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ˏˏ˒ˑ˒˚˕˒ 

ʅʘʩʪʦʷʱʠʡ ʜʦʢʫʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʝʨʤʠʥʘʣʘ ʟʘʱʠʪʳ ʵʥʝʨ-

ʛʦʦʙʦʨʫʜʦʚʘʥʠʷ ʄʈ5. 

ɺ ʩʦʩʪʘʚ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚʢʣʶʯʝʥʦ: ʦʧʠʩʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʠʥʮʠʧʘ ʨʘ-

ʙʦʪʳ ʪʝʨʤʠʥʘʣʘ ʟʘʱʠʪʳ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ ʄʈ5, ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʇʆ 60 (ʜʘʣʝʝ ʇʆ 60), ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʩʚʝʜʝʥʠʷ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʩʝ ʤʦʜʠʬʠʢʘʮʠʠ ʠʟʜʝʣʠʷ. 

ʇʨʝʜʧʨʠʷʪʠʝ ʦʩʪʘʚʣʷʝʪ ʟʘ ʩʦʙʦʡ ʧʨʘʚʦ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʥʝ ʫʭʫʜʰʘʶ-

ʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʜʝʣʠʷ. 

 

ʉʦʢʨʘʱʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ: 

ɸʉʋ ʊʇ ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ; 

ɸʎʇ  ï ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ; 

ɸʏʈ  ï ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʯʘʩʪʦʪʥʘʷ ʨʘʟʛʨʫʟʢʘ; 

ɹʇ  ï ʙʣʦʢ ʧʠʪʘʥʠʷ; 

ɺɿ  ï ʚʥʝʰʥʷʷ ʟʘʱʠʪʘ; 

ɺʃʉ  ï ʚʳʭʦʜʥʦʡ ʣʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ; 

ɾʂʀ  ï ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʠʥʜʠʢʘʪʦʨ; 

ʀʆ  ï ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʦʨʛʘʥ; 

ʄʂʀ  ï ʤʦʜʫʣʴ ʢʣʘʚʠʘʪʫʨʳ ʠ ʠʥʜʠʢʘʮʠʠ; 

ʄʈɺ  ï ʤʦʜʫʣ ɹʨʝʣʝ ʚʳʭʦʜʥʳʭ; 

ʄʉɸ  ï ʤʦʜʫʣʴ (ʚʚʦʜʘ) ʩʠʛʥʘʣʦʚ ʘʥʘʣʦʛʦʚʳʭ; 

ʄʉɼ  ï ʤʦʜʫʣʴ (ʚʚʦʜʘ) ʩʠʛʥʘʣʦʚ ʜʠʩʢʨʝʪʥʳʭ; 

ʄʎʇ  ï ʤʦʜʫʣʴ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ; 

ʆʉʈɺ  ï ʦʧʝʨʘʮʠʦʥʥʘ ̫ʩʠʩʪʝʤʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; 

ʈɿɸ  ï ʨʝʣʝʡʥʘ ̫ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ; 

ʉʉʃ  ï ʩʠʛʥʘʣ ʩʚʦʙʦʜʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʣʦʛʠʢʠ; 

ʊʅ  ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ; 

ʊʅʅʇ  ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ; 

ʋʂʀ   ï ʫʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʷ ʠʟʦʣʷʮʠʠ; 

ʏɸʇɺ  ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʚʪʦʨʥʦʝ ʚʢʣʶʯʝʥʠʝ ʧʦ ʯʘʩʪʦʪʝ. 
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1 ʅɸɿʅɸʏɽʅʀɽ ʀɿɼɽʃʀʗ 

ʊʝʨʤʠʥʘʣ ʟʘʱʠʪʳ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ ʄʈ5 (ʜʘʣʝʝ ï ʄʈ5), ʇʆ 60, ʷʚʣʷʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʤ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʦʙʲʝʜʠʥʷʶʱʠʤ, ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʢʮʠʠ: ʟʘʱʠʪʳ, ʘʚʪʦʤʘʪʠʢʠ, ʠʥʜʠʢʘʮʠʠ, ʢʦʥʪʨʦʣʷ, ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʄʈ5, ʚʝʨʩʠʷ ʇʆ 60, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʦʥʠʞʘʶʱʠʭ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ 

ʧʦʜʩʪʘʥʮʠʷʭ 110/35/10/6 ʢB ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʦʥʠʞʝʥʠʷ ʠ ʧʦʚʳʰʝ-

ʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʧʦʥʠʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʯʘʩʪʦʪʳ, ʘ ʪʘʢ ʞʝ ʜʣʷ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʥʘ ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʫʧʨʘʚʣʷʶʱʠʡ ʢʦʤʧʣʝʢʩ. 

ʋʩʪʨʦʡʩʪʚʦ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

ï ʟʘʱʠʪ r(ʪʘʙʣʠʮʘ 1.1); 

ï ʙʣʦʢʠʨʫʶʱʝʡ ʣʦʛʠʢʠ; 

ï ʠʥʜʠʢʘʮʠʠ ʬʘʟʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ; 

ï ʠʥʜʠʢʘʮʠʠ ʣʠʥʝʡʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ; 

ï ʠʥʜʠʢʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ; 

ï ʠʥʜʠʢʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ; 

ï ʠʥʜʠʢʘʮʠʠ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʩʝʪʠ; 

ï ʟʘʜʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʚʚʦʜ ʟʘʱʠʪ ʠ ʘʚʪʦʤʘʪʠʢʠ, ʢʦʣʠʯʝ-

ʩʪʚʦ ʩʪʫʧʝʥʝʡ ʟʘʱʠʪʳ ʠ ʪ.ʜ.) ʧʨʦʛʨʘʤʤʥʳʤ ʩʧʦʩʦʙʦʤ; 

ï ʤʝʩʪʥʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʚʦʜʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʫʩʪʘʚʦʢ ʟʘ-

ʱʠʪ ʠ ʘʚʪʦʤʘʪʠʢʠ; 

ï ʨʝʛʠʩʪʨʘʮʠʠ ʘʚʘʨʠʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʱʠʱʘʝʤʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ; 

ï ʧʦʣʫʯʝʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʣʦʢʠʨʦʚʦʢ, ʚʳʜʘʯʠ ʢʦ-

ʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ, ʘʚʘʨʠʡʥʦʡ ʠ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ; 

ï ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʚʝʨʭʥʠʤ ʫʨʦʚʥʝʤ (ɸʉʋ ʊʇ); 

ï ʥʝʧʨʝʨʳʚʥʦʡ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʠ ʘʧʧʘʨʘʪʥʦʡ ʠ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ. 

 

ʊʘʙʣʠʮʘ 1.1 

ʌʫʥʢʮʠʠ 
ʂʦʜ  

ANSI 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʪʫʧʝʥʝʡ 

ɿʘʱʠʪʘ ʦʪ ʧʦʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 27 4 

ɿʘʱʠʪʘ ʦʪ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 59 4 

ɿʘʱʠʪʘ ʦʪ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ  

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ  
59N 4 

ɿʘʱʠʪʘ ʦʪ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʦʙʨʘʪʥʦʡ  

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ  
47 2 

ɿʘʱʠʪʘ ʦʪ ʧʦʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʨʷʤʦʡ  

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ  
27D 2 

ɿʘʱʠʪʘ ʦʪ ʧʦʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʏɸʇɺ 81U-R 4 

ɿʘʱʠʪʘ ʦʪ ʧʦʚʳʰʝʥʠʷ ʯʘʩʪʦʪʳ 810 4 

ɺʥʝʰʥʠʝ ʟʘʱʠʪʳ ï 8 
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ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʜʚʝ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ, ʥʘʟʳʚʘʝʤʳʝ çʦʩʥʦʚʥʘʷè ʠ çʨʝʟʝʨʚ-

ʥʘʷè, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʯʝʨʝʟ ʢʣʘʚʠʘʪʫʨʫ, ʧʝʨʩʦ-

ʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʩʝʪʴ ʩʚʷʟʠ. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʛʨʫʧʧʘ ʫʩʪʘʚʦʢ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ 

ʄʂʀ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʩʜʝʣʘʥʥʦʛʦ ʚʳʙʦʨʘ, ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʨʝʟʝʨʚʥʳʝ ʫʩʪʘʚʢʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʯʝʨʝʟ ʩʝʪʴ ʠʣʠ ʜʠʩʢʨʝʪʥʳʡ 

ʚʭʦʜ, ʩʧʝʮʠʘʣʴʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʡ ʜʣʷ ʵʪʦʡ ʮʝʣʠ. ʂʦʛʜʘ ʩʠʛʥʘʣ ʩʙʨʘʩʳʚʘʝʪʩʷ, 

ʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʙʨʘʥʥʘʷ ʛʨʫʧʧʘ ʫʩʪʘʚʦʢ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʥʦʚʘ. 
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2 ʊɽʍʅʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄʈ5 ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1. 

 

ʊʘʙʣʠʮʘ 2.1 
ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ: 

ʎʝʧʠ ʥʘʧʨʷʞʝʥʠʷ 

Á ʢʦʣʠʯʝʩʪʚʦ; 

 

 

4 

Á ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ: 

o ʥʦʤʠʥʘʣʴʥʦʝ ʚ ʬʘʟʘʭ (Uʥ); 

o ʨʘʙʦʯʝʝ; 

 

ʜʦ 100 ɺ ʵʬ. 

ʜʦ 256 ɺ ʵʬ. 
Á ʪʝʨʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ: 

o ʜʣʠʪʝʣʴʥʦ; 
o ʚ ʪʝʯʝʥʠʝ 10 ʩ; 

Á ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ: 

 
260 ɺ ʵʬ. 
300 ɺ ʵʬ. 
ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʥʝ ʙʦʣʝʝ 0,25 ɺĀɸ 

ʏʘʩʪʦʪʘ 
Á ʥʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ; 
Á ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ 

 
50 ɻʮ 
(40 ï 60) ɻʮ 

ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ: 
Á ʢʦʣʠʯʝʩʪʚʦ; 

 
8 ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʤʝʞʜʫ 
ʩʦʙʦʡ 

Á ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ; 
Á ʥʘʧʨʷʞʝʥʠʝ ʩʨʘʙʘʪʳʚʘʥʠʷ; 

 
Á ʥʘʧʨʷʞʝʥʠʝ ʚʦʟʚʨʘʪʘ; 

 
Á ʧʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ 
ʨʝʞʠʤʝ; 

Á ʠʤʧʫʣʴʩ ʨʝʞʝʢʮʠʠ; 

~230 ɺ (~110; =48; =24 ɺ - ʧʦ ʟʘʢʘʟʫ) 
Ó0,7 Uʥ (ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ); Ó0,6 Uʥ (ʧʝʨʝ-
ʤʝʥʥʳʡ ʪʦʢ); 
Ò0,6 Uʥ (ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ); Ò0,5 Uʥ (ʧʝʨʝ-
ʤʝʥʥʳʡ ʪʦʢ); 
 
0,8-1,4 ʤɸ; 
Iʨʝʞ Ó 20 ʤɸ; tʨʝʞ Ó 10 ʤʩ; 

Á ʟʘʜʝʨʞʢʘ ʧʦ ʚʭʦʜʫ; 
Á ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʠʛʥʘʣʘ (ʘʥ-
ʪʠʜʨʝʙʝʟʛʦʚʘʷ ʟʘʜʝʨʞʢʘ) 

ʥʝ ʙʦʣʝʝ 20 ʤʩ 
 
7 ʤʩ 

ʈʝʣʝʡʥʳʝ ʚʭʦʜʳ: 
Á ʢʦʣʠʯʝʩʪʚʦ; 
Á ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ; 
Á ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʥʘʛʨʫʟʢʠ; 

 
19 (16 ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ) 
250 ɺ 
8 ɸ 

Á ʨʘʟʤʳʢʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʣʷ ʧʦʩʪʦʷʥ-
ʥʦʛʦ ʪʦʢʘ 

24 ɺ, 8 ɸ; 48 ɺ, 1 ɸ 
110 ɺ, 0,4 ɸ; 220 ɺ, 0,3 ɸ 

ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ: 
Á ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 
Á ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʧʠʪʘʥʠʷ: 

o ʥʘʧʨʷʞʝʥʠʝ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ;  
o ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ; 
 

Á ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ: 
o ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ; 
o ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʟʘʱʠʪ 

  
~230 ɺ; =220 ɺ; (~110 ɺ; =24; =48 ï ʧʦ ʟʘ-
ʢʘʟʫ); 
ʦʪ 100 ʜʦ 253 ɺ; 
ʦʪ 100 ʜʦ 300 ɺ (ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʧʫʣʴʩʘ-
ʮʠʡ 20 %); 
 
ʥʝ ʙʦʣʝʝ 5 ɺÖɸ; 
ʥʝ ʙʦʣʝʝ 13 ɺÖɸ 

ʀʥʪʝʨʬʝʡʩ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʡ: 
Á ʠʥʜʠʢʘʪʦʨʳ ʩʚʝʪʦʜʠʦʜʥʳʝ: 

o ʢʦʣʠʯʝʩʪʚʦ 
o ʩʚʦʙʦʜʥʦ ʥʘʟʥʘʯʘʝʤʳʝ 

 
 
13 
10 

Á ʢʣʘʚʠʘʪʫʨʘ; 10 ʢʣʘʚʠʰ 
Á ʜʠʩʧʣʝʡ ʩʚʝʪʦʜʠʦʜʥʳʡ, 2 ʩʪʨʦʢʠ ʧʦ 16 ʩʠʤʚʦʣʦʚ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.1  

1 2 

ʃʦʢʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ USB-2.0 

ʋʜʘʣʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ: 
ɺʘʨʠʘʥʪ 1 
 
 
 
 
ɺʘʨʠʘʥʪ 2 
 
 
ɺʘʨʠʘʥʪ 3 
Á ʧʨʦʪʦʢʦʣ ʩʚʷʟʠ 

 
ɺʘʨʠʘʥʪ 4 
Á ʧʨʦʪʦʢʦʣ ʩʚʷʟʠ 

2-ʭ ʧʨʦʚʦʜʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʣʠʥʠʷ; 
ʆʜʠʥ ʧʦʨʪ RS-485 (ʠʟʦʣʠʨʦʚʘʥʥʳʡ) 
1200/ 2400/ 4800/ 9600/ 19200/ 38400/  
57600; 115200  ʙʠʪ/c; 
ñʄʈ-ʉɽʊʔò (MODBUS); 
 
ɼʚʘ ʧʦʨʪʘ RS-485 (ʠʟʦʣʠʨʦʚʘʥʥʳʭ); 
ñʄʈ-ʉɽʊʔò (MODBUS); 
 
ɼʚʘ ʦʧʪʠʯʝʩʢʠʭ ʧʦʨʪʘ ʪʠʧʘ ST (100BASE - Fx); 
ʄʕʂ-61850; 
 
ɼʚʘ ʧʦʨʪʘ Ethernet ʪʠʧʘ RJ-45 (100BASE - Tx); 
ʄʕʂ-61850; 

ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ: 

Á ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʧʠʩʠ ʦʙʱʘʷ; 

 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 5.5 

Á ʯʠʩʣʦ ʚʳʙʦʨʦʢ ʥʘ ʧʝʨʠʦʜ; 20 

Á ʯʠʩʣʦ ʢʘʥʘʣʦʚ; 4 ʘʥʘʣʦʛʦʚʳʭ, 128 ʜʠʩʢʨʝʪʥʳʭ; 

Á ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʧʠʩʠ ʜʦ ʘʚʘʨʠʡ; 0-99% ʦʪ ʦʙʱʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ 

Á ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ 16 ʨʘʟʨʷʜʥʳʡ ʙʝʟʟʥʘʢʦʚʳʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʬʦʨʤʘʪ COMTRADE ʧʨʠ ʧʦʤʦʱʠ  ʧʨʦʛʨʘʤʤ-

ʥʦʡ ʦʙʦʣʦʯʢʠ  çʋʥʠʂʦʥè 

ʈʝʛʠʩʪʨʘʮʠʷ ʩʦʦʙʱʝʥʠʡ:  

Á ʞʫʨʥʘʣ ʘʚʘʨʠʡ; 32 

Á ʞʫʨʥʘʣ ʩʠʩʪʝʤʳ 128 

ʇʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ:  

Á ʩʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ; 100000 ʯ 

Á ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ; ʥʝ ʙʦʣʝʝ 1 ʯ 

Á ʧʦʣʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ; ʥʝ ʤʝʥʝʝ 20 ʣʝʪ 

Á ʧʦʪʦʢ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ  

ʫʩʪʨʦʡʩʪʚʘ ʚ ʛʦʜ 

ʥʝ ʙʦʣʝʝ 10-6 

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʦʢʨʫʞʘʶʱʝʛʦ 

ʚʦʟʜʫʭʘ 

ʦʪ ʤʠʥʫʩ 40 ʜʦ +70 Áʉ 

ʇʨʝʜʝʣʴʥʳʡ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʬʫʥʢ-

ʮʠʡ ʟʘʱʠʪ 

ʦʪ ʤʠʥʫʩ 40 ʜʦ +70 Áʉ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʜʦ 98 % (ʧʨʠ +25 Áʉ ʠ ʥʠʞʝ)* 
ɸʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ (84,0 ï 106,7) ʢʇʘ 
ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʥʝʰʥʠʤ ʚʦʟ-
ʜʝʡʩʪʚʫʶʱʠʤ ʬʘʢʪʦʨʘʤ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘ-
ʥʠʠ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘ-
ʥʠʷ çʉè ʧʦ ɻʆʉʊ 23216-78 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.1 
1 2 

ɺʨʝʤʷ ʛʦʪʦʚʥʦʩʪʠ 0,5 ʩ ʧʨʠ ʧʘʨʘʤʝʪʨʘʭ ʧʠʪʘʥʠʷ 230 ɺ, 50 ɻʮ 
ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ** 143Ĭ148Ĭ247 ʤʤ 
ʉʦʙʩʪʚʝʥʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʀʆ ʥʝ ʙʦʣʝʝ 50 ʤʩ 
ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʦʙʦʣʦʯʢʦʡ 
(ʢʦʨʧʫʩʦʤ);  
ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ; 
ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʣʝʤʤʥʳʭ ʨʘʟʲʸʤʦʚ 

IP30 ʧʦ ɻʆʉʊ 14254-2015;  
 
IP40 ʧʦ ɻʆʉʊ 14254-2015; 
IP00 ʧʦ ɻʆʉʊ 14254-2015 

*  ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʢʦʥʜʝʥʩʘʮʠʷ ʚʣʘʛʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʄʈ5 
**  ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ A 

ʊʨʝʙʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ                  

ɻʆʉʊ ʈ 51317.6.5 ï 2006 (ʄʕʂ 61000-6-5) çʉʦʚʤʝʩʪʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʤʝʭʘʤ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʠ ʧʦʜʩʪʘʥʮʠʷʭ. ʊʨʝʙʦʚʘʥʠʷ ʠ ʤʝʪʦʜʳ 

ʠʩʧʳʪʘʥʠʡè ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.2. 

 

ʊʘʙʣʠʮʘ 2.2 

ɺʠʜ ʧʦʤʝʭʠ ʉʪʘʥʜʘʨʪ 

ʀʩʧʳ-
ʪʘʪʝʣʴ-
ʥʳʡ 
ʫʨʦʚʝʥʴ 

ʋʨʦʚʝʥʴ ʧʦʤʝʭʠ 

ʂʨʠʪʝʨʠʡ 
ʢʘʯʝʩʪʚʘ 
ʬʫʥʢʮʠʦ-
ʥʠʨʦʚʘ-
ʥʠʷ 

1 2 3 4 5 

ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ 
ʨʘʟʨʷʜʳ 

ʉʊɹ IEC 61000-4-2-2011 
IEC 61000-4-2:2008 

3 6 ʢɺ ï ʢʦʥʪʘʢʪʥʳʡ ʨʘʟʨʷʜ 
8 ʢɺ ï ʚʦʟʜʫʰʥʳʡ ʨʘʟʨʷʜ 

çʘè 

ʈʘʜʠʦʯʘʩʪʦʪʥʳʝ ʵʣʝʢ-
ʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ 

ʉʊɹ IEC 61000-4-3-2009 
IEC 61000-4-3:2008 

3 10 ɺ/ʤ çʘè 

ʅʘʥʦʩʝʢʫʥʜʥʳʝ ʠʤ-
ʧʫʣʴʩʥʳʝ ʧʦʤʝʭʠ 

ʉʊɹ ʄʕʂ 61000-4-4-
2006 
IEC 61000-4-4:2004 

4 4 ʢɺ ï ʜʣʷ ʚʭʦʜʥʳʭ ʮʝʧʝʡ 
ʧʠʪʘʥʠʷ 
2 ʢɺ ï ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʥʝ-
ʟʘʚʠʩʠʤʳʭ ʮʝʧʝʡ 

çʘè 

ʄʠʢʨʦʩʝʢʫʥʜʥʳʝ 
ʠʤʧʫʣʴʩʥʳʝ ʧʦʤʝʭʠ 

ɻʆʉʊ IEC 61000-4-5-
2017 
IEC 61000-4-5:2014 

4 (4,0Ñ0,4) ʢɺ ï ʧʦ ʩʭʝʤʝ 
çʧʨʦʚʦʜ-ʟʝʤʣʷè 

çʘè 

3 (2,0Ñ0,1) ʢɺ ï ʧʦ ʩʭʝʤʝ 
çʧʨʦʚʦʜ-ʧʨʦʚʦʜè 

ʂʦʥʜʫʢʪʠʚʥʳʝ ʧʦʤʝʭʠ, 
ʥʘʚʝʜʝʥʥʳʝ ʨʘʜʠʦʯʘ-
ʩʪʦʪʥʳʤʠ ʵʣʝʢʪʨʦʤʘʛ-
ʥʠʪʥʳʤʠ ʧʦʣʷʤʠ 

ʉʊɹ IEC 61000-4-6-2011 
IEC 61000-4-6:2008 

3 10 ɺ çʘè 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʦ-
ʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ 

ɻʆʉʊ IEC 61000-4-8-2013 
IEC 61000-4-8:2009 

4 30 ɸ/ʤ çʘè 

ʀʤʧʫʣʴʩʥʦʝ ʤʘʛ-
ʥʠʪʥʦʝ ʧʦʣʝ 

ʉʊɹ IEC 61000-4-9-2012 
IEC 61000-4-9:2001 

4 300 ɸ/ʤ çʘè 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.2 
1 2 3 4 5 

ɿʘʪʫʭʘʶʱʝʝ ʢʦ-
ʣʝʙʘʪʝʣʴʥʦʝ 
ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

IEC 61000-4-10:2001 4 30 ɸ/ʤ çʘè 

ʇʨʦʚʘʣʳ, ʢʨʘʪ-
ʢʦʚʨʝʤʝʥʥʳʝ 
ʧʨʝʨʳʚʘʥʠʷ ʠ 
ʠʟʤʝʥʝʥʠʷ 
ʥʘʧʨʷʞʝʥʠʷ 

ʉʊɹ ʄʕʂ 61000-4-11-2006 
IEC 61000-4-11:2004 

3 0 % ï ʜʣʷ ʧʨʝʨʳʚʘʥʠʡ 
40 % ï ʜʣʷ ʧʨʦʚʘʣʦʚ 
æU 30% (20 ʤʩ) - ʜʣʠʪʝʣʴʥʦʩʪʴ 
ʧʨʦʚʘʣʦʚ; 
æU 60% (1 ʩ) - ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦ-
ʚʘʣʦʚ; 
æU 50% (100 ʤʩ) - ʧʨʝʨʳʚʘʥʠʡ;  
æU 100% (1 ʩ) - ʧʨʝʨʳʚʘʥʠʡ 

çʘè 

ʂʦʣʝʙʘʪʝʣʴʥʳʝ 
ʟʘʪʫʭʘʶʱʠʝ ʧʦ-
ʤʝʭʠ 

ɻʆʉʊ IEC 61000-4-12-2016 3 (2,5Ñ0,25) ʢɺ ï ʧʦ ʩʭʝʤʝ  
çʧʨʦʚʦʜ-ʟʝʤʣʷè; 
(1Ñ0,1) ʢɺ ï ʧʦ ʩʭʝʤʝ  
çʧʨʦʚʦʜ-ʧʨʦʚʦʜè 

çɸè 

ʂʦʥʜʫʢʪʠʚʥʳʝ 
ʧʦʤʝʭʠ ʚ ʧʦʣʦʩʝ 
ʯʘʩʪʦʪ ʦʪ 0 ʜʦ 
150 ʢɻʮ 

IEC 61000-4-16:2011 3 10 ɺ (ʜʣʠʪʝʣʴʥʳʝ ʧʦʤʝʭʠ) 
100 ɺ (1 ʩ) 

çʘè 

ʇʫʣʴʩʘʮʠʷ 
ʥʘʧʨʷʞʝʥʠʷ ʧʠ-
ʪʘʥʠʷ ʧʦʩʪʦʷʥ-
ʥʦʛʦ ʪʦʢʘ 

IEC 61000-4-17:2015 3 10% çʘè 

ʇʨʦʚʘʣʳ ʠ ʧʨʝ-
ʨʳʚʘʥʠʷ ʥʘʧʨʷ-
ʞʝʥʠʷ ʵʣʝʢʪʨʦ-
ʧʠʪʘʥʠʷ ʧʦʩʪʦ-
ʷʥʥʦʛʦ ʪʦʢʘ 

IEC 61000-4-29:2000  æU 30% - 0,1 ʩʝʢ; 

æU 60% - 0,1 ʩʝʢ; 

æU 100% - 0,05 ʩʝʢ 

çʘè 

ʇʨʠʤʝʯʘʥʠʝ ï ʊʨʝʙʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʉʊʇ 09110.35.250-
12 

 
ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʥʝʟʘʚʠʩʠʤʳʭ ʚʥʝʰʥʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ 

(ʢʨʦʤʝ ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʮʝʧʝʡ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ ʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʠʟʤʝʨʝʥʥʦʝ 
ʤʝʛʘʦʤʤʝʪʨʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʚʳʭʦʜʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 500 ɺ, ʥʝ ʤʝʥʝʝ 
100 ʄʆʤ. 

ʀʟʦʣʷʮʠʷ ʚʩʝʭ ʥʝʟʘʚʠʩʠʤʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʫʩʪʨʦʡʩʪʚʘ (ʢʨʦʤʝ ʥʠʟʢʦ-
ʚʦʣʴʪʥʳʭ ʮʝʧʝʡ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ ʠ ʤʝʞʜʫ ʩʦʙʦʡ ʚʳʜʝʨʞʠʚʘʝʪ ʚ ʪʝʯʝʥʠʝ 
1 ʤʠʥ ʜʝʡʩʪʚʠʝ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 2 ʢɺ ʧʨʘʢʪʠʯʝʩʢʠ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ 
ʬʦʨʤʳ ʯʘʩʪʦʪʦʡ 50 ɻʮ. 

ʀʟʦʣʷʮʠʷ ʚʩʝʭ ʥʝʟʘʚʠʩʠʤʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʫʩʪʨʦʡʩʪʚʘ (ʢʨʦʤʝ ʥʠʟʢʦ-
ʚʦʣʴʪʥʳʭ ʮʝʧʝʡ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ ʠ ʤʝʞʜʫ ʩʦʙʦʡ ʚʳʜʝʨʞʠʚʘʝʪ ʙʝʟ ʧʦʚʨʝʞʜʝ-
ʥʠʡ ʚʦʟʜʝʡʩʪʚʠʝ ʠʤʧʫʣʴʩʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʦʤ 8 
ɻʆʉʊ 30328-95 (ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʠʤʧʫʣʴʩʘ 5 ʢɺ). 

ʋʩʪʨʦʡʩʪʚʦ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ɻʆʉʊ 12.1.004-91. 

ʋʩʪʨʦʡʩʪʚʦ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦ ʚʟʨʳʚʦʦʧʘʩ-
ʥʳʭ ʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʧʦ ʇʋʕ (çʇʨʘʚʠʣʘ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦ-
ʚʦʢè). 
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3 ʆʇʀʉɸʅʀɽ ʋʉʊʈʆʁʉʊɺɸ 
 

3.1 ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ ʠʟʜʝʣʠʷ 

ʄʈ5 ʠʤʝʝʪ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʤʦʜʫʣʝʡ: 

Á ʤʦʜʫʣʴ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ (ʄʎʇ); 

Á ʤʦʜʫʣʴ (ʚʚʦʜʘ) ʩʠʛʥʘʣʦʚ ʘʥʘʣʦʛʦʚʳʭ  ʥʘʧʨʷʞʝʥʠʷ (ʄʉɸʅ) 

Á ʤʦʜʫʣʴ (ʚʚʦʜʘ) ʩʠʛʥʘʣʦʚ ʜʠʩʢʨʝʪʥʳʭ (ʄʉɼ); 

Á ʜʚʫʭ ʤʦʜʫʣʝʡ ʨʝʣʝ ʚʳʭʦʜʥʳʭ (ʄʈɺ); 

Á ʤʦʜʫʣʴ ʢʣʘʚʠʘʪʫʨʳ ʠ ʠʥʜʠʢʘʮʠʠ (ʄʂʀ); 

Á ʤʦʜʫʣʴ ʧʠʪʘʥʠʷ (ʄʇ). 

 

ʄʦʜʫʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʄʈ5 ʠ ʠʤʝʶʪ ʨʘʟʲʝʤʥʳʝ ʢʣʝʤʤʳ 

ʬʠʨʤʳ WAGOá ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʮʝʧʝʡ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʄʂʀ, 

ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʢʦʨʧʫʩ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʄʈ5. 

ɼʣʷ ʩʚʷʟʠ ʩ ʄʎʇ ʠ ʄʇ ʧʦʩʨʝʜʩʪʚʦʤ ʢʨʦʩʩ-ʧʣʘʪʳ ʚʩʝ ʤʦʜʫʣʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʤʝʶʪ 

ʨʘʟʲʝʤʳ. 

ʅʘʧʨʷʞʝʥʠʷ ʥʘ ʚʭʦʜʝ ʄʉɸ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʜʘʪʯʠʢʘʤʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʚʝʣʠ-

ʯʠʥʳ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠ ʬʠʣʴʪʨʫʶʪʩʷ ʘʥʘʣʦʛʦʚʳʤʠ 

ʬʠʣʴʪʨʘʤʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ, ʦʪʩʝʢʘʶʱʠʤʠ ʚʳʩʰʠʝ ʛʘʨʤʦʥʠʢʠ ʚʦ ʚʭʦʜʥʦʤ ʩʠʛʥʘʣʝ, ʘ 

ʟʘʪʝʤ, ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʄʎʇ. 

ʄʎʇ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʮʠʬʨʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʠ, ʚʳʯʠʩʣʝʥʠʡ ʠ ʩʚʷʟʠ. ʇʨʠ ʧʦʤʦʱʠ ʜʚʝʥʘʜʮʘʪʠ ʨʘʟʨʷʜʥʦʛʦ ɸʎʇ ʚ ʩʦ-

ʩʪʘʚʝ ʧʨʦʮʝʩʩʦʨʘ, ʘʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʦʪ ʄʉɸ, ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 

ʮʠʬʨʦʚʦʡ ʢʦʜ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʦʮʝʩʩʦʨʦʤ. ʇʦʣʫʯʘʝʤʳʝ ʚ ʠʪʦʛʝ ʜʘʥʥʳʝ ʦʧʨʝ-

ʜʝʣʷʶʪ ʫʩʣʦʚʠʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪ ʠ ʘʚʪʦʤʘʪʠʢʠ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʚʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʨʘ ʧʨʝʜʫʩʤʦʪʨʝʥ ʩʪʦʨʦʞʝʚʦʡ ʪʘʡ-

ʤʝʨ, ʧʝʨʝʟʘʛʨʫʞʘʶʱʠʡ ʩʠʩʪʝʤʫ ʚ ʩʣʫʯʘʝ ʩʙʦʷ. ʇʘʨʘʤʝʪʨʳ ʞʫʨʥʘʣʘ ʘʚʘʨʠʡʥʳʭ ʩʦ-

ʙʳʪʠʡ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʟʘʱʠʪ, ʫʩʪʘʚʢʠ ʠ ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ 

ʭʨʘʥʷʪʩʷ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʤ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤ ʇɿʋ. ɼʘʥʥʳʝ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦ-

ʚʘʥʠʷ ʭʨʘʥʷʪʩʷ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʤ ʆɿʋ. ʊʘʢʞʝ ʥʘ ʄʎʇ ʥʘʭʦʜʠʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʡ ʨʘʟʲʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʄʂʀ. 

ɼʣʷ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʠʩʪʝʤʫ ɸʉʋ ʧʨʝʜʫʩʤʦʪʨʝʥ ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥ-

ʥʳʡ ʧʦʨʪ RS-485. 

ʄʉɼ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʢʦʤʘʥʜʳ ʪʝʣʝʤʝʭʘʥʠʢʠ ʦʪ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʄʈɺ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʜʘʯʠ ʩʠʛʥʘʣʦʚ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʩʘʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʟʘʱʠʪʳ, ʦʙ ʘʚʘʨʠʠ ʚ ʩʭʝʤʫ ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʟʘʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʥʳʝ ʩʠʛʥʘʣʳ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ. 

ʄʂʀ ʦʙʨʘʟʫʝʪ ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʄʈ5. ʅʘ ʄʂʀ ʨʘʩʧʦʣʦ-

ʞʝʥʳ: ʢʣʘʚʠʘʪʫʨʘ, ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʜʠʩʧʣʝʡ ʩ ʧʦʜʩʚʝʪʢʦʡ ʠ ʩʚʝʪʦʜʠʦʜʥʳʝ 

ʠʥʜʠʢʘʪʦʨ.r ʀʥʜʠʢʘʪʦʨʳ ʦʪʦʙʨʘʞʘʶʪ ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʘʝʤʦʡ ʣʠʥʠʠ, ʢʦʤʤʫʪʘʮʠ-

ʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʠʩʧʨʘʚʥʦʩʪʴ ʩʘʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʄʦʜʫʣʴ ʧʠʪʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʠʪʘʪʴ ʫʩʪʨʦʡʩʪʚʦ, ʢʘʢ ʦʪ ʧʦʩʪʦʷʥʥʦʛʦ, ʪʘʢ ʠ  

ʧʝʨʝʤʝʥʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʧʠʪʘʶʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ.  
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3.2 ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʄʈ5 ʨʘʙʦʪʘʝʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʆʉʈɺ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʦʙʨʘʙʦʪʢʫ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʟʘʜʘʯ ʚ ʜʦʩʪʫʧʥʦʝ ʚʨʝʤʷ ʠ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʧʦʨʷʜʢʝ ʦʯʝʨʝʜʥʦʩʪʠ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ï ʦʙʨʘʙʦʪʢʘ ʚʭʦʜʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ; 

ï ʮʠʬʨʦʚʘ ̫ʬʠʣʴʪʨʘʮʠ ̫ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ; 

ï ʣʦʛʠʢʘ ʟʘʱʠʪ ʠ ʘʚʪʦʤʘʪʠʢʠ; 

ï ʯʘʩr ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; 

ï ʨʝʘʣʠʟʘʮʠ ̫ʬʫʥʢʮʠʡ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʩʘʤʦʜʠʘʛʥʦ-

ʩʪʠʢʠ; 

ï ʚʚʦʜ-ʚʳʚʦʜ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ. 

ʈʝʘʣʠʟʘʮʠʷ ʫʩʪʘʚʦʢ ʧʦ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʟʥʳʭ ʟʘʱʠʪ ʚ ʧʨʦʛʨʘʤʤʝ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʦʜʥʦʢʘʥʘʣʴʥʦʛʦ ʪʘʡʤʝʨʘ ʠ ʩʠʩʪʝʤʳ ʧʨʝʨʳʚʘʥʠʡ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʢʦʥʪʨʦʣʷ ʩʦʙʩʪʚʝʥ-

ʥʦʛʦ ʢʦʜʘ. 
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4 ʌʋʅʂʎʀʀ ʀɿʄɽʈɽʅʀʗ ʀ ɿɸʑʀʊʓ 

 

4.1 ʌʫʥʢʮʠʠ ʠʟʤʝʨʝʥʠʷ 

ʄʈ5 ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʷ ʠʟʤʝʨʝʥʠʷ: 

ï ʌʘʟʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ï ʜʝʡʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʬʘʟʥʳʭ ʥʘʧʨʷʞʝʥʠʡ: 

o UA ï ʬʘʟʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʬʘʟʳ ɸ (ʢʣʝʤʤʳ Ua, Uaò); 

o UB ï ʬʘʟʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʬʘʟʳ ɺ (ʢʣʝʤʤʳ Ub, Ubò); 

o UC ï ʬʘʟʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʬʘʟʳ ʉ (ʢʣʝʤʤʳ Uc, Ucò); 

ï ʅʘʧʨʷʞʝʥʠʝ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ Uʦ ï ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝ-

ʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ U0 (ʢʣʝʤʤʳ U0, U0ò); 

ï ʏʘʩʪʦʪʘ ï ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ (ʠʟʤʝʨʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʘʟʝ ʩ 

ʥʘʠʙʦʣʴʰʠʤ ʥʘʧʨʷʞʝʥʠʝʤ). 

ʀʟʤʝʨʝʥʠʷ ʜʦʩʪʫʧʥʳ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ: 

ï ʥʘ ʄʂʀ, ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʦʢ ç<è ʠ ç>è; 

ï ʧʦ ʣʠʥʠʠ ʩʚʷʟʠ. 

ʏʘʩʪʦʪʘ ʩʯʠʪʘʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʥʝʜʦʩʪʦʚʝʨʥʦ ʧʨʠ ʣʶʙʦʤ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʫʩʣʦʚʠʡ: 

ï ʧʨʠ ʚʩʝʭ ʬʘʟʥʳʭ ʥʘʧʨʷʞʝʥʠʷʭ ʥʠʞʝ 10 ɺ; 

ï ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʩʠʛʥʘʣʘ çʅɽʀʉʇʈɸɺʅʆʉʊʔ ʊʅè; 

ï ʧʨʠ ʯʘʩʪʦʪʝ ʚʥʝ ʜʠʘʧʘʟʦʥʘ 40-60 ɻʮ. 

ʇʨʠ ʥʝʜʦʩʪʦʚʝʨʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪʳ ʟʘʱʠʪʳ ʧʦ ʯʘʩʪʦʪʝ ʙʣʦʢʠʨʫʶʪʩʷ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʠʡ ʠʟʤʝʨʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.1: 

 

ʊʘʙʣʠʮʘ 4.1 
 ʅʘʧʨʷʞʝʥʠʝ ʏʘʩʪʦʪʘ 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ (0 ï 256) ɺ (40 ï 60) ɻʮ 

ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ °2 % °0,05 ɻʮ 

ʌʦʨʤʘʪ  ʪʨʠ ʟʥʘʯʘʱʠʭ ʮʠʬʨʳ ʯʝʪʳʨʝ ʟʥʘʯʘʱʠʭ ʮʠʬʨʳ 

ʇʝʨʠʦʜ ʦʙʥʦʚʣʝʥʠʷ 1 ʩ 

 
4.2 ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ 

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ: 

ï ʣʠʥʝʡʥʳʝ ʥʘʧʨʷʞʝʥʠʷ: 

o Uab ï ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʬʘʟʘʤʠ ɸ ʠ ɺ; 

o Ubc ï ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʬʘʟʘʤʠ ɺ ʠ ʉ; 

o Uca ï ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʬʘʟʘʤʠ ʉ ʠ ɸ; 

ï ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ U0; 

ï ʥʘʧʨʷʞʝʥʠʷ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ U2; 

ï ʥʘʧʨʷʞʝʥʠʷ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ U1. 

ʃʠʥʝʡʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʧʦʣʫʯʝʥʳ ʧʦ ʬʦʨʤʫʣʘʤ: 

Uab = Ub - Ua

Uca = Ua - Uc

Ubc = Uc - Ub
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ʅʘʧʨʷʞʝʥʠʝ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (U0), ʥʘʧʨʷʞʝʥʠʷ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ (U2) ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (U1) ʨʘʩʩʯʠʪʘʥʳ ʧʦ 

ʬʦʨʤʫʣʘʤ: 

 

U0 = 1/3(Ua + Ub +Uc)

U1 = 1/3(Ua + a Ub +a Uc)
2

U2 = 1/3(Ua + a Ub +a Uc)
2

a=e
j2ˊ /3

 
 

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʥʳʭ ʬʘʟʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʠʤʝʶʪ ʪʝ ʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

4.3 ʌʫʥʢʮʠʠ ʟʘʱʠʪ 

4.3.1 ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʟʘʱʠʪʳ 

ʄʈ5 ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ: 

ï çɺʓɺɽɼɽʅɸè ï ʟʘʱʠʪʘ ʚʳʚʝʜʝʥʘ ʠʟ ʨʘʙʦʪʳ; 

ï çʉʈɸɹɸʊʓɺɸʅʀɽè ï ʟʘʱʠʪʘ ʚʚʝʜʝʥʘ ʚ ʨʘʙʦʪʫ ʩ ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʝʤ 

ʫʩʪʘʚʢʠ ʧʦ ʚʨʝʤʝʥʠ; 

ï çʉʀɻʅɸʃʀɿɸʎʀʗè ï ʟʘʱʠʪʘ ʚʚʝʜʝʥʘ ʚ ʨʘʙʦʪʫ, ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʟʘ-

ʧʠʩʳʚʘʝʪʩʷ ʚ ʞʫʨʥʘʣ ʘʚʘʨʠʡ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʛʥʘʣ çʉʠʛʥʘʣʠʟʘʮʠʷè; 

ï çɸɺɸʈʀʗè ï ʟʘʱʠʪʘ ʚʚʝʜʝʥʘ ʚ ʨʘʙʦʪʫ, ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʟʘʧʠʩʳʚʘʝʪʩʷ 

ʚ ʞʫʨʥʘʣ ʘʚʘʨʠʡ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʩʠʛʥʘʣʳ çʉʠʛʥʘʣʠʟʘʮʠʷè ʠ çɸʚʘʨʠʷè. 

ʇʨʠ ʥʘʣʠʯʠʠ ʩʠʛʥʘʣʘ ʚʥʝʰʥʝʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʊʅ ʟʘʱʠʪʘ ʚʳʚʦʜʠʪʩʷ ʠʟ ʨʘ-

ʙʦʪʳ ʠ ʚʩʝ ʩʪʫʧʝʥʠ ʟʘʱʠʪʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

 

4.3.2 ʋʩʣʦʚʠʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʪʫʧʝʥʠ ʟʘʱʠʪʳ 

1) ʚʚʝʜʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʪʫʧʝʥʴ ʟʘʱʠʪʳ, ʚʳʙʨʘʥ ʨʝʞʠʤ çʉʈɸɹɸʊʓɺɸʅʀɽè 

ʠʣʠ ʚʳʰʝ; 

2) ʦʪʩʫʪʩʪʚʫʝʪ ʩʠʛʥʘʣ ʙʣʦʢʠʨʦʚʢʠ ʟʘʱʠʪʳ; 

3) ʚʚʝʜʝʥʘ ʫʩʪʘʚʢʘ t (ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʘ 0). 

ʊʘʡʤʝʨ t ʠʤʝʝʪ ʥʝʟʘʚʠʩʠʤʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʨʘʙʘʪʳʚʘʥʠʷ. 

 

4.3.3 ɿʘʱʠʪʳ ʧʦ ʥʘʧʨʷʞʝʥʠʶ 

4.3.3.1 ɿʘɦʠʪʳ ʦʪ ʧʦʚʳʰʝʥʠʷ ʠ ʧʦʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

ɿʘʱʠʪʘ ʦʪ ʧʦʚʳʰʝʥʠʷ (ʧʦʥʠʞʝʥʠʷ) ʥʘʧʨʷʞʝʥʠʷ ʜʝʡʩʪʚʫʝʪ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʡ ʩ ʫʩʪʘʚʢʦʡ ʠ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʦʡ ʣʦʛʠʢʦʡ 

çʀʃʀè ʠʣʠ çʀè ʜʣʷ ʬʘʟʥʳʭ ʠʣʠ ʣʠʥʝʡʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ɿʘʱʠʪʘ ʤʦʞʝʪ ʠʤʝʪʴ 4 ʩʪʫ-

ʧʝʥʠ (ʪʘʙʣʠʮʘ 4.2). 
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ʊʘʙʣʠʮʘ 4.2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʘʨʘʤʝʪʨ 
ɿʘʱʠʪʘ ʦʪ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

(ʨʠʩʫʥʦʢ 4.1) 

ɿʘʱʠʪʘ ʦʪ ʧʦʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

(ʨʠʩʫʥʦʢ 4.2) 

ʉʪʫʧʝʥʠ U> 

U>> 

U>>> 

U>>>> 

U< 

U<< 

U<<< 

U<<<< 

ɿʘʜʘʥʘ ʣʦʛʠʢʘ ʨʘ-

ʙʦʪʳ çʀʃʀè 

Uʤax* > ʫʩʪʘʚʢʠ Uʤin* < ʫʩʪʘʚʢʠ 

ʌʦʨʤʠʨʫʝʪʩʷ ʩʠʛʥʘʣ ʩʨʘʙʘʪʳʚʘʥʠʷ ʀʆ, ʟʘʧʫʩʢʘʝʪʩʷ ʫʩʪʘʚʢʘ ʧʦ ʚʨʝʤʝʥʠ 

t. ɽʩʣʠ ʧʦ ʠʩʪʝʯʝʥʠʠ ʫʩʪʘʚʢʠ ʧʦ ʚʨʝʤʝʥʠ t ʩʦʭʨʘʥʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʰʝ 

(ʤʝʥʴʰʝ) ʫʩʪʘʚʢʠ, ʪʦ ʧʦʩʳʣʘʝʪʩʷ ʩʠʛʥʘʣ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ, ʬʦʨʤʠʨʫ-

ʝʪʩʷ ʟʘʧʠʩʴ ʚ ʞʫʨʥʘʣʝ ʘʚʘʨʠʡ 

ɿʘʜʘʥʘ ʣʦʛʠʢʘ ʨʘ-

ʙʦʪʳ çʀè 

Uʤin** > ʫʩʪʘʚʢʠ Uʤax** < ʫʩʪʘʚʢʠ 

ʌʦʨʤʠʨʫʝʪʩʷ ʩʠʛʥʘʣ ʩʨʘʙʘʪʳʚʘʥʠʷ ʀʆ, ʟʘʧʫʩʢʘʝʪʩʷ ʫʩʪʘʚʢʘ ʧʦ ʚʨʝʤʝʥʠ 

t. ɽʩʣʠ ʧʦ ʠʩʪʝʯʝʥʠʠ ʫʩʪʘʚʢʠ ʧʦ ʚʨʝʤʝʥʠ t ʩʦʭʨʘʥʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʰʝ 

(ʤʝʥʴʰʝ) ʫʩʪʘʚʢʠ, ʪʦ ʧʦʩʳʣʘʝʪʩʷ ʩʠʛʥʘʣ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ, ʬʦʨʤʠʨʫ-

ʝʪʩʷ ʟʘʧʠʩʴ ʚ ʞʫʨʥʘʣʝ ʘʚʘʨʠʡ 

ɼʠʘʧʘʟʦʥ ʫʩʪʘʚʦʢ 

ʧʦ ʥʘʧʨʷʞʝʥʠʶ 
(0 ï 256) ɺ 

ʐʘʛ ʫʩʪʘʥʦʚʢʠ 0,01 ɺ 

ɼʠʘʧʘʟʦʥ ʫʩʪʘʚʦʢ 

ʧʦ ʚʨʝʤʝʥʠ  
(0 ï 3000) ʩ 

ʐʘʛ ʫʩʪʘʥʦʚʢʠ 0,01; 0,1 c ***  

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʟ-

ʚʨʘʪʘ 
0,95 1,05 

*  ʆʜʥʦ ʠʣʠ ʙʦʣʝʝ ʚʭʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʝʚʳʰʘʶʪ ʫʩʪʘʚʢʫ ʜʣʷ ʩʪʫʧʝʥʝʡ U>, U>>, 

U>>> ʠ U>>>> (ʥʠʞʝ ʫʩʪʘʚʢʠ ʜʣʷ ʩʪʫʧʝʥʝʡ U<, U<<, U<<< ʠ U<<<<). 

**  ɺʩʝ ʚʭʦʜʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʧʨʝʚʳʰʘʶʪ ʫʩʪʘʚʢʫ ʜʣʷ ʩʪʫʧʝʥʝʡ U>, U>>, U>>> ʠ U>>>> 

(ʥʠʞʝ ʫʩʪʘʚʢʠ ʜʣʷ ʩʪʫʧʝʥʝʡ U<, U<<, U<<< ʠ U<<<<). 

***  ɼʣʷ ʜʠʘʧʘʟʦʥʘ ʦʪ 0 ʜʦ 300 ʩ ï 0,01 ʩ; ʜʣʷ ʜʠʘʧʘʟʦʥʘ ʦʪ 300 ʜʦ 3000 ʩ ï 0,1 ʩ 

 

ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʦʜʘ ʙʣʦʢʠʨʦʚʢʠ ʩʪʫʧʝʥʝʡ U<, U<<, U<<< ʠ U<<<< 

ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ ʤʝʥʴʰʝ 5 ɺ. 
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U>Uʩʨ

Umax ʬʘʟʥʦʝ

Umin ʬʘʟʥʦʝ

Umin ʣʠʥʝʡʥʦʝ
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ʈʠʩʫʥʦʢ 4.1 ï ɹʣʦʢ ʣʦʛʠʢʠ ʯʝʪʳʨʝʭʩʪʫʧʝʥʯʘʪʦʡ ʟʘʱʠʪʳ  

ʦʪ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

 

U<Uʩʨ

Umax ʬʘʟʥʦʝ

Umin ʬʘʟʥʦʝ

Umin ʣʠʥʝʡʥʦʝ

Umax ʣʠʥʝʡʥʦʝ

ʋʩʪʘʚʢʘ 

ʚʩʝ ʬʘʟʥrʝ

ʚʩʝ ʣʠʥʝʡʥrʝ

ʦʜʥʦ ʬʘʟʥʦʝ

ʦʜʥʦ ʣʠʥʝʡʥʦʝ
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ʉʠʛʥʘʣ 

ʙʣʦʢʠʨʦʚʢʠ

ʉʨʘʙʘʪrʚʘʥʠʝ

ʀʆ

ʊʚʟ

&

ʊcʨ
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ʈʠʩʫʥʦʢ 4.2 ï ɹʣʦʢ ʣʦʛʠʢʠ ʯʝʪʳʨʝʭʩʪʫʧʝʥʯʘʪʦʡ ʟʘʱʠʪʳ  
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http://www.bemn.by/
mailto:upr@bemn.by


ʈʕ çʊʝʨʤʠʥʘʣ ʟʘʱʠʪʳ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ ʄʈ5, ʇʆ60è                       18 www.bemn.by  
ʆɸʆ çɹʝʣʵʣʝʢʪʨʦʤʦʥʪʘʞʥʘʣʘʜʢʘè  upr@bemn.by  

4.3.3.2 ɿʘʱʠʪʘ ʦʪ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ 

ɿʘʱʠʪʘ ʦʪ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʠʟʤʝʨʝʥʥʦʛʦ (ʩʠʛʥʘʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ 

ʊʅ, ʦʙʤʦʪʢʠ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ çʦʪʢʨʳʪʳʡ ʪʨʝʫʛʦʣʴʥʠʢè) ʠʣʠ ʨʘʩʯʝʪ-

ʥʦʛʦ (ʚʳʯʠʩʣʝʥʥʦʛʦ ʠʟ ʬʘʟʥʳʭ ʥʘʧʨʷʞʝʥʠʡ) ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʠ (U0) ʩ ʫʩʪʘʚʢʦʡ (ʨʠʩʫʥʦʢ 4.3). 

ɺʥʠʤʘʥʠʝ! ʈʘʩʯʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚ 

ʨʝʣʝ ʟʘʚʝʜʝʥʦ ʪʨʠ ʬʘʟʥʳʭ ʥʘʧʨʷʞʝʥʠʷ. 

ɽʩʣʠ ʩʦʩʪʦʷʥʠʝ ʧʨʝʚʳʰʝʥʠʷ ʫʩʪʘʚʢʠ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʫʩʪʘʚʢʠ ʧʦ ʚʨʝʤʝʥʠ t, ʪʦ ʧʦʩʳʣʘʝʪʩʷ ʩʠʛʥʘʣ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʠ ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʟʘʧʠʩʴ ʚ ʞʫʨʥʘʣʝ ʘʚʘʨʠʡ. 
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&

ʅʝʪ

ɼʘ

ʉʙʨʦʩ ʩʪʫʧʝʥʠ

ɼ1-ɼ8,

ʃ1-ʃ8,

ɺʃʉ1-
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ʇʫʩʢ ʧʦ ʟʘɦʠʪʝ
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ʈʠʩʫʥʦʢ 4.3 ï ɹʣʦʢ ʣʦʛʠʢʠ ʟʘʱʠʪʳ 

 

ʊʘʙʣʠʮʘ 4.3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʱʠʪʳ 
ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʉʪʫʧʝʥʠ U0>, U0>>, U0>>>, U0>>>> 

ɼʠʘʧʘʟʦʥ ʫʩʪʘʚʦʢ ʧʦ ʥʘʧʨʷʞʝʥʠʶ (0 ï 256) ɺ 

ʐʘʛ ʫʩʪʘʥʦʚʢʠ 0,01 ɺ 

ɼʠʘʧʘʟʦʥ ʫʩʪʘʚʦʢ ʧʦ ʚʨʝʤʝʥʠ  (0 ï 3000) ʩ 

ʐʘʛ ʫʩʪʘʥʦʚʢʠ 0,01; 0,1 c * 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ 0,95 

* ɼʣʷ ʜʠʘʧʘʟʦʥʘ ʦʪ 0 ʜʦ 300 ʩ ï 0,01 ʩ; ʜʣʷ ʜʠʘʧʘʟʦʥʘ ʦʪ 300 ʜʦ 3000 ʩ ï 0,1 ʩ 
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4.3.3.3 ɿʘʱʠʪr ʦʪ ʧʦʥʠʞʝʥʠʷ (ʧʦʚʳʰʝʥʠʷ) ʥʘʧʨʷʞʝʥʠʷ ʧʨʷʤʦʡ (ʦʙ-

ʨʘʪʥʦʡ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʕʪʘ ʟʘʱʠʪʘ ʨʘʙʦʪʘʝʪ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʷʤʦʡ U1 

(ʦʙʨʘʪʥʦʡ U2) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ ʫʩʪʘʚʢʦʡ. 

 

ʊʘʙʣʠʮʘ 4.4 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʘʨʘʤʝʪʨ 

ɿʘʱʠʪʘ ʦʪ ʧʦʥʠʞʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʧʨʷʤʦʡ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʨʠʩʫ-

ʥʦʢ 4.4) 

ɿʘʱʠʪʘ ʦʪ ʧʦʚʳʰʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʦʙʨʘʪʥʦʡ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʨʠʩʫ-

ʥʦʢ 4.5) 

ʉʪʫʧʝʥʠ U1< 

U1<< 

U2> 

U2>> 

ɼʠʘʧʘʟʦʥ ʫʩʪʘʚʦʢ ʧʦ ʥʘʧʨʷʞʝʥʠʶ (0 ï 256) ɺ 

ʐʘʛ ʫʩʪʘʥʦʚʢʠ 0,01 ɺ 

ɼʠʘʧʘʟʦʥ ʫʩʪʘʚʦʢ ʧʦ ʚʨʝʤʝʥʠ  (0 ï 3000) ʩ 

ʐʘʛ ʫʩʪʘʥʦʚʢʠ 0,01; 0,1 c * 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ 1,05 0,95 

* ɼʣʷ ʜʠʘʧʘʟʦʥʘ ʦʪ 0 ʜʦ 300 ʩ ï 0,01 ʩ; ʜʣʷ ʜʠʘʧʘʟʦʥʘ ʦʪ 300 ʜʦ 3000 ʩ ï 0,1 ʩ 

 

ɽʩʣʠ ʥʘʧʨʷʞʝʥʠʝ U1 (U2) ʤʝʥʴʰʝ ʫʩʪʘʚʢʠ ʜʣʷ U1 (ʠʣʠ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ ʜʣʷ 

U2) ʩʦʭʨʘʥʷʝʪʩʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʩʪʘʚʢʠ ʧʦ ʚʨʝʤʝʥʠ t, ʪʦ ʧʦʩʳʣʘ-

ʝʪʩʷ ʩʠʛʥʘʣ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʧʠʩʴ ʚ ʞʫʨʥʘʣʝ ʘʚʘʨʠʡ. 

ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʦʜʘ ʙʣʦʢʠʨʦʚʢʠ ʩʪʫʧʝʥʝʡ U1< ʠ U1<< ʧʨʠ ʥʘʧʨʷ-

ʞʝʥʠʠ ʤʝʥʴʰʝ 5 ɺ. 
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ʈʠʩʫʥʦʢ 4.4 ï ɹʣʦʢ ʣʦʛʠʢʠ ʟʘʱʠʪʳ ʦʪ ʧʦʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ  

ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
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ɺr ʚʝʜʝʥ

ʉʠʛʥʘʣ

çʉʙʨʦʩ ʩʪʫʧʝʥʠè

U2<Uʚʟ

ç1è

ç1è

 
ʈʠʩʫʥʦʢ 4.5 ï ɹʣʦʢ ʟʘʱʠʪʳ ʦʪ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ  

ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ  
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4.3.4 ɿʘʱʠʪʳ ʧʦ ʯʘʩʪʦʪʝ 

ɿʘʱʠʪʘ ʨʘʙʦʪʘʝʪ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʠʟʤʝʨʝʥʥʦʡ ʯʘʩʪʦʪʳ ʩ ʫʩʪʘʚʢʘʤʠ ʩʪʫʧʝ-

ʥʝʡ. 

 

ʊʘʙʣʠʮʘ 4.5 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʘʨʘʤʝʪʨ 
ɿʘʱʠʪʘ ʦʪ ʧʦʚʳʰʝʥʠʷ ʯʘ-

ʩʪʦʪʳ (ʨʠʩʫʥʦʢ 4.6) 

ɿʘʱʠʪʘ ʦʪ ʧʦʥʠʞʝʥʠʷ ʯʘ-

ʩʪʦʪʳ (ʨʠʩʫʥʦʢ 4.7) 

ʉʪʫʧʝʥʠ F> 

F>> 

F>>> 

F>>>> 

F< 

F<< 

F<<< 

F<<<< 

ɼʠʘʧʘʟʦʥ ʫʩʪʘʚʦʢ ʧʦ ʯʘʩʪʦʪʝ (40 ï 60) ɻʮ 

ʐʘʛ ʫʩʪʘʥʦʚʢʠ 0,01 ɻʮ 

ɼʠʘʧʘʟʦʥ ʫʩʪʘʚʦʢ ʧʦ ʚʨʝʤʝʥʠ  (0 ï 3000) ʩ 

ʐʘʛ ʫʩʪʘʥʦʚʢʠ 0,01; 0,1 c * 

ɿʦʥʘ ʚʦʟʚʨʘʪʘ 0,05 ɻʮ 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ  

ʯʘʩʪʦʪʳ ʚʦʟʚʨʘʪʘ 
Ñ0,05 ɻʮ 

* ɼʣʷ ʜʠʘʧʘʟʦʥʘ ʦʪ 0 ʜʦ 300 ʩ ï 0,01 ʩ; ʜʣʷ ʜʠʘʧʘʟʦʥʘ ʦʪ 300 ʜʦ 3000 ʩ ï 0,1 ʩ. ɺʳʜʝʨʞʢʘ ʚʨʝ-

ʤʝʥʠ ʟʘʱʠʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʧʘʨʘʤʝʪʨʦʚ çʫʩʪʘʚʢʘ ʧʦ ʚʨʝʤʝʥʠè ʠ çʩʦʙʩʪʚʝʥʥʦʝ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘè. 

 

ɽʩʣʠ ʩʦʩʪʦʷʥʠʝ ʧʨʝʚʳʰʝʥʠʷ ʫʩʪʘʚʢʠ ʩʦʭʨʘʥʷʝʪʩʷ (ʜʣʷ F>, F>>, F>>>, 

F>>>>) ʧʦ ʠʩʪʝʯʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʩʪʘʚʢʠ ʧʦ ʚʨʝʤʝʥʠ t, ʪʦ ʧʦʩʳʣʘʝʪʩʷ ʩʠʛʥʘʣ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ, ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʧʠʩʴ ʚ ʞʫʨʥʘʣʝ ʘʚʘʨʠʡ. 

ɽʩʣʠ ʯʘʩʪʦʪʘ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ ʫʩʪʘʚʢʠ (ʜʣʷ F<, F<<, F<<<, F<<<<) ʠ ʵʪʦ ʩʦ-

ʩʪʦʷʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʩʪʘʚʢʠ ʧʦ ʚʨʝʤʝʥʠ t, ʪʦ ʧʦ-

ʩʳʣʘʝʪʩʷ ʩʠʛʥʘʣ ʩʨʘʙʘʪʳʚʘʥʠʷ ɸʏʈ, ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʧʠʩʴ ʚ ʞʫʨʥʘʣʝ ʘʚʘʨʠʡ. 

ɼʣʷ ʟʘʧʫʩʢʘ ʢʦʥʪʨʦʣʷ ʏɸʇɺ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʩʣʝʜʫʶʱʠʭ 

ʫʩʣʦʚʠʡ: 

Á ʧʦʣʫʯʝʥʠʝ ʩʠʛʥʘʣʘ ʩʨʘʙʘʪʳʚʘʥʠʷ; 

Á ʦʪʢʣʶʯʝʥʠʝ ʚʳʢʣʶʯʘʪʝʣʷ; 

Á ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ; 

Á ʦʪʩʫʪʩʪʚʠʝ ʩʠʛʥʘʣʘ ʙʣʦʢʠʨʦʚʢʠ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʢʦʥʪʨʦʣʷ ʏɸʇɺ ʩʠʛʥʘʣ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʙʨʘʩʳʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝ-

ʢʣʶʯʝʥʠʠ. 
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4.3.5 ɺʥʝʰʥʠʝ ʟʘʱʠʪʳ 

ɺ ʫʩʪʨʦʡʩʪʚʝ ʄʈ5 ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʚʥʝʰʥʠʤʠ ʟʘʱʠʪʘʤʠ. 

ɺʩʝʛʦ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʜʦ ʚʦʩʴʤʠ ʚʥʝʰʥʠʭ ʟʘʱʠʪ ɺɿ-1, ɺɿ-2, é ɺɿ-8. ɺʥʝʰʥʷʷ 

ʟʘʱʠʪʘ ʟʘʧʫʩʢʘʝʪʩʷ ʩ ʧʦʷʚʣʝʥʠʝʤ ʩʠʛʥʘʣʘ çʉʨʘʙʘʪʳʚʘʥʠʝè, ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪ-

ʩʪʚʠʷ ʙʣʦʢʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ. ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʚʥʝʰʥʠʭ ʟʘʱʠʪ ʬʠʢʩʠʨʫʶʪʩʷ ʚʩʝ 

ʧʘʨʘʤʝʪʨʳ ʘʚʘʨʠʡʥʦʛʦ ʩʦʙʳʪʠʷ, ʢʘʢ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʟʘʱʠʪ. ʇʨʝʜʫ-

ʩʤʦʪʨʝʥ ʚʦʟʚʨʘʪ ʧʦ ʚʥʝʰʥʝʤʫ ʩʠʛʥʘʣʫ ʩ ʟʘʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ (ʨʠʩʫʥʦʢ 4.8). 

ɺʦʟʚʨʘʪ ʟʘʱʠʪʳ ʧʨʦʠʩʭʦʜʠʪ: 

ʘ) ʝʩʣʠ ʚʚʝʜʝʥʘ ʬʫʥʢʮʠʷ ʚʦʟʚʨʘʪʘ ʧʦ ʚʥʝʰʥʝʤʫ ʩʠʛʥʘʣʫ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

ï ʧʨʦʧʘʜʘʥʠʝ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʩʨʘʙʘʪʳʚʘʥʠʷ; 

ï ʧʦʷʚʣʝʥʠʝ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʚʦʟʚʨʘʪʘ ʥʘ ʚʨʝʤʷ ʊʚʟ. 

ʙ) ʝʩʣʠ ʬʫʥʢʮʠʷ ʚʦʟʚʨʘʪʘ ʧʦ ʚʥʝʰʥʝʤʫ ʩʠʛʥʘʣʫ ʚʳʚʝʜʝʥʘ: 

ï ʧʦ ʠʩʯʝʟʥʦʚʝʥʠʶ ʩʠʛʥʘʣʘ ʩʨʘʙʘʪʳʚʘʥʠʷ; 

ï ʧʦ ʧʦʷʚʣʝʥʠʶ ʙʣʦʢʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ. 

 

ʉʠʛʥʘʣ ʧʫʩʢʘ

ʉʠʛʥʘʣ ʚʦʟʚʨʘʪʘ

&

S

R

T

ʉʪʫʧʝʥɹ

ʚrʚʝʜʝʥʘ

ʚʚʝʜʝʥʘ

ʊʚʟ

ʩʠʛʥʘʣʠʟʘʮʠ̫

ʘʚʘʨʠ̫

ʊcʨ

ʩʠʛʥʘʣ:

ʩʨʘʙʘʪrʚʘʥʠʝ

& &

ʘʚʘʨʠ̫

OR

ɺʦʟʚʨʘʪ

ɼʘ

ʅʝʪ

&

&

OR

&
ʟʘʧʠʩɹ ʚ ʞʫʨʥʘʣ 

ʘʚʘʨʠʡ

ʩʠʛʥʘʣʠʟʘʮʠ̫

&

ʅʝʪ

ɼʘ

ʉʙʨʦʩ ʩʪʫʧʝʥʠ

ʉʠʛʥʘʣ

çʉʙʨʦʩ ʩʪʫʧʝʥʠè

ʩʪʘʨʪ

ʦʩʮʠʣʣʦʛʨʘʬʘ

ʆʩʮʠʣʣʦʛʨʘʬ

ɺʚʝʜʝʥ

ɺr ʚʝʜʝʥ

ʉʠʛʥʘʣ 

ʙʣʦʢʠʨʦʚʢʠ

ɼ1-ɼ8,

ʃ1-ʃ8,

ɺʃʉ1-

ɺʃʉ8

ɼ1-ɼ8,

ʃ1-ʃ8,

ɺʃʉ1-

ɺʃʉ8

ɼ1-ɼ8,

ʃ1-ʃ8,

ɺʃʉ1-

ɺʃʉ8

ç1è

ç1è

 
ʈʠʩʫʥʦʢ 4.8 ï ɹʣʦʢ ʣʦʛʠʢʠ ʚʥʝʰʥʝʡ ʟʘʱʠʪʳ 

 
4.4 ʆʧʨʝʜʝʣʷʝʤʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʣʦʛʠʢʘȣȣȢȢ 
4.4.1 ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʣʦʛʠʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʝʜʘʢʪʦʨʘ (ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʧʨʦʛʨʘʤʤʫ ʋʥʠʂʦʥ), ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʩʭʝʤʳ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʷʟʳʢʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʙʣʦʢʦʚ. 

ɿʘʜʘʯʘ ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʣʦʛʠʢʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʜʝʩʷʪʠʤʠʣʣʠʩʝ-

ʢʫʥʜʥʦʤ ʮʠʢʣʝ. ʆʙʲʸʤ ʧʨʦʛʨʘʤʤʳ ʦʛʨʘʥʠʯʝʥ 2016 ʙʘʡʪʘʤʠ. 
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ɺ ʄʈ5 ʚʳʭʦʜʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʚʝʜʝʥʳ ʥʘ ʣʦʛʠʯʝʩʢʠʝ 

ʚʭʦʜʳ ʙʣʦʢʠʨʦʚʢʠ, ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʬʫʥʢʮʠʡ ʟʘʱʠʪ, ʘʚʪʦʤʘʪʠʢʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʚʳʢʣʶʯʘʪʝʣʝʤ. 

ʄʈ5 ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ: ʚʭʦʜʳ, ʚʳʭʦʜʳ, ʟʘʧʠʩʠ ʚ 

ʞʫʨʥʘʣ, ʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ çʀè, çʀʃʀè, çʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀè, çʅɽè, ʪʨʠʛ-

ʛʝʨʳ, ʪʘʡʤʝʨʳ, ʤʫʣʴʪʠʧʣʝʢʩʦʨʳ. 

ʂʘʞʜʦʤʫ ʙʣʦʢʫ ʩʭʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʤʷ Block<ʥʦʤʝʨ ʧʦ 

ʧʦʨʷʜʢʫ ʩʦʟʜʘʥʠʷ>. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʯʪʝʥʠʷ ʩʭʝʤʳ ʙʣʦʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʠʤʝʥʦ-

ʚʘʥʳ 

 

4.4.2 ʈʘʟʲʸʤʳ 
 

ʈʘʟʲʝʤ çɺʭʦʜè 
 

ʕʣʝʤʝʥʪ çɺʭʦʜè ʧʦʟʚʦʣʷʝʪ ʟʘʛʨʫʞʘʪʴ 1 ʙʠʪ ʜʘʥʥʳʭ ʠʟ ʚʥʝʰʥʝʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʙʘʟʫ ʜʘʥʥʳʭ ʩʚʦʙʦʜʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʣʦʛʠʢʠ. ʕʣʝ-

ʤʝʥʪ çɺʭʦʜè ʟʘʥʠʤʘʝʪ ʦʙʲʸʤ ʧʘʤʷʪʠ 6 ʙʘʡʪ. 

ʕʣʝʤʝʥʪ çɺʭʦʜè ʠʤʝʝʪ ʦʜʠʥ ʚʳʭʦʜ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʠʛ-

ʥʘʣʳ, ʧʨʷʤʳʝ ʠ ʠʥʚʝʨʩʥʳʝ: 

- ʚʭʦʜʥʳʝ ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ; 

- ʚʭʦʜʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ; 

- ʩʠʛʥʘʣ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ ʣʶʙʦʡ ʟʘʱʠʪʳ; 

- ʩʠʛʥʘʣ ʩʨʘʙʘʪʳʚʘʥʠʷ ʣʶʙʦʡ ʟʘʱʠʪʳ; 

- ʩʠʛʥʘʣʳ ʥʝʠʩʧʨʘʚʥʦʩʪʠ; 

- ʩʠʛʥʘʣʳ ʘʚʘʨʠʠ, ʩʠʛʥʘʣʠʟʘʮʠʠ; 

- ʩʠʛʥʘʣʳ ʦ ʩʦʩʪʦʷʥʠʠ ʚʳʢʣʶʯʘʪʝʣʷ, ʩʠʛʥʘʣʳ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ ʚʳʢʣʶʯʘ-

ʪʝʣʝʤ; 

- ʜʦ 16 ʣʦʛʠʯʝʩʢʠʭ ʢʣʶʯʝʡ ʫʧʨʘʚʣʝʥʠʷ. 

ʃʦʛʠʯʝʩʢʠʝ ʢʣʶʯʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩ ʧʫʣʴʪʘ ʫʩʪʨʦʡʩʪʚʘ ʄʈ5 ʚʚʦʜʠʪʴ 

ʠ ʚʳʚʦʜʠʪʴ ʬʫʥʢʮʠʠ ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʣʦʛʠʢʝ. 

 

 

 

 
 

 
 

ʈʠʩʫʥʦʢ 4.9 ï ʈʘʟʲʝʤ çɺʭʦʜè  

 

 

 

 

ʅʦʤʝʨ ʙʘʟʳ ʜʘʥʥʳʭ 

ʠ ʥʦʤʝʨ ʩʠʛʥʘʣʘ 
ʙʘʟʳ ʜʘʥʥʳʭ 

ʅʘʟʚʘʥʠʝ ʩʠʛʥʘʣʘ 
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ʈʘʟʲʝʤ çɺʳʭʦʜè 
 

ʕʣʝʤʝʥʪ çɺʳʭʦʜè ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ 1 ʙʠʪ ʜʘʥʥʳʭ ʠʟ ʚʥʫʪʨʝʥʥʝʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʩʚʦʙʦʜʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʣʦʛʠʢʠ ʚʦ ʚʥʝʰʥʶʶ ʙʘʟʫ ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘ. 

ʕʣʝʤʝʥʪ çɺʳʭʦʜè ʠʤʝʝʪ ʨʘʟʤʝʨ 6 ʙʘʡʪ. 

ʇʨʠ ʧʦʤʦʱʠ ʨʘʟʲʸʤʦʚ çɺʳʭʦʜè ʄʈ5 ʧʦʟʚʦʣʷʝʪ ʚʳʚʦʜʠʪʴ ʜʦ 24-ʭ ʚʳʭʦʜʥʳʭ 

ʩʠʛʥʘʣʦʚ ʩʚʦʙʦʜʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʣʦʛʠʢʠ ʥʘ ʨʝʣʝ (ʉʉʃ1 ï ʉʉʃ24), ʠʥʜʠʢʘʪʦʨʳ 

ʠ ʚʳʭʦʜʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ. 

 

 

 

 
 

ʈʠʩʫʥʦʢ 4.10 ï ʈʘʟʲʝʤ çɺʳʭʦʜè  

 

ʈʘʟʲʝʤ çɿʘʧʠʩʴ ʚ ʞʫʨʥʘʣè 
 

ʕʣʝʤʝʥʪ ʟʘʧʠʩʠ ʩʦʙʳʪʠʡ ʚ ʞʫʨʥʘʣ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʦʜʠʥ ʚʭʦʜ. ɽʩʣʠ ʥʘ ʵʣʝ-

ʤʝʥʪ ʧʦʜʘʥʘ ʣʦʛʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ, ʪʦ ʚ ʞʫʨʥʘʣ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʟʘʧʠʩʘʥʦ ʥʘʟʥʘʯʝʥʥʦʝ 

ʩʦʙʳʪʠʝ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: çʩʦʦʙʱʝʥʠʝ ʩʧʣ ˉ ʍʍè. ɼʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ 

ʩʦʟʜʘʪʴ ʜʦ 64 ʩʚʦʙʦʜʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʟʘʧʠʩʝʡ ʚ ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ. ʇʨʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʠ ʟʘʧʠʩʝʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʝʩʫʨʩ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ 

ʦʛʨʘʥʠʯʝʥ. ɺʩʣʝʜʩʪʚʠʠ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʯʘʩʪʳʭ ʠ ʤʥʦʛʦʢʨʘʪʥʳʭ ʦʙʨʘʱʝʥʠʡ 

ʢ ʞʫʨʥʘʣʫ ʩʠʩʪʝʤʳ. 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 4.11 ï çɿʘʧʠʩʴ ʚ ʞʫʨʥʘʣè 

 

4.4.3 ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ çʀè 

 

ʕʣʝʤʝʥʪ çʀè ʤʦʞʝʪ ʠʤʝʪʴ ʦʪ 2 ʜʦ 8 ʚʭʦʜʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ  ʯʠʩʣʘ ʚʭʦʜʦʚ 

ʵʣʝʤʝʥʪ ʟʘʥʠʤʘʝʪ ʦʪ 8 ʜʦ 20 ʙʘʡʪ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤʳ. 

ʅʘ ʵʣʝʤʝʥʪ çʀè ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʘʥʘ ʣʶʙʘʷ ʢʦʤʙʠʥʘʮʠʷ ʩʠʛʥʘʣʦʚ. ʅʘ ʚʳʭʦʜʝ 

ʵʣʝʤʝʥʪʘ ʧʦʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʩʝ ʚʭʦʜʥʳʝ ʩʠʛ-

ʥʘʣʳ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ.  

 

ʅʦʤʝʨ ʚʳʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ 

ʅʦʤʝʨ ʟʘʧʠʩʠ ʚ 

ʞʫʨʥʘʣʝ 

ʀʤʷ ʙʣʦʢʘ 
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ʈʠʩʫʥʦʢ 4.12 ï ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ çʀè  

 

4.4.4 ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ çʀʃʀè 

ʕʣʝʤʝʥʪ çʀʃʀè ʤʦʞʝʪ ʠʤʝʪʴ ʦʪ 2 ʜʦ 8 ʚʭʦʜʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʚʭʦ-

ʜʦʚ ʵʣʝʤʝʥʪ ʟʘʥʠʤʘʝʪ ʦʪ 8 ʜʦ 20 ʙʘʡʪ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤʳ.  

ʅʘ ʚʭʦʜ ʵʣʝʤʝʥʪʘ çʀʃʀè ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʘʥʘ ʣʶʙʘʷ ʢʦʤʙʠʥʘʮʠʷ ʩʠʛʥʘʣʦʚ. 

ʅʘ ʚʳʭʦʜʝ ʵʣʝʤʝʥʪʘ ʧʦʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʭʦʪʷ ʙʳ ʦʜʠʥ 

ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ. 

 

 

 
 

ʈʠʩʫʥʦʢ 4.13 ï ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ çʀʃʀè 

 

4.4.5 ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ çʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀè 

ʕʣʝʤʝʥʪ çʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀè ʤʦʞʝʪ ʠʤʝʪʴ ʦʪ 2 ʜʦ 8 ʚʭʦʜʦʚ. ɺ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʯʠʩʣʘ ʚʭʦʜʦʚ ʵʣʝʤʝʥʪ ʟʘʥʠʤʘʝʪ ʦʪ 8 ʜʦ 20 ʙʘʡʪ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤʳ. 

ʅʘ ʚʭʦʜ ʵʣʝʤʝʥʪʘ çʀʃʀè ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʘʥʘ ʣʶʙʘʷ ʢʦʤʙʠʥʘʮʠʷ ʩʠʛʥʘʣʦʚ. 

ʅʘ ʚʳʭʦʜʝ ʵʣʝʤʝʥʪʘ ʧʦʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʘ ʝʛʦ ʚʭʦʜʘʭ 

ʥʝʯʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ. 

 

 

 

ʀʤʷ ʙʣʦʢʘ 
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ʈʠʩʫʥʦʢ 4.14 ï ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ çʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀè 

 

4.4.6 ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ çʅɽè 

ʕʣʝʤʝʥʪ çʅɽè ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʚʭʦʜ ʠ ʦʜʠʥ ʚʳʭʦʜ. ʉʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ ʣʦʛʠ-

ʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ï ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʡ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ. 

 

 

 

 
 

ʈʠʩʫʥʦʢ 4.15 ï ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ çʅɽè 

 

4.4.7 RS- ʠ SR-ʪʨʠʛʛʝʨʳ 

ɺ ʄʈ5 ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʪʠʧʘ ʪʨʠʛʛʝʨʦʚ: RS (ʪʠʧ 1) ʠ SR (ʪʠʧ 2), ʩ ʧʨʠʦʨʠʪʝ-

ʪʦʤ ʨʘʙʦʪʳ ʧʦ ʚʭʦʜʫ R ʠ S ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʕʣʝʤʝʥʪ çRS-ʪʨʠʛʛʝʨè (çSR-ʪʨʠʛʝʨè) ʠʤʝʝʪ ʜʚʘ ʚʭʦʜʘ (ʨʠʩʫʥʦʢ 4.16): ʫʩʪʘ-

ʥʘʚʣʠʚʘʶʱʠʡ S ʠ ʩʙʨʘʩʳʚʘʶʱʠʡ R. ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʝʜʠʥʠʮʳ ʥʘ ʚʭʦʜʝ S ʬʦʨʤʠʨʫ-

ʝʪʩʷ ʝʜʠʥʠʮʘ ʥʘ ʚʳʭʦʜʝ, ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʘ ʟʘʧʦʤʠʥʘʝʪʩʷ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʠʩʯʝʟ-

ʥʦʚʝʥʠʠ ʝʜʠʥʠʮʳ ʥʘ ʚʭʦʜʝ S. ɺʭʦʜ R ʩʙʨʘʩʳʚʘʝʪ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʘ ʚ ʣʦʛʠʯʝʩʢʠʡ 

ʥʦʣʴ. ʆʙʲʸʤ ʟʘʥʠʤʘʝʤʦʡ ʵʣʝʤʝʥʪʦʤ ʧʘʤʷʪʠ 10 ʙʘʡʪ. 
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4.4.8 ʊʘʡʤʝʨʳ 

ʆʙʲʸʤ ʟʘʥʠʤʘʝʤʦʡ ʵʣʝʤʝʥʪʦʤ çʊʘʡʤʝʨè ʧʘʤʷʪʠ - 12 ʙʘʡʪ. ʋʩʪʘʚʢʘ ʪʘʡʤʝʨʘ 

ʧʦ ʚʨʝʤʝʥʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 20 ʤʩ. 

 

 

 

 

 
 
 

ʈʠʩʫʥʦʢ 4.17 ï ʊʘʡʤʝʨ 

 

ʊʘʡʤʝʨ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ (ʪʘʡʤʝʨ 1) 
 

ʕʣʝʤʝʥʪ çʪʘʡʤʝʨ 1è ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ ʟʘʜʝʨʞʢʠ ʚʨʝ-

ʤʝʥʠ. ʉʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ ʪʘʡʤʝʨʘ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ʧʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ ʚʨʝʤʷ ʊʉʈ ʧʦʩʣʝ 

ʧʦʷʚʣʝʥʠʷ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ. ʇʨʠ ʧʨʦʧʘʜʘʥʠʠ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ ʩʠʛʥʘʣ ʧʨʦʧʘʜʘʝʪ ʠ 

ʥʘ ʚʳʭʦʜʝ (ʨʠʩʫʥʦʢ 4.18).  

ɽʩʣʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ ʥʘ ʚʭʦʜʝ ʤʝʥʴʰʝ, ʯʝʤ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘ-

ʥʠʷ ʊʉʈ, ʪʦ ʚʳʭʦʜ ʪʘʡʤʝʨʘ ʦʩʪʘʸʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʥʫʣʷ. 

ʇʨʠ ʟʘʧʠʩʠ ʥʦʚʦʡ ʣʦʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʩʪʘʨʪʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʣʫʯʘʝ 

ʥʘʣʠʯʠʷ ʩʠʛʥʘʣʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ï ʪʘʡʤʝʨ ʦʪʨʘʙʘʪʳʚʘʝʪ ʢʘʢ ʧʨʠ ʧʨʷʤʦʤ, ʪʘʢ ʠ ʧʨʠ 

ʠʥʚʝʨʩʥʦʤ ʚʭʦʜʝ.  
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ʈʠʩʫʥʦʢ 4.18 ï ʊʘʡʤʝʨ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ (ʪʘʡʤʝʨ 1) 

 

ʊʘʡʤʝʨ ʥʘ ʚʦʟʚʨʘʪ (ʪʘʡʤʝʨ 2) 
 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ: ʧʨʠ ʝʜʠʥʠʮʝ ʥʘ ʚʭʦʜʝ ʪʘʡʤʝʨʘ ʥʘ ʚʦʟʚʨʘʪ ʥʘ ʝʛʦ ʚʳʭʦʜʝ 

ʪʘʢʞʝ ʙʫʜʝʪ ʝʜʠʥʠʮʘ. ɽʩʣʠ ʝʜʠʥʠʮʘ ʥʘ ʚʭʦʜʝ ʧʨʦʧʘʜʘʝʪ, ʪʦ ʥʘ ʚʳʭʦʜʝ ʝʜʠʥʠʮʘ ʩʦ-

ʭʨʘʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ ʚʦʟʚʨʘʪʘ ʊɺɿ (ʨʠʩʫʥʦʢ 4.19).  

ʀʤʷ ʙʣʦʢʘ 
ʊʠʧ ʪʘʡ-

ʤʝʨʘ 
ʋʩʪʘʚʢʘ ʧʦ 

ʚʨʝʤʝʥʠ 

http://www.bemn.by/
mailto:upr@bemn.by
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ʇʨʠ ʩʪʘʨʪʝ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʟʘʧʠʩʠ ʥʦʚʦʡ ʣʦʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʩʣʫʯʘʝ 

ʠʤʝʶʱʝʛʦʩʷ ʩʠʛʥʘʣʘ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ï ʪʘʡʤʝʨ ʦʪʨʘʙʘʪʳʚʘʝʪ ʧʨʠ ʣʶʙʦʤ ʚʭʦʜʝ: 

ʧʨʷʤʦʤ ʠʣʠ ʠʥʚʝʨʩʥʦʤ.  

 

ʩʪʘʨʪ

ʚʭ.

ʚʭ.

ʚʳʭ.

ʠʥʚ.

ʚʳʭ.

ʊʚʟ

ʊʧʨʷʤʦʡ 

ʚʭʦʜ

ʊʠʥʚ. 

ʚʭʦʜ
&

ʊʚʟʊʚʟ

ʊʚʟ

 
 

ʈʠʩʫʥʦʢ 4.19 ï ʊʘʡʤʝʨ ʥʘ ʚʦʟʚʨʘʪ (ʪʘʡʤʝʨ 2) 

 

ʀʤʧʫʣʴʩʥʳʡ ʪʘʡʤʝʨ ʧʦ ʬʨʦʥʪʫ ʪʠʧʘ 1 (ʪʘʡʤʝʨ 3) 
 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ: ʩʨʘʙʘʪʳʚʘʥʠʝ ʪʘʡʤʝʨʘ 3 ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʬʨʦʥʪʘ ʠʤʧʫʣʴʩʘ ʥʘ ʚʭʦʜʝ. ɽʩʣʠ ʟʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʪʘʡʤʝʨʘ ʥʘ ʚʭʦʜʝ ʧʦʷʚʣʷʝʪʩʷ ʝʱʝ 

ʦʜʠʥ ʠʤʧʫʣʴʩ, ʪʦ ʧʝʨʝʟʘʧʫʩʢʘ ʪʘʡʤʝʨʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʪ.ʝ. ʠʤʧʫʣʴʩ ʥʘ ʚʳʭʦʜʝ ʚ ʣʶ-

ʙʦʤ ʩʣʫʯʘʝ ʥʝ ʧʨʝʚʳʩʠʪ ʚʨʝʤʷ ʊʀʄʇ (ʨʠʩʫʥʦʢ 4.20). 

ʊʘʡʤʝʨ ʥʝ ʦʪʨʘʙʦʪʘʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘ ʚʭʦʜʝ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʚʦ ʚʨʝʤʷ 

ʩʪʘʨʪʘ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʟʘʧʠʩʠ ʣʦʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ, ʢʘʢ ʧʨʠ ʧʨʷʤʦʤ, ʪʘʢ ʠ ʧʨʠ 

ʠʥʚʝʨʩʥʦʤ ʚʭʦʜʝ. 

ʩʪʘʨʪ
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ʠʥʚ.

ʚʳʭ.

ʊʠʤʧ

ʊʧʨʷʤʦʡ 

ʚʭʦʜ

ʊʠʥʚ. 

ʚʭʦʜ
&

ʊʠʤʧ

ʊʠʤʧ

ʘ)

ʚʭ.

ʠʥʚ.

ʚʳʭ.
ʊʠʤʧ

ʙ)
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ʀʤʧʫʣʴʩʥʳʡ ʪʘʡʤʝʨ ʧʦ ʩʧʘʜʫ ʪʠʧʘ 1 (ʪʘʡʤʝʨ 4) 
 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ: ʪʘʡʤʝʨ ʩʨʘʙʘʪʳʚʘʝʪ ʧʦ ʩʧʘʜʫ ʠʤʧʫʣʴʩʘ ʥʘ ʚʭʦʜʝ. ʇʨʠ ʵʪʦʤ 

ʥʘ ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʣʦʛʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ ʥʘ ʚʨʝʤʷ ʊʀʄʇ. ɺ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʥʘ 

ʚʭʦʜʝ ʥʦʚʦʛʦ ʠʤʧʫʣʴʩʘ ʠ ʝʛʦ ʩʧʘʜʘ ʟʘ ʚʨʝʤʷ ʊʀʄʇ ʧʝʨʝʟʘʧʫʩʢ ʪʘʡʤʝʨʘ ʥʝ ʧʨʦʠʩʭʦ-

ʜʠʪ (ʨʠʩʫʥʦʢ 4.21). 

ʊʘʡʤʝʨ ʥʝ ʦʪʨʘʙʦʪʘʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘ ʚʭʦʜʝ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʚʦ ʚʨʝʤʷ 

ʩʪʘʨʪʘ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʟʘʧʠʩʠ ʣʦʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ, ʢʘʢ ʧʨʠ ʧʨʷʤʦʤ, ʪʘʢ ʠ ʧʨʠ 

ʠʥʚʝʨʩʥʦʤ ʚʭʦʜʝ. 

 
ʩʪʘʨʪ
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ʚr ʭ.
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ʚʭʦʜ
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ʊʠʤʧ ʊʠʤʧ

ʊʠʤʧʊʠʤʧ  
ʈʠʩʫʥʦʢ 4.21 ï ʀʤʧʫʣʴʩʥʳʡ ʪʘʡʤʝʨ ʧʦ ʩʧʘʜʫ ʪʠʧʘ 1 (ʪʘʡʤʝʨ 4) 

 

ʀʤʧʫʣʴʩʥʳʡ ʪʘʡʤʝʨ ʧʦ ʬʨʦʥʪʫ ʪʠʧʘ 2 (ʪʘʡʤʝʨ 5) 
 

ʆʪʣʠʯʠʝ ʠʤʧʫʣʴʩʥʦʛʦ ʪʘʡʤʝʨʘ ʧʦ ʬʨʦʥʪʫ ʪʠʧʘ 2 ʦʪ ʪʠʧʘ 1 ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʥʦʚʳʭ ʠʤʧʫʣʴʩʦʚ ʟʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʪʘʡʤʝʨʘ, ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʟʘʧʫʩʢ 

ʫʩʪʘʚʢʠ ʧʦ ʚʨʝʤʝʥʠ ʪʘʡʤʝʨʘ, ʪ.ʝ. ʩ ʢʘʞʜʳʤ ʥʦʚʳʤ ʠʤʧʫʣʴʩʦʤ ʥʘ ʚʭʦʜʝ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ ʥʘ ʚʳʭʦʜʝ ʥʘ ʚʨʝʤʷ ʊʀʄʇ (ʨʠʩʫʥʦʢ 4.22). 

ʊʘʡʤʝʨ ʥʝ ʦʪʨʘʙʦʪʘʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘ ʚʭʦʜʝ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʚʦ ʚʨʝʤʷ 

ʩʪʘʨʪʘ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʟʘʧʠʩʠ ʣʦʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ, ʢʘʢ ʧʨʠ ʧʨʷʤʦʤ, ʪʘʢ ʠ ʧʨʠ 

ʠʥʚʝʨʩʥʦʤ ʚʭʦʜʝ. 

ʩʪʘʨʪ

ʚʭ.

ʚʭ.

ʚʳʭ.

ʠʥʚ.

ʚʳʭ.

ʊʧʨʷʤʦʡ 

ʚʭʦʜ

ʊʠʥʚ. 

ʚʭʦʜ
&

ʊʠʤʧʊʠʤʧ

ʊʠʤʧ  
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ʀʤʧʫʣʴʩʥʳʡ ʪʘʡʤʝʨ ʧʦ ʩʧʘʜʫ ʪʠʧʘ 2 (ʪʘʡʤʝʨ 6) 
 

ʆʪʣʠʯʠʝ ʠʤʧʫʣʴʩʥʦʛʦ ʪʘʡʤʝʨʘ ʧʦ ʩʧʘʜʫ ʪʠʧʘ 2 ʦʪ ʪʠʧʘ 1 ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʦ-

ʷʚʣʝʥʠʠ ʥʦʚʳʭ ʩʧʘʜʦʚ ʠʤʧʫʣʴʩʘ ʟʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʪʘʡʤʝʨʘ, ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʟʘʧʫʩʢ 

ʫʩʪʘʚʢʠ ʧʦ ʚʨʝʤʝʥʠ ʪʘʡʤʝʨʘ, ʪ.ʝ. ʩ ʢʘʞʜʳʤ ʥʦʚʳʤ ʠʤʧʫʣʴʩʦʤ ʥʘ ʚʭʦʜʝ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ ʥʘ ʚʳʭʦʜʝ ʥʘ ʚʨʝʤʷ ʊʠʤʧ (ʨʠʩʫʥʦʢ 4.23). 

ʊʘʡʤʝʨ ʥʝ ʦʪʨʘʙʦʪʘʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘ ʚʭʦʜʝ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʚʦ ʚʨʝʤʷ 

ʩʪʘʨʪʘ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʟʘʧʠʩʠ ʣʦʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ, ʢʘʢ ʧʨʠ ʧʨʷʤʦʤ, ʪʘʢ ʠ ʧʨʠ 

ʠʥʚʝʨʩʥʦʤ ʚʭʦʜʝ. 
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ʈʠʩʫʥʦʢ 4.23 ï ʀʤʧʫʣʴʩʥʳʡ ʪʘʡʤʝʨ ʧʦ ʩʧʘʜʫ ʪʠʧʘ 2 (ʪʘʡʤʝʨ 6) 

 

4.4.9 ʄʫʣʴʪʠʧʣʝʢʩʦʨ 

ʄʫʣʴʪʠʧʣʝʢʩʦʨ ʠʤʝʝʪ ʪʨʠ ʚʭʦʜʘ (ʘʜʨʝʩʥʳʡ ʚʭʦʜ Y ʠ ʜʚʘ ʚʭʦʜʘ In1 ʠ In2). 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʧʦʜʢʣʶʯʘʝʪ ʦʜʠʥ ʠʟ ʚʭʦʜʦʚ In1 ʠʣʠ In2 ʢ ʚʳʭʦʜʫ Q, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʠʛʥʘʣʘ ʥʘ ʘʜʨʝʩʥʦʤ ʚʭʦʜʝ Y. ɽʩʣʠ ʥʘ ʘʜʨʝʩʥʳʡ ʚʭʦʜ ʧʦʜʘʥʘ ʝʜʠʥʠʮʘ, ʪʦ ʧʦʜ-

ʢʣʶʯʘʝʪʩʷ ʚʭʦʜ In2, ʝʩʣʠ ʥʦʣʴ, ʪʦ ʚʭʦʜ In1. ʆʙʲʸʤ ʟʘʥʠʤʘʝʤʦʡ ʵʣʝʤʝʥʪʦʤ çʄʫʣʴ-

ʪʠʧʣʝʢʩʦʨè ʧʘʤʷʪʠ 10 ʙʘʡʪ. 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 4.24 ï ʄʫʣʴʪʠʧʣʝʢʩʦʨ 

ʀʤʷ ʙʣʦʢʘ 
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4.4.10 ʊʝʢʩʪʦʚʳʡ ʙʣʦʢ 

 

ɼʘʥʥʳʡ ʵʣʝʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʷʩʥʷʶʱʝʛʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʪʝʢʩʪʘ. ʊʝʢʩʪʦʚʳʡ ʙʣʦʢ ʥʝ ʩʚʷʟʘʥ ʣʦʛʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ ʩ ʦʩʪʘʣʴʥʳʤʠ ʵʣʝʤʝʥ-

ʪʘʤʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ ʧʨʦʛʨʘʤʤʳ ʋʥʠʂʦʥ ʠ ʧʦʵʪʦʤʫ ʥʝ ʠʤʝʝʪ ʚʭʦʜʦʚ ʠ ʚʳ-

ʭʦʜʦʚ. 

 

 

 

ʈʠʩʫʥʦʢ 4.25 ï ʊʝʢʩʪʦʚʳʡ ʙʣʦʢ 

 

 

 

 

 

 

ʀʤʷ ʙʣʦʢʘ 

ʊʝʢʩʪ, ʥʘʧʠʩʘʥʥʳʡ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʤ 
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5 ʈʋʂʆɺʆɼʉʊɺʆ ʇʆ ʕʂʉʇʃʋɸʊɸʎʀʀ 

 

5.1 ʆʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʜʠʢʘʮʠʠ 

 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʪʦʙʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʚʝʪʦʜʠʦʜʥʳʡ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦ-

ʚʦʡ ʠʥʜʠʢʘʪʦʨ (ʜʠʩʧʣʝʡ), ʩʦʜʝʨʞʘʱʠʡ ʜʚʝ ʩʪʨʦʢʠ ʧʦ 16 ʩʠʤʚʦʣʦʚ. 

ʀʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʥʘ ʜʠʩʧʣʝʡ, ʨʘʟʙʠʪʘ ʥʘ ʢʘʜʨʳ ʩ ʬʠʢ-

ʩʠʨʦʚʘʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ. ʇʦʦʯʝʨʝʜʥʳʡ ʧʨʦʩʤʦʪʨ ʢʘʜʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦ-

ʱʴʶ ʢʥʦʧʦʢ. ʆʯʝʨʝʜʥʦʩʪʴ ʩʤʝʥʳ ʢʘʜʨʦʚ ʥʘ ʜʠʩʧʣʝʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʤʝʥʶ ʠ 

ʧʦʜʤʝʥʶ. 

ɺ çʜʝʞʫʨʥʦʤè ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʜʠʩʧʣʝʡ ʧʦʛʘʰʝʥ ʠ ʛʦʨʠʪ ʩʚʝʪʦʜʠʦʜ çʈʘ-

ʙʦʪʘè. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʣʶʙʫʶ ʢʥʦʧʢʫ ʜʠʩʧʣʝʡ ʚʢʣʶʯʘʝʪʩʷ. ɽʩʣʠ ʥʠ ʦʜʥʘ ʢʥʦʧʢʘ ʥʝ 

ʥʘʞʠʤʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 23 ʯ, ʜʠʩʧʣʝʡ ʛʘʩʥʝʪ ʠ ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʭʦʜʠʪ ʚ çʜʝʞʫʨʥʳʡè 

ʨʝʞʠʤ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ 13 ʝʜʠʥʠʯʥʳʭ ʠʥʜʠʢʘʪʦʨʘʭ (ʚ ʜʘʣʴʥʝʡʰʝʤ ï ʩʚʝʪʦʜʠʦ-

ʜʘʭ) ʠʥʜʠʮʠʨʫʝʪʩʷ (ʩʤ. ʪʘʙʣʠʮʫ 5.1):  

 

ʊʘʙʣʠʮʘ 5.1 

ʉʥʦʩʢʘ 
ʥʘ ʨʠʩ. 

5.1 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ 
ʮʚʝʪ ʩʚʝʪʦʜʠʦʜʘ  

ʉʚʝʪʦʜʠʦʜ ʛʦʨʠʪ ʇʨʠʤʝʯʘʥʠʝ 

9 

10 ʩʚʦʙʦʜʥʦ ʧʨʦ-
ʛʨʘʤʤʠʨʫʝʤʳʭ ʩʚʝ-

ʪʦʜʠʦʜʦʚ 
(ʟʝʣʝʥʳʡ)* 

ïïï ïïï 

10 

ʈɸɹʆʊɸ ɿʝʣʝʥʳʤ (ʩʠʥʠʤ) ʮʚʝʪʦʤ - 

ʥʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ; 
ʂʨʘʩʥʳʤ ʠʣʠ ʤʠʛʘʶʱʠʤ 
ʧʦʧʝʨʝʤʝʥʥʦ ʟʝʣʝʥʳʤ (ʩʠ-
ʥʠʤ) ï ʘʧʧʘʨʘʪʥʘʷ ʥʝʠʩ-
ʧʨʘʚʥʦʩʪʴ 

ïïï 

ʟʝʣʝʥʳʡ 

(ʩʠʥʠʡ) 

/ ʢʨʘʩʥʳʡ 

11 ɸɺɸʈʀʗ (ʢʨʘʩʥʳʡ) 
ɽʩʪʴ ʥʦʚʘʷ ʟʘʧʠʩʴ ʚ  ʞʫʨ-
ʥʘʣʝ ʘʚʘʨʠʡ 

ʇʨʦʠʟʦʰʣʦ ʩʨʘʙʘ-
ʪʳʚʘʥʠʝ ʟʘʱʠʪʳ 

12 
ʂʆʅʊʈʆʃʔ (ʞʝʣ-

ʪʳʡ) 

ɽʩʪʴ ʥʦʚʘʷ ʟʘʧʠʩʴ ʦ ʥʝʠʩ-
ʧʨʘʚʥʦʩʪʠ ʚ ʞʫʨʥʘʣʝ ʩʠ-
ʩʪʝʤʳ 

ɺʦʟʤʦʞʥʘ ʥʝʠʩ-
ʧʨʘʚʥʦʩʪʴ 

 

*ʇʨʠʤʝʯʘʥʠʝ ï ʩʚʦʙʦʜʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʩʚʝʪʦʜʠʦʜʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ 

ʨʝʞʠʤʝ ʧʦʚʪʦʨʠʪʝʣʷ ʣʠʙʦ ʙʣʠʥʢʝʨʘ. ʇʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʙʣʠʥʢʝʨʘ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʩʙʨʦʰʝʥʳ ʧʦ ʩʠʛʥʘʣʫ ʥʘ ʜʠʩʢʨʝʪʥʦʤ ʚʭʦʜʝ, ʧʦ ʢʦʤʘʥʜʝ ʠʟ ʤʝʥʶ, ʧʦ ʠʥʪʝʨʬʝʡʩʫ 

ʩʚʷʟʠ, ʧʦ ʧʨʦʩʤʦʪʨʫ ʞʫʨʥʘʣʘ ʘʚʘʨʠʠ ʠʣʠ ʩʠʩʪʝʤʳ. ʉʦʩʪʦʷʥʠʝ ʩʚʝʪʦʜʠʦʜʦʚ ʩʦʭʨʘ-

ʥʷʝʪʩʷ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ. 
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ʂʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 
 
1 ï ɾʋʈʅɸʃ ɸɺɸʈʀʁ ï ʧʨʦʩʤʦʪʨ ʞʫʨʥʘʣʘ ʘʚʘʨʠʡ; 
2 ï ɾʋʈʅɸʃ ʉʀʉʊɽʄʓ ï ʧʨʦʩʤʦʪʨ ʞʫʨʥʘʣʘ ʩʠʩʪʝʤʳ;  
3 ï ʉɹʈʆʉ ï ʩʙʨʦʩ ʚʚʦʜʘ ʫʩʪʘʚʢʠ ʠʣʠ ʧʝʨʝʭʦʜ ʚ ʚʳʰʝʩʪʦʷʱʝʝ ʧʦʜʤʝʥʶ; 
4 ï ɺɺʆɼ ï ʚʚʦʜ ʟʥʘʯʝʥʠʷ, ʚʭʦʜ ʚ ʧʦʜʤʝʥʶ ʠʣʠ ʚ ʨʝʞʠʤ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘ-

ʤʝʪʨʘ; 
5 ï ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʦʢʥʘʤ ʤʝʥʶ ʚʣʝʚʦ ʠʣʠ ʧʝʨʝʤʝʱʝʥʠʝ ʢʫʨʩʦʨʘ ʚʣʝʚʦ; 
6 ï ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʦʢʥʘʤ ʤʝʥʶ ʚʥʠʟ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʷ ʫʩʪʘʚʢʠ; 
7 ï ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʦʢʥʘʤ ʤʝʥʶ ʚʚʝʨʭ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʷ ʫʩʪʘʚʢʠ; 
8 ï ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʦʢʥʘʤ ʤʝʥʶ ʚʧʨʘʚʦ ʠʣʠ ʧʝʨʝʤʝʱʝʥʠʝ ʢʫʨʩʦʨʘ ʚʧʨʘʚʦ; 
9 ï ʩʚʦʙʦʜʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʩʚʝʪʦʜʠʦʜʳ; 
10 ï ʠʥʜʠʢʘʪʦʨ çʈɸɹʆʊɸè (ʩʤ. ʪʘʙʣʠʮʫ 5.1); 
11 ï ʠʥʜʠʢʘʪʦʨ çɸɺɸʈʀʗè, ʢʨʘʩʥʳʡ (ʩʤ. ʪʘʙʣʠʮʫ 5.1); 
12 ï ʠʥʜʠʢʘʪʦʨ çʂʆʅʊʈʆʃʔè, ʞʝʣʪʳʡ (ʩʤ. ʪʘʙʣʠʮʫ 5.1).  

 

ʈʠʩʫʥʦʢ 5.1 ï ʆʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʜʠʢʘʮʠʠ ʄʈ5 

.  
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5.2 ʉʪʨʫʢʪʫʨʘ ʤʝʥʶ 

ʄʝʥʶ ʟʘʱʠʪʳ ʠʤʝʝʪ ʜʨʝʚʦʚʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʂʘʨʪʘ ʤʝʥʶ ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʣʦ-

ʞʝʥʠʠ B. 

ʉ ʧʦʤʦʱʴʶ ɾʂʀ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʯʠʪʘʪʴ ʩʣʝʜʫʶʱʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʜʤʝʥʶ: 

ï ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʠ ʥʘʧʨʷʞʝʥʠʡ; 

ï ʩʙʨʦʩ ʠʥʜʠʢʘʮʠʠ; 

ï ʟʘʧʠʩʠ ʞʫʨʥʘʣʘ ʘʚʘʨʠʡ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

o ʜʘʪʫ, ʚʨʝʤʷ ʘʚʘʨʠʠ; 

o ʩʨʘʙʦʪʘʚʰʫʶ ʩʪʫʧʝʥʴ ʟʘʱʠʪʳ; 

o ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʚʳʟʚʘʚʰʝʛʦ ʩʨʘʙʘʪʳʚʘʥʠʝ; 

o ʚʭʦʜʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʯʘʩʪʦʪʫ ʩʝʪʠ, ʩʦʩʪʦʷʥʠʝ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʚ 

ʤʦʤʝʥʪ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ; 

ï ʟʘʧʠʩʠ ʞʫʨʥʘʣʘ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʚʦ ʚʨʝ-

ʤʝʥʠ ʩʦʦʙʱʝʥʠʷ ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ ʟʘʱʠʪʳ; 

ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʬʘʟʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ; 

ï ʠʥʬʦʨʤʘʮʠʶ ʦʙʦ ʚʩʝʭ ʪʝʢʫʱʠʭ ʫʩʪʘʚʢʘʭ ʠ ʧʦʜʢʣʶʯʝʥʥʳʭ ʟʘʱʠʪʘʭ; 

ï ʜʘʥʥʳʝ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ; 

ï ʜʘʥʥʳʝ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʩʪʝʤʳ; 

ï ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʠʩʪʝʤʳ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠ-

ʩʪʝʤʳ, ʚʚʝʜʷ ʧʨʘʚʠʣʴʥʳʡ ʧʘʨʦʣʴ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʦʜʤʝʥʶ. 

ɺʥʠʤʘʥʠʝ! ʇʨʠ ʚʳʭʦʜʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʪʘʥʦʚʣʝʥ ʧʘʨʦʣʴ ɸɸɸɸ. 

 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʩʠʤʚʦʣʳ: 

 
     - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʥʦʧʦʢ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʪʠʧʘ:  

 

                                  ï ʧʨʦʜʚʠʞʝʥʠʝ ʚʧʨʘʚʦ ʧʦ ʤʝʥʶ; 

 

 

                   ï ʧʨʦʜʚʠʞʝʥʠʝ ʚʣʝʚʦ ʧʦ ʤʝʥʶ; 

 

 

     - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʥʦʧʦʢ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʪʠʧʘ:  

 

  ï ʧʨʦʜʚʠʞʝʥʠʝ ʚʚʝʨʭ ʧʦ ʤʝʥʶ; 

 

 

                                  ï ʧʨʦʜʚʠʞʝʥʠʝ ʚʥʠʟ ʧʦ ʤʝʥʶ;  
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                         ï  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʥʦʧʢʠ çɺɺʆɼè.                

 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʩʤʦʪʨʘ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʩʤʦʪʨʝʪʴ ʩʦ-

ʜʝʨʞʘʥʠʝ ʧʫʥʢʪʦʚ ʤʝʥʶ, ʫʜʝʨʞʠʚʘʷ ʚʳʙʨʘʥʥʫʶ ʠʤ ʢʣʘʚʠʰʫ. ʇʨʠ ʵʪʦʤ ʥʘ ʵʢʨʘʥʝ 

ɾʂʀ ʮʠʢʣʠʯʝʩʢʠ ʚʳʩʚʝʪʷʪʩʷ ʠʤʝʶʱʠʝʩʷ ʧʘʨʘʤʝʪʨʳ ʚ ʚʳʙʨʘʥʥʦʤ ʧʫʥʢʪʝ. 

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʠʣʠ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʥʘʞʠʤʘʝʪ 

ʥʘ ʢʥʦʧʢʠ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥʫʪ, ʪʦ ʫʩʪʨʦʡʩʪʚʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʭʦʜʠʪ ʚ çʜʝʞʫʨ-

ʥʳʡè ʨʝʞʠʤ, ʧʨʠ ʵʪʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʭʦʜʠʪ ʠʟ ʨʝʞʠʤʘ ʠʟʤʝʥʝʥʠʷ ʫʩʪʘʚʦʢ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʥʦʚʦ ʧʦʚʪʦʨʠʪʴ ʚʩʝ ʜʝʡʩʪʚʠʷ ʧʦ ʚʭʦʜʫ ʚ ʧʦʜ-

ʤʝʥʶ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʟʥʘʯʝʥʠʡ. 

ɺʥʠʤʘʥʠʝ! ʄʝʥʶ çʀʟʤʝʨʝʥʠʝè ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʢʘʜʨʦʤ. ʇʨʦʩʤʦʪʨ ʦʩʪʘʣʴ-

ʥʳʭ ʤʝʥʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ çɺɺɽʈʍè ʠ çɺʅʀɿè ʩʦʛʣʘʩʥʦ ʢʘʨʪʝ 

ʤʝʥʶ (ʇʨʠʣʦʞʝʥʠʝ B), ʚʭʦʜ ʚ ʤʝʥʶ (ʧʦʜʤʝʥʶ) ʠʣʠ ʨʝʞʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ï ʩ ʧʦ-

ʤʦʱʴʶ ʢʥʦʧʢʠ çɺɺʆɼè. ʇʨʦʩʤʦʪʨ ʢʘʜʨʦʚ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʤʝʥʶ (ʧʦʜʤʝʥʶ) ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʢʥʦʧʢʘʤʠ çɺʇʈɸɺʆè ʠ çɺʃɽɺʆè. 

 

5.3 ʄʝʥʶ çʀɿʄɽʈɽʅʀɽè 

ɺ ʤʝʥʶ çʀʟʤʝʨʝʥʠʝè ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ çɺʇʈɸɺʆè ʠ çɺʃɽɺʆè ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʧʨʦʩʤʦʪʨ ʠʟʤʝʨʝʥʥʳʭ (ʪʝʢʫʱʠʭ) ʠ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʯʘʩʪʦʪʳ ʠ ʥʘʧʨʷʞʝ-

ʥʠʷ. 
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ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʬʘʟʳ ɸ 
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ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʬʘʟʳ ɺ 
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ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʬʘʟʳ ʉ 
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ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
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ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ Uab 
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ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ Ubc 
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ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ Uca 
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ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
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ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
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ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

 

5.4 ʄʝʥʶ çʉɹʈʆʉ ʀʅɼʀʂɸʎʀʀè 
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ʂʘʜʨ ʤʝʥʶ çʉʙʨʦʩʘ ʠʥʜʠʢʘʮʠʠè. ʉʙʨʦʩ ʠʥʜʠʢʘʮʠʠ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çɺɺʆɼè 
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5.5 ʄʝʥʶ çɾʋʈʅɸʃʓè 

5.5.1 ʇʦʜʤʝʥʶ çɾʋʈʅɸʃ ɸɺɸʈʀʁè 

 ɾ ʈ ɸ ʓ    

          

ʅ ʃ  

   

  

  

 

 

ʋ

 ʂʘʜʨ ʤʝʥʶ çɾʫʨʥʘʣʳè. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʦʜ-

ʤʝʥʶ: çɾʫʨʥʘʣ ʘʚʘʨʠʡè, çɾʫʨʥʘʣ ʩʠʩʪʝʤʳè, çʉʪʘʪʠʩʪʠʢʘè ʠ 

çʉʙʨʦʩ ʞʫʨʥʘʣʦʚè 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʘʚʘʨʠʠ ʥʘ ʟʘʱʠʱʘʝʤʦʡ ʣʠʥʠʠ, ʫʩʪʨʦʡʩʪʚʦ ʩʦʭʨʘʥʷʝʪ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ ʘʚʘʨʠʠ, ʩʨʘʙʦʪʘʚʰʝʡ ʩʪʫʧʝʥʠ, ʚʠʜʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʟʥʘ-

ʯʝʥʠʷʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʤʦʤʝʥʪ ʘʚʘʨʠʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʝʣʘʷ ʟʘʧʠʩʴ 

ʚ çɾʫʨʥʘʣʝ ʘʚʘʨʠʡè. 

ɾʫʨʥʘʣ ʤʦʞʝʪ ʭʨʘʥʠʪʴ ʜʦ 32 ʘʚʘʨʠʡ. ʇʦ ʜʦʩʪʠʞʝʥʠ ʁʤʘʢʩʠʤʫʤʘ ʠʥʬʦʨʤʘ-

ʮʠʷ ʦ ʥʦʚʦʡ ʘʚʘʨʠʠ (ɸ ˉ1) ʟʘʧʠʩʳʚʘʝʪʩʷ ʧʦʚʝʨʭ ʩʘʤʦʡ ʩʪʘʨʦʡ (ɸ ˉ32). 
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 ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çɾʫʨʥʘʣ ʘʚʘʨʠʡè 
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 ʉʨʘʙʦʪʘʚʰʘʷ ʩʪʫʧʝʥʴ ʟʘʱʠʪʳ, ʛʨʫʧʧʘ ʫʩʪʘʚʦʢ (ʦʩʥʦʚʥʘʷ ʠʣʠ ʨʝʟʝʨʚʥʘʷ), 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʚʳʟʚʘʚʰʝʛʦ ʩʨʘʙʘʪʳʚʘʥʠʝ,  ʥʘ ʤʦʤʝʥʪ ʘʚʘʨʠʠ 
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ɿʥʘʯʝʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ (ʘʥʘʣʦʛʠʯʥʦ ʧ.ʧ. 5.3), ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʄʈ5, 

ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʝ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ ɼ1 ï ɼ8 ʥʘ ʤʦʤʝʥʪ ʘʚʘʨʠʠ 

 

 

5.5.2 ʇʦʜʤʝʥʶ çɾʋʈʅɸʃ ʉʀʉʊɽʄʓè 

ɾʫʨʥʘʣ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʜʦ 128 ʩʦʦʙʱʝʥʠʡ ʦ ʩʦʙʳʪʠʷʭ ʚ ʩʠʩʪʝʤʝ. 
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 ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çɾʫʨʥʘʣ ʩʠʩʪʝʤʳè 
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 ɼʘʪʘ ʠ ʚʨʝʤʷ ʩʦʙʳʪʠʷ (ʉ ˉ1 é ʉ ˉ128) 
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5.5.3 ʇʦʜʤʝʥʶ çʉʊɸʊʀʉʊʀʂɸè ʠ çʉɹʈʆʉ ɾʋʈʅɸʃʆɺè 
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 ʆʪʦʙʨʘʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʦʙʳʪʠʡ ʚ çɾʫʨʥʘʣʝ ʘʚʘʨʠʡè (ɾɸ), 

çɾʫʨʥʘʣʝ ʩʠʩʪʝʤʳè (ɾʉ) ʠ ʦʩʮʠʣʣʦʛʨʘʤʤ (ʆ) 
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ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çʉʙʨʦʩ ʞʫʨʥʘʣʦʚè 
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ʆʢʥʦ ʚʚʦʜʘ ʧʘʨʦʣʷ (ʧʨʠ ʚʳʭʦʜʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ: ɸɸɸɸ) 
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5.6 ʄʝʥʶ çʂʆʅʌʀɻʋʈɸʎʀʗ ʋʉʊʈʆʁʉʊɺɸè 

5.6.1 ʇʦʜʤʝʥʶ çʇɸʈɸʄɽʊʈʓ ʅɸʇʈʗɾɽʅʀʗè 
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ɺʭʦʜ ʚ ʤʝʥʶ çɾʫʨʥʘʣʳè. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʜʤʝʥʶ: çʇʘʨʘʤʝʪʨʳ 

ʥʘʧʨʷʞʝʥʠʷè, çɺʭʦʜʥʳʝ ʩʠʛʥʘʣʳè, çʇʘʨʘʤʝʪʨʳ ʟʘʱʠʪʳè, çʇʘʨʘ-

ʤʝʪʨʳ ʩʠʩʪʝʤʳè, çʇʘʨʘʤʝʪʨʳ ʦʩʮʠʣʣʦʛʨʘʬʘè ʠ çʇʘʨʘʤʝʪʨʳ ʣʦʛʠʢʠè 
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T   ʆ ʄ ʊ ʂ ʕ

ʪ  =   * 0 0ʂ ʥ

ʌ ʈ ɸ

   

ʆ

ʂ 1

ʌ

0

 ʅ

 
ɺʚʦʜ ʤʥʦʞʠʪʝʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: 1 ʠʣʠ 1000 

T   ʆ ʌ ʀ ʀ ʅ

 =   , 0  ʂ

ʂ ʕ ʌ

   

ʎ ɽ

5 0

ʊ

 

 ʅ

 
ɺʚʦʜ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʣʷ ʬʘʟʥʦʛʦ ʊʅ (ʦʪ 0 ʜʦ 

128) 
T   ɽ ʉ ʈ ɺ ʊ

     ʅ ʊ 

ʅ ʀ ʇ

   

ɸ -

  

ʔ

ɽ

 ʅ

 
ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʬʘʟʥʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ (ʪʘʙʣʠʮʘ B.3) 
T ʅ  ʆ ʄ ʊ ʂ ʕ

ʪ ʥ =   * 0 0ʂ ʥ

ʌ ʈ ɸ

ʧ   

ʆ

ʂ 1

ʌ

0

ʇʅ

 
ɺʚʦʜ ʤʥʦʞʠʪʝʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: 1 ʠʣʠ 1000 

T ʅ  ʆ ʌ ʀ ʀ ʅ

 =   , 0  ʂ

ʂ ʕ ʌ

   

ʎ ɽ

5 0

ʊ

 

ʇʅ

 
ɺʚʦʜ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʣʷ ʊʅʅʇ (ʦʪ 0 ʜʦ 128) 

T ʅ  ɽ ʉ ʈ ɺ ʊ

     ʅ ʊ 

ʅ ʀ ʇ

   

ɸ -

  

ʔ

ɽ

ʇʅ

 
ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ (ʪʘʙʣʠʮʘ B.3) 

 

5.6.2 ʇʦʜʤʝʥʶ çɺʍʆɼʅʓɽ ʉʀɻʅɸʃʓè 

5.6.2.1 ʇʦʜʤʝʥʶ çʃʆɻʀʏɽʉʂʀɽ ʉʀɻʅɸʃʓè 
 ɺ ʆ ʅ ɽ    

 ʀ ʅ ʃ      ʉ

ɼ ʓ  

ɻ ɸ ʓ

  

  

 

 

ʍ

 
ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çɺʭʦʜʥʳʝ ʩʠʛʥʘʣʳè. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʜʤʝʥʶ: 

çʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳè ʠ çɺʥʝʰʥʠʝ ʩʠʛʥʘʣʳè 
 ʃ ɻ ʏ ʉ ʀ   

 ʀ ʅ ʃ      ʉ

ʀ ɽ ʂ

ɻ ɸ ʓ

ɽ  

  

 

 

ʆ

 
ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳè 

ʃ      < >

          

   

   

 ʀ

  

 

 

1ʉ

 
ɺʳʙʦʨ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ (çʀè: ʃʉ1éʃʉ4; çʀʃʀè: 

ʃʉ5éʃʉ8) 
ʃ      < >

ʍ ɼ ɼ 1   ʅ ʊɺ ʆ

   

  :

 ʀ

  

 

ɽ

1ʉ

 
ʅʘʩʪʨʦʡʢʘ ʚʳʙʨʘʥʥʦʛʦ ʃʉ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 5.3 

 

ʊʘʙʣʠʮʘ 5.3 ï ʉʧʠʩʦʢ ʩʠʛʥʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʭʦʜʥʦʛʦ ʃʉ 

ˉ ʊʠʧ ʩʠʛʥʘʣʘ ɿʥʘʯʝʥʠʷ 

1 ɼ1 ʅɽʊ ɼɸ ʀʅɺ 

2 ɼ2 ʅɽʊ ɼɸ ʀʅɺ 

3 ɼ3 ʅɽʊ ɼɸ ʀʅɺ 

4 ɼ4 ʅɽʊ ɼɸ ʀʅɺ 

5 ɼ5 ʅɽʊ ɼɸ ʀʅɺ 

6 ɼ6 ʅɽʊ ɼɸ ʀʅɺ 

7 ɼ7 ʅɽʊ ɼɸ ʀʅɺ 

8 ɼ8 ʅɽʊ ɼɸ ʀʅɺ 

 

5.6.2.2 ʇʦʜʤʝʥʶ çɺʅɽʐʅʀɽ ʉʀɻʅɸʃʓè 
 ɺ ɽ ʅ ɽ    

 ʀ ʅ ʃ      ʉ

ʐ ʀ  

ɻ ɸ ʓ

  

  

 

 

ʅ

 
ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çɺʥʝʰʥʠʝ ʩʠʛʥʘʣʳè 

ʉ ʈ ʉ ʀ ɼ ʂ ʎ ʀ

      ʅ ʊ  

 ʅ ʀ

   

ɸ ʀ

  

 

ɽ

ʆɹ

 
ʅʘʟʥʘʯʝʥʠʝ ʚʭʦʜʘ ʜʣʷ ʩʙʨʦʩʘ ʠʥʜʠʢʘʮʠʠ (ʪʘʙʣʠʮʘ B.3) 

ʇ ʈ ʂ . ʋ ʊ ɺ ʂ

      ʅ ʊ  

ʃ  ʉ

   

ɸ ʆ

  

 

ɽ

ɽɽ

 
ʅʘʟʥʘʯʝʥʠʝ ʚʭʦʜʘ ʜʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʫʩʪʘʚʦʢ (ʪʘʙʣʠʮʘ B.3) 

ʉ ʈ ʉ ʉ ʋ ɽ ʀ  

      ʅ ʊ  

 ʊ ʇ

   

ʅ  

  

 

ɽ

ʆɹ

 
ʅʘʟʥʘʯʝʥʠʝ ʚʭʦʜʘ ʜʣʷ ʩʙʨʦʩʘ ʩʪʫʧʝʥʠ (ʪʘʙʣʠʮʘ B.3) 
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5.6.3 ʇʦʜʤʝʥʶ çʇɸʈɸʄɽʊʈʓ ɿɸʑʀʊʓè 

5.6.3.1 ʇʦʜʤʝʥʶ çɻʈʋʇʇɸ ʋʉʊɸɺʆʂ ʆʉʅʆɺʅɸʗè 
 ʇ ʈ ʄ ʊ ʓ   

 ɸ ʀ ʓ      ɿ

ɸ ɽ ʈ

ʑ ʊ  

  

  

 

 

ɸ

 
ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çʇʘʨʘʤʝʪʨʳ ʟʘʱʠʪʳè. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʳ-

ʙʦʨ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ, ʘ ʪʘʢʞʝ ʧʦʜʤʝʥʶ çʆʩʥʦʚʥʳʝ ʫʩʪʘʚʢʠè ʠ 

çʈʝʟʝʨʚʥʳʝ ʫʩʪʘʚʢʠè 
 ɻ ʋ ʇ     

ʋ ʊ ɺ ʂ  ʉ ʆ ʅ ʉ

ʇ ɸ  

ɸ ʆ  

  

ʆ ʅ

 

ɺ

ʈ

 
ɺʳʙʦʨ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ (ʨʝʜʘʢʪʠʨʫʝʪʩʷ ʧʦʩʣʝ ʚʚʦʜʘ ʧʘʨʦʣʷ) 

 

5.6.3.2 ʇʦʜʤʝʥʶ çʆʉʅʆɺʅʓɽ ʋʉʊɸɺʂʀè 

ʇʦʜʤʝʥʶ çɿɸʑʀʊʓ ʅɸʇʈʗɾɽʅʀʗè 
 ʆ ʅ ɺ ʓ    

 ʉ ɸ ʂ      ʋ

ʆ ʅ ɽ

ʊ ɺ ʀ

  

  

 

 

ʉ

 
ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çʆʩʥʦʚʥʳʝ ʫʩʪʘʚʢʠè. ʇʦʟʚʦʣʷʝʪ ʢʦʥʬʠʛʫʨʠʨʦ-

ʚʘʪʴ çɿʘʱʠʪʳ ʥʘʧʨʷʞʝʥʠʷè, çɿʘʱʠʪʳ ʯʘʩʪʦʪʳè ʠ çɿʘʱʠʪʳ ʚʥʝʰ-

ʥʠʝè 
 ɿ ʑ ʊ     

 ɸ ʈ ɾ ʅ ʗ    ʅ

ʀ ʓ  

ʇ ʗ ɽ

  

ʀ  

 

 

ɸ

 
ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çɿʘʱʠʪʳ ʥʘʧʨʷʞʝʥʠʷè 

U >     ɽ ʀ

    ɺ ʈ ʗ    

   

  ɸ

ʈ ɾ

ɸ ʀ

ʄ

 

  

 
ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʩʪʫʧʝʥʠ ʦʪ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ (ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʩʪʫʧʝʥʠ ʢʦʥʬʠʛʫʨʠʨʫʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ) 
U >  ɹ ʆ ʀ ʆ ʂ

      ʅ ʊ  

 ʃ ʂ

   

ʈ ɺ

  

ɸ

ɽ

  

 
ɺʚʦʜ ʙʣʦʢʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ (ʪʘʙʣʠʮʘ B.3) 

U >   ʇ ʈ ʄ ʊ

   ʆ ʅ  ɸ ɸ  

  ɸ

  ɼ

ɸ ɽ

ɸ ʌ

ʈ

ɿ

  

 
ʃʦʛʠʢʘ ʨʘʙʦʪʳ ʠ ʚʳʙʦʨ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

U >  ʋ ʊ ɺ ɸ ʉ

ʩ    0 0   U ʨ

 ʉ ɸ

=  2

ʂ  

, 0

ʈ

ɺ

  

 
ʋʩʪʘʚʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ (ʦʪ 0 ʜʦ 256 ɺ) 

U >  ʋ ʊ ɺ ɸ ʉ

ʩ      0 ʉʊ ʨ

 ʉ ɸ

=   

ʂ  

  

ʈ

ʤ

  

 
ʋʩʪʘʚʢʘ ʧʦ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʠʷ ʟʘʱʠʪʳ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ (ʦʪ 0 ʜʦ 

50 ʤʠʥ) 
U >    ʆ ɺ ɸ

       ɸ  

  ɺ

   

ɿ ʈ

  

ʊ

ɼ

  

 ɺʦʟʚʨʘʪ ʧʦ ʫʩʪʘʚʢʝ (ʜʘ/ʥʝʪ) 
U >  ʋ ʊ ɺ ɸ ɺ

ʚ    0 0   U ʟ

 ʉ ɸ

=  2

ʂ  

, 0

ɿ

ɺ

  

 ʋʩʪʘʚʢʘ ʥʘ ʚʦʟʚʨʘʪ (ʦʪ 0 ʜʦ 256 ɺ) 
U >  ʋ ʊ ɺ ɸ ɺ

ʚ      0 ʉʊ ʟ

 ʉ ɸ

=   

ʂ  

  

ɿ

ʤ

  

 ʋʩʪʘʚʢʘ ʧʦ ʚʨʝʤʝʥʠ ʥʘ ʚʦʟʚʨʘʪ (ʦʪ 0 ʜʦ 50 ʤʠʥ) 
U >    ʉ ʀ ʃ

   ɺ ɺ ɼ ʅ    

  ʆ

  ʓ

ʎ ʃ

ɽ ɽ

.

ʆ

  

 ʇʫʩʢ ʦʩʮʠʣʣʦʛʨʘʬʘ (çɺʳʚʝʜʝʥʦè, çʇʫʩʢ ʧʦ ʀʆè ï ʧʫʩʢ ʧʦ 

ʩʨʘʙʘʪʳʚʘʥʠʶ ʀʆ, çʇʫʩʢ ʧʦ ʟʘʱʠʪʝè ï ʧʫʩʢ ʧʦ ʩʨʘʙʘʪʳʚʘ-

ʥʠʶ ʩʪʫʧʝʥʠ ʟʘʱʠʪʳ) 
U <  ɹ ʆ . U 5

   ɺ ɼ ʅ     

 ʃ ʂ

 ɺ ɽ

 <

ɽ ʆ

ɺ

 

  

 ɺʚʦʜ ʙʣʦʢʠʨʦʚʢʠ ʩʪʫʧʝʥʝʡ ʟʘʱʠʪʳ ʧʨʠ ʩʥʠʞʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ 

ʜʦ ʫʨʦʚʥʷ <5 ɺ (ʪʦʣʴʢʦ ʜʣʷ U<, U<<, U<<<, U<<<<, U1< ʠ U1<<) 
U >  ʉ ʈ ʉ ʉ ʋ

       ɸ  

 ɹ ʆ

   

 ʊ

  

ʇ

ɼ

  

 ʈʘʟʨʝʰʠʪʴ ʩʙʨʦʩ ʩʪʫʧʝʥʠ ʩ ʚʦʟʚʨʘʪʦʤ ʧʦ ʦʧʝʨʘʮʠʷʤ ʩ ʚʳʢʣʶ-

ʯʘʪʝʣʝʤ ʜʦ ʧʦʷʚʣʝʥʠʷ ʬʘʢʪʦʨʘ ʚʦʟʚʨʘʪʘ (ʜʘ/ʥʝʪ) 

 

ʊʘʙʣʠʮʘ 5.4 ï ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 
ʉʪʫʧʝʥʴ ʟʘʱʠʪʳ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

U>    U< 

U>>    U<< 

U>>>    U<<< 

U>>>>   U<<<< 

ʆʜʥʘ ʬʘʟʘ 

ɺʩʝ ʬʘʟʳ 

ʆʜʥʦ ʣʠʥʝʡʥʦʝ 

ɺʩʝ ʣʠʥʝʡʥʳʝ 

Un 

U2>    U2>> U2 

U1<    U1<< U1 

U0>    U0>> 

U0>>>    U0>>>> 

U0 

Un 
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ʇʦʜʤʝʥʶ çɿɸʑʀʊʓ ʏɸʉʊʆʊʓè 
 ɿ ʑ ʊ     

 ɸ ʊ ʊ      ʏ

ʀ ʓ  

ʉ ʆ ʓ

  

  

 

 

ɸ

 
ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çɿʘʱʠʪʳ ʯʘʩʪʦʪʳè 

F    ɽ ʀ   

   ɺ ɽ ɽ ʆ    

 ʈ ɾ

  ɺ

ʄ  

ɼ ʅ

 

 

 >

 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʩʪʫʧʝʥʠ ʦʪ ʧʦʚʳʰʝʥʠʷ ʯʘʩʪʦʪʳ (ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʩʪʫʧʝʥʠ ʢʦʥʬʠʛʫʨʠʨʫʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ) 
F   ʃ ʂ ʈ ɺ ɸ

      ʅ ʊ  

ɹ ʆ ʀ

   

ʆ ʂ

  

 

ɽ

 >

 ɺʚʦʜ ʙʣʦʢʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ (ʪʘʙʣʠʮʘ B.3) 
F   ʉ ɸ ʂ  ʈ

ʩ    5 0  ʮF ʨ

ʋ ʊ ɺ

=  5

ɸ ʉ

, 0

 

ɻ

 >

 ʋʩʪʘʚʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ (ʦʪ 40 ʜʦ 60 ɻʮ) 
F   ʉ ɸ ʂ  ʈ

ʩ     5 0 ʉT ʨ

ʋ ʊ ɺ

=   

ɸ ʉ

 0

 

ʤ

 >

 ʋʩʪʘʚʢʘ ʧʦ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʠʷ ʟʘʱʠʪʳ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ (ʦʪ 0 ʜʦ 

50 ʤʠʥ) 
F    ɺ ɿ ʈ ʊ

       ɸ  

  ʆ

   

ɺ ɸ

  

 

ɼ

 >

 ɺʦʟʚʨʘʪ ʧʦ ʫʩʪʘʚʢʝ (ʜʘ/ʥʝʪ) 
F   ʉ ɸ ʂ  ɿ

ʚ    0 0  ʮF ʟ

ʋ ʊ ɺ

=  5

ɸ ɺ

, 0

 

ɻ

 >

 ʋʩʪʘʚʢʘ ʥʘ ʚʦʟʚʨʘʪ (ʦʪ 40 ʜʦ 60 ɻʮ) 
F   ʉ ɸ ʂ  ɿ

ʚ      0 ʉʊ ʟ

ʋ ʊ ɺ

=   

ɸ ɺ

  

 

ʤ

 >

 ʋʩʪʘʚʢʘ ʧʦ ʚʨʝʤʝʥʠ ʥʘ ʚʦʟʚʨʘʪ (ʦʪ 0 ʜʦ 50 ʤʠʥ) 
F   ʉ ʀ ʃ ɻ ɸ

   ɺ ɺ ɼ ʅ    

ʆ ʎ ʃ

  ʓ

ʆ ʈ

ɽ ɽ

ʌ

ʆ

 >

 ʇʫʩʢ ʦʩʮʠʣʣʦʛʨʘʬʘ (çɺʳʚʝʜʝʥʦè, çʇʫʩʢ ʧʦ ʀʆè ï ʧʫʩʢ ʧʦ 

ʩʨʘʙʘʪʳʚʘʥʠʶ ʀʆ, çʇʫʩʢ ʧʦ ʟʘʱʠʪʝè ï ʧʫʩʢ ʧʦ ʩʨʘʙʘʪʳʚʘ-

ʥʠʶ ʩʪʫʧʝʥʠ ʟʘʱʠʪʳ) 
F   ʉ ʈ ʉ ʉ ʋ

       ɸ  

 ɹ ʆ

   

 ʊ

  

ʇ

ɼ

 >

 ʈʘʟʨʝʰʠʪʴ ʩʙʨʦʩ ʩʪʫʧʝʥʠ ʩ ʚʦʟʚʨʘʪʦʤ ʧʦ ʦʧʝʨʘʮʠʷʤ ʩ ʚʳʢʣʶ-

ʯʘʪʝʣʝʤ ʜʦ ʧʦʷʚʣʝʥʠʷ ʬʘʢʪʦʨʘ ʚʦʟʚʨʘʪʘ (ʜʘ/ʥʝʪ) 

 

ʇʦʜʤʝʥʶ çɿɸʑʀʊʓ ɺʅɽʐʅʀɽè 
 ɿ ʑ ʊ     

 ʅ ʐ ʀ      ɺ

ʀ ʓ  

ɽ ʅ ɽ

  

  

 

 

ɸ

 ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çɿʘʱʠʪʳ ʯʘʩʪʦʪʳè 
ɺ -    ʈ ɾ ʄ

 ɺ ɽ ɽ ʆ      

   

ɺ ɼ ʅ

ɽ ʀ

  

 

 

1ɿ

 ɺʳʙʦʨ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʚʥʝʰʥʝʡ ʟʘʱʠʪʳ 1 (ʧ.ʧ. 4.3.1) (ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʩʪʫʧʝʥʠ ʢʦʥʬʠʛʫʨʠʨʫʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ) 
ɺ -  ɹ ʆ ʀ ʆ ʂ

      ʅ ʊ  

 ʃ ʂ

   

ʈ ɺ

  

ɸ

ɽ

1ɿ

 ɺʚʦʜ ʙʣʦʢʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ (ʪʘʙʣʠʮʘ B.3) 
ɺ -   ɺ ʆ  ʈ

1        ɼ  

  ʍ

   

ɼ ʉ

  

 

 

1ɿ

 ʅʦʤʝʨ ʚʭʦʜʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʚʥʝʰʥʝʡ ʟʘʱʠʪʳ (ʪʘʙʣʠʮʘ B.3) 
ɺ -  ʋ ʊ ɺ ɸ ʉ

=      0 ʉʊ  

 ʉ ɸ

   

ʂ  

  

ʈ

ʤ

1ɿ

 ʋʩʪʘʚʢʘ ʧʦ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʚʥʝʰʥʝʡ ʟʘʱʠʪʳ (ʦʪ 0 ʜʦ 50 ʤʠʥ) 
ɺ -   ɺ ɿ ʈ ʊ

       ɸ  

  ʆ

   

ɺ ɸ

  

 

ɼ

1ɿ

 ɺʦʟʚʨʘʪ ʧʦ ʫʩʪʘʚʢʝ (ʜʘ/ʥʝʪ) 
ɺ -   ɺ ʍ ɼ ɺ

      ʅ ʊ  

  ʆ

   

ʆ  

  

ɿ

ɽ

1ɿ

 ʅʦʤʝʨ ʚʭʦʜʘ ʚʦʟʚʨʘʪʘ ʚʥʝʰʥʝʡ ʟʘʱʠʪʳ (ʪʘʙʣʠʮʘ B.3) 
ɺ -  ʋ ʊ ɺ ɸ ɺ

=      0 ʉʊ  

 ʉ ɸ

   

ʂ  

  

ɿ

ʤ

1ɿ

 ʋʩʪʘʚʢʘ ʧʦ ʚʨʝʤʝʥʠ ʥʘ ʚʦʟʚʨʘʪ (ʦʪ 0 ʜʦ 50 ʤʠʥ) 
ɺ -  ʉ ʀ ʃ ɻ ɸ

   ɺ ɺ ɼ ʅ    

ʆ ʎ ʃ

  ʓ

ʆ ʈ

ɽ ɽ

ʌ

ʆ

1ɿ

 ʇʫʩʢ ʦʩʮʠʣʣʦʛʨʘʬʘ (çɺʳʚʝʜʝʥʦè/çɺʚʝʜʝʥʦè) 
ɺ -  ʉ ʈ ʉ ʉ ʋ

      ʅ ʊ  

 ɹ ʆ

   

 ʊ

  

ʇ

ɽ

1ɿ

 ʈʘʟʨʝʰʠʪʴ ʩʙʨʦʩ ʩʪʫʧʝʥʠ ʩ ʚʦʟʚʨʘʪʦʤ ʧʦ ʦʧʝʨʘʮʠʷʤ ʩ ʚʳʢʣʶ-

ʯʘʪʝʣʝʤ ʜʦ ʧʦʷʚʣʝʥʠʷ ʬʘʢʪʦʨʘ ʚʦʟʚʨʘʪʘ (ʜʘ/ʥʝʪ) 

 

5.6.3.3 ʇʦʜʤʝʥʶ çʈɽɿɽʈɺʅʓɽ ʋʉʊɸɺʂʀè 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʨʝʟʝʨʚʥʳʭ ʫʩʪʘʚʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʧ.ʧ. 5.6.3.2. 
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5.6.4 ʇʦʜʤʝʥʶ çʉʀɻʅɸʃ ʅɽʀʉʇʈɸɺʅʆʉʊʔè 
 ʉ ɻ ɸ     

 ɽ ʉ ʈ ɺ ʆ ʊ   ʅ

ʅ ʃ  

ʀ ʇ ɸ

  

ʅ ʉ

 

ʔ

ʀ

 ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çʉʠʛʥʘʣ ʥʝʠʩʧʨʘʚʥʦʩʪʴè 
ʀ ʇ ʈ ʃ  ɽ ʉ ʈ

=    1 0 0 ʉʊ  

ɽ ɽ ʅ

   

ʀ ʇ

0 0

.

ʤ

.ʄ

 ʋʩʪʘʥʦʚʢʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʘ ʨʝʣʝ çʅʝʠʩʧʨʘʚʥʦʩʪʴè 
ʅ ʀ ʇ ɸ ʅ ʉ ʔ  

  ɸ ʈ ʑ ʅ     

ʈ ɺ ʆ

ɿ ʇ ɽ

ʊ  

ɽ ʆ

1

 

ʉɽ

 
ĿĿĿ 

ʅ ʀ ʇ ɸ ʅ ʉ ʔ  

  ɸ ʈ ʑ ʅ     

ʈ ɺ ʆ

ɿ ʇ ɽ

ʊ  

ɽ ʆ

8

 

ʉɽ

 

ɺʳʙʦʨ ʫʩʣʦʚʠʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʦ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 1 ï 8  

(çʈʘʟʨʝʰʝʥʦè/çɿʘʧʨʝʱʝʥʦè): 

1 ï ʘʧʧʘʨʘʪʥʘʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ; 

2 ï ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʩʚʦʙʦʜʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʣʦʛʠʢʠ; 

3 ï ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʦʰʠʙʢʘ  

ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʫʩʪʘʚʦʢ); 

4-6 ï ʨʝʟʝʨʚ; 

7 ï ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ; 

8 ï ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ 

 

5.6.5 ʇʦʜʤʝʥʶ çɺʓʍʆɼʅʓɽ ʉʀɻʅɸʃʓè 

5.6.5.1 ʇʦʜʤʝʥʶ çɺʓʍʆɼʅʓɽ ʃʆɻʀʏɽʉʂʀɽ ʉʀɻʅɸʃʓè 
 ɺ ʍ ɼ ʓ    

 ʀ ʅ ʃ      ʉ

ʆ ʅ ɽ

ɻ ɸ ʓ

  

  

 

 

ʓ

 ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çɺʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳè. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʜʤʝʥʶ: çɺʳ-

ʭʦʜʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳè, çʈʝʣʝè ʠ çʀʥʜʠʢʘʪʦʨʳè 
 ɺ ʍ ʃ ɻ ʏ ʉ ʀ

 ʀ ʅ ʃ      ʉ

. ʆ ʀ

ɻ ɸ ʓ

ɽ ʂ

  

ɽ

 

ʓ

 ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çɺʳʭʦʜʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳè 
ɺ ʉ 1      

          

   

   

  

  

 

 

 ʃ

 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ɺʃʉ 1 (ɺʃʉ 2 ï ɺʃʉ 8 ʢʦʥʬʠʛʫʨʠʨʫʶʪʩʷ ʘʥʘʣʦ-

ʛʠʯʥʦ) 
ɺ ʉ 1      

ɽ ʉ ʈ ʉ ʔ  ʅ ʊʅ ʀ

   

ʇ - ʊ

  

  

 

ɽ

 ʃ

 ɺʳʙʦʨ ʩʦʩʪʦʷʥʠʷ ʩʠʛʥʘʣʦʚ (ʜʘ/ʥʝʪ). ʉʧʠʩʦʢ ʩʠʛʥʘʣʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʙ-

ʣʠʮʝ B.1 

 

5.6.5.2 ʇʦʜʤʝʥʶ çʈɽʃɽè 
 ʈ ʃ      

          

ɽ   

   

  

  

 

 

ɽ

 ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çʈʝʣʝè 
ʈ ʃ  ʀ ʅ    

          

ʉ ɻ .

   

  

  

 

 

ɽɽ

 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʨʝʣʝ ʩʠʛʥʘʣʠʟʘʮʠʠ (ʨʝʣʝ ʘʚʘʨʠʠ ʠ ʈ1 ï ʈ16 ʢʦʥʬʠ-

ʛʫʨʠʨʫʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ) 
ʈ ʃ  ʀ ʅ   ʀ

  ʆ ʊ ʈ ʊ ʃ    

ʉ ɻ .

ʇ ɺ ʆ

 ʊ

ʀ ɽ

ʇ

ʔ

ɽɽ

 ɺʳʙʦʨ ʪʠʧʘ ʨʝʣʝ (ʙʣʠʥʢʝʨ/ʧʦʚʪʦʨʠʪʝʣʴ) 
ʈ ʃ  ʀ ʅ  ɺ ʆ

      ʅ ʊ  

ʉ ɻ .

   

 ʍ

  

ɼ

ɽ

ɽɽ

 ɺʳʙʦʨ ʚʳʜʘʚʘʝʤʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʠʛʥʘʣʘ (ʪʘʙʣʠʮʘ B.4) 
ʈ ʃ  ʀ ʅ  ʀ ʇ

=      0 ʉʊ  

ʉ ɻ .

   

 ʄ

  

.

ʤ

ɽɽ

 ʋʩʪʘʥʦʚʢʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʘʤʢʥʫʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʣʝ (ʪʦʣʴʢʦ ʜʣʷ ʨʝʣʝ ʩ 

ʪʠʧʦʤ çʇʦʚʪʦʨʠʪʝʣʴè) ʦʪ 0 ʜʦ 50 ʤʠʥ 

 

5.6.5.3 ʇʦʜʤʝʥʶ çʀʅɼʀʂɸʊʆʈʓè 
 ʀ ɼ ʂ ʊ ʈ   

          

ʀ ɸ ʆ

   

ʓ  

  

 

 

ʅ

 ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çʀʥʜʠʢʘʪʦʨʳè 
ʀ ɼ ʂ ʊ ʈ    

          

ɸ ʆ 1

   

  

  

 

 

ʀʅ

 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʠʥʜʠʢʘʪʦʨʘ 1 (2 ï 10 ʘʥʘʣʦʛʠʯʥʦ) 
ʀ ɼ ʂ ʊ ʈ   ʀ

  ʆ ʊ ʈ ʊ ʃ    

ɸ ʆ 1

ʇ ɺ ʆ

 ʊ

ʀ ɽ

ʇ

ʔ

ʀʅ

 ɺʳʙʦʨ ʪʠʧʘ ʠʥʜʠʢʘʪʦʨʘ (ʙʣʠʥʢʝʨ/ʧʦʚʪʦʨʠʪʝʣʴ) 
ʀ ɼ ʂ ʊ ʈ  ʀ ʅ

1        ɼ  

ɸ ʆ 1

   

ʉ ɻ

  

.

 

ʀʅ

 ɺʳʙʦʨ ʚʳʜʘʚʘʝʤʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʠʛʥʘʣʘ (ʪʘʙʣʠʮʘ B.4) 

 
ʀ ɼ ʂ ʊ ʈ  ɹ ʆ

ɹ ʆ  ʅ .   ɸʉ ʈ

ɸ ʆ 1

ʉ ʀ ɼ

ʉ ʈ

  

ʉ

ɼ

ʀʅ

 ʋʩʪʘʥʦʚʢʘ ʩʙʨʦʩʘ ʠʥʜʠʢʘʪʦʨʘ ʧʨʠ ʚʭʦʞʜʝʥʠʠ ʚ ʤʝʥʶ çʉʙʨʦʩ ʠʥʜʠʢʘ-

ʮʠʠè (ʜʘ/ʥʝʪ) 
ʀ ɼ ʂ ʊ ʈ  ɹ ʆ

ʋ ʅ ʃ ɸ .  ʅ ʊɾ ʈ

ɸ ʆ 1

ɸ  ɺ

ʉ ʈ

  

ʉ

ɽ

ʀʅ

 ʋʩʪʘʥʦʚʢʘ ʩʙʨʦʩʘ ʠʥʜʠʢʘʪʦʨʘ ʧʨʠ ʚʭʦʞʜʝʥʠʠ ʚ ʧʦʜʤʝʥʶ çɾʫʨʥʘʣ ʘʚʘ-

ʨʠʡè (ʜʘ/ʥʝʪ) 
ʀ ɼ ʂ ʊ ʈ  ɹ ʆ

ʋ ʅ ʃ ʉ ʉ  ʅ ʊɾ ʈ

ɸ ʆ 1

ɸ  ʀ

ʉ ʈ

.  

ʉ

ɽ

ʀʅ

 ʋʩʪʘʥʦʚʢʘ ʩʙʨʦʩʘ ʠʥʜʠʢʘʪʦʨʘ ʧʨʠ ʚʭʦʞʜʝʥʠʠ ʚ ʧʦʜʤʝʥʶ çɾʫʨʥʘʣ ʩʠ-

ʩʪʝʤʳè (ʜʘ/ʥʝʪ) 
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5.6.6 ʇʦʜʤʝʥʶ çʇɸʈɸʄɽʊʈʓ ʉʀʉʊɽʄʓè 

5.6.6.1 ʇʦʜʤʝʥʶ çɼɸʊɸ ʀ ɺʈɽʄʗè 
 ʇ ʈ ʄ ʊ ʓ   

 ʀ ʊ ʄ      ʉ

ɸ ɽ ʈ

ʉ ɽ ʓ

  

  

 

 

ɸ

 ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳè. ɺʢʣʶʯʘʝʪ ʚ ʩʦʩʪʘʚ 

ʧʦʜʤʝʥʶ: çɼʘʪʘ ʠ ʚʨʝʤʷè, çʇʘʨʘʤʝʪʨʳ ʩʚʷʟʠè ʠ çʀʟʤʝʥʝʥʠʝ 

ʧʘʨʦʣʷè 
 ɼ ʊ  0 . 1 0

ɺ ɽ ʗ  4 3 : 3 ʈ

ɸ  1

ʄ  0

0 .

: 8

0

3

ɸ

 ʋʩʪʘʥʦʚʢʘ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ 

 

5.6.6.2 ʇʦʜʤʝʥʶ çʇɸʈɸʄɽʊʈʓ ʉɺʗɿʀè 

  ʇɸʈɸʄɽʊʈʓ ʉɺʗɿʀ    
====================

 

 

ɺʓɹʆʈ ʅɸʉʊʈʆɽʂ

 
ʆɹʑʀɽ ʅɸʉʊʈʆʁʂʀ

 

 

  
ɺʓɹʆʈ ʅɸʉʊʈʆɽʂ

 ====================
 

  

ETHERNET    
RS485

 
 

   ====================
 RS485          X

RS485

 
 

   ====================
 

ETHERNET    

I P 0.  0.  0.  0.
 

  ʆɹʑʀɽ ʅɸʉʊʈʆʁʂʀ
====================

 

 

 
ɸɼʈɽʉ        XXX              

 

ʉʂʆʈʆʉʊʔ   XXXXXX          

ɿɸɼɽʈɾʂɸ   XXʍ ʤʩ      
 

 

çɸʜʨʝʩè - ʅʘʟʥʘʯʝʥʠʝ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʝʪʠ. 
çʉʢʦʨʦʩʪʴè - ʋʩʪʘʥʦʚʢʘ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʙʠʪ/ʩʝʢ.: ç1200è, ç2400è, ç4800è, 
ç9600è, ç19200è, ç38400è, ç57600è, ç115200è. 
ʋʩʪʘʥʦʚʢʘ ʟʘʜʝʨʞʢʠ ʦʪʚʝʪʘ ʥʘ ʟʘʧʨʦʩ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ: ç0è ï ç100è ʤʩ 

 

5.6.6.3 ʇʦʜʤʝʥʶ çʀɿʄɽʅɽʅʀɽ ʇɸʈʆʃʗè 
 ʀ ʄ ʅ ʅ ɽ   

 ɸ ʆ ʗ      ʇ

ɽ ɽ ʀ

ʈ ʃ  

  

  

 

 

ɿ

 ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çʀʟʤʝʥʝʥʠʝ ʧʘʨʦʣʷè 
 ɺ ɼ ʊ  ɸ ʆ ʔ

          

ʀ ɽ ʇ

 _  

ʈ ʃ

  

 

 

ɽɺ

 ɺʚʦʜ ʩʪʘʨʦʛʦ ʧʘʨʦʣʷ, ʟʘʪʝʤ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɺɺʆɼè ʥʦʚʦʛʦ 

 

5.6.7 ʇʦʜʤʝʥʶ çʇɸʈɸʄɽʊʈʓ ʆʉʎʀʃʃʆɻʈɸʌɸè 

ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ c ʚʚʝʜʸʥ-

ʥʦʡ ʬʫʥʢʮʠʝʡ çʆʉʎʀʃʃʆɻʈɸʌè. 

ʆʩʮʠʣʣʦʛʨʘʬ ʬʠʢʩʠʨʫʝʪ 4 ʘʥʘʣʦʛʦʚʳʭ ʠ 128 ʚʭʦʜʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ. 
 ʇ ʈ ʄ ʊ ʓ   

 ʉ ʀ ʃ ɻ ɸ ɸ   ʆ

ɸ ɽ ʈ

ʎ ʃ ʆ

  

ʈ ʌ

 

 

ɸ

 ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çʇʘʨʘʤʝʪʨʳ ʦʩʮʠʣʣʦʛʨʘʬʘè 
 ʃ ʊ  ɽ ʀ ɼ  

7  3 1 ʤ      

. ʇ ʈ

1 3  

ʆ ɸ

ʩ  

 

 

ʀɼ

 ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʳ (ʢʦʣʠʯʝʩʪʚʦ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʦʩʮʠʣʣʦʛʨʘʤʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 5.5) 
ɼ ʀ . ʇ ɽ ɿ ʇ ʉ

      5 %  

 ʈ ɼ

   

ɸ ʀ

 6

ʀ

 

ʊʃ

 
ɼʣʠʪʝʣʴʥʦʩʪʴ ʟʘʧʠʩʠ ʜʦ ʘʚʘʨʠʠ (tʧʨʝʜʟʘʧʠʩʠ), ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙ-

ʱʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʘʧʠʩʠ ʦʪ 0 ʜʦ 99 % (ʨʠʩʫʥʦʢ 5.2) 
  ʌ ʂ ɸ ʀ   

ʆ ʇ ʈ ʆ  ɺ ʈ ʀʇ  

ʀ ʉ ʎ

ɽ ɺ ʁ

ʗ  

ɸ ɸ

 

ʀ

  

 ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çʌʠʢʩʘʮʠʷè: ʧʦ ʧʝʨʚʦʡ ʘʚʘʨʠʠ ʠʣʠ ʧʦ 

ʧʦʩʣʝʜʥʝʡ ʘʚʘʨʠʠ (ʨʠʩʫʥʦʢ 5.2) 
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ʊʘʙʣʠʮʘ 5.5 ï ʈʝʞʠʤ ʨʘʙʦʪʳ ʦʩʮʠʣʣʦʛʨʘʬʘ 
ʂʦʜ ʈʝʞʠʤ ʂʦʜ ʈʝʞʠʤ ʂʦʜ ʈʝʞʠʤ ʂʦʜ ʈʝʞʠʤ 

1  2  3  1  2  3  1  2  3  1  2  3  

            

0 1 21162(LEN ONE OSC) 8 9 4232 16 17 2351 24 25 1627 

1 2 14108 9 10 3847 17 18 2227 25 26 1567 

2 3 10581 10 11 3527 18 19 2116 26 27 1511 

3 4 8464 11 12 3255 19 20 2015 27 28 1459 

4 5 7054 12 13 3023 20 21 1923 28 29 1410 

5 6 6046 13 14 2821 21 22 1840 29 30 1365 

6 7 5290 14 15 2645 22 23 1763 30 31 1322 

7 8 4702 15 16 2489 23 24 1692 31 32 1282 

ʇ ʨ ʠ ʤ ʝ ʯ ʘ ʥ ʠ ʷ 

   1 ɻʨʘʬʘ 2  ï ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʟʘʧʠʩʳʚʘʝʤʳʭ ʦʩʮʠʣʣʦʛʨʘʤʤ 

   2 ɻʨʘʬʘ 3  ï ɼʣʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʡ ʦʩʮʠʣʣʦʛʨʘʤʤʳ 

 

 

t

t

t

ʇʫʩʢʠ 

ʦʩʮʠʣʣʦʛʨʘʬʘ

ʌʠʢʩʘʮʠʷ ʧʦ 

ʧʝʨʚʦʡ ʘʚʘʨʠʠ

ʌʠʢʩʘʮʠʷ ʧʦ 

ʧʦʩʣʝʜʥʝʡ ʘʚʘʨʠʠ tʧʨʝʜʟʘʧʠʩʠ
tʟʘʧʠʩʠ

tʟʘʧʠʩʠ
tʧʨʝʜʟʘʧʠʩʠ

 
ʈʠʩʫʥʦʢ 5.2 ï ʇʘʨʘʤʝʪʨ çʌʠʢʩʘʮʠʷè 

 

5.6.8 ʇʦʜʤʝʥʶ çʇɸʈɸʄɽʊʈʓ ʃʆɻʀʂʀè 
 ʇ ʈ ʄ ʊ ʓ   

 ʆ ʀ ʀ      ʃ

ɸ ɽ ʈ

ɻ ʂ  

  

  

 

 

ɸ

 ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ çʇʘʨʘʤʝʪʨʳ ʣʦʛʠʢʠè 
ʉ ʉ ʆ ʅ ɽ ʃ ɻ ʂ

 ʆ ʊ ʅ ɺ ɽ ɸ    

ʗ ʀ  

ʉ ɸ ʆ

ʆ ʀ

ʃ ʅ

ʀ

 

ʊʆ

 
ɺʳʙʦʨ ʩʦʩʪʦʷʥʠʷ ʣʦʛʠʢʠ 

ʇ ʆ .   ʃ ʏ  

  ɽ        

  ʂ

ʅ ʊ  

ʖ  

  

1

 

ɻʈ

 
ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʣʶʯʘ (ʜʘ/ʥʝʪ) 

ɿ ʇ ʉ  ʆ ʀ ʀ  

ɸ ʆ ʔ _     ʇ ʈ

ʂ ʃ ɻ

ʃ   

ʂ  

  

 

 

ʋɸ

 ʆʢʥʦ ʟʘʧʫʩʢʘ ʣʦʛʠʢʠ 

 

5.7 ʄʝʥʶ çɼʀɸɻʅʆʉʊʀʂɸè 
 ɼ ɸ ʅ ʉ ʀ ɸ  

       

ɻ ʆ ʊ

 

ʂ  

  

 

 

ʀ

 
ɺʭʦʜ ʚ ʤʝʥʶ çɼʠʘʛʥʦʩʪʠʢʘè 

ʄ    N X X

ɽ ʉ ʗ  X   ɺ ʈ

  

ʀ X

X X

X  

X

 

5ʈ

.  
ɺʝʨʩʠʷ ʇʆ ʠ ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʨʢʠ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʧʨʦ-

ʛʨʘʤʤʳ 
 ʍ ɼ  8 _ _ _

 : 0 0 0 0 

 : _

0

_ _

0 0

1

0

ʆɺ

 
ʉʦʩʪʦʷʥʠʝ ʚʭʦʜʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ɼ1 é ɼ8. ʅʘʜʧʠʩʴ 

çʆʰʠʙʢʘè ʩʦʦʙʱʘʝʪ ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʣʠʙʦ ʦʪʩʫʪʩʪʚʠʠ ʤʦ-

ʜʫʣʷ, ʧʨʠ ʵʪʦʤ 1 ï ʥʦʤʝʨ ʦʰʠʙʦʯʥʦʛʦ ʚʭʦʜʘ 
ɺ ʍ ɼ  1 _ _ _

 : 0 0 1 1 

 : 6

0

_ _

1 0

9

0

ʆʓ

ɺ ʍ ɼ  8 _ _ _

ʐ ɹ ɸ : 0 0 1 1ʆ ʀ

 : _

ʂ  0

_ _

1 0

1

0

ʆʓ

 

ʉʦʩʪʦʷʥʠʝ ʨʝʣʝʡʥʳʭ ʚʳʭʦʜʦʚ ʈ1 é ʈ16: 0 ʠ 1 ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʩʦʩʪʦʷʥʠʶ ʢʘʪʫʰʢʠ ʨʝʣʝ. ʅʘʜʧʠʩʴ çʆʰʠʙʢʘè ʩʦʦʙʱʘʝʪ ʦ  

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʣʠʙʦ ʦʪʩʫʪʩʪʚʠʠ ʤʦʜʫʣʷ 
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ɸ . ʍ ɼ   4 _

 :  ʅ ʈ ɸ 

ʆ :  

 

 _

 ʆ

1

ʄ

ɺʅ

 
ʉʦʩʪʦʷʥʠʝ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ. ʅʘʜʧʠʩʴ çʆʰʠʙʢʘè ʩʦʦʙʱʘʝʪ 

ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʣʠʙʦ ʦʪʩʫʪʩʪʚʠʠ ʤʦʜʫʣʷ, ʧʨʠ ʵʪʦʤ 1 ï ʥʦʤʝʨ 

ʦʰʠʙʦʯʥʦʛʦ ʚʭʦʜʘ 
C C       

ʉ ɸ ʆ :  ʅ ʈ ɸʋ ʊ

 :  

ɺ ʂ  

  

 ʆ

 

ʄ

 R

 
ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʫʩʪʘʚʦʢ 

ʉ ʉ ʆ ʅ ɽ T = 1

ʆ ʊ  : x   ʇ ʈ

ʗ ʀ :

ɸ  

x  

R =

 

1

ʊʆ

 
ʂʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʧʦʨʪʘ ʠʥʪʝʨʬʝʡʩʘ RS-485 

ʉ ʗ ʔ     0

ʆ ʄ 0 ʆ .   ʅ ʈ

   

.  

  

ʐ  

%

0

ɿɺ

 
ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ ʦʰʠʙʦʢ ʩʚʷʟʠ 

ʊ ʄ ɽ ɸ ʋ ɸ  

ʆ ʋ ʗ   X X ʉʄ ɼ

ʈ ʊ ʈ

ʃ   

 

X ,

 

ʦ

ʇɽ

 ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʦʨʘ ʚ Áʉ 

 

5.8 ʂʦʥʬʠʛʫʨʘʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʢʘʣʴʥʦʛʦ ʠʥʪʝʨ-

ʬʝʡʩʘ 

ʅʘʩʪʨʦʡʢʠ ʢʦʥʬʠʛʫʨʘʮʠʡ ʫʩʪʨʦʡʩʪʚʘ ʄʈ5 ʤʦʞʥʦ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʠ 

ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ çʋʥʠʂʦʥè. ʈʘʟʨʘʙʦʪʢʫ ʬʫʥʢʮʠʡ ʩ ʧʦʤʦʱʴʶ 

ʩʚʦʙʦʜʥʦ-ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʣʦʛʠʢʠ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʣʴʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ çʋʥʠʂʦʥè. 

ʆʩʫʱʝʩʪʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ (ʇʂ) 

ʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʢʣʶʯʝʥʠʷ ʰʥʫʨʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʩʦ ʩʪʦʨʦʥʳ ʇʂ ʢ ʧʦʨʪʫ 

USB-2.0, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʢʦʨʧʫʩʘ ʪʝʨʤʠʥʘʣʘ ʟʘʱʠʪʳ ʵʥʝʨʛʦ-

ʦʙʦʨʫʜʦʚʘʥʠʷ ʄʈ5. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʯʝʨʝʟ ʧʦʨʪ USB-2.0 ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴ ʥʦ-

ʤʝʨ ʫʩʪʨʦʡʩʪʚʘ 1. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʇʆ çʋʥʠʂʦʥè ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʄʈ5 ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʦʚʠʪʴ ʦʜʠʥʘʢʦʚʫʶ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʧʨʦʛʨʘʤʤʝ ʠ ʄʈ5 (ʧʦʜʤʝʥʶ 

çʇɸʈɸʄɽʊʈʓ ʉʀʉʊɽʄʓè, ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʩʚʷʟʠ). 
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6 ʇʆɼɻʆʊʆɺʂɸ ʀ ɺɺʆɼ ɺ ʕʂʉʇʃʋɸʊɸʎʀʖ 
 
ʄʦʥʪʘʞ, ʥʘʣʘʜʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 

ɻʆʉʊ 12.2.007.0-75, çʇʨʘʚʠʣ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʦʙʦ-
ʨʫʜʦʚʘʥʠʷè (ʇʊʕ) ʠ çʇʨʘʚʠʣ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢè (ʇʋʕ). 

ʋʩʪʨʦʡʩʪʚʦ ʟʘʢʨʝʧʣʷʝʪʩʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʘʥʝʣʠ, ʜʚʝʨʠ ʨʝʣʝʡʥʦʛʦ ʦʪʩʝʢʘ 
ʂʈʋ ʠʣʠ ʥʘ ʧʦʚʦʨʦʪʥʦʡ ʨʘʤʝ ʩ ʧʦʤʦʱʴʶ ʯʝʪʳʨʝʭ ʚʠʥʪʦʚ. 

ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʮʝʧʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʣʝʤʤʥʳʭ ʢʦʣʦʜʦʢ 
WAGOÑ ʜʠʘʤʝʪʨʦʤ 4 ʤʤ ʜʣʷ ʧʨʦʚʦʜʦʚ ʩʝʯʝʥʠʝʤ ʜʦ 2,5 ʤʤ2. ɼʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʢʘʢ ʦʜʥʦ-, ʪʘʢ ʠ ʤʥʦʛʦʞʠʣʴʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʟʘ-
ʯʠʩʪʢʫ ʠʟʦʣʷʮʠʠ ʧʨʦʚʦʜʥʠʢʘ ʥʘ ʜʣʠʥʫ (6 ï 10) ʤʤ. ʇʨʦʚʦʜʥʠʢʠ ʧʦʜʩʦʝʜʠʥʷʶʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʦʪʚʝʨʪʢʠ (ʨʠʩʫʥʦʢ 6.1). 

 

   
 

ʈʠʩʫʥʦʢ 6.1 ï ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʚʥʝʰʥʠʭ ʮʝʧʝʡ 
 

ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʄʈ5 ʫʢʘʟʘʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ A, 
ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʄʈ5 ʧʨʠʚʝʜʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʠ ɹ. 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʜʣʷ ʟʘʟʝʤʣʝʥʠʷ ʠ 
ʢʘʞʜʦʡ ʜʦʩʪʫʧʥʦʡ ʧʨʠʢʦʩʥʦʚʝʥʠʶ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʥʝʪʦʢʦʚʝʜʫʱʝʡ ʯʘʩʪʴʶ ʫʩʪʨʦʡ-
ʩʪʚʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 0,1 ʆʤ. ʇʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʣʷ ʟʘʟʝʤʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʥʝ 
ʜʦʣʞʥʦ ʠʤʝʪʴ ʣʘʢʦʢʨʘʩʦʯʥʦʛʦ ʧʦʢʨʳʪʠʷ. 

ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ ʮʝʣʦʩʪʥʦʩʪʠ 
ʧʣʦʤʙ ʠ ʢʦʨʧʫʩʘ, ʦʪʩʫʪʩʪʚʠʠ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʜʝʬʝʢʪʦʚ, ʥʘʣʠʯʠʠ ʤʘʨʢʠ-
ʨʦʚʢʠ. 

ʇʨʠ ʧʦʜʘʯʝ ʧʠʪʘʥʠʷ ʥʘ ʄʈ5 ʫʙʝʜʠʪʴʩʷ ʚ ʥʘʣʠʯʠʠ ʧʦʜʩʚʝʪʢʠ ɾʂʀ ʠ ʧʦʷʚʣʝ-
ʥʠʠ ʧʝʨʚʦʛʦ ʢʘʜʨʘ ʤʝʥʶ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʞʘʪʠʡ ʥʘ ʢʣʘʚʠʘʪʫʨʫ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ., 
ʧʦʜʩʚʝʪʢʘ ɾʂʀ ʛʘʩʥʝʪ. ʇʨʠ ʧʝʨʚʦʤ ʥʘʞʘʪʠʠ ʥʘ ʣʶʙʫʶ ʢʥʦʧʢʫ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶ-
ʯʘʝʪʩʷ ʧʦʜʩʚʝʪʢʘ ɾʂʀ, ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ, ʜʦʣʞʥʘ ʧʨʦʠʩʭʦʜʠʪʴ ʩʤʝʥʘ ʢʘʜʨʦʚ ʥʘ 
ɾʂʀ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʨʪʦʡ ʤʝʥʶ. 

ʄʈ5 ʧʨʦʚʦʜʠʪ ʥʝʧʨʝʨʳʚʥʫʶ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʫ. ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʠʩ-
ʧʨʘʚʥʦʩʪʠ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥʘ ʟʘʧʠʩʴ ʚ ʞʫʨʥʘʣʝ ʩʦʙʳʪʠʡ ʠ ʟʘʛʦʨʠʪʩʷ ʠʥʜʠʢʘʪʦʨ 
çʂʆʅʊʈʆʃʔè (ʨʠʩʫʥʦʢ 5.1). ʉʦʩʪʦʷʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʥʝʠʩ-
ʧʨʘʚʥʦʩʪʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʦʩʤʦʪʨʘ ʤʝʥʶ çɼʠʘʛʥʦʩʪʠʢʘè. 

ɺ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʳ ʈɿɸ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʦʧʝʨʘʪʠʚʥʦʤ ʪʦʢʝ ʜʣʷ 
ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ ʠʟʦʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʠ-
ʩʪʦʨʳ, ʧʦʜʢʣʶʯʘʝʤʳʝ ʧʘʨʘʣʣʝʣʴʥʦ ʜʠʩʢʨʝʪʥʳʤ ʚʭʦʜʘʤ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ 
ʥʘʩʪʨʦʡʢʝ ʋʂʀ ʥʘ: 

¶ 20 ʢʆʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʠʩʪʦʨʳ 15 ʢʆʤ; 
¶ 40 ʢʆʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʠʩʪʦʨʳ 30 ʢʆʤ. 

http://www.bemn.by/
mailto:upr@bemn.by


ʈʕ çʊʝʨʤʠʥʘʣ ʟʘʱʠʪʳ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ ʄʈ5, ʇʆ 60è                           46 www.bemn.by  
ʆɸʆ çɹʝʣʵʣʝʢʪʨʦʤʦʥʪʘʞʥʘʣʘʜʢʘè  upr@bemn.by  

7 ʊɽʍʅʀʏɽʉʂʆɽ ʆɹʉʃʋɾʀɺɸʅʀɽ 

 

ʇʣʘʥʦʚʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʄʈ5 ʩʣʝʜʫʝʪ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʤʝ-

ʱʘʪʴ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʨʝʤʦʥʪʘ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʪʨʝʙʦʚʘʥʠʷ ʇʋʕ ʠ ʇʊɹ, ʘ ʪʘʢʞʝ ʠʥ-

ʩʪʨʫʢʮʠʡ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʛʦ ʄʈ5. 

 

ʉ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 1 ʨʘʟ ʚ 3 ʤʝʩ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ ʩ ʜʝʞʫʨʥʳʤ ʧʝʨʩʦʥʘʣʦʤ ʠ 

ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʛʦʜ ʘ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ ʙʝʟ ʜʝʞʫʨʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʩʣʝʜʫʝʪ ʧʨʦ-

ʠʟʚʦʜʠʪʴ ʚʥʝʰʥʠʡ ʦʩʤʦʪʨ ʫʩʪʨʦʡʩʪʚ (ʪʝʭʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ), ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ: 

¶ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʇʋʕ ʠ ʜʨʫʛʠʭ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʦʪʥʦ-

ʩʷʱʠʭʩʷ ʢ ʪʝʨʤʠʥʘʣʫ ʟʘʱʠʪʳ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ ʄʈ5, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʝʢʪʫ ʠ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ; 

¶ ʧʨʦʚʝʨʢʫ ʦʪʩʫʪʩʪʚʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʄʈ5 ʠ ʧʦʚʨʝʞʜʝʥʠʡ 

ʠʟʦʣʷʮʠʠ ʝʛʦ ʚʳʚʦʜʦʚ; 

¶ ʫʜʘʣʝʥʠʝ ʧʳʣʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʥʫʪʨʠ ʫʩʪʨʦʡʩʪʚ; 

¶ ʧʨʦʚʝʨʢʫ ʦʪʩʫʪʩʪʚʠʷ ʧʦʪʝʢʦʚ ʚʦʜʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʩʦʭʰʠʭ), ʥʘʣʝʪʘ 

ʦʢʠʩʣʦʚ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ; 

¶ ʦʩʤʦʪʨ ʚʩʝʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʟʘʪʷʞʝʢ ʢʨʝ-

ʧʝʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ; 

¶ ʧʨʦʚʝʨʢʫ ʢʘʯʝʩʪʚʘ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʧʦʢʨʳʪʠʡ ʠ ʤʘʨʢʠʨʦʚʢʠ ʄʈ5; 

¶ ʧʨʦʚʝʨʢʫ ʚʩʝʭ ʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʝʡ ʥʘ ʧʨʝʜʤʝʪ ʠʩʪʠʨʘʥʠʷ, ʠʟʣʦʤʘ, ʠʟ-

ʥʦʩʘ ʠ ʜʨʫʛʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʧʨʦʚʝʨʢʫ ʢʘʯʝʩʪʚʘ ʧʘʷʥʳʭ ʩʦʝʜʠʥʝʥʠʡ; 

¶ ʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʟʝʤʣʝʥʠʷ ʄʈ5. 

ʇʨʠʤʝʯʘʥʠʝ ï ɺʥʫʪʨʝʥʥʠʡ ʦʩʤʦʪʨ ʫʩʪʨʦʡʩʪʚ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ 

ʛʘʨʘʥʪʠʡʥʦʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʦʚʝʨʢʘ ʧʨʠ ʥʦʚʦʤ ʚʢʣʶʯʝʥʠʠ (ʥʘʣʘʜʢʘ) ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʚʚʦʜʝ ʚ ʨʘʙʦʪʫ 

ʄʈ5 ʠʣʠ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚ ʈɿɸ ʥʘ ʜʝʡʩʪʚʫʶʱʝʤ ʦʙʲʝʢʪʝ ʠ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʙʦʪ: 

ʘ) ʊʨʝʥʠʨʦʚʢʘ ï ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʜʘʯʝ ʥʘ ʄʈ5 ʚ ʪʝʯʝʥʠʝ (3 ï 4) ʩʫʪ 

ʥʘʧʨʷʞʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ, ʘ ʪʘʢʞʝ ʨʘʙʦʯʠʭ ʚʭʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʄʈ5 

ʜʦʣʞʥʦ ʙʳʪʴ ʚʢʣʶʯʝʥʦ ʩ ʜʝʡʩʪʚʠʝʤ ʥʘ ʩʠʛʥʘʣʠʟʘʮʠʶ; 

ʙ) ɺʥʝʥhʠʡ ʦʩʤʦʪʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 7.2; 

ʚ) ʀʟʤʝʨʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ ʠ ʠʩʧʳʪʘʥʠʝ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠʟʦʣʷʮʠʠ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʦʤ 2); 

ʛ) ʇʨʦʚʝʨʢʘ ʠ ʥʘʩʪʨʦʡʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢ-

ʪʦʤ (ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʢʣʘʚʠʘʪʫʨʳ ʠʣʠ ʧʦ ʣʠʥʠʠ ʩʚʷʟʠ); 

ʜ) ʇʨʦʚʝʨʢʘ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʡ, ʧʦʜʘʥʥʳʭ ʦʪ ʧʦʩʪʦʨʦʥʥʝʛʦ ʠʩʪʦʯʥʠʢʘ, 

ʷʚʣʷʶʱʝʛʦʩʷ ʢʦʥʪʨʦʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠʟʤʝʨʝʥʠʡ; 

ʝ) ʇʨʦʚʝʨʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʦ ʢʘʞʜʦʤʫ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 

ʧʠʪʘʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ, ʨʘʚʥʦʤ 0,7 Uʅʆʄ; 

ʞ) ʇʨʦʚʝʨʢʘ ʜʠʘʧʘʟʦʥʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʩʪʘʚʦʢ; 

ʠ) ʇʨʦʚʝʨʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪ, ʧʨʠ ʵʪʦʤ: 
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ï ʥʘʧʨʷʞʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʘʚʘʨʠʡʥʦʤʫ ʨʝʞʠʤʫ ʩʣʝʜʫʝʪ ʧʦʜʘʚʘʪʴ 

ʥʘ ʚʩʝ ʩʪʫʧʝʥʠ ʠ ʬʘʟʳ; 

ï ʜʣʷ ʟʘʱʠʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ: 

o ʧʦʜʘʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʷʤ 0,9 ʠ 1,1 ʫʩʪʘʚʢʠ 

ʩʨʘʙʘʪʳʚʘʥʠʷ (ʜʣʷ ʧʨʦʚʝʨʢʠ ʥʝʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʚ ʧʝʨʚʦʤ ʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ï ʚʦ 

ʚʪʦʨʦʤ ʩʣʫʯʘʷʭ);  

o ʜʣʷ ʢʦʥʪʨʦʣʷ ʫʩʪʘʚʦʢ ʧʦ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʦʜʘʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ, 

ʨʘʚʥʦʝ 1,3 ʟʥʘʯʝʥʠʷ ʫʩʪʘʚʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ;  

ï ʜʣʷ ʟʘʱʠʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ: 

o ʧʦʜʘʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʷʤ 1,1 ʠ 0,9 ʫʩʪʘʚʢʠ 

ʩʨʘʙʘʪʳʚʘʥʠʷ (ʜʣʷ ʧʨʦʚʝʨʢʠ ʥʝʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʚ ʧʝʨʚʦʤ ʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ï ʚʦ 

ʚʪʦʨʦʤ ʩʣʫʯʘʷʭ); 

o ʜʣʷ ʢʦʥʪʨʦʣʷ ʫʩʪʘʚʦʢ ʧʦ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʦʜʘʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ, 

ʨʘʚʥʦʝ 0,8 ʟʥʘʯʝʥʠʷ ʫʩʪʘʚʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ; 

ï ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʩʚʝʪʦʜʠʦʜʦʚ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ; 

ʢ) ʇʨʦʚʝʨʢʘ ʦʪʩʫʪʩʪʚʠʷ ʣʦʞʥʳʭ ʜʝʡʩʪʚʠʡ ʄʈ5 ʧʨʠ ʧʦʜʘʯʝ ʠ ʩʥʷʪʠʠ ʥʘʧʨʷ-

ʞʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ; 

ʣ) ʇʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʩʠʛʥʘʣʠʟʘʮʠʠ; 

ʤ) ʇʨʦʚʝʨʢʘ ʬʫʥʢʮʠʡ ʘʚʪʦʤʘʪʠʢʠ ï ʏɸʇɺ; 

ʥ) ʇʨʦʚʝʨʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʜʨʫʛʠʤʠ ʚʢʣʶ-

ʯʝʥʥʳʤʠ ʚ ʨʘʙʦʪʫ ʚʥʝʰʥʠʤʠ ʟʘʱʠʪʘʤʠ; 

ʧ) ʇʨʦʚʝʨʢʘ ʬʫʥʢʮʠʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʄʈ5; 

ʨ) ʇʨʦʚʝʨʢʘ ʬʫʥʢʮʠʠ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ; 

ʩ) ʇʨʦʚʝʨʢʘ ʫʩʪʨʦʡʩʪʚʘ ʨʘʙʦʯʠʤ ʥʘʧʨʷʞʝʥʠʝʤ: 

ï ʧʨʦʚʝʨʢʘ ʠʩʧʨʘʚʥʦʩʪʠ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʮʝʧʝʡ ʥʘʧʨʷʞʝʥʠʷ 

ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʣʠʥʝʡʥʳʭ ʠ ʬʘʟʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʠ; 

ï ʧʨʦʚʝʨʢʘ ʥʘʧʨʷʞʝʥʠʷ ʧʨʷʤʦʡ, ʦʙʨʘʪʥʦʡ ʠ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ. 

ʊʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʴ (ʦʧʨʦʙʦʚʘʥʠʝ) ʫʩʪʨʦʡʩʪʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʝʞʝ-

ʥʝʜʝʣʴʥʦ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ ʩ ʜʝʞʫʨʥʳʤ ʧʝʨʩʦʥʘʣʦʤ, ʘ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ ʙʝʟ ʜʝʞʫʨʥʦʛʦ 

ʧʝʨʩʦʥʘʣʘ ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ 12 ʤʝʩ. ɺʦ ʚʨʝʤʷ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʚʦʜʠʪʩʷ 

ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʫʪʝʤ ʧʨʦʚʝʨʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪ. ʇʨʘ-

ʚʠʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʄʈ5 ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩ ʜʦ ʩʨʦʢʘ ʦʧʨʦʙʦʚʘʥʠʷ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ 

ʦʧʨʦʙʦʚʘʥʠʶ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʷ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʩʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʫʪʚʝʨʞʜʘʶʪʩʷ ʛʣʘʚʥʳʤ ʠʥʞʝʥʝʨʦʤ ʧʨʝʜʧʨʠ-

ʷʪʠʷ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʛʦ ʄʈ5. 

ʇʝʨʚʳʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʄʈ5 ʧʨʦʚʦʜʠʪʩʷ ʯʝʨʝʟ  

(12 ï 15) ʤʝʩ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʚ ʨʘʙʦʪʫ ʚ ʮʝʣʷʭ ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ 

ʧʨʠʨʘʙʦʪʦʯʥʳʭ ʦʪʢʘʟʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠ ʧʝʨ-

ʚʦʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ ʧʨʦʚʦʜʷʪʩʷ ʧʨʦʚʝʨʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 7.3 (ʙ, ʚ, 

ʛ, ʜ, ʞ, ʠ, ʣ, ʥ, ʨ, ʩ). 

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ 

3 ʛʦʜʘ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʠʩʧʨʘʚʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʝʛʦ ʮʝʧʝʡ ʧʦʜʢʣʶʯʝʥʠʷ, ʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʫʩʪʘʚʦʢ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʄʈ5 ʟʘʜʘʥʥʳʤ ʠ ʧʨʦʚʝʨʢʠ ʄʈ5 ʚ ʮʝʣʦʤ. ʇʨʠ 
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ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʨʦʚʦʜʷʪʩʷ ʧʨʦʚʝʨʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 7.3 (ʙ, 

ʚ, ʛ, ʜ, ʞ, ʠ, ʣ, ʤ, ʥ, ʧ, ʨ, ʩ). ʀʩʧʳʪʘʥʠʝ ʠʟʦʣʷʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ 1000 ɺ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʪʝʯʝʥʠʝ 5 ʩ ʠʣʠ ʤʝʛʘʦʤʤʝʪʨʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʚʳʭʦʜʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ 2500 ɺ. 

ɺʥʝʦʯʝʨʝʜʥʘʷ ʧʨʦʚʝʨʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʯʘʩʪʠʯʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʩʭʝʤ ʠʣʠ ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚ ʈɿɸ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʫʩʪʘʚʦʢ ʠʣʠ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʄʈ5, ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʧʨʦʙʦʚʘʥʠʷ. 

ʇʦʩʣʝʘʚʘʨʠʡʥʘʷ ʧʨʦʚʝʨʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʦʪʢʘʟʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʣʠ ʥʝʷʩʥʳʭ ʜʝʡʩʪʚʠʡ ʫʩʪʨʦʡʩʪʚ ʈɿɸ. 

ɺʥʝʦʯʝʨʝʜʥʘʷ ʠ ʧʦʩʣʝʘʚʘʨʠʡʥʘʷ ʧʨʦʚʝʨʢʠ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʧʨʦʛʨʘʤʤʘʤ, ʩʦ-

ʩʪʘʚʣʝʥʥʳʤ ʩʣʫʞʙʦʡ ʈɿɸ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʛʣʘʚʥʳʤ ʠʥʞʝʥʝʨʦʤ ʧʨʝʜʧʨʠʷʪʠʷ, ʵʢʩ-

ʧʣʫʘʪʠʨʫʶʱʝʛʦ ʄʈ5. 

 

 

8 ʊʈɸʅʉʇʆʈʊʀʈʆɺɸʅʀɽ ʀ ʍʈɸʅɽʅʀɽ 

 

8.1 ʄʈ5 ʜʦʣʞʥʦ ʜʦʧʫʩʢʘʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚʩʝʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʚ 

ʫʧʘʢʦʚʢʝ ʧʨʠ ʫʩʣʦʚʠʠ ʟʘʱʠʪʳ ʦʪ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʇʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ ʚʦʟʜʫʰʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʄʈ5 ʚ ʫʧʘʢʦʚʢʝ ʜʦʣʞʥʦ ʨʘʟʤʝʱʘʪʴʩʷ 

ʚ ʦʪʘʧʣʠʚʘʝʤʦʤ ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʦʤ ʦʪʩʝʢʝ. ʈʘʟʤʝʱʝʥʠʝ ʠ ʢʨʝʧʣʝʥʠʝ ʫʧʘʢʦʚʘʥʥʦʛʦ 

ʄʈ5 ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ ʜʦʣʞʥʦ ʠʩʢʣʶʯʘʪʴ ʝʛʦ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʝ ʧʝʨʝʤʝ-

ʱʝʥʠʷ ʠ ʧʘʜʝʥʠʷ. 

8.2 ʋʩʣʦʚʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʄʈ5 ʚ ʯʘʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ ʤʠʥʫʩ 40 ʜʦ ʧʣʶʩ 70 Üʉ; 

- ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʜʦ 95 % ʧʨʠ 35 Üʉ ʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʙʝʟ ʢʦʥʜʝʥʩʘʮʠʠ ʚʣʘʛʠ. 

ʄʈ5 ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʚ ʩʫʭʠʭ ʥʝʦʪʘʧʣʠʚʘʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ ʧʨʠ ʫʩʣʦʚʠʠ 

ʦʪʩʫʪʩʪʚʠʷ ʧʳʣʠ, ʧʘʨʦʚ ʢʠʩʣʦʪ, ʱʝʣʦʯʝʡ, ʘʛʨʝʩʩʠʚʥʳʭ ʛʘʟʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʢʦʨʨʦ-

ʟʠʶ ʤʝʪʘʣʣʘ ʠ ʨʘʟʨʫʰʝʥʠʝ ʧʣʘʩʪʤʘʩʩ. 

 

 

9 ʇʆɼʊɺɽʈɾɼɽʅʀɽ ʉʆʆʊɺɽʊʉʊɺʀʗ 
 

ʉʝʨʪʠʬʠʢʘʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ˉ ʊʉ RU ʉ-BY.Aɼ06.B.00505 (ʩʝʨʠʷ RU ˉ0441347) ʦ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ʊʈ ʊʉ 004/2011 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʠʟʢʦʚʦʣʴʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷè, ʠ               ʊʈ 

ʊʉ 020/2011 çʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚè.  
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ʇʈʀʃʆɾɽʅʀɽ ɸ 

 

ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ, ʨʘʟʤʝʨʳ ʦʢʥʘ ʧʦʜ ʫʩʪʘʥʦʚʢʫ, 

ʚʠʜ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʪʝʨʤʠʥʘʣʘ ʟʘʱʠʪʳ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ ʄʈ5 

 

 
 

 
 

ʈʠʩʫʥʦʢ ɸ.1 - ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʄʈ5 
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ʈʠʩʫʥʦʢ ɸ.2 - ʈʘʟʤʝʨʳ ʦʢʥʘ ʠ ʤʦʥʪʘʞʥʳʭ ʦʪʚʝʨʩʪʠʡ ʧʦʜ ʫʩʪʘʥʦʚʢʫ ʄʈ5 
 

 
 

ʈʠʩʫʥʦʢ ɸ.3 ï ɺʠʜ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʪʝʨʤʠʥʘʣʘ ʟʘʱʠʪʳ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ ʄʈ5. 
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ʈʠʩʫʥʦʢ ɸ.4 ï ɺʠʜ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʪʝʨʤʠʥʘʣʘ ʟʘʱʠʪʳ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ ʄʈ5. 

ɺʘʨʠʘʥʪ 2 

 

 
 

ʈʠʩʫʥʦʢ ɸ.5 ï ɺʠʜ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʪʝʨʤʠʥʘʣʘ ʟʘʱʠʪʳ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ ʄʈ5. 
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ʈʠʩʫʥʦʢ ɸ.6 ï ɺʠʜ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʪʝʨʤʠʥʘʣʘ ʟʘʱʠʪʳ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ ʄʈ5. 

ɺʘʨʠʘʥʪ 4 
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