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ɼɸʅɯ ʇʈʆ ʈɽɼɸʂʎɯɰ ɼʆʂʋʄɽʅʊɸ 

 

ʎʷ ʥʘʩʪʘʥʦʚʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʧʨʠʥʮʠʧʘʤʠ 

ʨʦʙʦʪʠ, ʢʦʥʩʪʨʫʢʮʽʻʶ, ʧʨʘʚʠʣʘʤʠ ʤʦʥʪʘʞʫ, ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʘʚʪʦʤʘʪʠʢʠ ʈʉ83-ɸɺ3. 

ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠʩʪʨʦʶ, ʢʨʽʤ ʚʠʤʦʛ ʜʘʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʟʘʛʘʣʴʥʠʭ ʚʠʤʦʛ, ʱʦ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʯʠʥʥʠʤʠ ʽʥʩʪʨʫʢʮʽʷʤʠ ʪʘ ʧʨʘʚʠʣʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʨʠʩʪʨʦʾʚ ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʘʚʪʦʤʘʪʠʢʠ. 

ɼʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ ʟʘʭʠʩʪʫ ʈʉ83-ɸɺ3 

ʜʦʧʫʩʢʘʶʪʴʩʷ ʦʩʦʙʠ, ʷʢʽ ʚʠʚʯʠʣʠ ʜʘʥʫ ʥʘʩʪʘʥʦʚʫ ʪʘ ʧʨʦʡʰʣʠ 

ʧʝʨʝʚʽʨʢʫ ʟʥʘʥʴ ʇʨʘʚʠʣ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ 

(ʇɹɽɽ) ʪʘ ʇʨʘʚʠʣ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ (ʇʊɽ). 

ʇʝʨʝʜ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʧʨʠʩʪʨʦʶ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʝʨʝʚʽʨʠʪʠ ʡʦʛʦ 

ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. 

ʄʽʢʨʦʧʨʦʮʝʩʦʨʥʠʡ ʧʨʠʩʪʨʽʡ ʟʘʭʠʩʪʫ ʈʉ83-ɸɺ3 ʧʦʚʠʥʝʥ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʴ ʥʘ ʟʘʟʝʤʣʝʥʠʭ ʤʝʪʘʣʝʚʠʭ ʧʘʥʝʣʷʭ ʰʘʬ ʘʙʦ ʱʠʪʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʛʚʠʥʪ ʟʘʟʝʤʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟ'ʻʜʥʘʥʠʡ ʟ 

ʢʦʥʪʫʨʦʤ ʟʘʟʝʤʣʝʥʥʷ ʦʙ'ʻʢʪʘ ʤʽʜʥʠʤ ʧʨʦʚʦʜʦʤ ʧʝʨʝʨʽʟʦʤ ʥʝ ʤʝʥʰʝ 

2,5 ʤʤ2 .  

ɺʝʨʩʽʷ ʜʦʢʫʤʝʥʪʘ ɼʘʪʘ ʚʠʧʫʩʢʫ ɼʘʥʽ 

3.04 21.1 2.2021 ɺʠʧʫʩʢ ʜʦʢʫʤʝʥʪʘ 

3.05 20.01.2023 ʈʝʜʘʛʫʚʘʥʥʷ 

3.06 11.07.2023 ʈʝʜʘʛʫʚʘʥʥʷ 

3.07 17.10.2024 ʈʝʜʘʛʫʚʘʥʥʷ 

3.08 12.04.2025 ʈʝʜʘʛʫʚʘʥʥʷ 
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ʋɺɸɻɸ! 

1. ʅʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʪʘ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʧʨʠʩʪʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʘʚʠʣʴʥʦʾ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʦʤʫ ʧʝʨʝʜ ʤʦʥʪʘʞʝʤ ʪʘ ʚʢʣʶʯʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦ 

ʫʚʘʞʥʦ ʦʟʥʘʡʦʤʠʪʠʩʴ ʽʟ ʮʠʤ ʜʦʢʫʤʝʥʪʦʤ. 

2. ʇʝʨʝʜ ʚʢʣʶʯʝʥʥʷʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʪʨʫʤʫ ʧʨʠʩʪʨʽʡ ʥʝʦʙʭʽʜʥʦ 

ʟʘʟʝʤʣʠʪʠ. 

3. ʇʨʠ ʧʝʨʝʚʽʨʮʽ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ ʤʝʛʦʤʤʝʪʨʦʤ ʟʘʟʝʤʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʟʥʷʪʠ. 
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ʇɽʈɽʃɯʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ʉʂʆʈʆʏɽʅʔ 

ɸɺʈ ï ʘʚʪʦʤʘʪʠʯʥʝ ʚʚʽʤʢʥʝʥʥʷ ʨʝʟʝʨʚʫ; 

ɸʇɺ ï ʘʚʪʦʤʘʪʠʯʥʝ ʧʦʚʪʦʨʥʝ ʚʚʽʤʢʥʝʥʥʷ; 

ɸʏʈ ï ʘʚʪʦʤʘʪʠʯʥʝ ʯʘʩʪʦʪʥʝ ʨʦʟʚʘʥʪʘʞʝʥʥʷ; 

ɸʏʈʏ ï ʘʚʪʦʤʘʪʠʯʥʝ ʯʘʩʪʦʪʥʝ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʟʘ ʯʘʩʪʦʪʦʶ ʤʝʨʝʞʽ; 

ɹʅʊ ï ʙʣʦʢʫʚʘʥʥʷ ʚʽʜ ʢʠʜʢʘ ʩʪʨʫʤʫ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ; 

ɺʄɹ ï ʚʦʣʴʪʤʝʪʨʦʚʝ ʙʣʦʢʫʚʘʥʥʷ (ʧʦ ʥʘʧʨʫʟʽ) 

ɺɺ ï ʚʠʩʦʢʦʚʦʣʴʪʥʠʡ ʚʠʤʠʢʘʯ; 

ɿɼɿ ï ʟʘʭʠʩʪ ʚʽʜ ʜʫʛʦʚʠʭ ʟʘʤʠʢʘʥʴ; 

ɼ.ʬ. ï ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ; 

ɾɸ ï ʞʫʨʥʘʣ ʘʚʘʨʽʡ; 

ɾʇ ï ʞʫʨʥʘʣ ʧʦʜʽʡ; 

ɿʄʅ ï ʟʘʭʠʩʪ ʤʽʥʽʤʘʣʴʥʦʾ ʥʘʧʨʫʛʠ; 

ɿʅ ï ʟʘʭʠʩʪ ʧʦ ʥʘʧʨʫʟʽ; 

ɿʅɿ ï ʟʘʭʠʩʪ ʚʽʜ ʟʘʤʠʢʘʥʴ ʥʘ ʟʝʤʣʶ; 

ɹʅʅ ï ʟʘʭʠʩʪ ʚʽʜ ʦʙʨʠʚʫ ʢʽʣ ʥʘʧʨʫʛʠ (ʘʥʘʣʦʛ ʂʈɹ-12); 

ɿʇʅ ï ʟʘʭʠʩʪ ʚʽʜ ʧʽʜʚʠʱʝʥʥʷ ʥʘʧʨʫʛʠ; 

ʂɿ ï ʢʦʨʦʪʢʝ ʟʘʤʠʢʘʥʥʷ; 

ʂʈʇ ï ʢʦʤʧʣʝʢʪʥʠʡ ʨʦʟʧʦʜʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ; 

ʂʈʇɿ ï ʢʦʤʧʣʝʢʪʥʠʡ ʨʦʟʧʦʜʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʟʦʚʥʽʰʥʴʦʾ ʫʩʪʘʥʦʚʢʠ; 

ʂʉʆ ï ʢʘʤʝʨʠ ʟ ʦʜʥʦʩʪʦʨʦʥʥʽʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ; 

ʃɿʐ ï ʣʦʛʽʯʥʠʡ ʟʘʭʠʩʪ ʰʠʥ; 

ʄʉɿ ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʨʫʤʦʚʠʡ ʟʘʭʠʩʪ; 

ʅʎɽɺʆ ï ʥʝʩʧʨʘʚʥʽʩʪʴ ʢʽʣ ʝʣʝʢʪʨʦʤʘʛʥʽʪʽʚ ʚʢʣʶʯʝʥʥʷ ʽ ʚʽʜʢʣʶʯʝʥʥʷ; 

ʆɹʈ ï ʟʘʭʠʩʪ ʧʦ ʩʪʨʫʤʫ ʟʚʦʨʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

ɺʄʇ ï ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʧʦʰʢʦʜʞʝʥʥʷ; 

ʆʅʄ ï ʦʨʛʘʥ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ; 

ɺʈʋ ï ʚʽʜʢʨʠʪʠʡ ʨʦʟʧʦʜʽʣʴʯʽʡ ʧʨʠʩʪʨʽʡ; 

ʇɿ ï ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ʈʇɺ ï ʨʝʣʝ ʧʦʣʦʞʝʥʥʷ ɺɺ ʚʢʣʶʯʝʥʦ; 
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ʈʇʆ ï ʨʝʣʝ ʧʦʣʦʞʝʥʥʷ ɺɺ ʚʽʜʢʣʶʯʝʥʦ ; 

ʈɹʄ ï ʨʝʣʝ ʙʣʦʢʫʚʘʥʥʷ ʚʽʜ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʢʣʶʯʝʥʥʷ; 

ʇʈɺɺ ï ʧʨʠʩʪʨʽʡ ʨʝʟʝʨʚʫʚʘʥʥʷ ʚʽʜʤʦʚʠ ʚʠʤʠʢʘʯʘ; 

ʏɸʇɺ ï ʯʘʩʪʦʪʥʝ ɸʇɺ; 

ʏɸʇɺʏ ï ʯʘʩʪʦʪʥʝ ɸʇɺ ʟʘ ʯʘʩʪʦʪʦʶ ʤʝʨʝʞʽ; 

Ὗ̎ ̏ ̍ï ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ; 

Ό̎̏ ̍ï ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ; 

σΌī ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

Ὂ̒ ī ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʤʝʨʝʞʽ; 

DI ï ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ; 

KL ï ʚʠʭʽʜʥʽ ʨʝʣʝ; 

VD ï ʩʚʽʪʣʦʜʽʦʜʠ ʽʥʜʠʢʘʮʽʾ; 

  



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

9 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

1 ʆʧʠʩ ʪʘ ʨʦʙʦʪʘ ʧʨʠʩʪʨʦʶ 

1.1  ʇʨʠʟʥʘʯʝʥʥʷ ʧʨʠʩʪʨʦʶ 

ʇʨʠʩʪʨʽʡ ʈʉ83-ɸɺ3 (ʜʘʣʽ ï ʧʨʠʩʪʨʽʡ) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʭʝʤʘʭ 

ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʧʨʦʪʠʘʚʘʨʽʡʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ʧʨʠʻʜʥʘʥʴ ʥʘʧʨʫʛʦʶ 6...35 ʢɺ, ʘ 

ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʥʘ ʧʨʠʻʜʥʘʥʥʷʭ ʚʠʱʠʭ ʢʣʘʩʽʚ ʥʘʧʨʫʛʠ. 

ʇʨʠʩʪʨʽʡ ʤʦʞʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʚ ʨʝʣʝʡʥʠʭ ʚʽʜʩʽʢʘʭ ʂʈʇ, ʂʈʇɿ ʽ ʂʉʆ, ʥʘ 

ʧʘʥʝʣʷʭ ʪʘ ʰʘʬʘʭ ʚ ʨʝʣʝʡʥʠʭ ʟʘʣʘʭ ʽ ʥʘ ʧʫʣʴʪʘʭ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʪʘʢʦʞ ʫ ʨʝʣʝʡʥʠʭ 

ʰʘʬʘʭ ʟʦʚʥʽʰʥʴʦʾ ʫʩʪʘʥʦʚʢʠ ʥʘ ɺʈʇ. 

ʇʨʠʩʪʨʽʡ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʷʢ ʩʘʤʦʩʪʽʡʥʠʡ ʧʨʠʩʪʨʽʡ, ʪʘʢ ʽ ʟ ʽʥʰʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ ʈɿɸ. 

ʈʉ83-ɸɺ3 ï ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʮʠʬʨʦʚʠʡ ʧʨʠʩʪʨʽʡ, ʟʽʙʨʘʥʠʡ ʥʘ ʩʫʯʘʩʥʽʡ 

ʝʣʝʤʝʥʪʥʽʡ ʙʘʟʽ, ʱʦ ʧʦʻʜʥʫʻ ʨʽʟʥʽ ʬʫʥʢʮʽʾ ʟʘʭʠʩʪʫ, ʢʦʥʪʨʦʣʶ, ʢʝʨʫʚʘʥʥʷ ʪʘ 

ʩʠʛʥʘʣʽʟʘʮʽʾ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʨʠʩʪʨʦʶ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʦʢ 1. 

 

ʈʠʩʫʥʦʢ 1 ï ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʨʠʩʪʨʦʶ ʈʉ83-ɸɺ3 
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ʇʨʠʩʪʨʽʡ ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʪʫʧʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ: 

ī  ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ ʟʘʭʠʩʪʫ, ʘʚʪʦʤʘʪʠʢʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʠʛʥʘʣʽʟʘʮʽʾ; 

ī  ʣʦʢʘʣʴʥʝ (ʤʽʩʮʝʚʝ) ʪʘ ʜʠʩʪʘʥʮʽʡʥʝ ʟʘʚʜʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

(ʚʚʝʜʝʥʥʷ ʟʘʭʠʩʪʫ ʪʘ ʘʚʪʦʤʘʪʠʢʠ, ʚʠʙʽʨ ʟʘʭʠʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʽʣʴʢʦʩʪʽ ʩʪʫʧʝʥʽʚ 

ʟʘʭʠʩʪʫ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʩʮʠʣʦʛʨʘʬʘ, ʬʫʥʢʮʽʡ ʩʚʽʪʣʦʜʽʦʜʽʚ ʪʘ ʽʥ.) ʪʘ ʾʾ ʟʙʝʨʝʞʝʥʥʷ; 

ī  ʜʠʩʪʘʥʮʽʡʥʝ ʧʝʨʝʤʠʢʘʥʥʷ ʛʨʫʧ ʫʩʪʘʚʦʢ ; 

ī  ʩʠʛʥʘʣʽʟʘʮʽʶ ʨʦʙʦʪʠ ʟʘʭʠʩʪʽʚ ʽ ʘʚʪʦʤʘʪʠʢʠ, ʧʦʣʦʞʝʥʥʷ ʢʦʤʫʪʘʮʽʡʥʠʭ 

ʘʧʘʨʘʪʽʚ, ʥʝʩʧʨʘʚʥʦʩʪʽ ʧʨʠʩʪʨʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʟʥʘʯʝʥʠʭ ʨʝʣʝ ʪʘ ʩʚʽʪʣʦʜʽʦʜʽʚ,  

ʘ ʪʘʢʦʞ ʧʦ ʢʘʥʘʣʫ ɸʉʋ; 

ī  ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʫ ʘʚʘʨʽʾ, ʨʝʻʩʪʨʘʮʽʶ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʦʩʮʠʣʦʛʨʘʤ; 

ī  ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʦʜʥʽʻʾ ʟ ʚʠʙʨʘʥʠʭ ʪʦʯʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʦʚʘʥʠʭ ʨʝʣʝ; 

ī  ʢʦʥʪʨʦʣʴ ʪʘ ʽʥʜʠʢʘʮʽʶ ʧʦʣʦʞʝʥʥʷ ʚʠʤʠʢʘʯʘ, ʘ ʪʘʢʦʞ ʩʧʨʘʚʥʦʩʪʽ ʡʦʛʦ ʢʽʣ 

ʫʧʨʘʚʣʽʥʥʷ, ʤʽʩʮʝʚʝ ʪʘ ʜʠʩʪʘʥʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ ʚʠʤʠʢʘʯʝʤ, ʧʝʨʝʤʠʢʘʥʥʷ ʨʝʞʠʤʫ 

ʢʝʨʫʚʘʥʥʷ, ʜʽʘʛʥʦʩʪʠʢʫ ʚʠʤʠʢʘʯʘ; 

ī  ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʝʣʝʢʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙ'ʻʢʪʘ, ʱʦ 

ʟʘʭʠʱʘʻʪʴʩʷ; 

ī  ʙʝʟʧʝʨʝʨʚʥʠʡ ʦʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ (ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ) 

ʧʨʠʩʪʨʦʶ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʯʘʩʫ ʨʦʙʦʪʠ; 

ī  ʛʘʣʴʚʘʥʽʯʥʫ ʨʦʟʚ'ʷʟʢʫ ʚʭʦʜʽʚ ʪʘ ʚʠʭʦʜʽʚ, ʚʢʣʶʯʘʶʯʠ ʞʠʚʣʝʥʥʷ, ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʶ ʟʘʭʠʩʪʫ ʚʽʜ ʧʝʨʝʰʢʦʜ; 

ī  ʚʠʩʦʢʠʡ ʦʧʽʨ ʪʘ ʤʽʮʥʽʩʪʴ ʽʟʦʣʷʮʽʾ ʚʭʦʜʽʚ ʪʘ ʚʠʭʦʜʽʚ ʜʦ ʢʦʨʧʫʩʫ  ̔ʤʽʞ ʩʦʙʦʶ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʨʠʩʪʨʦʶ ʜʦ ʧʝʨʝʥʘʧʨʫʛ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʚʪʦʨʠʥʥʠʭ 

ʢʦʣʘʭ ʂʈʇ; 

ʋ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʽ ʢʘʣʝʥʜʘʨ ʪʘ ʛʦʜʠʥʥʠʢ ʧʦʪʦʯʥʦʛʦ ʯʘʩʫ ʟ 

ʝʥʝʨʛʦʥʝʟʘʣʝʞʥʠʤ ʞʠʚʣʝʥʥʷʤ ʟ ʽʥʜʠʢʘʮʽʻʶ ʨʦʢʫ, ʤʽʩʷʮʷ, ʜʥʷ ʤʽʩʷʮʷ, ʛʦʜʠʥʠ, 

ʭʚʠʣʠʥʠ ʪʘ ʩʝʢʫʥʜʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʭʦʜʫ ʛʦʜʠʥʥʠʢʘ ʧʦ ɸʉʋ.  ʇʨʠʩʪʨʽʡ 

ʟʘʙʝʟʧʝʯʫʻ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʛʦʜʠʥʥʠʢʘ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʇʝʨʝʣʽʢ ʬʫʥʢʮʽʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠʩʪʨʦʻʤ, ʥʘʚʝʜʝʥʦ ʫ (ʊʘʙʣʠʮʷ 1) 
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ʊʘʙʣʠʮʷ 1 ʇʝʨʝʣʽʢ ʬʫʥʢʮʽʡ, ʷʢʽ ʚʠʢʦʥʫʻ ʧʨʠʩʪʨʽʡ 

 ̄

ʟ/ʧ 
ʌʫʥʢʮʽʷ 

ʂʽʣʴʢʽʩʪʴ 

ʩʪʫʧʝʥʽʚ 

ʟʘʭʠʩʪʫ 

ʂʦʜ ANSI 

1 2 3 4 

1 

ʄʉɿ ʥʘʧʨʘʚʣʝʥʠʡ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʚʝʜʝʥʥʷ 

ʥʘʧʨʘʚʣʝʥʦʩʪʽ, ʟ ʙʣʦʢʫʚʘʥʥʷʤ ʧʦ ʥʘʧʨʫʟʽ Ὗ̕ , 

Ὗ̌ , Ὗ   ʘʙʦ Ὗ  , ʽʟ ʟʘʣʝʞʥʠʤʠ ʪʘ 

ʥʝʟʘʣʝʞʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

5 
67(V), 

50/51(V) 

2 

ɿʘʭʠʩʪ ʚʽʜ ʟʘʤʠʢʘʥʥʷ ʥʘ ʟʝʤʣʶ (ɿʅɿ) ʧʦ ʩʪʨʫʤʫ 

σὍ, ʧʦ ʥʘʧʨʫʟʽ σὟ, ʘʙʦ ʦʧʦʨʫ ὤ, ʥʘʧʨʘʚʣʝʥʠʡ, ʟ 
ʤʦʞʣʠʚʽʩʪʶ ʚʠʚʝʜʝʥʥʷ ʥʘʧʨʘʚʣʝʥʦʩʪʽ, ʟ ʧʫʩʢʦʤ 

ʧʦ σὟ ʘʙʦ ʙʝʟ ʧʫʩʢʫ, ʟ ʟʘʣʝʞʥʠʤʠ ʪʘ 

ʥʝʟʘʣʝʞʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

4 

67N, 

50/51N, 

21N/59N 

3 

ɿʘʭʠʩʪ ʚʽʜ ʟʘʤʠʢʘʥʥʷ ʥʘ ʟʝʤʣʶ ʽʟ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʟʘʣʝʞʥʠʤʠ ʚʽʜ ʩʫʤʠ ʚʠʱʠʭ 

ʛʘʨʤʦʥʽʢ σὍ 

2 - 

4 
ɿʘʭʠʩʪ ʧʦ ʩʪʨʫʤʫ ʟʚʦʨʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʆɹʈ 

 (Ὅ, Ὅ Ὅϳ ) 
2 46 

5 
ɿʘʭʠʩʪ ʧʦ ʥʘʧʨʫʟʽ ɿʅ (ɿʄʅ Ὗ̕ , ɿʄʅ Ὗ̌, ɿʇʅ Ὗ̌, 

ɿʇʅ σὟ, ɿʄʅ Ὗ, ɿʇʅ Ὗ) 4 

27, 47, 59, 

59N, 27-1, 

59-2 

6 ɸʏʈ ʟʘ ʯʘʩʪʦʪʦʶ ʤʝʨʝʞʽ (ɸʏʈʏ) 2 81L 

7 ʏɸʇɺ ʟʘ ʯʘʩʪʦʪʦʶ ʤʝʨʝʞʽ (ʏɸʇɺʏ) 2  

8 ʅʘʧʨʘʚʣʝʥʠʡ ʟʘʭʠʩʪ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ɿɸʄ) 1  

9 ɿʘʭʠʩʪ ʚʽʜ ʜʫʛʦʚʠʭ ʟʘʤʠʢʘʥʴ (ɿɼɿ) 3  

10 ʃʦʛʽʯʥʠʡ ʟʘʭʠʩʪ ʰʠʥ (ʃɿʐ) 1  

11 ʇʈɺɺ 2 50BF 

12 ʃʦʛʽʢʘ ɸʏʈ-ʏɸʇɺ ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ 2  

13 ɸʇɺ 2 79 

14 ɹʅʅ 1 VTS 

15 ɸɺʈ/ ɺʅʈ 1  

16 ɺʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʧʦʰʢʦʜʞʝʥʥʷ (ɺʄʇ) +  

17 ʋʧʨʘʚʣʽʥʥʷ ʚʠʤʠʢʘʯʝʤ (ɸʋɺ) +  

18 ʂʦʥʪʨʦʣʴ ʨʝʩʫʨʩʫ ʚʠʤʠʢʘʯʘ +  

19 ʊʝʭʥʽʯʥʠʡ ʦʙʣʽʢ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ +  

20 

ɺʠʤʽʨʶʚʘʥʥʷ, ʨʦʟʨʘʭʫʥʦʢ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ 

ʜʠʩʧʣʝʾ ʪʘ ʧʝʨʝʜʘʯʘ ʧʦ ʤʝʨʝʞʽ ʚʩʽʭ ʘʥʘʣʦʛʦʚʠʭ 

ʚʝʣʠʯʠʥ ʟ ʷʢʠʤʠ ʧʨʘʮʶʻ ʧʨʠʩʪʨʽʡ 

+  
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ʇʨʠʩʪʨʽʡ ʥʝ ʩʧʨʘʮʴʦʚʫʻ ʭʠʙʥʦ ʽ ʥʝ ʫʰʢʦʜʞʫʻʪʴʩʷ: 

ī ʧʨʠ ʟʥʷʪʪʽ ʪʘ ʧʦʜʘʯʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʪʨʫʤʫ, ʘ ʪʘʢʦʞ ʧʨʠ ʧʝʨʝʨʚʘʭ ʞʠʚʣʝʥʥʷ 

ʙʫʜʴ-ʷʢʦʾ ʪʨʠʚʘʣʦʩʪʽ ʟ ʧʦʜʘʣʴʰʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ; 

ī ʧʨʠ ʧʦʜʘʯʽ ʥʘʧʨʫʛʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʟʚʦʨʦʪʥʦʾ ʧʦʣʷʨʥʦʩʪʽ; 

ī ʧʨʠ ʟʘʤʠʢʘʥʥʽ ʥʘ ʟʝʤʣʶ ʢʽʣ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʪʨʫʤʫ. 

ʇʨʠʩʪʨʽʡ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʟʘʭʠʩʪʫ ʪʘ ʘʚʪʦʤʘʪʠʢʠ (ʫʩʪʘʚʦʢ) ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʥʘʷʚʥʦʩʪʽ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʭʦʜʫ ʛʦʜʠʥʥʠʢʘ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʚ ʧʘʤ'ʷʪʽ ʟʘʬʽʢʩʦʚʘʥʠʭ ʜʘʥʠʭ 

(ʜʘʥʽ ʞʫʨʥʘʣʽʚ ʘʚʘʨʽʡ, ʧʦʜʽʡ, ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʦʩʮʠʣʦʛʨʘʤ) ʧʨʠ ʟʥʠʢʥʝʥʥʽ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʞʠʚʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʤʽʥʥʠʡ Lithium  Manganese   Dioxide 

ʝʣʝʤʝʥʪ ʞʠʚʣʝʥʥʷ (ʙʘʪʘʨʝʡʢʘ ʪʠʧʫ CR123A, 3.0 ɺ, 1550 ʤɸ * ʛʦʜ ). ʅʦʚʘ ʙʘʪʘʨʝʡʢʘ 

ʫ ʧʨʠʩʪʨʦʾ ʙʝʟ ʦʧʝʨʘʪʠʚʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʧʨʦʪʷʛʦʤ 5 ʨʦʢʽʚ. ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʙʘʪʘʨʝʡʢʠ ʟʘ ʫʤʦʚʠ 

ʧʨʠʩʫʪʥʦʩʪʽ ʥʘ ʨʝʣʝ ʥʘʧʨʫʛʠ ʧʨʦʪʷʛʦʤ 90% ʯʘʩʫ ï 10 ʨʦʢʽʚ. 

ɼʣʷ ʨʦʙʦʪʠ ʟ ʧʨʠʩʪʨʦʻʤ, ʡʦʛʦ ʧʝʨʝʚʽʨʢʠ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʨʠʢʣʘʜʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ çBURZAè, çComTradeVieweè, ʘʢʪʫʘʣʴʥʽ 

ʚʝʨʩʽʾ ʷʢʠʭ ʨʘʟʦʤ ʟ ʥʘʩʪʘʥʦʚʘʤʠ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʟ ʩʘʡʪʫ ʢʦʤʧʘʥʽʾ çʈɿɸ 

ʉʀʉʊɽʄɿè. 

1.2 ɯʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ. 

ʇʨʠʩʪʨʽʡ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʝʨʽʾ ʩʪʘʥʜʘʨʪʽʚ EN IEC 62443 ʪʘ EN IEC 62351. 

ʇʨʠʩʪʨʽʡ ʻ ʩʫʤʽʩʥʠʤ ʟ ʚʠʤʦʛʘʤʠ ʩʪʘʥʜʘʨʪʫ EN IEC 62351-3 ʜʣʷ ʟʘʭʠʱʝʥʠʭ ʤʝʨʝʞ 

TCP/IP ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠ ʟʛʽʜʥʦ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʩʝʨʽʾ 

EN IEC 62351 ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʟʚ'ʷʟʢʫ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ  ʩʝʨʪʠʬʽʢʦʚʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʫ EN ISO 9001. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠʩʪʨʦʾʚ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʟʘʭʠʩʪʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ (ʩʪʘʥʜʘʨʪʠ ʩʝʨʽʾ 

ISO/IEC 2700x). ʎʝ ʛʘʨʘʥʪʫʻ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʚʠʨʦʙʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʫ ʚʽʜʥʦʰʝʥʥʽ 

ʟʘʭʠʱʝʥʦʩʪʽ ʚʽʜ ʢʽʙʝʨʥʝʪʠʯʥʠʭ ʘʪʘʢ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞʘʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ ʩʝʨʽʾ EN IEC 62443. 
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 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

 

1.3 ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʩʪʨʦʶ 

ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʩʪʨʦʶ ʥʘʚʝʜʝʥʽ ʚ (ʊʘʙʣʠʮʷ 2) 

ʊʘʙʣʠʮʷ 2 ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʠʩʪʨʦʶ ʈʉ83-ɸɺ3 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

1 2 

ʇʘʨʘʤʝʪʨʠ ʥʘʜʽʡʥʦʩʪʽ 

ʇʦʚʥʠʡ ʩʝʨʝʜʥʽʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʥʝ ʤʝʥʰʝ 25 ʨʦʢʽʚ (ʟʘ ʫʤʦʚʠ 

ʩʚʦʻʯʘʩʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ 

ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ ʟ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ) 

ʉʝʨʝʜʥʻ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʥʝ ʤʝʥʰʝ 100 000 ʛʦʜ. 

ʋʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʈʦʙʦʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜ ʤʽʥʫʩ 40 ʜʦ +70 Üʉ 

ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʥʝ ʙʽʣʴʰʝ 98% ʧʨʠ 25 Üʉ 

ʂʣʽʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ ʪʘ ʢʘʪʝʛʦʨʽʷ 

ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʽʚ 

- ʤʘʢʨʦʢʣʽʤʘʪʠʯʥʽ ʨʘʡʦʥʠ ʟ 

ʧʦʤʽʨʥʠʤ ʪʘ ʭʦʣʦʜʥʠʤ 

ʢʣʽʤʘʪʦʤ; 

- ʝʢʩʧʣʫʘʪʘʮʽʷ ʚ ʥʝʨʝʛʫʣʷʨʥʦ 

ʦʧʘʣʶʚʘʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ; 

- ʟ ʨʦʟʰʠʨʝʥʠʤ ʜʽʘʧʘʟʦʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʦʚʽʪʨʷ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʠʩʦʪʘ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ 

ʥʝ ʙʽʣʴʰʝ 2000 ʤ 

ʢʦʦʨʜʠʥʘʮʽʷ ʽʟʦʣʷʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʠʩʦʪʠ: 

- ʢʦʨʠʛʫʚʘʥʥʷ ʟʥʘʯʝʥʴ 

ʧʦʚʽʪʨʷʥʠʭ ʧʨʦʤʽʞʢʽʚ 

(ʨʦʟʨʽʜʞʝʥʝ ʧʦʚʽʪʨʷ) ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ EN ɯɽʉ 60664-1 

ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚʠʙʫʭʦʙʝʟʧʝʯʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʧʦʚʽʪʨʷ ʥʝ ʤʽʩʪʠʪʴ ʢʦʨʦʟʽʡʥʦʛʦ, 

ʟʘʧʘʣʶʚʘʥʦʛʦ ʧʠʣʫ ʘʙʦ ʩʫʤʽʰʽ, 

ʱʦ ʨʫʡʥʫʶʪʴ ʽʟʦʣʷʮʽʶ ʪʘ ʤʝʪʘʣʠ 
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 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

1 2 

ʄʽʩʮʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʘʻ ʙʫʪʠ ʟʘʭʠʱʝʥʦ ʚʽʜ ʧʦʧʘʜʘʥʥʷ 

ʙʨʠʟʦʢ, ʚʦʜʠ, ʤʘʩʪʠʣ, ʝʤʫʣʴʩʽʡ, ʘ 

ʪʘʢʦʞ ʚʽʜ ʧʨʷʤʦʾ ʜʽʾ ʩʦʥʷʯʥʦʾ 

ʨʘʜʽʘʮʽʾ 

ɺʽʙʨʘʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ 

ʜʦ 0,5 g ʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ 

0,5é100 ɻʮ 

ɹʘʛʘʪʦʨʘʟʦʚʽ ʫʜʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʠʚʘʣʽʩʪʶ ʚʽʜ 2 ʜʦ 20 ʤʩ ʽʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ 3g 

ʉʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ʦʙʦʣʦʥʢʠ - ʧʦ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ - IP54 ; 

- ʧʦ ʢʦʨʧʫʩʫ, ʢʨʽʤ ʟʦʚʥʽʰʥʽʭ 

ʟ'ʻʜʥʫʚʘʯʽʚ ʪʘ ʟʘʪʠʩʢʘʯʽʚ ï IP40 ; 

- ʧʦ ʟʘʪʠʩʢʘʯʘʭ ʩʪʨʫʤʦʚʠʭ ʢʽʣ - 

IP00 ; 

- ʧʦ ʟ'ʻʜʥʫʚʘʯʘʤ ʽʥʰʠʭ ʢʽʣ - IP20 

. 

ʆʧʝʨʘʪʠʚʥʝ ʞʠʚʣʝʥʥʷ 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ 
230 ɺ AC/DC , 110 B AC/DC ,  

24 B- DC 

ɼʽʘʧʘʟʦʥ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ (ʢʨʽʤ 

ʚʠʢʦʥʘʥʥʷ ʧʨʠʩʪʨʦʶ ʥʘ 24 ɺ) 
80 ... 264 ɺ 

ʊʠʧ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʇʦʩʪʽʡʥʘ, ʟʤʽʥʥʘ 

ʏʘʩʪʦʪʘ ʤʝʨʝʞʽ Ὂ̒  50 ɻʮ (ʜʣʷ 24 ɺ - DC) 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʧʨʫʛʠ ʜʦ 420 ɺ ʜʽʶʯʦʛʦ 

ʟʥʘʯʝʥʥʷ 

ʥʝ ʙʽʣʴʰʝ 5 ʭʚʠʣʠʥ 

ʄʘʢʩʠʤʘʣʴʥʘ ʥʘʧʨʫʛʘ ʜʠʩʢʨʝʪʥʠʭ 

ʚʭʦʜʽʚ DI 

- ʜʣʷ ʥʦʤʽʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ 230 ɺ 

- ʜʣʷ ʥʦʤʽʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ 110 ɺ 

- ʜʣʷ ʥʦʤʽʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ 24 ɺ 

 

 

264 ɺ 

132 ɺ 

32 ɺ 

ɼʦʧʫʩʪʠʤʠʡ ʯʘʩ ʦʜʥʦʨʘʟʦʚʦʾ ʧʦʜʘʯʽ 

ʥʘʧʨʫʛʠ 420 ɺ ʜʽʶʯʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘ 

ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ DI 

ʥʝ ʙʽʣʴʰʝ 1 ʩ 

ʂʦʝʬʽʮʽʻʥʪ ʛʘʨʤʦʥʽʢ ʥʝ ʙʽʣʴʰʝ 12% 

ʏʘʩ ʛʦʪʦʚʥʦʩʪʽ ʧʨʠʩʪʨʦʶ ʜʦ ʨʦʙʦʪʠ ʧʽʩʣʷ 

ʧʦʜʘʯʽ ʥʘʧʨʫʛʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʞʠʚʣʝʥʥʷ 
ʥʝ ʙʽʣʴʰʝ 0,2 ʩ 
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 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

1 2 

ʊʨʠʚʘʣʽʩʪʴ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʠ 

ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʧʝʨʝʨʚʘʭ ʞʠʚʣʝʥʥʷ 
ʜʦ 0,5 ʩ 

ʇʦʪʫʞʥʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ (ʙʝʟ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʨʝʣʝ) 
ʥʝ ʙʽʣʴʰʝ 10 ɺʪ 

ʇʦʪʫʞʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʥʘ 

ʢʦʞʥʝ ʚʠʭʽʜʥʝ ʨʝʣʝ, ʱʦ ʩʧʨʘʮʶʚʘʣʦ. 
ʥʝ ʙʽʣʴʰʝ 0,25 ɺʪ 

ɺʝʣʠʯʠʥʘ ʩʪʨʫʤʫ, ʧʨʠ ʷʢʦʤʫ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʠʩʪʨʦʶ 

ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʞʠʚʣʝʥʥʷ ʚʽʜ ʢʽʣ ʥʘʧʨʫʛʠ 

ʥʝ ʤʝʥʰʝ 80% ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ 

(ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʪʨʫʤʫ ʟʘʟʥʘʯʝʥʦʾ 

ʚʝʣʠʯʠʥʠ ʚ ʜʦʘʚʘʨʽʡʥʦʤʫ 

ʨʝʞʠʤʽ, ʯʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 

ʟʘʭʠʩʪʽʚ ʤʦʞʝ ʟʨʦʩʪʘʪʠ ʥʝ ʙʽʣʴʰʝ 

ʥʽʞ ʥʘ 0,15 ʩ) 

ʊʝʨʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʩʪʨʫʤʦʚʠʭ ʢʽʣ 

ʞʠʚʣʝʥʥʷ ʧʨʠʩʪʨʦʶ (ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʤʦʜʫʣʽ AD-ʄ) 

250 ɸ ʧʨʦʪʷʛʦʤ 1 ʩ; 

10 ɸ ï ʪʨʠʚʘʣʦ 

ʊʝʨʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʩʪʨʫʤʦʚʠʭ ʢʽʣ 

ʜʝʰʫʥʪʫʚʘʥʥʷ (ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʤʦʜʫʣʽ AD-ʄ2): 

- ʫ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʠʢʦʥʘʥʥʽ 

- ʟʘ ʩʧʝʮʚʠʢʦʥʘʥʥʷʤ (ʧʦʩʠʣʝʥʝ) 

 

 

 

150 ɸ ʧʨʦʪʷʛʦʤ 1 ʩ 

250 ɸ ʧʨʦʪʷʛʦʤ 1 ʩ 

ʇʦʪʫʞʥʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʧʨʠ  

ʞʠʚʣʝʥʥʽ ʚʽʜ ʩʪʨʫʤʦʚʠʭ ʢʽʣ, ʧʽʜ ʯʘʩ 

ʧʨʦʭʦʜʞʝʥʥ ̫ʩʪʨʫʤʫ ʥʦʤʽʥʘʣʴʥʦʾ 

ʚʝʣʠʯʠʥʠ 

ʥʝ ʙʽʣʴʰʝ 10 ɺʪ ʥʘ ʬʘʟʫ 

ɺʠʤʽʨʶʚʘʣʴʥʽ ʢʦʣʘ ʩʪʨʫʤʫ 

ʉʪʨʫʤʠ  

ʬʘʟ ɸ , ɺ , ʉ 

ʅʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 5,0 ɸ 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ 0,1 ... 125 ɸ 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʚ 

ʜʽʘʧʘʟʦʥʽ: 

(0,1 ... 0,3) ɸ 

(0,3 ... 1,3) ɸ 

(1,3 ... 125) ɸ 

 

 

Ñ15% 

Ñ5 % 

Ñ2% 

ɸʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʧʦ ʢʫʪʫ 

ʚ ʜʽʘʧʘʟʦʥʽ: 

(0,1 ... 0,3) ɸ 

(0,3 ... 1,3) ɸ 

(1,3 ... 125) ɸ 

 

 

Ñ10Á 

Ñ5Á 

Ñ3Á 
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 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

1 2 

ʉʪʨʫʤ 

 σΌ 

ʅʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 1,0 ɸ 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ 0,004 ... 5,0 ɸ 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʧʦ 

ʘʤʧʣʽʪʫʜ ̔ʚ ʜʽʘʧʘʟʦʥʽ: 

(0,004 ... 0,2) ɸ 

(0,2 ... 5,0) ɸ 

 

 

Ñ15% 

Ñ3% 

ɸʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʧʦ ʢʫʪʫ 

ʚ ʜʽʘʧʘʟʦʥʽ: 

(0,004 ... 0,2) ɸ 

(0,2 ... 5,0) ɸ 

 

 

Ñ10Á 

Ñ3Á 

ʊʝʨʤ̔ʯʥʘ ʩʪʽʡʢʽʩʪʴ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʽʣ 

ʩʪʨʫʤʫ (ʢʦʣʘ ʩʪʨʫʤʫ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʤʦʜʫʣʽ AI ï ɸɺ3) 

ρππὍ̎̏ʧ̍ʨʦʪʷʛʦʤ 1 ʩ; 

ςὍ̎̏-̍ ʪʨʠʚʘʣʦ; 

ʇʦʪʫʞʥʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ 

ʩʪʨʫʤʽ 
0,3 ɺɸ/ʬʘʟʫ 

ʅʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ 50 ɻʮ 

ɼʦʜʘʪʢʦʚʘ ʧʦʭʠʙʢʘ ʧʨʠ ʚʽʜʭʠʣʝʥʥ ̔ʟʥʘʯʝʥʥʷ 

ʯʘʩʪʦʪʠ ʘʥʘʣʦʛʦʚʠʭ ʚʝʣʠʯʠʥ ʫ ʜʽʘʧʘʟʦʥʽ 

 Ñ 10 % ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘ ʢʦʞʝʥ 

1 % ʚʽʜʭʠʣʝʥʥʷ 

ʥʝ ʙʽʣʴʰʝ 0,5 % 

ɺʠʤʽʨʶʚʘʣʴʥʽ ʢʦʣʘ ʥʘʧʨʫʛʠ 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʥʘʧʨʫʛʠ 

Ὗ , Ὗ , Ὗ, ʪʘ σὟ  
1,0 ... 150 ɺ 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ Ὗ , Ὗ , Ὗ ʪʘ σὟ ʚ 

ʜʽʘʧʘʟʦʥʽ: 

1,0é5,0 B 

5,0é25 B 

25 ... 150 ɺ 

 

 

Ñ10% 

Ñ5 % 

Ñ2% 

ʇʦʭʠʙʢʘ ʧʦ ʢʫʪʫ Ὗ , Ὗ , Ὗ ʪʘ σὟ ʚ 

ʜʽʘʧʘʟʦʥʽ: 

1,0é5,0 B 

5,0é25 B 

25 ... 150 ɺ 

 

 

Ñ15Á 

Ñ7Á 

Ñ2Á 

ʊʝʨʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʢʽʣ ʥʘʧʨʫʛʠ 
ςὟ̎  ʧʨʦʪʷʛʦʤ 2 ʩ; 

ρȟυὟ̎ī ʪʨʠʚʘʣʦ 
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 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

1 2 

ɼʦʜʘʪʢʦʚʘ ʧʦʭʠʙʢʘ ʧʨʠ ʚʽʜʭʠʣʝʥʥ ̔ʟʥʘʯʝʥʥʷ 

ʯʘʩʪʦʪʠ ʘʥʘʣʦʛʦʚʠʭ ʚʝʣʠʯʠʥ ʫ ʜʽʘʧʘʟʦʥʽ  

Ñ 10 % ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘ ʢʦʞʝʥ 

1 % ʚʽʜʭʠʣʝʥʥʷ 

ʥʝ ʙʽʣʴʰʝ 0,5 % 

ɺʭʦʜʠ ʦʧʪʠʯʥʦʛʦ ʜʫʛʦʚʦʛʦ ʟʘʭʠʩʪʫ 

ʂʽʣʴʢʽʩʪʴ ʚʭʦʜʽʚ 3 

ʊʠʧ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʆʧʪʠʯʥʠʡ 

ʊʠʧ ʜʘʪʯʠʢʘ 1) ʇʩʝʚʜʦʪʦʯʢʦʚʠʡ ʧʝʪʣʴʦʚʠʡ 

(ʆɺʂ-01) 

2) ʈʦʟʧʦʜʽʣʝʥʠʡ (ʆɺʂ-02) 

3) ʊʦʯʢʦʚʠʡ (ʆɺʂ-04) 

ɼʠʩʢʨʝʪʥʽ ʚʭʦʜʠ 

ʂʽʣʴʢʽʩʪʴ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ  

(ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʜʫ ʟʘʤʦʚʣʝʥʥʷ)  
4/9/10/15/20/26/37 

ʊʠʧ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʆʧʪʦ -ʨʦʟʚ'ʷʟʢʘ 

ʏʘʩ ʜʝʤʧʬʫʚʘʥʥʷ (ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʭʦʜʫ ʦʢʨʝʤʦ) 

0 ... 250 ʤʩ, 

ʢʨʦʢ 1 ʤʩ 

ɺʣʘʩʥʠʡ ʯʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʥʝ ʙʽʣʴʰʝ 20 ʤʩ 

ʇʦʨʦʛʦʚʽ ʨʽʚʥʽ ʥʘʧʨʫʛʠ ʧʝʨʝʤʠʢʘʥʥʷ 

ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ 230(220) ɺ 

ï ʟʤʽʥʥʘ ʥʘʧʨʫʛʘ 

ï ʧʦʩʪʽʡʥʘ ʥʘʧʨʫʛʘ 

 

 

ç1èïʚʠʱʝ 132.ɺ/ç0èïʥʠʞʯʝ 121.ɺ 

ç1èïʚʠʱʝ 154.ɺ/ç0èïʥʠʞʯʝ 143.ɺ 

ʇʦʨʦʛʦʚʽ ʨʽʚʥʽ ʥʘʧʨʫʛʠ ʧʝʨʝʤʠʢʘʥʥʷ 

ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ 110 ɺ 

ï ʟʤʽʥʥʘ ʥʘʧʨʫʛʘ 

ï ʧʦʩʪʽʡʥʘ ʥʘʧʨʫʛʘ 

 

 

ç1èïʚʠʱʝ 66.ɺ/ç0èïʥʠʞʯʝ 60,5.ɺ 

ç1èïʚʠʱʝ 77.ɺ/ç0èïʥʠʞʯʝ 71,5.ɺ 

ʇʦʨʦʛʦʚʽ ʨʽʚʥʽ ʥʘʧʨʫʛʠ ʧʝʨʝʤʠʢʘʥʥʷ 

ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ 24 ɺ 

ï ʧʦʩʪʽʡʥʘ ʥʘʧʨʫʛʘ 

ç1èïʚʠʱʝ 16,8.ɺ /  

ç0èïʥʠʞʯʝ 15,6.ɺ 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʥʘʧʨʫʛʘ ʜʣʷ DI ʟ 

ʥʦʤʽʥʘʣʴʥʦʶ ʥʘʧʨʫʛʦʶ 230(220) ɺ 
ςφτ ˏ 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʥʘʧʨʫʛʘ ʜʣʷ DI ʟ 

ʥʦʤʽʥʘʣʴʥʦʶ ʥʘʧʨʫʛʦʶ 110 ɺ 
132 ɺ 
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 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

1 2 

ɺʝʣʠʯʠʥʘ ʽʤʧʫʣʴʩʫ ʩʪʨʫʤʫ ʧʨʠ ʚʢʣʶʯʝʥʥʽ 

(ʩʧʝʮʚʠʢʦʥʘʥʥʷ) 
20 ʤɸ 

ʉʧʦʞʠʚʘʥʥʷ ʩʪʨʫʤʫ ʧʨʠ Ὗ̎   3 ʤɸ ʥʘ ʚʭʽʜ 

ɺʠʭʽʜʥʽ ʨʝʣʝ 

ʂʽʣʴʢʽʩʪʴ ʚʠʭʽʜʥʠʭ ʨʝʣʝ  

(ʟʘ ʚʠʢʦʥʘʥʥʷʤ) 
5/10/15 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʢʦʤʫʪʦʚʘʥʠʡ (ʧʽʢʦʚʠʡ) 

ʩʪʨʫʤ 
15 ɸ 

ʄʘʢʩʠʤʘʣʴʥʘ ʥʘʧʨʫʛʘ ʥʘ ʢʦʥʪʘʢʪʘʭ: 

ï ʟʤʽʥʥʘ 

ï ʧʦʩʪʽʡʥʘ 

 

250 ɺ 

400 ɺ 

ɼʦʚʛʦʪʨʠʚʘʣʝ ʩʪʨʫʤʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʢʦʥʪʘʢʪʫ 
8 ɸ 

ɽʣʝʢʪʨʠʯʥʠʡ ʨʝʩʫʨʩ ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ɸʉ1 , ʥʝ ʤʝʥʰʝ 
ρπ 

ʄʘʢʩʠʤʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʢʦʤʫʪʘʮʽʾ ʨʝʟʠʩʪʠʚ-

ʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ï ʧʦ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʫ 

ï ʧʦ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʫ 

 

 

8 ɸ/250 ɺ 

8 ɸ/ 48 ɺ; 1 ɸ/50 ɺ; 0,4 ɸ/250 ɺ 

ʄʝʭʘʥʽʯʥʠʡ ʨʝʩʫʨʩ, ʥʝ ʤʝʥʰʝ ς ρπ 

ʊʠʧ ʢʦʥʪʘʢʪʫ KL1, KL 2, KL 4 é KL 12 1 ʥʦʨʤʘʣʴʥʦ ʚʽʜʢʨʠʪʠʡ ʢʦʥʪʘʢʪ 

ʊʠʧ ʢʦʥʪʘʢʪʽʚ KL3 2 ʧʝʨʝʤʠʢʘʶʯʠʭ ʢʦʥʪʘʢʪʠ 

ʊʠʧ ʢʦʥʪʘʢʪʫ: KL9 (ʜʣʷ ʤʦʜʫʣʷ DR-M); 

KL13, KL14 (ʜʣʷ ʤʦʜʫʣʷ RL-M) 
1 ʧʝʨʝʤʠʢʘʶʯʠʡ ʢʦʥʪʘʢʪ 

ʊʠʧ ʢʦʥʪʘʢʪʫ KL WD (ʨʝʣʝ ʩʧʨʘʚʥʦʩʪʽ) 
1 ʥʦʨʤʘʣʴʥʦ ʟʘʢʨʠʪʠʡ ʢʦʥʪʘʢʪ 

ɻʨʫʧʠ ʫʩʪʘʚʦʢ ʟʘʭʠʩʪʽʚ 

ʂʽʣʴʢʽʩʪʴ ʛʨʫʧ ʫʩʪʘʚʦʢ ʟʘʭʠʩʪʽʚ 2 
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 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

1 2 

ɺʘʨʽʘʥʪʠ ʧʝʨʝʤʠʢʘʥʥʷ ʛʨʫʧ ʫʩʪʘʚʦʢ : 

1) ʟ ʤʝʥʶ 

 

2) ʧʦ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʘʭ 

ʗʢʱʦ ʚ ʤʝʥʶ ʚʠʙʨʘʥʦ 1-ʫ ʘʙʦ 2-ʫ, 

ʪʦ ʧʨʠʩʪʨʽʡ ʧʨʘʮʶʻ ʟʘ ʦʙʨʘʥʦʶ 

ʛʨʫʧʦʶ ʫʩʪʘʚʦʢ 

ʇʨʠʩʪʨʽʡ ʚʠʟʥʘʯʘʻ ʛʨʫʧʫ ʫʩʪʘʚʦʢ 

ʟʘ ʩʪʘʥʦʤ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ, 

ʧʨʠʟʥʘʯʝʥʦʛʦ ʥʘ ʧʝʨʝʤʠʢʘʥʥʷ 

ʛʨʫʧʠ ʫʩʪʘʚʦʢ : 

ʘ) çʣʦʛʽʯʥʠʡ 0è - ʧʨʠʩʪʨʽʡ ʧʨʘʮʶʻ 

ʟʘ ʧʝʨʰʦʶ ʛʨʫʧʦʶ ʫʩʪʘʚʦʢ ; 

ʙ) çʣʦʛʽʯʥʘ 1è - ʧʨʠʩʪʨʽʡ ʧʨʘʮʶʻ 

ʟʘ ʜʨʫʛʦʶ ʛʨʫʧʦʶ ʫʩʪʘʚʦʢ . 

ʇʦʨʪʠ ʪʘ ʣʽʥʽʾ ʟʚ'ʷʟʢʫ 

ʉʝʨʚʽʩʥʠʡ ʧʦʨʪ 

ʊʠʧ ʧʦʨʪʫ USB 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʝʨʝʜʥʷ ʧʘʥʝʣʴ 

ʇʨʦʪʦʢʦʣ ʧʨʦʧʨʠʝʪʘʨʥʠʡ 

ɯʥʪʝʨʬʝʡʩ RS-485 

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʣʦʢʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʝʨʝʞʽ 

ʂʽʣʴʢʽʩʪʴ 0 ï 2 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʟʘʜʥʽʡ ʧʘʥʝʣʽ ʨʝʣʝ 

ʇʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʽ 

Modbus -RTU, 

EN ɯɽʉ 60870-5-103 

DNP3 

ɯʥʪʝʨʬʝʡʩ Ethernet 

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʣʦʢʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʝʨʝʞʽ 

ʂʽʣʴʢʽʩʪʴ 0 ï 2 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʟʘʜʥʽʡ ʧʘʥʝʣʽ ʨʝʣʝ 
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 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

1 2 

ʇʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʽ 

(ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʜʫ ʟʘʤʦʚʣʝʥʥʷ) 

Modbus -TCP , 

EN ɯɽʉ 60870-5-104 

DNP3, 

EN ɯɽʉ 61850 (MMS,GOOSE) 

ʈʦʟôʻʤ, ʪʠʧ ʩʝʨʝʜʦʚʠʱʘ 

(ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʜʫ ʟʘʤʦʚʣʝʥʥʷ) 

ï RJ-45, ʚʠʪʘ ʧʘʨʘ 

ï SC, MM 1310ʥʤ 2ʢʤ 

ï SFP-ʨʦʟôʻʤ, ʟʘʣʝʞʠʪʴ ʚʽʜ SFP-

ʤʦʜʫʣʷ 

ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʯʘʩʫ (ʢʣʽʝʥʪ) NTP/SNTP 

ʈʝʟʝʨʚʫʚʘʥʥʷ (ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʜʫ ʟʘʤʦʚʣʝʥʥʷ) PRP/HSR 

ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʩʫʤʽʩʥʽʩʪʴ 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʭ ʨʦʟʨʷʜʽʚ 

ʟʛʽʜʥʦ EN ɯɽʉ 61000-4-2,  ʉɾ 3 

- ʢʦʥʪʘʢʪʥʠʡ 

- ʧʦʚʽʪʨʷʥʠʡ 

 

 

Ñ6 ʢɺ 

Ñ8 ʢɺ 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ ʧʦʣʷ 

EN ɯɽʉ 61000-4-3, ʉɾ3 

10 ɺ/ʄ, 

80 ... 1000 ʄɻʮ 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʥʘʥʦʩʝʢʫʥʜʥʠʭ ʽʤʧʫʣʴʩʥʠʭ 

ʧʝʨʝʰʢʦʜ EN ɯɽʉ 61000-4-4, ʉɾ4 

4 ʢɺ , 

ʯʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʥʷ 2,5 ʢɻʮ 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʤʽʢʨʦʩʝʢʫʥʜʥʠʭ ʽʤʧʫʣʴʩʥʠʭ 

ʧʝʨʝʰʢʦʜ ʚʝʣʠʢʦʾ ʝʥʝʨʛʽʾ ʟʛʽʜʥʦ 

EN ɯɽʉ 61000-4-5: 

- ʟʘ ʩʭʝʤʦʶ çʧʨʦʚʽʜ-ʧʨʦʚʽʜè ʉɾ3 

- ʟʘ ʩʭʝʤʦʶ çʧʨʦʚʽʜ-ʟʝʤʣʷè ʉɾ4 

 

 

 

2 ʢɺ 

4 ʢɺ 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʢʦʥʜʫʢʪʠʚʥʠʭ ʧʝʨʝʰʢʦʜ, 

ʥʘʚʝʜʝʥʠʭ ʨʘʜʽʦʯʘʩʪʦʪʥʠʤʠ ʝʣʝʢʪʨʦ-

ʤʘʛʥʽʪʥʠʤʠ ʧʦʣʷʤʠ EN ɯɽʉ 61000-4-6, ʉɾ3 

10 ɺ 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʢʦʣʠʚʘʣʴʥʠʭ ʟʘʪʫʭʘʶʯʠʭ 

ʧʝʨʝʰʢʦʜ EN ɯɽʉ 61000-4-12), ʉɾɿ, 

ʘʤʧʣʽʪʫʜʘ ʧʦʚʪʦʨʶʚʘʥʠʭ ʂɿʇ 

- ʟʘ ʩʭʝʤʦʶ çʧʨʦʚʽʜ-ʧʨʦʚʽʜè 

- ʟʘ ʩʭʝʤʦʶ çʧʨʦʚʽʜ-ʟʝʤʣʷè 

 

 

 

1 ʢɺ , 1 ʄɻʮ 

2,5 ʢɺ , 1 ʄɻʮ 
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 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

1 2 

ɯʟʦʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʆʧʽʨ ʽʟʦʣʷʮʽʾ ʤʽʞ ʢʦʣʘʤʠ ʧʨʠʩʪʨʦʶ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ 20Ñ5Üʉ 

ʪʘ ʚʦʣʦʛʦʩʪʽ ʥʝ ʙʽʣʴʰʝ 90% (EN ɯɽʉ 60255-5)  
ʥʝ ʤʝʥʰʝ 100 ʄʆʤ 

ɼʽʝʣʝʢʪʨʠʯʥʘ ʤʽʮʥʽʩʪʴ ʽʟʦʣʷʮʽʾ ʤʽʞ ʢʦʣʘʤʠ 

ʧʨʠʩʪʨʦʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʦʚʽʪʨʷ 20Ñ5 Üʉ ʪʘ ʚʦʣʦʛʦʩʪʽ ʥʝ ʙʽʣʴʰʝ 90% 

(EN ɯɽʉ  60255-5) ʧʨʠ ʥʘʧʨʫʟʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʟʛʽʜʥʦ (ʊʘʙʣʠʮʷ 36) 
ʪʨʠʚʘʣʽʩʪʶ 1 ʭʚ 
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2 ʇʽʜʛʦʪʦʚʢʘ ʧʨʠʩʪʨʦʶ ʜʦ ʨʦʙʦʪʠ 

2.1 ʈʦʟʧʘʢʫʚʘʥʥʷ 

ʇʨʠʩʪʨʽʡ ʧʽʩʣʷ ʧʨʠʜʙʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʚʽʣʴʥʠʪʠ ʚʽʜ ʫʧʘʢʦʚʢʠ, ʚʽʟʫʘʣʴʥʦ 

ʧʝʨʝʢʦʥʘʪʠʩʴ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʧʦʰʢʦʜʞʝʥʴ. ʗʢʱʦ ʪʘʢʽ ʧʦʰʢʦʜʞʝʥʥʷ ʤʘʶʪʴ 

ʤʽʩʮʝ, ʟʚʝʨʥʽʪʴʩʷ ʜʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʪʘ/ʘʙʦ ʧʝʨʝʚʽʟʥʠʢʘ. 

ʋ ʢʦʤʧʣʝʢʪʽ ʟ ʧʨʠʩʪʨʦʻʤ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʢʘʙʝʣʴ mini-USB, ʪʘ ʢʦʤʧʣʝʢʪ 

ʢʨʽʧʣʝʥʥʷ ʜʣʷ ʤʦʥʪʘʞʫ. 

ʇʝʨʝʜ ʤʦʥʪʘʞʝʤ ʪʘ ʧʦʯʘʪʢʦʤ ʚʚʝʜʝʥʥʷ ʧʨʠʩʪʨʦʶ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʧʝʨʝʚʽʨʪʝ ʜʘʥʽ ʥʘʥʝʩʝʥʽ ʥʘ ʪʘʙʣʠʯʢʫ (ʪʝʭʥʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ) ʥʘ ʢʦʨʧʫʩʽ 

ʧʨʠʩʪʨʦʶ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʢʦʜʫ ʟʘʤʦʚʣʝʥʥʷ. 

2.2 ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʨʦʙʦʪʠ 

ʇʝʨʝʜ ʚʚʝʜʝʥʥʷʤ ʧʨʠʩʪʨʦʶ ʚ ʨʦʙʦʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʣʘʰʪʫʚʘʥʥʷ (ʧʝʨʝʚʽʨʢʘ) 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʟʘʭʠʩʪʫ ʪʘ ʘʚʪʦʤʘʪʠʢʠ, ʟʘʚʜʘʥʥʷ ʯʠʩʝʣʴʥʠʭ ʟʥʘʯʝʥʴ 

ʫʩʪʘʚʦʢ ʣʦʢʘʣʴʥʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʘʪʫʨʠ ʧʨʠʩʪʨʦʶ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʯʝʨʝʟ ʧʦʨʪʠ ʟʚ'ʷʟʢʫ USB ʘʙʦ RS-485 . 

ɼʣʷ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ 

(ʥʦʫʪʙʫʢʘ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ çBURZAè. 

ʇʨʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʟʘʭʠʩʪʫ ʟʘʜʘʻʪʴʩʷ ʫ ʨʝʞʠʤʽ ʟʘʚʜʘʥʥʷ ʫʩʪʘʚʦʢ . ʋʩʪʘʚʢʠ, 

ʱʦ ʚʚʦʜʷʪʴʩʷ ʫ ʧʨʠʩʪʨʽʡ, ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʽ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʧʨʠʩʪʨʦʶ. 

2.3 ɺʠʤʦʛʠ ʱʦʜʦ ʤʦʥʪʘʞʫ 

ʇ̔ ʜ ʯʘʩ ʤʦʥʪʘʞʫ ʧʨʠʩʪʨʦʶ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚʠʤʦʛ çʇʨʘʚʠʣ ʪʝʭʥʽʯʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʡ ʽ ʤʝʨʝʞè, çʇʨʘʚʠʣ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢè, ʥʦʨʤ ʽ ʧʨʘʚʠʣ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. 

ɼʦ ʤʦʥʪʘʞʫ ʧʨʠʩʪʨʦʶ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʝʨʩʦʥʘʣ, ʷʢʠʡ ʚʠʚʯʠʚ ʜʘʥʫ ʅʘʩʪʘʥʦʚʫ ʽ 

ʷʢʠʡ ʧʨʦʡʰʦʚ ʧʝʨʝʚʽʨʢʫ ʟʥʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʘʚʠʣ. 

ʇʨʠʩʪʨʽʡ ʧʦʚʠʥʝʥ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʴ ʥʘ ʟʘʟʝʤʣʝʥʠʭ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ, 

ʧʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʢʦʥʪʘʢʪ ʤʽʞ ʥʠʤʠ ʪʘ 

ʝʣʝʤʝʥʪʘʤʠ ʢʨʽʧʣʝʥʥʷ ʧʨʠʩʪʨʦʶ. 



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

23 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ʇʝʨʝʜ ʚʢʣʶʯʝʥʥʷʤ ʪʘ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʨʠʩʪʨʽʡ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʜʽʡʥʦ 

ʟʘʟʝʤʣʝʥʠʡ! ɿ'ʻʜʥʘʥʥʷ ʪʦʯʢʠ ʟʘʟʝʤʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʟ ʢʦʥʪʫʨʦʤ 

ʟʘʟʝʤʣʝʥʥʷ ʧʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʤʽʜʥʠʤ ʧʨʦʚʽʜʥʠʢʦʤ ʧʝʨʝʨʽʟʦʤ ʥʝ 

ʤʝʥʰʝ 2,5 ʤʤ2 . 

2.4 ɿʦʚʥʽʰʥʽ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʶ 

ʇʨʠʩʪʨʽʡ ʧʽʜʢʣʶʯʘʻʪʴʩʷ: 

¶ ʜʦ ʢʽʣ ʚʠʤʽʨʶʚʘʥʥʷ: 

ï ʩʪʨʫʤʫ ʬʘʟ ɸ, B, ʉ; 

ï ʩʪʨʫʤʫ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 3Io ; 

ï ʥʘʧʨʫʛʠ ʬʘʟ ɸ, B, ʉ; 

ï ʥʘʧʨʫʛʠ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 3Uo . 

¶ ʜʦ ʢʽʣ ʞʠʚʣʝʥʥʷ ʟ ʥʦʤʽʥʘʣʴʥʦʶ ʥʘʧʨʫʛʦʶ 230(220), 110 ʘʙʦ 24 ɺ 

ʧʦʩʪʽʡʥʦʛʦ ʘʙʦ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ; 

¶ ʜʦ ʢʽʣ ʞʠʚʣʝʥʥʷ ʚʽʜ ʩʪʨʫʤʫ ʬʘʟ ɸ(Ὅ́)̐, ʉ(Ὅ̒ )̐,; 

¶ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʢʽʣ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʥʘ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʘʭ ʽ ʢʦʣʘʭ, ʱʦ 

ʢʦʤʫʪʫʶʪʴʩʷ ʚʠʭʽʜʥʠʤʠ ʨʝʣʝ ʧʨʠʩʪʨʦʶ; 

¶ ʜʦ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻ  ʁ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩʠ RS-485, 

Ethernet ʽ ʧʦʨʪ USB ʢʦʤʧ'ʶʪʝʨʘ (ʦʩʪʘʥʥʻ ï ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ 

ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ). 

ʇʽʜʢʣʶʯʝʥʥʷ ʩʪʨʫʤʦʚʠʭ ʢʽʣ ʜʦ ʢʦʥʪʘʢʪʽʚ ʢʣʝʤʥʠʢʽʚ ʧʨʠʩʪʨʦʶ ʧʦʚʠʥʥʦ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʤʽʜʥʠʤʠ ʧʨʦʚʽʜʥʠʢʘʤʠ ʧʝʨʝʨʽʟʦʤ ʥʝ ʤʝʥʰʝ 2,5 ʤʤ2 . ʂʦʥʩʪʨʫʢʮʽʷ 

ʢʣʝʤ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʦʚʽʜʥʠʢʽʚ ʧʝʨʝʪʠʥʦʤ ʜʦ 4 ʤʤ2. 

ʇʽʜʢʣʶʯʝʥʥʷ ʽʥʰʠʭ ʢʽʣ ʚʪʦʨʠʥʥʦʾ ʢʦʤʫʪʘʮʽʾ ʧʦʚʠʥʥʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʜʦ ʨʦʟ'ʻʤʽʚ 

ʧʨʠʩʪʨʦʶ ʤʽʜʥʠʤʠ ʧʨʦʚʽʜʥʠʢʘʤʠ ʧʝʨʝʨʽʟʦʤ ʥʝ ʤʝʥʰʝ ʥʽʞ 1,5 ʤʤ2. ʂʦʥʩʪʨʫʢʮʽʷ 

ʨʦʟ'ʻʤʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʢʦʞʥʦʾ ʢʣʝʤʠ ʦʜʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ ʧʝʨʝʪʠʥʦʤ ʜʦ 

2,5 ʤʤ2 ʘʙʦ ʜʚʦʭ ʙʘʛʘʪʦʞʠʣʴʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ ʧʝʨʝʪʠʥʦʤ ʜʦ 2,5 ʤʤ2. 

ʉʭʝʤʠ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ ʜʣʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʥʘʥʥ ̫ ʧʨʠʩʪʨʦʶ 

ʥʘʚʝʜʝʥʦ ʚ ɼʦʜʘʪʢʫ ɹ. 
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3 ʉʢʣʘʜ ʧʨʠʩʪʨʦʶ 

ʇʨʠʩʪʨʽʡ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʥʘʥʥʷ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʝʣʝʤʝʥʪʽʚ: 

¶ ʢʦʨʧʫʩʥʦʛʦ ʙʣʦʢʫ ʟ ʢʣʘʚʽʘʪʫʨʦʶ, ʮʠʬʨʦʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ, ʩʚʽʪʣʦʜʽʦʜʘʤʠ 

ʽʥʜʠʢʘʮʽʾ, ʧʦʨʪʦʤ USB ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ, ʘ ʪʘʢʦʞ ʢʨʦʩ-ʧʣʘʪʦʶ ʪʘ ʥʘʧʨʘʚʣʷʶʯʠʤʠ 

ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʤʽʥʥʠʭ ʤʦʜʫʣʽʚ; 

¶ ʤʦʜʫʣʷ ʞʠʚʣʝʥʥʷ PW-L (PWïM ʘʙʦ PW-24); 

¶ ʤʦʜʫʣʷ RL-M ʚʠʭʽʜʥʠʭ ʨʝʣʝ (1RL-M) ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʠʡ DR-M ï 

(ʚʭʦʜʠ/ʚʠʭʦʜʠ); 

¶ ʤʦʜʫʣʽʚ DI-M ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ (1DI-M, 2DI-M); 

¶ ʤʦʜʫʣʽʚ DI-ARC ʦʧʪʠʯʥʦʛʦ ʜʫʛʦʚʦʛʦ ʟʘʭʠʩʪʫ (1Dɯ-ARC, 2DI-ARC, 3DI-ARC); 

¶ ʤʦʜʫʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʦʨʘ CPU-L (ʘʙʦ CPU-LS, CPU-LJ , CPU-LO); 

¶ ʤʦʜʫʣʷ AI-ɸɺ3 ʚʚʝʜʝʥʥʷ ʘʥʘʣʦʛʦʚʠʭ ʩʠʛʥʘʣʽʚ; 

¶ ʤʦʜʫʣʷ AD-M ʞʠʚʣʝʥʥʷ ʚʽʜ ʩʪʨʫʤʦʚʠʭ ʢʽʣ (AD-M1, AD-M2, AD-M3); 

¶ ʤʦʜʫʣʷ COM-UE; 

¶ ʢʦʤʧʣʝʢʪʫ ʚʽʜʧʦʚʽʜʥʠʭ ʯʘʩʪʠʥ ʟ'ʻʜʥʫʚʘʯʽʚ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʢʣʶʯʝʥʥʷ 

ʢʘʙʝʣʽʚ ʟʦʚʥʽʰʥʽʭ ʧʨʠʣʘʜʽʚ; 

¶ ʢʦʞʫʭʘ ʢʦʨʧʫʩʫ ʪʘ ʝʣʝʤʝʥʪʽʚ ʢʨʽʧʣʝʥʥʷ ʧʨʠʩʪʨʦʶ. 

ʂʦʞʝʥ ʤʦʜʫʣʴ, ʢʨʽʤ ʤʦʜʫʣʽʚ ʢʣʘʚʽʘʪʫʨʠ ʪʘ ʢʨʦʩ-ʧʣʘʪʠ, ʷʚʣʷʻ ʩʦʙʦʶ ʜʨʫʢʦʚʘʥʫ 

ʧʣʘʪʫ ʽʟ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ ʟʘʜʥʴʦʶ ʧʘʥʝʣʣʶ ʟ ʛʚʠʥʪʦʚʠʤʠ ʢʣʝʤʘʤʠ 

ʪʘ/ʘʙʦ ʟ'ʻʜʥʫʚʘʯʘʤʠ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʢʽʣ. 

ɺʩʽ ʚʭʽʜʥʽ (ʚʠʭʽʜʥʽ) ʟʦʚʥʽʰʥʽ ʨʦʟ'ʻʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʤʦʜʫʣʽʚ, ʘ ʪʘʢʦʞ ʢʣʝʤʥʠʢʠ 

ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʝ ʤʘʨʢʫʚʘʥʥʷ. 

ʄʦʜʫʣʽ, ʧʝʨʝʤʽʱʫʶʯʠʩʴ ʧʦ ʥʘʧʨʘʚʣʷʶʯʠʭ, ʩʪʠʢʫʶʪʴʩʷ ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ  

ʧʨʠʩʪʨʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʦʩ-ʧʣʘʪʠ ʽ ʬʽʢʩʫʶʪʴʩʷ ʚ ʨʦʙʦʯʦʤʫ ʧʦʣʦʞʝʥʥʽ ʛʚʠʥʪʘʤʠ 

ʢʨʽʧʣʝʥʥʷ ʄ3. 

ɻʘʙʘʨʠʪʥʽ ʪʘ ʫʩʪʘʥʦʚʯʽ ʨʦʟʤʽʨʠ, ʘ ʪʘʢʦʞ ʚʠʜʠ ʤʦʥʪʘʞʫ ʧʨʠʩʪʨʦʶ ʥʘʚʝʜʝʥʦ ʫ 

ɼʦʜʘʪʢʫ ɸ. 
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ʋʩʽ ʝʣʝʤʝʥʪʠ ʢʝʨʫʚʘʥʥʷ ʧʨʠʩʪʨʦʻʤ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ. ʅʘ 

ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʢʥʦ ʽʥʜʠʢʘʪʦʨʘ, ʢʥʦʧʢʠ ʢʝʨʫʚʘʥʥʷ 

ʧʨʠʩʪʨʦʻʤ, ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ, ʘ ʪʘʢʦʞ ʚʽʢʥʦ ʨʦʟ'ʻʤʫ USB ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ 

ʢʦʤʧ'ʶʪʝʨʘ. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʝʨʝʜʥʴʦʾ (ʣʠʮʴʦʚʦʾ) ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ ʧʦʢʘʟʘʥʦ ʥʘ 

(ʈʠʩʫʥʦʢ 2). 

 

ʈʠʩʫʥʦʢ 2 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʝʨʝʜʥʴʦʾ (ʣʠʮʴʦʚʦʾ) ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ 

1 ï ʚʽʢʥʦ ʽʥʜʠʢʘʪʦʨʘ; 

2 ï ʨʦʟ'ʻʤ USB ; 

3 ï ʢʥʦʧʢʘ çɺɺɯɼè; 

4 ï ʢʥʦʧʢʘ çʉʂʀɼɸʅʅʗè; 

5 ï ʢʥʦʧʢʠ ʥʘʚ̔ʛʘʮʽʾ çɺʃɯɺʆè, çɺʇʈɸɺʆè, çɺɻʆʈʋ, çɺʅʀɿè; 

6 ï ʢʥʦʧʢʠ ʬʫʥʢʮʽʡ ç1è, ç2è, ç3è, ç4è (ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ); 

7 ï ʢʥʦʧʢʘ çɺʠʤʢʥʫʪʠ ʚʠʤʠʢʘʯè ʪʘ ʩʚʽʪʣʦʜʽʦʜ çɺʽʜʢʣʶʯʝʥʦè; 

8 ï ʢʥʦʧʢʘ çɺʚʽʤʢʥʫʪʠ ʚʠʤʠʢʘʯè ʪʘ ʩʚʽʪʣʦʜʽʦʜ çɺʢʣʁʯʝʥʦè; 

9 ï ʩʚʽʪʣʦʜʽʦʜʠ çʉʧʨʘʚʥʦè ʪʘ çʈʦʟʨʷʜ ʙʘʪʘʨʝʾè; 

10 ï ʩʚʽʪʣʦʜʽʦʜʥʽ ʽʥʜʠʢʘʪʦʨʠ (ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ); 
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11 ï ʚʽʢʥʘ ʜʣʷ ʚʢʣʘʜʠʰʽʚ ʟ ʥʘʡʤʝʥʫʚʘʥʥʷʤʠ ʬʫʥʢʮʽʡ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʚʽʪʣʦʜʽʦʜʥʦʾ ʽʥʜʠʢʘʮʽʾ; 

12 ï ʚʽʢʦʥʮʝ ʜʣʷ ʚʢʣʘʜʠʰʽʚ ʟ ʥʘʟʚʦʶ ʬʫʥʢʮʽʡ, ʧʨʠʟʥʘʯʝʥʠʭ  

ʥʘ ʢʥʦʧʢʠ 1, 2, 3, 4 ; 

13 ï ʢʥʦʧʢʘ ʧʝʨʝʚʝʜʝʥʥʷ ʫ ʤʽʩʮʝʚʝ/ʜʠʩʪʘʥʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ; 

14 ï ʢʥʦʧʢʘ çʂʚʠʪʫʚʘʥʥʷè 

15 ï ʢʥʦʧʢʘ ʧʝʨʝʛʣʷʜʫ ʞʫʨʥʘʣʫ ʘʚʘʨʽʡ; 

16 ï ʢʥʦʧʢʘ ʧʝʨʝʛʣʷʜʫ ʞʫʨʥʘʣʫ ʧʦʜʽʡ; 
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3.1 ʆʧʠʩ ʪʘ ʨʦʙʦʪʘ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʧʨʠʩʪʨʦʶ 

 ʎʠʬʨʦʚʠʡ ʽʥʜʠʢʘʪʦʨ 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʧʨʠʩʪʨʦʾ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʯʦʪʠʨʠʨʷʜʢʦʚʠʡ ʜʠʩʧʣʝʡ. 

ʇʨʠ ʚʢʣʁʯʝʥʥ̔ ʞʠʚʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʥʘ ʽʥʜʠʢʘʪʦʨʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʧʦʪʦʯʥʽ 

ʬʘʟʥʽ ʩʪʨʫʤʠ ʘʙʦ ʦʩʪʘʥʥʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʞʫʨʥʘʣʫ ʘʚʘʨʽʡ, ʷʢʱʦ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʾ 

ʘʚʘʨʽʾ ʧʨʠʩʪʨʽʡ ʥʝ ʢʚʠʪʫʚʘʚʩʷ. ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʢʥʦʧʢʠ çʉʂʀɼɸʅʅʗè, ʢʦʨʠʩʪʫʚʘʯ 

ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʧʨʠʩʪʨʦʶ. 

ʉʪʨʫʢʪʫʨʘ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʧʫʥʢʪʽʚ: 

ü çʄʝʥʶ ʚʠʤʽʨʽʚè; 

ü çʄʝʥʶ ʯʝʨʛʦʚʦʛʦè; 

ü çɾʫʨʥʘʣ ʘʚʘʨʽʡè; 

ü çɾʫʨʥʘʣ ʧʦʜʽʡè; 

ü çʂʦʥʪʨʦʣʴè; 

ü çʅʘʣʘʰʪʫʚʘʥʥʷè; 

ü çʉʝʨʚʽʩʥʝ ʤʝʥʶè. 

ʂʦʨʠʩʪʫʚʘʯ ʢʥʦʧʢʘʤʠ çɺɻʆʈʋè, çɺʅʀɿè, çɺʃɯɺʆè, çɺʇʈɸɺʆè, çɺɺɯɼè, 

çʉʂʀɼɸʅʅʗè ʤʦʞʝ ʧʝʨʝʩʫʚʘʪʠʩʷ ʧʦ ʧʫʥʢʪʘʭ ʤʝʥʶ ʽ ʟʤʽʥʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʫʩʪʘʚʦʢ 

(ʜʦʢʣʘʜʥʠʡ ʦʧʠʩ ʢʥʦʧʦʢ ʜʠʚ. ʧ.3.1.2). 

ɺʽʢʥʦ ʄʝʥʶ ʧʨʠʩʪʨʦʶ ʚʠʚʦʜʠʪʴʩʷ ʥʘ ʯʦʪʠʨʠʨʷʜʢʦʚʠʡ ʜʠʩʧʣʝʡ ʽ ʤʦʞʝ 

ʧʨʦʢʨʫʯʫʚʘʪʠʩʷ ʢʥʦʧʢʘʤʠ çɺɻʆʈʋè, çɺʅʀɿè. 

ɼʠʩʧʣʝʡ ʫ ʧʨʠʩʪʨʦʾ ʧʨʠ ʨʦʙʦʪʽ ʚʽʜ ʦʧʝʨʘʪʠʚʥʦʛʦ ʞʠʚʣʝʥʥʷ ʥʝ ʚʠʤʠʢʘʻʪʴʩʷ. 

ʇʨʠ ʞʠʚʣʝʥʥʽ ʪʽʣʴʢʠ ʚʽʜ ʩʪʨʫʤʦʚʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ (ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʞʠʚʣʝʥʥʷ) ʜʠʩʧʣʝʡ ʚʽʜʢʣʶʯʘʻʪʴʩʷ.  

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʠʡ ʨʝʞʠʤ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʙʫʚ ʫʚʽʤʢʥʫʪʠʡ, ʧʽʩʣʷ 

ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʪʠʩʢʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʢʥʦʧʢʠ ʢʣʘʚʽʘʪʫʨʠ ʧʨʠʩʪʨʦʶ ʚʧʨʦʜʦʚʞ ʯʘʩʫ 160 ʩ 

ʜʠʩʧʣʝʡ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ çʄʝʥʶ ʚʠʤʽʨʽʚè. 

ʋ çʄʝʥʶ ʚʠʤʽʨʽʚè ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʘʥʘʣʦʛʦʚʽ ʚʝʣʠʯʠʥʠ, ʟ ʷʢʠʤʠ ʧʨʘʮʶʻ 

ʧʨʠʩʪʨʽʡ. ʇʨʠ ʚʭʦʜʽ ʫ çʄʝʥʶ ʚʠʤʽʨʽʚè ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʧʦʪʨʽʙʥʽ ʦʜʠʥʠʮʽ ʚʠʤʽʨʽʚ: 

çʧʝʨʚʠʥʥʽè ʘʙʦ çʚʪʦʨʠʥʥʽè. 
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ɺʝʣʠʯʠʥʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ çʄʝʥʶ ʚʠʤʽʨʽʚè ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 3). 

 

ʊʘʙʣʠʮʷ 3 ɺʝʣʠʯʠʥʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʤʝʥʶ çɺʠʤʽʨʶʚʘʥʥʷè 

 ̄

ʟ/ʧ 
ʨʷʜʦʢ 1 ʨʷʜʦʢ 2 ʨʷʜʦʢ 3 ʨʷʜʦʢ 4 ʚʝʣʠʯʠʥʠ 

1 Uʬʘʟʥʽ, ʢɺ(ɺ) Ὗ   Ὗ   Ὗ  ʇʝʨʚʠʥʥʽ (ʚʪʦʨʠʥʥʽ) 

2 Uʣʽʥʽʡʥʽ, ʢɺ(ɺ) Ὗ   Ὗ   Ὗ   ʇʝʨʚʠʥʥʽ (ʚʪʦʨʠʥʥʽ) 

3 ɯʬʘʟʥʽ, ɸ Ὅ Ὅ Ὅ ʇʝʨʚʠʥʥʽ (ʚʪʦʨʠʥʥʽ) 

4 ɯʣʽʥʽʡʥʽ, ɸ Ὅ  Ὅ  Ὅ  ʇʝʨʚʠʥʥʽ (ʚʪʦʨʠʥʥʽ) 

5 σὍ ,̉ ɸ ʢʫʪ σὍ  ̉ σὍ ,̑ ɸ ʢʫʪ σὍ  ̑ ʇʝʨʚʠʥʥʽ (ʚʪʦʨʠʥʥʽ) 

6 σὟ ,̉ ɺ Ὗ̂ ̎,̎ ɺ σὟ ˏ,ː ɺ - ʇʝʨʚʠʥʥʽ (ʚʪʦʨʠʥʥʽ) 

7 Ὗ ,̌ ʢɺ Ὗ ,̌ ʢɺ Ὗ ,̕ ʢɺ Ὗ ,̕ ʢɺ ʇʝʨʚʠʥʥʽ (ʚʪʦʨʠʥʥʽ) 

8 Ὅ,̌ ɸ Ὅ ,̌ ɸ Ὅ̌Ὅȟ̌ϳ % - ʇʝʨʚʠʥʥʽ (ʚʪʦʨʠʥʥʽ) 

9 Ὅ ,̕ ɸ Ὅ ,̕ ɸ Ὅ̕Ὅ ȟ̕ϳ % - ʇʝʨʚʠʥʥʽ (ʚʪʦʨʠʥʥʽ) 

10 2ʛ.  Ὅ 2ʛ.  Ὅ 2ʛ.  Ὅ 2ʛ.  σὍ  ̉ ʇʝʨʚʠʥʥʽ (ʚʪʦʨʠʥʥʽ) 

11 2ʛ.  Ὅ  2ʛ.  Ὅ  2ʛ.  Ὅ  - ʇʝʨʚʠʥʥʽ (ʚʪʦʨʠʥʥʽ) 

12 ὤ ,̉ ʆʤ σὍ /̉σὟ  ̉ σὍ /̑σὟ  ̑  ʇʝʨʚʠʥʥʽ (ʚʪʦʨʠʥʥʽ) 

13 P , ʢɺʪ Q , ʢɺɸʨ S , ʢɺɸ cosű ʧʝʨʚʠʥʥʽ 

14 ɸʘ, ʢɺʪ - ɸʨ, ʢɺɸʨ - ʧʝʨʚʠʥʥʽ 

15 F(Ua), ɻʮ - - - ʧʝʨʚʠʥʥʽ 

 

 

ʇʝʨʝʡʪʠ ʚ çʄʝʥʶ ʯʝʨʛʦʚʦʛʦè ʤʦʞʥʘ ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ, ʪʘʢ ʽ 

ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʫ ʂʦʥʬʽʛʫʨʘʮʽʾ. ʋ ʮʴʦʤʫ ʧʫʥʢʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ 

ʪʘʢʽ ʚʝʣʠʯʠʥʠ: 

ü ʧʦʪʦʯʥ ̔ʧʝʨʚʠʥʥʽ ʟʥʘʯʝʥʥʷ ʣʽʥʽʡʥʠʭ ʥʘʧʨʫʛ; 

ü ʧʦʪʦʯʥ ̔ʧʝʨʚʠʥʥʽ ʟʥʘʯʝʥʥʷ ʬʘʟʥʠʭ ʩʪʨʫʤʽʚ; 

ü ʧʦʪʦʯʥ ̔ʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʾ, ʨʝʘʢʪʠʚʥʦʾ ʪʘ ʧʦʚʥʦʾ ʧʦʪʫʞʥʦʩʪʝʡ P, Q, S, 

ʢʦʝʬʽʮʽʻʥʪ ʧʦʪʫʞʥʦʩʪʽ cosʬ; 
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ü ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʾ ʪʘ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʝʡ ʟ ʞʫʨʥʘʣʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ü ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʤʝʨʝʞʽ. 
 

ʋ ʤʝʥʶ çɾʫʨʥʘʣ ʘʚʘʨʽʡè ʪʘ çɾʫʨʥʘʣ ʧʦʜʽʡè ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʟʘʬʽʢʩʦʚʘʥʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷ. ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʞʫʨʥʘʣʽʚ ʥʘʚʝʜʝʥʦ ʚ ʧ. 4.30 ï ʧ.4.31 . 

ʋ ʤʝʥʶ çʂʦʥʪʨʦʣʴè ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ: 

ü ʪʠʧ ʧʨʠʩʪʨʦʶ, ʚʝʨʩʽʷ ʇɿ CPU; 

ü ʥʘʟʚʘ ʧʽʜʩʪʘʥʮʽʾ ʪʘ ʧʨʠʻʜʥʘʥʥʷ; 

ü ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʠʩʪʝʤʫ; 

ü ʩʪʘʥ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI1é40; 

ü ʩʪʘʥ ʚʠʭʽʜʥʠʭ ʨʝʣʝ KL1é40. 

 

ʋ ʤʝʥʶ çʅʘʣʘʰʪʫʚʘʥʥʷè ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʢʦʥʬʽʛʫʨʘʮʽʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʧʨʠʩʪʨʦʶ. ɺʭʽʜ ʚ ʤʝʥʶ çʅʘʣʘʰʪʫʚʘʥʥʷè ʤʦʞʣʠʚʠʡ ʫ ʦʜʥʦʤʫ ʽʟ ʜʚʦʭ ʨʝʞʠʤʽʚ: 

ʨʝʞʠʤ çʇʝʨʝʛʣʷʜè ʽ ʨʝʞʠʤ çɿʤʽʥʘè.  

ɺʭʽʜ ʚ ʨʝʞʠʤ çʇʝʨʝʛʣʷʜè ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʚʚʝʜʝʥʥʷ ʧʘʨʦʣʷ, ʚ ʨʝʞʠʤ çɿʤʽʥʘè 

- ʽʟ ʚʚʝʜʝʥʥʷʤ ʧʘʨʦʣʷ. 

ʗʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʫʚʽʡʰʦʚ ʫ ʤʝʥʶ çʅʘʣʘʰʪʫʚʘʥʥʷè ʚ ʨʝʞʠʤʽ çɿʤʽʥʘè, ʪʦ ʟʘ 

ʬʘʢʪʦʤ ʚʠʭʦʜʫ ʟ ʮʴʦʛʦ ʧʫʥʢʪʫ ʤʝʥʶ ʥʝʦʙʭʽʜʥʦ ʟʙʝʨʝʛʪʠ ʫʩʪʘʚʢʠ. ʗʢʱʦ ʮʴʦʛʦ ʥʝ 

ʟʨʦʙʠʪʠ, ʚʩʽ ʟʤʽʥʝʥʽ ʫʩʪʘʚʢʠ ʥʝ ʟʙʝʨʝʞʫʪʴʩʷ.  

 

ʋ ʤʝʥʶ çʉʝʨʚʽʩè ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ: 

ü ʧʦʪʦʯʥʘ ʜʘʪʘ ʽ ʯʘʩ, ʟʤʽʥʘ ʧʦʪʦʯʥʠʭ ʜʘʪʠ ʽ ʯʘʩʫ (ʟ ʚʚʦʜʦʤ ʧʘʨʦʣʷ); 

ü ʜʽʘʛʥʦʩʪʠʢʘ ʽʥʜʠʢʘʪʦʨʘ, ʢʣʘʚʽʘʪʫʨʠ, ʩʚʽʪʣʦʜʽʦʜʽʚ; 

ü ʧʫʩʢ ʦʩʮʠʣʦʛʨʘʬʘ (ʟ ʚʚʦʜʦʤ ʧʘʨʦʣʷ); 

ü ʦʥʦʚʣʝʥʥʷ ʇɿ (ʟ ʚʚʦʜʦʤ ʧʘʨʦʣʷ); 

ü ʧʝʨʝʚʽʨʢʘ ʚʝʨʩʽʾ ʇɿ; 

ü ʟʤʽʥʘ ʧʘʨʦʣʷ (ʟ ʚʚʦʜʦʤ ʧʘʨʦʣʷ).  
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 ʂʥʦʧʢʠ ʢʣʘʚʽʘʪʫʨʠ 

ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʾ ʢʥʦʧʦʢ ʢʣʘʚʽʘʪʫʨʠ ʧʨʠʩʪʨʦ ʁʥʘʚʝʜʝʥʦ ʚ (ʊʘʙʣʠʮʷ 4). 

ʇʽʜ ʯʘʩ ʚʢʣʶʯʝʥʥʷ ʞʠʚʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʥʘ ʡʦʛʦ ʮʠʬʨʦʚʦʤʫ ʽʥʜʠʢʘʪʦʨʽ ʪʘ 

ʩʠʛʥʘʣʴʥʠʭ ʩʚʽʪʣʦʜʽʦʜʘʭ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʝʞʠʤʠ ʪʘ ʧʘʨʘʤʝʪʨʠ 

ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ. 

ʋ ʚʠʭʽʜʥʦʤʫ  ʩʪʘʥʽ  ʥʘ  ʽʥʜʠʢʘʪʦʨʽ  ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ  ʟʥʘʯʝʥʥʷ  ʬʘʟʥʠʭ ʩʪʨʫʤʽʚ  

ɸ(Ό), ɺ(Ὅ), ʉ(Ὅ). ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʨʦʙʦʪʠ ʟ ʧʨʠʩʪʨʦʻʤ ʫ 

ʜʽʘʣʦʛʦʚʦʤʫ ʨʝʞʠʤʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʢʥʦʧʢʘʤʠ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ. ʄʝʥʶ ʧʨʠʩʪʨʦʶ 

ʚʠʢʦʥʘʥʦ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʤ. 

ɼʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʤʝʥʶ, ʚʠʙʦʨʫ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʧʨʠʩʪʨʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʰʽʩʪʴ ʦʩʥʦʚʥʠʭ ʢʥʦʧʦʢ: 

¶ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʤʝʥʶ ʚ ʧʦʪʨʽʙʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ - ʢʥʦʧʢʠ çɺʇʈɸɺʆè, çɺʃɯɺʆè, çɺɻʆʈʋè, 

çɺʅʀɿè ; 

¶ ʢʥʦʧʢʦʶ çɺɺɯɼè ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʭʽʜ ʫ ʧʽʜʤʝʥʶ, ʚʭʽʜ ʫ ʨʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʘ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ; 

¶ ʢʥʦʧʢʦʶ çʉʂʀɼɸʅʅʗè ʟʜʽʡʩʥʶʶʪʴ ʨʝʜʘʛʫʚʘʥʥʷ, ʩʢʠʜʘʥʥʷ ʫʩʪʘʚʦʢ ʘʙʦ 

ʧʘʨʘʤʝʪʨʽʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʜʽʣʫ ʤʝʥʶ ʽ 

ʩʢʠʜʘʥʥʷ ʫ ʚʠʭʽʜʥʠʡ ʩʪʘʥ ʩʚʽʪʣʦʜʽʦʜʽʚ ʽ ʨʝʣʝ ʘʚʘʨʽʡʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ (ʬʫʥʢʮʽʾ 

ʂʚʠʪʫʚʘʥʥʷ).  

ʇʽʩʣʷ ʩʧʨʘʮʶʚʘʥʥʷ ʩʪʫʧʝʥʽʚ ʟʘʭʠʩʪʫ, ʥʘ ʽʥʜʠʢʘʪʦʨʽ ʜʦ ʢʚʠʪʫʚʘʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʦʩʪʘʥʥʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʞʫʨʥʘʣʫ ʘʚʘʨʽʡ ʟʽ ʟʥʘʯʝʥʥʷʤ 

ʩʪʨʫʤʫ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʫ ʧʦʰʢʦʜʞʝʥʠʭ ʬʘʟʘʭ. ɺʩʷ ʮʷ ʽʥʬʦʨʤʘʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʫ ʞʫʨʥʘʣʽ ʘʚʘʨʽʡ. 

ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʞʫʨʥʘʣʫ ʘʚʘʨʽʡ ʽʟ ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ ʢʥʦʧʢʘʤʠ çɺʅʀɿè , 

çɺɻʆʈʋè  ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʡʪʠ ʜʦ ʧʫʥʢʪʫ çɾʫʨʥʘʣ ɸʚʘʨʽʡè ʪʘ ʥʘʪʠʩʢʘʥʥʷʤ 

ʢʥʦʧʢʠ çɺɺɯɼè ʫʚʽʡʪʠ ʜʦ ʥʴʦʛʦ. ʋʚʽʡʪʠ ʚ ʞʫʨʥʘʣ ʘʚʘʨʽʡ ʪʘʢʦʞ ʤʦʞʥʘ ʥʘʪʠʩʢʘʥʥʷʤ 

ʢʥʦʧʢʠ çɾɸè ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ.  
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ʊʘʙʣʠʮʷ 4 ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʾ ʢʥʦʧʦʢ ʢʝʨʫʚʘʥʥʷ 

ʂʥʦʧʢʘ ʌʫʥʢʮʽʷ ʢʥʦʧʢʠ 

 
ʇʝʨʝʭʽʜ ʜʦ ʚʝʨʭʥʴʦʛʦ ʧʫʥʢʪʫ ʤʝʥʶ; 

ɿʙʽʣʴʰʠʪʠ ʚʝʣʠʯʠʥʫ ʫʩʪʘʚʢʠ ʘʙʦ ʥʦʤʝʨ ʦʧʮʽʾ 

 
ʇʝʨʝʭʽʜ ʫ ʥʠʞʥʽʡ ʧʫʥʢʪ ʤʝʥʶ; 

ɿʤʝʥʰʠʪʠ ʚʝʣʠʯʠʥʫ ʫʩʪʘʚʢʠ ʘʙʦ ʥʦʤʝʨ ʦʧʮʽʾ 

 
ʇʝʨʝʭʽʜ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʧʫʥʢʪʫ, ʥʘʩʪʫʧʥʦʾ ʮʠʬʨʠ ʧʘʨʦʣʷ (ʣʽʚʦʨʫʯ 

ʘʙʦ ʧʨʘʚʦʨʫʯ) 

ɺʚ̔ʜ 

 

ɿʘʧʠʩ ʫʩʪʘʚʦʢ ʯʠ ʧʘʨʘʤʝʪʨʽʚ; 

ʇʝʨʝʭʽʜ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʧʫʥʢʪʫ ʤʝʥʶ 

ʉʢʠʜʘʥʥʷ 

 

ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʪʘ ʫʪʨʠʤʘʥʥʽ ʢʥʦʧʢʠ ʥʘ ʯʘʩ ʜʦ 1 ʩ ï ʚʠʭʽʜ ʫ 

ʧʦʧʝʨʝʜʥʻ ʤʝʥʶ. 

 

ɺʢʣʶʯʝʥʥʷ ʚʠʤʠʢʘʯʘ. 

ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʢʥʦʧʢʫ çɺʢʣʶʯʠʪʠ ɺɺè ʥʘ ʝʢʨʘʥʽ ʈʂɯ 

ʚʤʠʢʘʻʪʴʩʷ ʧʽʜʩʚʽʯʫʚʘʥʥʷ ʽ ʚʠʜʘʻʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ çɺʢʣʶʯʠʪʠ 

ɺɺ?è. ʗʢʱʦ ʧʨʦʪʷʛʦʤ 60 ʩ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çɺʚ̔ʜè, ʪʦ ʚʽʜʧʨʘʮʶʻ 

ʣʦʛʽʢʘ ʚʢʣʶʯʝʥʥʷ ɺɺ ʚʽʜ ʢʥʦʧʢʠ. ʗʢʱʦ ʧʨʦʪʷʛʦʤ 60 ʩ ʥʝ ʙʫʜʝ 

ʥʘʪʠʩʥʫʪʘ ʢʥʦʧʢʘ çɺʚ̔ʜè ʘʙʦ ʙʫʜʝ ʥʘʪʠʩʥʫʪʘ ʢʥʦʧʢʘ çʉʢʠʜʘʥʥʷè ï 

ʣʦʛʽʢʘ ʚʢʣʶʯʝʥʥʷ ɺɺ ʚʽʜ ʢʥʦʧʢʠ ʥʝ ʚʽʜʧʨʘʮʶʻ. ʇʨʦʪʷʛʦʤ 60 ʩ ʧʽʩʣʷ 

ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʢʥʦʧʢʫ çɺʢʣʶʯʠʪʠ ɺɺè ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʦʢ çʚʛʦʨʫè, 

çʚʥʠʟè, çʚʣʽʚʦè, çʚʧʨʘʚʦè ï ʽʛʥʦʨʫʻʪʴʩʷ. 

 

ɺʠʤʢʥʝʥʥʷ ʚʠʤʠʢʘʯʘ. 

ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʢʥʦʧʢʫ çɺʠʤʢʥʫʪʠ ɺɺè ʥʘ ʝʢʨʘʥʽ ʈʂɯ 

ʚʤʠʢʘʻʪʴʩʷ ʧʽʜʩʚʽʯʫʚʘʥʥʷ ʽ ʚʠʜʘʻʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ çɺʠʤʢʥʫʪʠ 

ɺɺ?è. ʗʢʱʦ ʧʨʦʪʷʛʦʤ 60 ʩ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çɺʚ̔ʜè, ʪʦ ʚʽʜʧʨʘʮʶʻ 

ʣʦʛʽʢʘ ʚʽʜʢʣʶʯʝʥʥʷ ɺɺ ʚʽʜ ʢʥʦʧʢʠ. ʗʢʱʦ ʧʨʦʪʷʛʦʤ 60 ʩ ʥʝ ʙʫʜʝ 

ʥʘʪʠʩʥʫʪʘ ʢʥʦʧʢʘ çɺʚ̔ʜè ʘʙʦ ʙʫʜʝ ʥʘʪʠʩʥʫʪʘ ʢʥʦʧʢʘ çʉʢʠʜʘʥʥʷè ï 

ʣʦʛʽʢʘ ʚʽʜʢʣʶʯʝʥʥʷ ɺɺ ʚʽʜ ʢʥʦʧʢʠ ʥʝ ʚʽʜʧʨʘʮʶʻ. ʇʨʦʪʷʛʦʤ 60 ʩ 

ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʢʥʦʧʢʫ çɺʠʤʢʥʫʪʠ ɺɺè ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʦʢ 

çʚʛʦʨʫè, çʚʥʠʟè, çʚʣʽʚʦè, çʚʧʨʘʚʦè ï ʽʛʥʦʨʫʻʪʴʩʷ. 

 
ʇʝʨʝʤʠʢʘʥʥʷ ʫ ʤʽʩʮʝʚʝ ʘʙʦ ʜʠʩʪʘʥʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ 

 
ʂʚʠʪʫʚʘʥʥʷ 

 
ɺʭʽʜ ʫ ʞʫʨʥʘʣ ʘʚʘʨʽʡ 

 
ɺʭʽʜ ʜʦ ʞʫʨʥʘʣʫ ʧʦʜʽʡ 

1 

2 

3 

4 

ʇʨʦʛʨʘʤʦʚʘʥʽ ʢʣʘʚʽʰʽ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʢʣʘʜʦʢ. 

ʂʦʞʥʘ ʢʥʦʧʢʘ ʤʦʞʝ ʧʨʠʟʥʘʯʘʪʠʩʷ ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ 

ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ ʽ ʧʨʘʮʶʚʘʪʠ ʧʦ ʦʜʥʦʤʫ ʟ ʜʚʦʭ ʨʝʞʠʤʽʚ: 

ï ʧʦʪʝʥʮʽʡʥʠʡ; ʽʟ ʬʽʢʩʘʮʽʻʶ. 
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ʇʽʜ ʥʦʤʝʨʦʤ ç1è ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʦʩʪʘʥʥʽʡ ʨʝʞʠʤ ʘʚʘʨʽʡʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ 

(ʩʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ʱʦ ʩʧʨʘʮʶʚʘʣʘ ʪʘ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ, ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʾʾ 

ʩʧʨʘʮʶʚʘʥʥʷ). ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʽʥʰʠʭ  ʘʚʘʨʽʡ  ʥʝʦʙʭʽʜʥʦ  

ʧʝʨʝʤʽʱʘʪʠʩʷ  ʧʦ ʤʝʥʶ  ʢʥʦʧʢʘʤʠ  çɺʅʀɿè  ï çɺɻʆʈʋè . ɼʣʷ ʧʝʨʝʛʣʷʜʫ 

ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ ʜʘʥʦʾ ʘʚʘʨʽʾ (ʜʘʪʘ ʽ ʯʘʩ, ʩʪʘʥ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ, ʩʪʘʥ ʨʝʣʝ, ʩʪʨʫʤʠ 

ʬʘʟ, ʩʪʨʫʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʥʘʧʨʫʛʘ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʘ ʢʫʪ ʤʽʞ 

ʥʠʤʠ, ʢʦʝʬʽʮʽʻʥʪʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʫʩʪʘʚʢʠ ʩʪʫʧʝʥʶ, ʱʦ ʩʧʨʘʮʶʚʘʚ) ʥʝʦʙʭʽʜʥʦ 

ʧʝʨʝʤʽʱʘʪʠʩʷ ʧʦ ʤʝʥʶ ʢʥʦʧʢʘʤʠ çɺʇʈɸɺʆè ï  ï çɺʃɯɺʆè . ɸʥʘʣʦʛʽʯʥʦ 

ʤʦʞʥʘ ʧʝʨʝʛʣʷʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʞʫʨʥʘʣʽ ʦʩʮʠʣʦʛʨʘʤ ʪʘ ʞʫʨʥʘʣʽ ʧʦʜʽʡ. 

ɿʯʠʪʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʤʝʥʶ ʧʨʠʩʪʨʦʶ ʜʦʩʪʫʧʥʝ ʙʝʟ ʦʙʤʝʞʝʥʴ. 

ɺʭʽʜ ʜʦ ʤʝʥʶ çʅʘʣʘʰʪʫʚʘʥʥʷè, ʨʦʟʜʽʣ çɿʤʽʥʘè, ʚ ʷʢʦʤʫ ʟʘʜʘʶʪʴʩʷ ʚʩʽ 

ʧʘʨʘʤʝʪʨʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʪʘ ʫʩʪʘʚʢʠ, ʟʘʭʠʱʘʻʪʴʩʷ ʧʘʨʦʣʝʤ. ɺʠʨʦʙʥʠʢʦʤ 

ʧʨʠʩʪʨʽʡ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʟ ʧʦʯʘʪʢʦʚʠʤ ʧʘʨʦʣʝʤ 00000. ɺʚʝʜʝʥʥʷ ʢʦʞʥʦʾ ʮʠʬʨʠ 

ʧʘʨʦʣʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʥʦʧʢʘʤʠ çɺɻʆʈʋè ï çɺʅʀɿè  ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ 

ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʤʠʛʦʪʣʠʚʦʾ ʧʦʟʠʮʽʾ ʮʠʬʨʠ ʧʘʨʦʣʷ. ʇʝʨʝʭʽʜ ʤʽʞ ʮʠʬʨʘʤʠ 

ʧʘʨʦʣʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʥʦʧʢʘʤʠ çɺʧʨʘʚʦè ï çɺʣʽʚʦè . ɺʚʝʜʝʥʥʷ ʥʘʙʨʘʥʦʛʦ 

ʧʘʨʦʣʷ ʚʠʢʦʥʫʻʪʴʩʷ ʢʥʦʧʢʦʶ çɺɺɯɼè. 

ʇʨʠ ʚʚʦʜʽ ʧʨʠʩʪʨʦʶ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʣʽʜ ʟʤʽʥʠʪʠ ʧʘʨʦʣʴ. ɿʤʽʥʘ ʧʘʨʦʣʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʦʟʜʽʣʽ çʉʝʨʚʽʩè, ʚ ʧʫʥʢʪʽ çɿʤʽʥʘ ʧʘʨʦʣʷè, ʧʝʨʝʭʽʜ ʜʦ ʷʢʦʛʦ 

ʚʠʢʦʥʫʻʪʴʩʷ ʢʥʦʧʢʘʤʠ çɺɻʆʈʋè ï  çɺʅʀɿè . 

ɺʩʽ ʮʽ ʜʽʾ ʧʨʦʩʪʽʰʝ ʪʘ ʟʨʫʯʥʽʰʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʟ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧ'ʶʪʝʨʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ çBURZAè.  
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 ʄʦʜʫʣʴ PW 

ʄʦʜʫʣʴ PW ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʜʘʯʽ ʚ ʧʨʠʩʪʨʽʡ ʥʘʧʨʫʛʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʞʠʚʣʝʥʥʷ, ʤʘʻ ʚʽʜʩʽʢ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʣʽʪʽʻʚʦʾ ʙʘʪʘʨʝʾ, ʩʚʽʪʣʦʜʽʦʜʥʫ ʽʥʜʠʢʘʮʽʶ 

ʩʧʨʘʚʥʦʩʪʽ ʟʘʧʦʙʽʞʥʠʢʘ, ʘ ʪʘʢʦʞ ʛʚʠʥʪʦʚʠʡ ʟʘʪʠʩʢʘʯ ʜʣʷ ʟʘʟʝʤʣʝʥʥʷ ʧʨʠʩʪʨʦʶ. 

ʄʦʜʫʣʴ ʤʽʩʪʠʪʴ 5 ʨʝʣʝ, 3 ʟ ʷʢʠʭ (KL1, KL2, KL4) ʤʘʶʪʴ ʧʦ ʦʜʥʦʤʫ ʥʦʨʤʘʣʴʥʦ 

ʚʽʜʢʨʠʪʦʤʫ ʢʦʥʪʘʢʪʫ, ʨʝʣʝ KL3 ʚʠʢʦʥʘʥʦ ʟ ʜʚʦʤʘ ʧʝʨʝʤʠʢʘʶʯʠʤʠ ʢʦʥʪʘʢʪʘʤʠ, ʨʝʣʝ 

ʩʠʛʥʘʣʽʟʘʮʽʾ ʩʧʨʘʚʥʦʩʪʽ ʧʨʠʩʪʨʦʶ KLWD ʚʠʢʦʥʘʥʦ ʟ ʦʜʥʠʤ ʥʦʨʤʘʣʴʥʦ ʟʘʢʨʠʪʠʤ 

ʢʦʥʪʘʢʪʦʤ. 

ʇʨʦ ʥʝʩʧʨʘʚʥʽʩʪʴ ʟʘʧʦʙʽʞʥʠʢʘ ʩʠʛʥʘʣʽʟʫʻ ʩʚʽʪʣʦʜʽʦʜ (FUSE) . 

ʋ ʧʨʠʩʪʨʽʡ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʥʘʥʥʷ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ 

ʚʠʢʦʥʘʥʥʷ ʤʦʜʫʣʷ PW:  PW-L, PW-M, PW-24. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʦʜʫʣʷ PW-L ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ ʪʘ 

ʡʦʛʦ ʤʘʨʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩʫʥʦʢ 3). 

 

 

1 ï ʨʦʟ'ʻʤ ʧʽʜʢʣʶʯʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʞʠʚʣʝʥʥʷ Ὗ̇ ̉Ȣ̃; 

2 ï ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ ʩʧʨʘʚʥʦʩʪʽ 

ʟʘʧʦʙʽʞʥʠʢʘ FUSE; 

3 ï ʨʦʟ'ʻʤ KL1éKL4, KLWD; 

4 ï ʢʣʝʤʘ ʟʘʟʝʤʣʝʥʥʷ; 

5 ï ʧʣʘʥʢʘ. 

 

ʈʠʩʫʥʦʢ 3 ï ʄʦʜʫʣʴ PW-L (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ 

ʧʽʜʢʣʶʯʝʥʴ) 
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ɿʘʤʽʩʪʴ ʤʦʜʫʣʷ PW-L ʫ ʧʨʠʩʪʨʦʾ, ʟʘ ʩʧʝʮʚʠʢʦʥʘʥʥʷʤ, ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʤʦʜʫʣʴ PW-M ʽʟ ʧʦʧʝʨʝʜʥʴʦ ʟʘʨʷʜʞʝʥʠʤ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʻʤʥʽʩʪʶ 100 ʤʢʌ, 

ʥʘʧʨʫʛʦʶ 400 ɺ, ʷʢʠʡ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʽʜʢʣʶʯʝʥʥʷ ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ 

ʚʠʤʠʢʘʯʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʪʫʰʢʠ ʥʝʟʘʣʝʞʥʦʛʦ ʨʦʟʯʝʧʣʶʚʘʯʘ, ʫ ʚʠʧʘʜʢʫ 

ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʟʥʠʢʥʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʞʠʚʣʝʥʥʷ 230(220) ʘʙʦ 110 ɺ . 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʦʜʫʣʷ PW-M ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ ʪʘ 

ʡʦʛʦ ʤʘʨʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩʫʥʦʢ 4). 

 

 

1 ï ʨʦʟ'ʻʤ ʧʽʜʢʣʶʯʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʞʠʚʣʝʥʥʷ Ὗ̇ ̉Ȣ̃; 

2 ï ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ ʩʧʨʘʚʥʦʩʪʽ 

ʟʘʧʦʙʽʞʥʠʢʘ FUSE ; 

3 ï ʨʦʟ'ʻʤ ʧʦʧʝʨʝʜʥʴʦ ʟʘʨʷʜʞʝʥʦʛʦ 

ʢʦʥʜʝʥʩʘʪʦʨʘ 100 ʤʢʌ, 400 ɺ; 

4 ï ʢʣʝʤʘ ʟʘʟʝʤʣʝʥʥʷ; 

5 ï ʨʦʟ'ʻʤ KL 1. . .4 , KLWD ; 

6 ï ʧʣʘʥʢʘ. 

ʈʠʩʫʥʦʢ 4 ï ʄʦʜʫʣʴ PW-M (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ) 

 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ/ʚʠʣʫʯʝʥʥʷ/ʟʘʤʽʥʠ ʙʘʪʘʨʝʾ ʥʝʦʙʭʽʜʥʦ ʚʠʤʢʥʫʪʠ ʧʨʠʩʪʨʽʡ ʚʽʜ 

ʞʠʚʣʝʥʥʷ ʪʘ ʚʠʪʷʛʪʠ ʤʦʜʫʣʴ PW-L (PW-M) ʽʟ ʧʨʠʩʪʨʦʶ. ɺʽʜʩʽʢ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʣʽʪʽʻʚʦʾ ʙʘʪʘʨʝʾ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʧʣʘʪʽ ʤʦʜʫʣʷ. 

ɺʽʜʧʦʚʽʜʥʽ ʯʘʩʪʠʥʠ ʨʦʟ'ʻʤʽʚ ʤʦʜʫʣʷ, ʱʦ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʨʦʟôʻʤʽʚ ʧʦʟ. 1, 3, 5 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʤʦʜʫʣʷ, ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʝ ʤʘʨʢʫʚʘʥʥʷ ʽ ʥʘ ʨʠʩʫʥʢʫ ʥʝ ʧʦʢʘʟʘʥʽ. 
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ɼʦʩʪʫʧʥʠʡ ʚʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ ʤʦʜʫʣʷ PW-24 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʜʘʯʽ ʚ 

ʧʨʠʩʪʨʽʡ ʥʘʧʨʫʛʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʞʠʚʣʝʥʥʷ 24 ɺ (DC). 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʦʜʫʣʷ PW-24 ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ, ʘ 

ʪʘʢʦʞ ʡʦʛʦ ʤʘʨʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩʫʥʦʢ 5). 

 

 

1 ï ʨʦʟ'ʻʤ ʧʽʜʢʣʶʯʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʞʠʚʣʝʥʥʷ Ὗ̇ ̉Ȣ̃; 

2 ï ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ ʩʧʨʘʚʥʦʩʪʽ 

ʟʘʧʦʙʽʞʥʠʢʘ FUSE; 

3 ï ʨʦʟ'ʻʤ KL1 ... KL4, KLWD; 

4 ï ʢʣʝʤʘ ʟʘʟʝʤʣʝʥʥʷ; 

5 ï ʧʣʘʥʢʘ. 

 

ʈʠʩʫʥʦʢ 5 ï ʄʦʜʫʣʴ PW-24 (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ) 
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 ʄʦʜʫʣʴ RL-M 

ʄʦʜʫʣʴ RL-M ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʨʝʣʝ. ʄʦʜʫʣʴ ʤʽʩʪʠʪʴ 

10 ʨʝʣʝ, 8 ʟ ʷʢʠʭ (KL5. . . KL 12) ʤʘʶʪʴ ʧʦ ʦʜʥʦʤʫ ʥʦʨʤʘʣʴʥʦ ʚʽʜʢʨʠʪʦʤʫ ʢʦʥʪʘʢʪʫ, 

ʜʚʘ ʨʝʣʝ (KL13, KL14) ʤʘʶʪʴ ʦʜʠʥ ʧʝʨʝʤʠʢʘʶʯʠʡ ʢʦʥʪʘʢʪ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʦʜʫʣʷ RL-M ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ ʪʘ 

ʡʦʛʦ ʤʘʨʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʦ (ʈʠʩʫʥʦʢ 6). ɺʽʜʧʦʚʽʜʥʘ ʯʘʩʪʠʥʘ ʨʦʟ'ʻʤʫ ʤʦʜʫʣʷ ʚʭʦʜʠʪʴ 

ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ, ʤʘʻ ʚʽʜʧʦʚʽʜʥʝ ʤʘʨʢʫʚʘʥʥʷ ʽ ʥʘ ʨʠʩʫʥʢʫ ʥʝ ʧʦʢʘʟʘʥʘ. 

 

 

1 ï 22-ʭ ʢʦʥʪʘʢʪʥʠʡ ʨʦʟ'ʻʤ ʚʠʭʽʜʥʠʭ  

       ʨʝʣʝ KL 5. . .14 ; 

2 ï ʧʣʘʥʢʘ. 

ʈʠʩʫʥʦʢ 6 ï ʄʦʜʫʣʴ RL-M (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ) 

ʪʘ ʡʦʛʦ ʤʘʨʢʫʚʘʥʥʷ 
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 ʄʦʜʫʣʴ DI-M 

ʄʦʜʫʣʴ DI-M ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʚʝʜʝʥʥʷ ʚ ʧʨʠʩʪʨʽʡ ʜʠʩʢʨʝʪʥʠʭ ʩʠʛʥʘʣʽʚ.  

ɼʦʩʪʫʧʥʽ ʚʠʢʦʥʘʥʥʷ ʤʦʜʫʣʷ 1DI-M ʪʘ 2DI-M , ʷʢʽ ʫ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʥʘʥʽ ʥʘ ʥʦʤʽʥʘʣʴʥʫ ʥʘʧʨʫʛʫ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ 230(220), 110 ʘʙʦ 24 ɺ. ʄʦʜʫʣʴ 

ʤʽʩʪʠʪʴ 11 ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ (DI5. . .DI15 ʜʣʷ ʚʠʢʦʥʘʥʥʷ 1DI-M, ʪʘ DI16. . .DI26 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ 2DI-M). 

ɺʠʛʣʷʜ ʤʦʜʫʣʽʚ 1Dɯ-M ʪʘ 2DI-M ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ ʪʘ 

ʾʭ ʤʘʨʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩʫʥʦʢ 7). ɺʽʜʧʦʚʽʜʥʽ ʯʘʩʪʠʥʠ ʨʦʟ'ʻʤʽʚ ʤʦʜʫʣʽʚ 

ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ, ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʝ ʤʘʨʢʫʚʘʥʥʷ ʽ ʥʘ ʨʠʩʫʥʢʫ ʥʝ ʧʦʢʘʟʘʥʽ. 

 

  

1 - 22-ʭ ʢʦʥʪʘʢʪʥʠʡ ʨʦʟ'ʻʤ 

ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ:  

      DI 5...15 (ʜʣʷ ʤʦʜʫʣʷ 1DI-M), 

DI 16...26 (ʜʣʷ ʤʦʜʫʣʷ 2DI-M); 

2 ï ʧʣʘʥʢʘ.  

ʈʠʩʫʥʦʢ 7ï ʄʦʜʫʣʽ 1DI-M ʪʘ 2DI-M (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ 

ʧʽʜʢʣʶʯʝʥʴ) ʪʘ ʾʭ ʤʘʨʢʫʚʘʥʥʷ 

 

ɺʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ ʤʦʜʫʣʷ ( 1DI - M ʘʙʦ 2DI - M ) ʟʘʜʘʻʪʴʩʷ ʢʦʤʙʽʥʘʮʽʻʶ 

ʧʝʨʝʤʠʯʦʢ J1, J2 ʥʘ ʧʣʘʪʽ ʤʦʜʫʣʷ. 
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ɺʠʙʽʨ ʪʘ ʟʘʚʜʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʢʦʤʙʽʥʘʮʽʻʶ ʧʝʨʝʤʠʯʦʢ J4é14 ʥʘ ʧʣʘʪʽ ʤʦʜʫʣʷ (ʈʠʩʫʥʦʢ 8). 

 

 

ʈʠʩʫʥʦʢ 8ï ʈʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʢʦʤʙʽʥʘʮʽʾ ʧʝʨʝʤʠʯʦʢ J1, J2, J4é14 ʚ ʤʦʜʫʣʽ 1DI-M 

ʜʣʷ ʟʘʚʜʘʥʥʷ ʥʘʧʨʫʛʠ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʥʘ 230(220), 110 ʘʙʦ 24 ɺ 

 

ɼʣʷ ʨʦʙʦʪʠ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʚʽʜ ʥʘʧʨʫʛʠ 230(220) ɺ, ʧʝʨʝʤʠʯʢʠ ʧʨʠʧʦʻʤ ʥʝ 

ʟʘʣʠʚʘʶʪʴʩʷ. ɼʣʷ ʨʦʙʦʪʠ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʚʽʜ ʥʘʧʨʫʛʠ 110 ʘʙʦ 24 ɺ ʥʝʦʙʭʽʜʥʦ 

ʟʘʤʢʥʫʪʠ (ʟʘʣʠʪʠ ʧʨʠʧʦʻʤ) ʧʝʨʝʤʠʯʢʠ J4é14 . 
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 ʄʦʜʫʣʴ DI-ARC 

ʄʦʜʫʣʴ DI-ARC ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʚʝʜʝʥʥʷ ʚ ʧʨʠʩʪʨʽʡ ʧôʷʪʠ ʜʠʩʢʨʝʪʥʠʭ 

ʩʠʛʥʘʣʽʚ, ʪʘ ʧʽʜʢʣʶʯʝʥʥʷ ʪʨʴʦʭ ʦʧʪʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʜʫʛʠ. 

ɼʦʩʪʫʧʥʽ ʚʠʢʦʥʘʥʥʷ ʤʦʜʫʣʷ 1DI-ARC, 2DI-ARC, 3DI-ARC, ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ,  

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʥʘ ʥʦʤʽʥʘʣʴʥʫ ʥʘʧʨʫʛʫ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ 230(220), 110 ʘʙʦ 

24 ɺ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʦʜʫʣʽʚ 1DI-ARC, 2DI-ARC, 3DI-ARC ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ 

ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ ʪʘ ʾʭ ʤʘʨʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩʫʥʦʢ 9). ɺʽʜʧʦʚʽʜʥʽ 

ʯʘʩʪʠʥʠ ʨʦʟ'ʻʤʽʚ ʤʦʜʫʣʽʚ ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ, ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʝ ʤʘʨʢʫʚʘʥʥʷ ʽ ʥʘ 

ʨʠʩʫʥʢʫ ʥʝ ʧʦʢʘʟʘʥʽ. 

 

   

1 ï 10-ʡ ʢʦʥʪʘʢʪʥʠʡ 

ʨʦʟ'ʻʤ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ:  

DI15é19 (ʜʣʷ 1DI-ARC), 

DI16é20 (ʜʣʷ 2DI-ARC), 

DI11é15 (ʜʣʷ 3DI-ARC); 

2 ï 4 ï ʈʦʟ'ʻʤʠ ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʪʨʴʦʭ 

ʦʧʪʦʚʦʣʦʢʦʥʥʠʭ ʜʘʪʯʠʢʽʚ 

ʜʫʛʦʚʦʛʦ ʟʘʭʠʩʪʫ 

5 ï ʧʣʘʥʢʘ. 

ʈʠʩʫʥʦʢ 9 ï ʄʦʜʫʣʽ 1DI-ARC, 2DI-ARC, 3DI-ARC (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ 

ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ) ʪʘ ʾʭ ʤʘʨʢʫʚʘʥʥʷ 
 

ɺʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ ʤʦʜʫʣʷ (1DI-ARC, 2DI-ARC, 3DI-ARC) ʟʘʜʘʻʪʴʩʷ 

ʢʦʤʙʽʥʘʮʽʻʶ ʧʝʨʝʤʠʯʦʢ J1, J2 ʥʘ ʧʣʘʪʽ ʤʦʜʫʣʷ.  

ɺʠʙʽʨ ʥʦʤʽʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʤʙʽʥʘʮʽʻʶ 

ʧʝʨʝʤʠʯʦʢ J3 ... J7 ʥʘ ʧʣʘʪʽ ʤʦʜʫʣʷ. 
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ɼʣʷ ʨʦʙʦʪʠ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʚʽʜ ʥʘʧʨʫʛʠ 110 ʘʙʦ 24 ɺ, ʥʝʦʙʭʽʜʥʦ ʟʘʤʢʥʫʪʠ 

(ʟʘʣʠʪʠ ʧʨʠʧʦʻʤ) ʧʝʨʝʤʠʯʢʠ J3é J7. ɼʣʷ ʨʦʙʦʪʠ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʚʽʜ ʥʘʧʨʫʛʠ 

230(220) ɺ, ʧʝʨʝʤʠʯʢʠ ʧʨʠʧʦʻʤ ʥʝ ʟʘʣʠʚʘʶʪʴʩʷ. 

 

 ʆʧʪʠʯʥʽ ʜʘʪʯʠʢʠ ʜʫʛʠ 

ʆʩʪʘʥʥʽ ʜʚʽ ʮʠʬʨʠ ʥʘʡʤʝʥʫʚʘʥʥʷ ʪʠʧʫ ʦʧʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʜʫʛʠ (ʍʍ) 

ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʜʦʚʞʠʥʫ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʧʦʞʠʚʘʯʝʤ ʧʨʠ ʟʘʤʦʚʣʝʥʥʽ ʧʨʠʩʪʨʦʶ. 

3.1.7.1 ʇʩʝʚʜʦʪʦʯʢʦʚʠʡ ʧʝʪʣʴʦʚʠʡ ʜʘʪʯʠʢ ʜʫʛʠ (ʆɺʂ-01-ʍʍ) 

ɼʘʪʯʠʢ ʆɺʂ-01 (ʜʠʚ. ʈʠʩʫʥʦʢ 10 (ʘ)) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʪʠʯʥʦʛʦ ʩʝʥʩʦʨʘ (ʧʝʪʣʷ 

ʟ ʧʨʦʟʦʨʦʛʦ ʦʧʪʦʚʦʣʦʢʥʘ) (ʧʦʟ. 1), ʢʦʥʝʢʪʦʨʽʚ (ʧʦʟ. 2), ʟôʻʜʥʫʚʘʣʴʥʦʾ ʤʫʬʪʠ (ʧʦʟ. 3) 

ʪʘ ʜʫʧʣʝʢʩʥʦʛʦ ʧʣʘʩʪʠʢʦʚʦʛʦ ʦʧʪʠʯʥʦʛʦ ʢʘʙʝʣʶ ʟ ʥʝʧʨʦʟʦʨʦʶ ʦʙʦʣʦʥʢʦʶ. 

ʘ)  

ʙ)  

 

 

ʚ) 

 

 

ʈʠʩʫʥʦʢ 10ï ʆʧʪʠʯʥʽ ʜʘʪʯʠʢʠ ʜʫʛʠ 

1 2 

1 
2

2 

1 2

2 

2

2 

3

2 
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3.1.7.2 ʈʦʟʧʦʜʽʣʝʥʠʡ ʜʘʪʯʠʢ ʜʫʛʠ (ʆɺʂ-02-ʍʍ) 

ɼʘʪʯʠʢ ʆɺʂ-02 (ʜʠʚ. ʈʠʩʫʥʦʢ 10 (ʙ)) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʥʝʢʪʦʨʘ (ʧʦʟ. 1) ʪʘ 

ʧʣʘʩʪʠʢʦʚʦʛʦ ʦʧʪʠʯʥʦʛʦ ʚʦʣʦʢʥʘ (ʧʦʟ. 2) ʟ ʧʨʦʟʦʨʦʶ ʦʙʦʣʦʥʢʦʶ. ʇʨʠʩʪʨʽʡ ʤʦʞʝ 

ʢʦʤʧʣʝʢʪʫʚʘʪʠʩʷ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʦʧʪʠʯʥʦʛʦ ʚʦʣʦʢʥʘ, ʘ ʪʘʢʦʞ ʦʜʠʥʘʨʥʠʤʠ ʘʙʦ 

ʧʦʜʚʽʡʥʠʤʠ ʢʦʥʝʢʪʦʨʘʤʠ. 

3.1.7.3 ʊʦʯʢʦʚʠʡ ʜʘʪʯʠʢ ʜʫʛʠ (ʆɺʂ-04-ʍʍ) 

ɼʘʪʯʠʢ ʆɺʂ-04 (ʜʠʚ. ʈʠʩʫʥʦʢ 10 (ʚ)) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʪʠʯʥʦʛʦ ʩʝʥʩʦʨʘ (ʧʦʟ. 1), 

ʢʦʥʝʢʪʦʨʘ (ʧʦʟ. 2) ʪʘ ʜʫʧʣʝʢʩʥʦʛʦ ʧʣʘʩʪʠʢʦʚʦʛʦ ʦʧʪʠʯʥʦʛʦ ʢʘʙʝʣʶ ʟ ʥʝʧʨʦʟʦʨʦʶ 

ʦʙʦʣʦʥʢʦʶ. 

 ʄʦʜʫʣʴ DR-M 

ʄʦʜʫʣʴ DR-M ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʚʝʜʝʥʥʷ ʚ ʧʨʠʩʪʨʽʡ 6-ʪʠ ʜʠʩʢʨʝʪʥʠʭ ʩʠʛʥʘʣʽʚ 

ʽ ʧʽʜʢʣʶʯʝʥʥʷ 5-ʪʠ ʚʠʭʽʜʥʠʭ ʨʝʣʝ. ɼʦʩʪʫʧʥ ̔ʚʠʢʦʥʘʥʥʷ ʤʦʜʫʣʷ DR-M ʥʘ ʥʦʤʽʥʘʣʴʥʫ 

ʥʘʧʨʫʛʫ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ 230(220), 110 ʘʙʦ 24 ɺ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʦʜʫʣʷ DR-M ʟ ʙʦʢʫ ʨʦʟ'ʻʤʫ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ ʪʘ 

ʡʦʛʦ ʤʘʨʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩʫʥʦʢ 11). ɺʽʜʧʦʚʽʜʥʽ ʯʘʩʪʠʥʠ ʨʦʟ'ʻʤʽʚ ʤʦʜʫʣʽʚ 

ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ, ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʝ ʤʘʨʢʫʚʘʥʥʷ ʽ ʥʘ ʨʠʩʫʥʢʫ ʥʝ ʧʦʢʘʟʘʥʽ. 

 

1 ï 22-ʭ ʢʦʥʪʘʢʪʥʠʡ ʨʦʟ'ʻʤ ʚʠʭʽʜʥʠʭ ʨʝʣʝ KL5é9,  

      ʪʘ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI5é10; 

2 ï ʧʣʘʥʢʘ . 

ʈʠʩʫʥʦʢ 11 ï ʄʦʜʫʣʴ DR-M (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ 

ʪʘ ʾʭ ʤʘʨʢʫʚʘʥʥʷ) 
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ɺʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ ʤʦʜʫʣʷ (DR-M) ʟʘʜʘʻʪʴʩʷ ʢʦʤʙʽʥʘʮʽʻʶ ʧʝʨʝʤʠʯʦʢ J1, J2 ʥʘ 

ʧʣʘʪʽ ʤʦʜʫʣʷ. ɺʠʙʽʨ ʪʘ ʟʘʚʜʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʤʙʽʥʘʮʽʻʶ ʧʝʨʝʤʠʯʦʢ J3... J7 ʥʘ ʧʣʘʪʽ ʤʦʜʫʣʷ. 

ɼʣʷ ʨʦʙʦʪʠ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʚʽʜ ʥʘʧʨʫʛʠ 110   ̔  24 ɺ ʥʝʦʙʭʽʜʥʦ ʟʘʤʢʥʫʪʠ 

(ʟʘʣʠʪʠ ʧʨʠʧʦʻʤ) ʧʝʨʝʤʠʯʢʠ J3é J7. ɼʣʷ ʨʦʙʦʪʠ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʚʽʜ ʥʘʧʨʫʛʠ 

230 ʧʝʨʝʤʠʯʢʠ ʧʨʠʧʦʻʤ ʥʝ ʟʘʣʠʚʘʶʪʴʩʷ. 

 

 ʄʦʜʫʣʴ CPU 

ʄʦʜʫʣʴ CPU ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʨʦʙʢʠ ʚʩʽʭ ʘʣʛʦʨʠʪʤʽʚ, ʟʘʧʠʩʫ ʞʫʨʥʘʣʽʚ ʽ 

ʦʩʮʠʣʦʛʨʘʤ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʚ'ʷʟʢʫ ʟ ʧʨʠʩʪʨʦʻʤ ʟʘ ʧʨʦʪʦʢʦʣʘʤʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ 

Modbus, EN IEC 60870-5-103, EN IEC 60870-5-104 DNP 3 (Ethernet ʪʘ RS-485), 

EN IEC 61850 (Server MMS, GOOSE) (ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʧʨʠʩʪʨʦʾ ʦʢʨʝʤʦʛʦ ʤʦʜʫʣʷ 

ʉʆʄ). 

ɼʦʩʪʫʧʥʽ ʪʘʢʽ ʚʠʢʦʥʘʥʥʷ ʤʦʜʫʣʷ CPU : 

ï CPU-L ʙʝʟ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʨʪʽʚ; 

ï CPU-LS ʟ ʜʚʦʤʘ ʧʦʨʪʘʤʠ ʟʚ'ʷʟʢʫ RS-485 ; 

ï CPU-LJ ʟ ʦʜʥʠʤ ʧʦʨʪʦʤ ʟʚ'ʷʟʢʫ RS-485 ʪʘ ʦʜʥʠʤ ʝʣʝʢʪʨʠʯʥʠʤ ʧʦʨʪʦʤ 

Ethernet (RJ-45); 

ï CPU-Lʆ ʟ  ʦʜʥʠʤ  ʧʦʨʪʦʤ  ʟʚ'ʷʟʢʫ  RS-485  ʪʘ  ʦʜʥʠʤ  ʦʧʪʠʯʥʠʤ  ʧʦʨʪʦʤ 

Ethernet (SC); 

 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʦʜʫʣʽʚ CPU-L, CPU-LS, CPU-LJ, CPU-LO ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ 

ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ ʪʘ ʾʭ ʤʘʨʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʽ ʥʘ (ʈʠʩʫʥʦʢ 12-ʈʠʩʫʥʦʢ 15).  
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1 - ʨʦʟ'ʻʤ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI1...4; 

2 ï ʧʣʘʥʢʘ. 

 

ʈʠʩʫʥʦʢ 12 ï ʄʦʜʫʣʴ CPU-L (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ) 
 

 

1 ï ʨʦʟ'ʻʤ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI1...4; 

2 ï ʨʦʟ'ʻʤ ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 1RS-485; 

3 ï ʨʦʟ'ʻʤ ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 2RS-485; 

4 ï ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ Tx ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 1RS-485; 

5 ï ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ Rx ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 1RS-485; 

6 ï ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ Tx ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 2RS-485; 

7 ï ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ Rx ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 2RS-485; 

8 ï ʧʣʘʥʢʘ. 

ʈʠʩʫʥʦʢ 13 ï ʄʦʜʫʣʴ CPU-LS (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ) 



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

44 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

 

1 ï ʨʦʟ'ʻʤ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI1...4; 

2 ï ʨʦʟ'ʻʤ ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 1RS-485; 

3 ï ʨʦʟ'ʻʤ ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 1Eth; 

4 ï ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ Tx ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 1RS-485; 

5 ï ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ Rx ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 1RS-485; 

6 ï ʧʣʘʥʢʠ. 

 

ʈʠʩʫʥʦʢ 14 ï ʄʦʜʫʣʴ CPU-LJ (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ) 
 

 

1 ï ʨʦʟ'ʻʤ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI1...4; 

2 ï ʨʦʟ'ʻʤ ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 1RS-485; 

3 ï ʨʦʟ'ʻʤ ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 1Eth; 

4 ï ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ Tx ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 1RS-485; 

5 ï ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ Rx ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 1RS-485; 

6 ï ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ Link / Act; 

7 ï ʩʚʽʪʣʦʜʽʦʜʥʘ ʽʥʜʠʢʘʮʽʷ SD; 

8 ï ʧʣʘʥʢʠ. 

 

ʈʠʩʫʥʦʢ 15 ï ʄʦʜʫʣʴ CPU-LO (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ) 
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3.1.10 ʄʦʜʫʣʴ AI-ɸɺ3 

ʄʦʜʫʣʴ AI-ɸɺ3 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʚʝʜʝʥʥʷ ʘʥʘʣʦʛʦʚʠʭ ʩʠʛʥʘʣʽʚ ʢʽʣ ʩʪʨʫʤʫ Ὅ, 

 Ὅ, Ὅ, σὍ, ʢʽʣ ʥʘʧʨʫʛʠ  Ὗ , Ὗ , Ὗ , σὟ,  ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʭ ʫ ʮʠʬʨʦʚʠʡ ʚʠʛʣʷʜ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ. 

ʆʩʥʦʚʥʽ  ʧʘʨʘʤʝʪʨʠ  ʚʠʤʽʨʶʚʘʣʴʥʠʭ  ʚʭʦʜʽʚ  ʤʦʜʫʣʷ  ʥʘʚʝʜʝʥʦ  ʚ  ʧ.1.3  ʪʘ 

(ʊʘʙʣʠʮʷ 2).     

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʦʜʫʣʷ AI-ɸɺ3 ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ ʪʘ 

ʡʦʛʦ ʤʘʨʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩʫʥʦʢ 16). ɺʽʜʧʦʚʽʜʥʽ ʯʘʩʪʠʥʠ ʨʦʟ'ʻʤʽʚ ʤʦʜʫʣʽʚ 

ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ, ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʝ ʤʘʨʢʫʚʘʥʥʷ ʽ ʥʘ ʨʠʩʫʥʢʫ ʥʝ ʧʦʢʘʟʘʥʽ. 

 

1, 2 ï ʨʦʟ'ʻʤ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʪʨʫʤʦʚʠʭ ʢʽʣ Ὅ, 

 Ὅ, Ὅ, σὍ; 

3 ï ʨʦʟ'ʻʤ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ ʢʽʣ ʥʘʧʨʫʛʠ  Ὗ , 

Ὗ , Ὗ , σὟ; 

4 ï ʧʣʘʥʢʘ. 

ʈʠʩʫʥʦʢ 16 ï ʄʦʜʫʣʴ AI-ɸɺ3 (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ 

ʧʽʜʢʣʶʯʝʥʴ) ʪʘ ʡʦʛʦ ʤʘʨʢʫʚʘʥʥʷ 

 

  



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

46 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

 ʄʦʜʫʣʴ AD-M 

ʄʦʜʫʣ ɹ AD-ʄ  ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʞʠʚʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʚʽʜ ʩʪʨʫʤʦʚʠʭ ʢʽʣ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʢʣʶʯʝʥʥʷ ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʚʠʤʠʢʘʯʘ ʰʣʷʭʦʤ ʧʦʜʘʯʽ ʩʪʨʫʤʫ ʚʽʜ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʩʪʨʫʤʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʪʨʫʤʦʚʽ ʢʦʪʫʰʢʠ ʚʠʤʢʥʝʥʥʷ 

ʚʠʩʦʢʦʚʦʣʴʪʥʠʭ ʚʠʤʠʢʘʯʽʚ, ʘʙʦ ʟ ʚʠʭʦʜʦʤ ʥʘ ʢʦʪʫʰʢʫ MITOP (24 B, 0,1 ɼʞ).  

ɺ ʤʦʜʫʣ ̔AD-ʄ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʦ ʚʥʫʪʨʽʰʥ ̒ʜʞʝʨʝʣʦ ʟ ʥʘʧʨʫʛʦʶ Uʥʦʤ=110ɺ 

DC,  Pʥʦʤ=1,3 ɺʪ ʜʣʷ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʞʠʚʣʝʥʥʷ ʢʽʣ 4-ʭ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ. 

ɼʦʩʪʫʧʥʽ ʪʘʢʽ ʚʠʢʦʥʘʥʥʷ ʤʦʜʫʣʷ AD-M: 

ï  AD-M1 ʟ ʩʪʨʫʤʦʚʠʤ ʧʽʜʞʠʚʣʝʥʥʷʤ ʙʝʟ ʢʽʣ ʜʝʰʫʥʪʫʚʘʥʥʷ ʪʘ ʙʝʟ ʚʠʭʦʜʫ ʥʘ 

ʢʦʪʫʰʢʫ MITOP; 

ï  AD-M2 ʟ ʩʪʨʫʤʦʚʠʤ ʧʽʜʞʠʚʣʝʥʥʷʤ ʪʘ ʢʦʣʘʤʠ ʜʝʰʫʥʪʫʚʘʥʥʷ * (5 ɸ) ʽ ʙʝʟ 

ʚʠʭʦʜʫ ʥʘ ʢʦʪʫʰʢʫ MITOP ; 

ï  AD-M3 ʟ ʩʪʨʫʤʦʚʠʤ ʧʽʜʞʠʚʣʝʥʥʷʤ ʙʝʟ ʢʽʣ ʜʝʰʫʥʪʫʚʘʥʥʷ ʟ ʚʠʭʦʜʦʤ ʥʘ 

ʢʦʪʫʰʢʫ MITOP (24 B, 0,1 ɼʞ); 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʦʜʫʣʽʚ AD-M1, AD-M2 ʪʘ AD-M3 ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ 

ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ ʪʘ ʾʭ ʤʘʨʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʦ (ʈʠʩʫʥʦʢ 17 ï ʈʠʩʫʥʦʢ 19). 

 

 

1 ï ʨʦʟ'ʻʤ ʩʪʨʫʤʦʚʠʭ ʢʽʣ ʧʽʜʞʠʚʣʝʥʥʷ 

      Ὅ́ ,̐  Ὅ̒,̐ ʈʊʄ 1, ʈʊʄ 2; 

2 ï ʨʦʟ'ʻʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ  

Uʥʦʤ=110ɺ DC, Pʥʦʤ=1,3 ɺʪ ʜʣʷ 4-ʭ ʜʠʩʢʨʝʪʥʠʭ 

ʚʭʦʜʽʚ DI; 

3 ς  ʨʦʟ'ʻʤ 24 ɺ; 

4 ï ʧʣʘʥʢʘ. 

ʈʠʩʫʥʦʢ 17 ï ʄʦʜʫʣʴ AD-M1 (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ 

ʧʽʜʢʣʶʯʝʥʴ) ʪʘ ʡʦʛʦ ʤʘʨʢʫʚʘʥʥʷ 
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1 ï ʨʦʟ'ʻʤ ʩʪʨʫʤʦʚʠʭ ʢʽʣ ʧʽʜʞʠʚʣʝʥʥʷ  Ὅ́ ,̐ 

 Ὅ̒,̐ ʈʊʄ 1, ʈʊʄ 2; 

2 ï ʨʦʟ'ʻʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ 

Uʥʦʤ=110ɺ DC, Pʥʦʤ=1,3 ɺʪ ʜʣʷ 4-ʭ ʜʠʩʢʨʝʪʥʠʭ 

ʚʭʦʜʽʚ DI; 

3 ï ʨʦʟ'ʻʤ 24 ɺ; 

4 ï ʧʣʘʥʢʘ. 

ʈʠʩʫʥʦʢ 18 ï ʄʦʜʫʣʴ AD-M2 (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ 

ʧʽʜʢʣʶʯʝʥʴ) ʪʘ ʡʦʛʦ ʤʘʨʢʫʚʘʥʥʷ 

 

 

1 ï ʨʦʟ'ʻʤ ʩʪʨʫʤʦʚʠʭ ʢʽʣ ʧʽʜʞʠʚʣʝʥʥʷ  Ὅ́ ,̐ 

 Ὅ̒,̐ ʈʊʄ 1, ʈʊʄ 2; 

2 ï ʨʦʟ'ʻʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ 

Uʥʦʤ=110ɺ DC, Pʥʦʤ=1,3 ɺʪ ʜʣʷ 4-ʭ 

ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI; 

3 ï ʨʦʟ'ʻʤ 24 ɺ; 

4 ï ʧʣʘʥʢʘ. 

ʈʠʩʫʥʦʢ 19  ï ʄʦʜʫʣʴ AD-M3 (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ 

ʧʽʜʢʣʶʯʝʥʴ) ʪʘ ʡʦʛʦ ʤʘʨʢʫʚʘʥʥʷ 
 

* ï ʫ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʠʢʦʥʘʥʥʽ ʪʝʨʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʢʽʣ ʜʝʰʫʥʪʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 150 

ɸ ʧʨʦʪʷʛʦʤ 1 ʩ, 10 ɸ ï ʪʨʠʚʘʣʦ. ʈʦʟʰʠʨʝʥʘ ʪʝʨʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʮʠʭ ʢʽʣ ï ʟʘ 

ʩʧʝʮʚʠʢʦʥʘʥʥʷʤ.    
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3.1.12 ʄʦʜʫʣʴ COM 

ʄʦʜʫʣʴ COM-UE ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʚ'ʷʟʢʫ ʟ ʧʨʠʩʪʨʦʻʤ ʧʦ ʧʨʦʪʦʢʦʣʘʭ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ Modbus-RTU, Modbus.TCP/IP ʪʘ EN ɯɽʉ 61850 ʽ ʧʽʜʪʨʠʤʫʻ ʧʨʦʪʦʢʦʣʠ 

çʙʝʟʰʦʚʥʦʛʦè ʨʝʟʝʨʚʫʚʘʥʥʷ PRP ̔  HSR. ʄʦʜʫʣʴ COM-UE ʤʘʻ ʜʚʘ ʧʦʨʪʠ Ethernet ʽ 

ʦʜʠʥ ʧʦʨʪ RS-485. ɼʣʷ ʨʦʙʦʪʠ ʟ ʦʧʪʠʯʥʠʤ Ethernet ʤʦʜʫʣʴ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʟ 

ʚʩʪʘʥʦʚʣʝʥʠʤʠ SFP-ʤʦʜʫʣʷʤʠ. ʇʘʨʘʤʝʪʨʠ ʦʧʪʠʯʥʦʛʦ Ethernet (ʜʦʚʞʠʥʘ ʭʚʠʣʽ, ʪʠʧ 

ʦʧʪʠʯʥʦʛʦ ʚʦʣʦʢʥʘ, ʚʽʜʩʪʘʥʴ ʟʚ'ʷʟʢʫ, ʪʠʧ ʨʦʟ'ʻʤʫ ʧʽʜʢʣʶʯʝʥʥʷ) ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʚʩʪʘʥʦʚʣʝʥʠʤ SFP-ʤʦʜʫʣʝʤ. 

ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʠʭ SFP-ʤʦʜʫʣʷʭ ʨʦʟ'ʻʤʠ ʝʣʝʢʪʨʠʯʥʦʛʦ Ethernet ʚʠʤʢʥʝʥʦ. 

ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʢʦʤʧʣʝʢʪʘʮʽʾ ʧʨʠʩʪʨʦʶ SFP-ʤʦʜʫʣʽʚ, ʫ ʤʽʩʮʷʭ ʾʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʢʨʠʰʢʠ-ʟʘʛʣʫʰʢʠ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʦʜʫʣʷ COM-UE ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ 

ʪʘ ʡʦʛʦ ʤʘʨʢʫʚʘʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩʫʥʦʢ 20). 

 

1 ï ʨʦʟ'ʻʤ 1 Eth (SFP); 

2 ï ʨʦʟ'ʻʤ 1 Eth; 

3 ï ʩʚʽʪʣʦʜʽʦʜ Link /Act; 

4 ï ʩʚʽʪʣʦʜʽʦʜ SD; 

5 ï ʨʦʟ'ʻʤ 1 RS-485; 

6 ï ʩʚʽʪʣʦʜʽʦʜ Tx ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 1 RS-485; 

7 ï ʩʚʽʪʣʦʜʽʦʜ Rx ʧʦʨʪʫ ʟʚ'ʷʟʢʫ 1 RS-485; 

8 ï ʨʦʟ'ʻʤ 2 Eth; 

9 ï ʨʦʟ'ʻʤ 2 Eth (SFP); 

10 ï ʩʚʽʪʣʦʜʽʦʜ Link /Act; 

11 ï ʩʚʽʪʣʦʜʽʦʜ SD; 

12 ï ʧʣʘʥʢʘ 

ʈʠʩʫʥʦʢ 20  ï ʄʦʜʫʣʴ COM-UE (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ 

ʧʽʜʢʣʶʯʝʥʴ) ʪʘ ʡʦʛʦ ʤʘʨʢʫʚʘʥʥʷ 
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4 ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ 

4.1 ʄʘʢʩʠʤʘʣʴʥʠʡ ʩʪʨʫʤʦʚʠʡ ʟʘʭʠʩʪ (ʄʉɿ) 

ʇʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ ʧ'ʷʪʴ ʩʪʫʧʝʥʽʚ ʄʉɿ, ʢʦʞʝʥ ʩʪʫʧʽʥʴ ʤʘʻ ʦʜʥʘʢʦʚʠʡ ʥʘʙʽʨ 

ʫʩʪʘʚʦʢ. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ʄʉɿ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʈʠʩʫʥʦʢ 21). 

ʏʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʄʉɿ ʧʨʠ ʩʪʨʠʙʢʫ ʚʭʽʜʥʦʛʦ ʩʪʨʫʤʫ ʟ ʨʽʚʥʷ 0,5Όώ ̅̏ ̨̠̑̃̎  

3Όώ - ʥʝ ʙʽʣʴʰʝ 0,035 ʩ. 

ʏʘʩ ʧʦʚʝʨʥʝʥʥʷ ʄʉɿ ʧʨʠ ʩʪʨʠʙʢʫ ʚʭʽʜʥʦʛʦ ʩʪʨʫʤʫ ʟ ʨʽʚʥʷ 3Όώ ʜʦ ʨʽʚʥʷ 0,1Όώ - 

ʥʝ ʙʽʣʴʰʝ 0,050 ʩ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʧʝʚʥʝʥʦʾ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʧʨʠ ʜʫʛʦʚʠʭ ʢʦʨʦʪʢʠʭ 

ʟʘʤʠʢʘʥʥʷʭ ʧʝʨʝʜʙʘʯʝʥʘ ʟʘʪʨʠʤʢʘ ʥʘ ʧʦʚʝʨʥʝʥʥʷ ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ ʩʪʫʧʝʥʷ ʄʉɿ 

ʥʘ ʯʘʩ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʫʩʪʘʚʢʦʶ, ʚ ʜʽʘʧʘʟʦʥʽ 0é1000 ʤʩ ʟ ʜʠʩʢʨʝʪʥʽʩʪʶ 10 ʤʩ. 

&

ɿʘʧʠʩ ʚ 

ɾʇ

1 ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ʄʉɿ 

ʟ ʧʨʠʩʢʦʨʝʥʥʷʤè

ʉʠʛʥʘʣ çʇʫʩʢ ʄʉɿè

&

&

&
Tʩʟ ʦʫ

Tʩʟ ʘʫ

(ʫʩʪʘʚʢʘ)

(ʫʩʪʘʚʢʘ)

Tʚʚ ʘ.ʫ.

Ia 
Ib 
Ic Im
a
x

ʋʩʪʘʚʢʘ çɺʠʜ 

ʘ-ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 1-8è

ʊʩʟ

ɿʘʧʠʩ ʚ 

ɾʇ, ɾɸ

ɹʂɺ

1
ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ʄʉɿè

ʈʦʙ. ʧʦ ʥʘʧʨ. ʧʦʪʫʞ. ɺʢʣ.

ç1è-ɺʠʤʢ

ʌʫʥʢʮʽ̫ ʨʝʣʝ 

ʩʪʨʫʤʫ

ʌʫʥʢʮʽ̫ ʨʝʣʝ 

ʥʘʧʨ̫ʤʢʫ 

ʧʦʪʫʞʥʦʩʪʽ

ʇʫʩʢ. ʄʉɿ ʧʦ ɺʄɹ ɺʢʣ.

ç1è-ɺʠʤʢʌʫʥʢʮʽ̫ ʨʝʣʝ 

ʧʫʩʢʫ ʧʦ ɺʄɹ

ɹʣ.ʄʉɿ ʧʦ 2-ʡ ʛʘʨʤ. ɺʢʣ.

ç0è-ɺʠʤʢʌʫʥʢʮʽ̫ ʨʝʣʝ 

ʙʣʦʢʫʚ. ʧʦ 2-ʡ 

ʛʘʨʤʦʥʽʮʽ

ʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚ. ʧʦ DI/KL

ʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ

 ʧʦ DI/KL

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɸʋ ʩʪʫʧʝʥʶ
ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʄʉɿ
ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

ʊʚ

     

ʈʠʩʫʥʦʢ 21 ï ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ʄʉɿ    
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʄʉɿ ʤʦʞʫʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʩʠʛʥʘʣʠ: çʇʫʩʢ ʄʉɿè, 

çʈʦʙʦʪʘ ʄʉɿè, çʈʦʙʦʪʘ ʄʉɿ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤè. ʎʽ ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ 

ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ, ʩʚʽʪʣʦʜʽʦʜʠ ʘʙʦ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ (ɼ.ʬ.). 

ʄʉɿ ʻ ʩʢʣʘʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʬʫʥʢʮʽʻʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʣʦʢʫ ʩʪʨʫʤʦʚʦʛʦ 

ʨʝʣʝ, ʙʣʦʢʫ ʨʝʣʝ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ, ʙʣʦʢʫ ʨʝʣʝ ʚʦʣʴʪʤʝʪʨʦʚʦʛʦ ʙʣʦʢʫʚʘʥʥʷ 

(ɺʄɹ), ʙʣʦʢʫ ʨʝʣʝ ʙʣʦʢʫʚʘʥʥʷ ʧʦ 2-ʡ ʛʘʨʤʦʥʽʮʽ. 

ʄʉɿ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʧʦ ʬʘʟʥʠʤ ʘʙʦ ʣʽʥʽʡʥʠʤ ʩʪʨʫʤʘʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʦʙʨʘʥʦʾ ʚ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʫʩʪʘʚʢʠ. ʉʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʬʫʥʢʮʽʾ ʨʝʣʝ ʩʪʨʫʤʫ ʥʘʚʝʜʝʥʦ 

ʥʘ (ʈʠʩʫʥʦʢ 22). 
 

1
Ia(1-ʘ ʛʘʨʤ.) > Iʫ

Ib(1-ʘ ʛʘʨʤ.) > Iʫ

Ic(1-ʘ ʛʘʨʤ.) > Iʫ

1
Iab(1-ʘ ʛʘʨʤ.) > Iʫ

Ibc(1-ʘ ʛʘʨʤ.) > Iʫ

Ica(1-ʘ ʛʘʨʤ.) > Iʫ

ɺʠʙ̔ʨ ʨʝʞʠʤʫ ʨʦʙ. 
ʄʉɿ ʧʦ ʩʪʨʫʤʫ

ʌʫʥʢʮʽ̫ 
ʨʝʣʝ 
ʩʪʨʫʤʫ

Iʬ

Iʣ

&

ɹʣʦʢ. ʄʉɿ ʧʦ ɹʅʅ

ʙʣʦʢ. 

ʥʘʧʨʘʚʣ.

ʙʣ.ʨʦʙ.

ʚʠʤʢ

ʋʩʪʘʚʢʘ ʧʦ ʩʪʨʫʤʫ

ʉʠʛʥʘʣ ʨʦʙʦʪʘ ɹʅʅ

 
 

ʈʠʩʫʥʦʢ 22 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʬʫʥʢʮʽʾ ʨʝʣʝ ʩʪʨʫʤʫ   

 

ʇʨʠ ʩʧʨʘʮʶʚʘʥʥʽ ɹʅʅ (ʙʣʦʢʫʚʘʥʥʷ ʧʨʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʢʽʣ ʥʘʧʨʫʛʠ) ʩʪʫʧʝʥʽ 

ʄʉɿ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʥʝʥʘʧʨʘʚʣʝʥʽ ʘʙʦ ʙʣʦʢʫʶʪʴʩʷ (ʦʙʠʨʘʻʪʴʩʷ ʫʩʪʘʚʢʦʶ). 

ɼʣʷ ʢʦʞʥʦʛʦ ʩʪʫʧʝʥʶ ʄʉɿ ʤʦʞʥʘ ʜʦʟʚʦʣʠʪʠ ʨʦʙʦʪʫ ʟʘ ʥʘʧʨʷʤʢʦʤ 

ʧʦʪʫʞʥʦʩʪʽ. ʅʘʧʨʘʚʣʝʥʽʩʪʴ ʦʢʨʝʤʦ ʢʦʞʥʦʛʦ ʩʪʫʧʝʥʶ ʄʉɿ ʨʝʘʣʽʟʫʻʪʴʩʷ ʦʨʛʘʥʦʤ 
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ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ ʄʉɿ, ʚʠʢʦʥʘʥʠʤ ʟʘ 90Á ʩʭʝʤʦʶ. ʆʨʛʘʥ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ 

ʄʉɿ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟʘ ʬʘʟʥʠʤʠ ʩʪʨʫʤʘʤʠ ʚʠʢʦʥʫʻ ʧʦʨʽʚʥʷʥʥʷ ʬʘʟ (ʢʫʪʽʚ ʤʽʞ 

ʚʝʢʪʦʨʘʤʠ) ʬʘʟʥʠʭ ʩʪʨʫʤʽʚ ʽ ʣʽʥʽʡʥʠʭ ʥʘʧʨʫʛ ʧʨʦʪʠʣʝʞʥʠʭ ʬʘʟ, ʪʦʙʪʦ Ia^Ubc, 

Ib^Uca, Ic^Uab. ɺʝʢʪʦʨʠ ʟʘʟʥʘʯʝʥʠʭ ʥʘʧʨʫʛ ʧʝʨʝʜ ʧʦʨʽʚʥʷʥʥʷʤ ʧʦʚʝʨʪʘʶʪʴʩʷ ʥʘ ʢʫʪ 

90Á ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ (ʫ ʙʽʢ ʚʠʧʝʨʝʜʞʝʥʥʷ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʙʽʛʫ ʬʘʟ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʩʪʨʫʤʽʚ ʽ ʥʘʧʨʫʛʠ ʧʨʠ ʤʝʪʘʣʝʚʠʭ ʪʨʠʬʘʟʥʠʭ, ʜʚʦʬʘʟʥʠʭ ʽ 

ʦʜʥʦʬʘʟʥʠʭ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʥʷʭ (ʂɿ) ʟ ʩʫʪʦ ʘʢʪʠʚʥʠʤ ʦʧʦʨʦʤ ʧʝʪʣʽ ʂɿ. 

ʆʨʛʘʥ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ ʄʉɿ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʦ ʣʽʥʽʡʥʠʤ ʩʪʨʫʤʘʤ ʚʠʢʦʥʫʻ 

ʧʦʨʽʚʥʷʥʥʷ ʬʘʟ (ʢʫʪʽʚ ʤʽʞ ʚʝʢʪʦʨʘʤʠ) ʣʽʥʽʡʥʠʭ ʩʪʨʫʤʽʚ ʽ ʬʘʟʥʠʭ ʥʘʧʨʫʛ 

ʧʨʦʪʠʣʝʞʥʠʭ ʬʘʟ, ʪʦʙʪʦ  Iab^Uc, Ibc^Ua, Ica^Ub.  ɺʝʢʪʦʨʠ ʟʘʟʥʘʯʝʥʠʭ ʥʘʧʨʫʛ ʧʝʨʝʜ 

ʧʦʨʽʚʥʷʥʥʷʤ ʧʦʚʝʨʪʘʶʪʴʩʷ ʥʘ ʢʫʪ 90Á ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ (ʫ ʙʽʢ 

ʚʽʜʩʪʘʚʘʥʥʷ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʙʽʛʫ ʬʘʟ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʩʪʨʫʤʽʚ ʽ ʥʘʧʨʫʛʠ ʧʨʠ 

ʤʝʪʘʣʝʚʠʭ ʪʨʠʬʘʟʥʠʭ, ʜʚʦʬʘʟʥʠʭ ʽ ʦʜʥʦʬʘʟʥʠʭ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʥʷ (ʂɿ) ʟ ʩʫʪʦ 

ʘʢʪʠʚʥʠʤ ʦʧʦʨʦʤ ʧʝʪʣʽ ʂɿ. ʇʨʠ ʮʴʦʤʫ, ʪʘʢ ʷʢ ʜʦʚʝʨʪʘʥʥʷ ʚʝʢʪʦʨʘ ʨʦʙʦʯʦʾ ʥʘʧʨʫʛʠ 

ʥʘ 90Á ʧʝʨʝʜʙʘʯʝʥʦ ʚʥʫʪʨʽʰʥʽʤ ʘʣʛʦʨʠʪʤʦʤ ʧʨʠʩʪʨʦʶ, ʪʦ ʢʫʪ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ʧʦʚʠʥʝʥ ʟʘʜʘʚʘʪʠʩʷ ʨʽʚʥʠʤ ʢʫʪʫ ʽʤʧʝʜʘʥʩʫ ʣʽʥʽʾ, ʱʦ ʟʘʭʠʱʘʻʪʴʩʷ.  

ʇʨʠʤʽʪʢʘ:  ̍  ̘ʥʘʧʨʘʚʣʝʥʠʭ ʩʪʨʫʤʦʚʠʭ ʟʘʭʠʩʪʽʚ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʙʫʢʚʘʣʴʥʦ 

ʷʢ ʢʫʪ ʤʘʢʩʠʤʘʣʴʥʦʾ ʯʫʪʣʠʚʦʩʪʽ, ʙʦ ʚʽʥ ʥʝ ʻ ʪʘʢʠʤ, ʪʦʤʫ ʱʦ ʯʫʪʣʠʚʽʩʪʴ ʄʉɿ/ɿʅɿ ʫ 

ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʢʫʪʽʚ ʦʜʥʘʢʦʚʘ. ʊʦʤʫ  ̍  ̘ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʭ ʄʉɿ/ɿʅɿ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ɼɿ, ʤʘʻ ʥʝ ʬʽʟʠʯʥʝ, ʘ ʩʫʪʦ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ.  

 ̍  ̘ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʙʽʩʝʢʪʨʠʩʫ ʢʫʪʽʚ ʟʦʥʠ ʨʦʙʦʪʠ ʥʘʧʨʘʚʣʝʥʠʭ 

ʩʪʨʫʤʦʚʠʭ ʟʘʭʠʩʪʽʚ, ʪʘʢ ʷʢ ʢʫʪ  ̍  ̘ʟʘʜʘʻʪʴʩʷ ʫʩʪʘʚʢʦʶ, ʽ ʚʽʜ ʥʴʦʛʦ ʚʽʜʨʘʭʦʚʫʶʪʴʩʷ 

ʨʽʚʥʽ ʢʫʪʠ ʧʦʣʦʚʠʥʠ ʰʠʨʠʥʠ ʟʦʥʠ ʩʧʨʘʮʶʚʘʥʥʷ ʚ ʦʜʥʫ ʪʘ ʚ ʜʨʫʛʫ ʩʪʦʨʦʥʫ ʚʽʜ 

ʟʘʜʘʥʦʾ ʫʩʪʘʚʢʠ ʢʫʪʘ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ.   

ʇʨʠ ʟʘʤʽʥʽ ʩʪʘʨʠʭ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʨʝʣʝ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ, ʚʢʣʶʯʝʥʠʭ 

ʥʘ ʬʘʟʥʽ ʩʪʨʫʤʠ ʪʘ ʣʽʥʽʡʥʫ ʥʘʧʨʫʛʫ ʟʘ 90Á ʩʭʝʤʦʶ, ʚ ʷʢʠʭ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ 

ʟʘʟʥʘʯʝʥʦʛʦ ʧʦʚʦʨʦʪʫ ʚʝʢʪʦʨʽʚ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʫʩʪʘʚʢʘ ʧʦ ʢʫʪʫ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ ʥʘ 90Á (ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʫ ʩʪʘʨʦʤʫ ʨʝʣʝ, 

ʚʢʣʶʯʝʥʦʤʫ ʟʘ 90Á ʩʭʝʤʦʶ, ʙʫʚ ʟʘʜʘʥʠʡ ʢʫʪ ʤ.ʯ ʤʽʥʫʩ 30Á, ʪʦ ʚ ʧʨʠʩʪʨʦʾ ʈʉ83-ɸɺ3 

ʮʝʡ ʢʫʪ ʩʣʽʜ ʧʨʠʡʤʘʪʠ +60Á). ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʢʫʪ ʩʪʨʫʤʫ I᷁ʘʥ = 0Á, ʢʫʪ ʥʘʧʨʫʛʠ 
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U᷁bc = 30Á. ʂʫʪ, ʥʘ ʷʢʠʡ ʨʝʘʛʫʻ ʦʨʛʘʥ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ (1): 

I᷁aʥ^Ubc = I᷁aʥ ï U᷁bc + 90Á = 0Á ï 30Á + 90Á = 60Á.  (1) 

ʇʨʠ ʟʥʠʞʝʥʥʽ ʚʩʽʭ ʣʽʥʽʡʥʠʭ ʥʘʧʨʫʛ ʥʠʞʯʝ 1 ɺ ʥʘʧʨʘʚʣʝʥʽ ʄʉɿ ʧʝʨʝʚʦʜʷʪʴʩ ̫ʫ 

ʥʝʥʘʧʨʘʚʣʝʥʽ ʘʙʦ ʙʣʦʢʫʶʪʴʩʷ (ʦʙʠʨʘʻʪʴʩʷ ʫʩʪʘʚʢʦʶ). 

ʉʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʬʫʥʢʮʽʾ ʨʝʣʝ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ ʥʘʜʘʥʦ ʥʘ (ʈʠʩʫʥʦʢ 23). 

ɼʽʘʛʨʘʤʫ ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʄʉɿ ʥʘʜʘʥʦ ʥʘ (ʈʠʩʫʥʦʢ 24) 
 

1

ʌʫʥʢʮʽʷ ʨʝʣʝ 

ʥʘʧʨʷʤʢʫ 

ʧʦʪʫʞʥʦʩʪʽ

1

ʌ
ʘ
ʟ
ʥ̔

 ʆ
ʅ
ʄ Iɸ̂ Uɺʉ e

j90 1
ʈʦʙ. ʄʉɿ ʧʦ I

ʇʦ ʬʘʟʥʠʤ

ʇʦ ʣ̔ʥ̔ʡʥʠʤ
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ʡ
ʥ̔ 
ʆ
ʅ
ʄ
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ç1è

&Ua(1-ʘ ʛʘʨʤ.) <1ɺ

Ub(1-ʘ ʛʘʨʤ.) < 1ɺ

Uc(1-ʘ ʛʘʨʤ.) < 1ɺ

ɹʣʦʢ. ʄʉɿ ʧʦ ɹʅʅ

ʙʣʦʢ. 

ʥʘʧʨʘʚʣ.

ʙʣ.ʨʦʙ.

ʚʠʤʢ.
ʉʠʛʥʘʣ ʨʦʙʦʪʘ ɹʅʅ

 

ʈʠʩʫʥʦʢ 23 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʬʫʥʢʮʽʾ ʨʝʣʝ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ 
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ʈʠʩʫʥʦʢ 24 - ɼ̔ ʘʛʨʘʤʘ ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʄʉɿ 
 

ɼʣʷ ʥʘʧʨʘʚʣʝʥʠʭ ʩʪʫʧʝʥʽʚ ʄʉɿ ʚʚʝʜʝʥʦ ʛʽʩʪʝʨʝʟʠʩ ʧʦ ʢʫʪʫ ʥʘ ʤʝʞʘʭ ʟʦʥʠ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʟ ʫʩʪʘʚʢʦʶ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 10Á, ʢʨʦʢ 1Á. ʋʩʪʘʚʢʘ, ʱʦ 

ʧʨʠʟʥʘʯʝʥʘ ʧʦ ʛʽʩʪʝʨʝʟʠʩʫ, ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ ʚʠʭʦʜʫ (ʧʦʚʝʨʥʝʥʥʷ) ʽʟ ʟʦʥʠ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʚʠʤʽʨʷʥʠʡ ʢʫʪ ʤʽʞ ʩʪʨʫʤʦʤ ʽ ʥʘʧʨʫʛʦʶ ʧʦʚʠʥʝʥ ʧʦʚʝʨʥʫʪʠʩʷ ʥʘ 

ʟʘʜʘʥʝ ʫʩʪʘʚʢʦʶ ʛʽʩʪʝʨʝʟʠʩʫ ʟʥʘʯʝʥʥʷ ʛʨʘʜʫʩʽʚ ʙʽʣʴʰʝ ʟʦʥʠ ʩʧʨʘʮʶʚʘʥʥʷ ʟ ʦʜʥʦʛʦ, 

ʘʙʦ ʟ ʽʥʰʦʛʦ ʾʾ ʙʦʢʫ, ʚ ʩʪʦʨʦʥʫ ʟʦʥʠ ʥʝʩʧʨʘʮʴʦʚʫʚʘʥʥʷ. 

ʋʩʽ ʩʪʫʧʝʥʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʧʫʩʢʦʤ ʧʦ ʥʘʧʨʫʟʽ ï ʚʦʣʴʪʤʝʪʨʦʚʠʤ 

ʙʣʦʢʫʚʘʥʥʷʤ (ɺʄɹ). ʃʦʛʽʢʘ ɺʄɹ ʚʠʥʝʩʝʥʘ ʚ ʦʢʨʝʤʫ ʬʫʥʢʮʽʶ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʮʽʻʾ ʬʫʥʢʮʽʾ ʫ ʢʦʞʥʦʤʫ ʩʪʫʧʝʥʽ ʄʉɿ. ʈʦʙʦʪʫ ɺʄɹ ʤʦʞʥʘ 

ʜʦʟʚʦʣʠʪʠ ʟʘ: ʤʽʥʽʤʘʣʴʥʦʶ ʬʘʟʥʦʶ ʥʘʧʨʫʛʦʶ (ɿʄʅUʬ), ʤʽʥʽʤʘʣʴʥʦʶ ʣʽʥʽʡʥʦʶ 

ʥʘʧʨʫʛʦʶ (ɿʄʅUʣ), ʤʽʥʽʤʘʣʴʥʦʶ ʥʘʧʨʫʛʦʶ ʧʨʷʤʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ɿʄʅU1), 

ʥʘʧʨʫʛʦʶ ʟʚʦʨʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ɿʇʅU2). 

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʬʫʥʢʮʽʾ ʧʫʩʢʫ ɺʄɹ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʈʠʩʫʥʦʢ 25). 

ʋʩʽ ʩʪʫʧʝʥʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʙʣʦʢʫʚʘʥʥʷʤ ʧʦ ʜʨʫʛʽʡ ʛʘʨʤʦʥʽʮʽ ʬʘʟʥʠʭ ʘʙʦ 

ʣʽʥʽʡʥʠʭ ʚʭʽʜʥʠʭ ʩʪʨʫʤʽʚ. ʗʢʱʦ ʙʣʦʢʫʚʘʥʥʷ ʟʘ ʜʨʫʛʦʶ ʛʘʨʤʦʥʽʢʦʶ ʚʚʝʜʝʥʦ, ʪʦ ʟʘ 

ʬʘʢʪʦʤ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘʜʘʥʦʛʦ ʫʩʪʘʚʢʦʶ ʨʽʚʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ ʥʘ ʟʘʜʘʥʠʡ ʯʘʩ 

ʙʣʦʢʫʻʪʴʩʷ ʨʦʙʦʪʘ ʄʉɿ. ɿʥʽʤʘʻʪʴʩʷ ʙʣʦʢʫʚʘʥʥʷ ʘʙʦ ʟʘ ʬʘʢʪʦʤ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ ʚʭʽʜʥʠʭ ʩʪʨʫʤʽʚ ʥʠʞʯʝ ʟʘ ʫʩʪʘʚʢʫ, ʘʙʦ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʟʘʜʘʥʦʛʦ 

ʯʘʩʫ ʜʽʾ ʙʣʦʢʫʚʘʥʥʷ. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʬʫʥʢʮʽʾ ʙʣʦʢʫʚʘʥʥʷ ʧʦ ʜʨʫʛʽʡ ʛʘʨʤʦʥʽʮʽ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʈʠʩʫʥʦʢ 26). 
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ʌʫʥʢʮʽʷ ʧʫʩʢʫ 

ʧʦ ɺʄɹ

ʈʝʞʠʤ ʨʦʙ. ɺʄɹ

ɿʄʅ Uʬ

1

1Uab(1-ʘ ʛʘʨʤ.) <Uʫ ʚʤʙ

Ubʩ(1-ʘ ʛʘʨʤ.) <Uʫ ʚʤʙ

Uʩa(1-ʘ ʛʘʨʤ.) <Uʫ ʚʤʙ

Ua(1-ʘ ʛʘʨʤ.) <Uʫ ʚʤʙ

Ub(1-ʘ ʛʘʨʤ.) <Uʫ ʚʤʙ

Uʩ(1-ʘ ʛʘʨʤ.) <Uʫ ʚʤʙ

Uab

U1Ubc

Uca

U1(1-ʘ ʛʘʨʤ.) < Uʫ ʚʤʙ

Uab

U2Ubc

Uca

U2(1-ʘ ʛʘʨʤ.) > Uʫ ʚʤʙ

ɿʄʅ Uʣ

ɿʄʅ U1

ɿʇʅ U2

ʋʩʪ. Uʚʤʙ

 

ʈʠʩʫʥʦʢ 25 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʬʫʥʢʮʽʾ ʧʫʩʢʫ ɺʄɹ 

 

1
Ia(2-ʘ ʛʘʨʤ.) 

1

ɺʠʙ̔ʨ ʨʝʞʠʤʫ ʨʦʙ. 

ʄʉɿ ʧʦ ʩʪʨʫʤʫ

ʌʫʥʢʮʽ̫ 

ʙʣʦʢʫʚʘʥʥʷ ʧʦ 

2-ʡ ʛʘʨʤʦʥʽʮʽ

Iʬ

Iʣ

Ia(1-ʘ ʛʘʨʤ.)
> Iʫ

Ib(2-ʘ ʛʘʨʤ.) 
Ib(1-ʘ ʛʘʨʤ.)

> Iʫ

Ic(2-ʘ ʛʘʨʤ.) 
Ic(1-ʘ ʛʘʨʤ.)> Iʫ

Iab(2-ʘ ʛʘʨʤ.) 
Iab(1-ʘ ʛʘʨʤ.)

> Iʫ

Ibc(2-ʘ ʛʘʨʤ.) 
Ibc(1-ʘ ʛʘʨʤ.)

> Iʫ

Ica(2-ʘ ʛʘʨʤ.) 
Ica(1-ʘ ʛʘʨʤ.)> Iʫ

ʊʫ
&

ʋʩʪ. ʧʦ ʯʘʩʫ ʜ̔ ʾ 

ʙʣ. ʧʦ 2-ʡ ʛʘʨʤ.

 

ʈʠʩʫʥʦʢ 26 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʬʫʥʢʮʽʾ ʙʣʦʢʫʚʘʥʥʷ ʧʦ ʜʨʫʛʽʡ ʛʘʨʤʦʥʽʮʽ 

ʚʭʽʜʥʠʭ ʩʪʨʫʤʽʚ   
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ʉʠʛʥʘʣʠ ʙʣʦʢʫʚʘʥʥʷ (ʧʨʠʩʢʦʨʝʥʥʷ) ʧʦ DI ʪʘ KL ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʣʦʛʽʢʦʶ çɸɹʆè 

ʟ ʫʩʽʭ ʚʭʦʜʽʚ ʽ ʚʠʭʦʜʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʥʘ ʙʣʦʢʫʚʘʥʥʷ (ʧʨʠʩʢʦʨʝʥʥʷ). ɸʣʛʦʨʠʪʤ 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ (ʧʨʠʩʢʦʨʝʥʥʷ) ʧʦ DI ʪʘ KL ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ 

(ʈʠʩʫʥʦʢ 27). 

 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʄʉɿ ʧʦ DI1

ç0è - ɺʠʤʢ.

DI1 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʄʉɿ ʧʦ DI40

ç0è - ɺʠʤʢ.

DI40 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʄʉɿ ʧʦ KL1

ç0è - ɺʠʤʢ.

KL1 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʄʉɿ ʧʦ KL40

ç0è - ɺʠʤʢ.

KL40 

ɺʢʣ. 

ɺʢʣ. 

1

ʌʫʥʢʮʽ̫ ʙʣʦʢ. 

(ʧʨʠʩʢʦʨʝʥʥ̫ ) 

ʄʉɿ ʧʦ DI/KL

 

ʈʠʩʫʥʦʢ 27 ï ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ (ʧʨʠʩʢʦʨʝʥʥʷ) ʄʉɿ 

ʟ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʪʘ ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʽʚ ʨʝʣʝ 

 

ʂʦʥʬʽʛʫʨʘʮʽʶ ʄʉɿ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ (ʊʘʙʣʠʮʷ 5). 

ʊʘʙʣʠʮʷ 5 ʂʦʥʬʽʛʫʨʘʮʽʷ ʄʉɿ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɹʣʦʢʫʚʘʥʥʷ ʄʉɿ 1 ï 5 ʟʘ DI1é40 ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ, ɺʢʣ. ʽʥʚʝʨʩʥʦ 

ɹʣʦʢʫʚʘʥʥʷ ʄʉɿ 1 ï 5 ʧʦ ʦʜʥʦʤʫ ʟ KL1é40 ɺʢʣ., ɺʠʤʢ. 

ʇʨʠʩʢʦʨʝʥʥʷ ʄʉɿ 1 ï 5 ʟʘ DI1é40 ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ, ɺʢʣ. ʽʥʚʝʨʩʥʦ 

ʇʨʠʩʢʦʨʝʥʥʷ ʄʉɿ 1 ï 5 ʧʦ ʦʜʥʦʤʫ ʟ 

KL1é40 
ɺʢʣ., ɺʠʤʢ. 

ʇʨʠʟʥʘʯʝʥʥʷ ɹʂɺ (ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ) 

ɺʠʤʢ., ʽʥʚʝʨʩʽʷ ɹʂɺ, DI1é40 
ʧʨʷʤʦ , DI1é40 ʽʥʚʝʨʩʥʦ 

 

ʋ  ʧʨʠʩʪʨʦʾ  ʬʽʟʠʯʥʦ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜ  4 ʜʦ 37 ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ (ʟʘ 

ʚʠʢʦʥʘʥʥʷʤ) ʪʘ ʚʽʜ 5 ʜʦ 15 ʚʠʭʽʜʥʠʭ ʨʝʣʝ. ʋʩʴʦʛʦ ʧʨʠʩʪʨʽʡ ʦʙʨʦʙʣʷʻ ʜʦ 40 

ʚʽʨʪʫʘʣʴʥʠʭ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʪʘ 40 ʚʽʨʪʫʘʣʴʥʠʭ ʚʠʭʽʜʥʠʭ ʨʝʣʝ. ɺʽʨʪʫʘʣʴʥʽ 
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ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʣʦʛʽʢʦʶ ʨʦʙʦʪʠ ʟʘʭʠʩʪʫ ʯʝʨʝʟ 

ʧʦʚʽʜʦʤʣʝʥʥʷ GOOSE, ʘ ʚʽʨʪʫʘʣʴʥʽ ʚʠʭʽʜʥʽ ʨʝʣʝ, ʢʨʽʤ ʪʦʛʦ, ʧʨʦʛʨʘʤʦʚʘʥʦʶ 

ʣʦʛʽʢʦʶ. 

ʂʦʞʝʥ ʩʪʫʧʽʥʴ ʄʉɿ ʤʘʻ ʜʚʘ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʥʝʥʥʷ:  

ï ʜʣʷ ʧʫʩʢʦʚʠʭ ʦʨʛʘʥʽʚ ʩʪʨʫʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʽʢʩʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʚʝʨʥʝʥʥʷ ï 0,95; 

ï ʧʽʩʣʷ ʩʧʨʘʮʶʚʘʥʥʷ ʩʪʫʧʝʥʶ ʄʉɿ, ʧʦʷʚʠ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘè ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʤʘʥʜʠ ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ, ʩʧʨʘʮʴʦʚʫʻ ʨʝʛʫʣʴʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ, ʟʛʽʜʥʦ 

ʟʘʜʘʥʦʾ ʫʩʪʘʚʢʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,4 ʜʦ 0,95, ʦʙʨʘʥʦʾ ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʫʧʝʥ ʁʦʢʨʝʤʦ.  

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʝʛʫʣʴʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʩʫʤʽʩʥʦ ʟʽ ʩʭʝʤʦʶ 

ʜʝʰʫʥʪʫʚʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʝʞʠʤʫ ʫʪʨʠʤʘʥʥʷ ʚʠʭʽʜʥʠʭ ʨʝʣʝ ʫ ʩʧʨʘʮʴʦʚʘʥʦʤʫ 

ʩʪʘʥʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʚ ʤʦʤʝʥʪ ʜʝʰʫʥʪʫʚʘʥʥʷ ʢʦʪʫʰʦʢ ʚʽʜʢʣʶʯʝʥʥʷ ʚ ʧʨʠʚʦʜʽ 

ʚʠʤʠʢʘʯʘ, ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʪʦʨʠʥʥʠʭ ʦʙʤʦʪʢʘʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʩʪʨʫʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʩʪʨʫʤʫ ʫ ʚʪʦʨʠʥʥʠʭ ʦʙʤʦʪʢʘʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʩʪʨʫʤʫ ʪʘ ʥʘ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʪʨʫʤʦʚʠʭ ʚʭʦʜʘʭ ʧʨʠʩʪʨʦʶ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʚʝʨʥʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʫʪʨʠʤʘʥʥʷ 

ʚʠʭʽʜʥʠʭ ʨʝʣʝ ʫ ʩʧʨʘʮʴʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʥʘʜʽʡʥʦʛʦ 

ʚʽʜʢʣʶʯʝʥʥʷ ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʚʠʤʠʢʘʯʘ ʟʘ ʙʫʜʴ ʷʢʠʭ ʫʤʦʚ.  

ʋʩʪʘʚʢʠ ʄʉɿ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 6). 

ʊʘʙʣʠʮʷ 6 ʋʩʪʘʚʢʠ ʄʉɿ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʩʪʫʧʝʥ ʁ ɺʢʣ., ɺʠʤʢ. 

ɺʠʙʽʨ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʟʘ ʩʪʨʫʤʦʤ ʌʘʟʥʽ, ʣʽʥʽʡʥʽ 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʟʘ ʩʪʨʫʤʦʤ 

ʩʧʨʘʮʶʚʘʥʥʷ Όʫ 
0,1 ... 125 ɸ,  ʢʨʦʢ 0,01 ɸ 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ (ʂɺ) ʧʽʩʣʷ 

ʩʧʨʘʮʶʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʦʨʛʘʥʫ  
ʚʽʜ 0,4 ʜʦ 0,95 ʢʨʦʢ 0,01 ɸ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʟʘ ʥʘʧʨʷʤʢʦʤ 

ʧʦʪʫʞʥʦʩʪʽ 
ɺʢʣ., ɺʠʤʢ. 

ʌʤ.ʯ. ï ʫʩʪʘʚʢʘ ʧʦ ʢʫʪʫ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ 

ʚʽʜ 0 ʜʦ 359Á, 

ʢʨʦʢ 1Á 

ʌʰ.ʟ. ï ʫʩʪʘʚʢʘ ʧʦ ʢʫʪʫ ʰʠʨʠʥʠ ʟʦʥʠ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʚʽʜ 10 ʜʦ 180 Á, 

ʢʨʦʢ 1Á 
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ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ʊʠʧ ʯʘʩʦ-ʩʪʨʫʤʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 

1) ʅʝʟʘʣʝʞʥʘ; 

2) ʅʦʨʤʘʣʴʥʦ ʽʥʚʝʨʩʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ EN ɯɽʉ 255-4; 

3) ʉʠʣʴʥʦ ʽʥʚʝʨʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
EN ɯɽʉ 255-4;  

4) ʅʘʜʟʚʠʯʘʡʥʦ ʽʥʚʝʨʩʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘ EN ɯɽʉ 255-4; 

5) ʂʨʫʪʘ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  (ʘʥʘʣʦʛ 
ʈʊɺ-1); 

6) ʇʦʣʦʛʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʪʠʧʫ ʨʝʣʝ 
ʈʊ-80, ʈʊɺ-IV);  

7) ʊʝʧʣʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʝʟ 
ʧʘʤ'ʷʪʽ; 

8) ʊʝʧʣʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟ  

ʯʘʩʪʢʦʚʦʶ ʧʘʤ'ʷʪʪʶ  

(ʟʘ EN ɯɽʉ 255- 8). 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʶʚʘʥʥʷ 

ʄʉɿ ( ʩʨ.) 

0 ... 100000 ʤʩ, 

 ʢʨʦʢ 10 ʤʩ 

ɼʦʟʚʽʣ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ɺʢʣ., ɺʠʤʢ. 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʟʘ ʯʘʩʦʤ ʚʚʝʜʝʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʄʉɿ 

( ʚʚ.ʘ.ʫ.) 

500...2000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʶʚʘʥʥʷ 

ʄʉɿ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ 

( ʘ.ʫ.)  

0é1000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʶʚʘʥʥʷ 

ʄʉɿ ʟ ʦʧʝʨʘʪʠʚʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ 

( ʦ.ʫ.) 

ʚʽʜ 0 ʜʦ 60000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʟʘ ʯʘʩʦʤ ʟʘʪʨʠʤʢʠ 

ʧʦʚʝʨʥʝʥʥʷ ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ ʄʉɿ 

( ʚ.ʧʫʩʢ.ʦʨʛ) 

ʚʽʜ 0 ʜʦ 1000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʟ ʙʣʦʢʫʚʘʥʥʷʤ ʧʦ 2-ʡ 

ʛʘʨʤʦʥʽʮʽ 
ɺʢʣ., ɺʠʤʢ. 

ɼʦʟʚʽʣ ʧʦ ʫʚʽʤʢʥʝʥʥʶ ʞʠʚʣʝʥʥʷ ɺʢʣ., ɺʠʤʢ. 

ɼʦʟʚʽʣ ɺʄɹ (ʚʦʣʴʪʤʝʪʨʦʚʦʛʦ 

ʙʣʦʢʫʚʘʥʥʷ) 
ɺʢʣ., ɺʠʤʢ. 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʧʦ ɹʅʅ 
ʇʝʨʝʚʝʜʝʥʥʷ ʚ ʥʝʥʘʧʨʘʚʣʝʥʫ, 

ɹʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠ, ɺʠʤʢ. 

ʇʨʠ ʟʥʠʞʝʥʥʽ ʥʘʧʨʫʛʠ ʥʠʞʯʝ 1 ɺ 
ʇʝʨʝʚʝʜʝʥʥʷ ʚ ʥʝʥʘʧʨʘʚʣʝʥʫ, 

ʙʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠ 
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ʋʩʪʘʚʢʠ ɺʄɹ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʧʦ ʜʨʫʛʽʡ ʛʘʨʤʦʥʽʮʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 7).    
 

ʊʘʙʣʠʮʷ 7 ʋʩʪʘʚʢʠ ɺʄɹ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʧʦ ʜʨʫʛʽʡ ʛʘʨʤʦʥʽʮʽ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɼʦʟʚʽʣ ɺʄɹ (ʚʦʣʴʪʤʝʪʨʦʚʦʛʦ 

ʙʣʦʢʫʚʘʥʥʷ) 

ɿʄʅʬ, ɿʄʅʣ, ɿʄʅ U1, ɿʇʅ U2, 

ɺʠʤʢ. 

ʋʩʪʘʚʢʘ ʧʦ ʥʘʧʨʫʟʽ ɺʄɹ (Uʚʤʙ) 
ʚʽʜ 5,0 ʜʦ 100 ɺ, 

ʢʨʦʢ 1 ɺ 

ʈʽʚʝʥʴ ʙʣʦʢʫʚʘʥʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ 
10é100 %, 

ʢʨʦʢ 1% 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʟʘ ʯʘʩʦʤ ʜʽʾ ʙʣʦʢʫʚʘʥʥʷ 

ʧʦ ʜʨʫʛʽʡ ʛʘʨʤʦʥʽʮʽ 

0...2000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 
 

 

 

 

 

4.2 ɿʘʭʠʩʪ ʚʽʜ ʟʘʤʠʢʘʥʥʷ ʥʘ ʟʝʤʣʶ (ɿʅɿ) 

ʂʦʞʝʥ ʩʪʫʧʽʥʴ ɿʅɿ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʦʜʥʦʤʫ ʽʟ ʯʦʪʠʨʴʦʭ ʨʝʞʠʤʽʚ:  

ς ʟʘ ʚʠʤʽʨʷʥʠʤ ʩʪʨʫʤʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ σὍ̏ͅ ;̉ 

ï ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʩʪʨʫʤʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ σὍ̏ͅ ;̑ 

ï ʟʘ ʚʠʤʽʨʷʥʦʶ ʥʘʧʨʫʛʦʶ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ σὟ̏ͺ̉; 

ï ʟʘ ʦʧʦʨʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ  ὤ̏ͺ̉.  

ʇʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ ʯʦʪʠʨʠ ʩʪʫʧʝʥʽ ɿʅɿ, ʢʦʞʝʥ ʩʪʫʧʽʥʴ ʤʘʻ ʦʜʥʘʢʦʚʠʡ ʥʘʙʽʨ 

ʫʩʪʘʚʦʢ. 

ʏʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ɿʅɿ ʚ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤ (ʚʠʤʽʨʷʥʠʤ) σΌ, 

ʟ ʢʫʪʦʤ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʽʚʥʠʤ  ̍ ,̘ ʧʨʠ ʩʪʨʠʙʢʫ 

ʩʪʨʫʤʫ ʚʽʜ πȟυΌ  ʜʦ  σΌ - ʥʝ ʙʽʣʴʰʝ 0,035 ʩ.   

ʏʘʩ ʧʦʚʝʨʥʝʥʥʷ ɿʅɿ ʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʟʘ σΌ, ʟ ʢʫʪʦʤ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ 

ʨʽʚʥʠʤ  ̍  ̘ʧʨʠ ʩʪʨʠʙʢʫ ʩʪʨʫʤʫ ʚʽʜ σΌ ʜʦ  πȟρΌ -  ʥʝ ʙʽʣʴʰʝ 0,05 ʩ. 

ʏʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ɿʅɿ ʚ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʟʘ ʦʧʦʨʦʤ, ʧʨʠ ʢʫʪʽ ʚʝʢʪʦʨʫ ʦʧʦʨʫ 

ʨʽʚʥʦʤʫ  ̍ ,̘  ʩʪʨʫʤʽ  ʥʝ  ʤʝʥʰʝ  1,5 ɸ  ʽ  ʩʪʨʠʙʢʫ  ʥʘʧʨʫʛʠ  ʥʫʣʴʦʚʦʾ  ʧʦʩʣʽʜʦʚʥʦʩʪʽ  

ʚʽʜ  ʨʽʚʥʷ 100 ɺ,  ʱʦ  ʚʽʜʧʦʚʽʜʘʻ  ρȟςῶ  ʜʦ  ʥʘʧʨʫʛʠ,  ʱʦ  ʚʽʜʧʦʚʽʜʘʻ  πȟφῶ -  ʥʝ  

ʙʽʣʴʰʝ 0,035 ʩ.    



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

59 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ʏʘʩ ʧʦʚʝʨʥʝʥʥʷ ɿʅɿ ʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʧʦ ʦʧʦʨʫ, ʧʨʠ ʢʫʪʽ ʚʝʢʪʦʨʫ ʦʧʦʨʫ 

ʨʽʚʥʦʤʫ  ̍ ,̘ ʩʪʨʫʤʽ ʥʝ ʤʝʥʰʝ 1,5 ɸ ʽ ʩʪʨʠʙʢʫ ʥʘʧʨʫʛʠ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʽʜ 

ʥʘʧʨʫʛʠ,  ʱʦ  ʚʽʜʧʦʚʽʜʘʻ  πȟρῶ  ʜʦ ʥʘʧʨʫʛʠ,  ʱʦ  ʚʽʜʧʦʚʽʜʘʻ  ρȟςῶ  (ʘʣʝ ʥʝ ʙʽʣʴʰʝ 

100 ɺ) ï ʥʝ ʙʽʣʴʰʝ 0,05 ʩ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ɿʅɿ ʬʦʨʤʫʶʪʴʩʷ ʩʠʛʥʘʣʠ: çʇʫʩʢ ɿʅɿè, çʈʦʙʦʪʘ ɿʅɿè, 

çʈʦʙʦʪʘ ɿʅɿ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤè. ʎʽ ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ, 

ʩʚʽʪʣʦʜʽʦʜʠ ʘʙʦ ɼ.ʬ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʧʝʚʥʝʥʦʾ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʧʨʠ ʥʝʩʪʽʡʢʠʭ ʜʫʛʦʚʠʭ 

ʟʘʤʠʢʘʥʥʷʭ ʥʘ ʟʝʤʣʶ ʧʝʨʝʜʙʘʯʝʥʘ ʟʘʪʨʠʤʢʘ ʥʘ ʧʦʚʝʨʥʝʥʥʷ ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ 

ʩʪʫʧʝʥ ʁ ʥʘ  ʯʘʩ,  ʱʦ  ʟʘʜʘʻʪʴʩʷ  ʫʩʪʘʚʢʦʶ, ʚ ʜʽʘʧʘʟʦʥʽ  0õ1000 ʤʩ  ʟ  ʜʠʩʢʨʝʪʥʽʩʪʶ 

10 ʤʩ. 

ʂʦʞʝʥ ʩʪʫʧʽʥʴ ɿʅɿ ʤʘʻ ʜʚʘ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʥʝʥʥʷ:  

ï ʜʣʷ ʧʫʩʢʦʚʠʭ ʦʨʛʘʥʽʚ ʩʪʨʫʤʫ ʪʘ ʥʘʧʨʫʛʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʽʢʩʦʚʘʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ï 0,95 (ʜʣʷ ʦʧʦʨʫ ï 1,05); 

ï  ʧʽʩʣʷ ʩʧʨʘʮʶʚʘʥʥʷ ʩʪʫʧʝʥʶ, ʧʦʷʚʠ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘè ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜʠ 

ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ, ʜʣʷ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʜʝʰʫʥʪʫʚʘʥʥʷ ʩʧʨʘʮʴʦʚʫʻ ʨʝʛʫʣʴʦʚʘʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʟʛʽʜʥʦ ʟʘʜʘʥʦʾ ʫʩʪʘʚʢʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,4 ʜʦ 0,95 ʧʦ ʩʪʨʫʤʫ 

ʪʘ ʥʘʧʨʫʟʽ, ʪʘ ʚʽʜ 1,05 ʜʦ 2,5 ʧʦ ʦʧʦʨʫ ʜʣʷ  ʢʦʞʥʦʛʦ ʩʪʫʧʝʥʶ ʦʢʨʝʤʦ. 

ʂʦʥʬʽʛʫʨʘʮʽʷ ɿʅɿ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ (ʊʘʙʣʠʮʷ 8)  

ʋʩʪʘʚʢʠ ɿʅɿ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 9) 

 

ʊʘʙʣʠʮʷ 8 ʂʦʥʬʽʛʫʨʘʮʽʷ ɿʅɿ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ ʘʙʦ ʧʘʨʘʤʝʪʨʘ ɼʽʘʧʘʟʦʥ 

ɹʣʦʢʫʚʘʥʥʷ ɿʅɿ 1...8 DI1é40 
ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ,  

ɺʢʣ. ʽʥʚʝʨʩʥʦ 

ɹʣʦʢʫʚʘʥʥʷ ɿʅɿ 1...8 ʧʦ ʦʜʥʦʤʫ ʟ KL1...40 ɺʢʣ., ɺʠʤʢ. 

ʇʨʠʩʢʦʨʝʥʥʷ ɿʅɿ 1...8 ʧʦ DI1...40 
ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ,  

ɺʢʣ. ʽʥʚʝʨʩʥʦ 

ʇʨʠʩʢʦʨʝʥʥʷ ɿʅɿ 1...8 ʧʦ ʦʜʥʦʤʫ ʟ KL1...40 ɺʢʣ., ɺʠʤʢ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʈʇʆ (ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʟʘ ʽʥʚʝʨʩʥʠʤ ʟʥʘʯʝʥʥʷʤ ʈʇʆ) 

ɺʠʤʢ.,  

DI1é40 ʧʨʷʤʦ, DI1é40 

ʽʥʚʝʨʩʥʦ 
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ʊʘʙʣʠʮʷ 9 ʋʩʪʘʚʢʠ ɿʅɿ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʩʪʫʧʝʥʷ 

ɺʠʤʢ., ɺʢʣ. ʧʦ  σὍ̏ͅ .̉, 

ɺʢʣ. ʧʦ σὍ̏ͅ .̑, ɺʢʣ ʧʦ σὟ̏ͺ̉,   

ɺʢʣ. ʧʦ ὤ̏ͺ̉, 

ʋʩʪʘʚʢʘ ʧʦ ʦʧʦʨʫ,  ὤ̒  ̑
ʚʽʜ 25 ʆʤ ʜʦ 25000 ʆʤ, 

ʢʨʦʢ 1 ʆʤ 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ (ʂʚ.) ʧʦ ʦʧʦʨʫ,  ʧʽʩʣʷ 

ʩʧʨʘʮʶʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʦʨʛʘʥʫ 

ʚʽʜ 1,05 ʜʦ 2,5, 

ʢʨʦʢ 0,01 

ɼʦʟʚʽʣ ʧʫʩʢʫ ʧʦ ʩʪʨʫʤʦʤ 3I0 ɺʠʤʢ., ɺʢʣ. 

ʋʩʪʘʚʢʘ ʧʫʩʢʫ ʧʦ ʚʠʤʽʨʷʥʦʤʫ ʩʪʨʫʤʫ σὍ̏ͅ  ̉
ʚʽʜ 0,004 ʜʦ 5 ɸ, 

ʢʨʦʢ 0,001 ɸ 

ʋʩʪʘʚʢʘ ʧʫʩʢʫ ʧʦ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʩʪʨʫʤʫ σὍ̏ͅ  ̑
ʚʽʜ 0,1 ʜʦ 125 ɸ, 

ʢʨʦʢ 0,01 ɸ 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ (ʂʚ.) ʧʦ σὍ̏, ʧʽʩʣʷ 
ʩʧʨʘʮʶʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʦʨʛʘʥʫ 

ʚʽʜ 0,4 ʜʦ 0,95, 

ʢʨʦʢ 0,01  

ɼʦʟʚʽʣ ʧʫʩʢʫ ʟʘ ʥʘʧʨʫʛʦʶ σὟ   ɺʠʤʢ., ɺʢʣ. 

ʋʩʪʘʚʢʘ ʧʫʩʢʫ ʟʘ ʥʘʧʨʫʛʦʶ σὟ   
ʚʽʜ 2,0 ʜʦ 100 ɺ, 

ʢʨʦʢ 0,01 ɺ 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ (ʂʚ.) ʧʦ σὟ ʧʽʩʣʷ 

ʩʧʨʘʮʶʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʦʨʛʘʥʫ 

ʚʽʜ 0,4 ʜʦ 0,95, 

ʢʨʦʢ 0,01  

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʟʘ ʥʘʧʨʷʤʢʦʤ ʧʦʪʫʞʥʦʩʪʽ,  ɺʠʤʢ., ɺʢʣ. 

ʋʩʪʘʚʢʘ ʢʫʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʯʫʪʣʠʚʦʩʪʽ, ˡ̇  ʕ
ʚʽʜ 0Á ʜʦ 359Á, 

ʢʨʦʢ 1Á 

ʋʩʪʘʚʢʘ ʢʫʪʘ ʰʠʨʠʥʠ ʟʦʥʠ ʨʦʙʦʪʠ, ˡ˥  ̝
ʚʽʜ 10 Á ʜʦ 180 Á, 

ʢʨʦʢ 1Á 

ɼʦʟʚʽʣ  ʨʦʙʦʪʠ ʆʤ-ʩʝʢʫʥʜʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʅʝʟʘʣʝʞʥʘ, ʆʤ-ʟʘʣʝʞʥʘ 

ʊʠʧ ʯʘʩʦ-ʩʪʨʫʤʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺʊʍ 

ʅʝʟʘʣʝʞʥʘ, ʅʦʨʤ. ʽʥʚʝʨ., 

ʉʠʣʴʥʦ ʽʥʚʝʨʩʥʘ,  

ʅʘʜʟʚʠʯ. ʽʥʚʝʨʩ. 

 ʂʨʫʪʘ, ʇʦʣʦʛʘ,  

ʊʝʧʣ. ʙʝʟ ʧʘʤ'ʷʪʽ, 

ʊʝʧʣ.ʯʘʩʪʢ.ʧʘʤôʷʪʴ. 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ, ʊʩʨ. 
ʚʽʜ 0 ʜʦ 100000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ ɺʠʤʢ., ɺʢʣ. 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʚʚʝʜʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ, ʊʚʚʘ.ʫ. 

ʚʽʜ 500 ʜʦ 2000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʟ 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ, ʊʘ.ʫ. 

ʚʽʜ 0 ʜʦ 1000 ʤʩ, 

ʢʨʦʢ 0,01 ʤʩ 
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 ʈʝʞʠʤ ʨʦʙʦʪʠ ɿʅɿ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʩʪʨʫʤʦʤ ʥʫʣʴʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ɿʅɿ ʜʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤ 

ʩʪʨʫʤʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʈʠʩʫʥʦʢ 28).  

ʋ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ɿʅɿ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʩʪʨʫʤʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʟʘʭʠʩʪ ʨʝʘʛʫʻ ʥʘ ʩʪʨʫʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʷʢʠʡ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟ ʬʘʟʥʠʭ 

ʩʪʨʫʤʽʚ ʟʘ ʬʦʨʤʫʣʦʶ (2): 

3Iop = Ia+Ib+Ic ,  (2) 

 

ɺ ʜʘʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʜʣʷ ɿʅɿ ʫʩʪʘʚʢʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʪʘʢʽ ʦʧʮʽʾ: 

ü ʨʦʙʦʪʘ ʟ ʧʫʩʢʦʤ ʧʦ ʥʘʧʨʫʟʽ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

ü ʨʦʙʦʪʘ ʟʘ ʥʘʧʨʷʤʢʦʤ ʧʦʪʫʞʥʦʩʪʽ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ 

ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ σΌͅ  ̑ʤʝʥʰʝ 0,01 ɸ ʘʙʦ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ 

ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʝʥʰʝ πȟπυὟ̎, ʪʦʜʽ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʚʚʘʞʘʻʪʴʩʷ 

ʥʝʤʦʞʣʠʚʠʤ, ʨʦʙʦʪʘ ʩʪʫʧʝʥʷ ʘʙʦ ʙʣʦʢʫʻʪʴʩʷ, ʘʙʦ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʩʪʨʫʤʦʚʫ 

ʥʝʥʘʧʨʘʚʣʝʥʫ (ʟʘʜʘʻʪʴʩʷ ʫʩʪʘʚʢʦʶ); 

ü ʨʦʙʦʪʘ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʪʘ ʦʧʝʨʘʪʠʚʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ; 

ü ʨʦʙʦʪʘ ʟ ʙʣʦʢʫʚʘʥʥʷʤ ʟʘ ʨʽʚʥʝʤ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ (ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʟʘʜʘʥʦʛʦ 

ʫʩʪʘʚʢʦʶ ʨʽʚʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʰʦʾ ʛʘʨʤʦʥʽʢʠ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʩʪʨʫʤʫ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʘ ʯʘʩ ʚʚʝʜʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʩʪʫʧʽʥʴ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʶʚʘʥʥʷ ʟ ʦʧʝʨʘʪʠʚʥʠʤ 

ʧʨʠʩʢʦʨʝʥʥʷʤ, ʊʦ.ʫ. 

ʚʽʜ 0 ʜʦ 60000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʟʘ ʯʘʩʦʤ ʟʘʪʨʠʤʢʠ ʧʦʚʝʨʥʝʥʥʷ 

ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ,   ̃ Ȣ̐̔̒̋Ȣ̏̑̄Ȣ 

0é1000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʟ ʙʣʦʢʫʚʘʥʥʷʤ ʧʦ 

2-ʦʡ ʛʘʨʤʦʥʽʮʽ 
ɺʠʤʢ., ɺʢʣ. 

ɹʣʦʢʫʚʘʥʥʷ ʧʦ ɹʅʅ 
ɺʠʤʢ., ɹʣʦʢ.ʨʦʙʦʪʠ, 

ɹʣʦʢ.ʥʘʧʨʘʚʣ 

ɹʣʦʢʫʚʘʥʥʷ ʧʦ ʅʎʊ ɺʠʤʢ., ɺʢʣ. 
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ɿʅɿ ʙʣʦʢʫʻʪʴʩʷ. ʇʦʚʝʨʥʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʟʘ ʜʨʫʛʦʶ ʛʘʨʤʦʥʽʢʦʶ ʘʙʦ ʟʘ ʬʘʢʪʦʤ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ, ʘʙʦ ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʯʘʩʫ ʙʣʦʢʫʚʘʥʥʷ); 

ü ʟ ʢʦʥʪʨʦʣʝʤ ɹʅʅ;  

ü ʟ ʙʣʦʢʫʚʘʥʥʷʤ ʧʦ ʅʎʊ; 

ü ʟ ʦʧʝʨʘʪʠʚʥʠʤ ʙʣʦʢʫʚʘʥʥʷʤ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷʤ ʧʦ Dɯ ʪʘ KL.  

 

&

ɿʘʧʠʩ ʚ 

ɾʇ

1 ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ɿʅɿ 

ʟ ʧʨʠʩʢʦʨʝʥʥʥʷʤè

ʉʠʛʥʘʣ çʇʫʩʢ ɿʅɿè

&

&

&
Tʦ.ʫ.

Tʘ.ʫ.

(ʫʩʪʘʚʢʘ)

(ʫʩʪʘʚʢʘ)

Tʚʚ ʘʫ

(ʫʩʪʘʚʢʘ)

Ia 
Ib 
Ic 3

Io
p

ʋʩʪʘʚʢʘ çɺʠʜ 

ʘ-ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 1-8è

ʊʩʟ

ɿʘʧʠʩ ʚ 

ɾʇ, ɾɸ

ɹʂɺ

1
ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ɿʅɿèʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚ. ʧʦ DI/KL

ʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʠʩʢʦʨ. 

ʧʦ DI/KL

Ia

Ib

Ic

3Ioʨ(1-ʘ ʛʘʨʤ.) > Iʫ

ʆʅʄ  

3Uʦ̂3Iʦʨ 

ɼʦʟʚʽʣ ʧʫʩʢʫ ʧʦ 3Uo ɺʢʣ.

ç1è-ʆʪʢʣ
 3Uʦ > Uy

3Iʦʨ(2-ʘ ʛʘʨʤ.) 

3Iʦʨ(1-ʘ ʛʘʨʤ.)
> ʫʩʪ.

ʊʫ
&

ʋʩʪ. ʧʦ ʯʘʩʫ ʜʽʾ ʙʣʦʢ. ʧʦ 

2-ʡ ʛʘʨʤ.

ɼʦʟʚʽʣ.ʙʣʦʢ.ʧʦ 

2-ʡ ʛʘʨʤ. ɺʢʣ.

ç0è-ʆʪʢʣ

1

ɹʣʦʢ. ɿʅɿ ʧʦ ɹʅʅ

ʙʣʦʢ. 

ʥʘʧʨʘʚʣ.

ʙʣ.ʨʦʙ.

ʚʠʤʢ.

ʋʩʪ.ʧʦ ʩʪʨʫʤʫ

ʈʦʙ. ʧʦ ʥʘʧʨʷʤ. 

ʧʦʪʫʞʥ. ɺʢʣ. 

ɺʢʣ. ʧʦ 3Iop

ɺʢʣ. ʧʦ 3Ioʠ

ɺʢʣ. ʧʦ 3Uo

ɺʢʣ. ʧʦ Zo

ʆʪʢʣ.

ɼʠʚ.ʨʠʩ.32

ɼʠʚ.ʨʠʩ.31

ɼʠʚ.ʨʠʩ.30

ɼʦʟʚʽʣ ʨʦʙ. ɿʅɿ

ç1è

ʉʠʛʥʘʣ ʨʦʙʦʪʘ ɹʅʅ

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɸʋ ʩʪʫʧʝʥʶ ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

ç1è-ɺʠʤʢ ʊʚ

  

ʈʠʩʫʥʦʢ 28 ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ɿʅɿ ʜʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʟʘ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʩʪʨʫʤʦʤ ʥʫʣɹʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

63 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

 

ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ (ʧʨʠʩʢʦʨʝʥʥʷ) ɿʅɿ ʧʦʢʘʟʘʥʦ ʥʘ 

(ʈʠʩʫʥʦʢ 29). 

 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɿʅɿ ʧʦ DI1

ç0è - ɺʠʤʢ.

DI1 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɿʅɿ ʧʦ DI40

ç0è - ɺʠʤʢ.

DI40 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʠʥʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɿʅɿ ʧʦ KL1

ç0è - ɺʠʤʢ.

KL1 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɿʅɿ ʧʦ KL40

ç0è - ɺʠʤʢ.

KL40 

ɺʢʣ. 

ɺʢʣ. 

1

ʌʫʥʢʮʽ̫ ʙʣʦʢʫʚ. 

(ʧʨʠʩʢʦʨʝʥʥ̫) 

ɿʅɿ ʧʦ DI

 

ʈʠʩʫʥʦʢ 29ï ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ (ʧʨʠʩʢʦʨʝʥʥʷ) ɿʅɿ 

ʚʽʜ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʪʘ ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʽʚ ʨʝʣʝ 

 

ɼʣʷ ʥʘʧʨʘʚʣʝʥʠʭ ʟʘʭʠʩʪʽʚ ɿʅɿ ʫ ʚʩʽʭ ʨʝʞʠʤʘʭ ʚʚʝʜʝʥʦ ʛʽʩʪʝʨʝʟʠʩ ʧʦ ʢʫʪʫ ʥʘ 

ʢʽʥʮʷʭ ʟʦʥʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʟ ʫʩʪʘʚʢʦʶ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 10 ʛʨʘʜʫʩʽʚ (ʢʨʦʢ 1 

ʛʨʘʜʫʩ). ʋʩʪʘʚʢʘ, ʱʦ ʧʨʠʟʥʘʯʝʥʘ ʧʦ ʛʽʩʪʝʨʝʟʠʩʫ, ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ ʚʠʭʦʜʫ 

(ʧʦʚʝʨʥʝʥʥʷ) ʽʟ ʟʦʥʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʚʠʤʽʨʷʥʠʡ ʢʫʪ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ ʥʫʣʴʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʚʠʥʝʥ ʧʦʚʝʨʥʫʪʠʩʷ ʥʘ ʟʘʜʘʥʝ ʫʩʪʘʚʢʦʶ ʛʽʩʪʝʨʝʟʠʩʫ ʟʥʘʯʝʥʥʷ 

ʛʨʘʜʫʩʽʚ ʙʽʣʴʰʝ ʟʦʥʠ ʩʧʨʘʮʶʚʘʥʥʷ ʟ ʦʜʥʦʛʦ, ʘʙʦ ʟ ʽʥʰʦʛʦ ʾʾ ʙʦʢʫ, ʚ ʩʪʦʨʦʥʫ ʟʦʥʠ 

ʥʝʩʧʨʘʮʴʦʚʫʚʘʥʥʷ. 

ʂʦʥʪʨʦʣʴ ɹʅʅ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫ ʪʘʢʠʭ ʨʝʞʠʤʘʭ: 

ï  ʬʫʥʢʮʽʷ ɹʅʅ ʚʽʜʢʣʶʯʝʥʘ; 

ï  ɿʅɿ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʥʝʥʘʧʨʘʚʣʝʥʫ ʧʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ɹʅʅ; 

ï  ɿʅɿ ʙʣʦʢʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ɹʅʅ. 

ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʟʘʭʠʩʪ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟ ʥʝʟʘʣʝʞʥʦʶ ʘʙʦ ʯʘʩʦ-ʩʪʨʫʤʦʚʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ. ʏʘʩʦ-ʩʪʨʫʤʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʩʪʨʫʤʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 
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 ʈʝʞʠʤ ʨʦʙʦʪʠ ɿʅɿ ʟʘ ʚʠʤʽʨʷʥʠʤ ʩʪʨʫʤʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ɿʅɿ ʜʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʟʘ ʚʠʤʽʨʷʥʠʤ ʩʪʨʫʤʦʤ 

ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʈʠʩʫʥʦʢ 30). 
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1
ʉʠʛʥʘʣ 
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ʦʧʝʨʘʪʠʚʥʦʛʦ 
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ʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ 

ʧʦ DI/KL

3Ioʠ(1-ʘ ʛʘʨʤ.) > Iʫ

ʆʅʄ  

3Uʦ̂3Iʦʠ

ɼʦʟʚʽʣ ʧʫʩʢʫ ʧʦ 3Uo ɺʢʣ

 3Uʦ > Uy

3Iʦʠ(2-ʘ ʛʘʨʤ.) 

3Iʦʠ(1-ʘ ʛʘʨʤ.)
> ʫʩʪ.

ʊʫ &

ʋʩʪʘʚʢʘ ʯʘʩʫ ʜʽʾ  ʙʣ. 

ʧʦ 2-ʡ ʛʘʨʤ.
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1
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ʉʤ.ʨʠʩ.28

ɼʦʟʚʽʣ ʨʦʙ. ɿʅɿ

ç1è

ʈʦʙʦʪʘ ɹʅʅ

ɼʦʟʚʽʣ ʨʦʙʦʪʳ ɸʋ ʩʪʫʧʝʥʶ ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

ç1è-ɺʠʤʢ

ç1è-ɺʠʤʢ

ç0è-ɺʠʤʢ

ʊʚ

 

ʈʠʩʫʥʦʢ 30ï ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ɿʅɿ ʜʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʟʘ 

ʚʠʤ̔ʨʷʥʠʤ ʩʪʨʫʤʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 
 

ʋ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ɿʅɿ ʟʘ ʚʠʤʽʨʷʥʠʤ ʩʪʨʫʤʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʭʠʩʪ 

ʨʝʘʛʫʻ ʥʘ ʚʠʤʽʨʷʥʠʡ ʩʪʨʫʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʽʜ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ. 



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

65 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ɺ ʜʘʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʜʣʷ ɿʅɿ ʫʩʪʘʚʢʘʤʠ ʤʦʞʫʪʴ ʟʘʜʘʚʘʪʠʩʷ ʪʘʢʽ ʦʧʮʽʾ: 

ü ʨʦʙʦʪʘ ʟ ʧʫʩʢʦʤ ʟʘ ʥʘʧʨʫʛʦʶ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

ü ʨʦʙʦʪʘ ʟʘ ʥʘʧʨʷʤʢʦʤ ʧʦʪʫʞʥʦʩʪʽ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ʷʢʱʦ ʟʥʘʯʝʥʥʷ 

ʩʪʨʫʤʫ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ σΌͅ  ̉ʤʝʥʰʝ 0,002 ɸ ʘʙʦ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʥʫʣʴʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʝʥʰʝ πȟπυὟ̎, ʪʦʜʽ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʚʚʘʞʘʻʪʴʩʷ ʥʝʤʦʞʣʠʚʠʤ, ʨʦʙʦʪʘ 

ʩʪʫʧʝʥʷ ʘʙʦ ʙʣʦʢʫʻʪʴʩʷ, ʘʙʦ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʩʪʨʫʤʦʚʫ ʥʝʥʘʧʨʘʚʣʝʥʫ (ʟʘʜʘʻʪʴʩʷ 

ʫʩʪʘʚʢʦʶ); 

ü ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʪʘ ʦʧʝʨʘʪʠʚʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ;  

ü ʟ ʙʣʦʢʫʚʘʥʥʷʤ ʟʘ ʨʽʚʥʝʤ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ (ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʟʘʜʘʥʦʛʦ 

ʫʩʪʘʚʢʦʶ ʨʽʚʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʰʦʾ (ʚʠʤʽʨʷʥʦʛʦ ʩʪʨʫʤʫ 

ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ) ʥʘ ʯʘʩ ʚʚʝʜʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʩʪʫʧʽʥʴ ɿʅɿ ʙʣʦʢʫʻʪʴʩʷ). 

ʇʦʚʝʨʥʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʧʦ ʜʨʫʛʽʡ ʛʘʨʤʦʥʽʮʽ ʚʠʢʦʥʫʻʪʴʩʷ ʘʙʦ ʟʘ ʬʘʢʪʦʤ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ, ʘʙʦ ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʯʘʩʫ ʙʣʦʢʫʚʘʥʥʷ; 

ü ʟ ʢʦʥʪʨʦʣʝʤ ɹʅʅ; 

ü ʟ ʦʧʝʨʘʪʠʚʥʠʤ ʙʣʦʢʫʚʘʥʥʷʤ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷʤ ʧʦ Dɯ ʪʘ KL. 
 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ  ʩʭʝʤʘ  ʦʧʝʨʘʪʠʚʥʦʛʦ  ʙʣʦʢʫʚʘʥʥʷ  ʘʙʦ  ʧʨʠʩʢʦʨʝʥʥʷ  ʧʦʢʘʟʘʥʘ 

ʥʘ (ʈʠʩʫʥʦʢ 29). 

ɼʣʷ ʥʘʧʨʘʚʣʝʥʠʭ ʟʘʭʠʩʪʽʚ ɿʅɿ ʫ ʚʩʽʭ ʨʝʞʠʤʘʭ ʚʚʝʜʝʥʦ ʛʽʩʪʝʨʝʟʠʩ ʧʦ ʢʫʪʫ ʥʘ 

ʢʽʥʮʷʭ ʟʦʥʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʟ ʫʩʪʘʚʢʦʶ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 10 ʛʨʘʜʫʩʽʚ (ʢʨʦʢ 1 

ʛʨʘʜʫʩ). ʋʩʪʘʚʢʘ, ʱʦ ʧʨʠʟʥʘʯʝʥʘ ʧʦ ʛʽʩʪʝʨʝʟʠʩʫ, ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ ʚʠʭʦʜʫ 

(ʧʦʚʝʨʥʝʥʥʷ) ʽʟ ʟʦʥʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʚʠʤʽʨʷʥʠʡ ʢʫʪ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ ʥʫʣʴʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʚʠʥʝʥ ʧʦʚʝʨʥʫʪʠʩʷ ʥʘ ʟʘʜʘʥʝ ʫʩʪʘʚʢʦʶ ʛʽʩʪʝʨʝʟʠʩʫ ʟʥʘʯʝʥʥʷ 

ʛʨʘʜʫʩʽʚ ʙʽʣʴʰʝ ʟʦʥʠ ʩʧʨʘʮʶʚʘʥʥʷ ʘʙʦ ʟ ʦʜʥʦʛʦ, ʘʙʦ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʚ ʩʪʦʨʦʥʫ ʟʦʥʠ 

ʥʝʩʧʨʘʮʴʦʚʫʚʘʥʥʷ. 

ʂʦʥʪʨʦʣʴ ɹʅʅ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫ ʪʘʢʠʭ ʨʝʞʠʤʘʭ: 

ï  ʬʫʥʢʮʽʷ ɹʅʅ ʚʽʜʢʣʶʯʝʥʘ; 

ï  ɿʅɿ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʥʝʥʘʧʨʘʚʣʝʥʫ ʧʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ɹʅʅ; 

ï  ɿʅɿ ʙʣʦʢʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ɹʅʅ. 
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ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʟʘʭʠʩʪ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟ ʥʝʟʘʣʝʞʥʦʶ ʘʙʦ ʯʘʩʦ-ʩʪʨʫʤʦʚʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʚʁʘʥʥʷ. ʏʘʩʦ-ʩʪʨʫʤʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʚʠʤʽʨʷʥʠʤ ʩʪʨʫʤʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

 ʈʝʞʠʤ ʨʦʙʦʪʠ ɿʅɿ ʧʦ ʥʘʧʨʫʟʽ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ɿʅɿ ʜʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʟʘ ʥʘʧʨʫʛʦ  ʁʥʫʣʴʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʈʠʩʫʥʦʢ 31). 
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ɺʢʣ. ʧʦ 3Uo

ɺʢʣ. ʧʦ Zo

ɺʠʤʢ.

ʉʤ.ʨʠʩ.32

ʉʤ.ʨʠʩ.30

ʉʤ.ʨʠʩ.28

ç1è

ʈʦʙʦʪʘ ɹʅʅ

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɸʋ ʩʪʫʧʝʥʶ ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

ʊʚ

 

ʈʠʩʫʥʦʢ 31 ï ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʣʦʛʽʢʠ ɿʅɿ ʜʣʷ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʟʘ ʥʘʧʨʫʛʦʶ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

 

 

ʋ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ɿʅɿ ʟʘ ʥʘʧʨʫʛʦʶ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʭʠʩʪ ʨʝʘʛʫʻ ʥʘ 

ʚʠʤʽʨʷʥʫ ʥʘʧʨʫʛʫ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʽʜ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʫ. 

ɺ ʜʘʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʜʣʷ ɿʅɿ, ʫʩʪʘʚʢʘʤʠ ʤʦʞʫʪʴ ʟʘʜʘʚʘʪʠʩʷ ʪʘʢʽ ʦʧʮʽʾ: 

ü ʨʦʙʦʪʘ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʪʘ ʦʧʝʨʘʪʠʚʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ; 
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ü ʨʦʙʦʪʘ ʟ ʦʧʝʨʘʪʠʚʥʠʤ ʙʣʦʢʫʚʘʥʥʷʤ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷʤ ʧʦ Dɯ ʪʘ KL. ɸʣʛʦʨʠʪʤ 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ (ʧʨʠʩʢʦʨʝʥʥʷ) ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩʫʥʦʢ 29). 

ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʟʘʭʠʩʪ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʣʠʰʝ ʟ ʥʝʟʘʣʝʞʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ. 

 

 ʈʝʞʠʤ ʨʦʙʦʪʠ ɿʅɿ ʟʘ ʦʧʦʨʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ɿʅɿ ʜʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʟʘ ʦʧʦʨʦʤ ʥʫʣʴʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʈʠʩʫʥʦʢ 32).  
 

&

ɿʘʧʠʩ ʚ 

ɾʇ

1 ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ɿʅɿ 

ʟ ʧʨʠʩʢʦʨʝʥʥʷʤè

ʉʠʛʥʘʣ çʇʫʩʢ ɿʅɿè

&

&

&
Tʦ.ʫ.

Tʘ.ʫ.

(ʫʩʪʘʚʢʘ)

(ʫʩʪʘʚʢʘ)

Tʚʚ ʘʫ

(ʫʩʪʘʚʢʘ)

Zʦ

ʋʩʪʘʚʢʘ

çɺʠʜ ʆʤ-ʩʝʢʫʥʜʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠè

ʊʫ

ɿʘʧʠʩ ʚ 

ɾʇ, ɾɸ

ɹʂɺ

1
ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ɿʅɿèʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚ. ʧʦ DI/KL

ʌʫʥʢʮʠʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ

 ʧʦ DI/KL

ʆʅʄ  

3Uʦ̂3Iʦʠ

ɼʦʟʚʽʣ ʧʫʩʢʫ ʧʦ ʥʘʧʨʫʟʽ ɺʢʣ

 3Uʦ > Uy

3Iʦʠ(2-ʘ ʛʘʨʤ.) 

3Iʦʠ(1-ʘ ʛʘʨʤ.)
> ʫʩʪ.

ʊʫ

&

ʋʩʪʘʚʢʘ  ʯʘʩʫ ʜʽʾ

 ʙʣ. ʧʦ 2-ʡ ʛʘʨʤ.

ɼʦʟʚʽʣ ʙʣ. ʧʦ 2-ʡ ʛʘʨʤ. ɺʢʣ

1

ʙʣʦʢ. ɿʅɿ ʧʦ ɹʅʅ

ʙʣʦʢ. 

ʥʘʧʨʘʚʣ.

ʙʣ.ʨʦʙ.

ʚʠʤʢ

ʋʩʪʘʚʢʘ ʧʦ ʦʧʦʨʫ

ʈʦʙ. ʧʦ ʥʘʧʨ. 

ʧʦʪʫʞ. ɺʢʣ

ɺʢʣ. ʧʦ 3Iop

ɺʢʣ. ʧʦ 3Ioʠ

ɺʢʣ. ʧʦ 3Uo

ɺʢʣ. ʧʦ Zo

ɺʠʤʢ

ʉʤ.ʨʠʩ.30

ʉʤ.ʨʠʩ. 31

ʉʤ.ʨʠʩ.28

Zo < Zʫ

ɼʦʟʚʽʣ ʧʫʩʢʫ ʧʦ ʩʪʨʫʤʫ ɺʢʣ

 3Iʦʠ > Iy

ɼʦʟʚʽʣ ʨʦʙʦʪʠ

 ɿʅɿ
ç1è

ʈʦʙʦʪʘ ɹʅʅ

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɸʋ ʩʪʫʧʝʥʶ ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

ç1è-ɺʠʤʢ

ç1è-ɺʠʤʢ

ç1è-ɺʠʤʢ

ç0è-ɺʠʤʢ

ʊʚ

 

ʈʠʩʫʥʦʢ 32 ï ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʣʦʛʽʢʠ ɿʅɿ ʜʣʷ ʨʝʞʠʤʫ 

ʨʦʙʦʪʠ ʟʘ ʦʧʦʨʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ  
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ʋ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ɿʅɿ ʟʘ ʦʧʦʨʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʭʠʩʪ ʨʝʘʛʫʻ ʥʘ ʦʧʽʨ 

ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ὤ, ʚʠʟʥʘʯʝʥʠʡ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʚʠʤʽʨʷʥʦʾ ʥʘʧʨʫʛʠ  ʥʫʣʴʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ σὟ̏ͺ̉  ʜʦ ʚʠʤʽʨʷʥʦʛʦ ʩʪʨʫʤʫ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ σΌͅ .̉ 

ɺ ʜʘʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʜʣʷ ɿʅɿ ʫʩʪʘʚʢʘʤʠ ʤʦʞʫʪʴ ʟʘʜʘʚʘʪʠʩʷ ʪʘʢʽ ʦʧʮʽʾ: 

ü ʨʦʙʦʪʘ ʟ ʧʫʩʢʦʤ ʧʦ ʚʠʤʽʨʷʥʦʤʫ ʩʪʨʫʤʫ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ σΌͅ ;̉ 

ü ʨʦʙʦʪʘ ʟ ʧʫʩʢʦʤ ʧʦ ʚʠʤʽʨʷʥʽʡ ʥʘʧʨʫʟʽ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ σὟ̏ͺ̉; 

ü ʨʦʙʦʪʘ ʟʘ ʥʘʧʨʷʤʢʦʤ ʧʦʪʫʞʥʦʩʪʽ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ʷʢʱʦ ʟʥʘʯʝʥʥʷ 

ʩʪʨʫʤʫ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ σΌͅ  ̉ ʤʝʥʰʝ  0,002 ɸ ʘʙʦ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʥʫʣʴʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʝʥʰʝ πȟπυὟ̎, ʪʦ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʚʚʘʞʘʻʪʴʩʷ ʥʝʤʦʞʣʠʚʠʤ, ʨʦʙʦʪʘ 

ʩʪʫʧʝʥʷ ʘʙʦ ʙʣʦʢʫʻʪʴʩʷ, ʘʙʦ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʩʪʨʫʤʦʚʫ ʥʝʥʘʧʨʘʚʣʝʥʫ (ʟʘʜʘʻʪʴʩʷ 

ʫʩʪʘʚʢʦʶ). 

ü ʨʦʙʦʪʘ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʪʘ ʦʧʝʨʘʪʠʚʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ; 

ü ʨʦʙʦʪʘ ʟ ʙʣʦʢʫʚʘʥʥʷʤ ʟʘ ʨʽʚʥʝʤ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ (ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʟʘʜʘʥʦʾ 

ʫʩʪʘʚʢʠ ʨʽʚʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʝʨʰʦʾ (ʚʠʤʽʨʷʥʦʛʦ ʩʪʨʫʤʫ 

ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ) ʥʘ ʯʘʩ ʚʚʝʜʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʩʪʫʧʽʥʴ ɿʅɿ ʙʣʦʢʫʻʪʴʩʷ. 

ʇʦʚʝʨʥʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʧʦ ʜʨʫʛʽʡ ʛʘʨʤʦʥʽʮʽ ʚʠʢʦʥʫʻʪʴʩʷ ʘʙʦ ʟʘ ʬʘʢʪʦʤ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ, ʘʙʦ ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʯʘʩʫ ʙʣʦʢʫʚʘʥʥʷ; 

ü ʟ ʢʦʥʪʨʦʣʝʤ ɹʅʅ; 

ü ʨʦʙʦʪʘ ʟ ʦʧʝʨʘʪʠʚʥʠʤ ʙʣʦʢʫʚʘʥʥʷʤ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷʤ ʧʦ Dɯ ʪʘ KL. ɹʣʦʢ  ʩʭʝʤʘ  

ʦʧʝʨʘʪʠʚʥʦʛʦ  ʙʣʦʢʫʚʘʥʥʷ  ʘʙʦ  ʧʨʠʩʢʦʨʝʥʥʷ  ʧʦʢʘʟʘʥʘ ʥʘ (ʈʠʩʫʥʦʢ 29). 

 

ʂʦʥʪʨʦʣʴ ɹʅʅ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫ ʪʘʢʠʭ ʨʝʞʠʤʘʭ: 

ï  ʬʫʥʢʮʽʷ ɹʅʅ ʚʽʜʢʣʶʯʝʥʘ; 

ï  ɿʅɿ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʥʝʥʘʧʨʘʚʣʝʥʫ ʧʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ɹʅʅ; 

ï  ɿʅɿ ʙʣʦʢʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ɹʅʅ. 

 ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʟʘʭʠʩʪ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟ ʥʝʟʘʣʝʞʥʦʶ ʘʙʦ ʣʽʥʽʡʥʦ-ʟʘʣʝʞʥʦʶ 

ʆʤ-ʩʝʢʫʥʜʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʶʚʘʥʥʷ.  

ʆʤ-ʩʝʢʫʥʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (3): 

ʊʩʨ = ʊʫ * Zo / Zy ,  (3) 
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ɼʣʷ ʥʘʧʨʘʚʣʝʥʠʭ ʟʘʭʠʩʪʽʚ ɿʅɿ ʫ ʚʩʽʭ ʨʝʞʠʤʘʭ ʚʚʝʜʝʥʦ ʛʽʩʪʝʨʝʟʠʩ ʧʦ ʢʫʪʫ ʥʘ 

ʢʽʥʮʷʭ ʟʦʥʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʟʽ ʫʩʪʘʚʢʦʶ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 10 ʛʨʘʜʫʩʽʚ (ʢʨʦʢ 1 

ʛʨʘʜʫʩ). ʋʩʪʘʚʢʘ, ʱʦ ʧʨʠʟʥʘʯʝʥʘ ʧʦ ʛʽʩʪʝʨʝʟʠʩʫ, ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ ʚʠʭʦʜʫ 

(ʧʦʚʝʨʥʝʥʥʷ) ʽʟ ʟʦʥʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʚʠʤʽʨʷʥʠʡ ʢʫʪ ʚʝʢʪʦʨʫ ʦʧʦʨʫ ʥʫʣʴʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʚʠʥʝʥ ʧʦʚʝʨʥʫʪʠʩʷ ʥʘ ʟʘʜʘʥʝ ʫʩʪʘʚʢʦʶ ʛʽʩʪʝʨʝʟʠʩʫ ʟʥʘʯʝʥʥʷ 

ʛʨʘʜʫʩʽʚ ʙʽʣʴʰʝ ʟʦʥʠ ʩʧʨʘʮʶʚʘʥʥʷ ʘʙʦ ʟ ʦʜʥʦʛʦ, ʘʙʦ ʟ ʽʥʰʦʛʦ ʾʾ ʙʦʢʫ, ʚ ʩʪʦʨʦʥʫ ʟʦʥʠ 

ʥʝʩʧʨʘʮʴʦʚʫʚʘʥʥʷ. 

ʂʦʞʝʥ ʩʪʫʧʽʥʴ ɿʅɿ ʤʘʻ ʜʚʘ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʥʝʥʥʷ:  

ï ʜʣʷ ʧʫʩʢʦʚʠʭ ʦʨʛʘʥʽʚ ʩʪʨʫʤʫ ʪʘ ʥʘʧʨʫʛʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʽʢʩʦʚʘʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ï 0,95 (ʜʣʷ ʦʧʦʨʫ ï 1,05); 

ï  ʧʽʩʣʷ ʩʧʨʘʮʶʚʘʥʥʷ ʩʪʫʧʝʥʶ, ʧʦʷʚʠ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘè ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜʠ 

ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ, ʜʣʷ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʜʝʰʫʥʪʫʚʘʥʥʷ ʩʧʨʘʮʴʦʚʫʻ ʨʝʛʫʣʴʦʚʘʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʟʛʽʜʥʦ ʟʘʜʘʥʦʾ ʫʩʪʘʚʢʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,4 ʜʦ 0,95 ʧʦ ʩʪʨʫʤʫ 

ʪʘ ʥʘʧʨʫʟʽ, (ʚʽʜ 1,05 ʜʦ 2,5 ʧʦ ʦʧʦʨʫ) ʜʣʷ  ʢʦʞʥʦʛʦ ʩʪʫʧʝʥʶ ʦʢʨʝʤʦ. 

4.3 ɿʘʭʠʩʪ ʚʽʜ ʟʘʤʠʢʘʥʥʷ ʥʘ ʟʝʤʣʶ ʟʘ ʩʫʤʦʶ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ (ɿʅɿ ɺɻ) 

ɿʅɿ ɺɻ ʧʨʘʮʶʻ ʟʘ ʩʫʤʦʶ ʜʽʶʯʠʭ ʟʥʘʯʝʥʴ ʛʘʨʤʦʥʽʢ ˉ2...ˉ9 ʚʠʤʽʨʷʥʦʛʦ ʩʪʨʫʤʫ 

ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽ ʤʦʞʝ ʤʘʪʠ ʟʘʣʝʞʥʫ ʘʙʦ ʥʝʟʘʣʝʞʥʫ ʚʽʜ ʩʫʤʠ ʚʠʱʠʭ 

ʛʘʨʤʦʥʽʢ ʯʘʩʦ-ʩʪʨʫʤʦʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʘ ʧʫʩʢ ʟʘ ʥʘʧʨʫʛʦʶ ʥʫʣʴʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʇʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ ʜʚʘ ʩʪʫʧʝʥʽ ɿʅɿ ɺɻ, ʢʦʞʝʥ ʩʪʫʧʽʥʴ ʤʘʻ ʦʜʥʘʢʦʚʠʡ 

ʥʘʙʽʨ ʫʩʪʘʚʦʢ. 

ɿʘʭʠʩʪ ʟʘʙʝʟʧʝʯʫʻ ʩʝʣʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʚ ʤʝʨʝʞʘʭ ʽʟ ʢʦʤʧʝʥʩʦʚʘʥʦʶ ʥʝʡʪʨʘʣʣʶ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʝʞʠʤʫ ʢʦʤʧʝʥʩʘʮʽʾ (ʧʝʨʝʢʦʤʧʝʥʩʘʮʽʷ, ʥʝʜʦʢʦʤʧʝʥʩʘʮʽʷ).  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʚʦʨʦʪʥʦ-ʟʘʣʝʞʥʦʾ ʯʘʩʦ-ʩʪʨʫʤʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜ ʩʫʤʠ 

ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʥʘ ʧʦʰʢʦʜʞʝʥʽʡ ʣʽʥʽʾ, 

ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤ ʩʝʨʝʜ ʫʩʽʭ ʝʣʝʢʪʨʠʯʥʦ ʟʚ'ʷʟʘʥʠʭ ʣʽʥʽʡ ʨʽʚʥʝʤ 

ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ. ʎʠʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʜʽʾ ʟʘʭʠʩʪʫ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘ 

ʚʠʤʢʥʝʥʥʷ. ʇʨʠ ʨʦʙʦʪʽ ʥʘ ʩʠʛʥʘʣ ʩʣʽʜ ʦʨʛʘʥʽʟʫʚʘʪʠ ʙʣʦʢʫʚʘʥʥʷ ɿʅɿ ɺɻ ʚʩʽʭ ʣʽʥʽʡ 

ʧʨʠ ʾʾ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʣʽʥʽʾ, ʯʠʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʜʽʾ 

ʟʘʭʠʩʪʫ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ɿʅɿ ɺɻ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʈʠʩʫʥʦʢ 33). 
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&

ɿʘʧʠʩ ʚ 

ɾʇ

1 ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ɿʅɿ ɺɻ

ʟ ʧʨʠʩʢʦʨʝʥʥʷʤè

&

&

&
Tʦ.ʫ.

Tʘ.ʫ.

(ʫʩʪʘʚʢʘ)

(ʫʩʪʘʚʢʘ)

Tʚʚ ʘʫ

(ʫʩʪʘʚʢʘ)

3Io ʚʛ

ʋʩʪʘʚʢʘ

çɺʠʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠè

ʊʩʟ

ɿʘʧʠʩ ʚ 

ɾʇ, ɾɸ

ɹʂɺ

1

ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ɿʅɿ ɺɻè

ʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚ. ʧʦ DI/KL

ʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ

 ʧʦ DI/KL

 3Uʦ > Uy

ʋʩʪʘʚʢʘ ʧʦ 3Io ʚʛ

 3Iʦ ʚʛ > Iy

S

R

T
ʋʩʪʘʚʢʘ ʧʦ 3Uo ɺʢʣ.

ɺʠʤʢ

.

ʌ̔ʢʩʘʮʽ̫ ʧʫʩʢʫ 

ʧʦ 3Uo

1

ʅʝʟʘʣʝʞʥʘ

ɿʘʣʝʞʥʘ

ɺʠʙʽʨ

 ʯʘʩʦ-ʩʪʨʫʤʦʚʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ

ç1è

&

&

ʉʠʛʥʘʣ çʇʫʩʢ 

ɿʅɿ ɺɻè

Tʩʨ.

(ʫʩʪʘʚʢʘ)

1

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɸʋ ʩʪʫʧʝʥʶ

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɿʅɿ ɺɻ
ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

ʊʚ

ʊʚ

 
ʈʠʩʫʥʦʢ 33ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ɿʅɿ ɺɻ 

 

ʏʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ɿʅɿ ɺɻ  ʧʨʠ  ʩʪʨʠʙʢʫ ʩʪʨʫʤʫ ʚʽʜ πȟυΌ ʜʦ σΌ - ʥʝ ʙʽʣʴʰʝ 

0,035 ʩ.  

ʏʘʩ ʧʦʚʝʨʥʝʥʥʷ ɿʅɿ ɺɻ ʧʨʠ ʩʪʨʠʙʢʫ ʩʪʨʫʤʫ ʚʽʜ σΌ ʜʦ πȟρΌ - ʥʝ ʙʽʣʴʰʝ 0,05 ʩ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ɿʅɿ ɺɻ ʬʦʨʤʫʶʪʴʩʷ ʩʠʛʥʘʣʠ: çʇʫʩʢ ɿʅɿ ɺɻè, çʈʦʙʦʪʘ 

ɿʅɿ ɺɻè, çʈʦʙʦʪʘ ɿʅɿ ɺɻ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤè. ʎʽ ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ 

ʚʠʭʽʜʥʽ ʨʝʣʝ, ʩʚʽʪʣʦʜʽʦʜʠ ʘʙʦ ɼ.ʬ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʧʝʚʥʝʥʦʾ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʧʨʠ ʥʝʩʪʽʡʢʠʭ ʜʫʛʦʚʠʭ 

ʟʘʤʠʢʘʥʥʷʭ ʥʘ ʟʝʤʣʶ ʧʝʨʝʜʙʘʯʝʥʘ ʟʘʪʨʠʤʢʘ ʥʘ ʧʦʚʝʨʥʝʥʥʷ ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ 

ʩʪʫʧʝʥʷ ʥʘ ʯʘʩ,  ʱʦ  ʟʘʜʘʻʪʴʩʷ  ʫʩʪʘʚʢʦʶ,  ʚ  ʜʽʘʧʘʟʦʥʽ  0é1000 ʤʩ  ʟ ʜʠʩʢʨʝʪʥʽʩʪʶ 

10 ʤʩ. 

ʂʦʥʬʽʛʫʨʘʮʽʷ ɿʅɿ ɺɻ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ (ʊʘʙʣʠʮʷ 10).  ʋʩʪʘʚʢʠ ɿʅɿ ɺɻ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 11).   
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ʊʘʙʣʠʮʷ 10 ʂʦʥʬʽʛʫʨʘʮʽʷ ɿʅɿ ɺɻ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɹʣʦʢʫʚʘʥʥʷ ɿʅɿ ɺɻ 1...2 DI1é40 
ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ, 

ɺʢʣ. ʽʥʚʝʨʩʥʦ 

ɹʣʦʢʫʚʘʥʥʷ ɿʅɿ ɺɻ 1...2 ʧʦ ʦʜʥʦʤʫ ʟ KL1é40 ɺʢʣ., ɺʠʤʢ. 

ʇʨʠʩʢʦʨʝʥʥʷ ɿʅɿ ɺɻ 1...2 ʧʦ DI1...40 
ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ, 

ɺʢʣ. ʽʥʚʝʨʩʥʦ 

ʇʨʠʩʢʦʨʝʥʥʷ ɿʅɿ ɺɻ 1...2 ʧʦ ʦʜʥʦʤʫ ʟ KL1é40 ɺʢʣ., ɺʠʤʢ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʈʇʆ (ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʟʘ ʽʥʚʝʨʩʥʠʤ ʟʥʘʯʝʥʥʷʤ ʈʇʆ) 

ɺʠʤʢ.,  

DI1é40 ʧʨʷʤʦ, DI1é40 

ʽʥʚʝʨʩʥʦ 

 

ʊʘʙʣʠʮʷ 11 ʋʩʪʘʚʢʠ ɿʅɿ ɺɻ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʩʪʫʧʝʥʷ ɺʠʤʢ., ɺʢʣ. 

ʋʩʪʘʚʢʘ ʧʫʩʢʫ ʟʘ ʩʫʤʦʶ 3Io_ʚʛ, (Ɇ3Io_ʚʛ) 
ʚ̔ ʜ 0,002 ʜʦ 1 ɸ 

ʢʨʦʢ 0.001 ɸ. 

ʋʩʪʘʚʢʘ ʧʦ ʥʘʧʨʫʟʽ (3Uo) 
ʚʽʜ 2,0 ʜʦ 100 ɺ 

ʢʨʦʢ 0,01 ɺ 

ɼʦʟʚʽʣ ʬʽʢʩʘʮʽʾ ʨʦʙʦʪʠ ʜʦ ʧʦʚʝʨʥʝʥʥʷ ʧʫʩʢʫ ʟʘ 

ʥʘʧʨʫʛʦʶ 
ɺʠʤʢ., ɺʢʣ. 

ʊʠʧ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʅʝʟʘʣʝʞʥʘ, ɿʘʣʝʞʥʘ 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ, (ʊʩʨ.) 
ʚʽʜ 0 ʜʦ 100000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ɺʠʤʢ., ɺʢʣ. 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʚʚʝʜʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ, (ʊʚʚ ʘ.ʫ.) 

ʚʽʜ 500 ʜʦ 2000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʶʚʘʥʥʷ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ 

ʧʨʠʩʢʦʨʝʥʥʷʤ, (ʊʘ.ʫ.) 

ʚʽʜ 0 ʜʦ 1000 ʤʩ,  

ʢʨʦʢ 10 ʤʩ 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʶʚʘʥʥʷ ʟ ʦʧʝʨʘʪʠʚʥʠʤ 

ʧʨʠʩʢʦʨʝʥʥʷʤ, (ʊʦ.ʫ.) 

ʚʽʜ 0 ʜʦ 60000 ʤʩ 

ʢʨʦʢ 10 ʤʩ 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʟʘ ʯʘʩʦʤ ʟʘʪʨʠʤʢʠ ʧʦʚʝʨʥʝʥʥʷ 

ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ  (˟̃Ȣ̐̔̒̋Ȣ̏̑̄) 
0é1000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 
 

ʂʦʞʝʥ ʩʪʫʧʽʥʴ ɿʅɿ ɺɻ ʤʘʻ ʬʽʢʩʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ï 0,95.  

ɿʅɿ ɺɻ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟ ʥʝʟʘʣʝʞʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʟʘ ʯʘʩʦʤ 

ʩʧʨʘʮʶʚʘʥʥʷ ʘʙʦ ʽʟ ʟʚʦʨʦʪʥʦ-ʟʘʣʝʞʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ. 



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

72 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ɼʣʷ ʥʝʟʘʣʝʞʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʶʚʘʥʥʷ ʩʠʛʥʘʣ ʧʫʩʢʫ 

ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʫʤʦʚʠ ʧʝʨʝʚʠʱʝʥʥʷ ʫʩʪʘʚʢʠ ʟʘ ʩʫʤʦʶ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ ʩʪʨʫʤʫ 3Io_ʚʛ 

ʽ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʫʩʪʘʚʢʠ ʟʘ ʥʘʧʨʫʛʦʶ 3Uo. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʥʝʟʘʣʝʞʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ ʧʫʩʢʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʫʪʨʠʤʘʪʠ ʩʠʛʥʘʣ ʧʫʩʢʫ 

ʪʽʣʴʢʠ ʧʦ ʥʘʧʨʫʟʽ 3Uo (ʜʘʥʘ ʦʧʮʽʷ ʟʘʜʘʻʪʴʩʷ ʫʩʪʘʚʢʦʶ). ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ 

ʩʧʨʘʮʶʚʘʥʥʷ ï ʥʝʟʘʣʝʞʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʯʘʩ ʷʢʦʾ ʟʘʜʘʻʪʴʩʷ ʫʩʪʘʚʢʦʶ  

ɼʣʷ ʟʘʣʝʞʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʘʩʫ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʩʠʛʥʘʣ ʧʫʩʢʫ ʬʦʨʤʫʻʪʴʩʷ 

ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʧʝʨʝʚʠʱʝʥʥʷ ʫʩʪʘʚʢʠ ʧʦ ʥʘʧʨʫʟʽ 3Uo ̔  ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 

ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ ʟʘ ʩʫʤʦʶ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ ʩʪʨʫʤʫ 3Io_ʚʛ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʫʩʪʘʚʢʠ ʟʘ ʩʫʤʦʶ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ ʩʪʨʫʤʫ 3Io_ʚʛ_ʫ  ʪʘ ʚʠʤʽʨʷʥʦʛʦ ʧʨʠʩʪʨʦʻʤ 

ʩʪʨʫʤʫ 3Io_ʚʛ  ʚʧʣʠʚʘʻ ʣʠʰʝ ʥʘ ʯʘʩ ʜʽʾ ʟʘʭʠʩʪʫ. ʏʘʩ ʩʧʨʘʮʚʁʘʥʥʷ ʟʘ ʟʘʣʝʞʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: (4): 

ʊʩʨ = ʊʫ*3Ioʚʛ_ʫ/3Io_ʚʛ,   (4) 

ɼʦʜʘʪʢʦʚʦ, ʜʣʷ ʮʴʦʛʦ ʟʘʭʠʩʪʫ ʤʦʞʣʠʚʘ ʨʦʙʦʪʘ ʟ ʦʧʝʨʘʪʠʚʥʠʤ ʙʣʦʢʫʚʘʥʥʷʤ ʪʘ 

ʧʨʠʩʢʦʨʝʥʥʷʤ. ɹʣʦʢ ʩʭʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʘʙʦ ʧʨʠʩʢʦʨʝʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ    

(ʈʠʩʫʥʦʢ 34). 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɿʅɿ ɺɻ ʧʦ DI1

ç0è - ɺʠʤʢ.

DI1 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɿʅɿ ɺɻ ʧʦ DI40

ç0è - ɺʠʤʢ.

DI40 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɿʅɿ ɺɻ ʧʦ KL1

ç0è - ɺʠʤʢ.

KL1 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɿʅɿ ɺɻ ʧʦ KL40

ç0è - ɺʠʤʢ

KL40 

ɺʢʣ. 

ɺʢʣ. 

1

ʌʫʥʢʮʽ̫ ʙʣʦʢ. 

(ʧʨʠʩʢʦʨʝʥʥ)̫ 

ɿʅɿ ɺɻ ʧʦ DI/KL

 

ʈʠʩʫʥʦʢ 34 ï ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ (ʧʨʠʩʢʦʨʝʥʥʷ)        

ɿʅɿ ɺɻ ʟ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʪʘ ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʽʚ ʨʝʣʝ    
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4.4 ɿʘʭʠʩʪ ʧʦ ʩʪʨʫʤʫ ʟʚʦʨʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ʆɹʈ) 

ʌʫʥʢʮʽʷ ʆɹʈ ʧʨʘʮʶʻ ʘʙʦ ʟʘ ʩʪʨʫʤʦʤ ʟʚʦʨʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʘʙʦ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʩʪʨʫʤʫ ʟʚʦʨʦʪʥʦʾ ʜʦ ʩʪʨʫʤʫ ʧʨʷʤʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʇʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ 

ʜʚʘ ʩʪʫʧʝʥʽ ʆɹʈ, ʢʦʞʝʥ ʩʪʫʧʽʥʴ ʤʘʻ ʦʜʥʘʢʦʚʠʡ ʥʘʙʽʨ ʫʩʪʘʚʦʢ. 

ʏʘʩ  ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ  ʆɹʈ  ʧʨʠ  ʩʪʨʠʙʢʫ  ʩʪʨʫʤʫ ʚʽʜ πȟυΌ ʜʦ σΌ - ʥʝ ʙʽʣʴʰʝ 

0,035 ʩ. ʏʘʩ ʧʦʚʝʨʥʝʥʥʷ ʆɹʈ ʧʨʠ ʩʪʨʠʙʢʫ ʩʪʨʫʤʫ ʚʽʜ σΌ ʜʦ πȟρΌ- ʥʝ ʙʽʣʴʰʝ 0,05 ʩ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʆɹʈ ʬʦʨʤʫʶʪʴʩʷ ʩʠʛʥʘʣʠ: çʇʫʩʢ ʆɹʈè, çʈʦʙʦʪʘ 

ʆɹʈè, çʈʦʙʦʪʘ ʆɹʈ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤè. ɼʘʥʽ ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ 

ʚʠʭʽʜʥʽ ʨʝʣʝ, ʩʚʽʪʣʦʜʽʦʜʠ ʘʙʦ ɼ.ʬ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʧʝʚʥʝʥʦʾ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʧʨʠ ʜʫʛʦʚʠʭ ʢʦʨʦʪʢʠʭ 

ʟʘʤʠʢʘʥʥʷʭ ʧʝʨʝʜʙʘʯʝʥʘ ʟʘʪʨʠʤʢʘ ʥʘ ʧʦʚʝʨʥʝʥʥʷ ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ ʩʪʫʧʝʥʷ ʥʘ ʯʘʩ, 

ʱʦ ʟʘʜʘʻʪʴʩʷ ʫʩʪʘʚʢʦʶ , ʚ ʜʽʘʧʘʟʦʥʽ 0é1000 ʤʩ ʟ ʜʠʩʢʨʝʪʥʽʩʪʶ 10 ʤʩ. 

ʂʦʞʝʥ ʩʪʫʧʽʥʴ ʬʫʥʢʮʽʾ ʆɹʈ ʤʘʻ ʜʚʘ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʥʝʥʥʷ:  

ï ʜʣʷ ʧʫʩʢʦʚʠʭ ʦʨʛʘʥʽʚ ʩʪʨʫʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʽʢʩʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʚʝʨʥʝʥʥʷ ï 0,95; 

ï ʧʽʩʣʷ ʩʧʨʘʮʶʚʘʥʥʷ ʩʪʫʧʝʥʶ, ʧʦʷʚʠ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘè ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜʠ 

ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ, ʜʣʷ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʜʝʰʫʥʪʫʚʘʥʥʷ ʩʧʨʘʮʴʦʚʫʻ ʨʝʛʫʣʴʦʚʘʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ, ʟʛʽʜʥʦ ʟʘʜʘʥʦʾ ʫʩʪʘʚʢʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,4 ʜʦ 0,95, ʦʙʨʘʥʦʾ 

ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʫʧʝʥʶ ʦʢʨʝʤʦ. 

ʌʫʥʢʮʽʷ ʆɹʈ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ:  

ï ʟ ʥʝʟʘʣʝʞʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʶʚʘʥʥʷ ʧʨʠ ʨʦʙʦʪʽ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʟʚʦʨʦʪʥʦʾ ʪʘ ʧʨʷʤʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

ï ʟ ʟʘʣʝʞʥʦʶ ʪʘ ʥʝʟʘʣʝʞʥʦʶ ʯʘʩʦ-ʩʪʨʫʤʦʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʨʠ ʨʦʙʦʪʽ ʧʦ 

ʩʪʨʫʤʫ ʟʚʦʨʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ʆɹʈ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʈʠʩʫʥʦʢ 35). 

ɼʦʜʘʪʢʦʚʦ, ʜʣʷ ʮʴʦʛʦ ʟʘʭʠʩʪʫ ʤʦʞʣʠʚʘ ʨʦʙʦʪʘ ʟ ʦʧʝʨʘʪʠʚʥʠʤ ʙʣʦʢʫʚʘʥʥʷʤ ʪʘ 

ʧʨʠʩʢʦʨʝʥʥʷʤ. ɹʣʦʢ ʩʭʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʘʙʦ ʧʨʠʩʢʦʨʝʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ  

(ʈʠʩʫʥʦʢ 36). ʂʦʥʬʽʛʫʨʘʮʽʷ ʆɹʈ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ (ʊʘʙʣʠʮʷ 12) 

ʋʩʪʘʚʢʠ ʆɹʈ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 13) 
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ʊʘʙʣʠʮʷ 12 ʂʦʥʬʽʛʫʨʘʮʽʷ ʆɹʈ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɹʣʦʢʫʚʘʥʥʷ ʆɹʈ 1...2 DI1é40 
ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ, ɺʢʣ. 

ʽʥʚʝʨʩʥʦ 

ɹʣʦʢʫʚʘʥʥʷ ʆɹʈ 1...2 ʧʦ ʦʜʥʦʤʫ ʟ KL1é40 ɺʢʣ., ɺʠʤʢ. 

ʇʨʠʩʢʦʨʝʥʥʷ ʆɹʈ 1...2 DI1é40 
ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ, ɺʢʣ. 

ʽʥʚʝʨʩʥʦ 

ʇʨʠʩʢʦʨʝʥʥʷ ʆɹʈ 1...2 ʧʦ ʦʜʥʦʤʫ ʟ KL1é40 ɺʢʣ., ɺʠʤʢ. 

ʇʨʠʟʥʘʯʝʥʥʷ ɹʂɺ (ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʟʘ ʽʥʚʝʨʩʥʠʤ ʟʥʘʯʝʥʥʷʤ ɹʂɺ) 

ɺʠʤʢ.,  DI1é40 ʧʨʷʤʦ, 

DI1é40 ʽʥʚʝʨʩʥʦ 

 

ʊʘʙʣʠʮʷ 13 ʋʩʪʘʚʢʠ ʆɹʈ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʩʪʫʧʝʥʷ ɺʠʤʢ., ɺʢʣ. 

ʈʝʞʠʤ ʨʦʙʦʪʠ ʆɹʈ I2, I2/I1 

ʋʩʪʘʚʢʘ ʩʪʨʫʤʫ I2 ʚʽʜ 0,2 ʜʦ 20 ɸ, ʢʨʦʢ 0,01 ɸ 

ʋʩʪʘʚʢʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʩʪʨʫʤʽʚ I2/I1 ʚʽʜ 0,02 ʜʦ 1, ʢʨʦʢ 0,01 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʧʦ ʩʪʨʫʤʫ  (ʂʚ.) 

ʧʽʩʣʷ ʩʧʨʘʮʶʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʦʨʛʘʥʫ 
ʚʽʜ 0,4 ʜʦ 0,95, ʢʨʦʢ 0,01 

ʊʠʧ ʯʘʩʦ-ʩʪʨʫʤʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ɺʊʍ 

ʅʝʟʘʣʝʞʥʘ, ʅʦʨʤ. ʽʥʚʝʨʩ., ʉʠʣʴʥʦ 

ʽʥʚʝʨʩ., ʅʘʜʟʚʠʯʘʡʥʦ ʽʥʚʝʨʩ . 

ʂʨʫʪʘ, ʇʦʣʦʛʘ, ʊʝʧʣ.ʙʝʟ ʧʘʤ'ʷʪʽ, 

ʊʝʧʣ.ʯʘʩʪ.ʧʘʤ . 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ, (ʊʩʨ.) ʚʽʜ 0 ʜʦ 300000 ʤʩ, ʢʨʦʢ 10 ʤʩ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ 

ʧʨʠʩʢʦʨʝʥʥʷʤ 
ɺʠʤʢ., ɺʢʣ. 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʚʚʝʜʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ, (ʊʚʚ ʘ.ʫ.) 

ɼʽʘʧʘʟʦʥ ʚʽʜ 500 ʜʦ 2000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʟ 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ, (ʊʘ.ʫ.) 

ɼʽʘʧʘʟʦʥ ʚʽʜ 0 ʜʦ 1000 ʤʩ,  

ʢʨʦʢ 10 ʤʩ 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʶʚʘʥʥʷ ʟ 

ʦʧʝʨʘʪʠʚʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ, (ʊʦ.ʫ.) 

ɼʽʘʧʘʟʦʥ ʚʽʜ 0 ʜʦ 60000 ʤʩ,  

ʢʨʦʢ 10 ʤʩ 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʟʘʪʨʠʤʢʠ ʧʦʚʝʨʥʝʥʥʷ 

ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ ( ̃ Ȣ̐̔̒̋Ȣ̏̑̄ 

ɼʽʘʧʘʟʦʥ ʚʽʜ 0é1000 ʤʩ,   

ʢʨʦʢ 10 ʤʩ 
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&

ɿʘʧʠʩ 

ʚ ɾʇ

1 ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ʆɹʈ 

ʟ ʧʨʠʩʢʦʨʝʥʥʷʤè
&

&

&
Tʦ.ʫ.

Tʘ.ʫ.

(ʫʩʪʘʚʢʘ)

(ʫʩʪʘʚʢʘ)

Tʚʚ ʘʫ

(ʫʩʪʘʚʢʘ)

ʋʩʪʘʚʢʘ 

çɺʠʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠè

ʊʩʟ

ɿʘʧʠʩ ʚ 

ɾʇ, ɾɸ

ɹʂɺ

1

ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ʆɹʈè

ʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚ. ʧʦ DI/KL

ʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʠʩʢʦʨ. ʧʦ DI/KL

I2/I1

I2

ç1è

&

ʉʠʛʥʘʣ 

çʇʫʩʢ ʆɹʈè

Tʩʨ.

(ʫʩʪʘʚʢʘ)

1

ɼʦʟʚʽʣ ʆɹʈ

ʋʩʪʘʚʢʘ ʧʦ I2

 I2 > Iy

ʋʩʪʘʚʢʘ ʧʦ I2/I1

 I2/I1 > Iy

Ia 
Ib 
Ic 

I2

ɼʦʟʟʚʽʣ ʨʦʙʦʪʠ ɸʋ ʩʪʫʧʝʥʶ

ɺʠʤʢ

ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

ʊʚ

ʊʚ

 

ʈʠʩʫʥʦʢ 35 ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ʆɹʈ 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʆɹʈ ʧʦ DI1

ç0è - ɺʠʤʢ.

DI1 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʆɹʈ ʧʦ DI40

ç0è - ɺʠʤʢ.

DI40 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʆɹʈ ʧʦ KL1

ç0è - ɺʠʤʢ.

KL1 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷʠ ʆɹʈ ʧʦ KL40

ç0è - ɺʠʤʢ.

KL40 

ɺʢʣ. 

ɺʢʣ. 

1

ʌʫʥʢʮʽ̫ ʙʣʦʢ. 

(ʧʨʠʩʢʦʨʝʥʥ)̫ 

ʆɹʈ ʧʦ DI

 
 

ʈʠʩʫʥʦʢ 36 ï ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ (ʧʨʠʩʢʦʨʝʥʥʷ) 

ʆɹʈ ʟ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʪʘ ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʽʚ ʨʝʣʝ 
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4.5 ɿʘʭʠʩʪ ʧʦ ʥʘʧʨʫʟʽ (ɿʅ) 

ʇʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ ʯʦʪʠʨʠ ʩʪʫʧʝʥʽ ʟʘʭʠʩʪʽʚ ʧʦ ʥʘʧʨʫʟʽ ɿʅ, ʢʦʞʝʥ ʩʪʫʧʽʥʴ ʤʘʻ 

ʦʜʥʘʢʦʚʠʡ ʥʘʙʽʨ ʫʩʪʘʚʦʢ.   

ʏʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ɿʅ ʚ ʨʝʞʠʤʽ ɿʄʅ ʧʨʠ ʩʪʨʠʙʢʫ ʥʘʧʨʫʛʠ ʚʽʜ ʨʽʚʥʷ ρȟυὟ  ʜʦ 

ʨʽʚʥʷ πȟυὟ  ï ʥʝ ʙʽʣʴʰʝ 0,035 ʩ.  

ʏʘʩ ʧʦʚʝʨʥʝʥʥʷ ɿʅ ʚ ʨʝʞʠʤʽ ɿʄʅ ʧʨʠ ʩʪʨʠʙʢʫ ʥʘʧʨʫʛʠ ʟ ʨʽʚʥʷ πȟυὟ  ʜʦ ʨʽʚʥʷ 

σȟπὟ  ï  ʥʝ ʙʽʣʴʰʝ 0,050 ʩ. 

ʏʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ɿʅ ʚ ʨʝʞʠʤʽ ɿʇʅ ʧʨʠ ʩʪʨʠʙʢʫ ʥʘʧʨʫʛʠ ʟ ʨʽʚʥʷ πȟυὟ  ʜʦ 

ʨʽʚʥʷ σὟ  ï ʥʝ ʙʽʣʴʰʝ 0,035 ʩ.  

ʏʘʩ ʧʦʚʝʨʥʝʥʥʷ ɿʅ ʚ ʨʝʞʠʤʽ ɿʇʅ ʧʨʠ ʩʪʨʠʙʢʫ ʥʘʧʨʫʛʠ ʟ ʨʽʚʥʷ σὟ  ʜʦ ʨʽʚʥʷ  

πȟρὟ  ï ʥʝ ʙʽʣʴʰʝ 0,050 ʩ. 

ʂʦʥʬʽʛʫʨʘʮʽʷ ɿʅ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ (ʊʘʙʣʠʮʷ 14).  

ʋʩʪʘʚʢʠ ɿʅ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 15) 

 

ʊʘʙʣʠʮʷ 14 ʂʦʥʬʽʛʫʨʘʮʽʷ ɿʅ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɹʣʦʢʫʚʘʥʥʷ ɿʅ 1 ... 2 ʧʦ DI1 ... 40 
ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ, 

ɺʢʣ. ʽʥʚʝʨʩʥʦ 

ɹʣʦʢʫʚʘʥʥʷ ɿʅ 1é2 ʧʦ ʦʜʥʦʤʫ ʟ KL1é40 ɺʢʣ., ɺʠʤʢ. 

ʇʨʠʩʢʦʨʝʥʥʷ ɿʅ 1 ... 2 ʧʦ DI1 ... 40 
ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ, 

ɺʢʣ. ʽʥʚʝʨʩʥʦ 

ʇʨʠʩʢʦʨʝʥʥʷ ɿʅ 1...2 ʧʦ ʦʜʥʦʤʫ ʟ KL1...40 ɺʢʣ., ɺʠʤʢ. 

ʇʨʠʟʥʘʯʝʥʥʷ ɹʂɺ (ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ 

ʟʘ ʽʥʚʝʨʩʥʠʤ ʟʥʘʯʝʥʥʷʤ ɹʂɺ) 

ɺʠʤʢ., 

DI1é40 ʧʨʷʤʦ, DI1é40 

ʽʥʚʝʨʩʥʦ 

 

ʊʘʙʣʠʮʷ 15 ʋʩʪʘʚʢʠ ɿʅ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʩʪʫʧʝʥʷ 

ɺʠʤʢ,  

ɺʢʣ. ɿʄʅ Uʬ, ɺʢʣ. ɿʄʅ Uʣ, 

ɺʢʣ. ɿʇʅ 3U0, ɺʢʣ. ɿʇʅ Uʣ,  

ɺʢʣ. ɿʄʅ U1ʣ, ɺʢʣ. ɿʇʅ U2ʣ 

ɺʠʙʽʨ ʣʦʛʽʢʠ ʨʦʙʦʪʠ ɿʅ AND, OR  
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ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ʋʩʪʘʚʢʘ ʟʘ ʥʘʧʨʫʛʦʶ ʚʽʜ 1,0 ʜʦ 150 ɺ, ʢʨʦʢ 0,01 ɺ. 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ, (ʊʩʨ.) ʚʽʜ 0 ʜʦ 100000 ʤʩ, ʢʨʦʢ 10 ʤʩ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ 
ɺʠʤʢ., ɺʢʣ. 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʚʚʝʜʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ, (ʊʚʚʘ.ʫ.) 

ʚʽʜ 500 ʜʦ 2000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʟ 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ, (ʊʘ.ʫ.) 

ʚʽʜ 0 ʜʦ 1000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʶʚʘʥʥʷ ʟ 

ʦʧʝʨʘʪʠʚʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ, (ʊʦ.ʫ.) 

ʚʽʜ 0 ʜʦ 60000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʧʨʠ ɹʅʅ ɺʠʤʢ., ɺʢʣ. 

 

ɿʅ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʨʝʞʠʤʘʭ: 

¶ ɿʄʅ ʟʘ ʣʽʥʽʡʥʠʤʠ ʥʘʧʨʫʛʘʤʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʙʦʨʫ ʣʦʛʽʢʠ ʨʦʙʦʪʠ ʟʘ 

ʥʘʧʨʫʛʘʤʠ  AND / OR; 

¶ ɿʄʅ ʟʘ ʬʘʟʥʠʤʠ ʥʘʧʨʫʛʘʤʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʙʦʨʫ ʣʦʛʽʢʠ ʨʦʙʦʪʠ ʟʘ ʥʘʧʨʫʛʘʤʠ 

AND / OR; 

¶ ɿʇʅ ʟʘ ʣʽʥʽʡʥʠʤʠ ʥʘʧʨʫʛʘʤʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʙʦʨʫ ʣʦʛʽʢʠ ʨʦʙʦʪʠ ʟʘ ʥʘʧʨʫʛʘʤʠ 

AND / OR; 

¶ ɿʇʅ ʟʘ ʥʘʧʨʫʛʦʶ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

¶ ɿʇʅ ʟʘ ʥʘʧʨʫʛʦʶ ʟʚʦʨʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

¶ ɿʄʅ ʟʘ ʥʘʧʨʫʛʦʶ ʧʨʷʤʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ɿʅ ʤʦʞʫʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʩʠʛʥʘʣʠ: çʇʫʩʢ ɿʅè, 

çʈʦʙʦʪʘ ɿʅè, çʈʦʙʦʪʘ ɿʅ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤè. ʎʽ ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ 

ʚʠʭʽʜʥʽ ʨʝʣʝ, ʩʚʽʪʣʦʜʽʦʜʠ ʘʙʦ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ (ɼ.ʬ.). 

ʂʦʞʝʥ ʩʪʫʧʽʥʴ ɿʅ ʤʘʻ ʬʽʢʩʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ï 0,95.  

ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʣʦʛʽʢʠ ɿʅ ʥʘʚʝʜʝʥʦ ʥʘ (ʈʠʩʫʥʦʢ 37). ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ 

ʣʦʛʽʢʠ ʨʝʣʝ ʥʘʧʨʫʛʠ ɿʄʅʣ ʥʘʚʝʜʝʥʦ ʥʘ (ʈʠʩʫʥʦʢ 38). ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʣʦʛʽʢʠ 

ʨʝʣʝ ʥʘʧʨʫʛʠ ɿʄʅʬ ʥʘʚʝʜʝʥʦ ʥʘ (ʈʠʩʫʥʦʢ 39). ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʣʦʛʽʢʠ ʨʝʣʝ 

ʥʘʧʨʫʛʠ ɿʇʅʣ ʥʘʚʝʜʝʥʦ ʥʘ (ʈʠʩʫʥʦʢ 40). 
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ʌʫʥʢʮʽ̫ ʨʝʣʝ 

ʥʘʧʨʫʛʠ ɿʄʅʣ

ʌʫʥʢʮʽ̫ ʨʝʣʝ 

ʥʘʧʨʫʛʠ ɿʄʅʬ

ʌʫʥʢʮʽ̫ ʨʝʣʝ 

ʥʘʧʨʫʛʠ ɿʇʅʣ

ɺʠʤʢ

ɿʄʅʣ

ɿʄʅʬ

ɿʇʅʣ

ɿʅɿ

U2max

U1min

ç0è

ɼʦʟʚʽʣ ʨʦʙ. ɿʅ

ʙʣʦʢ. ɿʅ ʧʦ ɹʅʅ

ɺʢʣ.

ɺʠʤʢ.

&

ɿʘʧʠʩ ʚ 

ɾʇ

1 ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ɿʅ 

ʟ ʧʨʠʩʢʦʨʝʥʥʷʤè

ʉʠʛʥʘʣ çʇʫʩʢ ɿʅè

&

&

&
Tʦ.ʫ.

Tʘ.ʫ.

(ʫʩʪʘʚʢʘ)

(ʫʩʪʘʚʢʘ)

Tʚʚ ʘʫ

(ʫʩʪʘʚʢʘ)

ʊʩʨ.

ʋʩʪʘʚʢʘ ʧʦ ʯʘʩʫ 

ʩʧʨʘʮʶʚʘʥʥʷ

ɿʘʧʠʩ ʚ 

ɾʇ, ɾɸ

ɹʂɺ

1
ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ɿʅèʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚ. ʧʦ DI/KL

ʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ 

ʧʦ DI/KL

3Uo > Uʫ

Uab
Ubc
Uca

U2 > Uy

Uab
Ubc
Uca

U1 < Uy

ʈʦʙʦʪʘ ɹʅʅ

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɸʋ ʩʪʫʧʝʥʶ ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

 
 

ʈʠʩʫʥʦʢ 37ï ʌʨʘʛʤʝʥʪ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʣʦʛʽʢʠ ɿʅ 
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&1 1Uab < Uy

Ubc < Uy

Uca < Uy

&

Uab < Uy

Ubc < Uy

Uca < Uy

AND

OR
ç1è

ɺʠʙ̔ʨ ʣʦʛʢ̔ʠ ɿʅ
ʌʫʥʢʮʽ̫ ʨʝʣʝ 

ʥʘʧʨʫʛʠ ɿʄʅʣ

 
ʈʠʩʫʥʦʢ 38 ï ʌʨʘʛʤʝʥʪ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʣʦʛʽʢʠ ʨʝʣʝ ʥʘʧʨʫʛʠ ɿʄʅʣ 

 

 

&1 1Ua < Uy

Ub < Uy

Uc < Uy

&

Ua < Uy

Ub < Uy

Uc < Uy

AND

OR
ç1è

ɺʠʙ̔ʨ ʣʦʛʢ̔ʠ ɿʅ ʌʫʥʢʮʽ̫ ʨʝʣʝ 

ʥʘʧʨʫʛʠ ɿʄʅʬ

 
ʈʠʩʫʥʦʢ 39 ï ʌʨʘʛʤʝʥʪ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʣʦʛʽʢʠ ʨʝʣʝ ʥʘʧʨʫʛʠ ɿʄʅʬ 
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&1 1Uab > Uy

Ubc > Uy

Uca > Uy

&

Uab > Uy

Ubc > Uy

Uca > Uy

AND

OR
ç1è

ɺʠʙ̔ʨ ʣʦʛʢ̔ʠ ɿʅ ʌʫʥʢʮʽ̫ ʨʝʣʝ 

ʥʘʧʨʫʛʠ ɿʇʅʣ

 
ʈʠʩʫʥʦʢ 40 ï ʌʨʘʛʤʝʥʪ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʣʦʛʽʢʠ ʨʝʣʝ ʥʘʧʨʫʛʠ ɿʇʅʣ 

 

ɿʅ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟ ʙʣʦʢʫʚʘʥʥʷʤ ʧʦ ɹʅʅ, ʟ ʦʧʝʨʘʪʠʚʥʠʤ ʙʣʦʢʫʚʘʥʥʷʤ ʪʘ 

ʧʨʠʩʢʦʨʝʥʥʷʤ. ɹʣʦʢ ʩʭʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʘʙʦ ʧʨʠʩʢʦʨʝʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ 

(ʈʠʩʫʥʦʢ 41). 
ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɿʅ ʧʦ DI1

ç0è - ɺʠʤʢ.

DI1 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɿʅ ʧʦ DI40

ç0è - ɺʠʤʢ.

DI40 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɿʅ ʧʦ KL1

ç0è - ɺʠʤʢ.

KL1 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɿʅ ʧʦ KL40

ç0è - ɺʠʤʢ.

KL40 

ɺʢʣ. 

ɺʢʣ. 

1

ʌʫʥʢʮʽ̫ ʙʣʦʢ. 

(ʧʨʠʩʢʦʨʝʥʥ̫) 

ɿʅ ʧʦ DI

 

ʈʠʩʫʥʦʢ 41 ï ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ (ʧʨʠʩʢʦʨʝʥʥʷ) ʆɹʈ 

ʟ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʪʘ ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʽʚ ʨʝʣʝ 
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4.6 ʃʦʛʽʯʥʠʡ ʟʘʭʠʩʪ ʰʠʥ (ʃɿʐ) 

ʇʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ ʦʜʠʥ ʩʪʫʧʽʥʴ ʃɿʐ. 

ʃʦʛʽʯʥʠʡ ʟʘʭʠʩʪ ʰʠʥ ʃɿʐ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʨʠʻʜʥʘʥʥʷʭ ʥʘʩʪʫʧʥʠʭ ʟʘʭʠʩʪʽʚ 

(ʧʨʠʻʜʥʘʥʴ, ʱʦ ʞʠʚʣʷʪʴ ʰʠʥʠ ʈʇ - ʚʚʦʜʘʭ ʘʙʦ ʩʝʢʮʽʡʥʠʭ ʚʠʤʠʢʘʯʘʭ) ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʾ ʰʚʠʜʢʦʜʽʶʯʦʛʦ ʩʪʨʫʤʦʚʦʛʦ ʟʘʭʠʩʪʫ ʟ ʥʝʟʘʣʝʞʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʟʘ ʯʘʩʦʤ, ʙʣʦʢʦʚʘʥʦʛʦ ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ ʩʠʛʥʘʣʘʤʠ ʧʫʩʢʫ 

ʩʪʫʧʝʥʽʚ ʧʦʧʝʨʝʜʥʽʭ ʟʘʭʠʩʪʽʚ, ʷʢʽ ʞʠʚʣʷʪʴʩʷ ʚʽʜ ʰʠʥ ʮʴʦʛʦ ʞ ʈʇ.  

ʇʨʠ ʮʴʦʤʫ, ʙʣʦʢʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʭʠʩʪʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʚʠʪʨʠʤʢʠ ʯʘʩʫ 

ʜʽʻʶ ʧʫʩʢʦʚʠʭ ʦʨʛʘʥʽʚ ʧʦʧʝʨʝʜʥʽʭ ʟʘʭʠʩʪʽʚ. ʋ ʨʘʟʽ ʧʦʪʨʝʙʠ ʟʘʟʥʘʯʝʥʽ ʩʠʛʥʘʣʠ ʧʫʩʢʫ 

ʧʦʧʝʨʝʜʥʽʭ ʟʘʭʠʩʪʽʚ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʩʧʨʷʤʦʚʘʥʠʤʠ ʩʪʫʧʝʥʷʤʠ, 

ʥʘʧʨʘʚʣʝʥʠʤʠ ʚʽʜ ʰʠʥ ʫ ʙʽʢ ʩʧʦʞʠʚʘʯʽʚ. 

ʏʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʃɿʐ ʧʨʠ ʩʪʨʠʙʢʫ ʩʪʨʫʤʫ ʟ ʨʽʚʥʷ 0,5Όώ ʜʦ ʨʽʚʥʷ 3Όώ - ʥʝ 

ʙʽʣʴʰʝ 0,035 ʩ. 

ʏʘʩ ʧʦʚʝʨʥʝʥʥʷ ʃɿʐ ʧʨʠ ʩʪʨʠʙʢʫ ʩʪʨʫʤʫ ʟ ʨʽʚʥʷ 3Όώ ʜʦ ʨʽʚʥʷ 0,1Όώ - ʥʝ ʙʽʣʴʰʝ 

0,05 ʩ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʃɿʐ ʤʦʞʫʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʩʠʛʥʘʣʠ: çʇʫʩʢ ʃɿʐè, 

çʈʦʙʦʪʘ ʃɿʐè. ʎʽ ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ, ʩʚʽʪʣʦʜʽʦʜʠ 

ʘʙʦ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ (ɼ.ʬ.). ʃɿʐ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʧʦ ʬʘʟʥʠʤ ʘʙʦ ʣʽʥʽʡʥʠʤ 

ʩʪʨʫʤʘʤ (ʟʘʜʘʻʪʴʩʷ ʢʦʥʬʽʛʫʨʘʮʽʻʶ). 

ʂʦʥʬʽʛʫʨʘʮʽʷ ʃɿʐ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ (ʊʘʙʣʠʮʷ 16). ʋʩʪʘʚʢʠ ʃɿʐ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

(ʊʘʙʣʠʮʷ 17). ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʃɿʐ ʧʦ ʩʪʨʫʤʫ ʥʘʚʝʜʝʥʘ ʥʘ 

(ʈʠʩʫʥʦʢ 42). 

 

ʊʘʙʣʠʮʷ 16 ʂʦʥʬʽʛʫʨʘʮʽʷ ʃɿʐ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɹʣʦʢʫʚʘʥʥʷ ʃɿʐ ʧʦ DI1é40 
ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ, ɺʢʣ. 

ʽʥʚʝʨʩʥʦ 

ɹʣʦʢʫʚʘʥʥʷ ʃɿʐ ʧʦ ʦʜʥʦʤʫ ʟ KL1é40 ɺʢʣ., ɺʠʤʢ. 

ʇʨʠʟʥʘʯʝʥʥʷ ɹʂɺ ʜʣʷ ʃɿʐ  
ɺʠʤʢ., DI1é40 ʧʨʷʤʦ, DI1é40 

ʽʥʚʝʨʩʥʦ 
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ʊʘʙʣʠʮʷ 17 ʋʩʪʘʚʢʠ ʃɿʐ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʃɿʐ ɺʠʤʢ., ɺʢʣ. 

ɺʠʙʽʨ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʧʦ ʩʪʨʫʤʫ 
ɺʢʣ. ʧʦ ʩʪʨʫʤʫ Ὅ̕,  

ɺʢʣ. ʧʦ ʩʪʨʫʤʫὍ̌ 

ʋʩʪʘʚʢʘ ʧʦ ʩʪʨʫʤʫ, (Iʩʨ.) 
ʚʽʜ 0,1 ʜʦ 125 ɸ, 

ʢʨʦʢ 0,01 ɸ 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ (ʂʚ.) ʧʽʩʣʷ 

ʩʧʨʘʮʶʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʦʨʛʘʥʫ 

ʚʽʜ 0,4 ʜʦ 0,95  

ʢʨʦʢ 0,01 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ (Ὕ̒ Ȣ̑) 
ʚʽʜ 0 ʜʦ 1000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 
 

 

&

ɿʘʧʠʩ ʚ 

ɾʇ

ʉʠʛʥʘʣ çʇʫʩʢ ʃɿʐè

ʋʩʪʘʚʢʘ ʧʦ ʯʘʩʫ  

ʩʧʨʘʮʶʚʘʥʥʷ

ʊʩʨ.

ɿʘʧʠʩ ʚ 

ɾʇ, ɾɸ

ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ʃɿʐè

ʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚ. ʧʦ DI/KL

1
Ia(1-ʘ ʛʘʨʤ.) > Iʫ

Ib(1-ʘ ʛʘʨʤ.) > Iʫ

Ic(1-ʘ ʛʘʨʤ.) > Iʫ

1
Iab(1-ʘ ʛʘʨʤ.) > Iʫ

Ibc(1-ʘ ʛʘʨʤ.) > Iʫ

Ica(1-ʘ ʛʘʨʤ.) > Iʫ

ɺʠʙ̔ʨ ʨʝʞʠʤʫ ʨʦʙ. 

ʃɿʐ ʧʦ ʩʪʨʫʤʫ

Iʬ

Iʣ

ʋʩʪʘʚʢʘ ʧʦ ʩʪʨʫʤʫ

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʃɿʐ
ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

 

ʈʠʩʫʥʦʢ 42 ï ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʣʦʛʽʢʠ ʃɿʐ 
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ʃɿʐ ʤʘʻ ʜʚʘ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʥʝʥʥʷ:  

ï ʜʣʷ ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ ʩʪʨʫʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʽʢʩʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʚʝʨʥʝʥʥʷ ï 0,95; 

ï ʧʽʩʣʷ ʩʧʨʘʮʶʚʘʥʥʷ ʃɿʐ, ʧʦʷʚʠ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘè ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜʠ ʥʘ 

ʚʠʭʽʜʥʽ ʨʝʣʝ, ʜʣʷ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʜʝʰʫʥʪʫʚʘʥʥʷ ʩʧʨʘʮʴʦʚʫʻ ʨʝʛʫʣʴʦʚʘʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ, ʟʛʽʜʥʦ ʟʘʜʘʥʦʾ ʫʩʪʘʚʢʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,4 ʜʦ 0,95 ʟ ʢʨʦʢʦʤ 

0,01. 

ʉʠʛʥʘʣʠ ʙʣʦʢʫʚʘʥʥʷ ʃɿʐ ʧʦ DI ʽ KL ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʣʦʛʽʢʦʶ çANDè ʟ ʫʩʽʭ 

ʚʭʦʜʽʚ ʽ ʚʠʭʦʜʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʥʘ ʙʣʦʢʫʚʘʥʥʷ. ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ 

ʙʣʦʢʫʚʘʥʥʷ ʧʦ DI ʪʘ KL ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ (ʈʠʩʫʥʦʢ 43). 

 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʃɿʐ ʧʦ DI1

ç0è - ɺʠʤʢ.

DI1 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʃɿʐ ʧʦ DI40

ç0è - ɺʠʤʢ.

DI40 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʃɿʐ ʧʦ KL1

ç0è - ɺʠʤʢ.

KL1 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʃɿʐ ʧʦ KL40

ç0è - ɺʠʤʢ.

KL40 

ɺʢʣ. 

ɺʢʣ. 

1

ʌʫʥʢʮʽ̫ 

ʙʣʦʢʫʚʘʥʥʷ 

ʃɿʐ ʧʦ DI

 

ʈʠʩʫʥʦʢ 43  ï ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ ʃɿʐ ʧʦ 

ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʘʭ ʪʘ ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʘʭ ʨʝʣʝ 

 

4.7 ʌʫʥʢʮʽʷ ʨʝʟʝʨʚʫʚʘʥʥʷ ʚʽʜʤʦʚʠ ʚʠʤʠʢʘʯʘ (ʇʈɺɺ) 

ʇʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ ʜʚʘ ʩʪʫʧʝʥʽ ʇʈɺɺ. ɼʚʘ ʩʪʫʧʝʥʽ ʧʝʨʝʜʙʘʯʝʥʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥ ʩʪʫʧʽʥʴ (ʟʽ ʩʚʦʾʤʠ ʫʩʪʘʚʢʘʤʠ) ʚ ʦʜʠʥ ʙʽʢ 

ʣʽʥʽʾ ʟ ʜʚʦʩʪʦʨʦʥʥʽʤ ʞʠʚʣʝʥʥʷʤ, ʘ ʜʨʫʛʠʡ ʩʪʫʧʽʥʴ (ʟʽ ʩʚʦʾʤʠ ʫʩʪʘʚʢʘʤʠ) ʚ 

ʧʨʦʪʠʣʝʞʥʠʡ ʙʽʢ ʣʽʥʽʾ. ʊʘʢʦʞ ʤʦʞʣʠʚʠʡ ʚʘʨʽʘʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ ʩʪʫʧʝʥʽʚ ʚ 



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

84 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʟ ʨʽʟʥʦʶ ʣʦʛʽʢʦʶ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʭʽʜʥʠʭ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʩʠʛʥʘʣʽʚ. 

ɺʭʽʜʥʠʤʠ ʩʠʛʥʘʣʘʤʠ ʜʣʷ ʧʫʩʢʫ ʇʈɺɺ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʪʫʧʥʽ ʩʠʛʥʘʣʠ: 

ï ʩʠʛʥʘʣ çʈʦʙʦʪʘè ʘʙʦ  çʈʦʙʦʪʘ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤè ʟʘʭʠʩʪʽʚ ʄʉɿ1...5, ɿʅɿ1...4, ɿʅɿ 

ɺɻ1...2, ʆɹʈ1...2, ɿʅ1...4; 

ï  ʩʠʛʥʘʣ çʈʦʙʦʪʘè ʬʫʥʢʮʽʾ ɼ.ʬ.1...8; 

ï  ʩʠʛʥʘʣ çʇʫʩʢ ʧʦ ʘʚʘʨʽʡʥʦʤʫ ʚʠʤʢʥʝʥʥʶè, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʘʢʪʠʚʦʚʘʥʠʡ 

ʬʫʥʢʮʽʷʤʠ ɸʏʈʏ 1é2, ɸʏʈ 1é2, ɿɼɿ 1é3, ʃɿʐ, ɿɸʄ, ʅʎʊ, ʜʠʩʢʨʝʪʥʠʤʠ 

ʚʭʦʜʘʤʠ DI 1é40 (ʧʨʷʤʦ ʘʙʦ ʽʥʚʝʨʩʥʦ).  

ɺʩʽ ʚʭʽʜʥʽ ʩʠʛʥʘʣʠ ʩʧʨʘʮʶʚʘʥʥʷ ʟʘʭʠʩʪʽʚ ʪʘ ʬʫʥʢʮʽʾ ɼ.ʬ. ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ 

ʩʭʝʤʠ ʧʫʩʢʫ ʇʈɺɺ ʟʘ ʣʦʛʽʢʦʶ çORè.  

ʆʜʥʦʯʘʩʥʦ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʧʫʩʢʦʚʠʭ ʩʠʛʥʘʣʽʚ ʬʫʥʢʮʽʷ ʇʈɺɺ ʤʦʞʝ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʧʨʘʚʥʠʡ (ʥʝʩʧʨʘʚʥʠʡ) ʩʪʘʥ ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʚʠʤʠʢʘʯʘ ʟʘ 

ʥʘʩʪʫʧʥʠʤʠ ʫʤʦʚʘʤʠ (ʦʙʠʨʘʻʪʴʩʷ ʫʩʪʘʚʢʘʤʠ): 

¶ ʢʦʥʪʨʦʣʴ ʥʘʷʚʥʦʩʪʽ ʩʪʨʫʤʫ ʯʝʨʝʟ ɺɺ ï ʨʝʘʣʽʟʫʻʪʴʩʷ ʜʦʟʚʦʣʦʤ ʫʩʪʘʚʢʠ ʧʫʩʢʫ 

ʧʦ ʬʘʟʥʠʤ ʘʙʦ ʣʽʥʽʡʥʠʤ ʩʪʨʫʤʘʤ;  

¶ ʢʦʥʪʨʦʣʴ ʚʽʜʩʫʪʥʦʩʪʽ ʩʠʛʥʘʣʫ ʈʇʆ (ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʝʚʽʜʢʣʶʯʝʥʥʷ ɺɺ ʚʽʜ 

ʧʨʠʩʪʨʦʾʚ ʟʘʭʠʩʪʽʚ) ï ʨʝʘʣʽʟʫʻʪʴʩʷ ʜʦʟʚʦʣʦʤ ʫʩʪʘʚʢʠ ʧʫʩʢʫ ʧʦ ɹʂɺ. 

ʆʙʠʜʚʽ ʫʤʦʚʠ, ʧʨʠ ʜʦʟʚʦʣʽ ʾʭʥʴʦʾ ʨʦʙʦʪʠ ʚ ʫʩʪʘʚʢʘʭ, ʚʢʣʶʯʘʶʪʴʩʷ ʜʦ ʩʭʝʤʠ 

ʇʈɺɺ ʟʘ ʣʦʛʽʢʦʶ çANDè.   

ʗʢʱʦ ʫʤʦʚʠ ʧʦ ʥʘʷʚʥʦʩʪʽ ʩʪʨʫʤʫ ʪʘ ʚʢʣʶʯʝʥʦʤʫ ʧʦʣʦʞʝʥʥʶ ʚʠʤʠʢʘʯʘ ʥʝ 

ʚʠʢʦʥʫʶʪʴʩʷ, ʪʦʙʪʦ ʩʪʨʫʤ ʯʝʨʝʟ ʚʠʤʠʢʘʯ ʚʽʜʩʫʪʥʽʡ, ʩʠʛʥʘʣ ʈʇʆ ʫ ʥʘʷʚʥʦʩʪʽ 

(ʧʦʣʦʞʝʥʥʷ ɺɺ ï ʚʠʤʢʥʫʪʠʡ), ʧʫʩʢ ʇʈɺɺ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. 

ʗʢʱʦ ʇʈɺɺ ʜʦʟʚʦʣʝʥʦ, ʪʦ ʟʘ ʬʘʢʪʦʤ ʧʦʷʚʠ ʚʩʽʭ ʫʤʦʚ ʧʫʩʢʫ (ʩʧʨʘʮʶʚʘʥʥʷ 

ʟʘʭʠʩʪʽʚ, ʥʘʷʚʥʽʩʪʴ ʩʪʨʫʤʫ ʯʝʨʝʟ ɺɺ, ʫʚʽʤʢʥʫʪʠʡ ʩʪʘʥ ɺɺ) ʟʘʧʫʩʢʘʻʪʴʩʷ ʪʘʡʤʝʨ 

ʇʈɺɺ.  ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʽʜʣʽʢʫ ʪʘʡʤʝʨʘ ʬʦʨʤʫʻʪʴʩʷ ʦʜʠʥ ʽʟ ʩʠʛʥʘʣʽʚ: çʈʦʙʦʪʘ 

ʇʈɺɺ 1è (ʧʝʨʰʠʡ ʩʪʫʧʽʥʴ) ʪʘ/ʘʙʦ çʈʦʙʦʪʘ ʇʈɺɺ 2è (ʜʨʫʛʠʡ ʩʪʫʧʽʥʴ). ʎʽ ʩʠʛʥʘʣʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ ʘʙʦ ʩʚʽʪʣʦʜʽʦʜʠ. 

ʉʠʛʥʘʣʠ ʙʣʦʢʫʚʘʥʥʷ DI ʽ KL ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʣʦʛʽʢʦʶ çORè ʟ ʫʩʽʭ ʚʭʦʜʽʚ ʽ 

ʚʠʭʦʜʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʥʘ ʙʣʦʢʫʚʘʥʥʷ. 
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ʇʈɺɺ ʤʘʻ ʜʚʘ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʥʝʥʥʷ:  

ï ʜʣʷ ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ ʩʪʨʫʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʽʢʩʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʚʝʨʥʝʥʥʷ ï 0,95; 

ï ʧʽʩʣʷ ʩʧʨʘʮʶʚʘʥʥʷ ʇʈɺɺ, ʧʦʷʚʠ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘè ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜʠ ʥʘ 

ʚʠʭʽʜʥʽ ʨʝʣʝ, ʩʧʨʘʮʴʦʚʫʻ ʨʝʛʫʣʴʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ, ʟʛʽʜʥʦ ʟʘʜʘʥʦʾ 

ʫʩʪʘʚʢʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,4 ʜʦ 0,95 ʟ ʢʨʦʢʦʤ 0,01. 

ʋʩʪʘʚʢʠ ʬʫʥʢʮʽʾ ʇʈɺɺ ʥʘʜʘʥʦ ʚ (ʊʘʙʣʠʮʷ 18). 

ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʪʠ ʇʈɺɺ ʥʘʚʝʜʝʥʦ ʥʘ (ʈʠʩʫʥʦʢ 44).  

ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ ʧʦ DI ʪʘ KL ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ 

(ʈʠʩʫʥʦʢ 45).  

 

 

ʊʘʙʣʠʮʷ 18 ʋʩʪʘʚʢʠ ʬʫʥʢʮʽʾ ʇʈɺɺ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʩʪʫʧʝʥʶ ʇʈɺɺ ɺʠʤʢ., ɺʢʣ. 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʶʚʘʥʥʷ ʇʈɺɺ, (Tcʨ.) ʚʽʜ 200 ʜʦ 1000 ʤʩ, ʢʨʦʢ 10 ʤʩ 

ɼʦʟʚʽʣ ʇʫʩʢʫ ʧʦ ɹʂɺ  ɺʠʤʢ., ɺʢʣ.. 

ɼʦʟʚʽʣ ʧʫʩʢʫ ʧʦ ʩʪʨʫʤʫ ɺʠʤʢ., ɺʢʣ. ʧʦ Ὅ̌., ɺʢʣ. ʧʦ Ὅ̕  

ʋʩʪʘʚʢʘ ʧʦ ʩʪʨʫʤʫ, (Iʩʨ) ʚʽʜ 0,1 ʜʦ 125 ɸ, ʢʨʦʢ 0,01 ɸ 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʧʦ ʩʪʨʫʤʫ, (ʂʚ.) ʧʽʩʣʷ 

ʩʧʨʘʮʶʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʦʨʛʘʥʫ 
ʚʽʜ 0,4 ʜʦ 0,95, ʢʨʦʢ 0,01 

ɼʦʟʚʽʣ ʧʫʩʢʫ ʧʦ ʘʚʘʨʽʡʥʦʤʫ ʚʠʤʢʥʝʥʥʶ  ɺʠʤʢ., ɺʢʣ. 

ɼʦʟʚʽʣ ʧʫʩʢʫ ʟʘ ʬʘʢʪʦʤ ʨʦʙʦʪʠ ɼ. ʬ. ɺʠʤʢ., ɺʢʣ. ɼ.ʬ.1éɼ.ʬ.8 

ɼʦʟʚʽʣ ʧʫʩʢʫ ʇʈɺɺ ʟʘ ʬʘʢʪʦʤ ʨʦʙʦʪʠ ʄʉɿ ɺʠʤʢ., ɺʢʣ. ʄʉɿ 1...5 

ɼʦʟʚʽʣ ʧʫʩʢʫ ʇʈɺɺ ʟʘ ʬʘʢʪʦʤ ʨʦʙʦʪʠ ɿʅɿ ɺʠʤʢ., ɺʢʣ. ɿʅɿ 1é4 

ɼʦʟʚʽʣ ʧʫʩʢʫ ʇʈɺɺ ʟʘ ʬʘʢʪʦʤ ʨʦʙʦʪʠ ɿʅɿ ɺɻ ɺʠʤʢ., ɺʢʣ. ɿʅɿ ɺɻ 1...2 

ɼʦʟʚʽʣ ʧʫʩʢʫ ʇʈɺɺ ʟʘ ʬʘʢʪʦʤ ʨʦʙʦʪʠ ʆɹʈ ɺʠʤʢ., ɺʢʣ. ʆɹʈ 1...2 

ɼʦʟʚʽʣ ʧʫʩʢʫ ʇʈɺɺ ʟʘ ʬʘʢʪʦʤ ʨʦʙʦʪʠ ɿʅ ɺʠʤʢ., ɺʢʣ. ɿʅ 1é4 
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1
ʇʈɺɺ ʧʦ ʄʉɿ 1 é 5 ɺʢʣ

ɹʂɺ

&

ɿʘʧʠʩ ʚ 

ɾʇ

ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ʇʈɺɺè

ʉʠʛʥʘʣ 

çʇʫʩʢ ʇʈɺɺè

ʊʩʨ.

(ʫʩʪʘʚʢʘ)

ɿʘʧʠʩ ʚ 

ɾʇ ,ɾɸ

1
Ia(1-ʘ ʛʘʨʤ.) > Iʫ

Ib(1-ʘ ʛʘʨʤ.) > Iʫ

Ic(1-ʘ ʛʘʨʤ.) > Iʫ

1
Iab(1-ʘ ʛʘʨʤ.) > Iʫ

Ibc(1-ʘ ʛʘʨʤ.) > Iʫ

Ica(1-ʘ ʛʘʨʤ.) > Iʫ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʇʈɺɺ 

ʧʦ ʩʪʨʫʤʫ

Iʬ

Iʣ

ʋʩʪʘʚʢʘ ʧʦ 

ʩʪʨʫʤʫ
ç1è

ʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚ. ʧʦ DI/KL

ɺʠʤʢ.

ʉʠʛʥʘʣ ʨʦʙʦʪʘ ɼ.ʬ. 1 é 8

ʉʠʛʥʘʣ ʨʦʙʦʪʘ ɿʅ 1 é 4

ʉʠʛʥʘʣ ʨʦʙʦʪʘ ʆɹʈ 1 é 2

ʉʠʛʥʘʣ ʨʦʙʦʪʘ ɿʅɿ ɺɻ 1 é 2

ʉʠʛʥʘʣ ʨʦʙʦʪʘ ɿʅɿ 1 é 4

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʇʈɺɺ

ʉʠʛʥʘʣ ʨʦʙʦʪʘ ʄʉɿ 1 é 5

ʇʈɺɺ ʧʦ ɿʅɿ 1 é 4 ɺʢʣ

ʇʈɺɺ ʧʦ ɿʅɿ ɺɻ 1 é 2 ɺʢʣ

ʇʈɺɺ ʧʦ ʆɹʈ 1 é 2 ɺʢʣ

ʇʈɺɺ ʧʦ ɿʅ 1 é 4 ɺʢʣ

ʇʈɺɺ ʧʦ ɼʌ 1 é 8 ɺʢʣ

ʂʦʥʪʨʦʣʴ ɹʂɺ ɺʢʣ

ʉʠʛʥʘʣ ɸʚʘʨ. ʚʽʜʢʣ ɺɺ
ʇʈɺɺ ʧʦ ɸʚ.ʚʽʜʢʣ. ɺʢʣ

ç0è- ɺʠʤʢ.

ç0è- ɺʠʤʢ.

ç0è- ɺʠʤʢ.

ç0è- ɺʠʤʢ.

ç0è- ɺʠʤʢ.

ç0è- ɺʠʤʢ.

ç0è- ɺʠʤʢ.

ç0è- ɺʠʤʢ.

ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

 

ʈʠʩʫʥʦʢ 44  ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʇʈɺɺ 
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ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʇʈɺɺ ʧʦ DI1

ç0è - ɺʠʤʢ.

DI1 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʇʈɺɺ ʧʦ DI40

ç0è - ɺʠʤʢ.

DI40 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʇʈɺɺ ʧʦ KL1

ç0è - ɺʠʤʢ.

KL1 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʇʈɺɺ ʧʦ KL40

ç0è - ɺʠʤʢ.

KL40 

ɺʢʣ. 

ɺʢʣ. 

1

ʌʫʥʢʮʽ̫ ʙʣʦʢ.  

ʇʈɺɺ ʧʦ DI

 
ʈʠʩʫʥʦʢ 45  ï ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ ʇʈɺɺ ʚʽʜ  

ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʪʘ ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʽʚ ʨʝʣʝ 
 
 

 

4.8 ɸʚʪʦʤʘʪʠʯʥʝ ʯʘʩʪʦʪʥʝ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʝ ʯʘʩʪʦʪʥʝ ɸʇɺ 

ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ (ɸʏʈ/ʏɸʇɺ) 

ʋ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʦ ʜʚʘ ʩʪʫʧʝʥʽ ɸʏʈ/ʏɸʇɺ ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ.  

ɸʏʈ/ʏɸʇɺ ʧʨʘʮʶʻ ʧʦ ʦʜʥʦʤʫ ʟ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI1é40, ʧʨʠʟʥʘʯʝʥʦʤʫ ʚ 

ʢʦʥʬʽʛʫʨʘʮʽʾ, ʥʘ ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʚʭʽʜʥʠʡ ʩʠʛʥʘʣ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʠʩʪʨʦʶ ɸʏʈ ʽʟ 

ʩʚʦʾʤʠ ʫʩʪʘʚʢʘʤʠ ʧʦ ʯʘʩʪʦʪʽ ʪʘ ʯʘʩʫ ʩʧʨʘʮʶʚʘʥʥʷ.   

ɿʘ ʬʘʢʪʦʤ ʧʦʷʚʠ ʣʦʛʽʯʥʦʾ ç1è ʥʘ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʽ DI ɸʏʈ1(2) ʬʦʨʤʫʻʪʴʩʷ 

ʩʠʛʥʘʣ çʈʦʙʦʪʘ ɸʏʈ1(2)è, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʠʡ ʥʘ ʚʭʽʜ ʘʚʘʨʽʡʥʦʛʦ 

ʚʠʤʢʥʝʥʥʷ ʚʠʤʠʢʘʯʘ ʚ ʩʭʝʤʽ ɸʋɺ, ʽ ʪʘʢʦʞ ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ ʘʙʦ ʩʚʽʪʣʦʜʽʦʜʠ. 

ɺ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʦ ʨʦʙʦʪʫ ɸʏʈ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ. 

ʅʘʧʨʘʚʣʝʥʽʩʪʴ ʯʝʨʛ ɸʏʈ ʪʘ ɸʏʈʏ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʧʨʘʚʣʝʥʦʛʦ 

ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ ʩʪʫʧʝʥʷ ʄʉɿ, ʷʢʠʡ ʜʣʷ ɸʏʈ1, ɸʏʈ2 ʦʙʠʨʘʻʪʴʩʷ ʦʢʨʝʤʦ ʽ 

ʥʝʟʘʣʝʞʥʦ. 

ɿʥʽʤʘʻʪʴʩʷ ʩʠʛʥʘʣ ɸʏʈ1(2) ʟʘ ʬʘʢʪʦʤ ʟʥʷʪʪʷ ʣʦʛʽʯʥʦʾ ç1è ʟ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ. ʗʢʱʦ ʚ ʫʩʪʘʚʢʘʭ ʥʝ ʘʢʪʠʚʦʚʘʥʦ ʜʦʟʚʽʣ ʏɸʇɺ1(2), 

ʚʠʩʦʢʦʚʦʣʴʪʥʠʡ ʚʠʤʠʢʘʯ ʧʽʩʣʷ ʩʠʛʥʘʣʫ ɸʏʈ1(2) ʽ ʧʦʷʚʠ ʣʦʛʽʯʥʦʛʦ ç0è ʥʘ 
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ʚʽʜʧʦʚʽʜʥʦʤʫ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʽ ʟʘʣʠʰʠʪʴʩʷ ʚʠʤʢʥʝʥʠʤ. ɺʤʠʢʘʥʥʷ ɺɺ ʚ ʨʦʙʦʪʫ 

ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʚʨʫʯʥʫ. 

ʋ ʧʨʠʩʪʨʦʾ ʨʝʘʣʽʟʦʚʘʥʦ ʜʚʘ ʘʣʛʦʨʠʪʤʠ ʨʦʙʦʪʠ ʏɸʇɺ: 

¶ ʟ ʧʫʩʢʦʤ ʟʘ ʬʘʢʪʦʤ ʟʥʷʪʪʷ ʩʠʛʥʘʣʫ ɸʏʈ (ʽʥʚʝʨʩʽʷ ɸʏʈ); 

¶ ʟ ʧʫʩʢʦʤ ʧʦ ʦʢʨʝʤʦʤʫ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʚ ʢʦʥʬʽʛʫʨʘʮʽʾ. 

ʈʦʙʦʪʘ ʏɸʇɺ 1(2) ʤʦʞʝ ʙʣʦʢʫʚʘʪʠʩʷ ʧʦ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʘʭ, ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʘʭ 

ʚʠʭʽʜʥʠʭ ʨʝʣʝ, ʩʠʛʥʘʣʫ çʅʝʩʧʨʘʚʥʽʩʪʴ ʢʽʣ ʝʣʝʢʪʨʦʤʘʛʥʽʪʽʚ ʚʢʣʶʯʝʥʥʷ/ 

ʚʽʜʢʣʶʯʝʥʥʷè, ʟʘ ʬʘʢʪʦʤ ʧʨʠʩʫʪʥʦʩʪʽ ʩʪʨʫʤʫ ʚʠʱʝ ʜʦʧʫʩʪʠʤʦʛʦ. ʗʢʱʦ ʟ'ʷʚʣʷʻʪʴʩʷ 

ʙʫʜʴ-ʷʢʘ ʟ ʫʤʦʚ ʙʣʦʢʫʚʘʥʥʷ, ʪʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʥʘ ʷʢʦʤʫ ʝʪʘʧʽ ʟʥʘʭʦʜʠʪʴʩʷ 

ʧʨʦʮʝʩ ʩʧʨʘʮʶʚʘʥʥʷ ʚʢʣʶʯʝʥʥʷ ʚʠʤʠʢʘʯʘ, ʘʣʛʦʨʠʪʤ ʏɸʇɺ ʙʣʦʢʫʻʪʴʩʷ ʽ ʚʩʽ 

ʪʘʡʤʝʨʠ ʩʢʠʜʘʶʪʴʩʷ. 

ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ ʏɸʇɺ ʧʦ DI ʽ KL ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʥʘ (ʈʠʩʫʥʦʢ 46). 

 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʏɸʇɺ ʧʦ DI1

ç0è - ɺʠʤʢ.

DI1 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʏɸʇɺ ʧʦ DI40

ç0è - ɺʠʤʢ.

DI40 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʏɸʇɺ ʧʦ KL1

ç0è - ɺʠʤʢ.

KL1 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʏɸʇɺ ʧʦ KL40

ç0è - ɺʠʤʢ.

KL40 

ɺʢʣ. 

ɺʢʣ. 

1

ʌʫʥʢʮʽ̫ 

ʙʣʦʢʫʚʘʥʥʷ  

ʏɸʇɺ ʧʦ DI

 

ʈʠʩʫʥʦʢ 46 ï ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ ʏɸʇɺ ʧʦ ʜʠʩʢʨʝʪʥʠʭ 

ʚʭʦʜʘʭ ʪʘ ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʘʭ ʨʝʣʝ   

 

ʅʘ (ʈʠʩʫʥʦʢ 47) ʥʘʚʝʜʝʥʦ ʙʣʦʢ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʪʠ ɸʏʈ/ʏɸʇɺ. 
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DI ɸʏʈ

ɺʠʙ̔ʨ DI 

ɸʏʈ

ʫʩʪʘʚʢʘ ˉ1

ɹʣ. ʏɸʇɺ ʧʦ DI,RL
ɸʇɺ ʛʦʪʦʚʦ 

ʚʽʜ ʩʭ. ɸʇɺ, ʨʠʩ. ˉ57

ɹʂɺ

&

S

R

T

DI ʏɸʇɺ
ʫʩʪʘʚʢʘ ˉ2

0,5ʩ

ʊʯʘʧʚ

&

ʫʩʪʘʚʢʘ ˉ4

1
Ia(1-ʘ ʛʘʨʤ.) > Iʫ

Ib(1-ʘ ʛʘʨʤ.) > Iʫ

Ic(1-ʘ ʛʘʨʤ.) > Iʫ

1
Iab(1-ʘ ʛʘʨʤ.) > Iʫ

Ibc(1-ʘ ʛʘʨʤ.) > Iʫ

Ica(1ʘ ʛʘʨʤ.) > Iʫ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ

ɸʇɺ ʧʦ ʩʪʨʫʤʫ

Iʬ

Iʣ

ʋʩʪʘʚʢʘ ʧʦ ʩʪʨʫʤʫ

ç0è ɺʠʤʢ

DI1-40

ɯʥʚ. DI ɸʏʈ

ç0è ɺʠʚ̔ʜ ʏɸʇɺ

ʇʨʠʟʥʘʯʝʥʥʷ 
DI ʥʘ ʏɸʇɺ

1

5ʤʩ
ʈʦʙʦʪʘ ʏɸʇɺ

&

1

1

ɺʠʙ̔ʨ ʩʪʫʧʝʥ ʁʄʉɿ ʜʣʷ 

ʙʣ. ɸʏʈ ʧʦ ʥʘʧʨʷʤʢʫ 

ʧʦʪʫʞʥʦʩʪʽ

 ʇʫʩʢ  ʄʉɿ1

&
 ʇʫʩʢ  ʄʉɿ5

ç0è-ɺʠʤʢ.

 

ʈʠʩʫʥʦʢ 47 ï ɹʣʦʢ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ɸʏʈ/ʏɸʇɺ   

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʏɸʇɺ ʬʦʨʤʫʻʪʴʩʷ ʩʠʛʥʘʣ çʈʦʙʦʪʘ ʏɸʇɺè. ʊʘʢ ʷʢ ʫ 

ʧʨʠʩʪʨʦʾ ʜʚʘ ʩʪʫʧʝʥʽ ʏɸʇɺ, ʪʦ ʤʦʞʫʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʜʚʘ ʩʠʛʥʘʣʠ çʈʦʙʦʪʘ 

ʏɸʇɺ1è (ʧʝʨʰʠʡ ʩʪʫʧʽʥʴ) ʪʘ çʈʦʙʦʪʘ ʏɸʇɺ2è (ʜʨʫʛʠʡ ʩʪʫʧʽʥʴ). ʎ ̔ ʩʠʛʥʘʣʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥ ̔ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ ʘʙʦ ʩʚʽʪʣʦʜʽʦʜʠ. 
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ʗʢʱʦ ʏɸʇɺ ʜʦʟʚʦʣʝʥʦ, ʪʘʡʤʝʨ ʛʦʪʦʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʫʧʝʥʷ ɸʇɺ 

ʟʘʚʝʨʰʠʚ ʚʽʜʣʽʢ, ʪʦ ʟʘ ʬʘʢʪʦʤ ʧʦʷʚʠ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘ ɸʏʈè ʟʘʧʫʩʢʘʻʪʴʩʷ ʨʝʞʠʤ 

ʦʯʽʢʫʚʘʥʥʷ ʧʫʩʢʫ ʏɸʇɺ (ʪʘʡʤʝʨ ʛʦʪʦʚʥʦʩʪʽ ɸʇɺ 1 ʚʽʜʧʦʚʽʜʘʻ ʏɸʇɺ 1, ɸʇɺ 2 

ʚʽʜʧʦʚʽʜʘʻ ʏɸʇɺ 2). 

ʉʢʠʜʘʥʥʷ ʨʝʞʠʤʫ ʦʯʽʢʫʚʘʥʥʷ ʧʫʩʢʫ ʏɸʇɺ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʬʘʢʪʘʤʠ: 

ī ʥʘʷʚʥʦʩʪʽ ʩʠʛʥʘʣʫ ʙʣʦʢʫʚʘʥʥʷ ʧʦ DI ʽ KL; 

ī ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʢʣʶʯʝʥʥʷ ʚʠʤʠʢʘʯʘ ʧʨʦʪʷʛʦʤ 500 ʤʩ ʧʽʩʣʷ ʧʦʷʚʠ ʩʠʛʥʘʣʫ 

çʈʦʙʦʪʘ ɸʏʈè; 

ī ʯʝʨʝʟ 5 ʤʩ ʧʽʩʣʷ ʧʦʷʚʠ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘ ʏɸʇɺ 1(2)è. 

ʗʢʱʦ ʨʝʞʠʤ ʦʯʽʢʫʚʘʥʥʷ ʏɸʇɺ ʟʘʧʫʱʝʥʦ ʽ ʥʘʜʭʦʜʠʪʴ ʩʠʛʥʘʣ ʧʫʩʢʫ ʏɸʇɺ, 

ʟʘʧʫʩʢʘʻʪʴʩʷ ʚʽʜʣʽʢ ʪʘʡʤʝʨʘ ʟʘʪʨʠʤʢʠ ʏɸʇɺ. ʉʠʛʥʘʣʦʤ ʧʫʩʢʫ ʏɸʇɺ ʧʽʜ ʯʘʩ 

ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʚʭʽʜ ʏɸʇɺ ʽʥʚʝʨʩʽʾ ɸʏʈ ʻ ʟʥʷʪʪʷ ʩʠʛʥʘʣʫ çʣʦʛʽʯʥʦʾ ʦʜʠʥʠʮʽè ʟ 

ʚʭʦʜʫ ɸʏʈ. ʉʠʛʥʘʣʦʤ ʧʫʩʢʫ ʏɸʇɺ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʥʘ ʚʭʽʜ ʏɸʇɺ ʦʜʥʦʛʦ ʟ 

ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʻ ʟʥʷʪʪʷ ʩʠʛʥʘʣʫ ʣʦʛʽʯʥʦʾ ʦʜʠʥʠʮʽ ʟ ʚʭʦʜʫ ɸʏʈ ʽ ʧʨʠʭʽʜ ʩʠʛʥʘʣʫ 

ʣʦʛʽʯʥʦʾ ʦʜʠʥʠʮʽ ʥʘ ʚʭʽʜ ʏɸʇɺ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʠʩʪʨʦʶ ɸʏʈ. 

ʗʢʱʦ ʪʘʡʤʝʨ ʟʘʪʨʠʤʢʠ ʏɸʇɺ ʟʘʚʝʨʰʠʪʴ ʚʽʜʣʽʢ ʽ ʥʝ ʙʫʜʝ ʫʤʦʚʠ ʙʣʦʢʫʚʘʥʥʷ, 

ʪʦ ʩʬʦʨʤʫʻʪʴʩʷ ʩʠʛʥʘʣ çʈʦʙʦʪʘ ʏɸʇɺ 1(2)è. ʎʝʡ ʩʠʛʥʘʣ ʚʠʜʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 5 ʤʩ. 

ʗʢʱʦ ʧʽʩʣʷ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘ ʏɸʇɺè ʚʠʤʠʢʘʯ ʚʚʽʤʢʥʝʪʴʩʷ, ʽ ʟʘ ʬʘʢʪʦʤ ʧʨʠʭʦʜʫ 

ʩʠʛʥʘʣʫ ʈʇɺ ʟʘʚʝʨʰʠʪʴʩʷ ʚʽʜʣʽʢ ʪʘʡʤʝʨʘ ʛʦʪʦʚʥʦʩʪʽ, ʥʘʩʪʫʧʥʦʛʦ ʨʘʟʫ ɸʏʈ/ʏɸʇɺ 

ʚʽʜʧʨʘʮʶʻ ʟʘ ʟʘʜʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ. ʗʢʱʦ ʧʽʩʣʷ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘ ʏɸʇɺè ʚʠʤʠʢʘʯ 

ʥʝ ʚʚʽʤʢʥʝʪʴʩʷ, ʪʦ ʥʘʩʪʫʧʥʦʛʦ ʨʘʟʫ ʏɸʇɺ ʨʦʟʧʦʯʥʝ ʨʦʙʦʪʫ ʣʠʰʝ ʧʽʩʣʷ ʨʫʯʥʦʛʦ 

ʚʚʽʤʢʥʝʥʥʷ ʚʠʤʠʢʘʯʘ ʪʘ ʟʘʚʝʨʰʝʥʥʷ ʚʽʜʣʽʢʫ ʪʘʡʤʝʨʘ ʛʦʪʦʚʥʦʩʪʽ. 

ʇʨʠ ʢʦʥʬʽʛʫʨʫʚʘʥʥʽ ʨʝʣʝ, ʧʨʠʟʥʘʯʝʥʠʭ ʥʘ ʨʦʙʦʪʫ ɸʇɺ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʯʘʩ 5 ʤʩ, ʥʘ ʷʢʠʡ ʚʠʜʘʻʪʴʩʷ ʩʠʛʥʘʣ çʈʦʙʦʪʘ ʏɸʇɺ 1(2)è. ʗʢʱʦ ʨʝʣʝ ʧʨʠʟʥʘʯʝʥʝ ʚ 

ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ, ʚʦʥʦ ʚʽʜʧʨʘʮʶʻ ʧʨʦʪʷʛʦʤ ʯʘʩʫ, ʟʘʜʘʥʦʛʦ ʜʣʷ ʚʢʣʶʯʝʥʥʷ. 

ʗʢʱʦ ʨʝʣʝ ʙʫʜʝ ʚ ʧʦʪʝʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ, ʚʦʥʦ ʚʽʜʧʨʘʮʶʻ ʧʨʦʪʷʛʦʤ ʯʘʩʫ, ʟʘʜʘʥʦʛʦ 

ʜʣʷ ʟʘʪʨʠʤʢʠ ʥʘ ʚʽʜʢʣʶʯʝʥʥʷ ʧʫʩʢʦʚʦʛʦ ʩʠʛʥʘʣʫ. ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ ʮʝʡ ʯʘʩ ʙʫʜʝ 

ʤʝʥʰʝ 5 ʤʩ, ʪʦ ʨʝʣʝ ʥʝ ʚʢʣʶʯʠʪʴʩʷ. 
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ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʙʘʛʘʪʦʨʘʟʦʚʠʤ ʚʢʣʶʯʝʥʥʷʤ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʬʦʨʤʫʚʘʪʠ ʩʠʛʥʘʣ 

çʈʦʙʦʪʘ ʏɸʇɺ 1(2)è ʥʘ ʚʢʣʶʯʝʥʥʷ ʚʠʤʠʢʘʯʘ ʯʝʨʝʟ ʬʫʥʢʮʽʶ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʤʠʢʘʯʝʤ, ʚ ʷʢʽʡ ʨʝʘʣʽʟʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʙʣʦʢʫʚʘʥʥʷ ʚʽʜ ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʚʢʣʶʯʝʥʴ. 

ɼ̔ ʘʛʨʘʤʠ ʨʦʙʦʪʠ ɸʏʈ/ʏɸʇɺ ʟʘ ʯʘʩʦʤ ʥʘʜʘʥʦ ʥʘ (ʈʠʩʫʥʦʢ 48) ʪʘ (ʈʠʩʫʥʦʢ 49). 

 

ɺʭ̔ʜ ɸʏʈ

ɺʭ̔ʜ ʏɸʇɺ

( ʥ̔ʚʝʨʩʽ̫ ɸʏʈ)

ʉʪʘʥ 

ʚʠʤʠʢʘʯʘ 

(ʧʦ ʈʇB)
t, c

t, c

t, c

ʊʯʘʧʚ

ʉʠʛʥʘʣ 

ʨʦʙʦʪʘ ʏɸʇɺ

t, c

 

ʈʠʩʫʥʦʢ 48  ï ɼ̔ ʘʛʨʘʤʘ ʨʦʙʦʪʠ ʟʘ ʯʘʩʦʤ ɸʏʈ/ʏɸʇɺ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʥʘ ʚʭʽʜ 

ʏɸʇɺ ʽʥʚʝʨʩʽʾ ɸʏʈ 

 

ɺʭ̔ʜ ɸʏʈ

ɺʭ̔ʜ ʏɸʇɺ

ʉʪʘʥ 

ʚʠʤʠʢʘʯʘ  

(ʧʦ ʈʇB)
t, c

t, c

t, c

ʊʯʘʧʚ

ʉʠʛʥʘʣ 

ʈʦʙʦʪʘ ʏɸʇɺ

t, c
5 ʤʩ

 

ʈʠʩʫʥʦʢ 49  ï ɼ̔ ʘʛʨʘʤʘ ʨʦʙʦʪʠ ʟʘ ʯʘʩʦʤ ɸʏʈ/ʏɸʇɺ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʥʘ ʚʭʽʜ 

ʏɸʇɺ ʦʜʥʦʛʦ ʟ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI1é 40 

ʂʦʥʬʽʛʫʨʘʮʽʷ ʏɸʇɺ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ (ʊʘʙʣʠʮʷ 19) . 
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ʊʘʙʣʠʮʷ 19 ʂʦʥʬʽʛʫʨʘʮʽʷ ʏɸʇɺ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɹʣʦʢʫʚʘʥʥʷ ʏɸʇɺ 1é 2 ʧʦ DI1é 40 
ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ,  

ɺʢʣ. ʽʥʚʝʨʩʥʦ 

ɹʣʦʢʫʚʘʥʥʷ ʏɸʇɺ 1...2 ʧʦ ʦʜʥʦʤʫ ʟ KL1...40 ɺʢʣ., ɺʠʤʢ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʈʇɺ 
ɺʠʤʢ., DI1é40 ʧʨʷʤʦ,  

DI1é40 ʽʥʚʝʨʩʥʦ 
 

ʋʩʪʘʚʢʠ ɸʏʈ/ʏɸʇɺ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 20) . 

ʊʘʙʣʠʮʷ 20 ʋʩʪʘʚʢʠ ɸʏʈ/ʏɸʇɺ 

4.9 ɸʚʪʦʤʘʪʠʯʥʝ ʯʘʩʪʦʪʥʝ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʟʘ ʯʘʩʪʦʪʦʶ (ɸʏʈʏ) 

ʇʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ ʜʚʘ ʩʪʫʧʝʥʽ ɸʏʈʏ, ʢʦʞʝʥ ʩʪʫʧʽʥʴ ʤʘʻ ʦʜʥʘʢʦʚʠʡ ʥʘʙʽʨ 

ʫʩʪʘʚʦʢ. ɸʏʈʏ ʨʝʘʛʫʻ ʥʘ ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʤʝʨʝʞʽ ʧʦ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʘʥʘʣʫ Ὗ .  

ʇʝʨʝʜʙʘʯʝʥʦ ʨʦʙʦʪʫ ɸʏʈʏ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ.  

ʅʘʧʨʘʚʣʝʥʽʩʪʴ ʯʝʨʛ ɸʏʈʏ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʧʨʘʚʣʝʥʦʛʦ ʧʫʩʢʦʚʦʛʦ 

ʦʨʛʘʥʫ ʩʪʫʧʝʥʷ ʄʉɿ, ʷʢʠʡ ʜʣʷ ɸʏʈʏ1, ɸʏʈʏ2 ʦʙʠʨʘʻʪʴʩʷ ʦʢʨʝʤʦ ʽ ʥʝʟʘʣʝʞʥʦ. 

ʏʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ɸʏʈʏ ʧʨʠ ʩʪʨʠʙʢʫ ʯʘʩʪʦʪʠ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʯʘʩʪʦʪʠ ʤʝʨʝʞʽ Ὂ̒ ʜʦ ʨʽʚʥʷ ʯʘʩʪʦʪʠ ʥʠʞʯʝ  Ὂ̔ ï ʥʝ ʙʽʣʴʰʝ 0,1 ʩ. 

ʏʘʩ ʧʦʚʝʨʥʝʥʥʷ ɸʏʈʏ ʧʨʠ ʩʪʨʠʙʢʫ ʯʘʩʪʦʪʠ ʚʽʜ ʨʽʚʥʷ ʯʘʩʪʦʪʠ ʥʠʞʯʝ Ὂ̔ ʜʦ 

ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʤʝʨʝʞʽ Ὂ̒ ʥʝ ʙʽʣʴʰʝ 0,15 ʩ. 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ʇʨʠʟʥʘʯʝʥʥʷ ʦʜʥʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ ʥʘ ʨʦʙʦʪʫ 

ɸʏʈ ʟʽ ʩʧʠʩʢʫ 
ɺʠʤʢ., DI 1é40 

ʇʨʠʟʥʘʯʝʥʥʷ ʦʜʥʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ ʥʘ ʨʦʙʦʪʫ 

ʏɸʇɺ ʟʽ ʩʧʠʩʢʫ 

ɺʠʤʢ., ɯʥʚ. ɸʏʈ, 

DI 1 ...40 

ɺʠʙʽʨ ʩʪʫʧʝʥʷ ʄʉɿ ʜʣʷ ʙʣʦʢʫʚʘʥʥʷ ɸʏʈ ʟʘ 

ʥʘʧʨʷʤʢʦʤ ʧʦʪʫʞʥʦʩʪʽ 
ɺʠʤʢ., ʄʉɿ 1é5 

ɺʚʝʜʝʥʥʷ ʫʩʪʘʚʢʠ ʟʘ ʯʘʩʦʤ ʏɸʇɺ, (ʊʯʘʧʚ) 
ʚʽʜ 0 ʜʦ 25000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʟʘ ʩʪʨʫʤʦʤ  
ɺʢʣ. ʧʦ Iʬ , ɺʢʣ. ʧʦ Iʣ 

ɺʠʤʢ. 

ʋʩʪʘʚʢʘ ʟʘ ʩʪʨʫʤʦʤ ʙʣʦʢʫʚʘʥʥʷ 
ʚʽʜ 0,1 ʜʦ 120 ɸ, 

ʢʨʦʢ 0,1 ɸ 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ɸʏʈʏ ʤʦʞʫʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʩʠʛʥʘʣʠ: çʇʫʩʢ 

ɸʏʈʏè, çʈʦʙʦʪʘ ɸʏʈʏè, çʇʦʚʝʨʥʝʥʥʷ ɸʏʈʏè. ʎʽ ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ 

ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ, ʩʚʽʪʣʦʜʽʦʜʠ ʘʙʦ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ (ɼ.ʬ.). 

ʅʘ (ʈʠʩʫʥʦʢ 50) ʥʘʚʝʜʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʣʦʛʽʢʠ ɸʏʈʏ. 

F(Ua) < Fʩʨ

Ua < Ufmin

&

Ua

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɸʏʈʏ ʧʦ ɹʅʅ

&

ç0è - ɺʠʤʢ.

ɿʘʧʠʩ ʚ 

ɾʇ

ɿʘʧʠʩ ʚ 

ɾʇ, ɾɸ

ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ɸʏʈʏè

ʉʠʛʥʘʣ 

çʇʫʩʢ  

ɸʏʈʏè

ʊʩʨ

(ʫʩʪʘʚʢʘ)

ʊʚ

S

R

ʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚ. ʧʦ DI/KL

ʉʠʛʥʘʣ 

çʇʦʚʝʨʥʝʥʥʷ 

ɸʏʈʏè

ɯʤʧʫʣʴʩ 5 ʤʩ ʧʦ 

ʧʨʠʭʦʜʫ ʥʫʣʷ

(ʫʩʪʘʚʢʘ)

ɺʢʣ

ç0è - ɺʠʤʢ.

ɺʢʣ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɸʏʈʏ ʧʦ ʉʉʏ

ʈʦʙʦʪʘ ɹʅʅ  

ʈʦʙʦʪʘ ʉʉʏ  

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɸʏʈʏ ç1è ɺʢʣ.

ç0èɺʠʤʢ.

ɺʠʙ̔ʨ ʩʪʫʧʝʥ ʁʄʉɿ 

ʜʣʷ ʙʣ. ɸʏʈ ʧʦ 

ʥʘʧʨ̫ʤʢʫ ʧʦʪʫʞʥʦʩʪʽ

 ʇʫʩʢ  ʄʉɿ1

 ʇʫʩʢ  ʄʉɿ5

ç0è-ɺʠʤʢ.  

ʈʠʩʫʥʦʢ 50 ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ɸʏʈʏ 

ʉʠʛʥʘʣʠ ʙʣʦʢʫʚʘʥʥʷ DI ʽ KL ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʣʦʛʽʢʦʶ çɸɹʆè ʟ ʫʩʽʭ ʚʭʦʜʽʚ ʽ 

ʚʠʭʦʜʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʥʘ ʙʣʦʢʫʚʘʥʥʷ. ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ 

ʧʦ DI ʪʘ KL ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ (ʈʠʩʫʥʦʢ 51). 

ɸʏʈʏ ʤʦʞʝ ʙʫʪʠ ʟʘʙʣʦʢʦʚʘʥʠʡ ʧʦ ɹʅʅ, ʟʘ ʨʽʚʥʝʤ ʥʘʧʨʫʛʠ, ʧʦ ʰʚʠʜʢʦʩʪʽ 

ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ (CCʏ). 

ʂʦʥʬʽʛʫʨʘʮʽʷ ɸʏʈʏ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ (ʊʘʙʣʠʮʷ 21) . 

ʊʘʙʣʠʮʷ 21 ʂʦʥʬʽʛʫʨʘʮʽʷ ɸʏʈʏ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɹʣʦʢʫʚʘʥʥʷ ɸʏʈʏ 1...2 ʟʘ DI1é40 
ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ, 

ɺʢʣ. ʽʥʚʝʨʩʥʦ 

ɹʣʦʢʫʚʘʥʥʷ ɸʏʈʏ 1...2 ʧʦ ʦʜʥʦʤʫ ʟ KL1é40 ɺʢʣ., ɺʠʤʢ. 

ʋʩʪʘʚʢʘ ʟʘ ʨʽʚʥʝʤ ʙʣʦʢʫʚʘʥʥʷ ɸʏʈʏ (Ὗ ) 10,0 ... 150 ɺ,  ʢʨʦʢ 0,1 ɺ 
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ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɸʏʈʏ ʧʦ DI1

ç0è - ɺʠʤʢ.

DI1 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɸʏʈʏ ʧʦ DI40

ç0è - ɺʠʤʢ.

DI40 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɸʏʈʏ ʧʦ KL1

ç0è - ɺʠʤʢ.

KL1 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɸʏʈʏ ʧʦ KL40

ç0è - ɺʠʤʢ.

KL40 

ɺʢʣ. 

ɺʢʣ. 

1

ʌʫʥʢʮʽ̫ ʙʣʦʢ. 

ɸʏʈʏ ʧʦ DI

 

ʈʠʩʫʥʦʢ 51  ï ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ ɸʏʈʏ ʧʦ 

ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʘʭ ʪʘ ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʘʭ ʨʝʣʝ 

ʋʩʪʘʚʢʠ ɸʏʈʏ ʥʘʜʘʥʦ ʚ (ʊʘʙʣʠʮʷ 22) 

ʊʘʙʣʠʮʷ 22 ʋʩʪʘʚʢʠ ɸʏʈʏ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

1 2 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʩʪʫʧʝʥʷ ɺʠʤʢ., ɺʢʣ.. 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʪʦʪʦʶ, (Fʩʨ) ʚʽʜ 45 ʜʦ 51 ɻʮ,  ʢʨʦʢ 0,01 ɻʮ 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʟʘ ʯʘʩʪʦʪʦʶ, (˗ˏ ) ʚʽʜ 0,1 ʜʦ 0,5 ɻʮ, ʢʨʦʢ 0,1 ɻʮ 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʟʘ ʰʚʠʜʢʽʩʪʶ ʟʥʠʞʝʥʥʷ 

ʯʘʩʪʦʪʠ, (ʉʉʏ) 
ɺʠʤʢ., ɺʢʣ.. 

ɺʠʙʽʨ ʩʪʫʧʝʥʷ ʄʉɿ ʜʣʷ ʙʣʦʢʫʚʘʥʥʷ ɸʏʈ ʟʘ 

ʥʘʧʨʷʤʢʦʤ ʧʦʪʫʞʥʦʩʪʽ 
ɺʠʤʢ., ʄʉɿ 1 ï 5 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʶʚʘʥʥʷ, (˟̒ )̑ 
ʚʽʜ 0 ʜʦ 600000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʧʦʚʝʨʥʝʥʥʷ, (˟̃) 
ʚʽʜ 0 ʜʦ 600000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʧʦ ɹʅʅ ɺʠʤʢ., ɺʢʣ.. 

ʋʩʪʘʚʢʘ ʟʘ ʰʚʠʜʢʽʩʪʶ ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ 

(ʉʉʏ) 

0,1 ... 20 ɻʮ / ʩ, 

ʢʨʦʢ 0,1 ɻʮ/ʩ 
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4.10 ʏʘʩʪʦʪʥʝ ʘʚʪʦʤʘʪʠʯʥʝ ʧʦʚʪʦʨʥʝ ʚʢʣʶʯʝʥʥʷ ʟʘ ʯʘʩʪʦʪʦʶ (ʏɸʇɺʏ) 

ʇʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ ʜʚʘ ʩʪʫʧʝʥʽ ʏɸʇɺʏ, ʢʦʞʝʥ ʩʪʫʧʽʥʴ ʤʘʻ ʦʜʥʘʢʦʚʠʡ ʥʘʙʽʨ 

ʫʩʪʘʚʦʢ.  

ʏʘʩ ʩʧʨʘʮʶʚʘʥʥʷ ʏɸʇɺʏ ʧʨʠ ʩʪʨʠʙʢʫ ʯʘʩʪʦʪʠ ʚʽʜ ʨʽʚʥʷ ʯʘʩʪʦʪʠ ʥʠʞʯʝ Ὂ̔ ʜʦ 

ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʤʝʨʝʞʽ Ὂ̒ ʥʝ ʙʽʣʴʰʝ 0,1 ʩ. 

ʏʘʩ ʧʦʚʝʨʥʝʥʥʷ ʏɸʇɺʏ ʧʨʠ ʩʪʨʠʙʢʫ ʯʘʩʪʦʪʠ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʯʘʩʪʦʪʠ ʤʝʨʝʞʽ Ὂ̒ ʜʦ ʨʽʚʥʷ ʯʘʩʪʦʪʠ ʥʠʞʯʝ  Ὂ̔ ï ʥʝ ʙʽʣʴʰʝ 0,15 ʩ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʏɸʇɺʏ ʤʦʞʫʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʩʠʛʥʘʣʠ: çʇʫʩʢ 

ʏɸʇɺʏè, çʈʦʙʦʪʘ ʏɸʇɺʏè. ʎʽ ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ, 

ʩʚʽʪʣʦʜʽʦʜʠ ʘʙʦ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ (ɼ.ʬ.). 

ʅʘ (ʈʠʩʫʥʦʢ 52) ʥʘʚʝʜʝʥʦ ʬʨʘʛʤʝʥʪ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʣʦʛʽʢʠ ʏɸʇɺʏ. 

ɿʘʧʠʩ ʚ 

ɾʇ

ɿʘʧʠʩ ʚ 

ɾʇ, ɾɸ

ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ʏɸʇɺʏè

ʉʠʛʥʘʣ 

çʇʫʩʢ  ʏɸʇɺʏè

ʊʩʨ

(ʫʩʪʘʚʢʘ)

&

ʊ̔ ʤʧ

&

(ʫʩʪʘʚʢʘ)

F(Ua) > Fʩʨ

Ua < Ufmin

&

Ua

ɼʦʟʚʽʣ ʙʣʦʢʫʚ. ʏɸʇɺʏ ʧʦ ɹʅʅ

&

ç0è - ɺʠʤʢ

ʌʫʥʢʮʽ̫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚ. ʧʦ DI/KL

ɺʢʣ

ç0è - ɺʠʤʢ

ɺʢʣ

ɼʦʟʚʽʣ ʙʣʦʢʫʚ. ʏɸʇɺʏ ʧʦ ʉʇʏ

ʈʦʙʦʪʘ ɹʅʅ  

ʈʦʙʦʪʘ ʉʇʏ  

&ʈʦʙʦʪʘ ɸʏʈʏ1  

ʈʦʙʦʪʘ ɸʏʈʏ1 ʜʦ 

ʢʚʠʪʫʚʘʥʥ̫   

&ʈʦʙʦʪʘ ɸʏʈʏ2 

ʈʦʙʦʪʘ ɸʏʈʏ2 ʜʦ 

ʢʚʠʪʫʚʘʥʥʷ

ɼʦʟʚʽʣ ʧʫʩʢʫ 

ʏɸʇɺʏ ʧʦ ɸʏʈ

ɺʠʤʢ. ï ç1è

ʇʦ ɸʏʈʏ2

ʇʦ ɸʏʈʏ1

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɸʏʈʏ ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

 

ʈʠʩʫʥʦʢ 52  ï ʌʨʘʛʤʝʥʪ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʣʦʛʽʢʠ ʏɸʇɺʏ 

ʉʠʛʥʘʣʠ ʙʣʦʢʫʚʘʥʥʷ DI ʽ KL ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʣʦʛʽʢʦʶ çORè ʟ ʫʩʽʭ ʚʭʦʜʽʚ ʽ 

ʚʠʭʦʜʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʥʘ ʙʣʦʢʫʚʘʥʥʷ. ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ  

ʧʦ DI ʪʘ KL ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ (ʈʠʩʫʥʦʢ 53). 
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ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʏɸʇɺʏ ʧʦ DI1

ç0è - ɺʠʤʢ.

DI1 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʏɸʇɺʏ ʧʦ DI40

ç0è - ɺʠʤʢ.

DI40 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʏɸʇɺʏ ʧʦ KL1

ç0è - ɺʠʤʢ.

KL1 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʏɸʇɺʏ ʧʦ KL40

ç0è - ɺʠʤʢ.

KL40 

ɺʢʣ. 

ɺʢʣ. 

1

ʌʫʥʢʮʽ̫ 

ʙʣʦʢʫʚʘʥʥʷ 

ʏɸʇɺʏ ʧʦ DI

 

ʈʠʩʫʥʦʢ 53  ï ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ ʏɸʇɺʏ ʧʦ 

ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʘʭ ʪʘ ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʘʭ ʨʝʣʝ 

ʂʦʥʬʽʛʫʨʘʮʽʷ ʏɸʇɺʏ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ (ʊʘʙʣʠʮʷ 23) . 

ʊʘʙʣʠʮʷ 23 ʂʦʥʬʽʛʫʨʘʮʽʷ ʏɸʇɺʏ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɹʣʦʢʫʚʘʥʥʷ ʏɸʇɺʏ 1...2 ʟʘ DI1é40 
ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ, 

ɺʢʣ. ʽʥʚʝʨʩʥʦ 

ɹʣʦʢʫʚʘʥʥʷ ʏɸʇɺ 1...2 ʧʦ ʦʜʥʦʤʫ ʟ KL1é40 ɺʢʣ., ɺʠʤʢ. 

ʋʩʪʘʚʢʘ ʟʘ ʨʽʚʥʝʤ ʙʣʦʢʫʚʘʥʥʷ ʏɸʇɺ, (Ὗ ) 
10,0 ... 150 ɺ, 

ʢʨʦʢ 0,1 ɺ 
 

 

ʂʦʤʧʘʨʘʪʦʨ ʏɸʇɺʏ ʨʝʘʛʫʻ ʥʘ  ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʧʦ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ 

ʢʘʥʘʣʫ Ὗ .  ʌʫʥʢʮʽʷ  ʏɸʇɺʏ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟ ʢʦʥʪʨʦʣʝʤ ɸʏʈʏ, ʤʦʞʝ ʙʫʪʠ 

ʟʘʙʣʦʢʦʚʘʥʘ ʧʦ ɹʅʅ, ʧʦ ʨʽʚʥʶ ʥʘʧʨʫʛʠ Ὗ , ʧʦ ʰʚʠʜʢʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ 

(ʉʇʏ). 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ɸʏʈʏ ʜʦ ʢʚʠʪʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

 (ʈʠʩʫʥʦʢ 54). 
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ɸʏʈʏ1 ʜʦ 

ʢʚʠʪʫʚʘʥʥʷ 

& 1

&

S

R

T

ɺʽʜʩʣʽʜʢʫʚʘʥʥʷ ʧʝʨʝʭʦʜʫ ʟ 0 ʚ 1

ɼʦʟʚʽʣ ʢʦʥʨʦʣʶ ʏɸʇɺʏ1 ʧʦ ɸʏʈʏ1

ʈʦʙʦʪʘ ɸʏʈʏ1 

ʈʦʙʦʪʘ ʏɸʇɺʏ1  

&
ɼʦʟʚʽʣ ʢʦʥʨʦʣʶ ʏɸʇɺʏ2 ʧʦ ɸʏʈʏ1

ʈʦʙʦʪʘ ʏɸʇɺʏ2 

ʂʚʠʪʫʚʘʥʥʷ

ʉʢʠʜʘʥʥʷ ɸʏʈʏ ʜʦ 

ʢʚʠʪʫʚʘʥʥʷ

ɺʠʙʽʨ DI

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɸʏʈʏ1 ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

 

ʈʠʩʫʥʦʢ 54  ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ɸʏʈʏ1 ʜʦ ʢʚʠʪʫʚʘʥʥʷ (ɸʏʈʏ2 

ʘʥʘʣʦʛʽʯʥʦ) 

ʋʩʪʘʚʢʠ ʏɸʇɺʏ ʧʨʝʜʩʪʘʚʣʝʥ ̔ʚ (ʊʘʙʣʠʮʷ 24). 

 

ʊʘʙʣʠʮʷ 24 ʋʩʪʘʚʢʠ ʏɸʇɺʏ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʩʪʫʧʝʥʷ ɺʠʤʢ., ɺʢʣ.. 

ʋʩʪʘʚʢʘ ʏɸʇɺʏ ʟʘ ʯʘʩʪʦʪʦʶ, (Fʩʨ.) 
ʚʽʜ 49 ʜʦ 55 ɻʮ, 

ʢʨʦʢ 0,01 ɻʮ 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʥʝʥʥʷ ʟʘ ʯʘʩʪʦʪʦʶ, (˗̃) 
ʚʽʜ 0,1 ʜʦ 0,5 ɻʮ, 

ʢʨʦʢ 0,1 ɻʮ 

ʈʦʙʦʪʘ ʟ ʢʦʥʪʨʦʣʝʤ ɸʏʈʏ 
ɺʠʤʢ. ʢʦʥʪʨʦʣʴ ɸʏʈʏ 1 ʘʙʦ 

ʢʦʥʪʨʦʣʴ ɸʏʈʏ 2 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʏɸʇɺʏ, 

(˟̒ )̑ 
ʚʽʜ 0 ʜʦ 600000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʽʤʧʫʣʴʩʫ, (˟̨ ̍̐) 
ʚʽʜ 100 ʜʦ 1000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʧʦ ɹʅʅ ɺʠʤʢ., ɺʢʣ.. 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʧʦ ʉʇʏ ɺʠʤʢ., ɺʢʣ.. 
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4.11 ɸʚʪʦʤʘʪʠʯʥʝ ʧʦʚʪʦʨʥʝ ʚʢʣʶʯʝʥʥʷ (ɸʇɺ) 

ʇʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ ʜʚʘ ʩʪʫʧʝʥʽ ɸʇɺ. ɸʇɺ ʤʦʞʝ ʙʫʪʠ ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʠʤ 

(ʜʘʣʽ ʟʘ ʪʝʢʩʪʦʤ ʧʝʨʰʠʡ ʮʠʢʣ ʪʘ ʜʨʫʛʠʡ ʮʠʢʣ). ʇʫʩʢʦʚʠʤ ʩʠʛʥʘʣʦʤ ʜʣʷ 

ʩʧʨʘʮʶʚʘʥʥʷ ɸʇɺ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʟʘʭʠʩʪʠ ʄʉɿ 1é5, ɿʅɿ 1é4, ɿʅɿ ɺɻ 

1é2, ʆɹʈ 1é2, ɿʅ 1é4, ɼ.ʬ.1é8, ʘʙʦ ʧʦ ʘʚʘʨʽʡʥʦʤʫ ʚʽʜʢʣʶʯʝʥʥʶ. ʊʘʢʦʞ ʧʫʩʢ 

ɸʇɺ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚ ʨʝʞʠʤʽ çʇʫʩʢ ʟʘ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʶè. 

ʗʢʱʦ ʚ ʷʢʦʩʪʽ ʧʫʩʢʦʚʦʛʦ ʩʠʛʥʘʣʫ ɸʇɺ ʧʨʠʟʥʘʯʝʥʽ ʟʘʭʠʩʪʠ, ʪʘʢʠʡ ʧʫʩʢʦʚʠʡ 

ʩʠʛʥʘʣ ʙʫʜʝ ʬʦʨʤʫʚʘʪʠʩʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘ ʟʘʭʠʩʪʫè. 

ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʞʠʤʫ ɸʇɺ çʇʫʩʢ ʧʦ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽè ʧʫʩʢʦʚʠʡ 

ʩʠʛʥʘʣ ʙʫʜʝ ʩʬʦʨʤʦʚʘʥʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʚʦʭ ʫʤʦʚ:   

- ʥʘʷʚʥʽʩʪʴ ʩʠʛʥʘʣʫ ʈʇʆ (ɺɺ ʚʠʤʠʢʘʯ ʚʽʜʢʣʶʯʝʥʠʡ); 

- ʦʩʪʘʥʥʽʤ ʟʘ ʯʘʩʦʤ ʩʠʛʥʘʣʦʤ ʫʧʨʘʚʣʽʥʥʷ ʚʠʤʠʢʘʯʝʤ ʙʫʚ ʩʠʛʥʘʣ çɺʢʣʶʯʝʥʥʷ 

ɺɺè.  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʞʠʤʫ ɸʇɺ çʇʫʩʢ ʧʦ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽè ʫʩʽ ʧʫʩʢʠ ɸʇɺ ʚʽʜ 

ʟʘʭʠʩʪʽʚ ʙʣʦʢʫʪʁʴʩʷ. 

ʈʦʙʦʪʘ ɸʇɺ ʤʦʞʝ ʙʣʦʢʫʚʘʪʠʩʷ ʧʦ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʘʭ, ʚʽʜ ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʽʚ 

ʚʠʭʽʜʥʠʭ ʨʝʣʝ, ʟʘ ʩʠʛʥʘʣʘʤʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʢʽʣ ʝʣʝʢʪʨʦʤʘʛʥʽʪʽʚ 

ʚʢʣʶʯʝʥʥʷ/ʚʽʜʢʣʶʯʝʥʥʷ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʩʪʨʫʤʫ. ʗʢʱʦ ʟ'ʷʚʣʷʻʪʴʩʷ ʙʫʜʴ-ʷʢʘ ʟ ʫʤʦʚ 

ʙʣʦʢʫʚʘʥʥʷ, ʪʦ ɸʇɺ ʙʣʦʢʫʻʪʴʩʷ ʽ ʚʩʽ ʪʘʡʤʝʨʠ ʩʢʠʜʘʶʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʥʘ 

ʷʢʦʤʫ ʝʪʘʧʽ ʟʥʘʭʦʜʠʪʴʩʷ ʘʣʛʦʨʠʪʤ.  

ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ ɸʇɺ ʧʦ DI ʽ KL ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ  

(ʈʠʩʫʥʦʢ 55).  ʌʫʥʢʮʽʷ ʙʣʦʢʫʚʘʥʥʷ ɸʇɺ ʧʦ ʩʪʨʫʤʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʈʠʩʫʥʦʢ 56). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʮʠʢʣʽʚ ɸʇɺ ʬʦʨʤʫʻʪʴʩʷ ʦʜʠʥ 

ʩʠʛʥʘʣ çʈʦʙʦʪʘ ɸʇɺè ʜʣʷ ʦʜʥʦʛʦ ʩʪʫʧʝʥʷ. ʊʘʢ ʷʢ ʧʨʠʩʪʨʽʡ ʤʘʻ ʜʚʘ ʩʪʫʧʝʥʽ ɸʇɺ, 

ʪʦ ʤʦʞʫʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʜʚʘ ʩʠʛʥʘʣʠ çʈʦʙʦʪʘ ɸʇɺ 1è (ʧʝʨʰʠʡ ʩʪʫʧʽʥʴ, ʧʝʨʰʠʡ 

ʽ ʜʨʫʛʠʡ ʮʠʢʣ) ʽ çʈʦʙʦʪʘ ɸʇɺ 2è (ʜʨʫʛʠʡ ʩʪʫʧʽʥʴ, ʧʝʨʰʠʡ ʽ ʜʨʫʛʠʡ ʮʠʢʣ). ɼʘʥʽ 

ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ ʘʙʦ ʩʚʽʪʣʦʜʽʦʜʠ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʪʠ ɸʇɺ ʥʘʚʝʜʝʥʦ  ʥʘ (ʈʠʩʫʥʦʢ 57). 
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ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɸʇɺ ʧʦ DI1

ç0è - ɺʠʤʢ.

DI1 

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɸʇɺ ʧʦ DI40

ç0è - ɺʠʤʢ.

DI40

1

ɺʢʣ. ʧʨʷʤʦ

ɺʢʣ. ʥ̔ʚʝʨʩʥʦ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɸʇɺ ʧʦ KL1

ç0è - ɺʠʤʢ.

KL1 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ɸʇɺ ʧʦ KL40

ç0è - ɺʠʤʢ.

KL40 

ɺʢʣ. 

ɺʢʣ. 

1

ʌʫʥʢʮʽ̫ ʙʣʦʢ.  

ɸʇɺ ʧʦ DI

 

ʈʠʩʫʥʦʢ 55  ï ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʙʣʦʢʫʚʘʥʥʷ ɸʇɺ ʚʽʜ 

ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʪʘ ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʽʚ ʨʝʣʝ 

 
 

1
Ia(1-ʘ ʛʘʨʤ.) > Iʫ

Ib(1-ʘ ʛʘʨʤ.) > Iʫ

Ic(1-ʘ ʛʘʨʤ.) > Iʫ

1
Iab(1-ʘ ʛʘʨʤ.) > Iʫ

Ibc(1-ʘ/ʛʘʨʤ.) > Iʫ

Ica(1-ʘ ʛʘʨʤ.) > Iʫ

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ

 ɸʇɺ ʧʦ ʩʪʨʫʤʫ

Iʬ

Iʣ

ʋʩʪʘʚʢʘ ʧʦ 

ʩʪʨʫʤʫ ç1è ɺʠʤʢ.

ʌʫʥʢʮʽ̫  

ʙʣʦʢʫʚʘʥʥʷ 

ɸʇɺ ʧʦ 

ʩʪʨʫʤʫ

  

ʈʠʩʫʥʦʢ 56 ï ɸʣʛʦʨʠʪʤ ʙʣʦʢʫʚʘʥʥʷ ɸʇɺ ʟʘ ʩʪʨʫʤʦʤ 



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

100 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ʌ
ʫ
ʥ
ʢ
ʮ

ʽ̫
 

ʦ
ʧ
ʝ
ʨ
ʘ
ʪ
ʠ
ʚ
ʥ
ʦ

ʛ
ʦ
 

ʙ
ʣ
ʦ
ʢ
ʫ
ʚ
ʘ
ʥ
ʥ
ʷ

 

ʧ
ʦ
 

D
I/

K
L

ʌ
ʫ
ʥ
ʢ
ʮ
ʽ
ʷ
 

ʙ
ʣ
ʦ
ʢ
ʫ
ʚ
ʚ
ʘ
ʥ
ʥ
ʷ
 

ɸ
ʇ
ɺ
 
ʧ
ʦ
 
ʩ
ʪ
ʨ
ʫ
ʤ
ʫ

ʌ
ʫ
ʥ
ʢ
ʮ
ʽ
ʷ
 

ʙ
ʣ
ʦ
ʢ
ʫ
ʚ
ʘ
ʥ
ʥ
ʷ
 

ɸ
ʇ
ɺ
 
ʧ
ʦ
 
ʩ
ʪ
ʨ
ʫ
ʤ
ʫ

ç
0
è
-ɺ
ʠ
ʤ
ʢ

ʈ
ʦ
ʙ
ʦ
ʪ
ʘ

 ʄ
ʉ
ɿ
 1
..

.5

ʈ
ʦ
ʙ
ʦ
ʪ
ʘ

 ɿ
ʅ
ɿ
 

1
..

.4
  

ʈ
ʦ
ʙ
ʦ
ʪ
ʘ

 ɿ
ʅ
ɿ
 
ɺ
ɻ
 

1
..
2

  

ʈ
ʦ
ʙ
ʦ
ʪ
ʘ

 ɿ
ʅ
 1
..

.4
  

ʈ
ʦ
ʙ
ʦ
ʪ
ʘ

 ʆ
ɹ
ʈ
 

1
..

2
  

ʈ
ʦ
ʙ
ʦ
ʪ
ʘ

 ɼ
ʬ
 1
..

.8
  

ʈ
ʦ
ʙ
ʦ
ʪ
ʘ
 

ʧ
ʦ
 
ʘ
ʚ
ʘ
ʨ

. 
ʚ
ʽ
ʜ
ʢ

ʣ
. 

 

ç
0
è
-ɺ
ʠ
ʤ
ʢ

ç
0
è
-ɺ
ʠ
ʤ
ʢ

ç
0
è
-ɺ
ʠ
ʤ
ʢ

ç
0
è
-ɺ
ʠ
ʤ
ʢ

ç
0
è
-ɺ
ʠ
ʤ
ʢ

ç
0
è
-ɺ
ʠ
ʤ
ʢ

ç
0
è
-ɺ
ʠ
ʤ
ʢ

ç
0
è
-ɺ
ʠ
ʤ
ʢ

ɺ
ʢ
ʣ

ɺ
ʢ
ʣ

ɺ
ʢ
ʣ

ɺ
ʢ
ʣ

ɺ
ʢ
ʣ

ɺ
ʢ
ʣ

ɺ
ʢ
ʣ

ɺ
ʢ
ʣ

ɺ
ʢ
ʣ

 

ʈ
ʠ
ʩ
ʫ
ʥ
ʦ
ʢ
 

5
7ï

 ʌ
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ʗʢʱʦ ɸʇɺ ʜʦʟʚʦʣʝʥʦ, ʪʦ ʟʘ ʬʘʢʪʦʤ ʧʦʷʚʠ ʩʠʛʥʘʣʫ ʧʫʩʢʫ ɸʇɺ ʧʝʨʝʚʽʨʷʻʪʴʩʷ 

ʩʪʘʥ ʪʘʡʤʝʨʘ ʛʦʪʦʚʥʦʩʪʽ (ʫ ʧʘʤ'ʷʪʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʛʦʪʦʚʥʦʩʪʽ ɸʇɺ ʜʣʷ ʧʫʩʢʫ 

ʯʝʨʝʟ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʪʷʛʦʤ 500 ʤʩ ʧʽʩʣʷ ʟʥʷʪʪʷ ʩʠʛʥʘʣʫ ʈʇɺ). ʗʢʱʦ ʪʘʡʤʝʨ 

ʛʦʪʦʚʥʦʩʪʽ ʟʘʚʝʨʰʠʚ ʚʽʜʣʽʢ, ʪʦ ʟʘʧʫʩʪʠʪʴʩʷ ʪʘʡʤʝʨ ʟʘʪʨʠʤʢʠ ʥʘ ʩʧʨʘʮʶʚʘʥʥʷ ɸʇɺ 

ʧʝʨʰʦʛʦ ʮʠʢʣʫ. ʆʜʥʦʯʘʩʥʦ ʨʦʟʧʦʯʥʝʪʴʩʷ ʦʯʽʢʫʚʘʥʥʷ (ʧʨʦʪʷʛʦʤ 500 ʤʩ) 

ʚʽʜʢʣʶʯʝʥʥʷ ʚʠʤʠʢʘʯʘ ʟʘ ʬʘʢʪʦʤ ʟʥʷʪʪʷ ʩʠʛʥʘʣʫ ʈʇɺ.  

ʗʢʱʦ ʚʠʤʠʢʘʯ ʥʝ ʚʽʜʢʣʶʯʠʪʴʩʷ ʧʨʦʪʷʛʦʤ 500 ʤʩ ʧʽʩʣʷ ʧʦʷʚʠ ʩʠʛʥʘʣʫ çʇʫʩʢ 

ɸʇɺè, ʚʩʽ ʪʘʡʤʝʨʠ ʩʢʠʥʫʪʴʩʷ, ʘ ʥʘʩʪʫʧʥʠʡ ʧʫʩʢ ɸʇɺ ʩʪʘʥʝ ʤʦʞʣʠʚʠʡ ʪʽʣʴʢʠ ʧʽʩʣʷ 

ʨʫʯʥʦʛʦ ʚʢʣʶʯʝʥʥʷ ʚʠʤʠʢʘʯʘ ʽ ʟʘʚʝʨʰʝʥʥʷ ʚʽʜʣʽʢʫ ʪʘʡʤʝʨʘ ʛʦʪʦʚʥʦʩʪʽ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʘʣʛʦʨʠʪʤ ʧʦʯʥʝ ʧʨʘʮʶʚʘʪʠ ʟ ʧʝʨʰʦʛʦ ʮʠʢʣʫ. 

ʗʢʱʦ ʚʠʤʠʢʘʯ ʚʽʜʢʣʶʯʠʪʴʩʷ ʰʚʠʜʰʝ ʥʽʞ ʟʘ 500 ʤʩ, ʪʘʡʤʝʨ ʟʘʪʨʠʤʢʠ ɸʇɺ 

ʧʝʨʰʦʛʦ ʮʠʢʣʫ ʟʘʚʝʨʰʠʪʴ ʚʽʜʣʽʢ ʽ ʧʨʠ ʮʴʦʤʫ ʥʝ ʙʫʜʝ ʫʤʦʚʠ ʙʣʦʢʫʚʘʥʥʷ, ʪʦ 

ʩʬʦʨʤʫʻʪʴʩʷ ʩʠʛʥʘʣ çʈʦʙʦʪʘ ɸʇɺ1è ʧʝʨʰʦʛʦ ʮʠʢʣʫ. ʎʝʡ ʩʠʛʥʘʣ ʚʠʜʘʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ 5 ʤʩ . 

ʗʢʱʦ ʜʦʟʚʦʣʝʥʦ ʜʨʫʛʠʡ ʮʠʢʣ ɸʇɺ, ʪʦ ʟʘ ʬʘʢʪʦʤ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘ ɸʇɺ1è ʧʽʩʣʷ 

ʧʝʨʰʦʛʦ ʮʠʢʣʫ ʟʘʧʫʩʢʘʻʪʴʩʷ ʨʝʞʠʤ ʦʯʽʢʫʚʘʥʥʷ ʧʫʩʢʫ ʜʨʫʛʦʛʦ ʮʠʢʣʫ. ʉʢʠʜʘʻʪʴʩʷ 

ʨʝʞʠʤ ʦʯʽʢʫʚʘʥʥʷ ʧʫʩʢʫ ʜʨʫʛʦʛʦ ʮʠʢʣʫ ɸʇɺ ʟʘ ʬʘʢʪʦʤ ʥʘʷʚʥʦʩʪʽ ʩʠʛʥʘʣʫ 

ʙʣʦʢʫʚʘʥʥʷ, ʟʘ ʬʘʢʪʦʤ ʟʘʚʝʨʰʝʥʥʷ ʚʽʜʣʽʢʫ ʪʘʡʤʝʨʘ ʛʦʪʦʚʥʦʩʪʽ, ʟʘ ʬʘʢʪʦʤ 

ʚʽʜʩʫʪʥʦʩʪʽ ʚʢʣʶʯʝʥʥʷ ʚʠʤʠʢʘʯʘ ʧʨʦʪʷʛʦʤ 500 ʤʩ ʧʽʩʣʷ ʧʦʷʚʠ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘ 

ɸʇɺ1è ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʮʠʢʣʫ ʯʝʨʝʟ 5 ʤʩ ʧʽʩʣʷ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘ ɸʇɺ1è ʧʽʩʣʷ ʜʨʫʛʦʛʦ 

ʮʠʢʣʫ. 

ʗʢʱʦ ʨʝʞʠʤ ʦʯʽʢʫʚʘʥʥʷ ɸʇɺ ʜʨʫʛʦʛʦ ʮʠʢʣʫ ʟʘʧʫʱʝʥʦ ʽ ʥʘʜʭʦʜʠʪʴ ʩʠʛʥʘʣ 

ʧʫʩʢʫ ɸʇɺ, ʪʦ ʟʘʧʫʩʢʘʻʪʴʩʷ ʚʽʜʣʽʢ ʪʘʡʤʝʨʘ ʟʘʪʨʠʤʢʠ ʜʨʫʛʦʛʦ ʮʠʢʣʫ ɸʇɺ. 

ʆʜʥʦʯʘʩʥʦ ʧʦʯʠʥʘʻʪʴʩʷ ʦʯʽʢʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 500 ʤʩ ʚʽʜʢʣʶʯʝʥʥʷ ʚʠʤʠʢʘʯʘ 

(ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʘ ʬʘʢʪʦʤ ʟʥʷʪʪʷ ʩʠʛʥʘʣʫ ʈʇɺ). ʗʢʱʦ ʚʠʤʠʢʘʯ ʥʝ ʚʽʜʢʣʶʯʠʪʴʩʷ 

ʧʨʦʪʷʛʦʤ 500 ʤʩ ʧʽʩʣʷ ʧʦʷʚʠ ʩʠʛʥʘʣʫ ʧʫʩʢ ɸʇɺ, ʪʦ ʚʽʜʙʫʜʝʪʴʩʷ ʩʢʠʜʘʥʥʷ ʚʩʽʭ 

ʪʘʡʤʝʨʽʚ, ʘ ʥʘʩʪʫʧʥʠʡ ʧʫʩʢ ɸʇɺ ʩʪʘʥʝ ʤʦʞʣʠʚʠʤ ʣʠʰʝ ʧʽʩʣʷ ʨʫʯʥʦʛʦ ʚʤʠʢʘʥʥʷ 

ʚʠʤʠʢʘʯʘ ʪʘ ʟʘʚʝʨʰʝʥʥʷ ʚʽʜʣʽʢʫ ʪʘʡʤʝʨʘ ʛʦʪʦʚʥʦʩʪʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤ ʧʦʯʥʝ 

ʧʨʘʮʶʚʘʪʠ ʟ ʧʝʨʰʦʛʦ ʮʠʢʣʫ. 
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ʗʢʱʦ ʚʠʤʠʢʘʯ ʚʠʤʢʥʝʪʴʩʷ ʰʚʠʜʰʝ ʥʽʞ ʟʘ 500 ʤʩ, ʪʘʡʤʝʨ ʟʘʪʨʠʤʢʠ ɸʇɺ 

ʜʨʫʛʦʛʦ ʮʠʢʣʫ ʟʘʚʝʨʰʠʪʴ ʚʽʜʣʽʢ. ʗʢʱʦ ʥʝ ʙʫʜʝ ʫʤʦʚʠ ʙʣʦʢʫʚʘʥʥʷ, ʪʦ ʩʬʦʨʤʫʻʪʴʩʷ 

ʩʠʛʥʘʣ çʈʦʙʦʪʘ ɸʇɺ 1(2)è ʧʦ ʜʨʫʛʦʤʫ ʮʠʢʣʫ. ʎʝʡ ʩʠʛʥʘʣ ʚʠʜʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 5 ʤʩ. 

ʗʢʱʦ ʧʨʠ ʧʦʷʚʽ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘ ɸʇɺè, ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʜʨʫʛʦʛʦ ʮʠʢʣʫ 

ʚʠʤʠʢʘʯ ʚʚʽʤʢʥʝʪʴʩʷ, ̔  ʟʘ ʬʘʢʪʦʤ ʧʨʠʭʦʜʫ ʩʠʛʥʘʣʫ ʈʇɺ ʟʘʚʝʨʰʠʪʴʩʷ ʚʽʜʣʽʢ ʪʘʡʤʝʨʘ 

ʛʦʪʦʚʥʦʩʪʽ, ʪʦ ʥʘʩʪʫʧʥʦʛʦ ʨʘʟʫ ɸʇɺ ʨʦʟʧʦʯʥʝ ʨʦʙʦʪʫ ʟ ʧʝʨʰʦʛʦ ʮʠʢʣʫ.  

ʗʢʱʦ ʧʨʠ ʧʦʷʚʽ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘ ɸʇɺè, ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʜʨʫʛʦʛʦ ʮʠʢʣʫ 

ʚʠʤʠʢʘʯ ʥʝ ʚʚʽʤʢʥʝʪʴʩʷ, ʪʦ ʥʘʩʪʫʧʥʦʛʦ ʨʘʟʫ ɸʇɺ ʨʦʟʧʦʯʥʝ ʨʦʙʦʪʫ ʣʠʰʝ ʧʽʩʣʷ 

ʨʫʯʥʦʛʦ ʚʤʠʢʘʥʥʷ ʚʠʤʠʢʘʯʘ. ʇʽʩʣʷ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤ ʧʦʯʥʝ ʧʨʘʮʶʚʘʪʠ ʟ ʧʝʨʰʦʛʦ 

ʮʠʢʣʫ. 

ʇʨʠ ʢʦʥʬʽʛʫʨʫʚʘʥʥʽ ʨʝʣʝ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʦʙʦʪʠ ɸʇɺ, ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʯʘʩ 5 ʤʩ, ʚʧʨʦʜʦʚʞ ʷʢʦʛʦ ʚʠʜʘʻʪʴʩʷ ʩʠʛʥʘʣ çʈʦʙʦʪʘ ɸʇɺ 1(2)è. ʗʢʱʦ 

ʨʝʣʝ ʧʨʠʟʥʘʯʝʥʝ ʚ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ, ʚʦʥʦ ʚʽʜʧʨʘʮʶʻ ʧʨʦʪʷʛʦʤ ʯʘʩʫ, ʟʘʜʘʥʦʛʦ 

ʜʣʷ ʚʢʣʶʯʝʥʥʷ. ʗʢʱʦ ʨʝʣʝ ʧʨʠʟʥʘʯʝʥʝ ʚ ʧʦʪʝʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ, ʚʦʥʦ ʚʽʜʧʨʘʮʶʻ 

ʧʨʦʪʷʛʦʤ ʯʘʩʫ, ʟʘʜʘʥʦʛʦ ʜʣʷ ʟʘʪʨʠʤʢʠ ʥʘ ʚʽʜʢʣʶʯʝʥʥʷ ʩʠʛʥʘʣʫ ʘʢʪʠʚʘʮʽʾ. ʇʨʠ 

ʮʴʦʤʫ, ʷʢʱʦ ʮʝʡ ʯʘʩ ʤʝʥʰʝ 5 ʤʩ, ʪʦ ʨʝʣʝ ʥʝ ʚʢʣʶʯʠʪʴʩʷ. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʙʘʛʘʪʦʨʘʟʦʚʠʤ ʚʢʣʶʯʝʥʥʷʤ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʬʦʨʤʫʚʘʪʠ ʩʠʛʥʘʣ 

çʈʦʙʦʪʘ ɸʇɺ 1(2)è ʥʘ ʚʢʣʶʯʝʥʥʷ ʚʠʤʠʢʘʯʘ ʯʝʨʝʟ ʬʫʥʢʮʽʶ ʫʧʨʘʚʣʽʥʥʷ ʚʠʤʠʢʘʯʝʤ, 

ʚ ʷʢʦʤʫ ʨʝʘʣʽʟʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʙʣʦʢʫʚʘʥʥʷ ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʚʢʣʶʯʝʥʴ. 

ʂʦʥʬʽʛʫʨʘʮʽʷ ɸʇɺ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ (ʊʘʙʣʠʮ ̫25). 

ʋʩʪʘʚʢʠ ɸʇɺ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 26). 

ʊʘʙʣʠʮ ̫25 ʂʦʥʬʽʛʫʨʘʮʽʷ ɸʇɺ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɹʣʦʢʫʚʘʥʥʷ ɸʇɺ ʟʘ DI1é40 ɺʠʤʢ., ɺʢʣ. ʧʨʷʤʦ, ɺʢʣ. ʽʥʚʝʨʩʥʦ 

ɹʣʦʢʫʚʘʥʥʷ ɸʇɺ ʧʦ ʦʜʥʦʤʫ ʟ KL1é40 ɺʢʣ., ɺʠʤʢ. 

ɹʣʦʢʫʚʘʥʥʷ ɸʇɺ ʧʦ ʅʎɽɺʆ ɺʢʣ., ɺʠʤʢ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʈʇɺ 
ɺʠʤʢ., DI1 ... 40 ʧʨʷʤʦ , 

DI1é40 ʽʥʚʝʨʩʥʦ 

ʇʨʠʟʥʘʯʝʥʥʷ ʈʇʆ 
ɺʠʤʢ., ʽʥʚʝʨʩʽʷ ʈʇɺ 

DI1é40 ʧʨʷʤʦ , DI1é40 ʽʥʚʝʨʩʥʦ 
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ʊʘʙʣʠʮʷ 26 ʋʩʪʘʚʢʠ ɸʇɺ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

1 2 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʩʪʫʧʝʥʷ ɺʠʤʢ., ɺʢʣ.,  

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʛʦʪʦʚʥʦʩʪʽ ɸʇɺ, ˟̄ ̏̓̏̃Ȣ 
ʚʽʜ 1 ʜʦ 180 ʩ,  

ʢʨʦʢ 1 ʩ 

ɼʦʟʚʽʣ ʙʣʦʢʫʚʘʥʥʷ ʧʦ ʩʪʨʫʤʫ 
ɺʢʣ. ʧʦ Ὅ̌,  ɺʢʣ. ʧʦ Ὅ̕,  

ʘʙʦ ɺʠʤʢ. 

ʋʩʪʘʚʢʘ ʩʪʨʫʤʫ ʙʣʦʢʫʚʘʥʥʷ,  Ὅ̂̌̏̋ 
ɼʽʘʧʘʟʦʥ ʚʽʜ 0,1 ʜʦ 120 ɸ, 

ʢʨʦʢ 0,1 ɸ 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ 1-ʛʦ ʢʨʘʪʘ (ʮʠʢʣʘ) ɸʇɺ 
ʚʽʜ 100 ʜʦ 25000 ʤʩ, 

ʢʨʦʢ 100 ʤʩ 

ɼʦʟʚʽʣ 2-ʛʦ ʢʨʘʪʘ ɺʠʤʢ., ɺʢʣ.,  

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ 2-ʛʦ ʢʨʘʪʘ (ʮʠʢʣʘ) ɸʇɺ 
ʚʽʜ 100 ʜʦ 300000 ʤʩ, 

ʢʨʦʢ 100 ʤʩ 

ɼʦʟʚʽʣ ʧʫʩʢʫ ʧʦ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ɺʠʤʢ., ɺʢʣ.. 

ɼʦʟʚʽʣ ʧʫʩʢʫ ʧʦ ʘʚʘʨʽʡʥʦʤʫ ʚʽʜʢʣʶʯʝʥʥʶ ɺʠʤʢ., ɺʢʣ.. 

ɼʦʟʚʽʣ ʧʫʩʢʫ ʟʘ ʬʘʢʪʦʤ ʨʦʙʦʪʠ ɼ. ʬ. 1...8 ɺʠʤʢ., ɺʢʣ.. 

ɼʦʟʚʽʣ ʧʫʩʢʫ ɸʇɺ ʟʘ ʬʘʢʪʦʤ ʨʦʙʦʪʠ ʄʉɿ ɺʠʤʢ., ɺʢʣ. ʄʉɿ 1...5 

ɼʦʟʚʽʣ ʧʫʩʢʫ ɸʇɺ ʟʘ ʬʘʢʪʦʤ ʨʦʙʦʪʠ ɿʅɿ ɺʠʤʢ., ɺʢʣ. ɿʅɿ 1é4 

ɼʦʟʚʽʣ ʧʫʩʢʫ ɸʇɺ ʟʘ ʬʘʢʪʦʤ ʨʦʙʦʪʠ ɿʅɿ ɺɻ ɺʠʤʢ., ɺʢʣ. ɿʅɿ ɺɻ 1...2 

ɼʦʟʚʽʣ ʧʫʩʢʫ ɸʇɺ ʟʘ ʬʘʢʪʦʤ ʨʦʙʦʪʠ ʆɹʈ ɺʠʤʢ., ɺʢʣ. ʆɹʈ 1...2 

ɼʦʟʚʽʣ ʧʫʩʢʫ ɸʇɺ ʟʘ ʬʘʢʪʦʤ ʨʦʙʦʪʠ ɿʅ ɺʠʤʢ., ɺʢʣ. ɿʅ 1é4 

 

  



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

104 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

4.12 ʌʫʥʢʮʽʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʧʦʰʢʦʜʞʝʥʥʷ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ 

(ɺʄʇ) 

ɺʠʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʽ ʜʦ ʤʽʩʮʷ ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʦʤʝʥʪ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʩʪʨʫʤʦʚʠʭ ʟʘʭʠʩʪʽʚ, ʚʠʭʦʜʷʯʠ ʟ ʥʘʩʪʫʧʥʠʭ ʧʨʠʧʫʱʝʥʴ: 

1) ʤʽʩʮʝ ʧʦʰʢʦʜʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʣʠʰʝ ʜʣʷ ʧʦʰʢʦʜʞʝʥʴ, ʷʢʽ 

ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ ʢʦʨʦʪʢʝ ʟʘʤʠʢʘʥʥʷ (ʂɿ) ʥʘ ʧʦʚʽʪʨʷʥʠʭ ʪʘ ʢʘʙʝʣʴʥʠʭ ʣʽʥʽʷʭ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʝʨʤʽʥʘʣʫ 

ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ ʟ ʬʫʥʢʮʽʻʶ ɺʄʇ ʜʦ ʪʦʯʢʠ ʂɿ; 

2) ʚʽʜʩʪʘʥʴ ʜʦ ʪʦʯʢʠ ʂɿ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ ʧʝʪʣʽ ʂɿ ʫ 

ʤʦʤʝʥʪ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ ʟʘʭʠʩʪʫ ʚʽʜ ʂɿ ʟ ʧʦʜʘʣʴʰʠʤ 

ʧʝʨʝʨʘʭʫʥʢʦʤ ʚʽʜʩʪʘʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʚʞʠʥʠ ʪʘ ʧʠʪʦʤʦʛʦ ʦʧʦʨʫ ʢʦʞʥʦ ʾʜʽʣʷʥʢʠ 

ʣʽʥʽʾ; 

3) ʦʙʯʠʩʣʝʥʥʷ ʚʠʤʽʨʷʥʦʛʦ ʦʧʦʨʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʨʽʟʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʂɿ; 

4) ʚʠʜ ʂɿ (A0, B0, C0, AB, BC, CA) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʢʽʣʴʢʽʩʪʶ ʪʠʭ ʬʘʟ, ʚ ʷʢʠʭ 

ʙʫʚ ʧʨʠʩʫʪʥʽʡ ʩʪʨʫʤ ʂɿ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ. ʆʙʪʽʢʘʥʥʷ ʢʦʞʥʦʾ ʬʘʟʠ ʥʝʦʙʭʽʜʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʩʪʨʫʤʫ ʂɿ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʘʢʪʦʤ ʚʠʢʦʥʘʥʥʷ ʜʣʷ ʥʝʾ ʥʘʩʪʫʧʥʦʾ ʫʤʦʚʠ: 

Ό πȟωάὥὼ Όȟ Όȟ Ό ; (5) 

Ό πȟωάὥὼ Όȟ Όȟ Ό ; (6) 

Ό πȟωάὥὼ Όȟ Όȟ Ό ; (7) 

5) ʨʝʞʠʤ ʟʘ ʢʽʣʴʢʽʩʪʶ ʬʘʟ, ʱʦ ʦʙʪʽʢʘʶʪʴʩʷ ʩʪʨʫʤʦʤ ʂɿ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʩʣʷ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʫ ʟʘʭʠʩʪʫ; 

6) ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʦʧʽʨ ʜʦ ʤʽʩʮʷ ʂɿ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ ʧʝʪʣ ̔ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʚʠʜʫ A0, B0, C0.  ʋ ʧʨʦʮʝʩʽ ʚʠʟʥʘʯʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʦʧʦʨʫ ʚʨʘʭʦʚʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʤʧʝʥʩʘʮʽʾ ʬʘʟʥʦʛʦ 

ʩʪʨʫʤʫ ʩʪʨʫʤʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

7) ʟʘʜʘʻʪʴʩʷ ʤʦʜʝʣʴ ʣʽʥʽʾ, ʱʦ ʤʽʩʪʠʪʴ ʧʠʪʦʤʽ ʦʧʦʨʠ ʪʘ ʜʦʚʞʠʥʠ ʧʦʩʣʽʜʦʚʥʦ (ʚʽʜ 

ʰʠʥ) ʚʢʣʶʯʝʥʠʭ 10 ʜʽʣʷʥʦʢ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʧʦʰʢʦʜʞʝʥʥʷ ʟ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ (ʚʠʤʽʨʷʥʦʛʦ) ʦʧʦʨʫ ῶ̑ 

ʧʦʝʪʘʧʥʦ ʚʽʜʥʽʤʘʶʪʴ ʦʧʽʨ ʧʝʨʰʦʾ, ʜʨʫʛʦʾ ... ʧ'ʷʪʦʾ ʜʽʣʷʥʦʢ - ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ 
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ʦʪʨʠʤʘʥʠʡ ʦʧʽʨ ʥʝ ʩʪʘʥʝ ʤʝʥʰʝ ʦʧʦʨʫ ʥʘʩʪʫʧʥʦʾ ʧʦ ʧʦʨʷʜʢʫ ʜʽʣʷʥʢʠ. ɼʦʚʞʠʥʫ ʣʽʥʽʾ 

ʜʦ ʪʦʯʢʠ ʂɿ ʥʘ ʟʘʟʥʘʯʝʥʽʡ ʥʘʩʪʫʧʥʽʡ ʜʽʣʷʥʮʽ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ ʧʦʜʽʣʫ ʟʥʘʯʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʦʧʦʨʫ, ʱʦ ʟʘʣʠʰʠʚʩʷ ʧʽʩʣʷ ʚʩʽʭ ʚʽʜʥʽʤʘʥʴ, ʥʘ ʧʠʪʦʤʠʡ ʦʧʽʨ ʮʽʻʾ 

ʜʽʣʷʥʢʠ. ɼʦ ʦʪʨʠʤʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʥʘ ʦʩʪʘʥʥʽʡ (ʘʚʘʨʽʡʥʽʡ) ʜʽʣʷʥʮʽ ʜʦʜʘʶʪʴ 

ʜʦʚʞʠʥʠ ʚʩʽʭ ʧʦʧʝʨʝʜʥʽʭ ʜʽʣʷʥʦʢ, ʪʘ ʦʜʝʨʞʫʶʪʴ ʧʦʚʥʫ ʜʦʚʞʠʥʫ ʣʽʥʽʾ ʜʦ ʤʽʩʮʷ ʂɿ. 

ʗʢʱʦ ʦʧʽʨ ʚʠʭʦʜʠʪʴ ʙʽʣʴʰʝ ʩʫʤʘʨʥʦʛʦ ʦʧʦʨʫ ʚʩʽʭ ʜʽʣʷʥʦʢ ʣʽʥʽʾ, ʪʦ ʧʨʠʩʪʨʽʡ 

ʬʽʢʩʫʻ çL > maxè. 

ʇʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ɹʅʅ ʬʫʥʢʮʽʷ ɺʄʇ  ʙʣʦʢʫʻʪʴʩʷ, ʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ɾɸ 

ʬʽʢʩʫʻʪʴʩʷ çL = ---è. 

ʇʨʠʢʣʘʜ: 

ʇʦʚʽʪʨʷʥʘ ʣʽʥʽʷ 35 ʢɺ ʚʠʢʦʥʘʥʘ ʜʨʦʪʦʤ ɸʉ-95 ʜʦʚʞʠʥʦʶ 15 ʢʤ. ɿʘ 

ʜʦʚʽʜʢʦʚʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʣʽʥʽʾ ɸʉ-95 ʧʠʪʦʤʠʡ ʦʧʽʨ ʘʢʪʠʚʥʠʡ/ʨʝʘʢʪʠʚʥʠʡ ʩʢʣʘʜʘʻ:  

Ὑ̔  ̅= 0,306 ʆʤ/ʢʤ,   ̔  ̅= 0,334 ʆʤ/ʢʤ.  ʆʪʨʠʤʫʻʤʦ: 

ῶ̔ ̅ Ὑ̔ ̅  ̔ ̅ πȟσπφπȟσστ πȟτυσ ̨ Ⱦ̍̋ .̍ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʪʨʠʬʘʟʥʦʤʫ ʂɿ ʥʘ ʮʽʡ ʣʽʥʽʾ (Ό̋=̈ 10 ʢɸ, Ὗ̋ =̈ 27 ʢɺ, ʧʨʠ 

ʢʦʝʬʽʮʽʻʥʪʘʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ὑ̓  ̒= 1000,  ὑ̓ =̎ 1000) ʚʽʜʩʪʘʥʴ ʜʦ ʤʽʩʮʷ ʧʦʰʢʦʜʞʝʥʥʷ 

L = 3,44 ʢʤ 

ʋʩʪʘʚʢʠ ɺʄʇ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 27).              

ʊʘʙʣʠʮʷ 27 ʋʩʪʘʚʢʠ ɺʄʇ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɼʦʚʞʠʥʘ ʜʽʣʷʥʢʠ , L (1é10) 
ʚʽʜ 0 ʜʦ 100 ʢʤ, 

ʢʨʦʢ 0,01 ʢʤ 

ʇʠʪʦʤʠʡ ʦʧʽʨ ὤ̔  ̅ʜʽʣʷʥʢʠ (1é10) 
ʚʽʜ 0,2 ʜʦ 1,5 ʆʤ/ʢʤ, 

ʢʨʦʢ 0,01 ʆʤ/ʢʤ 

ɼʽʡʩʥʘ ʯʘʩʪʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʬʘʟʥʦʛʦ 

ʩʪʨʫʤʫ ʩʪʨʫʤʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Re(K) 

ʚʽʜ 0 ʜʦ 10, 

ʢʨʦʢ 0,01 

ʋʷʚʥʘ ʯʘʩʪʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʬʘʟʥʦʛʦ 

ʩʪʨʫʤʫ ʩʪʨʫʤʦʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Im(K) 

ʚʽʜ 0 ʜʦ 10, 

ʢʨʦʢ 0,01 
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4.13 ɿʘʭʠʩʪ ʚʽʜ ʦʙʨʠʚʽʚ ʢʽʣ ʥʘʧʨʫʛʠ (ɹʅʅ) 

ʋ ʧʨʠʩʪʨʦʾ ʦʙʨʠʚ ʢʽʣ ʥʘʧʨʫʛʠ ʦʩʥʦʚʥʦʾ ʚʪʦʨʠʥʥʦʾ ʦʙʤʦʪʢʠ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʘ 

ʩʫʤʦʶ ʥʘʧʨʫʛʠ ʚʽʜ ʦʩʥʦʚʥʦʾ ʚʪʦʨʠʥʥʦʾ ʦʙʤʦʪʢʠ ʊʅ ʽ ʜʦʜʘʪʢʦʚʦʾ ʚʪʦʨʠʥʥʦʾ ʦʙʤʦʪʢʠ 

ʊʅ. 

ʇʨʠ ʜʦʟʚʦʣʽ ʨʦʙʦʪʠ ɹʅʅ ʦʜʥʦʯʘʩʥʦ ʚʢʣʶʯʘʻʪʴʩʷ ʘʣʛʦʨʠʪʤ ʧʦ ʩʫʤ̔ ʥʘʧʨʫʛ. 

ʇʨʘʮʶʶʯʠ ʧʦ ʩʫʤʽ ʥʘʧʨʫʛ, ʬʫʥʢʮʽʷ ɹʅʅ ʨʝʘʛʫʻ ʥʘ ʧʝʨʝʚʠʱʝʥʥʷ ʦʙʨʘʥʦʾ 

ʫʩʪʘʚʢʠ Ὗ̎ ̂ͅˎ ˚ ̊ ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʥʘʧʨʫʛʦʶ ʥʝʙʘʣʘʥʩʫ Ὗ̂ ̎.̎   

ʌʫʥʢʮʽʷ ɹʅʅ ʧʨʘʮʶʻ ʟʘ ʥʘʧʨʫʛʦʶ ʥʝʙʘʣʘʥʩʫ ʨʦʟʨʘʭʦʚʘʥʦʶ ʟʘ ʬʦʨʤʫʣʦʶ: 

Ὗ̂ ̎̎ Ὗ Ὗ Ὗ σὟᴂ,       (8)
 

ʜʝ: Ua , Ub , Uc ï ʮʝ ʬʘʟʥ ̔ʥʘʧʨʫʛʠ ʦʩʥʦʚʥʦʾ ʚʪʦʨʠʥʥʦʾ ʦʙʤʦʪʢʠ ʊʅ; 

σὟ  ï ʥʘʧʨʫʛʘ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ  ʜʦʜʘʪʢʦʚʦʾ ʚʪʦʨʠʥʥʦʾ ʦʙʤʦʪʢʠ ʊʅ. 

σὟ ᴂ ï ʥʘʧʨʫʛʘ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʦʜʘʪʢʦʚʦʾ ʚʪʦʨʠʥʥʦʾ ʦʙʤʦʪʢʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

σὟ ᴂ 
̓̎

̓̎
σὟ.  (9) 

ɺʝʢʪʦʨʥʘ ʜʽʘʛʨʘʤʘ ʥʘʧʨʫʛ ʥʘ ʊʅ, ʘ ʪʘʢʦʞ ʥʘʧʨʫʛ ʚ ʘʣʛʦʨʠʪʤʽ ɹʅʅ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ  (ʈʠʩʫʥʦʢ 58). 

3Uoô

Ua

Ub
Uc

 

ʈʠʩʫʥʦʢ 58  ï ɺʝʢʪʦʨʥʘ ʜʽʘʛʨʘʤʘ ʥʘʧʨʫʛʠ ʚ ʘʣʛʦʨʠʪʤʽ ɹʅʅ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʚʠʤʢʥʝʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ (ɸɺ) ʫ ʚʪʦʨʠʥʥʽʡ 

ʦʙʤʦʪʮʽ ʊʅ ʫ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʦ ʘʣʛʦʨʠʪʤ ɹʅʅ ʟ ʟʦʚʥʽʰʥʽʤ ʧʫʩʢʦʤ. 

ɽʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʟ'ʻʜʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ ʽʟ ʟʦʚʥʽʰʥʽʤ 

ʧʫʩʢʦʤ ʩʫʤʽʱʝʥʘ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʭʝʤʦʶ ʚʽʜʧʦʚʽʜʥʦʾ ʯʘʩʪʠʥʠ ɹʅʅ ʟʦʙʨʘʞʝʥʘ 

ʥʘ  (ʈʠʩʫʥʦʢ 59). 
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SF

+Eʉ -Eʉ

KV1 KV2 Q1(2) 

ʈʝʣʝ ɿʄʅ ʚ ʩʭʝʤ̔ 

ʊɺʇ 1(2) ʘʙʦ 

ɼʨʫʛʦʛʦ ʊʅ 1(2)

ɸɺ ʚ ʩʭʝʤ ̔ʊʅ 1(2)

Uʘb<0,7U  ͤ͊ ͋ͦ  Ubʩ<0,7Uͤ ͊͋ ͦ Uʩʘ<0,7Uͤ

DI ɹʅʅ1

                                &

ʟʦʚʥ̔ ʥh̔ʡ ʧʫʩʢ

ʈʦʙʦʪʘ ɹʅʅ1

ʈʉ83-ɸɺ3

Q1 Q2
ʉɺ

ʊɺʇ1

ʊʅ1

 

ʈʠʩʫʥʦʢ 59 ï ɺʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʢʽʣ ʥʘʧʨʫʛʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ 

ʜʨʫʛʦʛʦ ʊɺʇ ʘʙʦ ʊʅ ʪʘ ʙʣʦʢ ʢʦʥʪʘʢʪʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ ʊʅ 

 

ɹʅʅ ʟʘʧʫʩʢʘʻʪʴʩʷ ʩʠʛʥʘʣʦʤ ʟʦʚʥʽʰʥʴʦʛʦ ʧʫʩʢʫ ʚʽʜ ʦʜʥʦʛʦ ʽʟ ʜʠʩʢʨʝʪʥʠʭ 

ʚʭʦʜʽʚ DI1é40. ʇʨʠ ʮʴʦʤʫ ɹʅʅ ʩʧʨʘʮʶʻ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʥʠʞʯʝ 

πȟχὟ̎ ʭʦʯʘ ʙ ʦʜʥʽʻʾ ʣʽʥʽʡʥʦʾ ʥʘʧʨʫʛʠ, ʱʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʧʨʠʩʪʨʦʻʤ. ʂʦʤʙʽʥʘʮʽʷ 

ʢʦʥʪʨʦʣʶ ʥʘʷʚʥʦʩʪʽ ʟʘʟʥʘʯʝʥʦʛʦ ʟʥʠʞʝʥʥʷ ʦʜʥʽʻʾ ʟ ʥʘʧʨʫʛ ʽ ʩʠʛʥʘʣʫ ʟʦʚʥʽʰʥʴʦʛʦ 

ʧʫʩʢʫ ɹʅʅ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʢʦʥʪʨʦʣʶ ʩʧʨʘʚʥʦʩʪʽ ʢʽʣ ʥʘʧʨʫʛʠ ʟʘ 

ʬʘʢʪʦʤ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʊʅ, ʜʦ ʷʢʦʛʦ ʧʽʜʢʣʶʯʝʥʦ ʧʨʠʩʪʨʽʡ, ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʙʫʜʴ-ʷʢʦʛʦ ʽʥʰʦʛʦ ʊʅ ʘʙʦ ʊɺʇ. ʉʠʛʥʘʣ ʚʽʜʩʫʪʥʦʩʪʽ ʟʥʠʞʝʥʥʷ 

ʥʘʧʨʫʛʠ ʽʥʰʦʛʦ ʊʅ ʧʦʜʘʻʪʴʩʷ ʚʽʜ ʢʦʥʪʘʢʪʫ ʨʝʣʝ ʥʘʧʨʫʛʠ ʚ ʩʭʝʤʽ ʮʴʦʛʦ ʊʅ ʥʘ ʚʭʽʜ 

ʟʦʚʥʽʰʥʴʦʛʦ ʧʫʩʢʫ ɹʅʅ. ɺʢʣʶʯʝʥʥʷ ʙʣʦʢ ʢʦʥʪʘʢʪʫ ʚʠʤʠʢʘʯʘ Q1(2) ) ʧʦʩʣʽʜʦʚʥʦ ʟ 

ʢʦʥʪʘʢʪʘʤʠ ʨʝʣʝ ʥʘʧʨʫʛʠ ʽʥʰʦʛʦ ʊʅ ʘʙʦ ʊɺʇ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʟʘʡʚʦʤʫ 

ʩʧʨʘʮʶʚʘʥʥʶ ɹʅʅ ʧʨʠ ʚʽʜʢʣʶʯʝʥʥʽ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʤʠʢʘʯʘ. ɺ ʮʴʦʤʫ ʘʣʛʦʨʠʪʤʽ ʚʭʽʜ 

ʟʦʚʥʽʰʥʴʦʛʦ ʧʫʩʢʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʫʩʢʫ ɹʅʅ ʧʦ ʬʘʢʪʫ 
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ʚʠʤʢʥʝʥʥʷ ʙʣʦʢ-ʢʦʥʪʘʢʪʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʫ ʚʪʦʨʠʥʥʽʡ 

ʦʙʤʦʪʮʽ ʊʅ. 

ɹʅʅ ʩʧʨʘʮʴʦʚʫʻ ʷʢʱʦ: 

ï ʟʘ ʩʢʣʘʜʦʚʠʤʠ ʟʚʦʨʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ U2 > Uʫ, ʪʘ I2 < Iʫ; 

ï ʟʘ ʩʢʣʘʜʦʚʠʤʠ ʧʨʷʤʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ U1 < Uʫ, ʪʘ Iʫmin < I1 < Iʫmʘʭ; 

ï ʟʘ ʩʢʣʘʜʦʚʠʤʠ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 3U0 > Uʫ, ʪʘ 3I0 < ɯʫ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʣʦʛʽʢʠ ɹʅʅ  ʥʘʚʝʜʝʥʦ ʥʘ  (ʈʠʩʫʥʦʢ 60). 

ʋʩʪʘʚʢʠ ʬʫʥʢʮʽʾ ɹʅʅ ʧʨʝʜʩʪʘʚʣʝʥʽ  ʚ (ʊʘʙʣʠʮʷ 28) 
 

&1
1

Uab < 0,7Uʥ

Ubc < 0,7Uʥ

Uca < 0,7Uʥ

ʈ
ʦ
ʙ
ʦ
ʪ
ʘ
 
ɹ
ʅ
ʅ

DI ɹʅʅ  

Uab
Ubc
Uca

U2 > Uy

Ia
Ib
Ic

I2<  Iy &

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʧʦ ʩʢʣʘʜʦʚʠʤ  

ʟʚʦʨʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ

ç0è-ɺʠʤʢ

Ua
Ub
Uc

Uʙʥʥ > Uy ʈʦʙʦʪʘ ʧʦ ʩʫʤ ̔ʥʘʧʨʫʛ

3Uʦ

Uab
Ubc
Uca

U1 < Uy

Ia
Ib
Ic

I1 > Iymin

&

Ia
Ib
Ic

I1 < Iymʘʭ

&

Uab
Ubc
Uca

3Uʦ > Uy

Ia
Ib
Ic

3Iʦ < Iy &

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʧʦ ʩʢʣʘʜʦʚʠʤ 

ʧʨʷʤʦ ʾʧʦʩʣʽʜʦʚʥʦʩʪʽ

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʧʦ ʩʢʣʘʜʦʚʠʤ 

ʥʫʣɹʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ

ʈʦʙʦʪʘ ʧʦ DI

ç0è-ɺʠʤʢ

ç0è-ɺʠʤʢ

ɺʢʣ

ɺʢʣ

ɺʢʣ

ɺʢʣ

ç0è-ɺʠʤʢ

ɼʦʟʚʽʣ

ʨʦʙʦʪʠ 

ɹʅʅ

 

ʈʠʩʫʥʦʢ 60 ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ɹʅʅ 
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ʊʘʙʣʠʮʷ 28 ʋʩʪʘʚʢʠ ʬʫʥʢʮʽʾ ɹʅʅ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

1 2 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɹʅʅ ʧʦ ʥʝʙʘʣʘʥʩʫ ɺʠʤʢ., ɺʢʣ. 

ʋʩʪʘʚʢʘ ʥʘʧʨʫʛʠ ʥʝʙʘʣʘʥʩʫ 
5,0é25 ɺ, 

ʢʨʦʢ 1 ɺ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɹʅʅ ʟʘ ʩʢʣʘʜʦʚʠʤʠ ʧʨʷʤʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ U1 
ɺʠʤʢ., ɺʢʣ. 

ʋʩʪʘʚʢʘ ʧʦ ʥʘʧʨʫʟʽ ʧʨʷʤʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ὗ ̒Ȣ̑ 
0,1 ... 100 ɺ, 

ʢʨʦʢ 0,1 ɺ 

ʋʩʪʘʚʢʘ ʩʪʨʫʤʫ ʥʠʞʥʴʦʾ ʤʝʞʽ  Ό  
0,1 ... 125 ɸ, 

ʢʨʦʢ 0,01 ɸ 

ʋʩʪʘʚʢʘ ʩʪʨʫʤʫ ʚʝʨʭʥʴʦʾ ʤʝʞʽ  Ό  
0,1 ... 125 ɸ, 

ʢʨʦʢ 0,01 ɸ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɹʅʅ ʟʘ ʩʢʣʘʜʦʚʠʤʠ ʟʚʦʨʦʪʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ U2 
ɺʠʤʢ., ɺʢʣ.. 

ʋʩʪʘʚʢʘ ʟʘ ʥʘʧʨʫʛʦʶ ʟʚʦʨʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Ὗ ̒Ȣ̑ 
0,1 ... 100 ɺ, 

ʢʨʦʢ 0,1 ɺ 

ʋʩʪʘʚʢʘ ʩʪʨʫʤʫ ʟʚʦʨʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ  Ό 
0,1 ... 100 ɸ, 

ʢʨʦʢ 0,01 ɸ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɹʅʅ ʟʘ ʩʢʣʘʜʦʚʠʤʠ ʥʫʣʴʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ  σὟ 
ɺʠʤʢ., ɺʢʣ. 

ʋʩʪʘʚʢʘ ʥʘʧʨʫʛʠ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ  σὟ 
0,1 ... 100 ɺ, 

ʢʨʦʢ 0,1 ɺ 

ʋʩʪʘʚʢʘ ʩʪʨʫʤʫ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ  σΌ 
0,1 ... 125 ɸ, 

ʢʨʦʢ 0,01 ɸ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɹʅʅ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʧʫʩʢʫ ʚʽʜ DI  ɺʠʤʢ., DI1é40 
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4.14 ɿʘʭʠʩʪ ʚʽʜ ʜʫʛʦʚʠʭ ʟʘʤʠʢʘʥʴ (ɿɼɿ) 

ʆʧʪʠʯʥʠʡ ʜʫʛʦʚʠʡ ʟʘʭʠʩʪ ʧʨʘʮʶʻ ʩʧʽʣʴʥʦ ʟ ʤʦʜʫʣʝʤ DI- ARC . ʎʝʡ ʤʦʜʫʣʴ ʤʘʻ 

ʪʨʠ ʦʧʪʠʯʥʽ ʚʭʦʜʠ, ʜʦ ʷʢʠʭ ʧʨʠʻʜʥʫʶʪʴʩʷ ʦʧʪʠʯʥʽ ʢʘʙʝʣʽ. ʄʽʢʨʦʧʨʦʛʨʘʤʘ ʤʦʜʫʣʷ 

ʧʝʨʝʜʙʘʯʘʻ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʫ ʦʧʪʠʯʥʠʭ ʢʘʥʘʣʽʚ.  

ʋ ʧʘʤ'ʷʪʽ ʧʨʠʩʪʨʦʶ ʩʠʛʥʘʣʠ ʦʧʪʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʜʫʛʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʠʩʢʨʝʪʥʠʤ 

ʚʭʦʜʘʤ (ʜʣʷ ʢʦʜʫ ʟʘʤʦʚʣʝʥʥʷ xxx-x11-3xx-xxx ï DI21é23, ʜʣʷ xxx-x13-0xx-xxx ï 

DI10é12, ʜʣʷ xxx-x23-0xx-xxx ï DI16é18). ʇʨʠ ʬʽʢʩʘʮʽʾ ʚʠʥʠʢʥʝʥʥʷ ʜʫʛʠ ʦʜʥʠʤ ʽʟ 

ʜʘʪʯʠʢʽʚ, ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʚʭʦʜʽ ʟ'ʷʚʣʷʻʪʴʩʷ ʩʠʛʥʘʣ ʣʦʛʽʯʥʘ ç1è.  

ʈʝʟʫʣʴʪʘʪ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ ʦʧʪʠʯʥʠʭ ʢʘʥʘʣʽʚ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʽʨʪʫʘʣʴʥʽ 

ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ (ʜʣʷ ʢʦʜʫ ʟʘʤʦʚʣʝʥʥʷ xxx-x11-3xx-xxx ï DI24é26, ʜʣʷ xxx-x13-

0xx-xxx ï DI13é15, ʜʣʷ xxx-x23-0xx-xxx ï DI19é21). ʇʨʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʦʧʪʠʯʥʦʛʦ 

ʢʘʥʘʣʫ ʥʘ ʚʭʦʜʽ ʟ'ʷʚʣʷʻʪʴʩʷ ʩʠʛʥʘʣ ʣʦʛʽʯʥʘ ç1è.  

ɼʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʦʧʪʠʯʥʠʭ ʜʘʪʯʠʢʽʚ, ʷʢ ʽ ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ 

ʦʧʪʠʯʥʠʭ ʢʘʥʘʣʽʚ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ, ʩʚʽʪʣʦʜʽʦʜʠ, 

ʧʨʠʩʢʦʨʝʥʥʷ ʯʠ ʙʣʦʢʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ.  

ʂʨʽʤ ʪʦʛʦ, ʟʘʭʠʩʪ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʽʟ ʟʦʚʥʽʰʥʽʤ ʜʘʪʯʠʢʦʤ ʜʫʛʠ ʟ ʨʝʣʝʡʥʠʤ 

ʚʠʭʦʜʦʤ, ʧʨʠʻʜʥʘʥʠʤ ʥʘ ʦʜʠʥ ʽʟ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʧʨʠʩʪʨʦʶ DI 1é20 . 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʪʠ ɿɼɿ ʟʦʙʨʘʞʝʥʘ ʥʘ  (ʈʠʩʫʥʦʢ 61).  

ʂʦʤʧʘʨʘʪʦʨ çʈʦʙʦʪʘ ɿɼɿè ʩʧʨʘʮʴʦʚʫʻ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ 

ʧʨʠʟʥʘʯʝʥʦʛʦ ʥʘ ʩʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ʜʘʪʯʠʢʘ ʜʫʛʠ ʽ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʦʜʥʦʛʦ ʟ 

ʧʨʠʟʥʘʯʝʥʠʭ ʥʘ ʜʦʟʚʽʣ ʧʫʩʢʫ ɿɼɿ ʩʠʛʥʘʣʽʚ: çʇʫʩʢ ʄʉɿ 1é5è, çʇʫʩʢ ɿʅɿ 1é4è, 

çʇʫʩʢ ɼ.ʬ. 1é8è, çʈʦʙʦʪʘ ɼ.ʬ. 1é8è.  

ʗʢʱʦ ʥʘ ʜʦʟʚʽʣ ʧʫʩʢʫ ʥʝ ʧʨʠʟʥʘʯʝʥʦ ʞʦʜʥʦʛʦ ʟʘʭʠʩʪʫ, ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʬʫʥʢʮʽʾ 

ʥʝ ʚʽʜʙʫʜʝʪʴʩʷ. 

ʉʠʛʥʘʣ çʈʦʙʦʪʘ ɿɼɿè ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʠʡ ʥʘ: 

ï ʘʚʘʨʽʡʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʚ ɸʋɺ; 

ï KL1 ... 40 ; 

ï VD1 ... 16 ; 

ï ɼ.ʬ.1 ... 8. 
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ʇʝʨʝʜʙʘʯʝʥʦ ʙʣʦʢʫʚʘʥʥʷ ʩʪʫʧʝʥʽʚ ɿɼɿ ʧʦ DI ʪʘ KL . ɹʣʦʢʫʚʘʥʥʷ ʬʦʨʤʫʶʪʴʩʷ 

ʟʘ ʣʦʛʽʢʦʶ çORè ʟ ʫʩʽʭ ʚʭʦʜʽʚ ʪʘ ʚʠʭʦʜʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʥʘ ʙʣʦʢʫʚʘʥʥʷ. 

ʋʩʪʘʚʢʠ ɿɼɿ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 29). 

 

ɿʘʧʠʩ ʚ 

ɾʇ

ʉʠʛʥʘʣ çʇʫʩʢ ɿɼɿè

ɿʘʧʠʩ ʚ 

ɾʇ, ɾɸ

ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ɿɼɿè

ʆ
ʧ
ʪ
ʠ
ʯ

ʥ
ʠ
ʡ

ʜ
ʘ
ʪ
ʯ
ʠ
ʢ
 

ɿ
ɼ
ɿ

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʩʪʫʧʝʥ ʁɿɼɿ
ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

&

ʌʫʥʢʮʽ̫ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚ. ʧʦ DI/KL 

(ʘʥʘʣʦʛʯ̔ʥʦ ʄʉɿ)

ʅʝʩʧʨʘʚʥʩ̔ʪʴ

ʈʦʙʦʪʘ

ɿʘʧʠʩ ʚ 

ɾʇ

ʉʠʛʥʘʣ 

çʅʝʩʧʨʘʚʥʩ̔ʪʴ ʢʘʥʘʣʫ ɿɼɿè

1

ɺʢʣ

ç0è-ɺʠʤʢ

ʇʫʩʢ ʄʉɿ 1-5

ɺʢʣ

ç0è-ɺʠʤʢ

ʇʫʩʢ ɿʅɿ 1-4

ɺʢʣ

ç0è-ɺʠʤʢ

ʇʫʩʢ ɼ.ʬ. 1-8

ɺʢʣ

ç0è-ɺʠʤʢ

ʈʦʙʦʪʘ ɼ.ʬ. 1-8

&

 

ʈʠʩʫʥʦʢ 61 ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʪʠ ɿɼɿ 

 

ʊʘʙʣʠʮʷ 29 ʋʩʪʘʚʢʠ ɿɼɿ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɺʠʙʽʨ ʜʘʪʯʠʢʘ ʜʫʛʠ 

ɺʠʤʢ.,  

DI 1é 40 ʧʨʷʤʦ ʘʙʦ 

ʽʥʚʝʨʩʥʦ 

ɼʦʟʚʽʣ ʧʫʩʢʫ ɿɼɿ ʟʘ ʬʘʢʪʦʤ:  

çʇʫʩʢ ʄʉɿ 1é5è, çʇʫʩʢ ɿʅɿ 1é4è,  

çʇʫʩʢ ɼ.ʬ.1...8è, çʈʦʙʦʪʘ ɼ.ʬ.1é8è 

ɺʠʤʢ., ɺʢʣ.. 
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4.15 ʅʘʧʨʘʚʣʝʥʠʡ ʟʘʭʠʩʪ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ɿɸʄ) 

ʅʘʧʨʘʚʣʝʥʠʡ ʟʘʭʠʩʪ ʧʦ ʘʢʪʠʚʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʧʨʘʮʶʻ ʟʘ ʚʪʦʨʠʥʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʬʘʟʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ: 
 

ʈʬ = Uʬ*Iʬ*ʩʦsű. 

 

ʋʩʪʘʚʢʠ ʧʦʪʫʞʥʦʩʪʽ ʟʘʜʘʶʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 1 ʜʦ 50000 ɺʪ, ʟ ʢʨʦʢʦʤ 1 ɺʪ, ʽ ʟ 

ʯʘʩʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʚʽʜ 0 ʜʦ 150000 ʤʩ, ʟ ʢʨʦʢʦʤ 10 ʤʩ. 

ʅʘʧʨʘʚʣʝʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʥʘʢʦʤ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʧʝʨʝʤʠʢʘʥʥʷ ʟʘʜʘʥʦʛʦ ʥʘʧʨʷʤʢʫ çɺʧʝʨʝʜè (ʈ>0) ʘʙʦ çʅʘʟʘʜè (ʈ<0). 

ʇʝʨʝʜʙʘʯʝʥʦ ʨʦʙʦʪʫ ɿɸʄ ʫ ʜʚʦʭ ʤʦʞʣʠʚʠʭ ʨʝʞʠʤʘʭ: ʟʘ ʥʘʡʙʽʣʴʰʠʤ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʦʜʥʽʻʾ ʟ ʬʘʟʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʘʙʦ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʩʫʤʠ ʪʨʴʦʭ ʬʘʟʥʠʭ  ʧʦʪʫʞʥʦʩʪʝʡ (ʦʙʠʨʘʻʪʴʩʷ ʫʩʪʘʚʢʦʶ). 

ʇʝʨʝʜʙʘʯʝʥʦ ʙʣʦʢʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ɿɸʄ ʟʘ DI ʪʘ KL . ɹʣʦʢʫʚʘʥʥʷ ʬʦʨʤʫʶʪʴʩʷ 

ʟʘ ʣʦʛʽʢʦʶ çORè ʟ ʫʩʽʭ ʚʭʦʜʽʚ ʪʘ ʚʠʭʦʜʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʥʘ ʙʣʦʢʫʚʘʥʥʷ. 

ʉʠʛʥʘʣʠ çʇʫʩʢ ʈʤʘʭè ʪʘ çʈʦʙʦʪʘ ʈʤʘʭè ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ ʨʝʣʝ, 

ʩʚʽʪʣʦʜʽʦʜʠ, ʚʭʦʜʠ ɼ.ʬ.  

ʋʩʪʘʚʢʠ ɿɸʄ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 30). 

ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʟʘʭʠʩʪʫ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘʜʘʥʦ ʥʘ  (ʈʠʩʫʥʦʢ 62).   

 

ʊʘʙʣʠʮʷ 30 ʋʩʪʘʚʢʠ ɿɸʄ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɿɸʄ ɺʠʤʢ., ɺʢʣ.. 

ɺʠʙʽʨ ʥʘʧʨʷʤʢʫ ʧʦʪʫʞʥʦʩʪʽ ɺʧʝʨʝʜ, ʅʘʟʘʜ 

ʈʝʞʠʤ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʈ Ɇʈʬ, max(ʈʬ) 

ʋʩʪʘʚʢʘ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʈʩʨ 
ʚʽʜ 1 ʜʦ 50000 ɺʪ,  

ʢʨʦʢ 1 ɺʪ 

ʋʩʪʘʚʢʘ ʯʘʩʫ ʩʧʨʘʮʶʚʘʥʥʷ ɿɸʄ, ʊʩʨ 
ʚʽʜ 0 ʜʦ 150000 ʤʩ,  

ʢʨʦʢ 10 ʤʩ 
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ɿʘʧʠʩ ʚ 

ɾʇ

ʉʠʛʥʘʣ çʇʫʩʢ ʈʤʘʭè

Tʩʟ 

ʋʩʪʘʚʢʘ ʧʦ ʯʘʩʫ

Ia 

ʈ
m

a
x

ɿʘʧʠʩ ʚ 

ɾʇ, ɾɸ

ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ʈʤʘʭè

ɺʠʙʽʨ ʨʝʞʠʤʫ ʨʦʙʦʪʠ 

ɺʧʝʨʝʜ/ʥʘʟʘʜ

ʈʦʙʦʪʘ ʧʦ ʤʘʢʩ ʬʘʟʥʡ̔ ʧʦʪʫʞʥʦʩʪʽ

Ua ˾=ͅU Iͅͺͫͦsͅ  ˴ͭͤnͭͭ

Ib 
Ub ˾=ͅU Iͅͺͫͦsͅ  ˴ͭͤnͭͭ

Ic 
Uc ˾=ͅU Iͅͺͫͦsͅ  ˴ͭͤnͭͭ ɺ

ʠ
ʙ̔
ʨ
 
ʨ
ʝ
ʞ
ʠ
ʤ

ʫ
 ʨ
ʦ
ʙ
ʦ
ʪʠ
: 

-ʋ
ʩ
ʪ
ʘ
ʚ
ʢ
ʘ
 

ç
ɺ
ʧ
ʝ
ʨ
ʝ
ʜ

è
 ʈ

=
ʈ
ʬ

-ʋ
ʩ
ʪ
ʘ
ʚ
ʢ
ʘ
 

ç
ʅ
ʘ
ʟ
ʘ
ʜ

è
 ʈ
=

 -
ʈ
ʬ
 

ʈa 

ʈb 

ʈc 

ʈ
a
+
ʈ

b
+
ʈ

c

ʈʦʙʦʪʘ ʧʦ ʩʫʤʽ ʧʦʪʫʞʥʦʩʪʝʡ

ʋʩʪʘʚʢʘ: 

ʈ >ʈʫ

ʋʩʪʘʚʢʘ ʧʦ 

ʧʦʪʫʞʥʦʩʪʽ

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʈʤʘʭ 

ç1è-ɺʢʣ

ç0è-ɺʠʤʢ

&

ʌʫʥʢʮʽ̫ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚ. ʧʦ DI/KL 

(ʘʥʘʣʦʛʯ̔ʥʦ ʄʉɿ)
 

ʈʠʩʫʥʦʢ 62 ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʟʘʭʠʩʪʫ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 
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4.16 ʌʫʥʢʮʽʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʨʝʟʝʨʚʫ (ɸɺʈ) 

ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ ʦʧʠʩ ʨʦʙʦʪʠ ʬʫʥʢʮʽʾ ɸɺʈ ʧʨʠʩʪʨʦʶ ʈʉ83-ɸɺ3 ʟ 

ʚʝʨʩʽʻʶ ʧʨʦʰʠʚʢʠ ʎʇʋ 4.34 ʘʙʦ ʚʠʱʝ. ʆʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ 

ʚʝʨʩʽʡ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʩʭʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʫ çɻʦʪʦʚʥʽʩʪʴ ɸɺʈè. ʊʦʤʫ ʤʦʞʣʠʚʘ 

ʟʘʡʚʘ (ʥʝʧʨʘʚʠʣʴʥʘ) ʨʦʙʦʪʘ ʬʫʥʢʮʽʾ ɸɺʈ ʧʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ʟʘʭʠʩʪʽʚ ʽ ʬʫʥʢʮʽʡ, 

ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʘʚʘʨʽʡʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʚʠʤʠʢʘʯʘ, ʘ ʪʘʢʦʞ ʧʨʠ ʚʽʜʢʣʶʯʝʥʥʽ 

ʚʠʤʠʢʘʯʘ ʟʦʚʥʽʰʥʽʤʠ ʟʘʭʠʩʪʘʤʠ. ʋ ʨʘʟʽ ʧʦʪʨʝʙʠ, ʟ ʤʝʪʦʶ ʥʝʜʦʧʫʱʝʥʥʷ ʟʘʡʚʦʛʦ 

ʩʧʨʘʮʶʚʘʥʥʷ ʬʫʥʢʮʽʾ ɸɺʈ, ʥʝʦʙʭʽʜʥʦ ʧʨʠʟʥʘʯʘʪʠ ʜʦʜʘʪʢʦʚ ̔ʙʣʦʢʫʚʘʥʥ ̫ɸɺʈ ʜʣʷ 

ʧʨʘʚʠʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʧʨʠʩʪʨʦʶ. 

ʇʨʠ ʦʥʦʚʣʝʥʥʽ ʧʨʦʰʠʚʢʠ ʎʇʋ ʟ ʧʦʧʝʨʝʜʥʽʭ ʚʝʨʩʽʡ ʜʦ ʚʝʨʩʽʾ 4.34, ʘʙʦ ʥʦʚʫ, ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʚʽʨʠʪʠ ʽ ʚʚʝʩʪʠ ʢʦʨʝʢʮʽ ʁʥʘʣʘʰʪʫʚʘʥʴ ʬʫʥʢʮʽʾ ɸɺʈ, ʧʦʚ'ʷʟʘʥʦʾ ʟʽ 

ʟʤʽʥʦʶ ʘʣʛʦʨʠʪʤʫ. 

ɺʘʞʣʠʚʦ: ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ çBURZAè, ʜʣʷ ʩʫʤʽʩʥʦʩʪʽ ʟ 

ʧʦʧʝʨʝʜʥʽʤʠ ʚʝʨʩʽʷʤʠ ʧʨʦʰʠʚʢʠ ʎʇʋ, ʫʩʪʘʚʢʘ çʏʘʩ ʛʦʪʦʚʥʦʩʪʽ ɸɺʈ ʊʛʦʪʦʚè 

ʟʘʣʠʰʠʣʘʩʴ, ʘʣʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʣʛʦʨʠʪʤʦʤ ɸɺʈ ʚʝʨʩʽʾ 4.34. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʽʻʾ ʬʫʥʢʮʽʾ ʩʣʽʜ ʧʝʨʝʚʽʨʷʪʠ ʚʝʨʩʽʶ ʎʇʋ ʧʨʠʩʪʨʦʶ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ.  

ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʩʪʨʽʡ ʟ ʙʽʣʴʰ ʨʘʥʥʴʦʶ ʚʝʨʩʽʻʶ ʧʨʦʰʠʚʢʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʦʩʽʙʥʠʢ ʢʦʨʠʩʪʫʚʘʯʘ ʨʝʜʘʢʮʽʾ 3.06 (ʬʘʡʣ çɽɸɹʈ 656122 038 ʈɽ 

ʇʨʠʩʪʨʽʡ ʈʉ83-ɸɺ3_ʨʝʜ3.06.pdfè). 

ɸʚʪʦʤʘʪʠʯʥʝ ʚʚʝʜʝʥʥʷ ʨʝʟʝʨʚʫ (ɸɺʈ) ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʝʨʝʤʠʢʘʥʥʷ ʟʥʝʩʪʨʫʤʣʝʥʦʾ ʩʝʢʮʽʾ ʥʘ ʨʝʟʝʨʚʥʝ ʞʠʚʣʝʥʥʷ. ɺ ʧʨʠʩʪʨʦʷʭ ʈʉ83-ɸɺ3 

ʨʝʘʣʽʟʦʚʘʥʘ ʣʦʛʽʢʘ ɸɺʈ, ʱʦ ʨʦʟʨʘʭʦʚʘʥʘ ʜʣʷ ʨʦʙʦʯʦʛʦ ʚʚʦʜʫ ʩʝʢʮʽʾ ʰʠʥ, ʟ ʧʦʜʘʯʝʶ 

ʢʦʤʘʥʜ ʚ ʩʭʝʤʫ ʘʚʪʦʤʘʪʠʢʠ ʽ ʢʝʨʫʚʘʥʥʷ (ɸʋɺ) ʩʝʢʮʽʡʥʦʛʦ ʚʠʤʠʢʘʯʘ (ʉɺ), 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʧʨʠʩʪʨʦʶ ʟʘʭʠʩʪʫ ʽ ʘʚʪʦʤʘʪʠʢʠ, ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʥʘ ʉɺ. 

ɸɺʈ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʧʫʩʢʦʤ ʚʽʜ ʦʜʥʦʛʦ ʟ̔ ʩʪʫʧʝʥʽʚ ɿʅ1-ɿʅ4 (ʥʘ ʚʠʙʽʨ), ʷʢʠʡ 

ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʨʦʙʦʪʫ ɸɺʈ ʚ ̫ʢʦʩʪʽ ɿʄʅ ʧʦ ʣʽʥʽʡʥʠʤ ʥʘʧʨʫʛʘʤ, ʟʘ ʣʦʛʽʢʦʶ çORè 

ʘʙʦ ʟʘ ʣʦʛʽʢʦʶ çANDè.  ʌʫʥʢʮʽʦʥʘʣʴʥʘ  ʩʭʝʤʘ  ʨʝʘʣʽʟʘʮʽʾ  ɸɺʈ  ʥʘʚʝʜʝʥʘ  ʥʘ   

(ʈʠʩʫʥʦʢ 63). 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ɸɺʈ ʪʝʨʤʽʥʘʣ ʨʦʙʦʯʦʛʦ ʚʚʦʜʫ ʬʦʨʤʫ ̒ ʩʠʛʥʘʣʠ:   

çɺʽʜʩʫʪʥʽʩʪʴ ʥʘʧʨʫʛʠ ʥʘ ʚʚʦʜʽè, çʈʦʙʦʪʘ ɸɺʈè, çɺʠʤʢʥʝʥʥʷ ʚʚʦʜʫ ʚʽʜ ɸɺʈè, çɺʢʣ. 

ʉɺ ʘʙʦ ʨʝʟ.ʚʚʦʜʫ ʚʽʜ ɸɺʈè. ʎʽ ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ ʪʘ 

ʩʚʽʪʣʦʜʽʦʜʠ.  

ʉʠʛʥʘʣ çɺʠʤʢʥʝʥʥʷ ʚʚʦʜʫ ʚʽʜ ɸɺʈè ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʘʣʛʦʨʠʪʤʽ ɸʋɺ 

çʉʚʦʛʦè ʚʠʤʠʢʘʯʘ. ʉʠʛʥʘʣ çɺʢʣ. ʉɺ ʘʙʦ ʨʝʟ.ʚʚʦʜʫ ʚʽʜ ɸɺʈè ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʘʣʛʦʨʠʪʤʽ ɸʋɺ ʉɺ (ʘʙʦ ʨʝʟʝʨʚʥʦʛʦ ʚʚʦʜʫ).  

 

ɹʣ. ɸɺʈ ʇʨʠ ʂɿ ʥʘ ʰʠʥʘʭ ʚʽʜ:

ç0è - ɺʠʤʢ

ɿʘʧʠʩ ʚ  

ɾʇ

ɺʢʣ

ɹʂ çʈʇʆè  

ɹʣ. ɸɺʈ ʚʽʜ ɸʏʈ1-2, ɸʏʈʏ1-2

ʈʦʙʦʪʘ ʃɿʐ

ç0è - ɺʠʤʢ

ɺʢʣ
ʈʦʙʦʪʘ ʄʉɿ 1

ç0è - ɺʠʤʢ

ɺʢʣ
ʈʦʙʦʪʘ ʄʉɿ 5

1

S

R

&

çɺʽʜʩʫʪʥʽʩʪʴ ʥʘʧʨʫʛʠ ʥʘ ʨʝʟʝʨʚʥʦʤʫ ʚʚʦʜ̔è   

(ʧʨʠʟʥʘʯʝʥʥ ̫ʥʘ DI1-40)  

çɺʠʤʢʥʝʥʥʷ ʚʚʦʜʫ ʚʽʜ ɸɺʈè

(ʚ ʘʣʛʦʨʠʪʤ ɸʋɺ)

0.8S

&
çɺʢʣ. ʉɺ ʘʙʦ ʨʝʟ. ʚʚʦʜʫ ʚʽʜ ɸɺʈè 

(ʧʨʠʟʥʘʯʝʥʥ ̫ʥʘ KL1-40)

S

R

çʈʦʙʦʪʘ ɸɺʈè

(ʚ ʘʣʛʦʨʠʪʤ ɺʅʈ, 

ʧʨʠʟʥʘʯʝʥʥ ̫ʥʘ KL1-40,

ʧʨʠʟʥʘʯʝʥʥ ̫ʥʘ VD1-16)

ʂʚʠʪʫʚʘʥʥʷ
1

ç0è - ɺʠʤʢ

ɺʢʣ
ʈʦʙʦʪʘ ʇʈɺɺ

ʌʫʥʢʮʽ̫ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚʘʥʥʷ ʧʦ DI/KL

ç0è - ɺʠʤʢ

ɺʢʣ
ʈʦʙʦʪʘ ɼ.ʬ.1

ç0è -ɺʠʤʢ

ɺʢʣ
ʈʦʙʦʪʘ ɼ.ʬ.8

0.5s

&

ʈʦʙʦʪʘ ɿʅ1

ʈʦʙʦʪʘ ɿʅ2

ʈʦʙʦʪʘ ɿʅ3

ʈʦʙʦʪʘ ɿʅ4

ç0è - ɺʠʚ̔ʜ ɸɺʈ

ʇʫʩʢ ɸɺʈ ʚʽʜ ɿʅ ɺʽʜʩʫʪʥʽʩʪʴ ʥʘʧʨʫʛʠ ʥʘ ʚʚʦʜ ̔

(ʧʨʠʟʥʘʯʝʥʥ ̫ʥʘ KL1-40)

5ʤʩ

0.5ʩ

D13
D12

D6

D7
D8

D14

D15

D5

D11

ɹʣ. ɸɺʈ ʚʽʜ  ʦʧʝʨ. ʚʠʤʢ. ɺɺ

( ʟ̔ ʘʣʛʦʨʠʪʤʘ ɸʋɺ)

 

ʈʠʩʫʥʦʢ 63 ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʨʝʘʣʽʟʘʮʽʾ ɸɺʈ 

 

ɿʘ ʬʘʢʪʦʤ ʧʫʩʢʫ ɸɺʈ ʚʽʜ ʦʙʨʘʥʦʛʦ ʩʪʫʧʝʥʷ ɿʅ ʬʦʨʤʫʻʪʴʩʷ ʩʠʛʥʘʣ 

çɺʽʜʩʫʪʥʽʩʪʴ ʥʘʧʨʫʛʠ ʥʘ ʚʚʦʜ̔è, ʷʢʠʡ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʥʘ KL1é40. ɺʢʘʟʘʥʠʡ ʩʠʛʥʘʣ 

ʢʦʥʪʘʢʪʦʤ ʧʨʠʟʥʘʯʝʥʦʛʦ ʨʝʣʝ ʧʦʜʘʻʪʴʩʷ ʥʘ ʧʨʠʩʪʨʽʡ ʽʥʰʦʛʦ ʚʚʦʜʫ, ʜʝ ʚʽʥ 
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ʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʩʠʛʥʘʣ çɺʽʜʩʫʪʥʽʩʪʴ ʥʘʧʨʫʛʠ ʥʘ ʨʝʟʝʨʚʥʦʤʫ ʚʚʦʜ̔è ʯʝʨʝʟ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI1-40. ʉʠʛʥʘʣ çɹʣ. ɸɺʈ ʚʽʜ ʢʦʤʘʥʜʠ ɺʠʤʢ.è 

ʦʙ'ʻʜʥʫʻ ʚʩʽ ʢʦʤʘʥʜʠ ʥʝ ʘʚʘʨʽʡʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ, ʢʨʽʤ ʢʦʤʘʥʜʠ çɺʠʤʢʥʝʥʥʷ ʚʚʦʜʫ 

ʚʽʜ ɸɺʈè. ʉʠʛʥʘʣ çɹʣ. ɸɺʈ ʧʨʠ ʂɿ ʥʘ ʰʠʥʘʭè ʬʦʨʤʫʻʪʴʩʷ ʚʠʙʽʨʢʦʚʦ (ʚʠʙʽʨ 

ʟʘʜʘʻʪʴʩʷ ʫʩʪʘʚʢʦʶ) ʽʟ ʩʠʛʥʘʣʽʚ çʈʦʙʦʪʘ ʃɿʐè, çʈʦʙʦʪʘ ʄʉɿ 1é5è, çʈʦʙʦʪʘ ʇʈɺɺ 

1(2)è, çʈʦʙʦʪʘ ɼ.ʬ.1é8è.  

ɿʘʟʥʘʯʝʥʽ ʩʠʛʥʘʣʠ ʙʣʦʢʫʚʘʥʥʷ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʧʦ çORè ʪʘ ʚʩʪʘʥʦʚʣʶʶʪʴ SR 

ʪʨʠʛʝʨ ʙʣʦʢʫʚʘʥʥʷ ɸɺʈ. ʉʢʠʜʘʥʥʷ ʮʴʦʛʦ ʪʨʠʛʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʥʚʝʨʩʽʻʶ ʩʠʛʥʘʣʫ 

ʈʇʆ ʧʨʠ ʚʤʠʢʘʥʥʽ ʚʠʤʠʢʘʯʘ.  

ʉʠʛʥʘʣʠ ʧʫʩʢʫ ɸɺʈ ʚʽʜ ɿʅ, ʽʥʚʝʨʩʽ ̫ ʩʠʛʥʘʣʫ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʧʨʫʛʠ ʥʘ 

ʨʝʟʝʨʚʥʦʤʫ ʚʚʦʜ̔, ʪʘ ʽʥʚʝʨʩʽ ̫ ʩʠʛʥʘʣʫ ʪʨʠʛʝʨʘ ʙʣʦʢʫʚʘʥʥʷ ɸɺʈ ʦʙ'ʻʜʥʫʶʪʴʩʷ 

ʩʭʝʤʦʶ çANDè ʽ ʬʦʨʤʫʶʪʴ ʢʦʤʘʥʜʫ çɺʠʤʢʥʝʥʥʷ ʚʚʦʜʫ ʚʽʜ ɸɺʈè, ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ 

ʚ ɸʋɺ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ, ʚʽʜʢʣʶʯʝʥʥʷ ʚʚʦʜʫ ʚʽʜ ɸɺʈ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʫʩʢʫ 

ʩʪʫʧʝʥʷ ɿʄʅ (ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʥʘ çʩʚʦʻʤʫè ʚʚʦʜʽ), ʥʘʷʚʥʦʩʪʽ 

ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʥʘ ʨʝʟʝʨʚʥʦʤʫ ʚʚʦʜʽ, ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʙʣʦʢʫʚʘʥʥʷ ɸɺʈ 

ʚʽʜ ʥʝʘʚʘʨʽʡʥʠʭ ʚʽʜʢʣʶʯʝʥʴ ɺɺ  ̔ʂɿ ʥʘ ʰʠʥʘʭ. ʇʨʠʯʦʤʫ, ʜʽʷ ʟʘʟʥʘʯʝʥʠʭ ʙʣʦʢʫʚʘʥ ɹ

ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ ʚʢʣʶʯʝʥʥʷ ʚʠʤʠʢʘʯʘ.  

ɿʘ ʬʘʢʪʦʤ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʠ ʚʽʜʢʣʶʯʝʥʥʷ ʚʚʦʜʫ ʚʽʜ ɸɺʈ, ʚʠʤʠʢʘʯ ʚʚʦʜʫ  

ʚʠʤʠʢʘʻʪʴʩʷ, ʟôʷʚʣʷʻʪʴʩʷ ʩʠʛʥʘʣ ʈʇʆ, ʬʦʨʤʫʻʪʴʩʷ ʢʦʤʘʥʜʘ çɺʢʣ. ʉɺ ʘʙʦ ʨʝʟ.ʚʚʦʜʫ 

ʚʽʜ ɸɺʈè, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʘ ʥʘ KL1-40. ɺʢʘʟʘʥʘ ʢʦʤʘʥʜʘ ʬʦʨʤʫʻʪʴʩʷ 

ʩʭʝʤʦʶ çANDè, ʧʨʠʯʦʤʫ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʜʥʦʨʘʟʦʚʦʩʪʽ ʚʢʣʶʯʝʥʥʷ ʉɺ, 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʦʜʥʦʯʘʩʥʽʩʪʴ ʧʨʠʭʦʜʫ ʽʤʧʫʣʴʩʽʚ 0,5 ʩ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʚ ʤʦʤʝʥʪ 

ʧʦʷʚʠ ʢʦʤʘʥʜʠ çɺʠʤʢʥʝʥʥʷ ʚʚʦʜʫ ʚʽʜ ɸɺʈè ʽ ʧʨʠʭʦʜʫ ʩʠʛʥʘʣʫ ɹʂ çʈʇʆè ʚ ʷʢʦʩʪʽ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʠ ʚʽʜʢʣʶʯʝʥʥʷ.  

ʇʦʷʚʘ ʢʦʨʦʪʢʦʛʦ ʩʠʛʥʘʣʫ çɺʢʣ. ʉɺ ʘʙʦ ʨʝʟ.ʚʚʦʜʫ ʚʽʜ ɸɺʈè ʬʽʢʩʫʻʪʴʩʷ SR -

ʪʨʠʛʝʨʦʤ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʦ ʚʤʠʢʘʥʥʷ ʚʠʤʠʢʘʯʘ ʘʙʦ ʩʢʠʜʘʥʥʷ ʚʽʜ ʢʚʠʪʫʚʘʥʥʷ, ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʩʠʛʥʘʣ çʈʦʙʦʪʘ ɸɺʈè ʚ ʘʣʛʦʨʠʪʤʽ ɺʅʈ ʽ ʜʣʷ ʩʠʛʥʘʣʽʟʘʮʽʾ, ʟ 

ʜʽʻʶ ʥʘ ʨʝʣʝ, ʩʚʽʪʣʦʜʽʦʜ ʽ ʟʘʧʠʩ ʚ ɾʇ.  

ʋʩʪʘʚʢʠ ɸɺʈ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 31). 
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ʊʘʙʣʠʮʷ 31 ʋʩʪʘʚʢʠ ɸɺʈ  

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ʚʽʜ ʩʪʫʧʝʥʷ ɿʅ ɺʠʤʢ., ɿʅ 1é4 

ɺʠʙʽʨ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʥʘʧʨʫʛʠ ʥʘ ʨʝʟʝʨʚʥʦʤʫ ʚʚʦʜ̔ 
DI 1é40  

ʏʘʩ ʛʦʪʦʚʥʦʩʪʽ ɸɺʈ ʊʛʦʪʦʚ 

(ʟʘʣʠʰʝʥʦ ʚ ʇɿ çBURZAè ʜʣʷ ʩʫʤʽʩʥʦʩʪʽ ʟ 

ʧʦʧʝʨʝʜʥʽʤʠ ʚʝʨʩʽʷʤʠ ʨʝʘʣʽʟʘʮʽʾ ɸɺʈ) 

ɺʽʜ 1 ʜʦ 180 ʩ, ʢʨʦʢ 1ʩ 

ɹʣʦʢʫʚʘʥʥʷ ɸɺʈ ʟʘ ʬʘʢʪʦʤ ʧʫʩʢʫ ʄʉɿ1...5, 

ʃɿʐ, ʇʈɺɺ 1...2, ɼ.ʬ. 1...8 
ɺʠʤʢ., ɺʢʣ.. 

ɺʠʙʽʨ DI ʥʘ ʧʨʠʡʦʤ ʩʠʛʥʘʣʫ çɹʣʦʢʫʚʘʥʥʷ 

ɸɺʈè DI1é40 
ɺʠʤʢ., ʧʨʷʤʦ, ʽʥʚʝʨʩʥʦ 

 

ʇʩ̔ʣʷ ʚʠʤʠʢʘʥʥʷ ʚʚʦʜʫ ʅʅ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʽʜ ʩʚʦʾʭ ʟʘʭʠʩʪʽʚ, ʘʣʛʦʨʠʪʤ ɸɺʈ 

ʥʘ ʙʦʮʽ ʅʅ ʟʘʧʫʩʢʘʻʪʴʩʷ ʽ ʚʠʢʦʥʫʻʪʴʩʷ ʰʪʘʪʥʦ, ʘʣʝ ʢʦʤʘʥʜʘ çɺʠʤʢʥʝʥʥʷ ʚʚʦʜʫ ʚʽʜ 

ɸɺʈè ʥʝ ʚʠʢʣʠʢʘʻ ʞʦʜʥʠʭ ʜʽʡ, ʪʘʢ ʷʢ ʚʠʤʠʢʘʯ ʚʚʦʜʫ ʚʞʝ ʚʽʜʢʣʶʯʝʥʠʡ ʚʽʜ ʟʘʭʠʩʪʫ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʟʛʽʜʥʦ ʟ (ʈʠʩʫʥʦʢ 66) ï çʉʭʝʤʘ ʢʦʥʪʨʦʣʶ ʧʦʣʦʞʝʥʥʷ ʚʠʤʠʢʘʯʘè 

ʙʣʦʢ-ʢʦʥʪʘʢʪ ʧʦʣʦʞʝʥʥʷ ʚʠʤʠʢʘʯʘ Q ʚ ʢʦʣʘʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ ʚʽʜʢʣʶʯʝʥʥʷ YAT 

ʨʦʟʽʤʢʥʫʪʦ). ɺʤʠʢʘʥʥʷ ʉɺ ʘʙʦ ʨʝʟʝʨʚʥʦʛʦ ʚʚʦʜʫ ʚʽʜ ɸɺʈ ʫ ʮʴʦʤʫ ʨʝʞʠʤʽ 

ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʰʪʘʪʥʦʤʫ ʨʝʞʠʤʽ ʣʦʛʽʢʠ ɸɺʈ. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʚ ʪʘʢʦʤʫ ʨʝʞʠʤʽ, ʪʘ 

ʢʦʨʝʢʪʥʦʾ ʨʦʟʰʠʬʨʦʚʢʠ ʟʘʧʠʩʽʚ ʫ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʥʘ ʦʢʨʝʤʠʡ 

ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ ʧʨʠʩʪʨʦʶ ʈʉ83-ɸɺ3, ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʚʚʦʜʽ ʅʅ ʟʘʚʝʩʪʠ ʩʠʛʥʘʣ 

çʈʦʙʦʪʘ ʟʘʭʠʩʪʽʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘè ʟ ʧʨʠʟʥʘʯʝʥʥʷʤ ʮʴʦʛʦ DI ʥʘ ɼ.ʬ., ʘ ʾʾ ʚʠʭʽʜ 

ʧʨʠʟʥʘʯʠʪʠ ʥʘ ʩʚʽʪʣʦʜʽʦʜ. ɺʢʘʟʘʥʠʡ ʩʠʛʥʘʣ ʫ ʧʨʠʩʪʨʦʾ ʚʚʦʜʫ ʅʅ ʥʘ ʙʫʜʴ ʷʢʽ ʬʫʥʢʮʽʾ 

ʥʝ ʧʨʠʟʥʘʯʘʻʪʴʩʷ, ʘ ʚʽʜʢʣʶʯʝʥʥʷ ʚʚʦʜʫ ʅʅ ʚʽʜ ʟʘʭʠʩʪʽʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ (ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʩʪʨʦʶ ʟʘʭʠʩʪʫ ʚʚʦʜʫ ʅʅ). 

4.17 ʌʫʥʢʮʽʷ ʚʽʜʥʦʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ (ɺʅʈ) 

ʋ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʾ ʚʽʜʥʦʚʣʝʥʥʷ 

ʥʦʨʤʘʣʴʥʦʾ ʩʭʝʤʠ (ɺʅʈ) ʧʽʩʣʷ ʜʽʾ ɸɺʈ.  ɺʅʈ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʢʦʥʪʨʦʣʝʤ ʚʽʜʥʦʚʣʝʥʥʷ 

ʥʦʨʤʘʣʴʥʦʾ ʥʘʧʨʫʛʠ ʜʦ ʚʚʽʜʥʦʛʦ ʚʠʤʠʢʘʯʘ, ʷʢʠʡ ʚʽʜʢʣʶʯʠʚʩʷ ʬʫʥʢʮʽʻʶ ɸɺʈ.  
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ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ɺʅʈ ʥʘʚʝʜʝʥʘ ʥʘ  (ʈʠʩʫʥʦʢ 64).  

ɺʅʈ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʚ ʦʜʥʦʤʫ ʟ ʜʚʦʭ ʨʝʞʠʤʽʚ: çɺʅʈ ʙʝʟ ʧʝʨʝʨʚʠ 

ʞʠʚʣʝʥʥʷè, ʘʙʦ çɺʅʈ ʟ ʧʝʨʝʨʚʦʶ ʞʠʚʣʝʥʥʷè ʩʧʦʞʠʚʘʯʽʚ. ɺʠʙʽʨ ʚʠʜʫ ɺʅʈ 

ʟʘʜʘʻʪʴʩʷ  ʢʦʥʬʽʛʫʨʘʮʽʻʶ.   

ʈʝʘʣʽʟʘʮʽʷ ɺʅʈ ʽʟ ʧʝʨʝʨʚʦʶ ʞʠʚʣʝʥʥʷ. 

ʇʦʷʚʘ ʥʘʧʨʫʛʠ ʜʦ ʚʠʤʠʢʘʯʘ ʚʚʦʜʫ, ʱʦ ʚʽʜʢʣʶʯʠʚʩʷ ʚʽʜ ɸɺʈ, ʢʦʥʪʨʦʣʶʻʪʴʩʷ 

ʧʨʠʟʥʘʯʝʥʦʶ ʥʘ ʦʙʨʘʥʠʡ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ ʢʦʤʘʥʜʦʶ çʂʅʅ1 ʜʦ ɺɺè (ʢʦʥʪʨʦʣʴ 

ʥʘʷʚʥʦʩʪʽ ʥʘʧʨʫʛʠ ʜʦ ʚʠʤʠʢʘʯʘ) ʘʙʦ ʜʚʦʤʘ ʜʠʩʢʨʝʪʥʠʤʠ ʚʭʦʜʘʤʠ çʂʅʅ1 ʜʦ ɺɺè ʽ 

çʂʅʅ2 ʜʦ ɺɺè, ʧʨʠʟʥʘʯʝʥʠʤʠ ʥʘ DI1é40. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʥʘ ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ ʩʣʽʜ ʧʦʜʘʚʘʪʠ ʦʧʝʨʘʪʠʚʥʫ ʥʘʧʨʫʛʫ ʯʝʨʝʟ ʜʚʘ ʧʦʩʣʽʜʦʚʥʦ ʟ'ʻʜʥʘʥʽ 

ʢʦʥʪʘʢʪʠ ʨʝʣʝ ʥʘʧʨʫʛʠ, ʚʢʣʶʯʝʥʠʭ ʥʘ ʜʚʽ ʣʽʥʽʡʥʽ ʥʘʧʨʫʛʠ ʊʅ ʘʙʦ ʊɺʇ, 

ʧʽʜʢʣʶʯʝʥʠʭ ʧʝʨʝʜ ʚʠʤʠʢʘʯʝʤ ʚʚʦʜʫ. ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʟʥʘʯʝʥʽ ʜʠʩʢʨʝʪʥʽ 

ʚʭʦʜʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʢʣʶʯʘʶʪʴʩʷ ʥʘ ʜʚʽ ʣʽʥʽʡʥʽ ʥʘʧʨʫʛʠ ʟʘʟʥʘʯʝʥʦʛʦ ʊʅ ʘʙʦ ʊɺʇ. 
 

ɿʘʧʠʩ ʚ  

ɾʇ

0,5ʩ
ɺ ʘʣʛʦʨʠʪʤ ɸʋɺ:

çɺʢʣ. ʚʚʦʜʫ ʚʽʜ ɺʅʈè

&

çɺʽʜʢʣ. ʉɺ ʚʽʜ ɺʅʈè 

(ʧʨʠʟʥʘʯʝʥʥ ̫ʥʘ KL1-40)

S

R

çʈʦʙʦʪʘ ɺʅʈè

(ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ KL1-40,

ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ VD1-16)

ʂʚʠʪʫʚʘʥʥʷ

ʂʅʅ1 ʜʦ ɺɺ

(ʧʨʠʟʥʘʯʝʥʥ ̫ʥʘ DI1-40)  

ʂʅʅ2 ʜʦ ɺɺ

(ʧʨʠʟʥʘʯʝʥʥ ̫ʥʘ DI1-40 

ʘʙʦ  ɺʠʤʢ.)  ç1è - ɺʠʤʢ

DI1-40
&

ʊʩʨ ɺʅʈ 

&

çʈʦʙʦʪʘ ɸɺʈè 

(ʟ ʘʣʛʦʨʠʪʤʘ ɸɺʈ)

ɹʂɺ ɺʢʣ. ɺɺ

&

ɹʂ ɺʽʜʢʣ. ʉɺ 

(ʧʨʠʟʥʘʯʝʥʥ ̫ʥʘ DI1-40)  

ʋʩʪʘʚʢʘ çɼʦʟʚʽʣ ɺʅʈè 

(ɺʢʣ/ɺʠʤʢ)

ʋʩʪʘʚʢʘ çɺʅʈ 

ʙʝʟ ʧʝʨʝʨʚʠ 

ʞʠʚʣʝʥʥʷè

ʋʩʪʘʚʢʘ çɺʅʈ 

ʙʝʟ ʧʝʨʝʨʚʠ 

ʞʠʚʣʝʥʥʷè

ç1è -ɺʠʤʢ

ç1è - ɺʢʣ

ʌʫʥʢʮʽ̫ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʙʣʦʢʫʚʘʥʥʷ ʧʦ DI/KL

 

ʈʠʩʫʥʦʢ 64 ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʨʝʘʣʽʟʘʮʽʾ ɺʅʈ 

 

ɼʨʫʛʠʡ ʚʠʧʘʜʦʢ ʤʦʞʣʠʚʠʡ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢʱʦ ʥʦʤʽʥʘʣʴʥʽ ʣʽʥʽʡʥʽ ʥʘʧʨʫʛʠ 

ʊʅ ʘʙʦ ʊɺʇ ʟʙʽʛʘʶʪʴʩʷ ʟ ʥʦʤʽʥʘʣʴʥʠʤʠ ʥʘʧʨʫʛʘʤʠ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʧʨʠʩʪʨʦʶ. ʋ 

ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʫʩʪʘʚʢʘ çʂʅʅ2 ʜʦ ɺɺè ʩʪʘʚʠʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʷ çɺʠʤʢ.è, ʘ ʚ 

ʜʨʫʛʦʤʫ - ʚ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʙʨʘʥʦʤʫ DI.  

ʇʫʩʢ ʚʽʜʣʽʢʫ ʚʠʪʨʠʤʢʠ ʯʘʩʫ ʊʩʨ.ɺʅʈ  ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʩʭʝʤʦʶ çANDè ʟʘ ʬʘʢʪʦʤ 

ʦʜʥʦʯʘʩʥʦʾ ʥʘʷʚʥʦʩʪʽ ʩʠʛʥʘʣʽʚ: 
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ï ʘʢʪʠʚʥʽ ʩʠʛʥʘʣʠ çʂʅʅ1 ʜʦ ɺɺè ʪʘ çʂʅʅ2 ʜʦ ɺɺè; 

ï ʘʢʪʠʚʥʠʡ ʩʠʛʥʘʣ çʈʦʙʦʪʘ ɸɺʈè  ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʘʣʛʦʨʠʪʤʽ ɸɺʈ; 

ï ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʛʥʘʣʫ ʦʧʝʨʘʪʠʚʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʧʦ DI/KL; 

ï ʫʩʪʘʚʢʘ çɼʦʟʚʽʣ ɺʅʈè ʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʧʦʣʦʞʝʥʥʷ ɺʢʣ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʽʜʣʽʢʫ ʯʘʩʫ ʊʩʨ. ɺʅʈ ʬʦʨʤʫʻʪʴʩʷ ʽʤʧʫʣʴʩ 0,5 ʩ. ʎʝʡ ʽʤʧʫʣʴʩ, 

ʨʘʟʦʤ ʟ ʜʦʜʘʪʢʦʚʠʤ ʢʦʥʪʨʦʣʝʤ ʚʽʜʢʣʶʯʝʥʦʛʦ ʩʪʘʥʫ ʚʠʤʠʢʘʯʘ ʚʚʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ  

ʩʠʛʥʘʣʫ ʈʇʆ, ʬʦʨʤʫʻ ʢʦʤʘʥʜʫ çɺ̔ ʜʢʣ. ʉɺ ʚʽʜ ɺʅʈè, ʷʢʘ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʥʘ KL1é40 

ʽ ʧʦʜʘʻʪʴʩʷ ʚ ʩʭʝʤʫ ɸʋɺ ʉɺ. ɺʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʠ ʚʽʜʢʣʶʯʝʥʥʷ ʉɺ ʢʦʥʪʨʦʣʶʻʪʴʩʷ 

ʜʠʩʢʨʝʪʥʠʤ ʚʭʦʜʦʤ DI1...40 ʟ ʧʨʠʟʥʘʯʝʥʠʤ ʩʠʛʥʘʣʦʤ çɹʂ ɺʠʤʢ. ʉɺè, ʪʘ 

ʬʦʨʤʫʻʪʴʩʷ ʩʠʛʥʘʣ çʋʚʽʤʢ. ɺʚʦʜʫ ʚʽʜ ɺʅʈè ʪʨʠʚʘʣʽʩʪʶ 0,5 ʩ, ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʜʦ 

ʩʭʝʤʠ ɸʋɺ ʚʚʽʜʥʦʛʦ ʚʠʤʠʢʘʯʘ. ʇʦʷʚʘ ʢʦʨʦʪʢʦʛʦ ʩʠʛʥʘʣʫ çʋʚʽʤʢ. ɺʚʦʜʫ ʚʽʜ ɺʅʈè 

ʬʽʢʩʫʻʪʴʩʷ SR ʪʨʠʛʝʨʦʤ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʦ ʩʢʠʜʘʥʥʷ ʚʽʜ ʢʚʠʪʫʚʘʥʥʷ, ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʩʠʛʥʘʣ çʈʦʙʦʪʘ ɺʅʈè ʜʣʷ ʩʠʛʥʘʣʽʟʘʮʽʾ ʟ ʜʽʻʶ ʥʘ ʨʝʣʝ, 

ʩʚʽʪʣʦʜʽʦʜ ʽ ʟʘʧʠʩʠ ʚ ɾʇ. 

ʇʨʠ ʚʢʣʶʯʝʥʥʽ ʦʧʮʽʾ çɺʅʈ ʙʝʟ ʧʝʨʝʨʚʠ ʞʠʚʣʝʥʥʷè ʩʧʦʯʘʪʢʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʩʪʘʥʫ çɹʂ ʚʠʤʢ. ʉɺè ʬʦʨʤʫʻʪʴʩʷ ʢʦʤʘʥʜʘ çʋʚʽʤʢ. ɺʚʦʜʫ ʚʽʜ ɺʅʈè, ʘ ʧʦʪʽʤ ʟʘ 

ʬʘʢʪʦʤ ʾʾ ʚʠʢʦʥʘʥʥʷ (ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʽʥʚʝʨʩʽʻʶ ʩʠʛʥʘʣʫ çɹʂ ɺʢʣ. ɺɺè ʚʚʦʜʫ) 

ʬʦʨʤʫʻʪʴʩʷ ʢʦʤʘʥʜʘ çɺʽʜʢʣ. ʉɺ ʚʽʜ ɺʅʈè 

ʋʩʪʘʚʢʠ ɺʅʈ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ (ʊʘʙʣʠʮʷ 32). 

ʊʘʙʣʠʮʷ 32 ʋʩʪʘʚʢʠ ɺʅʈ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɼʦʟʚʽʣ ʨʦʙʦʪʠ ɺʅʈ ɺʠʤʢ., ɺʢʣ.. 

ʈʝʞʠʤ ɺʅʈ 
ɿ ʧʝʨʝʨʚʦʶ ʞʠʚʣ.,  

ɹʝʟ ʧʝʨʝʨʚʠ ʞʠʚʣ. 

ɺʠʙʽʨ DI  ʩʠʛʥʘʣʫ çʂʅʅ1 ʜʦ ɺɺè DI1é40 

ɺʠʙʽʨ DI ʩʠʛʥʘʣʫ çʂʅʅ2 ʜʦ ɺɺè ɺʠʤʢ., DI1é40 

ɺʠʙʽʨ DI ʩʠʛʥʘʣʫ çɹʂ ʚʠʤʢ. ʉɺè DI1é40 

ʋʩʪʘʚʢʘ ʊʩʨ. ɺʅʈ, ʩ 
0 ... 300000 ʤʩ, 

 ʢʨʦʢ 100 ʤʩ 

ɺʠʙʽʨ DI ʥʘ ʧʨʠʡʦʤ ʩʠʛʥʘʣʫ  

çɹʣʦʢʫʚʘʥʥʷ ɺʅʈè  

ɺʠʤʢ., DI1é40 

ʧʨʷʤʦ, ʽʥʚʝʨʩʥʦ 
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4.18 ɼʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ (ɼ.ʬ.) 

ɼʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʚʭʦʜʘʤʠ-ʚʠʭʦʜʘʤʠ ʽʥʰʠʭ 

ʬʫʥʢʮʽʡ, ʜʠʩʢʨʝʪʥʠʤʠ ʚʭʦʜʘʤʠ, ʚʠʭʽʜʥʠʤʠ ʨʝʣʝ, ʩʚʽʪʣʦʜʽʦʜʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʝʦʙʭʽʜʥʦ ʾʣʦʛʽʢʠ (AND, OR, ʽʥʚʝʨʩʽʷ, ʟʘʪʨʠʤʢʘ). 

ʇʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ ʚʽʩʽʤ ʩʪʫʧʝʥʽʚ ɼ.ʬ., ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʫʧʝʥʶ ʧʝʨʝʜʙʘʯʝʥʦ ʜʦ 

ʰʽʩʪʥʘʜʮʷʪʠ ʚʭʦʜʽʚ, ʢʦʞʝʥ ʚʭʽʜ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʧʨʷʤʦ ʘʙʦ ʟ ʽʥʚʝʨʩʽʻʶ.  

ɺʭʦʜʠ ɼ.ʬ. ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʛʨʫʧʠ ʟʘ ʦʟʥʘʢʘʤʠ ʥʘʣʝʞʥʦʩʪʽ ʜʦ ʚʠʜʽʚ 

ʩʠʛʥʘʣʽʚ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʬʫʥʢʮʽʡ, ʷʢʠʤʠ ʚʦʥʠ ʩʬʦʨʤʦʚʘʥʽ: ʛʨʫʧʘ ʩʠʛʥʘʣʽʚ ʚʽʜ 

ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI (çɺʭʦʜʠ DIè),  ʛʨʫʧʘ ʩʠʛʥʘʣʽʚ ʚʽʜ ʬʫʥʢʮʽʡ ʟʘʭʠʩʪʽʚ 

(çɿʘʭʠʩʪʠè), ʛʨʫʧʘ ʩʠʛʥʘʣʽʚ ʚʽʜ ʣʦʛʽʯʥʠʭ ʚʠʭʦʜʽʚ ʚʠʭʽʜʥʠʭ ʨʝʣʝ KL (çɺʭʦʜʠ KLè).  

ʅʘ ʚʭʦʜʠ ɺ.ʩ. 01é04 ʛʨʫʧʠ çɺʭʦʜʠ DIè ʫ ̫ ʢʦʩʪʽ ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʠʟʥʘʯʝʥʽ ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ DI1é40. ʇʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʫ ̫ʢʦʩʪʽ 

ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʯʘʩ ʜʝʤʧʬʫʚʘʥʥʷ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʭʦʜʫ DI ʦʢʨʝʤʦ. 

ʅʘ ʚʭʦʜʠ ɺ.ʩ. 01é04 ʛʨʫʧʠ çɿʘʭʠʩʪʠè ʫ ̫ʢʦʩʪʽ ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʠʟʥʘʯʝʥʽ ʩʠʛʥʘʣʠ ʄʉɿ 1é5, ɿʅɿ 1é4, ɿʅɿ ɺɻ 1é2, ʆɹʈ 1é2, ɿʅ 1é4, ɸʏʈʏ 

1...2, ʏɸʇɺʏ 1...2, ʃɿʐ, ʇʈɺɺ 1...2, ɸʏʈ 1é2, ʏɸʇɺ 1é2, ɸɺʈ, ɺʅʈ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʟ ʚʠʱʝʚʢʘʟʘʥʠʭ ʬʫʥʢʮʽʡ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʚʭʽʜʥʠʡ ʩʠʛʥʘʣ 

ʙʫʜʝ ʬʦʨʤʫʚʘʪʠʩʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘè ʘʙʦ çʈʦʙʦʪʘ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤè 

ʬʫʥʢʮʽʾ ʟʘʭʠʩʪʫ. 

ʅʘ ʚʭʦʜʠ ɺ.ʩ. 01é08 ʛʨʫʧʠ çɺʭʦʜʠ KLè ʫ ̫ʢʦʩʪʽ ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʠʟʥʘʯʝʥʽ ʣʦʛʽʯʥʽ ʚʠʭʦʜʠ ʚʠʭʽʜʥʠʭ ʨʝʣʝ KL1é40 . 

ʋʩʽ ʚʭʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙ'ʻʜʥʘʥʽ ʟʘ ʣʦʛʽʢʦʶ çANDè, ʟʘ ʣʦʛʽʢʦʶ çORè, ʘʙʦ 

ʦʙ'ʻʜʥʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʤʢʥʝʥʝ. ʋʩʽ ʚʭʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʧʨʷʤʦ ʘʙʦ ʟ 

ʽʥʚʝʨʩʽʻʶ. ɺʭʦʜʠ, ʥʘ ʷʢʽ ʚʭʽʜʥʽ ʩʠʛʥʘʣʠ ʥʝ ʧʨʠʟʥʘʯʝʥʦ, ʥʝ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʘʣʛʦʨʠʪʤʽ 

ʨʦʙʦʪʠ ɼ.ʬ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ɼ.ʬ. ʤʦʞʫʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʩʠʛʥʘʣʠ: çʇʫʩʢ ɼ.ʬ.è, 

çʈʦʙʦʪʘ ɼ.ʬ.è. ʎʽ ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ ʘʙʦ ʩʚʽʪʣʦʜʽʦʜʠ. 

ɿʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʂʦʨʠʩʪʫʚʘʯ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʣʦʛʽʢʠ ɼ.ʬ. ʥʘʚʝʜʝʥʦ ʥʘ (ʈʠʩʫʥʦʢ 65)  
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ʋʩʪʘʚʢʠ ɼ.ʬ. ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 33). 

 

ɺ.ʩ.1...16

ɼʦʟʚʽʣ ʥ̔ʚʝʨʩʽʾ ɺ.ʩ.1...16

ʣʦʛ.1 ʷʢʱʦ ʚʢʣ.

&

&

1/&

ʊʩʨ.
ʈʦʙʦʪʘ ɼ.ʬ.

ʇʫʩʢ  ɼ.ʬ.

 

ʈʠʩʫʥʦʢ 65 ï ʌʨʘʛʤʝʥʪ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʣʦʛʽʢʠ ɼ.ʬ. 

 

ʊʘʙʣʠʮʷ 33 ʋʩʪʘʚʢʠ ɼ.ʬ. 

 

  

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ɺʠʙʽʨ ʣʦʛʽʢʠ ʦʙ'ʻʜʥʘʥʥʷ ʚʭʽʜʥʠʭ 

ʩʠʛʥʘʣʽʚ ʨʦʙʦʪʠ ɼ.ʬ. 
OR, AND, ɺʠʤʢ. 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ɼ. ʬ, 

(ʊʩʨ) 

ʚʽʜ 0 ʜʦ 300000 ʤʩ, 

ʢʨʦʢ 10 ʤʩ 

ʇʨʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʛʨʫʧʠ 

çɺʭʦʜʠ DIè ʥʘ ʚʭʽʜ ɼ.ʬ. 
ɺʠʤʢ., DI1...40 

ʇʨʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʛʨʫʧʠ 

çɿʘʭʠʩʪʠè ʥʘ ʚʭʽʜ ɼ.ʬ. 

ɺʠʤʢ, ʄʉɿ 1... 5, ɿʅɿ 1...4, ɿʅɿ 

ɺɻ 1...2, ʆɹʈ 1...2, ɿʅ 1...4, ɸʏʈʏ 

1...2, ʏɸʇɺʏ 1...2, ʃɿʐ, ʇʈɺɺ 

1...2, ɸʏʈ 1é2, ʏɸʇɺ 1é2, ɸɺʈ, 

ɺʅʈ 

ʇʨʠʟʥʘʯʝʥʥʷ  ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʛʨʫʧʠ 

çɺʠʭʦʜʠ KLè ʥʘ ʚʭʽʜ ɼ.ʬ. 
ɺʠʤʢ., KL1...40 
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4.19 ʌʫʥʢʮʽʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʢʽʣ ʝʣʝʢʪʨʦʤʘʛʥʽʪʽʚ ʫʚʽʤʢʥʝʥʥʷ ʪʘ 

ʚʠʤʢʥʝʥʥ̫ (ʅʎɽɺʆ) 

ʗʢʱʦ ʫ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʧʨʠʩʪʨʦʶ ʚʭʽʜʥʠʡ ʩʠʛʥʘʣ çʈʇɺè ʥʝ ʧʨʠʟʥʘʯʝʥʦ ʥʘ 

ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ, ʪʦ ʨʦʙʦʪʘ ʅʎɽɺʆ ʙʣʦʢʫʻʪʴʩʷ.  

ɺʭʽʜʥʽ ʩʠʛʥʘʣʠ çʈʇɺè (ʢʦʥʪʨʦʣʴ ʧʦʣʦʞʝʥʥʷ ɺɺ çʚʢʣʶʯʝʥʦè) ʪʘ çʈʇʆè 

(ʢʦʥʪʨʦʣʴ ʧʦʣʦʞʝʥʥʷ ɺɺ çʚʠʤʢʥʝʥʦè) ʥʘ ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʫ 

ʂʦʥʬʽʛʫʨʘʮʽʾ. ʊʘʢʦʞ ʫ ʂʦʥʬʽʛʫʨʘʮʽʾ ʚʢʣʶʯʘʻʪʴʩʷ ʜʦʟʚʽʣ ʨʦʙʦʪʠ ʅʎɽɺʆ. 

ʗʢʱʦ ʦʙʠʜʚʘ ʩʠʛʥʘʣʠ çʈʇɺè ʪʘ çʈʇʆè ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʟʘʜʘʥʦʛʦ ʫʩʪʘʚʢʦ  ʁ

(ʊʩʨ.ʥʮʝʚʦ) ʦʜʥʦʯʘʩʥʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʪʘʥʽ ʣʦʛʽʯʥʦʾ ç1è, ʘʙʦ ʷʢʱʦ ʦʙʠʜʚʘ ʩʠʛʥʘʣʠ 

çʈʇɺè ʪʘ çʈʇʆè ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʟʘʜʘʥʦʛʦ ʫʩʪʘʚʢʦʶ (ʊʩʨ.ʥʮʝʚʦ) ʦʜʥʦʯʘʩʥʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʪʘʥʽ ʣʦʛʽʯʥʦʛʦ ç0è, ʧʨʠʩʪʨʽʡ ʬʦʨʤʫʻ ʩʠʛʥʘʣ çʅʎɽɺʆè. ɿʥʽʤʘʻʪʴʩʷ 

ʩʠʛʥʘʣ ʧʽʩʣʷ ʟʥʷʪʪʷ ʫʤʦʚʠ ʡʦʛʦ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ. ʋʩʪʘʚʢʘ ʯʘʩʫ  (ʊʩʨ.ʥʮʝʚʦ) ʤʦʞʝ 

ʙʫʪʠ ʚʠʩʪʘʚʣʝʥʘ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 5000 ʤʩ, ʟ ʢʨʦʢʦʤ 10 ʤʩ.  

ʇʽʜʢʣʶʯʝʥʥʷ ʩʠʛʥʘʣʽʚ çʈʇɺè ʪʘ çʈʇʆè ʫ ʩʭʝʤʽ ʢʦʥʪʨʦʣʶ ʧʦʣʦʞʝʥʥʷ 

ʚʠʤʠʢʘʯʘ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʨʘʚʠʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʾ ʅʎɽɺʆ, ʧʦʢʘʟʘʥʦ ʥʘ   

(ʈʠʩʫʥʦʢ 66). 

ɽʉ1 ɽʉ2

ʈʉ83-ɸɺ3

DI ʈʇɺ

KL ɺʠʤʢ Q YAT

ʐʠʥʢʠ ʫʧʨʘʚʣʽʥʥʷ

ʂ
ʦ
ʣ
ʘ
 
ʚ
ʠ
ʤ
ʢ
ʥ
ʝ
ʥ
ʥ
ʷ

 ɺ
ɺ

ʂʦʤʘʥʜʘ ʥʘ 

ʚʠʤʢʥʝʥʥʷ ɺɺ ʚʽʜ 

ʈʉ83-ɸɺ3

ʂʦʥʪʨʦʣʴ 

ʧʦʣʦʞʝʥʥ ̫ɺɺ ʧʦ 

ʈʇɺ ʯʝʨʝʟ 

ʈʉ83-ɸɺ3

 
 

ɽʉ1 ɽʉ2

ʈʉ83-ɸɺ3

DI ʈʇʆ

KL ɺʢʣ Q YAʉ

ʐʠʥʢʠ ʫʧʨʘʚʣʽʥʥʷ

ʂ
ʦ
ʣ
ʘ

 ʚ
ʢ
ʣ
ʶ
ʯ
ʝ
ʥ

ʥ̫
 
ɺ
ɺ

ʂʦʤʘʥʜʘ ʥʘ 

ʚʢʣʶʯʝʥʥ ̫ɺɺ ʚʽʜ 

ʈʉ83-ɸɺ3

ʂʦʥʪʨʦʣʴ 

ʧʦʣʦʞʝʥʥ̫  ɺɺ ʧʦ 

ʈʇʆ ʯʝʨʝʟ 

ʈʉ83-ɸɺ3

 

ʈʠʩʫʥʦʢ 66 ï ʉʭʝʤʘ ʢʦʥʪʨʦʣʶ ʧʦʣʦʞʝʥʥʷ ʚʠʤʠʢʘʯʘ 
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4.20 ʌʫʥʢʮʽʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʢʽʣ ʩʪʨʫʤʫ (ʅʎʊ) 

ʌʫʥʢʮʽʷ ʅʎʊ ʩʧʨʘʮʴʦʚʫʻ, ʷʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ: 

 (3I0ʨ-3I0Ț(nʪʪ0 / nʪʪ)) / Iʬ ʤʘʭ Ó 0,2;  (1) 

ʜʝ:   ï 3I0ʨ ï ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʩʪʨʫʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

 ï 3I0 ï ʚʠʤʽʨʷʥʠʡ ʩʪʨʫʤ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

 ï nʪʪ0 ï ʢʦʝʬʽʮʽʻʥʪ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʊʊ ʥʫʣʴʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

 ï nʪʪ ï ʢʦʝʬʽʮʽʻʥʪ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʬʘʟʥʠʭ ʊʊ; 

 ï Iʬ ʤʘʭ ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʬʘʟʥʠʡ ʩʪʨʫʤ. 

ʌʫʥʢʮʽʷ ʅʎʊ ʙʣʦʢʫʻʪʴʩʷ, ʷʢʱʦ: 

3I0 Ó 5 ɸ ; 

Iʬ ʤʘʭ Ò 0,05 ɸ. 

ɹʣʦʢʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ʅʎʊ ʥʝʦʙʭʽʜʥʝ ʧʨʠ ʚʠʭʦʜʽ ʟʘ ʜʽʘʧʘʟʦʥ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʚʝʣʠʯʠʥʠ 3I0ʽ, ʘʙʦ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʬʘʟʥʠʭ ʩʪʨʫʤʽʚ, ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

0/0 ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʫʤʦʚʠ (1). 

ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʅʎʊ  ʊʩʨ.  ʚʽʜ 0 ʜʦ 300 ʩ, ʟ ʢʨʦʢʦʤ 0,01 ʩ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʣʦʛʽʢʠ ʅʎʊ ʧʦʢʘʟʘʥʦ  ʥʘ (ʈʠʩʫʥʦʢ 67). 

ʉʠʛʥʘʣ çʇʫʩʢ ʅʎʊè

Tʩʨ.

ɿʘʧʠʩ ʚ 

ɾʇ

ʉʠʛʥʘʣ 

çʈʦʙʦʪʘ ʅʎʊè(3
Iл

-ͪ3
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(nͭ
ͭ
л
κ
 

nͭ
ͭ
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ύ
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Iͺ
 
ͣ
͊
ͻ

җ
л
Σ
н

Ia 
Ib 
Ic 3

Io
p

Ia 
Ib 
Ic Im

a
x

3Iʦ 

3Iлҗрs

Iͺ ͣ͊ͻҖлΣлрˢ

&

ɿʘʧʠʩ ʚ 

ɾʇ

ʋʩʪʘʚʢʘ çɼʦʟʚʽʣ ʅʎʊè 

(ɺʢʣ/ɺʠʤʢ)

 

ʈʠʩʫʥʦʢ 67  ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʣʦʛʽʢʠ ʅʎʊ 
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ʉʠʛʥʘʣ çʇʫʩʢ ʅʎʊè ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʠʡ ʥʘ ʩʧʨʘʮʶʚʘʥʥʷ ʨʝʣʝ ʪʘ 

ʩʚʽʪʣʦʜʽʦʜʽʚ. ʉʠʛʥʘʣ çʈʦʙʦʪʘ ʅʎʊè ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʠʡ ʥʘ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 

ʨʝʣʝ ʪʘ ʩʚʽʪʣʦʜʽʦʜʽʚ, ʥʘ ʙʣʦʢʫʚʘʥʥʷ ɿʅɿ ʧʦ 3I0ʨ (ɺʢʣ / ɺʠʤʢ). 
 

4.21 ʌʫʥʢʮʽʷ ʘʚʪʦʤʘʪʠʢʠ ʢʝʨʫʚʘʥʥʷ ʚʠʤʠʢʘʯʝʤ (ɸʋɺ) 

ɸʋɺ ï ʬʫʥʢʮʽʷ ʘʚʪʦʤʘʪʠʢʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʤʠʢʘʯʝʤ. ʎʷ ʬʫʥʢʮʽʷ ʜʦʟʚʦʣʷʻ 

ʢʝʨʫʚʘʪʠ ʚʠʤʠʢʘʯʝʤ, ʨʝʘʣʽʟʦʚʫʻ ʧʨʽʦʨʠʪʝʪ ʢʦʤʘʥʜʠ ʚʽʜʢʣʶʯʝʥʥʷ ʪʘ ʙʣʦʢʫʚʘʥʥʷ 

ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʫʚʽʤʢʥʝʥʴ. 

ʋ ʬʫʥʢʮʽʾ ɸʋɺ ʻ ʪʨʠ ʚʭʦʜʠ: 

- çɺʭʽʜ ʚʢʣʶʯʝʥʥʷè; 

- çɺʭʽʜ ʚʽʜʢʣʶʯʝʥʥʷè; 

- çɺʭʽʜ ʘʚʘʨʽʡʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷè; 

ʽ ʯʦʪʠʨʠ ʚʠʭʦʜʠ: 

ï  çɺʠʭʽʜ ʚʢʣʶʯʝʥʥʷè; 

ï  çɺʠʭʽʜ ʚʽʜʢʣʶʯʝʥʥʷè; 

ï  çɺʠʭʽʜ ʘʚʘʨʽʡʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷè; 

ï  çɺʠʭʽʜ ʈɹʄè. 

ʅʘ ʚʭʽʜ çɺʭʦʜʠ ʚʢʣʶʯʝʥʥʷ ɺɺè ʫ ̫ ʢʦʩʪʽ ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ: 

ï ʢʥʦʧʢʘ ʚʢʣʶʯʝʥʥʷ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ; 

ï ʦʜʠʥ ʟ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI 1é40; 

ï ʩʠʛʥʘʣ çɺʢʣʶʯʝʥʥʷè ʧʦ ʤʝʨʝʞʽ. 

ʅʘ ʚʭʽʜ çɺʭʦʜʠ ʚʢʣʶʯʝʥʥʷ ɺɺ ʚʽʜ ʘʚʪʦʤʘʪʠʢʠè ʫ ʷʢʦʩʪʽ ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʢʦʤʘʥʜʠ çʈʦʙʦʪʘ ʏɸʇɺʏ 1è, çʈʦʙʦʪʘ ʏɸʇɺʏ 2è, 

çʈʦʙʦʪʘ ʏɸʇɺ 1è, çʈʦʙʦʪʘ ʏɸʇɺ 2è, çʈʦʙʦʪʘ ɸʇɺ 1è, çʈʦʙʦʪʘ ɸʇɺ 2è, çʈʦʙʦʪʘ 

ɺʅʈè. 

ʅʘ çɺʠʭʽʜ ʚʢʣʶʯʝʥʥʷ ɺɺè ʩʠʛʥʘʣ ʧʨʦʭʦʜʠʪʴ ʪʽʣʴʢʠ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʠʛʥʘʣʽʚ 

çɺʠʭʽʜ ʚʠʤʢʥʝʥʥʷè ʪʘ çɺʠʭʽʜ ʘʚʘʨʽʡʥʦʛʦ ʚʠʤʢʥʝʥʥʷè. 

ʗʢʱʦ ʦʜʥʦʯʘʩʥʦ ʥʘ çɺʭ̔ʜ ʚʢʣʶʯʝʥʥʷ ɺɺè ʽ ʥʘ çɺʭ̔ʜ ʚʠʤʢʥʝʥʥʷ ɺɺè ʘʙʦ ʥʘ 

çɺʭʦʜʽ ʘʚʘʨʽʡʥʦʛʦ ʚʠʤʢʥʝʥʥʷ ɺɺè ʙʫʜʝ ʧʦʜʘʥʦ ʚʭʽʜʥʽ ʩʠʛʥʘʣʠ, ʪʦ ʚʠʜʘʯʘ ʩʠʛʥʘʣʫ 
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çɺʠʭʽʜ ʚʢʣʶʯʝʥʥʷ ɺɺè ʙʣʦʢʫʻʪʴʩʷ ʽ ʬʦʨʤʫʻʪʴʩʷ ʩʠʛʥʘʣ ʥʘ çɺʠʭʽʜ ʈɹʄè. 

ɹʣʦʢʫʚʘʥʥʷ ʟʥʽʤʘʻʪʴʩʷ ʧʨʠ ʟʥʷʪʪʽ ʩʠʛʥʘʣʫ ʟ çɺʭʽʜ ʚʢʣʶʯʝʥʥʷ ɺɺè. 

ɺ ɸʋɺ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʙʣʦʢʫʚʘʥʥʷ ʚʠʭʦʜʫ ʚʢʣʶʯʝʥʥʷ ʟʘ ʬʘʢʪʦʤ 

ʧʦʷʚʠ ʩʠʛʥʘʣʫ çɸʚʘʨʽʡʥʝ ʚʠʤʢʥʝʥʥʷè ʜʦ ʢʚʠʪʫʚʘʥʥʷ (ʙʣʦʢʫʚʘʥʥʷ ʚʠʭʦʜʫ 

ʚʢʣʶʯʝʥʥʷ ʧʦʚʠʥʥʦ ʜʦʟʚʦʣʷʪʠʩʷ ʟ ʤʝʥʶ). ʇʨʠ ʮʴʦʤʫ ʢʦʤʘʥʜʘ ʚʢʣʶʯʝʥʥʷ ʚʽʜ ɸʇɺ 

ʧʦʜʘʻʪʴʩʷ ʧʦʚʟ ʮʝ ʙʣʦʢʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʢʣʶʯʝʥʥʷ ʚʽʜ ɸʇɺ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ ʩʘʤʝ 

ʧʽʩʣʷ ʘʚʘʨʽʡʥʦʛʦ ʚʠʤʢʥʝʥʥʷ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʥʝʫʩʧʽʰʥʦʛʦ ɸʇɺ 

(ʜʚʦʨʘʟʦʚʦʛʦ ʘʙʦ ʦʜʥʦʨʘʟʦʚʦʛʦ ʧʨʠ ʚʠʚʝʜʝʥʦʤʫ ʜʨʫʛʦʤʫ ʮʠʢʣʽ) ʮʝ ʙʣʦʢʫʚʘʥʥʷ ʥʘ 

ʽʥʰʽ ʚʠʜʠ ʚʢʣʶʯʝʥʥʷ ʧʨʦʜʦʚʞʫʻ ʜʽʷʪʠ. ʇʽʩʣʷ ʫʩʧʽʰʥʦʛʦ ɸʇɺ ʟ ʤʝʪʦʶ ʧʨʠʚʝʜʝʥʥʷ 

ʘʣʛʦʨʠʪʤʫ ɸʋɺ ʫ ʚʠʭʽʜʥʠʡ ʩʪʘʥ, ʟʘʟʥʘʯʝʥʝ ʙʣʦʢʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟʥʽʤʘʻʪʴʩʷ 

ʢʦʨʦʪʢʠʤ ʽʤʧʫʣʴʩʦʤ ʟ ʚʠʭʦʜʫ ʦʨʛʘʥʫ ʯʘʩʫ ʧʽʜʛʦʪʦʚʢʠ ɸʇɺ. 

ʅʘ ʚʭʽʜ çɺʭʽʜ ʚʠʤʢʥʝʥʥʷ ɺɺè ʫ ̫ʢʦʩʪʽ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʤʦʞʫʪʴ ʜʽʷʪʠ: 

ï ʦʜʠʥ ʟ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI 1é40 (ʧʨʷʤʦ ʘʙʦ ʽʥʚʝʨʩʥʦ); 

ï ʢʥʦʧʢʘ çɺʠʤʢʥʝʥʥʷè ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ; 

ï ʩʠʛʥʘʣ çɺʽʜʢʣʶʯʝʥʥʷè ʧʦ ʤʝʨʝʞʽ; 

ï çʩʠʛʥʘʣ ʈʦʙʦʪʘ ɸɺʈè. 

ʇʝʨʝʜʙʘʯʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʪʠ ʙʣʦʢʫʚʘʥʥʷ ʩʭʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚʠʤʠʢʘʯʝʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI 1é40 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʐʈ 

(ʰʠʥʥʠʡ ʨʦʟôʻʜʥʫʚʘʯ), ʃʈ (ʣʽʥʽʡʥʠʡ ʨʦʟôʻʜʥʫʚʘʯ), ɿʅ (ʟʘʟʝʤʣʶʶʯʠʡ ʥʽʞ) ʟ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʨʷʤʠʭ/ʽʥʚʝʨʩʥʠʭ ʩʠʛʥʘʣʽʚ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ, ʢʝʨʦʚʘʥʠʭ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʙʣʦʢ-ʢʦʥʪʘʢʪʘʤʠ ʧʝʨʚʠʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʽʜʩʪʘʥʮʽʾ. 

ʅʘ ʚʭʽʜ çɺʭʽʜ ʘʚʘʨʽʡʥʦʛʦ ʚʠʤʢʥʝʥʥʷ ɺɺè ʫ ʷʢʦʩʪʽ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʤʦʞʫʪʴ 

ʜʽʷʪʠ ʟʘʭʠʩʪʠ ʄʉɿ 1é5, ɿʅɿ 1é4, ɿʅɿ ɺɻ 1é2, ʆɹʈ 1é2, ɿʅ 1é4, ɸʏʈʏ 1...2, 

ɿɼɿ 1é3,  ʇʈɺɺ 1é2, ɸʏʈ 1...2, ʃɿʐ, ɿɸʄ, ʅʎʊ, ɼ.ʬ. 1...8, DI 1é40 (ʧʨʷʤʦ ʘʙʦ 

ʽʥʚʝʨʩʥʦ). 

ʗʢɦʦ ʫ ʷʢʦʩʪʽ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʥʘ çɺʭʽʜ ʘʚʘʨʽʡʥʦʛʦ ʚʠʤʢʥʝʥʥʷ ɺɺè ʚ ɸʋɺ 

ʧʨʠʟʥʘʯʝʥʽ ʟʘʭʠʩʪʠ ʄʉɿ 1...5, ɿʅɿ 1...4, ɿʅɿ ɺɻ 1...2, ɿʅ 1...4, ʆɹʈ 1...2, ʪʦ ʚʭʽʜʥʠʡ 

ʩʠʛʥʘʣ ʙʫʜʝ ʬʦʨʤʫʚʘʪʠʩʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘè ʘʙʦ çʈʦʙʦʪʘ ʟ 

ʧʨʠʩʢʦʨʝʥʥʷʤè.  
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ʗʢʱʦ ʫ ʷʢʦʩʪʽ ʚʭ̔ʜʥʦʛʦ ʩʠʛʥʘʣʫ ʥʘ çɺʭʽʜ ʘʚʘʨʽʡʥʦʛʦ ʚʠʤʢʥʝʥʥʷ ɺɺè ɸʋɺ 

ʧʨʠʟʥʘʯʝʥʽ ɸʏʈʏ 1...2, ɿɼɿ 1é3, ʇʈɺɺ 1...2, ɸʏʈ 1...2, ʃɿʐ, ɿɸʄ, ʅʎʊ, ɼ.ʬ. 1...8, 

ʪʦ ʚʭʽʜʥʠʡ ʩʠʛʥʘʣ ʙʫʜʝ ʬʦʨʤʫʚʘʪʠʩʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʠʛʥʘʣʫ çʈʦʙʦʪʘè. 

ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʪʠ ɸʋɺ ʥʘʚʝʜʝʥʦ ʥʘ (ʈʠʩʫʥʦʢ 68). 
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ʈʠʩʫʥʦʢ 68 ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʪʠ ɸʋɺ 

 

ʂʦʥʬʽʛʫʨʘʮʽʷ ɸʋɺ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ (ʊʘʙʣʠʮʷ 34). 
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ʊʘʙʣʠʮʷ 34 ʂʦʥʬʽʛʫʨʘʮʽʷ ɸʋɺ 

 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

ʇʨʠʟʥʘʯʝʥʥʷ ʥʘ çɺʭʦʜʠ ʚʢʣʶʯʝʥʥʷ ɺɺè  

ʂʥʦʧʢʘ çɺè, ʊʋ 
ɺʢʣ, ɺʠʤʢ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʥʘ çɺʭʦʜʠ ʚʢʣʶʯʝʥʥʷ ɺɺè  DI 1é40 
ɺʠʤʢ., ɺʢʣ. DI 1é40 

ʧʨʷʤʦ, ʽʥʚʝʨʩʥʦ 

ʇʨʠʟʥʘʯʝʥʥʷ ʥʘ çɺʭʦʜʠ ʚʢʣʶʯʝʥʥʷ ɺɺ ʚʽʜ 

ʘʚʪʦʤʘʪʠʢʠè  ʏɸʇɺʏ 1é2,  ʏɸʇɺ 1é2, ɸʇɺ 1é2, 

ɺʅʈ 

ɺʢʣ, ɺʠʤʢ. 

ʇʨʠʟʥʘʯʝʥʥʷ DI 1é40 ʥʘ ʙʣʦʢʫʚʘʥʥʷ ʚʢʣʶʯʝʥʥʷ 
ɺʠʤʢ.,  

ɺʢʣ. ʧʨʷʤʦ, ʽʥʚʝʨʩʥʦ 

ʇʨʠʟʥʘʯʝʥʥʷ ʅʎɽɺʆ ʥʘ ʙʣʦʢʫʚʘʥʥʷ ʚʢʣʶʯʝʥʥʷ  ɺʢʣ, ɺʠʤʢ. 

ʇʨʠʟʥʘʯʝʥʥʷ DI ʥʘ ʈʇɺ 
ɺʠʤʢ., ɺʢʣ. DI 1é40 

ʧʨʷʤʦ, ʽʥʚʝʨʩʥʦ 

ʇʨʠʟʥʘʯʝʥʥʷ DI ʥʘ ʈʇʆ 
ɯʥʚ. ʈʇɺ, ɺʢʣ. DI 1é40 

ʧʨʷʤʦ, ʽʥʚʝʨʩʥʦ 

ʇʨʠʟʥʘʯʝʥʥʷ ʥʘ çɺʭʦʜʠ ʚʠʤʢʥʝʥʥʷ ɺɺè 

 ʊʋ, ɸɺʈ, ʂʥʦʧʢʘ çʆè 
ɺʢʣ, ɺʠʤʢ. 

ʇʨʠʟʥʘʯʝʥʥʷ DI ʥʘ çɺʭʦʜʠ ʚʠʤʢʥʝʥʥʷ ɺɺè  
ɺʠʤʢ., ɺʢʣ. DI 1é40 

ʧʨʷʤʦ, ʽʥʚʝʨʩʥʦ 

ʇʨʠʟʥʘʯʝʥʥʷ DI 1é40 ʥʘ ʙʣʦʢʫʚʘʥʥʷ ʚʠʤʢʥʝʥʥʷ  
ɺʠʤʢ.,  

ɺʢʣ. ʧʨʷʤʦ, ʽʥʚʝʨʩʥʦ 

ʇʨʠʟʥʘʯʝʥʥʷ çɺʭʦʜʽʚ ʘʚʘʨʽʡʥʦʛʦ ʚʠʤʢʥʝʥʥʷ ɺɺè:  

ʄʉɿ 1é5, ɿʅɿ 1é4, ɿʅɿ ɺɻ 1é2, ʆɹʈ 1é2,  

ɿʅ 1é4, ɸʏʈʏ 1é2,  ʇʈɺɺ 1é2, ɸʏʈ 1é2,  

ɿɼɿ 1é3, ɼ.ʬ. 1é8, ʃɿʐ, ɿɸʄ, ʅʎʊ 

ɺʢʣ, ɺʠʤʢ. 

ʇʨʠʟʥʘʯʝʥʥʷ DI ʥʘ ʚʭʦʜʠ ʘʚʘʨʽʡʥʦʛʦ ʚʠʤʢʥʝʥʥʷ 
ɺʠʤʢ., ɺʢʣ. DI 1é40 

ʧʨʷʤʦ, ʽʥʚʝʨʩʥʦ 

ɼʦʟʚʽʣ ʅʎɽɺʆ ɺʢʣ, ɺʠʤʢ. 

ʋʩʪʘʚʢʘ ʯʘʩʫ ʩʧʨʘʮʶʚʘʥʥʷ  ʅʎɽɺʆ (ʊʩʨ) 
ɺʽʜ 0 ʜʦ 5000 ʤʩ,  

ʢʨʦʢ 10 ʤʩ 

ɹʣʦʢʫʚʘʥʥʷ ʧʦ ɸʚʘʨʽʡʥʦʤʫ ʚʠʤʢʥʝʥʥʶ ɺʢʣ, ɺʠʤʢ. 
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4.22 ʌʫʥʢʮʽʷ ʢʦʥʪʨʦʣʶ ʨʝʩʫʨʩʫ ʚʠʤʠʢʘʯʘ (ʂʈɺ) 

ʋ ʧʨʠʩʪʨʦʾ ʨʝʘʣʽʟʦʚʘʥʦ ʬʫʥʢʮʽʶ ʢʦʥʪʨʦʣʶ ʨʝʩʫʨʩʫ ʚʠʤʠʢʘʯʘ. ʌʫʥʢʮʽʷ 

ʨʦʟʨʘʭʦʚʫʻ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ ʚʠʤʠʢʘʯʘ ʽ ʩʠʛʥʘʣʽʟʫʻ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʛʨʘʥʠʯʥʦʛʦ 

ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʨʝʩʫʨʩʫ. ʈʦʟʨʘʭʫʥʦʢ ʨʝʩʫʨʩʫ ʚʠʢʦʥʫʻʪʴʩʷ ʱʦʨʘʟʫ ʟʘ ʬʘʢʪʦʤ ʧʦʷʚʠ 

ʩʠʛʥʘʣʫ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʙʦ ʘʚʘʨʽʡʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʚʠʤʠʢʘʯʘ ʚʽʜ ʘʣʛʦʨʠʪʤʫ 

ʘʚʪʦʤʘʪʠʢʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʤʠʢʘʯʝʤ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʨʝʩʫʨʩʫ ʚʠʤʠʢʘʯʘ ʧʨʠʩʪʨʽʡ ʨʦʟʨʘʭʦʚʫʻ ʜʚʘ ʜʦʧʦʤʽʞʥʽ 

ʧʘʨʘʤʝʪʨʠ, ʜʣʷ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʚʦʜʩʴʢʽ ʧʘʨʘʤʝʪʨʠ ʚʠʤʠʢʘʯʘ: 

ʉ = 

̃̉̍̋̍́ͅ ̖

̃̉̍̋̎̏ͅ ̍
̖̍́

ȟ ̎̏̍

,   ɸ =  
̃̉̍̋̎̏ͅ ̍

ȟ ̎̏̍˞
, 

ʅʦʚʠʡ ʚʠʤʠʢʘʯ ʤʘʻ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ 100%. ʇʽʩʣʷ ʢʦʞʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ 

ʩʪʨʫʤʫ ʚʠʤʠʢʘʯʝʤ ʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʟʤʽʥʶʻʪʴʩʷ ʪʘʢ: 

1. ʇʨʠ 0,001ȚIʥ Ò Iʦ Ò Iʦ ʤʘʭ: 

ʈ i = ʈ i-1 -
ˍ̏˞
  , 

ʜʝ:  ʈ i-1 - ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ (%) ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ; 

 Io ï ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ Iʬ1 ʫ ʤʦʤʝʥʪ ʚʠʤʢʥʝʥʥʷ ʚʠʤʠʢʘʯʘ. 
 

2. ʇʨʠ Iʦ  ̓0,001 Iʥ ï ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʧʫʥʢʪʫ 1 ʟʥʘʯʝʥʥʷ Iʦ = 0,001ȚIʥ. 

3. ʇʨʠ Iʦ > Iʦ ʤʘʭ:  ʈ i  = 0 

ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʈi(%) ʩʪʘʥʝ ʤʝʥʰʝ 

ʟʥʘʯʝʥʥʷ ʫʩʪʘʚʢʠ çʈʝʩʫʨʩʫ ʜʣʷ ʩʠʛʥʘʣʽʟʘʮʽʾè ʈʩ(%), ʬʦʨʤʫʻʪʴʩʷ ʩʠʛʥʘʣ çʈʝʩʫʨʩ ɺɺ 

ʟʘʢʽʥʯʠʚʩʷè, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʠʡ ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ ʘʙʦ ʩʚʽʪʣʦʜʽʦʜʠ 

(ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʚ ʫʩʪʘʚʢʘʭ ɸʋɺ). ɯ ʚ ʞʫʨʥʘʣʽ ʬʽʢʩʫʻʪʴʩʷ ʟʘʧʠʩ ʧʨʦ ʟʘʚʝʨʰʝʥʥʷ 

ʨʝʩʫʨʩʫ ʚʠʤʠʢʘʯʘ. 

ʇʽʩʣʷ ʟʤʽʥʠ ʫʩʪʘʚʢʠ ʂʈɺ çʇʦʪʦʯʥʠʡ ʨʝʩʫʨʩ ʚʠʤʠʢʘʯʘ) ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ 

ʧʨʘʧʦʨʝʮʴ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʫ ʧʦʣʦʞʝʥʥʷ çɺʢʣ.è. ʊʽʣʴʢʠ ʧʽʩʣʷ ʮʴʦʛʦ ʧʨʠʩʪʨʽʡ ʘʢʪʠʚʽʟʫʻ 

ʥʦʚʽ ʫʩʪʘʚʢʠ ʜʣʷ ʮʽʻʾ ʬʫʥʢʮʽʾ. ɯʥʰʽ ʬʫʥʢʮʽʾ ʘʢʪʠʚʽʟʫʶʪʴ ʥʦʚʽ ʫʩʪʘʚʢʠ ʚ ʤʦʤʝʥʪ ʾʭ 

ʟʤʽʥʠ. 

ʋʩʪʘʚʢʠ ʂʈɺ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 35). 
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ʊʘʙʣʠʮʷ 35 ʋʩʪʘʚʢʠ ʂʈɺ 

ʅʘʟʚʘ ʫʩʪʘʚʢʠ 

ʘʙʦ ʧʘʨʘʤʝʪʨʘ 
ɼʽʘʧʘʟʦʥ 

1 2 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʟʘ ʥʦʤʽʥʘʣʴʥʠʤ ʩʪʨʫʤʦʤ ʚʠʤʠʢʘʯʘ (Iʥʦʤ) 
100 ... 5000 ɸ, 

ʢʨʦʢ 10 ɸ 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʤ ʩʪʨʫʤʦʤ 

ʚʠʤʢʥʝʥʥʷ ʚʠʤʠʢʘʯʘ (Imax) 

10 ... 100 ʢɸ, 

ʢʨʦʢ 1 ʢɸ 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʤʢʥʝʥʴ ʥʦʤʽʥʘʣʴʥʦʛʦ 

ʩʪʨʫʤʫ (Nʚʠʤʢ_ʥʦʤ) 

500 ... 500000, 

ʢʨʦʢ 100 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʤʢʥʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʪʨʫʤʫ (Nʚʠʤʢ_max) 

10 ... 1000, 

ʢʨʦʢ 1 

ɺʠʙʽʨ ʫʩʪʘʚʢʠ ʨʝʩʫʨʩʫ ʜʣʷ ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʨʦ ʛʨʘʥʠʯʥʝ 

ʟʥʘʯʝʥʥʷ (Pc) 

0...50 %, 

ʢʨʦʢ 1 % 

ɺʠʙʽʨ ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʨʝʩʫʨʩʫ (Pt) 
0 ... 100 %, 

ʢʨʦʢ 1 % 

ʇʨʘʧʦʨʝʮʴ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ɺʢʣ, ɺʠʤʢ. 

 

4.23 ʆʩʮʠʣʦʛʨʘʬʫʚʘʥʥʷ 

ɿʘ ʬʘʢʪʦʤ ʧʫʩʢʫ ʧʦʯʠʥʘʻʪʴʩʷ ʟʘʧʠʩ ʦʩʮʠʣʦʛʨʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ 

ʜʦʘʚʘʨʽʡʥʦʛʦ ʟʘʧʠʩʫ. ʏʘʩ ʜʦʘʚʘʨʽʡʥʦʛʦ ʟʘʧʠʩʫ ʩʪʘʥʦʚʠʪʴ 1,0 ʩ. ɿʘʛʘʣʴʥʠʡ ʯʘʩ ʟʘʧʠʩʫ 

ʟʘʜʘʪ̒ʴʩʷ ʦʢʨʝʤʦ  ʁ ʫʩʪʘʚʢʦ  ʁ (˟̈ ́̐). ɼʽʘʧʘʟʦʥ ʫʩʪʘʚʢʠ ʯʘʩʫ ʟʘʧʠʩʫ ˟̈ ́̐  

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜ 1500 ʜʦ 15000 ʤʩ, ʟ ʢʨʦʢʦʤ 100 ʤʩ. ɿʘʛʘʣʴʥʠʡ ʯʘʩ ʟʘʧʠʩʫ 

ʦʩʮʠʣʦʛʨʘʤ ï 1 ʭʚʠʣʠʥʘ. 

ɺ ʦʩʮʠʣʦʛʨʘʬ ʧʠʰʫʪʴʩʷ ʪʘʢʽ ʩʠʛʥʘʣʠ: 

¶ ʜʘʪʘ ʪʘ ʯʘʩ ʧʫʩʢʫ ʦʩʮʠʣʦʛʨʘʬʘ; 

¶ ʬʘʢʪ, ʟʘ ʷʢʠʤ ʩʪʘʚʩʷ ʧʫʩʢ; 

¶ ʘʥʘʣʦʛʦʚʽ ʩʠʛʥʘʣʠ Ό, Ό, Ό,  σΌ, Ὗ , Ὗ , Ὗ , σὟ; 

¶ ʩʪʘʥ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI 1...40 ; 

¶ ʩʪʘʥ ʚʠʭʽʜʥʠʭ ʨʝʣʝ KL 1...40 ; 

¶ ʣʦʛʽʯʥʽ ʩʠʛʥʘʣʠ çʇʫʩʢè, çʈʦʙʦʪʘè ʪʘ çʈʦʙʦʪʘ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤè ï ʄʉɿ 1 ... 5, 

ɿʅɿ 1 ... 4, ɿʅɿ ɺɻ 1 ... 2, ʆɹʈ 1 ... 2, ɿʅ 1 ... 4,;  

¶ ʣʦʛʽʯʥʽ ʩʠʛʥʘʣʠ çʇʫʩʢè ʪʘ çʈʦʙʦʪʘè ï ɸʏʈʏ 1 ... 2, ʏɸʇɺʏ 1 ... 2, ɿɸʄ, ɿɼɿ 

1é3, ʃɿʐ, ʇʈɺɺ1 ... 2, ʅʎʊ, ʏɸʇɺ 1 ... 2, ɸʇɺ 1é2, ɼ.ʬ. 1é8; 
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¶ ʣʦʛʽʯʥʽ ʩʠʛʥʘʣʠ çʈʦʙʦʪʘè ï ɸʏʈ 1é2, ɹʅʅ, ɸɺʈ, ɺʅʈ, ; 

¶ ʣʦʛʽʯʥʠʡ ʩʠʛʥʘʣ ʩʪʘʥʽʚ ɸʋɺ: ɺɺ ɺʢʣ, ɺɺ ɺʠʤʢ, ɸʚʘʨ.ʚʠʤʢ., ʈɹʄ, ʅʎɽɺʆ, 

ʈʇʆ, ʈʇɺ, çʈʝʩʫʨʩ ɺɺ ʟʘʢʽʥʯʠʚʩʷè; 

¶ ʣʦʛʽʯʥʠʡ ʩʠʛʥʘʣ ʇʫʩʢ çɹʘʪʘʨʝʡʢʘ ʨʦʟʨʷʜʞʝʥʘè; 

¶ ʣʦʛʽʯʥʠʡ ʩʠʛʥʘʣ ʈʦʙʦʪʘ çʅʝʤʘʻ ʞʠʚʣʝʥʥʷ 230 ɺè. 

ʉʠʛʥʘʣʠ, ʟʘ ʷʢʠʤʠ ʤʦʞʝ ʙʫʪʠ ʜʦʟʚʦʣʝʥʦ ʧʫʩʢ ʦʩʮʠʣʦʛʨʘʬʘ : 

¶ ʧʫʩʢ ʄʉɿ 1...5, ɿʅɿ 1...4, ɿʅɿ ɺɻ 1...2, ʆɹʈ 1...2, ɿʅ 1...4, ɸʏʈʏ 1 ... 2, ɸʏʈʏ 

1...2 ʜʦ ʢʚʠʪʫʚʘʥʥʷ,  ʏɸʇɺʏ 1...2, ɿɸʄ, ɿɼɿ 1é3, ʃɿʐ, ʇʈɺɺ 1é2, ʅʎʊ, 

ʏɸʇɺ 1...2, ɸʇɺ 1é2, ɼ.ʬ. 1...8; 

¶ ʨʦʙʦʪʘ ʄʉɿ 1 ... 5, ɿʅɿ 1 ... 4, ɿʅɿ ɺɻ 1 ... 2, ʆɹʈ 1 ... 2, ɿʅ 1 ... 4, ɸʏʈʏ 1 ... 2, 

ʏɸʇɺʏ 1 ... 2, ɿɸʄ, ɿɼɿ 1é3, ʃɿʐ, ʇʈɺɺ 1é2, ʅʎʊ, ɸʏʈ 1 ... 2, ʏɸʇɺ 1...2, 

ɸʇɺ 1é2, ɼ.ʌ. 1 ... 8, ɹʅʅ, ɸɺʈ, ɺʅʈ, ; 

¶ ʘʚʘʨʽʡʥʝ ʚʽʜʢʣʶʯʝʥʥʷ; 

¶ ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ DI1...40 ; 

¶ ʢʦʤʘʥʜʘ ʊʋ çʇʫʩʢ ʦʩʮʠʣʦʛʨʘʬʘè;  

¶ ʣʦʛʽʯʥʠʡ ʩʠʛʥʘʣ ʇʫʩʢ çɹʘʪʘʨʝʡʢʘ ʨʦʟʨʷʜʞʝʥʘè; 

¶ ʣʦʛʽʯʥʠʡ ʩʠʛʥʘʣ ʈʦʙʦʪʘ çʅʝʤʘʻ ʞʠʚʣʝʥʥʷ 230 ɺè. 

 

4.24 ʌʫʥʢʮʽʷ ʢʚʠʪʫʚʘʥʥʷ 

ʋ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʦ ʪʨʠ ʚʘʨʽʘʥʪʠ ʢʚʠʪʫʚʘʥʥʷ: 

ī ʢʥʦʧʢʦʶ çʂè ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ; 

ī ʧʦ ʤʝʨʝʞʽ; 

ī ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ. 

ʂʚʠʪʫʚʘʥʥʷ ʢʥʦʧʢʦʶ çʂè ʟʘʚʞʜʠ ʜʦʟʚʦʣʝʥʦ. ɸʣʛʦʨʠʪʤ ʢʚʠʪʫʚʘʥʥʷ 

ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ çʂè ʥʘʩʪʫʧʥʠʡ: ʧʦ ʬʘʢʪʫ ʥʘʪʠʩʢʘʥʥʷ çʂè ʟ'ʷʚʠʪʴʩʷ ʚʽʢʥʦ: 

çɼʣʷ ʢʚʠʪʫʚʘʥʥʷ ʥʘʪʠʩʥʽʪʴ: ɺɺɯɼè. ʇʦ ʬʘʢʪʫ ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʢʥʦʧʢʫ çɺɺɯɼè, 

ʧʨʦʡʜʝ ʽʤʧʫʣʴʩʥʘ ʢʦʤʘʥʜʘ ʥʘ ʢʚʠʪʫʚʘʥʥʷ. ɺʽʜʤʽʥʠʪʠ ʢʚʠʪʫʚʘʥʥʷ ʤʦʞʥʘ 

ʥʘʪʠʩʢʘʥʥʷʤ ʥʘ ʢʥʦʧʢʫ çʉʢʠʜʘʥʥʷè, ʧʨʠ ʮʴʦʤʫ ʚʽʜʙʫʜʝʪʴʩʷ ʧʝʨʝʭʽʜ ʟ ʧʦʪʦʯʥʦʛʦ 
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ʚʽʢʥʘ ʧʦ ʤʝʥʶ ʚʛʦʨʫ, ʽ ʢʦʤʘʥʜʘ ʥʘ ʢʚʠʪʫʚʘʥʥʷ ʥʝ ʧʨʦʡʜʝ. ʇʦʚʪʦʨʥʝ ʢʚʠʪʫʚʘʥʥʷ 

ʢʥʦʧʢʦʶ çʂè ʤʦʞʣʠʚʝ ʧʽʩʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʘʣʛʦʨʠʪʤʫ, ʦʧʠʩʘʥʦʛʦ ʚʠʱʝ. 

ʂʚʠʪʫʚʘʥʥʷ ʧʦ ʤʝʨʝʞʽ ʜʦʟʚʦʣʷʻʪʴʩʷ ʫʩʪʘʚʢʦʶ. ʂʦʤʘʥʜʘ ʢʚʠʪʫʚʘʥʥʷ ʯʝʨʝʟ 

ʤʝʨʝʞʫ ʜʽʻ ʦʜʠʥ ʪʘʢʪ. ʇʦʚʪʦʨʥʝ ʢʚʠʪʫʚʘʥʥʷ ʧʦ ʮʽʡ ʢʦʤʘʥʜʽ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʩʣʷ 

ʧʦʚʪʦʨʥʦʛʦ ʧʨʠʭʦʜʫ ʮʽʻʾ ʢʦʤʘʥʜʠ. 

ʂʚʠʪʫʚʘʥʥʷ ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ ʜʦʟʚʦʣʷʻʪʴʩʷ ʚʠʙʦʨʦʤ DI ʫ ʂʦʥʬʽʛʫʨʘʮʽʾ.  

ʂʚʠʪʫʚʘʥʥʷ ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʤʦʤʝʥʪ ʧʦʷʚʠ ʧʝʨʝʜʥʴʦʛʦ 

ʬʨʦʥʪʫ, ʪʦʙʪʦ ʫ ʤʦʤʝʥʪ ʧʨʠʭʦʜʫ ʥʘʧʨʫʛʠ ʽʟ ʨʽʚʥʝʤ ʩʧʨʘʮʶʚʘʥʥʷ ʣʦʛʽʯʥʦʾ ç1è. ɼʣʷ 

ʧʦʚʪʦʨʥʦʛʦ ʢʚʠʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʥʷʪʠ ʩʠʛʥʘʣ ʟ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ ʪʘ ʧʦʜʘʪʠ ʡʦʛʦ 

ʟʥʦʚʫ. ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʬʫʥʢʮʽʾ ʢʚʠʪʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ  (ʈʠʩʫʥʦʢ 69). 

1
ɸʣʛʦʨʠʪʤ ʢʚʠʪʫʚʘʥʥʷ 

ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʢʥʦʧʢʫ 

ʩʢʠʜʘʥʥʷ

DI ʧʨʠʟʥʘʯʝʥʠʡ ʥʘ ʢʚʠʪʫʚʘʥʥʷ

DI ʢʚʠʪʫʚʘʥʥʷ

ʂʦʤʘʥʜʘ ʢʚʠʪʫʚʘʥʥʷ ʧʦ ʤʝʨʝʞʽ

ʂʦʤʘʥʜʘ ʢʚʠʪʫʚʘʥʥʷ

 
ʈʠʩʫʥʦʢ 69 ï ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʬʫʥʢʮʽʾ ʢʚʠʪʫʚʘʥʥʷ 

 

ʆʢʨʝʤʦʶ ʦʧʮʽʻʶ ʬʫʥʢʮʽʾ ʢʚʠʪʫʚʘʥʥʷ ʫ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʦ ʩʠʛʥʘʣ 

çʉʢʠʜʘʥʥʷ ɸʏʈʏ ʜʦ ʢʚʠʪʫʚʘʥʥʷè, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʟʘʜʽʷʥʠʡ ʚʽʜ ʦʜʥʦʛʦ ʟ ʜʠʩʢʨʝʪʥʠʭ 

ʚʭʦʜʽʚ DI.  

 

4.25 ɹʝʟʧʝʨʝʨʚʥʠʡ ʢʦʥʪʨʦʣʴ ʩʧʨʘʚʥʦʩʪʽ ʪʝʨʤʽʥʘʣʫ 

ʂʦʥʪʨʦʣʴ ʩʧʨʘʚʥʦʩʪʽ ʧʨʠʩʪʨʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʫ ʬʦʥʦʚʦʤʫ ʨʝʞʠʤʽ ʧʨʦʛʨʘʤʠ ʩʘʤʦʪʝʩʪʫʚʘʥʥʷ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʦʾ 

ʩʠʩʪʝʤʠ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʫʩʪʘʚʦʢ ʪʘ ʜʘʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʧʨʠʩʪʨʦʶ, ʮʽʣʽʩʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʤʽʞ ʤʦʜʫʣʷʤʠ ʧʨʠʩʪʨʦʶ. ʂʦʞʝʥ 

ʮʠʢʣ ʫʩʧʽʰʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʛʨʘʤʠ ʟʘʚʝʨʰʫʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷʤ 

ʢʦʤʘʥʜʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʨʝʣʝ ʩʧʨʘʚʥʦʩʪʽ KLWD, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʤʦʜʫʣʽ PW (ʢʣʝʤʠ 

17, 18 ʚ ʤʦʜʫʣʷʭ PW-L ʪʘ PW-24, ʽ ʢʣʝʤʠ 13, 14 ʚ ʤʦʜʫʣʽ PW-M) ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ 

ʩʚʽʪʽʥʥʷ ʟʝʣʝʥʠʤ ʢʦʣʴʦʨʦʤ ʩʚʽʪʣʦʜʽʦʜʘ ʩʧʨʘʚʥʦʩʪʽ. ʋ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʟʥʘʯʝʥʦʾ 
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ʢʦʤʘʥʜʠ ʧʨʦʪʷʛʦʤ ʟʘʜʘʥʦʛʦ ʯʘʩʫ, ʷʢʠʡ ʽʟ ʟʘʧʘʩʦʤ ʧʝʨʝʢʨʠʚʘʻ ʽʥʪʝʨʚʘʣ ʤʽʞ ʜʚʦʤʘ 

ʩʫʩʽʜʥʽʤʠ ʮʠʢʣʘʤʠ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ ʪʝʩʪʫʚʘʥʥʷ, ʨʝʣʝ ʚʽʜʧʘʜʘʻ ʽ ʩʚʽʪʣʦʜʽʦʜ 

ʛʘʩʥʝ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʤʠʢʘʥʥʷ ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʘʢʪʫ 

ʨʝʣʝ ʩʧʨʘʚʥʦʩʪʽ KLWD, ʱʦ ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʥʝʩʧʨʘʚʥʽʩʪʴ ʧʨʠʩʪʨʦʶ. ʊʘʢʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʢʦʥʪʨʦʣʶ ʩʧʨʘʚʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʟʘʚʞʜʠ ʩʬʦʨʤʫʚʘʪʠ ʩʠʛʥʘʣ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʽ 

ʥʝʩʧʨʘʚʥʠʤ ʧʨʠʩʪʨʦʻʤ. ʉʣʽʜ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʟʘʤʠʢʘʥʥʷ ʢʦʥʪʘʢʪʫ ʨʝʣʝ ʩʧʨʘʚʥʦʩʪʽ 

ʧʨʠʩʪʨʦʶ KLWD ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʚʽʜʢʣʶʯʝʥʥʽ ʞʠʚʣʝʥʥʷ ʧʨʠʩʪʨʦʶ. 

 

4.26 ʈʦʙʦʪʘ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ 

ʋ ʧʨʠʩʪʨʦʾ ʬʽʟʠʯʥʦ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜ 4 ʜʦ 37 ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ (ʟʘ 

ʚʠʢʦʥʘʥʥʷʤ). ʋʩʴʦʛʦ ʧʨʠʩʪʨʽʡ ʦʙʨʦʙʣʷʻ ʜʦ 40 ʚʽʨʪʫʘʣʴʥʠʭ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ. 

ɺʽʨʪʫʘʣʴʥʽ ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʣʦʛʽʮʽ ʨʦʙʦʪʠ ʟʘʭʠʩʪʫ ʯʝʨʝʟ 

ʧʦʚʽʜʦʤʣʝʥʥʷ GOOSE . ɼʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʻ ʘʧʘʨʘʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚʚʝʜʝʥʥʷ ʚ 

ʧʨʠʩʪʨʽʡ ʟʦʚʥʽʰʥʽʭ ʣʦʛʽʯʥʠʭ ʩʠʛʥʘʣʽʚ. ɰʭʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʧʦʨʦʛʠ ʧʝʨʝʤʠʢʘʥʥʷ) 

ʩʢʦʦʨʜʠʥʦʚʘʥʽ ʟ ʚʠʢʦʥʘʥʥʷʤ ʧʨʠʩʪʨʦʶ ʟʘ ʥʦʤʽʥʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʥʘʧʨʫʛʠ 

ʞʠʚʣʝʥʥʷ. ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʧʝʨʝʰʢʦʜ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʚʦʥʠ 

ʚʠʢʦʥʘʥʽ ʟ ʢʠʜʢʦʤ ʩʧʦʞʠʚʘʥʦʛʦ ʩʪʨʫʤʫ ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʥʷ (ʧʦʷʚʠ çʣʦʛʽʯʥʦʾ 

ʦʜʠʥʠʮʽè) ʽ ʤʦʞʣʠʚʽʩʪʶ ʜʝʤʧʬʫʚʘʥʥʷ. ʉʣʽʜ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʯʘʩ ʜʝʤʧʬʫʚʘʥʥʷ, ʷʢʠʡ 

ʟʘʜʘʻʪʴʩʷ ʫʩʪʘʚʢʦʶ, ʧʽʜʚʠʱʫʶʯʠ ʧʝʨʝʰʢʦʜʦʩʪʽʡʢʽʩʪʴ, ʫʧʦʚʽʣʴʥʶʻ ʨʝʘʢʮʽʶ 

ʧʨʠʩʪʨʦʶ ʥʘ ʧʝʨʝʤʠʢʘʥʥʷ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ ʷʢ ʫ ʩʪʘʥ çʣʦʛʽʯʥʦʾ ʦʜʠʥʠʮʽè, ʪʘʢ ʽ ʫ 

ʩʪʘʥ çʣʦʛʽʯʥʦʛʦ ʥʫʣʷè. ʆʧʪʠʤʘʣʴʥʠʡ ʯʘʩ ʜʝʤʧʬʫʚʘʥʥʷ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʴ 

ʩʣʽʜ ʚʚʘʞʘʪʠ ʨʽʚʥʠʤ 50 ʤʩ . 

ʌʫʥʢʮʽʾ, ʥʘ ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ DI 1é40 : 

¶ ɹʣʦʢʫʚʘʥʥʷ: ʄʉɿ 1...5, ɿʅɿ 1...4, ɿʅɿ ɺɻ 1...2, ʆɹʈ 1...2, ɿʅ 1...4, ɸʏʈʏ 1...2, 

ʏɸʇɺʏ 1...2, ɿɸʄ, ɿɼɿ 1...3, ʃɿʐ, ʇʈɺɺ 1é2, ʏɸʇɺ 1...2, ɸʇɺ 1...2, ɸɺʈ, 

ɺʅʈ, ʊʋ. 

¶ ʇʨʠʩʢʦʨʝʥʥʷ: ʄʉɿ 1...5, ɿʅɿ 1...4, ɿʅɿ ɺɻ 1...2, ʆɹʈ 1...2 , ɿʅ 1...4.  
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4.27 ʈʦʙʦʪʘ ʚʠʭʽʜʥʠʭ ʨʝʣʝ 

ʅʘ ʚʭʦʜʠ ʢʦʞʥʦʛʦ ʨʝʣʝ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʚʭʽʜʥʽ ʩʠʛʥʘʣʠ ʥʘ ʚʢʣʶʯʝʥʥʷ. ʂʦʞʥʠʡ 

ʚʭʽʜʥʠʡ ʩʠʛʥʘʣ ʤʦʞʝ ʙʫʪʠ ʫʚʽʤʢʥʝʥʠʡ ʧʨʤ̫ʦ ʘʙʦ ʟ ʽʥʚʝʨʩʽʻʶ. 

ɺʩʽ ʚʭʽʜʥʽ ʩʠʛʥʘʣʠ ʥʘ ʚʢʣʶʯʝʥʥʷ ʙʫʜʴ ʷʢʦʛʦ ʨʝʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙôʻʜʥʘʥʽ ʟʘ 

ʣʦʛʽʢʦʶ çORè  ʘʙʦ çANDè. 

ɺʠʭʦʜʦʤ ʫ ʢʦʞʥʦʛʦ ʨʝʣʝ ʻ ʬʽʟʠʯʥʝ ʨʝʣʝ ʪʘ ʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʝʣʝ. ɺʠʭʽʜ ʢʦʞʥʦʛʦ 

ʨʝʣʝ ʤʦʞʝ ʙʫʪʠ ʽʥʚʝʨʪʦʚʘʥʠʡ. ʇʨʠ ʮʴʦʤʫ ʽʥʚʝʨʪʫʻʪʴʩʷ ʽ ʨʝʣʝ, ʽ ʢʦʤʘʥʜʘ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ ʥʘ ʬʽʟʠʯʥʝ ʨʝʣʝ ʪʘ ʣʦʛʽʯʥʠʡ ʚʠʭʽʜ. ʃʦʛʽʯʥʠʡ ʩʪʘʥ ʨʝʣʝ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʣʦʛʽʢʠ ʧʨʠʩʢʦʨʝʥʥʷ ʘʙʦ ʙʣʦʢʫʚʘʥʥʷ ʟʘʭʠʩʪʫ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʧʫʩʢʫ ɼ.ʬ. (ʜʦʢʣʘʜʥʽʰʝ ʦʧʠʩʘʥʦ ʫ ʬʫʥʢʮʽʷʭ ʟʘʭʠʩʪʫ). 

ʂʦʞʥʝ ʚʠʭʽʜʥʝ ʨʝʣʝ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʯʦʪʠʨʴʦʭ ʨʝʞʠʤʘʭ, ʷʢʽ ʟʘʜʘʶʪʴʩʷ ʫ 

ʂʦʥʬʽʛʫʨʘʮʽʾ: ʽʤʧʫʣʴʩʥʠʡ, ʧʦʪʝʥʮʽʡʥʠʡ, ʟ ʬʽʢʩʘʮʽʻʶ ʘʙʦ ʧʦʜʚʽʡʥʠʡ ʽʤʧʫʣʴʩ.  

ɺ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ ʨʝʣʝ ʚʚʽʤʢʥʝʪʴʩʷ ʧʽʩʣʷ ʧʨʠʭʦʜʫ ʦʜʥʦʛʦ ʟ ʚʭʽʜʥʠʭ 

ʩʠʛʥʘʣʽʚ, ʟ ʟʘʪʨʠʤʢʦʶ ʥʘ ʚʢʣʶʯʝʥʥʷ Tʩʨ., ʪʘ ʟʘʣʠʰʠʪʴʩʷ ʫʚʽʤʢʥʝʥʠʤ ʥʘ ʯʘʩ ʊʚʢʣ. 

ʇʦʚʪʦʨʥʝ ʫʚʽʤʢʥʝʥʥʷ ʨʝʣʝ ʚ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ ʚʽʜʙʫʜʝʪʴʩʷ ʧʽʩʣʷ ʟʥʷʪʪʷ ʚʩʽʭ 

ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ, ʽ ʧʦʚʪʦʨʥʽʡ ʧʦʷʚʽ ʦʜʥʦʛʦ ʟ ʥʠʭ. 

ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʚʠʭʽʜʥʠʭ ʨʝʣʝ ʚ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ    

(ʈʠʩʫʥʦʢ 70). 

 

ʇʨʠʟʥʘʯʝʥʥ̫ 

ʥʘ ʬ̔ʟʠʯʥʝ 

ʨʝʣʝ

ʊʩʨ.ʩ

ʊʚʢʣ.ʤʩ

ʈʝʣʝ KL

ʇʨʠʟʥʘʯʝʥʥ̫ 

ʣʦʛ̔ʯʥʠʭ 

ʚʠʭʦʜ̔ʚ

 
ʈʠʩʫʥʦʢ 70  ï ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʨʝʣʝ ʚ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ 

 

ʏʘʩʦʚʘ ʜʽʘʛʨʘʤʘ ʨʦʙʦʪʠ ʨʝʣʝ ʚ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ ʧʨʝʜʩʪʘʚʣʝʥʘ  ʥʘ  

(ʈʠʩʫʥʦʢ 71). 
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ʉʠʛʥʘʣ

ɺ̔ʜʩ̔ʯʢʘ ʯʘʩʫ 

ʩʧʨʘʮʁ ʚʘʥʥ̫

(ʟʘʪʨʠʤʢʘ ʥʘ 

ʩʧʨʘʮ. ʨʝʣʝ)

ʈʦʙʦʪʘ ʨʝʣʝ ʚ 

ʤ̔ʧʫʣɹʩʥʦʤʫ 

ʨʝʞʠʤ̔

ʉʪʘʥ 

ʚ̔ʨʪʫʘʣɹʥʦʛʦ 

ʚʠʭʦʜʫ ʨʝʣʝ ʚ 

ʤ̔ʧʫʣɹʩʥʦʤʫ 

ʨʝʞʠʤ̔

ʊʩʠʛʥʘʣʫ

ʊʚʢʣ

ʊʚʢʣ

ʊʩʨ

 

ʈʠʩʫʥʦʢ 71  ï ʏʘʩʦʚʘ ʜʽʘʛʨʘʤʘ ʨʦʙʦʪʠ ʨʝʣʝ ʚ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ 

 

ʋ ʧʦʜʚʽʡʥʦʤʫ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ ʨʝʣʝ ʚʢʣʶʯʘʻʪʴʩʷ ʧʽʩʣʷ ʧʨʠʭʦʜʫ ʦʜʥʦʛʦ ʟ 

ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʟ ʟʘʪʨʠʤʢʦʶ ʥʘ ʚʢʣʶʯʝʥʥʷ Tʩʨ, ʽ ʫʪʨʠʤʫʻʪʴʩʷ ʫ ʚʚʽʤʢʥʝʥʦʤʫ ʩʪʘʥʽ 

ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʊʚʢʣ 1. ʇʦʪʽʤ ʨʝʣʝ ʚʠʤʠʢʘʻʪʴʩʷ ʥʘ ʯʘʩ ʚʠʤʢʥʝʥʥʷ ʊʚʠʤʢ. ɼʘʣʽ ʨʝʣʝ 

ʧʦʚʪʦʨʥʦ ʚʤʠʢʘʻʪʴʩʷ ʥʘ ʯʘʩ ʫʚʽʤʢʥʝʥʥʷ ʊʚʢʣ 2.  

ʅʘʩʪʫʧʥʠʡ ʮʠʢʣ ʚʢʣʶʯʝʥʥʷ ʨʝʣʝ ʚ ʧʦʜʚʽʡʥʦʤʫ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ 

ʚʽʜʙʫʜʝʪʴʩʷ ʧʽʩʣʷ ʟʥʷʪʪʷ ʚʩʽʭ ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ, ʽ ʧʦʚʪʦʨʥʦʾ ʧʦʷʚʠ ʦʜʥʦʛʦ ʟ ʥʠʭ.. 

ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʚʠʭʽʜʥʠʭ ʨʝʣʝ ʚ ʧʦʜʚʽʡʥʦʤʫ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ  (ʈʠʩʫʥʦʢ 72). 

ʇʨʠʟʥʘʯʝʥʥʷ 

ʥʘ ʬʽʟʠʯʥʝ 

ʨʝʣʝ

ʈʝʣʝ KL

ʇʨʠʟʥʘʯʝʥʥʷ 

ʣʦʛʽʯʥʠʭ 

ʚʠʭʦʜʽʚ

ʊʩʨ.ʩ

ʊʚʠʤʢ.ʤʩ

ʊʚʢʣ.ʤʩ

ʊʚʢʣ.ʤʩ

 

ʈʠʩʫʥʦʢ 72  ï ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʨʝʣʝ ʚ ʧʦʜʚʽʡʥʦʤʫ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ 



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

135 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

ʏʘʩʦʚʘ ʜʽʘʛʨʘʤʘ ʨʦʙʦʪʠ ʨʝʣʝ ʚ ʧʦʜʚʽʡʥʦʤʫ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ   (ʈʠʩʫʥʦʢ 73). 

ʉʠʛʥʘʣ

ɺʽʜʩʽʯʢʘ ʯʘʩʫ 

ʩʧʨʘʮʶʚʘʥʥʷ

(ʟʘʪʨʠʤʢʘ ʥʘ 

ʩʧʨʘʮ. ʨʝʣʝ)

ʈʦʙʦʪʘ ʨʝʣʝ ʚ 

ʧʦʜʚʽʡʥʦʤʫ  

ʽʤʧʫʣʴʩʥʦʤʫ 

ʨʝʞʠʤʽ

ʉʪʘʥ ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʚʠʭʦʜʫ ʨʝʣʝ ʚ 

ʧʦʜʚʽʡʥʦʤʫ   

ʽʤʧʫʣʴʩʥʦʤʫ 

ʨʝʞʠʤʽ

ʊʩʠʛʥʘʣʫ

ʊʩʨ

ʊʚʢʣ

ʊʚʢʣ

ʊʚʠʤʢ

ʊʚʠʤʢ

ʊʚʢʣ

ʊʚʢʣ

 

ʈʠʩʫʥʦʢ 73  ï ʏʘʩʦʚʘ ʜʽʘʛʨʘʤʘ ʨʦʙʦʪʠ ʨʝʣʝ ʫ ʧʦʜʚʽʡʥʦʤʫ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ 

 

ʋ ʧʦʪʝʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ ʨʝʣʝ ʚʢʣʶʯʘʻʪʴʩʷ ʧʽʩʣʷ ʧʨʠʭʦʜʫ ʦʜʥʦʛʦ ʟ ʚʭʽʜʥʠʭ 

ʩʠʛʥʘʣʽʚ ʟ ʟʘʪʨʠʤʢʦʶ ʥʘ ʚʢʣʶʯʝʥʥʷ Tʩʨ, ʽ ʚʽʜʢʣʶʯʘʻʪʴʩʷ ʧʽʩʣʷ ʟʥʷʪʪʷ ʚʭʽʜʥʦʛʦ 

ʩʠʛʥʘʣʫ ʯʝʨʝʟ ʯʘʩ ʚʠʤʢʥʝʥʥʷ ʊʚʠʤʢ. ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʚʠʭʽʜʥʠʭ ʨʝʣʝ ʚ 

ʧʦʪʝʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ   (ʈʠʩʫʥʦʢ 74). 

 

ʇʨʠʟʥʘʯʝʥʥʷ 

ʥʘ ʬʽʟʠʯʥʝ 

ʨʝʣʝ

ʈʝʣʝ KL

ʇʨʠʟʥʘʯʝʥʥʷ 

ʣʦʛʽʯʥʠʭ 

ʚʠʭʦʜʽʚʚʠʤʢ.ʤʩ

ʊʩʨ.ʩ

 

ʈʠʩʫʥʦʢ 74  ï ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʨʝʣʝ ʫ ʧʦʪʝʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ 
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ʏʘʩʦʚʘ ʜʽʘʛʨʘʤʘ ʨʦʙʦʪʠ ʨʝʣʝ ʚ ʧʦʪʝʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ ʧʨʝʜʩʪʘʚʣʝʥʘ  (ʈʠʩʫʥʦʢ 75). 

ʉʠʛʥʘʣ

ɺʽʜʩʽʯʢʘ ʯʘʩʫ 

ʩʧʨʘʮʶʚʘʥʥʷ

(ʟʘʪʨʠʤʢʘ ʥʘ 

ʩʧʨʘʮ. ʨʝʣʝ)

ʈʦʙʦʪʘ ʨʝʣʝ 

ʉʪʘʥ 

ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʚʠʭʽʜʥʦʛʦ 

ʨʝʣʝ

ʊʩʠʛʥʘʣʫ

ʊʩʨ

ʊʚʠʤʢ.

ʊʚʠʤʢ.

ʊʜʦ ʟʥʷʪʪʷ ʩʠʛʥʘʣʫ

ʊʜʦ ʟʥʷʪʪʷ ʩʠʛʥʘʣʫ

 

ʈʠʩʫʥʦʢ 75 ï ʏʘʩʦʚʘ ʜʽʘʛʨʘʤʘ ʨʦʙʦʪʠ ʨʝʣʝ ʫ ʧʦʪʝʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ 

 

ʋ ʨʝʞʠʤʽ ʟ ʬʽʢʩʘʮʽʻʶ ʨʝʣʝ ʚʢʣʶʯʘʻʪʴʩʷ ʧʽʩʣʷ ʧʨʠʭʦʜʫ ʦʜʥʦʛʦ ʟ ʚʭʽʜʥʠʭ 

ʩʠʛʥʘʣʽʚ ʟ ʟʘʪʨʠʤʢʦʶ ʥʘ ʚʢʣʶʯʝʥʥʷ Tʩʨ. ɺʠʤʠʢʘʻʪʴʩʷ ʟʘ ʬʘʢʪʦʤ ʥʘʜʭʦʜʞʝʥʥʷ 

ʩʠʛʥʘʣʫ ʩʢʠʜʘʥʥʷ ʙʝʟ ʚʠʪʨʠʤʢʠ ʯʘʩʫ. 

ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʚʠʭʽʜʥʠʭ ʨʝʣʝ ʚ ʨʝʞʠʤʽ ʟ ʬʽʢʩʘʮʽʻʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ    

(ʈʠʩʫʥʦʢ 76). 

ʇʨʠʟʥʘʯʝʥʥ̫ 

ʥʘ ʬ̔ʟʠʯʥʝ 

ʨʝʣʝ

ʋʤʦʚʠ 

ʩʢʠʜʘʥʥ̫

ʈʝʣʝ KL

ʇʨʠʟʥʘʯʝʥʥ̫ 

ʣʦʛ̔ʯʥʠʭ 

ʚʠʭʦʜ̔ʚ

.ʩ

 

ʈʠʩʫʥʦʢ 76 ï ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʨʝʣʝ ʚ ʨʝʞʠʤʽ ʬʽʢʩʘʮʽʾ 
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ʏʘʩʦʚʘ ʜʽʘʛʨʘʤʘ ʨʦʙʦʪʠ ʨʝʣʝ ʚ ʨʝʞʠʤʽ c ʬʽʢʩʘʮʽʻʶ ʧʨʝʜʩʪʘʚʣʝʥʘ  (ʈʠʩʫʥʦʢ 77) 

 

ʉʠʛʥʘʣ

ɺ̔ʜʩ̔ʯʢʘ ʯʘʩʫ 

ʩʧʨʘʮʁ ʚʘʥʥ̫

(ʟʘʪʨʠʤʢʘ ʥʘ 

ʩʧʨʘʮ. ʨʝʣʝ)

ʈʦʙʦʪʘ ʨʝʣʝ 

ʚ ʨʝʞʠʤ̔ ʟ 

ʬ̔ʢʩʘʮ̔̒ ʶ

ʉʪʘʥ 

ʚ̔ʨʪʫʘʣɹʥʦʛʦ 

ʚʠʭ̔ʜʥʦʛʦ 

ʨʝʣʝ

ʇʦ̫ʚʘ ʩʠʛʥʘʣʫ 

ʩʢʠʜʘʥʥ̫ ʧʦ 

ʬʘʢʪʫ ʢʚ̔ʪʫʚ. ʘʙʦ 

ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ 

ʚʭʦʜʫ

ʊʜʦ ʩʢʠʜ

ʊʜʦ ʩʢʠʜ

ʊʩʨ

ʊʩʠʛʥʘʣʫ

 

ʈʠʩʫʥʦʢ 77 ï ʏʘʩʦʚʘ ʜʽʘʛʨʘʤʘ ʨʦʙʦʪʠ ʨʝʣʝ ʚ ʨʝʞʠʤʽ ʬʽʢʩʘʮʽʾ 

 

ʌʫʥʢʮʽʾ, ʥʘ ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʣʦʛʽʯʥʽ ʚʠʭʦʜʠ ʨʝʣʝ KL1é40 : 

¶ ɹʣʦʢʫʚʘʥʥʷ: ʄʉɿ 1...5, ɿʅɿ 1...4, ɿʅɿ ɺɻ 1...2, ʆɹʈ 1...2, ɿʅ 1...4; ɸʏʈʏ 1...2, 

ʏɸʇɺʏ 1...2, ɿɸʄ, ɿɼɿ 1é3, ʃɿʐ, ʇʈɺɺ 1é2, ʏɸʇɺ 1...2, ɸʇɺ 1...2, ɸɺʈ, 

ɺʅʈ. 

¶ ʇʨʠʩʢʦʨʝʥʥʷ: ʄʉɿ 1...5, ɿʅɿ 1...4, ɿʅɿ ɺɻ 1...2, ʆɹʈ 1...2, ɿʅ 1...4. 
 

ʉʧʠʩʦʢ ʚʠʭʦʜʽʚ ʬʫʥʢʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʚ ʷʢʦʩʪʽ ʩʠʛʥʘʣʽʚ ʥʘ 

ʫʚʽʤʢʥʝʥʥʷ ʨʝʣʝ KL1é40 : 

¶ ʇʫʩʢ: ʄʉɿ 1...5, ɿʅɿ 1...4, ɿʅɿ ɺɻ 1...2, ʆɹʈ 1...2, ɿʅ 1...4, ɸʏʈʏ 1...2, 

ʏɸʇɺʏ 1...2 , ɿɸʄ, ɿɼɿ 1é3, ʃɿʐ, ʇʈɺɺ 1...2, ʅʎʊ, ʏɸʇɺ 1...2, ɸʇɺ 1...2, 

ɼ.ʬ. 1...8; 

¶ ʈʦʙʦʪʘ: ʄʉɿ 1é5, ɿʅɿ 1é4, ɿʅɿ ɺɻ 1é2, ʆɹʈ 1é2, ɿʅ 1é4, ɸʏʈʏ 1é2, 

ʏɸʇɺʏ 1é2, ɿɸʄ, ɿɼɿ 1é3, ʃɿʐ, ʇʈɺɺ 1...2, ʅʎʊ, ɸʏʈ 1...2, ʏɸʇɺ 1...2, 

ɸʇɺ 1...2, ɼ.ʬ. 1é8, ɹʅʅ, ɸɺʈ, ɺʅʈ; 

¶ ʈʦʙʦʪʘ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ: ʄʉɿ 1...5, ɿʅɿ 1...4, ɿʅɿ ɺɻ 1...2, ʆɹʈ 1...2, ɿʅ 1...4; 

¶ ʇʦʚʝʨʥʝʥʥʷ: ɸʏʈʏ 1é2; 
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¶ ʈʦʙʦʪʘ ɸɺʈ/ɺʅʈ:  ʇʫʩʢ ɸɺʈ ʚʽʜ ɿʅ, ɻʦʪʦʚʥʽʩʪʴ ɸɺʈ, ɺʠʤʢ. ʈʝʟʝʨʚʫ ʚʽʜ ɺʅʈ, 

ɺʢʣ. ʨʝʟʝʨʚʫ ʚʽʜ ɸɺʈ, ɺʠʤʢ. ɺɺ ʚʽʜ ɸɺʈ, ɺʢʣ. ɺɺ ʚʽʜ ɺʅʈ; 

¶ ʈʦʙʦʪʘ ɸʋɺ: ɺʢʣʶʯʝʥʥʷ ɺɺ; ɺʠʤʢʥʝʥʥʷ ɺɺ; ɸʚʘʨʽʡʥʝ ʚʠʤʢʥʝʥʥʷ ɺɺ, ʈʄɹ, 

ʅʎɽɺʆ, ʈʇʆ, ʈʇɺ, ʈʝʩʫʨʩ ɺɺ ʟʘʢʽʥʯʠʚʩʷ; 

¶ DI 1é40; 

¶ ʂʦʤʘʥʜʘ ʊʋ ʥʘ KL 1...40; 

¶ ɹʘʪʘʨʝʡʢʘ ʨʦʟʨʷʜʞʝʥʘ; 

¶ ʅʝʤʘʻ ʞʠʚʣʝʥʥʷ 230 ɺ. 

ʉʧʠʩʦʢ ʚʠʭʦʜʽʚ ʬʫʥʢʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ ʩʢʠʜʘʥʥʷ ʨʝʣʝ 

KL1...40 ʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʟ ʬʽʢʩʘʮʽʻʶ: 

¶   ʚʢʣʶʯʝʥʥʷ ɺɺ; 

¶  ʚʠʤʢʥʝʥʥʷ ɺɺ; 

¶   ʟʘ ʬʘʢʪʦʤ ʢʚʠʪʫʚʘʥʥʷ (ɺʚʝʜʝʥʥʷ/ʚʠʚʝʜʝʥʥʷ); 

¶   ʧʦ ʦʜʥʦʤʫ ʟ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI1...40 (ʥʘ ʚʠʙʽʨ); 

¶   ʧʫʩʢ ɼ.ʌ. 1é 8. 
 

 

4.28 ʈʦʙʦʪʘ ʧʨʠʩʪʨʦʶ ʚ ʨʝʞʠʤʽ  ʞʠʚʣʝʥʥʷ ʚʽʜ ʩʪʨʫʤʦʚʠʭ ʢʽʣ  

ʋ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʚ ʨʝʞʠʤʽ ʞʠʚʣʝʥʥʷ ʚʽʜ ʢʽʣ ʩʪʨʫʤʫ. 

ʇʨʠʩʪʨʽʡ ʧʦʯʠʥʘʻ ʧʨʘʮʶʚʘʪʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʭʽʜʥʦʛʦ ʩʪʨʫʤʫ ʚʝʣʠʯʠʥʦʶ ʥʝ ʤʝʥʰʝ  

4 ɸ ʧʦ ʦʜʥʽʡ ʽʟ ʬʘʟ ʩʪʨʫʤʦʚʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. 

ʇʨʠ ʞʠʚʣʝʥʥʽ ʪʽʣʴʢʠ ʚʽʜ ʩʪʨʫʤʫ (ʞʠʚʣʝʥʥʷ ʧʦ ʥʘʧʨʫʟʽ ʚʽʜʩʫʪʥʻ) ʧʨʠʩʪʨʽʡ ʤʘʻ 

ʘʧʘʨʘʪʥʽ ʦʙʤʝʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʢʣʶʯʘʶʪʴʩʷ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ: 

ï  ʽʥʜʠʢʘʪʦʨ ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ; 

ï  ʩʚʽʪʣʦʜʽʦʜʠ ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ; 

ï  ʧʦʨʪʠ ʪʘ ʣʽʥʽʾ ʟʚ'ʷʟʢʫ Ethernet ; 

ï  ʨʦʙʦʪʘ ʤʦʜʫʣʷ RL-M (ʢʨʽʤ ʚʠʭʽʜʥʠʭ ʨʝʣʝ KL 1é4, ʨʦʟʤʽʱʝʥʠʭ ʚ ʤʦʜʫʣʽ PW-L); 

ï  ʨʦʙʦʪʘ ʤʦʜʫʣʷ DI-M (ʢʨʽʤ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI 1é4, ʨʦʟʤʽʱʝʥʠʭ ʚ ʤʦʜʫʣʽ 

CPU-M); 

ï  ʨʦʙʦʪʘ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʜʫʛʦʚʦʛʦ ʟʘʭʠʩʪʫ ʙʝʟ ʬʫʥʢʮʽʾ ʢʦʥʪʨʦʣʶ 

ʮʽʣʽʩʥʦʩʪʽ ʦʧʪʦʚʦʣʦʢʥʘ. 
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ɿʘ ʥʘʷʚʥʦʩʪʽ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʞʦʜʥʠʭ ʘʧʘʨʘʪʥʠʭ ʦʙʤʝʞʝʥʴ ʥʝʤʘʻ. 

ʇʨʠʩʪʨʽʡ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʥʘʥʥʷ, ʤʦʞʝ ʙʫʪʠ ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʡ ʙʣʦʢʦʤ 

ʜʝʰʫʥʪʫʚʘʥʥʷ ʪʘ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʥʘ 24 ɺ.  

ʂʝʨʫʶʯʠʡ ʩʠʛʥʘʣ ʥʘ ʨʦʟʨʷʜ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʽ ʥʘ ʨʦʙʦʪʫ ʜʝʰʫʥʪʫʚʘʥʥʷ 

ʬʦʨʤʫʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʟ ʦʜʥʠʤ ʟ ʨʝʣʝ, ʷʢʝ ʧʦʧʝʨʝʜʥʴʦ ʧʨʠʟʥʘʯʝʥʝ ʥʘ ʮʶ ʬʫʥʢʮʽʶ. 

ʂʝʨʫʶʯʝ ʨʝʣʝ ʤʦʞʝ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʝ ʫ ʧʦʪʝʥʮʽʡʥʦʤʫ ʘʙʦ ʽʤʧʫʣʴʩʥʦʤʫ ʨʝʞʠʤʽ. 

ʇʽʩʣʷ ʧʨʠʟʥʘʯʝʥʥʷ ʢʝʨʫʶʯʦʛʦ ʨʝʣʝ ʚʢʘʟʘʥʽ ʬʫʥʢʮʽʾ ʧʦʚʪʦʨʶʶʪʴ ʨʦʙʦʪʫ ʨʝʣʝ. 

ʂʦʥʜʝʥʩʘʪʦʨ ʥʘ 24 ɺ ʟʘʨʷʜʞʘʻʪʴʩʷ ʷʢ ʚʽʜ ʤʝʨʝʞʽ 230 ɺ, ʪʘʢ ʽ ʚʽʜ ʩʪʨʫʤʦʚʦʛʦ 

ʞʠʚʣʝʥʥʷ. 

ʋ ʤʦʜʫʣʽ AD-M2 ʧʝʨʝʜʙʘʯʝʥʦ ʚʥʫʪʨʽʰʥʻ ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʟ ʚʠʭʽʜʥʦʶ 

ʥʘʧʨʫʛʦʶ Uʥʦʤ=110ɺ DC ʪʘ ʧʦʪʫʞʥʽʩʪʶ Pʥʦʤ=1,3 ɺʪ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʞʠʚʣʝʥʥʷ ʜʦ 4 ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI. ʇʨʠ ʮʴʦʤʫ ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʧʦʚʠʥʥ ̔ʙʫʪʠ 

ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʥʘʧʨʫʛʫ ʞʠʚʣʝʥʥʷ 110 ɺ.  

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʞʠʚʣʝʥʥʷ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ DI 1é4, ʪʘʢ ʷʢ ʚʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʤʦʜʫʣʽ CPU-M, ʽ ʟʘʣʠʰʘʶʪʴʩʷ 

ʚ ʨʦʙʦʪʽ ʚ ʨʝʞʠʤʽ ʞʠʚʣʝʥʥʷ ʪʽʣʴʢʠ ʚʽʜ ʩʪʨʫʤʦʚʠʭ ʢʽʣ. 

 

4.29 ʈʦʙʦʪʘ ʩʚʽʪʣʦʜʽʦʜʥʦʾ ʽʥʜʠʢʘʮʽʾ 

ʋ ʧʨʠʩʪʨʦʾ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ ʚʩʪʘʥʦʚʣʝʥʦ ʰʽʩʪʥʘʜʮʷʪʴ ʜʚʦʢʦʣʽʨʥʠʭ 

ʧʨʦʛʨʘʤʦʚʘʥʠʭ ʩʚʽʪʣʦʜʽʦʜʠ, ʜʚʘ ʩʚʽʪʣʦʜʽʦʜʠ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʧʦʣʦʞʝʥʥʷ ʚʠʤʠʢʘʯʘ, ʽ 

ʩʚʽʪʣʦʜʽʦʜ ʨʝʞʠʤʫ çʉʧʨʘʚʥʦè.  

ʅʘ ʧʣʘʥʮʽ ʚʠʭʦʜʫ ʧʦʨʪʫ RS-485 ʚʩʪʘʥʦʚʣʝʥʦ ʜʚʘ ʩʚʽʪʣʦʜʽʦʜʠ, ʱʦ ʩʠʛʥʘʣʽʟʫʶʪʴ 

ʧʨʦ ʨʦʙʦʪʫ ʧʦʨʪʫ ʟʚ'ʷʟʢʫ, ʪʘ ʦʜʠʥ ʩʚʽʪʣʦʜʽʦʜ, ʷʢʠʡ ʚʢʘʟʫʻ ʩʪʘʥ ʟʘʧʦʙʽʞʥʠʢʘ ʚ ʢʦʣʘʭ 

ʞʠʚʣʝʥʥʷ.  

ʂʦʣʽʨ ʩʚʽʪʽʥʥʷ ʧʨʦʛʨʘʤʦʚʘʥʠʭ ʩʚʽʪʣʦʜʽʦʜʽʚ ʤʦʞʝ ʙʫʪʠ ʯʝʨʚʦʥʠʡ ʯʠ ʟʝʣʝʥʠʡ, ʽ 

ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʨʠ ʢʦʥʬʽʛʫʨʫʚʘʥʥʽ ʧʨʠʩʪʨʦʶ. 

ʅʘ ʚʭʦʜʠ ʢʦʞʥʦʛʦ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʩʚʽʪʣʦʜʽʦʜʘ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʩʠʛʥʘʣʠ ʥʘ ʾʭ 

ʚʢʣʶʯʝʥʥʷ. ɺʩʽ ʩʠʛʥʘʣʠ, ʦʙ'ʻʜʥʫʶʪʴʩʷ ʟʘ ʣʦʛʽʢʦʶ çORè. 

ʂʦʞʝʥ ʧʨʦʛʨʘʤʦʚʘʥʠʡ ʩʚʽʪʣʦʜʽʦʜ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʫ ʜʚʦʭ ʨʝʞʠʤʘʭ: 

ʧʦʪʝʥʮʽʡʥʠʡ ʘʙʦ ʟ ʬʽʢʩʘʮʽʻʶ. 
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ʋ ʧʦʪʝʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ ʩʚʽʪʣʦʜʽʦʜ ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʤʦʤʝʥʪ ʧʦʷʚʠ ʦʜʥʦʛʦ ʟ 

ʩʠʛʥʘʣʽʚ, ʥʘ ʯʘʩ ʜʽʾ ʩʠʛʥʘʣʫ, ʽ ʚʽʜʢʣʶʯʘʻʪʴʩʷ ʧʽʩʣʷ ʡʦʛʦ ʟʥʷʪʪʷ. ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ 

ʩʚʽʪʣʦʜʽʦʜʽʚ ʫ ʧʦʪʝʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ (ʈʠʩʫʥʦʢ 78). ʏʘʩʦʚʘ 

ʜʽʘʛʨʘʤʘ ʨʦʙʦʪʠ ʩʚʽʪʣʦʜʽʦʜʽʚ ʚ ʧʦʪʝʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʈʠʩʫʥʦʢ 79). 
 

ʇʨʠʟʥʘʯʝʥʥ̫ 

ʥʘ VD1

ʏʝʨʚʦʥʠʡ

 

ʈʠʩʫʥʦʢ 78 ï ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʩʚʽʪʣʦʜʽʦʜʽʚ ʫ ʧʦʪʝʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ 

 

ʋ ʨʝʞʠʤʽ ʟ ʬʽʢʩʘʮʽʻʶ ʩʚʽʪʣʦʜʽʦʜ ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʤʦʤʝʥʪ ʧʦʷʚʠ ʦʜʥʦʛʦ ʟ 

ʩʠʛʥʘʣʽʚ. ɺʠʤʠʢʘʻʪʴʩʷ ʧʦ ʬʘʢʪʫ ʧʦʷʚʠ ʩʠʛʥʘʣʫ çʉʢʠʜʘʥʥʷè.  

ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʩʚʽʪʣʦʜʽʦʜʽʚ ʫ ʨʝʞʠʤʽ ʟ ʬʽʢʩʘʮʽʻʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ  (ʈʠʩʫʥʦʢ 80). 

ʏʘʩʦʚʘ ʜʽʘʛʨʘʤʘ ʨʦʙʦʪʠ ʩʚʽʪʣʦʜʽʦʜʽʚ ʫ ʨʝʞʠʤʽ ʟ ʬʽʢʩʘʮʽʻʶ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ   

(ʈʠʩʫʥʦʢ 81).  
 

ʉʠʛʥʘʣ

ʈʦʙʦʪʘ 

ʩʚ̔ʪʣʦʜ̔ʦʘ

 

ʈʠʩʫʥʦʢ 79 ï ʏʘʩʦʚʘ ʜʽʘʛʨʘʤʘ ʨʦʙʦʪʠ ʩʚʽʪʣʦʜʽʦʜʽʚ ʫ ʧʦʪʝʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ  
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ʇʨʠʟʥʘʯʝʥʥ̫ 

ʥʘ VD1

ʇʨʠʟʥʘʯʝʥʥ̫ 

ʥʘ ʩʢʠʜʘʥʥ̫

ʏʝʨʚʦʥʠʡ

 

ʈʠʩʫʥʦʢ 80 ï ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʩʚʽʪʣʦʜʽʦʜʽʚ ʫ ʨʝʞʠʤʽ ʬʽʢʩʘʮʽʾ 

ʉʠʛʥʘʣ

ʈʦʙʦʪʘ 

ʩʚ̔ʪʣʦʜ̔ʦʜʘ

ʇʦ̫ʚʘ ʩʠʛʥʘʣʫ 

ʩʢʠʜʘʥʥ̫

 

ʈʠʩʫʥʦʢ 81 ï ʏʘʩʦʚʘ ʜʽʘʛʨʘʤʘ ʨʦʙʦʪʠ ʩʚʽʪʣʦʜʽʦʜʽʚ ʫ ʨʝʞʠʤʽ ʟ ʬʽʢʩʘʮʽʻʶ 

ʉʧʠʩʦʢ ʚʠʭʦʜʽʚ ʬʫʥʢʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʥʘ ʚʢʣʶʯʝʥʥʷ 

ʩʚʽʪʣʦʜʽʦʜʽʚ VD1 é 16 : 

¶ ʉʠʛʥʘʣʠ ʬʫʥʢʮʽʾ ʄʉ 1...5: ʇʫʩʢ, ʈʦʙʦʪʘ, ʈʦʙʦʪʘ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ, ʈʦʙʦʪʘ ʟʘ 

ʥʘʧʨʷʤʢʦʤ ʧʦʪʫʞʥʦʩʪʽ, ʈʦʙʦʪʘ ʟʘ ʩʪʨʫʤʦʤ ɯ; 

¶ ʉʠʛʥʘʣʠ ʬʫʥʢʮʽʾ ɿʅɿ 1...4: ʇʫʩʢ, ʈʦʙʦʪʘ, ʈʦʙʦʪʘ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ, ʈʦʙʦʪʘ ʟʘ 

ʥʘʧʨʷʤʢʦʤ ʧʦʪʫʞʥʦʩʪʽ, ʈʦʙʦʪʘ ʟʘ ʩʪʨʫʤʦʤ σ)̏, ʈʦʙʦʪʘ ʟʘ ʥʘʧʨʫʛʦʶ σ5̏, 

ʈʦʙʦʪʘ ʟʘ ʦʧʦʨʦʤ :̏;  

¶ ʉʠʛʥʘʣʠ ʬʫʥʢʮʽʡ ɿʅɿ ɺɻ1...2, ʆɹʈ 1...2, ɿʅ 1...4: ʇʫʩʢ, ʈʦʙʦʪʘ, ʈʦʙʦʪʘ ʟ 

ʧʨʠʩʢʦʨʝʥʥʷʤ; 

¶ ʉʠʛʥʘʣʠ ʬʫʥʢʮʽʾ ɸʏʈʏ 1...2: ʇʫʩʢ, ʈʦʙʦʪʘ, ʇʦʚʝʨʥʝʥʥʷ, ɼʦ ʢʚʠʪʫʚʘʥʥʷ; 

¶ ʉʠʛʥʘʣʠ ʬʫʥʢʮʽʾ ʏɸʇɺʏ 1...2, ʏɸʇɺ 1é2, ɿɸʄ, ɿɼɿ 1é3, ʃɿʐ, ʇʈɺɺ 1...2, 

ʅʎʊ, ɼ.ʬ. 1...8: ʇʫʩʢ, ʈʦʙʦʪʘ; 
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¶ ʉʠʛʥʘʣʠ ʬʫʥʢʮʽʾ ɸʏʈ 1é2, ɹʅʅ: ʈʦʙʦʪʘ; 

¶ ʉʠʛʥʘʣʠ ʬʫʥʢʮʽʾ ɸʇɺ 1é2: ʇʫʩʢ, ʈʦʙʦʪʘ, ɻʦʪʦʚ, ʂʨʘʪ 1, ʂʨʘʪ 2, ɺʭʽʜʥʽ 

ʙʣʦʢʫʚʘʥʥʷ, ɺʠʭʽʜʥʽ ʙʣʦʢʫʚʘʥʥʷ, ɻʦʪʦʚ_ʽʤʧ; 

¶ ʉʠʛʥʘʣʠ ʬʫʥʢʮʽʾ ɸɺʈ: ʈʦʙʦʪʘ ɸɺʈ, ʇʫʩʢ ɸɺʈ ʚʽʜ ɿʅ, ɻʦʪʦʚʥ. ɸɺʈ, 

ɺʢʣʶʯʝʥʥʷ ʨʝʟʝʨʚʫ ʚʽʜ ɸɺʈ, ɺʠʤʢʥʝʥʥʷ ɺɺ ʚʽʜ ɸɺʈ; 

¶ ʉʠʛʥʘʣʠ ʬʫʥʢʮʽʾ ɺʅʈ: ʈʦʙʦʪʘ ɺʅʈ, ɺʢʣʶʯʝʥʥʷ ɺɺ ʚʽʜ ɺʅʈ, ɺʠʤʥʝʥʥʷ ʨʝʟʝʨʚʫ 

ʚʽʜ ɺʅʈ; 

¶ ʉʠʛʥʘʣʠ ʬʫʥʢʮʽʾ ɸʋɺ: ɺɺ_ɺʢʣ, ɺɺ_ɺʠʤʢ, ɸʚʘʨ_ʚʠʤʢ, ʈɹʄ, ʅʎɽɺʆ, ʈʇʆ, 

ʈʇɺ, ʈʝʩʫʨʩ ɺɺ ʟʘʢʽʥʯʠʚʩʷ, ɺʢʣ_ʢʥʦʧʢʦʶ, ɺʠʤʢ_ʢʥʦʧʢʦʶ, ɺʢʣ_ʧʦ_ʊʋ, 

ɺʠʤʢ_ʧʦ_ʊʋ, ɹʣʦʢ_ɺʢʣ, ɹʣʦʢ_ɺʠʤʢ; 

¶ ʉʪʘʥ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI 1é40; 

¶ ʉʠʛʥʘʣʠ ʬʫʥʢʮʽʾ ɹʣʦʢʫʚʘʥʥʷ: ʄʉɿ ɺʄɹ, ɹʣʦʢ ʄʉɿ ʧʦ Ὗ , ɹʣʦʢ ʄʉɿ ʧʦ 2 

ʛʘʨʤ. Ὅ̕, ɹʣʦʢ ʄʉɿ ʧʦ 2 ʛʘʨʤ. Ὅ̌,  ɹʣʦʢ ɿʅɿ 4 ʧʦ 2 ʛʘʨʤ. σὍͅ ,̞ ɹʣʦʢ ɿʅɿ 4 ʧʦ 2 

ʛʘʨʤ. σὟͺ̋, ɸʏʈʏ_ʉʉʏ, ʏɸʇɺʏ_ʉʇʏ, ɹʣʦʢ.ɸʏʈʏ ʧʦ Ὗ ; 

¶ ɯʥʰʽ ʩʠʛʥʘʣʠ: ɹʘʪʘʨʝʡʢʘ ʨʦʟʨʷʜʞʝʥʘ, ʅʝʤʘʻ ʞʠʚʣʝʥʥʷ 230 ɺ, ɸʚʘʨʽʷ ɸ ʘʙʦ ʉ, 

ɸʚʘʨʽʷ ɺ ʘʙʦ ʉ, ɸʚʘʨʽʷ ʥʝ ʚʠʟʥʘʯʝʥʘ. 

 

ʉʧʠʩʦʢ ʚʠʭʦʜʽʚ ʬʫʥʢʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʢʠʜʘʥʥʷ 

ʩʚʽʪʣʦʜʽʦʜʽʚ VD1é16 ʚ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʟ ʬʽʢʩʘʮʽʻʶ: 

¶ ʇʦ ʦʜʥʦʤʫ ʟ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI1...40 (ʥʘ ʚʠʙʽʨ); 

¶ ɿʘ ʬʘʢʪʦʤ ʢʚʠʪʫʚʘʥʥʷ (ɺʚʝʜʝʥʥʷ/ʚʠʚʝʜʝʥʥʷ); 

¶ ɺʢʣʶʯʝʥʥʷ ɺɺ; 

¶ ɺʠʤʢʥʝʥʥʷ ɺɺ; 

¶ ʇʫʩʢ ɼ.ʬ. 1é8. 

 

4.30 ɾʫʨʥʘʣ ʘʚʘʨʽʡ 

ʇʨʠʩʪʨʽʡ ʤʘʻ ʚʙʫʜʦʚʘʥʠʡ ʞʫʨʥʘʣ ʘʚʘʨʽʡ. ɾʫʨʥʘʣ ʧʠʰʝ ʩʪʝʢʦʤ ʜʦ 254 

ʧʦʚʽʜʦʤʣʝʥʴ. ɼʣʷ ʟʘʧʠʩʫ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦ ʞʫʨʥʘʣʫ ʘʚʘʨʽʡ ʥʝʦʙʭʽʜʥʦ ʜʦʟʚʦʣʠʪʠ 

ʡʦʛʦ ʟʘʧʠʩ ʧʨʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʨʠʩʪʨʦʶ. 
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ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʘʚʘʨʽʡʥʝ ʚʠʤʢʥʝʥʥʷ ʟʘʧʠʩʫʻʪʴʩʷ ʚ ʞʫʨʥʘʣ ʘʚʘʨʽʡ ʙʝʟ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʟʚʦʣʫ. 

ʇʦʚʽʜʦʤʣʝʥʥʷ, ʜʣʷ ʷʢʠʭ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʟʚʦʣʫ ʘʙʦ ʟʘʙʦʨʦʥʠ ʟʘʧʠʩʫ ʚ ʞʫʨʥʘʣ 

ʘʚʘʨʽʡ: ʈʦʙʦʪʘ ʟʘʭʠʩʪʽʚ ʽ ʬʫʥʢʮʽʡ: ʄʉɿ 1...5, ɿʅɿ 1é4, ɿʅɿ ɺɻ 1é2, ʆɹʈ 1...2, ɿʅ 

1...4, ɸʏʈʏ 1...2, ʏɸʇɺʏ 1...2, ɿɸʄ, ɿɼɿ 1...3, ʃɿʐ, ʇʈɺɺ 1é2, ʅʎʊ, ɸʏʈ 1...2, 

ʏɸʇɺ 1...2, ɸʇɺ 1é2, ɼ.ʬ. 1é8, ɹʅʅ, ɸɺʈ, ɺʅʈ, ʅʘʷʚʥʽʩʪʴ ʞʠʚʣʝʥʥʷ 230ɺ. 

ɼʣʷ ʟʘʧʠʩʫ ʚʢʘʟʘʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʞʫʨʥʘʣ ʘʚʘʨʽʡ ʥʝʦʙʭʽʜʥʦ ʜʦʟʚʦʣʠʪʠ ʮʶ ʜʽʶ 

ʧʨʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʨʠʩʪʨʦʶ. 

ʆʢʨʝʤʦ ʚʽʜ ʮʴʦʛʦ ʩʧʠʩʢʫ ʧʦʚʽʜʦʤʣʝʥʴ ʩʪʦʾʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ çɸʚʘʨʽʡʥʝ 

ʚʠʤʢʥʝʥʥʷè. ʎʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʟʚʦʣʽʚ ʽ ʧʠʰʝʪʴʩʷ ʚ ʞʫʨʥʘʣʽ ʘʚʘʨʽʡ 

ʟʘʚʞʜʠ.  

ɼʦʟʚʦʣʷʻʪʴʩʷ ʧʝʨʝʡʤʝʥʫʚʘʥʥʷ ʚʩʽʭ ʥʘʷʚʥʠʭ ʬʫʥʢʮʽʡ ʧʨʠʩʪʨʦʶ ʥʘ ʜʦʚʽʣʴʥʽ 

ʽʤʝʥʘ (ʤʦʞʣʠʚʦ ʣʠʰʝ ʯʝʨʝʟ ʇɿ çBURZAè) ʜʦʚʞʠʥʦʶ 5 ʩʠʤʚʦʣʽʚ ʽʟ ʟʘʧʠʩʦʤ ʜʦ 

ʞʫʨʥʘʣʫ ʘʚʘʨʽʡ ʧʽʩʣʷ ʧʝʨʝʡʤʝʥʫʚʘʥʥʷ ʚʢʘʟʘʥʠʭ ʽʤʝʥ ʨʘʟʦʤ ʽʟ ʥʦʤʝʨʘʤʠ ʜʦʜʘʪʢʦʚʠʭ 

ʬʫʥʢʮʽʡ. 

ɼʦ ʢʦʞʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʫ ʞʫʨʥʘʣʽ ʘʚʘʨʽʡ ʜʦʜʘʪʢʦʚʦ ʧʠʰʝʪʴʩʷ: 

¶ ʜʘʪʘ ʪʘ ʯʘʩ ʧʦʚʽʜʦʤʣʝʥʥʷ; 

¶ ʥʘʟʚʘ ʩʪʫʧʝʥʶ ʟʘʭʠʩʪʫ ʘʙʦ ʘʚʪʦʤʘʪʠʢʠ, ʱʦ ʩʧʨʘʮʶʚʘʣʘ; 

¶ ʚʠʜ ʧʦhʢʦʜʞʝʥʥʷ ʪʘ ʧʦʰʢʦʜʞʝʥʽ ʬʘʟʠ; 

¶ ʘʥʘʣʦʛʦʚʽ ʩʠʛʥʘʣʠ: Ό, Ό, Ό, σὍ, Ὗ , Ὗ , Ὗ , σὟ ʫ ʚʠʛʣʷʜʽ ʟʥʘʯʝʥʴ ʧʦ ʤʦʜʫʣ ʁ

ʪʘ ʘʨʛʫʤʝʥʪʽʚ (ʢʫʪʽʚ); 

¶ ʩʪʘʥ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ DI1...40; 

¶ ʩʪʘʥ ʨʝʣʝʡʥʠʭ ʚʠʭʦʜʽʚ KL1...40; 

¶ ɺʄʇ. 

ʇʽʩʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʥʦʚʦʛʦ ʟʘʧʠʩʫ ʚ ʞʫʨʥʘʣ ʘʚʘʨʽʡ ʧʨʠʩʪʨʽʡ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʞʠʤ ʯʠʪʘʥʥʷ ʞʫʨʥʘʣʫ ʘʚʘʨʽʡ (ʦʩʪʘʥʥʴʦʛʦ ʟʘʧʠʩʫ) ʥʘ ʮʠʬʨʦʚʦʤʫ 

ʽʥʜʠʢʘʪʦʨʽ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʤʽʱʝʥʥʷ ʡʦʛʦ ʧʦ ʚʤʽʩʪʫ, ʢʣʘʚʽʰʘʤʠ çɺʛʦʨʫè - çɺʥʠʟè. 

ɺʠʭʽʜ ʽʟ ʪʘʢʦʛʦ ʩʪʘʥʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʚʠʪʫʚʘʥʥʷʤ ʘʙʦ ʟʘ ʬʘʢʪʦʤ ʚʢʣʶʯʝʥʥʷ 

ʚʠʤʠʢʘʯʘ. 
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4.31 ɾʫʨʥʘʣ ʧʦʜʽʡ 

ʇʨʠʩʪʨʽʡ ʤʘʻ ʚʙʫʜʦʚʘʥʠʡ ʞʫʨʥʘʣ ʧʦʜʽʡ. ɾʫʨʥʘʣ ʧʠʰʝ ʩʪʝʢʦʤ ʜʦ 254 

ʧʦʚʽʜʦʤʣʝʥʴ. ɼʣʷ ʟʘʧʠʩʫ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦ ʞʫʨʥʘʣʫ ʧʦʜʽʡ ʥʝʦʙʭʽʜʥʦ ʜʦʟʚʦʣʠʪʠ ʡʦʛʦ 

ʟʘʧʠʩ ʯʝʨʝʟ ʤʝʥʶ. 

ʇʦʚʽʜʦʤʣʝʥʥʷ, ʜʣʷ ʷʢʠʭ ʤʦʞʥʘ ʜʦʟʚʦʣʠʪʠ ʘʙʦ ʟʘʙʦʨʦʥʠʪʠ ʟʘʧʠʩ ʫ ʞʫʨʥʘʣ 

ʧʦʜʽʡ: 

¶ ʇʫʩʢ ʟʘʭʠʩʪʫ; 

¶ ʈʦʙʦʪʘ ʟʘʭʠʩʪʫ; 

¶ ʈʦʙʦʪʘ ʘʚʪʦʤʘʪʠʢʠ ʢʝʨʫʚʘʥʥʷ ʚʠʤʠʢʘʯʝʤ; 

¶ ɿʤʽʥʘ ʩʪʘʥʫ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ; 

¶ ɿʤʽʥʘ ʩʪʘʥʫ ʜʠʩʢʨʝʪʥʠʭ ʚʠʭʦʜʽʚ; 

¶ ɹʣʦʢʫʚʘʥʥʷ ʪʘ ʢʦʤʧʘʨʘʪʦʨʠ ʬʫʥʢʮʽʡ. 

ʇʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʽ ʟʘʚʞʜʠ ʧʠʰʫʪʴʩʷ ʜʦ ʞʫʨʥʘʣʫ ʧʦʜʽʡ: 

¶ ʢʚʠʪʫʚʘʥʥʷ; 

¶ ʟʤʽʥʘ ʛʨʫʧʠ ʫʩʪʘʚʦʢ ʥʘ 1...2; 

¶ ʢʦʤʘʥʜʘ ʫʚʽʤʢʥʝʥʥʷ ʚʽʜ ʢʥʦʧʢʠ ʟ ʃʇ; 

¶ ʢʦʤʘʥʜʘ ʚʠʤʢʥʝʥʥʷ ʚʽʜ ʢʥʦʧʢʠ ʟ ʃʇ; 

¶ ʢʦʤʘʥʜʘ ʥʘ ʫʚʽʤʢʥʝʥʥʷ ʧʦ DI; 

¶ ʢʦʤʘʥʜʘ ʥʘ ʚʠʤʢʥʝʥʥʷ ʧʦ DI; 

¶ ʢʦʤʘʥʜʘ ʥʘ ʫʚʽʤʢʥʝʥʥʷ ʧʦ ʤʝʨʝʞʽ; 

¶ ʢʦʤʘʥʜʘ ʥʘ ʚʠʤʢʥʝʥʥʷ ʧʦ ʤʝʨʝʞʽ; 

¶ ʢʦʤʘʥʜʘ ʥʘ ʫʚʽʤʢʥʝʥʥʷ ɺɺ; 

¶ ʢʦʤʘʥʜʘ ʥʘ ʚʠʤʢʥʝʥʥʷ ɺɺ; 

¶ ʢʦʤʘʥʜʘ ʥʘ ʘʚʘʨʽʡʥʝ ʚʠʤʢʥʝʥʥʷ ɺɺ; 

¶ ʟʤʽʥʘ ʫʩʪʘʚʦʢ; 

¶ ʯʘʩ ʫʚʽʤʢʥʝʥʥʷ ʧʨʠʩʪʨʦʶ; 

¶ ʯʘʩ ʚʠʤʢʥʝʥʥʷ ʧʨʠʩʪʨʦʶ. 

ɼʦ ʢʦʞʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʫ ʞʫʨʥʘʣʽ ʧʦʜʽʡ ʜʦʜʘʪʢʦʚʦ ʧʠʰʝʪʴʩʷ: 

¶ ʜʘʪʘ ʪʘ ʯʘʩ ʧʦʚʽʜʦʤʣʝʥʥʷ; 

¶ ʪʠʧ ʧʦʚʽʜʦʤʣʝʥʥʷ. 
 



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

145 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

4.32 ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ) 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ çBURZAè ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʝ ʜʣʷ ʧʝʨʩʦʥʘʣʫ, ʷʢʠʡ 

ʚʠʢʦʥʫʻ ʨʦʙʦʪʠ ʟ ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʨʠʩʪʨʦʾʚ, ʥʘʜʘʶʯʠ ʧʨʦʩʪʦʪʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ 

ʨʦʙʦʪʽ ʟ ʧʨʠʩʪʨʦʻʤ. ʇɿ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʟʘʩʽʙ ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʩʪʨʦʶ, ʦʪʨʠʤʘʥʥʷ ʪʘ ʟʘʚʜʘʥʥʷ ʫʩʪʘʚʦʢ, ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʦʪʦʯʥʽ ʚʝʣʠʯʠʥʠ ʪʘ ʜʘʥʽ ʘʚʘʨʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇɿ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʪʘʢʽ ʧʝʨʝʚʘʛʠ: 

¶ ʧʨʦʩʪʠʡ, ʟʨʫʯʥʠʡ ʪʘ ʥʘʦʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ, 

¶ ʨʦʙʦʪʘ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʦʧʝʨʘʪʠʚʥʦʤʫ ʨʝʞʠʤʽ (on-line) ʪʘ ʟ ʬʘʡʣʘʤʠ 

ʧʘʨʘʤʝʪʨʽʚ ʚ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ (off-line); 

¶ ʧʘʨʘʤʝʪʨʠʟʘʮʽʷ ʪʘ ʟʯʠʪʫʚʘʥʥʷ ʦʩʮʠʣʦʛʨʘʤ; 

¶ ʨʦʟʰʠʨʶʚʘʥʽʩʪʴ ʩʠʩʪʝʤʠ; 

¶ ʣʦʢʘʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʝʨʝʟ ʧʝʨʝʜʥʽʡ ʪʘ ʟʘʜʥʽʡ ʧʦʨʪ; 

¶ ʧʨʦʩʪʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʤʽʥʽʤʫʤ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʢʦʥʬʽʛʫʨʘʮʽʶ. 

 

 

4.33 ʂʦʤʫʥʽʢʘʮʽʡʥʽ ʽʥʪʝʨʬʝʡʩʠ ʪʘ ʧʨʦʪʦʢʦʣʠ 

ʅʘʷʚʥʽʩʪʴ ʫ ʧʨʠʩʪʨʦʾ ʽʥʪʝʨʬʝʡʩʽʚ ʟʚ'ʷʟʢʫ ʪʘ ʧʽʜʪʨʠʤʢʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʧʨʦʪʦʢʦʣʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʧʨʠʩʪʨʦʶ. 

ʇʨʠʩʪʨʽʡ ʤʦʞʝ ʧʦʩʪʘʚʣʷʪʠʩʷ ʟ ʦʜʥʠʤ ʘʙʦ ʜʚʦʤʘ ʧʦʨʪʘʤʠ Ethernet ʚ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʘʙʦ ʦʧʪʠʯʥʦʤʫ ʚʠʢʦʥʘʥʥʽ ʽ ʤʽʩʪʠʪʠ ʢʽʣʴʢʘ ʽʥʪʝʨʬʝʡʩʽʚ RS-485. ɭ 

ʚʠʢʦʥʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʣʠʰʝ ʟ ʽʥʪʝʨʬʝʡʩʘʤʠ RS-485. 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʚ ʧʨʠʩʪʨʽʡ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʤʦʜʫʣʷ ʧʨʠʩʪʨʽʡ ʤʦʞʝ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʨʦʪʦʢʦʣʠ: 

ï Modbus-RTU, 

ï Modbus TCP/IP, 

ï EN ɯɽʉ 60870-5-103, 

ï EN ɯɽʉ 60870-5-104, 

ï DNP3 (Ethernet ʪʘ RS-485), 

ï EN ɯɽʉ 61850 (Server MMS, GOOSE). 
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ʇʨʦʪʦʢʦʣʠ Modbus-RTU ʪʘ Modbus TCP/IP ʧʨʘʮʶʶʪʴ ʧʘʨʘʣʝʣʴʥʦ ʟ ʙʫʜʴ-ʷʢʠʤʠ 

Ethernet ʧʨʦʪʦʢʦʣʘʤʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʧʨʠʩʪʨʽʡ ʧʽʜʪʨʠʤʫʻ ʦʜʠʥ ʟ 

ʧʨʦʪʦʢʦʣʽʚ: EN ɯɽʉ 60870-5-103, EN ɯɽʉ 60870-5-104, DNP3 ʘʙʦ EN ɯɽʉ 61850. 

ɼʣʷ ʧʨʦʪʦʢʦʣʽʚ Modbus-RTU ʪʘ Modbus TCP/IP ʧʽʜʪʨʠʤʫʚʘʥʽ ʬʫʥʢʮʽʾ ʪʘ 

ʨʝʛʽʩʪʨʠ ʦʧʠʩʘʥʽ ʚ çʂʘʨʪʽ Modbusè. 

ʂʦʤʫʥʽʢʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ EN ɯɽʉ 60870-5-103 ʪʘ EN ɯɽʉ 60870-5-104 ʦʧʠʩʘʥʽ 

ʚ çʌʦʨʤʫʣʷʨʽ ʩʫʤʽʩʥʦʩʪʽè, DNP3 ï çDevice Profile Documentè. 

ʄʦʜʝʣʴ ʜʘʥʠʭ EN ɯɽʉ 61850 ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʩʪʨʦʶ ʦʧʠʩʘʥʽ ʚ ICD - ʬʘʡʣʽ ʪʘ 

MICS. ɸʢʪʫʘʣʴʥʘ ʚʝʨʩʽʷ ʮʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʬʘʡʣʽʚ ʜʦʩʪʫʧʥʘ ʚ ʝʣʝʢʪʨʦʥʥʽʡ 

ʙʽʙʣʽʦʪʝʮʽ: https://rzasystems.com/tehnichna-biblioteka 

 

ʋʩʽ ʧʨʠʩʪʨʦʾ ʟ ʽʥʪʝʨʬʝʡʩʦʤ Ethernet ʧʽʜʪʨʠʤʫʶʪʴ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʟʘ 

ʧʨʦʪʦʢʦʣʦʤ NTP, ʢʨʽʤ ʪʦʛʦ, ʚʠʢʦʥʘʥʥʷ ʧʨʠʩʪʨʦʶ ʟ ʧʽʜʪʨʠʤʢʦʶ ʧʨʦʪʦʢʦʣʫ 

EN ɯɽʉ 60870-5-103 ʪʘ EN ɯɽʉ 60870-5-104 ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʨʠʤʫʶʪʴ ʩʠʥʭʨʦʥʽʟʘʮʽʶ 

ʯʘʩʫ ʟʘ ʮʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ, ʚʘʨʽʘʥʪʠ ʚʠʢʦʥʘʥʥʷ ʟ EN ɯɽʉ 61850 ʧʽʜʪʨʠʤʫʶʪʴ 

ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʯʘʩʫ ʟʘ ʧʨʦʪʦʢʦʣʦʤ PTP. 

ɺʠʢʦʥʘʥʥʷ ʧʨʠʩʪʨʦʶ ʟ ʜʚʦʤʘ ʧʦʨʪʘʤʠ Ethernet ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʨʦʪʦʢʦʣ 

EN ɯɽʉ 61850 ʽ ʧʽʜʪʨʠʤʫʶʪʴ ʧʨʦʪʦʢʦʣʠ çʙʝʟʰʦʚʥʦʛʦè ʨʝʟʝʨʚʫʚʘʥʥʷ PRP ̔  HSR. 

ɼʚʘ ʧʦʨʪʠ Ethernet ʻ ʚʠʭʦʜʘʤʠ ʚʙʫʜʦʚʘʥʦʛʦ ʢʦʤʫʪʘʪʦʨʘ. ɺʙʫʜʦʚʘʥʠʡ 

ʢʦʤʫʪʘʪʦʨ ʤʦʞʝ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʠʡ ʥʘ ʨʦʙʦʪʫ ʣʠʰʝ ʦʜʥʦʛʦ ʧʦʨʪʫ ʘʙʦ ʚ ʨʝʞʠʤʽ 

ʧʨʦʩʪʦʛʦ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ Switch, ʘʙʦ ʜʣʷ ʨʦʙʦʪʠ ʚ ʨʝʞʠʤʽ ʨʝʟʝʨʚʫʚʘʥʥʷ 

ʧʨʦʪʦʢʦʣʦʤ PRP ʘʙʦ HSR. ʆʙʠʜʚʘ ʧʦʨʪʠ Ethernet ʤʘʶʪʴ ʦʜʥʫ MAC - ʘʜʨʝʩʫ ʽ ʪʫ 

ʩʘʤʫ IP - ʘʜʨʝʩʫ. 

ʇʘʨʘʤʝʪʨʠ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʟʘʜʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɼʦʩʪʫʧ ʜʦ ʥʘʣʘʰʪʫʚʘʥʴ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ 

ʧʨʠʩʪʨʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʇɿ çBURZAè (ʧʫʥʢʪ çʅʘʣʘʰʪʫʚʘʥʥʷ 

ʉʆʄ - ʤʦʜʫʣʷè). 

ɯʥʩʪʘʣʷʮʽʶ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʝʨʝʞʽ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ 

ʽ ʧʨʦʪʦʢʦʣʽʚ ʫ ʧʨʠʩʪʨʦʾ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʧʽʜʛʦʪʦʚʣʝʥʦʤʫ ʢʚʘʣʽʬʽʢʦʚʘʥʦʤʫ 

https://rzasystems.com/tehnichna-biblioteka
https://rzasystems.com/tehnichna-biblioteka
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ʧʝʨʩʦʥʘʣʫ, ʦʟʥʘʡʦʤʣʝʥʦʤʫ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʪʦʢʦʣʫ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʪʘ ʧʽʩʣʷ ʚʠʚʯʝʥʥʷ ʨʝʛʣʘʤʝʥʪʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʨʝʘʣʽʟʘʮʽʶ 

ʧʨʦʪʦʢʦʣʫ ʫ ʧʨʠʩʪʨʦʾ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʟʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʟʚ'ʷʟʢʫ ʧʨʠʩʪʨʦʶ. 

 

 

 ʋʩʪʘʚʢʠ RS -485 

ɯʥʪʝʨʬʝʡʩ RS-485 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʣʦʢʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʤʝʨʝʞʽ ʪʘ ʜʦʧʫʩʢʘʻ ʚʢʣʶʯʝʥʥʷ ʚ ʦʜʥʫ ʤʝʨʝʞʫ ʜʦ 32 ʧʨʠʩʪʨʦʾʚ. ɯʥʪʝʨʬʝʡʩ RS-485 

ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʚ'ʷʟʢʫ ʟ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ (SCADA) ʟʘ 

ʧʨʦʪʦʢʦʣʘʤʠ Modbus RTU ʪʘ EN ɯɽʉ 60870-5-103 . 

ʅʘ (ʈʠʩʫʥʦʢ 82) ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʦʨʪʫ RS-485 ʫ ʧʨʦʛʨʘʤʽ 

çBURZAè. 

 

ʈʠʩʫʥʦʢ 82 - ʇʘʨʘʤʝʪʨʠ ʧʦʨʪʫ RS-485 ʜʣʷ ʧʨʦʪʦʢʦʣʫ Modbus RTU 

 

ɼʦʜʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʦʨʪʫ RS-485 ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʙʨʘʥʦʛʦ 

ʧʨʦʪʦʢʦʣʫ. 

ʗʢʱʦ ʧʨʠʩʪʨʽʡ ʤʘʻ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʧʦʨʪʫ RS-485, ʢʦʞʝʥ ʧʦʨʪ ʤʦʞʝ ʙʫʪʠ 

ʥʘʣʘʰʪʦʚʘʥʠʡ ʥʘ ʨʦʙʦʪʫ ʟ ʚʣʘʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 
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 ɿʘʛʘʣʴʥʽ ʫʩʪʘʚʢʠ Ethernet 

ɿʘʛʘʣʴʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ Ethernet ʚʢʣʶʯʘʶʪʴ: çIP-ʘʜʨʝʩʘ ʧʨʠʩʪʨʦʶè, çʄʘʩʢʠ 

ʧʽʜʤʝʨʝʞʽè ʪʘ ç IP-ʘʜʨʝʩʘ ʦʩʥʦʚʥʦʛʦ ʰʣʶʟʫè  (ʈʠʩʫʥʦʢ 83). 

 

ʈʠʩʫʥʦʢ 83 - ɻʣʦʙʘʣʴʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʝʨʝʞʽ Ethernet 

ʊʘʢʦʞ ʤʦʞʥʘ ʟʘʜʘʪʠ ʜʦ 4-ʭ IP-ʘʜʨʝʩ ʬʽʣʴʪʨʘ ʟʘ IP-ʘʜʨʝʩʘʤʠ (ʈʠʩʫʥʦʢ 84) ʟ ʷʢʠʭ 

ʜʦʟʚʦʣʝʥʦ ʜʦʩʪʫʧ ʜʦ ʧʨʠʩʪʨʦʶ ʯʝʨʝʟ ʤʝʨʝʞʫ Ethernet. ʗʢʱʦ ʥʝ ʚʚʽʤʢʥʝʥʘ ʞʦʜʥʘ ʟ 

ʘʜʨʝʩ, ʬʽʣʴʪʨ IP-ʘʜʨʝʩ ʚʠʤʢʥʝʥʦ ʽ ʜʦʩʪʫʧ ʜʦ ʧʨʠʩʪʨʦʶ ʤʦʞʣʠʚʠʡ ʟ ʙʫʜʴ-ʷʢʦʾ IP-

ʘʜʨʝʩʠ. ʎʽ ʥʘʣʘʰʪʫʚʘʥʥʷ Ethernet ̒  ʩʧʽʣʴʥʠʤʠ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʧʨʦʪʦʢʦʣʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʦ ʧʨʦʪʦʢʦʣʫ TCP/IP. 

  

ʈʠʩʫʥʦʢ 84 ï ʅʘʣʘʰʪʫʚʘʥʥʷ ʬʽʣʴʪʨʘ IP -ʘʜʨʝʩ 
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 ʅʘʣʘʰʪʫʚʘʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʯʘʩʫ 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʧʨʠʩʪʨʦʶ ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʠʜʠ ʢʣʽʻʥʪʽʚ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʯʘʩʫ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʨʪʫ Ethernet ʧʨʠʩʪʨʽʡ ʤʦʞʝ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ 

ʛʦʜʠʥʥʠʢ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʧʨʠʥʘʡʤʥʽ, ʚʽʜ ʪʨʴʦʭ ʩʝʨʚʝʨʽʚ NTP.  

ʅʘ (ʈʠʩʫʥʦʢ 85) ʧʦʢʘʟʘʥʦ ʚʽʢʥʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʞʝʨʝʣ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʪʘ ʾʭ 

ʧʨʽʦʨʠʪʝʪʽʚ. ʉʠʥʭʨʦʥʽʟʘʮʽʶ ʟ ʢʦʞʥʦʛʦ ʜʞʝʨʝʣʘ ʤʦʞʥʘ ʫʚʽʤʢʥʫʪʠ/ʚʠʤʢʥʫʪʠ. ɼʣʷ 

ʢʦʞʥʦʛʦ ʜʞʝʨʝʣʘ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʧʨʽʦʨʠʪʝʪ, 0 ï ʥʘʡʚʠʱʠʡ 

ʧʨʽʦʨʠʪʝʪ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʽʦʨʠʪʝʪʫ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʩʝʨʚʝʨʽʚ ʫ ʤʝʨʝʞʽ 

ʧʨʠʩʪʨʽʡ ʘʚʪʦʤʘʪʠʯʥʦ ʦʙʠʨʘʻ ʩʧʦʩʽʙ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʛʦʜʠʥʥʠʢʘ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

 
ʈʠʩʫʥʦʢ 85 ï ɺʽʢʥʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʞʝʨʝʣ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʗʢʱʦ ʢʣʽʻʥʪʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʯʘʩʫ ʤʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ, ʮʽ ʧʘʨʘʤʝʪʨʠ 

ʙʫʜʫʪʴ ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʚʢʣʘʜʢʘʭ. ʅʘʧʨʠʢʣʘʜ: ʥʘ ʚʢʣʘʜʮʽ çSNTP 

ʩʝʨʚʝʨʠè (ʈʠʩʫʥʦʢ 86) ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʚʘʪʠ IP-ʘʜʨʝʩʠ NTP (SNTP) ʩʝʨʚʝʨʽʚ ʜʣʷ 

ʢʦʞʥʦʛʦ ʜʦʟʚʦʣʝʥʦʛʦ SNTP-ʢʣʽʻʥʪʘ. 

 
ʈʠʩʫʥʦʢ 86  ɺʽʢʥʦ ʥʘʣʘʰʪʫʚʘʥʥʷ IP -ʘʜʨʝʩ SNTP ʩʝʨʚʝʨʽʚ. 
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ʅʘ ʚʢʣʘʜʮʽ çɯʥʰʽ ʥʘʣʘʰʪʫʚʘʥʥʷè (ʈʠʩʫʥʦʢ 87) ʟʘʜʘʻʪʴʩʷ ʧʝʨʽʦʜ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʪʘ ʯʘʩʦʚʠʡ ʧʦʷʩ. ʅʘʣʘʰʪʫʚʘʥʥʷ çʇʝʨʽʦʜ ʩʠʥʭʨʦʥʽʟʘʮʽʾè ʤʘʻ ʧʦʜʚʽʡʥʝ ʧʨʠʟʥʘʯʝʥʥʷ: 

ï ʧʝʨʰʝ ï ʮʝ ʯʘʩ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʥʘʜʩʠʣʘʥʥʷ ʟʘʧʠʪʽʚ ʥʘ ʩʝʨʚʝʨʠ ʟʘ ʧʨʦʪʦʢʦʣʦʤ 

SNTP . 

ï ʜʨʫʛʝ ï ʷʢʱʦ ʧʨʦʪʷʛʦʤ ʙʽʣʴʰʝ ʪʨʴʦʭ ʧʝʨʽʦʜʽʚ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʥʝ ʙʫʣʦ ʫʩʧʽʰʥʦʾ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʯʘʩʫ ʟ ʞʦʜʥʠʤ ʽʟ ʜʦʟʚʦʣʝʥʠʭ ʜʞʝʨʝʣ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʤʽʪʢʘ ʯʘʩʫ 

ʧʨʠʩʪʨʦʶ ʩʪʘʻ ʥʝ ʜʽʡʩʥʦʶ. 

 
ʈʠʩʫʥʦʢ 87 ï ɺʽʢʥʦ çɯʥʰʽ ʥʘʣʘʰʪʫʚʘʥʥʷè 

 

   ʅʘʣʘʰʪʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʦʪʦʢʦʣʽʚ 

ʗʢʱʦ ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʧʨʦʪʦʢʦʣ ʚʠʤʘʛʘʻ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʾʭ ʩʣʽʜ ʟʘʜʘʪʠ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʚʢʣʘʜʢʘʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʛʣʘʤʝʥʪʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʪʦʢʦʣʫ ʫ ʧʨʠʩʪʨʦʾ. 
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5 ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

5.1 ɿʘʛʘʣʴʥʽ ʚʢʘʟʽʚʢʠ 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʜʽʡ: 

ï ʧʝʨʝʚʽʨʢʘ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʨʠ ʧʝʨʰʦʤʫ ʚʢʣʶʯʝʥʥʽ; 

ï ʪʝʩʪʦʚʠʡ ʢʦʥʪʨʦʣʴ; 

ï ʧʝʨʽʦʜʠʯʥʽ ʧʝʨʝʚʽʨʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

5.2 ɿʘʭʦʜʠ ʙʝʟʧʝʢʠ 

¶ ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʧʦʚʠʥʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚ ʨʝʞʠʤʘʭ ʪʘ 

ʫʤʦʚʘʭ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʮʽʻʶ ʅʘʩʪʘʥʦʚʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʇʨʘʚʠʣ ʪʝʭʥʽʯʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʡ ʪʘ ʤʝʨʝʞè, çʇʨʘʚʠʣ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢè, ʥʦʨʤ ʽ ʧʨʘʚʠʣ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. 

¶ ɼʦ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʚʠʥʝʥ ʜʦʧʫʩʢʘʪʠʩʷ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʧʝʨʩʦʥʘʣ, ʷʢʠʡ ʧʨʦʡʰʦʚ ʩʧʝʮʽʘʣʴʥʫ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʦʟʥʘʡʦʤʣʝʥʠʡ ʟ 

ʮʽʻʶ ʅʘʩʪʘʥʦʚʦʶ. 

¶ ʂʦʥʩʪʨʫʢʮʽʷ ʧʨʠʩʪʨʦʶ ʟʘ ʚʠʤʦʛʘʤʠ ʟʘʭʠʩʪʫ ʣʶʜʠʥʠ ʚʽʜ ʫʨʘʞʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʚʽʜʧʦʚʽʜʘʻ ʢʣʘʩʫ 1 (EN ɯɽʉ 61140). 

¶ ɺʠʡʤʘʥʥʷ ʪʘ ʟʘʤʽʥʫ ʤʦʜʫʣʽʚ ʧʨʠʩʪʨʦʶ, ʘ ʪʘʢʦʞ ʨʦʙʦʪʠ ʥʘ ʡʦʛʦ ʟʦʚʥʽʰʥʽʭ 

ʟ'ʻʜʥʫʚʘʯʘʭ ʪʘ ʢʣʝʤʘʭ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʧʨʠ ʚʞʠʪʠʭ ʟʘʭʦʜʘʭ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ 

ʫʨʘʞʝʥʥʶ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ, ʘ ʪʘʢʦʞ ʟʘʧʦʙʽʛʘʥʥʶ 

ʱʦ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʪʝʨʤʽʥʘʣʫ. 

¶ ʇʝʨʝʜ ʫʚʽʤʢʥʝʥʥʷʤ ʪʘ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʨʠʩʪʨʽʡ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʜʽʡʥʦ 

ʟʘʟʝʤʣʝʥʠʡ. 

5.3 ʇʦʨʷʜʦʢ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

¶ ʇʝʨʝʚʽʨʢʫ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʨʠ ʧʝʨʰʦʤʫ ʫʚʽʤʢʥʝʥʥʽ ʧʨʦʚʦʜʷʪʴ ʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʚʽʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʟʘʢʣʘʜʝʥʠʭ ʫ ʧʨʠʩʪʨʽʡ. 

¶ ʇʝʨʽʦʜʠʯʥʽ ʧʝʨʝʚʽʨʢʠ ʧʨʦʚʦʜʷʪʴ ʥʝ ʨʽʜʰʝ 1 (ʦʜʥʦʛʦ) ʨʘʟʫ ʥʘ 6 (ʰʽʩʪʴ) ʨʦʢʽʚ. 

ʇʝʨʰʘ ʧʝʨʽʦʜʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʧʦʚʠʥʥʘ ʧʨʦʭʦʜʠʪʠ ʯʝʨʝʟ ʨʽʢ ʧʽʩʣʷ ʫʚʽʤʢʥʝʥʥʷ 

ʧʨʠʩʪʨʦʶ. ʇʽʜ ʯʘʩ ʧʝʨʽʦʜʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʦʚʥʽʰʥʽʡ ʦʛʣʷʜ, ʚʠʜʘʣʝʥʥʷ 

ʧʠʣʫ, ʧʝʨʝʚʽʨʢʘ ʤʝʭʘʥʽʯʥʦʛʦ ʢʨʽʧʣʝʥʥʷ, ʷʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ ʟ'ʻʜʥʘʥʴ ʪʘ ʟ'ʻʜʥʘʥʴ 
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ʨʦʟ'ʻʤʽʚ. ɽʣʝʢʪʨʠʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʝʨʽʦʜʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʤʦʞʫʪʴ 

ʧʨʦʚʦʜʠʪʠʩʴ ʚ ʦʙʩʷʟʽ ʧʝʨʝʚʽʨʦʢ ʧʝʨʰʦʛʦ ʚʢʣʶʯʝʥʥʷ ʘʙʦ ʚ ʩʢʦʨʦʯʝʥʦʤʫ ʦʙʩʷʟʽ, 

ʧʝʨʝʜʙʘʯʝʥʦʤʫ ʤʽʩʮʝʚʠʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ. 

¶ ʇʨʠ ʧʝʨʝʚʽʨʮʽ ʚ ʦʙʩʷʟʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷ 

ʚʠʤʽʨʶʚʘʥʠʭ ʧʨʠʩʪʨʦʻʤ ʩʪʨʫʤʽʚ ʽ ʥʘʧʨʫʛ ʧʦʪʦʯʥʦʛʦ ʨʝʞʠʤʫ ʟ ʧʦʢʘʟʘʥʥʷʤʠ 

ʟʦʚʥʽʰʥʽʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʧʦʨʽʚʥʷʥʥʷ ʩʪʘʥʫ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʧʫʥʢʪʽ çɼʠʩʢʨʝʪʥʽ ʚʭʦʜʠè ʨʦʟʜʽʣʫ ʤʝʥʶ çʂʦʥʪʨʦʣʴè ʪʘ ʚʽʜʦʤʦʛʦ 

ʩʪʘʥʫ ʩʠʛʥʘʣʽʚ ʜʘʪʯʠʢʽʚ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ, ʢʦʥʪʨʦʣʴ ʜʽʘʧʘʟʦʥʫ 

ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ, ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʦʢʘʟʘʥʴ ʛʦʜʠʥʥʠʢʘ ʽ ʢʘʣʝʥʜʘʨʷ, ʘ ʪʘʢʦʞ 

ʥʘʷʚʥʦʩʪʽ ʥʦʚʠʭ ʟʘʧʠʩʽʚ ʚ ʞʫʨʥʘʣʘʭ ʘʚʘʨʽʡ, ʦʩʮʠʣʦʛʨʘʤ ʽ ʧʦʜʽʡ. 

¶ ʇʝʨʝʜ ʧʨʦʬʽʣʘʢʪʠʯʥʠʤ ʢʦʥʪʨʦʣʝʤ ʚʩʷ ʥʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʟ ʞʫʨʥʘʣʽʚ ʤʘʻ 

ʧʝʨʝʧʠʩʫʚʘʪʠʩʴ, ʘ ʦʩʮʠʣʦʛʨʘʤʠ ʦʙʦʚ'ʷʟʢʦʚʦ ʟʙʝʨʽʛʘʪʠʩʴ ʫ ʚʠʛʣʷʜʽ ʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʬʘʡʣʽʚ. 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʨʽʟʥʠʭ ʦʙ'ʻʢʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʤʽʩʮʝʚʠʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘʨʘʥʪʦʚʘʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʦʚʦʜʠʪʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʦʜʫʣʽʚ, ʷʢʽ ʤʘʶʪʴ ʢʦʤʧʦʥʝʥʪʠ ʩʭʠʣʴʥʽ ʜʦ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʨʽʥʥʷ 

(ʤʦʜʫʣʽ ʞʠʚʣʝʥʥʷ), ʚ ʫʤʦʚʘʭ ʩʝʨʚʽʩʥʦʛʦ ʮʝʥʪʨʫ ʚʠʨʦʙʥʠʢʘ ʥʝ ʨʽʜʰʝ 1 ʨʘʟ ʥʘ 15 

ʨʦʢʽʚ ʟ ʜʘʪʠ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʜʫʣʷ ʘʙʦ ʦʩʪʘʥʥʴʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

5.4 ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʦʢ ʧʨʠ ʧʝʨʰʦʤʫ ʚʢʣʶʯʝʥʥʽ 

ʇʦʚʥʠʡ ʦʙʩʷʛ ʧʝʨʝʚʽʨʦʢ ʧʨʠ ʧʝʨʰʦʤʫ ʚʢʣʶʯʝʥʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʚʠʤʦʛʘʤʠ ʪʘ ʩʧʝʮʽʘʣʴʥʦʶ ʤʝʪʦʜʠʢʦʶ. ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʦʢ ʟʘʛʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʠʩʪʨʦʶ ʪʘ ʡʦʛʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʬʫʥʢʮʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʨʝʘʣʽʟʘʮʽʾ. 

 ʇʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʠʨʦʙʫ 

 ɿʦʚʥʽʰʥʽʡ ʦʛʣʷʜ 

ʇʨʦʚʝʩʪʠ ʟʦʚʥʽʰʥʽʡ ʦʛʣʷʜ ʧʨʠʩʪʨʦʶ, ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ 

ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʧʨʠʩʪʨʦʶ. 
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 ʇʝʨʝʚʽʨʢʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ 

ʆʧʽʨ ʽʟʦʣʷʮʽʾ ʤʽʞ ʢʦʣʘʤʠ ʧʨʠʩʪʨʦʶ, ʟʘʟʥʘʯʝʥʠʤʠ ʚ (ʊʘʙʣʠʮʷ 36) ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ 20Ñ5 0 ʉ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 100 ʄʆʤ.      

 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʽʟʦʣʷʮʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʛʦʤʤʝʪʨʘ ʤʽʞ ʢʦʣʘʤʠ, 

ʟʘʟʥʘʯʝʥʠʤʠ ʚ (ʊʘʙʣʠʮʷ 36). ɽʣʝʢʪʨʠʯʥʘ ʽʟʦʣʷʮʽʷ ʤʽʞ ʢʦʣʘʤʠ ʧʨʠʩʪʨʦʶ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ 20Ñ5 Üʉ ʚʠʪʨʠʤʫʻ ʧʨʦʪʷʛʦʤ 1 ʭʚ ʜʽʶ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʾ ʥʘʧʨʫʛʠ, ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʥʘʚʝʜʝʥʦ ʚ (ʊʘʙʣʠʮʷ 36). 

 

ʊʘʙʣʠʮʷ 36 ɻʨʫʧʠ ʢʦʥʪʘʢʪʽʚ ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʽʟʦʣʷʮʽʾ ʧʨʠʩʪʨʦʶ 

ʂʦʥʪʨʦʣʴʦʚʘʥʽ ʢʦʣʘ 
ʅʘʧʨʫʛʘ 

ʤʝʛʦʤʤʝʪʨʘ, ɺ 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʢʦʣʘ (ʩʪʨʫʤʫ, ʥʘʧʨʫʛʠ) ï ʢʦʨʧʫʩ 2500 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʢʦʣʘ (ʩʪʨʫʤʫ, ʥʘʧʨʫʛʠ) ʤʽʞ ʩʦʙʦʶ 2500 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʢʦʣʘ (ʩʪʨʫʤʫ, ʥʘʧʨʫʛʠ) ï ʚʠʭʽʜʥʽ 

ʨʝʣʝ/ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ  
2500 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʢʦʣʘ (ʩʪʨʫʤʫ, ʥʘʧʨʫʛʠ) ï ʙʣʦʢ ʞʠʚʣʝʥʥʷ ʧʦ 

ʥʘʧʨʫʟʽ 
2500 

ʚʠʭʽʜʥʽ ʨʝʣʝ - ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ  2500 

ʚʠʭʽʜʥʽ ʨʝʣʝ ʤʽʞ ʩʦʙʦʶ 2500 

ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʤʽʞ ʩʦʙʦʶ 2500 

ʚʠʭʽʜʥʽ ʨʝʣʝ/ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ï ʙʣʦʢ ʞʠʚʣʝʥʥʷ ʧʦ ʥʘʧʨʫʟʽ 2500 

ʚʠʭʽʜʥʽ ʨʝʣʝ/ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ï ʢʦʨʧʫʩ 2500 

ʙʣʦʢ ʞʠʚʣʝʥʥʷ ʧʦ ʥʘʧʨʫʟʽ ï ʢʦʨʧʫʩ 500 

ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ ʚʠʭʽʜʥʠʭ ʨʝʣʝ 500 
 

ʉʣʘʙʦʩʪʨʫʤʦʚʽ ʢʦʣʘ (ʽʥʪʝʨʬʝʡʩʠ ʟʚ'ʷʟʢʫ) ʧʝʨʝʚʽʨʮʽ ʧʽʜʚʠʱʝʥʦʶ ʥʘʧʨʫʛʦʶ ʥʝ 

ʧʽʜʣʷʛʘʶʪʴ. ʇʝʨʝʚʽʨʢʘ ʮʠʭ ʢʽʣ ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʙʦʯʦʶ ʥʘʧʨʫʛʦʶ. 

 

 ʇʝʨʝʚʽʨʢʘ ʩʚʽʪʣʦʜʽʦʜʽʚ 

ɿʘʡʪʠ ʚ ʧʫʥʢʪ ʤʝʥʶ çʉʝʨʚʽʩè Ÿ çɼʽʘʛʥʦʩʪʠʢʘè Ÿ çʇʝʨʝʚʽʨʢʘ ʩʚʽʪʣʦʜʽʦʜʽʚè ʪʘ 

ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çɺʚʽʜè. ɺʩʽ ʩʚʽʪʣʦʜʽʦʜʠ ʚʠʤʠʢʘʶʪʴʩʷ. ʇʨʠ ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ 

ʥʘʪʠʩʢʘʥʥʽ ʢʥʦʧʦʢ çɺʚʽʜè ʘʙʦ çɺʥʠʟè ʚʩʽ ʩʚʽʪʣʦʜʽʦʜʠ ʚʤʠʢʘʶʪʴʩʷ ʟʝʣʝʥʠʤ 

ʢʦʣʴʦʨʦʤ, ʽ ʟʘ ʥʘʩʪʫʧʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ - ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ, ʽ ʪʘʢ ʧʦ ʢʦʣʫ ï 
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ʚʠʤʢʥʫʪʽ, ʟʝʣʝʥʽ, ʯʝʨʚʦʥʽ. ʇʨʠ ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ ʥʘʪʠʩʢʘʥʥʽ ʢʥʦʧʢʠ çɺʚʝʨʭè ʧʦʨʷʜʦʢ 

ʤʽʥʷʻʪʴʩʷ ʥʘ ʟʚʦʨʦʪʥʠʡ - ʚʠʤʢʥʫʪʽ, ʯʝʨʚʦʥʽ, ʟʝʣʝʥʽ.  

ɺʠʭʽʜ ʟ ʨʝʞʠʤʫ çʇʝʨʝʚʽʨʢʘ ʩʚʽʪʣʦʜʽʦʜʽʚè - ʢʥʦʧʢʦʶ çʉʢʠʜʘʥʥʷè. 

 ʇʝʨʝʚʽʨʢʘ ʮʠʬʨʦʚʦʛʦ ʽʥʜʠʢʘʪʦʨʘ 

ɿʘʡʪʠ ʚ ʧʫʥʢʪ ʤʝʥʶ çʉʝʨʚʽʩè Ÿ çɼʽʘʛʥʦʩʪʠʢʘè Ÿ çʇʝʨʝʚʽʨʢʘ ʽʥʜʠʢʘʪʦʨʘè ʪʘ 

ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çɺʚʽʜè. ʂʥʦʧʢʘʤʠ çɺʚʝʨʭè ʪʘ çɺʥʠʟè ʦʙʨʘʪʠ ʨʝʞʠʤ çɺʚʽʜ ʚʩʝ 

ʚʠʤʢ.è ʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çɺʚʽʜè, ʚʩʽ ʢʦʤʽʨʢʠ ʽʥʜʠʢʘʪʦʨʘ ʧʦʛʘʩʥʫʪʴ. ʇʦʚʪʦʨʥʦ  

ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çɺʚʽʜè, ʥʘʧʠʩ ʧʦʪʦʯʥʦʛʦ ʨʝʞʠʤʫ ʟʘʩʚʽʪʠʪʴʩʷ.  ʂʥʦʧʢʘʤʠ 

çɺʚʝʨʭè ʪʘ çɺʥʠʟè ʦʙʨʘʪʠ ʨʝʞʠʤ çɺʚʽʜ - ʚʩʝ ʚʢʣ.è ʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çɺʚʽʜè, ʚʩʽ 

ʢʦʤʽʨʢʠ ʽʥʜʠʢʘʪʦʨʘ ʧʦʚʠʥʥʽ ʟʘʩʚʽʪʠʪʠʩʴ. ʇʨʠ ʧʦʚʪʦʨʥʦʤʫ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʢʥʦʧʢʫ 

çɺʚʽʜè ʥʘʧʠʩ ʧʦʪʦʯʥʦʛʦ ʨʝʞʠʤʫ ʟʘʩʚʽʪʠʪʴʩʷ.  

ɺʠʭʽʜ ʟ ʨʝʞʠʤʫ çʇʝʨʝʚʽʨʢʘ ʽʥʜʠʢʘʪʦʨʘè - ʢʥʦʧʢʦʶ çʉʢʠʜʘʥʥʷè. 

 ʇʝʨʝʚʽʨʢʘ ʢʣʘʚʽʘʪʫʨʠ 

ɿʘʡʪʠ ʚ ʧʫʥʢʪ ʤʝʥʶ çʉʝʨʚʽʩè Ÿ çɼʽʘʛʥʦʩʪʠʢʘè Ÿ çʇʝʨʝʚʽʨʢʘ ʢʣʘʚʽʘʪʫʨʠè ʪʘ 

ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çɺʚʽʜè. ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʽ ʫʪʨʠʤʘʥʥʽ ʙʫʜʴ-ʷʢʦʾ ʢʥʦʧʢʠ ʢʣʘʚʽʘʪʫʨʠ 

ʧʨʠʩʪʨʦʶ, ʥʘ ʽʥʜʠʢʘʪʦʨʽ ʤʘʻ ʚʽʜʦʙʨʘʟʠʪʠʩʷ ʥʘʟʚʘ ʢʥʦʧʢʠ ʪʘ ʾʾ ʮʠʬʨʦʚʠʡ ʢʦʜ. ʇʨʠ 

ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʢʥʦʧʢʫ çʉʢʠʥʫʪʠè, ʤʘʻ ʚʽʜʙʫʪʠʩʷ ʚʠʭʽʜ ʽʟ ʤʝʥʶ çʇʝʨʝʚʽʨʢʘ 

ʢʣʘʚʽʘʪʫʨʠè. 

 ʇʝʨʝʚʽʨʢʘ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ 

¶ ɿʘʡʪʠ ʚ ʧʫʥʢʪ ʤʝʥʶ çʂʦʥʪʨʦʣʴè Ÿ çɼʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʽ ʚʠʭʦʜʠè Ÿ 

çʉʪʘʥ DI 01é40è. 

¶ ɺ ʨʝʟʫʣʴʪʘʪʽ ʫ ʚʽʢʥʽ ʜʚʦʤʘ ʩʪʨʦʢʘʤʠ çDI 01...20è ... çDI 21...40è ʚʽʜʢʨʠʻʪʴʩʷ 

ʚʽʢʥʦ ʩʪʘʥʫ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ: ç00000000000è. 

¶ ʇʦʜʘʚʘʪʠ ʧʦ ʯʝʨʟʽ ʥʘ ʚʭʦʜʠ DI 01é40 ʥʘʧʨʫʛʫ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʪʨʫʤʫ. 

ʇʝʨʝʢʦʥʘʪʠʩʷ ʫ ʧʦʷʚʽ ç1è ʫ ʢʦʤʽʨʢʘʭ, ʚʽʜʧʦʚʽʜʥʠʭ ʪʦʤʫ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ, ʥʘ 

ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʥʘʧʨʫʛʘ. 

 ʇʝʨʝʚʽʨʢʘ ʨʝʣʝʡʥʠʭ ʚʠʭʦʜʽʚ 

¶ ɿʘʡʪʠ ʚ ʧʫʥʢʪ ʤʝʥʶ çʂʦʥʪʨʦʣʴè Ÿ çɼʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʽ ʚʠʭʦʜʠè Ÿ 

çʉʪʘʥ KL 01é40è. 
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¶ ɺ ʨʝʟʫʣʴʪʘʪʽ ʫ ʚʽʢʥʽ ʜʚʦʤʘ ʩʪʨʦʢʘʤʠ çKL01...20è ... çKL21...40è ʚʽʜʢʨʠʻʪʴʩʷ 

ʚʽʢʥʦ ʩʪʘʥʫ ʜʠʩʢʨʝʪʥʠʭ ʚʠʭʦʜʽʚ: ç00000000000è. 

¶ ʇʦ ʯʝʨʟʽ ʧʨʦʛʨʘʤʥʠʤ ʰʣʷʭʦʤ ʟʘʜʘʚʘʪʠ ʚʤʠʢʘʥʥʷ ʚʠʭʽʜʥʠʭ ʨʝʣʝ KL 01é40.  

ʇʝʨʝʢʦʥʘʪʠʩʷ ʫ ʧʦʷʚʽ ç1è ʫ ʢʦʤʽʨʢʘʭ, ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʤ ʚʠʭʽʜʥʠʤ ʨʝʣʝ 

KL 01é40, ʷʢʽ ʙʫʣʠ ʧʨʦʛʨʘʤʥʦ ʫʚʽʤʢʥʝʥʽ 

 ʇʝʨʝʚʽʨʢʘ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ 

ɿʘʡʪʠ ʚ ʧʫʥʢʪ ʤʝʥʶ çɺʠʤʽʨʠè ʪʘ ʧʦ ʯʝʨʟʽ ʚʠʢʣʠʢʘʶʯʠ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʨʠʩʪʨʦʻʤ ʩʪʨʫʤʽʚ ʪʘ ʥʘʧʨʫʛ ʧʦʨʽʚʥʶʚʘʪʠ ʾʭ ʟʥʘʯʝʥʥʷ ʟ 

ʧʦʢʘʟʘʥʥʷʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʟʦʚʥʽʰʥʽʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. 

 ʇʝʨʝʚʽʨʢʘ ʜʽʘʧʘʟʦʥʫ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ 

ʇʣʘʚʥʦ ʧʽʜʚʠʱʫʶʯʠ ʥʘʧʨʫʛʫ ʞʠʚʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʚʽʜ 0 ɺ, ʟʘʬʽʢʩʫʚʘʪʠ 

ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ, ʧʨʠ ʷʢʦʤʫ ʧʨʠʩʪʨʽʡ ʚʚʽʤʢʥʝʪʴʩʷ ï ʚʦʥʦ ʤʘʻ ʙʫʪʠ ʥʝ ʚʠʱʝ 80 ɺ. 

ʇʨʠ ʮʴʦʤʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʠʩʪʨʦʶ ʤʘʻ ʙʫʪʠ ʩʪʘʙʽʣʴʥʦʶ. ɼʘʣʽ, ʧʽʜʚʠʱʫʶʯʠ 

ʥʘʧʨʫʛʫ ʞʠʚʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʦ 264 ɺ, ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʟʙʝʨʝʞʝʥʥʽ ʡʦʛʦ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ. 

 

5.5 ɿʘʤʽʥʘ ʙʘʪʘʨʝʾ ʨʝʟʝʨʚʥʦʛʦ ʞʠʚʣʝʥʥʷ 

ʅʦʚʠʡ ʝʣʝʤʝʥʪ ʞʠʚʣʝʥʥʷ (ʙʘʪʘʨʝʡʢʘ ʪʠʧʫ CR123A, 3.0 ɺ, 1550 ʤɸ * ʛʦʜ ) ʫ 

ʧʨʠʩʪʨʦʾ ʙʝʟ ʦʧʝʨʘʪʠʚʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʧʨʦʪʷʛʦʤ 5 ʨʦʢʽʚ. ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʙʘʪʘʨʝʾ ʟʘ ʫʤʦʚʠ 

ʧʨʠʩʫʪʥʦʩʪʽ ʥʘ ʨʝʣʝ ʥʘʧʨʫʛʠ ʧʨʦʪʷʛʦʤ 90% ʯʘʩʫ ï 10 ʨʦʢʽʚ. 

ʇʨʦ ʨʦʟʨʷʜ ʙʘʪʘʨʝʾ ʩʠʛʥʘʣʽʟʫʻ ʤʠʛʦʪʽʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʠʤʚʦʣʫ ʥʘ ʽʥʜʠʢʘʪʦʨʽ 

ʧʨʠʩʪʨʦʶ. ʋ ʨʘʟʽ ʧʦʷʚʠ ʮʴʦʛʦ ʩʠʛʥʘʣʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʟʘʤʽʥʫ ʝʣʝʤʝʥʪʘ 

ʞʠʚʣʝʥʥʷ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ/ʚʠʡʤʘʥʥʷ/ʟʘʤʽʥʠ ʙʘʪʘʨʝʾ ʥʝʦʙʭʽʜʥʦ ʚʽʜʢʣʶʯʠʪʠ 

ʧʨʠʩʪʨʽʡ ʚʽʜ ʞʠʚʣʝʥʥʷ ʪʘ ʚʠʪʷʛʪʠ ʤʦʜʫʣʴ PW-L (PW-M, PW-24) ʟ ʧʨʠʩʪʨʦʶ. ɺʽʜʩʽʢ 

ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʣʽʪʽʻʚʦʾ ʙʘʪʘʨʝʾ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʧʣʘʪʽ ʤʦʜʫʣʷ. 

ɿʘʤʽʥʫ ʝʣʝʤʝʥʪʘ ʞʠʚʣʝʥʥʷ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʣʶʯʘ 

ʜʣʷ ʟʥʷʪʪʷ ʢʨʠʰʢʠ 029LC ʚʠʨʦʙʥʠʮʪʚʘ Keystone Electronics. 

 



ȱȬȭȼ.656122.038 ȹȱ (ȼɑɐ.3.08)   ȹɌɝɞɌəɚɎɌ ɥɚɐɚ ɑɖɝɛɗɟɌɞɟɎɌəəɫ 

 

156 

 ȻȼȴȽȾȼȣȵ ȼȽ83-ȬȮ3 (V3.0 8) 

6 ʇʦʪʦʯʥʠʡ ʨʝʤʦʥʪ 

¶ ʇʨʠʩʪʨʽʡ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ ʚʠʨʦʙʦʤ ʽ ʨʝʤʦʥʪ ʡʦʛʦ ʧʦʚʠʥʝʥ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʬʘʭʽʚʮʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʦʾ 

ʘʧʘʨʘʪʫʨʠ. 

¶ ʇʨʠ ʚʽʜʤʦʚʽ ʝʣʝʤʝʥʪʽʚ ʜʨʫʢʦʚʘʥʠʭ ʧʣʘʪ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʤʽʥʘ ʤʦʜʫʣʷ, ʱʦ 

ʚʠʡʰʦʚ ʟ ʣʘʜʫ, ʥʘ ʩʧʨʘʚʥʠʡ. 

¶ ʈʝʤʦʥʪ ʧʨʠʩʪʨʦʾʚ ʫ ʧʽʩʣʷʛʘʨʘʥʪʽʡʥʠʡ ʧʝʨʽʦʜ ʜʦʮʽʣʴʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʙʘʟʦʚʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʘʙʦ ʟʘ ʜʦʛʦʚʦʨʦʤ 

ʟ ʚʠʨʦʙʥʠʢʦʤ. 
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7 ɿʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʠ 

¶ ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʨʝʛʫʣʶʚʘʥʴ, ʥʘʣʘʰʪʫʚʘʥʴ, ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʽʪ ʟ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʦʪʦʯʥʦʛʦ ʨʝʤʦʥʪʫ ʚʠʨʦʙʫ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ, ʟʘʟʥʘʯʝʥʠʭ ʫ ʮʽʡ ʅʘʩʪʘʥʦʚʽ, ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʫʥʽʚʝʨʩʘʣʴʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ ʟ ʢʣʘʩʦʤ ʪʦʯʥʦʩʪʽ ʥʝ ʛʽʨʰʝ 0,5. 

¶ ɼʣʷ ʟʘʚʜʘʥʥʷ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʞʠʤʽʚ ʧʝʨʝʚʽʨʦʢ ʪʘ ʥʘʣʘʰʪʫʚʘʥʴ ʬʫʥʢʮʽʡ 

ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʘʚʪʦʤʘʪʠʢʠ ʧʨʠʩʪʨʦʶ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʚʠʧʨʦʙʫʚʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ ʘʙʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʝʨʝʚʽʨʦʯʥʽ ʫʩʪʘʥʦʚʢʠ 

ʟ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ɼʞʝʨʝʣʘ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ: 

ɺʠʭʽʜ U(AC) 

 ʜʽʘʧʘʟʦʥ 0é250 ɺ ʟ ʧʣʘʚʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ; 

 ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʨʫʤ ʥʘʚʘʥʪʘʞʝʥʥʷ 10 ɸ; 

 ʛʘʣʴʚʘʥʽʯʥʘ ʽʟʦʣʷʮʽʷ ʚʽʜ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ ï ʥʽ.  

ɺʠʭʽʜ U(DC) 

 ʜʽʘʧʘʟʦʥ 0é250 ɺ ʟ ʧʣʘʚʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ; 

 ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʨʫʤ ʥʘʚʘʥʪʘʞʝʥʥʷ 1 ɸ; 

 ʛʘʣʴʚʘʥʽʯʥʘ ʽʟʦʣʷʮʽʷ ʚʽʜ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ ï ʪʘʢ. 

ɼʞʝʨʝʣʦ ʧʦ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʫ 

 ʜʽʘʧʘʟʦʥ 0é120 ɸ ʟ ʧʣʘʚʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ; 

ɺʀʄɯʈʖɺɸʅʅʗ: 

 ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ ʥʘʧʨʫʛʠ ʜʞʝʨʝʣ ʚʠʧʨʷʤʣʝʥʦʾ ʽ ʟʤʽʥʥʦʾ ʥʘʧʨʫʛʠ; 

 ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ ʩʪʨʫʤʫ ʜʞʝʨʝʣ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʽ ʚʠʧʨʷʤʣʝʥʦʾ ʥʘʧʨʫʛʠ; 

 ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʫ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 1ʤʩ ʜʦ 2 ʛʦʜʠʥ. 

ɯʄɯʊɸʊʆʈ ɺʀʄʀʂɸʏɸ 

  ʽʤʽʪʘʮʽʷ ʩʠʣʦʚʦʛʦ ʚʠʤʠʢʘʯʘ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʝʣʝ, ʱʦ ʽʤʽʪʫʶʪʴ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʠ ʫʚʽʤʢʥʝʥʥʷ ʪʘ ʚʠʤʢʥʝʥʥʷ, ʢʦʥʪʘʢʪʠ ʷʢʠʭ ʽʤʽʪʫʶʪʴ ʙʣʦʢ-

ʢʦʥʪʘʢʪʠ ʫʚʽʤʢʥʝʥʦʛʦ ʽ ʚʠʤʢʥʝʥʦʛʦ ʩʪʘʥʫ ʚʠʤʠʢʘʯʘ. 
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8 ʄʘʨʢʫʚʘʥʥʷ ʪʘ ʧʣʦʤʙʫʚʘʥʥʷ 

¶ ʄʘʨʢʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ EN ɯɽʉ 60255-27. 

ʅʘ ʙʽʯʥʽʡ ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ ʨʦʟʤʽʱʝʥʘ ʤʘʨʢʫʚʘʣʴʥʘ ʪʘʙʣʠʯʢʘ ʪʘʢʦʛʦ ʟʤʽʩʪʫ: 

 ʥʘʡʤʝʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʨʦʙʥʠʢʘ; 

 ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʨʦʙʫ; 

 ʩʝʨʽʡʥʠʡ ʟʘʚʦʜʩʴʢʠʡ ʥʦʤʝʨ ʚʠʨʦʙʫ; 

 ʨʽʢ ʪʘ ʤʽʩʷʮʴ ʚʠʛʦʪʦʚʣʝʥʥʷ (ʩʝʨʽʡʥʠʡ ʥʦʤʝʨ ʚʠʨʦʙʫ ʟʘʰʠʬʨʦʚʘʥʠʡ); 

 ʧʦʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ (ʟʘʟʥʘʯʘʻʪʴʩʷ ʫ ʇʘʩʧʦʨʪʽ ʥʘ ʚʠʨʽʙ). 

ʅʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ ʟʘʟʥʘʯʝʥʦ: 

 ʪʦʨʛʦʚʝʣʴʥʠʡ ʟʥʘʢ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʨʦʙʥʠʢʘ; 

 ʫʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʚʠʨʦʙʫ; 

 ʥʘʧʠʩʠ ʩʠʛʥʘʣʴʥʠʭ ʩʚʽʪʣʦʜʽʦʜʽʚ ʪʘ ʢʥʦʧʦʢ ʫʧʨʘʚʣʽʥʥʷ 

ʅʘ ʟʘʜʥʽʡ ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ, ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʝʣʝʤʝʥʪʠ ʧʨʠʻʜʥʘʥʥʷ ʧʨʠʩʪʨʦʶ, 

ʚʢʘʟʘʥʝ ʚʽʜʧʦʚʽʜʥʝ ʾʭ ʤʘʨʢʫʚʘʥʥʷ. 

ɿʥʘʢ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚʠʤʦʛʘʤ ʊʝʭʥʽʯʥʠʭ ʈʝʛʣʘʤʝʥʪʽʚ (ʙʝʟʧʝʢʠ ʅɺʆ 

ʪʘ ɽʄʉ) ʚʢʘʟʫʻʪʴʩʷ ʫ ʩʫʧʨʦʚʽʜʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ (ʇʘʩʧʦʨʪ ʥʘ ʚʠʨʽʙ). 

ʄʘʨʢʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʩʪʽʡʢʠʤ ʜʦ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʤʝʭʘʥʽʯʥʠʭ, 

ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʪʘ 

ʟʙʝʨʽʛʘʥʥʽ ʧʨʠʩʪʨʦʾʚ 

¶ ʇʣʦʤʙʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ; 

¶ ʄʘʨʢʫʚʘʥʥʷ ʪʘʨʠ ʧʨʠʩʪʨʦʶ ʚʠʢʦʥʫʻʪʴʩʷ ʪʠʧʦʛʨʘʬʩʴʢʠʤ ʩʧʦʩʦʙʦʤ ʘʙʦ 

ʥʘʢʣʝʡʢʘʤʠ, ʱʦ ʚʘʞʢʦ ʚʠʜʘʣʷʶʪʴʩʷ, ʟ ʥʘʷʚʥʽʩʪʶ ʤʘʥʽʧʫʣʷʮʽʡʥʠʭ ʟʥʘʢʽʚ ʟʘ ISO 780 

(çʂʨʠʭʢʝ, ʦʙʝʨʝʞʥʦè, çɺʝʨʭè, çɹʝʨʝʛʪʠ ʚʽʜ ʚʦʣʦʛʠè).     
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9 ʋʧʘʢʦʚʢʘ, ʢʦʤʧʣʝʢʪʥʽʩʪʴ ʧʦʩʪʘʚʢʠ     

¶ ʋʧʘʢʦʚʢʘ ʧʨʠʩʪʨʦʾʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ EN ɯɽʉ 60255-27, ISO/ɯɽʉ Guide 41, 

ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʪʘʨʫ ʟ ʛʦʬʨʦʢʘʨʪʦʥʫ. ʋʧʘʢʦʚʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʚʠʨʦʙʽʚ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʛʘʨʘʥʪʫʻ ʾʭ 

ʟʙʝʨʝʞʝʥʥʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʢʣʘʜʝʥʦʛʦ ʫ ʨʦʟʜʽʣʘʭ 10, 11 ʮʽʻʾ ʅʘʩʪʘʥʦʚʠ. 

¶ ʇʨʠ ʧʘʢʫʚʘʥʥʽ ʚʠʨʦʙʫ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ 

(ʚʩʪʘʚʢʠ ʟ ʢʘʨʪʦʥʫ ʘʙʦ ʽʥʰʽ ʘʥʘʣʦʛʽʯʥʽ ʚʢʣʘʜʠʰʽ). 

¶ ʇʨʠ ʛʨʫʧʦʚʦʤʫ ʧʦʩʪʘʯʘʥʥʽ ʧʨʠʩʪʨʦʾʚ, ʫʧʘʢʦʚʘʥʽ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʪʘʨʫ ʚʠʨʦʙʠ 

ʫʢʣʘʜʘʶʪʴʩʷ ʚ ʢʘʨʪʦʥʥʫ ʢʦʨʦʙʢʫ (ʘʙʦ ʽʥʰʫ ʘʥʘʣʦʛʽʯʥʫ ʪʘʨʫ). ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʧʝʨʝʤʽʱʝʥʥʶ ʧʨʠʩʪʨʦʾʚ ʫ ʷʱʠʢʫ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʦʢʣʘʜʢʠ ʫʱʽʣʴʥʶʚʘʯʽʚ 

ʟ ʛʦʬʨʦʢʘʨʪʦʥʫ ʘʙʦ ʽʥʰʦʛʦ ʧʦʨʠʩʪʦʛʦ ʟʘʧʦʙʽʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

¶ ɺʠʨʦʙʠ, ʱʦ ʚʽʜʚʘʥʪʘʞʫʶʪʴʩʷ, ʦʬʦʨʤʣʷʶʪʴʩʷ ʷʢ ʚʘʥʪʘʞʥʝ ʤʽʩʮʝ ʪʘ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦ. 

¶ ʋʧʘʢʦʚʢʘ ʧʨʠʩʪʨʦʶ ʤʽʩʪʠʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: 

 ʪʦʚʘʨʥʠʡ ʟʥʘʢ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʨʦʙʥʠʢʘ; 

 ʥʘʡʤʝʥʫʚʘʥʥʷ ʚʠʨʦʙʫ, ʡʦʛʦ ʪʠʧ ʪʘ ʪʠʧʦʚʠʢʦʥʘʥʥʷ; 

 ʩʝʨʽʡʥʠʡ ʥʦʤʝʨ ʚʠʨʦʙʫ; 

 ʜʘʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʫ, ʥʦʤʝʨ ʟʘʤʦʚʣʝʥʥʷ; 

 ʥʦʤʝʨ ʢʦʨʦʙʢʠ, ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ (ʧʨʠ ʛʨʫʧʦʚʦʤʫ ʧʘʢʫʚʘʥʥʽ); 

 ʚʘʛʘ, ʢʛ (ʥʝʪʪʦ, ʙʨʫʪʪʦ). 

¶ ʋ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʫʧʘʢʦʚʘʥʽ ʧʨʠʩʪʨʦʾ ʫʢʣʘʜʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʘʚʠʣ 

ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ, ʟʘʪʚʝʨʜʞʝʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ, ʤʘʩʘ 

ʚʘʥʪʘʞʥʦʛʦ ʤʽʩʮʷ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 1500 ʢʛ. 

¶ ʋ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʚʭʦʜʠʪʴ: 

 ʧʨʠʩʪʨʽʡ (1 ʰʪ.); 

 ʧʘʩʧʦʨʪ ʥʘ ʚʠʨʽʙ; 

 ʽʥʰʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʘ ʟʘʤʦʚʣʝʥʥʷ. 

¶ ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʜʦʢʫʤʝʥʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ 

ʚʠʤʦʛʘʤ ɭʉʂɼ ʪʘ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ ʥʘ ʩʘʡʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ-

ʚʠʨʦʙʥʠʢʘ.     
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10 ɿʙʝʨʽʛʘʥʥʷ 

¶ ʇʨʠʩʪʨʦʾ ʩʣʽʜ ʟʙʝʨʽʛʘʪʠ ʥʘ ʩʢʣʘʜʘʭ ʚʠʨʦʙʥʠʢʘ (ʩʧʦʞʠʚʘʯʘ) ʥʘ ʩʪʝʣʘʞʘʭ ʫ 

ʩʧʦʞʠʚʯʽʡ ʪʘʨʽ. 

¶ ʋʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ: 

  ʟʘʢʨʠʪʽ ʘʙʦ ʽʥʰʽ ʧʨʠʤʽʱʝʥʥʷ ʟ ʧʨʠʨʦʜʥʦʶ ʚʝʥʪʠʣʷʮʽʻʶ ʙʝʟ ʰʪʫʯʥʦ 

ʨʝʛʫʣʴʦʚʘʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʚʠʤʦʛ (ʧʨʠʤʽʱʝʥʥʷ ʙʝʟ ʦʧʘʣʝʥʥʷ ʚ 

ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʨʘʡʦʥʘʭ ʟ ʧʦʤʽʨʥʠʤ ʪʘ ʭʦʣʦʜʥʠʤ ʢʣʽʤʘʪʦʤ); 

  ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚʽʜ ʤʽʥʫʩ 40 0 ʉ ʜʦ ʧʣʶʩ 70 0 ʉ; 

  ʩʝʨʝʜʥʴʦʨʽʯʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ 75% ʧʨʠ 150ʉ, ʚʝʨʭʥʻ ʟʥʘʯʝʥʥʷ 

ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ 98% ʧʨʠ 250ʉ; 

  ʧʠʣ ï ʥʝʟʥʘʯʥʦ; 

  ʩʦʥʷʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʜʦʱ, ʛʨʠʙʠ ï ʚʠʤʦʛʘ ʚʽʜʩʫʪʥʦʩʪʽ; 

  ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʘʛʨʝʩʠʚʥʠʭ ʩʫʤʽʰʝʡ ʪʘ ʧʘʨʠ, 

ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʢʦʨʦʟʽʶ; 

  ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʧʽʜʜʘʚʘʪʠ ʾʭ ʨʽʟʢʠʤ ʧʦʰʪʦʚʭʘʤ ʪʘ 

ʙʘʛʘʪʦʨʘʟʦʚʠʤ ʫʜʘʨʘʤ. 

¶ ʈʦʟʤʽʱʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ʥʘ ʩʢʣʘʜʘʭ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʭʥʻ ʚʽʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ 

ʪʘ ʜʦʩʪʫʧ ʜʦ ʥʠʭ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʩʪʽʥʘʤʠ, ʧʽʜʣʦʛʦʶ, ʩʪʝʣʝʶ ʩʢʣʘʜʫ ʪʘ ʧʨʠʩʪʨʦʻʤ ʤʘʻ 

ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʥʽʞ 100 ʤʤ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʦʙʽʛʨʽʚʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʩʢʣʘʜʩʴʢʠʭ 

ʧʨʠʤʽʱʝʥʴ ʪʘ ʧʨʠʩʪʨʦʻʤ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʦʶ ʥʽʞ 0,5 ʤ. 

¶ ɼʦʧʫʩʢʘʻʪʴʩʷ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʩʢʣʘʜʘʭ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʪʘʨʽ. ʇʨʠ ʮʴʦʤʫ ʪʘʨʘ ʤʘʻ 

ʙʫʪʠ ʦʯʠʱʝʥʘ ʚʽʜ ʧʠʣʫ ʪʘ ʙʨʫʜʫ. 

¶ ɯʥʰʽ ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʥʘ ʚʠʤʦʛʫ ʟʘʤʦʚʥʠʢʘ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʦʢʨʝʤʦ ʫ ʢʦʥʪʨʘʢʪʽ. 
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11 ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʫʧʘʢʦʚʘʥʠʭ ʫ ʪʘʨʫ ʧʨʠʩʪʨʦʾʚ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʙʫʜʴ-

ʷʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʟʘʭʠʩʪʫ ʚʽʜ ʜʽʾ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʟʘ 

ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: 

  ʧʨʷʤʽ ʧʝʨʝʚʝʟʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʥʘ ʚʽʜʩʪʘʥʴ ʜʦ 1000 ʢʤ ʧʦ 

ʜʦʨʦʛʘʭ ʟ ʘʩʬʘʣʴʪʦʚʠʤ ʪʘ ʙʝʪʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ (ʜʦʨʦʛʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ) ʙʝʟ 

ʦʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʘʙʦ ʟʽ ʰʚʠʜʢʽʩʪʶ ʜʦ 40 ʢʤ/ʛʦʜ ʥʘ ʚʽʜʩʪʘʥʴ ʜʦ 250 ʢʤ ʧʦ 

ʢʘʤ'ʷʥʠʭ ʪʘ ˇʨʫʥʪʦʚʠʭ ʜʦʨʦʛʘʭ (ʜʦʨʦʛʠ ʜʨʫʛʦʾ ʪʘ ʪʨʝʪʴʦʾ ʢʘʪʝʛʦʨʽʾ); 

  ʟʤʽʰʘʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʟʘʣʽʟʥʠʯʥʠʤ, ʧʦʚʽʪʨʷʥʠʤ (ʚ ʦʧʘʣʶʚʘʣʴʥʠʭ 

ʛʝʨʤʝʪʠʟʦʚʘʥʠʭ ʚʽʜʩʽʢʘʭ), ʨʽʯʢʦʚʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ, ʫ ʧʦʻʜʥʘʥʥʽ ʾʭ ʤʽʞ ʩʦʙʦʶ 

ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʤʦʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ; 

  ʚʠʜʠ ʚʽʜʧʨʘʚʣʝʥʴ ʧʨʠ ʟʘʣʽʟʥʠʯʥʠʭ ʧʝʨʝʚʝʟʝʥʥʷʭ ï ʜʨʽʙʥʽ ʤʘʣʦʪʦʥʥʘʞʥʽ, 

ʩʝʨʝʜʥʴʦʪʦʥʥʘʞʥʽ ; 

  ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʫ ʧʘʢʝʪʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ï ʟʘ ʢʨʝʩʣʝʥʥʷʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ-

ʚʠʨʦʙʥʠʢʘ; 

  ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʴ ʧʨʘʚʠʣʘ, ʚʩʪʘʥʦʚʣʝʥʽ ʫ 

ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ. 

ʂʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ. ʂʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʥʝʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʢʦʣʠʚʘʥʴ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ ʟʘ ʪʘʢʠʭ ʫʤʦʚ: 

ī  ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚʽʜ ʤʽʥʫʩ 40 0 ʜʦ ʧʣʶʩ 70 0 ʉ ; 

ī  ʚʝʨʭʥʻ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 98% ʧʨʠ 25 0 ʉ ; 

ī  ʩʦʥʷʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʧʠʣ ï ʥʝʟʥʘʯʥʽ; 

ī  ʜʦʱ, ʛʨʠʙʠ ï ʚʠʤʦʛʘ ʚʽʜʩʫʪʥʦʩʪʽ. 

ʄʝʭʘʥʽʯʥʽ ʬʘʢʪʦʨʠ. ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʝʨʝʣʽʯʝʥʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʟʘ 

ʪʘʢʠʭ ʫʤʦʚ: 

ī ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʧʨʠʩʪʨʦʾʚ ʤʘʻ ʙʫʪʠ ʚʠʢʣʶʯʝʥʘ ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʩʧʽʣʴʥʦʛʦ ʫʜʘʨʫ ʫʧʘʢʦʚʘʥʠʭ ʚʠʨʦʙʽʚ; 

ī ʧʜ̔ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʧʽʜʜʘʚʘʪʠ ʾʭ ʨʽʟʢʠʤ 

ʧʦʰʪʦʚʭʘʤ ʪʘ ʫʜʘʨʘʤ. 
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12 ʋʪʠʣʽʟʘʮʽʷ 

¶ ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʧʨʠʩʪʨʽʡ ʧʽʜʣʷʛʘʻ ʜʝʤʦʥʪʘʞʫ ʪʘ ʫʪʠʣʽʟʘʮʽʾ 

ʫ ʟʘʛʘʣʴʥʦʤʫ ʧʦʨʷʜʢʫ. 

¶ ɼʦ ʩʢʣʘʜʫ ʧʨʠʩʪʨʦʶ ʥʝ ʚʭʦʜʷʪʴ ʜʦʨʦʛʦʮʽʥʥʽ ʤʝʪʘʣʠ, ʘ ʪʘʢʦʞ ʦʪʨʫʡʥʽ, 

ʨʘʜʽʦʘʢʪʠʚʥʽ, ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽ ʘʙʦ ʽʥʰʽ ʨʝʯʦʚʠʥʠ ʪʘ ʝʣʝʤʝʥʪʠ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ 

ʧʽʜʚʠʱʝʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʘʙʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

¶ ɼʝʤʦʥʪʘʞ ʪʘ ʫʪʠʣʽʟʘʮʽʷ ʧʨʠʩʪʨʦʶ ʥʝ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʪʘ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʙʝʟ ʩʧʝʮʽʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ. 

¶ ʋʤʦʚʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʚʠʨʦʙʘʤʠ ʪʘ ʚʽʜʭʦʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠè.  
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ɼʆɼɸʊʆʂ ɸ 

(ʦʙʦʚ'ʷʟʢʦʚʝ) 

ɻʘʙʘʨʠʪʥʽ, ʧʨʠʻʜʥʫʚʘʣʴʥʽ ʨʦʟʤʽʨʠ ʪʘ ʚʠʜʠ ʤʦʥʪʘʞʫ ʧʨʠʩʪʨʦʶ ʈʉ83-ɸɺ3 

 

 

 

ʈʠʩʫʥʦʢ ɸ.1 ï ɻʘʙʘʨʠʪʥʽ ʪʘ ʧʨʠʻʜʥʫʚʘʣʴʥʽ ʨʦʟʤʽʨʠ ʧʨʠʩʪʨʦʶ ʈʉ83-ɸɺ3 
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ɼʆɼɸʊʆʂ ɹ 

(ʦʙʦʚ'ʷʟʢʦʚʝ) 

ʉʭʝʤʠ ʟʦʚʥʽʰʥʽʭ ʧʽʜʢʣʶʯʝʥʴ ʧʨʠʩʪʨʦʶ ʈʉ83-ɸɺ3 

 

ʈʠʩʫʥʦʢ ɹ.1ï ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʶ ʈʉ83-ɸɺ3 (ʚʠʢʦʥʘʥʥʷ 5ʭ1-11ʭ-00ʭ-5ʭʭ 

ʜʝ ʭ ï ʙʫʜʴ-ʷʢʠʡ ʜʦʩʪʫʧʥʠʡ ʚʘʨʽʘʥʪ ʢʦʜʫ) 

 

ʈʠʩʫʥʦʢ ɹ.2ï ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʶ ʈʉ83-ɸɺ3 (ʚʠʢʦʥʘʥʥʷ 5ʭ1-211-13ʭ-5ʭʭ 

ʜʝ ʭ ï ʙʫʜʴ-ʷʢʠʡ ʜʦʩʪʫʧʥʠʡ ʚʘʨʽʘʥʪ ʢʦʜʫ) 
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ʈʠʩʫʥʦʢ ɹ.3ï ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʶ ʈʉ83-ɸɺ3 (ʚʠʢʦʥʘʥʥʷ 5ʭ1-911-14ʭ-5ʭʭ 

ʜʝ ʭ ï ʙʫʜʴ-ʷʢʠʡ ʜʦʩʪʫʧʥʠʡ ʚʘʨʽʘʥʪ ʢʦʜʫ) 

 

 

ʈʠʩʫʥʦʢ ɹ.4ï ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʶ ʈʉ83-ɸɺ3 (ʚʠʢʦʥʘʥʥʷ 5ʭ1-611-00ʭ-5ʭʭ 

ʜʝ ʭ ï ʙʫʜʴ-ʷʢʠʡ ʜʦʩʪʫʧʥʠʡ ʚʘʨʽʘʥʪ ʢʦʜʫ) 
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ʈʠʩʫʥʦʢ ɹ.5ï ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʶ ʈʉ83-ɸɺ3 (ʚʠʢʦʥʘʥʥʷ 5ʭ1-611-10ʭ-5ʭʭ 

ʜʝ ʭ ï ʙʫʜʴ-ʷʢʠʡ ʜʦʩʪʫʧʥʠʡ ʚʘʨʽʘʥʪ ʢʦʜʫ) 

 

 

 

ʈʠʩʫʥʦʢ ɹ.6ï ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʶ ʈʉ83-ɸɺ3 (ʚʠʢʦʥʘʥʥʷ 5ʭ1-623-30ʭ-5ʭʭ 

ʜʝ ʭ ï ʙʫʜʴ-ʷʢʠʡ ʜʦʩʪʫʧʥʠʡ ʚʘʨʽʘʥʪ ʢʦʜʫ) 

 


















