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 ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  
 ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ  . . . . . . . .   178 

R0CE12  ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ,  
 ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ 
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ʇʨʝʜʩʪʘʚʣʷʝʤʘʷ ʙʠʙʣʠʦʪʝʢʘ ʵʣʝʤʝʥʪʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʘʣʠʟʘ-

ʮʠʠ ʩʘʤʦʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʭʩʷ (ʜʘʣʝʝ ʜʣʷ ʢʨʘʪʢʦʩʪʠ ī ʩʘʤʦʩʠʥʭʨʦʥʥʳʭ, 
ʉʉ) ʫʩʪʨʦʡʩʪʚ, ʥʝʟʘʚʠʩʠʤʳʭ ʦʪ ʟʘʜʝʨʞʝʢ ʵʣʝʤʝʥʪʦʚ (ʅɿʕ). ɺ ʝʝ ʩʦʩʪʘʚ 
ʚʭʦʜʷʪ ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʚ ʠʩʭʦʜʥʦʡ 
ʙʠʙʣʠʦʪʝʢʝ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʝʤʝʡʩʪʚʘ ʙʘʟʦʚʳʭ ʤʘʪʨʠʯʥʳʭ ʢʨʠ-
ʩʪʘʣʣʦʚ (ɹʄʂ) ʩʝʨʠʡ 5503/5507  (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ 550*). 

ɼʘʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʉʉ-ʵʣʝʤʝʥʪʦʚ (5503ʉʉ/5507ʉʉ) ï ʨʘʩʰʠʨʝʥʠʝ 
ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʪʘʥʜʘʨʪʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʘʷ ʦʨʠʝʥʪʠ-
ʨʦʚʘʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʠʥʭʨʦʥʥʳʭ ʠ, ʯʘʩʪʠʯʥʦ, ʘʩʠʥʭʨʦʥ-
ʥʳʭ ʧʦʣʫʟʘʢʘʟʥʳʭ ʤʠʢʨʦʩʭʝʤ ʥʘ ɹʄʂ ʩʝʨʠʡ 550*. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷ-
ʱʝʤ ʨʫʢʦʚʦʜʩʪʚʝ ʥʝ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʢʦʥʩʪʨʫʢʮʠʠ ɹʄʂ ʩʝʨʠʡ 
550*, ʥʦʤʠʥʘʣʴʥʳʭ ʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʷʭ ʠʭ ʵʣʝʢʪʨʠʯʝ-
ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʪ.ʜ. 

ʊʝʨʤʠʥ "ʥʝʟʘʚʠʩʠʤʳʝ ʦʪ ʟʘʜʝʨʞʝʢ ʵʣʝʤʝʥʪʦʚ" ʦʟʥʘʯʘʝʪ, ʯʪʦ ʣʶ-
ʙʦʡ ʠʥʠʮʠʠʨʦʚʘʥʥʳʡ ʠʟʚʥʝ ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʚ ʵʣʝʤʝʥʪʝ ʜʦʣʞʝʥ 
ʙʳʪʴ ʠʥʜʠʮʠʨʦʚʘʥ (ʟʘʬʠʢʩʠʨʦʚʘʥ ʬʘʢʪ ʝʛʦ ʦʢʦʥʯʘʥʠʷ), ʠ ʟʘʜʝʨʞʢʘ 
ʣʶʙʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʵʣʝʤʝʥʪʘ (ʥʘʧʨʠʤʝʨ, ʠʥʚʝʨʪʦʨʘ) ʤʦʞʝʪ ʠʤʝʪʴ 
ʧʨʦʠʟʚʦʣʴʥʦʝ ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ. ʕʣʝʤʝʥʪʳ ʅɿʕ-ʙʠʙʣʠʦʪʝʢʠ ʤʦʛʫʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʥʭʨʦʥʥʳʭ, ʘʩʠʥʭʨʦʥʥʳʭ ʠʣʠ 
ʢʚʘʟʠʩʘʤʦʩʠʥʭʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʥʳʝ ʫʩʣʦʚʠʷ ʥʝ 
ʩʦʙʣʶʜʘʶʪʩʷ ʠʣʠ ʩʦʙʣʶʜʘʶʪʩʷ ʯʘʩʪʠʯʥʦ. ɺʩʝ ʵʣʝʤʝʥʪʳ ʢʣʘʩʩʦʚ ñʃʦ-
ʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʧʨʦʩʪʫʶ ʬʫʥʢʮʠʶò ʠ ñʃʦʛʠʯʝʩʢʠʝ 
ʵʣʝʤʝʥʪʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʩʣʦʞʥʫʶ ʬʫʥʢʮʠʶò ʥʝ ʩʦʜʝʨʞʘʪ ʢʘʢʦʡ-ʣʠʙʦ 
ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ ʩʧʝʮʠʬʠʢʠ ʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʨʘʩʰʠʨʝʥʠʝ 
ʪʨʘʜʠʮʠʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʝʩʣʠ 
ʵʪʦ ʥʝ ʦʛʦʚʦʨʝʥʦ ʦʩʦʙʦ, ʧʦʜ ʪʝʨʤʠʥʦʤ "ʩʘʤʦʩʠʥʭʨʦʥʥʳʡ" (ʉʉ) ʙʫʜʝʪ 
ʧʦʥʠʤʘʪʴʩʷ ʅɿʕ-ʠʩʧʦʣʥʝʥʠʝ. 

ʆʧʠʩʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʦʜʝʨʞʘʪ ʢʨʘʪʢʠʝ ʩʪʨʫʢʪʫʨʥʦ-
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʪʘʙʣʠʮʳ ʠʩ-
ʪʠʥʥʦʩʪʠ ʠ (ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ) ʩʠʛʥʘʣʴʥʳʝ ʛʨʘʬʳ. ɺ ʥʦʪʘʮʠʠ ʣʦʛʠʯʝ-
ʩʢʠʭ ʬʫʥʢʮʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʤʚʦʣʳ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩʣʦʞʝʥʠʷ 
"+", ʫʤʥʦʞʝʥʠʷ "*" ʠ ʠʥʚʝʨʩʠʠ "/" (ʠʣʠ "     "). 

ʉʉ-ʵʣʝʤʝʥʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʥʜʠʢʘʮʠʶ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝ-
ʨʝʭʦʜʘ ʠʟ ʨʘʙʦʯʝʡ ʬʘʟʳ ʚ ʧʨʦʤʝʞʫʪʦʯʥʫʶ (ʩʧʝʡʩʝʨ) ʠ ʦʙʨʘʪʥʦ. 

ʉʧʝʡʩʝʨʳ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ 0 ʠ 1. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʠ ʩʭʝʤʳ ʠʤʝʶʪ ʥʘ 
ʚʭʦʜʝ ʢʘʢʠʝ-ʣʠʙʦ ʩʠʛʥʘʣʳ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʝ: 

ī ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʫʥʘʨʥʳʝ (ʥʝʧʘʨʥʳʝ)  ʚʭʦʜʥʳʝ ʩʠʛʥʘʣʳ; 
ī ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʠʬʘʟʥʳʝ (ʧʘʨʥʳʝ) ʩʠʛʥʘʣʳ;  
ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʘʨʘʬʘʟʥʳʝ ʩʠʛʥʘʣʳ ʙʝʟ ʩʧʝʡʩʝʨʘ; 
ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʘʨʘʬʘʟʥʳʝ ʩʠʛʥʘʣʳ ʩʦ ʩʧʝʡʩʝʨʦʤ; 
ï ʠʥʜʠʢʘʪʦʨʥʳʝ ʫʥʘʨʥʳʝ ʩʠʛʥʘʣʳ; 
ï ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ (ʩʠʛʥʘʣʳ ʨʘʟʨʝʰʝʥʠʷ), 
ï ʤʫʣʴʪʠʩʪʘʙʠʣʴʥʳʝ ʩʠʛʥʘʣʳ. 
ʇʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʫʥʘʨʥʳʤ ʩʠʛʥʘʣʦʤ ʧʦʥʠʤʘʝʪʩʷ ʦʙʳʯʥʳʡ 

ʥʝʧʘʨʥʳʡ ʩʠʛʥʘʣ, ʥʘʧʨʠʤʝʨ, ʫʥʘʨʥʳʡ ʚʭʦʜ D ʫ D-ʪʨʠʛʛʝʨʘ. 
ʇʦʜ ʙʠʬʘʟʥʳʤ ʩʠʛʥʘʣʦʤ (ɹʌ) ʧʦʥʠʤʘʝʪʩʷ ʧʘʨʘ ʚʳʭʦʜʦʚ ʙʠʩʪʘ-

ʙʠʣʴʥʦʡ ʷʯʝʡʢʠ (ʥʘʟʚʘʥʠʝ ʩʠʛʥʘʣʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʛʦ ʨʦʜʩʪʚʝʥʥʫʶ 
ʩʚʷʟʴ ʩ ʪʘʢʦʡ ʷʯʝʡʢʦʡ). ɹʠʬʘʟʥʳʡ ʩʠʛʥʘʣ ʠʤʝʝʪ ʜʚʘ ʫʩʪʦʡʯʠʚʳʭ ʩʦ-
ʩʪʦʷʥʠʷ (01 ʠ 10) ʠ ʪʦʣʴʢʦ ʦʜʥʦ ʪʨʘʥʟʠʪʥʦʝ (ʧʝʨʝʭʦʜʥʦʝ) ʩʦʩʪʦʷʥʠʝ 
(00 ʠʣʠ 11). 

ʇʦʜ ʧʘʨʘʬʘʟʥʳʤ ʩʠʛʥʘʣʦʤ ʙʝʟ ʩʧʝʡʩʝʨʘ (ʇʌ) ʧʦʥʠʤʘʝʪʩʷ ʧʘʨʘ 
ʩʠʛʥʘʣʦʚ, ʠʤʝʶʱʘʷ ʜʚʘ ʫʩʪʦʡʯʠʚʳʭ ʩʦʩʪʦʷʥʠʷ: (01 ʠ 10) ʠ ʜʚʘ ʪʨʘʥ-
ʟʠʪʥʳʭ ʩʦʩʪʦʷʥʠʷ (00 ʠ 11). ʇʨʠʤʝʨ ï ʚʭʦʜ ʠ ʚʳʭʦʜ ʠʥʚʝʨʪʦʨʘ. 

ʇʦʜ ʧʘʨʘʬʘʟʥʳʤ ʩʠʛʥʘʣʦʤ ʩʦ ʩʧʝʡʩʝʨʦʤ (ʇʌʉ) ʧʦʥʠʤʘʝʪʩʷ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʦʜʥʦʨʘʟʨʷʜʥʦʛʦ ʩʠʛʥʘʣʘ ʜʚʫʤʷ ʙʠʪʘʤʠ. ʅʘʧʨʠ-
ʤʝʨ, 0 ʢʦʜʠʨʫʝʪʩʷ ʢʘʢ 01, ʘ 1 ï ʢʘʢ 10. ʈʦʣʴ ʩʧʝʡʩʝʨʘ ʠʛʨʘʝʪ ʦʜʠʥ ʠʟ 
ʜʚʫʭ ʥʘʙʦʨʦʚ ï 00 ʠʣʠ 11. ʉʠʛʥʘʣ ʇʌʉ ʠʤʝʝʪ ʪʨʠ ʫʩʪʦʡʯʠʚʳʭ ʩʦʩʪʦʷ-
ʥʠʷ: 01, 10 ʠ 00 (ʠʣʠ 11). 

ʇʦʜ ʤʫʣʴʪʠʩʪʘʙʠʣʴʥʳʤ ʩʠʛʥʘʣʦʤ (ʄʉ) ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 
ʠʟ m ʩʠʛʥʘʣʦʚ, ʠʤʝʶʱʘʷ ʦʜʥʦ ʩʧʝʡʩʝʨʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ 
ʩʠʛʥʘʣʳ ʧʨʠʥʠʤʘʶʪ ʦʜʠʥʘʢʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʠ m ʨʘʙʦʯʠʭ ʩʦʩʪʦʷʥʠʡ, ʚ 
ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʩʠʛʥʘʣʦʚ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ, 
ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʩʧʝʡʩʝʨʥʦʤʫ. ʇʨʠʤʝʨ ï ʩʠʛʥʘʣʳ ʚʳʙʦʨʢʠ ʦʜʥʦʢʘʩ-
ʢʘʜʥʦʛʦ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ. 

ɽʩʣʠ ʙʠʙʣʠʦʪʝʯʥʳʡ ʵʣʝʤʝʥʪ ʥʝ ʠʤʝʝʪ ʩʠʛʥʘʣʘ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ, 
ʪʦ ʪʠʧ ʩʧʝʡʩʝʨʘ ʚ ʥʘʟʚʘʥʠʠ ʵʣʝʤʝʥʪʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʠʧ ʩʧʝʡʩʝʨʘ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʇʌʉ-ʚʭʦʜʦʚ; ʥʘʧʨʠʤʝʨ, ʚ ʥʘʟʚʘʥʠʠ ʵʣʝʤʝʥʪʘ R010 
(ʦʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ) ʩʦʩʪʦʷʥʠʝ ʩʧʝʡʩʝʨʘ 
(ʨʝʞʠʤʘ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ) ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʭ ʇʌʉ-ʩʠʛʥʘʣʦʚ ï RS=00. 
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ɽʩʣʠ ʙʠʙʣʠʦʪʝʯʥʳʡ ʵʣʝʤʝʥʪ ʠʤʝʝʪ ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ (ʥʘ-

ʧʨʠʤʝʨ, R0E10 ï ʦʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ ʠ 
ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ), ʪʦ ʚ ʥʘʟʚʘʥʠʠ ʵʣʝʤʝʥʪʘ ʫʢʘʟʳʚʘʝʪʩʷ ʪʠʧ ʩʧʝʡʩʝ-
ʨʘ ʠʤʝʥʥʦ ʧʦ ʩʠʛʥʘʣʫ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʫʣʝʚʦʝ 
ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʟʘʧʨʝʱʘʝʪ ʟʘʧʠʩʴ ʚ ʪʨʠʛʛʝʨ ʩʦ-
ʩʪʦʷʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ RS-ʚʭʦʜʦʚ, ʠ ʪʨʠʛʛʝʨ ʭʨʘʥʠʪ ʠʥʬʦʨʤʘʮʠʶ, 
ʟʘʧʠʩʘʥʥʫʶ ʚ ʥʝʛʦ ʨʘʥʝʝ. 

ɼʣʷ ʵʣʝʤʝʥʪʦʚ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʪʠʧ ʩʧʝʡʩʝʨʘ ʫʧʨʘʚʣʷʶʱʝʛʦ 
ʩʠʛʥʘʣʘ, ʫʢʘʟʘʥʥʳʡ ʚ ʥʘʟʚʘʥʠʠ ʵʣʝʤʝʥʪʘ, ʤʦʞʝʪ ʩʦʚʧʘʜʘʪʴ ʠʣʠ ʦʪʣʠʯʘʪʴ-
ʩʷ ʦʪ ʪʠʧʘ ʩʧʝʡʩʝʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʇʌʉ-ʩʠʛʥʘʣʦʚ. ʅʘʧʨʠʤʝʨ, ʫ ʵʣʝ-
ʤʝʥʪʘ R0RE11 ʦʥʠ ʩʦʚʧʘʜʘʶʪ, ʘ ʫ ʵʣʝʤʝʥʪʘ R0RE12 ï ʦʪʣʠʯʘʶʪʩʷ. ʊʠʧ 
ʩʧʝʡʩʝʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʇʌʉ-ʩʠʛʥʘʣʦʚ, ʝʩʣʠ ʪʘʢʦʚʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, 
ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʪʝʢʩʪʝ ʦʧʠʩʘʥʠʷ ʵʣʝʤʝʥʪʘ ʠ ʚ ʪʘʙʣʠʮʝ ʠʩʪʠʥʥʦʩʪʠ. 

ʅʘ ʨʠʩʫʥʢʘʭ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 
B (BB) ï ʧʨʷʤʦʡ (ʦʙʨʘʪʥʳʡ) ʩʠʛʥʘʣ ɹʌ-ʩʠʛʥʘʣʘ, ʥʘʧʨʠʤʝʨ, B2, 

B2B ï ʚʪʦʨʦʡ ɹʌ-ʩʠʛʥʘʣ ʥʘ ʚʭʦʜʝ ʠʥʜʠʢʘʪʦʨʘ AOAOAI; 
C ï ʫʥʘʨʥʳʡ ʩʠʛʥʘʣ ʩʘʤʦʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ ʚ ʥʫʣʴ; 
D  ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʫʥʘʨʥʳʡ ʩʠʛʥʘʣ (ʩʠʛʥʘʣ ʜʘʥʥʳʭ);  
E ï ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ (ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ); 
G ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʛʠʩʪʝʨʝʟʠʩʥʦʛʦ ʪʨʠʛʛʝʨʘ ʚ ʘʙʙʨʝʚʠʘʪʫʨʝ ʥʘ-

ʟʚʘʥʠʷ ʵʣʝʤʝʥʪʘ ʠ ʦʙʦʟʥʘʯʝʥʠʠ ʚʳʧʦʣʥʷʝʤʦʡ ʠʤ ʬʫʥʢʮʠʠ; 
I ï ʫʥʘʨʥʳʡ ʩʠʛʥʘʣ ʠʥʜʠʢʘʮʠʠ ʪʝʢʫʱʝʡ ʬʘʟʳ ʨʘʙʦʪʳ ʩʭʝʤʳ; 
P ï ʫʥʘʨʥʳʡ ʩʠʛʥʘʣ ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʝʜʠʥʠʮʫ; 
P (PB) ï ʧʨʷʤʦʡ (ʦʙʨʘʪʥʳʡ) ʩʠʛʥʘʣ ʇʌʉ-ʩʠʛʥʘʣʘ; 
R, RT  ï ʫʥʘʨʥʳʡ ʩʠʛʥʘʣ ʩʠʥʭʨʦʥʥʦʛʦ (ʘʩʠʥʭʨʦʥʥʦʛʦ) ʩʙʨʦʩʘ; 
R + S ï ʧʘʨʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ ʩʙʨʦʩʘ/ʫʩʪʘʥʦʚʢʠ RS-

ʪʨʠʛʛʝʨʘ; 
RT + ST ï ʧʘʨʥʳʡ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ ʩʘʤʦʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦ-

ʩʘ/ʫʩʪʘʥʦʚʢʠ RS-ʪʨʠʛʛʝʨʘ; 
S, ST ï ʫʥʘʨʥʳʡ ʩʠʛʥʘʣ ʩʠʥʭʨʦʥʥʦʡ ʠʣʠ ʘʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ 

ʝʜʠʥʠʮʫ; 
W ï ʫʥʘʨʥʳʡ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʩʘʤʦʩʠʥʭʨʦʥʥʦʛʦ 

ʩʙʨʦʩʘ/ʫʩʪʘʥʦʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʥʳʭ ʩʠʛʥʘʣʦʚ RT, ST; 
0 (1) ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʥʫʣʝʚʦʛʦ (ʝʜʠʥʠʯʥʦʛʦ) ʩʧʝʡʩʝʨʘ ʚ ʘʙʙʨʝ-

ʚʠʘʪʫʨʝ ʥʘʟʚʘʥʠʷ ʵʣʝʤʝʥʪʘ ʠ ʦʙʦʟʥʘʯʝʥʠʠ ʬʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʦʡ 
ʵʣʝʤʝʥʪʦʤ. 

ɿʥʘʢʦʤ + ʚ ʠʤʝʥʠ ʩʠʛʥʘʣʘ ʧʦʤʝʯʝʥʦ ʝʛʦ ʙʫʜʫʱʝʝ ʟʥʘʯʝʥʠʝ. 
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ʉʠʤʚʦʣ * ʚ ʪʘʙʣʠʮʘʭ ʠʩʪʠʥʥʦʩʪʠ ʦʟʥʘʯʘʝʪ ʣʶʙʦʝ ʚʦʟʤʦʞʥʦʝ ʩʦ-
ʩʪʦʷʥʠʝ, "X" ï ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ.  

ʉʠʤʚʦʣ     ʚ ʫʩʣʦʚʥʦʤ ʛʨʘʬʠʯʝʩʢʦʤ ʦʙʦʟʥʘʯʝʥʠʠ (ʋɻʆ) ʦʟʥʘʯʘʝʪ, 
ʯʪʦ ʵʪʦ ʵʣʝʤʝʥʪ ʩ ʪʨʝʤʷ ʩʦʩʪʦʷʥʠʷʤʠ ʠ ʜʦʦʧʨʝʜʝʣʝʥʠʝʤ ʜʦ ʚʳʩʦʢʦʛʦ 
ʫʨʦʚʥʷ. 

ʉʠʤʚʦʣ     ʚ ʋɻʆ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʪʦ ʵʣʝʤʝʥʪ ʩ ʪʨʝʤʷ ʩʦʩʪʦʷʥʠʷʤʠ ʠ 
ʜʦʦʧʨʝʜʝʣʝʥʠʝʤ ʜʦ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ. 

ʉʠʤʚʦʣ    ʚ ʋɻʆ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳʭʦʜʳ ʵʣʝʤʝʥʪʘ ʚ ʨʘʙʦʯʠʭ ʩʦ-
ʩʪʦʷʥʠʷʭ ï ʠʥʚʝʨʩʥʳʝ, ʘ ʚ ʩʦʩʪʦʷʥʠʠ ʩʧʝʡʩʝʨʘ ï ʦʜʠʥʘʢʦʚʳʝ. 

ɺ ʪʘʙʣʠʮʝ ʠʩʪʠʥʥʦʩʪʠ ʜʣʷ ʨʷʜʘ ʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, G0P2, G0PI, 
G0PI2, G1P2, G1PI, G1PI2 ʠ ʜʨʫʛʠʭ, ʥʝʢʦʪʦʨʳʝ ʢʦʤʙʠʥʘʮʠʠ ʚʭʦʜʦʚ ʧʦ-
ʤʝʯʝʥʳ (ʚʳʜʝʣʝʥʳ ʩʝʨʳʤ) ʢʘʢ ʟʘʧʨʝʱʝʥʥʳʝ. ʉ ʧʦʟʠʮʠʡ ʩʘʤʦʩʠʥʭʨʦʥʠʟʘ-
ʮʠʠ ʵʪʠ ʩʦʩʪʦʷʥʠʷ ʥʝʜʦʧʫʩʪʠʤʳ, ʪʘʢ ʢʘʢ ʥʘʨʫʰʘʝʪʩʷ ʢʦʥʪʨʦʣʴ ʜʝʡʩʪʚʠ-
ʪʝʣʴʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɽʩʣʠ ʪʘʢʠʝ ʢʦʤʙʠʥʘʮʠʠ ʧʦʷ-
ʚʷʪʩʷ ʥʘ ʚʭʦʜʘʭ ʵʣʝʤʝʥʪʘ, ʩʠʩʪʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ñʂʦʚʯʝʛò ʚʳʜʘʩʪ ʧʨʝʜʫ-
ʧʨʝʞʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʶ.  

ɺ ʪʘʙʣʠʮʝ ʟʘʜʝʨʞʝʢ ʵʣʝʤʝʥʪʘ ʧʨʠʚʝʜʝʥʳ ʟʘʜʝʨʞʢʠ ʧʝʨʝʢʣʶʯʝʥʠ  ̫ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʳʭʦʜʘ ʵʣʝʤʝʥʪʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʭʦʜʘ, ʫʢʘʟʘʥʥʦʛʦ ʚ 
ʧʫʪʠ, ʜʣʷ ɹʄʂ ʩʝʨʠʠ 5503/5507. ɿʥʘʯʝʥʠʷ t01 ʠ t10 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘ-
ʜʝʨʞʢʘʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʳʭʦʜʘ ʠʟ ʩʦʩʪʦʷʥʠʷ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ (ʣʦʛʠ-
ʯʝʩʢʦʛʦ 0) ʚ ʩʦʩʪʦʷʥʠʝ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ (ʣʦʛʠʯʝʩʢʫʶ 1) ʠ ʥʘʦʙʦʨʦʪ.  

ʊʝʨʤʠʥ çʢʘʩʢʘʜʥʦʩʪʴ ʵʣʝʤʝʥʪʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʘʥʥʦʤ ʨʫʢʦʚʦ-
ʜʩʪʚʝ ʚ ʜʚʫʭ ʩʤʳʩʣʘʭ: ʣʦʛʠʯʝʩʢʦʤ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʤ. 

ɺ ʣʦʛʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʪʝʨʤʠʥ çʢʘʩʢʘʜʥʦʩʪʴè ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʧʠ-
ʩʘʥʠʠ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʩʣʦʞʥʫʶ ʬʫʥʢʮʠʶ. ɺ ʥʘʯʘ-
ʣʝ ʠʤʝʥʠ ʵʣʝʤʝʥʪʘ ʫʢʘʟʳʚʘʝʪʩʷ ʦʙʦʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʛʨʫʧʧ ʚʭʦʜʦʚ ʧʝʨ-
ʚʦʛʦ ʢʘʩʢʘʜʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʦʚ ʢʘʞʜʦʡ ʛʨʫʧʧʳ. ɼʘʣʝʝ ʜʘʝʪʩʷ ʦʙʦʟʥʘ-
ʯʝʥʠʝ ʬʫʥʢʮʠʡ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʢʘʩʢʘʜʦʚ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ ʋɻʆ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʪʝʨʤʠʥʦʤ ʣʦʛʠʯʝʩʢʦʡ ʢʘʩʢʘʜʥʦʩʪʠ ʵʣʝʤʝʥʪʳ AND4 ʠ AND4M ï ʦʜʥʦ-
ʢʘʩʢʘʜʥʳʝ, ʘ ʵʣʝʤʝʥʪ A44OI ï ʜʚʫʭʢʘʩʢʘʜʥʳʡ.  
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ɺ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʝ ʪʝʨʤʠʥ çʦʜʥʦʢʘʩʢʘʜʥʦʩʪʴè ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʩʤʳʩʣʝ. ʇʨʠ ʵʪʦʤ ʦʜʥʦʢʘʩʢʘʜʥʳʤ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪ, 
ʠʤʝʶʱʠʡ ʦʜʠʥ ʚʥʝʰʥʠʡ ʚʳʭʦʜ, ʦʜʥʫ ʦʜʥʦʚʳʭʦʜʦʚʫʶ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʫʶ ʯʘʩʪʴ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʣʦʛʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʵʣʝʤʝʥʪʘ, ʠ ʚ ʥʝʢʦ-
ʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʥʚʝʨʪʦʨʦʚ ʠʣʠ ʧʦʚʪʦʨʠʪʝʣʝʡ. ɺ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ AND4 ï ʜʚʫʭʢʘʩʢʘʜʥʳʡ ʵʣʝʤʝʥʪ, 
AND4M ʠ A44OI ï ʦʜʥʦʢʘʩʢʘʜʥʳʝ. 

ɺ ʉʉ-ʩʭʝʤʝ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʛʦ (ʛʣʦʙʘʣʴʥʦʛʦ) 
ʩʠʛʥʘʣʘ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʫʪʝʤ ʩʙʦʨʢʠ ʣʦʢʘʣʴʥʳʭ 
ʩʠʛʥʘʣʦʚ ʠʥʜʠʢʘʮʠʠ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʳ ʦʙʦʟʥʘʯʝʥʠʝ, ʬʫʥʢʮʠʷ ʠ 
ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʛʠʩʪʝʨʝʟʠʩʥʦʛʦ ʪʨʠʛʛʝʨʘ (G-
ʪʨʠʛʛʝʨʘ) GI2 ï ʠʥʜʠʢʘʪʦʨʘ ʜʚʫʭ ʣʦʢʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʠʥʜʠʢʘʮʠʠ.  

 

 

 

 

ʈʠʩʫʥʦʢ 2  ɼʚʫʭʚʭʦʜʦʚʦʡ G-ʪʨʠʛʛʝʨ: (ʘ) ʋɻʆ ʠ ʚʳʧʦʣʥʷʝʤʘʷ ʬʫʥʢʮʠʷ, 
(ʙ) ʢʦʨʨʝʢʪʥʘʷ ʠ (ʚ) ʥʝʢʦʨʨʝʢʪʥʘʷ ʨʝʘʣʠʟʘʮʠʠ 

ɽʩʣʠ ʥʘʙʦʨʳ ʥʘ ʚʭʦʜʘʭ I0 ʠ I1 (00 ʠ 11) ʬʠʢʩʠʨʫʶʪʩʷ ʥʘ ʜʣʠʪʝʣʴ-
ʥʦʝ ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʫʩʧʝʚʘʶʪ ʟʘʢʦʥʯʠʪʴʩʷ ʚʩʝ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, 
ʦʙʘ ʚʘʨʠʘʥʪʘ ʨʝʘʣʠʟʘʮʠʠ (ʙ) ʠ (ʚ) ʩʚʦʙʦʜʥʳ ʦʪ ʩʦʩʪʷʟʘʥʠʡ. ʆʜʥʘʢʦ ʝʩ-
ʣʠ ʚ ʩʭʝʤʝ (ʙ) ʠʟʤʝʥʝʥʠʝ ʚʳʭʦʜʘ ï ʧʨʠʟʥʘʢ ʦʢʦʥʯʘʥʠʷ ʚʩʝʭ ʧʝʨʝʭʦʜʥʳʭ 
ʧʨʦʮʝʩʩʦʚ, ʪʦ ʚ ʩʭʝʤʝ (ʚ) ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʚʳʭʦʜʘ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ 
ʚ ʧʝʨʚʦʤ ʢʘʩʢʘʜʝ ʤʦʛʫʪ ʧʨʦʜʦʣʞʘʪʴʩʷ.  

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ ʵʣʝʤʝʥʪʘ GI2 
ˉ 

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜ 

I0 I1 Q 
1 0 0 0  
2 0 1 ʭʨʘʥʝʥʠʝ 
3 1 0 ʭʨʘʥʝʥʠʝ 
4 1 1 1 

Q+ = I0*I1 + Q*(I0+I1) 
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G-ʪʨʠʛʛʝʨ ʜʦʣʞʝʥ ʠʥʜʠʮʠʨʦʚʘʪʴ ʦʢʦʥʯʘʥʠʝ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝ 
ʪʦʣʴʢʦ ʚ ʩʭʝʤʘʭ, ʬʦʨʤʠʨʫʶʱʠʭ ʝʛʦ ʚʭʦʜʳ, ʥʦ ʠ ʚ ʩʝʙʝ ʩʘʤʦʤ. ʇʨʠ ʵʪʦʤ 
ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʷʟʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʦʜʥʦʛʦ ʦʜʥʦʢʘʩʢʘʜ-
ʥʦʛʦ ʵʣʝʤʝʥʪʘ ʥʝʚʦʟʤʦʞʥʳ, ʪ.ʢ. ʚʨʝʤʷ ʝʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚ 
ʦʩʥʦʚʥʦʤ, ʧʝʨʝʟʘʨʷʜʦʤ ʝʛʦ ʚʳʭʦʜʥʦʡ ʝʤʢʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʩʦʩʪʷʟʘʥʠʷ ʚ ʩʭʝʤʝ (ʚ) G-ʪʨʠʛʛʝʨʘ. ʀʩ-
ʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ I0=I1=0, ʧʨʠ ʵʪʦʤ ʥʘ ʚʳʭʦʜʘʭ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʧʝʨ-
ʚʦʛʦ ʢʘʩʢʘʜʘ ʣʦʛʠʯʝʩʢʘʷ 1, ʘ Q=0. ʀʟʤʝʥʝʥʠʝ  ʚʳʭʦʜʘ (Q=1) ʧʨʦʠʟʦʡ-
ʜʝʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʳʧʦʣʥʠʪʩʷ ʫʩʣʦʚʠʝ I0=I1=1. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 
ʟʘʜʝʨʞʢʠ ʵʣʝʤʝʥʪʦʚ D2 ʠ D3 ʪʘʢ ʚʝʣʠʢʠ, ʯʪʦ ʩʠʛʥʘʣʳ ʥʘ ʠʭ ʚʳʭʦʜʘʭ 
ʦʩʪʘʣʠʩʴ ʨʘʚʥʳʤʠ 12, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʜʠʥ ʠʟ ʚʭʦʜʦʚ I0 ʠʣʠ I1 ʧʝʨʝʰʝʣ ʚ 
ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ 0. ʇʨʠ ʵʪʦʤ ʚʳʭʦʜ ʵʣʝʤʝʥʪʘ D1 ʩʪʘʥʝʪ ʨʘʚʥʳʤ 1. ʊʦʛʜʘ 
ʚʳʭʦʜ Q ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʠʟ 1 ʚ 0, ʥʝ ʜʦʞʠʜʘʷʩʴ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ 
ʧʨʦʮʝʩʩʦʚ ʚ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʘʭ ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ, ʪ.ʝ. ʚʳʧʦʣʥʝʥʠ  ̫ ʫʩʣʦʚʠ  ̫
I0=I1=0; ʩʭʝʤʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʚʳʧʦʣʥʠʪ ʬʫʥʢʮʠ  ʁʠʥʜʠʢʘʪʦʨʘ.  

ʈʝʘʣʠʟʘʮʠʷ ʩʣʦʞʥʳʭ ʠʥʜʠʢʘʪʦʨʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʉʉ-
ʵʣʝʤʝʥʪʦʚ, ʵʬʬʝʢʪʠʚʥʳʭ ʧʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ ʠ ʘʧʧʘʨʘʪʥʳʤ ʟʘʪʨʘʪʘʤ, 
ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʜʥʦʢʘʩʢʘʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʫʥʠʚʝʨʩʘʣʴ-
ʥʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʙʘʟʠʩʝ ʀ-ʀʃʀ-ʅɽ/ʀʃʀ-ʀ-ʅɽ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ 
ʚʚʦʜ ʚ ʙʠʙʣʠʦʪʝʢʫ ʵʣʝʤʝʥʪʦʚ ʚ ʙʘʟʠʩʝ ʀ-ʀʃʀ-ʅɽ ʠ ʀʃʀ-ʀ-ʅɽ, ʥʝ 
ʠʤʝʶʱʠʭ ʉʉ-ʩʧʝʮʠʬʠʢʠ.  

ɺ ʥʘʩʪʦʷʱʝʤ ʨʫʢʦʚʦʜʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 252 ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʘ ʠ 
13 ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ.3 

  
2..ʅʘʧʦʤʥʠʤ, ʯʪʦ ʩʘʤʦʩʠʥʭʨʦʥʥʘʷ ʩʭʝʤʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ G-ʪʨʠʛʛʝʨ) ʜʦʣʞʥʘ 

ʨʘʙʦʪʘʪʴ ʢʦʨʨʝʢʪʥʦ ʧʨʠ ʣʶʙʳʭ ʚʝʣʠʯʠʥʘʭ ʟʘʜʝʨʞʝʢ ʚ ʝʝ ʵʣʝʤʝʥʪʘʭ.  
3 ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʤʦʥʦʛʨʘʬʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʬʠ-

ʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ ˉˉ 13-07-
12068/14 ʦʬʠ_ʤ ʠ 13-07-12062/14 ʦʬʠ_ʤ. 
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1  ʉʦʩʪʘʚ ʙʠʙʣʠʦʪʝʢʠ 5503ʉʉ/5507ʉʉ 
ɺ ʩʦʩʪʘʚ ʙʠʙʣʠʦʪʝʢʠ 5503ʉʉ/5507ʉʉ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ 

ʵʣʝʤʝʥʪʦʚ: 
ǒ ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ: 

ï ʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʧʨʦʩʪʫʶ ʬʫʥʢʮʠʶ; 
ï ʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʩʣʦʞʥʫʶ ʬʫʥʢʮʠʶ; 
ï ʤʫʣʴʪʠʧʣʝʢʩʦʨʳ, 
ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ, ʢʦʤʧʘʨʘʪʦʨʳ, ʤʘʞʦʨʠʪʘʨʥʳʝ ʵʣʝʤʝʥʪʳ; 
ï ʠʥʜʠʢʘʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ; 
ï ʪʨʠʛʛʝʨʳ ï ʯʘʩʪʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ; 
ï ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʢʦʥʯʝʥʥʳʝ ʪʨʠʛʛʝʨʳ; 
ï ʨʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ; 
ï ʨʘʟʨʷʜ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ; 
ï ʵʣʝʤʝʥʪʳ ʦʜʥʦʨʘʟʨʷʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ; 
ï ʘʨʙʠʪʨʳ; 
ï ʵʣʝʤʝʥʪʳ ʰʠʥʳ; 

ǒ ʤʘʢʨʦʵʣʝʤʝʥʪʳ. 

1.1   ʃʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʧʨʦ-
ʩʪʫʶ ʬʫʥʢʮʠʶ 

ʀʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʧʨʦʩʪʫʶ ʬʫʥʢʮʠʶ, 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʟʚʘʥʠʝ ʬʫʥʢʮʠʠ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʦʚ, ʧʨʠʟʥʘʢ 
ʧʘʨʘʬʘʟʥʳʭ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʧʨʠʟʥʘʢ ʠʥʚʝʨʩʥʦʛʦ ʚʳʭʦʜʘ, ʧʨʠʟʥʘʢ 
ʤʦʜʠʬʠʢʘʮʠʠ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ (ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ). 

ʆʙʦʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ: 
ǒ AND ï ʀ; 
ǒ NAN ï ʀ-ʅɽ; 
ǒ NOR ï ʀʃʀ-ʅɽ; 
ǒ OR    ï ʀʃʀ. 

 

ʇʨʠʟʥʘʢ ʤʦʜʠʬʠʢʘʮʠʠ ʌʫʥʢʮʠʷ  

NAN    4    P    B    M 

ʂʦʣʠʯʝʩʪʚʦ 
ʚʭʦʜʦʚ 

ʇʨʠʟʥʘʢ ʠʥʚʝʨʩʥʦʛʦ 
ʚʭʦʜʘ ʇʨʠʟʥʘʢ ʧʘʨʘʬʘʟʥʳʭ 

ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ 



ʉʦʩʪʘʚ ʙʠʙʣʠʦʪʝʢʠ 
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ʀʤʷ ʌʫʥʢʮʠʷ 
AND4M 4ʀ:                I0*I1*I2*I3 
NAN4 4ʀ-ʅɽ:         /(I0*I1*I2*I3) 
NOR4 4ʀʃʀ-ʅɽ:   /(I0+I1+I2+I3) 
OR4M 4ʀʃʀ:          I0+I1+I2+I3 

1.2   ʃʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʩʣʦʞ-
ʥʫʶ ʬʫʥʢʮʠʶ 

ʀʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʩʣʦʞʥʫʶ ʬʫʥʢʮʠʶ, 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʟʥʘʢ ʥʘʣʠʯʠʷ ʦʙʲʝʜʠʥʝʥʥʳʭ ʚʭʦʜʦʚ, ʥʘʟʚʘʥʠʝ 
ʬʫʥʢʮʠʠ ʧʝʨʚʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʩʢʘʜʘ, ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʦʚ ʧʝʨʚʦʛʦ 
ʢʘʩʢʘʜʘ, ʥʘʟʚʘʥʠʷ ʬʫʥʢʮʠʡ ʩʣʝʜʫʶʱʠʭ ʣʦʛʠʯʝʩʢʠʭ ʢʘʩʢʘʜʦʚ, ʥʦʤʝʨ 
ʤʦʜʠʬʠʢʘʮʠʠ ʵʣʝʤʝʥʪʘ (ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ). 

ʆʙʦʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ: 
ǒ A ï ʀ (AND); 
ǒ O ï ʀʃʀ (OR); 
ǒ I  ï ʬʫʥʢʮʠʷ ʠʥʚʝʨʩʠʠ. 
ɽʩʣʠ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʝʚʳʰʘʝʪ 6 ʟʥʘʢʦʚ, ʪʦ ʢʦʣʠʯʝʩʪ-

ʚʦ ʚʭʦʜʦʚ ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʫʱʝʥʦ. 

ʀʤʷ ʌʫʥʢʮʠʷ 
1 2 

A221OI /(I0*I1+I2*I3+I4) 
A2222I /(I0*I1+I2*I3+I4*I5+I6*I7) 
A222OI /(I0*I1+I2*I3+I4*I5) 
A2O3I /(I0*I1+I2+I3) 
A2O4I /(I0*I1+I2+I3+I4) 
A2OAI /((I0*I1+I2)*I3) 
A31OI1 /(I0*I1*I2+I3) 
A322OI /(I0*I1*I2+I3*I4+I5*I6) 
A32OI /(I0*I1*I2+I3*I4) 
A333OI /(I0*I1*I2+I3*I4*I5+I6*I7*I8) 

ʌʫʥʢʮʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʦʚ 
ʧʝʨʚʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʩʢʘʜʘ 

ʌʫʥʢʮʠʠ ʩʣʝʜʫʶʱʠʭ 
ʣʦʛʠʯʝʩʢʠʭ ʢʘʩʢʘʜʦʚ 

A31   OI   1 
ʅʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ 

U 
ʇʨʠʟʥʘʢ ʥʘʣʠʯʠʷ ʦʙʲʝ-

ʜʠʥʝʥʥʳʭ ʚʭʦʜʦʚ 
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  ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 

1 2 
A33OI /(I0*I1*I2+I3*I4*I5) 
A41OI /(I0*I1*I2*I3+I4) 
A42OI /(I0*I1*I2*I3+I4*I5) 
A43OI /(I0*I1*I2*I3+I4*I5*I6) 
A44OI /(I0*I1*I2*I3+I4*I5*I6*I7) 
AOAI1 /((I0*I1+I2*I3)*I4)B 
AOAI2 /((I0*I1+I2*I3+I4)*I5) 
AOAI8 /((I0*I1+I2)*(I3*I4+I5)) 
AOAO1 (I0*I1+I2*I3)*I4+(I3*I5+I1*I6)*I7 
AOAOI1 /((I0*I1+I2*I3)*I4+I5) 
AOAOI2 /((I0*I1+I2*I3)*I4+I5*I6+I7*I8) 
AOAOI3 /((I0*I1+I2*I3)*I4+I5*I6) 
AOAOI5 /((I0*I1+I2)*I3+I4) 
AOAOI6 /(((I0*I1+I2)*I3+I4)*I5+I6) 
AOAOI7 /((I0*I1+I2)*I3+(I4*I5+I6)*I7) 
O221AI /((I0+I1)*(I2+I3)*I4) 
O2222I /((I0+I1)*(I2+I3)*(I4+I5)*(I6*I7)) 
O222AI /((I0+I1)*(I2+I3)*(I4+I5)) 
O2A3I /((I0+I1)*I2*I3) 
O2A4I /((I0+I1)*I2*I3*I4) 
O2AOI /((I0+I1)*I2+I3) 
O322AI /((I0+I1+I2)*(I3+I4)*(I5+I6)) 
O32AI /((I0+I1+I2)*(I3+I4)) 
O331AI /((I0+I1+I2)*(I3+I4+I5)*I6) 
O333AI /((I0+I1+I2)*(I3+I4+I5)*(I6+I7+I8)) 
O33AI /((I0+I1+I2)*(I3+I4+I5)) 
O3A1I /((I0+I1+I2)*I3) 
O41AI /((I0+I1+I2+I3)*I4) 
O42AI /((I0+I1+I2+I3)*(I4+I5)) 
O43AI /((I0+I1+I2+I3)*(I4+I5+I6)) 
O44AI /((I0+I1+I2+I3)*(I4+I5+I6+I7)) 
OAOA1 ((I0+I1)*(I2+I3)+I4)*((I3+I5)*(I1+I6)+I7)     
OAOAI1 /(((I0+I1)*(I2+I3)+I4)*I5) 
OAOAI2 /(((I0+I1)*(I2+I3)+I4)*(I5+I6)*(I7+I8)) 
OAOAI3 /(((I0+I1)*(I2+I3)+I4)*(I5+I6)) 
OAOAI5 /(((I0+I1)*I2+I3)*I4) 
OAOAI6 /((((I0+I1)*I2+I3)*I4+I5)*I6) 
OAOAI7 /(((I0+I1)*I2+I3)*((I4+I5)*I6+I7)) 
OAOAOI /(((I0+I1)*(I2+I3)+I4)*((I1+I5)*(I3+I6)+I7)+I8) 
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  ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 
1 2 

OAOI1 /((I0+I1)*(I2+I3)+I4) 
OAOI2 /((I0+I1)*(I2+I3)*I4+I5) 
OAOI8 /((I0+I1)*I2+(I3+I4)*I5) 
UOAOAI /(((I0+I1)*I3+I0*I1)*I2) 
UOAOI /(I0*(I1+I2)+I1*I3) 
UOAOI1 /((I0+I1)*I2+I0*I1*I3) 
UOAOI2 /((I0+I1+I2)*I3+I0*I1) 
UOAOI3 /((I0+I1)*(I2+I3)+I2*I3) 
UOAOI4 /(I0*I1*(I2+I3)+I2*I3) 
UOAOI5 /((I0+I1)*I2+I0*I1+I3) 
UOAOI6 /((I0+I1+I2)*I3+I0*I1*I2) 
UOAOI7 /((I0+I1)*I2*I3+I0*I1*(I2+I3)) 
UOAOI8 /((I0+I3)*(I1+I2)+I0*I3+I1*I2) 
UOAOI9 /((I0+I1+I2+I3)*I4+I0*I1*I2*I3) 

1.3   ʄʫʣʴʪʠʧʣʝʢʩʦʨʳ 
ʄʫʣʴʪʠʧʣʝʢʩʦʨ ï ʵʣʝʤʝʥʪ, ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʶ ʧʝʨʝʜʘʯʠ ʦʜ-

ʥʦʛʦ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʚʳʭʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘ-
ʯʝʥʠʷ ʚʭʦʜʥʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʜʘ. 

ʀʤʷ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʟʚʘʥʠʝ ʬʫʥʢʮʠʠ, ʪʠʧ 
ʩʧʝʡʩʝʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʧʘʨʘʬʘʟʥʳʭ ʰʠʥ, ʨʘʟʨʷʜʥʦʩʪʴ ʚʳʭʦʜ-
ʥʦʡ ʧʘʨʘʬʘʟʥʦʡ ʰʠʥʳ, ʨʘʟʨʝʰʝʥʠʝ ʟʘʧʠʩʠ, ʧʨʠʟʥʘʢ ʤʦʜʠʬʠʢʘʮʠʠ. 

 
 
 

 

 

 

ʈʘʟʨʷʜʥʦʩʪʴ ʚʳʭʦʜʥʦʡ ʰʠʥʳ ʦʙʦʟʥʘʯʘʝʪʩʷ ʙʫʢʚʦʡ ɺ ʠ ʮʠʬʨʦʡ. 
ɺ ʩʣʫʯʘʝ ʦʜʥʦʨʘʟʨʷʜʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠʟʥʘʢ ʰʠʥʳ ʦʪʩʫʪʩʪʚʫʝʪ, ʘ 

ʙʫʢʚʘ ɺ ʦʙʦʟʥʘʯʘʝʪ ʠʥʚʝʨʩʠʶ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 
ʉʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ E ʠ ʧʨʠʟʥʘʢ ʤʦʜʠʬʠʢʘʮʠʠ M ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦ-

ʚʘʪʴ. 

M   0  2   1B  E  M 

ʊʠʧ ʩʧʝʡʩʝʨʘ 

ʆʙʦʟʥʘʯʝʥʠʝ 
ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ 

ʈʘʟʨʷʜʥʦʩʪʴ ʚʳ-
ʭʦʜʥʦʡ ʰʠʥʳ 

ʂʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ 
ʩʠʛʥʘʣʦʚ

ʇʨʠʟʥʘʢ ʤʦʜʠʬʠʢʘʮʠʠ 

ʈʘʟʨʝʰʝʥʠʝ ʟʘʧʠʩʠ 
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ʀʤʷ ʌʫʥʢʮʠʷ 
M021BE ʄʫʣʴʪʠʧʣʝʢʩʦʨ ʠʟ 2 ʚ 1 ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʠʥʚʝʨʩʠʝʡ ʚʳʭʦʜʦʚ 

ʠ ʨʘʟʨʝʰʝʥʠʝʤ   
M021EM ʄʫʣʴʪʠʧʣʝʢʩʦʨ ʠʟ 2 ʚ 1 ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ ʠ 

ʨʘʟʨʝʰʝʥʠʝʤ  
M021M ʄʫʣʴʪʠʧʣʝʢʩʦʨ ʠʟ 2 ʚ 1 ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ  

1.4   ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ, ʢʦʤʧʘʨʘʪʦʨʳ, ʤʘʞʦʨʠ-
ʪʘʨʥʳʝ ʵʣʝʤʝʥʪʳ 

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ï ʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ, ʧʨʝʦʙʨʘʟʫʶʱʠʡ ʙʠʬʘʟ-
ʥʳʡ ʩʠʛʥʘʣ ʚ ʧʘʨʘʬʘʟʥʳʡ. 

ʂʦʤʧʘʨʘʪʦʨ ï ʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ, ʚʳʧʦʣʥʷʶʱʠʡ ʣʦʛʠʯʝʩʢʫʶ 
ʬʫʥʢʮʠʶ ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ. 

ʄʘʞʦʨʠʪʘʨʥʳʡ ʵʣʝʤʝʥʪ ï ʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ, ʚʳʧʦʣʥʷʶʱʠʡ ʣʦ-
ʛʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʤʘʞʦʨʠʨʦʚʘʥʠʷ ʪʨʝʭ ʯʠʩʝʣ (ʫʥʘʨʥʳʭ ʠʣʠ ʙʠʥʘʨ-
ʥʳʭ).  

ʀʤʷ ʵʣʝʤʝʥʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʟʚʘʥʠʝ ʬʫʥʢʮʠʠ, ʨʘʟʨʷʜʥʦʩʪʴ 
ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʧʨʠʟʥʘʢ ʧʘʨʘʬʘʟʥʳʭ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʧʨʠʟʥʘʢ 
ʠʥʚʝʨʩʠʠ ʚʳʭʦʜʘ ʠ ʧʨʠʟʥʘʢ ʤʦʜʠʬʠʢʘʮʠʠ (ʥʝʦʙʷʟʘʪʝʣʴʥʳʝ). 

 
ʆʙʦʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ: 

ǒ BPC ï ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʙʠʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʧʘʨʘʬʘʟʥʳʡ; 
ǒ CMP ï ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʯʠʩʝʣ ʩ ʚʳʨʘʙʦʪʢʦʡ ʩʠʛʥʘʣʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ; 
ǒ MAJ ï ʤʘʞʦʨʠʨʦʚʘʥʠʝ. 
ʈʘʟʨʷʜʥʦʩʪʴ ʩʨʘʚʥʠʚʘʝʤʳʭ ʯʠʩʝʣ ʤʦʞʝʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʷ 2, 4, 8, 16. 

ɼʣʷ ʦʜʥʦʨʘʟʨʷʜʥʳʭ ʢʦʤʧʘʨʘʪʦʨʦʚ ʨʘʟʨʷʜʥʦʩʪʴ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ. 
ʇʨʠʟʥʘʢ ʤʦʜʠʬʠʢʘʮʠʠ M ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 
 
 
 
 

ʈʘʟʨʷʜʥʦʩʪʴ ʚʭʦʜʥʳʭ 
ʩʠʛʥʘʣʦʚ 

ʌʫʥʢʮʠʷ 

CMP   2   P   B   M 

ʇʨʠʟʥʘʢ ʧʘʨʘʬʘʟʥʳʭ 
ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ 

ʇʨʠʟʥʘʢ ʤʦʜʠʬʠʢʘʮʠʠ 
ʇʨʠʟʥʘʢ ʠʥʚʝʨʩʠʠ ʚʳʭʦʜʘ 
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ʀʤʷ ʌʫʥʢʮʠʷ 
BPC0 ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʙʠʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʧʘʨʘʬʘʟʥʳʡ ʩ ʥʫʣʝʚʳʤ 

ʩʧʝʡʩʝʨʦʤ 
BPC1 ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʙʠʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʧʘʨʘʬʘʟʥʳʡ ʩ ʝʜʠʥʠʯʥʳʤ 

ʩʧʝʡʩʝʨʦʤ 
CMPP ʆʜʥʦʨʘʟʨʷʜʥʳʡ ʢʦʤʧʘʨʘʪʦʨ ʜʣʷ ʧʘʨʘʬʘʟʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʚʳʨʘʙʦʪ-

ʢʦʡ ʩʠʛʥʘʣʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ 
CMPP0 ʆʜʥʦʨʘʟʨʷʜʥʳʡ ʢʦʤʧʘʨʘʪʦʨ ʜʣʷ ʧʘʨʘʬʘʟʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʥʫʣʝʚʳʤ 

ʩʧʝʡʩʝʨʦʤ, ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʠ ʠʥʜʠʢʘʮʠʝʡ ʚʭʦʜʦʚ   
CMPP1 ʆʜʥʦʨʘʟʨʷʜʥʳʡ ʢʦʤʧʘʨʘʪʦʨ ʜʣʷ ʧʘʨʘʬʘʟʥʳʭ ʩʠʛʥʘʣʦʚ c ʝʜʠʥʠʯ-

ʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʠ ʠʥʜʠʢʘʮʠʝʡ ʚʭʦʜʦʚ 
MAJBM ʄʘʞʦʨʠʪʘʨʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʪʨʝʭ ʫʥʘʨʥʳʭ ʩʠʛʥʘʣʦʚ, ʩ ʫʥʘʨʥʳʤ 

ʚʳʭʦʜʦʤ 
MAJP ʄʘʞʦʨʠʪʘʨʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʪʨʝʭ ʧʘʨʘʬʘʟʥʳʭ ʩʠʛʥʘʣʦʚ, ʩ ʧʘʨʘʬʘʟ-

ʥʳʤ ʚʳʭʦʜʦʤ  

1.5   ʀʥʜʠʢʘʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ 
ɺ ʵʪʫ ʛʨʫʧʧʫ ʵʣʝʤʝʥʪʦʚ ʚʭʦʜʷʪ ʢʘʢ G-ʪʨʠʛʛʝʨʳ, ʪʘʢ ʠ ʠʭ ʯʘʩʪʠ, ʥʝ 

ʩʦʜʝʨʞʘʱʠʝ ʚʥʫʪʨʝʥʥʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 
ɻʠʩʪʝʨʝʟʠʩʥʳʝ ʪʨʠʛʛʝʨʳ (G-ʪʨʠʛʛʝʨʳ) ï ʵʣʝʤʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʝ ʠʥʜʠʢʘʮʠʶ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʘ ʠʟ ʨʘʙʦʯʝʡ ʬʘʟʳ ʚ ʧʨʦʤʝʞʫʪʦʯ-
ʥʫʶ (ʩʧʝʡʩʝʨ) ʠ ʦʙʨʘʪʥʦ ʢʘʢ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʯʘʩʪʠ ʉʉ-ʩʭʝʤʳ, ʪʘʢ ʠ 
ʚ ʩʦʙʩʪʚʝʥʥʦ ʠʥʜʠʢʘʪʦʨʝ.  

ʀʤʷ G-ʪʨʠʛʛʝʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʦʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʘ, ʪʠʧ ʩʧʝʡ-
ʩʝʨʘ, ʧʨʠʟʥʘʢʠ ʙʠʬʘʟʥʳʭ, ʧʘʨʘʬʘʟʥʳʭ ʠ ʫʥʘʨʥʳʭ ʠʥʜʠʮʠʨʫʝʤʳʭ ʩʠʛ-
ʥʘʣʦʚ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʟʥʘʢ ʠʥʚʝʨʩʠʠ ʚʳʭʦʜʘ, 
ʧʨʠʟʥʘʢ ʤʦʜʠʬʠʢʘʮʠʠ, ʧʨʠʟʥʘʢ ʩʝʢʮʠʠ. 

 

 

 

 

 

 
 

G0  B2  P2  I2  R  B  M  I 

ʇʘʨʘʬʘʟʥʳʝ ʩʠʛʥʘʣʳ 
ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʆʙʦʟʥʘʯʝʥʠʝ G-ʪʨʠʛʛʝʨʘ
ʠ ʪʠʧ ʩʧʝʡʩʝʨʘ

ɹʠʬʘʟʥʳʝ ʩʠʛʥʘʣʳ ʠ ʠʭ 
ʢʦʣʠʯʝʩʪʚʦ 

ʀʥʚʝʨʩʠʷ ʠʥʜʠʢʘ- 
ʪʦʨʥʦʛʦ ʚʳʭʦʜʘ 

ʋʥʘʨʥʳʝ ʩʠʛʥʘʣʳ 
ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʇʨʠʟʥʘʢ ʤʦʜʠ-
ʬʠʢʘʮʠʠ 

ʇʨʠʟʥʘʢ ʩʝʢʮʠʠ 

ʉʠʛʥʘʣ ʫʧʨʘʚ-
ʣʝʥʠʷ 
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ʊʠʧ ʩʧʝʡʩʝʨʘ: 
ǒ 0 ï ʥʫʣʝʚʦʡ; 
ǒ 1 ï ʝʜʠʥʠʯʥʳʡ.  
ɺ ʵʣʝʤʝʥʪʘʭ ʪʦʣʴʢʦ ʩ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ ʪʠʧ ʩʧʝʡʩʝʨʘ ʦʪʩʫʪʩʪʚʫʝʪ. 
ʊʠʧ ʠʥʜʠʮʠʨʫʝʤʳʭ ʩʠʛʥʘʣʦʚ: 
ǒ I ï ʠʥʜʠʢʘʪʦʨʥʳʝ ʫʥʘʨʥʳʝ (ʥʝʧʘʨʥʳʝ); 
ǒ P ï ʧʘʨʘʬʘʟʥʳʝ (ʧʘʨʥʳʝ) ʩʦ ʩʧʝʡʩʝʨʦʤ (ʪʨʠ ʫʩʪʦʡʯʠʚʳʭ ʩʦʩʪʦʷʥʠʷ); 
ǒ B ï ʙʠʬʘʟʥʳʝ (ʧʘʨʥʳʝ) ʙʝʟ ʩʧʝʡʩʝʨʘ (ʜʚʘ ʫʩʪʦʡʯʠʚʳʭ ʩʦʩʪʦʷʥʠʷ). 
ʕʣʝʤʝʥʪʳ ʩ ʝʜʠʥʠʯʥʳʤʠ ʧʘʨʘʬʘʟʥʳʤʠ ʠ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ ʦʙʦ-

ʟʥʘʯʘʶʪʩʷ ʧʨʦʩʪʦ ʢʘʢ P ʠ I, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ʇʨʠʟʥʘʢ ʠʥʚʝʨʩʠʠ B (ʚ ʢʦʥʮʝ ʦʙʦʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʘ) ʫʢʘʟʳʚʘʝʪ 

ʠʥʚʝʨʩʠʶ ʚʳʭʦʜʘ. 
ʇʨʠʟʥʘʢ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. ʄʦʜʠʬʠʢʘʮʠʷʤʠ 

ʩʯʠʪʘʶʪʩʷ G-ʪʨʠʛʛʝʨʳ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʧʦ ʤʦʩʪʦʚʦʡ ʩʭʝʤʝ. 
ʇʨʠʟʥʘʢʠ ʩʝʢʮʠʠ: 
ǒ I ï ʚʭʦʜʥʘʷ; 
ǒ O ï ʚʳʭʦʜʥʘʷ. 
ɺ ʠʤʝʥʠ ʪʨʠʛʛʝʨʘ ʫʢʘʟr ʚʘ ʪʁʩ  ̫ʩʠʛʥʘʣ  rʫʧʨʘʚʣʝʥʠ  ̫ʫʩʪʘʥʦʚʢʦʡ ʠ ʩʙʨʦʩʦʤ: 
ǒ S ï ʩʠʥʭʨʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ (Set); 
ǒ R ï ʩʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ (Reset); 
ǒ RS ï ʩʠʥʭʨʦʥʥʳʝ ʩʙʨʦʩ ʠ ʫʩʪʘʥʦʚʢʘ.  
ʀʤ  ̫ʠʥʜʠʢʘʪʦʨʘ ʦʙʨʘʟʫʝʪʩ̫  ʪʘʢ ʞʝ, ʢʘʢ ʜʣ  ̫ɻ ʣʝʤʝʥʪʘ ʩʦ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʝʡ. 
ʇʨʠʟʥʘʢ ʤʦʜʠʬʠʢʘʮʠʠ M ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 
 

ʀʤʷ ʌʫʥʢʮʠʷ 
1 2 

AOAOAI ʀʥʜʠʢʘʪʦʨʥʳʡ ʵʣʝʤʝʥʪ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʜʣʷ ʯʝʪʳʨʝʭ ʙʠʬʘʟ-
ʥʳʭ ʠ ʦʜʥʦʛʦ ʫʥʘʨʥʦʛʦ ʚʭʦʜʦʚ  

AOAOI4 ʀʥʜʠʢʘʪʦʨʥʳʡ ʵʣʝʤʝʥʪ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʜʣʷ ʧʷʪʠ ʙʠʬʘʟʥʳʭ 
ʠ ʦʜʥʦʛʦ ʫʥʘʨʥʦʛʦ ʚʭʦʜʦʚ 

G0B32I G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ ʙʠʬʘʟʥʳʤʠ ʠ ʜʚʫʤʷ ʫʥʘʨ-
ʥʳʤʠ ʚʭʦʜʘʤʠ, ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ (ʚʘʨʠʘʥʪ 1) 

G0B3I G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤ  ̫ʙʠʬʘʟʥr ʤʠ ʠ ʦʜʥʠʤ ʫʥʘʨʥr ʤ ʚʭʦʜʘʤʠ  
G0B3I2 G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ ʙʠʬʘʟʥʳʤʠ ʠ ʜʚʫʤʷ ʫʥʘʨ-

ʥʳʤʠ ʚʭʦʜʘʤʠ, ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ (ʚʘʨʠʘʥʪ 2) 
G0B3IB G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ ʙʠʬʘʟʥʳʤʠ ʠ ʦʜʥʠʤ ʫʥʘʨ- 

ʥʳʤ ʚʭʦʜʘʤʠ, ʠʥʚʝʨʩʥʳʤ ʚʳʭʦʜʦʤ  
G0P2 G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʜʚʫʤʷ ʧʘʨʘʬʘʟʥʳʤʠ ʚʭʦʜʘʤʠ  
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 
1 2 

G0PI G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʦʜʥʠʤ ʫʥʘʨʥʳʤ ʠ ʦʜʥʠʤ ʧʘʨʘʬʘʟ-
ʥʳʤ ʚʭʦʜʘʤʠ  

G0PI2 G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ ʠ ʦʜʥʠʤ ʧʘʨʘ-
ʬʘʟʥʳʤ ʚʭʦʜʘʤʠ  

G1B32I G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ ʙʠʬʘʟʥʳʤʠ ʠ ʜʚʫʤʷ ʫʥʘʨ-
ʥʳʤʠ ʚʭʦʜʘʤʠ (ʚʘʨʠʘʥʪ 1). ʇʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ - ʚ ʩʦʩʪʘʚʝ 
ʤʘʢʨʦʵʣʝʤʝʥʪʘ S1RTE1 

G1B3I G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤ  ̫ʙʠʬʘʟʥʳʤʠ ʠ ʦʜʥʠʤ ʫʥʘʨʥʳʤ 
ʚʭʦʜʘʤʠ. ʇʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ - ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S1RRE0 

G1B3I2 G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ ʙʠʬʘʟʥʳʤʠ ʠ ʜʚʫʤʷ ʫʥʘʨ-
ʥʳʤʠ ʚʭʦʜʘʤʠ (ʚʘʨʠʘʥʪ 2). ʇʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ - ʚ ʩʦʩʪʘʚʝ 
ʤʘʢʨʦʵʣʝʤʝʥʪʘ D1RE20 

G1B3IB G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ ʙʠʬʘʟʥʳʤʠ ʠ ʦʜʥʠʤ ʫʥʘʨ-
ʥʳʤ ʚʭʦʜʘʤʠ, ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ. ʇʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ - ʚ ʩʦʩʪʘ-
ʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S1RRE1 

G1P2 G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʜʚʫʤʷ ʧʘʨʘʬʘʟʥʳʤʠ ʚʭʦʜʘʤʠ 
G1PI G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʦʜʥʠʤ ʫʥʘʨʥʳʤ ʠ ʦʜʥʠʤ ʧʘʨʘ-

ʬʘʟʥʳʤ ʚʭʦʜʘʤʠ  
G1PI2 G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ ʠ ʦʜʥʠʤ ʧʘʨʘ-

ʬʘʟʥʳʤ ʚʭʦʜʘʤʠ  
GI2 G-ʪʨʠʛʛʝʨ ʩ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ 
GI2M G-ʪʨʠʛʛʝʨ ʩ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ 
GI2RS G-ʪʨʠʛʛʝʨ ʩ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ, ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ, ʘʩʠʥ-

ʭʨʦʥʥʳʤʠ ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ 
GI3 G-ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ 
GI3M G-ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ, ʤʦʩʪʦʚʘʷ ʩʭʝʤʘ 
GI3M1 G-ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ 
GI3RS G-ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ, ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ, ʘʩʠʥ-

ʭʨʦʥʥʳʤʠ ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ 
GI4 G-ʪʨʠʛʛʝʨ ʩ ʯʝʪʳʨʴʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ 
GI4M G-ʪʨʠʛʛʝʨ ʩ ʯʝʪʳʨʴʤ  ̫ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ 
GI4RS G-ʪʨʠʛʛʝʨ ʩ ʯʝʪʳʨʴʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ, ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ, 

ʘʩʠʥʭʨʦʥʥʳʤʠ ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ 
GIM6 ʐʝʩʪʠʚʭʦʜʦʚʦʡ G-ʪʨʠʛʛʝʨ 
GIM8 ɺʦʩʴʤʠʚʭʦʜʦʚʦʡ G-ʪʨʠʛʛʝʨ 
GIM12 ɼʚʝʥʘʜʮʘʪʠʚʭʦʜʦʚʦʡ G-ʪʨʠʛʛʝʨ 
GIM16 ʐʝʩʪʥʘʜʮʘʪʠʚʭʦʜʦʚʦʡ G-ʪʨʠʛʛʝʨ 
GIMI ɼʚʫʭʚʭʦʜʦʚʘʷ ʩʝʢʮʠʷ ʤʥʦʛʦʚʭʦʜʦʚʦʛʦ G-ʪʨʠʛʛʝʨʘ (ʚʭʦʜʥʘʷ)   
GIMO ɼʚʫʭʚʭʦʜʦʚʘʷ ʩʝʢʮʠʷ ʤʥʦʛʦʚʭʦʜʦʚʦʛʦ G-ʪʨʠʛʛʝʨʘ (ʚʳʭʦʜʥʘʷ) 
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1.6   ʊʨʠʛʛʝʨʳ - ʯʘʩʪʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ 
ʊʨʠʛʛʝʨʳ ʧʦ ʫʨʦʚʥʶ ï ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʯʘʩʪʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ; 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʫʩʘ ʉʉ-ʵʣʝʤʝʥʪʦʚ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʧʦʣʥʝʥʳ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʀʤʷ ʪʨʠʛʛʝʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʠʧ ʵʣʝʤʝʥʪʘ, ʪʠʧ ʩʧʝʡʩʝʨʘ, ʪʠʧ 
ʪʨʠʛʛʝʨʘ, ʧʨʠʟʥʘʢʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ, ʧʨʠʟʥʘʢ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠ-
ʩʠ, ʯʠʩʣʦ ʢʘʩʢʘʜʦʚ (ʪʘʢʪʦʚ) ʠʣʠ ʥʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ: 

 

 
 
 

 
 

ʊʠʧ ʵʣʝʤʝʥʪʘ ʦʪʚʝʯʘʝʪ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʢʘʢ ʣʦ-
ʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʤʘʢʨʦʵʣʝʤʝʥʪʘ (L ï Logical part). 

ʊʠʧ ʩʧʝʡʩʝʨʘ: 
ǒ 0 ï ʥʫʣʝʚʦʡ; 
ǒ 1 ï ʝʜʠʥʠʯʥʳʡ. 
ʆʙʦʟʥʘʯʝʥʠʷ ʪʠʧʘ ʪʨʠʛʛʝʨʘ: 
ǒ R ï RS-ʪʨʠʛʛʝʨ; 
ǒ D ï D-ʪʨʠʛʛʝʨ. 
ɺ ʠʤʝʥʠ ʪʨʠʛʛʝʨʘ ʫʢʘʟʳʚʘʶʪʩʷ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʘʥʦʚʢʦʡ ʠ 

ʩʙʨʦʩʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩ  ̫ʩʣʝʜʫʶʱʠʝ ʩʠʛʥʘʣʳ: 
ǒ S ï ʩʠʥʭʨʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ (Set); 
ǒ R ï ʩʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ (Reset); 
ǒ P ï ʩʘʤʦʩʠʥʭʨʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ (Preset); 
ǒ C ï ʩʘʤʦʩʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ (Clear); 
ǒ T ï ʩʘʤʦʩʠʥʭʨʦʥʥʘʷ ʧʨʝʜʫʩʪʘʥʦʚʢʘ (Timeset). 
ʇʨʠʟʥʘʢ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ E (Enable) ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʚʭʦʜʘ 

ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʨʠʛʛʝʨ (ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ). 
ʏʠʩʣʦ ʪʘʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ 1 ʠʣʠ 2; ²3 ʦʟʥʘʯʘʝʪ ʥʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ. 

ʊʠʧ ʵʣʝʤʝʥʪʘ 
ʠ ʩʧʝʡʩʝʨʘ 

ʊʠʧ ʪʨʠʛʛʝʨʘ 
ʉʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ 

L0   D   R   E   2 
ʏʠʩʣʦ ʪʘʢʪʦʚ ʠʣʠ ʥʦʤʝʨ 
ʤʦʜʠʬʠʢʘʮʠʠ 
ʈʘʟʨʝʰʝʥʠʝ ʟʘʧʠʩʠ 
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ʀʤʷ ʌʫʥʢʮʠʷ 

L0DRE1 ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ 
ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ. ʇʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï ʚ ʢʘʯʝʩʪʚʝ 
ʩʠʥʭʨʦʥʥʦʛʦ ʪʨʠʛʛʝʨʘ. 

L0DRE2 ɼʚʫʭʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦ-
ʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ   

L0RCE2 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ 
ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ. ʇʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï ʚ ʩʦ-
ʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ R0CE20.  

L0RRE2 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ 
ʩʙʨʦʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 
ʟʘʧʠʩʠ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ. ʇʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï ʚ ʩʦʩʪʘʚʝ 
ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ S0RRE0 ʠ S0RRE1. 

L0RRE3 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦ-
ʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ. ʄʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ (ʢʘʢ ʚʭʦʜʥʘʷ 
ʯʘʩʪʴ) ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʚʫʭʪʘʢʪʥʳʭ RS-ʪʨʠʛʛʝʨʦʚ. 

L0RRE4 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ 
ʩʙʨʦʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 
ʟʘʧʠʩʠ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ. ʇʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï ʚ ʩʦʩʪʘʚʝ 
ʤʘʢʨʦʵʣʝʤʝʥʪʘ S1RRE2 

L0RTE2 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳ-
ʤʠ ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ (ʚʘʨʠʘʥʪ 1). ʇʝʨ-
ʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S0RTE0. 

L0RTE3 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳ-
ʤʠ ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ (ʚʘʨʠʘʥʪ 2). ʇʝʨ-
ʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S0RTE1. 

L1RCE2 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥ-
ʥʳʤ ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ. ʇʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ R1CE20. 

L1RRE2 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ 
ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ. ʇʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï ʚ 
ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ S1RRE0 ʠ S1RRE1. 

L1RTE2 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳ-
ʤʠ ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ (ʚʘʨʠʘʥʪ 1). ʇʝʨʚʠʯ-
ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S1RTE0. 

L1RTE3 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳ-
ʤʠ ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ (ʚʘʨʠʘʥʪ 2). ʇʝʨʚʠʯ-
ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S1RTE1. 
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1.7   ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʢʦʥʯʝʥʥʳʝ ʪʨʠʛʛʝʨʳ  
ʀʤʷ ʪʨʠʛʛʝʨʘ ʜʘʥʥʳʭ (ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʢʦʥʯʝʥʥʦʛʦ ʪʨʠʛʛʝʨʘ) 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʠʧ ʪʨʠʛʛʝʨʘ, ʪʠʧ ʩʧʝʡʩʝʨʘ, ʧʨʠʟʥʘʢʠ ʫʧʨʘʚʣʷʶʱʠʭ 
ʩʠʛʥʘʣʦʚ, ʧʨʠʟʥʘʢ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ, ʯʠʩʣʦ ʢʘʩʢʘʜʦʚ (ʪʘʢʪʦʚ) ʚ ʪʨʠʛ-
ʛʝʨʝ ʠ ʥʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ: 

 

 

 

 
ʆʙʦʟʥʘʯʝʥʠʷ ʪʠʧʘ ʪʨʠʛʛʝʨʘ: 
ǒ R ï RS-ʪʨʠʛʛʝʨ; 
ǒ D ï D-ʪʨʠʛʛʝʨ. 
ʊʠʧ ʩʧʝʡʩʝʨʘ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 
ǒ 0 ï ʥʫʣʝʚʦʡ; 
ǒ 1 ï ʝʜʠʥʠʯʥʳʡ. 
ɺ ʠʤʝʥʠ ʪʨʠʛʛʝʨʘ ʫʢʘʟʳʚʘʶʪʩ  ̫ʩʠʛʥʘʣ  rʫʧʨʘʚʣʝʥʠ  ̫ʫʩʪʘʥʦʚʢʦʡ ʠ ʩʙʨʦ-

ʩʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʝ ʩʠʛʥʘʣʳ: 
ǒ S ï ʩʠʥʭʨʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ (Set); 
ǒ R ï ʩʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ (Reset); 
ǒ P ï ʩʘʤʦʩʠʥʭʨʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ (Preset); 
ǒ C ï ʩʘʤʦʩʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ (Clear). 
ʇʨʠʟʥʘʢ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ E (Enable) ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʚʭʦ-

ʜʘ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʚ ʪʨʠʛʛʝʨ (ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ). 
ʏʠʩʣʦ ʪʘʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ 1 ʠʣʠ 2. 
ʄʦʜʠʬʠʢʘʮʠʷʤʠ ʩʯʠʪʘʶʪʩʷ ʪʨʠʛʛʝʨʳ, ʠʤʝʶʱʠʝ ʠʥʚʝʨʩʥʳʝ ʚʭʦʜʥʳʝ 

ʩʠʛʥʘʣʳ, ʠʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʠʥʜʠʢʘʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʜʨʫʛʠʝ ʦʪʣʠʯʠ .̫ 
ʅʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪ  ɹʟʥʘʯʝʥʠʷ ʦʪ 0 ʜʦ 9. 

ʀʤʷ ʌʫʥʢʮʠʷ 
1 2 

D0E10 ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  
D0RE10 ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦ-

ʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ   
D0SE10 ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘ-

ʥʦʚʢʦʡ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ 

ʅʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ 

ʉʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ 

R0   ʉ   E   1   0 
ʊʠʧ ʪʨʠʛʛʝʨʘ ʠ ʩʧʝʡʩʝʨʘ 

ʉʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʏʠʩʣʦ ʪʘʢʪʦʚ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 
1 2 

D1E10 ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ 
D1RE10 ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ 

ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ   
D1SE10 ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘ-

ʥʦʚʢʦʡ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ   
R010 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ 
R011 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʭʦʜʦʤ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝ-

ʨʦʤ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ 
R0C10 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ  
R0C11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ 

ʩʙʨʦʩʦʤ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ 
R0C12 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ 

ʩʙʨʦʩʦʤ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ   
R0C13 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʭʦʜʦʤ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡ-

ʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ  ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ   
R0CE10 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ 

ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  
R0CE11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦ-

ʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ 
R0CE12 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦ-

ʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ   
R0CE13 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ 

ʩʙʨʦʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ 
R0E10 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  
R0E11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠ-

ʩʠ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ   
R0P11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ 

ʫʩʪʘʥʦʚʢʦʡ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ   
R0P12 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘ-

ʥʦʚʢʦʡ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ   
R0P13 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʠ ʤʦʱʥʳʤ 

ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ   
R0PE10 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ 

ʫʩʪʘʥʦʚʢʦʡ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  
R0PE11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ 

ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʥʫʣʝʚʳʤ 
ʩʧʝʡʩʝʨʦʤ   
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R0PE12 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ 

ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʝʜʠʥʠʯ-
ʥʳʤ ʩʧʝʡʩʝʨʦʤ 

R0PE13 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ 
ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ  

R0R10 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʩʠʥʭʨʦʥʥr ʤ ʩʙʨʦʩʦʤ  
R0R11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʭʦʜʦʤ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡ-

ʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ  ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ   
R0RE10 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦ-

ʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  
R0RE11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦ-

ʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʯʘʩʪʠʯʥʦʡ ʠʥʜʠʢʘʮʠʝʡ 
R0RE12 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦ-

ʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ 
R0RE13 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦ-

ʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ   
R0RE20 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦ-

ʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʠʥʚʝʨʩʥʳʤ ʩʠʛʥʘʣʦʤ ʠʥʜʠʢʘʮʠʠ 
R0RE21 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦ-

ʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʯʘʩʪʠʯʥʦʡ ʠʥʜʠʢʘʮʠʝʡ 
R0RE22 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦ-

ʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʧʨʷʤʳʤ ʩʠʛʥʘʣʦʤ ʠʥʜʠʢʘʮʠʠ 
R0S11 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʭʦʜʦʤ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡ-

ʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ  
R0SE13 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘ-

ʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ   
R111 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʭʦʜʦʤ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡ-

ʩʝʨʦʤ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ   
R1C10 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʩʘʤʦʩʠʥʭʨʦʥ-

ʥʳʤ ʩʙʨʦʩʦʤ   
R1C11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥ-

ʥʳʤ ʩʙʨʦʩʦʤ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ 
R1C12 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥ-

ʥʳʤ ʩʙʨʦʩʦʤ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ   
R1C13 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʭʦʜʦʤ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡ-

ʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ   
R1CE10 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥ-

ʥʳʤ ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  
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R1CE11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥ-
ʥʳʤ ʩʙʨʦʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʥʫʣʝ-
ʚʳʤ ʩʧʝʡʩʝʨʦʤ   

R1CE12 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥ-
ʥʳʤ ʩʙʨʦʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʝʜʠ-
ʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ   

R1CE13 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥ-
ʥʳʤ ʩʙʨʦʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ   

R1E11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ 
ʟʘʧʠʩʠ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ 

R1P10 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʩʘʤʦʩʠʥʭʨʦʥ-
ʥʦʡ ʫʩʪʘʥʦʚʢʦʡ   

R1P11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ 
ʫʩʪʘʥʦʚʢʦʡ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ   

R1P12 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ 
ʫʩʪʘʥʦʚʢʦʡ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ 

R1P13 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʭʦʜʦʤ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡ-
ʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ 

R1PE10 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ 
ʫʩʪʘʥʦʚʢʦʡ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

R1PE11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘ-
ʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ 

R1PE12 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ 
ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʩ ʝʜʠʥʠʯ-
ʥʳʤ ʩʧʝʡʩʝʨʦʤ   

R1PE13 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ 
ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ 

R1PE201) ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ 
ʫʩʪʘʥʦʚʢʦʡ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

R1R11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʭʦʜʦʤ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡ-
ʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ 

R1RE10 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ 
ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

R1RE11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ 
ʩʙʨʦʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʯʘʩʪʠʯʥʦʡ ʠʥʜʠʢʘʮʠʝʡ  

R1RE13 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ 
ʩʙʨʦʩʦʤ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ   
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 

1 2 
R1RE20 ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ 

ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  
R1S11 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʭʦʜʦʤ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡ-

ʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ 
R1SE13 ʆʜʥʦʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʦʡ ʫʩ-

ʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ 

 
1.8   ʈʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ 
ʈʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ ʥʘ ʙʘʟʝ T-ʪʨʠʛʛʝʨʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʩʪʨʦʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʩʘʤʦʩʠʥʭʨʦʥʥʳʡ ʩʯʝʪʯʠʢ ʩ ʥʫʣʝʚʳʤ ʠʣʠ 
ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ. ʈʘʟʨʷʜ ʩʯʝʪʯʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʩʯʝʪʯʠʢʝ ʪʨʝʙʫʝʤʦʛʦ ʢʦʜʘ. ɺʦʟʤʦʞʥʳ 
ʜʚʘ ʚʘʨʠʘʥʪʘ ʫʩʪʘʥʦʚʢʠ ï ʩʠʥʭʨʦʥʥʳʡ ʠ ʩʘʤʦʩʠʥʭʨʦʥʥʳʡ; ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʦʜʠʥ ʠʟ ʚʠʜʦʚ 
ʫʩʪʘʥʦʚʢʠ.  

ʀʤʷ ʩʯʝʪʥʦʛʦ ʪʨʠʛʛʝʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʝʛʦ ʦʙʦʟʥʘʯʝʥʠʝ, ʪʠʧ 
ʩʧʝʡʩʝʨʘ, ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ, ʧʨʠʟʥʘʢ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ, ʥʦʤʝʨ 
ʤʦʜʠʬʠʢʘʮʠʠ (ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ). 

 

 
 
 
 

 
ʊʠʧ ʩʧʝʡʩʝʨʘ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 
ǒ 0 ï ʥʫʣʝʚʦʡ; 
ǒ 1 ï ʝʜʠʥʠʯʥʳʡ. 
ʂ ʫʧʨʘʚʣʷʶʱʠʤ ʩʠʛʥʘʣʘʤ ʦʪʥʦʩʷʪʩʷ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʘ-

ʥʦʚʢʦʡ ʠ ʩʙʨʦʩʦʤ. 
ʊʠʧʳ ʩʙʨʦʩʘ: 
ǒ R ï ʩʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ (Reset); 
ǒ C ï ʩʘʤʦʩʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ (Clear). 
ʊʠʧʳ ʫʩʪʘʥʦʚʢʠ: 
ǒ S ï ʩʠʥʭʨʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ (Set); 
ǒ P ï ʩʘʤʦʩʠʥʭʨʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ (Preset). 

ʈʘʟʨʝʰʝʥʠʝ ʟʘʧʠʩʠ 

ʉ0   C   P   E   2 
ʆʙʦʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ ʠ 

ʪʠʧ ʩʧʝʡʩʝʨʘ 
ʊʠʧ ʩʙʨʦʩʘ 

ʅʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ 

ʊʠʧ ʫʩʪʘʥʦʚʢʠ 
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ʇʨʠʟʥʘʢ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ E (Enable) ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʚʭʦʜʘ 
ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ (ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ). 

ʅʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 

ʀʤʷ ʌʫʥʢʮʠʷ 
C0CI ʉʯʝʪʥʳʡ ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦ-

ʩʦʤ ʠ ʠʥʜʠʢʘʪʦʨʥʳʤ ʚʳʭʦʜʦʤ 
C0CP ʈʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦ-

ʩʠʥʭʨʦʥʥʳʤʠ ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ  
C0R ʈʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʩʠʥ-

ʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ 
C0RI ʉʯʝʪʥʳʡ ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ ʠ 

ʠʥʜʠʢʘʪʦʨʥʳʤ ʚʳʭʦʜʦʤ   
C1C ʈʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ ʠ 

ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ  
C1CP ʈʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘ-

ʤʦʩʠʥʭʨʦʥʥʳʤʠ ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ  
 
1.9   ʕʣʝʤʝʥʪʳ ʦʜʥʦʨʘʟʨʷʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ 
ɺ ʵʪʫ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʵʣʝʤʝʥʪʳ ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʘʨʘʬʘʟʥʳʭ 

ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 
ʤʥʦʛʦʨʘʟʨʷʜʥʳʭ ʩʫʤʤʘʪʦʨʦʚ ʠ ʫʤʥʦʞʠʪʝʣʝʡ.  

ʀʤʷ ʵʣʝʤʝʥʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʝʛʦ ʦʙʦʟʥʘʯʝʥʠʝ ʠ ʨʘʟʨʷʜʥʦʩʪʴ, 
ʧʨʠʟʥʘʢ ʧʘʨʘʬʘʟʥʳʭ ʚʭʦʜʦʚ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʥʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ 
ʵʣʝʤʝʥʪʘ (ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ). 

 

 
 
 

 
 
ʄʦʜʠʬʠʢʘʮʠʷʤʠ ʩʯʠʪʘʶʪʩʷ ʩʫʤʤʘʪʦʨʳ ʩ ʨʘʟʣʠʯʥʦʡ ʨʘʟʨʷʜʥʦʩʪʴ  ʁ

ʚʭʦʜʥʳʭ ʰʠʥ, ʠʥʚʝʨʩʥʳʤʠ ʚʭʦʜʥʳʤʠ ʰʠʥʘʤʠ ʠʣʠ ʜʨʫʛʠʤʠ ʦʪʣʠʯʠʷʤʠ. 
 
 
 
 
 

AD    3    P   1 

ʆʙʦʟʥʘʯʝʥʠʝ ʩʫʤʤʘʪʦʨʘ  
ʈʘʟʨʷʜʥʦʩʪʴ ʩʫʤʤʠʨʫʝʤʳʭ 

ʩʠʛʥʘʣʦʚ 

ʅʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ 
ʇʨʠʟʥʘʢ ʧʘʨʘʬʘʟʥʳʭ 
ʚʭʦʜʦʚ  
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ʀʤʷ ʌʫʥʢʮʠʷ 
AD1P1 ʅʝʧʦʣʥʳʡ ʦʜʥʦʨʘʟʨʷʜʥʳʡ ʩʫʤʤʘʪʦʨ ʩ ʧʘʨʘʬʘʟʥʳʤʠ (ʩʦ ʩʧʝʡʩʝ-

ʨʦʤ) ʚʭʦʜʘʤʠ ʠ ʫʥʘʨʥʳʤ ʚʳʭʦʜʦʤ 
AD1P2 ʅʝʧʦʣʥʳʡ ʦʜʥʦʨʘʟʨʷʜʥʳʡ ʩʫʤʤʘʪʦʨ ʩ ʧʘʨʘʬʘʟʥʳʤʠ (ʩʦ ʩʧʝʡʩʝʨʦʤ) 

ʚʭʦʜʘʤʠ ʠ ʫʥʘʨʥʳʤ ʚʳʭʦʜʦʤ (ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʘʷ ʤʦʜʠʬʠʢʘʮʠʷ) 
AD1P3 ʅʝʧʦʣʥʳʡ ʦʜʥʦʨʘʟʨʷʜʥʳʡ ʩʫʤʤʘʪʦʨ ʩ ʧʘʨʘʬʘʟʥʳʤʠ (ʩʦ ʩʧʝʡʩʝ-

ʨʦʤ) ʚʭʦʜʘʤʠ ʠ ʚʳʭʦʜʘʤʠ 

1.10   ɸʨʙʠʪʨʳ 
ɺ ɻ ʪʫ ʛʨʫʧʧʫ ʚʭʦʜ ʪ̫ ɻ ʣʝʤʝʥʪr  ʘʨʙʠʪʨʘʞʘ ʫʥʘʨʥʳʭ ʠʣʠ ʧʘʨʘʬʘʟʥʳʭ ʩʠʛʥʘʣʦʚ.  
ʀʤʷ ʵʣʝʤʝʥʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʝʛʦ ʦʙʦʟʥʘʯʝʥʠʝ ʠ ʨʘʟʨʷʜʥʦʩʪʴ, 

ʧʨʠʟʥʘʢ ʧʘʨʘʬʘʟʥʳʭ ʚʭʦʜʦʚ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʥʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ 
ʵʣʝʤʝʥʪʘ (ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ). 

 
 
 

 

ʄʦʜʠʬʠʢʘʮʠʷʤʠ ʩʯʠʪʘʶʪʩʷ ʘʨʙʠʪʨʳ ʩ ʨʘʟʣʠʯʥʦʡ ʨʘʟʨʷʜʥʦʩʪʴʶ 
ʚʭʦʜʥʳʭ ʰʠʥ, ʠʥʚʝʨʩʥʳʤʠ ʚʭʦʜʥʳʤʠ ʰʠʥʘʤʠ ʠʣʠ ʜʨʫʛʠʤʠ ʦʪʣʠʯʠʷʤʠ. 

ʀʤʷ ʌʫʥʢʮʠʷ 
ARB0 ɸʩʠʥʭʨʦʥʥʳʡ ʘʨʙʠʪʨ 

1.11   ʕʣʝʤʝʥʪʳ ʰʠʥʳ 
ʕʣʝʤʝʥʪ ʰʠʥʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʰʠʥʳ ʚʥʫʪʨʠ ʠʣʠ 

ʚʥʝ ʧʦʣʷ ɹʄʂ. ʀʤʷ ʵʣʝʤʝʥʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʠʧ ʰʠʥʳ, ʦʙʦʟʥʘ-
ʯʝʥʠʝ ʬʫʥʢʮʠʠ, ʧʨʠʟʥʘʢ ʵʣʝʤʝʥʪʘ ʠ ʥʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ. 

 

 
 
 

ʊʠʧ ʰʠʥʳ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 
ǒ I ï ʚʥʫʪʨʝʥʥʷʷ ʰʠʥʘ (Internal); 
ǒ E ï ʚʥʝʰʥʷʷ ʰʠʥʘ (External). 
ʆʙʦʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ï ʵʣʝʤʝʥʪ ʰʠʥʳ (Bus Unit). 

  ʊʠʧ ʰʠʥʳ 

I   BU   I   1 

ʇʨʠʟʥʘʢ ʵʣʝʤʝʥʪʘ     ʆʙʦʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ  
ʅʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ 

ARB   3   P   1 
ʆʙʦʟʥʘʯʝʥʠʝ ʘʨʙʠʪʨʘ  

ʈʘʟʨʷʜʥʦʩʪʴ ʨʘʟʜʝʣʷʝʤʳʭ 
ʩʠʛʥʘʣʦʚ 

ʅʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ 
ʇʨʠʟʥʘʢ ʧʘʨʘʬʘʟʥʳʭ 
ʚʭʦʜʦʚ  
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ʇʨʠʟʥʘʢ ʵʣʝʤʝʥʪʘ ʰʠʥʳ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 
ǒ I ï ʚʭʦʜʥʦʡ ʵʣʝʤʝʥʪ ʰʠʥʳ (Input); 
ǒ O ï ʚʳʭʦʜʥʦʡ ʵʣʝʤʝʥʪ ʰʠʥʳ (Output). 
ʄʦʜʠʬʠʢʘʮʠʷʤʠ ʩʯʠʪʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʰʠʥʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ 

ʫʨʦʚʥʝʤ ʩʠʛʥʘʣʦʚ ʨʘʟʨʝʰʝʥʠʷ, ʫʨʦʚʥʝʤ ʜʦʦʧʨʝʜʝʣʝʥʠʷ ʰʠʥʳ ʠ ʪ.ʧ. 
ʅʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 

 
ʀʤʷ ʌʫʥʢʮʠʷ 

IBUI ɺʭʦʜ ʚʥʫʪʨʝʥʥʝʡ ʰʠʥʳ 
IBUO ɺʳʭʦʜ ʚʥʫʪʨʝʥʥʝʡ ʰʠʥʳ 

 

1.12   ʄʘʢʨʦʵʣʝʤʝʥʪʳ 
ɿʜʝʩ  ɹʩʦʙʨʘʥ  rʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʣʦʞʥʳʝ ʵʣʝʤʝʥʪ ,r ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪʩ  ̫ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ, ʥʦ ʥʝʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʪʦʧʦ-
ʣʦʛʠʯʝʩʢʠ ʢʘʢ ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪ .r ʄʘʢʨʦʵʣʝʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠ-
ʥʘʮʠ  ʁʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʫ  ʁʢʘʢ ʝʜʠʥʳʡ ʵʣʝʤʝʥʪ, ʚʳʧʦʣʥʷ -ʁ
ʱʠʡ ʩʣʦʞʥʫʶ ʬʫʥʢʮʠ .ʁ ʆʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ ʚ ʥʝʤ ʨʝʘ-
ʣʠʟʫʝʪʩ  ̫ʥʘ ʦʙʱʝʤ ʪʨʘʩʩʠʨʦʚʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʨʠʩʪʘʣʣʘ ɹʄʂ. ʂʘʞʜʳʡ 
ʤʘʢʨʦʵʣʝʤʝʥʪ ʩʦʜʝʨʞʠʪ ʠʥʜʠʢʘʪʦʨ ʦʢʦʥʯʘʥʠ  ̫ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʘʤʦʩʠʥʭʨʦʥʥʳʭ ɹʀʉ ʥʘ ɹʄʂ.  

ʄʘʢʨʦʵʣʝʤʝʥʪ ʥʝ ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠ-
ʤʠʪʠʚʘ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʦʧʦʣʦʛʠʠ ʩʭʝʤʳ ʤʘʢʨʦʵʣʝʤʝʥʪ ʨʝʘʣʠ-
ʟʫʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʥʝʩʢʦʣʴʢʠʭ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ, ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʘʤ, ʩʦʩʪʘʚʣʷʶʱʠʤ ʝʛʦ. 

ʄʘʢʨʦʵʣʝʤʝʥʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʟʜʝʩʴ, ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. 
ʇʝʨʚʳʝ ʯʝʪʳʨʝ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʶʪ ʛʨʫʧʧʫ ʪʨʠʛʛʝʨʦʚ, ʠʤʝʥʘ ʢʦʪʦʨʳʭ 
ʦʙʨʘʟʫʶʪʩʷ ʧʦ ʧʨʘʚʠʣʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʢʦʥ-
ʯʝʥʥʳʭ ʪʨʠʛʛʝʨʦʚ. ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʨʘʟʨʷʜʳ ʩʜʚʠʛʦʚʳʭ ʨʝʛʠʩʪ-
ʨʦʚ. ʀʤʷ ʨʘʟʨʷʜʘ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʩʦʜʝʨʞʠʪ ʝʛʦ ʦʙʦʟʥʘʯʝʥʠʝ, ʪʠʧ 
ʩʧʝʡʩʝʨʘ, ʪʠʧ ʪʨʠʛʛʝʨʘ, ʧʨʠʟʥʘʢ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ, ʧʨʠʟʥʘʢ ʨʘʟʨʝ-
ʰʝʥʠʷ ʟʘʧʠʩʠ, ʥʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ (ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ). 
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ʊʠʧ ʩʧʝʡʩʝʨʘ: 
ǒ 0 ï ʥʫʣʝʚʦʡ; 
ǒ 1 ï ʝʜʠʥʠʯʥʳʡ. 
ʊʠʧ ʪʨʠʛʛʝʨʘ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤ: 
ǒ R ï RS-ʪʨʠʛʛʝʨ; 
ǒ D ï D-ʪʨʠʛʛʝʨ. 
ɺ ʠʤʝʥʠ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ ʫʢʘʟʳʚʘʶʪʩʷ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʘ-

ʥʦʚʢʦʡ ʠ ʩʙʨʦʩʦʤ. ɺ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʷʶʱʠʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʩʣʝʜʫʶʱʠʝ ʩʠʛʥʘʣʳ:  

ǒ S, ST ï ʩʠʥʭʨʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ (Set, SetTime); 
ǒ R, RT ï ʩʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ (Reset, ResetTime); 
ǒ P ï ʩʘʤʦʩʠʥʭʨʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ (Preset); 
ǒ C ï ʩʘʤʦʩʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ (Clear). 
ʆʙʦʟʥʘʯʝʥʠʷ ST ʠ RT ʠʩʧʦʣʴʟʫʶʪʩʷ, ʝʩʣʠ S ʠ R ʟʘʥʷʪʳ ʜʣʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʚʭʦʜʦʚ. 
ʇʨʠʟʥʘʢ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ E (Enable) ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʚʭʦʜʘ 

ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʨʠʛʛʝʨ (ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ). 
ʄʦʜʠʬʠʢʘʮʠʷʤʠ ʩʯʠʪʘʶʪʩʷ ʨʝʛʠʩʪʨʳ ʩʜʚʠʛʘ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʨʘʟ-

ʣʠʯʥʳʝ ʠʥʜʠʢʘʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ. 
ʅʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 

ʉʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ 

S1   R   T   E   0 
    ʆʙʦʟʥʘʯʝʥʠʝ ʩʜʚʠʛʦʚʦʛʦ 
     ʨʝʛʠʩʪʨʘ ʠ ʪʠʧ ʩʧʝʡʩʝʨʘ  

ʈʘʟʨʝʰʝʥʠʝ ʟʘʧʠʩʠ    ʊʠʧ ʪʨʠʛʛʝʨʘ 

ʅʦʤʝʨ ʤʦʜʠʬʠʢʘʮʠʠ 
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ʀʤʷ ʉʦʩʪʘʚ- 
ʣʷʶʱʠʝ 

ʌʫʥʢʮʠʷ 

D0RE20 - ɼʚʫʭʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥ-
ʥʳʤ ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ 

D1RE20 - ɼʚʫʭʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥ-
ʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ 

R0CE20 L0RCE2, 
OAOA1 

ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦ-
ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

R1CE20 L1RCE2, 
AOAO1 

ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦ-
ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

S0RRE0 L0RRE2, 
G0B3I 

ʈʘʟʨ ʜ̫ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʥʘ ʙʘʟʝ ʜʚʫʭʪʘʢʪʥʦʛʦ RS-ʪʨʠʛʛʝʨʘ ʩ 
ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥr ʤ ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

S0RRE1 L0RRE2, 
G0B3IB 

ʈʘʟʨʷʜ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʥʘ ʙʘʟʝ ʜʚʫʭʪʘʢʪʥʦʛʦ RS-
ʪʨʠʛʛʝʨʘ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ, ʨʘʟ-
ʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʠʥʚʝʨʩʥʳʤ ʠʥʜʠʢʘʪʦʨʥʳʤ ʚʳʭʦʜʦʤ  

S0RRE2 L0RRE4, 
OAOAI7 

ʈʘʟʨ ʜ̫ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʥʘ ʙʘʟʝ ʜʚʫʭʪʘʢʪʥʦʛʦ RS-ʪʨʠʛʛʝʨʘ ʩ 
ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥr ʤ ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

S0RTE0 L0RTE2, 
G0B3I 

ʈʘʟʨʷʜ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʥʘ ʙʘʟʝ ʜʚʫʭʪʘʢʪʥʦʛʦ RS-
ʪʨʠʛʛʝʨʘ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤʠ ʩʙʨʦ-
ʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

S0RTE1 L0RTE3, 
G0B32I 

ʈʘʟʨʷʜ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʥʘ ʙʘʟʝ ʜʚʫʭʪʘʢʪʥʦʛʦ RS-
ʪʨʠʛʛʝʨʘ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤʠ ʩʙʨʦ-
ʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ, ʜʚʫʭʢʘʩʢʘʜʥʳʤ 
ʠʥʜʠʢʘʪʦʨʦʤ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ  

S1RRE0 L1RRE2, 
G1B3I 

ʈʘʟʨ ʜ̫ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʥʘ ʙʘʟʝ ʜʚʫʭʪʘʢʪʥʦʛʦ RS-ʪʨʠʛʛʝʨʘ ʩ ʝʜʠ-
ʥʠʯʥr ʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥr ʤ ʩʙʨʦʩʦʤ ʠ ʨʘʟʨʝh ʝʥʠʝʤ ʟʘʧʠʩʠ 

S1RRE1 L1RRE2, 
G1B3IB 

ʈʘʟʨʷʜ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʥʘ ʙʘʟʝ ʜʚʫʭʪʘʢʪʥʦʛʦ RS-ʪʨʠʛ-
ʛʝʨʘ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ, ʨʘʟʨʝ-
ʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʠʥʚʝʨʩʥʳʤ ʠʥʜʠʢʘʪʦʨʥʳʤ ʚʳʭʦʜʦʤ  

S1RTE0 L1RTE2, 
G1B3I 

ʈʘʟʨʷʜ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʥʘ ʙʘʟʝ ʜʚʫʭʪʘʢʪʥʦʛʦ RS-
ʪʨʠʛʛʝʨʘ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤʠ 
ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

S1RTE1 L1RTE3, 
G1B32I 

ʈʘʟʨʷʜ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʥʘ ʙʘʟʝ ʜʚʫʭʪʘʢʪʥʦʛʦ RS-
ʪʨʠʛʛʝʨʘ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤʠ 
ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ, ʜʚʫʭʢʘʩʢʘʜ-
ʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ  
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2   ʆʧʠʩʘʥʠʝ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 
ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩʘʤʦ-

ʩʠʥʭʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢ 5503ʉʉ/5507CC, ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʙʠʙʣʠʦʪʝʢʠ 
550*.  

ɺ ʦʧʠʩʘʥʠʝ ʙʘʟʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʚʭʦʜʷʪ: 
ǒ ʠʤʷ ʵʣʝʤʝʥʪʘ; 
ǒ ʫʩʣʦʚʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʘ; 
ǒ ʥʘʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʘ; 
ǒ ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʘ; 
ǒ ʪʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ; 
ǒ ʪʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ; 
ǒ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥ-

ʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦ-
ʜʦʤ ʩʭʝʤʳ; 

ǒ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʩʝʤ ʚʭʦʜʘʤ; 
ǒ ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ; 
ǒ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ; 
ǒ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ; 
ǒ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ (ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʫʯʘʷʭ). 
ɺ ʦʧʠʩʘʥʠʠ ʵʣʝʤʝʥʪʘ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʧʫʥʢʪʳ, ʝʩ-

ʣʠ ʦʥʠ ʥʝ ʥʝʦʙʭʦʜʠʤʳ. 
ɺ ʪʘʙʣʠʮʝ ʟʘʜʝʨʞʝʢ ʧʨʠʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ ʟʘʜʝʨʞʝʢ ʦʪ ʚʭʦʜʦʚ ʜʦ ʚʳʭʦ-

ʜʦʚ ʵʣʝʤʝʥʪʘ ʧʨʠ ʥʘʛʨʫʟʢʝ ʥʘ ʜʚʘ ʪʠʧʦʚʳʭ ʚʭʦʜʘ; ʥʘ ʚʥʝʰʥʝʤ ʢʦʥʪʘʢʪʝ 
ʧʝʨʠʬʝʨʠʡʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʝʤʢʦʩʪʥʘʷ ʥʘʛʨʫʟʢʘ 15 ʧʌ. ɿʥʘʯʝʥʠʷ ʟʘʜʝʨʞʝʢ 
ʚʟʷʪʳ ʠʟ ʧʨʦʝʢʪʦʚ ʪʝʩʪʦʚʳʭ ɹʀʉ ʥʘ ʉɸʇʈ ñʂʦʚʯʝʛò. 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 
ʚʝʣʠʯʠʥʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʭʦʜʥʦʡ ʝʤʢʦʩʪʠ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ, 
ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʝʤʢʦʩʪʠ ʦʜʥʦʡ ʧʘʨʳ ʟʘʪʚʦʨʦʚ ʪʨʘʥʟʠʩʪʦʨʦʚ n- ʠ p-ʪʠʧʘ 
ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʫʢʘʟʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʪʝʭ ʚʭʦʜʦʚ, 
ʛʜʝ ʦʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 1. 
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A221OI   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 2ʀ-2ʀ-3ʀʃʀ-ʅɽ 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠ-
ʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=3. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ  Ò 3. 

ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

   ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
4.2 1.9 4.5 2.1 3.8 1.8 4.2 2.0 2.9 0.8 

 
A2222I ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 2ʀ-2ʀ-2ʀ-2ʀ-4ʀʃʀ-ʅɽ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=4. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
5.9 2.6 5.5 2.5 5.5 2.5 5.2 2.4 5.2 2.3 

ʇʫʪʴ I5ÝO I6ÝO I7ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 
4.5 2.5 4.8 2.1 4.3 2.0 
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A222OI   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 2ʀ-2ʀ-2ʀ-3ʀʃʀ-ʅɽ 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠ-
ʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=3. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO I5ÝO 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
3.8 2.2 4.1 2.2 2.5 1.9 2.9 2.1 2.3 1.8 2.2 1.7 

 
A2O3I   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 2ʀ-3ʀʃʀ-ʅɽ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠ-
ʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=3. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 2 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 
1.3 1.1 1.2 1.1 1.2 0.5 0.9 0.6 

 
A2O4I   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 2ʀ-4ʀʃʀ-ʅɽ  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥ-
ʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ 
ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ 
Np=4. 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 
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ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
3.6 1.5 3.2 1.5 3.4 1.2 3.6 1.2 3.3 0.9 

 

A2OAI   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 2ʀ-2ʀʃʀ-2ʀ-ʅɽ 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ Ò 3. 

ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 2 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 
1.0 1.4 0.8 1.4 0.8 0.9 0.7 0.9 

 

A31OI1   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 3ʀ-2ʀʃʀ-ʅɽ 
 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ Ò 3. 

ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 2 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO 

ɿʘʜʝʨʞʢʘ,  
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 
3.7 2.8 3.3 2.7 2.9 2.4 1.8 0.9 
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A322OI   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 3ʀ-2ʀ-2ʀ-3ʀʃʀ-ʅɽ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
4.5 3.4 4.2 3.2 3.9 3.0 4.5 2.5 4.1 2.5 

ʇʫʪʴ I5ÝO I6ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 
4.7 2.8 4.3 2.8 

 
A32OI   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 3ʀ-2ʀ-2ʀʃʀ-ʅɽ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 

ʆʙʣʘʩʪ  ɹʧʨʠʤʝʥʝʥʠ  ̫- ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
3.2 3.2 3.0 3.0 2.7 2.7 2.4 1.9 2.2 1.7 
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A333OI   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 3ʀ-3ʀ-3ʀ-3ʀʃʀ-ʅɽ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠ-
ʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪ  ɹʧʨʠʤʝʥʝʥʠ  ̫- ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
5.2 4.7 5.0 4.6 4.8 4.7 4.9 4.2 4.3 4.2 

ʇʫʪʴ I5ÝO I6ÝO I7ÝO I8ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 
4.6 4.2 4.0 3.8 3.7 3.5 4.0 3.7 

 

A33OI   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 3ʀ-3ʀ-2ʀʃʀ-ʅɽ 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 

ʆʙʣʘʩʪ  ɹʧʨʠʤʝʥʝʥʠ  ̫- ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 
ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO I5ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
3.2 3.6 2.9 3.4 2.7 3.2 2.8 3.0 2.6 2.8 2.4 2.7 

 

A41OI   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 4ʀ-2ʀʃʀ-ʅɽ 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=2. 
 ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ Ò 2. 
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ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪ  ɹʧʨʠʤʝʥʝʥʠ  ̫- ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

 
  ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
4.2 3.8 3.9 3.8 3.6 3.8 3.2 3.8 2.1 0.8 

 

A42OI   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 4ʀ-2ʀ-2ʀʃʀ-ʅɽ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 

ʆʙʣʘʩʪ  ɹʧʨʠʤʝʥʝʥʠ  ̫- ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

  ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO I5ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
3.7 4.8 3.9 4.4 3.4 4.3 3.1 4.1 2.7 2.0 2.5 1.9 

 
A43OI   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 4ʀ-3ʀ-2ʀʃʀ-ʅɽ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 
ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO I5ÝO  I6ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
3.8 5.2 3.7 5.2 3.5 4.8 3.1 4.7 2.5 3.0 2.7 3.2 3.0 3.3 
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A44OI   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 4ʀ-4ʀ-2ʀʃʀ-ʅɽ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠ-
ʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ.  
ʆʙʣʘʩʪ  ɹʧʨʠʤʝʥʝʥʠ  ̫- ʩʠʥʭʨʦʥʥʘ  ̫ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

 

AD1P1   ʅʝʧʦʣʥʳʡ ʦʜʥʦʨʘʟʨʷʜʥʳʡ ʩʫʤʤʘʪʦʨ  
     ʩ ʧʘʨʘʬʘʟʥʳʤʠ (ʩʦ ʩʧʝʡʩʝʨʦʤ) ʚʭʦʜʘʤʠ  
     ʠ ʫʥʘʨʥʳʤ ʚʳʭʦʜʦʤ  

 

ʕʣʝʤʝʥʪ AD1P1 ï ʥʝʧʦʣʥʳʡ ʩʫʤʤʘʪʦʨ, ʚʳʧʦʣʥʷʶʱʠʡ ʩʣʦ-
ʞʝʥʠʝ ʜʚʫʭ ʧʘʨʘʬʘʟʥʳʭ ʦʜʥʦʨʘʟʨʷʜʥʳʭ ʯʠʩʝʣ (A0, A0B ʠ 
B0, B0B) ʠ ʧʘʨʘʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ ʧʝʨʝʥʦʩʘ (CI, CIB). ʈʝ-
ʟʫʣʴʪʘʪ ï ʫʥʘʨʥʳʡ ʩʠʛʥʘʣ ʩʫʤʤʳ (S0).  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ 
ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ A0 ʠ A0B ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. ʇʨʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʠ ʚ ʉʉ-ʩʭʝʤʝ ʚʩʝ ʚʭʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʘʨʘʬʘʟʥʳʤʠ ʩ ʣʶʙʳʤ, ʥʦ 
ʦʜʠʥʘʢʦʚʳʤ, ʩʧʝʡʩʝʨʦʤ. 
 
 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
4.0 5.7 3.8 5.5 3.7 5.2 3.2 5.1 3.3 4.8 

ʇʫʪʴ I5ÝO I6ÝO I7ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 
3.3 4.7 3.0 4.7 2.7 4.2 
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   ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  
ˉ 

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜ 

A0 A0B B0 B0B CI CIB S0 
1 1 * 1 * * 1 0 
2 1 * * 1 1 * 0 
3 * 1 1 * 1 * 0 
4 * 1 * 1 * 1 0 
5 0 * 0 * * 0 1 
6 0 * * 0 0 * 1 
7 * 0 0 * 0 * 1 
8 * 0 * 0 * 0 1 
9 1 1 0 0 * * Z 
10 1 1 * * 0 0 Z 
11 0 0 1 1 * * Z 
12 * * 1 1 0 0 Z 
13 0 0 * * 1 1 Z 
14 * * 0 0 1 1 Z 

   ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ A0ÝS0 A0BÝS0 B0ÝS0 B0BÝS0 CIÝS0 CIBÝS0 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
6.2 3.6 6.2 3.3 6.0 3.4 6.0 3.1 6.5 3.9 6.7 3.4 

 
 

AD1P2   ʅʝʧʦʣʥʳʡ ʦʜʥʦʨʘʟʨʷʜʥʳʡ ʩʫʤʤʘʪʦʨ  
 ʩ ʧʘʨʘʬʘʟʥʳʤʠ (ʩʦ ʩʧʝʡʩʝʨʦʤ) ʚʭʦʜʘʤʠ  
 ʠ ʫʥʘʨʥʳʤ ʚʳʭʦʜʦʤ (ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʘʷ 
ʤʦʜʠʬʠʢʘʮʠʷ) 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ï ʢʘʢ ʫ AD1P1; ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʥʘ 25 % ʙʦʣʴʰʝ, ʯʝʤ ʫ AD1P1, 
ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʥʘ 5-10 % ʣʫʯʰʝ.  

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠ  ̫ʧʦ ʚʭʦʜʘʤ A0, A0B, CI, CIB ī 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ A0ÝS0 A0BÝS0 B0ÝS0 B0BÝS0 CIÝS0 CIBÝS0 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
6.2 3.2 5.9 3.2 5.8 3.1 5.8 3.0 6.2 3.3 6.3 3.2 
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AD1P3   ʅʝʧʦʣʥʳʡ ʦʜʥʦʨʘʟʨʷʜʥʳʡ ʩʫʤʤʘʪʦʨ  
      ʩ ʧʘʨʘʬʘʟʥʳʤʠ (ʩʦ ʩʧʝʡʩʝʨʦʤ) ʚʭʦʜʘʤʠ  
     ʠ ʚʳʭʦʜʘʤʠ   

ʕʣʝʤʝʥʪ AD1P3 ï ʥʝʧʦʣʥʳʡ ʩʫʤʤʘʪʦʨ, ʚʳʧʦʣʥʷʶʱʠʡ ʩʣʦʞʝ-
ʥʠʝ ʜʚʫʭ ʧʘʨʘʬʘʟʥʳʭ ʦʜʥʦʨʘʟʨʷʜʥʳʭ ʯʠʩʝʣ (A0, A0B ʠ B0, 
B0B) ʠ ʧʘʨʘʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ ʧʝʨʝʥʦʩʘ (CI, CIB). ʈʝʟʫʣʴʪʘʪ ï 
ʧʘʨʘʬʘʟʥʳʡ (ʩʦ ʩʧʝʡʩʝʨʦʤ) ʩʠʛʥʘʣ ʩʫʤʤʳ (S0, S0B).  
ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʦʜʥʦʨʘʟʨʷʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ ʚ ʩʦʩʪʘʚʝ ʉʉ-

ʩʭʝʤʳ ʵʣʝʤʝʥʪ AD1P3 ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʠʥʜʠʢʘʪʦʨʥʳʤ ʵʣʝʤʝʥ-
ʪʦʤ, ʬʠʢʩʠʨʫʶʱʠʤ ʦʢʦʥʯʘʥʠʝ ʚʩʝʭ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʣʝʤʝʥʪʝ, 
ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ (ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʭʦʜʥʳʝ ʩʠʛʥʘʣʳ 
ʠʥʜʠʮʠʨʫʶʪʩʷ ʧʦ ʤʝʩʪʫ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ). ʊʠʧ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʵʣʝ-
ʤʝʥʪʘ (2ʀʃʀ-ʅɽ, 2ʀ-ʅɽ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʩʧʝʡʩʝʨʘ ʚʭʦʜʥʳʭ ʩʠʛ-
ʥʘʣʦʚ: ʧʨʠ ʝʜʠʥʠʯʥʦʤ ʩʧʝʡʩʝʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ 2ʀʃʀ-ʅɽ (ʘ), 
ʧʨʠ ʥʫʣʝʚʦʤ - 2ʀ-ʅɽ (ʙ). ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʛʦ ʦʜʥʦʨʘʟʨʷʜʥʦʛʦ 
ʩʫʤʤʘʪʦʨʘ ʩʭʝʤʘ ʥʘ ʨʠʩʫʥʢʝ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʧʦʣʥʝʥʘ ʬʦʨʤʠʨʦʚʘʪʝʣʝʤ 
ʧʘʨʘʬʘʟʥʦʛʦ (ʩʦ ʩʧʝʡʩʝʨʦʤ) ʩʠʛʥʘʣʘ ʧʝʨʝʥʦʩʘ, ʥʘʧʨʠʤʝʨ, ʥʘ ʵʣʝʤʝʥʪʝ 
MAJP. ɼʘʥʥʳʡ ʵʣʝʤʝʥʪ ʚ ʉʉ-ʩʭʝʤʘʭ ʫʩʧʝʰʥʦ ʟʘʤʝʥʷʝʪ ʩʦʙʦʡ ʜʚʘ ʵʣʝ-
ʤʝʥʪʘ AD1P1 ʠʣʠ AD1P2, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʤʝʥʴʰʫʶ ʥʘ 60-    
100 % ʩʣʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠ ʥʝʩʢʦʣʴʢʦ ʭʫʜʰʝʤ (ʥʘ 10-12 %) ʙʳ-
ʩʪʨʦʜʝʡʩʪʚʠʠ. 

 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ A0, A0B, B0, B0B ï 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ S0 ʠ S0B Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
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ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. ʇʨʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʠ ʚ ʉʉ-ʩʭʝʤʝ ʚʩʝ ʚʭʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʘʨʘʬʘʟʥʳʤʠ ʩʦ ʩʧʝʡʩʝʨʦʤ. 
ʊʠʧ ʩʧʝʡʩʝʨʘ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  
ˉ 

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜʳ 

A0 A0B B0 B0B CI CIB S0 S0B 
1 2 3 4 5 6 7 8 9 
1 0 * 0 * 0 0 1 1 
2 0 * 0 0 * 0 1 1 
3 0 0 0 * * 0 1 1 
4 0 * 0 0 0 * 1 1 
5 0 * * 0 0 0 1 1 
6 0 0 * 0 0 * 1 1 
7 0 0 0 * 0 * 1 1 
8 * 0 0 0 0 * 1 1 
9 * 0 0 * 0 0 1 1 
10 0 0 * 0 * 0 1 1 
11 * 0 * 0 0 0 1 1 
12 * 0 0 0 * 0 1 1 
13 1 * 1 * 1 1 0 0 
14 1 * 1 1 * 1 0 0 
15 1 1 1 * * 1 0 0 
16 1 * 1 1 1 * 0 0 
13 1 * 1 * 1 1 0 0 
17 1 * * 1 1 1 0 0 
18 1 1 * 1 1 * 0 0 
19 1 1 1 * 1 * 0 0 
20 * 1 1 1 1 * 0 0 
21 * 1 1 * 1 1 0 0 
22 1 1 * 1 * 1 0 0 
23 * 1 * 1 1 1 0 0 
24 * 1 1 1 * 1 0 0 
25 0 1 0 1 0 1 0 1 
26 1 0 0 1 0 1 1 0 
27 0 1 1 0 0 1 1 0 
28 1 0 1 0 0 1 0 1 
29 0 1 0 1 1 0 1 0 
30 1 0 0 1 1 0 0 1 
31 0 1 1 0 1 0 0 1 
32 1 0 1 0 1 0 1 0 
33 1 1 0 0 * * Z 
34 1 1 * * 0 0 Z 
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   ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 

1 2 3 4 5 6 7 8 9 
35 0 0 1 1 * * Z 
36 * * 1 1 0 0 Z 
37 0 0 * * 1 1 Z 
38 * * 0 0 1 1 Z 

 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ A0ÝS0 A0ÝS0B A0BÝS0 A0BÝS0B B0ÝS0 B0ÝS0B 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
7.6 3.0 7.6 3.0 7.6 3.0 7.6 3.0 7.4 3.7 7.4 3.7 

ʇʫʪʴ B0BÝS0 B0BÝS0B CIÝS0 CIÝS0B CIBÝS0 CIBÝS0B 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
7.4 3.7 7.4 3.7 7.4 3.7 7.4 3.7 7.4 3.7 7.4 3.7 

 
AND4M   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 4ʀ (ʦʜʥʦʢʘʩʢʘʜʥʳʡ) 

 

ʕʣʝʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʠ 
ʫʧʨʘʚʣʷʶʱʠʭ ʧʦʜʩʭʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʦʣʥʷʝʤʦʡ 
ʬʫʥʢʮʠʝʡ.  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ 
ʚʥʫʪʨʝʥʥʠʤ ʚʳʭʦʜʦʤ ʧʝʨʚʦʛʦ ʷʨʫʩʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=1. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ Ò 5. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ CC-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ  
t01 t10 t01 t10 t01 t10 t01 t10 
0.9 0.6 0.9 0.6 0.8 0.6 0.7 0.5 
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AOAI1   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 2ʀ-2ʀ-2ʀʃʀ-2ʀ-ʅɽ 

 
ʕʣʝʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʠ 
ʫʧʨʘʚʣʷʶʱʠʭ ʧʦʜʩʭʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʦʣʥʷʝʤʦʡ 
ʬʫʥʢʮʠʝʡ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 

ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ CC-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

   ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
3.0 2.9 3.3 3.0 2.9 2.7 2.7 2.6 1.6 2.2 

 
 
AOAI2   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 2ʀ-2ʀ-3ʀʃʀ-2ʀ-ʅɽ 

 
ʕʣʝʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʠ 
ʫʧʨʘʚʣʷʶʱʠʭ ʧʦʜʩʭʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʦʣʥʷʝʤʦʡ 
ʬʫʥʢʮʠʝʡ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠ-

ʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO I5ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
1.3 1.7 1.3 1.7 1.3 1.9 1.4 1.9 1.0 1.2 0.5 1.7 
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AOAI8   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 
 

ʕʣʝʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʠ 
ʫʧʨʘʚʣʷʶʱʠʭ ʧʦʜʩʭʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʦʣʥʷʝʤʦʡ 
ʬʫʥʢʮʠʝʡ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠ-

ʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪ  ɹʧʦ ʚʳʭʦʜʫ Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO I5ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
1.1 1.7 1.1 1.7 0.9 1.1 1.0 1.6 0.9 1.5 0.7 1.0 

 
AOAO1   ʀʥʜʠʢʘʪʦʨʥʳʡ ʵʣʝʤʝʥʪ  

ʕʣʝʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʙʠʥʘʮʠʦʥ-
ʥʳʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʧʦʜʩʭʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʦʣ-
ʥʷʝʤʦʡ ʬʫʥʢʮʠʝʡ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥ-
ʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ 
ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʥʫʪʨʝʥʥʠʤ ʚʳʭʦʜʦʤ ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=4. 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ I1, I3 - 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 5. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 6 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ R1CE20. 
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ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO I5ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
2.3 2.4 2.2 1.9 3.0 2.7 2.3 2.2 2.7 2.7 2.2 2.7 

ʇʫʪʴ I6ÝO I7ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 
1.7 1.7 2.0 1.8 

 

 

 

 

 

AOAOAI   ʀʥʜʠʢʘʪʦʨʥʳʡ ʵʣʝʤʝʥʪ ʩ ʥʫʣʝʚʳʤ  
ʩʧʝʡʩʝʨʦʤ ʜʣʷ ʯʝʪʳʨʝʭ ʙʠʬʘʟʥʳʭ ʠ ʦʜʥʦʛʦ 
ʫʥʘʨʥʦʛʦ ʚʭʦʜʦʚ  

 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ I2, I2B - 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 6 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ 5503/5507. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʠʥʜʠʢʘʪʦʨʥʳʡ ʵʣʝʤʝʥʪ ʚ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʝ. 
ʇʨʠʤʝʨ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʘʤʦʨʝʤʦʥʪʘ ʚ ʤʫʣʴʪʠ-
ʧʣʝʢʩʦʨʝ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʛʦ ʨʝʛʠʩʪʨʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. ɿʜʝʩʴ 
A, AB ʠ B, BB - ʧʘʨʘʬʘʟʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʛʥʘʣʳ ʦʪ ʨʘʙʦʯʝʛʦ ʠ 
ʨʝʟʝʨʚʥʦʛʦ ʨʘʟʨʷʜʦʚ ʪʨʠʛʛʝʨʘ; ʊ, ʊɺ - ʩʠʛʥʘʣʳ ʚʳʙʦʨʢʠ ʨʘʙʦʪʦʩʧʦ-
ʩʦʙʥʦʛʦ ʨʘʟʨʷʜʘ; E - ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ; Y, YB - ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 
ʚʳʭʦʜʳ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ; I - ʠʥʜʠʢʘʪʦʨʥʳʡ ʚʳʭʦʜ. 
 

 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ AOAO1 
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ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʣʝʤʝʥʪʘ AOAOAI ʫʯʠʪʳʚʘʝʪ ʥʘʣʠʯʠʝ ʦʧʨʝ-
ʜʝʣʝʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʟʥʘʯʝʥʠʡ ʧʘʨ ʚʭʦʜʦʚ (I0, I0B), (I1, I1B), (I2, 
I2B), (I3, I3B). ʇʨʠ ʥʝʢʦʪʦʨʳʭ ʟʘʧʨʝʱʝʥʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʚʭʦʜʦʚ, 
ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ, ʚʳʭʦʜ ʵʣʝʤʝʥʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʚʳʩʦʢʦʠʤ-
ʧʝʜʘʥʩʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

 

 
 

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ AOAOAI 
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     ʊʘʙʣʠʮʘ ʟʘʧʨʝʱʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ˉˉ I0 I0B I1 I1B I2 I2B I3 I3B E O 
1 1 1 1 1 *1) * 0 0 1 Z 
2 * * * * 1 1 0 0 1 Z 
3 0 0 0 0 * * 1 1 1 Z 
4 * * * * 0 0 1 1 1 Z 
5 0 0 0 0 1 1 * * 1 Z 
6 1 1 1 1 0 0 * * 1 Z 

        1) ʃʶʙʦʝ ʟʥʘʯʝʥʠʝ 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I0BÝO I1ÝO I1BÝO I2ÝO I2BÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
6.9 4.7 7.7 2.7 6.9 2.5 7.7 2.5 6.6 2.1 7.1 4.7 

ʇʫʪʴ I3ÝO I3BÝO EÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 
7.2 4.4 6.7 4.2 2.0 3.8 

 
 

AOAOI1  ʃʦʛʠʯʝʩʢʠʡ ɻ ʣʝʤʝʥʪ 2ʀ-2ʀ-2ʀʃʀ-2ʀ-2ʀʃʀ-ʅɽ  
 

ʕʣʝʤʝʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʠ 
ʫʧʨʘʚʣʷʶʱʠʭ ʧʦʜʩʭʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʦʣʥʷʝʤʦʡ ʣʦ-
ʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 

ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ - 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ CC-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO I5ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
5.1 3.3 5.3 3.4 4.7 3.1 5.1 3.2 3.5 2.7 2.3 0.9 

 

& 1 1&

&

AOAOI1

I0

I2
I1

I3
I4
I5

O



ʆʧʠʩʘʥʠʝ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

 
ɺʝʨʩʠʷ ʦʧʠʩʘʥʠʷ 2.1 ʦʪ 03.05.2014 

 

58

 
AOAOI2   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ  

 2ʀ-2ʀ-2ʀʃʀ-2ʀ-2ʀ-2ʀ-3ʀʃʀ-ʅɽ 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠ-
ʪʘʥʠ  ̫ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=4. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣ  ̫ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʚ ʦʩʥʦʚʥʦʤ ï ʠʥʜʠʢʘʪʦʨʥʳʝ ʵʣʝʤʝʥ-

ʪʳ ʜʣʷ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʠ. 
ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʷʜʘ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ ʩ ʠʥʪʝʛ-
ʨʠʨʦʚʘʥʥʳʤ ʚʭʦʜʥʳʤ ʤʫʣʴʪʠʧʣʝʢʩʦʨʦʤ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. ɿʜʝʩʴ 
WR ʠ WRB - ʩʠʛʥʘʣʳ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʨʘʟʨʷʜʘ, E1 ʠ E2 - ʫʧʨʘʚ-
ʣʷʶʱʠʝ ʩʠʛʥʘʣʳ, NR - ʩʠʛʥʘʣ ʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ, D ʠ DB - ʧʝʨʚʳʡ 
ʧʘʨʘʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ, Q ʠ QB - ʚʪʦʨʦʡ ʧʘʨʘʬʘʟʥʳʡ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ. ɿʜʝʩʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʠʛʥʘʣʳ WR ʠ WRB - 
ʩʪʘʪʠʯʝʩʢʠʝ. ʇʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʭʝʤʳ WR=1, WRB=0, ʠ  ʧʨʠ  E1=1,  
E2=0  ʚ  ʨʘʟʨʷʜ  ʨʝʛʠʩʪʨʘ  ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʭʦ-
ʜʦʚ D ʠ DB. ɺ ʨʝʞʠʤʝ ʩʜʚʠʛʘ WR=0, WRB=1, ʠ ʚ ʨʘʟʨʷʜ ʨʝʛʠʩʪʨʘ ʟʘʧʠ-
ʩʳʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʚʭʦʜʦʚ Q ʠ QB, ʢʦʪʦʨʳʝ ʚ ʤʥʦʛʦʨʘʟʨʷʜʥʦʤ ʨʝʛʠʩʪʨʝ 
ʧʦʜʢʣʶʯʝʥʳ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʳʭʦʜʘʤ ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʨʷʜʘ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʟʘʧʠʩʴ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʨʘʟʨʷʜ ʨʝʛʠʩʪʨʘ ʥʝ ʷʚʣʷʝʪʩʷ 
ʩʪʨʦʛʦ ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO I5ÝO  I6ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
7.7 4.9 8.2 5.0 7.4 4.7 7.8 4.7 5.7 4.4 5.1 2.9 5.3 3.0 

ʇʫʪʴ I7ÝO I8ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 
4.7 2.5 5.0 2.7 
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ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʩʘʤʦʩʠʥʭʨʦʥʥʦʛʦ ʨʘʟʨʷʜʘ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ 

 

AOAOI3   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ  
2ʀ-2ʀ-2ʀʃʀ-2ʀ-2ʀ-2ʀʃʀ-ʅɽ 

 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠ-
ʪʘʥʠ  ̫ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ - 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 
ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ - ʚʭʦʜʥʦʡ ʢʘʩʢʘʜ ʨʘʟʨʷʜʘ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ ʩʦ ʚʩʪʨʦ-
ʝʥʥʳʤ ʤʫʣʴʪʠʧʣʝʢʩʦʨʦʤ, ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʚ ʦʧʠ-
ʩʘʥʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ AOAOI2. ɽʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʨʝʘʣʠʟʘʮʠ  ʁʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ ʩ ʧʦʤʦʱʴʶ ʩʠʛʥʘʣʘ NR. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO I5ÝO  I6ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
4.9 3.8 5.2 3.9 4.6 3.6 4.8 3.7 4.2 3.2 2.7 2.0 3.0 2.0 
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AOAOI4   ʀʥʜʠʢʘʪʦʨʥʳʡ ʵʣʝʤʝʥʪ ʩ ʥʫʣʝʚʳʤ  

ʩʧʝʡʩʝʨʦʤ ʜʣʷ ʧʷʪʠ ʙʠʬʘʟʥʳʭ ʠ ʦʜʥʦʛʦ 
ʫʥʘʨʥʦʛʦ ʚʭʦʜʦʚ 

 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=5.  
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ I0, I0B, I3, I3B - 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ - 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 8 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʠʥʜʠʢʘʪʦʨʥʳʡ ʵʣʝʤʝʥʪ ʚ ʉʉ-

ʩʭʝʤʦʪʝʭʥʠʢʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʷʜʘ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʛʦ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ 
ʩʦ ʩʚʦʡʩʪʚʦʤ ʩʘʤʦʨʝʤʦʥʪʘ (ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ). ɿʜʝʩʴ Y0, Y0B ʠ Y1, Y1B - 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʳʭʦʜʳ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʨʘʟʨʷʜʦʚ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ; ʊ0, 
ʊ1 - ʧʨʠʟʥʘʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʨʷʜʘ; E - ʚʭʦʜ ʨʘʟʨʝ-
ʰʝʥʠʷ; NR - ʩʠʛʥʘʣ ʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ; Q, QB - ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʳʭʦ-
ʜʳ ʜʘʥʥʦʛʦ ʨʘʟʨʷʜʘ; I - ʠʥʜʠʢʘʪʦʨʥʳʡ ʚʳʭʦʜ. 
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ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I0BÝO I1ÝO I1BÝO I2ÝO I2BÝO  I3ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
9.9 6.5 9.8 6.6 15.4 9.0 15.4 9.0 15.4 9.0 15.4 9.0 13.5 5.0 

ʇʫʪʴ I3BÝO I4ÝO I4BÝO EÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 

13.5 5.0 10.2 3.2 10.2 3.2 10.1 9.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
AOAOI5   ʕʣʝʤʝʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʢʦʨʝʥʥʦʛʦ  

 ʧʝʨʝʥʦʩʘ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3.  
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3.  

ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ.  
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. ʇʨʠ ʵʪʦʤ ʝʛʦ 
ʚʭʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʨʘʟʨʷʜʥʳʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʛʝʥʝʨʘʮʠʠ 
(gi) ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (pi) ʧʝʨʝʥʦʩʘ. ʉʣʫʞʠʪ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʨʩʠʠ 
ʜʚʫʭʨʘʟʨʷʜʥʦʛʦ ʫʩʢʦʨʝʥʥʦʛʦ ʧʝʨʝʥʦʩʘ ʧʦ ʬʦʨʤʫʣʝ: 

110002 *)*( gpgpCCB ++= , 

ʛʜʝ ʉ0 ʠ ʉB2 - ʚʭʦʜʳ ʩʠʛʥʘʣʘ ʧʨʷʤʦʛʦ ʠ ʠʥʚʝʨʩʥʦʛʦ ʧʝʨʝʥʦʩʘ ʚ ʧʝʨ-
ʚʳʡ ʠ ʪʨʝʪʠʡ ʨʘʟʨʷʜʳ ʩʫʤʤʘʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ  
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ʬʫʥʢʮʠʠ ʠʥʚʝʨʩʠʠ ʛʨʫʧʧʦʚʦʡ ʪʨʝʭʨʘʟʨʷʜʥʦʡ ʛʝʥʝʨʘʮʠʠ ʧʝʨʝʥʦʩʘ ʧʦ 
ʬʦʨʤʫʣʝ: 

221102 *)*( gpgpgGB ++=  

ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ ʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʦ-
ʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʥʝ ʩʚʷʟʘʥʥʦʡ ʩ ʧʝʨʝʥʦʩʦʤ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
6.0 3.2 5.7 3.2 4.5 2.1 3.2 1.8 2.4 1.0 

 
 

AOAOI6   ʕʣʝʤʝʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʢʦʨʝʥʥʦʛʦ  
ʧʝʨʝʥʦʩʘ 

 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥ-
ʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ 
ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4, p-ʪʠʧʘ 
Np=4. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. ʇʨʠ ʵʪʦʤ ʝʛʦ 
ʚʭʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʨʘʟʨʷʜʥʳʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʛʝʥʝʨʘʮʠʠ 
(gi) ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (pi) ʧʝʨʝʥʦʩʘ. ʉʣʫʞʠʪ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʨʩʠʠ 
ʪʨʝʭʨʘʟʨʷʜʥʦʛʦ ʫʩʢʦʨʝʥʥʦʛʦ ʧʝʨʝʥʦʩʘ: 

22110003 *)*)*(( gpgpgpCCB +++=  , 

ʛʜʝ ʉ0 ʠ ʉB3 - ʚʭʦʜʳ ʧʨʷʤʦʛʦ ʠ ʠʥʚʝʨʩʥʦʛʦ ʩʠʛʥʘʣʘ ʧʝʨʝʥʦʩʘ ʚ ʧʝʨ-
ʚʳʡ ʠ ʯʝʪʚʝʨʪʳʡ ʨʘʟʨʷʜʳ ʩʫʤʤʘʪʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʜʣʷ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʬʫʥʢʮʠʠ ʠʥʚʝʨʩʠʠ ʛʨʫʧʧʦʚʦʡ ʯʝʪʳʨʝʭʨʘʟʨʷʜʥʦʡ ʛʝʥʝʨʘʮʠʠ ʧʝ-
ʨʝʥʦʩʘ: 

33221103 *)*)*(( gpgpgpgGB +++=  

ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ ʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʦ-
ʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʥʝ ʩʚʷʟʘʥʥʦʡ ʩ ʧʝʨʝʥʦʩʦʤ. 
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   ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO I5ÝO I6ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 

10.4 5.4 9.9 5.2 8.2 3.8 6.6 3.3 5.4 2.3 3.8 2.1 3.1 1.2 

 
AOAOI7   ʃʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 

 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=4. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝO I1ÝO I2ÝO I3ÝO I4ÝO I5ÝO I6ÝO I7ÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
1.9 2.6 1.8 2.4 1.6 1.7 1.2 1.5 1.7 2.2 1.7 2.1 1.4 1.3 0.9 1.2 

 

ARB0   ɸʩʠʥʭʨʦʥʥʳʡ ʘʨʙʠʪʨ 
 
ʕʣʝʤʝʥʪ ARB0 ï ʵʣʝʢʪʨʦʥʥʳʡ ʘʨʙʠʪʨ ʩʠʛʥʘʣʦʚ R0 ʠ R1 (Re-
quest), ʟʘʧʨʦʩʦʚ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʙʱʝʛʦ ʨʝʩʫʨʩʘ. ɺʳʩʦʢʠʡ 
ʫʨʦʚʝʥʴ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ R0 ʠ R1 ʧʝʨʝʚʦʜʠʪ ʘʨʙʠʪʨ ʚ ʩʦʩʪʦʷ-

ʥʠʝ ʧʘʫʟʳ (A0=A1=0). ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʥʘ ʦʜʥʦʤ ʠʟ ʚʭʦʜʦʚ (ʥʘʧʨʠʤʝʨ, 
R0=0) ʧʝʨʝʚʦʜʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠ  ̫ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʫ ʚ 
ʩʦʩʪʦʷʥʠʝ ʝʜʠʥʠʮʳ (A0=1) ʠ ʙʣʦʢʠʨʫʝʪ ʧʝʨʝʭʦʜ ʚ ʘʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʪʦ-
ʨʦʛʦ ʚʳʭʦʜʘ ʜʦ ʩʥʷʪʠʷ ʩʠʛʥʘʣʘ ʟʘʧʨʦʩʘ R0. ɸʨʙʠʪʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʜʝʣʝ-
ʥʠʝ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʢ ʦʙʱʝʤʫ ʨʝʩʫʨʩʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʯʝʨʝʜʥʦʩʪʴʶ ʧʨʠ-
ʭʦʜʘ ʩʠʛʥʘʣʦʚ ʟʘʧʨʦʩʘ ʥʘ ʚʭʦʜʳ R0 ʠ R1. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩ-
ʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ A0 ʠ A1 Ò 5. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
R0 R1 A0 A1 

1 1 1 0 0 
2 0 1 1 0 
3 0 1Ÿ0 1 0 
4 1 0 0 1 
5 1Ÿ0 0 0 1 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ R0ÝA0 R0ÝA1 R1ÝA0 R1ÝA1 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 
4.8 2.1 5.6 5.6 4.8 2.1 4.8 2.1 

 
BPC0   ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʙʠʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ 

   ʚ ʧʘʨʘʬʘʟʥʳʡ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ 

ʕʣʝʤʝʥʪ BPC0 ʧʨʝʦʙʨʘʟʫʝʪ ʚʭʦʜʥʦʡ ʙʠʬʘʟʥʳʡ ʩʠʛʥʘʣ (B, 
BB) ʚ ʚʳʭʦʜʥʦʡ ʧʘʨʘʬʘʟʥʳʡ (P, PB) ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ. 
ʇʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʥʘ ʚʭʦʜʝ ʨʘʟʨʝʰʝʥʠʷ E=1 ʥʘ ʚʳʭʦʜʝ 

(P, PB) ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʝʡʩʝʨ (P=PB=0). ʇʨʠ E=0 ʥʘ ʚʳʭʦʜʳ ʪʨʘʥʩʣʠ-
ʨʫʶʪʩʷ ʚʭʦʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ ʠʩʪʠʥʥʦʩʪʠ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=1 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠ  ̫ʧʦ ʚʭʦʜʫ E ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʩʝʤ ʚʳʭʦʜʘʤ Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 2 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʭʦʜʦʚ 
ʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʩʭʝʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʠʬʘʟʥʳʭ ʚʳʭʦ-
ʜʦʚ ʪʨʠʛʛʝʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʘʨʘʬʘʟʥʳʡ ʢʦʜ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ 
ʫʜʘʣʝʥʥʦʤʫ ʧʨʠʝʤʥʠʢʫ. 
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
B BB E P PB 

1 * * 1 0 0 
2 1 0 0 0 1 
3 0 1 0 1 0 
4  0 0 0 1 1 
5 * ª 0 X 
6  ª * 0 X 
7  1 1 0 0 0 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ EÝP EÝPB 
ɿʘʜʝʨʞʢʘ, t01 t10 t01 t10 

ʥʩ 1.8 0.7 1.8 0.7 
 
 

BPC1   ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʙʠʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ 
    ʚ ʧʘʨʘʬʘʟʥʳʡ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ  
 

ʕʣʝʤʝʥʪ BPC1 ʧʨʝʦʙʨʘʟʫʝʪ ʚʭʦʜʥʦʡ ʙʠʬʘʟʥʳʡ ʩʠʛʥʘʣ (B, 
BB) ʚ ʧʘʨʘʬʘʟʥʳʡ (P, PB) ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ. ʇʨʠ 
ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʥʘ ʚʭʦʜʝ ʨʘʟʨʝʰʝʥʠʷ E=0 ʥʘ ʚʳʭʦʜʝ (P, 

PB) ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʝʡʩʝʨ (P=PB=1). ʇʨʠ E=1 ʥʘ ʚʳʭʦʜʳ ʪʨʘʥʩʣʠʨʫ-
ʶʪʩʷ ʚʭʦʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ ʠʩʪʠʥʥʦʩʪʠ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=1. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠ  ̫ʧʦ ʚʭʦʜʫ E ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʩʝʤ ʚʳʭʦʜʘʤ Ò  4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 2 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʭʦʜʦʚ 
ʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʩʭʝʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʠʬʘʟʥʳʭ ʚʳʭʦ-
ʜʦʚ ʪʨʠʛʛʝʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʘʨʘʬʘʟʥʳʡ ʢʦʜ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ 
ʫʜʘʣʝʥʥʦʤʫ ʧʨʠʝʤʥʠʢʫ. 
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ ʩʪʨʦ-
ʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
B BB E P PB 

1 * * 0 1 1 
2 1 0 1 0 1 
3 0 1 1 1 0 
4 1 1 1 0 0 
5 * ª 1 X 
6 ª * 1 X 
7 0 0 1 1 1 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ EÝP EÝPB 
ɿʘʜʝʨʞʢʘ,  t01 t10 t01 t10 

ʥʩ 0.8 0.9 0.8 0.9 

 
C0CI  ʉʯʝʪʥʳʡ ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦ- 

 ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ ʠ ʠʥʜʠʢʘʪʦʨʥʳʤ ʚʳʭʦʜʦʤ  
ʕʣʝʤʝʥʪ C0CI ï ʩʯʝʪʥʳʡ ʪʨʠʛʛʝʨ ʩ ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ ʩʠʛ-
ʥʘʣʦʤ ʩʙʨʦʩʘ (C), ʩʯʝʪʥʳʤ ʚʭʦʜʦʤ (T), ʧʘʨʘʬʘʟʥʳʤ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʤ ʚʳʭʦʜʦʤ (Q, QB) ʠ ʠʥʜʠʢʘʪʦʨʥʳʤ ʚʳʭʦ-
ʜʦʤ (I).  

ʉʘʤʦʩʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʠʛʥʘʣʘ C 
(ʉ=0) ʧʨʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʩʯʝʪʥʦʛʦ ʚʭʦʜʘ (T=0). ɺ ʵʣʝʤʝʥʪʝ C0CI ʧʨʦʮʝ-
ʜʫʨʘ ʩʘʤʦʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʣʦʢʠʨʦʚʢʦʡ ʵʣʝʤʝʥʪʘ ï 
ʠʩʪʦʯʥʠʢʘ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʩʠʛʥʘʣʘ I ʚʭʦʜʦʤ ʉ=0 ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʝʛʦ ʩʙʨʦʩʝ: ʧʦ-
ʩʣʝʜʥʠʤ ʜʦʣʞʝʥ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʚʳʭʦʜ ʵʣʝʤʝʥʪʘ Q. ʆʢʦʥʯʘʥʠʝ ʩʙʨʦʩʘ 
ʜʦʣʞʥʦ ʠʥʜʠʮʠʨʦʚʘʪʴʩʷ ʚʥʝʰʥʝʡ ʘʧʧʘʨʘʪʫʨʦʡ.  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ T ī 4, ʧʦ ʚʭʦʜʫ ʉ ī 2. 
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ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʤʝʥʪʘ ʧʦ ʚʳʭʦʜʘʤ Q ʠ 
QB ï 1, ʧʦ ʚʳʭʦʜʫ I Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 9 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

 

 

 

1) ʅʘʨʫʰʝʥʠʝ ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ TÝQ TÝQB TÝI CÝQ CÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t10 t01 
2.9 4.7 2.9 4.7 7.6 6.2 7.6 5.7 

 
 

C0CP   ʈʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ  
   ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤʠ 
   ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ  

ʕʣʝʤʝʥʪ C0CP ï ʨʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ ʩ  
ʩʘʤʦʩʠʥʭʨʦʥʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʩʙʨʦʩʘ (C) ʠ ʫʩʪʘʥʦʚʢʠ (P), 
ʩʯʝʪʥʳʤ ʚʭʦʜʦʤ (T), ʩʯʝʪʥʳʤ ʚʳʭʦʜʦʤ (OT), ʚʳʭʦʜʦʤ 
ʯʘʩʪʠʯʥʦʡ ʠʥʜʠʢʘʮʠʠ (I), ʙʠʬʘʟʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʚʳʭʦʜʦʤ (Q, QB).  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ T ī2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q ʠ QB Ò 2, ʧʦ 
ʚʳʭʦʜʘʤ I ʠ OT Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 8 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 
ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʯʝʪʳʨʝʭʨʘʟʨʷʜʥʦʛʦ ʩʘʤʦʩʠʥʭʨʦʥʥʦʛʦ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
T C Q+ QB+ I 

1 0 0 0 1 1 
2 0 0­1 0 1 1 
3 0­1 1 ʭʨʘʥʝʥʠʝ 0 
4 1­0 1 QB Q 1 

51) 1 0 ʭʨʘʥʝʥʠʝ 1 

QT
C
P

TT

Q B
I

OT

C0CP
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. ʇʝʨʝʢʣʶʯʝʥʠʝ 
ʨʘʟʨʷʜʘ ʩʯʝʪʯʠʢʘ ʚ ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʝʨʝʜʥʝʤʫ ʬʨʦʥʪʫ 
ʩʯʝʪʥʦʛʦ ʚʭʦʜʘ T; ʥʘʯʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠ ʩʙʨʦʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʩʦ-
ʢʠʤ ʫʨʦʚʥʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ʀʥʜʠʢʘʮʠʷ ʩʯʝʪʯʠ-
ʢʘ ʨʝʘʣʠʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʧʦʜʩʭʝʤʦʡ ʠʟ ʵʣʝʤʝʥʪʦʚ ʀ-ʅɽ ʠ 
ʀʃʀ-ʅɽ, ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʪʘʢʞʝ ʦʢʦʥʯʘʥʠʝ ʥʘʯʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. 
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ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʯʝʪʳʨʝʭʨʘʟʨʷʜʥʦʛʦ ʩʘʤʦʩʠʥʭʨʦʥʥʦʛʦ ʩʯʝʪʯʠʢʘ 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ ʩʪʨʦ-
ʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
T C P I OT Q+ QB+ 

1 0 1 0 1 1 0 1 
2 0 1­0 0 Q QB ʭʨʘʥʝʥʠʝ 
3 0 0 1 1 1 1 0 
4 0 0 1­0 Q QB ʭʨʘʥʝʥʠʝ 
5 0 0 0 Q QB ʭʨʘʥʝʥʠʝ 
6 0­1 0 0 1 1 QB Q 
7 1­0 0 0 Q QB ʭʨʘʥʝʥʠʝ 

81) * 1 1 1 1 1 1 
92) 1 1 0 1 1 0 1 

102) 1 0 1 1 1 1 0 
1) ʅʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʩʝʭ ʚʳʭʦʜʦʚ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʢ ʢʦʤʙʠʥʘʮʠʠ 
    ʉ=P=0. 
2) ʅʘʨʫʰʝʥʠʝ ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 
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ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ TÝQ TÝQB TÝI TÝOT CÝQ CÝQB CÝI 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 t10 
5.3 7.3 5.7 7.0 8.4 6.0 9.2 5.9 4.5 2.7 4.2 

ʇʫʪʴ CÝOT PÝQ PÝQB PÝI PÝOT 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t01 t10 t01 t10 
6.4 2.5 4.0 5.5 4.2 

 

C0R   ʈʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ 
ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ  

ʕʣʝʤʝʥʪ C0R ï ʨʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ ʩ ʩʠʥ-
ʭʨʦʥʥʳʤ ʩʠʛʥʘʣʦʤ ʩʙʨʦʩʘ (R), ʩʯʝʪʥʳʤ ʚʭʦʜʦʤ (T), ʙʠʬʘʟ-
ʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʳʭʦʜʦʤ (Q, QB), ʩʯʝʪʥʳʤ ʚʳʭʦ-
ʜʦʤ (OT) ʠ ʚʳʭʦʜʦʤ ʯʘʩʪʠʯʥʦʡ ʠʥʜʠʢʘʮʠʠ (I).  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=1. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ T ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ  I, OT Ò 3, ʧʦ ʚʳʭʦ-
ʜʘʤ  Q, QB  Ò  2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 8 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
ˉ 

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜʳ 

T R I OT Q+ QB+ 
1 0 0 0 1 0 1 
2 0 0­1 Q QB ʭʨʘʥʝʥʠʝ 
3 0­1 1 1 1 QB Q 
4 1­0 1 Q QB ʭʨʘʥʝʥʠʝ 

51) 0­1 0 0 1 1 1 
61) 1 1­0 /Q ʭʨʘʥʝʥʠʝ 1 

1) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ.  
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ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ TÝQ TÝQB TÝI TÝOT RÝQ RÝQB RÝI RÝOT 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 t10 t01 
3.0 5.0 3.7 4.7 5.8 2.7 6.3 2.3 2.7 1.4 2.4 4.1 

 
 

C0RI   ʉʯʝʪʥʳʡ ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, 
ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ ʠ ʠʥʜʠʢʘʪʦʨʥʳʤ 
ʚʳʭʦʜʦʤ 

ʕʣʝʤʝʥʪ C0RI ï ʩʯʝʪʥʳʡ ʪʨʠʛʛʝʨ ʩ ʩʠʥʭʨʦʥʥʳʤ ʩʠʛʥʘʣʦʤ 
ʩʙʨʦʩʘ (R), ʩʯʝʪʥʳʤ ʚʭʦʜʦʤ (T), ʙʠʬʘʟʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʤ ʚʳʭʦʜʦʤ (Q, QB) ʠ ʩʠʛʥʘʣʦʤ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ (I).  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ T ī 4. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q, QB Ò 2, ʧʦ ʚʳʭʦ-
ʜʫ I Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 9 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

 
ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  

 
 

 

 
 

 
1) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ.  

 

 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
T R Q+ QB+ I 

1 0 0 0 1 1 
2 0 0­1 0 1 1 
3 0­1 1 ʭʨʘʥʝʥʠʝ 1­0 
4 1­0 1 QB Q 0­1 

51) 1 0 ʭʨʘʥʝʥʠʝ 0 
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ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ TÝQ TÝQB TÝI RÝQ RÝQB RÝI 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t10 t01 t10 
3.5 5.7 3.5 5.7 8.2 6.4 9.1 6.8 3.6 

 
 
 

C1C   ʈʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ ʩ ʝʜʠʥʠʯ- 
ʥʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ 

ʕʣʝʤʝʥʪ C1C ï ʨʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ ʩ ʩʠʛ-
ʥʘʣʦʤ ʩʘʤʦʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ (C), ʩʯʝʪʥʳʤ ʚʭʦʜʦʤ (T), 
ʩʯʝʪʥʳʤ ʚʳʭʦʜʦʤ (OT), ʚʳʭʦʜʦʤ ʯʘʩʪʠʯʥʦʡ ʠʥʜʠʢʘʮʠʠ (I), 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʙʠʬʘʟʥʳʤ ʚʳʭʦʜʦʤ (Q, QB). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʵʣʝʤʝʥʪʦʚ  ʩʭʝʤʳ:  n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=1. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ T ï 2, ʧʦ ʚʭʦʜʫ ʉ - 3. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʩʝʤ ʚʳʭʦʜʘʤ Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 9 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ 
ʵʣʝʤʝʥʪʫ C1CP. 

 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
 

 

 

 

 

 

 

 
1) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ.  

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ TÝQ TÝQB TÝI TÝOT CÝQ CÝQB CÝI CÝOT 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 t01 t10 t01 t10 
4.1 5.2 3.8 5.4 6.9 3.7 7.0 3.5 6.4 5.1 1.3 1.9 1.6 2.1 

 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
T C I OT Q+ QB+ 

1 1 0 1 1 0 1 
2 1 0­1 1 1 ʭʨʘʥʝʥʠʝ 
3 1­0 1 Q QB ʭʨʘʥʝʥʠʝ 
4 0­1 1 1 1 QB Q 

51) 0 0 1 1 ʭʨʘʥʝʥʠʝ 
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C
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C1CP    ʈʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ 

ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤʠ 
ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ  

ʕʣʝʤʝʥʪ C1CP ï ʨʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ ʩ ʩʘʤʦʩʠʥ-
ʭʨʦʥʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʩʙʨʦʩʘ (C) ʠ ʫʩʪʘʥʦʚʢʠ (P), ʩʯʝʪʥʳʤ ʚʭʦʜʦʤ 
(T), ʩʯʝʪʥʳʤ ʚʳʭʦʜʦʤ (OT), ʚʳʭʦʜʦʤ ʯʘʩʪʠʯʥʦʡ ʠʥʜʠʢʘʮʠʠ (I), 
ʙʠʬʘʟʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʳʭʦʜʦʤ (Q, QB).  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=1. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ T ï 2, ʧʦ ʚʭʦʜʘʤ ʉ ʠ P - 3. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q, QB Ò 2, ʧʦ 
ʚʳʭʦʜʘʤ I, OT ï 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 
ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʯʝʪʳʨʝʭʨʘʟʨʷʜʥʦʛʦ ʩʘʤʦʩʠʥʭʨʦʥʥʦʛʦ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʯʝʪʯʠʢʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. ɿʜʝʩʴ ʉ - ʦʙʱʠʡ 
ʚʭʦʜ ʩʙʨʦʩʘ; P - ʦʙʱʠʡ ʚʭʦʜ ʫʩʪʘʥʦʚʢʠ; ʊ - ʩʯʝʪʥʳʡ ʚʭʦʜ; (Q0, Q0B) - 
(Q3, Q3B) - ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʠʬʘʟʥʳʝ ʚʳʭʦʜʳ; I - ʠʥʜʠʢʘʪʦʨʥʳʡ ʚʳ-
ʭʦʜ; ʆʊ - ʩʯʝʪʥʳʡ ʚʳʭʦʜ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʨʘʟʨʷʜʘ ʩʯʝʪʯʠʢʘ ʚ ʥʦʚʦʝ ʩʦʩʪʦʷ-
ʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʝʨʝʜʥʝʤʫ ʬʨʦʥʪʫ ʝʛʦ ʩʯʝʪʥʦʛʦ ʚʭʦʜʘ T.  
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ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʯʝʪʳʨʝʭʨʘʟʨʷʜʥʦʛʦ ʩʘʤʦʩʠʥʭʨʦʥʥʦʛʦ  
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
T C P I OT Q+ QB+ 

1 1 0 1 1 1 0 1 
2 1 0­1 1 1 1 ʭʨʘʥʝʥʠʝ 
3 1 1 0 1 1 1 0 
4 1 1 0­1 1 1 ʭʨʘʥʝʥʠʝ 
5 0 1 1 Q QB ʭʨʘʥʝʥʠʝ 
6 0­1 1 1 1 1 QB Q 
7 1­0 1 1 Q QB ʭʨʘʥʝʥʠʝ 

81) * 0 0 1 1 ʭʨʘʥʝʥʠʝ 
91) 0 0 1 1 1 ʭʨʘʥʝʥʠʝ 
101) 0 1 0 1 1 ʭʨʘʥʝʥʠʝ 

1) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ TÝQ TÝQB TÝI TÝOT CÝQ CÝQB CÝI 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 t01 t10 
4.2 5.8 4.5 5.3 7.0 4.6 7.7 3.9 6.8 5.6 1.3 2.4 

ʇʫʪʴ CÝOT PÝQ PÝQB PÝI PÝOT 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 
1.5 2.7 6.2 7.5 1.7 2.8 1.7 3.0 

 

CMPP   ʆʜʥʦʨʘʟʨʷʜʥʳʡ ʢʦʤʧʘʨʘʪʦʨ ʜʣʷ ʧʘʨʘʬʘʟʥʳʭ  
              ʩʠʛʥʘʣʦʚ ʩ ʚʳʨʘʙʦʪʢʦʡ ʩʠʛʥʘʣʘ 
              ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ  

 
ʕʣʝʤʝʥʪ CMPP ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ "ʨʘʚʥʦʟʥʘʯʥʦʩʪʠ" ʜʣʷ 
ʧʘʨʘʬʘʟʥʳʭ ʩʠʛʥʘʣʦʚ. ʕʣʝʤʝʥʪ "ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʠ" ʧʦʣʫ-
ʯʘʝʪʩʷ, ʝʩʣʠ ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʚʳʭʦʜ .r 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ 
ʚʳʭʦʜʘʤʠ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ B ʠ BB ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 
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   ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  

ˉ ʩʪʨʦ-
ʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
A AB B BB EQ EQB 

1 * 0 0 0 1 1 
2 0 * 0 0 1 1 
3 0 0 * 0 1 1 
4 0 0 0 * 1 1 
5 1 0 1 0 1 0 
6 1 0 0 1 0 1 
7 0 1 1 0 0 1 
8 0 1 0 1 1 0 
9 * 1 1 1 0 0 
10 1 * 1 1 0 0 
11 1 1 * 1 0 0 
12 1 1 1 * 0 0 
13 1 1 0 0 Z 
14 0 0 1 1 Z 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ AÝEQ AÝEQB ABÝEQ ABÝEQB BÝEQ BÝEQB 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
3.2 1.4 3.3 1.7 3.3 1.7 3.3 1.5 2.7 1.7 2.7 1.7 

ʇʫʪʴ BBÝEQ BBÝEQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 
2.7 1.7 2.7 1.7 

 
CMPP0   ʆʜʥʦʨʘʟʨʷʜʥʳʡ ʢʦʤʧʘʨʘʪʦʨ ʜʣʷ ʧʘʨʘʬʘʟ- 

  ʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ,  
  ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʠ ʠʥʜʠʢʘʮʠʝʡ ʚʭʦʜʦʚ  
ʕʣʝʤʝʥʪ CMPP0 ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ "ʨʘʚʥʦʟʥʘʯʥʦʩʪʠ" 
ʜʣʷ ʧʘʨʘʬʘʟʥʳʭ ʩʠʛʥʘʣʦʚ (A, AB) ʠ (B, BB) ʩ ʥʫʣʝʚʳʤ 
ʩʧʝʡʩʝʨʦʤ. ʕʣʝʤʝʥʪ "ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʠ" ʧʦʣʫʯʘʝʪʩʷ, ʝʩʣʠ 
ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʚʳʭʦʜʳ O ʠ OB. ʀʥʜʠʢʘʪʦʨʥʳʡ ʚʳʭʦʜ I 

ʬʠʢʩʠʨʫʝʪ ʦʢʦʥʯʘʥʠʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʭʦʜʦʚ ʚ ʩʧʝʡʩʝʨʥʦʝ ʩʦʩʪʦʷʥʠʝ 
A=AB=B=BB=0 ʟʥʘʯʝʥʠʝʤ I=1. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ  ʧʠʪʘʥʠʷ  ʠ  ʚʳʭʦʜʘʤʠ  

A
AB

BB
B

O
OB

I

CMPP0



ɹʠʙʣʠʦʪʝʢʘ ʉʉ-ʵʣʝʤʝʥʪʦʚ ʜʣ  ̫ʧʨʦʝʢʪʠʨʦʚʘʥʠ  ̫ʥʘ ɹʄʂ ʩʝʨʠʡ 5503/5507 

 

ʀʇʀ ʈɸʅ ʠ ʅʇʂ çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨè ʄʀʕʊ 

75 
 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=4. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠ  ̫ʧʦ ʚʭʦʜʘʤ B ʠ BB ī3, ʧʦ ʚʭʦʜʘʤ A ʠ AB ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘ̫  ʥʘʛʨʫʟʦʯʥʘ̫  ʩʧʦʩʦʙʥʦʩʪɹ  ʧʦ ʚr ʭʦʜʘʤ ʆ, ʆɺ Ò 4, ʧʦ ʚr ʭʦʜʫ I Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
ˉ 

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜʳ 

A AB B BB O OB I 
1 0 0 0 0 1 1 1 
2 1 0 0 0 1 1 0 
3 0 1 0 0 1 1 0 
4 0 0 1 0 1 1 0 
5 0 0 0 1 1 1 0 
6 1 0 1 0 1 0 0 
7 1 0 0 1 0 1 0 
8 0 1 1 0 0 1 0 
9 0 1 0 1 1 0 0 
10 1 1 0 0 Z 0 
11 0 0 1 1 Z 0 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ AÝO AÝOB AÝI ABÝO ABÝOB ABÝI 

ɿʘʜʝʨʞʢʘ,  
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
2.3 1.2 2.2 1.4 4.7 0.9 2.2 1.4 2.2 1.2 4.4 0.9 

ʇʫʪʴ BÝO BÝOB BÝI BBÝO BBÝOB BBÝI 
ɿʘʜʝʨʞʢʘ,  

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
1.7 1.2 1.7 1.2 4.2 0.9 1.7 1.2 1.7 1.2 4.1 0.9 

 
CMPP1   ʆʜʥʦʨʘʟʨʷʜʥʳʡ ʢʦʤʧʘʨʘʪʦʨ ʜʣʷ  

  ʧʘʨʘʬʘʟʥʳʭ ʩʠʛʥʘʣʦʚ c ʝʜʠʥʠʯʥʳʤ  
  ʩʧʝʡʩʝʨʦʤ, ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ ʠ 
  ʠʥʜʠʢʘʮʠʝʡ ʚʭʦʜʦʚ 

 
ʕʣʝʤʝʥʪ CMPP1 ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ "ʨʘʚʥʦʟʥʘʯʥʦʩʪʠ" 
ʜʣʷ ʧʘʨʘʬʘʟʥʳʭ ʩʠʛʥʘʣʦʚ (A, AB) ʠ (B, BB) ʩ ʝʜʠʥʠʯʥʳʤ 
ʩʧʝʡʩʝʨʦʤ. ʕʣʝʤʝʥʪ "ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʠ" ʧʦʣʫʯʘʝʪʩʷ, ʝʩʣʠ 
ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʚʳʭʦʜʳ O ʠ OB. ʀʥʜʠʢʘʪʦʨʥʳʡ ʚʳʭʦʜ I 

ʬʠʢʩʠʨʫʝʪ ʦʢʦʥʯʘʥʠʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʭʦʜʦʚ ʚ ʩʧʝʡʩʝʨʥʦʝ ʩʦʩʪʦʷʥʠʝ 
A=AB=B=BB=1 ʟʥʘʯʝʥʠʝʤ I=0. 
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ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠ  ̫ʧʦ ʚʭʦʜʘʤ B ʠ BB ī3, ʧʦ ʚʭʦʜʘʤ A ʠ AB ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ ʆ, ʆɺ Ò 4, ʧʦ 
ʚʳʭʦʜʫ I Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
A AB B BB O OB I 

1 1 0 1 0 1 0 1 
2 1 0 0 1 0 1 1 
3 0 1 1 0 0 1 1 
4 0 1 0 1 1 0 1 
5 0 1 1 1 0 0 1 
6 1 0 1 1 0 0 1 
7 1 1 0 1 0 0 1 
8 1 1 1 0 0 0 1 
9 1 1 1 1 0 0 0 
10 1 1 0 0 Z 1 
11 0 0 1 1 Z 1 

  ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ AÝO AÝOB AÝI ABÝO ABÝOB ABÝI 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
2.3 1.2 2.2 1.4 4.7 0.9 2.2 1.4 2.2 1.2 1.4 2.2 

ʇʫʪʴ BÝO BÝOB BÝI BBÝO BBÝOB BBÝI 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
1.7 1.2 1.7 1.2 4.2 0.9 1.7 1.2 1.7 1.2 1.1 1.6 
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D0E10   ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ 

ʩʧʝʡʩʝʨʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  
 

ʕʣʝʤʝʥʪ D0E10 ï ʦʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʫʥʘʨʥʳʤ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʤ ʚʭʦʜʦʤ (D), ʚʭʦʜʦʤ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ (E) 
ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʙʠʬʘʟʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʳʭʦ-
ʜʦʤ (Q, QB), ʚʳʭʦʜʦʤ ʠʥʜʠʢʘʪʦʨʘ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ (I) ʠ ʚʳʭʦʜʦʤ ʠʥʚʝʨʩʠʠ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ (Eɺ).  
ɺʳʭʦʜ Eɺ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚʥʝʰʥʠʤ ʦʢʨʫʞʝʥʠʝʤ ʜʣʷ ʫʩʢʦʨʝ-
ʥʠʷ ʩʚʦʝʛʦ ʧʝʨʝʭʦʜʘ ʚ ʩʦʩʪʦʷʥʠʝ ʩʧʝʡʩʝʨʘ ʠʣʠ ʚ ʥʦʚʦʝ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷ-
ʥʠʝ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ D (ʚʤʝʩʪʦ ʦʞʠʜʘʥʠʷ ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ I). ʇʨʠ ʵʪʦʤ ʩʦʩʪʦʷʥʠʝ ʩʠʛʥʘʣʘ 
I ʜʦʣʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴʩʷ ʥʘ ʚʭʦʜʝ E ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʵʣʝʤʝʥʪʦʤ D1CE20 
(ʩʤ. ʩʠʛʥʘʣʴʥʳʡ ʛʨʘʬ ʜʣʷ ʵʣʝʤʝʥʪʘ D1CE20). 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2, p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ D ï 4. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʤʝʥʪʘ ʧʦ ʚʳʭʦʜʘʤ Q, QB 
Ò 2, ʧʦ ʚʳʭʦʜʫ EB ï 1, ʧʦ ʚʳʭʦʜʫ I Ò 3.  
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 8 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʪʨʘʜʠʮʠʦʥʥʘʷ (ʩʠʥʭʨʦʥʥʘʷ ʠʣʠ ʘʩʠʥʭʨʦʥʥʘʷ) ʠ 
ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ.  

        ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
D E Q QB I EB 

1 * 0 ʭʨʘʥʝʥʠʝ 0 1 
2 1 0­1 1 0 1 1­0 
3 1 1 1 0 1 0 
4 1 1­0 ʭʨʘʥʝʥʠʝ  0 0­1 
5 0 0­1 0 1 1 1­0 
6 0 1 0 1 1 0 
7 0 1­0 ʭʨʘʥʝʥʠʝ  0 0­1 

81) ª 1 X 
92) ª 0 X 0 

1) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʧʝʨʝʭʦʜʘ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ E ʚ ʩʧʝʡʩʝʨ.  
2) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʭʦʜʘ EB 0­1. 

Q
QB

I

D T

E
EB

D0E10
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ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

 
 

 
 

 
 

D0RE10   ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ  
ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ 
ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

 
ʕʣʝʤʝʥʪ D0RE10 ï ʦʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʫʥʘʨʥʳʤ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʭʦʜʦʤ (D), ʚʭʦʜʦʤ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ 
(E) ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʚʭʦʜʦʤ ʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ 
(R), ʙʠʬʘʟʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʳʭʦʜʦʤ (Q, QB), ʚʳ-

ʭʦʜʦʤ ʠʥʜʠʢʘʪʦʨʘ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (I) ʠ ʚʳʭʦʜʦʤ 
ʠʥʚʝʨʩʠʠ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ (EB).  
ɺʳʭʦʜ Eɺ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚʥʝʰʥʠʤ ʦʢʨʫʞʝʥʠʝʤ ʜʣʷ ʫʩʢʦʨʝ-
ʥʠʷ  ʩʚʦʝʛʦ  ʧʝʨʝʭʦʜʘ ʚ ʩʧʝʡʩʝʨʥʦʝ ʠʣʠ ʥʦʚʦʝ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ï 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ D (ʚʤʝʩʪʦ ʦʞʠʜʘʥʠʷ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ I). ʇʨʠ ʵʪʦʤ ʩʦʩʪʦʷʥʠʝ ʩʠʛʥʘʣʘ I 
ʜʦʣʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴʩʷ ʥʘ ʚʭʦʜʝ E ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʵʣʝʤʝʥʪʦʤ D1CE20 
(ʩʤ. ʩʠʛʥʘʣʴʥʳʡ ʛʨʘʬ ʜʣʷ ʵʣʝʤʝʥʪʘ D1CE20). 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2, p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ D ï 4. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʤʝʥʪʘ ʧʦ ʚʳʭʦʜʘʤ Q, QB 
ʠ EB Ò 2, ʧʦ ʚʳʭʦʜʫ I Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 8 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʪʨʘʜʠʮʠʦʥʥʘʷ (ʩʠʥʭʨʦʥʥʘʷ ʠʣʠ ʘʩʠʥʭʨʦʥʥʘʷ) ʠ 
ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ.  

ʇʫʪʴ EÝQ EÝQB EÝI EÝEB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 
4.7 5.5 4.7 5.5 6.1 2.6 2.0 1.8 
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
ˉ  

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜʳ 

D E R Q QB I EB 
1 * 0 1 0 1 0 1 
2 * 0 0 ʭʨʘʥʝʥʠʝ 0 1 
3 1 0­1 0 1 0 0­1 1­0 
4 1 1 0 1 0 1 0 
5 * 1­0 0 ʭʨʘʥʝʥʠʝ  0 0­1 
6 0 0­1 0 0 1 1 1­0 
7 0 1 0 0 1 1 0 

81) * 1 1 X 0 
91) * ª 1 X 

102) ª 1 0 X 
113) ª 0 0 X 0 

1) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 
2) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʧʝʨʝʭʦʜʘ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ ɽ ʚ ʩʧʝʡʩʝʨ. 
3) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʭʦʜʘ EB 0­1. 

  ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ EÝQ EÝQB EÝI EÝEB RÝQ  RÝQB  
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 
5.1 6.2 4.4 6.5 7.7 2.5 1.9 1.7 1.9 3.8 

 
 

D0RE21   ɼʚʫʭʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ 
 ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ  
 ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

 
ʕʣʝʤʝʥʪ D0RE21 ï ʜʚʫʭʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʫʥʘʨʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʤ ʚʭʦʜʦʤ (D), ʚʭʦʜʦʤ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ (E) ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, 
ʚʭʦʜʦʤ ʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ (R), ʙʠʬʘʟʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʳʭʦ-
ʜʦʤ (Q, QB), ʚʳʭʦʜʦʤ ʠʥʜʠʢʘʪʦʨʘ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ 
(I) ʠ ʚʳʭʦʜʦʤ ʠʥʚʝʨʩʠʠ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ (EB).  
ɺʳʭʦʜ Eɺ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚʥʝʰʥʠʤ ʦʢʨʫʞʝʥʠʝʤ ʜʣʷ ʫʩʢʦ-
ʨʝʥʠʷ ʩʚʦʝʛʦ ʧʝʨʝʭʦʜʘ ʚ ʩʧʝʡʩʝʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʣʠ ʥʦʚʦʝ ʨʘʙʦʯʝʝ ʩʦ-
ʩʪʦʷʥʠʝ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ D (ʚʤʝʩʪʦ ʦʞʠʜʘʥʠʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ I). ʇʨʠ ʵʪʦʤ ʩʦʩʪʦʷʥʠʝ  ʩʠʛ- 
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ʥʘʣʘ I ʜʦʣʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴʩʷ ʥʘ ʚʭʦʜʝ E ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʵʣʝʤʝʥʪʦʤ 
D1CE20 (ʩʤ. ʩʠʛʥʘʣʴʥʳʡ ʛʨʘʬ ʜʣʷ ʵʣʝʤʝʥʪʘ D1CE20). 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4, p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ D ï 4. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʤʝʥʪʘ ʧʦ ʚʳʭʦʜʘʤ Q, QB Ò 2, 
ʧʦ ʚʳʭʦʜʫ EB ï 1, ʧʦ ʚʳʭʦʜʫ I Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 13 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʪʨʘʜʠʮʠʦʥʥʘʷ (ʩʠʥʭʨʦʥʥʘʷ ʠʣʠ ʘʩʠʥʭʨʦʥʥʘʷ) ʠ 
ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ.  

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
D E R Q QB I EB 

1 * 0 1 0 1 0 1 
2 * 0 0 ʭʨʘʥʝʥʠʝ 0 1 
3 1 0­1 0 ʭʨʘʥʝʥʠʝ 1 1­0 
4 1 1 0 ʭʨʘʥʝʥʠʝ 1 0 
5 1 1­0 0 1 0 0 0­1 
6 0 0­1 0 ʭʨʘʥʝʥʠʝ 1 1­0 
7 0 1 0 ʭʨʘʥʝʥʠʝ 1 0 
8 0 1­0 0 0 1 0 0­1 

91) 0 1 1 ʭʨʘʥʝʥʠʝ 1 0 
101) 1 1 1 ʭʨʘʥʝʥʠʝ 1 0 
111) * ª 1 X 
122) ª 1 0 X 
133) ª 0 0 X 0 

1) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 
2) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʧʝʨʝʭʦʜʘ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ E ʚ ʩʧʝʡʩʝʨ. 
3) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʭʦʜʘ EB 0­1. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ EÝQ EÝQB EÝI EÝEB RÝQ RÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 
6.0 3.4 6.0 3.5 7.6 7.9 2.1 2.0 4.7 7.3 
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D0SE10   ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ 
ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ 
ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

 
ʕʣʝʤʝʥʪ D0SE10 ï ʦʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʫʥʘʨʥʳʤ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʤ ʚʭʦʜʦʤ (D), ʚʭʦʜʦʤ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ 
(E) ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʚʭʦʜʦʤ ʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ 
(S), ʙʠʬʘʟʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʳʭʦʜʦʤ (Q, QB), ʚʳʭʦ-

ʜʦʤ ʠʥʜʠʢʘʪʦʨʘ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (I) ʠ ʚʳʭʦʜʦʤ ʠʥ-
ʚʝʨʩʠʠ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ (EB).  
ɺʳʭʦʜ Eɺ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚʥʝʰʥʠʤ ʦʢʨʫʞʝʥʠʝʤ ʜʣʷ ʫʩʢʦʨʝ-
ʥʠʷ ʩʚʦʝʛʦ ʧʝʨʝʭʦʜʘ ʚ ʩʧʝʡʩʝʨʥʦʝ ʠʣʠ ʥʦʚʦʝ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ï 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ D (ʚʤʝʩʪʦ ʦʞʠʜʘʥʠʷ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ I). ʇʨʠ ʵʪʦʤ ʩʦʩʪʦʷʥʠʝ ʩʠʛʥʘʣʘ I 
ʜʦʣʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴʩʷ ʥʘ ʚʭʦʜʝ E ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʵʣʝʤʝʥʪʦʤ D1CE20 
(ʩʤ. ʩʠʛʥʘʣʴʥʳʡ ʛʨʘʬ ʜʣʷ ʵʣʝʤʝʥʪʘ D1CE20)  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2, p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ D ï 4. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʤʝʥʪʘ ʧʦ ʚʳʭʦʜʘʤ Q, QB Ò 2, 
ʧʦ ʚʳʭʦʜʫ EB ï 1, ʧʦ ʚʳʭʦʜʫ I Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 8 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʪʨʘʜʠʮʠʦʥʥʘʷ (ʩʠʥʭʨʦʥʥʘʷ ʠʣʠ ʘʩʠʥʭʨʦʥʥʘʷ) ʠ 
ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ.  

Q
QB

ID

TS

E EB
D0SE10
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
S D E Q QB I EB 

1 1 * 0 1 0 0 1 
2 0 * 0 ʭʨʘʥʝʥʠʝ 0 1 
3 0 0 0­1 0 1 1 1­0 
4 0 0 1 0 1 1 0 
5 0 0 1­0 ʭʨʘʥʝʥʠʝ  0 0­1 
6 0 1 0­1 1 0 1 1­0 
7 0 1 1 1 0 1 0 
8 0 1 1­0 ʭʨʘʥʝʥʠʝ  0 0­1 

91) 1 * 1 X 0 
101) 1 * ª X 
112) 0 ª 1 X 
123) 0 ª 0 X 0 

1) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 
2) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʧʝʨʝʭʦʜʘ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ E 
   ʚ ʩʧʝʡʩʝʨ. 
3) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʭʦʜʘ EB 0­1.  

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ EÝQ EÝQB EÝI EÝEB SÝQ  SÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
4.4 6.5 5.1 6.2 7.7 2.5 1.9 1.7 3.8 1.9 

 

D1E10   ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ 
ʩʧʝʡʩʝʨʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ 

ʕʣʝʤʝʥʪ D1E10 ï ʦʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʫʥʘʨʥʳʤ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʤ ʚʭʦʜʦʤ (D), ʚʭʦʜʦʤ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ 
(E) ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʙʠʬʘʟʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʚʳʭʦʜʦʤ (Q, QB), ʚʳʭʦʜʦʤ ʠʥʜʠʢʘʪʦʨʘ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ (I) ʠ ʚʳʭʦʜʦʤ ʠʥʚʝʨʩʠʠ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ (EB).  
ɺʳʭʦʜ Eɺ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚʥʝʰʥʠʤ ʦʢʨʫʞʝʥʠʝʤ ʜʣʷ  ʫʩʢʦʨʝʥʠʷ  

Q
QB

I

D T

E
EB

D1E10
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ʩʚʦʝʛʦ ʧʝʨʝʭʦʜʘ ʚ ʩʧʝʡʩʝʨʥʦʝ ʠʣʠ ʥʦʚʦʝ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ï ʬʦʨʤʠʨʦʚʘ-
ʥʠʝ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ D (ʚʤʝʩʪʦ ʦʞʠʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ I). ʇʨʠ ʵʪʦʤ ʩʦʩʪʦʷʥʠʝ ʩʠʛʥʘʣʘ I ʜʦʣʞʥʦ ʦʪʩʣʝ-
ʞʠʚʘʪʴʩʷ ʥʘ ʚʭʦʜʝ E ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʵʣʝʤʝʥʪʦʤ D1CE20 (ʩʤ. ʩʠʛʥʘʣʴʥʳʡ 
ʛʨʘʬ ʜʣʷ ʵʣʝʤʝʥʪʘ D1CE20).  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3, p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ D ï 4. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʤʝʥʪʘ ʧʦ ʚʳʭʦʜʘʤ Q, QB 
Ò 2, ʧʦ ʚʳʭʦʜʫ EB ï 1, ʧʦ ʚʳʭʦʜʫ I Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 8 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʪʨʘʜʠʮʠʦʥʥʘʷ (ʩʠʥʭʨʦʥʥʘʷ ʠʣʠ ʘʩʠʥʭʨʦʥʥʘʷ) ʠ 
ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ.  

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
ˉ 

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜʳ 

D E Q QB I EB 
1 * 1 ʭʨʘʥʝʥʠʝ 1 0 
2 1 1­0 1 0 0 0­1 
3 1 0­1 1 0 1 1­0 
4 0 1­0 0 1 0 0­1 
5 0 0­1 0 1 1 1­0 

61) ª 0 X 
72) ª 1 X 1 

1) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʧʝʨʝʭʦʜʘ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ ɽ ʚ ʩʧʝʡʩʝʨ. 
2) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʭʦʜʘ EB 1­0. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

 
 

 

ʇʫʪʴ EÝQ EÝQB EÝI EÝEB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 
6.7 4.0 6.7 4.0 2.0 1.6 2.7 1.0 
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D1RE10   ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ 

ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ  
ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

ʕʣʝʤʝʥʪ D1RE10 ï ʦʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʫʥʘʨʥʳʤ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʭʦʜʦʤ (D), ʚʭʦʜʦʤ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ 
(E) ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʚʭʦʜʦʤ ʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ 
(R), ʙʠʬʘʟʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʳʭʦʜʦʤ (Q, QB), ʚʳʭʦ-

ʜʦʤ ʠʥʜʠʢʘʪʦʨʘ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (I) ʠ ʚʳʭʦʜʦʤ ʠʥ-
ʚʝʨʩʠʠ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ (EB).  
ɺʳʭʦʜ Eɺ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚʥʝʰʥʠʤ ʦʢʨʫʞʝʥʠʝʤ ʜʣʷ ʫʩʢʦʨʝ-
ʥʠʷ ʧʝʨʝʭʦʜʘ ʚ ʩʧʝʡʩʝʨʥʦʝ ʠʣʠ ʥʦʚʦʝ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ï ʬʦʨʤʠʨʦʚʘ-
ʥʠʝ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ D (ʚʤʝʩʪʦ ʦʞʠʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ I). ʇʨʠ ʵʪʦʤ ʩʦʩʪʦʷʥʠʝ ʩʠʛʥʘʣʘ I ʜʦʣʞʥʦ ʦʪ-
ʩʣʝʞʠʚʘʪʴʩʷ ʥʘ ʚʭʦʜʝ E ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʵʣʝʤʝʥʪʦʤ D1CE20 (ʩʤ. ʩʠʛ-
ʥʘʣʴʥʳʡ ʛʨʘʬ ʜʣʷ ʵʣʝʤʝʥʪʘ D1CE20).  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3, p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ D ï 4. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʤʝʥʪʘ ʧʦ ʚʳʭʦʜʘʤ Q, QB 
Ò 2, ʧʦ ʚʳʭʦʜʫ EB ï 1, ʧʦ ʚʳʭʦʜʫ I Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 8 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʪʨʘʜʠʮʠʦʥʥʘʷ (ʩʠʥʭʨʦʥʥʘʷ ʠʣʠ ʘʩʠʥʭʨʦʥʥʘʷ) ʠ 
ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ.  

Q
QB

I

D T

R

E

EB
D1RE10
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
D E R Q QB I EB 

1 * 1 0 0 1 1 0 
2 * 1 1 ʭʨʘʥʝʥʠʝ 1 0 
3 1 1­0 1 1 0 0 0­1 
4 1 0­1 1 1 0 1 1­0 
5 0 1­0 1 0 1 0 0­1 
6 0 0­1 1 0 1 1 1­0 

71) * 0 0 X 1 
81) * ª 0 X 
92) ª 0 1 X 

103) ª 1 1 X 1 
1) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 
2) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʧʝʨʝʭʦʜʘ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ E ʚ ʩʧʝʡʩʝʨ. 
3) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʭʦʜʘ EB 1­0. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ EÝQ EÝQB EÝI EÝEB RÝQ  RÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 
6.9 4.0 6.6 4.2 2.0 1.6 2.7 1.0 2.6 1.9 

 
 
D1SE10   ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ 

ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʠ ʨʘʟ-
ʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

ʕʣʝʤʝʥʪ D1SE10 ï ʦʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʫʥʘʨʥʳʤ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʭʦʜʦʤ (D), ʚʭʦʜʦʤ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ 
(E) ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʚʭʦʜʦʤ ʩʠʥʭʨʦʥʥʦʡ ʫʩʪʘʥʦʚ-
ʢʠ (S), ʙʠʬʘʟʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʳʭʦʜʦʤ (Q, QB), ʚʳ-

ʭʦʜʦʤ ʠʥʜʠʢʘʪʦʨʘ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (I) ʠ ʚʳʭʦʜʦʤ 
ʠʥʚʝʨʩʠʠ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ EB).  
ɺʳʭʦʜ Eɺ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚʥʝʰʥʠʤ ʦʢʨʫʞʝʥʠʝʤ ʜʣʷ ʫʩʢʦʨʝ-
ʥʠʷ ʧʝʨʝʭʦʜʘ ʚ ʩʧʝʡʩʝʨʥʦʝ ʠʣʠ ʥʦʚʦʝ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ï ʬʦʨʤʠʨʦʚʘ-
ʥʠʝ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ D (ʚʤʝʩʪʦ ʦʞʠʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ I). ʇʨʠ ʵʪʦʤ  ʩʦʩʪʦʷʥʠʝ  ʩʠʛʥʘʣʘ  I  ʜʦʣʞʥʦ  ʦʪ- 

Q
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ʩʣʝʞʠʚʘʪʴʩʷ ʥʘ ʚʭʦʜʝ E ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʵʣʝʤʝʥʪʦʤ D1CE20 (ʩʤ. ʩʠʛ-
ʥʘʣʴʥʳʡ ʛʨʘʬ ʜʣʷ ʵʣʝʤʝʥʪʘ D1CE20).  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3, p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ D ï 4. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʤʝʥʪʘ ʧʦ ʚʳʭʦʜʘʤ Q, QB Ò 2, 
ʧʦ ʚʳʭʦʜʫ EB ï 1, ʧʦ ʚʳʭʦʜʫ I Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 8 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʪʨʘʜʠʮʠʦʥʥʘʷ (ʩʠʥʭʨʦʥʥʘʷ ʠʣʠ ʘʩʠʥʭʨʦʥʥʘʷ) ʠ 
ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ.  

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
ˉ 

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜʳ 

D E S Q QB I EB 
1 * 1 0 1 0 1 0 
2 * 1 1 ʭʨʘʥʝʥʠʝ 1 0 
3 0 1­0 1 0 1 0 0­1 
4 0 0­1 1 ʭʨʘʥʝʥʠʝ 1 1­0 
5 1 1­0 1 1 0 0 0­1 
6 1 0­1 1 ʭʨʘʥʝʥʠʝ 1 1­0 

71) * 0 0 X 1 
81) * ª 0 X 
92) ª 0 1 X 

103) ª 1 1 X 1 
1) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 
2) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʧʝʨʝʭʦʜʘ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ E ʚ ʩʧʝʡʩʝʨ. 
3) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʭʦʜʘ EB 1­0. 

  ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

 

ʇʫʪʴ EÝQ EÝQB EÝI EÝEB SÝQ  SÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
6.6 4.2 6.9 4.0 2.0 1.3 2.7 1.0 1.9 2.6 
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G0B32I   G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ 
      ʙʠʬʘʟʥʳʤʠ ʠ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ, 
      ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ (ʚʘʨʠʘʥʪ 1) 

 
ʕʣʝʤʝʥʪ G0B32I ī G-ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʙʠʬʘʟʥʳʤʠ (B0 ʠ 
B0B, B1 ʠ B1B, B2 ʠ B2B) ʠ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ (I0, I1) ʚʭʦ-
ʜʘʤʠ ʠ ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ (Q0, Q1), ʥʫʣʝʚʳʤ ʩʦʩʪʦʷʥʠʝʤ 
ʩʧʝʡʩʝʨʘ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 

ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ B2, B2B, I0 ï 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Q0 Ò 3, ʧʦ ʚʳʭʦʜʫ 
Q1 Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S0RTE1. 
ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʦʧʠʩʘʥʠʠ ʤʘʢʨʦ-
ʵʣʝʤʝʥʪʘ S0RTE1. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
cʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
B0 B0B B1 B1B B2 B2B I0 I1 Q0 Q1 

1 * * 0 * * 0 0 * 1 1 
2 * * * 0 0 * 0 * 1 1 
3 * * * * * * 0 1 1 1 
4 0 * * * 0 * 1 1 1 0 
5 * 0 * * * 0 1 1 1 0 
6 1 1 * * * * 1 * 0 0 
7 1 * * * * 1 1 * 0 0 
8 * 1 * * 1 * 1 * 0 0 
9 * * * * 1 1 1 * 0 0 
10 0 * * * 0 * 1 0 ʭʨʘʥʝʥʠʝ 0 
11 * 0 * * * 0 1 0 ʭʨʘʥʝʥʠʝ 0 
12 ʦʩʪʘʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʚʭʦʜʦʚ ʭʨʘʥʝʥʠʝ Q0 

 

B0
B0B
B1
B1B
B2
B2B
I0
I1

G 0
Q0

Q1

G0B32I



ʆʧʠʩʘʥʠʝ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

 
ɺʝʨʩʠʷ ʦʧʠʩʘʥʠʷ 2.1 ʦʪ 03.05.2014 

 

88

 
  ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ B0ÝQ0 B0BÝQ0 B1ÝQ0 B1ÝQ1 B1BÝQ0 B1BÝQ1 B2ÝQ0 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t01 t01 t01 t01 t10 
8.7 8.9 7.8 8.3 14.7 13.7 11.7 11.5 11.7 9.1 

ʇʫʪʴ B2ÝQ1 B2BÝQ0 B2BÝQ1 I0ÝQ0 I0ÝQ1 I1ÝQ0 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t01 t10 t01 t01 t10 t01 t10 t01 

11.4 14.7 8.4 13.7 11.7 10.0 11.8 3.7 5.6 
 
 

G0B3I   G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ 
ʙʠʬʘʟʥʳʤʠ ʠ ʦʜʥʠʤ ʫʥʘʨʥʳʤ ʚʭʦʜʘʤʠ  

ʕʣʝʤʝʥʪ G0B3I ī G-ʪʨʠʛʛʝʨ ʩ ʪʨʝʤ  ̫ʙʠʬʘʟʥʳʤʠ (B0, B0B; B1, 
B1B; B2, B2B) ʠ ʦʜʥʠʤ ʫʥʘʨʥʳʤ (I) ʚʭʦʜʘʤʠ, ʧʘʨʘʬʘʟʥʳʤ ʚʳ-
ʭʦʜʦʤ (Q, QB), ʥʫʣʝʚʳʤ ʩʦʩʪʦʷʥʠʝʤ ʩʧʝʡʩʝʨʘ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠ  ̫ʠ ʚʳʭʦʜʘʤʠ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=5 ʠ p-ʪʠʧʘ Np=3. 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ I ī 3. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Q Ò 4, ʧʦ ʚʳʭʦʜʫ 
QB Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 7 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ S0RRE0 ʠ S0RTE0. 
 
  ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
B0 B0B B1 B1B B2 B2B I Q QB 

1 0 * 0 * * * * 0 1 
2 * 0 * * * 0 0 0 1 
3 0 * * * 0 * 0 0 1 
4 * 0 * 0 * * * 0 1 
5 1 1 * * * * 1 1 0 
6 1 * * 1 * 1 1 1 0 
7 1 1 * 1 * 0 1 1 0 
8 1 * 1 1 * 0 1 1 0 
9 1 * * 1 1 0 1 1 0 

B0
B0B
B1
B1B
B2
B2B
I

G 0

Q

QB

G0B3I
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    ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 

10 * 1 1 * * 1 1 1 0 
11 1 1 1 * * 0 1 1 0 
12 * 1 1 1 * 0 1 1 0 
13 * 1 1 * 1 0 1 1 0 
14 * * 1 1 * * 1 1 0 
15 1 1 * * * * 0 ʭʨʘʥʝʥʠʝ 
16 1 * * 1 * 1 0 ʭʨʘʥʝʥʠʝ 
17 * 1 1 * 1 * 0 ʭʨʘʥʝʥʠʝ 
18 * * 1 1 1 1 0 ʭʨʘʥʝʥʠʝ 
19 0 1 1 0 0 0 1 1 0 
20 1 0 0 1 0 0 1 1 0 

   ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ B0ÝQ B0ÝQB B0BÝQ B0BÝQB B1ÝQ B1ÝQB B1BÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 t01 t10 
6.8 8.4 11.8 6.2 8.1 10.7 10.7 6.4 6.9 7.7 8.7 5.3 

ʇʫʪʴ B1BÝQB B2ÝQ B2ÝQB B2BÝQ B2BÝQB IÝQ IÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t10 t01 t10 t01 t01 t10 t01 t10 

10.8 6.7 14.5 13.0 12.7 11.9 7.9 11.6 12.5 6.5 
 
 
 

G0B3I2   G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ 
   ʙʠʬʘʟʥʳʤʠ ʠ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ,  
   ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ (ʚʘʨʠʘʥʪ 2)  
 

ʕʣʝʤʝʥʪ G0B3I2 ī G-ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʙʠʬʘʟʥʳʤʠ (B0, B0B; 
B1, B1B; B2, B2B) ʠ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ (I0, I1) ʚʭʦʜʘʤʠ, ʜʚʫʤ  ̫
ʚʳʭʦʜʘʤʠ (Q, QB), ʥʫʣʝʚʳʤ ʩʦʩʪʦʷʥʠʝʤ ʩʧʝʡʩʝʨʘ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=3. 

ʂʦɻ ʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠ  ̫ʧʦ ʚʭʦʜʘʤ B1, B1B, I1 ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘ  ̫ʥʘʛʨʫʟʦʯʥʘ  ̫ʩʧʦʩʦʙʥʦʩʪɹ  ʧʦ ʚʳʭʦʜʫ Q0 Ò 4, ʧʦ ʚʳʭʦʜʫ Q1 ī 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

B0
B0B
B1
B1B
B2
B2B
I0
I1

G 0

Q0

Q1

G0B3I2
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   ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  

ˉ 
cʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
B0 B0B B1 B1B B2 B2B I0 I1 Q0 Q1 

1 1 1 * * * * 1 1 0 0 
2 1 * * 1 * * 1 1 0 0 
3 * 1 1 * * * 1 1 0 0 
4 * * 1 1 * * 1 1 0 0 
5 0 * * * * 0 * 0 1 1 
6 * 0 * * 0 * 0 0 1 1 
7 0 0 0 * 0 * 0 * 1 1 
8 * 0 * 0 0 * 0 * 1 1 
9 0 * 0 * * * 1 1 ʭʨʘʥʝʥʠʝ 0 
10 * 0 * 0 * * 1 1 ʭʨʘʥʝʥʠʝ 0 
11 1 1 * * * * 0 1 ʭʨʘʥʝʥʠʝ Q0 
12 1 0 * 1 0 * 0 1 ʭʨʘʥʝʥʠʝ Q0 
13 1 * * 1 0 * 0 1 ʭʨʘʥʝʥʠʝ 1 
14 1 * * 1 1 * 0 1 ʭʨʘʥʝʥʠʝ 0 
15 * 1 1 * * * 0 1 ʭʨʘʥʝʥʠʝ 0 
16 * 0 1 1 0 * 0 1 ʭʨʘʥʝʥʠʝ 0 
17 * * 1 1 0 * 0 1 ʭʨʘʥʝʥʠʝ 1 
18 * * 1 1 1 * 0 1 ʭʨʘʥʝʥʠʝ 0 
19 ʦʩʪʘʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʚʭʦʜʦʚ ʭʨʘʥʝʥʠʝ Q0 

 
ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ B0ÝQ0 B0BÝQ0 B0BÝQ1 B1ÝQ0 B1ÝQ1 B1BÝQ0 B2ÝQ0 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t01 t10 t01 t01 t10 t01 
7.0 6.7 15.1 7.3 14.9 12.7 6.7 13.4 7.8 7.2 15.0 

ʇʫʪʴ B2ÝQ1 B2BÝQ0 B2BÝQ1 I0ÝQ0 I0ÝQ1 I1ÝQ0 I1ÝQ1 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t01 t01 t10 t01 t10 t01 t10 t01 t10 

14.9 5.1 12.7 13.4 8.5 9.0 12.4 3.4 8.6 7.5 12.3 2.8 
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G0B3IB   G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ 
    ʙʠʬʘʟʥʳʤʠ ʠ ʦʜʥʠʤ ʫʥʘʨʥʳʤ ʚʭʦʜʘʤʠ, 
    ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ  

ʕʣʝʤʝʥʪ G0B3IB ī G-ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʙʠʬʘʟʥʳʤʠ (B0 ʠ B0B, 
B1 ʠ B1B, B2 ʠ B2B) ʠ ʦʜʥʠʤ ʫʥʘʨʥʳʤ (I) ʚʭʦʜʘʤʠ, ʜʚʫʤ  ̫
ʚʳʭʦʜʘʤʠ (Q0, Q1), ʥʫʣʝʚʳʤ ʩʦʩʪʦʷʥʠʝʤ ʩʧʝʡʩʝʨʘ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥ-
ʟʠʩ-ʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠ  ̫
ʠ ʚʳʭʦʜʘʤʠ ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ B0, B0B ʠ I ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Q0 Ò 4, ʧʦ ʚʳʭʦʜʫ 
Q1 ī 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 9 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S0RRE1. 
ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʦʧʠʩʘʥʠʠ ʤʘʢʨʦ-
ʵʣʝʤʝʥʪʘ S0RRE1. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  
ˉ 

cʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜʳ 

B0 B0B B1 B1B B2 B2B I Q0 Q1 
1 0 * * * * 0 0 1 1 
2 * 0 * * 0 * 0 1 1 
3 1 1 * * * * 1 0 0 
4 1 * * 1 * * 1 0 0 
5 * 1 1 * * * 1 0 0 
6 * * 1 1 * * 1 0 0 
7 ʦʩʪʘʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʚʭʦʜʦʚ ʭʨʘʥʝʥʠʝ 0 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ B0ÝQ0 B0ÝQ1 B0BÝQ0 B0BÝQ1 B1ÝQ0 B1BÝQ0 B2ÝQ0 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t01 t01 t10 
14.1 8.7 13.7 4.2 11.0 8.7 11.7 4.2 6.5 7.0 11.0 8.8 

ʇʫʪʴ B2Ý Q1 B2BÝQ0 B2BÝQ1 IÝQ0 IÝQ1 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 

11.7 4.3 14.1 8.7 13.7 4.2 11.1 8.3 12.1 3.8 

G 0
B0B

B1B
B2
B2B
I

Q1

B1
Q0

B0

G0B3IB
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G0P2   G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʜʚʫʤʷ 
ʧʘʨʘʬʘʟʥʳʤʠ ʚʭʦʜʘʤʠ  

 
ʕʣʝʤʝʥʪ G0P2 ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʜʚʫʭ ʧʘʨʘ-
ʬʘʟʥʳʭ ʩʠʛʥʘʣʦʚ (P0, P0B ʠ P1, P1B) ʩ ʧʨʷʤʳʤ ʚʳʭʦʜʦʤ 
(Q) ʠ ʥʫʣʝʚʳʤ ʩʦʩʪʦʷʥʠʝʤ ʩʧʝʡʩʝʨʘ. ʅʠʟʢʠʝ ʫʨʦʚʥʠ ʚʩʝʭ 
ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʝʨʝʚʦʜʷʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʥʫʣʷ 

(Q=0) ï ʩʦʩʪʦʷʥʠʝ ʩʧʝʡʩʝʨʘ. ɺʳʩʦʢʠʝ ʫʨʦʚʥʠ ʥʘ ʦʜʥʦʤ ʠʟ ʚʭʦʜʦʚ ʩʠʛ-
ʥʘʣʘ P0, P0B ʠ ʩʠʛʥʘʣʘ P1, P1B (01, 10 ʠʣʠ 11) ʧʝʨʝʚʦʜʷʪ ʪʨʠʛʛʝʨ ʚ 
ʩʦʩʪʦʷʥʠʝ ʝʜʠʥʠʮʳ (Q=1) ï ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ 
ʪʨʠʛʛʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ.  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ 
ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʥʫʪʨʝʥʥʠʤ ʚʳʭʦʜʦʤ 
ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=4. 
ʂʦɻ ʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠ  ̫ʧʦ ʚʭʦʜʘʤ P1 ʠ P1B ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜ 
P0 P0B P1 P1B Q 

1 0 0 0 0 0 
2 0 1 0 0 ʭʨʘʥʝʥʠʝ 
3 0 1 0 1 1 
4 0 1 1 0 1 
5 1 0 0 0 ʭʨʘʥʝʥʠʝ 
6 1 0 0 1 1 
7 1 0 1 0 1 
8 0 0 0 1 ʭʨʘʥʝʥʠʝ 
9 0 0 1 0 ʭʨʘʥʝʥʠʝ 
10 1 1 1 * 1 
11 1 1 * 1 1 
12 1 1 0 0 ʭʨʘʥʝʥʠʝ 
13 1 * 1 1 1 
14 * 1 1 1 1 
15 0 0 1 1 ʭʨʘʥʝʥʠʝ 

P0B
P0

P1
P1B

G 0

Q

G0P2
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ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ P0ÝQ P0BÝQ P1ÝQ P1BÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 
2.2 2.2 2.1 2.3 2.2 2.2 2.2 2.3 

 
 

G0PI   G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʦʜʥʠʤ 
  ʫʥʘʨʥʳʤ ʠ ʦʜʥʠʤ ʧʘʨʘʬʘʟʥʳʤ ʚʭʦʜʘʤʠ 

ʕʣʝʤʝʥʪ G0PI ï ʛʠʩʪʝʨʝʟʠʩʥ ʡr ʪʨʠʛʛʝʨ ʜʣ  ̫ʦʜʥʦʛʦ ʧʘʨʘʬʘʟʥʦʛʦ (P, 
PB) ʠ ʦʜʥʦʛʦ ʫʥʘʨʥʦʛʦ (I) ʚʭʦʜʦʚ ʩ ʧʨʷʤʳʤ ʚr ʭʦʜʦʤ (Q), ʥʫʣʝʚʳʤ 
ʩʧʝʡʩʝʨʦʤ. ʅʠʟʢʠʝ ʫʨʦʚʥʠ ʚʩʝʭ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʝʨʝʚʦʜ ʪ̫ ʪʨʠʛʛʝʨ ʚ 
ʩʦʩʪʦ̫ ʥʠʝ ʥʫʣ  ̫ (Q=0) ï ʩʦʩʪʦ̫ ʥʠʝ ʩʧʝʡʩʝʨʘ. ʆʜʥʦʚʨʝʤʝʥʥʘ  ̫ʧʦʜʘʯʘ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥ  ̫ʥʘ ʚʭʦʜ I ʠ ʥʘ ʣʶʙʦʡ ʠʟ ʚʭʦʜʦʚ P, PB (01, 10 ʠʣʠ 11) ʧʝʨʝʚʦʜʠʪ 
ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦ̫ ʥʠʝ ʝʜʠʥʠʮ  r(Q=1) ï ʨʘʙʦʯʝʝ ʩʦʩʪʦ̫ ʥʠʝ. ɺʦ ʚʩʝʭ ʦʩʪʘʣɹ ʥʳʭ ʩʣʫʯʘ-
ʷʭ ʪʨʠʛʛʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩ-
ʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ I ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ, ʧʦʜʩʭʝʤʳ ʠʥʜʠʢʘʮʠʠ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  
ˉ  ɺʭʦʜʳ ɺʳʭʦʜ 

ʩʪʨʦʢʠ P PB I Q 
1 0 0 0 0 
2 1 0 1 1 
3 0 1 1 1 
4 1 * 0 ʭʨʘʥʝʥʠʝ 
5 0 1 0 ʭʨʘʥʝʥʠʝ 
6 0 0 1 ʭʨʘʥʝʥʠʝ 
7 1 1 1 1 

 
ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ PÝQ PBÝQ IÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 
2.1 2.2 2.2 2.3 2.1 2.2 

P B
G 0

Q
P

I

G0PI
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G0PI2   G-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ, ʜʚʫʤʷ 
    ʫʥʘʨʥʳʤʠ ʠ ʦʜʥʠʤ ʧʘʨʘʬʘʟʥʳʤ ʚʭʦʜʘʤʠ  

 

ʕʣʝʤʝʥʪ G0PI2 ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʦʜʥʦʛʦ ʧʘʨʘ-
ʬʘʟʥʦʛʦ (P, PB) ʠ ʜʚʫʭ ʫʥʘʨʥʳʭ (I0 ʠ I1) ʚʭʦʜʦʚ ʩ ʧʨʷʤʳʤ 
ʚʳʭʦʜʦʤ (Q), ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ. ʅʠʟʢʠʝ ʫʨʦʚʥʠ ʚʩʝʭ 
ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʝʨʝʚʦʜʷʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʥʫʣʷ (Q=0) 

ï ʩʦʩʪʦʷʥʠʝ ʩʧʝʡʩʝʨʘ. ɺʳʩʦʢʠʝ ʫʨʦʚʥʠ ʥʘ ʚʭʦʜʘʭ I0 ʠ I1 ʠ ʥʘ ʦʜʥʦʤ ʠʟ 
ʚʭʦʜʦʚ ʩʠʛʥʘʣʘ P, PB (01, 10 ʠʣʠ 11) ʧʝʨʝʚʦʜʷʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ 
ʝʜʠʥʠʮʳ (Q=1) ï ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʪʨʠʛʛʝʨ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=4. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠ  ̫ʧʦ ʚʭʦʜʘʤ I0 ʠ I1 ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪɹ  ʧʨʠʤʝʥʝʥʠ  ̫- ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ, ʧʦʩʪʨʦʝʥʠʝ ʠʥʜʠʢʘʪʦʨʥ ʭr ɻ ʣʝʤʝʥʪʦʚ. 

   ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  
ˉ 

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜ 

P PB I0 I1 Q 
1 0 0 0 0 0 
2 0 1 1 1 1 
3 1 * 1 1 1 
4 0 * 0 1 ʭʨʘʥʝʥʠʝ 
5 1 0 0 1 ʭʨʘʥʝʥʠʝ 
6 0 0 1 * ʭʨʘʥʝʥʠʝ 
7 1 0 * 0 ʭʨʘʥʝʥʠʝ 
8 0 1 * 0 ʭʨʘʥʝʥʠʝ 
9 1 1 0 * ʭʨʘʥʝʥʠʝ 
10 1 1 1 0 ʭʨʘʥʝʥʠʝ 

  ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ PÝQ PBÝQ I0ÝQ I1ÝQ 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 
3.0 4.3 3.0 4.2 3.1 3.8 3.1 4.0 

G 0P
PB Q
I0
I1

G0PI2
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G1B32I   G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ 
   ʙʠʬʘʟʥʳʤʠ ʠ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ 
   (ʚʘʨʠʘʥʪ 1) 

 
ʕʣʝʤʝʥʪ G1B32I - ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʙʠʬʘʟ-
ʥʳʤʠ (B0, B0B; B1, B1B; B2, B2B) ʠ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ (I0 
ʠ I1) ʚʭʦʜʘʤʠ, ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ (Q0, Q1), ʝʜʠʥʠʯʥʳʤ 
ʩʧʝʡʩʝʨʦʤ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 

ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ B2, B2B ʠ I0 ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Q0 Ò 3, ʧʦ ʚʳʭʦʜʫ 
Q1 - 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S1RTE1. 
ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ ʧʨʠʚʝʜʝʥʦ ʚ ʦʧʠʩʘʥʠʠ ʤʘʢʨʦ-
ʵʣʝʤʝʥʪʘ S1RTE1. 

  ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
cʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
B0 B0B B1 B1B B2 B2B I0 I1 Q0 Q1 

1 0 0 * * * * 0 * 1 1 
2 0 * * * * 0 0 * 1 1 
3 * 0 * * 0 * 0 * 1 1 
4 * * * * 0 0 0 * 1 1 
5 * * 1 * * 1 1 * 0 0 
6 * * * 1 1 * 1 * 0 0 
7 * * * * * * 1 0 0 0 
8 1 * * * 1 * 0 0 0 1 
9 * 1 * * * 1 0 0 0 1 
10 1 * * * 1 * 0 1 ʭʨʘʥʝʥʠʝ 1 
11 * 1 * * * 1 0 1 ʭʨʘʥʝʥʠʝ 1 
12 ʦʩʪʘʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʚʭʦʜʦʚ ʭʨʘʥʝʥʠʝ Q0 

 
 
 

B0B
G 1

Q0
B0

B1B
B1

B2
B2B

Q1

I0
I1

G1B32I
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ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ B0ÝQ0 B0BÝQ0 B1ÝQ0 B1ÝQ1 B1BÝQ0 B1BÝQ1 B2ÝQO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t10 t10 t10 t10 t01 t10 
8.9 8.1 9.5 8.2 12.4 5.2 12.6 5.2 9.3 13.0 

ʇʫʪʴ B2ÝQ1 B2BÝQ0 B2BÝQ1 I0ÝQ0 I0ÝQ1 I1ÝQ0 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t10 t01 t10 t10 t01 t10 t01 t10 t10 
5.6 9.3 12.4 5.1 10.3 6.8 5.7 9.2 5.6 

 
 

G1B3I   G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ  
     ʙʠʬʘʟʥʳʤʠ ʠ ʦʜʥʠʤ ʫʥʘʨʥʳʤ ʚʭʦʜʘʤʠ 
 

ʕʣʝʤʝʥʪ G1B3I - ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʙʠʬʘʟʥʳʤʠ 
(B0, B0B; B1, B1B; B2, B2B) ʠ ʦʜʥʠʤ ʫʥʘʨʥʳʤ (I) ʚʭʦʜʘʤʠ, 
ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ (Q, QB), ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥ-
ʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠ  ̫ʠ 
ʚʳʭʦʜʘʤʠ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=5. 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ I - 3. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Q Ò 4, ʧʦ ʚʳʭʦʜʫ 
QB Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 6 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ S1RRE0 ʠ S1RTE0. 
 

B1B
B1

I

G 1

QB

Q
B0

B2B

B0B

B2

G1B3I
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
B0 B0B B1 B1B B2 B2B I Q QB 

1 1 * 1 * * * * 1 0 
2 * 1 * 1 * * * 1 0 
3 * 1 * * * 1 1 1 0 
4 1 * * * 1 * 1 1 0 
5 0 0 * * * * 0 0 1 
6 0 * * 0 * 0 0 0 1 
7 0 0 * 0 * 1 0 0 1 
8 0 * 0 0 * 1 0 0 1 
9 0 * * 0 0 1 0 0 1 

10 * 0 0 * * 1 0 0 1 
11 0 0 0 * * 0 0 0 1 
12 * 0 0 0 * 0 0 0 1 
13 * 0 0 * 0 0 0 0 1 
14 * * 0 0 * * 0 0 1 
15 0 0 * * * * 1 ʭʨʘʥʝʥʠʝ 
16 0 * * 0 * 0 1 ʭʨʘʥʝʥʠʝ 
17 * 0 0 * 0 * 1 ʭʨʘʥʝʥʠʝ 
18 * * 0 0 0 0 1 ʭʨʘʥʝʥʠʝ 
19 1 0 0 1 1 0 0 0 1 
20 0 1 1 0 1 1 0 0 1 

 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ B0ÝQ B0ÝQB B0BÝQ B0BÝQB B1ÝQ B1ÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
6.5 11.8 12.0 6.6 8.7 12.4 12.2 5.7 6.3 11.8 12.0 4.4 

ʇʫʪʴ B1BÝQ B1BÝQB B2ÝQ B2ÝQB B2BÝQ B2BÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 

10
t01 t10 

5.8 12.2 12.1 4.2 8.3 5.6 8.8 5.7 
ʇʫʪʴ IÝQ IÝQB 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 
8.4 12.0 11.9 5.5 
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G1B3I2   G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ 
       ʙʠʬʘʟʥʳʤʠ ʠ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ 

      (ʚʘʨʠʘʥʪ 2) 
ʕʣʝʤʝʥʪ G1B3I2 - ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʙʠʬʘʟ-
ʥʳʤʠ (B0, B0B; B1, B1B; B2, B2B) ʠ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ (I0 
ʠ I1) ʚʭʦʜʘʤʠ, ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ (Q0, Q1), ʝʜʠʥʠʯʥʳʤ 
ʩʧʝʡʩʝʨʦʤ.  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 

ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=4. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ B0, B0B ʠ I1 ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Q0 Ò 4, ʧʦ ʚʳʭʦʜʫ 
Q1 ī 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 11 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ.  

  ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
cʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
B0 B0B B1 B1B B2 B2B I0 I1 Q0 Q1 

1 0 0 * * * * 0 0 1 1 
2 0 * * 0 * * 0 0 1 1 
3 * 0 0 * * * 0 0 1 1 
4 * * 0 0 * * 0 0 1 1 
5 1 * * * * 1 * 1 0 0 
6 * 1 * * 1 * 1 1 0 0 
7 1 1 1 * 1 * 1 * 0 0 
8 * 1 * 1 1 * 1 * 0 0 
9 1 * 1 * * * 0 0 ʭʨʘʥʝʥʠʝ 1 
10 * 1 * 1 * * 0 0 ʭʨʘʥʝʥʠʝ 1 
11 0 1 * 0 1 * 1 0 ʭʨʘʥʝʥʠʝ 0 
12 0 * * 0 * * 1 0 ʭʨʘʥʝʥʠʝ 0 
13 * 1 0 0 1 * 1 0 ʭʨʘʥʝʥʠʝ 0 
14 * * 0 0 * * 1 0 ʭʨʘʥʝʥʠʝ 0 
15 * 0 0 * * * 1 0 ʭʨʘʥʝʥʠʝ Q0 
16 * 1 0 0 0 * 1 0 ʭʨʘʥʝʥʠʝ Q0 
17 ʦʩʪʘʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʚʭʦʜʦʚ ʭʨʘʥʝʥʠʝ Q0 

B0B
G 1

Q0
B0

B1B
B1

B2
B2B

Q1

I0
I1

G1B3I2
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ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ B0ÝQ0 B0ÝQ1 B0BÝQ0 B0BÝQ1 B1ÝQ0 B1ÝQ1 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
7.1 3.8 6.3 8.2 7.2 3.9 6.3 8.2 7.5 3.9 6.3 8.7 

ʇʫʪʴ B1BÝQ0 B1BÝQ1 B2ÝQ0 B2ÝQ1 B2BÝQ0 B2BÝQ1 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t10 t10 

10
t10 t10 

6.7 3.7 6.2 7.7 11.7 5.8 9.2 4.6 
ʇʫʪʴ I0ÝQ0 I0ÝQ1 I1ÝQ0 I1ÝQ1 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 
11.9 8.4 15.5 3.5 11.7 8.4 15.2 3.7 

 
G1B3IB   G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʪʨʝʤʷ 

       ʙʠʬʘʟʥʳʤʠ ʠ ʦʜʥʠʤ ʫʥʘʨʥʳʤ ʚʭʦʜʘʤʠ, 
       ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ  
 

ʕʣʝʤʝʥʪ G1B3IB - ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʙʠʬʘʟ-
ʥʳʤʠ (B0, B0B; B1, B1B; B2, B2B) ʠ ʦʜʥʠʤ ʫʥʘʨʥʳʤ (I) 
ʚʭʦʜʘʤʠ, ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ (Q0, Q1), ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝ-
ʨʦʤ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ 
ʚʳʭʦʜʘʤʠ ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ B0, B0B ʠ I ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Q0 Ò 4, ʧʦ ʚʳʭʦʜʫ 
Q1 ī 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 9 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S1RRE1. 
ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʦʧʠʩʘʥʠʠ ʤʘʢʨʦ-
ʵʣʝʤʝʥʪʘ S1RRE1. 

G 1
B0B

B1B
B2
B2B
I

Q1

B1
Q0

B0

G1B3IB
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        ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
cʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
B0 B0B B1 B1B B2 B2B I Q0 Q1 

1 0 0 * * * * 0 1 1 
2 0 * * 0 * * 0 1 1 
3 * 0 0 * * * 0 1 1 
4 * * 0 0 * * 0 1 1 
5 1 * * * * 1 1 0 0 
6 * 1 * * 1 * 1 0 0 
7 * * * * * * 1 ʭʨʘʥʝʥʠʝ 0 
8 1 * 1 * * * 0 ʭʨʘʥʝʥʠʝ 1 
9 * 1 * 1 * * 0 ʭʨʘʥʝʥʠʝ 1 

10 ʦʩʪʘʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʚʭʦʜʦʚ ʭʨʘʥʝʥʠʝ Q0 
 
ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ B0ÝQ0 B0ÝQ1 B0BÝQ0 B0BÝQ1 B1ÝQ0 B1ÝQ1 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
7.1 3.8 6.3 8.2 7.2 3.9 6.3 8.2 7.5 3.9 6.3 8.7 

ʇʫʪʴ B1BÝQ0 B1BÝQ1 B2ÝQ0 B2ÝQ1 B2BÝQ0 B2BÝQ1 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t10 t10 

10
t10 t10 

6.7 3.7 6.2 7.7 10.3 5.0 10.2 5.1 
ʇʫʪʴ IÝQ0 IÝQ1 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 
8.2 9.9 7.3 4.7 

 
 
G1P2   G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ ʠ ʜʚʫʤʷ  
 ʧʘʨʘʬʘʟʥʳʤʠ ʚʭʦʜʘʤʠ  
 

ʕʣʝʤʝʥʪ G1P2 ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʜʚʫʭ ʧʘʨʘʬʘʟ-
ʥʳʭ ʚʭʦʜʦʚ (P0, P0B ʠ P1, P1B) ʩ ʧʨʷʤʳʤ ʚʳʭʦʜʦʤ (Q), ʝʜʠ-
ʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ. ɺʳʩʦʢʠʝ ʫʨʦʚʥʠ ʚʩʝʭ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ 
ʧʝʨʝʚʦʜʷʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʝʜʠʥʠʮʳ (Q=1) ï ʩʦʩʪʦʷʥʠʝ 

ʩʧʝʡʩʝʨʘ. ʅʠʟʢʠʝ ʫʨʦʚʥʠ ʭʦʪʷ ʙʳ ʥʘ ʦʜʥʦʤ ʠʟ ʚʭʦʜʦʚ ʩʠʛʥʘʣʘ P0, P0B ʠ 
ʩʠʛʥʘʣʘ P1, P1B (00, 01 ʠʣʠ 10) ʧʝʨʝʚʦʜʷʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʥʫʣʷ 
(Q=0) ï ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʪʨʠʛʛʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 

P0B
P0

P1
P1B

G 1

Q

G1P2
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ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩ-
ʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ P1 ʠ P1B ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

 
ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜ 
P0 P0B P1 P1B Q 

1 1 1 1 1 1 
2 0 1 1 1 ʭʨʘʥʝʥʠʝ 
3 1 0 1 1 ʭʨʘʥʝʥʠʝ 
4 0 1 1 0 0 
5 1 0 1 0 0 
6 0 1 0 1 0 
7 1 0 0 1 0 
8 1 1 0 1 ʭʨʘʥʝʥʠʝ 
9 1 1 1 0 ʭʨʘʥʝʥʠʝ 
10 0 0 * 0 0 
11 0 0 0 * 0 
12 0 0 1 1 ʭʨʘʥʝʥʠʝ  
13 0 * 0 0 0 
14 * 0 0 0 0 
15 1 1 0 0 ʭʨʘʥʝʥʠʝ  

 
ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ P0ÝQ P0BÝQ P1ÝQ P1BÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 
3.0 4.3 3.1 4.2 3.1 4.0 3.1 3.8 
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G1PI   G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʦʜʥʠʤ 
  ʫʥʘʨʥʳʤ ʠ ʦʜʥʠʤ ʧʘʨʘʬʘʟʥʳʤ ʚʭʦʜʘʤʠ 

ʕʣʝʤʝʥʪ G1PI ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʦʜʥʦʛʦ ʧʘʨʘʬʘʟ-
ʥʦʛʦ (P, PB) ʠ ʦʜʥʦʛʦ ʫʥʘʨʥʦʛʦ (I) ʚʭʦʜʦʚ ʩ ʧʨʷʤʳʤ ʚʳʭʦʜʦʤ 
(Q), ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ. ɺʳʩʦʢʠʝ ʫʨʦʚʥʠ ʚʩʝʭ ʚʭʦʜʥʳʭ 

ʩʠʛʥʘʣʦʚ ʧʝʨʝʚʦʜʷʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʝʜʠʥʠʮʳ (Q=1) ï ʩʦʩʪʦʷʥʠʝ 
ʩʧʝʡʩʝʨʘ. ʆʜʥʦʚʨʝʤʝʥʥʘʷ ʧʦʜʘʯʘ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʭʦʜ I ʠ ʥʘ ʣʶʙʦʡ 
ʠʟ ʚʭʦʜʦʚ P, PB (00, 01 ʠʣʠ 10) ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʥʫʣʷ 
(Q=0) ï ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʪʨʠʛʛʝʨ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ 
ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʧʝʨʚʦʛʦ 
ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2.  
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ I ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪ  ɹʧʨʠʤʝʥʝʥʠ  ̫- ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ, ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʘ ʠʥʜʠʢʘʮʠʠ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜ 
P PB I Q 

1 1 1 1 1 
2 1 1 0 ʭʨʘʥʝʥʠʝ 
3 1 0 0 0 
4 0 * 0 0 
5 1 0 1 ʭʨʘʥʝʥʠʝ 
6 0 0 0 0 
7 0 0 1 ʭʨʘʥʝʥʠʝ  

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ PÝQ PBÝQ IÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 
2.2 2.2 2.2 2.2 2.2 2.2 

 

P B

G 1

Q
P

I

G1PI
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G1PI2   G-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ, ʜʚʫʤʷ 

    ʫʥʘʨʥʳʤʠ ʠ ʦʜʥʠʤ ʧʘʨʘʬʘʟʥʳʤ ʚʭʦʜʘʤʠ 
ʕʣʝʤʝʥʪ G1PI2 ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʦʜʥʦʛʦ ʧʘʨʘ-
ʬʘʟʥʦʛʦ (P, PB) ʠ ʜʚʫʭ ʫʥʘʨʥʳʭ (I0 ʠ I1) ʚʭʦʜʦʚ ʩ ʧʨʷʤʳʤ 
ʚʳʭʦʜʦʤ (Q), ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ ɺʳʩʦʢʠʝ ʫʨʦʚʥʠ ʚʩʝʭ 
ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʝʨʝʚʦʜʷʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʝʜʠʥʠʮʳ 

(Q=1) ï ʩʦʩʪʦʷʥʠʝ ʩʧʝʡʩʝʨʘ. ʅʠʟʢʠʝ ʫʨʦʚʥʠ ʥʘ ʚʭʦʜʘʭ I0 ʠ I1 ʠ ʥʘ ʣʶ-
ʙʦʤ ʠʟ ʚʭʦʜʦʚ P, PB (00, 01 ʠʣʠ 10) ʧʝʨʝʚʦʜʷʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʥʫ-
ʣʷ (Q=0) ï ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʜʦʧʫʩʪʠʤʳʭ ʩʦʩʪʦʷ-
ʥʠʷʭ ʪʨʠʛʛʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ 
ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʥʫʪʨʝʥʥʠʤ ʚʳʭʦʜʦʤ 
ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ I0 ʠ I1 ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ, ʧʦʩʪʨʦʝʥʠʝ ʠʥʜʠʢʘʪʦʨʥʳʭ 
ʵʣʝʤʝʥʪʦʚ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ  
ˉ 

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜ 

P PB I0 I1 Q 
1 1 1 1 1 1 
2 0 1 1 * ʭʨʘʥʝʥʠʝ 
3 1 0 1 * ʭʨʘʥʝʥʠʝ 
4 0 1 * 1 ʭʨʘʥʝʥʠʝ 
5 1 0 * 1 ʭʨʘʥʝʥʠʝ 
6 1 1 0 * ʭʨʘʥʝʥʠʝ 
7 1 1 * 0 ʭʨʘʥʝʥʠʝ 
8 0 1 0 0 0 
9 * 0 0 0 0 
10 0 0 0 1 ʭʨʘʥʝʥʠʝ 
11  0 0 1 * ʭʨʘʥʝʥʠʝ 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ PÝQ PBÝQ I0ÝQ I1ÝQ 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 
3.0 4.3 3.0 4.9 3.1 3.8 3.1 4.0 

G 1P
PB Q
I0
I1

G1PI2
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GI2   G-ʪʨʠʛʛʝʨ ʩ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ 

 
ʕʣʝʤʝʥʪ GI2 ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʜʚʫʭ ʫʥʘʨʥʳʭ 
ʚʭʦʜʦʚ (I0 ʠ I1) ʩ ʧʨʷʤʳʤ ʚʳʭʦʜʦʤ (Q). ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʥʘ 
ʚʩʝʭ ʚʭʦʜʘʭ ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʥʫʣʷ (Q=0). ɺʳ-

ʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘ ʚʩʝʭ ʚʭʦʜʘʭ ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʝʜʠʥʠʮʳ 
(Q=1). ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʪʨʠʛʛʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘ-
ʮʠʠ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ 
ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʧʝʨʚʦʛʦ 
ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʩʝʤ ʚʭʦʜʘʤ ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ, ʚ CC-
ʩʭʝʤʦʪʝʭʥʠʢʝ - ʚ ʢʘʯʝʩʪʚʝ ʩʙʦʨʱʠʢʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʩʠʥ-
ʭʨʦʥʥʦʡ ʩʭʝʤʦʪʝʭʥʠʢʝ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʛʛʝʨʘ-ʢʦʤʧʘʨʘʪʦʨʘ, 
ʬʠʢʩʠʨʫʶʱʝʛʦ ʬʘʢʪ ʩʦʚʧʘʜʝʥʠʷ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʦʚ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
ˉ ʩʪʨʦ-

ʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜ 

I0 I1 Q 
1 0 0 0 
2 0 1 ʭʨʘʥʝʥʠʝ 
3 1 0 ʭʨʘʥʝʥʠʝ 
4 1 1 1 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ I0ÝQ I1ÝQ 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 
1.7 2.0 1.7 2.2 

 

GI0

I1

Q

GI2
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GI2M    G-ʪʨʠʛʛʝʨ ʩ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ  

   ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ 
 

ʕʣʝʤʝʥʪ GI2M ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʜʚʫʭ ʫʥʘʨʥʳʭ 
ʚʭʦʜʦʚ (I0 ʠ I1) ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ (Q, QB). ʅʠʟʢʠʡ 
ʫʨʦʚʝʥʴ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ I0 ʠ I1 ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ ʩʦ-
ʩʪʦʷʥʠʝ ʥʫʣʷ (Q=0, QB=1); ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘ ʚʭʦʜʘʭ I0 ʠ 

I1 ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʝʜʠʥʠʮʳ (Q=1, QB=0). ɺ ʦʩʪʘʣʴʥʳʭ 
ʩʣʫʯʘʷʭ ʪʨʠʛʛʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʩʝʤ ʚʭʦʜʘʤ ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Q Ò 4, ʧʦ ʚʳʭʦʜʫ 
QB Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ, ʚ CC-
ʩʭʝʤʦʪʝʭʥʠʢʝ - ʚ ʢʘʯʝʩʪʚʝ ʩʙʦʨʱʠʢʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʩʠʥ-
ʭʨʦʥʥʦʡ ʩʭʝʤʦʪʝʭʥʠʢʝ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʛʛʝʨʘ-ʢʦʤʧʘʨʘʪʦʨʘ, 
ʬʠʢʩʠʨʫʶʱʝʛʦ ʬʘʢʪ ʩʦʚʧʘʜʝʥʠʷ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʦʚ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
I0 I1 Q QB 

1 0 0 0 1 
2 0 1 ʭʨʘʥʝʥʠʝ 
3 1 0 ʭʨʘʥʝʥʠʝ 
4 1 1 1 0 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝQ I0ÝQB I1ÝQ I1ÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 
1.7 2.0 3.6 2.0 1.7 2.1 2.4 0.8 

 

I0

I1

QG

QB

GI2M
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GI2RS   G-ʪʨʠʛʛʝʨ ʩ ʜʚʫʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ, 
    ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ, ʘʩʠʥʭʨʦʥʥʳʤʠ 
    ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ 

 

ʕʣʝʤʝʥʪ GI2RS ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʜʚʫʭ ʫʥʘʨʥʳʭ 
ʚʭʦʜʦʚ (I0, I1) ʩ ʘʩʠʥʭʨʦʥʥʳʤʠ ʚʭʦʜʘʤʠ ʩʙʨʦʩʘ (R) ʠ ʫʩʪʘ-
ʥʦʚʢʠ (S), ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ (Q, QB). ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ 
ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ I0 ʠ I1 ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ 

ʥʫʣʷ (Q=0, QB=1); ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘ ʚʭʦʜʘʭ I0 ʠ I1 ʧʝʨʝʚʦʜʠʪ ʪʨʠʛ-
ʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʝʜʠʥʠʮʳ (Q=1, QB=0). ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʪʨʠʛʛʝʨ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ɺʭʦʜʳ ʫʩʪʘʥʦʚʢʠ ʥʫʣʷ (R=0) ʠ 
ʝʜʠʥʠʮʳ (S=1) ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʪʨʠʛʛʝʨʘ 
ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʚʭʦʜʦʚ I0 ¸ I1. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ I0 ʠ I1 ï 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Q Ò 4, ʧʦ ʚʳʭʦʜʫ 
QB Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. ɺ ʉʉ-
ʩʭʝʤʦʪʝʭʥʠʢʝ - ʚ ʢʘʯʝʩʪʚʝ ʩʙʦʨʱʠʢʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʩʠʥ-
ʭʨʦʥʥʦʡ ʩʭʝʤʦʪʝʭʥʠʢʝ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʛʛʝʨʘ-ʢʦʤʧʘʨʘʪʦʨʘ, 
ʬʠʢʩʠʨʫʶʱʝʛʦ ʬʘʢʪ ʩʦʚʧʘʜʝʥʠʷ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʦʚ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜ 
S I0 I1 R  Q QB 

1 0 0 0 1 0 1 
2 0 0 1 1 ʭʨʘʥʝʥʠʝ 
3 0 1 0 1 ʭʨʘʥʝʥʠʝ 
4 0 1 1 1 1 0 
5 0 0 * 0 0 1 
6 0 * 0 0 0 1 
7 1 1 * 1 1 0 
8 1 * 1 1 1 0 
9 1 0 0 0 0 1 

S

I1

QG

QB

I0

R

GI2RS
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          ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ  

10 1 1 1 0 1 0 
111) 1 0 1 0 X 
121) 1 1 0 0 X 
131) 1 0 0 1 ʍ 
141) 0 1 1 0 ʍ 

1) ʇʨʦʪʝʢʘʝʪ ʩʢʚʦʟʥʦʡ ʪʦʢ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ I0ÝQ I0ÝQB I1ÝQ I1ÝQB RÝQ RÝQB SÝQ SÝQB 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 t01 t10 
4.8 1.8 4.5 2.4 5.0 1.9 4.7 2.4 5.2 2.9 2.4 3.6 

 
 
GI3   G-ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ 

 
ʕʣʝʤʝʥʪ GI3 ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʪʨʝʭ ʫʥʘʨʥʳʭ 
ʚʭʦʜʦʚ (I0, I1 ʠ I2) ʩ ʧʨʷʤʳʤ ʚʳʭʦʜʦʤ (Q). ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ 
ʥʘ ʚʩʝʭ ʚʭʦʜʘʭ ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʥʫʣʷ (Q=0); 
ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘ ʚʩʝʭ ʚʭʦʜʘʭ ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ ʩʦ-

ʩʪʦʷʥʠʝ ʝʜʠʥʠʮʳ (Q=1). ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʪʨʠʛʛʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʩʝʤ ʚʭʦʜʘʤ ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. ɺ ʉʉ- ʩʭʝʤʦ-
ʪʝʭʥʠʢʝ - ʚ ʢʘʯʝʩʪʚʝ ʩʙʦʨʱʠʢʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʩʠʥʭʨʦʥʥʦʡ 
ʩʭʝʤʦʪʝʭʥʠʢʝ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʛʛʝʨʘ-ʢʦʤʧʘʨʘʪʦʨʘ, ʬʠʢʩʠ-
ʨʫʶʱʝʛʦ ʬʘʢʪ ʩʦʚʧʘʜʝʥʠʷ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʦʚ. 

I0
I1 Q

G

I2

GI3
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜ 
I0 I1 I2 Q 

1 0 0 0 0 
2 1 1 1 1 
3 ʦʩʪʘʣʴʥʳʝ ʩʦʯʝʪʘʥʠʷ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʭʨʘʥʝʥʠʝ 

 
ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝQ I1ÝQ I2ÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 
2.2 2.9 2.2 2.9 2.2 2.9 

 
 

GI3M    G-ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ,  
    ʤʦʩʪʦʚʘʷ ʩʭʝʤʘ 

ʕʣʝʤʝʥʪ GI3M ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʪʨʝʭ ʫʥʘʨʥʳʭ 
ʚʭʦʜʦʚ (I0, I1 ʠ I2) ʩ ʧʨʷʤʳʤ ʚʳʭʦʜʦʤ (Q) ʠ ʤʦʩʪʦʚʦʡ ʩʭʝ-
ʤʦʡ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʩʝʤ ʚʭʦʜʘʤ ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ī ʩʠʥʭʨʦʥʥʘʷ ʠ CC-ʩʭʝʤʦʪʝʭʥʠʢʘ. ɺ CC-
ʩʭʝʤʦʪʝʭʥʠʢʝ - ʚ ʢʘʯʝʩʪʚʝ ʩʙʦʨʱʠʢʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʩʠʥ-
ʭʨʦʥʥʦʡ ʩʭʝʤʦʪʝʭʥʠʢʝ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʛʛʝʨʘ-ʢʦʤʧʘʨʘʪʦʨʘ, 
ʬʠʢʩʠʨʫʶʱʝʛʦ ʬʘʢʪ ʩʦʚʧʘʜʝʥʠʷ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʦʚ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
ˉ 

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜ 

I0 I1 I2 Q 
1 0 0 0 0 
2 1 1 1 1 
3 ʦʩʪʘʣʴʥʳʝ ʩʦʯʝʪʘʥʠʷ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʭʨʘʥʝʥʠʝ 

I0
I1 Q

G

I2

GI3M
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ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝQ I1ÝQ I2ÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 
2.5 3.2 2.5 2.8 2.5 3.2 

 
GI3M1   G-ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ 

     ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ 

ʕʣʝʤʝʥʪ GI3M1 ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʪʨʝʭ ʫʥʘʨʥʳʭ 
ʚʭʦʜʦʚ (I0, I1 ʠ I2) ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ (Q, QB). ʅʠʟʢʠʡ 
ʫʨʦʚʝʥʴ ʥʘ ʚʩʝʭ ʚʭʦʜʘʭ ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʥʫʣʷ 

(Q=0, QB=1); ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘ ʚʩʝʭ ʚʭʦʜʘʭ ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ 
ʩʦʩʪʦʷʥʠʝ ʝʜʠʥʠʮʳ (Q=1, QB=0). ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʪʨʠʛʛʝʨ ʦʙʝʩ-
ʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʩʝʤ ʚʭʦʜʘʤ ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Q Ò 4, ʧʦ ʚʳʭʦʜʫ 
QB Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. ɺ ʉʉ-
ʩʭʝʤʦʪʝʭʥʠʢʝ - ʚ ʢʘʯʝʩʪʚʝ ʩʙʦʨʱʠʢʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʩʠʥ-
ʭʨʦʥʥʦʡ ʩʭʝʤʦʪʝʭʥʠʢʝ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʛʛʝʨʘ-ʢʦʤʧʘʨʘʪʦʨʘ, 
ʬʠʢʩʠʨʫʶʱʝʛʦ ʬʘʢʪ ʩʦʚʧʘʜʝʥʠʷ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʦʚ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
ˉ 

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜʳ 

I0 I1 I2 Q QB 
1 0 0 0 0 1 
2 1 1 1 1 0 
3 ʦʩʪʘʣʴʥʳʝ ʩʦʯʝʪʘʥʠʷ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʭʨʘʥʝʥʠʝ 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ I0ÝQ I0ÝQB I1ÝQ I1ÝQB I2ÝQ I2ÝQB 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
2.9 3.7 5.0 4.9 2.9 3.3 4.6 4.8 2.9 3.7 4.9 4.6 

I0
I1

QG

I2 QB

GI3M1
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GI3RS   G-ʪʨʠʛʛʝʨ ʩ ʪʨʝʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ,  
     ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ, ʘʩʠʥʭʨʦʥʥʳʤʠ  
     ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ  
 

ʕʣʝʤʝʥʪ GI3RS ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʪʨʝʭ ʫʥʘʨʥʳʭ 
ʚʭʦʜʦʚ (I0, I1, I2) ʩ ʘʩʠʥʭʨʦʥʥʳʤʠ ʚʭʦʜʘʤʠ ʩʙʨʦʩʘ (R) ʠ ʫʩʪʘ-
ʥʦʚʢʠ (S), ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ (Q, QB). ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ 
ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ I0, I1 ʠ I2 ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ 

ʥʫʣʷ (Q=0, QB=1); ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘ ʚʭʦʜʘʭ I0, I1 ʠ I2 ʧʝʨʝʚʦʜʠʪ ʪʨʠʛ-
ʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʝʜʠʥʠʮʳ (Q=1, QB=0). ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʪʨʠʛʛʝʨ ʦʙʝʩ-
ʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ɺʭʦʜʳ ʫʩʪʘʥʦʚʢʠ ʥʫʣʷ (R=0) ʠ ʝʜʠʥʠʮʳ 
(S=1) ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʪʨʠʛʛʝʨʘ ʧʨʠ ʣʶʙʳʭ 
ʩʦʩʪʦʷʥʠʷʭ ʚʭʦʜʦʚ I0, I1 ʠ I2, ʥʝ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩ-
ʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘ-
ʤʠ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠ  ̫ʧʦ ʚʭʦʜʘʤ I0, I1 ʠ I2 ï 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Q Ò 4, ʧʦ ʚʳʭʦʜʫ 
QB Ò 2. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. ɺ ʉʉ-
ʩʭʝʤʦʪʝʭʥʠʢʝ - ʚ ʢʘʯʝʩʪʚʝ ʩʙʦʨʱʠʢʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʩʠʥ-
ʭʨʦʥʥʦʡ ʩʭʝʤʦʪʝʭʥʠʢʝ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʛʛʝʨʘ-ʢʦʤʧʘʨʘʪʦʨʘ, 
ʬʠʢʩʠʨʫʶʱʝʛʦ ʬʘʢʪ ʩʦʚʧʘʜʝʥʠʷ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʦʚ. 

 ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜ 
S I0 I1 I2 R  Q QB 

1 0 0 0 0 1 0 1 
21) 0 * * * 1 ʭʨʘʥʝʥʠʝ 
3 0 1 1 1 1 1 0 
4 0 0 * * 0 0 1 
5 0 * 0 * 0 0 1 
6 0 * * 0 0 0 1 
7 1 1 * * 1 1 0 
8 1 * 1 * 1 1 0 
9 1 * * 1 1 1 0 

G

I1

QS
I0

R
QBI2

GI3RS
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    ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ  

10 1 0 0 0 0 0 1 
11 1 1 1 1 0 1 0 

121,2) 1 * * * 0 X 
132) 1 0 0 0 1 1 0 
142) 0 1 1 1 0 ʍ 

1) ʂʨʦʤʝ ʢʦʤʙʠʥʘʮʠʡ ʚʭʦʜʦʚ I0=I1=I2=0, I0=I1=I2=1. 
2) ʇʨʦʪʝʢʘʝʪ ʩʢʚʦʟʥʦʡ ʪʦʢ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ I0ÝQ I0ÝQB I1ÝQ I1ÝQB I2ÝQ I2ÝQB 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
4.8 1.8 4.4 2.4 4.9 1.9 4.7 2.4 4.6 1.2 4.1 2.0 

ʇʫʪʴ RÝQ RÝQB SÝQ SÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t10 t01 t01 t10 
5.2 2.9 2.3 3.5 

 
 

GI4   G-ʪʨʠʛʛʝʨ ʩ ʯʝʪʳʨʴʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ 

ʕʣʝʤʝʥʪ GI4 ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʯʝʪʳʨʝʭ ʫʥʘʨ-
ʥʳʭ ʚʭʦʜʦʚ (I0, I1, I2 ʠ I3) ʩ ʧʨʷʤʳʤ ʚʳʭʦʜʦʤ (Q). ʅʠʟʢʠʡ 
ʫʨʦʚʝʥʴ ʥʘ ʚʩʝʭ ʚʭʦʜʘʭ ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ ʩʦʩʪʦʷʥʠʝ ʥʫʣʷ 
(Q=0); ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘ ʚʩʝʭ ʚʭʦʜʘʭ ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ 

ʩʦʩʪʦʷʥʠʝ ʝʜʠʥʠʮʳ (Q=1). ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʪʨʠʛʛʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=4.  
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʩʝʤ ʚʭʦʜʘʤ ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. ɺ ʉʉ-
ʩʭʝʤʦʪʝʭʥʠʢʝ - ʚ ʢʘʯʝʩʪʚʝ ʩʙʦʨʱʠʢʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʩʠʥ-
ʭʨʦʥʥʦʡ ʩʭʝʤʦʪʝʭʥʠʢʝ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʛʛʝʨʘ-ʢʦʤʧʘʨʘʪʦʨʘ, 
ʬʠʢʩʠʨʫʶʱʝʛʦ ʬʘʢʪ ʩʦʚʧʘʜʝʥʠʷ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʦʚ. 

 

I0
I1 Q

G

I2
I3

GI4
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜ 
I0 I1 I2 I3 Q 

1 0 0 0 0 0 
2 1 1 1 1 1 
3 ʦʩʪʘʣʴʥʳʝ ʩʦʯʝʪʘʥʠʷ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʭʨʘʥʝʥʠʝ 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝQ I1ÝQ I2ÝQ I3ÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 
2.7 4.2 2.7 4.0 2.7 3.8 2.7 3.7 

 

 

GI4M    G-ʪʨʠʛʛʝʨ ʩ ʯʝʪʳʨʴʤʷ ʫʥʘʨʥʳʤʠ ʚʭʦʜʘʤʠ 
   ʠ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ 

ʕʣʝʤʝʥʪ GI4M ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʯʝʪʳʨʝʭ ʫʥʘʨ-
ʥʳʭ ʚʭʦʜʦʚ (I0, I1, I2 ʠ I3) ʩ ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ (Q, QB). 
ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʩʝʭ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ 
ʩʦʩʪʦʷʥʠʝ ʥʫʣʷ (Q=0, QB=1), ʚʳʩʦʢʠʡ ï ʚ ʩʦʩʪʦʷʥʠʝ ʝʜʠʥʠ-

ʮʳ (Q=1, QB=0). ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʪʨʠʛʛʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʠ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=4.  
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʩʝʤ ʚʭʦʜʘʤ ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Q Ò 4, ʧʦ ʚʳʭʦʜʫ 
QB ī 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. ɺ ʉʉ-
ʩʭʝʤʦʪʝʭʥʠʢʝ - ʚ ʢʘʯʝʩʪʚʝ ʩʙʦʨʱʠʢʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʩʠʥ-
ʭʨʦʥʥʦʡ ʩʭʝʤʦʪʝʭʥʠʢʝ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʛʛʝʨʘ-ʢʦʤʧʘʨʘʪʦʨʘ, 
ʬʠʢʩʠʨʫʶʱʝʛʦ ʬʘʢʪ ʩʦʚʧʘʜʝʥʠʷ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʦʚ. 

I0
I1

QG

I2
I3

QB

GI4M
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
I0 I1 I2 I3 Q QB 

1 0 0 0 0 0 1 
2 1 1 1 1 1 0 
3 ʦʩʪʘʣʴʥʳʝ ʩʦʯʝʪʘʥʠʷ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʭʨʘʥʝʥʠʝ 

 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

 
 

GI4RS   G-ʪʨʠʛʛʝʨ ʩ ʯʝʪʳʨʴʤʷ ʫʥʘʨʥʳʤʠ 
    ʚʭʦʜʘʤʠ, ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ,  
    ʘʩʠʥʭʨʦʥʥʳʤʠ ʩʙʨʦʩʦʤ ʠ ʫʩʪʘʥʦʚʢʦʡ 

ʕʣʝʤʝʥʪ GI4RS ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʯʝʪʳʨʝʭ 
ʫʥʘʨʥʳʭ ʚʭʦʜʦʚ (I0, I1, I2 ʠ I3) ʩ ʘʩʠʥʭʨʦʥʥʳʤʠ ʚʭʦʜʘʤʠ 
ʩʙʨʦʩʘ (R) ʠ ʫʩʪʘʥʦʚʢʠ (S), ʧʘʨʘʬʘʟʥʳʤ ʚʳʭʦʜʦʤ (Q, QB). 
ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʥʘ ʚʩʝʭ ʚʭʦʜʘʭ I0 ī I3 ʧʝʨʝʚʦʜʠʪ ʪʨʠʛʛʝʨ ʚ 
ʩʦʩʪʦʷʥʠʝ ʥʫʣʷ (Q=0, QB=1), ʚʳʩʦʢʠʡ ī ʚ ʩʦʩʪʦʷʥʠʝ ʝʜʠ-

ʥʠʮʳ (Q=1, QB=0). ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʪʨʠʛʛʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝ-
ʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ɺʭʦʜʳ ʫʩʪʘʥʦʚʢʠ ʥʫʣʷ (R=0) ʠ ʝʜʠʥʠʮʳ (S=1) ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʪʨʠʛʛʝʨʘ ʧʨʠ ʣʶʙʳʭ ʢʦʤ-
ʙʠʥʘʮʠʷʭ ʚʭʦʜʦʚ I0, I1, I2 ʠ I3, ʥʝ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩ-
ʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘ-
ʤʠ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=4 ʠ p-ʪʠʧʘ Np=4. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ I0, I1, I2 ʠ I3 ï 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Q Ò 4, ʧʦ ʚʳʭʦʜʫ 
QB - 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 6 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 

ʇʫʪʴ I0ÝQ I0ÝQB I1ÝQ I1ÝQB I2ÝQ I2ÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
2.7 4.2 9.3 3.7 2.7 4.0 9.3 3.7 2.7 3.8 8.8 3.6 

ʇʫʪʴ I3ÝQ I3ÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 
2.7 3.7 8.7 3.7 

S

I1

QG

I3
QB

I0

I2

R

GI4RS
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ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. ɺ ʉʉ-
ʩʭʝʤʦʪʝʭʥʠʢʝ - ʚ ʢʘʯʝʩʪʚʝ ʩʙʦʨʱʠʢʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʩʠʥ-
ʭʨʦʥʥʦʡ ʩʭʝʤʦʪʝʭʥʠʢʝ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʪʨʠʛʛʝʨʘ-ʢʦʤʧʘʨʘʪʦʨʘ, 
ʬʠʢʩʠʨʫʶʱʝʛʦ ʬʘʢʪ ʩʦʚʧʘʜʝʥʠʷ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʦʚ. 

  ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ ʩʪʨʦ-
ʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜ 
S I0 I1 I2 I3 R Q QB 

1 0 0 0 0 0 1 0 1 
21) 0 * * * * 1 ʭʨʘʥʝʥʠʝ 
3 0 1 1 1 1 1 1 0 
4 0 0 * * * 0 0 1 
5 0 * 0 * * 0 0 1 
6 0 * * 0 * 0 0 1 
7 0 * * * 0 0 0 1 
8 1 1 * * * 1 1 0 
9 1 * 1 * * 1 1 0 

10 1 * * 1 * 1 1 0 
11 1 * * * 1 1 1 0 
12 1 0 0 0 0 0 0 1 
13 1 1 1 1 1 0 1 0 

141,2) 1 * * * * 0 X 
152) 1 0 0 0 0 1 1 0 
162) 0 1 1 1 1 0 ʍ 

1) ʂʨʦʤʝ ʢʦʤʙʠʥʘʮʠʡ ʚʭʦʜʦʚ I0=I1=I2=I3=0 ʠ I0=I1=I2=I3=1. 
2) ʇʨʦʪʝʢʘʝʪ ʩʢʚʦʟʥʦʡ ʪʦʢ. 

  ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ  
ʇʫʪʴ I0ÝQ I0ÝQB I1ÝQ I1ÝQB I2ÝQ I2ÝQB 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
4.8 1.8 4.5 2.4 5.0 1.9 4.7 2.4 4.6 1.2 4.0 2.0 

ʇʫʪʴ I3ÝQ I3ÝQB RÝQ RÝQB SÝQ SÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t10 t01 t01 t10 
4.3 0.9 3.7 1.8 5.2 3.0 2.3 3.6 
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GIM6    ʐʝʩʪʠʚʭʦʜʦʚʦʡ G-ʪʨʠʛʛʝʨ 

ʕʣʝʤʝʥʪ GIM6 ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʰʝʩʪʠ ʫʥʘʨ-
ʥʳʭ ʚʭʦʜʦʚ (I0 ï I5). ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʪʨʠʛʛʝʨʘ ʢ 
ʤʦʤʝʥʪʫ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʭʦʜʘ I0 ʚ ʩʦʩʪʦʷʥʠʝ 0 (1) ʚʩʝ ʦʩ-
ʪʘʣʴʥʳʝ ʚʭʦʜʳ ʜʦʣʞʥʳ ʫʩʧʝʪʴ ʧʝʨʝʡʪʠ ʚ ʵʪʦ ʞʝ ʩʦʩʪʦʷʥʠʝ 
0 (1). ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʧʨʦʪʝʢʘʥʠʝ ʩʢʚʦʟʥʦʛʦ 

ʪʦʢʘ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʳʭʦʜʝ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ, ʠʥʜʠʢʘʪʦʨʥʳʝ ʧʦʜʩʭʝʤʳ. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
ˉ 

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜ 

I0 I1 I2 I3 I4 I5 Q Q+ 
1 0 0 0 0 0 0 X 0 
2 1 1 1 1 1 1 X 1 

31) 1 "0" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ 0 X 
4 1 "0" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ 1 ʭʨʘʥʝʥʠʝ 
5 0 "1" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ 0 ʭʨʘʥʝʥʠʝ 

61) 0 "1" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ 1 X 
1) ʇʨʦʪʝʢʘʝʪ ʩʢʚʦʟʥʦʡ ʪʦʢ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ I0ÝQ 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 
0.7 1.2 

 
 

GIM8    ɺʦʩʴʤʠʚʭʦʜʦʚʦʡ G-ʪʨʠʛʛʝʨ  
ʕʣʝʤʝʥʪ GIM8 ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʚʦʩʴʤʠ ʫʥʘʨ-
ʥʳʭ ʚʭʦʜʦʚ (I0 ï I7). ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʪʨʠʛʛʝʨʘ ʢ 
ʤʦʤʝʥʪʫ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʭʦʜʘ I0 ʚ ʩʦʩʪʦʷʥʠʝ 0 (1) ʚʩʝ ʦʩ-
ʪʘʣʴʥʳʝ ʚʭʦʜʳ ʜʦʣʞʥʳ ʫʩʧʝʪʴ ʧʝʨʝʡʪʠ ʚ ʪʦ ʞʝ ʩʦʩʪʦʷʥʠʝ 0 
(1).  ɺ  ʧʨʦʪʠʚʥʦʤ  ʩʣʫʯʘʝ  ʚʦʟʤʦʞʥʦ  ʧʨʦʪʝʢʘʥʠʝ  ʩʢʚʦʟʥʦʛʦ  

I0
I1

Q

G

I2
I3
I4
I5

GIM6

I0
I1

Q

G

I2
I3
I4
I5
I6
I7

GIM8



ʆʧʠʩʘʥʠʝ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

 
ɺʝʨʩʠʷ ʦʧʠʩʘʥʠʷ 2.1 ʦʪ 03.05.2014 

 

116

 
ʪʦʢʘ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʳʭʦʜʝ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ, ʠʥʜʠʢʘʪʦʨʥʳʝ ʧʦʜʩʭʝʤʳ. 

 
  ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜ 
I0 I1 I2 I3 I4 I5 I6 I7 Q Q+ 

1 0 0 0 0 0 0 0 0 X 0 
2 1 1 1 1 1 1 1 1 X 1 

31) 1 "0" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ 0 X 
4 1 "0" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ 1 ʭʨʘʥʝʥʠʝ 
5 0 "1" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ 0 ʭʨʘʥʝʥʠʝ 

61) 0 "1" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ 1 X 
1) ʇʨʦʪʝʢʘʝʪ ʩʢʚʦʟʥʦʡ ʪʦʢ. 

   ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 
0.7 1.2 

 
GIM12   ɼʚʝʥʘʜʮʘʪʠʚʭʦʜʦʚʦʡ G-ʪʨʠʛʛʝʨ 

 
ʕʣʝʤʝʥʪ GIM12 ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣʷ ʜʚʝʥʘʜʮʘʪʠ 
ʫʥʘʨʥʳʭ ʚʭʦʜʦʚ (I0 ï I11). ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʪʨʠʛʛʝ-
ʨʘ ʢ ʤʦʤʝʥʪʫ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʭʦʜʘ I0 ʚ ʩʦʩʪʦʷʥʠʝ 0 (1) ʚʩʝ 
ʦʩʪʘʣʴʥʳʝ ʚʭʦʜʳ ʜʦʣʞʥʳ ʫʩʧʝʪʴ ʧʝʨʝʡʪʠ ʚ ʪʦ ʞʝ ʩʦʩʪʦʷʥʠʝ 
0 (1). ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʧʨʦʪʝʢʘʥʠʝ ʩʢʚʦʟʥʦʛʦ 
ʪʦʢʘ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʳʭʦʜʝ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 

ʧʠʪʘʥʠʷ  ʠ  ʚʳʭʦʜʦʤ  ʧʝʨʚʦʛʦ  ʢʘʩʢʘʜʘ  ʩʭʝʤʳ:  n-ʪʠʧʘ  Nn=2  ʠ  p-ʪʠʧʘ  
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Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 7 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ, ʠʥʜʠʢʘʪʦʨʥʳʝ ʧʦʜʩʭʝʤʳ. 

  ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜ 
I0 I1-I11 Q Q+ 

1 0 0 X 0 
2 1 1 X 1 

31) 1 "0" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ I1-I11 0 X 
4 1 "0" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ I1-I11 1 ʭʨʘʥʝʥʠʝ 
5 0 "1" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ I1-I11 0 ʭʨʘʥʝʥʠʝ 

61) 0 "1" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ I1-I11 1 X 
1) ʇʨʦʪʝʢʘʝʪ ʩʢʚʦʟʥʦʡ ʪʦʢ. 

   ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ I0ÝQ 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 
0.7 1.2 

 
GIM16  ʐʝʩʪʥʘʜʮʘʪʠʚʭʦʜʦʚʦʡ G-ʪʨʠʛʛʝʨ 

ʕʣʝʤʝʥʪ GIM16 ï ʛʠʩʪʝʨʝʟʠʩʥʳʡ ʪʨʠʛʛʝʨ ʜʣ  ̫ ʰʝʩʪʥʘʜʮʘʪʠ 
ʫʥʘʨʥʳʭ ʚʭʦʜʦʚ (I0 ï I15). ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʪʨʠʛʛʝʨʘ ʢ 
ʤʦʤʝʥʪʫ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʭʦʜʘ I0 ʚ ʩʦʩʪʦʷʥʠʝ 0 (1) ʚʩʝ ʦʩʪʘʣʴ-
ʥʳʝ ʚʭʦʜ  rʜʦʣʞʥʳ ʫʩʧʝʪʴ ʧʝʨʝʡʪʠ ʚ ʵʪʦ ʞʝ ʩʦʩʪʦʷʥʠʝ 0 (1). ɺ 
ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʧʨʦʪʝʢʘʥʠʝ ʩʢʚʦʟʥʦʛʦ ʪʦʢʘ ʠ ʥʝ-
ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʳʭʦʜʝ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ 
ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ 
p-ʪʠʧʘ Np=2. 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 9 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ, ʠʥʜʠʢʘʪʦʨʥʳʝ ʧʦʜʩʭʝʤʳ. 
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   ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜ 
I0 I1-I15 Q Q+ 

1 0 0 X 0 
2 1 1 X 1 

31) 1 "0" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ I1-I15 0 X 
4 1 "0" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ I1-I15 1 ʭʨʘʥʝʥʠʝ 
5 0 "1" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ I1-I15 0 ʭʨʘʥʝʥʠʝ 

61) 0 "1" ʥʘ ʣʶʙʦʤ ʚʭʦʜʝ I1-I15 1 X 
1) ʇʨʦʪʝʢʘʝʪ ʩʢʚʦʟʥʦʡ ʪʦʢ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ I0ÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 
0.7 1.2 

 
GIMI   ɼʚʫʭʚʭʦʜʦʚʘʷ ʩʝʢʮʠʷ ʤʥʦʛʦʚʭʦʜʦʚʦʛʦ 

  G-ʪʨʠʛʛʝʨʘ (ʚʭʦʜʥʘʷ) 
 

ʕʣʝʤʝʥʪ GIMI ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʚʭʦ-
ʜʦʚʳʭ G-ʪʨʠʛʛʝʨʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʵʣʝʤʝʥʪʦʤ GIMO - ʚʳʭʦʜ-
ʥʦʡ ʩʝʢʮʠʝʡ ʤʥʦʛʦʚʭʦʜʦʚʦʛʦ G-ʪʨʠʛʛʝʨʘ. ʇʨʠ ʵʪʦʤ ʚʳʭʦʜʳ 

PO ʠ NO ʵʣʝʤʝʥʪʘ GIMI ʧʦʜʢʣʶʯʘʶʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʰʠʥʘʤ PI 
ʠ NI ʵʣʝʤʝʥʪʘ GIMO. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ ʜʣʷ ʧʦʩʪʨʦʝ-
ʥʠʷ ʰʝʩʪʠʚʭʦʜʦʚʦʛʦ G-ʪʨʠʛʛʝʨʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. 
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ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩ-
ʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=1 ʠ p-ʪʠʧʘ Np=1. 

ʇʦʩʪʨʦʝʥʠʝ ʰʝʩʪʠʚʭʦʜʦʚʦʛʦ G-ʪʨʠʛʛʝʨʘ ʥʘ ʦʩʥʦʚʝ GIMI  
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ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 1 ʷʯʝʡʢʫ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

  ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
I0 I1 PO NO 

1 0 0 1 Z 
2 1 0 1 0 
3 0 1 1 0 
4 1 1 Z 0 

  ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ  

ʇʫʪʴ I0ÝPO I0ÝNO I1ÝPO I1ÝNO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
tZ1 t1Z t0Z tZ0 tZ1 t1Z t0Z tZ0 
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

 
GIMO   ɼʚʫʭʚʭʦʜʦʚʘʷ ʩʝʢʮʠʷ ʤʥʦʛʦʚʭʦʜʦʚʦʛʦ 

    G-ʪʨʠʛʛʝʨʘ (ʚʳʭʦʜʥʘʷ) 
ʕʣʝʤʝʥʪ GIMO ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʚʭʦʜʦ-
ʚʳʭ G-ʪʨʠʛʛʝʨʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʵʣʝʤʝʥʪʦʤ GIMI - ʚʭʦʜʥʦʡ ʩʝʢ-
ʮʠʝʡ ʤʥʦʛʦʚʭʦʜʦʚʦʛʦ G-ʪʨʠʛʛʝʨʘ. ʇʨʠ ʵʪʦʤ ʚʳʭʦʜʳ PO ʠ NO 
ʵʣʝʤʝʥʪʘ GIMI ʧʦʜʢʣʶʯʘʶʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʰʠʥʘʤ PI ʠ 
NI ʵʣʝʤʝʥʪʘ GIMO. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ ʜʣʷ ʧʦ-

ʩʪʨʦʝʥʠʷ ʰʝʩʪʠʚʭʦʜʦʚʦʛʦ G-ʪʨʠʛʛʝʨʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ ʚ ʦʧʠʩʘʥʠʠ 
ʵʣʝʤʝʥʪʘ GIMI. 
ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʪʨʠʛʛʝʨʘ ʢ ʤʦʤʝʥʪʫ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʭʦʜʘ I0 ʚ 
ʩʦʩʪʦʷʥʠʝ 0 (1) ʚʭʦʜ I1 ʜʦʣʞʝʥ ʫʩʧʝʪʴ ʧʝʨʝʡʪʠ ʚ ʵʪʦ ʞʝ ʩʦʩʪʦʷʥʠʝ. ɺ 
ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʧʨʦʪʝʢʘʥʠʝ ʩʢʚʦʟʥʦʛʦ ʪʦʢʘ ʠ ʥʝʦʧʨʝʜʝ-
ʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʳʭʦʜʝ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ 
ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ ʧʝʨʚʦʛʦ 
ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʫ Ò 4. 
ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʘʝʤʳʭ ʩʝʢʮʠʡ GIMI - ʥʝ ʙʦʣʝʝ 15. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 2 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 
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       ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
ˉ ʩʪʨʦ-

ʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜ 

I0 I1 PI NI O O+ 
1 1 0 * * 1 1 
2 0 1 * * 0 0 
3 0 0 * *2) X2) 0 
4 1 1 *3) * X3) 1 

51) 1 0 * * 0 1 
61) 0 1 * * 1 X 
71) 0 0 * 0 1 X 
81) 1 1 1 * 0 1 

          1) ʇʨʦʪʝʢʘʝʪ ʩʢʚʦʟʥʦʡ ʪʦʢ. 
2) ɺʩʝ ʢʦʤʙʠʥʘʮʠʠ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ, ʢʨʦʤʝ NI=0, O=1. 
3) ɺʩʝ ʢʦʤʙʠʥʘʮʠʠ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ, ʢʨʦʤʝ PI=1, O=0. 

   ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ I0ÝO 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 
0.6 1.3 

 
 

IBUI   ɺʭʦʜ ʚʥʫʪʨʝʥʥʝʡ ʰʠʥʳ 

ʕʣʝʤʝʥʪ IBUI ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ 
ʰʠʥʳ, ʢ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʠʩ-
ʪʦʯʥʠʢʦʚ ʩʠʛʥʘʣʦʚ. ɺʳʭʦʜ ʵʣʝʤʝʥʪʘ ʨʝʘʣʠʟʦʚʘʥ ʧʦ ʧʨʠʥ-
ʮʠʧʫ "ʦʪʢʨʳʪʦʛʦ ʢʦʣʣʝʢʪʦʨʘ". ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: I, IB - 

ʧʘʨʘʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ, ʤʦʞʝʪ ʠʤʝʪʴ ʝʜʠʥʠʯʥʳʡ ʩʧʝʡʩʝʨ; 
T - ʚʭʦʜ ʫʧʨʘʚʣʝʥʠʷ, ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʨʝʰʘʶʱʠʡ ʜʦʩʪʫʧ ʢ ʰʠʥʝ; 
O, Oɺ - ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʳʡ ʚʳʭʦʜʳ ʩ ʪʨʝʤʷ ʩʦʩʪʦʷʥʠʷʤʠ, ʧʦʜʢʣʶ-
ʯʘʝʤʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʚʥʫʪʨʝʥʥʝʡ ʰʠʥʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʫʣʝʚʦʛʦ 
ʩʧʝʡʩʝʨʘ ʥʘ ʚʭʦʜʝ ʟʘʧʨʝʱʝʥʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʘ ʰʠʥʝ ʧʦʷʚʣʷʝʪʩʷ ʩʦ-
ʩʪʦʷʥʠʝ "00", ʢʦʪʦʨʦʝ ʚ ʚʳʭʦʜʥʦʤ ʵʣʝʤʝʥʪʝ ʚʥʫʪʨʝʥʥʝʡ ʰʠʥʳ IBUO 
ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʦʜʥʦ ʠʟ ʨʘʙʦʯʠʭ ʩʦʩʪʦʷʥʠʡ ï 10 ʠʣʠ 01. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩ-
ʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʧʝʨʚʦʛʦ ʢʘʩʢʘʜʘ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=1 ʠ p-ʪʠʧʘ Np=2. 
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ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ T - 2. 
ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ IBUI, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʦʜʥʦʡ ʰʠʥʝ - ʥʝ ʙʦʣʝʝ 8. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ.  
ʇʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʰʠʥ  r ʩ ʜʚʫʤ  ̫ ʠʩʪʦʯʥʠʢʘʤʠ (ʧʝʨʝʜʘʪʯʠ-
ʢʘʤʠ) ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. ɿʜʝʩʴ: EA - 
ʚʭʦʜ ʚʳʙʦʨʢʠ ʢʘʥʘʣʘ A ʜʣʷ ʚʳʚʦʜʘ ʥʘ ʰʠʥʫ (EA=1); T - ʩʠʛʥʘʣ ʨʘʟʨʝʰʝ-
ʥʠʷ ʜʦʩʪʫʧʘ ʢ ʰʠʥʝ (T=1); A, Aɺ - ʧʘʨʘʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ 
ʧʝʨʚʦʛʦ ʢʘʥʘʣʘ; ɺ, ɺɺ - ʧʘʨʘʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ ʚʪʦʨʦʛʦ ʢʘʥʘ-
ʣʘ; O, Oɺ - ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʳʭʦʜ ʚʥʫʪʨʝʥʥʝʡ ʰʠʥʳ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙ-
ʨʘʟʦʤ ʦʨʛʘʥʠʟʫʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʰʠʥʘ ʜʣʷ ʣʶʙʦʛʦ ʯʠʩʣʘ ʢʘʥʘʣʦʚ (ʧʝʨʝʜʘʪ-
ʯʠʢʦʚ). 
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ʇʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʰʠʥʳ ʩ ʜʚʫʤʷ ʠʩʪʦʯʥʠʢʘʤʠ ʩʠʛʥʘʣʦʚ 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
I Iɺ T O OB 

1 0 0 0 0 0 
2 1 0 0 Z 0 
3 0 1 0 0 Z 
4 1 1 * Z 
5 * * 1 Z 

 
  ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ IÝO IBÝOB TÝO TÝOB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 
0.8 1.9 0.8 1.9 0.7 1.8 0.7 1.8 
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IBUO   ɺʳʭʦʜ ʚʥʫʪʨʝʥʥʝʡ ʰʠʥʳ 

ʕʣʝʤʝʥʪ IBUO ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʰʠ-
ʥʳ, ʢ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʚ 
ʩʠʛʥʘʣʦʚ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: I, IB - ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ, 

ʧʨʠʥʠʤʘʶʱʠʡ ʦʜʥʦ ʠʟ ʪʨʝʭ ʩʦʩʪʦʷʥʠʡ: 0Z, Z0 ʠʣʠ ZZ, ʛʜʝ Z - ʚʳʩʦʢʦ-
ʠʤʧʝʜʘʥʩʥʦʝ ʩʦʩʪʦʷʥʠʝ; O, Oɺ - ʧʘʨʘʬʘʟʥʳʡ ʚʳʭʦʜ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝ-
ʨʦʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʫʣʝʚʦʛʦ ʩʧʝʡʩʝʨʘ ʥʘ ʚʭʦʜʝ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʪʘʢ 
ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʚʳʭʦʜʝ ʵʣʝʤʝʥʪʘ ʚʤʝʩʪʦ ʩʧʝʡʩʝʨʘ ʩʬʦʨʤʠʨʫʝʪʩʷ ʦʜ-
ʥʦ ʠʟ ʨʘʙʦʯʠʭ ʩʦʩʪʦʷʥʠʡ (01 ʠʣʠ 10) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʠʟ ʚʭʦ-
ʜʦʚ ʨʘʥʴʰʝ ʧʝʨʝʢʣʶʯʠʪʩʷ ʚ 0. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=1 ʠ p-ʪʠʧʘ Np=1. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ O ʠ OB Ò 5. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠ CC-ʩʭʝʤʦʪʝʭʥʠʢʘ. ʇʨʠʤʝʨ ʧʦ-
ʩʪʨʦʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʰʠʥʳ ʩ ʜʚʫʤʷ ʠʩʪʦʯʥʠʢʘʤʠ (ʧʝʨʝʜʘʪʯʠʢʘʤʠ) ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠʚʝʜʝʥ ʚ ʦʧʠʩʘʥʠʠ ʵʣʝʤʝʥʪʘ IBUI. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
I Iɺ O OB 

1 0 0 X 
2 Z 0 0 1 
3 0 Z 1 0 
4 Z Z 0 0 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ IÝO IÝOB IBÝO IBÝOB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 
2.2 6.7 10.4 11.2 2.2 6.7 2.2 6.7 
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L0DRE1   ʆʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ 

ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ 
ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

ʕʣʝʤʝʥʪ L0DRE1 ï ʦʜʥʦʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ 
ʠ ʙʠʬʘʟʥʳʤ ʚʳʭʦʜʦʤ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: R - ʚʭʦʜ ʩʠʥʭʨʦʥʥʦʛʦ 
ʥʘʯʘʣʴʥʦʛʦ ʩʙʨʦʩʘ; E - ʚʭʦʜ ʨʘʟʨʝh ʝʥʠ  ̫ʟʘʧʠʩʠ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝ-
ʨʦʤ; D ï ʫʥʘʨʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ; Q, QB - ʙʠʬʘʟʥʳʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʡ ʚʳʭʦʜ.  
ʉʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ ʪʨʠʛʛʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʝʛʦ ʩʧʝʡʩʝʨʥʦʡ ʬʘʟʝ 
(E=0) ʧʨʠ ʧʦʜʘʯʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʭʦʜ R (R=0). ʇʨʠ ʵʪʦʤ ʚʳʭʦʜʳ 
ʪʨʠʛʛʝʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ Q=0, QB=1.  
ɺ ʨʘʙʦʯʝʡ ʬʘʟʝ ʧʨʠ E=1 ʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʥʘ ʚʭʦʜʝ ʩʠʥʭʨʦʥʥʦʛʦ 
ʩʙʨʦʩʘ (R=1) ʠʥʬʦʨʤʘʮʠʷ ʩʦ ʚʭʦʜʘ D ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʪʨʠʛʛʝʨ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʦʤ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ D ʠ E ï 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Ò 3. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʷʯʝʡʢʠ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʩʠʥʭʨʦʥʥʘʷ ʠʣʠ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. ʇʨʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʠ ʚ ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʝ ʵʣʝʤʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʧʦʣʥʝʥ ʠʥʜʠʢʘʪʦʨʦʤ 
ʦʢʦʥʯʘʥʠ  ̫ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

  ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
ˉ  

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜʳ 

D E R Q QB 
1 * 0 0 0 1 
2 0 1 * 0 1 
3 * 0 1 ʭʨʘʥʝʥʠʝ 
4 1 1 1 1 0 

51) 1 1 0 1 0 
6 ª 1 1 X 

1)  ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ.  
  ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ RÝQ RÝQB DÝQ DÝQB EÝQ EÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t10 t01 t01 t10 t01 t10 t01 t10 t01 t10 
2.9 2.1 4.0 2.0 4.5 1.4 3.9 1.7 4.4 1.2 
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L0DRE2   ɼʚʫʭʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ 
        ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ 
        ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

ʕʣʝʤʝʥʪ L0DRE2 ï ʜʚʫʭʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʩʠʥʭʨʦʥʥʳʤ 
ʩʙʨʦʩʦʤ ʠ ʙʠʬʘʟʥʳʤ ʚʳʭʦʜʦʤ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: R - 
ʚʭʦʜ ʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ; E - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʩ ʥʫ-
ʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ; D ï ʫʥʘʨʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ; I - 
ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʚ ʧʝʨʚʫʶ ʩʪʫʧʝʥʴ ʪʨʠʛʛʝʨʘ (ʩʦʝʜʠʥʷ-
ʝʪʩʷ ʩ ʚʳʭʦʜʦʤ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʩ ʥʠʤ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ); Q, QB - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʳʭʦʜ ʪʨʠʛʛʝʨʘ; U, UB, 
DB, DE, EB - ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʳʭʦʜ ,r ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʥʜʠʢʘʮʠʠ 
ʵʣʝʤʝʥʪʘ. 
ʉʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ ʪʨʠʛʛʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʝʛʦ ʩʧʝʡʩʝʨʥʦʡ ʬʘʟʝ (E=0) 
ʧʨʠ ʧʦʜʘʯʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʭʦʜ R (R=1). ʇʨʠ ʵʪʦʤ ʚʳʭʦʜʳ ʪʨʠʛʛʝʨʘ 
ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ Q=0, QB=1.  
ɺ ʨʘʙʦʯʝʡ ʬʘʟʝ ʧʨʠ E=1 ʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʥʘ ʚʭʦʜʘʭ ʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ 
(R=0) ʠ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ (I=0) ʠʥʬʦʨʤʘʮʠʷ ʩʦ ʚʭʦʜʘ D ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ 
ʧʝʨʚʫʶ ʩʪʫʧʝʥʴ ʪʨʠʛʛʝʨʘ ʠ ʧʦʩʣʝ ʧʦʜʘʯʠ ʥʘ ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʥʠʟ-
ʢʦʛʦ ʫʨʦʚʥʷ (E=0) ʧʝʨʝʟʘʧʠʩʳʚʘʝʪʩʷ ʚʦ ʚʪʦʨʫʶ ʩʪʫʧʝʥ ,ɹ ʦʙʥʦʚʣʷʷ ʩʦʩʪʦʷ-
ʥʠʝ ʝʛʦ ʚʳʭʦʜʦʚ. ɼʣ  ̫ʠʥʜʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ G0B3I2. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ D ī 3, ʧʦ ʚʭʦʜʘʤ E ʠ I ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q, QB ʠ DE Ò 3, 
ʧʦ ʚʳʭʦʜʘʤ U, UB ʠ EB ī 1, ʧʦ ʚʳʭʦʜʫ DB Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 
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   ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
D E R I Q QB U UB DB DE EB 

1 * 0 1 * 0 1 1 0 /D 1 1 
2 * 1 1 1 ʭʨʘʥʝʥʠʝ 1 0 /D /D 0 
3 * 1 0 1 ʭʨʘʥʝʥʠʝ /D /D 0 
4 * 0 0 * UB U ʭʨʘʥʝʥʠʝ /D 1 1 
5 1 1 0 0 ʭʨʘʥʝʥʠʝ 1 0 0 0 0 
6 1 1Ÿ0 0 0 0 1 1 0 0 0Ÿ1 0Ÿ1 
7 0 1 0 0 ʭʨʘʥʝʥʠʝ 0 1 1 1 0 
8 0 1Ÿ0 0 0 1 0 0 1 1 1 0Ÿ1 

91) 0 1 1 0 ʭʨʘʥʝʥʠʝ 0 1 1 1 0 
101) 1 1 1 0 ʭʨʘʥʝʥʠʝ 1 0 0 0 0 
112) ª  1 0 0 ʭʨʘʥʝʥʠʝ X 0 
123) ª  0 0 0 X 0 

1) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 
2) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʧʝʨʝʭʦʜʘ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ ɽ ʚ ʩʧʝʡʩʝʨ. 
3) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʭʦʜʘ EB 0­1. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ DÝDB DÝDE DÝU DÝUB EÝQ EÝQB EÝU EÝUB 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
0.8 0.4 1.2 1.1 5.0 7.0 5.2 7.7 5.6 2.8 5.6 2.8 5.2 7.9 6.0 8.0 

ʇʫʪʴ EÝDE EÝEB RÝQ RÝQB RÝU RÝUB IÝU IÝUB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t10 t01 t01 t10 t01 t10 t01 t10 
1.0 1.0 1.2 0.7 5.9 8.8 4.5 2.0 4.4 7.0 5.2 7.2 

 
 

L0RCE2   ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ 
ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ  
ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

 
ʕʣʝʤʝʥʪ L0RCE2 ï ʜʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʩʠʥʭʨʦʥ-
ʥʳʤ ʩʙʨʦʩʦʤ ʠ ʙʠʬʘʟʥʳʤ ʚʳʭʦʜʦʤ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: 
C - ʚʭʦʜ ʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ (ʠʣʠ CC-ʩʙʨʦʩʘ ʧʨʠ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʠ ʵʣʝʤʝʥʪʘ L0RCE2 ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ); E - 
ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ; S, R ï ʧʘ-

ʨʘʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ; Q, QB - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʡ ʚʳʭʦʜ; U, UB, EB - ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʳʭʦʜʳ,  ʥʝʦʙʭʦʜʠʤʳʝ  ʜʣʷ 
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ʠʥʜʠʢʘʮʠʠ ʵʣʝʤʝʥʪʘ. 
ʉʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ ʪʨʠʛʛʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʧʝʡʩʝʨʥʦʡ ʬʘʟʝ (E=0) 
ʧʨʠ ʧʦʜʘʯʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʭʦʜ ʉ (ʉ=1). ʇʨʠ ʵʪʦʤ ʚʳʭʦʜʳ ʪʨʠʛ-
ʛʝʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ Q=0, QB=1.  
ɺ ʨʘʙʦʯʝʡ ʬʘʟʝ ʧʨʠ E=1 ʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʥʘ ʚʭʦʜʝ ʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ 
(ʉ=0) ʠʥʬʦʨʤʘʮʠʷ ʩʦ ʚʭʦʜʦʚ S, R ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʩʪʫʧʝʥʴ 
ʪʨʠʛʛʝʨʘ ʠ ʧʦʩʣʝ ʧʦʜʘʯʠ ʥʘ ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 
(E=0) ʧʝʨʝʟʘʧʠʩʳʚʘʝʪʩʷ ʚʦ ʚʪʦʨʫʶ ʩʪʫʧʝʥʴ, ʦʙʥʦʚʣʷʷ ʩʦʩʪʦʷʥʠʝ ʚʳ-
ʭʦʜʦʚ ʪʨʠʛʛʝʨʘ. ɼʣʷ ʠʥʜʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ OAOA1 (ʩʤ. 
ʦʧʠʩʘʥʠʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ R0CE20). ʆʥ ʧʦʟʚʦʣʷʝʪ ʧʨʝʚʨʘʪʠʪʴ ʩʠʥ-
ʭʨʦʥʥʳʡ ʩʙʨʦʩ ʚ ʩʘʤʦʩʠʥʭʨʦʥʥʳʡ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q ʠ QB Ò 3, ʧʦ 
ʚʳʭʦʜʘʤ U,  UB ʠ EB ī 1, ʧʦ ʚʳʭʦʜʫ DB Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 7 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ R0CE20. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ  
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
S R E C Q QB U UB EB 

1 * * 0 1 0 1 1 0 1 
2 * * 0 0 UB U ʭʨʘʥʝʥʠʝ 1 
3 0 1 1 0 ʭʨʘʥʝʥʠʝ 0 1 0 
4 0 1 1Ÿ0 0 1 0 ʭʨʘʥʝʥʠʝ 0Ÿ1 
5 1 1 1 0 UB U ʭʨʘʥʝʥʠʝ 0 
6 1 0 1 0 ʭʨʘʥʝʥʠʝ 1 0 0 
7 1 0 1Ÿ0 0 0 1 ʭʨʘʥʝʥʠʝ 0Ÿ1 

81) 0 0 1 0 ʭʨʘʥʝʥʠʝ 1 1 0 
92) * * 1 1 ʭʨʘʥʝʥʠʝ X 0 
10 ª  * 1 0 ʭʨʘʥʝʥʠʝ X 0 
11 * ª 1 0 ʭʨʘʥʝʥʠʝ X 0 

1) ʅʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ U, UB ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ S=R=1. 
2)  ʅʘʨʫʰʝʥʠʝ ʩʠʥʭʨʦʥʥʦʡ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 
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ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ EÝQ EÝQB EÝEB EÝU EÝUB CÝQ CÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 
5.3 2.7 5.3 2.7 1.2 0.7 3.5 6.5 5.7 5.2 5.2 7.8 

ʇʫʪʴ CÝU CÝUB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 
3.9 1.8 

 
 

L0RRE2   ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ  
ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ,  
ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 
ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ  

ʕʣʝʤʝʥʪ L0RRE2 ï ʜʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʩʠʥʭʨʦʥ-
ʥʳʤ ʩʙʨʦʩʦʤ ʠ ʙʠʬʘʟʥʳʤ ʚʳʭʦʜʦʤ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: 
RT - ʚʭʦʜ ʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ; E - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘ-
ʧʠʩʠ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ; I - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʚ 
ʧʝʨʚʫʶ ʩʪʫʧʝʥʴ ʪʨʠʛʛʝʨʘ (ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʠʥʜʠʢʘʪʦʨʥʳʤ 

ʚʳʭʦʜʦʤ ʤʘʢʨʦʵʣʝʤʝʥʪʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ); S, R ï ʧʘ-
ʨʘʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ; Q, QB - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʡ ʚʳʭʦʜ; U, UB, EB - ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʳʭʦʜʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 
ʠʥʜʠʢʘʮʠʠ ʵʣʝʤʝʥʪʘ. 
ʉʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ ʪʨʠʛʛʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʧʝʡʩʝʨʥʦʡ ʬʘʟʝ (E=0) 
ʧʨʠ ʧʦʜʘʯʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʭʦʜ RT (RT=1). ʇʨʠ ʵʪʦʤ ʚʳʭʦʜʳ 
ʪʨʠʛʛʝʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ Q=0, QB=1.  
ɺ ʨʘʙʦʯʝʡ ʬʘʟʝ ʧʨʠ E=1, I=0 ʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʥʘ ʚʭʦʜʝ ʩʠʥʭʨʦʥʥʦʛʦ 
ʩʙʨʦʩʘ (RT=0) ʠʥʬʦʨʤʘʮʠʷ ʩʦ ʚʭʦʜʦʚ S, R ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ 
ʩʪʫʧʝʥʴ ʪʨʠʛʛʝʨʘ ʠ ʧʦʩʣʝ ʧʦʜʘʯʠ ʥʘ ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʥʠʟʢʦʛʦ 
ʫʨʦʚʥʷ (E=0) ʧʝʨʝʟʘʧʠʩʳʚʘʝʪʩʷ ʚʦ ʚʪʦʨʫʶ ʩʪʫʧʝʥʴ, ʦʙʥʦʚʣʷʷ ʩʦʩʪʦʷ-
ʥʠʝ ʚʳʭʦʜʦʚ ʪʨʠʛʛʝʨʘ. ɼʣʷ ʠʥʜʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ G0B3I 
(ʩʤ. ʦʧʠʩʘʥʠʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S0RRE0). 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ I ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q  ʠ  QB Ò 3,  ʧʦ 
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ʚʳʭʦʜʘʤ U ʠ UB Ò 2, ʧʦ ʚʳʭʦʜʫ EB ī 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 8 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ S0RRE0 ʠ S0RRE1. 

   ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ ʩʪʨʦ-
ʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
S R E RT I Q QB U UB EB 

1 * * 0 1 * 0 1 1 0 1 
2 * * 1 1 1 ʭʨʘʥʝʥʠʝ 1 0 0 
3 * * 0 0 * UB U ʭʨʘʥʝʥʠʝ 1 
4 * * 1 0 1 ʭʨʘʥʝʥʠʝ 0 
5 1 1 1 0 0 ʭʨʘʥʝʥʠʝ 0 
6 0 1 1 0 0 ʭʨʘʥʝʥʠʝ 0 1 0 
7 0 1 1Ÿ0 0 0 1 0 ʭʨʘʥʝʥʠʝ 0Ÿ1 
8 0 1 0 0 * UB U ʭʨʘʥʝʥʠʝ 1 
9 1 1 0 0 * UB U ʭʨʘʥʝʥʠʝ 1 
10 1 0 1 0 0 ʭʨʘʥʝʥʠʝ 1 0 0 
11 1 0 1Ÿ0 0 0 0 1 ʭʨʘʥʝʥʠʝ 0Ÿ1 
12 1 0 0 0 * UB U ʭʨʘʥʝʥʠʝ 1 

131) 0 0 1 0 0 ʭʨʘʥʝʥʠʝ 1 1 0 
14 ª  * 1 0 0 ʭʨʘʥʝʥʠʝ X 0 
15 * ª  1 0 0 ʭʨʘʥʝʥʠʝ X 0 

162) * * 1 1 0 ʭʨʘʥʝʥʠʝ X 0 
1)  ʅʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ U, UB ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ S=R=1. 
2)  ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 
ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ EÝQ EÝQB EÝEB EÝU EÝUB RTÝQ RTÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 
5.3 2.7 5.3 2.7 1.2 0.7 7.7 8.4 6.3 11.2 6.0 8.7 

ʇʫʪʴ RTÝU RTÝUB IÝU IÝUB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 
4.8 1.9 6.9 7.6 5.5 9.4 
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L0RRE3   ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ  

ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ 
ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

ʕʣʝʤʝʥʪ L0RRE3 ï ʜʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʩʠʥʭʨʦʥ-
ʥʳʤ ʩʙʨʦʩʦʤ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: RT - ʚʭʦʜ ʩʠʥʭʨʦʥʥʦ-
ʛʦ ʩʙʨʦʩʘ; E - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝ-
ʨʦʤ; Eɺ - ʚʳʭʦʜ ʠʥʚʝʨʩʠʠ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ; R, S 

- ʙʠʬʘʟʥʳʡ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ; Q, QB - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʡ ʚʳʭʦʜ ʪʨʠʛʛʝʨʘ; U, UB - ʙʠʬʘʟʥʳʡ ʚʳʭʦʜ ʧʝʨʚʦʡ ʙʠʩʪʘʙʠʣʴʥʦʡ 
ʷʯʝʡʢʠ (ʩʪʫʧʝʥʠ) ʪʨʠʛʛʝʨʘ. ɺʳʭʦʜʳ Eɺ, U ʠ UB ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʠʥ-
ʜʠʢʘʮʠʠ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʨʠʛʛʝʨʝ; ʦʜʥʘʢʦ ʚ ʥʝʢʦ-
ʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤʠ ʠ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ. ʇʨʠ E=0 ʠ RT=1 ʵʣʝʤʝʥʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 
ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ Q=0, QB=1.  
ʇʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʦʡ ʯʘʩʪʠ ʵʣʝʤʝʥʪʘ 
R0RE21, ʜʚʫʭʪʘʢʪʥʦʛʦ RS-ʪʨʠʛʛʝʨʘ ʩ ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ.  
ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ (ʢʘʢ ʚʭʦʜʥʘʷ ʯʘʩʪʴ) ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 
ʉʉ-ʨʝʘʣʠʟʘʮʠʡ ʜʚʫʭʪʘʢʪʥʳʭ RS-ʪʨʠʛʛʝʨʦʚ ʢʘʢ ʩ ʩʠʥʭʨʦʥʥʳʤ (ʥʘʧʨʠ-
ʤʝʨ, ʵʣʝʤʝʥʪ R0RE21), ʪʘʢ ʠ ʩ ʉʉ-ʩʙʨʦʩʦʤ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ R ʠ S ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q ʠ QB Ò 3, ʧʦ 
ʚʳʭʦʜʘʤ U ʠ UB Ò 2, ʧʦ ʚʳʭʦʜʫ EB ī 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 7 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - CC-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï 
ʵʣʝʤʝʥʪ R0RE21. 
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ ʩʪʨʦ-
ʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
S R E RT Q QB U UB EB 

1 * * 0 1 0 1 1 0 1 
2 * * 0 0 UB U ʭʨʘʥʝʥʠʝ 1 
3 1 1 1 0 ʭʨʘʥʝʥʠʝ 0 
4 0 1 1 0 ʭʨʘʥʝʥʠʝ 0 1 0 
5 0 1 1­0 0 1 0 ʭʨʘʥʝʥʠʝ 0­1 
6 1 0 1 0 ʭʨʘʥʝʥʠʝ 1 0 0 
7 1 0 1­0 0 0 1 ʭʨʘʥʝʥʠʝ 0­1 

81) 0 0 1 0 ʭʨʘʥʝʥʠʝ 1 1 0 
9 ª * 1 0 ʭʨʘʥʝʥʠʝ X 0 

10 * ª 1 0 ʭʨʘʥʝʥʠʝ X 0 
112) * * 1 1 ʭʨʘʥʝʥʠʝ X 0 

1) ʅʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ U, UB ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ S=R=1. 
2) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ EÝQ EÝQB EÝEB EÝU EÝUB RTÝQ RTÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 
4.9 2.5 4.9 2.6 1.2 0.7 3.2 6.0 4.3 4.8 4.7 7.1 

ʇʫʪʴ RTÝU RTÝUB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 
3.6 1.7 
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L0RRE4   ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ 

ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ,  
ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 
ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ  

ʕʣʝʤʝʥʪ L0RRE4 ï ʜʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʩʠʥʭʨʦʥ-
ʥʳʤ ʩʙʨʦʩʦʤ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚʭʦʜʥʘʷ ʯʘʩʪʴ ʤʘʢʨʦʵʣʝ-
ʤʝʥʪʘ S0RRE2 - ʨʘʟʨʷʜʘ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ ʩ ʩʠʥʭʨʦʥʥʳʤ 
ʩʙʨʦʩʦʤ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: RT - ʚʭʦʜ ʩʠʥʭʨʦʥʥʦʛʦ 

ʩʙʨʦʩʘ; E - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ; EI - ʚʭʦʜ 
ʨʘʟʨʝʰʝʥʠʷ ʧʝʨʝʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʪʨʠʛʛʝʨʘ ʚʦ 
ʚʪʦʨʫʶ; Eɺ - ʚʳʭʦʜ ʠʥʚʝʨʩʠʠ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ; R, S - ʙʠ-
ʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ; Q, QB - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 
ʚʳʭʦʜ; U, UB - ʙʠʬʘʟʥʳʡ ʚʳʭʦʜ ʧʝʨʚʦʡ ʙʠʩʪʘʙʠʣʴʥʦʡ ʷʯʝʡʢʠ (ʩʪʫʧʝ-
ʥʠ). ɺʳʭʦʜʳ Eɺ, U ʠ UB ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝ-
ʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʨʠʛʛʝʨʝ; ʦʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʥʠ ʤʦʛʫʪ 
ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤʠ ʠ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ. 
ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ ʚʭʦʜ EI ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʚʳʭʦʜʫ EB 
ʩʣʝʜʫʶʱʝʛʦ ʨʘʟʨʷʜʘ. 
ʉʠʥʭʨʦʥʥʳʡ ʩʙʨʦʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʜʘʯʝ ʥʘ ʚʭʦʜ RT ʚʳʩʦʢʦʛʦ 
ʫʨʦʚʥʷ (RT=1) ʚ ʩʧʝʡʩʝʨʥʦʡ ʬʘʟʝ (E=0, EI=1). ʇʨʠ ʵʪʦʤ ʚʳʭʦʜʳ ʪʨʠʛ-
ʛʝʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ Q=UB=0, QB=U=1, EB=1.  
ɺ ʨʘʙʦʯʝʡ ʬʘʟʝ ʧʨʠ E=1 ʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʥʘ ʚʭʦʜʝ ʥʘʯʘʣʴʥʦʡ ʫʩʪʘʥʦʚ-
ʢʠ (RT=0) ʠʥʬʦʨʤʘʮʠʷ ʩʦ ʚʭʦʜʦʚ R ʠ S ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʩʪʫ-
ʧʝʥʴ (ʚʳʭʦʜʳ U, UB), ʠ ʟʘʪʝʤ ʧʨʠ ʧʝʨʝʭʦʜʝ ʪʨʠʛʛʝʨʘ ʚ ʩʦʩʪʦʷʥʠʝ 
ʩʧʝʡʩʝʨʘ (E=0, EI=1) ʩʦʩʪʦʷʥʠʝ ʧʝʨʚʦʡ ʙʠʩʪʘʙʠʣʴʥʦʡ ʷʯʝʡʢʠ ʧʝʨʝʧʠ-
ʩʳʚʘʝʪʩʷ ʚʦ ʚʪʦʨʫʶ ʩʪʫʧʝʥʴ (ʚʳʭʦʜʳ Q, QB).  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ EI - 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q, QB, U ʠ UB Ò 
2, ʧʦ ʚʳʭʦʜʫ EB - 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 8 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʨʝʛʠʩʪʨʳ ʩʜʚʠʛʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ï ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S0RRE2. 
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ  ɺʭʦʜʳ ɺʳʭʦʜʳ 
ʩʪʨʦʢʠ S R E EI RT Q QB EB U UB 

1 * * 0 1 1 0 1 1 1 0 
2 * * 0 0 1 ʭʨʘʥʝʥʠʝ 1 1 0 
3 1 1 1 * 1 ʭʨʘʥʝʥʠʝ 0 1 0 
4 0 1 1 * 0 ʭʨʘʥʝʥʠʝ 0 0 1 
5 0 1 1Ÿ0 * 0 1 0 0Ÿ1 ʭʨʘʥʝʥʠʝ 
6 1 1 1 * 0 ʭʨʘʥʝʥʠʝ 0 ʭʨʘʥʝʥʠʝ  
7 1 0 1 * 0 ʭʨʘʥʝʥʠʝ 0 1 0 
8 1 0 1Ÿ0 * 0 0 1 0Ÿ1 ʭʨʘʥʝʥʠʝ 
9 * * 0 0 0 ʭʨʘʥʝʥʠʝ 1 ʭʨʘʥʝʥʠʝ 
10 * * 0 1 0 UB U 1 ʭʨʘʥʝʥʠʝ 
11 1 0 1 * 0 ʭʨʘʥʝʥʠʝ 0 1 0 
12 0 1 1 * 0 ʭʨʘʥʝʥʠʝ 0 0 1 

131) 0 0 1 * 0 ʭʨʘʥʝʥʠʝ 0 1 1 
142) 0 0 1 * 1 ʭʨʘʥʝʥʠʝ 0 1 1 
152) 1 0 1 * 1 ʭʨʘʥʝʥʠʝ 0 1 0 
162) 0 1 1 * 1 ʭʨʘʥʝʥʠʝ 0 0 1 
17 ª  * 1 * * ʭʨʘʥʝʥʠʝ 0 X 
18 * ª  1 * * ʭʨʘʥʝʥʠʝ 0 X 

1) ʅʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ U,  UB ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ S=R=1. 
2) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ EÝQ EÝQB EÝU EÝUB EÝEB RTÝQ RTÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 
5.7 3.8 5.7 3.8 3.2 6.0 4.3 4.8 1.2 0.7 6.1 8.0 

ʇʫʪʴ RTÝU RTÝUB EIÝQ EIÝQB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 
3.6 1.7 4.7 2.7 4.7 2.7 
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L0RTE2   ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ  

ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤʠ ʩʙʨʦʩʦʤ 
ʠ ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ 
(ʚʘʨʠʘʥʪ 1) 

ʕʣʝʤʝʥʪ L0RTE2 - ʜʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʉʉ-
ʧʨʝʜʫʩʪʘʥʦʚʢʦʡ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: RT, ST - ʚʭʦʜʳ 
ʩʙʨʦʩʘ ʠ ʫʩʪʘʥʦʚʢʠ; E - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʩ ʥʫʣʝ-
ʚʳʤ ʩʧʝʡʩʝʨʦʤ; I - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʚ ʧʝʨʚʫʶ ʩʪʫ-
ʧʝʥʴ ʪʨʠʛʛʝʨʘ (ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʠʥʜʠʢʘʪʦʨʥʳʤ ʚʳʭʦʜʦʤ 

ʤʘʢʨʦʵʣʝʤʝʥʪʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ); W - ʚʭʦʜ ʨʘʟʨʝʰʝ-
ʥʠʷ ʧʨʝʜʫʩʪʘʥʦʚʢʠ; R, S - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ; Eɺ - 
ʚʳʭʦʜ ʠʥʚʝʨʩʠʠ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ; Q, QB - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʳʡ ʚʳʭʦʜ ʪʨʠʛʛʝʨʘ; U, UB - ʙʠʬʘʟʥʳʡ ʚʳʭʦʜ ʧʝʨʚʦʡ ʙʠʩʪʘ-
ʙʠʣʴʥʦʡ ʷʯʝʡʢʠ (ʩʪʫʧʝʥʠ) ʪʨʠʛʛʝʨʘ. ɺʳʭʦʜʳ Eɺ, U ʠ UB ʥʫʞʥʳ ʜʣʷ 
ʠʥʜʠʢʘʮʠʠ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʨʠʛʛʝʨʝ. 
ʉʉ-ʧʨʝʜʫʩʪʘʥʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ. ʇʨʠ E=0 ʥʘ ʚʭʦʜ W 
ʧʦʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ W=1; ʚʳʭʦʜʳ U ʠ UB ʧʝʨʝʭʦʜʷʪ ʚ ʩʦʩʪʦʷʥʠʝ 0, ʯʪʦ 
ʬʠʢʩʠʨʫʝʪ ʠʥʜʠʢʘʪʦʨʥʳʡ ʵʣʝʤʝʥʪ, ʦʪʩʣʝʞʠʚʘʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʪʨʠʛʛʝ-
ʨʘ. ɿʘʪʝʤ ʥʘ ʚʭʦʜʘʭ ʧʨʝʜʫʩʪʘʥʦʚʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʨʝʙʫʝʤʳʡ ʢʦʜ 
ʠʥʠʮʠʘʣʠʟʘʮʠʠ (RT=1, ST=0 ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʩʦʩʪʦʷʥʠʝ Q=0, QB=1 
ʠʣʠ RT=0, ST=1 ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʩʦʩʪʦʷʥʠʝ Q=1, QB=0), ʥʘ ʚʭʦʜ W 
ʧʦʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ W=0. ʇʦʩʣʝ ʬʠʢʩʘʮʠʠ ʠʥʜʠʢʘʪʦʨʥʳʤ ʵʣʝʤʝʥʪʦʤ 
ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʳʭʦʜʦʚ Q ʠ QB ʥʘ ʚʭʦʜʳ ʧʨʝʜʫʩʪʘʥʦʚʢʠ RT, ST ʧʦʜʘ-
ʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ, ʠ ʧʨʝʜʫʩʪʘʥʦʚʢʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. ɼʣʷ ʠʥʜʠʢʘʮʠʠ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ G0B3I (ʩʤ. ʦʧʠʩʘʥʠʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S0RTE0). 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩ-
ʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘ-
ʤʠ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ W ʠ I ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q ʠ QB Ò 3, ʧʦ 
ʚʳʭʦʜʘʤ EB, U ʠ UB ī 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S0RTE0. 
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ  
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
S R E RT ST W I Q QB U UB EB 

1 * * 0 0 * 1 * ʭʨʘʥʝʥʠʝ 0 0 1 
2 * * 0 0 1 1­0 * 1 0 0 1 1 
3 * * 0 0 1 0 * 1 0 0 1 1 
4 * * 0 1 0 1 * ʭʨʘʥʝʥʠʝ 0 0 1 
5 * * 0 1 0 1­0 * 0 1 1 0 1 
6 * * 0 1 0 0 * 0 1 1 0 1 
7 * * 1 0 1 0 1 ʭʨʘʥʝʥʠʝ 0 1 0 
8 * * 1 1 0 0 1 ʭʨʘʥʝʥʠʝ 1 0 0 
9 * * 0 0 0 0 * UB U ʭʨʘʥʝʥʠʝ 1 
10 * * 1 0 0 0 1 ʭʨʘʥʝʥʠʝ 0 
11 1 1 1 0 0 0 * ʭʨʘʥʝʥʠʝ 0 
12 0 1 1 0 0 0 0 ʭʨʘʥʝʥʠʝ 0 1 0 
13 0 1 1­0 0 0 0 0 1 0 ʭʨʘʥʝʥʠʝ 0­1 
14 1 0 1 0 0 0 0 ʭʨʘʥʝʥʠʝ 1 0 0 
15 1 0 1­0 0 0 0 0 0 1 ʭʨʘʥʝʥʠʝ 0­1 

161) 0 0 1 0 0 0 0 ʭʨʘʥʝʥʠʝ 1 1 0 
172) * * 1 * * 1 * ʭʨʘʥʝʥʠʝ X 0 
182) * * 1 0 1 0 0 ʭʨʘʥʝʥʠʝ X 0 
192) * * 1 1 0 0 0 ʭʨʘʥʝʥʠʝ X 0 
202) * * * 1 1 0 * X 
21 ª * 1 * * * * ʭʨʘʥʝʥʠʝ X 0 
22 * ª 1 * * * * ʭʨʘʥʝʥʠʝ X 0 

232) * * 0 * 0­1 0 * X 1 
242) * * 0 0­1 * 0 * X 1 
252) * * 0 0 0 1­0 * X 1 
262) * * 0 1 1 1 * ʭʨʘʥʝʥʠʝ 0 0 1 

1) ʅʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ U, UB ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ S=R=1. 
2) ʅʘʨʫʰʝʥʠʝ ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 

  ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ EÝQ EÝQB EÝEB EÝU EÝUB WÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
5.3 2.7 5.3 2.7 1.2 0.7 9.7 7.6 7.2 10.1 11.7 7.0 

ʇʫʪʴ WÝQB WÝU WÝUB IÝU IÝUB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
9.7 8.8 5.9 1.6 7.8 2.0 9.0 6.5 6.4 9.3 



ɹʠʙʣʠʦʪʝʢʘ ʉʉ-ʵʣʝʤʝʥʪʦʚ ʜʣ  ̫ʧʨʦʝʢʪʠʨʦʚʘʥʠ  ̫ʥʘ ɹʄʂ ʩʝʨʠʡ 5503/5507 

 

ʀʇʀ ʈɸʅ ʠ ʅʇʂ çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨè ʄʀʕʊ 

135 
 
L0RTE3   ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʥʫʣʝʚʳʤ  

ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤʠ ʩʙʨʦʩʦʤ 
ʠ ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ 
(ʚʘʨʠʘʥʪ 2) 

ʕʣʝʤʝʥʪ L0RTE3 - ʜʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʉʉ-
ʧʨʝʜʫʩʪʘʥʦʚʢʦʡ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: RT, ST - ʚʭʦʜʳ 
ʩʘʤʦʩʠʥʭʨʦʥʥʳʭ ʩʙʨʦʩʘ ʠ ʫʩʪʘʥʦʚʢʠ; E - ʚʭʦʜ ʨʘʟʨʝʰʝ-
ʥʠʷ ʟʘʧʠʩʠ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ; I - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ 
ʟʘʧʠʩʠ ʚ ʧʝʨʚʫʶ ʩʪʫʧʝʥʴ ʪʨʠʛʛʝʨʘ (ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʠʥʜʠʢʘ-

ʪʦʨʥʳʤ ʚʳʭʦʜʦʤ ʤʘʢʨʦʵʣʝʤʝʥʪʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ); W 
- ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʧʨʝʜʫʩʪʘʥʦʚʢʠ; R, S - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 
ʚʭʦʜ; Eɺ - ʚʳʭʦʜ ʠʥʚʝʨʩʠʠ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ; Q, QB - ʙʠʬʘʟ-
ʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʳʭʦʜ; U, UB - ʙʠʬʘʟʥʳʡ ʚʳʭʦʜ ʧʝʨʚʦʡ ʙʠʩʪʘ-
ʙʠʣʴʥʦʡ ʷʯʝʡʢʠ (ʩʪʫʧʝʥʠ). ɺʳʭʦʜʳ Eɺ, U ʠ UB ʥʫʞʥʳ ʜʣʷ ʠʥʜʠʢʘʮʠʠ 
ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʨʠʛʛʝʨʝ. 
ʉʉ-ʧʨʝʜʫʩʪʘʥʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʠ E=0 ʥʘ ʚʭʦʜ 
W ʧʦʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ W=0; ʦʙʘ ʚʳʭʦʜʘ U ʠ UB ʧʝʨʝʭʦʜʷʪ ʚ ʩʦʩʪʦʷʥʠʝ 
0, ʯʪʦ ʬʠʢʩʠʨʫʝʪ ʠʥʜʠʢʘʪʦʨʥʳʡ ʵʣʝʤʝʥʪ, ʦʪʩʣʝʞʠʚʘʶʱʠʡ ʩʦʩʪʦʷʥʠʝ 
ʪʨʠʛʛʝʨʘ. ɿʘʪʝʤ ʥʘ ʚʭʦʜʘʭ ʧʨʝʜʫʩʪʘʥʦʚʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʜ ʠʥʠ-
ʮʠʘʣʠʟʘʮʠʠ (RT=1, ST=0 ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʪʨʠʛʛʝʨʘ ʚ ʩʦʩʪʦʷʥʠʝ Q=0, 
QB=1 ʠʣʠ RT=0, ST=1 ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʩʦʩʪʦʷʥʠʝ Q=1, QB=0), ʥʘ 
ʚʭʦʜ W ʧʦʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ W=1. ʇʦʩʣʝ ʬʠʢʩʘʮʠʠ ʠʥʜʠʢʘʪʦʨʥʳʤ ʵʣʝ-
ʤʝʥʪʦʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʳʭʦʜʦʚ Q ʠ QB ʥʘ ʚʭʦʜʳ ʧʨʝʜʫʩʪʘʥʦʚʢʠ RT, 
ST ʧʦʜʘʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ, ʠ ʧʨʝʜʫʩʪʘʥʦʚʢʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. 
ɼʣʷ ʠʥʜʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ G0B32I (ʩʤ. ʦʧʠʩʘʥʠʝ S0RTE1). 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩ-
ʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘ-
ʤʠ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ I ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q, QB ʠ WB Ò 3, 
ʧʦ ʚʳʭʦʜʘʤ EB, U ʠ UB ī 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S0RTE1. 

Q
QB

TT

EB
U

W B

RT
ST

E
R
S

W
I

UB

L0RTE3



ʆʧʠʩʘʥʠʝ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

 
ɺʝʨʩʠʷ ʦʧʠʩʘʥʠʷ 2.1 ʦʪ 03.05.2014 

 

136

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨ. 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
S R E RT ST W I Q QB U UB EB WB 

1 * * 0 0 * 0 * ʭʨʘʥʝʥʠʝ 0 0 1 1 
2 * * 0 0 1 0­1 * 1 0 0 1 1 1­0 
3 * * 0 0 1 1 * 1 0 0 1 1 0 
4 * * 0 1 0 0 * ʭʨʘʥʝʥʠʝ 0 0 1 1 
5 * * 0 1 0 0­1 * 0 1 1 0 1 1­0 
6 * * 0 1 0 1 * 0 1 1 0 1 0 
7 * * 1 0 1 1 1 ʭʨʘʥʝʥʠʝ 0 1 0 0 
8 * * 1 1 0 1 1 ʭʨʘʥʝʥʠʝ 1 0 0 0 
9 * * 0 0 0 1 * UB U ʭʨʘʥʝʥʠʝ 1 0 
10 * * 1 0 0 1 1 ʭʨʘʥʝʥʠʝ 0 0 
11 1 1 1 0 0 1 * ʭʨʘʥʝʥʠʝ 0 0 
12 0 1 1 0 0 1 0 ʭʨʘʥʝʥʠʝ 0 1 0 0 
13 0 1 1­0 0 0 1 0 1 0 ʭʨʘʥʝʥʠʝ 0­1 0 
14 1 0 1 0 0 1 0 ʭʨʘʥʝʥʠʝ 1 0 0 0 
15 1 0 1­0 0 0 1 0 0 1 ʭʨʘʥʝʥʠʝ 0­1 0 

161) 0 0 1 0 0 1 0 ʭʨʘʥʝʥʠʝ 1 1 0 0 
172) * * 1 * * 0 * ʭʨʘʥʝʥʠʝ  X 0 1 
182) * * 1 0 1 1 0 ʭʨʘʥʝʥʠʝ X 0 0 
192) * * 1 1 0 1 0 ʭʨʘʥʝʥʠʝ X 0 0 
202) * * * 1 1 1 * X /E 0 
21 ª * 1 * * * * ʭʨʘʥʝʥʠʝ X 0 /W 
22 * ª 1 * * * * ʭʨʘʥʝʥʠʝ X 0 /W 

232) * * 0 * 0­1 1 * X 0 X 1 0 
242) * * 0 0­1 * 1 * X X 0 1 0 
252) * * 0 0 0 0­1 * X 1 1­0 
262) * * 0 1 1 0 * ʭʨʘʥʝʥʠʝ 0 0 1 1 

1) ʅʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ U, UB ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ S=R=1. 
2) ʅʘʨʫʰʝʥʠʝ ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ ʧʨʝʜʫʩʪʘʥʦʚʢʠ.  

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ EÝQ EÝQB EÝEB EÝU EÝUB WÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
5.3 2.7 5.3 2.7 1.2 0.7 9.7 7.6 7.2 10.1 12.3 7.6 

ʇʫʪʴ WÝQB WÝU WÝUB WÝWB IÝU IÝUB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 

10.3 9.4 6.4 2.6 8.4 3.0 1.0 0.6 9.0 6.7 6.4 9.3 
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L1DRE2   ɼʚʫʭʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ 
ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ 
ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

ʕʣʝʤʝʥʪ L1DRE2 ï ʜʚʫʭʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʩʠʥʭʨʦʥʥʳʤ 
ʩʙʨʦʩʦʤ ʠ ʙʠʬʘʟʥʳʤ ʚʳʭʦʜʦʤ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: R - 
ʚʭʦʜ ʩʠʥʭʨʦʥʥʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʩʙʨʦʩʘ; E - ʚʭʦʜ ʨʘʟʨʝʰʝ-
ʥʠʷ ʟʘʧʠʩʠ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ; D ï ʫʥʘʨʥʳʡ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʳʡ ʚʭʦʜ; I - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʚ ʧʝʨʚʫʶ 

ʩʪʫʧʝʥʴ ʪʨʠʛʛʝʨʘ (ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʚʳʭʦʜʦʤ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʵʣʝʤʝʥʪʘ, 
ʢʦʪʦʨʳʡ ʩ ʥʠʤ ʠʩʧʦʣʴʟʫʝʪʩʷ); Q, QB - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 
ʚʳʭʦʜ; U, UB, DB, DE, EB - ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʳʭʦʜʳ, ʥʝʦʙʭʦʜʠʤʳʝ 
ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ. 
ʅʘʯʘʣʴʥʳʡ ʩʙʨʦʩ ʪʨʠʛʛʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʝʛʦ ʩʧʝʡʩʝʨʥʦʡ ʬʘʟʝ 
(E=1) ʧʨʠ ʧʦʜʘʯʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʭʦʜ R (R=0). ʇʨʠ ʵʪʦʤ ʚʳʭʦʜʳ 
ʪʨʠʛʛʝʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ Q=0, QB=1.  
ɺ ʨʘʙʦʯʝʡ ʬʘʟʝ ʧʨʠ E=0 ʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʥʘ ʚʭʦʜʝ ʥʘʯʘʣʴʥʦʡ ʫʩʪʘʥʦʚ-
ʢʠ (R=1) ʠʥʬʦʨʤʘʮʠʷ ʩʦ ʚʭʦʜʘ D ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʩʪʫʧʝʥʴ 
ʪʨʠʛʛʝʨʘ ʠ ʧʦʩʣʝ ʧʦʜʘʯʠ ʥʘ ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 
(E=1) ʧʝʨʝʟʘʧʠʩʳʚʘʝʪʩʷ ʚʦ ʚʪʦʨʫʶ ʩʪʫʧʝʥʴ, ʦʙʥʦʚʣʷʷ ʩʦʩʪʦʷʥʠʝ ʚʳ-
ʭʦʜʦʚ ʪʨʠʛʛʝʨʘ. ɼʣʷ ʠʥʜʠʢʘʮʠʠ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝ-
ʤʝʥʪ G1B3I2. 
ʆʩʦʙʝʥʥʦʩʪʴ ʵʣʝʤʝʥʪʘ - ʫʥʘʨʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ D. ʕʪʦ ʧʦ-
ʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʤʝʥʪ L1DRE2 ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʬʝʡʩʘ ʤʝʞʜʫ 
ʩʠʥʭʨʦʥʥʦʡ ʠ ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ ʯʘʩʪʷʤʠ ʦʙʱʝʡ ʩʭʝʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ 
ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʜʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʰʠʥ ʤʝʞʜʫ ʤʥʦʛʦʨʘʟʨʷʜʥʳʤʠ ʨʝʛʠʩʪʨʘʤʠ ʚ ʉʉ-ʩʭʝʤʝ ʧʨʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʠ ʵʣʝʤʝʥʪʘ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʨʷʜʘ ʨʝʛʠʩʪʨʦʚ ʥʘ ʦʙʦʠʭ ʢʦʥʮʘʭ ʣʠʥʠʠ 
ʧʝʨʝʜʘʯʠ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩ-
ʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘ-
ʤʠ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ D ī 3, ʧʦ ʚʭʦʜʘʤ E ʠ I ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q, QB ʠ DE Ò 3, 
ʧʦ ʚʳʭʦʜʘʤ U, UB ʠ EB ī 1, ʧʦ ʚʳʭʦʜʫ DB Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 
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ˉ 

ʩʪʨʦʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜʳ 

D E R I Q QB U UB DB DE EB 
1 * 1 0 * 0 1 1 0 /D 0 0 
2 * 0 0 0 ʭʨʘʥʝʥʠʝ 1 0 /D /D 1 
3 * 0 1 0 ʭʨʘʥʝʥʠʝ /D /D 1 
4 * 1 1 * UB U ʭʨʘʥʝʥʠʝ /D 0 0 
5 0 0 1 1 ʭʨʘʥʝʥʠʝ 1 0 0 1 1 
6 0 0­1 1 1 UB U ʭʨʘʥʝʥʠʝ 0 1­0 1­0 
7 1 0 1 1 ʭʨʘʥʝʥʠʝ 0 1 1 0 1 
8 1 0­1 1 1 UB U ʭʨʘʥʝʥʠʝ 1 0 1­0 

91) 1 0 0 1 ʭʨʘʥʝʥʠʝ 0 1 1 0 1 
101) 0 0 0 1 ʭʨʘʥʝʥʠʝ 1 0 0 1 1 
11 ª 0 1 1 ʭʨʘʥʝʥʠʝ X 1 

122) ª 1 1 1 X 1 
1) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 
2) ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʘ D ʟʘʧʨʝʱʝʥʳ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʭʦʜʘ EB 1­0.  

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ DÝDB DÝDE DÝU DÝUB EÝQ EÝQB EÝU 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
0.8 0.4 2.0 0.8 6.2 3.2 5.6 3.7 3.8 5.8 3.8 5.8 6.6 4.4 

ʇʫʪʴ EÝUB  EÝDE RÝQ RÝQB RÝU RÝUB IÝU 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t10 t01 t01 t10 t01 t10 
6.9 4.0 1.9 0.7 1.5 0.8 8.3 6.3 2.5 3.2 

ʇʫʪʴ IÝUB RÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 
5.1 3.0 5.1 3.0 

  
L1RCE2   ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ  

ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ  
ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  

ʕʣʝʤʝʥʪ L1RCE2 ï ʜʚʫʭʪʘʢʪʥʳʡ D-ʪʨʠʛʛʝʨ ʩ ʩʠʥʭʨʦʥʥʳʤ 
ʩʙʨʦʩʦʤ ʠ ʙʠʬʘʟʥʳʤ ʚʳʭʦʜʦʤ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: C - 
ʚʭʦʜ ʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ (ʠʣʠ ʉʉ-ʩʙʨʦʩʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʠ ʵʣʝʤʝʥʪʘ L1RCE2 ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ); E - ʚʭʦʜ 

ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ;  S, R ï  ʙʠʬʘʟʥʳʡ  ʠʥʬʦʨ- 
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ʤʘʮʠʦʥʥʳʡ ʚʭʦʜ; Q, QB - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʳʭʦʜ; U, UB, 
EB - ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʳʭʦʜʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʵʣʝʤʝʥʪʘ. 
ʅʘʯʘʣʴʥʳʡ ʩʙʨʦʩ ʪʨʠʛʛʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʧʝʡʩʝʨʥʦʡ ʬʘʟʝ (E=1) 
ʧʨʠ ʧʦʜʘʯʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʭʦʜ ʉ (ʉ=0). ʇʨʠ ʵʪʦʤ ʚʳʭʦʜʳ ʪʨʠʛʛʝ-
ʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ Q=0, QB=1.  
ɺ ʨʘʙʦʯʝʡ ʬʘʟʝ ʧʨʠ E=0 ʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʥʘ ʚʭʦʜʝ ʥʘʯʘʣʴʥʦʡ ʫʩʪʘ-
ʥʦʚʢʠ (ʉ=1) ʠʥʬʦʨʤʘʮʠʷ ʩʦ ʚʭʦʜʦʚ S, R ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʩʪʫ-
ʧʝʥʴ ʠ ʧʦʩʣʝ ʧʦʜʘʯʠ ʥʘ ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 
(E=1) ʧʝʨʝʟʘʧʠʩʳʚʘʝʪʩʷ ʚʦ ʚʪʦʨʫʶ ʩʪʫʧʝʥʴ, ʦʙʥʦʚʣʷʷ ʩʦʩʪʦʷʥʠʝ ʚʳ-
ʭʦʜʦʚ ʪʨʠʛʛʝʨʘ.  
ɼʣʷ ʠʥʜʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ OAOA1 (ʩʤ. ʦʧʠʩʘʥʠʝ ʤʘʢʨʦ-
ʵʣʝʤʝʥʪʘ R1CE20). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʚʭʦʜʘ ʥʘʯʘʣʴ-
ʥʦʛʦ ʩʙʨʦʩʘ ʉ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʙʨʦʩ ʩʘʤʦʩʠʥʭʨʦʥʥʳʤ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q ʠ QB Ò 3, ʧʦ 
ʚʳʭʦʜʘʤ U ʠ UB Ò 2, ʧʦ ʚʳʭʦʜʫ EB ī1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 7 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ R1CE20. 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
ˉ ʩʪʨʦ-

ʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜʳ 

S R E C Q QB U UB EB 
1 * * 1 0 0 1 1 0 0 
2 * * 1 1 UB U ʭʨʘʥʝʥʠʝ 0 
3 1 0 0 1 ʭʨʘʥʝʥʠʝ 0 1 1 
4 1 0 0­1 1 1 0 ʭʨʘʥʝʥʠʝ 1­0 
5 0 0 0 1 UB U ʭʨʘʥʝʥʠʝ 1 
6 0 1 0 1 ʭʨʘʥʝʥʠʝ 1 0 1 
7 0 1 0­1 1 0 1 ʭʨʘʥʝʥʠʝ 1­0 

81) 1 1 0 1 ʭʨʘʥʝʥʠʝ 0 0 1 
92) * * 0 0 ʭʨʘʥʝʥʠʝ X 1 
102) ª * 0 1 ʭʨʘʥʝʥʠʝ X 1 
11 * ª 0 1 ʭʨʘʥʝʥʠʝ X 1 

     1) ʅʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ U, UB ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ S=R=0. 
     2) ʅʘʨʫʰʝʥʠʝ ʩʠʥʭʨʦʥʥʦʡ ʧʨʝʜʫʩʪʘʥʦʚʢʠ.  



ʆʧʠʩʘʥʠʝ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 
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ʇʫʪʴ SÝU EÝQ EÝQB EÝEB EÝUB CÝU CÝUB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
6.0 2.6 3.2 4.7 3.2 4.7 1.2 0.7 5.5 2.8 2.6 3.4 

 
 
L1RRE2   ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ 

ʩʧʝʡʩʝʨʦʤ, ʩʠʥʭʨʦʥʥʳʤ ʩʙʨʦʩʦʤ  
ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ  
ʕʣʝʤʝʥʪ L1RRE2 ï ʜʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʩʠʥʭ-
ʨʦʥʥʳʤ ʩʙʨʦʩʦʤ ʠ ʙʠʬʘʟʥʳʤ ʚʳʭʦʜʦʤ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦ-
ʜʦʚ: RT - ʚʭʦʜ ʩʠʥʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ; E - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ 
ʟʘʧʠʩʠ ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ; I - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘ-
ʧʠʩʠ ʚ ʧʝʨʚʫʶ ʩʪʫʧʝʥʴ ʪʨʠʛʛʝʨʘ (ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʠʥʜʠʢʘ-

ʪʦʨʥʳʤ ʚʳʭʦʜʦʤ ʤʘʢʨʦʵʣʝʤʝʥʪʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ); S, 
R ï ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ; Q, QB - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʡ ʚʳʭʦʜ; U, UB, EB - ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʳʭʦʜʳ, ʥʝʦʙʭʦʜʠʤʳʝ 
ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʵʣʝʤʝʥʪʘ. 
ʅʘʯʘʣʴʥʳʡ ʩʙʨʦʩ ʪʨʠʛʛʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʝʛʦ ʩʧʝʡʩʝʨʥʦʡ ʬʘʟʝ 
(E=1) ʧʨʠ ʧʦʜʘʯʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʭʦʜ RT (RT=0). ʇʨʠ ʵʪʦʤ ʚʳʭʦ-
ʜʳ ʪʨʠʛʛʝʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ Q=0, QB=1.   
ɺ ʨʘʙʦʯʝʡ ʬʘʟʝ ʧʨʠ E=0, I=1 ʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʥʘ ʚʭʦʜʝ ʩʠʥʭʨʦʥʥʦʛʦ 
ʩʙʨʦʩʘ (RT=1) ʠʥʬʦʨʤʘʮʠʷ ʩʦ ʚʭʦʜʦʚ S, R ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ 
ʩʪʫʧʝʥʴ ʪʨʠʛʛʝʨʘ ʠ ʧʦʩʣʝ ʧʦʜʘʯʠ ʥʘ ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʚʳʩʦʢʦʛʦ 
ʫʨʦʚʥʷ (E=1) ʧʝʨʝʟʘʧʠʩʳʚʘʝʪʩʷ ʚʦ ʚʪʦʨʫʶ ʩʪʫʧʝʥʴ, ʦʙʥʦʚʣʷʷ ʩʦʩʪʦʷ-
ʥʠʝ ʚʳʭʦʜʦʚ ʪʨʠʛʛʝʨʘ. ɼʣʷ ʠʥʜʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ G0B3I 
ʠʣʠ G0B3IB (ʩʤ. ʦʧʠʩʘʥʠʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ S1RRE0 ʠ S1RRE1).  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ I ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q ʠ QB Ò 3, ʧʦ 
ʚʳʭʦʜʘʤ EB, U ʠ UB ī 1.  
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 8 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - CC-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ S1RRE0 ʠ S1RRE1. 
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
S R E RT I Q QB U UB EB 

1 * * 1 0 * 0 1 1 0 0 
2 * * 0 0 0 ʭʨʘʥʝʥʠʝ 1 0 1 
3 * * 1 1 * UB U ʭʨʘʥʝʥʠʝ 0 
4 * * 0 1 0 ʭʨʘʥʝʥʠʝ 1 
5 0 0 0 1 1 ʭʨʘʥʝʥʠʝ 1 
6 1 0 0 1 1 ʭʨʘʥʝʥʠʝ 0 1 1 
7 1 0 0Ÿ1 1 1 1 0 ʭʨʘʥʝʥʠʝ 1Ÿ0 
8 1 0 1 1 * UB U ʭʨʘʥʝʥʠʝ 0 
9 0 0 1 1 * UB U ʭʨʘʥʝʥʠʝ 0 
10 0 1 0 1 1 ʭʨʘʥʝʥʠʝ 1 0 1 
11 0 1 0Ÿ1 1 1 0 1 ʭʨʘʥʝʥʠʝ 1Ÿ0 
12 0 1 1 1 * UB U ʭʨʘʥʝʥʠʝ 0 

131) 1 1 0 1 1 ʭʨʘʥʝʥʠʝ 0 0 1 
14 ª  * 0 1 1 ʭʨʘʥʝʥʠʝ X 1 
15 * ª  0 1 1 ʭʨʘʥʝʥʠʝ X 1 

162) * * 0 0 1 ʭʨʘʥʝʥʠʝ X 1 
1) ʅʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ U, UB ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ S=R=0. 
2) ʅʘʨʫʰʝʥʠʝ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ EÝQ EÝQB EÝEB EÝU EÝUB RTÝQ RTÝQB 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t10 t01 
3.2 4.7 3.2 4.7 1.2 0.7 6.7 4.1 7.1 4.6 6.8 5.3 

ʇʫʪʴ RTÝU RTÝUB IÝU IÝUB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 
2.1 2.7 5.1 2.6 5.6 3.0 
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L1RTE2  ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ  
                ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤʠ ʩʙʨʦʩʦʤ ʠ 
                ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ (ʚʘʨʠʘʥʪ 1) 

ʕʣʝʤʝʥʪ L1RTE2 - ʜʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʉʉ-ʧʨʝʜʫʩ-
ʪʘʥʦʚʢʦʡ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: RT, ST - ʚʭʦʜʳ ʩʘʤʦʩʠʥ-
ʭʨʦʥʥʦʛʦ ʩʙʨʦʩʘ ʠ ʫʩʪʘʥʦʚʢʠ; E - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ 
ʩ ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ; I - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʚ 
ʧʝʨʚʫʶ ʩʪʫʧʝʥʴ ʪʨʠʛʛʝʨʘ (ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʠʥʜʠʢʘʪʦʨʥʳʤ 

ʚʭʦʜʦʤ ʤʠʢʨʦʵʣʝʤʝʥʪʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ); W - ʚʭʦʜ 
ʨʘʟʨʝʰʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʧʨʝʜʫʩʪʘʥʦʚʢʠ; R, S - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʡ ʚʭʦʜ; Eɺ - ʚʳʭʦʜ ʠʥʚʝʨʩʠʠ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ; Q, QB - 
ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʳʭʦʜ; U, UB - ʙʠʬʘʟʥʳʡ ʚʳʭʦʜ ʧʝʨʚʦʡ 
ʙʠʩʪʘʙʠʣʴʥʦʡ ʷʯʝʡʢʠ (ʩʪʫʧʝʥʠ). ɺʳʭʦʜʳ Eɺ, U ʠ UB ʥʫʞʥʳ ʜʣʷ ʠʥ-
ʜʠʢʘʮʠʠ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʨʠʛʛʝʨʝ. 
ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʉʉ-ʧʨʝʜʫʩʪʘʥʦʚʢʠ ʧʨʠ E=1 ʥʘ ʚʭʦʜ W ʧʦʜʘʝʪʩʷ ʟʥʘ-
ʯʝʥʠʝ W=0; ʦʙʘ ʚʳʭʦʜʘ U ʠ UB ʧʝʨʝʭʦʜʷʪ ʚ ʩʦʩʪʦʷʥʠʝ 1, ʯʪʦ ʬʠʢʩʠʨʫ-
ʝʪ ʠʥʜʠʢʘʪʦʨʥʳʡ ʵʣʝʤʝʥʪ, ʦʪʩʣʝʞʠʚʘʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʪʨʠʛʛʝʨʘ. ɿʘʪʝʤ 
ʥʘ ʚʭʦʜʘʭ ʧʨʝʜʫʩʪʘʥʦʚʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʨʝʙʫʝʤʳʡ ʢʦʜ ʠʥʠʮʠʘʣʠ-
ʟʘʮʠʠ (RT=0, ST=1 ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʪʨʠʛʛʝʨʘ ʚ ʩʦʩʪʦʷʥʠʝ Q=0, QB=1 
ʠʣʠ RT=1, ST=0 ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʨʘʟʨʷʜʘ ʚ ʩʦʩʪʦʷʥʠʝ Q=1, QB=0), ʥʘ 
ʚʭʦʜ W ʧʦʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ W=1. ʇʝʨʝʢʣʶʯʝʥʠʝ ʚʳʭʦʜʦʚ Q ʠ QB ʚ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ ʬʠʢʩʠʨʫʝʪʩʷ ʠʥʜʠʢʘʪʦʨʥʳʤ ʵʣʝʤʝʥʪʦʤ. 
ʇʨʦʮʝʩʩ ʧʨʝʜʫʩʪʘʥʦʚʢʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʦʜʘʯʝʡ ʥʘ ʚʭʦʜʳ RT, ST ʚʳ-
ʩʦʢʦʛʦ ʫʨʦʚʥʷ. 
ɼʣʷ ʠʥʜʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ G1B3I (ʩʤ. ʦʧʠʩʘʥʠʝ ʤʘʢʨʦʵʣʝ-
ʤʝʥʪʘ S1RTE0). 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩ-
ʪʦʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘ-
ʤʠ ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ W ʠ I ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q ʠ QB Ò 3, ʧʦ 
ʚʳʭʦʜʘʤ EB, U ʠ UB ī 1.  
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - CC-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S1RTE0. 
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  ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ 
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
S R E RT ST W I Q QB U UB EB 

1 * * 1 * * 0 * ʭʨʘʥʝʥʠʝ 1 1 0 
2 * * 1 1 0 1 * 1 0 0 1 0 
3 * * 1 0 1 1 * 0 1 1 0 0 
4 * * 0 1 0 1 0 ʭʨʘʥʝʥʠʝ 0 1 1 
5 * * 0 0 1 1 0 ʭʨʘʥʝʥʠʝ 1 0 1 
6 * * 1 1 1 1 * UB U ʭʨʘʥʝʥʠʝ 0 
7 * * 0 1 1 1 0 ʭʨʘʥʝʥʠʝ 1 
8 0 0 0 1 1 1 * ʭʨʘʥʝʥʠʝ 1 
9 1 0 0 1 1 1 1 ʭʨʘʥʝʥʠʝ 0 1 1 
10 1 0 0­1 1 1 1 1 1 0 ʭʨʘʥʝʥʠʝ 1­0 
11 0 1 1­0 1 1 1 1 ʭʨʘʥʝʥʠʝ 1 0 1 
12 0 1 0­1 1 1 1 1 0 1 ʭʨʘʥʝʥʠʝ 1­0 

131) 1 1 0 1 1 1 1 ʭʨʘʥʝʥʠʝ 0 0 1 
142) * * * 0 0 1 * X 
15 ª * 0 * * * * ʭʨʘʥʝʥʠʝ X 1 
16 * ª 0 * * * * ʭʨʘʥʝʥʠʝ X 1 

172) * * 0 0 1 1 1 ʭʨʘʥʝʥʠʝ X 1 
182) * * 0 1 0 1 1 ʭʨʘʥʝʥʠʝ X 1 
192) * * 0 * * 0 1 ʭʨʘʥʝʥʠʝ X 1 
202) * * 0 * * 0 0 ʭʨʘʥʝʥʠʝ 1 1 1 
212) * * 1 * 1­0 1 * X 1 0 
222) * * 1 1­0 * 1 * X 1 X 0 

1) ʅʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ U, UB ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ S=R=0. 
2) ʅʘʨʫʰʝʥʠʝ ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪ  ɹ EÝQ EÝQB EÝEB EÝU EÝUB WÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
3.2 4.7 3.2 4.7 1.2 0.7 6.2 4.4 7.9 3.8 5.2 7.4 

ʇʫʪ  ɹ WÝQB WÝU WÝUB IÝU IÝUB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
5.8 6.7 2.2 2.6 2.7 3.2 5.1 2.9 6.3 2.7 
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L1RTE3   ɼʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʝʜʠʥʠʯʥʳʤ  
ʩʧʝʡʩʝʨʦʤ, ʩʘʤʦʩʠʥʭʨʦʥʥʳʤʠ ʩʙʨʦʩʦʤ 
ʠ ʫʩʪʘʥʦʚʢʦʡ, ʨʘʟʨʝʰʝʥʠʝʤ ʟʘʧʠʩʠ 
(ʚʘʨʠʘʥʪ 2) 

ʕʣʝʤʝʥʪ L1RTE3 - ʜʚʫʭʪʘʢʪʥʳʡ RS-ʪʨʠʛʛʝʨ ʩ ʉʉ-
ʧʨʝʜʫʩʪʘʥʦʚʢʦʡ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: RT, ST - ʚʭʦʜʳ 
ʩʙʨʦʩʘ ʠ ʫʩʪʘʥʦʚʢʠ; E - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʩ ʝʜʠ-
ʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ; I - ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʚ ʧʝʨʚʫʶ 
ʩʪʫʧʝʥʴ ʪʨʠʛʛʝʨʘ (ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʠʥʜʠʢʘʪʦʨʥʳʤ ʚʭʦʜʦʤ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ); W - ʚʭʦʜ ʨʘʟʨʝʰʝ-
ʥʠʷ ʧʨʝʜʫʩʪʘʥʦʚʢʠ; R, S - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ; Eɺ - 
ʚʳʭʦʜ ʠʥʚʝʨʩʠʠ ʚʭʦʜʘ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ; Q, QB - ʙʠʬʘʟʥʳʡ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʳʡ ʚʳʭʦʜ; U, UB - ʙʠʬʘʟʥʳʡ ʚʳʭʦʜ ʧʝʨʚʦʡ ʙʠʩʪʘʙʠʣʴʥʦʡ 
ʷʯʝʡʢʠ (ʩʪʫʧʝʥʠ). ɺʳʭʦʜʳ Eɺ, U ʠ UB ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʠʥʜʠʢʘʮʠʠ 
ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
ʉʉ-ʧʨʝʜʫʩʪʘʥʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʠ E=1 ʥʘ ʚʭʦʜ 
W ʧʦʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ W=1; ʦʙʘ ʚʳʭʦʜʘ U ʠ UB ʧʝʨʝʭʦʜʷʪ ʚ ʩʦʩʪʦʷʥʠʝ 
1, ʯʪʦ ʬʠʢʩʠʨʫʝʪ ʠʥʜʠʢʘʪʦʨʥʳʡ ʵʣʝʤʝʥʪ, ʦʪʩʣʝʞʠʚʘʶʱʠʡ ʩʦʩʪʦʷʥʠʝ 
ʪʨʠʛʛʝʨʘ. ɿʘʪʝʤ ʥʘ ʚʭʦʜʘʭ ʧʨʝʜʫʩʪʘʥʦʚʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʨʝʙʫʝʤʳʡ 
ʢʦʜ ʠʥʠʮʠʘʣʠʟʘʮʠʠ (RT=0, ST=1 ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʩʦʩʪʦʷʥʠʝ Q=0, 
QB=1 ʠʣʠ RT=1, ST=0 ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʩʦʩʪʦʷʥʠʝ Q=1, QB=0), ʥʘ 
ʚʭʦʜ W ʧʦʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ W=0. ʇʦʩʣʝ ʬʠʢʩʘʮʠʠ ʠʥʜʠʢʘʪʦʨʥʳʤ ʵʣʝ-
ʤʝʥʪʦʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʳʭʦʜʦʚ Q ʠ QB ʥʘ ʚʭʦʜʳ RT, ST ʧʦʜʘʝʪʩʷ ʚʳ-
ʩʦʢʠʡ ʫʨʦʚʝʥʴ, ʠ ʧʨʝʜʫʩʪʘʥʦʚʢʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. 
ɼʣʷ ʠʥʜʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ G1B32I (ʩʤ. ʦʧʠʩʘʥʠʝ ʤʘʢʨʦ-
ʵʣʝʤʝʥʪʘ S1RTE1). 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʫ I ī 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ Q, QB ʠ WB Ò 3, 
ʧʦ ʚʳʭʦʜʘʤ EB, U ʠ UB ī 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ; ʧʝʨʚʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ï 
ʚ ʩʦʩʪʘʚʝ ʤʘʢʨʦʵʣʝʤʝʥʪʘ S1RTE1. 
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ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ  
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
S R E RT ST W I Q QB U UB EB WB 

1 * * 1 * * 1 * ʭʨʘʥʝʥʠʝ 1 1 0 0 
2 * * 1 1 0 0 * 1 0 0 1 0 1 
3 * * 1 0 1 0 * 0 1 1 0 0 1 
4 * * 0 1 0 0 0 ʭʨʘʥʝʥʠʝ 0 1 1 1 
5 * * 0 0 1 0 0 ʭʨʘʥʝʥʠʝ 1 0 1 1 
6 * * 1 1 1 0 * UB U ʭʨʘʥʝʥʠʝ 0 1 
7 * * 0 1 1 0 0 ʭʨʘʥʝʥʠʝ 1 1 
8 0 0 0 1 1 0 * ʭʨʘʥʝʥʠʝ 1 1 
9 1 0 0 1 1 0 1 ʭʨʘʥʝʥʠʝ 0 1 1 1 
10 1 0 0­1 1 1 0 1 1 0 ʭʨʘʥʝʥʠʝ 1­0 1 
11 0 1 0 1 1 0 1 ʭʨʘʥʝʥʠʝ 1 0 1 1 
12 0 1 0­1 1 1 0 1 0 1 ʭʨʘʥʝʥʠʝ 1­0 1 

131) 1 1 0 1 1 0 1 ʭʨʘʥʝʥʠʝ 0 0 1 1 
142) * * * 0 0 0 * X 
15 ª * 0 * * * * ʭʨʘʥʝʥʠʝ X 1 X 
16 * ª 0 * * * * ʭʨʘʥʝʥʠʝ X 1 X 

172) * * 0 0 1 0 1 ʭʨʘʥʝʥʠʝ X 1 1 
182) * * 0 1 0 0 1 ʭʨʘʥʝʥʠʝ X 1 1 
192) * * 0 * * 1 1 ʭʨʘʥʝʥʠʝ X 1 0 
202) * * 0 * * 1 0 ʭʨʘʥʝʥʠʝ 1 1 1 0 
212) * * 1 * 1­0 1 * X 0 0 
222) * * 1 1­0 * 1 * X 0 0 

1) ʅʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ U, UB ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ S=R=0. 
2) ʅʘʨʫʰʝʥʠʝ ʩʘʤʦʩʠʥʭʨʦʥʥʦʡ ʧʨʝʜʫʩʪʘʥʦʚʢʠ. 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ EÝQ EÝQB EÝEB EÝU EÝUB WÝQ 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
3.2 4.7 3.2 4.7 1.2 0.7 6.2 4.4 7.8 3.8 6.2 8.5 

ʇʫʪʴ WÝQB WÝU WÝUB WÝWB IÝU IÝUB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
6.9 7.7 3.0 3.5 3.3 4.1 1.0 0.6 5.1 2.9 6.3 2.7 
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M021BE   ʄʫʣʴʪʠʧʣʝʢʩʦʨ ʠʟ 2 ʚ 1 ʩ ʥʫʣʝʚʳʤ  
ʩʧʝʡʩʝʨʦʤ, ʠʥʚʝʨʩʠʝʡ ʚʳʭʦʜʦʚ ʠ 
ʨʘʟʨʝʰʝʥʠʝʤ  

ʕʣʝʤʝʥʪ M021BE ï ʤʫʣʴʪʠʧʣʝʢʩʦʨ 2:1 ʩ ʧʘʨʘʬʘʟʥʳʤ ʩʠʛ-
ʥʘʣʦʤ ʨʘʟʨʝʰʝʥʠʷ. 
ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: A, Aɺ - ʧʘʨʘʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʡ ʚʭʦʜ ʧʝʨʚʦʛʦ ʢʘʥʘʣʘ; ɺ, ɺɺ - ʧʘʨʘʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʡ ʚʭʦʜ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ; SA, SB - ʧʘʨʘʬʘʟʥʳʡ ʩʠʛʥʘʣ 
ʚʳʙʦʨʢʠ ʢʘʥʘʣʦʚ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ; EA, EB - ʧʘʨʘʬʘʟ-

ʥʳʡ ʚʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ; I - ʚʳʭʦʜ ʠʥʜʠʢʘʪʦʨʘ 
ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, O, Oɺ - ʧʘʨʘʬʘʟʥʳʡ ʚʳʭʦʜ ʩ ʝʜʠ-
ʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ.  
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ SA, SB, EA ʠ EB - 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ O ʠ OB Ò 2, ʧʦ 
ʚʳʭʦʜʫ I Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 7 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - CC-ʩʭʝʤʦʪʝʭʥʠʢʘ. ʉʠʛʥʘʣʳ ʚʳʙʦʨʢʠ SA ʠ SB 
ʤʦʛʫʪ ʙʳʪʴ ʩʪʘʪʠʯʝʩʢʠʤʠ, ʥʘʧʨʠʤʝʨ, ʚ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʭ ʨʝʘʣʠʟʘʮʠ-
ʷʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʦʣʴ ʩʠʛʥʘʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ CC-ʨʘʙʦʪʫ ʤʫʣʴʪʠ-
ʧʣʝʢʩʦʨʘ, ʠʛʨʘʶʪ ʚʭʦʜʳ EA ʠ Eɺ. ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʠ ʩʪʨʫʢʪʫʨʥʦ ʚʭʦʜ 
SA ʵʢʚʠʚʘʣʝʥʪʝʥ EA, ʘ ʚʭʦʜ SB - Eɺ. 
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   ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 

ˉ  
ʩʪʨʦʢʠ 

ɺʭʦʜʳ ɺʳʭʦʜʳ 
A AB B BB EA EB SA SB O OB I 

1 * * * * 0 0 1 0 1 1 0 
2 * * * * 1 0 1 0 /AB /A ɸ+ɸɺ 
3 * * * * 0 0 0 1 1 1 0 
4 * * * * 0 1 0 1 /BB /B ɺ+ɺɺ 
5 * * * * 0 0 0 0 1 1 0 
6 * * * * 0 1 0 0 1 1 0 
7 * * * * 1 0 0 0 1 1 0 
8 * * * * 0 0 0 0 1 1 0 
9 * * * * 1 0 0 0 1 1 0 

10 * * * * 0 0 0 1 1 1 0 
11 * * * * 0 0 0 0 1 1 0 
12 * * * * 0 1 0 0 1 1 0 
13 * * * * 0 0 1 0 1 1 0 
14 * * * * 0 0 0 0 1 1 0 
15 * * * * 0 0 0 1 1 1 0 
16 * * * * 0 0 1 0 1 1 0 
17 * * * * * * 1 1 X 
18 * * * * 1 1 * * X 
19 * * * * * 1 1 * X 
20 * * * * 1 * * 1 X 
21 ª * * * 1 * 1 * X 
22 * ª * * 1 * 1 * X 
23 * * ª * * 1 * 1 X 
24 * * * ª * 1 * 1 X 

ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 
ʇʫʪʴ AÝOB AÝI ABÝO ABÝI EAÝO EAÝOB EAÝI 

ɿʘʜʝʨʞʢʘ, 
ʥʩ 

t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
2.4 2.6 4.0 3.4 2.4 2.7 3.6 3.3 2.0 2.3 2.0 2.3 3.5 2.9 

ʇʫʪʴ BÝOB BÝI BBÝO BBÝI EBÝO EBÝOB EBÝI 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
1.8 2.0 3.3 2.9 1.8 2.0 2.9 2.7 1.7 1.8 1.7 1.8 2.9 2.6 

ʇʫʪʴ SAÝO SAÝOB SAÝI SBÝO SBÝOB SBÝI 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
2.2 2.5 2.2 2.5 3.7 3.1 2.1 2.2 2.1 2.2 3.2 3.1 
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M021EM   ʄʫʣʴʪʠʧʣʝʢʩʦʨ ʠʟ 2 ʚ 1 ʩ ʥʫʣʝʚʳʤ ʩʧʝʡ- 
 ʩʝʨʦʤ, ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ  

ʕʣʝʤʝʥʪ M021EM ï ʧʘʨʘʬʘʟʥʳʡ ʤʫʣʴʪʠʧʣʝʢʩʦʨ 2:1 ʩ 
ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: A, Aɺ - ʧʘʨʘʬʘʟ-
ʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ ʧʝʨʚʦʛʦ ʢʘʥʘʣʘ; ɺ, ɺɺ - ʧʘʨʘ-
ʬʘʟʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ; SA, SB - 
ʧʘʨʘʬʘʟʥʳʡ ʩʠʛʥʘʣ ʚʳʙʦʨʢʠ ʢʘʥʘʣʦʚ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ; 

E - ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ; I - ʚʳʭʦʜ ʠʥʜʠʢʘʪʦʨʘ 
ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ; OP, OPɺ - ʧʘʨʘʬʘʟʥʳʡ ʚʳʭʦʜ ʩ 
ʝʜʠʥʠʯʥʳʤ ʩʧʝʡʩʝʨʦʤ; O, Oɺ - ʤʦʱʥʳʡ ʧʘʨʘʬʘʟʥʳʡ ʚʳʭʦʜ ʩ ʥʫʣʝ-
ʚʳʤ ʩʧʝʡʩʝʨʦʤ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=3 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ E, SA ʠ SB - 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ O ʠ OB Ò 9, ʧʦ 
ʚʳʭʦʜʫ I Ò 4, ʧʦ ʚʳʭʦʜʘʤ OP ʠ OPB ï 1. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 8 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - CC-ʩʭʝʤʦʪʝʭʥʠʢʘ. 

    ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ 
ˉ ʩʪʨʦ-

ʢʠ 
ɺʭʦʜʳ ɺʳʭʦʜʳ 

A AB B BB SA SB E O OB OP OPB I 
1 * * * * * * 0 0 0 1 1 1 
2 * * * * 0 0 1 0 0 1 1 1 
3 0 1 * * 1 0 1 0 1 0 1 0 
4 0 0 * * 1 0 1 0 0 1 1 1 
5 1 0 * * 1 0 1 1 0 1 0 0 
6 * * 0 1 0 1 1 0 1 0 1 0 
7 * * 0 0 0 1 1 0 0 1 1 1 
8 * * 1 0 0 1 1 1 0 1 0 0 
9 * * * * 1 1 1 X 
10 1 1 * * 1 0 1 X 
11 * * 1 1 0 1 1 X 
12 ª * * * 1 0 1 X 
13 * ª * * 1 0 1 X 
14 * * ª * 0 1 1 X 
15 * * * ª 0 1 1 X 
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ʊʘʙʣʠʮʘ ʟʘʜʝʨʞʝʢ 

ʇʫʪʴ AÝO AÝOPB AÝI ABÝOB ABÝOP ABÝI BÝO 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
3.6 3.0 2.8 2.7 5.0 4.2 3.6 3.0 2.8 2.7 5.0 4.2 3.2 2.7 

ʇʫʪʴ BÝOPB BÝI BBÝOB BBÝOP BBÝI SAÝOP SAÝOPB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
2.5 2.4 4.7 3.9 3.3 2.7 2.5 2.4 4.7 3.8 3.1 2.7 3.1 2.7 

ʇʫʪʴ SAÝO SAÝOB SAÝI SBÝOP SBÝOPB SBÝO SBÝOB 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
3.7 3.2 3.7 3.3 5.4 4.2 2.7 2.4 2.7 2.4 3.2 2.9 3.2 2.9 

ʇʫʪʴ SBÝI EÝOP EÝOPB EÝO EÝOB EÝI 
ɿʘʜʝʨʞʢʘ, 

ʥʩ 
t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 t01 t10 
2.5 2.4 4.7 3.9 3.3 2.7 2.5 2.4 4.7 3.8 3.1 2.7 

 
 

M021M   ʄʫʣʴʪʠʧʣʝʢʩʦʨ ʠʟ 2 ʚ 1 ʩ ʥʫʣʝʚʳʤ 
ʩʧʝʡʩʝʨʦʤ ʠ ʤʦʱʥʳʤ ʚʳʭʦʜʦʤ  

ʕʣʝʤʝʥʪ M021M ï ʧʘʨʘʬʘʟʥʳʡ ʤʫʣʴʪʠʧʣʝʢʩʦʨ 2:1 ʩ ʤʦʱ-
ʥʳʤ ʚʳʭʦʜʦʤ. ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ: A, Aɺ - ʧʘʨʘʬʘʟʥʳʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ ʧʝʨʚʦʛʦ ʢʘʥʘʣʘ; ɺ, ɺɺ - ʧʘʨʘʬʘʟʥʳʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʭʦʜ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ; SA, SB - ʧʘʨʘʬʘʟ-
ʥʳʡ ʩʠʛʥʘʣ ʚʳʙʦʨʢʠ ʢʘʥʘʣʦʚ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ; I - ʚʳ-

ʭʦʜ ʠʥʜʠʢʘʪʦʨʘ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ; O, Oɺ - ʤʦʱʥʳʡ 
ʧʘʨʘʬʘʟʥʳʡ ʚʳʭʦʜ ʩ ʥʫʣʝʚʳʤ ʩʧʝʡʩʝʨʦʤ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʪʨʘʥʟʠʩʪʦ-
ʨʦʚ ʚ ʮʝʧʦʯʢʘʭ ʤʝʞʜʫ ʦʙʱʝʡ ʰʠʥʦʡ ʠʣʠ ʰʠʥʦʡ ʧʠʪʘʥʠʷ ʠ ʚʳʭʦʜʘʤʠ 
ʩʭʝʤʳ: n-ʪʠʧʘ Nn=2 ʠ p-ʪʠʧʘ Np=2. 
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʚʭʦʜʘʤ SA, SB - 2. 
ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʳʭʦʜʘʤ O ʠ OB Ò 9, ʧʦ 
ʚʳʭʦʜʫ I Ò 4. 
ʈʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 7 ʷʯʝʝʢ ʧʦʣʷ ɹʄʂ. 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ - ʉʉ-ʩʭʝʤʦʪʝʭʥʠʢʘ. 
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