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̋̏̍̐̌̆̋̒́̍̉Ȼ ̐ ̙̆̑̏̄̏ ɉ̝̂́̋́̌́̃̑̒̋̏̄̏Ɋ ̨̠̑̃̎ ̩̃̉̏̚ ̨̏̒̃̓̉. 
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ɺʉʊʋʇ 

 ʉʠʣʘʙʫʩʦʤ ʦʩʚʽʪʥʴʦʛʦ ʢʦʤʧʦʥʝʥʪʫ "ɯʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ-2. 

ʆʩʥʦʚʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʣʷ ʩʫʧʫʪʥʠʢʽʚ" ʩʧʝʮʽʘʣʴʥʦʩʪ̔ 173 çɸʚʽʦʥʽʢʘè ʧʝʨʝʜʙʘʯʝʥʦ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʘʣʷʨʥʠʭ ʽ ʚʝʢʪʦʨʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ (ɺʇ) ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ 

ʦʙʦʚô̫ ʟʢʦʚʦʤʫ ʚʠʤʽʨʶʚʘʥʥʶ ʟ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ ʥʘ ʙʦʨʪʫ ʩʫʯʘʩʥʠʭ ʣʽʪʘʣʴʥʠʭ 

ʘʧʘʨʘʪʽʚ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙ̔ʪ ʥʘ ʨʝʘʣʴʥʦʤʫ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʘʶʪʴ ʧʝʨʝʜʙʘʯʝʥʽ ʦʩʚʽʪʥʴʦʶ 

ʧʨʦʛʨʘʤʦʶ çʉʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʣʽʪʘʣʴʥʠʤʠ ʘʧʘʨʘʪʘʤʠ ʪʘ ʢʦʤʧʣʝʢʩʘʤʠè ʧʝʨʰʦʛʦ 

(ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 173 ɸʚʽʦʥʽʢʘ ʧʨʘʢʪʠʯʥʽ 

ʟʜʘʪʥʦʩʪʽ ʟ: ʟʘʩʪʦʩʫʚʘʥʥʷ ɺʇ ʜʣʷ ʨʦʟʚ`ʷʟʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʟʘʜʘʯ ʚ ʫʤʦʚʘʭ 

ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ;  ʚʠʢʦʥʘʥʥʷ 

ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ɺʇ; ʦʙʨʦʙʢʠ  

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ; ʚʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʘ 

ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ɺʇ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʾʭ ʜʦʩʣʽʜʞʝʥʴ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʾ 

ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ɺʇ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʰʣʷʭʦʤ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʾʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʧʦʭʠʙʦʢ.  

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʤʽʩʪʠʪʴ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʩʪʫʜʝʥʪʫ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʚʠʢʦʥʘʥʥʷ, ʚʠʢʦʥʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙ̔ʪ. 
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1 ɿɸɻɸʃʔʅʀʁ ʇʆʈʗɼʆʂ ɺʀʂʆʅɸʅʅʗ ʃɸɹʆʈɸʊʆʈʅʀʍ ʈʆɹɯʊ 

ʂʦʞʥʫ ʣʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʶʪʴ ʫ ʩʢʣʘʜʽ ʧʽʜʛʨʫʧʠ ʚ 

ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

1. ʇʦʧʝʨʝʜʥʴʦ ʢʦʞʥʠʡ ʩʪʫʜʝʥʪ ʩʘʤʦʩʪʽʡʥʦ ʛʦʪʫʻʪʴʩʷ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ. ɺ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʟʥʘʪʠ, ʱʦ ʪʨʝʙʘ 

ʜʦʩʣʽʜʠʪʠ, ʷʢ ʽ ʥʘ ʷʢʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʘʶʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʦʨʤʫʣ ʤʘʶʪʴ ʙʫʪʠ ʦʙʨʦʙʣʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ 

ʚʠʩʥʦʚʢʠ ʧʦ ʧʨʦʚʝʜʝʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʤʘʶʪʴ ʙʫʪʠ ʟʨʦʙʣʝʥʽ.  

ɼʦ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʢʦʞʥʠʡ ʩʪʫʜʝʥʪ ʛʦʪʫʻ ʧʨʦʝʢʪ ʟʚʽʪʫ 

(ʧʨʦʪʦʢʦʣʫ) ʟ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ. ɿʚʽʪ ʦʬʦʨʤʣʶʻʪʴʩʷ ʥʘ ʘʨʢʫʰʘʭ 

ʬʦʨʤʘʪʫ ɸ4. ʇʨʠʢʣʘʜ ʦʬʦʨʤʣʝʥʥʷ ʪʠʪʫʣʴʥʦʛʦ ʘʨʢʫʰʫ ʟʚʽʪʫ ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɺ, 

ʟʤʽʩʪ ʟʚʽʪʫ ʜʦ ʢʦʞʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʥʘʚʝʜʝʥʦ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʫʥʢʪʽ 

ʚʢʘʟʽʚʦʢ ʜʦ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ. 

2. ʇʝʨʝʜ ʚʠʢʦʥʘʥʥʷʤ ʢʦʞʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʚʠʢʣʘʜʘʯ ʧʝʨʝʚʽʨʷʻ: 

ʥʘʷʚʥʽʩʪʴ ʪʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʝʢʪʫ ʟʚʽʪʫ ʟ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ; ʩʪʫʧʽʥʴ ʛʦʪʦʚʥʦʩʪʽ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʰʣʷʭʦʤ ʦʧʠʪʫʚʘʥʥʷ 

ʘʙʦ ʨʦʟʚôʷʟʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ. ɿʘ ʫʤʦʚʠ ʥʘʷʚʥʦʩʪʽ 

ʧʨʦʝʢʪʫ ʟʚʽʪʫ ʪʘ ʧʦʟʠʪʠʚʥʦʾ ʦʮʽʥʢʠ ʟʥʘʥʴ ʩʪʫʜʝʥʪ ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ. 

3. ʉʪʫʜʝʥʪʠ ʫ ʩʢʣʘʜʽ ʧʽʜʛʨʫʧʠ ʚʠʢʦʥʫʶʪʴ ʟʘʚʜʘʥʥʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ʚ 

ʥʘʚʯʘʣʴʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ. 

4. ʂʦʞʥʠʡ ʩʪʫʜʝʥʪ ʩʘʤʦʩʪʽʡʥʦ ʦʬʦʨʤʣʶʻ ʚʣʘʩʥʠʡ ʟʚʽʪ ʟ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ, ʨʦʙʠʪʴ ʥʝʦʙʭʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʚʠʩʥʦʚʢʠ ʪʘ ʟʘʭʠʱʘʻ ʟʚʽʪ 

ʧʝʨʝʜ ʚʠʢʣʘʜʘʯʝʤ ʟʘ ʛʨʘʬʽʢʦʤ ʚʠʢʣʘʜʘʯʘ. 
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2 ɿɸʍʆɼʀ ɹɽɿʇɽʂʀ ʇɯɼ ʏɸʉ ɺʀʂʆʅɸʅʅʗ ʃɸɹʆʈɸʊʆʈʅʀʍ ʈʆɹɯʊ  

 ʉʪʫʜʝʥʪʠ ʧʝʨʝʜ ʚʠʢʦʥʘʥʥʷʤ ʮʠʢʣʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʧʨʦʭʦʜʷʪʴ 

ʽʥʩʪʨʫʢʪʘʞ ʟ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʪʘ ʦʟʥʘʡʦʤʣʶʶʪʴʩʷ ʟ ʽʥʩʪʨʫʢʮʽʻʶ ʟ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ 

ʚ ʣʘʙʦʨʘʪʦʨʽʾ, ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʷʢʦʾ ʻ ʥʝʦʙʭʽʜʥʠʤ ʧʨʦʪʷʛʦʤ ʚʠʢʦʥʘʥʥʷ ʫʩʽʭ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ. 

 ʅʝʦʙʭʽʜʥʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʥʘʧʨʫʛʘ ʟʤʽʥʥʦʛʦ ʩʪʫʤʫ 220ɺ ʻ ʥʝʙʝʟʧʝʯʥʦʶ ʜʣʷ 

ʞʠʪʪʷ.  

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʢʘʪʝʛʦʨʠʯʥʦ ʟʘʙʦʨʦʥʷʻʪʴʩʷ: 

 - ʨʦʙʠʪʠ ʧʨʠʻʜʥʘʥʥʷ ʽ ʧʝʨʝʤʠʢʘʥʥʷ ʚ ʝʣʝʢʪʨʠʯʥʽʡ ʩʭʝʤʽ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʫʩʪʘʥʦʚʢʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʥʘʧʨʫʛʦʶ, ʜʦʪʦʨʢʘʪʠʩʷ ʜʦ ʥʝʽʟʦʣʴʦʚʘʥʠʭ ʯʘʩʪʠʥ 

ʩʧʦʣʫʯʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ ʽ ʢʦʥʪʘʢʪʽʚ ʩʭʝʤʠ; 

 - ʟʘʣʠʰʘʪʠ ʚʢʣʶʯʝʥʠʤʠ ʝʣʝʢʪʨʠʯʥʫ ʩʭʝʤʫ ʪʘ ʧʨʠʣʘʜʠ ʙʝʟ ʜʦʛʣʷʜʫ; 

 - ʨʦʙʠʪʠ ʩʘʤʦʩʪʽʡʥʦ ʙʝʟ ʜʦʟʚʦʣʫ ʚʠʢʣʘʜʘʯʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʩʪʝʥʜʫ ʝʪʘʣʦʥʥʠʤʠ ʚʘʥʪʘʞʘʤʠ. 

ʋ ʚʠʧʘʜʢʫ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʦʾ ʩʠʪʫʘʮʽʾ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ: ʦʧʦʚʽʩʪʠʪʠ ʚʠʢʣʘʜʘʯʘ; ʰʚʠʜʢʦ ʟʥʷʪʠ ʚʩʽ ʥʘʧʨʫʛʠ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʟ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʨʦʟʚʘʥʪʘʞʠʪʠ 

ʣʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ. 
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3 ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ1 

ɺʀɺʏɽʅʅʗ ʂʆʅʉʊʈʋʂʎɯɰ ʊɸ ɼʆʉʃɯɼɾɽʅʅʗ ʌʋʅʂʎɯʁ ʇɽʈɽʊɺʆʈɽʅʅʗ ɯ 

ʆʉʅʆɺʅʀʍ ʇʆʍʀɹʆʂ ʊɽʅɿʆʈɽɿʀʉʊʆʈʅʆɻʆ ɼɸʊʏʀʂɸ ʉʀʃʀ 

 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ʜʘʪʯʠʢʘ ʩʠʣʠ ʪʠʧʫ ʇɺʊɸ-0,2 ʚʠʨʦʙʥʠʮʪʚʘ ʛʨʫʧʠ ʢʦʤʧʘʥʽʡ 

"ɺʝʜʘ" (ʤ. ʂʠʾʚ) ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ ʪʘ ʩʠʣʠ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʌʇ) ʽ ʦʩʥʦʚʥʦʾ ʧʦʭʠʙʢʠ (ʆʇ) ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʪʠʧʫ 

ʇɺʊɸ-0,2, ʘ ʪʘʢʦʞ ʘʣʛʦʨʠʪʤʫ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʢʣʘʜʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ (ɯɺʇ) ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ ʪʘ ʩʠʣʠ.  

 

3.1 ʄʝʪʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

3.1.1 ɺʠʚʯʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ, ʧʨʠʥʮʠʧ ʜʽʾ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʪʠʧʫ ʇɺʊɸ-

0,2 ʪʘ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʡʦʛʦ ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʦʩʥʦʚʥʠʭ ʧʦʭʠʙʦʢ. 

3.1.2 ɺʠʚʯʠʪʠ ʤʝʪʦʜ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ 

ʩʪʝʥʜʽ ʰʣʷʭʦʤ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʪʘʣʦʥʥʠʤʠ ʚʘʥʪʘʞʘʤʠ. 

3.1.3 ʇʨʦʚʝʩʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʌʇ ʽ  ʤʦʜʝʣʽ ʆʇ ɼʉ 

ʰʣʷʭʦʤ ʡʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʟʘ ʚʢʘʟʘʥʠʤ ʤʝʪʦʜʦʤ. ʉʢʣʘʩʪʠ ʘʣʛʦʨʠʪʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʘʥʦʛʦ ɼʉ ʫ ʩʢʣʘʜʽ ɯɺʇ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ ʪʘ ʩʠʣʠ. 

 

3.2 ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

3.2.1 ɹʫʜʦʚʘ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ʜʘʪʯʠʢʘ ʩʠʣʠ 

ʊʝʥʟʦʨʝʟʠʩʪʦʨʥʠʡ ɼʉ, ʟʛʽʜʥʦ ʟ [1], ʻ ʩʢʘʣʷʨʥʠʤ ɺʇ, ʷʢʽʡ ʟʜʽʡʩʥʶʻ 

ʚʠʤʽʨʶʚʘʣʴʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ ʟʘ ʟʘʜʘʥʦʶ ʧʘʩʧʦʨʪʥʦʶ ʬʫʥʢʮʽʻʶ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʣʠ P  ʚ ʚʠʭʽʜʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ ( )PU P  ʫ ʚʠʛʣʷʜʽ ʥʘʧʨʫʛʠ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ.  
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ɼʘʪʯʠʢ ʩʠʣʠ ʪʠʧʫ ʇɺʊɸ-0,2, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʧʦʙʫʜʦʚʘʥʦ ʟʘ ʩʪʨʫʢʪʫʨʥʦʶ 

ʩʭʝʤʦʶ, ʷʢʘ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 3.1, ʜʝ ʧʦʟʥʘʯʝʥʦ: ʇʇ ï ʧʝʨʚʠʥʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ 

ɼʉ; ɺʇ ï ʚʪʦʨʠʥʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ɼʉ; ɺʃ ï ʚʠʤʽʨʶʚʘʣʴʥʘ ʣʘʥʢʘ ɼʉ; ʊɼ ï 

ʪʝʨʤʦʜʘʪʯʠʢ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʇʇ ɼʉ; ɼɾ ï ʟʦʚʥʽʰʥʻ ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 

ɼʉ. 

 

ʈʠʩʫʥʦʢ 3.1 - ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 

 

ɺ ʷʢʦʩʪʽ ʇʇ ʚ ɼʉ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʭʘʥʽʯʥʠʡ ʜʚʦʙʘʣʦʯʥʠʡ ʧʨʫʞʥʠʡ 

ʯʫʪʣʠʚʠʡ ʝʣʝʤʝʥʪ (ʏɽ), ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʭʽʜʥʦʾ ʚʠʤʽʨʶʚʘʥʦʾ ɼʉ 

ʚʝʣʠʯʠʥʠ P  ʚ ʜʝʬʦʨʤʘʮʽʾ ( )ʩʨiPe  ʯʦʪʠʨʴʦʭ (1, 4i = ) ʜʽʣʷʥʦʢ ʧʦʚʝʨʭʦʥʴ ʏɽ, ʥʘ 

ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʚʪʦʨʠʥʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ɼʉ ï ʯʦʪʠʨʠ ʪʝʥʟʦʨʝʟʠʩʪʦʨʘ iʊʈ .  

ʊʝʥʟʦʨʝʟʠʩʪʦʨʠ (ʊʈ) iʊʈ ( 1, 4i = ), ʷʢ ʚʪʦʨʠʥʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ, 

ʧʝʨʝʪʚʦʨʶʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʩʝʨʝʜʥʽ ʧʦ ʾʭ ʜʦʚʞʠʥʽ ʜʝʬʦʨʤʘʮʽʾ ( )ʩʨiPe  ʏɽ ʚ ʟʤʽʥʠ ʾʭ 

ʚʣʘʩʥʠʭ ʦʧʦʨʽʚ ( )i ʩʨiR e  ʟʘ ʟʘʢʦʥʦʤ ʪʝʥʟʦʨʝʟʠʩʪʠʚʥʦʛʦ ʝʬʝʢʪʫ  [1, 2]  

                                   0( ) (1 ( ))i ʩʨi ʩʨiR R k Pee e= +  ,                                      (3.1) 

ʜʝ 0R , [ʆʤ] ï ʧʦʯʘʪʢʦʚʘ ʚʝʣʠʯʠʥʘ ʦʧʦʨʫ ʊʈ ʧʨʠ 0ʩʨie =  ke , [1] -ʢʦʝʬʽʮʽʻʥʪ 

ʪʝʥʟʦʯʫʪʣʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʦ ʊʈ ï ʧʘʩʧʦʨʪʥʽ ʢʦʥʩʪʘʥʪʠ ʊʈ. 

ʌʽʟʠʯʥʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ ʪʝʥʟʦʨʝʟʠʩʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʨʝʪʝʣʴʥʦ ʚʠʢʣʘʜʝʥʦ ʚ [1, 2, 3]. 

 P ʇʇ (ʏɽ) 

kʇʇ 

 UP(P) ɺʇ (ʊʈ) 

kɺʇ 

ɺʃ 

kɺʃ 

ɼɾ ʊɼ 

kʊɼ 

 UT(T)  T 

 [H]   [ɺ]  

 [ɺ]   [ɺ]  

 [ʆʤ]  

 Ri(ὑi)  ὑi(P) 

 [
0
C] 

 Uʇ 

 i=1,.,4 
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 ʄʦʩʪʦʚʘ ʚʠʤʽʨʶʚʘʣʴʥʘ ʣʘʥʢʘ (ɺʃ) ɼʉ ʟʜʽʡʩʥʶʻ ʣʽʥʽʡʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʦʧʦʨʽʚ ( )i ʩʨiR e  ʯʦʪʠʨʴʦʭ ʊʈ iʊʈ ʚ ʧʝʨʰʠʡ ʚʠʭʽʜʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ ɼʉ - 

ʥʘʧʨʫʛʫ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ( )PU P  . 

 ʊʝʨʤʦʜʘʪʯʠʢ (ʊɼ), ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʏɽ, ʣʽʥʽʡʥʦ ʧʝʨʝʪʚʦʨʶʻ ʪʝʤʧʝʨʘʪʫʨʫ T  

ʏɽ ʚ ʜʨʫʛʠʡ ʚʠʭʽʜʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ ɼʉ - ʥʘʧʨʫʛʫ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

( )TU T  .    

ɿʦʚʥʽʰʥʻ (ʥʝ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ɼʉ) ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ (ɼɾ) 

ʟʜʽʡʩʥʶʻ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ɺɸ ʽ ʊɼ ʩʪʘʙʽʣʴʥʦʶ ʥʘʧʨʫʛʦʶ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

5ʇU ɺ=  .    

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 [4]: 

- ʜʽʘʧʘʟʦʥ (ʚʝʨʭʥʷ ʤʝʞʘ) ʚʠʤʽʨʶʚʘʥʴ  ɺʄP , ʢʅ                                        0,2; 

- ʢʣʘʩ ʪʦʯʥʦʩʪʽ (ʦʩʥʦʚʥʘ ʧʨʠʚʝʜʝʥʘ ʜʦ ɺʄP   ʧʦʭʠʙʢʘ) ʂʊ , %          Ñ0,15; 

-  ʜʦʧʫʩʪʠʤʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʧʦ ɺʄP  , %                                                   25; 

- ʥʦʤʽʥʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ kS (ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʢʦʨʠʩʥʦʛʦ ʧʨʠʨʦʩʪʫ 

ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ  ɺʃ ( )P ɺʄU P  ʧʨʠ ɺʄP P=  ʜʦ ʥʘʧʨʫʛʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ɺʃ 

SU  ), ʤɺ/ɺ                                                                                                      2,0; 

- ʜʽʘʧʘʟʦʥ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ, 
0
ʉ                                  ʚʽʜ ʤʽʥʫʩ 10 ʜʦ +50; 

- ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʤʦʩʪʦʚʦʾ  ɺʃ, 
0
ʉ: 

- ʚʭʽʜʥʠʡ                                                                                          380Ñ2; 

- ʚʠʭʽʜʥʠʡ                                                                                        400Ñ2; 

- ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʥʘʧʨʫʛʘ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ɺʃ ʇU  , ɺ            12; 

- ʤʘʩʘ, ʢʛ                                                                                                       0,21. 

ɹʫʜʦʚʘ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.2 [4]. 
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ʈʠʩʫʥʦʢ 3.2 -  ɹʫʜʦʚʘ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2: 1 ï ʜʚʦʙʘʣʦʯʥʠʡ ʧʨʫʞʥʠʡ ʏɽ; 2 ï 

ʪʝʨʤʦʜʘʪʯʠʢ; 3 ï ʝʣʝʢʪʨʠʯʥʠʡ ʟ'ʻʜʥʫʚʘʯ,4 ï ʧʽʜʚʽʩʥʘ ʩʠʩʪʝʤʘ; 5 ï ʢʚʘʨʮʦʚʘ 

ʪʝʧʣʦʽʟʦʣʶʶʯʘ ʦʩʥʦʚʘ; 6 ï ʪʝʥʟʦʨʝʟʠʩʪʦʨ ʊʈ1; 7 ï ʪʝʥʟʦʨʝʟʠʩʪʦʨ ʊʈ3; 8, 9 ï 

ʙʘʣʘʥʩʫʚʘʣʴʥʽ ʪʘ ʪʝʨʤʦʢʦʤʧʝʥʩʫʶʯʽ ʨʝʟʠʩʪʦʨʠ; 10 ï ʩʠʣʽʢʦʥʦʚʝ ʟʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ;  11 ï ʪʝʧʣʦʽʟʦʣʶʶʯʠʡ ʯʦʭʦʣ (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ); 12 ï ʦʩʥʦʚʘ, ʥʘ ʷʢʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ɼʉ ʫ ʩʢʣʘʜʽ ɯɺʇ 

 

 ʂʦʥʩʪʨʫʢʮʽʷ ʜʚʦʙʘʣʦʯʥʦʛʦ ʧʨʫʞʥʦʛʦ ʯʫʪʣʠʚʦʛʦ ʝʣʝʤʝʥʪʫ (ʏɽ) ɼʉ [4], ʪʘ 

ʩʭʝʤʘ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʩʠʣʦʶ P  ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.3, ʜʝ 

ʧʦʟʥʘʯʝʥʦ: 1 ï ʤʝʪʘʣʝʚʠʡ ʏɽ; 2 ï ʚʝʨʭʥʷ ʧʦʚʝʨʭʥʷ ʇ1 ʥʘ ʷʢʦʾ ʨʦʟʪʘʰʦʚʘʥʦ  

ʪʝʥʟʦʨʝʟʠʩʪʦʨʠ ʊʈ1 ʽ ʊʈ3 (ʨʠʩ. 3.2); 3 ï ʪʝʥʟʦʨʝʟʠʩʪʦʨ ʊʈ1; 4 ï ʦʪʚʦʨ ʫ ʏɽ ʜʣʷ 

ʡʦʛʦ ʢʨʝʧʣʝʥʥʷ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʨʧʫʩʫ ɼʉ 7; 5 - ʥʠʞʥʷ ʧʦʚʝʨʭʥʷ ʇ2 ʥʘ ʷʢʦʾ 

1 2 

8

, 

6 (ʊʈ1) 7 (ʊʈ3) 

8 

10 12 

1 2 
3 

4 

11 
5 
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ʨʦʟʪʘʰʦʚʘʥʦ  ʪʝʥʟʦʨʝʟʠʩʪʦʨʠ ʊʈ2 ʽ ʊʈ4 (ʨʠʩ. 3.2); 6 ï ʤʝʪʘʣʝʚʽ ʢʦʥʪʘʢʪʥʽ 

ʧʣʦʱʘʜʢʠ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ ʜʦ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʣʘʥʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʨʦʪʽʚ; 8 ï ʚʫʟʦʣ ʛʚʠʥʪʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʏɽ 1 ʟ ʟʦʚʥʽʰʥʽʤ ʢʦʨʧʫʩʦʤ 7 

ɼʉ; 9 ï ʚʫʟʦʣ ʛʚʠʥʪʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʏɽ 1 ʟ ʟʦʚʥʽʰʥʽʤ ʧʨʠʡʤʘʣʴʥʠʤ ʧʨʠʩʪʨʦʾʤ 10 

ʥʘ ʷʢʽʡ ʜʽʻ ʚʠʤʽʨʶʚʘʣʴʥʘ ʩʠʣʘ (ʚ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʽ ʫ ʷʢʦʩʪʽ ʮʴʦʛʦ ʚʫʟʣʘ 

ʟʘʩʪʦʩʦʚʘʥʘ ʧʽʜʚʽʩʥʘ ʩʠʩʪʝʤʘ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.2; P  - ʩʠʣʘ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ ɼʉ. 

 

 

ʈʠʩʫʥʦʢ 3.3 -  ʂʦʥʩʪʨʫʢʮʽʷ ʧʨʫʞʥʦʛʦ ʯʫʪʣʠʚʦʛʦ ʝʣʝʤʝʥʪʫ ɼʉ: 1- ʏɽ; 6 ï 

ʪʝʥʟʦʨʝʟʠʩʪʦʨ ʊʈ1; 10 ï ʩʠʣʽʢʦʥʦʚʝ ʟʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷ ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ 

 

ʏʫʪʣʠʚʠʡ ʝʣʝʤʝʥʪ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʚʠʛʦʪʦʚʣʝʥʦ ʟ ʘʣʶʤʽʥʽʻʚʦʛʦ ʩʧʣʘʚʫ 

ʪʠʧʫ ɸʄɻ-6 (ʤʦʜʫʣʴ ʖʥʛʘ ʤʘʪʝʨʽʘʣʫ 71E ɻʇʘ=  , ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʽʘʣʫ 

0,3m=  ; ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ 
6

0
124,7 10T
ʉ

a -= Ö  ; 

ʤʝʞʘ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ 0,2 160ʄʇʘs º ), ʚʽʥ ʤʘʻ ʥʘʩʪʫʧʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ 

(ʨʠʩ. 3): 22,6a ʤʤ= (ʪʦʚʱʠʥʘ ʏɽ); 25b ʤʤ= (ʰʠʨʠʥʘ ʏɽ); 1,55h ʤʤ=

(ʤʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʤ̔ ʞ ʚʥʫʪʨʽʰʥʽʤ ʦʪʚʦʨʦʤ 1, 8, 25r ʤʤ= ʚ ʏɽ ʽ ʧʦʚʝʨʭʥʷʤʠ ʇ1 
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ʽ ʇ2 ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʪʝʥʟʦʨʝʟʠʩʪʦʨʘʤʠ); 1 20,0l ʤʤ= (ʚʽʜʩʪʘʥʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ 

ʢʦʨʧʫʩʘ 7 ʜʦ ʮʝʥʪʨʫ  ʧʝʨʰʦʛʦ ʟʣʽʚʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʪʚʦʨʫ 1, 8, 25r ʤʤ= ʚ ʏɽ); 

2 40,0l ʤʤ= (ʚʽʜʩʪʘʥʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʨʧʫʩʘ 7 ʜʦ ʮʝʥʪʨʫ  ʜʨʫʛʦʛʦ ʟʣʽʚʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʪʚʦʨʫ ʚ ʏɽ); 80,0Pl ʤʤ= (ʚ̔ʜʩʪʘʥʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʨʧʫʩʘ 7 ʜʦ 

ʚʽʩʽ ʜʽʾ ʩʠʣʠ P, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ ɼʉ). 

ʅʘ ʚʝʨʭʥʽʡ ʇ1 ʽ ʥʠʞʥʽʡ ʇ2 ʧʦʚʝʨʭʥʷʭ ʜʚʦʙʘʣʦʯʥʦʛʦ ʏɽ ʥʘ ʯʦʪʠʨʴʦʭ 

ʜʽʣʷʥʢʘʭ, ʜʝ ʩʝʨʝʜʥʽ ʜʝʬʦʨʤʘʮʽʾ  ( )ʩʨiPe  ʚʽʜ ʚʠʤʽʨʶʚʘʥʦʾ ʩʠʣʠ P  ʤʘʢʩʠʤʘʣʴʥʽ ʟʘ 

ʚʝʣʠʯʠʥʦʶ,  ʨʦʟʪʘʰʦʚʘʥʽ ʯʦʪʠʨʠ ʪʝʥʟʦʨʝʟʠʩʪʦʨʘ iʊʈ ( 1, 4i = ) ʪʠʧʫ ʂʌ5ʇ1-5-400-

ɸ-23-ʉ1 ʚʠʨʦʙʥʠʮʪʚʘ ʛʨʫʧʠ ʢʦʤʧʘʥʽʡ "ɺʝʜʘ" (ʤ. ʂʠʾʚ), ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.3. ʅʘ 

ʨʠʩ. 3.4 ʥʘʜʘʥʘ ʩʠʩʪʝʤʘ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ ʚʩʽʭ ʪʠʧʽʚ ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ ʤʘʨʢʠ ʂʌ5 

[4]. 

 

ʈʠʩʫʥʦʢ 3.4 -  ʉʠʩʪʝʤʘ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ ʤʘʨʢʠ ʂʌ5 

ʚʠʨʦʙʥʠʮʪʚʘ ʛʨʫʧʠ ʢʦʤʧʘʥʽʡ "ɺʝʜʘ" (ʤ. ʂʠʾʚ)  

ɹʘʟʘ (ʜʦʚʞʠʥʘ) ʊʈ, ʤʤ 

 ʂʦʥʬʽʛʫʨʘʮʽʷ ʏɽ ʊʈ 

 ʊʠʧ ʧʽʜʣʦʞʢʠ 

 
ʊʠʧ ʊʈ 

 

ʅʦʤʽʥʘʣʴʥʠʡ ʦʧʽʨ ʊʈ, ʆʤ 

 
ʉʪʘʙʽʣʴʥʽʩʪʴ ʂʇ ʊʈ 

 ʂʦʝʬ. ʪʝʨʤʦʢʦʨʨʝʢʮʽʾ 

 ɺʠʢʦʥʘʥʥʷ 

 

ʌʦʣʴʛʦʚʠʡ ʊʈ ʟ 

ʢʦʥʩʪʘʥʪʘʥʦʚʦʾ 

ʬʦʣʴʛʠ 

 5- ʘʨʤʽʨʦʚʘʥʠʡ 

ʧʘʧʽʨ 

 

ɸ- ʚʠʩʦʚʦʩʪʘʙʽʣʴʥʽ (ʜʣʷ 

ʧʝʮʽʟʽʡʥʠʭ ʜʘʪʯʠʢʽʚ); 

ɹ- ʜʣʷ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʜʘʪʯʠʢʽʚ 

 

12- ʩʪʘʣʴ; 

23- ʘʣʶʤʽʥʽʡ; 

8- ʪʠʪʘʥ 

 
ʉ1- ʙʝʟ ʜʨʦʪʽʚ; 

ʉ2- ʟ ʥʝʩʪʘʥʜʘʨʪʥʠʤʠ 

ɺʠʚʦʜʘʤʠ; 

ʉ3- ʙʝʟ ʟʘʭʠʤʪʥʦʛʦ 

ʧʦʢʨʠʪʪʷ; 

ʉ4- ʙʝʟ ʜʨʦʪʽʚ ʽ 

ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ; 

ʉ5- ʙʝʟ ʜʨʦʪʽʚ ʟ 

ʣʫʜʽʥʥʷʤ ʧʣʦʱʘʜʦʢ; 

ʉ6- ʟ ʽʥʰʠʤ 

ʥʦʤʽʥʘʣʴʥʠʤ ʦʧʦʨʦʤ 

ʇ1, ʇ2 ï ʦʜʠʥʦʯʥʽ ʧʨʷʤʦʢʫʪʥʽ (ʚʠʤʽʨʶʚʘʥʥʷ 

ʦʜʥʦʚʽʩʝʚʠʭ ʜʝʬʦʨʤʘʮʽʡ ʟʛʠʥʫ, ʨʦʟʪʷʛʫ ʘʙʦ 

ʩʪʠʩʥʝʥʥʷ); 

ʈ1 ï ʨʦʟʝʪʢʘ (ʚʠʤʽʨʶʚʘʥʥʷ ʦʜʥʦʯʘʩʥʦ 

ʧʨʦʢʦʣʴʥʦʾ ʽ ʧʦʧʝʨʝʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ); 

ʎ1, ʎ2, ʎ3 ï ʣʘʥʮʶʞʦʢ (ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʣʷ 

ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʟʦʥʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʜʝʬʦʨʤʘʮʽʾ); 

ʄ1, ʄ2 ï ʤʝʤʙʨʘʥʘ (ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʜʘʪʯʠʢʘʭ 

ʪʠʩʢʫ) 

100; 120;  

200; 350; 

400 

 

0,5; 1; 3; 5; 

10; 15; 20 
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ɿʘʛʘʣʴʥʘ ʙʫʜʦʚʘ ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ ʤʘʨʢʠ ʂʌ5 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.5. 

ʊʝʥʟʦʨʝʟʠʩʪʦʨ ʂʌ5 ʷʚʣʷʻ ʩʦʙʦʶ ʪʦʥʢʫ ʧʽʜʣʦʞʢʫ 1 ʟ ʪʝʨʤʦʩʪʽʡʢʦʛʦ ʪʦʥʢʦʛʦ 

ʧʘʧʝʨʫ, ʧʨʦʩʦʯʝʥʫ ʬʝʥʦʣʴʥʠʤ ʢʣʝʻʤ ʋɺʉ-10ʊ, ʥʘ ʷʢʫ ʟʤʽʻʧʦʜʽʙʥʦ ʧʨʠʢʣʝʻʥʘ 

ʪʦʥʢʘ ʪʝʥʟʦʯʫʪʣʠʚʘ ʤʝʪʘʣʝʚʘ ʧʝʪʣʝʚʘ ʨʝʰʽʪʢʘ 2, ʷʢʘ ʧʦʧʝʨʝʜʥʴʦ ʚʠʛʦʪʦʚʣʝʥʘ 

ʬʦʪʦʭʽʤʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʟ ʪʦʥʢʦʾ ʤʝʪʘʣʝʚʦʾ ʬʦʣʴʛʠ ʟ ʪʝʥʟʦʯʫʪʣʠʚʦʛʦ ʩʧʣʘʚʫ 

ʢʦʥʩʪʘʥʪʘʥ (ʪʦʚʱʠʥʘ ʬʦʣʴʛʠ ʧʨʠʙʣʠʟʥʦ 15ʤʢʤ). ɿʚʝʨʭʫ ʤʝʪʘʣʝʚʘ ʧʝʪʣʝʚʘ ʨʝʰʽʪʢʘ 

2 ʟʘʭʠʱʝʥʘ ʪʦʥʢʠʤ ʰʘʨʦʤ 4 ʢʣʝʶ ʋɺʉ-10ʊ. ɼʦ ʦʩʥʦʚʠ 5, ʩʝʨʝʜʥʷ ʚʽʜʥʦʩʥʘ 

ʜʝʬʦʨʤʘʮʽʷ ʩʨe  ʷʢʦʾ ʚʟʜʦʚʞ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʙʘʟʠ 0L   ʊʈ ʧʽʜʣʷʛʘʻ ʚʠʤʽʨʫ, ʊʈ 

ʢʣʝʾʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʬʝʥʦʣʴʥʠʤ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʠʤ ʢʣʝʻʤ ʋɺʉ-10ʊʉ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʟ'ʻʜʥʘʥʥʷ ʽ ʥʘʡʤʝʥʰʫ ʧʦʚʟʫʯʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ 

ʦʙ'ʻʢʪ ʊʈ (ʧʽʜ ʧʦʚʟʫʯʽʩʪʶ ʨʦʟʫʤʽʶʪʴ ʚʽʜʥʦʩʥʫ ʟʤʽʥʫ ʦʧʦʨʫ ʊʈ, ʷʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʙʝʟ ʟʤʽʥʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʛʦ ʊʈ ʧʦʩʪʽʡʥʦʾ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ maxʩʨ conste =  ) ʚ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ ʊʈ ʚʽʜ ʤʽʥʫʩ 70 ʜʦ +200 
0
ʉ.  

ʊʝʥʟʦʨʝʟʠʩʪʦʨʠ ʟ'ʻʜʥʫʶʪʴʩʷ ʚ ɺʃ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʨʦʪʽʚ (ʨʠʩ. 1.2), ʷʢʽ ʧʨʠʧʘʷʥʽ ʜʦ 

ʢʦʥʪʘʢʪʥʠʭ ʧʣʦʱʘʜʦʢ 3. 

 

      

ʈʠʩʫʥʦʢ 3.5 -  ɿʘʛʘʣʴʥʘ ʙʫʜʦʚʘ ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ ʤʘʨʢʠ ʂʌ5: 1 ï ʧʽʜʣʦʞʢʘ; 2 ï 

ʪʝʥʟʦʯʫʪʣʠʚʘ ʤʝʪʘʣʝʚʘ ʧʝʪʣʝʚʘ ʨʝʰʽʪʢʘ; 3 ï ʢʦʥʪʘʢʪʥʽ ʧʣʦʱʘʜʢʠ; 4 ï ʟʘʭʠʩʥʠʡ 

ʢʣʝʡʦʚʠʡ ʰʘʨ 

 

ʐʠʨʠʥʘ 

ʧʽʜʣʦʞʢʠ 

 ʐʠʨʠʥʘ 

ʨʝʱʽʪʢʠ 

 

ɼʦʚʞʠʥʘ 

ʧʽʜʣʦʞʢʠ 

 

ɹʘʟʘ ʊʈ 
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ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ ʂʌ5ʇ1 [4]: 

- ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʤʽʨʶʚʘʣʴʥʘ ʜʝʬʦʨʤʘʮʽʷ  maxʩʨe , %                              0,3; 

- ʢʦʝʬʽʮʽʻʥʪ ʪʝʥʟʦʯʫʪʣʠʚʦʩʪʽ ke ,                                                ʦʪ 1,9 ʜʦ 2,3; 

- ʥʦʤʽʥʘʣʴʥʘ ʙʘʟʘ (ʜʦʚʞʠʥʘ ʊʈ) 0L  , ʤʤ                 0,5; 1; 3; 5; 10; 15; 20; 50;                                                   

- ʥʦʤʽʥʘʣʴʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ  ʦʧʽʨ 0R  , ʆʤ                 100, 120, 200, 350, 400; 

- ʛʨʘʥʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ  ʝʣʝʢʪʨʠʯʥʦʛʦ  ʦʧʦʨʫ 0R  ʚ ʛʨʫʧʽ (100 ʰʪ), %   Ñ0,2;  

- ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʤɸ                                 30; 

- ʢʣʘʩ ʪʦʯʥʦʩʪʽ -        ɸ (ʜʣʷ ʧʨʝʮʠʟʽʡʥʠʭ ʜʘʪʯʠʢʽʚ), ɹ (ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ); 

- ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʤʦʢʦʤʧʝʥʩʘʮʽʾ (ʊʂʃʈ ʜʦʚʞʠʥʠ 0L  ʊʈ)  - 12 (ʩʪʘʣʴ),           

16 (ʤʽʜʴ), 23 (ʘʣʶʤʽʥʽʡ), 8,3 (ʪʠʪʘʥ); 

- ʜʽʘʧʘʟʦʥ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ, 
0
ʉ                                ʚʽʜ ʤʽʥʫʩ 70 ʜʦ +200; 

- ʚʠʢʦʥʘʥʥʷ -            ʉ1 (ʙʝʟ ʜʨʦʪʽʚ), ʉ2 (ʟ ʥʝʩʪʘʥʜʘʨʪʥʠʤʠ ʜʨʦʪʘʤʠ), ʉ3 (ʙʝʟ 

ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ), ʉ4 (ʙʝʟ ʜʨʦʪʽʚ ʽ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ), ʉ5 (ʙʝʟ ʜʨʦʪʽʚ ʟ 

ʦʙʣʫʞʝʥʠʤʠ ʢʦʥʪʘʢʪʥʠʤʠ ʧʣʦʱʘʜʢʘʤʠ). 

ʌʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʞʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʚ ʪʝʥʟʦʜʘʪʯʠʢ ʊʈ iʊʈ ( 1, 4i =

) ʪʠʧʫ ʂʌ5ʇ1-5-400-ɸ-23-ʉ1 ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.1) [3], ʜʝ 0 400R ʆʤ= ; 

2,1keº ; ( )ʩʨiPe  - ʩʝʨʝʜʥʷ ʧʦ ʜʦʚʞʠʥʽ ʚʽʜʧʦʚʽʜʥʦʛʦ i ʛʦ-  ʊʈ ʜʝʬʦʨʤʘʮʽʷ ʜʽʣʷʥʢʠ 

ʏɽ, ʥʘ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚʽʜʧʦʚʽʜʥʠʡ i ʡ-  ʊʈ. 

 ʇʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʏɽ ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʩʠʣʦʶ P  , ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʠʩ. 3, ʥʘ 

ʧʣʝʯʽ Pl  ʚʠʥʠʢʘʻ ʤʝʭʘʥʽʯʥʠʡ ʤʦʤʝʥʪ PM l P= ³, ʧʽʜ ʜʽʻʶ ʷʢʦʛʦ ʜʚʦʙʘʣʢʦʚʘ 

ʧʨʫʞʥʘ ʩʠʩʪʝʤʘ ʏɽ ʟʛʠʥʘʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʜʽʾ ʮʴʦʛʦ ʤʦʤʝʥʪʫ. ʇʨʠ ʮʴʦʤʫ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʠ ʊʈ1 ʽ ʊʈ3, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʚʝʨʭʥʽʡ ʧʦʚʝʨʭʥʽ ʇ1 ʏɽ, ʚʽʜʯʫʚʘʶʪʴ 

ʜʦʜʘʪʥʫ ʧʨʫʞʥʫ ʜʝʬʦʨʤʘʮʽʶ ʨʦʟʪʷʞʽʥʥʷ 1,3( ) ( ) 0ʇ ʇP Pe e= >, ʘ ʪʝʥʟʦʨʝʟʠʩʪʦʨʠ 

ʊʈ2 ʽ ʊʈ4, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʥʠʞʥʽʡ ʧʦʚʝʨʭʥʽ ʇ2 ʏɽ, ʚʽʜʯʫʚʘʶʪʴ ʪʘʢʫ ʩʘʤʫ ʟʘ 

ʚʝʣʠʯʠʥʦʶ ʚʽʜ'ʻʤʥʫ ʧʨʫʞʥʫ ʜʝʬʦʨʤʘʮʽʶ ʩʪʠʩʥʝʥʥʷ 

2,4 1,3( ) ( ) ( )ʇ ʇ ʇP P Pe e eº- º-  [3, 5]. 
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ʇʨʠ ʜʽʾ ʥʘ ʏɽ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 0
0 ,ʧʦʪT T T ʉD = -  ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0
0 ,T ʉ ʧʨʠ ʷʢʽʡ ʚʠʢʦʥʘʥʘ ʢʘʣʽʙʨʦʚʢʘ ɼʉ ʽ 

ʧʘʩʧʦʨʪʠʟʦʚʘʥʘ ʡʦʛʦ ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ), ʷʢ ʦʩʥʦʚʥʦʾ ʚʧʣʠʚʘʶʯʦʾ ʚʝʣʠʯʠʥʠ, 

ʚʩʽ ʯʦʪʠʨʠ ʪʝʥʟʦʨʝʟʠʩʪʦʨʠ ʚʽʜʯʫʚʘʶʪʴ ʦʜʥʘʢʦʚʫ ʟʘ ʚʝʣʠʯʠʥʦʶ ʽ ʟʥʘʢʦʤ 

ʪʝʤʧʝʨʘʪʫʨʥʫ ʜʝʬʦʨʤʘʮʽʶ ( )ʊ Te D  .  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ, ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʜʽʾ ʥʘ ʏɽ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʣʠ P  ʽ ʚʧʣʠʚʘʶʯʦʾ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ TD  , 

ʩʝʨʝʜʥʽ ʧʦ ʾʭ ʜʦʚʞʠʥʽ ʜʝʬʦʨʤʘʮʽʾ ʊʈ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʨʘʟʘʤʠ [3, 4] 

                          1,3( , ) ( ) ( )ʇ ʊP T P Te e eD º + D ,                                    (3.2) 

                          2,4( , ) ( ) ( )ʇ ʊP T P Te e eD º- + D ,                                  (3.3) 

ʘ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (1), ʾʭ ʦʧʦʨʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ 

    1,3 0 0( , ) ( ) ( ) (1 ( ) ( ))ʇ ʊR P T R R P R T R k P k Te ee eD = +D +D D º + + D  ,          (3.4)  

   2,4 0 0( , ) ( ) ( ) (1 ( ) ( ))ʇ ʊR P T R R P R T R k P k Te ee eD = -D +D D º - + D .         (3.5) 

ʅʘ ʨʠʩ. 3.6 ʧʦʢʘʟʘʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ɼʉ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʷʢʦʾ ʪʝʥʟʦʨʝʟʠʩʪʦʨʠ iʊʈ ( 1, 4i = ) ʚʢʣʶʯʝʥʦ ʚ ʤʦʩʪʦʚʫ ʚʠʤʽʨʶʚʘʣʴʥʫ ʣʘʥʢʫ [3, 5]. 

ʇʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ɼʉ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʟ ʥʘʧʨʫʛʦʶ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ sU const=   ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ɺʃ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ 

ɼʉ PU  , ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʨʘʟʽʚ (1.1), (1.4) ʽ (1.5) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [4]   

                           
0

( )
( ) ( )P cd s s ʇ

R P
U P U U U k P

R
ee

D
= = º  ,                             (3.6) 

ʜʝ ,sU B - ʥʘʧʨʫʛʘ ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, ʜʣʷ ɼʉ ʪʠʧʫ ʇɺʊɸ-02, 

ʱʦ  ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ 5sU B= ; 2,1keº  - ʢʦʝʬʽʮʽʻʥʪ 

ʪʝʥʟʦʯʫʪʣʠʚʦʩʪʽ ʊʈ ʪʠʧʫ ʂʌ5ʇ1-5-400-ɸ-23-ʉ1; ( ) ( )ʇ ʩʨiP Pe e=  - ʩʝʨʝʜʥʷ ʧʦ 

ʜʦʚʞʠʥʽ ʊʈ ʧʨʫʞʥʘ ʜʝʬʦʨʤʘʮʽʷ ʜʽʣʷʥʢʠ ʏɽ ʥʘ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʊʈ ʚʽʜ ʜʽʾ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʣʠ P  .  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ɼʉ (ʨʠʩ. 1) ʪʝʨʤʦʜʘʪʯʠʢ TMP-36 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʾ Analog Devises (ʉʐɸ), ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʏɽ, ʣʽʥʽʡʥʦ 
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ʧʝʨʝʪʚʦʨʶʻ ʪʝʤʧʝʨʘʪʫʨʫ T  ʏɽ ʚ ʥʘʧʨʫʛʫ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ( )TU T  [5]. 

ʊʝʨʤʦʜʘʪʯʠʢ TMP-36 ʻ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʤ ʊɼ, ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 3.7.ʘ, ʘ ʩʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ï ʥʘ ʨʠʩ. 3.7.ʙ. 

ʅʘ ʨʠʩ. 3.8.ʘ ʧʦʢʘʟʘʥʦ ʤʘʨʢʫʚʘʥʥʷ ʜʨʦʪʽʚ ʪʝʨʤʦʜʘʪʯʠʢʘ TMP-36 (ʢʦʨʧʫʩ ʊɼ 

ʪʠʧʫ ʊʆ-92), ʘ ʥʘ ʨʠʩ. 3.8.ʙ ï ʊɼ ʟ ʡʦʛʦ ʧʣʘʪʦʶ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʏɽ ɼʉ [5]. 

  

 

ʈʠʩʫʥʦʢ 3.6 -  ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ɼʉ:  sU  - ʥʘʧʨʫʛʘ ʟʦʚʥʽʰʥʴʦʛʦ 

ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ; iR  - ʚʣʘʩʥʽ ʦʧʦʨʠ ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ  iʊʈ ( 1, 4i = );  

PU  - ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ɼʉ  

 

ʊʝʨʤʦʜʘʪʯʠʢ TMP-36 ʟʘʙʝʟʧʝʯʫʻ ʥʦʤʽʥʘʣʴʥʫ (ʦʜʥʘʢʦʚʫ ʜʣʷ ʚʩʽʭ ʊɼ ʜʘʥʦʛʦ 

ʪʠʧʫ) ʫʥʽʬʽʢʦʚʘʥʫ ʬʫʥʢʮʽʶ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʌʇ) ʚʠʜʫ [5]  

                                         0( )T T TU T U k T= +  ,  ʤɺ                                             (3.7) 

ʜʝ 0
0 ( 0 ) 500T TU U T C ʤB= = =  - ʟʤʽʱʝʥʥʷ ʥʫʣʷ (ɿʅ) ʌʇ, ʪʦʙʪʦ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ 

ʊɼ ʧʨʠ ʚʠʤʽʨʶʚʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 
00T C=  ; 0

10T
ʤɺk
ʉ

=  - ʢʦʝʬʽʮʽʻʥʪ 

ʧʝʨʝʪʚʦʨʝʥʥʷ (ʂʇ) ʌʇ; 0,T C  - ʪʝʤʧʝʨʘʪʫʨʘ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ ʊɼ  ʫ ʩʢʣʘʜʽ ɼʉ (ʮʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʡʦʛʦ ʏɽ, ʥʘ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ ʊɼ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.2 ʽ ʨʠʩ. 

3.8.ʙ).  

 ɻʨʘʬʽʢ ʌʇ (3.7) ʊɼ TMP-36 ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.8.ʚ (ʧʨʷʤʘ "b"). 

VS 

a˒ 

 

b˒ 

UP d 
c 

i2 i1 

RT3 

RT1 RT4 

RT2 

a 

b 
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          ʘ)                                                   ʙ) 

ʈʠʩʫʥʦʢ 3.7 -  ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ (ʘ) ʪʘ ʩʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ (ʙ) 

ʪʝʨʤʦʜʘʪʯʠʢʘ TMP-36:  sU  - ʥʘʧʨʫʛʘ ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ; 

out TU U=  - ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʊɼ  

 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʤʦʜʘʪʯʠʢʘ TMP-36 [5]: 

- ʜʽʘʧʘʟʦʥ  ʚʠʤʽʨʶʚʘʥʴ  , 
0
ʉ                                          ʚʽʜ ʤʽʥʫʩ 40 ʜʦ +125; 

- ʢʣʘʩ ʪʦʯʥʦʩʪʽ (ʦʩʥʦʚʥʘ ʘʙʩʦʣʶʪʥʘ  ʧʦʭʠʙʢʘ), 
0
ʉ                                    Ñ1; 

- ʧʘʨʘʤʝʪʨʠ ʥʦʤʽʥʘʣʴʥʦʾ ʌʇ ʚʠʜʫ (7): 

 - ʟʤʽʱʝʥʥʷ ʥʫʣʷ 0TU  (ʧʨʠ 
00T C=  ), ʤɺ                                       500; 

 - ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ Tk  , ʤɺ/
0
ʉ                                               10; 

 - ʥʝʣʽʥʽʡʥʽʩʪʴ, 
0
ʉ                                                                               Ñ0,5; 

 - ʜʦʚʛʦʪʨʠʚʘʣʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, 
0
ʉ                                                    Ñ0,4; 

- ʢʦʥʪʨʦʣʴʥʘ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʊɼ ʧʨʠ ʟʘʜʘʥʽʡ ʚʠʤʽʨʶʚʘʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 25
0
ʉ  

0( 25 )TU T C=  (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ ʊɼ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ), ʤɺ                                                                                          750;    

- ʥʘʧʨʫʛʘ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, ɺ                                                ʦʪ +2,7 ʜʦ +5,5; 

- ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʩʧʦʞʠʚʘʥʥʷ, ʤɸ                                                         25. 
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                             ʘ)                                                          ʙ) 

 

ʚ) 

ʈʠʩʫʥʦʢ 3.8 -  ʇʦʟʥʘʯʝʥʥʷ ʜʨʦʪʽʚ (ʘ), ʤʽʩʮʝ ʚʩʪʘʥʦʚʣʝʥʥʷ (ʙ) ʽ ʬʫʥʢʮʽʷ 

ʧʝʨʝʪʚʦʨʝʥʥʷ  (ʧʨʷʤʘ "b") (ʚ) ʪʝʨʤʦʜʘʪʯʠʢʘ TMP-36, ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ  ɼʉ 

ʪʠʧʫ ʇɺʊɸ-0,2  

 

3.2.2 ʌʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʤʦʜʝʣʽ ʦʩʥʦʚʥʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ʜʘʪʯʠʢʘ ʩʠʣʠ 

 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʦʙʨʘʞʝʥʦʾ ʥʘ ʨʠʩ. 3.1 ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ 

ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2, ʚʽʥ ʚʠʜʘʻ ʩʧʦʞʠʚʘʯʫ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʚʘ ʚʠʭʽʜʥʠʭ 

ʥʦʨʤʦʚʘʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʠ:   

 - ʧʝʨʰʠʡ ʧʦ ʢʘʥʘʣʫ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ - ʥʘʧʨʫʛʫ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ( )PU P , 

ʷʢʘ ʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʣʠ P  ; 
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 - ʜʨʫʛʠʡ ʧʦ ʢʘʥʘʣʫ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʫʞʥʦʛʦ ʯʫʪʣʠʚʦʛʦ ʝʣʝʤʝʥʪʫ 

ɼʉ - ʥʘʧʨʫʛʫ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ( )TU T , ʷʢʘ ʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʡʦʛʦ ʏɽ T  . 

 ʌʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʧʦ ʢʘʥʘʣʫ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʡʦʛʦ ʏɽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ (3.7). 

ʌʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʧʦ ʢʘʥʘʣʫ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʢʣʘʜʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʜʝ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʠʡ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʜʚʦʭ ʨʝʞʠʤʘʭ - ʚ 

ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ P  (ɺʉ) ʘʙʦ ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ m (ɺʄ). 

ɺ ʨʝʞʠʤʽ ɺʉ ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʜʘʪʯʠʢʦʤ ʩʠʣʠ ʚʝʣʠʯʠʥʦʶ ʻ ʧʨʦʝʢʮʽʷ P  

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʣʠ P  ʥʘ ʚʠʤʽʨʶʚʘʣʴʥʫ ʚʽʩʴ ɼʉ (ʨʠʩ. 3.3), ʘ ʡʦʛʦ ʧʘʩʧʦʨʪʥʘ ʌʇ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ [3]  

                                      0( )P P PU P U k P= +  ,  ʤɺ                                    (3.8) 

ʜʝ 0 ,PU ʤɺ - ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʌʇ, ʪʦʙʪʦ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ɼʉ ʧʨʠ ʚʠʤʽʨʶʚʘʣʴʥʽʡ 

ʩʠʣʽ 0P ʅ=  ; ,P
ʤɺk
ʅ

 - ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʇ; ,P ʅ - ʩʠʣʘ, ʱʦ 

ʚʠʤʽʨʶʻʪʴʩʷ ɼʉ. 

ɺ ʨʝʞʠʤʽ ɺʄ ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʜʘʪʯʠʢʦʤ ʩʠʣʠ ʚʝʣʠʯʠʥʦʶ ʻ ʤʘʩʘ m 

ʟʦʚʥʽʰʥʴʦʛʦ ʪʽʣʘ, ʷʢʝ ʫ ʨʘʟʽ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ɼʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʚʽʩʥʦʾ ʩʠʩʪʝʤʠ 

(ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.2), ʟʜʽʡʩʥʶʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ɼʉ ʧʨʦʝʢʮʽʻʶ ʥʘ ʡʦʛʦ ɺɺ ʩʠʣʠ 

ʚʘʛʠ  

                                                ɺ
P mg=  , ʅ ,                                               (3.9) 

ʜʝ 2,g ʤ ʩ-Ö  - ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʪʷʞʽʥʥʷ ʚ ʤʽʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ (ʫ ʤ. ʂʠʻʚʽ 

29,8106g ʤ ʩ-º Ö  ). 

ʇʘʩʧʦʨʪʥʘ ʌʇ ɼʉ ʚ ʨʝʞʠʤʽ ɺʄ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ [3]  

                                    0( )P P MU m U k m= +  ,  ʤɺ                                    (3.10) 



20 

 

ʜʝ 0 ,PU ʤɺ - ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʌʇ, ʪʦʙʪʦ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ɼʉ ʧʨʠ ʚʠʤʽʨʶʚʘʣʴʥʽʡ 

ʤʘʩʽ 0m ʢʛ=  ; ,M
ʤɺk
ʢʛ

 - ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʇ; ,m ʢʛ - ʤʘʩʘ, ʱʦ 

ʚʠʤʽʨʶʻʪʴʩʷ ɼʉ.  

 ɺʽʜʧʦʚʽʜʥʦ ʜʦ (1.8) ʽ (1.10) ʟʚ'ʷʟʦʢ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ 

                                                   M Pk gk=  .                                                     (3.11)  

 ʋ ʩʢʣʘʜʽ ɯɺʇ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʠʡ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ 

ʟʘ ʩʭʝʤʦʶ, ʷʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.9. 

  

 

ʈʠʩʫʥʦʢ 3.9 -  ʉʭʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ  ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʚ ɯɺʇ: ɺ ï ʚʦʣʴʪʤʝʪʨ; ʈɺ ï 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ  

 

 ʉʧʦʯʘʪʢʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʠʩ. 3.9, ʫ ʩʢʣʘʜʽ ɯɺʇ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʦʣʴʪʤʝʪʨʫ ɺ 

ʚʠʤʽʨʶʶʪʴʩʷ ʚʠʭʽʜʥʽ ʥʘʧʨʫʛʠ ɼʉ ( )PU P  ʽ ( )TU T  , ʧʦʪʽʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ (0PU  , Pk  , Mk ) ʽ ʥʦʤʽʥʘʣʴʥʽ (0TU  , Tk ) ʧʘʩʧʦʨʪʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʌʇ 

ɼʉ, ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ (ʈɺ) ɼʉ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

 - ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ [3] 

                             
0

0

Ĕ Ĕ( ) ( )
Ĕ p P p

P P

U P U U P
P P

k k

-
= = - , ʅ ;                               (3.12)  

- ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ [3] 

VP P 

T VT 

VP 

VT 

P 

m 

T 

ɼʉ ɺ   ʈʦʟʨʘʭʫʥʦʢ: 

- P, [ʅ]; 

- m, [ʢʛ]; 

- T, [
0
C] 

 

ʇʘʩʧʦʨʪ ɼʉ 
(ʢʦʝʬʽʮʽʻʥʪʠ ʌʇ ɼʉ) 

 

ʈɺ 

ʂʦʤʧʣʝʢʪ ɼʉ 
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                             0
0

Ĕ Ĕ( ) ( )
Ĕ P P ʄ

M M

U m U U m
m m

k k

-
= = -  , ʢʛ ;                            (3.13) 

 - ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʏɽ  

                                        0
Ĕ( )Ĕ T T

T

U T U
T

k

-
=  , 

0
ʉ ,                                          (3.14) 

ʜʝ 1
0 0 ,P PP U k ʅ-=  , 1

0 0 ,P Mm U k ʢʛ-=   , 0
0 ( 0 ) 500T TU U T C ʤB= = =   - 

ʟʤʽʱʝʥʥʷ ʥʫʣʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʌʇ (3.8), (3.9), (3.7) ɼʉ.   

  ɿʘ ʫʤʦʚʠ, ʱʦ ʚʦʣʴʪʤʝʪʨ ɺ (ʨʠʩ. 3.9) ʚ ʩʢʣʘʜʽ ɯɺʇ ʻ ʝʪʘʣʦʥʥʠʤ ʟʘʩʦʙʦʤ 

ʚʠʤʽʨʶʚʘʥʴ ʚʽʜʥʦʩʥʦ ɼʉ (ʡʦʛʦ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ (ʇɺ) ʩʢʣʘʜʘʻ ʥʝ ʙʽʣʴʰʝ 30% 

ʚʽʜ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ), ʘʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʠʨʘʟʘʤʠ [3]: 

 - ʚ ʦʜʠʥʠʮʷʭ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ 

                                   0PU P PU k PD =D +D , ʤɺ ,                                        (3.15)  

                                   0MU P MU k mD =D +D  , ʤɺ ;                                       (3.16)  

 - ʚ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʝʣʠʯʠʥ 

                                        0P P PdD =D + , ʅ ,                                                  (3.17)  

                                        0M M mdD =D + , ʢʛ ,                                                 (3.18) 

ʜʝ 0PUD  , 0
0

P
P

P

U

k

D
D =  , 0

0
P

M
M

U

k

D
D =  - ʚʽʜʧʦʚʽʜʥʽ ʘʜʠʪʠʚʥʽ ʩʢʣʘʜʦʚʽ ʇɺ; Pk PD  

, Mk mD  , PPd  , M md   - ʚʽʜʧʦʚʽʜʥʽ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽ ʩʢʣʘʜʦʚʽ ʇɺ; 

P M

P M

k k

k k
d
D D
= =  - ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʂʇ ʜʘʪʯʠʢʘ ʩʠʣʠ.   

 ɼʞʝʨʝʣʘʤʠ ʮʠʭ ʩʢʣʘʜʦʚʠʭ ʇɺ ʻ ʟʤʽʥʠ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

0PUD  , PkD  , MkD  - ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ (3.8) ʽ (3.10).  

 ʌʦʨʤʫʣʠ (3.17) ʽ (3.18) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ 

ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ, ʷʢʱʦ ʾʭ ʘʜʠʪʠʚʥʽ ʽ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽ ʩʢʣʘʜʦʚʽ ʻ 

ʩʠʩʪʝʤʘʪʠʯʥʠʤʠ. ʗʢʱʦ ʮʽ ʩʢʣʘʜʦʚʽ ʻ ʚʠʧʘʜʢʦʚʠʤʠ, ʪʦ ʚʽʜʧʦʚʽʜʥʽ ʚʠʧʘʜʢʦʚʽ ʇɺ ɼʉ 

ʟ ʜʦʚʽʨʯʦʶ ʡʤʦʚʽʨʥʽʩʪʶ p   ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ [3] 
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                                 2 2
0( ) ( )P p Pt PdD =° D +  , ʅ ,                                   (3.19)  

                                2 2
0( ) ( )M p Mt mdD =° D +  , ʢʛ ,                                  (3.20) 

ʜʝ 0PD  , 0MD  , Pd  , md  - ʩʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʽ ʟʥʘʯʝʥʥʷ (ʉʂɿ) ʚʽʜʧʦʚʽʜʥʠʭ 

ʚʠʧʘʜʢʦʚʠʭ ʘʜʠʪʠʚʥʦʾ ʽ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʾ ʩʢʣʘʜʦʚʠʭ ʇɺ; pt  - ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʙʨʘʥʦʾ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ p  ʨʦʟʨʘʭʫʥʢʫ ʇɺ (1pt =  ʜʣʷ 0,68p=  , 2pt =  ʜʣʷ 

0,95p=  , 3pt =  ʜʣʷ 0,997p=  ). 

 ʗʢʱʦ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʇɺ ɼʉ PD  ʽ MD   ʻ ʚʽʜʦʤʠʤʠ, ʪʦ 

ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ ʽʟ ʟʘʜʘʥʦʶ ʜʦʚʽʨʯʦʶ ʡʤʦʚʽʨʥʽʩʪʶ p   ʟʘʧʠʩʫʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ [3] 

                                              PP P= °D , ʅ ,                                                   (3.21)  

                                             Mm m= °D , ʢʛ ,                                                  (3.22) 

ʜʝ P  ʽ m - ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʈɺ, ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʬʦʨʤʫʣʘʤʠ (12) ʽ (13) ʚʽʜʧʦʚʽʜʥʦ. 

 ɺʠʧʘʜʢʦʚʽ ʇɺ ɼʉ (3.19) ʽ (3.20) ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʧʠʩʘʥʽ ʫ ʧʨʠʚʝʜʝʥʦʤʫ ʜʦ 

ʚʝʨʭʥʴʦʾ ʤʝʞʽ (ɺʄ) ʚʠʤʽʨʶʚʘʥʴ ɺʄP  , ʘʙʦ ɺʄm  ɼʉ ʚʠʛʣʷʜʽ [3]  

                              2 2 2
0( ) ( ) 10P p

ɺʄ

P
t

P
g g d=° + Ö , % ,                             (3.23)  

                              2 2 2
0( ) ( ) 10ʄ p

ɺʄ

m
t

m
g g d=° + Ö , % ,                            (3.24) 

                                                       P mg g=  ,                                                       (3.25)                   

ʜʝ 
0 0

0
P M

ɺʄ ɺʄP m
g

D D
= =  - ʩʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠʚʝʜʝʥʦʾ ʜʦ ɺʄ ʘʜʠʪʠʚʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʚʠʧʘʜʢʦʚʦʾ ʇɺ; 
ɺʄ ɺʄ

P m

P m
d d=   - ʩʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʧʨʠʚʝʜʝʥʦʾ ʜʦ ɺʄ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʠʧʘʜʢʦʚʦʾ ʇɺ. 

 ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠʚʝʜʝʥʠʭ ʚʠʧʘʜʢʦʚʠʭ ʦʩʥʦʚʥʠʭ ʧʦʭʠʙʦʢ (3.23) ʽ 

(3.25) (ʧʨʠ ɺʄP P=  ʽ ɺʄm m=  ), ʷʢʝ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [3] 
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                  2 2 2
max max max 0( ) ( ) 10P ʄ ptg g g g d= = =° + Ö , % ,                (3.26) 

ʚʠʟʥʘʯʘʻ ʢʣʘʩ ʪʦʯʥʦʩʪʽ (ʂʊ) ʜʘʪʯʠʢʘ ʩʠʣʠ [4] 

                                               maxʂʊ g=  , % ,                                                  (3.27)  

 ʗʢʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɼʉ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ 

[7], ʪʦ ʡʦʛʦ ʇɺ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ (3.19), (3.20), ʘʙʦ (3.23), (3.24) 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʩʥʦʚʥʠʭ ʇɺ. ɼʣʷ ɼʉ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ, 

ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʦʶ 0T
 
ʧʨʠ ʷʢʽʡ ʚʠʢʦʥʘʥʦ ʡʦʛʦ 

ʢʘʣʽʙʨʫʚʘʥʥʷ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʦʛʦ ʨʦʟʨʘʭʦʚʘʥʽ ʽ ʧʘʩʧʦʨʪʠʟʦʚʘʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʢʦʝʬʽʮʽʻʥʪʽ 0PU  , Pk  , Mk  ʡʦʛʦ ʌʇ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʚʠʨʘʟʘʭ (3.12) ʽ 

(3.13) ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ. 

 ɺ ʜʘʥʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ 0T   

ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʣʘʙʦʨʘʪʦʨʽʾ, ʧʨʠ ʷʢʽʡ ʚʠʢʦʥʫʻʪʴʩʷ ʣʘʙʦʨʘʪʦʨʥʘ 

ʨʦʙʦʪʘ.  

      

3.3 ʆʧʠʩ ʩʧʦʩʦʙʫ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʪʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʩʪʝʥʜʫ ʜʣʷ ʡʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʴ  

3.3.1 ʉʧʦʩʽʙ ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʘʪʯʠʢʘ ʩʠʣʠ 

 ʇʽʜ ʢʘʣʽʙʨʫʚʘʥʥʷʤ ɼʉ ʨʦʟʫʤʽʪʠʤʝʤʦ ʧʨʦʮʝʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʧʘʩʧʦʨʪʠʟʘʮʽʾ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʰʫʢʘʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ 0PU  , Pk  , Mk  ʡʦʛʦ ʌʇ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʚʠʨʘʟʘʭ (3.12) ʽ 

(3.13) ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ, ʘ ʪʘʢʦʞ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ 

ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ PD  ʽ  MD  ( ʘʙʦ Pg  ʽ  ʄg  ), ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʪʦʯʥʦʩʪʽ ɼʉ. 

 ʂʘʣʽʙʨʫʚʘʥʥʷ ɼʉ ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʡʦʛʦ ʪʝʩʪʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜʦʤʦʶ 

ʩʠʣʦʶ ʪʷʞʽʥʥʷ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ ʚʽʜʦʤʦʾ ʤʘʩʠ [1] ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʩʪʝʥʜʽ ʚ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ. ɺ ʷʢʦʩʪʽ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧ'ʷʪʴ ʚʘʥʪʘʞʽʚ ʤʘʩʦʶ  4
1 (2,5 5 10 )ɺm ʢʛ-= ° Ö . 
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ɿʛʽʜʥʦ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʚʘʥʪʘʞʽʚ 1ɺm  ʧʦʩʣʽʜʦʚʥʦ, ʰʣʷʭʦʤ 

ʾʭ ʚʠʚʽʰʫʚʘʥʥʷ ʥʘ ʧʽʜʚʽʩʥʽʡ ʩʠʩʪʝʤʽ ɼʉ (ʨʠʩ. 3.2), ʜʠʩʢʨʝʪʥʦ ʥʘʚʘʥʪʘʞʫʶʪʴ ʏɽ 

ɼʉ ʧôʷʪʴʤʘ ʚʽʜʦʤʠʤʠ ʝʪʘʣʦʥʥʠʤʠ ʩʠʣʘʤʠ ʪʷʞʽʥʥʷ ʮʠʭ ʚʘʥʪʘʞʽʚ, ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ 

ʷʢʠʭ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

                                   1ɽj ɺ ɽP j m g j P= Ö = ÖD  , ʅ ,                                  (3.28) 

ʜʝ 1,5j =  - ʢʽʣʴʢʽʩʪʴ ʚʘʥʪʘʞʽʚ 1ɺm  ʚʠʚʽʰʝʥʠʭ ʥʘ ʧʽʜʚʽʩʥʽʡ ʩʠʩʪʝʤʽ ɼʉ; 

1 24,5265ɽ ɺP m g ʅD = =  - ʢʨʦʢ ʟʤʽʥʠ ʝʪʘʣʦʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

 ʇʨʠ ʢʦʞʥʦʤʫ ʪʘʢʦʤʫ  ʥʘʚʘʥʪʘʞʝʥʥʽ ɼʉ ʝʪʘʣʦʥʥʠʤʠ ʩʠʣʘʤʠ ʪʷʞʽʥʥʷ ɽjP , 

ʚʠʤʽʨʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʪʘʣʦʥʥʦʛʦ ʚʦʣʴʪʤʝʪʨʫ ʥʘʩʪʫʧʥʽ ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ɼʉ: 

 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ 0 0PU  ( 0j = ) ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ ʜʦ ʧʦʯʘʪʢʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʣʦʶ ɽjP  ; 

- ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ ( )Pj ɽjU P  , ( 1,5j = ) ɼʉ ʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ ʩʠʣʦʶ ɽjP ; 

- ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ 0PjU  , ( 1,5j = )  ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ ʧʽʩʣʷ ʡʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʣʦʶ ɽjP  (ʧʽʩʣʷ ʪʦʛʦ, ʷʢ  ʚʘʥʪʘʞ  ɽjP  ʟʥʷʪʠʡ ʟ ʧʽʜʚʽʩʥʦʾ ʩʠʩʪʝʤʠ). 

ʐʫʢʘʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 0PU  , Pk  , Mk  ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʱʝʚʢʘʟʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʡʦʛʦ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ 

ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

- ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʌʇ 

                                      

5

0 0
0

1

6
P Pj

j

U U
=

= ä  , ʤɺ ;                                      (3.29) 

- ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʇ  

                              
5

1

1

5
P Pj

j

k k
=

= ä  , ʤɺ/ʅ ,                                       (3.30) 

ʜʝ                                     
0( )Pj ɽj P

Pj
ɽj

U P U
k

P

-
=   , ʤɺ/ʅ ,                               (3.31)  
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                                M Pk gk=  , ʤɺ/ʢʛ ,                                           (3.32) 

ʜʝ 29,8106g ʤ ʩ-º Ö   - ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʪʷʞʽʥʥʷ ʚ ʤʽʩʪʽ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ. 

 ʉʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʘʙʩʦʣʶʪʥʠʭ ʧʦʭʠʙʦʢ ɿʅ  0PD  , 

0MD  (ʚ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʝʣʠʯʠʥ), ʧʨʠʚʝʜʝʥʦʾ ʜʦ ɺʄ ʘʜʠʪʠʚʥʦʾ ʧʦʭʠʙʢʠ 

ɿʅ 0g  ʽ ʚʽʜʥʦʩʥʦʾ ʧʦʭʠʙʢʠ ʂʇ d ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʩʧʨʦʱʝʥʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

 - ʉʂɿ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ ɿʅ ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ 

                        
5

0
0 0 0

0

1 1
( )
6

P
P Pj P

P P j

U
U U

k k =

D
D = =° -ä   , ʅ ;                   (3.33) 

- ʉʂɿ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ ɿʅ ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ 

                                             
0

0
P

M
g

D
D =   , ʢʛ ;                                             (3.34) 

- ʉʂɿ ʧʨʠʚʝʜʝʥʦʾ ʜʦ ɺʄ ʧʦʭʠʙʢʠ ɿʅ  

                                           
0 0

0
P M

ɺʄ ɺʄP m
g

D D
= =    ;                                           (3.35) 

 

- ʉʂɿ ʚʽʜʥʦʩʥʦʾ ʧʦʭʠʙʢʠ ʂʇ 

                                    
5 5

1 1

1 1

5 5

Pj
j

Pj j

k

k
d d

= =

=° =°ä ä   ,                                  (3.36) 

ʜʝ ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ Pjk  ʽ Pk  ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʽ ʟʘ ʬʦʨʤʫʣʘʤʠ (3.31) ʽ 

(3.30) ʚʽʜʧʦʚʽʜʥʦ. 

 ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠʚʝʜʝʥʦʾ ʜʦ ɺʄ ʚʠʧʘʜʢʦʚʦʾ ʦʩʥʦʚʥʦʾ ʧʦʭʠʙʢʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ maxg   ̔  ʡʦʛʦ ʢʣʘʩ ʪʦʯʥʦʩʪʽ ʂʊ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ 

                                2 2 2
max 0( ) ( ) 10ptg g d° + Ö , % ,                                (3.37) 

                                              maxʂʊ g=  , % .                                             (3.38) 

 ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ĔP  ʽ 

Ĕm   ʢʦʥʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʝʣʠʯʠʥ P  ʽ m ʟʘ ʜʦʧʦʤʦʛʦʶ ɼʉ 
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ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟ ʚʠʨʘʟʽʚ (3.12) ʽ (3.13), ʘ  ʦʩʥʦʚʥʽ ʚʠʧʘʜʢʦʚʽ ʧʦʭʠʙʢʠ ʮʠʭ ʈɺ PD  ʽ 

MD  , ʘʙʦ Pg   ̔  ʄg  , ʟ ʟʘʜʘʥʦʶ ʜʦʚʽʨʯʦʶ ʡʤʦʚʽʨʥʽʩʪʶ p   ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ         

                                 2 2
0

Ĕ( ) ( )P p Pt PdD =° D +  , ʅ ,                                      (3.39)  

                                2 2
0 Ĕ( ) ( )M p Mt mdD =° D +  , ʢʛ ,                                    (3.40)  

                              2 2 2
0

Ĕ
( ) ( ) 10P p

ɺʄ

P
t

P
g g d=° + Ö , % ,                                 (3.41)  

                              2 2 2
0

Ĕ
( ) ( ) 10ʄ p

ɺʄ

m
t

m
g g d=° + Ö , % ,                                (3.42) 

ʜʝ ĔP  ʽ Ĕm
 
- ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ɼʉ, ʷʢʽ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʚʠʨʘʟʘʤʠ (3.12) ʽ (3.13). 

 ʆʩʪʘʪʦʯʥʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ  ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ ʽʟ ʟʘʜʘʥʦʶ ʜʦʚʽʨʯʦʶ 

ʡʤʦʚʽʨʥʽʩʪʶ p   ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ  

                                            Ĕ PP P= °D , ʅ ,                                                 (3.43)  

                                           Ĕ Mm m= °D , ʢʛ .                                                (3.44) 

 ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ ʽ ʪʦʯʥʦʩʪʽ ʡʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʧʽʩʣʷ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʜʽʾ: 

-  ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʚʽʨʦʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ɼʉ ʚʽʜʦʤʦʶ ʩʠʣʦʶ ʪʷʞʽʥʥʷ ʇnP  

ʧ'ʷʪʠ ʧʝʨʝʚʽʨʦʯʥʠʭ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ ʚʽʜʦʤʦʾ ʤʘʩʠ ʇnm  , ( 1,5n= ), ʤʘʩʠ ʷʢʠʭ 

ʬʦʨʤʫʶʪʴʩʷ ʟ ʚʽʜʦʤʠʭ ʤʘʩ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ; 

- ʧʨʠ ʢʦʞʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ɼʉ ʩʠʣʘʤʠ ʪʷʞʽʥʥʷ ʇnP  ʚʠʤʽʨʷʪʠ ʚʠʭʽʜʥʫ 

ʥʘʧʨʫʛʫ ( )Pn ʇnU P  , ( 1,5n= ) ʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ;   

- ʚʠʟʥʘʯʠʪʠ ʟ (1.13) ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩ  ʇnm  , ( 1,5n= ), ʟʘ 

ʬʦʨʤʫʣʦʶ  

                                   0
Ĕ ( )

Ĕ Pn ʇn P
ʇn

M

U P U
m

k

-
=  , ʢʛ ;                                   (3.45) 
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- ʚʠʟʥʘʯʠʪʠ ʟ ʜʦʚʽʨʯʦʶ ʡʤʦʚʽʨʥʽʩʪʶ 0,997 1p= º   ʧʘʩʧʦʨʪʥʝ ʟʥʘʯʝʥʥʷ 

ʚʠʧʘʜʢʦʚʦʾ ʦʩʥʦʚʥʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ɼʉ ʪʠʧʫ ʇɺʊɸ-02 

ʟ ʚʠʨʘʟʫ 

                             210Mʧʘʩʧ p ʧʘʩʧ ɺʄt ʂʊ m -D =° Ö Ö Ö , ʢʛ,                          (3.46)  

ʜʝ 0,1%ʧʘʩʧʂʊ =   - ʧʘʩʧʦʨʪʥʠʡ ʢʣʘʩ ʪʦʯʥʦʩʪʽ ɼʉ ʪʠʧʫ ʇɺʊɸ-02; 

2

200
20

10

ɺʄ
ɺʄ

P ʅ
m ʢʛ

g ʤ ʩ-
= º =

Ö
 - ʚʝʨʭʥʷ ʤʝʞʘ ʚʠʤʽʨʶʚʘʥʴ ɼʉ ʚ ʨʝʞʠʤʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ; 3pt =  ʜʣʷ 0,997p=  ; 

- ʨʦʟʨʘʭʫʚʘʪʠ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩ  ʇnm  , ( 1,5n= ), ʟʘ ʬʦʨʤʫʣʦʶ  

                                         ĔMn ʇn ʇnm mD = -  , ʢʛ ;                                    (3.47) 

 - ʧʝʨʝʚʽʨʠʪʠ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ 

                                           Mn MʧʘʩʧD ¢ D  , ʢʛ                                     (3.48) 

ʜʣʷ ʚʩʽʭ 1,5n=  .  

 ʗʢʱʦ ʫʤʦʚʘ (1.48) ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʘʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ɼʉ 

ʚʠʢʦʥʘʥʦ ʚʽʨʥʦ ʽ ʡʦʛʦ ʢʣʘʩ ʪʦʯʥʦʩʪʽ ʂʊ (ʦʩʥʦʚʥʘ ʧʨʠʚʝʜʝʥʘ ʜʦ ɺʄP   ʧʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘʥʥʷ) ʚʽʜʧʦʚʽʜʘʻ ʚʠʟʥʘʯʝʥʦʤʫ ʚ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ɼʉ ʪʠʧʫ 

ʇɺʊɸ-0,2 [2].  

                        

3.3.2 ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʴ ɼʉ 

 ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʨʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 3.10 ʽ 3.11. ʇʝʨʝʣʽʢ 

ʧʨʠʣʘʜʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.1. 

ɼʦ ʩʢʣʘʜʫ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ (ʨʠʩ. 3.10) ʚʭʦʜʷʪʴ ʰʪʘʪʠʚ 1 ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ 

ʥʘ ʥʴʦʤʫ ɼʉ 2, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʧʫʣʴʪ ʢʦʤʫʪʘʮʽʾ ʩʠʛʥʘʣʽʚ ɼʉ 4, ʜʞʝʨʝʣʦ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ɼʉ 5, ʮʠʬʨʦʚʠʡ ʤʫʣʴʪʠʤʝʪʨ 6, ʝʪʘʣʦʥʥʽ ʚʘʥʪʘʞʽ 7, ʪʝʨʤʦʤʝʪʨ 

ʝʣʝʢʪʨʦʥʥʠʡ 8, ʚʘʛʠ 9, ʪʝʨʤʦʩʪʘʪ ɼʉ 10 (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ ɼʉ). 
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ʈʠʩʫʥʦʢ 3.10 -  ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʴ ɼʉ ʪʠʧʫ 

ʇɺʊɸ-0,2 

 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʩʪʝʥʜʫ ʘʥʘʣʦʛʽʯʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ 

ʝʣʝʢʪʨʠʯʥʽʡ ʩʭʝʤʽ ɼʉ, ʟʦʙʨʘʞʝʥʽʡ ʥʘ ʨʠʩ. 3.6. ɼʘʪʯʠʢ ʩʠʣʠ 2 ʧʨʠʻʜʥʘʥʠʡ ʜʦ 

ʧʫʣʴʪʫ ʢʦʤʫʪʘʮʽʾ ʩʠʛʥʘʣʽʚ 4 ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʘʙʝʣʶ, ʟʘ ʜʦʧʦʤʦʛʦʶ  

ʷʢʦʛʦ ʯʝʨʝʟ ʧʫʣʴʪ 4 ʟʜʽʡʩʥʶʻʪʴʩʷ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ɼʉ ʥʘʧʨʫʛʦʶ  5sU ɺ=  ʚʽʜ 

ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 5 ʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʫʣʴʪʠʤʝʪʨʦʤ 6 ʚʠʭʽʜʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ 

ʩʠʛʥʘʣʽʚ ɼʉ ( )PU P   ʪʘ ( )TU T   ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʝʤʠ ʨʠʩ. 3.6. 

ʅʘ ʨʠʩ. 3.11 ʧʦʢʘʟʘʥʦ ʝʣʝʤʝʥʪʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ, ʘ ʥʘ ʨʠʩ. 3.12 - ʩʭʝʤʘ 

ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʣʘʜʽʚ ʩʪʝʥʜʫ ʜʦ ʧʫʣʴʪʘ ʢʦʤʫʪʘʮʽʾ 4, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ ʜʞʝʨʝʣʦ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 5 ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʦʩʪʽʡʥʦ ʧʽʜʢʣʶʯʝʥʦ ʜʦ ʢʦʥʪʘʢʪʽʚ 11 ʧʫʣʴʪʫ 

(ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 3.11 ʽ 3.12 ʧʨʦʜʦʚʞʫʶʪʴ ʧʦʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʨʠʩʫʥʢʫ 3.10), 

ʘ ʤʫʣʴʪʠʤʝʪʨ 6 ʚʣʘʩʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ 14 - ʜʦ ʢʦʥʪʘʢʪʽʚ 12 ʧʫʣʴʪʫ (ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ( )PU P  ), ʘʙʦ  ʜʦ ʢʦʥʪʘʢʪʽʚ 13 ʧʫʣʴʪʫ (ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ ( )TU T  ). 

4 

7 

1 

5 

2 

3 

9 

8 

10 

6 
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ʊʝʩʪʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ɼʉ ʚʽʜʦʤʦʶ ʩʠʣʦʶ ʪʷʞʽʥʥʷ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ 7 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʚʽʩʥʦʾ ʩʠʩʪʝʤʠ 3, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.11.  

ɼʣʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ɼʉ ʧʨʠ ʡʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʽ ʽ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʷʢʦʩʪʽ ʮʴʦʛʦ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʪʨʠ ʪʠʧʠ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ 7, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʠʭ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.1. 

  

   

                                          ʘ)                                              ʙ) 

           

                           ʚ)                                                          ʛ) 

ʈʠʩʫʥʦʢ 3.11 -  ɽʣʝʤʝʥʪʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʴ ɼʉ 

ʪʠʧʫ ʇɺʊɸ-0,2: ʘ) ï ʰʪʘʪʠʚ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʘ ʥʴʦʤʫ ɼʉ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʙ) - 

ʰʪʘʪʠʚ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʘ ʥʴʦʤʫ ɼʉ, ʷʢʠʡ ʥʘʚʘʥʪʘʞʝʥʦ ʝʪʘʣʦʥʥʠʤ ʚʘʥʪʘʞʝʤ; ʚ) ï 

ʧʫʣʴʪ ʢʦʤʫʪʘʮʽʾ ʩʠʛʥʘʣʽʚ ɼʉ; ʛ) ï ʤʫʣʴʪʠʤʝʪʨ 

3 

1 

2 

1 
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ʈʠʩʫʥʦʢ 3.12 - ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʣʘʜʽʚ ʜʦ ʧʫʣʴʪʘ ʢʦʤʫʪʘʮʽʾ: 11 ï ʢʦʥʪʘʢʪʠ 

ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ; 12 ï ʢʦʥʪʘʢʪʠ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ 

ʤʫʣʴʪʠʤʝʪʨʘ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ( )PU P  ɼʉ; 12 ï ʢʦʥʪʘʢʪʠ ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʤʫʣʴʪʠʤʝʪʨʘ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ( )TU T  

ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ 

 

  3.4 ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪ ʤʘʻ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʚʯʠʪʠ ʥʘʩʪʫʧʥʝ: 

- ʢʦʥʩʪʨʫʢʮʽʶ, ʧʨʠʥʮʠʧ ʜʽʾ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʡʦʛʦ ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʦʩʥʦʚʥʠʭ ʧʦʭʠʙʦʢ ʟʘ 

ʪʝʦʨʝʪʠʯʥʠʤʠ ʚʽʜʦʤʦʩʪʷʤʠ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ ʧ. 3.2; 

- ʤʝʪʦʜ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʰʣʷʭʦʤ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʝʪʘʣʦʥʥʠʤʠ ʚʘʥʪʘʞʘʤʠ; 

- ʙʫʜʦʚʫ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ  ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʴ 

ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2; 

- ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ, ʱʦ ʥʘʚʝʜʝʥʠʡ ʚ ʧ. 3.6. 

ʉʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʧʽʜʛʦʪʫʚʘʪʠ ʧʨʦʝʢʪ ʟʚʽʪʫ (ʧʨʦʪʦʢʦʣʫ) ʟ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʟʘ ʚʠʤʦʛʘʤʠ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ ʧ. 3.6. ɺ ʧʨʦʝʢʪʽ ʟʚʽʪʫ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʩʽ ʧʫʥʢʪʠ, ʟʘʟʥʘʯʝʥʽ ʚ ʧ. 3.6, ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʪʘʙʣʠʮʷʤʠ ʪʘ 

ʯʠʩʪʠʤʠ ʩʪʦʨʽʥʢʘʤʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ.  

 

ʊʘʙʣʠʮʷ 1.1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʣʘʜʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ 
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ˉ 

ʧ/ʧ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

(ʧʦʟ. ʥʘ ʨʠʩ. 1.10) 

ʊʠʧ ɺʠʤʦʛʠ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʽʣʴ- 

ʢʽʩʪʴ 

1 ɼʞʝʨʝʣʦ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 

ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ 

(ʧʦʟ. 5) 

ʕʇɿ.3005 ʅʘʧʨʫʛʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ (+5Ñ0,005)ɺ. 

ʉʪʨʫʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʤʝʥʰʝ 

0,2ɸ 

1 

2 ʄʫʣʴʪʠʤʝʪʨ 

ʮʠʬʨʦʚʠʡ 

(ʧʦʟ. 6) 

PICOTEST 

M3511A 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʫ 10ɺ. ʇʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘʥʥʷ ʥʝ ʙʽʣʴʰʝ 0,005% 

 

1 

3 ɺʘʥʪʘʞʽ ʝʪʘʣʦʥʥʽ 

(ʧʦʟ. 7) 
ʪʠʧ 1 1ɺm  , 

ʪʠʧ 22ɺm  , 

ʪʠʧ 3 3ɺm   

 4
1 (2,5 5 10 )ɺm ʢʛ-= ° Ö  , 

 4
2 (0,5 2 10 )ɺm ʢʛ-= ° Ö  , 

 4
3 (0, 25 1 10 )ɺm ʢʛ-= ° Ö   

5 

4 

 

2 

4 ʊʝʨʤʦʤʝʪʨ 

ʝʣʝʢʪʨʦʥʥʠʡ  

(ʧʦʟ. 8) 

 ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ -40Áʉ 

ʜʦ +70Áʉ. ʇʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ 

Ñ0,5Áʉ 

1 

5 ɺʘʛʠ ʝʣʝʢʪʨʦʥʥʽ  

(ʧʦʟ. 9) 

KS-605 ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ 5ʢʛ. 

ʇʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ Ñ0,5ʛ 

1 

 

3.5 ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʪʘ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ 

ʂʘʣʽʙʨʫʚʘʥʥʷ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʧʨʦʚʦʜʠʪʠ ʧʨʠ 

ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʷʢʫ ʫ ʧʦʜʘʣʴʰʦʤʫ ʚʚʘʞʘʪʠ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 0T  ,  ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʩʪʝʥʜʽ, ʟʦʙʨʘʞʝʥʦʤʫ ʨʠʩ. 3.10, ʚ 

ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

3.5.1 ɺʠʤʽʨʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʤʝʪʨʘ ʝʣʝʢʪʨʦʥʥʦʛʦ 8 (ʨʠʩ. 3.10) 

ʪʝʤʧʝʨʘʪʫʨʫ 0T   , 
0
ʉ ʚ ʧʨʠʤʽʱʝʥʥʽ, ʧʨʠ ʷʢʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ. 

ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [
0
ʉ] ʟ ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ɸ1 ʜʦʜʘʪʢʫ ɸ. 

3.5.2 ɺʠʤʽʨʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʛ 9 (ʨʠʩ. 3.10) ʤʘʩʠ ʪʨʴʦʭ ʪʠʧʽʚ ʝʪʘʣʦʥʥʠʭ 

ʚʘʥʪʘʞʽʚ 7 1 2,5ɺm ʢʛ=  , 2 0,5ɺm ʢʛ=  , 3 0, 25ɺm ʢʛ=  . ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ 

[ʢʛ] ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɸ1 ʜʦʜʘʪʢʫ ɸ. 
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3.5.3 ʇʽʜʢʣʶʯʠʪʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.11, ʜʦ ʧʫʣʴʪʫ ʢʦʤʫʪʘʮʽʾ 

ʩʠʛʥʘʣʽʚ 4 (ʨʠʩ. 3.10) ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʠʡ ɼʉ 2.  

3.5.4 ʄʫʣʴʪʠʤʝʪʨʫ 6 ʚʩʪʘʥʦʚʠʪʠ ʨʝʞʠʤ ʚʠʤʽʨʶʚʘʥʥʷ "Filter" ʟ ʢʽʣʴʢʽʩʪʶ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʬʽʣʴʪʨʘʮʽʾ ï 20. ʋ ʧʦʜʘʣʴʰʦʤʫ ʫʩʽ 

ʥʘʩʪʫʧʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʫʣʴʪʠʤʝʪʨʦʤ ʚʠʢʦʥʫʚʘʪʠ ʚ ʮʴʦʤʫ ʨʝʞʠʤʽ. 

3.5.5 ʇʽʜʢʣʶʯʠʪʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.11, ʜʦ ʧʫʣʴʪʫ ʢʦʤʫʪʘʮʽʾ 

ʩʠʛʥʘʣʽʚ 4 (ʨʠʩ. 3.10) ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 5.   

3.5.6 ɺʢʣʶʯʠʪʠ ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 5 ʽ ʤʫʣʴʪʠʤʝʪʨ 6. ɺʠʜʝʨʞʘʪʠ 

ʧʨʠʣʘʜʠ ʽ ɼʉ  ʫ ʚʢʣʶʯʝʥʦʤʫ ʩʪʘʥʽ ʜʦ ʧʦʯʘʪʢʫ ʡʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʤʽʥʽʤʫʤ 5 

ʭʚʠʣʠʥ. 

3.5.7 ɺʠʤʽʨʷʪʠ ʥʘ ʧʫʣʴʪʽ ʢʦʤʫʪʘʮʽʾ ʩʠʛʥʘʣʽʚ 4 ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 11 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʫʣʴʪʠʤʝʪʨʘ (ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ) 

ʥʘʧʨʫʛʫ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ s abU U=  , ɺ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [ɺ] ʟ 

ʪʦʯʥʽʩʪʶ ʧ'ʷʪʴ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɸ1 ʜʦʜʘʪʢʫ ɸ. 

3.5.8 ɺʠʤʽʨʷʪʠ ʥʘ ʧʫʣʴʪʽ ʢʦʤʫʪʘʮʽʾ ʩʠʛʥʘʣʽʚ 4 ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 13 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʫʣʴʪʠʤʝʪʨʘ (ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ) 

ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ 0( )TU T , ʤɺ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [ʤɺ] ʟ 

ʪʦʯʥʽʩʪʶ ʜʚʘ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɸ1 ʜʦʜʘʪʢʫ ɸ. 

3.5.9 ʇʽʜʢʣʶʯʠʪʠ ʤʫʣʴʪʠʤʝʪʨ ʜʦ ʢʦʥʪʘʢʪʽʚ 12 (ʨʠʩ. 3.12) ʧʫʣʴʪʘ 

ʢʦʤʫʪʘʮʽʾ ʩʠʛʥʘʣʽʚ.  

3.5.10 ʇʦʩʣʽʜʦʚʥʦ ʥʘʚʘʥʪʘʞʠʪʠ ɼʉ ʚʽʜʦʤʦʶ ʩʠʣʦʶ ʪʷʞʽʥʥʷ   ɽjP   , ( 1,5j = ), 

ʅ, ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ ʤʘʩʦʶ 1ɽj ɺm j m= Ö  , ʢʛ, ʰʣʷʭʦʤ ʾʭ ʚʠʚʽʰʫʚʘʥʥʷ ʥʘ 

ʧʽʜʚʽʩʥʽʡ ʩʠʩʪʝʤʽ ɼʉ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.11.ʙ.  

ʅʘʚʘʥʪʘʞʝʥʥʷ ɼʉ ʚʠʢʦʥʫʚʘʪʠ ʩʧʦʯʘʪʢʫ ʫ ʥʘʧʨʷʤʢʫ ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʘʥʪʘʞʽʚ j  ʚʽʜ 1 ʜʦ 5, ʘ ʧʦʪʽʤ ʫ ʟʚʦʨʦʪʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʘʥʪʘʞʽʚ j  ʚʽʜ 5 ʜʦ 1. ʋ ʧʦʜʘʣʴʰʦʤʫ 

ʧʝʨʰʠʡ ʥʘʧʨʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ɼʉ ʚʚʘʞʘʪʠ "ʧʨʷʤʠʤ ʭʦʜʦʤ" (ʇʍ) ʽ ʧʦʟʥʘʯʘʪʠ 
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ʩʠʤʚʦʣʦʤ  1l =  , ʘ ʟʚʦʨʦʪʥʽʡ ʥʘʧʨʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ - "ʟʚʦʨʦʪʥʽʤ ʭʦʜʦʤ" (ɿʍ) ʽ 

ʧʦʟʥʘʯʘʪʠ ʩʠʤʚʦʣʦʤ  2l = . 

ʇʨʠ ʢʦʞʥʦʤʫ ʪʘʢʦʤʫ  ʥʘʚʘʥʪʘʞʝʥʥʽ ɼʉ ʝʪʘʣʦʥʥʠʤʠ ʚʘʥʪʘʞʘʤʠ ɽjm  

ʚʠʤʽʨʷʪʠ ʤʫʣʴʪʠʤʝʪʨʦʤ ʥʘʩʪʫʧʥʽ ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ɼʉ: 

- ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ 0 0PU  ( 0j = ) ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ ʜʦ ʧʦʯʘʪʢʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʣʦʶ ɽjP ; 

- ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ ( )Pjl ɽjU P  , ( 1,5j = ) ɼʉ ʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ ʩʠʣʦʶ ɽjP
 
ʟʘ 

ʇʍ (1l =) ʽ ɿʍ (2l = ) ʥʘʚʘʥʪʘʞʝʥʥʷ; 

- ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ 0PjlU  , ( 1,5j = )  ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ ʧʽʩʣʷ ʡʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʣʦʶ ɽjP  (ʧʽʩʣʷ ʪʦʛʦ, ʷʢ  ʚʘʥʪʘʞ  ɽjm  , ( 1,5j = ) ʟʥʷʪʠʡ ʟ ʧʽʜʚʽʩʥʦʾ 

ʩʠʩʪʝʤʠ) ʟʘ ʇʍ (1l =) ʽ ɿʍ (2l = ) ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) 

ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɸ2 ʜʦʜʘʪʢʫ ɸ.   

3.5.11 ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ ʽ ʪʦʯʥʦʩʪʽ ʡʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʽʩʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʢʣʘʜʝʥʦʛʦ ʫ ʧ. 3.4.1 ʩʧʦʩʦʙʫ ʢʘʣʽʙʨʫʚʘʥʥʷ, 

ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʚʽʨʦʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ɼʉ ʚʽʜʦʤʦʶ ʩʠʣʦʶ ʪʷʞʽʥʥʷ ʇnP  ʧ'ʷʪʠ 

ʧʝʨʝʚʽʨʦʯʥʠʭ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ ʚʽʜʦʤʦʾ ʤʘʩʠ ʇnm  , ( 1,5n= ), ʤʘʩʠ ʷʢʠʭ 

ʧʦʧʝʨʝʜʥʴʦ ʩʬʦʨʤʫʚʘʪʠ ʟ ʚʽʜʦʤʠʭ ʤʘʩ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ ʪʨʴʦʭ ʪʠʧʽʚ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: 

                  1 3 0, 25ʇ ɺm m ʢʛ= =  ; 2 2 3 0,75ʇ ɺ ɺm m m ʢʛ= + =  ;             (3.49) 

             3 2 32 1,25ʇ ɺ ɺm m m ʢʛ= + =  ; 4 1 2 32 3,75ʇ ɺ ɺ ɺm m m m ʢʛ= + + =  ;  

                         5 1 2 32 2 6,25ʇ ɺ ɺ ɺm m m m ʢʛ= + + =  . 

ʇʨʠ ʢʦʞʥʦʤʫ ʪʘʢʦʤʫ  ʥʘʚʘʥʪʘʞʝʥʥʽ ɼʉ ʝʪʘʣʦʥʥʠʤʠ ʚʘʥʪʘʞʘʤʠ ʇnm  

ʚʠʤʽʨʷʪʠ ʤʫʣʴʪʠʤʝʪʨʦʤ ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ ( )Pn ʇnU P  , ( 1,5n= ) ʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) 

ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɸ3 ʜʦʜʘʪʢʫ ɸ. 
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3.5.12 ɺʠʢʣʶʯʠʪʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ɼʉ ʪʘ ʚʩʽʭ ʧʨʠʣʘʜʽʚ ʩʪʝʥʜʫ. 

3.5.13 ʆʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʦʥʘʪʠ ʚ ʥʘʩʪʫʧʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

3.5.13.1 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣ. ɸ2, 

ʨʦʟʨʘʭʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪʠ ʌʇ ɼʉ: 

- ʚʝʣʠʯʠʥʠ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ ɽjm  , ( 1,5j = ) ʽ ʾʭ ʩʠʣ ʪʷʞʽʥʥʷ ɽjP   , ʷʢʠʤʠ 

ʥʘʚʘʥʪʘʞʫʚʘʚʩʷ ɼʉ, ʟʘ ʬʦʨʤʫʣʘʤʠ 

             1ɽj ɺm j m= Ö   , ʢʛ, 1ɽ ɺP m gD =  , ɽj ɽP j P= D  , ʅ .               (3.50) 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ (ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ɸ6 ʜʦʜʘʪʢʫ ɸ; 

- ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ Pjlk  ʌʇ ɼʉ ʧʨʠ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʽ ʢʦʞʥʠʤ 

ʚʘʥʪʘʞʝʤ ɽjm  , ( 1,5j = ) ʟʘ "ʧʨʷʤʠʤ ʭʦʜʦʤ" ʥʘʚʘʥʪʘʞʝʥʥʷ (1l =  ) 1Pjk  ʽ  

"ʟʚʦʨʦʪʥʽʤ ʭʦʜʦʤ" ʥʘʚʘʥʪʘʞʝʥʥʷ (2l =  ) 2Pjk   

                                  
1 0 1

1

( )Pj ɽj P
Pj

ɽj

U P U
k

P

-
=   , ʤɺ/ʅ ,                               (3.51)  

                                  
2 0 2

2

( )Pj ɽj P
Pj

ɽj

U P U
k

P

-
=   , ʤɺ/ʅ ,                              (3.52) 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ (ʚ [ʤɺ/ʅ] ʟ ʪʦʯʥʽʩʪʶ ʰʽʩʪʴ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ɸ4 ʜʦʜʘʪʢʫ ɸ; 

 - ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ  ʌʇ ɼʉ ʚ ʨʝʞʠʤʽ ɺʉ Pk   ʽ ʚ ʨʝʞʠʤʽ ɺʄ  Mk  ʟʘ 

ʬʦʨʤʫʣʘʤʠ 

                                 
5 5

1 2
1 1

1 1
0,5( )

5 5
P Pj Pj

j j

k k k
= =

= +ä ä  , ʤɺ/ʅ ,                           (3.53) 

                                M Pk gk=  , ʤɺ/ʢʛ ,                                           (3.54) 

ʜʝ 29,8106g ʤ ʩ-º Ö   - ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʪʷʞʽʥʥʷ ʚ ʤʽʩʪʽ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ. 



35 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ (ʟ ʪʦʯʥʽʩʪʶ ʰʽʩʪʴ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ɸ5 ʜʦʜʘʪʢʫ ɸ; 

- ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʌʇ ɼʉ 

5 5

0 0 1 0 2
0 0

1 1
0,5( )

6 6
P Pj Pj

j j

U U U
= =

= +ä ä  , ʤɺ ;                       (3.55) 

ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ɸ5 ʜʦʜʘʪʢʫ ɸ. 

 3.5.13.2 ɿʦʙʨʘʟʠʪʠ ʥʘ ʦʜʥʦʤʫ ʘʨʢʫʰʽ (ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʘʙʣʦʥ ʜʣʷ 

ʟʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʢʽʚ ʥʘʜʘʥʠʡ ʫ ʜʦʜʘʪʢʫ ɹ ʜʦ ʮʽʻʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ) 

ʥʘʩʪʫʧʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʝʞʠʤʽ ɺʄ: 

 - ʧʘʩʧʦʨʪʥʦʾ ʌʇ ʚʠʜʫ 0( )M P MU m U k m= +  ,  ʤɺ ;                           (3.56) 

 - ʌʇ ɼʉ ʧʨʠ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʽ ʟʘ "ʧʨʷʤʠʤ ʭʦʜʦʤ" ʥʘʚʘʥʪʘʞʝʥʥʷ (1l =  , 

1,5j = ) 1( )M ɽjU m  ,  ʤɺ ;  

- ʌʇ ɼʉ ʧʨʠ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʽ ʟʘ " ʟʚʦʨʦʪʥʽʤ ʭʦʜʦʤ " ʥʘʚʘʥʪʘʞʝʥʥʷ (1l =  , 

1,5j = ) 1( )M ɽjU m  ,  ʤɺ . 

ɿʦʙʨʘʞʝʥʽ ʛʨʘʬʽʢʠ ʧʦʟʥʘʯʠʪʠ ʚ ʟʚʽʪʽ "ʈʠʩ. 1.1ɽ".                      

 3.5.13.3 ʈʦʟʨʘʭʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧ. 3.3.1 ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʽ 

ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ɼʉ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʡʦʛʦ 

ʢʘʣʽʙʨʫʚʘʥʥʷ:  

 - ʉʂɿ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ ɿʅ ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ 

5 5
0

0 0 1 0 0 2 0
0 0

0,5 1 1
( )
6 6

P
P Pj P Pj P

P P j j

U
U U U U

k k = =

D
D = =° - + -ä ä   , ʅ .  (3.57) 

ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ (ʚ [ʅ] ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ɸ5 ʜʦʜʘʪʢʫ ɸ; 

- ʉʂɿ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ ɿʅ ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ 

                                             
30

0 10P
M

g

D
D = Ö  , ʛ ;                                         (3.58) 
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- ʉʂɿ ʧʨʠʚʝʜʝʥʦʾ ʜʦ ɺʄ ʧʦʭʠʙʢʠ ɿʅ  

                                           
20 0

0 10P M

ɺʄ ɺʄP m
g

D D
= = Ö , % ,                                     (3.59) 

- ʉʂɿ ʚʽʜʥʦʩʥʦʾ ʧʦʭʠʙʢʠ ʂʇ 

                     
5 51 2 2

1 1

1 1
0,5( ) 10

5 5

Pj P Pj P

P Pj j

k k k k

k k
d

= =

- -
=° + Öä ä  , % ,           (3.60) 

ʜʝ ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ 1Pjk  , 2Pjk   ̔  Pk  ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʽ ʟʘ ʬʦʨʤʫʣʘʤʠ 

(3.51), (3.52) ʽ (3.53) ʚʽʜʧʦʚʽʜʥʦ. 

ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ (ʚ [%] ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ 

ʚ ʪʘʙʣʠʮʶ ɸ5 ʜʦʜʘʪʢʫ ɸ. 

 3.5.13.4 ʈʦʟʨʘʭʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧ. 3.3.1 ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʠʚʝʜʝʥʦʾ ʜʦ ɺʄ ʚʠʧʘʜʢʦʚʦʾ ʦʩʥʦʚʥʦʾ ʧʦʭʠʙʢʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ maxg   ̔  ʡʦʛʦ ʢʣʘʩ ʪʦʯʥʦʩʪʽ ʂʊ ʟʘ ʬʦʨʤʫʣʘʤʠ 

                                        2 2
max 0( ) ( )g g d° +  , % ,                                   (3.61) 

                                              maxʂʊ g=  , % .                                             (3.62) 

ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ (ʚ [%] ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ 

ʚ ʪʘʙʣʠʮʶ ɸ5 ʜʦʜʘʪʢʫ ɸ. 

3.5.13.5 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ ʤʘʩ ʪʨʴʦʭ ʪʠʧʽʚ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ 

ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ (3.50) ʤʘʩʠ ʧ'ʷʪʠ ʧʝʨʝʚʽʨʦʯʥʠʭ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ 

ʇnm  , ( 1,5n= ), ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ ʽ 

ʪʦʯʥʦʩʪʽ ʡʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʧʽʩʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ (ʚ [ʢʛ] ʟ 

ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɸ3 ʜʦʜʘʪʢʫ ɸ. 

 3.5.13.6 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣ. ɸ4, 

ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ  (3.13) ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩ ʧ'ʷʪʠ 

ʧʝʨʝʚʽʨʦʯʥʠʭ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ ʇnm  , ( 1,5n= ) ʟʘ ʌʇ ɼʉ ʚ ʨʝʞʠʤʽ ɺʄ  

                                   0
Ĕ ( )

Ĕ Pn ʇn P
ʇn

M

U P U
m

k

-
=  , ʢʛ .                                    (3.63) 
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ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ (ʚ [ʢʛ] ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ɸ3 ʜʦʜʘʪʢʫ ɸ. 

 3.5.13.7 ʈʦʟʨʘʭʫʚʘʪʠ ʟ ʜʦʚʽʨʯʦʶ ʡʤʦʚʽʨʥʽʩʪʶ 0,997 1p= º   ʧʘʩʧʦʨʪʥʝ 

ʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʦʩʥʦʚʥʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɼʉ ʪʠʧʫ ʇɺʊɸ-02 ʟ ʚʠʨʘʟʫ 

                           2 310 10Mʧʘʩʧ p ʧʘʩʧ ɺʄt ʂʊ m -D =° Ö Ö Ö Ö , ʛ,                         (3.64)  

ʜʝ 0,15%ʧʘʩʧʂʊ =   - ʧʘʩʧʦʨʪʥʠʡ ʢʣʘʩ ʪʦʯʥʦʩʪʽ ɼʉ ʪʠʧʫ ʇɺʊɸ-02; 

2

200
20

10

ɺʄ
ɺʄ

P ʅ
m ʢʛ

g ʤ ʩ-
= º =

Ö
 - ʚʝʨʭʥʷ ʤʝʞʘ ʚʠʤʽʨʶʚʘʥʴ ɼʉ ʚ ʨʝʞʠʤʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ; 3pt =  ʜʣʷ 0,997p= . 

3.5.13.8 ʈʦʟʨʘʭʫʚʘʪʠ ʘʙʩʦʣʶʪʥʽ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩ ʧ'ʷʪʠ 

ʧʝʨʝʚʽʨʦʯʥʠʭ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ  ʇnm  , ( 1,5n= ), ʟʘ ʬʦʨʤʫʣʦʶ  

                                         3Ĕ( ) 10Mn ʇn ʇnm mD = - Ö , ʛ ,                                     (3.65) 

ʜʝ ʇnm  , ( 1,5n= ), ʢʛ ï ʤʘʩʠ ʚʽʜʧʦʚʽʜʥʠʭ ʧʝʨʝʚʽʨʦʯʥʠʭ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ, ʷʢʽ 

ʨʦʟʨʘʭʦʚʘʥʽ ʫ ʧ. 3.5.11. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ (ʚ [ʛ] ʟ ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ 

ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɸ3 ʜʦʜʘʪʢʫ ɸ. 

 3.5.13.9 ʇʝʨʝʚʽʨʠʪʠ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ 

                                           Mn MʧʘʩʧD ¢ D  , ʛ                                            (3.66) 

ʜʣʷ ʚʩʽʭ 1,5n=  .  

 ʗʢʱʦ ʫʤʦʚʘ (3.66) ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʘʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ɼʉ 

ʚʠʢʦʥʘʥʦ ʚʽʨʥʦ ʽ ʡʦʛʦ ʢʣʘʩ ʪʦʯʥʦʩʪʽ ʂʊ (ʦʩʥʦʚʥʘ ʧʨʠʚʝʜʝʥʘ ʜʦ ɺʄP   ʧʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘʥʥʷ) ʚʽʜʧʦʚʽʜʘʻ ʚʠʟʥʘʯʝʥʦʤʫ ʚ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ɼʉ ʪʠʧʫ 

ʇɺʊɸ-0,2 [2]. 

 3.5.13.10 ɿʦʙʨʘʟʠʪʠ ʥʘ ʦʜʥʦʤʫ ʘʨʢʫʰʽ (ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʘʙʣʦʥ ʜʣʷ 

ʟʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʢʽʚ ʥʘʜʘʥʠʡ ʫ ʜʦʜʘʪʢʫ ɹ) ʥʘʩʪʫʧʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 
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ʛʨʘʬʽʢʠ ʘʙʩʦʣʶʪʥʠʭ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ɼʉ, ʦʪʨʠʤʘʥʠʭ ʫ ʧ.ʧ. 3.5.13.8 ʽ 

3.5.13.9 ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʷʢʦʩʪʽ ʡʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ: 

- ʤʝʞʽ ʘʙʩʦʣʶʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʦʩʥʦʚʥʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʚʠʟʥʘʯʝʥʽ ʫ ʧ. 3.5.13.9 

                                  
...Mʧʘʩʧ Mʧʘʩʧ- D + D   , ʛ;                                   (3.67)  

- ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʠʭ ʧʦʭʠʙʦʢ   ( )Mi ʇimD  , ʛ ,  ʱʦ ʨʦʟʨʘʭʦʚʘʥʽ ʫ ʧ. 

3.5.13.9.  

ɿʦʙʨʘʞʝʥʽ ʛʨʘʬʽʢʠ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʢʦʥʘʥʥʷ (ʘʙʦ ʥʝʚʠʢʦʥʘʥʥʷ ʜʣʷ 

ʦʢʨʝʤʠʭ ʇim  ) ʫʤʦʚʠ (65), ʧʦʟʥʘʯʠʪʠ ʚ ʟʚʽʪʽ "ʈʠʩ. 1.2ɽ". 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʫ ʧ.ʧ. 3.5.13.9 ʽ 3.5.13.10, ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʱʦʜʦ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ ʽ ʪʦʯʥʦʩʪʽ ʡʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʧʽʩʣʷ 

ʢʘʣʽʙʨʫʚʘʥʥʷ. 

3.5.13.11 ʉʢʣʘʩʪʠ ʙʣʦʢ-ʩʭʝʤʫ ʘʣʛʦʨʠʪʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ɼʉ ʪʠʧʫ 

ʇɺʊɸ-0,2 ʫ ʩʢʣʘʜʽ ɯɺʇ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ ʪʘ ʩʠʣʠ. ɹʣʦʢ-ʩʭʝʤʫ ʘʣʛʦʨʠʪʤʫ 

ʧʦʟʥʘʯʠʪʠ ʚ ʟʚʽʪʽ "ʈʠʩ. 1.3ɽ". 

 

3.6 ɿʤʽʩʪ ʟʚʽʪʫ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ɿʚʽʪ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʤʘʻ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ 

 ̔ʧʫʥʢʪʠ: 

- ʪʠʪʫʣʴʥʠʡ ʘʨʢʫʰ, ʦʬʦʨʤʣʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʜʦʜʘʪʢʫ ɺ ʽ 

ʧʽʜʧʠʩʘʥʠʡ ʩʪʫʜʝʥʪʦʤ; 

- ʧʫʥʢʪ "1. ʄʝʪʘ, ʦʙ'ʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ";  

- ʧʫʥʢʪ "2. ɹʫʜʦʚʘ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ". ɺ ʮʴʦʤʫ ʧʫʥʢʪʽ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʩʪʠʩʣʠʡ ʦʧʠʩ ʙʫʜʦʚʠ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 , ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʡʦʛʦ ɺʃ, ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼʉ, ʬʫʥʢʮʽʾ 
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ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʽ ʤʦʜʝʣʽ ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ, ʦʩʥʦʚʥʽ 

ʤʘʪʝʤʘʪʠʯʥʽ ʚʠʨʘʟʠ, ʷʢʽ ʧʦʷʩʥʶʶʪʴ ʨʦʙʦʪʫ ɼʉ (2é4 ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "3. ʆʪʨʠʤʘʥʥʷ ʚʠʨʘʟʫ (1.6)", (1é2 ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "4. ʄʝʪʦʜ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ", (1é2 ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "5. ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʴ ɼʉ", 

(2 ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "6. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʉ". ɺ ʮʴʦʤʫ 

ʧʫʥʢʪʽ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʪʘʙʣʠʮʽ ɸ1, ɸ2, ɸ3 ʽ ɸ4 ʜʦʜʘʪʢʫ ɸ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʠʤʽʨʶʚʘʥʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʉ ʧʨʠ ʡʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʽ ʽ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ 

ʮʴʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ; 

- ʧʫʥʢʪ "7. ʈʦʟʨʘʭʫʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ɼʉ, ʨʝʟʫʣʴʪʘʪʽʚ ʡʦʛʦ  

ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʮʴʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ". ɺ ʮʴʦʤʫ ʧʫʥʢʪʽ 

ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʚʩʽ ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʧ.ʧ. 3.5.13.1é3.5.13.10, ʘ ʪʘʢʦʞ 

ʟʘʧʦʚʥʝʥʽ ʪʘʙʣʠʮʽ  ɸ3, ɸ4, ɸ5 ʜʦʜʘʪʢʫ ɸ ʜʦ ʮʽʻʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʽ 

ʨʠʩʫʥʢʠ 1.1ɽ, 1.2ɽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʗʢʱʦ ʨʦʟʨʘʭʫʥʢʠ 

ʚʠʢʦʥʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ MatCad, ʪʦ ʥʘʜʘʻʪʴʩʷ 

ʣʽʩʪʠʥʛ ʧʨʦʛʨʘʤʠ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʢʦʤʝʥʪʘʨʷʤʠ ʥʘ ʥʴʦʤʫ; 

- ʧʫʥʢʪ "8. ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 

ʫ ʩʢʣʘʜʽ ɯɺʇ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ ʪʘ ʩʠʣʠ";  

- ʧʫʥʢʪ "9. ɺʠʩʥʦʚʢʠ ʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɼʉ".  

 

3.7 ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

3.7.1 ʇʦʷʩʥʽʪʴ ʟʘ ʩʪʨʫʢʪʫʨʥʦʶ ʩʭʝʤʦʶ ʙʫʜʦʚʫ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ɼʉ. 

ʇʝʨʝʨʘʭʫʡʪʝ ʦʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2. 

3.7.2 ʇʦʷʩʥʽʪʴ ʢʦʥʩʪʨʫʢʮʽʶ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʪʘ ʡʦʛʦ ʯʫʪʣʠʚʦʛʦ 

ʝʣʝʤʝʥʪʫ. ʏʦʤʫ ʪʝʥʟʦʨʝʟʠʩʪʦʨʠ iʊʈ  ( 1, 4i = ) ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʦʚʝʨʭʥʷʭ ʇ1 ʽ ʇ2 

ʯʫʪʣʠʚʦʛʦ ʝʣʝʤʝʥʪʫ ɼʉ ʪʘʢ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.3?  
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3.7.3 ʇʦʷʩʥʽʪʴ ʢʦʥʩʪʨʫʢʮʽʶ ʽ ʤʘʨʢʫʚʘʥʥʷ ʪʝʥʟʦʨʝʟʠʩʪʦʨʘ ʂʌ5ʇ1-5-400-

ɸ-23-ʉ1. ʇʦʷʩʥʽʪʴ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ ʪʝʥʟʦʨʝʟʠʩʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʟʘ ʷʢʠʤ ʧʨʘʮʶʶʪʴ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʠ, ʷʢ ʚʪʦʨʠʥʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ɼʉ. ʇʝʨʝʨʘʭʫʡʪʝ ʦʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʥʟʦʨʝʟʠʩʪʦʨʘ ʂʌ5ʇ1-5-400-ɸ-23-ʉ1. 

3.7.4 ʇʦʷʩʥʽʪʴ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʭʝʤʦʶ ʨʦʙʦʪʫ ɺʃ ɼʉ. ʗʢʽ ʚʠʤʦʛʠ 

ʚʠʩʫʚʘʻ ɺʃ ʜʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʊʈ ʥʘ ʧʦʚʝʨʭʥʷʭ ʏɽ? ʉʘʤʦʩʪʽʡʥʦ, ʰʣʷʭʦʤ 

ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʩʭʝʤʠ ʟʦʙʨʘʞʝʥʦʾ ʥʘ ʨʠʩ. 3.6, ʦʪʨʠʤʘʡʪʝ ʚʠʨʘʟ (1.6) ʜʣʷ 

ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ɼʉ PU .  

3.7.5 ʇʦʷʩʥʽʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʫ, ʩʭʝʤʫ ʧʽʜʢʣʶʯʝʥʥʷ ʪʘ  

ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʤʦʜʘʪʯʠʢʘ TMP-36. ɿ ʷʢʦʶ ʤʝʪʦʶ ʪʝʨʤʦʜʘʪʯʠʢ TMP-

36 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʩʢʣʘʜʽ ɼʉ? 

3.7.6 ɿʘʧʠʰʽʪʴ ʌʇ ʪʘ ʤʦʜʝʣʽ ʦʩʥʦʚʥʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ. 

3.7.7 ɿʘ ʷʢʠʤʠ ʚʠʨʘʟʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ɼʉ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ? 

3.7.8 ɿʘ ʷʢʠʤʠ ʚʠʨʘʟʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʧʦʭʠʙʢʠ (ʩʠʩʪʝʤʘʪʠʯʥʽ ʽ ʚʠʧʘʜʢʦʚʽ) 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ɼʉ? 

3.7.9 ʇʦʷʩʥʽʪʴ ʤʝʪʦʜ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ. ɿʘʧʠʰʽʪʴ ʬʦʨʤʫʣʠ ʟʘ ʷʢʠʤʠ 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ. 

3.7.10 ʇʦʷʩʥʽʪʴ ʷʢʠʤ ʯʠʥʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ 

ʷʢʦʩʪʽ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ?  

3.7.11 ʆʧʠʰʽʪʴ ʣʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʴ ɼʉ. 
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4 ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ2 

ɼʆʉʃɯɼɾɽʅʅʗ ʊɽʄʇɽʈɸʊʋʈʅʀʍ ʇʆʍʀɹʆʂ ʊɽʅɿʆʈɽɿʀʉʊʆʈʅʆɻʆ 

ɼɸʊʏʀʂɸ ʉʀʃʀ 

 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ʜʘʪʯʠʢʘ ʩʠʣʠ 

ʪʠʧʫ ʇɺʊɸ-0,2 ʚʠʨʦʙʥʠʮʪʚʘ ʛʨʫʧʠ ʢʦʤʧʘʥʽʡ "ɺʝʜʘ" (ʤ. ʂʠʾʚ). 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʩʠʩʪʝʤʘʪʠʯʥʽ ʜʦʜʘʪʢʦʚʽ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʭʠʙʢʠ (ʊʇ) ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2, ʷʢʽ ʚʠʥʠʢʘʶʪʴ 

ʚ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʦʩʥʦʚʥʠʭ ʧʦʭʠʙʦʢ (ʆʇ) ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ɼʉ ʚ ʜʽʘʧʘʟʦʥʽ ʡʦʛʦ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ.  

 

4.1 ʄʝʪʘ ʨʦʙʦʪʠ 

4.1.1 ɺʠʚʯʠʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ. 

4.1.2 ɺʠʚʯʠʪʠ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʜʝʣʝʡ ʊʇ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʰʣʷʭʦʤ ʡʦʛʦ  ʢʘʣʽʙʨʫʚʘʥʥʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʩʪʝʥʜʽ ʚ 

ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

4.1.3 ʇʨʦʚʝʩʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʜʝʣʝʡ ʊʇ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʰʣʷʭʦʤ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʟʘ ʚʢʘʟʘʥʠʤ 

ʤʝʪʦʜʦʤ. ʉʢʣʘʩʪʠ ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ ʊʇ ʜʘʥʦʛʦ ɼʉ ʫ ʩʢʣʘʜʽ ɯɺʇ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ ʪʘ ʩʠʣʠ. 

 

4.2 ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

4.2.1 ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʦʜʘʪʢʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ʜʘʪʯʠʢʘ ʩʠʣʠ 

ʋ ʧʽʜʧʫʥʢʪʽ 3.2.2 ʦʩʥʦʚʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ˉ1 ʦʪʨʠʤʘʥʦ ʬʦʨʤʫʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ (ʈɺ) ɼʉ: 

 - ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ  
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- ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ  

                             0
0

Ĕ Ĕ( ) ( )
Ĕ P P ʄ

M M

U m U U m
m m

k k

-
= = -  , ʢʛ ;                           (4.2) 

 - ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʏɽ  

                                        0
Ĕ( )Ĕ T T

T

U T U
T

k

-
=  , 

0
ʉ ,                                         (4.3) 

ʜʝ: 1
0 0 ,P PP U k ʅ-=  , 1

0 0 ,P Mm U k ʢʛ-=   , 0
0 ( 0 ) 500T TU U T C ʤB= = =   - 

ʟʤʽʱʝʥʥʷ ʥʫʣʽʚ (ɿʅ) ʚʽʜʧʦʚʽʜʥʠʭ (ʌʇ) (3.8), (3.10), (3.7) ɼʉ; Pk ,  Mk , Tk  - 

ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʂʇ) ʮʠʭ ʌʇ. 

ʋ ʧʽʜʧʫʥʢʪʽ 3.2.2 ʦʩʥʦʚʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ˉ1 ʪʘʢʦʞ ʦʪʨʠʤʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ 

ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʝʣʠʯʠʥ: 

                                        0P P PdD =D + , ʅ ,                                           (4.4)  

                                      3
0( ) 10M M mdD = D + Ö , ʛ ,                                     (4.5) 

ʜʝ 0PD  , 0MD  - ʚʽʜʧʦʚʽʜʥʽ ʘʜʠʪʠʚʥʽ ʩʢʣʘʜʦʚʽ ʇɺ; PPd  , M md   - ʚʽʜʧʦʚʽʜʥʽ 

ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽ ʩʢʣʘʜʦʚʽ ʇɺ; P M

P M

k k

k k
d
D D
= =  - ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʂʇ ʜʘʪʯʠʢʘ 

ʩʠʣʠ. 

 ʗʢʱʦ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʇɺ ɼʉ PD  , ʽ MD   ʻ ʚʽʜʦʤʠʤʠ, ʪʦ 

ʚʽʜʢʦʨʠʛʦʚʘʥʠʡ (ʟ ʫʩʫʥʫʪʦʶ ʟ ʈɺ ʩʠʩʪʝʤʘʪʠʯʥʦʶ ʧʦʭʠʙʢʦʶ) ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ:  

                                              Ĕ Ĕ
ʢʦʨ PP P= -D , ʅ ;                                             (4.6)  

                                             Ĕ Ĕʢʦʨ Mm m= +D , ʢʛ ,                                            (4.7) 

ʜʝ ĔP  ʽ Ĕm - ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʈɺ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʬʦʨʤʫʣʘʤʠ (4.1) ʽ (4.2) ʚʽʜʧʦʚʽʜʥʦ. 
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ɼʦ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʽ ʜʦʜʘʪʢʦʚʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʭʠʙʢʠ ɼʉ, 

ʧʝʨʚʠʥʥʠʤ ʜʞʝʨʝʣʦʤ ʷʢʠʭ ʻ ʚʧʣʠʚ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

                                          0ʧʦʪT T TD = -  , 
0
ʉ                                          (4.8) 

ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʧʘʩʧʦʨʪʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 0PU  , Pk  , Mk  - ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ 

(3.8) ʽ (3.10). ɺ (3.20) ʧʦʟʥʘʯʝʥʦ:  ʧʦʪT
 
, 

0
ʉ  - ʧʦʪʦʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠ ʷʢʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɼʉ; 0T
 
, 

0
ʉ  - 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠ ʷʢʽʡ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ, 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʦʛʦ ʙʫʣʠ ʧʘʩʧʦʨʪʠʟʦʚʘʥʽ ʟʛʘʜʘʥʽ ʚʠʱʝ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʽ 

ʧʘʩʧʦʨʪʥʽ ʢʦʝʬʽʮʽʻʥʪʠ (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1). ʋ 

ʧʦʜʘʣʴʰʦʤʫ ʪʝʤʧʝʨʘʪʫʨʫ 0T
 
, 

0
ʉ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʦʶ "ʥʦʨʤʘʣʴʥʠʭ 

ʫʤʦʚ" (ʅʋ) ʚʠʢʦʨʠʩʪʘʥʥʷ ɼʉ. 

 ʇʨʠʡʤʝʤʦ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ TD  ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ (3.8) ʽ (3.10) ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʽʥʦʤʽʘʣʴʥʠʤʠ 

ʤʦʜʝʣʷʤʠ [2, 3]  

                  2 3
0 1 2 30

( ) ...P P
U T U A T A T A TD º + D + D + D + , ʤɺ ,                (4.8)  

                 2 3
1 2 3( ) (1 ...)P P

k T k B T B T B TD º + D + D + D + , ʤɺ/ʅ ,              (4.9)  

                             ( ) ( )ʄ Pk T gk TD = D , ʤɺ/ʢʛ ,                                    (4.10) 

ʜʝ 0PU  , Pk  , Mk  - ʚʽʜʧʦʚʽʜʥʽ ʧʘʩʧʦʨʪʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ 

(3.4) ʽ (3.6), ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʽ ʧʘʩʧʦʨʪʠʟʦʚʘʥʽ ʰʣʷʭʦʤ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʅʋ 0T  ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1; iA  , ( 1,3i = ) ï 

ʚʽʜʧʦʚʽʜʥʦ ʣʽʥʽʡʥʠʡ, ʢʚʘʜʨʘʪʠʯʥʠʡ ʪʘ ʢʫʙʽʯʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʟʤʽʱʝʥʥʷ ʥʫʣʷ (ʊʂ ɿʅ) ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ; iB  , ( 1,3i = ) ï ʚʽʜʧʦʚʽʜʥʦ 

ʚʽʜʥʦʩʥʽ ʣʽʥʽʡʥʠʡ, ʢʚʘʜʨʘʪʠʯʥʠʡ ʪʘ ʢʫʙʽʯʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʊʂ ʂʇ) ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ.  

 ɺʽʜʧʦʚʽʜʥʦ ʜʦ (4.4) ʽ (4.5) ʩʠʩʪʝʤʘʪʠʯʥʽ ʘʙʩʦʣʶʪʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʭʠʙʢʠ ɼʉ 

ʚ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʝʣʠʯʠʥ ʚ ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ɼʉ 

ʅ ʧʦʪ ɺT T T¢ ¢
 
, 

0
ʉ   ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʨʘʟʘʤʠ [6] 
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                             0( ) ( ) ( )PT Pʊ ʊT T T PdD D =D D + D , ʅ ,                          (4.11)  

                         3
0( ) ( ( ) ( ) ) 10Mʊ Mʊ ʊT T T mdD D = D D + D Ö , ʛ ,                     (4.12) 

ʜʝ            
3 3

0
0

1 1

( )
( ) i iP i

Pʊ Pi
P Pi i

U T A
T T T

k k
a

= =

D D
D D = = D = Dä ä  , ʅ ;                    (4.13)  

            
3 3

0
0

1 1

( )
( ) i iP i

Mʊ Mi
M Mi i

U T A
T T T

k k
a

= =

D D
D D = = D = Dä ä  , ʢʛ ;                  (4.14)   

    

3 3

1 1

( ) ( )
( ) i iP M
ʊ i i

P M i i

k T k T
T B T T

k k
d b

= =

D D D D
D = = = D = Dä ä , ( 1,3i =   );        (4.15) 

ʅT  
, 

0
ʉ ï ʥʠʞʥʷ ʤʝʞʘ ʜʽʘʧʘʟʦʥʫ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ɼʉ; BT

 
, 

0
ʉ ï ʚʝʨʭʥʷ ʤʝʞʘ 

ʜʽʘʧʘʟʦʥʫ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ɼʉ; i
Pi

P

A

k
a = ,( 1,3i = ) ï ʣʽʥʽʡʥʠʡ (1i= ), 

ʢʚʘʜʨʘʪʠʯʥʠʡ (2i= ) ʽ ʢʫʙʽʯʥʠʡ (3i= ) ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ɿʅ ʚ ʨʝʞʠʤʽ ɺʉ; 

i
Mi

M

A

k
a = ,( 1,3i = ) ï ʣʽʥʽʡʥʠʡ (1i=), ʢʚʘʜʨʘʪʠʯʥʠʡ (2i= ) ʽ ʢʫʙʽʯʥʠʡ (3i= ) 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ɿʅ ʚ ʨʝʞʠʤʽ ɺʄ; i iBb= , ( 1,3i = ) ï ʣʽʥʽʡʥʠʡ (1i= ), 

ʢʚʘʜʨʘʪʠʯʥʠʡ (2i= ) ʽ ʢʫʙʽʯʥʠʡ (3i= ) ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʂʇ; 

0ʧʦʪT T TD = -  , 
0
ʉ ï ʟʤʽʥʘ (ʚʽʜʭʠʣʝʥʥʷ) ʧʦʪʦʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ɼʉ ʧʦʪT  , ʧʨʠ 

ʷʢʽʡ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ,  ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ 0T   , 

ʧʨʠ ʷʢʽʡ ʚʠʟʥʘʯʝʥʽ ʽ ʧʘʩʧʦʨʪʠʟʦʚʘʥʽ ʡʦʛʦ  ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʘʩʧʦʨʪʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

0PU , Pk  ʽ Mk  ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1. 

 ɺʠʨʘʟʠ (4.11)é(4.15) ʫʷʚʣʷʶʪʴ ʩʦʙʦʶ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʘʙʩʦʣʶʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ (ʚ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʝʣʠʯʠʥ) ʜʣʷ 

ʜʘʥʦʾ ʧʦʪʦʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ɼʉ ʅ ʧʦʪ ɺT T T¢ ¢
 
. 

ʗʢʱʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɼʉ ʙʫʜʫʪʴ ʚʠʟʥʘʯʝʥʽ ʽ 

ʧʘʩʧʦʨʪʠʟʦʚʘʥʽ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ Pia  , Mia  , ʽ  ib , ( 3i= ) , ʘ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ ʪʝʨʤʦʜʘʪʯʠʢʦʤ ɼʉ  ʟ (4.3) ʙʫʜʝ 

ʚʠʟʥʘʯʝʥʘ ʧʦʪʦʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ Ĕ
ʧʦʪT T=  ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟ ʚʠʨʘʟʫ             
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                                 0
ĔT T TD = -  , 

0
ʉ                                              (4.16) 

 - ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ɼʉ, ʪʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ ʬʦʨʤʫʣʘʤʠ (4.10) é (4.15) ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʽ ʩʠʩʪʝʤʘʪʠʯʥʽ ʘʙʩʦʣʶʪʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʭʠʙʢʠ ɼʉ (ʚ ʦʜʠʥʠʮʷʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʝʣʠʯʠʥ) ʜʣʷ ʜʘʥʦʾ ʧʦʪʦʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ɼʉ ʅ ʧʦʪ ɺT T T¢ ¢
 
[6].  

 ʉʫʤʘʨʥʽ ʧʦʭʠʙʢʠ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʴ ɼʉ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʪT  , ʷʢʘ 

ʥʘʣʝʞʠʪʴ ʜʦ ʜʽʘʧʘʟʦʥʫ ʡʦʛʦ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ [3] 

                                      ( )P Pʊ PTSD =D D °D , ʅ ,                                   (4.17)  

                                     ( )ʄ ʄʊ ʄTSD =D D °D , ʛ ,                                   (4.18)  

ʜʝ ( )Pʊ TD D  ʽ ( )ʄʊ TD D  - ʚʽʜʧʦʚʽʜʥʽ ʜʦʜʘʪʢʦʚʽ ʩʠʩʪʝʤʘʪʠʯʥʽ ʘʙʩʦʣʶʪʥʽ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʭʠʙʢʠ ɼʉ ʚ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʝʣʠʯʠʥ, ʷʢʽ 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ (4.11) ʽ (4.12); PD  ʽ ʄD  - ʚʽʜʧʦʚʽʜʥʽ ʦʩʥʦʚʥʽ 

ʚʠʧʘʜʢʦʚʽ ʘʙʩʦʣʶʪʥʽ ʧʦʭʠʙʢʠ ɼʉ ʚ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʝʣʠʯʠʥ, ʷʢʽ ʟ 

ʜʦʚʽʨʯʦʶ ʡʤʦʚʽʨʥʽʩʪʶ p   ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʚʠʨʘʟʽʚ (ʜʠʚ. ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʜʦ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1) 

                                 2 2
0( ) ( )P p Pt PdD =° D +  , ʅ ,                              (4.19)  

                                2 2 3
0( ) ( ) 10M p Mt mdD =° D + Ö , ʛ ,                         (4.20) 

ʜʝ 0PD  , 0MD  , Pd  , md  - ʩʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʽ ʟʥʘʯʝʥʥʷ (ʉʂɿ) ʚʽʜʧʦʚʽʜʥʠʭ 

ʚʠʧʘʜʢʦʚʠʭ ʘʜʠʪʠʚʥʦʾ ʽ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʾ ʩʢʣʘʜʦʚʠʭ ʇɺ; pt  - ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʙʨʘʥʦʾ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ p  ʨʦʟʨʘʭʫʥʢʫ ʇɺ (1pt =  ʜʣʷ 0,68p=  , 2pt =  ʜʣʷ 

0,95p=  , 3pt =  ʜʣʷ 0,997p=  ). 

ɺ ʜʘʥʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʭʠʙʦʢ ɼʉ ʧʨʠʡʥʷʪʦ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʫ ʣʽʥʽʡʥʫ ( 1i=) ʟʘʣʝʞʥʽʩʪʴ ɿʅ ʽ ʂʇ ɼʉ ʚʽʜ 

TD  ʚʠʜʫ:  

              0 0 1
( )P P ʅ

U T U A TD º + D , ʤɺ , ʧʨʠ 0 0ʧʦʪT T TD = - ¢;            (4.21)  



46 

 

              0 0 1
( )P P ɺ

U T U A TD º + D , ʤɺ , ʧʨʠ 0 0ʧʦʪT T TD = - ²;             (4.22)   

             
1

( ) (1 )P P ʅ
k T k B TD º + D , ʤɺ/ʅ , ʧʨʠ 0 0ʧʦʪT T TD = - ¢;          (4.23)  

             
1

( ) (1 )P P ɺ
k T k B TD º + D , ʤɺ/ʅ , ʧʨʠ 0 0ʧʦʪT T TD = - ²;          (4.24)   

                                  ( ) ( )ʄ Pk T gk TD = D , ʤɺ/ʢʛ .                                    (4.25) 

 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʘʙʩʦʣʶʪʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ (ʚ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʝʣʠʯʠʥ), ʷʢʘ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ, ʤʘʻ ʚʠʛʣʷʜ [6] 

                             0( ) ( ) ( )PT Pʊ ʊT T T PdD D =D D + D , ʅ ,                               (4.26)  

                          3
0( ) ( ( ) ( ) ) 10Mʊ Mʊ ʊT T T mdD D = D D + D Ö , ʛ ,                        (4.27) 

ʜʝ      1
0 ( ) ʅ

Pʊ Pʅ
P

A
T T T

k
aD D = D = D , ʅ , ʧʨʠ 0 0ʧʦʪT T TD = - ¢;              (4.28) 

          1
0 ( ) ɺ

Pʊ Pɺ
P

A
T T T

k
aD D = D = D , ʅ , ʧʨʠ 0 0ʧʦʪT T TD = - ²;            (4.29) 

        1
0 ( ) ʅ
ʄʊ ʄʅ

ʄ

A
T T T

k
aD D = D = D , ʅ , ʧʨʠ 0 0ʧʦʪT T TD = - ¢;          (4.30)  

         1
0 ( ) ɺ
ʄʊ ʄɺ

ʄ

A
T T T

k
aD D = D = D , ʅ , ʧʨʠ 0 0ʧʦʪT T TD = - ²;            (4.31) 

               
  1( )ʊ ʅ ʅT B T Td bD = D = D, ʧʨʠ 0 0ʧʦʪT T TD = - ¢;                (4.32)  

               
  1( )ʊ ɺ ɺT B T Td bD = D = D, ʧʨʠ 0 0ʧʦʪT T TD = - ² ;                 (4.33) 

Pʅa  , Pɺa  , ʅ/
0
ʉ - ʣʽʥʽʡʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʘʜʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ 

ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ ɺʉ; ʄʅa  , ʄɺa  , ʢʛ/
0
ʉ - ʣʽʥʽʡʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʘʜʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ ɺʄ; ʅb  , ɺb  - ʣʽʥʽʡʥʽ ʚʽʜʥʦʩʥʽ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʂʇ ɼʉ. 

 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ 

ɼʉ ʧʨʠ ʡʦʪʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽ 

ʧʘʩʧʦʨʪʠʟʫʶʪʴʩʷ: 



47 

 

 - ʯʦʪʠʨʠ ʣʽʥʽʡʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʘ 
1ʅ

A  , 
1ɺ

A  , 
1ʅ

B  , 
1ɺ

B  

ʟʘʣʝʞʥʦʩʪʝʡ ɿʅ ʽ ʂʇ ɼʉ ʚʽʜ TD  ʚʠʜʫ (4.21) ʽ (4.22); 

 - ʰʽʩʪʴ ʣʽʥʽʡʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʘ Pʅa  , Pɺa  , ʄʅa  , ʄɺa  , ʅb  , 

ɺb  ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʚʠʜʫ (4.26) 

é (4.33). 

 

4.3 ʆʧʠʩ ʩʧʦʩʦʙʫ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ 

ɼʉ ʪʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ ʜʣʷ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

4.3.1 ʉʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʘʪʯʠʢʘ ʩʠʣʠ 

 ʇʽʜ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ɼʉ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʧʨʦʮʝʩ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʧʘʩʧʦʨʪʠʟʘʮʽʾ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʰʫʢʘʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 
1ʅ

A  , 
1ɺ

A  , 
1ʅ

B  ʽ 
1ɺ

B  ʟʘʣʝʞʥʦʩʪʝʡ (4.21) é (4.25) ɿʅ 

ʽ ʂʇ ɼʉ ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ TD  , ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ Pʅa  , Pɺa  , 

ʄʅa  , ʄɺa  , ʅb  , ɺb  ʤʦʜʝʣʝʡ (4.26) é (4.33) ʡʦʛʦ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʘʙʩʦʣʶʪʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ʚ ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ɼʉ. 

 ɺʠʟʥʘʯʝʥʥʷ ʮʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʪʨʴʦʭ ʥʘʩʪʫʧʥʠʭ 

ʢʘʣʽʙʨʫʚʘʥʴ ɼʉ ʩʧʦʩʦʙʦʤ ʡʦʛʦ ʪʝʩʪʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜʦʤʦʶ ʩʠʣʦʶ ʪʷʞʽʥʥʷ 

ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ ʚʽʜʦʤʦʾ ʤʘʩʠ (ʜʠʚ. ʧ. 3.1 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1) ʥʘ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʩʪʝʥʜʽ: 

 - ʧʝʨʰʝ ʢʘʣʽʙʨʫʚʘʥʥʷ ï ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 

1 0T T=  ʟʘ ʤʝʪʦʜʠʢʦʶ ʚʠʢʣʘʜʝʥʦʶ ʫ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʢʘʭ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʧʦʧʝʨʝʜʥʴʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1 (ʜʠʚ. ʧ. 5 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1). ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʴʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 0PU  , 

Pk  , Mk  ʌʇ ɼʉ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʠʨʘʟʘʭ (4.1) ʽ (4.2) ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ, ʘ ʪʘʢʦʞ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʚʠʧʘʜʢʦʚʠʭ 

ʧʦʭʠʙʦʢ PD  ʽ  MD  . ʎʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʞʝ ʚʠʟʥʘʯʝʥʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ˉ1; 
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 - ʜʨʫʛʝ ʢʘʣʽʙʨʫʚʘʥʥʷ ï ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʨʽʚʥʽʡ ʥʠʞʥʽʡ ʤʝʞʽ 

ʜʽʘʧʘʟʦʥʫ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ɼʉ 2 ʅT T=  ʟʘ ʤʝʪʦʜʠʢʦʶ ʚʠʢʣʘʜʝʥʦʶ ʫ 

ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʢʘʭ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1 (ʜʠʚ. ʧ. 

3.5 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʴʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 
0
ʅ
P

U  , ʅ
P

k  , ʅ
M

k  ʌʇ ɼʉ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʅT ;  

 - ʪʨʝʪʻ ʢʘʣʽʙʨʫʚʘʥʥʷ ï ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʨʽʚʥʽʡ ʚʝʨʭʥʽʡ ʤʝʞʽ 

ʜʽʘʧʘʟʦʥʫ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ɼʉ 3 ɺT T=  ʟʘ ʤʝʪʦʜʠʢʦʶ ʚʠʢʣʘʜʝʥʦʶ ʫ 

ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʢʘʭ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1 (ʜʠʚ. ʧ. 

3.5 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʴʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 
0
ɺ
P

U  , ɺ
P

k  , ɺ
M

k  ʌʇ ɼʉ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ɺT . 

 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʭ ʢʘʣʽʙʨʫʚʘʥʴ ʨʦʟʨʘʭʦʚʫʶʪʴ: 

 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʌʇ ɼʉ ʧʨʠ ʟʤʝʥʰʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   

                  0 0
1

0

ʅ
P P

ʅ
ʅ

U U
A

T T

-
=

-
 , ʤɺ/

0
ʉ , ʧʨʠ 0 0ʧʦʪT T TD = - ¢ ;             (4.34) 

 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʌʇ ɼʉ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   

                  0 0
1

0

ɺ
P P

ɺ
ɺ

U U
A

T T

-
=

-
 , ʤɺ/

0
ʉ , ʧʨʠ 0 0ʧʦʪT T TD = - ² ;             (4.35) 

 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʇ ɼʉ ʧʨʠ 

ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   
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 , 1/

0
ʉ , ʧʨʠ 0 0ʧʦʪT T TD = - ¢ ;             (4.36) 

 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʇ ɼʉ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   
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0
ʉ , ʧʨʠ 0 0ʧʦʪT T TD = - ² ;              (4.37) 

 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʘʜʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ 

ɺʉ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   

                       1ʅ
Pʅ

P

A

k
a =  , ʅ/

0
ʉ  , ʧʨʠ 0 0ʧʦʪT T TD = - ¢ ;                     (4.38) 

 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʘʜʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ 

ɺʉ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   

                        1ɺ
Pɺ

P

A

k
a =  , ʅ/

0
ʉ  , ʧʨʠ 0 0ʧʦʪT T TD = - ² ;                      (4.39) 

- ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʘʜʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ 

ɺʄ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   

                       1ʅ
ʄʅ

ʄ

A

k
a =  , ʢʛ/

0
ʉ  , ʧʨʠ 0 0ʧʦʪT T TD = - ¢ ;                    (4.40) 

 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʘʜʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ 

ɺʄ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   

                        1ɺ
ʄɺ

ʄ

A

k
a =  , ʢʛ/

0
ʉ  , ʧʨʠ 0 0ʧʦʪT T TD = - ² ;                     (4.41) 

- ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʧʨʠ ʟʤʝʥʰʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   

                               1ʅ ʅBb =  , 1/
0
ʉ  , ʧʨʠ 0 0ʧʦʪT T TD = - ¢ ;                       (4.42) 

- ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   

                               1ɺ ɺBb =  , 1/
0
ʉ  , ʧʨʠ 0 0ʧʦʪT T TD = - ² .                       (4.43) 

4.3.2 ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɼʉ 

ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 3.10 ʽ 3.11 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1. ɼʦʜʘʪʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ 
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ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɼʉ, 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 4.1.  

ɼʦ ʩʢʣʘʜʫ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ (ʨʠʩ. 3.10 ʽ 3.11) ʜʦʜʘʪʢʦʚʦ ʚʭʦʜʷʪʴ 

ʪʝʨʤʦʢʘʤʝʨʘ 15 (ʨʠʩ. 4.1.ʘ), ʪʝʨʤʦʰʘʬʘ 16 (ʨʠʩ. 4.1.ʙ); ʪʝʨʤʦʤʝʪʨ ʪʝʨʤʦʢʘʤʝʨʠ 17 

ʽ  ʪʝʨʤʦʩʪʘʪ ɼʉ 10 (ʨʠʩ. 4.1.ʚ) (ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ. 4.1 ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʟʥʘʯʝʥʥʷʤ 

ʥʘ ʨʠʩʫʥʢʘʭ 3.10 ʽ 3.11 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1 ʪʘ ʾʭ ʧʨʦʜʦʚʞʫʶʪʴ).  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 4.1. 

   

     

  ʘ)                                                                    ʙ) 

     

                           

                                   ʚ)    

ʈʠʩʫʥʦʢ 4.1 -  ɼʦʜʘʪʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɼʉ ʪʠʧʫ 

ʇɺʊɸ-0,2: ʘ) ï ʪʝʨʤʦʢʘʤʝʨʘ; ʙ) - ʪʝʨʤʦʰʘʬʘ; ʚ) ï ʪʝʨʤʦʩʪʘʪ ɼʉ 

 

15 16 18 17 

10 2 10 2 
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ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʩʪʝʥʜʘ ʘʥʘʣʦʛʽʯʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ 

ʝʣʝʢʪʨʠʯʥʽʡ ʩʭʝʤʽ ɼʉ, ʟʦʙʨʘʞʝʥʽʡ ʥʘ ʨʠʩ. 3.6 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1.  

ʊʝʨʤʦʩʪʘʪ 10 ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ɼʉ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʘʢʨʠʚʘʪʠ ʥʘ ʡʦʛʦ 

ʧʨʫʞʥʦʤʫ ʯʫʪʣʠʚʦʤʫ ʝʣʝʤʝʥʪʽ (ʏɽ) 1 ʪʝʥʟʦʨʝʟʠʩʪʦʨʠ 6, 7 ʽ ʪʝʨʤʦʜʘʪʯʠʢ 2 (ʨʠʩ. 

3.2 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʦʩʪʘʪʫ 10 ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʘʢʪʠʯʥʦ ʧʦʩʪʽʡʥʦʶ 

ʟʘʜʘʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʏɽ ʧʨʠ ʜʨʫʛʦʤʫ ʪʘ ʪʨʝʪʴʦʤʫ ʢʘʣʽʙʨʫʚʘʥʥʽ ɼʉ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʫʥʢʪʽʚ 4.5.6 ʽ 4.5.8.  

 

ʊʘʙʣʠʮʷ 4.1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ 

ˉ 

ʧ/ʧ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

(ʧʦʟ. ʥʘ ʨʠʩ. 4.1) 

ʊʠʧ ɺʠʤʦʛʠ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʽʣʴ- 

ʢʽʩʪʴ 

1 ʊʝʨʤʦʢʘʤʝʨʘ 

(ʧʦʟ. 15) 

ʊɺʊ-2 ɼʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ʤʽʥʫʩ 60Áʉ 

ʜʦ +100Áʉ . 

ʇʦʭʠʙʢʘ ʟʘʜʘʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

Ñ2Áʉ, ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ Ñ0,5Áʉ 

1 

2 ʊʝʨʤʦʰʘʬʘ 

(ʧʦʟ. 16) 

ʉʅʆʃ ɼʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ʢʽʤʥʘʪʥʦʾ 

ʜʦ +150Áʉ . 

ʇʦʭʠʙʢʘ ʟʘʜʘʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

Ñ5Áʉ 

1 

 

 

4.4 ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪ ʤʘʻ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʚʯʠʪʠ: 

- ʙʫʜʦʚʫ, ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʡʦʛʦ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ; 

- ʩʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʜʝʣʝʡ ʊʇ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ 

ʰʣʷʭʦʤ ʡʦʛʦ  ʢʘʣʽʙʨʫʚʘʥʥʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʩʪʝʥʜʽ ʚ ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ; 

- ʙʫʜʦʚʫ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ  ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2; 
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- ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʥʘʚʝʜʝʥʠʡ ʚ ʧ. 4.5, ʘ ʪʘʢʦʞ 

ʧʽʜʛʦʪʫʚʘʪʠ ʧʨʦʝʢʪ ʟʚʽʪʫ (ʧʨʦʪʦʢʦʣ) ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʟʘ 

ʚʠʤʦʛʘʤʠ ʥʘʚʝʜʝʥʠʤʠ ʚ ʧ. 4.6. ɺ ʧʨʦʝʢʪʽ ʟʚʽʪʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʩʽ ʧʫʥʢʪʠ, ʱʦ 

ʟʘʟʥʘʯʝʥʽ ʚ ʧ. 4.6, ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʪʘʙʣʠʮʷʤʠ ʪʘ ʯʠʩʪʠʤʠ ʩʪʦʨʽʥʢʘʤʠ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ.  

 

4.5 ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʪʘ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʪʠʧʫ 

ʇɺʊɸ-0,2 ʧʨʦʚʦʜʠʪʠ  ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʩʪʝʥʜʽ, ʟʦʙʨʘʞʝʥʦʤʫ ʨʠʩ.4.1, ʚ 

ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

4.5.1 ɿʘ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʰʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ, ʷʢʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧ. 4.3.1, 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 1 0T T=  (ʢʽʤʥʘʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ), ʧʨʠʡʥʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ ʧʨʦʚʝʜʝʥʦʛʦ ʚ ʧʦʧʝʨʝʜʥʽʡ 

ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ˉ1. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ 

ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ1 ʜʦʜʘʪʢʫ ɻ.   

4.5.2 ʇʽʜʢʣʶʯʠʪʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.12 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1, 

ʜʦ ʧʫʣʴʪʘ ʢʦʤʫʪʘʮʽʾ ʩʠʛʥʘʣʽʚ 4 (ʨʠʩ. 1.10 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1) 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʠʡ ɼʉ 2, ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 5, ʤʫʣʴʪʠʤʝʪʨ 6. ɺʢʣʶʯʠʪʠ 

ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 5 ʽ ʤʫʣʴʪʠʤʝʪʨ 6. 

ʇʝʨʝʚʽʨʠʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ɼʉ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʠʩ. 3.10 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1, ʤʫʣʴʪʠʤʝʪʨʦʤ 6 ʥʘʷʚʥʦʩʪʽ ʚʠʭʽʜʥʠʭ 

ʩʠʛʥʘʣʽʚ  ( 0)PU P=  ʽ 0( )TU T Tº  ɼʉ.    

ʄʫʣʴʪʠʤʝʪʨʫ 6 ʚʩʪʘʥʦʚʠʪʠ ʨʝʞʠʤ ʚʠʤʽʨʶʚʘʥʥʷ "Filter" ʟ ʢʽʣʴʢʽʩʪʶ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʬʽʣʴʪʨʘʮʽʾ ï 20. ʋ ʧʦʜʘʣʴʰʦʤʫ ʫʩʽ 

ʥʘʩʪʫʧʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʫʣʴʪʠʤʝʪʨʦʤ ʚʠʢʦʥʫʚʘʪʠ ʚ ʮʴʦʤʫ ʨʝʞʠʤʽ.  

 4.5.3 ɺʢʣʶʯʠʪʠ ʪʝʨʤʦʢʘʤʝʨʫ 15 ʽ ʪʝʨʤʦʰʘʬʫ 16 (ʨʠʩ. 4.1). ɿʘʜʘʪʠ ʚ 

ʪʝʨʤʦʢʘʤʝʨʽ 15 ʪʝʤʧʝʨʘʪʫʨʫ 0
2 20ʅT T ʉ= =-  , ʘ ʚ ʪʝʨʤʦʰʘʬʽ 16 
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ʪʝʤʧʝʨʘʪʫʨʫ 0
3 60ɺT T ʉ= =+  . ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʘʜʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʰʣʷʭʦʤ ʾʭ ʚʠʤʽʨʶʚʘʥʥʷ: 

- ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʦʙ'ʻʤʽ ʪʝʨʤʦʢʘʤʝʨʠ 15 ʪʝʨʤʦʤʝʪʨʦʤ 17 ʪʝʨʤʦʢʘʤʝʨʠ, 

ʷʢʠʡ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.2.ʘ; 

- ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʦʙ'ʻʤʽ ʪʝʨʤʦʰʘʬʠ 16 ʪʝʨʤʦʤʝʪʨʦʤ 8, ʷʢʠʡ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 4.2.ʙ. ɿʦʚʥʽʰʥʽʡ ʜʘʪʯʠʢ 18 ʪʝʨʤʦʤʝʪʨʘ 8 ʧʨʠ ʮʴʦʤʫ ʧʦʚʠʥʝʥ ʟʥʘʭʦʜʠʪʠʩʴ 

ʚʩʝʨʝʜʠʥʽ ʪʝʨʤʦʰʘʬʠ, ʷʢ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.3.ʘ. 

4.5.4 ɺʩʪʘʥʦʚʠʪʠ ɼʉ ʫ ʪʝʨʤʦʩʪʘʪ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.1.ʚ.  

4.5.5 ʇʦʤʽʩʪʠʪʠ ɼʉ 2 ʫ ʪʝʨʤʦʩʪʘʪʽ ʚ ʪʝʨʤʦʰʘʬʫ 16, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.3.ʘ 

 

   

 

ʘ)                                                         ʙ) 

ʈʠʩʫʥʦʢ 4.2 - ɿʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ: ʘ) ï ʚʩʝʨʝʜʠʥʽ ʪʝʨʤʦʢʘʤʝʨʠ15 - 

ʪʝʨʤʦʤʝʪʨ 17; ʙ) -  ʚʩʝʨʝʜʠʥʽ ʪʝʨʤʦʰʘʬʠ 16 - ʪʝʨʤʦʤʝʪʨ 8 (ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩʫʥʢʫ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʟʥʘʯʝʥʥʷʤ ʨʠʩʫʥʢʫ 2.1 ʪʘ ʾʭ ʧʨʦʜʦʚʞʫʶʪʴ) 

 

4.5.6 ʇʦ ʜʦʩʷʛʥʝʥʥʽ ʫ ʪʝʨʤʦʰʘʬʽ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 0
3 60ɺT T ʉ= º+  

(ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʤʽʨʶʚʘʪʠ ʪʝʨʤʦʤʝʪʨʦʤ 8, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.2.ʙ) ʚʠʪʨʠʤʘʪʠ ɼʉ 

ʚ ʪʝʨʤʦʰʘʬʽ ʧʨʠ ʮʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 30 ʭʚʠʣʠʥ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʜʽʾ: 

- ʚʠʤʽʨʷʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 3 ɺT T=  , 
0
ʉ  ʚ ʪʝʨʤʦʰʘʬʽ 16 ʪʝʨʤʦʤʝʪʨʦʤ 8 ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.2.ʙ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [
0
ʉ] ʟ ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ 

ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ2 ʜʦʜʘʪʢʫ ɻ; 

15 16 8 17 



54 

 

- ʦʜʷʛʥʫʪʠ ʪʝʧʣʦʽʟʦʣʶʶʯʽ ʨʫʢʘʚʠʯʢʠ, ʜʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 2 

ʭʚʠʣʠʥʠ) ʜʽʩʪʘʪʠ ɼʉ ʟ ʪʝʨʤʦʰʘʬʠ ʽ ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ ʥʘ ʰʪʘʪʠʚ 1 ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.10 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1; 

- ʜʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 2é3 ʭʚʠʣʠʥʠ) ʤʫʣʴʪʠʤʝʪʨʦʤ 6 (ʨʠʩ. 

3.10 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1), ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ  ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ  ʚʠʤʽʨʷʪʠ ʥʘ ʧʫʣʴʪʽ ʢʦʤʫʪʘʮʽʾ ʩʠʛʥʘʣʽʚ 4: 

ʘ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 13 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ 
0

( )ɺ
ɺʊ

U T , ( 0j = ), 

ʤɺ, ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ ʜʦ ʧʦʯʘʪʢʫ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ 

(ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʜʚʘ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ2 ʜʦʜʘʪʢʫ ɻ;  

ʙ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 12 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ 
0 0
ɺ
P

U  , ( 0j = ) ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ 

ʜʦ ʧʦʯʘʪʢʫ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʦʤʦʶ ʩʠʣʦʶ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ʤɺ] ʟ 

ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ2 ʜʦʜʘʪʢʫ ɻ; 

ʚ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 12 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ 55
( )ɺ
ɽP

U P  , ( 5j = ) ʥʘʚʘʥʪʘʞʝʥʦʛʦ 

ɼʉ ʚʽʜʦʤʦʶ ʩʠʣʦʶ ʪʷʞʽʥʥʷ   5ɽP   ,  ( 5j = ), ʅ , ʧ'ʷʪʠ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ ʤʘʩʦʶ 

5 15 12,5ɽ ɺm m ʢʛ= Ö = , ʰʣʷʭʦʤ ʾʭ ʚʠʚʽʰʫʚʘʥʥʷ ʥʘ ʧʽʜʚʽʩʥʽʡ ʩʠʩʪʝʤʽ ɼʉ, ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.11.ʙ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ʤɺ] 

ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ2 ʜʦʜʘʪʢʫ ɻ; 

ʛ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 13 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ 
5

( )ɺ
ɺʊ

U T , ʤɺ 

ʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʜʚʘ ʟʥʘʢʠ ʧʽʩʣʷ 

ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ2 ʜʦʜʘʪʢʫ ɻ. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʟʥʷʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ɼʉ. 

4.5.7 ʇʦʤʽʩʪʠʪʠ ɼʉ 2 ʫ ʪʝʨʤʦʩʪʘʪʽ ʚ ʪʝʨʤʦʢʘʤʝʨʫ 15, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 

4.3.ʙ. 
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ʘ)                                                         ʙ) 

ʈʠʩʫʥʦʢ 4.3 - ʅʘʛʨʽʚ ʘ) ɼʉ ʚ ʪʝʨʤʦʰʘʬʽ ʽ ʡʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʙ) ʚ ʪʝʨʤʦʢʘʤʝʨʽ 

(ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩʫʥʢʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʟʥʘʯʝʥʥʷʤ  

ʨʠʩʫʥʢʽʚ 1.10 ʽ 2.1 ʪʘ ʾʭ ʧʨʦʜʦʚʞʫʶʪʴ) 

 

4.5.8 ʇʦ ʜʦʩʷʛʥʝʥʥʽ ʚ ʪʝʨʤʦʢʘʤʝʨʽ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 0
2 20ʅT T ʉ= º-  

(ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʤʽʨʶʚʘʪʠ ʪʝʨʤʦʤʝʪʨʦʤ ʪʝʨʤʦʢʘʤʝʨʠ 17, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.2.ʘ) 

ʚʠʪʨʠʤʘʪʠ ɼʉ ʚ ʪʝʨʤʦʢʘʤʝʨʽ ʧʨʠ ʮʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 30 ʭʚʠʣʠʥ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʢʦʥʘʪʠ 

ʥʘʩʪʫʧʥʽ ʜʽʾ: 

- ʚʠʤʽʨʷʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 2 ʅT T=  , 
0
ʉ  ʚ ʪʝʨʤʦʢʘʤʝʨʽ 15 ʪʝʨʤʦʤʝʪʨʦʤ 

ʪʝʨʤʦʢʘʤʝʨʠ 17,  ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.2.ʘ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [
0
ʉ] ʟ 

ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ2 ʜʦʜʘʪʢʫ ɻ; 

- ʦʜʷʛʥʫʪʠ ʪʝʧʣʦʽʟʦʣʶʶʯʽ ʨʫʢʘʚʠʯʢʠ, ʜʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 2 

ʭʚʠʣʠʥʠ) ʜʽʩʪʘʪʠ ɼʉ ʟ ʪʝʨʤʦʢʘʤʝʨʠ ʽ ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ ʥʘ ʰʪʘʪʠʚ 1, ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.10 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1; 

- ʜʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 2é3 ʭʚʠʣʠʥʠ) ʤʫʣʴʪʠʤʝʪʨʦʤ 6 (ʨʠʩ. 

3.8.ʘ), ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ  ʚʠʤʽʨʷʪʠ ʥʘ ʧʫʣʴʪʽ 

ʢʦʤʫʪʘʮʽʾ ʩʠʛʥʘʣʽʚ 4 (ʨʠʩ. ʨʠʩ. 3.10 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1): 

18 16  2 15  2 
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ʘ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 13 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ 
0

( )ʅ
ʅʊ

U T , ( 0j = ), 

ʤɺ, ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ ʜʦ ʧʦʯʘʪʢʫ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ 

(ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʜʚʘ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ2 ʜʦʜʘʪʢʫ ɻ;  

ʙ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 12 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ 
0 0
ʅ
P

U  , ( 0j = ) ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ 

ʜʦ ʧʦʯʘʪʢʫ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʦʤʦʶ ʩʠʣʦʶ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ʤɺ] ʟ 

ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ2 ʜʦʜʘʪʢʫ ɻ; 

ʚ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 12 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ 55
( )ʅ
ɽP

U P  , ( 5j = ) ʥʘʚʘʥʪʘʞʝʥʦʛʦ 

ɼʉ ʚʽʜʦʤʦʶ ʩʠʣʦʶ ʪʷʞʽʥʥʷ   5ɽP   ,  ( 5j = ), ʅ , ʧ'ʷʪʠ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ ʤʘʩʦʶ 

5 15 12,5ɽ ɺm m ʢʛ= Ö = , ʰʣʷʭʦʤ ʾʭ ʚʠʚʽʰʫʚʘʥʥʷ ʥʘ ʧʽʜʚʽʩʥʽʡ ʩʠʩʪʝʤʽ ɼʉ, ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.11.ʙ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ʤɺ] 

ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ2 ʜʦʜʘʪʢʫ ɻ; 

ʛ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 13 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ 
5

( )ʅ
ʅʊ

U T , ʤɺ 

ʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʜʚʘ ʟʥʘʢʠ ʧʽʩʣʷ 

ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ2 ʜʦʜʘʪʢʫ ɻ. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʟʥʷʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ɼʉ. 

ʈʦʟʨʘʭʫʚʘʪʠ ʚʝʣʠʯʠʥʫ ʤʘʩʠ 5 15ɽ ɺm m= Ö  , ʢʛ, ʽ ʚʝʣʠʯʠʥʫ ʩʠʣʠ   

5 5ɽ ɽP m g=   ,  ( 5j = ), ʅ , ʷʢʠʤʠ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ɼʉ. ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʟʨʘʭʫʥʢʽʚ (ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ2 

ʜʦʜʘʪʢʫ ɻ.  

4.5.9 ɺʠʢʣʶʯʠʪʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ɼʉ ʪʘ ʚʩʽʭ ʧʨʠʣʘʜʽʚ ʩʪʝʥʜʫ. 

4.5.10 ʆʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʦʥʘʪʠ ʚ ʥʘʩʪʫʧʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

4.5.10.1 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣʠʮʷʭ ɻ1 ʽ ɻ2, 

ʚʠʟʥʘʯʠʪʠ: 
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- ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʥʘʧʨʫʛ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ ʧʨʠ ʡʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ 

               
50

0, 5( )ʅ ʅ ʅ
ʊ ʊʊ

U U U= +  , 
50

0, 5( )ɺ ɺ ɺ
ʊ ʊʊ

U U U= +  , ʤɺ.            (4.44) 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʅ
ʊ

U  ʽ ɺ
ʊ

U   (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʜʚʘ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) 

ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ2 ʜʦʜʘʪʢʫ ɻ. 

- ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ɼʉ ʧʨʠ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ (ʟʘ ʧʦʢʘʟʘʤʠ 

ʪʝʨʤʦʤʝʪʨʽʚ 8 ʽ 17) ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ ʡʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ 1 0T T=   

               2 0ʅT T TD = -  , 3 0ɺT T TD = -  , 
0
ʉ

 
 ;                              (4.45) 

- ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʪʝʨʤʦʜʘʪʯʠʢʦʤ ɼʉ ʧʦʪʦʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʡʦʛʦ ʏɽ   

ʽ   ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ɼʉ 

                  0
2
Ĕ Ĕ

ʅ
ʊ T

ʅ
T

U U
T T

k

-
= =  , 0

3
Ĕ Ĕ

ɺ
ʊ T

ɺ
T

U U
T T

k

-
= =   , 

0
ʉ ,                 (4.46) 

ʜʝ 0
0 ( 0 ) 500T TU U T C ʤB= = =  - ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʌʇ ɼʉ ʧʦ ʢʘʥʘʣʫ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʡʦʛʦ ʏɽ, ʪʦʙʪʦ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʊɼ ʧʨʠ ʚʠʤʽʨʶʚʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

00T C=  ; 0
10T
ʤɺk
ʉ

=  - ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʇ ɼʉ ʧʦ ʮʴʦʤʫ ʢʘʥʘʣʫ;  

- ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ɼʉ ʧʨʠ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ (ʟʘ ʧʦʢʘʟʘʤʠ 

ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ) ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ ʡʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ 1 0T T=   

               2 0
Ĕ

ʅT T TD = -  , 3 0
Ĕ

ɺT T TD = -  , 
0
ʉ

 
 ;                              (4.47) 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʚ [
0
ʉ] ʟ ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ 

ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ3 ʜʦʜʘʪʢʫ ɻ. 

 4.5.10.2 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣʠʮʷʭ ɻ1, ɻ2 ʽ ɻ3, 

ʚʠʟʥʘʯʠʪʠ: 

 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʌʇ ɼʉ ʧʨʠ ʟʤʝʥʰʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   
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                  0 0
1

ʅ
P P

ʅ
ʅ

U U
A

T

-
=

D
 , ʤɺ/

0
ʉ , ʧʨʠ 0 0ʧʦʪT T TD = - ¢ ;                (4.48) 

 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʌʇ ɼʉ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   

                  0 0
1

ɺ
P P

ɺ
ɺ

U U
A

T

-
=

D
 , ʤɺ/

0
ʉ , ʧʨʠ 0 0ʧʦʪT T TD = - ² ;                (4.49) 

 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʇ ɼʉ ʧʨʠ 

ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   

                       1

ʅ
P P

ʅ
P ʅ

k k
B

k T

-
=

D
 , 1/

0
ʉ , ʧʨʠ 0 0ʧʦʪT T TD = - ¢ ;                    (4.50) 

 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʇ ɼʉ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   

                        1

ɺ
P P

ɺ
P ɺ

k k
B

k T

-
=

D
 , 1/

0
ʉ , ʧʨʠ 0 0ʧʦʪT T TD = - ²

 
.                    (4.51) 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ (ʟ ʪʦʯʥʽʩʪʶ 

ʰʽʩʪʴ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ4 ʜʦʜʘʪʢʫ ɻ. 

 4.5.10.3 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣʠʮʷʭ ɻ1, ɻ2, ɻ3 ʽ ɻ4, 

ʚʠʟʥʘʯʠʪʠ: 

 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʘʜʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ 

ɺʉ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T  Pʅa  , ʅ/
0
ʉ , ʟʘ 

ʬʦʨʤʫʣʦʶ (4.38); 

           - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʘʜʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ 

ɺʉ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   Pɺa  , ʅ/
0
ʉ, ʟʘ 

ʬʦʨʤʫʣʦʶ (4.39); 

- ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʘʜʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ 

ɺʄ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T  ʄʅa  , ʢʛ/
0
ʉ , ʟʘ 

ʬʦʨʤʫʣʦʶ (4.40); 
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 - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʘʜʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ 

ɺʄ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T  ʄɺa  , ʢʛ/
0
ʉ , ʟʘ 

ʬʦʨʤʫʣʦʶ (4.41);  

- ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʧʨʠ ʟʤʝʥʰʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T   ʅb  , 1/
0
ʉ , ʟʘ ʬʦʨʤʫʣʦʶ (4.42);  

- ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʠ 0T  ɺb  , 1/
0
ʉ , ʟʘ ʬʦʨʤʫʣʦʶ (4.43). 

 ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ (ʟ 

ʪʦʯʥʽʩʪʶ ʰʽʩʪʴ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɻ5 ʜʦʜʘʪʢʫ ɻ. 

4.5.10.4 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣ (4.26), (4.27), (4.17) ʽ (4.18), ʟʘ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʜʘʥʠʤʠ ʪʘʙʣʠʮʴ ɻ1 ʽ ɻ5,  ʧʨʠʡʥʷʪʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʩʪʫʧʥʽ ʚʠʨʘʟʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ (ʧʨʠ ʜʦʚʽʣʴʥʽʡ ʧʦʪʦʯʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ɼʉ 

ʧʦʪT  ) ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʪʘ ʩʫʤʘʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʪT  , ʷʢʘ ʥʘʣʝʞʠʪʴ ʜʦ ʜʽʘʧʘʟʦʥʫ ʡʦʛʦ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ: 

- ʘʙʩʦʣʶʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ ɺʉ 

                       0 0
Ĕ Ĕ Ĕ( ) ( ) ( )PT ʧʦʪ Pʅ ʧʦʪ ʅ ʧʦʪT T ʊ T ʊ Pa bD = - + -,  ʅ,  

                                            ʧʨʠ 0
Ĕ 0ʧʦʪT T- ¢ ,                                                  (4.52) 

ʘʙʦ                  0 0
Ĕ Ĕ Ĕ( ) ( ) ( )PT ʧʦʪ Pɺ ʧʦʪ ɺ ʧʦʪT T ʊ T ʊ Pa bD = - + -,  ʅ,  

                                   ʧʨʠ 0
Ĕ 0ʧʦʪT T- ² ;                                                 (4.53)  

- ʘʙʩʦʣʶʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ ɺʄ 

                     
3

0 0
Ĕ Ĕ Ĕ( ) ( ( ) ( ) ) 10ʄT ʧʦʪ ʄʅ ʧʦʪ ʅ ʧʦʪT T ʊ T ʊ ma bD = - + - Ö,  ʛ,  

                                            ʧʨʠ 0
Ĕ 0ʧʦʪT T- ¢ ,                                               (4.54) 

ʘʙʦ                 3
0 0

Ĕ Ĕ Ĕ( ) ( ( ) ( ) ) 10ʄT ʧʦʪ ʄɺ ʧʦʪ ɺ ʧʦʪT T ʊ T ʊ ma bD = - + - Ö,  ʛ, 

                                            ʧʨʠ 0
Ĕ 0ʧʦʪT T- ² ;                                               (4.55)  

- ʩʫʤʘʨʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʚ ʨʝʞʠʤʘʭ ɺʉ ʽ ɺʄ ʟ ʜʦʚʽʨʯʦʶ 

ʡʤʦʚʽʨʥʽʩʪʶ 0,997p=  ( 3pt = ) 
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                                 Ĕ Ĕ( ) ( )P ʧʦʪ PT ʧʦʪ PT TSD =D °D , ʅ ,                                 (4.56)  

                               Ĕ Ĕ( ) ( )ʄ ʧʦʪ ʄʊ ʧʦʪ ʄT TSD =D °D , ʛ ,                                (4.57)  

ʜʝ Ĕ( )Pʊ ʧʦʪTD  ʽ Ĕ( )ʄʊ ʧʦʪTD  - ʚʽʜʧʦʚʽʜʥʽ ʜʦʜʘʪʢʦʚʽ ʩʠʩʪʝʤʘʪʠʯʥʽ ʘʙʩʦʣʶʪʥʽ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʭʠʙʢʠ ɼʉ ʚ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʝʣʠʯʠʥ, ʷʢʽ 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ (4.52) é (4.55); PD  ʽ ʄD  - ʚʽʜʧʦʚʽʜʥʽ ʦʩʥʦʚʥʽ 

ʚʠʧʘʜʢʦʚʽ ʘʙʩʦʣʶʪʥʽ ʧʦʭʠʙʢʠ ɼʉ ʚ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʝʣʠʯʠʥ, ʷʢʽ ʟ 

ʜʦʚʽʨʯʦʶ ʡʤʦʚʽʨʥʽʩʪʶ 0,997p=  ( 3pt = )  ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʚʠʨʘʟʽʚ (4.19) ʽ (4.20). 

 ɺ ʬʦʨʤʫʣʘʭ (4.52) é (4.57) ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʭʠʙʦʢ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʏɽ Ĕ
ʧʦʪT  , ʷʢʝ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʾʾ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʨʤʦʜʘʪʯʠʢʦʤ ɼʉ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ   

                                   0
Ĕ( )Ĕ ʊ ʧʦʪ T

ʧʦʪ
T

U ʊ U
T

k

-
=   , 

0
ʉ ,                                  (3.71) 

ʜʝ 0
0 ( 0 ) 500T TU U T C ʤB= = =  - ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʌʇ ɼʉ ʧʦ ʢʘʥʘʣʫ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʡʦʛʦ ʏɽ, ʪʦʙʪʦ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʊɼ ʧʨʠ ʚʠʤʽʨʶʚʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

00T C=  ; 0
10T
ʤɺk
ʉ

=  - ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʇ ɼʉ ʧʦ ʮʴʦʤʫ ʢʘʥʘʣʫ; 

Ĕ( )ʧʦʪʊ
U ʊ  , ʤɺ ï ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ.  

4.5.10.5 ɿʦʙʨʘʟʠʪʠ (ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʘʙʣʦʥ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ 

ʛʨʘʬʽʢʽʚ, ʥʘʜʘʥʠʡ ʫ ʜʦʜʘʪʢʫ ɹ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1) ʥʘʩʪʫʧʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʛʨʘʬʽʢʠ: 

 - ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʱʝʥʥʷ ʥʫʣʷ 0
Ĕ( )P ʧʦʪU T  , ʤɺ ʚʽʜ ʚʠʤʽʨʷʥʦʾ ʊɼ ʧʦʪʦʯʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ Ĕ
ʧʦʪT  ʚ ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ɼʉ. ɻʨʘʬʽʢ ʧʦʟʥʘʯʠʪʠ ʚ ʟʚʽʪʽ 

"ʈʠʩ. 2.1ɽ"; 

- ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ Ĕ( )P ʧʦʪk T  , ʤɺ/ʅ ʽ  Ĕ( )ʄ ʧʦʪk T  , 

ʤɺ/ʢʛ ʚʽʜ ʚʠʤʽʨʷʥʦʾ ʊɼ ʧʦʪʦʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ Ĕ
ʧʦʪT  ʚ ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ɼʉ. ɻʨʘʬʽʢʠ ʧʦʟʥʘʯʠʪʠ ʚ ʟʚʽʪʽ "ʈʠʩ. 2.2ɽ" ʽ "ʈʠʩ. 2.3ɽ" ʚʽʜʧʦʚʽʜʥʦ; 
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- ʟʘʣʝʞʥʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʠʭ (ʧʨʠ200ɺʄP P ʅ= =  ʽ 20ɺʄm m ʢʛ= =  ) 

ʘʙʩʦʣʶʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʚ ʨʝʞʠʤʘʭ ɺʉ Ĕ( )PT ʧʦʪTD  , ʅ ʽ  ɺʄ 

Ĕ( )ʄT ʧʦʪTD  , ʛ ʚʽʜ ʚʠʤʽʨʷʥʦʾ ʊɼ ʧʦʪʦʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ Ĕ
ʧʦʪT  ʚ ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ɼʉ. ɻʨʘʬʽʢʠ ʧʦʟʥʘʯʠʪʠ ʚ ʟʚʽʪʽ "ʈʠʩ. 2.4ɽ" ʽ "ʈʠʩ. 2.5ɽ" ʚʽʜʧʦʚʽʜʥʦ. 

4.5.10.6 ɺ ʪʘʙʣʠʮʽ 4.2 ʥʘʜʘʥʽ ʟʘ ʚʘʨʽʘʥʪʘʤʠ (ʥʦʤʝʨ ʚʘʨʽʘʥʪʫ ʚʽʜʧʦʚʽʜʘʻ 

ʥʦʤʝʨʫ ʩʪʫʜʝʥʪʘ ʟʘ ʩʧʠʩʢʦʤ ʥʘʚʯʘʣʴʥʦʾ ʛʨʫʧʠ) ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ 

ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ( )PU P  ʽ ( )TU T   ʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ.   ʈʦʟʨʘʭʫʚʘʪʠ ʟʘ 

ʜʘʥʠʤʠ ʪʘʙʣʠʮʴ ɻ1 ʽ ɻ5 ʜʦʜʘʪʢʫ ɻ ʜʣʷ ʩʚʦʛʦ ʚʘʨʽʘʥʪʫ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʯʠʩʣʦʚʽ 

ʟʥʘʯʝʥʥʷ: 

- ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ĔP  , ʅ ʚ ʨʝʞʠʤʽ ɺʉ ʽ Ĕm , ʢʛ ʚ ʨʝʞʠʤʽ ɺʄ; 

- ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʪT  , 
0
ʉ ʧʨʠ ʷʢʽʡ ʚʠʢʦʥʘʥʽ ʚʠʤʽʨʶʚʘʥʥʷ; 

- ʘʙʩʦʣʶʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʚ ʨʝʞʠʤʘʭ ɺʉ Ĕ Ĕ( , )PT ʧʦʪT PD  , ʅ ʽ  

ɺʄ Ĕ Ĕ( , )ʄT ʧʦʪT mD  , ʛ; 

- ʩʫʤʘʨʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʚ ʨʝʞʠʤʘʭ ɺʉ Ĕ Ĕ( , )P ʧʦʪT PSD  , ʅ ʽ  ɺʄ 

Ĕ Ĕ( , )ʄ ʧʦʪT mSD  , ʛ.  

 

ʊʘʙʣʠʮʷ 4.2 - ɿʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ɼʉ ʟʘ ʚʘʨʽʘʥʪʘʤʠ 

ɺʘʨʽʘʥʪ ˉ 1 2 3 4 5 6 7 8 

 ( )PU P ,ʤɺ 2,2585 5,3515 0,8510 4,5581 5,0531 5,1585 0,2745 1,7485 

 ( )TU T  ,ʤɺ 370,45 985,20 405,25 625,05 985,95 1085,0 385,08 618,17 

 

ɺʘʨʽʘʥʪ ˉ 9 10 11 12 13 14 15 16 

 ( )PU P ,ʤɺ 4,2827 0,9448 3,8715 4,9734 1,0798 4,0615 5,5745 3,5248 

 ( )TU T  ,ʤɺ 945,38 305,95 437,56 520,05 769,70 504,83 637,25 780,49 

 

ɺʘʨʽʘʥʪ ˉ 17 18 19 20 21 22 23 24 

 ( )PU P ,ʤɺ 0,3937 0,8537 3,4795 4,7550 0,7952 4,6529 1,1795 5,0595 

 ( )TU T  ,ʤɺ 398,46 405,95 738,20 1009,8 1015,5 401,92 708,50 880,09 
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4.6 ɿʤʽʩʪ ʟʚʽʪʫ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ɿʚʽʪ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʤʘʻ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʽ ʧʫʥʢʪʠ: 

- ʪʠʪʫʣʴʥʠʡ ʘʨʢʫʰ, ʦʬʦʨʤʣʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʜʦʜʘʪʢʫ ɺ ʽ 

ʧʽʜʧʠʩʘʥʠʡ ʩʪʫʜʝʥʪʦʤ; 

- ʧʫʥʢʪ "1 ʄʝʪʘ, ʦʙ'ʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ";  

- ʧʫʥʢʪ "2 ʄʦʜʝʣ ̔ʜʦʜʘʪʢʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ 

ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ". ɺ ʮʴʦʤʫ ʧʫʥʢʪʽ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʡʦʛʦ ʜʦʜʘʪʢʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽ ʩʫʤʘʨʥʠʭ ʧʦʭʠʙʦʢ 

ʚʠʤʽʨʶʚʘʥʥʷ, (1é2 ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "3 ʉʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʜʦʜʘʪʢʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ", (1é2 ʩʪʦʨʽʥʢʠ ʟʘ 

ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "4 ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɼʉ", 

(1é2 ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "5 ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʉ ʧʨʠ ʡʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ". ɺ ʮʴʦʤʫ ʧʫʥʢʪʽ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʪʘʙʣʠʮʽ 

ɻ1  ̔ɻ2 ʜʦʜʘʪʢʫ ɻ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʉ ʧʨʠ 

ʡʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʽ (ʪʘʙʣʠʮʷ ɻ1) ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ; 

- ʧʫʥʢʪ "6 ʈʦʟʨʘʭʫʥʢʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʜʦʜʘʪʢʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ". ɺ ʮʴʦʤʫ ʧʫʥʢʪʽ 

ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʫʩʽ ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʧ.ʧ. 4.5.10.1 é4.5.10.6, ʘ ʪʘʢʦʞ 

ʟʘʧʦʚʥʝʥʽ ʪʘʙʣʠʮʽ  ɻ3, ɻ4, ɻ5 ʜʦʜʘʪʢʫ ɻ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʽ 

ʨʠʩʫʥʢʠ 2.1ɽé2.5.ɽ.  

ʈʦʟʨʘʭʫʥʢʠ ʩʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʚʠʢʦʥʘʪʠ ʚʣʘʩʥʦʨʫʯ. 

ɼʦʧʫʩʢʘʻʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʧʨʦʛʨʘʤʠ MatCad (ʚʽʟʫʘʣʽʟʫʻ ʬʦʨʤʫʣʠ ʽ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʫ ʚʠʢʦʥʘʪʠ 

ʧʝʨʝʚʽʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ). ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʫ ʧ. 4.6 ʟʚʽʪʫ 

ʥʘʜʘʻʪʴʩʷ ʣʽʩʪʠʥʛ ʧʨʦʛʨʘʤʠ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʢʦʤʝʥʪʘʨʷʤʠ ʥʘ ʥʴʦʤʫ; 
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- ʧʫʥʢʪ "7 ɺʠʩʥʦʚʢʠ ʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɼʉ".  

 

4.7 ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

4.7.1 ʇʦʷʩʥʽʪʴ ʟʘ ʩʪʨʫʢʪʫʨʥʦʶ ʩʭʝʤʦʶ ʙʫʜʦʚʫ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ɼʉ. 

ʇʝʨʝʨʘʭʫʡʪʝ ʦʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2. 

4.7.2 ʇʦʷʩʥʽʪʴ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʭʝʤʦʶ ʨʦʙʦʪʫ ɺʃ ɼʉ. ʗʢʽ ʚʠʤʦʛʠ 

ʚʠʩʫʚʘʻ ɺʃ ʜʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʊʈ ʥʘ ʧʦʚʝʨʭʥʷʭ ʏɽ?  

4.7.3 ʇʦʷʩʥʽʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʝʣʝʢʪʨʠʯʥʫ ʩʭʝʤʫ, ʩʭʝʤʫ ʧʽʜʢʣʶʯʝʥʥʷ ʪʘ  

ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʤʦʜʘʪʯʠʢʘ TMP-36. ɿ ʷʢʦʶ ʤʝʪʦʶ ʪʝʨʤʦʜʘʪʯʠʢ TMP-

36 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʩʢʣʘʜʽ ɼʉ? 

4.7.4 ɿʘ ʷʢʠʤʠ ʚʠʨʘʟʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ɼʉ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ? 

4.7.5 ɿʘʧʠʰʽʪʴ ʌʇ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ. ʗʢ ʟʘ ʮʠʤʠ ʌʇ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʨʝʟʫʣʴʪʘʪʠ ʡʦʛʦ ʚʠʤʽʨʶʚʘʥʴ? ʗʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʦʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʪT  ʏɽ ɼʉ? 

4.7.6 ʇʦʷʩʥʽʪʴ ʬʽʟʠʯʥʦ ʜʞʝʨʝʣʦ ʚʠʥʠʢʥʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ 

ʧʦʭʠʙʢʠ ɼʉ. ʗʢ ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʩʧʦʨʪʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʌʇ ɼʉ? 

4.7.7 ɿʘʧʠʰʽʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʘʙʩʦʣʶʪʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʚ ʨʝʞʠʤʘʭ ɺʄ ʽ ɺʉ. 

4.7.8 ɿʘʧʠʰʽʪʴ ʤʦʜʝʣʽ ʘʙʩʦʣʶʪʥʠʭ ʩʫʤʘʨʥʠʭ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʚ ʨʝʞʠʤʘʭ ɺʄ ʽ ɺʉ. 

4.7.9 ʇʦʷʩʥʽʪʴ ʩʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ɼʉ. ɿʘʧʠʰʽʪʴ 

ʬʦʨʤʫʣʠ ʟʘ ʷʢʠʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʮʽ ʢʦʝʬʽʮʽʻʥʪʠ. 

4.7.10 ʆʧʠʰʽʪʴ ʣʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɼʉ. 
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5 ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ3 

ɸʃɻʆʈʀʊʄɯʏʅɸ ʂʆʄʇɽʅʉɸʎɯʗ ʊɽʄʇɽʈɸʊʋʈʅʀʍ ʇʆʍʀɹʆʂ 

ʊɽʅɿʆʈɽɿʀʉʊʆʈʅʆɻʆ ɼɸʊʏʀʂɸ ʉʀʃʀ 

 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ  

ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ʜʘʪʯʠʢʘ ʩʠʣʠ ʪʠʧʫ ʇɺʊɸ-0,2 ʚʠʨʦʙʥʠʮʪʚʘ ʛʨʫʧʠ ʢʦʤʧʘʥʽʡ 

"ɺʝʜʘ" (ʤ. ʂʠʾʚ). 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʫʩʫʥʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʚ ʧʦʧʝʨʝʜʥʽʡ 

ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ˉ2, ʰʣʷʭʦʤ ʾʭ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʟʘ ʜʚʦʤʘ 

ʩʧʦʩʦʙʘʤʠ.  

 

5.1 ʄʝʪʘ ʨʦʙʦʪʠ 

5.1.1 ɺʠʚʯʠʪʠ ʧʝʨʰʠʡ ʘʣʛʦʨʠʪʤ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ 

ʜʣʷ ʧʦʪʦʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʪT , ʧʨʠ ʷʢʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ, 

ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʡʦʛʦ ʬʫʥʢʮʽʡ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʘ ʤʦʜʝʣʷʤʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʚ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ˉ2, ʟ ʥʘʩʪʫʧʥʠʤ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʚʠʨʘʟʘʭ ʜʣʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ɼʉ. 

5.1.2 ʉʘʤʦʩʪʽʡʥʦ ʨʦʟʨʦʙʠʪʠ ʜʨʫʛʠʡ ʘʣʛʦʨʠʪʤ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ 

ʡʦʛʦ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 

ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ ʧʦʪʦʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʪT , ʧʨʠ ʷʢʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ, ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʡʦʛʦ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʘʙʩʦʣʶʪʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ʟʘ ʤʦʜʝʣʷʤʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʚ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ˉ2, ʟ 

ʥʘʩʪʫʧʥʠʤ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʷʢʦʩʪʽ ʧʦʧʨʘʚʦʢ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ɼʉ. 

5.1.3 ʇʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʧʝʨʝʚʽʨʢʫ ʷʢʦʩʪʽ ʘʣʛʦʨʠʪʤʽʯʥʦʾ 

ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-

0,2 ʟʘ ʜʚʦʤʘ ʟʘʟʥʘʯʝʥʠʤʠ ʚʠʱʝ ʘʣʛʦʨʠʪʤʘʤʠ ʜʣʷ ʜʚʦʭ ʜʦʚʽʣʴʥʠʭ ʚʠʟʥʘʯʝʥʠʭ 

ʚʠʢʣʘʜʘʯʝʤ ʧʦʪʦʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ɼʉ. 
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5.2 ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ɸʣʛʦʨʠʪʤʽʯʥʘ ʢʦʤʧʝʥʩʘʮʽʷ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʭʠʙʦʢ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʷʢ ʽ ʙʫʜʴ-ʷʢʦʛʦ 

ʽʥʰʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʤʝʭʘʥʽʯʥʠʭ ʚʝʣʠʯʠʥ, ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʘ 

ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ [1, 2]: 

 - ʩʧʦʩʦʙʦʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʨʝʢʮʽʾ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʧʘʩʧʦʨʪʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ 0 ( )PU TD  , ( )Pk TD  , ( )ʄk TD    ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʦʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʪT , ʧʨʠ ʷʢʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ɼʉ, ʟʘ ʤʦʜʝʣʷʤʠ (4.21)é(4.25), ʱʦ ʦʪʨʠʤʘʥʽ ʚ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ˉ2, ʟ 

ʥʘʩʪʫʧʥʠʤ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʚʠʨʘʟʘʭ (4.1) ʽ (4.2) ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ ɼʉ (ʧʝʨʰʠʡ ʩʧʦʩʽʙ); 

 - ʩʧʦʩʦʙʦʤ ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ ʧʦʪʦʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʪT , ʧʨʠ ʷʢʽʡ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ, ʟʥʘʯʝʥʴ ʡʦʛʦ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʘʙʩʦʣʶʪʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ Ĕ( )PT ʧʦʪTD  , Ĕ( )ʄT ʧʦʪTD  ʟʘ ʤʦʜʝʣʷʤʠ (4.52)é(4.55), ʱʦ 

ʦʪʨʠʤʘʥʽ ʚ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ˉ2, ʟ ʥʘʩʪʫʧʥʠʤ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʷʢʦʩʪʽ 

ʧʦʧʨʘʚʦʢ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ɼʉ, ʱʦ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʚʠʨʘʟʘʤʠ (4.1) ʽ (4.2) 

(ʜʨʫʛʠʡ ʩʧʦʩʽʙ). 

 ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʤʝʪʦʜʽʚ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʨʦʟʨʦʙʣʝʥʦ ʩʚʽʡ ʘʣʛʦʨʠʪʤ (ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ), ʚʽʜʧʦʚʽʜʥʦ ʧʝʨʰʠʡ, ʘʙʦ ʜʨʫʛʠʡ ʟʘ 

ʥʘʟʚʦʶ ʤʝʪʦʜʫ, ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ.  

 

5.2.1 ʇʝʨʰʠʡ ʘʣʛʦʨʠʪʤ  ʢʦʤʧʝʥʩʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ  

ʇʝʨʰʠʡ ʘʣʛʦʨʠʪʤ ʨʝʘʣʽʟʫʻ ʧʝʨʰʠʡ ʩʧʦʩʽʙ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ 

ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 [3].  

ʇʨʠ ʨʦʟʨʦʙʮʽ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ ʧʨʠʡʤʝʤʦ ʥʘʩʪʫʧʥʽ ʚʠʭʽʜʥʽ ʧʦʣʦʞʝʥʥʷ. 

1) ɺʝʣʠʯʠʥʦʶ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʦʪʦʯʥʽ ʟʥʘʯʝʥʥʷ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

0 ( )PU TD  , ( )Pk TD  , ( )ʄk TD    ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ, ʻ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ 
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ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ TD  ,
0
ʉ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.8). ʌʫʥʢʮʽʾ 

ʮʴʦʛʦ ʚʧʣʠʚʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʨʘʟʘʤʠ (4.21)é(4.25). ɺʩʽ ʩʢʣʘʜʦʚʽ ʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʮʠʭ ʬʫʥʢʮʽʡ ʚʧʣʠʚʫ  
0P

U  , 
P

k  , 
1ʅ

A  , 
1ɺ

A  , 
1ʅ

B  ʽ 
1ɺ

B  ʚʠʟʥʘʯʝʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ˉ2, ʚʚʘʞʘʶʪʴʩʷ ʚʽʜʦʤʠʤʠ ʽ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣʠʮʽ ɸ3.1 ʜʦʜʘʪʢʫ ɸ ʜʦ ʮʽʻʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ.  

2) ɺʝʣʠʯʠʥʦʶ, ʱʦ ʧʦʩʪʽʡʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʧʣʠʚʘʶʯʦʾ 

ʚʝʣʠʯʠʥʠ TD  ʻ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʪʝʨʤʦʜʘʪʯʠʢʘ 2 (ʨʠʩ. 4.1.ʚ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ˉ2), ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʯʫʪʣʠʚʦʤʫ ʝʣʝʤʝʥʪʽ ɼʉ, ʷʢʘ ʥʘ ʧʽʜʩʪʘʚʽ (4.3) ʽ (4.8) 

ʧʦʚ'ʷʟʘʥʘ ʟʽ ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨʠ TD  ʚʠʨʘʟʦʤ 

 
0 0 0 0

0

Ĕ Ĕ Ĕ Ĕ( ) ( ) ( ) ( )Ĕ T T T T T T

T T T

U T U U T U U T U T
T T T

k k k

- - -
D = - = - = , 

0
ʉ ,       (5.1) 

ʜʝ Ĕ( )TU T  , ʤɺ ï ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʊɼ ʧʨʠ ʧʦʪʦʯʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ T ; Tk  - ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʇ ʊɼ; 0
0 ,T C  - ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠ ʷʢʽʡ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ, ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʦʛʦ ʙʫʣʠ ʧʘʩʧʦʨʪʠʟʦʚʘʥʽ ʟʛʘʜʘʥʽ ʚʠʱʝ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʽ ʧʘʩʧʦʨʪʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ; 0
Ĕ( )TU T  , ʤɺ ï ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʊɼ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 0T . ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ Tk  ʽ ʩʢʣʘʜʦʚʦʾ 0
Ĕ( )TU T  ʯʠʩʝʣʴʥʠʢʘ 

ʚʠʨʘʟʫ (3.1) ʚʚʘʞʘʶʪʴʩʷ ʚʽʜʦʤʠʤʠ ʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ ɸ3.1 ʜʦʜʘʪʢʫ ɸ ʜʦ ʜʦ ʮʽʻʾ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ. 

3) ʄʘʪʝʤʘʪʠʯʥʘ ʢʦʨʝʢʮʽʷ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

0
Ĕ( )P TU U  , Ĕ( )P Tk U  , Ĕ( )ʄ Tk U    ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ 

                                   0
Ĕ Ĕ Ĕ( ) ( ) ( )T T TU T U T U TD = -  , ʤɺ ,                               (5.2) 

ʷʢʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʚʠʭʽʜʥʦʶ ʥʘʧʨʫʛʦʶ ʊɼ Ĕ
TU  , ʟʜʽʡʩʥʶʻʪʴʩʷ, ʥʘ ʧʽʜʩʪʘʚʽ ʤʦʜʝʣʝʡ 

(2.21)é(2.25), ʟʘ ʬʦʨʤʫʣʘʤʠ:   

                                         
1

0 0
Ĕ Ĕ( ) ( )P T TP

T

A
U U U U T

k
= + D , ʤɺ ;                             (5.3) 
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1Ĕ Ĕ( ) (1 ( ))P T ʊP
T

B
k U k U T

k
= + D , ʤɺ/ʅ ,                         (5.4)  

                                     Ĕ Ĕ( ) ( )ʄ T P Tk U gk U=  , ʤɺ/ʢʛ ,                                        (5.5) 

ʜʝ                                      
1

0A =  , 
1

0B =  , ʧʨʠ Ĕ( ) 0TU TD =;                              (5.6) 

                              
1 1ʅ

A A=  , 
1 1ʅ

B B=  , ʧʨʠ Ĕ( ) 0TU TD ;                       (5.7) 

                              
1 1ɺ

A A=  , 
1 1ɺ

B B=  , ʧʨʠ Ĕ( ) 0TU TD .                        (5.8) 

 4) ʇʽʩʣʷ ʢʦʨʝʢʮʽʾ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ  ʬʫʥʢʮʽʡ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʟʘ ʤʦʜʝʣʷʤʠ (5.3)é(5.5) ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ɼʉ 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ (4.1) ʽ (4.2) ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

 - ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ  

                                       
0

Ĕ Ĕ( ) ( )
Ĕ

Ĕ( )

p P T

P T

U P U U
P

k U

-
=  , ʅ ;                                   (5.9)  

- ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ  

                                        
0

Ĕ Ĕ( ) ( )
Ĕ

Ĕ( )

p P T

ʄ T

U P U U
m

k U

-
=  , ʢʛ ,                                (5.10) 

ʜʝ Ĕ( )pU P  , ʤɺ - ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ɼʉ ʧʦ ʢʘʥʘʣʫ 

ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ ʧʨʠ ʧʦʪʦʯʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ; 0
Ĕ( )P TU U  , ʤɺ , Ĕ( )P Tk U , ʤɺ/ʅ   ʽ  

Ĕ Ĕ( ) ( )ʄ T P Tk U gk U=  , ʤɺ/ʢʛ ï ʚʽʜʢʦʨʠʛʦʚʘʥʽ ʟʘ ʚʠʨʘʟʘʤʠ (5.3)é(5.5) ʧʦʪʦʯʥʽ 

ʟʥʘʯʝʥʥʷ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ  ʧʨʠ ʧʦʪʦʯʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ. 

 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʧʦʣʦʞʝʥʴ ʧʝʨʰʠʡ ʘʣʛʦʨʠʪʤ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ 

ʧʦʩʣʽʜʦʚʥʽ ʜʽʾ. 

 1) ɺʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʥʘʧʨʫʛ ɼʉ Ĕ( )pU P  ʽ Ĕ( )TU T  , ʤɺ ʧʨʠ ʧʦʪʦʯʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ. 

 2) ʈʦʟʨʘʭʫʥʦʢ ʚʝʣʠʯʠʥʠ 
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                                     0
Ĕ Ĕ Ĕ( ) ( ) ( )T T TU T U T U TD = -  , ʤɺ .                               (5.11) 

 3) ʇʝʨʝʚʽʨʢʘ ʚʠʢʦʥʘʥʥʷ ʦʜʥʽʻʾ ʟ ʫʤʦʚ: 

                                                  Ĕ( ) 0TU TD = ;                                               (5.12)             

                                                  Ĕ( ) 0TU TD  ;                                               (5.13)                

                                                  Ĕ( ) 0TU TD  .                                               (5.14)  

 4) ʈʦʟʨʘʭʫʥʦʢ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 0
Ĕ( )P TU U  , 

Ĕ( )P Tk U  , Ĕ( )ʄ Tk U    ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʟʘ ʬʦʨʤʫʣʘʤʠ (5.3)é(5.8) ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʘ ʟ ʫʤʦʚ (5.12) é (5.14) ʚʠʢʦʥʫʻʪʴʩʷ. 

 5) ʈʦʟʨʘʭʫʥʦʢ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ɼʉ ʟʘ ʬʦʨʤʫʣʘʤʠ (5.9) ʽ (5.10).  

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ɼʉ ʫ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʥʝ ʤʽʩʪʷʪʴ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ʫ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʡʦʛʦ ʨʦʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ʤʽʥʫʩ 10 ʜʦ +50
0
ʉ.  

ɹʣʦʢ-ʩʭʝʤʘ ʮʴʦʛʦ ʧʝʨʰʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 3.1.  

ɼʣʷ ʩʫʪʪʻʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʫ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʡʦʛʦ ʨʦʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ (ʚʽʜ ʤʽʥʫʩ 10 ʜʦ +50
0
ʉ) ʮʝʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝ ʙʫʪʠ ʚʜʦʩʢʦʥʘʣʝʥʦ ʟʘ 

ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʪʦʯʥʦʾ ʢʦʨʝʢʮʽʾ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

0
Ĕ( )P TU U  , Ĕ( )P Tk U  , Ĕ( )ʄ Tk U    ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʟʘ ʬʦʨʤʫʣʘʤʠ 

(ʦʪʨʠʤʘʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʤʦʜʝʣʝʡ (4.8)é(4.10)) [4,6]:   

      
2 331 2

0 0 2 3
Ĕ Ĕ Ĕ Ĕ( ) ( ) ( ) ( )P T T ʊ ʊP

T ʊ ʊ

AA A
U U U U T U T U T

k k k
= + D + D + D, ʤɺ ;        (5.15) 

    
2 331 2

2 3
Ĕ Ĕ Ĕ Ĕ( ) (1 ( ) ( ) ( ))P T ʊP ʊ ʊ

T ʊ ʊ

BB B
k U k U T U T U T

k k k
= + D + D + D, ʤɺ/ʅ ,       (5.16)  

                                   Ĕ Ĕ( ) ( )ʄ T P Tk U gk U=  , ʤɺ/ʢʛ ,                                  (3.17) 
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ʜʝ iA  , ( 1,3i = ) ï ʚʽʜʧʦʚʽʜʥʦ ʣʽʥʽʡʥʠʡ, ʢʚʘʜʨʘʪʠʯʥʠʡ ʪʘ ʢʫʙʽʯʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ; iB  , ( 1,3i = ) ï ʚʽʜʧʦʚʽʜʥʦ 

ʚʽʜʥʦʩʥʽ ʣʽʥʽʡʥʠʡ, ʢʚʘʜʨʘʪʠʯʥʠʡ ʪʘ ʢʫʙʽʯʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ.  

 

 

ʈʠʩʫʥʦʢ 5.1 - ɹʣʦʢ-ʩʭʝʤʘ ʧʝʨʰʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 

 

 ʊʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ɿʅ iA   ʽ ʂʇ iB  , ( 1,3i = ), ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʚʠʨʘʟʽʚ 

(5.15) é (5.17), ʚʠʟʥʘʯʘʶʪʴʩʷ ʰʣʷʭʦʤ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʩʪʝʥʜʽ ʚ 

ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʩʧʦʩʦʙʦʤ, ʱʦ ʨʦʟʛʣʷʥʫʪʦ ʚ ʧ. 4.3.1 ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ˉ2. ʆʜʥʘʢ, ʧʨʠ ʮʴʦʤʫ, ʜʣʷ ʷʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʮʠʭ ʰʝʩʪʠ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ ʧʨʠ ʙʽʣʴʰʽʡ (ʥʝ ʤʝʥʰʝ ʰʝʩʪʠ) ʢʽʣʴʢʦʩʪʽ 

ʇʘʩʧʦʨʪʥʽ 
ʢʦʝʬʽʮʽʻʥʪʠ ɼʉ 

U0P, kP, A1H, 

A1B, B1H, B1B, 

kT, UT(T0) 

 

ɺʠʤʽʨʶʚʘʥʥʷ 
UP(P), UT(T) 

ʈʦʟʨʘʭʫʥʦʢ 

ʈʦʟʨʘʭʫʥʦʢ 

ʈʦʟʨʘʭʫʥʦʢ ʈɺ 

ʟʘ ʬʦʨʤʫʣʘʤʠ (5.9), ʘʙʦ (5.10) 

ʟʘ ʬʦʨʤʫʣʦʶ (5.11) 

ʟʘ ʬʦʨʤʫʣʘʤʠ (5.3)é(5.5) 

UP(P) 

UT(T) 

UT(T0) ȹUT 

<0 >0 

=0 

A1H, 

B1H 
 

A1B, 

B1B 
 

A1=B=0 
 

  U0P(UT), kP(UT), kM(UT) 

ȹUT 

U0P 

  kP, kT 

P, ʘʙʦ  m 
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ʪʝʤʧʝʨʘʪʫʨ jT  , ( 1,6j² ) ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʫ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʨʦʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ (ʚʽʜ ʤʽʥʫʩ 10 ʜʦ +50
0
ʉ) ɼʉ. 

 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʭ ʢʘʣʽʙʨʫʚʘʥʴ ʩʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʶʪʴ ʜʣʷ ʢʦʞʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ jT  , ( 1,6j² ) ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 
0 ( )P jU T  ʽ ( )P jk T   ʌʇ 

ɼʉ, ʘ ʧʦʪʽʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ (ʥʘʧʨʠʢʣʘʜ ʧʨʦʛʨʘʤʠ Excel), 

ʚʠʢʦʥʫʶʪʴ ʾʭ ʧʦʣʽʥʦʤʽʘʣʴʥʦʶ ʘʧʨʦʢʩʠʤʘʮʽʶ ʟʘ ʤʦʜʝʣʷʤʠ (4.8)é(4.10). ʇʽʩʣʷ 

ʮʴʦʛʦ ʟʜʽʡʩʥʶʶʪʴ, ʷʢ ʦʧʠʩʘʥʦ ʚʠʱʝ, ʧʝʨʝʭʽʜ ʚʽʜ ʤʦʜʝʣʝʡ (4.8)é(4.10) ʜʦ ʤʦʜʝʣʝʡ 

(5.15)é(5.17). 

          

5.2.2 ʇʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʘʣʛʦʨʠʪʤʽʯʥʦʾ  ʢʦʤʧʝʥʩʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ 

ɼʉ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʘʣʛʦʨʠʪʤʠʯʥʦʾ  ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʚ ʜʽʘʧʘʟʦʥʽ ʡʦʛʦ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʩʪʝʥʜʽ (ʜʠʚ. ʫ ʧ. 4.3.2 ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ˉ2) ʧʨʠ ʜʚʦʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ï ʥʝʛʘʪʠʚʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

0
1 15T ʉº-  ʽ ʧʦʟʠʪʠʚʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 0

2 50T ʉº+  , ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʟ ʚʽʜʦʤʠʤ 

ʝʪʘʣʦʥʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ ï ʤʘʩʠ ʧʝʨʝʚʽʨʦʯʥʦʛʦ ʝʪʘʣʦʥʥʦʛʦ 

ʚʘʥʪʘʞʫ m  ʜʚʦʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ɼʉ, ʧʝʨʰʠʡ ʟ ʷʢʠʭ ʂm  ʦʪʨʠʤʘʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʭʠʙʦʢ ɼʉ, ʘ ʜʨʫʛʠʡ ʅm  - ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ. 

ɼʣʷ ʮʽʻʾ ʧʝʨʝʚʽʨʢʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʜʽʾ: 

-  ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʚʽʨʦʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ɼʉ ʚʽʜʦʤʦʶ ʩʠʣʦʶ ʪʷʞʽʥʥʷ ʇP  

ʧʝʨʝʚʽʨʦʯʥʦʛʦ ʝʪʘʣʦʥʥʦʛʦ ʚʘʥʪʘʞʫ ʚʽʜʦʤʦʾ ʤʘʩʠ m , ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ ʟ ʚʽʜʦʤʠʭ 

ʤʘʩ ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʧʨʠ ʜʚʦʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ï 

ʥʝʛʘʪʠʚʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 0
1 15T ʉº-  ʽ   ʧʦʟʠʪʠʚʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 0

2 50T ʉº+  ; 
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- ʧʨʠ ʢʦʞʥʦʤʫ ʪʘʢʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ɼʉ ʚʽʜʦʤʦʶ ʩʠʣʦʶ ʪʷʞʽʥʥʷ P  

ʚʠʤʽʨʷʪʠ ʚʠʭʽʜʥʽ ʥʘʧʨʫʛʠ ( , )P ʇ jU P T  ʽ ( )T jU T  , ( 1, 2j = - ʽʥʜʝʢʩ ʟʘʜʘʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ) ʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ;   

- ʚʠʟʥʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ  ʂjm  ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ jT    

( 1, 2j = ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʟʘ ʬʦʨʤʫʣʦʶ:  

                             
0

Ĕ Ĕ( , ) ( )
Ĕ

Ĕ( )

P j P T
ʂj

ʄ T

U P T U U
m

k U

-
=  , 1, 2j =  , ʢʛ ,                 (5.18) 

ʜʝ Ĕ( , )P jU P T  , ʤɺ - ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ɼʉ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

jT  ; 0
Ĕ( )P TU U  , ʤɺ ʽ  Ĕ( )ʄ Tk U  , ʤɺ/ʢʛ ï ʚʽʜʢʦʨʠʛʦʚʘʥʽ ʟʘ ʚʠʨʘʟʘʤʠ (5.3) é (5.5) 

ʟʥʘʯʝʥʥʷ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ; 

- ʚʠʟʥʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ  ʅjm  ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ jT    

( 1, 2j = ) ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʟʘ ʬʦʨʤʫʣʦʶ  

                                  
0

Ĕ( , )
Ĕ

P j P
ʅj

ʄ

U P T U
m

k

-
=  , 1, 2j =  , ʢʛ ,                     (5.19) 

ʜʝ Ĕ( , )P jU P T  , ʤɺ - ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ɼʉ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

jT  ; 0PU  , ʤɺ ʽ  ʄk  , ʤɺ/ʢʛ ï ʟʥʘʯʝʥʥʷ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʫʥʢʮʽʡ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ; 

- ʨʦʟʨʘʭʫʚʘʪʠ ʘʙʩʦʣʶʪʥʽ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʦʤʦʾ ʤʘʩʠ  m ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ jT  , ( 1, 2j = ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʟʘ ʬʦʨʤʫʣʦʶ  

                                     ĔMʂj ʂjm mD = - , 1, 2j =  , ʢʛ ;                            (5.20) 
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- ʨʦʟʨʘʭʫʚʘʪʠ ʘʙʩʦʣʶʪʥʽ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʦʤʦʾ ʤʘʩʠ  m ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ jT  , ( 1, 2j = ) ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʟʘ ʬʦʨʤʫʣʦʶ  

                                     ĔMʅj ʅjm mD = - , 1, 2j =  , ʢʛ ;                            (5.21) 

 - ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʜʥʦʰʝʥʥʷ 

                                          
Mʅj

j
Mʂj

n
D

=
D

   , 1, 2j =  ,                                 (5.22) 

ʷʢʽ ʻ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʷʢʦʩʪʽ ʘʣʛʦʨʠʪʤʽʯʥʦʾ  ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ.  

ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʮʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʢʘʟʫʶʪʴ ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʪʦʯʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ ʟʘ ʨʘʭʫʥʦʢ ʘʣʛʦʨʠʪʤʽʯʥʦʾ  ʢʦʤʧʝʥʩʘʮʽʾ 

ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ. 

 ʗʢʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ 

                                              1jn  , 1, 2j =  ,                                        (5.23) 

ʪʦ ʚʠʢʦʥʘʥʘ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʘʣʛʦʨʠʪʤʽʯʥʘ  ʢʦʤʧʝʥʩʘʮʽʷ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ 

ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ ʚ ʜʽʘʧʘʟʦʥʽ ʡʦʛʦ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʏʠʤ ʙʽʣʴʰʝ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʮʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʪʠʤ ʚʠʱʝ  ʷʢʽʩʪʴ 

ʘʣʛʦʨʠʪʤʽʯʥʦʾ  ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ 

ɼʉ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʚ ʜʽʘʧʘʟʦʥʽ ʡʦʛʦ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

 

5.3 ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ 

ʘʣʛʦʨʠʪʤʽʯʥʦʾ  ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ 

ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʘʣʛʦʨʠʪʤʽʯʥʦʾ  

ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-

0,2 ʚ ʜʽʘʧʘʟʦʥʽ ʡʦʛʦ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʨʝʪʝʣʴʥʦ ʦʧʠʩʘʥʦ ʫ ʧ. 4.3.2 ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ˉ2. ʇʝʨʝʣʽʢ ʧʨʠʣʘʜʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʷʭ 3.1 ʽ 4.1 ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ˉ1 ʽ ˉ2. 
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5.4 ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪ ʤʘʻ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʝ: 

- ʚʠʚʯʠʪʠ ʜʚʘ ʩʧʦʩʦʙʠ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ; 

- ʚʠʚʯʠʪʠ ʧʝʨʰʠʡ ʘʣʛʦʨʠʪʤ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2; 

- ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʨʦʙʠʪʠ ʜʨʫʛʠʡ ʘʣʛʦʨʠʪʤ (ʟ ʡʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ 

ʪʘ ʙʣʦʢ-ʩʭʝʤʦʶ) ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʜʨʫʛʠʡ  ʩʧʦʩʽʙ 

ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʡʦʛʦ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʭʠʙʦʢ; 

- ʚʠʚʯʠʪʠ ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʥʘʚʝʜʝʥʠʡ ʚ ʧ. 5.5, 

ʘ ʪʘʢʦʞ ʧʽʜʛʦʪʫʚʘʪʠ ʧʨʦʝʢʪ ʟʚʽʪʫ (ʧʨʦʪʦʢʦʣ) ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ʟʘ ʚʠʤʦʛʘʤʠ ʥʘʚʝʜʝʥʠʤʠ ʚ ʧ. 5.6. ɺ ʧʨʦʝʢʪʽ ʟʚʽʪʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʩʽ 

ʧʫʥʢʪʠ ʟʘʟʥʘʯʝʥʽ ʚ ʧ. 5.6 ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʪʘʙʣʠʮʷʤʠ ʪʘ ʯʠʩʪʠʤʠ ʩʪʦʨʽʥʢʘʤʠ 

ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ.  

 

5.5 ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʪʘ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ 

ʃʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʫʚʘʪʠ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ.  

5.5.1 ɿʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ1 ʜʦʜʘʪʢʫ ɼ ʜʦ ʮʽʻʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ (ʟ 

ʪʦʯʥʽʩʪʶ ʥʝ ʤʝʥʰʝ ʥʽʞ  ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʚʩʽ ʚʢʘʟʘʥʽ ʚ ʥʽʡ ʽ ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʘʩʧʦʨʪʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ɼʉ, ʱʦ ʦʪʨʠʤʘʥʽ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙ̔ʪ ˉ1 ʽ ˉ2. 

5.5.2 ʈʦʟʨʘʭʫʚʘʪʠ ʽ ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ2 ʜʦʜʘʪʢʫ ɼ ʜʦ ʮʽʻʾ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ (ʟ ʪʦʯʥʽʩʪʶ ʥʝ ʤʝʥʰʝ ʥʽʞ  ʰʽʩʪʴ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʚʩʽ 

ʚʢʘʟʘʥʽ ʚ ʥʽʡ ʩʢʣʘʜʦʚʽ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʝʡ (5.3)é(5.5) ʟʘ ʷʢʠʤʠ ʫ 
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ʧʝʨʰʦʤʫ ʘʣʛʦʨʠʪʤʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʥʘ ʢʦʨʝʢʮʽʷ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ 

ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 0
Ĕ( )P TU U  , Ĕ( )P Tk U  , Ĕ( )ʄ Tk U    ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ɼʉ. 

5.5.3 ʅʘ ʧʽʜʩʪʘʚʽ ʜʨʫʛʦʛʦ ʩʧʦʩʦʙʫ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ (ʜʠʚ. ʧʦʯʘʪʦʢ ʧ. 2) ʨʦʟʨʦʙʠʪʠ ʜʨʫʛʠʡ 

ʘʣʛʦʨʠʪʤ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2. ɼʣʷ ʮʴʦʛʦ: 

- ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʡʦʛʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ (ʧʦʜʽʙʥʽ ʤʦʜʝʣʷʤ (3.3) é 

(3.5) ʜʣʷ ʧʝʨʰʦʛʦ ʘʣʛʦʨʠʪʤʫ); 

- ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʠʭ ʤʦʜʝʣʝʡ (ʧʦʜʽʙʥʽ ʨʦʟʨʘʭʫʥʢʘʤ 

ʚʠʢʦʥʘʥʠʤ ʫ ʧ. 2.1) ʽ ʟʘʧʠʩʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚ ʪʘʙʣʠʮʶ, ʷʢʫ ʩʢʣʘʩʪʠ 

ʩʘʤʦʩʪʽʡʥʦ (ʧʦʜʽʙʥʫ ʪʘʙʣʠʮʽ ɼ2 ʜʦʜʘʪʢʫ ɼ).  

- ʩʢʣʘʩʪʠ ʙʣʦʢ-ʩʭʝʤʫ ʘʣʛʦʨʠʪʤʫ. 

5.5.4 ɺʠʢʦʥʘʪʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧ. 2.2, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʧʝʨʝʚʽʨʢʫ ʷʢʦʩʪʽ 

ʘʣʛʦʨʠʪʤʽʯʥʦʾ  ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ 

ɼʉ ʚ ʜʽʘʧʘʟʦʥʽ ʡʦʛʦ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

5.5.4.1 ʇʽʜʢʣʶʯʠʪʠ ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.11 ʜʦ ʧʫʣʴʪʘ ʢʦʤʫʪʘʮʽʾ 

ʩʠʛʥʘʣʽʚ 4 (ʨʠʩ. 1.10) ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʠʡ ɼʉ 2, ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 5, 

ʤʫʣʴʪʠʤʝʪʨ 6. ɺʢʣʶʯʠʪʠ ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 5 ʽ ʤʫʣʴʪʠʤʝʪʨ 6. 

ʇʝʨʝʚʽʨʠʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ɼʉ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʤʫʣʴʪʠʤʝʪʨʦʤ 6 

ʥʘʷʚʥʦʩʪʽ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ  ( 0)PU P=  ʽ 0( )TU T Tº  ɼʉ.   ʄʫʣʴʪʠʤʝʪʨʫ 6 

ʚʩʪʘʥʦʚʠʪʠ ʨʝʞʠʤ ʚʠʤʽʨʶʚʘʥʥʷ "Filter" ʟ ʢʽʣʴʢʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʬʽʣʴʪʨʘʮʽʾ ï 20. ʋ ʧʦʜʘʣʴʰʦʤʫ ʚʩʽ ʥʘʩʪʫʧʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʤʫʣʴʪʠʤʝʪʨʦʤ ʚʠʢʦʥʫʚʘʪʠ ʚ ʮʴʦʤʫ ʨʝʞʠʤʽ.  

 5.5.4.2 ɺʢʣʶʯʠʪʠ ʪʝʨʤʦʢʘʤʝʨʫ 15 ʽ ʪʝʨʤʦʰʘʬʫ 16. ɿʘʜʘʪʠ ʚ 

ʪʝʨʤʦʢʘʤʝʨʽ 15 ʪʝʤʧʝʨʘʪʫʨʫ 0
1 15T ʉº-  , ʘ ʚ ʪʝʨʤʦʰʘʬʽ 16 ʪʝʤʧʝʨʘʪʫʨʫ 

0
2 50T ʉº+  . ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʘʜʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʢʦʥʪʨʦʣʶʚʘʪʠ ʰʣʷʭʦʤ ʾʭ 

ʚʠʤʽʨʶʚʘʥʥʷ: 
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- ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʦʙ'ʻʤʽ ʪʝʨʤʦʢʘʤʝʨʠ 15 ʪʝʨʤʦʤʝʪʨʦʤ 17 ʪʝʨʤʦʢʘʤʝʨʠ, 

ʷʢʠʡ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.2.ʘ; 

- ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʦʙ'ʻʤʽ ʪʝʨʤʦʰʘʬʠ 16 ʪʝʨʤʦʤʝʪʨʦʤ 8, ʷʢʠʡ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 4.2.ʙ. ɿʦʚʥʽʰʥʽʡ ʜʘʪʯʠʢ 18 ʪʝʨʤʦʤʝʪʨʘ 8, ʧʨʠ ʮʴʦʤʫ, ʧʦʚʠʥʝʥ ʟʥʘʭʦʜʠʪʠʩʴ 

ʚʩʝʨʝʜʠʥʽ ʪʝʨʤʦʰʘʬʠ.  

5.5.4.3 ɺʩʪʘʥʦʚʠʪʠ ɼʉ ʫ ʪʝʨʤʦʩʪʘʪ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.1.ʚ.  

5.5.4.4 ʇʦʤʽʩʪʠʪʠ ɼʉ 2 ʫ ʪʝʨʤʦʩʪʘʪʽ ʚ ʪʝʨʤʦʰʘʬʫ 16, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 

4.3.ʘ.  

5.5.4.5 ʇʦ ʜʦʩʷʛʥʝʥʥʽ ʫ ʪʝʨʤʦʰʘʬʽ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 0
2 50T ʉº+  

(ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʤʽʨʶʚʘʪʠ ʪʝʨʤʦʤʝʪʨʦʤ 8, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.2.ʙ) ʚʠʪʨʠʤʘʪʠ ɼʉ 

ʚ ʪʝʨʤʦʰʘʬʽ ʧʨʠ ʮʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 30 ʭʚʠʣʠʥ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʜʽʾ. 

5.5.4.5.1 ɺʠʤʽʨʷʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 2T  , 
0
ʉ  ʚ ʪʝʨʤʦʰʘʬʽ 16 ʪʝʨʤʦʤʝʪʨʦʤ 8, ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.2.ʙ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [
0
ʉ] ʟ ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ 

ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ3 ʜʦʜʘʪʢʫ ɼ. 

5.5.4.5.2 ʆʜʷʛʥʫʪʠ ʪʝʧʣʦʽʟʦʣʶʶʯʽ ʨʫʢʘʚʠʯʢʠ, ʜʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ 

ʥʽʞ ʟʘ 2 ʭʚʠʣʠʥʠ) ʜʽʩʪʘʪʠ ɼʉ ʟ ʪʝʨʤʦʰʘʬʠ ʽ ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ ʥʘ ʰʪʘʪʠʚ 1, 

ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.10 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1. 

5.5.4.5.3 ɼʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 1 ʭʚʠʣʠʥʫ) ʤʫʣʴʪʠʤʝʪʨʦʤ 6 

(ʨʠʩ. 3.10 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1), ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ  ʚʠʤʽʨʷʪʠ ʥʘ ʧʫʣʴʪʽ ʢʦʤʫʪʘʮʽʾ ʩʠʛʥʘʣʽʚ 4 (ʨʠʩ. 3.11 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1): 

ʘ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 13 ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ 2,1
( )

ʊ
U T , ʤɺ, 

ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ ʜʦ ʧʦʯʘʪʢʫ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ 

[ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʜʚʘ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɸ3 ʜʦʜʘʪʢʫ ɸ;  

ʙ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 12 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ 0 2( )PU T  ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ ʜʦ 

ʧʦʯʘʪʢʫ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʦʤʦʶ ʩʠʣʦʶ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ʤɺ] ʟ 

ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ3 ʜʦʜʘʪʢʫ ɼ. 
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5.5.4.5.4 ɼʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 1 ʭʚʠʣʠʥʫ) ʟʜʽʡʩʥʠʪʠ 

ʧʝʨʝʚʽʨʦʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ɼʉ ʚʽʜʦʤʦʶ ʩʠʣʦʶ ʪʷʞʽʥʥʷ P  ʧʝʨʝʚʽʨʦʯʥʦʛʦ 

ʝʪʘʣʦʥʥʦʛʦ ʚʘʥʪʘʞʫ ʚʽʜʦʤʦʾ ʤʘʩʠ m , ʷʢʫ ʧʦʧʝʨʝʜʥʴʦ ʟʬʦʨʤʫʚʘʪʠ ʟ ʚʽʜʦʤʠʭ ʤʘʩ 

ʝʪʘʣʦʥʥʠʭ ʚʘʥʪʘʞʽʚ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ 

                              1 2 32 2 6,25ɺ ɺ ɺm m m m ʢʛ= + + =   .                             (5.24) 

5.5.4.5.5 ɼʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 1 ʭʚʠʣʠʥʫ) ʤʫʣʴʪʠʤʝʪʨʦʤ 6 

(ʨʠʩ. 1.10 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1), ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ  ʚʠʤʽʨʷʪʠ ʥʘ ʧʫʣʴʪʽ ʢʦʤʫʪʘʮʽʾ ʩʠʛʥʘʣʽʚ 4: 

ʘ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 12 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ 2( , )PU P T  ʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ. 

ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ɼ3 ʜʦʜʘʪʢʫ ɼ;  

ʙ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 13 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ 2,2
( )

ʊ
U T , ʤɺ 

ʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʜʚʘ ʟʥʘʢʠ ʧʽʩʣʷ 

ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ3 ʜʦʜʘʪʢʫ ɼ. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʟʥʷʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ɼʉ. 

5.5.4.6 ʇʦʤʽʩʪʠʪʠ ɼʉ 2 ʫ ʪʝʨʤʦʩʪʘʪʽ ʚ ʪʝʨʤʦʢʘʤʝʨʫ 15, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 

4.3.ʙ. 

5.5.4.7 ʇʦ ʜʦʩʷʛʥʝʥʥʽ ʚ ʪʝʨʤʦʢʘʤʝʨʽ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 0
1 15T ʉº-  

(ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʤʽʨʶʚʘʪʠ ʪʝʨʤʦʤʝʪʨʦʤ ʪʝʨʤʦʢʘʤʝʨʠ 17, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 

3.12.ʘ) ʚʠʪʨʠʤʘʪʠ ɼʉ ʚ ʪʝʨʤʦʢʘʤʝʨʽ ʧʨʠ ʮʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 30 ʭʚʠʣʠʥ, ʧʽʩʣʷ ʯʦʛʦ 

ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʜʽʾ. 

5.5.4.7.1 ɺʠʤʽʨʷʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 1T  , 
0
ʉ  ʚ ʪʝʨʤʦʢʘʤʝʨʽ 15 ʪʝʨʤʦʤʝʪʨʦʤ 

ʪʝʨʤʦʢʘʤʝʨʠ 17, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.2.ʘ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [
0
ʉ] ʟ 

ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ3 ʜʦʜʘʪʢʫ ɼ. 

5.5.4.7.2 ʆʜʷʛʥʫʪʠ ʪʝʧʣʦʽʟʦʣʶʶʯʽ ʨʫʢʘʚʠʯʢʠ, ʜʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ 

ʥʽʞ ʟʘ 2 ʭʚʠʣʠʥʠ) ʜʽʩʪʘʪʠ ɼʉ ʟ ʪʝʨʤʦʢʘʤʝʨʠ ʽ ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ ʥʘ ʰʪʘʪʠʚ 1, 

ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.10.ʚ; 
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5.5.4.7.3 ɼʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 1 ʭʚʠʣʠʥʫ) ʤʫʣʴʪʠʤʝʪʨʦʤ 6 

(ʨʠʩ. 3.8.ʘ), ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ  ʚʠʤʽʨʷʪʠ ʥʘ 

ʧʫʣɹʪʽ ʢʦʤʫʪʘʮʽʾ ʩʠʛʥʘʣʽʚ 4 (ʨʠʩ. 3.11): 

ʘ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 13 ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ 1,1
( )

ʊ
U T , ʤɺ, 

ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ ʜʦ ʧʦʯʘʪʢʫ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ 

[ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʜʚʘ ʟʥʘʢʘ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ3 ʜʦʜʘʪʢʫ ɼ;  

ʙ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 12 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ 0 1( )PU T  ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ ʜʦ 

ʧʦʯʘʪʢʫ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʦʤʦʶ ʩʠʣʦʶ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ʤɺ] ʟ 

ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ3 ʜʦʜʘʪʢʫ ɼ. 

5.5.4.7.4 ɼʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 1 ʭʚʠʣʠʥʫ) ʟʜʽʡʩʥʠʪʠ 

ʧʝʨʝʚʽʨʦʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ɼʉ ʚʽʜʦʤʦʶ ʩʠʣʦʶ ʪʷʞʽʥʥʷ P  ʪʦʛʦ ʞ ʩʘʤʦʛʦ 

ʧʝʨʝʚʽʨʦʯʥʦʛʦ ʝʪʘʣʦʥʥʦʛʦ ʚʘʥʪʘʞʫ ʚʽʜʦʤʦʾ ʤʘʩʠ m .   

5.5.4.7.5  ɼʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 1 ʭʚʠʣʠʥʫ) ʤʫʣʴʪʠʤʝʪʨʦʤ 6 

(ʨʠʩ. 3.8.ʘ), ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ  ʚʠʤʽʨʷʪʠ ʥʘ 

ʧʫʣɹʪʽ ʢʦʤʫʪʘʮʽʾ ʩʠʛʥʘʣʽʚ 4 (ʨʠʩ. 3.11): 

ʘ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 12 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ 1( , )PU P T  ʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ. 

ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ɼ3 ʜʦʜʘʪʢʫ ɼ;  

ʙ) ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ 13 - ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ 1,2
( )

ʊ
U T , ʤɺ 

ʥʘʚʘʥʪʘʞʝʥʦʛʦ ɼʉ. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʜʚʘ ʟʥʘʢʠ ʧʽʩʣʷ 

ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ3 ʜʦʜʘʪʢʫ ɼ. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʟʥʷʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ɼʉ. 

5.5.5 ɺʠʢʣʶʯʠʪʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ɼʉ ʪʘ ʚʩʽʭ ʧʨʠʣʘʜʽʚ ʩʪʝʥʜʫ.  

5.5.6 ʆʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʦʥʘʪʠ ʚ ʥʘʩʪʫʧʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 
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5.5.6.1 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣʠʮʽ ɼ3 

ʜʦʜʘʪʢʫ ɼ, ʚʠʟʥʘʯʠʪʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʥʘʧʨʫʛ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ  

                
,1 ,2

( ) 0, 5( ( ) ( ))j j jʊ ʊ ʊ
U T U T U T= +  ,

 
1, 2j =  , ʤɺ.             (5.25) 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ( )jʊ
U T  (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʜʚʘ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) 

ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ3 ʜʦʜʘʪʢʫ ɼ. 

5.5.6.2 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣʠʮʽ ɼ3 

ʜʦʜʘʪʢʫ ɼ, ʚʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʟʤʽʥ ʚʠʭʽʜʥʠʭ ʥʘʧʨʫʛ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ  

  
                   0

Ĕ Ĕ( ) ( ) ( )T j j Tʊ
U T U T U TD = -  ,

 
1, 2j =  , ʤɺ.                 (5.26) 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 1
Ĕ( )TU TD  ʽ 2

Ĕ( )TU TD  (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʜʚʘ ʟʥʘʢʠ 

ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ4 ʜʦʜʘʪʢʫ ɼ. 

5.5.6.3 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʷʭ 

ɼ2 ʽ ɼ3 ʜʦʜʘʪʢʫ ɼ, ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʜʢʦʨʠʛʦʚʘʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ Ĕ( )T jU TD  

ʟʥʘʯʝʥʥʷ ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʌʇ ɼʉ ʟʘ ʬʦʨʤʫʣʘʤʠ:  

                 
1

0 1 10
Ĕ( ( )) ( )ʅ

P ʊʊ P
T

A
U U T U U T

k
= + D , ʜʣʷ 1

Ĕ( )TU TD , ʤɺ ;            (5.27)  

              
1

0 2 20
Ĕ( ( )) ( )ɺ

P ʊʊ P
T

A
U U T U U T

k
= + D , ʜʣʷ 2

Ĕ( )TU TD , ʤɺ ;           (5.28) 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 0 1( ( ))P ʊ
U U T  ʽ 0 2( ( ))P ʊ

U U T  (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ 

ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ4 ʜʦʜʘʪʢʫ ɼ. 

5.5.6.4 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʷʭ 

ɼ2 ʽ ɼ3 ʜʦʜʘʪʢʫ ɼ, ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʜʢʦʨʠʛʦʚʘʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ Ĕ( )T jU TD  

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʇ ɼʉ: 

- ʚ ʨʝʞʠʤʽ ɺʉ ʟʘ ʬʦʨʤʫʣʘʤʠ:  

             
1

1 1
Ĕ( ( )) (1 ( ))ʅ

P ʊʊ P
T

B
k U T k U T

k
= + D , ʜʣʷ 1

Ĕ( )TU TD , ʤɺ/ʅ ;       (5.29)  
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1

2 2
Ĕ( ( )) (1 ( ))ɺ

P ʊʊ P
T

B
k U T k U T

k
= + D , ʜʣʷ 2

Ĕ( )TU TD , ʤɺ/ʅ ;      (5.30) 

- ʚ ʨʝʞʠʤʽ ɺʄ ʟʘ ʬʦʨʤʫʣʘʤʠ:  

                        1 1( ( )) ( ( ))ʄ Pʊ ʊ
k U T gk U T= , ʜʣʷ 1

Ĕ( )TU TD , ʤɺ/ʢʛ ;             (5.31)  

                   2 2( ( )) ( ( ))ʄ Pʊ ʊ
k U T gk U T= , ʜʣʷ 2

Ĕ( )TU TD , ʤɺ/ʢʛ .            (5.32) 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 1( ( ))P ʊ
k U T  , 2( ( ))P ʊ

k U T  , 1( ( ))ʄ ʊ
k U T  ʽ 

2( ( ))ʄ ʊ
k U T  (ʟ ʪʦʯʥʽʩʪʶ ʰʽʩʪʴ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ4 

ʜʦʜʘʪʢʫ ɼ.    

5.5.6.5 ɺʠʟʥʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ Ĕʂjm
 
ʚʽʜʦʤʦʾ ʤʘʩʠ m ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ jT  , ( 1, 2j = ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʰʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ 

ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʟʘ ʬʦʨʤʫʣʦʶ  

                             
0

Ĕ Ĕ( , ) ( )
Ĕ

Ĕ( )

P j P T
ʂj

ʄ T

U P T U U
m

k U

-
=  , 1, 2j =  , ʢʛ ,                     (5.33) 

ʜʝ Ĕ( , )P jU P T  , ʤɺ - ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ɼʉ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

jT  ; 0
Ĕ( )P TU U  , ʤɺ ʽ  Ĕ( )ʄ Tk U  , ʤɺ/ʢʛ ï ʚʽʜʢʦʨʠʛʦʚʘʥʽ ʟʘ ʚʠʨʘʟʘʤʠ (5.27)é(5.32) 

ʟʥʘʯʝʥʥʷ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 1Ĕʂm  ʽ 2Ĕʂm  (ʚ [ʢʛ] ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) 

ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ5 ʜʦʜʘʪʢʫ ɼ.  

5.5.6.6 ɺʠʟʥʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʅjm  ʤʘʩʠ  m ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

jT  , ( 1, 2j = ) ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʟʘ ʬʦʨʤʫʣʦʶ  

                               
0

Ĕ( , )
Ĕ

P j P
ʅj

ʄ

U P T U
m

k

-
=  , 1, 2j =  , ʢʛ ,                     (5.34) 



80 

 

ʜʝ Ĕ( , )P jU P T  , ʤɺ - ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ɼʉ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

jT  ; 0PU  , ʤɺ ʽ  ʄk  , ʤɺ/ʢʛ ï ʟʥʘʯʝʥʥʷ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʫʥʢʮʽʡ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 1Ĕʅm  ʽ 2Ĕʅm  (ʚ [ʢʛ] ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) 

ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ5 ʜʦʜʘʪʢʫ ɼ. 

5.5.6.7 ʈʦʟʨʘʭʫʚʘʪʠ ʘʙʩʦʣʶʪʥʽ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʦʤʦʾ ʤʘʩʠ  m ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ jT  , ( 1, 2j = ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ  

                             3Ĕ( ) 10Mʂj ʂjm mD = - Ö , 1, 2j =  , ʛ .                           (5.35) 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 1MʂD  ʽ 2MʂD  (ʚ [ʛ] ʟ ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ ʢʦʤʠ) 

ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ5 ʜʦʜʘʪʢʫ ɼ. 

5.5.6.8 ʈʦʟʨʘʭʫʚʘʪʠ ʘʙʩʦʣʶʪʥʽ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʦʤʦʾ ʤʘʩʠ  m ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ jT  , ( 1, 2j = ) ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ  

                             3Ĕ( ) 10Mʅj ʅjm mD = - Ö , 1, 2j =  , ʛ .                          (5.36) 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 1MʅD  ʽ 2MʅD  (ʚ [ʛ] ʟ ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ ʢʦʤʠ) 

ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ5 ʜʦʜʘʪʢʫ ɼ.  

 5.5.6.9 ʈʦʟʨʘʭʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪʠ ʷʢʦʩʪʽ ʘʣʛʦʨʠʪʤʽʯʥʦʾ  ʢʦʤʧʝʥʩʘʮʽʾ 

ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ - 1n  , ʧʨʠ ʟʤʝʥʰʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (0TD ) ʽ 2n  , ʧʨʠ   ʟʙʽʣʴʰʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (0TD ) ʟʘ ʬʦʨʤʫʣʦʶ 

                                          
Mʅj

j
Mʂj

n
D

=
D

   , 1, 2j =  .                                     (5.37) 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 1n  ʽ 2n  (ʚ [ʛ] ʟ ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ɼ6 ʜʦʜʘʪʢʫ ɼ. 

 5.5.6.10 ʇʝʨʝʚʽʨʠʪʠ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ 
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                                               1jn  , 1, 2j =  ,                                             (5.38) 

ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʮʠʭ ʫʤʦʚ ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɼ6 ʜʦʜʘʪʢʫ ɼ. 

ʗʢʱʦ ʫʤʦʚʠ (5.38) ʚʠʢʦʥʫʶʪʴʩʷ, ʪʦ ʟʜʽʡʩʥʝʥʘ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʧʝʨʰʠʤ 

ʘʣʛʦʨʠʪʤʦʤ ʘʣʛʦʨʠʪʤʽʯʥʘ  ʢʦʤʧʝʥʩʘʮʽʷ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2  ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ɼʉ ʚ 

ʜʽʘʧʘʟʦʥʽ ʡʦʛʦ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ.  

  5.5.7 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʷʢʦʩʪʽ 

ʘʣʛʦʨʠʪʤʽʯʥʦʾ  ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ 

ɼʉ ʟʘ ʧʝʨʰʠʤ ʘʣʛʦʨʠʪʤʦʤ ʚ ʜʽʘʧʘʟʦʥʽ ʡʦʛʦ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

   

5.6 ɿʤʽʩʪ ʟʚʽʪʫ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ɿʚʽʪ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʤʘʻ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʽ ʧʫʥʢʪʠ: 

- ʪʠʪʫʣʴʥʠʡ ʘʨʢʫʰ, ʦʬʦʨʤʣʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʜʦʜʘʪʢʫ ɺ ʽ 

ʧʽʜʧʠʩʘʥʠʡ ʩʪʫʜʝʥʪʦʤ; 

- ʧʫʥʢʪ "1 ʄʝʪʘ, ʦʙ'ʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ";  

- ʧʫʥʢʪ "2 ʇʝʨʰʠʡ ʘʣʛʦʨʠʪʤ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2". ɺ ʮʴʦʤʫ ʧʫʥʢʪʽ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʙʣʦʢ-ʩʭʝʤʫ 

ʘʣʛʦʨʠʪʤʫ ʪʘ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʢʦʨʝʢʮʽʾ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʧʘʩʧʦʨʪʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ 0
Ĕ( )P TU U  , Ĕ( )P Tk U  , Ĕ( )ʄ Tk U    ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʽ 

ʚʠʟʥʘʯʝʥʥʷ ʈɺ, (ʧʨʠʙʣʠʟʥʦ 2 ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ);  

- ʧʫʥʢʪ "3 ɼʨʫʛʠʡ ʘʣʛʦʨʠʪʤ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʭʠʙʦʢ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2". ɺ ʮʴʦʤʫ ʧʫʥʢʪʽ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʙʣʦʢ-ʩʭʝʤʫ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʩʪʫʜʝʥʪʦʤ ʜʨʫʛʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʦʨʝʢʮʽʾ, ʪʘ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ 

ʚʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ Ĕ( )PT TUD  , 

Ĕ( )ʄT TUD  ʽ ʢʦʨʝʢʮʽʾ ʈɺ, (ʧʨʠʙʣʠʟʥʦ 2 ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "4 ʉʧʦʩʽʙ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʘʣʛʦʨʠʪʤʽʯʥʦʾ  ʢʦʤʧʝʥʩʘʮʽʾ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ", (1é2 ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ); 
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- ʧʫʥʢʪ "5 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʘʣʛʦʨʠʪʤʽʯʥʦʾ  ʢʦʤʧʝʥʩʘʮʽʾ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ". ɺ ʮʴʦʤʫ ʧʫʥʢʪʽ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʪʘʙʣʠʮʽ ɼ1 ʽ 

ɼ2 ʜʦʜʘʪʢʫ ɼ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʜʝʣʝʡ (3.3) é 

(3.5), ʪʘʙʣʠʮʶ ɼ3 ʜʦʜʘʪʢʫ ɼ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʫʩʽ 

ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʧ. 5.5.6, ʘ ʪʘʢʦʞ ʟʘʧʦʚʥʝʥʽ ʪʘʙʣʠʮʽ  ɼ4, ɼ5 ʽ ɼ6 ʜʦʜʘʪʢʫ ɼ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ; 

- ʧʫʥʢʪ "6 ɺʠʩʥʦʚʢʠ ʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɼʉ".  

 

5.7 ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

5.7.1 ʇʦʷʩʥʽʪʴ ʬʽʟʠʯʥʦ ʜʞʝʨʝʣʦ ʚʠʥʠʢʥʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʭʠʙʦʢ ɼʉ.  

5.7.2 ʇʦʷʩʥʽʪʴ, ʟ ʷʢʦʶ ʤʝʪʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʣʛʦʨʠʪʤʽʯʥʘ ʢʦʤʧʝʥʩʘʮʽʷ 

ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ? 

5.7.3 ʇʦʷʩʥʽʪʴ ʬʽʟʠʯʥʫ ʩʫʪʥʽʩʪʴ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʤʝʪʦʜʽʚ ʘʣʛʦʨʠʪʤʽʯʥʦʾ 

ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʦʛʦ ɼʉ.  

5.7.4 ʇʦʷʩʥʽʪʴ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʢʦʨʝʢʮʽʾ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʧʘʩʧʦʨʪʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ 0
Ĕ( )P TU U  , Ĕ( )P Tk U  , Ĕ( )ʄ Tk U    ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʝʨʰʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ. ʏʦʤʫ ʚ 

ʮʽʡ ʤʦʜʝʣʽ ʚʠʙʨʘʥʘ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʪʝʨʤʦʜʘʪʯʠʢʘ Ĕ( )TU T  ʫ ʷʢʦʩʪʽ ʚʝʣʠʯʠʥʠ, ʱʦ 

ʧʦʩʪʽʡʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʧʣʠʚʘʶʯʦʾ ʚʝʣʠʯʠʥʠ TD ?   

5.7.5 ʇʦʷʩʥʽʪʴ ʟʘ ʙʣʦʢ-ʩʭʝʤʦʶ ʧʝʨʰʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʱʦʜʦ ʟʜʽʡʩʥʝʥʥʷ ʮʽʻʾ ʢʦʤʧʝʥʩʘʮʽʾ ʚ 

ʨʫʯʥʦʤʫ ʽ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʘʭ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ɼʉ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʝʣʝʢʪʨʠʯʥʫ ʩʭʝʤʫ, ʩʭʝʤʫ ʧʽʜʢʣʶʯʝʥʥʷ ʪʘ  ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʝʨʤʦʜʘʪʯʠʢʘ TMP-36. ɿ ʷʢʦʶ ʤʝʪʦʶ ʪʝʨʤʦʜʘʪʯʠʢ TMP-36 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʩʢʣʘʜʽ ɼʉ? 
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5.7.6 ɿʘ ʷʢʠʤʠ ʚʠʨʘʟʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ɼʉ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʰʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʭʠʙʦʢ ɼʉ? 

5.7.7 ɿʘʧʠʰʽʪʴ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʴ ʡʦʛʦ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʘʙʩʦʣʶʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ Ĕ( )PT TUD  , Ĕ( )ʄT TUD   ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʜʨʫʛʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ ʊʇ ɼʉ. 

5.7.8 ʇʦʷʩʥʽʪʴ ʤʝʪʦʜ ʟʘ ʷʢʠʤ ʚʠʢʦʥʫʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ 

ʷʢʦʩʪʽ ʘʣʛʦʨʠʪʤʽʯʥʦʾ  ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʭʠʙʦʢ ɼʉ.  

5.7.9 ʆʧʠʰʽʪʴ ʣʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɼʉ. 

5.7.10 ʗʢʠʤ ʰʣʷʭʦʤ ʤʦʞʝ ʙʫʪʠ ʧʽʜʚʠʱʝʥʘ ʷʢʽʩʪʴ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ 

ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ ʫ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʡʦʛʦ 

ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧʝʥʩʘʮʽʾ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ?  
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6 ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ4 

ɼʆʉʃɯɼɾɽʅʅʗ ʄɽʊʈʆʃʆɻɯʏʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ɼɺʆɺɯʉʅʆɻʆ 

ʃɯʅɯʁʅʆɻʆ ʄɯʂʈʆʄɽʍɸʅɯʏʅʆɻʆ ɸʂʉɽʃɽʈʆʄɽʊʈɸ, ʗʂ ɺɽʂʊʆʈʅʆɻʆ 

ɺʀʄɯʈʖɺɸʃʔʅʆɻʆ ʇɽʈɽʊɺʆʈʖɺɸʏɸ 

 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʚʦʚʽʩʥʦʛʦ 

ʣʽʥʽʡʥʦʛʦ ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ (ɼʄɸ) ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ 

ʘʢʩʝʣʝʨʦʤʝʪʨʘ  ADXL202E ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʾ Analog Devices ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʻʢʮʽʡ ʚʝʢʪʦʨʘ ʣʽʥʽʡʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʦʾ 

ʤʦʜʝʣʽ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʽ ʦʩʥʦʚʥʠʭ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʄʍ) ɼʄɸ 

 ʰʣʷʭʦʤ ʡʦʛʦ ʩʪʘʪʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʤʝʪʦʜʦʤ ʪʝʩʪʦʚʠʭ ʧʦʚʦʨʦʪʽʚ ʚ 

ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʧʦʣʽ ɿʝʤʣʽ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ.  

 

6.1 ʄʝʪʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

6.1.1 ɺʠʚʯʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʩʫʯʘʩʥʦʛʦ ʜʚʦʚʽʩʥʦʛʦ ʣʽʥʽʡʥʦʛʦ 

ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʪʠʧʫ ADXL202E. 

6.1.2 ɼʦʩʣʽʜʠʪʠ ʤʝʪʨʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʽ ʦʩʥʦʚʥ ̔

ʤʝʪʨʦʣʦʛʽʯʥ ̔ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼʄɸ ʰʣʷʭʦʤ ʡʦʛʦ ʩʪʘʪʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

ʤʝʪʦʜʦʤ ʪʝʩʪʦʚʠʭ ʧʦʚʦʨʦʪʽʚ ʚ ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʧʦʣʽ ɿʝʤʣʽ ʟʘ ʥʦʨʤʘʣʴʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ. 

 

6.2. ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

6.2.1. ʂʦʥʩʪʨʫʢʮʽʷ ʪʘ ʧʨʠʥʮʠʧ ʜʽʾ ʜʚʦʚʽʩʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ 

ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʪʠʧʫ ADXL 202E 

ɺ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʜʚʦʚʽʩʥʠʡ ʣʽʥʽʡʥʠʡ ʘʢʩʝʣʝʨʦʤʝʪʨ (ʨʠʩ. 

6.1), ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ  ʦʩʥʦʚʠ 1 ʽ ʧʣʘʪʠ 2 ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʘ ʥʝʾ ʜʚʦʚʽʩʥʠʤ 

ʤʽʢʨʦʤʝʭʘʥʽʯʥʠʤ ʘʢʩʝʣʝʨʦʤʝʪʨʦʤ ADXL202E 4 ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʾ Analog 

Devices.  ʇʣʘʪʘ 2 ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʦʩʥʦʚʽ 1 ʪʘ ʟʘʭʠʱʝʥʘ ʟʘʭʠʩʥʠʤ ʢʦʞʫʭʦʤ 3. ɹʘʟʦʚʽ 
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ʧʦʚʝʨʭʥʽ ʦʩʥʦʚʠ 1 ɼʄɸ ʚʠʢʦʥʘʥʽ ʟ ʚʠʩʦʢʦʶ ʧʨʷʤʦʢʫʪʥʽʩʪʶ ʽ ʚʠʟʥʘʯʘʶʪʴ ʥʘʧʨʷʤʠ 

ʡʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʦʩʝʡ (ɺʆ). XYZ - ʧʨʷʤʦʢʫʪʥʘ ʜʝʢʘʨʪʦʚʘ ʉʂ, ʧʦʚ'ʷʟʘʥʘ ʟ ɺɺ 

ɼʄɸ ( 2,   1X ʇ Y ʇ^ ^ ). 

ɼʚʦʚʽʩʥʠʡ ʤʽʢʨʦʤʝʭʘʥʽʯʥʠʡ ʘʢʩʝʣʝʨʦʤʝʪʨ ADXL202E ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʩʽʤʝʡʩʪʚʘ ʧʦʚʝʨʭʥʝʚʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʘʢʩʝʣʝʨʦʤʝʪʨʽʚ (ʨʠʩ. 6.2) [8, 9]. 

ʏʫʪʣʠʚʠʡ ʝʣʝʤʝʥʪ (ʏɽ) ʪʘʢʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʫ ʷʚʣʷʻ ʩʦʙʦʶ ʜʠʬʝʨʝʥʮʽʘʣʴʥʫ 

ʢʦʥʜʝʥʩʘʪʦʨʥʫ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʩʭʝʤʫ ʨʦʙʦʪʠ ʷʢʦʾ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩ. 6.3. 

  

ʈʠʩʫʥʦʢ 6.1 ï ɼʄɸ ʥʘ ʦʩʥʦʚʽ ʘʢʩʝʣʝʨʦʤʝʪʨʫ ʪʠʧʫ ADXL 202E: 1 ï ʦʩʥʦʚʘ; 2 ï 

ʧʣʘʪʘ ʩ ʤʢ̔ʨʦʤʝʭʘʥʯ̔ʥʠʤ ʘʢʩʝʣʝʨʦʤʝʪʨʦʤ ADXL 202E; 3 - ʟʘʭʠʩʥʠʡ ʢʦʞʫʭ; 4 ï 

ʘʢʩʝʣʝʨʦʤʝʪʨ ADXL 202E; X ï ʚʠʤʽʨʶʚʘʣʴʥʘ ʚʽʩʴ (ɺɺ) ɼʃɸ, ̫ ʢʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ 

ʧʣʦʱʠʥʽ ʇ2; Y ï ʚʠʤʽʨʶʚʘʣʴʥʘ ʚʽʩʴ ɼʃɸ, ̫ ʢʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʱʠʥʽ ʇ1; 5 ï 

ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ; ʘx,ayï ʧʨʦʝʢʮʽʾ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘ ʚʠʤʽʨʶʚʘʣʴʥʽ ʦʩʽ ɼʄɸ  
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ʈʠʩʫʥʦʢ 6.2 - ɼʚʦʚʽʩʥʠʡ ʤʽʢʨʦʤʝʭʘʥʽʯʥʠʡ ʘʢʩʝʣʝʨʦʤʝʪʨ ADXL202E 

 

ʈʠʩʫʥʦʢ 6.3 - ʏʫʪʣʠʚʠʡ ʝʣʝʤʝʥʪʘ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ADXL 202E: ʘ - ʫ ʩʧʦʢʦʾ, ʙ - ʧʨʠ 

ʜʽʾ ʧʨʠʩʢʦʨʝʥʥʷ, 1 - ʽʥʝʨʮʽʡʥʘ ʤʘʩʘ; 2 - ʧʨʫʞʥʠʡ ʝʣʝʤʝʥʪ (ʙʘʣʢʘ), 3 - ʘʥʢʝʨʠ; 

4 - ʥʝʨʫʭʦʤʽ ʧʣʘʩʪʠʥʠ ʢʦʥʜʝʥʩʘʪʦʨʘ; 5 - ʨʫʭʦʤʘ ʧʣʘʩʪʠʥʘ ʢʦʥʜʝʥʩʘʪʦʨʘ 

 

ɸʥʢʝʨʠ 3 (ʨʠʩ. 6.3) ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʽʩʮʷʤ ʟ'ʻʜʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʏɽ ʟ ʦʧʦʨʥʦʶ 

ʨʘʤʢʦʶ. ʋ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ ʏɽ, ʢʦʣʠ ʧʨʦʻʢʮʽʷ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ɺɺ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʻʤʥʦʩʪʽ ʦʙʦʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʦʜʥʘʢʦʚʽ  ̔ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʥʘ ʾʭ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʮʝʥʪʨʽ, ʪʦʙʪʦ ʥʘ ʨʫʭʦʤʠʡ ʧʣʘʩʪʠʥʽ 5, ʧʨʠʻʜʥʘʥʦʾ ʜʦ ʽʥʝʨʮʽʡʥʦʾ ʤʘʩʽ 

(ɯʄ) 1, ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʽʥʝʨʮʽʡʥʘ ʤʘʩʘ 1 

ʧʦʯʠʥʘʻ ʨʫʭʘʪʠʩʷ ʥʘ ʧʨʫʞʥʦʤʫ ʧʽʜʚʽʩʽ 2 ʚʟʜʦʚʞ ɺɺ ʚʽʜʥʦʩʥʦ ʢʦʨʧʫʩʫ ʘʢʩʝʣʝʨʦʤʝʪʨʘ. 

ʂʦʣʠ ɯʄ ʧʦʯʠʥʘʻ ʨʫʭʘʪʠʩʷ, ʪʦ ʧʘʣʴʮʝʧʦʜʽʙʥʽ ʚʠʩʪʫʧʠ 5, ʷʢʽ ʻ ʨʫʭʦʤʦʶ ʦʙʢʣʘʜʢʦʶ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʩʪʚʦʨʶʶʪʴ ʨʽʟʥʠʮʶ ʻʤʥʦʩʪʝʡ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

2 

ʘ) ʉ1 ʉ2 

ʉ1=ʉ2 ʉ1<C2 

ʘ 

ʙ) 

_ 

1 

4 

5 

3 
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ʧʦʷʚʠ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʘʢʩʝʣʝʨʦʤʝʪʨʘ. ɸʤʧʣʽʪʫʜʘ ʮʴʦʛʦ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʙʫʜʝ 

ʧʽʜʚʠʱʫʚʘʪʠʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʠʩʢʦʨʝʥʥʷ, ʧʨʠʢʣʘʜʝʥʦʛʦ ʜʦ ʡʦʛʦ ʏɽ. ʎʝʡ ʩʠʛʥʘʣ 

ʙʫʜʝ ʧʨʦʧʦʨʮʽʡʥʠʡ ʧʝʨʝʤʽʱʝʥʥʶ ʽʥʝʨʮʽʡʥʦʾ ʤʘʩʠ 1 ʚʽʜʥʦʩʥʦ ʢʦʨʧʫʩʫ 

ʘʢʩʝʣʝʨʦʤʝʪʨʘ. 

 

6.2.2 ʄʝʪʨʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʜʚʦʚʽʩʥʦʛʦ ʣʽʥʽʡʥʦʛʦ  

ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ 

ɸʢʩʝʣʝʨʦʤʝʪʨ ADXL 202E 4 (ʨʠʩ. 6.1) ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʦʩʥʦʚʽ 1 ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦ ʡʦʛʦ ɺʆ ʩʧʽʚʥʘʧʨʘʚʣʝʥʽ ʟ ɺʆ ʦʩʥʦʚʠ ʽ ʫʪʚʦʨʶʶʪʴ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝʧʨʷʤʦʢʫʪʥʫ ʉʂ 1 1 1X Y Z, ʦʨʽʻʥʪʘʮʽʷ ʷʢʦʾ ʚʽʜʥʦʩʥʦ ʉʂ XYZ , ʧʦʚô̫ ʟʘʥʦʾ 

ʟ ʦʩʥʦʚʦʶ 1 ɼʄɸ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 6.4 [3].  

   

ʈʠʩʫʥʦʢ 6.4 - ʆʨ̔ʥ̒ʪʘʮʽ̫  ɺʆ ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ADXL202E 

ʚʽʜʥʦʩʥʦ ɺʆ ɼʄɸ 

 

ʈʦʟʙʽʞʥʽʩʪʴ ɺʆ ɼʄɸ  ̔ ɺʆ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ADXL 202E   ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʤʘʣʠʤʠ ʢʫʪʘʤʠ ʥʝ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ xxa  ʪʘ ʫya , ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ 
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2 2
xx xy xza a a= + , [ʨʘʜ]          (6.1) 

 2 2
ʫy yz yxa a a= + ,    [ʨʘʜ]         (6.2) 

ʛʜʝ ija  - ʢʫʪ ʥʝʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ ʦʩʽ i ʜʦ ʦʩ̔ j. 

ɼʚʦʚʽʩʥʠʡ ʣʽʥʽʡʥʠʡ ʘʢʩʝʣʝʨʦʤʝʪʨ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʦʙ'ʻʢʪʽ, ʟʜʽʡʩʥʶʻ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʟ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ ʧʨʦʝʢʮʽʡ ʫʷʚʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘ ʩʚʦʾ ɺʆ ʫ 

ʡʦʛʦ ʚʠʭʽʜʥʽ ʝʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʣʽʥʽʡʥʦʾ ʤʝʪʨʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ 

(ʄʄ) ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ, ʷʢʘ ʦʧʠʩʫʻʪʴʩʷ ʬʦʨʤʫʣʘʤʠ [3, 10]: 

[]0 1 ,ʜx x x x xy y xz zU K K a K a K a B= + + + ;                       (6.3) 

                       []0 1 ,ʜy y y y yx x yz zU K K a K a K a B= + + +  ,             (6.4) 

 ʜʝ ,x ya a - ʚʽʤʽʨʶʚʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʫʷʚʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘ ɺʆ ɼʄɸ; za - ʧʨʦʝʢʮʽʷ 

ʫʷʚʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ, ʱʦ ʥʝ ʚʠʤʽʨʶʻʪʴʩʷ; 0 0,x yK K - ʢʦʝʬʽʮʽʻʥʪʠ ʟʤʽʱʝʥʥʷ ʥʫʣʷ 

(ɿʅ); 1 1,x yK K - ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʂʇ); , , ,xy yx xz yzK K K K  - ʢʦʝʬʽʮʽʻʥʪʠ 

ʧʝʨʝʭʨʝʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ (ʂʇʏ). ʂʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʭʨʝʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

1 ;yx y yxK K a=- 1 ;xy x xyK K a= 1 ;xz x xzK K a=-  1yz y yzK K a=- .   (6.5) 

ʉʠʩʪʝʤʘʪʠʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʄʄ (6.3) ʽ (6.4) ʚʠʟʥʘʯʘʶʪʴʩʷ ʰʣʷʭʦʤ ʩʪʘʪʠʯʥʦʛʦ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ ʤʝʪʦʜʦʤ ʡʦʛʦ ʪʝʩʪʦʚʠʭ ʧʦʚʦʨʦʪʽʚ ʚ ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʧʦʣʽ ɿʝʤʣʽ 

[4, 5]. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ (ʈɺ) ɼʄɸ (ʧʨʠ ʚʽʜʦʤʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ ʤʦʜʝʣʝʡ 

(6.3) ʽ (6.4)) ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʜʚʘ ʢʨʦʢʠ ʟʘ ʬʦʨʤʫʣʘʤʠ [3]: 

[]0 (ʥ) ( )
1

1 ĔĔ Ĕ Ĕ( ),x ʜx x xy y xz z ʥ
x

a U K K a K a g
K
= - - - ;               (6.6) 

        []0 ( ) ( )
1

1 ĔĔ Ĕ Ĕ( ),y ʜy y yx x ʥ yz z ʥ
y

a U K K a K a g
K
= - - -  ,     (6.7) 

ʜʝ (ʥ) y(ʥ) z(ʥ)Ĕ Ĕ Ĕ, ,xa a a - ʥʘʙʣʠʞʝʥʽ ʈɺ ɼʄɸ, ʷʢʽ ʩʧʦʯʘʪʢʫ (ʥʘ ʧʝʨʰʦʤʫ ʢʨʦʢʫ 

ʚʽʟʥʘʯʝʥʥʷ ʈɺ ɼʄɸ) ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʥʘʙʣʠʞʝʥʠʤʠ ʬʦʨʤʫʣʘʤʠ:  
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[]( ) 0
1

1 ĔĔ ( ),x ʥ ʜx x
x

a U K g
K
º - ;   []( ) 0

1

1 ĔĔ ( ),y ʥ ʜy y
y

a U K g
K
º -  .       (6.8) 

ɺ ʬʦʨʤʫʣʘʭ (6.6), (6.7) ʥʝʚʽʜʦʤʠʤ ʻ ʟʥʘʯʝʥʥʷ ʥʝʚʽʤʽʨʶʚʘʣʴʥʦʾ ɼʄɸ 

ʧʨʦ̒ʢʮʽʾ ʧʨʠʩʢʦʨʝʥʥʷ z(ʥ)Ĕa . ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʈɺ ɼʄɸ ʟʘ 

ʬʦʨʤʫʣʘʤʠ (6.6) ʽ (6.7) ʜʦʜʘʪʢʦʚʦ ʥʝʦʙʭʽʜʥʦ, ʘʙʦ ʤʘʪʠ ʟʦʚʥʽʰʥʶ (ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ɼʃɸ) ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ z(ʥ)Ĕa  ʥʘ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ, ʘʙʦ ʥʝ 

ʚʨʘʭʦʚʫʚʘʪʠ ʡʦʛʦ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʈɺ ɼʄɸ. 

 

6.2.3 ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʝʪʨʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ɼʄɸ ʤʝʪʦʜʦʤ ʡʦʛʦ 

ʪʝʩʪʦʚʠʭ ʧʦʚʦʨʦʪʽʚ ʫ ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʧʦʣʽ ɿʝʤʣʽ 

         ʂʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ ʤʝʪʦʜʦʤ ʡʦʛʦ ʪʝʩʪʦʚʠʭ ʧʦʚʦʨʦʪʽʚ ʚ ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʧʦʣʽ 

ɿʝʤʣʽ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʢʦʝʬʽʮʽʻʥʪʠ ʄʄ ʘʢʩʝʣʝʨʦʤʝʪʨʫ ʜʣʷ ʜʽʘʧʘʟʦʥʫ 

ʚʠʤʽʨʶʚʘʥʠʭ ʧʨʠʩʢʦʨʶʚʘʥʴ 1g°  [10].  

ɺ ʜʘʥʦʤʫ ʤʝʪʦʜʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʦʩʽ ɼʄɸ OX  ʽ OY (ʨʠʩ. 6.3) ʧʦʚʠʥʥ ̔

ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʧʣʦʱʠʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʾ ʧʣʦʱʠʥʽ ʤʽʩʮʝʚʦʛʦ ʛʦʨʠʟʦʥʪʫ (ʇɻ), 

ʦʜʥʘ ʟ ʷʢʠʭ, ʥʘʧʨʠʢʣʘʜ ʚʽʩʴ OX , ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʦʟʪʘʰʦʚʘʥʘ ʧʽʜ ʜʝʷʢʠʤ ʟʘʜʘʥʠʤ 

ʢʫʪʦʤ j ʜʦ ʇɻ. ʊʦʜʽ ʧʨʦʝʢʮʽ ʾʚʝʢʪʦʨʫ ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʪʷʞʽʥʥʷ g  ʥʘ ɺʆ ɼʄɸ, 

ʧʦʚʝʨʥʫʪʦʛʦ ʥʘ ʪʝʩʪʦʚʠʡ ʢʫʪ  j ʜʦ ʇɻ (ʜʠʚʠʩʴ, ʥʘʧʨʠʢʣʘʜ, ʧʦʣʦʞʝʥʥʷ 2 ɼʄɸ ʥʘ 

ʨʠʩ. 6.7), ʜʦʨʽʚʥʶʚʘʪʠʤʝ  

sin ; cosx ya g a gj j= =- .                                 (6.9) 

ʇʨʠ ʮʴʦʤʫ ʤʘʻ ʙʫʪʠ ʚʽʜʦʤʝ ʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ g g=  ʫ ʪʦʯʮʽ ʚʠʢʦʥʘʥʥʷ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ.  

 ʈʦʟʛʣʷʥʝʤʦ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ. 6.5 ʜʚʦʚʽʩʥʠʡ ɼʄɸ 3, ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ 

ʧʣʦʱʘʜʢʫ 2 ʧʦʚʦʨʦʪʥʦʛʦ ʧʨʠʩʪʨʦʶ 1 (ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ - ʢʘʥʪʫʚʘʯʘ) ʪʘʢ, ʱʦʙ 

ʡʦʛʦ ɺɺ Y ʩʧʽʚʧʘʜʘʣʘ ʩ ʚʽʩʩʶ Yʧʣ ʧʣʦʱʘʜʢʠ, ʧʦ ʷʢʽʡ (ʫ ʧʦʢʘʟʘʥʦʤʫ ʥʘ ʨʠʩ. 4.4 

ʚʠʭʽʜʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʧʣʦʱʘʜʢʠ 2 ʚʽʜʥʦʩʥʦ ʇɻ) ʩʧʨʷʤʦʚʘʥʠʡ ʚʝʢʪʦʨ 

ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʪʷʞʽʥʥʷ g, ʘ ɺɺ X ʩʧʽʚʧʘʜʘʣʘ ʟ ʚʽʩʩʶ Xʧʣ ʧʣʦʱʘʜʢʠ.  
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ʈʠʩʫʥʦʢ 6.5 - ʉʭʝʤʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ɼʄɸ  ʥʘ ʧʦʚʦʨʦʪʥʠʡ ʧʨʠʩʪʨʽʡ - ʢʘʥʪʫʚʘʯ: 

1 - ʢʘʥʪʫʚʘʯ; 2 - ʧʣʦʱʘʜʢʘ ʢʘʥʪʫʚʘʯʘ, 3 ï ɼʃɸ 

 

ɺ ʷʢʦʩʪʽ ʧʦʚʦʨʦʪʥʦʛʦ ʧʨʠʩʪʨʦʶ ï ʢʘʥʪʫʚʘʯʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʚʦʩʴʤʠʛʨʘʥʥʠʡ ʢʚʘʨʮʦʚʠʡ ʤʦʥʦʙʣʦʢ ʣʘʟʝʨʥʦʛʦ ʛʽʨʦʩʢʦʧʘ (ʃɻ), ʷʢʠʡ ʤʘʻ 

ʧʨʝʮʠʟʽʡʥʫ ʦʧʪʠʯʥʫ ʪʦʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʡʦʛʦ ʛʨʘʥʝʡ (ʨʠʩ. 6.6).  

   

ʈʠʩʫʥʦʢ 6.6 - ʂʨʝʩʣʝʥʥʷ ʪʘ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʚʘʨʮʦʚʦʛʦ ʤʦʥʦʙʣʦʢʘ ʃɻ - 

ʢʘʥʪʫʚʘʯʘ 

 

 ɼʚʦʚʽʩʥʠʡ ɼʄɸ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʢʘʥʪʫʚʘʯ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʠʤʦʛ ʨʠʩʫʥʢʫ 6.5, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.7. 
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ʈʠʩʫʥʦʢ 6.7 - ɼʚʦʚʽʩʥʠʡ ɼʄɸ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʢʘʥʪʫʚʘʯ 

 

ʅʘ ʨʠʩ. 6.8 ʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʪʝʩʪʦʚʠʭ ʧʦʚʦʨʦʪʽʚ ʜʚʦʚʽʩʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ 

ʚʽʜʥʦʩʥʦ ʧʣʦʱʠʥʠ ʛʦʨʠʟʦʥʪʫ ʧʨʠ ʡʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʽ.  

 

 

ʈʠʩʫʥʦʢ 6.8 - ʉʭʝʤʘ ʪʝʩʪʦʚʠʭ ʧʦʚʦʨʦʪʚ̔ ɼʄɸ ʚʽʜʥʦʩʥʦ ʧʣʦʱʠʥʠ ʛʦʨʠʟʦʥʪʫ 
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 ʅʘ ʨʠʩ. 6.9 ï 6.16 ʧʦʢʘʟʘʥʦ ʢʘʥʪʫʚʘʯ ʟ ɼʄɸ, ʱʦ ʢʘʣʽʙʨʫʻʪʴʩʷ, 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʪʝʩʪʦʚʽ ʧʦʣʦʞʝʥʥʷ ʊʇ1 ï ʊʇ9 ʚʽʜʥʦʩʥʦ ʇɻ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ʨʠʩʫʥʢʫ 6.8. 

 

   

ʈʠʩʫʥʦʢ 6.9 - ʂʘʥʪʫʚʘʯ ʟ ɼʄɸ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʪʝʩʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʊʇ1 

 

 

ʈʠʩʫʥʦʢ 6.10 - ʂʘʥʪʫʚʘʯ ʟ ɼʄɸ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʪʝʩʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʊʇ2 
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ʈʠʩʫʥʦʢ 6.11 - ʂʘʥʪʫʚʘʯ ʟ ɼʄɸ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʪʝʩʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʊʇ3 

 

   

ʈʠʩʫʥʦʢ 6.12 - ʂʘʥʪʫʚʘʯ ʟ ɼʄɸ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʪʝʩʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʊʇ4 

 

   

ʈʠʩʫʥʦʢ 6.13 - ʂʘʥʪʫʚʘʯ ʟ ɼʄɸ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʪʝʩʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʊʇ5 
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ʈʠʩʫʥʦʢ 6.14 - ʂʘʥʪʫʚʘʯ ʟ ɼʄɸ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʪʝʩʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʊʇ6 

 

   

ʈʠʩʫʥʦʢ 6.15 - ʂʘʥʪʫʚʘʯ ʟ ɼʄɸ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʪʝʩʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʊʇ7 

 

   

ʈʠʩʫʥʦʢ 6.16 - ʂʘʥʪʫʚʘʯ ʟ ɼʄɸ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʪʝʩʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʊʇ8 
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ɿʥʘʡʜʝʤʦ ʚ ʢʦʞʥʦʤʫ ʪʝʩʪʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ ʊʇ1 ï ʊʇ8, ʟʛʽʜʥʦ ʟ ʨʠʩ. 6.8, 

ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ,j jT T

xi yiU U  ɼʄɸ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʨʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ (6.3) ʽ (6.4) 

ʡʦʛʦ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʧʦ ʢʦʞʥʦʤʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʘʥʘʣʫ, ʽ ʧʽʜʩʪʘʚʣʷʶʯʠ ʚ 

ʥʠʭ ʟʥʘʯʝʥʥʷ ʧʨʦʢ̒ʮʽʡ ʚʠʤʽʨʶʚʘʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ,j jT T

xi yia a , ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ 

ʪʘʙʣʠʮʽ 6.1.  

ʋ ʪʘʙʣʠʮʽ 6.1 ʧʨʦʻʢʮʽʾ ,j jT T

xi yia a ʚʚʘʞʘʶʪʴʩʷ ʜʦʜʘʪʥʽʤʠ ʽ ʾʭ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ 

ʟʥʘʢ ç+è ʷʢʱʦ ʥʘʧʨʷʤʦʢ ʚʽʜʧʦʚʽʜʥʦʾ ɺɺ ʩʧʽʚʥʘʧʨʘʚʣʝʥʠʡ ʟ ʥʘʧʨʷʤʢʦʤ ʚʝʢʪʦʨʫ 

ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʪʷʞʽʥʥʷ g  .  

ɺʽʩʴ Z ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ XYZ ɼʄɸ, ʟʘ ʷʢʦʶ ʩʧʨʷʤʦʚʘʥʘ ʧʨʦʝʢʮʽʷ 

ʧʨʠʩʢʦʨʝʥʥʷ, ʱʦ ʥʝ ʚʠʤʽʨʶʻʪʴʩʷ, ʩʧʨʷʤʦʚʘʥʘ ʧʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʧʣʦʱʘʜʢʠ ʟ 

ʘʢʩʝʣʝʨʦʤʝʪʨʦʤ (ʨʠʩ.6.9). ʆʪʞʝ, ʫʩ̔ ʩʢʣʘʜʦʚ ̔ xz zK a   ̔ yz zK a  ʙʫʜʫʪʴ ʚ ʢʦʞʥʦʤʫ 

ʪʝʩʪʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ ʤʘʣʠʤʠ ʽ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ, ʪʘʢ ʷʢ 

ʥʝʚʠʤʽʨʶʚʘʣʴʥʘ ɼʄɸ ʧʨʦʝʢʮʽʷ za  ʧʨʠʩʢʦʨʝʥʥʷ ʚ ʢʦʞʥʦʤʫ ʪʝʩʪʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ 

ʪʘʢʦʞ 0za º .  

ɺʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ɼʄɸ ʚ ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ (ʊʇ), ʧʦʢʘʟʘʥʠʭ ʥʘ ʨʠʩ. 4.9, 

ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʪʠʩʷ ʚʠʨʘʟʘʤʠ [10] 

0 0 0 0

0 0 0 0

0 1

0 1

;

,

T T T T
xi xy yixi x x

T T T T
yi yx xiyi y y

U K K a K a

U K K a K a

= + +

= + +
      (6.10) 

ʜʝ 1,8i=  - ʥʦʤʝʨ ʪʝʩʪʦʚʦʛʦ ʧʦʣʦʞʝʥʥ̫ , ʟʛʽʜʥʦ ʨʠʩ. 6.9 ʽ ʪʘʙʣ. 6.1; 0 20
o

T Cº  - 

ʥʦʨʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʷʢʽʡ ʚʠʤʽʨʶʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ. 

 ʌʦʨʤʫʣʠ (6.10) ʜʣʷ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʜʚʦʚʽʩʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ, ʱʦ 

ʢʘʣʽʙʨʫʻʪʴʩʷ, ʫ ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ ʊʇ1 ï ʊʇ8 ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʽ 6.1. 
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ʊʘʙʣʠʮʘ 6.1. ɺʠʭ̔ ʜʥʽ ʩʠʛʥʘʣʠ ɼʄɸ ʫ ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ ʊʇ1 ï ʊʇ8 [4] 
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ʅʘ ʦʩʥʦʚʽ ʚʠʨʘʟʽʚ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ (ʪʘʙʣ. 6.1), ʦʪʨʠʤʘʻʤʦ ʬʦʨʤʫʣʠ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʟʤʽʱʝʥʥʷ ʥʫʣʽʚ, ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʭʨʝʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʤʦʜʝʣʝʡ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ 

ɼʄɸ (6.3) ʽ (6.4) [10]: 

1) ʬʦʨʤʫʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦ ʢʦʞʥʦʤʫ 

ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʘʥʘʣʫ 

( )0
0 0 0 0 0 0

1 51 2 8 4 6

1
2

6

T T T T T T T
y yy y y y yK U U U U U U

g

è ø= - + + - -
é ùê úÖ

 ,        (6.11.1) 

( )0
0 0 0 0 0 0

1 73 8 2 6 4

1
2

6

T T T T T T T
x xx x x x xK U U U U U U

g

è ø= - - - + -
é ùê ú- Ö

 ;       (6.11.2) 

2) ʬʦʨʤʫʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʤʽɦʝʥɹ ʥʫʣ̔ʚ ʧʦ ʢʦʞʥʦʤʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ 

ʢʘʥʘʣʫ 

     [] []
0 0

0
0 0 0

0

73
0 73 0

1

0,5( )
0,5( ), ; ,

T
T T

yyT T T
y yy y T

y

U U
K U U ɺ a g

K

+
= + = ,          (6.12.1) 

       [] []
0 0

0
0 0 0

0

51
1 51 0

1

0,5( )
0,5( ), ; ,

T
T T

T T T xx
x xx x T

x

U U
K U U ɺ a g

K

+
= + =  ;            (6.12.2) 

3) ʬʦʨʤʫʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʭʨʝʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʧʦ 

ʢʦʞʥʦʤʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʘʥʘʣʫ  

                                   

0 0

0 73

2

T T
yyT

yx

U U
K

g

-
=

-
 ,   

0 0
0 51

2

T T
T xx
xy

U U
K

g

-
=  .                         (6.13) 
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6.3.  ʆʧʠʩ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʨʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɼʄɸ 

6.3.1 ʆʧʠʩ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɼʄɸ 

ʉʪʝʥʜ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʦʚʽʩʥʦʛʦ 

ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.17. ɺ ʪʘʙʣʠʮʽ 6.2 ʥʘʚʝʜʝʥʦ 

ʧʝʨʝʣʽʢ ʦʙʣʘʜʥʘʥʥʷ ʩʪʝʥʜʫ. 

 

ʊʘʙʣʠʮ ̫6.2. ʇʝʨʝʣʽʢ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ  ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɼʄɸ.  

 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʊʠʧ ɺʠʤʦʛʠ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʂʽʣʴ-

ʢ̔ ʩʪʴ 

1. ʉʧʝʮʬʫʥʜʘʤʝʥʪ  ɼʦʙʦʚʽ ʢʦʣʠʚʘʥʥʷ 1¡<      1 

2. ʂʘʥʪʫʚʘʯ ʂʚʘʨʮʦʚʠʡ 

ʤʦʥʦʙʣʦʢ ʃɻ 

ʂʨʦʢ ʟʘʚʜʘʥʥʷ ʢʫʪʘ 

ʧʦʚʦʨʦʪʫ  -  
045jD = . 

ʇʦʭʠʙʢʘ ʟʘʚʜʘʥʥʷ ʢʫʪʘ 

ʧʦʚʦʨʦʪʫ, ʥʝ ʙʽʣʴʰʝ 
/ /3°  

     

    1 

3. ʈʽʚʝʥʴ 

ʙʫʣʴʙʘʰʢʦʚʠʡ 

ʋ-1 ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʫ 5¡° . ʎʽʥʘ 

ʧʦʜʽʣʢʠ 10¡¡°  

    1 

4. ʊʝʨʤʦʢʘʤʝʨʘ 

ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ 

ʊɺʊ-2 ɼʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ -

60Áʉ ʜʦ +100Áʉ ʇʦʭʠʙʢʘ 

ʟʘʜʘʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 02 C°

, ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ 01 C°  

    1 

5.  ɼʞʝʨʝʣʦ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

ɹ5-49 ʅʘʧʨʫʛʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

(+15Ñ0,75)ɺ, (-15Ñ0,75)ɺ. 

ʉʪʨʫʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ 

ʤʝʥʰ 0,1ɸ 

    1 
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ʈ
ʠ
ʩ
ʫ
ʥ
ʦ
ʢ

 6
.1

7
 -

 ʌ
ʫ
ʥ
ʢ
ʮ
ʽ
ʦ
ʥ
ʘ
ʣ
ʴ
ʥ
ʘ
 
ʩ
ʭ
ʝ
ʤ
ʘ
 
ʩ
ʪ
ʝ
ʥ
ʜ
ʫ
 
ʜ
ʣ
ʷ
 
ʜ
ʦ
ʩ
ʣ
ʽ
ʜ
ʞ
ʝ
ʥ
ʴ
:
 
1
 

ï
 ʩ
ʧ
ʝ
ʮ
ʬ
ʫ
ʥ
ʜ
ʘ
ʤ
ʝ
ʥ
ʪ
;
 
2

- 
ʨ
ʝ
ʛ
ʫ
ʣ
ʴ
ʦ
ʚ
ʘ
ʥ
ʘ
 
ʧ
ʣ
ʦ
ʱ
ʘ
ʜ
ʢ
ʘ
;
 
3
 

ï
  

ʙ
ʫ
ʣ
ʴ
ʙ
ʘ
ʰ
ʢ
ʦ
ʚ
ʠ
ʡ
 
ʨ
ʽ
ʚ
ʝ
ʥ
ʴ
 
;
 
4
 

ï
 ʢ
ʘ
ʥ
ʪ
ʫ
ʚ
ʘ
ʯ
;
 
5
 

ï
 ʫ
ʩ
ʪ
ʘ
ʥ
ʦ
ʚ
ʦ
ʯ
ʥ
ʘ
 
ʧ
ʣ
ʦ
ʱ
ʘ
ʜ
ʢ
ʘ
 
ʢ
ʘ
ʥ
ʪ
ʫ
ʚ
ʘ
ʯ
ʘ
;
 
6
 

ï
 ʦ
ʩ
ʥ
ʦ
ʚ
ʘ
 
ʜ
ʣ
ʷ
 
ʫ
ʩ
ʪ
ʘ
ʥ
ʦ
ʚ
ʢ
ʠ
 
ʘ
ʢ
ʩ
ʝ
ʣ
ʝ
ʨ
ʦ
ʤ
ʝ
ʪ
ʨ
ʘ
;
 
7
 

ï
 

ʘ
ʢ
ʩ
ʝ
ʣ
ʝ
ʨ
ʦ
ʤ
ʝ
ʪ
ʨ
;
 
8
 

ï
 ʧ
ʫ
ʣ
ʴ
ʪ
 
ʢ
ʦ
ʤ
ʫ
ʪ
ʘ
ʮ
ʽ
ʾ
;
 
9
 

ï
 ʚ
ʦ
ʣ
ʴ
ʪ
ʤ
ʝ
ʪ
ʨ

 

 

ʇ
ʂ 

ɺ
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ɺ ʷʢʦʩʪʽ ʧʦʚʦʨʦʪʥʦʛʦ ʧʨʠʩʪʨʦ  ʁʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʘʥʪʫʚʘʯ 1. ʅʘ ʧʣʦʱʘʜʢʫ ʢʘʥʪʫʚʘʯʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ɼʄɸ 6, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʨʽʧʣʝʥʥʷ 5. ʇʣʦʱʘʜʢʘ 2 ʚʠʩʪʘʚʣʷʻʪʴʩʷ ʚ ʧʣʦʱʠʥʫ ʛʦʨʠʟʦʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʫʣʴʙʘʰʢʦʚʦʛʦ ʨʽʚʥʷ 3. ɺʠʭʽʜʥʽ ʥʘʧʨʫʛʠ ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ 

ADXL202E 7 ɼʄɸ ʧʦʩʪʫʧʘʶʪʴ ʥʘ ʧʫʣʴʪ ʢʦʤʫʪʘʮʽʾ (ʇʂ) 8, ʷʢʠʡ ʦʜʥʦʯʘʩʥʦ 

ʩʣʫʞʠʪʴ ʧʽʜʩʠʣʶʚʘʯʝʤ ʮʠʭ ʩʠʛʥʘʣʽʚ. ɿ ʧʫʣʴʪʘ ʢʦʤʫʪʘʮʽʾ 8 ʥʘʧʨʫʛʘ ʧʦʜʘʻʪʴʩʷ ʥʘ 

ʧʨʝʮʠʟʽʡʥʠʡ ʚʦʣʴʪʤʝʪʨ (ɺ) 9, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʠʤʽʨʶʶʪʴʩʷ ʮʽ ʝʣʝʢʪʨʠʯʥʽ 

ʩʠʛʥʘʣʠ. ʇʫʣʴʪ ʢʦʤʫʪʘʮʽʾ 8 ʞʠʚʠʪʴʩʷ ʚʽʜ ʤʝʨʝʞʽ 220 ɺ. 

ʈʦʟʛʣʷʥʝʤʦ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦ ʙʫʜʦʚʫ ʧʫʣʴʪʫ ʢʦʤʫʪʘʮʽʾ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ 

ɼʄɸ. ʇʫʣʴʪ ʢʦʤʫʪʘʮʽʾ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ɼʄɸ, ʧ̔ ʜʩʠʣʝʥʥʷ ʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʡʦʛʦ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʫʣʴʪʫ ʢʦʤʫʪʘʮʽʾ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.18. 

ʇʫʣʴʪ ʤʘʻ ʢʦʥʪʘʢʪʠ 1 ʜʣʷ ʟʥʷʪʪʷ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʜʚʦʤ 

ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʢʘʥʘʣʘʤ ɼʄɸ ʫ ʚʠʛʣʷʜʽ ʥʘʧʨʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʽ ʢʦʥʪʘʢʪʠ 2 

ʜʣʷ ʟʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʮʠʤ ʜʚʦʤ ʢʘʥʘʣʘʤ ʫ ʚʠʛʣʷʜʽ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ (ʨʠʩ. 

6.18.ʘ). ʅʘ ʧʫʣʴʪʫ ʻ ʢʦʥʪʘʢʪʠ 3 ʜʣʷ ʟʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ɼʃɸ ʫ ʚʠʛʣʷʜʽ ʥʘʧʨʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ.  

ʇʫʣʴʪ ʢʦʤʫʪʘʮʽʾ ʥʘ ʟʘʜʥʽʡ ʧʘʥʝʣʽ ʤʘʻ ʜʚʘ ʨʦʟ'ʻʤʠ (ʨʠʩ. 6.18.ʙ) - ʨʦʟ'ʻʤ 8 ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʙʝʣʶ 7 ʽ ʨʦʟ'ʻʤ 10 ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ 

ʧʫʣʴʪʘ ʜʦ ʤʝʨʝʞʽ 220ɺ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʙʝʣʶ 11. ʇʨʠ ʚʢʣʶʯʝʥʥʽ ʞʠʚʣʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʫʤʙʣʝʨʘ 9, ʟʘʛʦʨʷʻʪʴʩʷ ʟʝʣʝʥʠʡ ʽʥʜʠʢʘʪʦʨ 6 ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ 

ʧʫʣʴʪʫ, ʱʦ ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʧʽʜʢʣʶʯʝʥʥʷ ʧʫʣʴʪʫ ʜʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ. 

ʇʨʠʥʮʠʧʦʚʘ ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʧʫʣʴʪʘ ʢʦʤʫʪʘʮʽʾ ʧʦʢʘʟʘʥʘ ʨʠʩ. 6.19. 

ɼʚʦʚʽʩʥʠʡ ʤʽʢʨʦʤʝʭʘʥʽʯʥʠʡ ʘʢʩʝʣʝʨʦʤʝʪʨ ADXL202E 2 ʽ ʚʩʽ ʝʣʝʤʝʥʪʠ 

ʩʭʝʤʠ ʞʠʚʣʷʪʴʩʷ ʥʘʧʨʫʛʦʶ 5ɺ. ʉʠʛʥʘʣʠ ʟ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʥʘʜʭʦʜʷʪʴ ʥʘ  

ʧʦʚʪʦʨʶʚʘʯʽ ʥʘʧʨʫʛʠ 1 ʽ 3. ɼʘʣʽ ʩʠʛʥʘʣʠ ʥʘʜʭʦʜʷʪʴ ʥʘ ʧʽʜʩʫʤʦʚʫʶʯʽ ʧʽʜʩʠʣʶʚʘʯʽ 

5 ʽ 10. 

ʉʠʛʥʘʣʠ ʟ ʧʽʜʩʫʤʦʚʫʶʯʠʭ ʧʽʜʩʠʣʶʚʘʯʽʚ ʥʘʜʭʦʜʷʪʴ ʥʘ ʥʦʨʤʫʶʯʽ ʚʠʭʽʜʥʽ 

ʧʽʜʩʠʣʶʚʘʯʽ 7 ʽ 8, ʥʘ ʚʠʭʦʜʽ ʷʢʠʭ ʦʪʨʠʤʫʻʤʦ ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ʜʚʦʚʽʩʥʦʛʦ 

ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʘ, ʚʽʜʧʦʚʽʜʥʦ, ʽ ɼʃɸ Ux, Uy ʫ ʚʠʛʣʷʜʽ ʥʘʧʨʫʛ 
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ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ. ʎʽ ʥʘʧʨʫʛʠ ʜʘʣʽ ʧʦʜʘʶʪʴʩʷ ʥʘ ʢʦʥʪʘʢʪʠ 1, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ 

ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ ʧʫʣʴʪʘ ʢʦʤʫʪʘʮʽʾ (ʨʠʩ. 6.18.ʘ). 

 

       

 

 

ʈʠʩʫʥʦʢ 6.18 - ʇʫʣʴʪ ʢʦʤʫʪʘʮʽʾ (ʘ - ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ, ʙ - ʨʦʟ'ʻʤʠ ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʧʫʣʴʪʘ ʜʦ ʤʝʨʝʞʽ ʽ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʜʦ ʥʴʦʛʦ): 1 - 

ʢʦʥʪʘʢʪʠ ʜʣʷ ʟʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʜʚʦʤ ʢʘʥʘʣʘʤ ʫ ʚʠʛʣʷʜʽ ʥʘʧʨʫʛʠ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ; 2 - ʢʦʥʪʘʢʪʠ ʜʣʷ ʟʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʜʚʦʤ ʢʘʥʘʣʘʤ ʫ ʚʠʛʣʷʜʽ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ, 3 - ʢʦʥʪʘʢʪʠ ʜʣʷ ʟʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʚʠʛʣʷʜʽ 

ʥʘʧʨʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ; 4 - ʨʝʛʫʣʷʪʦʨʠ ʧʦʪʝʥʮʽʦʤʝʪʨʽʚ R14 ʽ R15; 5 - 

ʨʝʛʫʣʷʪʦʨʠ ʧʦʪʝʥʮʽʦʤʝʪʨʽʚ R2 ʽ R3; 6 - ʽʥʜʠʢʘʪʦʨ ʞʠʚʣʝʥʥʷ; 7 - ʢʘʙʝʣʴ 

ʘʢʩʝʣʝʨʦʤʝʪʨʘ; 8 - ʨʦʟ'ʻʤ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ; 9 - ʪʫʤʙʣʝʨ 

ʚʢʣʶʯʝʥʥʷ ʞʠʚʣʝʥʥʷ; 10 - ʨʦʟ'ʻʤ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʧʫʣʴʪʘ ʜʦ ʤʝʨʝʞʽ 220ɺ; 11 - 

ʢʘʙʝʣʴ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ. 

 

ʉʭʝʤʠ 4 ʽ 11 ʻ ʩʭʝʤʘʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʟʤʽʱʝʥʥʷ ʥʫʣʷ 0 0,x yK K  ʬʫʥʢʮʽʡ 

ʧʝʨʝʪʚʦʨʝʥʥʷ (6.3) ʽ (6.4) ɼʄɸ. ʉʭʝʤʠ 6 ʽ 9 ʜʦʟʚʦʣʷʶʪʴ ʨʝʛʫʣʶʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ 1 1,x yK K  ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ (6.3) ʽ (6.4) ɼʄɸ. ʉʭʝʤʠ 4  ̔ 11 

ʤʽʩʪʷʪʴ ʚ ʩʦʙʽ ʟʤʽʥʥʽ ʨʝʛʫʣʶʚʘʣʴʥʽ ʨʝʟʠʩʪʦʨʠ R4 ʽ R5 (ʧʦʪʝʥʮʽʦʤʝʪʨʠ). 

ʈʝʛʫʣʷʪʦʨʠ ʧʦʪʝʥʮʽʦʤʝʪʨʽʚ 4 ʚʠʚʝʜʝʥʽ ʥʘ ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ ʧʫʣʴʪʘ ʢʦʤʫʪʘʮʽʾ (ʨʠʩ. 

6.18.ʘ). ʉʭʝʤʠ 6  ̔ 9 ʤʽʩʪʷʪʴ ʚ ʩʦʙʽ ʟʤʽʥʥʽ ʨʝʛʫʣʶʚʘʣʴʥʽ ʨʝʟʠʩʪʦʨʠ R2 ʽ R3 

ʘ) ʙ) 

1 

1 2 2 3 

5 

6 

7 8 9 10 11 
4 
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(ʧʦʪʝʥʮʽʦʤʝʪʨʠ). ʈʝʛʫʣʷʪʦʨʠ ʧʦʪʝʥʮʽʦʤʝʪʨʽʚ 5 ʚʠʚʝʜʝʥʽ ʥʘ ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ 

ʧʫʣʴʪʘ ʢʦʤʫʪʘʮʽʾ (ʨʠʩ. 6.18.ʘ). 
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ʭ
ʝ
ʤ
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ʧ
ʫ
ʣ
ʴ
ʪ
ʘ
 
ʢ
ʦ
ʤ
ʫ
ʪ
ʘ
ʮ

ʽ
ʾ: 
1
, 
3

  ï
 ʧ
ʦ
ʚ
ʪ
ʦ
ʨ
ʶ
ʚ
ʘ
ʯ
ʽ
 
ʥ
ʘ
ʧ
ʨ
ʫ
ʛ
ʠ

; 
2

 ï
 ʘ
ʢ
ʩ
ʝ
ʣ
ʝ
ʨ
ʦ
ʤ
ʝ
ʪ
ʨ
 

A
D

X
L

2
0

2E
; 
4
,1

1 

ï
 ʩ
ʭ
ʝ
ʤ
ʠ
 
ʨ
ʝ
ʛ
ʫ
ʣ
ʶ
ʚ
ʘ
ʥ
ʥ
ʷ
 
ʟ
ʤ
ʽ
ʱ
ʝ
ʥ
ʥ
ʷ
 
ʥ
ʫ
ʣ
ʷ
 
ʬ
ʫ
ʥ
ʢ
ʮ
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ʧ
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ʝ
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ʘ
ʢ
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ʤ
ʝ
ʪ
ʨ
ʘ

; 
5

, 
1
0
 ï
ʧ
ʽ
ʜ
ʩ
ʫ
ʤ
ʦ
ʚ
ʫ
ʶ
ʯ
ʽ
 

ʧ
ʽ
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ʩ
ʠ
ʣ
ʶ
ʚ
ʘ
ʯ
ʽ
;

 6
, 
9

 ï
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ʝ
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ʥ
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ʘ
ʢ
ʩ
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ʣ
ʝ
ʨ
ʦ
ʤ
ʝ
ʪ
ʨ
ʘ

; 
7
, 
8 
ï
ʚ
ʠ
ʭ
ʽ
ʜ
ʥ
ʽ
 
ʧ
ʽ
ʜ
ʩ
ʠ
ʣ
ʶ
ʚ
ʘ
ʯ
ʽ
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6.3.2 ʇʦʨʷʜʦʢ ʨʦʙʦʪʠ ʟ ʤʫʣʴʪʠʤʝʪʨʦʤ Picotest M3511A 

ʇʝʨʝʜʥ ̫ʧʘʥʝʣʴ ʤʫʣʴʪʠʤʝʪʨʘ Picotest M3511A ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 6.20. 

 

 

ʈʠʩʫʥʦʢ 6.20 - ʇʝʨʝʜʥʷ ʧʘʥʝʣʴ ʤʫʣʴʪʠʤʝʪʨʘ Picotest M3511A 

 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʷʢʦʩʪʽ ʚʠʤʽʨʶʚʘʯʘ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ 

ʧʨʝʮʠʟʽʡʥʦʛʦ ʤʫʣʴʪʠʤʝʪʨʦʤ Picotest M3511A ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʠʡ 

ʧʦʨʷʜʦʢ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ: 

1. ʇʽʜôʻʜʥʘʡʪʝ  ʚʠʭʦʜʠ ʦʜʥʦʛʦ ʟ ʚʠʭʽʜʥʠʭ ʢʘʥʘʣʽʚ ɼʄɸ (ʨʠʩ. 6.16) ʜʦ 

ʚ̔ ʜʧʦʚʽʜʥʠʭ ʢʣʝʤ 1 ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ ʤʫʣʴʪʠʤʝʪʨʘ; 

2. ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ 2 çDCVè ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ; 

3. ɺʠʙʝʨʽʪʴ ʬʫʥʢʮʽʶ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʙʦʨʫ ʜʽʘʧʘʟʦʥʫ ʚʠʤʽʨʶʚʘʥʴ 

ʥʘʧʨʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʦʜʥʦʯʘʩʥʦʛʦ ʥʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰ 

çSHIFTè + çESCè ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ 3 ʤʫʣʴʪʠʤʝʪʨʘ; 

4. ʇʦʩʣʽʜʦʚʥʦ      ʥʘʪʠʩʥʽʪʴ çSHIFT+DIGITSè ʜʣʷ ʚʠʙʦʨʫ ʨʝʞʠʤʫ ʨʦʙʦʪʠ 

ʮʠʬʨʦʚʦʛʦ ʬʽʣʴʪʨʫ ʚʭʽʜʥʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʥʘʧʨʫʛʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʥʦʧʢʠ  ʪʘ 

 ʚʠʙʝʨʽʪʴ çREPEAT AVGè (ʨʝʞʠʤ ʦʩʝʨʝʜʥʝʥʥʷ 10 ʚʠʤʽʨʶʚʘʥʴ) ʪʘ ʥʘʪʠʩʥʽʪʴ 

çENTERè. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʥʦʧʢʠ  ʪʘ  ʚʠʙʝʨʽʪʴ çREADINGSè, ʽ ʥʘʪʠʩʥʽʪʴ 

çENTERè. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ  ʪʘ  ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʤʽʞ ʮʠʬʨ, ʪʘ  ʢʥʦʧʢʠ  ʪʘ 

 ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʯʠ ʟʤʝʥʰʝʥʥʷ ʮʠʬʨʠ.  
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ɺʠʩʪʘʚʪʝ ʟʥʘʯʝʥʥʷ 10 ʽ ʥʘʪʠʩʥʽʪʴ çENTERè ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʟʥʘʯʝʥʥʷ. 

ʅʘʪʠʩʥʽʪʴ  çENTERè ʥʘ ʧʘʨʘʤʝʪʨʽ çRUNè ʜʣʷ ʧʦʯʘʪʢʫ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʦʟʥʘʯʝʥʥʷ 

çFILTè 4 ʙʫʜʝ ʘʢʪʠʚʥʠʤ ʢʦʣʠ ʚʚʽʤʢʥʝʥʠʡ ʨʝʞʠʤ ʬʽʣʴʪʨʘʮʽʾ; 

5. ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʙʫʜʝ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ 

ʽʥʜʠʢʘʪʦʨʽ 5 ʤʫʣʴʪʠʤʝʪʨʘ.  

 

6.4 ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪ ʤʘʻ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʚʯʠʪʠ ʥʘʩʪʫʧʥʝ: 

- ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʧʨʠʥʮʠʧ ʜʽʾ ɼʄɸ ʥʘ ʦʩʥʦʚʽ 

ʘʢʩʝʣʝʨʦʤʝʪʨʘ ADXL 202E, ʥʘʚʝʜʝʥʽ ʫ ʧ. 6.2.1; 

- ʤʝʪʨʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ɼʄɸ ʥʘʚʝʜʝʥʫ ʫ ʧ. 6.2.2; 

- ʙʫʜʦʚʫ ʪʘ ʧʨʠʥʮʠʧ ʜʽʾ ʩʪʝʥʜʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʄʍ ɼʄɸ ʟʘ 

ʚʽʜʦʤʦʩʪʷʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʧ. 6.3; 

- ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʝʪʨʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ɼʄɸ ʤʝʪʦʜʦʤ 

ʡʦʛʦ ʪʝʩʪʦʚʠʭ ʧʦʚʦʨʦʪʽʚ ʫ ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʧʦʣʽ ɿʝʤʣʽ ʥʘ ʩʪʝʥʜʽ ʟʘ ʚʽʜʦʤʦʩʪʷʤʠ, 

ʥʘʚʝʜʝʥʠʤʠ ʚ ʧ 6.2.3; 

- ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʥʘʚʝʜʝʥʠʡ ʚ ʧ. 6.5, ʘ ʪʘʢʦʞ 

ʧʜ̔ʛʦʪʫʚʘʪʠ ʧʨʦʝʢʪ ʟʚʽʪʫ (ʧʨʦʪʦʢʦʣ) ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʟʘ 

ʚʠʤʦʛʘʤʠ ʥʘʚʝʜʝʥʠʤʠ ʚ ʧ. 6.6. ɺ ʧʨʦʝʢʪʽ ʟʚʽʪʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʩʽ ʧʫʥʢʪʠ 

ʟʘʟʥʘʯʝʥʽ ʚ ʧ. 6.6 ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʪʘʙʣʠʮʷʤʠ ʪʘ ʯʠʩʪʠʤʠ ʩʪʦʨʽʥʢʘʤʠ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ.  

 

6.5 ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʪʘ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ 

6.5.1 ʅʘʧʝʨʝʜʦʜʥʽ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʩʘʤʦʩʪʽʡʥʦ 

ʚʣʘʩʥʦʨʫʯ ʦʪʨʠʤʘʪʠ ʬʦʨʤʫʣʠ (6.11)ï(6.13). ʆʪʨʠʤʘʥʥʷ ʬʦʨʤʫʣ ʧʦʚʠʥʥʦ 

ʙʫʪʠ ʨʝʪʝʣʴʥʦ ʥʘʚʝʜʝʥʦ ʫ ʟʚʽʪʽ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ. 



105 

 

6.5.2 ʆʪʨʠʤʘʪʠ ʜʦʧʫʩʢ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ, 

ʚʽʜʧʦʚʽʚʰʠ ʥʘ ʟʘʧʠʪʘʥʥʷ ʚʠʢʣʘʜʘʯʘ.  

6.5.3 ɺʩʪʘʥʦʚʠʪʠ ɼʄɸ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʫ ʢʘʥʪʫʚʘʯ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʠʩ.6.7. 

6.5.4 ɺʽʜʛʦʨʠʟʦʥʪʫʚʘʪʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʚʥʷ 3 ʧʣʦʱʘʜʢʫ 2 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ (ʨʠʩ. 6.17) ʟ ʧʦʭʠʙʢʦʶ 
/ 41 3 10 radj -D ¢° º° Ö   

(ʚʽʜʧʦʚʽʜʘʻ ʧʦʭʠʙʮʽ ʟʘʜʘʚʘʥʥʷ ʧʨʦʻʢʮʽʾ ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʪʷʞʽʥʥʷ ʥʘ ɺʆ 

ɼʄɸ 
4

, sin 3 10x ya g gj -D ¢° D =° Ö).  

6.5.5 ɺʢʣʶʯʠʪʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʚʩʽʭ ʧʨʠʣʘʜʽʚ ʩʪʝʥʜʫ ʽ ɼʄɸ. 

6.5.6 ɺʠʤʽʨʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʽʤʥʘʪʥʦʛʦ ʪʝʨʤʦʤʝʪʨʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ. ɺʚʘʞʘʪʠ ʮʶ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 0T . 

ɿʘʧʠʩʘʪʠ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 0T  ʚ ʪʘʙʣʠʮʶ ɾ1 ʜʦʜʘʪʢʫ ɾ.  

6.5.7 ɺʩʪʘʥʦʚʣʶʚʘʪʠ ʢʘʥʪʫʚʘʯ ʟ ʘʢʩʝʣʝʨʦʤʝʪʨʦʤ ʚ ʪʝʩʪʦʚʽ 

ʧʦʣʦʞʝʥʥʷ ʊʇ1 ï ʊʇ8, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʠʩ.6.9 ï 6.16, ʚ ʢʽʣʴʢʦʩʪʽ ʜʚʦʭ 

ʮʠʢʣʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʷʤʠʡ ʭʽʜ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʊʇ1 ʜʦ 

ʧʦʣʦʞʝʥʥʷ ʊʇ8 ʽ ʟʚʦʨʦʪʥʠʡ ʭʽʜ ʚʽʜ ʊʇ8 ʜʦ ʊʇ1 (ʨʠʩ.6.8).  

6.5.8 ʋ ʢʦʞʥʦʤʫ ʪʝʩʪʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ ʤʫʣʴʪʠʤʝʪʨʦʤ ʚʠʤʽʨʶʚʘʪʠ 

ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ɼʄɸ ʧʦ ʜʚʦʤ ʢʘʥʘʣʘʤ jimU , ʜʝ 1..8i=  - ʥʦʤʝʨ ʪʝʩʪʦʚʦʛʦ 

ʧʦʣʦʞʝʥʥʷ; ,j x y=  - ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʘʢʩʝʣʝʨʦʤʝʪʨʘ; 1,4m=  - ʥʦʤʝʨ 

ʭʦʜʫ ʚʠʤʽʨʫ (ʇʍ, ɿʍ) ʫ ʜʚʦʭ ʮʠʢʣʘʭ ʚʠʤʽʨʫ, ʜʣʷ ʇʍ 1,3m= , ʘ ʜʣʷ ɿʍ 

2,4m= . ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ɺ] ʟ ʪʦʯʥʽʩʪʶ ʧôʷʪʴ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) 

ʟʘʧʠʩʘʪʠ ʚ  ʪʘʙʣʠʮʶ ɾ1 ʜʦʜʘʪʢʫ ɾ. 

6.5.9 ɺʠʢʣʶʯʠʪʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʄɸ ʽ ʚʩʽʭ ʧʨʠʣʘʜʽʚ ʩʪʝʥʜʫ. 

6.5.10 ʈʦʟʨʘʭʫʚʘʪʠ ʽ ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɾ1 ʜʦʜʘʪʢʫ ɾ ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ ʫ ʢʦʞʥʦʤʫ ʪʝʩʪʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ.  
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6.5.11 ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮ ̔ɾ1 ʜʦʜʘʪʢʫ ɾ (ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, ʚʠʟʥʘʯʝʥʽ ʫ 

ʧ. 6.5.10) ʨʦʟʨʘʭʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʝʪʨʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ (6.3), 

(6.4) ɼʄɸ ʟʘ ʬʦʨʤʫʣʘʤʠ (6.11) - (6.13). ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ (ʟ ʪʦʯʥʽʩʪʶ 

ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ɾ2 ʜʦʜʘʪʢʫ ɾ. 

 

6.6 ɿʤʽʩʪ ʟʚʽʪʫ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ɿʚʽʪ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʤʘʻ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʽ ʧʫʥʢʪʠ: 

- ʪʠʪʫʣʴʥʠʡ ʘʨʢʫʰ, ʦʬʦʨʤʣʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʜʦʜʘʪʢʫ ɺ ʽ 

ʧʽʜʧʠʩʘʥʠʡ ʩʪʫʜʝʥʪʦʤ; 

- ʧʫʥʢʪ "1 ʄʝʪʘ, ʦʙ'ʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ"; 

- ʧʫʥʢʪ "2 ɹʫʜʦʚʘ ɼʄɸ ʥʘ ʦʩʥʦʚʽ ʘʢʩʝʣʝʨʦʤʝʪʨʫ ADXL202E, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ". (2 ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "3 ʄʝʪʨʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ ʪʘ ʬʦʨʤʫʣʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʽʻʾ ʤʦʜʝʣʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʡʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ", (2é3 

ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ).  

ʋʚʘʛʘ, ʚ ʮʴʦʤʫ ʧʫʥʢʪʽ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʘʜʘʥʦ ʚʣʘʩʥʝ 

ʦʪʨʠʤʘʥʥʷ ʬʦʨʤʫʣ (6.11) - (6.13) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧ. 6.5.1; 

- ʧʫʥʢʪ "4 ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʩʪʘʪʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɼʄɸ", (2 

ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "5 ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ ʽ ʨʦʟʨʘʭʫʥʢʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʡʦʛʦ ʤʝʪʨʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ". ɺ ʮʴʦʤʫ ʧʫʥʢʪʽ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ 

ʟʘʧʦʚʥʝʥʽ ʪʘʙʣʠʮʽ ɾ1 ʽ ɾ2 ʜʦʜʘʪʢʫ ɾ, ʘ ʪʘʢʦʞ ʫʩʽ ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʧ.ʧ. 6.5.10 

ʽ 6.5.11; 

- ʧʫʥʢʪ "6 ɺʠʩʥʦʚʢʠ ʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ".  

 

 

 

 



107 

 

6.7. ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

6.7.1 ʇʦʷʩʥʽʪʴ ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʧʨʠʥʮʠʧ ʜʽʾ ɼʄɸ ʥʘ ʦʩʥʦʚʽ 

ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ADXL202E. 

6.7.2 ʇʦʷʩʥʽʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʠ 1 ʫ ʩʢʣʘʜʽ ɼʄɸ, ʯʦʤʫ ʙʝʟ ʥʝʾ ʥʝʤʦʞʣʠʚʦ 

ʚʠʟʥʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʬʦʨʤʫʣʘʤʠ (6.6) ʽ (6.7)?  

6.7.3 ɿʘʧʠʰʽʪʴ ʽ ʧʦʷʩʥʽʪʴ ʣʽʥʽʡʥʫ ʤʝʪʨʦʣʦʛʽʯʥʫ ʤʦʜʝʣ ɹ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ 

ɼʄɸ. ɿ ʷʢʦʶ ʤʝʪʦʶ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʡʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ? 

6.7.4 ʇʦʷʩʥʽʪʴ ʬʽʟʠʯʥʠʡ ʩʝʥʩ ʢʫʪʽʚ ʥʝ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ xxa , ʫya , ʪʘ ʾʭ 

ʩʢʣʘʜʦʚʠʭ.  

6.7.5 ɿʘ ʷʢʠʤʠ ʚʠʨʘʟʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ɼʄɸ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ? 

6.7.6 ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʫʪʥʽʩʪʴ ʤʝʪʦʜʫ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ ʰʣʷʭʦʤ ʡʦʛʦ 

ʪʝʩʪʦʚʠʭ ʧʦʚʦʨʦʪʽʚ ʚ ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʧʦʣʽ ɿʝʤʣʽ? ɼʣʷ ʯʦʛʦ ʫ ʮʴʦʤʫ ʤʝʪʦʜʽ 

ʥʝʦʙʭʽʜʥʠʡ ʢʘʥʪʫʚʘʯ? ʗʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʢʘʥʪʫʚʘʯʘ, ʷʢʽ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʥʴʦʛʦ 

ʚʠʩʫʚʘʶʪʴʩʷ? 

6.7.7 ʇʦʷʩʥʽʪʴ ʷʢ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ɼʄɸ ʱʦ ʢʘʣʽʙʨʫʻʪʴʩʷ ʫ ʢʘʥʪʫʚʘʯ? 

6.7.8 ʇʦʷʩʥʽʪʴ ʯʦʤʫ ʧʨʠ ʢʘʣʽʙʨʫʚʘʥʥʽ ɼʄɸ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʽʩʽʤ ʡʦʛʦ 

ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʴ? ʏʠ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʮʠʭ ʧʦʣʦʞʝʥʴ? 

6.7.9 ʏʦʤʫ ʥʝʦʙʭʽʜʥʝ ʛʦʨʠʟʦʥʪʫʚʘʥʥʷ ʙʘʟʦʚʦʾ ʚʩʪʘʥʦʚʯʦʾ ʧʦʚʝʨʭʥʽ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ ʧʝʨʝʜ ʢʘʣʽʙʨʫʚʘʥʥʷʤ ɼʄɸ? 

6.7.10 ɼʣʷ ʯʦʛʦ ʥʘ ʧʫʣʴʪʽ ʢʦʤʫʪʘʮʽʾ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ɿʅ 

0 0,x yK K  ʽ ʂʇ 1 1,x yK K  ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ (6.3) ʽ (6.4) ɼʄɸ? 

6.7.11 ɼʣʷ ʯʦʛʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʦʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ɼʄɸ 

ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʞʠʤʫ çREPEAT AVGè ʫ ʨʦʙʦʪʽ ʤʫʣʴʪʠʤʝʪʨʘ Picotest 

M3511A? ɼʣʷ ʯʦʛʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʦʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ɼʄɸ 

ʟʘʧʠʩʘʥʠʭ ʚ ʪʘʙʣʠʮʶ ɾ1 ʜʦʜʘʪʢʫ ɾ? ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʨʽʟʥʠʮʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ 

ʮʠʭ ʦʩʝʨʝʜʥʝʥʴ? 
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7 ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ5 

ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʊɽʄʇɽʈɸʊʋʈʀ ʅɸ ʄɽʊʈʆʃʆɻɯʏʅɯ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɼɺʆɺɯʉʅʆɻʆ ʃɯʅɯʁʅʆɻʆ ʄɯʂʈʆʄɽʍɸʅɯʏʅʆɻʆ 

ɸʂʉɽʃɽʈʆʄɽʊʈɸ 

 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʜʚʦʚʽʩʥʦʛʦ ʣʽʥʽʡʥʠʡʥʦʛʦ 

ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ (ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ  

ADXL202E ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʾ Analog Devices), ʷʢ ʚʝʢʪʦʨʥʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʩʠʩʪʝʤʘʪʠʯʥʽ ʜʦʜʘʪʢʦʚʽ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʭʠʙʢʠ ɼʄɸ , ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʡʦʛʦ ʦʩʥʦʚʥʠʭ 

ʧʦʭʠʙʦʢ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ɼʄɸ ʚ ʜʽʘʧʘʟʦʥʽ ʡʦʛʦ ʨʦʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ..  

 

7.1  ʄʝʪʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

7.1.1 ɺʠʚʯʠʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ 

ɼʄɸ ʷʢ ʚʝʢʪʦʨʥʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

7.1.2 ɺʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʝʪʨʦʣʦʛʽʯʥʦʾ 

ʤʦʜʝʣʽ ɼʄɸ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

7.1.3 ɺʠʟʥʘʯʠʪʠ ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʭʠʙʢʠ ɼʄɸ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʡʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

 

7.2  ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

7.2.1. ʄʝʪʨʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʦʨʝʪʠʯʥʠʭ ʚʽʜʦʤʦʩʪʝʡ, ʚʠʢʣʘʜʝʥʠʭ ʧ. 6.2.2 ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ˉ4, ʤʝʪʨʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʜʚʦʚʽʩʥʦʛʦ 
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ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʧʦ ʢʦʞʥʦʤʫ ʟ ʡʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʘʤʠ (6.3) ï (5.5) ʤʘʻ ʚʠʛʣʷʜ:  

[]0 1 ,ʜx x x x xy y xz zU K K a K a K a B= + + + ;                       (7.1) 

    []0 1 ,ʜy y y y yx x yz zU K K a K a K a B= + + +  .                (7.2) 

ʇʦʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʣʘʭ (7.1), (7.2) ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʟʥʘʯʝʥʥʷʤ ʫ ʬʦʨʤʫʣʘʭ (6.3) ʽ 

(6.4). 

ʂʦʞʥʠʡ ʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʽʻʾ ʄʄ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʪʦʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [3, 8].  

ɿʘʣʝʞʥʽʩʪʴ ʟʤʽʱʝʥʥʷ ʥʫʣʽʚ (ɿʅ) ʄʄ (4.3) ï (4.5) ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ ʬʦʨʤʫʣʘʤʠ [3, 6]: 

0 0 1 0 0 2( ) ; ( ) ,i iʥ T i i iʥ T iK T K T K T K Ta aD = + D D = + D                      (7.3) 

ʜʝ  0iʥK  - ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨ ̔ 0 20T Cº  ʧʨʠ ʷʢʦʾ ʙʫʣʦ 

ʚʠʢʦʥʘʥʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4; 

0ʧʦʪT T TD = - - ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʪʦʯʥʦʾ ʽ ʥʦʨʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʘʤʠ; 1T ia  - 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʧʨʠ 0TD >; 2T ia  - ʪʝʤʧʝʨʘʪʫʨʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʧʨʠ 0TD <; ,i x y=  ï ʧʦʟʥʘʯʢʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ 

ʘʢʩʝʣʝʨʦʤʝʪʨʘ.  

ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ɿʅ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʢʘʥʘʣʽʚ ɼʄɸ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 7.1 [3].  

 

ʈʠʩʫʥʦʢ 7.1 - ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʟʘʣʝʞʥʦʩʪʽ ɿʅ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ 

ɼʄɸ ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 0ʧʦʪT T TD = -  
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ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʂʇ) ɼʄɸ ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ TD  ʪʘʢʦʞ ʦʧʠʩʫʻʪʴʩʷ ʧʦʜʽʙʥʠʤʠ ʚʠʨʘʟʘʤʠ [3, 6]: 

1 ( 0) 1 1 1 ( 0) 1 2( ) (1 ); ( ) (1 ),i T iʥ T i i T iʥ T iK T K T K T K Tb bD DD = + D D = + D   (7.4) 

ɼʝ  1iʥK  - ʂʇ ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨ ̔ 0 20T Cº  ʧʨʠ ʷʢʦʾ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4; 1T ib  - 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʠ 0TD >; 2T ib  - 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʠ 0TD <;  ,i x y=  ï 

ʧʦʟʥʘʯʢʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ɼʄɸ.  

ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʂʇ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʢʘʥʘʣʽʚ ɼʄɸ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 7.2 [3].  

 

 

ʈʠʩʫʥʦʢ 7.2 - ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʟʘʣʝʞʥʦʩʪʽ ʂʇ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ 

ɼʄɸ ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 0ʧʦʪT T TD = - 

 

ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʭʨʝʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ (ʂʇʏ)  ɼʄɸ ʚʽʜ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ TD  ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ 

ʘʥʘʣʦʛʽʯʥʠʤʠ ʬʦʨʤʫʣʘʤʠ [2, 3]: 

                   1 2( ) (1 ); ( ) (1 ),ij ij ʥ T ij ij ijʥ T ijK T K T K T K Tg gD = + D D = + D            (7.5) 

ʜʝ  ijK - ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʭʨʝʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ( , )i x y=  ʜʦ 

ʧʨʦʝʢʮʽʾ ʧʨʠʩʢʦʨʝʥʥʷ, ʷʢʘ ʜʽʻ ʚʟʜʦʚʞ ʦʩʽ ( , )j y x= ; ijʥK  - ʚʽʜʧʦʚʽʜʥʠʡ ʂʇʏ ʧʨʠ 
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ʥʦʨʤʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨ ̔ 0 20T Cº  ʧʨʠ ʷʢʦʾ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4; 1T ijg  -  ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʭʨʝʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ijK  ʧʨʠ 0TD >; 2T ijg  -  

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʭʨʝʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ijK  

ʧʨʠ 0TD <. 

ɿʤʽʱʝʥʥʷ ʥʫʣʽʚ ʄʄ ɼʃɸ ʨʘʟʦʤ ʟ ʩʠʩʪʝʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ (7.3) ʪʘʢʦʞ 

ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ TD  ʚʠʧʘʜʢʦʚʦ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʽ ʫʙʫʚʘʥʥʽ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʊʘʢʘ ʟʤʽʥʘ ɿʅ ʤʘʻ ʥʘʟʚʫ  

ʟʤʽʥʦʶ ɿʅ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʽʩʪʝʨʝʟʠʩʫ [3,6].  

ʌʦʨʤʫʣʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʠʧʘʜʢʦʚʫ ʟʤʽʥʫ ɿʅ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʽʩʪʝʨʝʟʠʩʫ, ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʘ ʫ ʚʠʛʣʷʜʽ [3, 10] 

[]1
10,5 ( ) ,ʊi i iʥh H K g-=     (7.6) 

ʜʝ iH  - ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʛʽʩʪʝʨʝʟʠʩ ʚʽʜʧʦʚʽʜʥʦʾ ( , )i x y=  ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ɼʄɸ ʚ ʦʜʠʥʠʮʷʭ ʚʠʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ (ʚʦʣʴʪʠ).  

 ɺʠʧʘʜʢʦʚʽʩʪʴ ʪʘʢʦʾ ʟʤʽʥʠ ɿʅ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʽʩʪʝʨʝʟʠʩʫ ʧʦʚô̫ ʟʘʥʘ ʟ 

ʪʽʤ, ʱʦ ʾʾ ʥʝʤʦʞʣʠʚʦ ʧʝʨʝʜʙʘʯʠʪʠ ʥʘʧʝʨʝʜ, ʘ, ʚʽʜʧʦʚʽʜʥʦ, ʽ ʫʩʫʥʫʪʠ ʟ ʨʝʟʫʣʴʪʘʪʫ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʟʤʽʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ (ʜʦ 

ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ) ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʽʩʪʦʨʽʾ ʧʨʠʣʘʜʫ, ʷʢʘ ʥʘʤ, ʷʢ ʧʨʘʚʠʣʦ, 

ʥʝʚʽʜʦʤʘ [3].  

ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʟʤʽʥʠ ɿʅ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʛʽʩʪʝʨʝʟʠʩʫ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 7.3 [3].  

ɿʘʣʝʞʥʦʩʪʽ (7.3) - (7.5) ʻ ʩʠʩʪʝʤʘʪʠʯʥʠʤʠ. ɺʦʥʠ ʻ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʄɸ [3, 6].  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ɼʄɸ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʠʭ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 1 2 1 2 1 , 2, , , ,T i T i T i T i T ij T ija a b b g g . 
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ʈʠʩʫʥʦʢ 7.3 - ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʟʤʽʥʠ ɿʅ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ɼʄɸ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʽʩʪʝʨʝʟʠʩʫ (ʧʦʟʥʘʯʝʥʥʷ: ;i ii i
H h hH= = )  

 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʦʜʘʪʢʦʚʠʭ ʩʫʤʘʨʥʠʭ ʘʙʩʦʣʶʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʭʠʙʦʢ (ʊʇ) ɼʄɸ (ʚ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ) ʤʘʻ ʚʠʛʣʷʜ [3, 6, 

10]: 

   

1 1 ( )

2 2 ( )

1 1 ( )

2 2 ( )

Ĕ( ) 0,5 , 0;

Ĕ( ) 0,5 , 0;

Ĕ( ) 0,5 , 0;

Ĕ( ) 0,5 ,

Ti Ti

Tx T x T x xʥ ʊx

Tx T x T x xʥ ʊx

Ty T y T y xʥ ʊy

Ty T y T y xʥ ʊy

a a

a T T T a h ʧʨʠ T

a T T T a h ʧʨʠ T

a T T T a h ʧʨʠ T

a T T T a h ʧ

a b

a b

a b

a b

D D

D D º D + D Ö ° D

D D º D + D Ö ° D

D D º D + D Ö ° D

D D º D + D Ö ° 0,ʨʠ TD

 , g ,        (7.7)  

ʜʝ TiaD  ʽ TiaD  ï ʚʽʜʧʦʚʽʜʥʦ ʩʠʩʪʝʤʘʪʠʯʥʽ ʽ ʚʠʧʘʜʢʦʚʽ ʩʢʣʘʜʦʚʽ ʊʇ; ( ) y( )Ĕ Ĕ,x ʥ ʥa a   - 

ʥʘʙʣʠʞʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ɼʄɸ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ 

( ) 0
1

1 ĔĔ ( )x ʥ ʜx x
x

a U K
K
º - ,   ( ) 0

1

1 ĔĔ ( )y ʥ ʜy y
y

a U K
K
º -  .              (7.8) 

 

7.2.2 ʄʝʪʦʜ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɼʄɸ  

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʰʫʢʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ɼʄɸ  

                            1 2 1 2 1 2, , , , , ,T i T i T i T i T ij T ij ʊiha a b b g g                                   (7.9) 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʜʚʘ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ ʤʝʪʦʜʦʤ ʡʦʛʦ ʪʝʩʪʦʚʠʭ ʧʦʚʦʨʦʪʽʚ ʚ 

ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʧʦʣʽ ɿʝʤʣʽ, ʷʢ ʮʝ ʦʧʠʩʘʥʦ ʫ ʧ. 6.2.3 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4, ʧʨʠ 
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ʪʝʤʧʝʨʘʪʫʨʘʭ ʊ1, ʊ2, ʙʣʠʟʴʢʠʭ ʜʦ ʤʝʞ ʨʦʙʦʯʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ɼʄɸ 

(ʜʣʷ ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ADXL202E ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʧʦʙʫʜʦʚʘʥʦ 

ɼʄɸ ʊ1ɺʄ=+85ʉ  ̔  ʊ2ɺʄ= - 40 ʉ). ʇʨʠ ʮʴʦʤʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʊ0~+20ʉ ʚʞʝ ʧʨʦʚʝʜʝʥʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4. 

 ʇʨʠʡʤʝʤʦ ʪʘʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦʜʘʪʢʦʚʠʭ ʢʘʣʽʙʨʫʚʘʥʴ ɼʄɸ: 

                                           0 0
1 260 ; 20T ʉ T ʉ=+ =-  .                                        (7.10) 

 ʇʨʠ ʢʦʞʥʦʤʫ ʟ ʪʨʴʦʭ ʢʘʣʽʙʨʫʚʘʥʴ (ʚʢʣʶʯʥʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʨʠ ʥʦʨʤʘʣʴʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʽ  0
0 20T ʉº+ ) ʟʘʧʠʩʫʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽ ʪʘʙʣʠʮʽ (ʟʘ ʬʦʨʤʦʶ ʪʘʙʣ. ɭ1 

ʜʦʜʘʪʢʫ ɭ) ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ ,n nT T
xm ymU U , ʜʝ 

0;1;2n=  ï ʽʥʜʝʢʩ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʷʢʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʣʽʙʨʫʚʘʥʥʷ. 

ɼʘʣʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧ. 6.2.3 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4, ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ: 

1) ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦ ʢʦʞʥʦʤʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʘʥʘʣʫ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ , ( 1,2)nT n=  

51 73
1 1,

2 2

n n n nT Tn n
T T T T

yy xx
y x

U U U U
K K

g g

- -
= =-  ;                       (7.11) 

2) ʟʤʽʱʝʥʥ ̫ ʥʫʣ̔ʚ ʧʦ ʢʦʞʥʦʤʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʘʥʘʣʫ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ , ( 1,2)nT n=  

     [] []
73

0 73 0

1

0,5( )
0,5( ), , ,

n n
Tn

n n n

n

T T
yyT T T

y yy y T
y

U U
K U U ɺ a g

K

+
= + = ,          (7.12.1) 

       [] []51
0 51 0

1

0,5( )
0,5( ), , ,

n nTn
n n n

n

T T
T T T xx

x xx x T
x

U U
K U U ɺ a g

K

+
= + =  ;           (7.12.2) 

3) ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʭʨʝʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʧʦ ʢʦʞʥʦʤʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ 

ʢʘʥʘʣʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ , ( 1,2)nT n=  

                                   
73

2

n n

n

T T
yyT
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ʇʽʩʣʷ ʮʴʦʛʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ (7.11) ï (7.13), 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ: 

1) ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦ ʢʦʞʥʦʤʫ 

ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʘʥʘʣʫ (i , )x y=  

0 01 2

0 0

1 1 1 1
1 2

1 1 0 1 2 0

,

( ) ( )

T TT T

T T
i i i i

T i T i

i i

K K K K

K T T K T T

b b
- -

= =

- -

 ;                         (7.14) 

2) ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʟʤʽʱʝʥ ɹ ʥʫʣ̔ʚ ʧʦ ʢʦʞʥʦʤʫ 

ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʘʥʘʣʫ (i , )x y=  

  
0 01 2

0 0 0 0
1 2

1 0 2 0

,
( ) ( )

T TT T
i i i i

T i T i

a a a a

T T T T
a a

- -
= =

- -
 ;                            (7.15) 

3) ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʭʨʝʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʧʦ 

ʢʦʞʥʦʤʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʘʥʘʣʫ (i , )x y=  

                            
0 01 2

0 0
1 2

1 0 2 01 1

,
( ) ( )

T TT T
yx yx yx yx

T yx T yxT T
y y

K K K K

ʂ T T ʂ T T
g g

- -
= =

- -
 ,                   (7.16.1) 

                            
0 01 2

0 0
1 2

1 0 2 01 1

,
( ) ( )

T TT T
xy xy xy xy

T xy T xyT T
x x

K K K K

ʂ T T ʂ T T
g g

- -
= =

- -
 ,                   (7.16.2)  

4) ʟʤʽʥʠ (ʧʦʭʠʙʢʠ) ʟʤʽʱʝʥ ɹ ʥʫʣ̔ʚ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʽʩʪʝʨʝʟʠʩʫ ʧʦ 

ʢʦʞʥʦʤʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʘʥʘʣʫ (i , )x y=  

0 ( ) 0 ( )0,5ʊi i ʦʭʦʣ i ʥʘʛʨʽʚh a ʘ= -  ,                            (7.17) 

ʜʝ 0 ( )i ʦʭʦʣa - ʟʥʘʯʝʥʥʷ ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʧʦ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ ɼʄɸ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

0
0 20T ʉº+  ʧʽʩʣʷ ʡʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨ ̔ 0

1 60T ʉ=+ , ʨʦʟʨʘʭʦʚʘʥʝ ʟʘ 

ʬʦʨʤʫʣʘʤʠ (7.12); 0 ( )i ʥʘʛʨʽʚʘ  - ʟʥʘʯʝʥʥʷ ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʧʦ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʧʨʠ ʥʘʛʨʽʚʽ ɼʄɸ ʜʦ ʢʽʤʥʘʪʥʦʾ 
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ʪʝʤʧʝʨʘʪʫʨʠ 0
0 20T ʉº+  ʧʽʩʣʷ ʡʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨ ̔ 0

2 20T ʉ=- , 

ʨʦʟʨʘʭʦʚʘʥʝ ʟʘ ʬʦʨʤʫʣʘʤʠ (7.12). 

 

7.3 ʆʧʠʩ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 

ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼʄɸ 

ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʤʝʪʨʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼʄɸ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 6.17 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4. 

ɼʦʜʘʪʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɼʄɸ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 7.1. ɼʦʜʘʪʢʦʚʦ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ5 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʨʤʦʢʘʤʝʨʘ ʊɺʊ-2 ʽ 

ʪʝʨʤʦʰʘʬʘ ʉʅʆʃ.  

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʤʦʢʘʤʝʨʠ ʊɺʊ-2 ʽ ʪʝʨʤʦʰʘʬʠ ʉʅʆʃ ʥʘʚʝʜʝʥʽ 

ʚ ʪʘʙʣ. 7.1. 

 

   

   ʘ)                                                               ʙ) 

ʈʠʩʫʥʦʢ 5.1 - ɼʦʜʘʪʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ (ʨʠʩ. 4.18) ʜʣʷ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɼʄɸ: ʘ) ʪʝʨʤʦʢʘʤʝʨʘ ʊɺʊ-2; ʙ) ʪʝʨʤʦʰʘʬʘ ʉʅʆʃ 
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ʊʘʙʣʠʮʷ 7.1 - ʇʝʨʝʣʽʢ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ, 

ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩ. 6.17 

ˉ 

ʧ/ʧ 

ʅʘʡʤʝʥʫʚʘʥʥʷ  ʊʠʧ ɺʠʤʦʛʠ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʽʣʴ- 

ʢʽʩʪʴ 

1 ʊʝʨʤʦʢʘʤʝʨʘ 

 

ʊɺʊ-2 ɼʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ʤʽʥʫʩ 60Áʉ 

ʜʦ +100Áʉ . 

ʇʦʭʠʙʢʘ ʟʘʜʘʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

Ñ2Áʉ.  

ʇʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ Ñ0,5Áʉ 

1 

2 ʊʝʨʤʦʰʘʬʘ 

 

ʉʅʆʃ ɼʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ʢʽʤʥʘʪʥʦʾ 

ʜʦ +150Áʉ . 

ʇʦʭʠʙʢʘ ʟʘʜʘʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

Ñ5Áʉ.  

ʇʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ Ñ0,5Áʉ 

1 

3 ʊʝʨʤʦʩʪʘʪ ʜʣʷ 

ɼʄɸ 

 ɺʠʛʦʪʦʚʣʝʥʥʷ ʟ ʪʝʧʣʦ ʽʟʦʣʶʶʯʦʛʦ 

ʤôʷʢʦʛʦ ʤʘʪʝʨʽʘʣʫ 

1 

 

7.4 ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪ ʤʘʻ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʚʯʠʪʠ ʥʘʩʪʫʧʥʝ: 

- ʤʝʪʨʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ ʽ ʤʦʜʝʣʴ ʡʦʛʦ 

ʜʦʜʘʪʢʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ, ʥʘʚʝʜʝʥ ̔ʚ ʧ. 7.2.1; 

- ʤʝʪʦʜ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɼʄɸ,  ʥʘʚʝʜʝʥʠʡ ʚ ʧ. 7.2.2; 

- ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʥʘʚʝʜʝʥʠʡ ʚ ʧ. 7.5, ʘ ʪʘʢʦʞ 

ʧʽʜʛʦʪʫʚʘʪʠ ʧʨʦʝʢʪ ʟʚʽʪʫ (ʧʨʦʪʦʢʦʣ) ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʟʘ 

ʚʠʤʦʛʘʤʠ ʥʘʚʝʜʝʥʠʤʠ ʚ ʧ. 7.6. ɺ ʧʨʦʝʢʪʽ ʟʚʽʪʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʩʽ ʧʫʥʢʪʠ 

ʟʘʟʥʘʯʝʥʽ ʚ ʧ. 7.6 ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʪʘʙʣʠʮʷʤʠ ʪʘ ʯʠʩʪʠʤʠ ʩʪʦʨʽʥʢʘʤʠ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 

 

7.5 ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʪʘ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ 

7.5.1 ʆʪʨʠʤʘʪʠ ʜʦʧʫʩʢ ʜʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ, ʚʽʜʧʦʚʽʚʰʠ ʥʘ ʧʠʪʘʥʥʷ 

ʚʠʢʣʘʜʘʯʘ. 
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7.5.2 ɺʢʣʶʯʠʪʠ ʪʝʨʤʦʢʘʤʝʨʫ ʽ ʪʝʨʤʦʰʘʬʫ. ɿʘʜʘʪʠ ʚ ʪʝʨʤʦʢʘʤʝʨʽ 

ʪʝʤʧʝʨʘʪʫʨʫ 0
2 20ʅT T ʉ= =-  , ʘ ʚ ʪʝʨʤʦʰʘʬʽ - 0

1 60ɺT T ʉ= =+  . ɺʢʣʶʯʠʪʠ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʩʪʝʥʜʫ. 

7.5.3 ɺʩʪʘʥʦʚʠʪʠ ɼʄɸ ʚ ʢʘʥʪʫʚʘʯ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʠʩ. 6.7 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4. ʆʜʷʛʥʫʪʠ ɼʄɸ ʚ ʪʝʨʤʦʩʪʘʪ. ʇʦʤʽʩʪʠʪʠ ʢʘʥʪʫʚʘʯ 

ʟ ɼʄɸ ʚ ʪʝʨʤʦʩʪʘʪʽ ʚ ʪʝʨʤʦʢʘʤʝʨʫ (ʯʝʨʝʟ 30 ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧ. 

5.2), ʚʠʪʨʠʤʘʪʠ ʡʦʛʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 0
2 20ʅT T ʉ= =-   ʥʘ ʧʨʦʪʷʟʽ 30 

ʭʚʠʣʠʥ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʜʽʾ:  

- ʚʠʤʽʨʷʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 2 ʅT T=  , 
0
ʉ  ʚ ʪʝʨʤʦʢʘʤʝʨʽ ʾʾ ʪʝʨʤʦʤʝʪʨʦʤ. 

ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [
0
ʉ] ʟ ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ʂ1 ʜʦʜʘʪʢʫ ʂ; 

- ʦʜʷʛʥʫʪʠ ʪʝʧʣʦʽʟʦʣʶʶʯʽ ʨʫʢʘʚʠʯʢʠ, ʜʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 2 

ʭʚʠʣʠʥʠ) ʜʽʩʪʘʪʠ ʢʘʥʪʫʚʘʯ ʟ ɼʄɸ ʟ ʪʝʨʤʢʘʤʝʨʠ, ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ ʥʘ 

ʧʣʦʱʘʜʢʫ 2 ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ (ʨʠʩ. 6.17) ʽ ʧʽʜʢʣʶʯʠʪʠ ʜʦ ʧʫʣʴʪʫ 

ʢʦʤʫʪʘʮʽʾ 8 ʩʪʝʥʜʫ; 

- ʜʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 8  ʭʚʠʣʠʥʠ) ʚʠʢʦʥʘʪʠ ʧ. 6.5.4, ʧ. 

6.5.7 (ʜʣʷ ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʴ ʊʇ1, ʊʇ3, ʊʇ5, ʊʇ7)  ʽ ʧ. 6.5.8 (ʜʣʷ ʪʝʩʪʦʚʠʭ 

ʧʦʣʦʞʝʥʴ ʊʇ1, ʊʇ3, ʊʇ5, ʊʇ7) ʧʦʨʷʜʢʫ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ˉ4. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʧ. 6.5.7 ʧʨʦʚʦʜʠʪʠ ʪʽʣʴʢʠ ʦʜʠʥ ʮʠʢʣ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʢʘʥʪʫʚʘʯʘ ʚ ʚʽʜʧʦʚʽʜʥʝ ʊʇ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ɺ] ʟ ʪʦʯʥʽʩʪʶ ʧôʷʪʴ 

ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ  ʪʘʙʣʠʮʶ ʂ1 ʜʦʜʘʪʢʫ ʂ. 

7.5.4 ɺʽʜʢʣʶʯʠʪʠ ɼʄɸ ʚʽʜ ʧʫʣʴʪʫ ʢʦʤʫʪʘʮʽʾ 8.  

7.5.5 ʇʦʤʽʩʪʠʪʠ ʢʘʥʪʫʚʘʯ ʟ ɼʄɸ ʚ ʪʝʨʤʦʰʘʬʫ (ʥʝ ʨʘʥʽʰʝ ʥʽʞ ʯʝʨʝʟ 

30 ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧ. 5.2), ʚʠʪʨʠʤʘʪʠ ʡʦʛʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

0
1 60ɺT T ʉ= =+   ʥʘ ʧʨʦʪʷʟʽ 30 ʭʚʠʣʠʥ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʜʽʾ:  

- ʚʠʤʽʨʷʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 1 ɺT T=  , 
0
ʉ  ʚ ʪʝʨʤʦʰʘʬʽ ʾʾ ʪʝʨʤʦʤʝʪʨʦʤ. ʈʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [
0
ʉ] ʟ ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ʂ2 

ʜʦʜʘʪʢʫ ʂ; 
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- ʦʜʷʛʥʫʪʠ ʪʝʧʣʦʽʟʦʣʶʶʯʽ ʨʫʢʘʚʠʯʢʠ, ʜʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 2 

ʭʚʠʣʠʥʠ) ʜʽʩʪʘʪʠ ʢʘʥʪʫʚʘʯ ʟ ɼʄɸ ʟ ʪʝʨʤʢʘʤʝʨʠ, ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ ʥʘ 

ʧʣʦʱʘʜʢʫ 2 ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ (ʨʠʩ. 6.17) ʽ ʧʽʜʢʣʶʯʠʪʠ ʜʦ ʧʫʣʴʪʫ 

ʢʦʤʫʪʘʮʽʾ 8 ʩʪʝʥʜʫ; 

- ʜʫʞʝ ʰʚʠʜʢʦ (ʥʝ ʙʽʣʴʰ ʥʽʞ ʟʘ 8  ʭʚʠʣʠʥʠ) ʚʠʢʦʥʘʪʠ ʧ. 6.5.4, ʧ. 6.5.7 

(ʜʣʷ ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʴ ʊʇ1, ʊʇ3, ʊʇ5, ʊʇ7)  ʽ ʧ. 6.5.8 (ʜʣʷ ʪʝʩʪʦʚʠʭ 

ʧʦʣʦʞʝʥʴ ʊʇ1, ʊʇ3, ʊʇ5, ʊʇ7) ʧʦʨʷʜʢʫ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʧ. 6.5.7 ʧʨʦʚʦʜʠʪʠ ʪʽʣʴʢʠ ʦʜʠʥ ʮʠʢʣ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʢʘʥʪʫʚʘʯʘ ʚ ʚʽʜʧʦʚʽʜʥʝ ʊʇ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ɺ] ʟ ʪʦʯʥʽʩʪʶ ʧôʷʪʴ 

ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ  ʪʘʙʣʠʮʶ ʂ2 ʜʦʜʘʪʢʫ ʂ. 

7.5.6 ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʴ ʂ1  ̔ ʂ2, ʪʘ ʪʘʙʣʠʮʽ ʂ3 ʜʦʜʘʪʢʫ ʂ 

ʨʦʟʨʘʭʫʚʘʪʠ: 

- ʢʦʝʬʽʮʽʻʥʪʠ  1

Tn

xK , 1

Tn

yK , 0
nT
xa , 0

nT
ya , nT

xyK , nT
yxK ,  ʤʝʪʨʦʣʦʛʽʯʥʦʾ 

ʤʦʜʝʣʽ ɼʄɸ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ , ( 1,2)nT n=  ʟʘ ʬʦʨʤʫʣʘʤʠ (7.11) ï (7.13). 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ (ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ʂ3 ʜʦʜʘʪʢʫ ʂ;  

- ʰʫʢʘʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ  1T ib , 2T ib , 1T ia , 2T ia , 1T xyg , 

2T xyg , 1T yxg , 2T yxg , (i , )x y=   ɼʄɸ ʟʘ ʬʦʨʤʫʣʘʤʠ (7.14) ï (7.16). ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʟʨʘʭʫʥʢʽʚ (ʟ ʪʦʯʥʽʩʪʶ ʯʦʪʠʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ʂ4 

ʜʦʜʘʪʢʫ ʂ.  

7.5.7 ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ ʂ4, ʟʨʦʙʠʚʰʠ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ: 

- ʟʘʧʠʩʘʪʠ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʧʫʥʢʪ ʟʚʽʪʫ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ʨʝʟʫʣʴʪʫʶʯʽ ʬʦʨʤʫʣʠ (7.7) (ʯʦʪʠʨʠ ʬʦʨʤʫʣʠ ʟ ʢʦʥʢʨʝʪʥʠʤʠ 

ʯʠʩʣʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ TiaD  ɼʄɸ ʜʣʷ ʟʘʜʘʥʦ ʾʚ ʪʘʙʣʠʮʽ 7.2 (ʟʘ ʚʘʨʘ̔ʥʪʘʤʠ, 

ʥʦʤʝʨ ʚʘʨʽʘʥʪʫ ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʝʨʫ ʩʪʫʜʝʥʪʘ ʟʘ ʩʧʠʩʢʦʤ ʥʘʚʯʘʣʴʥʦʾ ʛʨʫʧʠ) ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ TD ; 
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- ʟʦʙʨʘʟʠʪʠ ʥʘ ʦʜʥʦʤʫ ʘʨʢʫʰʽ (ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʘʙʣʦʥ ʜʣʷ 

ʟʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʢʽʚ ʥʘʜʘʥʠʡ ʫ ʜʦʜʘʪʢʫ ɹ) ʚʢʘʟʘʥʠʭ ʚ ʪʘʙʣ. 7.2 (ʟʘ 

ʚʘʨʽʘʥʪʘʤʠ, ʥʦʤʝʨ ʚʘʨʽʘʥʪʫ ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʝʨʫ ʩʪʫʜʝʥʪʘ ʟʘ ʩʧʠʩʢʦʤ ʥʘʚʯʘʣʴʥʦʾ 

ʛʨʫʧʠ) ʛʨʘʬʽʢʠ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ TiaD  ɼʄɸ ʫ 

ʚʢʘʟʘʥʠʭ ʚ ʪʘʙʣ. 7.2 ʡʦʛʦ ʜʽʘʧʘʟʦʥʘʭ ʚʠʤʽʨʶʚʘʥʥʷ ,Ĕx ya . ɿʦʙʨʘʞʝʥʽ ʛʨʘʬʽʢʠ 

ʧʦʟʥʘʯʠʪʠ ʚ ʟʚʽʪʽ "ʈʠʩ. 5.1ɽ" ʽ "ʈʠʩ. 5.2ɽ".  

 

ʊʘʙʣʠʮʷ 7.2 - ɿʥʘʯʝʥʥʷ TD  ʽ ʪʠʧ ʛʨʘʬʽʢʽʚ ʟʘ ʚʘʨʽʘʥʪʘʤʠ 

ɺʘʨʽʘʥʪ ˉ 1 2 3 4 5 6 7 8 

 TD , 
0
ʉ 10 5 15 28 25 12 8 11 

 ʪʠʧ ʛʨʘʬʽʢʽʚ TxaD  TyaD  TxaD  TyaD  TxaD  TyaD  TxaD  TyaD  

 ,Ĕx ya , g Ñ5 Ñ15 Ñ25 Ñ50 Ñ10 Ñ20 Ñ8 Ñ23 

 

ɺʘʨʽʘʥʪ ˉ 9 10 11 12 13 14 15 16 

 TD , 
0
ʉ 30 27 35 17 20 19 33 24 

 ʪʠʧ ʛʨʘʬʽʢʽʚ TxaD  TyaD  TxaD  TyaD  TxaD  TyaD  TxaD  TyaD  

 ,Ĕx ya , g Ñ7 Ñ35 Ñ12 Ñ17 Ñ14 Ñ30 Ñ45 Ñ55 

 

ɺʘʨʽʘʥʪ ˉ 17 18 19 20 21 22 23 24 

 TD , 
0
ʉ 38 26 14 40 18 19 36 23 

 ʪʠʧ ʛʨʘʬʽʢʽʚ TxaD  TyaD  TxaD  TyaD  TxaD  TyaD  TxaD  TyaD  

 ,Ĕx ya , g Ñ70 Ñ85 Ñ100 Ñ55 Ñ85 Ñ38 Ñ1 Ñ90 

 

7.6 ɿʤʽʩʪ ʟʚʽʪʫ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ɿʚʽʪ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʤʘʻ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʽ ʧʫʥʢʪʠ: 

- ʪʠʪʫʣʴʥʠʡ ʘʨʢʫʰ, ʦʬʦʨʤʣʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʜʦʜʘʪʢʫ ɺ ʽ 

ʧʽʜʧʠʩʘʥʠʡ ʩʪʫʜʝʥʪʦʤ; 

- ʧʫʥʢʪ "1 ʄʝʪʘ, ʦʙ'ʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ"; 

- ʧʫʥʢʪ "2 ʄʝʪʨʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ ʧʨʠ ʟʤʽʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ". (1 ʩʪʦʨʽʥʢʘ ʟʘ ʦʙʩʷʛʦʤ); 
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- ʧʫʥʢʪ "3 ʄʝʪʦʜ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɼʄɸ", (1ʩʪʦʨʽʥʢʘ ʟʘ 

ʦʙʩʷʛʦʤ).  

- ʧʫʥʢʪ "4 ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ɼʄɸ", 

(1é2 ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "5 ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ, ʨʦʟʨʘʭʫʥʢʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ. 

ɺʘʨʽʘʥʪ ˉ_(ʚʧʠʩʘʪʠ ˉ ʚʘʨʽʘʥʪʫ)_". ɺ ʮʴʦʤʫ ʧʫʥʢʪʽ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ 

ʟʘʧʦʚʥʝʥʽ ʪʘʙʣʠʮʽ ʂ1, ʂ2, ʂ3 ʽ ʂ4 ʜʦʜʘʪʢʫ ʂ, ʘ ʪʘʢʦʞ ʫʩʽ ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʧ. 

7.5.6, ʪʘ ʦʪʨʠʤʘʥʽ ʬʦʨʤʫʣʠ ʽ ʟʦʙʨʘʞʝʥʽ ʛʨʘʬʽʢʠ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʄɸ ʟʘ ʧ. 7.5.11; 

- ʧʫʥʢʪ "6 ɺʠʩʥʦʚʢʠ ʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ". 

 

7.7 ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

7.7.1 ʇʦʷʩʥʽʪʴ ʚʧʣʠʚ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʤʝʪʨʦʣʦʛʽʯʥʫ ʤʦʜʝʣ ɹ

ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ 

ADXL202E. 

7.7.2 ʇʦʷʩʥʽʪʴ ʷʢʠʤʠ ʤʦʜʝʣʷʤʠ ʦʧʠʩʫʻʪʴʩʷ ʚʧʣʠʚ TD  ʥʘ ʢʦʝʬʽʮʽʻʥʪʠ ʄʄ 

ɼɸ. ʏʦʤʫ ʧʨʠ ʮʴʦʤʫ ʦʙʨʘʥʦ ʜʚʘ ʧʽʜʜʽʘʧʘʟʦʥʫ ʪʝʤʧʝʨʘʪʫʨ? 

7.7.3 ʇʦʷʩʥʽʪʴ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʽʩʪʝʨʝʟʠʩʫ ɿʅ. ʏʦʤʫ ʮʷ 

ʟʘʣʝʞʥʽʩʪʴ ɿʅ ʚʽʜ TD  ʻ ʚʠʧʘʜʢʦʚʦʶ? 

7.7.4 ʇʦʷʩʥʽʪʴ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʂʇ, ɿʅ ʽ ʂʇʏ. 

ʏʦʤʫ ʮʽ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ TD  ʻ ʩʠʩʪʝʤʘʪʠʯʥʠʤʠ?  

7.7.5 ɿʘ ʷʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʩʫʤʘʨʥ̔ ʘʙʩʦʣʶʪʥ ̔

ʪʝʤʧʝʨʘʪʫʨʥ ̔ʧʦʭʠʙʢʠ ɼʄɸ? 

7.7.6 ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʫʪʥʽʩʪʴ ʤʝʪʦʜʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ? 

ʏʦʤʫ ʫ ʮʴʦʤʫ ʤʝʪʦʜʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʜʚʽʯʽ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʴ?  

7.7.7 ʗʢ ʦʙʠʨʘʶʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʢʘʣʽʙʨʫʚʘʥʥ ̔ɼʄɸ, ʷʢʽ 

ʟʥʘʯʝʥʥʷ ʮʠʭ ʪʝʤʧʝʨʘʪʫʨ?  
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7.7.8 ɿʘ ʷʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʽ  

ʪʝʤʧʝʨʘʪʫʨʥ ̔ʧʦʭʠʙʢʠ ɼʄɸ? 

7.7.9 ʏʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʝʨʤʦʩʪʘʪ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʢʘʣʽʙʨʫʚʘʥʥ ̔

ɼʄɸ? 

7.7.10 ʗʢ ʟʘʣʝʞʘʪʴ ʩʠʩʪʝʤʘʪʠʯʥʽ ʪʝʤʧʝʨʘʪʫʨʥ ̔ ʧʦʭʠʙʢʠ ɼʄɸ ʚʽʜ ʡʦʛʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ? 
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8 ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ6 

ɼʆʉʃɯɼɾɽʅʅʗ ɺʀʇɸɼʂʆɺʀʍ ʇʆʍʀɹʆʂ ɼɺʆɺɯʉʅʆɻʆ ʃɯʅɯʁʅʆɻʆ 

ʄɯʂʈʆʄɽʍɸʅɯʏʅʆɻʆ ɸʂʉɽʃɽʈʆʄɽʊʈɸ 

 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʚʧʣʠʚ ʯʘʩʦʚʠʭ ʥʝʩʪʘʙʽʣʴʥʦʩʪʝʡ 

ʧʘʨʘʤʝʪʨʽʚ ʤʝʪʨʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʜʚʦʚʽʩʥʦʛʦ ʣʽʥʽʡʥʠʡʥʦʛʦ ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ 

ʘʢʩʝʣʝʨʦʤʝʪʨʘ (ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ  ADXL202E 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʾ Analog Devices) ʥʘ ʪʦʯʥʽʩʪʴ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʚʠʧʘʜʢʦʚʽ ʧʦʭʠʙʢʠ (ɺʇ) ɼʄɸ, 

ʷʢ ʩʢʣʘʜʦʚʽ ʡʦʛʦ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

 

8.1  ʄʝʪʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

8.1.1 ɺʠʚʯʠʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ɼʄɸ, ʷʢ 

ʩʢʣʘʜʦʚʠʭ ʡʦʛʦ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

8.1.2 ɺʠʚʯʠʪʠ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ɼʄɸ ʰʣʷʭʦʤ ʡʦʛʦ 

ʩʪʘʪʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

8.1.3 ɺʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ɼʄɸ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʡʦʛʦ 

ʩʪʘʪʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

 

8.2 ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

8.2.1 ʄʝʪʨʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ 

ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʦʨʝʪʠʯʥʠʭ ʚʽʜʦʤʦʩʪʝʡ, ʚʠʢʣʘʜʝʥʠʭ ʧ. 6.2.2 ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ˉ4, ʤʝʪʨʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ (ʄʄ) ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʜʚʦʚʽʩʥʦʛʦ 

ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʧʦ ʢʦʞʥʦʤʫ ʟ ʡʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʘʤʠ (6.3) ï (6.5) ʤʘʻ ʚʠʛʣʷʜ:  

[]0 1 ,ʜx x x x xy y xz zU K K a K a K a B= + + + ;                       (8.1) 

    []0 1 ,ʜy y y y yx x yz zU K K a K a K a B= + + +  .                (8.2) 
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ʇʦʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʣʘʭ (8.1), (8.2) ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʟʥʘʯʝʥʥʷʤ ʫ ʬʦʨʤʫʣʘʭ (6.3) ʽ 

(6.4). 

ʂʦʝʬʽʮʽʻʥʪʠ 0iK  ʽ 1iK  ( ,i x y=  ï ʧʦʟʥʘʯʢʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ɼʄɸ) 

ʮʽʻʾ ʄʄ ʧʽʩʣʷ ʾʭ ʧʘʩʧʦʨʪʠʟʘʮʽʾ ʰʣʷʭʦʤ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ ʟʤʽʥʶʻʪʴʩʷ ʫ ʯʘʩʽ ʥʘ 

ʧʨʦʪʷʟʽ ʫʩʴʦʛʦ ʯʘʩʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ɼʄɸ. ʊʘʢ ̔ ʟʤʽʥʠ ʻ ʚʣʘʩʪʠʚʽʩʪʶ ʙʫʜʴ-ʷʢʠʭ 

ʤʽʢʨʦʤʝʭʘʥʽʯʥʠʭ ʘʢʩʝʣʝʨʦʤʝʪʨʽʚ ʧʨʷʤʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʘʢʩʝʣʝʨʦʤʝʪʨʘ ADXL202E ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʧʦʙʫʜʦʚʘʥʦ ɼʄɸ  [3, 11].  

ɿʘʛʘʣʴʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ (ʄʄ) ʜʽʡʩʥʠʭ ʟʥʘʯʝʥʴ ʟʤʽʱʝʥ ɹʥʫʣʽʚ (ɿʅ) 

ɼʄɸ ʧʨʠ ʧʦʪʦʯʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʝʜʩʪʘʚʠʤʦ ʫ ʚʠʛʣʷʜʽ [3, 12] 

[]0 (ʜ) 0 0 0( ) ( ) ,i iʥ i i iK K K T K t H ɺ= +D D °D ° , ʘʙʦ                         (8.3.1) 

                   []
0 (ʜ)

0 (ʜ) 0 0 0
1

( ) ( ) ,
i

i iʥ i i i
i

K
a a a T a t h g

K
= = +D D °D °,                        (8.3.2) 

ʜʝ 0iʥK , 0iʥa  - ʧʘʩʧʦʨʪʥʽ ʟʥʘʯʝʥʥʷ ɿʅ, ʚʠʟʥʘʯʝʥʽ ʰʣʷʭʦʤ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ ʧʨʠ 

ʥʦʨʤʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨ ̔ 0 20T Cº  ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4; 

0 ( )iK TD D , 0 ( )ia TD D  - ʩʠʩʪʝʤʘʪʠʯʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʭʠʙʢʠ ɿʅ ʧʨʠ ʧʦʪʦʯʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʪT , ʚʠʟʥʘʯʝʥʽ ʰʣʷʭʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ5; 0ʧʦʪT T TD = -; 0 ( )iK tD , 0 ( )ia tD  - ʚʠʧʘʜʢʦʚʽ 

ʯʘʩʦʚʽ ʧʦʭʠʙʢʠ ɿʅ; iH , ih  - ʚʠʧʘʜʢʦʚʽ ʧʦʭʠʙʢʠ ɿʅ ʚʽʜ ʛʽʩʪʝʨʝʟʠʩʫ (ʨʦʟʛʣʷʥʫʪʽ ʫ 

ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ˉ5). 

ɺʠʧʘʜʢʦʚʽ ʯʘʩʦʚʽ ʧʦʭʠʙʢʠ ʟʤʽʱʝʥʴ ʥʫʣʽʚ ɼʄɸ (ʟʤʽʥʠ ʫ ʯʘʩʽ ʟʥʘʯʝʥʴ ʡʦʛʦ ɿʅ 

ʫ ʢʦʞʥʦʤʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʘʥʘʣʽ ʚʽʜʥʦʩʥʦ ʧʘʩʧʦʨʪʥʠʭ ʟʥʘʯʝʥʴ, ʷʢʽ ʚʠʟʥʘʯʝʥʦ ʫ 

ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ˉ4) ʚ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʤʘʪʁɹ  ʚʠʛʣʷʜ 

[2, 12] ( 3s° ): 

2 2 2
0 0 ( ) 0 (ʜʨ) 0 (ʬ)( ) 0,5 ( ) ( ) ( )i i ʥʚ i ia t a a aD = D + D + D  ;            (8.4) 

0 ( ) 0 ( )i ʥʚ p i ʥʚa t sD =° Ö  ;          (8.5) 

0 (ʜʨ) 0 (ʜʨ)i ia tgD = Ö ;          (8.6) 

0 (ʬ) 0 (ʬ)i p ia t sD =° Ö  ,          (8.7) 
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ʜʝ  0 ( )i ʥʚaD  - ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ (ʥʝʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ) ɿʅ ʚʽʜ ʟʘʧʫʩʢʫ ʜʦ ʟʘʧʫʩʢʫ; 

0 (ʜʨ)iaD  - ʜʨʝʡʬ ɿʅ ʫ ʟʘʧʫʩʢʫ; 0 (ʬ)iaD  - ʥʠʟʴʢʦʯʘʩʪʥʽ ʬʣʫʢʪʫʘʮʽʾ ɿʅ (ʚʽʜʥʦʩʥʦ 

ʣʽʥʽʾ ʜʨʝʡʬʫ) ʫ ʟʘʧʫʩʢʫ; pt  - ʢʦʝʬʽʮʽʻʥʪ ʉʪʴʶʜʝʥʪʘ, ʟʥʘʯʝʥʥ ̫ʷʢʦʛʦ ʧʨʠʡʤʘ̒ʪɹʩʷ 

3pt = ; 0 ( )i ʥʚs , 0 (ʬ)is  - ʩʝʨʝʜʥʦɹʢʚʘʜʨʘʪʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ (ʉʂɺ) ʚʽʜʧʦʚʽʜʥʠʭ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʝʡ ɿʅ; 0 (ʜʨ)ig  - ʢʦʝʬʽʮʽʻʥʪ ʜʨʝʡʬʫ ɿʅ; t  - ʯʘʩ.  

 ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʩʢʣʘʜʦʚʠʭ ʯʘʩʦʚʠʭ ʧʦʭʠʙʦʢ ɿʅ ʢʦʞʥʦʛʦ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ɼʄɸ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 8.1 [3]. 

 

  

ʘ) 

  

   ʙ)                                                          ʚ) 

ʈʠʩʫʥʦʢ 8.1 - ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʧʦʭʠʙʦʢ ʟʤʽʱʝʥʥʷ ʥʫʣʷ ɼʄɸ (ʚ ʦʜʠʥʠʮʷʭ 

ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ): ʘ) - ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʚʽʜ ʟʘʧʫʩʢʫ ʜʦ ʟʘʧʫʩʢʫ; ʙ) - ʜʨʝʡʬ ʽ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʽ ʬʣʫʢʪʫʘʮʽʾ ʫ ʟʘʧʫʩʢʫ; ʚ) - ʧʦʭʠʙʢʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʛʽʩʪʝʨʝʟʠʩʫ  
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ɸʥʘʣʦʛʽʯʥʦ ʟʘʛʘʣʴʥʫ ʄʄ ʜʽʡʩʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʂʇ) 

ɼʄɸ ʧʨʠ ʧʦʪʦʯʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʚʠʟʥʘʯʠʤʦ ʬʦʨʤʫʣʦʶ [3, 12] ( 3s° ): 

1 (ʜ) 1 1 1 1 1 1( ) ( ) (1 ( ) ( ))i iʥ i i iʥ Ti tiK K K T K t K T td d= +D D °D = + D °,                  (8.8) 

ʜʝ 1iʥK - ʧʘʩʧʦʨʪʥʽ ʟʥʘʯʝʥʥʷ ʂʇ, ʚʠʟʥʘʯʝʥʽ ʰʣʷʭʦʤ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ ʧʨʠ ʧʨʠ 

ʥʦʨʤʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨ ̔ 0 20T Cº  ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4; 

1 1 1( ) ( )i iʥ TiK T K TdD D = D - ʩʠʩʪʝʤʘʪʠʯʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʭʠʙʢʠ ʂʇ ʧʨʠ ʧʦʪʦʯʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʪT , ʚʠʟʥʘʯʝʥʽ ʰʣʷʭʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʄɸ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ5; 0ʧʦʪT T TD = -; 1 1 1( ) ( )i iʥ tiK t K tdD =°  - 

ʚʠʧʘʜʢʦʚʽ ʜʦʚʛʦʪʨʠʚʘʣʽ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ (ʥʝʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ) ʂʇ ʚʽʜ ʟʘʧʫʩʢʫ ʜʦ 

ʟʘʧʫʩʢʫ, ʚʽʜʥʦʩʥʽ ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʨʘʟʦʤ 

1 1( )ti p it td s=° Ö ,                        (8.9) 

ʜʝ  1is  - ʉʂɺ ʥʝʩʪʘʙʽʣʴʥʦʩʪ ̔ʚʽʜʧʦʚʽʜʥʦʛʦ ʂʇ ʚʽʜ ʟʘʧʫʩʢʫ ʜʦ ʟʘʧʫʩʢʫ. 

 ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʜʦʚʛʦʪʨʠʚʘʣʦ ʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪ̔ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 8.2 [3]. 

 

  

ʈʠʩʫʥʦʢ 8.2 - ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʂʇ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ɼʄɸ 
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8.2.2 ʄʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ʄɸ  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ɼʄɸ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʥʘʩʪʫʧʥʽ 

ʡʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʩʪʝʥʜʽ, ʟʦʙʨʘʞʝʥʦʤʫ ʥʘ ʨʠʩ. 6.17 ʧʨʠ 

ʢʽʤʥʘʪʥʦʾ ʥʦʨʤʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʚ ʣʘʙʦʨʘʪʦʨʽʾ 0
0 20T ʉº+ . 

1) ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʪʘʙʽʣʴʥʦʩʪʝʡ ɿʅ ʚʽʜ ʟʘʧʫʩʢʫ ʜʦ ʟʘʧʫʩʢʫ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʧʦʩʣʽʜʦʚʥʦ ʪʨʠ ʟʘʧʫʩʢʘ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʯʝʨʝʟ ʨʽʚʥʽ ʧʨʦʤʽʞʢʠ 

ʯʘʩʫ (10 ʭʚʠʣʠʥ). ɿʘʧʫʩʢʠ ʟʜʽʡʩʥʶʚʘʪʠ ʚ ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ ʊʇ1 ʽ ʊʇ3 (ʨʠʩ. 

4.8). ʇʨʠ ʮʴʦʤʫ ʚ ʢʦʞʥʦʤʫ ʟʘʧʫʩʢʫ ʚʠʤʽʨʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ 

ɼʄɸ 0
1

T
x jU  (ʚ ʊʇ1) ʽ  0

3
T
y jU  (ʚ ʊʇ3) ʥʘ ʧʨʦʪʷʟʽ 10 ʭʚʠʣʠʥ ʯʝʨʝʟ ʢʦʞʥʽ 2 ʭʚʠʣʠʥʠ. 

ɼʘʣ̔ ʨʦʟʨʘʭʫʚʘʪʠ ʩʝʨʝʜʥ ̔ ʘʨʠʬʤʝʪʠʯʥ ̔ ʟʥʘʯʝʥʥʷ (ʧʦ ʪʨʴʦʤ ʟʘʧʫʩʢʘʤ) 

ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ  

[]0 0 0 0
3 3

1 1 3 3
1 1

1 1
, ,

3 3

T T T T
x x j y y j

j j

U U U U B

= =

= Ö = Öä ä     (8.10) 

ʜʝ: 1,2,3j= ï ʥʦʤʝʨ ʟʘʧʫʩʢʫ; 0
1

T
x jU , 0

3
T
y jU  - ʩʝʨʝʜʥ ̔ʟʥʘʯʝʥʥʷ ʩʠʛʥʘʣʽʚ ʚ ʢʦʞʥʦʤʫ 

ʟʘʧʫʩʢʫ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ 

0 0 0 0
5 5

1 31 3
1 1

1 1
,

5 5

T T T T
x j y jx jk y jk

k k

U U U U

= =

= Ö = Öä ä  ,       (8.11) 

ʜʝ 1,5k= ï ʥʦʤʝʨ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʢʦʞʥʦʤʫ ʟʘʧʫʩʢʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʨʘʟʠ (8.10)  ̔ (8.11), ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥ ̔ʚʽʜʭʠʣʝʥʥʷ, ʱʦ 

ʚʭʦʜʷʪʴ ʚ ʬʦʨʤʫʣʠ (8.5), ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʪʠʩʷ ʚʠʨʘʟʘʤʠ 

0 0 0 0

2 23 3

0 ( ) 0 ( )1 1 3 3
1 11 1

1 1 1 1
,

3 3

T T T T
x ʥʚ y ʥʚx j x y j y

xʥ yʥj j

U U U U
K K

s s

= =

å õ å õ
= - = -æ ö æ ö

ç ÷ ç ÷
ä ä , (8.12) 

ʜʝ: ; 1xʥK  , 1yʥK  - ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ɼʄɸ, ʚʠʟʥʘʯʝʥʽ ʚ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʽ 

ˉ4; 1,2,3j=  ï ʥʦʤʝʨ ʟʘʧʫʩʢʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ (8.5), ʚʨʘʭʦʚʫʶʯ ̔ (8.11)  ̔ (8.12), ʚʠʧʘʜʢʦʚ ̔ ʧʦʭʠʙʢʠ ɿʅ 

0 ( )i ʥʚaD  (ʚʽʜ ʟʘʧʫʩʢʫ ʜʦ ʟʘʧʫʩʢʫ) ʧʦ ʢʦʞʥʦʤʫ ʢʘʥʘʣʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ 
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0 ( ) 0 ( ) 0 ( ) 0 ( ),x ʥʚ p x ʥʚ y ʥʚ p y ʥʚa t a ts sD =° Ö D =° Ö,  (8.13) 

ʜʝ 3pt = . 

2) ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʨʝʡʬʽʚ ʽ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʬʣʫʢʪʫʘʮʽʡ ʟʤʽʱʝʥ ɹ

ʥʫʣ̔ʚ ʫ ʟʘʧʫʩʢʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʜʚʘ ʪʨʠʚʘʣʠʭ ʟʘʧʫʩʢʘ ɼʄɸ (ʢʦʞʝʥ ʧʦ 1 

ʛʦʜʠʥ)̔. ɿʘʧʫʩʢʠ ʟʜʽʡʩʥʶʚʘʪʠ ʚ ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ ʊʇ1 ʽ ʊʇ3 (ʨʠʩ.6.8).  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʬʣʫʢʪʫʘʮʽʡ ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʫ ʟʘʧʫʩʢʫ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʪʷʛʦʤ ʟʘʧʫʩʢʫ, ʧʽʩʣʷ ʚʠʭʦʜʫ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʥʘ ʨʦʙʦʯʠʡ ʨʝʞʠʤ, 

ʚʠʤʽʨʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ 0
1

T
x l

U  (ʚ ʊʇ1) ʽ  0
3

T
y l

U  (ʚ ʊʇ3) ʯʝʨʝʟ 

ʢʦʞʥʽ 10 ʭʚʠʣʠʥ.  

ɼʘʣʽ ʨʦʟʨʘʭʫʚʘʪʠ ʩʝʨʝʜʥ ̔ ʘʨʠʬʤʝʪʠʯʥ ̔ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʟ 

ʚʠʨʘʟʽʚ 

0 0 0 0
7 7

1 31 3
1 1

1 1
,

7 7

T T T T
x yx l y l

l l

U U U U

= =

= Ö = Öä ä            (8.14) 

ʜʝ 1,7l =  ï ʥʦʤʝʨ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʟʘʧʫʩʢʫ.   

 ɺʨʘʭʦʚʫʶʯʠ (8.14) ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥ ̔ ʚʽʜʭʠʣʝʥʥʷ ʧʦʭʠʙʢʠ ʚʽʜ 

ʬʣʫʢʪʫʘʮʽʡ ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʪʠʩʷ ʬʦʨʤʫʣʘʤʠ 

0 0 0 0

2 27 7

0 (ʬ) 0 (ʬ)1 31 3
1 11 1

1 1 1 1
,

6 6

T T T T
x yx yx l y l

x yl l

U U U U
K K

s s

= =

å õ å õ
= - = -æ ö æ ö

ç ÷ ç ÷
ä ä     (8.15) 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ (8.6) ʚʠʧʘʜʢʦʚʽ ʧʦʭʠʙʢʠ ɿʅ 0 ( )i ʬaD  (ʚʽʜ ʥʠʟʴʢʦʯʘʩʪʥʠʭ 

ʬʣʫʢʪʫʘʮʽʡ) ʧʦ ʢʦʞʥʦʤʫ ʢʘʥʘʣʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ 

             0 (ʬ) 0 (ʬ) 0 (ʬ) 0 (ʬ),x p x y p ya t a ts sD =° Ö D =° Ö.             (8.16) 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʨʝʡʬʫ ʟʤʽʱʝʥ ɹ ʥʫʣ̔ʚ ʫ ʟʘʧʫʩʢʫ, ʧʽʩʣʷ ʚʠʭʦʜʫ 

ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʥʘ ʨʦʙʦʯʠʡ ʨʝʞʠʤ, ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʨʟ̔ʥʠʮʶ ʤʽʞ ʩʴʦʤʠʤ (ʯʝʨʝʟ 

1 ʛʦʜʠʥʫ) ʽ ʧʝʨʰʠʤ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ.  ʩʧʦʯʘʪʢʫ ʚʠʤʽʨʷʪʠ 

ʚʠʭʽʜʥ ̔ ʩʠʛʥʘʣʠ ɼʄɸ, ʘ ʧʦʪʽʤ ʚʠʤʽʨʷʪʠ ʡʦʛʦ ʚʠʭʽʜʥ ̔ ʩʠʛʥʘʣʠ ʯʝʨʝʟ ʧʝʚʥʠʡ 

ʽʥʪʝʨʚʘʣ ʯʘʩʫ (ʯʝʨʝʟ 1 ʛʦʜʠʥʫ). 
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ʂʦʝʬʽʮʽʻʥʪʠ ʜʨʝʡʬʽʚ ɿʅ ʟʘ 1 ʛʦʜʠʥʫ, ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʚʠʨʘʟ (8.6) ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʜʨʝʡʬʽʚ, ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ 

0 00 0
37 3117 11

0 (ʜʨ) 0 (ʜʨ)
1 1

,

T TT T
y yx x

x y
x y

U UU U

K K
g g

--
= =  ,  (8.17) 

ʜʝ 0 0
17 37,

T T
x yU U  - ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ ɼʄɸ  ʧʦ ʢʘʥʘʣʫ ʍ ʚ ʧʦʣʦʞʝʥʥ ̔ʊʇ1 (ʨʠʩ.4.7 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4)  ̔Y ʚ ʧʦʣʦʞʝʥʥ ̔ʊʇ3, ʚʠʟʥʘʯʝʥʽ ʯʝʨʝʟ 1 ʛʦʜʠʥʫ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʟʘʧʫʩʢʫ (ʩʴʦʤʝ ʚʠʤʽʨʶʚʘʥʥʷ); 0 0
11 31,

T T
x yU U  - ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ, ʚʠʟʥʘʯʝʥʽ ʥʘ 

ʧʦʯʘʪʢʫ ʟʘʧʫʩʢʫ (ʧʝʨʰʝ ʚʠʤʽʨʶʚʘʥʥʷ). 

3) ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ, ʯʝʨʝʟ 5 ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʢʣʶʯʝʥʥʷ ɼʄɸ, ʧʦ ʜʚʘ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʫ ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ ʊʇ1 ʽ 

ʊʇ5 (ʨʠʩ. 6.8 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ 4) ʜʣʷ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ Y, ʪʘ 

ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ ʊʇ3  ̔ ʊʇ7 (ʨʠʩ. 6.8 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ 4) ʜʣʷ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʍ.  

ʉʝʨʝʜʥ ̔ʘʨʠʬʤʝʪʠʯʥ ̔ʟʥʘʯʝʥʥʷ ʂʇ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʚʠʨʘʟʘʤʠ 
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= Ö = Öä ä ,        (8.18) 

ʜʝ 1,2j=  ï ʥʦʤʝʨ ʚʠʤ̔ʨʶʚʘʥʥʷ; 
0 0

1 1,
T T

x yK K  - ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ɼʄɸ, ̫ ʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ 
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K K

g g
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== =  .  (8.19) 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʨʘʟʠ (8.18)  ̔ (8.19), ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥ ̔ ʚʽʜʭʠʣʝʥʥʷ 

ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ʂʇ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ 

0 0 0 0

2 2
_____ _____

2 2

1 1 1 1 1 1
1 1

1 1
,

2 2

T T T T

x xj x y yj y
j j

K K K Ks s

= =

å õ å õ
æ ö æ ö

= - = -æ ö æ ö
æ ö æ ö
ç ÷ ç ÷

ä ä   , (8.20) 



129 

 

ʘ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (6.9),  ʚʠʧʘʜʢʦʚʽ ʚʽʜʥʦʩʥʽ ʜʦʚʛʦʪʨʠʚʘʣʽ ʥʝʩʪʘʙʽʣʴʥʦʩʪ̔ 

(ʥʝʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ) ʂʇ ʚʽʜ ʟʘʧʫʩʢʫ ʜʦ ʟʘʧʫʩʢʫ - ʚʠʨʘʟʘʤʠ 

1 1 1 1( ) , ( )tx p x ty p yt t t td s d s=° Ö =° Ö .             (8.21) 

 

8.3 ʆʧʠʩ ʩʪʝʥʜʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ 

 ʜʚʦʚʽʩʥʦʛʦ ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ 

ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ʜʚʦʚʽʩʥʦʛʦ 

ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 6.17 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ˉ4, ʘ ʡʦʛʦ ʦʧʠʩ ʥʘʜʘʥʦ ʚ ʧʫʥʢʪʽ 8.3 ʮʽʻʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ. 

 

8.4 ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪ ʤʘʻ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʚʯʠʪʠ ʥʘʩʪʫʧʥʝ: 

- ʤʝʪʨʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ 

ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ, ʥʘʚʝʜʝʥʫ ʚ ʧ. 8.2.1; 

- ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ɼʄɸ, ʥʘʚʝʜʝʥʠʡ ʚ ʧ. 

8.2.2; 

- ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʥʘʚʝʜʝʥʠʡ ʚ ʧ. 8.5, ʘ ʪʘʢʦʞ 

ʧʽʜʛʦʪʫʚʘʪʠ ʧʨʦʝʢʪ ʟʚʽʪʫ (ʧʨʦʪʦʢʦʣ) ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʟʘ 

ʚʠʤʦʛʘʤʠ ʥʘʚʝʜʝʥʠʤʠ ʚ ʧ. 8.6. ɺ ʧʨʦʝʢʪʽ ʟʚʽʪʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʩʽ ʧʫʥʢʪʠ 

ʟʘʟʥʘʯʝʥʽ ʚ ʧ. 8.6 ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʪʘʙʣʠʮʷʤʠ ʪʘ ʯʠʩʪʠʤʠ ʩʪʦʨʽʥʢʘʤʠ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ.  

 

8.5 ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʪʘ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ 

8.5.1 ʆʪʨʠʤʘʪʠ ʜʦʧʫʩʢ ʜʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ, ʚʽʜʧʦʚʽʚʰʠ ʥʘ 

ʟʘʧʠʪʘʥʥʷ ʚʠʢʣʘʜʘʯʘ. 
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8.5.2 ɼʦʩʣʽʜʞʝʥʥʷ ʥʝʩʪʘʙʽʣʴʥʦʩʪʝʡ ɿʅ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ɼʄɸ 

ʚʽʜ ʟʘʧʫʩʢʫ ʜʦ ʟʘʧʫʩʢʫ ʚʠʢʦʥʫʚʘʪʠ ʫ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

8.5.2.1 ɺʩʪʘʥʦʚʠʪʠ ɼʄɸ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʫ ʢʘʥʪʫʚʘʯ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʨʠʩ.6.7 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4. 

8.5.2.2 ɺʽʜʛʦʨʠʟʦʥʪʫʚʘʪʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʚʥʷ ʧʣʦʱʘʜʢʫ 2 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ (ʨʠʩ. 6.17 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4) ʟ ʧʦʭʠʙʢʦʶ 

/ 41 3 10 radj -D ¢° º° Ö .  

8.5.2.3 ɺʢʣʶʯʠʪʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʚʩʽʭ ʧʨʠʣʘʜʽʚ ʩʪʝʥʜʫ ʽ ɼʄɸ. 

8.5.2.4 ɺʠʤʽʨʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʽʤʥʘʪʥʦʛʦ ʪʝʨʤʦʤʝʪʨʫ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚ ʣʘʙʦʨʘʪʦʨʽʾ. ɺʚʽʞʘʪʠ ʮʶ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 

0T . ɿʘʧʠʩʘʪʠ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 0T  ʚ ʪʘʙʣʠʮʶ ʃ1 ʜʦʜʘʪʢʫ ʃ.  

 8.5.2.5 ʇʨʦʚʝʩʪʠ ʧʦʩʣʽʜʦʚʥʦ ʪʨʠ ʟʘʧʫʩʢʘ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʪʠʚʘʣʽʩʪʶ ʧʦ 10 

ʭʚʠʣʠʥ ʢʦʞʥʠʡ ʯʝʨʝʟ ʨʽʚʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ (10 ʭʚʠʣʠʥ). ɿʘʧʫʩʢʠ ʟʜʽʡʩʥʶʚʘʪʠ ʚ 

ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ ʊʇ1 ʽ ʊʇ3 (ʨʠʩ. 6.8) ï ʩʧʦʯʘʪʢʫ ʚ ʊʇ1, ʧʦʪʽʤ ʚ ʊʇ3.  

 ʇʨʠ ʮʴʦʤʫ ʚ ʢʦʞʥʦʤʫ ʟʘʧʫʩʢʫ ʚʠʤʽʨʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ 

ɼʄɸ 0
1

T
x jk

U  (ʚ ʊʇ1) ʽ  0
3

T
y jk

U  (ʚ ʊʇ3) ʥʘ ʧʨʦʪʷʟʽ 10 ʭʚʠʣʠʥ ʯʝʨʝʟ ʢʦʞʥʽ 2 

ʭʚʠʣʠʥʠ (1,2,3j=  ï ʥʦʤʝʨ ʟʘʧʫʩʢʫ; 1,5k= ï ʥʦʤʝʨ ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʟʘʧʫʩʢʫ). 

 ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ɺ] ʟ ʪʦʯʥʽʩʪʶ ʧôʷʪʴ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ 

ʚ ʪʘʙʣʠʮʶ ʪʘʙʣʠʮʶ ʃ1 ʜʦʜʘʪʢʫ ʃ. 

 8.5.2.6 ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʟ ʪʘʙʣʠʮ ̔ʂ1 ʟʘ ʬʦʨʤʫʣʘʤʠ 

(8.10) - (8.13) ʚʠʟʥʘʯʠʪʠ ʚʠʧʘʜʢʦʚʽ ʧʦʭʠʙʢʠ ɿʅ 0 ( )i ʥʚaD  (ʚʽʜ ʟʘʧʫʩʢʫ ʜʦ ʟʘʧʫʩʢʫ) 

ʧʦ ʢʦʞʥʦʤʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʘʥʘʣʫ ɼʄɸ. ʈʝʟʫʣʴʪʘʪʠ ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ʃ4 

ʜʦʜʘʪʢʫ ʃ. 

 8.5.3 ɼʦʩʣʽʜʞʝʥʥʷ ʜʨʝʡʬʫ ʪʘ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʬʣʫʢʪʫʘʮʽʡ ɿʅ ʫ ʟʘʧʫʩʢʫ 

ʚʠʢʦʥʫʚʘʪʠ ʫ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

 8.5.3.1 ɺʩʪʘʥʦʚʠʪʠ ʘʢʩʝʣʝʨʦʤʝʪʨ ʚ ʪʝʩʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʊʇ1 (ʨʠʩ. 6.9 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ 4). 
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 8.5.3.2 ɺʢʣʶʯʠʪʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʚʩʽʭ ʧʨʠʣʘʜʽʚ ʩʪʝʥʜʫ. 

 8.5.3.3 ɺʢʣʶʯʠʪʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʽ ʚʠʪʨʠʤʘʪʠ 5 ʭʚʠʣʠʥ. 

 8.5.3.4 ʇʨʦʪʷʛʦʤ ʛʦʜʠʥʠ ʯʝʨʝʟ ʢʦʞʥʽ 10 ʭʚʠʣʠʥ, ʚʠʤʽʨʶʚʘʪʠ ʟʥʘʯʝʥʥʷ 

ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʘʢʩʝʣʝʨʦʤʝʪʨʘ 0
1

T
x l

U , ʜʝ ʜʝ 1,7l =  ï ʥʦʤʝʨ ʚʠʤʽʨʶʚʘʥʥʷ ʫ 

ʟʘʧʫʩʢʫ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ɺ] ʟ ʪʦʯʥʽʩʪʶ ʧôʷʪʴ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʚ 

ʪʘʙʣʠʮʶ ʃ2 ʜʦʜʘʪʢʫ ʃ. 

 8.5.3.5 ɺʠʤʢʥʫʪʠ ʞʠʚʣʝʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʘ. 

 8.5.3.6 ɺʩʪʘʥʦʚʠʪʠ ʘʢʩʝʣʝʨʦʤʝʪʨ ʚ ʪʝʩʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʊʇ3 (ʨʠʩ. 6.11 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ 4).  

 8.5.3.7 ɺʢʣʶʯʠʪʠ ʞʠʚʣʝʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʽ ʧʦʯʝʢʘʪʠ 5 ʭʚʠʣʠʥ. 

 8.5.3.8 ʇʨʦʪʷʛʦʤ ʛʦʜʠʥʠ ʯʝʨʝʟ ʢʦʞʥʽ 10 ʭʚʠʣʠʥ, ʚʠʤʽʨʶʚʘʪʠ ʟʥʘʯʝʥʥʷ 

ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʘʢʩʝʣʝʨʦʤʝʪʨʘ 0
3

T
y l

U , ʜʝ ʜʝ 1,7l =  ï ʥʦʤʝʨ ʚʠʤʽʨʶʚʘʥʥʷ ʫ 

ʟʘʧʫʩʢʫ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ɺ] ʟ ʪʦʯʥʽʩʪʶ ʧôʷʪʴ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʚ 

ʪʘʙʣʠʮʶ ʃ2 ʜʦʜʘʪʢʫ ʃ. 

 8.5.3.9 ɺʠʤʢʥʫʪʠ ʞʠʚʣʝʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʘ.  

 ʇʝʨʰʠʡ ʟʘʧʫʩʢ ʚʠʢʦʥʘʥʦ. 

 8.5.3.10 ɺʠʢʦʥʘʪʠ ʜʨʫʛʠʡ ʟʘʧʫʩʢ. ɼʣʷ ʮʴʦʛʦ ʧʦʩʣʽʜʦʚʥʦ ʧʦʚʪʦʨʠʪʠ ʧʫʥʢʪʠ 

8.5.3.3 ï 8.5.3.9. 

 8.5.3.11 ɺʠʤʢʥʫʪʠ ʞʠʚʣʝʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʽ ʚʩʽʭ ʧʨʠʣʘʜʽʚ ʩʪʝʥʜʫ. 

 8.5.3.12 ɿʘ ʬʦʨʤʫʣʘʤʠ (8.14) - (8.17)  ̔ ʜʘʥʥʠʤʠ ʪʘʙʣʠʮʽ ʂ2 ʚʠʟʥʘʯʠʪʠ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʨʝʡʬʽʚ 0 (ʜʨ)ig  ʽ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʬʣʫʢʪʫʘʮʽʡ 0 ( )i ʬaD  ɿʅ 

ʫ ʟʘʧʫʩʢʫ ʧʦ ʢʦʞʥʦʤʫ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʘʥʘʣʫ ʘʢʩʝʣʝʨʦʤʝʪʨʘ. ʈʝʟʫʣʴʪʘʪ 

ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ʃ4 ʜʦʜʘʪʢʫ ʃ. 

 ɿʦʙʨʘʟʠʪʠ, ʟʘ ʜʘʥʠʤʠ ʪʘʙʣ. ʃ2, ʥʘ ʦʜʥʦʤʫ ʘʨʢʫʰʽ (ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʰʘʙʣʦʥ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʢʽʚ ʥʘʜʘʥʠʡ ʫ ʜʦʜʘʪʢʫ ɹ) ʛʨʘʬʽʢʠ ʜʨʝʡʬʽʚ ʽ 
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ʬʣʶʢʪʫʘʮʽʡ ʟʤʽʱʝʥ ɹʥʫʣ̔ʚ ʫ ʦʙʦʭ ʟʘʧʫʩʢʘʭ (ʜʚʘ ʦʢʨʝʤʠʭ ʛʨʘʬʽʢʘ ï ʧʝʨʰʠʡ ʜʣʷ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ X, ʜʨʫʛʠʡ ï ʜʣʷ Y) 

                                        0 0 1,7
1 3

( ), ( ),
T T

l
x l y l

U l U l =  . 

ɿʦʙʨʘʞʝʥʽ ʛʨʘʬʽʢʠ ʧʦʟʥʘʯʠʪʠ ʚ ʟʚʽʪʽ "ʈʠʩ. 6.1ɽ" ʽ "ʈʠʩ. 6.2ɽ". 

 8.5.4 ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʚʠʢʦʥʫʚʘʪʠ ʫ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

 8.5.4.1 ɺʩʪʘʥʦʚʠʪʠ ʘʢʩʝʣʝʨʦʤʝʪʨ ʚ ʪʝʩʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʊʇ1 (ʨʠʩ. 6.9 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ 4). 

 8.5.4.2 ɺʢʣʶʯʠʪʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʚʩʽʭ ʧʨʠʣʘʜʽʚ ʩʪʝʥʜʫ. 

 8.5.4.3 ɺʢʣʶʯʠʪʠ ʞʠʚʣʝʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʽ ʧʦʯʝʢʘʪʠ 5 ʭʚʠʣʠʥ. 

 8.5.4.4 ʇʨʦʚʝʩʪʠ ʧʦ ʜʚʘ (ʢʦʞʥʝ ʯʝʨʝʟ 10 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ) 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʫ ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ ʊʇ1 ʽ 

ʊʇ5 (ʨʠʩ. 6.8 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ 4) ʜʣʷ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ Y, ʪʘ 

ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ ʊʇ3  ̔ ʊʇ7 (ʨʠʩ. 6.8 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ 4) ʜʣʷ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʍ. 

 ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ (ʚ [ɺ] ʟ ʪʦʯʥʽʩʪʶ ʧôʷʪʴ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʚ 

ʪʘʙʣʠʮʶ ʃ3 ʜʦʜʘʪʢʫ ʃ. 

 8.5.4.5 ɺʠʤʢʥʫʪʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʽ ʫʩʭ̔ ʧʨʠʣʘʜʽʚ ʩʪʝʥʜʫ.  

 8.5.4.6 ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʥ̔  ʪʘʙʣʠʮʽ ʃ3, ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ (8.18) - 

(8.21) ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʥʝʩʪʘʙʽʣʴʥʦʩʪʝʡ (ʥʝʚʽʜʪʚʦʨʶʚʘʥʦʩʪʝʡ) 

ʂʇ ʚʽʜ ʟʘʧʫʩʢʫ ʜʦ ʟʘʧʫʩʢʫ ʧʦ ʦʙʦʤ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʢʘʥʘʣʘʤ ʘʢʩʝʣʝʨʦʤʝʪʨʘ. 

ʈʝʟʫʣʴʪʘʪ ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ʃ4 ʜʦʜʘʪʢʫ ʃ. 

 

8.6 ɿʤʽʩʪ ʟʚʽʪʫ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ɿʚʽʪ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʤʘʻ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʽ ʧʫʥʢʪʠ: 

- ʪʠʪʫʣʴʥʠʡ ʘʨʢʫʰ, ʦʬʦʨʤʣʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʜʦʜʘʪʢʫ ɺ ʽ 

ʧʽʜʧʠʩʘʥʠʡ ʩʪʫʜʝʥʪʦʤ; 
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- ʧʫʥʢʪ "1 ʄʝʪʘ, ʦʙ'ʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ"; 

- ʧʫʥʢʪ "2 ʄʝʪʨʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ 

ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ". (1 ʩʪʦʨʽʥʢʘ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "3 ʄʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ʄɸ", (1é2 ʩʪʦʨʽʥʢʠ ʟʘ 

ʦʙʩʷʛʦʤ).  

- ʧʫʥʢʪ "4 ʃʘʙʦʨʘʪʦʨʥʠʡ ʩʪʝʥʜ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ 

ɼʄɸ", (1é2 ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "5 ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʄɸ, ʨʦʟʨʘʭʫʥʢʠ 

ʡʦʛʦ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ". ɺ ʮʴʦʤʫ ʧʫʥʢʪʽ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʟʘʧʦʚʥʝʥʽ 

ʪʘʙʣʠʮʽ ʃ1, ʃ2, ʃ3 ʽ ʃ4 ʜʦʜʘʪʢʫ ʣ, ʘ ʪʘʢʦʞ ʫʩʽ ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʧ.ʧ. 8.5.2.6, 

8.5.3.12, 8.5.4.6, ʪʘ ʟʦʙʨʘʞʝʥʽ ʛʨʘʬʽʢʠ ʜʨʝʡʬʽʚ ʽ ʬʣʶʢʪʫʘʮʽʡ ʟʤʽʱʝʥ ɹʥʫʣ̔ʚ 

ɼʄɸ ʟʘ ʧ. 8.5.3.12; 

- ʧʫʥʢʪ "6 ɺʠʩʥʦʚʢʠ ʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ". 

 

8.7 ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

8.7.1 ʇʦʷʩʥʽʪʴ ʯʦʤʫ ʢʦʝʬʽʮʽʻʥʪʠ ʤʝʪʨʦʣʦʛʽʯʥʦ ʾʤʦʜʝʣ ̔ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ 

ɼʄɸ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʤʝʭʘʥʽʯʥʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ADXL202E ʟʤʽʥʶʶʪʴʩʷ ʫ 

ʯʘʩʽ? 

8.7.2 ʇʦʷʩʥʽʪʴ ʟʘʛʘʣʴʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʽʡʩʥʠʭ ʟʥʘʯʝʥʴ ɿʅ ɼʄɸ ʧʨʠ 

ʧʦʪʦʯʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ʏʦʤʫ ʚʦʥʘ ʤʽʩʪʠʪʴ ʩʠʩʪʝʤʘʪʠʯʥʽ ʽ ʚʠʧʘʜʢʦʚʽ ʧʦʭʠʙʢʠ, ʷʢʽ ʮʝ 

ʧʦʭʠʙʢʠ? ʑʦ ʻ ʜʞʝʨʝʣʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʮʠʭ ʧʦʭʠʙʦʢ? 

8.7.3 ʇʦʷʩʥʽʪʴ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʚʠʧʘʜʢʦʚʠʭ ʯʘʩʦʚʠʭ ʧʦʭʠʙʦʢ ɿʅ ɼʄɸ 

0 ( )ia tD . ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʧʨʠʥʮʠʧʦʚʘ ʨʽʟʥʠʮʷ ʤʽʞ ʾʾ ʩʢʣʘʜʦʚʠʤʠ? 

8.7.4 ʇʦʷʩʥʽʪʴ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʚʽʜʥʦʩʥʠʭ ʚʠʧʘʜʢʦʚʠʭ ʯʘʩʦʚʠʭ ʧʦʭʠʙʦʢ 

ʂʇ ɼʄɸ 1 ( )ti td . ʋ ʚʦʥʘ ʻ ʜʞʝʨʝʣʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʾ ʧʦʭʠʙʢʠ ɼʄɸ? 

8.7.5 ʏʦʤʫ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʥʘʯʝʥʴ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ɼʄɸ ʧʨʠʡʤʘʶʪʴ 

ʟʥʘʯʝʥʥʷ 3pt = , ʷʢʽʡ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʮʝ ʚʽʜʧʦʚʽʜʘʻ?  
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8.7.6 ɿʘ ʷʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʉʂɺ ʽ ʚʠʧʘʜʢʦʚʽ 

ʧʦʭʠʙʢʠ ɿʅ 0 ( )i ʥʚaD  (ʚʽʜ ʟʘʧʫʩʢʫ ʜʦ ʟʘʧʫʩʢʫ)? 

8.7.7 ɿʘ ʷʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʉʂɺ ʽ ʚʠʧʘʜʢʦʚʽ 

ʧʦʭʠʙʢʠ ɿʅ ʫ ʟʘʧʫʩʢʫ? 

8.7.8 ɿʘ ʷʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʚʠʧʘʜʢʦʚʽ ʚʽʜʥʦʩʥʽ ʜʦʚʛʦʪʨʠʚʘʣʽ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪ̔ (ʥʝʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ) ʂʇ ʚʽʜ ʟʘʧʫʩʢʫ ʜʦ ʟʘʧʫʩʢʫ? 

8.7.9 ʏʦʤʫ ʧʨʠ ʜʦʩʣʽʜʞʝʥʽ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ɿʅ 0 ( )i ʥʚaD  ɼʄɸ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʜʝʢʽʣʴʢʘ ʟʘʧʫʩʢʽʚ ʫ ʡʦʛʦ ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ ʊʇ1 ʽ ʊʇ3?  

8.7.10 ʏʦʤʫ ʧʨʠ ʜʦʩʣʽʜʞʝʥʽ ʚʠʧʘʜʢʦʚʠʭ ʧʦʭʠʙʦʢ ʂʇ 1 ( )ti td  ɼʄɸ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʜʝʢʽʣʴʢʘ ʚʠʤʽʨʶʚʘʥʴ ʡʦʛʦ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʫ ʪʝʩʪʦʚʠʭ ʧʦʣʦʞʝʥʥʷʭ 

ʊʇ1, ʊʇ5 (ʢʘʥʘʣ Y) ʽ ʊʇ3, ʊʇ7 (ʢʘʥʘʣ ʍ)?  
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9 ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ7 

ɼʆʉʃɯɼɾɽʅʅʗ ʊɽʈʄʆʄɽʊʈɯɺ ʆʇʆʈʋ (ʊɽʈʄʆʈɽɿʀʉʊʆʈɯɺ), ʗʂ 

ɺʀʄɯʈʖɺɸʃʔʅʀʍ ʇɽʈɽʊɺʆʈʖɺɸʏɯɺ ʊɽʄʇɽʈɸʊʋʈʀ 

 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʨʤʦʤʝʪʨʽʚ ʦʧʦʨʫ 

(ʊʆ) ʷʢ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʤʧʝʨʘʪʫʨʠ (ɺʇʊ) ʫ ʩʢʣʘʜʽ ʩʠʩʪʝʤ 

ʢʝʨʫʚʘʥʥʷ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ (ʃɸ). 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʩʪʘʪʠʯʥʠʭ ʛʨʘʜʫʶʚʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʉɻʍ) ʊʆ ʪʠʧʫ ʊʄ-221, ʪʘ ʬʫʥʢʮʽʾ 

ʧʝʨʝʪʚʦʨʝʥʥʷ (ʌʇ) ɺʇʊ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʊʆ.  

 

9.1  ʄʝʪʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

9.1.1 ɺʠʚʯʠʪʠ ʧʨʠʥʮʠʧ ʜʽʾ, ʢʦʥʩʪʨʫʢʮʽʾ, ʥʦʨʤʦʚʘʥʽ ʤʝʪʨʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʅʄʍ) ʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʣʘʥʮʶʛʠ ʩʫʯʘʩʥʠʭ ʪʝʨʤʦʤʝʪʨʽʚ ʦʧʦʨʫ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ɺʇʊ ʫ ʩʢʣʘʜʽ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʃɸ. 

9.1.2 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʠʪʠ ʉɻʍ ʤʽʜʥʦʛʦ ʪʝʨʤʦʤʝʪʨʘ ʦʧʦʨʫ ʪʠʧʫ 

ʊʄ-221 ʽ ʧʦʨʽʚʥʷʪʠ ʾʾ ʽʟ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʧʘʩʧʦʨʪʥʦ  ʁʉɻʍ ʮʴʦʛʦ ʊʆ. 

9.1.3 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ  ʚʠʟʥʘʯʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʬʫʥʢʮʽʶ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ɺʇʊ ʟ ʜʚʦʤʘ ʊʆ ʪʠʧʫ ʊʄ-221. 

 

9.2 ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʊʝʨʤʦʤʝʪʨʠ ʦʧʦʨʫ [13] ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ 

ʜʽʘʧʘʟʦʥʽ -200é+1100 ę ʉ ʚ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ. ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʪʝʨʤʦʦʧʦʨʠ 3-ʭ ʪʠʧʽʚ: ʧʣʘʪʠʥʦʚʽ (ʊʆʇ); ʤʽʜʥʽ (ʊʆʄ); ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽ (ʊʆʅ). 

ʇʣʘʪʠʥʦʚʽ ʊʆ ʤʘʶʪʴ ʚʠʩʦʢʦʩʪʘʙʽʣʴʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ 

ʊʂʆ, ʛʘʨʥʫ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ʌʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʊʆʇ ʤʘʻ ʚʠʛʣʷʜ [13, 14]: 

- ʧʨʠ ʧʦʪʦʯʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 
0(0 ... 650)T C=   

       
2

0(1 )TR R AT BT= + +   ,                                         (9.1) 
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     ʜʝ: 0R  ï ʦʧʽʨ ʊʆ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 
0

0 0T C= ; 
3 13,90784 10A K- -= Ö ; 

7 25,7841 10B K- -= Ö ; 

- ʧʨʠ ʧʦʪʦʯʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 
0( 200 ... 0)T C= -   

                              
2 3

0(1 ( 100) )TR R AT BT C T T= + + + -   ,                         (9.2) 

 ʜʝ 
12 44,482 10C K- -=- Ö  . 

     ʄʽʜʥʽ ʊʆ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʽ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʜʝʰʝʚʠʟʥʽ ʽ ʣʽʥʽʡʥʽʡ 

ʟʘʣʝʞʥʦʩʪʽ ʦʧʦʨʫ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. ɰʭ ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʦʞʝ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʬʦʨʤʫʣʦʶ [13, 14]: 

                                
0

0(1 ), ( 50...200)T RR R T T C= +a Í - ,                                (9.3) 

ʜʝ: 0R  ï ʦʧʽʨ ʊʆ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 
0

0 0T C= ; 
3 14,26 10R K- -a = Ö  - ʪʝʤʧʝʨʘʪʫʨʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ (ʊʂʆ) ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʤʽʜʥʦʛʦ ʊʆ.  

  ʅʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽ ʊʆʇ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʤʝʪʘʣʝʚʠʭ ʩʫʪʪʝʚʦ ʤʝʥʴʰʠʤʠ 

ʛʘʙʘʨʠʪʘʤʠ ʡ ʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʊʂʆ. ʊʂʆ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ 

ʪʝʨʤʦʨʝʟʠʩʪʦʨʽʚ ʥʝʛʘʪʠʚʥʠʡ ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʟʚʦʨʦʪʥʴʦʧʨʦʧʦʨʮʽʡʥʦ ʢʚʘʜʨʘʪʫ 

ʘʙʩʦʣʶʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 
1

R BK-a º  . ʇʨʠ 
020T Cº  ʊʂʆ ʩʪʘʥʦʚʠʪʴ 

10,02...0,08R K-a º  [1]. 

ʅʘ ʨʠʩ. 9.1 ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʥʘʚʝʜʝʥʦ ʪʝʤʧʝʨʘʪʫʨʥʽ ʟʘʣʝʞʥʦʩʪʽ ʦʧʦʨʽʚ ʜʣʷ 

ʤʽʜʥʦʛʦ (ʧʨʷʤʘ 1) ʽ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʛʦ (ʣʽʥʽʷ 2) ʊʆ [14]. 

ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʚʠʢʦʥʘʥʥʶ ʤʝʪʘʣʝʚʽ, ʤʽʜʥʽ ʡ ʧʣʘʪʠʥʦʚʽ ʊʆ ʜʽʣʷʪʴʩʷ ʥʘ 

ʜʚʽ ʚʝʣʠʢʽ ʛʨʫʧʠ: ʩʝʨʝʜʦʚʠʱʥʽ (ʷʢʽ ʟʘʥʫʨʶʶʪʴ) ʊʆ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʨʽʜʢʠʭ, ʛʘʟʦʧʦʜʽʙʥʠʭ ʽ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱ ʫ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ ʪʝʭʥʽʢʠ; ʧʦʚʝʨʭʥʝʚʽ ʊʆ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʝʨʭʥʽ ʪʚʝʨʜʠʭ ʪʽʣ ʥʘ ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʊʆ. 

ʇʦʚʝʨʭʥʝʚʽ ʊʆ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʩʝʨʝʜʠ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʙʦʨʪʫ ʃɸ. ɰʭ  ʚʽʜʨʽʟʥʷʻ ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ, ʤʘʣʽ ʨʦʟʤʽʨʠ, ʧʦʣʽʧʰʝʥʽ 

ʧʦʢʘʟʥʠʢʠ ʪʝʧʣʦʚʦʾ ʽʥʝʨʮʽʾ. 
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ʈʠʩʫʥʦʢ 9.1 - ʊʝʤʧʝʨʘʪʫʨʥʽ ʟʘʣʝʞʥʦʩʪʽ ʦʧʦʨʽʚ ʜʣʷ ʤʽʜʥʦʛʦ (ʧʨʷʤʘ 1) ʪʘ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʛʦ (ʣʽʥʽʷ 2) ʊʆ  

 

ɺʦʥʠ ʩʪʽʡʢʽ ʜʦ ʚʽʙʨʘʮʽʾ ʡ ʟʙʝʨʽʛʘʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʠ ʚʦʣʦʛʦʩʪʽ ʜʦ 98%. 

ʅʝ ʩʢʣʘʜʥʽ ʤʦʥʪʘʞʥʽ ʨʦʙʦʪʠ ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʥʘ ʦʙôʻʢʪʽ. ʇʨʠ ʫʩʪʘʥʦʚʮʽ, ʥʘʧʨʠʢʣʘʜ, 

ʥʘ ʪʨʫʙʠ ʘʙʦ ʨʘʜʽʘʪʦʨʠ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʽʟ ʥʠʟʴʢʦʶ ʪʝʧʣʦʚʦʶ ʽʥʝʨʮʽʻʶ ʚʠʤʽʨʷʪʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʨʽʜʠʥʽ ʘʙʦ ʛʘʟʫ. ɺʦʥʠ ʧʨʘʢʪʠʯʥʦ ʥʝʟʘʤʽʥʥʽ ʜʣʷ ʪʨʫʙ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʘ, 

ʜʝ ʫʩʪʘʥʦʚʢʘ ʩʝʨʝʜʦʚʠʱʥʠʭ ʊʆ ʫʩʢʣʘʜʥʝʥʘ ʘʙʦ ʝʢʦʥʦʤʽʯʥʦ ʥʝʜʦʮʽʣʴʥʘ. 

ɺ ʋʢʨʘʾʥʽ ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ ɸʊ çʏʝɿʘʈʘè ʚʠʨʦʙʣʷʻ ʤʽʜʥʽ ʡ ʧʣʘʪʠʥʦʚʽ, 

ʩʝʨʝʜʦʚʠʱʥʽ ʽ ʧʦʚʝʨʭʥʝʚʽ ʊʆ, ʦʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝ̫ʢʠʭ ʟ ʥʠʭ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʷʭ 9.1 ʽ 9.2 [15]. 

ɺ ʪʘʙʣʠʮʽ 9.3 ʫ ʩʢʦʨʦʯʝʥʦʤʫ ʦʙʩʷʟʽ ʥʘʚʝʜʝʥʽ ʧʘʨʘʤʝʪʨʠ ʥʦʤʽʥʘʣʴʥʠʭ ʉɻʍ 

ʤʽʜʥʠʭ ʽ ʧʣʘʪʠʥʦʚʠʭ ʊʆ. 

ɺʩʽ ʊʆ ʚʠʨʦʙʥʠʮʪʚʘ ɸʊ çʏʝɿʘʈʘè ʤʘʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥ ̔ʟʘʚʦʜʩʴʢʠʡ ʥʦʤʝʨ ʽ 

ʧʘʩʧʦʨʪ, ʫ ʷʢʠʡ ʟʘʥʝʩʝʥʽ ʧʘʨʘʤʝʪʨʠ ʡʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʉɻʍ. ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʉɻʍ 

ʊʆ ʻ ʪʘʙʣʠʯʥʦʶ ʟʘʣʝʞʥʽʩʪʶ R(T), ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʦʶ ʥʘ ʟʘʚʦʜʽ-

ʚʠʨʦʙʥʠʢʫ ʜʣʷ ʟʘʚʦʜʩʴʢʠʭ ʪʝʩʪʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ˟̨ ̨ χ ʫ ʜʽʘʧʘʟʦʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʊʆ. 

ʇʘʩʧʦʨʪ ʊʆ ʪʠʧʫ ʊʄ-221 ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.2. ʋ ʧʘʩʧʦʨʪʽ ʥʘʚʝʜʝʥʦ ʫʩʽ 

ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʆ ʽ ʛʘʨʘʥʪʽʡʥʽ ʟʦʙʦʚôʷʟʘʥʥʷ ʟʘʚʦʜʫ-ʚʠʨʦʙʥʠʢʘ [15]. 
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ʊʘʙʣʠʮʷ 9.1 - ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʝʚʠʭ ʊʆ ʚʠʨʦʙʥʠʮʪʚʘ ɸʊ 

çʏʝɿʘʈʘè 

ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

 

ʊʠʧ, ʤʘʨʢʘ ʊʆ 

ʊʆʄ (ʤ̔ʜʥʠʡ) ʊʆʇ (ʧʣʘʪʠʥʦʚʠʡ) 

ʊʄ-221 ʊʄ-232 ʊʇ-018(025) ʊʇ-033 

1. ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, 
ʦ
ʉ 

-50é+200 -130é+200 -260é+300 -50 +1000 

2. ʅʦʤʽʥʘʣʴʥʠʡ ʦʧʽʨ R0 ʧʨʠ 

ʊ0=0
0
ʉ, ʆʤ 

53; 100; 200 53; 100 60; 100; 500 15; 25; 34 

3. ʊʠʧ ʥʦʤʽʥʘʣʴʥʦʾ ʉɻʍ ʟʘ 

ɻʆʉʊ 6651-94 

ʛʨ 23; 100ʄ; 

200ʄ 
ʛʨ. 23; 100ʄ 

50ʇ; 100ʇ; 

500ʇ 

15ʇ; 25ʇ; 

35ʇ 

4. ʇʦʭʠʙʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʉɻʍ, ʥʝ ʙʽʣʴʰʝ, 
ʦ
ʉ 

0,5 1,5 0,5  

5.ʇʦʢʘʟʥʠʢ ʪʝʧʣʦʚʦʾ 

ʽʥʝʨʮʽʾ, ʥʝ ʙʽʣʴʰʝ, ʩ 
0,5 0,01 0,01 0,01 

6. ɻʘʨʘʥʪʽʡʥʠʡ ʪʝʨʤʽʥ, 

ʨʦʢʽʚ 
12 15 15 15 

7. ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ, ʤʤ 

(ʤʘʩʩʘ, ʛʨ) 

10ʭ6 

(1) 

10ʭ20 

(1,5) 

(8) ï ʊʇ-018 

(0,5)-ʊʇ-025 

49ʭ23 

(10) 

8. ʆʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɼʣʷ ʧʣʦʩʢʠʭ 

ʧʦʚʝʨʭʦʥʴ 

ɼʣʷ 

ʧʦʚʝʨʭʦʥʴ ʽʟ 

RÓ10ʤʤ 

ɼʣʷ ʧʣʦʩʢʠʭ 

ʧʦʚʝʨʭʦʥʴ  

 

ɼʣʷ ʧʣʦʩʢʠʭ 

ʧʦʚʝʨʭʦʥʴ 

 

ʊʘʙʣʠʮʷ 9.2 - ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʝʜʦʚʠʱʥʠʭ ʊʆ ʚʠʨʦʙʥʠʮʪʚʘ 

ɸʊ çʏʝɿʘʈʘè 

ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

 

ʊʠʧ, ʤʘʨʢʘ ʊʆ 

ʊʆʄ (ʤ̔ʜʥʠʡ) ʊʆʇ (ʧʣʘʪʠʥʦʚʠʡ) 

ʊʄ-168 ʊʄ-119 ʊʇ-198 ʊʇ-165 

1. ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, 
ʦ
ʉ 

-196é+200 -196é+200 -260é+300 -260 +1000 

2. ʅʦʤʽʥʘʣʴʥʠʡ ʦʧʽʨ R0 ʧʨʠ 

ʊ0=0
0
ʉ, ʆʤ 

100 100 100; 500 100 

3. ʊʠʧ ʥʦʤʽʥʘʣʴʥʦʾ ʉɻʍ ʟʘ 

ɻʆʉʊ 6651-94 
100ʄ 100ʄ 100ʇ; 500ʇ 100ʇ 

4. ʇʦʭʠʙʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʉɻʍ, ʥʝ ʙʽʣʴʰʝ, 
ʦ
ʉ 

0,5 0,5 0,1 0,5 

5.ʇʦʢʘʟʥʠʢ ʪʝʧʣʦʚʦʾ 

ʽʥʝʨʮʽʾ, ʥʝ ʙʽʣʴʰʝ, ʩ 
5 5 3 5 

6. ɻʘʨʘʥʪʽʡʥʠʡ ʪʝʨʤʽʥ, 

ʨʦʢʽʚ 
15 15 12 10 

7. ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ, ʤʤ 

(ʤʘʩʩʘ, ʛʨ) 
(20) (60) (74) (80) 

8. ʆʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɼʣʷ ʥʝʘʛʨʝ-

ʩʠʚʥʠʭ ʨʽʜʠʥ ʽ 

ʛʘʟʽʚ, 

ʥʝʛʝʨʤʝʪʠʯ- 

ʥʠʡ 

ɼʣʷ ʘʛʨʝ-

ʩʠʚʥʠʭ ʨʽʜʠʥ ʽ 

ʛʘʟʽʚ, 

ʛʝʨʤʝʪʠʯʥʠʡ 

ɼʣʷ ʢʨʠʦʛʝʥ- 

ʥʠʭ ʨʽʜʠʥ, 

ʛʝʨʤʝʪʠʯʥʠʡ  

ɼʣʷ ʥʝʘʛʨʝ-

ʩʠʚʥʠʭ ʨʽʜʠʥ ʽ 

ʛʘʟʽʚ, 

ʛʝʨʤʝʪʠʯʥʠʡ 
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ʊʘʙʣʠʮʷ 9.3 - ʇʘʨʘʤʝʪʨʠ ʥʦʤʽʥʘʣʴʥʠʭ ʉɻʍ ʤʽʜʥʠʭ ʽ ʧʣʘʪʠʥʦʚʠʭ ʊʆ ʚʠʨʦʙʥʠʮʪʚʘ 

ɸʊ çʏʝɿʘʈʘè  

 
ɺʠʛʦʪʦʚʣʝʥʽ ɸʊ çʏʝɿʘʈʘè ʊʆ, ʧʽʩʣʷ ʾʭ ʩʪʘʪʠʯʥʦʛʦ ʛʨʘʜʫʶʚʘʥʥʷ ʥʘ 

ʧ̔ʜʧʨʠʤ̒ʩʪʚ,̔ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧôʷʪʴ ʢʣʘʩʽʚ ʪʦʯʥʦʩʪʽ [3]. ʂʨʠʪʝʨʽʷʤʠ ʨʦʟʧʦʜʽʣʫ ʻ 

ʧʨʠʧʫʩʪʠʤʽ ʚʽʜʭʠʣʝʥʥʷ ʦʧʦʨʫ Ὑ ʧʨʠ ˟=0ęʉ ʽ ʯʫʪʣʠʚʦʩʪʽ Ὓ =Ὑ ȾὙ, 

ʦʙʫʤʦʚʣʝʥʦʾ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʦʧʦʨʽʚ ʧʨʠ ʊ=100ęʉ ʽ ˟=0ęʉ. ɺʝʣʠʯʠʥʠ ʧʨʠʧʫʩʪʠʤʠʭ 

ʚʽʜʭʠʣʝʥʴ ʟʘ ʢʣʘʩʘʤʠ ʪʦʯʥʦʩʪʽ ʊʆ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 9.4. 

ʊʘʙʣʠʮʷ 9.4 - ʂʣʘʩʠ ʪʦʯʥʦʩʪʽ ʊʆ ʚʠʨʦʙʥʠʮʪʚʘ ɸʊ çʏʝɿʘʈʘè 

 

 

 

ʊʠʧ 

ʪʝʨʤʦʤʝʪʨʘ 

ʅʦʤʽʥʘʣʴʥʠʡ 

ʦʧʽʨ ʧʨʠ 0
0
ʉ, 

ʆʤ 

ʇʦʟʥʘʯʝʥʥʷ 

ʛʨʘʜʫʶʚʘʣʴʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɼʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ, 
0
ʉ 

 

 

 

ʊʆʇ 

1 

5 

10 

(46) 

50 

100 

500 

1ʇ 

5ʇ 

10ʇ 

(ʛʨ.21) 

50ʇ 

100ʇ 

500ʇ 

-50é+1100 

-100é+1100 

-200é+1000 

-260é+1000 

-260é+1000 

-260é+1000 

-260é+300 

 

ʊʆʄ 

10 

50 

(53) 

100 

10ʄ 

50ʄ 

(ʛʨ.23) 

100ʄ 

-50é+200 

-50é+200 

-50é+180 

-200é+200 

ʊʠʧ ʊʆ ʂʣʘʩ 

ʪʦʯʥʦʩʪʽ 

ʊʆ 

ʇʘʨʘʤʝʪʨ ʊʆ 
ЎὙ

Ὑ
ȟϷ 

S100=1,3910 S100=1,4280 

+a -b +a -b 

 

ʊʆʇ 

ɯ 

ɯɯ 

ɯɯɯ 

ɯV 

V 

Ñ0.05 

Ñ0.1 

Ñ0.2 

Ñ0.4 

Ñ0.8 

 

 

0,0015 

0,0005 

0,0010 

0,0020 

0,0030 

0,0050 

 

 

-  

 

ʊʆʄ 

I 

II  

III  

IV 

V 

- 

Ñ0.1 

Ñ0.2 

Ñ0.5 

Ñ1.0 

 

 

- 

- 

0,001 

0,002 

0,003 

0,005 
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ʈʠʩʫʥʦʢ 9.2 - ʇʘʩʧʦʨʪ ʊʆ ʪʠʧʫ ʊʄ-221 ʚʠʨʦʙʥʠʮʪʚʘ ɸʊ ɸʊ çʏʝɿʘʈʘè 

 

        ʋ ʚʠʤʽʨʶʚʘʣʴʥʽʡ ʪʝʭʥʽʮʽ ʊʆ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʧʝʨʚʠʥʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ 

(ʇʇ) ʨʝʟʠʩʪʠʚʥʳʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʝʤʧʝʨʘʪʫʨʠ. ʉʪʨʫʢʪʫʨʥʘ 

ʩʭʝʤʘ ʪʘʢʦʛʦ ɺʇʊ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 9.3 [3, 14]. 

 

 

ʈʠʩʫʥʦʢ 9.3 - ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʨʝʟʠʩʪʠʚʥʦʛʦ ɺʇʊ 
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 ʇʝʨʚʠʥʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ɺʇʊ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʊʆ ʽ 

ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʧʦʚʝʨʭʥʽ ʥʘ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʊʆ) ʫ ʡʦʛʦ ʚʣʘʩʥʠʡ 

ʦʧʽʨ R(T), ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʤʽʨʶʚʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʡʦʛʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʾʉɻʍ, ʟʘʧʠʩʘʥʦʾ ʫ ʧʘʩʧʦʨʪ ʊʆ. 

     ɺʪʦʨʠʥʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (ɺʇ) ʪʘʢʦʛʦ ɺʇʊ, ʷʢ ʧʨʘʚʠʣʦ, ʻ 

ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʠʤ ʘʙʦ ʤʦʩʪʦʚʠʤ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʣʘʥʮʶʛʦʤ (ɺʃ) ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ, ʱʦ ʟʜʽʡʩʥʶʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʧʦʨʫ ʊʆ R(T) ʫ ʚʠʭʽʜʥʫ ʝʣʝʢʪʨʠʯʥʫ ʥʘʧʨʫʛʫ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʧʨʦʧʦʨʮʽʡʥʫ ʚʠʤʽʨʶʚʘʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. 

 ʇʦʪʝʥʮʽʦʤʝʪʨʠʯʥʘ ɺʃ (ʨʠʩ. 9.4)  ʤʽʩʪʠʪʴ ʊʆ ʦʧʦʨʫ Ὑ, ʧʽʜʢʣʶʯʝʥʠʡ 

ʧʦʩʣʽʜʦʚʥʦ ʟ ʨʝʟʠʩʪʦʨʦʤ ʧʦʩʪʽʡʥʦʛʦ ʦʧʦʨʫ Ὑ ʜʦ ʜʞʝʨʝʣʘ ʧʦʩʪʽʡʥʦʾ ʥʘʧʨʫʛʠ ɽ ʟ 

ʤʘʣʠʤ ʚʥʫʪʨʽʰʥʽʤ ʦʧʦʨʦʤ Ὑ. ɺʠʭʽʜʥʘ ʥʘʧʨʫʛʘ Ὗ  ʚʠʤʽʨʶʻʪʴʩʷ ʥʘ ʚʠʭʦʜʽ ʊʆ 

ʚʦʣʴʪʤʝʪʨʦʤ ʽʟ ʚʠʭʽʜʥʠʤ ʦʧʦʨʦʤ Ὑ ḻὙ Ὑ Ὑ  [14]. 

  

ʈʠʩʫʥʦʢ 7.4 - ʇʦʪʝʥʮʽʦʤʝʪʨʠʯʥʘ ɺʃ 

 

 ʄʽʞ ʦʧʦʨʘʤʠ ɺʃ ʽʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

1 0 0; (1 )T R TR const R R T R Ra= = + = +D 

ʜʝ 0R  ï ʦʧʽʨ ʊʆ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 
0

0 0T C= ; T  - ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ. 
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 ɺʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ɺʃ 

1

1 1 0

1

1 ( )

T R
B

E T E R

R T
U E E

R R R R R R T-

+a
= =

+ + + + +a
                      (9.4) 

ʻ ʥʝʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ ʚʠʤʽʨʶʚʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ T  ʽ ʧʨʠ 1 0ɽR R R+ =  ʤʘʻ 

ʚʠʛʣʷʜ ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ɺʇʊ 

                0 1

1
0,5 0,5 (1 )

1 0.5

R
B R

R

T
U E E T k k T

T

+a
= º +a = +

+ a
 .                  (9.5) 

       ʄʦʩʪʦʚʫ ɺʃ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.5 [14]. ɺʦʥʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʝʟʠʩʪʠʚʥʠʡ 

ʥʝʚʨʽʚʥʦʚʘʞʝʥʠʡ ʤʽʩʪ ʋʽʪʩʦʥʘ, ʱʦ ʞʠʚʠʪʴʩʷ ʚʽʜ ʜʞʝʨʝʣʘ ʧʦʩʪʽʡʥʦʾ ʥʘʧʨʫʛʠ ɽ ʟ 

ʤʘʣʠʤ ʚʥʫʪʨʽʰʥʽʤ ʦʧʦʨʦʤ Ὑ, ʚ ʦʜʥʝ ʽʟ ʧʣʝʯʝʡ ʷʢʦʛʦ ʚʢʣʶʯʝʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ 

ʊʆ. ɺʠʭʽʜʥʘ ʥʘʧʨʫʛʘ Ὗ  ʤʦʩʪʦʚʦ ʾ ɺʃ ʚʠʤʽʨʶʶʪʴʩʷ ʚʦʣʴʪʤʝʪʨʦʤ ʟ ʚʝʣʠʢʠʤ 

ʚʭʽʜʥʠʤ ʦʧʦʨʦʤ Ὑ  ʰʣʷʭʦʤ ʡʦʛʦ ʚʢʣʶʯʝʥʥʷ ʚ ʜʽʘʛʦʥʘʣʴ a-b ʤʦʩʪʘ. 

     ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʦʧʦʨʘʤʠ ʤʦʩʪʘ 

1 3 4 2 0 0, , , (1 )T R TR R R const R R R T R R= = = +a = +D .             (9.6) 

 

ʈʠʩʫʥʦʢ 9.5 - ʄʦʩʪʦʚʘ ɺʃ 

 

 ɿʥʘʡʜʝʤʦ ʚʠʭʽʜʥʫ ʥʘʧʨʫʛʫ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʤʦʩʪʫ  

                       

1 2 2 4 2 4

1 2 3 4

2 4

1 2 3 4

( ) .

B ab

E E
U U i R i R R R

R R R R

R R
E

R R R R

= = - = -
+ +

= -
+ +

                            (9.7)  



143 

 

 ʇʦʣʦʞʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʦʩʪʫ (0BU = ) ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ  

2 4
2 3 1 4

1 2 3 4

,
R R

R R R R
R R R R

= Ý =
+ +

                                (9.8) 

 ʅʘʣʘʛʦʜʞʝʥʥʷ ʤʦʩʪʦʚʦ ʾ ɺʃ ʥʘ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ (9.8), ʷʢ ʧʨʘʚʠʣʦ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠ ʧʦʯʘʪʢʦʚʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 
0

0 0T C=  ʚʠʙʦʨʦʤ ʥʘʩʪʫʧʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʨʝʟʠʩʪʦʨʘʤʠ 

1 2 3 4 0R R R R R= = = =                                           (9.9) 

 ʇʨʠ ʚʽʜʭʠʣʝʥʥʽ ʧʦʪʦʯʥʦʾ ʚʠʤʽʨʶʚʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʊʆ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ˟, 

ʨʽʚʥʦʚʘʛʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʤʦʩʪʘ ʧʦʨʫʰʫʻʪʴʩʷ, ʽ ʫ ʜʽʘʛʦʥʘʣʽ a-b ʤʦʩʪʘ ʧʨʠʩʫʪʥʷ 

ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ 

0

0 0

0 1 1

1
( ) 0,5 0,25
2 2 2 1 0,5

0,25 .

T T R
B

T T R

R

R R R T
U E E E

R R R R T

E T k k T k T

+D D a
= - = = º

+D +D + a

º a = + =

         (9.10) 

 ʌʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ɺʇʊ ʽʟ ʤʦʩʪʦʚʦ  ʁɺʃ (9.10) ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʌʇ ɺʇʊ 

ʽʟ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ  ʁ ɺʃ (9.5) ʤʘʻ ʜʫʞʝ ʚʘʞʣʠʚʫ ʧʝʨʝʚʘʛʫ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ 

ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʧʨʠ 
0

0 0T C=  (ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʌʇ 0U ). ɼʣʷ 

ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʦ ʾɺʃ ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʾʾ ʌʇ ʜʦʨʽʚʥʶʻ 0 0,5U E=  .  

 ɼʘʥʘ ʧʝʨʝʚʘʛʘ ʜʦʟʚʦʣʷʻ: 

-  ʟʘʙʝʟʧʝʯʠʪʠ ʦʜʥʦʟʥʘʯʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʟʥʘʢʦʤ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ T   ̔ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ɺʇʊ BU  ; 

- ʚʠʙʠʨʘʪʠ ʤʽʥʽʤʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʚʦʣʴʪʤʝʪʨʘ ʥʘ 

ʚʠʭʦʜʽ ɺʇʊ, ʘ ʚʽʜʧʦʚʽʜʥʦ, ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʧʦʭʠʙʢʠ ʚʦʣʴʪʤʝʪʨʘ ʥʘ ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨ, ʷʢʽ 

ʤʘʣʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 
0

0 0T C= . 

 ʋ ʜʚʘ ʨʘʟʠ ʧʽʜʚʠʱʠʪʠ ʯʫʪʣʠʚʽʩʪʴ ʤʦʩʪʦʚʦ ʾɺʃ ʜʦ ʚʠʤʽʨʶʚʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʤʦʞʥʘ ʰʣʷʭʦʤ ʚʢʣʶʯʝʥʥʷ ʜʨʫʛʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ ʊʆ ʟʘʤʽʩʪʴ ʦʧʦʨʫ Ὑ ʫ 

ʧʨʦʪʠʣʝʞʥʝ ʧʣʝʯʝ ʤʦʩʪʘ (ʨʠʩ. 9.6) [3, 14]. 
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ʈʠʩʫʥʦʢ 9.6 - ʄʦʩʪʦʚʘ ɺʃ ʟ ʜʚʦʤʘ ʊʆ 

 

 ɺʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʪʘʢʦʾ ɺʃ 

         0 1 10,5 0,5
1 0,5

R
B R

R

T
U E E T k k T k T

T

a
= º a = + =

+ a
  .             (9.11)  

ɺʝʣʠʯʠʥʘ ʧʦʩʪʽʡʥʦʾ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʤʦʩʪʦʚʦ ʾɺʃ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʤʦʚʠ [3]  

         0ʜE i R¢   ,                                                  (9.12) 

ʜʝ ʜi  
ï ʜʦʧʫʩʪʠʤʘ ʚʝʣʠʯʠʥʘ ʩʪʨʫʤʫ, ʱʦ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ ʯʝʨʝʟ ʊʆ ʙʝʟ ʡʦʛʦ 

ʧʝʨʝʛʨʽʚʫ ʮʠʤ ʩʪʨʫʤʦʤ. ɺʦʥʘ ʦʙʠʨʘʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʊʆ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟ 

ʨʷʜʫ  

                0,1; 0,2; 0,5; 1,0; 2,0; 5,0; 10,0; 20,0; 50,0 ʤɸ                          (9.13) 

ʟʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʚʠʢʣʘʜʝʥʠʤʠ ʫ ʢʝʨʽʚʥʠʮʪʚʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʊʆ. 

 

9.3 ʆʧʠʩ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʊʆ ʽ ɺʇʊ ʥʘ ʾʭ ʦʩʥʦʚʽ 

 ʉʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʉɻʍ 

ʤʽʜʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʊʆ ʪʠʧʫ ʊʄ-221 ʽ ʌʇ ɺʇʊ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʟ ʤʦʩʪʦʚʦ  ʁ ɺʃ 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 9.7. ʇʝʨʝʣʽʢ ʧʨʠʣʘʜʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦ ʾʫʩʪʘʥʦʚʢʠ 

ʥʘʜʘʥʦ ʫ ʪʘʙʣʠʮʽ 9.5. 

        ɼʦ ʩʢʣʘʜʫ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʚʭʦʜʷʪʴ: ʪʝʨʤʦʢʘʤʝʨʘ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ 1 

ʪʠʧʫ ʊɺʊ-2 (ʨʠʩ. 9.8); ʪʝʨʤʦʤʝʪʨʠ ʦʧʦʨʫ 2 ʪʠʧʫ ʊʄ-221 ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʧʦʚʝʨʭʥʽ 

ʧʣʦʩʢʦʾ ʣʝʛʢʦʾ ʜʝʪʘʣʽ 3; ʢʦʤʫʪʘʮʽʡʥʘ ʧʣʘʪʘ 4 ʟ ʝʣʝʤʝʥʪʘʤʠ ɺʃ; ʜʞʝʨʝʣʦ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 5; ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʤʫʣʴʪʠʤʝʪʨ 6 ʪʠʧʫ PICOTEST M3511A; 
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ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ 7 (ʟʘ ʤʦʞʣʠʚʽʩʪʶ); ʚʙʫʜʦʚʘʥʠʡ ʫ ʪʝʨʤʦʢʘʤʝʨʫ 

ʪʝʨʤʦʤʝʪʨ 8. 

 

 

ʈʠʩʫʥʦʢ 9.7 -  ʉʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʪʝʨʤʦʤʝʪʨʽʚ ʦʧʦʨʫ ʽ 

ɺʇʊ ʥʘ ʾʭ ʦʩʥʦʚʽ 

 

   

     ʘ)                                                                     ʙ) 

ʈʠʩʫʥʦʢ 9.8 -  ʊʝʨʤʦʢʘʤʝʨʘ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʪʠʧʫ ʊɺʊ-2 (ʘ)  ̔ʚʙʫʜʦʚʘʥʠʡ ʫ 

ʪʝʨʤʦʢʘʤʝʨʫ ʪʝʨʤʦʤʝʪʨ (ʙ)  

 

 ʊʝʨʤʦʢʘʤʝʨʘ 1 ʪʠʧʫ ʊɺʊ-2 ʻ ʟʘʜʘʪʯʠʢʦʤ ʚʠʤʽʨʶʚʘʥʦʾ ʊʆ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʫ ʩʚʦʻʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʦʙ'ʻʤʽ ʥʝʦʙʭʽʜʥʫ ʪʝʤʧʝʨʘʪʫʨʫ T  ʫ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ -60ęʉ ʜʦ +100ęʉ. 
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ʊʘʙʣʠʮʷ 7.5 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʣʘʜʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦ ʾʫʩʪʘʥʦʚʢʠ 

ˉ 

ʧ/ʧ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

(ʧʦʟ. ʥʘ ʨʠʩ. 7.7) 

ʊʠʧ ɺʠʤʦʛʠ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂʽʣʴ- 

ʢʽʩʪʴ 

1 ʊʝʨʤʦʢʘʤʝʨʘ 

(ʧʦʟ. 1) 

ʊɺʊ-2 ɼʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ʤʽʥʫʩ 

60Áʉ ʜʦ +100Áʉ . 

ʇʦʭʠʙʢʘ ʟʘʜʘʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

Ñ2Áʉ, ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ 

Ñ0,5Áʉ 

1 

1 ɼʞʝʨʝʣʦ 

ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 

ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ 

(ʧʦʟ. 5) 

ʕʇɿ.3005 ʅʘʧʨʫʛʠ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ (+5Ñ0,005)ɺ.  

1 

2 ʄʫʣʴʪʠʤʝʪʨ 

ʮʠʬʨʦʚʠʡ 

(ʧʦʟ. 6) 

PICOTEST 

M3511A 

ɼʽʘʧʘʟʦʥʠ ʚʠʤʽʨʫ: 

- ʥʘʧʨʫʛʠ Ñ1ɺ; Ñ10ɺ. 

ʇʦʭʠʙʢʘ, ʥʝ ʙʽʣʴʰʝ 0,005%; 

- ʦʧʦʨʫ 0é800  ʆʤ. 

ʇʦʭʠʙʢʘ, ʥʝ ʙʽʣʴʰʝ 0,1% 

 

1 

 

 ɼʞʝʨʝʣʦ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ 5 ʟʘʙʝʟʧʝʯʫʻ ʞʠʚʣʝʥʥʷ ʤʦʩʪʦʚʦ ʾ ɺʃ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʊʆ ʊʄ-221 ʩʪʘʙʽʣʽʟʦʚʘʥʦʶ ʥʘʧʨʫʛʦʶ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

( )5 0,005E ɺ=+ ° . 

 ʎʠʬʨʦʚʠʡ ʤʫʣʴʪʠʤʝʪʨ 6 ʪʠʧʫ PICOTEST M3511A ʟʘʙʝʟʧʝʯʫʻ ʚʠʤʽʨʶʚʘʥʥʷ 

ʦʧʦʨʫ ʊʆ ʪʠʧʫ ʊʄ221 ʽ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ɺʇʊ ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ 

ʊʆ. ʄʫʣʴʪʠʤʝʪʨ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʧʝʨʝʨʚʥʦʾ ʧʝʨʝʜʘʯʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚ ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ 7 ʧʦ ʽʥʪʝʨʬʝʡʩʥʦʤʫ ʢʘʥʘʣʫ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ RS-232C 

ʜʣʷ ʾʭ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ. ʇʦʨʷʜʦʢ ʨʦʙʦʪʠ ʟ ʤʫʣʴʪʠʤʝʪʨʦʤ ʚʠʢʣʘʜʝʥʦ ʫ ʧ. 

6.3.2 ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ4. 

 

9.4 ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪ ʤʘʻ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʚʯʠʪʠ ʥʘʩʪʫʧʥʝ: 

- ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʆ ʚʠʨʦʙʥʠʮʪʚʘ ɸʊ 

çʏʝɿʘʈʘè, ʌʇ ʾʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʣʘʥʦʢ, ʥʘʚʝʜʝʥ ̔ʚ ʧ. 9.2; 
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- ʣʘʙʦʨʘʪʦʨʥʫ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʪʝʨʤʦʤʝʪʨʽʚ ʦʧʦʨʫ ʽ ɺʇʊ ʥʘ ʾʭ 

ʦʩʥʦʚʽ; 

- ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʥʘʚʝʜʝʥʠʡ ʚ ʧ. 9.5, ʘ ʪʘʢʦʞ 

ʧʽʜʛʦʪʫʚʘʪʠ ʧʨʦʝʢʪ ʟʚʽʪʫ (ʧʨʦʪʦʢʦʣ) ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʟʘ 

ʚʠʤʦʛʘʤʠ ʥʘʚʝʜʝʥʠʤʠ ʚ ʧ. 9.6. ɺ ʧʨʦʝʢʪʽ ʟʚʽʪʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʩʽ ʧʫʥʢʪʠ 

ʟʘʟʥʘʯʝʥʽ ʚ ʧ. 9.6 ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʪʘʙʣʠʮʷʤʠ ʪʘ ʯʠʩʪʠʤʠ ʩʪʦʨʽʥʢʘʤʠ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ.  

 

9.5 ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʪʘ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ 

9.5.1 ʆʪʨʠʤʘʪʠ ʜʦʧʫʩʢ ʜʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ, ʚʽʜʧʦʚʽʚʰʠ ʥʘ 

ʟʘʧʠʪʘʥʥʷ ʚʠʢʣʘʜʘʯʘ. 

9.5.2 ʈʦʟʨʘʭʫʚʘʪʠ ʥʦʤʽʥʘʣʴʥʫ ʉɻʍ ʤʽʜʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʊʆ ʪʠʧʫ ʊʄ-221 

ʧʦ ʥʘʚʝʜʝʥʠʤ ʫ ʪʘʙʣʠʮʽ 9.6 ʧʘʩʧʦʨʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʉɻʍ ʧôʷʪʠ 

ʟʨʘʟʢʽʚ ʊʆ ʜʘʥʦʛʦ ʪʠʧʫ ʫ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

  

ʊʘʙʣʠʮʷ 9.6 - ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʉɻʍ ʟʨʘʟʢʽʚ ʊʆ  

 

 9.5.2.1 ɺʠʟʥʘʯʠʪʠ ʥʦʤʽʥʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʦʧʦʨʽʚ ʊʆ 0ʅR  (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

0

0 0T C= )  ̔ jHR  (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ jT ): 

                    

5 5

0 2

1 1

1 1
;

5 5
ʅ k jH jk

k k

R R R R
= =

= =ä ä  .                                       (9.14) 

 
j  

 

jT , 
0
C 

 

ʆʧʽʨ ʊʆ ˉ_(k)_ jkR ,  ʆʤ (ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʉɻʍ) 

ʊʆ̄ 1 
(ˉ940001) 

TOˉ2 
(ˉ940002) 

TOˉ3 
(ˉ940003) 

TOˉ4 
(ˉ940004) 

TOˉ5 
(ˉ940005) 

1 -50 78,69 78,77 79,01 78,69 78,77 

2 0 99,78 99,87 100,22 99,76 99,94 

3 20 108,24 108,35 108,68 108,24 108,35 

4 50 120,91 121,03 121,39 120,91 121,03 

5 100 142,02 142,16 142,58 142,02 142,16 

6 150 163,12 163,29 163,78 163,12 163,29 

7 200 184,23 184,42 184,97 184,23 184,42 
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 9.5.2.2 ɺʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʊʂʆ RjHa   ʧʦ ʧʽʜʜ̔ʘʧʘʟʦʥʘʤ ʪʝʤʧʝʨʘʪʫʨ jTD  ʽ 

ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʊʂʆ RHa  

6

1

1
;

6

jH

RjH RH RjH

kj

R

T
a a a

=

D
= =
D

ä  .                                   (9.15) 

 ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ (ʟ ʪʦʯʥʽʩʪʶ ʧôʷʪʴ ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ʄ1 ʜʦʜʘʪʢʫ ʄ. 

9.6 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʥʦʤʽʥʘʣʴʥʦ ʾ ʉɻʍ ʤʽʜʥʦʛʦ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʊʆ ʪʠʧʫ ʊʄ-221 ʧʨʦʚʦʜʠʪʠ ʫ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

9.6.1 ʇʽʜʢʣʶʯʠʪʠ ʊʆ ˉ1-5 ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʛʥʽʟʜ ʢʦʤʫʪʘʮʽʡʥʦʾ ʧʣʘʪʠ 4 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ (ʨʠʩ. 9.7). ɻʥʽʟʜʘ ʜʦ ʷʢʠʭ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʦʧʦʨʠ 

ʧʦʟʥʘʯʝʥʽ ʥʘ ʧʣʘʪʽ 4 ʷʢ çRT1è ,  çRT2è ,  çRT3è ,  çRT4è ,  çRT5è. 

9.6.2  ɿʘʜʘʚʘʪʠ ʚ ʪʝʨʤʦʢʘʤʝʨʽ ʯʦʪʠʨʠ ʧʣʘʥʦʚʽ ʪʝʤʧʝʨʘʪʫʨʠ ʛʨʘʜʫʶʚʘʥʥʷ ʊʆ 

jʧʣT :  
0 0 0 0

1 2 3 450 ; 0 ; 20 ; 50ʧʣ ʧʣ ʧʣ ʧʣT C T C T C T C=- = =+ =+.      

ʇʦ ʜʦʩʷʛʥʝʥʥʶ ʚ ʊʂ ʢʦʞʥʦʾ ʧʣʘʥʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʪʨʠʤʘʪʠ ʊʆ ʧʨʠ ʮʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʤʝʥʰʝ 5 ʭʚʠʣʠʥ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʢʦʥʘʪʠ ʧʦʜʘʣʴʰ ̔ʜʽʾ. 

9.6.3 ɺʠʤʽʨʪ̫ʠ ʬʘʢʪʠʯʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʪʝʨʤʦʢʘʤʝʨʽ jʬT  ʪʝʨʤʦʤʝʪʨʦʤ (ʨʠʩ. 

9.7). ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [
0
ʉ] ʟ ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ʄ1 ʜʦʜʘʪʢʫ ʄ. 

9.6.4 ʄʫʣʴʪʠʤʝʪʨʦʤ 6 ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ ʚʠʤʽʨʶʚʘʪʠ ʦʧʦʨʠ ʫʩʽʭ 

ʧô̫ ʪʠ ʊʆ jkR , ( 1,4 , k 1,5j= = ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ jʬT . ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ 

[ʆʤ] ʟ ʪʦʯʥʽʩʪʶ ʪʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ʄ1 ʜʦʜʘʪʢʫ ʄ.  

9.6.5 ɿʘ ʜʘʥʠʤʠ ʪʘʙʣ. ʄ1 ʜʦʜʘʪʢʫ ʄ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ (9.14) ʽ 

(9.15) ʧʘʨʘʤʝʪʨʠ 0ɽR  , Rɽa  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʥʦʤʽʥʘʣʴʥʦʾ ʉɻʍ ʤʽʜʥʦʛʦ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʊʆ ʪʠʧʫ ʊʄ-221. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ (ʟ ʪʦʯʥʽʩʪʶ ʧôʷʪʴ ʟʥʘʢʽʚ 

ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ʄ1 ʜʦʜʘʪʢʫ ʄ. 

9.7 ʇʦʨʽʚʥʷʪʠ ʤʽʞ ʩʦʙʦʶ ʧʘʨʘʤʝʪʨʠ ʧʘʩʧʦʨʪʥʦʾ (0ʅR  , RHa ) ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ (0ɽR  , Rɽa ) ʥʦʤʽʥʘʣʴʥʠʭ ʉɻʍ ʤʽʜʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʊʆ ʪʠʧʫ 
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ʊʄ-221, ʜʣʷ ʮʴʦʛʦ ʨʦʟʨʘʭʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʦʭʠʙʢʠ (ʚʽʜʭʠʣʝʥʥʷ) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʉɻʍ ʚʽʜʥʦʩʥʦ ʧʘʩʧʦʨʪʥʦʾ: 

- ʘʜʠʪʠʚʥʫ ʚʽʜʥʦʩʥʫ ʧʦʭʠʙʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 0R   
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- ʘʜʠʪʠʚʥʫ ʚʽʜʥʦʩʥʫ ʧʦʭʠʙʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ Ra   
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ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ (ʟ ʪʦʯʥʽʩʪʶ ʜʚʘ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ 

ʄ1 ʜʦʜʘʪʢʫ ʄ. 

9.8 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʾ ʬʫʥʢʮʽ ʾ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ɺʇʊ ʟ ʜʚʦʤʘ ʊʆ ʪʠʧʫ ʊʄ-221 ʧʨʦʚʦʜʠʪʠ ʫ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

9.8.1 ʅʘ ʢʦʤʫʪʘʮʽʡʥʽʡ ʧʣʘʪʽ 4 ʨʝʘʣʽʟʦʚʘʥʦ ʟʦʙʨʘʞʝʥʫ ʥʘ ʨʠʩ. 7.6  ʤʦʩʪʦʚʫ 

ɺʃ ʟ ʜʚʦʤʘ ʊʆ 3ʊR  ʽ 4ʊR  . ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺʃ: 1 4 0 100R R R ʆʤ= = = ; 

( )5 0,005E ɺ=+ ° . 

9.8.2 ɺʠʢʦʥʘʪʠ ʜʽʾ ʧʦ ʧ. 9.5.3.2. 

9.8.3 ɺʠʤʽʨʷʪʠ ʬʘʢʪʠʯʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʪʝʨʤʦʢʘʤʝʨʽ jʬT  ʪʝʨʤʦʤʝʪʨʦʤ (ʨʠʩ. 

9.7). ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [
0
ʉ] ʟ ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ 

ʪʘʙʣʠʮʶ ʄ2 ʜʦʜʘʪʢʫ ʄ. 

9.8.4 ʄʫʣʴʪʠʤʝʪʨʦʤ 6 ʚ ʨʝʞʠʤʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʚʠʤʽʨʶʚʘʪʠ ʬʘʢʪʠʯʥʽ 

ʚʠʭʽʜʥ ̔ʥʘʧʨʫʛʠ ɺʃ (ʫ ʜʽʘʛʦʥʘʣʽ ab ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʤʦʩʪʫ ʨʠʩ. 9.6) BjʬU , ( 1,4j = ) 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ jʬT . ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ [ʤɺ] ʟ ʪʦʯʥʽʩʪʶ ʧô̫ ʪʴ ʟʥʘʢʽʚ 

ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ ʄ2 ʜʦʜʘʪʢʫ ʄ. 

9.8.5 ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ ʄ2 ʜʦʜʘʪʢʫ ʄ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʣʽʥʽʡʥʦʾ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʌʇ ɺʇʊ ʟ ʜʚʦʤʘ ʊʆ ʪʠʧʫ ʊʄ-221 ʟʘ 

ʬʦʨʤʫʣʘʤʠ: 
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ʈʝʟʫʣʴʪʘʪ ʚʠʟʥʘʯʝʥʥʷ (ʟ ʪʦʯʥʽʩʪʶ ʪʨʠ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ) ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ 

ʄ2 ʜʦʜʘʪʢʫ ʄ. 

9.9 ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʘ ʩʠʪʫʘʮʽʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ɺʇʊ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʩʫʤʘʨʥʘ (ʘʜʠʪʠʚʥʘ ʨʘʟʦʤ ʟ 

ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʶ) ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʊSD  ʜʦʨʽʚʥʶʻ ʥʫʣʶ ʫ 

ʚʠʧʘʜʢʫ ʷʢʱʦ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʈɺ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʌʇ. ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʈɺ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ 

ʥʦʤʽʥʘʣʴʥʦʶ ʌʇ, ʽʩʥʫʻ 0ʊSD ¸, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 
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,                             (9.19) 

ʜʝ ʊɸD  ʽ ʊʄD - ʚʽʜʧʦʚʽʜʥʦ ʾʾ ʘʜʠʪʠʚʥʘ ʽ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʘ ʩʢʣʘʜʦʚʽ; Ĕʊ - ʈɺ 

ʪʝʤʧʝʨʘʪʫʨʠ (ʟʘ ʷʢʦʶ ʌʇ ʦʪʨʠʤʘʥʦ ʮʝʡ ʈɺ ʥʝʤʘʻ ʟʥʘʯʝʥʥʷ).  

 ɺʠʟʥʘʯʠʪʠ (ʟʘ ʚʘʨʽʘʥʪʘʤʠ ʪʘʙʣʠʮʽ 9.7, ʥʦʤʝʨ ʚʘʨʽʘʥʪʫ ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʝʨʫ 

ʩʪʫʜʝʥʪʘ ʟʘ ʩʧʠʩʢʦʤ ʥʘʚʯʘʣʴʥʦʾ ʛʨʫʧʠ) ʽ ʟʘʧʠʩʘʪʠ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʧʫʥʢʪ ʟʚʽʪʫ ʟ 

ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ: 

9.9.1 ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ Ĕʊ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʌʇ (ʚ [
0
ʉ] ʟ ʪʦʯʥʽʩʪʶ ʦʜʠʥ ʟʥʘʢ ʧʽʩʣʷ ʢʦʤʠ), ʷʢʱʦ ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ɺʇʊ ĔBU  ʜʦʨʽʚʥʶʻ ʟʥʘʯʝʥʥʶ ʚʢʘʟʘʥʦʤʫ ʫ ʪʘʙʣ. 9.7; 

9.9.2  ʉʫʤʘʨʥʫ ʧʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʊSD  (ʚ [
0
ʉ] ʟ ʪʦʯʥʽʩʪʶ 

ʜʚʘ ʟʥʘʢʠ ʧʽʩʣʷ ʢʦʤʠ), ʷʢʱʦ ʮʝʡ ʈɺ ʙʫʜʝ ʚʠʟʥʘʯʝʥʦ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ 

ʥʦʤʽʥʘʣʴʥʦʶ ʌʇ.  

 

 

 

ʊʘʙʣʠʮʷ 9.7 - ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ɺʇʊ Ĕ
BU   ʟʘ ʚʘʨʽʘʥʪʘʤʠ 
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ɺʘʨʽʘʥʪ ˉ 1 2 3 4 5 6 7 8 

 ĔBU , ʤɺ 2,28 21,94 472,87 -52,97 157,07 394,06 265,57 -262,5 

ɺʘʨʽʘʥʪ ˉ 9 10 11 12 13 14 15 16 

 ĔBU , ʤɺ 52,87 189,35 220,15 -176,2 -304,5 510,25 -7,15 -150,5 

ɺʘʨʽʘʥʪ ˉ 17 18 19 20 21 22 23 24 

 ĔBU , ʤɺ 17,19 -79,60 -258,2 -305,7 321,55 -1,95 -98,25 107,96 

 

9.9.3  ɿʦʙʨʘʟʠʪʠ ʥʘ ʦʜʥʦʤʫ ʘʨʢʫʰʽ (ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʘʙʣʦʥ ʜʣʷ 

ʟʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʢʽʚ ʥʘʜʘʥʠʡ ʫ ʜʦʜʘʪʢʫ ɹ) ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʛʨʘʬʽʢ 

ʚʠʟʥʘʯʝʥʦʾ ʫ ʧ. 9.5.6.2 ʩʫʤʘʨʥʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʊSD  ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨ Ñ50
0
ʉ. ɿʦʙʨʘʞʝʥʠʡ ʛʨʘʬʽʢ ʧʦʟʥʘʯʠʪʠ ʚ ʟʚʽʪʽ 

"ʈʠʩ. 7.1ʈ". 

 

9.6 ɿʤʽʩʪ ʟʚʽʪʫ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ɿʚʽʪ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʤʘʻ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʽ ʧʫʥʢʪʠ: 

- ʪʠʪʫʣʴʥʠʡ ʘʨʢʫʰ, ʦʬʦʨʤʣʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʜʦʜʘʪʢʫ ɺ ʽ 

ʧʽʜʧʠʩʘʥʠʡ ʩʪʫʜʝʥʪʦʤ; 

- ʧʫʥʢʪ "1 ʄʝʪʘ, ʦʙ'ʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ"; 

- ʧʫʥʢʪ "2 ʉʪʘʪʠʯʥʘ ʛʨʘʜʫʶʚʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʽʜʥʦʛʦ ʊʆ. 

ɺʠʤʽʨʶʚʘʣʴʥʘ ʣʘʥʢʘ ɺʇʊ ʥʘ ʦʩʥʦʚʽ ʜʚʦʭ ʤʽʜʥʠʭ ʊʆ, ʾʾ ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ". (1 

ʩʪʦʨʽʥʢʘ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "3 ʃʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥ ̫ʊʆ ʽ ɺʇʊ ʥʘ ʾʭ ʦʩʥʦʚʽ", 

(1 ʩʪʦʨʽʥʢʘ ʟʘ ʦʙʩʷʛʦʤ).  

- ʧʫʥʢʪ "4 ʄʝʪʦʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʉɻʍ ʊʆ ʽ ʬʫʥʢʮʽʾ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ɺʇʊ ʟ ʜʚʦʤʘ ʊʆ", (1é2 ʩʪʦʨʽʥʢʠ ʟʘ ʦʙʩʷʛʦʤ); 

- ʧʫʥʢʪ "5 ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʭʽʜʥʠʭ ʦʧʦʨʽʚ ʊʆ ʽ ʚʠʭʽʜʥʠʭ 

ʩʠʛʥʘʣʽʚ ɺʇʊ. ʈʦʟʨʘʭʫʥʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʾʭ ʉɻʍ ʽ ʌʇ ʪʘ ʧʦʭʠʙʦʢ. ɺʘʨʽʘʥʪ 

ˉ_(ʚʧʠʩʘʪʠ ˉ ʚʘʨʽʘʥʪʫ)_". ɺ ʮʴʦʤʫ ʧʫʥʢʪʽ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʟʘʧʦʚʥʝʥʽ 
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ʪʘʙʣʠʮʽ ʄ1  ̔ʄ2 ʜʦʜʘʪʢʫ ʄ, ʘ ʪʘʢʦʞ ʫʩʽ ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʧʫʥʢʪʘʤʠ 9.5.3, 9.5.4, 

9.5.5, 9.5.6, ʪʘ ʟʦʙʨʘʞʝʥʠʡ ʛʨʘʬʽʢ ʟʘ ʧ. 9.5.6.3; 

- ʧʫʥʢʪ "6 ɺʠʩʥʦʚʢʠ ʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ". 

 

9.7 ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

9.7.1 ʇʝʨʝʣʽʯʠʪʠ ʦʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡ ʦʩʥʦʚʥʽ ʪʠʧʠ ʩʫʯʘʩʥʠʭ ʊʆ. 

9.7.2 ʇʦʷʩʥʽʪʴ ʧʨʠʥʮʠʧ ʜʽʾ ʊʆ. ʗʢʽ ʜʽʘʧʘʟʦʥʠ ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʧʣʘʪʠʥʦʚʠʭ ʽ 

ʤʽʜʥʠʭ ʊʆ?  

9.7.3 ʏʦʤʫ ʬʽʟʠʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʊʂʆ ʤʽʜʥʠʭ, ʧʣʘʪʠʥʦʚʠʭ ʽ 

ʥʘʧʽʚʧʨʦʚʦʜʥʠʢʦʚʠʭ ʊʆ? ʏʦʤʫ ʊʂʆ ʥʘʧʽʚʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʊʆ ʤʘʻ ʥʘʡʙʽʣʴʰʝ (ʟʘ 

ʤʦʜʫʣʝʤ) ʟʥʘʯʝʥʥʷ? 

9.7.4 ʇʦʷʩʥʽʪʴ ʚʠʜ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʉɻʍ ʤʽʜʥʦʛʦ ʊʆ. ʗʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʈɺ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʮʽʻʶ ʉɻʍ? 

9.7.5 ʇʦʷʩʥʽʪʴ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʥʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʣʘʥʢʠ 

ɺʇʊ. 

9.7.6 ɿʦʙʨʘʟʠʪʴ ʝʣʝʢʪʨʠʯʥʫ ʩʭʝʤʫ ʤʦʩʪʦʚʦʾ ɺʃ ʟ ʜʚʦʤʘ ʊʆ. ʆʪʨʠʤʘʡʪʝ ʾʾ ʌʇ. 

ʋ ʯʦʤʫ ʧʝʨʝʚʘʛʠ ʪʘʢʦʾ ɺʃ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʥʦʾ ɺʃ?  

9.7.7 ʗʢʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʝʣʠʯʠʥʫ ʥʘʧʨʫʛʠ E  ʽʩʥʫʶʪʴ ʤʦʩʪʦʚʦʾ ɺʃ ʟ ʜʚʦʤʘ 

ʊʆ, ʽ ʯʦʤʫ? 

9.7.8 ɿʘ ʷʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʥʦʤʽʥʘʣʴʥʦʾ ʉɻʍ ʤʽʜʥʦʛʦ ʊʆ? 

9.7.9 ɿʘ ʷʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʌʇ ɺʇʊ ʥʘ ʦʩʥʦʚʽ ʊʆ? 

9.7.10 ʏʦʤʫ ʙʫʜʝ ʽʩʥʫʚʘʪʠ ʜʦʜʘʪʢʦʚʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ ʈɺ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʮʝʡ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝ ʚʠʟʥʘʯʝʥʦ ʟʘ ʥʦʤʽʥʘʣʴʥʦʶ ʌʇ ɺʇʊ, ʘ ʥʝ ʟʘ 

ʡʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʌʇ? ʗʢʘ ʮʝ ʙʫʜʝ ʧʦʭʠʙʢʘ ï ʩʠʩʪʝʤʘʪʠʯʥʘ ʯʠ ʚʠʧʘʜʢʦʚʘ?  

 

 

ʉʇʀʉʆʂ ʈɽʂʆʄɽʅɼʆɺɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ 
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ʊʘʙʣʠʮʷ ɸ1- ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ ɼʉ ʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʫ  

0T  , 
0
ʉ 0( )TU T  ,         

ʤɺ     sU  , ɺ 
ʄʘʩʠ ʪʨʴʦʭ ʪʠʧʽʚ ʚʘʥʪʘʞʽʚ  ɺm  , ʢʛ   

1ɺm  2ɺm  3ɺm  

      

 

ʊʘʙʣʠʮʷ ɸ2 - ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʉ ʧʨʠ ʡʦʛʦ 

ʢʘʣʽʙʨʫʚʘʥʥʽ 

j  1 2 3 4 5 

ʇʍ 
 1PjU  , ʤɺ      

0 1PjU  , ʤɺ      

ɿʍ 
2PjU  , ʤɺ      

0 2PjU , ʤɺ      

 

ʊʘʙʣʠʮʷ ɸ3 - ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ 

n  1 2 3 4 5 

 ( )Pn ʇnU P  ,ʤɺ      

 ʇnm  , ʢʛ      

ʇnm  , ʢʛ      

MnD  , ʛ      

ɺʠʢʦʥʘʥʥʷ ʫʤʦʚʠ 

(65) ï ʪʘʢ, ʯʠ ʥʽ 
     

 

ʊʘʙʣʠʮʷ ɸ4 - ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʂʇ ɼʉ ʧʨʠ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚʘʥʪʘʞʘʤʠ 

ɽjm  

j  1 2 3 4 5 

 ɽjm  , ʢʛ      

ɽjP  , ʅ      

ʇʍ 1Pjk  , ʤɺ/ʅ      

ɿʍ 2Pjk  , ʤɺ/ʅ      

ʊʘʙʣʠʮʷ ɸ5 - ʈʝʟʫʣʴʪʘʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ɼʉ ʪʠʧʫ ʇɺʊɸ-0,2 

ˉ 

ʧ/ʧ 
ʇʘʨʘʤʝʪʨ ʌʇ ɼʉ, ʘʙʦ ʩʢʣʘʜʦʚʘ ʡʦʛʦ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ɿʥʘʯʝʥʥʷ 

1  ʂʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ  (ʂʇ) ʌʇ ɼʉ ʚ ʨʝʞʠʤʽ ɺʉ Pk  , ʤɺ/ʅ  
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2 ʂʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ  (ʂʇ) ʌʇ ɼʉ ʚ ʨʝʞʠʤʽ ɺʄ Mk  , ʤɺ/ʢʛ  

3 ɿʤʽʱʝʥʥʷ ʥʫʣʷ (ɿʅ) ʌʇ ɼʉ 0PU   , ʤɺ  

4 ʉʂɿ ʘʙʩʦʣʶʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ɿʅ ʚ ʨʝʞʠʤʽ ɺʉ 0PD  , ʅ  

5 ʉʂɿ ʘʙʩʦʣʶʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ɿʅ ʚ ʨʝʞʠʤʽ ɺʄ 0MD  , ʛ  

6 ʉʂɿ ʧʨʠʚʝʜʝʥʦʾ ʜʦ ɺʄ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ɿʅ 0g , %  

7 ʉʂɿ ʚʽʜʥʦʩʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ʂʇ d , %  

8 ʉʂɿ ʧʨʠʚʝʜʝʥʦʾ ʜʦ ɺʄ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ɼʉ maxg  , %  

9 ʂʣʘʩ ʪʦʯʥʦʩʪʽ ɼʉ ʂʊ , %  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɼʦʜʘʪʦʢ ɹ 

ʐʘʙʣʦʥʠ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʢʽʚ ʫ ʟʚʽʪʽ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙ̔ʪ  
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ʐʘʙʣʦʥ ˉ1 

 

ʐʘʙʣʦʥ ˉ2 

 

ɼʦʜʘʪʦʢ ɺ 

 

ʅɸʎɯʆʅɸʃʔʅʀʁ ʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʋʂʈɸɰʅʀ 

ñʂʀɰɺʉʔʂʀʁ ʇʆʃɯʊɽʍʅɯʏʅʀʁ ɯʅʉʊʀʊʋʊ ɯʄ. ɯɻʆʈʗ ʉɯʂʆʈʉʔʂʆɻʆò 
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ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ʂʘʬʝʜʨʘ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʣʽʪʘʣʴʥʠʤʠ ʘʧʘʨʘʪʘʤʠ 

 

 

 

 

ʆʩʚʽʪʥʷ ʢʦʤʧʦʥʝʥʪʘ ñɯʅʌʆʈʄɸʎɯʁʅʆ-ɺʀʄɯʈʖɺɸʃʔʅɯ ʇʈʀʉʊʈʆɰ-2. 

ʆʉʅʆɺʀ ʇʈʆɭʂʊʋɺɸʅʅʗò  

 

 

 

ɿɺɯʊ 

ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ____ 

" ___________________________________________________" 
(ʥʘʟʚʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ) 

 

 

 

 

 

      ɺʠʢʦʥʘʚ:  

ʩʪʫʜʝʥʪ ʛʨʫʧʠ ɸʉ-____  ʅʅ ɯɸʊ 

 

      __________________ /_____________/ 

          
(ʧʽʜʧʠʩ)

                
(ʇ.ɯ.ɹ. ) 

 

      ɿʘʨʘʭʦʚʘʥʦ ʟ ʦʮʽʥʢʦʶ: 

      _____________________ , 

 

      ʚʠʢʣʘʜʘʯ___________  /_ʄʠʢʦʣʘ ʏɽʈʅʗʂ_/ 

                            
(ʧʽʜʧʠʩ)                           (ʇ.ɯ.ɹ. ) 

"____" _______________ 202_ ʨ. 

  

 

 

ʂʠʾʚ ï 202__ 

 

 

ɼʦʜʘʪʦʢ ɻ 

ʊʘʙʣʠʮ ̔ʟʚʽʪʫ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ2 



159 

 

ʊʘʙʣʠʮʷ ɻ1 - ʈʝʟʫʣʴʪʘʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ɼʉ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 1 0T T=  (ʢʽʤʥʘʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʣʘʙʦʨʘʪʦʨʽʾ) 

ˉ 

ʧ/ʧ 
ʇʘʨʘʤʝʪʨ ʌʇ ɼʉ, ʘʙʦ ʩʢʣʘʜʦʚʘ ʡʦʛʦ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ɿʥʘʯʝʥʥʷ 

1 ʊʝʤʧʝʨʘʪʫʨʘ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ (ʚʠʤʽʨʷʥʘ ʪʝʨʤʦʤʝʪʨʦʤ 8) 0T   , 
0
ʉ  

2 ɺʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ 0( )TU T , ʤɺ  

3 ʂʦʝʬ. ʧʝʨʝʪʚʦʨʝʥʥʷ  (ʂʇ) ʌʇ ɼʉ ʚ ʨʝʞʠʤʽ ɺʉ Pk  , ʤɺ/ʅ  

4 ʂʦʝʬ. ʧʝʨʝʪʚʦʨʝʥʥʷ  ʌʇ ɼʉ ʚ ʨʝʞʠʤʽ ɺʄ Mk  , ʤɺ/ʢʛ  

5 ɿʤʽʱʝʥʥʷ ʥʫʣʷ (ɿʅ) ʌʇ ɼʉ 0PU   , ʤɺ  

6 ʉʂɿ ʘʙʩʦʣʶʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ɿʅ ʚ ʨʝʞʠʤʽ ɺʉ 0PD  , ʅ  

7 ʉʂɿ ʘʙʩʦʣʶʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ɿʅ ʚ ʨʝʞʠʤʽ ɺʄ 0MD  , ʛ  

8 ʉʂɿ ʧʨʠʚʝʜʝʥʦʾ ʜʦ ɺʄ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ɿʅ 0g , %  

9 ʉʂɿ ʚʽʜʥʦʩʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ʂʇ d , %  

10 ʉʂɿ ʧʨʠʚʝʜʝʥʦʾ ʜʦ ɺʄ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ɼʉ maxg  , %  

11 ʂʣʘʩ ʪʦʯʥʦʩʪʽ ɼʉ ʂʊ , %  

 

ʊʘʙʣʠʮʷ ɻ2 - ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ɼʉ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

2 ʅT T=   ̔  3 ɺT T=  

ʊʝʤʧʝʨʘʪʫʨʘ 2 ____ʅT T= =  , 
0
ʉ 

(ʚʠʤʽʨʷʥʘ ʪʝʨʤʦʤʝʪʨʦʤ 17) 

ʊʝʤʧʝʨʘʪʫʨʘ 3 ____ɺT T= =  , 
0
ʉ 

(ʚʠʤʽʨʷʥʘ ʪʝʨʤʦʤʝʪʨʦʤ 8) 

j  0 5 j  0 5 

ɽjm  , ʢʛ   ɽjm  , ʢʛ   

ɽjP  , ʅ      ɽjP  , ʅ      

ʅ
ʊj

U , ʤɺ   
ɺ
ʊj

U , ʤɺ   

ʅ
ʊ

U , ʤɺ  
ɺ
ʊ

U , ʤɺ  

ʅ
Pj

U , ʤɺ   
ɺ
Pj

U , ʤɺ   

ʇʨʠʤʽʪʢʘ: ʫ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʧʦʟʥʘʯʠʪʠ 
0 0
ʅ ʅ
P P

U U=  , 
0 0
ɺ ɺ
P P

U U=  .  

 

ʊʘʙʣʠʮʷ ɻ3 - ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ ɼʉ 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ¢ ), 
0
ʉ ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ² ),

0
ʉ 
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ʅTD  
2
Ĕ Ĕ

ʅT T=  ʅTD  ɺTD  
3
Ĕ Ĕ

ɺT T=  ɺTD  

      

 

ʊʘʙʣʠʮʷ ɻ4 - ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʤʧʝʨʘʪʫʨʥʠʭ  ʢʦʝʬʽʮʽʻʥʪʽʚ ʌʇ ɼʉ 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ¢ ) ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ² ) 

1ʅ
A  , ʤɺ/

0
ʉ 

1ʅ
B  , 1/

0
ʉ 

1ɺ
A  , ʤɺ/

0
ʉ 

1ɺ
B  , 1/

0
ʉ 

    

 

ʊʘʙʣʠʮʷ ɻ5 - ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʤʧʝʨʘʪʫʨʥʠʭ  ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʜʝʣʝʡ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ ɼʉ 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ¢ ) ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ² ) 

Pʅa , 

ʅ/
0
ʉ 

ʄʅa , 

ʢʛ/
0
ʉ 

ʅb , 1/
0
ʉ Pɺa , ʅ/

0
ʉ ʄɺa ,  

ʢʛ/
0
ʉ 

ɺb , 1/
0
ʉ 

      

 

 

 

 

 

 

 

 

 

 

 

 

ɼʦʜʘʪʦʢ ɼ 

ʊʘʙʣʠʮ ̔ʟʚʽʪʫ ʟ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ3 
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ʊʘʙʣʠʮʷ ɼ1 - ʇʘʩʧʦʨʪʥʽ ʢʦʝʬʽʮʽʻʥʪʠ (ʧʘʨʘʤʝʪʨʠ) ʌʇ ɼʉ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʝʡ 

ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʭʠʙʦʢ, ʱʦ ʦʪʨʠʤʘʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙ̔ʪ ˉ1 ʽ ˉ2 

ˉ 

ʧ/ʧ 

ʇʘʨʘʤʝʪʨ ʌʇ ɼʉ, ʘʙʦ ʢʦʝʬʽʮʽʻʥʪ ʤʦʜʝʣʽ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʾ 

ʧʦʭʠʙʢʠ  
ɿʥʘʯʝʥʥʷ 

1 ɿʤʽʱʝʥʥʷ ʥʫʣʷ (ɿʅ) ʌʇ ɼʉ 0PU   , ʤɺ  

2  ʂʦʝʬ. ʧʝʨʝʪʚʦʨʝʥʥʷ  (ʂʇ) ʌʇ ɼʉ ʚ ʨʝʞʠʤʽ ɺʉ Pk  , ʤɺ/ʅ  

3 ʂʦʝʬ. ʧʝʨʝʪʚʦʨʝʥʥʷ  ʌʇ ɼʉ ʚ ʨʝʞʠʤʽ ɺʄ Mk  , ʤɺ/ʢʛ  

4 ʂʦʝʬ. ʧʝʨʝʪʚʦʨʝʥʥʷ  ʌʇ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ Tk  , ʤɺ/
0
ʉ  

5 
ʊʝʤʧʝʨʘʪʫʨʘ ʢʘʣʽʙʨʫʚʘʥʥʷ ɼʉ (ʚʠʤʽʨʷʥʘ ʪʝʨʤʦʤʝʪʨʦʤ 8) 0T  , 
0
ʉ 

 

6 ɺʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʪʝʨʤʦʜʘʪʯʠʢʘ ɼʉ 0( )TU T , ʤɺ  

7 ʊʝʤʧʝʨʘʪʫʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ (ʊʂ) ʟʤʽʱʝʥʥʷ ʥʫʣʷ ʌʇ ɼʉ 
1

A  :   

7.1  - ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ¢ )  
1ʅ

A ,  ʤɺ/
0
ʉ    

7.2 -  ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ²)  
1ɺ

A ,  ʤɺ/
0
ʉ    

8 ʊʂ  ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʇ ɼʉ 1Bb=  :   

8.1  - ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ¢ )  1ʅ ʅBb = ,  1/
0
ʉ  

8.2  - ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ²)  1ʅ ʅBb = ,  1/
0
ʉ  

9 ʊʂ  ʘʜʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ ɺʉ Pa  :  

9.1  - ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ¢ )  Pʅa ,  ʅ/
0
ʉ   

8.2 -  ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ²)  Pɺa ,  ʅ/
0
ʉ     

10 ʊʂ  ʘʜʠʪʠʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʧʦʭʠʙʢʠ ɼʉ ʚ ʨʝʞʠʤʽ ɺʄ ʄa  :  

10.1  - ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ¢ )  ʄʅa ,  ʢʛ/
0
ʉ  

10.2 -  ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ (0TD ²)  ʄɺa ,  ʢʛ/
0
ʉ     

 

 

 

ʊʘʙʣʠʮʷ ɼ2 - ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʜʝʣʝʡ (5.3)é(5.5), ʟʘ 

ʷʢʠʤʠ ʫ ʧʝʨʰʦʤʫ ʘʣʛʦʨʠʪʤʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʥʘ ʢʦʨʝʢʮʽʷ ʧʦʪʦʯʥʠʭ 

ʟʥʘʯʝʥʴ ʧʘʩʧʦʨʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 0
Ĕ( )P TU U  , Ĕ( )P Tk U  , Ĕ( )ʄ Tk U    ʬʫʥʢʮʽʡ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ɼʉ 




