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6.1. ʇʽʜʩʠʣʶʚʘʯʽ ʥʘʧʨʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʽʜʩʠʣʶʚʘʯʽ ʪʘ ʾʭ 
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6.2. ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʜʩʠʣʶʚʘʯʽʚ 

6.3. ʇʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʧʽʜʩʠʣʶʚʘʯʽʚ 

6.4. ʆʩʥʦʚʥʽ ʨʝʞʠʤʠ (ʢʣʘʩʠ) ʨʦʙʦʪʠ ʧʽʜʩʠʣʶʚʘʯʽʚ 

6.5. ʂʦʣʘ ʟʤʽʱʝʥʥʷ ʧʽʜʩʠʣʶʶʯʠʭ ʢʘʩʢʘʜʽʚ 

6.6. ʊʝʤʧʝʨʘʪʫʨʥʘ ʩʪʘʙʽʣʽʟʘʮʽʷ ʧʽʜʩʠʣʶʚʘʯʽʚ 

6.7. ʂʘʩʢʘʜʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʩʠʣʝʥʥʷ 

6.7.1. ʂʘʩʢʘʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʩʠʣʝʥʥʷ ʥʘ ʙʽʧʦʣʷʨʥʦʤʫ ʪʨʘʥʟʠʩʪʦʨʽ ʟ ʉɽ 

6.7.2. ʇʽʜʩʠʣʶʶʯʠʡ ʢʘʩʢʘʜ ʟ ʉʂ (ʝʤʽʪʝʨʥʠʡ ʧʦʚʪʦʨʶʚʘʯ) 

6.7.3. ʇʽʜʩʠʣʶʶʯʠʡ ʢʘʩʢʘʜ ʟ ʉɹ 
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6.8.1. ʇʽʜʩʠʣʶʶʯʠʡ ʢʘʩʢʘʜ ʟ ʉɺ 

6.8.2. ʇʽʜʩʠʣʶʶʯʠʡ ʢʘʩʢʘʜ ʟ ʉʉ 

6.8.3. ɿʚʦʨʦʪʥʽ ʟʚ'ʷʟʢʠ ʫ ʧʽʜʩʠʣʶʚʘʯʘʭ 

6.9. ɹʘʛʘʪʦʢʘʩʢʘʜʥʽ ʧʽʜʩʠʣʶʚʘʯʽ 

6.9.1. ɹʘʛʘʪʦʢʘʩʢʘʜʥʽ ʧʽʜʩʠʣʶʚʘʯʽ ʟ ʨʝʟʠʩʪʠʚʥʦ-ʻʤʥʽʩʥʠʤʠ ʤʽʞʢʘʩʢʘʜʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ 

6.9.2. ɹʘʛʘʪʦʢʘʩʢʘʜʥʽ ʧʽʜʩʠʣʶʚʘʯʽ ʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ 

6.9.3. ɹʝʟʪʨʘʥʩʬʦʨʤʘʪʦʨʥʽ ʚʠʭʽʜʥʽ ʢʘʩʢʘʜʠ ʧʽʜʩʠʣʝʥʥʷ 

6.9.4. ɺʠʙʽʨʢʦʚʽ ʧʽʜʩʠʣʶʚʘʯʽ 

6.10. ʇʽʜʩʠʣʶʚʘʯʽ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ 

6.10.1. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

6.10.2. ʇʽʜʩʠʣʶʚʘʯ ʧʨʷʤʦʛʦ ʧʽʜʩʠʣʝʥʥʷ 

6.10.3. ɹʘʣʘʥʩʥʽ ʇʇʉ 

6.10.4. ɼʠʬʝʨʝʥʮʽʡʥʠʡ ʇʇʉ 

6.10.5. ʇʽʜʩʠʣʶʚʘʯʽ ʟ ʧʦʜʚʽʡʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ 

6.11. ʆʧʝʨʘʮʽʡʥʽ ʧʽʜʩʠʣʶʚʘʯʽ 

6.11.1. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

6.11.2. ɯʥʚʝʨʪʫʶʯʠʡ ʧʽʜʩʠʣʶʚʘʯ 

6.11.3. ʅʝʽʥʚʝʨʪʫʶʯʠʡ ʧʽʜʩʠʣʶʚʘʯ 

6.11.4. ʇʝʨʝʪʚʦʨʶʚʘʯ ʩʪʨʫʤʫ ʫ ʥʘʧʨʫʛʫ 

6.11.5. ɯʥʚʝʨʪʫʶʯʠʡ ʩʫʤʘʪʦʨ 

6.11.6. ʅʝʽʥʚʝʨʪʫʶʯʠʡ ʩʫʤʘʪʦʨ 

6.11.7. ɯʥʪʝʛʨʫʶʯʠʡ ʧʽʜʩʠʣʶʚʘʯ (ʽʥʪʝʛʨʘʪʦʨ) 

6.11.8. ɼʠʬʝʨʝʥʮʽʶʶʯʠʡ ʧʽʜʩʠʣʶʚʘʯ (ʜʠʬʝʨʝʥʮʽʘʪʦʨ) 

6.11.9. ʂʦʤʧʘʨʘʪʦʨʠ (ʩʭʝʤʠ ʧʦʨʽʚʥʷʥʥʷ) 



6.1. ʇ̔ ʜʩʠʣʶʚʘʯʽ ʥʘʧʨʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʽʜʩʠʣʶʚʘʯʽ ʪʘ ʾʭ 

ʢʣʘʩʠʬʽʢʘʮʽʷ 

ɽʣʝʢʪʨʦʥʥʠʤ ʧʽʜʩʠʣʶʚʘʯʝʤ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʠʩʪʨʽʡ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʙʝʟ ʩʧʦʪʚʦʨʝʥʥʷ ʡʦʛʦ ʬʦʨʤʠ ʽ ʯʘʩʪʦʪʠ (ʜʣʷ ʣʽʥʽʡʥʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ). 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʽʜʩʠʣʶʚʘʯʽ ʚʠʥʠʢʘʻ ʪʦʜʽ, ʢʦʣʠ ʧʦʪʫʞʥʽʩʪʴ ʜʞʝʨʝʣʘ ʩʠʛʥʘʣʫ ʤʝʥʰʘ ʚʽʜ 

ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ, ʧʦʩʣʽʜʦʚʥʦ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʤʠʢʘʶʪʴ ʟʦʚʥʽʰʥʻ ʜʞʝʨʝʣʦ 

ʞʠʚʣʝʥʥʷ ʽ ʧʽʜʩʠʣʶʶʯʠʡ ʝʣʝʤʝʥʪ (ʇɽ). ɼʞʝʨʝʣʦ ʩʠʛʥʘʣʫ ʜʽʻ ʥʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʥʘ 

ʚʭʽʜ ʇɽ ̔, ʟʤʽʥʶʶʯʠ ʧʨʦʚʽʜʥʽʩʪʴ ʦʩʪʘʥʥʴʦʛʦ, ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʧʦʨʮʽʡʥʽ ʚʭʽʜʥʦʤʫ ʩʠʛʥʘʣʫ ʟʤʽʥʠ ʩʪʨʫʤʫ 

ʫ ʢʦʣʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚʠʜʽʣʷʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʚʝʣʠʯʠʥʘ ʧʦʪʫʞʥʦʩʪʽ ʟʘ 

ʨʘʭʫʥʦʢ ʝʥʝʨʛʽʾ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. ɿʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ  ʧʽʜʩʠʣʶʚʘʯʘ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 6.1. 

 

 

 

ʈʠʩ. 6.1 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʽʜʩʠʣʶʚʘʯʘ 

 

ʗʢ ʇɽ ʫ ʩʫʯʘʩʥʠʭ ʧʽʜʩʠʣʶʚʘʯʘʭ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʘʥʟʠʩʪʦʨʠ (ʙʽʧʦʣʷʨʥʽ ʘʙʦ ʧʦʣʴʦʚʽ), 

ʨʽʜʰʝ ï ʝʣʝʢʪʨʦʥʥʽ ʣʘʤʧʠ. 

ɺʭʽʜʥʠʡ ʩʠʛʥʘʣ ʚʽʜ ʢʝʨʫʶʯʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʝʜʞ (ʜʞʝʨʝʣʘ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ) ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʭʽʜʥʽ 

ʢʣʝʤʠ (1) ï (2) ʧʽʜʩʠʣʶʚʘʯʘ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽʡ ʦʧʽʨ ʜʞʝʨʝʣʘ Rʜʞ. ʇʦʪʫʞʥʽʩʪʴ ʜʞʝʨʝʣʘ ʚʭʽʜʥʦʛʦ 

ʩʠʛʥʘʣʫ ʚʠʜʽʣʷʻʪʴʩʷ ʥʘ ʚʭʽʜʥʦʤʫ ʦʧʦʨʽ ʧʽʜʩʠʣʶʚʘʯʘ Rʚʭ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜʤʠʢʘʻʪʴʩʷ ʜʦ ʢʣʝʤ (3) ï (4). 

ɺʭʽʜʥʠʡ ʤʘʣʦʧʦʪʫʞʥʠʡ ʩʠʛʥʘʣ ʢʝʨʫʻ ʢʽʣʴʢʽʩʪʶ ʝʥʝʨʛʽʾ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʜʞʝʨʝʣʘ 

ʞʠʚʣʝʥʥʷ ʟʥʘʯʥʦ ʙʽʣʴʰʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʧʽʜʩʠʣʶʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʭʽʜʥʦʛʦ ʢʦʣʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʦʚʦʾ ʝʣʝʢʪʨʦʨʫʰʽʡʥʦʾ ʩʠʣʠ ï ʝʚʠʭ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʇɽ ̔ ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʩʪʘʻ ʤʦʞʣʠʚʠʤ 

ʧʽʜʩʠʣʝʥʥʷ ʤʘʣʦʧʦʪʫʞʥʦʛʦ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ. 

ʇʽʜʩʠʣʶʚʘʯʽ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: 

1) ʧʨʠʟʥʘʯʝʥʥʷ; 

2) ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʫ, ʱʦ ʧʽʜʩʠʣʶʻʪʴʩʷ; 

3) ʬʦʨʤʘ ʩʠʛʥʘʣʫ; 

4) ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʟ ʯʘʩʦʤ ʩʠʛʥʘʣʫ, ʱʦ ʧʽʜʩʠʣʶʻʪʴʩʷ. 

ʋʩʽ ʮʽ ʦʟʥʘʢʠ ʥʘʢʣʘʜʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʦʙʫʜʦʚʠ ʢʦʥʢʨʝʪʥʠʭ ʩʭʝʤ ʧʽʜʩʠʣʶʚʘʯʽʚ. 

ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʽʜʩʠʣʶʚʘʯʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʽʜʩʠʣʶʚʘʯʽ ʥʘʧʨʫʛʠ, ʩʪʨʫʤʫ ʪʘ ʧʦʪʫʞʥʦʩʪʽ. ʊʦʙʪʦ 

ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘ ʚʠʭʦʜʽ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʥʘʧʨʫʛʠ, ʩʪʨʫʤʫ ʘʙʦ ʧʦʪʫʞʥʦʩʪʽ (ʭʦʯʘ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ 

ʫʩʽ ʚʦʥʠ ʻ ʧʽʜʩʠʣʶʚʘʯʘʤʠ ʧʦʪʫʞʥʦʩʪʽ). 

ʋ ʧʽʜʩʠʣʶʚʘʯʘ ʥʘʧʨʫʛʠ Rʜʞ<< Rʚʭ; Rʚʠʭ >>  Rʥ ʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ, ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʽ ʟʤʽʥʠ ʥʘʧʨʫʛʠ ʥʘ 

ʥʘʚʘʥʪʘʞʝʥʥ ̔ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʟʘ ʥʝʟʥʘʯʥʠʭ ʟʤʽʥ ʚʭʽʜʥʦʛʦ ʪʘ ʚʠʭʽʜʥʦʛʦ ʩʪʨʫʤʽʚ. 



ʋ ʧʽʜʩʠʣʶʚʘʯʘ ʩʪʨʫʤʫ Rʜʞ >>  Rʚʭ; Rʚʠʭ >>  Rʥ ʽ ʧʨʦʪʽʢʘʥʥʷ ʩʪʨʫʤʫ ʥʝʦʙʭʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫ 

ʚʠʭʽʜʥʦʤʫ ʢʦʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʤʘʣʠʭ ʟʥʘʯʝʥʴ ʥʘʧʨʫʛʠ ʫ ʚʭʽʜʥʦʤʫ ʪʘ ʚʠʭʽʜʥʦʤʫ ʢʦʣʘʭ. 

ʋ ʧʽʜʩʠʣʶʚʘʯʘ ʧʦʪʫʞʥʦʩʪʽ Rʜʞ = Rʚʭ; Rʚʠʭ = Rʥ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʷʢ ʫ ʚʭʽʜʥʦʤʫ, ʪʘʢ ʽ ʫ ʚʠʭʽʜʥʦʤʫ ʢʦʣʘʭ (ʫʟʛʦʜʞʝʥʠʡ ʟʘ ʧʦʪʫʞʥʽʩʪʶ ʨʝʞʠʤ ʨʦʙʦʪʠ). 

ɿʘ ʯʘʩʪʦʪʦʶ ʧʽʜʩʠʣʶʚʘʯʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʽʜʩʠʣʶʚʘʯʽ ʥʠʟʴʢʦʾ ʯʘʩʪʦʪʠ (ʚʽʜ ʦʜʥʦʛʦ ʛʝʨʮʘ ʜʦ 

ʜʝʩʷʪʢʽʚ ʢʽʣʦʛʝʨʮ), ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʦʪʠ (ʚʽʜ ʜʝʩʷʪʢʽʚ ʢʽʣʦʛʝʨʮ ʜʦ ʤʝʛʘʛʝʨʮʘ) ʪʘ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ (ʙʽʣʴʰʝ 

ʟʘ ʤʝʛʘʛʝʨʮ). 

ɿʘ ʩʤʫʛʦʶ ʯʘʩʪʦʪ ʨʦʙʦʯʦʛʦ ʜʽʘʧʘʟʦʥʫ ʙʫʚʘʶʪʴ ʰʠʨʦʢʦʩʤʫʛʦʚʽ ʧʽʜʩʠʣʶʚʘʯʽ ʡ ʚʠʙʽʨʢʦʚʽ 

(ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʩʠʣʝʥʥʷ ʫ ʜʫʞʝ ʚʫʟʴʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ, ʚ ʽʜʝʘʣʽ ï ʩʠʛʥʘʣʽʚ ʦʜʥʽʻʾ ʯʘʩʪʦʪʠ). 

ɿʘ ʬʦʨʤʦʶ ʩʠʛʥʘʣʫ, ʱʦ ʧʽʜʩʠʣʶʻʪʴʩʷ, ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʽʜʩʠʣʶʚʘʯʽ ʛʘʨʤʦʥʽʯʥʠʭ ʪʘ 

ʽʤʧʫʣʴʩʥʠʭ ʩʠʛʥʘʣʽʚ. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥʠ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʟ ʯʘʩʦʤ ʙʫʚʘʶʪʴ ʧʽʜʩʠʣʶʚʘʯʽ ʧʦʩʪʽʡʥʦʛʦ ʪʘ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ. 

ʅʘʡʧʨʦʩʪʽʰʠʡ ʚʫʟʦʣ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʩʠʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʠʛʥʘʣʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʧʽʜʩʠʣʶʶʯʠʤ 

ʢʘʩʢʘʜʦʤ. 

ɿʘ ʚʠʜʦʤ ʟʚ'ʷʟʢʫ ʤʽʞ ʜʞʝʨʝʣʦʤ ʩʠʛʥʘʣʫ, ʢʘʩʢʘʜʘʤʠ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʽʜʩʠʣʶʚʘʯʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʧʽʜʩʠʣʶʚʘʯʽ ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤ, ʨʝʟʠʩʪʠʚʥʠʤ, ʦʧʪʨʦʥʥʠʤ, ʨʝʟʠʩʪʠʚʥʦ-ʻʤʥʽʩʥʠʤ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʤ ʘʙʦ 

ʨʝʟʦʥʘʥʩʥʦ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʤ ʟʚ'ʷʟʢʦʤ. 

ʇʝʨʰʽ ʪʨʠ ʚʠʜʠ ʟʚ'ʷʟʢʫ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʧʽʜʩʠʣʶʚʘʯʘʭ ʷʢ ʧʦʩʪʽʡʥʦʛʦ, ʪʘʢ ʽ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ, ʨʝʰʪʘ ï ʪʽʣʴʢʠ ʫ ʧʽʜʩʠʣʶʚʘʯʘʭ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. 

ʅʘʜʘʣʽ ʤʠ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʣʽʥʽʡʥʽ ʧʽʜʩʠʣʶʚʘʯʽ, ʫ ʷʢʠʭ ʧʨʦʧʦʨʮʽʡʥʠʤ ʟʤʽʥʘʤ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʦʧʦʨʮʽʡʥʽ ʟʤʽʥʠ ʚʠʭʽʜʥʦʛʦ. 

 

6.2. ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʜʩʠʣʶʚʘʯʽʚ 

ʇʽʜʩʠʣʶʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʽʜʩʠʣʶʚʘʯʘ ʦʮʽʥʶʶʪʴʩʷ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

1) ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ï ʜʣʷ ʣʽʥʽʡʥʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʮʝ: 

Å ʟʘ ʥʘʧʨʫʛʦʶ ʚʠʭ
U

ʚʭ

U
K

U
= ; 

Å ʟʘ ʩʪʨʫʤʦʤ ʚʠʭ
ɯ

ʚʭ

ɯ
K

ɯ
= ; 

Å  ʟʘ ʧʦʪʫʞʥʽʩʪʶ ʚʠʭ
ʈ

ʚʭ

ʈ
K

ʈ
= . 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʝʣʠʯʠʥʠ ʂU ʪʘ ʂɯ ʻ ʢʦʤʧʣʝʢʩʥʠʤʠ. ʊʦʤʫ 

ʚʠʭ

ʚʠʭ ʚʭ

ʚʭ

j
j( ) jʚʠʭ

j

ʚʭ

ɸ ɸʝ
K ʂʝ ʂʝ

ɸ ɸʝ

j
j j j

j

-
= = = =                (6.1) 

ʜʝ ʂ ï ʤʦʜʫʣʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ; 

űʚʠʭ , űʚʭ ï ʬʘʟʠ ʚʠʭʽʜʥʦʛʦ ʪʘ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʽʚ;  

ű ï ʟʩʫʚ ʬʘʟ ʤʽʞ ʚʭʽʜʥʠʤ ʪʘ ʚʠʭʽʜʥʠʤ ʩʠʛʥʘʣʘʤʠ.  

ɺʝʣʠʯʠʥʘ ʂʨ= ʂU  Ā ʂɯ ï ʟʘʚʞʜʠ ʜʽʡʩʥʝ ʯʠʩʣʦ. 



ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʫ ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʦʜʠʥʠʮʷʭ-ʜʝʮʠʙʝʣʘʭ 

(ʜɹ):  

ʂU (ʜɹ)=20[lg ʂU ] ; ʂɯ (ʜɹ)=20[lg ʂɯ]; ʂʈ (ʜɹ)=10[lg ʂʈ]. 

ɼʣʷ ʟʚʦʨʦʪʥʦʛʦ ʧʝʨʝʚʦʜʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʽʜʩʠʣʝʥʥʷ ʟ ʜɹ ʢʦʨʠʩʪʫʶʪʴʩʷ ʬʦʨʤʫʣʘʤʠ: 

20 20 1010 10 10
U ɯ ʈʂ (ʜɹ) ʂ (ʜɹ) ʂ (ʜɹ)

U ɯ ʈʂ ; ʂ ; ʂ ;= = =  

2) ʚʭʽʜʥʠʡ ʦʧʽʨ ʟʘ ʧʦʩʪʽʡʥʠʤ ʘʙʦ ʟʤʽʥʥʠʤ (ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʧʽʜʩʠʣʶʚʘʯʘ) ʩʪʨʫʤʦʤ ʚʭ
ʚʭ

ʚʭ

U
R

I
= ; 

3) ʚʠʭʽʜʥʠʡ ʦʧʽʨ ʧʽʜʩʠʣʶʚʘʯʘ Rʚux (ʦʧʽʨ ʤʽʞ ʚʠʭʽʜʥʠʤʠ ʢʣʝʤʘʤʠ ʧʽʜʩʠʣʶʚʘʯʘ ʟʘ ʚʠʤʢʥʝʥʦʛʦ 

ʦʧʦʨʫ ʥʘʚʘʥʪʘʞʝʥʥʷ); 

4) ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʢ.ʢ.ʜ.): ʚʠʭ

ʟʘʛ

P

P
h= , 

ʜʝ ʈʟʘʛ ï ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʽʜʙʠʨʘʻʪʴʩʷ ʚʽʜ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. 

ʆʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʽʜʩʠʣʶʚʘʯʽʚ ʻ ʘʤʧʣʽʪʫʜʥʘ ʪʘ ʘʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʘ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʥʘ 

ʨʠʩ.6.2. ʪʘ ʨʠʩ. 6.3 ʚʽʜʧʦʚʽʜʥʦ. ɸʤʧʣʽʪʫʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʟʘʣʝʞʥʽʩʪʴ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ 

ʚʽʜ ʚʭʽʜʥʦʾ Uʚʠʭ=f(U).  

 
 

˾͙ͫΦ 6.2 ς s ͣͨͭͯ͒ͤ͊͜͡ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͙ͨ͒ͫ͜͡Ό͍͊;͊ ˾͙ͫΦ 6.3 ς s ͣͨͭͯ͒ͤͦ͜͡-;͊ͫͭͦͭͤ͊ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟  

KU=f( )̟ ͨ ͙͒ͫ͜͡Ό͍͊;͊ 

ʅʘ ʨʠʩʫʥʢʫ ʧʦʟʥʘʯʝʥʦ: 

ʘʙ ð ʨʦʙʦʯʘ ʜʽʣʷʥʢʘ, ʥʘ ʷʢʽʡ ʧʨʦʧʦʨʮʽʡʥʠʤ ʟʤʽʥʘʤ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʦʧʦʨʮʽʡʥʽ 

ʟʤʽʥʠ ʚʠʭʽʜʥʦʛʦ; 

ʙʚ ð ʨʝʞʠʤ ʥʘʩʠʯʝʥʥʷ (ʪʫʪ ʽʟ ʨʦʩʪʦʤ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʨʽʩʪ ʚʠʭʽʜʥʦʛʦ ʧʨʠʧʠʥʷʻʪʴʩʷ ï ʧʽʜʩʠʣʶʚʘʯ 

ʚʠʭʦʜʠʪʴ ʽʟ ʣʽʥʽʡʥʦʛʦ ʨʝʞʠʤʫ). 

(Uʚʭ mʘʭ, Uʚʭ min) ï ʨʦʙʦʯʠʡ ʜʽʘʧʘʟʦʥ ʚʭʽʜʥʦʾ ʥʘʧʨʫʛʠ. ʅʝʣʽʥʽʡʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʚʭʽʜʥʠʭ 

ʥʘʧʨʫʛʘʭ, ʱʦ ʤʝʥʰ̔ ʟʘ Uʚʭ.min  ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʰʫʤʦʚʠʭ ʩʠʛʥʘʣʽʚ. 

ɺʝʣʠʯʠʥʘ ʚʭmax

ʚʭmin

U
D

U
=  ï ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʥʘʤʽʯʥʠʤ ʜʽʘʧʘʟʦʥʦʤ ʧʽʜʩʠʣʶʚʘʯʘ. 

ɸʤʧʣʽʪʫʜʥʦïʯʘʩʪʦʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ɸʏʍ) ï ʮʝ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ ʂU ʚʽʜ 

ʢʨʫʛʦʚʦʾ ʯʘʩʪʦʪʠ ɤ (ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʫ, ʱʦ ʧʽʜʩʠʣʶʻʪʴʩʷ). 



ʅʘ ʨʠʩʫʥʢʫ ʧʦʟʥʘʯʝʥʦ: ʂUo ï ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ; 

0

2

U
Uf

K
K =  ï ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ ʧʨʠ ʷʢʦʤʫ ʟʥʠʞʝʥʥʷ ʧʽʜʩʠʣʝʥʥʷ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʫ ʥʝ 

ʬʽʢʩʫʻʪʴʩʷ ʯʽʪʢʦ ʚʫʭʦʤ ʣʶʜʠʥʠ. 

ɯʟ ɸʏʍ ʚʠʟʥʘʯʘʶʪʴ ʨʦʙʦʯʠʡ ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪ ʧʽʜʩʠʣʶʚʘʥʦʛʦ ʩʠʛʥʘʣʫ ï ʚʽʜ ɤʥ ʜʦ ɤʚ. 

 

6.3. ʇʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʧʽʜʩʠʣʶʚʘʯʽʚ 

ʗʢ ʧʨʘʚʠʣʦ, ʧʽʜʩʠʣʶʚʘʯʽ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʜʝʢʽʣʴʢʦʭ ʢʘʩʢʘʜʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʧʦʩʣʽʜʦʚʥʝ ʧʽʜʩʠʣʝʥʥʷ 

ʩʠʛʥʘʣʫ. ʇʨʠ ʮʴʦʤʫ ʟʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ: 

ʂ = ʂ1 Ā ʂ2 ... ʂʧ.                                  (6.3) 

ɺʭʽʜʥʽ ʢʘʩʢʘʜʠ ʪʘ ʢʘʩʢʘʜʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʩʠʣʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʫ ʚʠʛʣʷʜʽ 

ʧʽʜʩʠʣʶʚʘʯʽʚ ʥʘʧʨʫʛʠ. 

ɺʠʭʽʜʥʽ ʢʘʩʢʘʜʠ ï ʢʽʥʮʝʚʽ ï ʟʘʟʚʠʯʘʡ ʻ ʧʽʜʩʠʣʶʚʘʯʘʤʠ ʧʦʪʫʞʥʦʩʪʽ ʘʙʦ ʩʪʨʫʤʫ. 

ʇʽʜʩʠʣʶʚʘʯʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʢʽʣʴʢʽʩʪʶ ʢʘʩʢʘʜʽʚ, ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ. ɸʣʝ ʫʩʽʤ ʾʤ 

ʧʨʠʪʘʤʘʥʥʽ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ. ʈʦʟʛʣʷʥʝʤʦ ʾʭ ʥʘ ʧʨʠʢʣʘʜʽ ʧʽʜʩʠʣʶʚʘʯʘ ʩʠʛʥʘʣʽʚ ʥʘʧʨʫʛʠ 

ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʷʢʠʡ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.4. 

 

ʈʠʩ. 6.4 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʽʜʩʠʣʶʚʘʯʘ ʥʘʧʨʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ʘ) ʪʘ ʯʘʩʦʚʽ ʜʽʘʛʨʘʤʠ ʡʦʛʦ ʚʭʽʜʥʦʛʦ (ʙ) ʽ 

ʚʠʭʽʜʥʦʛʦ (ʚ) ʩʠʛʥʘʣʽʚ 

 

ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʧʽʜʩʠʣʶʚʘʯʘ ʻ ʇɽ (ʙʽʧʦʣʷʨʥʠʡ ʘʙʦ ʧʦʣʴʦʚʠʡ ʪʨʘʥʟʠʩʪʦʨ), ʱʦ ʨʘʟʦʤ ʽʟ 

ʨʝʟʠʩʪʦʨʦʤ R ʪʘ ʜʞʝʨʝʣʦʤ ʞʠʚʣʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ɽ ʫʪʚʦʨʶʶʪʴ ʛʦʣʦʚʥʝ ʚʠʭʽʜʥʝ ʢʦʣʦ 

ʧʽʜʩʠʣʶʚʘʯʘ. 

ʇʨʠʥʮʠʧ ʧʽʜʩʠʣʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʧʝʨʝʪʚʦʨʝʥʥʽ ʝʥʝʨʛʽʾ ʜʞʝʨʝʣʘ ʧʦʩʪʽʡʥʦʾ ʥʘʧʨʫʛʠ ɽ ʚ ʝʥʝʨʛʽʶ 

ʟʤʽʥʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʰʣʷʭʦʤ ʟʤʽʥʠ ʧʨʦʚʽʜʥʦʩʪʽ ʇɽ ʟʘ ʟʘʢʦʥʦʤ, ʟʫʤʦʚʣʝʥʠʤ ʬʦʨʤʦʶ ʚʭʽʜʥʦʛʦ 

ʩʠʛʥʘʣʫ. 

ʆʩʢʽʣʴʢʠ ʚʠʭʽʜʥʝ ʢʦʣʦ ʧʽʜʩʠʣʶʚʘʯʘ ʞʠʚʠʪʴʩʷ ʧʦʩʪʽʡʥʦʶ ʥʘʧʨʫʛʦʶ, ʫ ʥʴʦʤʫ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ 

ʩʪʨʫʤ ʣʠʰʝ ʦʜʥʽʻʾ ʧʦʣʷʨʥʦʩʪʽ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʪʨʠʤʘʥʥʷ ʧʽʜʩʠʣʝʥʦʛʦ ʩʠʛʥʘʣʫ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 

ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʡʦʛʦ ʥʘ ʬʦʥʽ ʧʦʩʪʽʡʥʦʛʦ ʩʠʛʥʘʣʫ ʟʤʽʱʝʥʥʷ Un , ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.4, ʚ. ʇʨʠ 

ʮʴʦʤʫ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʧʽʜʩʠʣʶʚʘʯʘ ʘʤʧʣʽʪʫʜʥʽ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʤʝʥʰʠʤʠ ʟʘ ʧʦʩʪʽʡʥʽ ʨʽʚʥʽ ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ: Um Ò Un; Iʚʭ n Ò Iʚʭ m (ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʟʤʽʱʝʥʥʷ). 



ʇʦʩʪʽʡʥʽ ʨʽʚʥʽ ʩʪʨʫʤʫ ʪʘ ʥʘʧʨʫʛʠ ʫ ʚʠʭʽʜʥʦʤʫ ʢʦʣʽ ʟʘʜʘʶʪʴʩʷ ʧʦʜʘʯʝʶ ʧʦʩʪʽʡʥʦʛʦ ʨʽʚʥʷ ʚʭʽʜʥʦʾ 

ʥʘʧʨʫʛʠ: U ʚʭ n Ò Uʚʭ m ; (Iʚʭ n Ò Iʚʭ m). 

ʈʝʞʠʤ ʨʦʙʦʪʠ ʧʽʜʩʠʣʶʚʘʯʘ ʟʘ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʞʠʤʦʤ ʩʧʦʢʦʶ. ɺʽʥ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʨʫʤʦʤ ʩʧʦʢʦʶ ʪʘ ʥʘʧʨʫʛʦʶ ʩʧʦʢʦʶ ʚʠʭʽʜʥʦʛʦ ʢʦʣʘ. ʑʦʙ ʟʘʜʘʪʠ ʨʝʞʠʤ ʩʧʦʢʦʶ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʩʭʝʤʠ ʟʤʽʱʝʥʥʷ ʥʘʧʨʫʛʠ. 

ɺʠʭʽʜʥʘ ʥʘʧʨʫʛʘ Uʚʠʭ ʧʦʜʘʻʪʴʩʷ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʠʤ ʟʘʟʚʠʯʘʡ ʻ ʥʘʩʪʫʧʥʠʡ ʢʘʩʢʘʜ ʧʽʜʩʠʣʝʥʥʷ. 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ: ʟʘ ʪʘʢʦʾ ʧʦʙʫʜʦʚʠ ʧʽʜʩʠʣʶʚʘʯʘ ʡʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʢʦʨʠʩʥʠʤ) ʻ ʥʝ ʨʝʟʠʩʪʦʨ R, ʘ 

ʚʭʽʜʥʠʡ ʦʧʽʨ ʥʘʩʪʫʧʥʦʛʦ (ʥʘʧʨʠʢʣʘʜ, ʪʘʢʦʛʦ ʞ) ʢʘʩʢʘʜʫ ʧʽʜʩʠʣʝʥʥʷ, ʥʘ ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʥʘʧʨʫʛʘ Uʚʠʭ . 

 

6.4. ʆʩʥʦʚʥʽ ʨʝʞʠʤʠ (ʢʣʘʩʠ) ʨʦʙʦʪʠ ʧʽʜʩʠʣʶʚʘʯʽʚ 

ʈʝʞʠʤ ʩʧʦʢʦʶ (ʨʝʞʠʤ ʨʦʙʦʪʠ ʟʘ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ) ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʣʘʩ ʨʦʙʦʪʠ ʧʽʜʩʠʣʶʶʯʦʛʦ 

ʢʘʩʢʘʜʫ. ʅʠʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠʟʥʘʯʝʥʥʷ, ʢ.ʢ.ʜ., ʩʪʫʧʽʥʴ ʥʝʣʽʥʽʡʥʠʭ ʩʧʦʪʚʦʨʝʥʴ (ʧʦʨʫʰʝʥʥʷ ʧʨʦ-

ʧʦʨʮʽʡʥʦʩʪʽ ʚʭʽʜʥʦʛʦ ʽ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʽʚ) ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʢʘʩʢʘʜʫ. 

ʅʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʨʠ ʢʣʘʩʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ ï ɸ, ɺ ʽ ʉ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʽʜʩʠʣʶʚʘʯʘ ʫ ʨʝʞʠʤʽ ʢʣʘʩʫ ɸ ʪʦʯʢʫ ʩʧʦʢʦʶ ʈ, ʷʢʽʡ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʨʫʤʠ I0ʂ, U0ʂ, 

I0ʂ ʚʠʙʠʨʘʶʪʴ ʧʦʩʝʨʝʜʠʥʽ ʚʠʭʽʜʥʦʾ ʜʠʥʘʤʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ   

ʨʠʩ. 6.5 (ʪʨʘʥʟʠʩʪʦʨ ʫʚʽʤʢʥʝʥʠʡ ʟʘ ʩʭʝʤʦʶ ʟ ʉɽ). 

 

˾͙ͫΦ 6.5 ς ʕ ͙ͻ͒ͤ͊͜ ͙͒ͤ͊ͣ͜;ͤ͊ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͙ͨ͒ͫ͜͡Ό͍͊;͊ ͍  ͔͙ͪ͗ͣ͜ ͊ͫͯ͟͡  s

 

ʘ1ʙ1 ï ʜʽʣʷʥʢʘ ʘʢʪʠʚʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʪʨʘʥʟʠʩʪʦʨʘ, ʜʝ ʥʝʣʽʥʽʡʥʽ ʩʧʦʪʚʦʨʝʥʥʷ ʤʽʥʽʤʘʣʴʥʽ; ʢ.ʢ.ʜ. ʫ 

ʨʝʞʠʤʽ ʢʣʘʩʫ ɸ ʩʪʘʥʦʚʠʪ ɹɖ=0,25õ0,3, ʙʦ ʚ ʨʝʞʠʤʽ ʩʧʦʢʦʶ ʩʧʦʞʠʚʘʻʪʴʩʷ ʟʥʘʯʥʘ ʧʦʪʫʞʥʽʩʪʴ. ʊʦʤʫ 

ʢʣʘʩ ɸ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʫ ʢʘʩʢʘʜʘʭ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʩʠʣʝʥʥʷ.  

ʗʢʱʦ ʧʽʜʩʠʣʶʚʘʯ ʧʨʘʮʶʻ ʫ ʨʝʞʠʤʽ ʢʣʘʩʫ ɺ, ʪʦʯʢʘ ʩʧʦʢʦʶ ʚʠʙʠʨʘʻʪʴʩʷ ʥʘ ʤʝʞʽ ʤʽʞ ʘʢʪʠʚʥʠʤ 

ʨʝʞʠʤʦʤ ʪʘ ʨʝʞʠʤʦʤ ʚʽʜʪʠʥʘʥʥʷ: ʾʾ ʧʦʣʦʞʝʥʥʷ ʧʨʠʙʣʠʟʥʦ ʚʽʜʧʦʚʽʜʘʻ ʪʦʯʮʽ ʘ1 ʥʘ ʨʠʩ. 6.6. ʋ ʮʴʦʤʫ 

ʨʝʞʠʤʽ ʥʝʣʽʥʽʡʥʽ ʩʧʦʪʚʦʨʝʥʥʷ ʚʝʣʠʢʽ, ʘ ʢ.ʢ.ʜ.: ɖ=0,6õ0,7. 



 

 

˾͙ͫΦ 6.6 ς ʕ ͙ͻ͒ͤ͊͜ ͙͒ͤ͊ͣ͜;ͤ͊ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͙ͨ͒ͫ͜͡Ό͍͊;͊ ͍ ͔͙ͪ͗ͣ͊ͻ ͍͊ͫ͟͜͡  ʕ͜  ˿ 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʽʜʩʠʣʶʚʘʯʘ ʚ ʨʝʞʠʤʽ ʢʣʘʩʫ ʉ ʪʦʯʢʘ ʩʧʦʢʦʶ ʈ ʣʝʞʠʪʴ ʥʘ ʜʽʣʷʥʮʽ ʚʽʜʪʠʥʘʥʥʷ ʘ1ʘ. 

ʂʫʪ ʚʽʜʪʠʥʘʥʥʷ ɗ å ˊ/2, ɖ å0,85. 

ʂʣʘʩʠ ɺ ʽ ʉ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʧʦʙʫʜʦʚʽ ʧʽʜʩʠʣʶʚʘʯʽʚ ʧʦʪʫʞʥʦʩʪʽ, ʧʨʠʯʦʤʫ ʧʽʜʩʠʣʝʥʥʷ ʧʦʟʠʪʠʚʥʦʾ 

ʪʘ ʥʝʛʘʪʠʚʥʦʾ ʧʽʚʭʚʠʣʴ ʩʠʛʥʘʣʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʢʨʝʤʠʤʠ ʥʘʡʧʨʦʩʪʽʰʠʤʠ 

ʢʘʩʢʘʜʘʤʠ, ʱʦ ʨʘʟʦʤ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʻʜʠʥʠʡ ʢʘʩʢʘʜ ʧʽʜʩʠʣʝʥʥʷ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ.  

ʂʣʘʩ ɸɺ ʻ ʧʨʦʤʽʞʥʠʤ ʤʽʞ ʢʣʘʩʘʤʠ ɸ ʽ ɺ: ʤʘʻ ʤʝʥʰʽ ʚʠʢʨʠʚʣʝʥʥʷ ʩʠʛʥʘʣʫ, ʥʽʞ ʢʣʘʩ ɺ, ʫ ʷʢʦʤʫ 

ʚʦʥʠ ʟʫʤʦʚʣʝʥʽ ʥʝʣʽʥʽʡʥʽʩʪʶ ʧʦʯʘʪʢʦʚʦʾ ʜʽʣʷʥʢʠ ʚʭʽʜʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʟʠʩʪʦʨʘ, ʘʣʝ 

ʝʢʦʥʦʤʽʯʥʽʰʠʡ, ʥʽʞ ʢʣʘʩ ɸ. 

 

6.5. ʂʦʣʘ ʟʤʽʱʝʥʥʷ ʧʽʜʩʠʣʶʶʯʠʭ ʢʘʩʢʘʜʽʚ 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʱʦʙ ʟʘʜʘʪʠ ʨʝʞʠʤ ʩʧʦʢʦʶ ʢʘʩʢʘʜʫ, ʥʘ ʡʦʛʦ ʚʭʽʜ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʧʝʚʥʝ 

ʟʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʥʘʧʨʫʛʠ, ʱʦ ʤʘʻ ʥʘʟʚʫ ʥʘʧʨʫʛʠ ʟʤʽʱʝʥʥʷ, ʘ ʢʦʣʘ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʜʘʯʫ ʮʽʻʾ 

ʥʘʧʨʫʛʠ, ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʣʘʤʠ ʟʤʽʱʝʥʥʷ (ʨʦʙʦʯʘ ʪʦʯʢʘ ʈ ʟʤʽʱʫʻʪʴʩʷ ʟ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ɯɹ = 0 

ʫ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʝ ʢʣʘʩʦʤ ʨʦʙʦʪʠ). 

ɯʩʥʫʻ ʜʚʘ ʩʧʦʩʦʙʠ ʟʘʜʘʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʥʘʧʨʫʛʠ: ʬʽʢʩʦʚʘʥʠʤ ʩʪʨʫʤʦʤ ʘʙʦ ʬʽʢʩʦʚʘʥʦʶ ʥʘʧʨʫʛʦʶ. 

ʇʝʨʰʠʡ ʩʧʦʩʽʙ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʩʭʝʤ. ʆʜʥʫ ʟ ʥʠʭ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 6.7 (ʚʚʘʞʘʻʤʦ 

ʜʞʝʨʝʣʦ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʫʤʦʚʥʦ ʟʘʢʦʨʦʯʝʥʠʤ). ʋ ʮʽʡ ʩʭʝʤʽ ʥʘʧʨʫʛʘ ʟʤʽʱʝʥʥʷ ʟʘʜʘʻʪʴʩʷ ʜʦʧʦʤʽʞʥʠʤ 

ʜʞʝʨʝʣʦʤ ʥʘʧʨʫʛʠ ɽʟʤ, ʷʢʝ ʨʘʟʦʤ ʟ ʦʧʦʨʦʤ Rɹ ʫʪʚʦʨʶʻ ʢʦʣʦ ʟʤʽʱʝʥʥʷ. ʇʘʨʘʤʝʪʨʠ ʢʦʣʘ ʟʤʽʱʝʥʥʷ 

ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʭʽʜʥʦʾ ʜʠʥʘʤʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʟʠʩʪʦʨʘ ʟʘ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ, 

ʷʢʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 6.8, ʙ. ʂʣʘʩ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʧʽʜʩʠʣʶʚʘʯʘ ʚʠʟʥʘʯʘʻ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʩʧʦʢʦʶ ʈ, ʘ 

ʦʪʞʝ, ʟʥʘʯʝʥʥʷ ɯ0ʂ, U0ʂ,  ɯ0ɹ . ɿʥʘʡʰʦʚʰʠ ʚʝʣʠʯʠʥʫ ɯ0ɹ ʽ ʢʦʨʠʩʪʫʶʯʠʩʴ ʚʭʽʜʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʪʨʘʥʟʠʩʪʦʨʘ (ʨʠʩ. 6.8, ʘ), ʚʠʟʥʘʯʘʶʪʴ U0ɹ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʟʥʘʭʦʜʷʪʴ Rɹ:  
0
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=  .                                                                                    (6.4) 



ʉʭʝʤʫ ʟʤʽʱʝʥʥʷ ʬʽʢʩʦʚʘʥʠʤ ʩʪʨʫʤʦʤ ʙʘʟʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ ʥʘʧʨʫʛʠ ʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩ. 6.9.  

ʈʝʞʠʤ ʩʧʦʢʦʶ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʧʨʫʛʦʶ ʜʞʝʨʝʣʘ ɽʢ ʽ ʦʧʦʨʦʤ Rɹ: 
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=  .                                                                         (6.5) 

 

 

˾͙ͫΦ сΦт ς ˿ ͻ͔ͣ͊ ͣ͘͜΅͔ͤͤΎ ͙ͨ͒ͫ͜͡ΌΌ;͎ͦͦ ͊ͫ͊͒ͯ͟͟ 
͙͒ͦͨͦͣ͗ͤͣ͜ ͔͔͒͗ͪͦͣ͡ ͎͙ͤ͊ͨͪͯ 

˾͙ͫΦ сΦу ς ˨͙ͤ͊ͣ͜;ͤ͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͙ͭͪ͊ͤͫͭͦͪ͊͘ 
͊͘ ͚͙ͨͦͫͭͤͣ͜ ͫͭͪͯͣͦͣΥ ͊ ς ͍ ͻ͒ͤ͊͜Σ ͋ ς ͍ ͙ͻ͒ͤ͊͜ 

 

ʉʧʦʩʽʙ ʟʘʜʘʥʥʷ ʟʤʽʱʝʥʥʷ ʬʽʢʩʦʚʘʥʦʶ ʥʘʧʨʫʛʦʶ ʨʝʘʣʽʟʫʻʪʴʩʷ ʜʽʣʴʥʠʢʦʤ ʥʘʧʨʫʛʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 6.10 ï ʨʝʟʠʩʪʦʨʘʤʠ R1 ï R2. ʎ  ̫ʩʭʝʤʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ  ʧʽʜʩʠʣʶʶʯʠʭ 

ʢʘʩʢʘʜʽʚ. 

 

 

˾͙ͫΦ 6.9 ς ˿ ͻ͔ͣ͊ ͣ͘͜΅͔ͤͤΎ ͘ ͙ͦ͒ͤͣ ͔͔͒͗ͪͦ͡  ͣ

͎͙ͤ͊ͨͪͯ 

˾͙ͫΦ 6.10 ς ˿ͻ͔ͣ͊ ͣ͘͜΅͔ͤͤΎ ͊͘ ͺ͍ͫͦ͊ͤͦ͜͟Ό ͎ͤ͊ͨͪͯͦΌ 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʜʽʣʴʥʠʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 
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6.6. ʊʝʤʧʝʨʘʪʫʨʥʘ ʩʪʘʙʽʣʽʟʘʮʽʷ ʧʽʜʩʠʣʶʚʘʯʽʚ 

ʗʢ ʚʠʧʣʠʚʘʻ ʽʟ ʧʦʧʝʨʝʜʥʽʭ ʚʠʢʣʘʜʽʚ, ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʩʧʦʢʦʶ ʥʘ ʚʠʭʽʜʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʜʘʯʽ ʪʨʘʥʟʠʩʪʦʨʘ ʟʘ ʩʪʨʫʤʦʤ (ɯ0ʂ=ɓɯ0ɹ). ʇʽʜ ʯʘʩ ʧʽʜʚʠʱʝʥʥ ̫ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʥ ʟʨʦʩʪʘʻ, ʧʽʜ ʯʘʩ ʟʥʠʞʝʥʥ ̫ï ʟʤʝʥʰʫʻʪʴʩʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʣʦʞʝʥʥʷ 

ʪʦʯʢʠ ʩʧʦʢʦʶ ʪʨʘʥʟʠʩʪʦʨʘ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʙʦ ʧʽʜ 

ʯʘʩ ʟʘʤʽʥʠ ʪʨʘʥʟʠʩʪʦʨʘ ʥʘ ʽʥʰʠʡ (ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʜʘʯʽ ʨʽʟʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʪʨʘʥʟʠʩʪʦʨʽʚ ʥʘʚʽʪʴ ʦʜʥʦʛʦ 

ʪʠʧʫ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʨʽʟʥʠʪʠʩʷ). ʇʝʨʝʤʽʱʝʥʥʷ (ʜʨʝʡʬ) ʪʦʯʢʠ ʩʧʦʢʦʶ ʟʽ ʟʤʽʥʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.11. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʪʝʤʧʝʨʘʪʫʨʥʫ ʩʪʘʙʽʣʽʟʘʮʽʶ 

ʨʝʞʠʤʫ ʩʧʦʢʦʶ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢ ʟʚʘʥʽ ʢʦʣʘ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ. 

 

ʋ ʧʽʜʩʠʣʶʚʘʯʘʭ ʟʘ ʩʭʝʤʦʶ ʟ ʉɽ ʜʣʷ ʮʴʦʛʦ ʧʦʩʣʽʜʦʚʥʦ ʽʟ 

ʝʤʽʪʝʨʦʤ ʪʨʘʥʟʠʩʪʦʨʘ ʚʤʠʢʘʻʪʴʩʷ ʨʝʟʠʩʪʦʨ Rɽ, ʱʦ ʰʫʥʪʫʻʪʴʩʷ 

ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʉɽ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.12. 

ʈʦʟʛʣʷʥʝʤʦ, ʷʢʠʤ ʯʠʥʦʤ ʨʝʟʠʩʪʦʨ RE ʩʪʘʙʽʣʽʟʫʻ ʨʝʞʠʤ 

ʩʧʦʢʦʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʚʥʷʥʥʷ (6.9), (6.10), ʘ ʪʘʢʦʞ ʪʠʤ,ʱʦ 

Uʜ = const (ʟʘʜʘʻʪʴʩʷ ʜʽʣʴʥʠʢʦʤ R1 ï R2 ʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ 

ʟʘʣʝʞʠʪʴ). 

Uʜ = U0ɹ + I0ERE,                             (6.9)  

ʟʚʽʜʢʠ 

U0ɹ = Ud ï I0ERE.                           (6.10) 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʨʘʥʟʠʩʪʦʨʘ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʡʦʛʦ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʜʘʯʽ ɓ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʢʦʣʝʢʪʦʨʥʦʛʦ ʩʪʨʫʤʫ ʩʧʦʢʦʶ ɯʦʢ=ɓɯ0ɹ, ʘ ʦʪʞʝ, ʽ 

ʩʪʨʫʤʫ ʝʤʽʪʝʨʘ ɯ0ɽ=(ɯ0ʂ + ɯ0ɽ). 

ʇʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʥʘ RE ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʮʝ, ʚʠʭʦʜʷʯʠ ʟ 

(6.10), ʚʠʢʣʠʢʘʻ ʟʤʝʥʰʝʥʥʷ U0ɹ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʤʝʥʰʠʪʴ 

ɯ0ɹ, ʘ ʟʥʘʯʠʪʴ ʽ ɯ0ʂ (ʧʨʠʙʣʠʟʥʦ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʨʦʙʘ ʚʽʜʭʠʣʝʥʥʷ I0K ʚʽʜ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʧʨʠʧʠʥʷʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʩʪʽ ʫ ʩʭʝʤʽ RE, ʷʢʝ ʫ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʟʜʽʡʩʥʶʻ ʥʝʛʘʪʠʚʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʟʘ ʩʪʨʫʤʦʤ. 

 

 

˾͙ͫΦ с.11ς ͔͔͙͚́ͣͨͪ͊ͭͯͪͤ ͔͚͒ͪͺ ͭͦ;͙͟ 

ͫͨͦͦ͟Ό ͙ͭͪ͊ͤͫͭͦͪ͊͘ 

˾͙ͫΦ 6.12 ς ˽ ͙͒ͫ͜͡Ό͍͊; ͘͜ 

͔͔ͭͣͨͪ͊ͭͯͪͤͦΌ ͫͭ͊͋͊͘͜͜͡ͼ͜ΊΌ 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʧʽʜ ʯʘʩ ʟʤʝʥʰʝʥʥ ̫ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʨʫʤ ɯ0ʂ ʪʘʢʦʞ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʠʪʴ ʩʚʦʛʦ 

ʟʥʘʯʝʥʥʷ. ɿʘʟʚʠʯʘʡ ʟʘʜʘʶʪʴ RE = (0,1õ0,2) RK. 

ʂʦʥʜʝʥʩʘʪʦʨ ʉɽ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʣʶʯʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʟʘ ʚʭʽʜʥʠʤ ʩʠʛʥʘʣʦʤ. 

ʁʦʛʦ ʻʤʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 1/(ɤʥ ʉɽ)<< RE, ʜʝ ɤʥ ï ʥʠʞʥʷ ʛʨʘʥʠʮʷ ʜʽʘʧʘʟʦʥʫ 

ʨʦʙʦʯʠʭ ʯʘʩʪʦʪ ʧʽʜʩʠʣʶʚʘʥʦʛʦ ʩʠʛʥʘʣʫ.  

 

 

 

 

 

 



6.7. ʂʘʩʢʘʜʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʩʠʣʝʥʥʷ 

 

6.7.1. ʂʘʩʢʘʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʩʠʣʝʥʥʷ ʥʘ ʙʽʧʦʣʷʨʥʦʤʫ ʪʨʘʥʟʠʩʪʦʨʽ ʟ ʉɽ 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʩʭʝʤʘ ʢʘʩʢʘʜʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʩʠʣʝʥʥʷ ʥʘ ʙʽʧʦʣʷʨʥʦʤʫ ʪʨʘʥʟʠʩʪʦʨʽ ʟ 

ʉɽ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 6.13. 

ʈʦʟʛʣʷʥʝʤʦ ʩʢʣʘʜ ʩʭʝʤʠ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ: 

VT1 ï ʙʽʧʦʣʷʨʥʠʡ ʪʨʘʥʟʠʩʪʦʨ ï ʧʽʜʩʠʣʶʶʯʠʡ ʝʣʝʤʝʥʪ; 

RH  ï  ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʘ ʷʢʦʤʫ ʚʠʜʽʣʷʻʪʴʩʷ ʧʽʜʩʠʣʝʥʠʡ ʩʠʛʥʘʣ; 

RK ï ʢʦʣʝʢʪʦʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʟʠʩʪʦʨʘ ʟʘ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ; 

ɽʂ ï ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʢʘʩʢʘʜʫ (ʢʦʣʝʢʪʦʨʥʦʛʦ ʢʦʣʘ). 

ɺʭʽʜʥʠʡ ʩʠʛʥʘʣ, ʱʦ ʧʽʜʣʷʛʘʻ ʧʽʜʩʠʣʝʥʥʶ, ʧʦʜʘʻʪʴʩʷ ʥʘ ʢʣʝʤʠ (1) ï(2): ʝʜʞ ï ʜʞʝʨʝʣʦ ʚʭʽʜʥʦʛʦ 

ʩʠʛʥʘʣʫ; Rʜʞ ï ʡʦʛʦ ʚʥʫʪʨʽʰʥʽʡ ʦʧʽʨ.  

 

 

ʈʠʩ. 6.13 ï ʂʘʩʢʘʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʩʠʣʝʥʥʷ ʥʘ ʙʽʧʦʣʷʨʥʦʤʫ ʪʨʘʥʟʠʩʪʦʨʽ ʟ ʉɽ 

 

ɿʘʟʥʘʯʠʤʦ: VT1 ʨʘʟʦʤ ʽʟ RK ʽ ɽʢ ʫʪʚʦʨʶʶʪʴ ʛʦʣʦʚʥʝ ʢʦʣʦ ʧʽʜʩʠʣʶʚʘʯʘ, ʫ ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʽʜʩʠʣʝʥʥʷ ʩʠʛʥʘʣʫ. ʈʝʰʪʘ ʝʣʝʤʝʥʪʽʚ ʩʭʝʤʠ ʚʠʢʦʥʫʶʪʴ ʜʦʧʦʤʽʞʥʫ ʨʦʣʴ. ʊʘʢ, ʜʽʣʴʥʠʢ ʥʘʧʨʫʛʠ R1 ï R2 

ʟʘʜʘʻ ʨʝʞʠʤ ʩʧʦʢʦʶ ʢʣʘʩʫ ɸ, ʧʦʜʘʶʯʠ ʥʘ ʚʭʽʜ ʢʘʩʢʘʜʫ ʧʦʩʪʽʡʥʫ ʥʘʧʨʫʛʫ Uʜ. Rɽ, ʉɽ ï ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʨʝʞʠʤʫ ʩʧʦʢʦʶ ʪʨʘʥʟʠʩʪʦʨʘ. ʉ1, ʉ2 ï ʨʦʟʜʽʣʷʶʯʽ ʢʦʥʜʝʥʩʘʪʦʨʠ: ʉ1 

ʚʠʢʣʶʯʘʻ ʧʦʪʨʘʧʣʷʥʥʷ ʧʦʩʪʽʡʥʦʾ ʥʘʧʨʫʛʠ Uʜ ʥʘ ʜʞʝʨʝʣʦ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ; ʉ2 ʚʠʢʣʶʯʘʻ ʧʦʪʨʘʧʣʷʥʥʷ 

ʧʦʩʪʽʡʥʦʾ ʥʘʧʨʫʛʠ ʥʘ ʢʦʣʝʢʪʦʨʽ U0K ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʢʦʥʜʝʥʩʘʪʦʨʠ ʨʦʟʜʽʣʷʶʪʴ ʢʦʣʘ ʟʘ ʧʦʩʪʽʡʥʠʤ 

ʩʪʨʫʤʦʤ ʽ ʟ'ʻʜʥʫʶʪʴ ʟʘ ʟʤʽʥʥʠʤ). 

ɼʣʷ ʩʭʝʤʠ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʪʘʢʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ: 
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ʜʝ ɤʥ ï ʥʠʞʥʷ ʤʝʞʘ ʜʽʘʧʘʟʦʥʫ ʯʘʩʪʦʪ ʧʽʜʩʠʣʶʚʘʥʦʛʦ ʩʠʛʥʘʣʫ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʢʘʩʢʘʜʫ ʟʘ ʟʤʽʥʥʠʤ ʩʪʨʫʤʦʤ ʨʽʚʥʝ: 
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ʈʦʙʦʪʫ ʢʘʩʢʘʜʫ ʽʣʶʩʪʨʫʶʪʴ ʯʘʩʦʚʽ ʜʽʘʛʨʘʤʠ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 6.14. 



 

ɿ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʱʦ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʦʟʠʪʠʚʥʽʡ ʧʽʚ-

ʭʚʠʣʽ ʚʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʙʘʟʦʚʦʛʦ ʩʪʨʫʤʫ ɹ̔ 

ʟʨʦʩʪʘʻ ʽ ʢʦʣʝʢʪʦʨʥʠʡ ʩʪʨʫʤ ʂ̔ ʷʢʠʡ ʫ ɓ ʨʘʟʽʚ ʙʽʣʴʰʠʡ ʟʘ ɹ̔. 

ʇʨʠ ʮʴʦʤʫ ʢʦʣʝʢʪʦʨʥʘ ʥʘʧʨʫʛʘ ʠʂ ʱʦ ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ ʤʽʞ 

ɽʢ ʽ ʩʧʘʜʦʤ ʥʘʧʨʫʛʠ ʥʘ Rʂ ʟʥʠʞʫʻʪʴʩʷ: ʫ ʜʘʥʽʡ ʩʭʝʤʽ ʧʦʨʷʜ ʽʟ 

ʧʽʜʩʠʣʝʥʥʷʤ ʩʠʛʥʘʣʫ ʤʘʻ ʤʽʩʮʝ ʟʤʽʥʘ ʡʦʛʦ ʬʘʟʠ ʥʘ 180 

ʝʣʝʢʪʨʠʯʥʠʭ ʛʨʘʜʫʩʽʚ (ʽʥʚʝʨʩʽʷ). ʇʽʜʩʠʣʶʚʘʯ ʤʦʞʥʘ 

ʨʦʟʨʘʭʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ h-ʧʘʨʘʤʝʪʨʽʚ ʘʙʦ ʥʘ 

ʧʽʜʩʪʘʚʽ ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʪʨʘʥʟʠʩʪʦʨʘ. ʊʘʢʠʡ ʤʝʪʦʜ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘ ʥʝʚʝʣʠʢʠʭ ʟʤʽʥ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ, ʪʦʙʪʦ 

ʢʦʣʠ ʪʨʘʥʟʠʩʪʦʨ ʧʨʘʮʁ ʻ ʥʘ ʣʽʥʽʡʥʠʭ ʜʽʣʷʥʢʘʭ ɺɸʍ.  

ʋʥʽʚʝʨʩʘʣʴʥʽʠhʤ ʻ ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ, ʧʨʠ ʷʢʦʤʫ 

ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʚʠʭʽʜʥʦʶ ʜʠʥʘʤʽʯʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʪʨʘʥʟʠʩʪʦʨʘ ʟʘ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ. ʂʨʽʤ 

ʪʦʛʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʠʭʽʜʥʽ ʩʪʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʨʘʥʟʠʩʪʦʨʘ. 

ʅʘ ʨʠʩ. 6.15, ʘ ʟʦʙʨʘʞʝʥʦ ʚʭʽʜʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʪʨʘʥʟʠʩʪʦʨʘ, ʥʘ ʨʠʩ. 6.15, ʙ ï ʚʠʭʽʜʥʽ ʩʪʘʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘ ʷʢʠʭ ʙʫʜʫʻʪʴʩʷ ʣʽʥʽʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ 

ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ. ɺʦʥʘ ʽ ʻ ʚʠʭʽʜʥʦʶ ʜʠʥʘʤʽʯʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʟʘ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ: 

UKE = EK ï IK (RK + RE)  .                       (6.12) 

˾͙ͫΦ 6.14 ς ̉ ͍͊ͫͦ͜ ͎͙͒͊ͪ͊ͣ͜ ͙ͪͦ͋ͦͭ 

͊ͫ͊͒ͯ͟͟ ͙͔ͨ͒ͫͤͤ͜͡Ύ ͘ ˿˩ 

 

 

˾͙ͫΦ 6.15 ς ʕ ͻ͒ͤ͊͜ ό͊ύ ͭ͊ ͍͙ͻ͒ͤ͜͜ ͙ͫͭ͊ͭ;ͤ͜ ͚ ͙͒ͤ͊ͣ͜;ͤ͜ ό͋ύ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͙ͭͪ͊ͤͫͭͦͪ͊͘  

ͭ͊ ;͍͊ͫͦ͜ ͔͊͗ͤͦͫͭ͘͜͡ ͍ͫͭͪͯͣ͜ ͜ ͎ͤ͊ͨͪͯ 



ʃʽʥʽʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʫʜʫʻʪʴʩʷ ʟʘ ʜʚʦʤʘ ʪʦʯʢʘʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ: 

Å ʨʝʞʠʤʫ ʅ.ʍ. ʪʨʘʥʟʠʩʪʦʨʘ ï UKE = ɽʂ, ʟʘ ɯʂ = 0, 

Å ʨʝʞʠʤʫ ʂ.ɿ. ʪʨʘʥʟʠʩʪʦʨʘ ï ɯʂ= ɽʂ / (RK + RE), ʟʘ UKE = 0. 

ʘʙ ï ʣʽʥʽʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ. ɿʘ ʾʾ ʜʦʧʦʤʦʛʦʶ ʟʥʘʭʦʜʷʪʴ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ 

ʩʧʦʢʦʶ ʈ, ̫ ʢʘ ʜʣʷ ʨʝʞʠʤʫ ʢʣʘʩʫ ɸ ʤʘʻ ʣʝʞʘʪʠ ʧʦʩʝʨʝʜʠʥʽ ʚʽʜʨʽʟʢʘ ʘʙ. 

ɯʟ ʚʭʽʜʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʘʭʦʜʠʤʦ ʟʥʘʯʝʥʥʷ U0ɹ. 

ʊʦʙʪʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ, ʚʭʽʜʥʦʾ ʪʘ ʚʠʭʽʜʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʨʘʥʟʠʩʪʦʨʘ ʟʥʘʭʦʜʷʪʴ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʝʞʠʤ ʨʦʙʦʪʠ ʪʨʘʥʟʠʩʪʦʨʘ ʟʘ ʧʦʩʪʽʡʥʠʤ 

ʩʪʨʫʤʦʤ ʟʘ Uʚʭ= 0 (ʫ ʨʝʞʠʤʽ ʩʧʦʢʦʶ). ɿʥʘʶʯʠ U0E, ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʜʽʣʴʥʠʢʘ ʥʘʧʨʫʛʠ R1 

ï R2. 

ʑʦʙ ʟʥʘʡʪʠ ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʢʘʩʢʘʜʫ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʣʽʥʽʶ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʟʤʽʥʥʠʤ 

ʩʪʨʫʤʦʤ. 

ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ 

0K K mi I I sin tw= +  ,                                                (6.13) 

0K K mu U U sin tw= + ,                                             (6.14) 

m m ʥU I R= .                                                              (6.15) 

ɿʘ ʚʠʨʘʟʦʤ (6.13) ʟʥʘʭʦʜʠʤʦ 

0K K
m

i I
I

sin tw

-
= .                                                        (6.16) 

ʗʢʱʦ ʫ ʚʠʨʘʟ (6.14) ʧʽʜʩʪʘʚʠʪʠ (6.15) ʽ (6.16) ʦʜʝʨʞʠʤʦ 

0 0K K K K ʅu U ( i I )R º= - -   .                                 (6.17) 

ɺʠʨʘʟ (6.17) ʽ ʻ ʚʠʭʽʜʥʦʶ ʜʠʥʘʤʽʯʥʦ  ʁʭʘʨʘʢʪʝʨʠʩʪʠʢʦ  ʁʪʨʘʥʟʠʩʪʦʨʘ ʟʘ ʟʤʽʥʥʠʤ ʩʪʨʫʤʦʤ. 

ɿʘ ʫʤʦʚʠ: uʂ = U0K  ʤʘʻʤʦ ʂ̔ = ɯ0ʂ. 

ɼʣʷ ʨʝʞʠʤʫ ʅ.ʍ.: ʂ̔ = 0, uʂ = U0K + I0KRH. 

ɿʘ ʮʠʤʠ ʪʦʯʢʘʤʠ ʙʫʜʫʻʤʦ ʣʽʥʽʶ ʚʛ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʦʙʦʪʫ ʢʘʩʢʘʜʫ ʟʘ ʟʤʽʥʥʠʤ ʩʪʨʫʤʦʤ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʢʘʩʢʘʜʫ ʪʦʯʢʘ ʩʧʦʢʦʶ ʈ ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʠʩʴ 

ʧʦʩʝʨʝʜʠʥʽ ʚʽʜʨʽʟʢʘ ʚʛ. 

ɺʠʟʥʘʯʠʤʦ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʢʘʩʢʘʜʫ. 

1. ʂʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʟʘ ʩʪʨʫʤʦʤ 

ʥm m K K
I

ʚʭm ɹm K ʥ K ʥ

I I R R
K

I I ( R R ) R R
b= = =

+ +
 .                 (6.18) 

2. ʂʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʟʘ ʥʘʧʨʫʛʦʶ 

ʥm m ʥ ʥ
U

ʚʭm ɹm ʚʭ ʚʭ

U I R R
K

U I R R
bº º= = =   .                                (6.19) 

ʗʢʱʦ ʚʚʘʞʘʪʠ, ʱʦ ʚ̔ʭ =ɯɹ (ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʜʽʣʴʥʠʢʘ R1 ï R2), ʪʦ 

ʚʭ
ʚʭ

ʚʭ

u
R

i
= .                                                                (6.20) 



ʅʘʷʚʥʽʩʪʴ ʜʽʣʴʥʠʢʘ R1 ï R2 ʟʥʠʞʫʻ ʚʭʽʜʥʠʡ ʦʧʽʨ. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ: ʚʽʜʥʦʩʥʦ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ 

ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʨʝʟʠʩʪʦʨʠ R1 ʽ R2 ʚʠʷʚʣʷʶʪʴʩʷ ʫʚʽʤʢʥʝʥʠʤʠ ʧʘʨʘʣʝʣʴʥʦ: ʚʽʜ ʝʜʞ ʩʪʨʫʤ ʧʨʦʭʦʜʠʪʴ ʥʝ 

ʪʽʣʴʢʠ ʯʝʨʝʟ R2 (ʱʦ ʦʯʝʚʠʜʥʦ), ʘ ʡ ʯʝʨʝʟ R1 ʽ ʜʘʣʽ ʯʝʨʝʟ ɽʂ (ʟ ʦʧʦʨʦʤ, ʱʦ ʜʦʨʽʚʥʶʻ ʥʫʣʶ ï ʜʞʝʨʝʣʦ 

ʥʘʧʨʫʛʠ). 

4. ɺʠʭʽʜʥʠʡ ʦʧʽʨ ʢʘʩʢʘʜʫ Rʚux= RK, ʦʩʢʽʣʴʢʠ ʦʧʽʨ ʪʨʘʥʟʠʩʪʦʨʘ ʟ ʙʦʢʫ ʢʦʣʝʢʪʦʨʘ ʥʝʩʢʽʥʯʝʥʥʠʡ 

(ʨʝʘʣʴʥʦ ï ʩʦʪʥʽ ʢʽʣʦʦʤ), ʷʢ ʫ ʜʞʝʨʝʣʘ ʩʪʨʫʤʫ (ʜʠʚ. ʨʦʟʜʽʣ 2.4). 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʘʩʢʘʜʫ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʝʚʥʠʭ ʦʙʤʝʞʝʥʴ:  

l) 0 1 05 1 2K mI ( , , )I= · ; 

2) (ɯ0ʂ +ɯʪ) < ɯʂmax (ʤʘʢʩʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʛʦ ʩʪʨʫʤʫ ʪʨʘʥʟʠʩʪʦʨʘ); 

4)  (U0K + Um) < UKmax (ʤʘʢʩʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʾ ʨʦʙʦʯʦʾ ʥʘʧʨʫʛʠ); 

5) ʈʂ = ɯ0ʂ U0K < ʈʜʦʧ (ʜʦʧʫʩʪʠʤʦʾ ʧʦʪʫʞʥʦʩʪʽ). 

ɯʟ ʨʦʟʛʣʷʥʫʪʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʢʘʩʢʘʜʫ ʟ ʉɽ: ʂɯ >>1, ʂU >>1 ï ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʢʦʣʠ 

ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʥʘʡʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʟʘ ʧʦʪʫʞʥʽʩʪʶ. 

ʂʘʩʢʘʜʠ ʟ ʉɽ ʟʨʫʯʥʦ ʩʧʦʣʫʯʘʶʪʴʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʦʩʢʽʣʴʢʠ ʾʭ ʚʭʽʜʥʠʡ ʽ ʚʠʭʽʜʥʽ ʦʧʦʨʠ ʜʦʩʠʪʴ 

ʙʣʠʟʴʢʽ. 

 

6.7.2. ʇʽʜʩʠʣʶʶʯʠʡ ʢʘʩʢʘʜ ʟ ʉʂ (ʝʤʽʪʝʨʥʠʡ ʧʦʚʪʦʨʶʚʘʯ) 

ʉʭʝʤʘ ʝʤʽʪʝʨʥʦʛʦ ʧʦʚʪʦʨʶʚʘʯʘ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 6.16. 
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ʈʠʩ. 6.16 ï ɽʤʽʪʝʨʥʠʡ ʧʦʚʪʦʨʶʚʘʯ 

 

ʊʫʪ Rɽ ï ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜʩʠʣʶʚʘʯʘ ʟʘ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ, ʷʢʝ ʦʜʥʦʯʘʩʥʦ ʟʘʙʝʟʧʝʯʫʻ 

ʪʝʤʧʝʨʘʪʫʨʥʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʨʝʞʠʤʫ ʩʧʦʢʦʶ. ʇʨʠʟʥʘʯʝʥʥʷ ʨʝʰʪʠ ʝʣʝʤʝʥʪʽʚ ʪʝ ʞ, ʱʦ ʡ ʫ ʩʭʝʤʠ ʟ ʉɽ. 

ʈʦʙʦʪʫ ʢʘʩʢʘʜʫ ʽʣʶʩʪʨʫʶʪʴ ʯʘʩʦʚʽ ʜʽʘʛʨʘʤʠ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 3.17. 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʩʧʽʚʧʘʜʘʻ ʟʘ ʬʘʟʦʶ ʟ ʚʭʽʜʥʦʶ. 

ʆʩʢʽʣʴʢʠ ʫ ʝʤʽʪʝʨʥʦʛʦ ʧʦʚʪʦʨʶʚʘʯʘ ɯɽ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ ɯʂ ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʡʦʛʦ 

ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʙʫʜʦʚʠ, ʥʘʚʝʜʝʥʽ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʘʨʘʤʝʪʨʠ ʝʤʽʪʝʨʥʦʛʦ ʧʦʚʪʦʨʶʚʘʯʘ. 

1. 1 1ʥm ɽ ɽ E
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2. 1ʚʠʭm ʚʠʭm
U

ʚʭm ʚʠʭm ɹɽ

U U
K

U U U
= = =<

+
; 

ɹɽ ʚʠʭmU U<< , ʪʦʤʫ 1UK º . 

3. 1ʚʭm
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+
ï ʤʘʻ ʥʝʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. 

ʜʝ Rɹ ï ʦʧʽʨ ʙʘʟʠ; RE ï ʦʧʽʨ ʫ ʢʦʣʽ ʝʤʽʪʝʨʘ; REɹ ï ʦʧʽʨ ʝʤʽʪʝʨʥʦʛʦ ʧʝʨʝʭʦʜʫ. 

 

 

ʗʢʱʦ ʚʚʘʞʘʪʠ, ʱʦ RE Ÿ0 ̔ REɹ Ÿ0, ʪʦ  

Rʚʭ= (ɓ + 1)RE ï ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. 

ʂʘʩʢʘʜʠ ʟ ʉʂ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ 

ʫʟʛʦʜʞʫʚʘʣʴʥʽ, ʢʦʣʠ ʜʞʝʨʝʣʦ ʩʠʛʥʘʣʫ ʤʘʻ 

ʚʝʣʠʢʠʡ Rʚʠʭ, ʘ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʢʘʩʢʘʜ 

ʧʽʜʩʠʣʝʥʥʷ ʟ ʉɽ) ʤʘʻ ʤʘʣʠʡ Rʚʭ . 

ʆʩʢʽʣʴʢʠ ʢʘʩʢʘʜ ʥʝ ʟʤʽʥʶʻ ʬʘʟʠ ʽ ʥʝ 

ʧʽʜʩʠʣʶʻ ʥʘʧʨʫʛʠ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ (ʂU å 1), 

ʪʦʤʫ ʡʦʛʦ ʥʘʟʠʚʘʶʪʴ ʧʦʚʪʦʨʶʚʘʯʝʤ. 

 

˾͙ͫΦ6.17 ς ͍̉͊ͫͦ͜ ͎͙͒͊ͪ͊ͣ͜ ͙ͪͦ͋ͦͭ ͔͔͎ͣͭͪͤͦͦ͜ 
͍ͨͦͭͦͪΌ͍͊;͊ 

 

 

 

6.7.3. ʇʽʜʩʠʣʶʶʯʠʡ ʢʘʩʢʘʜ ʟ ʉɹ 

ʉʭʝʤʘ ʧʽʜʩʠʣʶʶʯʦʛʦ ʢʘʩʢʘʜʫ ʟ ʉɹ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 6.18. ʂʦʥʜʝʥʩʘʪʦʨ ʉ3 ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʢʣʶʯʝʥʥʷ ʙʘʟʠ ʜʦ ʩʧʽʣʴʥʦʾ ʪʦʯʢʠ ʟʘ ʟʤʽʥʥʠʤ ʩʪʨʫʤʦʤ. ʇʨʠʟʥʘʯʝʥʥʷ ʨʝʰʪʠ ʝʣʝʤʝʥʪʽʚ ʪʝ ʞ ʩʘʤʝ, ʱʦ 

ʡ ʫ ʧʦʧʝʨʝʜʥʽʭ ʩʭʝʤʘʭ. ʈʦʙʦʪʫ ʢʘʩʢʘʜʫ ʽʣʶʩʪʨʫʶʪʴ ʯʘʩʦʚʽ ʜʽʘʛʨʘʤʠ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 6.19. 

ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʢʘʩʢʘʜʫ: 

1. 1ʥm Km K K
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R
= >>,    ʪʦʙʪʦ ʂɯ < 1,    ʂU >>1. 

3. ʚʭm
ʚʭ

Em

U
R

I
=  ï ʤʘʣʠʡ. 

 



 

ʈʠʩ. 6.18 ï ʇʽʜʩʠʣʶʶʯʠʡ ʢʘʩʢʘʜ ʟ ʉɹ 

 

  

˾͙ͫΦ с.19 ς ̉ ͍͊ͫͦ͜ ͎͙͒͊ͪ͊ͣ͜ ͙ͪͦ͋ͦͭ ͙ͨ͒ͫ͜͡ΌΌ;͎ͦͦ ͊ͫ͊͒ͯ͟͟ ͘ ˿ˣ  

ʊʘʢʽ ʢʘʩʢʘʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʫʟʛʦʜʞʫʚʘʣʴʥʽ, ʢʦʣʠ ʜʞʝʨʝʣʦ ʩʠʛʥʘʣʫ ʤʘʻ ʤʘʣʠʡ Rʚʠʭ, ʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ï ʚʝʣʠʢʠʡ Rʚʭ . 

 

 



6.8. ʂʘʩʢʘʜʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʩʠʣʝʥʥʷ ʥʘ ʧʦʣʴʦʚʠʭ ʪʨʘʥʟʠʩʪʦʨʘʭ 

ʇʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʮʠʭ ʢʘʩʢʘʜʽʚ ʟʘʚʞʜʠ ʩʣʽʜ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʧʦʣʴʦʚʽ ʪʨʘʥʟʠʩʪʦʨʠ ʢʝʨʫʶʪʴʩʷ 

ʥʘʧʨʫʛʦʶ, ʘ ʥʝ ʩʪʨʫʤʦʤ, ʷʢ ʙʽʧʦʣʷʨʥʽ. ʇʨʠ ʮʴʦʤʫ ʪʘʢʦʞ ʤʦʞʣʠʚʽ ʪʨʠ ʩʭʝʤʠ ʧʽʜʢʣʶʯʝʥʥʷ 

ʪʨʘʥʟʠʩʪʦʨʘ: ʟʽ ʩʧʽʣʴʥʠʤ ʚʠʪʦʢʦʤ (ʟ ʉɺ), ʟʽ ʩʧʽʣʴʥʠʤ ʩʪʦʢʦʤ (ʟ ʉʉ), ʟʽ ʩʧʽʣʴʥʠʤ ʟʘʪʚʦʨʦʤ (ʟ ʉɿ). 

ʇʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʙʫʣʠ ʩʭʝʤʠ ʟ ʉɺ ʪʘ ʟ ʉʉ. 

 

6.8.1. ʇʽʜʩʠʣʶʶʯʠʡ ʢʘʩʢʘʜ ʟ ʉɺ 

ʉʭʝʤʫ ʧʽʜʩʠʣʶʶʯʦʛʦ ʢʘʩʢʘʜʫ ʟ ʉɺ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 6.20. 

 

ʈʠʩ. 6.20 ï ʇʽʜʩʠʣʶʶʯʠʡ ʢʘʩʢʘʜ ʟ ʉɺ 

 

ʉʢʣʘʜ ʩʭʝʤʠ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ: 

VT1 ï ʧʦʣʴʦʚʠʡ ʪʨʘʥʟʠʩʪʦʨ ʽʟ ʢʝʨʫʶʯʠʤ ʨ-ʧ ʧʝʨʝʭʦʜʦʤ ʽ ʢʘʥʘʣʦʤ n-ʪʠʧʫ; Rʉ ï ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ 

ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ; 

ɽʉ ï ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʢʘʩʢʘʜʫ (ʩʪʦʢʦʚʦʛʦ ʢʦʣʘ). 

ʎʽ ʝʣʝʤʝʥʪʠ ʫʪʚʦʨʶʶʪʴ ʚʠʭʽʜʥʝ ʢʦʣʦ ʢʘʩʢʘʜʫ, ʜʝ, ʚʣʘʩʥʝ, ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʩʠʣʝʥʥʷ ʩʠʛʥʘʣʫ. 

RB, ʉɺ ï ʫʪʚʦʨʶʶʪʴ ʢʦʣʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʤʽʱʝʥʥʷ, ʱʦ ʟʘʜʘʻ ʨʝʞʠʤ ʩʧʦʢʦʶ ʢʣʘʩʫ ɸ ʰʣʷʭʦʤ 

ʧʦʜʘʯʽ ʥʘʧʨʫʛʠ ʟʤʽʱʝʥʥʷ ʜʦ ʟʘʪʚʦʨʫ VT1 ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ R1. ʆʜʥʦʯʘʩʥʦ ʢʦʣʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʤʽʱʝʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʪʝʤʧʝʨʘʪʫʨʥʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʨʝʞʠʤʫ ʩʧʦʢʦʶ. 

ʉ1, ʉ2 ï ʨʦʟʜʽʣʷʶʯʽ ʢʦʥʜʝʥʩʘʪʦʨʠ. 

ʉɺ ï ʢʦʥʜʝʥʩʘʪʦʨ, ʱʦ ʚʠʢʣʶʯʘʻ ʥʝʛʘʪʠʚʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʟʘ ʩʪʨʫʤʦʤ ʜʣʷ ʟʤʽʥʥʦʛʦ ʚʭʽʜʥʦʛʦ 

ʩʠʛʥʘʣʫ. 

ʈʦʙʦʪʫ ʢʘʩʢʘʜʫ ʽʣʶʩʪʨʫʶʪʴ ʯʘʩʦʚʽ ʜʽʘʛʨʘʤʠ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 6.21. 



 

ʈʠʩ. 6.21 ï ʏʘʩʦʚʽ ʜʽʘʛʨʘʤʠ ʨʦʙʦʪʠ ʢʘʩʢʘʜʫ ʟ ʉɺ 

 

ɻʨʘʬʦʘʥʘʣʽʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʩʭʝʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʥʘʩʪʫʧʥʦʤʫ ʧʦʨʷʜʢʫ. 

ʅʘ ʩʪʦʢʦʚʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʧʦʣʴʦʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ ʙʫʜʫʻʤʦ ʣʽʥʽʶ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʧʦʩʪʽʡʥʠʤ 

ʩʪʨʫʤʦʤ, ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.22,      Uʉ =  Eʉ ï Iʉ Ā (Rʉ +  Rɺ). ɿʥʘʶʯʠ U0ɿ , ʟʥʘʡʜʝʤʦ Rɺ =U03 /I0C . 

 

 

ʈʠʩ. 6.22 ï ʉʪʦʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʴʦʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ ʟ ʢʝʨʫʶʯʠʤ   ʨ-ʧ ʧʝʨʝʭʦʜʦʤ ʽ ʢʘʥʘʣʦʤ ʧ ïʪʠʧʫ ʪʘ 

ʜʠʥʘʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʩʢʘʜʫ ʟ ʉɺ 

 

ʆʩʢʽʣʴʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʪʨʘʥʟʠʩʪʦʨʘ ʻ, ʥʘʧʨʠʢʣʘʜ, ʥʘʩʪʫʧʥʠʡ ʧʽʜʩʠʣʶʶʯʠʡ ʢʘʩʢʘʜ ʥʘ ʧʦʣʴʦʚʦʤʫ 

ʪʨʘʥʟʠʩʪʦʨʽ ʟ ʜʫʞʝ ʚʝʣʠʢʠʤ ʚʭʽʜʥʠʤ ʦʧʦʨʦʤ, ʪʦ RH >> Rʉ, RHå å Rʉ, ̔  ʚʩʽ ʧʦʙʫʜʦʚʠ ʟʘ ʟʤʽʥʥʠʤ ʩʪʨʫʤʦʤ 

ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ. ʂʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʟʘ 

ʥʘʧʨʫʛʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ: 

i C
U

i C

R R
K S

R R
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+
 ,                            (6.21) 

ʜʝ S ï ʢʨʫʪʠʟʥʘ; R̔    ï ʚʥʫʪʨʽʰʥʽʡ ʦʧʽʨ ʧʦʣʴʦʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ. 

ʈʦʟʛʣʷʥʫʪʠʡ ʢʘʩʢʘʜ ʥʘʙʫʚ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫ ʚʭʽʜʥʠʭ ʢʦʣʘʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʽʜʩʠʣʶʚʘʯʽʚ. 



6.8.2. ʇʽʜʩʠʣʶʶʯʠʡ ʢʘʩʢʘʜ ʟ ʉʉ 

ʉʭʝʤʫ ʧʽʜʩʠʣʶʶʯʦʛʦ ʢʘʩʢʘʜʫ ʟ ʉʉ ʥʘʚʝʜʝʥʦ  ʥʘ ʨʠʩ. 6.23. 

 

ʈʠʩ. 6.23 ï ʇʽʜʩʠʣʶʶʯʠʡ ʢʘʩʢʘʜ ʟ ʉʉ 

 

ʋ ʥʘʚʝʜʝʥʽʡ ʩʭʝʤʽ: 

VT1 ï ʧʦʣʴʦʚʠʡ ʪʨʘʥʟʠʩʪʦʨ ʟ ʢʝʨʫʶʯʠʤ ʨ-ʧ ʧʝʨʝʭʦʜʦʤ ʽ ʢʘʥʘʣʦʤ  ʧ-ʪʠʧʫ; 

RB ï ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʘʩʢʘʜʫ ʟʘ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ (ʚʦʜʥʦʯʘʩ ʩʪʚʦʨʶʻ ʥʘʧʨʫʛʫ ʟʤʽʱʝʥʥʷ Uʟʤ); 

R1, R2 ï ʜʽʣʴʥʠʢ ʥʘʧʨʫʛʠ (ʩʪʚʦʨʶʻ ʥʘʧʨʫʛʫ Uʜ). 

Uʜ ʪʘ Uɿʄ ʟʘʜʘʶʪʴ ʨʝʞʠʤ ʩʧʦʢʦʶ ʧʽʜʩʠʣʶʶʯʦʛʦ ʢʘʩʢʘʜʫ: 

U03 = U3M - Uʜ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʨʝʰʪʠ ʝʣʝʤʝʥʪʽʚ ʘʥʘʣʦʛʽʯʥʝ ʧʦʧʝʨʝʜʥʽʤ ʩʭʝʤʘʤ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʢʘʩʢʘʜʫ ʟʘ ʟʤʽʥʥʠʤ 

ʩʪʨʫʤʦʤ RHå = RB\\RH. ʈʦʙʦʪʫ ʧʽʜʩʠʣʶʚʘʯʘ ʽʣʶʩʪʨʫʶʪʴ ʯʘʩʦʚʽ ʜʽʘʛʨʘʤʠ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 6.24. 

ʎʷ ʩʭʝʤʘ ʤʘʻ ʥʘʟʚʫ ʚʠʪʦʢʦʚʦʛʦ ʧʦʚʪʦʨʶʚʘʯʘ, ʦʩʢʽʣʴʢʠ Uʚux ʤʘʡʞʝ ʧʦʚʪʦʨʶʻ ʚʭʽʜʥʫ ʥʘʧʨʫʛʫ. 

 

 

ʈʠʩ. 6.24 ï ʏʘʩʦʚʽ ʜʽʘʛʨʘʤʠ ʨʦʙʦʪʠ ʢʘʩʢʘʜʫ ʉʉ 

 



ɼʣʷ ʢʘʩʢʘʜʫ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʪʘʢʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

ʚʭ ʚʠʭ ʟʚU U U= - ; 

ʟʚ ʚʠʭU U<< , ʪʦʤʫ 
ʚʭ ʚʠʭU Uº ; 

1U ʚʠʭ ɺK ;R R< º . 

ʂʘʩʢʘʜ ʤʘʻ ʚʝʣʠʢʠʡ Rʚʭ ʽ ʤʘʣʠʡ Rʚux, ʪʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʫʟʛʦʜʞʫʚʘʣʴʥʠʡ ʧʽʜʩʠʣʶʚʘʯ ʫ ʨʘʟʽ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʫʟʛʦʜʞʝʥʥʷ ʜʞʝʨʝʣʘ ʩʠʛʥʘʣʫ ʟ ʚʝʣʠʢʠʤ Rʚux ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʤʘʻ ʤʘʣʠʡ Rʚʭ, 

ʥʘʧʨʠʢʣʘʜ, ʧʽʜʩʠʣʶʚʘʯʽʚ ʥʘ ʧʦʣʴʦʚʠʭ ʪʘ ʙʽʧʦʣʷʨʥʠʭ ʪʨʘʥʟʠʩʪʦʨʘʭ. 

ʂʘʩʢʘʜʠ ʥʘ ʧʦʣʴʦʚʠʭ ʄɼʅ-ʪʨʘʥʟʠʩʪʦʨʘʭ ʩʭʝʤʘʪʠʯʥʦ ʙʫʜʫʶʪʴ ʪʘʢ, ʷʢ ʽ ʢʘʩʢʘʜʠ ʥʘ ʙʽʧʦʣʷʨʥʠʭ 

ʪʨʘʥʟʠʩʪʦʨʘʭ. 

 

6.8.3. ɿʚʦʨʦʪʥʽ ʟʚ'ʷʟʢʠ ʫ ʧʽʜʩʠʣʶʚʘʯʘʭ 

ʇʦʨʷʜ ʽʟ ʢʦʣʘʤʠ ʧʨʷʤʦʾ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʫ ʧʽʜʩʠʣʶʚʘʯʽ ʚʚʦʜʷʪʴ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʽ ʢʦʣʘ, ʯʝʨʝʟ ʷʢʽ 

ʯʘʩʪʠʥʘ ʝʥʝʨʛʽʾ ʟ ʚʠʭʦʜʫ ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʭʽʜ. ʎʝ ʷʚʠʱʝ ʤʘʻ ʥʘʟʚʫ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ. 

ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʚʦʨʦʪʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʠ ʚʞʝ ʟʫʩʪʨʽʯʘʣʠʩʷ, ʢʦʣʠ ʨʦʟʛʣʷʜʘʣʠ ʙʫʜʦʚʫ ʪʠʨʠʩʪʦʨʘ 

(ʚʥʫʪʨʽʰʥʽʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ) ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʫ ʩʪʘʙʽʣʽʟʘʮʽʶ ʨʝʞʠʤʫ ʩʧʦʢʦʶ ʧʽʜʩʠʣʶʶʯʦʛʦ ʢʘʩʢʘʜʫ 

(ʥʝʛʘʪʠʚʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ). 

ʂʦʣʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʚʦʨʦʪʥʽ ʟʚ'ʷʟʢʠ, ʥʘʟʠʚʘʶʪʴ ʢʦʣʘʤʠ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ. 

ʂʦʣʦ ʧʨʷʤʦʾ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʫ ʽ ʢʦʣʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʫʪʚʦʨʶʶʪʴ ʧʝʪʣʶ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ. 

ʉʪʨʫʢʪʫʨʥʽ ʩʭʝʤʠ ʧʝʪʣʝʚʠʭ ʟʚ'ʷʟʢʽʚ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 6.25. 

 

ʈʠʩ. 6.25 ï ʇʨʠʢʣʘʜʠ ʧʝʪʣʝʚʠʭ ʟʚʦʨʦʪʥʠʭ ʟʚ'ʷʟʢʽʚ: 

 ʘ ï ʦʜʥʦʧʝʪʣʝʚʠʡ; ʙ ï ʙʘʛʘʪʦʧʝʪʣʝʚʠʡ 

 

ɿʚʦʨʦʪʥʽ ʟʚ'ʷʟʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʪʘʢʦʞ ʥʘ ʟʚ'ʷʟʢʠ ʟʘ ʥʘʧʨʫʛʦʶ ʪʘ ʟʘ ʩʪʨʫʤʦʤ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 

6.26, ʘʙʦ ʟʤʽʰʘʥʽ. 

 

ʈʠʩ. 6.26 ï ɿʚʦʨʦʪʥʽ ʟʚ'ʷʟʢʠ: a - ʟʘ ʥʘʧʨʫʛʦʶ; ʙ - ʟʘ ʩʪʨʫʤʦʤ  

(ʰʫʥʪ Rʐ ï ʜʘʚʘʯ ʩʪʨʫʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷ) 

 



ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʧʦʜʘʯʽ ʩʠʛʥʘʣʫ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʫ ʚʭʽʜʥʝ ʢʦʣʦ ʨʦʟʨʽʟʥʷʶʪʴ ʧʘʨʘʣʝʣʴʥʠʡ ʪʘ 

ʧʦʩʣʽʜʦʚʥʠʡ ʟʚʦʨʦʪʥʽ ʟʚ'ʷʟʢʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.27. ɿʘʟʚʠʯʘʡ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʧʽʜʩʠʣʶʚʘʯʘ. 

 

 

ʈʠʩ. 6.27 ï ʇʘʨʘʣʝʣʴʥʠʡ (ʘ) ʪʘ ʧʦʩʣʽʜʦʚʥʠʡ (ʙ) ʟʚʦʨʦʪʥʽ ʟʚ'ʷʟʢʠ 

 

ɺʣʘʩʪʠʚʦʩʪʽ ʧʽʜʩʠʣʶʚʘʯʘ ʽʟ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʧʦʩʣʽʜʦʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚ'ʷʟʢʫ ʟʘ ʥʘʧʨʫʛʦʶ. 

ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʻ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʜʘʯʽ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ, ʱʦ ʚʠʟʥʘʯʘʻ, ʷʢʘ ʯʘʩʪʢʘ ʚʠʭʽʜʥʦʾ 

ʥʘʧʨʫʛʠ ʥʘʜʭʦʜʠʪʴ ʜʦ ʚʭʽʜʥʦʛʦ ʢʦʣʘ ʧʽʜʩʠʣʶʚʘʯʘ (
33U  ï ʢʦʤʧʣʝʢʩ ʥʘʧʨʫʛʠ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ): 

33

ʚʠʭ

U

U
c= .                                        (6.22) 

ɼʣʷ ʚʭʽʜʥʦʛʦ ʢʦʣʘ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷ: 

33C ʚʭU U U= + ,                             (6.23) 

ʜʝ CU  ï ʢʦʤʧʣʝʢʩ ʥʘʧʨʫʛʠ ʥʘ ʚʭʦʜʽ.  

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʨʘʟʫ (3.22) 

ʉ ʚʭ ʚʠʭU U Uc= + .                         (6.24) 

ɿʘʧʨʦʚʘʜʠʤʦ ʪʘʢʽ ʧʦʟʥʘʯʝʥʥʷ: 

1) ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʧʽʜʩʠʣʶʚʘʯʘ ʙʝʟ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ: 

ʚʠʭ

ʩ

U
K

U
= .                                       (6.25) 

2) ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʧʽʜʩʠʣʶʚʘʯʘ ʟʽ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ: 

33
ʚʠʭ

ʚʭ

U
K

U
= .                                    (6.26) 

ʄʦʞʥʘ ʟʘʧʠʩʘʪʠ 

ʚʠʭ cU KU=  .                                  (6.27) 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʨʘʟʫ (3.24), ʤʘʻʤʦ: 

 ʚʠʭ ʚʭ ʚʠʭU K(U U )c= +  .                (6.28) 

ʇʦʜʽʣʠʤʦ ʦʙʠʜʚʽ ʯʘʩʪʠʥʠ ʨʽʚʥʷʥʥʷ (3.28) ʥʘ ʚʭU  ʽ ʦʜʝʨʞʠʤʦ: 

33 1 ʚʠʭK K( U )c= + ,                       (6.29) 



ʟʚʽʜʢʠ                                     
33

1

K
K

Kc
=
-

 .                                                                                    (6.30) 

ɿʦʙʨʘʟʠʤʦ K  ʪʘ cʫ ʚʠʛʣʷʜʽ: 

Kj
K Ke

j
=  ,                                    (6.31) 

j
e cjc c=   ,                                    (6.32) 

ʜʝ K , cj jï ʬʘʟʦʚʠʡ ʟʩʫʚ ʩʠʛʥʘʣʫ ʫ ʢʦʣʽ ʧʨʷʤʦʾ ʧʝʨʝʜʘʯʽ ʪʘ ʢʦʣʽ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʚʽʜʧʦʚʽʜʥʦ. ɺʠʨʘʟ 

(3.30) ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

33
1

j K

j( K )

Ke
K

Ke

j

j jcc +
=
-

 .                  (6.33) 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ  K ncj j p+ =   ( 1 3 5, , ...p= ). 

ʊʦʜʽ 1jep=-, a 0Kj º ʽ ʚʠʨʘʟ (3.33) ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

33
1

K
K

Kc
=
+

  .                               (6.34) 

ʆʪʞʝ, ʷʢʱʦ ʩʠʛʥʘʣ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʟʩʫʥʫʪʠʡ ʚʽʜʥʦʩʥʦ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʥʘ ʢʫʪ ,́ ʪʦ ʮʝʡ ʟʚ'ʷʟʦʢ 

ʥʘʟʠʚʘʻʪʴʩʷ ʥʝʛʘʪʠʚʥʠʤ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ (ʅɿɿ). ʂʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʧʽʜʩʠʣʶʚʘʯʘ, ʦʭʦʧʣʝʥʦʛʦ 

ʥʝʛʘʪʠʚʥʠʤ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ, ʟʤʝʥʰʫʻʪʴʩʷ ʫ 1 Kc+ ʨʘʟʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʅɿɿ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʦʙʦʪʠ ʧʽʜʩʠʣʶʚʘʯʽʚ ʽ ʧʦʢʨʘʱʝʥʥʷ ʽʥʰʠʭ ʾʭ 

ʧʘʨʘʤʝʪʨʽʚ. 

ʋ ʧʝʨʰʫ ʯʝʨʛʫ, ʅɿɿ ʟʥʠʞʫʻ ʟʘʣʝʞʥʽʩʪʴ ʂ33 ʚʽʜ ʂ (ʥʘʧʨʠʢʣʘʜ, ʧʦʚ'ʷʟʘʥʠʭ ʟʽ ʟʤʽʥʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ). 

ʇʦʢʘʞʝʤʦ ʮʝ, ʜʣʷ ʯʦʛʦ ʧʨʦʜʠʬʝʨʝʥʮʽʶʻʤʦ ʚʠʨʘʟ (6.34) ʟʘ ʂ: 

33

2 2

1 1

1 1

dK ( K ) K

dK ( K ) ( K )

c c

c c

+ -
= =

+ +
.          (6.35) 

ʇʝʨʝʛʨʫʧʫʻʤʦ ʪʘ ʧʦʜʽʣʠʤʦ ʣʽʚʫ ʽ ʧʨʘʚʫ ʯʘʩʪʠʥʠ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʥʘ ʂ33  ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ (6.34) ʽ 

ʦʪʨʠʤʘʻʤʦ: 

33

33 1

dK dK

K K( K )c
=

+
.                                   (6.36) 

ʎʝʡ ʚʠʨʘʟ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʤʽʥʠ ʂ33 ʫ (1+ ɢ ʂ) ʨʘʟʽʚ ʤʝʥʰʽ ʚʽʜ ʟʤʽʥ ʂ. ʋ ʚʠʧʘʜʢʫ ʛʣʠʙʦʢʦʛʦ ʅɿɿ 

ʦʪʨʠʤʘʻʤʦ: 

1Kc >>,  ʽ ʪʦʤʫ 33

1
K

c
º ï ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʂ. 

ʗʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʂ = 103, ɢ = 0,1, ʪʦ ʂ33 ~ 10.  

ʅɿɿ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ Rʚʭ ̔ ʟʥʠʞʫʻ Rʚux: 

33 1ʚʭ ʚʭR R ( K )c= + ;     33
1

ʚʠʭ
ʚʠʭ

R
R

( K )c
=
+

.           (6.37) 

ʊʘʢʦʞ ʅɿɿ ʟʥʠʞʫʻ ʢʦʝʬʽʮʽʻʥʪ ʥʝʣʽʥʽʡʥʠʭ ʪʘ ʯʘʩʪʦʪʥʠʭ ʩʧʦʪʚʦʨʝʥʴ. ʆʪʞʝ, ʟʨʦʟʫʤʽʣʦ, ʯʦʤʫ ʡʦʛʦ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʧʽʜʩʠʣʶʚʘʯʘʭ. 



ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ 0K cj j+ = (ʪʦʙʪʦ ʩʠʛʥʘʣ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʩʧʽʚʧʘʜʘʻ ʟʘ ʬʘʟʦʶ ʟ 

ʚʭʽʜʥʠʤ ʩʠʛʥʘʣʦʤ). ʊʘʢʠʡ ʟʚ'ʷʟʦʢ ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʟʠʪʠʚʥʠʤ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ (ʇɿɿ). 

 ʋ ʚʠʧʘʜʢʫ ʇɿɿ 
0 1je = , 0Kj =  ʽ ʚʠʨʘʟ (3.33) ʤʘʻ ʚʠʛʣʷʜ: 

33
1

K
K

Kc
=
-

 .                               (6.38) 

ʎʝ ʩʚʽʜʯʠʪʴ, ʱʦ 33K  ʫ 
1

1 Kc-
 ʨʘʟʽʚ ʙʽʣʴʰʠʡ, ʥʽʞ ʂ. ʊʦʙʪʦ ʇɿɿ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʢʦʝʬʽʮʽʻʥʪ 

ʧʽʜʩʠʣʝʥʥʷ ʧʽʜʩʠʣʶʚʘʯʘ ʟʘ 1Kc <. ɸʣʝ ʫ ʪʦʡ ʞʝ ʯʘʩ ʚʽʥ ʧʦʛʽʨʰʫʻ ʽʥʰʽ ʡʦʛʦ ʧʘʨʘʤʝʪʨʠ. ʊʦʤʫ 

ʧʨʘʢʪʠʯʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʨʘʥʠʯʥʠʡ ʚʠʧʘʜʦʢ, ʢʦʣʠ 1Kc =  ʽ 33K ­¤. ʎʝʡ ʨʝʞʠʤ ʨʦʙʦʪʠ 

ʥʘʟʠʚʘʻʪʴʩʷ ʛʝʥʝʨʘʪʦʨʥʠʤ (ʧʽʜʩʠʣʶʚʘʯ ʩʘʤʦʟʙʫʜ-ʞʫʻʪʴʩʷ) ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥ ̫

ʛʝʥʝʨʘʪʦʨʽʚ ʨʽʟʥʦʛʦ ʚʠʜʫ. 

 

6.9. ɹʘʛʘʪʦʢʘʩʢʘʜʥʽ ʧʽʜʩʠʣʶʚʘʯʽ 

ʗʢʱʦ ʦʜʠʥ ʧʽʜʩʠʣʶʶʯʠʡ ʢʘʩʢʘʜ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʨʽʙʥʦʛʦ ʨʽʚʥʷ ʧʽʜʩʠʣʝʥʥʷ, ʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʙʘʛʘʪʦʢʘʩʢʘʜʥʽ ʧʽʜʩʠʣʶʚʘʯʽ. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʪʘʢʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 6.28. 

 

˾͙ͫΦ 6.28 ς ˿ͭͪͯͭͯͪͤ͊͟ ͫͻ͔ͣ͊ ͎͎͋͊͊ͭͦ͊ͫ͊͒ͤͦͦ͟͟ ͙ͨ͒ͫ͜͡Ό͍͊;͊ 

ɿʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 

1 2ʟʘʛ nK K K K=  .                               (6.39) 

 

6.9.1. ɹʘʛʘʪʦʢʘʩʢʘʜʥʽ ʧʽʜʩʠʣʶʚʘʯʽ ʟ ʨʝʟʠʩʪʠʚʥʦ-ʻʤʥʽʩʥʠʤʠ ʤʽʞʢʘʩʢʘʜʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ 

ʐʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʙʫʣʠ ʧʽʜʩʠʣʶʚʘʯʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟ ʨʝʟʠʩʪʠʚʥʦ-ʻʤʥʽʩʥʠʤʠ 

ʤʽʞʢʘʩʢʘʜʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ (ʟ Rʉ-ʟʚ'ʷʟʢʘʤʠ). ɺʦʥʠ ʤʘʶʪʴ ʜʦʙʨʽ ʯʘʩʪʦʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʝʚʝʣʠʢʽ 

ʛʘʙʘʨʠʪʠ, ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ ʽ ʪʦʤʫ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥ ̫ʧʽʜʩʠʣʶʚʘʯʽʚ ʥʘ 

ʜʠʩʢʨʝʪʥʠʭ ʝʣʝʤʝʥʪʘʭ, ʪʘʢ ʽ ʫ ʽʥʪʝʛʨʘʣʴʥʦʤʫ ʚʠʢʦʥʘʥʥʽ.  

ʅʘ ʨʠʩ. 6.29 ʥʘʚʝʜʝʥʦ ʩʭʝʤʫ ʪʘʢʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ. ʇʽʜʩʠʣʶʚʘʯ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʢʘʩʢʘʜʽʚ 

ʧʽʜʩʠʣʝʥʥʷ, ʚʠʢʦʥʘʥʠʭ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ VT1 ̔  VT2 ʟʘ ʩʭʝʤʦʶ ʟ ʉɽ. 

ɺʭʽʜʥʠʡ ʩʠʛʥʘʣ ʧʽʩʣʷ ʧʽʜʩʠʣʝʥʥʷ ʧʝʨʰʠʤ ʢʘʩʢʘʜʦʤ ʯʝʨʝʟ ʢʦʥʜʝʥ-ʩʘʪʦʨ ʉ2 ʥʘʜʭʦʜʠʪʴ ʥʘ ʚʭʽʜ 

ʜʨʫʛʦʛʦ ʢʘʩʢʘʜʫ, ʟ ʚʠʭʦʜʫ ʷʢʦʛʦ ʧʽʜʩʠ-ʣʝʥʠʡ ʚʜʨʫʛʝ ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨ ʉ3 ʧʦʜʘʻʪʴʩʷ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ 

RH. 

ʈʦʟʨʘʭʫʥʦʢ ʙʘʛʘʪʦʢʘʩʢʘʜʥʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʧʦʯʠʥʘʶʪʴ ʽʟ ʨʦʟʨʘʭʫʥʢʫ ʚʠʭʽʜʥʦʛʦ (ʦʩʪʘʥʥʴʦʛʦ) 

ʢʘʩʢʘʜʫ. ʇʦʪʽʤ, ʟʥʘʶʯʠ ʡʦʛʦ ʚʭʽʜʥʫ ʥʘʧʨʫʛʫ, ʷʢʘ ʻ ʚʠʭʽʜʥʦʶ ʥʘʧʨʫʛʦʶ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʘʩʢʘʜʫ, ʧʨʠʩʪʫ-

ʧʘʶʪʴ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʘʩʢʘʜʫ ʽ ʪ.ʜ. ɺʠʭʦʜʷʯʠ ʽʟ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʜʥʦʪʠʧʥʦʩʪʽ, 



ʢʘʩʢʘʜʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʩʠʣʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʦʜʥʘʢʦʚʠʤʠ (ʟʘʟʚʠʯʘʡ ʽʟ ʥʘʡʙʽʣʴʰ ʤʦʞʣʠʚʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʽʜʩʠʣʝʥʥʷ). ʊʦʤʫ ʨʦʟʨʘʭʫʥʦʢ ʟʘʚʞʜʠ ʟʚʦʜʠʪʴʩʷ ʬʘʢʪʠʯʥʦ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʦʜʥʦʛʦ 

ʢʘʩʢʘʜʫ. 

1 2ʥ K ʚʭR R || R || Rº
¡= , 

ʜʝ 1 2R R || R¡ ¡ ¡= ; Rʚʭ2 ï ʚʭʽʜʥʠʡ ʦʧʽʨ ʟʘ ʟʤʽʥʥʠʤ ʩʪʨʫʤʦʤ ʜʨʫʛʦʛʦ ʢʘʩʢʘʜʫ; 2ʥ K ʥR R || Rº
¡= . 

 

 

ʈʠʩ. 6.29 ï ɼʚʦʢʘʩʢʘʜʥʠʡ ʧʽʜʩʠʣʶʚʘʯ ʟ ʨʝʟʠʩʪʠʚʥʦ-ʻʤʥʽʩʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ 

 

ɸʤʧʣʽʪʫʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʢʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʤʘʻ ʚʠʛʣʷʜ, ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 6.30. 

 

 

ʈʠʩ. 6.30 ï ɸʤʧʣʽʪʫʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʘ) ʪʘ ʯʘʩʦʚʽ ʜʽʘʛʨʘʤʠ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ (ʙ) ʜʚʦʢʘʩʢʘʜʥʦʛʦ 

ʧʽʜʩʠʣʶʚʘʯʘ ʟ Rʉ-ʟʚ'ʷʟʢʘʤʠ 

 

ʅʘ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʧʦʟʥʘʯʝʥʦ: 1õ2 ï ʨʦʙʦʯʘ ʜʽʣʷʥʢʘ ʧʽʜʩʠʣʶʚʘʯʘ; 2õ3 ï ʨʝʞʠʤ ʥʘʩʠʯʝʥʥʷ. 

ʚʭmax

ʚʭmin

U
D

U
= ï ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ ʧʽʜʩʠʣʶʚʘʯʘ. 

ʅʘ ʜʽʣʷʥʮʽ 1õ2 ʤʘʻʤʦ ʥʝʟʥʘʯʥʝ ʩʧʦʪʚʦʨʝʥʥʷ ʬʦʨʤʠ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ, ʟʫʤʦʚʣʝʥʝ ʥʝʣʽʥʽʡʥʽʩʪʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʟʠʩʪʦʨʘ. ʉʪʫʧʽʥʴ ʩʧʦʪʚʦʨʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʥʝʣʽʥʽʡʥʠʭ ʚʠʢʨʠʚʣʝʥʴ 

2 2 2

2 3

1

n

ʥ

U U ...U
K

U

+ +
=  ,                   (6.40) 

ʜʝ U1 ï ʝʬʝʢʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʧʝʨʰʦʾ (ʦʩʥʦʚʥʦʾ) ʛʘʨʤʦʥʽʢʠ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ; 

U2, U3, Un ð ʝʬʝʢʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʜʨʫʛʦʾ, ʪʨʝʪʴʦʾ ʽ ʪ.ʜ. (ʚʠʱʠʭ) ʛʘʨʤʦʥʽʢ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ. 



ʅʘʷʚʥʽʩʪʴ ʩʠʛʥʘʣʫ ʥʘ ʚʠʭʦʜʽ ʧʽʜʩʠʣʶʚʘʯʘ ʧʨʠ Uʚʭ < Uʚx m n̔ ʽ ʥʘʚʽʪʴ ʧʨʠ Uʚʭ = 0, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʣʘʩʥʠʤʠ ʰʫʤʘʤʠ ʝʣʝʤʝʥʪʽʚ ʧʽʜʩʠʣʶʚʘʯʘ. ʎʝ ʰʫʤʦʚʠʡ ʩʠʛʥʘʣ, ʟʫʤʦʚʣʝʥʠʡ, ʥʘʧʨʠʢʣʘʜ, 

ʥʝʩʪʘʮʽʦʥʘʨʥʽʩʪʶ ʧʨʦʮʝʩʫ ʽʥʞʝʢʮʽʾ ʥʦʩʽʾʚ ʽʟ ʝʤʽʪʝʨʘ ʚ ʙʘʟʫ ʙʽʧʦʣʷʨʥʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ (ʜʦ ʨʝʯʽ, ʧʦʣʴʦʚʽ 

ʪʨʘʥʟʠʩʪʦʨʠ ʧʦʟʙʘʚʣʝʥʽ ʮʴʦʛʦ ʥʝʜʦʣʽʢʫ, ʫ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʾʭ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʧʝʨʰʦʤʫ ʢʘʩʢʘʜʽ 

ʧʽʜʩʠʣʶʚʘʯʽʚ ʤʘʣʠʭ ʩʠʛʥʘʣʽʚ); ʚʠʥʠʢʘʶʪʴ ʰʫʤʠ ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʬʣʫʢʪʫʘʮʽʡ ʩʪʨʫʤʫ ʧʽʜ ʯʘʩ ʡʦʛʦ 

ʧʨʦʪʽʢʘʥʥ ̫ʯʝʨʝʟ ʤʝʪʘʣʦʢʦʤʧʦʟʠʮʽʡʥʽ, ʚʫʛʽʣʴʥʽ ʪʘ ʽʥʰʽ ʨʝʟʠʩʪʦʨʠ ʽ ʪ.ʧ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠʯʠʥʦʶ ʚʠʭʽʜʥʠʭ 

ʰʫʤʽʚ ʻ ʩʠʛʥʘʣʠ, ʥʘʚʝʜʝʥʽ ʥʘ ʝʣʝʤʝʥʪʘʭ ʽ ʟ'ʻʜʥʘʥʥʷʭ ʧʽʜʩʠʣʶʚʘʯʘ ʟʦʚʥʽʰʥʽʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ 

ʧʦʣʷʤʠ, ʟʘʚʘʜʠ, ʱʦ ʧʨʦʥʠʢʘʶʪʴ ʥʘ ʡʦʛʦ ʚʭʽʜ ʽʟ ʢʽʣ ʞʠʚʣʝʥʥʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚ ʥʠʭ ʧʫʣʴʩʘʮʽʡ ʥʘʧʨʫʛʠ. 

ɼʣʷ ʟʥʠʞʝʥʥʷ ʚʠʭʽʜʥʠʭ ʰʫʤʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʣʝʤʝʥʪʠ ʟ ʤʘʣʠʤʠ ʚʣʘʩʥʠʤʠ ʰʫʤʘʤʠ, 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʝʢʨʘʥʫʚʘʥʥʷ, ʜʦʜʘʪʢʦʚʽ ʬʽʣʴʪʨʠ, ʚʠʙʠʨʘʶʪʴ ʩʭʝʤʠ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʧʫʣʴʩʘʮʽʷʤʠ. 

ʅʘ ʜʽʣʷʥʮʽ 2õ3 ʤʘʻʤʦ ʨʝʞʠʤ ʥʘʩʠʯʝʥʥʷ ʧʽʜʩʠʣʶʚʘʯʘ ʯʝʨʝʟ ʪʝ, ʱʦ ʪʨʘʥʟʠʩʪʦʨ ʪʫʪ ʚʠʭʦʜʠʪʴ ʟʘ 

ʤʝʞʽ ʣʽʥʽʡʥʦʛʦ ʨʝʞʠʤʫ: ʧʦʧʝʨʝʤʽʥʥʦ ʧʝʨʝʭʦʜʠʪʴ ʽʟ ʨʝʞʠʤʫ ʚʽʜʪʠʥʘʥʥʷ ʯʝʨʝʟ ʣʽʥʽʡʥʠʡ ʨʝʞʠʤ ʜʦ 

ʨʝʞʠʤʫ ʥʘʩʠʯʝʥʥʷ ʽ ʥʘʚʧʘʢʠ (ʥʝ ʧʣʫʪʘʡʪʝ ʜʠʥʘʤʽʯʥʠʡ ʨʝʞʠʤ ʥʘʩʠʯʝʥʥʷ ʧʽʜʩʠʣʶʚʘʯʘ ʟʽ ʩʪʘʪʠʯʥʠʤ 

ʨʝʞʠʤʦʤ ʥʘʩʠʯʝʥʥʷ ʪʨʘʥʟʠʩʪʦʨʘ). 

ɼʨʫʛʦʶ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʜʚʦʢʘʩʢʘʜʥʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʟ Rʉ-ʟʚ'ʷʟʢʘʤʠ ʻ ʘʤʧʣʽʪʫʜʥʦ-

ʯʘʩʪʦʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ɸʏʍ), ʷʢʫ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 6.31. 

 

ʈʠʩ. 6.31 ï ɸʏʍ ʜʚʦʢʘʩʢʘʜʥʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʟ RC- ʟʚ'ʷʟʢʘʤʠ 

 

ʇʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ ʥʘ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪʘʭ ʻ ʥʘʷʚʥʽʩʪʴ ʨʦʟʜʽʣʷʶʯʠʭ 

ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʉ1, ʉ2, ʉ3 ʘ ʪʘʢʦʞ ʉɽ, ʦʩʢʽʣʴʢʠ ʦʧʽʨ ʢʦʥʜʝʥʩʘʪʦʨʘ: 
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X
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w w­
= ­¤ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘ ʨʦʟʜʽʣʷʶʯʠʭ ʢʦʥʜʝʥʩʘʪʦʨʘʭ ʧʘʜʘʻ ʯʘʩʪʠʥʘ ʥʘʧʨʫʛʠ ʩʠʛʥʘʣʫ, ʱʦ ʧʦʚʠʥʝʥ 

ʧʝʨʝʜʘʚʘʪʠʩʷ ʫ ʥʘʩʪʫʧʥʠʡ ʢʘʩʢʘʜ ʘʙʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʟ ʨʦʩʪʦʤ ʦʧʦʨʫ ʉɽ ʚʠʥʠʢʘʻ ʩʫʪʪʻʚʠʡ ʅɿɿ ʟʘ 

ʧʽʜʩʠʣʶʚʘʥʠʤ ʩʠʛʥʘʣʦʤ ʟʤʽʥʥʦʾ ʥʘʧʨʫʛʠ. 

ʇʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ ʥʘ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ʻ: 

1) ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʜʘʯʽ ʪʨʘʥʟʠʩʪʦʨʘ ʟʘ ʩʪʨʫʤʦʤ ɓ ʧʨʠ   ɤ > ɤʚ; 

2) ʥʘʷʚʥʽʩʪʴ ʫ ʩʭʝʤʽ ʧʘʨʘʟʠʪʥʠʭ ʻʤʥʦʩʪʝʡ ʪʘ ʽʥʜʫʢʪʠʚʥʦʩʪʝʡ. ʆʩʢʽʣʴʢʠ 
1
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C

X
C

w w­¤
= =; 

L
X L
w

w
­¤
= ­¤, ʪʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʩʠʛʥʘʣʫ (ʘʙʦ ʜʣʷ ʡʦʛʦ ʚʠʱʠʭ ʩʢʣʘʜʦʚʠʭ ʛʘʨʤʦʥʽʢ) 

ʨʦʟʦʩʝʨʝʜʞʝʥʘ ʻʤʥʽʩʪʴ ʣʽʥʽʡ ʟʚ'ʷʟʢʫ ʚ ʤʝʞʘʭ ʢʘʩʢʘʜʫ ʰʫʥʪʫʻ ʯʘʩʪʠʥʫ ʝʥʝʨʛʽʾ ʩʠʛʥʘʣʫ, ʱʦ 



ʧʽʜʩʠʣʶʻʪʴʩʷ, ʘ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʚʽʜʥʠʢʽʚ ʚʝʜʝ ʜʦ ʧʘʜʽʥʥʷ ʥʘ ʥʠʭ ʥʘʧʨʫʛʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʦʝʬʽʮʽʻʥʪ 

ʧʽʜʩʠʣʝʥʥʷ ʟʥʠʞʫʻʪʴʩʷ. 

 

6.9.2. ɹʘʛʘʪʦʢʘʩʢʘʜʥʽ ʧʽʜʩʠʣʶʚʘʯʽ ʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ 

ʋ ʪʘʢʠʭ ʧʽʜʩʠʣʶʚʘʯʘʭ ʟʚ'ʷʟʦʢ ʤʽʞ ʢʘʩʢʘʜʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ. 

ɿʘʟʚʠʯʘʡ, ʧʝʨʚʠʥʥʘ ʦʙʤʦʪʢʘ ʚʤʠʢʘʻʪʴʩʷ ʫ ʚʠʭʽʜʥʝ ʩʪʨʫʤʦʚʝ ʢʦʣʦ ʪʨʘʥʟʠʩʪʦʨʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʘʩʢʘʜʫ, 

ʘ ʚʪʦʨʠʥʥʘ ʦʙʤʦʪʢʘ ï ʜʦ ʚʭʦʜʫ ʥʘʩʪʫʧʥʦʛʦ ʢʘʩʢʘʜʫ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ ʧʝʨʰʦʤʫ 

ʚʠʧʘʜʢʫ ʤʘʻʤʦ ʩʧʨʘʚʫ ʟ ʧʽʜʩʠʣʶʚʘʯʝʤ ʥʘʧʨʫʛʠ, ʫ ʜʨʫʛʦʤʫ ï ʟ ʧʽʜʩʠʣʶʚʘʯʝʤ ʧʦʪʫʞʥʦʩʪʽ. 

ʉʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʧʽʜʩʠʣʶʚʘʯʘ ʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 6.32.  

ʋ ʥʘʚʝʜʝʥʽʡ ʩʭʝʤʽ ʧʝʨʰʠʡ ʢʘʩʢʘʜ ï ʧʽʜʩʠʣʶʚʘʯ ʥʘʧʨʫʛʠ, ʜʨʫʛʠʡ ï ʧʽʜʩʠʣʶʚʘʯ ʧʦʪʫʞʥʦʩʪʽ. 

 

 

ʈʠʩ. 6.32 ï ɼʚʦʢʘʩʢʘʜʥʠʡ ʧʽʜʩʠʣʶʚʘʯ ʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ 

 

ʅʘʡʰʠʨʰʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʽ ʧʽʜʩʠʣʶʚʘʯʽ ʟʥʘʭʦʜʠʣʠ ʜʦ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ʷʢ 

ʧʽʜʩʠʣʶʚʘʯʽ ʧʦʪʫʞʥʦʩʪʽ. ɹʫʜʫʶʪʴʩʷ ʚʦʥʠ ʟʘ ʦʜʥʦʪʘʢʪʥʦʶ ʘʙʦ ʜʚʦʪʘʢʪʥʦʶ ʩʭʝʤʘʤʠ. 

ʉʭʝʤʫ ʦʜʥʦʪʘʢʪʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʧʦʪʫʞʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 6.33. 

ʋ ʢʦʣʝʢʪʦʨʥʝ ʢʦʣʦ ʪʨʘʥʟʠʩʪʦʨʘ VT1 ʫʚʽʤʢʥʝʥʦ ʧʝʨʚʠʥʥʫ ʦʙʤʦʪʢʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ TV1, ʡʦʛʦ ʚʪʦ-

ʨʠʥʥʘ ʦʙʤʦʪʢʘ ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʥʘʚʘʥ-ʪʘʞʝʥʥʷ Rʥ . 

 

ʈʠʩ. 6.33 ï ʆʜʥʦʪʘʢʪʥʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʡ ʧʽʜʩʠʣʶʚʘʯ ʧʦʪʫʞʥʦʩʪʽ 

 

ʂʦʝʬʽʮʽʻʥʪ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 1 2n w / w= , ʜʝ w1, w2 ï ʢʽʣʴʢʽʩʪʴ ʚʠʪʢʽʚ ʧʝʨʚʠʥʥʦʾ ʪʘ ʚʪʦʨʠʥʥʦʾ 

ʦʙʤʦʪʦʢ ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠʟʥʘʯʝʥʥʷ ʨʝʰʪʠ ʝʣʝʤʝʥʪʽʚ ʪʝ ʞ ʩʘʤʝ, ʱʦ ʽ ʚ ʧʦʧʝʨʝʜʥʽʭ ʩʭʝʤʘʭ. ʇʨʘʮʶʻ ʮʝʡ 

ʧʽʜʩʠʣʶʚʘʯ ʫ ʨʝʞʠʤʽ ʢʣʘʩʫ ɸ. 

ɺʝʣʠʯʠʥʘ ʦʧʦʨʫ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʚʝʜʝʥʘ ʜʦ ʧʝʨʚʠʥʥʦʾ ʦʙʤʦʪʢʠ, ʩʪʘʥʦʚʠʪʴ 

2

ʥ ʥR R n¡=  .                                     (6.41) 



ʆʩʢʽʣʴʢʠ 
ʚʠʭ ʥR R¡= , ʪʦ 

2

ʚʠʭ ʥR R n= , ʘ ʢʦʝʬʽʮʽʻʥʪ ʪʨʘʥʩʬʦʨʤʘʮʽʾ:  

ʚʠʭ

ʥ

R
n

R
=  .                                     (6.42) 

ʅʝʜʦʣʽʢʘʤʠ ʥʘʚʝʜʝʥʦʾ ʩʭʝʤʠ ʻ: ʥʠʟʴʢʠʡ ʢ.ʢ.ʜ. ɖ=0,25õ0,3; ʥʘʷʚʥʽʩʪʴ ʩʪʘʣʦʛʦ ʧʽʜʤʘʛʥʽʯʫʚʘʥʥʷ 

ʦʩʝʨʜʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʥʘʩʣʽʜʦʢ ʧʨʦʪʽʢʘʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ I0K ʧʦ ʡʦʛʦ ʧʝʨʚʠʥʥʽʡ ʦʙʤʦʪʮʽ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʛʘʙʘʨʠʪʽʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ɺʢʘʟʘʥʠʭ ʥʝʜʦʣʽʢʽʚ ʧʦʟʙʘʚʣʝʥʠʡ ʜʚʦʪʘʢʪʥʠʡ ʧʽʜʩʠʣʶʚʘʯ ʧʦʪʫʞ-ʥʦʩʪʽ, ʧʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ ʷʢʦʛʦ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 6.34. 

 

 

ʈʠʩ. 6.34 ï ɼʚʦʪʘʢʪʥʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʡ ʧʽʜʩʠʣʶʚʘʯ ʧʦʪʫʞʥʦʩʪʽ 

 

ʇʽʜʩʠʣʶʚʘʯ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʜʥʦʪʘʢʪʥʠʭ ʢʘʩʢʘʜʽʚ, ʚʠʢʦʥʘʥʠʭ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ VT1 ʽ VT2. 

ʇʘʨʘʤʝʪʨʠ ʪʨʘʥʟʠʩʪʦʨʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤʠ. ʊʨʘʥʩʬʦʨʤʘʪʦʨ TV1 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʦʜʘʯʽ ʥʘ ʚʭʽʜ ʧʽʜʩʠʣʶʚʘʯʘ ʜʚʦʭ ʥʘʧʨʫʛ Uʚʭ1 ʪʘ Uʚʭ2, ʨʽʚʥʠʭ ʟʘ ʚʝʣʠʯʠʥʦʶ, ʘʣʝ ʟʩʫʥʫʪʠʭ ʟʘ ʬʘʟʦʶ ʥʘ 

180 ʝʣʝʢʪʨʠʯʥʠʭ ʛʨʘʜʫʩʽʚ. ʊʨʘʥʩʬʦʨʤʘʪʦʨ TV2 ʫʟʛʦʜʞʫʻ ʚʠʭʽʜ ʧʽʜʩʠʣʶʚʘʯʘ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʪʦʙʪʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ ʧʝʨʝʜʘʯʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʈʝʟʠʩʪʦʨʠ R1, R2 ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʨʝʞʠʤʫ ʩʧʦʢʦʶ (ʚ ʨʝʞʠʤʽ ʢʣʘʩʫ ɸɺ) ʜʣʷ ʦʙʦʭ ʪʨʘʥʟʠʩʪʦʨʽʚ. 

ʊʘʢʠʡ ʧʽʜʩʠʣʶʚʘʯ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʫ ʢʣʘʩʽ ɺ (ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʜʽʣʴʥʠʢʘ R1 ï R2) ʘʙʦ ɸɺ. ʋ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ TV2 ʩʪʘʣʝ ʧʽʜʤʘʛʥʽʯʫʚʘʥʥʷ ʚʽʜʩʫʪʥʻ, ʦʩʢʽʣʴʢʠ ʧʦ ʦʜʥʽʡ ʡʦʛʦ ʥʘʧʽʚʦʙʤʦʪʮʽ ʧʦʩʪʽʡʥʠʡ 

ʩʪʨʫʤ ʪʝʯʝ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʘ ʧʦ ʜʨʫʛʽʡ ï ʫ ʧʨʦʪʠʣʝʞʥʦʤʫ, ʧʨʠʯʦʤʫ ɯ0ʂ1=ɯ0ʂ2. 

ʈʦʟʛʣʷʥʝʤʦ ʨʦʙʦʪʫ ʧʽʜʩʠʣʶʚʘʯʘ ʟʘ ʜʽʾ Uʚx. 

ʗʢʱʦ ʧʦʣʷʨʥʽʩʪʴ Uʚx1, ʪʘʢʘ, ʷʢ ʚʢʘʟʘʥʘ ʥʘ ʩʭʝʤʽ ʙʝʟ ʜʫʞʦʢ, ʪʨʘʥʟʠʩʪʦʨ VT2 ʟʘʢʨʠʪʠʡ, a VT1 

ʧʨʘʮʶʻ ʫ ʨʝʞʠʤʽ ʧʽʜʩʠʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚ ʢʦʣʝʢʪʦʨʥʦʤʫ ʢʦʣʽ VT1 ʟ'ʷʚʣʷʻʪʴʩʷ ʧʽʜʩʠʣʝʥʘ ʥʘʧʽʚʭʚʠʣʷ 

ʩʪʨʫʤʫ, ʱʦ ʯʝʨʝʟ ʚʝʨʭʥʶ ʧʝʨʚʠʥʥʫ ʥʘʧʽʚʦʙʤʦʪʢʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ TV2 ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɿʘ ʧʦʣʷʨʥʦʩʪʽ Uʚʭ1, ʚʢʘʟʘʥʦ ʾʫ ʜʫʞʢʘʭ, ʪʨʘʥʟʠʩʪʦʨ VT1 ʟʘʢʨʠʪʠʡ, a VT2 ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʨʝʞʠʤʽ 

ʧʽʜʩʠʣʝʥʥʷ ʧʽʜ ʜʽʻʶ Uʚx2. ʅʘʧʽʚʭʚʠʣʷ ʩʪʨʫʤʫ, ʱʦ ʧʨʦʪʽʢʘʻ ʫ ʢʦʣʝʢʪʦʨʥʦʤʫ ʢʦʣʽ VT2, ʤʘʻ ʧʨʦʪʠʣʝʞʥʠʡ 

ʥʘʧʨʷʤʦʢ ʽ ʯʝʨʝʟ ʥʠʞʥʶ ʧʝʨʚʠʥʥʫ ʥʘʧʽʚʦʙʤʦʪʢʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ TV2 ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʨʘʥʟʠʩʪʦʨʠ VT1 ʽ VT2 ʟʘ ʧʝʨʽʦʜ ʧʽʜʩʠʣʶʚʘʥʦʛʦ ʩʠʛʥʘʣʫ ʧʨʘʮʶʶʪʴ ʧʦ ʯʝʨʟʽ, 

ʩʪʚʦʨʶʶʯʠ ʧʽʜʩʠʣʝʥʫ ʟʤʽʥʥʫ ʥʘʧʨʫʛʫ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʽ ʟʘ ʜʚʘ ʪʘʢʪʠ. 

ʅʘ ʨʠʩ. 6.35 ʟʦʙʨʘʞʝʥʦ ʚʠʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʟʠʩʪʦʨʘ ʪʘ ʧʦʙʫʜʦʚʫ ʯʘʩʦʚʦʾ ʜʽʘʛʨʘʤʠ 

ʽʤʧʫʣʴʩʫ ʢʦʣʝʢʪʦʨʥʦʛʦ ʩʪʨʫʤʫ.  


