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ʋɼʂ 621.316.54 

ɹɹʂ 31.264 

ʃ82 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʚʯʝʥʦʶ ʨʘʜʦʶ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʷʢ ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʱʦ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, 

ʝʣʝʢʪʨʦʪʝʭʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʘè(ʧʨʦʪʦʢʦʣ ˉ 4 ʚʽʜ 23.11.17) 

 

ʈʝʮʝʥʟʝʥʪʠ: ʄʽʨʦʥʝʥʢʦ ɺ.ɻ - ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʛʦʣʦʚʥʠʡ ʥʘʫʢʦʚʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ ɯʄɽʉɻ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ 

ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠè; 

ʄʦʨʦʟ ʆ.ʄ. ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʤ. ʇ.ɺʘʩʠʣʝʥʢʘ; 

ʏʤʽʣʴ ɸ.ɯ. ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʽ ʝʣʝʢʪʨʦʪʝʭʥʦʣʦʛʽʡ ʽʤ. ʉ.ʇ.ɹʦʥʜʘʨʝʥʢʘ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

 

ɽʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ: ʅʘʚʯ. ʧʦʩʽʙʥʠʢ / ʄ.ʊ.ʃʫʪ., ɸ.ʄ.ʄʨʘʯʢʦʚʩʴʢʠʡ. ɿʘ ʨʝʜ. 

ɸ.ʄ.ʄʨʘʯʢʦʚʩʴʢʦʛʦ. ï ʂ.: ʎʇ çʂʦʤʧʨʠʥʪè, 2017.- 564 ʩ.   

  

ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʥʘʚʝʜʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ, 

ʨʦʟʛʣʷʥʫʪʽ ʧʠʪʘʥʥʷ ʾʭ ʪʝʦʨʽʾ ʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʠʤʦʛʠ ʜʦ ʘʧʘʨʘʪʽʚ ʪʘ ʩʬʝʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ʇʦʩʽʙʥʠʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʱʦ 

ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʝʣʝʢʪʨʦʪʝʭʥʽʢʘ ʪʘ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʘè.  
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ɺʩʪʫʧ 

 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʤʝʭʘʥʽʯʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʽ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦ ʧʨʠʚʦʜʠʪʠ ʚ ʨʫʭ ʚʩʽʣʷʢʽ 

ʨʦʙʦʯʽ ʤʝʭʘʥʽʟʤʠ: ʢʦʥʚʝʻʨʠ, ʧʽʜʡʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʥʘʩʦʩʠ, 

ʚʝʥʪʠʣʷʪʦʨʠ, ʢʦʤʧʨʝʩʦʨʠ, ʤʝʪʘʣʦʨʽʟʘʣʴʥʽ ʚʝʨʩʪʘʪʠ, ʧʨʦʢʘʪʥʽ ʩʪʘʥʠ, ʰʚʝʡʥʝ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʽʥ.  

ɿʘʚʜʷʢʠ ʧʨʦʩʪʦʪʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʠʩʦʢʽʡ ʥʘʜʽʡʥʦʩʪʽ ʽ ʥʝʚʠʩʦʢʽʡ ʚʘʨʪʦʩʪʽ 

ʘʩʠʥʭʨʦʥʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʟ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʤ ʨʦʪʦʨʦʤ (ɸɼ), ʻ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ. ʇʦʥʘʜ 85% ʚʩʽʭ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ð ʮʝ 

ʪʨʠʬʘʟʥʽ ʘʩʠʥʭʨʦʥʥʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ.  

ɸɼ ʟʘʟʚʠʯʘʡ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 15ï20 ʨʦʢʽʚ ʙʝʟ 

ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ, ʟʘ ʫʤʦʚʠ ʾʭ ʧʨʘʚʠʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʽʜ ʧʨʘʚʠʣʴʥʦʶ 

ʝʢʩʧʣʫʘʪʘʮʽʻʶ ɸɼ ʨʦʟʫʤʽʻʪʴʩʷ ʡʦʛʦ ʨʦʙʦʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʤʽʥʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʚʢʘʟʘʥʠʭ ʚ ʧʘʩʧʦʨʪʥʠʭ ʜʘʥʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. ʇʨʦʪʝ ʚ ʨʝʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʤʘʶʪʴ ʤʽʩʮʝ ʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʤʽʥʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʎʝ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʧʦʛʘʥʘ ʷʢʽʩʪʴ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʽ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ 

ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ: ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʫʤʦʚʠ ʜʦʚʢʽʣʣʷ 

(ʧʽʜʚʠʱʝʥʽ ʚʦʣʦʛʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ), ʟʥʠʞʝʥʥʷ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ, ʧʦʨʫʰʝʥʥʷ 

ʦʭʦʣʦʜʞʫʚʘʥʥʷ. ʅʘʩʣʽʜʢʦʤ ʪʘʢʠʭ ʚʽʜʭʠʣʝʥʴ ʻ ʘʚʘʨʽʡʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ɸɼ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʘʚʘʨʽʡ ʱʦʨʦʢʫ ʚʠʭʦʜʷʪʴ ʟ ʣʘʜʫ ʜʦ 10% ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ. ʅʘʧʨʠʢʣʘʜ, 60% ʟʘʥʫʨʶʚʘʣʴʥʠʭ ʝʣʝʢʪʨʦʥʘʩʦʩʥʠʭ ʘʛʨʝʛʘʪʽʚ 

ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʯʘʩʪʽʰʝ ʦʜʥʦʛʦ ʧʨʦʪʷʛʦʤ ʨʦʢʫ. ɺʠʭʽʜ ʟ ʣʘʜʫ ɸɼ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʚʘʞʢʠʭ ʘʚʘʨʽʡ ʽ ʚʝʣʠʢʦʛʦ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʟʙʠʪʢʫ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʧʨʦʩʪʦʻʤ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʫʩʫʥʝʥʥʷʤ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡ ʽ ʨʝʤʦʥʪʦʤ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʱʦ ʚʠʡʰʦʚ ʟ ʣʘʜʫ. ʈʝʤʦʥʪ ʝʣʝʢʪʨʠʯʥʦʾ ʤʘʰʠʥʠ ʧʦʪʫʞʥʽʩʪʶ 

ʜʦ 1 ʢɺʪ ʦʙʭʦʜʠʪʴʩʷ ʚ 5ï6$ ʉʐɸ. ɸʙʠ ʦʮʽʥʠʪʠ, ʚ ʱʦ ʦʙʽʡʜʝʪʴʩʷ ʨʝʤʦʥʪ 

ʧʦʪʫʞʥʽʰʦʾ ʤʘʰʠʥʠ, ʪʨʝʙʘ ʧʨʦʩʪʦ ʧʦʤʥʦʞʠʪʠ ʮʶ ʮʠʬʨʫ ʥʘ ʧʦʪʫʞʥʽʩʪʴ 

ʜʚʠʛʫʥʘ. ʆʢʨʽʤ ʮʴʦʛʦ, ʨʦʙʦʪʘ ʥʘ ʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʘʭ ʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʟ ʤʝʨʝʞʽ, ʟʙʽʣʴʰʝʥʥʶ ʩʧʦʞʠʚʘʥʦʾ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ.  

ɸʙʩʦʣʶʪʥʦ ʚʦʯʝʚʠʜʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʜʽʡʥʦʛʦ ʽ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ 

ʚʽʜ ʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʴ ʢʽʣʴʢʽʩʪʴ ʽ ʯʘʩʪʦʪʫ ʘʚʘʨʽʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʽ ʧʨʦʜʦʚʞʠʪʴ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ɸɼ, ʩʢʦʨʦʪʠʪʴ ʚʠʪʨʘʪʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. 
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ɿʤʽʩʪʦʚʠʡ ʤʦʜʫʣʴ 1 

ʊʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ 
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1. ʇʈʆʎɽʉʀ ʂʆʄʋʊɸʎɯɰ ɽʃɽʂʊʈʀʏʅʀʍ ʂɯʃ 

 

1.1 ʆʩʥʦʚʥʽ ʟʘʢʦʥʠ ʢʦʤʫʪʘʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ 

1.2 ʋʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʘʭ 

1.3 ʇʨʦʮʝʩʠ ʚ ʜʫʛʦʚʦʤʫ ʧʨʦʤʽʞʢʫ 

1.4 ɺʦʣʴʪ-ʘʤʧʝʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ 

1.5 ʋʤʦʚʠ ʛʘʩʽʥʥʷ ʜʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

1.6 ʋʤʦʚʠ ʛʘʩʽʥʥʷ ʜʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 

 

ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ 

 
ʊʝʨʤʽʥ, 

ʚʠʟʥʘʯʝʥʥʷ 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʪʝʨʤʽʥʽʚ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

ɽʣʝʢʪʨʠʯʥʝ ʢʦʣʦ ʉʫʢʫʧʥʽʩʪʴ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʪʘ ʧʨʠʨʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʰʣʷʭʠ 

ʜʣʷ ʝʣʝʢʪʨʠʯʥʠʭ ʩʪʨʫʤʽʚ ʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʨʦʮʝʩʠ ʚ 

ʷʢʠʭ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʥʷʪʴ 

ʝʣʝʢʪʨʦʨʫʰʽʡʥʦʾ ʩʠʣʠ, ʩʪʨʫʤʫ 

ʪʘ ʥʘʧʨʫʛʠ 

electric circuit 

ʉʭʝʤʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, ʷʢʝ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʫʤʦʚʥʠʭ 

ʧʦʟʥʘʯʝʥʴ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ ʪʘ 

ʟʻʜʥʘʥʥʷ 

electric circuit diagram 

ɺʽʪʢʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ɼʽʣʷʥʢʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ.ʧʦ 

ʝʣʝʤʝʥʪʘʭ ʷʢʦʾ ʧʨʦʪʽʢʘʻ ʦʜʠʥ ʽ 

ʪʦʡ ʞʝ ʩʪʨʫʤ 

branch 

ʂʦʤʫʪʘʮʽʷ (ʢʦʣʘ 

ʢʦʤʫʪʘʮʽʡʥʠʤ ʘʧʘʨʘʪʦʤ) 
ɿʘʤʠʢʘʥʥʷ (ʨʦʟʤʠʢʘʥʥʷ) 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ 

ʢʦʤʫʪʘʮʽʡʥʠʤ ʘʧʘʨʘʪʦʤ, ʟʘ 

ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ 

ʩʪʨʠʙʢʦ-ʧʦʜʽʙʥʘ ʟʤʽʥʘ 

ʧʨʦʚʽʜʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ 

ʩlosing, switching 

ʋʩʪʘʣʝʥʠʡ ʨʝʞʠʤ 

(ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ) 

ʈʝʞʠʤ, ʚ ʷʢʦʤʫ ʧʦʩʪʽʡʥʘ ʯʠ 

ʧʝʨʽʦʜʠʯʥʘ ɽʈʉ, ʥʘʧʨʫʛʘ ʪʘ 

ʩʪʨʫʤ ʚ ʢʦʣʽ ʽʩʥʫʶʪʴ ʜʦʩʠʪʴ 

ʜʦʚʛʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, 

ʟʙʝʨʽʛʘʶʯʠ ʥʝʟʤʽʥʥʠʤʠ ʩʚʦʾ 

ʧʘʨʘʤʝʪʨʠ  

steated state 

ʇʦʩʪʽʡʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ 

ʩʪʨʫʤ  

ɽʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʷʢʠʡ ʥʝ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʯʘʩʽ  

ʇʨʠʤʽʪʢʘ. ɸʥʘʣʦʛʽʯʥʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʩʪʽʡʥʽ ɽʈʉ, 

ʥʘʧʨʫʛʘ, ʄʈʉ, ʤʘʛʥʽʪʥʠʡ 

ʧʦʪʽʢ, ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ 

direct current 
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ɿʤʽʥʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ 

ʩʪʨʫʤ 

ɽʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʷʢʠʡ ʥʝ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʯʘʩʽ 

ʇʨʠʤʽʪʢʘ. ɸʥʘʣʦʛʽʯʥʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʠʪʪʻʚʽ ɽʈʉ, 

ʥʘʧʨʫʛʘ, ʄʈʉ, ʤʘʛʥʽʪʥʠʡ 

ʧʦʪʽʢ, ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ 

alternatic current 

ʉʠʥʫʩʦʾʜʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ 

ʩʪʨʫʤ 

ʇʝʨʽʦʜʠʯʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ 

ʩʪʨʫʤ, ʷʢʠʡ ʻ ʩʠʥʫʩʦʾʜʥʦʶ 

ʬʫʥʢʮʽʻʶ ʯʘʩʫ. 

ʇʨʠʤʽʪʢʘ. ɸʥʘʣʦʛʽʯʥʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʠʪʪʻʚʽ ɽʈʉ, 

ʥʘʧʨʫʛʘ, ʄʈʉ, ʤʘʛʥʽʪʥʠʡ 

ʧʦʪʽʢ, ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ, ʱʦ 

ʟʤʽʥʶʻʪʴʩʷ ʩʠʥʫʩʦʾʜʥʦ 

sine current 

ʇʝʨʝʭʽʜʥʠʡ ʩʪʨʫʤ ʉʪʨʫʤ ʫ ʢʦʣʽ ʧʽʜ ʯʘʩ 

ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʇʨʠʤʽʪʢʘ. ɸʥʘʣʦʛʽʯʥʦ 

ʚʠʟʥʘʯʘʶʪʴ ʧʝʨʝʭʽʜʥʽ: ɽʈʉ, 

ʥʘʧʨʫʛʫ, ʄʈʉ, ʤʘʛʥʽʪʥʠʡ 

ʧʦʪʽʢ ʪʘ ʽʥ.. 

transient current 

ʋʩʪʘʣʝʥʠʡ ʩʪʨʫʤ ʇʝʨʽʦʜʠʯʥʠʡ ʯʠ ʧʦʩʪʽʡʥʠʡ 

ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʷʢʠʡ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʧʝʨʝʭʽʜʥʦʛʦ 

ʧʨʦʮʝʩʫ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘ ʢʦʣʦ 

ʧʝʨʽʦʜʠʯʥʠʭ ʯʠ ʧʦʩʪʽʡʥʠʭ ɽʈʉ 

ʯʠ ʥʘʧʨʫʛ 

standing current 

ɽʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ 

(ʨʝʟʠʩʪʘʥʩ) 

ʏʠʥʥʠʢ ʪʝʧʣʦʚʦʛʦ 

ʨʦʟʩʽʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ, ʷʢʠʡ ʚʠʟʥʘʯʘʶʪʴ ʷʢ 

ʚʽʜʥʦʰʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʥʘʧʨʫʛʠ  

ʥʘ ʜʽʣʷʥʮʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ 

ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʚ ʥʽʡ ʚ 

ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʜʽʣʷʥʮʽ ɽʈʉ 

resistor 

ʈʝʟʠʩʪʦʨ  ɽʣʝʤʝʥʪ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʡʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ 

resistor 

ɯʥʜʫʢʪʠʚʥʘ ʢʦʪʫʰʢʘ 

(ʢʦʪʫʰʢʘ ʽʥʜʫʢʪʠʚʥʦʩʪʽ) 

ɽʣʝʤʝʥʪ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, 

ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ 

ʚʠʪʢʽʚ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ 

ʽʥʜʫʢʪʠʚʥʦʩʪʽ 

inductor 

ʂʦʥʜʝʥʩʘʪʦʨ ɽʣʝʤʝʥʪ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʡʦʛʦ ʻʤʥʦʩʪʽ 

capacitor 

ɸʢʪʠʚʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ 

ʦʧʽʨ 

ʇʘʨʘʤʝʪʨ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ 

ʩʠʥʫʩʦʾʜʥʦʛʦ ʩʪʨʫʤʫ ʯʠ ʡʦʛʦ 

ʝʣʝʤʝʥʪʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʟʜʘʪʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ 

ʨʦʟʩʽʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ ʽ ʷʢʠʡ ʚʠʟʥʘʯʘʶʪʴ ʷʢ 

ʚʽʜʥʦʰʝʥʥʷ ʘʢʪʠʚʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʧʦʛʣʠʥʘʻʪʴʩʷ 

ʧʘʩʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʮʴʦʛʦ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, ʜʦ 

resistance 



7 

 
ʢʚʘʜʨʘʪʫ ʜʽʶʯʦʛʦ ʩʪʨʫʤʫ ʥʘ 

ʚʭʦʜʽ ʮʴʦʛʦ ʢʦʣʘ ʯʠ ʝʣʝʤʝʥʪʘ 

ʇʦʚʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ 

(ʽʤʧʝʜʘʥʩ) 

ʇʘʨʘʤʝʪʨ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ 

ʩʠʥʫʩʦʾʜʥʦʛʦ ʩʪʨʫʤʫ ʯʠ ʡʦʛʦ 

ʝʣʝʤʝʥʪʘ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ 

ʚʽʜʥʦʰʝʥʥʶ ʜʽʶʯʦʾ ʥʘʧʨʫʛʠ ʥʘ 

ʟʘʪʠʩʢʘʯʘʭ ʧʘʩʠʚʥʦʛʦ 

ʝʣʝʢʪʨʠʯʥʦʛʦʢʦʣʘ ʜʦ ʜʽʶʯʦʛʦ 

ʩʪʨʫʤʫ ʥʘ ʚʭʦʜʽ ʮʴʦʛʦ ʢʦʣʘ ʟʘ 

ʩʠʥʫʩʦʾʜʘʣʴʥʠʭ ʥʘʧʨʫʛʠ ʪʘ 

ʩʪʨʫʤʫ 

 

ʈʝʘʢʪʠʚʥʠʡ ʦʧʽʨ 

(ʨʝʘʢʪʘʥʩ) 

ʇʘʨʘʤʝʪʨ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ 

ʩʠʥʫʩʦʾʜʥʦʛʦ ʩʪʨʫʤʫ ʯʠ ʡʦʛʦ 

ʝʣʝʤʝʥʪʘ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ 

ʢʦʨʝʥʶ ʢʚʘʜʨʘʪʥʦʤʫ ʽʟ ʨʽʟʥʠʮʽ 

ʢʚʘʜʨʘʪʽʚ ʧʦʚʥʦʛʦ ʪʘ 

ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ ʢʦʣʘ , ʚʟʷʪʠʡ 

ʽʟ ʟʥʘʢʦʤ ʧʣʶʩ, ʷʢʱʦ ʩʪʨʫʤ 

ʚʽʜʩʪʘʻ ʟʘ ʬʘʟʦʶ ʚʽʜ ʥʘʧʨʫʛʠ, ʽ 

ʽʟ ʟʥʘʢʦʤ ʤʽʥʫʩ, ʷʢʱʦ ʩʪʨʫʤ 

ʚʠʧʝʨʝʜʞʘʻ ʟʘ ʬʘʟʦʶ ʥʘʧʨʫʛʫ 

reactance 

 

ɸʙʨʝʚʽʘʪʫʨʠ 

 

ɸʙʨʝʚʽʘʪʫʨʘ 
ʅʘʧʠʩʘʥʥʷ ʘʙʨʝʚʽʘʪʫʨʠ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

DC ʉʪʨʫʤ ʧʦʩʪʽʡʥʠʡ direct current 

ɸʉ ʉʪʨʫʤ ʟʤʽʥʥʠʡ alternatic current 

 

ʃʽʪʝʨʥʽ ʧʦʟʥʘʯʝʥʥʷ 

 

I  ʉʪʨʫʤ, ʩʠʣʘ ʩʪʨʫʤʫ 

U ʅʘʧʨʫʛʘ ʝʣʝʢʪʨʠʯʥʘ, ʨʽʟʥʠʮʷ ʝʣʝʢʪʨʠʯʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ 

R ʘʙʦ r ʆʧʽʨ ʝʣʝʢʪʨʠʯʥʠʡ, (ʦʧʽʨ ʝʣʝʢʪʨʠʯʥʠʡ ʘʢʪʠʚʥʠʡ) 

L ɯʥʜʫʢʪʠʚʥʽʩʪʴ ʚʣʘʩʥʘ 

ʉ ɭʤʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʘ 

ɽ ʉʠʣʘ ʝʣʝʢʪʨʦʨʫʰʽʡʥʘ(ɽʈʉ) 

t ʏʘʩ 

 

ʉʪʘʥʜʘʨʪʠ  

 

1. ɼʉʊʋ 2843-94. ɽʣʝʢʪʨʦʪʝʭʥʽʢʘ. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ. ʊʝʨʤʽʥʠ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ. ʂ.: ɼʝʨʞʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 1995. - 68 ʩ. 

2. ɼʉʊʋ 2815ï94 ɽʣʝʢʪʨʠʯʥʽ ʡ ʤʘʛʥʽʪʥʽ ʢʦʣʘ ʪʘ ʧʨʠʩʪʨʦʾ. ʊʝʨʤʽʥʠ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ. ʂ.: ɼʝʨʞʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 1995. ï105 ʩ. 
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1.1 ʆʩʥʦʚʥʽ ʟʘʢʦʥʠ ʢʦʤʫʪʘʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ  

 

ʂʦʤʫʪʘʮʽʷ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ ï ʮʝ ʦʧʝʨʘʮʽʷ ʟʘʤʠʢʘʥʥʷ ʘʙʦ ʨʦʟʤʠʢʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ, ʧʽʜ ʯʘʩ ʷʢʦʾ ʟʤʽʥʘ ʡʦʛʦ ʦʧʦʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ 

ʩʪʨʠʙʢʦʧʦʜʽʙʥʦ. 

ɺ ʢʦʥʪʘʢʪʥʦʤʫ ʘʧʘʨʘʪʽ ʚʠʤʢʥʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ (ʨʦʟʽʤʢʥʝʥʥʷ 

ʢʦʥʪʘʢʪʽʚ) ʬʽʟʠʯʥʦ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʮʝʩ ʧʝʨʝʭʦʜʫ ʤʽʞʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʤʽʞʢʫ 

ʘʧʘʨʘʪʘ ʽʟ ʩʪʘʥʫ ʧʨʦʚʽʜʥʠʢʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʜʦ ʩʪʘʥʫ ʜʽʝʣʝʢʪʨʠʢʘ 

(ʽʟʦʣʷʪʦʨʘ). ɺʽʜʥʦʰʝʥʥʷ ʦʧʦʨʫ ʢʦʤʫʪʘʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʨʦʟʽʤʢʥʝʥʦʤʫ ʽ 

ʟʘʤʢʥʝʥʦʤʫ ʩʪʘʥʘʭ ʩʢʣʘʜʘʻ ρπ  ρπ.
 

ɺ ʙʝʟʢʦʥʪʘʢʪʥʦʤʫ ʘʧʘʨʘʪʽ ʢʦʤʫʪʘʮʽʡʥʠʡ ʝʣʝʤʝʥʪ ʧʽʜ ʚʧʣʠʚʦʤ ʷʢʠʭʦʩʴ 

ʝʣʝʢʪʨʠʯʥʠʭ ʚʝʣʠʯʠʥ (ʝʣʝʢʪʨʠʯʥʝ ʘʙʦ ʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʪ.ʜ.) 

ʟʤʽʥʶʻ ʩʚʽʡ ʦʧʽʨ (çʟʘʢʨʠʚʘʻè ʢʦʣʦ). ɺʽʜʥʦʰʝʥʥʷ ʦʧʦʨʫ ʫ çʟʘʢʨʠʪʦʤʫè ʪʘ 

çʚʽʜʢʨʠʪʦʤʫè ʩʪʘʥʘʭ ʤʘʻ ʟʥʘʯʝʥʥʷ ρπ  ρπ. 

ɺ ʢʦʥʪʘʢʪʥʠʭ ʘʧʘʨʘʪʽʚ ʟʤʽʥʘ ʦʧʦʨʫ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʘ ʦʪʞʝ ʡ 

ʩʪʨʫʤʫ ʚ ʢʦʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦ, ʪʦʙʪʦ ʚ ʦʙʤʝʞʝʥʠʡ (ʜʦʣʽ ʩʝʢʫʥʜʠ) 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ʊʘʢʠʡ ʨʝʞʠʤ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʘʧʘʨʘʪʽʚ ʟ ʥʝʚʝʣʠʢʠʤ ʩʪʨʫʤʦʤ 

ʽ ʤʘʻ ʥʘʟʚʫ ʨʝʣʝʡʥʠʡ.  

ʋ ʙʝʟʢʦʥʪʘʢʪʥʠʭ ʘʧʘʨʘʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ (ʰʚʠʜʢʦʩʪʽ) ʟʤʽʥʠ 

ʢʝʨʫʶʯʦʛʦ ʩʠʛʥʘʣʫ ʟʤʽʥʘ ʦʧʦʨʫ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʝʣʝʤʝʥʪʘ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʴ ʷʢ 

ʩʪʨʠʙʢʦʧʦʜʽʙʥʦ, ʪʘʢ ʽ ʧʣʘʚʥʦ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʘʧʘʨʘʪ ʧʨʘʮʶʻ ʚ 

ʢʦʤʫʪʘʮʽʡʥʦʤʫ (ʨʝʣʝʡʥʦʤʫ) ʨʝʞʠʤʽ çʚʽʜʢʨʠʪʦè - çʟʘʢʨʠʪʦè, ʚ ʜʨʫʛʦʤʫ ï ʚ 

ʨʝʞʠʤʽ ʨʝʛʫʣʷʪʦʨʘ. 

ʂʦʞʥʝ ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ ʚʦʣʦʜʽʻ ʚʠʟʥʘʯʝʥʦʶ ʽʥʜʫʢʪʠʚʥʽʩʪʶ L ʪʘ ʻʤʥʽʩʪʶ 

C. ʇʝʨʝʭʽʜ ʟ ʦʜʥʦʛʦ ʩʪʘʥʫ ʚ ʽʥʰʠʡ ʟʘʡʤʘʻ ʧʝʚʥʠʡ ʯʘʩ, ʦʩʢʽʣʴʢʠ ʢʦʞʥʦʤʫ 

ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʩʪʘʥʫ ʢʦʣʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʟʥʘʯʝʥʠʡ ʟʘʧʘʩ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʠʯʥʠʭ 

ὡ ὅὟ ςϳ  ʪʘ ʤʘʛʥʽʪʥʠʭ ὡ̍ ὒὍςϳ  ʢʽʣ.  

ʎʷ ʝʥʝʨʛʽʷ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʪʽʣʴʢʠ ʙʝʟʧʝʨʝʨʚʥʦ.  

ɿʚʽʜʩʠ ʩʣʽʜʫʶʪʴ ʥʘʩʪʫʧʥʽ ʟʘʢʦʥʠ ʢʦʤʫʪʘʮʽʾ: 

ɺ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʢʦʤʫʪʘʮʽʾ ʩʪʨʫʤ ʚ ʽʥʜʫʢʪʠʚʥʦʤʫ ʢʦʣʽ ʟʘʣʠʰʘʻʪʴʩʷ 

ʪʘʢʠʤ, ʷʢʠʤ ʚʽʥ ʙʫʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʢʦʤʫʪʘʮʽʻʶ, ʘ ʧʦʪʽʤ ʧʦʩʪʫʧʦʚʦ 

ʟʤʽʥʶʻʪʴʩʷ. 

ɺ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʧʽʩʣʷ ʢʦʤʫʪʘʮʽʾ ʥʘʧʨʫʛʘ ʻʤʥʽʩʥʦʛʦ ʢʦʣʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʪʘʢʦʶ, ʷʢʦʶ ʚʦʥʘ ʙʫʣʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʢʦʤʫʪʘʮʽʻʶ, ʘ ʧʦʪʽʤ 

ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʶʻʪʴʩʷ.  

ʉʪʨʫʤ ʚ ʻʤʥʽʩʥʦʤʫ ʢʦʣʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦ. 
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1.2 ʋʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʘʭ 

 

ʋ ʢʦʤʫʪʘʮʽʡʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʦʟʤʠʢʘʥʥʷ ʽ 

ʟʘʤʠʢʘʥʥʷ ʢʦʣʘ ʟʽ ʩʪʨʫʤʦʤ, ʤʘʶʪʴ ʤʽʩʮʝ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʨʷʜʫ ʥʝʙʘʞʘʥʠʭ ʷʚʠʱ (ʽʦʥʽʟʘʮʽʷ ʛʘʟʫ, ʟʘʪʨʠʤʢʘ ʩʪʨʫʤʫ ʪʘ ʽʥ.). ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʮʠʭ ʷʚʠʱ ʚʠʥʠʢʘʻ ʨʦʟʨʷʜ ʚ ʛʘʟʽ, ʷʢʠʡ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʪʣʽʶʯʦʛʦ 

ʨʦʟʨʷʜʫ, ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʜʫʛʠ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʮʝʩʽʚ ʢʦʤʫʪʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʪʘʢʽ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʠ ʢʦʤʫʪʘʮʽʾ: 

- ʧʨʠ ʢʦʤʫʪʘʮʽʾ ʽʥʜʫʢʪʠʚʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ ʩʪʨʫʤ ʽ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ 

ʥʝ ʤʦʞʫʪʴ ʟʤʽʥʠʪʠʩʷ ʩʪʨʠʙʢʦʤ (Њ  ̔ Њ); 

- ʧʨʠ ʢʦʤʫʪʘʮʽʾ ʻʤʥʽʩʥʠʭ ʢʽʣ ʥʘʧʨʫʛʘ ʽ ʝʣʝʢʪʨʠʯʥʠʡ ʨʦʟʨʷʜ ʥʝ ʤʦʞʫʪʴ 

ʟʤʽʥʠʪʠʩʷ ʩʪʨʠʙʢʦʤ (Њ, 
א
Њ). 

ɼʫʛʦʚʠʡ ʨʦʟʨʷʜ ʚʠʥʠʢʘʻ ʪʽʣʴʢʠ ʧʨʠ ʚʝʣʠʢʠʭ ʩʪʨʫʤʘʭ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʤʝʪʘʣʽʚ ʪʘʢʠʡ ʩʪʨʫʤ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 0,5 ɸ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʠ ʜʫʛʠ, ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 6000...18000 ʂ, ʛʫʩʪʠʥʘ 

ʩʪʨʫʤʫ ʥʘ ʢʘʪʦʜʽ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʘ - 100...1000 
2ʤʤ

ɸ . ʇʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʙʽʣʷ 

ʢʘʪʦʜʫ ʩʪʘʥʦʚʠʪʴ ʚʩʴʦʛʦ 10 ... 20 ɺ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʨʫʤʫ. 

ʋ ʜʫʛʦʚʦʛʦ ʨʦʟʨʷʜʫ ʤʦʞʥʘ ʨʦʟʨʽʟʥʠʪʠ ʪʨʠ ʭʘʨʘʢʪʝʨʥʽ ʦʙʣʘʩʪʽ: ʢʘʪʦʜʥʫ, 

ʦʙʣʘʩʪʴ ʩʪʦʚʧʘ ʜʫʛʠ ʽ ʘʥʦʜʥʫ. ʋ ʢʦʞʥʽʡ ʟ ʮʠʭ ʦʙʣʘʩʪʝʡ ʧʨʦʮʝʩʠ ʽʦʥʽʟʘʮʽʾ ʽ 

ʜʝʽʦʥʽʟʘʮʽʾ ʧʨʦʪʽʢʘʶʪʴ ʧʦ-ʨʽʟʥʦʤʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ, ʷʢʽ ʪʘʤ ʽʩʥʫʶʪʴ. 

ʆʩʢʽʣʴʢʠ ʨʝʟʫʣʴʪʫʶʯʠʡ ʩʪʨʫʤ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʽ ʪʨʠ ʦʙʣʘʩʪʽ ʦʜʥʘʢʦʚʠʡ, 

ʚ ʢʦʞʥʽʡ ʟ ʥʠʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʨʷʜʽʚ. 

ʂʘʪʦʜʥʘ ʦʙʣʘʩʪʴ ʟʘʡʤʘʻ ʜʦʩʠʪʴ ʥʝʚʝʣʠʢʠʡ ʧʨʦʩʪʽʨ. ɰɰ ʜʦʚʞʠʥʘ ʟʘʟʚʠʯʘʡ 

ʥʝ ʙʽʣʴʰʝ 10
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ʤ. ʉʝʨʝʜʥʷ ʥʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʙʽʣʷ ʢʘʪʦʜʫ 

ʜʦʩʷʛʘʻ 10 ɺ/ʤ. ʦʩʥʦʚʥʠʤʠ ʥʦʩʽʷʤʠ ʩʪʨʫʤʫ ʚ ʢʘʪʦʜʥʽʡ ʦʙʣʘʩʪʽ ʻ ʝʣʝʢʪʨʦʥʠ, 

ʱʦ ʚʠʭʦʜʷʪʴ ʟ ʢʘʪʦʜʫ. ʇʦʙʣʠʟʫ ʢʘʪʦʜʫ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʦʙ'ʻʤʥʠʡ 

ʟʘʨʷʜ, ʩʪʚʦʨʶʚʘʥʠʡ ʧʦʟʠʪʠʚʥʠʤʠ ʽʦʥʘʤʠ. ʄʽʞ ʧʦʟʠʪʠʚʥʠʤ ʦʙ'ʻʤʥʠʤ ʟʘʨʷʜʦʤ 

ʽ ʢʘʪʦʜʦʤ ʚʠʥʠʢʘʻ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ, ʚ ʷʢʦʤʫ ʨʫʭʘʶʪʴʩʷ ʝʣʝʢʪʨʦʥʠ, ʱʦ 

ʚʠʡʰʣʠ ʟ ʢʘʪʦʜʫ. ʉʠʣʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʣʝʢʪʨʦʥʠ ʽ 

ʟʙʽʣʴʰʫʶʪʴ ʾʭ ʰʚʠʜʢʽʩʪʴ. ʧʨʠ ʟʽʪʢʥʝʥʥʽ ʪʘʢʦʛʦ ʝʣʝʢʪʨʦʥʘ ʟ ʥʝʡʪʨʘʣʴʥʦʶ 

ʯʘʩʪʠʥʢʦʶ ʤʦʞʝ ʩʪʘʪʠʩʷ ʽʦʥʽʟʘʮʽʷ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʽʦʥʽʟʫʚʘʪʠ ʥʝʡʪʨʘʣʴʥʠʡ 

ʘʪʦʤ, ʝʣʝʢʪʨʦʥ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʧʝʚʥʦʶ ʝʥʝʨʛʽʻʶ. 

ʅʘʧʨʫʛʘ Ὗ (ʥʘʧʨʫʛʘ ʨʦʟʛʦʥʫ), ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʢʣʘʩʪʠ ʜʦ ʝʣʝʢʪʨʦʥʫ, 

ʱʦʙ ʪʦʡ ʦʪʨʠʤʘʚ ʝʥʝʨʛʽʶ ὡ ὟὩ (ʜʝ ʝ - ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʟʘʨʷʜʫ ʝʣʝʢʪʨʦʥʘ), ʜʦʩʪʘʪʥʶ ʜʣʷ ʽʦʥʽʟʘʮʽʾ, ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʪʝʥʮʽʘʣʦʤ ʽʦʥʽʟʘʮʽʾ. 
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ɼʣʷ ʛʘʟʽʚ ʮʝʡ ʧʦʪʝʥʮʽʘʣ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 24,58 ɺ (ʛʝʣʽʡ) ʜʦ 13,8 ɺ (ʚʦʜʝʥʴ). 

ʇʘʨʠ ʤʝʪʘʣʽʚ ʤʘʶʪʴ ʟʥʘʯʥʦ ʤʝʥʰʠʡ ʧʦʪʝʥʮʽʘʣ ʽʦʥʽʟʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʘʨʠ 

ʤʽʜʽ ʚʽʥ ʜʦʨʽʚʥʶʻ 7,7 ɺ). ʇʦʟʠʪʠʚʥʽ ʽʦʥʠ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʝʣʝʢʪʨʦʥʠ, 

ʨʦʟʛʘʥʷʶʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʤ ʧʦʣʝʤ, ʘʣʝ ʯʝʨʝʟ ʚʝʣʠʢʫ ʤʘʩʫ ʥʠʤʠ ʦʪʨʠʤʫʻʪʴʩʷ 

ʥʝʟʥʘʯʥʘ ʰʚʠʜʢʽʩʪʴ. ʇʨʠ ʫʜʘʨʽ ʧʦʟʠʪʠʚʥʦʛʦ ʽʦʥʘ ʦʙ ʥʝʡʪʨʘʣʴʥʫ ʯʘʩʪʢʫ 

ʚʠʜʽʣʷʻʪʴʩʷ ʤʝʥʰʝ ʝʥʝʨʛʽʾ, ʥʽʞ ʧʨʠ ʫʜʘʨʽ ʝʣʝʢʪʨʦʥʘ, ʪʦʤʫ ʽʦʥʽʟʘʮʽʷ ʫʜʘʨʦʤ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʝʣʝʢʪʨʦʥʽʚ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʤʘʣʫ ʧʨʦʪʷʞʥʽʩʪɹ ʢʘʪʦʜʥʦʾ ʦʙʣʘʩʪʽ ʝʣʝʢʪʨʦʥʠ ʥʝ 

ʥʘʙʠʨʘʶʪʴ ʰʚʠʜʢʽʩʪʴ, ʜʦʩʪʘʪʥʶ ʜʣʷ ʽʦʥʽʟʘʮʽʾ ʫʜʘʨʦʤ. ʥʘʡʯʘʩʪʽʰʝ ʧʽʩʣʷ ʫʜʘʨʫ 

ʘʪʦʤ ʧʝʨʝʭʦʜʠʪʴ ʫ ʟʙʫʜʞʝʥʠʡ ʩʪʘʥ (ʝʣʝʢʪʨʦʥ ʘʪʦʤʘ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʙʽʣʴʰ 

ʚʽʜʜʘʣʝʥʫ ʚʽʜ ʷʜʨʘ ʦʨʙʽʪʫ). ɼʣʷ ʽʦʥʽʟʘʮʽʾ ʟʙʫʜʞʝʥʦʛʦ ʘʪʦʤʘ ʧʦʪʨʽʙʥʘ ʤʝʥʰʘ 

ʝʥʝʨʛʽʷ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʦʙʭʽʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽʦʥʽʟʘʮʽʾ ʟʤʝʥʰʫʻʪʴʩʷ. ʊʘʢʘ 

ʽʦʥʽʟʘʮʽʷ ʥʘʟʠʚʘʻʪʴʩʷ ʩʪʫʧʽʥʯʘʩʪʦʶ. ʇʨʠ ʩʪʫʧʽʥʯʘʩʪʽʡ ʽʦʥʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʽ 

ʙʘʛʘʪʦʨʘʟʦʚ ̔ ʫʜʘʨʠ ʝʣʝʢʪʨʦʥʽʚ ʧʦ ʘʪʦʤʫ, ʪʦʙʪʦ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʢʦʞʥʦʛʦ 

ʧʦʟʠʪʠʚʥʦʛʦ ʽʦʥʘ ʧʦʪʨʽʙʥʽ ʜʝʩʷʪʢʠ ʝʣʝʢʪʨʦʥʽʚ. ʊʦʤʫ ʩʪʨʫʤ ʙʽʣʷ ʢʘʪʦʜʫ, ʥʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʦʟʠʪʠʚʥʠʭ ʽʦʥʽʚ, ʥʦʩʠʪʴ ʝʣʝʢʪʨʦʥʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʋʪʚʦʨʝʥʽ ʝʣʝʢʪʨʦʥʠ ʥʝ ʩʪʚʦʨʶʶʪʴ ʧʦʙʣʠʟʫ ʢʘʪʦʜʫ ʥʝʛʘʪʠʚʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ 

ʟʘʨʷʜʫ, ʦʩʢʽʣʴʢʠ ʾʭ ʰʚʠʜʢʽʩʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʰʚʠʜʢʦʩʪʽ ʚʘʞʢʠʭ ʧʦʟʠʪʠʚʥʠʭ 

ʽʦʥʽʚ. ʧʦʟʠʪʠʚʥʽ ʽʦʥʠ ʨʦʟʛʘʥʷʶʪʴʩʷ ʚ ʧʦʣʽ, ʩʪʚʦʨʶʚʘʥʦʤʫ ʥʘʧʨʫʛʦʶ ʢʘʪʦʜʫ, ʽ 

ʙʦʤʙʘʨʜʫʶʪʴ ʢʘʪʦʜ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʪʦʜʫ ʧʽʜʥʽʤʘʻʪʴʩʷ ʽ 

ʜʦʩʷʛʘʻ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʝʣʝʢʪʨʦʜʘ. ʇʨʠ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʟ'ʷʚʣʷʻʪʴʩʷ ʪʝʨʤʦʝʣʝʢʪʨʦʥʥʘ ʝʤʽʩʽʷ ʢʘʪʦʜʫ (ʜʠʚ.ʧ.1.3), ʷʢʘ ʚ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʜʫʛʠ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʥʽʚ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʟʘ 

ʨʘʭʫʥʦʢ ʘʚʪʦʝʣʝʢʪʨʦʥʥʦʾ ʝʤʽʩʽʾ (ʜʠʚ.ʧ.1.3). ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʽʦʥʽʚ ʻ 

ʪʝʨʤʽʯʥʘ ʽʦʥʽʟʘʮʽʷ. ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʢʠ ʟʨʦʩʪʘʻ ʜʦ 

ʚʝʣʠʯʠʥʠ, ʧʨʠ ʷʢʽʡ ʫʜʘʨ ʚ ʥʝʡʪʨʘʣʴʥʠʡ ʘʪʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʽʦʥʽʟʘʮʽʾ. 

ʏʠʤ ʤʝʥʰʘ ʤʘʩʘ ʯʘʩʪʢʠ, ʪʠʤ ʙʽʣʴʰʘ ʾʾ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ.  

ɸʥʘʣʽʟ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʜʫʟʽ, ʧʦʢʘʟʫʻ, ʱʦ ʯʠʤ ʙʽʣʴʰʠʡ ʪʠʩʢ 

ʛʘʟʫ, ʪʠʤ ʥʠʞʯʘ ʩʪʫʧʽʥʴ ʽʦʥʽʟʘʮʽʾ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʫ ʙʘʛʘʪʴʦʭ ʜʫʛʦʛʘʩʥʠʭ 

ʧʨʠʩʪʨʦʷʭ ʩʪʚʦʨʶʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ ʪʠʩʢ ʛʘʟʫ, ʱʦ ʩʧʨʠʷʻ ʛʘʩʽʥʥʶ ʜʫʛʠ. ʗʢ 

ʫʞʝ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ, ʜʫʞʝ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʽʦʥʽʟʘʮʽʶ ʯʠʥʠʪʴ ʪʝʤʧʝʨʘʪʫʨʘ. 

ɼʣʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʚʦʘʪʦʤʥʠʭ ʛʘʟʽʚ ʯʝʨʝʟ ʩʪʫʧʽʥʯʘʩʪʫ ʽʦʥʽʟʘʮʽ ʁʧʨʦʮʝʩ 

ʫʪʚʦʨʝʥʥʷ ʽʦʥʽʚ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 3000...4000 ʂ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʚ ʜʫʛʦʛʘʩʥʠʭ ʧʨʠʩʪʨʦʷʭ ʥʝʦʙʭʽʜʥʦ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ 

ʧʦʧʘʜʘʥʥʶ ʧʘʨʠ ʤʝʪʘʣʫ ʝʣʝʢʪʨʦʜʽʚ ʚ ʩʪʦʚʧ ʜʫʛʠ. ɼʦ ʪʘʢʠʭ ʟʘʭʦʜʽʚ ʥʘʣʝʞʘʪʴ 

ʟʤʝʥʰʝʥʥʷ ʧʝʨʝʨʽʟʫ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ ʟʘʧʦʙʽʞʥʠʢʽʚ, ʧʝʨʝʤʽʱʝʥʥʷ ʜʫʛʠ ʧʦ 

ʝʣʝʢʪʨʦʜʘʭ, ʱʦ ʟʥʠʞʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʝʣʝʢʪʨʦʜʽʚ, ʘ ʦʪʞʝ, ʾʭ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʽ 

ʨʷʜ ʽʥʰʠʭ. 



11 

 

ʆʩʢʽʣʴʢʠ ʩʪʫʧʽʥʴ ʽʦʥʽʟʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʫ ʚʩʽʭ ʙʝʟ 

ʚʠʥʷʪʢʫ ʜʫʛʦʛʘʩʥʠʭ ʧʨʠʩʪʨʦʷʭ ʧʨʘʛʥʫʪʴ ʚʽʜʚʦʜʠʪʠ ʪʝʧʣʦʪʫ ʚʽʜ ʜʫʛʠ ʘʙʦ ʟʘ 

ʨʘʭʫʥʦʢ ʦʭʦʣʦʜʞʝʥʥʷ ʨʫʭʦʤʠʤ ʧʦʚʽʪʨʷʤ ʘʙʦ ʛʘʟʦʤ ʧʦʚʽʪʨʷʥʽ, ʤʘʩʣʷʥʽ 

ʚʠʤʠʢʘʯʽ, ʘʙʦ ʟʘ ʨʘʭʫʥʦʢ ʪʝʧʣʦʚʽʜʜʘʯʽ ʩʪʽʥʦʢ ʜʫʛʦʛʘʩʥʦʾ ʢʘʤʝʨʠ. 

 

1.3. ʇʨʦʮʝʩʠ ʚ ʜʫʛʦʚʦʤʫ ʧʨʦʤʽʞʢʫ 

 

ɼʫʛʦʚʠʡ ʨʦʟʨʷʜ ʚʠʥʠʢʘʻ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ ʥʘ 

ʢʦʥʪʘʢʪʘʭ ʧʝʨʝʚʠʱʫʶʪʴ ʜʝʷʢʽ ʢʨʠʪʠʯʥʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ 

ʢʦʥʪʘʢʪʽʚ, ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʘ, ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

ʅʘ ʤʽʜʥʠʭ ʢʦʥʪʘʢʪʘʭ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʜʫʛʘ ʚʠʥʠʢʘʻ 

ʧʨʠ ʩʪʨʫʤʘʭ, ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ 0,5ɸ ʽ ʥʘʧʨʫʟʽ ʥʝ ʥʠʞʯʝ 15ɺ. 

ɺʠʥʠʢʥʝʥʥʷ ʽ ʛʦʨʽʥʥʷ ʜʫʛʠ ʚ ʧʦʚʽʪʨʷʥʦʤʫ ʧʨʦʤʽʞʢʫ ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʦʥʽʟʘʮʽʶ ʮʴʦʛʦ ʧʨʦʤʽʞʢʫ. 

ɺ ʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ ʧʦʚʽʪʨʷ ʻ ʽʟʦʣʷʪʦʨʦʤ, ʜʣʷ ʧʨʦʙʦʶ ʧʦʚʽʪʨʷʥʦʛʦ 

ʧʨʦʤʽʞʢʫ ʚ 1ʩʤ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʢʣʘʩʪʠ ʥʘʧʨʫʛʫ ʥʝ 

ʤʝʥʰʝ 30ʢɺ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʚʽʪʨʷʥʠʡ ʧʨʦʤʽʞʦʢ ʩʪʘʚ ʧʨʦʚʽʜʥʠʢʦʤ, ʥʝʦʙʭʽʜʥʦ 

ʩʪʚʦʨʠʪʠ ʚ ʥʴʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ: ʥʝʛʘʪʠʚʥʠʭ ʽ 

ʧʦʟʠʪʠʚʥʠʭ. 

ʗʢ ʚʽʜʦʤʦ, ʧʨʦʮʝʩ ʚʽʜʜʽʣʝʥʥʷ ʚʽʜ ʥʝʡʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʢʠ ʦʜʥʦʛʦ ʯʠ 

ʜʝʢʽʣʴʢʦʭ ʝʣʝʢʪʨʦʥʽʚ ʽ ʩʪʚʦʨʝʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʽʦʥʽʚ ʥʘʟʠʚʘʻʪʴʩʷ ʽʦʥʽʟʘʮʽʻʶ. 

ʌʽʟʠʯʥʦ ʧʨʦʮʝʩ ʨʦʟʤʠʢʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ʧʦʣʷʛʘʻ ʚ ʜʝʽʦʥʽʟʘʮʽʾ 

ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʤʽʞʢʫ ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ, ʪʦʙʪʦ ʚʽʜʥʦʚʣʝʥʥʷ ʡʦʛʦ 

ʜʽʝʣʝʢʪʨʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʟʘʚʝʨʰʝʥʥ̔  ʝʣʝʢʪʨʠʯʥʦʛʦ ʨʦʟʨʷʜʫ. 

ʗʚʠʱʝ ʧʨʦʭʦʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʯʝʨʝʟ ʛʘʟ ʥʘʟʠʚʘʻʪʴʩʷ 

ʛʘʟʦʚʠʤ ʨʦʟʨʷʜʦʤ (ʨʠʩ.1.1) ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʙʫʜʴ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ. 

 

 
 

ʈʠʩʫʥʦʢ 1.1 - ɺʦʣʴʪ-ʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʘʟʦʚʦʛʦ ʨʦʟʨʷʜʫ 
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ɸʚʪʦʝʣʝʢʪʨʦʥʥʘ ʝʤʽʩʽʷ - ʷʚʠʱʝ ʚʠʭʦʜʫ ʝʣʝʢʪʨʦʥʽʚ ʟ ʢʘʪʦʜʫ ʧʽʜ ʜʽʻʶ 

ʩʠʣʴʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ 105 ɺ/ʩʤ ʽ ʙʽʣʴʰʝ. ʊʘʢʘ ʥʘʧʨʫʞʝʥʽʩʪʴ ʥʘ ʢʘʪʦʜʽ 

ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠʩʴ ʧʨʦʩʪʦʨʦʚʠʤʠ ʟʘʨʷʜʘʤʠ, ʘ ʪʘʢʦʞ ʚ ʧʨʦʮʝʩʽ ʨʦʟʭʦʜʞʝʥʥʷ 

ʢʦʥʪʘʢʪʽʚ. ʉʪʨʫʤ ʘʚʪʦʝʣʝʢʪʨʦʥʥʦʾ ʝʤʽʩʽʾ ʤʘʣʠʡ ʽ ʜʦʩʪʘʪʥʽʡ ʪʽʣʴʢʠ ʜʣʷ ʧʦʯʘʪʢʫ 

ʨʦʟʚʠʪʢʫ ʜʫʛʦʚʦʛʦ ʨʦʟʨʷʜʫ. 

ʊʝʨʤʦʝʣʝʢʪʨʦʥʥʘ ʝʤʽʩʽʷ ï ʷʚʠʱʝ ʚʠʧʫʩʢʫ ʝʣʝʢʪʨʦʥʽʚ ʟ ʥʘʛʨʽʪʦʾ 

ʧʦʚʝʨʭʥʽ ʧʨʠ ʨʦʟʭʦʜʞʝʥʥʽ ʢʦʥʪʘʢʪʽʚ. ʅʘ ʚʽʜ'ʻʤʥʦʤʫ ʝʣʝʢʪʨʦʜʽ ʫʪʚʦʨʶʻʪʴʩʷ 

ʢʘʪʦʜʥʘ ʧʣʷʤʘ (ʨʦʟʧʣʘʚʣʝʥʘ ʧʣʦʱʘʜʢʘ), ʷʢʘ ʻ ʦʩʥʦʚʦʶ ʜʫʛʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʝʣʝʢʪʨʦʥʽʚ. ʉʪʨʫʤ ʪʝʨʤʦʝʣʝʢʪʨʦʥʥʦʾ ʝʤʽʩʽʾ ʪʘʢʦʞ ʤʘʣʠʡ, ʜʦʩʪʘʪʥʽʡ ʣʠʰʝ ʜʣʷ 

ʚʠʥʠʢʥʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ, ʘʣʝ ʥʝ ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʾʾ ʛʦʨʽʥʥʷ. 

ʗʢʱʦ ʚʽʣʴʥʠʡ ʝʣʝʢʪʨʦʥ ʙʫʜʝ ʚʦʣʦʜʽʪʠ ʜʦʩʪʘʪʥʴʦʶ ʰʚʠʜʢʽʩʪʶ, ʪʦ ʧʨʠ 

ʟʽʪʢʥʝʥʥʽ ʟ ʘʪʦʤʦʤ ʤʦʞʝ ʚʠʙʠʪʠ ʟ ʥʴʦʛʦ ʝʣʝʢʪʨʦʥ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʥʠʢʘʻ 

ʚʽʣʴʥʠʡ ʝʣʝʢʪʨʦʥ ʽ ʧʦʟʠʪʠʚʥʠʡ ʽʦʥ. ʆʪʨʠʤʘʥʠʡ ʝʣʝʢʪʨʦʥ ʤʦʞʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʽʦʥʽʟʫʚʘʪʠ ʥʘʩʪʫʧʥʫ ʯʘʩʪʠʥʢʫ. ʊʘʢʘ ʽʦʥʽʟʘʮʽʷ ʥʘʟʠʚʘʻʪʴʩʷ ʽʦʥʽʟʘʮʽʻʶ 

ʧʦʰʪʦʚʭʦʤ. 

ʊʝʨʤʽʯʥʘ ʽʦʥʽʟʘʮʽʷ ï ʧʨʦʮʝʩ ʽʦʥʽʟʘʮʽʾ ʧʽʜ ʜʽʻʶ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

(3000 ï 6000 ʂ). 

ʈʝʢʦʤʙʽʥʘʮʽʷ ï ʧʨʦʮʝʩ, ʧʨʠ ʷʢʦʤʫ ʧʦʟʠʪʠʚʥʦ ʽ ʚʽʜ'ʻʤʥʦ ʟʘʨʷʜʞʝʥʽ 

ʯʘʩʪʠʥʢʠ ʟʽʰʪʦʚʭʫʶʯʠʩʴ ʫʪʚʦʨʶʶʪʴ ʥʝʡʪʨʘʣʴʥʽ ʯʘʩʪʠʥʢʠ. 

ɼʠʬʫʟʽʷ ï ʧʨʦʮʝʩ ʚʠʥʝʩʝʥʥʷ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʦʢ ʟ ʜʫʛʦʚʦʛʦ ʧʨʦʤʽʞʢʫ ʚ 

ʘʪʤʦʩʬʝʨʫ, ʱʦ ʟʤʝʥʰʫʻ ʧʨʦʚʽʜʥʽʩʪʴ ʜʫʛʠ. 

ɯʟ ʨʦʟʛʣʷʥʫʪʠʭ ʧʨʦʮʝʩʽʚ ʽʦʥʽʟʘʮʽʾ ʽ ʜʝʽʦʥʽʟʘʮʽʾ ʩʣʽʜʫʻ ʥʘʩʪʫʧʥʠʡ 

ʚʠʩʥʦʚʦʢ: ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʛʦʨʽʥʥʷ ʜʫʛʠ ʷʚʣʷʻʪʴʩʷ ʾʾ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ 

(ʪʝʨʤʽʯʥʘ ʽʦʥʽʟʘʮʽʷ) ʽ ʚʩʝʙʽʯʥʝ ʽʥʪʝʥʩʠʚʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʜʫʛʠ ̒ ʥʘʡʢʨʘʱʠʤ 

ʩʧʦʩʦʙʦʤ ʾʾ ʛʘʩʽʥʥʷ. 

ɻʘʟʠ ʟ ʚʠʩʦʢʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ʽ ʪʝʧʣʦʻʤʥʽʩʪʶ ʤʘʶʪʴ ʥʘʡʢʨʘʱʽ 

ʜʫʛʦʛʘʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ.  

ʅʘʧʨʠʢʣʘʜ: ʢʠʩʝʥʴ, ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʚʦʜʷʥʠʡ ʧʘʨ ʽ ʚʦʜʝʥʴ ʤʘʶʪʴ 

ʚʽʜʥʦʩʥʦ ʜʦ ʧʦʚʽʪʨʷ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ 1,8; 2,5; 5; 17 ʽ ʚʽʜʧʦʚʽʜʥʽ ʜʫʛʦʛʘʩʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

 

1.4 ɺʦʣʴʪ-ʘʤʧʝʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ 

 

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʜʫʛʠ ʻ ʟʘʣʝʞʥʽʩʪʴ ʥʘʧʨʫʛʠ ʥʘ ʥʽʡ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʩʪʨʫʤʫ. ʎʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʚʦʣʴʪ-ʘʤʧʝʨʥʦʶ (ʨʠʩ.1.2). 

ɿ ʨʦʩʪʦʤ ʩʪʨʫʤʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʫʛʠ, ʧʦʩʠʣʶʻʪʴʩʷ ʪʝʨʤʽʯʥʘ 

ʽʦʥʽʟʘʮʽʷ, ʟʨʦʩʪʘʻ ʯʠʩʣʦ ʽʦʥʽʟʦʚʘʥʠʭ ʯʘʩʪʦʢ ʚ ʨʦʟʨʷʜʽ ʽ ʧʘʜʘʻ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ 

ʜʫʛʠ ὶ̅ ʅʘʧʨʫʛʘ ʥʘ ʜʫʟʽ ʩʪʘʥʦʚʠʪʴ Ὗ̅ Ὅὶ̅. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʪʨʫʤʫ ʦʧʽʨ ʜʫʛʠ 

ʟʤʝʥʰʫʻʪʴʩʷ ʪʘʢ ʨʽʟʢʦ, ʱʦ ʥʘʧʨʫʛʘ ʥʘ ʜʫʟʽ ʧʘʜʘʻ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʩʪʨʫʤ 
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ʚ ʢʦʣʽ ʟʨʦʩʪʘʻ. ʂʦʞʥʦʤʫ ʟʥʘʯʝʥʥʶ ʩʪʨʫʤʫ ʫ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʨʝʞʠʤʽ 

ʚʽʜʧʦʚʽʜʘʻ ʩʚʽʡ ʜʠʥʘʤʽʯʥʠʡ ʙʘʣʘʥʩ ʯʠʩʣʘ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʦʢ. 

 

 
 

ʈʠʩʫʥʦʢ 1.2 - ʈʦʟʧʦʜʽʣ ʥʘʧʨʫʛʠ ʪʘ ʛʨʘʜʽʻʥʪʘ ʥʘʧʨʫʛ ʚ ʩʪʘʮʽʦʥʘʨʥʽʡ ʜʫʟʽ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

 

ʇʨʠ ʙʽʣʴʰʦʤʫ ʟʥʘʯʝʥʥʽ ʩʪʨʫʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʠʩʣʦ ʚʠʥʠʢʘʶʯʠʭ 

ʟʘʨʷʜʽʚ. ʆʜʥʘʢ ʧʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʻ ʯʠʩʣʦ ʟʥʠʢʘʶʯʠʭ ʟʘʨʷʜʽʚ, ʪʦʤʫ 

ʨʝʟʫʣʴʪʫʶʯʘ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʯʠʩʣʘ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʦʢ ʧʨʠ ʥʦʚʦʤʫ ʟʥʘʯʝʥʥʽ 

ʩʪʨʫʤʫ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

ʇʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʜʦ ʽʥʰʦʛʦ ʪʝʧʣʦʚʠʡ ʩʪʘʥ ʜʫʛʠ 

ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʤʠʪʪʻʚʦ. ɼʫʛʦʚʠʡ ʧʨʦʤʽʞʦʢ ʚʦʣʦʜʽʻ ʪʝʧʣʦʚʦʶ ʽʥʝʨʮʽʻʶ. ʗʢʱʦ 

ʩʪʨʫʤ ʟʤʽʥʶʻʪʴʩʷ ʚ ʯʘʩʽ ʧʦʚʽʣʴʥʦ, ʪʦ ʪʝʧʣʦʚʘ ʽʥʝʨʮʽʷ ʨʦʟʨʷʜʫ ʥʝ 

ʧʦʟʥʘʯʘʻʪʴʩʷ. ʂʦʞʥʦʤʫ ʟʥʘʯʝʥʥʶ ʩʪʨʫʤʫ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʟʥʘʯʥʝ ʟʥʘʯʝʥʥʷ 

ʦʧʦʨʫ ʜʫʛʠ ʘʙʦ ʥʘʧʨʫʛʠ ʥʘ ʥʽʡ. 

ɿʘʣʝʞʥʽʩʪʴ ʥʘʧʨʫʛʠ ʥʘ ʜʫʟʽ ʚʽʜ ʩʪʨʫʤʫ ʧʨʠ ʧʦʚʽʣʴʥʽʡ ʡʦʛʦ ʟʤʽʥʽ 

ʥʘʟʠʚʘʻʪʴʩʷ ʩʪʘʪʠʯʥʦʶ ʚʦʣʴʪ-ʘʤʧʝʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʜʫʛʠ. ʉʪʘʪʠʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʫʛʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʩʪʘʥʽ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ (ʜʦʚʞʠʥʠ ʜʫʛʠ), 

ʤʘʪʝʨʽʘʣʫ ʝʣʝʢʪʨʦʜʽʚ ʽ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʛʦʨʠʪʴ ʜʫʛʘ. ʅʘʧʨʫʛʫ 

ʥʘ ʜʫʟʽ Ὗ̅ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʫʤʫ ʙʽʣʷ-ʝʣʝʢʪʨʦʜʥʠʭ ʧʘʜʽʥʴ ʥʘʧʨʫʛʠ Ὗ˰Uɭ ʽ 

ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʚ ʩʪʦʚʧʽ ʜʫʛʠ: 

Ὗ̅ Ὗ˰ Ὁὰ                                         (1.1) 

 

ʜʝ ɽ - ʥʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʚ ʩʪʦʚʧʽ ʜʫʛʠ; l - ʜʦʚʞʠʥʘ ʥʘ 

ʜʫʛʠ. 
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ɺʝʣʠʯʠʥʘ ɽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʨʫʤʫ ʽ ʫʤʦʚ, ʚ ʷʢʠʭ ʛʦʨʠʪʴ ʜʫʛʘ. ʉʪʘʪʠʯʥʽ 

ʚʦʣʴʪ-ʘʤʧʝʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʫʛʠ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ.1.2. ʏʠʤ ʙʽʣʴʰʘ 

ʜʦʚʞʠʥʘ ʜʫʛʠ, ʪʠʤ ʚʠʱʝ ʟʥʘʭʦʜʠʪʴʩʷ ʾʾ ʩʪʘʪʠʯʥʘ ʚʦʣʴʪ-ʘʤʧʝʨʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ɿ ʨʦʩʪʦʤ ʪʠʩʢʫ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʛʦʨʠʪʴ ʜʫʛʘ, 

ʥʘʧʨʫʞʝʥʽʩʪʴ ɽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʚʦʣʴʪ-ʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʽʜʥʽʤʘʻʪʴʩʷ 

ʚʠʱʝ. 

ʆʭʦʣʦʜʞʝʥʥʷ ʜʫʛʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʮʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ʏʠʤ 

ʽʥʪʝʥʩʠʚʥʽʰʝ ʦʭʦʣʦʜʞʝʥʥʷ ʜʫʛʠ, ʪʠʤ ʙʽʣʴʰʘ ʚʽʜ ʥʝʾ ʚʽʜʚʦʜʠʪʴʩʷ ʧʦʪʫʞʥʽʩʪʴ. 

ʇʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʘ ʟʨʦʩʪʘʪʠ ʧʦʪʫʞʥʽʩʪʴ, ʚʠʜʽʣʝʥʘ ʜʫʛʦʶ. ʇʨʠ ʟʘʜʘʥʦʤʫ 

ʩʪʨʫʤʽ ʮʝ ʤʦʞʣʠʚʦ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʜʫʟʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟ 

ʨʦʩʪʦʤ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʣʴʪ-ʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʽʜʥʽʤʘʻʪʴʩʷ. ʎʠʤ 

ʰʠʨʦʢʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚ ʜʫʛʦʛʘʩʥʠʭ ʧʨʠʩʪʨʦʷʭ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʙʘʣʘʥʩ ʥʘʧʨʫʛ ʚ ʢʦʣʽ, ʩʭʝʤʘ ʷʢʦʾ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.1.3, ʘ, 

ʧʨʠ ʜʫʟʽ, ʱʦ ʤʘʻ ʥʝʟʤʽʥʥʫ ʜʦʚʞʠʥʫ. ɿʘʧʠʩʘʪʠ ʡʦʛʦ ʤʦʞʥʘ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

Ὗ ὭὙ Ὗ̅                                        (1.2) 

 

 
ʈʠʩʫʥʦʢ 1.3 - ɺʦʣʴʪ-ʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʫʛʠ ʧʨʠ ʨʽʟʥʽʡ ʾʾ ʜʦʚʞʠʥʽ 

(l1, l2, l3)  

 

ʆʯʝʚʠʜʥʦ, ʱʦ ʩʪʘʮʽʦʥʘʨʥʠʤ ʨʝʞʠʤʦʤ ʙʫʜʝ ʪʘʢʠʡ, ʧʨʠ ʷʢʦʤʫ ʩʪʨʫʤ ʚ 

ʢʦʣʽ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʪʦʙʪʦ π. ʅʘ ʨʠʩ.4, ʙ ʩʧʽʣʴʥʦ ʟ ʚʦʣʴʪ-ʘʤʧʝʨʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʜʫʛʠ ʧʦʙʫʜʦʚʘʥʘ ʧʦʭʠʣʘ ʧʨʷʤʘ Ὗ ὭὙ. 

ʈʦʟʛʣʷʥʝʤʦ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦ ʨʽʚʥʦʚʘʛʫ ʥʘʧʨʫʛ ʧʦʙʣʠʟʫ ʮʠʭ ʪʦʯʦʢ. ʗʢʱʦ 

ʟ ʷʢʠʭ-ʥʝʙʫʜʴ ʧʨʠʯʠʥ ʥʘʧʨʫʛʘ ʚ ʤʝʨʝʞʽ ʟʥʠʞʫʻʪʴʩʷ ʜʦ ʟʥʘʯʝʥʥʷ ɯ', ʪʦ ʪʦʯʢʘ 

ʟʨʚ̔ʥʦʚʘʞʝʥʦʛʦ ʩʪʘʥʫ 2 ʧʝʨʝʭʦʜʠʪʴ ʫ 2'; ʧʨʠ ʮʴʦʤʫ ʚʝʣʠʯʠʥʘ ʩʪʨʫʤʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʟʥʘʯʝʥʥʷ i'2, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʪʠʥʦʤ ʚʦʣʴʪ-ʘʤʧʝʨʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟ ʧʨʷʤʦʶ Ὗᴂ ὭὙ (ʥʘ ʨʠʩ.1.4, ʙ ʥʝ ʧʦʢʘʟʘʥʘ). 
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ʈʠʩʫʥʦʢ 1.4 - ɹʘʣʘʥʩ ʥʘʧʨʫʛʠ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ ʟ ʜʫʛʦʶ: ʘ - ʩʭʝʤʘ 

ʢʦʣʘ; ʙ - ʚʦʣʴʪ-ʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʫʛʠ ʽ ʧʨʷʤʘ Ὗ ὭὙ. 

 

ʊʝʧʝʨ ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʥʘʧʨʫʛʘ ʜʞʝʨʝʣʘ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʜʦ ʢʦʣʠʰʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ U. ʇʨʠ ʩʪʨʫʤʽ i2 ʚʝʣʠʯʠʥʘ Ὗ ὭὙ Ὗ̅, ʪʦʤʫ π. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʨʠ ʩʪʨʫʤʽ i'2, ʥʘ ʢʦʪʫʰʮʽ ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʚʠʥʠʢʘʻ ʧʦʟʠʪʠʚʥʘ ʥʘʧʨʫʛʘ , ʷʢʘ 

ʟʙʽʣʴʰʫʻ ʩʪʨʫʤ (ʧʦʭʽʜʥʘ ʧʦʟʠʪʠʚʥʘ ʫ ʟʨʦʩʪʘʶʯʽʡ ʚ ʯʘʩʽ ʚʝʣʠʯʠʥʽ). ʇʨʦʮʝʩ 

ʪʨʠʚʘʪʠʤʝ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʘʧʨʫʛʘ  ʥʝ ʩʪʘʥʝ ʨʽʚʥʦʶ ʥʫʣʶ, ʪʦʙʪʦ ʧʦʢʠ ʤʠ 

ʥʝ ʧʦʪʨʘʧʠʤʦ ʚ ʪʦʯʢʫ 2. ʗʢʱʦ ʞ ʟ ʷʢʠʭ-ʥʝʙʫʜʴ ʧʨʠʯʠʥ, ʥʘʧʨʠʢʣʘʜ ʯʝʨʝʟ 

ʟʨʦʩʪʘʥʥʷ ʥʘʧʨʫʛʠ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ, ʩʪʨʫʤ ʩʪʘʥʝ ʨʽʚʥʠʤ Ὥᴂᴂρ Ὅ, ʧʽʩʣʷ 

ʯʦʛʦ ʥʘʧʨʫʛʘ ʜʞʝʨʝʣʘ ʧʦʚʝʨʥʝʪʴʩʷ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ U, ʪʦ ʥʘ 

ʢʦʪʫʰʮʽ ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʚʠʥʠʢʥʝ ʥʘʧʨʫʛʘ π. ʇʨʠ ʮʴʦʤʫ ʩʪʨʫʤ i" 2 ʙʫʜʝ 

ʟʤʝʥʰʫʚʘʪʠʩʷ, ʧʦʢʠ ʥʝ ʩʪʘʥʝ ʨʽʚʥʠʤ ʩʪʨʫʤʫ i2. ʊʦʯʢʘ 2 ʻ ʪʦʯʢʦʶ ʩʪʽʡʢʦʾ 

ʨʽʚʥʦʚʘʛʠ: ʧʨʠ ʚʠʭʦʜʽ ʟ ʥʝʾ ʚʠʥʠʢʘʶʪʴ ʧʨʦʮʝʩʠ, ʷʢʽ ʧʦʚʝʨʪʘʶʪʴ ʢʦʣʦ ʚ ʩʪʘʥ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʮʽʡ ʪʦʯʮʽ. 

ʊʝʧʝʨ ʨʦʟʛʣʷʥʝʤʦ ʧʨʦʮʝʩ ʟʤʽʥʠ ʩʪʨʫʤʫ ʧʦʙʣʠʟʫ ʪʦʯʢʠ 1. ʅʝʭʘʡ ʩʪʨʫʤ ʚ 

ʢʦʣʽ ʩʪʘʻ ʨʽʚʥʠʤ i,' ʧʨʠ ʮʴʦʤʫ ρ Ὅ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘ 

ʢʦʪʫʰʮʽ ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʚʠʥʠʢʘʻ ʥʘʧʨʫʛʘ π ʽ ʩʪʨʫʤ ʚ ʢʦʣʽ ʙʫʜʝ ʩʧʘʜʘʪʠ ʜʦ 

ʪʠʭ ʧʽʨ, ʧʦʢʠ ʜʫʛʘ ʟʛʘʩʥʝ. ʗʢʱʦ ʩʪʨʫʤ ʚ ʢʦʣʽ ʩʪʘʻ ʨʽʚʥʠʤ i" , ʧʨʠ ʮʴʦʤʫ ρ Ὅ, 

ʚʠʥʠʢʘʻ ʥʘʧʨʫʛʘ π. ʉʪʨʫʤ ʙʫʜʝ ʟʨʦʩʪʘʪʠ ʜʦ ʟʥʘʯʝʥʥʷ i2. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʪʦʯʢʘ 1 ʻ ʪʦʯʢʦʶ ʥʝʩʪʽʡʢʦʾ ʨʽʚʥʦʚʘʛʠ: ʧʨʠ ʚʠʭʦʜʽ ʟ ʥʝʾ ʩʪʨʫʤ ʚ ʢʦʣʽ ʩʪʘʻ 

ʨʽʚʥʠʤ ʘʙʦ ɯ2, ʘʙʦ ʥʫʣʶ (ʜʫʛʘ ʛʘʩʥʝ). 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʚʞʠʚʘʶʪʴ ʚʩʽʭ ʟʘʭʦʜʽʚ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʜʫʛʘ ʛʘʩʣʘ ʟʘ ʤʽʥʽʤʘʣʴʥʦ ʢʦʨʦʪʢʠʡ ʯʘʩ. ʆʯʝʚʠʜʥʦ, ʜʣʷ ʛʘʩʽʥʥʷ ʜʫʛʠ ʧʨʠ 
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ʚʩʽʭ ʟʥʘʯʝʥʥʷʭ ʩʪʨʫʤʫ ʥʘʧʨʫʛʘ  ʤʘʻ ʙʫʪʠ ʤʝʥʰʝ ʥʫʣʷ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ 

ʫʤʦʚʠ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ 

Ὗ̅ Ὗ ὍὙ                                           (1.3) 

 

ʎʝ ʤʦʞʣʠʚʦ ʘʙʦ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʥʷʪʪʷ ʚʦʣʴʪ-ʘʤʧʝʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʘʙʦ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ ʢʦʣʘ. 

ɺʦʣʴʪ-ʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʫʛʠ ʤʦʞʝ ʙʫʪʠ ʧʽʜʥʷʪʘ ʰʣʷʭʦʤ 

ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʜʫʛʠ, ʽʥʪʝʥʩʠʚʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ 

ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʛʦʨʠʪʴ ʜʫʛʘ. ʇʨʠ ʟʘʤʢʥʝʥʠʭ ʢʦʥʪʘʢʪʘʭ ʜʫʛʘ ʚʽʜʩʫʪʥʷ ʽ 

ʩʪʨʫʤ ʚ ʢʦʣʽ ʜʦʨʽʚʥʶʻ Ὅ . ʇʨʠ ʨʦʟʤʠʢʘʥʥʽ ʢʦʥʪʘʢʪʽʚ ʤʽʞ ʥʠʤʠ ʚʠʥʠʢʘʻ 

ʜʫʛʘ ʟʽ ʩʪʨʫʤʦʤ ɯ2. ʗʢʱʦ ʜʦʚʞʠʥʘ ʜʫʛʠ ʽ ʥʘʧʨʫʛʘ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʥʝʟʤʽʥʥʽ, 

ʪʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʦʧʦʨʫ ʢʦʣʘ ʩʪʨʫʤ ʚ ʥʽʡ ʙʫʜʝ ʟʤʝʥʰʫʚʘʪʠʩʷ ʚʽʜ ʟʥʘʯʝʥʥʷ i2 

ʜʦ Ὥ  (ʨʠʩ.1.4). ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʨʦʩʪʘʥʥʽ ʦʧʦʨʫ ʜʦʪʨʠʤʫʻʪʴʩʷ ʥʝʨʽʚʥʽʩʪʴ 

Ὗ̅ Ὗ ὭὙ, ʪʦʙʪʦ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʛʘʩʽʥʥʷ ʜʫʛʠ. ʗʢʱʦ ʧʨʠ 

ʥʝʟʤʽʥʥʦʤʫ ʟʥʘʯʝʥʥʽ ʩʪʨʫʤʫ ʢʦʣʘ ɯʂ ʟʙʽʣʴʰʠʪʠ ʥʘʧʨʫʛʫ ʞʠʚʣʝʥʥʷ U ʯʠ ʧʨʠ 

ʥʝʟʤʽʥʥʦʤʫ ʟʥʘʯʝʥʥʽ ʥʘʧʨʫʛʠ U ʟʙʽʣʴʰʠʪʠ ʩʪʨʫʤ ʢʦʣʘ ɯʂ, ʪʦ ʧʨʷʤʘ U - IR 

ʙʫʜʝ ʧʨʦʭʦʜʠʪʠ ʚʠʱʝ. ʊʦʜʽ ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ ʫʤʦʚʠ ʛʘʩʽʥʥʷ ʜʫʛʠ (ʨʠʩ.1.5) 

ʥʝʦʙʭʽʜʥʦ ʧʽʜʥʷʪʠ ʚʦʣʴʪ-ʘʤʧʝʨʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʫʛʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟ 

ʨʦʩʪʦʤ ʩʪʨʫʤʫ ʚʠʤʢʥʝʥʥʷ ʽ ʥʘʧʨʫʛʠ ʜʞʝʨʝʣʘ ʫʤʦʚʠ ʚʠʤʢʥʝʥʥʷ 

ʫʩʢʣʘʜʥʶʶʪʴʩʷ. 

 
 

ʈʠʩʫʥʦʢ 1.5 - ʉʪʨʫʤ ʚ ʢʦʣʽ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʦʧʦʨʫ R (ʨʽʟʥʠʭ ʢʫʪʘʭ 

Ŭ) ʽ ʥʘʷʚʥʦʩʪʽ ʜʫʛʠ (ʟʨʽʟʽʚ ɸ ʚʽʜʧʦʚʽʜʘʻ Ὗ π) 

 

ɸʥʘʣʽʟ ʨʠʩʫʥʢʘ 1.5 ʧʦʢʘʟʫʻ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʦʧʦʨʫ R ʤʦʞʥʘ ʟʥʷʪʠ 

ʩʪʘʪʠʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʽʣʴʢʠ ʧʨʠ ʩʪʨʫʤʘʭ ʥʝ ʤʝʥʰʝ ɯʂʈ. ɼʣʷ ʪʦʛʦ ʱʦʙ 

ʟʥʷʪʠ ʮʶ ʟʘʣʝʞʥʽʩʪʴ ʧʨʠ ʤʝʥʰʠʭ ʩʪʨʫʤʘʭ, ʥʝʦʙʭʽʜʥʦ ʟʙʽʣʴʰʠʪʠ ʥʘʧʨʫʛʫ 
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ʞʠʚʣʝʥʥʷ. ɺʠʟʥʘʯʠʤʦ ʪʨʠʚʘʣʽʩʪʴ ὸ̅ ʛʦʨʽʥʥʷ ʜʫʛʠ. ʇʦʟʥʘʯʠʤʦ ЎὟ . 

ʇʨʦʚʽʚʰʠ ʽʥʪʝʛʨʫʚʘʥʥʷ, ʦʪʨʠʤʘʻʤʦ 

ὸ̅ ὒ᷿
Ў

                                                (1.4)

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʯʠʤ ʙʽʣʴʰʝ UD , ʪʠʤ ʤʝʥʰʝ ʪʨʠʚʘʣʽʩʪʴ ʛʦʨʽʥʥʷ ʜʫʛʠ. ɸʣʝ 

ʟʙʽʣʴʰʝʥʥʷ UD  ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʢʦʥʪʘʢʪʘʭ ʚ ʤʦʤʝʥʪ 

ʛʘʩʽʥʥʷ ʜʫʛʠ.  

ʅʘʧʨʫʛʘ ʥʘ ʢʦʥʪʘʢʪʘʭ ʚ ʤʦʤʝʥʪ i = 0 ʥʘʟʠʚʘʻʪʴʩʷ ʥʘʧʨʫʛʦʶ ʛʘʩʽʥʥʷ ʜʫʛʠ. 

ʇʨʠ i = 0 ʨʽʚʥʷʥʥʷ (1.3) ʧʨʠʡʤʘʻ ʚʠʜ: 

Ὗ Ὗ̄ ́̒                                      (1.5) 

ɿʚʽʜʩʠ 

Ὗ̄ ́̒Ὗ                                       (1.6) 

ɸʣʝ ʦʩʢʽʣʴʢʠ π ʪʦ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 

Ὗ̄ ́̒Ὗ
                                    (1.7)

 

ʊʘʢʠʤ ʯʠʥʦʤ ʚ ʤʦʤʝʥʪ ʛʘʩʽʥʥʷ ʜʫʛʠ ʥʘʧʨʫʛʘ ʥʘ ʢʦʥʪʘʢʪʘʭ ʜʦʨʽʚʥʶʻ 

ʥʘʧʨʫʟʽ ʜʞʝʨʝʣʘ ʧʣʶʩ ʤʦʜʫʣʴ ʥʘʧʨʫʛʠ ʥʘ ʢʦʪʫʰʮʽ ʽʥʜʫʢʪʠʚʥʦʩʪʽ. ɿʙʽʣʴʰʝʥʥʷ 

ʥʘʧʨʫʛʠ ʥʘ ʢʦʥʪʘʢʪʘʭ ʱʦʜʦ ʥʘʧʨʫʛʠ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʝʨʝʥʘʧʨʫʛʦʶ. ʏʠʤ ʙʽʣʴʰʝ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʩʧʘʜʫ ʩʪʨʫʤʫ ʚ ʤʦʤʝʥʪ 

ʛʘʩʽʥʥʷ, ʪʠʤ ʙʽʣʴʰʘ ʧʝʨʝʥʘʧʨʫʛʘ. ʐʚʠʜʢʽʩʪʴ ʩʧʘʜʫ ʩʪʨʫʤʫ  ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʰʚʠʜʢʦʩʪʽ ʡʦʛʦ ʜʝʽʦʥʽʟʘʮʽʾ. ʊʦʤʫ ʚ ʰʚʠʜʢʦʜʽʶʯʠʭ ʘʧʘʨʘʪʘʭ, ʱʦ ʚʠʤʠʢʘʶʪʴ 

ʢʦʣʦ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʟʘ ʩʦʪʽ ʯʘʩʪʢʠ ʩʝʢʫʥʜʠ, ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʚʝʣʠʢʽ 

ʧʝʨʝʥʘʧʨʫʛʠ. 

ʅʘ ʰʚʠʜʢʽʩʪʴ ʩʧʘʜʫ ʩʪʨʫʤʫ ʚʧʣʠʚʘʻ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʤʫʪʦʚʘʥʦʛʦ ʢʦʣʘ. 

ʏʠʤ ʙʽʣʴʰʘ ʾʾ ʚʝʣʠʯʠʥʘ, ʪʠʤ ʤʝʥʰʘ ʰʚʠʜʢʽʩʪʴ ʩʧʘʜʫ ʩʪʨʫʤʫ ʧʨʠ ʽʥʰʠʭ 

ʨʽʚʥʠʭ ʫʤʦʚʘʭ. ʇʝʨʝʥʘʧʨʫʛʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʝʨʝʥʘʧʨʫʛʠ: 

Ὧ ̄́̒ ρ                                      (1.8) 

ʅʘʧʨʫʛʘ, ʱʦ ʚʠʥʠʢʘʻ ʥʘ ʢʦʥʪʘʢʪʘʭ, ʤʦʞʝ ʚ ʜʝʩʷʪʢʠ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʥʘʧʨʫʛʫ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʽʟʦʣʷʮʽʷ ʷʢ ʩʘʤʦʛʦ ʘʧʘʨʘʪʫ, ʪʘʢ ʽ ʢʦʣʘ, 

ʷʢʝ ʥʠʤ ʚʠʤʠʢʘʻʪʴʩʷ, ʧʽʜʜʘʻʪʴʩʷ ʥʝʙʝʟʧʝʯʥʠʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ. ɼʣʷ 

ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʛʦʨʽʥʥʷ ʜʫʛʠ ʙʘʞʘʥʦ, ʱʦʙ ʟʥʘʯʝʥʥʷ  ʧʨʠ ʚʩʽʭ 

ʩʪʨʫʤʘʭ ʙʫʣʦ ʚʝʣʠʢʠʤ. ɺ ʪʦʡ ʞ ʯʘʩ ʜʣʷ ʟʥʠʞʝʥʥʷ ʧʝʨʝʥʘʧʨʫʛʠ ʙʘʞʘʥʦ, ʱʦʙ 

ʟʥʘʯʝʥʥʷ  ʙʫʣʠ ʤʘʣʠʤʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚ ʜʫʛʦʛʘʩʥʠʭ ʧʨʠʩʪʨʦʷʭ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ ʧʨʘʛʥʫʪʴ ʤʘʪʠ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ  ʧʨʠ ʚʝʣʠʢʠʭ ʩʪʨʫʤʘʭ ʽ ʤʘʣʽ ʧʨʠ 

ʩʪʨʫʤʘʭ, ʙʣʠʟʴʢʠʭ ʜʦ ʥʫʣʷ. ʗʢʱʦ ʩʪʨʫʤ ʚ ʢʦʣʽ ʟʤʽʥʶʻʪʴʩʷ ʧʦʚʽʣʴʥʦ, ʪʦ 
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ʩʪʨʫʤʫ i1 ʚʽʜʧʦʚʽʜʘʻ ʦʧʽʨ r1, ʘ ʙʽʣʴʰʦʤʫ ʩʪʨʫʤʫ i2 ʚʽʜʧʦʚʽʜʘʻ ʤʝʥʰʠʡ ʦʧʽʨ r2 

(ʜʠʚ. ʩʪʘʪʠʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʫʛʠ - ʢʨʠʚʘ ɸ ʥʘ ʨʠʩ.1.5). ɺ ʝʣʝʢʪʨʠʯʥʠʭ 

ʫʩʪʘʥʦʚʢʘʭ ʩʪʨʫʤ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʜʦʩʠʪʴ ʰʚʠʜʢʦ. ɺʥʘʩʣʽʜʦʢ ʪʝʧʣʦʚʦʾ 

ʽʥʝʨʮʽʾ ʜʫʛʦʚʦʛʦ ʩʪʦʚʧʘ ʟʤʽʥʘ ʦʧʦʨʫ ʜʫʛʠ ʚʽʜʩʪʘʻ ʚʽʜ ʟʤʽʥʠ ʩʪʨʫʤʫ. ɿʘʣʝʞʥʽʩʪʴ 

ʥʘʧʨʫʛʠ ʥʘ ʜʫʟʽ ʚʽʜ ʩʪʨʫʤʫ ʧʨʠ ʰʚʠʜʢʽʡ ʡʦʛʦ ʟʤʽʥʽ ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʥʘʤʽʯʥʦʶ 

ʚʦʣʴʪ-ʘʤʧʝʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʜʫʛʠ. ʇʨʠ ʟʨʦʩʪʘʥʥʽ ʩʪʨʫʤʫ ʜʠʥʘʤʽʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʡʜʝ ʚʠʱʝ ʩʪʘʪʠʯʥʦʾ (ʢʨʠʚʘ ɺ ʥʘ ʨʠʩ.1.6), ʦʩʢʽʣʴʢʠ ʧʨʠ 

ʰʚʠʜʢʦʤʫ ʟʨʦʩʪʘʥʥʽ ʩʪʨʫʤʫ ʦʧʽʨ ʜʫʛʠ ʧʘʜʘʻ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ ʟʨʦʩʪʘʻ ʩʪʨʫʤ. 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʩʪʨʫʤʫ ʜʠʥʘʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʡʜʝ ʥʠʞʯʝ (ʢʨʠʚʘ ʉ ʥʘ 

ʨʠʩ.6), ʦʩʢʽʣʴʢʠ ʚ ʮʴʦʤʫ ʨʝʞʠʤʽ ʦʧʽʨ ʜʫʛʠ ʤʝʥʰʝ, ʥʽʞ ʧʨʠ ʧʦʚʽʣʴʥʽʡ ʟʤʽʥʽ 

ʩʪʨʫʤʫ. 

 
 

ʈʠʩʫʥʦʢ 1.6 - ʉʪʘʪʠʯʥʘ ʽ ʜʠʥʘʤʽʯʥʘ ʚʦʣʴʪ-ʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʫʛʠ 

 

ɼʠʥʘʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʥʘʯʥʦ  ʁ ʤʽʨʦ  ʁ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ 

ʟʤʽʥʠ ʩʪʨʫʤʫ ʚ ʜʫʟʽ. ʗʢʱʦ ʚ ʢʦʣʦ ʚʚʝʩʪʠ ʜʫʞʝ ʚʝʣʠʢʠʡ ʦʧʽʨ ʟʘ ʯʘʩ, 

ʥʝʩʢʽʥʯʝʥʥʦ ʤʘʣʠʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʝʧʣʦʚʦʶ ʩʪʘʣʦʶ ʯʘʩʫ ʜʫʛʠ, ʪʦ ʧʨʦʪʷʛʦʤ 

ʯʘʩʫ ʩʧʘʜʫ ʩʪʨʫʤʫ ʜʦ ʥʫʣʷ, ʦʧʽʨ ʜʫʛʠ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʜʠʥʘʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʷʤʫ ʣʽʥʽʶ, ʱʦ ʡʜʝ ʟ ʪʦʯʢʠ 

2 ʚ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ (ʧʨʷʤʘ D), ʪʦʙʪʦ ʜʫʛʘ ʧʦʚʦʜʠʪʴʩʷ ʷʢ ʤʝʪʘʣʝʚʠʡ 

ʧʨʦʚʽʜʥʠʢ, ʦʩʢʽʣʴʢʠ ʥʘʧʨʫʛʘ ʥʘ ʜʫʟʽ ʧʨʦʧʦʨʮʽʡʥʘ ʩʪʨʫʤʫ. 

ʋ ʨʝʘʣʴʥʦʤʫ ʘʧʘʨʘʪʽ ʧʽʩʣʷ ʨʦʟʤʠʢʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʠʤʠ 

ʟʤʽʥʶʻʪʴʩʷ, ʪʦʙʪʦ ʜʫʛʘ ʤʘʻ ʟʤʽʥʥʫ ʜʦʚʞʠʥʫ. ʇʦ ʤʽʨʽ ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ 

ʜʫʛʠ ʩʪʨʫʤ ʙʫʜʝ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʽ ʪʦʯʢʘʤ ʧʝʨʝʪʠʥʫ ʰʚʠʜʢʦ 

ʤʽʥʣʠʚʠʭ ʩʪʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟ ʧʨʷʤʦʶ Ὗ ὭὙ, ʧʦʢʠ ʥʝ ʜʦʩʷʛʥʝ 

ʢʨʠʪʠʯʥʦʾ ʧʦʟʥʘʯʢʠ Ὅ  ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʜʦʚʞʠʥʠ ʜʫʛʠ ʥʘʩʪʘʥʫʪʴ 

ʫʤʦʚʠ ʜʣʷ ʾʾ ʛʘʩʽʥʥʷ. ɼʦʚʞʠʥʘ ʜʫʛʠ, ʧʨʠ ʷʢʽʡ ʩʪʘʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʦʧʠʩʫʻʪʴʩʷ ʧʨʷʤʦʶ Ὗ ὭὙ, ʥʘʟʠʚʘʻʪʴʩʷ ʢʨʠʪʠʯʥʦʶ ʜʦʚʞʠʥʦʶ ʜʫʛʠ. ʇʽʩʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʜʫʛʦʶ ʮʽʻʾ ʜʦʚʞʠʥʠ ʩʪʨʫʤ ʰʚʠʜʢʦ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʥʫʣʷ ʽ ʜʫʛʘ 

ʛʘʩʥʝ. ʋ ʢʦʣʽ ʟ ʚʝʣʠʢʦʶ ʽʥʜʫʢʪʠʚʥʽʩʪʶ ʩʧʘʜ ʩʪʨʫʤʫ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʚʦʣʴʪ-
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ʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʫʛʠ ʚʽʜʨʘʟʫ ʞ ʧʽʩʣʷ ʨʦʟʤʠʢʘʥʥʷ ʢʦʥʪʘʢʪʽʚ 

ʧʽʜʥʽʤʘʻʪʴʩʷ ʚʠʱʝ ʧʨʷʤʦʾ Ὗ ὭὙ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ ʱʦ ʚ ʤʦʤʝʥʪ ʛʘʩʽʥʥʷ ʜʫʛʠ 

ʤʦʞʣʠʚʽ ʚʝʣʠʢʽ ʧʝʨʝʥʘʧʨʫʛʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʽʚ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʜʣʷ ʚʩʽʭ ʘʧʘʨʘʪʽʚ ʟ ʜʫʛʦʛʘʩʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ ʝʥʝʨʛʽʷ, ʷʢʘ ʥʘʜʭʦʜʠʪʴ ʚ ʜʫʛʫ ʚʽʜ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ, ʩʪʘʥʦʚʠʪʴ 

ʚʩʴʦʛʦ 3...5% ʝʥʝʨʛʽʾ ʜʫʛʠ. ʈʝʰʪʘ (97...95%) ʧʨʠʧʘʜʘʻ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ 

ʝʥʝʨʛʽʶ, ʚʠʤʢʥʝʥʥʷ ʢʦʥʪʫʨʫ. ɽʥʝʨʛʽʷ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʜʫʟʽ, ʯʘʩʪʢʦʚʦ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʟʨʷʜʫ, ʘ ʯʘʩʪʢʦʚʦ ʚʽʜʜʘʻʪʴʩʷ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. ɼʣʷ ʛʘʩʽʥʥʷ ʜʫʛʠ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʪʝʤʧʝʨʘʪʫʨʘ 

ʨʦʟʨʷʜʫ ʟʤʝʥʰʫʚʘʣʘʩʷ, ʪʦʙʪʦ ʱʦʙ ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʜʫʛʠ ʙʫʚ ʥʝʛʘʪʠʚʥʠʤ: 

ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʱʦ ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʜʫʛʠ, ʤʘʻ ʙʫʪʠ ʤʝʥʰʝ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ, 

ʱʦ ʚʽʜʚʦʜʠʪʴʩʷ ʚʽʜ ʥʝʾ. 

ʇʨʠ ʚʠʤʢʥʝʥʥʽ ʢʦʣʘ ʟ ʚʝʣʠʢʦʶ ʽʥʜʫʢʪʠʚʥʽʩʪʶ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ ʝʥʝʨʛʽʶ 

ʢʦʥʪʫʨʫ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʜʫʟʽ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʚʦʜʠʪʠ ʚʽʜ ʥʝʾ ʟʘ ʨʘʭʫʥʦʢ 

ʦʭʦʣʦʜʞʝʥʥʷ. ʏʠʤ ʙʽʣʴʰʘ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʣʘ ʽ ʩʪʨʫʤ ʚʠʤʢʥʝʥʥʷ, ʪʠʤ ʚʘʞʯʝ 

ʚʠʤʢʥʫʪʠ ʢʦʣʦ. 

 

1.5 ʋʤʦʚʠ ʛʘʩʽʥʥʷ ʜʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

 

ʑʦʙ ʟʘʛʘʩʠʪʠ ʜʫʛʫ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ, ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʪʘʢʽ ʫʤʦʚʠ, 

ʧʨʠ ʷʢʠʭ ʫ ʜʫʛʦʚʦʤʫ ʧʨʦʤʽʞʢʫ, ʧʨʠ ʚʩʽʭ ʟʥʘʯʝʥʥʷʭ ʩʪʨʫʤʫ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʜʦ 

ʢʽʥʮʝʚʦʛʦ (ʥʫʣʴʦʚʦʛʦ) ʟʥʘʯʝʥʥʷ ʧʨʦʮʝʩʠ ʜʝʽʦʥʽʟʘʮʽʾ ʧʝʨʝʚʘʞʘʣʠ ʙ ʥʘʜ 

ʧʨʦʮʝʩʘʤʠ ʽʦʥʽʟʘʮʽʾ. 

ɼʣʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ʟ ʦʧʦʨʦʤ R, ʽʥʜʫʢʪʠʚʥʽʩʪʶ L ʽ ʜʫʛʦʚʠʤ 

ʧʨʦʤʽʞʢʦʤ ʟ ʧʘʜʽʥʥʷʤ ʥʘʧʨʫʛʠ Ὗ̅ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ ʙʫʜʝ 

ʚʽʜʧʦʚʽʜʘʪʠ ʨʽʚʥʷʥʥʷ: 

╤ ╤̅ ░ ╡ ╛
▀░

▀◄
                                     (1.9) 

ʜʝ: ὒ  - ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ ʟʤʽʥʽ ʩʪʨʫʤʫ. 

ʇʨʠ ʜʫʟʽ, ʱʦ ʛʦʨʠʪʴ ʩʪʘʣʦ π, ̔  ʚʽʜʧʦʚʽʜʥʦ  

 

╤ ╤̅ ░ ╡ 

 

ɼʣʷ ʛʘʩʽʥʥʷ ʜʫʛʠ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ, ʱʦʙ ʩʪʨʫʤ ʫ ʜʫʟʽ ʧʦʩʪʽʡʥʦ 

ʟʤʝʥʰʫʚʘʚʩʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ  π, ʘ 

 

ἣ̅ Ὗ ὭϽὙ, 
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ʎʝ ʟʥʘʯʠʪʴ, ʱʦ ʚʦʣʴʪ-ʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʫʛʠ ʤʘʻ ʙʫʪʠ ʚʠʱʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Ὗ ὭϽὙ (ʨʝʦʩʪʘʪʥʦʾ) ʽ ʥʝ ʤʘʪʠ ʟ ʥʝʶ ʪʦʯʦʢ ʜʦʪʠʢʫ, ʪʦʙʪʦ 

ʥʘʧʨʫʛʘ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʛʦʨʽʥʥʷ ʜʫʛʠ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʦʶ ʟʘ 

ʥʘʧʨʫʛʫ ʤʝʨʝʞʽ. 

ɻʨʘʬʽʯʥʝ ʨʦʟʚ'ʷʟʘʥʥʷ ʨʽʚʥʷʥʥʷ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.1.7, ʜʝ: ʧʨʷʤʘ 1 ï 

ʥʘʧʨʫʛʘ ʜʞʝʨʝʣʘ U, ʧʨʷʤʘ 2 ï ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʚ ʦʧʦʨʽ (ʨʝʦʩʪʘʪʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʣʘ), ʢʨʠʚʘ 3 ï ʚʦʣʴʪ-ʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʫʛʦʚʦʛʦ 

ʧʨʦʤʽʞʢʫ U
ɼ
.  

 

 
 

ʈʠʩʫʥʦʢ 1.7. ʋʤʦʚʠ ʛʘʩʽʥʥʷ ʜʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

 

1.6 ʋʤʦʚʠ ʛʘʩʽʥʥʷ ʜʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 

 

ʗʢʱʦ ʜʣʷ ʛʘʩʽʥʥʷ ʜʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʪʘʢʽ 

ʫʤʦʚʠ, ʧʨʠ ʷʢʠʭ ʩʪʨʫʤ ʟʥʠʟʠʚʩʷ ʙʠ ʜʦ ʥʫʣʷ, ʪʦ ʧʨʠ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʦʚʽ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʽʦʥʽʟʘʮʽʾ ʜʫʛʦʚʦʛʦ ʧʨʦʤʽʞʢʫ ʩʪʨʫʤ ʫ ʜʫʟʽ ʧʝʨʝʭʦʜʠʪʴ 
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ʯʝʨʝʟ ʥʫʣʴ ʢʦʞʥʦʛʦ ʧʽʚʧʝʨʽʦʜʫ, ʪʦʙʪʦ, ʜʫʛʘ ʛʘʩʥʝ ʽ ʟʘʧʘʣʶʻʪʴʩʷ ʟʥʦʚʫ. ʇʨʠ 

ʮʴʦʤʫ ʟʘʚʜʘʥʥʷ ʛʘʩʽʥʥʷ ʜʫʛʠ ʜʝʱʦ ʧʦʣʝʛʰʫʻʪʴʩʷ, ʘ ʩʘʤʝ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʛʘʩʽʥʥʷ ʜʫʛʠ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ, ʧʨʠ ʷʢʠʭ ʩʪʨʫʤ ʥʝ ʚʽʜʥʦʚʠʚʩʷ ʙ ʧʽʩʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʧʨʠʨʦʜʥʠʡ ʥʫʣʴ. 

ʅʘ ʨʠʩ.1.7 ʥʘʚʝʜʝʥʦ ʢʨʠʚʽ ʟʤʽʥʠ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ ʥʘ ʜʫʛʦʚʦʤʫ 

ʧʨʦʤʽʞʢʫ ʧʨʠ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʦʚʽ. ɺ ʤʦʤʝʥʪ ʧʦʷʚʠ ʩʪʨʫʤʫ ʚ ʢʦʣʽ ʨʽʟʢʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘʧʨʫʛʘ Ὗ̈ ,̐ (ʥʘʧʨʫʛʘ ʟʘʧʘʣʶʚʘʥʥʷ). ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʨʫʤʫ 

ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʜʫʟʽ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʜʦʩʷʛʘʻ ʤʽʥʽʤʫʤʫ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʩʪʨʫʤʦʚʽ. ɿʛʦʜʦʤ ʥʘʧʨʫʛʘ ʥʘ ʜʫʟʽ ʟʥʦʚʫ ʟʨʦʩʪʘʻ ʽ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ 

ʟʛʘʩʘʥʥʷ Ὗ ʚ ʤʦʤʝʥʪ, ʢʦʣʠ ʩʪʨʫʤ ʚ ʢʦʣʽ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

ʇʨʠ ʧʝʨʝʭʦʜʽ ʩʪʨʫʤʫ ʯʝʨʝʟ ʥʫʣʴ ʤʘʻ ʤʽʩʮʝ ʙʝʟʩʪʨʫʤʦʚʘ ʧʘʫʟʘ ὸ π, ʧʽʜ 

ʯʘʩ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʘ ʜʝʽʦʥʽʟʘʮʽʷ ʜʫʛʦʚʦʛʦ ʧʨʦʤʽʞʢʫ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʧʨʦʚʽʜʥʦʩʪʽ, ʟʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ ʽ ʧʦʣʝʛʰʫʻ 

ʫʤʦʚʠ ʛʘʩʽʥʥʷ ʜʫʛʠ. 

ʇʦʚʪʦʨʥʝ ʟʘʧʘʣʶʚʘʥʥʷ ʜʫʛʠ ʚ ʥʘʩʪʫʧʥʠʡ ʧʽʚʧʝʨʽʦʜ ʧʦʚʷʟʘʥʝ ʟ ʧʨʦʙʦʻʤ 

ʤʽʞʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʤʽʞʢʫ ʽ ʯʠʤ ʪʨʠʚʘʣʽʰʝ ʧʨʦʤʽʞʦʢ ʙʫʜʝ ʜʝʽʦʥʽʟʦʚʘʥʠʡ, ʪʠʤ 

ʙʽʣʴʰʘ ʥʘʧʨʫʛʘ ʙʫʜʝ ʧʦʪʨʽʙʥʘ ʜʣʷ ʡʦʛʦ ʧʨʦʙʦʶ ʽ ʧʦʚʪʦʨʥʦʛʦ ʟʘʧʘʣʶʚʘʥʥʷ 

ʜʫʛʠ.   

ʊʘʢʠʤ ʯʠʥʦʤ: ʨʘʮʽʦʥʘʣʴʥʦʶ ʫʤʦʚʦʶ ʛʘʩʽʥʥʷ ʜʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʧʨʠ 

ʨʦʟʤʠʢʘʥʥʽ ʢʦʥʪʘʢʪʽʚ ʚʚʘʞʘʻʪʴʩʷ ʛʘʩʽʥʥʷ ʧʨʠ ʧʝʨʝʭʦʜʽ ʩʪʨʫʤʫ ʚ ʢʦʣʽ ʯʝʨʝʟ 

ʥʫʣʴ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ ʽ ʟʘʚʜʘʥʥʷ 

 

1. ʏʠʤ ʦʙʫʤʦʚʣʝʥʝ ʫʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʢʦʤʫʪʘʮʽʡʥʠʭ 

ʘʧʘʨʘʪʘʭ ʧʨʠ ʾʭ ʨʦʟʤʠʢʘʥʥʽ? 

2. ʗʢʠʡ ʚʧʣʠʚ ʯʠʥʠʪʴ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ ʥʘ ʨʦʙʦʪʫ ʢʦʥʪʘʢʪʽʚ 

ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ? 

3. ʗʢʘ ʥʘʧʨʫʛʘ ʥʘʟʠʚʘʻʪʴʩʷ ʥʘʧʨʫʛʦʶ ʛʘʩʽʥʥʷ ʜʫʛʠ ʽ ʷʢ ʚʦʥʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ? 

4. ʅʘʟʚʽʪʴ ʩʧʦʩʦʙʠ ʟʥʠʞʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ 

ʥʘ ʨʦʙʦʪʫ ʢʦʥʪʘʢʪʽʚ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ. 

5. ʅʘʟʚʽʪʴ ʫʤʦʚʠ ʛʘʩʽʥʥʷ ʜʫʛʠ ʚ ʢʦʣʽ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ. 

6. ʗʢ ʟʘʛʘʩʠʪʠ ʜʫʛʫ ʚ ʢʦʣʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ? 

7. ʗʢʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʜʫʛʦʚʦʤʫ ʧʨʦʤʽʞʢʫ? 

8. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʟʘʢʦʥʠ ʢʦʤʫʪʘʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ.  

9. ʇʦʷʩʥʽʪʴ,ʱʦ ̫ ʚʣʷʻ ʩʦʙʦʶ ʚʦʣʴʪ ï ʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ. 
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ʉʧʠʩʦʢ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ 
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ʊʦʯʢʘ, 2009. ï 272 ʩ. 

3. ʏʫʥʠʭʠʥ ɸ.ɸ.ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ. ʆʙʱʠʡ ʢʫʨʩ. ʄ.: 

ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1988.- 720 ʩ. 
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2. ɽʃɽʂʊʈʀʏʅɯ ʂʆʅʊɸʂʊʀ 

2.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

2.2 ʇʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʢʦʥʪʘʢʪʫ 

2.3 ʄʘʪʝʨʽʘʣʠ ʢʦʥʪʘʢʪʽʚ 

2.4 ʂʦʥʩʪʨʫʢʮʽʾ ʢʦʥʪʘʢʪʽʚ 

2.5 ʈʝʞʠʤʠ ʨʦʙʦʪʠ ʢʦʥʪʘʢʪʽʚ 

2.6 ɿʥʦʰʫʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ  

2.7 ɿʚʘʨʶʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ 

 

ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ 

 

ʊʝʨʤʽʥ, 

ʚʠʟʥʘʯʝʥʥʷ 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʪʝʨʤʽʥʽʚ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

ʂʦʥʪʘʢʪ (ʘʧʘʨʘʪʫ) ɼʚʘ (ʘʙʦ ʙʽʣʴʰʝ) ʧʨʦʚʽʜʥʠʢʠ, 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʢʦʣʘ, ʷʢʦʛʦ ʚʦʥʠ 

ʪʦʨʢʘʶʪʴʩʷ, ʽ ʷʢʽ ʚʥʘʩʣʽʜʦʢ ʾʭ 

ʚʟʘʻʤʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ 

ʦʧʝʨʫʚʘʥʥʷ ʟʘʤʠʢʘʶʪʴ ʯʠ 

ʨʦʟʤʠʢʘʶʪʴ ʢʦʣʦ 

ʉontact  

ʂʦʥʪʘʢʪ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʨʝʣʝ 

ʉʫʢʫʧʥʽʩʪʴ ʢʦʥʪʘʢʪʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟ ʾʭ ʽʟʦʣʷʮʽʻʶ, ʷʢʽ 

ʚʥʘʩʣʽʜʦʢ ʾʭ ʚʽʜʥʦʩʥʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʘʤʢʥʝʥʥʷ ʯʠ ʨʦʟʽʤʢʥʝʥʥʷ ʢʦʣʘ 

ʢʦʥʪʘʢʪʫ ʝʣʝʢʪʨʠʯʥʦʛʦ ʨʝʣʝ  

contact assembly of a relay  

ʂʦʥʪʘʢʪ ʢʝʨʫʚʘʥʥʷ 

ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʫ 

ɼʦʧʦʤʽʞʥʠʡ ʢʦʥʪʘʢʪ 

ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʘ, 

ʚʚʽʤʢʥʝʥʠʡ ʫ ʢʦʣʦ ʡʦʛʦ 

ʢʝʨʫʚʘʥʥʷ  

ʉontrol contact of a mechanical 

switching device 

ʂʦʥʪʘʢʪ-ʜʝʪʘʣʴ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʨʝʣʝ 

ʏʘʩʪʠʥʘ ʢʦʥʪʘʢʪʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʨʝʣʝ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘʤʢʥʝʥʥʷ ʯʠ ʨʦʟʽʤʢʥʝʥʥʷ 

ʢʦʥʪʘʢʪʫ  

contact tip of a relay, contact 

point of a relay  

ʂʦʥʪʘʢʪ-ʜʝʪʘʣʴ 

ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʫ 

ʉʪʨʫʤʦʚʽʜʥʘ ʜʝʪʘʣʴ 

ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʘ, 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫ ʨʘʟʽ 

ʩʪʠʢʘʥʥʷ ʯʠ ʨʦʟ'ʻʜʥʘʥʥʷ ʟ 

ʽʥʰʦʶ ʩʪʨʫʤʦʚʽʜʥʦʶ ʜʝʪʘʣʣʶ 

ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʫʪʘʮʽʶ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ 

ʩontact piece of a mechanical 

switching device  

ʂʦʥʪʘʢʪʦʪʨʠʤʘʯ 

ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʫ 

ɼʝʪʘʣʴ ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʘ, ʜʦ 

ʷʢʦʾ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʢʦʥʪʘʢʪ-

ʜʝʪʘʣʴ 

contact holder of a mechanical 

switching device 

 

 

 



24 

 

ɸʙʨʝʚʽʘʪʫʨʠ 

 

ɸʙʨʝʚʽʘʪʫʨʘ 
ʅʘʧʠʩʘʥʥʷ ʘʙʨʝʚʽʘʪʫʨʠ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

DC ʉʪʨʫʤ ʧʦʩʪʽʡʥʠʡ direct current 

ɸʉ ʉʪʨʫʤ ʟʤʽʥʥʠʡ alternatic current 

 

ʃʽʪʝʨʥʽ ʧʦʟʥʘʯʝʥʥʷ 

 

r ʆʧʽʨ ʝʣʝʢʪʨʠʯʥʠʡ ʧʠʪʦʤʠʡ 

R ʆʧʽʨ ʝʣʝʢʪʨʠʯʥʠʡ, (ʦʧʽʨ ʝʣʝʢʪʨʠʯʥʠʡ ʘʢʪʠʚʥʠʡ) 

 

ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʪʘ ʣʽʪʝʨʥʦ-ʮʠʬʨʦʚʽ ʧʦʟʥʘʯʝʥʥʷ ʚ 

ʝʣʝʢʪʨʠʯʥʠʭ ʩʭʝʤʘʭ 

 

 

 

 

S 

ʂʦʥʪʘʢʪ ʟʘʤʠʢʘʶʯʠʡ 

 

 

 

ʂʦʥʪʘʢʪ ʨʦʟʤʠʢʘʶʯʠʡ 

 

 

Sɸ 

ʂʦʥʪʘʢʪ ʧʝʨʝʤʠʢʘʶʯʠʡ 

 

ʂʦʥʪʘʢʪ ʧʝʨʝʤʠʢʘʶʯʠʡ ʟ ʥʝʡʪʨʘʣʴʥʠʤ ʮʝʥʪʨʘʣʴʥʠʤ 

ʧʦʣʦʞʝʥʥʷʤ 

     

 ʂʦʥʪʘʢʪ ʽʟ ʩʘʤʦʧʦʚʝʨʥʝʥʥʷʤ: ʟʘʤʠʢʘʶʯʠʡ ʽ ʨʦʟʤʠʢʘʶʯʠʡ 

  

 ʂʦʥʪʘʢʪ ʙʝʟ ʩʘʤʦʧʦʚʝʨʥʝʥʥʷ: ʟʘʤʠʢʘʶʯʠʡ ʽ ʨʦʟʤʠʢʘʶʯʠʡ 

 

 



25 

 

ʉʪʘʥʜʘʨʪʠ 
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2.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

 

ɽʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʜʝʪʘʣʝʡ (ʧʨʦʚʽʜʥʠʢʽʚ), 

ʝʣʝʢʪʨʠʯʥʦ ʟ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ.  

ɼʦʪʠʢ ʯʘʩʪʠʥ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʤ ʢʦʥʪʘʢʪʦʤ; ʜʝʪʘʣʴ, ʷʢʘ ʜʦʪʠʢʘʻʪʴʩʷ ʜʦ ʽʥʰʦʾ 

ʜʝʪʘʣʽ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʥʪʘʢʪʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʣʶ; 

ʫʪʚʦʨʝʥʥʷ ʪʘ ʽʩʥʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʥʪʘʢʪʫ ï ʝʣʝʢʪʨʠʯʥʠʤ 

ʢʦʥʪʘʢʪʫʚʘʥʥʷʤ. 

ɽʣʝʢʪʨʠʯʥʠʡ ʢʦʥʪʘʢʪ ʷʚʣʷʻ ʩʦʙʦʶ ʤʽʩʮʝ ʧʝʨʝʭʦʜʫ ʩʪʨʫʤʫ ʽʟ ʦʜʥʽʻʾ 

ʩʪʨʫʤʦʚʽʜʥʦʾ ʜʝʪʘʣʽ ʚ ʽʥʰʫ. ʂʦʥʩʪʨʫʢʮʽʡʥʦ ʢʦʥʪʘʢʪ ʜʣʷ ʢʦʤʫʪʘʮʽʾ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ʚʠʢʦʥʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʢʦʥʪʘʢʪʥʦʛʦ ʚʫʟʣʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʜʚʦʭ (ʢʽʣʴʢʦʭ) ʢʦʥʪʘʢʪ-ʜʝʪʘʣʝʡ. ʗʢ ʧʨʘʚʠʣʦ ʢʦʥʪʘʢʪʥʠʡ ʚʫʟʦʣ ʮʝ ʧʦʻʜʥʘʥʥʷ 

ʥʝʨʫʭʦʤʦʛʦ ʽ ʨʫʭʦʤʦʛʦ ʢʦʥʪʘʢʪʽʚ, ʭʦʯʘ ʥʝʨʫʭʦʤʠʡ ʢʦʥʪʘʢʪ ʪʘʢʦʞ ʤʦʞʝ 

ʥʝʟʥʘʯʥʦ ʧʝʨʝʤʽʱʘʪʠʩʷ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʨʫʞʥʠʤʠ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ 

ʜʝʬʦʨʤʘʮʽʷʤʠ ʜʝʪʘʣʝʡ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ. 

ɿʘ ʤʦʞʣʠʚʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʮʠʭ ʯʘʩʪʠʥ ʦʜʥʘ ʚʽʜʥʦʩʥʦ ʦʜʥʦʾ ʧʨʠ 

ʟʘʜʘʥʦʤʫ ʜʽʾ ʧʨʠʩʪʨʦʶ ʢʦʥʪʘʢʪʠ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 

ʪʨʠ ʛʨʫʧʠ: ʨʦʟʙʽʨʥʽ, ʢʦʤʫʪʫʶʯʽ ʽ ʢʦʚʟʘʶʯʽ. 

ʈʦʟʙʽʨʥʽ ʢʦʥʪʘʢʪʠ - ʮʝ ʪʽ, ʫ ʷʢʠʭ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʜʝʪʘʣʽ ʥʝ 

ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʦʜʥʘ ʚʽʜʥʦʩʥʦ ʦʜʥʦʾ, ʘ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘʜʽʡʥʦ ʩʢʨʽʧʣʝʥʠʤʠ. 

ʅʘʧʨʠʢʣʘʜ, ʙʦʣʪʦʚʝ ʟ'ʻʜʥʘʥʥʷ ʰʠʥ, ʧʨʠʻʜʥʘʥʥʷ ʧʨʦʚʽʜʥʠʢʽʚ ʜʦ ʟʘʪʠʩʢʘʯʽʚ ʽ 

ʪ.ʜ. 

ʂʦʤʫʪʫʶʯʽ ʢʦʥʪʘʢʪʠ - ʮʝ ʪʽ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʟʘʤʠʢʘʶʪʴ, 

ʨʦʟʤʠʢʘʶʪʴ ʘʙʦ ʧʝʨʝʤʠʢʘʶʪʴ ʢʦʣʦ, ʚ ʷʢʦʤʫ ʪʝʯʝ ʘʙʦ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ ʩʪʨʫʤ. 

ʅʘʧʨʠʢʣʘʜ, ʢʦʥʪʘʢʪʠ ʚʠʤʠʢʘʯʽʚ, ʢʦʥʪʘʢʪʦʨʽʚ, ʨʫʙʠʣʴʥʠʢʽʚ ʽ ʪ.ʧ. 

ʂʦʚʟʥʽ ʢʦʥʪʘʢʪʠ - ʨʽʟʥʦʚʠʜ ʢʦʤʫʪʫʶʯʠʭ ʢʦʥʪʘʢʪʽʚ, ʫ ʷʢʠʭ ʦʜʥʘ ʟ 

ʜʝʪʘʣʝʡ ʧʝʨʝʤʽʱʘʻʪʴʩʷ (ʢʦʚʟʘʻ) ʚʽʜʥʦʩʥʦ ʽʥʰʦʾ, ʘʣʝ ʝʣʝʢʪʨʠʯʥʠʡ ʢʦʥʪʘʢʪ ʧʨʠ 

ʮʴʦʤʫ ʥʝ ʧʦʨʫʰʫʻʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, ʢʦʥʪʘʢʪʠ ʨʝʦʩʪʘʪʽʚ, ʱʽʪʢʦʚʠʡ ʢʦʥʪʘʢʪ 

ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʣʝʢʪʦʨʥʠʭ ʤʘʰʠʥ, ʰʘʨʥʽʨʥʠʡ ʢʦʥʪʘʢʪ. 

ʉʣʽʜ ʨʦʟʨʽʟʥʷʪʠ ʫʤʦʚʥʫ ʽ ʝʬʝʢʪʠʚʥʫ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫʚʘʥʥʷ. ʗʢ ʙʠ 

ʨʝʪʝʣʴʥʦ ʥʝ ʙʫʣʠ ʚʽʜʰʣʽʬʦʚʘʥʽ ʢʦʥʪʘʢʪʥʽ ʧʦʚʝʨʭʥʽ, ʚʦʥʠ ʚʩʝ ʞ ʙʫʜʫʪʴ ʤʘʪʠ 

ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʛʦʨʙʢʠ ʽ ʰʦʨʩʪʢʦʩʪʽ. ʊʦʤʫ ʬʽʟʠʯʥʦ ʜʚʽ ʧʦʚʝʨʭʥʽ ʙʫʜʫʪʴ 

ʢʦʥʪʘʢʪʫʚʘʪʠ ʥʝ ʚʩʽʻʶ ʫʤʦʚʥʦʾ ʧʣʦʱʝʶ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫ-ʜʝʪʘʣʽ 

(ʨʠʩ.2.1, ʚ), ʘ ʣʠʰʝ ʦʢʨʝʤʠʤʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ ʤʘʡʜʘʥʯʠʢʘʤʠ (ʨʠʩ.2.1, ʜ). 

ʂʽʣʴʢʽʩʪʴ ʤʘʡʜʘʥʯʠʢʽʚ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʽ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤ ʢʦʥʪʘʢʪʫʶʯʠʭ ʜʝʪʘʣʝʡ. 

ɿʘ ʬʦʨʤʦʶ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʪʠʧʠ ʢʦʥʪʘʢʪʽʚ: ʪʦʯʢʦʚʠʡ, 

ʣʽʥʽʡʥʠʡ, ʧʦʚʝʨʭʥʝʚʠʡ. 



27 

 

1) ʪʦʯʢʦʚʠʡ - ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʦʜʥʦʤʫ 

ʤʘʡʜʘʥʯʠʢʫ - ʪʦʯʮʽ (ʨʠʩ.2.1, ʘ ʽ ʛ). ʅʘʧʨʠʢʣʘʜ, ʩʬʝʨʘ-ʩʬʝʨʘ, ʩʬʝʨʘ-ʧʣʦʱʠʥʫ, 

ʢʦʥʫʩ-ʧʣʦʱʠʥʫ ʽ ʪ. ʜ. ʊʫʪ ʫʤʦʚʥʘ ʽ ʬʽʟʠʯʥʘ ʢʘʨʪʠʥʠ ʢʦʥʪʘʢʪʫʚʘʥʥʷ 

ʟʙʽʛʘʶʪʴʩʷ; 

2) ʣʽʥʽʡʥʠʡ - ʫʤʦʚʥʝ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʣʽʥʽʾ 

(ʨʠʩ.2.1, ʙ ʽ ʜ). ʅʘʧʨʠʢʣʘʜ, ʮʠʣʽʥʜʨ - ʮʠʣʽʥʜʨ (ʧʦ ʪʚʽʨʥʽʡ), ʮʠʣʽʥʜʨ - ʧʣʦʱʠʥʘ, 

ʚʠʪʦʢ - ʚʠʪʦʢ ʽ ʪ.ʜ. ʌʽʟʠʯʥʘ ʢʘʨʪʠʥʘ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʢʽʣʴʢʦʤʘ ʤʘʡʜʘʥʯʠʢʘʤʠ (ʤʽʥʽʤʫʤ ʜʚʘ), ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ ʣʽʥʽʾ; 

3) ʧʦʚʝʨʭʥʝʚʠʡ - ʫʤʦʚʥʝ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩ ̫ʧʦ ʧʦʚʝʨʭʥʽ 

(ʨʠʩ.2.1, ʚ), ʬʽʟʠʯʥʝ - ʥʘ ʨʷʜʽ ʤʘʡʜʘʥʯʠʢʽʚ (ʤʽʥʽʤʫʤ ʪʨʠ), ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʮʽʡ 

ʧʦʚʝʨʭʥʽ. 

 

 
 

ʈʠʩʫʥʦʢ 2.1 - ʊʠʧʠ ʢʦʥʪʘʢʪʽʚ, ʫʤʦʚʠ ʽ ʬʽʟʠʯʥʘ ʢʘʨʪʠʥʠ ʢʦʥʪʘʢʪʫʚʘʥʥʷ 

 

ʈʦʟʤʽʨʠ ʤʘʡʜʘʥʯʠʢʽʚ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʧʨʦʧʦʨʮʽʡʥʽ ʟʫʩʠʣʣʶ, ʷʢʝ ʩʪʠʩʢʘʻ 

ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ, ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʧʦʨʫ ʟʤʠʥʘʥʥʶ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʚʦʥʠ 

ʚʠʛʦʪʦʚʣʝʥʽ. ʗʢʱʦ ʜʚʽ ʜʝʪʘʣʽ ʢʦʥʪʘʢʪʫʶʪʴ ʥʘ ʦʜʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ, ʪʦ ʡʦʛʦ 

ʨʦʟʤʽʨ ʚ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ  

▲ ╟♯ϳ      (2.1) 

ʜʝ ʈ - ʟʫʩʠʣʣʷ, ʱʦ ʩʪʠʩʢʘʻ ʜʝʪʘʣʽ;  

     ŭ - ʪʠʤʯʘʩʦʚʠʡ ʦʧʽʨ ʤʘʪʝʨʽʘʣʫ ʟʤʠʥʘʥʥʶ.  

ʗʢʱʦ ʜʝʪʘʣʽ ʢʦʥʪʘʢʪʫʶʪʴ ʥʘ m ʤʘʡʜʘʥʯʠʢʘʭ, ʪʦ ʨʦʟʤʽʨ ʢʦʞʥʦʛʦ 

ʚʠʟʥʘʯʠʪʴʩʷ ʪʠʤ ʞʝ ʨʽʚʥʷʥʥʷʤ, ʘ ʾʭ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ ʩʫʤʽ 

ʧʣʦʱ ʦʢʨʝʤʠʭ ʤʘʡʜʘʥʯʠʢʽʚ. ʋ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʟʫʩʠʣʣʷ ʩʪʠʩʥʝʥʥʷ ʜʣʷ 

ʢʦʞʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʨʽʚʥʠʤ 

╟ ╟□ϳ      (2.2) 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ (2.1) ʟ ʜʦʩʪʘʪʥʽʤ ʥʘʙʣʠʞʝʥʥʷʤ ʩʧʨʘʚʝʜʣʠʚʦ ʜʦ ʜʝʷʢʦʛʦ 

ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʣʷ ʈ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʟʫʩʠʣʣʷ ʩʪʠʩʥʝʥʥʷ ʟʨʦʩʪʘʥʥʷ ʨʦʟʤʽʨʽʚ 

ʤʘʡʜʘʥʯʠʢʽʚ ʜʦʪʠʢʘʥʥʷ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʧʦʯʠʥʘʻʪʴʩʷ ʫʩʘʜʞʫʚʘʥʥʷ ʚʩʽʻʾ 
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ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʟʫʩʠʣʣʷ ʥʘʪʠʩʢʘʥʥʷ 

ʢʦʥʪʘʢʪʽʚ ʚʠʱʝ ʧʝʚʥʦʾ ʤʝʞʽ ʻ ʥʝʜʦʮʽʣʴʥʠʤ. 

ʊʠʧ ʢʦʥʪʘʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʟʥʘʯʝʥʥʷʤʠ ʩʪʨʫʤʫ ʽ 

ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʪʠʩʥʝʥʥʷ, ʢʦʥʩʪʨʫʢʮʽʻʶ ʢʦʥʪʘʢʪʥʦʛʦ ʚʫʟʣʘ ʽ ʚʩʴʦʛʦ 

ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʟʘʚʞʜʠ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ 

ʙʘʛʘʪʦʪʦʯʢʦʚʝ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʥʘʜʽʡʥʠʡ ʢʦʥʪʘʢʪ. 

 

2.2 ʇʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʢʦʥʪʘʢʪʫ 

 

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʦʧʽʨ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʥʪʘʢʪʫ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʥʝʚʝʣʠʢʦʛʦ ʚʣʘʩʥʦʛʦ ʦʧʦʨʫ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʝʡ ʽ ʧʝʨʝʭʽʜʥʦʛʦ 

ʦʧʦʨʫ. 

ʇʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʦʧʦʨʫ, ʱʦ ʚʠʥʠʢʘʻ 

ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫʚʘʥʥʷ, ʽ ʦʧʦʨʫ ʦʢʠʩʥʠʭ, ʤʘʩʣʷʥʠʭ, 

ʩʫʣʴʬʽʜʥʠʭ, ʛʘʟʦʚʠʭ ʧʣʽʚʦʢ ʪʘ ʧʠʣʫ, ʷʢʽ ʧʦʢʨʠʚʘʶʪʴ ʧʦʚʝʨʭʥʶ ʢʦʥʪʘʢʪʽʚ ʽ 

ʤʘʶʪʴ ʥʠʟʴʢʫ ʝʣʝʢʪʨʠʯʥʫ ʧʨʦʚʽʜʥʽʩʪʴ. 

ʇʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʤʘʪʝʨʽʘʣʫ 

ʢʦʥʪʘʢʪʽʚ, ʪʘʢ ʽ ʚʽʜ ʰʦʨʩʪʢʦʩʪʽ ʢʦʥʪʘʢʪʫʶʯʠʭ ʧʦʚʝʨʭʦʥʴ. ɼʦʪʠʢʘʥʥʷ 

ʢʦʥʪʘʢʪʽʚ ʧʨʦʭʦʜʠʪʴ ʥʝ ʧʦ ʚʩʽʡ ʧʣʦʱʽ, ʘ ʣʠʰʝ ʧʦ ʚʝʨʰʠʥʘʭ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʝʡ. 

ɯʟ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʪʠʩʢʘʥʥʷ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʽ ʟʤʠʥʘʶʪʴʩʷ ʽ ʧʣʦʱʘ 

ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʆʢʨʽʤ ʮʴʦʛʦ, ʚʦʜʥʦʯʘʩ ʧʨʦʭʦʜʠʪʴ ʨʫʡʥʫʚʘʥʥʷ 

ʧʣʽʚʢʠ ʦʢʠʩʣʫ, ʱʦ ʧʦʢʨʠʚʘʻ ʧʦʚʝʨʭʥʶ ʢʦʥʪʘʢʪʫ. 

ɺ ʤiʩʮi ʧʝʨʝʭʦʜʫ ʩʪʨʫʤʫ ʟ ʦʜʥiʻʾ ʜʝʪʘʣi ʚ iʥʰʫ ʤʘʻ ʤiʩʮʝ ʚiʜʥʦʩʥʦ 

ʚʝʣʠʢʠʡ ʦʧiʨ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʩʷ ʧʝʨʝʭiʜʥʠʤ ʦʧʦʨʦʤ ʢʦʥʪʘʢʪiʚ. 

ʇʝʨʝʭiʜʥʠʡ ʦʧiʨ ʢʦʥʪʘʢʪiʚ Ὑ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʧʦʨʦʤ ʟʚʫʞʝʥʠʭ ʜiʣʷʥʦʢ, 

ʧʦ ʷʢʠʭ ʧʨʦʭʦʜʠʪʴ ʩʪʨʫʤ ʜʦ ʤʘʡʜʘʥʯʠʢʘ ʢʦʥʪʘʢʪʫʚʘʥʥʷ, i ʥʘʙʣʠʞʝʥʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

╡▪ Ⱡ╟▪ϳ ,                                           (2.3) 

ʜʝ: e - ʩʪʘʣʘ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚiʜ ʤʘʪʝʨiʘʣʫ, ʬʦʨʤʠ ʽ ʩʪʘʥʫ ʢʦʥʪʘʢʪiʚ  

(‐ πȟππρ; ‐ πȟπππυ; ‐ πȟππρφ),  

        ʈ ï ʟʫʩʠʣʣʷ ʥʘʪʠʩʢʘʥʥʷ  ʥʘ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʴ,  

        n - ʧʦʢʘʟʥʠʢ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢiʣʴʢiʩʪʴ ʪʦʯʦʢ ʢʦʥʪʘʢʪʫʚʘʥʥʷ  

(n=0.5 - ʜʣʷ ʦʜʥʦʪʦʯʢʦʚʦʛʦ ʢʦʥʪʘʢʪʫ; n=0.7...0.8 - ʜʣʷ ʣiʥiʡʥʦʛʦ ʢʦʥʪʘʢʪʫ; n=1 

- ʜʣʷ ʧʣʦʱʠʥʥʦʛʦ ʢʦʥʪʘʢʪʫ). 

ɿʘʣʝʞʥʽʩʪʴ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. ɯʟ ʧʨʦʪʽʢʘʥʥʷʤ 

ʩʪʨʫʤʫ ʯʝʨʝʟ ʢʦʥʪʘʢʪʠ ʥʘ ʥʠʭ ʚʠʜʽʣʷʻʪʴʩʷ ʪʝʧʣʦʚʘ ʝʥʝʨʛʽʷ (ὍϽὙ̐ ̆)̑, ʱʦ 

ʚʠʢʣʠʢʘʻ ʾʭ ʥʘʛʨʽʚʘʥʥʷ, ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʟʨʦʩʪʘʻ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ: 
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╡▓ ╡▓ ♪ Ⱳ,                                    (2.4) 

ʜʝ ♪ - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ. 

 

Ị
Ịp ʈʝʢʨʠʩʪʘʣ̔ʟʘʮ̫̔  ʜʣ̫ 

ʉʠ Ịʨ = 200 Üʉ

I II
III

IV
Rʧʝʨ

 
 

ʈʠʩʫʥʦʢ 2.2 - ɿʘʣʝʞʥʽʩʪʴ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ: 

I - ʥʘʨʦʩʪʘʥʥʷ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ Ὑ̐ ̆ ̑ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠ ʷʢʽʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ 

II - ʟʤʝʥʰʝʥʥʷ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ Ὑ̐ ̆ ̑ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ † 

ʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ (ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʤ'ʷʢʰʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʽ ʾʭ ʟʤʠʥʘʥʥʷ); 

III - ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ Ὑ̐ ̆ ̑

ʟʨʦʩʪʘʻ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ Ūʧʣ; 

IV - ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʣʘʚʣʝʥʥʷ ʢʦʥʪʘʢʪʠ ʟʚʘʨʶʶʪʴʩʷ ʽ 

ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ Ὑ̐ ̆ ̑ʧʨʘʢʪʠʯʥʦ ʧʘʜʘʻ ʜʦ 0 (Ūʧʣ ʜʣʷ ʤʽʜʽ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ 

+1100Áʉ). 

ɼʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʨʦʙʦʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʥʪʘʢʪʽʚ ʥʝ ʧʦʚʠʥʥʽ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 100-120Áʉ. ɿʘ ʪʘʢʠʭ ʦʙʩʪʘʚʠʥ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʤʽʥʘʣʴʥʦʛʦ 

ʩʪʨʫʤʫ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʤʘʻ ʙʫʪʠ ʟʤʝʥʰʝʥʠʡ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʧʽʜʚʠʱʝʥʥʷ ʟʫʩʠʣʣʷ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʪʠʩʢʘʥʥʷ. ʆʢʨʽʤ ʮʴʦʛʦ, 

ʥʝʦʙʭʽʜʥʦ ʟʙʽʣʴʰʠʪʠ ʧʦʚʝʨʭʥʶ ʦʭʦʣʦʜʞʝʥʥʷ, ʽ ʚʽʜʧʦʚʽʜʥʦ ʨʦʟʤʽʨʠ 

ʢʦʥʪʘʢʪʥʦʛʦ ʚʫʟʣʘ. ɿʘ ʙʽʣʴʰ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ 

ʧʨʦʭʦʜʠʪʴ ʨʦʟʤôʷʢʰʝʥʥʷ ʽ ʟʤʠʥʘʥʥʷ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʝʡ, ʧʣʦʱʘ ʢʦʥʪʘʢʪʫʚʘʥʥʷ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʧʘʜʘʻ. ɿʨʝʰʪʦʶ ʜʫʞʝ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʚʘʨʶʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʪʘ ʟʥʠʞʫʻ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʜʦ ʥʫʣʷ. 

ɿʘʣʝʞʥʽʩʪʴ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ ʚʽʜ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʪʠʩʢʫ. ʎʷ 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷʥʥʷ (2.3) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.2.3. ʂʨʠʚʘ 1 

ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʮʝʩʫ ʟʨʦʩʪʘʥʥʷ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʪʠʩʥʝʥʥʷ, ʢʨʠʚʘ 2 - ʟʥʠʞʝʥʥʷ 

ʥʘʪʠʩʥʝʥʥʷ. ʈʽʟʥʠʡ ʭʽʜ ʢʨʠʚʠʭ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʟʘʣʠʰʢʦʚʠʭ 
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ʜʝʬʦʨʤʘʮʽʡ ʦʢʨʝʤʠʭ ʛʦʨʙʢʽʚ, ʥʘ ʷʢʠʭ ʚʽʜʙʫʚʘʣʦʩʷ ʜʦʪʠʢʘʥʥʷ ʢʦʥʪʘʢʪ - 

ʜʝʪʘʣʝʡ. 

 

RK

PK  
 

ʈʠʩʫʥʦʢ 2.3 - ɿʘʣʝʞʥʽʩʪʴ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ Ὑ̐ ̆ ̑ ʚʽʜ ʟʫʩʠʣʣʷ 

ʥʘʪʠʩʥʝʥʥʷ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʝʡ ὖ. 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʞ ʥʘʪʠʩʥʝʥʥʽ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ 

ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʢʦʥʪʘʢʪʫ ʧʨʠ ʢʦʞʥʦʤʫ ʟʘʤʠʢʘʥʥʽ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ ʽ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʚ ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʤʝʞʘʭ: ʫ ʚʝʣʠʢʠʭ ʧʨʠ ʤʘʣʠʭ ʥʘʪʠʩʥʝʥʥʭ̫ ʽ ʚ 

ʤʝʥʰʠʭ ʧʨʠ ʚʝʣʠʢʠʭ ʥʘʪʠʩʥʝʥʥʷʭ (ʙʽʣʴʰʝ 100 ʅ). ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ 

ʢʽʣʴʢʽʩʪʴ ʽ ʨʦʟʤʽʨ ʤʘʡʜʘʥʯʠʢʽʚ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʧʨʠ ʢʦʞʥʦʤʫ ʟʘʤʠʢʘʥʥʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ. ɿʥʘʯʝʥʥʷ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʪʠʩʥʝʥʥʷ 

ʧʨʘʢʪʠʯʥʦ ʚʠʨʘʞʘʻʪʴʩʷ ʥʝ ʷʢʦʶʩʴ ʢʨʠʚʦʶ, ʘ ʦʙʣʘʩʪʶ, ʦʙʤʝʞʝʥʦʶ ʜʚʦʤʘ 

ʢʨʠʚʠʤʠ. 

ɺʝʣʠʯʠʥʘ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʪʠʩʥʝʥʥʷ ὖ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

╟▓
╚╜

Ȣ ╟▓
□                                              (2.5) 

 

ʜʝ m - ʧʦʢʘʟʥʠʢ ʩʪʝʧʝʥʽ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʢʦʥʪʘʢʪʽʚ: m = 0,5é0,8 - ʜʣʷ 

ʪʦʯʢʦʚʠʭ ʢʦʥʪʘʢʪʽʚ; 0,8 - ʜʣʷ ʣʽʥʽʡʥʠʭ ʢʦʥʪʘʢʪʽʚ; 1 - ʜʣʷ ʧʦʚʝʨʭʥʝʚʠʭ 

ʢʦʥʪʘʢʪʽʚ; ╚╜ - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʽ 

ʢʦʥʪʘʢʪʠ. 

ɿʘʣʝʞʥʽʩʪʴ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ ʚʽʜ ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʽʚ. 

ʐʣʽʬʫʚʘʥʥʷ ʢʦʥʪʘʢʪʥʦʾ ʧʦʚʝʨʭʥʽ ʟʙʽʣʴʰʫʻ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ Ὑ̐ ̆.̑ ʂʦʥʪʘʢʪʠ 

ʩʠʣʴʥʦʩʪʨʫʤʦʚʠʭ ʘʧʘʨʘʪʽʚ ʧʦʚʠʥʥʽ ʟʘʯʠʱʘʪʠʩ ̫ ʪʽʣʴʢʠ ʛʨʫʙʦʟʝʨʥʠʩʪʠʤʠ 

ʥʘʧʠʣʢʘʤʠ, ʘʣʝ ʥʝ ʥʘʞʜʘʯʥʠʤ ʧʘʧʝʨʦʤ. ʇʨʠ ʰʣʽʬʫʚʘʥʥʽ ʛʦʨʙʢʠ ʥʘ ʧʦʚʝʨʭʥʽ 

ʩʪʘʶʪʴ ʙʽʣʴʰ ʧʦʣʦʛʠʤʠ ʽ ʟʤʠʥʘʥʥʷ ʾʭ ʟʘʪʨʫʜʥʶʻʪʴʩʷ. 

ɿʘʣʝʞʥʽʩʪʴ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʢʦʥʪʘʢʪʽʚ. ʇʝʨʝʭʽʜʥʠʡ 

ʦʧʽʨ ʥʘʜʟʚʠʯʘʡʥʦ ʯʫʪʣʠʚʠʡ ʜʦ ʦʢʠʩʣʝʥʥʷ ʧʦʚʝʨʭʥʽ ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʦʢʩʠʜʠ 

ʙʘʛʘʪʴʦʭ ʤʝʪʘʣʽʚ (ʟʦʢʨʝʤʘ, ʤʽʜʽ) ʻ ʧʦʛʘʥʠʤʠ ʧʨʦʚʽʜʥʠʢʘʤʠ. ʋ ʤʽʜʥʠʭ 
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ʚʽʜʢʨʠʪʠʭ ʢʦʥʪʘʢʪʽʚ ʚʥʘʩʣʽʜʦʢ ʾʭ ʦʢʠʩʣʝʥʥʷ ʟ ʯʘʩʦʤ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʤʦʞʝ 

ʟʨʦʩʪʠ ʚ ʪʠʩʷʯʽ ʨʘʟʽʚ ʫ ʚʠʤʢʥʝʥʦʤʫ ʩʪʘʥʽ ʽ ʚ ʩʦʪʥʽ ʨʘʟʽʚ ʚ ʫʚʽʤʢʥʝʥʦʤʫ.  

ʋ ʧʨʦʮʝʩʽ ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʧʽʜ ʩʪʨʫʤʦʤ ʥʘ ʧʦʚʝʨʭʥʽ ʟʘʤʢʥʝʥʠʭ 

ʢʦʥʪʘʢʪʽʚ ʪʘʢʦʞ ʚʠʥʠʢʘʶʪʴ ʦʢʠʩʥʽ ʧʣʽʚʢʠ, ʷʢʽ ʧʦʛʘʥʦ ʧʨʦʚʦʜʷʪʴ ʩʪʨʫʤ. ɺʦʥʠ 

ʧʨʦʥʠʢʘʶʪʴ ʜʦ ʤʘʡʜʘʥʯʠʢʽʚ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʽ, ʟʙʽʣʴʰʫʶʯʠ ʪʠʤ ʩʘʤʠʤ 

ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ, ʤʦʞʫʪʴ ʚʠʚʝʩʪʠ ʢʦʥʪʘʢʪʠ ʟ ʣʘʜʫ. ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʨʠʩʢʦʨʶʻ ʨʽʩʪ ʧʦʚʝʨʭʥʝʚʠʭ ʧʣʽʚʦʢ ʽ ʩʢʦʨʦʯʫʻ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʚʪʨʘʪʠ ʨʦʙʦʪʦ ʟʜʘʪʥʦʩʪʽ ʢʦʥʪʘʢʪʽʚ. ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʪʠʩʢʘʥʥʷ, 

ʥʘʚʧʘʢʠ, ʫʩʢʣʘʜʥʶʻ ʧʨʦʥʠʢʥʝʥʥʷ ʦʢʠʩʥʠʭ ʧʣʽʚʦʢ ʜʦ ʤʘʡʜʘʥʯʠʢʽʚ 

ʢʦʥʪʘʢʪʫʚʘʥʥʷ, ʧʽʜʚʠʱʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʢʦʥʪʘʢʪʽʚ. 

ʆʢʩʠʜʠ ʩʨʽʙʣʘ ʤʘʶʪʴ ʝʣʝʢʪʨʠʯʥʫ ʧʨʦʚʽʜʥʽʩʪʴ, ʙʣʠʟʴʢʫ ʜʦ ʧʨʦʚʽʜʥʦʩʪʽ 

ʯʠʩʪʦʛʦ ʩʨʽʙʣʘ. ʇʨʠ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʢʩʠʜʠ ʩʨʽʙʣʘ ʨʫʡʥʫʶʪʴʩʷ. 

ʊʦʤʫ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʢʦʥʪʘʢʪʽʚ ʟʽ ʩʨʽʙʣʘ, ʘ ʪʘʢʦʞ ʟ ʩʨʽʙʣʦʚʤʽʩʪʢʠʭ 

ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʟ 

ʧʣʠʥʦʤ ʯʘʩʫ. ɺʽʥ ʥʘʚʽʪʴ ʤʦʞʝ ʟʥʠʟʠʪʠʩʷ ʚʥʘʩʣʽʜʦʢ ʧʦʚʽʣʴʥʦʾ ʧʣʘʩʪʠʯʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʥʘ ʤʘʡʜʘʥʯʠʢʘʭ ʢʦʥʪʘʢʪʫʚʘʥʥʷ. ʉʘʤʝ ʪʦʤʫ ʜʣʷ ʤʽʜʥʠʭ 

ʢʦʥʪʘʢʪʽʚ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʭʦʜʠ ʙʦʨʦʪʴʙʠ ʟ ʦʢʠʩʣʝʥʥʷʤ ʾʭ ʨʦʙʦʯʠʭ 

ʧʦʚʝʨʭʦʥʴ. 

ʋ ʨʦʟʙʽʨʥʠʭ ʟ'ʻʜʥʘʥʥʷʭ ʚʠʢʦʥʫʶʪʴ ʘʥʪʠʢʦʨʦʟʽʡʥʽ ʧʦʢʨʠʪʪʷ ʨʦʙʦʯʠʭ 

ʧʦʚʝʨʭʦʥʴ - ʩʨʽʙʣʷʪʴ, ʣʫʜʷʪʴ, ʢʘʜʤʫʶʪʴ, ʽʥʦʜʽ ʥʽʢʝʣʶʶʪʴ ʽ ʮʠʥʢʫʶʪʴ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʧʦʢʨʠʪʪʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʥʝʡʪʨʘʣʴʥʠʤ ʤʘʩʪʠʣʦʤ 

(ʥʘʧʨʠʢʣʘʜ, ʚʘʟʝʣʽʥʦʤ) ʧʽʩʣʷ ʟʘʯʠʱʘʥʥʷ ʾʭ ʥʘʧʠʣʢʦʤ. ʇʽʩʣʷ ʩʢʣʘʜʘʥʥʷ 

ʢʦʥʪʘʢʪʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʰʚʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʢʣʘʜʝʥʽ (ʛʝʨʤʝʪʠʟʦʚʘʥʽ) 

ʘʩʬʘʣʴʪʦʚʠʤ ʘʙʦ ʝʤʘʣʝʚʠʤ ʣʘʢʦʤ. 

ʂʦʤʫʪʫʶʯʽ ʢʦʥʪʘʢʪʠ, ʷʢʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʨʘʮʶʶʪʴ ʧʽʜ ʩʪʨʫʤʦʤ, ʱʦ ʥʝ 

ʚʠʤʠʢʘʻʪʴʩʷ, ʚʠʢʦʥʫʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʟʽ ʩʨʽʙʣʘ ʘʙʦ ʤʝʪʘʣʦʢʝʨʘʤʽʢʠ ʥʘ 

ʦʩʥʦʚʽ ʩʨʽʙʣʘ. ɼʣʷ ʤʽʜʥʠʭ ʢʦʥʪʘʢʪʽʚ ʟʥʠʞʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʧʫʩʪʠʤʠʤ ʜʣʷ 8-ʛʦʜʠʥʥʦʛʦ ʨʝʞʠʤʫ. ʊʠʤ 

ʩʘʤʠʤ ʟʤʝʥʰʫʶʪʴʩʷ ʥʘʛʨʽʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʾʭ ʦʢʠʩʣʝʥʥʷ. 

ʗʢʱʦ ʮʝ ʜʦʧʫʩʪʠʤʦ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʘʧʘʨʘʪʠ ʟ 

ʤʽʜʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ ʧʝʨʽʦʜʠʯʥʦ, ʧʽʩʣʷ 8 - 12 ʛʦʜʠʥ ʨʦʙʦʪʠ, ʚʠʤʠʢʘʪʠ 2 - 3 

ʨʘʟʠ ʧʽʜ ʩʪʨʫʤʦʤ ʽ ʟʥʦʚʫ ʚʤʠʢʘʪʠ. ɽʣʝʢʪʨʠʯʥʘ ʜʫʛʘ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ 

ʚʠʤʢʥʝʥʥʽ ʢʦʥʪʘʢʪʽʚ, ʩʧʘʣʶʻ ʦʢʩʠʜʠ, ʽ ʾʭ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʟʥʠʞʫʻʪʴʩʷ. ʋ 

ʙʘʛʘʪʴʦʭ ʘʧʘʨʘʪʘʭ (ʢʦʥʪʘʢʪʦʨʠ, ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ) ʢʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ 

ʧʝʨʝʜʙʘʯʘʻ ʧʨʠ ʟʘʤʠʢʘʥʥʽ ʜʝʷʢʝ ʧʨʦʢʦʚʟʫʚʘʥʥʷ ʦʜʥʦʛʦ ʢʦʥʪʘʢʪʫ ʧʦ ʽʥʰʦʤʫ. 

ʅʦʚʦʫʪʚʦʨʝʥʘ ʦʢʠʩʥʘ ʧʣʽʚʢʘ ʧʨʠ ʮʴʦʤʫ ʩʪʠʨʘʻʪʴʩʷ. 

ʄʘʪʝʨʽʘʣʠ ʙʽʣʴʰʦʾ ʪʚʝʨʜʦʩʪʽ ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʽ 

ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰʦʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʪʠʩʢʘʥʥʷ. ʏʠʤ ʚʠʱʘ ʝʣʝʢʪʨʠʯʥʘ 

ʧʨʦʚʽʜʥʽʩʪʴ ʽ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʪʠʤ ʥʠʞʯʠʡ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ. 
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2.3 ʄʘʪʝʨʽʘʣʠ ʢʦʥʪʘʢʪʽʚ  

 

ɼʦ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ 

ʚʠʩʫʚʘʶʪʴʩʷ ʪʘʢʽ ʚʠʤʦʛʠ: 

- ʚʠʩʦʢʘ ʝʣʝʢʪʨʠʯʥʘ ʧʨʦʚʽʜʥʽʩʪʴ; 

- ʚʠʩʦʢʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ; 

- ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʢʦʨʦʟʽʾ ʚ ʧʦʚʽʪʨʽ ʪʚ ʽʥʰʠʭ ʛʘʟʘʭ; 

- ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʫʪʚʦʨʝʥʥʷ ʧʣʽʚʦʢ ʟ ʚʠʩʦʢʠʤ ʧʠʪʦʤʠʤ ʦʧʦʨʦʤ; 

- ʤʘʣʘ ʪʚʝʨʜʽʩʪʴ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʟʫʩʠʣʣ ̫ʥʘʪʠʩʥʝʥʥʷ (ʚ 

ʪʦʡ ʞʝ ʯʘʩ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʤʝʭʘʥʽʯʥʦʛʦ ʟʥʦʰʝʥʥʷ ʧʨʠ ʯʘʩʪʠʭ ʫʚʽʤʢʥʝʥʥʷʭ ʽ 

ʚʠʤʢʥʝʥʥʷʭ ʜʦʙʨʝ ʤʘʪʠ ʚʠʩʦʢʫ ʪʚʝʨʜʽʩʪʴ); 

- ʤʘʣʘ ʝʨʦʟʽʷ; 

- ʚʠʩʦʢʘ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ);  

- ʚʝʣʠʢʽ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʫʪʚʦʨʝʥʥʽ 

ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ; 

- ʧʨʦʩʪʦʪʘ ʦʙʨʦʙʢʠ; 

- ʥʝʚʝʣʠʢʘ ʚʘʨʪʽʩʪʴ. 

ʗʢ ʤʘʪʝʨʽʘʣʠ ʢʦʥʪʘʢʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ:  

- ʯʠʩʪʽ ʤʝʪʘʣʠ (ʤʽʜʴ, ʘʣʶʤʽʥʽʡ, ʩʨʽʙʣʦ, ʚʦʣʴʬʨʘʤ ʪʘ ʽʥ.);  

- ʩʧʣʘʚʠ (ʣʘʪʫʥʴ, ʙʨʦʥʟʘ ʪʘ ʽʥ.); 

- ʥʝʤʝʪʘʣʠ (ʚʫʛʣʝʮʴ); 

- ʢʦʤʧʦʟʠʮʽʾ ʚʟʘʻʤʥʦ ʥʝ ʩʧʣʘʚʣʶʚʘʥʠʭ ʤʝʪʘʣʽʚ (ʚʦʣʴʬʨʘʤ-ʩʨʽʙʣʦ, 

ʚʦʣʴʬʨʘʤ-ʤʽʜʴ);  

- ʢʦʤʧʦʟʠʮʽʾ ʤʝʪʘʣʽʚ ʟ ʦʢʩʠʜʘʤʠ ʤʝʪʘʣʽʚ (ʩʨʽʙʣʦ-ʦʢʩʠʜ ʢʘʜʤʽʶ
1
, 

ʩʨʽʙʣʦ-ʦʢʩʠʜ ʤʽʜʽ, ʤʽʜʴ-ʦʢʩʠʜ ʤʽʜʽ);  

- ʢʦʤʧʦʟʠʮʽʾ ʤʝʪʘʣʽʚ ʟ ʢʘʨʙʽʜʘʤʠ (ʚʦʣʴʬʨʘʤ-ʢʘʨʙʽʜ ʚʦʣʴʬʨʘʤʫ); 

- ʢʦʤʧʦʟʠʮʽʾ ʤʝʪʘʣʽʚ ʟ ʚʫʛʣʝʮʝʤ (ʩʨʽʙʣʦ-ʛʨʘʬʽʪ, ʤʽʜʴ-ʛʨʘʬʽʪ); 

- ʯʠʩʣʝʥʥʽ ʧʦʪʨʽʡʥʽ ʢʦʤʧʦʟʠʮʽʾ.  

ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ ʾʭ 

ʨʦʙʦʪʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʚʣʘʩʪʠʚʦʩʪʽ ʜʝʷʢʠʭ ʢʦʥʪʘʢʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʄʽʜ.ɹ ʇʦʟʠʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʥʪʘʢʪʽʚ ʟ ʤʽʜʽ: ʚʠʩʦʢʽ ʝʣʝʢʪʨʠʯʥʘ 

ʧʨʦʚʽʜʥʽʩʪʴ ʽ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʜʦʩʪʘʪʥʷ ʪʚʝʨʜʽʩʪʴ, ʧʨʦʩʪʦʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʛʦʪʦʚʣʝʥʥʷ, ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʥʠʟʴʢʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʧʦʚʽʪʨʽ ʢʦʥʪʘʢʪʠ ʟ ʤʽʜʽ 
                                                 
1
 ʆʢʩʠʜ ʢʘʜʤʽʶ CdO - ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 1-ʛʦ ʢʣʘʩʫ ʪʦʢʩʠʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ. ʗʢ ʽ ʨʝʰʪʘ ʩʧʦʣʫʢ 

ʢʘʜʤʽʶ, ʦʢʩʠʜ ʧʨʦʷʚʣʷʻ ʩʠʣʴʥʦʪʦʢʩʠʯʥʫ ʜʽʶ. ʇʦʪʨʘʧʣʷʶʯʠ ʜʦ ʦʨʛʘʥʽʟʤʫ ʰʣʷʭʦʤ ʽʥʛʘʣʷʮʽʾ, ʚʽʥ 

ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʥʘʙʨʷʢ ʣʝʛʝʥʽʚ, ʫʪʨʫʜʥʝʥʝ ʜʠʭʘʥʥʷ, ʢʘʰʝʣʴ, ʩʪʠʩʥʝʥʥʷ ʫ ʛʨʫʜʷʭ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ, 

ʤ'ʷʟʦʚʽ ʙʦʣʽ, ʥʫʜʦʪʫ, ʜʽʘʨʝʶ. ɺʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʦʪʝʥʮʽʡʥʠʭ ʢʘʥʮʝʨʦʛʝʥʽʚ-ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʻ 

ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ (ʨʘʢʫ). 

https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D0%B3%D0%B0%D0%BB%D1%8F%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D1%86%D0%B5%D1%80%D0%BE%D0%B3%D0%B5%D0%BD
https://uk.wikipedia.org/wiki/%D0%A5%D1%96%D0%BC%D1%96%D1%87%D0%BD%D0%B0_%D1%80%D0%B5%D1%87%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%97%D0%BB%D0%BE%D1%8F%D0%BA%D1%96%D1%81%D0%BD%D1%96_%D0%BD%D0%BE%D0%B2%D0%BE%D1%83%D1%82%D0%B2%D0%BE%D1%80%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%A0%D0%B0%D0%BA
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ʧʦʢʨʠʚʘʶʪʴʩʷ ʰʘʨʦʤ ʤʽʮʥʠʭ ʦʢʠʩʣʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʦʧʽʨ, ʱʦ ʚʠʤʘʛʘʻ 

ʜʦʩʠʪʴ ʚʝʣʠʢʠʭ ʟʫʩʠʣʴ ʥʘʪʠʩʥʝʥʥʷ. ɼʣʷ ʟʘʭʠʩʪʫ ʤʽʜʽ ʚʽʜ ʦʢʠʩʣʝʥʥʷ ʧʦʚʝʨʭʥʶ 

ʢʦʥʪʘʢʪʽʚ ʧʦʢʨʠʚʘʶʪʴ ʝʣʝʢʪʨʦʣʽʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ ʰʘʨʦʤ ʩʨʽʙʣʘ ʪʦʚʱʠʥʦʶ 

20...30 ʤʢʤ. ʄʽʜʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʣʦʩʢʠʭ ʽ ʢʨʫʛʣʠʭ ʰʠʥ, 

ʢʦʥʪʘʢʪʽʚ ʘʧʘʨʘʪʽʚ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ, ʢʦʥʪʘʢʪʦʨʽʚ, ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ ʪʘ 

ʽʥ. ɺʥʘʩʣʽʜʦʢ ʥʠʟʴʢʦʾ ʪʝʨʤʦʩʪʽʡʢʦʩʪʽ ʤʽʜʽ ʥʝʙʘʞʘʥʦ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʘʧʘʨʘʪʘʭ, ʱʦ ʚʠʤʠʢʘʶʪʴ ʢʦʣʦ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʦʪʫʞʥʦʾ ʜʫʛʠ ʽ ʤʘʶʪʴ ʚʝʣʠʢʝ 

ʯʠʩʣʦ ʫʚʽʤʢʥʝʥʴ ʥʘ ʛʦʜʠʥʫ. 

ʉʨʽʙʣʦ. ʇʦʟʠʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʥʪʘʢʪʽʚ ʟʽ ʩʨʽʙʣʘ: ʚʠʩʦʢʽ ʝʣʝʢʪʨʦ- ʽ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʤʘʣʘ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ ʧʣʽʚʢʠ ʦʢʩʠʜʫ ʩʨʽʙʣʘ, ʟʘʚʜʷʢʠ 

ʯʦʤʫ ʧʣʽʚʢʘ ʰʚʠʜʢʦ ʨʫʡʥʫʻʪʴʩʷ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʢʦʥʪʘʢʪʥʦʾ ʪʦʯʢʠ. ʂʦʥʪʘʢʪʠ ʽʟ 

ʩʨʽʙʣʘ ʩʪʽʡʢʽ, ʟʘʚʜʷʢʠ ʤʘʣʽʡ ʤʝʭʘʥʽʯʥʽʡ ʤʽʮʥʦʩʪʽ ʜʣʷ ʥʴʦʛʦ ʜʦʩʪʘʪʥʽ ʤʘʣʽ 

ʥʘʪʠʩʥʝʥʥʷ. ʉʪʽʡʢʽʩʪʴ, ʤʘʣʠʡ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʢʦʥʪʘʢʪʽʚ ʟʽ ʩʨʽʙʣʘ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʤʘʣʘ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ ʽ ʥʝʜʦʩʪʘʪʥʷ ʪʚʝʨʜʽʩʪʴ 

ʩʨʽʙʣʘ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʨʽʙʥʠʭ ʢʦʥʪʘʢʪʽʚ ʚ ʘʧʘʨʘʪʘʭ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʧʦʪʫʞʥʦʾ ʜʫʛʠ, ʘ ʪʘʢʦʞ ʧʨʘʮʶʶʯʠʭ ʧʨʠ ʯʘʩʪʠʭ ʫʚʽʤʢʥʝʥʥʷʭ ʽ 

ʚʠʤʢʥʝʥʥʷʭ. ʉʨʽʙʣʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʨʝʣʝ ʽ ʢʦʥʪʘʢʪʦʨʘʭ ʧʨʠ ʩʪʨʫʤʘʭ ʜʦ 20 ɸ. 

ɺ ʘʧʘʨʘʪʘʭ ʥʘ ʚʝʣʠʢʽ ʩʪʨʫʤʠ (ʘʞ ʜʦ 10 ʢɸ) ʟ ʥʴʦʛʦ (ʩʨʽʙʣʘ) ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʛʦʣʦʚʥʽ ʢʦʥʪʘʢʪʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʙʝʟ ʜʫʛʠ. 

ɸʣʶʤʽʥʽʡ. ʎʝʡ ʤʘʪʝʨʽʘʣ ʤʘʻ ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʝʣʝʢʪʨʠʯʥʫ ʧʨʦʚʽʜʥʽʩʪʴ ʽ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. ɿʘʚʜʷʢʠ ʤʘʣʽʡ ʛʫʩʪʠʥʽ ʩʪʨʫʤʦʚʽʜʥʘ ʯʘʩʪʠʥʘ ʢʨʫʛʣʦʛʦ 

ʧʝʨʝʨʽʟʫ ʟ ʘʣʶʤʽʥʽʶ, ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʪʘʢʠʡ ʞʝ ʩʪʨʫʤ, ʱʦ ʽ ʤʽʜʥʠʡ ʧʨʦʚʽʜʥʠʢ, 

ʤʘʻ ʤʘʡʞʝ ʥʘ 4% ʤʝʥʰʫ ʤʘʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʤʘʩʫ ʘʧʘʨʘʪʘ.  

ʅʝʜʦʣʽʢʠ ʢʦʥʪʘʢʪʽʚ ʟ ʘʣʶʤʽʥʽʶ: ʫʪʚʦʨʝʥʥʷ ʥʘ ʧʦʚʽʪʨʽ ʽ ʚ ʘʢʪʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʧʣʽʚʦʢ ʟ ʚʠʩʦʢʦʶ ʤʝʭʘʥʽʯʥʦʶ ʤʽʮʥʽʩʪʶ ʽ ʚʠʩʦʢʠʤ ʦʧʦʨʦʤ, 

ʥʠʟʴʢʘ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʘʣʶʤʽʥʽʶ ʟʥʘʯʥʦ ʥʠʞʯʘ, ʥʽʞ ʫ 

ʤʽʜʽ ʽ ʩʨʽʙʣʘ), ʤʘʣʘ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʢʦʥʪʘʢʪʽ ʘʣʶʤʽʥʽʶ ʟ 

ʤʽʜʜʶ ʫʪʚʦʨʶʻʪʴʩʷ ʧʘʨʘ ʤʝʪʘʣ-ʤʝʪʘʣ, ʩʭʠʣʴʥʘ ʜʦ ʽʥʪʝʥʩʠʚʥʦʾ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʾ ʢʦʨʦʟʽʾ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʨʠ ʟ'ʻʜʥʘʥʥʽ ʟ ʤʽʜʜʶ ʘʣʶʤʽʥʽʡ 

ʥʝʦʙʭʽʜʥʦ ʧʦʢʨʠʚʘʪʠ ʪʦʥʢʠʤ ʰʘʨʦʤ ʤʽʜʽ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʤ ʰʣʷʭʦʤ ʘʙʦ 

ʦʙʠʜʚʘ ʤʝʪʘʣʠ ʩʣʽʜ ʧʦʢʨʠʚʘʪʠ ʩʨʽʙʣʦʤ. ɸʣʶʤʽʥʽʡ ʽ ʡʦʛʦ ʩʧʣʘʚʠ 

(ʜʶʨʘʣʶʤʽʥʽʡ, ʩʠʣʫʤʽʥ) ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʰʠʥ ʽ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʜʝʪʘʣʝʡ ʘʧʘʨʘʪʽʚ.  

ɺʦʣʴʬʨʘʤ. ʇʦʟʠʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʦʥʪʘʢʪʽʚ ʟ ʚʦʣʴʬʨʘʤʫ ʻ 

ʚʠʩʦʢʘ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ, ʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʝʨʦʟʽʾ ʽ ʟʚʘʨʶʚʘʥʥʷ. ɺʠʩʦʢʘ 

ʪʚʝʨʜʽʩʪʴ ʚʦʣʴʬʨʘʤʦʚʠʭ ʢʦʥʪʘʢʪʽʚ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʚ ʘʧʘʨʘʪʘʭ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʟ ʯʘʩʪʠʤʠ ʫʚʽʤʢʥʝʥʥʷʤʠ ʽ ʚʠʤʢʥʝʥʥʷʤʠ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʢʦʥʪʘʢʪʽʚ ʟ 

ʚʦʣʴʬʨʘʤʫ ʚʽʜʥʦʩʷʪʴʩʷ: ʚʠʩʦʢʠʡ ʧʠʪʦʤʠʡ ʦʧʽʨ, ʤʘʣʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, 

ʫʪʚʦʨʝʥʥʷ ʤʽʮʥʠʭ ʦʢʩʠʜʥʠʭ ʽ ʩʫʣʴʬʽʜʥʠʭ ʧʣʽʚʦʢ. ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʩʦʢʦʶ 
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ʤʝʭʘʥʽʯʥʦʶ ʤʽʮʥʽʩʪʶ ʽ ʫʪʚʦʨʝʥʥʷʤ ʧʣʽʚʦʢ ʚʦʣʴʬʨʘʤʦʚʽ ʢʦʥʪʘʢʪʠ ʚʠʤʘʛʘʶʪʴ 

ʚʝʣʠʢʦʛʦ ʥʘʪʠʩʢʘʥʥʷ. 

ɺ ʨʝʣʝ ʥʘ ʤʘʣʽ ʩʪʨʫʤʠ ʟ ʥʝʚʝʣʠʢʠʤʠ  ʥʘʪʠʩʥʝʥʥʷʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʩʪʽʡʢʽ ʧʨʦʪʠ ʢʦʨʦʟʽʾ ʙʣʘʛʦʨʦʜʥʽ ʤʝʪʘʣʠ: ʟʦʣʦʪʦ, ʧʣʘʪʠʥʘ, ʧʘʣʘʜʽʡ ʪʘ ʽʥ.  

ʄʝʪʘʣʦʢʝʨʘʤʽʯʥʽ ʤʘʪʝʨʽʘʣʠ. ɸʥʘʣʽʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʟʛʣʷʥʫʪʠʭ 

ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʞʦʜʝʥ ʟ ʥʠʭ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʚʥʽʩʪʶ ʚʩʽʤ 

ʚʠʤʦʛʘʤ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʤʘʪʝʨʽʘʣʫ ʨʦʟʨʠʚʥʠʭ ʢʦʥʪʘʢʪʽʚ. ʆʩʥʦʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʥʪʘʢʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ - ʚʠʩʦʢʽ ʝʣʝʢʪʨʠʯʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʽ 

ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ - ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʽ ʟʘ ʨʘʭʫʥʦʢ ʩʧʣʘʚʽʚ ʩʨʽʙʣʘ ʽ 

ʚʦʣʴʬʨʘʤʫ, ʤʽʜʽ ʪʘ ʚʦʣʴʬʨʘʤʫ, ʦʩʢʽʣʴʢʠ ʟʘʟʥʘʯʝʥʽ ʤʝʪʘʣʠ ʩʧʣʘʚʽʚ ʥʝ 

ʫʪʚʦʨʶʶʪʴ. ʄʘʪʝʨʽʘʣʠ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʢʦʥʪʘʢʪʽʚ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʦʪʨʠʤʫʶʪʴ ʤʝʪʦʜʦʤ ʧʦʨʦʰʢʦʚʦʾ ʤʝʪʘʣʫʨʛʽʾ (ʤʝʪʘʣʦʢʝʨʘʤʽʢʘ). 

ʌʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʘʣʽʚ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʠʭ ʢʦʥʪʘʢʪʽʚ 

ʟʙʝʨʽʛʘʶʪʴʩʷ. ʊʝʨʤʦʩʪʽʡʢʽʩʪʴ ʢʝʨʘʤʽʮʽ ʥʘʜʘʶʪʴ ʪʘʢʽ ʤʝʪʘʣʠ, ʷʢ ʚʦʣʴʬʨʘʤ, 

ʤʦʣʽʙʜʝʥ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʠʟʴʢʦʛʦ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ ʢʦʥʪʘʢʪʫ ʚ ʷʢʦʩʪʽ 

ʜʨʫʛʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʽʜʴ ʘʙʦ ʩʨʽʙʣʦ. 

ʏʠʤ ʙʽʣʴʰʝ ʚ ʤʘʪʝʨʽʘʣʽ ʢʦʥʪʘʢʪʽʚ ʚʦʣʴʬʨʘʤʫ, ʪʠʤ ʚʠʱʘ ʾʭ 

ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ, ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ, ʦʧʽʨ ʟʚʘʨʶʚʘʥʥʶ. ɸʣʝ ʚʽʜʧʦʚʽʜʥʦ ʪʠʤ 

ʙʽʣʴʰʠʡ ʦʧʽʨ ʢʦʥʪʘʢʪʽʚ, ʤʝʥʰʘ ʾʭ ʧʨʦʚʽʜʥʽʩʪʴ. ɿʘʟʚʠʯʘʡ ʤʝʪʘʣʦʢʝʨʘʤʽʢʘ ʟ 

ʚʤʽʩʪʦʤ ʚʦʣʴʬʨʘʤʫ ʧʦʥʘʜ 50% ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʘʞʢʦ ʥʘʚʘʥʪʘʞʝʥʠʭ 

ʘʧʘʨʘʪʽʚ, ʱʦ ʚʠʤʠʢʘʶʪʴ ʚʝʣʠʢʽ ʩʪʨʫʤʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ.  

ɺ ʘʧʘʨʘʪʘʭ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʦʪʨʠʤʘʣʘ 

ʤʝʪʘʣʦʢʝʨʘʤʽʢʘ ʟʽ ʩʨʽʙʣʘ ʪʘ ʦʢʩʠʜʫ ʢʘʜʤʽʶ (CdO). ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʜʠʩʦʮʽʘʮʽʷ CdO ʥʘ ʧʘʨʠ ʢʘʜʤʽʶ ʽ ʢʠʩʥʶ. ɻʘʟ, ʱʦ 

ʚʠʜʽʣʷʻʪʴʩʷ, ʟʤʫʰʫʻ ʜʫʛʫ ʰʚʠʜʢʦ ʧʝʨʝʤʽʱʘʪʠʩʷ ʧʦ ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫ, ʱʦ 

ʩʧʨʠʷʻ ʜʝʽʦʥʽʟʘʮʽʾ ʜʫʛʠ. ʄʝʪʘʣʦʢʝʨʘʤʽʢʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʨʽʙʣʘ ʽ 10% 

ʦʢʩʠʜʫ ʢʘʜʤʽʶ, ʤʘʻ ʚʠʩʦʢʫ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ. ʇʨʦ ʪʦʢʩʠʯʥʫ ʥʝʙʝʟʧʝʯʥʽʩʪʴ 

ʦʢʩʠʜʫ ʢʘʜʤʽʶ ʡʰʣʘ ʤʦʚʘ ʚʠʱʝ, ʪʦʤʫ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʮʷ ʩʧʦʣʫʢʘ ʥʝ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ.  

ʉʨʽʙʥʦ-ʥʽʢʝʣʝʚʽ ʢʦʥʪʘʢʪʠ ʜʦʙʨʝ ʦʙʨʦʙʣʷʶʪʴʩʷ, ʤʘʶʪʴ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ 

ʧʨʦʪʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʠʟʴʢʠʡ ʽ ʩʪʽʡʢʠʡ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ. 

ʉʨʽʙʥʦ-ʛʨʘʬʽʪʦʚʽ ʪʘ ʤʽʜʥʦ-ʛʨʘʬʽʪʦʚʽ ʢʦʥʪʘʢʪʠ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʩʪʽʡʢʦʩʪʽ 

ʧʨʦʪʠ ʟʚʘʨʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʜʫʛʦʛʘʩʥʠʭ. 
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2.4 ʂʦʥʩʪʨʫʢʮʽʾ ʢʦʥʪʘʢʪʽʚ 

 

ʂʦʥʩʪʨʫʢʮʽʡʥʝ ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʘʢʪʽʚ. ʂʦʥʪʘʢʪʥʘ ʩʠʩʪʝʤʘ ʙʫʜʴ-ʷʢʦʛʦ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʧʘʨʘʪʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɿʘ 

ʢʦʥʩʪʨʫʢʮʽʻʶ ʨʦʟʨʽʟʥʷʶʪʴ ʞʦʨʩʪʢʽ, ʥʝʨʦʟʤʠʢʘʶʯʽ ʽ ʨʦʟʤʠʢʘʶʯʽ ʢʦʥʪʘʢʪʠ. 

ɾʦʨʩʪʢʽ ʢʦʥʪʘʢʪʠ. ʊʘʢʽ ʢʦʥʪʘʢʪʠ ʩʣʫʞʘʪʴ ʜʣʷ ʥʝʨʫʭʦʤʦʛʦ ʟ'ʻʜʥʘʥʥʷ 

ʩʪʨʫʤʦʚʝʜʫʯʠʭ ʜʝʪʘʣʝʡ (ʰʠʥʥʽ ʟ'ʻʜʥʘʥʥʷ, ʟ'ʻʜʥʘʥʥʷ ʢʘʙʝʣʽʚ, ʧʨʠʻʜʥʘʥʥʷ 

ʘʧʘʨʘʪʽʚ ʜʦ ʣʘʥʮʶʛʘ). ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʠʜʚʘ ʢʦʥʪʘʢʪʠ ʟ̒ ʜʥʘʥ̔ ʘʙʦ 

ʙʦʣʪʘʤʠ, ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʨʷʯʦʛʦ ʯʠ ʭʦʣʦʜʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ.  

ʇʨʠ ʙʦʣʪʦʚʦʤʫ ʟ'ʻʜʥʘʥʥʽ ʤʽʜʥʠʭ ʰʠʥ, ʾʭ ʧʝʨʝʜ ʩʢʣʘʜʘʥʥʷʤ ʨʝʪʝʣʴʥʦ 

ʟʘʯʠʱʘʶʪʴ ʚʽʜ ʦʢʩʠʜʽʚ  ̔ ʟʤʘʱʫʶʪʴ ʪʝʭʥʽʯʥʠʤ ʚʘʟʝʣʽʥʦʤ. ʇʽʩʣʷ ʩʢʣʘʜʘʥʥʷ 

ʚʝʩʴ ʢʦʥʪʘʢʪ ʚ ʮʽʣʦʤʫ, ʦʩʦʙʣʠʚʦ ʰʚʠ, ʬʘʨʙʫʶʪʴ ʚʦʣʦʛʦʩʪʽʡʢʠʤ ʣʘʢʦʤ ʘʙʦ 

ʬʘʨʙʦʶ. ʊʘʢʝ ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʟʤʝʥʰʫʻ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʽ ʨʦʙʠʪʴ ʡʦʛʦ 

ʩʪʘʙʽʣʴʥʠʤ ʫ ʯʘʩʽ. 

ʇʦʢʨʠʪʪʷ ʜʦʪʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʦʣʦʚʦʤ (ʣʫʜʽʥʥʷ) ʪʨʦʭʠ ʧʽʜʚʠʱʫʻ 

ʧʦʯʘʪʢʦʚʠʡ ʦʧʽʨ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʟʘʚʜʷʢʠ ʧʣʘʩʪʠʯʥʦʩʪʽ ʦʣʦʚʘ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʴ ʤʘʡʜʘʥʯʠʢʽʚ ʢʦʥʪʘʢʪʫʚʘʥʥʷ. ʂʦʥʪʘʢʪ ʚʠʭʦʜʠʪʴ ʙʽʣʴʰ ʪʽʩʥʠʤ, ʦʧʽʨ 

ʢʦʥʪʘʢʪʫ - ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤ. 

ɼʣʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʢʦʥʪʘʢʪ - ʜʝʪʘʣʝʡ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʝʣʠʢʠʭ 

ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʘʭ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʩʨʽʙʣʝʥʥʷ ʧʦʚʝʨʭʦʥʴ. ɸʣʶʤʽʥʽʡ ʥʘ 

ʧʦʚʽʪʨʽ ʧʽʜʜʘʻʪʴʩʷ ʩʠʣʴʥʽʡ ʢʦʨʦʟʽʾ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʘʯʠʱʝʥʥʷ ʜʦʪʠʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʚʠʢʦʥʫʁʪʴ ʧʽʜ ʰʘʨʦʤ ʚʘʟʝʣʽʥʫ. ʇʽʩʣʷ ʟʘʯʠʱʝʥʥʷ ʙʨʫʜʥʠʡ ʚʘʟʝʣʽʥ 

ʟʘʤʽʥʶʶʪʴ ʯʠʩʪʠʤ ʽ ʟ'ʻʜʥʫʶʪʴ ʢʦʥʪʘʢʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʦʣʪʽʚ. ɹʦʣʪʦʚʽ 

ʟ'ʻʜʥʘʥʥʷ ʧʦʚʦʜʷʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʥʘʜʽʡʥʦ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʘʣʶʤʽʥʽʻʚʠʭ 

ʢʦʥʪʘʢʪʘʭ, ʪʦʤʫ ʚ ʜʘʥʠʡ ʯʘʩ ʘʣʶʤʽʥʽʻʚʽ ʢʦʥʪʘʢʪʠ ʟ'ʻʜʥʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʭʦʣʦʜʥʦʛʦ ʘʙʦ ʪʝʨʤʽʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ. 

ʅʝʨʦʟʤʠʢʥʽ ʢʦʥʪʘʢʪʥʽ ʟ'ʻʜʥʘʥʥʷ ʨʫʭʦʤʠʭ ʝʣʝʤʝʥʪʽʚ. ʊʘʢʽ ʟôʻʜʥʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʜʘʪʠ ʩʪʨʫʤ ʟ ʨʫʭʦʤʦʛʦ ʢʦʥʪʘʢʪʫ ʥʘ 

ʥʝʨʫʭʦʤʠʡ ʘʙʦ ʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʝʣʝʤʝʥʪʫ ʥʝʨʫʭʦʤʦʛʦ ʢʦʥʪʘʢʪʫ ʤʘʪʠ 

ʥʝʚʝʣʠʢʝ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʜʽʻʶ ʨʫʭʦʤʦʛʦ ʢʦʥʪʘʢʪʫ. ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤ 

ʟ'ʻʜʥʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ ʪʠʧʫ ʻ ʛʥʫʯʢʠʡ ʟʚ'ʷʟʦʢ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʝʣʘʩʪʠʯʥʦʩʪʽ ʟʚ'ʷʟʦʢ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʤʽʜʥʦʾ ʩʪʨʽʯʢʠ ʪʦʚʱʠʥʦʶ ʥʝ ʙʽʣʴʰʝ 0,1 

ʤʤ ʘʙʦ ʙʘʛʘʪʦʞʠʣʴʥʦʛʦ ʧʣʝʪʝʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʽʜʥʠʭ ʞʠʣ 

ʜʽʘʤʝʪʨʦʤ 0,1 ʤʤ. ɻʥʫʯʢʠʡ ʟʚ'ʷʟʦʢ ʧʨʠ ʨʦʙʦʪʽ ʥʝ ʧʦʚʠʥʝʥ ʧʽʜʜʘʚʘʪʠʩʷ ʨʽʟʢʠʤ 

ʧʝʨʝʛʠʥʘʥʥʤ̫, ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʚʽʥ ʰʚʠʜʢʦ ʟʨʫʡʥʫʻʪʴʩʷ. ʇʨʠ ʚʝʣʠʢʦʤʫ ʭʦʜʽ 

ʨʫʭʦʤʠʭ ʢʦʥʪʘʢʪʽʚ ʜʦʚʞʠʥʘ ʛʥʫʯʢʦʛʦ ʟʚ'ʷʟʢʫ ʚʠʭʦʜʠʪʴ ʟʥʘʯʥʦʶ. ʊʦʤʫ ʪʘʢʝ 

ʢʦʥʪʘʢʪʥʝ ʟ'ʻʜʥʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʽʣʴʢʠ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʷʭ ʨʫʭʦʤʦʛʦ 

ʝʣʝʤʝʥʪʘ ʥʝ ʙʽʣʴʰ ʥʽʞ ʥʘ 0,25 ʤ. 
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ʇʨʠ ʚʝʣʠʢʦʤʫ ʭʦʜʽ ʽ ʚʝʣʠʢʠʭ ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʦʚʟʥʽ ʽ ʨʦʣʠʢʦʚʽ ʢʦʥʪʘʢʪʠ. ʅʝʜʦʣʽʢʦʤ ʪʘʢʠʭ ʢʦʥʪʘʢʪʽʚ  ʻ ʚʝʣʠʢʘ ʩʠʣʘ ʪʝʨʪʷ, 

ʷʢʘ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ ʚʽʜ ʧʨʠʚʦʜʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. ʄʝʥʰʫ ʩʠʣʫ ʪʝʨʪʷ ʜʘʻ 

ʨʦʣʠʢʦʚʠʡ ʢʦʥʪʘʢʪ. ʂʽʣʴʢʽʩʪʴ ʨʦʣʠʢʽʚ ʚʠʙʠʨʘʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ 

ʩʪʨʫʤʫ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ. ʈʦʣʠʢʦʚʠʡ ʢʦʥʪʘʢʪ, ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʷʢʦʛʦ 

ʧʦʪʨʽʙʥʽ ʥʝʚʝʣʠʢʽ ʟʫʩʠʣʣʷ, ʟʥʘʡʰʦʚ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʫʯʘʩʥʠʭ 

ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʘʭ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ. 

ʈʦʟʨʠʚʥʽ ʢʦʥʪʘʢʪʠ. ʂʦʥʪʘʢʪʥʘ ʩʠʩʪʝʤʘ ʘʧʘʨʘʪʽʚ, ʷʢ ʧʨʘʚʠʣʦ, 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʝʨʫʭʦʤʠʭ ʽ ʨʫʭʦʤʠʭ ʢʦʥʪʘʢʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʫ ʬʦʨʤʫ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʜʦʪʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʢʦʥʪʘʢʪʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʦʯʢʦʚʽ (ʨʠʩ.2.4, ʘ), ʣʽʥʽʡʥʽ (ʨʠʩ.2.4, ʙ) ʽ ʧʣʦʱʠʥʥʽ 

(ʨʠʩ.2.4, ʚ).  

ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʢʦʥʪʘʢʪʠ ʙʘʛʘʪʴʦʭ ʘʧʘʨʘʪʽʚ ʨʦʟʨʠʚʘʶʪʴ ʢʦʣʦ ʟ 

ʩʪʨʫʤʦʤ, ʙʽʣʴʰʠʤ, ʥʽʞ ʤʽʥʽʤʘʣʴʥʠʡ ʩʪʨʫʤ ʜʫʛʦʫʪʚʦʨʝʥʥʷ Ὅ. ɽʣʝʢʪʨʠʯʥʘ 

ʜʫʛʘ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʚʠʜʢʦʛʦ ʟʥʦʰʝʥʥʷ ʢʦʥʪʘʢʪʽʚ. ʄʽʞ 

ʥʝʨʫʭʦʤʠʤ ʽ ʨʫʭʦʤʠʤ ʢʦʥʪʘʢʪʘʤʠ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʧʝʚʥʫ ʚʽʜʩʪʘʥʴ ʜʣʷ 

ʥʘʜʽʡʥʦʛʦ ʛʘʩʽʥʥʷ ʜʫʛʠ, ʷʢʘ ʚʠʥʠʢʘʻ ʧʨʠ ʨʦʟʤʠʢʘʥʥʽ ʢʦʥʪʘʢʪʽʚ.  

 

 
 

ʈʠʩʫʥʦʢ 2.4 - ʊʦʯʢʦʚʽ (ʘ), ʣʽʥʽʡʥʽ (ʙ) ʽ ʧʣʦʱʠʥʥʽ (ʚ) ʝʣʝʢʪʨʠʯʥʽ 

ʢʦʥʪʘʢʪʥʽ ʟ'ʻʜʥʘʥʥʷ 

 

ʂʦʥʩʪʨʫʢʮʽʷ ʨʦʟʨʠʚʥʠʭ ʢʦʥʪʘʢʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʦʤʽʥʘʣʴʥʠʤ ʩʪʨʫʤʦʤ, 

ʩʪʨʫʤʦʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʢʦʣʘ, ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʽ ʧʨʠʟʥʘʯʝʥʥʷʤ 



37 

 

ʘʧʘʨʘʪʫ. ɺʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʢʨʽʧʣʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʟʘʣʝʞʠʪʴ ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʘʢʪʥʠʭ 

ʪʦʯʦʢ ʜʦʪʠʢʘʥʥʷ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʢʦʥʪʘʢʪʫ. 

ʂʦʥʪʘʢʪ, ʷʢʠʡ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʣʴʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʥʘ ʧʦʚʝʨʭʥʽ, 

ʚʦʣʦʜʽʻ ʤʘʢʩʠʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʪʦʯʦʢ ʜʦʪʠʢʫ. ʊʘʢʠʡ ʢʦʥʪʘʢʪ ʥʘʟʠʚʘʻʪʴʩʷ 

ʩʘʤʦʫʩʪʘʥʦʚʥʠʤ. ʇʨʠʢʣʘʜ ʡʦʛʦ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.2.5. ʅʝʨʫʭʦʤʽ ʢʦʥʪʘʢʪʠ 1 ʽ 

ʨʫʭʣʠʚʠʡ ʤʽʩʪʢʦʚʠʡ ʢʦʥʪʘʢʪ 3 ʚ ʤʽʩʮʽ ʪʦʨʢʘʥʥʷ ʤʘʶʪʴ ʩʬʝʨʠʯʥʽ ʘʙʦ 

ʮʠʣʽʥʜʨʠʯʥʽ ʥʘʧʘʡʢʠ 2, ʚʠʢʦʥʘʥʽ ʟʽ ʩʨʽʙʣʘ ʘʙʦ ʤʝʪʘʣʦʢʝʨʘʤʽʢʠ. ʅʘʪʠʩʢʘʥʥʷ 

ʢʦʥʪʘʢʪʽʚ ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʫʞʠʥʦʶ 4. ʇʽʩʣʷ ʜʦʪʠʢʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʩʢʦʙʘ 5, 

ʧʦʚ'ʷʟʘʥʘ ʟ ʧʨʠʚʦʜʘʤ ʘʧʘʨʘʪʫ, ʧʨʦʜʦʚʞʫʻ ʩʚʽʡ ʨʫʭ ʜʦʛʦʨʠ ʥʘ ʚʝʣʠʯʠʥʫ, ʨʽʚʥʫ 

ʥʘʪʠʩʢʫ (ʧʨʦʚʘʣʫ) ʢʦʥʪʘʢʪʫ ŭ. 

ʋ ʢʦʥʪʘʢʪʘʭ, ʧʦʢʘʟʘʥʠʭ ʥʘ ʨʠʩ.2.5, ʧʣʽʚʢʘ ʦʢʠʩʣʽʚ ʥʝ ʩʪʠʨʘʻʪʴʩʷ, ʪʦʤʫ ʚ 

ʧʦʜʽʙʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʽʜʴ ʚ ʷʢʦʩʪʽ 

ʢʦʥʪʘʢʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʅʘ ʨʠʩ.2.6 ʟʦʙʨʘʞʝʥʘ ʧʘʣʴʮʝʚʘ ʩʠʩʪʝʤʘ ʟ ʧʝʨʝʢʦʯʫʚʘʥʥʷʤ, ʷʢʘ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʢʦʥʪʘʢʪʦʨʘʭ ʟ ʤʽʜʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ. ʂʦʥʪʘʢʪʥʠʡ ʚʘʞʽʣʴ 4 

ʟʚ'ʷʟʘʥʠʡ ʟ ʷʢʦʨʝʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ. ʇʨʠ ʫʚʽʤʢʥʝʥʥʽ ʘʧʘʨʘʪʫ ʮʝʥʪʨ ʆ1 

ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʧʦ ʜʫʟʽ ʨʘʜʽʫʩʦʤ ʆ2ʆ1 (ʧʦʣʦʞʝʥʥʷ ɯ). ɼʦʪʠʢʘʥʥʷ ʢʦʥʪʘʢʪʽʚ 1 ʽ 

2 ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʪʦʯʢʘʭ ʘ (ʧʦʣʦʞʝʥʥʷ ɯɯ). ʇʽʜ ʯʘʩ ʥʘʩʪʫʧʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʽ 

ʮʝʥʪʨʫ ʆl ʚ ʟʽʪʢʥʝʥʥʷ ʧʨʠʭʦʜʷʪʴ ʪʦʯʢʠ b (ʧʦʣʦʞʝʥʥʷ III). ʇʝʨʝʢʦʯʫʚʘʥʥʷ 

ʢʦʥʪʘʢʪʫ 1 ʧʦ ʢʦʥʪʘʢʪʫ 2 ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʥʝʚʝʣʠʢʠʤ ʧʨʦʢʦʚʟʫʚʘʥʥʷʤ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʣʽʚʢʘ ʦʢʩʠʜʫ ʥʘ ʢʦʥʪʘʢʪʘʭ ʩʪʠʨʘʻʪʴʩʷ. ʇʨʠ ʟʘʤʠʢʘʥʥʽ 

ʢʦʥʪʘʢʪʽʚ ʯʝʨʝʟ ʰʦʨʩʪʢʽʩʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʜʦʪʠʢʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʜʦʜʘʪʢʦʚʘ ʚʽʙʨʘʮʽʷ 

ʢʦʥʪʘʢʪʽʚ, ʪʦʤʫ ʚʝʣʠʯʠʥʘ ʧʨʦʢʦʚʟʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝʚʝʣʠʢʦʶ. ʇʨʠ 

ʚʠʤʢʥʝʥʥʽ ʜʫʛʘ ʚʠʥʠʢʘʻ ʤʽʞ ʪʦʯʢʘʤʠ ʘ - ʘ, ʱʦ ʟʘʭʠʱʘʻ ʚʽʜ ʦʧʣʘʚʣʝʥʥʷ ʪʦʯʢʠ 

b - b, ʷʢʠʤʠ ʢʦʥʪʘʢʪʠ ʩʪʠʢʘʶʪʴʩʷ ʫ ʟʘʤʢʥʝʥʦʤʫ ʧʦʣʦʞʝʥʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʜʘʻʪʴʩʷ ʨʦʟʜʽʣʠʪʠ ʢʦʥʪʘʢʪʠ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: ʚ ʦʜʥʽʡ ʯʘʩʪʠʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʛʘʩʽʥʥʷ ʜʫʛʠ, ʚ ʽʥʰʽʡ - ʪʨʠʚʘʣʝ ʧʨʦʪʽʢʘʥʥʷ ʩʪʨʫʤʫ. ʆʩʢʽʣʴʢʠ ʜʣʷ ʢʦʥʪʘʢʪʽʚ, 

ʧʦʢʘʟʘʥʠʭ ʥʘ ʨʠʩ.2.6, ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʢʦʥʪʨʦʣʴ ʧʨʦʚʘʣʫ ŭ ʫʪʨʫʜʥʝʥʠʡ, ʧʨʦ 

ʡʦʛʦ ʚʝʣʠʯʠʥʫ ʩʫʜʷʪʴ ʟʘ ʟʘʟʦʨʦʤ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʞ ʚʘʞʝʣʝʤ 4 ʽ 

ʢʦʥʪʘʢʪʥʦʶ ʩʢʦʙʦʶ 3. 

ʇʨʦʚʘʣ ʢʦʥʪʘʢʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʥʝʦʙʭʽʜʥʝ ʥʘʪʠʩʢʘʥʥʷ, ʻ ʫ ʚʩʽʭ ʙʝʟ 

ʚʠʥʷʪʢʫ ʢʦʥʪʘʢʪʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ. ɺʥʘʩʣʽʜʦʢ ʦʙʛʦʨʘʥʥʷ ʽ ʟʥʦʰʝʥʥʷ 

ʢʦʥʪʘʢʪʽʚ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʚʘʣ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʟʫʩʠʣʣʷ ʥʘʪʠʩʥʝʥʥʷ ʽ ʟʨʦʩʪʘʥʥʷ ʧʝʨʝʭʽʜʥʦʛʦ ʦʧʦʨʫ ʢʦʥʪʘʢʪʽʚ. ʊʦʤʫ 

ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʚʘʣ ʢʦʥʪʘʢʪʽʚ ʧʦʚʠʥʝʥ ʦʙʦʚ'ʷʟʢʦʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʽ 

ʧʝʨʝʙʫʚʘʪʠ ʚ ʤʝʞʘʭ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʘʚʦʜʦʤ-ʚʠʨʦʙʥʠʢʦʤ. 
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ʈʠʩʫʥʦʢ 2.5 - ʂʦʥʪʘʢʪʥʠʡ ʚʫʟʦʣ ʽʟ ʩʘʤʦʫʩʪʘʥʦʚʥʠʤʠ ʨʫʭʦʤʠʤʠ 

ʢʦʥʪʘʢʪʘʤʠ, 1 - ʥʝʨʫʭʦʤʽ ʢʦʥʪʘʢʪʠ; 2 - ʥʘʧʘʡʢʠ; 3 - ʨʫʭʦʤʽ ʢʦʥʪʘʢʪʠ; 4 - 

ʧʨʫʞʠʥʘ; 5 - ʩʢʦʙʘ; ŭ - ʧʨʦʚʘʣ ʢʦʥʪʘʢʪʫ. 

 

 
 

ʈʠʩʫʥʦʢ 2.6 - ʂʦʥʪʘʢʪʥʠʡ ʚʫʟʦʣ ʟ ʧʝʨʝʢʦʯʫʚʘʥʥʷʤ ʨʫʭʦʤʦʛʦ ʢʦʥʪʘʢʪʫ, 

1,2 - ʢʦʥʪʘʢʪʠ; 3 - ʢʦʥʪʘʢʪʥʘ ʩʢʦʙʘ; 4 - ʚʘʞʽʣʴ; ʘ, b - ʪʦʯʢʠ ʜʦʪʠʢʫ. 

 

ʆʩʦʙʣʠʚʦ ʮʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʘʧʘʨʘʪʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʨʝʞʠʤʽ ʯʘʩʪʠʭ 

ʫʚʽʤʢʥʝʥʴ ʽ ʚʠʤʢʥʝʥʴ (ʢʦʥʪʘʢʪʦʨʠ), ʫ ʷʢʠʭ ʟʥʦʰʫʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʽʥʪʝʥʩʠʚʥʝ. 

ɼʦʧʫʩʪʠʤʝ ʟʤʝʥʰʝʥʥʷ ʧʨʦʚʘʣʫ ʚʢʘʟʫʻʪʴʩʷ ʟʘʚʦʜʦʤ-ʚʠʨʦʙʥʠʢʦʤ. ʗʢ ʧʨʘʚʠʣʦ, 

ʚʦʥʦ ʩʪʘʥʦʚʠʪʴ 50% ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʋ ʪʦʨʮʝʚʦʤʫ ʤʽʩʪʢʦʚʦʤʫ 

ʢʦʥʪʘʢʪʽ (ʨʠʩ.2.5) ʧʨʦʚʘʣ ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʻ 3...5 ʤʤ, ʚ ʧʦʪʫʞʥʠʭ ʚʠʤʠʢʘʯʘʭ 

ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ʚʽʥ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 8...10 ʤʤ. 

ʋ ʚʠʩʦʢʦʚʦʣʴʪʥʠʭ ʤʘʩʣʷʥʠʭ ʚʠʤʠʢʘʯʘʭ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʨʦʟʝʪʢʦʚʘ ʩʠʩʪʝʤʘ ʢʦʥʪʘʢʪʽʚ. ʈʫʭʦʤʠʡ ʢʦʥʪʘʢʪ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 
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ʩʪʨʠʞʥʷ ʢʨʫʛʣʦʛʦ ʧʝʨʝʪʠʥʫ, ʥʝʨʫʭʦʤʠʡ - ʫ ʚʠʛʣʷʜʽ ʨʦʟʝʪʢʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʣʘʤʝʣʝʡ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʤʘʻ ʥʠʟʴʢʠʡ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʽ ʜʦʟʚʦʣʷʻ ʨʽʟʢʦ ʟʥʠʟʠʪʠ 

ʢʦʥʪʘʢʪʥʠʡ ʪʠʩʢ ʥʘ ʣʘʤʝʣʴ. ʇʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʪʦʨʮʝʚʦʛʦ ʢʦʥʪʘʢʪʫ ʜʦ 

ʨʦʟʝʪʢʦʚʦʛʦ ʟʫʩʠʣʣ ̫ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʣʘʤʝʣʴ ʟ ʫʤʦʚ ʟʚʘʨʶʚʘʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ ʚ 

 ʨʘʟ, ʜʝ n- ʯʠʩʣʦ ʣʘʤʝʣʝʡ. 

ʇʨʠ ʚʝʣʠʢʠʭ ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʘʭ (ʧʦʥʘʜ 2000 ɸ) ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʜʚʦʭʩʪʫʧʽʥʯʘʪʘ ʢʦʥʪʘʢʪʥʘ ʩʠʩʪʝʤʘ (ʨʠʩ.2.7). ɸʧʘʨʘʪ ʟ ʪʘʢʦʶ ʩʠʩʪʝʤʦʶ ʤʘʻ 

ʦʩʥʦʚʥʽ 1, 1' ʽ ʜʫʛʦʛʘʩʥʠʡ 2, 2' ʢʦʥʪʘʢʪʠ. ʆʩʥʦʚʫ ʛʦʣʦʚʥʠʭ ʢʦʥʪʘʢʪʽʚ 

ʚʠʢʦʥʫʶʪʴ ʟ ʤʽʜʽ, ʘ ʧʦʚʝʨʭʥʽ ʾʭʥʴʦʛʦ ʜʦʪʠʢʘʥʥʷ - ʟʽ ʩʨʽʙʣʘ ʫ ʚʠʛʣʷʜʽ 

ʥʘʥʝʩʝʥʦʛʦ ʝʣʝʢʪʨʦʣʽʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ ʰʘʨʫ ʟʘʚʪʦʚʰʢʠ ʜʦ 20 ʤʢʤ ʘʙʦ 

ʧʨʠʧʘʷʥʠʭ ʩʨʽʙʥʠʭ ʧʣʘʩʪʠʥʦʢ. ʆʩʥʦʚʫ ʜʫʛʦʛʘʩʥʠʭ ʢʦʥʪʘʢʪʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ 

ʤʽʜʽ, ʥʘʢʦʥʝʯʥʠʢʠ ʜʫʛʦʛʘʩʥʠʭ ʢʦʥʪʘʢʪʽʚ - ʟ ʪʝʨʤʦʩʪʽʡʢʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʚʦʣʴʬʨʘʤʫ ʘʙʦ ʤʝʪʘʣʦʢʝʨʘʤʽʢʠ). 

ʆʩʢʽʣʴʢʠ ʦʧʽʨ ʛʦʣʦʚʥʠʭ ʢʦʥʪʘʢʪʽʚ ʟʥʘʯʥʦ ʤʝʥʰʠʡ, ʥʽʞ ʜʫʛʦʛʘʩʥʠʭ, 

75...85% ʪʨʠʚʘʣʦʛʦ ʩʪʨʫʤʫ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʛʦʣʦʚʥʽ ʢʦʥʪʘʢʪʠ. ʇʨʠ ʚʠʤʢʥʝʥʥʽ 

ʩʧʦʯʘʪʢʫ ʨʦʟʭʦʜʷʪʴʩʷ ʛʦʣʦʚʥʽ ʢʦʥʪʘʢʪʠ ʽ ʚʝʩʴ ʩʪʨʫʤ ʢʦʣʘ ʧʝʨʝʢʠʜʘʻʪʴʩʷ ʚ 

ʜʫʛʦʛʘʩʥʽ.  

ʂʦʥʪʘʢʪʠ 2, 2' ʨʦʟʭʦʜʷʪʴʩʷ ʚ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʚʽʜʩʪʘʥʴ ʤʽʞ ʛʦʣʦʚʥʠʤʠ 

ʢʦʥʪʘʢʪʘʤʠ ʜʦʩʪʘʪʥʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʪʨʠʤʘʪʠ ʥʘʡʙʽʣʴʰʫ ʥʘʧʨʫʛʫ, ʱʦ 

ʚʠʥʠʢʘʻ ʚ ʧʨʦʮʝʩʽ ʛʘʩʽʥʥʷ ʜʫʛʠ ʥʘ ʜʫʛʦʛʘʩʥʠʭ ʢʦʥʪʘʢʪʘʭ. ʇʨʠ ʚʽʜʢʣʶʯʝʥʥʽ 

ʚʝʣʠʢʠʭ ʩʪʨʫʤʽʚ ʥʘ ʛʦʣʦʚʥʠʭ ʢʦʥʪʘʢʪʘʭ ʚʠʥʠʢʘʻ ʜʫʛʘ, ʪʦʤʫ, ʱʦ ʧʽʩʣʷ ʾʭ 

ʨʦʟʤʠʢʘʥʥʷ ʚʝʩʴ ʩʪʨʫʤ ʧʦʯʠʥʘʻ ʧʨʦʭʦʜʠʪʠ ʯʝʨʝʟ ʜʫʛʦʛʘʩʥʫ ʩʠʩʪʝʤʫ ʽ ʥʘ 

ʛʦʣʦʚʥʠʭ ʢʦʥʪʘʢʪʘʭ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʘʧʨʫʛʘ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʜʫʛʦʛʘʩʥʘ ʩʠʩʪʝʤʘ 

ʤʘʻ ʦʧʽʨ Ὑ ʽ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ὒ, ʘ ʰʚʠʜʢʽʩʪʴ ʥʘʨʦʩʪʘʥʥʷ ʩʪʨʫʤʫ ʚ ʢʦʣʽ ʮʽʻʾ 

ʩʠʩʪʝʤʠ . ʅʘʧʨʫʛʘ, ʷʢʘ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʘ ʛʦʣʦʚʥʠʭ ʢʦʥʪʘʢʪʘʭ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ 

ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʨʦʙʦʶ ʧʨʦʤʽʞʢʫ ʤʽʞ ʛʦʣʦʚʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ. ɼʣʷ 

ʟʤʝʥʰʝʥʥʷ ʦʙʛʦʨʘʥʥʷ ʛʦʣʦʚʥʠʭ ʢʦʥʪʘʢʪʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʘʛʥʫʪʠ ʟʤʝʥʰʠʪʠ 

ʽʥʜʫʢʪʠʚʥʽʩʪʴ 

Ὗ̄ ὍὙ ὒ ,  

 

ὒ ὒ ὒ ςὓ 

 

ʜʝ ὒ - ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʛʦʣʦʚʥʦʛʦ ʢʦʥʪʫʨʫ;  

    M - ʚʟʘʻʤʦʽʥʜʫʢʪʠʚʥʽʩʪʴ ʛʦʣʦʚʥʦʛʦ ʽ ʜʫʛʦʛʘʩʥʦʛʦ ʢʦʥʪʫʨʫ. 
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ʈʠʩʫʥʦʢ 2.7 - ʂʦʥʩʪʨʫʢʮʽʷ (ʘ) ʽ ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ (ʙ) ʜʚʦʭʩʪʫʧʽʥʯʘʪʦʾ 

ʢʦʥʪʘʢʪʥʦʾ ʩʠʩʪʝʤʠ, 1, 1' - ʦʩʥʦʚʥʽ ʢʦʥʪʘʢʪʠ; 2, 2' - ʜʫʛʦʛʘʩʥʽ ʢʦʥʪʘʢʪʠ. 

 

ʇʨʠ ʫʚʽʤʢʥʝʥʥʽ ʜʚʦʭʩʪʫʧʽʥʯʘʪʦʾ ʢʦʥʪʘʢʪʥʦʾ ʩʠʩʪʝʤʠ ʩʧʦʯʘʪʢʫ 

ʟʘʤʠʢʘʶʪʴʩʷ ʜʫʛʦʛʘʩʥʽ ʢʦʥʪʘʢʪʠ, ʘ ʧʦʪʽʤ ʛʦʣʦʚʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʫʛʠ ʽ ʦʧʣʘʚʣʝʥʥʷ ʩʨʽʙʥʠʭ ʧʦʚʝʨʭʦʥʴ ʛʦʣʦʚʥʠʭ ʢʦʥʪʘʢʪʽʚ. ʏʝʨʝʟ ʛʨʦʤʽʟʜʢʽʩʪʴ 

ʪʘʢʝ ʢʦʥʩʪʨʫʢʮʽʡʥʝ ʨʽʰʝʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʜʫʞʝ ʚʝʣʠʢʠʭ ʩʪʨʫʤʘʭ 

ʚ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʘʭ ʽ ʚʠʤʠʢʘʯʘʭ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ. ʋ ʚʩʽʭ ʽʥʰʠʭ 

ʚʠʧʘʜʢʘʭ ʧʨʘʛʥʫʪʴ ʧʽʜʽʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʦʙʽʡʪʠʩʷ 

ʦʜʥʦʩʪʫʧʽʥʯʘʪʦʶ ʢʦʥʪʘʢʪʥʦʶ ʩʠʩʪʝʤʦʶ. 

ʄʽʩʪʢʦʚʽ ʢʦʥʪʘʢʪʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʪʦʯʮʽ ʩʬʝʨʘ-ʩʬʝʨʘ. ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʜʣʷ ʧʨʷʤʦʭʦʜʦʚʠʭ ʤʘʛʥʽʪʥʠʭ ʩʠʩʪʝʤ. ʗʢ ʤʘʪʝʨʽʘʣ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʨʽʙʣʦ ʽ 

ʡʦʛʦ ʩʧʣʘʚʠ. ʄʽʩʪʢʦʚʽ ʢʦʥʪʘʢʪʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʨʫʭʦʤʦʶ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ ï 

ʤʽʩʪʢʘ 1 (ʨʠʩ.2.8 ʘ, ʙ) ʽ ʥʝʨʫʭʦʤʠʭ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʝʡ 3 ʜʦ 4, ʜʦ ʷʢʠʭ ʧʘʷʥʥʷʤ 

ʘʙʦ ʟʚʘʨʶʚʘʥʥʷʤ ʧʨʠʢʨʽʧʣʝʥʽ ʨʦʙʦʯʽ ʧʦʚʝʨʭʥʽ 2. ʉʪʨʫʤ ʧʨʦʭʦʜʠʪʴ ʚʽʜ 

ʥʝʨʫʭʦʤʦʾ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ 3 ʯʝʨʝʟ ʨʫʭʦʤʠʡ ʤʽʩʪʦʢ 1 ʜʦ ʽʥʰʦʾ ʥʝʨʫʭʦʤʦʾ 

ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ 4. ʇʨʠ ʨʦʟʽʤʢʥʝʥʠʭ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʷʭ ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʜʚʽʡʥʠʡ 

ʨʦʟʨʠʚ ʤʽʞ ʥʠʤʠ, ʱʦ ʻ ʧʝʨʝʚʘʛʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʘʢʪʘʤʠ ʽʥʰʠʭ ʪʠʧʽʚ. 

ɯʥʰʘ ʧʝʨʝʚʘʛʘ ʤʽʩʪʢʦʚʠʭ ʢʦʥʪʘʢʪʽʚ ï ʚʽʜʩʫʪʥʽʩʪʴ ʛʥʫʯʢʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʨʫʭʦʤʠʤʠ ʽ ʥʝʨʫʭʦʤʠʤʠ ʩʪʨʫʤʦʚʽʜʥʠʤʠ ʯʘʩʪʠʥʘʤʠ. 

ʋ ʤʽʩʪʢʦʚʠʭ ʢʦʥʪʘʢʪʽʚ ʚʽʜʩʫʪʥʽ ʧʝʨʝʢʦʯʫʚʘʥʥʷ ʽ ʧʨʦʢʦʚʟʫʚʘʥʥʷ 

ʢʦʥʪʘʢʪ-ʜʝʪʘʣʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʙʠ ʾʭ ʩʘʤʦʦʯʠʱʝʥʥʷ. ʊʦʤʫ ʨʦʙʦʯʽ 

ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʝʡ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʝ ʟ̔ ʤʽʜʽ, ʘ ʟ ʩʨʽʙʣʘ ʘʙʦ 
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ʤʝʪʘʣʦʢʝʨʘʤʽʢʠ ʥʘ ʙʘʟʽ ʩʨʽʙʣʘ ʽ ʚʠʢʦʥʫʶʪʴ ʫ ʚʠʛʣʷʜʽ çʧʣʦʱʠʥʘ ï ʧʣʦʱʠʥʘè, 

çʧʣʦʱʠʥʘ ï ʮʠʣʽʥʜʨè, çʧʣʦʱʠʥʘ ï ʩʬʝʨʘè ʽ çʩʬʝʨʘ ï ʩʬʝʨʘè. 

 

 

 

ʈʠʩʫʥʦʢ 2.8 - ʄʩ̔ʪʢʦʚʽ ʢʦʥʪʘʢʪʠ: ʘ) ʨʦʟʽʤʢʥʝʥʽ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ; ʙ) 

ʟʘʤʢʥʝʥʽ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ; 1 ï ʢʦʥʪʘʢʪ-ʜʝʪʘʣʴ ʤʽʩʪʦʢ; 2 ï ʨʦʙʦʯʽ ʧʦʚʝʨʭʥʽ 

ʢʦʥʪʘʢʪ-ʜʝʪʘʣʝʡ; 3 ʽ 4 ï ʥʝʨʫʭʦʤʽ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ; ɸ ï ʟʘʟʦʨ; ɹ - ʧʨʦʚʘʣ . 

 

ɺʨʫʙʥʽ ʢʦʥʪʘʢʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʘʧʘʨʘʪʘʭ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ 

(ʨʫʙʠʣʴʥʠʢʠ, ʨʦʟ'ʻʜʥʫʚʘʯʽ, ʟʘʧʦʙʽʞʥʠʢʠ), ʤʘʪʝʨʽʘʣ ʾʭ ï ʤʽʜʴ. ɺʨʫʙʥʽ ʢʦʥʪʘʢʪʠ 

ʭʘʨʘʢʪʝʨʥʽ ʪʠʤ, ʱʦ ʾʭ ʧʨʦʚʽʜʥʠʡ ʩʪʘʥ ʫʪʚʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʧʣʦʩʢʦʾ 

ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ ʤʽʞ ʜʚʦʤʘ ʧʨʫʞʥʠʤʠ. ɽʣʝʢʪʨʠʯʥʠʡ ʢʦʥʪʘʢʪ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʽʞ 

ʥʝʨʫʭʦʤʦʶ 1 ʽ ʨʫʭʦʤʦʶ 2 ʢʦʥʪʘʢʪ-ʜʝʪʘʣʷʤʠ (ʨʠʩ.2.9, ʘ).  
 

 

ʈʠʩʫʥʦʢ 2.9 - ɺʨʫʙʥʽ ʢʦʥʪʘʢʪʠ ʟ ʢʦʥʪʘʢʪʥʠʤ ʥʘʪʠʩʥʝʥʥʷʤ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʫʞʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ (ʘ), ʩʪʘʣʝʚʦʾ ʧʣʦʩʢʦʾ ʧʨʫʞʠʥʠ (ʙ, ʚ), ʥʘʙʦʨʫ 

ʤʽʜʥʠʭ ʧʣʘʩʪʠʥ (ʛ, ʜ) ʽ ʩʧʽʨʘʣʴʥʦʾ ʧʨʫʞʠʥʠ (ʝ). 
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ʂʦʥʪʘʢʪʥʝ ʥʘʪʠʩʥʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʫʞʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʘʪʝʨʽʘʣʽʚ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʝʡ (ʪʚʝʨʜʦ-ʪʷʛʥʫʪʘ ʤʽʜʴ, ʩʧʝʮʽʘʣʴʥʘ ʙʨʦʥʟʘ). ɼʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʟʫʩʠʣʣʷ ʥʘʪʠʩʢʫ ʫ ʚʨʫʙʥʠʭ ʢʦʥʪʘʢʪʽʚ ʥʘ ʚʝʣʠʢʽ ʩʪʨʫʤʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʩʪʘʣʝʚʽ ʧʨʫʞʠʥʠ 3 (ʨʠʩ.2.9, ʙ). 

ʋ ʘʧʘʨʘʪʘʭ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ʥʘ ʚʝʣʠʢʽ ʩʪʨʫʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʨʫʙʥʽ 

ʢʦʥʪʘʢʪʠ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ. ʈʫʭʦʤʽ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ 2 (ʨʠʩ.2.9, ʛ, ʜ) 

ʚʠʢʦʥʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʣʘʤʝʣʝʡ, ʟ'ʻʜʥʘʥʠʭ ʽʟ ʩʪʨʫʤʦʚʽʜʥʦʶ ʜʝʪʘʣʣʶ 4 

ʛʥʫʯʢʠʤ ʟʚ'ʷʟʢʦʤ 7, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʙʦʨʫ ʪʦʥʢʠʭ ʤʽʜʥʠʭ ʧʣʘʩʪʠʥ. 

ʂʦʥʪʘʢʪʥʝ ʥʘʪʠʩʥʝʥʥʷ ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʫʞʠʥʦʶ 6. ʋ ʥʝʩʘʤʦʚʩʪʘʥʦʚʥʠʭ 

ʢʦʥʪʘʢʪʘʭ (ʨʠʩ.2.9, ʛ) ʧʣʦʩʢʘ ʧʨʫʞʠʥʘ 5 ʥʝ ʜʘʻ ʣʘʤʝʣʷʤ ʚʽʣʴʥʦ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʥʘ ʥʝʨʫʭʦʤʽʡ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ, ʱʦ ʟʤʝʥʰʫʻ ʧʣʦʱʫ 

ʢʦʥʪʘʢʪʫʚʘʥʥʷ. ʋ ʩʘʤʦʚʩʪʘʥʦʚʥʠʭ ʢʦʥʪʘʢʪʘʭ (ʨʠʩ.2.9, ʜ) ʟʫʩʠʣʣʷ ʢʦʥʪʘʢʪʥʦʾ 

ʧʨʫʞʠʥʠ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʟʘʢʣʝʧʢʫ 8 (ʧʣʦʩʢʘ ʧʨʫʞʠʥʘ ʚʽʜʩʫʪʥʷ), ʽ ʣʘʤʝʣʽ 

ʚʽʣʴʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʥʝʨʫʭʦʤʽʡ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʨʘʱʠʡ 

ʢʦʥʪʘʢʪ. ʇʦʣʦʞʝʥʥʷ ʣʘʤʝʣʝʡ ʚʽʜ ʧʝʨʝʤʽʱʝʥʥʷ ʬʽʢʩʫʻʪʴʩʷ ʩʢʦʙʦʶ 9. ɺʨʫʙʥʠʡ 

ʢʦʥʪʘʢʪ, ʚ ʷʢʦʤʫ ʢʦʥʪʘʢʪʥʝ ʥʘʪʠʩʥʝʥʥʷ ʩʪʚʦʨʶʻʪʴʩʷ ʩʧʽʨʘʣʴʥʠʤʠ ʧʨʫʞʠʥʘʤʠ 

10, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ.2.9, ʝ. 

ʂʽʣʴʮʝʚʽ ʢʦʥʪʘʢʪʠ (ʨʠʩ.2.10) - ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʥʷʭ 

ʭʦʜʫ ʨʫʭʦʤʦʾ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ ʽ ʚʝʣʠʢʠʭ ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʘʭ. ɺʦʥʠ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʨʫʭʦʤʦʛʦ ʢʦʥʪʘʢʪ-ʩʪʨʠʞʥʷ 2, ʜʚʦʭ ʥʝʨʫʭʦʤʠʭ ʢʦʥʪʘʢʪ-

ʩʪʨʠʞʥʽʚ 1, ʨʦʣʠʢʽʚ 5, ʟʚ'ʷʟʘʥʠʭ ʟ ʚʽʩʩʶ 4, ʽ ʢʦʥʪʘʢʪʥʠʭ ʧʨʫʞʠʥ 3. ʇʨʠ 

ʟʘʤʠʢʘʥʥʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ʨʫʭʦʤʠʡ ʢʦʥʪʘʢʪ ʧʝʨʝʤʽʱʘʻʪʴʩʷ. 

 

 
 

ʈʠʩʫʥʦʢ 2.10 - ʂʽʣʴʮʝʚʽ ʢʦʥʪʘʢʪʠ: 1 ï ʥʝʨʫʭʦʤʠʡ ʢʦʥʪʘʢʪ-ʩʪʨʠʞʝʥʴ; 2 - 

ʨʫʭʦʤʠʡ ʢʦʥʪʘʢʪ-ʩʪʨʠʞʝʥʴ; 3 ï ʩʧʽʨʘʣʴʥʘ ʧʨʫʞʠʥʘ; 4 ï ʚʽʩʴ (ʙʦʣʪ); 5 ï ʨʦʣʠʢ. 
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ʉʪʠʢʦʚʽ ʢʦʥʪʘʢʪʠ (ʨʠʩ.2.11) ʫʪʚʦʨʶʶʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷʤ ʦʜʥʽʻʾ 

ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ ʚ ʥʘʧʨʷʤʢʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʧʦʚʝʨʭʥʽ ʽʥʰʦʾ ʢʦʥʪʘʢʪ-

ʜʝʪʘʣʽ ʜʦ ʧʝʨʰʦʛʦ ʜʦʪʠʢʘʥʥʷ. ɰʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʧʦʨʦʞʥʠʩʪʠʭ ʪʨʫʙ, 

ʩʫʮʽʣʴʥʠʭ ʤʝʪʘʣʝʚʠʭ ʩʪʨʠʞʥʽʚ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʫ 

ʚʠʩʦʢʦʚʦʣʴʪʥʠʭ ʚʠʤʠʢʘʯʘʭ. ʇʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʝʡ ʚʠʢʦʥʫʶʪʴ ʧʣʦʩʢʠʤʠ 

ʘʙʦ ʩʬʝʨʠʯʥʠʤʠ 

 

 
 

ʈʠʩʫʥʦʢ 2.11 - ʉʪʠʢʦʚʽ ʢʦʥʪʘʢʪʠ: 1 ï ʥʝʨʫʭʦʤʘ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʴ; 2 ï

ʨʫʭʦʤʘ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʴ; 3 ï ʢʦʥʪʘʢʪʥʘ ʧʨʫʞʠʥʘ; 4 ï ʛʥʫʯʢʠʡ ʟʚ'ʷʟʦʢ 

 

ʂʦʚʟʥʽ ʢʦʥʪʘʢʪʠ ʟʜʽʡʩʥʶʶʪʴ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʧʨʠ ʢʦʚʟʘʥʥʽ ʦʜʥʽʻʾ 

ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ ʧʦ ʽʥʰʽʡ, ʧʨʠ ʮʴʦʤʫ ʦʙʨʠʚʫ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ. ɺʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟ ʚʘʞʽʣʴʥʠʤ, ʤʽʩʪʢʦʚʠʤ, ʨʦʣʠʢʦʚʠʤ 

ʪʘ ʽʥʰʠʤʠ ʢʦʥʪʘʢʪʘʤʠ. ɺ ʘʧʘʨʘʪʘʭ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ ʢʦʚʟʥʽ ʢʦʥʪʘʢʪʠ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʨʝʦʩʪʘʪʘʭ ʽ ʢʦʥʪʨʦʣʝʨʘʭ. 

ʈʦʣʠʢʦʚʽ ʢʦʥʪʘʢʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʪʨʫʤʦʟʥʽʤʘʥʥʷ; ʪʦʨʮʝʚʽ ʢʦʥʪʘʢʪʠ 

ï ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʟ ʧʣʦʱʠʥʠ, ʢʦʥʪʘʢʪ ʤʘʻ ʚʝʣʠʢʠʡ ʧʝʨʝʭʽʜʥʠʡ 

ʦʧʽʨ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʜʫʛʦʛʘʩʽʥʥʷ; 

ɻʝʨʤʝʪʠʯʥʽ ʢʦʥʪʘʢʪʠ - ʟʜʽʡʩʥʶʶʪʴ ʨʦʟʤʠʢʘʥʥʷ ʽ ʟʘʤʠʢʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ʚ ʩʝʨʝʜʦʚʠʱʽ ʽʥʝʨʪʥʦʛʦ ʛʘʟʫ ʘʙʦ ʚʘʢʫʫʤʫ. ʂʦʥʪʘʢʪʠ 1 ʽ 2 

ʛʝʨʢʦʥʘ (ʨʠʩ.2.12), ʚʠʢʦʥʘʥʽ ʟ ʟʘʣʽʟʦ-ʥʽʢʝʣʝʚʦʛʦ ʩʧʣʘʚʫ, ʨʦʟʤʽʱʝʥʽ ʚʩʝʨʝʜʠʥʽ 

ʩʢʣʷʥʦʛʦ ʙʘʣʦʥʯʠʢʘ 4, ʟʘʧʦʚʥʝʥʦʛʦ ʘʟʦʪʦʤ ʟ ʜʦʤʽʰʢʦʶ ʚʦʜʥʶ ʘʙʦ ʛʝʣʽʶ. ʇʨʠ 

ʧʨʦʭʦʜʞʝʥʥʽ ʩʪʨʫʤʫ ʯʝʨʝʟ ʦʙʤʦʪʢʫ 3 ʢʦʥʪʘʢʪʠ 1 ʽ 2 ʧʽʜ ʜʽʻʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

ʟʘʤʠʢʘʶʪʴʩʷ. ʇʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʩʪʨʫʤʫ ʚ ʦʙʤʦʪʮʽ, ʢʦʥʪʘʢʪʠ ʨʦʟʤʠʢʘʶʪʴʩʷ ʧʽʜ 

ʜʽʻʶ ʧʨʫʞʥʠʭ ʧʣʘʩʪʠʥ. 

ʂʝʨʫʚʘʥʥʷ  ʢʦʥʪʘʢʪʘʤʠ ʤʦʞʝ ʟʜ̔ ʡʩʥʶʚʘʪʠʩʷ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʩʪʽʡʥʦʛʦ 

ʤʘʛʥʽʪʫ. ʇʨʠ ʥʘʙʣʠʞʝʥʥʽ ʤʘʛʥʽʪʫ ʜʦ ʛʝʨʢʦʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʤʠʢʘʥʥʷ 
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ʢʦʥʪʘʢʪʽʚ, ʧʨʠ ʚʽʜʜʘʣʝʥʥʽ - ʨʦʟʤʠʢʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʰʣʷʭʦʚʽ 

ʚʠʤʠʢʘʯʽ ʥʘ ʛʝʨʢʦʥʘʭ. ɻʝʨʢʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʥʝ ʪʽʣʴʢʠ ʟʘʤʠʢʘʶʯʽ, ʘ ʡ 

ʨʦʟʤʠʢʘʶʯʽ, ʘ ʪʘʢʦʞ ʧʝʨʝʤʠʢʘʶʯʽ ʢʦʥʪʘʢʪʠ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʣʝʛʢʦ ʩʪʚʦʨʠʪʠ 

ʨʝʣʝ ʟ ʧʘʤ'ʷʪʪʶ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʛʥʽʪʦʧʨʦʚʽʜ ʟ ʤʘʛʥʽʪʦʪʚʝʨʜʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠʤʠʢʘʻ ʜʦ ʢʦʥʪʘʢʪʽʚ 1 ʽ ʤʘʻ ʢʝʨʫʶʯʫ ʦʙʤʦʪʢʫ. ʇʨʠ ʧʦʜʘʚʘʥʥʽ 

ʩʠʛʥʘʣʫ ʤʘʛʥʽʪʦʧʨʦʚʽʜ ʥʘʤʘʛʥʽʯʫʻʪʴʩʷ ʽ ʢʦʥʪʘʢʪʠ ʟʘʤʠʢʘʶʪʴʩʷ. 

ʇʽʩʣʷ ʟʥʷʪʪʷ ʩʠʛʥʘʣʫ ʯʝʨʝʟ ʢʦʥʪʘʢʪʠ ʧʨʦʭʦʜʠʪʴ ʟʘʣʠʰʢʦʚʠʡ ʤʘʛʥʽʪʥʠʡ 

ʧʦʪʽʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʥʪʘʢʪʘʤ ʟʘʣʠʰʘʪʠʩʷ ʚ ʟʘʤʢʥʝʥʦʤʫ ʩʪʘʥʽ. ɼʣʷ ʾʭ 

ʨʦʟʤʠʢʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʽʤʧʫʣʴʩ ʟʚʦʨʦʪʥʦʾ ʧʦʣʷʨʥʦʩʪʽ ʽ ʨʦʟʤʘʛʥʽʪʠʪʠ 

ʤʘʛʥʽʪʦʧʨʦʚʽʜ. 

 

 
 

ʈʠʩʫʥʦʢ 2.12 - ɻʝʨʤʝʪʠʯʥʠʡ ʢʦʥʪʘʢʪ (ʛʝʨʢʦʥ): 1, 2 - ʢʦʥʪʘʢʪʠ; 3 - 

ʦʙʤʦʪʢʘ; 4 - ʩʢʣʷʥʠʡ ʙʘʣʦʥʯʠʢ; ɯ - ʩʪʨʫʤ ʦʙʤʦʪʢʠ. 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʜʽʡʥʦʛʦ ʢʦʥʪʘʢʪʫ ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʛʝʨʢʦʥʘ 

ʧʦʢʨʠʚʘʶʪʴ ʪʦʥʢʠʤ ʰʘʨʦʤ ʟʦʣʦʪʘ, ʨʦʜʽʶ ʘʙʦ ʩʨʽʙʣʘ. ʇʝʨʝʜ ʚʩʪʘʥʦʚʣʝʥʥʷʤ 

ʢʦʥʪʘʢʪʠ ʥʘʛʨʽʚʘʶʪʴ ʜʦ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʦʥʠ 

ʟʚʽʣʴʥʷʶʪʴʩʷ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʦʢʩʠʜʽʚ ʽ ʟʘʙʨʫʜʥʝʥʥʷ. ɿʘʚʜʷʢʠ ʪʦʤʫ ʱʦ 

ʢʦʥʪʘʢʪʠ ʽʟʦʣʴʦʚʘʥʽ ʚʽʜ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʨʘʮʶʶʪʴ ʚ ʘʪʤʦʩʬʝʨʽ 

ʽʥʝʨʪʥʦʛʦ ʛʘʟʫ, ʥʘʜʽʡʥʽʩʪʴ ʾʭ ʩʢʣʘʜʘʻ (2 Ŀ 108)...(2 Ŀ 109) ʢʦʤʫʪʘʮʽʡ, ʱʦ ̫ʢ 

ʤʽʥʽʤʫʤ, ʥʘ ʜʚʘ ʧʦʨʷʜʢʠ ʚʠʱʝ, ʥʽʞ ʫ ʟʚʠʯʘʡʥʠʭ ʢʦʥʪʘʢʪʽʚ ʚ ʧʦʚʽʪʨʽ. ɿʘʚʜʷʢʠ 

ʩʚʦʾʤ ʧʝʨʝʚʘʛʘʤ ʛʝʨʢʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʽ ʚ ʘʧʘʨʘʪʘʭ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ, ʘʞ ʜʦ 

10 ʢɺ. ʅʝʜʦʣʽʢʘʤʠ ʛʝʨʢʦʥʽʚ ʻ ʚʽʙʨʘʮʽʷ ʢʦʥʪʘʢʪʽʚ ʧʨʠ ʟʘʤʠʢʘʥʥʽ ʽ ʥʝʜʦʩʪʘʪʥʷ 

ʫʜʘʨʦʩʪʽʡʢʽʩʪʴ. ʊʨʠʚʘʣʽʩʪʴ ʚʽʙʨʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʫʤʦʚ ʽ ʢʦʣʠʚʘʻʪʴʩʷ 

ʚ ʤʝʞʘʭ 0,3...1,0 ʤʩ.  

ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʥʪʘʢʪʥʠʭ ʟ'ʻʜʥʘʥʴ: 

ɿʘʟʦʨ ʢʦʥʪʘʢʪʽʚ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʡʢʦʨʦʪʰʫ ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʦʟʽʤʢʥʝʥʠʤʠ 

ʨʦʙʦʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʨʫʭʦʤʦʾ ʡ ʥʝʨʫʭʦʤʦʾ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʝʡ. ɿʘʟʦʨ ʢʦʥʪʘʢʪʽʚ 

ʟʚʠʯʘʡʥʦ ʚʠʙʠʨʘʻʪʴʩʷ ʟ ʫʤʦʚʠ ʛʘʩʽʥʥʷ ʤʘʣʠʭ ʩʪʨʫʤʽʚ. 

ʇʨʠ ʨʦʙʦʪʽ ʢʦʥʪʘʢʪʠ ʟʥʦʰʫʶʪʴʩʷ. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʝ ʾʭ 

ʟ'ʻʜʥʘʥʥʷ ʥʘ ʪʨʠʚʘʣʠʡ ʩʪʨʦʢ, ʢʽʥʝʤʘʪʠʢʘ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʚʠʢʦʥʫʻʪʴʩʷ 
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ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʢʦʥʪʘʢʪʠ ʩʪʠʢʘʶʪʴʩʷ ʨʘʥʽʰʝ, ʥʽʞ ʨʫʭʦʤʘ ʩʠʩʪʝʤʘ (ʩʠʩʪʝʤʘ 

ʧʝʨʝʤʽʱʝʥʥʷ ʨʫʭʦʤʠʭ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʝʡ) ʜʦʭʦʜʠʪʴ ʜʦ ʫʧʦʨʫ. 

ʈʦʟʭʠʣ - ʥʘʡʤʝʥʰʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʦʚʥʽʩʪʶ ʨʦʟ'ʻʜʥʘʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ. 

ʁʦʛʦ ʚʝʣʠʯʠʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ ʛʘʩʽʥʥʷ ʜʫʛʠ, ʨʦʜʦʤ ʽ ʚʝʣʠʯʠʥʦʶ 

ʩʪʨʫʤʫ. 

ʗʢʱʦ ʧʨʠ ʟʘʤʢʥʝʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʨʫʭʦʤʦʾ ʩʠʩʪʝʤʠ ʟʘʙʨʘʪʠ ʥʝʨʫʭʦʤʫ, 

ʪʦ ʨʫʭʦʤʠʡ ʢʦʥʪʘʢʪ ʟʤʽʩʪʠʪʴʩʷ ʥʘ ʜʝʷʢʫ ʚʽʜʩʪʘʥʴ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʚʘʣʦʤ. 

ʇʨʦʚʘʣ ʚʠʟʥʘʯʘʻ ʟʘʧʘʩ ʥʘ ʟʥʦʰʫʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʧʨʠ ʟʘʜʘʥʦʤʫ ʯʠʩʣʽ 

ʩʧʨʘʮʴʦʚʫʚʘʥʴ. ɿʘ ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚ ʙʽʣʴʰʠʡ ʧʨʦʚʘʣ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ 

ʚʠʩʦʢʫ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʪʦʙʪʦ ʜʦʚʰʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ. ɸʣʝ ʙʽʣʴʰʠʡ ʧʨʦʚʘʣ, ʷʢ 

ʧʨʘʚʠʣʦ, ʚʠʤʘʛʘʻ ʡ ʧʦʪʫʞʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ. 

ʂʦʥʪʘʢʪʥʝ ʥʘʪʠʩʥʝʥʥʷ ð ʟʫʩʠʣʣʣʷ, ʱʦ ʩʪʠʩʢʘʻ ʢʦʥʪʘʢʪʠ ʚ ʤʽʩʮʽ ʾʭ 

ʜʦʪʠʢʘʥʥʷ. ʈʦʟʨʽʟʥʷʶʪʴ ʧʦʯʘʪʢʦʚʝ ʥʘʪʠʩʥʝʥʥʷ ὖ ʫ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ 

ʟʘʤʠʢʘʥʥʷ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʝʡ, ʢʦʣʠ ʧʨʦʚʘʣ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʽ ʢʽʥʮʝʚʝ 

ʥʘʪʠʩʢʘʥʥʷ ὖ ʧʨʠ ʧʦʚʥʦʤʫ ʧʨʦʚʘʣʽ: 

 

ὖ ὖ ὧЎὰ                                       (2.6) 

 

ʜʝ: ʩ ð ʞʦʨʩʪʢʽʩʪʴ ʢʦʥʪʘʢʪʥʦʾ ʧʨʫʞʠʥʠ;  

      ȹl1, ð ʧʦʯʘʪʢʦʚʝ ʥʘʪʠʩʥʝʥʥʷ ʧʨʫʞʠʥʠ;  

      ȹl2 ð ʜʦʜʘʪʢʦʚʠʡ ʥʘʪʠʩʥʝʥʥʷ ʧʨʫʞʠʥʠ ʧʨʠ ʚʠʙʦʨʽ ʧʨʦʚʘʣʫ. 

 

2.5 ʈʝʞʠʤʠ ʨʦʙʦʪʠ ʢʦʥʪʘʢʪʽʚ 

 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʟʘʤʢʥʝʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ʟʘʟʚʠʯʘʡ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʽʣʴʢʘ ʢʦʥʪʘʢʪʽʚ. ʂʦʥʪʘʢʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʫʭʦʤʠʤʠ ʽ 

ʥʝʨʫʭʦʤʠʤʠ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʥʝʨʫʭʦʤʠʭ ʢʦʥʪʘʢʪʽʚ ʩʪʨʫʤʦʚʽʜʥʽ ʝʣʝʤʝʥʪʠ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʝ ʧʝʨʝʤʽʰʘʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ, 

ʘ ʱʽʣʴʥʦ ʽ ʥʘʜʽʡʥʦ ʟ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ. ʋ ʨʘʟʽ ʨʫʭʦʤʠʭ ʢʦʥʪʘʢʪʽʚ ʝʣʝʤʝʥʪʠ 

ʢʦʣʘ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʟ'ʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ (ʫʚʽʤʢʥʝʥʥʷ ʢʦʣʘ), 

ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʥʝʦʙʭʽʜʥʦʛʦ ʯʘʩʫ ʱʽʣʴʥʦ ʽ ʥʘʜʽʡʥʦ ʩʢʨʽʧʣʝʥʠʤʠ 

(ʧʨʦʚʝʜʝʥʥʷ ʩʪʨʫʤʫ ʢʦʣʦʤ), ʧʽʩʣʷ ʯʦʛʦ ʨʦʟ'ʻʜʥʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʚʦʜʫ 

(ʚʠʤʢʥʝʥʥʷ ʢʦʣʘ). 

ʋʚʽʤʢʥʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ. ʇʨʠ ʟʘʤʠʢʘʥʥʽ ʢʦʥʪʘʢʪʽʚ ʤʦʞʫʪʴ 

ʤʘʪʠ ʤʽʩʮʝ ʪʘʢʽ ʧʨʦʮʝʩʠ: 

- ʚʽʙʨʘʮʽʷ ʢʦʥʪʘʢʪʽʚ;  

- ʝʨʦʟʽʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʝʥʥʷ ʨʦʟʨʷʜʫ ʤʽʞ ʟ'ʻʜʥʫʚʘʥʠʤʠ 

ʢʦʥʪʘʢʪʘʤʠ; 
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ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʨʦʜʫ ʚʽʙʨʘʮʽʾ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʨʠʩ.2.13. ʈʫʭʦʤʠʡ ʢʦʥʪʘʢʪ 

1 ʟʚ'ʷʟʘʥʠʡ ʟ ʢʦʥʪʘʢʪʥʠʤ ʚʘʞʝʣʝʤ 2 ʯʝʨʝʟ ʢʦʥʪʘʢʪʥʫ ʧʨʫʞʠʥʫ 3. ʉʪʘʪʠʯʥʠʡ 

ʢʦʥʪʘʢʪ 4 ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʠʡ ʥʘ ʦʧʦʨʽ. ɽʣʝʢʪʨʦʤʘʛʥʽʪ ʢʦʥʪʘʢʪʦʨʘ ʚʧʣʠʚʘʻ 

ʥʘ ʚʘʞʽʣʴ 2. ʋ ʤʦʤʝʥʪ ʟʽʪʢʥʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʚʠʥʠʢʘʻ ʫʜʘʨ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʬʦʨʤʘʮʽʷ ʩʪʠʩʥʝʥʠʭ ʢʦʥʪʘʢʪʽʚ ʽ ʚʽʜʢʠʜʘʥʥʷ ʢʦʥʪʘʢʪʫ 1 ʚʧʨʘʚʦ. 

ʄʽʞ ʢʦʥʪʘʢʪʘʤʠ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘʟʦʨ ʽ ʟʘʛʦʨʷʻʪʴʩʷ ʜʫʛʘ. ʈʫʭ ʢʦʥʪʘʢʪʫ 1 ʚʧʨʘʚʦ 

ʧʨʠʧʠʥʷʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʝʥʝʨʛʽʷ, ʦʪʨʠʤʘʥʘ ʧʨʠ ʫʜʘʨʽ, ʧʝʨʝʭʦʜʠʪʴ ʚ ʝʥʝʨʛʽʶ 

ʩʪʠʩʢʘʥʥʷ ʧʨʫʞʠʥʠ 3. ʇʽʩʣʷ ʮʴʦʛʦ ʢʦʥʪʘʢʪ 1 ʧʽʜ ʜʽʻʶ ʧʨʫʞʠʥʠ 3 ʧʦʯʠʥʘʻ 

ʧʝʨʝʤʽʱʫʚʘʪʠʩʴ ʚʣʽʚʦ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʥʦʚʠʡ ʫʜʘʨ ʽ ʥʦʚʝ ʚʽʜʢʠʜʘʥʥʷ ʢʦʥʪʘʢʪʫ. 

 

 
 

ʈʠʩʫʥʦʢ 2.13 - ʉʪʨʫʤʦʚʽʜʥʝ ʢʦʣʦ ʢʦʥʪʘʢʪʦʨʘ ʚ ʧʨʦʮʝʩʽ ʫʚʽʤʢʥʝʥʥʷ: 1, 4 

ï ʚʽʜʧʦʚʽʜʥʦ ʨʫʭʦʤʠʡ ʽ ʥʝʨʫʭʦʤʠʡ ʢʦʥʪʘʢʪʠ; 2 - ʚʘʞʽʣʴ; 3 ï ʧʨʫʞʠʥʘ. 

 

ʇʨʠ ʫʚʽʤʢʥʝʥʥʽ ʢʦʣʘ, ʱʦ ʤʘʻ ʢʦʨʦʪʢʝ ʟʘʤʠʢʘʥʥʷ, ʚʽʙʨʘʮʽʷ ʢʦʥʪʘʢʪʽʚ 

ʧʦʩʠʣʶʻʪʴʩʷ ʯʝʨʝʟ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʢʠʜʘʶʯʠʭ ʟʫʩʠʣʴ ʚ ʪʦʯʮʽ ʜʦʪʦʨʢʘʥʥʷ. ɼʣʷ 

ʪʦʛʦ ʱʦʙ ʥʝ ʙʫʣʦ ʦʧʣʘʚʣʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʚ ʤʦʤʝʥʪ ʾʭ ʜʦʪʦʨʢʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ 

ʟʫʩʠʣʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʪʷʛʫ ʢʦʥʪʘʢʪʥʦʾ ʧʨʫʞʠʥʠ ʢʦʤʧʝʥʩʫʚʘʪʠ 

ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʚʽʜʢʠʜʘʥʥʷ ʽ ʩʪʚʦʨʠʪʠ ʪʘʢʝ ʥʘʪʠʩʢʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʧʝʨʝʭʽʜʥʦʤʫ ʦʧʦʨʽ ʥʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʣʘʚʣʝʥʥʷ ʚ ʪʦʯʢʘʭ 

ʜʦʪʠʢʘʥʥʷ (2.5). 

ɺ ʘʧʘʨʘʪʘʭ, ʨʦʟʨʘʭʦʚʘʥʠʭ ʥʘ ʚʝʣʠʢʽ ʩʪʨʫʤʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ, 

ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʚ ʪʦʨʮʝʚʠʭ ʢʦʥʪʘʢʪʘʭ ʚʠʭʦʜʷʪʴ ʥʘʩʪʽʣʴʢʠ 

ʚʝʣʠʢʠʤʠ, ʱʦ ʢʦʥʪʘʢʪʥʽ ʧʨʫʞʠʥʠ ʧʦʚʠʥʥʽ ʨʦʟʚʠʚʘʪʠ ʟʫʩʠʣʣʷ ʚ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ 

ʥʴʶʪʦʥ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚ ʧʦʜʽʙʥʠʭ ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʽʥʰʦʾ 
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ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʥʪʘʢʪʽʚ, ʷʢʘ ʜʘʻ ʤʝʥʰʝ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʝ ʟʫʩʠʣʣʷ ʾʭ 

ʚʽʜʢʠʜʘʥʥʷ. 

ʋ ʢʦʥʪʘʢʪʥʠʭ ʩʠʩʪʝʤʘʭ ʽʩʥʫʶʪʴ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʜʚʦʭ ʪʠʧʽʚ. 

ʇʝʨʰʽ ʚʠʥʠʢʘʶʪʴ ʚ ʙʫʜʴ-ʷʢʠʭ ʢʦʥʪʘʢʪʥʠʭ ʩʠʩʪʝʤʘʭ ʽ ʦʙʫʤʦʚʣʝʥʽ ʩʘʤʦʶ 

ʧʨʠʨʦʜʦʶ ʢʦʥʪʘʢʪʥʠʭ ʷʚʠʱ, ʪʦʙʪʦ ʩʪʷʛʫʚʘʥʥʷʤ ʣʽʥʽʡ ʩʪʨʫʤʫ ʜʦ ʢʦʥʪʘʢʪʥʦʛʦ 

ʤʘʡʜʘʥʯʠʢʘ. ʎʽ ʟʫʩʠʣʣʷ, ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʽ ʚʯʝʥʠʤ-ʝʣʝʢʪʨʦʪʝʭʥʽʢʦʤ 

ɼ.ɼʚʘʡʪʦʤ, ʚʦʥʠ ʥʦʩʷʪʴ ʡʦʛʦ ʽʤ'ʷ ʽ ʧʦʟʥʘʯʘʶʪʴʩʷ ὖ̅. ʉʠʣʠ ʜʨʫʛʦʛʦ ʪʠʧʫ 

ʦʙʫʤʦʚʣʝʥʽ ʚʟʘʻʤʦʜʽʻʶ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʫʨʫ ʩʪʨʫʤʫ ʢʦʥʪʘʢʪʥʦʾ ʩʠʩʪʝʤʠ ʽ ʯʘʩʪʦ 

ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʥʪʫʨʥʠʤʠ. ʉʠʣʠ ɼʚʘʡʪʘ ʟʘʚʞʜʠ ʚʽʜʰʪʦʚʭʫʶʪʴ ʦʜʠʥ ʢʦʥʪʘʢʪ 

ʚʽʜ ʽʥʰʦʛʦ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʦʜʠʥ ʢʦʥʪʘʢʪ ʨʘʜʽʫʩʦʤ r ʚ ʦʩʝʩʠʤʝʪʨʠʯʥʽʡ 

ʢʦʥʪʘʢʪʥʽʡ ʩʠʩʪʝʤʽ ʫʟʜʦʚʞ ʦʩʽ ʢʦʥʪʘʢʪʽʚ ʜʽʻ ʩʠʣʘ 

 

╟̅ Ⱨ╘ἴἶ
►

♪

Ⱬ                                       (2.7)
 

 

ʋ ʢʦʤʧʝʥʩʘʪʦʨʘʭ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʢʦʥʪʘʢʪʥʠʭ ʟʫʩʠʣʴ (ʨʠʩ.2.14) 

ʢʦʥʪʫʨʥʽ ʩʠʣʠ ὖ ʩʧʨʷʤʦʚʘʥʽ ʪʘʢ, ʱʦʙ ʢʦʤʧʝʥʩʫʚʘʪʠ ʜʽʶ ʩʠʣ ɼʚʘʡʪʘ.  

ʋ ʰʚʠʜʢʦʜʽʶʯʠʭ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʘʭ ʢʦʥʪʫʨʥʽ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ 

ʩʠʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜʢʠʜʘʥʥʷ ʨʫʭʦʤʦʛʦ ʢʦʥʪʘʢʪʫ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʚʠʜʢʦʛʦ ʚʚʝʜʝʥʥʷ ʚ ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ ʦʧʦʨʫ ʚʠʥʠʢʘʶʯʦʾ 

ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ. 

ʋ ʤʽʨʫ ʥʘʙʣʠʞʝʥʥʷ ʨʫʭʦʤʦʛʦ ʢʦʥʪʘʢʪʫ ʜʦ ʥʝʨʫʭʦʤʦʛʦ ʚ ʧʨʦʮʝʩʽ 

ʫʚʽʤʢʥʝʥʥʷ ʢʦʣʘ ʟʨʦʩʪʘʻ ʥʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ ʽ 

ʧʨʠ ʧʝʚʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʙʽʡ ʤʽʞʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʤʽʞʢʫ. ɺ 

ʘʧʘʨʘʪʘʭ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ ʧʨʦʙʽʡ ʚʠʥʠʢʘʻ ʧʨʠ ʜʫʞʝ ʤʘʣʽʡ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʢʦʥʪʘʢʪʘʤʠ (ʩʦʪʽ ʜʦʣʽ ʤʽʣʽʤʝʪʨʘ). 

ʋ ʜʫʛʦʚʫ ʬʦʨʤʫ ʨʦʟʨʷʜ ʥʝ ʧʝʨʝʭʦʜʠʪʴ, ʦʩʢʽʣʴʢʠ ʨʫʭʦʤʠʡ ʢʦʥʪʘʢʪ 

ʨʫʭʘʻʪʴʩʷ ʽ, ʫʩʫʚʘʶʯʠ ʧʨʦʤʽʞʦʢ, ʧʨʠʧʠʥʷʻ ʨʦʟʨʷʜʥʽ ʧʨʦʮʝʩʠ. ʆʜʥʘʢ, 

ʚʠʥʠʢʘʶʯʽ ʧʨʠ ʧʨʦʙʦʾ ʝʣʝʢʪʨʦʥʠ ʙʦʤʙʘʨʜʫʶʪʴ ʘʥʦʜ ʽ ʚʠʢʣʠʢʘʶʪʴ ʡʦʛʦ 

ʟʥʦʰʝʥʥʷ. ʄʝʪʘʣ ʘʥʦʜʫ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʥʘ ʢʘʪʦʜʽ ʫ ʚʠʛʣʷʜʽ ʪʦʥʢʠʭ ʛʦʣʦʢ. 

ɿʥʦʰʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʥʝʩʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ ʦʜʥʦʛʦ 

ʢʦʥʪʘʢʪʫ ʥʘ ʽʥʰʠʡ, ʪʦʙʪʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚ ʥʘʚʢʦʣʠʰʥʽʡ ʧʨʦʩʪʽʨ ʙʝʟ ʟʤʽʥʠ 

ʩʢʣʘʜʫ ʤʘʪʝʨʽʘʣʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʬʽʟʠʯʥʠʤ ʟʥʦʰʝʥʥʷʤ, ʘʙʦ ʝʨʦʟʽʻʶ. ɽʨʦʟʽʷ ʧʨʠ 

ʟʘʤʠʢʘʥʥʽ ʥʝʚʝʣʠʢʘ, ʘʣʝ ʧʨʠ ʤʘʣʠʭ ʥʘʪʠʩʥʝʥʥʷʭ ʽ ʤʘʣʠʭ ʚʽʜʩʪʘʥʷʭ ʤʽʞ 

ʢʦʥʪʘʢʪʘʤʠ ʚʦʥʘ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʾʭ ʩʧʽʢʘʥʥʷ. 
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ʈʠʩʫʥʦʢ 2.14 - ʊʠʧʠ ʢʦʤʧʝʥʩʘʪʦʨʽʚ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʥʘ 

ʢʦʥʪʘʢʪʘʭ 

 

ɺ ʘʧʘʨʘʪʘʭ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ʧʽʜ ʯʘʩ ʟʙʣʠʞʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʧʨʦʙʽʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ. ɺʠʥʠʢʣʘ ʜʫʛʘ ʛʦʨʠʪʴ ʚʽʜʥʦʩʥʦ ʜʦʚʛʦ; 

ʧʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʝ ʟʚʘʨʶʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʫʚʽʤʢʥʝʥʥʽ ʢʦʣʘ, ʱʦ 

ʤʘʻ ʢʦʨʦʪʢʝ ʟʘʤʠʢʘʥʥʷ. ɿʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʦʩʣʽʜʦʚʥʦ ʫʚʽʤʢʥʝʥʠʭ ʢʦʥʪʘʢʪʥʠʭ ʟ'ʻʜʥʘʥʴ (ʨʦʟʨʠʚʽʚ) ʟʤʝʥʰʫʻʪʴʩʷ ʥʘʧʨʫʛʘ, 

ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʨʦʟʨʠʚ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʟʠʪʠ ʯʘʩ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʦʙʦʶ 

ʜʦ υϽρπc. ɺʢʘʟʘʥʝ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʥʦ ʙʝʟʧʝʯʥʠʤ ʜʣʷ ʤʘʩʣʷʥʠʭ ʚʠʤʠʢʘʯʽʚ. 

ʇʨʦʚʝʜʝʥʥʷ ʩʪʨʫʤʫ ʢʦʥʪʘʢʪʘʤʠ ʚ ʫʚʽʤʢʥʝʥʦʤʫ ʩʪʘʥʽ. ʋ ʮʴʦʤʫ 

ʨʝʞʠʤʽ ʩʣʽʜ ʨʦʟʨʽʟʥʷʪʠ ʜʚʘ ʚʠʧʘʜʢʠ:  

1) ʯʝʨʝʟ ʢʦʥʪʘʢʪʠ ʧʨʦʭʦʜʠʪʴ ʪʨʠʚʘʣʠʡ ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ; 

2) ʯʝʨʝʟ ʢʦʥʪʘʢʪʠ ʧʨʦʭʦʜʠʪʴ ʩʪʨʫʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ. ɼʣʷ ʥʘʜʽʡʥʦʾ 

ʨʦʙʦʪʠ ʢʦʥʪʘʢʪʽʚ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ ʩʪʨʫʤʽ Iʅ ʧʘʜʽʥʥʷ 

ʥʘʧʨʫʛʠ ʥʘ ʦʧʦʨʽ Rʇ 

 

ὍὙ Ὗ̋Ȣ̅̏̐ πȟυȣπȟψὟ̐  ̌                       (2.8) 

 

ʜʝ Ὗ̐  ̌- ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ  ʧʨʠ ʧʣʘʚʣʝʥʥʽ ʚ ʪʦʯʮʽ ʜʦʪʠʢʫ. 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʪʘʢʪʽʚ ʥʘ ʥʝʚʝʣʠʢʽ ʩʪʨʫʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʨʤʫʣʫ 

(2.6). ɿʘ ʟʘʜʘʥʠʤ ʩʪʨʫʤʦʤ Ὅ ʽ ʜʦʧʫʩʪʠʤʠʤ ʟʥʘʯʝʥʥʷʤ ʥʘʧʨʫʛʠ Ὗ̋Ȣ̅̏ ̐

ʚʠʟʥʘʯʘʶʪʴ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ Ὑ̐, ʧʽʩʣʷ ʯʦʛʦ ʟʥʘʭʦʜʷʪʴ ʥʝʦʙʭʽʜʥʫ ʩʠʣʫ 

ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʪʠʩʥʝʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ (2.4). 

ʇʨʠ ʢʦʨʦʪʢʦʤʫ ʟʘʤʠʢʘʥʥʽ ʯʝʨʝʟ ʢʦʥʪʘʢʪʠ ʧʨʦʭʦʜʷʪʴ ʩʪʨʫʤʠ, ʷʢʽ ʚ 10-20 

ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʶʪʴ Ὅ. ʏʝʨʝʟ ʤʘʣʫ ʧʦʩʪʽʡʥʫ ʯʘʩʫ ʥʘʛʨʽʚʫ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʦʥʪʘʢʪʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʧʨʘʢʪʠʯʥʦ ʤʠʪʪʻʚʦ ʧʽʜʥʽʤʘʻʪʴʩʷ ʽ ʤʦʞʝ ʜʦʩʷʛʪʠ 
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ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ. ɸʥʘʣʽʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʩʪʨʫʤʫ ʧʣʘʚʣʝʥʥʷ ʧʨʠ 

ʢʦʨʦʪʢʦʤʫ ʟʘʤʠʢʘʥʥʽ ʫʪʨʫʜʥʝʥʠʡ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʶʯʽ ʬʦʨʤʫʣʠ ʥʝ ʚʨʘʭʦʚʫʶʪʴ 

ʨʦʟʤ'ʷʢʰʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ʊʦʤʫ ʧʨʠ ʧʨʘʢʪʠʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʘʭ ʢʦʥʪʘʢʪʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʦʩʣʽʜʥʠʤʠ ʜʘʥʠʤʠ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʚ'ʷʟʫʶʯʠʤʠ ʩʪʨʫʤ ʟʚʘʨʶʚʘʥʥʷ ʽ ʟʫʩʠʣʣ ̫ʥʘʪʠʩʥʝʥʥʷ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʢʦʥʪʘʢʪʽʚ ʜʦʙʨʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʘʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʬʦʨʤʫʣʘ (2.9): 

╘ ▓╬Ѝ╕,                                                 (2.9) 

ʜʝ I - ʩʪʨʫʤ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ (ʟʘʟʚʠʯʘʡ ʙʝʨʝʪʴʩʷ ʘʤʧʣʽʪʫʜʥʝ 

ʟʥʘʯʝʥʥʷ ʫʜʘʨʥʦʛʦ ʩʪʨʫʤʫ;  

    Ὧ - ʢʦʝʬʽʮʽʻʥʪ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʥʘʚʦʜʷʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʣʽʪʝʨʘʪʫʨʽ, 

ʥʘʧʨʠʢʣʘʜ [2];  

    F - ʟʫʩʠʣʣ ̫ʥʘʪʠʩʥʝʥʥʷ. 

 

ɺʠʤʢʥʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ. ʇʨʠ ʨʦʟʤʠʢʘʥʥʽ ʢʦʥʪʘʢʪʽʚ ʟʫʩʠʣʣʷ 

ʥʘʪʠʩʥʝʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ, ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʟʨʦʩʪʘʻ, ʪʦʤʫ ʟʨʦʩʪʘʻ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚ ʪʦʯʢʘʭ ʜʦʪʠʢʫ. ʋ ʤʦʤʝʥʪ ʨʦʟ'ʻʜʥʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʚʦʥʘ ʜʦʩʷʛʘʻ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʣʘʚʣʝʥʥʷ ʽ ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ ʚʠʥʠʢʘʻ ʤʽʩʪʦʢ ʟ ʨʽʜʢʦʛʦ ʤʝʪʘʣʫ. ʇʨʠ 

ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʭʦʜʞʝʥʥʽ ʢʦʥʪʘʢʪʽʚ ʤʽʩʪʦʢ ʨʦʟʨʠʚʘʻʪʴʩʷ ʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʘ ʚʠʥʠʢʘʻ ʜʫʛʦʚʠʡ ʘʙʦ ʪʣʽʶʯʠʡ ʨʦʟʨʷʜ. 

ʇʨʠ ʚʠʥʠʢʥʝʥʥʽ ʜʫʛʦʚʦʛʦ ʨʦʟʨʷʜʫ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʪʦʜʥʦʾ ʽ ʘʥʦʜʥʦʾ ʧʣʷʤ 

ʜʦʩʷʛʘʻ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ɺʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʘʢʪʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʦʢʠʩʣʝʥʥʷ, ʨʦʟʧʠʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʢʦʥʪʘʢʪʽʚ ʚ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʦʩʪʦʨʽ, ʧʝʨʝʥʝʩʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ ʦʜʥʦʛʦ ʝʣʝʢʪʨʦʜʘ ʥʘ 

ʽʥʰʠʡ ʽ ʫʪʚʦʨʝʥʥʷ ʧʣʽʚʦʢ. ɺʩʝ ʮʝ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʟʥʦʰʝʥʥʷ ʢʦʥʪʘʢʪʽʚ. 

ʇʝʨʝʥʝʩʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ ʦʜʥʦʛʦ ʝʣʝʢʪʨʦʜʫ ʥʘ ʽʥʰʠʡ ʥʘʡʙʽʣʴʰ ʰʢʽʜʣʠʚʝ ʧʨʠ 

ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʽ, ʦʩʢʽʣʴʢʠ ʥʘʧʨʷʤ ʧʝʨʝʥʝʩʝʥʥʷ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʱʦ ʚʝʜʝ ʜʦ 

ʰʚʠʜʢʦʛʦ ʚʠʭʦʜʫ ʢʦʥʪʘʢʪʽʚ ʟ ʣʘʜʫ. ʇʝʨʝʥʝʩʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ ʘʥʦʜʫ ʥʘ ʢʘʪʦʜ 

ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʟʠʪʠʚʥʦʶ ʝʨʦʟʽʻʶ, ʧʝʨʝʥʝʩʝʥʥʷ ʚ ʟʚʦʨʦʪʥʽʡ ʙʽʢ - ʥʝʛʘʪʠʚʥʦʶ. 

ʄʽʨʦʶ ʝʨʦʟʽʾ ʻ ʚʪʨʘʪʘ ʤʘʩʠ ʘʙʦ ʦʙôʻʤʫ ʢʦʥʪʘʢʪʫ. ʅʘʧʨʷʤʦʢ ʝʨʦʟʽʾ ʽ ʬʦʨʤʘ 

ʟʥʦʰʝʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʜʫ ʨʦʟʨʷʜʫ ʽ ʚʝʣʠʯʠʥʠ 

ʩʪʨʫʤʫ. ʆʩʥʦʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʙʦʨʦʪʴʙʠ ʟ ʝʨʦʟʽʻʶ ʢʦʥʪʘʢʪʽʚ ʚ ʘʧʘʨʘʪʘʭ ʥʘ 

ʩʪʨʫʤʠ ʚʽʜ 1 ʜʦ 600 ɸ ʻ: 

- ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʛʦʨʽʥʥʷ ʜʫʛʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʫʛʦʛʘʩʥʠʭ ʧʨʠʩʪʨʦʾʚ; 

- ʫʩʫʥʝʥʥʷ ʚʽʙʨʘʮʽʾ ʧʨʠ ʫʚʽʤʢʥʝʥʥʽ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʞʦʨʩʪʢʠʭ ʢʦʥʪʘʢʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
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ɼʣʷ ʢʦʥʪʘʢʪʽʚ, ʱʦ ʢʦʤʫʪʫʶʪʴ ʩʪʨʫʤʠ ʚʽʜ ʯʘʩʪʢʠ ʘʤʧʝʨʘ ʜʦ ʜʝʢʽʣʴʢʦʭ 

ʘʤʧʝʨ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʭʝʤʥʽ ʤʝʪʦʜʠ ʟʤʝʥʰʝʥʥʷ ʝʨʦʟʽʾ. 

 

2.6 ɿʥʦʰʫʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ. 

 

ɿʥʦʰʫʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʧʨʠ ʧʨʠ ʤʘʣʠʭ ʩʪʨʫʤʘʭ. ʗʢʱʦ Ὅ Ὅʜ, ʘ 

Ὗ Ὗʜ, ʪʦ ʟ'ʷʚʣʷʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʘ ʽʩʢʨʘ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʽ ʜʚʘ ʚʘʨʽʘʥʪʠ 

ʧʨʦʮʝʩʫ ʟʥʦʰʫʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ: 

1) ʟʥʦʰʫʚʘʥʥʷ, ʧʦʚ'ʷʟʘʥʝ ʟ ʫʪʚʦʨʝʥʥʷʤ ʦʢʠʩʥʠʭ ʧʣʽʚʦʢ ʘʙʦ ʢʦʨʦʟʽʷ; 

2) ʟʥʦʰʫʚʘʥʥʷ, ʧʦʚ'ʷʟʘʥʝ ʟ ʧʝʨʝʥʝʩʝʥʥʷʤ ʤʘʪʝʨʽʘʣʫ ʢʦʥʪʘʢʪʽʚ ʟ 

ʦʜʥʽʻʾ ʥʘ ʽʥʰʫ ʢʦʥʪʘʢʪ - ʜʝʪʘʣʴ ʽ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʧʽʜ ʜʽʻʶ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʥʘʟʠʚʘʻʪʴʩʷ ʝʨʦʟʽʻʶ ʢʦʥʪʘʢʪʫ. 

ɿʥʦʰʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʧʨʠ ʤʘʣʠʭ ʩʪʨʫʤʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

 

Ɑ ♬◊ẗ ▲,      (2.10) 

 

ʜʝ ‎ - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʘʪʝʨʽʘʣ ʢʦʥʪʘʢʪʫ;  

     q - ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʠʢʠ. 

ɿʥʦʰʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʧʨʠ ʤʘʣʠʭ ʩʪʨʫʤʘʭ ʟ'ʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ʟ ʽʥʜʫʢʪʠʚʥʽʩʪʶ. ʇʨʠ ʨʽʟʢʦʤʫ ʟʥʠʞʝʥʥʽ ʩʪʨʫʤʫ ʟ'ʷʚʣʷʻʪʴʩʷ 

ʨʟ̔ʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ, ʦʙʫʤʦʚʣʝʥʘ ɽʈʉ ʩʘʤʦʽʥʜʫʢʮʽʾ, ʯʝʨʝʟ ʮʝ ʚʠʥʠʢʘʻ 

ʽʩʢʨʦʚʠʡ ʨʦʟʨʷʜ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʟʥʦʰʝʥʥʷ ʧʽʜ ʜʽʻʶ ʽʩʢʨʦʚʦʛʦ ʨʦʟʨʷʜʫ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʩʢʨʦʛʘʩʥʽ ʢʦʣʘ. 

 

r

r

R, L

R, L

 
 

ʈʠʩʫʥʦʢ 2.15 - ɯʩʢʨʦʛʘʩʥʽ ʢʦʣʘ (B-C) 

 

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʨʦʟʤʠʢʘʥʥʽ ʢʦʣʘ ʯʘʩʪʠʥʘ ʡʦʛʦ ʝʥʝʨʛʽʾ ʡʜʝ ʥʘ 

ʟʘʨʷʜʞʘʥʥʷ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʘ ʪʨʠʚʘʣʽʩʪʴ ʽʩʢʨʦʚʦʛʦ ʨʦʟʨʷʜʫ ʽʩʪʦʪʥʦ 

ʩʢʦʨʦʯʫʻʪʴʩʷ. 
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ɿʥʦʰʫʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʧʨʠ ʚʝʣʠʢʠʭ ʩʪʨʫʤʘʭ ʚʠʥʠʢʘʻ, ʷʢʱʦ 

ʟʘʜʦʚʽʣʴʥʷʶʪʴʩʷ ʫʤʦʚʠ  Ὅ Ὅʜ, Ὗ Ὗʜ, ʪʦʙʪʦ ʟ'ʷʚʣʷʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ. 

ʇʨʠ ʮʴʦʤʫ ʟʥʦʰʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʟʘʣʝʞʠʪʴ:  

1) ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʨʦʟʤʠʢʘʥʴ ʢʦʥʪʘʢʪʽʚ (ʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʨʦʟʤʠʢʘʥʴ) 

 В Ɑ ẗ ▪       (2.11) 

 

ʜʝ ễ - ʩʫʤʘʨʥʝ ʟʥʦʰʝʥʥʷ;  

     „ - ʦʜʥʝ ʨʦʟʤʠʢʘʥʥʷ;  

     n - ʢʽʣʴʢʽʩʪʴ ʨʦʟʤʠʢʘʥʴ. 

 

2) ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ (ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ H ʟʥʦʰʝʥʥʷ 

ʟʤʝʥʰʫʻʪʴʩʷ). 

H

ů

 
 

ʈʠʩʫʥʦʢ 2.16 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʫʛʠ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

 

ʇʨʠ ʤʘʣʠʭ ʟʥʘʯʝʥʥʷʭ H ʜʫʛʘ ʛʦʨʠʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ 

ʦʧʦʨʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ (ʪʦʯʢʘʭ) - ʟʥʦʰʝʥʥʷ ʜʦʩʠʪʴ ʚʝʣʠʢʝ. 

 

 

                          
 

ʈʠʩʫʥʦʢ 2.17 ï ʇʝʨʝʤʽʱʝʥʥʷ ʜʫʛʠ ʧʦ ʦʧʦʨʥʠʭ ʪʦʯʢʘʭ 

 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ H ʜʫʛʘ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʜʦ ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫ - ʟʥʦʰʝʥʥʷ 

ʟʥʠʞʫʻʪʴʩʷ. 

ʋ ʨʘʟʽ ʧʦʜʘʣʴʰʦʛʦ ʧʦʩʠʣʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʯʘʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ 

ʢʦʥʪʘʢʪʽʚ ʚʠʢʠʜʘʻʪʴʩʷ ʮʠʤ ʧʦʣʝʤ ʟʘ ʤʝʞʽ ʤʽʞʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʤʽʞʢʫ ʽ 

ʟʥʦʰʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʇʨʠ ʱʝ ʙʽʣʴʰʦʤʫ ʧʦʩʠʣʝʥʥʽ ʧʦʣʷ ʚʞʝ ʚʝʩʴ ʤʘʪʝʨʽʘʣ 
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ʟ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʧʝʨʝʰʠʡʢʘ ʚʠʢʠʜʘʻʪʴʩʷ ʟʘ ʤʝʞʽ ʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʤʽʞʢʫ ʽ 

ʟʥʦʰʝʥʥʷ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ; 

3) ʚʽʜ ʥʘʧʨʫʛʠ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʜʫʛʘ ʟʘʣʠʰʘʻ 

ʤʽʞʢʦʥʪʘʢʪʥʠʡ ʧʨʦʤʽʞʦʢ ʚʞʝ ʧʨʠ ʟʘʟʦʨʽ 1...2 ʤʤ, ʪʦʤʫ ʟʥʦʰʝʥʥʷ ʚʽʜ ʥʘʧʨʫʛʠ 

U ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʣʝʞʠʪʴ; 

4) ʚʽʜ ʩʪʨʫʤʫ (ʟʘʣʝʞʥʽʩʪʴ ʣʽʥʽʡʥʘ). ʏʠʤ ʙʽʣʴʰʠʡ ʩʪʨʫʤ, ʪʠʤ ʙʽʣʴʰʝ 

ʟʥʦʰʝʥʥʷ ʢʦʥʪʘʢʪʽʚ; 

5) ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʦʟʭʦʜʞʝʥʥʷ ʢʦʥʪʘʢʪʽʚ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʧʦʣʷ 

ʟʥʦʰʝʥʥʷ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʣʝʞʠʪʴ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʣʷ 

ʟʘʣʝʞʥʽʩʪʴ ʟʚʦʨʦʪʥʘ, ʪʦʙʪʦ ʯʠʤ ʙʽʣʴʰʘ ʰʚʠʜʢʽʩʪʴ ʨʦʟʭʦʜʞʝʥʥʷ ʢʦʥʪʘʢʪʽʚ, 

ʪʠʤ ʾʭ ʟʥʦʰʝʥʥʷ ʤʝʥʰʝ. 

 

2.7 ɿʚʘʨʶʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ 

 

ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʢʦʥʪʘʢʪʠ ʚʝʣʠʢʠʭ ʩʪʨʫʤʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʪʨʫʤʽʚ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ) ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʥʠʭ ʤʦʞʝ ʜʦʩʷʛʪʠ ʪʘʢʠʭ ʚʝʣʠʯʠʥ, 

ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʦʯʢʘʭ ʜʦʪʠʢʘʥʥʷ ʩʪʘʥʝ ʨʽʚʥʦʶ ʘʙʦ ʥʘʚʽʪʴ ʧʝʨʝʚʠʱʠʪʴ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʗʢʱʦ ʮʝʡ ʩʪʨʫʤ ʧʨʦʪʽʢʘʻ ʜʦʩʪʘʪʥʽʡ ʯʘʩ, ʪʦ 

ʤʦʞʝ ʩʪʘʪʠʩʷ ʟʚʘʨʶʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ. ɿʥʘʯʝʥʥʷ ʩʪʨʫʤʫ, ʧʨʠ ʷʢʦʤʫ ʚ 

ʫʩʪʘʣʝʥʦʤʫ ʨʝʞʠʤʽ ʥʘʛʨʽʚʘʥʥʷ ʥʘʩʪʘʻ ʦʧʣʘʚʣʝʥʥʷ ʪʦʯʦʢ ʜʦʪʠʢʫ ʢʦʥʪʘʢʪʽʚ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʠʤ ʩʪʨʫʤʦʤ ʧʣʘʚʣʝʥʥʷ. ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ ʜʣʷ 

ʧʨʦʩʪʦʪʠ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʤʝʪʘʣʫ ʢʦʥʪʘʢʪʽʚ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ, ʪʦ ʟ ʬʦʨʤʫʣʠ ʍʦʣʴʤʘ-ʂʦʣʴʨʘʫʰʘ  

╤▓

ⱬⱦ
 Ᵽ                                            (2.12) 

ʽ ʚʠʨʘʟʫ ʜʣʷ ʦʧʦʨʫ ʩʪʷʛʫʚʘʥʥʷ  

╡╬
ⱬ

╪
                        (2.13) 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʤʽʥʽʤʘʣʴʥʠʡ ʩʪʨʫʤ ʧʣʘʚʣʝʥʥʷ: 

 

ἓἵἱἶ̐̌ ̐̌   Ⱦ      (2.14) 

 

ʋ ʮʴʦʤʫ ʚʠʨʘʟʽ ʚʩʽ ʚʝʣʠʯʠʥʠ ʤʘʶʪʴ ʙʫʪʠ ʚʟʷʪʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʧʣʘʚʣʝʥʥʷ. ʈʦʟʤʽʨʠ ʪʦʯʦʢ ʜʦʪʠʢʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʣʘʚʣʝʥʥʷ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ ʚ 1,5 ʨʘʟʠ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. 

ʊʝʦʨʝʪʠʯʥʦ ʤʽʥʽʤʘʣʴʥʠʡ ʩʪʨʫʤ ʧʣʘʚʣʝʥʥʷ ʧʣʘʚʠʪʴ ʤʝʪʘʣ ʥʝʩʢʽʥʯʝʥʥʦ 

ʜʦʚʛʦ. ʇʨʘʢʪʠʯʥʦ ʞ, ʯʝʨʝʟ ʤʘʣʽ ʨʦʟʤʽʨʠ ʢʦʥʪʘʢʪʽʚ, ʜʣʷ ʧʣʘʚʣʝʥʥʷ ʮʠʤ 

ʩʪʨʫʤʦʤ ʜʦʩʪʘʪʥʴʦ ʙʽʣʷ 10 ʩ. ʅʘʩʧʨʘʚʜʽ ʧʦʷʚʘ ʝʬʝʢʪʫ ʟʚʘʨʶʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ 

ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʤʝʥʰʠʭ ʩʪʨʫʤʘʭ, ʷʢʽ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʛʨʘʥʠʯʥʠʤʠ ʩʪʨʫʤʘʤʠ 
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ʟʚʘʨʶʚʘʥʥʷ, ʧʨʠ ʷʢʠʭ ʟ'ʷʚʣʷʶʪʴʩʷ ʥʝʚʝʣʠʢʽ ʤʘʡʜʘʥʯʠʢʠ ʩʭʦʧʣʶʚʘʥʥʷ 

(ʤʽʢʨʦʤʘʡʜʘʥʯʠʢʠ), ʣʝʜʴ ʧʦʤʽʪʥʽ ʜʣʷ ʥʝʦʟʙʨʦʻʥʦʛʦ ʦʢʘ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ 

ʧʨʠʭʦʧʣʶʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʥʘʩʪʽʣʴʢʠ, ʱʦ ʜʣʷ ʾʭ ʚʽʜʜʽʣʝʥʥʷ ʧʦʪʨʽʙʥʝ ʜʝʷʢʝ 

ʟʫʩʠʣʣʷ. ʆʩʦʙʣʠʚʦ ʧʦʤʽʪʥʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʪʘʢʽ ʩʭʦʧʣʶʚʘʥʥʷ ʫ ʢʦʚʟʥʠʭ ʽ 

ʚʨʫʙʥʠʭ ʢʦʥʪʘʢʪʽʚ. 

ʆʜʥʘʢ ʩʣʽʜ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʜʝʷʢʝ ʩʭʦʧʣʶʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ 

(ʟʚʘʨʶʚʘʥʥʷ) ʤʦʞʝ ʤʘʪʠ ʤʽʩʮʝ ʥʘʚʽʪʴ ʽ ʙʝʟ ʦʧʣʘʚʣʝʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʧʣʷʤ. ʊʘʢ, 

ʧʨʠ ʧʦʤʽʪʥʦʤʫ ʨʦʟʤôʷʢʰʝʥʥʽ ʤʝʪʘʣʫ ʽ ʟʘ ʥʘʷʚʥʦʩʪʽ ʯʠʤʘʣʠʭ ʟʫʩʠʣʴ ʩʪʠʩʥʝʥʥʷ 

ʢʦʥʪʘʢʪʽʚ ʤʦʞʣʠʚʝ ʟʯʝʧʣʝʥʥʷ - ʚʟʘʻʤʥʝ ʧʨʦʥʠʢʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ 

ʦʜʠʥ ʚ ʦʜʥʦʛʦ, ʧʦʜʽʙʥʦ ʜʦ ʪʦʛʦ, ʷʢ ʮʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʭʦʣʦʜʥʦʤʫ 

ʟʚʘʨʶʚʘʥʥʽ. ʎʝ ʦʩʦʙʣʠʚʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʩʠʣ ʪʝʨʪʷ (ʩʧʦʢʦʶ) ʫ 

ʢʦʚʟʥʠʭ ʽ ʚʨʫʙʥʠʭ ʢʦʥʪʘʢʪʘʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʥʘʯʝʥʴ ʛʨʘʥʠʯʥʠʭ ʩʪʨʫʤʽʚ ʟʚʘʨʶʚʘʥʥʷ 

ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ. ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʟʚʘʨʶʚʘʥʥʶ ʢʦʥʪʘʢʪʽʚ 

ʘʧʘʨʘʪʽʚ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʩʘʤʦʤʫ 

ʢʦʥʪʘʢʪʽ. 

ʋ ʧʨʦʚʽʜʥʠʢʫ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʠʡ ʧʝʨʝʭʽʜ ʡʦʛʦ ʧʝʨʝʨʽʟʫ, 

ʚʠʥʠʢʘʶʪʴ ʧʦʟʜʦʚʞʥʽ ʨʦʟʪʷʛʫʶʯʽ ʟʫʩʠʣʣʷ. ʋ ʢʦʥʪʘʢʪʘʭ ʤʘʻ ʤʽʩʮʝ ʩʪʷʛʫʚʘʥʥʷ 

ʩʪʨʫʤʫ ʜʦ ʪʦʯʦʢ ʜʦʪʠʢʫ ʽ, ʦʪʞʝ, ʚʠʥʠʢʘʶʪʴ ʟʫʩʠʣʣʷ ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ ʤʽʞ 

ʢʦʥʪʘʢʪʘʤʠ, ʱʦ ʤʘʶʪʴ ʪʫ ʞ ʧʨʠʨʦʜʫ. ʎʽ ʟʫʩʠʣʣʷ ʤʦʞʫʪʴ ʤʘʪʠ ʚʠʨʽʰʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʚ ʷʚʠʱʽ ʟʚʘʨʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʽʩʪʦʪʥʦ ʟʥʠʞʫʶʪʴ ʨʝʟʫʣʴʪʫʶʯʫ 

ʩʠʣʫ ʩʪʠʩʥʝʥʥʷ ʢʦʥʪʘʢʪʽʚ. ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʟʫʩʠʣʣʷ ʩʪʠʩʢʫʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʽ, ʚ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʪʝʧʣʦʚʘ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ 

ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʤʽʩʮʽ ʜʦʪʠʢʘʥʥʷ, ʤʝʪʘʣ ʧʣʘʚʠʪʴʩʷ ʽ ʥʘʩʪʫʧʘʻ ʟʚʘʨʶʚʘʥʥʷ. 

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

 

1. ʑʦ ʩʦʙʦʶ ʷʚʣʷʶʪʴ ʝʣʝʢʪʨʠʯʥʽ ʢʦʥʪʘʢʪʠ? 

2. ʗʢ ʚʧʣʠʚʘʻ ʜʝʬʦʨʤʘʮʽʷ ʢʦʥʪʘʢʪʽʚ ʥʘ ʝʣʝʢʪʨʠʯʥʠʡ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ? 

3. ʗʢʽ ʪʠʧʠ ʢʦʥʪʘʢʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ? 

4. ɺʽʜ ʯʦʛʦ ʟʘʣʝʞʠʪʴ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʘʢʪʽʚ ʽ ʷʢ ʚʦʥʘ ʚʧʣʠʚʘʻ ʥʘ ʾʭ 

ʨʦʙʦʪʫ? 

5. ʅʘʟʚʽʪʴ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʥʪʘʢʪʽʚ ʽ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

6. ʏʠʤ ʦʙʫʤʦʚʣʝʥʝ ʟʥʦhʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ? 

7. ʗʢʽ ʤʘʪʝʨʽʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ 

ʢʦʥʪʘʢʪʽʚ ʽ ʯʦʤʫ? 

8. ʏʠʤ ʦʙʫʤʦʚʣʝʥʦ ʫʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʢʦʤʫʪʘʮʽʡʥʠʭ 

ʘʧʘʨʘʪʘʭ? 

9. ʗʢʠʡ ʚʧʣʠʚ ʯʠʥʠʪʴ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ ʥʘ ʨʦʙʦʪʫ ʢʦʥʪʘʢʪʽʚ? 
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10. ʗʢʘ ʥʘʧʨʫʛʘ ʥʘʟʠʚʘʻʪʴʩʷ ʥʘʧʨʫʛʦʶ ʛʘʩʽʥʥʷ ʜʫʛʠ ʽ ʷʢ ʚʦʥʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ? 

11. ʅʘʟʚʽʪʴ ʩʧʦʩʦʙʠ ʟʥʠʞʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʥʘ 

ʨʦʙʦʪʫ ʢʦʥʪʘʢʪʽʚ. 

 

ʉʧʠʩʦʢ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ 

 

1. ʂʣʠʤʝʥʢʦ ɹ.ɺ. ɽʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ. ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʘʧʘʨʘʪʫʨʘ 

ʢʦʤʫʪʘʮʽʾ, ʢʝʨʫʚʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ. ɿʘʛʘʣʴʥʠʡ ʢʫʨʩ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. 

ʍʘʨʢʽʚ: ɺʠʜ-ʚʦ çʊʦʯʢʘè, 2012.- 340 ʩ. 

2. ʂʣʠʤʝʥʢʦ ɹ.ɺ. ɽʣʝʢʪʨʠʯʥʽ ʪʘ ʤʘʛʥʽʪʥʽ ʧʨʠʩʪʨʦʾ, ʝʣʝʢʪʨʠʯʥʽ 

ʫʩʪʘʥʦʚʢʠ. ʊʝʨʤʽʥʠ, ʪʣʫʤʘʯʝʥʥʷ, ʢʦʤʝʥʪʘʨʽ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ʍʘʨʢʽʚ.- 

ʊʦʯʢʘ, 2009. ï 272 ʩ. 

3. ʏʫʥʠʭʠʥ ɸ.ɸ.ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ. ʆʙʱʠʡ ʢʫʨʩ. ʄ.: 

ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ,1988.- 720 ʩ. 

4. ʊʘʝʚ ʀ.ʉ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʫʧʨʘʚʣʝʥʠʷ. ï ʄ.: ɺʳʩʰʘʷ 

ʰʢʦʣʘ, 1984.- 224 ʩ. 

5. ʈʦʜʰʪʝʡʥ ʃ.ɸ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ: ʋʯʝʙʥʠʢ ʜʣʷ 

ʪʝʭʥʠʢʫʤʦʚ.- 3-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʀ ʜʦʧ. ï ʃ.: ʕʥʝʨʛʦʠʟʜʘʪ. ʃʝʥʠʥʛʨ. ʦʪʜ-ʥʠʝ, 

1981. - 304 ʩ. 

  



55 

 

3. ʈʆɿʈɸʍʋʅʆʂ ɽʃɽʂʊʈʆɼʀʅɸʄɯʏʅʀʍ ɿʋʉʀʃʔ 

 

3.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ  

3.2 ʈʦʟʨʘʭʫʥʢʠ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ  

3.3 ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʤʽʞ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʨʦʚʽʜʥʠʢʘʤʠ  

3.4 ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʤʽʞ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ 

ʧʨʦʚʽʜʥʠʢʘʤʠ  

3.5 ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʚ ʢʽʣʴʮʝʚʦʤʫ ʚʠʪʢʫ ʽ ʤʽʞ ʢʽʣʴʮʝʚʠʤʠ 

ʚʠʪʢʘʤʠ  

3.6 ʄʝʭʘʥʽʯʥʠʡ ʨʝʟʦʥʘʥʩ  

 

ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ 

 

ʊʝʨʤʽʥ, 

ʚʠʟʥʘʯʝʥʥʷ 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʪʝʨʤʽʥʽʚ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʘ 

ʩʪʽʡʢʽʩʪʴ 

ɿʜʘʪʥʽʩʪʴ ʢʦʤʫʪʘʮʽʡʥʦʛʦ 

ʘʧʘʨʘʪʘ ʚʠʪʨʠʤʘʪʠ ʙʝʟ 

ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʦʭʦʜʞʝʥʥʷ 

ʥʘʡʙʽʣʴʰʦʛʦ ʤʦʞʣʠʚʦʛʦ ʟʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚ ʩʪʨʫʤʫ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ 

electrodynamic stability  

 

ɸʙʨʝʚʽʘʪʫʨʠ 

 

ɸʙʨʝʚʽʘʪʫʨʘ 
ʅʘʧʠʩʘʥʥʷ ʘʙʨʝʚʽʘʪʫʨʠ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

DC ʉʪʨʫʤ ʧʦʩʪʽʡʥʠʡ direct current 

ɸʉ ʉʪʨʫʤ ʟʤʽʥʥʠʡ alternatic current 

 

ʃʽʪʝʨʥʽ ʧʦʟʥʘʯʝʥʥʷ 

 

  F ʉʠʣʘ ʤʝʭʘʥʽʯʥʘ 

 

ʉʪʘʥʜʘʨʪʠ 

 

1. ɼʉʊʋ 2843-94. ɽʣʝʢʪʨʦʪʝʭʥʽʢʘ. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ. ʊʝʨʤʽʥʠ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ. ʂ.: ɼʝʨʞʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 1995. - 68 ʩ. 

2. ɼʉʊʋ 2815ï94 ɽʣʝʢʪʨʠʯʥʽ ʡ ʤʘʛʥʽʪʥʽ ʢʦʣʘ ʪʘ ʧʨʠʩʪʨʦʾ. ʊʝʨʤʽʥʠ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ. ʂ.: ɼʝʨʞʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 1995. ï105 ʩ. 
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3.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ  

 

ʇʨʠ ʢʦʨʦʪʢʦʤʫ ʟʘʤʠʢʘʥʥʽ ʚ ʤʝʨʝʞʽ ʯʝʨʝʟ ʩʪʨʫʤʦʚʽʜʥʫ ʯʘʩʪʠʥʫ ʘʧʘʨʘʪʘ 

ʤʦʞʫʪʴ ʧʨʦʭʦʜʠʪʠ ʩʪʨʫʤʠ, ʷʢʽ ʚ ʜʝʩʷʪʢʠ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʤʽʥʘʣʴʥʠʡ. ʎʽ 

ʩʪʨʫʤʠ, ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ, ʩʪʚʦʨʶʶʪʴ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ 

ʟʫʩʠʣʣʷ (ɽɼɿ), ʷʢʽ ʧʨʘʛʥʫʪʴ ʜʝʬʦʨʤʫʚʘʪʠ ʷʢ ʩʘʤʽ ʧʨʦʚʽʜʥʠʢʠ, ʪʘʢ ʽ ʽʟʦʣʷʪʦʨʠ, 

ʥʘ ʷʢʠʭ ʚʦʥʠ ʢʨʽʧʣʷʪʴʩʷ. ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ ʘʧʘʨʘʪʘ 

ʥʘʟʠʚʘʻʪʴʩʷ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʧʨʦʪʠʩʪʦʷʪʠ ʩʠʣʘʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʧʨʦʭʦʜʞʝʥʥʽ ʩʪʨʫʤʽʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ. ʎʷ ʚʝʣʠʯʠʥʘ ʤʦʞʝ ʚʠʨʘʞʘʪʠʩʷ 

ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʤʧʣʽʪʫʜʥʠʤ ʟʥʘʯʝʥʥʷʤ ʩʪʨʫʤʫ Ὅ̅̉,̎ ʧʨʠ ʷʢʦʤʫ ʤʝʭʘʥʽʯʥʽ 

ʥʘʧʨʫʛʠ ʚ ʜʝʪʘʣʷʭ ʘʧʘʨʘʪʘ ʥʝ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ, ʘʙʦ 

ʢʨʘʪʥʽʩʪʶ ʮʴʦʛʦ ʩʪʨʫʤʫ ʱʦʜʦ ʘʤʧʣʽʪʫʜʠ ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ: 

ὑ̅ ̉̎

Ὅ̅̉̎

ЍςὍ̎̏̍
 

ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʤ ʩʪʨʫʤʦʤ, 

ʷʢʠʡ ʘʧʘʨʘʪ ʤʦʞʝ ʚʠʪʨʠʤʘʪʠ ʙʝʟ ʧʦʰʢʦʜʞʝʥʥʷ . 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʝʣʝʢʪʨʠʯʥʠʡ ʘʧʘʨʘʪ ʤʘʻ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʫ 

ʩʪʽʡʢʽʩʪʴ 50 ʢɸ, ʪʦ ʮʝ ʟʥʘʯʠʪʴ, ʱʦ ʜʘʥʠʡ ʘʧʘʨʘʪ ʟʜʘʪʥʠʡ ʚʠʪʨʠʤʘʪʠ ʙʝʟ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʡʦʛʦ ʧʦʜʘʣʴʰʽʡ ʨʦʙʦʪʽ, ʪʘʢʽ 

ʤʝʭʘʥʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɿʦʚʩʽʤ ʽʥʰʠʡ ʭʘʨʘʢʪʝʨ ʤʘʶʪʴ ʜʠʥʘʤʽʯʥʽ ʩʠʣʠ ʨʝʞʠʤʫ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ (ʂ3). ʇʨʠ ʜʘʥʦʤʫ ʨʝʞʠʤʽ ʩʪʨʫʤʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʢʦʣʽ ʪʘ ʯʝʨʝʟ 

ʝʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ, ʚ ʜʝʩʷʪʢʠ ʽ ʩʦʪʥʽ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʤʽʥʘʣʴʥʽ (ʨʦʙʦʯʽ) 

ʩʪʨʫʤʠ ʽ ʜʦʩʷʛʘʶʪʴ ʜʝʩʷʪʢʽʚ ʢʽʣʦ ʘʤʧʝʨ (ʢɸ). 

ʉʧʨʠʯʠʥʝʥʝ ʨʝʞʠʤʦʤ ʂ3 ʧʽʜʚʠʱʝʥʥʷ ʩʪʨʫʤʫ ʟʙʽʣʴʰʫʻ 

ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣ,̫ ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʜʝʬʦʨʤʫʚʘʪʠ ʷʢ ʩʪʨʫʤʦʚʜ̔ʥʽ 

ʯʘʩʪʠʥʠ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ, ʪʘʢ ʽ ʽʟʦʣʷʪʦʨʽʚ, ʷʢʠʤʠ ʘʧʘʨʘʪʠ 

ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʜʦ ʟʘʟʝʤʣʝʥʠʭ ʯʘʩʪʠʥ ʝʣʝʢʪʨʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ.  

ʑʦʙ ʙʫʪʠ ʮʽʣʢʦʤ ʚʧʝʚʥʝʥʠʤ ʫ ʩʧʨʦʤʦʞʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʧʘʨʘʪʫ 

ʧʨʦʪʠʩʪʦʷʪʠ ʨʫʡʥʽʚʥʽʡ ʜʽʾ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣɹ, ʥʝʦʙʭʽʜʥʦ ʚʤʽʪʠ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʤʝʭʘʥʽʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʩʪʚʦʨʝʥʽ ʮʠʤʠ ʟʫʩʠʣʣʤ̫ʠ ʫ ʤʘʪʝʨʽʘʣʘʭ 

ʘʧʘʨʘʪʘ. ʊʘʢʠʡ ʨʦʟʨʘʭʫʥʦʢ ʪʠʤ ʙʽʣʴʰʝ ʥʝʦʙʭʽʜʥʠʡ ʯʝʨʝʟ ʪʝ, ʱʦ ʟ ʤʝʪʦʶ 

ʦʜʝʨʞʘʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ ʛʘʙʘʨʠʪʽʚ ʚ ʘʧʘʨʘʪʘʭ ʧʨʘʛʥʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠ 

ʩʪʨʫʤʦʚʜ̔ʥʽ ʯʘʩʪʠʥʠ ʷʢʥʘʡʙʣʠʞʯʝ ʦʜʥʘ ʜʦ ʦʜʥʦ.ʾ 
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3.2 ʈʦʟʨʘʭʫʥʢʠ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ 

ʤʝʪʦʜʠ.  

ʋ ʧʝʨʰʦʤʫ ï ʟʫʩʠʣʣʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʝʟʫʣʴʪʘʪ ʚʟʘʻʤʦʜʽʾ ʧʨʦʚʽʜʥʠʢʘ 

ʽʟ ʩʪʨʫʤʦʤ ʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʗʢʱʦ ʝʣʝʤʝʥʪʘʨʥʠʡ ʧʨʦʚʽʜʥʠʢ d1 (ʤ) ʟʽ 

ʩʪʨʫʤʦʤ i (ɸ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʟ ʽʥʜʫʢʮʽʻʶ ɺ (ʊʣ), 

ʩʪʚʦʨʶʚʘʥʦʛʦ ʽʥʰʠʤʠ ʧʨʦʚʽʜʥʠʢʘʤʠ (ʨʠʩ.3.1, ʘ), ʪʦ ʩʠʣʘ dF (ʅ), ʱʦ ʜʽʻ ʥʘ 

ʮʝʡ ʝʣʝʤʝʥʪ, ʻ ʪʘʢʠʤ :  

Ä&  É ẗ ÄÌ ẗ "   É ẗ " ẗ ÄÌ ẗ ÓÉÎ ɼ                    (3.1) 

ʜʝ i ï ʩʪʨʫʤ; ɓ ï ʢʫʪ ʤʽʞ ʚʝʢʪʦʨʘʤʠ ʝʣʝʤʝʥʪʫ dl ʽ ʽʥʜʫʢʮʽʾ ɺ, 

ʚʠʤʽʨʶʚʘʥʠʡ ʢʫʪʦʤ ʧʦʚʦʨʦʪʫ ʚʝʢʪʦʨʘ dl ʜʦ ʚʝʢʪʦʨʘ ɺ ʧʦ ʥʘʡʢʦʨʦʪʰʽʡ 

ʚʽʜʩʪʘʥʽ. ɿʘ ʥʘʧʨʷʤ dl ʙʝʨʝʪʴʩʷ ʥʘʧʨʷʤ ʩʪʨʫʤʫ ʚ ʝʣʝʤʝʥʪʽ. ʅʘʧʨʷʤ ʽʥʜʫʢʮʽʾ ɺ, 

ʩʪʚʦʨʶʚʘʥʦʾ ʽʥʰʠʤ ʧʨʦʚʽʜʥʠʢʦʤ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʧʨʘʚʠʣʦʤ ʙʫʨʘʚʯʠʢʘ, ʘ 

ʥʘʧʨʷʤ ʩʠʣʠ ï ʟʘ ʧʨʘʚʠʣʦʤ ʣʽʚʦʾ ʨʫʢʠ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʥʦʾ ʟʫʩʠʣʣʷ, ʱʦ ʜʽʻ ʥʘ ʧʨʦʚʽʜʥʠʢ ʟʘʚʜʦʚʞʢʠ l, 

ʥʝʦʙʭʽʜʥʦ ʧʽʜʩʫʤʫʚʘʪʠ ʩʠʣʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʚʩʽ ʡʦʛʦ ʝʣʝʤʝʥʪʠ:  

╕  ▀╕ ║Ͻ░ϽἻἱἶ♫Ͻ▀■                                    (3.2) 

ʋ ʨʘʟʽ ʙʫʜʴ - ʷʢʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʚʽʜʥʠʢʽʚ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ ɓ = 90Áʉ 

ʮʝ ʨʽʚʥʷʥʥʷ ʩʧʨʦʱʫʻʪʴʩʷ:  

╕  ║Ͻ░Ͻ▀■                                                 (3.3) 

ʆʧʠʩʘʥʠʡ ʤʝʪʦʜ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʦʜʽ, ʢʦʣʠ ʤʦʞʥʘ 

ʘʥʘʣʽʪʠʯʥʦ ʟʥʘʡʪʠ ʽʥʜʫʢʮʽʶ ʫ ʙʫʜʴ - ʷʢʽʡ ʪʦʯʮʽ ʧʨʦʚʽʜʥʠʢʘ, ʜʣʷ ʷʢʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʩʠʣʫ. ɯʥʜʫʢʮʽʶ ʚʠʟʥʘʯʘʶʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʢʦʥ ɹʽʦ - 

ʉʘʚʘʨʘ - ʃʘʧʣʘʩʘ.  

 

 
 

ʈʠʩʫʥʦʢ 3.1 ï ʅʘʧʨʷʤʦʢ ʜʽʾ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ ʤʽʞ ʧʨʦʚʽʜʥʠʢʘʤʠ 
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ɼʨʫʛʠʡ ʤʝʪʦʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ 

ʩʠʩʪʝʤʠ ʧʨʦʚʽʜʥʠʢʽʚ ʟʽ ʩʪʨʫʤʦʤ. ʗʢʱʦ ʥʝʭʪʫʚʘʪʠ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʶ ʝʥʝʨʛʽʻʶ 

ʩʠʩʪʝʤʠ ʽ ʧʨʠʡʥʷʪʠ, ʱʦ ʧʨʠ ʜʝʬʦʨʤʘʮʽʾ ʩʪʨʫʤʦʚʽʜʥʠʭ ʢʦʥʪʫʨʽʚ ʘʙʦ ʧʨʠ ʾʭ 

ʧʝʨʝʤʽʱʝʥʥʽ ʧʽʜ ʜʽʻʶ ɽɼɿ ʩʪʨʫʤʠ ʫ ʚʩʽʭ ʢʦʥʪʫʨʘʭ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ, 

ʪʦ ʩʠʣʫ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʨʽʚʥʷʥʥʷʤ:  

╕ ▀╦
▀●                                               (3.4) 

ʜʝ W ï ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʝʥʝʨʛʽʷ; ʭ ï ʤʦʞʣʠʚʝ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʥʘʧʨʷʤʽ ʜʽʾ 

ʩʠʣʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʣʘ ʜʦʨʽʚʥʶʻ ʧʦʭʽʜʥʽʡ ʯʘʩʪʠʥʥʽʡ ʚʽʜ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ 

ʝʥʝʨʛʽʾ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʧʦ ʢʦʦʨʜʠʥʘʪʽ, ʫ ʥʘʧʨʷʤʽ ʷʢʦʾ ʜʽʻ ʩʠʣʘ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ 

ɽ.ɼ.ɿ., ʜʽʶʯʠʭ ʧʨʠ ʢʦʨʦʪʢʦʤʫ ʟʘʤʠʢʘʥʥʽ, ʚʝʣʠʯʠʥʠ ʩʪʨʫʤʽʚ ʫ ʢʦʥʪʫʨʘʭ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʥʝʟʤʽʥʥʠʤʠ.  

ʙ) ʅʘʧʨʷʤ ʜʽʾ ɽɼɿ ɿʥʘʡʜʝʤʦ ʥʘʧʨʷʤ ʩʠʣʠ, ʱʦ ʜʽʻ ʥʘ ʝʣʝʤʝʥʪ dl1 ʽʟ 

ʩʪʨʫʤʦʤ i1 (ʨʠʩ.2, ʙ). ʃʽʥʽʷ ʽʥʜʫʢʮʽʾ ɺ2, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʩʪʨʫʤʦʤ i1, ʻ ʢʦʣʦʤ ʟ 

ʨʘʜʽʫʩʦʤ r, ʱʦ ʣʝʞʠʪʴ ʫ ʧʣʦʱʠʥʽ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʡ ʜʦ l2. ʅʘʧʨʷʤ ʩʠʣʠ dF1 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʧʨʘʚʠʣʦʤ ʣʽʚʦʾ ʨʫʢʠ (ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.2, ʙ). ɼʣʷ ʟʘʜʘʯʽ, ʢʦʣʠ 

ʚʩʽ ʧʨʦʚʽʜʥʠʢʠ ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ, ʩʫʤʘʨʥʘ ʽʥʜʫʢʮʽʷ, ʱʦ ʜʽʻ ʥʘ 

ʧʨʦʚʽʜʥʠʢ, ʟʘʚʞʜʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʮʽʻʾ ʧʣʦʱʠʥʠ, ʘ ʩʠʣʘ ʣʝʞʠʪʴ ʫ 

ʧʣʦʱʠʥʽ.  

ʅʘʧʨʷʤʠ ɽɼɿ ʜʣʷ ʜʝʷʢʠʭ ʚʠʧʘʜʢʽʚ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʚʽʜʥʠʢʽʚ ʚ ʦʜʥʽʡ 

ʧʣʦʱʠʥʽ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ.3.1. ʅʘʧʨʷʤ ʜʽʾ ʩʠʣʠ ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʠʡ ʟ 

ʥʘʩʪʫʧʥʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ: ʩʠʣʠ, ʱʦ ʜʽʶʪʴ ʚ ʢʦʥʪʫʨʽ ʽʟ ʩʪʨʫʤʦʤ, 

ʧʨʘʛʥʫʪʴ ʟʤʽʥʠʪʠ ʢʦʥʬʽʛʫʨʘʮʽʶ ʢʦʥʪʫʨʫ ʪʘʢ, ʱʦʙ ʦʭʦʧʣʶʚʘʥʠʡ ʢʦʥʪʫʨʦʤ 

ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʟʙʽʣʴʰʠʚʩʷ.  

ɿʨʫʯʥʠʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʫ ʜʽʾ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʦʾ ʩʠʣʠ ʻ ʤʝʪʦʜ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʢʘʜ. ʋ.ʌ. ʄʽʪʢʝʚʽʯʝʤ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʙʽʯʥʦʛʦ 

ʨʦʟʧʦʨʫ ʽ ʪʷʞʽʥʥʷ ʤʘʛʥʽʪʥʠʭ ʣʽʥʽʡ. ɿʦʙʨʘʞʘʶʪʴ ʽ ʥʘʢʣʘʜʘʶʪʴ ʦʜʥʘ ʥʘ ʦʜʥʫ 

ʢʘʨʪʠʥʠ ʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʩʪʨʫʤʦʤ ʢʦʞʥʦʛʦ ʟ ʧʨʦʚʽʜʥʠʢʽʚ. 

ɿʘʚʜʷʢʠ ʙʽʯʥʦʤʫ ʨʦʟʧʦʨʫ ʤʘʛʥʽʪʥʠʭ ʩʠʣʦʚʠʭ ʣʽʥʽʡ ʩʠʣʘ, ʱʦ ʜʽʻ ʥʘ ʧʨʦʚʽʜʥʠʢ, 

ʥʘʧʨʘʚʣʝʥʘ ʫ ʙʽʢ, ʜʝ ʧʦʣʝ ʦʩʣʘʙʣʝʥʝ (ʨʠʩ.3.1).  

 

3.3 ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʤʽʞ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʨʦʚʽʜʥʠʢʘʤʠ  

 

ɼʦ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚ ʷʢʠʭ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣ ̫

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʠʣʠ ʫ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʦʚʽʜʥʠʢʘʭ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ, 

ʥʘʧʨʠʢʣʘʜ, ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽ ʰʠʥʠ (ʨʠʩ.3.2), ʚ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴʩʷ ʟʥʘʯʥʽ 

ʚʟʘʻʤʥʽ ʟʫʩʠʣʣʷ F1; F2; F3 ʧʽʜ ʯʘʩ ʧʨʦʪʽʢʘʥʥʷ ʧʦ ʥʠʭ ʩʪʨʫʤʽʚ ʂ3. ʎʽ ʩʠʣʠ 

ʥʘʤʘʛʘʶʪʴʩʷ ʟʽʛʥʫʪʠ ʰʠʥʠ ʪʘ ʟʣʘʤʘʪʠ ʽʟʦʣʷʪʦʨʠ, ʥʘ ʷʢʠʭ ʚʦʥʠ ʟʘʢʨʽʧʣʝʥʽ. 
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ʈʠʩʫʥʦʢ 3.2 ï ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʩʠʣʠ ʚ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʦʚʽʜʥʠʢʘʭ 

 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦ ʜʚʦʭ ʪʦʥʢʠʭ ʧʨʦʚʽʜʥʠʢʘʭ ʜʦʚʞʠʥʦʶ l ʧʨʦʪʽʢʘʶʪʴ 

ʩʪʨʫʤʠ ʪʘ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʟʫʩʪʨʽʯ ʦʜʠʥ ʦʜʥʦʤʫ, ʪʦ ʥʘ ʧʨʦʚʽʜʥʠʢʠ ʙʫʜʫʪʴ ʜʽʷʪʠ 

ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʩʠʣʠ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʾʭ ʚʽʜʰʪʦʚʭʥʫʪʠ. 

 

Ὂ̅̉̎ Ὧ̄ϽὍϽὍϽρπ 

 

 

 

ʈʠʩʫʥʦʢ 3.3 ï ʅʘʧʨʷʤʦʢ ʜʽʾ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ ʚ ʧʘʨʘʣʝʣʴʥʠʭ 

ʧʨʦʚʽʜʥʠʢʘʭ 

ʂʽʣʴʢʽʩʥʝ ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʩʠʣʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʚʠʨʘʟʦʤ:  

 

Ὂ̅̉̎ Ὧ̄ϽὍϽὍϽρπ                                (3.5) 

 

ʜʝ Ὧ̄ - ʛʝʦʤʝʪʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

 

Ὧ̄ ρ                                   (3.6) 

 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ Ὧ̄ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʚʞʠʥʠ ʧʨʦʚʽʜʥʠʢʽʚ ʪʘ ʚʽʜʩʪʘʥʽ 

ʤʽʞ ʥʠʤʠ.  
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ʗʢʱʦ πȟρ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʚ ʨʝʘʣʴʥʠʭ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ, ʪʦ Ὂ̅̉ ̎

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ:  

 

Ὂ̅̉̎
Ͻ
ϽὍϽὍϽρπ                                 (3.7) 

 

ʇʨʠʢʣʘʜ. ɿʥʘʡʪʠ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʫ ʩʠʣʫ ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ ʧʨʦʚʽʜʥʠʢʽʚ, 

ʷʢʱʦ I1=50 ʢɸ, I2= ᵹ 50 ʢɸ (I1, I2 ʥʘʧʨʘʚʣʝʥʽ ʥʘʟʫʩʪʨʽʯ ʦʜʠʥ ʦʜʥʦʤʫ), ʘ=250 ʤʤ, 

l=3 ʤ. 

 

ɺʠʟʥʘʯʠʚʰʠ ʚʽʜʥʦʰʝʥʥʷ 
ȟ

πȟπψ ρ, ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʦʨʤʫʣʠ ʟʥʘʡʪʠ Ὂ̅̉:̎ 

 

Ὂ̅̉̎
ςϽσ

πȟςυ
ϽυπϽρπϽ υπϽρπϽρπ φπππ Ὄ 

 

ɿʥʘʢ ʤʽʥʫʩ ʧʦʢʘʟʫʻ, ʱʦ ʩʠʣʠ ʥʘʧʨʘʚʣʝʥʽ ʚ ʧʨʦʪʠʣʝʞʥʽ ʩʪʦʨʦʥʠ. 

ɺ ʧʦʧʝʨʝʜʥʽʡ ʬʦʨʤʫʣʽ ʙʫʣʦ ʧʨʠʡʥʷʪʝ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʨʦʚʽʜʥʠʢʠ ʜʫʞʝ 

ʪʦʥʢʽ. ʈʝʘʣʴʥʽ ʧʨʦʚʽʜʥʠʢʠ ʤʘʶʪʴ ʧʝʚʥʽ ʨʦʟʤʽʨʠ. ʋ ʢʨʫʛʣʠʭ ʪʘ ʪʨʫʙʯʘʩʪʠʭ 

ʧʨʦʚʽʜʥʠʢʘʭ ʤʘʛʥʽʪʥʽ ʩʠʣʦʚʽ ʣʽʥʽʾ ʤʘʶʪʴ ʬʦʨʤʫ ʢʽʣ ʽ ʥʘ ʧʨʘʢʪʠʮʽ ʧʨʠʡʥʷʪʦ 

ʚʚʘʞʘʪʠ, ʱʦ ʩʪʨʫʤ ʧʨʦʪʽʢʘʻ ʚ ʥʠʭ ʧʦ ʾʭʥʽʡ ʦʩʽ, ʪʦʤʫ ʚʠʱʝʥʘʚʝʜʝʥʽ ʬʦʨʤʫʣʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʩʧʨʘʚʝʜʣʠʚʠʤʠ ʽ ʜʣʷ ʪʘʢʠʭ ʬʦʨʤ ʨʝʘʣʴʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ. 

ʄʘʛʥʽʪʥʽ ʩʠʣʦʚʽ ʣʽʥʽʾ ʧʨʦʚʽʜʥʠʢʽʚ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ (ʨʠʩ.3.4) ʤʘʶʪʴ 

ʬʦʨʤʫ ʦʚʘʣʽʚ. ɿʤʽʥʘ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ ʜʣʷ ʪʘʢʠʭ ʧʨʦʚʽʜʥʠʢʽʚ 

ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʚʝʜʝʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʬʦʨʤʠ Ὧ̕  

ʂʽʣʴʢʽʩʥʝ ʟʥʘʯʝʥʥʷ Ὧ̕ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʪʦʚʱʠʥʠ ʧʨʦʚʽʜʥʠʢʘ 

h, ʡʦʛʦ ʰʠʨʠʥʠ b ʪʘ ʚʽʜʩʪʘʥʽ ʤʽʞ ʦʩʷʤʠ ʧʨʦʚʽʜʥʠʢʽʚ a. ʂʦʝʬʽʮʽʻʥʪ Ὧ̕ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʢʨʠʚʠʤʠ. 

ʊʦʜʽ ʜʣʷ ʧʨʦʚʽʜʥʠʢʽʚ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʘ ʩʠʣʘ ʤʦʞʝ 

ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

Ὂ̅̉̎ Ὧ̕ Ͻ
Ͻ
ϽὍϽὍϽρπ                                   (3.8) 
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ʈʠʩʫʥʦʢ 3.4 - ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ ʚ ʧʘʨʘʣʝʣʴʥʠʭ 

ʧʨʦʚʽʜʥʠʢʘʭ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ. 

 

3.4 ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʤʽʞ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ 

ʧʨʦʚʽʜʥʠʢʘʤʠ 

 

ɺ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʷ, ʚ ʷʢʽʡ 

ʩʪʨʫʤʦʚʜ̔ʥʽ ʝʣʝʤʝʥʪʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʜʠʥ ʦʜʥʦʤʫ 

(ʨʠʩ.3.5,ʘ). ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʦʜʘʥʘ ʫ ʚʠʛʣʷʜʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʧʨʦʚʽʜʥʠʢʘ ʥʝʩʢʽʥʯʝʥʥʦʾ ʜʦʚʞʠʥʠ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʚʽʜʨʽʟʢʘ ʜʦʚʞʠʥʦʶ a, 

ʧʦ ʷʢʠʭ ʧʨʦʪʽʢʘʻ ʩʪʨʫʤ i. ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʫ ʩʠʣʫ Ὂ̅̉ ̎ʫ ʪʘʢʽʡ ʢʦʥʩʪʨʫʢʮʽʾ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

Ὂ̅̉̎ ὍϽÌÎρπ                                     (3.9) 

ʜʝ r ï ʨʘʜʽʫʩ ʧʨʦʚʽʜʥʠʢʘ. 

 

 

 

ʈʠʩʫʥʦʢ 3.5- ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʤʽʞ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ 

ʧʨʦʚʽʜʥʠʢʘʤʠ 
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ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʫʩʠʣʣ ̫ʥʘʧʨʘʚʣʝʥʝ ʚ ʙʽʢ ʚʠʧʨʷʤʣʝʥʥʷ ʧʨʦʚʽʜʥʠʢʘ. 

ʅʘʡʙʽʣʴʰʝ ʣʽʥʽʡʥʝ ʟʫʩʠʣʣʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʤʽʩʮʽ ʟʛʠʥʫ ʧʨʦʚʽʜʥʠʢʘ. ʗʢʱʦ 

ʧʦʙʫʜʫʚʘʪʠ ʝʧʶʨʫ ʟʫʩʠʣʴ ʫʟʜʦʚʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ, ʚʦʥʘ ʙʫʜʝ ʤʘʪʠ 

ʚʠʛʣʷʜ, ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ.3.5, ʙ. 

ɺ ʦʢʨʝʤʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ ʩʪʨʫʤʦʚʜ̔ʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʤʘʪʠ 

ʚʠʛʣʷʜ ʥʘʧʽʚʧʝʪʣʽ, ʥʘʧʨʠʢʣʘʜ ʫ ʤʽʩʪʢʦʚʠʭ ʢʦʥʪʘʢʪʘʭ, ʨʫʙʠʣʴʥʠʢʘʭ ʪʘ ʽʥ. ʎʷ 

ʢʦʥʩʪʨʫʢʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ ʜʚʘ ʚʝʨʪʠʢʘʣʴʥʽ ʧʨʦʚʽʜʥʠʢʠ, ʟ'ʻʜʥʘʥʽ 

ʧʝʨʝʤʠʯʢʦʶ (ʪʨʘʚʝʨʩʦʶ) (ʨʠʩ.6, ʘ). 

ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʝ ʟʫʩʠʣʣʷ, ʱʦ ʜʽʻ ʥʘ ʧʝʨʝʤʠʯʢʫ, ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʷ ʧʽʜ 

ʚʧʣʠʚʦʤ ʟʫʩʠʣɹ ʚʽʜ ʣʽʚʦʛʦ ʪʘ ʧʨʘʚʦʛʦ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ, ʪʦʙʪʦ, ʙʫʜʝ ʫ 

ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʠʤ ʚʠʧʘʜʢʦʤ: 

Ὂ̅̉̎ ςϽρπϽὍϽÌÎ                                 (3.10) 

 

ʈʠʩʫʥʦʢ 3.6 - ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʤʽʞ ʚʝʨʪʠʢʘʣʴʥʠʤʠ 

ʧʨʦʚʽʜʥʠʢʘʤʠ, ʟ'ʻʜʥʘʥʠʭ ʧʝʨʝʤʠʯʢʦʶ (ʪʨʘʚʝʨʩʦʶ) 

 

ʇʨʠʢʣʘʜ. ʋ ʙʘʢʦʚʦʤʫ ʚʠʤʠʢʘʯʽ (ʨʠʩ.3.6, ʙ) ʩʪʨʫʤʦʚʜ̔ʥʽ ʝʣʝʤʝʥʪʠ 

ʨʦʟʤʽʱʝʥʽ ʥʘ ʚʽʜʩʪʘʥʽ 200 ʤʤ ʽ ʚʠʢʦʥʘʥʽ ʫ ʚʠʛʣʷʜʽ ʢʨʫʛʣʠʭ ʩʪʨʠʞʥʽʚ 

ʜʽʘʤʝʪʨʦʤ 20 ʤʤ. ɺʠʟʥʘʯʠʪʠ ʩʠʣʫ ʜʽʾ ʥʘ ʨʫʭʦʤʠʡ ʢʦʥʪʘʢʪ, ʷʢʱʦ ʯʝʨʝʟ 

ʚʠʤʠʢʘʯ ʧʨʦʪʽʢʘʻ ʥʘʩʢʨʽʟʥʠʡ ʩʪʨʫʤ ʂ3  ɯʢʟ = 50 ʢɸ  

Ὂ̅̉̎ ςϽρπϽυπϽρπ ϽÌÎ
πȟς

πȟπρ
ρυππ Ὄ ρυπ ̋  ̄

3.5 ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʚ ʢʽʣʴʮʝʚʦʤʫ ʚʠʪʢʫ ʽ ʤʽʞ ʢʽʣʴʮʝʚʠʤʠ 

ʚʠʪʢʘʤʠ 

 

ʋ ʢʽʣʴʮʝʚʦʤʫ ʚʠʪʢʫ (ʨʠʩ.3.7, ʘ) ʜʽʘʤʝʪʨʦʤ 2R, ʚʠʢʦʥʘʥʦʤʫ ʧʨʦʚʽʜʥʠʢʦʤ 

ʟ ʨʘʜʽʫʩʦʤ r, ʚʠʥʠʢʘʶʪʴ ʧʦʛʦʥʥʽ ʨʘʜʽʘʣʴʥʽ ʟʫʩʠʣʣ ̫ Ὂ̅̉,̎ ʷʢʽ ʧʨʘʛʥʫʪʴ 

ʟʙʽʣʴʰʠʪʠ ʨʘʜʽʫʩ ʚʠʪʢʘ. ʋ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʚʠʪʢʘ ʟ'ʷʚʣʷʻʪʴʩʷ ʟʫʩʠʣʣ ̫
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Ὂ̅̉,̎ ʷʢʝ ʧʨʘʛʥʝ ʨʦʟʽʨʚʘʪʠ ʚʠʪʦʢ. ʎʝ ʟʫʩʠʣʣ ̫ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʝʦʤʝʪʨʠʯʥʦʾ ʩʫʤʠ 

ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʯʚʝʨʪʴ ʚʠʪʢʘ. 

ʗʢʱʦ R>>r, ʪʦ ʟʫʩʠʣʣ ̫Ὂ̅̉ ̎ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

Ὂ̅̉̎ ρπϽὍϽÌÎ
Ͻ
πȟχυ                          (3.11) 

 

ʗʢʱʦ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʧʨʦʚʽʜʥʠʢʘ ʧʨʷʤʦʢʫʪʥʠʡ, ʪʦ ʫ ʬʦʨʤʫʣʫ 

ʟʘʤʽʩʪʴ ʦʩʪʘʥʥʴʦʾ ʩʢʣʘʜʦʚʦʾ -0,75 ʧʽʜʩʪʘʚʣʷʶʪʴ +0,5. 

 

 

 

ʈʠʩʫʥʦʢ 3.7 - ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʚ ʢʽʣʴʮʝʚʦʤʫ ʚʠʪʢʫ 

 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟʘʛʘʣʴʥʠʡ ʚʠʪʦʢ (ʨʠʩ.3.7, ʙ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ɤ ʚʠʪʢʽʚ 

ʧʨʦʚʦʜʫ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʜʘʥʠʡ ʧʝʨʝʨʽʟ ʨʘʜʽʫʩʦʤ r, ʫ ʬʦʨʤʫʣʽ ʥʝʦʙʭʽʜʥʦ 

ʧʨʠʡʥʷʪʠ I=IĀ,̟ ʜʝ I ï ʩʪʨʫʤ ʚ ʦʜʥʦʤʫ ʧʨʦʚʽʜʥʠʢʫ. 

ʋ ʢʦʪʫʰʢʘʭ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ, ʦʢʨʽʤ ʩʠʣ ʚʩʝʨʝʜʠʥʽ ʚʠʪʢʘ, ʽʩʥʫʶʪʴ 

ʪʘʢʦʞ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʤʽʞ ʚʠʪʢʘʤʠ (ʨʠʩ.3.8). ʇʨʠʯʦʤʫ, ʷʢʱʦ 

ʩʪʨʫʤʠ ʫ ʚʠʪʢʘʭ ʤʘʶʪʴ ʦʜʠʥ ʥʘʧʨʷʤʦʢ ʧʨʦʪʽʢʘʥʥʷ, ʪʦ ʚʠʪʢʠ ʧʨʘʛʥʫʪʴ 

ʥʘʙʣʠʟʠʪʠʩʷ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ. 

ʇʨʠ ʨʽʚʥʠʭ ʨʘʜʽʫʩʘʭ ʦʙʦʭ ʚʠʪʢʽʚ R, ʚʽʜʜʘʣʝʥʠʭ ʥʘ ʚʽʜʩʪʘʥʴ h ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ, ʟʫʩʠʣʣ ̫ʟʙʣʠʞʝʥʥʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

Ὂ̅̉̎ τ“ϽρπϽὍϽὍϽ                                   (3.12) 
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ʈʠʩʫʥʦʢ 3.8 - ɽʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʚʩʝʨʝʜʠʥʽ ʚʠʪʢʘ (ʘ) ʽ ʤʽʞ 

ʚʠʪʢʘʤʠ (ʙ) 

 

ʇʨʠʢʣʘʜ. ɿʥʘʡʪʠ ʩʠʣʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʜʚʦʤʘ ʚʠʪʢʘʤʠ ʟ ʨʽʚʥʠʤʠ 

ʨʘʜʽʫʩʘʤʠ R=25 ʩʤ, ʚʽʜʜʘʣʝʥʠʤʠ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʘ ʚʽʜʩʪʘʥʴ h=2 ʩʤ, ʷʢʱʦ 

ʯʝʨʝʟ ʥʠʭ ʧʨʦʪʽʢʘʻ ʩʪʨʫʤ 12 ʢɸ. 

 

Ὂ̅̉̎ τϽσȟρτϽρπϽρςϽρπϽ
πȟςυ

πȟπς
ςςππ Ὄ ςςπ ̋  ̄

 

ʚʠʩʥʦʚʦʢ: ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣ ̫ ʚ ʢʦʪʫʰʮʽ ʥʘʧʨʘʚʣʝʥʽ ʪʘʢ, ʱʦʙ 

ʩʪʠʩʥʫʪʠ ʢʦʪʫʰʢʫ ʧʦ ʜʦʚʞʠʥʽ ʪʘ ʪʦʚʱʠʥʽ ʽ ʟʙʽʣʴʰʠʪʠ ʾʾ ʜʽʘʤʝʪʨ (ʨʠʩ.3.8, ʙ). 

 

3.6 ʄʝʭʘʥʽʯʥʠʡ ʨʝʟʦʥʘʥʩ  

 

ʋʩʷʢʘ ʤʝʭʘʥʽʯʥʘ ʧʨʫʞʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʪʘʢ ʟʚʘʥʫ ʚʣʘʩʥʫ ʯʘʩʪʦʪʫ 

ʢʦʣʠʚʘʥʴ. ʗʢʱʦ ʷʢʘ-ʥʝʙʫʜʴ ʩʠʣʘ ʚʠʚʝʜʝ ʮʶ ʩʠʩʪʝʤʫ ʟ ʨʽʚʥʦʚʘʛʠ (ʜʝʬʦʨʤʫʻ ʾʾ 

ʷʢʠʤ-ʥʝʙʫʜʴ ʯʠʥʦʤ, ʥʝ ʧʝʨʝʭʦʜʷʯʠ ʤʝʞʽ ʧʨʫʞʥʦʩʪʽ), ʘ ʧʦʪʽʤ ʧʝʨʝʩʪʘʥʝ ʜʽʷʪʠ, 

ʪʦ ʩʠʩʪʝʤʘ ʙʫʜʝ ʷʢʠʡʩʴ ʯʘʩ ʢʦʣʠʚʘʪʠʩʷ ʙʽʣʷ ʩʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʨʽʚʥʦʚʘʛʠ. 

ʏʘʩʪʦʪʘ ʮʠʭ ʢʦʣʠʚʘʥʴ ʽ ʥʘʟʠʚʘʻʪʴʩʷ ʚʣʘʩʥʦʾ ʯʘʩʪʦʪʦʶ ʢʦʣʠʚʘʥʴ ʩʠʩʪʝʤʠ. 

ʐʚʠʜʢʽʩʪʴ ʾʭʥʴʦʛʦ ʟʛʘʩʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʫʞʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʤʘʩʠ 

ʩʠʩʪʝʤʠ ʽ ʾʾ ʜʝʪʘʣʝʡ, ʘ ʪʘʢʦʞ ʚʽʜ ʩʠʣ ʪʝʨʪʷ, ʡ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʥʘʯʝʥʥʷ ʩʠʣʠ, 

ʱʦ ʚʠʢʣʠʢʘʣʘ ʢʦʣʠʚʘʥʥʷ. 

ʗʢʱʦ ʩʠʣʘ, ʱʦ ʚʠʚʦʜʠʪʴ ʤʝʭʘʥʽʯʥʫ ʩʠʩʪʝʤʫ ʟ ʨʽʚʥʦʚʘʛʠ, ʙʫʜʝ ʤʽʥʷʪʠʩʷ 

ʽʟ ʯʘʩʪʦʪʦʶ, ʨʽʚʥʦʶ ʯʘʩʪʦʪʽ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʩʠʩʪʝʤʠ, ʪʦ ʥʘ ʜʝʬʦʨʤʘʮʽʶ 

ʦʜʥʦʛʦ ʧʝʨʽʦʜʫ ʙʫʜʝ ʥʘʢʣʘʜʘʪʠʩʷ ʜʝʬʦʨʤʘʮʽʷ ʥʘʩʪʫʧʥʦʛʦ ʧʝʨʽʦʜʫ ʡ ʩʠʩʪʝʤʘ 

ʙʫʜʝ ʨʦʟʛʦʡʜʫʚʘʪʠʩʷ ʽʟ ʚʩʝ ʟʨʦʩʪʘʶʯʦʶ ʘʤʧʣʽʪʫʜʦʶ, ʪʝʦʨʝʪʠʯʥʦ ʜʦ 

ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ. ʇʨʠʨʦʜʥʦ, ʱʦ ʥʽʷʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʥʝ ʤʦʞʝ ʧʨʦʪʠʩʪʦʷʪʠ ʪʘʢʽʡ 

ʚʩʽ ʟʨʦʩʪʘʶʯʽʡ ʜʝʬʦʨʤʘʮʽʾ ʡ ʨʫʡʥʫʻʪʴʩʷ. 
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ɿʙʽʛ ʯʘʩʪʦʪʠ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʽʟ ʯʘʩʪʦʪʦʶ ʟʤʽʥʠ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʦʾ 

ʩʠʣʠ ʥʘʟʠʚʘʻʪʴʩʷ ʤʝʭʘʥʽʯʥʠʤ ʨʝʟʦʥʘʥʩʦʤ. 

ʇʦʚʥʠʡ ʨʝʟʦʥʘʥʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʪʦʯʥʦʤʫ ʟʙʽʛʫ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ 

ʩʠʣʠ ʽʟ ʯʘʩʪʦʪʦʶ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʢʦʥʩʪʨʫʢʮʽʾ ʡ ʨʽʚʥʠʭ ʧʦʟʠʪʠʚʥʠʭ ʽ 

ʥʝʛʘʪʠʚʥʠʭ ʘʤʧʣʽʪʫʜʘʭ, ʯʘʩʪʢʦʚʠʡ ð ʧʨʠ ʥʝʧʦʚʥʦʤʫ ʟʙʽʛʫ ʯʘʩʪʦʪ ʽ ʥʝʨʽʚʥʠʭ 

ʘʤʧʣʽʪʫʜʘʭ. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʤʝʭʘʥʽʯʥʦʤʫ ʨʝʟʦʥʘʥʩʫ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʯʘʩʪʦʪʘ 

ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʯʘʩʪʦʪʠ ʟʤʽʥʠ 

ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʦʾ ʩʠʣʠ. ʂʨʘʱʝ, ʢʦʣʠ ʯʘʩʪʦʪʘ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʣʝʞʠʪʴ 

ʥʠʞʯʝ ʯʘʩʪʦʪʠ ʟʤʽʥʠ ʩʠʣʠ.  

ʇʽʜʙʽʨ ʥʝʦʙʭʽʜʥʦʾ ʯʘʩʪʦʪʠ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ 

ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. ɼʣʷ ʰʠʥ, ʥʘʧʨʠʢʣʘʜ, ʮʴʦʛʦ ʤʦʞʥʘ ʜʦʤʦʛʪʠʩʷ ʰʣʷʭʦʤ 

ʟʤʽʥʠ ʜʦʚʞʠʥʠ ʚʽʣʴʥʦʛʦ ʧʨʦʣʴʦʪʫ. 

ɼʣʷ ʧʽʜʨʘʭʫʥʢʫ ʚʣʘʩʥʦʾ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ ʰʠʥ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʬʦʨʤʫʣʘ: 

Ὢ                                           (3.13) 

ʜʝ l ð ʧʨʦʣʽʪ ʤʽʞ ʽʟʦʣʷʪʦʨʘʤʠ; E ð ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ, ʇʘ; Jð ʤʦʤʝʥʪ 

ʽʥʝʨʮʽʾ ʱʦʜʦ ʦʩʽ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʾ ʥʘʧʨʷʤʢʫ ʚʠʛʠʥʫ; g ð ʚʘʛʘ ʦʜʠʥʠʮʽ 

ʜʦʚʞʠʥʠ ʰʠʥʠ, H/ʩʤ; k ð ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʢʨʽʧʣʝʥʥʷ 

ʰʠʥ: k = 112 ʧʨʠ ʪʚʝʨʜʦʤʫ ʢʨʽʧʣʝʥʥʽ ʰʠʥ ʽ ʽʟʦʣʷʪʦʨʽʚ, k = 78 ʧʨʠ ʚʽʣʴʥʦʤʫ 

ʢʨʽʧʣʝʥʥʽ ʥʘ ʦʜʥʽʡ ʦʧʦʨʽ ʡ ʪʚʝʨʜʦʤʫ ð ʥʘ ʽʥʰʽʡ; k = 49 ʧʨʠ ʰʠʥʘʭ, ʱʦ ʚʽʣʴʥʦ 

ʣʝʞʘʪʴ ʥʘ ʦʧʦʨʘʭ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ ʽ ʟʘʚʜʘʥʥʷ 

 

1. ʏʠʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʨʘʟʠ ʜʣʷ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ (ɽɼɿ) 

ʤʽʞ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʨʦʚʽʜʥʠʢʘʤʠ ʥʝʩʢʽʥʯʝʥʥʦʾ ʽ ʢʽʥʝʯʥʦʾ ʜʦʚʞʠʥʠ? 

2. ʗʢ ʚʧʣʠʚʘʻ ʬʦʨʤʘ ʧʝʨʝʪʠʥʫ ʧʨʦʚʽʜʥʠʢʽʚ ʥʘ ʚʝʣʠʯʠʥʫ ɽɼɿ? 

3. ʏʠʤ ʟʫʤʦʚʣʝʥʘ ʩʠʣʘ ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ ʢʦʥʪʘʢʪʽʚ, ʽ ʜʦ ʷʢʠʭ 

ʰʢʽʜʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʚʦʥʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ? 

4. ʗʢ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ɽɼɿ ʚ ʢʨʫʛʦʚʦʤʫ ʚʠʪʢʫ ʽ ʤʽʞ ʚʠʪʢʘʤʠ? 

5.  ʇʦʷʩʥʽʪʴ ʧʨʠʯʠʥʫ ʚʠʥʠʢʥʝʥʥʷ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʦʛʦ ʟʫʩʠʣʣ ̫ʤʽʞ 

ʧʨʦʚʽʜʥʠʢʦʤ ʟʽ ʩʪʨʫʤʦʤ ʽ ʬʝʨʦʤʘʛʥʽʪʥʠʤ ʪʽʣʦʤ.  

6. ʗʢ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ɽɼɿ ʚʩʝʨʝʜʠʥʽ ʢʦʥʪʫʨʫ ʟʽ ʩʪʨʫʤʦʤ ʽ ʤʽʞ 

ʢʦʥʪʫʨʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ? 

7. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ 

ʘʧʘʨʘʪʽʚ. 
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8. ʗʢ ʩʧʨʷʤʦʚʘʥʽ ɽɼɿ ʽ ʤʦʤʝʥʪʠ ʚ ʩʠʩʪʝʤʘʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ 

ʧʨʦʚʽʜʥʠʢʽʚ? 

9. ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ɽɼɿ ʟʨʫʯʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʨʽʚʥʷʥʥʷ ɸʤʧʝʨʘ, ʘ ʚ ʷʢʠʭ - ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ? 

10. ʗʢʽ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʩʣʫʞʘʪʴ ʜʣʷ ʦʮʽʥʢʠ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ? 

 

ʉʧʠʩʦʢ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ 

 

1. ʂʣʠʤʝʥʢʦ ɹ.ɺ. ɽʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ. ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʘʧʘʨʘʪʫʨʘ 

ʢʦʤʫʪʘʮʽʾ, ʢʝʨʫʚʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ. ɿʘʛʘʣʴʥʠʡ ʢʫʨʩ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. 

ʍʘʨʢʽʚ: ɺʠʜ-ʚʦ çʊʦʯʢʘè, 2012.- 340 ʩ. 

2. ʂʣʠʤʝʥʢʦ ɹ.ɺ. ɽʣʝʢʪʨʠʯʥʽ ʪʘ ʤʘʛʥʽʪʥʽ ʧʨʠʩʪʨʦʾ, ʝʣʝʢʪʨʠʯʥʽ 

ʫʩʪʘʥʦʚʢʠ. ʊʝʨʤʽʥʠ, ʪʣʫʤʘʯʝʥʥʷ, ʢʦʤʝʥʪʘʨʽ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ʍʘʨʢʽʚ.- 

ʊʦʯʢʘ, 2009. ï 272 ʩ. 

3. ʏʫʥʠʭʠʥ ɸ.ɸ.ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ. ʆʙʱʠʡ ʢʫʨʩ. ʄ.: 

ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ,1988.- 720 ʩ. 

4. ʊʘʝʚ ʀ.ʉ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʫʧʨʘʚʣʝʥʠʷ. ï ʄ.: ɺʳʩʰʘʷ 

ʰʢʦʣʘ, 1984.- 224 ʩ. 

5. ʈʦʜʰʪʝʡʥ ʃ.ɸ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ: ʋʯʝʙʥʠʢ ʜʣʷ 

ʪʝʭʥʠʢʫʤʦʚ.- 3-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʀ ʜʦʧ. ï ʃ.: ʕʥʝʨʛʦʠʟʜʘʪ. ʃʝʥʠʥʛʨ. ʦʪʜ-ʥʠʝ, 

1981. - 304 ʩ. 
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4. ʊɽʇʃʆɺɯ ʈʆɿʈɸʍʋʅʂʀ ɺ ɽʃɽʂʊʈʀʏʅʀʍ ɸʇɸʈɸʊɸʍ 

 

4.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ  

4.2 ɺʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ  

4.3 ʊʝʧʣʦʧʝʨʝʜʘʯʘ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ  

4.4 ʋʩʪʘʣʝʥʠʡ ʨʝʞʠʤ ʥʘʛʨʽʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ  

4.5 ʅʘʛʨʽʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʚ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ  

 

ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ 

 

ʊʝʨʤʽʥ, 

ʚʠʟʥʘʯʝʥʥʷ 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʪʝʨʤʽʥʽʚ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

ʊʝʨʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ɿʜʘʪʥʽʩʪʴ ʢʦʤʫʪʘʮʽʡʥʦʛʦ 

ʘʧʘʨʘʪʫ ʚʠʪʨʠʤʘʪʠ 

ʧʨʦʭʦʜʞʝʥʥʷ ʩʪʨʫʤʫ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ ʧʝʚʥʠʭ ʟʥʘʯʝʥʴ ʪʘ 

ʪʨʠʚʘʣʦʩʪʽ ʙʝʟ ʧʦʰʢʦʜʞʝʥʥʷ ʽ 

ʙʝʟ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʜʦʧʫʩʪʠʤʦʾ ʚ ʨʘʟʽ ʢʦʨʦʪʢʠʭ 

ʟʘʤʠʢʘʥʴ 

thermal stability  

 

ɸʙʨʝʚʽʘʪʫʨʠ 

 

ɸʙʨʝʚʽʘʪʫʨʘ 
ʅʘʧʠʩʘʥʥʷ ʘʙʨʝʚʽʘʪʫʨʠ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

DC ʉʪʨʫʤ ʧʦʩʪʽʡʥʠʡ direct current 

ɸʉ ʉʪʨʫʤ ʟʤʽʥʥʠʡ alternatic current 

 

ʃʽʪʝʨʥʽ ʧʦʟʥʘʯʝʥʥʷ 

 

Q (T) ɸʙʩʦʣʶʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ (ʂ) 

q, Q (t) ʊʝʤʧʝʨʘʪʫʨʘ (ʟʘ ʎʝʣʴʩʽʻʤ) ( C̄ ) 

Q ʊʝʧʣʦʪʘ, ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ (ʪʝʧʣʦʪʠ) 

l( k) ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ 

C ʊʝʧʣʦʻʤʥʽʩʪʴ 

c ʇʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ 

 

ʉʪʘʥʜʘʨʪʠ 

 

1. ɼʉʊʋ 2843-94. ɽʣʝʢʪʨʦʪʝʭʥʽʢʘ. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ. ʊʝʨʤʽʥʠ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ. ʂ.: ɼʝʨʞʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 1995. - 68 ʩ. 

2. ɼʉʊʋ 2815ï94 ɽʣʝʢʪʨʠʯʥʽ ʡ ʤʘʛʥʽʪʥʽ ʢʦʣʘ ʪʘ ʧʨʠʩʪʨʦʾ. ʊʝʨʤʽʥʠ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ. ʂ.: ɼʝʨʞʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 1995. ï105 ʩ.   
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4.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ  

 

ʇʨʠ ʨʦʙʦʪʽ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʚ ʡʦʛʦ ʩʪʨʫʤʦʚʽʜʥʦʤʫ ʢʦʣʽ, ʽʟʦʣʷʮʽʾ ʽ 

ʜʝʪʘʣʷʭ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʥʠʢʘʶʪʴ ʚʪʨʘʪʠ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʪʝʧʣʦ. ʊʝʧʣʦʚʘ ʝʥʝʨʛʽʷ ʯʘʩʪʢʦʚʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʘʧʘʨʘʪʫ ʽ ʯʘʩʪʢʦʚʦ ʚʽʜʜʘʻʪʴʩʷ ʚ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ. ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʩʢʦʨʝʥʝ ʩʪʘʨʽʥʥʷ 

ʽʟʦʣʷʮʽʾ ʧʨʦʚʽʜʥʠʢʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʾʭʥʴʦʾ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ . 

ʗʢʱʦ ʧʨʠ ʜʘʥʽʡ ʧʨʠʧʫʩʪʠʤʽʡ ʪʨʠʚʘʣʽʡ ʪʝʤʧʝʨʘʪʫʨʽ Ᵽʥ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 

ʽʟʦʣʷʮʽʾ ʧʨʦʚʽʜʥʠʢʽʚ ʜʦʨʽʚʥʶʻ ◄, ʪʦ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʪʨʠʚʘʣʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʫʩʴʦʛʦ ʣʠʰʝ ʥʘ 8Áʉ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʩʢʦʨʦʯʫʻʪʴʩʷ ʚ 2 ʨʘʟʠ. ʇʨʠ ʟʥʘʯʥʦʤʫ 

ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʽʟʦʣʷʮʽʷ ʧʣʘʚʠʪʴʩʷ ʽ ʥʘʚʽʪʴ ʟʛʦʨʷʻ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ (ʂɿ) ʽ ʚʠʭʦʜʫ ʘʧʘʨʘʪʫ ʟ ʣʘʜʫ.  

ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʜʽ ʟ̔ +100 ʜʦ +250Áʉ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ 

ʟʥʠʞʫʻʪʴʩʷ ʥʘ 40%. ʇʨʠ ʢʦʨʦʪʢʦʤʫ ʟʘʤʠʢʘʥʥʽ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ 

ʜʦʩʷʛʘʪʠ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ (200ð300Áʉ), ʩʪʨʫʤʦʚʝʜʫʯʽ ʯʘʩʪʠʥʠ ʧʽʜʜʘʶʪʴʩʷ 

ʚʧʣʠʚʫ ʚʝʣʠʢʠʭ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ .  

ʈʦʙʦʪʘ ʢʦʥʪʘʢʪʥʠʭ ʟ'ʻʜʥʘʥʴ ʪʘʢʦʞ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʅʘʛʨʽʚʘʥʥʷ ʩʪʨʫʤʦʚʝʜʫʯʠʭ ʯʘʩʪʠʥ ʽ ʽʟʦʣʷʮʽʾ ʘʧʘʨʘʪʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ 

ʡʦʛʦ ʥʘʜʽʡʥʽʩʪʴ. ʊʦʤʫ ʫ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʪʝʤʧʝʨʘʪʫʨʘ ʯʘʩʪʠʥ 

ʘʧʘʨʘʪʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʝʨʰʫʚʘʪʠ ʪʘʢʠʭ ʟʥʘʯʝʥʴ, ʧʨʠ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʡʦʛʦ ʪʨʠʚʘʣʘ ʥʘʜʽʡʥʘ ʨʦʙʦʪʘ . 

 

4.2 ɺʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ  

 

ɸʢʪʠʚʥʽ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚ ʘʧʘʨʘʪʘʭ. ɺʪʨʘʪʠ ʚ ʩʪʨʫʤʦʚʽʜʥʠʭ 

ʯʘʩʪʠʥʘʭ. ɺ ʘʧʘʨʘʪʘʭ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʥʘʛʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟʘ 

ʨʘʭʫʥʦʢ ʚʪʨʘʪ ʚ ʘʢʪʠʚʥʦʤʫ ʦʧʦʨʽ ʩʪʨʫʤʦʚʝʜʫʯʦʛʦ ʢʦʣʘ. ɽʥʝʨʛʽʷ, ʱʦ 

ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʧʨʦʚʽʜʥʠʢʫ, ʜʦʨʽʚʥʶʻ:  

ὡ ᷿ὭὙὨὸ                                           (4.1) 

ʜʝ W ð ʝʥʝʨʛʽʷ, ɼʞ; i ð ʩʪʨʫʤ ʫ ʢʦʣʽ, ɸ; R ï ʦʧʽʨ, ʆʤ; t ð ʪʨʠʚʘʣʽʩʪʴ 

ʧʨʦʪʽʢʘʥʥʷ ʩʪʨʫʤʫ, ʩ.  

ɼʣʷ ʦʜʥʦʨʽʜʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ ʦʧʽʨ R ʣʝʛʢʦ ʟʥʘʡʪʠ, ʟʥʘʶʯʠ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ, ʜʦʚʞʠʥʫ ʽ ʧʝʨʝʨʽʟ ʧʨʦʚʽʜʥʠʢʘ. ʇʨʠ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ ʘʢʪʠʚʥʠʡ ʦʧʽʨ 

ʧʨʦʚʽʜʥʠʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʦʧʦʨʫ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʽ ʯʝʨʝʟ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʝʬʝʢʪʫ ʽ ʝʬʝʢʪʫ ʙʣʠʟʴʢʦʩʪʽ  

ʆʧʽʨ ʧʨʠ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ R ~ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ : 

Ὑͯ Ὧ̅Ὑ      (4.2) 
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ʜʝ R ð ʦʧʨ̔ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʽ; Ὧʜ ð ʢʦʝʬʽʮʽʻʥʪ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ, 

ʚʠʢʣʠʢʘʥʠʭ ʧʦʚʝʨʭʥʝʚʠʤ ʝʬʝʢʪʦʤ ʽ ʝʬʝʢʪʦʤ ʙʣʠʟʴʢʦʩʪʽ. 

ɺʽʜʦʤʦ, ʱʦ ʯʠʤ ʚʠʱʘ ʯʘʩʪʦʪʘ ʩʪʨʫʤʫ ʽ ʯʠʤ ʤʝʥʰʠʡ ʧʠʪʦʤʠʡ ʦʧʽʨ 

ʧʨʦʚʽʜʥʠʢʘ - ʪʠʤ ʙʽʣʴʰʠʤ ʻ ʧʦʚʝʨʭʥʝʚʠʡ ʝʬʝʢʪ. ʋ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʘʭ 

ʧʦʚʝʨʭʥʝʚʠʡ ʝʬʝʢʪ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ 

ʧʨʦʚʽʜʥʠʢʽʚ.  

ɯʩʪʦʪʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʬʦʨʤʘ ʽ ʨʦʟʤʽʨʠ ʧʨʦʚʽʜʥʠʢʘ. ʏʠʤ ʙʽʣʴʰʠʡ ʡʦʛʦ 

ʜʽʘʤʝʪʨ, ʪʠʤ ʙʽʣʴʰʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʝʬʝʢʪ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʚʽʜʥʠʢʽʚ 

ʚʝʣʠʢʦʛʦ ʧʝʨʝʨʽʟʫ ʯʝʨʝʟ ʧʦʚʝʨʭʥʝʚʠʡ ʝʬʝʢʪ ʚʥʫʪʨʽʰʥʷ ʯʘʩʪʠʥʘ ʧʝʨʝʨʽʟʫ ʥʝ 

ʦʙʪʽʢʘʻʪʴʩʷ ʩʪʨʫʤʦʤ ʽ ʬʘʢʪʠʯʥʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ.  

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʪʨʫʤʦʚʽʜʥʠʡ ʧʨʦʚʽʜʥʠʢ ʪʨʫʙʯʘʩʪʦʛʦ ʯʠ 

ʢʦʨʦʙʯʘʩʪʦʛʦ ʧʝʨʝʨʽʟʽʚ. ʂʦʨʦʙʯʘʩʪʠʡ ʧʝʨʝʨʽʟ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʨʫʛʣʠʤ ʻ 

ʢʨʘʱʠʤ, ʪʦʤʫ ʱʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦʚʝʨʭʥʷ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʪʦʤʫ ʞ ʧʝʨʝʨʽʟʽ ʽ 

ʟʨʦʩʪʘʻ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ.  

ʂʦʨʦʙʯʘʩʪʫ ʰʠʥʫ ʚʠʢʦʥʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʧʦʣʦʚʠʥ, ʤʽʞ ʷʢʠʤʠ 

ʚʚʦʜʷʪʴ ʟʘʟʦʨ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʭʦʣʦʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ 

ʰʠʥʦʧʨʦʚʦʜʫ.  

ʈʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʘ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ ʚʽʜ ʧʦʚʝʨʭʥʝʚʦʛʦ ʝʬʝʢʪʫ ʢʧ 

ʧʨʦʚʦʜʷʪʴ ʟʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʢʨʠʚʠʤʠ. 

ʇʦʚʝʨʭʥʝʚʠʡ ʝʬʝʢʪ. ɿʤʽʥʥʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʱʦ ʦʭʦʧʣʶʻ ʧʨʦʚʽʜʥʠʢ 

(ʨʠʩ.1, ʘ), ʧʦ ʷʢʦʤʫ ʧʨʦʪʽʢʘʻ ʟʤʽʥʥʠʡ ʩʪʨʫʤ, ʽʥʜʫʢʫʻ ʚ ʮʴʦʤʫ ʧʨʦʚʽʜʥʠʢʦʚʽ 

ʝʣʝʢʪʨʦʨʫʰʽʡʥʫ ʩʠʣʫ (ɽʈʉ), ʩʧʨʷʤʦʚʘʥʫ ʥʘʟʫʩʪʨʽʯ ʧʨʠʢʣʘʜʝʥʽʡ ʥʘʧʨʫʟʽ.  

ʎʝʥʪʨʘʣʴʥʽ (ʚʥʫʪʨʽʰʥʽ) ʰʘʨʠ ʧʨʦʚʽʜʥʠʢʘ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʙʽʣʴʰʠʤ 

ʤʘʛʥʽʪʥʠʤ ʧʦʪʦʢʦʤ, ʥʽʞ ʟʦʚʥʽʰʥʽ. ʅʘʚʝʜʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʰʘʨʘʭ ʧʨʦʪʠ - 

ɽʈʉ ʙʫʜʝ ʙʽʣʴʰʦʶ, ʥʽʞ ʫ ʟʦʚʥʽʰʥʽʭ . ʎʝ ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʛʫʩʪʠʥʠ 

ʩʪʨʫʤʫ J ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʰʘʨʘʭ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʫʩʪʠʥʦʶ ʩʪʨʫʤʫ ʚ ʟʦʚʥʽʰʥʽʭ 

(ʨʠʩ.1, ʙ). ɺʢʘʟʘʥʝ ʬʽʟʠʯʥʝ ʷʚʠʱʝ ʤʘʻ ʥʘʟʚʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʝʬʝʢʪʫ.  

ɺʧʣʠʚ ʮʴʦʛʦ ʷʚʠʱʘ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʟʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ ʧʨʦʚʽʜʥʠʢʘ, 

ʦʩʢʽʣʴʢʠ ʧʨʠ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʩʘʤʦʤʫ ʟʥʘʯʝʥʥʽ ʧʨʠʢʣʘʜʝʥʦʾ ʥʘʧʨʫʛʠ, ʟʤʽʥʥʠʡ 

ʩʪʨʫʤ, ʱʦ ʧʨʦʪʽʢʘʻ ʧʦ ʧʨʦʚʽʜʥʠʢʫ, ʙʫʜʝ ʤʝʥʰʠʤ, ʥʽʞ ʧʦʩʪʽʡʥʠʡ. 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʭʥʝʚʦʛʦ ʝʬʝʢʪʫ ʢʧ ʟʨʦʩʪʘʻ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʦʪʠ 

ʩʪʨʫʤʫ ʪʘ ʧʠʪʦʤʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʽʜʥʠʢʘ, ʘ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʽʜʥʦʰʝʥʥʷ ʧʝʨʠʤʝʪʨʫ ʧʨʦʚʽʜʥʠʢʘ ʜʦ ʡʦʛʦ ʧʝʨʝʨʽʟʫ.  

ʇʨʠ ʥʘʛʨʽʚʘʥʥʽ ʧʠʪʦʤʘ ʧʨʦʚʽʜʥʽʩʪʴ ʧʘʜʘʻ, ʚʽʜʧʦʚʽʜʥʦ, ʟʥʠʞʫʻʪʴʩʷ ʽ 

ʚʧʣʠʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʝʬʝʢʪʫ. ʇʨʠ ʙʽʣʴʰʦʤʫ ʜʽʘʤʝʪʨʽ ʧʨʦʚʽʜʥʠʢʘ ʤʘʛʥʽʪʥʠʡ 

ʧʦʪʽʢ, ʱʦ ʧʝʨʝʪʠʥʘʻ ʮʝʥʪʨʘʣʴʥʽ ʰʘʨʠ, ʙʫʜʝ ʙʽʣʴʰʠʤ, ʚʽʜʧʦʚʽʜʥʦ, ʙʽʣʴʰʠʤʠ 

ʙʫʜʫʪʴ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʩʪʨʫʤʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʭʥʝʚʦʛʦ ʝʬʝʢʪʫ. 
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ʆʩʢʽʣʴʢʠ ʧʨʠ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ, ʘ ʦʩʦʙʣʠʚʦ ʧʨʠ ʡʦʛʦ ʧʽʜʚʠʱʝʥʽʡ ʯʘʩʪʦʪʽ, 

ʩʝʨʝʜʥʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ ʧʨʦʚʽʜʥʠʢʘ ʧʦʛʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʪʦ ʚ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ ʚʠʛʽʜʥʦ ʙʨʘʪʠ ʥʝ ʩʫʮʽʣʴʥʠʡ ʢʨʫʛʣʠʡ ʧʨʦʚʽʜʥʠʢ, ʘ ʧʫʩʪʫ ʪʨʫʙʢʫ ʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʦʚʽʜʥʠʢʠ ʟ ʤʦʞʣʠʚʦ ʙʽʣʴʰʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʧʝʨʠʤʝʪʨʘ 

ʜʦ ʧʝʨʝʨʽʟʫ. 

ɺʽʜʥʦʰʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ ʧʨʦʚʽʜʥʠʢʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʘʛʥʽʪʥʦʤʫ 

ʧʦʣʽ ʽʥʰʠʭ ʧʨʦʚʽʜʥʠʢʽʚ, ʜʦ ʦʧʦʨʫ ʚʽʜʦʢʨʝʤʣʝʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ ʥʘʟʠʚʘʻʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʙʣʠʟʴʢʦʩʪʽ:  

Ὧ̂ Ὑͯ Ὑͯ̐̑ϳ      (4.3) 

 

 

 

ʈʠʩʫʥʦʢ 4.1- ʇʦʷʩʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʝʬʝʢʪʫ 

 

 

 

ʈʠʩ 4.2- ʇʦʷʩʥʝʥʥʷ ʝʬʝʢʪʫ ʙʣʠʟʴʢʦʩʪʽ, ʨʦʟʧʦʜʽʣ ʩʪʨʫʤʫ ʧʨʠ: 1 - 

ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ ʤʽʞ ʧʨʦʚʽʜʥʠʢʘʤʠ, 2 - ʧʨʠ ʙʣʠʟʴʢʦʤʫ 

ʨʦʟʪʘʰʫʚʘʥʥʽ ʧʨʦʚʽʜʥʠʢʽʚ (ʦʙʫʤʦʚʣʝʥʦ ʧʦʚʝʨʭʥʝʚʠʤ ʝʬʝʢʪʦʤ) 
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ɸʥʘʣʦʛʽʯʥʦ ʧʦʚʝʨʭʥʝʚʦʤʫ ʝʬʝʢʪʫ ʝʬʝʢʪ ʙʣʠʟʴʢʦʩʪʽ ʟʨʦʩʪʘʻ ʟ ʯʘʩʪʦʪʦʶ 

ʩʪʨʫʤʫ, ʧʨʦʚʽʜʥʽʩʪʶ ʤʘʪʝʨʽʘʣʫ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʽ ʚʟʘʻʤʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʚʽʜʥʠʢʽʚ. ʏʠʤ ʙʣʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʽ ʧʨʦʚʽʜʥʠʢʠ ʦʜʠʥ ʜʦ 

ʦʜʥʦʛʦ, ʪʠʤ ʩʠʣʴʥʽʰʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʚʽʜ ʩʫʩʽʜʥʴʦʛʦ ʧʨʦʚʽʜʥʠʢʘ ʽ ʪʝʤ ʙʽʣʴʰʠʡ 

ʝʬʝʢʪ ʙʣʠʟʴʢʦʩʪʽ. 

ʉʪʨʫʤʠ ʚ ʧʨʦʚʽʜʥʠʢʘʭ ʤʘʶʪʴ ʧʨʦʪʠʣʝʞʥʽ ʥʘʧʨʷʤʢʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʝʬʝʢʪʫ ▓▪ ʢʦʝʬʽʮʽʻʥʪ ʙʣʠʟʴʢʦʩʪʽ ▓̂ ʤʦʞʝ ʙʫʪʠ ʡ 

ʤʝʥʰʝ ʦʜʠʥʠʮʽ, ʪʦʤʫ ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʩʫʩʽʜʥʽʭ ʧʨʦʚʽʜʥʠʢʽʚ 

ʤʦʞʣʠʚʝ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʫʩʪʠʥʠ ʩʪʨʫʤʫ ʧʦ ʧʝʨʝʨʽʟʫ.  

ʂʦʝʬʽʮʽʻʥʪ ʙʣʠʟʴʢʦʩʪʽ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʽ ʚʽʜ ʥʘʧʨʷʤʢʫ ʩʪʨʫʤʫ ʚ ʩʫʩʽʜʥʽʭ 

ʧʨʦʚʽʜʥʠʢʘʭ. ʂʦʝʬʽʮʽʻʥʪ ʙʣʠʟʴʢʦʩʪʽ ʟʥʘʭʦʜʷʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʚʠʭ, ʱʦ 

ʥʘʚʦʜʷʪʴʩʷ ʚ ʜʦʚʽʜʥʠʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ. 

ɼʣʷ ʪʨʠʬʘʟʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʚʽʜʥʠʢʽʚ ʢʘʨʪʠʥʘ ʚʧʣʠʚʫ ʩʫʩʽʜʥʽʭ ʬʘʟ ʟʥʘʯʥʦ 

ʫʩʢʣʘʜʥʶʻʪʴʩʷ. ʆʜʥʘʢ ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʪʽ ʤʽʥʽʤʘʣʴʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʩʫʩʽʜʥʽʤʠ 

ʬʘʟʘʤʠ, ʧʨʠ ʷʢʠʭ ʝʬʝʢʪ ʙʣʠʟʴʢʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʥʝʟʥʘʯʥʠʡ.  

ʊʘʢ, ʧʨʠ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʨʦʚʽʜʥʠʢʘʭ ▓̂=1, ʷʢʱʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʬʘʟʘʤʠ 

lÓ6d, ʜʝ d ð ʜʽʘʤʝʪʨ ʧʨʦʚʽʜʥʠʢʘ .  

ɼʣʷ ʧʨʷʤʦʢʫʪʥʠʭ ʰʠʥ ʫ ʪʨʠʬʘʟʥʽʡ ʩʠʩʪʝʤʽ ▓̂=1, ʷʢʱʦ l Ó 3ʘ,  

ʜʝ ʘ ð ʥʘʡʙʽʣʴʰʠʡ ʨʦʟʤʽʨ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ.  

ʂʦʝʬʽʮʽʻʥʪ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ: 

Ὧ̅ Ὧ Ὧ̂ ρ     (4.4) 

ʙ) ɺʪʨʘʪʠ ʚ ʥʝʩʪʨʫʤʦʚʽʜʥʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʯʘʩʪʠʥʘʭ.   ʇʨʠ 

ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ ʢʨʽʤ ʘʢʪʠʚʥʠʭ ʚʪʨʘʪ ʫ ʩʪʨʫʤʦʚʽʜʥʦʤʫ ʢʦʣʽ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʘʢʪʠʚʥʽ ʚʪʨʘʪʠ ʫ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʷʭ ʘʧʘʨʘʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʟʤʽʥʥʦʤʫ 

ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ .  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʭʦʜʞʝʥʥʷ ʟʤʽʥʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ ʚʟʜʦʚʞ ʦʩʽ 

ʤʘʩʠʚʥʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʩʪʨʠʞʥʷ. ʇʽʜ ʜʽʻʶ ʧʦʪʦʢʫ ʚ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʰʘʨʘʭ ʟ'ʷʚʣʷʶʪʴʩʷ ɽ.ʈ.ʉ. ʽ ʚʠʭʨʦʚʽ ʩʪʨʫʤʠ ʪʘʢʠʭ ʥʘʧʨʷʤʢʽʚ, 

ʧʨʠ ʷʢʠʭ ʩʪʚʦʨʶʚʘʥʽ ʥʠʤʠ ʧʦʪʦʢʠ ʧʨʦʪʠʜʽʶʪʴ ʟʤʽʥʽ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʫ 

(ʧʨʘʚʠʣʦ ʃʝʥʮʘ). ʏʝʨʝʟ ʨʦʟʤʘʛʥʽʯʫʚʘʣʴʥʫ ʜʽʶ ʮʠʭ ʩʪʨʫʤʽʚ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʧʦ 

ʧʝʨʝʨʽʟʫ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʧʨʠʯʦʤʫ ʤʘʛʥʽʪʥʘ ʽʥʜʫʢʮʽʷ ʤʘʻ 

ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʚ ʮʝʥʪʨʽ ʩʪʨʠʞʥʷ.  

ʄʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʥʘ ʛʣʠʙʠʥʽ Ŭ ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʽʥʜʫʢʮʽʷ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʜʦ ʮʝʥʪʨʫ ʚʦʥʘ ʨʽʟʢʦ 

ʧʘʜʘʻ ʜʦ ʥʫʣʷ.  

ʊʦʚʱʠʥʘ ʰʘʨʫ Ŭ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʽʥʜʫʢʮʽʷ ʧʦʩʪʽʡʥʘ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʛʣʠʙʠʥʦʶ ʧʨʦʥʠʢʥʝʥʥʷ ʧʦʪʦʢʫ.  
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ʎʝʡ ʝʬʝʢʪ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʚʝʨʭʥʝʚʦʤʫ ʝʬʝʢʪʫ ʚ ʧʨʦʚʽʜʥʠʢʘʭ. 

ʈʦʟʨʘʭʫʥʢʠ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʧʨʘʢʪʠʯʥʠʭ ʚʠʧʘʜʢʽʚ 

ʪʦʚʱʠʥʘ ʰʘʨʫ Ŭ ʩʢʣʘʜʘʻ ʢʽʣʴʢʘ ʤʽʣʽʤʝʪʨʽʚ ʽ ʟʥʘʯʥʦ ʤʝʥʰʝ, ʥʽʞ ʨʘʜʽʫʩ 

ʩʪʨʠʞʥʷ. 

ʈʦʟʨʘʭʫʥʦʢ ʛʣʠʙʠʥʠ ʧʨʦʥʠʢʥʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ὥ      (4.5) 

 

ʜʝ     Ŭ ð ʛʣʠʙʠʥʘ ʧʨʦʥʠʢʥʝʥʥʷ, ʤ;  

 ɟ ï ʧʠʪʦʤʠʡ ʦʧʽʨ, ʆʤ -ʤ;   

 ɤ ï ʢʨʫʛʦʚʘ ʯʘʩʪʦʪʘ, ʩ;   

 ‘ὥ ï ʘʙʩʦʣʶʪʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ɻ/ʤ.     

ʏʠʤ ʤʝʥʰʠʡ ʧʠʪʦʤʠʡ ʦʧʽʨ ʦʩʝʨʜʷ, ʯʠʤ ʚʠʱʘ ʯʘʩʪʦʪʘ ʩʪʨʫʤʫ ʽ ʤʘʛʥʽʪʥʘ 

ʧʨʦʥʠʢʥʽʩʪʴ, ʪʠʤ ʩʠʣʴʥʽʰʠʤ ʻ ʝʬʝʢʪ ʚʠʪʽʩʥʝʥʥʷ ʧʦʪʦʢʫ. ʂʨʽʤ ʚʪʨʘʪ ʚʽʜ 

ʚʠʭʨʦʚʠʭ ʩʪʨʫʤʽʚ, ʚʠʥʠʢʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʥʘ ʧʝʨʝʤʘʛʥʽʯʫʚʘʥʥʷ ʟʘ 

ʨʘʭʫʥʦʢ ʛʽʩʪʝʨʝʟʠʩʫ.  

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʫ ʤʘʛʥʽʪʦʧʨʦʚʦʜʘʭ ʘʧʘʨʘʪʽʚ ʾʭ ʚʠʢʦʥʫʶʪʴ 

ʰʠʭʪʦʚʘʥʠʤʠ ʟ ʣʠʩʪʽʚ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʾ ʩʪʘʣʽ ʪʦʚʱʠʥʦʶ 0,2ð0,5 ʤʤ, 

ʨʝʪʝʣʴʥʦ ʽʟʦʣʴʦʚʘʥʠʭ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ʉʪʘʣʴ ʧʦʚʠʥʥʘ ʤʘʪʠ ʤʘʣʽ ʚʪʨʘʪʠ ʥʘ 

ʚʠʭʨʦʚʽ ʩʪʨʫʤʠ ʽ ʛʽʩʪʝʨʝʟʠʩ.  

ʇʦʚʥʽ ʚʪʨʘʪʠ ʚ ʤʘʛʥʽʪʦʧʨʦʚʦʜʽ ʈʤ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 ̋̍ ˢːὄȟ ˢˏὪὄ ὪὋ                          (4.6) 

ʜʝ      ὄά ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʽʥʜʫʢʮʽʾ, ʊ;             

 f ï ʯʘʩʪʦʪʘ , ɻʮ ;             

 ʍʛ ʽ ʍʚ ï ʢʦʝʬʽʮʽʻʥʪʠ ʚʪʨʘʪ ʚʽʜ ʛʽʩʪʝʨʝʟʠʩʫ ʽ ʚʠʭʨʦʚʠʭ ʩʪʨʫʤʽʚ; 

 Gʪ ï ʤʘʩʘ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ, ʢʛ.  

ɼʣʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʭ ʩʪʘʣʝʡ (ɽ41-ɽ43) ɢʛ = 1,9ï2, ɢʚ = 0,4 ï 1,2.  

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʫ ʤʘʩʠʚʥʠʭ ʜʝʪʘʣʷʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʤʝʪʦʜʠ: 

ʘ) ʚʚʝʜʝʥʥʷ ʥʝʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʽʚ ʥʘ ʰʣʷʭʫ ʧʦʪʦʢʫ (ʟʤʝʥʰʫʻʪʴʩʷ ʧʦʪʽʢ ʟʘ 

ʨʘʭʫʥʦʢ ʟʨʦʩʪʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʦʧʦʨʫ ʢʦʣʘ);  

ʙ) ʥʘ ʤʘʩʠʚʥʠʡ ʤʘʛʥʽʪʦʧʨʦʚʽʜ ʦʜʷʛʘʻʪʴʩʷ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʡ ʚʠʪʦʢ 

(ʩʪʨʫʤ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʦʤʫ ʚʠʪʢʫ, ʟʤʝʥʰʫʻ ʧʦʪʽʢ ʽ ʦʙʫʤʦʚʣʶʻ 

ʜʦ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ);  

ʚ) ʧʨʠ ʚʝʣʠʢʠʭ ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʘʭ (ʚʠɦʝ 1000ɸ) ʢʦʥʩʪʨʫʢʮʽʡʥʽ 

ʜʝʪʘʣʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʥʝʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʩʠʣʫʤʽʥʫ, ʜʶʨʘʣʶʤʽʥʽʶ, 

ʙʨʦʥʟʠ, ʥʝʤʘʛʥʽʪʥʦʛʦ ʯʘʚʫʥʫ ʪʘ ʽʥʰʠʭ. 
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ɺ ʘʧʘʨʘʪʘʭ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ, ʢʨʽʤ ʚʪʨʘʪ ʫ 

ʧʨʦʚʽʜʥʠʢʦʚʠʭ ʽ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʘʭ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʪʨʘʪʠ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʽʟʦʣʷʮʽʾ. ʎʽ ʚʪʨʘʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

 

ὖ ς“ὪὅὟ ÔÁÎ(4.7)     ‏ 

ʜʝ     f ï ʯʘʩʪʦʪʘ ʩʪʨʫʤʫ;             

 ʉ ï ʻʤʥʽʩʪʴ ʽʟʦʣʷʮʽʾ;             

 U ï ʜʽʯʁʝ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʽʟʦʣʷʮʽʾ;              

 tg ŭ ï ʪʘʥʛʝʥʩ ʢʫʪʘ ʜʽʝʣʝʢʪʨʠʯʥʠʭ ʚʪʨʘʪ.  

ɯʟʦʣʷʮʽʷ ʘʧʘʨʘʪʫ ʥʘʛʨʽʚʘʻʪʴʩʷ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʚʪʨʘʪ ʫ ʩʪʨʫʤʦʚʽʜʥʦʤʫ ʢʦʣʽ, 

ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʚʪʨʘʪ ʫ ʜʽʝʣʝʢʪʨʠʢʫ, tg ŭ = 0,005 õ 0,0001.  

ʇʦʷʚʘ ʜʝʬʝʢʪʽʚ ʚ ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ ʽʟʦʣʷʮʽʾ ( ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ tgŭ) 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʤʽʩʮʝʚʠʭ ʪʝʧʣʦʚʠʭ ʚʠʜʽʣʝʥʴ, ʷʢʽ ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ 

ʪʝʧʣʦʚʠʡ ʧʨʦʙʽʡ ʽʟʦʣʷʮʽʾ (ʽʟʦʣʷʮʽʷ ʦʙʚʫʛʣʶʻʪʴʩʷ ʽ ʩʪʘʻ ʧʨʦʚʽʜʥʦʶ).  

ɯʥʰʽ ʚʠʜʠ ʜʞʝʨʝʣ ʪʝʧʣʦʪʠ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ:  

ʘ) ʝʥʝʨʛʽʷ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʜʫʛʘʭ, ʫ ʢʦʤʫʪʘʮʽʡʥʠʭ 

ʘʧʘʨʘʪʘʭ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʯʘʩʪʠʭ ʫʚʽʤʢʥʝʥʥʷʭ ʽ ʚʠʤʢʥʝʥʥʷʭ.  

ʙ) ʧʨʠ ʪʝʨʪʽ ʤʽʞ ʩʦʙʦʶ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ.  

ʅʘʛʨʽʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʚʠʢʣʠʢʘʻ ʧʨʠʩʢʦʨʝʥʝ ʩʪʘʨʽʥʥʷ 

ʽʟʦʣʷʮʽʾ ʽ ʧʽʜʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ ʦʢʠʩʣʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʥʪʘʢʪʽʚ. 

 

4.3 ʊʝʧʣʦʧʝʨʝʜʘʯʘ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ   

 

ʉʧʦʩʦʙʠ ʧʝʨʝʜʘʚʘʥʥʷ ʪʝʧʣʘ ʚʩʝʨʝʜʠʥʽ ʥʘʛʨʽʪʠʭ ʪʽʣ ʪʘ ʟ ʾʭʥʴʦʾ 

ʧʦʚʝʨʭʥʽ. ʇʝʨʝʜʘʚʘʥʥʷ ʪʝʧʣʦʪʠ ʟʘʚʞʜʠ ʡʜʝ ʚʽʜ ʙʽʣʴʰ ʥʘʛʨʽʪʠʭ ʪʽʣ ʜʦ ʤʝʥʰ 

ʥʘʛʨʽʪʠʭ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦ ʪʦʛʦ ʯʘʩʫ, ʧʦʢʠ ʾʭ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʟʨʽʚʥʷʶʪʴʩʷ. ʏʠʤ 

ʚʠʱʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʪʦʛʦ ʪʽʣʘ, ʪʠʤ ʽʥʪʝʥʩʠʚʥʽʰʝ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ 

ʧʝʨʝʜʘʚʘʥʥʷ ʪʝʧʣʦʪʠ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʚʠʜʠ ʪʝʧʣʦʦʙʤʽʥʫ: ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, 

ʢʦʥʚʝʢʮʽʷ ʽ ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ.  

ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ - ʮʝ ʚʣʘʩʪʠʚʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʜʘʚʘʪʠ ʪʝʧʣʦʪʫ ʚʽʜ 

ʙʽʣʴʰ ʥʘʛʨʽʪʦʛʦ ʜʦ ʤʝʥʰ ʥʘʛʨʽʪʦʛʦ ʪʽʣʘ .  

(ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʧʦʰʠʨʝʥʥʷ ʪʝʧʣʘ ʤʽʞ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦʪʠʯʥʠʤʠ ʯʘʩʪʢʘʤʠ, ʦʙʫʤʦʚʣʝʥʠʡ ʪʝʧʣʦʚʠʤ ʨʫʭʦʤ ʤʦʣʝʢʫʣ 

ʯʠ ʘʪʦʤʽʚ ʨʝʯʦʚʠʥʠ, ʘ ʚ ʤʝʪʘʣʘʭ ð ʚʽʣʴʥʠʭ ʝʣʝʢʪʨʦʥʽʚ).  

ʂʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ Q, ʷʢʝ ʧʨʦʭʦʜʠʪʴ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ t ʚʽʜ ʙʽʣʴʰ 

ʥʘʛʨʽʪʦʛʦ ʪʽʣʘ ʜʦ ʤʝʥʰ ʥʘʛʨʽʪʦʛʦ , ʧʨʦʧʦʨʮʽʡʥʘ ʧʣʦʱʽ (ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʫ) 

s, ʯʝʨʝʟ ʷʢʫ ʧʝʨʝʜʘʻʪʴʩʷ ʪʝʧʣʦ ʪʘ ʧʝʨʝʧʘʜʫ ʪʝʤʧʝʨʘʪʫʨ (ʃ ʃ)/ŭ ʚ ʥʘʧʨʷʤʢʫ, 
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ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʧʣʦʱʽ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʧʣʦʧʨʦʚʽʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʝʨʝʜʦʚʠʱʘ ɚ: 

ὗ ʇ ίϽὸ,      (4.8) 

ʜʝ ŭ ï ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ. 

ʇʝʨʝʜʘʚʘʥʥʷ ʪʝʧʣʦʪʠ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʚʩʝʨʝʜʠʥʽ ʦʜʥʦʛʦ ʪʽʣʘ, ʤʽʞ 

ʜʚʦʤʘ ʪʽʣʘʤʠ ʽ ʤʽʞ ʜʚʦʤʘ ʪʽʣʘʤʠ, ʨʦʟʜʽʣʝʥʠʤʠ ʪʨʝʪʽʤ. 

ʊʝʧʣʦʧʨʦʚʽʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ʯʠʩʝʣʴʥʦ ʨʽʚʥʠʤ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʧʣʦʱʫ 1 ̍  ʟʘ 1 ʩʝʢʫʥʜʫ ʧʨʠ ʧʝʨʝʧʘʜʽ ʪʝʤʧʝʨʘʪʫʨ 1 ʂ/ʤ. ʎʝʡ ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ɚ ʽ ʚʠʤʽʨʷʻʪʴʩʷ ʫ ʚʘʪʘʭ ʥʘ ʤʝʪʨ-ʢʝʣʴʚʽʥ (ɺʪ/ʤẗʂ ). 

ʗʢʱʦ ʜʚʘ ʪʽʣʘ ɸ ʽ ɺ ʟ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʃ ̨ ʃ ʨʦʟʜʽʣʝʥʽ ʪʨʝʪʽʤ (ʧʣʦʩʢʦʶ 

ʩʪʽʥʢʦʶ) ʟ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ɚ ʽ ʷʢʱʦ ʚʚʘʞʘʪʠ, ʱʦ ʪʝʧʣʦ ʧʦʰʠʨʶʻʪʴʩʷ ʚ 

ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʪʦ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʪʽʥʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʧʨʷʤʽʡ. 

 

 

 

ʈʠʩʫʥʦʢ 4.3 - ʇʝʨʝʜʘʚʘʥʥʷ ʪʝʧʣʦʪʠ ʤʽʞ ʜʚʦʤʘ ʪʽʣʘʤʠ, ʨʦʟʜʽʣʝʥʠʤʠ 

ʪʨʝʪʽʤ. 

 

ʂʦʥʚʝʢʮʽʷ. ɻʘʟ ʘʙʦ ʨʽʜʠʥʘ, ʜʦʪʠʯʥʽ ʟ ʧʦʚʝʨʭʥʝʶ ʥʘʛʨʽʪʦʛʦ ʪʽʣʘ, 

ʥʘʛʨʽʚʘʶʪʴʩʷ ʚʽʜ ʮʽʻʾ ʧʦʚʝʨʭʥʽ. ʅʘʛʨʽʚ ʜʦʪʠʯʥʠʭ ʰʘʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ.  

ʅʘʛʨʽʪʽ ʰʘʨʠ ʩʪʘʶʪʴ ʣʝʛʰʠʤʠ ʟʘ ʩʫʩʽʜʥʽ (ʙʽʣʴʰ ʭʦʣʦʜʥʽ ʰʘʨʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ), ʧʽʜʥʽʤʘʶʪʴʩʷ ʜʦʛʦʨʠ  ̔ ʚʠʥʦʩʷʪʴ ʚʽʜʽʙʨʘʥʝ ʚʽʜ 

ʥʘʛʨʽʪʦʛʦ ʪʽʣʘ ʪʝʧʣʦ. ʎʝʡ ʬʽʟʠʯʥʠʡ ʧʨʦʮʝʩ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʥʚʝʢʮʽʻʶ. 

ʗʢʱʦ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʯʘʩʪʠʥ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʪʽʣʴʢʠ ʩʪʫʧʝʥʝʤ ʾʭ ʥʘʛʨʽʚʫ ʚʽʜ ʧʦʚʝʨʭʥʽ ʥʘʛʨʽʪʦʛʦ ʪʽʣʘ, ʪʦ ʢʦʥʚʝʢʮʽʷ 

ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʠʨʦʜʥʴʦʶ. 

A B

ḍ1

B

ŭ

ḍ2
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ʗʢʱʦ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʯʘʩʪʠʥ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʜʘʻʪʴʩʷ 

ʧʨʠʤʫʩʦʚʦ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʥʪʠʣʷʪʦʨʽʚ ʘʙʦ ʥʘʩʦʩʽʚ), ʪʦ ʢʦʥʚʝʢʮʽʷ ʥʘʟʠʚʘʻʪʴʩʷ 

ʰʪʫʯʥʦʶ. 

ʂʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʷʢʝ ʚʽʜʜʘʻʪʴʩʷ ʢʦʥʚʝʢʮʽʻʶ ʟʘ ʯʘʩ t ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

1 (ʃ - ʃ) &     (4.9) 

 

ʜʝ + - ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʢʦʥʚʝʢʮʽʻʶ, ɺʪ/̍  ʂ 

ʃ - ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʪʦʛʦ ʪʽʣʘ, ʂ 

ʃ - ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʂ 

& - ʧʦʚʝʨʭʥʷ ʪʝʧʣʦʚʽʜʜʘʯʽ, ̍  

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʢʦʥʚʝʢʮʽʻʶ +ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʷʢʝ 

ʚʽʜʜʘʻʪʴʩʷ ʚ ʩʝʢʫʥʜʫ ʟ 1 ̍  ʥʘʛʨʽʪʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ 

ʧʦʚʝʨʭʥʽ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 1 ʂ. ɺʽʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ ï ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʽ ʪʝʧʣʦʻʤʥʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʝʨʭʥʽ ʽ ʩʝʨʝʜʦʚʠʱʘ, ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʥʘʛʨʽʪʦʾ ʧʦʚʝʨʭʥʽ. 

ɺʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʏʘʩʪʠʥʫ ʪʝʧʣʘ ʥʘʛʨʽʪʝ ʪʽʣʦ ʚʽʜʜʘʻ ʚ ʥʘʚʢʦʣʠʰʥʽʡ 

ʧʨʦʩʪʽʨ ʰʣʷʭʦʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʦʣʠʚʘʥʴ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ 

(ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʭ, ʩʚʽʪʣʦʚʠʭ ʽ ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʧʨʦʤʝʥʽʚ). ʎʝʡ ʩʧʦʩʽʙ 

ʪʝʧʣʦʚʽʜʜʘʯʽ ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʘʙʦ ʨʘʜʽʘʮʽʻʶ.  

ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ ʧʝʨʝʥʦʩʷʪʴ ʽʥʬʨʘʯʝʨʚʦʥʽ 

ʧʨʦʤʝʥʽ (ʜʦʚʞʠʥʘ ʭʚʠʣʽ 0,8 ï 40 ʤʢʤ), ʥʘʡʤʝʥʰʝ ï ʩʚʽʪʣʦʚʽ ʧʨʦʤʝʥʽ (ʜʦʚʞʠʥʘ 

ʭʚʠʣʽ 0,4 ï 0,8 ʤʢʤ). 

ʌʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʝʧʣʦʚʠʭ ʽ ʩʚʽʪʣʦʚʠʭ ʧʨʦʤʝʥʽʚ ʩʭʦʞʽ, ʷʢ ʪʽ, ʪʘʢ ʽ 

ʽʥʰʽ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ ʩʚʽʪʣʘ. 

ʇʦʚʝʨʭʥʷ, ʷʢʘ ʚʽʜʙʠʚʘʻ ʚʽʜ ʩʝʙʝ ʚʩʽ ʧʘʜʘʶʯʽ ʧʨʦʤʝʥʽ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʘʙʩʦʣʶʪʥʦ ʙʽʣʦʶ ʧʦʚʝʨʭʥʝʶ. ʇʦʚʝʨʭʥʷ, ʷʢʘ ʧʦʚʥʽʩʪʶ ʧʦʛʣʠʥʘʻ ʚʩʽ ʧʘʜʘʶʯʽ 

ʥʘ ʥʝʾ ʧʨʦʤʝʥʽ, ʥʘʟʠʚʘʻʪʴʩʷ ʘʙʩʦʣʶʪʥʦ ʯʦʨʥʦʶ.  

ʅʘʛʨʽʪʝ ʘʙʩʦʣʶʪʥʦ ʯʦʨʥʝ ʪʽʣʦ ʚʠʧʨʦʤʽʥʶʻ ʪʘʢʫ ʞ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʷʢʫ 

ʧʦʛʣʠʥʘʻ. 

ʂʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʚʠʧʨʦʤʽʥʝʥʦʛʦ ʟ ʧʦʚʝʨʭʥʽ ʥʘʛʨʽʪʦʛʦ ʪʽʣʘ ʟʘ 1 ʩʝʢʫʥʜʫ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὗ ˗ˑ Ὂ    (4.10) 

ʜʝ: Ë̅- ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 

      ʃ- ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ; 

      ʃ- ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

      S - ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 
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ɺʪʨʘʪʠ ʚ ʧʨʦʚʽʜʥʠʢʘʭ. ʇʦʪʫʞʥʽʩʪʴ ʈ, ʷʢʘ ʚʪʨʘʯʘʻʪʴʩʷ ʚ ʧʨʦʚʽʜʥʠʢʫ ʧʨʠ 

ʧʨʦʪʽʢʘʥʥʽ ʧʦ ʥʴʦʤʫ ʩʪʨʫʤʫ ʜʦʨʽʚʥʶʻ: 

╟ ╘Ͻ╡, 

ʇʨʠ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʽ R ʚʽʜʧʦʚʽʜʘʻ ʝʣʝʢʪʨʠʯʥʦʤʫ ʦʧʦʨʫ : 

╡
ⱬ
▼ , 

ʜʝ ɟ - ʧʠʪʦʤʠʡ ʦʧʽʨ, l ʪʘ s - ʜʦʚʞʠʥʘ ʽ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʧʨʦʚʽʜʥʠʢʘ. 

ʇʨʠ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ ʚʪʨʘʪʠ ʙʫʜʫʪʴ ʙʽʣʴʰʠʤʠ ʥʽʞ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʚʝʨʭʥʝʚʦʛʦ ʝʬʝʢʪʫ ʽ ʝʬʝʢʪʫ ʙʣʠʟʴʢʦʩʪʽ, ʱʦ ʚʨʘʭʦʚʫʻʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ ̋̅  

▓̅ ▓̐ ▓̂ ρ     (4.11) 

ʆʧʽʨ ʧʨʠ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ  ʥʘʟʠʚʘʻʪʴʩʷ ʘʢʪʠʚʥʠʤ ʦʧʦʨʦʤ. 

                                    ╡ͯ ̋̅╡ ╡́ ̋̓                                 (4.12) 

 

4.4 ʆʩʥʦʚʥʽ ʥʦʤʽʥʘʣʴʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʽ 

ʜʦʧʫʩʪʠʤʽ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

 

ʈʝʞʠʤʠ ʨʦʙʦʪʠ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʚʦʣʽ 

ʨʽʟʥʦʤʘʥʽʪʥʽ. ɸʧʘʨʘʪʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʧʦʚʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʷʢ 

ʪʨʠʚʘʣʠʡ ʯʘʩ (ʥʘʧʨʠʢʣʘʜ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʥʘ ʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʷʭ), ʪʘʢ 

ʧʨʦʪʷʛʦʤ ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ (ʨʝʣʝ, ʢʦʥʪʘʢʪʦʨʠ). ʋ ʩʫʯʘʩʥʠʭ 

ʫʩʪʘʥʦʚʢʘʭ ʝʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ ʜʫʞʝ ʯʘʩʪʦ ʤʘʶʪʴ ʮʠʢʣʽʯʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ. ʋ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʦʥʠ ʧʨʘʮʶʶʪʴ ʟʽ ʟʤʽʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ.  

ʇʨʠ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʝʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ ʥʘʛʨʽʚʘʶʪʴʩʷ 

ʥʝʦʜʥʘʢʦʚʦ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

ʜʦʮʽʣʴʥʦ, ʱʦʙ ʥʘʛʨʽʚʘʥʥʷ ʯʘʩʪʠʥ ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʣʦ ʙʣʠʟʴʢʠʤ ʜʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʘ ʯʠʥʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. 

ɼʣʷ ʮʴʦʛʦ ʢʦʞʝʥ ʝʣʝʢʪʨʠʯʥʠʡ ʘʧʘʨʘʪ ʩʣʽʜ ʧʨʦʝʢʪʫʚʘʪʠ ʽ ʚʠʛʦʪʦʚʣʷʪʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʽ ʨʝʞʠʤʽʚ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ,ʱʦ ʥʘ ʧʨʘʢʪʠʮʽ 

ʧʨʘʢʪʠʯʥʦ ʥʝʟʜʽʡʩʥʝʥʥʦ. ʅʘʚʽʪʴ ʷʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʫʤʦʚʠ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʤʦʞʥʘ ʧʝʨʝʜʙʘʯʠʪʠ, ʚʨʘʭʫʚʘʥʥʷ ʮʠʭ ʫʤʦʚ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʝ ʜʦʟʚʦʣʠʚ ʙʠ ʦʨʛʘʥʽʟʫʚʘʪʠ ʤʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʦʜʥʦʪʠʧʥʠʭ 

ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʽ ʚʦʥʠ ʙʫʣʠ ʙ ʟʘʥʘʜʪʦ ʜʦʨʦʛʠʤʠ. 

ʊʦʤʫ ʟʛʽʜʥʦ ʟ ʯʠʥʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʝʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʜʣʷ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʥʦʤʽʥʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ: ʪʨʠʚʘʣʦʛʦ, ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ 

ʽ ʧʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ. 

ʊʨʠʚʘʣʠʤ ʥʦʤʽʥʘʣʴʥʠʤ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʧʘʨʘʪʫ 

ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʞʠʤ ʨʦʙʦʪʠ ʧʨʠ ʥʝʟʤʽʥʥʦʤʫ ʥʦʤʽʥʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, 
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ʪʨʠʚʘʣʽʩʪʴ ʷʢʦʛʦ ʪʘʢʘ, ʱʦ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʩʽʭ ʯʘʩʪʠʥ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʧʨʠ ʥʝʟʤʽʥʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʦʭʦʣʦʜʞʫʶʯʦʾ ʩʝʨʝʜʦʚʠʱʘ 

ʜʦʩʷʛʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʩʪʘʣʠʭ ʟʥʘʯʝʥʴ. 

ʂʦʨʦʪʢʦʯʘʩʥʠʤ ʥʦʤʽʥʘʣʴʥʠʤ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʧʘʨʘʪʫ 

ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʞʠʤ ʨʦʙʦʪʠ, ʧʨʠ ʷʢʦʤʫ ʧʝʨʽʦʜʠ ʥʝʟʤʽʥʥʦʛʦ ʥʦʤʽʥʘʣʴʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ (ʧʨʠ ʥʝʟʤʽʥʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ) 

ʯʝʨʛʫʶʪʴʩʷ ʟ ʧʝʨʽʦʜʘʤʠ ʚʠʤʢʥʝʥʥʷ ʘʧʘʨʘʪʫ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʽʦʜʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʥʘʩʪʽʣʴʢʠ ʪʨʠʚʘʣʽ, ʱʦʙ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʩʽʭ 

ʯʘʩʪʠʥ ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʤʦʛʣʠ ʜʦʩʷʛʪʠ ʧʨʘʢʪʠʯʥʦ ʩʪʘʣʠʭ ʟʥʘʯʝʥʴ, ʘ 

ʧʝʨʽʦʜʠ ʟʫʧʠʥʢʠ ʥʘʩʪʽʣʴʢʠ ʪʨʠʚʘʣʽ, ʱʦ ʚʩʽ ʯʘʩʪʠʥʠ ʘʧʘʨʘʪʫ ʧʨʠʭʦʜʷʪʴ ʚ 

ʧʨʘʢʪʠʯʥʦ ʭʦʣʦʜʥʠʡ ʩʪʘʥ. 

ʇʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʠʤ ʥʦʤʽʥʘʣʴʥʠʤ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʞʠʤ ʨʦʙʦʪʠ, ʧʨʠ ʷʢʦʤʫ ʢʦʨʦʪʢʦʯʘʩʥʽ 

ʧʝʨʽʦʜʠ ʥʝʟʤʽʥʥʦʛʦ ʥʦʤʽʥʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʨʦʙʦʯʽ ʧʝʨʽʦʜʠ) ʧʨʠ 

ʥʝʟʤʽʥʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʯʝʨʛʫʶʪʴʩʷ ʟ 

ʢʦʨʦʪʢʦʯʘʩʥʠʤʠ ʧʝʨʽʦʜʘʤʠ ʚʠʤʢʥʝʥʥʷ ʘʧʘʨʘʪʫ (ʧʘʫʟʘʤʠ). ʗʢ ʨʦʙʦʯʽ ʧʝʨʽʦʜʠ, 

ʪʘʢ ʽ ʧʘʫʟʠ ʥʝ ʪʘʢ ʪʨʠʚʘʣʽ, ʱʦʙ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ 

ʘʧʘʨʘʪʫ ʤʦʛʣʠ ʜʦʩʷʛʪʠ ʫʩʪʘʣʝʥʠʭ ʟʥʘʯʝʥʴ. 

ʇʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʠʡ ʥʦʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʽʜʥʦʩʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʫʚʽʤʢʥʝʥʥʷ (ʇɺ, %), ʪʦʙʪʦ ʚʽʜʥʦʰʝʥʥʷʤ ʪʨʠʚʘʣʦʩʪʽ 

ʨʦʙʦʯʦʛʦ ʧʝʨʽʦʜʫ ʜʦ ʪʨʠʚʘʣʦʩʪʽ ʮʠʢʣʫ (ʩʫʤʘʨʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʯʦʛʦ ʧʝʨʽʦʜʫ 

ʽ ʧʘʫʟʠ). 

ʆʢʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʥʦʤʽʥʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʩʪʘʥʜʘʨʪʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʱʝ ʯʦʪʠʨʠ ʜʦʜʘʪʢʦʚʠʭ ʥʦʤʽʥʘʣʴʥʠʭ ʨʝʞʠʤʫ ʨʦʙʦʪʠ, 

ʧʨʠ ʷʢʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʘʻ ʮʠʢʣʽʯʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɹʽʣʴʰʽʩʪʴ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʨʝʞʠʤʫ 

ʨʦʙʦʪʠ. ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ (ʧʝʨʝʜʙʘʯʝʥʠʭ ʚʠʨʦʙʥʠʢʦʤ) 

ʪʝʨʤʽʥʽʚ ʩʣʫʞʙʠ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʾʭ ʦʢʨʝʤʠʭ 

ʯʘʩʪʠʥ, ʦʩʦʙʣʠʚʦ ʪʝʤʧʝʨʘʪʫʨʘ ʽʟʦʣʷʮʽʾ ʦʙʤʦʪʦʢ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʤʝʞʝʥʽ. 

ʈʦʙʦʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʽʟʦʣʷʮʽʾ ʽ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʘʧʘʨʘʪʫ ʊ, ʟʘʣʝʞʠʪʴ ʥʝ 

ʪʽʣʴʢʠ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘʣʝ ʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʘʙʦ 

ʦʭʦʣʦʜʞʫʶʯʦʾ ʩʝʨʝʜʦʚʠʱʘ Ὕ. ɺʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ 

ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʘʧʘʨʘʪʫ. ʄʽʞ ʧʝʨʝʨʘʭʦʚʘʥʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʽʩʥʫʻ ʥʘʩʪʫʧʥʘ ʟʘʣʝʞʥʽʩʪʴ: 

Ὕ Ὕ —                                             (4.13) 

ʉʪʘʥʜʘʨʪʠ ʥʘ ʦʢʨʝʤʽ ʪʠʧʠ ʘʧʘʨʘʪʽʚ ʥʦʨʤʫʶʪʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ 

ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ —̅̏ ̐ ʽ ʦʜʥʦʯʘʩʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʥʘʯʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʊ0=40Áʉ. 
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ʉʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʦʙʤʦʪʦʢ ʥʝ ʛʘʨʘʥʪʫʶʪʴ 

ʟʥʘʭʦʜʞʝʥʥʷ ʾʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ, ʘ ʤʝʪʦʜ ʦʧʦʨʫ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ 

ʪʽʣʴʢʠ ʩʝʨʝʜʥʻ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʤʦʪʦʢ. ʊʦʤʫ ʚ ʩʪʘʥʜʘʨʪʘʭ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʦʙʤʦʪʢʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʥʘʯʝʥʥʷ —̅̏ ̐ʷʢʽ ʥʘ 5...15% ʤʝʥʰʝ Ὕ Ὕ . 

ʅʘʡʙʽʣʴʰ ʥʘʜʽʡʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʘʶʪʴ ʤʝʪʦʜ 

ʦʧʦʨʫ ʽ ʤʝʪʦʜ ʟʘʢʣʘʜʝʥʥʷ ʪʝʨʤʦʜʝʪʝʢʪʦʨʽʚ. ʆʩʪʘʥʥʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʪʝʨʤʦʤʝʪʨʠ ʦʧʦʨʫ ʘʙʦ ʪʝʨʤʦʧʘʨʠ, ʷʢʽ ʟʘʢʣʘʜʘʶʪʴʩʷ ʤʽʞ ʢʦʪʫʰʢʘʤʠ ʘʧʘʨʘʪʽʚ 

ʧʨʠ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʽ. 

ʊʝʨʤʦʤʝʪʨʠ ʦʧʦʨʫ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʪʦʥʢʦʛʦ ʤʽʜʥʦʛʦ ʜʨʦʪʫ, ʟʘ ʟʤʽʥʦʶ 

ʦʧʦʨʫ ʷʢʦʛʦ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

ɼʣʷ ʟʘʟʥʘʯʝʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʘʥʜʘʨʪʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʊt0=40
ʦ
ʉ ʥʘʩʪʫʧʥʽ ʜʦʧʫʩʪʠʤʽ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʤʦʪʦʢ: 

60
ʦ
ʉ - ʜʣʷ ʢʣʘʩʫʥʘʛʨʽʚʦʩʪʽʡʢʦʩʪʽ ʽʟʦʣʷʮʽʾ ɸ; 70

ʦ
ʉ - ʜʣʷ ʢʣʘʩʫ ɽ, 80

ʦ
ʉ - ʜʣʷ 

ʢʣʘʩʫ ɺ; 100
ʦ
ʉ - ʜʣʷ ʢʣʘʩʫ F; 125

ʦ
ʉ - ʜʣʷ ʢʣʘʩʫ ʅ. ʗʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʽʣʴʰʝ ʘʙʦ ʤʝʥʰʝ 40
ʦ
ʉ, ʪʦ ʩʪʘʥʜʘʨʪʠ ʜʦʟʚʦʣʷʶʪʴ 

ʧʝʚʥʽ ʟʤʽʥʠ ʜʦʧʫʩʪʠʤʠʭ ʧʝʨʝʚʠʱʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ. ɼʦʧʫʩʪʠʤʽ ʢʦʨʦʪʢʦʯʘʩʥʽ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʘʢʦʞ ʥʦʨʤʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪʘʤʠ. 

 

4.5 ʅʘʛʨʽʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʚ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ  

 

ʅʘʛʨʽʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʧʨʠ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ. 

ʅʘʛʨʽʚʘʥʥʷ ʘʧʘʨʘʪʫ ʷʢ ʽʜʝʘʣʴʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʨʝʞʠʤʽ 

ʨʦʙʦʪʠ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʨʠʚʘ, ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 4.4,ʘ, ʘ ʟʘ ʥʘʷʚʥʦʩʪʽ ʫ ʘʧʘʨʘʪʫ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ (— π) - ʢʨʠʚʘ ʥʘ ʨʠʩ.4.4. ɺ ʧʨʦʮʝʩʽ 

ʥʘʛʨʽʚʘʥʥʷ ʜʣʷ ʜʘʥʦʛʦ ʢʣʘʩʫ ʽʟʦʣʷʮʽʾ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʫʤʦʚʠ 

— —̅̏.̐ ʆʭʦʣʦʜʞʝʥʥʶ ʘʧʘʨʘʪʫ ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʚʘ ʥʘ ʨʠʩ.4.5, ʙ. ʅʘ ʨʠʩ.4.4, 

4.5 ʚʝʣʠʯʠʥʠ ʊʥʘʛʨ , ʊʦʭʣ - ʧʦʩʪʽʡʥʽ ʯʘʩʫ ʚʽʜʧʦʚʽʜʥʦ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʚʠʢʦʥʫʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʪʝʧʣʦʚʽ 

ʨʦʟʨʘʭʫʥʢʠ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ 

ʘʧʘʨʘʪʫ. ʊʝʧʣʦʚʠʡ ʨʦʟʨʘʭʫʥʦʢ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʻ ʦʩʥʦʚʥʠʤ, 

ʦʩʢʽʣʙʢʠ ʥʘ ʥʴʦʤʫ ʙʘʟʫʶʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ 

ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ ʽ ʧʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ. 

ʊʝʧʣʦʚʽ ʨʦʟʨʘʭʫʥʢʠ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʜʦʩʠʪʴ ʩʢʣʘʜʥʽ. ʅʘʚʝʜʝʤʦ 

ʣʠʰʝ ʭʽʜ ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ, ʢʦʣʠ ʧʝʨʝʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʦʩʷʛʘʶʪʴ ʫʩʪʘʣʝʥʠʭ ʟʥʘʯʝʥʴ. 

ɿʥʘʯʝʥʥʷ ʚʪʨʘʪ ʚ ʧʝʚʥʠʭ ʯʘʩʪʠʥʘʭ ʘʧʘʨʘʪʫ ʙʝʨʫʪʴ ʟ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ. ɿʘ ʢʦʥʩʪʨʫʢʮʽʡʥʦʶ ʩʭʝʤʦʶ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘʧʨʷʤʢʠ ʪʝʧʣʦʚʠʭ 
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ʧʦʪʦʢʽʚ ʽ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʱʦ ʚʽʜʜʘʻʪʴʩʷ ʦʭʦʣʦʜʞʫʚʘʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ. 

ʇʦʪʽʤ ʚʠʟʥʘʯʘʶʪʴ ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷ ʘʙʦ ʽʥʰʦʛʦ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʙʽʣʷ ʦʢʨʝʤʠʭ ʦʭʦʣʦʜʞʫʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʽ ʦʙʯʠʩʣʶʶʪʴ: 

- ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʠ ʽʟʦʣʷʮʽʾ ʦʙʤʦʪʦʢ —̨ ̈ Ὕ Ὕ  - ʟʘ 

ʬʦʨʤʫʣʦʶ (4.13.); 

- ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨʠ ʩʝʨʜʝʯʥʠʢʘ —̒ - ʟʘ ʬʦʨʤʫʣʦʶ (4.13); 

- ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʭʦʣʦʜʞʫʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘʜ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ — —̃Ȣ̨Ȣ - ʟʘ ʬʦʨʤʫʣʦʶ (4.14). 

 

 
 

ʈʠʩʫʥʦʢ 4.4 - ʂʨʠʚʽ ʥʘʛʨʽʚʘʥʥʷ (ʘ) ʽ ʦʭʦʣʦʜʞʝʥʥʷ (ʙ) ʽʜʝʘʣʴʥʦʛʦ 

ʦʜʥʦʨʽʜʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʽʣʘ 

 

 
 

ʈʠʩʫʥʦʢ 4.5 - ʂʨʠʚʘ ʥʘʛʨʽʚʘʥʥʷ ʦʜʥʦʨʽʜʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʧʦʯʘʪʢʦʚʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

 

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʨʫʩʽ ʛʘʟʽʚ ʽ ʨʽʜʠʥ ʧʦ ʢʘʥʘʣʘʭ ʚʨʘʭʦʚʫʶʪʴ ʩʝʨʝʜʥʽʡ 

ʧʽʜʽʛʨʽʚ ʚʣʘʩʥʝ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ Ў—̏ ̖̏̌. 

ʇʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʤʦʪʢʠ ʥʘʜ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ,ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʚ ʦʭʦʣʦʜʞʫʚʘʥʝʝ ʩʝʨʝʜʦʚʠʱʝ ʘʧʘʨʘʪʫ ʟʥʘʭʦʜʷʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 
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—̏ ̂ —̨ ̈ —̒ —̐Ȣ̏Ȣ Ў—̏ ̖̏̌                           (4.14) 

ɺʝʣʠʯʠʥʘ —̏  ̂ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʜʦʧʫʩʪʠʤʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘʤʠ ʟʥʘʯʝʥʥʷ. 

ɿʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʦʭʦʣʦʜʞʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʧʦʚʝʨʭʥʷʭ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʜʘʻʪʴʩʷ ʚʩʪʘʥʦʚʠʪʠ 

ʣʠʰʝ ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʷʚʠʱ ʽ ʢʘʨʪʠʥʠ ʨʦʟʧʦʜʽʣʫ 

ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʽʚ ʚ ʘʧʘʨʘʪʽ. ʊʦʤʫ ʪʝʧʣʦʚʽ ʨʦʟʨʘʭʫʥʢʠ ʜʘʶʪʴ ʜʦʩʠʪʴ ʪʦʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʘʧʘʨʘʪʫ —̋  ̑

ʧʨʠ ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ, ʩʧʦʯʘʪʢʫ ʟʥʘʭʦʜʷʪʴ ʟʘʟʥʘʯʝʥʠʤ ʨʘʥʽʰʝ 

ʩʧʦʩʦʙʦʤ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ —, ʷʢʝ ʙʫʣʘ ʙ ʤʦʞʣʠʚʠʤ, ʷʢʙʠ ʘʧʘʨʘʪ 

ʧʨʘʮʶʚʘʚ ʧʨʠ ʟʘʜʘʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʪʨʠʚʘʣʦ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦʩʪʽʡʥʽ 

ʯʘʩʫ ʥʘʛʨʽʚʘʥʥʷ Ὕ̎́̄.̑ ɿʥʘʶʯʠ ʪʨʠʚʘʣʽʩʪʴ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʨʝʞʠʤʫ ὸ̋ ,̑ 

ʦʙʯʠʩʣʶʶʪʴ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

—̠ ˝ — ρ Ὡ                                         (4.15) 

ɿʥʘʯʝʥʥʷ —̋  ̑ʧʦʚʠʥʥʽ ʫʢʣʘʜʘʪʠʩʷ ʫ ʚʩʪʘʥʦʚʣʝʥʽ ʤʝʞʽ. 

ʆʯʝʚʠʜʥʦ, ʱʦ —̋ ̑ —, ʽ ʦʩʢʽʣʴʢʠ ʜʦʧʫʩʪʠʤʽ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

—̅̏ ̐ ʜʣʷ ʚʩʽʭ ʨʝʞʠʤʽʚ ʦʜʥʘʢʦʚʽ, ʪʦ ʧʨʠ ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ ʨʝʞʠʤʽ ʤʦʞʥʘ 

ʜʦʧʫʩʪʠʪʠ —, ʚ ρ Ὡ  ʨʘʟ ʙʽʣʴʰʝ, ʥʽʞ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ. ʋ 

ʩʪ̔ʣʴʢʠ ʞ ʨʘʟʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʣʴʰʠʤʠ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʚʪʨʘʪ ʚ ʘʧʘʨʘʪʽ. 

ʊʦʤʫ ʧʨʠ ʜʘʥʠʭ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʘʭ ʘʧʘʨʘʪʽʚ ʽ ʚʠʪʨʘʪʽ ʤʘʪʝʨʽʘʣʽʚ ʧʦʪʫʞʥʦʩʪʽ 

ʘʧʘʨʘʪʽʚ ʟ ʢʦʨʦʪʢʦʯʘʩʥʠʤ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʙʽʣʴʰʽ ʧʦʪʫʞʥʦʩʪʝʡ ʘʧʘʨʘʪʽʚ ʟ 

ʪʨʠʚʘʣʠʤ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʘʧʘʨʘʪ ʧʦʯʠʥʘʻ ʨʦʙʦʪʫ ʚ ʨʝʞʠʤʽ ʧʦʚʪʦʨʥʦ-

ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʝʨʝʙʫʚʘʶʯʠ ʚ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ. ʅʝʭʘʡ ʯʘʩ 

ʨʦʙʦʯʦʛʦ ʧʝʨʽʦʜʫ tP, ʘ ʯʘʩ ʧʘʫʟʠ - tʇ. 

ʅʘʛʨʽʚʘʥʥʷ ʚ ʧʝʨʰʠʡ ʨʦʙʦʯʠʡ ʧʝʨʽʦʜ ʚʽʜʧʦʚʽʜʘʻ ʜʽʣʷʥʮʽ 0 - 1 ʢʨʠʚʦʾ 

ʥʘʛʨʽʚʘʥʥʷ I (ʨʠʩ.4.6), ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʥʘʢʨʝʩʣʝʥʘ, ʷʢʱʦ ʚʽʜʦʤʽ ʧʦʩʪʽʡʥʘ ʯʘʩʫ 

ʥʘʛʨʽʚʘʥʥʷ Ὕ̎́̄̑ ʽ ʩʪʘʣʝ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 
¤q  ʧʨʠ ʨʦʙʦʪʽ ʚ ʪʨʠʚʘʣʦʤʫ 

ʨʝʞʠʤʽ ʟ ʜʘʥʦʶ ʧʦʪʫʞʥʽʩʪʶ. 

ʇʦʪʽʤ ʥʘʩʪʘʻ ʧʘʫʟʘ, ʧʽʜ ʯʘʩ ʷʢʦʾ ʘʧʘʨʘʪ ʧʦʯʠʥʘʻ ʦʭʦʣʦʜʞʫʚʘʪʠʩʷ. 

ʆʭʦʣʦʜʞʝʥʥʶ ʚʽʜʧʦʚʽʜʘʻ ʜʽʣʷʥʢʘ 1' - 2' ʢʨʠʚʦʾ ɯɯ. ʎʷ ʢʨʠʚʘ ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ 

ʥʘʢʨʝʩʣʝʥʘ, ʷʢʱʦ ʚʽʜʦʤʽ —  ʽ ʧʦʩʪʽʡʥʘ ʯʘʩʫ ʦʭʦʣʦʜʞʝʥʥʷ Ὕ̖̏̏.̌ ʗʢʱʦ ʫʤʦʚʠ 

ʚʝʥʪʠʣʷʮʽʾ ʧʽʜ ʯʘʩ ʧʘʫʟʠ ʪʘʢʽ ʞ, ʷʢ ʽ ʚ ʨʦʙʦʯʦʤʫ ʧʝʨʽʦʜʽ, ʪʦ Ὕ̖̏̏̌Ὕ̎́̄̑. 

ʗʢʱʦ ʞ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʧʘʫʟʠ ʘʧʘʨʘʪ ʥʝ ʚʝʥʪʠʣʶʻʪʴʩʷ, ʪʦ ʊʦʭʣ > ʊʥ. 

ʇʝʨʝʥʽʩʰʠ ʜʽʣʷʥʢʫ 1' - 2' ʢʨʠʚʦʾ ɯɯ ʧʘʨʘʣʝʣʴʥʦ ʩʘʤʽʡ ʩʦʙʽ, ʪʘʢ ʱʦʙ ʪʦʯʢʘ 
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1'ʟʙʽʛʣʘʩʷ ʟ ʪʦʯʢʦʶ 1, ʦʪʨʠʤʘʻʤʦ ʜʽʣʷʥʢʫ 0 - 1 - 2 ʢʨʠʚʦʾ ʟʤʽʥʠ ɗ ʟʘ ʯʘʩ 

ʧʝʨʰʦʛʦ ʮʠʢʣʫ ʨʦʙʦʪʠ. 

ʇʽʜ ʯʘʩ ʜʨʫʛʦʛʦ ʨʦʙʦʯʦʛʦ ʧʝʨʽʦʜʫ, ʥʘʛʨʽʚʘʥʥʶ ʚʽʜʧʦʚʽʜʘʻ ʜʽʣʷʥʢʘ 

ʢʨʠʚʦʾ ɯ, ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ ʟʥʘʯʝʥʥʷ q, ʷʢʝ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʚ ʢʽʥʮʽ ʧʝʨʰʦʾ 

ʧʘʫʟʠ ʚ ʨʦʙʦʪʽ. 

ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʟʫʙʯʘʩʪʫ ʢʨʠʚʫ III  ʥʘʛʨʽʚʘʥʥʷ 

ʘʧʘʨʘʪʫ ʧʨʠ ʧʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ. ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʽʣʷʥʦʢ ʢʨʠʚʠʭ I ʽ ɯɯ, ʟʤʽʱʝʥʠʭ ʧʘʨʘʣʝʣʴʥʦ ʩʘʤʠʤ ʩʦʙʽ ʥʘ ʚʽʜʧʦʚʽʜʥʽ 

ʽʥʪʝʨʚʘʣʠ ʯʘʩʫ ʨʦʙʦʪʠ ὸ̋ ʽ ʧʘʫʟʠ ὸ̃. 

 
 

ʈʠʩʫʥʦʢ 4.6 - ʇʦʙʫʜʦʚʘ ʢʨʠʚʦʾ ʥʘʛʨʽʚʘʥʥʷ ʧʨʠ ʧʦʚʪʦʨʥʦ-

ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ: ɯ, ɯɯ - ʢʨʠʚʽ ʚʽʜʧʦʚʽʜʥʦ ʥʘʛʨʽʚʘʥʥʷ ʽ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ; ɯɯɯ - ʢʨʠʚʘ ʥʘʛʨʽʚʘʥʥʷ ʧʨʠ 

ʧʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ 

 

ʏʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʧʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʦʾ 

ʨʦʙʦʪʠ ʧʨʘʢʪʠʯʥʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʽ ʟʘʛʘʣʴʥʠʡ ʧʽʜʡʦʤ ʢʨʠʚʦʾ III  

ʧʨʠʧʠʥʷʻʪʴʩʷ. ʇʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʮʴʦʤʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 

—  ʜʦ — . ɿʥʘʯʝʥʥʷ —  ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ ʟʥʘʯʝʥʥʷ —̅̏ ̐ʧʨʠ 

ʪʨʠʚʘʣʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ. ʆʪʞʝ, ʧʨʠ ʧʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ ʨʝʞʠʤʽ 

ʨʦʙʦʪʠ ʚ ʨʘʟʽ ʪʠʭ ʞʝ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ ʘʧʘʨʘʪʫ ʽ ʪʠʭ ʞʝ ʫʤʦʚ ʚʝʥʪʠʣʷʮʽʾ 

ʤʦʞʥʘ ʜʦʧʫʩʪʠʪʠ ʚ  ʨʘʟʽʚ ʙʽʣʴʰʽ ʚʪʨʘʪʠ ʽ ʚʽʜʧʦʚʽʜʥʦ ʙʽʣʴʰʫ ʧʦʪʫʞʥʽʩʪʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʧʘʨʘʪʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʪʨʠʚʘʣʦʛʦ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ, ʚ ʧʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ ʨʝʞʠʤʽ ʡʦʛʦ ʧʦʪʫʞʥʽʩʪʴ ʤʦʞʥʘ 

ʟʙʽʣʴʰʠʪʠ, ʷʢʱʦ ʮʝ ʜʦʧʫʩʪʠʤʦ ʟʘ ʽʥʰʠʤʠ ʫʤʦʚʘʤʠ ʨʦʙʦʪʠ, ʥʘʧʨʠʢʣʘʜ ʟʘ 

ʢʦʤʫʪʘʮʽʶ ʘʙʦ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ. 



82 

 

ʊʝʧʝʨ ʨʦʟʛʣʷʥʝʤʦ ʨʝʞʠʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ. ʇʨʠ ʢʦʨʦʪʢʦʤʫ 

ʟʘʤʠʢʘʥʥʽ ʝʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ ʧʽʜʜʘʶʪʴʩʷ ʟʥʘʯʥʽʡ ʪʝʨʤʽʯʥʽʡ ʜʽʾ. ʗʢ ʧʨʘʚʠʣʦ, 

ʮʝ ʘʚʘʨʽʡʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ, ʪʦʤʫ ʯʘʩ ʡʦʛʦ ʜʽʾ ʦʙʤʝʞʫʻʪʴʩʷ ʜʦ ʤʽʥʽʤʘʣʴʥʦ 

ʤʦʞʣʠʚʦʛʦ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʮʝʡ ʯʘʩ t < 0,1ʊʥʘʛʨ, ʪʦʙʪʦ ʥʝ 

ʧʝʨʝʚʠʱʫʻ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʙʝʟ ʪʝʧʣʦʦʙʤʽʥʫ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʈʝʞʠʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʦʨʦʪʢʦʯʘʩʥʠʡ ʨʝʞʠʤ 

ʨʦʙʦʪʠ, ʧʨʠ ʷʢʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʯʘʩʪʠʥ ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʜʦʩʷʛʘʻ 

ʟʥʘʯʝʥʴ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʪʨʠʚʘʣʦʤʫ ʨʝʞʠʤʽ. 

ʆʩʢʽʣʴʢʠ ʪʨʠʚʘʣʽʩʪʴ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʨʝʞʠʤʫ ʟʘʟʚʠʯʘʡ ʥʝʚʝʣʠʢʘ, ʧʨʠ ʮʴʦʤʫ 

ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʩʪʦʪʥʠʭ ʟʤʽʥ ʚ ʽʟʦʣʷʮʽʾ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʘʭ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʪʨʠʚʘʣʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ. 

ʅʝʭʪʫʶʯʠ ʪʝʧʣʦʚʽʜʜʘʯʝʶ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚʽʜ ʧʦʚʝʨʭʥʽ 

ʘʧʘʨʘʪʫ, ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʫ ʧʨʠ ʢʦʨʦʪʢʦʤʫ ʟʘʤʠʢʘʥʥʽ ʤʦʞʥʘ 

ʟʘʧʠʩʘʪʠ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

ὖ ρ ‌Ὕ                                      (4.16) 

ʜʝ ʈ0 - ʧʦʪʫʞʥʽʩʪʴ ʜʞʝʨʝʣ ʪʝʧʣʦʪʠ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t=0;  

     Ŭ - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ; ʩ - ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ; 

     ɔ- ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ. 

ʇʨʝʜʩʪʘʚʠʚʰʠ ʨʽʚʥʷʥʥʷ (4.16)ʫ ʚʠʛʣʷʜʽ 

                                      (4.17) 

ʜʝ b - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʻʤʥʦʩʪʽ), ʧʽʩʣʷ ʽʥʪʝʛʨʫʚʘʥʥʷ ʧʨʠ 

ʊt=0
ʦ
ʉ, ʦʪʨʠʤʘʻʤʦ: 

Ὦὸ Ͻ ÌÎρ ‌Ὕ                     (4.18) 

ʜʝ c0 - ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʊt=0
ʦ
ʉ; ʨ0 - ʧʠʪʦʤʠʡ ʦʧʽʨ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʊt=0
ʦ
ʉ. 

ɿʥʘʶʯʠ ʜʣʷ ʢʦʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ Ŭ, ɓ, ”, ̒, ʫ, ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ 

ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʥʦʩʷʪʴ ʥʘʟʚʠ ʢʨʠʚʠʭ ʘʜʽʘʙʘʪʥʦʛʦ ʥʘʛʨʽʚʫ. 

ɿʘʟʚʠʯʘʡ ʪʘʢʽ ʢʨʠʚʽ ʥʘʚʦʜʷʪʴʩʷ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ 

ʯʘʩʫ ʊtʥ=0
ʦ
ʉ. ʗʢʱʦ 0̧tʥT ʦ

ʉ ʽ ʧʦ ʟʘʜʘʥʦʤʫ ʟʥʘʯʝʥʥʶ Ὦὸ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʦʚʽʜʥʠʢʘ ʘʧʘʨʘʪʫ ʟ ʩʪʨʫʤʦʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ, ʪʦ 

ʧʦʩʪʫʧʘʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ. ɼʣʷ ʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʊʥ ʟʘ ʢʨʠʚʦʶ ʘʜʽʘʙʘʪʥʦʛʦ 

ʥʘʛʨʽʚʫ ʟʥʘʭʦʜʷʪʴ ʟʥʘʯʝʥʥʷ Ὦὸ̎ (ʨʠʩ.4.7). ʇʦʪʽʤ ʥʘ ʦʩʽ ʘʙʩʮʠʩ ʚʽʜ ʟʥʘʯʝʥʥʷ 

Ὦὸ̎ ʚʽʜʢʣʘʜʘʶʪʴ ʚʽʜʨʽʟʦʢ, ʨʽʚʥʠʡ Ὦὸ, ʽ ʧʦ ʢʨʠʚʽʡ ʘʜʽʘʙʘʪʥʦʛʦ ʥʘʛʨʽʚʫ 

ʟʥʘʭʦʜʷʪʴ ʢʽʥʮʝʚʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʦʚʽʜʥʠʢʘ ʊtʢ. 

ʂʨʠʚʽ ʘʜʽʘʙʘʪʥʦʛʦ ʥʘʛʨʽʚʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʫʚʘʪʠ ʷʢ ʧʨʷʤʝ, ʪʘʢ ʽ 

ʟʚʦʨʦʪʥʝ ʟʘʚʜʘʥʥʷ, ʪʦʙʪʦ ʟʘ ʟʥʘʯʝʥʥʷʤ j
2
t ʟʥʘʭʦʜʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʦʚʽʜʥʠʢʘ 
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ʽ, ʥʘʚʧʘʢʠ, ʧʦ ʟʘʜʘʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʟʥʘʭʦʜʠʪʠ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ 

ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʽʤʧʫʣʴʩʫ ʛʫʩʪʠʥʠ ʩʪʨʫʤʫ. 

ɿʜʘʪʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʽ ʘʧʘʨʘʪʽʚ ʚʠʪʨʠʤʫʚʘʪʠ ʙʝʟ ʧʦʰʢʦʜʞʝʥʴ, 

ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʦʜʘʣʴʰʽʡ ʾʭ ʨʦʙʦʪʽ, ʪʝʨʤʽʯʥʠʡ ʚʧʣʠʚ ʧʨʦʪʽʢʘʶʯʠʭ ʧʦ 

ʩʪʨʫʤʦʚʽʜʥʠʭ ʯʘʩʪʠʥʘʭ ʩʪʨʫʤʽʚ ʟʘʜʘʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʥʘʟʠʚʘʻʪʴʩʷ ʪʝʨʤʽʯʥʦʶ 

ʩʪʽʡʢʽʩʪʶ, ʾʾ ʢʽʣʴʢʽʩʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʩʪʨʫʤ ʪʝʨʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ, ʱʦ 

ʧʨʦʪʽʢʘʻ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ. ɿʥʘʶʯʠ ʯʘʩ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʽ 

ʤʘʪʝʨʽʘʣ ʧʨʦʚʽʜʥʠʢʘ, ʘ ʪʘʢʦʞ ʜʦʧʫʩʪʠʤʫ ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ 

ʥʘʛʨʽʚʘʥʥʷ, ʟʘ ʢʨʠʚʠʤʠ ʘʜʽʘʙʘʪʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʱʽʣʴʥʽʩʪʴ ʩʪʨʫʤʫ 

ʪʝʨʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʘʧʘʨʘʪʫ. ɼʘʣʽ ʚʠʨʽʰʫʶʪʴ ʦʜʥʝ ʟ ʜʚʦʭ ʟʘʚʜʘʥʴ: ʟʘ ʚʽʜʦʤʠʤ 

ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ ʧʨʦʚʽʜʥʠʢʘ ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʫʤ ʪʝʨʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʘʙʦ 

ʟʘ ʟʘʜʘʥʠʤ ʩʪʨʫʤʦʤ ʪʝʨʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʟʥʘʭʦʜʷʪʴ ʥʝʦʙʭʽʜʥʠʡ ʧʦʧʝʨʝʯʥʠʡ 

ʧʝʨʝʨʽʟ ʩʪʨʫʤʦʚʽʜʥʠʭ ʯʘʩʪʠʥ. 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʪʨʠʚʘʣʦʩʪʽ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʽ ʧʨʠʡʥʷʪʽ 

ʨʽʚʥʠʤʠ 10; 5 ʽ 1 ʩ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʨʦʟʨʽʟʥʷʶʪʴ ʜʝʩʷʪʠ-, ʧ'ʷʪʠ- ʽ 

ʦʜʥʦʩʝʢʫʥʜʥʠʡ ʩʪʨʫʤʠ ʪʝʨʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. 

ʊʨʠʚʘʣʦʩʪʽ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʽ ʛʫʩʪʠʥʠ ʩʪʨʫʤʽʚ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ: 

Ὦὸ Ὦὸ                                             (4.19) 

 

ʊʦʤʫ ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ ʬʦʨʤʫʣʫ ʧʝʨʝʨʘʭʫʥʢʫ ʩʪʨʫʤʽʚ ʪʝʨʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ: 

.105 2
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2

1 III ==
                                       (4.20) 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4.7 - ʂʨʠʚʘ ʘʜʽʘʙʘʪʥʦʛʦ ʥʘʛʨʽʚʫ 

 

ɿʥʘʶʯʠ ʥʝʦʙʭʽʜʥʠʡ ʩʪʨʫʤ ʪʝʨʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʽ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ 

ʧʨʦʚʽʜʥʠʢʘ, ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʚʠʭ ʘʜʽʘʙʘʪʥʦʛʦ ʥʘʛʨʽʚʫ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ 
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ʟʘʜʦʚʽʣʴʥʷʻ ʧʨʦʚʽʜʥʠʢ ʮʽʡ ʪʝʨʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʜʦʧʫʩʪʠʤʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ ʽ ʟʘʚʜʘʥʥʷ 

 

1. ʗʢʽ ʽʩʥʫʶʪʴ ʢʣʘʩʠ ʥʘʛʨʽʚʦʩʪʽʡʢʦʩʪʽ ʽʟʦʣʷʮʽʾ? ʇʨʠʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ 

ʜʦʧʫʩʪʠʤʠʭ ʧʝʨʝʚʠʱʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʘʧʘʨʘʪʽʚ ʧʨʠ 

ʥʦʨʤʘʣʴʥʽʡ ʨʦʙʦʪʽ ʽ ʢʦʨʦʪʢʦʤʫ ʟʘʤʠʢʘʥʥʽ. 

2. ʑʦ ʪʘʢʝ ʧʦʚʝʨʭʥʝʚʠʡ ʝʬʝʢʪ ʽ ʝʬʝʢʪ ʙʣʠʟʴʢʦʩʪʽ?  

3. ʗʢ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʝʧʣʦʚʠʡ ʦʧʽʨ ʧʣʦʩʢʦʾ ʩʪʽʥʢʠ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʡ 

ʧʝʨʝʧʘʜ ʚ ʥʽʡ? 

4. ʑʦ ʪʘʢʝ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ, ʷʢʘ ʡʦʛʦ ʨʦʟʤʽʨʥʽʩʪʴ ʽ ʚʝʣʠʯʠʥʘ ʜʣʷ 

ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʘʧʘʨʘʪʽʚ ʧʨʠ ʧʨʠʨʦʜʥʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ? 

5. ʗʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʠʡ ʧʝʨʝʨʽʟ ʧʨʦʚʽʜʥʠʢʘ ʟʘ ʫʤʦʚʦʶ 

ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʨʠ ʧʨʦʪʽʢʘʥʥʽ ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ? 

6. ʗʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ ʢʦʪʫʰʢʠ? 

ʇʦʷʩʥʽʪʴ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʝʨʝʨʠʟʽ ʢʦʪʫʰʢʠ. 

7. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʚʠʭ ʥʘʛʨʽʚʘʥʥʷ ʽ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʘʧʘʨʘʪʫ ʧʦʷʩʥʽʪʴ, 

ʱʦ ʪʘʢʝ ʫʩʪʘʣʝʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʝʧʣʦʚʘ ʧʦʩʪʽʡʥʘ ʯʘʩʫ. 

ʅʘʚʝʜʽʪʴ ʾʭ ʬʦʨʤʫʣʠ. 

8. ʑʦ ʪʘʢʝ ʜʦʧʫʩʪʠʤʠʡ, ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʟʘ ʥʘʛʨʽʚʘʥʥʷʤ, ʩʪʨʫʤ 

ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʽ ʧʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ? ɺʽʜ ʯʦʛʦ ʚʽʥ 

ʟʘʣʝʞʠʪʴ ʽ ʚ ʷʢʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ? 

9. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʫʪʥʽʩʪʴ ʪʝʦʨʽʾ ʥʘʛʨʽʚʫ ʧʨʦʚʽʜʥʠʢʽʚ ʩʪʨʫʤʦʤ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ? ʗʢ ʚʠʟʥʘʯʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʦʚʽʜʥʠʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʨʠʚʠʭ ʘʜʽʘʙʘʪʥʦʛʦ ʥʘʛʨʽʚʫ ʟʘ ʟʘʜʘʥʠʤʠ ʫʤʦʚʘʤʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ? 

10. ʑʦ ʪʘʢʝ ʩʪʨʫʤ ʽ ʯʘʩ ʪʝʨʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ? ʗʢʘ ʟʘʣʝʞʥʽʩʪʴ ʽʩʥʫʻ ʤʽʞ 

ʥʠʤʠ? 

16. ɿʘʧʠʰʽʪʴ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʫ ʽ ʦʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʡʦʛʦ 

ʩʢʣʘʜʦʚʽ. 

17. ʇʝʨʝʨʘʭʫʡʪʝ ʜʞʝʨʝʣʘ ʪʝʧʣʘ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ ʢʠʥʝʪʠʯʥʦʾ ʽ 

ʩʪʘʪʠʯʥʦʾ ʢʦʤʫʪʘʮʽʾ. 

18. ʏʠʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʦʮʝʩ ʥʘʛʨʽʚʘʥʥʷ ʧʨʦʚʽʜʥʠʢʘ ʟʽ ʩʪʨʫʤʦʤ ʚ 

ʧʝʨʝʭʽʜʥʦʤʫ ʨʝʞʠʤʽ?  

19. ɿʘʧʠʰʽʪʴ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʫ ʜʣʷ ʧʨʦʮʝʩʫ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ ʽ ʚʠʟʥʘʯʪʝ ʟʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʘʥʥʷ ʧʨʦʚʽʜʥʠʢʘ ʚ ʯʘʩʽ. 

20. ʑʦ ʪʘʢʝ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʟʘ ʩʪʨʫʤʦʤ? ʅʘʚʝʜʽʪʴ ʬʦʨʤʫʣʠ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʟʘ ʩʪʨʫʤʦʤ ʚ ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ ʽ 

ʧʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ ʨʝʞʠʤʘʭ. 
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21. ʏʠʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ? ʗʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʦʙʤʝʞʫʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ ʧʨʦʚ̔ʜʥʠʢʘ ʧʨʠ ʢʦʨʦʪʢʦʤʫ 

ʟʘʤʠʢʘʥʥʽ? 

22. ʗʢ ʟʘʣʝʞʠʪʴ ʦʧʽʨ ʧʨʦʚʽʜʥʠʢʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ? ʅʘʚʝʜʽʪʴ ʬʦʨʤʫʣʫ. 

 

ʉʧʠʩʦʢ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ 

 

1. ʂʣʠʤʝʥʢʦ ɹ.ɺ. ɽʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ. ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʘʧʘʨʘʪʫʨʘ 

ʢʦʤʫʪʘʮʽʾ, ʢʝʨʫʚʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ. ɿʘʛʘʣʴʥʠʡ ʢʫʨʩ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. 

ʍʘʨʢʽʚ: ɺʠʜ-ʚʦ çʊʦʯʢʘè, 2012.- 340 ʩ. 

2. ʂʣʠʤʝʥʢʦ ɹ.ɺ. ɽʣʝʢʪʨʠʯʥʽ ʪʘ ʤʘʛʥʽʪʥʽ ʧʨʠʩʪʨʦʾ, ʝʣʝʢʪʨʠʯʥʽ 

ʫʩʪʘʥʦʚʢʠ. ʊʝʨʤʽʥʠ, ʪʣʫʤʘʯʝʥʥʷ, ʢʦʤʝʥʪʘʨʽ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ʍʘʨʢʽʚ.- 

ʊʦʯʢʘ, 2009. ï 272 ʩ. 

3. ʏʫʥʠʭʠʥ ɸ.ɸ.ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ. ʆʙʱʠʡ ʢʫʨʩ. ʄ.: 

ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1988.- 720 ʩ. 

4. ʊʘʝʚ ʀ.ʉ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʫʧʨʘʚʣʝʥʠʷ. ï ʄ.: ɺʳʩʰʘʷ 

ʰʢʦʣʘ, 1984.- 224 ʩ. 

5. ʈʦʜʰʪʝʡʥ ʃ.ɸ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ: ʋʯʝʙʥʠʢ ʜʣʷ 

ʪʝʭʥʠʢʫʤʦʚ.- 3-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʀ ʜʦʧ. ï ʃ.: ʕʥʝʨʛʦʠʟʜʘʪ. ʃʝʥʠʥʛʨ. ʦʪʜ-ʥʠʝ, 

1981. - 304 ʩ. 
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5. ʉʇʆʉʆɹʀ ɯ ɿɸʉʆɹʀ ɻɸʉɯʅʅʗ ɽʃɽʂʊʈʀʏʅʆɰ ɼʋɻʀ ʇʈʀ 

ʂʆʄʋʊɸʎɯɰ ɽʃɽʂʊʈʀʏʅʀʍ ʂɯʃ 

 

5.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

5.2 ɺʠʥʠʢʥʝʥʥʷ ʽ ʛʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ 

5.3 ɼʫʛʦʚʠʡ ʨʦʟʨʷʜ. ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ 

5.4 ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ  

5.5 ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʧʦʟʜʦʚʞʥʽʭ ʱʽʣʠʥʘʭ ʜʫʛʦʛʘʩʥʦʛʦ 

ʧʨʠʩʪʨʦʶ 

5.6 ɻʘʩʽʥʥʷ ʜʫʛʠ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ 

5.7 ɻʘʩʽʥʥʷ ʜʫʛʠ ʚ ʧʦʪʦʮʽ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ 

5.8 ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʤʫ ʤʘʩʣʽ  

5.9 ɻʘʩʽʥʥʷ ʜʫʛʠ ʫ ʚʘʢʫʫʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

5.10 ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʧʦʚʽʪʨʷʥʠʤ ʜʫʪʪʷʤ  

5.11 ɹʝʟʜʫʛʦʚʘ ʢʦʤʫʪʘʮʽʷ ʢʽʣ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ  

 

ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ 

 

ʊʝʨʤʽʥ, 

ʚʠʟʥʘʯʝʥʥʷ 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʪʝʨʤʽʥʽʚ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

ɼʫʛʦʛʘʩʥʘ ʢʘʤʝʨʘ 

ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ 

ʂʘʤʝʨʘ, ʫ ʷʢʫ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʜʫʛʘ ʟ 

ʤʝʪʦʶ ʧʦʣʝʛʰʝʥʥʷ ʾʾ ʛʘʩʽʥʥʷ  

arc extinguish chamber of a 

switching device  

ɼʫʛʦʛʘʩʥʠʡ ʢʦʥʪʘʢʪ 

ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʫ 

ʂʦʥʪʘʢʪ ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʫ, ʷʢʠʡ 

ʨʦʟʨʠʚʘʻ ʝʣʝʢʪʨʠʯʥʫ ʜʫʛʫ ʟ ʤʝʪʦʶ 

ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ ʜʫʛʦʶ 

ʽʥʰʠʭ, ʧʘʨʘʣʝʣʴʥʦ ʫʚʽʤʢʥʝʥʠʭ ʟ 

ʥʠʤ, ʢʦʥʪʘʢʪʽʚ 

ʘrcing contact of a mechanical 

switching device  

ɼʫʛʦʛʘʩʥʠʡ ʧʨʠʩʪʨʽʡ 

ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ 

ʇʨʠʩʪʨʽʡ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ 

ʜʫʛʠ ʚ ʢʦʤʫʪʘʮʽʡʥʦʤʫ ʘʧʘʨʘʪʽ 

ʘrc-control device of a 

switching device  

 

ɸʙʨʝʚʽʘʪʫʨʠ 

 

ɸʙʨʝʚʽʘʪʫʨʘ 
ʅʘʧʠʩʘʥʥʷ ʘʙʨʝʚʽʘʪʫʨʠ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

DC ʉʪʨʫʤ ʧʦʩʪʽʡʥʠʡ direct current 

ɸʉ ʉʪʨʫʤ ʟʤʽʥʥʠʡ alternatic current 

 

ʃʽʪʝʨʥʽ ʧʦʟʥʘʯʝʥʥʷ 

 

Q (T) ɸʙʩʦʣʶʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ (ʂ) 

q, Q (t) ʊʝʤʧʝʨʘʪʫʨʘ (ʟʘ ʎʝʣʴʩʽʻʤ) (C̄ ) 

Q ʊʝʧʣʦʪʘ, ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ (ʪʝʧʣʦʪʠ) 



87 

 

ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʪʘ ʣʽʪʝʨʥʦ-ʮʠʬʨʦʚʽ ʧʦʟʥʘʯʝʥʥʷ ʚ 

ʝʣʝʢʪʨʠʯʥʠʭ ʩʭʝʤʘʭ 

 

 

ʂʦʪʫʰʢʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʨʠʩʪʨʦʶ 

 

ʉʪʘʥʜʘʨʪʠ  

 

1. IEC 60050-121^1998/ IEV ï Chapter 121^ Electromagnetism/ - 109 

p. 

2. ɼʉʊʋ 2843-94. ɽʣʝʢʪʨʦʪʝʭʥʽʢʘ. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ. ʊʝʨʤʽʥʠ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ.-68 ʩ. 
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5.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

 

ɽʣʝʢʪʨʠʯʥʘ ʜʫʛʘ. ʇʨʠ ʨʦʟʤʠʢʘʥʥʽ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ (ʚʠʤʠʢʘʯʽʚ, ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ, ʢʦʥʪʘʢʪʦʨʽʚ, 

ʧʫʩʢʘʯʽʚ, ʨʫʙʠʣʴʥʠʢʽʚ, ʨʝʣʝ) ʟʘʟʚʠʯʘʡ ʥʘ ʾʭ ʢʦʥʪʘʢʪʘʭ ʚʠʥʠʢʘʻ ʜʫʛʦʚʠʡ 

ʨʦʟʨʷʜ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ ʧʝʨʝʚʠʱʫʫʶʪʴ ʜʝʷʢʽ ʢʨʠʪʠʯʥʽ 

ʟʥʘʯʝʥʥʷ (ʪʘʙʣ. 5.1). ʎʽ ʢʨʠʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʷʜʫ ʬʘʢʪʦʨʽʚ: 

ʤʘʪʝʨʽʘʣʫ ʢʦʥʪʘʢʪʽʚ, ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ 

ʽ ʪ.ʜ. 

ɺʠʥʠʢʥʝʥʥʷ ʜʫʛʠ ʥʘ ʢʦʥʪʘʢʪʘʭ ʚʝʜʝ ʜʦ ʾʭ ʟʥʘʯʥʦʛʦ ʟʥʦʰʝʥʥʷ ʽ 

ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʘʧʘʨʘʪʫ. ʉʪʫʧʽʥʴ ʟʥʦʰʝʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʨʫʤʫ, ʱʦ ʨʦʟʤʠʢʘʻʪʴʩʷ, ʽ ʯʘʩʫ ʛʦʨʽʥʥʷ ʜʫʛʠ. ʊʦʤʫ ʦʜʥʠʤ ʟ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʟʤʝʥʰʝʥʥʷ ʟʥʦʰʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ 

ʜʫʛʠ ʻ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʾʾ ʛʦʨʽʥʥʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.1 ï ɺʣʘʩʪʠʚʦʩʪʽ ʜʫʛʦʚʦʛʦ ʨʦʟʨʷʜʫ 

ɺʣʘʩʪʠʚʦʩʪʽ ʜʫʛʦʚʦʛʦ ʨʦʟʨʷʜʫ 

ɼʫʛʦʚʠʡ ʨʦʟʨʷʜ ʚʠʥʠʢʘʻ ʪʽʣʴʢʠ ʧʨʠ ʚʝʣʠʢʠʭ 

ʩʪʨʫʤʘʭ 

  
ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʽ ʩʪʨʫʤʫ, ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʜʫʛʦʚʦʛʦ ʨʦʟʨʷʜʫ 
ʄʘʪʝʨʽʘʣ 

ʢʦʥʪʘʢʪʽʚ 
U,ɺ ɯ,ɸ 

ʇʣʘʪʠʥʘ 17,0 0,9 

ɿʦʣʦʪʦ 15,0 0,38 

ʉʨʽʙʣʦ 12,0 0,4 

ɺʦʣʴʬʨʘʤ 17,0 0,9 

ʄʽʜʴ 12,3 0,43 

ɺʫʛʽʣʣʷ 18 - 22 0,03 

 

ɻʫʩʪʠʥʘ ʩʪʨʫʤʫ ʥʘ ʢʘʪʦʜʽ ʜʫʞʝ ʤʘʣʘ  ̔ʩʪʘʥʦʚʠʪʴ  

10
2
 ï 10

3
 ɸ/ʤʤ

2
 

ʊʝʤʧʝʨʘʪʫʨʘ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʜʫʛʠ ʜʫʞʝ ʚʝʣʠʢʘ, 

ʩʷʛʘʻ 6000-18000 ʂ (5727 ï 17727)Áʉ  

ʇʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʙʽʣʷ ʢʘʪʦʜʫ ʩʪʘʥʦʚʠʪʴ ʚʩʴʦʛʦ  

10-20 ɺ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʨʫʤʫ 
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ɸʣʝ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʚʠʥʠʢʣʘ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ ʚʽʜʽʛʨʘʻ ʽ 

ʧʦʟʠʪʠʚʥʫ ʨʦʣʴ. ʊʘʢ, ʧʨʠ ʚʠʤʢʥʝʥʥʽ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʝʥʝʨʛʽʾ, ʟʘʧʘʩʝʥʦʾ ʫ ʚʠʤʠʢʫʚʘʥʦʤʫ ʢʦʣʽ, ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ ʜʫʛʠ, ʷʢʘ ʚʽʜʚʦʜʠʪʴʩʷ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʎʝ ʚʝʜʝ ʜʦ 

ʟʥʠʞʝʥʥʷ ʧʝʨʝʥʘʧʨʫʛ, ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʽʟʦʣʷʮʽʾ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ. 

ʇʨʠ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ ʜʫʛʘ ʻ ʧʨʦʚʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʣʘ ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ 

ʥʘʧʽʚʭʚʠʣʽ ʩʪʨʫʤʫ, ʘ ʧʨʦʮʝʩ ʛʘʩʽʥʥʷ ʜʫʛʠ, ʧʦ ʩʫʪʽ, ʧʨʦʭʦʜʠʪʴ ʧʦʙʣʠʟʫ 

ʥʫʣʴʦʚʦʾ ʧʘʫʟʠ ʩʪʨʫʤʫ, ʢʦʣʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʝʥʝʨʛʽʷ ʢʦʣʘ ʙʣʠʟʴʢʘ ʜʦ ʥʫʣʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʥʝʙʝʟʧʝʯʥʠʭ ʧʝʨʝʥʘʧʨʫʛ ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ. 

ɺ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ, ʱʦ ʚʠʤʠʢʘʶʪʴ ʢʦʣʘ ʟ ʚʝʣʠʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ, ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʛʘʩʽʥʥʷ ʜʫʛʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ 

ʜʫʛʦʛʘʩʥʽ ʧʨʠʩʪʨʦʾ (ʢʘʤʝʨʠ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʮʽʣʦʤʫ ʜʫʛʦʚʠʡ ʧʨʦʮʝʩ, ʱʦ ʚʠʥʠʢʘʻ ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 

ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ, ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʝ ʷʚʠʱʝ, ʟʘʣʝʞʥʝ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʯʠʥʥʠʢʽʚ. 

 

5.2 ɺʠʥʠʢʥʝʥʥʷ ʽ ʛʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ. 

 

ʋ ʢʦʤʫʪʘʮʽʡʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʟʘʤʠʢʘʥʥʷ ʽ 

ʨʦʟʤʠʢʘʥʥʷ ʢʦʣʘ ʟʽ ʩʪʨʫʤʦʤ, ʧʨʠ ʾʭ ʚʠʤʢʥʝʥʥʽ ʚʠʥʠʢʘʻ ʨʦʟʨʷʜ ʫ ʛʘʟʽ ʫ ʚʠʛʣʷʜʽ 

ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ ʘʙʦ ʜʫʛʠ. ʋʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʦʙʫʤʦʚʣʶʻʪʴʩʷ 

ʷʚʠʱʘʤʠ ʽʦʥʽʟʘʮʽʾ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʧʨʦʩʪʦʨʽ ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ. ʎʝʡ ʧʨʦʮʝʩ 

ʧʦʣʷʛʘʻ ʫ ʚʽʜʜʽʣʝʥʥʽ ʚʽʜ ʥʝʡʪʨʘʣʴʥʠʭ ʘʪʦʤʽʚ ʧʦʚʽʪʨʷ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ 

ʝʣʝʢʪʨʦʥʽʚ ʽ ʫʪʚʦʨʝʥʥʽ ʚʽʣʴʥʠʭ ʧʦʟʠʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ - ʽʦʥʽʚ. 

ɼʣʷ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʤʽʞʢʦʥʪʘʢʪʥʦʤʫ ʧʨʦʤʽʞʢʫ, ʭʘʨʘʢʪʝʨʥʽ 

ʯʦʪʠʨʠ ʚʠʜʠ ʽʦʥʽʟʘʮʽʾ: ʪʝʨʤʦ- ʽ ʘʚʪʦʝʣʝʢʪʨʦʥʥʘ ʝʤʽʩʽʾ (ʧʨʦʮʝʩʠ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʦʙʣʠʟʫ ʢʦʥʪʘʢʪʽʚ - ʝʣʝʢʪʨʦʜʽʚ), ʪʝʨʤʽʯʥʘ ʪʘ ʫʜʘʨʥʘ ʽʦʥʽʟʘʮʽʾ 

(ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʦʙôʻʤʽ ʩʪʦʚʧʘ ʜʫʛʠ). 

ʇʨʠ ʨʦʟʤʠʢʘʥʥʽ ʥʝʚʝʣʠʢʠʭ ʩʪʨʫʤʽʚ (ʜʦ 0,1 ɸ) ʧʨʠ ʥʘʧʨʫʟʽ 200-300 ɺ 

ʚʠʥʠʢʘʻ ʨʦʟʨʷʜ, ʥʘʟʚʘʥʠʡ ʪʣʽʶʯʠʤ. ʈʦʟʤʠʢʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʤʦʞʝ ʩʪʘʪʠʩʷ ʙʝʟ 

ʫʪʚʦʨʝʥʥʷ ʜʫʛʠ. ʊʘʢʝ ʚʠʤʢʥʝʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʙʝʟʽʩʢʨʦʚʠʤ. ɹʝʟʽʩʢʨʦʚʠʡ 

ʨʦʟʨʠʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʚ ʘʧʘʨʘʪʘʭ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʧʨʠ 

ʨʦʟʭʦʜʞʝʥʥʽ ʢʦʥʪʘʢʪʽʚ ʚ ʤʦʤʝʥʪ ʧʝʨʝʭʦʜʫ ʩʪʨʫʤʫ ʯʝʨʝʟ ʥʫʣʴ. 

ʈʦʟʨʷʜ ʩʪʨʫʤʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʥʘʟʠʚʘʻʪʴʩʷ ʜʫʛʦʚʠʤ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʢʦʶ ʛʫʩʪʠʥʦʶ ʩʪʨʫʤʫ, ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʜʫʛʠ, ʥʝʟʥʘʯʥʠʤ ʧʘʜʽʥʥʷʤ ʥʘʧʨʫʛʠ ʙʽʣʷ ʝʣʝʢʪʨʦʜʽʚ ʽ 

ʥʝʚʠʩʦʢʦʶ ʥʘʧʨʫʛʦʶ ʚ ʜʫʛʦʚʦʤʫ ʧʨʦʤʽʞʢʫ. ʄʽʥʽʤʘʣʴʥʽ ʥʘʧʨʫʛʘ ʽ ʩʪʨʫʤ, 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʜʫʛʦʚʦʛʦ ʨʦʟʨʷʜʫ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ 

ʢʦʥʪʘʢʪʽʚ. 
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ɺʠʥʠʢʥʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʨʦʟʨʷʜʫ ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ. ʇʨʠ ʚʠʤʢʥʝʥʥʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, ʱʦ ʤʘʻ 

ʥʝʚʝʣʠʢʽ ʩʪʨʫʤ ʽ ʥʘʧʨʫʛʫ, ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʩʪʦʢ ʨʦʟʧʣʘʚʣʝʥʦʛʦ 

ʤʝʪʘʣʫ, ʷʢʠʡ ʨʦʟʙʨʠʟʢʫʻʪʴʩʷ ʽ ʚʠʧʘʨʦʚʫʻʪʴʩʷ. ʇʨʠ ʨʦʟʤʠʢʘʥʥʽ ʚʝʣʠʢʠʭ 

ʩʪʨʫʤʽʚ ʽ ʚʝʣʠʢʽʡ ʥʘʧʨʫʟʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʮʝ 

ʷʚʠʱʝ ʟʥʘʯʥʦ ʧʦʩʠʣʶʻʪʴʩʷ. ʑʦʙ ʟʤʝʥʰʠʪʠ ʟʥʦʰʝʥʥʷ ʢʦʥʪʘʢʪʽʚ, 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʝ ʛʘʩʽʥʥʷ ʜʫʛʠ. 

ʆʜʥʦʯʘʩʥʦ ʟ ʽʦʥʽʟʘʮʽʻʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʚʦʨʦʪʥʠʡ ʧʨʦʮʝʩ - ʜʝʽʦʥʽʟʘʮʽʷ, 

ʪʦʙʪʦ ʥʝʡʪʨʘʣʽʟʘʮʽʷ ʟʘʨʷʜʞʝʥʠʭ ʽ ʫʪʚʦʨʝʥʥʷ ʥʝʡʪʨʘʣʴʥʠʭ ʯʘʩʪʦʢ. ɼʝʽʦʥʽʟʘʮʽʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʘʩʽʥʥʷ ʜʫʛʠ. ɺʦʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʪʨʝʪʴʦʛʦ ʪʽʣʘ 

(ʥʘʧʨʠʢʣʘʜ, ʩʪʽʥʢʠ ʜʫʛʦʛʘʩʥʠʭ ʢʘʤʝʨ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʙʣʠʟʫ ʘʙʦ 

ʥʝʡʪʨʘʣʴʥʠʭ ʯʘʩʪʦʢ ʛʘʟʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʙôʻʤʽ ʜʫʛʦʚʦʛʦ ʧʨʦʤʽʞʢʫ), ʘ 

ʪʘʢʦʞ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʝʩʝʥʥʷ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʦʢ ʟ ʧʨʦʩʪʦʨʫ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ 

(ʜʠʬʫʟʽʷ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ), ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 

ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʽʦʥʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʧʽʜʪʨʠʤʘʥʥʽ ʛʦʨʽʥʥʷ ʜʫʛʠ. 

ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ, ʷʢʱʦ ʧʨʦʮʝʩʠ 

ʜʝʽʦʥʽʟʘʮʽʾ ʧʨʦʪʽʢʘʶʪʴ ʟ ʙʽʣʴʰʦʶ ʰʚʠʜʢʽʩʪʶ, ʥʽʞ ʧʨʦʮʝʩʠ ʽʦʥʽʟʘʮʽʾ. 

ɼʣʷ ʽʥʪʝʥʩʠʚʥʦʾ ʜʝʽʦʥʽʟʘʮʽʾ ʜʫʛʦʚʦʛʦ ʧʨʦʤʽʞʢʫ ʧʨʠ ʨʦʟʭʦʜʞʝʥʥʽ 

ʢʦʥʪʘʢʪʽʚ ʟʙʽʣʴʰʫʶʪʴ ʜʦʚʞʠʥʫ ʜʫʛʠ, ʧʽʜʚʠʱʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʨʦʟʭʦʜʞʝʥʥʷ 

ʢʦʥʪʘʢʪʽʚ, ʧʝʨʝʤʽʱʘʶʪʴ ʜʫʛʫ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʦʚʽʪʨʽ, ʱʦ ʩʧʨʠʷʻ ʾʾ 

ʦʭʦʣʦʜʞʝʥʥʶ, ʧʨʠʚʦʜʷʪʴ ʜʫʛʫ ʚ ʪʽʩʥʝ ʟʽʪʢʥʝʥʥʷ ʟʽ ʩʪʽʥʢʘʤʠ ʜʫʛʦʛʘʩʥʦʾ 

ʢʘʤʝʨʠ, ʨʦʟʙʠʚʘʶʪʴ ʾʾ ʥʘ ʨʷʜ ʢʦʨʦʪʢʠʭ ʜʫʛ, ʧʝʨʝʤʽʱʫʶʪʴ ʯʝʨʝʟ ʥʝʨʫʭʦʤʽ ʛʘʟ 

ʘʙʦ ʨʽʜʠʥʫ. 

ɻʦʣʦʚʥʠʤ ʽʦʥʽʟʫʶʯʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʛʦʨʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ 

ʜʫʛʠ, ʻ ʪʝʨʤʽʯʥʘ ʽʦʥʽʟʘʮʽʷ, ʪʦʤʫ ʛʘʩʽʥʥʷ ʜʫʛʠ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ 

ʨʘʭʫʥʦʢ ʾʾ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʇʨʠ ʛʘʩʽʥʥʽ ʜʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ, ʧʨʠ 

ʷʢʠʭ ʩʪʨʫʤ ʫʧʘʚ ʙʠ ʜʦ ʥʫʣʷ. ʇʨʠ ʛʦʨʽʥʥʽ ʜʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʩʪʨʫʤ ʚ ʥʽʡ 

ʧʨʦʭʦʜʠʪʴ ʢʦʞʝʥ ʥʘʧʽʚʧʝʨʽʦʜ ʯʝʨʝʟ ʥʫʣʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʶ ʽʦʥʽʟʘʮʽʾ 

ʜʫʛʦʚʦʛʦ ʧʨʦʤʽʞʢʫ, ʪʦʙʪʦ ʢʦʞʝʥ ʥʘʧʽʚʧʝʨʽʦʜ ʜʫʛʘ ʛʘʩʥʝ ʽ ʟʘʧʘʣʶʻʪʴʩʷ ʟʥʦʚʫ. 

ɿʘʚʜʘʥʥʷ ʛʘʩʽʥʥʷ ʜʫʛʠ ʧʨʠ ʮʴʦʤʫ ʜʝʱʦ ʧʦʣʝʛʰʫʻʪʴʩʷ ʽ ʜʦʩʪʘʪʥʴʦ ʩʪʚʦʨʠʪʠ 

ʫʤʦʚʠ, ʧʨʠ ʷʢʠʭ ʩʪʨʫʤ ʥʝ ʚʽʜʥʦʚʠʚʩʷ ʙʠ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʥʫʣʴ. 

ʇʨʠʩʪʨʦʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ ʜʣʷ ʛʘʩʽʥʥʷ 

ʜʫʛʠ, ʥʘʟʠʚʘʶʪʴ ʜʫʛʦʛʘʩʥʠʤʠ. 

 

5.3 ɼʫʛʦʚʠʡ ʨʦʟʨʷʜ. ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ. 

 

ɽʣʝʢʪʨʠʯʥʘ ʜʫʛʘ (ʜʫʛʦʚʠʡ ʨʦʟʨʷʜ) - ʬʽʟʠʯʥʝ ʷʚʠʱʝ, ʦʜʠʥ ʟ ʚʠʜʽʚ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʨʦʟʨʷʜʫ ʚ ʛʘʟʽ. 
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ɼʫʛʘ ʟ'ʷʚʣʷʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʨʦʙʦʶ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʥʘʧʨʫʛʠ ʤʽʞ ʜʚʦʤʘ 

ʝʣʝʢʪʨʦʜʘʤʠ (ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʥʪʘʢʪʠ ʚʠʤʠʢʘʯʘ, ʧʨʦʚʦʜʠ ʪʘ ʽʥ.) ʜʦ ʧʝʚʥʦʛʦ 

ʟʥʘʯʝʥʥʷ. 

ʅʘʧʨʫʛʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʨʦʙʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʩʪʘʥʽ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ, 

ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʚʽʥ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʽʟʦʣʷʮʽʾ ʪʘ ʽʥ. ʇʽʜ ʯʘʩ ʧʨʦʙʦʶ ʤʽʞ 

ʝʣʝʢʪʨʦʜʘʤʠ ʟʘʟʚʠʯʘʡ ʚʠʥʠʢʘʻ ʽʩʢʨʦʚʠʡ ʨʦʟʨʷʜ, ʽʤʧʫʣʴʩʥʦ ʟʘʤʠʢʘʶʯʠ 

ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ. 

ʇʨʠ ʧʨʦʙʦʾ ʚ ʧʦʚʽʪʨʽ ʝʣʝʢʪʨʦʥʠ ʚ ʽʩʢʨʦʚʠʭ ʨʦʟʨʷʜʘʭ ʽʦʥʽʟʫʶʪʴ 

ʤʦʣʝʢʫʣʠ ʚ ʧʦʚʽʪʨʷʥʦʤʫ ʧʨʦʤʽʞʢʫ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ. ʇʨʠ ʜʦʩʠʪʴ ʚʠʩʦʢʽʡ 

ʧʦʪʫʞʥʦʩʪʽ ʜʞʝʨʝʣʘ ʥʘʧʨʫʛʠ, ʚ ʧʦʚʽʪʨʷʥʦʤʫ ʧʨʦʤʽʞʢʫ ʫʪʚʦʨʶʻʪʴʩʷ ʧʣʘʟʤʘ. 

ʇʣʘʟʤʘ ʻ ʭʦʨʦʰʠʤ ʧʨʦʚʽʜʥʠʢʦʤ, ʪʦʤʫ ʦʧʽʨ ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʤʽʞʢʫ ʨʽʟʢʦ ʧʘʜʘʻ, 

ʧʨʠ ʮʴʦʤʫ ʽʩʢʨʦʚʽ ʨʦʟʨʷʜʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʜʫʛʦʚʠʡ ʨʦʟʨʷʜ - ʩʚʦʻʨʽʜʥʠʡ 

ʧʣʘʟʤʦʚʠʡ ʪʫʥʝʣʴ. ɼʫʛʦʚʠʡ ʨʦʟʨʷʜ (ʨʠʩ.5.2) ʻ ʧʦ ʩʫʪʽ ʧʨʦʚʽʜʥʠʢʦʤ, ʽ ʟʘʤʠʢʘʻ 

ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ, ʩʝʨʝʜʥʽʡ ʩʪʨʫʤ ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʘ 

ʱʝ ʙʽʣʴʰʝ ʥʘʛʨʽʚʘʻ ʜʫʛʫ ʜʦ 5000-50000 K. 

ʇʽʩʣʷ ʚʠʥʠʢʥʝʥʥʷ ʜʫʛʘ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʷ ʥʘʚʽʪʴ ʧʨʠ ʨʦʟʚʝʜʝʥʥʽ 

ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʥʪʘʢʪʽʚ ʥʘ ʜʝʷʢʫ ʚʽʜʩʪʘʥ.ɹ 

 

 
 

ʈʠʩʫʥʦʢ 5.2. - ɼʫʛʦʚʠʡ ʨʦʟʨʷʜ  ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ ʨʦʟ'ʻʜʥʫʚʘʯʘ  

 

ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ʧʦʷʚʘ ʝʣʝʢʪʨʠʯʥʦʾ 

ʜʫʛʠ ʻ ʥʝʤʠʥʫʯʦʶ. ɺʟʘʻʤʦʜʽʷ ʝʣʝʢʪʨʦʜʽʚ ʟ ʧʣʘʟʤʦʶ ʜʫʛʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ 

ʥʘʛʨʽʚʘʥʥʷ, ʯʘʩʪʢʦʚʦʛʦ ʨʦʟʧʣʘʚʣʝʥʥʷ, ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʦʢʠʩʣʝʥʥʷ ʪʘ ʽʥʰʠʭ 

ʚʠʜʽʚ ʢʦʨʦʟʽʾ ʽ ʜʦ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʟ'ʷʚʣʷʻʪʴʩʷ ʧʦʪʨʝʙʘ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʟʥʠʭ ʜʫʛʦʛʘʩʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

http://electric-zone.ru/wp-content/uploads/2012/04/94455.jpg
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ɿʘʚʜʘʥʥʷ ʜʫʛʦʛʘʩʥʠʭ ʧʨʠʩʪʨʦʾʚ (ɼʇ) ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʛʘʩʽʥʥʷ ʜʫʛʠ ʟʘ ʤʘʣʠʡ ʯʘʩ ʟ ʜʦʧʫʩʪʠʤʠʤ ʨʽʚʥʝʤ ʧʝʨʝʥʘʧʨʫʛ ʧʨʠ ʤʘʣʦʤʫ 

ʟʥʦʰʝʥʥʽ ʯʘʩʪʠʥ ʘʧʘʨʘʪʫ, ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʦʙôʻʤʽ ʨʦʟʞʘʨʝʥʠʭ ʛʘʟʽʚ, ʱʦ ʧʨʠ 

ʮʴʦʤʫ ʚʠʢʠʜʘʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʽʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʚʫʢʦʚʠʤʠ ʽ ʩʚʽʪʣʦʚʠʤʠ 

ʝʬʝʢʪʘʤʠ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʛʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʘʙʦ ʧʽʜʚʠʱʫʶʪʴ ʰʚʠʜʢʽʩʪʴ 

ʚʽʜʥʦʚʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʤʽʮʥʦʩʪʽ ʤʽʞʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʤʽʞʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʫʛʦʛʘʩʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʧʽʜʚʠʱʫʶʯʠ ʪʠʩʢ ʚ ʧʨʦʩʪʦʨʽ ʛʦʨʽʥʥʷ ʜʫʛʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʝʨʪʥʠʡ ʛʘʟ, ʚʘʢʫʫʤ, ʘʙʦ ʟʥʠʞʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ 

ʥʘʧʨʫʛʠ ʥʘ ʢʦʥʪʘʢʪʘʭ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʰʫʥʪʫʶʯʽ ʨʝʟʠʩʪʦʨʠ ʪʘ ʟʙʽʣʴʰʫʶʯʠ 

ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʠʚʽʚ ʥʘ ʧʦʣʶʩ. 

ʋ ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʘʭ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ (ʥʠʞʯʝ 1000 ɺ) ʽ ʚʠʩʦʢʦʾ 

ʥʘʧʨʫʛʠ ʜʦ 6 ʢɺ ʥʘ ʚʝʣʠʢʽ ʩʪʨʫʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʫʛʦʛʘʩʥʽ ʧʨʠʩʪʨʦʾ, ʚ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʩʧʦʩʦʙʠ ʛʘʩʽʥʥʷ ʜʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ. 

ʆʢʨʽʤ ʪʦʛʦ, ʚ ʪʘʢʠʭ ʜʫʛʦʛʘʩʥʠʭ ʧʨʠʩʪʨʦʷʭ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʜʫʛʠ ʽ ʧʦʩʠʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʾʾ ʦʭʦʣʦʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʝ 

ʤʘʛʥʽʪʥʝ ʜʫʪʪʷ, ʘ ʧʨʠ ʤʘʣʠʭ ʩʪʨʫʤʘʭ, ʢʦʣʠ ʤʘʛʥʽʪʥʝ ʜʫʪʪʷ ʤʘʣʦʝʬʝʢʪʠʚʥʝ, 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʚʽʪʨʷʥʝ ʜʫʪʪʷ. 

ʋ ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʘʭ ʥʘ ʥʘʧʨʫʛʫ ʧʦʥʘʜ 6 ʢɺ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʩʪʦʚʙʫʨ ʜʫʛʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʚʽʪʨʷ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʝ ʤʘʩʣʦ, ʽʥʝʨʪʥʠʡ ʛʘʟ, ʚʘʢʫʫʤ. 

ɺ ʩʫʯʘʩʥʠʭ ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʘʭ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʙʫʣʠ 

ʜʫʛʦʛʘʩʥʽ ʢʘʤʝʨʠ ʟ ʧʦʟʜʦʚʞʥʽʤʠ ʱʽʣʠʥʘʤʠ. ʇʦʟʜʦʚʞʥʴʦʶ ʥʘʟʠʚʘʶʪʴ ʱʽʣʠʥʫ, 

ʚʽʩʴ ʷʢʦʾ ʟʙʽʛʘʻʪʴʩʷ ʟʘ ʥʘʧʨʷʤʢʦʤ ʟ ʚʽʩʩʶ ʩʪʦʚʧʘ ʜʫʛʠ. ʊʘʢʘ ʱʽʣʠʥʘ 

ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʞ ʜʚʦʤʘ ʽʟʦʣʷʮʽʡʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ. ʅʘ ʨʠʩ.5.3 ʩʭʝʤʘʪʠʯʥʦ 

ʟʦʙʨʘʞʝʥʽ ʭʘʨʘʢʪʝʨʥʽ ʬʦʨʤʠ ʧʦʟʜʦʚʞʥʽʭ ʱʽʣʠʥ ʜʫʛʦʛʘʩʥʠʭ ʢʘʤʝʨ. 
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ʈʠʩʫʥʦʢ 5.3 - ɻʘʩʽʥʥʷ ʜʫʛʠ ʫ ʚʫʟʴʢʠʭ ʱʽʣʠʥʘʭ ʽ ʢʘʥʘʣʘʭ ʢʘʤʝʨ 

ʜʫʛʦʛʘʩʥʦʛʦ ʧʨʠʩʪʨʦʶ 

 

ʋ ʢʘʤʝʨʽ (ʨʠʩ.5.3, ʘ) ʟʘʩʪʦʩʦʚʘʥʦ ʢʽʣʴʢʘ ʧʨʷʤʠʭ ʧʘʨʘʣʝʣʴʥʠʭ ʱʽʣʠʥ. 

ʊʘʢʽ ʢʘʤʝʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʚʠʤʢʥʝʥʥʽ ʚʝʣʠʢʠʭ ʩʪʨʫʤʽʚ. ʇʨʠ ʮʴʦʤʫ ʛʦʨʷʪʴ 

ʢʽʣʴʢʘ ʧʘʨʘʣʝʣʴʥʠʭ ʜʫʛ, ʷʢʽ ʽʥʪʝʥʩʠʚʥʦ ʦʭʦʣʦʜʞʫʶʪʴʩʷ, ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʦʤʫ ʧʨʦʮʝʩʫ ʜʝʽʦʥʽʟʘʮʽʾ. ʆʜʥʘʢ ʧʘʨʘʣʝʣʴʥʽ ʜʫʛʠ ʽʩʥʫʶʪʴ ʥʝʜʦʚʛʦ ʽ 

ʰʚʠʜʢʦ ʛʘʩʥʫʪʴ, ʢʨʽʤ ʦʜʥʽʻʾ, ʷʢʘ ʪʘʢʦʞ ʧʨʠ ʽʥʪʝʥʩʠʚʥʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ ʛʘʩʥʝ. 

ʅʘ ʨʠʩ.5.3, ʙ ʫʤʦʚʥʦ ʟʦʙʨʘʞʝʥʘ ʢʘʤʝʨʘ ʟ ʦʜʥʽʻʶ ʧʦʟʜʦʚʞʥʴʦʶ 

ʱʽʣʠʥʦʶ, ʷʢʽʡ ʥʘʜʘʥʘ ʟʚʠʚʠʩʪʘ ʬʦʨʤʘ. ʇʨʠ ʪʘʢʽʡ ʬʦʨʤʽ ʱʽʣʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʜʦʚʞʝʥʥʷ ʽ ʛʘʩʽʥʥʷ ʜʫʛʠ, ʷʢʘ ʨʫʭʘʶʯʠʩʴ ʽʥʪʝʥʩʠʚʥʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ 

ʟʫʩʪʨʽʯʥʠʤ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ. 

ʋ ʜʫʛʦʛʘʩʥʠʭ ʧʨʠʩʪʨʦʷʭ ʢʨʽʤ ʱʽʣʠʥ ʟ ʧʣʦʩʢʦʧʘʨʘʣʝʣʴʥʠʤʠ ʩʪʽʥʢʘʤʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʱʽʣʠʥʠ ʟ ʨʝʙʨʘʤʠ, ʚʠʩʪʫʧʘʤʠ ʪʘ ʨʦʟʰʠʨʝʥʥʷʤʠ (ʨʠʩ.5.3 ʚ, ʛ). 

ʅʘʷʚʥʽʩʪʴ ʨʝʙʝʨ ʽ ʨʦʟʰʠʨʝʥʴ ʤʘʣʦ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʜʫʛʠ. ɿʥʘʯʝʥʥʷ 

ʞ ʧʦʟʜʦʚʞʥʴʦʛʦ ʛʨʘʜʽʻʥʪʘ ʥʘʧʨʫʛʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʨʝʙʝʨ ʽ ʬʦʨʤʠ 

ʨʦʟʰʠʨʝʥʴ. ʅʘʷʚʥʽʩʪʴ ʨʝʙʝʨ ʧʽʜʚʠʱʫʻ ʥʘʧʨʫʛʫ ʥʘ ʜʫʟʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʠʤ, ʱʦ 

ʤʘʻ ʤʽʩʮʝ ʚ ʱʽʣʠʥʽ ʟ ʧʣʦʩʢʦʧʘʨʘʣʝʣʴʥʠʤʠ ʩʪʽʥʢʘʤʠ. ɿʘʪʠʩʥʫʪʘ ʽ ʜʝʬʦʨʤʦʚʘʥʘ 

ʫ ʚʫʟʴʢʽʡ ʱʽʣʠʥʽ ʜʫʛʘ ʙʫʜʝ ʪʠʩʥʫʪʠ ʥʘ ʩʪʽʥʢʠ ʽ ʟʘ ʥʘʷʚʥʦʩʪʽ ʨʦʟʰʠʨʝʥʥʷ ʚ 

ʱʽʣʠʥʽ ʚʜʘʚʣʶʻʪʴʩʷ ʚ ʧʨʦʤʽʞʦʢ, ʫʪʚʦʨʝʥʠʡ ʨʦʟʰʠʨʝʥʥʷʤ. ɼʝʬʦʨʤʘʮʽʷ ʩʪʦʚʧʘ 

ʜʫʛʠ, ʚʠʢʣʠʢʘʥʘ ʥʘʷʚʥʽʩʪʶ ʧʨʦʨʽʟʫ, ʧʨʠʟʚʦʜʠʪʴ, ʧʦ-ʧʝʨʰʝ, ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʧʣʦʱʽ ʟʽʪʢʥʝʥʥʷ ʜʫʛʠ ʟ ʭʦʣʦʜʥʠʤʠ ʩʪʽʥʢʘʤʠ ʢʘʤʝʨʠ; ʧʦ-ʜʨʫʛʝ, ʨʝʙʨʘ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʥʠʢʘʶʪʴ ʚʩʝʨʝʜʠʥʫ ʜʫʛʠ ʽ ʩʧʨʠʷʶʪʴ ʾʾ 
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ʽʥʪʝʥʩʠʚʥʦʤʫ ʦʭʦʣʦʜʞʝʥʥʶ. ɿʘʟʥʘʯʝʥʽ ʦʙʩʪʘʚʠʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʤʽʩʮʝʚʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʛʨʘʜʽʻʥʪʘ ʥʘʧʨʫʛʠ. 

 

5.4 ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ  

 

ɽʣʝʢʪʨʠʯʥʘ ʜʫʛʘ ʻ ʩʚʦʻʨʽʜʥʠʤ ʧʨʦʚʽʜʥʠʢʦʤ ʟʽ ʩʪʨʫʤʦʤ, ʘ ʦʪʞʝ, ʤʦʞʝ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ. ʎʝʡ ʧʨʠʥʮʠʧ ʽ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʩʪʚʦʨʝʥʥʷ 

ʜʫʛʦʛʘʩʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟ ʤʘʛʥʽʪʥʠʤ ʜʫʪʪʷʤ.  

 

 
 

ʈʠʩʫʥʦʢ 5.4 - ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ  

 

ɿʫʩʠʣʣʷ, ʱʦ ʜʽʻ ʥʘ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ ʜʫʛʠ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

Ὂ ὍϽὄ     (5.1) 

 

ʜʝ ɺ - ʤʘʛʥʽʪʥʘ ʽʥʜʫʢʮʽʷ; 

     I - ʩʪʨʫʤ ʫ ʢʦʣʽ ʜʫʛʠ (ʩʪʨʫʤ ʜʫʛʠ). 

ʄʘʛʥʽʪʥʝ ʧʦʣʝ ʩʪʚʦʨʶʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦʶ ʢʦʪʫʰʢʦʶ(ʘʤʠ) 3 (ʨʠʩ.5.4), 

ʥʘʤʦʪʘʥʦʶ ʥʘ ʩʪʘʣʝʚʝ ʦʩʝʨʜʷ 4. ʂʦʪʫʰʢʠ ʫʚʽʤʢʥʝʥʽ ʧʦʩʣʽʜʦʚʥʦ ʚ ʢʦʤʫʪʦʚʘʥʝ 

ʝʣʝʢʪʨʠʯʥʠʤ ʘʧʘʨʘʪʦʤ ʢʦʣʦ. ɽʣʝʢʪʨʠʯʥʘ ʜʫʛʘ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʞ 

ʢʦʥʪʘʢʪʘʤʠ 1 ʽ 2 ʧʨʠ ʾʭ ʨʦʟʤʠʢʘʥʥʽ, ʛʦʨʠʪʴ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ, ʥʘʧʨʷʤʦʢ ʷʢʦʛʦ 

ʥʘ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʦ ʭʨʝʩʪʠʢʘʤʠ (ʪʦʯʢʘʤʠ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʩʪʨʫʤʫ 

ʜʫʛʠ ʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚʠʥʠʢʘʻ ʟʫʩʠʣʣʷ F, ʷʢʘ ʧʝʨʝʤʽʱʫʻ ʜʫʛʫ ʟ ʚʝʣʠʢʦʶ 

ʰʚʠʜʢʽʩʪʶ ʧʦ ʜʫʛʦʛʘʩʥʠʭ ʨʦʛʘʭ 5 ʢʦʥʪʘʢʪʽʚ ʽ ʚʠʢʠʜʘʻ ʾʾ ʚ ʜʫʛʦʛʘʩʥʫ ʢʘʤʝʨʫ. 

ɼʣʷ ʢʦʪʫʰʢʠ, ʫʚʽʤʢʥʝʥʦʾ ʚ ʨʦʟʤʠʢʫʚʘʥʝ ʢʦʣʦ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ὄ Ὅ ʪʦʙʪʦ Ὂ ὑϽὍ                                (5.2) 
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ʎʝ ʟʫʩʠʣʣʷ (F), ʧʝʨʝʤʽʱʘʶʯʠ ʜʫʛʫ ʚ ʧʦʚʽʪʨʽ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʾʾ ʦʭʦʣʦʜʞʝʥʥʷ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʟʫʩʪʨʽʯʥʦʛʦ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʪʘʢ ʽ 

ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʜʦʚʞʠʥʠ ʥʘ ʜʫʛʦʛʘʩʥʠʭ ʨʦʛʘʭ ʢʦʥʪʘʢʪʽʚ. 

ʇʨʠ ʟʤʽʥʽ ʥʘʧʨʷʤʢʫ ʩʪʨʫʤʫ ʟʤʽʥʶʻ ʟʥʘʢ ʽ ʤʘʛʥʽʪʥʝ ʧʦʣʝ. ɿʫʩʠʣʣʷ, ʱʦ 

ʜʽʻ ʥʘ ʜʫʛʫ, ʩʚʦʛʦ ʥʘʧʨʷʤʢʫ ʥʝ ʟʤʽʥʶʻ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝʡ ʩʧʦʩʽʙ ʜʣʷ ʛʘʩʽʥʥʷ ʜʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. 

ʇʦʨʷʜ ʟ ʧʝʨʝʚʘʛʘʤʠ, ʪʘʢʽ ʜʫʛʦʛʘʩʥʽ ʧʨʠʩʪʨʦʾ ʤʘʶʪʴ ʽ ʥʝʜʦʣʽʢʠ. ʎʝ 

ʥʝʜʦʩʪʘʪʥʴʦ ʥʘʜʽʡʥʝ ʛʘʩʽʥʥʷ ʜʫʛʠ ʟʘ ʤʘʣʠʭ ʩʪʨʫʤʘʭ (5...7 ɸ), ʚʝʣʠʢʘ ʚʠʪʨʘʪʘ 

ʤʽʜʽ ʥʘ ʢʦʪʫʰʢʫ, ʥʘʛʨʽʚ ʢʦʥʪʘʢʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʪʝʧʣʘ ʚ ʜʫʛʦʛʘʩʥʽʡ ʢʦʪʫʰʮʽ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʥʝʜʦʣʽʢʠ, ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʥʘʜʽʡʥʦʩʪʽ ʧʨʠ ʛʘʩʽʥʥʽ 

ʥʦʤʽʥʘʣʴʥʠʭ ʽ ʚʝʣʠʢʠʭ ʩʪʨʫʤʽʚ, ʜʫʛʦʛʘʩʥʽ ʧʨʠʩʪʨʦʾ ʟ ʧʦʩʣʽʜʦʚʥʦʶ ʢʦʪʫʰʢʦʶ 

ʦʪʨʠʤʘʣʠ ʧʝʨʝʚʘʞʥʝ ʧʦʰʠʨʝʥʥʷ. 

ɼʫʛʦʛʘʩʥʽ ʧʨʠʩʪʨʦʾ ʟ ʧʘʨʘʣʝʣʴʥʦʶ ʢʦʪʫʰʢʦʶ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʥʝʜʦʣʽʢʠ: 

- ʥʘʧʨʷʤʦʢ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʦʛʦ ʟʫʩʠʣʣʷ, ʱʦ ʜʽʻ ʥʘ ʜʫʛʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʣʷʨʥʦʩʪʽ ʩʪʨʫʤʫ. ʇʨʠ ʟʤʽʥʽ ʥʘʧʨʷʤʢʫ ʩʪʨʫʤʫ ʟʤʽʥʶʻʪʴʩʷ ʥʘʧʨʷʤʦʢ ʨʫʭʫ 

ʜʫʛʠ, ʽ ʢʦʥʪʘʢʪʦʨ ʩʪʘʻ ʥʝʧʨʘʮʝʟʜʘʪʥʠʤ; 

- ʧʨʠ ʢʦʨʦʪʢʦʤʫ ʟʘʤʠʢʘʥʥʽ ʤʦʞʣʠʚʝ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʜʞʝʨʝʣʽ, ʱʦ 

ʞʠʚʠʪʴ ʢʦʪʫʰʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩ ʛʘʩʽʥʥʷ ʜʫʛʠ ʡʜʝ ʥʝʝʬʝʢʪʠʚʥʦ. 

ʋ ʟʚ'ʷʟʢʫ ʽʟ ʟʘʟʥʘʯʝʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʜʫʛʦʛʘʩʥʠʡ ʧʨʠʩʪʨʽʡ ʟ 

ʧʘʨʘʣʝʣʴʥʦʶ ʢʦʪʫʰʢʦʶ ʥʘʧʨʫʛʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʚʠʤʢʥʝʥʥʽ 

ʥʝʚʝʣʠʢʠʭ ʩʪʨʫʤʽʚ (5...10A). 

ɼʽʷʪʠ ʥʘ ʜʫʛʫ ʤʦʞʥʘ ʽ ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ. ʇʨʠ ʮʴʦʤʫ 

ʚʽʜʩʫʪʥʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʩʪʚʦʨʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ; ʨʽʟʢʦ ʩʢʦʨʦʯʫʻʪʴʩʷ 

ʚʠʪʨʘʪʘ ʤʽʜʽ ʥʘ ʢʦʥʪʘʢʪʦʨ; ʚʽʜʩʫʪʥʽʡ ʧʽʜʽʛʨʽʚ ʢʦʥʪʘʢʪʽʚ ʚʽʜ ʢʦʪʫʰʢʠ, ʷʢ ʮʝ ʤʘʻ 

ʤʽʩʮʝ ʚ ʜʫʛʦʛʘʩʥʦʤʫ ʧʨʠʩʪʨʦʾ ʟ ʧʦʩʣʽʜʦʚʥʦʶ ʢʦʪʫʰʢʦʶ. ʇʦʨʽʚʥʷʥʦ ʟ 

ʧʨʠʩʪʨʦʻʤ ʟ ʧʘʨʘʣʝʣʴʥʦʶ ʢʦʪʫʰʢʦʶ, ʜʫʛʦʛʘʩʥʠʡ ʧʨʠʩʪʨʽʡ ʟ ʧʦʩʪʽʡʥʠʤ 

ʤʘʛʥʽʪʦʤ ʤʘʻ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ 

ʟʥʘʯʝʥʥʷʭ ʩʪʨʫʤʫ. ɿʘ ʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʜʫʛʦʛʘʩʥʠʡ ʧʨʠʩʪʨʽʡ ʟ 

ʧʦʩʪʽʡʥʠʤ ʤʘʛʥʽʪʦʤ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʨʦʙʦʪʦʟʜʘʪʥʠʤ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʥʘʧʨʷʤʢʫ 

ʩʪʨʫʤʫ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʦʛʦ ʜʫʛʦʛʘʩʥʦʛʦ ʧʨʠʩʪʨʦʶ ʘʥʘʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ɼʇ ʟ ʧʘʨʘʣʝʣʴʥʦʶ ʢʦʪʫʰʢʦʶ. 

ɼʫʛʦʛʘʩʥʽ ʧʨʠʩʪʨʦʾ ʟ ʤʘʛʥʽʪʥʠʤ ʜʫʪʪʷʤ ʽ ʢʝʨʘʤʽʯʥʦʶ ʜʫʛʦʛʘʩʥʦʶ 

ʢʘʤʝʨʦʶ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʚ ʘʧʘʨʘʪʘʭ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. 

ʋ ʜʫʛʦʛʘʩʥʦʤʫ ʧʨʠʩʪʨʦʾ ʟ ʧʦʩʣʽʜʦʚʥʦʶ ʢʦʪʫʰʢʦʶ ʟʫʩʠʣʣʷ, ʱʦ ʜʽʻ ʥʘ 

ʜʫʛʫ, ʧʨʦʧʦʨʮʽʡʥʝ ʢʚʘʜʨʘʪʫ ʩʪʨʫʤʫ. ʊʦʤʫ ʽ ʧʨʠ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ ʥʘ ʜʫʛʫ ʜʽʻ 

ʟʫʩʠʣʣʷ, ʥʝʟʤʽʥʥʝ ʟʘ ʥʘʧʨʷʤʢʦʤ. 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʣʷ ʚʠʭʦʜʠʪʴ ʪʘʢʠʤ ʞʝ, ʷʢ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ 

ʩʪʨʫʤʽ, ʟʘ ʫʤʦʚʠ, ʱʦ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ ʜʦʨʽʚʥʶʻ ʜʽʶʯʦʤʫ ʟʥʘʯʝʥʥʶ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ. ɺʢʘʟʘʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʽ, ʢʦʣʠ ʚʪʨʘʪʠ ʚ ʤʘʛʥʽʪʥʽʡ ʩʠʩʪʝʤʽ 
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ʢʦʪʫʰʢʠ ʜʫʪʪʷ ʚʽʜʩʫʪʥʽ, ʽ ʧʦʪʽʢ ʧʦ ʬʘʟʽ ʟʙʽʛʘʻʪʴʩʷ ʟʽ ʩʪʨʫʤʦʤ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʩʪʨʦʶ, ʚʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʢʦʥʪʘʢʪʦʨʘʭ ʟ ʚʘʞʢʠʤ 

ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʧʨʠ ʢʽʣʴʢʦʩʪʽ ʫʚʽʤʢʥʝʥʴ ʧʨʦʪʷʛʦʤ ʛʦʜʠʥʠ ʧʦʥʘʜ 600. 

ʅʝʜʦʣʽʢʦʤ ʮʠʭ ʧʨʠʩʪʨʦʾʚ ʻ ʥʘʷʚʥʽʩʪʴ ʚʪʨʘʪ ʚ ʩʪʘʣʽ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ 

ʜʫʛʦʛʘʩʽʥʥʷ, ʱʦ ʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʥʪʘʢʪʽʚ, ʽ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʥʠʢʥʝʥʥʷ ʚʝʣʠʢʠʭ ʧʝʨʝʥʘʧʨʫʛ ʧʨʠ ʧʨʠʤʫʩʦʚʦʤʫ ʧʨʠʧʠʥʝʥʥʽ ʩʪʨʫʤʫ (ʜʦ 

ʧʨʠʨʦʜʥʦʛʦ ʥʫʣʷ). 

ʇʘʨʘʣʝʣʴʥʽ ʢʦʪʫʰʢʠ ʚ ʜʫʛʦʛʘʩʥʦʤʫ ʧʨʠʩʪʨʦʾ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʥʝ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʯʝʨʝʟ ʪʝ, ʱʦ ʟʫʩʠʣʣʷ, ʷʢʝ ʜʽʻ ʥʘ ʜʫʛʫ, ʟʤʽʥʶʻ ʩʚʽʡ ʟʥʘʢ, 

ʦʩʢʽʣʴʢʠ ʧʦʪʽʢ, ʩʪʚʦʨʶʚʘʥʠʡ ʤʘʛʥʽʪʥʦʶ ʩʠʩʪʝʤʦʶ ʜʫʛʦʛʘʩʽʥʥʷ, ʟʩʫʥʫʪʠʡ ʧʦ 

ʬʘʟʽ ʚʽʜʥʦʩʥʦ ʚʠʤʠʢʫʚʘʥʦʛʦ ʩʪʨʫʤʫ. ɼʫʛʦʛʘʩʥʽ ʧʨʠʩʪʨʦʾ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟ 

ʧʦʩʣʽʜʦʚʥʦʶ ʢʦʪʫʰʢʦʶ ʽ ʢʝʨʘʤʽʯʥʦʶ ʜʫʛʦʛʘʩʥʦʶ ʢʘʤʝʨʦʶ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ 

ʚʠʤʠʢʘʯʘʭ ʥʘʧʨʫʛʦʶ ʥʝ ʚʠʱʝ 10 ʢɺ. 

 

5.5 ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʧʦʟʜʦʚʞʥʽʭ ʱʽʣʠʥʘʭ  

 

ɻʘʩʽʥʥʷ ʜʫʛʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʫʛʦʛʘʩʥʦʾ ʨʝʰʽʪʢʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʥʘ 

ʧʦʩʪʽʡʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ. ʎʝʡ ʩʧʦʩʽʙ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʱʝ ʥʘ 

ʧʦʯʘʪʢʫ ʩʪʦʣʽʪʪʷ ʨʦʩʽʡʩʴʢʠʤ ʚʯʝʥʠʤ ʄ.ʆ. ɼʦʣʽʚʦ-ɼʦʙʨʦʚʦʣʴʩʴʢʠʤ ʽ ʜʦ 

ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ.  

ʇʨʠ ʨʦʟʭʦʜʞʝʥʥʽ ʢʦʥʪʘʢʪʽʚ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʚʠʥʠʢʣʘ ʤʽʞ ʥʠʤʠ 

ʜʫʛʘ ʧʽʜ ʚʧʣʠʚʦʤ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʨʫʭʘʻʪʴʩʷ ʥʘ ʧʣʘʩʪʠʥʠ ʜʫʛʦʛʘʩʥʦʾ ʨʝʰʽʪʢʠ ʽ 

ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʨʷʜ ʢʦʨʦʪʢʠʭ ʜʫʛ. ʆʩʢʽʣʴʢʠ ʥʘ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ ʜʝʽʦʥʥʘ 

ʨʝʰʽʪʢʘ ʧʨʘʮʶʻ ʝʬʝʢʪʠʚʥʽʰʝ, ʥʽʞ ʥʘ ʧʦʩʪʽʡʥʦʤʫ, ʘ ʘʧʘʨʘʪʠ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʥʘ ʟʤʽʥʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʽ (ʥʘʧʨʠʢʣʘʜ 

ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ). ʂ̔ʣʴʢʽʩʪʴ ʧʣʘʩʪʠʥ ʜʫʛʦʛʘʩʥʦʾ ʨʝʰʽʪʢʠ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟ 

ʫʤʦʚʠ ʛʘʩʽʥʥʷ ʜʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ.  

ɺ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʫʛʦʛʘʩʥʽ ʧʨʠʩʪʨʦʾ ʟ ʚʫʟʴʢʦʶ ʱʽʣʠʥʦʶ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʰʠʨʠʥʫ ʱʽʣʠʥʠ ʨʦʙʣʷʪʴ ʤʝʥʰʦʶ ʜʽʘʤʝʪʨʘ ʜʫʛʠ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ,ʱʦ ʽʟ ʚʪʷʛʫʚʘʥʥʷʤ ʜʫʛʠ ʚ ʱʽʣʠʥʫ ʚʦʥʘ ʩʪʘʻ ʟʠʛʟʘʛʦʧʦʜʽʙʥʦʶ. 

ʇʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʦʚʞʠʥʘ ʜʫʛʠ, ʘʣʝ ʽ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʚʽʜ 

ʥʝʾ. ʇʝʨʝʤʽʱʝʥʥʷ ʜʫʛʠ ʚ ʪʘʢʽʡ ʢʘʤʝʨʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ. 

ʅʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʬʦʨʤʠ ʱʽʣʠʥʠ ʚ ʢʝʨʘʤʽʯʥʠʭ ʧʣʘʩʪʠʥʘʭ ɼʇ 

ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ.5.5, ʜʝ 1 ʽ 2 - ʟʦʥʠ ʥʘʡʙʽʣʴʰʦʾ ʦʭʦʣʦʜʞʝʥʥʷ ʜʫʛʠ; 3 - 

ʧʦʟʜʦʚʞʥʷ ʱʽʣʠʥʘ, ʚ ʷʢʫ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʜʫʛʘ; 4 - ʨʦʟʰʠʨʝʥʥʷ, ʱʦ ʧʦʣʝʛʰʫʻ 

ʚʭʦʜʞʝʥʥʷ ʜʫʛʠ ʚ ʢʘʤʝʨʫ; 5 - ʤʽʩʮʝʚʽ ʨʦʟʰʠʨʝʥʥʷ ʚ ʱʽʣʠʥʽ. 
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ʈʠʩʫʥʦʢ 5.5 ï ʌʦʨʤʠ ʧʦʟʜʦʚʞʥʽʭ ʱʽʣʠʥ ʜʫʛʦʛʘʩʥʠʭ ʢʘʤʝʨ: 1 ʽ 2 ï ʟʦʥʠ 

ʥʘʡʙʽʣʴʰʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʜʫʛʠ; 3 ï ʧʦʟʜʦʚʞʥʷ ʱʽʣʠʥʘ; 4 ï ʨʦʟʰʠʨʝʥʥʷ 

ʜʫʛʦʛʘʩʥʦʾ ʢʘʤʝʨʠ 

 

ʂʦʣʠ ʜʫʛʘ ʧʽʜ ʜʽʻʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʟʘʪʷʛʫʻʪʴʩʷ ʚ ʟʠʛʟʘʛʦʧʦʜʽʙʥʫ 

ʚʫʟʴʢʫ ʱʽʣʠʥʫ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʾʾ ʜʦʚʞʠʥʘ. ʇʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʻ ʛʨʘʜʽʻʥʪ ʟʘ 

ʨʘʭʫʥʦʢ ʦʭʦʣʦʜʞʝʥʥʷ ʟʘʚʜʷʢʠ ʪʽʩʥʦʤʫ ʢʦʥʪʘʢʪʫ ʜʫʛʠ ʟ ʢʝʨʘʤʽʯʥʠʤʠ ʩʪʽʥʢʘʤʠ 

ʱʽʣʠʥʠ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʘ ʬʦʨʤʘ, ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ.5.5, ʜ, ʧʨʠ ʷʢʽʡ ʛʨʘʜʽʻʥʪ 

ʜʦʜʘʪʢʦʚʦ ʟʨʦʩʪʘʻ ʟʘ ʨʘʭʫʥʦʢ ʤʽʩʮʝʚʠʭ ʨʦʟʰʠʨʝʥʴ 5. 

ʈʦʟʞʘʨʝʥʽ ʛʘʟʠ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ ʽʟ ɼʇ ʧʽʩʣʷ ʛʘʩʽʥʥʷ ʜʫʛʠ, ʧʦʪʨʘʧʣʷʶʯʠ 

ʥʘ ʩʪʨʫʤʦʚʽʜʥʽ ʜʝʪʘʣʽ ʦʙʣʘʜʥʘʥʥʷ, ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʚ 

ʥʴʦʤʫ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ. ʊʦʤʫ ʥʘ ʰʣʷʭʫ ʮʠʭ ʛʘʟʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴ ʛʨʘʪʢʠ ʟ 

ʤʝʪʘʣʝʚʠʭ ʧʣʘʩʪʠʥ. 

ɻʘʟʠ, ʧʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʮʶ ʨʝʰʽʪʢʫ, ʜʝʽʦʥʽʟʫʶʪʴʩʷ, ʦʭʦʣʦʜʞʫʶʪʴʩʷ, ʽ 

ʥʝʙʝʟʧʝʯʥʘ ʟʦʥʘ ʾʭ ʚʠʢʠʜʫ ʨʽʟʢʦ ʩʢʦʨʦʯʫʻʪʴʩʷ. 

 

5.6 ɻʘʩʽʥʥʷ ʜʫʛʠ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ 

 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʥʘ ʧʦʩʪʽʡʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ). ɿ ʨʦʩʪʦʤ 

ʪʠʩʢʫ ʟʨʦʩʪʘʻ ʛʫʩʪʠʥʘ ʛʘʟʫ, ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʽ 

ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʚʽʜ ʜʫʛʠ. ʅʘ ʮʴʦʤʫ ʧʨʠʥʮʠʧʽ ʟʘʩʥʦʚʘʥʝ ʛʘʩʽʥʥʷ ʜʫʛʠ ʚ 

ʟʘʧʦʙʽʞʥʠʢʘʭ ʪʘ ʽʥʰʠʭ ʘʧʘʨʘʪʘʭ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ (ʫ ʜʝʷʢʠʭ ʘʧʘʨʘʪʘʭ ʩʪʽʥʢʠ 

ʜʫʛʦʛʘʩʥʦʾ ʢʘʤʝʨʠ ʨʦʙʣʷʪʴʩʷ ʟ ʛʘʟʦʛʝʥʝʨʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ - ʥʘʧʨʠʢʣʘʜ, 

ʬʽʙʨʠ). ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʜʫʛʠ ʪʘʢʽ ʩʪʽʥʢʠ ʚʠʜʽʣʷʶʪʴ ʛʘʟ ʽ ʪʠʩʢ 

(ʧʽʜʥʽʤʘʻʪʴʩʷ ʜʦ 10-15 ʄʇʘ.). 
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5.7  ɻʘʩʽʥʥʷ ʜʫʛʠ ʚ ʧʦʪʦʮʽ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ 

 

ɺ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ʢʦʤʫʪʫʶʪʴʩʷ ʩʪʨʫʤʠ ʚ 

ʜʝʩʷʪʢʠ ʢʽʣʦʘʤʧʝʨ ʧʨʠ ʥʘʧʨʫʟʽ ʜʦ 10
6
 ɺ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʪʘʢʦʛʦ ʩʢʣʘʜʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʧʣʠʚ ʥʘ ʝʣʝʢʪʨʠʯʥʫ ʜʫʛʫ ʧʦʪʦʢʫ ʩʪʠʩʥʝʥʦʛʦ 

ʧʦʚʽʪʨʷ ʘʙʦ ʽʥʰʠʭ ʛʘʟʽʚ. ʉʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ ʤʘʻ ʚʠʩʦʢʫ ʛʫʩʪʠʥʫ ʽ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. ʆʤʠʚʘʶʯʠ ʜʫʛʫ ʟ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ, ʚʦʥʦ ʦʭʦʣʦʜʞʫʻ ʾʾ ʽ 

ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʪʨʫʤʫ ʯʝʨʝʟ ʥʫʣʴ ʟʘʙʝʟʧʝʯʫʻ ʜʝʽʦʥʽʟʘʮʽʶ ʜʫʛʦʚʦʛʦ ʩʪʦʚʧʘ. 

ʇʦʚʽʪʨʷ ʧʨʠ ʚʠʩʦʢʦʤʫ ʪʠʩʢʫ ʤʘʻ ʪʘʢʦʞ ʚʠʩʦʢʫ ʝʣʝʢʪʨʠʯʥʫ ʤʽʮʥʽʩʪʴ, ʱʦ 

ʩʪʚʦʨʶʻ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʥʘʨʦʩʪʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʤʽʮʥʦʩʪʽ ʤʽʞ ʢʦʥʪʘʢʪʥʦʛʦ 

ʧʨʦʤʽʞʢʫ. 

 

5.8 ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʤʫ ʤʘʩʣʽ 2  

 

ʎʝʡ ʩʧʦʩʽʙ ʛʘʩʽʥʥʷ ʜʫʛʠ ʟʥʘʡʰʦʚ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʤʠʢʘʯʘʭ 

ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʥʘ ʚʠʩʦʢʫ ʥʘʧʨʫʛʫ. ʂʦʥʪʘʢʪʠ ʚʠʤʠʢʘʯʘ ʟʘʥʫʨʶʶʪʴʩʷ ʚ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʝ ʤʘʩʣʦ. ɼʫʛʘ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʨʦʟʤʠʢʘʥʥʽ ʢʦʥʪʘʢʪʽʚ ʟʘ 

ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (5000-60000Áʉ), ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʫʞʝ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʤʘʩʣʘ ʟ ʜʠʩʦʮʽʘʮʽʻʶ ʡʦʛʦ ʧʘʨʠ.  

ʅʘʚʢʦʣʦ ʜʫʛʠ ʫʪʚʦʨʶʻʪʴʩʷ ʛʘʟʦʚʘ ʦʙʦʣʦʥʢʘ - ʛʘʟʦʚʠʡ ʤʽʭʫʨ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʚʦʜʥʶ (70-80% ʛʘʟʽʚ ʤʽʭʫʨʘ) ʽ ʧʘʨʠ ʤʘʩʣʘ. ɺʦʜʝʥʴ, 

ʱʦ ʚʦʣʦʜʽʻ ʥʘʡʚʠʱʠʤʠ ʩʝʨʝʜ ʛʘʟʽʚ ʜʫʛʦʛʘʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʤʘʻ 

ʚʠʢʣʶʯʥʦ ʚʠʩʦʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ), ʥʘʡʙʽʣʴʰ ʪʽʩʥʦ ʩʪʠʢʘʻʪʴʩʷ ʟʽ ʩʪʦʚʧʦʤ 

ʜʫʛʠ. ɺʠʜʽʣʝʥʽ ʟ ʚʝʣʠʯʝʟʥʦʶ ʰʚʠʜʢʽʩʪʶ ʛʘʟʠ ʧʨʦʥʠʢʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 

ʟʦʥʫ ʩʪʦʚʧʘ ʜʫʛʠ, ʚʠʢʣʠʢʘʶʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʭʦʣʦʜʥʦʛʦ ʽ ʛʘʨʷʯʦʛʦ ʛʘʟʫ ʚ 

ʤʽʭʫʨʽ, ʩʪʚʦʨʶʶʪʴ ʽʥʪʝʥʩʠʚʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʜʝʽʦʥʽʟʘʮʽʶ ʧʨʦʤʽʞʢʫ. ʐʚʠʜʢʝ 

ʨʦʟʢʣʘʜʘʥʥʷ ʤʘʩʣʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʚʩʝʨʝʜʠʥʽ ʤʽʭʫʨʘ, ʱʦ 

ʪʘʢʦʞ ʩʧʨʠʷʻ ʛʘʩʽʥʥʶ ʜʫʛʠ. 

 

5.9 ɻʘʩʽʥʥʷ ʜʫʛʠ ʫ ʚʘʢʫʫʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ  

 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʥʘ ʧʦʩʪʽʡʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ. ʋ 

ʚʘʢʫʫʤʥʦʤʫ ʜʫʛʦʛʘʩʥʦʤʫ ʧʨʠʩʪʨʦʾ  ʢʦʥʪʘʢʪʠ ʨʦʟʭʦʜʷʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʟ 

ʪʠʩʢʦʤ 10
-4
 ʇʘ (10

-6
 ʤʤ ʨʪ.ʩʪ.), ʧʨʠ ʷʢʦʤʫ ʛʫʩʪʠʥʘ ʧʦʚʽʪʨʷ ʤʘʣʘ. ɼʦʚʞʠʥʘ 

ʚʽʣʴʥʦʛʦ ʧʨʦʙʽʛʫ ʤʦʣʝʢʫʣ ʜʦʩʷʛʘʻ 50 ʽ ʝʣʝʢʪʨʦʥʽʚ - 300 ʤ. ʋ ʚʘʢʫʫʤʽ ʜʫʞʝ 

ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʜʠʬʫʟʽʾ ʯʝʨʝʟ ʚʝʣʠʢʫ ʨʽʟʥʠʮʶ ʛʫʩʪʠʥʠ ʯʘʩʪʦʢ ʚ ʜʫʟʽ ʽ 

ʦʪʦʯʫʶʯʦʤʫ ʾʾ ʚʘʢʫʫʤʽ. ʇʨʘʢʪʠʯʥʦ ʯʝʨʝʟ 10 ʤʢʩ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʩʪʨʫʤʫ 

ʯʝʨʝʟ ʥʫʣʴ ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʘ ʤʽʮʥʽʩʪʴ ʚʘʢʫʫʤʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʰʚʠʜʢʘ ʜʠʬʫʟʽʷ ʯʘʩʪʦʢ, ʚʠʩʦʢʽ ʝʣʝʢʪʨʠʯʥʘ ʤʽʮʥʽʩʪʴ ʚʘʢʫʫʤʫ ʽ 
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ʰʚʠʜʢʽʩʪʴ ʾʾ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʘʩʽʥʥʷ ʜʫʛʠ ʧʨʠ ʧʝʨʰʦʤʫ 

ʧʨʦʭʦʜʞʝʥʥʽ ʩʪʨʫʤʫ ʯʝʨʝʟ ʥʫʣʴ. ɺʘʢʫʫʤʥʽ ʜʫʛʦʛʘʩʥʽ ʧʨʠʩʪʨʦʾ ʻ ʚ ʜʘʥʠʡ ʯʘʩ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʽ ʜʦʚʛʦʚʽʯʥʠʤʠ. ɰʭ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʜʦʩʷʛʘʻ 25 ʨʦʢʽʚ. 

 

5.10 ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʧʦʚʽʪʨʷʥʠʤ ʜʫʪʪʷʤ  

 

ɼʫʛʘ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ, ʦʙʜʫʚʘʻʪʴʩʷ ʫʟʜʦʚʞ ʘʙʦ 

ʚʧʦʧʝʨʝʢ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʧʽʜ ʪʠʩʢʦʤ ʚʽʜ 1 ʜʦ 4 ʇʘ (10õ40 ʢʛ/ʩʤ
2
). 

ʇʦʪʽʢ ʧʦʚʽʪʨʷ, ʱʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ, ʚʠʜʘʣʷʻ ʽʟ ʟʦʥʠ 

ʜʫʛʠ ʥʘʛʨʽʪʽ ʽʦʥʽʟʦʚʘʥʽ ʯʘʩʪʢʠ, ʟʘʤʽʱʘʶʯʠ ʾʭ ʽʥʰʠʤʠ, ʦʭʦʣʦʜʞʝʥʠʤʠ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʪʦʚʧʘ ʜʫʛʠ ʨʽʟʢʦ ʧʘʜʘʻ, ʦʩʦʙʣʠʚʦ ʚ ʤʦʤʝʥʪ ʧʨʦʭʦʜʞʝʥʥʷ 

ʩʪʨʫʤʫ ʯʝʨʝʟ ʥʫʣʴ. ʆʜʥʦʯʘʩʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʤʝʭʘʥʽʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ʩʪʦʚʧʘ 

ʜʫʛʠ. 

ʆʩʥʦʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩ ʛʘʩʽʥʥʷ ʯʠʥʷʪʴ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ, 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ, ʧʣʦʱʘ ʚʠʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʽ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʩʪʨʫʤʝʥʶ 

ʧʦʚʽʪʨʷ. 

ɿ ʨʦʩʪʦʤ ʪʠʩʢʫ ʧʘʜʘʻ ʩʪʫʧʽʥʴ ʽʦʥʽʟʘʮʽʾ, ʘ ʟ ʨʦʩʪʦʤ ʰʚʠʜʢʦʩʪʽ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʜʫʛʠ. 

ɿʘ ʪʘʢʠʭ ʦʙʩʪʘʚʠʥ ʟ ʨʦʩʪʦʤ ʪʠʩʢʫ ʽ ʰʚʠʜʢʦʩʪʽ ʚʠʪʽʢʘʥʥʷ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ 

ʧʽʜʚʠʱʫʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʛʘʩʽʥʥʷ ʜʫʛʠ ʽ ʚʠʤʠʢʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʜʫʛʦʛʘʩʥʦʛʦ 

ʧʨʠʩʪʨʦʶ. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʟʨʦʩʪʘʻ ʰʚʠʜʢʽʩʪʴ ʚʠʪʽʢʘʥʥʷ 

ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʫʤʦʚʠ ʛʘʩʽʥʥʷ ʜʫʛʠ ʧʦʢʨʘʱʫʶʪʴʩʷ. 

ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʪʦʚʧʘ ʜʫʛʠ ʧʦʪʽʢ ʧʦʚʽʪʨʷ ʤʦʞʝ ʙʫʪʠ (ʨʠʩ.5.6): 

- ʧʦʧʝʨʝʯʥʠʤ - ʧʦʧʝʨʝʯʥʝ ʧʦʚʽʪʨʷʥʝ ʜʫʪʪʷ;  

- ʧʦʟʜʦʚʞʥʽʤ - ʧʦʟʜʦʚʞʥʻ ʧʦʚʽʪʨʷʥʝ ʜʫʪʪʷ; 

- ʧʦʟʜʦʚʞʥʴʦ - ʧʦʧʝʨʝʯʥʠʤ - ʧʦʟʜʦʚʞʥʴʦ - ʧʦʧʝʨʝʯʥʝ ʧʦʚʽʪʨʷʥʝ 

ʜʫʪʪʷ.  

 
ʈʠʩʫʥʦʢ 5.6 ï ɼʫʛʦʛʘʩʥʠʡ ʧʨʠʩʪʨʽʡ ʟ ʧʦʚʽʪʨʷʥʠʤ ʜʫʪʪʷʤ: ʘ) 

ʧʦʧʝʨʝʯʥʠʤ; ʙ) ʧʦʟʜʦʚʞʥʽʤ. 

http://electric-zone.ru/wp-content/uploads/2012/04/%D0%B4%D1%83-%D0%B2-%D0%B2%D0%BE%D0%B7%D0%B4-%D0%B4%D1%83%D1%82%D1%8C%D0%B5%D0%BC.jpg
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ʋ ʜʫʛʦʛʘʩʥʠʭ ʢʘʤʝʨʘʭ ʟ ʧʦʧʝʨʝʯʥʠʤ ʜʫʪʪʷʤ (ʨʠʩ.5.6, ʘ) ʧʦʚʽʪʨʷʥʠʡ 

ʧʦʪʽʢ ʩʧʨʷʤʦʚʘʥʠʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʫʟʽ. ɼʫʛʘ 3, ʱʦ ʚʠʥʠʢʘʻ ʤʽʞ 

ʢʦʥʪʘʢʪʘʤʠ 1, 4, ʧʽʜʜʘʻʪʴʩʷ ʚʧʣʠʚʫ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʽ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ 

ʧʝʨʝʛʦʨʦʜʦʢ 2. ʇʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʾʾ ʦʭʦʣʦʜʞʝʥʥʷ. ʆʜʥʘʢ 

ʯʝʨʝʟ ʚʝʣʠʢʽ ʛʘʙʘʨʠʪʠ ʽ ʚʝʣʠʢʫ ʚʠʪʨʘʪʫ ʧʦʚʽʪʨʷ ʪʘʢʽ ʢʘʤʝʨʠ ʰʠʨʦʢʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝ ʟʥʘʡʰʣʠ. 

ʇʝʨʝʚʘʞʥʦ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʘʤʝʨʠ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʽ ʧʦʟʜʦʚʞʥʴʦ-ʧʦʧʝʨʝʯʥʦʛʦ ʜʫʪʪʷ. ʋ ʢʘʤʝʨʘʭ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʜʫʪʪʷ (ʨʠʩ.5.6, ʙ) ʢʦʨʧʫʩ 5 ʚʠʢʦʥʘʥʠʡ ʟ ʧʦʨʮʝʣʷʥʠ. ɼʫʛʘ 3, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ 

ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 1 ʽ 4, ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʰʚʠʜʢʦ ʚʜʫʚʘʻʪʴʩʷ ʫ ʚʥʫʪʨʽʰʥʶ 

ʧʦʨʦʞʥʠʥʫ ʜʫʛʦʛʘʩʥʠʭ ʢʘʤʝʨ. ʇʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʘʣʝ ʟʥʦʰʝʥʥʷ 

ʢʦʥʪʘʢʪʽʚ. ʇʘʨʠ ʤʝʪʘʣʫ ʝʣʝʢʪʨʦʜʽʚ ʥʝ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʤʽʞʢʦʥʪʘʢʪʥʠʡ 

ʧʨʦʤ̔ʞʦʢ ʽ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʚʠʥʦʩʷʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟ ʚʝʣʠʢʦʶ 

ʰʚʠʜʢʽʩʪʶ ʚʽʜʥʦʚʣʶʚʘʪʠ ʝʣʝʢʪʨʠʯʥʫ ʤʽʮʥʽʩʪʴ ʤʽʞʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʤʽʞʢʫ. 

ʋ ʢʘʤʝʨʘʭ ʧʦʟʜʦʚʞʥʴʦ-ʧʦʧʝʨʝʯʥʦʛʦ ʜʫʪʪʷ (ʨʠʩ.5.7 ʘ, ʙ) ʜʫʛʘ 2, ʱʦ 

ʚʠʥʠʢʘʻ ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 1, 3, ʩʧʦʯʘʪʢʫ ʦʙʜʫʚʘʻʪʴʩʷ ʧʦʟʜʦʚʞʥʽʤ ʧʦʪʦʢʦʤ 

ʧʦʚʽʪʨʷ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʾʾ ʦʭʦʣʦʜʞʝʥʥʷ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʨʦʟʭʦʜʞʝʥʥʽ ʢʦʥʪʘʢʪʽʚ ʜʫʛʘ 2 (ʨʠʩ.5.7, ʙ) ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʩʢʠʜʘʻʪʴʩʷ ʥʘ 

ʢʦʥʪʨʝʣʝʢʪʨʦʜ 4 ʽ ʥʦʚʦʫʪʚʦʨʝʥʘ ʜʫʛʘ ʚʞʝ ʦʙʜʫʚʘʻʪʴʩʷ ʧʦʧʝʨʝʯʥʠʤ ʧʦʪʦʢʦʤ 

ʧʦʚʽʪʨʷ, ʽʥʪʝʥʩʠʚʥʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʽ ʛʘʩʠʪʴʩʷ. 

 

 
ʈʠʩʫʥʦʢ 5.7 - ɼʫʛʦʛʘʩʥʠʡ ʧʨʠʩʪʨʽʡ ʟ ʧʦʚʽʪʨʷʥʠʤ ʧʦʟʜʦʚʞʥʴʦ-

ʧʦʧʝʨʝʯʥʠʤ ʜʫʪʪʷʤ: ʘ) ʽʥʪʝʥʩʠʚʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʟʜʦʚʞʥʽʤ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ; 

ʙ) ʦʭʦʣʦʜʞʝʥʥʷ ʜʫʛʠ ʥʘ ʢʦʥʪʨʝʣʝʢʪʨʦʜʽ 4 ʧʦʧʝʨʝʯʥʠʤ ʜʫʪʪʷʤ. 

 

ʈʘʟʦʤ ʟ ʪʠʤ, ʧʨʠ ʛʦʨʽʥʥʽ ʜʫʛʠ ʚ ʥʽʡ ʚʠʜʽʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʚʠʜʢʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ ʽ ʣʦʢʘʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʠʩʢʫ. 

http://electric-zone.ru/wp-content/uploads/2012/04/%D0%B4%D1%83-%D1%81-%D0%B2%D0%BE%D0%B7%D0%B4-%D0%BF%D0%BF-%D0%B4%D1%83%D1%82%D1%8C%D0%B5%D0%BC.png
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʱʦ ʦʭʦʣʦʜʞʫʻ ʜʫʛʫ, ʽ ʡʦʛʦ ʰʚʠʜʢʽʩʪʴ 

ʨʽʟʢʦ ʟʤʝʥʰʫʶʪʴʩʷ. ʄʦʞʣʠʚʘ ʥʘʚʽʪʴ ʧʦʚʥʘ ʟʫʧʠʥʢʘ ʨʫʭʫ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ 

ʽ ʟʘʢʫʧʦʨʶʚʘʥʥʷ ʩʦʧʣʘ ʜʫʛʦʛʘʩʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʊʦʤʫ ʤʽʥʽʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʚʠʪʽʢʘʥʥʷ ʧʦʚʽʪʨʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʥʠʞʯʝ 

8-10 ʤ/ʩ. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʦʙʤʝʞʝʥʥʷ ʯʘʩʫ ʛʦʨʽʥʥʷ ʜʫʛʠ ʧʨʠ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʥʷʭ 

ʩʪʨʫʤʫ, ʱʦ ʚʠʤʠʢʘʻʪʴʩʷ, ʟʥʠʞʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʽ ʚʝʣʠʯʠʥʫ ʚʽʜʥʦʚʣʶʚʘʥʦʾ 

ʥʘʧʨʫʛʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʫʥʪʫʶʯʠʭ ʨʝʟʠʩʪʦʨʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʤʽʞʢʦʥʪʘʢʪʥʠʭ ʧʨʦʤʽʞʢʽʚ. 

 

5.11 ɹʝʟʜʫʛʦʚʘ ʢʦʤʫʪʘʮʽʷ ʢʽʣ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ  

 

ɿ ʤʝʪʦʶ ʧʨʦʜʦʚʞʝʥʥʷ ʨʝʩʫʨʩʫ ʢʦʥʪʘʢʪʦʨʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ 

ʩʭʝʤʘ, ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ.5.8, ʱʦ ʤʽʩʪʠʪʴ ʪʠʨʠʩʪʦʨʥʠʡ ʙʣʦʢ ʙʝʟʜʫʛʦʚʦʛʦ 

ʚʠʤʠʢʘʥʥʷ(ʧʦʢʘʟʘʥʠʡ ʜʣʷ ʦʜʥʦʛʦ ʧʦʣʶʩʘ).  

 

 
 

ʈʠʩʫʥʦʢ 5.8 ï ʉʭʝʤʘ ʝʣʝʢʪʨʠʯʥʘ ʧʨʠʥʮʠʧʦʚʘ ʪʠʨʠʩʪʦʨʥʦʛʦ ʙʣʦʢʫ 

ʙʝʟʜʫʛʦʚʦʛʦ ʚʠʤʠʢʘʥʥʷ ʢʦʥʪʘʢʪʦʨʘ 

 

ʊʠʨʠʩʪʦʨʠ VS1 ʽ VS2 ʫʚʽʤʢʥʝʥʽ ʧʘʨʘʣʝʣʴʥʦ ʢʦʥʪʘʢʪʘʤ ʢʦʥʪʘʢʪʦʨʘ ʂ. 

ʇʨʠ ʨʦʟʽʤʢʥʝʥʠʭ ʢʦʥʪʘʢʪʘʭ ʪʠʨʠʩʪʦʨʠ ʟʘʢʨʠʪʽ ï ʩʪʨʫʤ ʫ ʢʦʣʽ ʚʽʜʩʫʪʥʽʡ. ɯʟ 

ʟʘʤʠʢʘʥʥʷʤ ʢʦʥʪʘʢʪʽʚ ʧʨʦʭʦʜʠʪʴ ʩʪʨʫʤ ʫ ʢʦʣʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʩʪʨʫʤʫ ʊɸ1 ʽ 

ʊɸ2, ʟʽ ʚʪʦʨʠʥʥʠʭ ʦʙʤʦʪʦʢ ʷʢʠʭ ʧʦʜʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʧʦʣʷʨʥʦʩʪʽ 

ʚʜ̔ʢʨʠʚʘʶʯʽ ʩʠʛʥʘʣʠ ʥʘ ʢʝʨʫʶʯʽ ʝʣʝʢʪʨʦʜʠ ʪʠʨʠʩʪʦʨʽʚ. ʆʜʥʘʢ ʩʪʨʫʤ ʯʝʨʝʟ 

ʪʠʨʠʩʪʦʨʠ ʥʝ ʧʨʦʪʽʢʘʻ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʰʫʥʪʦʚʘʥʽ ʟʘʤʢʥʝʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ 

ʢʦʥʪʘʢʪʦʨʘ. ɺ ʤʦʤʝʥʪ ʨʦʟʤʠʢʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʩʪʨʫʤ ʧʝʨʝʭʦʜʠʪʴ ʚ ʢʦʣʦ ʪʦʛʦ ʟ 

ʪʠʨʠʩʪʦʨʽʚ, ʥʘʧʨʷʤʦʢ ʧʨʦʚʽʜʥʦʩʪʽ ʷʢʦʛʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʣʷʨʥʦʩʪʽ ʩʪʨʫʤʫ. ʇʨʷʤʝ 

ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʪʠʨʠʩʪʦʨʽ ʤʘʣʝ (1,5 ï 2ɺ ʥʘ ʦʜʥʦʤʫ 

ʪʠʨʠʩʪʦʨʽ), ʽ ʜʫʛʘ ʥʘ ʢʦʥʪʘʢʪʘʭ ʥʝ ʚʠʥʠʢʥʝ. ʇʨʠ ʧʝʨʝʭʦʜʽ ʩʪʨʫʤʫ ʯʝʨʝʟ ʥʫʣʴ 
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ʪʠʨʠʩʪʦʨ, ʱʦ ʧʨʦʚʦʜʠʪʴ ʩʪʨʫʤ, ʟʘʢʨʠʻʪʴʩʷ, ʘ ʽʥʰʠʡ ʥʝ ʚʽʜʢʨʠʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ 

ʥʝʤʘʻ ʩʠʛʥʘʣʫ ʥʘ ʚʽʜʢʨʠʚʘʥʥʷ. ʉʪʨʫʤ ʫ ʢʦʣʽ ʧʨʠʧʠʥʷʻʪʴʩʷ.  

ɽʣʝʢʪʨʠʯʥʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʢʦʥʪʘʢʪʽʚ ʟʘ ʥʘʷʚʥʦʩʪʽ ʙʣʦʢʫ ʙʝʟʜʫʛʦʚʦʛʦ 

ʚʠʤʠʢʘʥʥʷ ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʻ(ʧʨʠʤʽʨʦʤ ʫ ʢʦʥʪʘʢʪʦʨʽʚ ʩʝʨʽʡ ʂʊ-64 ʽ ʂʊ-65 

ʧʨʠʙʣʠʟʥʦ ʚ 10 ʨʘʟʽʚ). ɼʦ ʪʦʛʦ ʞ ʦʩʢʽʣʴʢʠ ʪʠʨʠʩʪʦʨʠ ʦʙʪʽʢʘʶʪʴʩʷ ʩʪʨʫʤʦʤ 

ʣʠʰʝ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʥʘʧʽʚʧʝʨʽʦʜʫ, ʪʦ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʙʨʘʥʽ ʥʘ ʤʘʣʽ 

ʥʦʤʽʥʘʣʴʥʽ ʩʪʨʫʤʠ ʟ ʜʦʚʦʣʽ ʚʝʣʠʢʠʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ, ʘ ʛʘʙʘʨʠʪʠ ʙʣʦʢʫ 

ʙʝʟʜʫʛʦʚʦʛʦ ʚʠʤʠʢʘʥʥʷ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʚʝʣʠʢʠʤʠ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ ʽ ʟʘʚʜʘʥʥʷ 

 

1. ʏʠʤ ʦʙʫʤʦʚʣʝʥʝ ʫʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʢʦʤʫʪʘʮʽʡʥʠʭ 

ʘʧʘʨʘʪʘʭ? 

2. ʗʢʠʡ ʚʧʣʠʚ ʯʠʥʠʪʴ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ ʥʘ ʨʦʙʦʪʫ ʢʦʥʪʘʢʪʽʚ? 

3. ʗʢʘ ʥʘʧʨʫʛʘ ʥʘʟʠʚʘʻʪʴʩʷ ʥʘʧʨʫʛʦʶ ʛʘʩʽʥʥʷ ʜʫʛʠ ʽ ʷʢ ʚʦʥʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ? 

4. ʅʘʟʚʽʪʴ ʩʧʦʩʦʙʠ ʟʥʠʞʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʥʘ 

ʨʦʙʦʪʫ ʢʦʥʪʘʢʪʽʚ ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʽʚ. 

5. ʑʦ ʪʘʢʝ ʪʝʨʤʽʯʥʘ ʽʦʥʽʟʘʮʽʷ, ʨʝʢʦʤʙʽʥʘʮʽʷ ʽ ʜʠʬʫʟʽʷ? 

6. ʋ ʯʦʤʫ ʧʦʣʷʛʘʶʪʴ ʫʤʦʚʘ ʩʪʽʡʢʦʛʦ ʛʦʨʽʥʥʷ ʽ ʫʤʦʚʘ ʛʘʩʽʥʥʷ ʜʫʛʠ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ? 

7. ʑʦ ʪʘʢʝ ʢʨʠʪʠʯʥʘ ʜʦʚʞʠʥʘ ʽ ʢʨʠʪʠʯʥʠʡ ʩʪʨʫʤ ʜʫʛʠ? 

8. ɺʽʜ ʯʦʛʦ ʟʘʣʝʞʘʪʴ ʧʝʨʝʥʘʧʨʫʛʠ ʧʨʠ ʚʠʤʢʥʝʥʥʽ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʽ 

ʯʘʩ ʛʘʩʽʥʥʷ ʜʫʛʠ? 

9. ɺʽʜ ʯʦʛʦ ʟʘʣʝʞʘʪʴ ʰʚʠʜʢʦʩʪʽ ʥʘʨʦʩʪʘʥʥʷ ʧʨʦʙʠʚʥʦʾ ʤʽʮʥʦʩʪʽ ʽ 

ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʥʘʧʨʫʛʠ ʧʨʠ ʛʘʩʽʥʥʽ ʜʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʽ ʷʢ ʚʦʥʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʤʦʚʠ ʾʾ ʛʘʩʽʥʥʷ? 

10. ɺʽʜ ʯʦʛʦ ʟʘʣʝʞʠʪʴ ʧʦʯʘʪʢʦʚʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʘ ʤʽʮʥʽʩʪʴ ʜʫʛʦʚʦʛʦ 

ʧʨʦʤʽʞʢʫ ʽ ʷʢ ʚʦʥʘ ʚʧʣʠʚʘʻ ʥʘ ʛʘʩʽʥʥʷ ʢʦʨʦʪʢʠʭ ʜʫʛ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ? 

11. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʧʦʩʽʙ ʛʘʩʽʥʥʷ ʜʫʛʠ ʚʧʣʠʚʦʤ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ? 

12. ʗʢʽ ʩʧʦʩʦʙʠ ʽʩʥʫʶʪʴ ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʪʦʯʢʠ ʩʪʽʡʢʦʛʦ ʛʦʨʽʥʥʷ ʜʫʛʠ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ? ʗʢ ʚʦʥʠ ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʜʫʛʦʛʘʩʥʠʭ ʧʨʠʩʪʨʦʷʭ? 

13. ʇʦ̫ʩʥʽʪʴ ʧʨʠʥʮʠʧ ʜʽʾ ʤʘʛʥʽʪʥʦʛʦ ʜʫʪʪʷ. ʗʢ ʚʽʥ ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ 

ʜʫʛʦʛʘʩʥʠʭ ʧʨʠʩʪʨʦʷʭ? 

14. ʇʦʷʩʥʽʪʴ ʧʨʠʥʮʠʧ ʜʽʾ ʜʫʛʦʛʘʩʥʦʾ ʨʝʰʽʪʢʠ ʽ ʥʘʟʚʽʪʴ ʦʙʣʘʩʪʽ ʾʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. 

15. ʉʬʦʨʤʫʣʶʡʪʝ ʫʤʦʚʫ ʛʘʩʽʥʥʷ ʜʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. 

16. ʏʦʤʫ ʜʫʛʦʛʘʩʥʘ ʨʝʰʽʪʢʘ ʝʬʝʢʪʠʚʥʽʰʘ ʥʘ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ, ʥʽʞ ʥʘ 

ʧʦʩʪʽʡʥʦʤʫ ?  
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ʉʧʠʩʦʢ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ 
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ʢʦʤʫʪʘʮʽʾ, ʢʝʨʫʚʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ. ɿʘʛʘʣʴʥʠʡ ʢʫʨʩ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. 
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ʊʦʯʢʘ, 2009. ï 272 ʩ. 

3. ʏʫʥʠʭʠʥ ɸ.ɸ.ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ. ʆʙʱʠʡ ʢʫʨʩ. ʄ.: 

ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ,1988.- 720 ʩ. 

4. ʊʘʝʚ ʀ.ʉ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʫʧʨʘʚʣʝʥʠʷ. ï ʄ.: ɺʳʩʰʘʷ 

ʰʢʦʣʘ, 1984.- 224 ʩ. 

5. ʈʦʜʰʪʝʡʥ ʃ.ɸ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ: ʋʯʝʙʥʠʢ ʜʣʷ 

ʪʝʭʥʠʢʫʤʦʚ.- 3-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʀ ʜʦʧ. ï ʃ.: ʕʥʝʨʛʦʠʟʜʘʪ. ʃʝʥʠʥʛʨ. ʦʪʜ-ʥʠʝ, 

1981. - 304 ʩ. 
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6. ʈʆɿʈɸʍʋʅʂʀ ʄɸɻʅɯʊʅʀʍ ʂɯʃ 

6.1 ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ  

6.2 ʄʘʛʥʽʪʥʝ ʢʦʣʦ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

6.3 ʈʦʟʨʘʭʫʥʦʢ ʤʘʛʥʽʪʥʠʭ ʢʽʣ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

6.4 ʄʘʛʥʽʪʥʝ ʢʦʣʦ ʟʤʽʥʥʥʦʛʦ ʩʪʨʫʤʫ 

6.5 ʈʦʟʨʘʭʫʥʦʢ ʤʘʛʥʽʪʥʠʭ ʢʽʣ ʧʨʠ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ 

6.6 ɽʣʝʢʪʨʦʤʘʛʥʽʪʠ, ʙʫʜʦʚʘ ʽ ʧʨʠʥʮʠʧ ʜʽʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ 

6.7 ʄʘʛʥʽʪʥʽ ʩʠʩʪʝʤʠ ʟ ʧʦʩʪʽʡʥʠʤʠ ʤʘʛʥʽʪʘʤʠ 

 

ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ 

 

ʊʝʨʤʽʥ, 

ʚʠʟʥʘʯʝʥʥʷ 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʪʝʨʤʽʥʽʚ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

ʄʘʛʥʽʪ ʇʨʠʩʪʨʽʡ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

magnet  

ʄʘʛʥʽʪʥʘ ʽʥʜʫʢʮʽʷ ɺʝʢʪʦʨʥʘ ʚʝʣʠʯʠʥʘ, ʷʢʦʶ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʤʘʛʥʽʪʥʦʛo ʧʦʣʷ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʩʠʣʠ, ʱʦ ʜʽʻ ʥʘ ʨʫʭʦʤʫ ʟʘʨʷʜʞʝʥʫ 

ʯʘʩʪʠʥʢʫ ʟ ʙʦʢʫ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

magnetic induction, magnetic 

flux density  

ʄʘʛʥʽʪʥʝ ʢʦʣʦ Cʫʢʫʧʥʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, ʱʦ 

ʩʪʚʦʨʶʶʪʴ ʟʘʤʢʥʝʥʽ ʰʣʷʭʠ ʜʣʷ 

ʤʘʛʥʽʪʥʠʭ ʧʦʪʦʢʽʚ, 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʨʦʮʝʩʠ ʚ ʷʢʠʭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʦʧʠʩʘʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʥʷʪʴ 

ʤʘʛʥʽʪʦʨʫʰʽʡʥʦʾ ʩʠʣʠ, ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʪʦʢʫ ʪʘ ʨʽʟʥʠʮʽ ʤʘʛʥʽʪʥʠʭ 

ʧʦʪʝʥʮʽʘʣʽʚ 

magnetic circuit  

ʄʘʛʥʽʪʥʝ ʦʩʝʨʜʷ ʌʝʨʦʤʘʛʥʽʪʥʘ ʜʝʪʘʣʴ, ʥʘ ʷʢʽʡ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʦʙʤʦʪʢʠ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʨʠʩʪʨʦʶ 

magnetic core  

ʄʘʛʥʽʪʥʠʡ ʝʢʨʘʥ ʌʝʨʦʤʘʛʥʽʪʠʡ ʝʢʨʘʥ, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʧʨʦʥʠʢʥʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ 

ʧʝʚʥʫ ʜʽʣʷʥʢʫ 

magnetic screen  

ʄʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʇʦʪʽʢ ʚʝʢʪʦʨʘ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 

ʢʨʽʟʴ ʧʦʚʝʨʭʥʶ, ʩʢʘʣʷʨʥʘ 

ʚʝʣʠʯʠʥʘ, ʱʦ ʟʦʙʨʘʞʫʻ ʤʘʛʥʽʪʥʝ 

ʧʦʣʝ ʫ ʚʠʛʣʷʜʽ ʟʘʤʢʥʝʥʦʛʦ 

ʚʠʭʨʦʚʦʛʦ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʧʦʪʦʢʫ, 

ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʷʢʦʛʦ ʫ ʯʘʩʽ 

(ʧʦʭʽʜʥʘ ʫ ʯʘʩʽ ʚʽʜ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʪʦʢʫ) ʜʦʨʽʚʥʶʻ 

ʝʣʝʢʪʨʦʨʫʰʽʡʥʽʡ ʩʠʣʽ ʢʦʥʪʫʨʘ, 

ʱʦ ʦʭʦʧʣʶʻ ʮʝʡ ʧʦʪʽʢ 

magnetic flux  
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ʄʘʛʥʽʪʦʨʫʰʽʡʥʘ ʩʠʣʘ, 

ʄʈʉ 

ʉʢʘʣʷʨʥʘ ʚʝʣʠʯʠʥʘ, ʱʦ ʜʦʨʽʚʥʶʻ 

ʣʽʥʽʡʥʦʤʫ ʽʥʪʝʛʨʘʣʫ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

ʚʟʜʦʚʞ ʟʘʤʢʥʝʥʦʛʦ ʢʦʥʪʫʨʘ 

magnetomotive force, mmf  

ʄʘʛʥʽʪʦʧʨʦʚʽʜ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ 

ʧʨʠʩʪʨʦʶ 

ʄʘʛʥʽʪʥʘ ʩʠʩʪʝʤʘ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʧʨʠʩʪʨʦʶ ʯʠ 

ʩʫʢʫʧʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʾʾ ʯʘʩʪʠʥ ʫ 

ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʾ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ 

ʦʜʠʥʠʮʽ 

magnetic circuit of an electrical 

device 

ɼʉʊʋ 2843.96 

ʄʘʛʥʽʪʥʠʡ ʦʧʽʨ ʉʢʘʣʷʨʥʘ ʚʝʣʠʯʠʥʘ, ʷʢʘ ʜʦʨʽʚʥʶʻ 

ʚʽʜʥʦʰʝʥʥʶ ʨʽʟʥʠʮʽ ʤʘʛʥʽʪʥʠʭ 

ʧʦʪʝʥʮʽʘʣʽʚ ʥʘ ʜʽʣʷʥʮʽ ʜʘʥʦʛʦ 

ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ ʜʦ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʪʦʢʫ ʫ ʮʽʡ ʜʽʣʷʥʮʽ 

reluctance 

 

ɸʙʨʝʚʽʘʪʫʨʠ 

 

ɸʙʨʝʚʽʘʪʫʨʘ 
ʅʘʧʠʩʘʥʥʷ ʘʙʨʝʚʽʘʪʫʨʠ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

DC ʉʪʨʫʤ ʧʦʩʪʽʡʥʠʡ direct current 

ɸʉ ʉʪʨʫʤ ʟʤʽʥʥʠʡ alternatic current 

 

ʃʽʪʝʨʥʽ ʧʦʟʥʘʯʝʥʥʷ 

 

ɺ ɯʥʜʫʢʮʽʷ ʤʘʛʥʽʪʥʘ 

ʌ ʇʦʪʽʢ ʤʘʛʥʽʪʥʠʡ 

ʅ ʅʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

F(Fm) ʉʠʣʘ ʤʘʛʥʽʪʦʨʫʰʽʡʥʘ ʧʦ ʟʘʤʢʥʝʥʦʤʫ ʢʦʥʪʫʨʫ (ʄʈʉ) 

m0 ʉʪʘʣʘ ʤʘʛʥʽʪʥʘ 

Y ʇʦʪʦʢʦʟʯʝʧʣʝʥʥʷ (ʤʘʛʥʽʪʥʝ) 

ʅʩ ʉʠʣʘ ʢʦʝʨʮʠʪʠʚʥʘ 

M ʅʘʤʘʛʥʽʯʝʥʽʩʪʴ 

 

ʉʪʘʥʜʘʨʪʠ 

 

1. ɼʉʊʋ 2843-94. ɽʣʝʢʪʨʦʪʝʭʥʽʢʘ. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ. ʊʝʨʤʽʥʠ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ. ʂ.: ɼʝʨʞʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 1995. - 68 ʩ. 

2. ɼʉʊʋ 2815ï94 ɽʣʝʢʪʨʠʯʥʽ ʡ ʤʘʛʥʽʪʥʽ ʢʦʣʘ ʪʘ ʧʨʠʩʪʨʦʾ. ʊʝʨʤʽʥʠ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ. ʂ.: ɼʝʨʞʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 1995. ï105 ʩ. 
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6.1 ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ  

 

ʄʘʛʥʽʪʥʽ ʢʦʣʘ ʟʥʘʭʦʜʷʪʴ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ 

ʘʧʘʨʘʪʘʭ (ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʢʦʥʪʘʢʪʦʨʘʭ, ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʚʠʤʠʢʘʯʘʭ, ʧʨʠʚʦʜʘʭ ʚʠʤʠʢʘʯʽʚ, ʛʘʣʴʤʦʚʠʭ, ʪʷʛʦʚʠʭ, ʧʽʜʡʦʤʥʠʭ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʘʭ, ʨʝʣʝ, ʜʘʪʯʠʢʘʭ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʤʫʬʪʘʭ, ʜʨʦʩʝʣʷʭ ʪʘ ʽʥ.). 

ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʨʠʩʪʨʦʾ ʩʣʫʞʘʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʙʤʦʪʢʠ, ʱʦ ʦʙʪʽʢʘʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ. ʋ ʙʘʛʘʪʴʦʭ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʨʠʩʪʨʦʷʭ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʫʩʠʣʴ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ ʽ 

ʟʜʽʡʩʥʶʶʪʴ ʤʝʭʘʥʽʯʥʫ ʨʦʙʦʪʫ. ʇʨʠ ʮʴʦʤʫ ʨʫʭʦʤʽ ʯʘʩʪʠʥʠ ʨʫʭʘʶʪʴʩʷ ʧʦ 

ʟʘʜʘʥʽʡ ʪʨʘʻʢʪʦʨʽʾ ʽ ʜʦʣʘʶʪʴ ʩʠʣʠ ʦʧʦʨʫ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʝʭʘʥʽʯʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ. ʊʘʢʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʨʠʩʪʨʦʾ ʥʘʟʠʚʘʶʪʴʩʷ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ (ɽʄʄ). ɽʄʄ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʝʣʝʢʪʨʦʘʧʘʨʘʪʦʙʫʜʫʚʘʥʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʷʢ ʧʨʠʚʦʜʠ. 

ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʤʝʭʘʥʽʟʤʠ, ʱʦ ʤʘʶʪʴ ʤʘʛʥʽʪʥʫ ʩʠʩʪʝʤʫ ʟ 

ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʟʠʚʘʶʪʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʘʤʠ (ɽʄ). 

ʇʽʜ ʤʘʛʥʽʪʥʠʤ ʢʦʣʦʤ ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʪʽʣ ʽ ʩʝʨʝʜʦʚʠʱ, ʱʦ 

ʩʪʚʦʨʶʻ ʦʨʽʻʥʪʦʚʘʥʠʡ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʟʘ ʥʘʷʚʥʦʩʪʽ ʤʘʛʥʽʪʦʨʫʰʽʡʥʦʾ ʩʠʣʠ 

(ʄʈʉ). 

ʄʘʛʥʽʪʥʽ ʢʦʣʘ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʘ ʦʩʥʦʚʥʠʭ ʚʠʜʠ: ʢʦʣʘ ʟ ʤʘʣʠʤ 

ʧʦʪʦʢʦʤ ʨʦʟʩʽʶʚʘʥʥʷ ʽ ʢʦʣʘ ʟ ʚʝʣʠʢʠʤ ʧʦʪʦʢʦʤ ʨʦʟʩʽʶʚʘʥʥʷ. 

ɿ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʨʘʢʪʠʢʠ ʪʦʯʥʽʩʪʶ ʧʦʪʦʢʦʤ ʨʦʟʩʽʶʚʘʥʥʷ ʤʦʞʥʘ 

ʟʥʝʭʪʫʚʘʪʠ ʚ ʪʨʴʦʭ ʚʠʧʘʜʢʘʭ: ʢʦʣʠ ʤʘʛʥʽʪʦʧʨʦʚʽʜ ʟʘʤʢʥʝʥʠʡ; ʢʦʣʠ ʥʘ ʰʣʷʭʫ 

ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʫ ʻ ʧʦʚʽʪʨʷʥʠʡ ʟʘʟʦʨ ʧʦʨʽʚʥʷʥʦ ʤʘʣʦʾ ʚʝʣʠʯʠʥʠ, ʘ ʤʘʛʥʽʪʥʝ 

ʢʦʣʦ ʥʘʩʠʯʝʥʝ ʥʝʟʥʘʯʥʦ; ʢʦʣʠ ʨʦʟʤʘʛʥʽʯʫʚʘʣʴʥʘ ʜʽʷ ʚʪʦʨʠʥʥʦʾ ʦʙʤʦʪʢʠ 

ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʘ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʥʝʭʪʫʚʘʪʠ ʧʦʪʦʢʦʤ ʨʦʟʩʽʶʚʘʥʥʷ ʤʦʞʥʘ ʚ 

ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʽʥ ʤʘʣʠʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʩʥʦʚʥʠʤ ʧʦʪʦʢʦʤ. 

ɽʣʝʢʪʨʦʤʘʛʥʽʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʢʦʥʪʘʢʪʦʨʘʭ, ʧʫʩʢʘʯʘʭ, ʨʝʣʝ, ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʚʠʤʠʢʘʯʘʭ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʤʫʬʪʘʭ ʽ ʪ.ʜ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʜʽʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʫʪʨʠʤʫʚʘʚʣʴʥʽ, ʱʦ 

ʩʣʫʞʘʪʴ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʚʘʥʪʘʞʽʚ (ʝʣʝʢʪʨʦʤʘʛʥʽʪʠ ʧʽʜʡʦʤʥʠʭ ʢʨʘʥʽʚ) ʽ 

ʧʨʠʪʷʛʫʚʘʣʴʥʽ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʨʦʙʦʪʫ, ʧʨʠʪʷʛʘʶʯʠ ʩʚʽʡ ʷʢʽʨ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʫʚʽʤʢʥʝʥʥʷ ʚ ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟ ʧʘʨʘʣʝʣʴʥʦʶ (ʚʤʠʢʘʻʪʴʩʷ ʥʘ ʧʦʚʥʫ ʥʘʧʨʫʛʫ ʤʝʨʝʞʽ) ʘʙʦ ʧʦʩʣʽʜʦʚʥʦʶ 

ʦʙʤʦʪʢʦʶ (ʚʤʠʢʘʻʪʴʩʷ ʚ ʢʦʣʦ ʧʦʩʣʽʜʦʚʥʦ ʟ ʦʧʦʨʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ). 

ɿʘ ʨʦʜʦʤ ʩʪʨʫʤʫ, ʱʦ ʞʠʚʠʪʴ ʦʙʤʦʪʢʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ, ʨʦʟʨʽʟʥʷʶʪʴ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʠ ʧʦʩʪʽʡʥʦʛʦ ʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. ɽʣʝʢʪʨʦʤʘʛʥʽʪʠ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʡʪʨʘʣʴʥʠʤʠ (ʥʝʯʫʪʣʠʚʠʤʠ ʜʦ ʥʘʧʨʷʤʢʫ ʩʪʨʫʤʫ ʚ 
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ʦʙʤʦʪʮʽ) ʽ ʧʦʣʷʨʠʟʦʚʘʥʠʤʠ (ʩʧʨʘʮʴʦʚʫʶʪʴ ʣʠʰʝ ʧʨʠ ʧʝʚʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʩʪʨʫʤʫ). 

ɿʘ ʯʘʩʦʤ ʜʽʾ ʻ ʰʚʠʜʢʦʜʽʶʯʽ, ʟ ʥʦʨʤʘʣʴʥʠʤ ʯʘʩʦʤ ʜʽʾ ʽ ʫʧʦʚʽʣʴʥʝʥʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʠ. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʨʫʭʫ ʷʢʦʨʷ ʨʦʟʨʽʟʥʷʶʪʴ ʧʦʚʦʨʦʪʥʽ (ʷʢʽʨ ʧʦʧʦʚʝʨʪʘʻʪʴʩʷ 

ʥʘʚʢʦʣʦ ʦʩʽ ʘʙʦ ʦʧʦʨʠ) ʽ ʧʨʷʤʦʭʦʜʦʚʽ (ʷʢʽʨ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʧʦʩʪʫʧʘʣʴʥʦ) 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʠ. 

 

6.2 ʄʘʛʥʽʪʥʽ ʢʦʣʘ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

 

ʄʘʛʥʽʪʥʘ ʩʠʩʪʝʤʘ - ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʪʽʣ ʽ ʧʨʦʚʽʜʥʠʢʽʚ ʟʽ 

ʩʪʨʫʤʦʤ (ʘʙʦ ʧʦʩʪʽʡʥʠʭ ʤʘʛʥʽʪʽʚ), ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

ʟʘʜʘʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʾ ʽ ʚʝʣʠʯʠʥʠ ʚ ʧʝʚʥʦʤʫ ʤʽʩʮʽ ʧʨʦʩʪʦʨʫ. ɺʩʽ ʤʘʛʥʽʪʦʤ'ʷʢʽ 

ʝʣʝʤʝʥʪʠ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʫʪʚʦʨʶʶʪʴ ʤʘʛʥʽʪʦʧʨʦʚʽʜ, ʷʢʠʡ ʩʣʫʞʠʪʴ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʦʧʦʨʫ ʧʦʪʦʢʫ ʽ ʧʽʜʚʝʜʝʥʥʷ ʡʦʛʦ ʜʦ ʪʦʛʦ ʤʽʩʮʷ 

ʧʨʦʩʪʦʨʫ, ʜʝ ʧʦʪʽʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʇʦʣʝ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴ 

ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʝʪʦʜʘʤʠ ʪʝʦʨʽʾ ʧʦʣʷ (ʧʦʣʴʦʚʽ ʤʝʪʦʜʠ), ʘʙʦ ʤʝʪʦʜʘʤʠ 

ʪʝʦʨʽʾ ʢʽʣ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʪʝʦʨʽʾ ʧʦʣʷ.  

ʇʦʣʝ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʤʘʛʥʽʪʥʠʭ ʩʠʩʪʝʤ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ 

ʪʨʠʚʠʤʽʨʥʝ. ʈʦʟʨʘʭʫʥʦʢ ʪʨʠʚʠʤʽʨʥʠʭ ʧʦʣʽʚ ʧʦʣʴʦʚʠʤʠ ʤʝʪʦʜʘʤʠ, ʟʘʟʚʠʯʘʡ 

ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʟʥʘʯʥʠʤʠ ʦʙʩʷʛʘʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʘʣʝ ʮʽ ʨʦʟʨʘʭʫʥʢʠ 

ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʽ ʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʽʰʝ ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʫ, ʥʽʞ 

ʨʦʟʨʘʭʫʥʢʠ ʤʝʪʦʜʘʤʠ ʪʝʦʨʽʾ ʢʽʣ. ʊʦʤʫ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʾʭ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʢʦʣʠ ʚʞʝ ʧʦʧʝʨʝʜʥʴʦ 

ʽʩʪʦʪʥʦ ʟʚʫʞʝʥʘ ʦʙʣʘʩʪʴ ʧʦʰʫʢʫ ʨʦʟʤʽʨʽʚ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʽ ʥʝʦʙʭʽʜʥʦ 

ʪʽʣʴʢʠ çʚʽʜʰʣʽʬʫʚʘʪʠè ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʄʘʛʥʽʪʥʝ ʢʦʣʦ - ʮʝ ʩʧʨʦʱʝʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʘʛʥʽʪʥʫ ʩʠʩʪʝʤʫ ʫ ʾʾ 

ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ. ʇʨʠ ʪʘʢʦʤʫ ʧʦʜʘʥʥʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʨʦʮʝʩʠ ʦʧʠʩʫʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʠʭ ʧʦʥʷʪʴ, ʷʢ çʤʘʛʥʽʪʦʨʫʰʽʡʥʘ ʩʠʣʘè (ʄʈʉ), çʨʽʟʥʠʮʷ 

ʩʢʘʣʷʨʥʠʭ ʤʘʛʥʽʪʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚè (ʤʘʛʥʽʪʥʘ ʥʘʧʨʫʛʘ), çʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢè, 

çʤʘʛʥʽʪʥʠʡ ʦʧʽʨè. ʎʽ ʧʦʥʷʪʪʷ ʬʦʨʤʘʣʴʥʦ ʘʥʘʣʦʛʽʯʥʽ ʧʦʥʷʪʪʷʤ, ʚʽʜʧʦʚʽʜʥʦ, 

çʝʣʝʢʪʨʦʨʫʰʽʡʥʘ ʩʠʣʘè (ɽʈʉ), çʝʣʝʢʪʨʠʯʥʘ ʥʘʧʨʫʛʘè, çʩʪʨʫʤ ʧʨʦʚʽʜʥʦʩʪʽè, 

çʦʧʽʨ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘè. 

ɸʥʘʣʦʛʽʷ ʤʽʞ ʝʣʝʢʪʨʠʯʥʠʤʠ ʽ ʤʘʛʥʽʪʥʠʤʠ ʢʦʣʘʤʠ ʬʦʨʤʘʣʴʥʘ. 

ʅʘʧʨʠʢʣʘʜ, ʝʣʝʢʪʨʠʯʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʧʨʦʚʽʜʥʠʢʽʚ ʧʨʠʙʣʠʟʥʦ ʚ 10
10

 ʨʘʟʽʚ ʚʠʱʝ, 

ʥʽʞ ʫ ʽʟʦʣʷʪʦʨʽʚ, ʪʦʜʽ ʷʢ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʤʘʛʥʽʪʦʤ'ʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʟʘʟʚʠʯʘʡ ʪʽʣʴʢʠ ʚ 10
3
-10

6
 ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʥʝʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʄʘʛʥʽʪʥʽ ʢʦʣʘ ʙʽʣʴʰʦʩʪʽ ʤʘʛʥʽʪʥʠʭ ʩʠʩʪʝʤ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʤʽʩʪʷʪʴ 

ʥʝʤʘʛʥʽʪʥʽ ʟʘʟʦʨʠ, ʷʢʽ ʥʝ ʧʝʨʝʨʠʚʘʶʪʴ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ, ʘ ʪʽʣʴʢʠ ʟʙʽʣʴʰʫʶʪʴ 
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ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ ʥʘ ʡʦʛʦ ʰʣʷʭʫ. ɯʟʦʣʷʮʽʡʥʠʡ ʧʨʦʤʽʞʦʢ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʧʨʘʢʪʠʯʥʦ ʟʫʧʠʥʷʻ ʩʪʨʫʤ. ʄʘʛʥʽʪʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʩʪʨʫʤʫ (ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ), ʘ ʝʣʝʢʪʨʠʯʥʘ ʧʠʪʦʤʘ ʧʨʦʚʽʜʥʽʩʪʴ ʚʽʜ ʩʪʨʫʤʫ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʣʝʞʠʪʴ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʥʘʛʨʽʚʫ ʧʨʦʚʽʜʥʠʢʘ). ʎʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʨʦʙʣʷʪʴ ʨʦʟʨʘʭʫʥʢʠ ʤʘʛʥʽʪʥʠʭ ʢʽʣ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ, ʥʽʞ ʨʦʟʨʘʭʫʥʢʠ 

ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ. 

 

6.3 ʈʦʟʨʘʭʫʥʦʢ ʤʘʛʥʽʪʥʠʭ ʢʽʣ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

 

ɼʣʷ ʘʥʘʣʽʟʫ ʽ ʨʦʟʨʘʭʫʥʢʫ ʤʘʛʥʽʪʥʠʭ ʢʽʣ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʟʘʢʦʥʠ: ʧʝʨʰʠʡ ʽ ʜʨʫʛʠʡ ʟʘʢʦʥʠ ʂʽʨʭʛʦʬʘ ʽ ʟʘʢʦʥ ʆʤʘ 

ʜʣʷ ʤʘʛʥʽʪʥʠʭ ʢʽʣ. 

ʇʝʨʰʠʡ ʟʘʢʦʥ ʂʽʨʭʛʦʬʘ: ʘʣʛʝʙʨʘʾʯʥʘ ʩʫʤʘ ʤʘʛʥʽʪʥʠʭ ʧʦʪʦʢʽʚ ʌ ʫ 

ʚʫʟʣʽ ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ ʜʦʨʽʚʥʶʻ ʥʫʣʶ: 

Вˡ                                                  (6.1) 

ʇʦʪʽʢ, ʱʦ ʚʭʦʜʠʪʴ ʫ ʚʫʟʦʣ, ʙʝʨʝʪʴʩʷ ʟ ʦʜʥʠʤ ʟʥʘʢʦʤ, ʘ ʧʦʪʽʢ, ʱʦ 

ʚʠʭʦʜʠʪʴ ʟ ʚʫʟʣʘ - ʟ ʽʥʰʠʤ. 

ʇʝʨʰʠʡ ʟʘʢʦʥ ʂʽʨʭʛʦʬʘ ʜʣʷ ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ ʜʽʻ ʟʘ ʫʤʦʚʠ 

ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʣʽʥʽʡ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ. 

ὄὨὛπ 

ʜʝ ɺ - ʤʘʛʥʽʪʥʘ ʽʥʜʫʢʮʽʷ; S - ʧʣʦʱʘ ʜʝʷʢʦʾ ʟʘʤʢʥʫʪʦʾ ʧʦʚʝʨʭʥʽ. 

 

ɼʨʫʛʠʡ ʟʘʢʦʥ ʂʽʨʭʛʦʬʘ: ʘʣʛʝʙʨʘʾʯʥʘ ʩʫʤʘ ʤʘʛʥʽʪʥʠʭ ʥʘʧʨʫʛ ʜʣʷ 

ʙʫʜʴ-ʷʢʦʛʦ ʜʦʚʽʣʴʥʦ ʦʙʨʘʥʦʛʦ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʫ ʦʙʭʦʜʫ ʜʦʨʽʚʥʶʻ 

ʘʣʛʝʙʨʘʾʯʥʽʡ ʩʫʤʽ ʘʣʛʝʙʨʠ ʄʈʉ, ʱʦ ʜʽʶʪʴ ʚ ʮʴʦʤʫ ʢʦʥʪʫʨʽ: 

ВὟ̇ ВὊ                                             (6.2) 

ʜʝ 
MU  - ʤʘʛʥʽʪʥʘ ʥʘʧʨʫʛʘ ʥʘ ʦʧʦʨʽ ʜʽʣʷʥʢʠ ʢʦʥʪʫʨʫ; F - ʄʈʉ, ʱʦ ʜʽʻ ʚ ʮʴʦʤʫ 

ʢʦʥʪʫʨʽ. 

ʗʢʱʦ ʥʘʧʨʷʤʦʢ ʦʙʭʦʜʫ ʢʦʥʪʫʨʫ ʟʙʽʛʘʻʪʴʩʷ ʟ ʜʽʡʩʥʠʤ ʘʙʦ ʫʤʦʚʥʦ 

ʧʨʠʡʤʘʻʪʴʩʷ (ʢʦʣʠ ʮʝ ʥʝ ʦʯʝʚʠʜʥʦ) ʧʦʟʠʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʤʘʛʥʽʪʥʦʾ 

ʥʘʧʨʫʛʠ, ʪʦ ʮʷ ʥʘʧʨʫʛʘ ʧʽʜʩʪʘʚʣʷʻʪʴʩʷ ʫ (6.2) ʟʽ ʟʥʘʢʦʤ ç+è, ʷʢʱʦ ʥʝ 

ʩʧʽʚʧʘʜʘʻ, ʟʽ ʟʥʘʢʦʤ ç-è. ʇʦʟʠʪʠʚʥʠʡ ʥʘʧʨʷʤʦʢ ʤʘʛʥʽʪʥʦʾ ʥʘʧʨʫʛʠ ʥʘ 

ʤʘʛʥʽʪʥʦʤʫ ʦʧʦʨʽ ʟʙʽʛʘʻʪʴʩʷ ʟ ʧʦʟʠʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʧʦʪʦʢʫ ʚ ʮʴʦʤʫ ʦʧʦʨʽ. 

ʗʢʱʦ ʥʘʧʨʷʤʦʢ ʄʈʉ ʟʙʽʛʘʻʪʴʩʷ ʟ ʥʘʧʨʷʤʢʦʤ ʦʙʭʦʜʫ, ʪʦ ʄʇʉ ʧʽʜʩʪʘʚʣʷʻʪʴʩʷ 

ʟʽ ʟʥʘʢʦʤ ç+è, ʷʢʱʦ ʥʝ ʩʧʽʚʧʘʜʘʻ ʟʽ ʟʥʘʢʦʤ ç-è. 

ʗʢʱʦ ʨʦʟʨʘʭʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʚʝʣʠʯʠʥʠ ʚʠʡʰʣʦ ʟʽ ʟʥʘʢʦʤ ç+è, 

ʪʦ ʧʦʧʝʨʝʜʥʴʦ ʧʨʠʡʥʷʪʠʡ ʫʤʦʚʥʦ ʧʦʟʠʪʠʚʥʠʡ ʥʘʧʨʷʤʦʢ ʟʙʽʛʘʻʪʴʩʷ ʟ ʜʽʡʩʥʠʤ, 

ʷʢʱʦ ʟʽ ʟʥʘʢʦʤ ç-è, ʪʦ ʚʽʥ ʧʨʦʪʠʣʝʞʥʠʡ ʜʽʡʩʥʦʤʫ. 
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ɼʨʫʛʠʡ ʟʘʢʦʥ ʂʽʨʭʛʦʬʘ ʜʣʷ ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ ʚʠʧʣʠʚʘʻ ʟ ʟʘʢʦʥʫ 

ʧʦʚʥʦʛʦ ʩʪʨʫʤʫ: 

ὌὨὰ Ὅ 

ʜʝ ʅ - ʥʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʫʟʜʦʚʞ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʫ ʜʦʚʞʠʥʦʶ 

l; äI  - ʘʣʛʝʙʨʘʾʯʥʘ ʩʫʤʘ ʩʪʨʫʤʽʚ, ʷʢʽ ʧʨʦʥʠʟʫʶʪʴ ʮʝʡ ʢʦʥʪʫʨ. 

ɿʘʢʦʥ ʆʤʘ ʜʣʷ ʜʽʣʷʥʢʠ ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ: 

ˡ ˙

˙
Ὗ̇                                       (6.3) 

ʜʝ Rʤ - ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ ʜʽʣʷʥʢʠ ʢʦʣʘ; L- ʤʘʛʥʽʪʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʮʽʻʾ ʜʽʣʷʥʢʠ. 

ɿʘʢʦʥ ʆʤʘ ʜʣʷ ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ ʚʠʧʣʠʚʘʻ ʟ ʟʘʢʦʥʫ ʧʦʚʥʦʛʦ ʩʪʨʫʤʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʬʦʨʤʫʣʠ (6.2). ʊʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ 

ʤʝʪʦʜʘʤʠ ʢʽʣ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʤʘʛʥʽʪʥʦʾ 

ʧʨʦʚʽʜʥʦʩʪʽ ʜʽʣʷʥʦʢ ʥʝʤʘʛʥʽʪʥʦʛʦ ʧʨʦʩʪʦʨʫ ʽ ʥʘʚʢʦʣʠʰʥʴʦʾ ʤʘʛʥʽʪʥʦʾ 

ʩʠʩʪʝʤʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʫ ʜʦʚʽʣʴʥʫ ʪʨʫʙʢʫ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ ʚ ʧʦʚʽʪʨʽ 

(ʨʠʩ.6.1), ʤʽʞ ʢʽʥʮʷʤʠ ʷʢʦʾ ʜʽʻ ʤʘʛʥʽʪʥʘ ʥʘʧʨʫʛʘ: 

Ὗ̍ •̍ •̍  

ʜʝ 
1Mj , 

2Mj  - ʩʢʘʣʷʨʥʽ ʤʘʛʥʽʪʥʽ ʧʦʪʝʥʮʽʘʣʠ ʢʽʥʮʽʚ ʪʨʫʙʢʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ (6.3) ʤʘʛʥʽʪʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʝʣʝʤʝʥʪʘʨʥʦʾ 

ʜʽʣʷʥʢʠ ʮʽʻʾ ʪʨʫʙʢʠ ʧʣʦʱʝʶ dS ʽ ʜʦʚʞʠʥʦʶ dl: 

Ў                                                  (6.4) 

  

ʈʠʩʫʥʦʢ 6.1 - ɼʦʚʽʣʴʥʘ ʪʨʫʙʢʘ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ 
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ʆʪʞʝ, ʤʘʛʥʽʪʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʚʩʽʻʾ ʪʨʫʙʢʠ: 

,

ñ

ñ
=L

l

S

Hdl

Bds

                                                 (6.5) 

ʜʝ ɺ, ʅ - ʚʽʜʧʦʚʽʜʥʦ ʚʝʢʪʦʨʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʽ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ; S - ʧʣʦʱʘ ʜʦʚʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʨʫʙʢʠ, ʚ ʷʢʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ 

ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʦʢʫ ʌ ʟʘ ʽʥʜʫʢʮʽʻ ;ʁ l - ʜʦʚʞʠʥʘ ʣʽʥʽʾ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʟʘ 

ʷʢʦʶ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʮʠʨʢʫʣʷʮʽʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʱʦ ʜʦʨʽʚʥʶʻ 

Uʤ. 

ʗʢʱʦ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʚ ʧʦʚʽʪʨʽ ʚʠʟʥʘʯʝʥʦ ʚʝʢʪʦʨʦʤ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ɸ, ʪʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʨʘʟʫ HrotAB 0m== ʽ ʪʝʦʨʝʤʠ ʉʪʦʢʩʘ 

ñ ñ=
S l

AdlrotAdS

1

1
: 

,1

0

ñ

ñ
=L

l

l

rotAdl

Adlm

                                             (6.6) 

ʜʝ 0m - ʤʘʛʥʽʪʥʘ ʧʦʩʪʽʡʥʘ; l1 - ʢʦʥʪʫʨ, ʱʦ ʦʙʤʝʞʫʻ ʧʣʦʱʫ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ S. 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʬʦʨʤʫʣ (6.5) ʽ (6.6), ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ L ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʚʝʢʪʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʷ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʨʦʟʚʷʟʫʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʘʥʠʯʥʦʾ ʟʘʜʘʯʽ. ʆʪʨʠʤʘʪʠ ʪʘʢʠʡ ʨʦʟʚʷʟʦʢ 

ʘʥʘʣʽʪʠʯʥʦ ʷʢ ʧʨʘʚʠʣʦ ʥʝʤʦʞʣʠʚʦ, ʪʦʤʫ ʜʦʚʦʜʠʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʯʠʩʝʣʴʥʽ ʘʙʦ ʽʥʰʽ ʥʘʙʣʠʞʝʥʽ ʤʝʪʦʜʠ. ɼʣʷ ʥʘʡʧʨʦʩʪʽʰʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʣʷ ʥʘ 

ʜʽʣʷʥʮʽ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ ʧʣʦʱʝʶ S ʽ ʜʦʚʞʠʥʦʶ l constHB == 0m . ʊʦʜʽ ʟʛʽʜʥʦ ʟ 

ʬʦʨʤʫʣʦʶ (6.6): 

                                                    (6.7) 

ʄʘʛʥʽʪʥʠʡ ʦʧʽʨ ʜʽʣʷʥʢʠ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ ʟ ʧʦʩʪʽʡʥʦʶ ʧʣʦʱʝʶ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ S ʽ ʜʦʚʞʠʥʦʶ l: 

Ὑ                                         (6.8) 

ʜʝ m - ʚʽʜʥʦʩʥʘ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ; mr  - 

ʧʠʪʦʤʠʡ ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ,
m

r
1
=m . 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣ ʜʽʶʪʴ ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

-  ʘʥʘʣʽʟʫʶʪʴ ʷʢʽʩʥʠʡ (ʙʝʟ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʨʦʟʧʦʜʽʣ ʧʦʣʷ ʚ 

ʤʘʛʥʽʪʥʽʡ ʩʠʩʪʝʤʽ; 
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-  ʨʝʘʣʴʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʧʦʣʷ ʟʘʤʽʥʶʶʪʴ ʩʧʨʦʱʝʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ, ʜʦʩʠʪʴ ʧʨʦʩʪʦ ʦʧʠʩʫʚʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʦ; 

ʜʝʷʢʠʤʠ ʜʽʣʷʥʢʘʤʠ ʥʝʭʪʫʶʪʴ; ʚʠʭʨʦʚʽ ʦʙʣʘʩʪʽ ʧʦʣʷ ʯʘʩʪʦ ʟʘʤʽʥʶʶʪʴ 

ʙʝʟʚʠʭʨʦʚʠʤʠ, ʜʣʷ ʮʴʦʛʦ ʦʙ'ʻʤʥʠʡ ʨʦʟʧʦʜʽʣ ʩʪʨʫʤʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʧʦʜʽʣʫ 

ʫ ʚʠʛʣʷʜʽ ʥʝʩʢʽʥʯʝʥʥʦ ʪʦʥʢʦʾ ʩʪʨʽʯʢʠ ʘʙʦ ʥʠʪʢʠ; 

-  ʩʢʣʘʜʘʶʪʴ ʤʘʛʥʽʪʥʝ ʢʦʣʦ; 

-  ʟʥʘʭʦʜʷʪʴ ʤʘʛʥʽʪʥʽ ʧʨʦʚʽʜʥʦʩʪʽ (ʘʙʦ ʤʘʛʥʽʪʥʽ ʦʧʦʨʫ) ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ 

ʧʦʣʷ ʚ ʧʦʚʽʪʨʽ ʪʘ ʽʥʰʠʭ ʥʝ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʜʽʣʷʥʢʘʭ; 

-  ʚʠʢʦʥʫʶʪʴ ʨʦʟʨʘʭʫʥʦʢ ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʙʦ ʙʝʟ 

ʫʨʘʭʫʚʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʦʧʦʨʫ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ. 

 

 
ʈʠʩʫʥʦʢ 6.2 - ʄʘʛʥʽʪʥʝ ʧʦʣʝ ʽ ʨʦʟʧʦʜʽʣ ʤʘʛʥʽʪʥʠʭ ʧʦʪʦʢʽʚ ʚ ʤʘʛʥʽʪʥʽʡ 

ʩʠʩʪʝʤʽ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ: ʘ - ʢʘʨʪʠʥʘ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ; ʙ - ʩʧʨʦʱʝʥʘ 

ʤʘʛʥʽʪʥʘ ʩʠʩʪʝʤʘ; ʚ - ʩʭʝʤʘ ʧʦʪʦʢʦʨʦʟʧʦʜʽʣʫ; ʛ...ʞ - ʝʧʶʨʠ ʟʤʽʥʠ ʚʽʜʧʦʚʽʜʥʦ 

ʯʠʩʣʘ ʚʠʪʢʽʚ ʦʙʤʦʪʢʠ, ʨʽʟʥʠʮʽ ʤʘʛʥʽʪʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ, ʧʦʪʦʢʽʚ ʨʦʟʩʽʶʚʘʥʥʷ ʽ 

ʧʦʪʦʢʽʚ ʚ ʤʘʛʥʽʪʦʧʨʦʚʦʜʽ; 1 - ʷʢʽʨ; 2 ʩʝʨʜʝʯʥʠʢ; 3 - ʦʙʤʦʪʢʘ 

 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ ʚʠʨʽʰʫʶʪʴ ʟʘʟʚʠʯʘʡ ʦʜʥʫ ʟ ʜʚʦʭ 

ʟʘʜʘʯ: ʧʨʷʤʫ ʘʙʦ ʟʚʦʨʦʪʥʫ. ʋ ʧʨʷʤʽʡ ʟʘʜʘʯʽ ʚʽʜʦʤʠʤ ʻ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʌ (ʘʙʦ 

ʤʘʛʥʽʪʥʘ ʽʥʜʫʢʮʽʷ ɺ) ʥʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʧʦʪʨʽʙʥʦ 
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ʚʠʟʥʘʯʠʪʠ ʄʈʉ ʦʙʤʦʪʢʠ F. ʋ ʟʚʦʨʦʪʥʽʡ ʟʘʜʘʯʽ ʟʘʜʘʥʘ ʄʈʉ ʦʙʤʦʪʢʠ, ʘ 

ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ (ʘʙʦ ʽʥʜʫʢʮʽʶ). ʗʢ ʫ ʧʨʷʤʽʡ, ʪʘʢ ʽ ʚ 

ʟʚʦʨʦʪʥʽʡ ʟʘʜʘʯʽ ʚʽʜʦʤʽ ʚʩʽ ʨʦʟʤʽʨʠ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʽ ʤʘʪʝʨʽʘʣ 

ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ. ʋ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʦʟʨʘʭʫʥʢʠ ʤʘʛʥʽʪʥʠʭ 

ʧʦʣʽʚ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʧʨʦʚʦʜʷʪʴ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʛʽʩʪʝʨʝʟʠʩʫ 

ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ. 

ʗʢ ʧʨʠʢʣʘʜ ʨʦʟʛʣʷʥʝʤʦ ʤʘʛʥʽʪʥʫ ʩʠʩʪʝʤʫ ʧʨʷʤʦʭʦʜʦʚʦʛʦ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ, ʟʦʙʨʘʞʝʥʫ ʥʘ ʨʠʩ.6.2. ʁʦʛʦ ʤʘʛʥʽʪʦʧʨʦʚʽʜ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʨʫʭʦʤʦʛʦ ʝʣʝʤʝʥʪʘ - ʷʢʦʨʷ 1 ʽ ʥʝʨʫʭʦʤʦʛʦ ʝʣʝʤʝʥʪʘ - ʩʝʨʜʝʯʥʠʢʘ 2. ʆʩʪʘʥʥʽʡ 

ʤʘʻ ʜʚʽ ʚʝʨʪʠʢʘʣʴʥʽ ʯʘʩʪʠʥʠ ʽ ʦʜʥʫ ʱʦ ʩʧʦʣʫʯʘʻ ʾʭ ʚʥʠʟʫ, ʛʦʨʠʟʦʥʪʘʣʴʥʫ 

ʯʘʩʪʠʥʫ - ʷʨʤʦ. ʗʢʽʨ ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ ʦʩʝʨʜʷ ʜʚʦʤʘ ʧʦʚʽʪʨʷʥʠʤʠ ʟʘʟʦʨʘʤʠ (‏ ʽ 

 ʟʚʘʥʠʤʠ ʨʦʙʦʯʠʤʠ ʟʘʟʦʨʘʤʠ. ʉʘʤʝ ʯʝʨʝʟ ʟʤʽʥʠ ʮʠʭ ʟʘʟʦʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ,(‏

ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʧʘʨʘʪʫ. ʂʨʽʤ ʨʦʙʦʯʠʭ 

ʟʘʟʦʨʽʚ ʚ ʤʘʛʥʽʪʥʽʡ ʩʠʩʪʝʤʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤʠ ʧʘʨʘʟʠʪʥʽ (ʥʝʤʘʛʥʽʪʥʽ, 

ʧʦʚʽʪʨʷʥʽ) ʟʘʟʦʨʠ, ʟʫʤʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʫʤʦʚʘʤʠ ʾʾ ʚʠʢʦʥʘʥʥʷ. ʄʘʛʥʽʪʥʝ ʧʦʣʝ ʩʪʚʦʨʶʻʪʴʩʷ ʩʪʨʫʤʦʤ, ʱʦ ʧʨʦʪʽʢʘʻ ʚ 

ʦʙʤʦʪʮʽ 3, ʷʢʘ ʦʭʦʧʣʶʻ ʣʽʚʫ ʚʝʨʪʠʢʘʣʴʥʫ ʯʘʩʪʠʥʫ ʩʝʨʜʝʯʥʠʢʘ. ʅʘʧʨʷʤʦʢ 

ʩʪʨʫʤʫ ʧʦʢʘʟʘʥʦ ʭʨʝʩʪʠʢʦʤ (ʚʽʜ ʥʘʩ) ʽ ʪʦʯʢʦʶ (ʜʦ ʥʘʩ) ʥʘ ʧʦʧʝʨʝʯʥʦʤʫ 

ʧʝʨʝʨʽʟʽ ʦʙʤʦʪʢʠ. ʉʪʨʫʤ ʽ ʣʽʥʽʾ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʩʪʚʦʨʝʥʠʭ ʥʠʤ ʤʘʛʥʽʪʥʠʭ 

ʧʦʪʦʢʽʚ ʫʪʚʦʨʶʶʪʴ ʧʨʘʚʦʛʚʠʥʪʦʚʫ ʩʠʩʪʝʤʫ. ʅʘʜʘʣʽ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ, ʱʦ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʨʦʙʦʯʽ ʟʘʟʦʨʠ, ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʫʤʦʚʥʦ ʨʦʙʦʯʠʤ ʧʦʪʦʢʦʤ, ʘ 

ʨʝʰʪʘ ʧʦʪʦʢʽʚ - ʧʦʪʦʢʘʤʠ ʨʦʟʩʽʶʚʘʥʥʷ. 

ʅʘ ʨʠʩ.6.2, ʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʠʥʘ ʧʦʣʷ ʨʦʟʛʣʷʥʫʪʦʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ. 

ʉʫʮʽʣʴʥʠʤʠ ʢʨʠʚʠʤʠ ʟʦʙʨʘʞʝʥʽ ʢʽʣʴʢʘ ʣʽʥʽʡ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, 

ʥʘʧʽʚʞʠʨʥʠʤʠ ʢʨʠʚʠʤʠ ʚʽʜʟʥʘʯʝʥʽ ʦʩʦʙʣʠʚʽ ʣʽʥʽʾ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ - 

ʜʦʚʽʣʴʥʦʾ ʘʤʧʣʽʪʫʜʠ, ʱʦ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʦʜʥʽ ʭʘʨʘʢʪʝʨʥʽ ʦʙʣʘʩʪʽ ʧʦʣʷ ʚʽʜ 

ʽʥʰʠʭ. ʆʜʥʘ ʟ ʣʽʥʽʡ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʡʜʝ ʟ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʚ 

ʥʝʩʢʽʥʯʝʥʥʽʩʪʴ (ʧʦʟʥʘʯʝʥʘ ʚʽʜʧʦʚʽʜʥʠʤ ʟʥʘʢʦʤ) ʽ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʟʘʜ ʚ 

ʤʘʛʥʽʪʥʫ ʩʠʩʪʝʤʫ. 

ɺʚʝʜʝʤʦ ʨʷʜ ʩʧʨʦʱʝʥʴ ʚ ʨʦʟʛʣʷʥʫʪʫ ʤʘʛʥʽʪʥʫ ʩʠʩʪʝʤʫ ʽ ʾʾ ʤʘʛʥʽʪʥʝ ʧʦʣʝ 

(ʨʠʩ.6.2, ʙ). ʆʙʤʦʪʢʫ 3 ʧʨʝʜʩʪʘʚʠʤʦ ʫ ʚʠʛʣʷʜʽ ʥʝʩʢʽʥʯʝʥʥʦ ʪʦʥʢʦʾ ʩʪʨʽʯʢʠ 

ʜʦʚʞʠʥʦʶ lʦʙ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʣʽʚʽʡ ʚʝʨʪʠʢʘʣʴʥʽʡ ʯʘʩʪʠʥʠ 

ʦʩʝʨʜʷ ʜʦʚʞʠʥʦʶ lc, ʽ ʧʨʠʡʤʝʤʦ lʦʙ = lʩ. ʇʨʠ ʪʘʢʦʤʫ ʩʧʨʦʱʝʥʥʽ ʟʥʠʢʘʶʪʴ 

ʧʦʪʦʢʠ ʨʦʟʩʽʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʾʭ ʮʝʥʪʨʠ ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩʷ ʚʩʝʨʝʜʠʥʽ ʪʽʣʘ 

ʦʙʤʦʪʢʠ, ʟʥʝʚʘʞʠʤʦ ʪʘʢʦʞ çʟʦʚʥʽʰʥʽʤè ʧʦʪʦʢʦʤ ʨʦʟʩʽʶʚʘʥʥʷ ʦʩʝʨʜʷ ʌʩ.ʟʦʚ 

(ʨʠʩ.6.2, ʘ), ʚʚʘʞʘʶʯʠ ʡʦʛʦ ʽʩʪʦʪʥʦ ʤʝʥʰʠʤ ʘʥʘʣʦʛʽʯʥʦʛʦ çʚʥʫʪʨʽʰʥʴʦʛʦè 

ʧʦʪʦʢʫ ʨʦʟʩʽʶʚʘʥʥʷ ʌʩ.ʚʥ, ʧʦʣʝ ʦʩʪʘʥʥʴʦʛʦ ʧʨʠʡʤʝʤʦ ʧʣʦʩʢʦʧʘʨʘʣʝʣʴʥʠʤ ʽ 

ʦʙʤʝʞʝʥʠʤ ʟʚʝʨʭʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʰʪʨʠʭʦʚʠʡ ʣʽʥʽʻʶ ɸ (ʨʠʩ.6.2, ʙ). ɹʫʜʝʤʦ 

ʪʘʢʦʞ ʚʚʘʞʘʪʠ, ʱʦ ʨʦʙʦʯʠʡ ʧʦʪʽʢ ʧʨʦʭʦʜʠʪʴ ʟ ʦʩʝʨʜʷ ʚ ʷʢʽʨ ʯʝʨʝʟ ʟʘʟʦʨ ‏ ʽ 
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ʜʘʣʽ ʟ ʷʢʦʨʷ ʚ ʦʩʝʨʜʷ ʯʝʨʝʟ ʟʘʟʦʨ ‏ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʪʦʨʮʽʚ ʦʩʝʨʜʷ, ʧʨʠʯʦʤʫ 

ʦʙʣʘʩʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʮʴʦʛʦ ʧʦʪʦʢʫ ʚ ʦʙʦʭ ʟʘʟʦʨʘʭ ʦʜʥʘʢʦʚʽ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʫ ʤʘʛʥʽʪʥʠʭ ʧʨʦʚʽʜʥʦʩʪʝʡ ʮʠʭ ʦʙʣʘʩʪʝʡ ʦʙʤʝʞʠʤʦ ʾʭ ʚ ʧʣʦʱʠʥʽ 

ʢʨʝʩʣʝʥʥʷ ʜʫʛʘʤʠ ʢʦʣʘ. 

ɺʠʜʽʣʠʤʦ ʝʣʝʤʝʥʪʘʨʥʫ ʪʨʫʙʢʫ ʧʦʪʦʢʫ ʨʦʟʩʽʶʚʘʥʥʷ, ʚʽʜʜʘʣʝʥʫ ʥʘ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʷʨʤʘ (ʨʠʩ.6.2, ʚ). ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʽʢ, ʱʦ ʧʨʦʪʽʢʘʻ ʧʦ ʮʽʡ 

ʪʨʫʙʮʽ, 

Ὠl ̖ Ὗ ‗ Ὠὼ                                       (6.9) 

ʜʝ MdxU , dxl  - ʚʽʜʧʦʚʽʜʥʦ ʤʘʛʥʽʪʥʘ ʥʘʧʨʫʛʘ ʥʘ ʝʣʝʤʝʥʪʘʨʥʽʡ ʪʨʫʙʮʽ (ʤʽʞ 

ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʦʩʝʨʜʷ) ʽ ʧʠʪʦʤʘ (ʥʘ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ lc) 

ʤʘʛʥʽʪʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʨʦʟʩʽʶʚʘʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ ʭ ʚʽʜ ʷʨʤʘ; dx - ʰʠʨʠʥʘ ʪʨʫʙʢʠ. 

ʋ ʨʘʟʽ ʨʽʚʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʢʦʥʬʽʛʫʨʘʮʽʡ ʚʝʨʪʠʢʘʣʴʥʠʭ ʯʘʩʪʠʥ ʦʩʝʨʜʷ ʜʣʷ 

ʧʨʠʡʥʷʪʦʾ ʩʧʨʦʱʝʥʦʾ ʢʘʨʪʠʥʠ ʧʦʣʷ (ʨʠʩ. 6.2, ʙ) 

Ὗ ᷿ὪὨὼ ˡ̠ Ὑ̑̍Ȣ̠̑ ς᷿ ˡ̖ὶ Ὠὼ           (6.10) 

ʜʝ fx - ʧʠʪʦʤʘ (ʥʘ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ) ʄʈʉ ʦʙʤʦʪʢʠ; ʌ̫ ʨ - ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʚ 

ʷʨʤʽ; Rm.ʷp - ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ ʷʨʤʘ; ʌʭ, rʤʭ ʚʽʜʧʦʚʽʜʥʦ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʫ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʩʝʨʜʝʯʥʠʢʘ ʽ ʧʠʪʦʤʠʡ ʦʧʽʨ ʮʠʭ ʯʘʩʪʠʥ ʥʘ ʚʽʜʩʪʘʥʽ ʭ 

ʚʽʜ ʷʨʤʘ. 

ʇʠʪʦʤʠʡ ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ: 

ὶ ̖̍                                     (6.11) 

ʜʝ xm, ʤxr , lxS  - ʚʽʜʧʦʚʽʜʥʦ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢʥʽʩʪʴ, ʧʠʪʦʤʠʡ ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ 

ʤʘʪʝʨʽʘʣʫ ʽ ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʚʝʨʪʠʢʘʣʴʥʠʭ ʯʘʩʪʠʥ ʩʝʨʜʝʯʥʠʢʘ ʥʘ 

ʚʽʜʩʪʘʥʽ ʭ ʚʽʜ ʷʨʤʘ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʬʦʨʤʫʣ (6.2) ʽ (6.10) ʽ ʟʘʢʦʥʫ ʧʦʚʥʦʛʦ ʩʪʨʫʤʫ: 

᷿ˡ̖ὶ̍ Ὠ̖ὼ ᷿ὌὨὼ                                  (6.12) 

ʜʝ ʅʍ - ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ ʚ ʚʝʨʪʠʢʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʦʩʝʨʜʷ ʥʘ ʚʽʜʩʪʘʥʽ ʭ ʚʽʜ 

ʷʨʤʘ. 

ɿ ʬʦʨʤʫʣ (6.9) ʽ (6.10) ʚʠʧʣʠʚʘʻ, ʱʦ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʨʦʟʩʽʶʚʘʥʥʷ, 

ʧʝʨʝʭʦʜʠʪʴ ʟ ʣʽʚʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʦʩʝʨʜʷ ʚ ʡʦʛʦ ʧʨʘʚʫ ʯʘʩʪʠʥʘ ʥʘ 

ʚʽʜʩʪʘʥʽ ʭ, 

ñ ññ ñ ññ--==
x x x x x x

dxʤxʭdxʷʨʤʷʨdxxdxʤdxdʭ dxdxrʌdxlRʌdxdxfdxUʌ
0 0 0 0 0 0

. .2 lll        (6.13) 

ʗʢʱʦ ʟʥʝʭʪʫʚʘʪʠ ʤʘʛʥʽʪʥʠʤ ʦʧʦʨʦʤ ʤʘʛʥʽʪʦʧʨʘʚʦʜʘ (¤=xm , 0=ʤxr ,

0. =ʷʨʤR ), 

ñ=
x

xʤdx dxfU
0

.                                           (6.14) 
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ʇʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʚʠʪʢʽʚ ʦʙʤʦʪʢʠ ʫʟʜʦʚʞ ʾʾ ʜʦʚʞʠʥʠ (ʨʠʩ. 

6.2, ʛ) fx = f = const. ɿ ʬʦʨʤʫʣʠ (6.14) ʩʣʽʜʫʻ (ʨʠʩ. 6.2, ʜ) 

.fxUʤdx=                                                 (6.15) 

ʋ ʩʧʨʦʱʝʥʽʡ ʢʘʨʪʠʥʽ ʧʦʣʷ (ʜʠʚ. ʨʠʩ. 6.2, ʙ) ʤʠ ʜʦʧʫʩʪʠʣʠ ʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʨʦʟʧʦʜʽʣʫ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ ʨʦʟʩʽʶʚʘʥʥʷ. ʇʨʠ ʥʝʭʪʫʚʘʥʥʽ ʤʘʛʥʽʪʥʠʤ ʦʧʦʨʦʤ 

ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ constddx ==ll . ʊʦʜʽ ʟ ʬʦʨʤʫʣʠ (6.9) ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ (6.15) ʩʣʽʜʫʻ: 

.xdxfdʌ ddx l=                                          (6.16) 

ɿ ʬʦʨʤʫʣʠ (6.13) ʧʽʩʣʷ ʽʥʪʝʛʨʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ lʦʙ = ld ʦʪʨʠʤʫʻʤʦ: 

.
)2(2

2

d

dd
dx

l

xFxF
ʌ

ll
==                                    (6.17) 

ʉʫʤʘʨʥʠʡ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʨʦʟʩʽʶʚʘʥʥʷ ʧʨʠ ʭ = ld : 

.
2

dd

d

lF
ʌ

l
=

ä
                                         (6.18) 

ʄʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʚ ʚʝʨʪʠʢʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʦʩʝʨʜʷ ʥʘ ʚʽʜʩʪʘʥʽ x: 

,22)(

22

d

d

dʝʢdxdʭ
l

xl

FFʌʌʌʌ

-

+L=-
ä

+= ldd              (6.19) 

ʜʝ ʝʢdL  - ʝʢʚʽʚʘʣʝʥʪʥʘ ʤʘʛʥʽʪʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʜʚʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʨʦʙʦʯʠʭ ʟʘʟʦʨʽʚ 

 .(‏ ʽ ‏)

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʡʥʷʪʦʛʦ ʜʦʧʫʱʝʥʥʷ ʧʨʦ ʽʜʝʥʪʠʯʥʽʩʪʴ ʦʙʣʘʩʪʝʡ ʧʦʣʷ 

ʚ ʨʦʙʦʯʠʭ ʟʘʟʦʨʘʭ: 

,
2

1

21

21

.

d

dd

dd
d

L
=

L-L

LL
==L

ʝʢʤ

ʝʢ
R

 

ʜʝ Rʤ.ʝʢ - ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ, ʚʽʜʧʦʚʽʜʥʠʡ ʧʨʦʚʽʜʥʦʩʪʽ ʝʢdL . 

ɻʨʘʬʽʢ ʨʦʟʧʦʜʽʣʫ ʧʦʪʦʢʫ Fx ʫʟʜʦʚʞ ʦʩʽ ʭ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ.6.2, ʞ. ʇʨʠ 

ʭ=ld ʧʦʪʽʢ ʌʭ ʜʦʨʽʚʥʶʻ ʧʦʪʦʢʫ dʌ, ʘ ʧʨʠ ʭ=0 - ʧʦʪʦʢʫ ʚ ʷʨʤʽ ʌʗʈ. ʇʨʠ 

ʧʨʠʡʥʷʪʠʭ ʧʨʠʧʫʱʝʥʥʷʭ (ʟʦʢʨʝʤʘ, ¤=m ) ʩʫʤʘʨʥʠʡ ʧʦʪʽʢ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ 

),( rdʌʝʢʷʨ ʂFʌʌ SS L+L== d                            (6.20) 

ʜʝ ʂʌ - ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ ʟʘ ʧʦʪʦʢʦʤ ʤʘʛʥʽʪʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʨʦʟʩʽʶʚʘʥʥʷ 

ʨʦʟʛʣʷʥʫʪʦʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʄʈʉ ʦʙʤʦʪʢʠ F, 
2

1
=ʌʂ ; rdSL  - ʩʫʤʘʨʥʘ 

ʤʘʛʥʽʪʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʧʣʦʩʢʦʧʘʨʘʣʝʣʴʥʦʛʦ ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ ʨʦʟʛʣʷʥʫʪʦʾ 

ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ, ʦʙʫʤʦʚʣʝʥʘ ʪʽʣʴʢʠ ʾʾ ʛʝʦʤʝʪʨʽʻʶ, ddrd ll=LS . 
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ʏʘʩʪʠʥʘ ʚʠʨʘʟʫ (6.20), ʫʢʣʘʜʝʥʘ ʚ ʜʫʞʢʠ, ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʤʘʨʥʫ 

ʤʘʛʥʽʪʥʫ ʧʨʦʚʽʜʥʽʩʪʴ ʜʘʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ, ʧʨʠʚʝʜʝʥʫ ʧʦ ʤʘʛʥʽʪʥʦʤʫ 

ʧʦʪʦʢʫ 
Sʌ  ʜʦ ʄʈʉ ʦʙʤʦʪʢʠ F: 

,

1
rdʌʝʢ

ʌʄ

ʌ ʂ
F

ʌ

R
S

S

S

S L+L===L d                      (6.21) 

ʜʝ 
ʌʄR S

 - ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ, ʚʽʜʧʦʚʽʜʥʝ ʩʫʤʘʨʥʽʡ ʤʘʛʥʽʪʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ 
ʌSL . 

ɺʽʜʥʦʰʝʥʥʷ 
ˡ

ˡ
„  lʥʘʟʠʚʘʻʪʴʩʷ ʩʫʤʘʨʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʨʦʟʩʽʶʚʘʥʥʷ 

ʧʦ ʧʦʪʦʢʫ. ʉʫʤʘʨʥʝ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʨʦʟʛʣʷʥʫʪʦʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ: 

ñ+=
dl

dxd
0

.yyy d                                        (6.22) 

ʆʩʢʽʣʴʢʠ ʣʽʥʽʾ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʫ dʌʚ ʨʦʟʛʣʷʥʫʪʽʡ 

ʩʧʨʦʱʝʥʦʾ ʤʦʜʝʣʽ ʧʦʣʷ (ʨʠʩ.6.2, ʙ) ʦʭʦʧʣʶʶʪʴ ʚʩʽ ʚʠʪʢʠ ʦʙʤʦʪʢʠ (

dy ʌNN SSS = ), ʪʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʚʠʨʘʟ ʜʣʷ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʨʦʟʩʽʶʚʘʥʥʷ: 

,dxxdx dʌNd =y                                         (6.23) 

ʜʝ Nx - ʢʽʣʴʢʽʩʪʴ ʚʠʪʢʽʚ ʦʙʤʦʪʢʠ, ʷʢʽ ʦʭʦʧʣʶʶʪʴʩʷ ʧʦʪʦʢʦʤ dʌdx . 

ʇʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʥʘʤʦʪʫʚʘʥʥʽ ʚʠʪʢʽʚ ʽ lʦʙ = ld ʤʘʻʤʦ dy ʌNNx S=  ʥʘ 

ʦʩʥʦʚʽ ʬʦʨʤʫʣʠ (6.22) ʟ ʫʨʘʭʫʚʘʥʥʷʤ (6.16) ʧʽʩʣʷ ʽʥʪʝʛʨʫʚʘʥʥʷ ʦʪʨʠʤʘʻʤʦ: 

),( rdʝʢx ʂFN SS L+L= ydy                                 (6.24) 

ʜʝ yʂ  - ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ ʧʦ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʶ ʤʘʛʥʽʪʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ 

ʨʦʟʩʽʶʚʘʥʥʷ ʨʦʟʛʣʷʥʫʪʦʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʄʈʉ F  ʩʫʤʘʨʥʦʤʫ ʯʠʩʣʫ 

ʚʠʪʢʽʚ 
SN  ʦʙʤʦʪʢʠ, 

3

1
=yK . 

ʏʘʩʪʠʥʘ ʚʠʨʘʟʫ (6.24), ʫʢʣʘʜʝʥʘ ʚ ʜʫʞʢʠ, ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʤʘʨʥʫ 

ʤʘʛʥʽʪʥʫ ʧʨʦʚʽʜʥʽʩʪʴ ʜʘʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ: 

ὑ                             (6.25) 

ʧʨʠʚʝʜʝʥʫ ʜʦ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ 
Sy  ʜʦ F ʽ 

SN  ʦʙʤʦʪʢʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, 

ʱʦ 
2

1
=ʌK , ʘ 

3

1
=yʂ , ʟ ʧʦʨʽʚʥʷʥʥʷ ʬʦʨʤʫʣ (6.21) ʽ (6.25) ʩʣʽʜʫʻ: 

 l

ɺʽʜʥʦʰʝʥʥʷ SY
S=
Y

Y
s

d

 ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʤʘʨʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʨʦʟʩʽʶʚʘʥʥʷ 

ʜʦ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ. ɯʥʜʫʢʪʠʚʥʽʩʪʴ L ʽ ʤʘʛʥʽʪʥʘ ʝʥʝʨʛʽʷ Wʄ ʨʦʟʛʣʷʥʫʪʦʾ 

ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʚʩʽʭ ʧʨʠʡʥʷʪʠʭ ʨʘʥʽʰʝ ʜʦʧʫʱʝʥʥʷʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʘʤʠ: 
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);(2

rdʝʢ ʂN
I

L SYS
S L+L=
Y
= d                             (6.26) 

.
222

2
2

rdʝʢ
ʄ

ʂ
F

LII
W SYS L+L

==
Y
= d

                    (6.27) 

ʎʽ ʚʠʨʘʟʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ 

ʩʠʣʠ, ʩʪʚʦʨʶʚʘʥʦʾ ʮʽʻʶ ʩʠʩʪʝʤʦʶ. ʂʨʽʤ ʪʦʛʦ, ʚʠʨʘʟ (6.26) ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʯʘʩʫ ʮʽʻʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʽ ʯʘʩʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʘʧʘʨʘʪʽʚ, ʚ ʷʢʠʭ ʪʘʢʘ ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

ʅʘ ʨʠʩ.6.3, ʘ ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ ʨʦʟʛʣʷʥʫʪʦʾ ʤʘʛʥʽʪʥʦʾ 

ʩʠʩʪʝʤʠ, ʩʢʣʘʜʝʥʘ ʟʘ ʩʧʨʦʱʝʥʦʶ ʢʘʨʪʠʥʦʶ ʧʦʣʷ (ʨʠʩ.6.2, ʚ) ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʤʘʛʥʽʪʥʦʛʦ ʦʧʦʨʫ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ. ʅʘ ʨʠʩ.6.3, ʙ ʧʦʢʘʟʘʥʠʡ ʧʨʦʤʽʞʥʠʡ ʝʪʘʧ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʮʽʻʾ ʚʠʭʽʜʥʦʾ ʩʭʝʤʠ ʟʘʤʽʱʝʥʥʷ ʜʦ ʥʘʡʧʨʦʩʪʽʰʦʛʦ ʢʦʣʘ ʟ 

ʜʞʝʨʝʣʦʤ ʄʈʉ ʽ ʩʫʤʘʨʥʠʤ ʤʘʛʥʽʪʥʠʤ ʦʧʦʨʦʤ 
ʌMR S

 ʥʘ ʡʦʛʦ ʟʘʪʠʩʢʘʯʘʭ 

(ʨʠʩ.6.3, ʚ).  

 

 
 

ʈʠʩʫʥʦʢ 6.3 - ɽʢʚʽʚʘʣʝʥʪʥʽ ʩʭʝʤʠ ʩʠʩʪʝʤ ʤʘʛʥʽʪʥʠʭ ʢʽʣ: ʘ...ʚ - ʙʝʟ 

ʫʨʘʭʫʚʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʦʧʦʨʫ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ, ʛ - ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʛʥʽʪʥʦʛʦ 

ʦʧʦʨʫ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ (ʚʠʢʦʨʠʩʪʘʥʽ ʧʦʟʥʘʯʝʥʥʷ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ.6.2, ʚ) 
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ʇʨʠ ʘʥʘʣʽʟʽ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʛʥʽʪʥʦʛʦ ʦʧʦʨʫ 

ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ ʨʦʟʚʷʟʘʪʠ ʘʥʘʣʽʪʠʯʥʦ ʨʽʚʥʷʥʥʷ (6.10), (6.13) ʽ ʾʤ ʧʦʜʽʙʥʽ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʧʦʜʽʣ ʚ ʤʘʛʥʽʪʥʽʡ ʩʠʩʪʝʤʽ ʤʘʛʥʽʪʥʠʭ ʥʘʧʨʫʛ ʽ ʧʦʪʦʢʽʚ, ʯʘʩʪʽʰʝ 

ʟʘ ʚʩʝ ʥʝ ʚʜʘʻʪʴʩʷ ʥʘʚʽʪʴ ʧʨʠ constfx =  ʽ constdx=l . ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟʽ 

ʩʢʣʘʜʥʽʩʪʶ ʟʥʘʭʦʜʞʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ xm, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠ 

ʟʘʜʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ ʨʦʟʧʦʜʽʣʦʤ ʧʦʪʦʢʽʚ ʚ ʤʘʛʥʽʪʥʽʡ ʩʠʩʪʝʤʽ, 

ʦʩʢʽʣʴʢʠ xm ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ. 

ɽʢʚʽʚʘʣʝʥʪʥʘ ʩʭʝʤʘ ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ ʩʠʩʪʝʤʠ, ʱʦ ʚʨʘʭʦʚʫʻ ʤʘʛʥʽʪʥʠʡ 

ʦʧʽʨ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ, ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ.6.3, ʛ. 

 

6.4 ʄʘʛʥʽʪʥʽ ʢʦʣʘ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 

 

ɿʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʚ ʦʙʤʦʪʮʽ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ, ʧʽʜʢʣʶʯʝʥʦʾ ʜʦ ʜʞʝʨʝʣʘ 

ʥʘʧʨʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʥʝ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʜʘʥʦʾ ʥʘʧʨʫʛʠ, ʜʦ 

ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ ʧʨʦʚʦʜʫ ʦʙʤʦʪʢʠ, ʷʢ ʮʝ ʤʘʻ ʤʽʩʮʝ ʚ ʤʘʛʥʽʪʥʽʡ ʩʠʩʪʝʤʽ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʚ ʩʪʘʪʠʯʥʦʤʫ ʘʙʦ ʢʚʘʟʽʩʪʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ (ʧʨʠ 

ʥʝʩʢʽʥʯʝʥʥʦ ʧʦʚʽʣʴʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʷʢʦʨʷ). 

ɿʚ'ʷʟʦʢ ʤʽʞ ʤʠʪʪʻʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʥʘʧʨʫʛʠ ʽ ʩʪʨʫʤʫ, i ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ 

R ʽ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ Y ʧʨʠ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

,
dt

d
iRu SY+=                                               (6.28) 

ʜʝ iR - ʘʢʪʠʚʥʘ ʩʢʣʘʜʦʚʘ ʥʘʧʨʫʛʠ, iR = uR; 
dt

d SY  - ʨʝʘʢʪʠʚʥʘ ʩʢʣʘʜʦʚʘ ʥʘʧʨʫʛʠ, 

ʱʦ ʜʦʨʽʚʥʶʻ ʧʦ ʤʦʜʫʣʶ ʽ ʟʚʦʨʦʪʥʘ ʧʦ ʬʘʟʽ ɽʈʉ ʦʙʤʦʪʢʠ ʝ, eud L -==YS . 

 ʗʢʱʦ ʟʥʝʭʪʫʚʘʪʠ ʟʥʘʯʝʥʥʷʤ uR, ʚʚʘʞʘʪʠ )sin( tm wY=YS  ʽ ʧʝʨʝʡʪʠ ʚʽʜ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʜʦ ʡʦʛʦ ʜʽʡʩʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʦ  

).cos(2)cos()cos(2)cos( tUtUttu mm wwwwww ==Y=Y= SS  

ʊʦʜʽ, 

.
)44.4(

2
f

UUm
m ==Y=Y SS

w
                             (6.29) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʟʘʜʘʥʦ ʥʘʧʨʫʛʫ, ʪʦ ʟʘʜʘʥʦ ʽ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ, ʷʢʝ 

ʧʨʠ ʜʦʧʫʱʝʥʥʽ UR = 0 ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʙʦʯʦʛʦ ʟʘʟʦʨʫ d. ʉʪʨʫʤ, ʱʦ 

ʧʨʦʪʽʢʘʻ ʧʦ ʦʙʤʦʪʮʽ, ʧʦʚʠʥʝʥ ʤʘʪʠ ʪʘʢʝ ʟʥʘʯʝʥʥʷ, ʱʦʙ ʟʘʙʝʟʧʝʯʫʚʘʣʦʩʷ ʜʘʥʝ 

ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ. 

ʗʢʱʦ ʟʥʝʭʪʫʚʘʪʠ ʤʘʛʥʽʪʥʠʤ ʦʧʦʨʦʤ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ, ʪʦ ʤʦʞʥʘ 

ʟʘʧʠʩʘʪʠ: 
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.
2

SYSL
=

N

u
I
w

                                                (6.30) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʨʫʤ ʚ ʦʙʤʦʪʮʽ ʙʫʜʝ ʟʨʦʩʪʘʪʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʙʦʯʦʛʦ 

ʟʘʟʦʨʫ ŭ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʮʴʦʤʫ ʟʤʝʥʰʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ 
SYL . 

ɿʚʠʯʘʡʥʦ, ʟ ʮʴʦʛʦ ʥʝ ʩʣʽʜ ʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʟʦʨʫ ŭ 

ʨʦʙʦʯʠʡ ʧʦʪʽʢ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ. ʉʫʤʘʨʥʝ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ 
SY  

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ dY  ʽ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʨʦʟʩʽʶʚʘʥʥʷ 

dY . ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ŭ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʨʦʟʩʽʶʚʘʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʨʦʙʦʯʝ 

ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʂʨʽʤ ʪʦʛʦ, ʷʢʱʦ ʚʨʘʭʫʚʘʪʠ ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʘʢʪʠʚʥʦʤʫ ʦʧʦʨʽ R, ʪʦ 

ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 

.
)( 22

w

IRu -
=YS                                            (6.31) 

ʆʩʢʽʣʴʢʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʟʦʨʫ ŭ ʩʪʨʫʤ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʪʦ ʩʫʤʘʨʥʝ 

ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ 
SY  ʟʤʝʥʰʫʻʪʴʩʷ, ʦʜʥʘʢ ʮʝ ʟʤʝʥʰʝʥʥʷ, ʷʢ ʽ ʟʤʝʥʰʝʥʥʷ 

ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ (ʘ ʦʪʞʝ, ʽ ʨʦʙʦʯʦʛʦ ʧʦʪʦʢʫ) ʟʥʘʯʥʦ ʤʝʥʰʝ, ʥʽʞ ʚ 

ʪʘʢʽʡ ʞʝ ʤʘʛʥʽʪʥʽʡ ʩʠʩʪʝʤʽ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ. ɯʟ ʟʘʟʥʘʯʝʥʦʾ ʧʨʠʯʠʥʠ ʪʷʛʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ʥʘʧʨʠʢʣʘʜ, ʟʘʣʝʞʥʽʩʪʴ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʠʣʠ ʚʽʜ ʨʦʙʦʯʦʛʦ ʟʘʟʦʨʫ) ʙʽʣʴʰ ʧʦʣʦʛʽ, ʥʽʞ ʫ ʤʘʛʥʽʪʥʠʭ 

ʩʠʩʪʝʤ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ. 

 

6.5 ʈʦʟʨʘʭʫʥʦʢ ʤʘʛʥʽʪʥʠʭ ʢʽʣ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 

 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʢʨʽʤ ʘʢʪʠʚʥʠʭ 

ʤʘʛʥʽʪʥʠʭ ʦʧʦʨʽʚ ʧʦʚʽʪʨʷʥʠʭ ʧʨʦʤʽʞʢʽʚ ʽ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚʪʨʘʪʠ ʚ ʤʘʛʥʽʪʦʧʨʦʚʦʜʽ ʯʝʨʝʟ ʛʽʩʪʝʨʝʟʠʩ ʽ ʚʠʭʨʦʚʠʭ ʩʪʨʫʤʽʚ, ʘ 

ʪʘʢʦʞ ʜʽʾ ʚʪʦʨʠʥʥʠʭ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʭ ʢʦʥʪʫʨʽʚ (ʜʦʜʘʪʢʦʚʽ ʟʘʤʢʥʫʪʽ ʦʙʤʦʪʢʠ, 

ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʽ ʚʠʪʢʠ, ʽʥʰʽ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽ ʪʽʣʘ), ʧʨʦʥʠʟʫʻ ʧʦʪʦʢʦʤ 

ʧʝʨʚʠʥʥʫ ʦʙʤʦʪʢʫ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ. ɺʪʨʘʪʠ ʦʙʫʤʦʚʣʶʶʪʴ ʨʽʟʥʽ ʬʘʟʠ 

ʤʘʛʥʽʪʥʠʭ ʧʦʪʦʢʽʚ ʽ ʄʈʉ. ɼʣʷ ʚʨʘʭʫʚʘʥʥʷ ʮʽʻʾ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ 

ʝʣʝʢʪʨʠʯʥʠʤʠ ʣʘʥʮʶʛʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʧʣʝʢʩʥʽ ʟʥʘʯʝʥʥʷ ʤʘʛʥʽʪʥʠʭ 

ʦʧʦʨʽʚ. ɿʥʘʯʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ, ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ, ʄʈʉ ʪʘ ʤʘʛʥʽʪʥʦʾ 

ʥʘʧʨʫʛʠ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʛʣʷʜʽ, ʥʘʧʨʠʢʣʘʜ: 

.
.

M

m
m

Z

U
ʌ

¶
¶

=                                               (6.32) 

ʂʦʤʧʣʝʢʩʥʠʡ ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ: 
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,MMM jXRZ +=                                       (6.33) 

ʜʝ Rʤ  ̔ʍʤ - ʚʽʜʧʦʚʽʜʥʦ ʘʢʪʠʚʥʘ ʽ ʨʝʘʢʪʠʚʥʘ ʩʢʣʘʜʦʚʽ. 

ʗʢʱʦ )sin( tʌʌ m w= , ʪʦ )sin( gw+= tUu m , ʜʝ ʢʫʪ ʥʘʟʠʚʘʻʪʴʩʷ ʢʫʪʦʤ ʚʪʨʘʪ. 

öö
÷

õ
ææ
ç

å
=

M

M

R

X
arctgg                                         (6.34) 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ (6.32) ʢʦʤʧʣʝʢʩʥʝ ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ ʜʽʣʷʥʢʠ 

ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ 

.
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==                                 (6.35) 

ʇʦʟʥʘʯʠʤʦ ¶

¶

¶

¶
¶

==

B

H

B

H

m

m
mZr  

ɺʝʣʠʯʠʥʘ ὴ  ʻ ʢʦʤʧʣʝʢʩʥʠʤ ʧʠʪʦʤʠʤ ʤʘʛʥʽʪʥʠʤ ʦʧʦʨʦʤ ʤʘʪʝʨʽʘʣʫ 

ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ. ɿʚʦʨʦʪʥʦʶ ʡʦʤʫ ʚʝʣʠʯʠʥʦʶ ʻ ¶

¶

¶

¶

==

H

B

mZ

ʘ

r

m
1

 - ʢʦʤʧʣʝʢʩʥʘ 

ʘʙʩʦʣʶʪʥʘ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ. 

ʈʦʟʢʣʘʜʝʤʦ ὴ  ʥʘ ʘʢʪʠʚʥʫ ὴ  ʽ ʨʝʘʢʪʠʚʥʫ ὴ  ʩʢʣʘʜʦʚʽ: 

.mXmRmZ jrrr +=
¶

                                           (6.36) 

ʊʦʜʽ: 

.
)(

.
S

lj

S

l
Z mXmRmZ

ʄʄ

rrr +
==

¶

                                  (6.37) 

ɸʢʪʠʚʥʘ ʩʢʣʘʜʦʚʘ ʢʦʤʧʣʝʢʩʥʦʾ ʤʘʛʥʽʪʥʦʾ ʥʘʧʨʫʛʠ Uʤ.ʤR = ʌʤ.ʤRʤ.ʤ, ʘ 

ʨʝʘʢʪʠʚʥʘ Uʤ.ʤʍ = ʌʍʤ.ʤ.. 

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ὴ  ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʚʪʨʘʪʠ ʥʘ ʚʠʭʨʦʚʽ ʩʪʨʫʤʠ ʽ 

ʧʝʨʝʤʘʛʥʽʯʫʚʘʥʥʷ. ɿʥʘʯʝʥʥʷ ʮʠʭ ʚʪʨʘʪ ʥʘʚʦʜʷʪʴʩʷ ʚ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʘʭ, ʪʝʭʥʽʯʥʠʭ ʫʤʦʚʘʭ ʥʘ ʤʘʪʝʨʽʘʣ ʘʙʦ ʟʥʘʭʦʜʷʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʚʠʤ 

ʰʣʷʭʦʤ. 

ɿʥʘʯʝʥʥʷ ὴ  ʚʠʟʥʘʯʘʶʪʴ ʧʦ ʢʨʠʚʽʡ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ, ʷʢʘ ʟʥʷʪʘ ʥʘ 

ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ ʚʽʜʧʦʚʽʜʥʦʾ ʯʘʩʪʦʪʠ, ʧʦʪʽʤ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʥʘʯʝʥʥʷ 

.22

mXmZmR rrr -=
¶

 

ɼʣʷ ʨʷʜʫ ʤʘʪʝʨʽʘʣʽʚ ὴ  ʽ ὴ  ʤʦʞʥʘ ʟʥʘʡʪʠ ʧʦ ʢʨʠʚʠʭ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ [1]. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʯʘʩʪʦ ʚ ʪʝʭʥʽʯʥʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʟʘ ʢʦʤʧʣʝʢʩʥʠʡ ʧʠʪʦʤʠʡ ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ ʧʨʠʡʤʘʶʪʴ ”  
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,ʪʦʙʪʦ ʚʽʜʥʦʰʝʥʥʷ ʚʽʜ ʜʽʶʯʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʜʦ 

ʘʤʧʣʽʪʫʜʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, . 

ʄʘʛʥʽʪʦʧʨʦʚʦʜʠ ʤʘʛʥʽʪʥʠʭ ʩʠʩʪʝʤ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʚʠʢʦʥʫʶʪʴ ʚ 

ʦʩʥʦʚʥʦʤʫ ʟ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʩʪʘʣʝʡ, ʷʢʽ ʤʘʶʪʴ ʤʘʣʽ ʚʪʨʘʪʠ ʥʘ 

ʧʝʨʝʤʘʛʥʽʯʫʚʘʥʥʷ (ʤʘʣʘ ʢʦʝʨʮʠʪʠʚʥʘ ʩʠʣʘ) ʽ ʥʘ ʚʠʭʨʦʚʽ ʩʪʨʫʤʠ (ʧʽʜʚʠʱʝʥʠʡ 

ʧʠʪʦʤʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ). ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʥʘ ʚʠʭʨʦʚʽ ʩʪʨʫʤʠ 

ʤʘʛʥʽʪʦʧʨʦʚʦʜʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʰʠʭʪʦʚʘʥʠʤʠ ʫ ʚʠʛʣʷʜʽ ʥʘʙʦʨʫ ʝʣʝʢʪʨʠʯʥʦ 

ʽʟʦʣʴʦʚʘʥʠʭ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʧʣʘʩʪʠʥ ʪʦʚʱʠʥʦʶ ʚʽʜ 0,1 ʜʦ 1,0 ʤʤ. ɼʣʷ 

ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʚ ʤʘʛʥʽʪʥʽʡ ʩʠʩʪʝʤʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʽ 

ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ, ʥʘʧʨʠʢʣʘʜ ʤʘʛʥʽʪʦʤ'ʷʢʽ ʬʝʨʠʪʠ, ʘʤʦʨʬʥʽ ʩʧʣʘʚʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʥʘʡʧʨʦʩʪʽʰʫ ʤʘʛʥʽʪʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ 

ʪʦʨʦʾʜʘʣʴʥʠʡ ʤʘʛʥʽʪʦʧʨʦʚʽʜ ʟ ʨʽʚʥʦʤʽʨʥʦ ʥʘʤʦʪʘʥʦʶ ʥʘ ʥʴʦʛʦ ʦʙʤʦʪʢʦʶ 

(ʨʠʩ.6.4, ʘ).  

ʇʦʚʥʘ ʚʝʢʪʦʨʥʘ ʜʽʘʛʨʘʤʘ ʽ ʩʭʝʤʘ ʟʘʤʽʱʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ ʜʘʥʽ ʥʘ 

ʨʠʩ.6.4, ʙ, ʚ. ʆʙʤʦʪʢʘ ʤʘʻ ʘʢʪʠʚʥʠʡ ʦʧʽʨ R ʽ ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʜʞʝʨʝʣʘ ʥʘʧʨʫʛʠ ʽ 

ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. ɺʝʢʪʦʨ ʥʘʧʨʫʛʠ U  ʤʦʞʝ ʙʫʪʠ ʨʦʟʢʣʘʜʝʥʠʡ ʥʘ ʜʚʽ ʩʢʣʘʜʦʚʽ: 

ʘʢʪʠʚʥʫ UR, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟʘ ʬʘʟʦʶ ʽʟ ʩʪʨʫʤʦʤ I, ʽ ʨʝʘʢʪʠʚʥʫ ɯʍ, 

ʚʠʧʝʨʝʜʞʘʶʯʫ ʩʪʨʫʤ ʥʘ 90Á. ʇʨʠ ʮʴʦʤʫ UR = IR, Ux = jIX . ɿʥʘʯʝʥʥʷ ʦʧʦʨʫ 

ʚʪʨʘʪ Rɺ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʫʞʥʽʩʪʶ ʚʪʨʘʪ ʈɺ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ: 
2ɯ

ʈ
R ɺ
ɺ= . 

ɽʢʚʽʚʘʣʝʥʪʥʠʡ ʨʝʘʢʪʠʚʥʠʡ ʦʧʽʨ ʦʙʤʦʪʢʠ wʝʢʝʢ Lʍ = , ʜʝ ʝʢL  - ʾʾ ʝʢʚʽʚʘʣʝʥʪʥʘ 

ʽʥʜʫʢʪʠʚʥʽʩʪʴ. ɿʥʘʯʝʥʥʷ ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʢʦʪʫʰʢʠ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʪʨʘʪ ʚ 

ʤʘʛʥʽʪʦʧʨʦʚʦʜʽ ʽ ʝʢʨʘʥʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

,
2

0

MR
L

w
=                                                 (6.38) 

ʜʝ w - ʯʠʩʣʦ ʚʠʪʢʽʚ. 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ .
.

2

0

MMR
L

w
=  ɺ̔ ʜʥʦ ʜʦ ʩʭʝʤʠ ʟʘʤʽʱʝʥʥʷ .

.

.

öö
÷

õ
ææ
ç

å
=

MM

MM

R

X
arctgg  

ʊʦʜʽ: 

.cos20 gLLʝʢ=                                                 (6.39) 

ʆʧʽʨ ʚʪʨʘʪ: 

.cossin0 ggwLRɺ=                                                (6.40) 

 

ɽʢʚʽʚʘʣʝʥʪʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʦʧʽʨ ʦʙʤʦʪʢʠ: 

.ʝʢʝʢ jʍRZ +=                                                 (6.41) 

ɽʢʚʽʚʘʣʝʥʪʥʠʡ ʘʢʪʠʚʥʠʡ ʦʧʽʨ ʦʙʤʦʪʢʠ: 

.Bʝʢ RRR +=                                                   (6.42) 
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ʈʠʩʫʥʦʢ 6.4 - ʄʘʛʥʽʪʥʘ ʩʠʩʪʝʤʘ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʫ ʚʠʛʣʷʜʽ 

ʪʦʨʦʾʜʘʣʴʥʦʛʦ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ ʟ ʨʽʚʥʦʤʽʨʥʦ ʥʘʤʦʪʘʥʦʶ ʦʙʤʦʪʢʦʶ (ʘ), ʾʾ 

ʧʦʚʥʘ ʚʝʢʪʦʨʥʘ ʜʽʘʛʨʘʤʘ (ʙ), ʽ ʩʭʝʤʘ ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ (ʚ). 

 

ʂʦʤʧʣʝʢʩʥʘ ʥʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ: 

.
¶¶¶

+= XRʝʝUUU                                             (6.43) 

ɼʽʶʯʝ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ: 

,2

XRʝʝ UUU +=                                            (6.44) 

ʜʝ ʝʢRʝʝ IRU = . 

ʉʫʤʘʨʥʽ ʘʢʪʠʚʥʽ ʚʪʨʘʪʠ ʚ ʤʘʛʥʽʪʥʽʡ ʩʠʩʪʝʤʽ: 

.cos 2

ʝʢRʝʝ RIIUUIP === j                                  (6.45) 

ʂʫʪ ʟʩʫʚʫ ʬʘʟ ʤʽʞ ʩʪʨʫʤʦʤ ʽ ʥʘʧʨʫʛʦʶ: 

.öö
÷

õ
ææ
ç

å
=

ʝʢ

ʝʢ

R

X
arctgj                                              (6.46) 

 

6.6 ɽʣʝʢʪʨʦʤʘʛʥʽʪʠ, ʙʫʜʦʚʘ ʽ ʧʨʠʥʮʠʧ ʜʽʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ 

 

ɽʣʝʢʪʨʦʤʘʛʥʽʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ ʽ ʦʙʤʦʪʢʠ 2 (ʨʠʩ.6.5). 

ʈʫʭʦʤʘ ʯʘʩʪʠʥʘ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ ʥʘʟʠʚʘʻʪʴʩʷ ʷʢʦʨʝʤ 1. ɼʽʣʷʥʢʠ 

ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ 3 ʽ 4 ʥʘʟʠʚʘʶʪʴʩʷ ʩʪʨʠʞʥʷʤʠ ʘʙʦ ʦʩʝʨʜʷʤʠ. 

ʅʘ ʨʠʩ.6.6 ʥʘʚʝʜʝʥʽ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʨʽʟʥʦʚʠʜʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʩʠʩʪʝʤ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ. ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʪʨʫʤʫ 

ʧʦ ʦʙʤʦʪʮʽ (ʢʦʪʫʰʮʽ) 2 ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ ʚʠʥʠʢʘʻ ʥʘʤʘʛʥʽʯʫʚʘʣʴʥʝ ʟʫʩʠʣʣʷ, ʧʽʜ 

ʜʽʻʶ ʷʢʦʛʦ ʟʙʫʜʞʫʻʪʴʩʷ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʌ. 
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ʈʠʩʫʥʦʢ 6.5ï ʉʭʝʤʘʪʠʯʥʘ ʙʫʜʦʚʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 6.6 ï ʈʽʟʥʦʚʠʜʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʩʠʩʪʝʤ: ʘ) ʢʣʘʧʘʥʥʘ; ʙ) 

ʙʨʦʥʴʦʚʘ; ʚ) ʐ-ʧʦʜʽʙʥʘ; ʛ)ʩʦʣʝʥʦʾʜʥʘ; ʜ) ʟ ʧʦʚʦʨʦʪʥʠʤ ʷʢʦʨʝʤ; ʝ) ʜʣʷ 

ʛʝʨʢʦʥʽʚ; ʝ) ʧʣʦʩʢʘ ʜʣʷ ʙʘʛʘʪʦ ʢʦʥʪʘʢʪʥʠʭ ʨʝʣʝ; ʞ) ʽʟ Z-ʧʦʜʽʙʥʠʤ ʷʢʦʨʝʤ ʜʣʷ 

ʨʝʣʝ ʟʘʭʠʩʪʫ ʟ ʚʠʩʦʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʚʝʨʥʝʥʥʷ 

 

ʘ)  ʙ)  

ʚ)  

 

ʛ)  

ʜ)  

 

ʝ)  

 

 

ʻ)  ʞ)  
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ʎʝʡ ʧʦʪʽʢ ʟʘʤʠʢʘʻʪʴʩʷ ʯʝʨʝʟ ʧʦʚʽʪʨʷʥʠʡ ʟʘʟʦʨ ʤʽʞ ʽʥʰʠʤʠ ʯʘʩʪʠʥʘʤʠ 

ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʽ ʤʘʛʥʽʪʥʽ ʧʦʪʝʥʮʽʘʣʠ. ʇʦʚʽʪʨʷʥʠʡ ʟʘʟʦʨ, ʷʢʠʡ 

ʟʤʥ̔ʶʻʪʴʩʷ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʷʢʦʨʷ, ʥʘʟʠʚʘʻʪʴʩʷ ʨʦʙʦʯʠʤ. ʋ ʨʦʙʦʯʠʭ ʟʘʟʦʨʘʭ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʟʫʩʠʣʣʷ, ʱʦ ʟʜʽʡʩʥʶʻ ʧʝʨʝʤʽʱʝʥʥʷ (ʪʷʞʽʥʥʷ) 

ʷʢʦʨʷ. ɺʽʜ ʷʢʦʨʷ ʟʫʩʠʣʣʷ ʧʝʨʝʜʘʻʪʴʩʷ ʤʝʭʘʥʽʟʤʫ, ʷʢʠʡ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʨʫʭ. 

ʗʢʽʨ ʤʦʞʝ ʙʫʪʠ ʨʦʟʪʘʰʦʚʘʥʠʡ ʟʦʚʥʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʙʤʦʪʢʠ (ʨʠʩ.6.5, ʘ, ʚ, 

ʜ, ʟ) - ʟʦʚʥʽʰʥʽʡ ʧʨʠʪʷʛʫʚʘʣʴʥʠʡ ʷʢʽʨ ʘʙʦ ʚʩʝʨʝʜʠʥʽ ʦʙʤʦʪʢʠ (ʨʠʩ.6.5, ʙ, ʛ, ʝ) - 

ʚʪʷʛʫʚʘʣʴʥʠʡ ʷʢʽʨ. ʄʘʛʥʽʪʥʠʡ ʧʦʪʽʢ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʨʦʙʦʯʠʡ ʟʘʟʦʨ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʨʦʙʦʯʠʤ. ɺʩʽ ʽʥʰʽ ʧʦʪʦʢʠ ʥʘʟʠʚʘʶʪʴʩʷ ʧʦʪʦʢʘʤʠ ʨʦʟʩʽʶʚʘʥʥʷ. 

 

6.7 ʄʘʛʥʽʪʥʽ ʩʠʩʪʝʤʠ ʟ ʧʦʩʪʽʡʥʠʤʠ ʤʘʛʥʽʪʘʤʠ 

 

ʋ ʤʘʛʥʽʪʥʠʭ ʢʦʣʘʭ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʥʘʭʦʜʷʪʴ ʧʦʩʪʽʡʥʽ ʤʘʛʥʽʪʠ. ɰʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʩʧʝʮʽʘʣʴʥʠʭ ʩʧʣʘʚʽʚ ʘʙʦ 

ʰʣʷʭʦʤ ʩʧʽʢʘʥʥʷ ʯʘʩʪʠʥʦʢ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ, ʙʫʜʫʯʠ ʥʘʤʘʛʥʽʯʝʥʠʤʠ, 

ʟʜʘʪʥʽ ʟʘ ʨʘʭʫʥʦʢ ʥʘʢʦʧʠʯʝʥʦʾ ʤʘʛʥʽʪʥʦʾ ʝʥʝʨʛʽʾ ʩʣʫʞʠʪʠ ʜʞʝʨʝʣʦʤ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʄʘʪʝʨʽʘʣʠ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʟʘʟʥʘʯʝʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʤʘʛʥʽʪʦʪʚʝʨʜʽ. 

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʤʘʪʝʨʽʘʣʫ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ ʻ 

ʢʨʠʚʘ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʯʘʩʪʠʥʫ ʛʨʘʥʠʯʥʦʾ ʧʝʪʣʽ 

ʛʽʩʪʝʨʝʟʠʩʫ ὄ Ὢ Ὄ  ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʪʘʰʦʚʘʥʫ ʫ ʜʨʫʛʦʤʫ ʢʚʘʜʨʘʥʪʽ 

ʦʩʝʡ ɺ ʽ ʅ (ʨʠʩ.6.7).  

ɯʩʥʫʻ ʡ ʽʥʰʠʡ ʨʽʟʥʦʚʠʜ ʢʨʠʚʦʾ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ: ὄ Ὢ Ὄ, ʜʝ ὄ  - 

ʽʥʜʫʢʮʽʷ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ ʄ ʤʘʪʝʨʽʘʣʫ, ὄ ‘ὓ. 

ʗʢʱʦ ʚʽʜʦʤʘ ʦʜʥʘ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ɺ ʘʙʦ ὄ), ʪʦ ʽʥʰʫ ʤʦʞʥʘ 

ʧʦʙʫʜʫʚʘʪʠ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʨʘʟʫ: 

MBHMHB +=+= 00 )( mm .                           (6.47) 

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʨʠʚʠʭ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ ʻ ʟʘʣʠʰʢʦʚʘ 

ʤʘʛʥʽʪʥʘ ʽʥʜʫʢʮʽʷ ɺr ʽ ʢʦʝʨʮʠʪʠʚʥʘ ʩʠʣʘ Hc. 

ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚʽʥ ʙʫʚ ʚ 

ʤʘʛʥʽʪʥʽʡ ʩʠʩʪʝʤʽ ʟ ʧʦʚʽʪʨʷʥʠʤ ʟʘʟʦʨʦʤ. ʉʢʣʘʜʦʚʘ ʄʈʉ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ, 

ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʪʦʢʫ ʚ ʮʴʦʤʫ ʟʘʟʦʨʽ, ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʣʴʥʦʶ 

ʄʈʉ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʟʦʨʫ (ʤʘʛʥʽʪʥʘ ʩʠʩʪʝʤʘ ʟʘʤʢʥʫʪʘ, ʽʥʜʫʢʮʽʷ ʚ 

ʧʦʩʪʽʡʥʦʤʫ ʤʘʛʥʽʪʽ ʜʦʨʽʚʥʶʻ ɺr) ʚʩʷ ʄʈʉ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʪʦʢʫ ʧʦ ʧʦʩʪʽʡʥʦʤʫ ʤʘʛʥʽʪʫ (ʧʘʜʽʥʥʷʤ ʤʘʛʥʽʪʥʦʾ ʥʘʧʨʫʛʠ ʚ 

ʤʘʛʥʽʪʦʧʨʦʚʦʜʽ ʥʝʭʪʫʻʤʦ): 

,.ʄʇclHF=                                              (6.48) 

ʜʝ ʄʇl .  - ʜʦʚʞʠʥʘ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ. 
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ʈʠʩʫʥʦʢ 6.7 - ʂʨʠʚʘ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ 

 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʚʽʪʨʷʥʦʛʦ ʟʘʟʦʨʫ ʚ ʤʘʛʥʽʪʥʽʡ ʩʠʩʪʝʤʽ: 

,,, dFFF ʄʇ +=  

ʜʝ ,,ʄʇF , dF  - ʯʘʩʪʠʥʠ ʩʫʤʘʨʥʦʾ ʄʈʉ ʤʘʛʥʽʪʫ F, ʚʠʪʨʘʯʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʪʦʢʫ ʚ ʧʦʩʪʽʡʥʦʤʫ ʤʘʛʥʽʪʽ ʽ ʟʘʟʦʨʽ. 

ɺʚʝʜʝʥʥʷ ʟʘʟʦʨʫ ʯʠʥʠʪʴ ʥʘ ʧʦʩʪʽʡʥʠʡ ʤʘʛʥʽʪ ʨʦʟʤʘʛʥʽʯʫʶʯʫ ʜʽʶ, ʷʢʫ 

ʧʨʝʜʩʪʘʚʠʤʦ ʫ ʚʠʛʣʷʜʽ ʨʦʟʤʘʛʥʽʯʫʶʯʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ ʅ. ʇʨʠ ʮʴʦʤʫ 

ʽʥʜʫʢʮʽʷ ʚ ʧʦʩʪʽʡʥʦʤʫ ʤʘʛʥʽʪʽ ʟʤʝʥʰʫʻʪʴʩʷ ʟ ɺr ʜʦ ɺ (ʪʦʯʢʘ ʘ0 ʥʘ ʢʨʠʚʽʡ 

ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ ɺ = f(ʅ) - ʜʠʚ. ʨʠʩ.6.7). 

ʗʢʱʦ ʟʥʝʭʪʫʚʘʪʠ ʨʦʟʩʽʶʚʘʥʥʷʤ, ʪʦ ʧʦʪʽʢ dʌ  ʚ ʧʦʚʽʪʨʷʥʦʤʫ ʧʨʦʤʽʞʢʫ d 

ʜʦʨʽʚʥʶʻ ʧʦʪʦʢʫ ʚ ʧʦʩʪʽʡʥʦʤʫ ʤʘʛʥʽʪʽ ʌʧ.ʤ: 

,... ʄʇʄʇʄʇ ɺSʌHlFʌ ==L=L= dddd            (6.49) 

ʜʝ dL - ʤʘʛʥʽʪʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʟʘʟʦʨʫ,ʄʇS . - ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ. 

ɿ ʨʠʩ.6.7 ʟ ʫʨʘʭʫʚʘʥʥʷ ʬʦʨʤʫʣʠ (6.48) ʩʣʽʜʫʻ 
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==                                  (6.50) 

ʜʝ ʂʤ - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʤʘʩʰʪʘʙʽʚ 
H

B

m

m
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʶʯʠ ʢʨʠʚʫ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ, ʡʦʛʦ 

ʨʦʟʤʽʨʠ lʇ.ʄ, Sʇ.ʄ  ʽ ʟʥʘʶʯʠ dL , ʤʦʞʥʘ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʚʠʨʘʟʦʤ (6.50), 

ʦʙʯʠʩʣʠʪʠ ʧʦʪʽʢ ʚ ʟʘʟʦʨʽ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʥʘ ʜʽʘʛʨʘʤʽ (ʨʠʩ.6.7) 

ʧʨʷʤʫ ʟ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ʧʽʜ ʢʫʪʦʤ 
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arctg da                                    (6.51) 

ʎʷ ʧʨʷʤʘ ʥʘʟʠʚʘʻʪʴʩʷ ʣʽʥʽʻʶ ʧʨʦʚʽʜʥʦʩʪʽ. 
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ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ ʣʽʥʽʾ ʧʨʦʚʽʜʥʦʩʪʽ ʟ ʢʨʠʚʦʶ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ ὄ Ὢ Ὄ  

ʚʠʟʥʘʯʘʻ ʟʥʘʯʝʥʥʷ ɺ ʽ ʅ ʚ ʧʦʩʪʽʡʥʦʤʫ ʤʘʛʥʽʪʽ. 

ɿʘ ʟʥʘʡʜʝʥʦʶ ʽʥʜʫʢʮʽʻʶ ɺ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ (6.49) ʟʥʘʭʦʜʷʪʴ 

ʧʦʪʦʢʠ ʚ ʧʦʩʪʽʡʥʦʤʫ ʤʘʛʥʽʪʽ ʽ ʟʘʟʦʨʽ (ʥʝʭʪʫʶʯʠ ʨʦʟʩʽʶʚʘʥʥʷʤ). ʇʨʠ 

ʚʨʘʭʫʚʘʥʥʽ ʨʦʟʩʽʶʚʘʥʥʷ ʚ ʬʦʨʤʫʣʫ (6.51) ʥʝʦʙʭʽʜʥʦ ʧʽʜʩʪʘʚʣʷʪʠ ʥʝ 

ʧʨʦʚʽʜʥʽʩʪʴ dL , ʘ ʩʫʤʘʨʥʫ ʧʨʦʚʽʜʥʽʩʪʴ ʚʩʽʻʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʟ ʧʦʩʪʽʡʥʠʤ 

ʤʘʛʥʽʪʦʤ. ʊʦʜʽ ʦʪʨʠʤʫʚʘʥʝ ʟʥʘʯʝʥʥʷ ʽʥʜʫʢʮʽʾ ɺ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʽʥʜʫʢʮʽʾ ʚ 

ʥʝʡʪʨʘʣʴʥʦʤʫ ʧʝʨʝʪʠʥʽ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ (ʧʦʩʝʨʝʜʠʥʽ ʤʽʞ ʧʦʣʶʩʘʤʠ). ʋ 

ʮʴʦʤʫ ʞ ʧʝʨʝʨʽʟʽ ʌʇ.ʄ  = ɺSʇ.ʄ  ʘ ʧʦʪʽʢ ʚ ʧʦʚʽʪʨʷʥʦʤʫ ʟʘʟʦʨ ̔

,
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ʄʇ
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ʄʇ
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d                                     (6.52) 

ʜʝ 
ʌSs  - ʩʫʤʘʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʩʽʶʚʘʥʥʷ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʧʦ ʧʦʪʦʮʽ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʟ ʧʦʩʪʽʡʥʠʤ ʤʘʛʥʽʪʦʤ ʧʨʘʛʥʫʪʴ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʽʜʜʘʥʦʾ ʥʠʤ ʚʽʣʴʥʦʾ (ʟʦʚʥʽʰʥʴʦʾ) ʤʘʛʥʽʪʥʦʾ ʝʥʝʨʛʽʾ. 

ʄʘʛʥʽʪʥʘ ʝʥʝʨʛʽʷ, ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʧʦʚʽʪʨʷʥʦʤʫ ʧʨʦʤʽʞʢʫ, 

.
2

ddFʌWM =                                          (6.53) 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ, ʱʦ .... ʄʇʄʇ ɺSʌʌ ==d  (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʨʦʟʩʽʶʚʘʥʥʷ), 

ʜʦʧʫʩʢʘʶʯʠ ʢʦʣʽʥʝʘʨʥʽʩʪʴ ʽ ʩʪʘʣʽʩʪʴ ʚʝʣʠʯʠʥ ɺ ʽ ʅ ʧʦ ʚʩʴʦʤʫ ʦʙ'ʻʤʫ ʤʘʛʥʽʪʫ 

Vʇ.ʄ ʽ ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ..ʄʇHlF =d  ʦʪʨʠʤʫʻʤʦ 

.
22

...... ʄʇʄʇʄʇ
ʄ

BHVSBHl
W ==                          (6.54) 

ʄʘʪʝʨʽʘʣ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʛʥʽʪʥʦʶ ʝʥʝʨʛʽʻʶ, 

ʚʽʜʥʝʩʝʥʦʶ ʜʦ ʦʜʠʥʠʮʽ ʡʦʛʦ ʦʙʻʤʫ, ʪʦʙʪʦ ʟʥʘʯʝʥʥʷʤ ʧʠʪʦʤʦʾ ʝʥʝʨʛʽʾ 

.
2

BH
M =w                                            (6.55) 

ʂʦʨʠʩʪʫʶʯʠʩʴ ʢʨʠʚʦʶ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ ὄ Ὢ Ὄ , ʤʦʞʥʘ 

ʧʦʙʫʜʫʚʘʪʠ ʢʨʠʚʫ ʧʠʪʦʤʦʾ ʝʥʝʨʛʽʾ (ʨʠʩ.6.8). ʎʷ ʢʨʠʚʘ ʤʘʻ ʤʘʢʩʠʤʫʤ ‫

Ὢ Ὄ. ʇʨʠ Ὄ Њ, ʢʨʠʚʘ ὄ Ὢ Ὄ  ʚ ʤʝʞʘʭ ʜʨʫʛʦʛʦ ʢʚʘʜʨʘʥʪʘ ʻ ʧʨʷʤʦʶ, 

ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʠ ɺr ʽ Hc. ʆʪʞʝ, ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ‫  ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ: 
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ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʨʦʙʦʯʠʡ ʟʘʟʦʨ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʩʠʩʪʝʤʠ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ 

ʧʦʩʪʽʡʥʠʡ ʤʘʛʥʽʪ, ʧʦʧʝʨʝʜʥʴʦ ʥʘʤʘʛʥʽʯʝʥʠʡ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʫʩʪʘʥʦʚʮʽ, ʧʽʩʣʷ 

ʚʠʜʘʣʝʥʥʷ ʟ ʥʝʾ ʤʘʚ ʨʦʙʦʯʫ ʪʦʯʢʫ ‌ ʥʘ ʢʨʠʚʽʡ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ ὄ Ὢ Ὄ  

(ʨʠʩ.6.9), ʷʢʽʡ ʚʽʜʧʦʚʽʜʘʚ ʢʫʪ ‌, ʽʥʜʫʢʮʽʷ ὄ ʽ ʥʘʧʨʫʞʝʥʽʩʪʴ Ὄ. ʧʨʠ ʟ'ʻʜʥʘʥʥʽ 

ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ ʟ ʤʘʛʥʽʪʦʧʨʦʚʦʜʦʤ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʤʘʛʥʽʪʥʘ 

ʧʨʦʚʽʜʥʽʩʪʴ ʩʠʩʪʝʤʠ ʟʙʽʣʴʰʠʪʴʩʷ, ʯʦʤʫ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʥʦʚʠʡ ʢʫʪ ‌ ʽ 

ʚʝʣʠʢʘ ʽʥʜʫʢʮʽʷ ʚ ʧʦʩʪʽʡʥʦʤʫ ʤʘʛʥʽʪʽ. ʆʜʥʘʢ ʟʙʽʣʴʰʝʥʥʷ ʽʥʜʫʢʮʽʾ ʚ 

ʧʦʩʪʽʡʥʦʤʫ ʤʘʛʥʽʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʧʦ ʢʨʠʚʽʡ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ, ʘ ʧʦ ʜʝʷʢʽʡ 

ʽʥʰʽʡ ʢʨʠʚʽʡ ‌ὦὧ, ʪʘʢ ʟʚʘʥʽʡ ʢʨʠʚʽʡ ʧʦʚʝʨʥʝʥʥʷ. ʗʢʱʦ ʤʘʛʥʽʪʦʧʨʦʚʽʜ 

ʚʠʜʘʣʠʪʠ, ʪʦ ʽʥʜʫʢʮʽʷ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʧʨʠʙʣʠʟʥʦ ʧʦ ʢʨʠʚʽʡὧὨ‌. ʂʨʠʚʽ 

‌ὦὧ ʽ ὧὨ‌ ʻ ʢʨʠʚʠʤʠ ʧʨʠʚʘʪʥʠʭ ʮʠʢʣʽʚ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʽ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ. 

ʐʠʨʠʥʘ ʧʝʪʣʽ ʟʘʟʚʠʯʘʡ ʥʝʚʝʣʠʢʘ, ʪʦʤʫ ʧʝʪʣʶ ʟʘʤʽʥʶʶʪʴ ʧʨʷʤʦʶ ‌ὧ, ʷʢʘ 

ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʷʤʦʶ ʧʦʚʝʨʥʝʥʥʷ. ɺʽʜʥʦʰʝʥʥʷ (6.57) ʥʘʟʠʚʘʻʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʚʝʨʥʝʥʥʷ. 

gtgK
H

B
p Mh =

D

D
=                                  (6.57) 

ɻʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʚʝʨʥʝʥʥʷ: 

.0mʄhʛʛʨʘʂp =                                    (6.58) 

ʇʦʩʪʽʡʥʽ ʤʘʛʥʽʪʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʧʦʣʷʨʠʟʦʚʘʥʠʭ ʤʘʛʥʽʪʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʥʝʧʦʣʷʨʠʟʦʚʘʥʠʭ ʪʠʤ, ʱʦ ʤʘʶʪʴ ʜʞʝʨʝʣʘ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʜʚʦʭ ʚʠʜʽʚ: ʧʦʣʷʨʠʟʫʶʯʽ ʽ ʢʝʨʫʶʯʽ. 

 
 

ʈʠʩʫʥʦʢ 6.7 - ʂʨʠʚʽ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ ʪʘ ʧʠʪʦʤʦʾ ʝʥʝʨʛʽʾ ʧʦʩʪʽʡʥʦʛʦ 

ʤʘʛʥʽʪʫ (ʚʽʜʧʦʚʽʜʥʦ ʟʣʽʚʘ ʽ ʩʧʨʘʚʘ ʚʽʜ ʦʩʽ ʦʨʜʠʥʘʪ) 
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ʈʠʩʫʥʦʢ 6.8 - ʃʽʥʽʾ ʧʦʚʝʨʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ 

 

ɼʞʝʨʝʣʦʤ ʧʦʣʷʨʠʟʫʶʯʦʛʦ ʧʦʣʷ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ ʧʦʩʪʽʡʥʽ ʤʘʛʥʽʪʠ. 

ʂʝʨʫʶʯʝ ʧʦʣʝ ʩʪʚʦʨʶʻʪʴʩʷ ʄʈʉ ʢʝʨʫʶʯʦʾ ʦʙʤʦʪʢʠ. ʆʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʦʶ 

ʨʠʩʦʶ ʧʦʣʷʨʠʟʦʚʘʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʻ ʟʘʣʝʞʥʽʩʪʴ ʾʾ ʜʽʾ ʥʝ ʪʽʣʴʢʠ ʚʽʜ 

ʟʥʘʯʝʥʥʷ, ʘ ʡ ʚʽʜ ʥʘʧʨʷʤʢʫ ʩʪʨʫʤʫ ʚ ʢʝʨʫʶʯʽʡ ʦʙʤʦʪʮʽ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʩʪʨʫʤʫ ʚ ʮʽʡ ʦʙʤʦʪʮʽ ʥʘ ʨʫʭʦʤʫ ʯʘʩʪʠʥʫ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ (ʷʢʽʨ) ʜʽʻ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʟʫʩʠʣʣʷ, ʩʪʚʦʨʶʚʘʥʝ ʧʦʣʷʨʠʟʫʶʯʠʤ ʧʦʣʝʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʫ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʬʽʢʩʦʚʘʥʠʡ 

ʧʦʣʦʞʝʥʥʷ ʷʢʦʨʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ ʜʞʝʨʝʣʘ ʩʪʨʫʤʫ ʽ 

ʚʠʢʣʶʯʘʻ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʥʝʨʦʙʦʯʠʡ ʧʝʨʽʦʜ. ʅʘʷʚʥʽʩʪʴ ʧʦʣʷʨʠʟʫʶʯʦʛʦ 

ʧʦʣʷ ʚʠʟʥʘʯʘʻ ʪʘʢʦʞ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʽ ʰʚʠʜʢʦʜʽʶ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʧʦʣʷʨʠʟʦʚʘʥʠʭ ʤʘʛʥʽʪʥʠʭ ʩʠʩʪʝʤ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟ ʪʠʤ, 

ʱʦ ʧʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ʮʠʭ ʘʧʘʨʘʪʽʚ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʥʝ ʩʪʚʦʨʶʻʪʴʩʷ ʟʥʦʚʫ 

ʧʦʚʥʽʩʪʶ, ʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʧʝʨʝʨʦʟʧʦʜʽʣ ʤʘʛʥʽʪʥʠʭ ʧʦʪʦʢʽʚ. 

ʇʦʣʷʨʠʟʦʚʘʥʽ ʤʘʛʥʽʪʥʽ ʩʠʩʪʝʤʠ ʻ ʦʩʥʦʚʦʶ ʚʠʩʦʢʦʯʫʪʣʠʚʠʭ 

ʰʚʠʜʢʦʜʽʶʯʠʭ ʨʝʣʝ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʠʛʥʘʣʫ 

ʚ ʧʨʦʧʦʨʮʽʡʥʝ ʢʫʪʦʚʝ ʘʙʦ ʣʽʥʽʡʥʝ ʧʝʨʝʤʽʱʝʥʥʷ, ʰʚʠʜʢʦʜʽʶʯʠʭ ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʚʠʤʠʢʘʯʽʚ, ʙʣʦʢʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʪ. ʜ. 

ɯʩʥʫʻ ʚʝʣʠʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʦʣʷʨʠʟʦʚʘʥʠʭ ʤʘʛʥʽʪʥʠʭ ʩʠʩʪʝʤ. ɺʦʥʠ 

ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʩʠʩʪʝʤʠ ʟ ʧʦʩʣʽʜʦʚʥʠʤʠ, ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ ʽ ʤʦʩʪʦʚʠʤʠ 

ʤʘʛʥʽʪʥʠʤʠ ʢʦʣʘʤʠ. ʂʦʞʥʘ ʟ ʮʠʭ ʛʨʫʧ ʤʘʻ ʙʘʛʘʪʦ ʨʽʟʥʦʚʠʜʽʚ. ɺ ʜʘʥʠʡ ʯʘʩ 

ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʤʘʛʥʽʪʥʽ ʩʠʩʪʝʤʠ ʟ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ ʽ 

ʤʦʩʪʦʚʠʤʠ ʤʘʛʥʽʪʥʠʤʠ ʢʦʣʘʤʠ. ʇʨʠʢʣʘʜʠ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ.6.9. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʥʮʠʧ ʜʽʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ, ʧʦʢʘʟʘʥʦʾ 

ʥʘ ʨʠʩ.6.9, ʘ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʛʥʽʪʦʧʨʦʚʦʜʫ 1, ʥʘ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʽ ʜʚʽ 
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ʦʙʤʦʪʢʠ ʫʧʨʘʚʣʽʥʥʷ (2 ʽ 4), ʚʢʣʶʯʝʥʽ ʧʦʩʣʽʜʦʚʥʦ ʽ ʟʫʩʪʨʽʯʥʦ. ɿ 

ʤʘʛʥʽʪʦʧʨʦʚʦʜʦʤ ʞʦʨʩʪʢʦ ʩʢʨʽʧʣʝʥʠʡ ʧʦʩʪʽʡʥʠʡ ʤʘʛʥʽʪ 3, ʱʦ ʩʪʚʦʨʶʻ 

ʧʦʣʷʨʠʟʫʶʯʠʡ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʌʧ.ʤ (ʧʦʟʥʘʯʝʥʠʡ ʩʫʮʽʣʴʥʦʶ ʣʽʥʽʻʶ). ʗʢʽʨ 5 

ʤʦʞʝ ʧʦʚʝʨʪʘʪʠʩʷ ʥʘ ʦʩʽ ʆ ʚ ʧʽʜʰʠʧʥʠʢʘʭ (ʥʘ ʨʠʩ.6.9, ʘ ʥʝ ʧʦʢʘʟʘʥʽ). ʇʦʪʽʢ 

ʌʇ.ʄ  ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʚʽʪʨʷʥʠʡ ʟʘʟʦʨ ‏ ʚ ʷʢʽʨ ʽ ʧʦʪʽʤ ʨʦʟʛʘʣʫʞʫʻʪʴʩʷ ʥʘ 

ʜʚʘ ʧʦʪʦʢʠ (1.. dʄʇʌ  ʽ 2.. dʄʇʌ ), ʱʦ ʧʨʦʭʦʜʷʪʴ ʚʽʜʧʦʚʽʜʥʦ ʯʝʨʝʟ ʧʦʚʽʪʨʷʥʽ ʟʘʟʦʨʠ 

 ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʩʪʨʫʤʫ ʚ ʦʙʤʦʪʢʘʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ .‏̔  ‏

ʷʢʦʨʷ ʜʽʶʯʽ ʥʘ ʥʴʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʟʫʩʠʣʣ ̫ʚ ʟʘʟʦʨʘʭ ‏̔  ‏, ʦʜʥʘʢʦʚʽ. ʗʢʽʨ 

ʧʨʠ ʮʴʦʤʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʩʪʽʡʢʦʤʫ ʧʦʣʦʞʝʥʥʽ; ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ ʧʦʚʦʨʦʪʽ 

ʷʢʦʨʷ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ, ʪʦʙʪʦ ʚ ʙʽʢ ʟʤʝʥʰʝʥʥʷ ʟʘʟʦʨʫ 

 ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʚ ‏ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʩʠʣʘ ʚ ʟʘʟʦʨʽ (‏ ʽ ʟʙʽʣʴʰʝʥʥʷ ʟʘʟʦʨʫ ‏

ʟʘʟʦʨʽ ‏ ʟʤʝʥʰʫʻʪʴʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʷʢʽʨ ʧʝʨʝʭʦʜʠʪʴ ʚ ʧʦʣʦʞʝʥʥʷ, ʟʦʙʨʘʞʝʥʝ 

ʥʘ ʨʠʩ.6.9, ʘ. 

 

 
 

ʈʠʩʫʥʦʢ 6.9 - ʇʨʠʢʣʘʜʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ (ʘ) ʽ ʤʦʩʪʦʚʦʾ (ʙ) 

ʧʦʣʷʨʠʟʦʚʦʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ: 1 - ʤʘʛʥʽʪʦʧʨʦʚʽʜ; 2, 4 - ʦʙʤʦʪʢʠ; 3 - 

ʧʦʩʪʽʡʥʠʡ ʤʘʛʥʽʪ; 5 ï ʷʢʽʨ 

 

ʇʽʩʣʷ ʚʚʽʢʥʝʥʥʷ ʦʙʤʦʪʦʢ ʟ ʧʦʣʷʨʥʽʩʪʶ, ʚʢʘʟʘʥʦʶ ʥʘ ʨʠʩ.6.9, ʘ, 

ʩʪʚʦʨʶʻʪʴʩʷ ʢʝʨʫʶʯʠʡ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʌʫ (ʧʦʟʥʘʯʝʥʠʡ ʰʪʨʠʭʦʚʦʶ ʣʽʥʽʻʶ), 

ʱʦ ʧʨʦʭʦʜʠʪʴ ʧʦʩʣʽʜʦʚʥʦ ʯʝʨʝʟ ʟʘʟʦʨʠ ‏  ̔  ‏ ʇʨʠ ʮʴʦʤʫ ʚ ʟʘʟʦʨʽ .‏

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʽʤʘʥʥʷ ʧʦʪʦʢʽʚ 1.. dʄʇʌ ʽ ʋʄʇʌ .. , ʘ ʚ ʟʘʟʦʨʽ ‏ - ʾʭ ʜʦʜʘʚʘʥʥʷ. 

ʇʨʠ ʧʝʚʥʽʡ ʄʈʉ ʦʙʤʦʪʦʢ ʝʣʝʢʪʨʠʯʥʝ ʟʫʩʠʣʣʷ ʚ ʟʘʟʦʨʽ ‏ ʩʪʘʻ ʙʽʣʴʰʝ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʟʫʩʠʣʣʷ ʚ ʟʘʟʦʨʽ ‏ ʽ (ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʰʠʭ ʩʠʣ) ʷʢʽʨ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʽ ʟʘʡʤʘʻ ʽʥʰʝ ʢʨʘʡʥʻ ʧʦʣʦʞʝʥʥʷ. ʋ 

ʮʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚʽʥ ʟʘʣʠʰʘʻʪʴʩʷ ʽ ʧʽʩʣʷ ʟʥʷʪʪʷ ʥʘʧʨʫʛʠ ʟ ʦʙʤʦʪʦʢ. ʗʢʱʦ ʧʦ 

ʦʙʤʦʪʢʘʭ ʧʫʩʪʠʪʠ ʩʪʨʫʤ ʽʥʰʦʾ ʧʦʣʷʨʥʦʩʪʽ, ʷʢʽʨ ʧʝʨʝʢʠʥʝʪʴʩʷ ʚ ʧʨʦʪʠʣʝʞʥʠʡ 

ʥʘʧʨʷʤ. 
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ʋ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʩʭʝʤʘʭ ʚʽʩʴ ʷʢʦʨʷ ʘʙʦ ʧʨʫʞʠʥʥʘ ʧʽʜʚʽʩʢʘ ʩʧʨʠʡʤʘʻ 

ʟʥʘʯʥʽ ʟʫʩʠʣʣʷ, ʧʨʠʯʠʥʦʶ ʷʢʠʭ ʻ ʚʧʣʠʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʩʠʣ. ʋ ʧʝʨʰʦʤʫ 

ʚʠʧʘʜʢʫ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʷʢʦʨʷ ʚ ʧʽʜʰʠʧʥʠʢʘʭ ʚʠʥʠʢʘʶʪʴ ʟʥʘʯʥʽ ʩʠʣʠ ʪʝʨʪʷ, 

ʱʦ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʯʫʪʣʠʚʦʩʪʽ ʘʧʘʨʘʪʫ. ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʪʽ ʞ 

ʟʫʩʠʣʣʷ ʚʠʢʣʠʢʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʚʠʛʠʥ ʧʨʫʞʠʥʠ, ʘʣʝ ʽ ʾʾ ʨʦʟʪʷʛʥʝʥʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʧʨʫʞʠʥʠ ʤʘʪʝʨʽʘʣʠ ʟ ʚʠʩʦʢʠʤ 

ʯʘʩʦʚʠʤ ʦʧʦʨʦʤ ʨʦʟʨʠʚʫ. ʄʦʩʪʦʚʽ ʩʭʝʤʠ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ.6.9, ʙ, ʮʴʦʛʦ 

ʥʝʜʦʣʽʢʫ ʥʝ ʤʘʶʪʴ. 

ʑʝ ʦʜʥʠʤ ʥʝʜʦʣʽʢʦʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʩʭʝʤ ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʛʦ 

ʧʦʜʽʣʫ ʧʦʣʷʨʠʟʫʶʯʦʛʦ ʽ ʢʝʨʫʶʯʦʛʦ ʧʦʪʦʢʽʚ ʚ ʷʢʦʨʽ. ʎʝ ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʙʽʣʴʰʫʚʘʪʠ ʧʣʦʱʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʷʢʦʨʷ, ʘ ʦʪʞʝ, ʡʦʛʦ ʤʘʩʫ, ʱʦ 

ʟʥʠʞʫʻ ʰʚʠʜʢʦʜʽʶ ʘʧʘʨʘʪʫ ʽ ʡʦʛʦ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʦʚʥʽʰʥʽʭ ʤʝʭʘʥʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ɺ ʜʝʷʢʠʭ ʤʦʩʪʦʚʠʭ ʩʭʝʤʘʭ (ʜʠʚʠʩʴ ʨʠʩ.6.9, ʙ) ʦʜʠʥ ʟ ʧʦʪʦʢʽʚ 

(ʢʝʨʫʶʯʠʡ ʘʙʦ ʧʦʣʷʨʠʟʫʶʯʠʡ) ʥʘʧʨʘʚʣʝʥʠʡ ʚʟʜʦʚʞ ʷʢʦʨʷ, ʘ ʜʨʫʛʠʡ ʧʦʧʝʨʝʢ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʩʭʝʤ, ʱʦ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʪʽʣʴʢʠ ʜʚʘ 

ʨʦʙʦʯʠʭ ʟʘʟʦʨʠ (‏ ʽ ‏ ʥʘ ʨʠʩ.1.8, ʘ), ʤʦʩʪʦʚʽ ʩʭʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ 

ʤʽʥʽʤʫʤ ʯʦʪʠʨʤʘ ʪʘʢʠʤʠ ʟʘʟʦʨʘʤʠ (‏ ...‏ ʥʘ ʨʠʩ.6.9, ʙ). ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʮʝ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʧʨʠʙʣʠʟʥʦ ʚʜʚʽʯʽ ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ ʢʝʨʫʶʯʦʛʦ ʧʦʪʦʢʫ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʭʝʤʘʤʠ ʟ ʜʚʦʤʘ ʟʘʟʦʨʘʤʠ, ʦʩʢʽʣʴʢʠ ʤʘʛʥʽʪʥʠʡ ʦʧʽʨ ʟʘʟʦʨʽʚ ʥʘ 

ʰʣʷʭʫ ʢʝʨʫʶʯʦʛʦ ʧʦʪʦʢʫ ʚ ʤʦʩʪʦʚʽʡ ʩʭʝʤʽ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʧʘʨʥʦ ʧʘʨʘʣʝʣʴʥʦ 

 .(‏ ʽ‏ ;‏ ʽ ‏)

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ ʽ ʟʘʚʜʘʥʥʷ 

 

1. ʑʦ ʪʘʢʝ ʤʘʛʥʽʪʥʝ ʢʦʣʦ? 

2. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʝʣʝʢʪʨʠʯʥʠʤʠ ʪʘ ʤʘʛʥʽʪʥʠʤʠ 

ʢʦʣʘʤʠ. 

3. ʑʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʨʦʟʚʷʟʢʠ ʧʨʷʤʦʾ ʽ ʟʚʦʨʦʪʥʦʾ ʟʘʜʘʯ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʤʘʛʥʽʪʥʠʭ ʢʽʣ? 

4. ʑʦ ʪʘʢʝ ʝʢʚʽʚʘʣʝʥʪʥʘ ʩʭʝʤʘ ʟʘʤʽʱʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ? 

5. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʘʛʥʽʪʥʠʭ ʢʽʣ ʟ ʧʦʩʪʽʡʥʦʶ ʄʈʉ ʽ 

ʟʤʽʥʥʦʶ. 

6. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʟʤʝʥʰʫʶʪʴ ʚʪʨʘʪʠ ʚ ʤʘʛʥʽʪʦʧʨʦʚʦʜʽ ʤʘʛʥʽʪʥʦʛʦ 

ʢʦʣʘ ʟ ʟʤʽʥʥʦʶ ʄʈʉ? 

7. ʗʢʠʡ ʚʧʣʠʚ ʥʘ ʨʦʙʦʪʫ ʤʘʛʥʽʪʥʦʛʦ ʢʦʣʘ ʥʘʜʘʻ ʚʚʝʜʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ 

ʟʘʟʦʨʫ? 

8. ʑʦ ʷʚʣʷʻ ʩʦʙʦʶ ʢʨʠʚʘ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ? 

9. ʗʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʛʥʽʪʥʘ ʝʥʝʨʛʽʷ? 
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10. ʗʢʽ ʩʭʝʤʠ ʧʦʣʷʨʠʟʦʚʘʥʠʭ ʤʘʛʥʽʪʥʠʭ ʩʠʩʪʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʘʭ? 

 

ʉʧʠʩʦʢ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ 

 

1. ʂʣʠʤʝʥʢʦ ɹ.ɺ. ɽʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ. ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʘʧʘʨʘʪʫʨʘ 

ʢʦʤʫʪʘʮʽʾ, ʢʝʨʫʚʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ. ɿʘʛʘʣʴʥʠʡ ʢʫʨʩ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. 

ʍʘʨʢʽʚ: ɺʠʜ-ʚʦ çʊʦʯʢʘè, 2012.- 340 ʩ. 

2. ʂʣʠʤʝʥʢʦ ɹ.ɺ. ɽʣʝʢʪʨʠʯʥʽ ʪʘ ʤʘʛʥʽʪʥʽ ʧʨʠʩʪʨʦʾ, ʝʣʝʢʪʨʠʯʥʽ 

ʫʩʪʘʥʦʚʢʠ. ʊʝʨʤʽʥʠ, ʪʣʫʤʘʯʝʥʥʷ, ʢʦʤʝʥʪʘʨʽ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ʍʘʨʢʽʚ.- 

ʊʦʯʢʘ, 2009. ï 272 ʩ. 

3. ʏʫʥʠʭʠʥ ɸ.ɸ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ. ʆʙʱʠʡ ʢʫʨʩ. ʄ.: 

ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ,1988.- 720 ʩ. 

4. ʊʘʝʚ ʀ.ʉ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʫʧʨʘʚʣʝʥʠʷ. ï ʄ.: ɺʳʩʰʘʷ 

ʰʢʦʣʘ, 1984.- 224 ʩ. 

5. ʈʦʜʰʪʝʡʥ ʃ.ɸ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ: ʋʯʝʙʥʠʢ ʜʣʷ 

ʪʝʭʥʠʢʫʤʦʚ.- 3-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʀ ʜʦʧ. ï ʃ.: ʕʥʝʨʛʦʠʟʜʘʪ. ʃʝʥʠʥʛʨ. ʦʪʜ-ʥʠʝ, 

1981. - 304 ʩ. 
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7. ɺʀʄʆɻʀ ɼʆ ɽʃɽʂʊʈʀʏʅʀʍ ɸʇɸʈɸʊɯɺ ʊɸ ʋʄʆɺʀ ɰʍ ʈʆɹʆʊʀ 

 

7.1 ʂʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ 

7.2 ɺʠʤʦʛʠ ʜʦ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ  

7.3 ʂʣʽʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʚʠʨʦʙʽʚ 

7.4 ʂʘʪʝʛʦʨʽʾ ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʽʚ 

7.5 ɺʠʢʦʥʘʥʥʷ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʟʘ ʩʪʫʧʝʥʝʤ ʟʘʭʠʩʪʫ ʚiʜ ʚʧʣʠʚʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

7.6 ʋʤʦʚʠ ʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ 

7.7 ʂʘʪʝʛʦʨʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʫʪʘʮʽʡʥʠʭ ʥʠʟʴʢʦʚʦʣʴʪʥʠʭ ʘʧʘʨʘʪʽʚ 

(ʟʘ ɻʆʉʊ 12434-93) 

 

ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ 

 

ʊʝʨʤʽʥ, 

ʚʠʟʥʘʯʝʥʥʷ 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʪʝʨʤʽʥʽʚ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

ʆʙʦʣʦʥʢʘ ʏʘʩʪʠʥʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ 

ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʜʝʷʢʠʭ ʟʦʚʥʽʰʥʽʭ 

ʚʧʣʠʚʽʚ ʽ ʟʘʭʠʩʪ ʚ ʫʩʽʭ ʥʘʧʨʷʤʢʘʭ 

ʚʽʜ ʧʨʷʤʠʭ ʢʦʥʪʘʢʪʽʚ 

[ʄʽʞʥʘʨʦʜʥʠʡ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ 

ʩʣʦʚʥʠʢ (VEI) 826-03-12]  

Enclosure 

ʇʨʷʤʠʡ ʢʦʥʪʘʢʪ ʂʦʥʪʘʢʪ ʣʶʜʝʡ ʘʙʦ ʪʚʘʨʠʥ ʟ 

ʩʪʨʫʤʦʚʝʜʫʯʠʤʠ ʯʘʩʪʠʥʘʤʠ 

[ʄʽʞʥʘʨʦʜʥʠʡ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ 

ʩʣʦʚʥʠʢ (VEI) 826-03-05]. 

direct contact 

ʉʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ʉʧʦʩʽʙ ʟʘʭʠʩʪʫ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʙʦʣʦʥʢʦʶ ʚʽʜ 

ʜʦʩʪʫʧʫ ʜʦ ʥʝʙʝʟʧʝʯʥʠʭ ʯʘʩʪʠʥ, 

ʧʦʧʘʜʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʚʝʨʜʠʭ 

ʧʨʝʜʤʝʪʽʚ ʽ (ʘʙʦ) ʚʦʜʠ ʽ 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ 

degree of protection 

ʂʦʜ IP ʉʠʩʪʝʤʘ ʢʦʜʠʬʽʢʘʮʽʾ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ 

ʩʪʫʧʝʥʽʚ ʟʘʭʠʩʪʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʦʙʦʣʦʥʢʦʶ, ʚʽʜ 

ʜʦʩʪʫʧʫ ʜʦ ʥʝʙʝʟʧʝʯʥʠʭ ʯʘʩʪʠʥ, 

ʧʦʧʘʜʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʚʝʨʜʠʭ 

ʧʨʝʜʤʝʪʽʚ, ʚʦʜʠ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʥʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʧʦʚ'ʷʟʘʥʦʾ ʟ ʪʘʢʠʤ ʟʘʭʠʩʪʦʤ 

 

ʅʝʙʝʟʧʝʯʥʘ ʯʘʩʪʠʥʘ ʏʘʩʪʠʥʘ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʙʣʠʞʘʪʠʩʷ 

ʘʙʦ ʪʦʨʢʘʪʠʩʷ ʜʦ ʷʢʦʾ ʥʝʙʝʟʧʝʯʥʦ, 

ʱʦ ʚʦʣʦʜʽʻ ʦʟʥʘʢʘʤʠ ʥʝʙʝʟʧʝʯʥʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʬʘʢʪʦʨʘ 

hazardous part 

ʉʪʨʫʤʦʚʽʜʥʘ ʥʝʙʝʟʧʝʯʥʘ 

ʯʘʩʪʠʥʘ 

ʉʪʨʫʤʦʚʽʜʥʘ ʯʘʩʪʠʥʘ, ʷʢʘ ʟʘ 

ʧʝʚʥʠʭ ʫʤʦʚ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ 

ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ 

conductive hazardous part 
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(ʜʠʚ. ʄɽʂ 536) 

ʅʝʙʝʟʧʝʯʥʘ ʤʝʭʘʥʽʯʥʘ 

ʯʘʩʪʠʥʘ 

ʈʫʭʦʤʘ ʯʘʩʪʠʥʘ, ʢʨʽʤ ʛʣʘʜʢʦʛʦ 

ʚʘʣʫ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʜʦ ʷʢʦʾ 

ʥʝʙʝʟʧʝʯʥʦ ʪʦʨʢʘʪʠʩʷ 

hazardous mechanical part 

ʅʝʙʝʟʧʝʯʥʠʡ ʚʠʨʦʙʥʠʯʠʡ 

ʬʘʢʪʦʨ 

ɺʠʨʦʙʥʠʯʠʡ ʬʘʢʪʦʨ, ʚʧʣʠʚ ʷʢʦʛʦ 

ʥʘ ʧʨʘʮʶʶʯʦʛʦ ʚ ʧʝʚʥʠʭ ʫʤʦʚʘʭ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʨʘʚʤʠ ʘʙʦ ʽʥʰʦʛʦ 

ʨʘʧʪʦʚʦʛʦ ʨʽʟʢʦʛʦ ʧʦʛʽʨʰʝʥʥʷ 

ʟʜʦʨʦʚ'ʷ (ɻʆʉʊ 12.0.002) 

hazardous production factor 

ɿʘʭʠʩʪ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʦʙʦʣʦʥʢʦʶ ʚʽʜ ʜʦʩʪʫʧʫ ʜʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʯʘʩʪʠʥ 

ɿʘʭʠʩʪ ʣʶʜʝʡ ʚʽʜ: 

- ʢʦʥʪʘʢʪʫ ʟ ʩʪʨʫʤʦʚʽʜʥʠʤʠ 

ʥʝʙʝʟʧʝʯʥʠʤʠ ʯʘʩʪʠʥʘʤʠ, ʱʦ 

ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʥʠʟʴʢʦʶ 

ʥʘʧʨʫʛʦʶ; 

- ʢʦʥʪʘʢʪʫ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ 

ʤʝʭʘʥʽʯʥʠʤʠ ʯʘʩʪʠʥʘʤʠ; 

- ʟʙʣʠʞʝʥʥʷ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ 

ʩʪʨʫʤʦʚʽʜʥʠʤʠ ʯʘʩʪʠʥʘʤʠ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʚʠʩʦʢʦʶ 

ʥʘʧʨʫʛʦʶ, ʥʘ ʚʽʜʩʪʘʥʴ ʤʝʥʰʝ 

ʜʦʩʪʘʪʥʴʦʛʦ ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʤʽʞʢʫ 

ʚʩʝʨʝʜʠʥʽ ʦʙʦʣʦʥʢʠ. 

ʇʨʠʤʽʪʢʘ - ʊʘʢʠʡ ʟʘʭʠʩʪ ʤʦʞʝ 

ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʠʡ: 

- ʩʘʤʦʶ ʦʙʦʣʦʥʢʦʶ; 

- ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʨ'ʻʨʽʚ, ʱʦ 

ʚʭʦʜʷʪʴ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʚ 

ʦʙʦʣʦʥʢʫ, ʘʙʦ ʟʘ ʨʘʭʫʥʦʢ 

ʚʽʜʩʪʘʥʝʡ ʚʩʝʨʝʜʠʥʽ ʦʙʦʣʦʥʢʠ  

 

ɺʽʜʩʪʘʥʴ, ʜʦʩʪʘʪʥʷ ʜʣʷ 

ʟʘʭʠʩʪʫ ʚʽʜ ʜʦʩʪʫʧʫ ʜʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʯʘʩʪʠʥ 

ɺʽʜʩʪʘʥʴ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʱʫʧʫ 

ʜʦʩʪʫʧʥʦʩʪʽ ʪʦʨʢʘʪʠʩʷ ʘʙʦ 

ʥʘʙʣʠʞʘʪʠʩʷ ʜʦ ʥʝʙʝʟʧʝʯʥʠʭ 

ʯʘʩʪʠʥ 

 

ʑʫʧ ʜʦʩʪʫʧʫ ɺʠʧʨʦʙʫʚʘʣʴʥʠʡ ʱʫʧ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʜʦʩʪʘʪʥʦʩʪʽ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʥʝʙʝʟʧʝʯʥʠʭ ʯʘʩʪʠʥ ʦʙʣʘʜʥʘʥʥʷ, 

ʱʦ ʽʤʽʪʫʻ ʚʽʜʧʦʚʽʜʥʠʤ ʩʧʦʩʦʙʦʤ 

ʯʘʩʪʠʥʫ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘ ʘʙʦ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʘʙʦ ʘʥʘʣʦʛ, ʷʢʠʡ 

ʪʨʠʤʘʻ ʣʶʜʠʥʘ 

access probe 

ʑʫʧ-ʧʨʝʜʤʝʪ ɺʠʧʨʦʙʫʚʘʣʴʥʠʡ ʱʫʧ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʥʠʢʥʝʥʥʷ ʚʩʝʨʝʜʠʥʫ ʦʙʦʣʦʥʢʠ, 

ʱʦ ʽʤʽʪʫʻ ʟʦʚʥʽʰʥʽʡ ʪʚʝʨʜʠʡ 

ʧʨʝʜʤʝʪ 

Probe 

ʆʪʚʽʨ ʑʽʣʠʥʘ ʘʙʦ ʦʪʚʽʨ ʚ ʦʙʦʣʦʥʮʽ, ʷʢʽ 

ʽʩʥʫʶʪʴ ʘʙʦ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʚʦʨʝʥʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʢʣʘʜʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʱʫʧʘ ʟ ʧʝʚʥʠʤ 

ʟʫʩʠʣʣʷʤ 

Hole 
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ɸʙʨʝʚʽʘʪʫʨʠ 

 

ɸʙʨʝʚʽʘʪʫʨʘ 
ʅʘʧʠʩʘʥʥʷ ʘʙʨʝʚʽʘʪʫʨʠ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

DC ʉʪʨʫʤ ʧʦʩʪʽʡʥʠʡ direct current 

ɸʉ ʉʪʨʫʤ ʟʤʽʥʥʠʡ alternatic current 

 

ʃʽʪʝʨʥʽ ʧʦʟʥʘʯʝʥʥʷ 

 

I  ʉʪʨʫʤ 

 

ʉʪʘʥʜʘʨʪʠ 

 

1. IEC 60050-121^1998/ IEV ï Chapter 121^ Electromagnetism/ - 109 

p. 

2. ɼʉʊʋ 2843-94. ɽʣʝʢʪʨʦʪʝʭʥʽʢʘ. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ. ʊʝʨʤʽʥʠ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ.-68 ʩ. 
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7.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ 

ɽʣʝʢʪʨʠʯʥʠʡ ʘʧʘʨʘʪ ð ʮʝ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʧʨʠʩʪʨʽʡ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʫʚʽʤʢʥʝʥʥʷ ʽ ʚʠʤʢʥʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ, ʢʦʥʪʨʦʣʶ, 

ʚʠʤʽʨʶʚʘʥʥʷ, ʟʘʭʠʩʪʫ, ʢʝʨʫʚʘʥʥʷ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʫʩʪʘʥʦʚʦʢ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʧʝʨʝʜʘʚʘʥʥʷ, ʧʝʨʝʪʚʦʨʝʥʥʷ, ʨʦʟʧʦʜʽʣʫ ʡ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ɽʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʧʨʠʩʪʨʽʡ ï ʮʝ ʧʨʦʤʠʩʣʦʚʠʡ ʚʠʨʽʙ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʬʫʥʢʮʽʾ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʚʜʘʥʥʷ: 

ʚʠʨʦʙʥʠʮʪʚʘ, ʨʦʟʧʦʜʽʣʫ, ʢʦʥʪʨʦʣʶ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ.  

ɽʣʝʢʪʨʠʯʥʘ ʫʩʪʘʥʦʚʢʘ ï ʩʫʢʫʧʥʽʩʪʴ ʤʘʰʠʥ, ʘʧʘʨʘʪʽʚ, ʣʽʥʽʡ ʽ 

ʜʦʧʦʤʽʞʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ (ʨʘʟʦʤ ʟʽ ʩʧʦʨʫʜʘʤʠ ʽ ʧʨʠʤʽʱʝʥʥʷʤʠ, ʚ ʷʢʠʡ ʚʦʥʠ 

ʚʩʪʘʥʦʚʣʝʥʽ), ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʧʝʨʝʜʘʯʽ, 

ʨʦʟʧʦʜʽʣʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʯʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʽʥʰʠʡ ʚʠʜ ʝʥʝʨʛʽʾ 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ: 

ï ʢʦʤʫʪʘʮʽʡʥʽ ʘʧʘʨʘʪʠ (ʟʜʽʡʩʥʶʶʪʴ ʢʦʤʫʪʘʮʽʶ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ ʧʨʠ 

ʨʦʟʧʦʜʽʣʝʥʥʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ); 

ï ʘʧʘʨʘʪʠ ʢʝʨʫʚʘʥʥʷ (ʟʜʽʡʩʥʶʶʪʴ ʢʝʨʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷʤ ï 

ʝʣʝʢʪʨʠʯʥʠʤʠ ʤʘʰʠʥʘʤʠ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ) ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ); 

ï ʘʧʘʨʘʪʠ ʟʘʭʠʩʪʫ (ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʣʶʜʝʡ, ʪʚʘʨʠʥ, ʤʘʡʥʘ ʪʘ ʜʦʚʢʽʣʣʷ 

ʚʽʜ ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ); 

ï ʦʙʤʝʞʫʚʘʣʴʥʽ ʘʧʘʨʘʪʠ (ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙʤʝʞʝʥʥʷ ʥʘʜʩʪʨʫʤʽʚ ʪʘ 

ʧʝʨʝʥʘʧʨʫʛ ʫ ʤʝʨʝʞʘʭ); 

ï ʘʧʘʨʘʪʠ ʢʦʥʪʨʦʣʶ (ʟʜʽʡʩʥʶʶʪʴ ʤʦʥʽʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʩʠʛʥʘʣʽʟʫʶʪʴ ʧʨʦ ʾʭ ʩʪʘʥ). 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʟʘ ʨʦʜʦʤ ʩʪʨʫʤʫ: 

ï ʘʧʘʨʘʪʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʚʠʥʷʪʢʦʚʦ ʫ ʢʦʣʘʭ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ;  

ï ʘʧʘʨʘʪʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʚʠʥʷʪʢʦʚʦ ʫ ʢʦʣʘʭ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ; 

ï ʘʧʘʨʘʪʠ, ʱʦ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʷʢ ʫ ʢʦʣʘʭ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʪʘʢ ʽ ʫ 

ʢʦʣʘʭ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʟʘ ʥʦʤʽʥʘʣʴʥʦʶ ʥʘʧʨʫʛʦʶ: 

(ʟʥʘʯʝʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ ʘʧʘʨʘʪʫ ʚʩʪʘʥʦʚʣʶʻ ʚʠʨʦʙʥʠʢ, ʧʨʠʯʦʤʫ 

ʥʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ ʘʧʘʨʘʪʘ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʟʥʘʯʝʥʥʶ ʥʦʤʽʥʘʣʴʥʦʾ 

ʥʘʧʨʫʛʠ ʤʝʨʝʞʽ, ʫ ʷʢʽʡ ʤʘʻ ʧʨʘʮʶʚʘʪʠ ʘʧʘʨʘʪ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʟʥʘʯʝʥʠʭ 

ʚʠʨʦʙʥʠʢʦʤ ʫʤʦʚ). ɿʘ ʮʽʻʶ ʦʟʥʘʢʦʶ ʘʧʘʨʘʪʠ ʧʦʜʽʣʷʶʪʴ ʪʘʢ: 

ï ʘʧʘʨʘʪʠ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ, ʪʦʙʪʦ ʘʧʘʨʘʪʠ ʟ ʥʦʤʽʥʘʣʥɹʦʶ ʥʘʧʨʫʛʦʶ ʜʦ 

~1000 ɺ (ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ) ʘʙʦ ʜʦ 1500 ɺ (ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ); 

ï ʘʧʘʨʘʪʠ ʩʝʨʝʜʥʴʦʾ ʥʘʧʨʫʛʠ ï ʚʽʜ ~1000 ɺ ʜʦ 35 ʢɺ (ʚʝʨʭʥʷ ʤʝʞʘ ʫ 

ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʻ ʚʠʱʦʶ ï ʜʦ ~52 ʢɺ) ʘʙʦ ʚʽʜ 1,5 ʢɺ ʜʦ 5 ʢɺ; 
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ï ʘʧʘʨʘʪʠ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ (ʚʠʱʝ ʚʝʨʭʥʴʦʾ ʛʨʘʥʠʮʽ ʩʝʨʝʜʥʽʭ ʥʘʧʨʫʛ, 

ʧʨʠʯʦʤʫ ʘʧʘʨʘʪʠ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ï ʮʝ ʧʝʨʝʚʘʞʥʦ ʘʧʘʨʘʪʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ). 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʟʘ ʪʠʧʦʤ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʝʣʝʤʝʥʪʫ: 

ï ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʝʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ; 

ï ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽ ʝʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ; 

ï ʛʽʙʨʠʜʥʽ ʝʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ. 

 

7.2 ɺʠʤʦʛʠ ʜʦ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ  

 

ɺʠʤʦʛʠ ʜʦ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ ʜʦʚʦʣʽ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʦʩʢʽʣʴʢʠ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʮʽʣʦʛʦ ʨʷʜʫ ʯʠʥʥʠʢʽʚ: ʧʨʠʟʥʘʯʝʥʥʷ, ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʽʥ. ʅʘ ʨʠʩ.7.1 ʥʘʚʝʜʝʥʽ ʚʠʤʦʛʠ, ʱʦ ʻ ʟʘʛʘʣʴʥʠʤʠ ʧʨʘʢʪʠʯʥʦ ʜʣʷ 

ʚʩʽʭ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʠʤʦʛʠ ʜʦ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ (ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ) ʦʙʣʘʜʥʘʥʥʷ ʻ ʇʋɽ, 

ʇʊɽɽʉ, ʨʷʜ ʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ (ɻʆʉʊ, ɼʉʊʋ). 
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ʈʠʩʫʥʦʢ 7.1 ï ɺʠʤʦʛʠ ʜʦ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ  

  

ɺʠʤʦʛʠ ʱʦʜʦ 

ʟʨʫʯʥʦʩʪʽ 

ʤʦʥʪʫʚʘʥʥʷ ʽ 

ʜʝʤʦʥʪʫʚʘʥʥʷ  

ɿʘʩʪʦʩʫʚʘʥʥʷ: 

- ʚʠʢʦʥʘʥʴ ʘʧʘʨʘʪʽʚ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ DIN-ʨʝʡʢʫ; 

- ʚʪʠʯʥʠʭ ʪʘ ʚʠʢʘʪʥʠʢ ʢʦʥʩʪʨʫʢʮʽʡ ʘʧʘʨʘʪʽʚ; 

- ʘʢʩʝʩʫʘʨʽʚ, ʱʦ ʧʦʣʝʛʰʫʶʪʴ ʤʦʥʪʫʚʘʥʥʷ 

ɺʠʤʦʛʠ ʱʦʜʦ 

ʨʝʤʦʥʪʦ-

ʧʨʠʜʘʪʥʦʩʪʽ  

ʄʦʞʣʠʚʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʾ ʟʘʤʽʥʠ: 

- ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʧʘʨʘʪʘ ʘʙʦ ʡʦʛʦ ʯʘʩʪʠʥʠ, ʟʦʢʨʝʤʘ ʧʽʜ 

ʥʘʧʨʫʛʦʶ). 

- ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ(ʚʫʟʣʽʚ) ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʧʘʨʘʪʘ ʘ 

ʨʝʟʝʨʚʥʽ  

 

 

 

ɺʠʤʦʛʠ ʦɦʜʦ 

ʥʘʜʽʡʥʦʩʪʽ 

ʅʘʜʽʡʥʽʩʪʴ (dependability) ï ʢʦʤʧʣʝʢʩʥʘ ʚʣʘʩʪʠʚʽʩʪʴ 

ʦʙôʻʢʪʫ ʟʙʝʨʽʛʘʪʠ ʚ ʯʘʩʽ ʫ ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʝʞʘʭ 

ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʦʯʽʢʫʚʘʥʽ ʬʫʥʢʮʽʾ ʚ ʟʘʜʘʥʠʭ 

ʨʝʞʠʤʘʭ ʽ ʫʤʦʚʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

ʅʘʜʽʡʥʽʩʪʴ ʤʦʞʝ ʧʦʻʜʥʫʚʘʪʠ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ: 

ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ, 

ʟʙʝʨʝʞʝʥʽʩʪʴ. 

 

ɺʠʤʦʛʠ ʱʦʜʦ 

ʟʨʫʯʥʦʩʪʽ ʦʧʝʨʫʚʘʥʥʷ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʨʫʯʥʠʭ ʽ ʜʦʩʢʦʥʘʣʠʭ ʘʢʪʫʘʪʦʨʽʚ 

(ʨʫʢʦʷʪʦʢ) ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʽʚ ʟ ʥʝʝʣʝʢʪʨʠʯʥʠʤ 

ʢʝʨʫʚʘʥʥʷʤ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ 

ʦʧʝʨʘʪʦʨʘ 

ɺʠʤʦʛʠ ʱʦʜʦ 

ʽʟʦʣʷʮʽʾ, ʚʽʜʩʪʘʥʝʡ 

ʚʠʪʦʢʫ ʪʘ ʟʘʟʦʨʽʚ  

ɼʦʪʨʠʤʘʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ (ɯɽʉ 60947.1) ʤʽʥʽʤʘʣʴʥʠʭ 

ʟʥʘʯʝʥʴ:  

- ʟʘʟʦʨʽʚ ʤʽʞ ʩʪʨʫʤʦʚʽʜʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʝʣʝʢʪʨʠʯʥʠʭ 

ʘʧʘʨʘʪʽʚ; 

- ʚʽʜʩʪʘʥʝʡ ʚʠʪʦʢʫ 

ɿʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʚʩʝʨʝʜʠʥʽ ʘʧʘʨʘʪʫ 

ʉʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʪʝʭʥʽʯʥʠʤ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʦʤ 

ɺʠʤʦʛʠ ʱʦʜʦ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʫ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ, ʫʤʦʚʘʭ 

ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʫʤʦʚʘʭ ʤʝʭʘʥʽʯʥʠʭ ʚʧʣʠʚʽʚ 
 

ɺʠʤʦʛʠ ʱʦʜʦ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʠʪʨʘʪ  
 

ɺʠʤʦʛʠ ʱʦʜʦ 

ʢʦʤʧʘʢʪʥʦʩʪʽ, 

ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ 

ʤʘʪʝʨʽʘʣʦ-ʤʽʩʪʢʦʩʪʽ  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʣʦʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʘʧʘʨʘʪʽʚ. 

ʋʥʽʬʽʢʘʮʽʷ ʜʝʪʘʣʝʡ ʽ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ 
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ʏʠʥʥʽ ʇʋɽ
2 
(ʛʣʘʚʘ 1.8. ʅʦʨʤʠ ʧʨʠʡʤʘʣʴʥʦ-ʟʜʘʚʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ) 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʦʤʧʣʝʢʩ ʚʠʤʦʛ ʱʦʜʦ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ (ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ 

ʩʪʨʫʤʫ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʥʘʧʨʫʛʠ, ʝʣʝʛʘʟʦʚʽ ʚʠʤʠʢʘʯʽ, ʚʘʢʫʫʤʥʽ ʚʠʤʠʢʘʯʽ, 

ʚʠʤʠʢʘʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʦʟôʻʜʥʫʚʘʯʽ, ʩʪʨʫʤʦʦʙʤʝʞʫʚʘʣʴʥʽ ʩʫʭʽ ʨʝʘʢʪʦʨʠ, 

ʝʣʝʢʪʨʦʬʽʣʴʪʨʠ, ʢʦʥʜʝʥʩʘʪʦʨʠ, ʚʝʥʪʠʣʴʥʽ ʨʦʟʨʷʜʥʠʢʠ ʪʘ ʦʙʤʝʞʫʚʘʯʽ 

ʧʝʨʝʥʘʧʨʫʛ, ʟʘʧʦʙʽʞʥʠʢʠ ʪʘ ʟʘʧʦʙʽʞʥʠʢʠ-ʨʦʟôʻʜʥʫʚʘʯʽ ʥʘ ʥʘʧʨʫʛʫ ʚʠʱʫ ʥʽʞ 

1ʢɺ, ʘʧʘʨʘʪʠ, ʚʪʦʨʠʥʥʽ ʢʦʣʘ ʪʘ ʝʣʝʢʪʨʦʧʨʦʚʦʜʢʘ ʥʘʧʨʫʛʦʶ ʜʦ 1 ʢɺ) ʥʘ ʩʪʘʜʽʾ 

ʧʨʠʡʤʘʣʴʥʦ-ʟʜʘʚʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. 

ʇʨʘʚʠʣʘ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʩʧʦʞʠʚʘʯʽʚ(ʇʊɽɽʉ)
3
 

ʤʽʩʪʷʪʴ ʦʢʨʝʤʽ ʜʦʜʘʪʢʠ
4
, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʠʤʦʛʠ ʜʦ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ 

(ʩʠʣʦʚʽ ʢʦʥʜʝʥʩʘʪʦʨʠ, ʤʘʩʣʷʥʽ ʪʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʚʠʤʠʢʘʯʽ, ʧʦʚʽʪʨʷʥʽ 

ʚʠʤʠʢʘʯʽ, ʝʣʝʛʘʟʦʚʽ ʚʠʤʠʢʘʯʽ, ʚʘʢʫʫʤʥʽ ʚʠʤʠʢʘʯʽ, ʚʠʤʠʢʘʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʟʘʧʦʙʽʞʥʠʢʠ ʥʘ ʥʘʧʨʫʛʫ ʧʦʥʘʜ 1 ʢɺ, ʨʦʟôʻʜʥʫʚʘʯʽ, ʢʦʨʦʪʢʦʟʘʤʠʢʘʯʽ ʪʘ 

ʚʽʜʦʢʨʝʤʣʶʚʘʥʽ, ʚʝʥʪʠʣʴʥʽ ʨʦʟʨʷʜʥʠʢʠ ʪʘ ʦʙʤʝʞʫʚʘʯʽ ʧʝʨʝʥʘʧʨʫʛ, ʪʨʫʙʯʘʩʪʽ 

ʨʦʟʨʷʜʥʠʢʠ, ʩʪʨʫʤʦʦʙʤʝʞʫʚʘʣʴʥʽ ʩʫʭʽ ʨʝʘʢʪʦʨʠ, ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ, ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ, ʘʧʘʨʘʪʠ, ʚʪʦʨʠʥʥʽ ʢʦʣʘ. 

 

7.3 ʂʣʽʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʚʠʨʦʙʽʚ 

 

ʂʣʽʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʚʠʨʦʙʽʚ ʽ ʟʦʢʨʝʤʘ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, 

ʨʝʛʣʘʤʝʥʪʫʻ ʩʪʘʥʜʘʨʪ
5
, ʱʦ ʚʩʪʘʥʦʚʣʶʻ ʪʘʢʦʞ ʢʘʪʝʛʦʨʽʾ ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʽʚ 

ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʽʷ ʜʦʢʫʤʝʥʪʫ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 

ʚʝʨʭʥʴʦʛʦ ʜʦ ʥʠʞʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʩʪʘʥʜʘʨʪʦʤ. 

ɺʠʜʠ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʾʭ ʥʦʤʽʥʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʚʠʜʽʚ ʘʙʦ ʛʨʫʧ ʚʠʨʦʙʽʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, ʩʪʘʥʜʘʨʪʘʤʠ ʽ ʪʝʭʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʘ ʩʪʘʥʜʘʨʪʦʤ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʣʽʤʘʪʠʯʥʠʭ ʚʠʢʦʥʘʥʴ ʪʝʭʥʽʯʥʠʭ 

ʚʠʨʦʙʽʚ ʽ ʤʘʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʨʘʡʦʥʽʚ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 7.1. 
                                                 

2
 ʇʨʘʚʠʣʘ ʫʣʘʰʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. ï ɺʠʜʘʥʥʷ ʦʬʽʮʽʡʥʝ. ʄʽʥʝʥʝʨʛʦʚʫʛʽʣʣʷ ʋʢʨʘʾʥʠ. 

- ʍ.:ɺʠʜʘʚʥʠʮʪʚʦ çʌʦʨʪè, 2017. ï 760 ʩ. 
3
 ʇʨʘʚʠʣʘ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʩʧʦʞʠʚʘʯʽʚ (ʇʊɽɽʉ). ɿʘʪʚʝʨʜʞʝʥʦ 

ʅʘʢʘʟ ʄʘ ʧʘʣʠʚʘ ʪʘ ʝʥʝʨʛʝʪʠʢʠ 25.07.2006 ˉ 258 (ʫ ʨʝʜʘʢʮʽʾ ʥʘʢʘʟʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʥʝʨʛʝʪʠʢʠ ʪʘ 

ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ˉ 91 ʚʽʜ 13.02.2012 ʪʘ ˉ 905 ʚʽʜ 16.11.2012)  
4
 ɼʦʜʘʪʦʢ 1 ʜʦ ʇʨʘʚʠʣ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʩʧʦʞʠʚʘʯʽʚ.  

ʅʦʨʤʠ ʽ ʦʙʩʷʛ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʚʠʤʽʨʶʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʪʘ ʘʧʘʨʘʪʽʚ 

ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʩʧʦʞʠʚʘʯʽʚ 
5 ɻʆʉʊ 15150-69 çʄʘʰʠʥʳ, ʧʨʠʙʦʨʳ ʠ ʜʨʫʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ. ʀʩʧʦʣʥʝʥʠʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ. ʂʘʪʝʛʦʨʠʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʭʨʘʥʝʥʠʷ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʚ ʯʘʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳè 
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ʊʘʙʣʠʮʷ 7.1 - ʂʣʽʤʘʪʠʯʥʽ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʚʠʨʦʙʽʚ 

 

ʂʣʽʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ ʚʠʨʦʙʽʚ 

ʇʦʟʥʘʯʝʥʥʷ 

ʃʽʪʝʨʥʽ 
ʎʠʬʨʦʚʽ 

ʨʦʩʽʡʩʴʢʽ ʣʘʪʠʥʩʴʢʽ 

ɺʠʨʦʙʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ 

ʩʫʰʽ, ʨʽʢʘʭ ʪʘ ʦʟʝʨʘʭ  

ɼʣʷ ʤʘʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʨʘʡʦʥʽʚ:  

- ʟ ʧʦʤʽʨʥʠʤ ʢʣʽʤʘʪʦʤ 

- ʟ ʧʦʤʽʨʥʠʤ ʪʘ ʭʦʣʦʜʥʠʤ ʢʣʽʤʘʪʦʤ 

- ʟ ʚʦʣʦʛʠʤ ʪʨʦʧʽʯʥʠʤ ʢʣʽʤʘʪʦʤ 

- ʟ ʩʫʭʠʤ ʪʨʦʧʽʯʥʠʤ ʢʣʽʤʘʪʦʤ 

- ʷʢ ʟ ʩʫʭʠʤ, ʪʘʢ ʽ ʟ ʚʦʣʦʛʠʤ 
ʪʨʦʧʽʯʥʠʤ ʢʣʽʤʘʪʦʤ 

ɼʣʷ ʚʩʽʭ ʤʘʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʨʘʡʦʥʽʚ ʥʘ 

ʩʫʰʽ, ʦʢʨʽʤ ʤʘʢʨʦʢʣʽʤʘʪʠʯʥʦʛʦ ʨʘʡʦʥʫ ʟ 

ʜʫʞʝ ʭʦʣʦʜʥʠʤ ʢʣʽʤʘʪʦʤ 

(ʟʘʛʘʣʴʥʦʢʣʽʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ) 
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ʗʢʱʦ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʫ ʟʥʘʯʝʥʥʷ 

ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʝ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʤʽʥʘʣʴʥʠʭ 

ʟʥʘʯʝʥʴ, ʡʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʨʘʡʦʥʘʭ ʽ ʤʽʩʮʷʭ ʨʦʟʤʽʱʝʥʥʷ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʝʨʝʜʙʘʯʝʥʠʭ ʩʪʘʥʜʘʨʪʦʤ. 

ʉʪʘʥʜʘʨʪ ʚʩʪʘʥʦʚʣʶʻ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʤʘʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʨʘʡʦʥʽʚ 

ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʽ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ (ʪʘʙʣʠʮʷ 7.2) 

 

ʊʘʙʣʠʮʷ 7.2 - ɻʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʤʘʢʨʦʢʣʽʤʘʪʠʯʥʠʭ 

ʨʘʡʦʥʽʚ ʩʫʰʽ 

 

ʄʘʢʨʦʢʣʽʤʘʪʠʯʥʠʡ ʨʘʡʦʥ 

ɿʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, 
ʦ
ʉ 

ʩʝʨʝʜʥʽʡ ʽʟ ʨʽʯʥʠʭ 

ʘʙʩʦʣʶʪʥʠʭ 

ʤʘʢʩʠʤʫʤʽʚ 

ʩʝʨʝʜʥʽʡ ʽʟ ʨʽʯʥʠʭ 

ʘʙʩʦʣʶʪʥʠʭ 

ʤʽʥʽʤʫʤʽʚ 

1 2 3 

ɿ ʧʦʤʽʨʥʠʤ ʢʣʽʤʘʪʦʤ Ò ʧʣʶʩ 40 (ʥʝ ʚʠʱʝ) ² ʤʽʥʫʩ 45 (ʥʝ ʥʠʞʯʝ) 

ɿ ʭʦʣʦʜʥʠʤ ʢʣʽʤʘʪʦʤ -- < ʤʽʥʫʩ 45 (ʥʠʞʯʝ) 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 7.2 

1 2 3 

ɿ ʚʦʣʦʛʠʤ ʪʨʦʧʽʯʥʠʤ ʢʣʽʤʘʪʦʤ ² ʧʣʶʩ 20
ʦ
ʉ ʧʨʠ ʚʦʣʦʛʦʩʪʽ ² 80%, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʧʦʣʦʚʠʥʫ ʜʦʙʠ ʽ 

ʙʽʣʴʰʝ ʧʨʦʪʷʛʦʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʝʨʽʦʜʫ ʚʽʜ 

2-ʭ ʜʦ 12-ʠ ʤʽʩʷʮʽʚ ʱʦʨʦʢʫ 

ɿ ʩʫʭʠʤ ʪʨʦʧʽʯʥʠʤ ʢʣʽʤʘʪʦʤ > ʧʣʶʩ 40 (ʧʦʥʘʜ) -- 

 

ʇʦʨʷʜ ʟ ʮʠʤ ʚʩʪʘʥʦʚʣʝʥʽ ʥʦʨʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷʭ (ʪʘʙʣʠʮʷ 7.3). 

 

ʊʘʙʣʠʮʷ 7.3 - ʅʦʨʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʤʘʢʨʦʢʣʽʤʘʪʠʯʥʠʭ 

ʨʘʡʦʥʽʚ 

 

ʂʣʽʤʘʪʠʯʥʝ 

ʚʠʢʦʥʘʥʥʷ 

ʂʘʪʝʛʦʨʽʷ 

ʨʦʟʤʽʱʝʥʥʷ 

ɿʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʧʨʠ 

ʝʢʩʧʣʫʘʪʘʮiʾ, 
ʦ
ʉ 

ʨʦʙʦʯʽ ɻʨʘʥʠʯʥʽ 

ʚʝʨʭʥʻ ʥʠʞʥʻ ʚʝʨʭʥʻ ʅʠʞʥʻ 

ʋ 1; 1,1 

2; 2,1; 3 

3,1 

5; 5,1 

+ 40 

+ 40 

+ 35 

- 45 *1 

- 10 *5 

- 5 

+ 45 

+ 45 

+ 35 

- 50 

- 10 *5 

- 5 

ʍʃ 1; 1,1; 2 

2,1; 3 

3,1 

5; 5,1 

+ 40 

+ 40 

+ 35 

- 60 

- 10 *5 

- 10 

+ 45 

+ 45 

+ 35 

- 60 

- 10 *5 

- 10 

ʋʍʃ 1; 1,1; 2 

2,1; 3 

3,1 

4 

4,1 

4,2 

5; 5,1 

+ 40 

+ 40 

+ 35 

+ 25 

+ 35 

+ 35 

- 60 

- 10 *5 

+ 1 

+ 10 

+ 10 

- 10 

+ 45 

+ 45 

+ 40 

+ 40 

+ 40 

+ 35 

- 60 

- 10 *5 

+ 1 

+ 1 

- 1 

- 10 

ʆ 1;1,1;2;2,1 

4 

4,1 

4,2 

5; 5,1 

45 

45 

25 

45 

35 

60 

1 

10 

10 

10 

55 

55 

40 

45 

35 

60 

1 

1 

1 

10 
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7.4 ʂʘʪʝʛʦʨʽʾ ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʽʚ 
 

ʂʘʪʝʛʦʨʽʾ ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʩʪʘʥʦʚʣʝʥʽ ʩʪʘʥʜʘʨʪʦʤ, ʻ ʪʘʢʠʤʠ: 

1-ʘ ʢʘʪʝʛʦʨʽʷ ï ʝʢʩʧʣʫʘʪʘʮʽʷ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ; 

2-ʘ ʢʘʪʝʛʦʨʽʷ ï ʝʢʩʧʣʫʘʪʘʮʽʷ ʧʽʜ ʥʘʚʽʩʦʤ ʘʙʦ ʚ ʧʨʠʤʽʱʝʥʥʷʭ, ʜʝ 

ʚʽʜʩʫʪʥʷ ʧʨʷʤʘ ʜʽʷ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽ ʦʧʘʜʽʚ ʽ ʜʝ ʢʦʣʠʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʥʝʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʢʦʣʠʚʘʥʴ ʥʘ 

ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ (ʧʘʣʘʪʢʠ, ʢʫʟʦʚʠ, ʤʝʪʘʣʝʚʽ ʧʨʠʤʽʱʝʥʥʷ ʙʝʟ ʦʧʘʣʝʥʥʷ ʪʘ 

ʽʥ.); 

3-  ̫ ʢʘʪʝʛʦʨʽʷ ï ʝʢʩʧʣʫʘʪʘʮʽʷ ʚ ʟʘʢʨʠʪʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʟ ʧʨʠʨʦʜʥʦʶ 

ʚʝʥʪʠʣʷʮʽʻʶ ʙʝʟ ʰʪʫʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʢʣʽʤʘʪʫ, ʜʝ ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽ 

ʚʦʣʦʛʦʩʪʽ, ʚʧʣʠʚ ʧʽʩʢʫ ʽ ʧʠʣʫ ʩʫʪʪʻʚʦ ʤʝʥʰʽ, ʯʠʤ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ 

(ʢʘʤôʷʥʽ, ʙʝʪʦʥʥʽ, ʜʝʨʝʚôʷʥʽ ʽ ʤʝʪʘʣʝʚʽ ʟ ʪʝʧʣʦʽʟʦʣʷʮʽʻʶ ʧʨʠʤʽʱʝʥʥʷ ʙʝʟ 

ʦʧʘʣʝʥʥʷ ʘʙʦ ʟ ʥʝʯʘʩʪʠʤ ʦʧʘʣʝʥʥʷʤ); 

4-ʘ ʢʘʪʝʛʦʨʽʷ ï ʝʢʩʧʣʫʘʪʘʮʽʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʟ ʰʪʫʯʥʦ ʨʝʛʫʣʴʦʚʘʥʠʤ 

ʤʽʢʨʦʢʣʽʤʘʪʦʤ. ʎʷ ʢʘʪʝʛʦʨʽʷ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʜʽʣʷʻʪʴʩʷ  ʥʘ ʧʽʜʢʘʪʝʛʦʨʽʾ: 4.1 ï 

ʝʢʩʧʣʫʘʪʘʮʽʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʟ ʢʦʥʜʠʮʽʡʦʚʘʥʠʤ  ʧʦʚʽʪʨʷʤ; 4.2 - ʝʢʩʧʣʫʘʪʘʮʽʷ ʚ 

ʣʘʙʦʨʘʪʦʨʽʷʭ, ʢʘʧʽʪʘʣʴʥʠʭ ʞʠʪʣʦʚʠʭ ʪʘ ʽʥʰʠʭ ʧʨʠʤʽʱʝʥʥʷʭ; 

5-ʘ ʢʘʪʝʛʦʨʽʷ ï ʝʢʩʧʣʫʘʪʘʮʽʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʟ ʧʽʜʚʠʱʝʥʦʶ ʚʦʣʦʛʽʩʪʶ, 

ʜʝ ʤʦʞʣʠʚʝ ʪʨʠʚʘʣʘ ʥʘʷʚʥʽʩʪʴ ʚʦʜʠ ʽ ʯʘʩʪʘ ʢʦʥʜʝʥʩʘʮʽʷ ʚʦʣʦʛʠ (ʰʘʭʪʠ, 

ʧʽʜʚʘʣʠ, ʢʦʨʘʙʝʣʴʥʽ ʧʨʠʤʽʱʝʥʥʷ). 

 

7.5 ɺʠʢʦʥʘʥʥʷ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʟʘ ʩʪʫʧʝʥʝʤ ʟʘʭʠʩʪʫ ʚiʜ ʚʧʣʠʚʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 

ʈiʟʥʦʤʘʥiʪʥi ʫʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʥʘʯʥʦʶ ʤiʨʦʶ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʪʝʭʥiʯʥʠʭ ʦʙËʻʢʪiʚ i ʟʦʢʨʝʤʘ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ. 

ɼiʻʚʠʤ ʟʘʭʦʜʦʤ ʱʦʜʦ ʧiʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮiʡʥʦʾ ʥʘʜiʡʥʦʩʪi 

ʦʙʣʘʜʥʘʥʥʷ ʻ ʡʦʛʦ ʟʘʭʠʩʪ ʚiʜ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮiʾ ʤʦʚʘ ʡʜʝ ʧʨʦ ʚiʜʧʦʚiʜʥiʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʠʨʦʙiʚ ʯʠ ʧʨʠʩʪʨʦʾʚ 

ʨʝʘʣʴʥʠʤ ʟʘʯʝʥʥʷʤ ʬʘʢʪʦʨiʚ ʚʧʣʠʚʫ. ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ 

ʟʘʭʠʩʪʫ, ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ: 
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ɯʈ
6
 - ʍX   

 

Ingress Protection Rating  

 

ʎʠʬʨʘ ʚʽʜ 0 ʜʦ 6 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧiʥʴ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʫ ʚiʜ ʜʦʪʠʢʫ 

ʜʦ ʩʪʨʫʤʦʚʽʜʥʠʭ ʯʘʩʪʠʥ ʚʩʝʨʝʜʠʥi ʦʙʦʣʦʥʢʠ i 

ʩʪʫʧiʥʴ ʟʘʭʠʩʪʫ ʦʙʣʘʜʥʘʥʥʷ ʚiʜ ʧʦʧʘʜʘʥʥʷ ʚ 

ʩʝʨʝʜʠʥʫ ʦʙʦʣʦʥʢʠ ʪʚʝʨʜʠʭ ʪʽʣ  

 

ʎʠʬʨʘ ʚiʜ 0 ʜʦ 8 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧiʥʴ ʟʘʭʠʩʪʫ ʦʙʣʘʜʥʘʥʥʷ ʚiʜ 

ʧʦʧʘʜʘʥʥʷ ʚʦʣʦʛʠ ʚʩʝʨʝʜʠʥʫ ʦʙʦʣʦʥʢʠ 

 

ʑʦʜʦ ʧʝʨʰʦ ʾ ʮʠʬʨʠ ʫ ʧʦʟʥʘʯʝʥʥi ʩʪʫʧʝʥʶ ʟʘʭʠʩʪʫ ʚiʜ ʚʧʣʠʚʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: 

0 - ʟʘʭʠʩʪ ʚiʜʩʫʪʥiʡ; 

1 - ʥʘʷʚʥiʩʪʴ ʟʘʭʠʩʪʫ ʚiʜ ʚʠʧʘʜʢʦʚʦʛʦ ʜʦʪʠʢʫ ʚʝʣʠʢʦʾ ʜiʣʷʥʢʠ ʪiʣʘ 

ʣʶʜʠʥʠ ʜʦ ʩʪʨʫʤʦʚʽʜʥʠʭ ʯʘʩʪʠʥ ʚʩʝʨʝʜʠʥi ʦʙʦʣʦʥʢʠ; ʚiʜʩʫʪʥiʩʪʴ ʟʘʭʠʩʪʫ ʚiʜ 

ʥʘʚʤʠʩʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʮʠʭ ʯʘʩʪʠʥ; ʟʘʭʠʩʪ ʦʙʣʘʜʥʘʥʥʷ ʚiʜ ʧʦʧʘʜʘʥʥʷ ʚʝʣʠʢʠʭ 

ʪʚʝʨʜʠʭ ʩʪʦʨʦʥʥiʭ ʪiʣ ʜiʘʤʝʪʨʦʤ ʥʝ ʤʝʥʰʝ 52,5 ʤʤ; 

2 - ʥʘʷʚʥiʩʪʴ ʟʘʭʠʩʪʫ ʚiʜ ʤʦʞʣʠʚʦʩʪi ʜʦʪʠʢʫ ʧʘʣʴʮiʚ ʜʦ ʩʪʨʫʤʦʚʝʜʫʯʠʭ 

ʘʙʦ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ ʚʩʝʨʝʜʠʥi ʦʙʦʣʦʥʢʠ; ʟʘʭʠʩʪ ʦʙʣʘʜʥʘʥʥʷ ʚiʜ ʧʦʧʘʜʘʥʥʷ 

ʪʚʝʨʜʠʭ ʩʪʦʨʦʥʥiʭ ʪiʣ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤiʨʫ ʜiʘʤʝʪʨʦʤ ʥʝ ʤʝʥʰʝ 12.5 ʤʤ; 

3 - ʥʘʷʚʥiʩʪʴ ʟʘʭʠʩʪʫ ʚiʜ ʜʦʪʠʢʫ iʥʩʪʨʫʤʝʥʪʘ, ʜʨʦʪʫ ʘʙʦ iʥʰʠʭ ʧʦʜiʙʥʠʭ 

ʧʨʝʜʤʝʪiʚ, ʪʦʚʱʠʥʘ ʷʢʠʭ ʧʝʨʝʚʠʱʫʝ 2,5 ʤʤ ʜʦ ʩʪʨʫʤʦʚʝʜʫʯʠʭ ʘʙʦ ʨʫʭʦʤʠʭ 

ʯʘʩʪʠʥ ʚʩʝʨʝʜʠʥi ʦʙʦʣʦʥʢʠ; ʟʘʭʠʩʪ ʦʙʣʘʜʥʘʥʥʷ ʚiʜ ʧʦʧʘʜʘʥʥʷ ʜʨiʙʥʠʭ 

ʩʪʦʨʦʥʥiʭ ʪiʣ ʜiʘʤʝʪʨʦʤ ʥʝ ʤʝʥʰʝ 2,5 ʤʤ; 

4 - ʥʘʷʚʥiʩʪʴ ʟʘʭʠʩʪʫ ʚiʜ ʜʦʪʠʢʫ iʥʩʪʨʫʤʝʥʪʘ, ʜʨʦʪʫ ʘʙʦ iʥʰʠʭ ʧʦʜiʙʥʠʭ 

ʧʨʝʜʤʝʪiʚ, ʪʦʚʱʠʥʘ ʷʢʠʭ ʧʝʨʝʚʠʱʫʝ 1,0 ʤʤ ʜʦ ʩʪʨʫʤʦʚʝʜʫʯʠʭ ʘʙʦ ʨʫʭʦʤʠʭ 

ʯʘʩʪʠʥ ʚʩʝʨʝʜʠʥi ʦʙʦʣʦʥʢʠ; ʟʘʭʠʩʪ ʦʙʣʘʜʥʘʥʥʷ ʚiʜ ʧʦʧʘʜʘʥʥʷ ʪʚʝʨʜʠʭ 

ʩʪʦʨʦʥʥiʭ ʪiʣ ʜiʘʤʝʪʨʦʤ ʥʝ ʤʝʥʰʝ 1,0 ʤʤ; 

5 - ʧʦʚʥʠʡ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʫ ʚiʜ ʜʦʪʠʢʫ ʜʦ ʩʪʨʫʤʦʚʝʜʫʯʠʭ ʯʠ ʨʫʭʦʤʠʭ 

ʯʘʩʪʠʥ ʚʩʝʨʝʜʠʥi ʦʙʦʣʦʥʢʠ; ʟʘʭʠʩʪ ʦʙʣʘʜʥʘʥʥʷ ʚiʜ ʰʢiʜʣʠʚʠʭ ʚiʜʢʣʘʜʝʥʴ 

ʧʠʣʫ; 

6 - ʧʦʚʥʠʡ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʫ ʚiʜ ʜʦʪʠʢʫ ʜʦ ʩʪʨʫʤʦʚʝʜʫʯʠʭ ʯʠ ʨʫʭʦʤʠʭ 

ʯʘʩʪʠʥ ʚʩʝʨʝʜʠʥi ʦʙʦʣʦʥʢʠ; ʧʦʚʥʠʡ ʟʘʭʠʩʪ ʦʙʣʘʜʥʘʥʥʷ ʚiʜ ʧʦʧʘʜʘʥʥʷ ʧʠʣʫ; 

                                                 
6
 Ingress Protection Rating ð ʩʠʩʪʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʪʫʧʝʥʽʚ ʟʘʭʠʩʪʫ ʦʙʦʣʦʥʢʠ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʧʨʦʥʠʢʥʝʥʥʷ ʪʚʝʨʜʠʭ ʧʨʝʜʤʝʪʽʚ ʽ ʚʦʜʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ IEC 60529 (DIN 40050, ɻʆʉʊ 14254-96). 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BC%D0%B8%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/DIN
https://ru.wikipedia.org/wiki/%D0%93%D0%9E%D0%A1%D0%A2
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ʑʦʜʦ ʟʘʭʠʩʪʫ ʦʙʣʘʜʥʘʥʥʷ ʚiʜ ʧʦʧʘʜʘʥʥʷ ʚʦʣʦʛʠ (ʜʨʫʛʘ ʮʠʬʨʘ ʫ 

ʧʦʟʥʘʯʝʥʥi ʩʪʫʧʝʥʶ ʟʘʭʠʩʪʫ: 

0 - ʟʘʭʠʩʪ ʚiʜʩʫʪʥiʡ; 

1 - ʥʘʷʚʥiʩʪʴ ʟʘʭʠʩʪʫ ʚiʜ ʢʘʧʝʣʴ ʩʢʦʥʜʝʥʩʦʚʘʥʦʾ ʚʦʜʠ, ʱʦ ʧʘʜʘʶʪʴ ʥʘ 

ʦʙʦʣʦʥʢʫ ʚʝʨʪʠʢʘʣʴʥʦ; 

2 - ʥʘʷʚʥiʩʪʴ ʟʘʭʠʩʪʫ ʚiʜ ʢʘʧʝʣʴ ʚʦʜʠ, ʱʦ ʧʘʜʘʶʪʴ ʥʘ ʦʙʦʣʦʥʢʫ ʧiʜ 

ʢʫʪʦʤ ʥʝ ʙiʣʴʰʝ 15
Ü
 ʜʦ ʚʝʨʪʠʢʘʣi; 

3 - ʥʘʷʚʥiʩʪʴ ʟʘʭʠʩʪʫ ʚiʜ ʜʦʱʫ (ʢʘʧʣi, ʱʦ ʧʘʜʘʶʪʴ ʥʘ ʦʙʦʣʦʥʢʫ, 

ʥʘʭʠʣʝʥi ʧiʜ ʢʫʪʦʤ ʥʝ ʙiʣʴʰʝ 60
ʦ
 ʜʦ ʚʝʨʪʠʢʘʣi ʥʝ ʧʦʚʠʥʥi ʰʢiʜʣʠʚʦ ʚʧʣʠʚʘʪʠ 

ʥʘ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥi ʦʙʦʣʦʥʢʠ); 

4 - ʥʘʷʚʥiʩʪʴ ʟʘʭʠʩʪʫ ʚiʜ ʙʨʠʟʦʢ (ʙʨʠʟʢʠ ʚʦʜʠ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʧʨʷʤʢʫ, ʱʦ 

ʧʦʧʘʜʘʶʪʴʩʷ ʥʘ ʦʙʦʣʦʥʢʫ, ʥʝ ʧʦʚʠʥʥi ʰʢiʜʣʠʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʦʙʣʘʜʥʘʥʥʷ 

ʚʩʝʨʝʜʠʥi ʦʙʦʣʦʥʢʠ); 

5 - ʥʘʷʚʥiʩʪʴ ʟʘʭʠʩʪʫ ʚiʜ ʚʦʜʷʥʠʭ ʩʪʨʫʤʝʥiʚ (ʚʦʜʘ, ʱʦ ʚʠʢʠʜʘʻʪʴʩʷ 

ʯʝʨʝʟ ʥʘʢiʥʝʯʥʠʢ ʙʨʘʥʙʩʙʦʡʪʫ ʥʘ ʦʙʦʣʦʥʢʫ ʫ ʙʫʜʴ - ʷʢʦʤʫ ʥʘʧʨʷʤʢʫ, ʥʝ 

ʧʦʚʠʥʥʘ ʰʢiʜʣʠʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʦʙʣʘʜʥʘʥʥʷ ʚʩʝʨʝʜʠʥi ʦʙʦʣʦʥʢʠ); 

6 - ʥʘʷʚʥiʩʪʴ ʟʘʭʠʩʪʫ ʚiʜ ʜiʾ ʤʦʨʩʴʢʦʾ ʭʚʠʣi (ʥʘ ʧʘʣʫʙi ʢʦʨʘʙʣʷ ʪʦʱʦ); 

7 - ʥʘʷʚʥiʩʪʴ ʟʘʭʠʩʪʫ ʚiʜ ʧʨʦʥʠʢʥʝʥʥʷ ʚʦʜʠ ʚʩʝʨʝʜʠʥʫ ʦʙʦʣʦʥʢʠ ʧʨʠ 

ʟʘʥʫʨʶʚʘʥʥi ʾʾ ʫ ʚʦʜʫ ʟʘ ʫʤʦʚʠ ʧʝʚʥʦʛʦ ʪʠʩʢʫ (ʪʨʠʚʘʣiʩʪʴ ʟʘʥʫʨʝʥʥʷ ʜʦ 30 

ʭʚʠʣʠʥ); 

8 - ʥʘʷʚʥiʩʪʴ ʟʘʭʠʩʪʫ ʚiʜ ʧʨʦʥʠʢʥʝʥʥʷ ʚʦʜʠ ʚʩʝʨʝʜʠʥʫ ʦʙʦʣʦʥʢʠ ʧʨʠ 

ʟʘʥʫʨʶʚʘʥʥi ʾʾ ʫ ʚʦʜʫ ʟʘ ʫʤʦʚʠ ʧʝʚʥʦʛʦ ʪʠʩʢʫ (ʪʨʠʚʘʣiʩʪʴ ʟʘʥʫʨʝʥʥʷ 

ʥʝʦʙʤʝʞʝʥʘ). 

ʋʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʟʘʭʠʩʪʫ ʦʙʣʘʜʥʘʥʥʷ ʚiʜ ʚʧʣʠʚʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʻ ʥʘʥʦʩʠʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʦʙʦʣʦʥʢʫ ʘʙʦ 

ʞ ʥʘ ʪʘʙʣʠʯʢʫ ʟ ʧʘʩʧʦʨʪʥʠʤʠ ʜʘʥʠʤʠ (ʯʠ ʚ iʥʰʠʭ ʤiʩʮʷʭ, ʦʙʫʤʦʚʣʝʥʠʭ 

ʩʪʘʥʜʘʨʪʘʤʠ ʘʙʦ ʪʝʭʥiʯʥʠʤʠ ʫʤʦʚʘʤʠ). 

ʉʪʘʥʜʘʨʪ ʚʩʪʘʥʦʚʣʶʻ ʧʝʨʝʚʘʞʥi ʩʪʫʧʝʥi ʟʘʭʠʩʪʫ i ʟʦʢʨʝʤʘ ʪʘʢi: Iʈ00; 

Iʈ20; Iʈ23; Iʈ44; Iʈ54; Iʈ55. 

ʇʝʨʝʜʙʘʯʝʥʘ ʪʘʢʦʞ ʯiʪʢʘ ʤʝʪʦʜʠʢʘ ʚʠʧʨʦʙʦʚʫʥʴ ʦʙʣʘʜʥʘʥʥʷ iʟ 

ʥʘʚʝʜʝʥʥʷʤ ʢʨʝʩʣʝʥʴ ʚiʜʧʦʚiʜʥʠʭ ʧʨʠʩʪʨʦʾʚ ʯʠ ʫʩʪʘʥʦʚʦʢ. 

ɼiʻ ʛʨʫʧʘ ʩʪʘʥʜʘʨʪiʚ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʧʠʪʘʥʥʷ ʟʘʭʠʩʪʫ ʚiʜ ʚʧʣʠʚʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʚʠʟʥʘʯʝʥi ʷʢ ʟʘʛʘʣʴʥi ʧʦʣʦʞʝʥʥʷ, ʪʘʢ i ʢʦʥʢʨʝʪʥi 

ʚʢʘʟiʚʢʠ ʱʦʜʦ ʩʪʫʧʝʥʶ ʟʘʭʠʩʪʫ ʚiʜ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʦʢʨʝʤʠʭ ʚʠʜiʚ ʦʙʣʘʜʥʘʥʥʷ. 

ɿʦʢʨʝʤʘ ɻʆʉʊ 19348-81 çʀʟʜʝʣʠʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè 

ʚʩʪʘʥʦʚʣʶʻ ʨʷʜ ʧʝʨʝʚʘʞʥʠʭ ʩʪʫʧʝʥʝʡ ʟʘʭʠʩʪʫ: 

Iʈ23; Iʈ30; Iʈ31; Iʈ41; Iʈ44; Iʈ51; Iʈ54; Iʈ55. 
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Iʥʰʠʡ ʜʦʢʫʤʝʥʪ - ɻʆʉʊ 17494-72 çʄʘʰʠʥ r ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʥʘʧʨʷ-ʞʝʥʠʝʤ ʜʦ 1000 ɺ. ʉʪʝʧʝʥʠ ʟʘʱʠʪèr ʨʝʛʣʘʤʝʥʪʫʻ ʢʦʣʦ ʧʠʪʘʥʴ ʟʘʭʠʩʪʫ 

ʚiʜ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ, ʚʩʪʘʥʦʚʣʶʶʯʠ 

ʩʝʨʝʜ ʧʝʨʝʚʘʞʥʠʭ ʩʪʫʧʝʥiʚ ʪʘʢi, ʱʦ ʟʥʘʰʣʠ ʧʦʰʠʨʝʥʥʷ ʫ ʩʝʨiʷʭ ʘʩʠʥʭʨʦʥʥʠʭ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥiʚ: Iʈ23; Iʈ44; Iʈ54; Iʈ55. 

 

7.6 ʋʤʦʚʠ ʨʦʙʦʪʠ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ 

 

ʊʘʙʣʠʮʷ 7.4 - ɺʧʣʠʚ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

 

ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ ʇʨʦʷʚ ʚʧʣʠʚʫ 

1 2 

ʅʘʜʤʽʨʫ ʚʠʩʦʢʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʇʨʠʩʢʦʨʝʥʝ ʩʪʘʨʽʥʥʷ ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

ʟʤʝʥʰʝʥʥʷ ʚô̫ ʟʢʦʩʪʽ ʨʽʜʢʠʭ ʜʽʝʣʝʢʪʨʠʢʽʚ, ʟʘʣʠʚʥʠʭ 

ʤʘʩ ʢʘʙʝʣʴʥʠʭ ʤʫʬʪ ʪʘ ʤʘʩʪʠʣʘ ʫ ʧʽʜʰʠʧʥʠʢʘʭ 

ʈʽʟʢʽ ʢʦʣʠʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ 

ʇʦʛʽʨʰʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʽʝʣʝʢʪʨʠʢʽʚ; 

ʤʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ (ʟʦʢʨʝʤʘ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ) 

ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ɺʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʨʠ ʥʝʜʦʩʪʘʪʥʽʡ 

ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 

ɺʠʩʠʭʘʥʥʷ ʽ ʜʝʬʦʨʤʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʽʟʦʣʷʮʽʾ 

(ʦʨʛʘʥʽʯʥʦʾ) 

ʇʽʜʚʠʱʝʥʘ ʚʦʣʦʛʽʩʪʴ 

ʧʦʚʽʪʨʷ 

ʂʦʨʦʟʽʷ ʤʝʪʘʣʝʚʠʭ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ; ʧʦʛʽʨʰʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʠʭ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʟʦʢʨʝʤʘ ʝʣʝʢʪʨʠʯʥʦʾ 

ʤʽʮʥʦʩʪʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʤʘʩʣʘ, ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ); 

ʟʘʨʦʜʞʝʥʥʷ ʧʣʽʩʥʷʚʠ 

ʉʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ (ʋʌ 

ʪʘ ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ)  

ʉʢʦʨʦʯʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʛʫʤʦʚʦʾ ʪʘ 

ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʥʦʾ ʽʟʦʣʷʮʽʾ ʧʨʦʚʦʜʽʚ ʽ ʢʘʙʝʣʽʚ; 

ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟʦʣʷʮʽʾ, 

ʣʘʢʦʬʘʨʙʦʚʦʛʦ ʧʦʢʨʠʪʪʷ. 

ʅʘʷʚʥʽʩʪʴ ʧʠʣʫ 

(ʟʦʢʨʝʤʘ ʘʙʨʘʟʠʚʥʠʭ 

ʯʘʩʪʠʥʦʢ) 

ʇʨʠʩʢʦʨʝʥʝ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʯʘʩʪʠʥ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ; 

ʧʨʠ ʚʠʩʦʢʽʡ ʚʦʣʦʛʦʩʪʽ ʧʦʛʽʨʰʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʦʛʽʨʰʝʥʥʷ 

ʪʝʧʣʦʚʽʜʜʘʯʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ (ʫʪʚʦʨʝʥʥʷ òʧʘʥʮʠʨʘò) 

ʅʘʜʤʽʨʥʠʡ ʚʤʽʩʪ 

ʘʤʽʘʢʫ NH3, 

ʩʽʨʢʦʚʦʜʥʶ ʅ2S, 

ʚʫʛʣʝʢʠʩʣʦʪʠ ʉʆ2  

ʇʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʥʪʘʢʪʽʚ, ʧʦʚʝʨʭʦʥʴ 

ʪʝʨʪʷ, ʢʦʨʦʟʽʷ ʤʝʪʘʣʝʚʠʭ ʚʠʨʦʙʽʚ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 7.4 

 

1 2 

ɹʽʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ: 

ʧʣʽʩʥʷʚʘ; 

ʙʘʢʪʝʨʽʾ; 

ʢʦʤʘʭʠ; 

ʛʨʠʟʫʥʠ 

ʂʦʨʦʟʽʷ ʤʝʪʘʣʝʚʠʭ ʚʠʨʦʙʽʚ, ʧʦʛʽʨʰʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʪʨʘʪʘ ʛʥʫʯʢʦʩʪʽ ʪʘ 

ʝʣʘʩʪʠʯʥʦʩʪʽ ʛʫʤʦʚʠʤʠ ʚʠʨʦʙʘʤʠ ʚʥʘʩʣʽʜʦʢ ʜʽʾ 

ʧʣʽʩʥʷʚʠ. ʈʫʡʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʙʣʘʜʥʘʥʥʷ ʟ 

ʦʨʛʘʥʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʢʦʤʘʭʘʤʠ ʽ 

ʛʨʠʟʫʥʘʤʠ. ʇʦʛʽʨʰʝʥʥʷ ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʥʘʩʣʽʜʦʢ ʩʢʫʧʯʝʥʥʷ ʧʘʚʫʪʠʥʠ 

ʄʝʭʘʥʽʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

ʇʦʰʢʦʜʞʝʥʥʷ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ʚʥʘʩʣʽʜʦʢ ʫʜʘʨʽʚ, 

ʧʦʰʪʦʚʭʽʚ ʽ ʚʽʙʨʘʮʽʾ, ʚʠʢʣʠʢʘʥʦʾ ʧʦʛʘʥʦʶ ʷʢʽʩʪʶ 

ʤʦʥʪʘʞʫ, ʥʝʩʠʤʝʪʨʽʻʶ ʥʘʧʨʫʛʠ ʫ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ 

ʪʦʱʦ. 

 

ʊʘʙʣʠʮʷ 7.5 - ʂʣʘʩʠʬʽʢʘʮʽʷ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ 

 

ʇʦʟʥʘʯʝʥʥʷ ʛʨʫʧʠ 
ʊʝʢʩʪʦʚʝ ʧʦʟʥʘʯʝʥʥʷ ʛʨʫʧʠ (ʤiʩʮʝ ʟʙʝʨiʛʘʥʥʷ) 

ʎʠʬʨʦʚʝ ɹʫʢʚʝʥʝ 

1 ʃ ʆʧʘʣʶʚʘʥʝ ʩʭʦʚʠʱʝ 

2 ʉ ʅʝʦʧʘʣʶʚʘʥʝ ʩʭʦʚʠʱʝ ʫ ʤʘʢʨʦʢʣiʤʘʪʠʯʥʠʭ ʨʘʡʦʥʘʭ ʟ 

ʧʦʤiʨʥʠʤ ʪʘ ʭʦʣʦʜʥʠʤ ʢʣʽʤʘʪʦʤ 

3 ɾ3 ʅʝʦʧʘʣʶʚʘʥʝ ʩʭʦʚʠʱʝ 

4 ɾ2 ʅʘʚiʩʠ ʫ ʤʘʢʨʦʢʣiʤʘʪʠʯʥʠʭ ʨʘʡʦʥʘʭ ʟ ʧʦʤiʨʥʠʤ ʪʘ 

ʭʦʣʦʜʥʠʤ ʢʣiʤʘʪʦʤ; ʫʤʦʚʥʦ ʯʠʩʪʘ ʘʪʤʦʩʬʝʨʘ 

5 ʆɾ4 ʅʘʚiʩʠ 

6 ʆɾ2 ʅʘʚiʩʠ 

7 ɾ1 ɺiʜʢʨʠʪi ʤʘʡʜʘʥʯʠʢʠ ʫ ʤʘʢʨʦʢʣiʤʘʪʠʯʥʠʭ ʨʘʡʦʥʘʭ ʟ 

ʧʦʤiʨʥʠʤ i ʭʦʣʦʜʥʠʤ ʢʣiʤʘʪʦʤ; ʫʤʦʚʥʦ ʯʠʩʪʘ 

ʘʪʤʦʩʬʝʨʘ; 

8 ʆɾ3 ɺiʜʢʨʠʪi ʤʘʡʜʘʥʯʠʢʠ ʫ ʤʘʢʨʦʢʣiʤʘʪʠʯʥʠʭ ʨʘʡʦʥʘʭ ʟ 

ʧʦʤiʨʥʠʤ i ʭʦʣʦʜʥʠʤ ʢʣʽʤʘʪʦʤ 

9 ʆɾ1 ɺiʜʢʨʠʪi ʤʘʡʜʘʥʯʠʢʠ 
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7.7 ʂʘʪʝʛʦʨʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʫʪʘʮʽʡʥʠʭ ʥʠʟʴʢʦʚʦʣʴʪʥʠʭ ʘʧʘʨʘʪʽʚ 

(ʟʘ ɻʆʉʊ 12434-93) 

 

ʇiʜ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮiʾ ʨʦʟʫʤiʶʪʴ ʩʫʢʫʧʥiʩʪʴ ʟʥʘʯʝʥʴ ʟʦʚʥiʰʥiʭ 

ʬʘʢʪʦʨiʚ, ʷʢi ʧiʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮiʾ ʚʠʨʦʙʫ ʯʠ ʧʨʠʩʪʨʦʶ ʤʦʞʫʪʴ ʥʘ ʥʴʦʛʦ 

ʚʧʣʠʚʘʪʠ
7
. 

ɺiʜʧʦʚiʜʥʦ ʫʤʦʚʠ ʨʦʙʦʪʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʢʫʧʥiʩʪʴ ʟʥʘʯʝʥʴ 

ʧʘʨʘʤʝʪʨiʚ ʚʠʨʦʙʫ ʯʠ ʧʨʠʩʪʨʦʶ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʡʦʛʦ ʨʦʙʦʪʫ ʫ ʜʘʥʠʡ 

ʤʦʤʝʥʪ i ʧʨʠ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʝʩʧʣʫʘʪʘʮiʾ. 

ʋʤʦʚʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʨʦʙʫ ʯʠ ʧʨʠʩʪʨʦʶ ʻ ʩʫʢʫʧʥiʩʪʴ ʫʤʦʚ ʡʦʛʦ 

ʝʢʩʧʣʫʘʪʘʮiʾ ʪʘ ʨʝʞʠʤiʚ ʨʦʙʦʪʠ. 

ʈʝʞʠʤʠ ʨʦʙʦʪʠ ʚʠʨʦʙʫ ʯʠ ʧʨʠʩʪʨʦʶ ʧʦʻʜʥʫʶʪʴ ʫ ʩʦʙi ʫʤʦʚʠ ʡʦʛʦ 

ʨʦʙʦʪʠ ʟʘ ʚʠʟʥʘʯʝʥʠʡ ʧʨʦʤiʞʦʢ ʯʘʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʪʨʠʚʘʣʦʩʪi, 

ʧʦʩʣiʜʦʚʥʦʩʪi, ʘ ʪʘʢʦʞ ʟʥʘʯʝʥʴ ʪʘ ʭʘʨʘʢʪʝʨʫ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʨʠʩ.7.2). 

ʋʩʪʘʣʝʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʚʠʨʦʙʫ ʯʠ ʧʨʠʩʪʨʦʶ ʭʘʨʘʢʪʝʨʥʠʡ ʪʠʤ, ʱʦ 

ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʧʘʨʘʤʝʪʨiʚ ʨʝʞʠʤʫ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʥʝʟʤiʥʥʠʤʠ ʘʙʦ ʞ 

ʧʝʨiʦʜʠʯʥʦ ʟʤiʥʶʶʪʴʩʷ. 

ʇʝʨʝʭiʜʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʚʠʨʦʙʫ ʯʠ ʧʨʠʩʪʨʦʶ - ʨʝʞʠʤ ʧʝʨʝʭʦʜʫ ʚiʜ 

ʦʜʥʦʛʦ ʫʩʪʘʣʝʥʦʛʦ ʨʝʞʠʤʫ ʜʦ iʥʰʦʛʦ. 

ʅʦʤiʥʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʚʠʨʦʙʫ ʯʠ ʧʨʠʩʪʨʦʶ ʭʘʨʘʢʪʝʨʥʠʡ ʪʠʤ, ʱʦ 

ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ iʟ ʧʘʨʘʤʝʪʨiʚ ʜʦʨiʚʥʶʻ ʥʦʤiʥʘʣʴʥʦʤʫ. 

ʅʦʨʤʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʚʠʨʦʙʫ ʯʠ ʧʨʠʩʪʨʦʶ ʤʘʻ ʷʢ ʭʘʨʘʢʪʝʨʥʫ 

ʦʟʥʘʢʫ ʤʘʻ ʚiʜʧʦʚiʜʥiʩʪʴ ʫʩiʭ ʧʘʨʘʤʝʪʨiʚ ʨʦʙʦʯʠʤ ʟʥʘʯʝʥʥʷʤ.  

ɸʥʦʨʤʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʚʠʨʦʙʫ ʯʠ ʧʨʠʩʪʨʦʶ ʥʘʩʪʫʧʘ, ʢʦʣʠ 

ʟʥʘʯʝʥʥʷ ʭʦʯʘ ʙ ʦʜʥʦʛʦ iʟ ʧʘʨʘʤʝʪʨiʚ ʨʝʞʠʤʫ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞi ʥʘʡʙiʣʴʰʦʛʦ 

ʘʙʦ ʥʘʡʤʝʥʰʦʛʦ ʟʥʘʯʝʥʥʷ.  

ɸʚʘʨiʡʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʪʝʭʥiʯʥʦʛʦ ʚʠʨʦʙʫ ʯʠ ʧʨʠʩʪʨʦʶ 

ʧʦʚô̫ ʟʘʥʠʡ iʟ ʪʘʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚiʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ (ʩʪʨʫʤʫ), ʱʦ ʧʨʠ 

ʜʦʩʪʘʪʥiʡ ʪʨʠʚʘʣʦʩʪi ʨʦʙʦʪʠ ʮʝ ʟʘʛʨʦʞʫʻ ʧʦʰʢʦʜʞʝʥʥʷʤ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷʤ 

ʚʠʨʦʙʫ (ʧʨʠʩʪʨʦʶ). 

ɿʘʣʝʞʥʦ ʚiʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʪʝʭʥiʯʥʦʛʦ ʚʠʨʦʙʫ 

(ʧʨʠʩʪʨʦʶ) ʨʦʟʧʦʜiʣʷʶʪʴʩʷ ʥʘ: 

- ʨʝʞʠʤ ʥʝʨʦʙʦʯʦʛʦ ʭʦʜʫ (ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ); 

- ʨʝʞʠʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ, ʢʦʣʠ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧiʨ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʜʦʨiʚʥʶʻ ʥʫʣʶ ʘʙʦ ʞ ʷʢʱʦ ʚʠʨiʙ ʟô̒ ʜʥʘʥʠʡ iʟ ʜʞʝʨʝʣʦʤ ʞʠʚʣʝʥʥʷ i 

                                                 
7
 ɻʆʉʊ 14254-80. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ 1000 ɺ. ʆʙʦʣʦʯʢʠ. 

ʉʪʝʧʝʥʠ ʟʘʱʠʪ r 

ɻʆʉʊ 17494-72. ʄʘʰʠʥʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ 1000 ɺ. ʉʪʝʧʝʥʠ ʟʘʱʠʪʳ  
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ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʘʛʘʣʴʤʦʚʘʥʦʤʫ ʯʠ ʟʘʢʣʠʥʝʥʦʤʫ ʩʪʘʥi (ʜʣʷ ʧʨʠʢʣʘʜʫ 

ʟʘʢʣʠʥʝʥʠʡ ʘʩʠʥʭʨʦʥʥʠʡ ʜʚʠʛʫʥ); 

- ʨʝʞʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥiʯʥʦʛʦ ʚʠʨʦʙʫ (ʧʨʠʩʪʨʦʶ) 

ʭʘʨʘʢʪʝʨʥʠʡ ʪʠʤ, ʱʦ ʚiʥ ʚiʜʜʘʻ ʝʥʝʨʛʽʶ ʟʦʚʥiʰʥʴʦʤʫ ʦʙʻʢʪʫ. 

ʈʦʟʨiʟʥʷʶʪʴ ʨʝʞʠʤʠ i ʫ ʟʘʣʝʞʥʦʩʪi ʚiʜ ʪʨʠʚʘʣʦʩʪi ʨʦʙʦʪʠ ʚʠʨʦʙʫ ʯʠ 

ʧʨʠʩʪʨʦʶ: 

- ʪʨʠʚʘʣʠʡ; 

- ʢʦʨʦʪʢʦʯʘʩʥʠʡ; 

- ʧʝʨʝʨʠʚʯʘʩʪʦ-ʪʨʠʚʘʣʠʡ; 

- ʧʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʠʡ. 
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ʈʠʩʫʥʦʢ 7.2 - ʂʣʘʩʠʬiʢʘʮʽʷ ʫʤʦʚ i ʨʝʞʠʤiʚ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ 

(ʟʘ ɼʉʊʋ 2267-93
8
) 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ ʽ ʟʘʚʜʘʥʥʷ 

 

1. ɿʘ ʷʢʠʤʠ ʦʟʥʘʢʘʤʠ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʝʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ? 

2. ʗʢʽ ʚʠʤʦʛʠ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ? 

                                                 
8 ɼʉʊʋ 2267-93 ɺʠʨʦʙʠ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽ. ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʋʤʦʚʠ 

ʨʦʙʦʪʠ 

ʋʤʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʋʩʪʘʣʝʥʠʡ ɿʘ ʟʥʘʯʝʥʥʷʤ 

ʧʘʨʘʤʝʪʨʽʚ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʇʝʨʝʭʽʜʥʠʡ 

ʅʦʤʽʥʘʣʴʥʠʡ 

ʥʦʨʤʘʣʴʥʠʡ 

ɸʥʦʨʤʘʣʴʥʠʡ 

ɸʚʘʨʽʡʥʠʡ 

ʈʝʞʠʤ 

ʨʦʙʦʪʠ 

(ʩʫʢʫʧʥʽʩʪʴ 

ʫʤʦʚ ʨʦʙʦʪʠ) 

ʋʤʦʚʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 

ɿʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ  

ɿʘ ʪʨʠʚʘʣʽʩʪʶ 

ʨʦʙʦʪʠ  

ʈʝʞʠʤ 

ʥʝʨʦʙʦʯʦʛʦ 

ʭʦʜʫ 

ʈʝʞʠʤ 

ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ 

ʈʝʞʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʊʨʠʚʘʣʠʡ 

ʨʝʞʠʤ 

ʇʝʨʝʨʠʚʯʘʩʪʦ

-ʪʨʠʚʘʣʠʡ 

ʨʝʞʠʤ 

ʇʦʚʪʦʨʥʦ-

ʢʦʨʦʪʢʦʯʘʩʥʠ

ʡ ʨʝʞʠʤ 
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3. ʗʢ ʢʣʘʩʠʬʽʢʫʶʪʴ ʝʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʽʤʘʪʠʯʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ? 

4. ʉʢʽʣʴʢʠ ʽ ʷʢʽ ʢʘʪʝʛʦʨʽʾ ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ? 

5. ʅʘʟʚʽʪʴ ʽ ʨʦʟʰʠʬʨʫʡʪʝ ʫʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʟʘʭʠʩʪʫ 

ʦʙʣʘʜʥʘʥʥʷ ʚiʜ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

6. ɺ ʷʢʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʘʭ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʝʣʝʢʪʨʠʯʥʽ 

ʘʧʘʨʘʪʠ? 

7. ʗʢʠʡ ʚʧʣʠʚ ʚʽʜʽʛʨʘʶʪʴ ʫʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ? 

8. ʗʢʽ ʦʩʥʦʚʥʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʚʠʟʥʘʯʘʶʪʴ ʚʠʤʦʛʠ ʜʦ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ? 

9. ʅʘʟʚʽʪʴ ʫʤʦʚʠ ʨʦʙʦʪʠ ʝʣʝʢʪʨʠʯʥʠʭ ʘʧʘʨʘʪʽʚ? 

 

ʉʧʠʩʦʢ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽ ʾ

 

1. ʂʣʠʤʝʥʢʦ ɹ.ɺ. ɽʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ. ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʘʧʘʨʘʪʫʨʘ 

ʢʦʤʫʪʘʮʽʾ, ʢʝʨʫʚʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ. ɿʘʛʘʣʴʥʠʡ ʢʫʨʩ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. 

ʍʘʨʢʽʚ: ɺʠʜ-ʚʦ çʊʦʯʢʘè, 2012.- 340 ʩ. 

2. ʂʣʠʤʝʥʢʦ ɹ.ɺ. ɽʣʝʢʪʨʠʯʥʽ ʪʘ ʤʘʛʥʽʪʥʽ ʧʨʠʩʪʨʦʾ, ʝʣʝʢʪʨʠʯʥʽ 

ʫʩʪʘʥʦʚʢʠ. ʊʝʨʤʽʥʠ, ʪʣʫʤʘʯʝʥʥʷ, ʢʦʤʝʥʪʘʨʽ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ʍʘʨʢʽʚ.- 

ʊʦʯʢʘ, 2009. ï 272 ʩ. 

3. ʏʫʥʠʭʠʥ ɸ.ɸ.ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ. ʆʙʱʠʡ ʢʫʨʩ. ʄ.: 

ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ,1988.- 720 ʩ. 

4. ʊʘʝʚ ʀ.ʉ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʫʧʨʘʚʣʝʥʠʷ. ï ʄ.: ɺʳʩʰʘʷ 

ʰʢʦʣʘ, 1984.- 224 ʩ. 

5. ʈʦʜʰʪʝʡʥ ʃ.ɸ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ: ʋʯʝʙʥʠʢ ʜʣʷ 

ʪʝʭʥʠʢʫʤʦʚ.- 3-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʀ ʜʦʧ. ï ʃ.: ʕʥʝʨʛʦʠʟʜʘʪ. ʃʝʥʠʥʛʨ. ʦʪʜ-ʥʠʝ, 

1981. - 304 ʩ. 
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1 ʈʋɹʀʃʔʅʀʂʀ. ɺʀʄʀʂɸʏɯ. ʇɽʈɽʄʀʂɸʏɯ 

 
 

1.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ  

1.2 ʈʫʙʠʣʴʥʠʢʠ  

1.3 ɺʠʤʠʢʘʯʽ. ʇʘʢʝʪʥʽ ʚʠʤʠʢʘʯʽ  

1.3 ʇʝʨʝʤʠʢʘʯʽ 

 

ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ 

 

ʊʝʨʤʽʥ, 

ʚʠʟʥʘʯʝʥʥʷ 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʪʝʨʤʽʥʽʚ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

ɺʠʤʠʢʘʯ ʂʦʤʫʪʘʮʽʡʥʠʡ ʘʧʘʨʘʪ, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʤʠʢʘʥʥʷ ʽ 

ʚʠʤʠʢʘʥʥʷ ʦʜʥʦʛʦ ʯʠ ʢʽʣʴʢʦʭ 

ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ 

ʦn-off switch  

ʇʘʢʝʪʥʠʡ ʚʠʤʠʢʘʯ ɺʠʤʠʢʘʯ ʽʟ ʨʫʯʥʠʤ ʧʨʠʚʦʜʦʤ 

ʦʙʝʨʪʦʚʦʛʦ ʨʫʭʫ, ʟʽʙʨʘʥʠʡ ʽʟ 

ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ-ʧʘʢʝʪʽʚ, 

ʢʦʞʝʥ ʽʟ ʷʢʠʭ ʤʘʻ 

ʢʦʤʫʪʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ 

packet  switch  

ʇʝʨʝʤʠʢʘʯ ʇʨʠʩʪʨʽʡ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʟʤʽʥʠ ʟ'ʻʜʥʘʥʴ ʚ ʦʜʥʦʤʫ ʯʠ 

ʢʽʣʴʢʦʭ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʣʘʭ 

change-over switch, selector 

switch 

ɻʨʫʧʦʚʠʡ ʧʝʨʝʤʠʢʘʯ ɸʧʘʨʘʪ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʟʜʽʡʩʥʶʚʘʥʥʷ ʟʤʽʥ ʫ 

ʢʦʤʙʽʥʘʮʽʷʭ ʟ'ʻʜʥʘʥʥʷ 

ʢʽʣʴʢʦʭ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ 

group switch  

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ 

ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ 

ʅʘʡʙʽʣʴʰʘ ʥʦʤʽʥʘʣʴʥʘ 

ʨʦʙʦʯʘ ʥʘʧʨʫʛʘ 

ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʘ, ʥʘ 

ʷʢʫ ʨʦʟʨʘʭʦʚʘʥʘ ʨʦʙʦʪʘ 

ʛʦʣʦʚʥʦʛʦ ʢʦʣʘ 

ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʘ 

rated voltage of a switching 

device 

ʆʙʦʣʦʥʢʘ 

ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ 

ʏʘʩʪʠʥʘ ʘʙʦ ʩʫʢʫʧʥʽʩʪʴ 

ʯʘʩʪʠʥ ʢʦʤʫʪʘʮʽʡʥʦʛʦ 

ʘʧʘʨʘʪʘ, ʷʢʘ ʦʪʦʯʫʻ ʡʦʛʦ 

ʚʥʫʪʨʽʰʥʽ ʯʘʩʪʠʥʠ ʽ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʾʭ ʚʽʜ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

housing of a switching device 

 

ɸʙʨʝʚʽʘʪʫʨʠ 

 

ɸʙʨʝʚʽʘʪʫʨʘ 
ʅʘʧʠʩʘʥʥʷ ʘʙʨʝʚʽʘʪʫʨʠ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

DC ʇʦʩʪʽʡʥʠʡ ʩʪʨʫʤ direct current 

ɸʉ ɿʤʽʥʥʠʡ ʩʪʨʫʤ alternating current 
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ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʪʘ ʣʽʪʝʨʥʦ-ʮʠʬʨʦʚʽ ʧʦʟʥʘʯʝʥʥʷ ʚ 

ʝʣʝʢʪʨʠʯʥʠʭ ʩʭʝʤʘʭ 

 

 

Q ɺʠʤʠʢʘʯ (ʨʦʟôʻʜʥʫʚʘʯ) ʚ ʩʠʣʦʚʠʭ ʢʦʣʘʭ 

 

QS ʈʫʙʠʣʴʥʠʢ 

 

SA ʇʝʨʝʤʠʢʘʯ 

 

ʇʝʨʝʤʠʢʘʯ ʟ ʥʝʡʪʨʘʣʴʥʠʤ ʧʦʣʦʞʝʥʥʷʤ 

 

ʇʝʨʝʤʠʢʘʯ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʠʡ 

 

ʉʪʘʥʜʘʨʪʠ 

 

1. ɼʉʊʋ 2843-94. ɽʣʝʢʪʨʦʪʝʭʥʽʢʘ. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ. ʊʝʨʤʽʥʠ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ.- 68 ʩ. ʏʠʥʥʠʡ ʚʽʜ 01.01.1996 

2. ɼʉʊʋ 2848-94. ɸʧʘʨʘʪʠ ʝʣʝʢʪʨʠʯʥʽ ʢʦʤʫʪʘʮʽʡʥʽ. ʆʩʥʦʚʥʽ 

ʧʦʥʷʪʪʷ. ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ. ʏʠʥʥʠʡ ʚʽʜ 01.01.1996 

3. ɼʉʊʋ 2304-93. ɸʧʘʨʘʪʠ ʢʦʤʫʪʘʮʽʡʥʽ ʝʣʝʢʪʨʠʯʥʽ. ɺʠʤʠʢʘʯʽ, 

ʧʝʨʝʤʠʢʘʯʽ. ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ. ʏʠʥʥʠʡ ʚʽʜ 01.01.1995 

4. ɼʉʊʋ 3020-95 (ɻʆʉʊ 12434-93). ɸʧʘʨʘʪʠ ʢʦʤʫʪʘʮʽʡʥʽ 

ʥʠʟʴʢʦʚʦʣʴʪʥʽ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ɼʉʊʋ IEC 61020-1:2015 (IEC 61020-

1:2009, IDT). ʇʝʨʝʤʠʢʘʯʽ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʜʣʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. ʏʘʩʪʠʥʘ 1. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ.   
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1.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

 

ɼʦ ʨʫʯʥʠʭ ʩʠʣʦʚʠʭ ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʽʚ ʥʘʧʨʫʛʦʶ ʜʦ 1000 ɺ 

(ʥʠʟʴʢʦʚʦʣʴʪʥʠʭ) ʚʽʜʥʦʩʷʪʴ ʨʫʙʠʣʴʥʠʢʠ, ʧʝʨʝʤʠʢʘʯʽ, ʢʦʥʪʘʢʪʦʨʠ, ʥʘʪʠʩʢʥʽ 

ʧʫʩʢʘʯʽ ʪʘ ʘʚʪʦʤʘʪʠʯʥʽ ʧʦʚʽʪʨʷʥʽ ʚʠʤʠʢʘʯʽ. ʋʩʽ ʥʠʟʴʢʦʚʦʣʴʪʥʽ ʢʦʤʫʪʘʮʽʡʥʽ 

ʘʧʘʨʘʪʠ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʤʫʪʫʶʪʴ ʝʣʝʢʪʨʠʯʥʽ ʢʦʣʘ ʟ ʧʝʚʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʟʫʤʦʚʣʝʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʊʘʢ, ʚ ʤʦʤʝʥʪ ʧʫʩʢʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʯʠ ʛʘʣʴʤʫʚʘʥʥʷ ʡʦʛʦ ʰʣʷʭʦʤ 

ʧʨʦʪʠʚʤʠʢʘʥʥʷ ʚ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʪʨʫʤʠ, ʷʢʽ ʙʘʛʘʪʦʨʘʟʦʚʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʩʪʨʫʤʠ ʥʦʤʽʥʘʣʴʥʠʭ ʨʝʞʠʤʽʚ. ʂʦʤʫʪʫʚʘʪʠ ʢʦʣʘ ʟ ʽʥʜʫʢʪʠʚʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʟʥʘʯʥʦ ʪʷʞʯʝ, ʥʽʞ ʟ ʘʢʪʠʚʥʠʤ. 

ɺʠʧʫʩʢ ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʽʚ ʣʠʰʝ ʜʣʷ ʥʘʡʚʘʞʯʠʭ ʫʤʦʚ ʨʦʙʦʪʠ 

ʝʢʦʥʦʤʽʯʥʦ ʥʝʜʦʮʽʣʴʥʠʡ, ʦʩʢʽʣʴʢʠ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʟʘʢʣʘʜʝʥʘ ʚ ʥʠʭ 

ʝʣʝʢʪʨʠʯʥʘ ʽ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ ʥʽʢʦʣʠ ʥʝ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʘ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ 

ʥʝʚʠʧʨʘʚʜʘʥʠʭ ʚʠʪʨʘʪ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ. ʏʝʨʝʟ ʮʝ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚʠʧʫʩʢʘʻ ʨʽʟʥʽ ʩʝʨʽʾ ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʽʚ ʦʜʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʷʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ɻʆʉʊ 12434-83 ʢʣʘʩʠʬʽʢʫʻ ʫʩʽ ʤʦʞʣʠʚʽ ʦʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʠʟʴʢʦʚʦʣʴʪʥʠʭ ʘʧʘʨʘʪʽʚ ʥʘ ʥʘʩʪʫʧʥʽ ʢʘʪʝʛʦʨʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ (ʜʣʷ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ): ɸʉ-1 ï ʘʢʪʠʚʥʝ ʘʙʦ ʤʘʣʦʽʥʜʫʢʪʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʝʣʝʢʪʨʦʧʝʯʽ 

ʦʧʦʨʫ; ɸʉ-2 ï ʧʫʩʢ ʽ ʚʠʤʢʥʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʟ ʬʘʟʥʠʤ ʨʦʪʦʨʦʤ, 

ʛʘʣʴʤʫʚʘʥʥʷ ʧʨʦʪʠʚʤʠʢʘʥʥʷʤ; ɸʉ-3 ï ʧʨʷʤʠʡ ʧʫʩʢ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʟ 

ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʠʤ ʨʦʪʦʨʦʤ, ʚʠʤʢʥʝʥʥʷ ʜʚʠʛʫʥʽʚ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ; ɸʉ-4 ï 

ʧʫʩʢ ʜʚʠʛʫʥʽʚ ʟ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʠʤ ʨʦʪʦʨʦʤ, ʚʽʜʢʣʶʯʝʥʥʷ ʥʝʨʫʭʦʤʠʭ 

ʜʚʠʛʫʥʽʚ, ʘʙʦ ʜʚʠʛʫʥʽʚ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʧʦʚʽʣʴʥʦ, ʛʘʣʴʤʫʚʘʥʥʷ 

ʧʨʦʪʠʚʤʠʢʘʥʥʷʤ; ɸʉ-11 ï ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʘʤʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ; ɸʉ-

20 ï ʢʦʤʫʪʘʮʽʷ ʢʽʣ ʘʢʪʠʚʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʚʢʣʶʯʘʶʯʠ ʧʦʤʽʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ɸʉ-22 ï ʢʦʤʫʪʘʮʽʷ ʟʤʽʥʥʠʭ ʘʢʪʠʚʥʠʭ ʪʘ ʽʥʜʫʢʪʠʚʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, 

ʚʢʣʶʯʘʶʯʠ ʧʦʤʽʨʥʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ; ɸʉ-23 ï ʢʦʤʫʪʘʮʽʷ ʥʘʚʘʥʪʘʞʝʥʠʭ 

ʜʚʠʛʫʥʽʚ ʯʠ ʽʥʰʠʭ ʚʠʩʦʢʦʽʥʜʫʢʪʠʚʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ.  

ʋ ʟʛʘʜʘʥʦʤʫ  ʩʪʘʥʜʘʨʪʽ ʥʘʚʝʜʝʥʽ ʢʦʥʢʨʝʪʥʽ ʫʤʦʚʠ ʢʦʤʫʪʘʮʽʾ ʢʽʣ ʟ 

ʚʠʟʥʘʯʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʢʦʞʥʦʾ ʢʘʪʝʛʦʨʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʥʘʚʝʜʝʥʽ ʢʘʪʝʛʦʨʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʽʚ ʜʣʷ ʢʽʣ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ, ʷʢʽ ʧʦʟʥʘʯʘʶʪʴʩʷ ʙʫʢʚʘʤʠ Dʉ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʮʠʬʨʘʤʠ. ʋ ʪʝʭʥʽʯʥʠʭ 

ʜʘʥʠʭ ʥʠʟʴʢʦʚʦʣʴʪʥʠʭ ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʟʥʘʯʘʻʪʴʩʷ 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢʘʪʝʛʦʨʽʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ.  
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1.2 ʈʫʙʠʣʴʥʠʢʠ  

 

ʈʫʙʠʣʴʥʠʢ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʨʦʩʪʽʰʠʭ ʘʧʘʨʘʪʽʚ ʢʦʤʫʪʘʮʽʾ ʥʝʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʨʠʥʮʠʧʫ ʜʽʾ. ʈʫʙʠʣʴʥʠʢʠ ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ, ʘ ʪʘʢʦʞ ʧʝʨʝʤʠʢʘʯʽ, ʷʢʽ ʤʘʶʪʴ 

ʮʝʥʪʨʘʣʴʥʫ ʨʫʢʦʷʪʢʫ, ʚʠʢʦʥʫʶʪʴ ʢʝʨʫʶʯʽ ʜʽʾ ʽʟ ʟʘʤʠʢʘʥʥʷ ʽ ʨʦʟʤʠʢʘʥʥʷ 

ʥʝʥʘʚʘʥʪʘʞʝʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ, ʘʧʘʨʘʪʠ ʟ ʙʽʯʥʦʶ ʨʫʢʦʷʪʢʦʶ ʤʦʞʫʪʴ 

ʚʤʠʢʘʪʠ / ʚʠʤʠʢʘʪʠ ʥʘʚʘʥʪʘʞʝʥʽ ʢʦʣʘ. ʗʢʱʦ ʫ ʨʫʙʠʣʴʥʠʢʘ ʻ ʟʘʭʠʩʥʠʡ ʢʦʞʫʭ, 

ʪʦ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʷʢ ʧʫʩʢʦʚʠʡ ʘʧʘʨʘʪ ʜʣʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 

ʇʨʠʩʪʨʦʾ ʟ ʮʝʥʪʨʘʣʴʥʠʤʠ ʽ ʙʽʯʥʠʤʠ ʚʘʞʝʣʷʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʦʟʧʦʜʽʣʴʥʠʭ 

ʩʠʣʦʚʠʭ ʧʫʥʢʪʘʭ, ʘ ʪʘʢʦʞ ʚ ʨʦʟʧʦʜʽʣʴʯʠʭ ʱʠʪʘʭ ʜʣʷ ʢʦʤʫʪʘʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ 

ʢʽʣ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʈʫʙʠʣʴʥʠʢʠ (ʨʠʩ.1.1) ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʝʯʘʩʪʦʛʦ ʨʫʯʥʦʛʦ 

ʫʚʽʤʢʥʝʥʥʷ ʽ ʚʠʤʢʥʝʥʥʷ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʣʘʭ. ʇʨʠʩʪʨʽʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʝʨʪʠʢʘʣʴʥʠʤ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʥʘ ʧʘʥʝʣʴ ʨʦʟʧʦʜʽʣʴʯʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʈʫʙʠʣʴʥʠʢʠ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʨʫʢʦʷʪʦʢ ʽ ʧʨʠʚʦʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʢʦʣʘʭ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟʽ ʟʥʘʯʝʥʥʷʤ ʥʘʧʨʫʛʠ ʜʦ 500 ɺ ʽ ʚ ʢʦʣʘʭ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ ʟ ʥʘʧʨʫʛʦʶ ʥʝ ʚʠʱʝ 440 ɺ.  

ʆʢʨʽʤ ʮʴʦʛʦ ʻ ʤʦʜʝʣʽ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʥʝʘʚʪʦʤʘʪʠʯʥʫ ʢʦʤʫʪʘʮʽʶ ʚ 

ʩʠʣʦʚʠʭ ʢʦʣʘʭ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟʽ ʟʥʘʯʝʥʥʷʤ ʥʘʧʨʫʛʠ ʜʦ 660 ɺ ʽ 440 ɺ ʜʣʷ 

ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ. 

ʈʫʙʠʣʴʥʠʢʠ ʤʘʶʪʴ ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʘ ʪʠʧʦʤ ʾʭ ʚʠʢʦʥʘʥʥʷ. ɺʦʥʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʽʜʢʨʠʪʠʤʠ ʯʠ ʟʘʭʠʱʝʥʠʤʠ, ʧʨʠʚʦʜʦʤ ʤʦʞʝ ʩʣʫʞʠʪʠ ʮʝʥʪʨʘʣʴʥʘ ʘʙʦ 

ʙʽʯʥʘ ʨʫʢʦʷʪʢʘ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʦʣʶʩʽʚ ʨʦʟʨʽʟʥʷʶʪʴ 1, 2, ʘʙʦ 3-

ʧʦʣʶʩʥʽ ʨʫʙʠʣʴʥʠʢʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʦʚʽʜʥʠʢʽʚ ʘʧʘʨʘʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟ ʧʝʨʝʜʥʽʤ ʘʙʦ ʟʘʜʥʽʤ ʧʽʜʢʣʶʯʝʥʥʷʤ. 

ʈʫʙʠʣʴʥʠʢʠ, ʷʢʽ ʤʘʶʪʴ ʮʝʥʪʨʘʣʴʥʫ ʨʫʢʦʷʪʢʫ, ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ 

ʬʫʥʢʮʽʾ ʨʦʟ'ʻʜʥʫʚʘʯʽʚ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʦʟʤʠʢʘʥʥʷ ʟʘʟʜʘʣʝʛʽʜʴ 

ʟʥʝʩʪʨʫʤʣʝʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ, ʽʥʰʽ ʚʠʜʠ ʨʫʙʠʣʴʥʠʢʽʚ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ 

ʢʦʤʫʪʘʮʽʶ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʈʫʙʠʣʴʥʠʢʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʫʩʢʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, 

ʧʦʪʫʞʥʽʩʪʴ ʷʢʠʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 ʢɺʪ, ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʥʦʤʽʥʘʣʴʥʦʛʦ 

ʩʪʨʫʤʫ ʘʧʘʨʘʪʫ ʙʝʟ ʢʘʤʝʨ ʛʘʩʽʥʥʷ ʜʫʛʠ ʤʘʻ ʚ 4-5 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʜʚʠʛʫʥʘ. 
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ʈʫʙʠʣʴʥʠʢ ʈɹ-4 400 ɸ 

 

ʈʫʙʠʣʴʥʠʢ- 

ʨʦʟ'ʻʜʥʫʚʘʯ ɺʈ 32ʀ 

100ɸ 

 

ʈʫʙʠʣʴʥʠʢ 

ʧʝʨʝʢʠʜʥʠʡ SC-68 4P 

100A 

 

ʈʫʙʠʣʴʥʠʢ ɸɹɹ ʆʊ 40 

F3C (40ɸ) 

 

ʈʠʩʫʥʦʢ 1.1 ï ʈʫʙʠʣʴʥʠʢʠ 

 

ʈʫʙʠʣʴʥʠʢ (ʨʠʩ.1.2) ʤʽʩʪʠʪʴ ʟʙʽʨʢʫ, ʜʦ ʷʢʦʾ ʚʭʦʜʷʪʴ ʦʜʥʦʪʠʧʥʽ ʧʘʢʝʪʠ. 

ɺʦʥʠ ʩʪʷʛʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʧʠʣʴʦʢ ʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʦʤʫ ʚʘʣʫ ʟ 

ʧʣʘʩʪʤʘʩʠ. ʇʘʢʝʪ ʤʽʩʪʠʪʴ ʢʦʨʧʫʩ, ʘ ʪʘʢʦʞ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʙʦʨʫ ʥʝʨʫʭʦʤʠʭ 

ʢʦʥʪʘʢʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʧʘʢʝʪʽʚ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʢʽʣʴʢʦʩʪʽ ʧʦʣʶʩʽʚ, ʢʨʽʤ 

http://opir.com.ua/ru/rubilniki_zapobizhniki_ta_trimachi?product_id=2721
http://opir.com.ua/ru/rubilniki_zapobizhniki_ta_trimachi?product_id=2721
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ʮʴʦʛʦ ʜʦʜʘʻʪʴʩʷ ʦʜʠʥ ʢʦʨʧʫʩ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʤʝʭʘʥʽʟʤ ʬʽʢʩʘʮʽʾ. ʈʫʭʦʤʽ 

ʢʦʥʪʘʢʪʠ ʤʘʶʪʴ ʜʚʘ ʧʘʨʘʣʝʣʴʥʦ ʨʦʟʤʽʱʝʥʠʭ ʥʦʞʽ (ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʣʶʩʘ), ʷʢʽ 

ʩʪʠʩʥʫʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʽʨʘʣʴʥʠʭ ʧʨʫʞʠʥ.  

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʯʘʩʪʠʥʦʶ ʨʫʙʠʣʴʥʠʢʘ ʻ ʢʦʥʪʘʢʪʠ. ʋ ʧʝʨʝʚʘʞʥʽʡ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚ ʮʠʭ ʘʧʘʨʘʪʘʭ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʨʫʙʥʽ ʢʦʥʪʘʢʪʠ. ʋ 

ʨʫʙʠʣʴʥʠʢʘʭ ʥʘ ʤʘʣʽ ʩʪʨʫʤʠ ʢʦʥʪʘʢʪʥʝ ʥʘʪʠʩʢʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʫʞʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʛʫʙʦʢ, ʘ ʥʘ ʩʪʨʫʤʠ ʚʽʜ 100 ɸ ʽ ʚʠʱʝ - 

ʩʪʘʣʝʚʠʤʠ ʧʨʫʞʠʥʘʤʠ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʘʪʠʩʢʘʥʥʷ ʧʘʜʘʻ ʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ, ʘʣʝ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʥʦʰʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʟ-ʟʘ ʪʝʨʪʷ, ʱʦ ʻ ʦʙʤʝʞʫʶʯʠʤ ʜʣʷ ʩʠʣʠ 

ʥʘʪʠʩʢʘʥʥʷ ʬʘʢʪʦʨʦʤ. 

ɻʘʩʽʥʥʷ ʜʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʧʨʠ ʤʘʣʠʭ ʩʪʨʫʤʘʭ (ʜʦ 75 ɸ) 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʾʾ ʤʝʭʘʥʽʯʥʦʛʦ ʨʦʟʪʷʛʫʚʘʥʥʷ ʥʦʞʘʤʠ, ʷʢʽ 

ʨʦʟʭʦʜʷʪʴʩʷ. ʇʨʠ ʚʝʣʠʢʠʭ ʩʪʨʫʤʘʭ ʛʘʩʽʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʘ 

ʨʘʭʫʥʦʢ ʧʝʨʝʤʽʱʝʥʥʷ ʜʫʛʠ ʧʽʜ ʜʽʻʶ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ ʢʦʥʪʫʨʫ ʩʪʨʫʤʫ 

(ʜʝʪʘʣʽ ʨʫʙʠʣʴʥʠʢʘ, ʜʫʛʘ). ɿʤʝʥʰʝʥʥʷ ʜʦʚʞʠʥʠ ʥʦʞʘ ʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʟʜʘʪʥʽʩʪʴ  ʜʦ ʚʠʤʢʥʝʥʥʷ ʨʫʙʠʣʴʥʠʢʘ. ʈʘʮʽʦʥʘʣʴʥʦʶ ʻ ʪʘʢʘ ʜʦʚʞʠʥʘ ʥʦʞʘ, ʧʨʠ 

ʷʢʽʡ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʜʽʡʥʝ ʛʘʩʽʥʥʷ ʩʪʨʫʤʫ ʜʦ 75 ɸ. 

ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʧʨʠ ʦʜʥʦʬʘʟʥʦʤʫ ʩʪʨʫʤʽ ʥʘʧʨʫʛʦʶ 220 ɺ ʽ 

ʧʨʠ ʪʨʠʬʘʟʥʦʤʫ ʩʪʨʫʤʽ ʥʘʧʨʫʛʦʶ 380 ʽ 500 ɺ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʘ 

ʨʘʭʫʥʦʢ ʙʽʣʷʢʘʪʦʜʥʠʭ ʷʚʠʱ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʠ ʧʝʨʝʭʦʜʽ ʩʪʨʫʤʫ ʯʝʨʝʟ ʥʫʣʴ. 

ʋʞʝ ʧʨʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ ʙʣʠʟʴʢʦ 2 ʤʤ ʜʫʛʘ ʥʘʜʽʡʥʦ ʛʘʩʠʪʴʩʷ. 

ɼʦʚʞʠʥʫ ʥʦʞʘ ʚ ʨʫʙʠʣʴʥʠʢʘʭ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʯʝʨʝʟ ʫʩʝ ʮʝ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʥʝ 

ʟ ʫʤʦʚ ʛʘʩʽʥʥʷ ʜʫʛʠ, ʘ ʚʠʭʦʜʷʯʠ ʟ ʤʝʭʘʥʽʯʥʠʭ ʫʤʦʚ. 
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ʈʠʩʫʥʦʢ 1.2 - ʂʦʥʩʪʨʫʢʮʽʷ ʨʫʙʠʣʴʥʠʢʽʚ: ʘ - ʨʫʙʠʣʴʥʠʢ ʟ ʙʽʯʥʦʶ 

ʨʫʢʦʷʪʢʦʶ ʽ ʜʫʛʦʛʘʩʥʦʶ ʢʘʤʝʨʦʶ; ʙ, ʚ - ʨʫʙʠʣʴʥʠʢʠ ʟ ʮʝʥʪʨʘʣʴʥʠʤ 

ʚʘʞʽʣʴʥʠʤ ʧʨʠʚʦʜʦʤ ʽ ʜʫʛʦʛʘʩʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ; 1 - ʨʫʢʦʷʪʢʠ, 2 ʥʝʨʫʭʦʤʽ 

ʢʦʥʪʘʢʪʠ; 3 - ʜʫʛʦʛʘʩʥʽ ʧʨʠʩʪʨʦʾ;  4 - ʥʦʞʽ; 5 - ʩʪʽʡʢʠ; 6, 11 - ʦʩʥʦʚʠ; 7 - ʚʘʣ; 8 

- ʧʨʫʞʠʥʘ; 9, 10 - ʩʠʩʪʝʤʘ ʚʘʞʝʣʽʚ; 12 - ʜʫʛʦʛʘʩʠʣʴʥʽ ʢʦʥʪʘʢʪʠ 

 

ʇʨʠ ʤʦʥʪʘʞʽ ʨʫʙʠʣʴʥʠʢʽʚ ʚ ʨʦʟʧʦʜʽʣʴʥʠʭ ʷʱʠʢʘʭ ʘʙʦ ʚ ʟʘʢʨʠʪʠʭ 

ʨʦʟʧʦʜʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʤʘʣʦʛʦ ʦʙ'ʻʤʫ ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʧʠʪʘʥʥʷ ʦʙʤʝʞʝʥʥʷ 

ʨʦʟʤʽʨʽʚ ʜʫʛʠ. ʅʝʦʙʭʽʜʥʦ, ʱʦʙ ʽʦʥʽʟʦʚʘʥʽ ʛʘʟʠ ʢʽ ʟʘʣʠʰʠʣʠʩʷ ʧʽʩʣʷ ʟʛʘʩʘʥʥʷ 

ʜʫʛʠ, ʥʝ ʚʠʢʣʠʢʘʣʠ ʟʘʤʠʢʘʥʴ ʥʘ ʢʦʨʧʫʩ ʘʙʦ ʤʽʞ ʩʪʨʫʤʦʚʽʜʥʠʤʠ ʯʘʩʪʠʥʘʤʠ. ʋ 

ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʨʫʙʠʣʴʥʠʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʜʫʛʦʛʘʩʥʠʤʠ 

ʢʘʤʝʨʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʽ ʜʦʩʚʽʜ ʩʚʽʜʯʘʪʴ, ʱʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʣʦʛʘʙʘʨʠʪʥʠʭ 

ʨʫʙʠʣʴʥʠʢʽʚ ʽ ʧʝʨʝʤʠʢʘʯʽʚ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʥʘʜʽʡʥʦʶ ʢʦʤʫʪʘʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ 

ʚ ʤʝʞʘʭ ʩʚʦʾʭ ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʽʚ, ʥʝʦʙʭʽʜʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʫʛʦʛʘʩʥʠʭ 

ʢʘʤʝʨ. ɽʬʝʢʪʠʚʥʦʶ ʩʣʽʜ ʚʚʘʞʘʪʠ ʢʘʤʝʨʫ ʟ ʜʫʛʦʛʘʩʥʠʤʠ ʛʨʘʪʢʘʤʠ. 

ɼʫʛʦʛʘʩʥʽ ʢʦʥʪʘʢʪʠ 12 ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʨʫʙʠʣʴʥʠʢʘʭ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʧʨʠ ʩʪʨʫʤʘʭ ʧʦʥʘʜ 100 ɸ ʽ ʫ ʚʩʽʭ ʨʫʙʠʣʴʥʠʢʘʭ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ, ʚ ʷʢʠʭ ʰʚʠʜʢʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ ʢʦʥʪʘʢʪʽʚ ʽ ʾʭ ʟʘʟʦʨ ʥʝ ʚʧʣʠʚʘʶʪʴ 

ʧʦʤʽʪʥʦ ʥʘ ʫʤʦʚʠ ʛʘʩʽʥʥʷ ʜʫʛʠ. ɼʫʛʦʛʘʩʥʽ ʢʦʥʪʘʢʪʠ, ʚʠʤʠʢʘʶʯʠʩʴ ʦʩʪʘʥʥʽʤʠ, 

ʩʣʫʞʘʪʴ ʪʫʪ ʜʣʷ ʟʘʭʠʩʪʫ ʛʦʣʦʚʥʠʭ ʥʦʞʽʚ ʚʽʜ ʦʙʛʦʨʘʥʥʷ. 
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ʈʫʙʠʣʴʥʠʢʠ ʥʘ ʚʝʣʠʢʽ ʩʪʨʫʤʠ (ʧʦʥʘʜ l 000 ɸ) ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʤʘ 

ʧʘʨʘʣʝʣʴʥʠʤʠ ʥʦʞʘʤʠ ʰʣʷʭʦʤ ʥʘʙʦʨʫ ʚʽʜʧʦʚʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʣʦʢʽʚ. 

ʇʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ ʙʣʦʯʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʙʣʦʢʫ. ʇʨʠ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, 

ʱʦ ʚʥʘʩʣʽʜʦʢ ʙʣʠʟʴʢʦʩʪʽ ʦʢʨʝʤʠʭ ʧʣʘʩʪʠʥ ʩʪʨʫʤ ʤʽʞ ʥʠʤʠ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ 

ʥʝʨʽʚʥʦʤʽʨʥʦ. ʅʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʨʫʙʠʣʴʥʠʢʘ ʟʨʦʩʪʘʻ ʧʨʠ ʮʴʦʤʫ ʥʝ 

ʧʨʦʧʦʨʮʽʡʥʦ ʢʽʣʴʢʦʩʪʽ ʧʣʘʩʪʠʥ, ʘ ʧʦʚʽʣʴʥʽʰʝ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʪʨʴʦʭ 

ʧʘʨʘʣʝʣʴʥʠʭ ʝʣʝʤʝʥʪʘʭ ʥʘ 1000 ɸ, ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʨʫʙʠʣʴʥʠʢʘ ʙʫʜʝ 2500 

ɸ. 

ʈʫʙʠʣʴʥʠʢ ɺʈ32 (ʚʠʤʠʢʘʯ-ʨʦʟ'ʻʜʥʫʚʘʯ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʫʯʥʦʾ 

ʢʦʤʫʪʘʮʽʾ ʢʽʣ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʥʦʤʽʥʘʣʴʥʦʶ ʥʘʧʨʫʛʦʶ ʜʦ 660ɺ ʥʦʤʽʥʘʣʴʥʦʾ 

ʯʘʩʪʦʪʠ 50ɻʮ. 

ʆʩʥʦʚʥʠʤʠ ʚʫʟʣʘʤʠ ʨʫʙʠʣʴʥʠʢʘ ɺʈ32 (ʨʠʩ.1.1) ʻ ʨʫʭʦʤʽ ʽ ʥʝʨʫʭʦʤʽ 

ʢʦʥʪʘʢʪʠ. ʅʘʙʽʨ ʨʫʭʦʤʠʭ ʽ ʥʝʨʫʭʦʤʠʭ ʢʦʥʪʘʢʪʽʚ ʟ ʢʦʨʧʫʩʦʤ ʩʢʣʘʜʘʻ ʧʘʢʝʪ. 

ʇʘʢʝʪʠ ʩʪʷʛʥʫʪʽ ʰʧʠʣʴʢʘʤʠ. ʂʽʣʴʢʽʩʪʴ ʧʘʢʝʪʽʚ ʚʽʜʧʦʚʽʜʘʻ ʢʽʣʴʢʦʩʪʽ ʧʦʣʶʩʽʚ 

ʧʣʶʩ ʦʜʠʥ ʢʦʨʧʫʩ, ʚ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʠʡ ʤʝʭʘʥʽʟʤ ʬʽʢʩʘʮʽʾ, ʱʦ ʩʣʫʞʠʪʴ ʜʣʷ 

ʬʽʢʩʘʮʽʾ ʨʫʢʦʷʪʢʠ ʧʨʠʚʦʜʫ ʚ ʧʦʣʦʞʝʥʥʷʭ çʫʚʽʤʢʥʝʥʦè ʽ çʚʠʤʢʥʝʥʦè. 

ʈʫʭʦʤʽ ʢʦʥʪʘʢʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʧʣʘʩʪʤʘʩʦʚʠʡ ʚʘʣ, ʧʨʠ ʧʦʚʦʨʦʪʽ ʷʢʦʛʦ 

ʨʫʢʦʷʪʢʦʶ ʧʨʠʚʦʜʫ ʚ ʢʦʤʫʪʘʮʽʡʥʝ ʧʦʣʦʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʤʠʢʘʥʥʷ ʽ 

ʨʦʟʤʠʢʘʥʥʷ ʢʦʥʪʘʢʪʽʚ. 

ʋ ʢʦʥʩʪʨʫʢʮʽʾ ʨʫʙʠʣʴʥʠʢʘ ɺʈ32 ʟʘʩʪʦʩʦʚʘʥʘ ʢʦʥʪʘʢʪʥʘ ʩʠʩʪʝʤʘ 

ʥʦʞʦʚʦʛʦ ʪʠʧʫ ʟ ʧʦʜʚʽʡʥʠʤ ʚʠʜʠʤʠʤ ʨʦʟʨʠʚʦʤ ʢʦʣʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʜʚʽʡʥʦʛʦ ʨʦʟʨʠʚʫ ʢʦʣʘ, ʚʝʣʠʢʠʭ ʨʦʟʭʠʣʽʚ ʢʦʥʪʘʢʪʽʚ ʽ ʜʫʛʦʛʘʩʥʠʭ ʢʘʤʝʨ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʝ ʛʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʧʨʠ ʢʦʤʫʪʘʮʽʾ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʧʝʨʝʜʯʘʩʥʦʤʫ ʽ ʥʘʜʤʽʨʥʦʤʫ ʟʥʦʰʝʥʥʶ 

ʢʦʥʪʘʢʪʽʚ. 

ʈʫʙʠʣʴʥʠʢʠ ɺʈ32 ʚʽʜʧʦʚʽʜʘʶʪʴ ʊʋ3424-029-18461115-2009 ʪʘ ɯɽʉ 

60947-3.1.2 ʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ ʥʠʟʴʢʦʚʦʣʴʪʥʽ ʢʦʤʧʣʝʢʪʥʽ 

ʧʨʠʩʪʨʦʾ. ɿʘ ʪʘʢʠʭ ʦʙʩʪʘʚʠʥ ɺʈ-32 ʚʠʧʫʩʢʘʶʪʴʩʷ ʚ ʪʨʠʧʦʣʶʩʥʦʤʫ ʚʠʢʦʥʘʥʥʽ 

ʟ ʧʨʠʚʦʜʦʤ ʽʟ ʟʥʽʤʥʦʶ ʙʽʯʥʦʶ ʟʤʽʱʝʥʦʶ ʨʫʢʦʷʪʢʦʶ. 

 

ʉʪʨʫʢʪʫʨʘ ʫʤʦʚʥʦʛʦ ʧʦʟʥʘʯʝʥʥʷ ʨʫʙʠʣʴʥʠʢʘ ɺʈ32: 

 

ɺʈ32-ʍʍ ʍ-ʍ-ʍ-ʍ-ʍ 

     1    2    3  4  5  6  7   

 

1 - ʇʦʟʥʘʯʝʥʥʷ ʩʝʨʽʾ; 

2 - ʋʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ ʥʦʤʽʥʘʣʴʥʦʛʦ(ʪʝʧʣʦʚʦʛʦ) ʩʪʨʫʤʫ: 

31 - 100ɸ; 
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35 - 250ɸ; 

37 - 400ɸ; 

39 - 630ɸ 

3 - ʋʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʟʥʽʤʘʥʥʷ ʨʫʢʦʷʪʢʠ: 

ɸ ï ʥʝʟʥʽʤʥʘ; 

ɺ ïʟʥʽʤʥʘ 

4 - ʋʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʣʶʩʽʚ ʽ ʢʽʣʴʢʦʩʪʽ ʥʘʧʨʷʤʢʽʚ:  

3 - ʪʨʠʧʦʣʶʩʥʠʡ ʥʘ ʦʜʠʥ ʥʘʧʨʷʤʦʢ; 

7 - ʪʨʠʧʦʣʶʩʥʠʡ ʥʘ ʜʚʘ ʥʘʧʨʷʤʢʠ 

5 - ʋʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ ʜʫʛʦʛʘʩʥʠʭ ʢʘʤʝʨ: 

0 ï ʚʽʜʩʫʪʥʽʩʪʴ; 

1 ï ʥʘʷʚʥʽʩʪʴ 

6 - ʇʦʟʥʘʯʝʥʥʷ ʚʠʜʫ ʨʫʢʦʷʪʢʠ ʧʨʠʚʦʜʫ: 

2 - ʙʦʢʦʚʘ ʨʫʢʦʷʪʢʘ; 

4 - ʧʝʨʝʜʥʷ ʟʤʽʱʝʥʘ ʨʫʢʦʷʪʢʘ; 

5 - ʙʦʢʦʚʘ ʟʤʽʱʝʥʘ ʨʫʢʦʷʪʢʘ 

7- ʇʦʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʧʦʤʽʞʥʠʭ ʢʦʥʪʘʢʪʽʚ: 

0 ï ʙʝʟ ʜʦʧʦʤʽʞʥʠʭ ʢʦʥʪʘʢʪʽʚ 

 

ʂʦʤʫʪʘʮʽʷ ʢʽʣ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʜʦʧʫʩʢʘʻʪʴʩʷ ʪʽʣʴʢʠ 

ʚʠʤʠʢʘʯʝʤ-ʨʦʟ'ʻʜʥʫʚʘʯʝʤ ʽʟ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʜʫʛʦʛʘʩʥʠʤʠ ʢʘʤʝʨʘʤʠ. 

ɺʠʚʦʜʠ ʚʠʤʠʢʘʯʘ-ʨʦʟ'ʻʜʥʫʚʘʯʘ ɺʈ32 ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠʻʜʥʘʥʥʷ ʤʽʜʥʠʭ ʽ 

ʘʣʶʤʽʥʽʻʚʠʭ ʧʨʦʚʦʜʽʚ ʪʘ ʩʪʨʫʤʦʚʽʜʥʠʭ ʞʠʣ ʢʘʙʝʣʽʚ, ʦʢʽʥʮʴʦʚʘʥʠʭ 

ʢʘʙʝʣʴʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ, ʘ ʪʘʢʦʞ ʤʽʜʥʠʭ ʽ ʘʣʶʤʽʥʽʻʚʠʭ ʰʠʥ. 

ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʚʠʤʠʢʘʯʘ - ʨʫʙʠʣʴʥʠʢʘ ɺʈ32 ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ: 

- ʢʦʥʩʪʨʫʢʮʽʶ ʢʦʥʪʘʢʪʥʦʾ ʩʠʩʪʝʤʠ ʥʦʞʦʚʦʛʦ ʪʠʧʫ ʟ ʧʦʜʚʽʡʥʠʤ ʚʠʜʠʤʠʤ 

ʨʦʟʨʠʚʦʤ ʢʦʣʘ; 

- ʩʪʨʫʤʦʚʽʜʥʽ ʝʣʝʤʝʥʪʠ ʟ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʾ ʤʽʜʽ ʤʘʨʢʠ ʄ1; 

- ʥʘʷʚʥʽʩʪʴ ʜʦʧʦʤʽʞʥʠʭ ʢʦʥʪʘʢʪʽʚ; 

- ʢʦʥʩʪʨʫʢʮʽʷ ʢʦʥʪʘʢʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʻʜʥʘʥʥʷ ʤʽʜʥʠʭ ʽ ʘʣʶʤʽʥʽʻʚʠʭ 

ʧʨʦʚʽʜʥʠʢʽʚ ʽ ʢʘʙʝʣʽʚ ʢʘʙʝʣʴʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ ʘʙʦ ʢʦʥʪʘʢʪʥʠʤʠ 

ʟʘʪʠʩʢʘʯʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʴʙʦʚʠʭ ʟ'ʻʜʥʘʥʴ. 

ʇʝʨʝʜʙʘʯʝʥʠʡ ʨʷʜ ʪʠʧʦʚʠʢʦʥʘʥʴ ʚʠʤʠʢʘʯʘ - ʨʫʙʠʣʴʥʠʢʘ ɺʈ32: 

- ʟʘ ʥʦʤʽʥʘʣʴʥʠʤ ʩʪʨʫʤʦʤ; 

- ʟʘ ʚʠʜʦʤ ʨʫʯʥʦʛʦ ʧʨʠʚʦʜʫ, ʟʦʢʨʝʤʘ ʟ ʧʝʨʝʜʥʴʦʶ ʧʦʚʦʨʦʪʥʦʶ 

ʨʫʢʦʷʪʢʦʶ; 

- ʟʘ ʢʽʣʴʢʽʩʪʶ ʥʘʧʨʷʤʢʽʚ ʽ ʧʦʣʶʩʽʚ; 

- ʟʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʢʦʥʪʘʢʪʥʠʭ ʚʠʚʦʜʽʚ. 

1.3 ɺʠʤʠʢʘʯʽ. ʇʘʢʝʪʥʽ ʚʠʤʠʢʘʯʽ 
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ʉʠʣʦʚʽ ʥʝʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ.  

ʅʝʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ (ʨʠʩ.1.3) - ʮʝ ʢʦʤʫʪʘʮʽʡʥʽ ʘʧʘʨʘʪʠ, ʷʢ ʧʨʘʚʠʣʦ, 

ʟ ʨʫʯʥʠʤ ʧʨʠʚʦʜʦʤ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʦʨʽʚʥʷʥʦ ʨʽʜʢʽʩʥʠʭ ʫʚʽʤʢʥʝʥʴ ʽ 

ʚʠʤʢʥʝʥʴ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʝʨʝʤʠʢʘʥʥʷ ʜʽʣʷʥʢʠ ʢʦʣʘ ʟ ʦʜʥʦʛʦ 

ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʥʘ ʽʥʰʝ. ɼʝʷʢʽ ʚʠʜʠ ʚʠʤʠʢʘʯʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʦʞ 

ʜʣʷ ʥʝʯʘʩʪʠʭ ʧʫʩʢʽʚ ʽ ʟʫʧʠʥʦʢ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ. 

 

 

ɺʠʤʠʢʘʯ-ʨʦʟôʻʜʥʫʚʘʯ 

INTERPACT INV160 3ʇ 

ʝʢʩʪʨʝʥʦʛʦ ʚʠʤʠʢʘʥʥʷ 

 

ɺʠʤʠʢʘʯʽ ʢʥʦʧʢʦʚʽ ʟ 

ʙʣʦʢʫʚʘʥʥʷʤ ʩʝʨʽʾ ɺʂʀ 

 

ɺʠʤʠʢʘʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʝʨʽʾ 

ɺʅ-32 

 

ʈʠʩʫʥʦʢ 1.3 ï ʉʠʣʦʚʽ ʚʠʤʠʢʘʯʽ ʽ ʚʠʤʠʢʘʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

 

ɺʠʤʠʢʘʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʨʠʩ.1.3) ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʚʽʤʢʥʝʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ 

ʪʘ ʚʠʤʢʥʝʥʥʷ ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʚ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʧʨʦʚʝʜʝʥʥʷ ʩʪʨʫʤʫ ʚ ʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʘʭ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʢʦʨʦʪʢʦʤʫ 

ʟʘʤʠʢʘʥʥʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ ʨʦʟ'ʻʜʥʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ. 

 

ʇʘʢʝʪʥʽ ʚʠʤʠʢʘʯʽ.  

ʇʘʢʝʪʥʠʡ ʚʠʤʠʢʘʯ (ʨʠʩ.1.4) - ʮʝ ʨʫʯʥʠʡ ʘʧʘʨʘʪ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʢʦʤʫʪʘʮʽʾ (ʫʚʽʤʢʥʝʥʥʷ/ʚʠʤʢʥʝʥʥʷ) ʥʝʚʝʣʠʢʠʭ ʩʪʨʫʤʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʘʢʝʪʥʽ 

ʚʠʤʠʢʘʯʽ (ʨʠʩ.1.4) ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞʘʭ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 

http://www.elec.ru/library/manuals/vyklyuchateli-knopochnye-s-blokirovkoj-serii-vki.html
http://www.elec.ru/library/manuals/vyklyuchateli-knopochnye-s-blokirovkoj-serii-vki.html
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ʜʦ 660 ɺ ʽ ʧʦʩʪʽʡʥʦʛʦ - ʜʦ 440 ɺ ʚ ʷʢʦʩʪʽ ʚʚʽʜʥʠʭ ʚʠʤʠʢʘʯʽʚ, ʚʠʤʠʢʘʯʽʚ ʢʽʣ 

ʢʝʨʫʚʘʥʥʷ ʽ ʨʦʟʧʦʜʽʣʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʫʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 

ʘʩʠʥʭʨʦʥʥʠʤʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘʤʠ. 

 

 
 

ʈʠʩʫʥʦʢ 1.4 ï ʇʘʢʝʪʥʽ ʚʠʤʠʢʘʯʽ 

 

ʉʪʨʫʢʪʫʨʘ ʧʦʟʥʘʯʝʥʥʷ ʧʘʢʝʪʥʦʛʦ ʚʠʤʠʢʘʯʘ 
 

ʉʢʦʨʦʯʝʥʦ ʧʘʢʝʪʥʽ ʚʠʤʠʢʘʯʽ ʧʦʟʥʘʯʘʶʪʴʩʷ ʙʫʢʚʘʤʠ ʇɺ, ʘ ʧʝʨʝʤʠʢʘʯʽ - 

ʇʇ. ʎʠʬʨʘ, ʥʘʩʪʫʧʥʘ ʟʘ ʩʢʦʨʦʯʝʥʥʷʤ ʇɺ ʘʙʦ ʇʇ ï ʢʽʣʴʢʽʩʪʴ ʧʦʣʶʩʽʚ, ʘ ʧʽʩʣʷ 

ʜʝʬʽʩʘ - ʚʠʤʠʢʘʥʠʡ ʩʪʨʫʤ, ɸ ʧʨʠ ʥʘʧʨʫʟʽ 220 ɺ. 

 

ʇ ʍ ʍ ï ʍʍʍ ʍʍ  ʍʍ  ʍ ʍ ʍ     ʍ 

 1  2  3    4 5 6 7 8  910 1112 13  14 

 

1 - ʧʘʢʝʪʥʠʡ 

2 ï ɺ(ʚʠʤʠʢʘʯ); ʇ(ʧʝʨʝʤʠʢʘʯ) 

3 ï ʢʽʣʴʢʽʩʪʴ ʧʦʣʶʩʽʚ ( 2, 3 ʽ 4-ʧʦʣʶʩʥʠʡ) 

4;5;6 ï ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ, ɸ 

7;8 ï ʢʽʣʴʢʽʩʪʴ ʥʘʧʨʷʤʢʽʚ ʧʨʠ ʢʦʤʫʪʘʮʽʾ 

9;10  ï ʢʣʽʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ 

11;12;13 ï ʩʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ʚʽʜ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

14 ï ʩʧʦʩʽʙ ʢʨʽʧʣʝʥʥʷ ʽ ʤʦʥʪʘʞʫ  

ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʢʨʽʧʣʝʥʥʷ ʽ ʤʦʥʪʘʞʫ ʧʘʢʝʪʥʽ ʚʠʤʠʢʘʯʽ(ʧʝʨʝʤʠʢʘʯʽ) 

ʤʘʶʪʴ ʪʘʢʽ ʚʠʢʦʥʘʥʥʷ: 

- ʢʨʽʧʣʝʥʥʷ ʩʢʦʙʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘ ʧʘʥʝʣʣʶ ʪʦʚʱʠʥʦʶ 4 ʤʤ, 

ʟʘʜʥʻ ʧʨʠʻʜʥʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʨʦʚʽʜʥʠʢʽʚ; 

- ʢʨʽʧʣʝʥʥʷ ʩʢʦʙʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘ ʧʘʥʝʣʣʶ ʪʦʚʱʠʥʦʶ 24 ʤʤ, 

ʟʘʜʥʻ ʧʨʠʻʜʥʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʨʦʚʽʜʥʠʢʽʚ; 

- ʢʨʽʧʣʝʥʥʷ ʟʘ ʦʩʥʦʚʫ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʩʝʨʝʜʠʥʽ ʰʘʬʠ ʥʘ ʧʘʥʝʣʽ, 

ʧʝʨʝʜʥʻ ʧʨʠʻʜʥʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʨʦʚʽʜʥʠʢʽʚ; 
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- (ʪʽʣʴʢʠ ʜʣʷ ʚʠʤʠʢʘʯʽʚ ɺʇ-16), ʢʨʽʧʣʝʥʥʷ ʟʘ ʦʙʦʣʦʥʢʫ ʚʠʤʠʢʘʯʘ, 

ʧʝʨʝʜʥʻ ʧʨʠʻʜʥʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʨʦʚʽʜʥʠʢʽʚ. 

ʉʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ʚʽʜ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʤʠʢʘʯʽʚ 1 -3 

ʚʠʢʦʥʘʥʴ ï ɯʈ00, 4-ʛʦ ʚʠʢʦʥʘʥʥʷ ï ɯʈ30. 

ɿʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʬʽʢʩʫʶʯʠʭ ʚʠʩʪʫʧʽʚ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʦʙʝʨʪʘʥʥʷ 

ʧʨʫʞʠʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʽ ʨʘʟʦʤ ʟ ʥʠʤ ʨʫʭʦʤʠʭ ʢʦʥʪʘʢʪʽʚ, ʧʘʢʝʪʥʠʡ ʚʠʤʠʢʘʯ 

ʤʘʻ ʯʽʪʢʫ ʬʽʢʩʘʮʽʶ ʧʦʣʦʞʝʥʴ ʧʨʠ ʧʦʚʦʨʦʪʽ ʨʫʢʦʷʪʢʠ ʥʘ 90Á. 

ɿʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʶ ʟʘʭʠʩʪʫ ʚʽʜ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʧʘʢʝʪʥʠʭ ʚʠʤʠʢʘʯʽʚ ʻ ʪʨʠ ʾʭ ʚʠʢʦʥʘʥʥʷ: 

- ʚ̔ ʜʢʨʠʪʝ (ʇɺɿ, ʇɺʄ, ʇɺʇ); 

- ʟʘʭʠʱʝʥʝ (ɺʇɿ-40); 

- ʛʝʨʤʝʪʠʟʦʚʘʥʝ. 

ʇʘʢʝʪʥʠʡ ʚʠʤʠʢʘʯ ʚʽʜʢʨʠʪʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʨʠʟʥʘʯʝʥʠʡ ʚʠʢʣʶʯʥʦ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ ʩʫʭʠʭ ʥʝʟʘʧʠʣʝʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʽʟ ʚʽʜʩʫʪʥʽʩʪʶ ʡʤʦʚʽʨʥʦʩʪʽ 

ʧʦʞʝʞʽ ʪʘ ʚ ʽʥʰʠʭ ʟʘʭʠʱʝʥʠʭ ʤʽʩʮʷʭ (ʱʠʪʠ, ʷʱʠʢʠ, ʥʽʰʽ), ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʚʠʧʘʜʢʦʚʦʤʫ ʜʦʪʠʢʫ ʜʦ ʥʝʨʫʭʦʤʠʭ ʢʦʥʪʘʢʪʽʚ ʚʠʤʠʢʘʯʘ. 

ɿʘʭʠʱʝʥʝ ʚʠʢʦʥʘʥʥʷ ʧʘʢʝʪʥʦʛʦ ʚʠʤʠʢʘʯʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 

ʧʣʘʩʪʤʘʩʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʷʢʘ ʟʘʭʠʱʘʻ ʚʠʤʠʢʘʯ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʚʠʧʘʜʢʦʚʦʛʦ 

ʜʦʪʠʢʫ, ʘʣʝ ʽ ʚʽʜ ʧʦʧʘʜʘʥʥʷ ʩʪʦʨʦʥʥʽʭ ʧʨʝʜʤʝʪʽʚ ʥʘ ʩʪʨʫʤʦʧʨʦʚʽʜʥʽ ʯʘʩʪʠʥʠ. 

ɻʝʨʤʝʪʠʟʚʘʥʝ ʚʠʢʦʥʘʥʥʷ ʧʘʢʝʪʥʦʛʦ ʚʠʤʠʢʘʯʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʡʦʛʦ 

ʟʘʭʠʩʪʫ ʘʣʶʤʽʥʽʻʚʠʤ ʘʙʦ ʧʣʘʩʪʤʘʩʦʚʠʤ ʢʦʨʧʫʩʦʤ, ʷʢʠʡ ʧʝʨʝʰʢʦʜʞʘʻ 

ʧʦʧʘʜʘʥʥʶ ʚʦʣʦʛʠ ʚʩʝʨʝʜʠʥʫ ʥʴʦʛʦ. 

ʇʘʢʝʪʥʠʡ ʚʠʤʠʢʘʯ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʛʦʣʦʚʥʠʭ ʚʫʟʣʽʚ: ʤʝʭʘʥʽʟʤʫ 

ʧʝʨʝʤʠʢʘʥʥʷ ʽ ʢʦʥʪʘʢʪʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ.1.5). ɿʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʨʦʙʦʯʠʭ 

ʧʦʣʶʩʽʚ (1-4) ʚʽʥ ʤʘʻ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʢʽʣʴʢʘ ʢʦʤʫʪʘʮʽʡʥʠʭ ʧʘʢʝʪʽʚ. 

 

 
                                ʘ)                                                ʙ) 

 

ʈʠʩʫʥʦʢ 1.5 ï ʉʢʣʘʜʦʚʽ ʧʘʢʝʪʥʦʛʦ ʚʠʤʠʢʘʯʘ: ʘ) ʨʦʟʽʙʨʘʥʠʡ ʚʠʤʠʢʘʯ; ʙ) 

ʦʢʨʝʤʠʡ ʧʘʢʝʪ ʚʠʤʠʢʘʯʘ 
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ʆʢʨʝʤʠʡ ʧʘʢʝʪ ʤʽʩʪʠʪʴ ʨʫʭʦʤʽ ʽ ʥʝʨʫʭʦʤʽ ʢʦʥʪʘʢʪʠ ʟ ʬʽʙʨʦʚʠʤʠ 

ʰʘʡʙʘʤʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʛʘʩʽʥʥʶ ʜʫʛʠ. ʈʫʭʦʤʽ ʧʨʫʞʥʽ ʢʦʥʪʘʢʪʠ ʨʦʟʤʽʱʝʥʽ ʥʘ 

ʧʦʚʦʨʦʪʥʦʤʫ ʩʪʨʠʞʥʽ, ʚʠʛʦʪʦʚʣʝʥʦʤʫ ʽʟ ʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʠ ʧʦʚʦʨʦʪʽ 

ʷʢʦʛʦ ʧʨʦʭʦʜʠʪʴ ʬʽʢʩʘʮʽʷ ʧʦʣʦʞʝʥʴ ʚʠʤʠʢʘʯʘ ʧʦ 90 ʛʨʘʜʫʩʦʚ ʟʘ ʢʦʞʝʥ 

ʧʦʚʦʨʦʪ ʨʫʢʦʷʪʢʠ. ʅʝʨʫʭʦʤʽ ʢʦʥʪʘʢʪʠ, ʱʦ ʤʘʶʪʴ ʚʠʛʣʷʜ ʥʦʞʽʚ, ʨʦʟʤʽʱʝʥʽ ʚ 

ʧʣʘʩʪʤʘʩʦʚʠʭ ʰʘʡʙʘʭ. 

ɺʩʪʘʥʦʚʣʶʶʪʴ ʧʘʢʝʪʥʽ ʚʠʤʠʢʘʯʽ ʥʘ ʧʘʥʝʣʷʭ ʨʦʟʧʦʜʽʣʴʥʠʭ ʱʠʪʽʚ, ʘ 

ʪʘʢʦʞ ʚ ʰʘʬʘʭ ʷʢ ʚʚʽʜʥʽ ʚʠʤʠʢʘʯʽ. 

 

1.4 ʇʝʨʝʤʠʢʘʯʽ  

 

ʇʝʨʝʤʠʢʘʯ - ʮʝ ʢʦʥʪʘʢʪʥʠʡ ʢʦʤʫʪʘʮʽʡʥʠʡ ʘʧʘʨʘʪ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʧʝʨʝʤʠʢʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ.   

ʇʝʨʝʤʠʢʘʯʽ (ʨʠʩ.1.6) ʚʠʧʫʩʢʘʶʪʴʩʷ ʦʜʥʦ-, ʜʚʦ- ʪʘ ʪʨʠʧʦʣʶʩʥʠʤʠ ʥʘ 

ʥʦʤʽʥʘʣʴʥʽ ʩʪʨʫʤʠ 20-400 ɸ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʧʨʠ ʥʘʧʨʫʟʽ 220 ɺ ʽ 63-250ɸ 

ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʧʨʠ ʥʘʧʨʫʟʽ 380 ɺ. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʚʠʤʢʥʝʥʴ ʟʘ ʛʦʜʠʥʫ ï 

300. 

ʇʝʨʝʤʠʢʘʯ ʟʘ ʩʭʝʤʦʶ I-0-II  (ʥʘ ʟ ʧʦʣʦʞʝʥʥʷ) ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʧʝʨʝʤʠʢʘʯ ʟ ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʥʘ 

ʨʝʟʝʨʚʥʝ (ʛʝʥʝʨʘʪʦʨ, ʽʥʚʝʨʪʦʨ). 
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ʈʫʙʠʣʴʥʠʢ-ʧʝʨʝʤʠʢʘʯ 

3x40a 

 
ʇʝʨʝʤʠʢʘʯ 

ʢʫʣʘʯʢʦʚʠʡ ʇʂʇ25-

13/ʆ 25 ɸ ç0-1è 

3P/400 ɺ, IEK 

 
ʇʝʨʝʤʠʢʘʯ 

ʢʫʣʘʯʢʦʚʠʡ ʇʂʇ10-

11/ʋ 10 ɸ 1ʈ/400 ɺ, 

IEK  

 
 

ʇʝʨʝʤʠʢʘʯ 

ʢʫʣʘʯʢʦʚʠʡ Cɸ-10 

40ɸ 

 
ʇʝʨʝʤʠʢʘʯʽ 

ʢʫʣʘʯʢʦʚʽ ʩʝʨʽʾ GN-

U 

 
ʇʝʨʝʤʠʢʘʯ 

ʢʫʣʘʯʢʦʚʠʡ 4G25-10-

PK Apator (PG2-025-10) 
 

ʇʝʨʝʤʠʢʘʯ GV2-L 

 

ʈʠʩʫʥʦʢ 1.6 ï ʇʝʨʝʤʠʢʘʯʽ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ ʽ ʟʘʚʜʘʥʥʷ 

 

1. ʗʢʝ ʧʨʠʟʥʘʯʝʥʥʷ ʨʫʙʠʣʴʥʠʢʽʚ ʽ ʧʝʨʝʤʠʢʘʯʽʚ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʣʘʭ 

ʨʦʟʧʦʜʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ? 
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2. ɼʣʷ ʯʦʛʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ ʚ ʝʣʝʢʪʨʠʯʥʠʭ 

ʢʦʣʘʭ? 

3. ʗʢʠʤ ʯʠʥʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ 

ʨʫʙʠʣʴʥʠʢʘʭ ʽ ʚʠʤʠʢʘʯʘʭ? 

4. ɿ ʷʢʠʭ ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʥʠʟʴʢʦʚʦʣʴʪʥʽ ʽ ʚʠʩʦʢʦʚʦʣʴʪʥʽ 

ʚʠʤʠʢʘʯʽ? 

5. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʤʠʢʘʯʽʚ. 

6. ɺ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫʥʽʚʝʨʩʘʣʴʥʽ ʧʝʨʝʤʠʢʘʯʽ ʪʠʧʫ ʋʇ, 

ʷʢʘ ʾʭ ʙʫʜʦʚʘ? 

7. ʑʦ ʩʦʙʦʶ ʷʚʣʷʶʪʴ ʧʘʢʝʪʥʽ ʚʠʤʠʢʘʯʽ ʽ ʧʝʨʝʤʠʢʘʯʽ, ʷʢʽ ʾʭʥʽ 

ʨʽʟʥʦʚʠʜʠ, ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʙʫʜʦʚʘ? 

8. ʗʢʠʤ ʯʠʥʦʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʛʘʩʽʥʥʷ ʜʫʛʠ ʫ ʚʠʤʠʢʘʯʘʭ ʩʝʨʽʾ ʇɺʄ? 

9. ʗʢʽ ʧʝʨʝʚʘʛʠ ʤʘʶʪʴ ʚʠʤʠʢʘʯʽ ʧʝʨʝʜ ʨʫʙʠʣʴʥʠʢʘʤʠ? 

 

ʉʧʠʩʦʢ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ 

 

1. ʂʣʠʤʝʥʢʦ ɹ.ɺ. ɽʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ. ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʘʧʘʨʘʪʫʨʘ 

ʢʦʤʫʪʘʮʽʾ, ʢʝʨʫʚʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ. ɿʘʛʘʣʴʥʠʡ ʢʫʨʩ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. 

ʍʘʨʢʽʚ: ɺʠʜ-ʚʦ çʊʦʯʢʘè, 2012.- 340 ʩ. 

2. ʂʣʠʤʝʥʢʦ ɹ.ɺ. ɽʣʝʢʪʨʠʯʥʽ ʪʘ ʤʘʛʥʽʪʥʽ ʧʨʠʩʪʨʦʾ, ʝʣʝʢʪʨʠʯʥʽ 

ʫʩʪʘʥʦʚʢʠ. ʊʝʨʤʽʥʠ, ʪʣʫʤʘʯʝʥʥʷ, ʢʦʤʝʥʪʘʨʽ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ʍʘʨʢʽʚ. - 

ʊʦʯʢʘ, 2009. ï 272 ʩ. 

3. ʏʫʥʠʭʠʥ ɸ.ɸ.ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ. ʆʙʱʠʡ ʢʫʨʩ. ʄ.: 

ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ,1988.- 720 ʩ. 

4. ʊʘʝʚ ʀ.ʉ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʫʧʨʘʚʣʝʥʠʷ. ï ʄ.: ɺʳʩʰʘʷ 

ʰʢʦʣʘ, 1984.- 224 ʩ. 

5. ʈʦʜʰʪʝʡʥ ʃ.ɸ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ: ʋʯʝʙʥʠʢ ʜʣʷ 

ʪʝʭʥʠʢʫʤʦʚ.- 3-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʀ ʜʦʧ. ï ʃ.: ʕʥʝʨʛʦʠʟʜʘʪ. ʃʝʥʠʥʛʨ. ʦʪʜ-ʥʠʝ, 

1981. - 304 ʩ. 
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2. ɿɸʇʆɹɯɾʅʀʂʀ ʊɸ ʂʆʄɹɯʅʆɺɸʅɯ ɸʇɸʈɸʊʀ ɯɿ 

ɿɸʇʆɹɯɾʅʀʂɸʄʀ 

 

2.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

2.2 ʂʦʥʩʪʨʫʢʮʽʾ ʽ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʧʣʘʚʢʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ  

2.3 ʂʦʥʩʪʨʫʢʮʽʷ ʟʘʧʦʙʽʞʥʠʢʽʚ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ 

2.4 ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʽʚ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ 

2.5 ʐʚʠʜʢʦʜʽʶʯʽ ʟʘʧʦʙʽʞʥʠʢʠ Cooper Bussmann  

2.6 ɿʘʧʦʙʽʞʥʠʢʠ ʜʣʷ ʟʘʭʠʩʪʫ ʢʦʥʜʝʥʩʘʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ 

2.7 ʈʦʟ'ʻʜʥʫʚʘʯʽ, ʚʠʤʠʢʘʯʽ ʪʘ ʢʦʤʙʽʥʘʮʽʾ ʽʟ ʟʘʧʦʙʽʞʥʠʢʘʤʠ 

 

ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ 

 

ʊʝʨʤʽʥ, 

ʚʠʟʥʘʯʝʥʥʷ 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʪʝʨʤʽʥʽʚ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

ɿʘʧʦʙʽʞʥʠʢ ʂʦʤʫʪʘʮʽʡʥʠʡ ʘʧʘʨʘʪ, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʤʠʢʘʥʥʷ 

ʢʦʣʘ, ʷʢʝ ʚʽʥ ʟʘʭʠʱʘʻ, 

ʰʣʷʭʦʤ ʨʫʡʥʫʚʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦ ʧʝʨʝʜʙʘʯʝʥʠʭ ʜʣʷ 

ʮʴʦʛʦ ʩʪʨʫʤʦʚʽʜʥʠʭ ʯʘʩʪʠʥ 

ʧʽʜ ʜʽʻʶ ʩʪʨʫʤʫ, ʱʦ 

ʧʝʨʝʚʠʱʫʻ ʧʝʚʥʝ ʟʥʘʯʝʥʥʷ 

ʧʨʦʪʷʛʦʤ ʚʠʟʥʘʯʝʥʦʛʦ ʯʘʩʫ 

fuse  

ɿʘʧʦʙʽʞʥʠʢ-ʚʠʤʠʢʘʯ ɺʠʤʠʢʘʯ ʥʘʚʘʥʪʘʞʝʥʥʷ,                   

ʫ ʷʢʦʤʫ ʬʫʥʢʮʽʶ ʨʫʭʦʤʦʾ 

ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ ʚʠʢʦʥʫʻ 

ʧʣʘʚʢʘ ʚʩʪʘʚʢʘ ʘʙʦ 

ʩʢʣʘʜʘʣʴʥʘ ʦʜʠʥʠʮʷ, ʷʢʘ 

ʤʽʩʪʠʪʴ ʧʣʘʚʢʫ ʚʩʪʘʚʢʫ 

safety switch, fuse-switch  

ɿʘʧʦʙʽʞʥʠʢ-ʨʦʟǋʻʜʥʫʚʘʯ ʈʦʟ'ʻʜʥʫʚʘʯ, ʫ ʷʢʦʤʫ ʬʫʥʢʮʽʶ 

ʨʫʭʦʤʦʾ ʢʦʥʪʘʢʪ-ʜʝʪʘʣʽ 

ʚʠʢʦʥʫʻ ʧʣʘʚʢʘ ʚʩʪʘʚʢʘ                         

ʘʙʦ ʩʢʣʘʜʘʣʴʥʘ ʦʜʠʥʠʮʷ, ʷʢʘ 

ʤʽʩʪʠʪʴ ʧʣʘʚʢʫ ʚʩʪʘʚʢʫ 

fuse-isolator, fuse-switch  

ɺʠʤʠʢʘʯ ʽʟ 

ʟʘʧʦʙʽʞʥʠʢʦʤ 

ɺʠʤʠʢʘʯ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʷʢʦʛʦ ʻ 

ʚʠʤʠʢʘʯ, ʧʦʩʣʽʜʦʚʥʦ ʟ ʦʜʥʠʤ 

ʯʠ ʢʽʣʴʢʦʤʘ ʧʦʣʶʩʘʤʠ ʷʢʦʛʦ 

ʫʚʽʤʢʥʝʥʠʡ ʟʘʧʦʙʽʞʥʠʢ 

fuse-switch  

 

ɸʙʨʝʚʽʘʪʫʨʠ 

 

ɸʙʨʝʚʽʘʪʫʨʘ 
ʅʘʧʠʩʘʥʥʷ ʘʙʨʝʚʽʘʪʫʨʠ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

DC ʇʦʩʪʽʡʥʠʡ ʩʪʨʫʤ direct current 

ɸʉ ɿʤʽʥʥʠʡ ʩʪʨʫʤ  alternating current 
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ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʪʘ ʣʽʪʝʨʥʦ-ʮʠʬʨʦʚʽ ʧʦʟʥʘʯʝʥʥʷ ʚ ʝʣʝʢʪʨʠʯʥʠʭ 

ʩʭʝʤʘʭ 

 

 FU ɿʘʧʦʙʽʞʥʠʢ ʧʣʘʚʢʠʡ 

 
 ɺʠʤʠʢʘʯ-ʟʘʧʦʙʽʞʥʠʢ 

  ʈʦʟôʻʜʥʫʚʘʯ-ʟʘʧʦʙʽʞʥʠʢ 

  ɺʠʤʠʢʘʯ-ʨʦʟôʻʜʥʫʚʘʯ-ʟʘʧʦʙʽʞʥʠʢ 

 
 ɿʘʧʦʙʽʞʥʠʢ-ʚʠʤʠʢʘʯ 

 
 ɿʘʧʦʙʽʞʥʠʢ- ʨʦʟôʻʜʥʫʚʘʯ 
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2.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ  

 

ɿʘʧʦʙʽʞʥʠʢ - ʮʝ ʢʦʤʫʪʘʮʽʡʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʘʧʘʨʘʪ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʠʤʢʥʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ʰʣʷʭʦʤ ʨʫʡʥʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦ ʧʝʨʝʜʙʘʯʝʥʠʭ 

ʜʣʷ ʮʴʦʛʦ ʩʪʨʫʤʦʚʽʜʥʠʭ ʯʘʩʪʠʥ ʧʽʜ ʜʽʻʶ ʩʪʨʫʤʫ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʧʝʚʥʝ 

ʟʥʘʯʝʥʥʷ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʤʢʥʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʨʦʟʧʣʘʚʣʝʥʥʷ ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ, ʱʦ ʥʘʛʨʽʚʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʩʪʨʫʤʦʤ ʢʦʣʘ, ʷʢʝ ʟʘʭʠʱʘʻʪʴʩʷ. ʇʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʢʦʣʘ ʥʝʦʙʭʽʜʥʦ ʟʘʤʽʥʠʪʠ 

ʟʨʫʡʥʦʚʘʥʫ ʚʩʪʘʚʢʫ ʥʘ ʥʦʚʫ. ʎʷ ʦʧʝʨʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʚʨʫʯʥʫ ʘʙʦ 

ʘʚʪʦʤʘʪʠʯʥʦ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʤʽʥʶʻʪʴʩʷ ʚʝʩʴ ʟʘʧʦʙʽʞʥʠʢ. 

ɿʘʧʦʙʽʞʥʠʢʠ (ʪʘʙʣ.2.1; 2.2; ʨʠʩ.2.1 ï 2.9) ʟ'ʷʚʠʣʠʩʷ ʦʜʥʦʯʘʩʥʦ ʟ 

ʝʣʝʢʪʨʠʯʥʠʤʠ ʤʝʨʝʞʘʤʠ. ʇʨʦʩʪʦʪʘ ʙʫʜʦʚʠ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʤʘʣʽ ʨʦʟʤʽʨʠ, 

ʚʠʩʦʢʘ ʚʠʤʠʢʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʥʝʚʝʣʠʢʘ ʚʘʨʪʽʩʪʴ ʟʘʙʝʟʧʝʯʠʣʠ ʰʠʨʦʢʝ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿʘʧʦʙʽʞʥʠʢʠ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʩʪʨʫʤʠ ʚʽʜ 

ʜʝʢʽʣʴʢʦʭ ʤʽʣʽʘʤʧʝʨ ʜʦ ʪʠʩʷʯ ʘʤʧʝʨ ʽ ʥʘ ʥʘʧʨʫʛʘ ʜʦ 660 ɺ, ʘ ʟʘʧʦʙʽʞʥʠʢʠ 

ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ʥʘ ʥʘʧʨʫʛʫ ʜʦ 35 ʢɺ ʽ ʚʠʱʝ. 

 

ʊʘʙʣʠʮʷ 2.1 - ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʘ ʰʢʘʣʘ ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʽʚ ʧʣʘʚʢʠʭ 

ʚʩʪʘʚʦʢ ʟʘʧʦʙʽʞʥʠʢʽʚ, ɸ 

 

0,3 0,6 0,8 1,0 1,25 1,6 2,0 2,5 3,15 4 5 6,3 8   

   10 12,5 16 20 25 31,5 40 50 63 80   

   100 125 160 200 250 320 400 500 630 700 850 1000 

 

ʊʘʙʣʠʮʷ 2.2 - ʂʘʪʝʛʦʨʽʾ ʟʘʧʦʙʽʞʥʠʢʽʚ ʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʥʠʤʠ ʟʘʭʠʱʘʶʪʴʩʷ 

 

1 2 

gG 
ʇʦʚʥʦʜʽʘʧʘʟʦʥʥʠʡ ʟʘʧʦʙʽʞʥʠʢ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʟʘʭʠʩʪʫ ʢʘʙʝʣʽʚ ʽ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʚʘʥʥʷ 

aM ʏʘʩʪʢʦʚʦʜʽʘʧʘʟʦʥʥʠʡ ʟʘʧʦʙʽʞʥʠʢ ʜʣʷ ʟʘʭʠʩʪʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ 

gR 
ʐʚʠʜʢʦʜʽʶʯʠʡ ʧʦʚʥʦʜʽʘʧʘʟʦʥʥʠʡ ʟʘʧʦʙʽʞʥʠʢ ʜʣʷ ʟʘʭʠʩʪʫ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

gS 
ʐʚʠʜʢʦʜʽʶʯʠʡ ʧʦʚʥʦʜʽʘʧʘʟʦʥʥʠʡ ʟʘʧʦʙʽʞʥʠʢ ʜʣʷ ʟʘʭʠʩʪʫ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

aR 
ʏʘʩʪʢʦʚʦʜʽʘʧʘʟʦʥʥʠʡ ʟʘʧʦʙʽʞʥʠʢ ʜʣʷ ʟʘʭʠʩʪʫ ʜʣʷ ʟʘʭʠʩʪʫ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ 

gTr 

ʇʦʚʥʦʜʽʘʧʘʟʦʥʥʠʡ ʟʘʧʦʙʽʞʥʠʢ ʜʣʷ ʟʘʭʠʩʪʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ. 

ʇʘʨʘʤʝʪʨʠ ʮʴʦʛʦ ʟʘʧʦʙʽʞʥʠʢʘ ʟʘʜʘʥʽ ʚ ʢɺɸ ʟʘʤʽʩʪʴ ʥʦʤʽʥʘʣʴʥʦʛʦ 

ʩʪʨʫʤʫ ʚ ɸ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.2 

 

1 2 

gM 
ʇʦʚʥʦʜʽʘʧʘʟʦʥʥʠʡ ʟʘʧʦʙʽʞʥʠʢ ʜʣʷ ʟʘʭʠʩʪʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʟ ʜʚʦʤʘ 

ʥʦʤʽʥʘʣʴʥʠʤʠ ʩʪʨʫʤʘʤʠ. ʇʦʰʠʨʝʥʠʡ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ  

gN 
ʇʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʠʡ ʟʘʧʦʙʽʞʥʠʢ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʣʷ ʟʘʭʠʩʪʫ ʢʘʙʝʣʽʚ ʽ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʚʘʥʥʷ  

gD 
ʇʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʠʡ ʟʘʧʦʙʽʞʥʠʢ ʟ ʧʦʭʠʣʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʟʘʭʠʩʪʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ  

gl ɿʘʩʪʘʨʽʣʘ ɯɽʉ-ʢʘʪʝʛʦʨʽʷ(ʧʦʚʽʣʴʥʘ), ʟʘʤʽʥʝʥʘ ʥʘ gG 

gll ɿʘʩʪʘʨʽʣʘ ɯɽʉ-ʢʘʪʝʛʦʨʽʷ(ʰʚʠʜʢʘ), ʟʘʤʽʥʝʥʘ ʥʘ gG 

gL ɿʘʩʪʘʨʽʣʘ VDE(ʩʪʘʥʜʘʨʪ ʌʈʅ)-ʢʘʪʝʛʦʨʽʷ, ʟʘʤʽʥʝʥʘ ʥʘ gG 

gRL ʇʦʟʥʘʯʝʥʥʷ ʬʽʨʤʠ, ʟʘʤʽʥʝʥʝ ʥʘ gS 

gGR ʇʦʟʥʘʯʝʥʥʷ ʬʽʨʤʠ, ʟʘʤʽʥʝʥʝ ʥʘ gS 

gT ɿʘʩʪʘʨʽʣʘ VDE-ʢʘʪʝʛʦʨʽʷ(ʧʦʚʽʣʴʥʘ), ʟʘʤʽʥʝʥʘ ʥʘ gG 

gF ɿʘʩʪʘʨʽʣʘ VDE-ʢʘʪʝʛʦʨʽʷ(ʧʦʚʽʣʴʥʘ), ʟʘʤʽʥʝʥʘ ʥʘ gG 
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ʈʠʩʫʥʦʢ 2.1 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘʧʦʙʽʞʥʠʢʽʚ  

 
  

ɼʜʜʜʜʜʞʞʞʞɼʜʜ 

ɿʘʧʦʙʽʞʥʠʢʠ 

ɼʣʷ ʟʘʭʠʩʪʫ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚ

ʠʭ ʧʨʠʩʪʨʦʾʚ 

ɼʣʷ ʟʘʭʠʩʪʫ ʢʽʣ ʟ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘʤʠ  

ʇʘʨʘʤʝʪʨʠ 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ 

ʅʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ 

ʅʦʤʽʥʘʣʴʥʘ ʚʠʤʠʢʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 

Rated breafed capacity 

ʏʘʩʦʩʪʨʫʤʦʚʘ ʟʘʭʠʩʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
Time-current chʘrʘcteristic 

ɿʘʧʦʙʽʞʥʠʢʠ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ 

ɿʘʧʦʙʽʞʥʠʢʠ ʧʦʙʫʪʦʚʦʛʦ ʪʘ 

ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ɿʘʧʦʙʽʞʥʠʢʠ ʜʣʷ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʦʩʦʙʘʤʠ 

Fuses for use by 

authorizedpersons 

ɿʘʧʦʙʽʞʥʠʢʠ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʥʝʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʦʩʦʙʘʤʠ 

Fuses for use unskilled persons 

ɼʣʷ ʟʘʭʠʩʪʫ 

ʨʦʟʧʦʜʽʣʴʯʠʭ 

ʤʝʨʝʞ 
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ʈʠʩʫʥʦʢ 2.2 ï ɺʠʤʦʛʠ ʜʦ ʟʘʧʦʙʽʞʥʠʢʽʚ 

 

  

ɺʠʤʦʛʠ ʜʦ ʟʘʧʦʙʽʞʥʠʢʽʚ 

ʏʘʩʦʩʪʨʫʤʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʧʦʙʽʞʥʠʢʘ ʤʘʻ 

ʧʨʦʭʦʜʠʪʠ ʥʠʞʯʝ, ʘʣʝ ʷʢʦʤʦʛʘ ʙʣʠʞʯʝ ʜʦ 

ʯʘʩʦʩʪʨʫʤʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʭʠʱʫʚʘʥʦʛʦ 

ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʧʦʙʽʞʥʠʢʘ ʤʘʶʪʴ ʙʫʪʠ 

ʩʪʘʙʽʣʴʥʠʤʠ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʨʦʟʢʠʜ ʧʘʨʘʤʝʪʨʽʚ 

ʟʘʧʦʙʽʞʥʠʢʽʚ ʥʝ ʧʦʚʠʥʝʥ ʧʦʨʫʰʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ 

ʟʘʭʠʩʪʫ 

ʏʘʩ ʩʧʨʘʮʶʚʘʥʥʷ ʟʘʧʦʙʽʞʥʠʢʘ ʧʨʠ ʢʦʨʦʪʢʦʤʫ 

ʟʘʤʠʢʘʥʥʽ ʤʘʻ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʠʤ, ʦʩʦʙʣʠʚʦ 

ʧʨʠ ʟʘʭʠʩʪʽ ʢʽʣ ʟ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʤʠ ʧʨʠʣʘʜʘʤʠ. 

ɿʘʧʦʙʽʞʥʠʢʠ ʤʘʶʪʴ ʙʫʪʠ ʟʽ ʩʪʨʫʤʦʦʙʤʝʞʫʚʘʣʴʥʠʤ 

ʝʬʝʢʪʦʤ 

ʇʨʠ ʢʦʨʦʪʢʦʤʫ ʟʘʤʠʢʘʥʥʽ ʚ ʟʘʭʠʱʫʚʘʥʦʤʫ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ ʟʘʧʦʙʽʞʥʠʢʠ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʟʘʭʠʩʪʫ 

ɿʘʧʦʙʽʞʥʠʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʫ ʚʠʤʠʢʘʣʴʥʫ 

ʟʜʘʪʥʽʩʪʴ 

ʂʦʥʩʪʨʫʢʮʽʷ ʟʘʧʦʙʽʞʥʠʢʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʾ ʽ ʟʨʫʯʥʦʾ ʟʘʤʽʥʠ ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ 

ʧʨʠ ʾʾ ʧʝʨʝʛʦʨʷʥʥʽ 
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ʈʠʩʫʥʦʢ 2.3 ï ʇʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʧʣʘʚʢʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ 

 

  

ʇʝʨʝʚʘʛʠ 

ɺʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ ʧʨʠ ʚʠʤʠʢʘʥʥʽ 

ʥʘʜʩʪʨʫʤʽʚ (ʧʨʘʚʠʣʴʥʦ ʚʠʙʨʘʥʠʡ 

ʟʘʧʦʙʽʞʥʠʢ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʦʞʝ 

ʚʽʜʤʦʚʠʪʠ) 

ʅʝʜʦʣʽʢʠ 

ɺʠʩʦʢʘ ʰʚʠʜʢʦʜʽʷ (<0,01ʩ) ʧʨʠ 

ʚʠʤʠʢʘʥʥʽ ʩʪʨʫʤʽʚ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ (ʩʪʨʫʤʦʦʙʤʝʞʫʚʘʣʴʥʠʡ 
ʝʬʝʢʪ)  

ʄʝʥʰʘ ʚʘʨʪʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ 

ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʚʠʤʠʢʘʯʘʤʠ ʟʘ 

ʦʜʥʘʢʦʚʠʭ ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʽʚ  

ʆʜʥʦʨʘʟʦʚʽʩʪʴ ʜʽʾ. 

ʇʽʩʣʷ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 

ʟʘʧʦʙʽʞʥʠʢʘ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʟʘʤʽʥʘ 

ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʾʾ ʥʘʷʚʥʦʩʪʽ 

ʚ ʨʝʟʝʨʚʽ 

ɺʽʜʩʫʪʥʽʩʪʴ ʧʦʪʨʝʙʠ ʚ ʪʝʭʥʽʯʥʦʤʫ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ 

ʅʝʤʦʞʣʠʚʽʩʪʴ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ 

ʟʘʧʦʙʽʞʥʠʢʦʤ ʷʢ 

ʢʦʤʫʪʘʮʽʡʥʠʤ 

ʘʧʘʨʘʪʦʤ 

ɺʝʣʠʢʘ ʚʠʤʠʢʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ (ʜʦ 

200ʢɸ)  

ɺʠʩʦʢʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ: 

- ʧʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ʟʘʧʦʙʽʞʥʠʢʘ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʜʽʣʷʶʪʴʩʷ ʰʢʽʜʣʠʚʽ 

ʨʝʯʦʚʠʥʠ; 

-ʫʪʠʣʽʟʘʮʽʷ ʟʘʧʦʙʽʞʥʠʢʽʚ ʙʝʟʧʨʦʙʣʝʤʥʘ 

ʅʝʤʦʞʣʠʚʽʩʪʴ 

ʢʦʤʫʪʫʚʘʪʠ ʩʪʨʫʤʫ, 

ʚʠʱʽ ʚʽʜ ʥʦʤʽʥʘʣʴʥʠʭ, 

ʟʘʧʦʙʽʞʥʠʢʘʤʠ-

ʚʠʤʠʢʘʯʘʤʠ  

ɿʘʚʜʷʢʠ ʩʪʨʫʤʦʦʙʤʝʞʫʚʘʣʴʥʦʤʫ 

ʝʬʝʢʪʫ ʟʥʠʞʫʻʪʴʩʷ 

ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʝ ʽ ʪʝʨʤʽʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʦʟʧʦʜʽʣʴʯʽ 

ʧʨʠʩʪʨʦʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʾʭ 

ʙʽʣʴʰ ʢʦʤʧʘʢʪʥʠʤʠ, ʟ ʤʝʥʰʦʶ 

ʢʽʣʴʢʽʩʪʶ ʢʨʽʧʣʝʥʴ 

ʇʃɸɺʂɯ (ʊʆʇʂɯ) ɿɸʇʆɹɯɾʅʀʂʀ 

ʄʦʞʣʠʚʽʩʪʴ 

ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʧʦʚʥʦʬʘʟʥʦʛʦ 

ʨʝʞʠʤʫ ʚ ʤʝʨʝʞʽ 

ʧʨʠ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ 

ʟʘʧʦʙʽʞʥʠʢʘ ʚ 

ʦʜʥʽʡ ʽʟ ʬʘʟ 
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ʙ) 

 

ʈʠʩʫʥʦʢ 2.4 ï ʋʤʦʚʠ ʚʠʙʦʨʫ (ʘ) ʽ ʧʝʨʝʚʽʨʢʠ (ʙ) ʧʣʘʚʢʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ 

 

2.2 ʂʦʥʩʪʨʫʢʮʽʾ ʽ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʧʣʘʚʢʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ  

 

ʂʦʥʩʪʨʫʢʮʽʾ ʟʘʧʦʙʽʞʥʠʢʽʚ (ʨʠʩ.2.5) ʜʦʚʦʣʽ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʧʨʦʪʝ ʚʩʽ ʚʦʥʠ 

ʤʘʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ: ʢʦʨʧʫʩ ʘʙʦ ʥʝʩʫʯʫ ʜʝʪʘʣʴ, ʧʣʘʚʢʫ ʚʩʪʘʚʢʫ, 

ʢʦʥʪʘʢʪʥʠʡ ʧʨʠʻʜʥʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʜʫʛʦʛʘʩʥʠʡ ʧʨʠʩʪʨʽʡ ʘʙʦ ʜʫʛʦʛʘʩʥʝ 

ʩʝʨʝʜʦʚʠʱʝ. 

 

ʋʤʦʚʠ ʚʠʙʦʨʫ ʧʣʘʚʢʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ 

ɿʘ ʪʠʧʦʤ(ʩʝʨʽʻʶ), 

ʢʣʽʤʘʪʠʯʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʽ 

ʢʘʪʝʛʦʨʽʻʶ ʨʦʟʤʽʱʝʥʥʷ 

ɿʘ ʥʦʤʽʥʘʣʴʥʦʶ 

 ʥʘʧʨʫʛʦʶ 

Uʥʦʤ > Uʥʦʤ ʤʝʨ 

ɿʘ ʥʦʤʽʥʘʣʴʥʠʤ ʩʪʨʫʤʦʤ 

ʪʨʠʤʘʯʘ ʧʣʘʚʢʦʛʦ 

ʟʘʧʦʙʽʞʥʠʢʘ 

ɿʘ ʥʦʤʽʥʘʣʴʥʠʤ ʩʪʨʫʤʦʤ 

ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ 

ɯʥ Ó ɯʥʦʤ ʨʦʙ 

ʋʤʦʚʠ ʧʝʨʝʚʽʨʢʠ ʧʣʘʚʢʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ 

ɿʘ ʥʦʨʤʦʚʘʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ ʪʨʠʚʘʣʦ ʜʦʧʫʩʪʠʤʠʤ 

ʩʪʨʫʤʦʤ ʧʨʦʚʦʜʽʚ(ʢʘʙʝʣʽʚ) ɯ ʪʨʠʚ. ʜʦʧ. ʽ ʥʦʤʽʥʘʣʴʥʠʤ 

ʩʪʨʫʤʦʤ ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ ɯ ʧʣ.ʚʩʪ. 

ɿʘ ʛʨʘʥʠʯʥʦʶ ʚʠʤʠʢʘʣʴʥʦʶ ʽ ʢʦʤʫʪʘʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ 

ɿʘ ʰʚʠʜʢʦʜʽʻʶ ʧʨʠ 1-ʬʘʟʥʠʭ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʥʷʭ 

ʅʘ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʜʽʾ ʽʟ ʩʫʤʽʞʥʠʤʠ ʟʘʭʠʩʥʠʤʠ ʘʧʘʨʘʪʘʤʠ 
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ʈʠʩʫʥʦʢ 2.5 ï ɹʫʜʦʚʘ ʧʣʘʚʢʦʛʦ ʟʘʧʦʙʽʞʥʠʢʘ 

 

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʟʘʧʦʙʽʞʥʠʢʘ ʻ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʫ 

ʧʝʨʝʛʦʨʷʥʥʷ ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ ʚʽʜ ʩʪʨʫʤʫ - ʯʘʩʦ-ʩʪʨʫʤʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

(ʨʠʩ.2.6). 

ʈʦʙʦʪʘ ʟʘʧʦʙʽʞʥʠʢʘ ʧʨʦʪʽʢʘʻ ʚ ʜʚʦʭ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ: ʚ ʥʦʨʤʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʽ ʚ ʫʤʦʚʘʭ ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʪʘ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ.  

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʥʘʛʨʽʚ ʚʩʪʘʚʢʠ ʤʘʻ ʭʘʨʘʢʪʝʨ ʚʩʪʘʥʦʚʣʝʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʧʨʠ ʷʢʦʤʫ ʚʩʷ ʚʠʜʽʣʝʥʘ ʚ ʥʽʡ ʪʝʧʣʦʪʘ ʚʽʜʜʘʻʪʴʩʷ ʚ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ. ʇʨʠ ʮʴʦʤʫ ʢʨʽʤ ʚʩʪʘʚʢʠ ʥʘʛʨʽʚʘʶʪʴʩʷ ʜʦ ʫʩʪʘʣʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʽ ʚʩʽ ʽʥʰʽ ʜʝʪʘʣʽ ʟʘʧʦʙʽʞʥʠʢʘ. ʎʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ. ʉʪʨʫʤ, ʥʘ ʷʢʠʡ ʨʦʟʨʘʭʦʚʘʥʘ ʧʣʘʚʢʘ ʚʩʪʘʚʢʘ ʧʨʠ 

ʪʨʠʚʘʣʽʡ ʨʦʙʦʪʽ, ʥʘʟʠʚʘʶʪʴ ʥʦʤʽʥʘʣʴʥʠʤ ʩʪʨʫʤʦʤ ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ ɯʥʦʤ. ɺʽʥ 

ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʩʘʤʦʛʦ ʟʘʧʦʙʽʞʥʠʢʘ. ɿʘʟʚʠʯʘʡ ʚ 

ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʟʘʧʦʙʽʞʥʠʢ ʤʦʞʥʘ ʚʩʪʘʚʣʷʪʠ ʧʣʘʚʢʽ ʚʩʪʘʚʢʠ ʥʘ ʨʽʟʥʽ ʥʦʤʽʥʘʣʴʥʽ 

ʩʪʨʫʤʠ. ʅʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʟʘʧʦʙʽʞʥʠʢʘ, ʚʢʘʟʘʥʠʡ ʥʘ ʥʴʦʤʫ, ʜʦʨʽʚʥʶʻ 

ʥʘʡʙʽʣʴʰʦʤʫ ʟ ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʽʚ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʜʘʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʧʦʙʽʞʥʠʢʘ. 

ɼʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʧʣʘʚʣʝʥʥʷ ʚʩʪʘʚʢʠ ʧʨʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʭ ʽ ʟʥʠʞʝʥʥʷʭ 

ʟʘʛʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʫʩʽʻʾ ʚʩʪʘʚʢʠ ʧʨʠ ʾʾ ʧʣʘʚʣʝʥʥʽ ʥʘ ʜʨʦʪʠ ʥʘʧʘʶʶʪʴ 

ʥʝʚʝʣʠʢʽ ʦʣʦʚ'ʷʥʽ ʢʫʣʴʢʠ. ʇʨʠ ʩʪʨʫʤʘʭ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʩʪʘʚʢʠ ʜʦʩʷʛʘʻ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ ʦʣʦʚʘ, ʢʫʣʴʢʘ ʨʦʟʧʣʘʚʣʷʻʪʴʩʷ ʽ 

ʨʦʟʯʠʥʷʻ ʯʘʩʪʠʥʫ ʤʝʪʘʣʫ, ʥʘ ʷʢʠʡ ʚʽʥ ʥʘʧʘʷʥʠʡ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʤʽʩʮʝʚʝ 

ʟʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ ʚʩʪʘʚʢʠ ʽ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ ʤʝʪʘʣʫ, ʟ ʷʢʦʛʦ 

ʚʦʥʘ ʚʠʛʦʪʦʚʣʝʥʘ. ʋ ʥʦʤʽʥʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʢʫʣʴʢʘ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʽʚʘʥʥʷ ʚʩʪʘʚʢʠ. 
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ʎʝʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʯʘʩʦ-ʩʪʨʫʤʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʟʘʧʦʙʽʞʥʠʢʘ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʨʘʟʽ ʪʦʥʢʠʭ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ, ʥʘʧʨʠʢʣʘʜ 

ʧʨʠ ʢʫʣʴʮʽ ʜʽʘʤʝʪʨʦʤ 1 ʤʤ ʜʣʷ ʜʨʦʪʫ ʜʽʘʤʝʪʨʦʤ 0,3 ʤʤ ʽ ʢʫʣʴʢʦʶ ʜʽʘʤʝʪʨʦʤ 

ʜʦ 2 ʤʤ ʜʣʷ ʙʽʣʴʰ ʪʦʚʩʪʠʭ ʜʨʦʪʽʚ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʚʩʪʘʚʢʠ ʚʧʣʠʚ 

ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʝʬʝʢʪʫ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʦʟʥʘʯʘʻʪʴʩʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.6 ï ʏʘʩʦ - ʩʪʨʫʤʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʧʦʙʽʞʥʠʢʘ ʩʝʨʽʾ ʇʅ-2 

 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʪʨʫʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʨʦʩʪʘʻ ʪʝʤʧʝʨʘʪʫʨʘ ʚʩʪʘʚʢʠ ʪʘ 

ʽʥʰʠʭ ʜʝʪʘʣʝʡ ʟʘʧʦʙʽʞʥʠʢʘ. ʅʘʡʙʽʣʴʰʠʡ ʩʪʨʫʤ, ʧʨʠ ʷʢʦʤʫ ʚʩʪʘʚʢʘ ʥʝ 

ʧʝʨʝʛʦʨʘʻ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ, ʥʘʟʠʚʘʶʪʴ ʩʪʨʫʤʦʤ ʧʣʘʚʣʝʥʥʷ 
¤ɯ. ʁʦʛʦ 

ʟʥʘʯʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʨʝʨʽʟʫ ʚʩʪʘʚʢʠ, ʾʾ ʬʦʨʤʠ, ʤʘʪʝʨʽʘʣʫ ʽ ʜʦʚʞʠʥʠ, ʘ 

ʪʘʢʦʞ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʧʦʙʽʞʥʠʢʘ, ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʽ ʨʷʜʫ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ. ɿʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʧʣʘʚʣʝʥʥʷ ʟʘʟʚʠʯʘʡ ʥʦʨʤʫʻʪʴʩʷ. ʇʨʠ 

ʢʘʣʽʙʨʫʚʘʥʥʽ ʟʘʜʘʶʪʴ ʤʽʥʽʤʘʣʴʥʠʡ ʩʪʨʫʤ ʧʣʘʚʣʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ 

( )ʅʆʄIɯ 4,1...3,1min=¤ , ʧʨʠ ʷʢʦʤʫ ʧʣʘʚʢʘ ʚʩʪʘʚʢʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʛʦʨʽʪʠ ʧʨʦʪʷʛʦʤ 

1...2 ʛʦʜ, ʽ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʨʫʤ ʧʣʘʚʣʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʅʆʄIɯ 6,1max=¤ , ʧʨʠ 

ʷʢʦʤʫ ʚʩʪʘʚʢʘ ʧʦʚʠʥʥʘ ʨʦʟʧʣʘʚʠʪʠʩʷ ʟʘ ʯʘʩ ʜʦ 2 ʛʦʜ. ʇʨʠ ʩʪʨʫʤʘʭ, ʱʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʩʪʨʫʤ ʧʣʘʚʣʝʥʥʷ ( )¤>Iɯ , ʧʣʘʚʢʘ ʚʩʪʘʚʢʘ ʧʦʚʠʥʥʘ ʧʝʨʝʛʦʨʽʪʠ ʚ 

ʥʘʡʢʦʨʦʪʰʠʡ ʯʘʩ. ʑʦʙ ʜʦʩʷʛʪʠ ʨʽʟʢʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʧʣʘʚʣʝʥʥʷ ʚʩʪʘʚʢʠ ʟ 

ʨʦʩʪʦʤ ʩʪʨʫʤʫ, ʡʜʫʪʴ ʜʚʦʤʘ ʰʣʷʭʘʤʠ: 

- ʥʘʜʘʶʪʴ ʧʣʘʚʢʽʡ ʚʩʪʘʚʮʽ ʩʧʝʮʽʘʣʴʥʫ ʬʦʨʤʫ; 

- ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʘʣʫʨʛʽʡʥʠʡ ʝʬʝʢʪ. 
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ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʚʩʪʘʚʢʫ ʚʠʢʦʥʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʧʣʘʩʪʠʥʢʠ ʟ ʚʠʨʽʟʘʤʠ 

(ʨʠʩ.2.7), ʱʦ ʟʤʝʥʰʫʻ ʾʾ ʧʝʨʝʨʽʟ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ. ʅʘ ʮʠʭ ʟʚʫʞʝʥʠʭ 

ʜʽʣʷʥʢʘʭ ʚʠʜʽʣʷʻʪʴʩʷ ʙʽʣʴʰʝ ʪʝʧʣʦʪʠ, ʥʽʞ ʥʘ ʰʠʨʦʢʠʭ. ʇʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ 

ʩʪʨʫʤʽ ʥʘʜʣʠʰʢʦʚʘ ʪʝʧʣʦʪʘ ʚʥʘʩʣʽʜʦʢ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʚʩʪʘʚʢʠ 

ʚʩʪʠʛʘʻ ʨʦʟʧʦʚʩʶʜʠʪʠʩʷ ʧʦ ʙʽʣʴʰ ʰʠʨʦʢʠʭ ʯʘʩʪʠʥʘʭ ʽ ʚʩʷ ʚʩʪʘʚʢʘ ʤʘʻ 

ʧʨʘʢʪʠʯʥʦ ʦʜʥʫ ʪʝʤʧʝʨʘʪʫʨʫ. ʇʨʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʭ (max¤ºɯɯ ) ʥʘʛʨʽʚʘʥʥʷ 

ʟʚʫʞʝʥʠʭ ʜʽʣʷʥʦʢ ʡʜʝ ʰʚʠʜʰʝ, ʦʩʢʽʣʴʢʠ ʪʽʣʴʢʠ ʯʘʩʪʠʥʘ ʪʝʧʣʦʪʠ ʚʩʪʠʛʘʻ 

ʚʽʜʚʦʜʠʪʠʩʷ ʧʦ ʰʠʨʦʢʠʭ ʜʽʣʷʥʢʘʭ. ʇʣʘʚʢʘ ʚʩʪʘʚʢʘ ʧʣʘʚʠʪʴʩʷ ʚ ʦʜʥʦʤʫ 

ʩʘʤʦʤʫ ʛʘʨʷʯʦʤʫ ʤʽʩʮʽ (ʤʦʞʣʠʚʝ ʤʽʩʮʝ ʨʦʟʨʠʚʫ ʧʦʢʘʟʘʥʦ ʰʪʨʠʭʦʚʠʤʠ 

ʣʽʥʽʷʤʠ ʥʘ ʨʠʩ.2.7). ʇʨʠ ʢʦʨʦʪʢʦʤʫ ʟʘʤʠʢʘʥʥʽ (
¤>>ɯɯ ) ʥʘʛʨʽʚʘʥʥʷ ʟʚʫʞʝʥʠʭ 

ʜʽʣ̫ʥʦʢ ʡʜʝ ʥʘʩʪʽʣʴʢʠ ʽʥʪʝʥʩʠʚʥʦ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʽʜʚʝʜʝʥʥʷʤ ʪʝʧʣʦʪʠ ʚʽʜ ʥʠʭ 

ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. ʇʣʘʚʢʘ ʚʩʪʘʚʢʘ ʧʝʨʝʛʦʨʘʻ ʦʜʥʦʯʘʩʥʦ ʚ ʜʝʢʽʣʴʢʦʭ ʘʙʦ 

ʚʽʜʨʘʟʫ ʫ ʚʩʽʭ ʟʚʫʞʝʥʠʭ ʤʽʩʮʷʭ. 

ʋ ʙʘʛʘʪʴʦʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʧʣʘʚʢʽʡ ʚʩʪʘʚʮʽ ʥʘʜʘʻʪʴʩʷ ʪʘʢʘ ʬʦʨʤʘ, ʧʨʠ 

ʷʢʽʡ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ F, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʩʪʨʫʤʘʭ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ, ʨʦʟʨʠʚʘʶʪʴ ʚʩʪʘʚʢʫ ʱʝ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʘ ʚʩʪʠʛʘʻ ʨʦʟʧʣʘʚʠʪʠʩʷ. ʅʘ 

ʨʠʩ.2.8, ʘ, ʤʽʩʮʷ ʨʦʟʨʠʚʫ ʧʦʟʥʘʯʝʥʽ ʢʨʫʞʢʘʤʠ. ʎʽ ʜʽʣʷʥʢʠ ʚʠʢʦʥʫʶʪʴ ʤʝʥʰʦʛʦ 

ʧʝʨʝʨʽʟʫ. ʇʨʠ ʩʪʨʫʤʘʭ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʤʘʣʽ ʽ 

ʧʣʘʚʢʘ ʚʩʪʘʚʢʘ ʥʝ ʨʚʝʪʴʩʷ, ʘ ʧʣʘʚʠʪʴʩʷ ʫ ʟʚʫʞʝʥʦʤʫ ʤʽʩʮʽ. ʋ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʟʦʙʨʘʞʝʥʽʡ ʥʘ ʨʠʩ.2.8, ʙ, ʙʽʣʴʰ ʰʚʠʜʢʝ ʚʠʤʢʥʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ ʧʨʠ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʭ ʽ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʥʷʭ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʫʞʠʥʠ 2, 

ʱʦ ʨʦʟʨʠʚʘʻ ʚʩʪʘʚʢʫ 1 ʧʨʠ ʧʦʤ'ʷʢʰʝʥʽ ʤʝʪʘʣʫ ʥʘ ʟʚʫʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʜʦ ʪʦʛʦ, 

ʷʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʣʘʚʣʝʥʥʷ ʮʠʭ ʜʽʣʷʥʦʢ. 

ʄʝʪʘʣʫʨʛʽʡʥʠʡ ʝʬʝʢʪ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʘʛʘʪʦ ʣʝʛʢʦʧʣʘʚʢʠʭ ʤʝʪʘʣʽʚ 

(ʦʣʦʚʦ, ʩʚʠʥʝʮʴ ʪʘ ʽʥ.) ʟʜʘʪʥʽ ʚ ʨʦʟʧʣʘʚʣʝʥʦʤʫ ʩʪʘʥʽ ʨʦʟʯʠʥʷʪʠ ʜʝʷʢʽ 

ʪʫʛʦʧʣʘʚʢʽ ʤʝʪʘʣʠ (ʤʽʜʴ, ʩʨʽʙʣʦ ʪʘ ʽʥ.). ʆʪʨʠʤʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ ʨʦʟʯʠʥ 

ʚʦʣʦʜʽʻ ʽʥʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʽʞ ʚʠʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ (ʥʘʧʨʠʢʣʘʜ, 

ʚʝʣʠʢʠʤ ʝʣʝʢʪʨʠʯʥʠʤ ʦʧʦʨʦʤ ʽ ʟʥʠʞʝʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʣʘʚʣʝʥʥʷ). 

ɿʘʟʥʘʯʝʥʝ ʷʚʠʱʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʟʘʧʦʙʽʞʥʠʢʘʭ ʟʽ ʚʩʪʘʚʢʘʤʠ ʟ ʨʷʜʫ 

ʧʘʨʘʣʝʣʴʥʠʭ ʜʨʦʪʽʚ. 

 

 
 

ʈʠʩʫʥʦʢ 2.7 - ʌʽʛʫʨʥʘ ʧʣʘʚʢʘ ʚʩʪʘʚʢʘ 
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ʈʠʩʫʥʦʢ 2.8 - ʇʨʠʢʣʘʜʠ (ʘ, ʙ) ʬʦʨʤ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ ʟ ʧʨʠʩʢʦʨʝʥʠʤ 

ʨʦʟʨʠʚʦʤ: 1 - ʧʣʘʚʢʘ ʚʩʪʘʚʢʘ; 2 - ʧʨʫʞʠʥʘ; F - ʨʦʟʨʠʚʥʘ ʟʫʩʠʣʣʷ. 

 

ʈʦʟʛʣʷʥʫʪʽ ʩʧʦʩʦʙʠ ʧʨʠʩʢʦʨʝʥʥʷ ʧʝʨʝʛʦʨʘʥʥʷ ʚʩʪʘʚʢʠ ʧʨʠ ʩʪʨʫʤʘʭ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʽ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ ʦʙʫʤʦʚʣʶʶʪʴ ʦʜʥʫ ʚʝʣʴʤʠ ʽʩʪʦʪʥʫ 

ʧʝʨʝʚʘʛʫ ʧʣʘʚʢʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ - ʾʭ ʩʪʨʫʤʦʦʙʤʝʞʫʚʘʣʴʥʫ ʜʽʶ. ʇʣʘʚʢʘ ʚʩʪʘʚʢʘ 

ʧʝʨʝʛʦʨʘʻ ʥʘʙʘʛʘʪʦ ʨʘʥʽʰʝ, ʥʽʞ ʩʪʨʫʤ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ ʧʨʠ ʢʦʨʦʪʢʦʤʫ 

ʟʘʤʠʢʘʥʥʽ ʚʩʪʠʛʘʻ ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʨʫʤ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʦʙʤʝʞʫʻʪʴʩʷ ʫ 2-5 ʨʘʟʽʚ, ʱʦ ʟʥʠʞʫʻ ʨʫʡʥʽʚʥʫ ʜʽʶ 

ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ.  

ʅʘʧʨʠʢʣʘʜ, ʫʩʪʘʣʝʥʠʡ ʩʪʨʫʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʤʽʛ ʙʠ ʜʦʩʷʛʪʠ 25 

ʢɸ, ʷʢʙʠ ʧʣʘʚʢʘ ʚʩʪʘʚʢʘ ʥʝ ʧʝʨʝʛʦʨʽʣʘ ʧʨʠ ʩʪʨʫʤʽ 8 ʢɸ, ʪʘʢʠʤ ʯʠʥʦʤ ʟʘʚʜʷʢʠ 

ʧʝʨʝʛʦʨʘʥʥʶ ʚʩʪʘʚʢʠ ʩʪʨʫʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʚʠʷʚʠʚʩʷ ʦʙʤʝʞʝʥʠʡ 

ʙʽʣʴʰ ʥʽʞ ʫ 3 ʨʘʟʠ, ʘ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʚ ʢʦʣʽ - ʙʽʣʴʰ ʥʽʞ ʫ 9 ʨʘʟʽʚ. 

ʉʪʨʫʤʦʦʙʤʝʞʫʚʘʣʴʥʘ ʜʽʷ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʝʬʝʢʪʫ ʥʠʞʯʘ, ʥʽʞ ʧʨʠ ʽʥʰʠʭ ʩʧʦʩʦʙʘʭ ʩʪʨʫʤʦʦʙʤʝʞʝʥʥʷ. 

ɻʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ, ʱʦ ʚʠʥʠʢʘʻ ʧʽʩʣʷ ʧʝʨʝʛʦʨʘʥʥʷ ʧʣʘʚʢʦʾ 

ʚʩʪʘʚʢʠ, ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʷʢʦʤʦʛʘ ʰʚʠʜʰʝ. ʏʘʩ ʛʘʩʽʥʥʷ ʜʫʛʠ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʧʦʙʽʞʥʠʢʘ ʽ ʧʨʠʡʥʷʪʦʛʦ ʩʧʦʩʦʙʫ ʛʘʩʽʥʥʷ. ʅʘʡʙʽʣʴʰʠʡ ʩʪʨʫʤ, 

ʷʢʠʡ ʟʘʧʦʙʽʞʥʠʢ ʤʦʞʝ ʚʠʤʢʥʫʪʠ ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʧʦʰʢʦʜʞʝʥʴ ʘʙʦ ʜʝʬʦʨʤʘʮʽʡ, 

ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʡʦʛʦ ʧʦʜʘʣʴʰʽʡ ʩʧʨʘʚʥʽʡ ʨʦʙʦʪʽ ʧʽʩʣʷ ʟʤʽʥʠ ʧʣʘʚʢʦʾ 

ʚʩʪʘʚʢʠ, ʥʘʟʠʚʘʶʪʴ ʛʨʘʥʠʯʥʠʤ ʩʪʨʫʤʦʤ ʚʠʤʢʥʝʥʥʷ ʟʘʧʦʙʽʞʥʠʢʘ. ɺ ʩʫʯʘʩʥʠʭ 

ʟʘʧʦʙʽʞʥʠʢʘʭ ʽʟ ʟʘʢʨʠʪʠʤʠ ʧʘʪʨʦʥʘʤʠ ʙʝʟ ʥʘʧʦʚʥʶʚʘʯʘ ʜʫʛʘ ʛʘʩʠʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʧʘʪʨʦʥʽ ʚʥʘʩʣʽʜʦʢ 

ʧʦʷʚʠ ʜʫʛʠ, ʘ ʟʘ ʥʘʷʚʥʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ - ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʜʫʛʠ ʥʘʧʦʚʥʶʚʘʯʝʤ ʽ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʜʫʛʦʶ ʫ 

ʚʫʟʴʢʠʭ ʢʘʥʘʣʘʭ ʥʘʧʦʚʥʶʚʘʯʘ. ʇʨʠ ʮʴʦʤʫ ʛʘʩʽʥʥʷ ʜʫʛʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʦʙʤʝʞʝʥʦʤʫ ʦʙôʻʤʽ ʧʘʪʨʦʥʘ ʟʘʧʦʙʽʞʥʠʢʘ. ɿʘ ʤʝʞʽ ʧʘʪʨʦʥʘ ʥʝ ʚʠʢʠʜʘʶʪʴʩʷ ʥʽ 

ʧʦʣʫʤ'ʷ ʜʫʛʠ, ʥʽ ʽʦʥʽʟʦʚʘʥʽ ʛʘʟʠ. 

ʉʫʯʘʩʥʘ ʩʠʩʪʝʤʘ ʜʫʛʦʛʘʩʽʥʥʷ ʩʧʽʣʴʥʦ ʽʟ ʩʪʨʫʤʦ-ʦʙʤʝʞʫʚʘʣʴʥʦʶ ʜʽʻʶ 

ʚʩʪʘʚʢʠ ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʚʠʤʠʢʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʧʣʘʚʢʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ. ʎʝ 
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ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʘʧʦʙʽʞʥʠʢʠ ʤʦʞʫʪʴ ʚʠʤʠʢʘʪʠ ʷʢ ʟʘʚʛʦʜʥʦ ʚʝʣʠʢʽ ʩʪʨʫʤʠ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ. ʅʝʦʙʤʝʞʝʥʫ ʚʠʤʠʢʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʪʘʢ: 

ʧʣʘʚʢʽ ʟʘʧʦʙʽʞʥʠʢʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʢʽʣ, ʚ ʷʢʠʭ 

ʫʩʪʘʣʝʥʠʡ ʩʪʨʫʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʤʽʛ ʙʠ ʜʦʩʷʛʪʠ ʜʫʞʝ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ 

(ʚ ʩʫʯʘʩʥʠʭ ʧʦʪʫʞʥʠʭ ʝʥʝʨʛʦʫʩʪʘʥʦʚʢʘʭ ʤʦʞʥʘ ʜʦʧʫʩʢʘʪʠ ʟʥʘʯʝʥʥʷ 

200...500ʢɸ). 

ʇʣʘʚʢʽ ʚʩʪʘʚʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʽ ʩʚʠʥʮʶ, ʩʧʣʘʚʽʚ ʩʚʠʥʮʶ ʟ ʦʣʦʚʦʤ, 

ʮʠʥʢʫ, ʤʽʜʽ, ʩʨʽʙʣʘ ʪʘ ʽʥ. ɺʩʪʘʚʢʠ ʟ ʣʝʛʢʦʧʣʘʚʢʠʭ ʤʝʪʘʣʽʚ (ʩʚʠʥʝʮʴ, ʮʠʥʢ - 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ 200...420
Á
ʉ) ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʥʝʚʠʩʦʢʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʩʘʤʦʛʦ ʟʘʧʦʙʽʞʥʠʢʘ, ʧʨʦʪʝ ʚʦʥʠ ʤʘʶʪʴ ʤʘʣʫ ʧʨʦʚʽʜʥʽʩʪʴ ʽ 

ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʠʭ ʧʝʨʝʨʽʟʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʝʣʠʢʠʭ ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʘʭ. 

ʐʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʮʠʥʢʦʚʽ ʚʩʪʘʚʢʠ. ʇʘʨʠ ʮʠʥʢʫ ʤʘʶʪʴ ʚʽʜʥʦʩʥʦ 

ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʽʦʥʽʟʘʮʽʾ, ʱʦ ʩʧʨʠʷʻ ʛʘʩʽʥʥʶ ʜʫʛʠ. ɺʩʪʘʚʢʠ ʟ ʤʽʜʽ ʽ ʩʨʽʙʣʘ 

ʤʘʶʪʴ ʤʝʥʰʠʡ ʧʝʨʝʨʽʟ, ʘʣʝ ʥʝʜʦʣʽʢʦʤ ʾʭ ʻ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ, ʧʨʠ ʩʪʨʫʤʘʭ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʜʦ ʟʥʘʯʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʽ ʰʚʠʜʢʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟʘʧʦʙʽʞʥʠʢʘ. ʄʽʜʥʽ ʧʣʘʚʢʽ ʚʩʪʘʚʢʠ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚʠʥʥʽ 

ʤʘʪʠ ʘʥʪʠʢʦʨʦʟʽʡʥʝ ʧʦʢʨʠʪʪʷ, ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʦʢʠʩʣʝʥʥʷ ʧʨʠʟʚʝʜʝ ʜʦ 

ʧʦʩʪʫʧʦʚʦʛʦ ʟʤʝʥʰʝʥʥʷ ʧʝʨʝʨʽʟʫ ʚʩʪʘʚʢʠ ʪʘ ʥʝʩʚʦʻʯʘʩʥʦʛʦ ʾʾ ʧʝʨʝʛʦʨʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʘʨʘʣʝʣʴʥʠʭ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ (ʧʨʠ ʚʝʣʠʢʠʭ ʩʪʨʫʤʘʭ) 

ʜʦʟʚʦʣʷʻ ʧʨʠ ʪʦʤʫ ʞ ʩʫʤʘʨʥʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʚʩʪʘʚʦʢ ʦʪʨʠʤʘʪʠ 

ʚʝʣʠʢʫ ʧʦʚʝʨʭʥʶ ʦʭʦʣʦʜʞʝʥʥʷ. ʎʝ ʧʦʢʨʘʱʫʻ ʫʤʦʚʠ ʦʭʦʣʦʜʞʝʥʥʷ ʚʩʪʘʚʦʢ ʽ 

ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʩʷʛ ʥʘʧʦʚʥʶʚʘʯʘ (ʫ ʟʘʧʦʙʽʞʥʠʢʘʭ ʟ 

ʥʘʧʦʚʥʶʚʘʯʝʤ). 

 

2.3 ʂʦʥʩʪʨʫʢʮʽʷ ʟʘʧʦʙʽʞʥʠʢʽʚ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ 

 

ɿʘʧʦʙʽʞʥʠʢʠ ʽʟ ʟʘʢʨʠʪʠʤʠ ʨʦʟʙʽʨʥʠʤʠ ʧʘʪʨʦʥʘʤʠ ʙʝʟ ʥʘʧʦʚʥʶʚʘʯʘ ʩʝʨʽʾ 

ʇʈ-2 (ʨʠʩ.2.9, ʘ, ʙ) ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʥʘʧʨʫʛʠ 220 ʽ 500 ɺ, ʥʦʤʽʥʘʣʴʥʽ ʩʪʨʫʤʠ 

ʧʘʪʨʦʥʽʚ 15...1000 ɸ ʽ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ 6...1000 ɸ. ɰʭ ʚʠʤʠʢʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 

ʟʘʣʝʞʥʦ ʚʽʜ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʩʪʘʥʦʚʠʪʴ 

1,2...20,0ʢɸ. 

ɿʘʧʦʙʽʞʥʠʢ ʇʈ-2 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʢʦʥʪʘʢʪʥʠʭ ʩʪʽʡʦʢ ʽ ʦʜʥʦʛʦ 

ʧʘʪʨʦʥʘ, ʚʩʝʨʝʜʠʥʽ ʷʢʦʛʦ ʨʦʟʤʽʱʝʥʽ ʦʜʥʘ ʘʙʦ ʜʚʽ (ʟʘʣʝʞʥʦ ʚʽʜ ʟʥʘʯʝʥʥʷ 

ʩʪʨʫʤʫ) ʧʣʘʚʢʽ ʚʩʪʘʚʢʠ. ʇʣʘʚʢʽ ʚʩʪʘʚʢʠ (ʨʠʩ.2.9, ʚ) ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʣʠʩʪʦʚʦʛʦ 

ʮʠʥʢʫ. ʉʪʽʡʢʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʢʦʤʧʣʝʢʪʠ ʩʪʨʫʤʦʚʽʜʥʠʭ ʯʘʩʪʠʥ ʽʟ 

ʟʘʤʠʢʘʶʯʠʤʠ ʢʦʥʪʘʢʪʘʤʠ ʽ ʢʨʽʧʠʣʴʥʠʤʠ ʜʝʪʘʣʷʤʠ. ʂʦʥʪʘʢʪʥʝ ʥʘʪʠʩʢʘʥʥʷ ʚ 

ʟʘʧʦʙʽʞʥʠʢʘʭ ʥʘ ʩʪʨʫʤʠ 15...63 ɸ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʫʞʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʩʢʦʙʠ ʢʦʥʪʘʢʪʥʠʭ ʩʪʽʡʦʢ; ʚ ʟʘʧʦʙʽʞʥʠʢʘʭ ʥʘ ʩʪʨʫʤʠ 

100...350 ɸ - ʩʪʘʣʝʚʦʶ ʢʽʣʴʮʝʚʦʶ ʘʙʦ ʧʣʘʩʪʠʥʯʘʩʪʦʶ ʧʨʫʞʠʥʦʶ; ʥʘ ʩʪʨʫʤʠ 
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630...1000 ɸ - ʛʚʠʥʪʦʤ ʟ ʧʣʘʩʪʤʘʩʦʚʦʶ ʨʫʢʦʷʪʢʦʶ, ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʘ 

ʢʦʥʪʘʢʪʥʽʡ ʩʪʽʡʮʽ. 

 

 
 

ʈʠʩʫʥʦʢ 2.9 - ɿʘʧʦʙʽʞʥʠʢ ʩʝʨʽʾ ʇʈ-2: ʘ, ʙ - ʧʘʪʨʦʥʠ ʥʘ ʥʦʤʽʥʘʣʴʥʠʡ 

ʩʪʨʫʤ ʚʽʜʧʦʚʽʜʥʦ 15...63 ɸ ʽ 100...1000 ɸ; ʚ - ʬʦʨʤʠ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ; 1 - 

ʬʽʙʨʦʚʘ ʪʨʫʙʢʘ; 2 - ʧʣʘʚʢʘ ʚʩʪʘʚʢʘ; 3 - ʚʪʫʣʢʘ; 4 - ʢʦʚʧʘʯʦʢ; 5 - ʰʘʡʙʘ; 6 - 

ʤʽʜʥʠʡ ʥʽʞ. 

 

ʇʘʪʨʦʥ (ʨʠʩ.2.9, ʘ, ʙ) ʷʚʣʷʻ ʩʦʙʦʶ ʬʽʙʨʦʚʫ ʪʨʫʙʢʫ 1, ʥʘ ʷʢʫ ʟ ʜʚʦʭ 

ʩʪʦʨʽʥ ʥʘʢʨʫʯʝʥʽ ʣʘʪʫʥʥʽ ʚʪʫʣʢʠ 3, ʚʦʥʠ ʤʘʶʪʴ ʧʨʦʨʽʟ ʜʣʷ ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ 2. 

ʅʘ ʚʪʫʣʢʠ ʥʘʛʚʠʥʯʝʥʽ ʣʘʪʫʥʥʽ ʢʦʚʧʘʯʢʠ 4, ʱʦ ʻ ʫ ʟʘʧʦʙʽʞʥʠʢʽʚ ʥʘ ʩʪʨʫʤʠ ʜʦ 

63 ɸ ʢʦʥʪʘʢʪʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʧʘʪʨʦʥʘ. ʋ ʟʘʧʦʙʽʞʥʠʢʽʚ ʥʘ ʩʪʨʫʤʠ 100...1000 ɸ 

ʢʦʥʪʘʢʪʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʩʣʫʞʘʪʴ ʤʽʜʥʽ ʥʦʞʽ 6. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʚʦʨʦʪʫ 

ʥʦʞʽʚ ʧʝʨʝʜʙʘʯʝʥʘ ʧʽʜʢʣʘʜʥʘ ʰʘʡʙʘ 5, ʱʦ ʤʘʻ ʧʘʟ ʜʣʷ ʥʦʞʘ. 

ɺʠʥʠʢʘʶʯʘ ʧʨʠ ʧʝʨʝʛʦʨʘʥʥʽ ʚʩʪʘʚʢʠ ʜʫʛʘ ʚʠʢʣʠʢʘʻ ʽʥʪʝʥʩʠʚʥʫ 

ʛʘʟʦʛʝʥʝʨʘʮʽʶ ʟʽ ʩʪʽʥʦʢ ʪʨʫʙʢʠ 1, ʪʠʩʢ ʚ ʪʨʫʙʮʽ ʨʽʟʢʦ ʟʨʦʩʪʘʻ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʽʥʪʝʥʩʠʚʥʝ ʛʘʩʽʥʥʷ ʜʫʛʠ. 

ɿʘʧʦʙʽʞʥʠʢʠ ʩʝʨʽʡ ʇɼ ʽ ʇɼʉ (ʨʠʩ.2.10) ʨʦʟʨʘʭʦʚʘʥʽ ʜʣʷ ʟʘʭʠʩʪʫ ʢʽʣ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʥʘʧʨʫʛʦʶ ʜʦ 350 ɺ ʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʯʘʩʪʦʪʦʶ 50 ɻʮ 

ʥʘʧʨʫʛʦʶ ʜʦ 380 ɺ. ɿʘʧʦʙʽʞʥʠʢʠ ʩʝʨʽʾ ʇɼ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʝʤʠ ʪʠʧʦʨʦʟʤʽʨʽʚ 

ʥʘ ʩʪʨʫʤʠ 1...630 ɸ; ʩʝʨʽʾ ʇɼʉ - ʰʝʩʪʠ ʪʠʧʦʨʦʟʤʽʨʽʚ ʥʘ ʩʪʨʫʤʠ 1...350 ɸ. ɯ ʪʽ, ʽ 

ʽʥʰʽ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ. ɿʘʧʦʙʽʞʥʠʢʠ ʇɼʉ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʽʜ ʟʘʧʦʙʽʞʥʠʢʽʚ ʇɼ ʪʠʤ, ʱʦ ʢʦʨʧʫʩ ʫ ʥʠʭ ʚʠʢʦʥʘʥʠʡ ʥʝ ʟ ʧʦʨʮʝʣʷʥʠ, ʘ ʽʟ 

ʩʪʝʘʪʠʪʫ. ʆʩʥʦʚʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʟʘʧʦʙʽʞʥʠʢʽʚ ʦʙʦʭ ʩʝʨʽʡ ʻ ʢʦʥʪʘʢʪʥʘ ʛʽʣʴʟʘ 9 

ʟ ʧʦʨʮʝʣʷʥʦʚʦʶ ʘʙʦ ʩʪʝʘʪʠʪʦʚʦʶ ʦʩʥʦʚʦʶ 12 ʽ ʚʩʪʘʚʢʘ. ʆʩʪʘʥʥʷ 
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ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʛʦʣʦʚʢʦʶ 2, ʷʢʘ ʥʘʛʚʠʥʯʫʻʪʴʩʷ ʥʘ ʢʦʥʪʘʢʪʥʫ ʛʽʣʴʟʫ 9. ʋ 

ʢʦʥʪʘʢʪʥʫ ʛʽʣʴʟʫ ʟʘʚʘʣʴʮʦʚʘʥʘ ʢʦʥʪʘʢʪʥʘ ʩʪʽʡʢʘ 10 ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʨʠʻʜʥʘʥʴ. 

ɯʥʰʠʡ ʟʦʚʥʽʰʥʽʡ ʢʦʥʪʘʢʪ 13 ʚ ʟʘʧʦʙʽʞʥʠʢʘʭ ʥʘ ʩʪʨʫʤʠ ʜʦ 63 ɸ ʢʨʽʧʠʪʴʩʷ ʜʦ 

ʩʪʨʫʤʦʧʨʦʚʦʜʫ ʰʣʷʭʦʤ ʟʘʢʣʽʧʫʚʘʥʥʷ ʘʙʦ ʧʘʷʥʥʷ, ʚ ʟʘʧʦʙʽʞʥʠʢʘʭ ʥʘ ʚʝʣʠʢʽ 

ʩʪʨʫʤʠ ʚʽʥ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʙʦʣʪʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ. ʂʦʥʪʘʢʪʥʘ ʛʽʣʴʟʘ 

ʽʟʦʣʶʻʪʴʩʷ ʚʽʜ ʩʪʨʫʤʦʚʽʜʥʦʾ ʰʠʥʠ ʛʝʪʠʥʘʢʩʦʚʦʶ ʰʘʡʙʦʶ 11. ʇʨʫʞʠʥʥʝ 

ʢʽʣʴʮʝ 7 ʟʘʧʦʙʽʛʘʻ ʩʘʤʦʚʽʜʛʚʠʥʯʫʚʘʥʥʶ ʛʦʣʦʚʢʠ. 

ɺʩʪʘʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʨʦʞʥʠʩʪʦʛʦ ʬʘʨʬʦʨʦʚʦʛʦ ʮʠʣʽʥʜʨʘ 5, ʥʘ 

ʪʦʨʮʷʭ ʷʢʦʛʦ ʟʘʢʨʽʧʣʝʥʽ ʢʦʥʪʘʢʪʥʽ ʢʦʚʧʘʯʢʠ 4. ʄʽʞ ʢʦʚʧʘʯʢʘʤʠ ʨʦʟʪʘʰʦʚʘʥʽ 

ʧʣʘʚʢʽ ʚʩʪʘʚʢʠ 6 ʽ ʢʦʥʪʨʦʣʴʥʠʡ ʜʨʽʪ, ʟʚ'ʷʟʘʥʠʡ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʘʣʶʤʽʥʽʻʚʠʤ 

ʦʢʦʤ 3. ʎʠʣʽʥʜʨ 5 ʟʘʧʦʚʥʝʥʠʡ ʢʚʘʨʮʝʚʠʤ ʧʽʩʢʦʤ 8. ʂʦʣʠ ʩʪʨʫʤ ʚ ʢʦʣʽ, ʱʦ 

ʟʘʭʠʱʘʻʪʴʩʷ ʟʘʧʦʙʽʞʥʠʢʦʤ, ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʠʡ, ʢʦʥʪʨʦʣʴʥʠʡ ʜʨʽʪ 

ʧʝʨʝʛʦʨʘʻ ʨʘʟʦʤ ʟ ʧʣʘʚʢʠʤʠ ʚʩʪʘʚʢʘʤʠ, ʘ ʢʦʥʪʨʦʣʴʥʝ ʚʽʯʢʦ ʚʠʢʠʜʘʻʪʴʩʷ 

ʨʦʟʪʘʰʦʚʘʥʦʶ ʧʽʜ ʥʠʤ ʧʨʫʞʠʥʢʦʶ ʚ ʧʨʦʩʪʽʨ ʧʽʜ ʟʘʩʢʣʝʥʠʤ ʦʪʚʦʨʦʤ 1. 

ʂʦʥʪʨʦʣʴʥʝ ʚʽʯʢʦ ʚʠʜʥʦ ʯʝʨʝʟ ʟʘʩʢʣʝʥʠʡ ʦʪʚʽʨ 1. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʥʷ 

ʚʽʯʢʘ ʩʫʜʷʪʴ ʧʨʦ ʩʧʨʘʚʥʽʩʪʴ ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ. ɻʘʩʽʥʥʷ ʜʫʛʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʛʘʟʫ ʽ ʽʥʪʝʥʩʠʚʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚ ʚʫʟʴʢʠʭ ʢʘʥʘʣʘʭ 

ʥʘʧʦʚʥʶʚʘʯʘ. ɺʠʤʠʢʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʨʦʟʛʣʷʥʫʪʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ ʩʷʛʘʻ 15 ʢɸ. 

ɿʘʧʦʙʽʞʥʠʢʠ ʩʝʨʽʾ ʇʅ-2 (ʨʠʩ.2.11) ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʭʠʩʪʫ ʩʠʣʦʚʠʭ ʢʽʣ 

ʥʘʧʨʫʛʦʶ ʜʦ 500 ɺ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʽ 440 ɺ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ. ɺʦʥʠ 

ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʥʦʤʽʥʘʣʴʥʽ ʩʪʨʫʤʠ 100, 250, 400 ʽ 630 ɸ ʽ ʤʘʶʪʴ 

ʩʪʨʫʤʦʦʙʤʝʞʫʚʘʣʴʥʫ ʜʽʶ ʽ ʚʠʩʦʢʫ ʨʦʟʨʠʚʥʫ ʟʜʘʪʥʽʩʪʴ. 

ʂʦʨʧʫʩ 1 ʷʚʣʷʻ ʩʦʙʦʶ ʛʣʘʟʫʨʦʚʘʥʫ ʢʚʘʜʨʘʪʥʫ ʟʦʚʥʽ ʽ ʢʨʫʛʣʫ ʚʩʝʨʝʜʠʥʽ 

ʧʦʨʮʝʣʷʥʦʚʫ ʪʨʫʙʢʫ ʟ ʯʦʪʠʨʤʘ ʨʽʟʴʙʦʚʠʤʠ ʦʪʚʦʨʘʤʠ ʟ ʢʦʞʥʦʛʦ ʪʦʨʮʷ. ʋ 

ʪʨʫʙʢʫ ʚʚʝʜʝʥʠʡ ʚʫʟʦʣ ʟ ʧʣʘʚʢʦʶ ʚʩʪʘʚʢʦʶ 2, ʧʨʠʚʘʨʝʥʽ ʝʣʝʢʪʨʦʢʦʥʪʘʢʪʥʠʤ 

ʪʦʯʢʦʚʠʤ ʟʚʘʨʶʚʘʥʥʷʤ ʜʦ ʰʘʡʙ ʚʨʫʙʥʠʭ ʢʦʥʪʘʢʪʥʠʭ ʚʠʚʦʜʽʚ 3. ʂʦʥʪʘʢʪʥʠʡ 

ʚʫʟʦʣ ʟ ʢʦʞʥʦʛʦ ʪʦʨʮʷ ʪʨʫʙʢʠ ʢʨʽʧʠʪʴʩʷ ʜʦ ʢʨʠʰʢʠ 4 ʛʚʠʥʪʘʤʠ. ʂʨʠʰʢʠ ʟ 

ʘʟʙʝʩʪʦʚʠʤʠ ʧʨʦʢʣʘʜʢʘʤʠ 5 ʧʨʠʛʚʠʥʯʫʶʪʴʩʷ ʜʦ ʢʦʨʧʫʩʫ ʽ ʛʝʨʤʝʪʠʯʥʦ 

ʟʘʢʨʠʚʘʶʪʴ ʡʦʛʦ. 

ɺʥʫʪʨʽʰʥʷ ʧʦʨʦʞʥʠʥʘ ʪʨʫʙʢʠ ʥʘʧʦʚʥʝʥʘ ʯʠʩʪʠʤ ʽ ʩʫʭʠʤ ʢʚʘʨʮʝʚʠʤ 

ʧʽʩʢʦʤ 6, ʱʦ ʦʪʦʯʫʻ ʚʩʪʘʚʢʫ ʧʦ ʚʩʽʡ ʾʾ ʨʦʙʦʯʽʡ ʜʦʚʞʠʥʽ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʧʽʩʦʢ ʟ 

ʚʤʽʩʪʦʤ ʢʚʘʨʮʫ ʥʝ ʤʝʥʰʝ 98%, ʷʢʠʡ ʤʘʻ ʟʝʨʥʘ ʜʽʘʤʝʪʨʦʤ 0,2...0,3 ʤʤ, 

ʦʙʨʦʙʣʝʥʠʡ ʜʚʦʚʽʜʩʦʪʢʦʚʠʤ ʨʦʟʯʠʥʦʤ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ, ʧʨʦʤʠʪʠʡ ʽ 

ʧʨʦʞʘʨʝʥʠʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 120...180Áʉ. ɻʝʨʤʝʪʠʟʘʮʽʷ ʢʦʨʧʫʩʫ ʦʭʦʨʦʥʷʻ 

ʧʽʩʦʢ ʚʽʜ ʟʚʦʣʦʞʝʥʥʷ. 
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ʈʠʩʫʥʦʢ 2.10 - ɿʘʧʦʙʽʞʥʠʢ ʩʝʨʽʾ ʇɼ ʽ ʇɼʉ: 1 - ʟʘʩʢʣʝʥʠʡ ʦʪʚʽʨ; 2 - 

ʛʦʣʦʚʢʘ; 3 - ʚʽʯʢʦ; 4 - ʢʦʚʧʘʯʢʠ; 5 - ʮʠʣʽʥʜʨ; 6 ʧʣʘʚʢʽ ʚʩʪʘʚʢʠ; 7- ʧʨʫʞʠʥʥʝ 

ʢʽʣʴʮʝ; 8 - ʢʚʘʨʮʝʚʠʡ ʧʽʩʦʢ; 9- ʢʦʥʪʘʢʪʥʘ ʛʽʣʴʟʘ; 10 ʢʦʥʪʘʢʪʥʘ ʩʪʽʡʢʘ; 11 - 

ʰʘʡʙʘ; 12 - ʦʩʥʦʚʘ; 13 - ʟʦʚʥʽʰʥʽʡ ʢʦʥʪʘʢʪ. 

 
ʈʠʩʫʥʦʢ 2.11 - ɿʘʧʦʙʽʞʥʠʢ ʩʝʨʽʾ ʇʅ-2: 1 - ʢʦʨʧʫʩ; 2 - ʧʣʘʚʢʘ ʚʩʪʘʚʢʘ; 3 - 

ʚʠʚʦʜʠ; 4 - ʢʨʠʰʢʘ; 5 - ʘʩʙʝʩʪʦʚʘ ʧʨʦʢʣʘʜʢʘ; 6 - ʢʚʘʨʮʝʚʠʡ ʧʽʩʦʢ; 7- ʧʨʦʩʽʯʢʠ; 

8 - ʦʣʦʚ'ʷʥʠʡ ʢʫʣʴʢʘ. 

 

ʇʣʘʚʢʘ ʚʩʪʘʚʢʘ ʚʠʢʦʥʘʥʘ ʟ ʦʜʥʽʻʾ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʤʽʜʥʠʭ ʩʪʨʽʯʦʢ 

ʪʦʚʱʠʥʦʶ 0,15...0,35 ʤʤ ʽ ʰʠʨʠʥʦʶ ʜʦ 4 ʤʤ. ʇʨʦʩʽʯʢʠ 7 ʟʤʝʥʰʫʶʪʴ ʧʝʨʝʨʽʟ 

ʚʩʪʘʚʢʠ ʚ 2 ʨʘʟʠ ʥʘ ʜʦʚʞʠʥʽ ʥʝ ʤʝʥʰʝ 6 ʤʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʦʥʢʠʭ 

ʧʘʨʘʣʝʣʴʥʠʭ ʩʪʨʽʯʦʢ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʧʝʨʝʪʠʥ ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ ʜʣʷ ʜʘʥʦʛʦ 

ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ, ʘ ʦʪʞʝ, ʽ ʢʽʣʴʢʽʩʪʴ ʧʘʨʽʚ ʤʝʪʘʣʫ ʚ ʜʫʟʽ. ʆʩʪʘʥʥʷ 

ʦʙʩʪʘʚʠʥʘ ʧʦʣʝʛʰʫʻ ʛʘʩʽʥʥʷ ʜʫʛʠ. ɺʠʥʠʢʥʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʜʫʛ ʚ ʧʘʨʘʣʝʣʴʥʠʭ 

ʢʘʥʘʣʘʭ ʜʦʟʚʦʣʷʻ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʨʦʟʩʽʶʚʘʥʥʽ ʝʥʝʨʛʽʾ ʜʫʛʠ ʙʽʣʴʰʦʛʦ ʦʙʩʷʛʫ 

ʥʘʧʦʚʥʶʚʘʯʘ, ʱʦ ʪʘʢʦʞ ʧʦʣʝʛʰʫʻ ʛʘʩʽʥʥʷ ʜʫʛʠ. 
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ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʥʘʛʨʽʚʘʥʥʷ ʟʘʧʦʙʽʞʥʠʢʘ ʧʨʠ ʤʘʣʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʘʣʫʨʛʽʡʥʠʡ ʝʬʝʢʪ. ʅʘ ʢʦʞʥʫ ʩʪʨʽʯʢʫ ʚʩʪʘʚʢʠ ʥʘʧʘʶʶʪʴ 

ʦʣʦʚ'ʷʥʫ ʢʫʣʴʢʫ 8. ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʤʝʪʘʣʫ ʩʪʨʽʯʢʠ ʚ ʤʽʩʮʽ, ʜʝ ʥʘʧʘʷʥʘ 

ʦʣʦʚ'ʷʥʘ ʢʫʣʴʢʘ, ʜʦʩʷʛʘʻ +475
ʦ
ʉ. ʇʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʝʪʘʣʝʡ 

ʟʘʧʦʙʽʞʥʠʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤʠ. ɺʠʤʠʢʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 

50 ʢɸ (ʟʘʧʦʙʽʞʥʠʢ ʥʘ ʩʪʨʫʤ 100 ɸ) ʜʦ 100 ʢɸ (ʟʘʧʦʙʽʞʥʠʢ ʥʘ ʩʪʨʫʤ 630 ɸ). 

ʐʚʠʜʢʦʜʽʶʯʽ ʟʘʧʦʙʽʞʥʠʢʠ ʩʝʨʽʾ ʅʇɹ-2 ʟ ʟʘʢʨʠʪʠʤ ʧʘʪʨʦʥʦʤ ʽ 

ʥʘʧʦʚʥʶʚʘʯʝʤ ʚʠʧʫʩʢʘʶʪʴʩʷ ʥʘ ʥʦʤʽʥʘʣʴʥʽ ʩʪʨʫʤʠ ʚʽʜ 40 ʜʦ 630 ɸ ʽ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʭʠʩʪʫ ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʤʠ 

ʩʠʣʦʚʠʤʠ ʚʝʥʪʠʣʷʤʠ. ɸʤʧʝʨ-ʩʝʢʫʥʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʧʦʙʽʞʥʠʢʘ ʣʝʞʠʪʴ 

ʥʠʞʯʝ ʘʤʧʝʨ-ʩʝʢʫʥʜʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʥʪʠʣʷ. ɿʘʧʦʙʽʞʥʠʢʠ ʤʦʞʫʪʴ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʷʢ ʟ ʙʦʢʫ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ʥʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ 380 ɺ), ʪʘʢ ʽ 

ʟ ʙʦʢʫ ʚʠʧʨʷʤʣʝʥʦʛʦ ʩʪʨʫʤʫ. 

ɿʘʧʦʙʽʞʥʠʢʠ ʮʽʻʾ ʩʝʨʽʾ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʘʧʦʙʽʞʥʠʢʽʚ ʩʝʨʽʾ ʇʅ-2 

ʢʦʥʩʪʨʫʢʮʽʻʶ ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ. ʇʣʘʚʢʘ ʚʩʪʘʚʢʘ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʽʟ ʩʨʽʙʥʦʾ 

ʩʪʨʽʯʢʠ ʽ ʤʘʻ ʧʝʨʝʨʽʟʠ, ʨʦʟʨʘʭʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʽʟ ʟʘʭʠʩʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʟʘʧʦʙʽʞʥʠʢʽʚ. 

 

2.4 ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʽʚ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ 

 

ʇʣʘʚʢʽ ʚʩʪʘʚʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʤʽʜʽ, ʮʠʥʢʫ, ʩʚʠʥʮʶ ʘʙʦ ʩʨʽʙʣʘ. 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜ ʢʫʪʦʤ ʟʦʨʫ ʾʭ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʜʣʷ 

ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.3. 

 

ʊʘʙʣʠʮʷ 2.3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʽʚ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ ʟʘʧʦʙʽʞʥʠʢʽʚ 

 

ʄʘʪʝʨʽʘʣ 

ʇʠʪʦʤʘ 

ʚʘʛʘ, 

ʛ/ʩʤ
3
 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʣʘʚʣʝʥʥʷ ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʤʫ 

ʪʠʩʢʫ, Áʉ 

ʇʠʪʦʤʠʡ 

ʝʣʝʢʪʨʠʯʥʠʡ 

ʦʧʽʨ, 

ʆʤ*ʤʤ
2
/ʤ 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ,Áʉ 

ʄʽʜʴ 8,93 1083 0,0175 250 

ʎʠʥʢ 7,1 419 0,06 200 

ʉʚʠʥʝʮʴ 11,34 327 0,22 150 

ʉʨʽʙʣʦ 10,5 961 0,0155 *  

ʄʽʜʴ ʟ ʦʣʦʚôʷʥʠʤ 

ʨʦʟʯʠʥʥʠʢʦʤ 
8,93 **  0,0175 ***  

* - ɿʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʧʦʙʽʞʥʠʢʘ 

** - ɿʘʣʝʞʠʪʴ ʚʽʜ ʯʩʫ ʚʧʣʠʚʫ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʦʣʦʚôʷʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ; ʤʦʞʝ 

ʨʦʟʧʣʘʚʣʷʪʠʩʷ ʥʘʚʽʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +280Áʉ ʽ ʥʠʞʯʝ 

*** - ʅʠʞʯʝ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ ʦʣʦʚʘ (+232Áʉ) ʽ ʟʘʟʚʠʯʘʡ ʙʽʣʷ + 200Áʉ 
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ʋ ʩʫʯʘʩʥʠʭ ʥʘʡʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʭ ʟʘʧʦʙʽʞʥʠʢʘʭ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ 

ʤʽʜʥʠʤ ʚʩʪʘʚʢʘʤ ʟ ʦʣʦʚ'ʷʥʠʤ ʨʦʟʯʠʥʥʠʢʦʤ. ʐʠʨʦʢʦ ʧʦʰʠʨʝʥʽ ʪʘʢʦʞ ʮʠʥʢʦʚʽ 

ʚʩʪʘʚʢʠ. ʄʽʜʥʽ ʚʩʪʘʚʢʠ ʜʣʷ ʟʘʧʦʙʽʞʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʽ, ʧʨʦʩʪʽ ʽ ʜʝʰʝʚʽ. 

ʇʦʣʽʧʰʝʥʥʷ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʷʛʘʻʪʴʩʷ ʥʘʧʣʘʚʣʝʥʥʷʤ ʦʣʦʚ'ʷʥʦʾ ʢʫʣʴʢʠ ʚ 

ʧʝʚʥʦʤʫ ʤʽʩʮʽ, ʧʨʠʙʣʠʟʥʦ ʧʦʩʝʨʝʜʠʥʽ ʚʩʪʘʚʢʠ. ʊʘʢʽ ʚʩʪʘʚʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʩʝʨʽʾ ʥʘʩʠʧʥʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ ʇʅ2. ʆʣʦʚʦ ʧʣʘʚʠʪʴʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ +232Áʉ, ʟʥʘʯʥʦ ʥʠʞʯʽʡ, ʥʽʞ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʤʽʜʽ, ʽ 

ʨʦʟʯʠʥʷʻ ʤʽʜʴ ʚʩʪʘʚʢʠ ʚ ʤʽʩʮʽ ʢʦʥʪʘʢʪʫ ʟ ʥʝʶ.  

ɼʫʛʘ, ʱʦ ʟôʷʚʣʷʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ, ʚʞʝ ʨʦʟʧʣʘʚʣʷʻ ʚʩʶ ʚʩʪʘʚʢʫ ʽ ʛʘʩʠʪʴʩʷ. 

ɿʨʝʰʪʦʶ ʟʘʭʠʱʫʚʘʥʝ ʟʘʧʦʙʽʞʥʠʢʦʤ ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ ʨʦʟʨʠʚʘʻʪʴʩʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʧʣʘʚʣʝʥʥʷ ʦʣʦʚ'ʷʥʦʾ ʢʫʣʴʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʦʛʦ: 

- ʧʦ-ʧʝʨʰʝ, ʤʽʜʥʽ ʚʩʪʘʚʢʠ ʧʦʯʠʥʘʶʪʴ ʨʝʘʛʫʚʘʪʠ ʟ ʚʠʪʨʠʤʢʦʶ ʯʘʩʫ 

ʥʘ ʥʘʩʪʽʣʴʢʠ ʤʘʣʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʥʘ ʷʢʽ ʚʦʥʠ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʦʣʦʚ'ʷʥʦʛʦ 

ʨʦʟʯʠʥʥʠʢʘ ʟʦʚʩʽʤ ʙʠ ʥʝ ʨʝʘʛʫʚʘʣʠ. 

ʅʘʧʨʠʢʣʘʜ, ʤʽʜʥʠʡ ʜʨʽʪ ʜʽʘʤʝʪʨʦʤ 0,25 ʤʤ ʟ ʨʦʟʯʠʥʥʠʢʦʤ ʫ ʜʦʩʣʽʜʽ 

ʨʦʟʧʣʘʚʠʚʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +280Áʉ ʟʘ 120 ʭʚ. 

- ʧʦ-ʜʨʫʛʝ, ʧʨʠ ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ ʜʦʩʠʪʴ ʚʝʣʠʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (ʪʦʙʪʦ 

ʧʨʠ ʦʜʥʘʢʦʚʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ) ʚʩʪʘʚʢʠ ʟ ʨʦʟʯʠʥʥʠʢʦʤ ʨʝʘʛʫʶʪʴ ʙʘʛʘʪʦ 

ʰʚʠʜʰʝ, ʥʽʞ ʚʩʪʘʚʢʠ ʙʝʟ ʨʦʟʯʠʥʥʠʢʘ.  

ʅʘʧʨʠʢʣʘʜ, ʤʽʜʥʠʡ ʜʨʽʪ ʜʽʘʤʝʪʨʦʤ 0,25 ʤʤ ʙʝʟ ʨʦʟʯʠʥʥʠʢʘ ʧʨʠ 

ʩʝʨʝʜʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ +1000Áʉ ʨʦʟʧʣʘʚʠʚ ʩʷ ʟʘ 120 ʭʚ, ʘ ʪʘʢʠʡ ʞ ʜʨʽʪ, ʘʣʝ ʟ 

ʨʦʟʯʠʥʥʠʢʦʤ ʧʨʠ ʩʝʨʝʜʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʪʽʣʴʢʠ +650Áʉ ʨʦʟʧʣʘʚʠʚʩʷ ʚʩʴʦʛʦ ʟʘ 

4 ʭʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʣʦʚ'ʷʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ ʜʦʟʚʦʣʷʻ ʤʘʪʠ ʥʘʜʽʡʥʽ ʽ ʜʝʰʝʚʽ 

ʤʽʜʥʽ ʚʩʪʘʚʢʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʨʠ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʽʡ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ, ʤʘʶʪʴ ʚʽʜʥʦʩʥʦ ʤʘʣʠʡ ʦʙôʻʤ ʽ ʤʘʩʫ ʤʝʪʘʣʫ (ʱʦ ʩʧʨʠʷʻ 

ʢʦʤʫʪʘʮʽʡʥʽʡ ʟʜʘʪʥʦʩʪʽ ʟʘʧʦʙʽʞʥʠʢʘ) ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʤʘʶʪʴ ʚʝʣʠʢʫ ʰʚʠʜʢʦʜʽʶ 

ʧʨʠ ʚʝʣʠʢʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʭ ʽ ʨʝʘʛʫʶʪʴ ʟ ʚʠʪʨʠʤʢʦʶ ʯʘʩʫ ʥʘ ʚʽʜʥʦʩʥʦ ʤʘʣʽ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. ɺʽʜʥʦʰʝʥʥʷ Iʧʦʛ / Iʚ ʫ ʪʘʢʠʭ ʚʩʪʘʚʦʢ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʝ (ʥʝ 

ʙʽʣʴʰʝ 1,45), ʱʦ ʧʦʣʝʛʰʫʻ ʫʤʦʚʠ ʚʠʙʦʨʫ ʧʨʦʚʽʜʥʠʢʽʚ, ʱʦ ʟʘʭʠʱʘʶʪʴʩʷ 

ʪʘʢʠʤʠ ʧʣʘʚʢʠʤʠ ʚʩʪʘʚʢʘʤʠ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʴ. 

ʎʠʥʢ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ. 

ɿʦʢʨʝʤʘ, ʪʘʢʽ ʚʩʪʘʚʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʝʨʽʾ ʟʘʧʦʙʽʞʥʠʢʽʚ ʇʈ2. ɺʩʪʘʚʢʠ ʟ 

ʮʠʥʢʫ ʙʽʣʴʰ ʩʪʽʡʢʽ ʧʨʦʪʠ ʢʦʨʦʟʽʾ. ʊʦʤʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʥʦʩʥʦ ʤʘʣʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ, ʜʣʷ ʥʠʭ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʤʦʞʥʘ ʙʫʣʦ ʙ ʧʨʠʧʫʩʪʠʪʠ 

ʪʘʢʫ ʞ ʛʨʘʥʠʯʥʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʷʢ ʜʣʷ ʤʽʜʽ (+250Áʉ), ʽ 

ʢʦʥʩʪʨʫʶʚʘʪʠ ʚʩʪʘʚʢʠ ʟ ʤʝʥʰʠʤ ʧʝʨʝʨʽʟʦʤ. ʆʜʥʘʢ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʮʠʥʢʫ 

ʧʨʠʙʣʠʟʥʦ ʚ 3,4 ʨʘʟʠ ʙʽʣʴʰʠʡ, ʥʽʞ ʫ ʤʽʜʽ. ʊʦʤʫ ʱʦʙ ʟʙʝʨʝʛʪʠ ʪʫ ʞ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʪʨʝʙʘ ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚ ʧʣʘʚʢʽʡ 
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ʚʩʪʘʚʮʽ, ʚʽʜʧʦʚʽʜʥʦ ʟʙʽʣʴʰʠʚʰʠ ʾʾ ʧʝʨʝʨʽʟ. ɿʘ ʪʘʢʠʭ ʦʙʩʪʘʚʠʥ  ʚʩʪʘʚʢʘ 

ʚʠʭʦʜʠʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰ ʤʘʩʠʚʥʦʶ. ʎʝ ʧʨʠ ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚʘʭ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʥʠʞʝʥʥʷ ʢʦʤʫʪʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘʧʦʙʽʞʥʠʢʘ. ʆʢʨʽʤ ʪʦʛʦ, ʧʨʠ ʤʘʩʠʚʥʽʡ 

ʚʩʪʘʚʮʽ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ +250Áʉ ʥʝ ʚʜʘʣʦʩʷ ʙ ʫ ʪʠʭ ʞʝ ʨʦʟʤʽʨʘʭ ʫʪʨʠʤʘʪʠ ʥʘ 

ʜʦʧʫʩʪʠʤʦʤʫ ʨʽʚʥʽ ʪʝʤʧʝʨʘʪʫʨʫ ʧʘʪʨʦʥʘ ʽ ʢʦʥʪʘʢʪʽʚ. ɺʩʝ ʮʝ ʟʤʫʰʫʻ ʟʥʠʟʠʪʠ 

ʛʨʘʥʠʯʥʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʮʠʥʢʦʚʠʭ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ ʜʦ +200Áʉ, 

ʘ ʦʪʞʝ, ʱʝ ʟʙʽʣʴʰʫʚʘʪʠ ʧʝʨʝʨʽʟ ʚʩʪʘʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʘʧʦʙʽʞʥʠʢʠ ʟ 

ʮʠʥʢʦʚʠʤʠ ʚʩʪʘʚʢʘʤʠ ʧʨʠ ʪʠʭ ʞʝ ʨʦʟʤʽʨʘʭ ʤʘʶʪʴ ʟʥʘʯʥʦ ʤʝʥʰʫ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʩʪʨʫʤʽʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ, ʥʽʞ ʟʘʧʦʙʽʞʥʠʢʠ ʟ ʤʽʜʥʠʤʠ ʚʩʪʘʚʢʘʤʠ ʽ 

ʦʣʦʚ'ʷʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ. 

ɿʘ ʚʝʣʠʢʦʾ ʧʦʪʨʝʙʠ ʧʣʘʚʢʽ ʚʩʪʘʚʢʠ ʥʘ ʨʷʜʽ ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʫ 

ʚʣʘʩʥʠʭ ʝʣʝʢʪʨʦʨʝʤʦʥʪʥʠʭ ʤʘʡʩʪʝʨʥʷʭ. ʇʨʠ ʮʴʦʤʫ ʤʘʪʝʨʽʘʣʠ, ʟ ʷʢʠʭ 

ʚʠʢʦʥʫʶʪʴ ʝʣʝʤʝʥʪʠ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʝʪʝʣʴʥʦ ʢʘʣʽʙʨʦʚʘʥʽ ʽ ʥʝ 

ʤʝʥʰʝ 10% ʛʦʪʦʚʠʭ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ ʚʠʙʽʨʢʦʚʦ ʚʠʧʨʦʙʫʚʘʥʽ ʥʘ ʤʽʥʽʤʘʣʴʥʠʡ ʽ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʨʫʤʠ. 

ɿʘ ʤʽʥʽʤʘʣʴʥʠʡ ʧʨʠʡʤʘʶʪʴ ʩʪʨʫʤ, ʧʨʠ ʷʢʦʤʫ ʧʣʘʚʢʘ ʚʩʪʘʚʢʘ ʥʝ 

ʧʦʚʠʥʥʘ ʧʝʨʝʛʦʨʽʪʠ ʟʘ ʯʘʩ ʤʝʥʰʝ 1 ʛʦʜ. ɿʘʟʚʠʯʘʡ ʮʝʡ ʩʪʨʫʤ ʜʦʨʽʚʥʶʻ 

1,3é1,5 ʾʾ ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ, ʪʦʙʪʦ Imin = (l,3-1.5) Iʥʦʤ. 

ɿʘ ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʨʠʡʤʘʶʪʴ ʩʪʨʫʤ, ʧʨʠ ʷʢʦʤʫ ʧʣʘʚʢʘ ʚʩʪʘʚʢʘ ʧʦʚʠʥʥʘ 

ʧʝʨʝʛʦʨʽʪʠ ʟʘ ʯʘʩ ʤʝʥʰʝ 1 ʛʦʜ, ʟʘʟʚʠʯʘʡ ʚʽʥ ʩʪʘʥʦʚʠʪʴ (l, 6é2, l) Iʥʦʤ. 

ɺʠʛʦʪʦʚʣʝʥʽ ʚʩʪʘʚʢʠ ʟʘʧʦʙʽʞʥʠʢʽʚ ʟʘ ʩʚʦʾʤʠ ʷʢʦʩʪʷʤʠ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʽ ʥʦʤʽʥʘʣʴʥʠʤʠ ʩʪʨʫʤʘʤʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ɺʩʪʘʚʢʠ ʢʫʩʪʘʨʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʝʧʨʠʧʫʩʪʠʤʦ, 

ʦʩʢʽʣʴʢʠ ʚ ʢʨʘʱʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʠ ʟʘʭʠʱʘʶʪʴ ʪʽʣʴʢʠ ʚʽʜ ʩʪʨʫʤʽʚ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ. ɼʣʷ ʢʨʽʧʣʝʥʥʷ ʮʠʥʢʦʚʦʾ ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʦʚ'ʷʟʢʦʚʦ 

ʚʠʢʦʨʠʩʪʘʥʽ ʩʪʘʣʝʚʘ ʰʘʡʙʘ ʟʙʽʣʴʰʝʥʦʛʦ ʜʽʘʤʝʪʨʫ ʽ ʧʨʫʞʥʘ ʰʘʡʙʘ. ʇʨʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʮʠʭ ʰʘʡʙ ʮʠʥʢ ʧʦʩʪʫʧʦʚʦ ʚʠʜʘʚʣʶʻʪʴʩʷ ʟ-ʧʽʜ ʢʦʥʪʘʢʪʥʦʛʦ ʙʦʣʪʘ ʽ 

ʧʦʩʣʘʙʣʶʻ ʢʦʥʪʘʢʪ. ʋ ʧʘʪʨʦʥʽ ʟʘʧʦʙʽʞʥʠʢʘ ʇʈ ʥʝ ʤʦʞʥʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ 

ʤʽʜʥʫ ʚʩʪʘʚʢʫ ʙʝʟ ʦʣʦʚ'ʷʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

ʧʣʘʚʣʝʥʥʷ ʤʽʜʥʦʾ ʚʩʪʘʚʢʠ ʬʽʙʨʦʚʠʡ ʧʘʪʨʦʥ ʰʚʠʜʢʦ ʨʫʡʥʫʻʪʴʩʷ. 

 

2.5 ʐʚʠʜʢʦʜʽʶʯʽ ʟʘʧʦʙʽʞʥʠʢʠ Cooper Bussmann  

 

ʐʚʠʜʢʦʜʽʶʯʽ ʟʘʧʦʙʽʞʥʠʢʠ Cooper Bussmann (ʨʠʩ.2.12) 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʟʘ ʩʪʨʫʤʦʤ ʚ 

ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ. ʐʚʠʜʢʦʜʽʶʯʽ ʟʘʧʦʙʽʞʥʠʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʠʤ, ʱʦ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʦʚʪʦʨʶʻ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘ, ʪʦʙʪʦ ʥʝ 
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ʜʦʧʫʩʢʘʻ ʧʝʨʝʚʠʱʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ. ʏʘʩʪʦ 

ʪʘʢʽ ʟʘʧʦʙʽʞʥʠʢʠ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʟʘʭʠʩʪʫ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʪʨʦʾʚ ʧʣʘʚʥʦʛʦ ʧʫʩʢʫ (ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ ʪʠʧʫ 2). 

 
 

 
 

ʈʠʩʫʥʦʢ 2.12 ï ʐʚʠʜʢʦʜʽʶʯʠʡ ʟʘʧʦʙʽʞʥʠʢ Cooper Bussmann 

 

ɿʘʧʦʙʽʞʥʠʢʠ ʤʘʶʪʴ ʥʠʟʴʢʫ ʥʘʧʨʫʛʫ ʜʫʛʠ ʽ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʝʥʝʨʛʽʾ 

ʨʦʟʩʽʶʚʘʥʥʷ (I
2
t), ʘ ʪʘʢʦʞ ʥʠʟʴʢʽ ʪʝʧʣʦʚʽ ʚʪʨʘʪʠ. ʉʪʽʡʢʽ ʜʦ ʮʠʢʣʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ɺʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ IEC 60269-4, DIN 43653 ʽ 

43620, UL ʽ CSA 

ʅʘʧʨʫʛʘ 690ɺ ʽ 1250 ɺ AC, ʜʦʜʘʪʢʦʚʦ ʜʦʩʪʫʧʥʽ ʙʽʣʴʰ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ 

ʥʘʧʨʫʛʠ, ʥʦʤʽʥʘʣʴʥʽ ʩʪʨʫʤʠ ʚʽʜ 10 ʜʦ 7500 A. ɺʠʤʠʢʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦ 300 

ʢɸ. ʈʦʙʦʯʠʡ ʢʣʘʩʩ(ʢʘʪʝʛʦʨʽʷ) - aR.  

 

2.6 ɿʘʧʦʙʽʞʥʠʢʠ ʜʣʷ ʟʘʭʠʩʪʫ ʩʠʣʦʚʠʭ ʢʦʩʠʥʫʩ ʥʠʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ  

 

ʇʽʜʢʣʶʯʝʥʥʷ ʢʦʥʜʝʥʩʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ (ʂʋ) ʜʦ ʤʝʨʝʞʽ, ʱʦ 

ʢʦʤʧʝʥʩʫʻʪʴʩʷ, ʚʠʢʦʥʫʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʯʝʨʝʟ ʦʢʨʝʤʠʡ ʘʧʘʨʘʪ ʢʦʤʫʪʘʮʽʾ 

(ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ). ʇʨʠ ʮʴʦʤʫ ʢʦʥʩʪʨʫʢʮʽʷ ʽʩʥʫʶʯʠʭ ʂʋ ʧʝʨʝʜʙʘʯʘʻ, 

ʱʦ ʚ ʮʽʣʦʤʫ ʟʘʭʠʩʪ ʚʽʜ ʩʪʨʫʤʽʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ (ʂɿ), ʚʽʜʙʫʜʦʚʘʥʠʡ ʚʽʜ 

ʩʪʨʫʤʽʚ ʫʚʽʤʢʥʝʥʥʷ ʫʩʪʘʥʦʚʢʠ ʽ ʪʘʢʠʡ, ʱʦ ʜʽʻ ʙʝʟ ʚʠʪʨʠʤʢʠ ʯʘʩʫ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʠʤ ʚʠʤʠʢʘʯʝʤ. ʗʢʱʦ ʂʋ (ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʘʙʦ 

ʥʝʨʝʛʫʣʴʦʚʘʥʘ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʩʪʫʧʝʥʽʚ, ʟʘʭʠʩʪ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʚʽʜ 

ʩʪʨʫʤʽʚ ʂɿ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʧʦʙʽʞʥʠʢʘʤʠ ʦʢʨʝʤʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʟʘʭʠʩʪʫ ʂʋ ʚ 

ʮʽʣʦʤʫ. ʎʷ ʚʠʤʦʛʘ ʚʠʟʥʘʯʝʥʘ ʚʽʜʩʫʪʥʽʩʪʶ ʫ ʩʫʯʘʩʥʠʭ ʥʠʟʴʢʦʚʦʣʴʪʥʠʭ 

ʢʦʩʠʥʫʩʥʠʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʚʙʫʜʦʚʘʥʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ ʽʟ-ʟʘ ʾʭ ʦʜʥʦʩʝʢʮʽʡʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʣʘʚʢʽ ʚʩʪʘʚʢʠ ʟʘʧʦʙʽʞʥʠʢʽʚ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʙʝʟʧʝʢʫ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʪʠ ʢʣʘʩʫ ʟʘʭʠʩʪʫ, ʢʘʪʝʛʦʨʽʾ 

ʨʦʟʤʽʱʝʥʥʷ ʽ ʢʣʽʤʘʪʠʯʥʦʤʫ ʚʠʢʦʥʘʥʥʶ ʂʋ. 
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ʂʦʥʩʪʨʫʢʮʽʷ ʧʣʘʚʢʦʛʦ ʟʘʧʦʙʽʞʥʠʢʘ ʥʦʞʦʚʦʛʦ (NH) ʪʠʧʫ ʢʘʪʝʛʦʨʽʾ gG 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.2.13. 

 

 
                                     ʘ)                                                         ʙ) 

 

ʈʠʩʫʥʦʢ 2.13 - ʇʣʘʚʢʠʡ ʟʘʧʦʙʽʞʥʠʢ ʥʦʞʦʚʦʛʦ (NH) ʪʠʧʫ ʜʣʷ ʟʘʭʠʩʪʫ 

ʢʦʥʜʝʥʩʘʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ: ʘ)ʢʦʥʩʪʨʫʢʮʽʷ; ʙ) ʧʣʘʚʢʠʡ ʝʣʝʤʝʥʪ 

 

ʗʢ ʚʠʜʥʦ, ʧʣʘʚʢʠʡ ʝʣʝʤʝʥʪ ʟʘʧʦʙʽʞʥʠʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʬʦʨʦʚʘʥʦʾ 

ʤʽʜʥʦʾ ʧʣʘʩʪʠʥʠ, ʷʢʘ ʤʘʻ ʤʽʩʪʦʢ ʟ ʧʨʠʧʦʶ. ʇʨʠ ʧʨʦʪʽʢʘʥʥʽ ʥʦʤʽʥʘʣʴʥʦʛʦ 

ʩʪʨʫʤʫ ʥʘʜʣʠʰʢʦʚʝ ʪʝʧʣʦ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʥʘ ʟʚʫʞʝʥʠʭ ʜʽʣʷʥʢʘʭ (ʤʽʩʪʢʘʭ), ʽʟ-

ʟʘ ʚʠʩʦʢʦʾ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʧʣʘʩʪʠʥ ʚʩʪʠʛʘʻ ʧʦʰʠʨʠʪʠʩʷ ʜʦ ʾʭ 

ʰʠʨʰʠʭ ʯʘʩʪʠʥ, ʥʘʛʨʽʚʘʶʯʠ ʜʦ ʫʩʪʘʣʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʩʽ ʩʪʨʫʤʦʚʽʜʥʽ 

ʯʘʩʪʠʥʠ ʟʘʧʦʙʽʞʥʠʢʘ. ʇʨʠ ʩʪʨʫʤʽ, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ 

(ʩʪʨʫʤ ʫʚʽʤʢʥʝʥʥʷ ʢʦʥʜʝʥʩʘʪʦʨʥʦʾ ʙʘʪʘʨʝʾ) ʨʦʟʽʛʨʽʚʘʻʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʧʘʡʢʘ, ʚʠʢʦʥʘʥʘ ʩʧʣʘʚʦʤ ʟ ʪʝʧʣʦʻʤʥʽʩʪʶ, ʱʦ ʢʘʣʽʙʨʫʻʪʴʩʷ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ 

ʽ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʣʘʚʣʝʥʥʷ. ʎʠʤ ʜʦʩʷʛʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʠʤʠʢʘʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʟʘʧʦʙʽʞʥʠʢʘ ʫ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʽ ʚʽʜʣʘʰʪʫʚʘʥʥʷ ʚʽʜ ʚʝʣʠʢʠʭ 

ʧʫʩʢʦʚʠʭ ʩʪʨʫʤʽʚ ʤʘʣʦʾ ʪʨʠʚʘʣʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʥʽ ʧʨʠ ʢʦʤʫʪʘʮʽʾ ʢʽʣ 

ʢʦʥʜʝʥʩʘʪʦʨʽʚ. ʋ ʨʘʟʽ ʞ ʚʠʥʠʢʥʝʥʥʷ ʩʪʨʫʤʫ ʂɿ, ʟʘʭʠʩʥʽ ʬʫʥʢʮʽʾ ʚʞʝ 

ʚʠʢʦʥʫʶʪʴ ʤʽʩʪʢʠ ʧʣʘʩʪʠʥ, ʦʩʢʽʣʴʢʠ ʤʽʩʮʝ ʧʘʷʥʥʷ ʤʘʻ ʚʝʣʠʢʫ ʪʝʧʣʦʚʫ 

ʧʦʩʪʽʡʥʫ ʯʘʩʫ. 

ʅʘ ʨʠʩ.2.14 ʧʦʢʘʟʘʥʽ ʯʘʩʦ-ʩʪʨʫʤʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʚʢʠʭ 

ʟʘʧʦʙʽʞʥʠʢʽʚ NH ʢʘʪʝʛʦʨʽʾ gG ʽ Ultra Quick MUQ1 00C(ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ). 
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ʈʠʩʫʥʦʢ 2.14 ï ʏʘʩʦ-ʩʪʨʫʤʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʚʢʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ 

NH ʢʘʪʝʛʦʨʽʾ gG ʽ Ultra Quick MUQ1 00C(ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ). 

 

ɼʣʷ ʟʘʭʠʩʪʫ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʂʋ ʽ ʘʚʪʦʤʘʪʠʯʥʠʭ ʂʋ ʟ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʤʠ ʢʦʥʪʘʢʪʦʨʘʤʠ ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʣʠʰʝ 

ʩʪʨʫʤʦʦʙʤʝʞʫʚʘʣʴʥʽ ʧʣʘʚʢʽ ʟʘʧʦʙʽʞʥʠʢʠ ʢʣʘʩʫ gG, ʟ ʥʘʩʪʫʧʥʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ: 

1) ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʟʘʧʦʙʽʞʥʠʢʘ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʠʤ ʥʦʤʽʥʘʣʴʥʦʛʦ 

ʬʘʟʥʦʛʦ ʩʪʨʫʤʫ ʨʽʚʥʷ ʂʋ ʚ 1,5é1,8 ʨʘʟʠ; 

2) ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʣʠʰʝ ʢʘʣʽʙʨʦʚʘʥʽ ʧʣʘʚʢʽ ʚʩʪʘʚʢʠ;  

3) ʜʣʷ ʨʦʟʻʜʥʫʚʘʯʽʚ ʟ ʬʫʥʢʮʽʻʶ ʟʘʭʠʩʪʫ ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ 

ʧʣʘʚʢʽ ʚʩʪʘʚʢʠ ʣʠʰʝ NH (ʥʦʞʦʚʽ), ʪʠʧʦʨʘʟʤʝʨʘ 000 (00ʉ). 

4) ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʪʨʠʤʘʯʘ ʟʘʧʦʙʽʞʥʠʢʘ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ 

ʥʦʤʽʥʘʣʴʥʦʤʫ ʩʪʨʫʤʫ ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ. 

5) ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʣʘʚʢʽ ʚʩʪʘʚʢʠ ʟ ʮʝʥʪʨʘʣʴʥʠʤ 

ʚʙʫʜʦʚʘʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʘʙʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʝʣʝʢʪʨʦʥʥʫ 

ʽʥʜʠʢʘʮʽʶ (ʨʠʩ.2.15); 

6) ʜʣʷ ʂʋ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʧʣʘʚʢʽ ʚʩʪʘʚʢʠ ʟ ʥʘʡʤʝʥʰʦʶ ʨʦʟʩʽʶʚʘʥʦʶ 

ʧʦʪʫʞʥʽʩʪʶ ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ ʩʪʨʫʤʽ.  
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ʈʠʩʫʥʦʢ 2.15 ï ʇʣʘʚʢʠʡ ʟʘʧʦʙʽʞʥʠʢ ʟ ʽʥʜʠʢʘʪʦʨʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ (ʘ) ʽ 

ʰʘʬʘ ʢʝʨʫʚʘʥʥʷ ʂʋ ʟ ʝʣʝʢʪʨʦʥʥʦʶ ʽʥʜʠʢʘʮʽʻʶ ʩʧʨʮʴʦʚʫʚʘʥʥʷ ʟʘʦʙʽʞʥʠʢʽʚ ʙ) 

 

ɼʣʷ ʟʘʭʠʩʪʫ ʰʚʠʜʢʦʜʽʶʯʠʭ ʂʋ ʟ ʪʠʨʠʩʪʦʨʥʠʤʠ ʢʦʤʫʪʘʪʦʨʘʤʠ ʧʦʚʠʥʥʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʟʘʧʦʙʽʞʥʠʢʠ ʢʘʪʝʛʦʨʽʾ gR ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: 

1) ʧʽʢʦʚʝ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʢʦʤʫʪʘʪʦʨʘ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʠʤ ʩʪʨʫʤʫ 

ʚʽʜʩʽʯʢʠ ʟʘʧʦʙʽʞʥʠʢʘ; 

2) ʟʥʘʯʝʥʥʷ I
2
t ʢʦʤʫʪʘʪʦʨʘ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʠʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ 

I
2
t ʚʠʤʢʥʝʥʥʷ ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ ʟʘʧʦʙʽʞʥʠʢʘ; 

3) ʤʘʢʩʠʤʘʣʴʥʘ ʟʚʦʨʦʪʥʘ ʥʘʧʨʫʛʘ ʢʦʤʫʪʘʪʦʨʘ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʦʶ 

ʧʝʨʝʭʽʜʥʦʾ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʥʘʧʨʫʛʠ ʧʣʘʚʢʦʾ ʚʩʪʘʚʢʠ ʟʘʧʦʙʽʞʥʠʢʘ. 

 

2.7 ʈʦʟ'ʻʜʥʫʚʘʯʽ, ʚʠʤʠʢʘʯʽ ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʾ ʽʟ ʟʘʧʦʙʽʞʥʠʢʘʤʠ 

 

ʈʦʟôʻʜʥʫʚʘʯ ï ʮʝ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʡ ʢʦʤʫʪʘʮʽʡʥʠʡ ʘʧʘʨʘʪ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʫ ʨʦʟʽʤʢʥʝʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʽʟʦʣʷʮʽʡʥʠʡ ʧʨʦʤʽʞʦʢ ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 

(ʦʩʥʦʚʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʨʦʟôʻʜʥʫʚʘʯʘ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʾ ʨʦʟôʻʜʥʘʥʥʷ ʫ 

ʨʦʟʽʤʢʥʝʥʦʤʫ ʧʦʣʦʞʝʥʥʽ). 

ɺʠʤʠʢʘʯ (ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʡ) ï ʮʝ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʡ ʢʦʤʫʪʘʮʽʡʥʠʡ 

ʘʧʘʨʘʪ, ʩʧʨʦʤʦʞʥʠʡ ʚʤʠʢʘʪʠ, ʧʨʦʚʦʜʠʪʠ ʪʘ ʚʠʤʠʢʘʪʠ ʩʪʨʫʤʠ ʟʘ ʥʦʨʤʘʣʴʥʠʭ 

ʫʤʦʚ ʫ ʢʦʣʽ, ʘ ʪʘʢʦʞ ʚʠʪʨʠʤʫʚʘʪʠ ʚʧʨʦʜʦʚʞ ʦʙʫʤʦʚʣʝʥʦʛʦ ʯʘʩʫ ʩʪʨʫʤʠ ʧʨʠ 

ʘʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʫ ʢʦʣʽ, ʧʨʠʤʽʨʦʤ ʪʘʢʠʭ, ʷʢ ʢʦʨʦʪʢʝ ʟʘʤʠʢʘʥʥʷ. ɺʠʤʠʢʘʯ 

ʤʦʞʝ ʙʫʪʠ ʩʧʨʦʤʦʞʥʠʤ ʚʤʠʢʘʪʠ, ʘʣʝ ʥʝ ʚʠʤʠʢʘʪʠ ʩʪʨʫʤʠ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ. ɺʠʤʠʢʘʯʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʫʥʢʮʽʶ ʨʦʟôʻʜʥʘʥʥʷ, ʥʘʟʠʚʘʶʪʴ 

ʚʠʤʠʢʘʯʘʤʠ-ʨʦʟôʻʜʥʫʚʘʯʘʤʠ. 

ʈʦʟôʻʜʥʫʚʘʯʽ ʪʘ ʚʠʤʠʢʘʯʽ-ʨʦʟôʻʜʥʫʚʘʯʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʨʦʟʧʦʜʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʷʭ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʫʯʥʠʭ ʦʧʝʨʘʮʽʡ ʫʚʽʤʢʥʝʥʥʷ/ʚʠʤʢʥʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ. ʎʽ ʘʧʘʨʘʪʠ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʤʝʨʝʞ ʚʽʜ 
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ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʪʘ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ, ʪʦʤʫ ʫ ʨʦʟʧʦʜʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ 

ʧʦʩʣʽʜʦʚʥʦ ʜʦ ʮʠʭ ʘʧʘʨʘʪʽʚ ʧʨʠʻʜʥʫʶʪʴ ʟʘʧʦʙʽʞʥʠʢʠ.  

ʂʦʤʙʽʥʘʮʽʷ ʽʟ ʟʘʧʦʙʽʞʥʠʢʦʤ ï ʮʝ ʘʧʘʨʘʪ, ʫ ʷʢʦʤʫ ʧʦʻʜʥʫʻʪʴʩʷ 

ʨʦʟôʻʜʥʫʚʘʯ ʘʙʦ ʚʠʤʠʢʘʯ-ʨʦʟôʻʜʥʫʚʘʯ ʪʘ ʟʘʧʦʙʽʞʥʠʢ (ʪʘʙʣʠʮʷ 2.2). ʊʘʢʠʡ 

ʘʧʘʨʘʪ ʩʫʪʪʻʚʦ ʝʢʦʥʦʤʠʪʴ ʤʽʩʮʝ ʫ ʨʦʟʧʦʜʽʣʴʥʦʤʫ ʧʨʠʩʪʨʦʾ ʪʘ ʩʧʨʦʱʫʻ ʡʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʢʦʤʙʽʥʘʮʽʷʤʠ ʽʟ ʟʘʧʦʙʽʞʥʠʢʘʤʠ ʻ 

ʨʦʟôʻʜʥʫʚʘʯ-ʟʘʧʦʙʽʞʥʠʢ (ʨʠʩ.2.18), ʚʠʤʠʢʘʯ-ʨʦʟôʻʜʥʫʚʘʯ-ʟʘʧʦʙʽʞʥʠʢ, 

ʟʘʧʦʙʽʞʥʠʢ-ʨʦʟôʻʜʥʫʚʘʯ ʪʘ ʟʘʧʦʙʽʞʥʠʢ-ʚʠʤʠʢʘʯ-ʨʦʟôʻʜʥʫʚʘʯ (ʨʠʩ.2.19).  

 

 
 

ʈʠʩʫʥʦʢ 2.16 ï ʈʦʟôʻʜʥʫʚʘʯ-ʟʘʧʦʙʽʞʥʠʢ ʽʟ ʟʘʣʝʞʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ 

ʟʘʤʠʢʘʥʥʷ ʪʘ ʨʦʟʤʠʢʘʥʥʷ  

 

 
 

ʈʠʩʫʥʦʢ 2.17 - ɿʘʧʦʙʽʞʥʠʢ-ʚʠʤʠʢʘʯ-ʨʦʟ'ʻʜʥʫʚʘʯ ʇɺʈ 
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ʊʘʙʣʠʮʷ 2.4 - ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʧʦʟʥʘʯʝʥʥʷ ʚʠʤʠʢʘʯʽʚ, ʨʦʟôʻʜʥʫʚʘʯʽʚ ʪʘ 

ʢʦʤʙʽʥʘʮʽʡ ʽʟ ʟʘʧʦʙʽʞʥʠʢʘʤʠ 

 

ʌʫʥʢʮʽʾ, ʚʠʢʦʥʫʚʘʥʽ ʢʦʤʙʽʥʦʚʘʥʠʤ ʢʦʤʫʪʘʮʽʡʥʠʤ ʘʧʘʨʘʪʦʤ 

ʂʦʤʫʪʘʮʽʷ ʈʦʟô̒ ʜʥʘʥʥʷ 
ʂʦʤʫʪʘʮʽʷ ʪʘ 

ʨʦʟʻʜʥʘʥʥʷ 

ɺʠʜ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʡʦʛʦ ʧʦʟʥʘʯʝʥʥʷ 

ɺʠʤʠʢʘʯ 

 

 

ʈʦʟôʻʜʥʫʚʘʯ 

 

 

ɺʠʤʠʢʘʯ-ʨʦʟôʻʜʥʫʚʘʯ 

 

 
ɺʠʤʠʢʘʯ-ʟʘʧʦʙʽʞʥʠʢ 

 

 

ʈʦʟôʻʜʥʫʚʘʯ-ʟʘʧʦʙʽʞʥʠʢ 

 

 

ɺʠʤʠʢʘʯ-ʨʦʟôʻʜʥʫʚʘʯ-

ʟʘʧʦʙʽʞʥʠʢ 

 

ɿʘʧʦʙʽʞʥʠʢ-ʚʠʤʠʢʘʯ 

 

 

ɿʘʧʦʙʽʞʥʠʢ-

ʨʦʟôʻʜʥʫʚʘʯ 

 

ɿʘʚʧʦʙʽʞʥʠʢ-ʚʠʤʠʢʘʯ-

ʨʦʟôʻʜʥʫʚʘʯ 

 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ ʽ ʟʘʚʜʘʥʥʷ 

 

1. ʗʢʽ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʟʘʧʦʙʽʞʥʠʢʽʚ? ʅʘʟʚʽʪʴ ʨʝʞʠʤʠ 

ʨʦʙʦʪʠ ʟʘʧʦʙʽʞʥʠʢʽʚ. 

2. ʋ ʯʦʤʫ ʧʦʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʧʦʙʽʞʥʠʢʽʚ ʚʠʩʦʢʦʾ 

ʥʘʧʨʫʛʠ? 

3. ʗʢʠʤ ʯʠʥʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʘʩʽʥʥʷ ʜʫʛʠ ʧʨʠ ʧʝʨʝʛʦʨʘʥʥʷ 

ʟʘʧʦʙʽʞʥʠʢʘ? 

4. ʆʧʠʰʽʪʴ ʙʫʜʦʚʫ ʪʘ ʧʨʠʥʮʠʧ ʜʽʾ ʨʦʟʙʽʨʥʦʛʦ ʽ ʥʘʩʠʧʥʦʛʦ 

ʟʘʧʦʙʽʞʥʠʢʽʚ. 

5. ʗʢʽ ʤʘʪʝʨʽʘʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ ʽ ʚ ʯʦʤʫ 

ʧʦʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ? 

6. ʗʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʙʽʨ ʟʘʧʦʙʽʞʥʠʢʽʚ? ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʚʠʙʦʨʫ 

ʟʘʧʦʙʽʞʥʠʢʽʚ ʟʘ ʫʤʦʚʘʤʠ ʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʫʩʢʫ ʽ ʩʝʣʝʢʪʠʚʥʦʩʪʽ. 

7. ʆʧʠʰʽʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʰʚʠʜʢʦʜʽʶʯʦʛʦ 

ʟʘʧʦʙʽʞʥʠʢʘ. ɿʘ ʷʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʡʦʛʦ ʚʠʙʽʨ? 

8. ɿʦʙʨʘʟʽʪʴ ʯʘʩʦ-ʩʪʨʫʤʦʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟʘʧʦʙʽʞʥʠʢʘ ʽ ʧʦʷʩʥʽʪʴ ʾʾ 

ʫʟʛʦʜʞʝʥʥʷ ʽʟ ʟʘʭʠʩʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʟʘʭʠʱʫʚʘʥʦʛʦ ʩʪʨʫʤʦʧʨʠʡʤʘʯʘ.  
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3 ɸɺʊʆʄɸʊʀʏʅɯ ɺʀʄʀʂɸʏɯ (ɺɯɼʄʀʂɸʏɯ) 

 

3.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

3.2 ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ 

3.3 ɹʫʜʦʚʘ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ 

3.4 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ 

3.5 ʏʘʩʦ-ʩʪʨʫʤʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ 

3.6 ʉʝʣʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ(ʟʘʭʠʩʪʽʚ) 

3.7 ɸʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ ʟ ʚʙʫʜʦʚʘʥʠʤʠ ʟʘʭʠʩʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, 

ʢʝʨʦʚʘʥʠʤʠ ʜʠʬʝʨʝʥʮʽʡʥʠʤ ʩʪʨʫʤʦʤ 

3.8 ɺʠʧʨʦʙʦʚʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ 

 

ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ 

 

ʊʝʨʤʽʥ, 

ʚʠʟʥʘʯʝʥʥʷ 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʪʝʨʤʽʥʽʚ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 

ɻʦʣʦʚʥʝ ʢʦʣʦ 
(ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʤʠʢʘʯʘ)  

ʋʩʽ ʩʪʨʫʤʦʧʨʦʚʽʜʥʽ ʯʘʩʪʠʥʠ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ, ʷʢʽ 

ʥʘʣʝʞʘʪʴ ʜʦ ʢʦʣʘ, ʷʢʝ ʚʽʥ ʤʘʻ 

ʚʤʠʢʘʪʠ ʯʠ ʚʠʤʠʢʘʪʠ 

main circuit (of a circuit-

breaker) 

ʇʦʣʶʩ (ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʤʠʢʘʯʘ)  

ʏʘʩʪʠʥʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʤʠʢʘʯʘ, ʧʦʚôʷʟʘʥʘ ʪʽʣʴʢʠ ʟ 

ʦʜʥʦʶ ʝʣʝʢʪʨʠʯʥʦ 

ʥʝʟʘʣʝʞʥʦʶ ʯʘʩʪʠʥʦʶ 

ʛʦʣʦʚʥʦʛʦ ʢʦʣʘ, ʟʘʙʝʟʧʝʯʝʥʘ 

ʢʦʥʪʘʢʪʘʤʠ, ʧʝʨʝʜʙʘʯʝʥʠʤʠ 

ʜʣʷ ʧʽʜôʻʜʥʫʚʘʥʥʷ ʪʘ 

ʚʽʜôʻʜʥʫʚʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʛʦʣʦʚʥʦʛʦ ʢʦʣʘ, ʪʘ ʙʝʟ ʪʠʭ 

ʯʘʩʪʠʥʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʝʥʽ 

ʟʘʩʦʙʘʤʠ ʜʣʷ ʩʧʽʣʴʥʦʛʦ 

ʤʦʥʪʫʚʘʥʥʷ ʪʘ ʦʧʝʨʫʚʘʥʥʷ 

ʚʩʽʤʘ ʧʦʣʶʩʘʤʠ 

pole (of a circuit-breaker)  

ʉʪʨʫʤʦʦʙʤʝʞʫʚʘʣʴʥʠʡ 

ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ 

ɸʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ, ʫ 

ʢʦʥʩʪʨʫʢʮʽʾ ʷʢʦʛʦ 

ʧʝʨʝʜʙʘʯʝʥʽ ʩʧʝʮʽʘʣʴʥʽ 

ʟʘʭʦʜʠ ʜʣʷ ʦʙʤʝʞʝʥʥʷ ʫ 

ʚʠʟʥʘʯʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʩʪʨʫʤʫ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, 

ʱʦ ʚʠʤʠʢʘʻʪʴʩʷ 

current limiting automatic 

circuit breaker; 

ʈʦʟʯʧ̔ʣʶʚʘʯ 

(ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʫ) 

ʇʨʠʩʪʨʽʡ, ʧʨʠʟʥʘʯʝʥʠʡ 

ʤʝʭʘʥʽʯʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʫʪʨʠʤʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ 

ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʘ ʟ ʤʝʪʦʶ 

ʚʠʚʽʣʴʥʝʥʥʷ ʡʦʛʦ ʨʫʭʦʤʠʭ 

ʯʘʩʪʠʥ ʜʣʷ ʟʤʽʥʠ 

ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʧʦʣʦʞʝʥʥʷ 

release (of a mechanical 

switching device)  
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ʈʦʟʯʧ̔ʣʶʚʘʯ ʽʟ 

ʚʠʪʨʠʤʢʦʶ ʯʘʩʫ 

(ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʫ) 

ʈʦʟʯʧ̔ʣʶʚʘʯ ʢʦʥʪʘʢʪʥʦʛʦ 

ʘʧʘʨʘʪʘ, ʱʦ ʩʧʨaʮʴʦʚʫʻ ʧʽʩʣʷ 

ʪʦʛʦ, ʷʢ ʬʘʢʪʦʨ ʨʝʘʛʫʚʘʥʥʷ 

ʨʦʟʯʧ̔ʣʶʚʘʯʘ ʜʦʩʷʛʥʝ 

ʧʝʚʥʦʛʦ ʟʥʘʯʝʥʥʷ 

time-delay release (of a 

mechanical switching device)  

ʈʦʟʯʧ̔ʣʶʚʘʯ ʽʟ 

ʟʘʣʝʞʥʦʶ ʚʠʪʨʠʤʢʦʶ 

ʯʘʩʫ (ʢʦʥʪʘʢʪʥʦʛʦ 

ʘʧʘʨʘʪʫ) 

ʈʦʟʯʧ̔ʣʶʚʘʯ ʢʦʥʪʘʢʪʥʦʛʦ 

ʘʧʘʨʘʪʘ ʟ ʚʠʪʨʠʤʢʦʶ ʯʘʩʫ, 

ʚʝʣʠʯʠʥʘ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʘ ʨʝʘʛʫʚʘʥʥʷ 

inverse time-delay release (of 

a mechanical switching 

device) 

ʈʦʟʯʧ̔ʣʶʚʘʯ ʽʟ 

ʥʝʟʘʣʝʞʥʦʶ ʚʠʪʨʠʤʢʦʶ 

ʯʘʩʫ (ʢʦʥʪʘʢʪʥʦʛʦ 

ʘʧʘʨʘʪʫ) 

ʈʦʟʯʧ̔ʣʶʚʘʯ ʢʦʥʪʘʢʪʥʦʛʦ 

ʘʧʘʨʘʪʘ ʟ ʚʠʪʨʠʤʢʦʶ ʯʘʩʫ, 

ʚʝʣʠʯʠʥʘ ʷʢʦʾ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʘ ʨʝʘʛʫʚʘʥʥʷ 

definite time-delay release (of 

a mechanical switching 

device) 

ʄʘʢʩʠʤʘʣʴʥʠʡ 

ʨʦʟʯʧ̔ʣʶʚʘʯ 

(ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʫ) 

ʈʦʟʯʧ̔ʣʶʚʘʯ ʢʦʥʪʘʢʪʥʦʛʦ 

ʘʧʘʨʘʪʘ, ʱʦ ʚʠʢʣʠʢʘʻ ʡʦʛʦ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ, ʷʢʱʦ 

ʚʝʣʠʯʠʥʘ ʬʘʢʪʦʨʘ ʨʝʘʛʫʚʘʥʥʷ 

ʧʝʨʝʚʠʱʫʻ ʧʝʚʥʠʡ ʟʘʜʘʥʠʡ 

ʨʽʚʝʥʴ 

ʇʨʠʤʽʪʢʘ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʬʘʢʪʦʨʘ ʨʝʘʛʫʚʘʥʥʷ 

ʨʦʟʯʧ̔ʣʶʚʘʯʘ ʨʦʟʨʽʟʥʷʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʯʝʧʣʶʚʘʯ 

ʩʪʨʫʤʫ, ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʨʦʟʯʝʧʣʶʚʘʯ ʧʦʭʽʜʥʦʾ 

ʩʪʨʫʤʫ, ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʨʦʟʯʧ̔ʣʶʚʘʯ ʥʘʧʨʫʛʠ ʪʦʱʦ. 

ʦver release (of a mechanical 

switching device)  

ʄʽʥʽʤʘʣʴʥʠʡ 

ʨʦʟʯʧ̔ʣʶʚʘʯ 

(ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʫ) 

ʈʦʟʯʧ̔ʣʶʚʘʯ ʢʦʥʪʘʢʪʥʦʛʦ 

ʘʧʘʨʘʪʘ, ʱʦ ʚʠʢʣʠʢʘʻ ʡʦʛʦ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ, ʷʢʱʦ 

ʚʝʣʠʯʠʥʘ ʬʘʢʪʦʨʘ ʨʝʘʛʫʚʘʥʥʷ 

ʤʝʥʰʘ ʟʘ ʧʝʚʥʠʡ ʟʘʜʘʥʠʡ 

ʨʽʚʝʥʴ 

under release (of a 

mechanical switching device)  

ʅʝʟʘʣʝʞʥʠʡ 

ʨʦʟʯʧ̔ʣʶʚʘʯ 

(ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʘʨʘʪʫ) 

ʈʦʟʯ̔ʧʣʶʚʘʯ ʢʦʥʪʘʢʪʥʦʛʦ 

ʘʧʘʨʘʪʘ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʡʦʛʦ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʧʨʠ 

ʚʚʽʤʢʥʝʥʥʽ ʡʦʛʦ ʦʨʛʘʥʫ 

ʨʝʘʛʫʚʘʥʥʷ ʽʥʰʠʤ ʘʧʘʨʘʪʦʤ ʚ 

ʝʣʝʢʪʨʠʯʥʝ ʢʦʣʦ, ʷʢʝ ʤʘʻ 

ʟʘʜʘʥʽ ʧʘʨʘʤʝʪʨʠ 

shunt release (of a 

mechanical switching device) 

ʈʦʙʦʯʘ ʥʘʧʨʫʛʘ  ʅʘʡʚʠʱʝ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʯʠ ʧʦʩʪʽʡʥʦʾ 

ʥʘʧʨʫʛʠ ʧʘʨʘʣʝʣʴʥʝ ʙʫʜʴ-ʷʢʽʡ 

ʢʦʥʢʨʝʪʥʽʡ ʽʟʦʣʷʮʽʾ, ʷʢʝ ʤʦʞʝ 

ʙʫʪʠ, ʢʦʣʠ ʫʩʪʘʪʢʦʚʘʥʥʷ 

ʞʠʚʠʪʴʩʷ ʥʦʤʽʥʘʣʴʥʦʶ 

ʥʘʧʨʫʛʦʶ. 

working voltage  
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ɯʤʧʫʣʴʩʥʘ ʚʠʪʨʠʤʫʚʘʥʘ 

ʥʘʧʨʫʛʘ  

ʅʘʡʚʠʱʝ ʧʽʢʦʚʝ ʟʥʘʯʝʥʥʷ 

ʽʤʧʫʣʴʩʥʦʾ ʥʘʧʨʫʛʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʬʦʨʤʠ ʪʘ 

ʧʦʣʷʨʥʦʩʪʽ, ʷʢʝ ʥʝ cʧʨʠʯʠʥʶʻ 

ʧʨʦʙʽʡ ʽʟʦʣʷʮʽʾ ʟʘ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ. 

impulse withstand voltage 

ʅʘʜʩʪʨʫʤ ʉʪʨʫʤ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ 

ʧʝʨʝʚʠʱʫʻ ʥʘʡʙʽʣʴʰʝ 

ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

over-current 

ʉʪʨʫʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ  ʅʘʜʩʪʨʫʤ, ʱʦ ʚʠʥʠʢʘʻ ʚ 

ʝʣʝʢʪʨʠʯʥʦ ʥʝʧʦʰʢʦʜʞʝʥʦʤʫ 

ʢʦʣʽ. 

ʇʨʠʤʽʪʢʘ. ʉʪʨʫʤ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ 

ʩʧʨʠʯʠʥʠʪʠ ʧʦʰʢʦʜʞʝʥʥʷ, 

ʷʢʱʦ ʚʽʥ ʪʨʠʚʘʻ ʧʨʦʪʷʛʦʤ 

ʜʦʩʪʘʪʥʴʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ 

overload current  

ʉʪʨʫʤ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ  

ʅʘʜʩʪʨʫʤ, ʱʦ ʚʠʥʠʢʘʻ 

ʚʥʘʩʣʽʜʦʢ ʜʝʬʝʢʪʫ 

ʥʝʟʥʘʯʥʦʛʦ ʽʤʧʝʜʘʥʩʫ ʤʽʞ 

ʪʦʯʢʘʤʠ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʙʫʪʠ 

ʧʽʜ ʨʽʟʥʠʤʠ ʧʦʪʝʥʮʽʘʣʘʤʠ ʟʘ 

ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʫʚʘʥʥʷ. 

ʇʨʠʤʽʪʢʘ. ʉʪʨʫʤ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʯʝʨʝʟ 

ʜʝʬʝʢʪ ʘʙʦ ʥʝʧʨʘʚʠʣʴʥʝ 

ʧʽʜôʻʜʥʘʥʥʷ. 

short-circuit current  

ʏʘʩʦʩʪʨʫʤʦʚʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ 

ɿʘʣʝʞʥʽʩʪʴ ʯʘʩʫ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 

ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚʽʜ 

ʩʪʨʫʤʫ ʚ ʡʦʛʦ ʛʦʣʦʚʥʦʤʫ ʢʦʣʽ 

time-current characteristic of 

a switching device 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ 

(ʢʦʤʫʪʘʮʽʡʥʦʛʦ 

ʘʧʘʨʘʪʫ) 

ɿʥʘʯʝʥʥʷ ʚʠʪʨʠʤʢʠ ʯʘʩʫ, ʥʘ 

ʷʢʝ ʚʽʜʨʝʛʫʣʴʦʚʘʥʠʡ 

ʢʦʤʫʪʘʮʽʡʥʠʡ ʘʧʘʨʘʪ 

time setting (of a switching 

device) 

I
2
t (ʽʥʪʝʛʨʘʣ ɼʞʦʫʣʷ)  ɯʥʪʝʛʨʘʣ ʢʚʘʜʨʘʪʘ ʩʠʣʠ 

ʩʪʨʫʤʫ ʟʘ ʚʽʜʧʦʚʽʜʥʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ: 

 
 

(I
2
t (Joule integral)) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ I
2
t 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʤʠʢʘʯʘ  

ʂʨʠʚʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ I
2
t ʷʢ 

ʬʫʥʢʮʽʶ ʦʯʽʢʫʚʘʥʦʾ ʩʠʣʠ 

ʩʪʨʫʤʫ ʚ ʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʫʚʘʥʥʷ 

I
2
t characteristic of a circuit-

breaker  
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ɻʨʘʥʠʯʥʘ ʢʦʤʫʪʘʮʽʡʥʘ 

ʟʜʘʪʥʽʩʪʴ ʚʠʤʠʢʘʥʥʷ ʟʘ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ  

ʂʦʤʫʪʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ 

ʚʠʤʠʢʘʥʥʷ, ʜʣʷ ʷʢʦʾ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʫʤʦʚʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʟʥʘʯʝʥʦʛʦ 

ʮʠʢʣʫ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʥʝ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʜʘʪʥʦʩʪʽ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ 

ʧʨʦʚʦʜʠʪʠ ʩʠʣʫ ʩʪʨʫʤʫ, ʱʦ 

ʜʦʨʽʚʥʶʻ 0,85 ʚʽʜ ʡʦʛʦ ʩʠʣʠ 

ʩʪʨʫʤʫ ʥʝʨʦʟʯʽʧʣʶʚʘʥʥʷ, 

ʧʨʦʪʷʛʦʤ ʫʤʦʚʥʦʛʦ ʧʨʦʤʽʞʢʫ 

ʯʘʩʫ 

ultimate shortcircuit breaking 

capacity  

ɸʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ 

ʟ ʚʙʫʜʦʚʘʥʠʤ ʟʘʭʠʩʪʦʤ, 

ʢʝʨʦʚʘʥʠʤ 

ʜʠʬʝʨʝʥʮʽʡʥʠʤ ʩʪʨʫʤʦʤ 

(ɸɺɼʉ)   

ɺʠʤʠʢʘʯ,ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʨʦʟʤʠʢʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʚ ʨʘʟʽ, 

ʢʦʣʠ ʟʥʘʯʝʥʥʷ 

ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʩʪʨʫʤʫ 

ʜʦʩʷʛʘʻ ʟʘʜʘʥʦʾ ʚʝʣʠʯʠʥʠ ʚ 

ʧʝʚʥʠʭ ʫʤʦʚʘʭ. 

 

ɸɺɼʉ, ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʥʝ ʟʘʣʝʞʥʠʡ ʚʽʜ ʥʘʧʨʫʛʠ 

ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ  

ɸɺɼʉ, ʜʣʷ ʷʢʦʛʦ ʬʫʥʢʮʽʾ 

ʚʠʷʚʣʝʥʥʷ, ʧʦʨʽʚʥʷʥʥʷ ʪʘ 

ʚʠʤʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ ʥʝ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʧʨʫʛʠ ʜʞʝʨʝʣʘ 

ʞʠʚʣʝʥʥʷ. 

 

ɸɺɼʉ, ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʟʘʣʝʞʥʠʡ ʚʽʜ ʥʘʧʨʫʛʠ 

ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ  

ɸɺɼʉ, ʜʣʷ ʷʢʦʛʦ ʬʫʥʢʮʽʾ 

ʚʠʷʚʣʝʥʥʷ, ʧʦʨʽʚʥʷʥʥʷ ʽ 

ʚʠʤʢʥʝʥʥʷ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʥʘʧʨʫʛʠ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ 

 

ʉʪʨʫʤ ʟʘʤʠʢʘʥʥʷ ʥʘ 

ʟʝʤʣʶ  

ʉʪʨʫʤ, ʱʦ ʚʭʦʜʠʪʴ ʚ ʟʝʤʣʶ 

ʚʥʘʩʣʽʜʦʢ ʧʦʰʢʦʜʞʝʥʥʷ 

ʽʟʦʣʷʮʽʾ. 

 

ʉʪʨʫʤ ʚʠʪʦʢʫ  ʉʪʨʫʤ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʚ 

ʟʝʤʣʶ ʘʙʦ ʥʘ ʩʪʦʨʦʥʥʽ 

ʧʨʦʚʽʜʥʽ ʯʘʩʪʠʥʠ ʚ 

ʝʣʝʢʪʨʠʯʥʦ ʥʝʧʦʰʢʦʜʞʝʥʦʤʫ 

ʢʦʣʽ. 

 

ɼʠʬʝʨʝʥʮʽʡʥʠʡ ʩʪʨʫʤ 
(Iȹ)  

ʏʠʥʥʝ ʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʥʦʾ 

ʩʫʤʠ ʩʪʨʫʤʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ 

ʚ ʧʝʨʚʠʥʥʦʤʫ ʢʦʣʽ ɸɺɼʉ 

 

ɺʠʤʠʢʘʶʯʠʡ 

ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʩʪʨʫʤ  

ɿʥʘʯʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ 

ʩʪʨʫʤʫ, ʱʦ ʚʠʢʣʠʢʘʻ 

ʚʠʤʢʥʝʥʥʷ ɸɺɼʉ ʚ ʟʘʜʘʥʠʭ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

 

ʅʝʚʠʤʠʢʘʶʯʠʡ 

ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʩʪʨʫʤ  

ɿʥʘʯʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ 

ʩʪʨʫʤʫ, ʧʨʠ ʷʢʦʤʫ ʽ ʥʠʞʯʝ 

ʷʢʦʛʦ ɸɺɼʉ ʚ ʟʘʜʘʥʠʭ 

ʫʤʦʚʘʭ ʥʝ ʚʠʤʠʢʘʻʪʴʩʷ. 
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ɸʙʨʝʚʽʘʪʫʨʠ 

 

ɸʙʨʝʚʽʘʪʫʨʘ 
ʅʘʧʠʩʘʥʥʷ ʘʙʨʝʚʽʘʪʫʨʠ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ 
DC ʇʦʩʪʽʡʥʠʡ ʩʪʨʫʤ direct current 

ɸʉ ɿʤʽʥʥʠʡ ʩʪʨʫʤ alternating current 

 

ʃʽʪʝʨʥʽ ʧʦʟʥʘʯʝʥʥʷ 

 

I  ʩʪʨʫʤ 

U ʥʘʧʨʫʛʘ 

 

ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʪʘ ʣʽʪʝʨʥʦ-ʮʠʬʨʦʚʽ ʧʦʟʥʘʯʝʥʥʷ ʚ ʝʣʝʢʪʨʠʯʥʠʭ 

ʩʭʝʤʘʭ 

 

 QF 

ʊ > 

ɯ > 

 

ɸʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ 

ʊʝʧʣʦʚʠʡ ʨʦʟʯʽʧʣʶʚʘʯ 

ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʨʦʟʯʽʧʣʶʚʘʯ 

 

 

 

 ʅʝʟʘʣʝʞʥʠʡ ʨʦʟʯʽʧʣʶʚʘʯ 

 

 

 ʈʦʟʯʽʧʣʶʚʘʯ ʤʽʥʽʤʘʣʴʥʦʾ ʥʘʧʨʫʛʠ 
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ʉʪʘʥʜʘʨʪʠ  

 

1. ɼʉʊʋ 2843-94. ɽʣʝʢʪʨʦʪʝʭʥʽʢʘ. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ. ʊʝʨʤʽʥʠ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ.- 68 ʩ. 

2. ɼʉʊʋ EN 60947-2:2015 (EN 60947-2:2006, IDT). ʇʨʠʩʪʨʦʾ 

ʢʦʤʧʣʝʢʪʥʽ ʨʦʟʧʦʜʽʣʴʯʽ ʥʠʟʴʢʦʚʦʣʴʪʥʽ. ʏʘʩʪʠʥʘ 2. ɸʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ 

(IEC 60947-2:2006, IDT) 

3. ɼʉʊʋ EN 60898-1:2014. ʋʩʪʘʪʢʦʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʝ ʜʦʧʦʤʽʞʥʝ. 

ɸʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʥʘʜʩʪʨʫʤʽʚ ʧʦʙʫʪʦʚʦʛʦ ʪʘ 

ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʏʘʩʪʠʥʘ 1. ɺʠʤʠʢʘʯʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 

4. ɼʉʊʋ EN 60898-2:2014. ɺʠʤʠʢʘʯʽ ʘʚʪʦʤʘʪʠʯʥʽ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ 

ʥʘʜʩʪʨʫʤʽʚ ʧʦʙʫʪʦʚʦʛʦ ʪʘ ʘʥʘʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʦʚʘʥʥʷ. ʏʘʩʪʠʥʘ 2. ɺʠʤʠʢʘʯʽ 

ʧʦʩʪʽʡʥʦʛʦ ʪʘ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 

 

 
ɼʦ ʚʽʜʦʤʘ 

EN ʩʪʘʥʜʘʨʪʠ (ɭʚʨʦʧʝʡʩʴʢʽ ʥʦʨʤʠ / ɭʚʨʦʥʦʨʤʠ / ɭʚʨʦʢʦʜʠ)  

European Committee for Standardization (CEN) ɭʚʨʦʧʝʡʩʢɹʠʡ ʂʦʤʪ̔ʝʪ ʽʟ 

ʉʪʘʥʜʘʨʪʠʟʘʮʽʾ ʙʫʚ ʟʘʩʥʦʚʘʥʠʡ ʚ 1961 ʨ. ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʦʨʛʘʥʘʤʠ ʽʟ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ɽʢʦʥʦʤʽʯʥʦʛʦ ʉʧʽʚʪʦʚʘʨʠʩʪʚʘ ʽ ʢʨʘʾʥʘʤʠ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ 

ʚʽʣʴʥʦʾ ʪʦʨʛʽʚʣʽ. 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʩʪʘʥʜʘʨʪ EN - ʩʪʘʥʜʘʨʪ, ʧʨʠʡʥʷʪʠʡ CEN, CENELEC ʘʙʦ ETSI 

ʟ ʧʨʘʚʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ ʽʜʝʥʪʠʯʥʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʟ ʚʽʜʤʽʥʦʶ 

ʧʨʦʪʠʨʽʯʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ (CENELEC ð ɭʚʨʦʧʝʡʩʴʢʠʡ ʢʦʤʽʪʝʪ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ; ETSI ð ɭʚʨʦʧʝʡʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ). 

ʉʪʘʥʜʘʨʪʠ, ʱʦ ʚʠʜʘʶʪʴʩʷ ɭʚʨʦʧʝʡʩʴʢʠʤ ʢʦʤʽʪʝʪʦʤ ʽʟ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʤʘʶʪʴ 

ʧʦʟʥʘʯʝʥʥʷ EN. ʏʘʩʪʦ ʟʘ ʦʩʥʦʚʫ ʮʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʨʠʡʤʘʶʪʴ ʩʪʘʥʜʘʨʪʠ IEC (ʄɽʂ) 

ʠʣʠ ISO (ɯʉʆ) ʙʝʟ ʟʤʽʥ ʘʙʦ ʽʟ ʥʝʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʜʚʽʡʥʝ ʧʦʟʥʘʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ EN ISO. 

ʗʢʱʦ ʡʜʝ ʤʦʚʘ ʧʨʦ ɭʚʨʦʧʝʡʩʴʢʠʡ ʩʪʘʥʜʘʨʪ, ʢʨʘʾʥʠ - ʫʯʘʩʥʠʮʽ ʧʦʚʠʥʥʽ 

ʧʨʠʡʥʷʪʠ ʡʦʛʦ ʚ ʷʢʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʫ, ʟʘ ʙʘʞʘʥʥʷʤ ʧʝʨʝʢʣʘʩʪʠ ʡʦʛʦ, ʘʣʝ 

ʙʝʟ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʘʙʦ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʩʤʠʩʣʫ, ʽ ʜʦʜʘʪʠ ʘʙʙʨʝʚʽʘʪʫʨʫ EN ʚ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʧʦʟʥʘʯʝʥʥʽ, ʥʘʧʨʠʢʣʘʜ: DIN EN 1234. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʦʤʝʨ ʽ 

ʪʝʭʥʽʯʥʠʡ ʟʤʽʩʪ ʩʪʘʥʜʘʨʪʫ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ɭʚʨʦʧʠ. 

ɺ ʋʢʨʘʾʥʽ ʜʽʶʪʴ ʛʘʨʤʦʥʽʟʦʚʘʥʽ ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ɼʉʊʋ EN 
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3.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

 

ɸʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ - ʮʝ ʤʝʭʘʥʽʯʥʠʡ ʢʦʤʫʪʘʮʽʡʥʠʡ ʘʧʘʨʘʪ, 

ʟʜʘʪʥʠʡ ʚʤʠʢʘʪʠ, ʧʨʦʚʦʜʠʪʠ ʽ ʚʠʤʠʢʘʪʠ ʩʪʨʫʤʠ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʢʦʣʘ, 

ʚʤʠʢʘʪʠ ʽ ʧʨʦʚʦʜʠʪʠ ʩʪʨʫʤʠ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ ʽ ʧʝʨʝʨʠʚʘʪʠ ʾʭ 

ʟʘ ʧʝʚʥʠʭ ʘʥʦʤʘʣʴʥʠʭ ʫʤʦʚ ʢʦʣʘ, ʥʘʧʨʠʢʣʘʜ ʧʨʠ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʥʷʭ. 

ɼʦ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ ʚʠʩʫʚʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: 

- ʩʪʨʫʤʦʚʽʜʥʝ ʢʦʣʦ ʚʠʤʠʢʘʯʘ ʧʦʚʠʥʥʝ ʧʨʦʧʫʩʢʘʪʠ ʥʦʤʽʥʘʣʴʥʠʡ 

ʩʪʨʫʤ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ʉʪʨʫʤʦʚʽʜʥʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʤʠʢʘʯʘ ʤʦʞʝ ʟʘʟʥʘʚʘʪʠ ʚʧʣʠʚʫ ʚʝʣʠʢʠʭ ʩʪʨʫʤʽʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ (ʂɿ) 

ʷʢ ʧʨʠ ʟʘʤʢʥʝʥʠʭ ʢʦʥʪʘʢʪʘʭ, ʪʘʢ ʽ ʧʨʠ ʫʚʽʤʢʥʝʥʥʽ ʥʘ ʽʩʥʫʶʯʝ ʂɿ; 

- ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʘʛʘʪʦʢʨʘʪʥʝ 

ʚʠʤʢʥʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʩʪʨʫʤʽʚ ʂɿ, ʷʢʽ ʤʦʞʫʪʴ ʩʷʛʘʪʠ ʩʦʪʝʥʴ ʢʽʣʦ- ʘʤʧʝʨ. 

ʇʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʮʠʭ ʩʪʨʫʤʽʚ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʧʨʦʧʫʩʢʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ; 

- ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʦʾ ʽ ʪʝʨʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ, ʦʙʤʝʞʝʥʥʷ ʨʫʡʥʫʚʘʥʴ ʪʘ ʽʥʰʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ, 

ʚʠʢʣʠʢʘʥʠʭ ʧʨʦʪʽʢʘʥʥʷʤ ʩʪʨʫʤʽʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ, ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʷʢʦʤʦʛʘ ʤʝʥʰʠʡ ʯʘʩ ʚʠʤʠʢʘʥʥʷ, ʪʦʙʪʦ ʙʫʪʠ ʰʚʠʜʢʦʜʽʶʯʠʤʠ. ɿ 

ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ ʨʦʟʧʦʜʽʣʴʯʦʛʦ ʧʨʠʩʪʨʦʶ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʙʝʟʧʝʢʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʘ ʤʽʥʽʤʘʣʴʥʘ ʟʦʥʘ ʚʠʢʠʜʫ ʥʘʛʨʽʪʠʭ ʪʘ 

ʽʦʥʽʟʦʚʘʥʠʭ ʛʘʟʽʚ ʧʽʜ ʯʘʩ ʛʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ; 

- ʨʦʟʯʽʧʣʶʚʘʯʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ ʤʘʶʪʴ ʩʧʨʘʮʴʦʚʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʯʘʩʦ-ʩʪʨʫʤʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

 

3.2 ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ 

 

ɸʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ ʢʣʘʩʠʬʽʢʫʶʪʴ (ʨʠʩ.3.1): 

- ʟʘ ʢʘʪʝʛʦʨʽʻʶ ʟʘʩʪʦʩʫʚʘʥʥʷ: ɸ ʯʠ ɺ (ʜʠʚ. ʪʘʙʣ.3.1); 

- ʟʘ ʩʝʨʝʜʦʚʠʱʝʤ, ʚ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʤʢʥʝʥʥʷ (ʨʠʩ.3.2 ï 3.4): 

Á ʧʦʚʽʪʨʷʥʽ, 

Á ʚʘʢʫʫʤʥʽ, 

Á ʛʘʟʦʚʽ; 

- ʟʘ ʢʦʥʩʪʨʫʢʮʽʻ:ʁ 
Á ʚʽʜʢʨʠʪʦʛʦ ʚʠʢʦʥʘʥʥʷ, 

Á ʚ ʦʙʦʣʦʥʮʽ (ʨʠʩ.3.5); 

- ʟʘ ʩʧʦʩʦʙʦʤ ʢʝʨʫʚʘʥʥʷ: 
Á ʽʟ ʟʘʣʝʞʥʠʤ ʨʫʯʥʠʤ ʢʝʨʫʚʘʥʥʷʤ, 

Á ʽʟ ʥʝʟʘʣʝʞʥʠʤ ʨʫʯʥʠʤ ʢʝʨʫʚʘʥʥʷʤ, 

Á ʽʟ ʟʘʣʝʞʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʚʽʜ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, 

Á ʽʟ ʥʝʟʘʣʝʞʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʚʽʜ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, 
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Á ʽʟ ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʝʥʝʨʛʽʾ; 

- ʟʘ ʧʨʠʜʘʪʥʽʩʪʶ ʜʦ ʨʦʟ'ʻʜʥʘʥʥʷ: 

Á ʧʨʠʜʘʪʥʽ, 

Á ʥʝʧʨʠʜʘʪʥʽ; 

- ʟʘ ʤʦʞʣʠʚʽʩʪʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: 
Á ʦʙʩʣʫʛʦʚʫʚʘʥʽ; 

Á ʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʽ. 

- ʟʘ ʩʧʦʩʦʙʦʤ ʤʦʥʪʘʞʫ: 
Á ʩʪʘʮʽʦʥʘʨʥʽ, 

Á ʚʪʠʯʥʽ, 

Á ʚʠʩʫʚʥʽ; 

- ʟʘ ʩʪʫʧʝʥʝʤ ʟʘʭʠʩʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʙʦʣʦʥʢʦʶ, - ʟʛʽʜʥʦ ʟ 

ʧ.7.1.11 ʄɽʂ 60947-1. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.1 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ (ʟʘ ɼʉʊʋ EN 

60947-1:2008 ɸʧʘʨʘʪʫʨʘ ʢʦʤʫʪʘʮʽʡʥʘ ʪʘ ʘʧʘʨʘʪʫʨʘ ʢʝʨʫʚʘʥʥʷ ʥʠʟʴʢʦʚʦʣʴʪʥʘ. 

ʏʘʩʪʠʥʘ 2. ɸʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ (ɯɽʉ 60947-2:2004, IDT)) 

ɿʘ ʢʘʪʝʛʦʨʽʻʶ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʂʘʪʝʛʦʨʽʾ ɸ ʽ ɺ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧ.4.4 ɯɽʂ 60947-

2:2006 

ʉʪʘʮʽʦʥʘʨʥʽ 

ɺʪʠʯʥʽ 

ɺʠʩʫʚʥʽ 

 

ɿʘ ʩʧʦʩʦʙʦʤ ʤʦʥʪʘʞʫ 

ʆʙʩʣʫʛʦʚʫʚʘʥʽ 

ʅʝʦʙʩʣʫʛʦʚʫʚʘʥʽ 

ɿʘ ʧʨʠʜʘʪʥʽʩʪʶ ʜʦ 

ʨʦʟʻʜʥʘʥʥʷ 

ʇʨʠʜʘʪʥʽ 

ʅʝʧʨʠʜʘʪʥʽ 

 

ɿʘ ʩʧʦʩʦʙʦʤ ʢʝʨʫʚʘʥʥʷ 

ɿʘ ʢʦʥʩʪʨʫʢʮʽʻʶ 

ɿʘ ʩʝʨʝʜʦʚʠʱʝʤ, ʚ ʷʢʦʤʫ 

ʧʨʦʭʦʜʠʪʴ ʚʠʤʠʢʘʥʥʷ 

ɺʽʜʢʨʠʪʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ɺʠʢʦʥʘʥʥʷ ʚ ʦʙʦʣʦʥʮʽ 

ʇʦʚʽʪʨʷʥʽ 

ɺʘʢʫʫʤʥʽ 

ɻʘʟʦʚʽ 

- ʽʟ ʟʘʣʝʞʥʠʤ ʨʫʯʥʠʤ ʢʝʨʫʚʘʥʥʷʤ 

- ʟ ʥʝʟʘʣʝʞʥʠʤ ʨʫʯʥʠʤ ʢʝʨʫʚʘʥʥʷʤ 

- ʽʟ ʟʘʣʝʞʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʚʽʜ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ 

- ʟ ʥʝʟʘʣʝʞʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʚʽʜ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ 

- ʟ ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʝʥʝʨʛʽʾ 

ɿʘ ʤʦʞʣʠʚʽʩʪʶ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ɿʘ ʩʪʫʧʝʥʝʤ ʟʘʭʠʩʪʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʦʙʦʣʦʥʢʦʶ  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧ.7.11 ɯɽC 60947-1 
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ʊʘʙʣʠʮʷ 3.1 - ʂʘʪʝʛʦʨʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ (ʧ.4.4 

ɯɽʂ 60947-2:2006) 

 

ʂʘʪʝʛʦʨʽʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʣʝʢʪʠʚʥʦʩʪʽ 

ɸ 

ɺʠʤʠʢʘʯʽ, ʥʝ ʧʨʠʟʥʘʯʝʥʽ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʝʣʝʢʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʚʽʜʥʦʩʥʦ ʽʥʰʠʭ 

ʧʨʠʩʪʨʦʾʚ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ, ʧʦʩʣʽʜʦʚʥʦ 

ʧʨʠʻʜʥʘʥʠʭ ʟ ʙʦʢʫ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʙʪʦ ʙʝʟ ʟʘʜʘʥʦʾ 

ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʚʠʪʨʠʤʢʠ ʯʘʩʫ, ʧʝʨʝʜʙʘʯʫʚʘʥʦʾ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʣʝʢʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ, ʘ 

ʪʦʤʫ ʙʝʟ ʥʦʤʽʥʘʣʴʥʦʛʦ ʢʦʨʦʪʢʦʯʘʩʥʦ ʚʠʪʨʠʤʫʚʘʥʦʛʦ ʩʪʨʫʤʫ 

ʟʛʽʜʥʦ ʽʟ ʧ.4.3.5.4  

ɺ 

ɺʠʤʠʢʘʯʽ, ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʝʣʝʢʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʚʽʜʥʦʩʥʦ ʽʥʰʠʭ 

ʧʨʠʩʪʨʦʾʚ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ, ʧʦʩʣʽʜʦʚʥʦ 

ʧʨʠʻʜʥʘʥʠʭ ʟ ʙʦʢʫ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʙʪʦ ʽʟ ʟʘʜʘʥʦʶ 

ʢʦʨʦʪʢʦʯʘʩʥʦʶ ʚʠʪʨʠʤʢʦʶ ʯʘʩʫ(ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʨʝʛʫʣʴʦʚʘʥʦʶ), ʧʝʨʝʜʙʘʯʫʚʘʥʦʶ ʟ ʤʝʪʦʶ ʩʝʣʝʢʪʠʚʥʦʩʪʽ ʚ 

ʫʤʦʚʘʭ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ. ʊʘʢʽ ʚʠʤʠʢʘʯʽ ʤʘʶʪʴ 

ʥʦʤʽʥʘʣʴʥʠʡ ʢʦʨʦʪʢʦʯʘʩʥʦ ʚʠʪʨʠʤʫʚʘʥʠʡ ʩʪʨʫʤ ʟʛʽʜʥʦ ʽʟ 

ʧ.4.3.5.4 

 

ʇʨʠʤʽʪʢʘ ï ʉʝʣʝʢʪʠʚʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʜʦ 

ʛʨʘʥʠʯʥʦ ʥʘʡʙʽʣʴʰʦʾ ʚʠʤʠʢʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʚʠʤʠʢʘʯʽʚ(ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʫ ʩʧʨʘʮʶʚʘʥʥʷ ʨʦʟʯʽʧʣʶʚʘʯʘ 

ʤʠʪʪʻʚʦʾ ʜʽʾ), ʘʣʝ ʫ ʚʩʷʢʦʤʫ ʨʘʟʽ ʜʦ ʚʝʣʠʯʠʥʠ, ʚʢʘʟʘʥʦʾ ʫ 

ʪʘʙʣ.3 

 

ʇ.4.3.5.4. ʅʦʤʽʥʘʣʴʥʠʡ ʢʦʨʦʪʢʦʯʘʩʥʦ ʚʠʪʨʠʤʫʚʘʥʠʡ ʩʪʨʫʤ Icw ï 

ʟʥʘʯʝʥʥʷ ʢʦʨʦʪʢʦʯʘʩʥʦ ʚʠʪʨʠʤʫʚʘʥʦʛʦ ʩʪʨʫʤʫ, ʚʩʪʘʥʦʚʣʝʥʝ ʜʣʷ ʚʠʤʠʢʘʯʘ 

ʚʠʨʦʙʥʠʢʦʤ ʚ ʫʤʦʚʘʭ ʚʠʧʨʦʙʫʚʘʥʴ ʟʘ ʧ.8.3.6.2. 

ɼʣʷ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʮʝ ʜʽʶʯʝ ʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʦʯʽʢʫʚʘʥʦʛʦ ʩʪʨʫʤʫ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ, ʷʢʠʡ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʥʝʟʤʽʥʥʠʡ 

ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ. 

ʊʨʠʚʘʣʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʩʪʨʫʤʫ Icw ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ ʧʨʠʥʘʡʤʥʽ 

0,05ʩ. 

ʂʨʘʱʽ ʟʥʘʯʝʥʥʷ: 0,05; 0,1; 0,25; 0,5; 1 ʩ. 

ʅʦʤʽʥʘʣʴʥʠʡ ʢʦʨʦʪʢʦʯʘʩʥʦ ʚʠʪʨʠʤʫʚʘʥʠʡ ʩʪʨʫʤ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ 

ʥʠʞʯʝ ʚʢʘʟʘʥʦʛʦ ʫ ʪʘʙʣ. 3.2. 
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ʊʘʙʣʠʮʷ 3.2 ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʥʦʤʽʥʘʣʴʥʦʛʦ ʢʦʨʦʪʢʦʯʘʩʥʦ 

ʚʠʪʨʠʤʫʚʘʥʦʛʦ ʩʪʨʫʤʫ Icw 

 

ʅʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ In, ɸ ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ Icw 

ɼʦ 2500 ʇʦʥʘʜ 2500 12 In, ʘʙʦ 5ʢɸ, ʱʦ ʙʽʣʴʰʝ 30 ʢɸ 
 

ʇʦʚʽʪʨʷʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ - ʚʠʤʠʢʘʯ, ʢʦʥʪʘʢʪʠ ʷʢʦʛʦ 

ʨʦʟʤʠʢʘʶʪʴʩʷ ʽ ʟʘʤʠʢʘʶʪʴʩʷ ʚ ʧʦʚʽʪʨʽ ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ (ɼʉʊʋ ɯɽʉ 

60947-1:2008) 

 

ʇʦʚʽʪʨʷʥʠʡ 

ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʚʠʤʠʢʘʯ 

ʝ.acb.2000D.1600, 

ʚʪʠʯʥʠʡ, 3p, 1600A, 65 

ʢɸ (E.NEXT) 

 
ʄʦʜʫʣʴʥʽ ʘʚʪʦʤʘʪʠʯʥʽ 

ʚʠʤʠʢʘʯʽ 

 
ɸʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ 

ʚ ʣʠʪʦʤʫ ʢʦʨʧʫʩʽ 

 
 

ʈʠʩʫʥʦʢ 3. 2 ï ʇʦʚʽʪʨʷʥʽ ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ  
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ɺʘʢʫʫʤʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ - ʚʠʤʠʢʘʯ, ʢʦʥʪʘʢʪʠ ʷʢʦʛʦ 

ʨʦʟʤʠʢʘʶʪʴʩʷ ʽ ʟʘʤʠʢʘʶʪʴʩʷ ʚ ʩʠʣʴʥʦ ʨʦʟʨʽʜʞʝʥʽʡ ʘʪʤʦʩʬʝʨʽ ʚʩʝʨʝʜʠʥʽ 

ʦʙʦʣʦʥʢʠ (ɼʉʊʋ ɯɽʉ 60947-1:2008) 

 

 
 

ɺʘʢʫʫʤʥʠʡ ʚʠʤʠʢʘʯ ɺɺ/AST-10-20/1000 ʋʍʃ2 
 

 
 

ɺʘʢʫʫʤʥʠʡ ʚʠʤʠʢʘʯ (VCB) 

 

ʈʠʩʫʥʦʢ 3.3 ï ɺʘʢʫʫʤʥʽ ʚʠʤʠʢʘʯʽ 

 

http://www.amazeprotech.com/ru/product/-VCB/mv-series.html
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ɻʘʟʦʚʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ - ʚʠʤʠʢʘʯ, ʢʦʥʪʘʢʪʠ ʷʢʦʛʦ 

ʨʦʟʤʠʢʘʶʪʴʩʷ ʽ ʟʘʤʠʢʘʶʪʴʩʷ ʚ ʛʘʟʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʧʦʚʽʪʨʷ, ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʙʦ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ (ɼʉʊʋ ɯɽʉ 60947-1:2008) 

 

 
 

ɽʣʝʛʘʟʦʚʠʡ ʚʠʤʠʢʘʯ LF 6, 10 ʢɺ 

 

 
 

ʈʠʩʫʥʦʢ 3.4 ï ɽʣʝʛʘʟʦʚʽ ʚʠʤʠʢʘʯʽ 

 

ɽʣʝʢʪʨʠʯʥʠʡ ʛʘʟ (ʝʣʝʛʘʟ) ï ʭʽʤʽʯʥʦ ʥʝʘʢʪʠʚʥʠʡ, ʥʝʰʢʽʜʣʠʚʠʡ, ʥʝʛʦʨʶʯʠʡ ʛʘʟ, ʷʢʠʡ 

ʤʘʻ ʚʠʩʦʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʽ ʝʣʝʢʪʨʠʯʥʫ ʤʽʮʥʽʩʪʴ (ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ ɽ=89 ʢɺ/ʩʤ). 

ɼʦ ʧʝʨʝʚʘʛ ʝʣʝʛʘʟʫ (SF6) ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʚʽʥ ʥʝ ʧʦʪʨʝʙʫʻ, ʷʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʝ 

ʤʘʩʣʦ, ʜʦʛʣʷʜʫ, ʥʝ ʯʠʥʠʪʴ ʨʫʡʥʽʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʦʥʩʪʨʫʢʮʽ ʁ ʘʧʘʨʘʪʫ (ʟʘ ʫʤʦʚʠ 

ʥʦʨʤʘʣʴʥʦ ʾʝʢʩʧʣʫʘʪʘʮʽ)ʾ, ʥʝ ʩʪʘʨʽʻ ,̔ ʜʦ ʪʦʛʦ ʞ, ̒  ʚʽʜʥʦʩʥʦ ʥʝʜʦʨʦʛʠʤ.  
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ɸʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ ɸʇ50ɹ ʚ ʣʠʪʦʤʫ ʢʦʨʧʫʩ ̔ʥʘ ʩʪʨʫʤʠ ʚʽʜ 1,6ɸ ʜʦ 

63ɸ 

 

 
 

ɺʠʙʫʭʦʟʘʭʠʱʝʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ ʐɻɺ-ʈʊɿ 

 

ʈʠʩʫʥʦʢ 3.5 ï ɸʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ ʚ ʦʙʦʣʦʥʮʽ. ɼʉʊʋ EN 60898-

1:2014 ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʶʻ ʢʣʘʩʠʬʽʢʘʮʽʶ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ ʟʘ 

ʢʽʣʴʢʦʤʘ ʢʨʠʪʝʨʽʷʤʠ (ʨʠʩ.3.6): 

 

1 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʧʦʣʶʩʽʚ: 

-  ʦʜʥʦʧʦʣʶʩʥʽ ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ; 

-  ʜʚʦʧʦʣʶʩʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ ʟ ʦʜʥʠʤ ʟʘʭʠʱʝʥʠʤ ʧʦʣʶʩʦʤ; 
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-  ʜʚʦʧʦʣʶʩʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ ʟ ʜʚʦʤʘ ʟʘʭʠʱʝʥʠʤʠ ʧʦʣʶʩʘʤʠ; 

-  ʪʨʠʧʦʣʶʩʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ ʟ ʪʨʴʦʤʘ ʟʘʭʠʱʝʥʠʤʠ ʧʦʣʶʩʘʤʠ; 

-  ʯʦʪʠʨʠʧʦʣʶʩʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ ʟ ʪʨʴʦʤʘ ʟʘʭʠʱʝʥʠʤʠ 

ʧʦʣʶʩʘʤʠ; 

-  ʯʦʪʠʨʠʧʦʣʶʩʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ ʟ ʯʦʪʠʨʤʘ ʟʘʭʠʱʝʥʠʤʠ 

ʧʦʣʶʩʘʤʠ. 

ʇʨʠʤʽʪʢʘ. ʇʦʣʶʩ, ʷʢʠʡ ʻ ʥʝʟʘʭʠʱʝʥʠʤ ʧʦʣʶʩʦʤ, ʤʘʻ ʙʫʪʠ: 

-  çʥʝʟʘʭʠʱʝʥʠʡè (ʜʠʚ. 3.2.7.2), ʘʙʦ 

-  çʚʠʤʠʢʘʣʴʥʠʡ ʥʝʡʪʨʘʣʴʥʠʡ ʧʦʣʶʩè (ʜʠʚ. 3.2.7.3). 

 

2 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʭʠʩʪʫ ʚʽʜ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ: 

-  ʟʘʢʨʠʪʠʡ ʪʠʧ (ʥʝ ʧʦʪʨʝʙʫʻ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʨʧʫʩʫ); 

-  ʥʝʟʘʢʨʠʪʠʡ ʪʠʧ (ʟʘʩʪʦʩʦʚʫʶʪʴ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʨʧʫʩʦʤ). 

3 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʦʩʦʙʫ ʤʦʥʪʫʚʘʥʥʷ: 

-  ʧʦʚʝʨʭʥʝʚʠʡ ʪʠʧ; 

-  ʫʪʦʧʣʝʥʠʡ ʪʠʧ; 

-  ʧʘʥʝʣʴʥʦ-ʱʠʪʦʚʠʡ ʪʠʧ, ʱʦ ʥʘʟʠʚʘʶʪʴ ʪʠʧʦʤ ʨʦʟʧʦʜʽʣʴʥʠʭ ʱʠʪʢʽʚ. 

ʇʨʠʤʽʪʢʘ. ʎʽ ʪʠʧʠ ʤʦʛʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʫʩʪʘʥʦʚʣʶʚʘʥʥʷ ʥʘ 

ʨʝʡʢʘʭ. 

4 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʦʩʦʙʫ ʟôʻʜʥʫʚʘʥʥʷ 

4.1 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʠʩʪʝʤʠ ʬʽʢʩʫʚʘʥʥʷ: 

-  ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ, ʝʣʝʢʪʨʠʯʥʽ ʟôʻʜʥʘʥʥʷ ʷʢʠʭ ʥʝ ʧʦʚôʷʟʘʥʽ ʟ 

ʤʝʭʘʥʽʯʥʠʤ ʤʦʥʪʘʞʝʤ; 

-  ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ, ʝʣʝʢʪʨʠʯʥʽ ʟôʻʜʥʘʥʥʷ ʷʢʠʭ ʧʦʚôʷʟʘʥʽ ʟ 

ʤʝʭʘʥʽʯʥʠʤ ʤʦʥʪʘʞʝʤ. 

ʇʨʠʤʽʪʢʘ. ʇʨʠʢʣʘʜʘʤʠ ʮʴʦʛʦ ʪʠʧʫ ʻ: 

-  ʚʩʪʘʚʥʠʡ ʪʠʧ; 

-  ʧʨʦʛʦʥʦʚʠʡ ʪʠʧ; 

-  ʛʚʠʥʪʦʚʠʡ ʪʠʧ. 
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ʜʚʦʧʦʣʶʩʥʠʡ                                          

ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ                                                        

ʟ ʦʜʥʠʤ ʟʘʭʠʱʝʥʠʤ ʧʦʣʶʩʦʤ 

 

ʜʚʦʧʦʣʶʩʥʠʡ                                              

ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ                                           

ʟ ʜʚʦʤʘ ʟʘʭʠʱʝʥʠʤʠ ʧʦʣʶʩʘʤʠ 

ʯʦʪʠʨʠʧʦʣʶʩʥʠʡ                                

ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ                                                                           

ʟ ʪʨʴʦʤʘ ʟʘʭʠʱʝʥʠʤʠ ʧʦʣʶʩʘʤʠ 

 

˻͒ ͤͦͨͦ͡Ό͙ͫͤ  ͚
͍͙͊ͭͦͣ͊ͭ;͙ͤ  ͚͍ ͙͙ͣ͊͟;  

 

ʯʦʪʠʨʠʧʦʣʶʩʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʚʠʤʠʢʘʯ ʟ ʯʦʪʠʨʤʘ ʟʘʭʠʱʝʥʠʤʠ 

ʧʦʣʶʩʘʤʠ 

 
 

͙ͭͪͨͦ͡Ό͙͚ͫͤ                                          
͍͙͊ͭͦͣ͊ͭ;͙͚ͤ ͍͙͙ͣ͊͟;                                               

͘ ͭͪΈͦͣ͊ ͊͘ͻ͙΅͔͙͙ͤͣ ͨͦ͡Ό͙ͫ͊ͣ 
 

 

 

 

 

ʈʠʩʫʥʦʢ ʍ ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ 

ʚ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʧʦʣʶʩʽʚ(ʟʘ ɼʉʊʋ Iɽʉ 60898-1:2005) 

 

˽ͦ͡ΌͫΣ Ύ͙͚͟ Ί ͔ͤ͊͘ͻ͙΅͔͙ͤͣ ͨͦ͡ΌͫͦͣΣ ͣ͊Ί ͙͋ͯͭΥ 
ʘ) ʦʞʠʙʮʡʲʞʦʡʢ ʨʧʤʷʪ (unprotected pole) 
ʇʦʣʶʩ ʙʝʟ ʨʦʟʯʽʧʣʶʚʘʯʘ ʥʘʜʩʪʨʫʤʫ), ʘʣʝ ʟʘ ʽʥʰʠʭ ʦʙʩʪʘʚʠʥ ʟʘʟʚʠʯʘʡ 

ʟʜʘʪʥʠʡ ʚʠʢʦʥʘʪʠ ʪʝ ʩʘʤʝ, ʱʦ ʽ ʟʘʭʠʱʝʥʠʡ ʧʦʣʶʩ ʪʦʛʦ ʩʘʤʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 
ʚʠʤʠʢʘʯʘ. 

ʙ) ʛʡʥʡʣʙʤʵʦʡʢ ʦʞʢʫʩʙʤʵʦʡʢ ʨʧʤʷʪ (switched neutral pole) 
ʇʦʣʶʩ, ʧʨʠʟʥʘʯʝʥʠʡ ʪʽʣʴʢʠ, ʱʦʙ ʚʠʤʠʢʘʪʠ ʥʝʡʪʨʘʣ,ɹ ʪʘ ʥʝ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʢʦʤʫʪʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʟʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ 
 

 

 

 

  
1+NA 

 

ʜʚʦʧʦʣʶʩʥʠʡ                                          

ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ                                                        

ʟ ʦʜʥʠʤ ʟʘʭʠʱʝʥʠʤ ʧʦʣʶʩʦʤ 

 

ʜʚʦʧʦʣʶʩʥʠʡ                                              

ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ                                           

ʟ ʜʚʦʤʘ ʟʘʭʠʱʝʥʠʤʠ ʧʦʣʶʩʘʤʠ 

ʯʦʪʠʨʠʧʦʣʶʩʥʠʡ                                

ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ                                                                           
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˻͒ͤͦͨͦ͡Ό͙ͫͤ  ͚
͍͙͊ͭͦͣ͊ͭ;͙ͤ  ͚͍ ͙͙ͣ͊͟;  

 

ʯʦʪʠʨʠʧʦʣʶʩʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʚʠʤʠʢʘʯ ʟ ʯʦʪʠʨʤʘ ʟʘʭʠʱʝʥʠʤʠ 

ʧʦʣʶʩʘʤʠ 

 
 

͙ͭͪͨͦ͡Ό͙͚ͫͤ                                          
͍͙͊ͭͦͣ͊ͭ;͙͚ͤ ͍͙͙ͣ͊͟;                                               

͘ ͭͪΈͦͣ͊ ͊͘ͻ͙΅͔͙͙ͤͣ ͨͦ͡Ό͙ͫ͊ͣ 
 

 

 

 

 

ʈʠʩʫʥʦʢ ʍ ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ 

ʚ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʧʦʣʶʩʽʚ(ʟʘ ɼʉʊʋ Iɽʉ 60898-1:2005) 

 

˽ͦ͡ΌͫΣ Ύ͙͚͟ Ί ͔ͤ͊͘ͻ͙΅͔͙ͤͣ ͨͦ͡ΌͫͦͣΣ ͣ͊Ί ͙͋ͯͭΥ 
ʘ) ʦʞʠʙʮʡʲʞʦʡʢ ʨʧʤʷʪ (unprotected pole) 
ʇʦʣʶʩ ʙʝʟ ʨʦʟʯʽʧʣʶʚʘʯʘ ʥʘʜʩʪʨʫʤʫ), ʘʣʝ ʟʘ ʽʥʰʠʭ ʦʙʩʪʘʚʠʥ ʟʘʟʚʠʯʘʡ 

ʟʜʘʪʥʠʡ ʚʠʢʦʥʘʪʠ ʪʝ ʩʘʤʝ, ʱʦ ʽ ʟʘʭʠʱʝʥʠʡ ʧʦʣʶʩ ʪʦʛʦ ʩʘʤʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 
ʚʠʤʠʢʘʯʘ. 

ʙ) ʛʡʥʡʣʙʤʵʦʡʢ ʦʞʢʫʩʙʤʵʦʡʢ ʨʧʤʷʪ (switched neutral pole) 
ʇʦʣʶʩ, ʧʨʠʟʥʘʯʝʥʠʡ ʪʽʣʴʢʠ, ʱʦʙ ʚʠʤʠʢʘʪʠ ʥʝʡʪʨʘʣ,ɹ ʪʘ ʥʝ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʢʦʤʫʪʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʟʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ 
 

 

 

 

  
1+NA 

 

 

ʜʚʦʧʦʣʶʩʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ 

ʟ ʦʜʥʠʤ ʟʘʭʠʱʝʥʠʤ ʧʦʣʶʩʦʤ 

 

 

ʜʚʦʧʦʣʶʩʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ 

ʟ ʜʚʦʤʘ ʟʘʭʠʱʝʥʠʤʠ ʧʦʣʶʩʘʤʠ 

 

ʯʦʪʠʨʠʧʦʣʶʩʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʚʠʤʠʢʘʯ ʟ ʪʨʴʦʤʘ ʟʘʭʠʱʝʥʠʤʠ 

ʧʦʣʶʩʘʤʠ 

ʆʜʥʦʧʦʣʶʩʥʠʡ 

 

 

 

 

 

 

 

 

ʯʦʪʠʨʠʧʦʣʶʩʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʚʠʤʠʢʘʯ ʟ ʯʦʪʠʨʤʘ ʟʘʭʠʱʝʥʠʤʠ 

ʧʦʣʶʩʘʤʠ 

 

ʪʨʠʧʦʣʶʩʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘ ʟ 

ʪʨʴʦʤʘ ʟʘʭʠʱ 

 

 

 

 

 

 

 

 

 

 

 

 

ʝʥʠʤʠ ʧʦʣʶʩʘʤʠ 

 

 

 

 

ʈʠʩʫʥʦʢ 3.6 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ 

ʚ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʧʦʣʶʩʽʚ(ʟʘ ɼʉʊʋ EN 60898-1:2005) 

 

 

 

 

 

 

 

 

 

 

 

ʇʦʣʶʩ, ʷʢʠʡ ʻ ʥʝʟʘʭʠʱʝʥʠʤ ʧʦʣʶʩʦʤ, ʤʘʻ ʙʫʪʠ: 
ʘ) ʥʝʟʘʭʠʱʝʥʠʡ ʧʦʣʶʩ (unprotected pole) 

ʇʦʣʶʩ ʙʝʟ ʨʦʟʯʽʧʣʶʚʘʯʘ ʥʘʜʩʪʨʫʤʫ), ʘʣʝ ʟʘ ʽʥʰʠʭ ʦʙʩʪʘʚʠʥ 

ʟʘʟʚʠʯʘʡ ʟʜʘʪʥʠʡ ʚʠʢʦʥʘʪʠ ʪʝ ʩʘʤʝ, ʱʦ ʽ ʟʘʭʠʱʝʥʠʡ ʧʦʣʶʩ ʪʦʛʦ ʩʘʤʦʛʦ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ. 

ʙ) ʚʠʤʠʢʘʣʴʥʠʡ ʥʝʡʪʨʘʣʴʥʠʡ ʧʦʣʶʩ (switched neutral pole) 

ʇʦʣʶʩ, ʧʨʠʟʥʘʯʝʥʠʡ ʪʽʣʴʢʠ, ʱʦʙ ʚʠʤʠʢʘʪʠ ʥʝʡʪʨʘʣʴ, ʪʘ ʥʝ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʢʦʤʫʪʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʟʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ 

 

 

  1+NA 
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ɼʝʷʢʽ ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʪʘʢ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʩʪʘʚʥʝ ʪʘ ʧʨʦʛʦʥʦʚʝ ʟôʻʜʥʘʥʥʷ ʪʽʣʴʢʠ ʟʽ ʩʪʦʨʦʥʠ ʚʭʽʜʥʠʭ 

ʚʠʚʦʜʽʚ, ʚʠʚʦʜʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ ʟʘʟʚʠʯʘʡ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʧʨʠʻʜʥʫʚʘʥʥʷ ʢʽʣ. 

4.2 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʠʧʫ ʚʠʚʦʜʽʚ: 

-  ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ ʽʟ ʛʚʠʥʪʦʚʠʤ ʪʠʧʦʤ ʚʠʚʦʜʽʚ ʜʣʷ 

ʟʦʚʥʽʰʥʽʭ ʤʽʜʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ; 

-  ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ ʟ ʙʝʟʛʚʠʥʪʦʚʠʤ ʪʠʧʦʤ ʚʠʚʦʜʽʚ ʜʣʷ 

ʟʦʚʥʽʰʥʽʭ ʤʽʜʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ; 

ʇʨʠʤʽʪʢʘ 1. ɺʠʤʦʛʠ ʜʦ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ, ʫʩʪʘʪʢʦʚʘʥʠʭ ʮʠʤ ʪʠʧʦʤ ʚʠʚʦʜʽʚ, 

ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ J. 

ð ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ ʟ ʧʣʘʩʢʠʤ ʰʚʠʜʢʦ ʟôʻʜʥʫʚʘʥʠʤ ʚʠʚʦʜʦʤ ʜʣʷ ʟʦʚʥʽʰʥʽʭ 

ʤʽʜʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ; 

ʇʨʠʤʽʪʢʘ 2. ɺʠʤʦʛʠ ʜʦ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ, ʫʩʪʘʪʢʦʚʘʥʠʭ ʮʠʤ ʪʠʧʦʤ ʚʠʚʦʜʽʚ, 

ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ʂ. 

ð ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽʚ ʽʟ ʛʚʠʥʪʦʚʠʤ ʪʠʧʦʤ ʚʠʚʦʜʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʘʣʶʤʽʥʽʻʚʠʭ 

ʧʨʦʚʽʜʥʠʢʽʚ. 

ʇʨʠʤʽʪʢʘ 3. ɺʠʤʦʛʠ ʜʦ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ, ʫʩʪʘʪʢʦʚʘʥʠʭ ʮʠʤ ʪʠʧʦʤ ʚʠʚʦʜʽʚ, 

ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʨʦʟʛʣʷʜʽ. 

5 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʠʣʠ ʩʪʨʫʤʫ ʤʠʪʪʻʚʦʛʦ ʨʦʟʯʽʧʣʶʚʘʥʥʷ (ʜʠʚ. ʧ.3.4): 

-  ɺ-ʪʠʧ; 

-  ʉ-ʪʠʧ; 

-  D-ʪʠʧ. 

ʇʨʠʤʽʪʢʘ. ɺʠʙʽʨ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʧʨʘʚʠʣ 

ʫʩʪʘʥʦʚʣʶʚʘʥʥʷ. 

6 ɺʽʜʧʦʚʽʜʥʦ ʜʦ I
2
t ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɼʦʜʘʪʢʦʚʦ ʜʦ I
2
t ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʨʦʙʥʠʢ, 

ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ ʤʦʞʝ ʙʫʪʠ ʧʦʢʣʘʩʠʬʽʢʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ I
2
t 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

ʐʢʘʣʘ ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʽʚ ʨʦʟʯʽʧʣʶʚʘʯʽʚ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ, ɸ 

 

0,3 0.4 0,5 0,6 0,8 1,0 1,25 1,6 2,0 2,5 3,15 

 4 5 6,3 8 10 12,5 16 20 25 31,5 

 40 50 63 80 100 125 160 200 250 320 

 400 500 630 700 850 1000     

 

3.3 ɹʫʜʦʚʘ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ 

 

ɸʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ (ʨʠʩ.3.7; 3.8) ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ: ʛʦʣʦʚʥʦʾ ʢʦʥʪʘʢʪʥʦʾ ʩʠʩʪʝʤʠ (ʛʦʣʦʚʥʠʭ ʢʦʥʪʘʢʪʽʚ), ʜʫʛʦʛʘʩʠʣʴʥʦʾ 

ʩʠʩʪʝʤʠ, ʧʨʠʚʦʜʫ, ʤʝʭʘʥʽʟʤʫ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ, ʨʦʟʯʽʧʣʶʚʘʯʽʚ ʪʘ 

ʜʦʧʦʤʽʞʥʠʭ ʢʦʥʪʘʢʪʽʚ. 
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ʈʠʩʫʥʦʢ 3.7 - ʂʦʥʩʪʨʫʢʮʽʷ ʤʦʜʫʣʴʥʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ: 1 ï 

ʽʥʜʠʢʘʪʦʨ ʩʪʘʥʫ ʩʠʣʦʚʠʭ ʢʦʥʪʘʢʪʽʚ; 2 ï ʢʦʥʪʘʢʪʥʠʡ ʟʘʪʠʩʢʘʯ; 3 ï ʩʠʣʦʚʽ 

ʢʦʥʪʘʢʪʠ; 4 ï ʤʝʭʘʥʽʟʤ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ; 5 ï ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ 

ʨʦʟʯʽʧʣʶʚʘʯ; 6 ï ʜʫʛʦʛʘʩʠʣʴʥʘ ʢʘʤʝʨʘ; 7ï ʪʝʧʣʦʚʠʡ ʨʦʟʯʽʧʣʶʚʘʯ; 8 ï 

ʶʩʪʠʨʫʚʘʣʴʥʠʡ(ʨʝʛʫʣʶʚʘʣʴʥʠʡ) ʛʚʠʥʪ; 9 ï ʟʘʱʽʧʢʘ ʥʘ DIN-ʨʝʡʢʫ 

 

ɻʦʣʦʚʥʘ ʢʦʥʪʘʢʪʥʘ ʩʠʩʪʝʤʘ. ɭ ʚʠʟʥʘʯʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ  ̔ʧʦʚʠʥʥʘ ʟʘʜʦʚʣ̔ʴʥʷʪʠ ʜʚʽ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ:  

1) ʟʘʙʝʟʧʝʯʫʚʘʪʠ, ʥʝ ʧʝʨʝʛʨʽʚʘʶʯʠʩʴ ʪʘ ʥʝ ʦʢʠʩʣʶʶʯʠʩʴ, ʪʨʠʚʘʣʠʡ 

ʨʝʞʠʤ ʨʦʙʦʪʠ ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ ʩʪʨʫʤ;̔ 

2) ʙʫʪʠ ʟʜʘʪʥʦʶ, ʥʝ ʧʦʰʢʦʜʞʫʶʯʠʩʴ, ʚʤʠʢʘʪʠ ʪʘ ʚʠʤʠʢʘʪʠ ʚʝʣʠʢʽ 

ʩʪʨʫʤʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ, ʱʦ ʜʦʩʷʛʘʶʪʴ ʚ ʩʫʯʘʩʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʫʩʪʘʥʦʚʢʘʭ 75-100 ʢɸ, ʘ ʚ ʦʢʨʝʤʠʭ ʝʥʝʨʛʦʻʤʥʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ ʟ ʢʦʨʦʪʢʠʤʠ 

ʤʝʨʝʞʘʤʠ ï 150-200 ʢɸ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʫ ʚʠʤʠʢʘʯʘʭ ʥʘ ʩʝʨʝʜʥʽʡ ʪʘ ʚʝʣʠʢʠʡ 

ʩʪʨʫʤ ʟ ʚʠʩʦʢʦʶ ʚʠʤʠʢʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʽ 

ʨʽʚʥʝʚʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʟ ʦʩʥʦʚʥʠʭ ʪʘ ʜʫʛʦʛʘʩʠʣʴʥʠʭ 

ʢʦʥʪʘʢʪʽʚ.  
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ʊʦʨʛʦʚʘ ʤʘʨʢʘ 

(e.next) 

 

ʅʦʤʽʥʘʣʴʥʘ 

ʥʘʧʨʫʛʘ  ʽ ʯʘʩʪʦʪʘ 

(230/400ɺ; 50 ɻʮ) 
 

ʏʘʩʦ-ʩʪʨʫʤʦʚʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʉ) 
 
 

ʅʦʤʽʥʘʣʴʥʠʡ 

ʩʪʨʫʤ,ɸ (25) 

 
 

 
 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʽ 

ʩʝʨʽʷ (e.mcb.45.1) 

 

 

 

ɻʨʘʥʠʯʥʘ ʚʠʤʠʢʘʣʴʥʘ 

ʟʜʘʪʥʽʩʪʴ,ɸ (4500) 

 

 

 

ʂʣʘʩ 

ʉʪʨʫʤʦʦʙʤʝʞʝʥʥʷ (3)  

 

 

ʄʘʨʢʫʚʘʥʥʷ 

ʧʦʣʦʞʝʥʥʷ 

çʫʚʽʤʢʥʝʥʦ-ʚʠʤʢʥʝʥʦè 

 

 

 

ʂʽʣʴʢʽʩʪʴ ʧʦʣʶʩʽʚ (1) 

 

ʇʨʠʢʣʘʜʠ, ʥʘʚʝʜʝʥʽ ʞʠʨʥʠʤ ʰʨʠʬʪʦʤ, ʩʪʦʩʫʶʪʴʩʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ e.mcb.45.1 

 

ʈʠʩʫʥʦʢ 3.8 - ʄʘʨʢʫʚʘʥʥʷ ʽ ʧʦʟʥʘʯʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣʦʢʝʨʘʤʽʢʠ ʜʦʟʚʦʣʷʻ ʚ ʩʫʯʘʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ 

ʚʠʤʠʢʘʯʽʚ ʥʘ ʙʽʣʴʰʠʡ ʩʪʨʫʤ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʠʢʣʶʯʥʦ ʜʚʦʩʪʫʧʽʥʯʘʩʪʽ 

ʢʦʥʪʘʢʪʥʽ ʩʠʩʪʝʤʠ, ʘ ʫ ʚʠʤʠʢʘʯʘʭ ʥʘ ʤʘʣʠʡ ʪʘ ʩʝʨʝʜʥʽʡ (ʜʦ 630 ɸ) ʩʪʨʫʤ ï 

ʦʜʥʦʩʪʫʧʽʥʯʘʩʪʽ (ʤʽʩʪʢʦʚʽ, ʨʫʢʦʷʪʢʦʚʽ).  

ʂʦʥʪʘʢʪʥʽ ʩʠʩʪʝʤʠ ʥʘ ʩʝʨʝʜʥʽʡ ʪʘ ʚʠʩʦʢʠʡ ʩʪʨʫʤ ʚʠʢʦʥʫʶʪʴʩʷ ʟ 

ʢʦʤʧʝʥʩʘʮʽʻʶ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʚʚʘʞʘʶʪʴ 

ʧʨʠʥʮʠʧ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ (ʜʠʚ. ʤʘʣ. 4-20, ʜ). ʂʦʤʧʝʥʩʦʚʘʥʝ 

ʟʫʩʠʣʣʷ ʪʫʪ (ʷʢ ʽ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʩʠʣʠ) ʟʨʦʩʪʘʻ ʧʨʦʧʦʨʮʽʡʥʦ ʢʚʘʜʨʘʪʫ 

ʩʪʨʫʤʫ ʽ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʪʘʢ, ʱʦ ʢʦʤʧʝʥʩʘʮʽʡʥʘ ʩʠʣʘ ʙʫʜʝ ʟʘʚʞʜʠ 

ʧʝʨʝʚʘʞʘʪʠ ʥʘʜ ʚʽʜʢʠʜʥʦʶ ʩʠʣʦʶ. ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʢʦʤʧʝʥʩʘʮʽʷ (ʜʠʚ. ʤʘʣ. 4-

20, ʝ) ʩʪʘʻ ʥʝʝʬʝʢʪʠʚʥʦʶ ʧʨʠ ʚʝʣʠʢʦʤʫ ʩʪʨʫʤʽ, ʪʘʢ ʷʢ ʧʨʠ ʥʘʩʠʯʝʥʥʽ (ʧʨʠ 

ʩʪʨʫʤʽ 10-25 ʢɸ) ʢʦʤʧʝʥʩʦʚʘʥʝ ʟʫʩʠʣʣʷ ʤʘʣʦ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʨʫʤʫ, 

ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʽʜʢʠʜʥʘ ʩʠʣʘ ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ ʧʨʦʧʦʨʮʽʡʥʦ ʢʚʘʜʨʘʪʫ ʩʪʨʫʤʫ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚ ʦʢʨʝʤʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʚʽʜʢʠʜʥʝ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʝ 

ʟʫʩʠʣʣʷ ʚ ʢʦʥʪʘʢʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʪʨʫʤʦʦʙʤʝʞʫʚʘʣʴʥʦʛʦ 

ʝʬʝʢʪʫ (ʰʚʠʜʢʦʜʽ)ʾ ʚʠʤʠʢʘʯʘ. 



209 

 

ʂʽʥʝʤʘʪʠʢʘ ʚʠʤʠʢʘʯʘ ʚʠʢʦʥʫʻʪʴʩʷ ʪʘʢ, ʱʦ ʟʘ ʯʘʩ ʚʽʜʢʠʜʘʥʥʷ ʢʦʥʪʘʢʪʫ 

ʧʽʜ ʜʽʻʶ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣɹ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʱʝʧʣʝʥʥʷ ʢʦʥʪʘʢʪʥʦʾ 

ʩʠʩʪʝʤʠ ʽ ʢʦʥʪʘʢʪʠ ʨʦʟʭʦʜʷʪʴʩʷ. ʇʦʚʪʦʨʥʦʛʦ ʟʘʤʠʢʘʥʥʷ ʢʦʥʪʘʢʪʽʚ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʽʚ ʢʦʥʪʘʢʪʥʠʭ ʩʠʩʪʝʤ ʤʦʞʣʠʚʦ ʟʘ 

ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʜʢʦʛʦ, ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʚʦʜʷʥʦʛʦ, ʦʭʦʣʦʜʞʝʥʥʷ, ʘ 

ʧʽʜʚʠʱʝʥʥʷ ʥʦʤʽʥʘʣʴʥʠʭ ʩʪʨʫʤʽʚ ʚʠʤʠʢʘʯʽʚ ï ʱʝ ʡ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʘʨʘʣʝʣʴʥʠʭ ʢʦʥʪʘʢʪʥʠʭ ʩʠʩʪʝʤ. 

ʇʨʠʚʽʜ. ʇʨʠʚʽʜ ʩʣʫʛʫʻ ʜʣʷ ʫʚʽʤʢʥʝʥʥʷ ʚʠʤʠʢʘʯʘ ʟʘ ʙʫʜʴ-ʷʢʦʶ 

ʢʦʤʘʥʜʦʶ(ʦʧʝʨʘʪʦʨʘ, ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʘ ʽʥ.). ɺʠʢʦʥʫʶʪʴʩʷ 

ʚʠʤʠʢʘʯʽ ʟ ʨʫʯʥʠʤ ʯʠ ʨʫʭʦʤʠʤ ʧʨʠʚʦʜʦʤ, ʘʙʦ ʟ ʦʙʦʤʘ. ʇʽʜ ʨʫʭʦʤʠʤ 

ʨʦʟʫʤʽʶʪʴ ʧʨʠʚʽʜ, ʚ ʷʢʦʤʫ ʟʫʩʠʣʣ ̫ʩʪʚʦʨʶʻʪʴʩʷ ʙʫʜʴ-ʷʢʠʤ ʚʠʜʦʤ ʝʥʝʨʛʽʾ, 

ʦʢʨʽʤ ʤʫʩʢʫʣʴʥʦʾ ʝʥʝʨʛʽʾ ʦʧʝʨʘʪʦʨʘ, ʥʘʧʨʠʢʣʘʜ ʝʣʝʢʪʨʦʤʘʛʥʽʪʦʤ, 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ, ʧʥʝʚʤʘʪʠʢʦʶ, ʛʽʜʨʘʚʣʽʢʦʶ ʽ ʪ.ʧ. ɺʠʤʢʥʝʥʥʷ ʚʠʤʠʢʘʯʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʫʞʠʥʘʤʠ ʧʽʩʣʷ ʨʦʟôʻʜʥʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ. 

ʄʝʭʘʥʽʟʤ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ: 

1) ʚʠʢʣʶʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʫʪʨʠʤʫʚʘʪʠ ʢʦʥʪʘʢʪʠ ʚʠʤʠʢʘʯʘ ʚ 

ʫʚʽʤʢʥʝʥʦʤʫ ʧʦʣʦʞʝʥʥʽ (ʨʫʢʦʷʪʢʦʶ, ʜʠʩʪʘʥʮʽʡʥʠʤ ʧʨʠʚʦʜʦʤ) ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʘʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʚ ʟʘʭʠʱʫʚʘʥʦʤʫ ʘʚʪʦʤʘʪʠʯʥʠʤ ʚʠʤʠʢʘʯʝʤ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ; 

2) ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʠʪʪʻʚʦʛʦ ʚʠʤʢʥʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ, 

ʪʦʙʪʦ ʥʝʟʘʣʝʞʥʦʛʦ ʚʽʜ ʦʧʝʨʘʪʦʨʘ, ʚʠʜʫ ʪʘ ʤʘʩʠ ʧʨʠʚʦʜʫ. 

 ʄʝʭʘʥʽʟʤ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ (ʨʠʩ.3.9) ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ 

ʰʘʨʥʽʨʥʦ-ʟôʻʜʥʘʥʠʭ ʚʘʞʝʣʽʚ, ʱʦ ʟôʻʜʥʫʶʪʴ ʧʨʠʚʽʜ ʫʚʽʤʢʥʝʥʥʷ ʟ ʩʠʩʪʝʤʦʶ 

ʨʫʭʦʤʠʭ ʢʦʥʪʘʢʪʽʚ, ʷʢʽ ʟôʻʜʥʘʥʽ ʟ ʧʨʫʞʠʥʦʶ ʚʠʤʢʥʝʥʥʷ.  

 

 
 

ʈʠʩʫʥʦʢ 3.9 - ʇʦʣʦʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ: ʘ - çʟʚʝʜʝʥʦè, ʙ) - çʫʚʽʤʢʥʝʥʦè, ʚ) - çʚʠʤʢʥʝʥʦ 
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ʘʚʪʦʤʘʪʠʯʥʦè; 1 - ʨʫʢʦʷʪʢʘ; 2 ʧʨʫʞʠʥʘ; 3, 6 - ʣʘʤʢʽ ʚʘʞʝʣʽ; 4 - ʟʘʯʝʧʣʝʥʥʷ; 5 - 

ʚʘʣʠʢ; 7, 8 - ʢʦʥʪʘʢʪʠ; 9 - ʬʽʛʫʨʥʠʡ ʚʘʞʽʣʴ.  

 

ʉʭʝʤʘ ʥʘ ʨʠʩ.3.9, ʘ ʚʽʜʧʦʚʽʜʘʻ ʧʦʣʦʞʝʥʥ ʁ çʟʚʝʜʝʥʦè, ʧʨʠ ʮʴʦʤʫ 

ʢʦʥʪʘʢʪʠ 7  ̔8 ʚʠʤʠʢʘʯʘ ʨʦʟʽʤʢʥʝʥʽ, ʘ ʬʽʛʫʨʥʠʡ ʚʘʞʽʣʴ 9 ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʽʜ 

ʟʘʱʝʤʣʝʥʥʷ 4 ʚʠʤʠʢʘʶʯʦʛʦ ʚʘʣʠʢʘ 5. ʎʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʚʦʨʦʪʦʤ ʨʫʢʦʷʪʢʠ 1 

ʚʧʨʘʚʦ(ʥʘ ʨʠʩʫʥʢʫ). ʇʨʠ ʧʦʚʦʨʦʪʽ ʨʫʢʦʷʪʢʠ ʚʣʽʚʦ ʚʠʤʠʢʘʶʯʘ ʧʨʫʞʠʥʘ 2 

ʧʝʨʝʚʝʜʝ çʟʣʘʤʫʚʘʥʽè ʚʘʞʝʣʽ 3 ʽ 6 ʯʝʨʝʟ çʤʝʨʪʚʝ ʧʦʣʦʞʝʥʥʷè ʜʦ ʫʧʦʨʫ 

ʰʘʨʥʽʨʘ 0 ʫ ʚʘʞʽʣʴ 9. ʇʨʠ ʮʴʦʤʫ ʟʘʤʠʢʘʶʪʴʩʷ ʢʦʥʪʘʢʪʠ 7 ʽ 8, ʚʠʤʠʢʘʯ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʧʦʣʦʞʝʥʥʷ çʫʚʽʤʢʥʝʥʦè(ʨʠʩ.10 - 3, ʙ). 

ʋ ʚʠʧʘʜʢʫ ʚʠʥʠʢʥʝʥʥʷ ʘʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ ʫ ʟʘʭʠʱʫʚʘʥʦʤʫ 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʚʠʤʠʢʘʯʝʤ ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ ʚʽʜʧʦʚʽʜʥʠʡ ʨʦʟʯʧ̔ʣʶʚʘʯ 

ʧʦʚʝʨʥʝ ʚʠʤʠʢʘʶʯʠʡ ʽ ʚʠʚʝʜʝ ʡʦʛʦ ʽʟ ʟʘʱʝʤʣʝʥʥʷ ʟ ʬʽʛʫʨʥʠʤ ʚʘʞʝʣʝʤ. ʇʽʜ 

ʜʽʻʶ ʚʠʤʠʢʘʶʯʦʾ ʧʨʫʞʠʥʠ ʬʽʛʫʨʥʠʡ ʚʘʞʽʣʴ ʧʦʚʝʨʥʝʪʴʩʷ ʪʘ ʽʥʰʠʤ ʩʚʦʾʤ 

ʢʽʥʮʝʤ ʧʝʨʝʚʝʜʝ çʟʣʘʤʫʚʘʥʽè ʚʘʞʝʣʽ ʚʧʨʘʚʦ ʯʝʨʝʟ çʤʝʨʪʚʝ ʧʦʣʦʞʝʥʥʷè. 

ʇʨʫʞʠʥʘ ʚʠʤʢʥʝʥʥʷ çʟʣʘʤʘʻè ʚʘʞʝʣʽ ʽ ʨʦʟʽʤʢʥʝ ʢʦʥʪʘʢʪʠ ʚʠʤʠʢʘʯʘ. ɺʠʤʠʢʘʯ 

ʦʧʠʥʠʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʽ çʚʠʤʢʥʝʥʦ ʘʚʪʦʤʘʪʠʯʥʦè (ʨʠʩ.3.8, ʚ). ɼʣʷ ʧʦʚʪʦʨʥʦʛʦ 

ʫʚʽʤʢʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʽʜʚʝʩʪʠ ʨʫʢʦʷʪʢʫ ʚʧʨʘʚʦ ʽ ʚʚʝʩʪʠ ʚ ʟʘʯʝʧʣʝʥʥʷ 

ʬʽʛʫʨʥʠʡ ʚʘʞʽʣʴ ʟ ʚʘʣʠʢʦʤ 5. 

ʂʦʥʩʪʨʫʢʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʧʨʦʪʝ 

ʾʭ ʜʽʷ ʧʦʜʽʙʥʘ ʜʦ ʦʧʠʩʘʥʦʾ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ ʦʜʥʫ ʜʫʞʝ ʚʘʞʣʠʚʫ ʦʙʩʪʘʚʠʥʫ. ɺʠʤʠʢʘʶʯʽ ʽ ʢʦʥʪʘʢʪʥʽ 

ʧʨʫʞʠʥʠ ʚ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʘʭ ʨʦʟʚʠʚʘʶʪʴ ʟʫʩʠʣʣ ̫ʚ ʜʝʩʷʪʢʠ  ̔ʩʦʪʥʽ 

ʥʴʶʪʦʥʽʚ. ʉʠʩʪʝʤʘ ʚʘʞʝʣʽʚ ʤʝʭʘʥʽʟʤʫ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ ʙʫʜʫʻʪʴʩʷ ʪʘʢ, 

ʱʦʙ ʜʣʷ ʨʦʟʯʝʧʣʝʥʥʷ ʧʦʪʨʽʙʥʽ ʙʫʣʠ ʥʝʟʥʘʯʥʽ ʟʫʩʠʣʣʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʤʘʪʠ ʣʝʛʢʽ 

ʪʘ ʚʠʩʦʢʦʯʫʪʣʠʚʽ ʨʦʟʯʧ̔ʣʶʚʘʯʽ. 

ʈʦʟʯʧ̔ʣʶʚʘʯʽ. ʎ̔ ʧʨʠʩʪʨʦʾ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘʜʘʥʠʡ ʧʘʨʘʤʝʪʨ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, ʱʦ ʟʘʭʠʱʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʠʤ ʚʠʤʠʢʘʯʝʤ, ʪʘ, ʚʧʣʠʚʘʶʯʠ 

ʥʘ ʤʝʭʘʥʽʟʤ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ, ʚʠʤʠʢʘʶʪʴ ʚʠʤʠʢʘʯ ʧʨʠ ʚʽʜʭʠʣʝʥʥʽ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʦʛʦ. ɺʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʨʝʣʝ ʘʙʦ 

ʝʣʝʤʝʥʪʠ ʨʝʣʝ, ʚʙʫʜʦʚʘʥʽ ʫ ʚʠʤʠʢʘʯ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ ʯʠ 

ʧʨʠʣʘʰʪʦʚʘʥʽ ʜʦ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ. ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚʩʝ ʙʽʣʴʰʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴ ʨʦʟʯʧ̔ʣʶʚʘʯʽ ʥʘ ʧʨʠʥʮʠʧʘʭ ʘʙʦ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʯʥʠʭ 

ʨʝʣʝ ʽ ʾʭ ʝʣʝʤʝʥʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʪʨʦʣʶʶʯʽ ʽ ʧʦʨʽʚʥʷʣʴʥʽ ʦʨʛʘʥʠ 

ʨʦʟʯʧ̔ʣʶʚʘʯʘ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʝʣʝʤʝʥʪʘʭ ʟ ʚʠʭʦʜʦʤ ʥʘ 

ʥʝʟʘʣʝʞʥʠʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʝʣʝʤʝʥʪ (ʚʠʢʦʥʘʚʯʠʡ ʦʨʛʘʥ), ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ 

ʤʝʭʘʥʽʟʤ ʨʦʟʯʝʧʣʝʥʥʷ.  

ɸʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʨʦʟʯʽʧʣʶʚʘʯʘʤʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʚ ʟʦʥʽ ʩʪʨʫʤʫ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ (ʪʝʧʣʦʚʠʤʠ) ʽ ʩʪʨʫʤʫ 
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ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ(ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ) ʘʙʦ ʪʽʣʴʢʠ ʩʪʨʫʤʫ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ.  

ʈʦʟʯʧ̔ʣʶʚʘʯ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʯʥʠʭ ʨʝʣʝ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʛʦ ʙʣʦʢʫ (ɹʅʇ), ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʱʦ ʚʙʫʜʦʚʘʥʽ ʚ ʢʦʞʝʥ ʧʦʣʶʩ ʚʠʤʠʢʘʯʘ, ʽ ʚʠʭʽʜʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʝʣʝʤʝʥʪʘ. ɺʠʤʽʨʶʚʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʣʫʛʫʶʪʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʩʪʨʫʤʫ ʥʘ 

ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʽ, ʰʫʥʪʠ ʯʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʥʘ 

ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʽ. ʈʦʟʯʧ̔ʣʶʚʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʽ: ʙʝʟ ʚʠʪʨʠʤʢʠ 

ʯʘʩʫ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ; ʽʟ ʥʝʟʘʣʝʞʥʦʶ ʚʽʜ ʩʪʨʫʤʫ ʚʠʪʨʠʤʢʦʶ ʯʘʩʫ; ʟ ʦʙʝʨʥʝʥʦ 

ʟʘʣʝʞʥʦʶ ʚʽʜ ʩʪʨʫʤʫ ʚʠʪʨʠʤʢʦʶ ʯʘʩʫ.  

ɸʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʪʢʦʚʦ ʟʘʙʝʟʧʝʯʝʥʽ 

ʨʦʟʯʧ̔ʣʶʚʘʯʘʤʠ: 

- ʥʝʟʘʣʝʞʥʠʤ ï ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʚʠʤʢʥʝʥʥʷ ʚʠʤʠʢʘʯʘ ʧʨʠ 

ʧʦʜʘʚʘʥʥʽ ʥʘ ʨʦʟʯʽʧʣʶʚʘʯ ʚʽʜʧʦʚʽʜʥʦʾ ʥʘʧʨʫʛʠ; 

- ʤʽʥʽʤʘʣʴʥʦʾ ʯʠ ʥʫʣʴʦʚʦʾ ʥʘʧʨʫʛʠ ï ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʢʥʝʥʥʷ 

ʚʠʤʠʢʘʯʘ ʧʨʠ ʟʥʠʞʝʥʥʽ ʥʘʧʨʫʛʠ ʥʘ ʚʭʽʜʥʠʭ ʟʘʪʠʩʢʘʯʘʭ ʥʠʞʯʝ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʨʽʚʥʷ ʯʠ ʧʨʠ ʾʾ ʟʥʠʢʥʝʥʥʽ. 

ʉʭʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ ʟ ʨʦʟʯʧ̔ʣʶʚʘʯʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʪʨʫʤʫ ʤʠʪʪʻʚʦʾ ʜʽʾ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.3.10, ʘ. 

 

 
 

ʈʠʩʫʥʦʢ 3.10 - ʉʭʝʤʘ ʨʦʟʯʽʧʣʶʚʘʯʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʨʫʤʫ - (ʘ) ʽ 

ʨʦʟʯʽʧʣʶʚʘʯʘ ʤʽʥʽʤʘʣʴʥʦʾ ʥʘʧʨʫʛʠ (ʙ): 1 - ʩʪʨʫʤʦʚʽʜʥʘ ʰʠʥʘ; 2 - ʧʨʫʞʠʥʘ; 3 - 

ʤʝʭʘʥʽʟʤ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ(ʧʦʢʘʟʘʥʠʡ ʩʧʨʦʱʝʥʦ); 4 - ʷʢʽʨ; 5 - ʟʘɦ̔ ʧʢʘ 

 

ʉʪʨʫʤʦʧʨʦʚʽʜʥʫ ʰʠʥʫ 1 ʧʦʣʶʩʘ ʚʠʤʠʢʘʯʘ ʦʭʦʧʣʶʻ ʤʘʛʥʽʪʦʧʨʦʚʽʜ, 

ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʦʩʝʨʜʷ 2 ʪʘ ʷʢʦʨʷ 3. ʂʦʣʠ ʩʪʨʫʤ ʙʫʜʝ ʚʠʱʝ ʚʩʪʘʥʦʚʣʝʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ ʧʝʨʝʚʠʱʠʪʴ ʟʫʩʠʣʣʷ ʧʨʫʞʠʥʠ 5, ʷʢʽʨ ʧʨʠʪʷʛʥʝʪʴʩʷ ʽ 
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ʧʦʚʝʨʥʝ ʚʠʤʠʢʘʶʯʠʡ ʚʘʣʠʢ 4. ʄʝʭʘʥʽʟʤ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ ʟʚʽʣʴʥʠʪʴʩʷ ʽ 

ʚʠʤʠʢʘʯ ʚʠʤʢʥʝʪʴʩʷ. ʈʝʛʫʣʶʚʘʥʥʷ ʩʪʨʫʤʫ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʥʘʪʷʛʦʤ ʧʨʫʞʠʥʠ 5. 

ʈʦʟʯʽʧʣʶʚʘʯ ʤʽʥʽʤʘʣʴʥʦʾ ʥʘʧʨʫʛʠ (ʨʠʩ.3.10, ʙ) ʤʽʩʪʠʪʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʩʝʨʜʷ 2, ʷʢʦʨʷ 4 ʪʘ ʢʦʪʫʰʢʠ 3, ʥʘ ʷʢʫ ʧʦʜʘʻʪʴʩʷ 

ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʥʘʧʨʫʛʘ. ʇʨʠ ʥʦʨʤʘʣʴʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʷʢʽʨ ʧʨʠʪʷʛʥʫʪʠʡ. 

ʇʨʠ ʟʥʠʞʝʥʥʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʥʘʧʨʫʛʠ ʥʠʞʯʝ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʟʥʘʯʝʥʥʷ 

(ʫʩʪʘʚʢʠ) ʷʢʽʨ ʧʽʜ ʜʽʻʶ ʧʨʫʞʠʥʠ ʨʝʛʫʣʶʚʘʥʥʷ (ʚʦʥʘ ʞ ʽ ʧʨʫʞʠʥʘ ʚʠʤʠʢʘʥʥʷ) 

5 ʚʽʜʧʘʜʝ ʪʘʜʽʶʯʠ ʥʘ ʤʝʭʘʥʽʟʤ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ ʯʝʨʝʟ ʟʘʱʽʧʢʫ 5 ʚʠʤʢʥʝ 

ʚʠʤʠʢʘʯ. ʄʘʛʥʽʪʥʘ ʩʠʩʪʝʤʘ ʨʦʟʯʽʧʣʶʚʘʯʘ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʪʘʢ, ʱʦ 

ʤʘʛʥʽʪʦʨʫʰʽʡʥʦʾ ʩʠʣʠ ʢʦʪʫʰʢʠ ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʥʘʧʨʫʟʽ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʧʨʠʪʷʛʥʝʥʥʷ ʷʢʦʨʷ, ʘʣʝ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʡʦʛʦ ʫʪʨʠʤʘʥʥʷ. ʗʢʽʨ ʧʨʠʪʷʛʘʻʪʴʩʷ ʧʨʠ 

ʧʽʜʛʦʪʦʚʮʽ ʚʠʤʠʢʘʯʘ ʜʦ ʫʚʽʤʢʥʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʞʝʣʽʚ, ʟôʻʜʥʘʥʠʭ ʟ ʚʘʣʦʤ 

ʚʠʤʠʢʘʯʘ. 

ʅʝʟʘʣʝʞʥʠʡ ʨʦʟʯʽʧʣʶʚʘʯ ʥʘʧʨʫʛʠ ʷʚʣʷʻ ʩʦʙʦʶ ʝʣʝʢʪʨʦʤʘʛʥʽʪ, ʷʢʠʡ 

ʧʨʠʪʷʛʫʻ ʩʚʽʡ ʷʢʽʨ ʧʨʠ ʫʚʽʤʢʥʝʥʥʽ ʢʦʪʫʰʢʠ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʥʘʧʨʫʛʫ. ʉʚʦʾʤ 

ʢʽʥʮʝʤ ʷʢʽʨ ʜʽʻ ʥʘ ʤʝʭʘʥʽʟʤ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ, ʱʦ ʚʠʤʠʢʘʻ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʚʠʤʠʢʘʯ. 

ʅʘʚʝʜʝʤʦ ʜʦʜʘʪʢʦʚʦ ʦʧʠʩʠ ʨʦʟʯʽʧʣʶʚʘʯʽʚ ʤʦʜʫʣʴʥʠʭ ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʚʠʤʠʢʘʯʽʚ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʾ ʢʦʤʧʘʥʽʾ E.NEXT.UKRAINE. 

ʊʝʧʣʦʚʠʡ ʨʦʟʯʽʧʣʶʚʘʯ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ (ʨʠʩ.3.11) ʷʚʣʷʻ ʩʦʙʦʶ 

ʢʦʥʩʦʣʴʥʦ ʟʘʢʨʽʧʣʝʥʫ ʚ ʢʦʨʧʫʩʽ ʙʽʤʝʪʘʣʝʚʫ ʧʣʘʩʪʠʥʫ, ʚʽʣʴʥʠʡ ʢʽʥʝʮʴ ʷʢʦʾ 

ʯʝʨʝʟ ʚʘʞʽʣʴ ʚʟʘʻʤʦʜʽʻ ʟ ʤʝʭʘʥʽʟʤʦʤ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ. 

ɹʽʤʝʪʘʣʝʚʘ ʧʣʘʩʪʠʥʘ ʚ ʤʦʜʫʣʴʥʠʭ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʘʭ ʫʚʽʤʢʥʝʥʘ 

ʧʦʩʣʽʜʦʚʥʦ ʟ ʢʦʪʫʰʢʦʶ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʨʦʟʯʽʧʣʶʚʘʣʘ (ʩʦʣʝʥʦʾʜʘ) ʚ ʢʦʣʦ 

ʩʠʣʦʚʠʭ ʢʦʥʪʘʢʪʽʚ. 

ʇʨʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʽ ʟʘ ʩʪʨʫʤʦʤ ʙʽʤʝʪʘʣʝʚʘ ʧʣʘʩʪʠʥʘ ʥʘʛʨʽʚʘʻʪʴʩʷ, 

ʟʛʠʥʘʻʪʴʩʷ ʽ ʪʠʩʥʝ ʥʘ ʚʘʞʽʣʴ ʤʝʭʘʥʽʟʤʫ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ.  

ʏʝʨʝʟ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʯʘʩʦ-ʩʪʨʫʤʦʚʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʠʤʠʢʘʯʘ, ʧʣʘʩʪʠʥʘ, ʜʦʩʷʛʥʫʚʰʠ ʛʨʘʥʠʯʥʦʛʦ ʚʠʛʠʥʫ, ʯʝʨʝʟ 

ʚʘʞʽʣʴ ʚʠʢʣʠʢʘʻ ʩʧʨʘʮʶʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʚʽʣʴʥʦʛʦ ʨʦʟʯʝʧʣʝʥʥʷ ʽ ʚʠʤʢʥʝʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ. 

ʊʝʧʣʦʚʠʡ ʨʦʟʯʽʧʣʶʚʘʯ ʻ ʧʨʠʩʪʨʦʻʤ ʩʧʦʚʽʣʴʥʝʥʦʾ ʜʽʾ ʽ ʥʝ ʨʝʘʛʫʻ ʥʘ 

ʢʦʨʦʪʢʦʯʘʩʥʽ ʩʪʨʠʙʢʠ ʩʪʨʫʤʫ. 
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ʈʠʩʫʥʦʢ 3.11 - ʊʝʧʣʦʚʠʡ ʨʦʟʯʽʧʣʶʚʘʯ ʤʦʜʫʣʴʥʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʤʠʢʘʯʘ  
 

ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʨʦʟʯʽʧʣʶʚʘʯ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ (ʨʠʩ.3.12) 

ʷʚʣʷʻ ʩʦʙʦʶ ʝʣʝʢʪʨʦʤʘʛʥʽʪ (ʩʦʣʝʥʦʾʜ) ʟ ʧʽʜʧʨʫʞʠʥʝʥʠʤ ʦʩʝʨʜʷʤ.  

ɽʣʝʢʪʨʠʯʥʦ ʢʦʪʫʰʢʘ ʨʦʟʯʽʧʣʶʚʘʯʘ ʫʚʽʤʢʥʝʥʘ ʧʦʩʣʽʜʦʚʥʦ ʽʟ ʪʝʧʣʦʚʠʤ 

ʨʦʟʯʽʧʣʶʚʘʯʝʤ ʫ ʢʦʣʦ ʩʠʣʦʚʠʭ ʢʦʥʪʘʢʪʽʚ ʚʠʤʠʢʘʯʘ.  

ʇʨʠ ʧʨʦʪʽʢʘʥʥʽ ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʩʪʚʦʨʶʚʘʥʠʡ ʥʠʤ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ 

ʥʝʜʦʩʪʘʪʥʽʡ ʜʣʷ ʚʪʷʛʫʚʘʥʥʷ ʦʩʝʨʜʷ.  

ʇʨʠ ʢʦʨʦʪʢʦʤʫ ʟʘʤʠʢʘʥʥʽ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʩʪʨʫʤʫ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʟʥʘʯʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ ʽ ʚʽʜʧʦʚʽʜʥʦ, ʚʪʷʛʫʚʘʥʥʷ ʦʩʝʨʜʷ 

ʩʦʣʝʥʦʾʜʘ ʟ ʧʝʨʝʙʦʨʝʥʥʷʤ ʟʫʩʠʣʣʷ ʧʨʫʞʠʥʠ ʪʘ ʟʨʝʰʪʦʶ ʚʠʤʢʥʝʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ. 
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ʈʠʩʫʥʦʢ 3.12 ï ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʨʦʟʯʽʧʣʶʚʘʯ ʤʦʜʫʣʴʥʦʛʦ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ  

  

ʅʝʟʘʣʝʞʥʠʡ ʨʦʟʯʽʧʣʶʚʘʯ e.mcb.sht (ʨʠʩ.3.13, ʘ) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʚʠʤʢʥʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ ʩʝʨʽʡ e.stand ʽ e.pro 

ʧʦʜʘʚʘʥʥʷʤ ʥʘ ʥʴʦʛʦ ʽʤʧʫʣʴʩʫ ʢʝʨʫʶʯʦʾ ʥʘʧʨʫʛʠ. 

ɺʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟ ʧʨʘʚʦʛʦ ʙʦʢʫ ʤʦʜʫʣʴʥʠʭ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ ʽ 

ʚʭʦʜʠʪʴ ʚ ʟʘʯʝʧʣʝʥʥʷ ʰʪʠʬʪʘʤʠ ʟ ʨʦʟʯʽʧʣʶʚʘʯʝʤ ʽ ʨʫʢʦʷʪʢʦʶ ʢʝʨʫʚʘʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ. 

ʈʦʟʯʽʧʣʶʚʘʯ ʤʽʥʽʤʘʣʴʥʦʾ ʥʘʧʨʫʛʠ e.industrial .acs.zu.400, 400ɺ 

(ʨʠʩ.3.13, ʙ) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʤʢʥʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ ʩʝʨʽʾ 

e.industrial ʧʨʠ ʟʥʠʞʝʥʥʽ ʤʝʨʝʞʝʚʦʾ ʥʘʧʨʫʛʠ ʥʠʞʯʝ ʨʽʚʥʷ 0,8Uʥʦʤ. 

ɺʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟ ʧʨʘʚʦʛʦ ʙʦʢʫ ʤʦʜʫʣʴʥʠʭ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ ʽ 

ʚʭʦʜʠʪʴ ʚ ʟʘʯʝʧʣʝʥʥʷ ʰʪʠʬʪʘʤʠ ʟ ʨʦʟʯʽʧʣʶʚʘʯʝʤ ʽ ʨʫʢʦʷʪʢʦʶ ʢʝʨʫʚʘʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ. 
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                      ʘ)                                                ʙ) 

 

ʈʠʩʫʥʦʢ 3.13 ï ʈʦʟʯʽʧʣʶʚʘʯʽ ʤʦʜʫʣʴʥʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ 

e.mcb.pro.60.2.C 6 new: ʘ) ʥʝʟʘʣʝʞʥʠʡ; ʙ) ʤʽʥʽʤʘʣʴʥʦʾ ʥʘʧʨʫʛʠ 

 

ʈʦʟʽʤʢʥʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ 

ʩʪʨʫʤʫ (ʦʩʦʙʣʠʚʦ ʩʪʨʫʤʫ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ) ʧʨʠʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ, ʜʣʷ ʛʘʩʽʥʥʷ ʷʢʦʾ ʚʠʤʠʢʘʯ ʦʩʥʘʱʫʻʪʴʩʷ ʜʫʛʦʛʘʩʠʣʴʥʠʤʠ 

ʢʘʤʝʨʘʤʠ (ʫ ʢʦʞʥʦʤʫ ʧʦʣʶʩʽ).  

ʇʦʪʫʞʥʽʩʪʴ ʜʫʛʠ ʧʨʦʧʦʨʮʽʡʥʘ ʩʪʨʫʤʫ ʚ ʢʦʤʫʪʦʚʘʥʦʤʫ ʢʦʣʽ. ʏʠʤ 

ʧʦʪʫʞʥʽʰʘ ʜʫʛʘ, ʪʠʤ ʙʽʣʴʰʝ ʨʫʡʥʫʶʪʴʩʷ ʥʝʶ ʩʠʣʦʚʽ ʢʦʥʪʘʢʪʠ ʚʠʤʠʢʘʯʘ ʽ 

ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʧʣʘʩʪʤʘʩʦʚʽ ʜʝʪʘʣʽ ʢʦʨʧʫʩʫ. 

ɺʠʤʢʥʝʥʥʷ ʚʝʣʠʢʠʭ ʩʪʨʫʤʽʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʚ ʦʙʤʝʞʝʥʦʤʫ ʦʙôʻʤʽ 

ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʠʩʪʝʤʘ ʜʫʛʦʛʘʩʽʥʥʷ. ʇʽʜ ʜʽʻʶ ʚʠʥʠʢʘʶʯʠʭ 

ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʜʫʛʘ ʰʚʠʜʢʦ ʨʦʟʪʷʛʫʻʪʴʩʷ ʪʘ ʛʘʩʥʝ, ʘʣʝ ʾʾ ʧʦʣʫʤôʷ 

ʟʘʡʤʘʻ ʜʫʞʝ ʚʝʣʠʢʠʡ ʧʨʦʩʪʽʨ. ɿʘʚʜʘʥʥʷ ʜʫʛʦʛʘʩʠʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦʙ ʦʙʤʝʞʠʪʠ ʨʦʟʤʽʨʠ ʜʫʛʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʛʘʩʽʥʥʷ ʚ ʤʘʣʦʤʫ ʦʙôʻʤʽ. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʙʫʣʠ ʜʫʛʦʛʘʩʠʣʴʥʽ ʢʘʤʝʨʠ 

(ʨʠʩ.3.14) ʟ ʜʫʛʦʛʘʩʠʣʴʥʠʤʠ ʨʝʰʽʪʢʘʤʠ ʪʘ ʢʘʤʝʨʠ ʟ ʚʫʟʴʢʠʤʠ ʱʽʣʠʥʘʤʠ. ɺ 

ʩʫʯʘʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴ ʜʫʛʦʛʘʩʠʣʴʥʽ 

ʨʝʰʽʪʢʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʪʘʢʽ ʢʦʤʙʽʥʦʚʘʥʽ ʧʨʠʩʪʨʦʾ, ʷʢ ʢʘʤʝʨʘ ʟ 

ʜʫʛʦʛʘʩʠʣʴʥʦʶ ʨʝʰʽʪʢʦʶ ʧʣʶʩ ʜʫʛʦʛʘʩʠʣʴʥʘ ʨʝʰʽʪʢʘ, ʢʘʤʝʨʘ ʟ 

ʜʫʛʦʛʘʩʠʣʴʥʦʶ ʨʝʰʽʪʢʦʶ ʫ ʚʫʟʴʢʽʡ ʱʽʣʠʥʽ ʧʣʶʩ ʜʫʛʦʛʘʩʠʣʴʥʘ ʨʝʰʽʪʢʘ ʽ ʪ.ʜ. 
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ʈʠʩʫʥʦʢ 3.14 ï ʇʦʷʩʥʝʥʥʷ ʨʦʙʦʪʠ ʜʫʛʦʛʘʩʠʣʴʥʦʾ ʢʘʤʝʨʠ ʤʦʜʫʣʴʥʦʛʦ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ 

 

ɺ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʘʭ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʝʽʦʥʥʘ 

ʜʫʛʦʛʘʩʠʣʴʥʘ ʨʝʰʽʪʢʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʝʪʘʣʝʚʠʭ ʧʣʘʩʪʠʥ (ʨʠʩ.3.15). ʋ 

ʢʦʣʘʭ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʥʘʧʨʫʛʦʶ ʜʦ 690 ɺ ʧʦʜʽʙʥʽ ʧʨʠʩʪʨʦʾ ʟʜʘʪʥʽ ʛʘʩʠʪʠ ʜʫʛʫ 

ʟ ʩʪʨʫʤʦʤ ʜʦ 50 ʢɸ. ʋ ʢʦʣʘʭ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʥʘʧʨʫʛʦʶ ʜʦ 440 ɺ 

ʜʫʛʦʛʘʩʠʣʴʥʽ ʢʘʤʝʨʠ ʟʽ ʩʪʘʣʝʚʠʭ ʧʣʘʩʪʠʥ ʫʩʧʽʰʥʦ ʛʘʩʷʪʴ ʜʫʛʫ ʟ ʩʪʨʫʤʦʤ ʜʦ 

55ʢɸ. ɻʘʩʽʥʥʷ ʜʫʛʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʩʧʦʢʽʡʥʦ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʠʢʠʜʦʤ 

ʨʦʟʽʛʨʽʪʠʭ ʽʦʥʽʟʦʚʘʥʠʭ ʛʘʟʽʚ. 

ɼʫʛʦʛʘʩʠʣʴʥʘ ʢʘʤʝʨʘ, ʱʦ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ ʟʦʥʽ ʩʠʣʦʚʠʭ ʢʦʥʪʘʢʪʽʚ, 

ʦʙʤʝʞʫʻ ʜʽʶ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʣʦʢʘʣʴʥʦʤʫ ʦʙôʻʤʽ. 

 

 
 

ʈʠʩʫʥʦʢ 3.15 - ɼʫʛʦʛʘʩʠʣʴʥʘ ʢʘʤʝʨʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ, (ʘ)  ̔

ʩʪʘʜʽʾ ʛʘʩʽʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚ ʜʫʛʦʛʘʩʠʣʴʥʽʡ ʢʘʤʝʨʽ (ʙ) 

 


