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ʄʦʥʦʛʨʘʬʠʷ ʧʦʩʚʷʱʝʥʘ ʦʙʩʫʞʜʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʨʝʬʣʝʢʩʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʫʧʨʘʚʣʝʥʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʬʣʝʢ-

ʩʠʚʥʳʝ ʠʛʨʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʫʙʲʝʢʪʦʚ (ʘʛʝʥʪʦʚ), ʧʨʠʥʠʤʘʶʱʠʭ 

ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʚʦ-ʧʝʨʚʳʭ, ʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʘʨʘ-

ʤʝʪʨʘʭ (ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʝʬʣʝʢʩʠʷ), ʚʦ-ʚʪʦʨʳʭ ï ʦ ʧʨʠʥʮʠʧʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʦʧʧʦʥʝʥʪʘʤʠ (ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʨʝʬʣʝʢʩʠʷ), ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʠ 

ʪ.ʜ. 

ɸʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠ̫ ʭ ʜʨʫʛʠʭ 

ʨʝʘʣʴʥʳʭ ʠʣʠ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ, ʠ ʩʚʦʡʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ (ʠ ʨʝʬʣʝʢʩʠʚʥʦʡ) 

ʩʪʨʫʢʪʫʨ, ʦʪʨʘʞʘʶʱʠʭ ʚʟʘʠʤʥʫʶ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʨʝʘʣʥɹʳʭ ʠ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ, 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʦʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʠʛʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʨʝʬʣʝʢʩʠʚʥʦʝ) ʨʘʚʥʦʚʝʩʠʝ, ʢʦʪʦʨʝr ʷʚʣʷʪʁʩʷ ʦʙʦʙʱʝʥʠʝʤ ʨʷʜʘ ʠʟʚʝʩʪʥʳʭ ʢʦʥʮʝʧ-

ʮʠʡ ʨʘʚʥʦʚʝʩʠʷ ʚ ʥʝʢʦʦʧʝʨʘʪʠʚʥʳʭ ʠʛʨʘʭ ʠ ʚ ʤʦʜʝʣʷʭ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ʄʦʜʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ: 

- ʦʧʠʩʳʚʘʪʴ ʠ ʠʟʫʯʘʪʴ ʧʦʚʝʜʝʥʠʝ ʨʝʬʣʝʢʩʠʨʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ; 

- ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʠʛʨʳʰʝʡ ʘʛʝʥʪʦʚ ʦʪ ʨʘʥʛʦʚ ʠʭ ʨʝʬʣʝʢʩʠʠ; 

- ʩʪʘʚʠʪʴ ʠ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ, ʚ ʚʦʝʥʥʦʤ ʜʝʣʝ ʠ ʪ.ʜ. 

(ʚ ʢʥʠʛʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʢʦʣʦ 30 ʧʨʠʤʝʨʦʚ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʙʣʘ-

ʩʪʝʡ); 

- ʝʜʠʥʦʦʙʨʘʟʥʦ ʦʧʠʩʳʚʘʪʴ ʤʥʦʛʠʝ ʷʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʬʣʝʢʩʠʝʡ: ʩʢʨʳʪʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʯʝʨʝʟ ʉʄʀ, ʨʝʬʣʝʢʩʠʶ ʚ ʧʩʠʭʦʣʦʛʠʠ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʠ ʜʨ. 

ʂʥʠʛʘ ʘʜʨʝʩʦʚʘʥʘ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ ʦʙʣʘʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠ-

ʩʪʝʤʘʤʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʧʨʠʨʦʜʳ, ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʘʤ ʚʫʟʦʚ ʠ ʘʩʧʠʨʘʥʪʘʤ. 
 

 
 
 
 
 
 
 
 

Ò ɼ.ɸ.ʅʦʚʠʢʦʚ, ɸ.ɻ. ʏʭʘʨʪʠʰʚʠʣʠ, 2021 
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ï ʇʝʩʢʘʨʠ ʧʨʠʚʦʣʴʥʦ ʨʝʟʚʷʪʩʷ, ʚ ʵʪʦʤ ʠʭ ʨʘʜʦʩʪʴ! 

ï ʊʳ ʞʝ ʥʝ ʨʳʙʘ, ʦʪʢʫʜʘ ʪʝʙʝ ʟʥʘʪʴ, ʚ ʯʝʤ ʝʝ ʨʘʜʦʩʪʴ? 

ï ʊʳ ʞʝ ʥʝ ʷ, ʦʪʢʫʜʘ ʪʝʙʝ ʟʥʘʪʴ, ʯʪʦ ʷ ʟʥʘʶ, ʘ ʯʝʛʦ ʥʝ ʟʥʘʶ? 

ʀʟ ʜʘʦʩʩʢʦʡ ʧʨʠʪʯʠ 

 

ï ɼʝʣʦ, ʨʘʟʫʤʝʝʪʩʷ, ʚ ʪʦʤ, ʜʦʩʪʦʧʦʯʪʝʥʥʳʡ ʘʨʭʠʝʧʠʩʢʦʧ, 

ʯʪʦ ʚr  ʚʝʨʠʪʝ ʚ ʪʦ, ʚʦ ʯʪʦ ʚr  ʚʝʨʠʪʝ, ʧʦʪʦʤʫ ʯʪʦ ʚr  ʙʳʣʠ 

ʪʘʢ ʚʦʩʧʠʪʘʥʳ. 

ï ʄʦʞʝʪ ʙʳʪʴ, ʠ ʪʘʢ. ʅʦ ʦʩʪʘʝʪʩʷ ʬʘʢʪʦʤ, ʯʪʦ ʠ ʚr  ʚʝʨʠʪʝ ʚ 

ʪʦ, ʯʪʦ ʷ ʚʝʨʶ ʚ ʪʦ, ʚʦ ʯʪʦ ʷ ʚʝʨʶ, ʧʦʪʦʤʫ ʯʪʦ ʷ ʙʳʣ ʪʘʢ 

ʚʦʩʧʠʪʘʥ, ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʚr  ʙʳʣʠ ʪʘʢ ʚʦʩʧʠʪʘʥʳ. 

ʀʟ ʢʥʠʛʠ ɼ. ʄʘʡʝʨʩʘ çʉʦʮʠʘʣʴʥʘʷ ʧʩʠʭʦʣʦʛʠʷè 

 

ɺɺɽɼɽʅʀɽ 
 
ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʣʦʞʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦ-

ʜʦʚ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʨʝʬʣʝʢʩʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʪʘʢʦʤʫ ʢʣʘʩʩʫ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʳʭ ʤʦʜʝʣʝʡ, ʢʘʢ ʨʝʬʣʝʢ-
ʩʠʚʥʳʝ ʠʛʨr, ʦʧʠʩʳʚʘʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʫʙʲʝʢʪʦʚ, ʧʨʠʥʠʤʘʶ-
ʱʠʭ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʫʱʝʩʪʚʝʥ-
ʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʠ ʪ.ʜ. 
ʈʝʬʣʝʢʩʠʷ. ʆʜʥʠʤ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʙʳʪʠʷ ʯʝʣʦʚʝ-

ʢʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʧʨʠʨʦʜʥʦʡ (çʦʙʲʝʢʪʠʚʥʦʡè) ʨʝʘʣʴʥʦ-
ʩʪʴʶ ʩʫʱʝʩʪʚʫʝʪ ʝʝ ʦʪʨʘʞʝʥʠʝ ʚ ʩʦʟʥʘʥʠʠ. ʇʨʠ ʵʪʦʤ ʤʝʞʜʫ ʧʨʠʨʦʜ-
ʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ ʠ ʝʝ ʦʙʨʘʟʦʤ ʚ ʩʦʟʥʘʥʠʠ (ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʵʪʦʪ ʦʙʨʘʟ 
ʯʘʩʪʴʶ ʦʩʦʙʦʡ ï ʨʝʬʣʝʢʩʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ) ʩʫʱʝʩʪʚʫʝʪ ʥʝʠʟʙʝʞʥʳʡ 
ʟʘʟʦʨ, ʥʝʩʦʚʧʘʜʝʥʠʝ. 
ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ʪʨʘʜʠʮʠʦʥʥʦ ʩʚʷ-

ʟʘʥʦ ʩ ʪʝʨʤʠʥʦʤ çʨʝʬʣʝʢʩʠʷè, ʢʦʪʦʨʦʤʫ çʌʠʣʦʩʦʬʩʢʠʡ ʩʣʦʚʘʨʴè 
[160] ʜʘʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: çʈɽʌʃɽʂʉʀʗ (ʣʘʪ. reflexio ï 
ʦʙʨʘʱʝʥʠʝ ʥʘʟʘʜ). ʊʝʨʤʠʥ, ʦʟʥʘʯʘʶʱʠʡ ʦʪʨʘʞʝʥʠʝ, ʘ ʪʘʢʞʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʘʢʪʘè. 
ʊʝʨʤʠʥ çʨʝʬʣʝʢʩʠʷè ʚʚʝʜʝʥ ɼʞ. ʃʦʢʢʦʤ; ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʣʦʩʦʬ-

ʩʢʠʭ ʩʠʩʪʝʤʘʭ (ʫ ɼʞ. ʃʦʢʢʘ, ɻ. ʃʝʡʙʥʠʮʘ, ɼ. ʖʤʘ, ɻ. ɻʝʛʝʣʷ ʠ ʜʨ.) 
ʦʥ ʠʤʝʣ ʨʘʟʣʠʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʨʝʬʣʝʢ-
ʩʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʩʠʭʦʣʦʛʠʠ ʥʘʯʘʣʦʩʴ ʚ 60-ʝ ʛʦʜʳ XX ʚʝʢʘ (ʰʢʦʣʘ 
ɺ.ɸ. ʃʝʬʝʚʨʘ). ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʧʦʥʠ-
ʤʘʥʠʝ ʨʝʬʣʝʢʩʠʠ ʚ ʜʨʫʛʦʤ ʟʥʘʯʝʥʠʠ, ʠʤʝʶʱʝʤ ʦʪʥʦʰʝʥʠʝ ʢ ʨʝʬʣʝʢ-
ʩʫ ï çʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʚʦʟʙʫʞʜʝʥʠʝ ʨʝʮʝʧʪʦʨʦʚè [149; ʩ. 1122]. 
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ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʚʦʝ (ʬʠʣʦʩʦʬʩʢʦʝ) ʦʧʨʝʜʝʣʝ-
ʥʠʝ ʨʝʬʣʝʢʩʠʠ. 
ɼʣʷ ʧʨʦʷʩʥʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʩʫʪʠ ʨʝʬʣʝʢʩʠʠ ʨʘʩʩʤʦʪʨʠʤ ʩʥʘʯʘʣʘ 

ʩʠʪʫʘʮʠʶ ʩ ʦʜʥʠʤ ʩʫʙʲʝʢʪʦʤ. ʋ ʥʝʛʦ ʝʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʠʨʦʜ-
ʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʥʦ ʦʥ ʤʦʞʝʪ ʠ ʦʩʦʟʥʘʚʘʪʴ (ʦʪʨʘʞʘʪʴ, ʨʝʬʣʝʢʩʠʨʦ-
ʚʘʪʴ) ʵʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʩʦʟʥʘʚʘʪʴ ʦʩʦʟʥʘʥʠʝ ʵʪʠʭ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʡ ʠ ʪ.ʜ. ʊʘʢ ʬʦʨʤʠʨʫʝʪʩʷ ʨʝʬʣʝʢʩʠʚʥʘʷ ʨʝʘʣʴʥʦʩʪʴ. 
ʈʝʬʣʝʢʩʠʷ ʩʫʙʲʝʢʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝ-
ʥʠʡ ʦ ʨʝʘʣʴʥʦʩʪʠ, ʧʨʠʥʮʠʧʘʭ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪ.ʜ. ʥʘʟʳʚʘʝʪʩʷ 
ʘʚʪʦʨʝʬʣʝʢʩʠʝʡ ʠʣʠ ʨʝʬʣʝʢʩʠʝʡ ʧʝʨʚʦʛʦ ʨʦʜʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ 
ʙʦʣʴʰʠʥʩʪʚʝ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʯʴ ʠʜʝʪ, ʚ ʧʝʨʚʫʶ ʦʯʝ-
ʨʝʜʴ, ʦʙ ʘʚʪʦʨʝʬʣʝʢʩʠʠ, ʧʦʜ ʢʦʪʦʨʦʡ ʚ ʬʠʣʦʩʦʬʠʠ ʧʦʥʠʤʘʝʪʩʷ ʧʨʦ-
ʮʝʩʩ ʨʘʟʤʳʰʣʝʥʠʷ ʠʥʜʠʚʠʜʘ ʦ ʧʨʦʠʩʭʦʜʷʱʝʤ ʚ ʝʛʦ ʩʦʟʥʘʥʠʠ [103, 
143]. 
ʈʝʬʣʝʢʩʠʷ ʚʪʦʨʦʛʦ ʨʦʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ ʦ ʨʝʘʣʴʥʦʩʪʠ, ʧʨʠʥʮʠʧʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʘʚʪʦʨʝʬʣʝʢʩʠʠ ʠ 
ʪ.ʜ. ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ. 
ʈʘʥʛʠ ʨʝʬʣʝʢʩʠʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʠʩʳʚʘʪʴ ʨʝʬʣʝʢʩʠʚʥʳʝ 

çʦʪʨʘʞʝʥʠʷè, ʚ ʧʩʠʭʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʣʝʜʫʶɦ ʠʡ 
ʧʦʜʭʦʜ [103]. ʈʘʩʩʤʦʪʨʠʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʪʨʝʤʷ ʵʣʝʤʝʥʪʘ-
ʤʠ, ʠʟʦʙʨʘʞʝʥʥʳʤʠ ʥʘ ʈʠʩ. 1 ï ʩʫʙʲʝʢʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʉ), ʦʙʲʝʢ-
ʪʦʤ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʆ) ʠ ʜʨʫʛʠʤʠ ʩʫʙʲʝʢʪʘʤʠ (ɼ). ʉʪʨʝʣʢʠ ʥʘ 
ʨʠʩʫʥʢʝ ʫʩʣʦʚʥʦ ʦʙʦʟʥʘʯʘʶʪ ʦʪʜʝʣʴʥʳʝ ʘʢʪʳ çʨʘʟʤʳʰʣʝʥʠʷè (çʦʪ-
ʨʘʞʝʥʠʷè). 

 
 

ʉ 

ʆ ɼ 

 
 

ʈʠʩ. 1. ɺʘʨʠʘʥʪʳ ʦʮʝʥʢʠ 
 

ʆʧʠʩʳʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʤʦʞʥʦ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʴʶ ʙʫʢʚ çʉè, çʆè ʠʣʠ çɼè, ʧʨʠʯʝʤ ʧʦʨʷʜʦʢ ʠʭ ʩʣʝʜʦʚʘʥʠʷ 
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ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʤʫ, ʢʪʦ ʯʪʦ çʦʪʨʘʞʘʝʪè ʠʣʠ ʢʪʦ ʦ ʯʝʤ ʨʝʬʣʝʢʩʠʨʫʝʪ 
(ʦʙʲʝʢʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ çʧʘʩʩʠʚʥʳʤè ʠ ʨʝʬʣʝʢʩʠʨʦ-
ʚʘʪʴ ʥʝ ʤʦʞʝʪ). 
ʆʪʥʦʰʝʥʠʷ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ (ʥʫʣʝʚʦʡ ʨʘʥʛ ʨʝʬʣʝʢʩʠʠ, ʠʤʝʝʪ 

ʤʝʩʪʦ ʦʮʝʥʢʘ): 
ʉʆ ï ʦʮʝʥʢʘ ʩʫʙʲʝʢʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʩʘʤʦ-

ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ); 
ʉʉ ï ʦʮʝʥʢʘ ʩʫʙʲʝʢʪʦʤ ʩʘʤʦʛʦ ʩʝʙʷ (ʩʘʤʦʦʮʝʥʢʘ ʩʝʙʷ ʢʘʢ ʣʠʯ-

ʥʦʩʪʠ); 
ʉɼ ï ʦʮʝʥʢʘ ʩʫʙʲʝʢʪʦʤ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ ï ʣʶʜʝʡ (ʢʘʢ ʣʠʯʥʦ-

ʩʪʝʡ); 
ɼʆ ï ʦʮʝʥʢʘ ʜʨʫʛʠʤʠ ʩʫʙʲʝʢʪʘʤʠ (ʣʶʜʴʤʠ) ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʘ; 
ɼʉ ï ʦʮʝʥʢʘ ʩʫʙʲʝʢʪʘ (ʢʘʢ ʣʠʯʥʦʩʪʠ) ʜʨʫʛʠʤʠ ʩʫʙʲʝʢʪʘʤʠ 

(ʣʶʜʴʤʠ). 
ʕʪʠʤʠ ʧʷʪʴʶ ʦʪʥʦʰʝʥʠʷʤʠ ʠʩʯʝʨʧʳʚʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠ-

ʥʘʮʠʠ ʦʪʥʦʰʝʥʠʡ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ (ʦʙʲʝʢʪ ʚ ʩʠʣʫ ʩʚʦʝʡ ʧʘʩʩʠʚʥʦʩʪʠ 
ʥʝ ʩʧʦʩʦʙʝʥ ʢ ʦʮʝʥʢʝ, ʩʘʤʦʦʮʝʥʢʫ ʜʨʫʛʠʭ ʩʫʙʝ̡ʢʪʦʚ (ɼɼ) ʤʳ ʥʝ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤ). 
ʆʪʥʦʰʝʥʠʷ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ ʈʠʩ. 1, ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʝʜʤʝʪʦʤ 

ʨʘʟʤʳʰʣʝʥʠʡ ʩʫʙʲʝʢʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ. 
ɺʦʟʥʠʢʘʝʪ ʨʝʬʣʝʢʩʠʷ ʧʝʨʚʦʛʦ ʨʘʥʛʘ. 
ʆʪʥʦʰʝʥʠʷ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʨʝʬʣʝʢʩʠʷ ʧʝʨʚʦʛʦ ʨʘʥʛʘ). ɿʜʝʩʴ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʠʪʴ: 
- ʘʚʪʦʨʝʬʣʝʢʩʠʶ (ʨʝʬʣʝʢʩʠʶ ʧʝʨʚʦʛʦ ʨʦʜʘ), ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʥʘʯʠʥʘʶʱʠʝʩʷ ʩ çʉʉè, ʪʦ ʝʩʪʴ ʦʪʥʦʩʷ-
ʱʠʝʩʷ ʢ ʨʘʟʤʳʰʣʝʥʠʷʤ ʩʫʙʲʝʢʪʘ ʦ ʝʛʦ ʩʘʤʦʦʮʝʥʢʝ, ʝʛʦ ʩʘʤʦʦʮʝʥʢʝ 
ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ: 

   ʉʉʆ ï ʨʘʟʤʳʰʣʝʥʠʷ ʩʫʙʲʝʢʪʘ ʦ ʩʘʤʦʦʮʝʥʢʝ ʨʝʟʫʣʪɹʘʪʦʚ; 
   ʉʉʉ ï ʨʘʟʤʳʰʣʝʥʠʷ ʩʫʙʲʝʢʪʘ ʦ ʝʛʦ ʩʘʤʦʦʮʝʥʢʝ; 
ʠ 
- ʨʝʬʣʝʢʩʠʶ ʚʪʦʨʦʛʦ ʨʦʜʘ (ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʠ): 
   ʉɼʆ ï ʨʘʟʤʳʰʣʝʥʠʷ ʩʫʙʲʝʢʪʘ ʦʙ ʦʮʝʥʢʝ ʜʨʫʛʠʤʠ ʩʫʙʲʝʢʪʘʤʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ (çʯʪʦ ʜʨʫʛʠʝ ʜʫʤʘʶʪ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 
ʤʦʝʡ ʜʝʪ̫ʝʣʴʥʦʩʪʠ); 

   ʉɼʉ ï ʨʘʟʤʳʰʣʝʥʠʷ ʩʫʙʲʝʢʪʘ ʦʙ ʦʮʝʥʢʝ ʝʛʦ ʩʘʤʦʛʦ ʜʨʫʛʠʤʠ 
ʩʫʙʲʝʢʪʘʤʠ (çʯʪʦ ʜʨʫʛʠʝ ʜʫʤʘʶʪ ʦʙʦ ʤʥʝè); 

   ɼʉʉ ï ʨʘʟʤʳʰʣʝʥʠʷ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ ʦ ʩʘʤʦʦʮʝʥʢʝ ʩʫʙʲʝʢʪʘ; 
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   ɼʉʆ ï ʨʘʟʤʳʰʣʝʥʠʷ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ ʦ ʩʘʤʦʦʮʝʥʢʝ ʩʫʙʲʝʢ-
ʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

   ɼʉɼ ï ʨʘʟʤʳʰʣʝʥʠʷ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ ʦʙ ʦʮʝʥʢʝ ʠʭ ʩʫʙʲʝʢ-
ʪʦʤ. 
ʆʪʥʦʰʝʥʠʷ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ (ʨʝʬʣʝʢʩʠʷ ʚʪʦʨʦʛʦ ʨʘʥʛʘ). ɿʜʝʩʴ 

ʫʞʝ ʚʘʨʠʘʥʪʦʚ ʙʦʣʴʰʝ. ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: ʉɼʉʆ ï ʨʘʟ-
ʤʳʰʣʝʥʠʷ ʩʫʙʝ̡ʢʪʘ ʦ ʨʘʟʤʳʰʣʝʥʠʷʭ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ ʦ ʩʘʤʦʦʮʝʥʢʝ 
ʩʫʙʲʝʢʪʦʤ ʩʚʦʠʭ ʨʝʟʫʣʴʪʘʪʦʚ (çʯʪʦ ʜʨʫʛʠʝ ʜʫʤʘʶʪ ʦ ʪʦʤ, ʢʘʢ ʷ ʦʮʝ-
ʥʠʚʘʶ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳè); ɼʉɼʆ ï ʨʘʟʤʳʰʣʝʥʠʷ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ ʦ 
ʨʘʟʤʳʰʣʝʥʠʷʭ ʩʫʙʲʝʢʪʘ ʦʙ ʦʮʝʥʢʝ ʜʨʫʛʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʨʝʟʫʣʴʪʘʪʦʚ 
ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪ.ʜ. 
ɸʥʘʣʦʛʠʯʥʦ ʦʧʠʩʳʚʘʶʪʩʷ ʠ ʜʨʫʛʠʝ, ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʨʘʥʛʠ ʨʝ-

ʬʣʝʢʩʠʠ. 
ʇʨʠʤʝʨʳ. ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʨʝʬʣʝʢʩʠʠ ʚʪʦʨʦʛʦ ʨʦʜʘ, ʠʣʣʶ-

ʩʪʨʠʨʫʶʱʠʝ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʘʚʠʣʴʥʳʝ ʩʦʙʩʪʚʝʥʥʳʝ ʫʤʦ-
ʟʘʢʣʶʯʝʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʣʠʰʴ ʝʩʣʠ ʟʘʥʷʪʴ ʧʦʟʠʮʠʶ ʜʨʫʛʠʭ ʩʫʙʲ-
ʝʢʪʦʚ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʚʦʟʤʦʞʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ. 
ʇʝʨʚʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʘʷ çʟʘʜʘʯʘ ʦ ʛʨʷʟʥʳʭ ʣʠ-

ʮʘʭè (Dirty Face Game) [223], ʠʥʦʛʜʘ ʝʝ ʥʘʟʳʚʘʶʪ çʟʘʜʘʯʝʡ ʦ ʤʫʜʨʝ-
ʮʘʭ ʠ ʢʦʣʧʘʢʘʭè [44] ʠʣʠ çʦ ʤʫʞʴʷʭ ʠ ʥʝʚʝʨʥʳʭ ʞʝʥʘʭè [252]. ʆʧʠ-
ʰʝʤ ʝʝ, ʩʣʝʜʫʷ [44, ʩ. 46]. 
çʇʨʝʜʩʪʘʚʠʤ ʩʝʙʝ, ʯʪʦ ʚ ʢʫʧʝ ʚʘʛʦʥʘ ɺʠʢʪʦʨʠʘʥʩʢʦʡ ʵʧʦʭʠ 

ʥʘʭʦʜʷʪʩʷ ɹʦʙ ʠ ʝʛʦ ʧʣʝʤʷʥʥʠʮʘ ɸʣʠʩʘ. ʋ ʢʘʞʜʦʛʦ ʠʩʧʘʯʢʘʥʦ ʣʠʮʦ. 
ʆʜʥʘʢʦ ʥʠʢʪʦ ʥʝ ʢʨʘʩʥʝʝʪ ʦʪ ʩʪʳʜʘ, ʭʦʪʷ ʣʶʙʦʡ ɺʠʢʪʦʨʠʘʥʩʢʠʡ 
ʧʘʩʩʘʞʠʨ ʧʦʢʨʘʩʥʝʣ ʙʳ, ʟʥʘʷ, ʯʪʦ ʜʨʫʛʦʡ ʯʝʣʦʚʝʢ ʚʠʜʠʪ ʝʛʦ ʛʨʷʟʥʳʤ. 
ʆʪʩʶʜʘ ʤʳ ʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʥʠʢʪʦ ʠʟ ʧʘʩʩʘʞʠʨʦʚ ʥʝ ʟʥʘʝʪ, ʯʪʦ ʝʛʦ 
ʣʠʮʦ ʛʨʷʟʥʦʝ, ʭʦʪʷ ʢʘʞʜʳʡ ʚʠʜʠʪ ʛʨʷʟʥʦʝ ʣʠʮʦ ʩʚʦʝʛʦ ʢʦʤʧʘʥʴʦʥʘ. 
ɺ ʵʪʦ ʚʨʝʤʷ ʚ ʢʫʧʝ ʟʘʛʣʷʜʳʚʘʝʪ ʇʨʦʚʦʜʥʠʢ ʠ ʦʙʲʷʚʣʷʝʪ, ʯʪʦ ʚ 

ʢʫʧʝ ʥʘʭʦʜʠʪʩʷ ʯʝʣʦʚʝʢ ʩ ʛʨʷʟʥʳʤ ʣʠʮʦʤ. ʇʦʩʣʝ ʵʪʦʛʦ ɸʣʠʩʘ ʧʦ-
ʢʨʘʩʥʝʣʘ. ʆʥʘ ʧʦʥʷʣʘ, ʯʪʦ ʣʠʮʦ ʫ ʥʝʝ ʠʩʧʘʯʢʘʥʦ. ʅʦ ʧʦʯʝʤʫ ʦʥʘ 
ʧʦʥʷʣʘ ʵʪʦ? ʈʘʟʚʝ ʇʨʦʚʦʜʥʠʢ ʥʝ ʩʦʦʙʱʠʣ ʪʦ, ʯʪʦ ʦʥʘ ʫʞʝ ʟʥʘʣʘ? 
ʇʨʦʩʣʝʜʠʤ ʮʝʧʦʯʢʫ ʨʘʩʩʫʞʜʝʥʠʡ ɸʣʠʩʳ. ɸʣʠʩʘ: ʇʨʝʜʧʦʣʦʞʠʤ, 

ʤʦʝ ʣʠʮʦ ʯʠʩʪʦʝ. ʊʦʛʜʘ ɹʦʙ, ʟʥʘʷ, ʯʪʦ ʢʪʦ-ʪʦ ʠʟ ʥʘʩ ʛʨʷʟʥʳʡ, ʜʦʣʞʝʥ 
ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʨʷʟʥʳʡ ʦʥ, ʠ ʧʦʢʨʘʩʥʝʪʴ. ʈʘʟ ʦʥ ʥʝ ʢʨʘʩʥʝʝʪ, 
ʟʥʘʯʠʪ, ʤʦʷ ʧʦʩʳʣʢʘ ʧʨʦ ʤʦʝ ʯʠʩʪʦʝ ʣʠʮʦ ʣʦʞʥʘʷ, ʤʦʝ ʣʠʮʦ ʛʨʷʟʥʦʝ 
ʠ ʷ ʜʦʣʞʥʘ ʧʦʢʨʘʩʥʝʪʴ. 
ʇʨʦʚʦʜʥʠʢ ʜʦʙʘʚʠʣ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʚʝʩʪʥʦʡ ɸʣʠʩʝ, ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʟʥʘʥʠʷʭ ɹʦʙʘ. ɼʦ ʵʪʦʛʦ ʦʥʘ ʥʝ ʟʥʘʣʘ, ʯʪʦ ɹʦʙ ʟʥʘʝʪ, ʯʪʦ ʢʪʦ-ʪʦ 
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ʠʟ ʥʠʭ ʠʩʧʘʯʢʘʥ. ʂʦʨʦʯʝ, ʩʦʦʙʱʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ ʧʨʝʚʨʘʪʠʣʦ ʟʥʘʥʠʝ 
ʦ ʪʦʤ, ʯʪʦ ʚ ʢʫʧʝ ʝʩʪʴ ʯʝʣʦʚʝʢ ʩ ʛʨʷʟʥʳʤ ʣʠʮʦʤ, ʚ ʦʙʱʝʝ ʟʥʘʥʠʝè. 
ɺʪʦʨʦʡ ʭʨʝʩʪʦʤʘʪʠʡʥʳʡ ʧʨʠʤʝʨ ï çʟʘʜʘʯʘ ʦ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ 

ʘʪʘʢʝè (Coordinated Attack Problem) [225]; ʩʫʱʝʩʪʚʫʶʪ ʙʣʠʟʢʠʝ ʢ 
ʥʝʡ ʟʘʜʘʯʠ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ ʧʨʦʪʦʢʦʣʝ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ï Elec-
tronic Mail Game [263] ʠ ʜʨ. (ʩʤ. ʦʙʟʦʨʳ ʚ [215, 226, 273]). 
ʉʠʪʫʘʮʠʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʘ ʚʝʨʰʠʥʘʭ ʜʚʫʭ 

ʭʦʣʤʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʝ ʜʠʚʠʟʠʠ, ʘ ʚ ʜʦʣʠʥʝ ʨʘʩʧʦʣʦʞʠʣʩʷ ʧʨʦʪʠʚ-
ʥʠʢ. ʆʜʝʨʞʘʪʴ ʧʦʙʝʜʫ ʤʦʞʥʦ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʙʝ ʜʠʚʠʟʠʠ ʥʘʧʘʜʫʪ ʥʘ 
ʧʨʦʪʠʚʥʠʢʘ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɻʝʥʝʨʘʣ ï ʢʦʤʘʥʜʠʨ ʧʝʨʚʦʡ ʜʠʚʠʟʠʠ ï 
ʧʦʩʳʣʘʝʪ ʛʝʥʝʨʘʣʫ ï ʢʦʤʘʥʜʠʨʫ ʚʪʦʨʦʡ ʜʠʚʠʟʠʠ ï ʛʦʥʮʘ ʩ ʩʦʦʙʱʝʥʠ-
ʝʤ: çɸʪʘʢʫʝʤ ʥʘ ʨʘʩʩʚʝʪʝè. ʊʘʢ ʢʘʢ ʛʦʥʝʮ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʭʚʘʯʝʥ 
ʧʨʦʪʠʚʥʠʢʦʤ, ʪʦ ʧʝʨʚʦʤʫ ʛʝʥʝʨʘʣʫ ʥʝʦʙʭʦʜʠʤʦ ʜʦʞʜʘʪʴʩʷ ʦʪ ʚʪʦʨʦ-
ʛʦ ʛʝʥʝʨʘʣʘ ʩʦʦʙʱʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʚʦʝ ʩʦʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʦ. ʅʦ 
ʪʘʢ ʢʘʢ ʚʪʦʨʦʝ ʩʦʦʙʱʝʥʠʝ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʭʚʘʯʝʥʦ ʧʨʦʪʠʚʥʠ-
ʢʦʤ, ʪʦ ʚʪʦʨʦʤʫ ʛʝʥʝʨʘʣʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʦʪ ʧʝʨʚʦʛʦ ʧʦʜʪʚʝʨ-
ʞʜʝʥʠʝ, ʯʪʦ ʪʦʪ ʧʦʣʫʯʠʣ ʧʦʜʪʚʝʨʞʜʝʥʠʝ. ʀ ʪʘʢ ʜʘʣʝʝ ʜʦ ʙʝʩʢʦʥʝʯʥʦ-
ʩʪʠ. ɿʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʧʦʩʣʝ ʢʘʢʦʛʦ 
ʯʠʩʣʘ ʩʦʦʙʱʝʥʠʡ (ʧʦʜʪʚʝʨʞʜʝʥʠʡ) ʛʝʥʝʨʘʣʘʤ ʠʤʝʝʪ ʩʤʳʩʣ ʘʪʘʢʦʚʘʪʴ 
ʧʨʦʪʠʚʥʠʢʘ. ɺʳʚʦʜ ʩʣʝʜʫʶʱʠʡ ï ʚ ʦʧʠʩʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʢʦʦʨʜʠʥʠ-
ʨʦʚʘʥʥʘʷ ʘʪʘʢʘ ʥʝʚʦʟʤʦʞʥʘ, ʘ ʚʳʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʦʜʝʣʝʡ [249, 250]. 
ʊʨʝʪʴʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ï çʟʘʜʘʯʘ ʦ ʜʚʫʭ ʙʨʦʢʝʨʘʭè (ʩʤ. ʪʘʢ-

ʞʝ ʤʦʜʝʣʠ ʩʧʝʢʫʣʷʮʠʡ ʚ [128]). ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʫ ʜʚʫʭ ʙʨʦʢʝʨʦʚ, 
ʠʛʨʘʶʱʠʭ ʥʘ ʬʦʥʜʦʚʦʡ ʙʠʨʞʝ, ʠʤʝʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ ʵʢʩʧʝʨʪʥʳʝ 
ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʪ̫ʠʷ ʨʝʰʝʥʠʡ. 
ʉʣʫʯʘʝʪʩʷ ʪʘʢ, ʯʪʦ ʩʝʪʝʚʦʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʥʝʣʝʛʘʣʴʥʦ ʢʦʧʠʨʫʝʪ ʦʙʝ 
ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʧʨʦʜʘʝʪ ʢʘʞʜʦʤʫ ʙʨʦʢʝʨʫ ʵʢʩʧʝʨʪʥʫʶ ʩʠʩʪʝ-
ʤʫ ʩʚʦʝʛʦ ʦʧʧʦʥʝʥʪʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʧʳʪʘʝʪʩʷ ʧʨʦʜʘʪʴ 
ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ï çʋ ʚʘʰʝʛʦ ʦʧʧʦʥʝʥʪʘ 
ʝʩʪʴ ʚʘʘh ʵʢʩʧʝʨʪʥʘ ̫ʩʠʩʪʝʤʘè. ʇʦʪʦʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʧʳʪʘʝʪʩʷ 
ʧʨʦʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ: çɺʘʰ ʦʧʧʦʥʝʥʪ ʟʥʘʝʪ, ʯʪʦ ʫ ʚʘʩ ʝʩʪʴ ʝʛʦ ʵʢʩ-
ʧʝʨʪʥʘ ̫ʩʠʩʪʝʤʘè, ʠ ʪ.ʜ. ɺʦʧʨʦʩ ʟʘʢʣʯʁʘʝʪʩʷ ʚ ʪʦʤ, ʢʘʢ ʙʨʦʢʝʨʘʤ 
ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʘʝʤʫʶ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, 
ʘ ʪʘʢʞʝ ʢʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʢʘʢʦʡ ʠʪʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥ-
ʥʦʡ? 
ɿʘʚʝʨʰʠʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʠʤʝʨʦʚ ʨʝʬʣʝʢʩʠʠ ʚʪʦʨʦʛʦ ʨʦʜʘ, ʦʙ-

ʩʫʜʠʤ, ʚ ʢʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʨʝʬʣʝʢʩʠʷ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ. ɽʩʣʠ 
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ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʝʬʣʝʢʩʠʨʫʶʱʠʡ ʩʫʙʲʝʢʪ ʩʪʨʝʤʠʪʩʷ ʤʘʢʩʠʤʠʟʠʨʦ-
ʚʘʪʴ ʩʚʦʶ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ, ʚʳʙʠʨʘʷ ʦʜʥʦ ʠʟ ʵʪʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʳʭ 
ʜʝʡʩʪʚʠʡ, ʪʦ ʧʨʠʨʦʜʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʚʭʦʜʠʪ ʚ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʢʘʢ 
ʥʝʢʠʡ ʧʘʨʘʤʝʪʨ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʨʝʬʣʝʢʩʠʠ (ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʷʭ ʠ ʧʨ.) ʘʨʛʫʤʝʥʪʘʤʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʥʝ ʷʚʣʷʶʪʩʷ. ʊʦʛʜʘ 
ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʘʚʪʦʨʝʬʣʝʢʩʠʷ çʥʝ ʥʫʞʥʘè, ʪʘʢ ʢʘʢ ʦʥʘ ʥʝ ʠʟʤʝ-
ʥʷʝʪ ʜʝʡʩʪʚʠʷ, ʚʳʙʠʨʘʝʤʦʛʦ ʘʛʝʥʪʦʤ. 
ɿʘʤʝʪʠʤ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʜʝʡʩʪʚʠʡ ʩʫʙʲʝʢʪʘ ʦʪ ʨʝʬʣʝʢʩʠʠ ʤʦ-

ʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʜʝʡʩʪʚʠʷ ʵʪʠʯʝʩʢʠ ʥʝʨʘʚʥʦʮʝʥʥʳ, 
ʪʦ ʝʩʪʴ ʥʘʨʷʜʫ ʩ ʫʪʠʣʠʪʘʨʥʳʤ ʘʩʧʝʢʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʜʝʦʥʪʦʣʦʛʠʯʝ-
ʩʢʠʡ (ʵʪʠʯʝʩʢʠʡ) ï ʩʤ. [179, 236, 237]. ʆʜʥʘʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʰʝ-
ʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʳ, ʧʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʠʤ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʫʙʲʝʢʪʦʚ. 
ɽʩʣʠ ʩʫʙʲʝʢʪʦʚ ʥʝʩʢʦʣʴʢʦ (ʩʠʪʫʘʮʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪ-

ʩʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ), ʪʦ ʚ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʢʘʞʜʦʛʦ ʩʫʙʲʝʢʪʘ ʚʭʦʜʷʪ 
ʜʝʡʩʪʚʠʷ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ, ʪʦ ʝʩʪʴ ʵʪʠ ʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ 
ʧʨʠʨʦʜʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (ʭʦʪʷ ʩʘʤʠ ʦʥʠ, ʨʘʟʫʤʝʝʪʩʷ, ʦʙʫʩʣʦʚʣʝʥʳ 
ʨʝʬʣʝʢʩʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ). ʇʨʠ ʵʪʦʤ ʨʝʬʣʝʢʩʠʷ (ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʬʣʝʢʩʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ) ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ. 
ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʵʬʬʝʢʪʦʚ ʨʝʬʣʝʢʩʠʠ, ʦʧʠʰʝʤ ʢʨʘʪʢʦ ʚʟʘʠʤʦ-
ʩʚʷʟʴ ʜʚʫʭ ʙʘʟʦʚʳʭ ʜʣʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʢʘʪʝʛʦʨʠʡ ï çʨʝʬʣʝʢʩʠʷè 
ʠ çʫʧʨʘʚʣʝʥʠʝè. 
ʈʝʬʣʝʢʩʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʧʨʝʜʝʣʠʤ ʩʫʪʴ ʢʘʪʝ-

ʛʦʨʠʠ çʫʧʨʘʚʣʝʥʠʝè. ʋʧʨʘʚʣʝʥʠʝ ï çʵʣʝʤʝʥʪ, ʬʫʥʢʮʠʷ ʦʨʛʘʥʠʟʦʚʘʥ-
ʥʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ: ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʪʝʭʥʠ-
ʯʝʩʢʠʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, 
ʧʦʜʜʝʨʞʘʥʠʝ ʨʝʞʠʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤʳ, ʮʝʣʠ 
ʜʝʷʪʝʣʴʥʦʩʪʠ. [149, ʩ. 1252; 160, ʩ. 704]è; ʫʧʨʘʚʣʝʥʠʝ ï çʚʦʟʜʝʡʩʪʚʠʝ 
ʥʘ ʫʧʨʘʚʣʷʝʤʫʶ ʩʠʩʪʝʤʫ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʝʝ ʧʦʚʝ-
ʜʝʥʠʷè [114, ʩ. 9]. 
ʆʙʩʫʜʠʤ ʢʘʯʝʩʪʚʝʥʥʦ ʦʙʱʫʶ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʩʫʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʧʨʘʚʣʷʝʤʘʷ ʩʠʩʪʝʤʘ (ʦʙʲʝʢʪ 
ʫʧʨʘʚʣʝʥʠʷ ï ʚ ʪʝʨʤʠʥʘʭ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘ-
ʤʠ, ï ʠʣʠ ʫʧʨʘʚʣʷʝʤʳʡ ʩʫʙʲʝʢʪ). ʉʦʩʪʦʷʥʠʝ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ 
ʟʘʚʠʩʠʪ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʚʦʟʜʝʡʩʪʚʠʡ (ʫʧʨʘʚʣʝʥʠʷ) ʩʦ ʩʪʦ-
ʨʦʥʳ ʫʧʨʘʚʣʷʶʱʝʛʦ ʦʨʛʘʥʘ ʠ, ʙʳʪʴ ʤʦʞʝʪ (ʝʩʣʠ ʩʫʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 
ʘʢʪʠʚʝʥ), ʜʝʡʩʪʚʠʡ ʩʘʤʦʡ ʫʧʨʘʚʣʝ̫ʤʦʡ ʩʠʩʪʝʤʳ ï ʩʤ. ʈʠʩ. 2. ɿʘʜʘʯʘ 
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ʫʧʨʘʚʣʷʶʱʝʛʦ ʦʨʛʘʥʘ (ʩʫʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ) ʟʘʢʣʯʁʘʝʪʩʷ ʚ ʪʦʤ, 
ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʪʘʢʠʝ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ (ʞʠʨʥʘʷ ʣʠʥʠʷ 
ʥʘ ʈʠʩ. 2), ʯʪʦʙʳ ʩ ʫʯʝʪʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ 
(ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʥʘ ʈʠʩ. 2) ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʦʝ ʩ ʝʛʦ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʩʦʩʪʦʷʥʠʝ ʫʧʨʘʚʣʝ̫ʤʦʡ ʩʠʩʪʝʤʳ. 
ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʈʠʩ. 2 ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʚʭʦʜʦ-

ʚʳʭʦʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʦʡ ʜʣʷ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ, 
ʠʟʫʯʘʶʱʝʡ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʘʤʠ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. 
ʅʘʣʠʯʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʩʤ. ʜʚʦʡʥʫʶ ʣʠʥʠʶ ʥʘ ʈʠʩ. 2), ʜʘʁɦ ʝʡ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ, ʷʚʣʷʝʪʩʷ ʢʣʯʁʝʚʳʤ 
(ʥʦ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʥʘʜʦ ʩʢʘʟʘʪʴ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʳʤ) ʩʚʦʡʩʪʚʦʤ 
ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʈʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʪʨʘʢ-
ʪʫʝʪʩʷ ʢʘʢ ʨʝʬʣʝʢʩʠʷ (ʦʪʨʘʞʝʥʠʝ ʩʫʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʥ̫ʠʷ 
ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ). ʕʪʦ ï ʧʝʨʚʳʡ ʘʩʧʝʢʪ ʚʟʘʠʤʦʩʚʷʟʠ ʫʧʨʘʚʣʝʥʠʷ 
ʠ ʨʝʬʣʝʢʩʠʠ. 

 

 

  

ʉʋɹʒɽʂʊ ʋʇʈɸɺʃɽʅʀʗ 

ʋʇʈɸɺʃʗɽʄɸʗ ʉʀʉʊɽʄɸ 

ʉʦʩʪʦʷʥʠʝ 
ʫʧʨʘʚʣʷʝʤʦʡ 

ʩʠʩʪʝʤʳ 

  
  

  
ʋʧʨʘʚʣʝʥʠʝ 

ɺʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ   

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

 
ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʧʨʘʚʣʷ-

ʝʤʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʷʜʘ ʥʘʫʯʥʳʭ 
ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘʫʢʘ ʦʙ ʫʧʨʘʚʣʝʥʠʠ (çʪʝʦʨʠʷ ʫʧʨʘʚʣʝʥʠʷè ʥʘ ʞʘʨ-
ʛʦʥʝ ʩʚʦʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ) ʘʢʮʝʥʪʠʨʫʝʪ ʩʚʦʝ ʚʥʠʤʘʥʠʝ, ʚ ʦʩʥʦʚʥʦʤ, 
ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʫʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ ï 
ʩʤ. ʈʠʩ. 3. ʄʝʪʦʜʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʷ [108] ʷʚʣʷʝʪʩʷ ʫʯʝʥʠʝʤ ʦʙ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢ-
ʪʘ ʫʧʨʘʚʣʝʥʠʷ. ʆʪʤʝʪʠʤ, ʯʪʦ ʛʦʚʦʨʠʪʴ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʪʦʣʴ-
ʢʦ ʧʦ ʦʪʥʦʰʝʥʠ ʁ ʢ ʘʢʪʠʚʥʳʤ ʩʫʙʲʝʢʪʘʤ ï ʯʝʣʦʚʝʢʫ, ʛʨʫʧʧʝ, 
ʢʦʣʣʝʢʪʠʚʫ ʠ ʪ.ʜ. (ʚ ʩʣʫʯʘʝ ʧʘʩʩʠʚʥʳʭ, ʥʘʧʨʠʤʝʨ ʪʝʭʥʠʯʝʩʢʠʭ, ʩʠ-
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ʩʪʝʤ ʛʦʚʦʨʷʪ ʦʙ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ). ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʣʦ-
ʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ, ʝʩʣʠ ʥʝ ʦʛʦʚʦʨʝʥʦ ʦʩʦʙʦ, ʙʫʜʝʪ 
ʩʯʠʪʘʪʴʩʷ, ʯʪʦ ʠ ʩʫʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ, ʠ ʫʧʨʘʚʣʷʝʤʘʷ ʩʠʩʪʝʤʘ ʘʢʪʠʚ-
ʥʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʤʦʞʝʪ ʦʩʫɦ ʝʩʪʚʣʷʪʴ ʢʘʢ 

ʤʠʥʠʤʫʤ ʘʚʪʦʨʝʬʣʝʢʩʠʶ, çʦʪʨʘʞʘʷè ʧʨʦʮʝʩʩ, ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘ-
ʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ï ʚʪʦʨʦʡ 
ʘʩʧʝʢʪ ʚʟʘʠʤʦʩʚʷʟʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʬʣʝʢʩʠʠ. 

 
 

ʉʫʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 

ʋʧʨʘʚʣʷʝʤʘ ̫ʩʠʩʪʝʤʘ 

ʄʝʪʦʜʦʣʦʛʠʷ 
ʫʧʨʘʚʣʝʥʠʷ 

ʊʝʦʨʠʷ 
ʫʧʨʘʚʣʝʥʠʷ 

 
ʈʠʩ. 3. ʄʝʪʦʜʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪʝʦʨʠʷ ʫʧʨʘʚʣʝʥʠ ̫

 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʩʢʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʪʦ ʝʩʪʴ ʥʘʠʙʦ-

ʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʜʦʧʫʩʪʠʤʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʩʫʙʲʝʢʪʫ ʫʧʨʘʚʣʝʥʠʷ 
ʥʫʞʥʦ ʫʤʝʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʘʢʮʠʠ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ ʥʘ ʪʝ 
ʠʣʠ ʠʥʳʝ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʘ ʪʘ ʠʣʠ ʠʥʘʷ 
ʤʦʜʝʣʴ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ. ʄʦʜʝʣʴ ï ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ï ʣʶʙʦʡ 
ʦʙʨʘʟ, ʘʥʘʣʦʛ (ʤʳʩʣʝʥʥʳʡ ʠʣʠ ʫʩʣʦʚʥʳʡ: ʠʟʦʙʨʘʞʝʥʠʝ, ʦʧʠʩʘʥʠʝ, 
ʩʭʝʤʘ, ʯʝʨʪʝʞ, ʛʨʘʬʠʢ, ʧʣʘʥ, ʢʘʨʪʘ ʠ ʪ.ʧ.) ʢʘʢʦʛʦ-ʣʠʙʦ ʦʙʲʝʢʪʘ, 
ʧʨʦʮʝʩʩʘ ʠʣʠ ʷʚʣʝʥʠʷ (ʦʨʠʛʠʥʘʣʘ ʜʘʥʥʦʡ ʤʦʜʝʣʠ) [149, ʩʪʘʪʴʷ çʄʦ-
ʜʝʣʴè, 5-ʝ ʟʥʘʯʝʥʠʝ]; çʘʥʘʣʦʛ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʧʨʠʨʦʜʥʦʡ 
ʠʣʠ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ <é> çʟʘʤʝʩʪʠʪʝʣʴè ʦʨʠʛʠʥʘʣʘ ʚ ʧʦʟʥʘ-
ʥʠʠ ʠ ʧʨʘʢʪʠʢʝè [160, ʩ. 382]. ʋʩʣʦʚʥʦ ʛʦʚʦʨʷ, ʤʦʜʝʣʴ ʤʦʞʥʦ ʩʯʠ-
ʪʘʪʴ ʦʙʨʘʟʦʤ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʩʫʙʲʝʢʪʘ ʫʧʨʘʚ-
ʣʝʥʠʷ. ʇʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï çʦʪʨʘʞʝʥʠʷè, ʪʦ ʝʩʪʴ ʧʦʩʪʨʦʝʥʠʷ 
ʵʪʦʛʦ ʦʙʨʘʟʘ, ʪʘʢʞʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʝʬʣʝʢʩʠʶ. ɹʦʣʝʝ 
ʪʦʛʦ, ʫʧʨʘʚʣʷʝʤʘʷ ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ 
ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ. ɺʩʝ ʵʪʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʪʨʝʪʝɹ-
ʤʫ ʘʩʧʝʢʪʫ ʚʟʘʠʤʦʩʚʷʟʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʬʣʝʢʩʠʠ. 
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ʏʝʪʚʝʨʪʳʡ ʘʩʧʝʢʪ ʩʚʷʟʘʥ ʩ çʦʪʨʘʞʝʥʠʝʤè ʩʫʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝ-

ʥʠʷ ʠʣʠ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʦʡ (ʨʝʬʣʝʢʩʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ) ʚʥʝh-

ʥʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʤ ʩʫʙʲʝʢʪʦʚ ʠʣʠ ʦʙʲʝʢʪʦʚ, ʷʚʣʝʥʠʡ ʠʣʠ 
ʧʨʦʮʝʩʩʦʚ, ʠʭ ʩʚʦʡʩʪʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ/ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɼʣʷ ʩʫʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ, 
ʥʘʧʨʠʤʝʨ, ʚʥʝʰʥʷʷ ʩʨʝʜʘ; ʜʣʷ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ ï 
ʚʥʝʰʥʷʷ ʩʨʝʜʘ ʠ/ʠʣʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ. ɼʝʡ-
ʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʫʧʨʘʚʣʷʝʤʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʘʢʪʠʚ-
ʥʳʭ ʘʛʝʥʪʦʚ, ʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 
ʨʝʬʣʝʢʩʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʪʘʣʴʥʳʭ. ʀʤʝʥʥʦ ʵʪʦʪ ʘʩʧʝʢʪ ï ʚʟʘʠʤʥʘʷ 
ʨʝʬʣʝʢʩʠʷ ʫʧʨʘʚʣʷʝʤʳʭ ʩʫʙʲʝʢʪʦʚ ï ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 
ʥʠʞʝ (ʩʤ. ʚʪʦʨʫʶ ʠ ʪʨʝʪʴʶ ʛʣʘʚʳ). 
ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʯʝʪʳʨʝ ʘʩʧʝʢʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʫʣʝʚʦʤʫ ʨʘʥʛʫ 

ʨʝʬʣʝʢʩʠʠ ï çʦʮʝʥʢʝè (ʩʤ. ʚʳʰʝ). ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ, 
ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʈʠʩ. 1, ʤʦʞʥʦ ʝʜʠʥʦʦʙʨʘʟʥʦ ʦʧʠʩʳʚʘʪʴ ʨʝʬʣʝʢʩʠʶ 
ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ ʜʨʫʛʠʭ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʨʘʥʛʦʚ. ʅʘʧʨʠʤʝʨ, ʨʝʬʣʝʢ-
ʩʠʝʡ ʧʝʨʚʦʛʦ ʨʘʥʛʘ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʫʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙ 
ʦʮʝʥʢʝ ʪʝʤ ʠʣʠ ʠʥʳʤ ʫʧʨʘʚʣʷʝʤʳʤ ʩʫʙʲʝʢʪʦʤ (ʘʛʝʥʪʦʤ) ʜʨʫʛʠʭ 
ʘʛʝʥʪʦʚ. ʈʝʬʣʝʢʩʠʝʡ ʚʪʦʨʦʛʦ ʨʘʥʛʘ ʙʫʜʝʪ ʦʮʝʥʢʘ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝ-
ʤʦʡ ʵʪʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʫʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ. ʀ ʪ.ʜ. 
ʉʫʱʝʩʪʚʝʥʥʦ ʩʣʝʜʫʶʱʝʝ ï ʇʈʆʎɽʉʉ ʀ/ʀʃʀ ʈɽɿʋʃʔʊɸʊ 

ʈɽʌʃɽʂʉʀʀ ʄʆɻʋʊ ɹʓʊʔ ʇʈɽɼʄɽʊʆʄ ʋʇʈɸɺʃɽʅʀʗ, ʪʦ 
ʝʩʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʠʟʤʝʥʷʝʤʳʤ ʩʫʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʦ-
ʥʝʥʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ. ʀʤʝʥʥʦ ʵʪʘ ʚʟʘʠʤʦʩʚʷʟʴ 
ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʬʣʝʢʩʠʠ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 
ʫʧʨʘʚʣʝʥʠʠ ʠ ʦ ʨʝʬʣʝʢʩʠʚʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝ-
ʤʳʭ ʥʠʞʝ! ʌʘʢʪʠʯʝʩʢʠ, ʚʩʷ ʢʥʠʛʘ ʩʦʜʝʨʞʠʪ ʪʝʦʨʠʶ ʠ ʧʨʠʤʝʨʳ ʪʦʛʦ, 
ʢʘʢ ʫʧʨʘʚʣʷʪʴ ʨʝʬʣʝʢʩʠʝʡ. 
ɺ ʢʘʯʝʩʪʚʝ ʦʪʩʪʫʧʣʝʥʠʷ ʦʪʤʝʪʠʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ/ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ 
ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ, 
ʚʢʣʶʯʘʶʱʠʭ ʯʝʣʦʚʝʢʘ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʪʨʘʥʩʣʠʨʫʶʪʩʷ ʚ 
ʦʙʣʘʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫ-
ʞʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʫʣʴʪʠʘʛʝʥʪʥʳʝ ʩʠʩʪʝʤʳ (ʄɸʉ) [266], ʢʦʪʦ-
ʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ 
ʘʚʪʦʥʦʤʥʳʭ ʘʛʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʡ ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʠʨʦʜʳ 
(ʭʨʝʩʪʦʤʘʪʠʡʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʘ ʤʦʙʠʣʴʥʳʭ ʨʦʙʦʪʦʚ ï 
ʩʤ., ʥʘʧʨʠʤʝʨ, [57]). ʊʘʢʠʝ ʩʚʦʡʩʪʚʘ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤ, ʢʘʢ 
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ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʘʛʝʥʪʦʚ, 
ʧʨʠʜʘʶʪ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʚʘʞʥʳʝ ʵʤʝʨʜʞʝʥʪʥʳʝ ʩʚʦʡʩʪʚʘ 
(ʘʚʪʦʥʦʤʥʦʩʪʴ, ʤʝʥʴʰʘʷ ʫʷʟʚʠʤʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠ-
ʷʤ ʠ ʜʨ.). 
ʄɸʉ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʞʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʨʫʢʪʫʨʦʡ. ʊʘʢ, ʪʠʧʦʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʛʝʥʪʘ ʠʤʝʝʪ 
ʥʝʩʢʦʣʴʢʦ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ï ʩʤ. ʈʠʩ. 4. ʅʘ ʦʧʝʨʘʮʠʦʥʥʦʤ 
(ʠʩʧʦʣʥʠʪʝʣʴʥʦʤ) ʫʨʦʚʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʜʝʡʩʪʚʠʡ, 
ʥʘʧʨʠʤʝʨ ï ʩʪʘʙʠʣʠʟʘʮʠʷ ʜʚʠʞʝʥʠʷ ʧʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʅʘ 
ʪʘʢʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʜʝʡʩʪʚʠʡ (ʥʘʧʨʠʤʝʨ, 
ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʢʘʢ ʚʳʙʦʨ ʪʨʘʝʢʪʦʨʠʡ ʠʣʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯ 
ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ), ʚ ʪʦʤ ʯʠʩʣʝ ï ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ. ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʦʪʚʝʯʘʝʪ ʟʘ 
ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʦʙʫʯʝʥʠʝ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʧʦʚʝʜʝʥʠʷ ʘʛʝʥʪʦʚ, ʘ 
ʪʘʢʞʝ ʟʘ ʢʦʦʧʝʨʘʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ï ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ 
ʥʘʙʦʨʦʤ ʘʛʝʥʪʦʚ ʝʜʠʥʦʡ ʟʘʜʘʯʠ. ɿʜʝʩʴ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʪʘʥʦʚʠʪʩʷ 
ʩʧʦʩʦʙʥʦʩʪʴ ʘʛʝʥʪʘ ʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ, ʘʜʘʧʪʘ-
ʮʠʠ, ʦʙʫʯʝʥʠʶ ʠ ʈɽʌʃɽʂʉʀʀ. ʀ, ʥʘʢʦʥʝʮ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʫʨʦ-
ʚʝʥʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʥʮʠʧʘʤ ʮʝʣʝʧʦʣʘʛʘʥʠʷ. ʅʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ 
ʠʩʧʦʣʟɹʫʝʪʩʷ ʪʦʪ ʠʣʠ ʠʥʦʡ ʘʧʧʘʨʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʢʘʢ ʧʨʘʚʠʣʦ, 
ʤʝʪʦʜʳ, ʧʨʠʤʝʥʠʤʳʝ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʨʦʚʥʝ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘ-
ʥʳ ʠ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ï ʩʤ. ʈʠʩ. 4). 
ʆʜʥʦʡ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʠ ʪʝʦʨʠʠ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʩʠ-

ʩʪʝʤ, ʠ ʪʝʦʨʠʠ ʠʛʨ (ʩʤ. ʥʠʞʝ), ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʧʦʩʣʝʜ-
ʥʠʝ ʜʚʘ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʚʝʨʭʥʠʝ ʫʨʦʚʥʠ 
ʘʨʭʠʪʝʢʪʫʨʳ ʘʛʝʥʪʘ) ʷʚʣʷʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʠʥʪʝʛʨʘ-
ʮʠʠ ʵʪʠʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʪʝʦʨʠʷ ʠʛʨ (ʚ ʨʘʤʢʘʭ ʪʘʢ 
ʥʘʟʳʚʘʝʤʦʡ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠʛʨ) ʜʚʠʞʝʪʩʷ çʩʚʝʨʭʫ ʚʥʠʟè ï 
ʦʪ ʝʜʠʥʦʛʦ ʦʧʠʩʘʥʠʷ ʠʛʨʳ ʢ ʝʛʦ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ 
ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʧʦʚʝʜʝʥʠʷ ʠ ʨʝʘ-
ʣʠʟʘʮʠʠ ʨʘʚʥʦʚʝʩʠʡ. ɸ ʪʝʦʨʠʷ ʄɸʉ, ʜʚʠʛʘʷʩʴ çʩʥʠʟʫ ʚʚʝʨʭè, ʪʦ ʝʩʪʴ 
ʧʘʨʘʣʣʝʣʴʥʳʤ, ʥʦ ʚ ʩʠʣʫ ʣʦʢʘʣʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʩʦʦʙʱʝʩʪʚ ï ʥʝ 
ʩʦʚʧʘʜʘʶʱʠʤ ʧʫʪʝʤ, ʩʪʨʝʤʠʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʫʯʠʪʳʚʘʪʴ ʩʪʨʘʪʝʛʠʯʝ-
ʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʠ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴ ʘʛʝʥʪʦʚè, ʚʢʣʶʯʘʷ ʠʭ ʩʧʦ-
ʩʦʙʥʦʩʪʴ ʢ ʨʝʬʣʝʢʩʠʠ [112]. ʇʦʚʝʜʝʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʢʪʠʚʥʳʭ 
ʩʫʙʲʝʢʪʦʚ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ʠʛʨ, ʢʦʪʦʨʘʷ ʥʘ ʩʝʛʦʜʥʷʰ-
ʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʚ ʪʝʦʨʠʠ 
ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʘʤʠ, ʚʢʣʯʁʘʶʱʠʤʠ ʯʝʣʦʚʝʢʘ. 



 

ɿɸɼɸʏʀ   

 

ʇʨʦʪʠʚʦʙʦʨʩʪʚʦ, 

ʠʝʨʘʨʭʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ 

 

 

ʂʦʣʣʝʢʪʠʚʥʦʝ 

ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʡ 

 

ʂʦʦʧʝʨʘʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

 

Confrontation 

Hierarchies 

 

 

 

Collective 

Decision-making 

 

 

Cooperative 

Control 

 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 

 

 

 

ʇʣʘʥʠʨʦʚʘʥʠʝ 

 

Distributed 

Optimization (e.g. 

Task Assignment) 

 

Mission Planning 

 

 

ʈʝʘʣʠʟʘʮʠʷ 

 

 

 

Formation Control 

 

 

ʉʪʘʙʠʣʠʟʘʮʠʷ Consensus Problem  
 

ɼ
ʠ
ʥ
ʘ
ʤ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʝ
 

ʩ
ʠ
ʩ
ʪ
ʝ
ʤ
ʳ

 ʀ
ʩ
ʢ
ʫ
ʩ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʳ
ʡ
 

ʠ
ʥ
ʪ
ʝ
ʣ
ʣ
ʝ
ʢ
ʪ

 

ʄ
ʦ
ʜ
ʝ
ʣ
ʠ
 

ʢ
ʦ
ʣ
ʣ
ʝ
ʢ
ʪ
ʠ
ʚ
ʥ
ʦ
ʛ
ʦ
 

ʧ
ʦ
ʚ
ʝ
ʜ
ʝ
ʥ
ʠ
ʷ

 

ʊ
ʝ
ʦ
ʨ
ʠ
ʷ
 
ʠ
ʛ
ʨ

 

ʀʩʧʦʣʥʠʪʝʣʴʥʳʡ 
(ʦʧʝʨʘʪʠʚʥʳʡ) 
ʫʨʦʚʝʥʴ 

ɼʝʡʩʪʚʠʝ 

ʊʘʢʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ 
ʫʨʦʚʝʥʴ 

(ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, 
ʘʜʘʧʪʘʮʠʷ, ʦʙʫʯʝʥʠʝ, 
ʈɽʌʃɽʂʉʀʗ) 

ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ 
ʫʨʦʚʝʥʴ 

(ʮʝʣʝʧʦʣʘʛʘʥʠʝ ʠ 
ʫʧʨʘʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʘʤʠ  
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ) 

ɺ
ʥ
ʝ
ʰ
ʥ
ʷ
ʷ
 
 
 
 
 
 
 
ʠ
ʥ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
ʷ

 

 
ʈʠʩ. 4. ʄɸʉ: ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʘʛʝʥʪʘ 



 16 

ʊʝʦʨʠʷ ʠʛʨ. ʌʦʨʤʘʣʴʥʳʝ (ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ) ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ 
ʯʝʣʦʚʝʢʘ ʩʦʟʜʘʶʪʩʷ ʠ ʠʟʫʯʘʶʪʩʷ ʫʞʝ ʙʦʣʝʝ ʧʦʣʫʪʦʨʘ ʚʝʢʦʚ (ʩʤ. 
ʦʙʟʦʨ ʚ [1]) ʠ ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʢʘʢ ʚ ʪʝʦʨʠʠ ʫʧʨʘʚ-
ʣʝʥʠʷ, ʵʢʦʥʦʤʠʢʝ, ʧʩʠʭʦʣʦʛʠʠ, ʩʦʮʠʦʣʦʛʠʠ ʠ ʪ.ʜ., ʪʘʢ ʠ ʧʨʠ ʨʝʰʝʥʠʠ 
ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ 
ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʯʠʥʘʷ ʩ 40-ʭ ʛʦʜʦʚ XX ʚʝʢʘ ï ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ 
ʪʝʦʨʠʠ ʠʛʨ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʜʘʪʠʨʫʶʪ 1944 ʛʦʜʦʤ (ʚʭrʦʜ ʧʝʨʚʦʛʦ 
ʠʟʜʘʥʠʷ ʢʥʠʛʠ ɼʞʦʥʘ ʬʦʥ ʅʝʡʤʘʥʘ ʠ ʆʩʢʘʨʘ ʄʦʨʛʝʥʰʪʝʨʥʘ çʊʝʦ-
ʨʠʷ ʠʛʨ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝè [101]). 
ʇʦʜ ʠʛʨʦʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩʫʙʲʝʢʪʦʚ, ʠʥʪʝʨʝʩʳ ʢʦʪʦʨʳʭ ʥʝ ʩʦʚʧʘʜʘʶʪ (ʦʪʤʝʪʠʤ, ʯʪʦ ʚʦʟʤʦʞʥʦ 
ʠ ʜʨʫʛʦʝ ʧʦʥʠʤʘʥʠʝ ʠʛʨʳ ï ʢʘʢ çʚʠʜʘ ʥʝʧʨʦʜʫʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʤʦʪʠʚ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʝʝ ʨʝʟʫʣʴʪʘʪʘʭ, ʘ ʚ ʩʘʤʦʤ ʧʨʦʮʝʩʩʝè 
[149, ʩ. 475] ï ʩʤ. ʪʘʢʞʝ [103, 163], ʛʜʝ ʧʦʥʷʪʠʝ ʠʛʨʳ ʪʨʘʢʪʫʝʪʩʷ 
ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʦ). 
ʊʝʦʨʠʷ ʠʛʨ ï ʨʘʟʜʝʣ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʠʩʩʣʝʜʫʶʱʠʡ ʤʦ-

ʜʝʣʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʦʚʧʘʜʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʩʪʦʨʦʥ 
(ʠʛʨʦʢʦʚ), ʢʦʛʜʘ ʢʘʞʜʘʷ ʩʪʦʨʦʥʘ ʩʪʨʝʤʠʪʩʷ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʨʘʟʚʠ-
ʪʠʝ ʩʠʪʫʘʮʠʠ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʘʭ [43]. ɼʘʣʝʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 
ʩʫʙʲʝʢʪʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʨʝʰʝʥʠʷ (ʠʛʨʦʢʘ), ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ 
ʘʛʝʥʪ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʝʢʦʦʧʝʨʘ-
ʪʠʚʥʳʝ ʩʪʘʪʠʯʝʩʢʠʝ ʠʛʨʳ ʚ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ, ʪʦ ʝʩʪʴ ʠʛʨʳ, ʚ ʢʦʪʦ-
ʨʳʭ ʘʛʝʥʪʳ ʦʜʥʦʢʨʘʪʥʦ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʥʝʟʘʚʠʩʠʤʦ ʚʳʙʠʨʘʶʪ ʩʚʦʠ 
ʜʝʡʩʪʚʠʷ (ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʢʦʣʣʝʢʪʠʚ-
ʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʨʘʟʜʝʣʝ 3.4). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʪʝʦʨʠʠ ʠʛʨ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʠ-

ʩʘʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʠʭ ʘʛʝʥʪʦʚ, ʠʥʪʝʨʝʩʳ ʢʦʪʦʨʳʭ ʥʝ 
ʩʦʚʧʘʜʘʶʪ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʚʳʠʛʨʳʰ, ʧʦʣʝʟʥʦʩʪʴ ʠ ʪ.ʜ.) 
ʢʘʞʜʦʛʦ ʟʘʚʠʩʷʪ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʪ ʜʝʡʩʪʚʠʡ ʚʩʝʭ [43, 252]. ʀʪʦʛʦʤ 
ʧʦʜʦʙʥʦʛʦ ʦʧʠʩʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟ ʨʘʟʫʤʥʦʛʦ ʠ çʫʩʪʦʡʯʠʚʦʛʦè 
ʠʩʭʦʜʘ ʠʛʨʳ ï ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ʠʛʨʳ (ʨʘʚʥʦʚʝʩʠʷ). 
ʆʧʠʩʘʥʠʝ ʠʛʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʜʘʥʠʠ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 
- ʤʥʦʞʝʩʪʚʘ ʘʛʝʥʪʦʚ; 
- ʧʨʝʜʧʦʯʪʝʥʠʡ ʘʛʝʥʪʦʚ (ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʳʠʛʨʳʰʝʡ ʦʪ ʜʝʡ-

ʩʪʚʠʡ): ʧʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ (ʠ ʵʪʠʤ ʦʪʨʘʞʘʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥ-
ʥʦʩʪʴ ʧʦʚʝʜʝʥʠʷ), ʯʪʦ ʢʘʞʜʳʡ ʘʛʝʥʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʤʘʢʩʠʤʠʟʘʮʠʠ 
ʩʚʦʝʛʦ ʚʳʠʛʨʳʰʘ; 

- ʤʥʦʞʝʩʪʚ ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ; 
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- ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ (ʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʫʱʝʩʪʚʝʥ-
ʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, ʢʦʪʦʨʦʡ ʦʥʠ ʦʙʣʘʜʘʶʪ ʥʘ ʤʦʤʝʥʪ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-
ʥʠʡ ʦ ʚʳʙʠʨʘʝʤʳʭ ʜʝʡʩʪʚʠ̫ ʭ); 

- ʧʦʨʷʜʢʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʧʦʨʷʜʦʢ ʭʦʜʦʚ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʴ ʚʳʙʦʨʘ ʜʝʡʩʪʚʠʡ). 
ʋʩʣʦʚʥʦ ʛʦʚʦʨʷ, ʤʥʦʞʝʩʪʚʦ ʘʛʝʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪ, ʢʪʦ ʫʯʘʩʪʚʫʝʪ ʚ 

ʠʛʨʝ. ʇʨʝʜʧʦʯʪʝʥʠʷ ʦʪʨʘʞʘʶʪ, ʯʪʦ ʭʦʪʷʪ ʘʛʝʥʪʳ, ʤʥʦʞʝʩʪʚʘ ʜʦʧʫ-
ʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ ï ʯʪʦ ʦʥʠ ʤʦʛʫʪ, ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ï ʯʪʦ ʦʥʠ 
ʟʥʘʶʪ, ʘ ʧʦʨʷʜʦʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ï ʢʦʛʜʘ ʦʥʠ ʚʳʙʠʨʘʶʪ ʜʝʡ-
ʩʪʚʠʷ. 
ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʜʘʶʪ ʠʛʨʫ, ʥʦ ʦʥʠ ʥʝʜʦʩʪʘʪʦʯʥʳ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʩʢʘʟʘʪʴ ʝʝ ʠʩʭʦʜ ï ʨʝʰʝʥʠʝ ʠʛʨʳ (ʠʣʠ ʨʘʚʥʦʚʝ-
ʩʠʝ ʠʛʨʳ), ʪʦ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʮʠʦʥʘʣʴʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʩ ʪʦʡ ʠʣʠ 
ʠʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ [30, 43, 44]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 
ʜʝʥʴ ʚ ʪʝʦʨʠʠ ʠʛʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ ʨʘʚʥʦʚʝ-
ʩʠʷ ï ʧʨʠʥʠʤʘʷ ʪʝ ʠʣʠ ʠʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʧʨʠʥʮʠʧʘʭ ʧʨʠʥʷʪʠʷ 
ʘʛʝʥʪʘʤʠ ʨʝʰʝʥʠʡ, ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʨʝʰʝʥʠʷ. ʇʦʵʪʦʤʫ 
ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʣʶʙʦʛʦ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʚʢʣʶ-
ʯʘʷ ʥʘʩʪʦʷʱʫʶ ʨʘʙʦʪʫ) ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʨʘʚʥʦʚʝʩʠʷ. 
ʊʘʢ ʢʘʢ ʨʝʬʣʝʢʩʠʚʥʳʝ ʠʛʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʪʘʢʦʝ ʠʥʪʝʨʘʢʪʠʚʥʦʝ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʛʝʥʪʦʚ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʥʘ 
ʦʩʥʦʚʝ ʠʝʨʘʨʭʠʠ ʩʚʦʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʪʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʷʚʣʷʝʪʩʷ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʘʛʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʝʝ ʢʘʯʝʩʪʚʝʥ-
ʥʦʤ ʦʙʩʫʞʜʝʥʠʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 
ʈʦʣʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ʆʙʱʝʝ ʟʥʘʥʠʝ. ɺ ʪʝʦʨʠʠ ʠʛʴʫʨ, 

ʬʠʣʦʩʦʬʠʠ, ʧʩʠʭʦʣʦʛʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʜʨʫʛʠʭ ʦʙʣʘ-
ʩʪʷʭ ʥʘʫʢʠ (ʩʤ. ʦʙʟʦʨ rʚ [224, 250]) ʩʫʱʝʩʪʚʝʥʥʳ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷ (beliefs) ʘʛʝʥʪʦʚ ʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, ʥʦ ʠ ʠʭ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ ʠ ʪ.ʜ. ʉʦʚʦʢʫʧʥʦʩʪʴ 
ʵʪʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʠʝʨʘʨʭʠʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ (hierarchy 
of beliefs) ʠ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʤʦʜʝʣʠʨʫʝʪʩʷ ʜʝʨʝʚʦʤ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ (ʩʤ. ʥʠʞʝ). ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚ 
ʩʠʪʫʘʮʠʷʭ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʤʦʜʝʣʠʨʫʝʤʳʭ ʚ 
ʪʝʦʨʠʠ ʠʛʨ) ʢʘʞʜʳʡ ʘʛʝʥʪ ʧʝʨʝʜ ʚʳʙʦʨʦʤ ʩʚʦʝʛʦ ʜʝʡʩʪʚʠʷ ʜʦʣʞʝʥ 
çʧʨʝʜʩʢʘʟʘʪʴè ʧʦʚʝʜʝʥʠʝ ʦʧʧʦʥʝʥʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʫ ʥʝʛʦ ʜʦʣʞʥʳ ʙʳʪʴ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʠʜʝʥʠʠ ʠʛʨʳ ʦʧʧʦʥʝʥʪʘʤʠ. ʅʦ 
ʦʧʧʦʥʝʥʪʳ ʜʦʣʞʥʳ ʧʨʦʜʝʣʘʪʴ ʪʦ ʞʝ ʩʘʤʦʝ, ʧʦʵʪʦʤʫ ʥʝʦʧʨʝʜʝʣʝʥ-
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ʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʡ ʠʛʨʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʨʘʟʳʛʨʘʥʘ, ʧʦʨʦʞʜʘʝʪ 
ʙʝʩʢʦʥʝʯʥʫʶ ʠʝʨʘʨʭʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫʯʘʩʪʥʠʢʦʚ ʠʛʨʳ. 
ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʠʤʝʶʪʩʷ ʜʚʘ ʘʛʝʥʪʘ ï ɸ ʠ ɹ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʤʦʞʝʪ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥ-

ʥʳʝ ʥʝʨʝʬʣʝʢʩʠʚʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʤ ʧʘʨʘʤʝʪʨʝ q, 
ʢʦʪʦʨʳʡ ʤʳ ʙʫʜʝʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʟʳʚʘʪʴ ʩʦʩʪʦʷʥʠʝʤ ʧʨʠʨʦʜʳ 

(state of nature, state of the world). ʆʙʦʟʥʘʯʠʤ ʵʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ qɸ ʠ 

qɹ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʦ ʢʘʞʜʳʡ ʠʟ ʘʛʝʥʪʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʘ ʨʝʬʣʝʢ-
ʩʠʠ ʧʝʨʚʦʛʦ ʨʘʥʛʘ ʤʦʞʝʪ ʟʘʜʫʤʘʪʴʩʷ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦʧʧʦʥʝʥʪʘ. 

ʕʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ) ʦʙʦʟʥʘʯʠʤ qɸɹ 

ʠ qɹɸ, ʛʜʝ qɸɹ ï ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʛʝʥʪʘ ɸ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʘʛʝʥʪʘ ɹ, 
qɹɸ ï ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʛʝʥʪʘ ɹ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʘʛʝʥʪʘ ɸ. ʅʦ ʵʪʠʤ 
ʜʝʣʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ï ʢʘʞʜʳʡ ʠʟ ʘʛʝʥʪʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʘ 
ʜʘʣʴʥʝʡʰʝʡ ʨʝʬʣʝʢʩʠʠ (ʨʝʬʣʝʢʩʠʠ ʚʪʦʨʦʛʦ ʨʘʥʛʘ) ʤʦʞʝʪ ʟʘʜʫʤʘʪʴʩʷ 
ʥʘʜ ʪʝʤ, ʢʘʢʦʚʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʧʧʦʥʝʥʪʘ ʦ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ. ʊʘʢ 

ʧʦʨʦʞʜʘʶʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ï qɸɹɸ ʠ qɹɸɹ. ʇʨʦ-
ʮʝʩʩ ʧʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ ʤʦʞʝʪ 
ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ (ʥʠʢʘʢʠʭ ʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ 
ʫʚʝʣʠʯʝʥʠʶ ʨʘʥʛʘ ʨʝʬʣʝʢʩʠʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ). ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ï qɸ, qɹ, qɸɹ, qɹɸ, qɸɹɸ, qɹɸɹ ʠ ʪ.ʜ. ï ʦʙʨʘʟʫʝʪ ʠʝʨʘʨʭʠʶ 
ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 
ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ï ʢʦʛʜʘ ʚʩʝ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʠ ʪ.ʜ. ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʩʦʚʧʘ-
ʜʘʶʪ ï ʷʚʣʷʝʪʩʷ ʦʙʱʝʝ ʟʥʘʥʠʝ. ɹʦʣʝʝ ʢʦʨʨʝʢʪʥʦ, ʪʝʨʤʠʥ çʦʙʱʝʝ 
ʟʥʘʥʠʝè (common knowledge) ʚʚʝʜʝʥ ʚ [239] ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʬʘʢʪʘ, 
ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠ̫ ʤ: 

1) ʦ ʥʝʤ ʠʟʚʝʩʪʥʦ ʚʩʝʤ ʘʛʝʥʪʘʤ; 
2) ʚʩʝʤ ʘʛʝʥʪʘʤ ʠʟʚʝʩʪʥʦ 1; 
3) ʚʩʝʤ ʘʛʝʥʪʘʤ ʠʟʚʝʩʪʥʦ 2 ʠ ʪ.ʜ. ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ 
ʌʦʨʤʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʙʱʝʛʦ ʟʥʘʥʠʷ ʧʨʝʜʣʦʞʝʥʘ ʚ [187] ʠ ʧʦʣʫ-

ʯʠʣʘ ʨʘʟʚʠʪʠʝ ʚʦ ʤʥʦʞʝʩʪʚʝ ʨʘʙʦʪ ï ʩʤ. [188, 190, 216, 217, 218, 226, 
230, 249, 268 ʠ ʜʨ.]. 
ʄʦʜʝʣʷʤ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ ï ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ ʠ ʦʙʱʝʤʫ ʟʥʘʥʠʶ ï ʚ ʪʝʦʨʠʠ ʠʛʨ ʧʦʩʚʷʱʝʥʘ, ʬʘʢʪʠʯʝʩʢʠ ʮʝʣʠ-
ʢʦʤ, ʥʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ, ʧʦʵʪʦʤʫ ʧʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ, ʠʣʣʶʩʪʨʠʨʫʶ-
ʱʠʝ ʨʦʣʴ ʦʙʱʝʛʦ ʟʥʘʥʠʷ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ï ʬʠʣʦʩʦʬʠʠ, 
ʧʩʠʭʦʣʦʛʠʠ ʠ ʜʨ. (ʩʤ. ʪʘʢʞʝ ʦʙʟʦʨ [215]). 
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ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʣʦʩʦʬʠʠ ʦʙʱʝʝ ʟʥʘʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʣʦʩʴ ʧʨʠ 
ʠʟʫʯʝʥʠʠ ʩʦʛʣʘʰʝʥʠʡ [239, 276, 277]. ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʡ ʧʨʠ-
ʤʝʨ. ɺ ʇʨʘʚʠʣʘʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʟʘʧʠʩʘʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʫʯʘʩʪ-
ʥʠʢ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʦʣʞʝʥ ʩʦʙʣʶʜʘʪʴ ʵʪʠ ʧʨʘʚʠʣʘ, ʘ ʪʘʢʞʝ 
ʚʧʨʘʚʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʠʭ ʩʦʙʣʶʜʘʶʪ ʜʨʫʛʠʝ ʫʯʘʩʪʥʠʢʠ 
ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʅʦ ʜʨʫʛʠʝ ʫʯʘʩʪʥʠʢʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 
ʪʘʢʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʚʝʨʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʦʩʪʘʣʴʥʳʝ ʩʦʙʣʶʜʘʶʪ ʧʨʘ-
ʚʠʣʘ, ʠ ʪ.ʜ. ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʛʣʘʰʝʥʠʝ çʩʦʙʣʶ-
ʜʘʪʴ ʇɼɼè ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. 
ɺ ʧʩʠʭʦʣʦʛʠʠ ʩʫʱʝʩʪʚʫʝʪ ʧʦʥʷʪʠʝ ʜʠʩʢʫʨʩʘ (ʦʪ ʣʘʪ. discursus ï 

ʨʘʩʩʫʞʜʝʥʠʝ, ʜʦʚʦʜ) ï çʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʧʨʦʰʣʳʤ ʦʧʳʪʦʤ ʨʝʯʝʚʦʝ 
ʤʳʰʣʝʥʠʝ ʯʝʣʦʚʝʢʘ; ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʧʨʦʮʝʩʩ ʩʚʷʟʘʥʥʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ 
ʨʘʩʩʫʞʜʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʧʦʩʣʝʜʫʶʱʘʷ ʤʳʩʣʴ ʦʙʫʩʣʦʚʣʝʥʘ 
ʧʨʝʜʳʜʫʱʝʡè [139, ʩ. 99]. ʈʦʣʴ ʦʙʱʝʛʦ ʟʥʘʥʠʷ ʚ ʧʦʥʠʤʘʥʠʠ ʜʠʩʢʫʨʩʘ 
ʠʣʣʁʩʪʨʠʨʫʝʪʩʷ ʚ [206, 215] ʩʣʝʜʫʶʱʠʤ ʧʨʠʤʝʨʦʤ. 
ɼʚʘ ʯʝʣʦʚʝʢʘ ʚʳʭʦʜʷʪ ʠʟ ʢʠʥʦʪʝʘʪʨʘ. ʆʜʠʥ ʩʧʨʘʰʠʚʘʝʪ ʜʨʫʛʦʛʦ: 

çʂʘʢ ʪʝʙʝ ʬʠʣʴʤ?è. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʪʦʨʦʡ ʯʝʣʦʚʝʢ ʧʦʥʷʣ ʚʦʧʨʦʩ, ʦʥ 
ʜʦʣʞʝʥ ʧʦʥʷʪʴ, ʯʪʦ ʝʛʦ ʩʧʨʘʰʠʚʘʶʪ ʦ ʪʦʤ ʬʠʣʴʤʝ, ʢʦʪʦʨʳʡ ʦʥʠ 
ʪʦʣʴʢʦ ʯʪʦ ʚʤʝʩʪʝ ʧʦʩʤʦʪʨʝʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ, ʯʪʦ 
ʵʪʦ ʧʦʥʠʤʘʝʪ ʧʝʨʚʳʡ. ɿʘʜʘʶʱʠʡ ʚʦʧʨʦʩ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʣʞʝʥ 
ʙʳʪʴ ʫʚʝʨʝʥ, ʯʪʦ ʚʪʦʨʦʡ ʧʦʡʤʝʪ, ʯʪʦ ʨʝʯʴ ʠʜʝʪ ʦ ʪʦʤ ʬʠʣʴʤʝ, ʢʦʪʦ-
ʨr ʡ ʦʥʠ ʧʦʩʤʦʪʨʝʣʠ, ʠ ʪ.ʜ. ʊʦ ʝʩʪʴ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
(ʦʙʱʝʥʠʷ) çʬʠʣʴʤè ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʱʠʤ ʟʥʘʥʠʝʤ (ʣʶʜʠ ʜʦʣʞʥʳ 
ʜʦʩʪʠʯʴ ʩʦʛʣʘʰʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʷʟʳʢʘ [239]). 
ɺʟʘʠʤʥʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʘʛʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʪʘʢʞʝ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ [216, 218, 226], ʚ 
ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ [225, 243] ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. 
ɺ ʪʝʦʨʠʠ ʠʛʨ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʩʝ

1
 ʧʘʨʘʤʝʪʨʳ 

ʠʛʨʳ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ, ʪʦ ʝʩʪʴ ʢʘʞʜʦʤʫ ʘʛʝʥʪʫ ʠʟʚʝʩʪʥʳ ʚʩʝ 
ʧʘʨʘʤʝʪʨʳ ʠʛʨʳ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʵʪʦ ʠʟʚʝʩʪʥʦ ʚʩʝʤ ʘʛʝʥʪʘʤ, ʠ ʪ.ʜ. ʜʦ 
ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʊʘʢʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʲʝʢʪʠʚʥʦʤʫ 
ʦʧʠʩʘʥʠʶ ʠʛʨʳ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʮʝʧʮʠʶ ʨʘʚʥʦ-

                                                                 
1 ɽʩʣʠ ʚ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʪʦ ʠʩʧʦʣʴʟʫʁ ʪʩʷ 
ʧʨʦʮʝʜʫʨʳ ʫʩʪʨʘʥʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʜʝʪʝʨʤʠʥʠ-
ʨʦʚʘʥʥʫʶ ʤʦʜʝʣʴ. 
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ʚʝʩʠʷ ʅʵʰʘ
2
 [255] ʢʘʢ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʠʩʭʦʜʘ ʥʝʢʦʦʧʝʨʘʪʠʚʥʦʡ 

ʠʛʨʳ (ʪʦ ʝʩʪʴ ʠʛʨʳ, ʚ ʢʦʪʦʨʦʡ ʥʝʚʦʟʤʦʞʥʳ ʧʝʨʝʛʦʚʦʨʳ ʤʝʞʜʫ ʘʛʝʥ-
ʪʘʤʠ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʢʦʘʣʠʮʠʡ, ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʦʚʤʝʩʪʥʳʭ 
ʜʝʡʩʪʚʠʡ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʠʛʨʳʰʝʡ ʠ ʪ.ʜ.). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʙ ʦʙʱʝʤ ʟʥʘʥʠʠ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʩʝ 
ʘʛʝʥʪʳ ʟʥʘʶʪ, ʚ ʢʘʢʫʶ ʠʛʨʫ ʦʥʠ ʠʛʨʘʶʪ, ʠ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʛʨʝ 
ʩʦʚʧʘʜʘʶʪ. 
ɺʤʝʩʪʦ ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝʯʪʦ ʙʦʣʝʝ 

ʩʣʦʞʥʦʝ ï ʝʛʦ ʩʪʨʘʪʝʛʠʶ, ʪʦ ʝʩʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʠʤʝʶʱʝʡʩʷ ʫ ʘʛʝʥʪʘ 
ʠʥʬʦʨʤʘʮʠʠ ʚ ʤʥʦʞʝʩʪʚʦ ʝʛʦ ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ. ʇʨʠʤʝʨʘʤʠ 
ʤʦʛʫʪ ʩʣʫʞʠʪʴ: ʩʪʨʘʪʝʛʠʠ ʚ ʤʥʦʛʦʰʘʛʦʚʦʡ ʠʛʨʝ, ʩʤʝʰʘʥʥʳʝ ʩʪʨʘʪʝ-
ʛʠʠ, ʩʪʨʘʪʝʛʠʠ ʚ ʤʝʪʘʠʛʨʘʭ ʍʦʚʘʨʜʘ [232, 233] (ʩʤ. ʪʘʢʞʝ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʠʛʨ [36, 73, 74]). ʆʜʥʘʢʦ ʠ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ 
ʧʨʘʚʠʣʘ ʠʛʨʳ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. ʅʘʢʦʥʝʮ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, 
ʯʪʦ ʠʛʨʘ ʚʳʙʠʨʘʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʢʦʪʦ-
ʨʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ ï ʪʘʢ ʥʘʟʳ-
ʚʘʝʤʳʝ ʙʘʡʝʩʦʚʳ ʠʛʨʳ [221, 227, 252]. 
ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʢʘʞʜʳʡ ʠʟ ʘʛʝʥʪʦʚ ʤʦʞʝʪ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ ʠʛʨʳ, ʠ ʢʘʞʜʦʤʫ ʠʟ ʵʪʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ ʩʫʙʲʝʢʪʠʚʥʦʝ ʦʧʠʩʘʥʠʝ ʠʛʨʳ [36]. ʇʨʠ ʵʪʦʤ 
ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʘʛʝʥʪʳ ʫʯʘʩʪʚʫʶʪ ʚ ʠʛʨʝ, ʥʦ ʦʙʲʝʢʪʠʚʥʦ ʥʝ ʟʥʘʶʪ ʚ 
ʢʘʢʦʡ, ʠʣʠ ʧʦ-ʨʘʟʥʦʤʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʳʛʨʳʚʘʝʤʫʶ ʠʛʨʫ ï ʝʝ 
ʧʨʘʚʠʣʘ, ʮʝʣʠ, ʨʦʣʠ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʦʧʧʦʥʝʥʪʦʚ ʠ ʪ.ʜ. ʋʥʠ-
ʚʝʨʩʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʦʩʪʨʦʝʥʠʶ ʨʘʚʥʦʚʝʩʠʡ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 
ʦʙʱʝʤ ʟʥʘʥʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʪʝʦʨʠʠ ʠʛʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 
ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʨʘʤʢʘʭ çʨʝʬʣʝʢʩʠʚʥʦʡ ʪʨʘʜʠʮʠʠè ʛʫʤʘʥʠ-

ʪʘʨʥʳʭ ʥʘʫʢ ʜʣʷ ʢʘʞʜʦʛʦ ʘʛʝʥʪʘ ʦʢʨʫʞʘʶʱʠʡ ʝʛʦ ʤʠʨ ʩʦʜʝʨʞʠʪ 
(ʚʢʣʶʯʘʝʪ) ʦʩʪʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʜʨʫʛʠʭ ʘʛʝʥʪʘʭ 
ʦʪʨʘʞʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʬʣʝʢʩʠʠ (ʨʘʟʣʠʯʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʦʛʫʪ 
ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʦʜʠʥʘʢʦʚʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-
ʩʪʴʶ). ʆʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʬʦʨʤʘʣʴʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʦʣʫʯʝʥʦ ʥʝ ʙʳʣʦ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠʛʨ, ʚ ʢʦʪʦʨʳʭ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ 

                                                                 
2 ɺʝʢʪʦʨ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝʤ ʅʵʰʘ, ʝʩʣʠ ʥʠʢʦʤʫ ʠʟ ʥʠʭ ʥʝ 

ʚʳʛʦʜʥʦ ʦʜʥʦʩʪʦʨʦʥʥʝʝ (ʪʦ ʝʩʪʴ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʩʪʘʣʴʥʳʝ ʘʛʝʥʪʳ ʚʳʙʠʨʘʶʪ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʚʥʦʚʝʩʠʷ) ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʨʘʚʥʦʚʝʩʠʷ ï ʩʤ. ʢʦʨ-
ʨʝʢʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʠʞʝ. 
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ʘʛʝʥʪʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ ʠ ʘʛʝʥʪʳ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʥʘ 
ʦʩʥʦʚʝ ʠʝʨʘʨʭʠʠ ʩʚʦʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʕʪʦʪ ʢʣʘʩʩ ʠʛʨ ʥʘʟʚʘʥ ʨʝ-
ʬʣʝʢʩʠʚʥʳʤʠ ʠʛʨʘʤʠ (ʬʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ) 
[120]. 
ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʪʝʨʤʠʥ çʨʝʬʣʝʢʩʠʚʥʳʝ ʠʛʨʳè ʙʳʣ ʚʚʝʜʝʥ 

ɺ.ɸ. ʃʝʬʝʚʨʦʤ ʚ 1965 ʛ. ʚ [79]. ʆʜʥʘʢʦ ʚ ʵʪʦʡ ʨʘʙʦʪʝ, ʘ ʪʘʢʞʝ ʚ 
ʨʘʙʦʪʘʭ [80-86, 237] ʪʦʛʦ ʞʝ ʘʚʪʦʨʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢʘʯʝ-
ʩʪʚʝʥʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʵʬʬʝʢʪʦʚ ʨʝʬʣʝʢʩʠʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʫʙʲ-
ʝʢʪʦʚ, ʠ ʥʠʢʘʢʦʡ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ ʨʝʰʝʥʠʷ ʜʣʷ ʵʪʦʛʦ ʢʣʘʩʩʘ ʠʛʨ 
ʧʨʝʜʣʦʞʝʥʦ ʥʝ ʙʳʣʦ. ʊʦ ʞʝ ʟʘʤʝʯʘʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ ʨʘʙʦʪ 
[38, 46-48, 128, 150], ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʨʷʜ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʠʛʨʳ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ 
ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨ ʠ ʧʦʧʳʪʢʘ ʧʦʩʪʨʦʝʥʠ ̫ʜʣʷ ʥʠʭ ʝʜʠʥʦʡ ʢʦʥʮʝʧʮʠʠ 
ʨʘʚʥʦʚʝʩʠʷ ʤʦʪʠʚʠʨʦʚʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ [123]. 
ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʭʦʜʠʪʴ ʢ ʠʟʣʦʞʝʥʠʶ ʦʩʥʦʚʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʨʘ-

ʙʦʪʳ, ʦʙʩʫʜʠʤ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʦʩʥʦʚʥʳʝ ʠʩʧʦʣʴʟʫʝʤʳʝ 
ʥʠʞʝ ʧʦʜʭʦʜʳ. 
ʆʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ. ʇʝʨʚʦʡ ʢʥʠʛʦʡ, ʧʦ-

ʩʚʷʱʝʥʥʦʡ ʤʦʜʝʣʷʤ ʨʝʬʣʝʢʩʠʠ ʚ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʤ ʢʦʥʪʝʢʩʪʝ, 
ʷʚʣʷʝʪʩʷ ʤʦʥʦʛʨʘʬʠʷ ʘʚʪʦʨʦʚ [123]. ʉ ʤʦʤʝʥʪʘ ʝʝ ʚʳʭʦʜʘ ʧʨʦʰʣʦ 
ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʣʝʪ, ʟʘ ʢʦʪʦʨʳʝ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʣʫʯʠʣʦ 
ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ (ʩʤ., ʥʘʧʨʠʤʝʨ, [41, 64, 122, 174]). ʅʘʩʪʦʷʱʘʷ 
ʢʥʠʛʘ ʦʪʨʘʞʘʝʪ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʜʝʨʞʠʪ ʦʩʥʦʚ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʚʪʦʨʦʚ ʠ ʠʭ ʢʦʣʣʝʛ, ʘ ʪʘʢʞʝ ʘʢʪʫʘʣʴʥʳʡ ʦʙʟʦʨ 
ʧʦʜʭʦʜʦʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ çʈʝʬʣʝʢʩʠʷ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡè, ʥʦʩʷʱʝʡ, ʚ 
ʦʩʥʦʚʥʦʤ, ʦʙʟʦʨʥʳʡ ʠ ʚʚʦʜʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʠʚʦʜʷʪʩʷ ʤʦʜʝʣʠ ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʦʛʦ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʧʨʦʚʦʜʠʪʩʷ ʘʥʘ-
ʣʠʟ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ 
ʠʟʚʝʩʪʥʳʭ ʢʦʥʮʝʧʮʠʡ ʨʘʚʥʦʚʝʩʠʷ, ʘ ʪʘʢʞʝ ʦʙʩʫʞʜʘʶʪʩʷ ʠʟʚʝʩʪʥʳʝ 
ʤʦʜʝʣʠ ʦʙʱʝʛʦ ʟʥʘʥʠʷ ʠ ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 
ʂʘʢ ʦʧʨʝʜʝʣʝʥʦ ʚʳʰʝ, ʨʝʬʣʝʢʩʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʠʛʨʘ, ʚ ʢʦʪʦʨʦʡ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʘʛʝʥʪʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ
3
 ʠ ʘʛʝʥʪʳ 

ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʝʨʘʨʭʠʠ ʩʚʦʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʉ 
ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʠʛʨ ʠ ʨʝʬʣʝʢʩʠʚʥʳʭ ʤʦʜʝʣʝʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-

                                                                 
3 ɽʩʣʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ, ʪʦ 
ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨ ʧʝʨʝʭʦʜʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʢʣʘʩʩʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʠʠ ʠʛʨ ï ʩʤ. ʥʠʞʝ. 
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ʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʜʝʣʷʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 
ʨʝʬʣʝʢʩʠʶ. 
ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʝʬʣʝʢʩʠʷ ï ʧʨʦʮʝʩʩ ʠ ʨʝʟʫʣʴʪʘʪ ʨʘʟʤʳʰʣʝ-

ʥʠʡ ʘʛʝʥʪʘ ʦ ʪʦʤ, ʢʘʢʦʚʳ ʟʥʘʯʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʯʪʦ 
ʦʙ ʵʪʠʭ ʟʥʘʯʝʥʠʷʭ ʟʥʘʶʪ ʠ ʜʫʤʘʶʪ ʝʛʦ ʦʧʧʦʥʝʥʪʳ (ʜʨʫʛʠʝ ʘʛʝʥʪʳ). 
ʇʨʠ ʵʪʦʤ ʩʦʙʩʪʚʝʥʥʦ çʠʛʨʦʚʘʷè ʢʦʤʧʦʥʝʥʪʘ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʘʢ ʢʘʢ 
ʥʠʢʘʢʠʭ ʨʝʰʝʥʠʡ ʘʛʝʥʪ ʥʝ ʧʨʠʥʠʤʘʝʪ. 
ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʨʝʬʣʝʢʩʠʷ ï ʧʨʦʮʝʩʩ ʠ ʨʝʟʫʣʴʪʘʪ ʨʘʟʤʳʰʣʝʥʠʡ 

ʘʛʝʥʪʘ ʦ ʪʦʤ, ʢʘʢʠʝ ʧʨʠʥʮʠʧʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʝʛʦ 
ʦʧʧʦʥʝʥʪʳ (ʜʨʫʛʠʝ ʘʛʝʥʪʳ) ʚ ʨʘʤʢʘʭ ʪʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʢʦʪʦ-
ʨʫʶ ʦʥ ʠʤ ʧʨʠʧʠʩʳʚʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʝʬʣʝʢʩʠʷ ʦʙʳʯʥʦ ʩʚʷʟʘʥʘ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʟʘʠʤʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ, ʠ ʝʝ ʨʝʟʫʣʴʪʘʪ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ 
ʨʝʬʣʝʢʩʠʠ). ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʨʝʬʣʝʢʩʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʜʘʞʝ ʚ ʩʣʫʯʘʝ 
ʧʦʣʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʧʨʝʜʚʘʨʷʷ ʧʨʠʥʷʪʠʝ ʘʛʝʥʪʦʤ ʨʝʰʝʥʠʷ ʦ 
ʚʳʙʨʘʥʥʦʤ ʜʝʡʩʪʚʠʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠ ʩʪʨʘʪʝ-
ʛʠʯʝʩʢʘʷ ʨʝʬʣʝʢʩʠʠ ʤʦʛʫʪ ʠʟʫʯʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ, ʦʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ 
ʥʝʧʦʣʥʦʡ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʙʝ ʦʥʠ ʠʤʝʶʪ 
ʤʝʩʪʦ. 
ɺʪʦʨʘʷ ʛʣʘʚʘ çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʝʬʣʝʢʩʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝè ʧʦ-

ʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʬʦʨʤʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʨʝʬʣʝʢʩʠʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢ ʢʘʢ 
ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨʘʭ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʠʨʦʚʘʥ-
ʥʦʩʪʴ ʘʛʝʥʪʦʚ ï ʠʝʨʘʨʭʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʪʦ ʜʣʷ ʝʝ ʬʦʨʤʘʣʴʥʦʛʦ 
ʦʧʠʩʘʥʠʷ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ï ʜʝʨʝʚʘ (ʚ 
ʦʙʱʝʤ ʩʣʫʯʘʝ ʙʝʩʢʦʥʝʯʥʦʛʦ), ʚʝʨʰʠʥʘʤ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʠʥʬʦʨʤʘʮʠʷ (ʧʨʝʜʩʪʘʚʣʝʥʠʷ) ʘʛʝʥʪʦʚ ʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, 
ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ ʠ ʪ.ʜ. (ʩʤ. ʧʨʠʤʝʨ ʠʝʨʘʨʭʠʠ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʡ ʚʳʰʝ). 
ʇʦʥʷʪʠʝ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ (ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ) ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʬʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ 
ʠʥʪʫʠʪʠʚʥʦ ʷʩʥʳʭ ʧʦʥʷʪʠʡ, ʪʘʢʠʭ ʢʘʢ: ʘʜʝʢʚʘʪʥʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥ-
ʥʦʩʪʴ ʦʜʥʦʛʦ ʘʛʝʥʪʘ ʦ ʜʨʫʛʦʤ, ʚʟʘʠʤʥʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ, ʦʜʠʥʘ-
ʢʦʚʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʠ ʜʨ. 
ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ 

ʘʥʘʣʠʟʘ ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨ, ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ ʬʘʥʪʦʤʥʦʛʦ ʘʛʝʥʪʘ. 
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ʆʙʩʫʜʠʤ ʝʛʦ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ (ʦʪʣʦʞʠʚ ʩʪʨʦʛʦʝ ʤʘʪʝʤʘʪʠʯʝ-
ʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦ ʚʪʦʨʦʡ ʛʣʘʚʳ). 
ʇʫʩʪʴ ʚ ʥʝʢʦʪʦʨʦʡ ʩʠʪʫʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʚʘ ʘʛʝʥʪʘ ï ɸ ʠ 

ɹ. ɺʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʩʦʟʥʘʥʠʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʠʤʝʝʪʩʷ ʥʝʢʠʡ 
ʦʙʨʘʟ ʜʨʫʛʦʛʦ: ʫ ɸ ʠʤʝʝʪʩʷ ʦʙʨʘʟ ɹ (ʥʘʟʦʚʝʤ ʝʛʦ ɸɹ), ʘ ʫ ɹ ï ʦʙʨʘʟ ɸ 
(ʥʘʟʦʚʝʤ ʝʛʦ ɹɸ). ʕʪʦʪ ʦʙʨʘʟʳ ʤʦʛʫʪ ʩʦʚʧʘʜʘʪʴ ʩ ʨʝʘʣʴʥʦʩʪʴʶ, ʘ 
ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʥʝʝ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʘʛʝʥʪ, ʥʘʧʨʠʤʝʨ ɸ, ʤʦʞʝʪ 
ʠʤʝʪʴ ʘʜʝʢʚʘʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ɹ (ʵʪʦʪ ʬʘʢʪ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ 
ʚʠʜʝ ʪʦʞʜʝʩʪʚʘ ɸɹ = ɹ), ʘ ʤʦʞʝʪ ʠ ʥʝ ʠʤʝʪʴ. 
ʉʨʘʟʫ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʘ ʤʦʞʝʪ ʣʠ ʚ ʧʨʠʥʮʠʧʝ ʚʳʧʦʣʥʷʪʴʩʷ 

ʪʦʞʜʝʩʪʚʦ ɸɹ = ɹ, ʚʝʜʴ ɹ ï ʵʪʦ ʨʝʘʣʴʥʳʡ ʘʛʝʥʪ, ʘ ɸɹ ï ʣʠʰʴ ʝʛʦ 
ʦʙʨʘʟ? ʅʝ ʚʜʘʚʘʷʩʴ ʚ ʦʙʩʫʞʜʝʥʠʝ ʵʪʦʛʦ ʬʠʣʦʩʦʬʩʢʦʛʦ, ʧʦ ʩʫʪʠ, 
ʚʦʧʨʦʩʘ, ʦʪʤʝʪʠʤ ʩʣʝʜʫʶʱʠʝ ʜʚʘ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. ɺʦ-ʧʝʨʚʳʭ, ʨʝʯʴ 
ʠʜʝʪ ʥʝ ʦ ʚʩʝʮʝʣʦʤ ʧʦʥʠʤʘʥʠʠ ʣʠʯʥʦʩʪʠ ʚʦ ʚʩʝʡ ʝʝ ʧʦʣʥʦʪʝ, ʘ ʦ 
ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʝʝ ʧʦʚʝʜʝʥʠʷ ʚ ʜʘʥʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ. ʅʘ 
ʦʙʳʜʝʥʥʦʤ, ʞʠʪʝʡʩʢʦʤ ʫʨʦʚʥʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʥʠʷ ʤʳ ʧʦʩʪʦʷʥ-
ʥʦ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʩʠʪʫʘʮʠʷʤʠ ʢʘʢ ʘʜʝʢʚʘʪʥʦʛʦ, ʪʘʢ ʠ ʥʝʘʜʝʢʚʘʪʥʦʛʦ 
ʚʦʩʧʨʠʷʪʠʷ ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ ʜʨʫʛʦʛʦ. 
ɺʦ-ʚʪʦʨʳʭ, ʚ ʨʘʤʢʘʭ ʬʦʨʤʘʣʴʥʦʛʦ (ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʛʦ) ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʘʛʝʥʪ ï ʫʯʘʩʪʥʠʢ ʩʠʪʫʘʮʠʠ ï 
ʦʧʠʩʳʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʥʘʙʦʨʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʀ 
ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʠʟʚʝʩʪʥʳ ʜʨʫʛʦʤʫ ʘʛʝʥʪʫ 
ʚ ʪʦʡ ʞʝ ʤʝʨʝ, ʚ ʢʘʢʦʡ ʦʥʠ ʠʟʚʝʩʪʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʶ. 
ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʤʝʞʜʫ ɹ ʠ ɸɹ ʠʤʝʝʪʩʷ ʨʘʟ-

ʣʠʯʠʝ (ʵʪʦ ʨʘʟʣʠʯʠʝ ʤʦʞʝʪ ʧʨʦʠʩʪʝʢʘʪʴ, ʛʦʚʦʨʷ ʬʦʨʤʘʣʴʥʦ, ʠʟ ʥʝ-
ʧʦʣʥʦʪʳ ʠʥʬʦʨʤʘʮʠʠ ɸ ʦ ɹ, ʣʠʙʦ ʠʟ ʜʦʚʝʨʠʷ ʢ ʣʦʞʥʦʡ ʠʥʬʦʨʤʘ-
ʮʠʠ). ʊʦʛʜʘ ɸ, ʧʨʠʥʠʤʘʷ ʨʝʰʝʥʠʝ ʦ ʢʘʢʠʭ-ʣʠʙʦ ʩʚʦʠʭ ʜʝʡʩʪʚʠʷʭ, 
ʠʤʝʝʪ ʚ ʚʠʜʫ ʥʝ ɹ, ʘ ʪʦʪ ʝʛʦ ʦʙʨʘʟ, ʢʦʪʦʨʳʡ ʫ ʥʝʛʦ ʠʤʝʝʪʩʷ, ʪʦ ʝʩʪʴ 
ɸɹ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʫʙʲʝʢʪʠʚʥʦ ɸ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ɸɹ. ʇʦ-
ʵʪʦʤʫ ɸɹ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʬʘʥʪʦʤʥʳʤ ʘʛʝʥʪʦʤ. ɽʛʦ ʥʝʪ ʚ ʨʝʘʣʴʥʦʩʪʠ, 
ʥʦ ʦʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʩʦʟʥʘʥʠʠ ʨʝʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ɸ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ, ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʜʝʡʩʪʚʠʷ, ʪʦ ʝʩʪʴ ʥʘ ʨʝʘʣʴʥʦʩʪʴ. 
ʇʨʠʚʝʜʝʤ ʧʨʦʩʪʝʡʰʠʡ ʧʨʠʤʝʨ. ʇʫʩʪʴ ɸ ʩʯʠʪʘʝʪ, ʯʪʦ ʦʥʠ ʩ ɹ 

ʜʨʫʟʴʷ, ʘ ɹ, ʟʥʘʷ ʦʙ ʵʪʦʤ, ʷʚʣʷʝʪʩʷ ʚʨʘʛʦʤ ɸ (ʵʪʫ ʩʠʪʫʘʮʠʶ ʤʦʞʥʦ 
ʦʧʠʩʘʪʴ ʩʣʦʚʦʤ çʧʨʝʜʘʪʝʣʴʩʪʚʦè). ʊʦʛʜʘ, ʦʯʝʚʠʜʥʦ, ʚ ʩʠʪʫʘʮʠʠ 
ʠʤʝʝʪʩʷ ʬʘʥʪʦʤʥʳʡ ʘʛʝʥʪ ɸɹ, ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʪʘʢ: çɹ, 
ʷʚʣʷʶʱʠʡʩʷ ʜʨʫʛʦʤ ɸè; ʚ ʨʝʘʣʴʥʦʩʪʠ ʪʘʢʦʡ ʩʫʙʲʝʢʪ ʦʪʩʫʪʩʪʚʫʝʪ. 
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ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʵʪʦʤ ɹ ʘʜʝʢʚʘʪʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥ ʦʙ ɸ, ʪʦ ʝʩʪʴ 
ɹɸ = ɸ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʤʠʤʦ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʬʘʢʪʠʯʝʩʢʠ ʫʯʘʩʪ-

ʚʫʶʱʠʭ ʚ ʠʛʨʝ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ, ʪʦ 
ʝʩʪʴ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʩʦʟʥʘʥʠʠ ʨʝʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ 
ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ. ʈʝʘʣʴʥʳʝ ʠ ʬʘʥʪʦʤʥʳʝ ʘʛʝʥʪʳ ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ 
ʨʝʬʣʝʢʩʠʠ ʥʘʜʝʣʷʶʪ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. 
ʋʯʘʩʪʚʫʶʱʠʭ ʚ ʠʛʨʝ ʨʝʘʣʴʥʳʭ ʠ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʙʝʩʢʦʥʝʯʥʦʩʪʴ 
ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʢʪʦʚ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʦʪʨʘʞʝʥʠʷ (ʙʝʩʢʦʥʝʯʥʫʶ ʛʣʫ-
ʙʠʥʫ ʜʝʨʝʚʘ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ). ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʘʞʝ ʚ 
ʧʨʦʩʪʝʡʰʝʡ ʩʠʪʫʘʮʠʠ ʚʦʟʤʦʞʥʦ ʙʝʩʢʦʥʝʯʥʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʨʘʩ-
ʩʫʞʜʝʥʠʡ ʚʠʜʘ çʷ ʟʥʘʶéè, çʷ ʟʥʘʶ, ʯʪʦ ʪʳ ʟʥʘʝʰʴéè, çʷ ʟʥʘʶ, ʯʪʦ 
ʪʳ ʟʥʘʝʰʴ, ʯʪʦ ʷ ʟʥʘʶéè, çʷ ʟʥʘʶ, ʯʪʦ ʪʳ ʟʥʘʝʰʴ, ʯʪʦ ʷ ʟʥʘʶ, ʯʪʦ ʪʳ 
ʟʥʘʝʰʴéè ʠ ʪ. ʜ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʪʘʢʘʷ çʜʫʨʥʘʷ ʙʝʩʢʦʥʝʯʥʦʩʪʴè 
ʥʝ ʠʤʝʝʪ ʤʝʩʪʘ, ʧʦʩʢʦʣʴʢʫ ʥʘʯʠʥʘʷ ʩ ʥʝʢʦʪʦʨʦʛʦ ʤʦʤʝʥʪʘ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʷ çʩʪʘʙʠʣʠʟʠʨʫʶʪʩʷè, ʠ ʫʚʝʣʠʯʝʥʠʝ ʨʘʥʛʘ ʨʝʬʣʝʢʩʠʠ ʥʝ ʜʘʝʪ 
ʥʠʯʝʛʦ ʥʦʚʦʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ ʩʪʨʫʢʪʫʨʘ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʩʣʦʞʥʦʩʪʴ: ʫ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʝʛʦ ʜʝʨʝʚʘ ʠʤʝʝʪʩʷ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳʭ ʧʦʜʜʝʨʝʚʴ-
ʝʚ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚ ʠʛʨʝ ʫʯʘʩʪʚʫʝʪ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʨʝʘʣʴʥʳʭ ʠ 
ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ

4
. 

ɺʚʝʜʝʥʠʝ ʧʦʥʷʪʠʷ ʬʘʥʪʦʤʥʦʛʦ ʘʛʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʝ-
ʬʣʝʢʩʠʚʥʫʶ ʠʛʨʫ ʢʘʢ ʠʛʨʫ ʨʝʘʣʴʥʳʭ ʠ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ, ʘ ʪʘʢʞʝ 
ʦʧʨʝʜʝʣʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʢʘʢ ʦʙʦʙʱʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ 
ʅʵʰʘ ʥʘ ʩʣʫʯʘʡ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʧʨʝʜʧʦʣʘʛʘ-
ʝʪʩʷ, ʯʪʦ ʢʘʞʜʳʡ ʘʛʝʥʪ (ʨʝʘʣʴʥʳʡ ʠ ʬʘʥʪʦʤʥʳʡ) ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ 
ʩʚʦʝʛʦ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (ʨʘʚʥʦʚʝʩʠʷ ʚ ʪʦʡ ʠʛʨʝ, ʚ ʢʦʪʦʨʫʶ 
ʦʥ ʩʦ ʩʚʦʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʛʨʘʝʪ) ʠʩʧʦʣʴʟʫʝʪ ʠʤʝʶɦ ʫʶʩʷ ʫ ʥʝʛʦ 
ʠʝʨʘʨʭʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʨʝʬʣʝʢʩʠʚʥʦʡ ʨʝʘʣʴʥʦ-
ʩʪʠ [167]. 
ʋʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦ-

ʚʝʩʠʷ ʷʚʣʷʝʪʩʷ ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ, ʚ ʢʦʪʦʨʦʤ ʚʝʨʰʠʥʳ ʩʦʦʪ-

                                                                 
4 ɺ ʧʨʝʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ï ʢʦʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʙʱʝʝ ʟʥʘʥʠʝ ï ʬʘʥʪʦʤʥʳʡ ʘʛʝʥʪ 

ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʚʦʠʤ ʨʝʘʣʴʥʳʤ ʧʨʦʦʙʨʘʟʦʤ ʠ ʜʝʨʝʚʦ ʠʤʝʝʪ ʝʜʠʥʠʯ-
ʥʫʶ ʛʣʫʙʠʥʫ (ʪʦʯʥʝʝ, ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʦʜʜʝʨʝʚʴʷ ʧʦʚʪʦʨʷʶʪ ʜʝʨʝʚʴʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 
ʫʨʦʚʥʷ). 
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ʚʝʪʩʪʚʫʶʪ ʨʝʘʣʴʥʳʤ ʠ ʬʘʥʪʦʤʥʳʤ ʘʛʝʥʪʘʤ ʠ ʚ ʢʘʞʜʫʶ ʚʝʨʰʠʥʫ-
ʘʛʝʥʪʘ ʚʭʦʜʷʪ ʜʫʛʠ (ʠʭ ʯʠʩʣʦ ʥʘ ʝʜʠʥʠʮʫ ʤʝʥʴʰʝ ʯʠʩʣʘ ʨʝʘʣʴʥʳʭ 
ʘʛʝʥʪʦʚ), ʠʜʫʱʠʝ ʠʟ ʚʝʨʰʠʥ-ʘʛʝʥʪʦʚ, ʦʪ ʜʝʡʩʪʚʠʡ ʢʦʪʦʨʳʭ ʚ ʩʫʙʲʝʢ-
ʪʠʚʥʦʤ ʨʘʚʥʦʚʝʩʠʠ ʟʘʚʠʩʠʪ ʚʳʠʛʨʳʰ ʜʘʥʥʦʛʦ ʘʛʝʥʪʘ. ɻʨʘʬ ʨʝʬʣʝʢ-
ʩʠʚʥʦʡ ʠʛʨʳ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥ ʠ ʙʝʟ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʮʝʣʝʚʳʭ 
ʬʫʥʢʮʠʡ ʘʛʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʦʥ ʦʪʨʘʞʘʝʪ ʝʩʣʠ ʥʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 
ʩʦʦʪʥʦʰʝʥʠʝ ʠʥʪʝʨʝʩʦʚ, ʪʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʠ ʨʝʬʣʝʢʩʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ, ʠ ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ ʠ ʚʳʨʘʟʠ-
ʪʝʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʧʠʩʘʥʠʷ ʵʬʬʝʢʪʦʚ ʨʝʬʣʝʢʩʠʠ (ʩʤ. ʨʘʟʜʝʣ 2.4). 
ɼʣʷ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʧʨʠʤʝʨʘ ʜʚʫʭ ʘʛʝʥʪʦʚ ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ 

ʠʛʨʳ ʠʤʝʝʪ ʚʠʜ: ɹ « ɸ ª ɸɹ ï ʨʝʘʣʴʥʳʡ ʘʛʝʥʪ ɹ (ʧʨʝʜʘʪʝʣʴ) ʘʜʝʢ-
ʚʘʪʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥ ʦʙ ʘʛʝʥʪʝ ɸ, ʢʦʪʦʨʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʬʘʥ-
ʪʦʤʥʳʤ ʘʛʝʥʪʦʤ ɸɹ (ɹ, ʷʚʣʷʶʱʠʤʩʷ ʜʨʫʛʦʤ ɸ). 
ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʨʝʬʣʝʢʩʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʪʨʝʪʴʝʡ ʛʣʘʚʝ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ. ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʝʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʘʛʝʥʪ, 
ʤʦʜʝʣʠʨʫʷ ʧʦʚʝʜʝʥʠʝ ʦʧʧʦʥʝʥʪʦʚ, ʧʨʠʧʠʩʳʚʘʝʪ ʠʤ ʠ ʩʝʙʝ ʦʧʨʝʜʝ-
ʣʝʥʥʳʝ ʨʘʥʛʠ ʨʝʬʣʝʢʩʠʠ, ʪʦ ʠʩʭʦʜʥʘʷ ʠʛʨʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʥʦʚʫʶ 
ʠʛʨʫ, ʚ ʢʦʪʦʨʦʡ ʩʪʨʘʪʝʛʠʝʡ ʘʛʝʥʪʘ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʨʘʥʛʘ ʨʝʬʣʝʢʩʠʠ. 
ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʮʝʩʩ ʨʝʬʣʝʢʩʠʠ ʚ ʥʦʚʦʡ ʠʛʨʝ, ʪʦ ʧʦʣʫʯʠʤ 

ʥʦʚʫʶ ʠʛʨʫ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ, ʜʘʞʝ ʝʩʣʠ ʚ ʠʩʭʦʜʥʦʡ ʠʛʨʝ ʤʥʦʞʝʩʪʚʦ 
ʚʦʟʤʦʞʥʳʭ ʜʝʡʩʪʚʠʡ ʙʳʣʦ ʢʦʥʝʯʥʦ, ʪʦ ʚ ʥʦʚʦʡ ʠʛʨʝ ʤʥʦʞʝʩʪʚʦ 
ʚʦʟʤʦʞʥʳʭ ʜʝʡʩʪʚʠʡ ï ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʨʘʥʛʦʚ ʨʝʬʣʝʢʩʠʠ ï ʙʝʩʢʦ-
ʥʝʯʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʘʝʤʦʡ ʧʨʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ, ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ-
ʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʨʘʥʛʘ ʨʝʬʣʝʢʩʠʠ. ʆʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʧʦʣʫʯʝʥ ʚ 
ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʜʣʷ ʙʠʤʘʪʨʠʯʥʳʭ ʠʛʨ (ʨʘʟʜʝʣ 3.2) ʠ ʤʦʜʝʣʝʡ, ʫʯʠʪʳ-
ʚʘʶʱʠʭ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ 
ʠʥʬʦʨʤʘʮʠʠ (ʨʘʟʜʝʣ 3.3). 
ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ ï çʇʝʥʘʣʴʪʠè (ʩʤ. 

ʪʘʢʞʝ ʧʨʠʤʝʨʳ çʀʛʨʘ ʚ ʧʨʷʪʢʠè ʠ çʉʥʦʩ ʥʘ ʤʠʟʝʨʝè ʚ ʨʘʟʜʝʣʝ 3.2). 
ɸʛʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʠʛʨʦʢ, ʙʴʶʱʠʡ ʧʦ ʚʦʨʦʪʘʤ, ʠ ʚʨʘʪʘʨʴ. ʇʨʝʜʧʦ-
ʣʦʞʠʤ ʜʣʷ ʧʨʦʩʪʦʪʳ, ʯʪʦ ʫ ʠʛʨʦʢʘ ʝʩʪʴ ʜʚʘ ʜʝʡʩʪʚʠʷ ï çʙʠʪʴ ʚ ʣʝʚʳʡ 
ʫʛʦʣ ʚʦʨʦʪè ʠ çʙʠʪʴ ʚ ʧʨʘʚʳʡ ʫʛʦʣ ʚʦʨʦʪè. ʋ ʚʨʘʪʘʨʷ ʪʘʢʞʝ ʝʩʪʴ ʜʚʘ 
ʜʝʡʩʪʚʠʷ ï çʣʦʚʠʪʴ ʤʷʯ ʚ ʣʝʚʦʤ ʫʛʣʫè ʠ çʣʦʚʠʪʴ ʤʷʯ ʚ ʧʨʘʚʦʤ ʫʛʣʫè. 
ɽʩʣʠ ʚʨʘʪʘʨʴ ʫʛʘʜʳʚʘʝʪ, ʚ ʢʘʢʦʡ ʫʛʦʣ ʙʴʝʪ ʠʛʨʦʢ, ʪʦ ʦʥ ʣʦʚʠʪ ʤʷʯ. 
ʇʨʦʤʦʜʝʣʠʨʫʝʤ ʨʘʩʩʫʞʜʝʥʠʷ ʘʛʝʥʪʦʚ. ʇʫʩʪʴ ʚʨʘʪʘʨʶ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʜʘʥʥʳʡ ʠʛʨʦʢ ʦʙʳʯʥʦ ʙʴʝʪ ʚ ʧʨʘʚʳʡ ʫʛʦʣ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʤʫ 
ʥʫʞʥʦ ʣʦʚʠʪʴ ʤʷʯ ʚ ʧʨʘʚʦʤ ʫʛʣʫ. ʅʦ ʝʩʣʠ ʚʨʘʪʘʨʴ ʟʥʘʝʪ, ʯʪʦ ʠʛʨʦʢʫ 
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ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʨʘʪʘʨʴ ʟʥʘʝʪ, ʢʘʢ ʦʙʳʯʥʦ ʧʦʩʪʫʧʘʝʪ ʠʛʨʦʢ, ʪʦ ʚʨʘʪʘʨʶ 
ʩʣʝʜʫʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʩʩʫʞʜʝʥʠʷ ʠʛʨʦʢʘ. ʆʥ ʤʦʞʝʪ ʜʫʤʘʪʴ ʪʘʢ: 
çʀʛʨʦʢʫ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʷ ʟʥʘʶ ʝʛʦ ʦʙʳʯʥʫʶ ʪʘʢʪʠʢʫ. ʇʦʵʪʦʤʫ ʦʥ 
ʦʞʠʜʘʝʪ, ʯʪʦ ʷ ʙʫʜʫ ʣʦʚʠʪʴ ʤʷʯ ʚ ʧʨʘʚʦʤ ʫʛʣʫ ʠ ʤʦʞʝʪ ʫʜʘʨʠʪʴ ʚ 
ʣʝʚʳʡ ʫʛʦʣ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʥʝ ʥʘʜʦ ʣʦʚʠʪʴ ʤʷʯ ʚ ʣʝʚʦʤ ʫʛʣʫè. ɽʩʣʠ 
ʠʛʨʦʢ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʛʣʫʙʠʥʦʡ ʨʝʬʣʝʢʩʠʠ, ʪʦ ʦʥ ʤʦʞʝʪ ʜʦʛʘ-
ʜʘʪʴʩʷ ʦ ʨʘʩʩʫʞʜʝʥʠʷʭ ʚʨʘʪʘʨʷ ʠ ʧʦʧʳʪʘʪʴʩʷ ʝʛʦ ʧʝʨʝʭʠʪʨʠʪʴ, ʫʜʘ-
ʨʠʚ ʚ ʧʨʘʚʳʡ ʫʛʦʣ. ʕʪʫ ʞʝ ʮʝʧʦʯʢʫ ʨʘʩʩʫʞʜʝʥʠʡ ʤʦʞʝʪ ʧʨʦʚʝʩʪʠ ʠ 
ʚʨʘʪʘʨʴ ʠ ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʣʦʚʠʪʴ ʤʷʯ ʚ ʧʨʘʚʦʤ ʫʛʣʫ. 
ʀ ʠʛʨʦʢ, ʠ ʚʨʘʪʘʨʴ ʤʦʛʫʪ ʫʚʝʣʠʯʠʚʘʪʴ ʛʣʫʙʠʥʫ ʨʝʬʣʝʢʩʠʠ ʜʦ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʧʨʦʚʦʜʷ ʨʘʩʩʫʞʜʝʥʠʷ ʜʨʫʛ ʟʘ ʜʨʫʛʘ, ʠ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ 
ʥʝ ʠʤʝʝʪ ʨʘʮʠʦʥʘʣʴʥʳʭ ʦʩʥʦʚʘʥʠʡ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʥʝʢʦʪʦʨʦʤ ʢʦ-
ʥʝʯʥʦʤ ʰʘʛʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʥʳʭ 
ʨʘʩʩʫʞʜʝʥʠʡ ʥʝʣʴʟʷ ʘʧʨʠʦʨʠ ʦʧʨʝʜʝʣʠʪʴ ʠʩʭʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 
ʠʛʨʳ. ʉʘʤʘ ʠʛʨʘ, ʚ ʢʦʪʦʨʦʡ ʫ ʢʘʞʜʦʛʦ ʠʟ ʘʛʝʥʪʦʚ ʝʩʪʴ ʧʦ ʜʚʘ ʚʦʟ-
ʤʦʞʥʳʭ ʜʝʡʩʪʚʠʷ, ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥʘ ʥʘ ʜʨʫʛʫʶ ʠʛʨʫ, ʚ ʢʦʪʦʨʦʡ 
ʘʛʝʥʪʳ ʚʳʙʠʨʘʶʪ ʨʘʥʛʠ ʨʝʬʣʝʢʩʠʠ, ʧʨʠʧʠʩʳʚʘʝʤʳʝ ʦʧʧʦʥʝʥʪʫ. ʅʦ ʠ 
ʚ ʵʪʦʡ ʠʛʨʝ ʥʝʪ ʨʘʟʫʤʥʦʛʦ ʨʝʰʝʥʠʷ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʘʛʝʥʪ ʤʦʞʝʪ 
ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʦʧʧʦʥʝʥʪʘ, ʨʘʩʩʤʘʪʨʠʚʘʷ çʜʚʘʞʜʳ ʨʝʬʣʝʢ-
ʩʠʚʥʫʶè ʠʛʨʫ, ʠ ʪ.ʜ. ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. 
ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʝʤ ʤʦʞʥʦ ʧʦʤʦʯʴ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʪʫʘʮʠʠ 

ʘʛʝʥʪʘʤ, ʪʘʢ ʵʪʦ ʦʛʨʘʥʠʯʠʪʴ ʛʣʫʙʠʥʫ ʠʭ ʨʝʬʣʝʢʩʠʠ, ʧʦʜʤʝʪʠʚ, ʯʪʦ 
ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ ʨʘʥʛʘ ʨʝʬʣʝʢʩʠʠ (ʚ ʩʠʣʫ ʢʦʥʝʯʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ 
ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʜʝʡʩʪʚʠʡ) ʩʠʪʫʘʮʠʷ ʥʘʯʠʥʘʝʪ ʧʦʚʪʦʨʷʪʴʩʷ ï 
ʥʘʭʦʜʷʩʴ ʢʘʢ ʥʘ ʥʫʣʝʚʦʤ, ʪʘʢ ʠ ʥʘ ʚʪʦʨʦʤ (ʠ ʚʦʦʙʱʝ ʥʘ ʣʶʙʦʤ ʯʝʪ-
ʥʦʤ) ʫʨʦʚʥʝ ʨʝʬʣʝʢʩʠʠ, ʠʛʨʦʢ ʙʫʜʝʪ ʙʠʪʴ ʚ ʧʨʘʚʳʡ ʫʛʦʣ. ʉʣʝʜʦʚʘ-
ʪʝʣʴʥʦ, ʚʨʘʪʘʨʶ ʦʩʪʘʝʪʩʷ ʫʛʘʜʘʪʴ ʯʝʪʥʦʩʪʴ ʫʨʦʚʥʷ ʨʝʬʣʝʢʩʠʠ ʠʛʨʦʢʘ. 
ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʥʛ ʨʝʬʣʝʢʩʠʠ, ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʘʛʝʥʪʫ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʭʚʘʪʠʪʴ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠʩʭʦʜʦʚ ʠʛʨʳ (ʫʧʫʩʢʘʷ ʠʟ 
ʚʠʜʫ ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʪʝʛʠʠ ʦʧʧʦʥʝʥʪʘ, ʘʛʝʥʪ ʨʠʩʢʫʝʪ ʫʤʝʥʴʰʠʪʴ ʩʚʦʡ 
ʚʳʠʛʨʳʰ), ʥʘʟʦʚʝʤ ʤʘʢʩʠʤʘʣʴʥʳʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʘʥʛʦʤ ʨʝʬʣʝʢ-
ʩʠʠ. ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʵʪʦʪ ʨʘʥʛ ʢʦʥʝʯʝʥ ï ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʝ ʬʦʨʤʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʦʜʷʪʩʷ ʚ ʨʘʟʜʝʣʘʭ 2.6 ʠ 
3.2. ɺ ʧʨʠʤʝʨʝ çʇʝʥʘʣʴʪʠè ʤʘʢʩʠʤʘʣʴʥʳʡ ʮʝʣʝʩʦʦʙʨʘʟʥʳʡ ʨʘʥʛ 
ʨʝʬʣʝʢʩʠʠ ʘʛʝʥʪʦʚ ʨʘʚʝʥ ʜʚʫʤ. 
ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʫ ʚʨʘʪʘʨʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʤ, ʢʫʜʘ ʦʙʳʯʥʦ 

ʙʴʝʪ ʥʘʧʘʜʘʶʱʠʡ, ʜʝʡʩʪʚʠʷ ʧʦʩʣʝʜʥʝʛʦ ʩʠʤʤʝʪʨʠʯʥʳ (ʣʝʚʳʡ ʠ 
ʧʨʘʚʳʡ ʫʛʣʳ çʨʘʚʥʦʮʝʥʥʳè). ʆʜʥʘʢʦ ʦʩʪʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʢʫʩ-
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ʩʪʚʝʥʥʦ ʚʥʝʩʪʠ ʘʩʠʤʤʝʪʨʠʶ, ʯʪʦʙʳ ʧʦʧʳʪʘʪʴʩʷ ʝʶ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʚ ʩʚʦʠʭ ʮʝʣʷʭ. ʅʘʧʨʠʤʝʨ, ʚʨʘʪʘʨʴ ʤʦʞʝʪ ʩʜʚʠʥʫʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʦʜʥʦ-
ʛʦ ʠʟ ʫʛʣʦʚ, ʢʘʢ ʙʳ ʧʨʠʛʣʘʰʘʷ ʥʘʧʘʜʘʶʱʝʛʦ ʫʜʘʨʠʪʴ ʚ ʜʨʫʛʦʡ (ʠ 
ʙʨʦʩʘʝʪʩʷ ʠʤʝʥʥʦ ʚ ʪʦʪ, çʜʘʣʴʥʠʡè ʫʛʦʣ). ɹʦʣʝʝ ʩʣʦʞʥʘʷ ʩʪʨʘʪʝʛʠʷ 
ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ʀʛʨʦʢ ʢʦʤʘʥʜʳ ʚʨʘʪʘʨʷ ʧʦʜʭʦʜʠʪ ʢ ʥʝʤʫ ʠ 
ʧʦʢʘʟʳʚʘʝʪ, ʢʫʜʘ ʩʦʙʠʨʘʝʪʩʷ ʙʠʪʴ ʥʘʧʘʜʘʶʱʠʡ, ʧʨʠʯʝʤ ʜʝʣʘʝʪ ʵʪʦ 
ʪʘʢ, ʯʪʦ ʥʘʧʘʜʘʶʱʠʡ ʵʪʦ ʚʠʜʠʪ (ʧʦʩʣʝ ʯʝʛʦ ʚ ʤʦʤʝʥʪ ʫʜʘʨʘ ʚʨʘʪʘʨʴ 
ʣʦʚʠʪ ʤʷʯ ʥʝ ʚ ʪʦʤ ʫʛʣʫ, ʥʘ ʢʦʪʦʨʳʡ ʜʝʤʦʥʩʪʨʘʪʠʚʥʦ ʧʦʢʘʟʘʣ ʝʤʫ 
ʪʦʚʘʨʠʱ ʧʦ ʢʦʤʘʥʜʝ, ʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ). ɿʘʤʝʪʠʤ, ʯʪʦ ʦʙʘ ʦʧʠ-
ʩʘʥʥʳʭ ʧʨʠʝʤʘ ʚʟʷʪʳ çʠʟ ʞʠʟʥʠè ʠ ʦʢʘʟʘʣʠʩʴ ʫʩʧʝʰʥʳʤʠ. ʇʝʨʚʳʡ 
ʠʤʝʣ ʤʝʩʪʦ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʤʘʪʯʝ ʩʙʦʨʥʦʡ ʉʉʉʈ, ʚʪʦʨʦʡ ï ʚ ʬʠ-
ʥʘʣʝ ʂʫʙʢʘ ʉʉʉʈ ʧʦ ʬʫʪʙʦʣʫ ʚ ʩʝʨʠʠ ʧʦʩʣʝʤʘʪʯʝʚʳʭ ʧʝʥʘʣʪɹʠ. 
ɺʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚ-

ʥʦʚʝʩʠʷ ʠ ʛʨʘʬʘ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ, ʚʦ-ʧʝʨʚʳʭ, ʧʦʟʚʦʣʷʝʪ ʩ ʝʜʠʥʳʭ 
ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʠ ʩ ʧʦʤʦʱʴʶ ʝʜʠʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʘʧʧʘʨʘʪʘ ʦʧʠʩʳʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʠʪʫʘʮʠʠ ʢʦʣ-
ʣʝʢʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʘʛʝʥʪʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʨʘʟʣʠʯʥʦʡ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ, ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʨʘʥʛʦʚ ʨʝʬʣʝʢʩʠʠ ʥʘ 
ʚʳʠʛʨʳʰʠ ʘʛʝʥʪʦʚ, ʠʟʫʯʘʪʴ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʫʝʤʦʩʪʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʠ ʪ.ʜ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ 
ʧʨʠʢʣʘʜʥʳʭ ʤʦʜʝʣʝʡ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ. 
ɺʦ-ʚʪʦʨʳʭ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʜʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʟʫʯʘʪʴ ʚʣʠʷʥʠʝ ʨʘʥʛʦʚ ʨʝʬʣʝʢʩʠʠ (ʛʣʫʙʠʥʳ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ) ʥʘ ʚʳʠʛʨʳʰʠ ʘʛʝʥʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʘʟʜʝʣʘʭ 2.5, 
2.6 ʠ 3.2 ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʨʠ 
ʤʠʥʠʤʘʣʴʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʨʘʥʛʘ ʨʝʬʣʝʢʩʠʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 
ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʥʛʘ ʨʝʬʣʝʢʩʠʠ 
ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʠʛʨʳʰʝʡ ʘʛʝʥʪʦʚ. 
ɺ-ʪʨʝʪʴʠʭ, ʥʘʣʠʯʠʝ ʤʦʜʝʣʠ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝ-

ʜʝʣʠʪʴ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʩʚʦʡʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦ-
ʚʝʩʠʷ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʠ ʢʦʨʨʝʢʪʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʯʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʧʦʠʩʢʝ ʫʧʨʘʚʣʷ-
ʶʱʠʤ ʦʨʛʘʥʦʤ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʨʝʘʣʠʟʫʶʱʝ-
ʝʩʷ ʚ ʥʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦ ʩ ʝʛʦ ʪʦʯʢʠ 
ʟʨʝʥʠʷ. ɿʘʜʘʯʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʠ 
ʨʝʰʘʝʪʩʷ ʜʣʷ ʨʷʜʘ ʩʣʫʯʘʝʚ ʚ ʨʘʟʜʝʣʝ 2.11. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 
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ʝʝ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʷʜʝ ʧʨʠʚʦʜʠʤʳʭ ʚ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ 
ʧʨʠʢʣʘʜʥʳʭ ʤʦʜʝʣʝʡ. 
ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ, ʚ ʪʦʡ ʞʝ ʣʦʛʠʢʝ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚʦ ʚʪʦʨʦʡ 

ʛʣʘʚʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 
ʤʦʜʝʣʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ. ɸʥʘʣʦʛʠʯʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ 
ʫʧʨʘʚʣʝʥʠʶ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ, ʚ ʨʘʟʜʝʣʝ 3.4 ʬʦʨʤʫ-
ʣʠʨʫʝʪʩʷ ʟʘʜʘʯʘ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʜʣʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ 
ʨʝʬʣʝʢʩʠʠ). ʇʨʠʢʣʘʜʥʳʝ ʤʦʜʝʣʠ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʞʝ 
ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ. 
ʀ, ʥʘʢʦʥʝʮ, ʚ-ʯʝʪʚʝʨʪʳʭ, ʷʟʳʢ ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨ (ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʛʨʘʬʳ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʠ ʜʨ.) ʷʚʣʷʝʪʩʷ ʫʜʦʙ-
ʥʳʤ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʬʬʝʢʪʦʚ ʨʝʬʣʝʢʩʠʠ ʚ ʧʩʠʭʦʣʦʛʠʠ (ʯʪʦ ʠʣʣʶ-
ʩʪʨʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʰʘʭʤʘʪʥʦʡ ʠʛʨʳ, ʪʨʘʥʩʘʢʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, 
ʤʦʜʝʣʝʡ ʵʪʠʯʝʩʢʦʛʦ ʚʳʙʦʨʘ ʠ ʜʨ.), ʚ ʘʥʘʣʠʟʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟ-
ʚʝʜʝʥʠʡ, ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 
ʩʦʮʠʘʣʴʥʳʭ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ï ʩʤ. ʯʝʪʚʝʨʪʫʶ ʛʣʘʚʫ ʥʘʩʪʦʷ-
ʱʝʡ ʨʘʙʦʪʳ. 
ʄʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʪʨʫʢʪʫʨʫ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʠ ʩ ʜʨʫʛʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ï ʩ ʧʦʟʠʮʠʡ ʪʝʦʨʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʩʤ. ʈʠʩ. 5, ʘ 
ʪʘʢʞʝ ʈʠʩ. 6 ʥʠʞʝ). ʇʨʦʩʪʝʡʰʝʡ (ʙʘʟʦʚʦʡ) ʤʦʜʝʣʴʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-
ʥʠʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʚʳʙʦʨʘ, ʨʝʰʘʝʤʘʷ ʦʜʥʠʤ ʠʥʜʠʚʠʜʫʫʤʦʤ (ʣʠʮʦʤ, 
ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝʥʠʝ ï ʃʇʈ) ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥ-
ʥʦʩʪʠ. ʋʩʣʦʞʥʝʥʠʝʤ ʵʪʦʡ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʠ ʥʘʣʠʯʠʷ 
ʧʨʠʨʦʜʥʦʡ ʠʣʠ/ʠ ʠʛʨʦʚʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʇʦʩʣʝʜʥʷʷ, ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʧʦʜʨʘʟʜʝʣʷʪʴʩʷ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ (ʥʝʧʦʣʥʫʶ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʃʇʈ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʧʧʦ-
ʥʝʥʪʦʚ (ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʝʬʣʝʢʩʠʷ) ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝ-
ʤʳʭ ʠʤʠ ʧʨʠʥʮʠʧʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʨʝʬʣʝʢʩʠʷ). 
ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʃʇʈ ʦʙ ʠʥʬʦʨʤʠ-
ʨʦʚʘʥʥʦʩʪʠ ʦʧʧʦʥʝʥʪʦʚ ʠʣʠ ʦ ʧʨʠʥʮʠʧʘʭ ʧʨʠʥʷʪʠʷ ʠʤʠ ʨʝʰʝʥʠʡ 
ʩʦʩʪʘʚʣʷʶʪ ʩʫʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʨʝʬʣʝʢʩʠʚʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ. 
ɿʘʚʝʨʰʠʚ ʢʘʯʝʩʪʚʝʥʥʳʡ ʦʙʟʦʨ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʨʘʙʦʪʳ, 

ʦʪʤʝʪʠʤ, ʯʪʦ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʦʟʥʘʢʦʤʣʝ-
ʥʠʶ ʩ ʤʘʪʝʨʠʘʣʦʤ ʥʘʩʪʦʷʱʝʡ ʢʥʠʛʠ. ʇʝʨʚʳʡ ï ʣʠʥʝʡʥʳʡ, ʟʘʢʣʶʯʘ-
ʶʱʠʡʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʧʨʦʯʪʝʥʠʠ ʚʩʝʭ ʯʝʪʳʨʝʭ ʛʣʘʚ. ɺʪʦʨʦʡ 
ʨʘʩʩʯʠʪʘʥ ʥʘ ʯʠʪʘʪʝʣʷ, ʠʥʪʝʨʝʩʫʶʱʝʛʦʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʬʦʨ-
ʤʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ, ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʯʪʝʥʠʠ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ 



 29 

ʛʣʘʚ ʠ ʙʝʛʣʦʤ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ ʧʨʠʤʝʨʘʤʠ ʚ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ. ʊʨʝʪʠʡ 
ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʯʠʪʘʪʝʣʷ, ʥʝ ʞʝʣʘʶʱʝʛʦ ʚʥʠʢʘʪʴ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 
ʪʦʥʢʦʩʪʠ, ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʯʪʝʥʠʠ ʚʚʝʜʝʥʠʷ, ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ 
ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʧʨʠʤʝʨʦʚ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʳ ʠ ʟʘʢʣʶʯʝʥʠʷ. 

 
 

ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʨʠʥʷʪʠʝ 
ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʡ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ (ʨʘʟʜʝʣ 1.1) 

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 
ʠʛʨʦʚʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

(ʨʘʟʜʝʣ 1.2) 

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 
ʧʨʠʨʦʜʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

(ʨʘʟʜʝʣ 1.1) 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʝʬʣʝʢʩʠʷ 
(ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʧʧʦʥʝʥʪʦʚ) 

(ʨʘʟʜʝʣʳ 2.1-2.10) 

ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʨʝʬʣʝʢʩʠʷ 
(ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʧʨʠʥʮʠʧʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 
ʦʧʧʦʥʝʥʪʘʤʠ) (ʨʘʟʜʝʣʳ 3.1-3.3) 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 
(ʨʘʟʜʝʣʳ 2.11-2.16) 

ʈʝʬʣʝʢʩʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

(ʨʘʟʜʝʣ 3.4) 

ʇʨʠʢʣʘʜʥʳʝ ʤʦʜʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
(ɻʣʘʚʘ 4) 

ʇʈʀʅʗʊʀɽ ʈɽʐɽʅʀʁ 

 
 

ʈʠʩ. 5. ʃʦʛʠʢʘ ʠ ʩʪʨʫʢʪʫʨʘ ʢʥʠʛʠ 
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ɻʃɸɺɸ 1. ʈɽʌʃɽʂʉʀʗ ɺ ʇʈʀʅʗʊʀʀ ʈɽʐɽʅʀʁ 
 
ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʨʠʚʦʜʠʪʩʷ ʤʦʜʝʣʴ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʨʘʟʜʝʣ 1.1), ʧʨʦʚʦʜʠʪʩʷ ʦʙʟʦʨ ʦʩʥʦʚ-
ʥʳʭ ʢʦʥʮʝʧʮʠʡ ʨʝʰʝʥʠʷ ʥʝʢʦʦʧʝʨʘʪʠʚʥʳʭ ʠʛʨ, ʦʙʩʫʞʜʘʶʪʩʷ ʠʩ-
ʧʦʣʴʟʫʝʤʳʝ ʚ ʵʪʠʭ ʢʦʥʮʝʧʮʠʷʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʙ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠ ʚʟʘʠʤʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ (ʨʘʟ-
ʜʝʣ 1.2), ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠʟʚʝʩʪʥʳʝ ʤʦʜʝʣʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠ 
ʦʙʱʝʛʦ ʟʥʘʥʠʷ (ʨʘʟʜʝʣ 1.3). 

 
 

1.1. ʀʅɼʀɺʀɼʋɸʃʔʅʆɽ ʇʈʀʅʗʊʀɽ ʈɽʐɽʅʀʁ 
 
ʆʧʠʰʝʤ, ʩʣʝʜʫʷ [43, 114, 119], ʤʦʜʝʣʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʝʜʠʥ-

ʩʪʚʝʥʥʳʤ ʘʛʝʥʪʦʤ. ʇʫʩʪʴ ʘʛʝʥʪ ʩʧʦʩʦʙʝʥ ʚʳʙʠʨʘʪʴ ʥʝʢʦʪʦʨʦʝ ʜʝʡ-
ʩʪʚʠʝ x ʠʟ ʤʥʦʞʝʩʪʚʘ X ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʦʨʘ 
ʜʝʡʩʪʚʠʷ x Í X ʘʛʝʥʪ ʧʦʣʫʯʘʝʪ ʚʳʠʛʨʳʰ f(x), ʛʜʝ f: X  Á1

 ï ʜʝʡ-
ʩʪʚʠʪʝʣʴʥʦʟʥʘʯʥʘʷ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʧʨʝʜʧʦʯʪʝʥʠʷ 
ʘʛʝʥʪʘ. 
ʇʨʠʤʝʤ ʛʠʧʦʪʝʟʫ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʘʛʝʥʪ ʩ ʫʯʝʪʦʤ ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ ʫ ʥʝʛʦ ʠʥʬʦʨʤʘʮʠʠ ʚʳʙʠ-
ʨʘʝʪ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʟʥʘʯʝʥʠʡ ʩʚʦʝʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ (ʜʘʥʥʘʷ ʛʠʧʦʪʝʟʘ ʥʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥ-
ʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʦʡ ï ʩʤ., ʥʘʧʨʠʤʝʨ, ʢʦʥʮʝʧʮʠʶ ʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʮʠ-
ʦʥʘʣʴʥʦʩʪʠ [144]). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʠʧʦʪʝʟʦʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝ-
ʜʝʥʠʷ ʘʛʝʥʪ ʚʳʙʠʨʘʝʪ ʘʣʴʪʝʨʥʘʪʠʚʫ ʠʟ ʤʥʦʞʝʩʪʚʘ çʣʫʯʰʠʭè 
ʘʣʴʪʝʨʥʘʪʠʚ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʷʚʣʷʝʪʩʷ 
ʤʥʦʞʝʩʪʚʦʤ ʘʣʴʪʝʨʥʘʪʠʚ, ʥʘ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʫʤ ʮʝʣʝʚʦʡ 
ʬʫʥʢʮʠʠ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʙʦʨ ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʘʚʠʣʦʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʳʙʦʨʘ P(f, X) Ì X, ʢʦʪʦʨʦʝ ʚʳʜʝʣʷ-
ʝʪ ʤʥʦʞʝʩʪʚʦ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʛʝʥʪʘ 
ʜʝʡʩʪʚʠʡ

5
: 

P(f, X) = Arg 
XxÍ

max f(x). 

                                                                 
5 ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʠʥʠʤʫʤʦʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʜʦʩʪʠʛʘ-
ʶʪʩʷ. 
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ʋʩʣʦʞʥʠʤ ʤʦʜʝʣʴ, ʘ ʠʤʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳʠʛʨʳʰ ʘʛʝʥʪʘ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ, ʥʦ ʠ ʟʥʘʯʝʥʠ-

ʝʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ q Í Q ï ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ. ʊʦ ʝʩʪʴ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʦʨʘ ʜʝʡʩʪʚʠʷ x Í X ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ 

q Í Q  ʘʛʝʥʪ ʧʦʣʫʯʘʝʪ ʚʳʠʛʨʳʰ f(q, x), ʛʜʝ f: Q ³ X  Á
1
. 

ɽʩʣʠ ʚʳʠʛʨʳʰ ʘʛʝʥʪʘ ʟʘʚʠʩʠʪ, ʧʦʤʠʤʦ ʝʛʦ ʜʝʡʩʪʚʠʡ, ʦʪ ʥʝʦʧʨʝ-
ʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ï ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ, ʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝ 
ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʦ çʣʫʯʰʝʛʦè ʜʝʡʩʪʚʠʷ ï ʧʨʠʥʠʤʘʷ ʨʝʰʝʥʠʝ ʦ 
ʚʳʙʠʨʘʝʤʦʤ ʜʝʡʩʪʚʠʠ, ʘʛʝʥʪ ʜʦʣʞʝʥ çʧʨʝʜʩʢʘʟʳʚʘʪʴè ʩʦʩʪʦʷʥʠʝ 
ʧʨʠʨʦʜʳ. 
ʇʦʵʪʦʤʫ ʚʚʝʜʝʤ ʛʠʧʦʪʝʟʫ ʜʝʪʝʨʤʠʥʠʟʤʘ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʘʛʝʥʪ ʩʪʨʝʤʠʪʩʷ ʫʩʪʨʘʥʠʪʴ ʩ ʫʯʝʪʦʤ ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ ʫ ʥʝʛʦ 
ʠʥʬʦʨʤʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝ-
ʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ [43, 62] (ʜʨʫʛʠʤʠ ʩʣʦʚʘ-
ʤʠ, ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʢʨʠʪʝʨʠʡ, ʢʦʪʦʨʳʤ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʘʛʝʥʪ, ʧʨʠ-
ʥʠʤʘʶʱʠʡ ʨʝʰʝʥʠʷ, ʥʝ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ 
ʧʘʨʘʤʝʪʨʦʚ). ʊʦ ʝʩʪʴ ʘʛʝʥʪ ʜʦʣʞʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʠʧʦʪʝʟʦʡ ʜʝ-
ʪʝʨʤʠʥʠʟʤʘ ʫʩʪʨʘʥʠʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ ʟʘʚʠʩʷ-
ʱʠʭ ʦʪ ʥʝʛʦ ʧʘʨʘʤʝʪʨʦʚ (ʙʳʪʴ ʤʦʞʝʪ, ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦʙ ʠʭ ʟʥʘʯʝʥʠʷʭ). 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʡ ʠʥʬʦʨʤʘʮʠʠ I, ʢʦʪʦʨʦʡ ʦʙʣʘʜʘʝʪ ʘʛʝʥʪ ʦ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, ʨʘʟʣʠʯʘʶʪ [43, 116]: 
- ʠʥʪʝʨʚʘʣʴʥʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ (ʢʦʛʜʘ ʠʟʚʝʩʪʥʦ ʪʦʣʴʢʦ ʤʥʦ-

ʞʝʩʪʚʦ Q ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ); 
- ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ (ʢʦʛʜʘ, ʧʦʤʠʤʦ ʤʥʦʞʝʩʪʚʘ 

Q ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʠʟʚʝʩʪʥʦ ʠʭ 

ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ p(q)); 
- ʥʝʯʝʪʢʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ (ʢʦʛʜʘ, ʧʦʤʠʤʦ ʤʥʦʞʝʩʪʚʘ Q ʚʦʟ-

ʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʠʟʚʝʩʪʥʘ ʬʫʥʢʮʠʷ 
ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʭ ʟʥʘʯʝʥʠʡ) [126]. 
ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʦʩʪʝʡʰʠʡ ï 

çʪʦʯʝʯʥʳʡè ï ʩʣʫʯʘʡ, ʢʦʛʜʘ ʘʛʝʥʪʳ ʠʤʝʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʦʥʢʨʝʪ-
ʥʦʤ ʟʥʘʯʝʥʠʠ ʩʦʩʪʦʷʥʠ ̫ʧʨʠʨʦʜʳ. 
ɺʚʝʜʝʤ ʩʣʝʜʫʶʱʝʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʘʛʝʥʪʦʤ ʧʨʦʮʝʜʫʨ ʫʩʪʨʘʥʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ: ʠʥʪʝʨʚʘʣʴʥʘʷ 
ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʫʩʪʨʘʥʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʘʨʘʥ-
ʪʠʨʦʚʘʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ (ʄɻʈ), ʚʝʨʦʷʪʥʦʩʪʥʘʷ ï ʦʞʠʜʘʝʤʦʛʦ ʟʥʘ-
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ʯʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʥʝʯʝʪʢʘʷ ï ʤʥʦʞʝʩʪʚʘ ʤʘʢʩʠʤʘʣʴʥʦ ʥʝʜʦ-
ʤʠʥʠʨʫʝʤʳʭ ʘʣʴʪʝʨʥʘʪʠʚ

6
. 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ  f 
I
Ý  f
$

 ï ʧʨʦʮʝʜʫʨʫ ʫʩʪʨʘʥʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥ-

ʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʦʪ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ f(q, x) ʢ ʮʝʣʝʚʦʡ 

ʬʫʥʢʮʠʠ f
$

(x), ʢʦʪʦʨʘʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʚʝʜʝʥʥʳʤ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ ʚ ʩʣʫʯʘʝ ʠʥʪʝʨʚʘʣʴʥʦʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ f
$

(x) = min
qÍQ

 f(q, x), ʚ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʥʝ-

ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ f
$

(x) = ( , ) ( )f x p dq q q
Q

ñ  ʠ ʪ.ʜ. [17, 114, 116]. 

ʋʩʪʨʘʥʠʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʧʦʣʫʯʘʝʤ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʫʶ ʤʦ-
ʜʝʣʴ, ʪʦ ʝʩʪʴ ʧʨʘʚʠʣʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʠʤʝʝʪ 
ʚʠʜ: 

P(f, X, I) = Arg 
XxÍ

max f
$

(x), 

ʛʜʝ I ï ʠʥʬʦʨʤʘʮʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʘʛʝʥʪʦʤ ʧʨʠ ʫʩʪʨʘʥʝʥʠʠ ʥʝʦʧʨʝ-

ʜʝʣʝʥʥʦʩʪʠ  f 
I
Ý  f
$

. 

ɼʦ ʩʠʭ ʧʦʨ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝ-
ʥʠʡ. ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʠʛʨʦʚʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʚ ʨʘʤʢʘʭ ʢʦʪʦ-
ʨʦʡ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʘʛʝʥʪʘ ʦ ʤʥʦʞʝʩʪʚʝ 
ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʦʙʩʪʘʥʦʚʢʠ ʠʛʨʳ (ʜʝʡʩʪʚʠʡ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ, 
ʚʳʙʠʨʘʝʤʳʭ ʠʤʠ ʚ ʨʘʤʢʘʭ ʪʝʭ ʠʣʠ ʠʥʳʭ ʥʝʪʦʯʥʦ ʠʟʚʝʩʪʥʳʭ ʨʘʩ-
ʩʤʘʪʨʠʚʘʝʤʦʤʫ ʘʛʝʥʪʫ ʧʨʠʥʮʠʧʦʚ ʧʦʚʝʜʝʥʠʷ). 

 
 

1.2. ʀʅʊɽʈɸʂʊʀɺʅʆɽ ʇʈʀʅʗʊʀɽ ʈɽʐɽʅʀʁ: 

ʀɻʈʓ ʀ ʈɸɺʅʆɺɽʉʀʗ 
 
ʄʦʜʝʣʴ ʠʛʨʳ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʘʛʝʥʪʦʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʧʨʘʚʠʣʘ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʦʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʚ 

                                                                 
6 ɺʚʝʜʝʥʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʜʨʫʛʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʛʠʧʦʪʝʟʫ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʄɻʈ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ 

ʛʠʧʦʪʝʟʦʡ ʦʧʪʠʤʠʟʤʘ, ʠʣʠ ʛʠʧʦʪʝʟʦʡ çʚʟʚʝʰʝʥʥʦʛʦ ʦʧʪʠʤʠʟʤʘ-ʧʝʩʩʠʤʠʟʤʘè ʠ ʪ.ʜ.) 
ʧʨʠʚʝʜʝʪ ʢ ʜʨʫʛʠʤ ʢʦʥʮʝʧʮʠʷʤ ʨʝʰʝʥʠʷ, ʦʜʥʘʢʦ ʧʨʦʮʝʩʩ ʠʭ ʧʦʣʫʯʝʥʠʷ ʙʫʜʝʪ 
ʩʣʝʜʦʚʘʪʴ ʨʝʘʣʠʟʫʝʤʦʡ ʥʠʞʝ ʦʙʱʝʡ ʩʭʝʤʝ. 
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ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚ ʩʠʩʪʝʤʝ ʠʤʝʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʡ ʘʛʝʥʪ, ʛʠʧʦʪʝʟʘ ʝʛʦ 
ʨʘʮʠʦʥʘʣʴʥʦʛʦ (ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ) ʧʦʚʝʜʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 
ʘʛʝʥʪ ʚʝʜʝʪ ʩʝʙʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʳʙʦʨʦʤ ʜʝʡʩʪʚʠʷ ʤʘʢʩʠʤʠ-
ʟʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʩʚʦʝʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʘʛʝʥʪʦʚ 
ʥʝʩʢʦʣʴʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʭ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ: ʚ ʵʪʦʤ 
ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʝʪ ʠʛʨʘ ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʚ ʢʦʪʦʨʦʤ ʚʳʠʛʨʳʰ ʢʘʞʜʦ-
ʛʦ ʘʛʝʥʪʘ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʪʘʢ ʠ ʦʪ ʜʝʡ-
ʩʪʚʠʡ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ. ɽʩʣʠ ʚ ʩʠʣʫ ʛʠʧʦʪʝʟʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝ-
ʥʠʷ ʢʘʞʜʳʡ ʠʟ ʘʛʝʥʪʦʚ ʩʪʨʝʤʠʪʩʷ ʚʳʙʦʨʦʤ ʜʝʡʩʪʚʠʷ 
ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʶ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ, ʪʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ 
ʥʝʩʢʦʣʴʢʠʭ ʘʛʝʥʪʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʨʘʮʠʦʥʘʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʢʘʞʜʦʛʦ 
ʠʟ ʥʠʭ ʟʘʚʠʩʠʪ ʦʪ ʜʝʡʩʪʚʠʡ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ

7
. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʫʶ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ n 
ʘʛʝʥʪʘʤʠ. ʂʘʞʜʳʡ ʘʛʝʥʪ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʳʙʦʨ ʜʝʡʩʪʚʠʷ xi, ʧʨʠʥʘʜ-

ʣʝʞʘʱʝʛʦ ʜʦʧʫʩʪʠʤʦʤʫ ʤʥʦʞʝʩʪʚʫ Xi, i Í N = {1, 2, é, n} , ï ʤʥʦ-
ʞʝʩʪʚʫ ʘʛʝʥʪʦʚ. ɺʳʙʦʨ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʦ-
ʢʨʘʪʥʦ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʥʝʟʘʚʠʩʠʤʦ. 
ɺʳʠʛʨʳʰ i-ʛʦ ʘʛʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ 

xi Í Xi, ʦʪ ʚʝʢʪʦʨʘ ʜʝʡʩʪʚʠʡ x-i = (x1, x2, é, xi -1, xi+1, é, xn) Í X-i = 

= Ô
Í }{\ iNj

jX  ʦʧʧʦʥʝʥʪʦʚ N\{ i} ʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ
8
 q Í Q ʠ ʦʧʠ-

ʩʳʚʘʝʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʟʥʘʯʥʦʡ ʬʫʥʢʮʠʝʡ ʚʳʠʛʨʳʰʘ  f i = f i(q, x), ʛʜʝ 

x = (xi, x-i) = (x1, x2, é, xn) Í X' = Ô
ÍNj

jX  ï ʚʝʢʪʦʨ ʜʝʡʩʪʚʠʡ ʚʩʝʭ ʘʛʝʥ-

ʪʦʚ. ʇʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ɻ = (N, {Xi} i  Í N, { f i(Ö)} i  Í N) ʤʥʦʞʝʩʪʚʘ ʘʛʝʥʪʦʚ, ʤʥʦʞʝʩʪʚ ʠʭ ʜʦʧʫʩʪʠ-
ʤʳʭ ʜʝʡʩʪʚʠʡ ʠ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ ʥʘʟʳʚʘʝʪʩʷ ʠʛʨʦʡ ʚ ʥʦʨʤʘʣʴʥʦʡ 
ʬʦʨʤʝ. ʈʝʰʝʥʠʝʤ ʠʛʨʳ (ʨʘʚʥʦʚʝʩʠʝʤ) ʥʘʟʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʫʩʪʦʡ-
ʯʠʚʳʭ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʩʤʳʩʣʝ ʚʝʢʪʦʨʦʚ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ ï ʩʤ. ʤʦ-
ʥʦʛʨʘʬʠʠ ʠ ʫʯʝʙʥʠʢʠ ʧʦ ʪʝʦʨʠʠ ʠʛʨ [30, 43, 88, 127, 131, 162, 221, 
242, 252], ʘ ʪʘʢʞʝ ʧʦ ʛʨʫʧʧʦʚʦʤʫ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ [97, 99]. 
ɺ ʩʠʣʫ ʛʠʧʦʪʝʟʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʢʘʞʜʳʡ ʘʛʝʥʪ ʙʫʜʝʪ 

ʩʪʨʝʤʠʪʴʩʷ ʚʳʙʨʘʪʴ ʥʘʠʣʫʯʰʠʝ ʜʣʷ ʥʝʛʦ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʥʘʯʝʥʠʷ 

                                                                 
7 ɺ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʳʭ ʤʦʜʝʣʷʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ  ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʠʛʨʦʢʦʚ, ʪʦ 
ʝʩʪʴ ʩʣʝʜʦʚʘʥʠʝ ʠʭ ʛʠʧʦʪʝʟʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. ɺ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʪʘʢʞʝ ʧʨʠʥʠʤʘʝʪʩʷ. 
8 ʉʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʳ ʤʦʞʝʪ ʙʳʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʝʢʪʦʨʦʤ, ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʛʦ 
ʦʪʨʘʞʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʛʝʥʪʦʚ. 
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ʝʛʦ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ) ʜʝʡʩʪʚʠʷ ʧʨʠ ʟʘʜʘʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. ʆʙʩʪʘ-

ʥʦʚʢʦʡ ʜʣʷ ʥʝʛʦ ʙʫʜʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʩʪʘʥʦʚʢʠ ʠʛʨʳ x-i Í X-i ʠ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ q Í Q. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʥʮʠʧ ʧʨʠʥʷʪʠʷ ʠʤ 
ʨʝʰʝʥʠʷ ʦ ʚʳʙʠʨʘʝʤʦʤ ʜʝʡʩʪʚʠʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-
ʟʦʤ (BR ʦʙʦʟʥʘʯʘʝʪ ʥʘʠʣʫʯʰʠʡ ʦʪʚʝʪ ï best response):

9
 

(1) BRi(q, x-i) = Arg 
ii XxÍ

max f i(q, xi, x-i), i Í N. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʘʛʝʥʪʘʤʠ, 
ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʦʨʦʞʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʥʮʝʧʮʠʶ ʨʘʚʥʦ-
ʚʝʩʠʷ, ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʷʝʪ, ʚ ʢʘʢʦʤ ʩʤʳʩʣʝ ʫʩʪʦʡʯʠʚʳʤ ʜʦʣʞʝʥ ʙʳʪʴ 
ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʠʩʭʦʜ ʠʛʨʳ. ʇʘʨʘʣʣʝʣʴʥʦ ʙʫʜʝʤ ʦʙʩʫʞʜʘʪʴ ʪʫ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʚʥʦʚʝ-
ʩʠʷ. 
ʈʘʚʥʦʚʝʩʠʝ ʚ ʜʦʤʠʥʘʥʪʥʳʭ ʩʪʨʘʪʝʛʠʷʭ. ɽʩʣʠ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ 

ʘʛʝʥʪʘ ʤʥʦʞʝʩʪʚʦ (1) ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʦʙʩʪʘʥʦʚʢʠ, ʪʦ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 
ʤʥʦʞʝʩʪʚʦ ʝʛʦ ʜʦʤʠʥʘʥʪʥʳʭ ʩʪʨʘʪʝʛʠʡ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʜʦʤʠʥʘʥʪʥʳʭ 
ʩʪʨʘʪʝʛʠʡ ʘʛʝʥʪʦʚ ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝʤ ʚ ʜʦʤʠʥʘʥʪʥʳʭ ʩʪʨʘʪʝ-
ʛʠʷʭ ï ʈɼʉ [43]. ɽʩʣʠ ʫ ʢʘʞʜʦʛʦ ʠʟ ʘʛʝʥʪʦʚ ʩʫʱʝʩʪʚʫʝʪ ʜʦʤʠʥʘʥʪʥʘʷ 
ʩʪʨʘʪʝʛʠʷ, ʪʦ ʦʥʠ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦ, ʪʦ ʝʩʪʴ 
ʚʳʙʠʨʘʪʴ ʜʝʡʩʪʚʠʷ, ʥʝ ʠʤʝʷ ʥʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝ ʜʝʣʘʷ ʥʠʢʘʢʠʭ 
ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦʙ ʦʙʩʪʘʥʦʚʢʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʈɼʉ ʩʫʱʝʩʪʚʫʝʪ ʜʘʣʝ-
ʢʦ ʥʝ ʚʦ ʚʩʝʭ ʠʛʨʘʭ. 
ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʛʝʥʪʘʤʠ ʨʘʚʥʦʚʝʩʠʷ ʚ ʜʦʤʠʥʘʥʪʥʳʭ ʩʪʨʘʪʝʛʠ-

ʷʭ, ʝʩʣʠ ʧʦʩʣʝʜʥʝʝ ʩʫʱʝʩʪʚʫʝʪ, ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʥʠʷ ʢʘʞʜʳʤ ʠʟ ʥʠʭ 

ʪʦʣʴʢʦ ʩʚʦʝʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʠ ʜʦʧʫʩʪʠʤʳʭ ʤʥʦʞʝʩʪʚ X' ʠ Q. 
ɻʘʨʘʥʪʠʨʫʶʱʝʝ ʨʘʚʥʦʚʝʩʠʝ. ʊʦʡ ʞʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ 

ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʘʛʝʥʪʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʘʨʘʥʪʠʨʫʶʱʝʛʦ (ʤʘʢʩʠ-
ʤʠʥʥʦʛʦ) ʨʘʚʥʦʚʝʩʠʷ, ʢʦʪʦʨʦʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʠʛʨʘʭ: 

(2) 
ʛ

ix  Í Arg 
ii XxÍ

max 
ii Xx --Í

min  min
qÍQ

 f i(q, xi, x-i), i Í N. 

ɽʩʣʠ ʭʦʪʷ ʙʳ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʘʛʝʥʪʦʚ ʤʥʦʞʝʩʪʚʦ (1) ʟʘʚʠʩʠʪ ʦʪ 
ʦʙʩʪʘʥʦʚʢʠ (ʪʦ ʝʩʪʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʈɼʉ), ʪʦ ʜʝʣʦ ʦʙʩʪʦʠʪ ʙʦʣʝʝ 
ʩʣʦʞʥʳʤ ʦʙʨʘʟʦʤ. ʀʩʩʣʝʜʫʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʣʫʯʘʠ. 
ʈʘʚʥʦʚʝʩʠʝ ʅʵʰʘ. ʆʧʨʝʜʝʣʠʤ ʤʥʦʛʦʟʥʘʯʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

(3) BR(q, x) = (BR1(q, x-1); BR2(q, x-2), é, BRn(q, x-n)). 

                                                                 
9 ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʥʷʪʘ ʥʝʟʘʚʠʩʠʤʘʷ ʚʥʫʪʨʠ ʧʦʜʨʘʟʜʝʣʦʚ ʥʫʤʝʨʘʮʠʷ ʬʦʨʤʫʣ. 
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ʈʘʚʥʦʚʝʩʠʝʤ ʅʵʰʘ [43, 131, 252] ʧʨʠ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ q 
(ʪʦʯʥʝʝ ï ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʨʘʚʥʦʚʝʩʠʝʤ ʅʵʰʘ) ʥʘʟʳʚʘʝʪʩʷ ʪʦʯʢʘ 

x
*
(q) Í X', ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʩʣʝʜʫʶʱʝʤʫ ʫʩʣʦʚʠʶ: 

(4) x
*
(q) Í BR(q, x*

(q)). 
ɺʣʦʞʝʥʠʝ (4) ʤʦʞʥʦ ʪʘʢʞʝ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

" i Í N, " yi Í Xi   f i(q, x
*
(q)) ² f i(q, yi, )(* qix- ). 

ʄʥʦʞʝʩʪʚʦ EN(q) ʚʩʝʭ ʪʦʯʝʢ ʚʠʜʘ (4) ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶɦ ʠʤ 
ʦʙʨʘʟʦʤ: 

(5) EN(q) = {x Í Xô | xi Í BRi(q, x-i), i Í N}.  
ɼʣʷ ʩʣʫʯʘʷ ʜʚʫʭ ʘʛʝʥʪʦʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʩʧʦʩʦ-

ʙʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʤʥʦʞʝʩʪʚʘ EN(q) ʷʚʣʷʝʪʩʷ ʝʛʦ ʟʘʜʘʥʠʝ ʚ ʚʠʜʝ ʤʥʦ-

ʞʝʩʪʚʘ ʧʘʨ ʪʦʯʝʢ (*

1x (q), *

2x (q)), ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʥʳʤ ʩʦʦʪʥʦʰʝʥʠʷʤ [33, 221, 252]: 

(6) *

1x (q) Í BR1(q, BR2(q, BR1(q, ... BR2(q, 
*

2x (q)) ...))), 

(7) *

2x (q) Í BR2(q, BR1(q, BR2(q, ... BR1(q, 
*

1x (q)) ...))). 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ 
ʘʛʝʥʪʳ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ ʧʫʪʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 
ʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʚʳʙʦʨʘ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ. 
ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ ʷʚʣʷʝʪʩʷ ʪʦʡ ʪʦʯʢʦʡ, ʦʜʥʦ-

ʩʪʦʨʦʥʥʝʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʢʦʪʦʨʦʡ ʥʝʚʳʛʦʜʥʦ ʥʠ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʘʛʝʥ-
ʪʦʚ (ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʩʪʘʣʴʥʳʝ ʘʛʝʥʪʳ ʚʳʙʠʨʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʢʦʤʧʦʥʝʥʪʳ ʨʘʚʥʦʚʝʩʥʦʛʦ ʧʦ ʅʵʰʫ ʚʝʢʪʦʨʘ ʜʝʡʩʪʚʠʡ). ɽʩʣʠ ʘʛʝʥʪʳ 
ʤʥʦʛʦʢʨʘʪʥʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʳʙʦʨ ʜʝʡʩʪʚʠʡ, ʪʦ ʪʦʯʢʘ ʅʵʰʘ ʷʚʣʷʝʪʩʷ 
ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ (ʩʤ. ʧʦʜʨʦʙʥʦʩʪʠ ʚ [125]) ʫʩʪʦʡʯʠʚʦʡ ʠ 
ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʨʝʘʣʠʟʫʝʤʦʡ ʚ ʨʘʤʢʘʭ ʟʥʘʥʠʷ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʈɼʉ, 
ʢʘʞʜʳʤ ʘʛʝʥʪʦʤ ʪʦʣʴʢʦ ʩʚʦʝʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʠ ʜʦʧʫʩʪʠʤʳʭ ʤʥʦ-

ʞʝʩʪʚ X' ʠ Q (ʧʨʠ ʵʪʦʤ, ʧʨʘʚʜʘ, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʧʨʠʥʮʠʧʘʭ ʧʨʠʥʷʪʠʷ ʘʛʝʥʪʘʤʠ ʨʝʰʝʥʠʡ ʦ 
ʚʳʙʦʨʝ ʜʝʡʩʪʚʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʨʠʠ ʠʛʨʳ [63, 109, 221]). 
ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ, ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ, ʦʜʥʦʰʘʛʦʚʳʤʠ ʠʛʨʘʤʠ, ʧʦʵʪʦʤʫ ʚ ʩʣʫʯʘʝ ʦʜʥʦʢʨʘʪʥʦʛʦ 
ʚʳʙʦʨʘ ʘʛʝʥʪʘʤʠ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ ʟʥʘʥʠʷ ʠʤʠ ʪʦʣʴʢʦ ʩʚʦʠʭ ʮʝʣʝʚʳʭ 

ʬʫʥʢʮʠʡ ʠ ʤʥʦʞʝʩʪʚ X' ʠ Q ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʚʥʦʚʝʩʠʷ ʅʵʰʘ ʫʞʝ 
ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʦʵʪʦʤʫ ʚʚʝʜʝʤ ʩʣʝʜʫʶʱʝʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ 
ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʚʳʧʦʣʥʝʥʥʳʤ ʚ ʭʦʜʝ ʚʩʝʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʣʦʞʝʥʠʷ: 
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ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʛʨʝ ɻ, ʤʥʦʞʝʩʪʚʝ Q ʠ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʘʛʝʥʪʦʚ 
ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. 
ʉʦʜʝʨʞʘʪʝʣʴʥʦ ʚʚʝʜʝʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʘʞʜʳʡ 

ʠʟ ʘʛʝʥʪʦʚ ʨʘʮʠʦʥʘʣʝʥ, ʟʥʘʝʪ ʤʥʦʞʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʠʛʨʳ, ʮʝʣʝʚʳʝ 
ʬʫʥʢʮʠʠ ʠ ʜʦʧʫʩʪʠʤʳʝ ʤʥʦʞʝʩʪʚʘ ʚʩʝʭ ʘʛʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʟʥʘʝʪ ʤʥʦ-
ʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʦʷʥʠʡ ʧʨʠʨʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ 
ʟʥʘʝʪ, ʯʪʦ ʜʨʫʛʠʝ ʘʛʝʥʪʳ ʟʥʘʶʪ ʵʪʦ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʦʥʠ ʟʥʘʶʪ, ʯʪʦ ʦʥ 
ʵʪʦ ʟʥʘʝʪ ʠ ʪ.ʜ. ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ (ʩʤ. ʚʳʰʝ). ʊʘʢʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥ-
ʥʦʩʪʴ ʤʦʞʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʦʩʪʠʛʘʪʴʩʷ ʧʫʙʣʠʯʥʳʤ (ʪʦ ʝʩʪʴ ʦʜʥʦʚʨʝ-
ʤʝʥʥʦ ʚʩʝʤ ʘʛʝʥʪʘʤ, ʩʦʙʨʘʥʥʳʤ ʚʤʝʩʪʝ) ʩʦʦʙʱʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʝ ʜʦʩʪʠʞʝʥʠʝ ʚʩʝʤʠ 
ʘʛʝʥʪʘʤʠ ʙʝʩʢʦʥʝʯʥʦʛʦ ʨʘʥʛʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ. ʆʪʤʝʪʠʤ, 
ʯʪʦ ʚʚʝʜʝʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪ ʦʙ ʠʥʬʦʨʤʠʨʦʚʘʥ-
ʥʦʩʪʠ ʘʛʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦ-
ʜʳ. 
ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ, ʪʦ 

ʵʪʦʛʦ ʦʢʘʟʳʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʚʥʦʚʝʩʠʷ ʅʵʰʘ. ɺ 
ʢʘʯʝʩʪʚʝ ʦʙʦʩʥʦʚʘʥʠʷ ʵʪʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʨʦʤʦʜʝʣʠʨʫʝʤ ʥʘ ʧʨʠʤʝʨʝ 
ʠʛʨʳ ʜʚʫʭ ʣʠʮ ʭʦʜ ʨʘʩʩʫʞʜʝʥʠʡ ʧʝʨʚʦʛʦ ʘʛʝʥʪʘ (ʚʪʦʨʦʡ ʘʛʝʥʪ ʨʘʩ-
ʩʫʞʜʘʝʪ ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʦ, ʠ ʝʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠ-
ʚʘʪʴʩʷ ʦʪʜʝʣʴʥʦ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʘʩ-
ʩʫʞʜʝʥʠʡ ʧʝʨʚʦʛʦ ʘʛʝʥʪʘ). ʆʥ ʨʘʩʩʫʞʜʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʩʤ. 
ʚʳʨʘʞʝʥʠʝ (6)): çʄʦʝ ʜʝʡʩʪʚʠʝ, ʚ ʩʠʣʫ (1), ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʠʣʫʯʰʠʤ 
ʦʪʚʝʪʦʤ ʥʘ ʜʝʡʩʪʚʠʝ ʚʪʦʨʦʛʦ ʘʛʝʥʪʘ ʧʨʠ ʟʘʜʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦ-
ʜʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʥʝ ʥʘʜʦ ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ ʝʛʦ ʧʦʚʝʜʝʥʠʝ. ʇʨʦ 
ʥʝʛʦ (ʚ ʩʠʣʫ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʠ ʜʦʧʫʩʪʠ-
ʤʳʝ ʤʥʦʞʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ) ʤʥʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʥ 
ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʨʘʤʢʘʭ (1), ʪʦ ʝʩʪʴ ʙʫʜʝʪ ʠʩʢʘʪʴ ʥʘʠʣʫʯʰʠʡ 
ʦʪʚʝʪ ʥʘ ʤʦʠ ʜʝʡʩʪʚʠʷ ʧʨʠ ʟʘʜʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ (ʩʤ. (7)). 
ɼʣʷ ʵʪʦʛʦ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ ʤʦʠ ʜʝʡʩʪʚʠʷ. ʇʨʠ ʵʪʦʤ 
ʦʥ ʙʫʜʝʪ (ʦʧʷʪʴ ʞʝ, ʚ ʩʠʣʫ ʚʚʝʜʝʥʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʪʦʤ, ʯʪʦ 
ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʠ ʜʦʧʫʩʪʠʤʳʝ ʤʥʦʞʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠ-
ʝʤ) ʨʘʩʩʫʞʜʘʪʴ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʷ, ʠ ʪ.ʜ. ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ (ʩʤ. (6))è. ɺ 
ʪʝʦʨʠʠ ʠʛʨ ʜʣʷ ʧʦʜʦʙʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʜʘʯʥʘʷ ʬʠʟʠ-
ʯʝʩʢʘʷ ʘʥʘʣʦʛʠʷ ʦʪʨʘʞʝʥʠʷ ʚ ʟʝʨʢʘʣʘʭ ï ʩʤ., ʥʘʧʨʠʤʝʨ, [88]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʚʥʦʚʝʩʠʷ ʅʵʰʘ ʜʦʩʪʘʪʦʯʥʦ, 

ʯʪʦʙʳ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʠʛʨʳ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ 
ʙʳʣʠ ʦʙʱʠʤ ʟʥʘʥʠʝʤ (ʦʩʣʘʙʣʝʥʠʝ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʦ 
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ʚ [188]). ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʝʬʣʝʢʩʠʚʥʳʝ ʠʛʨʳ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʝʤ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ ʥʝ ʷʚʣʷʝʪʩʷ 
ʦʙʱʠʤ ʟʥʘʥʠʝʤ, ʠ ʢʘʞʜʳʡ ʘʛʝʥʪ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʪʦʤ ʟʥʘʯʝʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ ʠ 
ʪ.ʜ. 
ʉʫʙʲʝʢʪʠʚʥʦʝ ʨʘʚʥʦʚʝʩʠʝ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʠʜʳ ʨʘʚʥʦʚʝʩʠʷ 

ʷʚʣʷʶʪʩʷ ʯʘʩʪʥʳʤʠ ʩʣʫʯʘʷʤʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʢʦʪʦʨʦʝ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʚʝʢʪʦʨ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ, ʢʘʞʜʘʷ ʢʦʤʧʦʥʝʥʪʘ ʢʦʪʦ-
ʨʦʛʦ ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʦʪʚʝʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʘʛʝʥʪʘ ʥʘ ʪʫ 
ʦʙʩʪʘʥʦʚʢʫ ʠʛʨʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʩ ʝʛʦ ʩʫʙʲʝʢʪʠʚʥʦʡ 
ʪʦʯʢʠ ʟʨʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʩʣʫʯʘʠ. 
ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ i-ʳʡ ʘʛʝʥʪ ʨʘʩʩʯʠʪʳʚʘʝʪ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʦʙ-

ʩʪʘʥʦʚʢʠ ʠʛʨʳ 
B

ix-
$

 (çBè ʦʙʦʟʥʘʯʘʝʪ beliefs; ʠʥʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʝʨʤʠʥʳ çʧʨʝʜʧʦʣʦʞʝʥʠʝè, çʜʦʛʘʜʢʘè ï conjecture) ʠ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠʨʦʜʳ iq
$
, ʪʦʛʜʘ ʦʥ ʚʳʙʝʨʝʪ 

(8) 
B

ix  Í BRi( iq
$

, 
B

ix-
$

), i Í N. 

ɺʝʢʪʦʨ x
B
 ʷʚʣʷʝʪʩʷ ʪʦʯʝʯʥʳʤ ʩʫʙʲʝʢʪʠʚʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʦʧʨʝʜʝʣʝʥʠʠ çʨʘʚʥʦʚʝʩʠʷè ʥʝ ʪʨʝʙʫʝʪʩʷ 
ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʘʛʝʥʪʦʚ ʦ ʜʝʡʩʪʚʠʷʭ ʦʧʧʦʥʝʥʪʦʚ, ʪʦ 

ʝʩʪʴ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ $ i Í N: 
B

ix-
$

  ̧
B

ix-. ʆʙʦʩʥʦʚʘʥʥʦʝ ʩʫʙʲʝʢ-

ʪʠʚʥʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʪʦ ʝʩʪʴ ʪʘʢʦʝ, ʯʪʦ 
B

ix-
$

 = 
B

ix- , i Í N, ʷʚʣʷʝʪʩʷ 

ʨʘʚʥʦʚʝʩʠʝʤ ʅʵʰʘ (ʜʣʷ ʵʪʦʛʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʚʩʝ 
ʧʘʨʘʤʝʪʨʳ ʠʛʨʳ ʙʳʣʠ ʦʙʱʠʤ ʟʥʘʥʠʝʤ, ʠ ʯʪʦʙʳ ʢʘʞʜʳʡ ʘʛʝʥʪ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ 
B

ix-
$

 ʤʦʜʝʣʠʨʦʚʘʣ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʦʧʧʦʥʝʥʪʦʚ). 

ɺ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘʠʣʫʯʰʠʡ ʦʪʚʝʪ ʢʘʞʜʦʛʦ ʘʛʝʥʪʘ ʥʝ ʟʘʚʠʩʠʪ 
ʦʪ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦʙ ʦʙʩʪʘʥʦʚʢʝ, ʪʦ ʩʫʙʲʝʢʪʠʚʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʷʚʣʷ-
ʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝʤ ʚ ʜʦʤʠʥʘʥʪʥʳʭ ʩʪʨʘʪʝʛʠʷʭ. 
ɺ ʙʦʣʝʝ ʦʙʱʝʤ ʩʣʫʯʘʝ i-ʳʡ ʘʛʝʥʪ ʤʦʞʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʚʳʙʦʨ 

ʦʧʧʦʥʝʥʪʘʤʠ ʜʝʡʩʪʚʠʡ ʠʟ ʤʥʦʞʝʩʪʚʘ 
B

iX-  Ì X-i ʠ ʨʝʘʣʠʟʘʮʠʶ ʩʦʩʪʦ-

ʷʥʠʷ ʧʨʠʨʦʜʳ ʠʟ ʤʥʦʞʝʩʪʚʘ iQ  Ì Q, i Í N. ʊʦʛʜʘ ʥʘʠʣʫʯʰʠʤ ʦʪʚʝ-

ʪʦʤ ʙʫʜʝʪ ʛʘʨʘʥʪʠʨʫʶʱʝʝ ʩʫʙʲʝʢʪʠʚʥʦʝ ʨʘʚʥʦʚʝʩʠʝ: 

(9) xi(
B

iX- , iQ ) Í Arg 
ii XxÍ

max 
B
ii Xx --Í

min  min
iiqÍQ

 f i(q, xi, x-i), i Í N. 
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ɽʩʣʠ B

iX-  = X-i, iQ  = Q, i Í N, ʪʦ xi(
B

iX- ) = ʛ

ix , i Í N, ʪʦ ʝʩʪʴ ʛʘ-

ʨʘʥʪʠʨʫʶʱʝʝ ʩʫʙʲʝʢʪʠʚʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʷʚʣʷʝʪʩʷ çʢʣʘʩʩʠʯʝʩʢʠʤè 
ʛʘʨʘʥʪʠʨʫʶʱʠʤ ʨʘʚʥʦʚʝʩʠʝʤ. ʈʘʟʥʦʚʠʜʥʦʩʪʴʶ ʛʘʨʘʥʪʠʨʫʶʱʝʛʦ 
ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʷʚʣʷʝʪʩʷ ʇ-ʨʘʚʥʦʚʝʩʠʝ, ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ-
ʥʦʝ ʚ [20]. 
ɺ ʝʱʝ ʙʦʣʝʝ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʣʫʯʰʝʛʦ ʦʪʚʝʪʘ i-ʛʦ 

ʘʛʝʥʪʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ pi(xi), ʛʜʝ 

pi(Ö) Í D(Xi) ï ʤʥʦʞʝʩʪʚʫ ʚʩʝʚʦʟʤʦʞʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʥʘ Xi, ʢʦʪʦ-
ʨʦʝ ʤʘʢʩʠʤʠʟʠʨʫʝʪ ʦʞʠʜʘʝʤʳʡ ʚʳʠʛʨʳʰ ʘʛʝʥʪʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʡ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ mi(x-i) Í D(X-i) ʜʝʡʩʪʚʠʡ, 
ʚʳʙʠʨʘʝʤʳʭ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ, ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ 

qi(q) Í D(Q) ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ (ʧʦʣʫʯʠʤ ʙʘʡʝʩʦʚ ʧʨʠʥʮʠʧ ʧʨʠʥʪ̫ʠʷ 
ʨʝʰʝʥʠʡ): 

(10) pi(mi(Ö), qi(Ö), Ö) = 

= arg 
)(

max
ii Xp DÍ

 

',

( , , ) ( ) ( ) ( )i i i i i i i i

X

f x x p x q x d dxq q m q- -

Q

ñ , i Í N. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʪʨʝ-
ʙʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʘʛʝʥʪʦʚ ï ʢʘʞʜʳʡ ʠʟ ʥʠʭ 
ʜʦʣʞʝʥ ʟʥʘʪʴ ʩʚʦʶ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ f i(Ö) ʠ ʜʦʧʫʩʪʠʤʳʝ ʤʥʦʞʝʩʪʚʘ 

Q ʠ Xô. ʆʜʥʘʢʦ ʧʨʠ ʪʘʢʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʝʜ-
ʧʦʣʦʞʝʥʠʡ ʘʛʝʥʪʦʚ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ ʠ ʦ ʧʦʚʝʜʝʥʠʠ ʦʧʧʦʥʝʥʪʦʚ 
ʤʦʛʫʪ ʙʳʪʴ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʤʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ, ʪʦ 
ʝʩʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʧʨʘʚʜʳʚʘʣʠʩʴ, ʥʝʦʙʭʦʜʠʤʳ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʚʟʘʠʤʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 
ʘʛʝʥʪʦʚ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʙ ʦʙʱʝʤ 
ʟʥʘʥʠʠ, ʢʦʪʦʨʦʝ ʧʨʝʚʨʘʱʘʝʪ ʩʫʙʲʝʢʪʠʚʥʦʝ ʪʦʯʝʯʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ 
ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ, ʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʙʘʡʝʩʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʧʨʠʥʷʪʠʷ 
ʨʝʰʝʥʠʡ ï ʚ ʨʘʚʥʦʚʝʩʠʝ ɹʘʡʝʩʘïʅʵʰʘ. 
ʈʘʚʥʦʚʝʩʠʝ ɹʘʡʝʩʘïʅʵʰʘ. ɽʩʣʠ ʚ ʠʛʨʝ ʠʤʝʝʪʩʷ ʥʝʧʦʣʥʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ (ʩʤ. [227]), ʪʦ ʙʘʡʝʩʦʚʘ ʠʛʨʘ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶɦ ʠʤ 
ʥʘʙʦʨʦʤ: 

- ʤʥʦʞʝʩʪʚʦʤ N ʘʛʝʥʪʦʚ; 
- ʤʥʦʞʝʩʪʚʦʤ K ʚʦʟʤʦʞʥʳʭ ʪʠʧʦʚ ʘʛʝʥʪʦʚ, ʛʜʝ ʪʠʧ i-ʛʦ ʘʛʝʥʪʘ 

ki Í Ki, i Í N, ʚʝʢʪʦʨ ʪʠʧʦʚ k = (k1, k2, é, kn) Í Kô = Ô
ÍNi

iK ; 
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- ʤʥʦʞʝʩʪʚʦʤ Xô = Ô
ÍNi

iX  ʜʦʧʫʩʪʠʤʳʭ ʚʝʢʪʦʨʦʚ ʜʝʡʩʪʚʠʡ ʘʛʝʥ-

ʪʦʚ; 

- ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ ʧʦʣʝʟʥʦʩʪʠ ui: Kô ³ Xô  Á
1
; 

- ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ mi(Ö|ki) Í D(K-i), i Í N, ʘʛʝʥʪʦʚ. 
ʈʘʚʥʦʚʝʩʠʝ ɹʘʡʝʩʘ-ʅʵʰʘ ʚ ʠʛʨʝ ʩ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʢʘʢ ʥʘʙʦʨ ʩʪʨʘʪʝʛʠʡ ʘʛʝʥʪʦʚ ʚʠʜʘ si: Ki  Xi, i Í N, ʢʦʪʦʨʳʝ 
ʤʘʢʩʠʤʠʟʠʨʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʞʠʜʘʝʤʳʝ ʧʦʣʝʟʥʦʩʪʠ 

(11) Ui(ki, si(Ö), s-i(Ö)) = ñ
Ô
¸

-Í
ij

ji Kk

ui(k,
 si(ki),

 s-i(k-i))
 mi(k-i| ki)

 
dk-i, i

 
Í

 
N. 

ɺ ʙʘʡʝʩʦʚʳʭ ʠʛʨʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ {mi(Ö|Ö)} i  Í N ʷʚʣʷʶʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. ɼʣʷ ʵʪʦʛʦ, ʚ ʯʘʩʪʥʦʩʪʠ, 
ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʩʦʛʣʘʩʦʚʘʥʳ, ʪʦ ʝʩʪʴ ʚʳʚʦʜʠʣʠʩʴ ʢʘʞ-

ʜʳʤ ʠʟ ʘʛʝʥʪʦʚ ʧʦ ʬʦʨʤʫʣʝ ɹʘʡʝʩʘ ʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ m(k) Í D(Kô), 
ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. 

ɼʣʷ ʙʘʡʝʩʦʚʳʭ ʠʛʨ, ʚ ʢʦʪʦʨʳʭ {mi(Ö|Ö)} iÍ N ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠ-
ʝʤ, ʚ [193, 259] ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʨʘʮʠʦʥʘʣʠʟʠʨʫʝʤʳʭ ʩʪʨʘʪʝʛʠʡ 

(rationalizable strategies, ʩʤ. ʪʘʢʞʝ [185, 260]) Di Ì D(Xi), i Í N, ʪʘʢʠʭ 

ʯʪʦ Di Ì BRi(D-i), i Í N. ɺ ʠʛʨʘʭ ʜʚʫʭ ʣʠʮ ʤʥʦʞʝʩʪʚʦ ʨʘʮʠʦʥʘʣʠʟʠʨʫ-
ʝʤʳʭ ʩʪʨʘʪʝʛʠʡ ʩʦʚʧʘʜʘʝʪ ʩ ʤʥʦʞʝʩʪʚʦʤ ʩʪʨʘʪʝʛʠʡ, ʧʦʣʫʯʝʥʥʳʤ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʠʪʝʨʘʪʠʚʥʦʛʦ ʠʩʢʣʶʯʝʥʠʷ ʩʪʨʦʛʦ ʜʦʤʠʥʠʨʫʝʤʳʭ ʩʪʨʘʪʝ-
ʛʠʡ

10
 [252]. ɺʦʟʤʦʞʥʦ ʫʩʣʦʞʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʩʫʙʲʝʢʪʠʚʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʟʘʧʨʝʪʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ 
ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ ʠ ʪ.ʜ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʘʮʠʷ ʈɼʉ, ʛʘʨʘʥʪʠʨʫʶʱʝʛʦ ʠ ʩʫʙʲʝʢʪʠʚ-

ʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (ʝʩʣʠ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ) ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʢʘʞʜʳʡ 
ʘʛʝʥʪ ʦʙʣʘʜʘʣ, ʢʘʢ ʤʠʥʠʤʫʤ, ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʚʦʝʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ 
ʠ ʚʩʝʭ ʜʦʧʫʩʪʠʤʳʭ ʤʥʦʞʝʩʪʚʘʭ, ʘ ʨʝʘʣʠʟʘʮʠʷ ʨʘʚʥʦʚʝʩʠʷ ʅʵʰʘ, ʝʩʣʠ 
ʦʥʦ ʩʫʱʝʩʪʚʫʝʪ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʩʫʱʝ-
ʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʣʠʩʴ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. 

                                                                 
10 ʅʘʧʦʤʥʠʤ, ʯʪʦ ʩʪʨʦʛʦ ʜʦʤʠʥʠʨʫʝʤʦʡ (strongly dominated) ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ 

ʩʪʨʘʪʝʛʠʷ ʘʛʝʥʪʘ, ʯʪʦ ʥʘʡʜʝʪʩʷ ʜʨʫʛʘʷ ʝʛʦ ʩʪʨʘʪʝʛʠʷ, ʢʦʪʦʨʘʷ ʧʨʠ ʣʶʙʦʡ  ʦʙʩʪʘʥʦʚʢʝ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʪʦʤʫ ʘʛʝʥʪʫ ʩʪʨʦʛʦ ʙʦʣʴʰʠʡ ʚʳʠʛʨʳʰ. ʀʪʝʨʘʪʠʚʥʦʝ ʠʩʢʣʶʯʝʥʠʝ 
(iterative elimination) ʩʪʨʦʛʦ ʜʦʤʠʥʠʨʫʝʤʳʭ ʩʪʨʘʪʝʛʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʤ (ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʙʝʩʢʦʥʝʯʥʦʤ) ʠʭ ʠʩʢʣʶʯʝʥʠʠ ʠʟ ʤʥʦʞʝʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 
ʩʪʨʘʪʝʛʠʡ ʘʛʝʥʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʭʦʞʜʝʥʠʶ çʩʣʘʙʝʡʰʝʛʦè ʨʝʰʝʥʠʷ ʠʛʨʳ ï 
ʤʥʦʞʝʩʪʚʘ ʥʝʜʦʤʠʥʠʨʫʝʤʳʭ ʩʪʨʘʪʝʛʠʡ. 
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ɽʱʝ ʨʘʟ ʦʪʤʝʪʠʤ, ʯʪʦ ʨʝʘʣʠʟʫʝʤʦʩʪʴ ʨʘʚʥʦʚʝʩʠʷ ʅʵʰʘ ʧʦʜʨʘʟʫ-
ʤʝʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʛʝʥʪʦʚ (ʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʦʨʛʘʥʘ ï ʮʝʥʪʨʘ, ʠʣʠ 
ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʦʧʝʨʘʮʠʡ, ʝʩʣʠ ʦʥʠ ʦʙʣʘʜʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥ-
ʬʦʨʤʘʮʠʝʡ) ʘʧʨʠʦʨʠ ʠ ʥʝʟʘʚʠʩʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ ʠ ʚ 
ʦʜʥʦʰʘʛʦʚʦʡ ʠʛʨʝ ʩʨʘʟʫ ʚʳʙʨʘʪʴ ʨʘʚʥʦʚʝʩʥʳʝ ʧʦ ʅʵʰʫ ʜʝʡʩʪʚʠʷ 
(ʧʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʳʡ ʚʦʧʨʦʩ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʢʘʢʦʝ ʠʟ ʨʘʚʥʦʚʝʩʠʡ 
ʚʳʙʝʨʫʪ ʘʛʝʥʪʳ ʠ ʮʝʥʪʨ, ʝʩʣʠ ʨʘʚʥʦʚʝʩʠʡ ʅʵʰʘ ʥʝʩʢʦʣʴʢʦ [162]). 
ʂʘʯʝʩʪʚʝʥʥʦ, ʦʙʱʝʝ ʟʥʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʠʟ 
ʘʛʝʥʪʦʚ (ʠ ʮʝʥʪʨ) ʤʦʛ ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-
ʥʠʡ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʯʠʪʳʚʘʶʱʠʤʠ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʝ 
ʧʨʠʥʮʠʧʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʪ.ʜ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʢʦʥʮʝʧʮʠʷ 

ʨʝʰʝʥʠʷ ʠʛʨʳ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʘʛʝʥʪʦʚ. 
ʊʘʢʠʝ ʢʦʥʮʝʧʮʠʠ ʨʝʰʝʥʠʷ, ʢʘʢ ʈɼʉ ʠ ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ, ʷʚʣʷʶʪʩʷ ʚ 
ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʧʨʝʜʝʣʴʥʳʤʠ ʩʣʫʯʘʷʤʠ ï ʧʝʨʚʘʷ ʪʨʝʙʫʝʪ ʤʠʥʠ-
ʤʘʣʴʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʚʪʦʨʘʷ ï ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʨʘʥʛʘ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ ʚʩʝʭ ʘʛʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʥʠʞʝ ʤʳ ʦʧʠʰʝʤ 
ʜʨʫʛʠʝ (çʧʨʦʤʝʞʫʪʦʯʥʳʝè) ʩʣʫʯʘʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ ï 
ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ï ʠ ʧʦʩʪʨʦʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʨʝʰʝʥʠʷ 
ʠʛʨʳ. ʇʨʝʞʜʝ ʯʝʤ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʵʪʫ ʧʨʦʛʨʘʤʤʫ, ʧʨʦʚʝʜʝʤ ʦʙʟʦʨ 
ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ ʦʙʱʝʛʦ ʟʥʘʥʠʷ ʠ ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 

 
 

1.3. ʆɹʑʀɽ ʇʆɼʍʆɼʓ ʂ ʆʇʀʉɸʅʀʖ 

ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʀ ʉʊʈɸʊɽɻʀʏɽʉʂʆʁ ʈɽʌʃɽʂʉʀʀ 
 
ɺ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ ʢʦʥʮʝʧʮʠʷʭ ʨʘʚʥʦʚʝ-

ʩʠʷ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ, ʥʘʚʝʨʥʦʝ, ʨʘʚʥʦʚʝʩʠʡ ʅʵʰʘ ʠ ɹʘʡʝʩʘ-ʅʵʰʘ, ʚ 
ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ ʦʙʱʝʛʦ ʟʥʘʥʠʷ) ʨʝʬʣʝʢʩʠʷ ʦʪʩʫʪ-
ʩʪʚʫʝʪ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʘʛʝʥʪ ʥʝ ʧʳʪʘʝʪʩʷ ʚʩʪʘʪʴ ʥʘ ʧʦʟʠʮʠʶ ʦʧʧʦ-
ʥʝʥʪʦʚ. 
ʈʝʬʣʝʢʩʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʘʛʝʥʪ ʠʤʝʝʪ ʠ ʠʩʧʦʣʴʟʫʝʪ 

ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʠʝʨʘʨʭʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ï ʩʚʦʠ ʧʨʝʜʩʪʘʚʣʝ-
ʥʠʷ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ, ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʝʛʦ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʜʨʫʛ ʜʨʫʛʘ ʠ ʪ.ʜ. ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝ-
ʥʠʡ ʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʬʘʢʪʦʨʘʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʨʝʬʣʝʢʩʠʠ, ʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʠʥʮʠʧʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ï ʩʪʨʘ-
ʪʝʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ. ɺ ʪʝʨʤʠʥʘʭ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩʪʨʘ-
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ʪʝʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʘʛʝʥʪʘ ʦ ʪʦʤ, 
ʯʪʦ ʦʧʧʦʥʝʥʪ ʙʫʜʝʪ ʚʳʯʠʩʣʷʪʴ ʪʦ ʠʣʠ ʠʥʦʝ ʢʦʥʢʨʝʪʥʦʝ, ʥʘʧʨʠʤʝʨ 
ʩʫʙʲʝʢʪʠʚʥʦʝ ʛʘʨʘʥʪʠʨʫʶʱʝʝ, ʨʘʚʥʦʚʝʩʠʝ, ʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝ-
ʬʣʝʢʩʠʠ ï ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʙ ʦʙʩʪʘʥʦʚʢʝ ʙʫʜʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʧʦʥʝʥʪ. 
ʈʘʩʩʤʦʪʨʠʤ ʠʟʚʝʩʪʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ

11
 ʧʦʜʭʦʜʳ ʢ ʦʧʠʩʘ-

ʥʠʶ ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʦʙʱʝʛʦ ʟʥʘʥʠʷ. 
ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ [188, 190, 228], ʨʘʟʣʠʯʘʶʪ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʦʧʠ-

ʩʘʥʠʶ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ï ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʡ 
(ʥʘʧʦʤʥʠʤ, ʯʪʦ çʩʠʥʪʘʢʪʠʢʘ ï ʩʠʥʪʘʢʩʠʩ ʟʥʘʢʦʚʳʭ ʩʠʩʪʝʤ, ʪʦ ʝʩʪʴ 
ʩʪʨʫʢʪʫʨʘ ʩʦʯʝʪʘʥʠʷ ʟʥʘʢʦʚ ʠ ʧʨʘʚʠʣ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘ-
ʥʠʷ ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʢ ʠʭ ʟʥʘʯʝʥʠʷʤ ʠ ʬʫʥʢʮʠʷʤ ʟʥʘʢʦʚʳʭ ʩʠʩʪʝʤè, 
çʩʝʤʘʥʪʠʢʘ ï ʠʟʫʯʘʝʪ ʟʥʘʢʦʚʳʝ ʩʠʩʪʝʤ ʢʘʢ ʩʨʝʜʩʪʚʘ ʚʳʨʘʞʝʥʠʷ 
ʩʤʳʩʣʘ, ʦʩʥʦʚʥʦʡ ʝʝ ʧʨʝʜʤʝʪ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʟʥʘʢʦʚ ʠ 
ʟʥʘʢʦʩʦʯʝʪʘʥʠʡè [160, ʩ. 601]). ʆʩʥʦʚʳ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʙʳʣʠ ʟʘʣʦʞʝ-
ʥʳ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʝ [230, 235] ʠ ʧʦʣʫʯʠʣʠ ʜʘʣʴʥʝʡʰʝʝ 
ʨʘʟʚʠʪʠʝ ʚ ʵʧʠʩʪʝʤʠʯʝʩʢʦʡ ʣʦʛʠʢʝ, ʠʟʫʯʘʶʱʝʡ ʟʥʘʥʠʷ ʦ ʬʘʢʪʘʭ ʠ ʦ 
ʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʡ ʚʣʘʜʝʶʪ ʜʨʫʛʠʝ ʩʫʙʲʝʢʪʳ [191, 214, 238, 
257, 258, 267]. 
ʇʨʠ ʩʠʥʪʘʢʩʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʠʝʨʘʨʭʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʧʠʩʳʚʘ-

ʝʪʩʷ ʚ ʷʚʥʦʤ ʚʠʜʝ. ɽʩʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʜʘʶʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 
ʚʝʨʦʷʪʥʦʩʪʝʡ, ʪʦ ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʨʦʚʥʝ 
ʠʝʨʘʨʭʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʠ ʤʥʦʞʝʩʪʚʘ 
ʩʦʩʪʦʷʥʠʡ ʧʨʠʨʦʜʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʧʨʝʜʳʜʫʱʠʭ ʫʨʦʚʥʝʡ [247]. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʟɹʦʚʘʥʠʝ 
çʬʦʨʤʫʣè (ʚ ʣʦʛʠʯʝʩʢʦʤ ʩʤʳʩʣʝ), ʪʦ ʝʩʪʴ ʧʨʘʚʠʣ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
ʵʣʝʤʝʥʪʦʚ ʠʩʭʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ 
ʦʧʝʨʘʮʠʡ ʠ ʦʧʝʨʘʪʦʨʦʚ ʚʠʜʘ çʠʛʨʦʢ i ʩʯʠʪʘʝʪ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳ-

ʪʠ̫ é ʥʝ ʤʝʥʴʰʝ aè [228, 280]. ʇʨʠ ʵʪʦʤ ʟʥʘʥʠʝ ʤʦʜʝʣʠʨʫʝʪʩʷ 
ʧʨʝʜʣʦʞʝʥʠʷʤʠ (ʬʦʨʤʫʣʘʤʠ), ʢʦʥʩʪʨʫʠʨʫʝʤʳʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʤʠ ʧʨʘʚʠʣʘʤʠ. 
ɺ ʨʘʤʢʘʭ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʛʝʥʪʦʚ ʟʘʜʘ-

ʶʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘ ʤʥʦʞʝʩʪʚʝ ʩʦʩʪʦʷʥʠʡ ʧʨʠ-
ʨʦʜʳ. ʀʝʨʘʨʭʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʠ ʵʪʦʤ ʧʦʨʦʞʜʘʝʪʩʷ ʠʩʭʦʜʷ ʪʦʣʴʢʦ 

                                                                 
11 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʦʙʱʝʝ ʟʥʘʥʠʝ ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʝʦʨʠʠ ʠʛʨ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ï ʧʠʦʥʝʨʩʢʠʤʠ ʷʚʣʷʶʪʩʷ ʫʧʦʤʷʥʫʪʳʝ 

ʚʳʰʝ ʢʥʠʛʘ D. Lewis (1969) ʠ ʩʪʘʪʴʷ R. Aumann (1976). ɸʥʘʣʠʟ ʭʨʦʥʦʣʦʛʠʠ ʧʫʙʣʠ-
ʢʘʮʠʡ (ʩʤ. ʙʠʙʣʠʦʛʨʘʬʠʶ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʩʪʫʱʝʤ ʠʥʪʝʨʝʩʝ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʥʦʡ 
ʦʙʣʘʩʪʠ. 
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ʠʟ ʵʪʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. ɺ ʧʨʦʩʪʝʡʰʝʤ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʤ ʩʣʫʯʘʝ 

ʟʥʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ Q ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʦʧʨʝ-

ʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠ ʨʘʟʙʠʝʥʠʷʤʠ {Ri} i  Í N ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ. ʕʣʝ-

ʤʝʥʪ ʨʘʟʙʠʝʥʠʷ Ri, ʚʢʣʶʯʘʶʱʠʡ q Í Q, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʥʠʝ i-
ʛʦ ʘʛʝʥʪʘ ï ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʥʝʨʘʟ-

ʣʠʯʠʤʳʭ ʩ ʝʛʦ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠ ʠʟʚʝʩʪʥʦʤ ʬʘʢʪʝ q [187, 190]. 
ʉʦʦʪʚʝʪʩʪʚʠʝ (ʫʩʣʦʚʥʦ ʛʦʚʦʨʷ, çʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴè) ʤʝʞʜʫ ʩʠʥ-

ʪʘʢʩʠʯʝʩʢʠʤ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʤʠ ʧʦʜʭʦʜʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʚ [188, 268 ʠ 
ʜʨ.]. 
ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʝʨʘʨʭʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ [198, 253, 271 ʠ ʜʨ.] ï ʩʤ. ʦʙʟʦʨ ʚ [278] ʠ 
ʩʩʳʣʢʠ ʚ ʨʘʟʜʝʣʝ 3.4. 
ʇʨʦʚʝʜʝʥʥʳʡ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ 

ʜʚʝ çʢʨʘʡʥʦʩʪʠè. ʇʝʨʚʘʷ çʢʨʘʡʥʦʩʪʴè ï ʦʙʱʝʝ ʟʥʘʥʠʝ (ʟʘʩʣʫʛʦʡ 
ɼʞ. ʍʘʨʰʘʥʴʠ [227] ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʩʚʝʣ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 
ʘʛʝʥʪʝ, ʚʣʠʷʶʱʫʶ ʥʘ ʝʛʦ ʧʦʚʝʜʝʥʠʝ, ʢ ʝʜʠʥʩʪʚʝʥʥʦʡ ʝʛʦ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʝ ï ʪʠʧʫ ï ʠ ʧʦʩʪʨʦʠʣ ʨʘʚʥʦʚʝʩʠʝ (ɹʘʡʝʩʘ-ʅʵʰʘ) ʚ ʨʘʤʢʘʭ ʛʠʧʦ-
ʪʝʟʳ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʪʠʧʦʚ ʷʚʣʝ̫ʪʩʷ ʦʙʱʠʤ 
ʟʥʘʥʠʝʤ). ɺʪʦʨʘʷ çʢʨʘʡʥʦʩʪʴè ï ʙʝʩʢʦʥʝʯʥʘʷ ʠʝʨʘʨʭʠʷ ʩʦʛʣʘʩʦʚʘʥ-
ʥʳʭ ʠʣʠ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʇʨʠʤʝʨʦʤ ʧʦʩʣʝʜʥʝʡ 
ʩʣʫʞʠʪ ʢʦʥʩʪʨʫʢʮʠʷ, ʧʨʠʚʝʜʝʥʥʘʷ ʚ [247], ʢʦʪʦʨʘʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 
ʦʧʠʩʳʚʘʝʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ɹʘʝʡʩʦʚʳ ʠʛʨʳ ʠ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʠʝʨʘʨʭʠʠ 
ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, (ʚ ʩʠʣʫ ʩʚʦʝʡ ʦʙʱʥʦʩʪʠ) 
ʥʘʩʪʦʣʴʢʦ ʛʨʦʤʦʟʜʢʘ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʩʪʘʚʠʪʴ ʠ 
ʨʝh ʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ. 
ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʦʩʚʷʱʝʥʦ ʦʪ-

ʚʝʪʫ ʥʘ ʚʦʧʨʦʩ, ʚ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʠʝʨʘʨʭʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʛʝʥʪʦʚ 
ʦʧʠʩʳʚʘʝʪ ʦʙʱʝʝ ʟʥʘʥʠʝ ʠ/ʠʣʠ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʝʪ ʠʥʬʦʨʤʠʨʦʚʘʥ-
ʥʦʩʪʴ ʘʛʝʥʪʦʚ [196, 215 ʠ ʜʨ.]. ɿʘʚʠʩʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʠʛʨʳ ʦʪ ʢʦʥʝʯ-
ʥʦʡ ʠʝʨʘʨʭʠʠ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʠʣʠ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 
ʘʛʝʥʪʦʚ (ʪʦ ʝʩʪʴ ʚʝʩʴ ʜʠʘʧʘʟʦʥ ʤʝʞʜʫ ʜʚʫʤʷ ʦʪʤʝʯʝʥʥʳʤʠ ʚʳʰʝ 
çʢʨʘʡʥʦʩʪʷʤʠè) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʩʣʝʜʦʚʘʣʘʩʴ. ʀʩʢʣʶʯʝʥʠʷ ʩʦʩʪʘʚ-
ʣʷʶʪ, ʚʦ-ʧʝʨʚʳʭ, ʨʘʙʦʪʘ [264], ʚ ʢʦʪʦʨʦʡ ʨʘʚʥʦʚʝʩʠʷ ɹʘʡʝʩʘïʅʵʰʘ 
ʜʣʷ ʪʨʝʭʫʨʦʚʥʝʚʳʭ ʠʝʨʘʨʭʠʡ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʡ ʜʚʫʭ ʘʛʝʥʪʦʚ ʩʪʨʦʠʣʠʩʴ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʥʘ ʥʠʞʥʝʤ 
ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʚʧʘʜʘʶʪ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ 
ʧʨʝʜʳʜʫʱʝʛʦ ʫʨʦʚʥʷ ï ʩʤ. ʪʘʢʞʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʪʠʧʘ ʇm ʠ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʝ ʨʘʚʥʦʚʝʩʠʷ ʚ [119]. ɺʦ-ʚʪʦʨʳʭ ï ʚʪʦʨʘʷ ʛʣʘʚʘ ʥʘʩʪʦʷʱʝʡ 
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ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʦʡ ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʦʠʟʚʦʣʴʥʳʝ (ʢʦʥʝʯʥʳʝ ʠʣʠ ʙʝʩʢʦ-
ʥʝʯʥʳʝ, ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʠʣʠ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʝ) ʠʝʨʘʨʭʠʠ çʪʦʯʝʯʥʳʭè 
ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʠ ʠʩʩʣʝʜʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ï ʨʘʚʥʦʚʝʩʠʝ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ (ʚʦʟʤʦʞʥʦʩʪʴ ʠ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʙʦʙʱʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʩʣʫʯʘʡ 
ʠʥʪʝʨʚʘʣʴʥʳʭ ʠʣʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʛʝʥʪʦʚ ʦʙʩʫʞʜʘ-
ʝʪʩʷ ʚ ʟʘʢʣʶʯʝʥʠʠ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ (ʛʣʘʚʘ 3 ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ), ʪʘʢ ʠ ʧʦʩʪʨʦʝʥʠʝ 
ʨʝʰʝʥʠʷ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ, ʠ ʠʟʫʯʝʥʠʝ ʝʛʦ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʝʨʘʨ-
ʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʛʝʥʪʦʚ (ʛʣʘʚʘ 2 ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ). 
ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʨʝʬʣʝʢʩʠʷ. ʊʨʘʜʠʮʠʦʥʥʦ 

ʚ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʳʭ ʤʦʜʝʣʷʭ ʠ/ʠʣʠ ʚ ʤʦʜʝʣʷʭ ʧʨʠʥʷʪʠʷ ʢʦʣʣʝʢʪʠʚ-
ʥʳʭ ʨʝʰʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦ ʠʟ ʜʚʫʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʚʟʘʠʤʥʦʡ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ [111]. ʃʠʙʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʩʷ ʩʫʱʝ-
ʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʧʨʠʥʮʠʧʳ ʧʨʠʥʷʪʠʷ ʘʛʝʥʪʘʤʠ ʨʝʰʝʥʠʡ ʚʩʝʤ 
ʠʤ ʠʟʚʝʩʪʥʳ, ʚʩʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʝʤ ʵʪʦ ʠʟʚʝʩʪʥʦ ʠ ʪ. ʜ. ʜʦ ʙʝʩʢʦ-
ʥʝʯʥʦʩʪʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʢʦʥʮʝʧʮʠʷ ʦʙʱʝʛʦ ʟʥʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ, 
ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʚʥʦʚʝʩʠʷ ʅʵʰʘ). ʃʠʙʦ ʧʨʝʜʧʦʣʘʛʘʝʪ-
ʩʷ, ʯʪʦ ʢʘʞʜʳʡ ʘʛʝʥʪ ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʩʣʝʜʫʝʪ 
ʥʝʢʦʪʦʨʦʡ ʧʨʦʮʝʜʫʨʝ ʧʨʠʥʷʪʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʦʯʪʠ 
çʥʝ ʟʘʜʫʤʳʚʘʝʪʩʷè ʥʘʜ ʪʝʤ, ʯʪʦ ʟʥʘʶʪ ʠ ʢʘʢ ʚʝʜʫʪ ʩʝʙʷ ʦʩʪʘʣʴʥʳʝ 
ʘʛʝʥʪʳ. ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʢʘʥʦʥʠʯʝʩʢʠʤ ʜʣʷ ʪʝʦʨʠʠ ʠʛʨ, 
ʚʪʦʨʦʡ ï ʜʣʷ ʤʦʜʝʣʝʡ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ (ʩʤ., ʥʘʧʨʠʤʝʨ, [29, 
92, 125]). ʅʦ ʤʝʞʜʫ ʜʚʫʤʷ ʵʪʠʤʠ çʢʨʘʡʥʦʩʪʷʤʠè ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘ-
ʪʦʯʥʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʟʤʦʞʥʳʭ ʩʠʪʫʘʮʠʡ. ʇʨʝʜʧʦʣʦʞʠʤ, 
ʯʪʦ ʥʝʢʦʪʦʨʳʡ ʘʛʝʥʪ ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝʛʦ ʟʥʘʥʠʷ ʦ ʩʫʱʝʩʪʚʝʥʥʳʭ 
ʚʥʝʰʥʠʭ ʧʘʨʘʤʝʪʨʘʭ (ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʝʬʣʝʢʩʠʷ ʦʪʩʫʪʩʪʚʫʝʪ) 
ʦʩʫʱʝʩʪʚʠʣ ʘʢʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ ï ʧʦʧʳʪʘʣʩʷ ʩʧʨʦʛʥʦʟʠ-
ʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ (ʥʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ, ʥʦ ʠ ʧʨʠʥʮʠʧʳ ʧʨʠʥʷʪʠʷ 
ʨʝʝhʥʠʡ) ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ ʠ ʚʳʙʠʨʘʝʪ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʩ ʫʯʝʪʦʤ ʵʪʦʛʦ 
ʧʨʦʛʥʦʟʘ (ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʪʘʢʦʡ ʘʛʝʥʪ ʦʙʣʘʜʘʝʪ ʧʝʨʚʳʤ ʨʘʥʛʦʤ 
ʨʝʬʣʝʢʩʠʠ). ɼʨʫʛʦʡ ʘʛʝʥʪ (ʦʙʣʘʜʘʶɦ ʠʡ ʚʪʦʨʳʤ ʨʘʥʛʦʤ ʨʝʬʣʝʢʩʠʠ) 
ʤʦʞʝʪ ʟʥʘʪʴ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʘʛʝʥʪʦʚ ʧʝʨʚʦʛʦ ʨʘʥʛʘ ʠ ʧʨʦʛʥʦʟʠʨʦ-
ʚʘʪʴ ʠʭ ʧʦʚʝʜʝʥʠʝ. ʀ ʪʘʢ ʜʘʣʝʝ. ɺʦʟʥʠʢʘʝʪ ʨʷʜ ʚʦʧʨʦʩʦʚ: çʂʘʢ ʧʦʚʝ-
ʜʝʥʠʝ ʢʦʣʣʝʢʪʠʚʘ ʘʛʝʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʨʘʥʛʘʤ 
ʨʝʬʣʝʢʩʠʠ, ʪ. ʝ. ʦʪ ʪʦʛʦ, ʩʢʦʣʴʢʦ ʚ ʢʦʣʣʝʢʪʠʚʝ ʠʤʝʝʪʩʷ ʘʛʝʥʪʦʚ ʪʦʛʦ 
ʠʣʠ ʠʥʦʛʦ ʨʘʥʛʘ? ɽʩʣʠ ʜʦʣʷʤʠ ʨʝʬʣʝʢʩʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʤʦʞʥʦ 
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ʫʧʨʘʚʣʷʪʴ, ʪʦ ʢʘʢʦʚʳ ʵʪʠ ʜʦʣʠ, ʦʧʪʠʤʘʣʴʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʛʦ ʠʣʠ 
ʠʥʦʛʦ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘ ʤʥʦʞʝʩʪʚʝ ʜʝʡ-
ʩʪʚʠʡ ʘʛʝʥʪʦʚ?è 
ɺ çʢʣʘʩʩʠʯʝʩʢʠʭè ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʳʭ ʤʦʜʝʣʷʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʚ ʠʛʨʝ ʚ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ ʘʛʝʥʪʳ ʚʳʙʝʨʫʪ ʨʘʚʥʦʚʝʩʥʳʝ ʧʦ 
ʅʵʰʫ ʜʝʡʩʪʚʠʷ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 
ʵʢʦʥʦʤʠʢʠ

12
 (experimental economics) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʵʪʦ ʜʘʣʝ-

ʢʦ ʥʝ ʚʩʝʛʜʘ ʪʘʢ (ʩʤ., ʥʘʧʨʠʤʝʨ, [275], ʦʙʟʦʨ [281] ʠ ʫʯʝʙʥʠʢ [213]). 
ɺʦʟʤʦʞʥʳʭ ʦʙʲʷʩʥʝʥʠʡ ʦʪʣʠʯʠʷʤ ʧʦʚʝʜʝʥʠʷ, ʥʘʙʣʶʜʘʝʤʦʛʦ ʚ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʭ, ʦʪ ʧʨʝʜʩʢʘʟʘʥʥʦʛʦ ʪʝʦʨʠʝʡ, ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ: 
ï ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʢʦʛʥʠʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʛʝʥʪʦʚ ï ʩʤ. ʨʘʟ-

ʜʝʣ 3.3 ʠ [58, 134] (ʚʳʯʠʩʣʝʥʠʝ, ʪʝʤ ʙʦʣʝʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ, 
ʨʘʚʥʦʚʝʩʠʷ ʅʵʰʘ ʪʨʫʜʦʝʤʢʦ [256]). ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 
ʈʘʚʥʦʚʝʩʠʝ ʅʵʰʘ ʥʝ ʚʩʝʛʜʘ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʝʪ ʨʝʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ 
ʘʛʝʥʪʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʜʥʦʰʘʛʦʚʳʭ ʠʛʨʘʭ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʧʦʪʦʤʫ, ʯʪʦ ʘʛʝʥʪʳ ʥʝ ʫʩʧʝʚʘʶʪ çʠʩʧʨʘʚʠʪʴè ʩʚʦʠ ʥʝʧʨʘ-
ʚʠʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʠʛʨʳ [193] ï 
ʥʘʧʨʠʤʝʨ, ʢʦʥʮʝʧʮʠʷ ʨʘʮʠʦʥʘʣʠʟʫʝʤʳʭ ʩʪʨʘʪʝʛʠʡ ɼ. ɹʝʨʥʭʝʡʤʘ 
ʪʨʝʙʫʝʪ ʦʪ ʘʛʝʥʪʦʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ (ʚʳʩʦʢʠʭ ʢʦʛʥʠ-
ʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ); 
ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʚʝʨʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʘʛʝʥʪʘ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʝʛʦ 

ʦʧʧʦʥʝʥʪʳ ʤʦʛʫʪ ʚʳʯʠʩʣʠʪʴ ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ ʠ ʩʜʝʣʘʶʪ ʵʪʦ; 
ï ʥʝʧʦʣʥʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ; 
ï ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʨʘʚʥʦʚʝʩʠʡ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʪ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʦʩʥʦʚʘʥʠʷ (ʦʧʠ-

ʩʘʥʥʳʭ ʚʳʰʝ ï çʪʝʦʨʝʪʠʯʝʩʢʦʝè ʠ çʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝè) ʜʣʷ ʨʘʩ-
ʩʤʦʪʨʝʥʠʷ ʤʦʜʝʣʝʡ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʘʛʝʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ 
ʨʘʟʣʠʯʥʳʤʠ ʨʘʥʛʘʤʠ ʨʝʬʣʝʢʩʠʠ. 
ʂʦʣʣʝʢʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʝʦʨʠʠ ʠʛʨ ʪʝʦʨʠʷ ʢʦʣ-

ʣʝʢʪʠʚʥʦʛʦ (ʛʨʫʧʧʦʚʦʛʦ) ʧʦʚʝʜʝʥʠ ̫ʟʘʥʠʤʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʜʠʥʘ-
ʤʠʢʠ ʧʦʚʝʜʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʘʙʳʭ 
ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ʊʘʢ, ʥʘʧʨʠ-
ʤʝʨ, ʥʝ ʚʩʝʛʜʘ ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ ʩʨʝʜʠ ʘʛʝʥʪʦʚ ʦʙʱʝʛʦ ʟʥʘʥʠʷ ʦʪʥʦ-
ʩʠʪʝʣʴʥʦ ʤʥʦʞʝʩʪʚʘ ʘʛʝʥʪʦʚ, ʤʥʦʞʝʩʪʚ ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ ʠ 
ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ ʦʧʧʦʥʝʥʪʦʚ. ʀʣʠ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʘʛʝʥʪʳ ʥʝ ʧʨʝʜ-

                                                                 
12 ɺ ʈʦʩʩʠʠ ʩʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʣʘʙʦʨʘʪʦʨʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʵʢʦʥʦ-
ʤʠʢʠ ʚ ʚʫʟʘʭ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʘʭ, ʥʘʧʨʠʤʝʨ: ʄʌʊʀ-ɺʎ ʈɸʅ, ɻʋ ɺʐʕ, 
ʈʕʐ, ʎʕʄʀ ʈɸʅ. 
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ʩʢʘʟʳʚʘʶʪ ʧʦʚʝʜʝʥʠʝ ʚʩʝʭ ʦʧʧʦʥʝʥʪʦʚ, ʢʘʢ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʪʝʦʨʠʠ 
ʠʛʨ (ʩʤ. ʚʳʰʝ). ɹʦʣʝʝ ʪʦʛʦ, ʟʘʯʘʩʪʫʶ ʘʛʝʥʪʳ, ʧʨʠʥʠʤʘʷ ʨʝʰʝʥʠʷ, 
ʤʦʛʫʪ çʥʝ ʟʥʘʪʴ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠè ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ ʠʣʠ 
ʠʤʝʪʴ ʦ ʥʠʭ ʘʛʨʝʛʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 
ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʤʦʜʝʣʴʶ ʜʠʥʘʤʠʢʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʧʦʚʝʜʝʥʠʷ [6, 92, 125], 
ʩʫʪʴ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʢʘʞʜʳʡ 

ʘʛʝʥʪ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʥʘʙʣʶʜʘʝʪ ʜʝʡʩʪʚʠʷ ʚʩʝʭ ʘʛʝʥʪʦʚ {
1t

ix - } iÍN, 

ʚʳʙʨʘʥʥʳʝ ʠʤʠ ʚ ʧʨʝʜʜrʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ï 1, t = 1, 2, é 

(ʥʘʯʘʣʴʥʳʡ ʚʝʢʪʦʨ ʜʝʡʩʪʚʠʡ x
0
 = (

0

1x , é, 
0

nx ) ʩʯʠʪʘʝʪʩʷ ʟʘʜʘʥʥʳʤ). 

ʂʘʞʜʳʡ ʘʛʝʥʪ ʤʦʞʝʪ ʨʘʩʩʯʠʪʘʪʴ ʩʚʦʝ ʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʮʝʣʠ 
ï ʪʘʢʦʝ ʝʛʦ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʤʘʢʩʠʤʠʟʠʨʦʚʘʣʦ ʙʳ ʝʛʦ ʮʝʣʝʚʫʶ 
ʬʫʥʢʮʠʶ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚ ʪʝʢʫʱʝʤ ʧʝʨʠʦʜʝ ʚʩʝ ʘʛʝʥʪʳ ʚʳʙʨʘʣʠ 
ʙʳ ʪʝ ʞʝ ʜʝʡʩʪʚʠʷ, ʯʪʦ ʠ ʚ ʧʨʝʜʜrʫʱʝʤ: 

(1) wi(
1t

ix -- ) = arg 
1

max
yÍÁ

 Fi(y, 
1t

ix -- ), t = 1, 2, é , i Í N. 

ɺ ʨʘʤʢʘʭ ʛʠʧʦʪʝʟʳ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʢʘʞʜʳʡ ʘʛʝʥʪ ʚ 
ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʙʫʜʝʪ ʜʝʣʘʪʴ çʰʘʛè ʦʪ ʩʚʦʝʛʦ ʧʨʝʜʳʜʫɦ ʝʛʦ 
ʜʝʡʩʪʚʠʷ ʢ ʪʝʢʫɦ ʝʤʫ ʧʦʣʦʞʝʥʠʶ ʮʝʣʠ: 

(2) 
t

ix  = 
1t

ix -  + 
t

ig [wi(
1t

ix -- ) ï 
1t

ix - ], i Í N, t = 1, 2, é , 

ʛʜʝ 
t

ig Í [0; 1] ï çʚʝʣʠʯʠʥʳ ʰʘʛʦʚè. ʊʘʢʦʝ ʢʦʣʣʝʢʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ 

ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʥʘʟʚʘʪʴ çʦʧʪʠʤʠʟʘʮʠʦʥʥʳʤè, ʧʦʜʯʝʨʢʠʚʘʷ ʪʝʤ ʩʘ-

ʤʳʤ ʝʛʦ ʦʪʣʠʯʠʝ ʦʪ ʠʛʨʦʚʦʛʦ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ 
t

ig ſ 0, ʪʦ ʜʠʥʘʤʠ-

ʢʘ ʦʪʩʫʪʩʪʚʫʝʪ; ʝʩʣʠ 
t

ig ſ 1, ʪʦ ʢʘʞʜʳʡ ʘʛʝʥʪ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʚʳʙʠ-

ʨʘʝʪ ʩʚʦʡ ʥʘʠʣʫʯʰʠʡ ʦʪʚʝʪ (ʩʤ. (1.2.1)), ʦʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʠʥʘʤʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʫʩʪʦʡʯʠʚʦʡ. ʋʩʣʦʚʠʷ 
ʩʭʦʜʠʤʦʩʪʠ ʧʨʦʮʝʜʫʨʳ (2), ʦʙʣʘʩʪʠ ʧʨʠʪʷʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʡ, ʫʩʣʦʚʠʷ 

ʥʘ ʚʝʣʠʯʠʥʳ ʰʘʛʦʚ {
t

ig}, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʭʦʜʠʤʦʩʪʴ, ʠ ʪ. ʜ. ʤʦʞ-

ʥʦ ʥʘʡʪʠ ʚ [6, 92]. 
ʇʦʜʭʦʜʳ ʪʝʦʨʠʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʪʝʦʨʠʠ ʠʛʨ ʩʦʛʣʘ-

ʩʦʚʘʥʳ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʠ ʪʘ, ʠ ʜʨʫʛʘʷ ʠʩʩʣʝʜʫʶʪ ʧʦʚʝʜʝʥʠʝ ʨʘʮʠʦ-
ʥʘʣʴʥʳʭ ʘʛʝʥʪʦʚ (ʩʨ. (1.2.1) ʠ (2)), ʘ ʨʘʚʥʦʚʝʩʠʷ ʠʛʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʷʚʣʷʶʪʩʷ ʠ ʨʘʚʥʦʚʝʩʠʷʤʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 
ʧʦʚʝʜʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ (1.2.2) ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝʤ 
ʜʠʥʘʤʠʢʠ (2) ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ). 
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ɼʣʷ ʧʦʣʥʦʪʳ ʢʘʨʪʠʥʳ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʪʝʦʨʠʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦ-
ʚʝʜʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʠ ʜʨʫʛʦʡ (ʚʳʭʦʜʷʱʠʡ ʟʘ ʨʘʤʢʠ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦ-
ʪʳ) ʧʦʜʭʦʜ ï ʵʚʦʣʶʮʠʦʥʥʘʷ ʪʝʦʨʠʷ ʠʛʨ [279], ʢʦʪʦʨʘʷ ʠʩʩʣʝʜʫʝʪ 
çʧʦʚʝʜʝʥʠʝ ʙʦʣʴʰʠʭ ʦʜʥʦʨʦʜʥʳʭ ʛʨʫʧʧ (ʧʦʧʫʣʷʮʠʡ) ʠʥʜʠʚʠʜʫʫʤʦʚ 
ʚ ʪʠʧʠʯʥʳʭ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʧʨʠʯʝʤ ʢʘʞ-
ʜʫʶ ʩʪʨʘʪʝʛʠʶ ʧʨʠʤʝʥʷʝʪ ʤʥʦʞʝʩʪʚʦ ʠʛʨʦʢʦʚ, ʘ ʬʫʥʢʮʠʷ ʚʳʠʛʨʳʰʘ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʩʧʝʭ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʘ ʥʝ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʥʠ-
ʢʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷè [29, ʩ. 296]. ʈʫʩʩʢʦʷʟʳʯʥʳʡ ʦʙʟʦʨ ʙʘʟʦʚʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʠʠ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠʛʨ ʤʦʞʥʦ ʥʘʡʪʠ ʚ [29]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʠʷ ʠʛʨ ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʝʪ, ʫʩʣʦʚʥʦ ʛʦʚʦ-

ʨʷ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʙ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ 
(ʥʘʧʨʠʤʝʨ, ʛʠʧʦʪʝʟʫ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʙʱʝʛʦ ʟʥʘʥʠʷ), ʘ ʪʝʦʨʠʷ 
ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ï ʤʠʥʠʤʘʣʴʥʳʝ. ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʤʝʩʪʦ 
ʟʘʥʠʤʘʶʪ ʨʝʬʣʝʢʩʠʚʥʳʝ ʤʦʜʝʣʠ, ʧʦʵʪʦʤʫ ʧʝʨʝʡʜʝʤ ʢ ʦʙʩʫʞʜʝʥʠʶ 
ʨʦʣʠ ʨʝʬʣʝʢʩʠʠ ï ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ï ʚ ʧʨʠʥʷʪʠʠ 
ʘʛʝʥʪʘʤʠ ʨʝʰʝʥʠʡ. 

ʈʝʬʣʝʢʩʠʷ ʚ ʪʝʦʨʠʠ ʠʛʨ ʠ ʤʦʜʝʣʷʭ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝ-
ʥʠʷ: ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʊʝʦʨʠʷ ʠʛʨ ʠ ʪʝʦʨʠʷ ʢʦʣʣʝʢ-
ʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠʟʫʯʘʶʪ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ 
ʘʛʝʥʪʦʚ. ʇʦʜʭʦʜʳ ʠ ʨʝʟʫʣʪɹʘʪʳ ʵʪʠʭ ʪʝʦʨʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ 
ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʨʝʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ  ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ 
(ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʥʳʤ ʬʫʥʢʮʠʷʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [104]) ï ʩʤ. 
ʈʠʩ. 6: 
ï ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʥʘ ʢʦʪʦʨʦʤ ʤʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʩ 

ʮʝʣʴʶ ʦʧʠʩʘʪʴ ʠ/ʠʣʠ ʦʙʲʷʩʥʠʪʴ ʧʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ 
(ʢʦʣʣʝʢʪʠʚʘ ʘʛʝʥʪʦʚ); 
ï ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (ʮʝʣʴ ï ʧʨʦʛʥʦʟ ʧʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʫ-

ʝʤʦʡ ʩʠʩʪʝʤʳ); 
ï ʥʦʨʤʘʪʠʚʥʦʛʦ ʫʨʦʚʥʷ (ʮʝʣʴ ï ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʧʦʚʝʜʝ-

ʥʠʷ ʩʠʩʪʝʤʳ). 
ɼʣʷ ʪʝʦʨʠʠ ʠʛʨ ʪʨʘʜʠʮʠʦʥʥʦʡ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ, ʢʦʛʜʘ ʩʥʘʯʘʣʘ 

ʦʧʠʩʳʚʘʝʪʩʷ çʤʦʜʝʣʴ ʠʛʨʳè (ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ); ʟʘʪʝʤ 
ʚʳʙʠʨʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ, ʯʪʦ ʧʦʥʠʤʘʝʪʩʷ 
ʧʦʜ ʫʩʪʦʡʯʠʚʳʤ ʠʩʭʦʜʦʤ ʠʛʨʳ (ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ); ʧʦʩʣʝ 
ʯʝʛʦ ʤʦʞʝʪ ʬʦʨʤʫʣʠʨʦʚʘʪʴʩʷ ʪʘ ʠʣʠ ʠʥʘʷ ʟʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ï ʚʳʙʦ-
ʨʘ ʟʥʘʯʝʥʠʡ ʫʧʨʘʚʣʷʝʤʳʭ çʧʘʨʘʤʝʪʨʦʚ ʠʛʨʳè, ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʝʘʣʠ-
ʟʘʮʠʠ ʪʨʝʙʫʝʤʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (ʥʦʨʤʘʪʠʚʥʳʡ ʫʨʦʚʝʥʴ) ï ʩʤ. ʈʠʩ. 6. 

 



 

 
 
 
 
 

çʆʧʪʠʤʠʟʘʮʠʦʥʥʳʝè 
ʤʦʜʝʣʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ 

ʄʆɼɽʃʀ 
ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ 

ʈɽʌʃɽʂʉʀʀ 

 
ʊʝʦʨʠʷ ʠʛʨ 

ʄʦʜʝʣʠ 
ʢʦʣʣʝʢʪʠʚʥʦʛʦ 
ʧʦʚʝʜʝʥʠʷ 

ʉʪʨʫʢʪʫʨʳ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

(ʛʣʘʚʘ 2) 

ʂʦʥʮʝʧʮʠʠ ʨʘʚʥʦʚʝʩʠʷ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ 
ʨʘʚʥʦʚʝʩʠʝ 
(ʈʘʟʜʝʣ 2.3) 

ʈʘʚʥʦʚʝʩʠʝ 
ʅʵʰʘ 

ɿʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ 
ʫʧʨʘʚʣʝʥʠʝ 

ʄʆɼɽʃʀ 
ʉʊʈɸʊɽɻʀʏɽʉʂʆʁ ʈɽʌʃɽʂʉʀʀ 

ʈʝʬʣʝʢʩʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ 

k-ʫʨʦʚʥʝʚʳʝ 
ʤʦʜʝʣʠ; 
ʤʦʜʝʣʠ 
ʢʦʛʥʠʪʠʚʥʳʭ 
ʠʝʨʘʨʭʠʡ ʠ ʜʨ. 

ʄʦʜʝʣʠ 
ʨʝʬʣʝʢʩʠʠ ʚ 
ʙʠʤʘʪʨʠʯʥʳʭ 
ʠʛʨʘʭ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 
ʨʝʬʣʝʢʩʠʷ 

ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ  
ʨʝʬʣʝʢʩʠʷ 

ʇʨʦʛʥʦʩʪʠʯʝʩʢʠʡ 

ʈʝʬʣʝʢʩʠʚ-
ʥʦʝ 

ʨʘʚʥʦʚʝʩʠʝ 
(ʨʘʟʜʝʣ 3.4) 

ʈʝʬʣʝʢʩʠʚʥʦʝ 
ʫʧʨʘʚʣʝʥʠʝ 

ʈʝʬʣʝʢʩʠʚʥʳʝ 
ʩʪʨʫʢʪʫʨʳ (ʛʣʘʚʘ 3) 

ʋʨʦʚʝʥʴ 

ʌʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʡ 
(ʜʝʩʢʨʠʧʪʠʚʥʳʡ) 

ʅʦʨʤʘʪʠʚʥʳʡ 

ʄʦʜʝʣʠ 
ʨʝʬʣʝʢʩʠʚʥʦʛʦ 
ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʈʝʬʣʝʢʩʠʷ 

 
ʈʠʩ. 6. ɼʝʩʢʨʠʧʪʠʚʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʤʦʜʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ 
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ʋʯʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʧʦʩʪʨʦʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʯʪʦ ʚ ʠʪʦʛʝ ʜʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʠ ʚ ʜʘʣʴʥʝʡ-
ʰʝʤ ʩʪʘʚʠʪʴ ʠ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ï ʩʤ. 
ʈʠʩ. 6. 
ʋʯʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ ʧʨʠʚʦʜʠʪ ʢ ʘʥʘʣʦʛʠʯʥʦʡ ʮʝʧʦʯ-

ʢʝ, ʚʳʜʝʣʝʥʥʦʡ ʥʘ ʈʠʩ. 6 ʞʠʨʥʳʤʠ ʣʠʥʠʷʤʠ: çʤʦʜʝʣʠ ʩʪʨʘʪʝʛʠʯʝ-
ʩʢʦʡ ʨʝʬʣʝʢʩʠʠè ï çʨʝʬʣʝʢʩʠʚʥʘʷ ʩʪʨʫʢʪʫʨʘè ï çʨʝʬʣʝʢʩʠʚʥʦʝ 
ʨʘʚʥʦʚʝʩʠʝè ï çʨʝʬʣʝʢʩʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝè. 
ʉʨʘʚʥʝʥʠʝ ʧʦʜʭʦʜʦʚ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ ʧʨʦʚʦʜʠʪʩʷ ʚ ʊʘʙʣ. 1. 
 

ʊʘʙʣ. 1. ʉʨʘʚʥʝʥʠʝ ʧʦʜʭʦʜʦʚ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ 

ʇɸʈɸʄɽʊʈ 
ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʨʝʬʣʝʢʩʠʷ (ʛʣʘʚʘ 2) 

ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ 

ʨʝʬʣʝʢʩʠʷ (ʛʣʘʚʘ 3) 

ʄʦʜʝʣʴ çʠʛʨʳè 
ʉʪʨʫʢʪʫʨʘ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 
ʈʝʬʣʝʢʩʠʚʥʘʷ 
ʩʪʨʫʢʪʫʨʘ 

ʈʘʚʥʦʚʝʩʠʝ 
ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ 
ʨʘʚʥʦʚʝʩʠʝ 

ʈʝʬʣʝʢʩʠʚʥʦʝ 
ʨʘʚʥʦʚʝʩʠʝ 

ʋʧʨʘʚʣʝʥʠʝ 
ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ 
ʫʧʨʘʚʣʝʥʠʝ 

ʈʝʬʣʝʢʩʠʚʥʦʝ 
ʫʧʨʘʚʣʝʥʠʝ 

 
ʆʙʩʫʜʠʚ ʦʙʱʠʝ ʧʦʜʭʦʜʳ ʢ ʦʧʠʩʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ, ʧʝʨʝʡʜʝʤ ʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʠʟʣʦʞʝʥʠʶ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ: ʚʪʦʨʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ, ʪʨʝʪʴʷ ï ʩʪʨʘʪʝ-
ʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ ʠ ʨʝʬʣʝʢʩʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ (ʩʤ. ʊʘʙʣ. 1). 
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ɻʃɸɺɸ 2. ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʈɽʌʃɽʂʉʀʗ 

ʀ ʋʇʈɸɺʃɽʅʀɽ 
 
ʎʝʣʴʶ ʜʘʥʥʦʡ ʛʣʘʚʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʝʛʦ ʩʚʦʡʩʪʚ. ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʦʧʠʩʳʚʘ-
ʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʝʬʣʝʢʩʠʷ ʚ ʠʛʨʘʭ ʜʚʫʭ ʣʠʮ (ʨʘʟʜʝʣ 2.1), ʟʘʪʝʤ 
(ʚ ʨʘʟʜʝʣʝ 2.2) ʧʨʠʚʦʜʠʪʩʷ ʦʙʱʘʷ ʤʦʜʝʣʴ ï ʦʧʠʩʳʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʷ 
ʫʯʘʩʪʥʠʢʘʤʠ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ; ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʥʷʪʠʝ ʩʣʦʞʥʦʩʪʠ 
ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ɺ ʨʘʟʜʝʣʝ 2.3 ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʮʝʧʮʠʠ 
ʨʝʰʝʥʠʷ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʨʘʚʥʦʚʝʩʠʷ, ʚ ʨʘʟʜʝʣʝ 2.4 ʦʧʠʩʳʚʘʝʪʩʷ ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ, ʩ 
ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʠʩʩʣʝʜʫʶʪʩʷ ʩʚʦʡʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦ-
ʚʝʩʠʷ. ɺ ʨʘʟʜʝʣʝ 2.5 ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʝʛʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠ-
ʨʦʚʘʥʥʦʩʪʠ ʠ ʧʨʠʚʦʜʷʪʩʷ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʈʘʟʜʝʣ 2.6 ʧʦʩʚʷʱʝʥ ʠʩʩʣʝʜʦʚʘʥʠʶ 
ʚʣʠʷʥʠʷ ʨʘʥʛʦʚ ʨʝʬʣʝʢʩʠʠ ʥʘ ʚʳʠʛʨʳʰʠ ʘʛʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʶ 
ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ. ʈʘʟʜʝʣʳ 2.7-2.9 ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʶ 
ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʨʘʟʜʝʣʳ 2.11-2.15 ï 
ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʧʦʩʪʘʥʦʚʢʘʤ 
ʟʘʜʘʯ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʝʛʦ ʩʚʦʡʩʪʚ 
(ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠ ʜʨ.). ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʨʘʟʜʝʣ ʚʪʦʨʦʡ ʛʣʘʚʳ (ʨʘʟ-
ʜʝʣ 2.16) ʩʦʜʝʨʞʠʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʦʚ ʨʝʬʣʝʢʩʠʠ ʚ 
ʤʝʭʘʥʠʟʤʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

 
 

2.1. ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʈɽʌʃɽʂʉʀʗ ɺ ʀɻʈɸʍ ɼɺʋʍ ʃʀʎ 
 
ʅʘʩʪʦʷʱʠʡ ʨʘʟʜʝʣ ʩʦʜʝʨʞʠʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʠʝʨʘʨʭʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ ʜʚʫʭ ʘʛʝʥʪʦʚ ʠ ʷʚʣʷʝʪ-
ʩʷ ʚʚʦʜʥʳʤ ʜʣʷ ʦʙʱʝʡ ʤʦʜʝʣʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʨʘʟʜʝʣʝ 2.2. 
ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʩʦ-

ʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ ï ʦʙʱʝʝ ʟʥʘʥʠʝ, ʷʚʣʷʝʪʩʷ çʧʨʝʜʝʣʴʥʳʤè, ʪʦ ʝʩʪʴ 
ʪʨʝʙʫʶʱʠʤ ʦʪ ʘʛʝʥʪʦʚ ʙʝʩʢʦʥʝʯʥʦʡ ʨʝʬʣʝʢʩʠʠ, ʠ ʝʤʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 
ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʦ ʢʣʘʩʩʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ. ʆʜʥʘʢʦ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʘʛʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʜʨʫʛʦʡ, ʧʦʵʪʦʤʫ ʨʘʩʩʤʦʪ-
ʨʠʤ ʚʦʟʤʦʞʥʳʝ ʩʣʫʯʘʠ. 
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ʇʨʠʤʝʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ (ʩʤ. ʪʘʢʞʝ [119]): qi ï ʠʥʬʦʨ-

ʤʘʮʠʷ (ʧʨʝʜʩʪʘʚʣʝʥʠʷ) i-ʛʦ ʘʛʝʥʪʘ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ, qij  ï ʠʥʬʦʨ-
ʤʘʮʠʷ i-ʛʦ ʘʛʝʥʪʘ ʦʙ ʠʥʬʦʨʤʘʮʠʠ j -ʛʦ ʘʛʝʥʪʘ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ, 

i  ̧j , qiji  ï ʠʥʬʦʨʤʘʮʠʷ i-ʛʦ ʘʛʝʥʪʘ ʦʙ ʠʥʬʦʨʤʘʮʠʠ j -ʛʦ ʘʛʝʥʪʘ ʦʙ 
ʠʥʬʦʨʤʘʮʠʠ i-ʛʦ ʘʛʝʥʪʘ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ

13
, ʠ ʪ.ʜ., i, j  = 1, 2. 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʢʘʞʜʳʡ ʘʛʝʥʪ ʩʯʠʪʘʝʪ 
ʠʩʪʠʥʥʦʡ çʩʚʦʶè ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ

14
 (ʩʤ. ʧʨʠʥʮʠʧ 

ʜʦʚʝʨʠʷ ʚ [119]). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ i-ʛʦ ʘʛʝʥʪʘ ʙʫʜʝʤ ʥʘʟʳ-

ʚʘʪʴ I i = (qi, qij , qijk, é), ʪʦ ʝʩʪʴ ʚʩʶ ʠʤʝʶʱʫʶʩʷ ʥʘ ʤʦʤʝʥʪ ʧʨʠʥʷʪʠʷ 
ʠʤ ʨʝʰʝʥʠʡ ʠʥʬʦʨʤʘʮʠʶ (ʠʝʨʘʨʭʠʶ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʚ ʢʦʪʦʨʦʡ 
ʫʨʦʚʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʠʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʜʝʢʩʦʚ ʚ ʟʘʧʠʩʠ 
ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ). ʉʦʚʦʢʫʧʥʦʩʪʴ I1 ʠ I2 ʥʘʟʦʚʝʤ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʜʚʫʭ ʘʛʝʥʪʦʚ 
(ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʧʨʦʠʟʚʦʣʴ-
ʥʦʛʦ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʘʛʝʥʪʦʚ ʧʨʠʚʝʜʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ). 
ɼʣʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʜʝʢʩʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 
(ʥʘ ʝʜʠʥʠʮʫ ʧʨʝʚʳʰʘʝʪ) ʨʘʥʛ ʨʝʬʣʝʢʩʠʠ ʘʛʝʥʪʘ. 

ɺ ʪʝʨʤʠʥʘʭ ʨʝʬʣʝʢʩʠʚʥʳʭ ʤʥʦʛʦʯʣʝʥʦʚ ɺ.ɸ. ʃʝʬʝʚʨʘ [80] ʝʜʠ-
ʥʠʯʥʦʡ ʜʣʠʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʜʝʢʩʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʪʫʘʮʠʷ, 
ʚ ʢʦʪʦʨʦʡ i-ʳʡ ʘʛʝʥʪ, ʚʦ-ʧʝʨʚʳʭ, çʚʠʜʠʪè ʪʦʣʴʢʦ ʧʣʘʮʜʘʨʤ T, ʚ ʨʦʣʠ 
ʢʦʪʦʨʦʛʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʚʳʩʪʫʧʘʝʪ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞ-
ʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ. ɺʦ-ʚʪʦʨʳʭ, ʫ ʘʛʝʥʪʘ ʠʤʝʝʪʩʷ 
ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʥʢʨʝʪʥʦʤ ʟʥʘʯʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ ï ʘʛʝʥʪ 
ʠʤʝʝʪ ʩʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʣʘʮʜʘʨʤʝ: T + Ti, ʥʦ ʨʝʬʣʝʢʩʠʷ ʧʨʠ 
ʵʪʦʤ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʪʩʫʪʩʪʚʫʝʪ (ʨʘʥʛ ʨʝʬʣʝʢʩʠʠ ʨʘʚʝʥ ʥʫʣʶ). 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʜʝʢʩʦʚ, ʨʘʚʥʘʷ 

ʜʚʫʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʜʠʥʠʯʥʦʤʫ ʨʘʥʛʫ ʨʝʬʣʝʢʩʠʠ, ʢʦʛʜʘ ʘʛʝʥʪ ʠʤʝʝʪ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ (ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʙʳʪʴ 
ʤʦʞʝʪ, ʦ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʷʪ 
ʦʙ ʘʚʪʦʨʝʬʣʝʢʩʠʠ Tii) ʦ ʧʣʘʮʜʘʨʤʝ: T + Ti + Tji, ʠ ʪ.ʜ.

15
 

                                                                 
13 ʆʪʤʝʪʠʤ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʩʠʩʪʝʤʘ ʠʥʜʝʢʩʦʚ (ʩʣʝʚʘ ʥʘʧʨʘʚʦ) ʷʚʣʷʝʪʩʷ çʦʙʨʘʪ-
ʥʦʡè ʧʨʝʜʣʦʞʝʥʥʦʡ ɺ.ɸ. ʃʝʬʝʚʨʦʤ (ʩʧʨʘʚʘ ʥʘʣʝʚʦ). 
14 ɺʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ i-ʳʡ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʦʙ qiji  ʢʦʨʨʝʢ-
ʪʠʨʫʝʪ ʩʚʦʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ qi ʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʷʭ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ, ʟʘʩʣʫʞʠ-
ʚʘʝʪ ʦʪʜʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
15 ʈʝʬʣʝʢʩʠʷ ʥʘʯʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʪʘʢʞʝ ʤʦʞʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤ 
ʦʙʨʘʟʦʤ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʝʩʪʴ ʩʫʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʚʦʩʧʨʠʥʠʤʘʝʪ ʦʢʨʫʞʘʶʱʠʡ ʝʛʦ 
ʤʠʨ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʚʦʩʧʨʠʷʪʠʷ (ʫʨʦʚʥʝʡ ʨʝʬʣʝʢʩʠʠ). ʅʘ 
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ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ q  ʢʘʢ ʧʣʘʮʜʘʨʤ T, ʪʦ 

ʢʦʥʝʯʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ I i = (qi, qij , 
kiii ...21

q ), k < ¤, i-ʛʦ 

ʘʛʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʬʣʝʢʩʠʚʥʳʡ ʤʥʦʛʦʯʣʝʥ 
T i + T j  i + é + T ik é i = (T + T j  + é+ ik é) i. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʠ ʨʝʬʣʝʢʩʠʚʥʳʝ ʤʥʦʛʦʯʣʝʥʳ ʦʧʠʩʳ-
ʚʘʶʪ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʘʛʝʥʪʦʚ, ʦʜʥʘʢʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʪʨʫʢ-
ʪʫʨʳ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʫʯʠʪʳʚʘʪʴ ʚʟʘʠʤʥʫʶ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʴ ʘʛʝʥʪʦʚ (ʩʤ. ʨʘʟʜʝʣ 2.2). 
ʇʨʠʤʝʤ ʩʣʝʜʫʶʱʝʝ ʩʦʛʣʘʰʝʥʠʝ (ʘʢʩʠʦʤʫ ʘʚʪʦʠʥʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʠ): ʩʦʚʧʘʜʝʥʠʝ ʠʥʜʝʢʩʦʚ, ʠʜʫʱʠʭ ʧʦʜʨʷʜ ʚ ʟʘʧʠʩʠ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ, ʟʘʧʨʝʱʝʥʦ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʟʘʧʨʝʱʝʥʳ ʤʦʜʝʣʠ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʟʘʧʠʩʠ ʢʦʪʦʨʦʡ 
ʬʠʛʫʨʠʨʫʶʪ ʧʦʜʨʷʜ ʦʜʥʠ ʠ ʪʝ ʞʝ ʠʥʜʝʢʩʳ, ʦʪʨʘʞʘʶʱʠʝ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʴ ʘʛʝʥʪʦʚ ʚʠʜʘ: çʯʪʦ ʷ ʟʥʘʶ (ʜʫʤʘʶ ʠ ʪ.ʜ.) ʦ ʪʦʤ, ʯʪʦ ʦʧʧʦ-
ʥʝʥʪ ʜʫʤʘʝʪ (ʟʥʘʝʪ ʠ ʪ.ʜ.) ʦ ʪʦʤ, ʯʪʦ ʦʥ ʟʥʘʝʪ (ʜʫʤʘʝʪ ʠ ʪ.ʜ.) ʦ ...è ʠ 

ʪ.ʜ. ʅʘʧʨʠʤʝʨ, ʠʩʢʣʯʁʘʶʪʩʷ ʢʦʤʙʠʥʘʮʠʠ q11 q211, q1221 ʠ ʪ.ʜ. 
ɺʚʝʜʝʥʥʘʷ ʩʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʧʦʟʚʦʣʷʝʪ ʚʚʝʩʪʠ ʦʙʦʟʥʘʯʝ-

ʥʠʝ RGkl, k, l = 0, 1, 2,..., ʜʣʷ ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨ (Reflexive Games) 
ʜʚʫʭ ʣʠʮ, ʛʜʝ ʧʝʨʚʳʡ ʠʥʜʝʢʩ ʥʘ ʝʜʠʥʠʮʫ ʧʨʝʚʳʰʘʝʪ ʨʘʥʛ ʨʝʬʣʝʢʩʠʠ 
(ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ) ʧʝʨʚʦʛʦ ʘʛʝʥʪʘ, ʘ ʚʪʦʨʦʡ 
ʠʥʜʝʢʩ ï ʨʘʥʛ ʨʝʬʣʝʢʩʠʠ (ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ) 
ʚʪʦʨʦʛʦ ʘʛʝʥʪʘ. 

                                                                                                                                                   

ʥʫʣʝʚʦʤ (ʙʳʪʠʡʥʦʤ, ʥʝʨʝʬʣʝʢʩʠʚʥʦʤ) ʫʨʦʚʥʝ ʫ ʩʫʙʲʝʢʪʘ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ (ʚʦʟʥʠʢʘʶʱʠʝ ʢʘʢ ʝʛʦ ʦʪʨʘʞʝʥʠʝ), ʦʜʥʘʢʦ ʦʥ 
ʥʝ ʦʩʦʟʥʘʝʪ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʦʣʥʳʤʠ, ʠʩʢʘʞʝʥʥʳʤʠ ʠ ʪ.ʜ. ʆʙʨʘʟ-

ʥʦ ʛʦʚʦʨʷ, ʧʨʠ ʵʪʦʤ ʦʢʨʫʞʘʶʱʠʡ ʩʫʙʲʝʢʪʘ ʤʠʨ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʤ̫ʠ ʦ ʥʝʤ. 
ʉʣʝʜʫʶʱʠʡ (ʧʝʨʚʳʡ) ʫʨʦʚʝʥʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʦʟʥʘʥʠʶ ʩʫʙʲʝʢʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ 
ʨʘʟʣʠʯʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʠ ʩʚʦʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʵʪʦʤ ʤʠʨʝ (ʧʨʠ ʵʪʦʤ ʩʫʙʲ-

ʝʢʪ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ çʧʦʩʤʦʪʨʝʪʴè ʥʘ ʩʝʙʷ ʩʦ ʩʪʦʨʦʥʳ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 
ʦʩʦʟʥʘʥʠʷ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴʩʷ ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʠʨʝ, ʪʘʢ ʠ ʩʧʦʩʦʙʳ ʝʛʦ ʦʪʨʘʞʝ-
ʥʠʷ. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʚʦʩʧʨʠʷʪʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʫʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʝʬʣʝʢʩʠʷ, ʥʘʟʦʚʝʤ 

ʥʘʫʯʥʳʤ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʥʘ ʥʝʤ ʚʧʝʨʚʳʝ ʚʦʟʥʠʢʘʶʪ ʦʩʦʟʥʘʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 
ʩʫʙʲʝʢʪʠʚʥʳʤ ʠ ʦʙʲʝʢʪʠʚʥʳʤ ʦʧʠʩʘʥʠʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝ-
ʨʦʤ ʧʝʨʚʦʛʦ ʨʘʥʛʘ ʨʝʬʣʝʢʩʠʠ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʘʷ ʨʝʬʣʝʢʩʠʷ ʧʦ ɻ.ʇ. ʑʝʜʨʦʚʠʮʢʦʤʫ 

[182]). ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʨʝʬʣʝʢʩʠʠ ʥʘʟʦʚʝʤ ʬʠʣʦʩʦʬʩʢʠʤ, ʪʘʢ ʢʘʢ ʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ-
ʩʷ ʧʦʷʚʣʝʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʥʦʛʦʦʙʨʘʟʠʠ ʩʧʦʩʦʙʦʚ ʦʪʨʘʞʝʥʠʷ ʠ ʦʩʦʟʥʘʥʠʝʤ 
ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʧʦʟʥʘʥʠʷ. ʇʨʦʜʦʣʞʘʪʴ ʥʘʨʘʱʠʚʘʥʠʝ ʫʨʦʚʥʝʡ ʨʝʬʣʝʢ-

ʩʠʠ ʤʦʞʥʦ ʠ ʜʘʣʴʰʝ, ʦʜʥʘʢʦ ʚ ʨʘʤʢʘʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʩʦʜʝʨʞʘʪʝʣʴ-
ʥʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʨʝʪʴʝʛʦ, ʯʝʪʚʝʨʪʦʛʦ ʠ ʜʨ. (ʙʦʣʝʝ ʚʳʩʦʢʠʭ) ʫʨʦʚʥʝʡ ʟʘʪʨʫʜʥʠ-
ʪʝʣʴʥʳ. 
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ʄʝʞʜʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʠ ʨʘʥʛʦʤ ʨʝʬʣʝʢʩʠʠ ʚ ʨʘʤʢʘʭ ʨʘʩ-
ʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ, ʦʯʝʚʠʜʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʚʝʪ-
ʩʪʚʠʝ: ʨʘʥʛ ʨʝʬʣʝʢʩʠʠ ʘʛʝʥʪʘ ʥʘ ʝʜʠʥʠʮʫ ʤʝʥʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʠʥʜʝʢʩʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʝʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ. ʅʘʧʨʠ-

ʤʝʨ, ʘʛʝʥʪ, ʠʤʝʶʱʠʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ I i = (qi, qij , ..., 
kiii ...21

q ), ʛʜʝ 

i, j , i1, i2,  ..., ik Í N ʦʙʣʘʜʘʝʪ ʨʘʥʛʦʤ ʨʝʬʣʝʢʩʠʠ k ï 1. 
ɺʚʝʜʝʥʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʥʘʣʘʛʘʶʪ ʩʣʝʜʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ʥʘ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʜʚʫʭ ʘʛʝʥʪʦʚ: ʝʩʣʠ 
kiii ...21

q   ̧Å 

ʦʪʨʘʞʘʝʪ ʠʥʬʦʨʤʘʮʠʶ i-ʛʦ ʘʛʝʥʪʘ, ʪʦ i1 = i (ʪʦ ʝʩʪʴ ʧʝʨʚʳʡ ʠʥʜʝʢʩ 
ʚʩʝʛʜʘ ʨʘʚʝʥ ʥʦʤʝʨʫ ʘʛʝʥʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʝʡ); ʝʩʣʠ 
k > 2, ʪʦ ʠʥʜʝʢʩʳ ʯʝʨʝʜʫʶʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʯʝʪʥʳʭ k (ʪʦ ʝʩʪʴ 
ʧʨʠ ʥʝʯʝʪʥʳʭ ʨʘʥʛʘʭ ʨʝʬʣʝʢʩʠʠ) ik = 3 ï i (ʧʝʨʚʳʡ ʠ ʧʦʩʣʝʜʥʠʡ 
ʠʥʜʝʢʩʳ ʨʘʟʣʠʯʘʶʪʩʷ), ʘ ʧʨʠ ʥʝʯʝʪʥʳʭ k (ʪʦ ʝʩʪʴ ʧʨʠ ʯʝʪʥʳʭ ʨʘʥʛʘʭ 
ʨʝʬʣʝʢʩʠʠ) ik = i (ʧʝʨʚʳʡ ʠ ʧʦʩʣʝʜʥʠʡ ʠʥʜʝʢʩʳ ʩʦʚʧʘʜʘʶʪ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʥʝʦʙʭʦʜʠʤʦ, 

ʧʦʤʠʤʦ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ ʠ ʜʦʧʫʩʪʠʤʳʭ ʤʥʦʞʝʩʪʚ, ʧʝʨʝʯʠʩʣʠʪʴ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʟʘʧʠʩʠ 
RGkl(I1, I2). 
ʉʣʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨ ʟʘʢʣʶʯʘʝʪʩʷ ʦʪʯʘ-

ʩʪʠ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʠ ʩʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʡ 
ʧʨʦʠʟʚʝʜʝʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʦʧʝʨʘʮʠʡ, ʪʦ ʝʩʪʴ ʚ ʢʘʞ-
ʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʘʛʝʥʪʳ ʤʦʛʫʪ ʥʝ ʟʥʘʪʴ, ʚ ʢʘʢʫʶ ʠʛʨʫ ʦʥʠ 
ʠʛʨʘʶʪ. 
ɺ ʨʘʤʢʘʭ ʤʦʜʝʣʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʧʠʩʘʥʥʦʡ ʚ [43, 119], ʙʫ-

ʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʘʛʝʥʪʦʚ ʩʪʨʝʤʠʪʩʷ ʩ ʫʯʝʪʦʤ ʚʩʝʡ ʠʤʝʶ-
ʱʝʡʩʷ ʫ ʥʝʛʦ ʠʥʬʦʨʤʘʮʠʠ ʚʳʙʨʘʪʴ ʥʘʠʣʫʯʰʝʝ ʩ ʝʛʦ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʜʝʡʩʪʚʠʝ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ (ʦʪʩʫʪʩʪʚʠʝ ʦʙʱʝʛʦ 
ʟʥʘʥʠʷ) ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠʡ ʚʝʢʪʦʨ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ 
ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʚʝʢʪʦʨʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʦʥʠ ʨʘʩʩʯʠʪʳʚʘʁ ʪ ʧʦ 
ʦʪʜʝʣʴʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʨʝʘʣʠʟʫʝʪʩʷ ʥʝ ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ, ʘ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ
16
, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʠʚʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ 

ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʤʳʩʣʝ ʪʝʨʤʠʥʘ çʨʘʚʥʦʚʝʩʠʝè. 
ʇʨʠ ʫʩʪʨʘʥʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʚ ʤʦʜʝʣʷʭ ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʘʛʝʥʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ ʧʦʜʭʦʜʘ: ʨʘʩʩʯʠ-
ʪʳʚʘʪʴ ʥʘ ʥʘʠʭʫʜʰʠʝ ʟʥʘʯʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʦ ʝʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʥʮʠʧ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

                                                                 
16 ʂʦʨʨʝʢʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠʚʝʜʝʥʦ ʚ ʨʘʟʜʝʣʝ 2.3. 
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ʨʝʘʣʠʟʘʮʠʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ (ʨʝʬʣʝʢʩʠʚʥʦʛʦ ï ʩ ʫʯʝʪʦʤ ʧʨʠʥʮʠʧʦʚ 
ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʧʧʦʥʝʥʪʘʤʠ) ʤʘʢʩʠʤʠʥʥʦʛʦ (ʛʘʨʘʥʪʠʨʫʶʱʝʛʦ) 

ʨʘʚʥʦʚʝʩʠʷ (ʩʤ. ʪʨʝʪʴʶ ʛʣʘʚʫ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ); ʠʣʠ çʥʘʜʝʣʷʪʴè 
ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ ʥʝʢʦʪʦʨʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ, ʥʘʧʨʠʤʝʨ, ʪʦʡ ʞʝ, 
ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʥʠ ʩʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʘʣʠʟʘʮʠʠ 
ʩʫʙʲʝʢʪʠʚʥʦʛʦ çʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦè ʨʘʚʥʦʚʝʩʠʷ. 
ʆʪʤʝʪʠʤ ʩʫʱʝʩʪʚʝʥʥʦʩʪʴ ʧʨʠʣʘʛʘʪʝʣʴʥʦʛʦ çʩʫʙʲʝʢʪʠʚʥʳʡè, ʪʘʢ 

ʢʘʢ ʚ ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨʘʭ ʢʘʞʜʳʡ ʠʟ ʘʛʝʥʪʦʚ ʚʳʯʠʩʣʷʝʪ çʩʚʦʝè 
ʨʘʚʥʦʚʝʩʠʝ, ʘ ʠʩʭʦʜ ʠʛʨʳ (ʚʝʢʪʦʨ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ), ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 
ʥʝ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝʤ

17
 ʚ çʢʣʘʩʩʠʯʝʩʢʦʤè ʩʤʳʩʣʝ [30, 43, 127]. 

ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʦʡ ʠʜʝʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʘʛʝʥʪʦʚ ʦʧʨʝ-
ʜʝʣʷʝʪ çʨʘʚʥʦʚʝʩʠʝè ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 
ʫʧʨʦʱʘʝʪ ʦʧʠʩʘʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʠʭ ʧʦʚʝʜʝʥʠʷ. 
ʇʦʩʣʝʜʥʝʝ ʫʪʚʝʨʞʜʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ, ʪʘʢ ʢʘʢ ʦʥʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʠʥʮʠʧʳ ʧʨʠʥʷʪʠʷ ʘʛʝʥʪʘʤʠ ʨʝʰʝʥʠʡ, ʟʘʚʠʩʷʱʠʝ ʦʪ 
ʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʡ ʦʥʠ ʦʙʣʘʜʘʶʪ ʢ ʤʦʤʝʥʪʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-
ʥʠʡ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʤʝʩʪʦ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ RGkl(I1, I2) ʤʦʞʥʦ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝʟʘʚʠʩʠʤʦ ʜʚʝ ʨʝʬʣʝʢʩʠʚʥʳʝ ʤʦʜʝʣʠ ʧʨʠʥʷʪʠʷ 
ʨʝʰʝʥʠʡ ʘʛʝʥʪʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʠʝʨʘʨʭʠʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ I1 ʠ I2 ʩ 
ʨʘʥʛʘʤʠ ʨʝʬʣʝʢʩʠʠ k ï 1 ʠ l ï 1, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢ-
ʥʝʤ, ʯʪʦ ʨʘʥʛ ʨʝʬʣʝʢʩʠʠ ʘʛʝʥʪʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʦʧʨʝʜʝ-
ʣʷʝʪʩʷ ʝʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ). ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʚʩʝ 
ʟʥʘʥʠʷ ʘʛʝʥʪʘ (ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦʧʧʦʥʝʥʪʘ, ʝʛʦ 
ʧʨʠʥʮʠʧʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʪ.ʜ.) ʚʢʣʶʯʝʥʳ ʚ ʝʛʦ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʴ ï ʠʝʨʘʨʭʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʘʩʧʝʢʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʩʣʝ-

ʜʫʶʱʝʤ ʨʘʟʜʝʣʝ ʧʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʨʝʬʣʝʢʩʠʠ. 

 
 

2.2. ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʉʊʈʋʂʊʋʈɸ ʀɻʈʓ 
 
ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʦ N = {1, 2, é, n} ʘʛʝʥʪʦʚ. 

ɽʩʣʠ ʚ ʩʠʪʫʘʮʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʧʘʨʘʤʝʪʨ q Í Q 

(ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ Q ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ), ʪʦ 

                                                                 
17 ɽʩʣʠ ʢʣʘʩʩʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ ʷʚʣʷʝʪʩʷ çʦʙʲʝʢʪʠʚʥʦè ʨʘʮʠʦʥʘʣʴʥʳʤ, ʪʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʠʚʥʦ ʨʘʮʠʦʥʘʣʴʥʳʤ (ʚ ʨʘʤʢʘʭ ʠʤʝʶ-
ʱʝʡʩʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ). 
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ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I i (ʢʘʢ ʩʠʥʦʥʠʤ ʙʫʜʝʤ ʫʧʦʪʨʝʙʣʷʪʴ 
ʪʝʨʤʠʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʠʝʨʘʨʭʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ) i-
ʛʦ ʘʛʝʥʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ i-ʛʦ ʘʛʝʥʪʘ ʦ ʧʘʨʘʤʝʪʨʝ q ï ʦʙʦʟʥʘʯʠʤ ʝʛʦ qi, qi  Í Q. ɺʦ-
ʚʪʦʨʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ i-ʛʦ ʘʛʝʥʪʘ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ 
ʦ ʧʘʨʘʤʝʪʨʝ q ï ʦʙʦʟʥʘʯʠʤ ʠʭ qij , qij  Í Q, j  Í N. ɺ-ʪʨʝʪʴʠʭ, ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʷ i-ʛʦ ʘʛʝʥʪʘ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʠ j -ʛʦ ʘʛʝʥʪʘ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʠ k-ʛʦ 

ʘʛʝʥʪʘ ï ʦʙʦʟʥʘʯʠʤ ʠʭ qijk, qijk Í Q, j , k Í N. ʀ ʪʘʢ ʜʘʣʝʝ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I i i-ʛʦ ʘʛʝʥʪʘ ʟʘ-

ʜʘʝʪʩʷ ʥʘʙʦʨʦʤ ʚʩʝʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʚʠʜʘ 
ljij ...1

q , ʛʜʝ l ʧʨʦʙʝʛʘʝʪ 

ʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʠʩʝʣ, j 1, é, j l Í N, ʘ 
ljij ...1

q  Í Q. 

ɸʥʘʣʦʛʠʯʥʦ ʟʘʜʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I ʠʛʨʳ ʚ 

ʮʝʣʦʤ ï ʥʘʙʦʨʦʤ ʟʥʘʯʝʥʠʡ 
lii ...1

q , ʛʜʝ l ʧʨʦʙʝʛʘʝʪ ʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ 

ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʠʩʝʣ, j 1, é, j l Í N, ʘ 
ljij ...1

q  Í Q.. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ 

ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I çʥʝʜʦʩʪʫʧʥʘè ʥʘʙʣʶʜʝʥʠʶ ʘʛʝʥʪʦʚ, 
ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʘ ʣʠʰʴ ʥʝʢʦʪʦʨʘʷ ʝʝ ʯʘʩʪʴ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ï ʙʝʩʢʦʥʝʯʥʦʝ n-

ʜʝʨʝʚʦ (ʪʦ ʝʩʪʴ ʪʠʧ ʩʪʨʫʢʪʫʨʳ ʧʦʩʪʦʷʥʝʥ ʠ ʷʚʣʷʝʪʩʷ n-ʜʝʨʝʚʦʤ), 
ʚʝʨʰʠʥʘʤ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʢʨʝʪʥʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ 
ʨʝʘʣʴʥʳʭ ʠ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ. 
ʈʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʦʡ ɻI ʥʘʟʦʚʝʤ ʠʛʨʫ, ʦʧʠʩʳʚʘʝʤʫʶ ʩʣʝʜʫʶʱʠʤ 

ʢʦʨʪʝʞʝʤ: 

(1) ɻI = {N, (Xi)i  Í N, f i(Ö)i  Í N, I}, 

ʛʜʝ N ï ʤʥʦʞʝʩʪʚʦ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, Xi ï ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ 

i-ʛʦ ʘʛʝʥʪʘ, fi(Ö): Q ³ Xô  Á1
 ï ʝʛʦ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ, i  Í N, I ï ʩʪʨʫʢʪʫʨʘ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʬʣʝʢʩʠʚʥʘʷ ʠʛʨʘ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʧʦʥʷ-
ʪʠʷ ʠʛʨʳ ʚ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ, ʟʘʜʘʚʘʝʤʦʡ ʢʦʨʪʝʞʝʤ 

{N, (Xi)i  Í N, f i(Ö)i  Í N}, ʥʘ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʘʛʝʥʪʦʚ 
ʦʪʨʘʞʝʥʘ ʠʝʨʘʨʭʠʝʡ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ (ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 
I). ɺ ʨʘʤʢʘʭ ʧʨʠʥʷʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ çʢʣʘʩʩʠʯʝʩʢʘʷè ʠʛʨʘ ʚ ʥʦʨʤʘʣʴ-
ʥʦʡ ʬʦʨʤʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ï ʠʛʨʳ ʩ 
ʦʙʱʠʤ ʟʥʘʥʠʝʤ. ɺ çʧʨʝʜʝʣʴʥʦʤè ʩʣʫʯʘʝ ï ʢʦʛʜʘ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʳ 
ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ ï ʧʨʝʜʣʘʛʘʝʤʘʷ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʢʦʥ-
ʮʝʧʮʠʷ ʨʝʰʝʥʠʷ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ (ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ï 
ʩʤ. ʨʘʟʜʝʣ 2.3) ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ. 
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ʉʦʚʦʢʫʧʥʦʩʪʴ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 
ʘʛʝʥʪʦʚ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʚ ʚʠʜʝ ʜʝʨʝʚʘ (ʩʤ. ʈʠʩ. 7). ʇʨʠ ʵʪʦʤ 
ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ i-ʛʦ ʘʛʝʥʪʘ ʠʟʦʙʨʘʞʘʝʪʩʷ ʧʦʜʜʝʨʝʚʦʤ, 

ʠʩʭʦʜʷʱʠʤ ʠʟ ʚʝʨʰʠʥʳ qi. 
 

q1 qi qn

qi1 qij qin

é é

é é

 
 

ʈʠʩ. 7. ɼʝʨʝʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

 
ʉʜʝʣʘʝʤ ʚʘʞʥʦʝ ʟʘʤʝʯʘʥʠʝ: ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʤʳ ʦʛʨʘʥʠʯʠʤ-

ʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ çʪʦʯʝʯʥʦʡè ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʢʦʤ-

ʧʦʥʝʥʪʳ ʢʦʪʦʨʦʡ ʩʦʩʪʦʷʪ ʣʠʰʴ ʠʟ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ Q. ɹʦʣʝʝ 
ʦʙʱʠʤ ʩʣʫʯʘʝʤ ʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʠʥʪʝʨʚʘʣʴʥʘʷ ʠʣʠ ʚʝʨʦʷʪʥʦʩʪʥʘʷ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ (ʩʤ. ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʝʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʚ 
ʧʝʨʚʦʡ ʛʣʘʚʝ ʠ ʦʙʩʫʞʜʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 
ʟʘʢʣʶʯʝʥʠʠ). 
ɼʣʷ ʬʦʨʤʫʣʠʨʦʚʢʠ ʥʝʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʩʚʦʡʩʪʚ ʥʘʤ ʧʦʥʘ-

ʜʦʙʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

S+ ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʢʦʥʝʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
ʠʥʜʝʢʩʦʚ ʠʟ N; 

S ï ʦʙʲʝʜʠʥʝʥʠʝ S+ ʩ ʧʫʩʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʴʶ; 

|s| ï ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʝʢʩʦʚ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ s  (ʜʣʷ ʧʫʩʪʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ), ʢʦʪʦʨʦʝ ʚʳʰʝ ʙʳʣʦ 
ʥʘʟʚʘʥʦ ʜʣʠʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʜʝʢʩʦʚ. 
ɽʩʣʠ qi ï ʧʨʝʜʩʪʘʚʣʝʥʠʷ i-ʛʦ ʘʛʝʥʪʘ ʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʤ ʧʘʨʘʤʝʪ-

ʨʝ, ʘ qii  ï ʧʨʝʜʩʪʘʚʣʝʥʠʷ i-ʛʦ ʘʛʝʥʪʘ ʦ ʩʦʙʩʪʚʝʥʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ, ʪʦ 

ʝʩʪʝʩʪʚʝʥʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ qii  = qi. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, i-ʡ ʘʛʝʥʪ ʧʨʘʚʠʣʴʥʦ 
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ʠʥʬʦʨʤʠʨʦʚʘʥ ʦ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʩʯʠʪʘʝʪ, ʯʪʦ 
ʪʘʢʦʚʳ ʠ ʜʨʫʛʠʝ ʘʛʝʥʪʳ ʠ ʪ. ʜ. ʌʦʨʤʘʣʴʥʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳʧʦʣ-
ʥʝʥʘ ʘʢʩʠʦʤʘ ʘʚʪʦʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʜʘʣʝʝ ʙʫʜʝʤ ʧʨʝʜ-
ʧʦʣʘʛʘʪʴ ʚʳʧʦʣʥʝʥʥʦʡ. 

ɸʢʩʠʦʤʘ ʘʚʪʦʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ: 
" i Í N " t, s Í S qtiis = qtis . 

ʕʪʘ ʘʢʩʠʦʤʘ ʦʟʥʘʯʘʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ, ʟʥʘʷ qt ʜʣʷ ʚʩʝʭ t Í S+, 

ʪʘʢʠʭ ʯʪʦ |t| = g, ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʥʘʡʪʠ qt ʜʣʷ ʚʩʝʭ t Í S+, ʪʘʢʠʭ 

ʯʪʦ |t| < g. 

ʅʘʨʷʜʫ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I i, i Í N, ʤʦʞʥʦ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I ij  (ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨ-
ʤʠʨʦʚʘʥʥʦʩʪʠ j -ʛʦ ʘʛʝʥʪʘ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ i-ʛʦ ʘʛʝʥʪʘ), I ijk ʠ ʪ.ʜ. 
ʆʪʦʞʜʝʩʪʚʣʷʷ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʩ ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʤ ʝʶ 
ʘʛʝʥʪʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ, ʥʘʨʷʜʫ ʩ n ʨʝʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ (i-

ʘʛʝʥʪʘʤʠ, ʛʜʝ i Í N) ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I i, ʚ ʠʛʨʝ 

ʫʯʘʩʪʚʫʶʪ ʬʘʥʪʦʤʥʳʝ ʘʛʝʥʪʳ (t-ʘʛʝʥʪʳ, ʛʜʝ t Í S+, |t| ² 2) ʩʦ 

ʩʪʨʫʢʪʫʨʘʤʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ It = {qts}, s Í S. ʌʘʥʪʦʤʥʳʝ ʘʛʝʥ-
ʪʳ, ʩʫʱʝʩʪʚʫʷ ʚ ʩʦʟʥʘʥʠʠ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʚʣʠʷʶʪ ʥʘ ʠʭ ʜʝʡʩʪʚʠʷ, 
ʦ ʯʝʤ ʧʦʡʜʝʪ ʨʝʯʴ ʜʘʣʝʝ. 
ʆʧʨʝʜʝʣʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʩʤʦʪʨʝʥʠʡ 

ʧʦʥʷʪʠʝ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. 

ʉʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ Il ʠ Im (l, m Í S+) ʥʘʟʳʚʘʶʪʩʷ 
ʪʦʞʜʝʩʪʚʝʥʥʳʤʠ, ʝʩʣʠ ʚʳʧʦʣʥʝʥʳ ʜʚʘ ʫʩʣʦʚʠʷ: 

1. qls = qms ʜʣʷ ʣʶʙʦʛʦ s Í S; 

2. ʧʦʩʣʝʜʥʠʝ ʠʥʜʝʢʩʳ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ l ʠ m ʩʦʚʧʘʜʘʁ ʪ. 
ɹʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-

ʩʪʠ ʩʣʝʜʫʶɦ ʠʤ ʦʙʨʘʟʦʤ: Il = Im. 
ʇʝʨʚʦʝ ʠʟ ʜʚʫʭ ʫʩʣʦʚʠʡ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ʩʪʨʫʢ-

ʪʫʨ ʧʨʦʟʨʘʯʥʦ, ʚʪʦʨʦʝ ʞʝ ʪʨʝʙʫʝʪ ʥʝʢʦʪʦʨʳʭ ʧʦʷʩʥʝʥʠʡ. ɼʝʣʦ ʚ ʪʦʤ, 
ʯʪʦ ʜʘʣʝʝ ʤʳ ʙʫʜʝʤ ʦʙʩʫʞʜʘʪʴ ʜʝʡʩʪʚʠʝ t-ʘʛʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ It ʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ f i, ʢʦʪʦʨʘʷ 

ʢʘʢ ʨʘʟ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʩʣʝʜʥʠʤ ʠʥʜʝʢʩʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ t. 
ʇʦʵʪʦʤʫ ʫʜʦʙʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʮʝʣʝʚʳʭ ʬʫʥʢ-
ʮʠʡ. 

ʋʪʚʝʨʞʜʝʥʠʝ 2.2.1. Il = Im  Ú " s Í S   Ils = Ims . 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. Il = Im  Ý " s, k Í S  qlsk = qmsk Ý " s Í S 

Ils = Ims .ʆʙʨʘʪʥʘʷ ʠʤʧʣʠʢʘʮʠʷ ʦʯʝʚʠʜʥʘ: ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʦʞʠʪʴ s 

ʨʘʚʥʦʡ ʧʫʩʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ¶
18

 
ʉʦʜʝʨʞʘʪʝʣʴʥʳʡ ʩʤʳʩʣ ʫʪʚʝʨʞʜʝʥʠʷ 2.2.1 ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʜʚʫʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʚ ʪʦʯʥʦʩʪʠ 
ʦʟʥʘʯʘʝʪ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʚʩʝʭ ʠʭ ʧʦʜʩʪʨʫʢʪʫʨ. 
ʉʣʝʜʫʶʱʝʝ ʫʪʚʝʨʞʜʝʥʠʝ ʷʚʣʷʝʪʩʷ, ʧʦ ʩʫʪʠ, ʠʥʦʡ ʬʦʨʤʫʣʠʨʦʚ-

ʢʦʡ ʘʢʩʠʦʤʳ ʘʚʪʦʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. 

ʋʪʚʝʨʞʜʝʥʠʝ 2.2.2. " i Í N  " t, s Í S  Itiis = Itis. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. " i Í N " t, s Í S   qtiis = qtis Ú " i Í N 

" t, s, k Í S   qtiisk =qtisk  Ú " i Í N  " t, s Í S   Itiis = Itis . ¶ 
ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

(ʢʘʢ ʠ ʧʦʩʣʝʜʫʶʱʠʝ, ʧʨʠʚʦʜʠʤʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ) ʤʦʞʥʦ 
ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʚʦʡʩʪʚʦ ʩʪʨʫʢʪʫ-

ʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʚʳʧʦʣʥʣ̫ʦʩʴ ʥʝ ʦʙʲʝʢʪʠʚʥʦ, ʘ t-

ʩʫʙʲʝʢʪʠʚʥʦ ï ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ t-ʘʛʝʥʪʘ (t Í S+): ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨ-

ʤʠʨʦʚʘʥʥʦʩʪʠ Il ʠ Im (l, m Í S+) ʥʘʟʳʚʘʶʪʩʷ t-ʩʫʙʲʝʢʪʠʚʥʦ ʪʦʞʜʝ-

ʩʪʚʝʥʥʳʤʠ, ʝʩʣʠ Itl = Itm. 
ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʫʪʚʝʨʞʜʝ-

ʥʠʷ ʩʨʘʟʫ t-ʩʫʙʲʝʢʪʠʚʥʦ ʜʣʷ t Í S, ʠʤʝʷ ʚ ʚʠʜʫ, ʯʪʦ ʝʩʣʠ t ï ʧʫʩʪʘʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʜʝʢʩʦʚ, ʪʦ çt-ʩʫʙʲʝʢʪʠʚʥʦè ʦʟʥʘʯʘʝʪ çʦʙʲʝʢ-
ʪʠʚʥʦè. 

l-ʘʛʝʥʪ ʥʘʟʳʚʘʝʪʩʷ t-ʩʫʙʲʝʢʪʠʚʥʦ ʘʜʝʢʚʘʪʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤ 

ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ m-ʘʛʝʥʪʘ (ʠʣʠ, ʢʦʨʦʯʝ, ʦ m-ʘʛʝʥʪʝ), ʝʩʣʠ 

Itlm = Itm   (l, m Í S+, t Í S). 

ɹʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ t-ʩʫʙʲʝʢʪʠʚʥʫʶ ʘʜʝʢʚʘʪʥʫʶ ʠʥʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʴ l-ʘʛʝʥʪʘ ʦ m-ʘʛʝʥʪʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: Il >t Im . 

ʋʪʚʝʨʞʜʝʥʠʝ 2.2.3. ʂʘʞʜʳʡ ʨʝʘʣʴʥʳʡ ʘʛʝʥʪ t-ʩʫʙʲʝʢʪʠʚʥʦ ʩʯʠ-
ʪʘʝʪ ʩʝʙʷ ʘʜʝʢʚʘʪʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤ ʦ ʣʶʙʦʤ ʘʛʝʥʪʝ, ʪʦ ʝʩʪʴ 

" i Í N  " t Í S  " s Í S+  I i >ti Is . 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɺ ʩʠʣʫ ʫʪʚʝʨʞʜʝʥʠʷ 2.2.2 ʩʧʨʘʚʝʜʣʠʚʦ ʪʦʞʜʝ-

ʩʪʚʦ Itiis = Itis, ʯʪʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ t-ʩʫʙʲʝʢʪʠʚʥʦ ʪʦʞʜʝʩʪʚʝʥʥʳʭ 
ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ I i >ti Is. ¶ 
ʉʦʜʝʨʞʘʪʝʣʴʥʦ ʫʪʚʝʨʞʜʝʥʠʝ 2.2.3 ʦʪʨʘʞʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʘʷ ʪʦʯʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘ-

                                                                 
18 ʉʠʤʚʦʣ ç¶è ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʦʙʦʟʥʘʯʘʝʪ ʦʢʦʥʯʘʥʠʝ ʧʨʠʤʝʨʘ ʠʣʠ ʜʦʢʘʟʘʪʝʣʩɹʪʚʘ. 
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ʝʪ ʥʘʣʠʯʠʝ ʫ ʢʘʞʜʦʛʦ ʘʛʝʥʪʘ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʚʦʝʡ ʘʜʝʢʚʘʪʥʦʡ ʠʥ-
ʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ. 

l-ʘʛʝʥʪ ʠ m-ʘʛʝʥʪ ʥʘʟʳʚʘʶʪʩʷ t-ʩʫʙʲʝʢʪʠʚʥʦ ʚʟʘʠʤʥʦ ʠʥʬʦʨʤʠ-
ʨʦʚʘʥʥʳʤʠ, ʝʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʝʥʳ ʪʦʞʜʝʩʪʚʘ 

Itlm = Itm ,   Itml = Itl    (l, m Í S+, t Í S). 

ɹʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ t-ʩʫʙʲʝʢʪʠʚʥʫʶ ʚʟʘʠʤʥʫʶ ʠʥʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʴ l-ʘʛʝʥʪʘ ʠ m-ʘʛʝʥʪʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: Il ><t Im . 

l-ʘʛʝʥʪ ʠ m-ʘʛʝʥʪ ʥʘʟʳʚʘʶʪʩʷ t-ʩʫʙʲʝʢʪʠʚʥʦ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨ-
ʤʠʨʦʚʘʥʥʳʤʠ ʦ s-ʘʛʝʥʪʝ, ʝʩʣʠ Itls = Itms  (s, l, m Í S+, t Í S). 

ɹʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ t-ʩʫʙʲʝʢʪʠʚʥʫʶ ʦʜʠʥʘʢʦʚʫʶ ʠʥʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʴ l-ʘʛʝʥʪʘ ʠ m-ʘʛʝʥʪʘ ʦ s-ʘʛʝʥʪʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Il >s<t Im. 

l-ʘʛʝʥʪ ʠ m-ʘʛʝʥʪ ʥʘʟʳʚʘʶʪʩʷ t-ʩʫʙʲʝʢʪʠʚʥʦ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨ-

ʤʠʨʦʚʘʥʥʳʤʠ, ʝʩʣʠ " i Í N  Itli = Itmi  (l, m Í S+, t Í S). 

ɹʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ t-ʩʫʙʲʝʢʪʠʚʥʫʶ ʦʜʠʥʘʢʦʚʫʶ ʠʥʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʴ l-ʘʛʝʥʪʘ ʠ m-ʘʛʝʥʪʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: Il ~t Im. 
ʆʪʤʝʪʠʤ, ʯʪʦ ʦʪʥʦʰʝʥʠʷ ʦʜʠʥʘʢʦʚʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦ ʢʘ-

ʢʦʤ-ʣʠʙʦ ʘʛʝʥʪʝ ʠ ʦʜʠʥʘʢʦʚʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʦʪʥʦ-
ʰʝʥʠʷʤʠ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ (ʪʦ ʝʩʪʴ, ʨʝʬʣʝʢʩʠʚʥʳ, ʩʠʤʤʝʪʨʠʯʥʳ ʠ 
ʪʨʘʥʟʠʪʠʚʥʳ ʥʘ ʤʥʦʞʝʩʪʚʝ ʘʛʝʥʪʦʚ). 
ʇʦʢʘʞʝʤ, ʯʪʦ ʦʜʠʥʘʢʦʚʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʨʘʚʥʦʩʠʣʴʥʘ 

ʦʜʠʥʘʢʦʚʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦ ʣʶʙʦʤ ʘʛʝʥʪʝ. 
ʋʪʚʝʨʞʜʝʥʠʝ 2.2.4. Il ~t Im Ú " s Í S+  Il >s<t Im. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. Il ~t Im Ú " i Í N  Itli = Itmi Ú {ʚ ʩʠʣʫ ʫʪʚʝʨ-

ʞʜʝʥʠʷ 2.2.1}  Ú " i Í N " k Í S Itlik = Itmik Ú {ʧʦʣʘʛʘʷ 

s = i k}  Ú " s Í S+ Itls = Itms Ú " s Í S+  Il >s<t Im. ¶ 
ʇʨʠʚʝʜʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʧʠʩʘʥʠʝ ʩʠʪʫʘʮʠʠ 

ʚ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʪʝʨʤʠʥʘʭ ʘʜʝʢʚʘʪʥʦʡ, ʚʟʘʠʤʥʦʡ ʠ ʦʜʠʥʘʢʦʚʦʡ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʯʝʨʝʟ ʪʦʞʜʝʩʪʚʦ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ʉʣʝʜʫʶʱʝʝ ʫʪʚʝʨʞʜʝʥʠʝ 
ʢʘʩʘʝʪʩʷ ʩʚʷʟʠ ʚʚʝʜʝʥʥʳʭ ʧʦʥʷʪʠʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʋʪʚʝʨʞʜʝʥʠʝ 2.2.5. ɼʣʷ ʣʶʙʦʛʦ t Í S ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʫʩʣʦʚʠʷ 
ʨʘʚʥʦʩʠʣʥɹʳ: 

1. ʣʶʙʳʝ ʜʚʘ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʘ t-ʩʫʙʲʝʢʪʠʚʥʦ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʥʦ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ; 

2. ʚʩʝ ʨʝʘʣʴʥʳʝ ʘʛʝʥʪʳ t-ʩʫʙʲʝʢʪʠʚʥʦ ʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʦ ʠʥ-
ʬʦʨʤʠʨʦʚʘʥʥʳʤʠ; 
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3. ʜʣʷ ʣʶʙʦʛʦ i Í N ʟʥʘʯʝʥʠʝ Isi t-ʩʫʙʲʝʢʪʠʚʥʦ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ 
ʦʪ i. 

ʊʦ ʝʩʪʴ ʜʣʷ ʣʶʙʦʛʦ t Í S ʚʳʧʦʣʥʝʥʦ: 

(" i, j  Í N I i ><t I j) Ú (I1~té~t In) Ú (" i Í N " s Í S  Itsi  = Iti). 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɼʦʢʘʞʝʤ ʜʣʷ ʪʨʝʭ ʫʩʣʦʚʠʡ ʫʪʚʝʨʞʜʝʥʠʷ ʠʤ-

ʧʣʠʢʘʮʠʠ 1 Ý 2, 2 Ý 3, 3 Ý 1. 

1Ý2. ɼʣʷ ʣʶʙʳʭ i, j , m Í N ʠʤʝʝʤ I i >t Im, I j >t Im , ʯʪʦ ʦʟʥʘʯʘʝʪ 

ʚʳʧʦʣʥʝʥʠʝ ʪʦʞʜʝʩʪʚ Itim = Itm, Itjm = Itm. ʆʪʩʶʜʘ Itim = Itjm, ʯʪʦ ʜʦʢʘ-
ʟʳʚʘʝʪ ʫʩʣʦʚʠʝ 2 (ʩ ʫʯʝʪʦʤ ʫʪʚʝʨʞʜʝʥʠʷ 2.2.4). 

2Ý3. ɼʣʷ ʧʫʩʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ s ʫʩʣʦʚʠʝ 3 ʪʨʠʚʠʘʣʴʥʦ, 
ʧʦʵʪʦʤʫ ʚʦʟʴʤʝʤ ʧʨʦʠʟʚʦʣʴʥʫʶ ʥʝʧʫʩʪʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

s Í S+. ʊʦʛʜʘ s = i1 é i l (ik Í N, k = 1, é, l), ʧʨʠ ʵʪʦʤ ʜʣʷ ʣʶʙʦʛʦ 

i Í N ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦh ʝʥʠʷ: 

iIt = {ʚ ʩʠʣʫ ʫʪʚʝʨʞʜʝʥʠʷ 2.2.2}  = iiIt  = {ʧʦʩʢʦʣʴʢʫ 

lii II t~ }  = iil
It  = {ʚ ʩʠʣʫ ʫʪʚʝʨʞʜʝʥʠʷ 2.2.2}  = iii ll

It  = {ʧʦʩʢʦʣʴʢʫ 

1
~

-ll ii II t  ʠ ʚ ʩʠʣʫ ʫʪʚʝʨʞʜʝʥʠʷ 2.2.4} = iii ll
I

1-t
 = é = iii l

I ...1t
 = iIts. 

3Ý1. ɼʣʷ ʣʶʙʳʭ i, j  Í N ʠʤʝʝʤ Itij  = Itj, Itji  = Iti, ʯʪʦ ʦʟʥʘʯʘʝʪ 

I i ><t I j. ¶ 
ʇʦʥʷʪʠʝ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʦʟʚʦ-

ʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʚʘʞʥʦʝ ʩʚʦʡʩʪʚʦ ï ʩʣʦʞʥʦʩʪʴ. ɿʘʤʝʪʠʤ, ʯʪʦ 

ʥʘʨʷʜʫ ʩʦ ʩʪʨʫʢʪʫʨʦʡ I ʠʤʝʝʪʩʷ ʩʯʝʪʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʪʨʫʢʪʫʨ It, 

t Í S+, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʦʪʥʦʰʝʥʠʷ ʪʦʞʜʝʩʪʚʝʥʥʦ-
ʩʪʠ ʚʳʜʝʣʠʪʴ ʢʣʘʩʩʳ ʧʦʧʘʨʥʦ ʥʝʪʦʞʜʝʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʂʦʣʠʯʝ-
ʩʪʚʦ ʵʪʠʭ ʢʣʘʩʩʦʚ ʝʩʪʝʩʪʚʝʥʥʦ ʩʯʠʪʘʪʴ ʩʣʦʞʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. 
ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I ʠʤʝʝʪ ʢʦ-

ʥʝʯʥʫʶ ʩʣʦʞʥʦʩʪʴ n = n(I), ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʢʦʥʝʯʥʳʡ ʥʘʙʦʨ 

ʧʦʧʘʨʥʦ ʥʝʪʦʞʜʝʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ {
1t

I , 
2t

I , é, 
nt

I }, tl  Í S+, 

l Í {1, é, n}, ʯʪʦ ʜʣʷ ʣʶʙʦʡ ʩʪʨʫʢʪʫʨʳ sI , s Í S+, ʥʘʡʜʝʪʩʷ ʪʦʞʜʝ-

ʩʪʚʝʥʥʘʷ ʝʡ ʩʪʨʫʢʪʫʨʘ 
l

It  ʠʟ ʵʪʦʛʦ ʥʘʙʦʨʘ. ɽʩʣʠ ʪʘʢʦʛʦ ʢʦʥʝʯʥʦʛʦ 

ʥʘʙʦʨʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ I ʠʤʝʝʪ ʙʝʩʢʦ-
ʥʝʯʥʫʶ ʩʣʦʞʥʦʩʪʴ: n(I) = ¤. 
ʉʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʠʤʝʶʱʝʶ ʢʦʥʝʯʥʫʶ ʩʣʦʞ-

ʥʦʩʪʴ, ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʢʦʥʝʯʥʦʡ (ʝʱʝ ʨʘʟ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʵʪʦʤ 
ʜʝʨʝʚʦ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʚʩʝ ʨʘʚʥʦ ʦʩʪʘʝʪʩʷ ʙʝʩʢʦʥʝʯ-
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ʥʳʤ). ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʙʫʜʝʤ 
ʥʘʟʳʚʘʪʴ ʙʝʩʢʦʥʝʯʥʦʡ. 
ʗʩʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʩʣʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨ-

ʤʠʨʦʚʘʥʥʦʩʪʠ ʚ ʪʦʯʥʦʩʪʠ ʨʘʚʥʘ ʯʠʩʣʫ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʠʛʨʝ ʨʝʘʣʴʥʳʭ 
ʘʛʝʥʪʦʚ (ʥʘʧʦʤʥʠʤ, ʯʪʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʥʠ ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʫ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ). 
ʃʶʙʦʡ ʥʘʙʦʨ (ʢʦʥʝʯʥʳʡ ʠʣʠ ʩʯʝʪʥʳʡ) ʧʦʧʘʨʥʦ ʥʝʪʦʞʜʝʩʪʚʝʥ-

ʥʳʭ ʩʪʨʫʢʪʫʨ It, t Í S+, ʪʘʢʦʡ, ʯʪʦ ʣʶʙʘʷ ʩʪʨʫʢʪʫʨʘ Is, s Í S+, ʪʦʞʜʝ-
ʩʪʚʝʥʥʘ ʦʜʥʦʡ ʠʟ ʥʠʭ, ʥʘʟʦʚʝʤ ʙʘʟʠʩʦʤ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-
ʩʪʠ I. 
ɽʩʣʠ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʩʣʦʞ-

ʥʦʩʪʴ, ʪʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ ʠʥʜʝʢʩʦʚ g ʪʘʢʫʶ, ʯʪʦ, ʟʥʘʷ ʚʩʝ ʩʪʨʫʢʪʫʨʳ It, t Í S+, |t| =g , ʤʦʞ-
ʥʦ ʥʘʡʪʠ ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʕʪʘ ʜʣʠʥʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 
ʩʤʳʩʣʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʥʛ ʨʝʬʣʝʢʩʠʠ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʦʧʠʩʘʥʠʷ 
ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. 

ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I, n(I) < ¤, 

ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʛʣʫʙʠʥʫ g = g (I), ʝʩʣʠ 

1. ʜʣʷ ʣʶʙʦʡ ʩʪʨʫʢʪʫʨʳ Is, s Í S+, ʥʘʡʜʝʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʘʷ ʝʡ 

ʩʪʨʫʢʪʫʨʘ It, t Í S+, |t| ¢g; 

2. ʜʣʷ ʣʶʙʦʛʦ ʮʝʣʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ x, x <g , ʩʫʱʝʩʪʚʫʝʪ 

ʩʪʨʫʢʪʫʨʘ Is, s Í S+, ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʘʷ ʥʠʢʘʢʦʡ ʠʟ ʩʪʨʫʢʪʫʨ It, 

t Í S+, |t| =x. 

ɽʩʣʠ n(I) = ¤, ʪʦ ʠ ʛʣʫʙʠʥʫ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʙʝʩʢʦʥʝʯʥʦʡ: g(I) = ¤. 
ʀʤʝʷ ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʤʦʞʥʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʧʨʦʮʝʩʩ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʨʝʘʣʴʥʳʤʠ ʠ ʬʘʥ-
ʪʦʤʥʳʤʠ ʘʛʝʥʪʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʥʷʪʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʨʘʚʥʦʚʝʩʠʷ. 

 
 

2.3. ʀʅʌʆʈʄɸʎʀʆʅʅʆɽ ʈɸɺʅʆɺɽʉʀɽ 
 
ɽʩʣʠ ʟʘʜʘʥʘ ʩʪʨʫʢʪʫʨʘ I ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʛʨʳ, ʪʦ ʪʝʤ ʩʘ-

ʤʳʤ ʟʘʜʘʥʘ ʠ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʘʛʝʥʪʦʚ 
(ʢʘʢ ʨʝʘʣʴʥʳʭ, ʪʘʢ ʠ ʬʘʥʪʦʤʥʳʭ). ɺʳʙʦʨ t-ʘʛʝʥʪʦʤ ʩʚʦʝʛʦ ʜʝʡʩʪʚʠʷ 

xt ʚ ʨʘʤʢʘʭ ʛʠʧʦʪʝʟʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ 

ʩʪʨʫʢʪʫʨʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ It , ʧʦʵʪʦʤʫ, ʠʤʝʷ ʧʝʨʝʜ ʩʦʙʦʡ ʵʪʫ 
ʩʪʨʫʢʪʫʨʫ, ʤʦʞʥʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʝʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʠ ʦʧʨʝʜʝʣʠʪʴ ʵʪʦ 
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ʝʛʦ ʜʝʡʩʪʚʠʝ. ɺʳʙʠʨʘʷ ʩʚʦʝ ʜʝʡʩʪʚʠʝ, ʘʛʝʥʪ ʤʦʜʝʣʠʨʫʝʪ ʜʝʡʩʪʚʠʷ 
ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ (ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʬʣʝʢʩʠʶ). ʇʦʵʪʦʤʫ ʧʨʠ ʦʧʨʝʜʝʣʝ-
ʥʠʠ ʠʩʭʦʜʘ ʠʛʨʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʝʡʩʪʚʠʷ ʢʘʢ ʨʝʘʣʴʥʳʭ, ʪʘʢ 
ʠ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ. 

ʅʘʙʦʨ ʜʝʡʩʪʚʠʡ xt
*
, t Í S+, ʥʘʟʦʚʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʘʚʥʦ-

ʚʝʩʠʝʤ, ʝʩʣʠ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 
1. ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʩʣʦʞʥʦʩʪʴ; 

2. 
+SÍ" ml,   Il = Im Ý xl

*  
= xm

*
; 

3. " i Í N, " s Í S 

(1) )...,,,,...,,(maxArg *

,

*

1,

*

1,

*

1

*

niiiiiiiii
Xx

i xxxxxfx
ii

ssssss q +-
Í

Í . 

ʇʝʨʚʦʝ ʫʩʣʦʚʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 
ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʝ ʫʯʘʩʪʚʫʝʪ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʨʝʘʣʴ-
ʥʳʭ ʠ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ. 
ɺʪʦʨʦʝ ʫʩʣʦʚʠʝ ʦʪʨʘʞʘʝʪ ʪʨʝʙʦʚʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʦʜʠʥʘʢʦʚʦ ʠʥ-

ʬʦʨʤʠʨʦʚʘʥʥʳʝ ʘʛʝʥʪʳ ʚʳʙʠʨʘʶʪ ʦʜʠʥʘʢʦʚʳʝ ʜʝʡʩʪʚʠʷ. 
ʀ, ʥʘʢʦʥʝʮ, ʪʨʝʪʴʝ ʫʩʣʦʚʠʝ ʦʪʨʘʞʘʝʪ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ 

ʘʛʝʥʪʦʚ ï ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʩʪʨʝʤʠʪʩʷ ʚʳʙʦʨʦʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ 
ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʶ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ, ʧʦʜʩʪʘʚʣʷʷ ʚ ʥʝʝ ʜʝʡʩʪʚʠʷ 
ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝ-
ʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʘʛʝʥʪʘ ʚ ʨʘʤʢʘʭ ʠʤʝʶʱʠʭʩʷ ʫ ʥʝʛʦ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʡ ʦ ʜʨʫʛʠʭ ʘʛʝʥʪʘʭ. 
ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʪʨʝʪʴʝʛʦ ʫʩʣʦʚʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ. ʇʨʠʚʝʜʝʤ 
ʜʚʘ ʧʨʠʤʝʨʘ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʚʘʞʥʦʩʪʴ ʧʝʨʚʳʭ ʜʚʫʭ ʫʩʣʦʚʠʡ. 
ʇʨʠʤʝʨʳ 2.3.1-2.3.2. ɺ ʵʪʠʭ ʧʨʠʤʝʨʘʭ ʫʯʘʩʪʚʫʶʪ ʜʚʘ ʘʛʝʥʪʘ ʩ 

ʮʝʣʝʚʳʤʠ ʬʫʥʢʮʠʷʤʠ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

,
2

)(),,(
2

1
12211

x
xxxxf --=qq  ,

2
)(),,(

2

2
21212

x
xxxxf --=qq  

ʛʜʝ xi  Í Á
1
, i = 1, 2. ʈʘʟʣʠʯʠʝ ʣʠʰʴ ʚ ʩʪʨʫʢʪʫʨʘʭ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-

ʩʪʠ. 
ʇʨʠʤʝʨ 2.3.1. ʇʫʩʪʴ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʤʝʝʪ ʩʣʝ-

ʜʫʶʱʠʡ ʚʠʜ (ʥʘʧʦʤʥʠʤ, ʯʪʦ ʚ ʩʠʣʫ ʘʢʩʠʦʤʳ ʘʚʪʦʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-
ʩʪʠ ʤʦʞʥʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʣʝʤʝʥʪʳ ʩ ʠʜʫʱʠʤʠ ʧʦʜʨʷʜ ʦʜʠʥʘʢʦ-
ʚʳʤʠ ʠʥʜʝʢʩʘʤʠ): 

q1 = 1, q12 = 3, q121 = 5, q1212 = 7, é; 

q2 = 2, q21 = 4, q212 = 6, q2121 = 8, é . 
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ʆʥʘ ʠʤʝʝʪ ʙʝʩʢʦʥʝʯʥʫʶ ʩʣʦʞʥʦʩʪʴ. ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (1) ʚ 
ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠʥʠʤʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

x1 = 1 ï x12,  x2 = 2 ï x21, 
x12 = 3 ï x121,  x21 = 4 ï x212, 
x121 = 5 ï x1212,  x212 = 6 ï x2121, 
x1212 = 7 ï x12121,  x2121 = 8 ï x21212, 
ʠ ʪ.ʜ.;   ʠ ʪ.ʜ. 
ɺʠʜʥʦ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʩʯʝʪʥʦʝ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ, ʧʨʠʯʝʤ ʨʝʰʝʥʠʡ 

ʫ ʥʝʝ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ ï ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʠʨʘʷ ʟʥʘʯʝʥʠʷ x1 ʠ x2, 

ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʥʠʭ ʦʩʪʘʣʥɹʳʝ ʧʝʨʝʤʝʥʥʳʝ. ¶ 
ʇʨʠʤʝʨ 2.3.2. ʇʫʩʪʴ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʤʝʝʪ ʩʣʝ-

ʜʫʶʱʠʡ ʚʠʜ: qs = 1 ʜʣʷ ʣʶʙʦʛʦ s Í S+. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʫʩʣʦʚʠʝ 2 
ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʥʝ ʚʳʧʦʣʥʝʥʦ, ʪʦ ʚ ʩʠ-
ʩʪʝʤʝ (1) ʦʢʘʟʳʚʘʝʪʩʷ ʩʯʝʪʥʦʝ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ: 

x1 = 1 ï x12,  x2 = 1 ï x21, 
x12 = 1 ï x121,  x21 = 1 ï x212, 
x121 = 1 ï x1212,  x212 = 1 ï x2121, 
x1212 = 1 ï x12121,  x2121 = 1 ï x21212, 
ʠ ʪ.ʜ.;   ʠ ʪ.ʜ. 
ʀ ʟʜʝʩʴ, ʢʘʢ ʠ ʚ ʧʨʠʤʝʨʝ 2.3.1, ʨʝʰʝʥʠʡ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ ï 

ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʠʨʘʷ ʟʥʘʯʝʥʠʷ x1 ʠ x2, ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʥʠʭ 
ʦʩʪʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ. ¶ 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʝʤ 2, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʛʦ ʨʘʚʥʦʚʝʩʠʷ ʪʨʝʙʫʝʪʩʷ ʨʝʰʠʪʴ, ʢʘʟʘʣʦʩʴ ʙʳ, ʙʝʩʢʦʥʝʯʥʦʝ (ʩʯʝʪʥʦʝ) 

ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʠ ʧʦʣʫʯʠʪʴ ʩʪʦʣʴʢʦ ʞʝ ʟʥʘʯʝʥʠʡ xt
*
. ʆʜʥʘʢʦ ʦʢʘʟʳ-

ʚʘʝʪʩʷ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʠ ʟʥʘʯʝʥʠʡ ʢʦʥʝʯʥʦ. 

ʋʪʚʝʨʞʜʝʥʠʝ 2.2.6. ɽʩʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ xt
*
, 

t Í S+, ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʦʥʦ ʩʦʩʪʦʠʪ ʠʟ ʥʝ ʙʦʣʝʝ ʯʝʤ n ʧʦʧʘʨʥʦ ʨʘʟ-

ʣʠʯʥʳʭ ʜʝʡʩʪʚʠʡ, ʘ ʚ ʩʠʩʪʝʤʝ (1) ʩʦʜʝʨʞʠʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ n ʧʦʧʘʨʥʦ 
ʨʘʟʣʠʯʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ xt
*
, t Í S+, ï ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝ-

ʩʠʝ. ʊʦʛʜʘ ʠʟ ʢʦʥʝʯʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠ ʫʩʣʦʚʠʷ 2 

ʩʨʘʟʫ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳʭ ʯʠʩʝʣ xt
*
 ʥʝ ʙʦʣʝʝ n. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʣʶʙʳʝ ʪʦʞʜʝʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʠ: Il = Im. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʝʝʤ ql = qm ʠ xl

*  
=xm

*
. ɼʘʣʝʝ, ʜʣʷ 

ʣʶʙʦʛʦ i Í N ʩʧʨʘʚʝʜʣʠʚʦ Ili  = Imi, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, xli
*  
= xmi

*
. ʇʦʵʪʦʤʫ 

ʜʚʘ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ (1), ʫ ʢʦʪʦʨʳʭ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʩʪʦʷʪ ʜʝʡʩʪʚʠʷ 

xl
*
 ʠ xm

*
 , ʪʦʞʜʝʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʪ. ¶ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

xt
*
, t Í S+, ʜʦʩʪʘʪʦʯʥʦ ʟʘʧʠʩʘʪʴ n  ʫʩʣʦʚʠʡ (1) ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ n 

ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ xt
*
, ʦʪʚʝʯʘʶʱʠʭ ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳʤ 

ʩʪʨʫʢʪʫʨʘʤ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ It. 
ɽʩʣʠ ʚʩʝ ʘʛʝʥʪʳ ʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ, ʪʦ 

ʩʣʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʠʥʠʤʘʣʴʥʘ ʠ ʨʘʚʥʘ 
ʯʠʩʣʫ ʘʛʝʥʪʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʩʪʝʤʘ (1) ʧʝʨʝʭʦʜʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʝ 
ʨʘʚʥʦʚʝʩʠʷ ʅʵʰʘ, ʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ï ʚ ʨʘʚʥʦʚʝʩʠʝ 
ʅʵʰʘ. 
ʀʪʘʢ, ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʩʝ ʨʝʘʣʴʥʳʝ ʘʛʝʥʪʳ ʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ (ʪʦ ʝʩʪʴ ʨʝʬʣʝʢʩʠʚʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ 
ʦʙʱʠʤ ʟʥʘʥʠʝʤ), ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʚʥʦʚʝ-
ʩʠʝ ʅʵʰʘ (ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ çʥʝ ʚʦʟʥʠʢʘʝʪè). ʆʜʥʘʢʦ ʠ ʚ ʦʙʱʝʤ 
ʩʣʫʯʘʝ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ ʠ ʨʘʚʥʦʚʝʩʠʝʤ ʅʵʰʘ 
ʩʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ ʩʚʷʟʴ. 
ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I ʢʦʥʝʯʥʦʡ ʩʣʦʞ-

ʥʦʩʪʠ n ʩ ʙʘʟʠʩʦʤ {
1
tI , é, 

nt
I }. ʊʦʛʜʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʨʘʚʥʦʚʝ-

ʩʠʠ ʫʯʘʩʪʚʫʶʪ ʨʝʘʣʴʥʳʝ ʠ ʬʘʥʪʦʤʥʳʝ ʘʛʝʥʪʳ ʠʟ ʤʥʦʞʝʩʪʚʘ 

X = {t1, é, tn}, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʙʠʨʘʝʪ ʜʝʡʩʪʚʠʝ 

{
1
tx , é, 

nt
x } ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

l
xt  Í )( l

X tw , l Í {1, é, n} ï ʟʜʝʩʴ ʠ 

ʜʘʣʝʝ ʚ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ w(s) ʧʦʩʣʝʜʥʠʡ ʠʥʜʝʢʩ 
ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʠ s, ʛʜʝ s Í S+. 

ɿʘʧʠʰʝʤ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʢʘʞʜʦʛʦ ʠʟ ʘʛʝʥʪʦʚ ʠʟ ʤʥʦʞʝʩʪʚʘ X 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

(2) 
lt
j (

1
tx , é, 

nt
x ) = )( l

f tw (
lt
q , 

1
sx , é, 

ns
x ), 

ʛʜʝ ilIt  = 
i

Is , si Í X ʜʣʷ ʚʩʝʭ i Í N, l Í {1, é, n}. ɿʘʤʝʪʠʤ, ʯʪʦ 

III
l

l
ll ttwttsw
==

)()(

, ʧʦʵʪʦʤʫ ʩʦʦʪʥʦʰʝʥʠʝ (2) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

(3) =
+-

)( ,...,,,,...,
111

xxxxx
llll tttttt n

j  

)( ,...,,,,...,,
1)(1)()( 1

xxxxxf
nllll l sstsstt twtww q

--
= . 

ʉʦʜʝʨʞʘʪʝʣʴʥʦ ʩʦʦʪʥʦʰʝʥʠʷ (2) ʠ (3) ʦʟʥʘʯʘʶʪ ʩʣʝʜʫʶʱʝʝ: ʮʝʣʝʚʘʷ 

ʬʫʥʢʮʠʷ, ʢʦʪʦʨʫʶ tl  -ʘʛʝʥʪ (tl Í X) ʤʘʢʩʠʤʠʟʠʨʫʝʪ ʚ ʨʝʬʣʝʢʩʠʚʥʦʡ 

ʠʛʨʝ, ʩʫʙʲʝʢʪʠʚʥʦ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʘʨʘʤʝʪʨʝ q, ʦʪ 
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ʝʛʦ ʜʝʡʩʪʚʠʷ ʠ ʦʪ ʜʝʡʩʪʚʠʡ (n ï 1) ʘʛʝʥʪʘ ʠʟ ʤʥʦʞʝʩʪʚʘ X. ʀʥʤrʠ 

ʩʣʦʚʘʤʠ, ʬʫʥʢʮʠʷ jtl
 ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʣʠʰʴ ʦʪ ʧʝʨʝʤʝʥʥʳʭ 

{
1
tx , é, 

nt
x } (ʠ ʦʪ ʚʝʣʠʯʠʥʳ qtl

 ʢʘʢ ʦʪ ʧʘʨʘʤʝʪʨʘ), ʧʨʠʯʝʤ ʵʪʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʚʧʘʜʘʝʪ ʩ ʬʫʥʢʮʠʝʡf i
, ʛʜʝ i = w(tl). ʇʦʵʪʦʤʫ ʬʫʥʢ-

ʮʠʷ jtl
 çʥʘʩʣʝʜʫʝʪè ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ )( 1tw

f . 

ʅʝʩʢʦʣʴʢʦ ʟʘʙʝʛʘʷ ʚʧʝʨʝʜ, ʧʨʠʚʝʜʝʤ ʩʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ. ʇʫʩʪʴ 
ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ (ʩʤ. ʩʣʝʜʫʶʱʠʡ ʨʘʟʜʝʣ) ʚʳʛʣʷʜʠʪ ʢʘʢ ʥʘ 

ʈʠʩ. 9, ʘ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ï f i(q, x1, x2, x3), xi  Í Xi, 

i Í {1, 2, 3}. ʊʦʛʜʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʨʘʚʥʦʚʝʩʠʠ ʫʯʘʩʪʚʫʶʪ ʧʷʪʴ 

ʘʛʝʥʪʦʚ ʠʟ ʤʥʦʞʝʩʪʚʘ X = {1, 2, 3, 31, 32} ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʮʝʣʝʚʳʤʠ 
ʬʫʥʢʮʠʷʤʠ: 

j1(x1, x2, x3, x31, x32) = f1(q1, x1, x2, x3); 

j2(x1, x2, x3, x31, x32) = f2(q2, x1, x2, x3); 

j3(x1, x2, x3, x31, x32) = f3(q3, x31, x32, x3); 

j31(x1, x2, x3, x31, x32) = f1(q31, x31, x32, x3); 

j32(x1, x2, x3, x31, x32) = f2(q32, x31, x32, x3). 

ʉ ʫʯʝʪʦʤ ʩʦʦʪʥʦʰʝʥʠʷ (3) ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (2) ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ )...,,( **

1 xx tt n
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ʛʜʝ l ʧʨʦʙʝʛʘʝʪ ʚʩʝ ʟʥʘʯʝʥʠʷ ʦʪ 1 ʜʦ n. ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʵʪʦ ʥʝ 
ʯʪʦ ʠʥʦʝ, ʢʘʢ ʩʠʩʪʝʤʘ ʩʦʦʪʥʦʰʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ 

ʅʵʰʘ ʚ ʠʛʨʝ ʩ ʦʜʠʥʘʢʦʚʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ tl  ïʘʛʝʥʪʦʚ, 

l Í {1, é, n}. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʢ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʦʤʫ ʨʘʚʥʦʚʝʩʠʶ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʤʦʜʠʬʠʮʠʨʦʚʘʚ) 
ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʠʟʚʝʩʪʥʳʝ ʜʣʷ ʨʘʚʥʦʚʝʩʠʷ 
ʅʵʰʘ. 
ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʝʥ ʩʣʝʜʫʶʱʠʡ ʬʘʢʪ (ʩʤ. [43, ʩ. 74]): ʝʩʣʠ ʚ ʥʝ-

ʧʨʝʨʳʚʥʦʡ ʠʛʨʝ ʤʥʦʞʝʩʪʚʘ ʜʝʡʩʪʚʠʡ Xi ï ʚʳʧʫʢʣʳʝ ʧʦʜʤʥʦʞʝʩʪʚʘ 
ʣʠʥʝʡʥʳʭ ʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʜʣʷ ʢʘʞʜʦʛʦ ʘʛʝʥʪʘ ʮʝʣʝʚʘʷ 
ʬʫʥʢʮʠʷ f i ʥʝʧʨʝʨʳʚʥʘ ʧʦ ʚʩʝʤ ʧʝʨʝʤʝʥʥʳʤ ʠ ʩʪʨʦʛʦ ʚʦʛʥʫʪʘ ʧʦ 
ʧʝʨʝʤʝʥʥʦʡ xi, ʪʦ ʚ ʵʪʦʡ ʠʛʨʝ ʩʫʱʝʩʪʚʫʝʪ ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ ʚ ʯʠʩʪʳʭ 
ʩʪʨʘʪʝʛʠʷʭ. 
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ʕʪʦʪ ʬʘʢʪ ʤʦʞʥʦ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʪʴ, ʧʦʣʫʯʠʚ ʜʦʩʪʘʪʦʯʥʦʝ 
ʫʩʣʦʚʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʨʝʬʣʝʢʩʠʚ-
ʥʦʡ ʠʛʨʝ. 
ʋʪʚʝʨʞʜʝʥʠʝ 2.2.7. ʇʫʩʪʴ ʚ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʝ ʩʦ ʩʪʨʫʢʪʫʨʦʡ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʥʝʯʥʦʡ ʩʣʦʞʥʦʩʪʠ ʤʥʦʞʝʩʪʚʘ ʜʝʡʩʪʚʠʡ Xi ï 
ʚʳʧʫʢʣʳʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʣʠʥʝʡʥʳʭ ʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʜʣʷ 

ʢʘʞʜʦʛʦ ʘʛʝʥʪʘ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ f i(q, x1, é, xn) ʧʨʠ ʣʶʙʦʤ q Í Q 
ʥʝʧʨʝʨʳʚʥʘ ʧʦ ʚʩʝʤ ʧʝʨʝʤʝʥʥʳʤ ʠ ʩʪʨʦʛʦ ʚʦʛʥʫʪʘ ʧʦ ʧʝʨʝʤʝʥʥʦʡ xi. 
ʊʦʛʜʘ ʚ ʵʪʦʡ ʠʛʨʝ ʩʫʱʝʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʅʝʧʨʝʨʳʚʥʦʩʪʴ ʧʦ ʚʩʝʤ ʘʨʛʫʤʝʥʪʘʤ ʬʫʥʢʮʠʠ f i 

ʠ ʝʝ ʩʪʨʦʛʘʷ ʚʦʛʥʫʪʦʩʪʴ ʧʦ ʧʝʨʝʤʝʥʥʦʡ xi ʦʟʥʘʯʘʝʪ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʦ 

ʚʩʝʤ ʘʨʛʫʤʝʥʪʘʤ ʬʫʥʢʮʠʡ jtl
 (ʛʜʝ tl Í X, w(tl) = i), ʦʧʨʝʜʝʣʷʝʤʳʭ 

ʩʦʦʪʥʦʰʝʥʠʷʤʠ (3), ʠ ʩʪʨʦʛʫʶ ʚʦʛʥʫʪʦʩʪʴ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʧʦ x
lt
. 

ʇʦʵʪʦʤʫ ʫʪʚʝʨʞʜʝʥʠʝ ʩʨʘʟʫ ʚʳʪʝʢʘʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʳʰʝ ʬʘʢʪʘ 

[43, ʩ. 74]. ¶ 
ʂʘʢ ʥʝʪʨʫʜʥʦ ʫʙʝʜʠʪʴʩʷ, ʪʨʝʙʫʝʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʮʝ-

ʣʝʚʳʝ ʬʫʥʢʮʠʠ ʠʟ ʧʨʠʤʝʨʦʚ 2.4.1-2.4.3. ʇʦʵʪʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 
ʨʘʚʥʦʚʝʩʠʝ ʜʣʷ ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨ ʩ ʵʪʠʤʠ ʬʫʥʢʮʠʷʤʠ ʩʫʱʝʩʪʚʫʝʪ 
ʜʣʷ ʣʶʙʳʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʥʝʯʥʦʡ ʩʣʦʞʥʦʩʪʠ. 
ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ (ʩʤ. (1)) ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʛʨʦ-

ʤʦʟʜʢʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ, ʠ ʩʨʘʟʫ ʫʚʠʜʝʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ ʟʘʯʘʩʪʫʶ ʙʳʚʘʝʪ 
ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʋʜʦʙʥʳʤ ʷʟʳʢʦʤ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʥʦʡ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ ʠ ʚʳʨʘʟʠʪʝʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʩʚʦʡʩʪʚ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʷʚʣʷʝʪʩʷ ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ, ʢ 
ʦʧʠʩʘʥʠʶ ʢʦʪʦʨʦʛʦ ʤʳ ʠ ʧʝʨʝʭʦʜʠʤ. 

 
 

2.4. ɻʈɸʌ ʈɽʌʃɽʂʉʀɺʅʆʁ ʀɻʈʓ 
 
ɽʩʣʠ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʩʣʦʞ-

ʥʦʩʪʴ, ʪʦ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ, ʥʘʛʣʷʜʥʦ 
ʧʦʢʘʟʳʚʘʶʱʠʡ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʝʡʩʪʚʠʷʤʠ ʘʛʝʥʪʦʚ (ʢʘʢ ʨʝʘʣʴ-
ʥʳʭ, ʪʘʢ ʠ ʬʘʥʪʦʤʥʳʭ), ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʚʥʦʚʝʩʠʠ. 
ɺʝʨʰʠʥʘʤʠ ʵʪʦʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʠʷ 

xt, t Í S+, ʦʪʚʝʯʘʶʱʠʝ ʧʦʧʘʨʥʦ ʥʝʪʦʞʜʝʩʪʚʝʥʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʠʥ-
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ʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ It, ʠʣʠ ʢʦʤʧʦʥʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-

ʩʪʠ qt, ʠʣʠ ʧʨʦʩʪʦ ʥʦʤʝʨ t  ʨʝʘʣʴʥʦʛʦ ʠʣʠ ʬʘʥʪʦʤʥʦʛʦ ʘʛʝʥʪʘ, t Í S+. 
ʄʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʧʨʦʚʝʜʝʥʳ ʜʫʛʠ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʘʚʠʣʫ: ʢ 

ʢʘʞʜʦʡ ʚʝʨʰʠʥʝ xsi ʧʨʦʚʝʜʝʥʳ ʜʫʛʠ ʦʪ (n ï 1) ʚʝʨʰʠʥ, ʦʪʚʝʯʘʶʱʠʭ 

ʩʪʨʫʢʪʫʨʘʤ Isij , j  Í N \ { i}. ɽʩʣʠ ʜʚʝ ʚʝʨʰʠʥʳ ʩʦʝʜʠʥʝʥʳ ʜʚʫʤʷ 
ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʜʫʛʘʤʠ, ʙʫʜʝʤ ʠʟʦʙʨʘʞʘʪʴ ʦʜʥʦ 
ʨʝʙʨʦ ʩ ʜʚʫʤʷ ʩʪʨʝʣʢʘʤʠ. 
ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʩʪʝ-

ʤʝ ʫʨʘʚʥʝʥʠʡ (2.3.1) (ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦ-
ʚʝʩʠʷ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʝʰʝʥʠʷ ʝʝ ʤʦʞʝʪ ʠ ʥʝ ʩʫʱʝʩʪʚʦʚʘʪʴ. 
ʀʪʘʢ, ʛʨʘʬ GI ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ɻI (ʩʤ. ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʬʣʝʢ-

ʩʠʚʥʦʡ ʠʛʨʳ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ), ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 
ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʩʣʦʞʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 
ʦʙʨʘʟʦʤ: 

- ʚʝʨʰʠʥʳ ʛʨʘʬʘ GI ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʘʣʴʥʳʤ ʠ ʬʘʥʪʦʤʥʳʤ 
ʘʛʝʥʪʘʤ, ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʝ, ʪʦ ʝʩʪʴ ʧʦʧʘʨʥʦ ʥʝʪʦʞ-
ʜʝʩʪʚʝʥʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ; 

- ʜʫʛʠ ʛʨʘʬʘ GI ʦʪʨʘʞʘʶʪ ʚʟʘʠʤʥʫʶ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʘʛʝʥ-
ʪʦʚ: ʝʩʣʠ ʦʪ ʦʜʥʦʛʦ ʘʛʝʥʪʘ (ʨʝʘʣʴʥʦʛʦ ʠʣʠ ʬʘʥʪʦʤʥʦʛʦ) ʩʫʱʝʩʪʚʫʝʪ 
ʧʫʪʴ ʢ ʜʨʫʛʦʤʫ ʘʛʝʥʪʫ, ʪʦ ʚʪʦʨʦʡ ʘʜʝʢʚʘʪʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥ ʦ ʧʝʨʚʦʤ. 
ɽʩʣʠ ʚ ʚʝʨʰʠʥʘʭ ʛʨʘʬʘ GI ʠʟʦʙʨʘʞʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʛʦ ʘʛʝʥʪʘ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ, ʪʦ ʨʝʬʣʝʢʩʠʚʥʘʷ ʠʛʨʘ ɻI  ʩ 
ʢʦʥʝʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ 
ʢʦʨʪʝʞʝʤ ɻI = {N, (Xi)i  Í N, f i(Ö)i  Í N, GI}, ʛʜʝ N ï ʤʥʦʞʝʩʪʚʦ ʨʝʘʣʴʥʳʭ 
ʘʛʝʥʪʦʚ, Xi ï ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ i-ʛʦ ʘʛʝʥʪʘ, 

f i(Ö): Q ³ Xô  Á
1
 ï ʝʛʦ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ, i Í N, GI ï ʛʨʘʬ ʨʝʬʣʝʢʩʠʚ-

ʥʦʡ ʠʛʨʳ. 
ʆʪʤʝʪʠʤ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʨʝʬʣʝʢʩʠʚʥʫʶ ʠʛʨʫ ʙʦʣʝʝ 

ʫʜʦʙʥʦ (ʠ ʥʘʛʣʷʜʥʦ) ʦʧʠʩʳʚʘʪʴ ʠʤʝʥʥʦ ʚ ʪʝʨʤʠʥʘʭ ʛʨʘʬʘ GI, ʘ ʥʝ 
ʜʝʨʝʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 
ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʥʘʭʦʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ. 
ʇʨʠʤʝʨʳ 2.4.1-2.4.3. ɺ ʵʪʠʭ ʧʨʠʤʝʨʘʭ ʫʯʘʩʪʚʫʶʪ ʪʨʠ ʘʛʝʥʪʘ ʩ 

ʮʝʣʝʚʳʤʠ ʬʫʥʢʮʠʷʤʠ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

,
2

)(),,,(
2

321321
i

ii

x
xxxxxxxf ----=qq  

ʛʜʝ xi  ² 0, i Í N = {1, 2, 3}; q Í Q = {1, 2}. 
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ʉʦʜʝʨʞʘʪʝʣʴʥʦ, xi ï ʦʙʲʝʤ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ i-ʳʤ ʘʛʝʥʪʦʤ, q ï 

ʩʧʨʦʩ ʥʘ ʧʨʦʠʟʚʦʜʠʤʫʶ ʧʨʦʜʫʢʮʠʶ. ʊʦʛʜʘ ʧʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʚ ʮʝʣʝ-

ʚʦʡ ʬʫʥʢʮʠʠ ʤʦʞʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʮʝʥʳ ʥʘ 

ʦʙʲʝʤ ʧʨʦʜʘʞ ï ʚʳʨʫʯʢʘ ʦʪ ʧʨʦʜʘʞ (ʩʤ. ʤʦʜʝʣʠ ʦʣʠʛʦʧʦʣʠʠ ʂʫʨʥʦ ʚ 

[1, 242, 252]), ʘ ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ï ʢʘʢ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɼʣʷ ʢʨʘʪʢʦʩʪʠ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʘʛʝʥʪʘ, ʩʯʠʪʘʶʱʝʛʦ, ʯʪʦ ʩʧʨʦʩ 

ʥʠʟʢʠʡ (q = 1), ʧʝʩʩʠʤʠʩʪʦʤ, ʘ ʩʯʠʪʘʶʱʝʛʦ, ʯʪʦ ʩʧʨʦʩ ʚʳʩʦʢʠʡ 

(q = 2) ï ʦʧʪʠʤʠʩʪʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʠʤʝʨʘʭ 2.4.1-2.4.3 ʩʠʪʫʘ-

ʮʠʠ ʨʘʟʣʠʯʘʶʪʩʷ ʣʠʰʴ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦ-

ʚʘʥʥʦʩʪʠ. 

ʇʨʠʤʝʨ 2.4.1. ʇʫʩʪʴ ʧʝʨʚʳʝ ʜʚʘ ʘʛʝʥʪʘ ʦʧʪʠʤʠʩʪʳ, ʘ ʪʨʝʪʠʡ ï 

ʧʝʩʩʠʤʠʩʪ, ʧʨʠʯʝʤ ʚʩʝ ʪʨʦʝ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʳ. ʊʦʛʜʘ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʠʝʤ 2.2.5, ʜʣʷ ʣʶʙʦʛʦ s Í S ʚʳʧʦʣʥʷʶʪʩʷ 

ʪʦʞʜʝʩʪʚʘ Is1 = I1, Is2 = I2,  Is3 = I3. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʡʩʪʚʦʤ 2 ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ, ʘʥʘʣʦʛʠʯʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʜʣʷ ʨʘʚʥʦʚʝʩ-

ʥʳʭ ʜʝʡʩʪʚʠʡ xs
*
. 

ɺʠʜʥʦ, ʯʪʦ ʣʶʙʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʪʦʞʜʝʩʪʚʝʥʥʘ 

ʦʜʥʦʡ ʠʟ ʪʨʝʭ, ʦʙʨʘʟʫʶʱʠʭ ʙʘʟʠʩ: {I1, I2, I3}. ʇʦʵʪʦʤʫ ʩʣʦʞʥʦʩʪʴ 

ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʨʘʚʥʘ ʪʨʝʤ, ʘ ʛʣʫʙʠʥʘ ʨʘʚʥʘ 

ʝʜʠʥʠʮʝ. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʠʟʦʙʨʘʞʝʥ ʥʘ ʈʠʩ. 8. 

 

x1

x2 x3

 
 

ʈʠʩ. 8. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʚ ʧʨʠʤʝʨʝ 2.4.1 

 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʥʘʜʦ ʨʝʰʠʪʴ 

ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (ʩʤ. ʚʳʨʘʞʝʥʠʝ (2.3.1)): 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ ʚ ʩʠʪʫʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʙʫʜʫʪ ʩʣʝʜʫʶʱʠʤʠ: x1
*  
= x2

*  
= 1/2, x3

*  
= 0. ¶ 

ʇʨʠʤʝʨ 2.4.2. ʇʫʩʪʴ ʧʝʨʚʳʝ ʜʚʘ ʘʛʝʥʪʘ ʦʧʪʠʤʠʩʪʳ, ʘ ʪʨʝʪʠʡ ï 
ʧʝʩʩʠʤʠʩʪ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪ ʚʩʝʭ ʪʨʝʭ ʘʛʝʥʪʦʚ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠ-
ʨʦʚʘʥʥʳʤʠ ʧʝʩʩʠʤʠʩʪʘʤʠ. ʇʝʨʚʳʝ ʜʚʘ ʘʛʝʥʪʘ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠ-
ʨʦʚʘʥʳ, ʧʨʠʯʝʤ ʦʙʘ ʦʥʠ ʘʜʝʢʚʘʪʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦ ʪʨʝʪʴʝʤ ʘʛʝʥʪʝ. 
ʀʤʝʝʤ: I1 ~ I2, I1 > I3, I2 > I3, I1 ~3 I2 ~3 I3. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛ-

ʨʳ ʠʟʦʙʨʘʞʝʥ ʥʘ ʈʠʩ. 9. 
 

x1 x2

x3

x31 x32

 
ʈʠʩ. 9. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʚ ʧʨʠʤʝʨʝ 2.4.2 

 
ʕʪʠ ʫʩʣʦʚʠʷ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʠʭ ʪʦʞʜʝʩʪʚ, ʠʤʝ-

ʶʱʠʭ ʤʝʩʪʦ ʜʣʷ ʣʶʙʦʛʦ s Í S (ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 
ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷʤʠ 2.2.1, 2.2.2 ʠ 2.2.5): 

I12s = I2s, I13s = I3s, I21s = I1s, I23s = I3s, I3s1 = I31, I3s2 = I32, I3s3 = I3. 
ɸʥʘʣʦʛʠʯʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʜʣʷ ʨʘʚʥʦʚʝʩʥʳʭ ʜʝʡ-

ʩʪʚʠʡ xs
*
. ʃʝʚʳʝ ʯʘʩʪʠ ʵʪʠʭ ʪʦʞʜʝʩʪʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʣʶʙʘʷ ʩʪʨʫʢ-

ʪʫʨʘ Is ʧʨʠ |s|>2 ʪʦʞʜʝʩʪʚʝʥʥʘ ʥʝʢʦʪʦʨʦʡ ʩʪʨʫʢʪʫʨʝ It, |t|<|s|. ʇʦ-
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ʵʪʦʤʫ ʛʣʫʙʠʥʘ ʩʪʨʫʢʪʫʨʳ I ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʜʚʫʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʦʥʘ ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʩʣʦʞʥʦʩʪʴ. ʇʨʘʚʳʝ ʯʘʩʪʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 
ʙʘʟʠʩ ʦʙʨʘʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ: {I1, I2, I3, I31, I32} (ʥʝʪʨʫʜʥʦ 
ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥʠ ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʦʞʥʦʩʪʴ ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-

ʩʪʠ ʨʘʚʥʘ ʧʷʪʠ, ʘ ʛʣʫʙʠʥʘ ʨʘʚʥʘ ʜʚʫʤ.  
ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʥʘʜʦ ʨʝʰʠʪʴ 

ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (ʩʤ. ʚʳʨʘʞʝʥʠʝ (2.3.1)): 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʡʩʪʚʠʷ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʚ ʩʠʪʫʘʮʠʠ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʙʫʜʫʪ ʩʣʝʜʫʶʱʠʤʠ: x1

*  
= x2

*  
= 9/20, 

x3
*  
= 1/5. ¶ 
ʇʨʠʤʝʨ 2.4.3. ʇʫʩʪʴ ʚʩʝ ʪʨʦʝ ʘʛʝʥʪʦʚ ʦʧʪʠʤʠʩʪʳ, ʧʝʨʚʳʡ ʠ ʚʪʦ-

ʨʦʡ ʚʟʘʠʤʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥʳ, ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʪʘʢʞʝ ʚʟʘʠʤʥʦ ʠʥ-
ʬʦʨʤʠʨʦʚʘʥʳ. ʇʦ ʤʥʝʥʠʶ ʧʝʨʚʦʛʦ ʘʛʝʥʪʘ, ʪʨʝʪʠʡ ʩʯʠʪʘʝʪ ʚʩʝʭ ʪʨʦʠʭ 
ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʧʝʩʩʠʤʠʩʪʘʤʠ; ʪʘʢʞʝ ʠ ʧʝʨʚʳʡ 
ʘʛʝʥʪ, ʧʦ ʤʥʝʥʠʶ ʪʨʝʪʴʝʛʦ, ʩʯʠʪʘʝʪ ʚʩʝʭ ʪʨʦʠʭ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠ-
ʨʦʚʘʥʥʳʤʠ ʧʝʩʩʠʤʠʩʪʘʤʠ. 
ʀʤʝʝʤ: I1 >< I2, I2 >< I3, I1 ~13 I2 ~13 I3, I1 ~31 I2 ~31 I3. 
ʕʪʠ ʫʩʣʦʚʠʷ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʠʭ ʪʦʞʜʝʩʪʚ, ʠʤʝ-

ʶʱʠʭ ʤʝʩʪʦ ʜʣʷ ʣʶʙʦʛʦ s Í S (ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 
ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷʤʠ 2.2.1, 2.2.2 ʠ 2.2.5): 

I12s = I2s, I13s1 = I131, I13s2 = I132, I13s3 = I13, I21s = I1s, 

I23s = I3s, I31s1 = I31, I31s2 = I312, I31s3 = I313, I32s=I2s. 
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ɸʥʘʣʦʛʠʯʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʜʣʷ ʨʘʚʥʦʚʝʩʥʳʭ ʜʝʡ-

ʩʪʚʠʡ xs
*
. 

ʃʝʚʳʝ ʯʘʩʪʠ ʵʪʠʭ ʪʦʞʜʝʩʪʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʣʶʙʘʷ ʩʪʨʫʢʪʫʨʘ Is 

ʧʨʠ |s| > 3 ʪʦʞʜʝʩʪʚʝʥʥʘ ʥʝʢʦʪʦʨʦʡ ʩʪʨʫʢʪʫʨʝ It, |t| < |s|. ʇʦʵʪʦʤʫ 

ʛʣʫʙʠʥʘ ʩʪʨʫʢʪʫʨʳ I ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʪʨʝʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʘ 

ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʩʣʦʞʥʦʩʪʴ. ʇʨʘʚʳʝ ʯʘʩʪʠ ʪʦʞʜʝʩʪʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʚ ʙʘʟʠʩ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʣʠʰʴ ʩʣʝʜʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʠ: I1, I2, I3, I31, I13, I131, I132, I312, I313. 

ɼʘʣʝʝ, ʜʣʷ ʣʶʙʦʛʦ s Í S ʩʧʨʘʚʝʜʣʠʚʳ ʩʦʦʪʥʦʰʝʥʠʷ 

q131s = q31s = q313s = q13s = q123s = q213s = 1, ʠʟ ʢʦʪʦʨʳʭ ʚʳʪʝʢʘʶʪ ʪʦʞ-

ʜʝʩʪʚʘ I131 = I31, I313 = I13, I123 = I213. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʘʟʠʩ ʦʙʨʘʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳʝ 

ʩʪʨʫʢʪʫʨʳ: {I1, I2, I3, I31, I13, I132}. Cʣʦʞʥʦʩʪʴ ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥ-

ʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʨʘʚʥʘ ʰʝʩʪʠ, ʘ ʛʣʫʙʠʥʘ ʨʘʚʥʘ ʪʨʝʤ. ɻʨʘʬ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʠʟʦʙʨʘʞʝʥ ʥʘ ʈʠʩ. 10. 

 

x2

x13

x132

x31

x1 x3

 
 

ʈʠʩ. 10. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʚ ʧʨʠʤʝʨʝ 2.4.3 

 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʥʘʜʦ ʨʝʰʠʪʴ 

ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (ʩʤ. ʚʳʨʘʞʝʥʠʝ (2.3.1)): 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʡʩʪʚʠʷ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʚ ʩʠʪʫʘʮʠʠ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʙʫʜʫʪ ʩʣʝʜʫʶʱʠʤʠ: x1

*  
= x3

*  
= 17/35, 

x2
*  
= 12/35. ¶ 
ɿʘʚʝʨʰʠʚ ʦʧʠʩʘʥʠʝ ʛʨʘʬʘ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ, ʧʨʦʜʦʣʞʠʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 
 
 

2.5. ʈɽɻʋʃʗʈʅʓɽ ʉʊʈʋʂʊʋʈʓ ʀʅʌʆʈʄʀʈʆɺɸʅʅʆʉʊʀ 
 
ɺ ʨʘʟʜʝʣʝ 2.2 ʙʳʣʦ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʠ ï ʙʝʩʢʦʥʝʯʥʦʛʦ ʜʝʨʝʚʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʠʝʨʘʨʭʠʶ ʧʨʝʜʩʪʘʚʣʝ-
ʥʠʡ ʘʛʝʥʪʦʚ ʚ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʝ. ɺ ʨʘʟʜʝʣʝ 2.3 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ (ʢʘʢ ʨʝʰʝʥʠʝ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ) 
ʩʫʱʝʩʪʚʫʝʪ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʥʝʯʥʘ. 
ʂʦʥʝʯʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦ ʩʚʦʝʤʫ ʦʧʨʝʜʝʣʝʥʠʶ 
ʦʟʥʘʯʘʝʪ ʥʝ ʢʦʥʝʯʥʦʩʪʴ ʝʝ ʜʝʨʝʚʘ, ʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʥʝʯʥʦʛʦ ʙʘʟʠ-
ʩʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ, ʠʤʝʶʱʠʭ 
ʪʫ ʞʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ, ʯʪʦ ʠ ʜʨʫʛʠʝ ʨʝʘʣʴʥʳʝ ʠʣʠ ʬʘʥʪʦʤʥʳʝ 
ʘʛʝʥʪʳ, ʥʝ ʜʘʝʪ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʵʪʦʤʫ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. 
ɽʩʣʠ ʘʧʨʠʦʨʠ ʠʤʝʝʪʩʷ (ʥʘʧʨʠʤʝʨ, ʧʦʩʪʨʦʝʥʦ ʠʩʭʦʜʷ ʠʟ ʩʦʜʝʨʞʘ-

ʪʝʣʴʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ) ʢʦʥʝʯʥʦʝ ʜʝʨʝʚʦ, ʦʪʨʘʞʘʶʱʝʝ ʥʝʩʢʦʣʴʢʦ 
ʧʝʨʚʳʭ ʫʨʦʚʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʛʝʥʪʦʚ, ʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ 
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ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʴ ʢʘʢʦʡ ʙʝʩʢʦʥʝʯʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ 
ʦʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʤʥʦʞʝ-
ʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʣʶʙʦʝ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʚʝʨʭʥʠʭ 
ʫʨʦʚʥʝʡ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʝʪ. 
ʇʦʵʪʦʤʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʦ ʢʦ-

ʥʝʯʥʦʤʫ ʜʝʨʝʚʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʛʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʜʝʥʠʝ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʦʩʪʫʣʠʨʦʚʘʪʴ, ʯʪʦ 
ʢʘʞʜʳʡ ʬʘʥʪʦʤʥʳʡ ʘʛʝʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʠʞʥʝʤʫ ʫʨʦʚʥʶ ʢʦ-
ʥʝʯʥʦʛʦ ʜʝʨʝʚʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʚʦʝʛʦ ʜʝʡʩʪʚʠʷ 
ʩʯʠʪʘʝʪ, ʯʪʦ ʘʛʝʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʝʜʳʜʫʱʝʤʫ ʫʨʦʚʥʶ ʠʝʨʘʨ-
ʭʠʠ, ʘʜʝʢʚʘʪʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥ ʦ ʥʝʤ (ʩʤ. ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʇm ʚ [119] 
ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ ʙʘʡʝʩʦʚʳ ʨʘʚʥʦʚʝʩʠʷ ʚ [264]). 
ɺ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʛʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʦʙʣʘʜʘʶʱʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʝʤ ʩʚʦʡʩʪʚʦʤ, ʯʪʦ, 
ʝʩʣʠ ʟʘʜʘʥʦ ʢʦʥʝʯʥʦʝ ʜʝʨʝʚʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʝʛʫʣʷʨʥʘ, ʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʨʝʛʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʫʜʘʝʪʩʷ: ʧʦʣʫʯʠʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʫʩʣʦʚʠʷ 
ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠ-
ʤʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʦʪ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-
ʩʪʠ (ʨʘʟʜʝʣ 2.6), ʧʦʩʪʘʚʠʪʴ ʠ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʫʧʨʘʚʣʝ-
ʥʠʷ (ʨʘʟʜʝʣ 2.11). 
ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʧʦʥʷʪʠʝ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʦʙʱʠʤ ʠ ʦʙʲʝʤʣʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩʣʫʯʘʠ, ʩʦʜʝʨʞʘ-
ʪʝʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ. 
ʇʦʵʪʦʤʫ ʚʚʝʜʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʣʘʩʩ ʨʝʛʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨ-
ʤʠʨʦʚʘʥʥʦʩʪʠ, ʢʦʪʦʨʳʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 
ʰʠʨʦʢʠʤ ʠ ʦʭʚʘʪʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ, ʘ ʩ ʜʨʫʛʦʡ ï 
ʣʝʛʢʦ ʦʧʠʩʳʚʘʝʪʩʷ. ɼʣʷ ʟʘʜʘʥʠʷ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʚʚʝʜʝʤ ʚʩʧʦʤʦʛʘʪʝʣʴ-
ʥʦʝ ʧʦʥʷʪʠʝ ʨʝʛʫʣʷʨʥʦʛʦ ʢʦʥʝʯʥʦʛʦ ʜʝʨʝʚʘ (ʈʂɼ), ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʠʤ 
ʨʝʢʫʨʨʝʥʪʥʦ. 
ʇʫʩʪʴ ʚ ʠʛʨʝ ʫʯʘʩʪʚʫʶʪ n ʘʛʝʥʪʦʚ. ɽʩʣʠ (ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ) 

ʚʩʝ ʘʛʝʥʪʳ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʳ, ʪʦ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥ-
ʥʦʩʪʠ ʠʤʝʝʪ ʩʣʦʞʥʦʩʪʴ n ʠ ʝʜʠʥʠʯʥʫʶ ʛʣʫʙʠʥʫ. ɹʫʜʝʤ ʠʟʦʙʨʘʞʘʪʴ 
ʵʪʫ ʩʠʪʫʘʮʠʶ ʚ ʚʠʜʝ ʜʝʨʝʚʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʢʦʨʥʝʚʦʡ ʚʝʨʰʠʥʳ, n 
ʨʝʙʝʨ ʠ n ʚʠʩʷʯʠʭ ʚʝʨʰʠʥ. ʅʘ ʈʠʩ. 11 ʠʟʦʙʨʘʞʝʥʦ ʪʘʢʦʝ ʜʝʨʝʚʦ ʜʣʷ 
ʩʣʫʯʘʷ ʪʨʝʭ ʘʛʝʥʪʦʚ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʙʫʜʝʤ ʜʣʷ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ 



 73 

ʦʪʤʝʯʘʪʴ ʚ ʚʝʨʰʠʥʘʭ ʜʝʨʝʚʘ ʚʤʝʩʪʦ q1 , q2 , q12  ʠ ʪ.ʜ. ʧʨʦʩʪʦ 1, 2, 12 ʠ 
ʪ.ʜ.). 

 

21 22 23

 
ʈʠʩ. 11. ʈʝʛʫʣʷʨʥʦʝ ʢʦʥʝʯʥʦʝ ʜʝʨʝʚʦ 

 
ɼʘʥʥʦʤʫ ʈʂɼ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ, ʧʨʠʚʝ-

ʜʝʥʥʳʡ ʥʘ ʈʠʩ. 12. 
 

 

2 1 

3 

2 2 

 
 

ʈʠʩ. 12. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʜʣʷ ʈʂɼ, 
ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʈʠʩ. 11 

 
ɼʘʣʝʝ ʈʂɼ ʤʦʞʝʪ çʨʘʩʪʠè ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʢ ʢʘʞʜʦʡ ʚʠʩʷ-

ʯʝʡ ʚʝʨʰʠʥʝ ti, t Í S, ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʨʦʚʥʦ (n ï 1) ʨʝʙʨʦ, ʧʨʠ ʵʪʦʤ 

ʚʦʟʥʠʢʘʝʪ (n ï 1) ʚʠʩʷʯʘʷ ʚʝʨʰʠʥʘ tij ,  j  = 1, é, i ï 1, i + 1, é, n. 
ʇʦʩʪʨʦʝʥʥʦʝ ʈʂɼ ʙʫʜʝʤ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʪʘʢ: ʝʩʣʠ ʠʤʝʝʪʩʷ ʚʠʩʷ-

ʯʘʷ ʚʝʨʰʠʥʘ ti, t Í S, ʪʦ ti-ʘʛʝʥʪ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥ ʩ t-

ʘʛʝʥʪʦʤ (ʝʩʣʠ t ï ʧʫʩʪʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʪʦ ti-ʘʛʝʥʪ ʷʚʣʷʝʪʩʷ 
ʨʝʘʣʴʥʳʤ, ʠ ʝʛʦ ʩʫʙʲʝʢʪʠʚʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʚʧʘʜʘʶʪ ʩ ʦʙʲʝʢʪʠʚ-
ʥʤrʠ). 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʨʝʛʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʧʨʠʚʝʜʝʤ ʚʩʝ ʚʦʟʤʦʞʥʳʝ (ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʧʝʨʝʥʫʤʝʨʘʮʠʠ ʘʛʝʥʪʦʚ) 
ʩʪʨʫʢʪʫʨʳ ʛʣʫʙʠʥʳ 2. 
ʅʘʯʥʝʤ ʩ ʈʂɼ, ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʥʘ ʈʠʩ. 13. 
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2 1 2 2 2 3 

2 12 2 13 

 
ʈʠʩ. 13. ʇʨʠʤʝʨ ʈʂɼ ʛʣʫʙʠʥʳ 2 

 

ɽʩʣʠ q12 = q2 ʠ q13 = q3, ʪʦ ʦʧʷʪʴ ʧʦʣʫʯʘʝʤ ʛʨʘʬ, ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ 
ʈʠʩ. 13. ɽʩʣʠ ʞʝ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʵʪʠʭ ʨʘʚʝʥʩʪʚ ʥʘʨʫʰʝʥʦ, ʧʦʣʫʯʘʝʪ-
ʩʷ ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʈʠʩ. 14. 

 

2 12 

1 

2 13 

2 2 2 3 

 
ʈʠʩ. 14. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʜʣʷ ʈʂɼ, 

ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʈʠʩ. 13 
 

ʉʣʝʜʫʶʱʠʡ ʩʣʫʯʘʡ ʈʂɼ ʠʟʦʙʨʘʞʝʥ ʥʘ ʈʠʩ. 15. 

21 22 23

212 213 221 223

 
ʈʠʩ. 15. ʇʨʠʤʝʨ ʈʂɼ ʛʣʫʙʠʥʳ 2 
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ɿʜʝʩʴ ʚʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʛʨʘʬʦʚ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ, ʥʝ 
ʩʚʦʜʠʤʳʭ ʢ ʧʨʝʜʳʜʫʱʠʤ ï ʩʤ. ʈʠʩ. 16 ʠ ʈʠʩ. 17. 

2 12 

1 

2 13 

2 3 

2 21 

2 

2 23 

 

 
ʈʠʩ. 16. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʜʣʷ ʈʂɼ, 

ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʈʠʩ. 15 
 

 

2 1 

3 

2 2 

13 

 
ʈʠʩ. 17. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʜʣʷ ʈʂɼ, 

ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʈʠʩ. 15 
 
ʅʘʢʦʥʝʮ, ʧʦʩʣʝʜʥʠʡ ʩʣʫʯʘʡ ʈʂɼ ʠʟʦʙʨʘʞʝʥ ʥʘ ʈʠʩ. 18. 

21 22 23

212 213 221 223 231 232

 
ʈʠʩ. 18. ʇʨʠʤʝʨ ʈʂɼ ʛʣʫʙʠʥʳ 2 
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ʕʪʦʤʫ ʩʣʫʯʘʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʠ ʚʘʨʠʘʥʪʘ ʛʨʘʬʦʚ ʨʝʬʣʝʢʩʠʚ-
ʥʦʡ ʠʛʨʳ, ʥʝ ʩʚʦʜʠʤʳʭ ʢ ʧʨʝʜʳʜʫʱʠʤ ï ʩʤ. ʈʠʩ. 19, ʈʠʩ. 20 ʠ ʈʠʩ. 
21. ʂʘʢ ʚʠʜʠʤ, ʛʨʘʬʳ ʥʘ ʨʠʩʫʥʢʘʭ ʈʠʩ. 20 ʠ ʈʠʩ. 21 ʷʚʣʷʶʪʩʷ ʥʝ-
ʩʚʷʟʥʳʤʠ. 
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ʈʠʩ. 19. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʜʣʷ ʈʂɼ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʈʠʩ. 18 

 
 

22

1

213 231

3

232

 
ʈʠʩ. 20. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʜʣʷ ʈʂɼ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʈʠʩ. 18 

 
 

21

12

213 22

21

23

 
ʈʠʩ. 21. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʜʣʷ ʈʂɼ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʈʠʩ. 18 

 
ʉʦʜʝʨʞʘʪʝʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʘʞʜʦʡ ʠʟ ʩʝʤʠ ʚʦʟʤʦʞʥʳʭ 

ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʛʣʫʙʠʥʳ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʥʝ ʚʳʟʳʚʘʝʪ 
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ʟʘʪʨʫʜʥʝʥʠʡ. ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʪʨʝʭ ʩʠʤʤʝʪʨʠʯʥʳʭ ʩʪʨʫʢʪʫʨʘʭ (ʩʤ. 
ʈʠʩ. 12, ʈʠʩ. 19 ʠ ʈʠʩ. 21). 
ʈʠʩ. 12 ʩʦʦʪʚʝʪʩʪʚʫʝʪ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʦʜʠʥʘʢʦʚʦʡ ʠʥ-

ʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ. ʀʭ ʨʝʬʣʝʢʩʠʚʥʳʝ ʨʝʘʣʴʥʦʩʪʠ ʩʦʚʧʘʜʘʶʪ. 
ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʘʛʝʥʪʳ ʠʛʨʘʶʪ ʚ ʦʜʥʫ ʠʛʨʫ, ʧʨʘʚʠʣʘ ʢʦʪʦʨʦʡ ʷʚʣʷ-
ʶʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. 
ʈʠʩ. 19 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ 

ʩʠʪʫʘʮʠʠ. ʋ ʘʛʝʥʪʦʚ ʠʩʢʘʞʝʥʥʳʝ ʠ ʧʦʧʘʨʥʦ ʥʝʩʦʛʣʘʩʦʚʘʥʥʳʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷ ʜʨʫʛ ʦ ʜʨʫʛʝ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʩʯʠʪʘʝʪ, ʯʪʦ ʚʩʝ ʦʜʠʥʘʢʦʚʦ 
ʠʥʬʦʨʤʠʨʦʚʘʥʳ, ʥʦ ʚʩʝ ʘʛʝʥʪʳ ʟʘʙʣʫʞʜʘʶʪʩʷ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʢʘʞ-
ʜr ʡ ʠʛʨʘʝʪ ʚ ʩʚʦʶ ʠʛʨʫ. 
ʈʠʩ. 21 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʢʘʞʜʳʡ ʘʛʝʥʪ ʩʯʠʪʘʝʪ ʩʝ-

ʙʷ ʙʦʣʝʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤ, ʯʝʤ ʦʩʪʘʣʴʥʳʝ. ʅʘʧʨʠʤʝʨ: ʘʛʝʥʪʳ 
ʧʨʦʚʝʣʠ ʧʝʨʝʛʦʚʦʨʳ, ʩʦʦʙʱʠʚ ʜʨʫʛ ʜʨʫʛʫ ʩʚʦʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 
ʥʝʠʟʚʝʩʪʥʦʤ ʧʘʨʘʤʝʪʨʝ, ʦʜʥʘʢʦ ʚʩʝ ʪʨʦʝ ʩʢʨʳʣʠ ʩʚʦʠ ʠʩʪʠʥʥʳʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʩʯʠʪʘʷ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʦʩʪʘʣʴʥʳʝ ʜʚʦʝ ʙʳʣʠ ʧʨʘʚʜʠʚʳ 
ʠ ʧʦʚʝʨʠʣʠ ʩʚʦʠʤ ʦʧʧʦʥʝʥʪʘʤ. ɺʦʟʤʦʞʥʘ ʠ ʥʝʩʢʦʣʴʢʦ ʠʥʘʷ ʠʥʪʝʨ-
ʧʨʝʪʘʮʠʷ ʪʦʛʦ ʞʝ ʈʠʩ. 21: ʘʛʝʥʪʳ ʟʘʢʣʶʯʠʣʠ ʜʦʛʦʚʦʨ, ʥʦ ʢʘʞʜʳʡ 
ʩʦʙʠʨʘʝʪʩʷ ʝʛʦ ʥʘʨʫʰʠʪʴ, ʩʯʠʪʘʷ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʦʧʧʦʥʝʥʪʳ ʩʯʠʪʘʶʪ 
ʜʦʛʦʚʦʨ ʩʪʘʙʠʣʴʥʳʤ ï ʥʝ ʩʦʙʠʨʘʶʪʩʷ ʝʛʦ ʥʘʨʫʰʘʪʴ, ʥʝ ʞʜʫʪ ʵʪʦʛʦ ʦʪ 
ʦʧʧʦʥʝʥʪʦʚ ʠ ʪ.ʜ. 
ʆʧʠʩʘʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʩʚʦʡʩʪʚʘ ʨʝʛʫʣʷʨʥʳʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʠʞʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʟʘʜʘʯ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ 2.11). 
ʈʘʩʩʤʦʪʨʠʤ ʚ ʟʘʢʣʶʯʝʥʠʝ ʥʘʩʪʦʷʱʝʛʦ ʨʘʟʜʝʣʘ ʚʦʧʨʦʩ ʦ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʜʣʷ ʨʝʛʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. 
ʀʟ ʧʦʩʪʨʦʝʥʠʷ ʈʂɼ ʚʠʜʥʦ, ʯʪʦ ʨʘʚʥʦʚʝʩʥʳʝ ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ 

(ʝʩʣʠ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ) ʤʦʛʫʪ ʙʳʪʴ ʥʘʡʜʝʥʳ çʩʥʠʟʫ ʚʚʝʨʭè, ʪʦ ʝʩʪʴ 
ʦʪ ʚʠʩʷʯʠʭ ʚʝʨʰʠʥ ʢ ʢʦʨʥʶ ʈʂɼ. ʇʫʩʪʴ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ 

t Í S+ ʚʠʩʷʯʠʤʠ ʷʚʣʷʶʪʩʷ (n ï 1) ʚʝʨʰʠʥ tij , j  Í N \ { i}. ʊʦʛʜʘ, ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʈʂɼ, n ʘʛʝʥʪʦʚ ʠʟ ʤʥʦʞʝʩʪʚʘ {tij } , j  Í N, ʷʚʣʷʶʪʩʷ 
ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ (ʥʘʧʦʤʥʠʤ, ʯʪʦ ʚ ʩʠʣʫ ʘʢʩʠʦʤʳ 

ʘʚʪʦʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ (ʩʤ. ʨʘʟʜʝʣ 2.2) ʤʳ ʦʪʦʞʜʝʩʪʚʣʷʝʤ ti- ʠ tii -
ʘʛʝʥʪʦʚ). ʇʦʵʪʦʤʫ ʜʣʷ ʠʭ ʨʘʚʥʦʚʝʩʥʳʭ ʜʝʡʩʪʚʠʡ ʩʧʨʘʚʝʜʣʠʚʳ ʩʦʦʪ-
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ʆʪʤʝʪʠʤ, ʯʪʦ ʦʩʪʘʣʴʥʳʝ ʘʛʝʥʪʳ ʥʘʭʦʜʷʪʩʷ çʚʥʝ ʧʦʣʷ ʟʨʝʥʠʷè 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʤʠ n ʘʛʝʥʪʦʚ {tij }, j  Í N. 
ʉʠʩʪʝʤʘ (1) ʷʚʣʷʝʪʩʷ ʟʘʧʠʩʴʶ çʦʙʳʯʥʦʛʦè ʨʘʚʥʦʚʝʩʠʷ ʅʵʰʘ ʚ 

ʠʛʨʝ ʩ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. ɽʩʣʠ ʦʥʘ ʠʤʝʝʪ ʨʝʰʝʥʠʝ, ʠʟ ʥʝʝ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʤʦʞʥʦ ʥʘʡʪʠ ʜʝʡʩʪʚʠʝ ti-ʘʛʝʥʪʘ. 

ɼʘʣʝʝ, ʨʘʩʩʤʦʪʨʠʤ ʚʝʨʰʠʥʫ t, t Í S+, ʠ ʚʝʨʰʠʥʳ tm, 

m Í N \{w (t)}, (ʥʘʧʦʤʥʠʤ, ʯʪʦ w (t) ï ʧʦʩʣʝʜʥʠʡ ʠʥʜʝʢʩ ʚ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʠ t), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʠ ʚʝʨʰʠʥʘ ti. ɺʩʝ tm ï
ʘʛʝʥʪʳ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʤʥʦʞʝʩʪʚʘ: ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʝ ʩ tï

ʘʛʝʥʪʦʤ ʠ ʧʨʦʯʠʝ (ʢ ʧʦʩʣʝʜʥʠʤ ʦʪʥʦʩʠʪʩʷ ʠ ti-ʘʛʝʥʪ). ʏʪʦʙʳ ʫʜʦʙʥʝʝ 
ʙʳʣʦ ʠʭ ʨʘʟʜʝʣʷʪʴ, ʚʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʝ: 

}~|{ ttt IINkN kÍ= . 

ʂʘʢ ʤʳ ʚʠʜʝʣʠ, ʨʘʚʥʦʚʝʩʥʦʝ ʜʝʡʩʪʚʠʝ ti-ʘʛʝʥʪʘ (ʠ, ʘʥʘʣʦʛʠʯʥʦ, 

ʜʝʡʩʪʚʠʷ ʚʩʝʭ tm-ʘʛʝʥʪʦʚ, m Î tN ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʜʝʡʩʪʚʠʷ ʧʨʦʯʠʭ tm-ʘʛʝʥʪʦʚ, m Í N. ʇʦʵʪʦʤʫ ʚʩʝ tk-ʘʛʝʥʪʳ, k Í tN , 

ʤʦʛʫʪ ʧʨʦʩʪʦ ʧʦʜʩʪʘʚʠʪʴ ʜʝʡʩʪʚʠʷ 
*

mxt , m Î tN , ʚ ʩʚʦʠ ʮʝʣʝʚʳʝ 

ʬʫʥʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʨʘʚʥʦʚʝʩʥʳʭ ʜʝʡʩʪʚʠʡ 
*

kxt , k Í tN  ʥʘʜʦ ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 
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ʉʠʩʪʝʤʘ (2) ʷʚʣʷʝʪʩʷ ʟʘʧʠʩʴʶ ʨʘʚʥʦʚʝʩʠʷ ʅʵʰʘ ʚ ʠʛʨʝ tk-

ʘʛʝʥʪʦʚ, k Í tN . ɽʝ ʨʝʰʝʥʠʝ (ʝʩʣʠ ʦʥʦ ʩʫʱʝʩʪʚʫʝʪ), ʧʦʟʚʦʣʷʝʪ 

ʥʘʡʪʠ ʨʘʚʥʦʚʝʩʥʦʝ ʜʝʡʩʪʚʠʝ 
*

tx . 

ɼʚʠʛʘʷʩʴ ʦʪ ʚʠʩʷʯʠʭ ʚʝʨʰʠʥ ʢ ʢʦʨʥʶ, ʤʦʞʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 
ʥʘʡʪʠ ʚʩʝ ʨʘʚʥʦʚʝʩʥʳʝ ʜʝʡʩʪʚʠʷ. ɼʣʷ ʵʪʦʛʦ ʚʩʝ ʩʠʩʪʝʤʳ ʪʠʧʘ (1) ʠ 
(2) ʜʦʣʞʥʳ ʠʤʝʪʴ ʨʝʰʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 
ʩʣʝʜʫʶʱʝʝ ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʨʘʚʥʦʚʝʩʠʷ ʜʣʷ ʨʝʛʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ (ʤʥʦʞʝ-
ʩʪʚʦ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ N, ʠʭ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ {f i}, ʤʥʦʞʝʩʪʚʘ ʜʦʧʫ-

ʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ {Xi}, ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ Q 
ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʯʠʪʘʝʤ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ). 
ʋʪʚʝʨʞʜʝʥʠʝ 2.5.1. ʇʫʩʪʴ ʜʣʷ ʣʶʙʦʛʦ ʥʝʧʫʩʪʦʛʦ ʤʥʦʞʝʩʪʚʘ 

NNÌ  ʩʧʨʘʚʝʜʣʠʚ ʩʣʝʜʫʶʱʠʡ ʬʘʢʪ: ʜʣʷ ʣʶʙʳʭ qk Í Q, k ÍN , ʠ 
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ʣʶʙʳʭ *

mx  Í Xm, m Î N, ʩʫʱʝʩʪʚʫʝʪ ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ ʚ ʠʛʨʝ ʩ 

ʦʙʱʠʤ ʟʥʘʥʠʝʤ k-ʘʛʝʥʪʦʚ, ʪʦ ʝʩʪʴ ʩʫʱʝʩʪʚʫʶʪ *

kx , k Í N , ʫʜʦʚʣʝ-

ʪʚʦʨʷʶɦ ʠʝ 

)...,,,,...,,(maxArg **

1

*

1

*

1

*

nkkkkk
Xx

k xxxxxfx
kk

+-
Í

Í q , k Í N . 

ʊʦʛʜʘ ʜʣʷ ʣʶʙʦʡ ʢʦʥʝʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʩʫʱʝ-
ʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ. 
ʀʤʝʷ ʷʟʳʢ ʦʧʠʩʘʥʠʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ (ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ï ʩʤ. ʨʘʟʜʝʣ 2.2), ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʰʝʥʠʷ ʨʝʬʣʝʢʩʠʚ-
ʥʦʡ ʠʛʨʳ (ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ï ʩʤ. ʨʘʟʜʝʣ 2.3), ʘ ʪʘʢʞʝ 
ʩʚʦʡʩʪʚʘ ʛʨʘʬʘ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ (ʨʘʟʜʝʣ 2.4) ʠ ʨʝʛʫʣʷʨʥʳʭ ʩʪʨʫʢ-
ʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ (ʥʘʩʪʦʷʱʠʡ ʨʘʟʜʝʣ), ʤʳ ʠʤʝʝʤ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʝʨʝʡʪʠ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ (ʠ, ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʘʥʛʦʚ ʠʭ ʨʝʬʣʝʢʩʠʠ) ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝ-
ʩʠʝ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʠʭ ʚʳʠʛʨʳʰʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʘʣʝʝ (ʚ 
ʨʘʟʜʝʣʝ 2.11) ʧʦʟʚʦʣʠʪ ʠʟʫʯʠʪʴ ʟʘʜʘʯʠ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

 

2.6. ʈɸʅɻ ʈɽʌʃɽʂʉʀʀ ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʆɽ 

ʈɸɺʅʆɺɽʉʀɽ 
 
ʅʘʧʦʤʥʠʤ, ʯʪʦ ʚ ʨʘʟʜʝʣʝ 1.2 ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ 

ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ, ʚ ʢʦʪʦʨʦʤ ʚʝʢʪʦʨ ʨʘʚʥʦʚʝʩʥʳʭ ʜʝʡʩʪʚʠʡ ʟʘʚʠʩʝʣ 
ʦʪ ʟʥʘʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʦʝ ʷʚʣʷʣʦʩʴ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. ɺ 
ʨʘʟʜʝʣʝ 2.3 ʙʳʣʦ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʢʘʢ 
ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʟʘʚʠʩʷʱʝʛʦ ʦʪ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʠ I = (I1, I2, é, In), ʛʜʝ I i ï ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ i-ʛʦ 

ʘʛʝʥʪʘ, i Í N. 

ʆʙʦʟʥʘʯʠʤ )(*

ii Ix  ï ʤʥʦʞʝʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʦ ʨʘʚʥʦʚʝʩʥʳʭ ʜʝʡ-

ʩʪʚʠʡ
19

 i-ʛʦ ʘʛʝʥʪʘ, ʠʤʝʶʱʝʛʦ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I i, 

i Í N, x
*
(I i) ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʥʦʞʝʩʪʚʦ ʚʝʢʪʦʨʦʚ ʩʫʙʲʝʢʪʠʚʥʦ 

ʨʘʚʥʦʚʝʩʥʳʭ ʜʝʡʩʪʚʠʡ. ɺʚʝʜʝʤ Yi ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ 

                                                                 
19 ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʦʜ ʩʫʙʲʝʢʪʠʚʥʦ ʨʘʚʥʦʚʝʩʥʳʤ ʜʝʡʩʪʚʠʝʤ ʘʛʝʥʪʘ ʧʦʥʠʤʘʝʪʩʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝ-
ʩʠʷ. 
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ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ i-ʛʦ ʘʛʝʥʪʘ
20

, ik

iy  ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʚʦʟ-

ʤʦʞʥʳʭ ʢʦʥʝʯʥʳʭ (ʛʣʫʙʠʥʳ ʥʝ ʙʦʣʝʝ ki) ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-

ʩʪʠ iïʛʦ ʘʛʝʥʪʘ, i Í N. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ, ʧʨʠʚʝʜʝʥʥʳʤ 
ʚʳʰʝ, ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʘʛʝʥʪ, ʠʤʝʶʱʠʡ ʢʦʥʝʯʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʛʣʫʙʠʥʳ k, ʦʙʣʘʜʘʝʪ ʨʘʥʛʦʤ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʨʝʬʣʝʢʩʠʠ, ʨʘʚʥʳʤ k ï 1. ɽʩʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʚʩʝʭ ʘʛʝʥʪʦʚ ʢʦʥʝʯʥʳ, ʪʦ ʛʣʫʙʠʥʘ g(I) ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ I 
ʪʘʢʞʝ ʢʦʥʝʯʥʘ ʠ ʨʘʚʥʘ 

g(I) = 1 + 
NiÍ

max {ki}.  

ʆʧʨʝʜʝʣʠʤ ʤʥʦʞʝʩʪʚʦ 

(1) )(* YiX  = G
YÍiI

ii Ix )(* , 

ʛʜʝ Y Ì Yi, ʪʝʭ ʜʝʡʩʪʚʠʡ i-ʛʦ ʘʛʝʥʪʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʫʙʲʝʢʪʠʚ-
ʥʦ ʨʘʚʥʦʚʝʩʥʳʤʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʧʨʠʥʘʜʣʝʞʘʪ ʤʥʦʞʝʩʪʚʫ Y, i Í N, ʠ ʤʥʦʞʝʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦ-
ʚʝʩʠʡ ʧʨʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʠʟ ʤʥʦʞʝʩʪʚʘ 

Y: 

(2) X
*
(Y) = G

YÍI

Ix )(*
. 

ʊʘʢ ʢʘʢ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʤʥʦʞʝʩʪʚʝ Q ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ 

ʩʦʩʪʦʷʥʠʡ ʧʨʠʨʦʜʳ ʚʳʧʦʣʥʝʥʦ ik

iy  Ì 
1+ik

iy , ki Í ¿, i Í N, ʪʦ ʩ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʥʦʞʝʩʪʚʦ ʚʦʟ-
ʤʦʞʥʳʭ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʥʝ ʩʫʞʘʝʪʩʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʚʝʩʪʥʳ ʟʘʚʠʩʠʤʦʩʪʠ (1) ʠ (2) ʤʥʦʞʝʩʪʚ ʧʦʪʝʥ-

ʮʠʘʣʴʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʦʪ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʪʨʫʢʪʫʨ. ʇʨʠ ʙʝʩʢʦʥʝʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ i-ʛʦ ʘʛʝʥʪʘ 

I i Í Yi ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʩʦʩʪʘʚʣʷʝʪ 

)(*

iX Y  = G
iiI

iIx
YÍ

)(*
, i Í N. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ï ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʤʥʦ-

ʞʝʩʪʚʦ ʢʦʥʝʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ (ʠ ʢʘʢʦʚʘ ʛʣʫʙʠʥʘ ʵʪʠʭ 
ʩʪʨʫʢʪʫʨ), ʜʘʶʱʠʭ ʜʣʷ ʜʘʥʥʦʛʦ ʘʛʝʥʪʘ ʪʦ ʞʝ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ 

                                                                 
20 ʊʘʢ ʢʘʢ ʵʣʝʤʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʷʚʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠʨʦʜʳ, ʪʦ ʤʥʦʞʝʩʪʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ 
ʤʥʦʞʝʩʪʚʘ Q  ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ. ʇʦʤʥʷ ʦʙ ʵʪʦʤ, ʦʪʨʘʞʘʪʴ 
ʟʘʚʠʩʠʤʦʩʪʴ ʚ ʷʚʥʦʤ ʚʠʜʝ ʤʳ ʥʝ ʙʫʜʝʤ. 
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ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ? ʉʬʦʨʤʫʣʠʨʫʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʟʘʜʘ-
ʯʫ. 
ʇʫʩʪʴ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʠ ʜʦʧʫʩʪʠʤʳʝ ʤʥʦʞʝʩʪʚʘ ʚʩʝʭ ʘʛʝʥ-

ʪʦʚ
21
, ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʦʷʥʠʡ ʧʨʠʨʦʜʳ 

ʬʠʢʩʠʨʦʚʘʥʳ ʠ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. ʊʦʛʜʘ ʟʘʜʘʯʝʡ ʦ ʤʘʢʩʠ-
ʤʘʣʴʥʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦʤ ʦʙʲʝʢʪʠʚʥʦʤ ʨʘʥʛʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʨʝʬʣʝʢʩʠʠ ʥʘʟʦʚʝʤ ʟʘʜʘʯʫ ʥʘʭʦʞʜʝʥʠʷ: 

(3) 
*

ik  = min {ki Í ¿ | )(*

iX Y  = )(* ik

iX Y }, i Í N. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʟʘʜʘʯʘ (3) ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʩʣʝʜʦ-
ʚʘʪʝʣʷ ʦʧʝʨʘʮʠʡ, ʠ ʝʛʦ ʠʥʪʝʨʝʩʫʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʥʛ ʨʝʬʣʝʢʩʠʠ, 
ʧʨʠ ʢʦʪʦʨʦʤ ʣʶʙʦʝ ʜʝʡʩʪʚʠʝ ʜʘʥʥʦʛʦ ʘʛʝʥʪʘ, ʷʚʣʷʶʱʝʝʩʷ ʩʫʙʲʝʢ-
ʪʠʚʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ ʧʨʠ ʦʜʥʦʡ ʠʟ ʜʦʧʫʩʪʠʤʳʭ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʭ ʩʪʨʫʢʪʫʨ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʠʚʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ ʚ ʦʜʥʦʡ ʠʟ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʛʣʫʙʠʥʘ ʢʦʪʦʨʦʡ ʧʨʝʚʳʰʘʝʪ ʠʩʢʦʤʳʡ 
ʨʘʥʛ ʨʝʬʣʝʢʩʠʠ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ ʝʜʠʥʠʮʫ. ʕʪʠʤ ʦʙʫʩʣʦʚʣʝʥʦ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʪʝʨʤʠʥʘ çʦʙʲʝʢʪʠʚʥʳʡè. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʷʚʣʷʝʪʩʷ ʟʘʥʷʪʠʝ 
ʧʦʟʠʮʠʠ ʩʘʤʦʛʦ ʘʛʝʥʪʘ ʠ ʩʨʘʚʥʝʥʠʝ ʝʛʦ ʚʳʠʛʨʳʰʝʡ (ʛʘʨʘʥʪʠʨʦʚʘʥ-
ʥʳʭ ʟʥʘʯʝʥʠʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʥʛʘʭ ʨʝʬʣʝʢʩʠʠ. 
ʉʬʦʨʤʫʣʠʨʫʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʟʘʜʘʯʫ. 
ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʧʨʝʜʝʣʠʤ, ʯʪʦ ʧʦʥʠʤʘʪʴ ʧʦʜ ʚʳʠʛʨʳʰʝʤ ʘʛʝʥʪʘ. 

ʆʙʦʟʥʘʯʠʤ ʢʣʘʩʩʠʯʝʩʢʠʡ ʄɻʈ i-ʛʦ ʘʛʝʥʪʘ
22

 

(4) vi = 
ii XxÍ

max 
ii Xx --Í

min  min
iqÍQ

 f i(qi, xi, x-i), i Í N, 

ʠ ʚʚʝʜʝʤ ʩʫʙʲʝʢʪʠʚʥʳʡ ʄɻʈ i-ʛʦ ʘʛʝʥʪʘ ʧʦ ʤʥʦʞʝʩʪʚʫ ʚʩʝʭ ʩʫʙʲʝʢ-
ʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʧʨʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ 

ʠʟ ʤʥʦʞʝʩʪʚʘ Y Ì Yi: 

(5) )(Ys

iv  = 
)(*

min
YÍXy

 f i(qi, x), i Í N. 

ʀʟ (2), (4) ʠ (5) ʩʣʝʜʫʝʪ, ʯʪʦ )(js

iv  ² vi, j Ì Yi, i Í N. 

ʇʫʩʪʴ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʠ ʜʦʧʫʩʪʠʤʳʝ ʤʥʦʞʝʩʪʚʘ ʚʩʝʭ ʘʛʝʥʪʦʚ, 
ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʦʷʥʠʡ ʧʨʠʨʦʜʳ ʬʠʢʩʠ-
ʨʦʚʘʥʳ ʠ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. ɿʘʜʘʯʝʡ ʦ ʤʘʢʩʠʤʘʣʴʥʦʤ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦʤ i-ʩʫʙʲʝʢʪʠʚʥʦʤ ʨʘʥʛʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ 
ʥʘʟʦʚʝʤ ʟʘʜʘʯʫ ʥʘʭʦʞʜʝʥʠʷ: 

                                                                 
21 ʇʦ ʫʤʦʣʯʘʥʠʶ ʙʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʥʝʧʨʝʨʳʚʥʳ, ʘ ʜʦʧʫ-

ʩʪʠʤʳʝ ʤʥʦʞʝʩʪʚʘ ʢʦʤʧʘʢʪʥʳ. 
22 ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ Y ʪʘʢʦʚʦ, ʯʪʦ qi Í Q, 
i Í N. 
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(6) *

is  = min {si Í ¿ | )( i

s

iv Y  = )( is

i

s

iv Y }, i Í N. 

ɺʳʨʘʞʝʥʠʝ (6) ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʪʘʢʦʡ ʤʠʥʠʤʘʣʴ-
ʥʳʡ ʨʘʥʛ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ ʘʛʝʥʪʘ, ʯʪʦ ʧʨʠ ʣʶʙʦʤ ʙʦʣʴ-
ʰʝʤ ʨʘʥʛʝ ʨʝʬʣʝʢʩʠʠ ʥʝ ʥʘʡʜʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, 
ʜʘʶʱʝʛʦ ʝʤʫ ʩʪʨʦʛʦ ʤʝʥʴʰʠʡ ʚʳʠʛʨʳʰ. 
ʀʟ (3), (5) ʠ (6), ʘ ʪʘʢʞʝ ʠʟ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʳʰʝ ʤʦʥʦʪʦʥʥʦʩʪʠ 

ʤʥʦʞʝʩʪʚ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʧʦ ʛʣʫʙʠʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʪʨʫʢʪʫʨ ʩʣʝʜʫʝʪ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʩʣʝʜʫʶʱʝʛʦ ʫʪʚʝʨʞʜʝʥʠʷ. 

ʋʪʚʝʨʞʜʝʥʠʝ 2.6.1. 
*

is  ¢ 
*

ik , i Í N. 

ʋʪʚʝʨʞʜʝʥʠʝ 1.6.1 ʛʣʘʩʠʪ, ʯʪʦ, ʝʩʣʠ ʧʦʜ ʚʳʠʛʨʳʰʝʤ ʘʛʝʥʪʘ ʧʦ-
ʥʠʤʘʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʧʦ ʤʥʦʞʝʩʪʚʫ ʚʩʝʚʦʟʤʦʞʥʳʭ ʩʫʙʲʝʢʪʠʚʥʳʭ 
ʨʘʚʥʦʚʝʩʠʡ ʟʥʘʯʝʥʠʝ ʝʛʦ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʮʝʣʝ-
ʩʦʦʙʨʘʟʥʳʡ ʩʫʙʲʝʢʪʠʚʥʳʡ ʨʘʥʛ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ ʣʶʙʦʛʦ 
ʘʛʝʥʪʘ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʦʙʲʝʢʪʠʚʥʦ-
ʛʦ ʨʘʥʛʘ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʝʩʣʠ 
ʩʫʱʝʩʪʚʫʝʪ ʨʘʥʛ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ, çʠʩʯʝʨʧʳʚʘʶʱʠʡè 
ʤʥʦʞʝʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ, ʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʦʡ ʩʚʝʨʭʫ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʳ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ 
ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʘʛʝʥʪʘ. 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʠʝʤ 2.6.1 ʠʤʝʝʪ ʩʤʳʩʣ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʟʘʜʘʯʫ (3), ʦʜʥʘʢʦ ʧʦʣʫʯʝʥʠʝ ʝʝ ʨʝʰʝʥʠʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘ-
ʪʨʫʜʥʠʪʝʣʴʥʦ. ʇʦʵʪʦʤʫ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʨʝʬʣʝʢʩʠʚ-
ʥʦʡ ʠʛʨʳ ʜʚʫʭ ʣʠʮ (ʧʦ ʘʥʘʣʦʛʠʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʩʣʫʯʘʡ ʣʶʙʦʛʦ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʘʛʝʥʪʦʚ) ʩ ʨʝʛʫ-
ʣʷʨʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 
ʈʘʩʩʤʦʪʨʠʤ ʈʂɼ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʬʳ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʥʘ ʥʠʞʥʠʭ ʫʨʦʚʥʷʭ ʈʂɼ ʚʦʟʥʠʢʘʝʪ ʩʫʙʲʝʢʪʠʚʥʦʝ 
ʦʙɦʝʝ ʟʥʘʥʠʝ (ʩʫʙʲʝʢʪʠʚʥʳʡ common knowledge). ʊʦ ʝʩʪʴ ʚ ʨʝʬʣʝʢ-
ʩʠʚʥʦʡ ʠʛʨʝ, ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʨʝʛʫ-
ʣʷʨʥʦʡ, ʘʛʝʥʪʳ ʜʚʫʭ ʥʠʞʥʠʭ ʫʨʦʚʥʝʡ ʤʦʛʫʪ ʠʤʝʪʴ ʢʘʢ ʦʜʠʥʘʢʦʚʳʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, (ʥʘʟʦʚʝʤ ʵʪʦʤ ʩʣʫʯʘʡ 
ʩʠʤʤʝʪʨʠʯʥʳʤ ʦʙʱʠʤ ʟʥʘʥʠʝʤ ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ), ʪʘʢ ʠ ʥʝʦʜʠʥʘ-
ʢʦʚʳʝ (ʥʘʟʦʚʝʤ ʵʪʦʤ ʩʣʫʯʘʡ ʥʝʩʠʤʤʝʪʨʠʯʥʳʤ ʦʙʱʠʤ ʟʥʘʥʠʝʤ ʥʘ 
ʥʠʞʥʝʤ ʫʨʦʚʥʝ). 
ʆʙʦʟʥʘʯʠʤ çʢʣʘʩʩʠʯʝʩʢʦʝè ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ ʠʛʨʳ ʜʚʫʭ ʘʛʝʥʪʦʚ, 

ʚ ʢʦʪʦʨʦʤ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʥʘʯʝʥʠʷʭ q 
1, q

 
2 Í Q ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ 

ʟʥʘʥʠʝʤ 
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(7) EN(q1, q2) = {( x1(q1, q2), x2(q1, q2)) Í Xô |  

" y1 Í X1  f1(q1, x1(q1, q2), x2(q1, q2)) ² f1(q
 
1, y1, x2(q

 
1, q

 
2)) 

" y2 Í X2  f2(q2, x1(q1, q2), x2(q1, q2)) ² f2(q2, x1(q1, q2), y2)}.  
ɺʚʝʜʝʤ ʤʥʦʞʝʩʪʚʦ ʥʘʠʣʫʯʰʠʭ ʦʪʚʝʪʦʚ i-ʛʦ ʘʛʝʥʪʘ ʥʘ ʚʳʙʦʨ ʦʧ-

ʧʦʥʝʥʪʦʤ ʜʝʡʩʪʚʠʡ ʠʟ ʤʥʦʞʝʩʪʚʘ X-i ʧʨʠ ʤʥʦʞʝʩʪʚʝ Q ʚʦʟʤʦʞʥʳʭ 
ʩʦʩʪʦʥ̫ʠʡ ʧʨʠʨʦʜʳ: 

BRi(Q, X-i) = 
,

Arg max ( , , )
i i

i i

i i i
x X

x X

f x x
q

q
- -

-
Í

Í ÍQ

,  i = 1, 2, 

ʘ ʪʘʢʞʝ ʩʣʝʜʫʶɦ ʠʝ ʚʝʣʠʯʠʥʳ ʠ ʤʥʦʞʝʩʪʚʘ 

(8) EN = 

1 2

1 2

,

( , )NE
q q

q q
ÍQ

, 
0

NE  = ( , )NE
q

q q
ÍQ

, 

(9) 
0

iX  = 

1 2

1 2

,

( , )ix
q q

q q
ÍQ

 = Proj i EN, i = 1, 2, 

(10) 
k

iX  = BRi(Q, 
1-

-

k

iX ), k = 1, 2, é , i = 1, 2. 

ʆʪʦʙʨʘʞʝʥʠʝ BRi(Q, X-i): Q ³ X-i  Xi ʥʘʟʦʚʝʤ ʨʝʬʣʝʢʩʠʚʥʳʤ 
ʦʪʦʙʨʘʞʝʥʠʝʤ i-ʛʦ ʘʛʝʥʪʘ, i = 1, 2. 
ʉʚʦʡʩʪʚʘ ʚʚʝʜʝʥʥʳʭ ʤʥʦʞʝʩʪʚ ʦʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʪʚʝʨ-

ʞʜʝʥʠʝʤ, ʠʩʪʠʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʝʪ ʠʟ ʦʧʨʝʜʝʣʝʥʠʡ (7)-(10). 

ʋʪʚʝʨʞʜʝʥʠʝ 2.6.2. 
0

NE Ì EN, 
k

iX  Ì 
1+k

iX , k = 0, 1, é , i = 1, 2. 

ʀʩʩʣʝʜʫʝʤ ʨʝʬʣʝʢʩʠʚʥʫʶ ʠʛʨʫ ʜʚʫʭ ʘʛʝʥʪʦʚ ʩ ʢʦʥʝʯʥʦʡ
23

 ʠ ʨʝ-
ʛʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. 
ʈʝʬʣʝʢʩʠʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ i-ʛʦ ʘʛʝʥʪʘ ʥʘʟʦʚʝʤ ʩʪʘʮʠʦʥʘʨʥʳʤ, 

ʝʩʣʠ 
k

iX  = 
1+k

iX , k = 0, 1, é , i = 1, 2. 

ʈʘʩʩʤʦʪʨʠʤ i-ʛʦ ʘʛʝʥʪʘ, i = 1, 2, ʠ ʠʩʩʣʝʜʫʝʤ ʝʛʦ ʩʫʙʲʝʢʪʠʚʥʳʝ 
ʨʘʚʥʦʚʝʩʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʥʛʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ, 
ʫʚʝʣʠʯʠʚʘʷ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʯʠʥʘʷ ʩ ʥʫʣʝʚʦʛʦ (ʝʱʝ ʨʘʟ ʥʘʧʦʤ-
ʥʠʤ, ʯʪʦ ʨʘʥʛ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ ʥʘ ʝʜʠʥʠʮʫ ʤʝʥʴʰʝ ʛʣʫ-
ʙʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ). 
ʇʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʛʣʫʙʠʥʝ ʨʝʛʫʣʷʨʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ I i ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥ ʜʚʫʤʷ 
ʩʧʦʩʦʙʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʤʦʞʥʦ ʚʚʝʩʪʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʥʘ ʥʠʞ-
ʥʝʤ ʫʨʦʚʥʝ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʩʠʤʤʝʪʨʠʯʥʦʝ ʦʙʱʝʝ ʟʥʘʥʠʝ. ɺʦ-ʚʪʦʨʳʭ, 

                                                                 
23 ʊʨʝʙʦʚʘʥʠʝ ʢʦʥʝʯʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʧʦʣʥʝ 

ʝʩʪʝʩʪʚʝʥʥʳʤ: ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠʥʬʦʨ-
ʤʘʮʠʠ ʦʛʨʘʥʠʯʝʥʳ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʛʣʫʙʠʥʘ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʦʞʝʪ 
ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʘ ʣʶʙʳʤ (ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ, ʥʦ ʢʦʥʝʯʥʳʤ) ʯʠʩʣʦʤ. 
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ʤʦʞʥʦ ʚʚʝʩʪʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʠʤʝʝʪ ʤʝʩʪʦ 
ʩʠʤʤʝʪʨʠʯʥʦʝ ʦʙʱʝʝ ʟʥʘʥʠʝ, ʪʦ ʝʩʪʴ ʚʚʝʩʪʠ çʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦè 
ʬʘʥʪʦʤʥʦʛʦ ʘʛʝʥʪʘ, ʥʘʜʝʣʠʚ ʝʛʦ ʪʦʡ ʞʝ ʠʥʬʦʨʤʘʮʠʝʡ, ʯʪʦ ʦʙʣʘʜʘʝʪ 
ʘʛʝʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʠʞʥʝʤʫ ʫʨʦʚʥʶ ʜʝʨʝʚʘ I i. ɹʫʜʝʤ ʨʘʩʩʤʘʪ-
ʨʠʚʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʦʙʘ ʩʣʫʯʘʷ. 

1. ɽʩʣʠ ʛʣʫʙʠʥʘ ʩʪʨʫʢʪʫʨʳ 1

iy  ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ i-ʛʦ ʘʛʝʥʪʘ, 

i = 1, 2, ʨʘʚʥʘ ki = 1 (ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ qi), ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʛʨʘʬ 

ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʠʤʝʝʪ ʚʠʜ: xi ª xij  (ʟʜʝʩʴ ʠ ʜʘʣʝʝ j   ̧i). ʊʦ ʝʩʪʴ 
ʨʝʘʣʴʥʳʡ i-ʳʡ ʘʛʝʥʪ ʨʘʟʳʛʨʳʚʘʝʪ ʠʛʨʫ ʩ ʬʘʥʪʦʤʥʳʤ ij -ʳʤ ʘʛʝʥʪʦʤ, 

ʧʨʠʯʝʤ ʦʙʘ ʦʥʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ i-ʛʦ ʘʛʝʥʪʘ ʦʙʣʘʜʘʶʪ ʠʥʬʦʨʤʘʮʠʝʡ qi 
(ʩʠʤʤʝʪʨʠʯʥʦʝ ʦʙʱʝʝ ʟʥʘʥʠʝ ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

X
*
(

1

iy ) = 
0

NE . 

2. ɽʩʣʠ ʛʣʫʙʠʥʘ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 
2

iy  i-ʛʦ ʘʛʝʥʪʘ 

ʨʘʚʥʘ ki = 2 (ʠʤʝʶʪʩʷ qi, qij), ʪʦ ʚʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ
24

. 
ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ 

ʠʤʝʝʪ ʚʠʜ: xi ª xij  (ʥʝʩʠʤʤʝʪʨʠʯʥʦʝ ʦʙʱʝʝ ʟʥʘʥʠʝ ʥʘ ʥʠʞʥʝʤ 
ʫʨʦʚʥʝ). ʊʦ ʝʩʪʴ ʨʝʘʣʴʥʳʡ i-ʳʡ ʘʛʝʥʪ (ʧʦʣʘʛʘʶʱʠʡ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ 

ʧʨʠʨʦʜʳ ʨʘʚʥʦ qi) ʩʯʠʪʘʝʪ, ʯʪʦ ʨʘʟʳʛʨʳʚʘʝʪ ʠʛʨʫ ʩ ʬʘʥʪʦʤʥʳʤ ij -ʳʤ 

ʘʛʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʠʥʬʦʨʤʘʮʠʝʡ qij. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ i-ʛʦ 

ʘʛʝʥʪʘ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʠʛʨʳ ʨʘʚʥʦ EN É X
*
(

1

iy ). 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ (ʩʠʤʤʝʪʨʠʯʥʦʝ ʦʙʱʝʝ ʟʥʘʥʠʝ ʥʘ ʥʠʞʥʝʤ 
ʫʨʦʚʥʝ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʠʤʝʝʪ ʚʠʜ: 

xi « xij  ª xiji. ʊʦ ʝʩʪʴ ʨʝʘʣʴʥʳʡ i-ʳʡ ʘʛʝʥʪ (ʧʦʣʘʛʘʶʱʠʡ, ʯʪʦ ʩʦʩʪʦʷ-

ʥʠʝ ʧʨʠʨʦʜʳ ʨʘʚʥʦ qi) ʩʯʠʪʘʝʪ, ʯʪʦ ʨʘʟʳʛʨʳʚʘʝʪ ʠʛʨʫ ʩ ʬʘʥʪʦʤʥʳʤ 
ij -ʳʤ ʘʛʝʥʪʦʤ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʳʛʨʳʚʘʝʪ ʠʛʨʫ ʩ ʬʘʥʪʦʤ-
ʥʳʤ iji -ʳʤ ʘʛʝʥʪʦʤ, ʧʨʠʯʝʤ ʦʙʘ ʦʥʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ i-ʛʦ ʘʛʝʥʪʘ ʦʙʣʘ-

ʜʘʶʪ ʠʥʬʦʨʤʘʮʠʝʡ qij. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ i-ʛʦ ʘʛʝʥʪʘ ʤʥʦʞʝʩʪʚʦ ʚʦʟ-

ʤʦʞʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʠʛʨʳ ij -ʛʦ ʠ iji -ʛʦ ʘʛʝʥʪʦʚ ʨʘʚʥʦ 
0

NE , 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ij -ʳʡ ʘʛʝʥʪ ʤʦʞʝʪ (ʦʧʷʪʴ ʞʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ i-ʛʦ) 

ʚʳʙʨʘʪʴ ʦʜʥʦ ʠʟ ʜʝʡʩʪʚʠʡ ʠʟ ʤʥʦʞʝʩʪʚʘ Proj j
0

NE . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

(11) X
*
(

2

iy ) = BRi(Q, Proj j
0

NE ) ³ Proj j
0

NE  Ì 
1

iX  ³ 
0

jX . 

                                                                 
24 ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʥʛʘ ʨʝʬʣʝʢʩʠʠ ʜʚʘ ʩʣʫʯʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ çʩʠʤ-
ʤʝʪʨʠʯʥʦʤʫè ʠ çʥʝʩʠʤʤʝʪʨʠʯʥʦʤʫè (ʩʫʙʲʝʢʪʠʚʥʦʤʫ) ʦʙʱʝʤʫ ʟʥʘʥʠʶ. 
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ʊʘʢ ʢʘʢ EN Ì 0

iX  ³ 
0

jX , ʪʦ X
*
( 1

iy ) Ì X
*
( 2

iy ), ʪʦ ʝʩʪʴ ʫʚʝʣʠʯʝʥʠʝ 

ʨʘʥʛʘ ʨʝʬʣʝʢʩʠʠ ʩ ʥʫʣʷ ʜʦ ʝʜʠʥʠʮʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʜʘʯʠ (3) ʜʣʷ i-
ʛʦ ʘʛʝʥʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

3. ɽʩʣʠ ʛʣʫʙʠʥʘ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 3

iy  i-ʛʦ ʘʛʝʥʪʘ 

ʨʘʚʥʘ ki = 3 (ʠʤʝʶʪʩʷ qi, qij , qiji), ʪʦ ʚʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ. 
ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ (ʥʝʩʠʤʤʝʪʨʠʯʥʦʝ ʦʙʱʝʝ ʟʥʘʥʠʝ ʥʘ ʥʠʞʥʝʤ 

ʫʨʦʚʥʝ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʠʤʝʝʪ ʚʠʜ: 
xi « xij  ª xiji, ʪʦ ʝʩʪʴ ʨʝʘʣʴʥʳʡ i-ʳʡ ʘʛʝʥʪ (ʧʦʣʘʛʘʶʱʠʡ, ʯʪʦ ʩʦʩʪʦʷ-

ʥʠʝ ʧʨʠʨʦʜʳ ʨʘʚʥʦ qi) ʩʯʠʪʘʝʪ, ʯʪʦ ʨʘʟʳʛʨʳʚʘʝʪ ʠʛʨʫ ʩ ʬʘʥʪʦʤʥʳʤ 

ij -ʳʤ ʘʛʝʥʪʦʤ (ʧʦʣʘʛʘʶʱʠʤ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʳ ʨʘʚʥʦ qi j), ʢʦʪʦ-
ʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʳʛʨʳʚʘʝʪ ʠʛʨʫ ʩ ʬʘʥʪʦʤʥʳʤ iji -ʳʤ ʘʛʝʥʪʦʤ 

(ʦʙʣʘʜʘʶʱʠʤ ʠʥʬʦʨʤʘʮʠʝʡ qij i). ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ i-ʛʦ ʘʛʝʥʪʘ ʤʥʦʞʝ-
ʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʠʛʨʳ ij -ʛʦ ʠ iji -ʛʦ ʘʛʝʥʪʦʚ ʨʘʚʥʦ EN, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

X
*
(

3

iy ) = BRi(Q, 
0

jX ) ³ 
0

jX  = 
1

iX  ³ 
0

jX . 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ (ʩʠʤʤʝʪʨʠʯʥʦʝ ʦʙʱʝʝ ʟʥʘʥʠʝ ʥʘ ʥʠʞʥʝʤ 
ʫʨʦʚʥʝ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʠʤʝʝʪ ʚʠʜ: 

xi « xij  « xiji  ª xijij. ʊʦ ʝʩʪʴ ʨʝʘʣʴʥʳʡ i-ʳʡ ʘʛʝʥʪ (ʧʦʣʘʛʘʶʱʠʡ, ʯʪʦ 

ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʳ ʨʘʚʥʦ qi) ʩʯʠʪʘʝʪ, ʯʪʦ ʨʘʟʳʛʨʳʚʘʝʪ ʠʛʨʫ ʩ ʬʘʥ-
ʪʦʤʥʳʤ ij -ʳʤ ʘʛʝʥʪʦʤ (ʧʦʣʘʛʘʶʱʠʤ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʳ ʨʘʚʥʦ 

qi j), ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʳʛʨʳʚʘʝʪ ʠʛʨʫ ʩ ʬʘʥʪʦʤʥʳʤ iji -ʳʤ 
ʘʛʝʥʪʦʤ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʳʛʨʳʚʘʝʪ ʠʛʨʫ ʩ ʬʘʥʪʦʤʥʳʤ 
iji j -ʳʤ ʘʛʝʥʪʦʤ, ʧʨʠʯʝʤ ʦʙʘ ʦʥʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ i-ʛʦ ʘʛʝʥʪʘ ʦʙʣʘʜʘʶʪ 

ʠʥʬʦʨʤʘʮʠʝʡ qij i. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ i-ʛʦ ʘʛʝʥʪʘ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ 

ʨʘʚʥʦʚʝʩʠʡ ʠʛʨʳ ij i-ʛʦ ʠ iji j -ʛʦ ʘʛʝʥʪʦʚ ʨʘʚʥʦ 
0

NE  Ì 
0

iX  ³ 
0

jX , ʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ij i-ʳʡ ʘʛʝʥʪ ʤʦʞʝʪ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ i-ʛʦ) ʚʳʙʨʘʪʴ ʦʜʥʦ ʠʟ 

ʜʝʡʩʪʚʠʡ ʠʟ ʤʥʦʞʝʩʪʚʘ Proj i
0

NE . ʊʦʛʜʘ ij -ʳʡ ʘʛʝʥʪ ʤʦʞʝʪ (ʦʧʷʪʴ ʞʝ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ i-ʛʦ) ʚʳʙʨʘʪʴ ʦʜʥʦ ʠʟ ʜʝʡʩʪʚʠʡ ʠʟ ʤʥʦʞʝʩʪʚʘ 

BRj(Q, Proj i
0

NE ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

X
*
(

3

iy ) = BRi(Q, BRj(Q, Proj i
0

NE )) ³ BRj(Q, Proj i
0

NE ) Ì 
2

iX  ³ 
1

jX . 

ʊʘʢ ʢʘʢ X
*
(

2

iy ) Ì X
*
(

3

iy ), ʪʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʥʛʘ ʨʝʬʣʝʢʩʠʠ ʩ ʝʜʠ-

ʥʠʮʳ ʜʦ ʜʚʫʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʜʘʯʠ (3) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ i-ʛʦ ʘʛʝʥ-
ʪʘ. 
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ʇʦ ʘʥʘʣʦʛʠʠ, ʣʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ ʥʝʩʠʤʤʝʪʨʠʯʥʦʤ (Asym-
metric) ʦʙʱʝʤ ʟʥʘʥʠʠ ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʤʥʦʞʝʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʳʭ 
ʨʘʚʥʦʚʝʩʠʡ i-ʛʦ ʘʛʝʥʪʘ ʨʘʚʥʦ 

(12) )(* ik

iiAX Y  = 
2-ik

iX , ki = 2, 3, é , 

ʘ ʧʨʠ ʩʠʤʤʝʪʨʠʯʥʦʤ (Symmetric) ʦʙʱʝʤ ʟʥʘʥʠʠ ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ 
ʤʥʦʞʝʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ i-ʛʦ ʘʛʝʥʪʘ ʨʘʚʥʦ 

(13) )(* ik

iiSX Y  = BRi(Q, éBRj(Q, Proj i
0

NE ), é), ki = 2, 3, é . 

ʊʘʢ ʢʘʢ )(* ik

iiSX Y  Ì 
1-ik

iX  Ì ik

iX , ʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʩʣʝʜʫʶʱʝʝ 

ʫʪʚʝʨʞʜʝʥʠʝ 2.6.3, ʠʟ ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ, ʫʚʝʣʠʯʠʚʘʷ ʛʣʫʙʠʥʫ 
ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ (ʥʘ ʝʜʠʥʠʮʫ), ʣʶʙʦʝ ʩʫʙʲʝʢʪʠʚʥʦʝ 
ʨʘʚʥʦʚʝʩʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʘʤʢʘʭ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʦʙʱʝʛʦ ʟʥʘʥʠʷ ʥʘ 
ʥʠʞʥʝʤ ʫʨʦʚʥʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʫʙʲʝʢʪʠʚʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ ʚ ʨʘʤʢʘʭ 
ʥʝʩʠʤʤʝʪʨʠʯʥʦʛʦ ʦʙʱʝʛʦ ʟʥʘʥʠʷ ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ. 

ʋʪʚʝʨʞʜʝʥʠʝ 2.6.3. )(* ik

iiSX Y  Ì )( 1* +Y ik

iiAX , ki = 2, 3, é . 

ʀʟ ʫʪʚʝʨʞʜʝʥʠʷ 2.6.3 ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʨʝʬʣʝʢ-
ʩʠʚʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨ ʜʚʫʭ ʣʠʮ ʩ 
ʨʝʛʫʣʷʨʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʥʝʟʘʚʠʩʠʤʦ ʪʦ ʪʦʛʦ, ʩʠʤ-
ʤʝʪʨʠʯʥʦʝ ʠʣʠ ʘʩʠʤʤʝʪʨʠʯʥʦʝ ʦʙʱʝʝ ʟʥʘʥʠʝ ʠʤʝʝʪʩʷ ʥʘ ʥʠʞʥʝʤ 
ʫʨʦʚʥʝ, ʩʣʝʜʫʝʪ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʩʣʝʜʫʶʱʝʛʦ ʫʪʚʝʨʞʜʝʥʠʷ. 
ʋʪʚʝʨʞʜʝʥʠʝ 2.6.4. ɽʩʣʠ ʨʝʬʣʝʢʩʠʚʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ ʘʛʝʥʪʦʚ 

ʩʪʘʮʠʦʥʘʨʥʳ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʮʝʣʝʩʦʦʙʨʘʟʥʳʡ ʩʫʙʲʝʢʪʠʚʥʳʡ ʨʘʥʛ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ ʨʘʚʝʥ ʜʚʫʤ ʠ 

)(* YiX = 
0

iX , i = 1, 2. 

ʈʝʟʫʣʴʪʘʪ ʫʪʚʝʨʞʜʝʥʠʷ 2.6.4 ʧʦʟʚʦʣʷʝʪ ʚ ʩʣʫʯʘʝ ʩʪʘʮʠʦʥʘʨʥʳʭ 
ʨʝʬʣʝʢʩʠʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʝʬʣʝʢʩʠʚʥʦʝ ʫʧʨʘʚʣʝ-
ʥʠʝ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʲʝʢʪʦʤ 
ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʛʝʥʪʦʚ ʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ 
ʧʘʨʘʤʝʪʨʘʭ [38, 119]. 
ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʳ ʪʨʠ ʚʘʨʠʘʥʪʘ: 
1) ɽʩʣʠ ʨʝʬʣʝʢʩʠʚʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʳ, ʪʦ ʤʥʦʞʝʩʪʚʦ 

ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʝʩʪʴ Ô
ÍNi

iX 0
 Ì Xô, ʪʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ ʧʦʜ-

ʤʥʦʞʝʩʪʚʦʤ (ʙʳʪʴ ʤʦʞʝʪ, ʩʦʙʩʪʚʝʥʥʳʤ ï ʩʤ. ʧʨʠʤʝʨ 2.6.1) ʤʥʦʞʝ-
ʩʪʚʘ Xô ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ; 
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2) ɽʩʣʠ ʨʝʬʣʝʢʩʠʚʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ ʥʝ ʩʪʘʮʠʦʥʘʨʥʳ, ʪʦ ʤʥʦʞʝ-
ʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʤʦʞʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʤʥʦʞʝʩʪʚʦʤ Xô 
ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ ï ʩʤ. ʧʨʠʤʝʨ 2.6.2; 

3) ɽʩʣʠ ʨʝʬʣʝʢʩʠʚʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ ʥʝ ʩʪʘʮʠʦʥʘʨʥʳ, ʪʦ ʤʥʦʞʝ-

ʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʪʨʦʛʦ ʰʠʨʝ Ô
ÍNi

iX0
, ʥʦ 

ʥʝ ʩʦʚʧʘʜʘʪʴ (ʙʳʪʴ ʫʞʝ) ʩ ʤʥʦʞʝʩʪʚʦʤ Xô ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ 
ʘʛʝʥʪʦʚ ï ʩʤ. ʧʨʠʤʝʨ 2.6.3; 

ʇʨʠʤʝʨ 2.6.1. ʇʫʩʪʴ f i(q, x1, x2)= xi ï 
2

ix  / 2 (q + a xj), ʛʜʝ 

a Í (0; 1), j   ̧i, i = 1, 2, Q = [0; 1]. ʊʦʛʜʘ BRi(qi, xj) = qi + a xj, j   ̧i, 
i, j  = 1, 2. 

ɺʳʯʠʩʣʠʤ ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ: 
*

ix (qi, qj) = (qi + a qj) / (1 ï a2
), j   ̧i, 

i, j  = 1, 2. ʆʧʨʝʜʝʣʠʤ 
0

iX = [0; 1 / (1 ï a)], i = 1, 2. ʃʝʛʢʦ ʧʨʦʚʝʨʠʪʴ, 

ʯʪʦ ʨʝʬʣʝʢʩʠʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʷʚʣʷʝʪʩʷ 

ʩʪʘʮʠʦʥʘʨʥʳʤ, ʪʦ ʝʩʪʴ 
k

iX  = 
0

iX , k = 1, 2, é, i = 1, 2 ï ʩʤ. ʈʠʩ. 22. 

 

kX1

1x

2x

kX2

BR2(0, x1)

BR2(1, x1)

EN

BR1(0, x2)

BR1(1, x2)

 
 
ʈʠʩ. 22. ʄʥʦʞʝʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʚ ʧʨʠʤʝʨʝ 2.6.1 
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ʀʟʤʝʥʷʷ qi ʠ qj, ʪʦ ʝʩʪʴ, ʦʩʫʱʝʩʪʚʣʷʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʝʛʫʣʠ-
ʨʦʚʘʥʠʝ, ʮʝʥʪʨ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʢʘʢ ʩʫʙʲʝʢʪʠʚʥʦʝ ʨʘʚʥʦʚʝʩʠʝ 

ʣʶʙʫʶ ʪʦʯʢʫ ʠʟ ʤʥʦʞʝʩʪʚʘ [0; 1 / (1 ï a)]
2
. ¶ 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ (ʧʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʨʝʬʣʝʢʩʠʚʥʳʭ ʦʪʦʙʨʘʞʝ-
ʥʠʷʭ) ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʥʦ-
ʞʝʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʥʝ ʩʫʞʘʝʪʩʷ, ʧʦɻ ʪʦʤʫ ʠʟ ʘʥʘʣʠʟʘ 
ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʡ ʤʦʜʝʣʠ ʥʝʣʴʟʷ ʘʧʨʠʦʨʠ ʦʛʨʘʥʠʯʠʪʴ ʤʘʢʩʠʤʘʣʴ-
ʥʳʡ ʮʝʣʝʩʦʦʙʨʘʟʥʳʡ ʨʘʥʛ ʨʝʬʣʝʢʩʠʠ (ʩʤ. ʦʙʩʫʞʜʝʥʠʝ ʨʦʣʠ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʨʘʟʜʝʣʝ 3.3) ʘʛʝʥʪʦʚ. ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ. 

ʇʨʠʤʝʨ 2.6.2. ʇʫʩʪʴ f1(q, x1, x2) = q (1 ï x2) x1 ï 
2

1x /2, 

f2(q, x1, x2) = q x1 x2 ï 
2

2x /2, ʛʜʝ Q = [
1
/2;1], X1 = X2 = (0; 1). ʊʦʛʜʘ 

BR1(q, x2) = q (1 ï x2), BR2(q, x1) = q x1. 
ʃʝʛʢʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʤʥʦʞʝʩʪʚʦʤ EN ʷʚʣʷʝʪʩʷ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢ 

ʩ ʚʝʨʰʠʥʘʤʠ (
2
/5, 

1
/5), (

2
/3, 

1
/3), (

1
/2, 

1
/2) ʠ (

1
/3, 

1
/3), ʧʦʵʪʦʤʫ 

0

1X = [
1
/3; 

2
/3], 

0

2X = [
1
/5; 

1
/2] (ʩʤ. ʈʠʩ. 23). 

0

1X 1x

2x

0

2X
BR1(1, x2)
 

EN

1

1X

BR1(
1/2, x2) 

 
ʈʠʩ. 23. ʄʥʦʞʝʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʚ ʧʨʠʤʝʨʝ 2.6.2 
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ʆʙʦʟʥʘʯʠʤ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʛʨʘʥʠʮʳ ʦʪʨʝʟʢʘ k

iX  ʟʘ ai ,k ʠ bi ,k ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ, i = 1, 2. ʊʦʛʜʘ ʠʤʝʝʤ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦh ʝʥʠʷ: 

a2,k+1 = İ a1,k , b2,k+1 = b1,k , a1,k+1 = İ (1 ï b2,k), a1,k , b1,k+1 = 1 ï a2,k , 
ʛʜʝ k = 0, 1, é . ʀʟ ʧʦʩʣʝʜʥʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʥʝʪʨʫʜʥʦ ʚʳʚʝʩʪʠ ʩʣʝ-
ʜʫʶʱʠʝ: 

ai ,k+4 = ı a i ,k
 
,  bi ,k+4 = Ĳ + ı b i ,k

 
,  i = 1, 2,  k = 0,1,é . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ai ,k  0, bi ,k  1 ʧʨʠ k  ¤, ʛʜʝ i = 1, 2. ʇʦʵʪʦʤʫ 

G
0

)1;0(
²

==
k

i

k

i XX , i = 1, 2. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ 

ʫʚʝʣʠʯʠʚ ʛʣʫʙʠʥʫ ʨʝʬʣʝʢʩʠʠ ʘʛʝʥʪʘ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʣʶʙʦʛʦ ʝʛʦ 
ʜʦʧʫʩʪʠʤʦʛʦ ʜʝʡʩʪʚʠʷ. ¶ 
ʇʨʠʤʝʨʳ 2.6.1 ʠ 2.6.2 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʦ 

ʨʘʚʥʦʚʝʩʥʳʭ ʜʝʡʩʪʚʠʡ i-ʘʛʝʥʪʘ (ʧʨʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʝʛʦ ʩʪʨʫʢʪʫʨʘʭ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ) G
0²k

k

iX  ʤʦʞʝʪ ʢʘʢ ʩʦʚʧʘʜʘʪʴ ʩ 
0

iX , ʪʦ ʝʩʪʴ 

ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʠʤ, ʪʘʢ ʠ ʩʦʚʧʘʜʘʪʴ ʩ Xi, ʪʦ ʝʩʪʴ ʙʳʪʴ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʰʠʨʦʢʠʤ. ʋʙʝʜʠʤʩʷ, ʯʪʦ ʚʦʟʤʦʞʥʳ ʠ çʧʨʦʤʝʞʫʪʦʯʥʳʝè 
ʚʘʨʠʘʥʪʳ, ʪʦ ʝʩʪʴ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʤʥʦʞʝʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʳʭ 
ʨʘʚʥʦʚʝʩʠʡ ʩʪʨʦʛʦ ʰʠʨʝ ʠʩʭʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ EN ʨʘʚʥʦʚʝʩʠʡ ʅʵʰʘ, 
ʥʦ ʩʪʨʦʛʦ ʫʞʝ ʤʥʦʞʝʩʪʚʘ ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ. 
ʇʨʠʤʝʨ 2.6.3. ʇʫʩʪʴ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʘʛʝʥʪʦʚ ʠ ʤʥʦʞʝʩʪʚʦ Q  

ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʨʠʤʝʨʝ. ʀʟʤʝʥʠʤ ʣʠʰʴ ʤʥʦʞʝʩʪʚʘ 
ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ: X1 = X2 = (ïc ;1 + c), c > 0. ʊʦʛʜʘ ʧʦ-ʧʨʝʞʥʝʤʫ 

G
0

)1;0(
²

=
k

k

iX , i = 1, 2, ʥʦ ʪʝʧʝʨʴ iXË)1;0( . ¶ 

ʇʨʠʚʝʜʝʤ ʝʱʝ ʦʜʠʥ ʧʨʠʤʝʨ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʤʥʦʛʦʦʙʨʘʟʠʝ 
ʚʘʨʠʘʥʪʦʚ ʧʦʚʝʜʝʥʠʷ ʨʝʬʣʝʢʩʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʩ ʨʦʩʪʦʤ ʨʘʥʛʦʚ ʠʭ 
ʨʝʬʣʝʢʩʠʠ [113, 121]. 
ʇʨʠʤʝʨ 2.6.4. ʇʫʩʪʴ ʠʤʝʶʪʩʷ ʜʚʘ ʘʛʝʥʪʘ, ʚʳʙʠʨʘʶʱʠʭ ʜʝʡʩʪʚʠʷ 

ʠʟ ʝʜʠʥʠʯʥʦʛʦ ʦʪʨʝʟʢʘ ʠ ʠʤʝʶʱʠʭ ʩʣʝʜʫʶʱʠʝ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ 
(ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ çʜʫʦʧʦʣʠʷ 

ʂʫʨʥʦè): f1(q, x1, x2) = 4 q x1 x2 (1 ï x2) ï 
2

1x  / 2,  f2(q, x1, x2) = x1 x2 ï

 
2

2x  / 2, ʘ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʳ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʠʟ ʤʥʦʞʝʩʪʚʘ 

Q = (1/4; 1]. 
ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʢʦʥʝʯʥʦʛʦ ʈʂɼ, ʠʤʝʶʱʝ-

ʛʦ ʛʣʫʙʠʥʫ m0, ʠʤʝʝʪ ʤʝʩʪʦ ʦʙʱʝʝ ʟʥʘʥʠʝ ʩ ʥʝʢʦʪʦʨʳʤ ʟʥʘʯʝʥʠʝʤ 
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q0 Í Q ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ. ɺʳʯʠʩʣʷʝʤ ʨʘʚʥʦʚʝʩʠʝ ʅʵʰʘ ʠʛʨʳ ʬʘʥ-

ʪʦʤʥʳʭ ʘʛʝʥʪʦʚ: x1(q0) = x2(q0) = 1 ï 1 / (4 q0) ʠ ʥʘʭʦʜʠʤ ʥʘʠʣʫʯʰʠʝ 
ʦʪʚʝʪʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʘʛʝʥʪʦʚ ʥʘ ʜʝʡʩʪʚʠʷ ʦʧʧʦʥʝʥʪʦʚ: 

BR1(q, x2) = 4 q x2 (1 ï x2), BR2(q, x1) = x1, q Í Q. 

ʇʦʣʫʯʘʝʤ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʦʪʚʝʪʳ t1-ʘʛʝʥʪʦʚ, t Í S, |t | Ò m0, 
ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʣʦʛʠʩʪʠʯʝʩʢʦʤʫ [91] ʦʪʦʙʨʘʞʝʥʠʶ 

(14) mx1
 = 4 q 1

1

-mx  (1 ï 1

1

-mx ),   m = 1, 2, é, [m0 /2],  

ʩ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʦʡ 0

1x  = 1 ï 1 / (4 q0) (ʟʜʝʩʴ ʟʘ [Ö] ʦʙʦʟʥʘʯʝʥʘ ʮʝʣʘʷ 

ʯʘʩʪʴ). 
ɸʥʘʣʠʟʠʨʫʷ ʚʳʨʘʞʝʥʠʝ (14), ʧʦʣʫʯʘʝʤ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ qt t-ʘʛʝʥʪʦʚ (ʦʪʤʝʪʠʤ, ʯʪʦ ʵʪʘ ʠʥʬʦʨʤʠʨʦʚʘʥ-
ʥʦʩʪʴ ʜʣʷ ʚʩʝʭ ʘʛʝʥʪʦʚ ʩ ʧʝʨʚʦʛʦ ʧʦ (m0 ï 2)-ʡ ʫʨʦʚʝʥʴ ʚʢʣʶʯʠʪʝʣʴʥʦ 

ʩʯʠʪʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦʡ, ʪ. ʝ. qt ¹ q ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ q Í Q ʧʨʠ |t| Ò m0 ï
 2, ʠ ʚ ʩʣʫʯʘʝ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ ʤʦʞʝʪ ʥʘʙʣʶ-
ʜʘʪʴʩʷ ʝʱʝ ʙʦʣʝʝ ʩʣʦʞʥʦʝ ʧʦʚʝʜʝʥʠʝ) ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥ-

ʪʳ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ (ʧʨʠ m0  ¤) ʫʩʪʦʡʯʠʚʳʭ ʠ ʩʣʘʙʦ ʟʘʚʠʩʷɦ ʠʭ ʦʪ 
ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʩʪʨʘʪʝʛʠʡ ʧʝʨʚʦʛʦ ʨʝʘʣʴʥʦʛʦ ʘʛʝʥʪʘ: ʚʳʙʦʨ ʝʜʠʥ-
ʩʪʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ; ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ; ʭʘʦʪʠʯʝʩʢʦʝ ʠʣʠ 
ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ. ʉʦʜʝʨʞʘʪʝʣʴʥʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʥʝʜʦ-
ʩʪʘʪʢʠ ʧʦʜʦʙʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʦʯʝ-

ʚʠʜʥʳ. ¶ 
ʊʘʢ ʢʘʢ ʤʥʦʞʝʩʪʚʘ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʤʦʥʦʪʦʥʥʳ ʧʦ 

ʨʘʥʛʫ ʨʝʬʣʝʢʩʠʠ (ʛʣʫʙʠʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ) ï ʩʤ. ʫʪʚʝʨ-
ʞʜʝʥʠʝ 2.6.2, ʪʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʷʚʣʷʶʪʩʷ: 

1. ʇʦʠʩʢ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʥʛʘ ʨʝʬʣʝʢʩʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ çʠʩʯʝʨ-
ʧʳʚʘʝʪʩʷè ʤʥʦʞʝʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʘʚʥʦʚʝʩʠʡ; 

2. ʇʦʣʫʯʝʥʠʝ ʦʮʝʥʦʢ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ (ʠʣʠ ʩʭʦʜʠʤʦʩʪʠ) ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ {
k

iX };  

3. ʆʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʘ ʤʠʥʠʤʘʣʴʥʦʛʦ 
ʨʘʥʛʘ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʘʥʥʦʝ ʜʝʡʩʪʚʠʝ 
ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʩʫʙʲʝʢʪʠʚʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ ʠ ʪ.ʜ. 
ɼʣʷ ʩʣʫʯʘʷ ʢʚʘʜʨʘʪʠʯʥʳʭ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ ʘʛʝʥʪʦʚ, ʪʦ ʝʩʪʴ ʜʣʷ 

ʣʠʥʝʡʥʳʭ ʨʝʬʣʝʢʩʠʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ, ʫʩʣʦʚʠʷ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ 
ʧʦʩʣʝʜʥʠʭ ʧʦʣʫʯʝʥʳ ʚ [55]. 
ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʘʩʪʦʷʱʝʛʦ ʨʘʟʜʝʣʘ ʦʪʤʝʪʠʤ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʘʥʘʣʦʛʠʷ ʤʝʞʜʫ ʨʝʬʣʝʢʩʠʚʥʳʤʠ ʠʛʨʘʤʠ ʠ 



 91 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʘʩʰʠʨʝʥʠʷʤʠ ʠʛʨ [28, 73, 74], ʚ ʪʦʤ ʯʠʩʣʝ ï 
ʤʝʪʘʠʛʨʘʤʠ ʅ. ʍʦʚʘʨʜʘ [232, 233]. ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʘʩʰʠʨʝʥʠʷʭ 
ʠʛʨ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʫʧʦʨʷʜʦʯʝʥʠʝ ʘʛʝʥʪʦʚ, ʚ ʨʘʤʢʘʭ 
ʢʦʪʦʨʦʛʦ ʘʛʝʥʪ, ʧʨʠʥʠʤʘʶʱʠʡ ʨʝʰʝʥʠʝ ʦ ʚʳʙʠʨʘʝʤʦʤ ʜʝʡʩʪʚʠʠ, 
ʤʦʞʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʟʥʘʥʠʝ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦ-
ʜʷʪ ʩʚʦʡ ʚʳʙʦʨ ʨʘʥʴʰʝ (ʚ ʟʘʜʘʥʥʦʤ ʫʧʦʨʷʜʦʯʝʥʠʠ) ʥʝʛʦ. ʊʘʢʠʝ ʠʛʨʳ 
ï ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʭʦʜʦʚ ï ʥʘʟʳʚʘʶʪʩʷ ʠʝʨʘʨ-
ʭʠʯʝʩʢʠʤʠ ʠʛʨʘʤʠ [36, 38, 63, 73]. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʤʦʜʝʣʠ ʜʦʢʘʟʘʥʦ 
[73], ʯʪʦ ʣʶʙʦʡ ʚʝʢʪʦʨ ʜʝʡʩʪʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʘʛʝʥʪʘʤ ʚʳʠʛʨʳ-
ʰʠ ʥʝ ʤʝʥʴʰʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʢʩʠʤʠʥʦʚ ʚ ʠʩʭʦʜʥʦʡ ʠʛʨʝ, ʤʦ-
ʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʢʘʢ ʨʘʚʥʦʚʝʩʠʝ ʚ ʥʝʢʦʪʦʨʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 
ʨʘʩʰʠʨʝʥʠʠ ʠʩʭʦʜʥʦʡ ʠʛʨʳ. ɼʣʷ ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨ ʩ ʈʂɼ ʵʪʦ, ʚʦ-
ʦʙʱʝ ʛʦʚʦʨʷ, ʥʝ ʪʘʢ ï ʧʨʠʤʝʨ 2.6.1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 
ʩʣʫʯʘʝʚ ʤʥʦʞʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯ-
ʥʦ ʫʟʢʠʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, çʠʝʨʘʨʭʠʯʥʦʩʪʴè ʠ çʨʝʬʣʝʢʩʠʚʥʦʩʪʴè ʠʛʨ 
ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ ï ʥʘʧʨʠʤʝʨ, ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʠʛʨʘ ʤʦʞʝʪ 
ʙʳʪʴ ʨʝʬʣʝʢʩʠʚʥʦʡ. ʉʠʥʪʝʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʘʠʛʨ ʠ 
ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨ ʧʨʝʜʩʪʘʚʣʝ̫ʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʟʘʜʘʯʝʡ ʙʫʜʫʱʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ɿʥʘʷ ʠʩʩʣʝʜʦʚʘʥʥʫʶ ʚ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʟʘʚʠʩʠʤʦʩʪʴ ʤʥʦʞʝ-

ʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʦʪ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-
ʩʪʠ, ʤʦʞʥʦ ʩʪʘʚʠʪʴ ʠ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ï 
ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ (ʩʤ. ʨʘʟʜʝʣ 2.11). 
ɼʘʣʝʝ ʤʳ ʦʧʠʰʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʠʧʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʘʚ-

ʥʦʚʝʩʠʡ [174]. ɺ ʨʘʟʜʝʣʝ 2.7 ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʚʦʡʩʪʚʦ ʩʪʘʙʠʣʥɹʦʩʪʠ 
ʨʘʚʥʦʚʝʩʠʷ, ʩʦʩʪʦʷʱʝʝ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʘʛʝʥʪ ʥʘʙʣʶʜʘʝʪ ʠʤʝʥʥʦ 
ʪʦʪ ʨʝʟʫʣʴʪʘʪ ʠʛʨʳ, ʢʦʪʦʨʳʡ ʦʞʠʜʘʝʪ ʚ ʤʦʤʝʥʪ ʚʳʙʦʨʘ ʜʝʡʩʪʚʠʷ. 
ʊʝʤ ʩʘʤʳʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʛʨʳ ʥʝ ʤʝʥʷʝʪʩʷ. 
ɺ ʨʘʟʜʝʣʝ 2.8 ʩʪʘʙʠʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʘʚʥʦʚʝʩʠʷ ʧʦʜʨʘʟ-

ʜʝʣʷʶʪʩʷ ʥʘ ʠʩʪʠʥʥʳʝ ʠ ʣʦʞʥʳʝ, ʘ ʪʘʢʞʝ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʜʦʩʪʘʪʦʯ-
ʥʦʝ ʫʩʣʦʚʠʝ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʦʛʦ ʚʩʝ ʩʪʘʙʠʣʴʥʳʝ ʨʘʚʥʦʚʝʩʠʷ 
ʷʚʣʷʶʪʩʷ ʠʩʪʠʥʥʳʤʠ (ʫʪʚʝʨʞʜʝʥʠʝ 2.8.1). 
ɺ ʨʘʟʜʝʣʝ 2.9 ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʘʛʝʥʪʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʛʨʳ ʥʘʙʣʶʜʘʶʪ ʜʝʡʩʪʚʠʷ ʜʨʫʛ ʜʨʫʛʘ. ɼʦʢʘʟʳʚʘʝʪʩʷ ʨʷʜ ʫʪʚʝʨʞʜʝ-
ʥʠʡ, ʧʨʦʷʩʥʷʶʱʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʚʥʦʚʝʩʠʷ ʠ ʩʚʦʡʩʪʚ 
ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʛʨʳ. 
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ɺ ʨʘʟʜʝʣʝ 2.10 ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʦʛʠʷ ʤʝʞʜʫ ʨʝʬʣʝʢʩʠʚʥʳʤʠ ʠʛ-
ʨʘʤʠ ʠ ʙʘʡʝʩʦʚʳʤʠ ʠʛʨʘʤʠ ï ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚ ʩʠʪʫʘʮʠʠ ʩ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-
ʩʪʴʶ. ɼʦʢʘʟʳʚʘʝʪʩʷ ʪʝʦʨʝʤʘ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 
ʦʙʦʩʥʦʚʳʚʘʶʱʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʥʛʘ ʨʝʬʣʝʢʩʠʠ 
ʘʛʝʥʪʘ. 

 
 

2.7. ʉʊɸɹʀʃʔʅʓɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʈɸɺʅʆɺɽʉʀʗ 
 
ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ çʢʣʘʩʩʠʯʝʩʢʦʛʦè ʨʘʚʥʦʚʝʩʠʷ ʅʵʰʘ ʷʚʣʷ-

ʝʪʩʷ ʝʛʦ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʠʡʩʷ ʭʘʨʘʢʪʝʨ ï ʝʩʣʠ ʠʛʨʘ ʧʦʚʪʦʨʷʝʪʩʷ 
ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʠ ʚʩʝ ʠʛʨʦʢʠ, ʢʨʦʤʝ i-ʛʦ, ʚʳʙʠʨʘʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʨʘʚ-
ʥʦʚʝʩʥʳʝ ʜʝʡʩʪʚʠʷ, ʪʦ ʠ i-ʤʫ ʥʝʪ ʨʝʟʦʥʘ ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʩʚʦʝʛʦ ʨʘʚ-
ʥʦʚʝʩʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʯʝʚʠʜʥʳʤ ʦʙʨʘʟʦʤ ʩʚʷʟʘʥʦ 
ʩ ʪʝʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʩʝʭ ʠʛʨʦʢʦʚ ʦ ʨʝʘʣʴʥʦʩʪʠ ʘʜʝʢʚʘʪʥʳ ï 
ʟʥʘʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. 
ɺ ʩʣʫʯʘʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩʠʪʫʘʮʠʷ, ʚʦʦʙʱʝ ʛʦʚʦ-

ʨʷ, ʤʦʞʝʪ ʙʳʪʴ ʠʥʦʡ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʢʨʘʪʥʦʛʦ 
ʨʘʟʳʛʨʳʚʘʥʠʷ ʠʛʨʳ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʢʘʢʠʝ-ʪʦ ʠʟ ʠʛʨʦʢʦʚ (ʠʣʠ 
ʜʘʞʝ ʚʩʝ) ʥʘʙʣʶʜʘʶʪ ʥʝ ʪʦʪ ʨʝʟʫʣʴʪʘʪ, ʥʘ ʢʦʪʦʨʳʡ ʦʥʠ ʨʘʩʩʯʠʪʳʚʘ-
ʣʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʥʝʚʝʨʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʩʦʩʪʦ-
ʷʥʠʠ ʧʨʠʨʦʜʳ, ʪʘʢ ʠ ʩ ʥʝʘʜʝʢʚʘʪʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʦ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷʭ ʦʧʧʦʥʝʥʪʦʚ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶɦ ʠʡʩʷ 
ʭʘʨʘʢʪʝʨ ʨʘʚʥʦʚʝʩʠʷ ʥʘʨʫʰʘʝʪʩʷ ï ʝʩʣʠ ʠʛʨʘ ʧʦʚʪʦʨʷʝʪʩʷ, ʜʝʡʩʪʚʠʷ 
ʠʛʨʦʢʦʚ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴʩʷ. 
ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʠʡʩʷ ʭʘʨʘʢʪʝʨ 

ʨʘʚʥʦʚʝʩʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ (ʠ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, 
ʥʝʚʝʨʥʳʭ) ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʘʛʝʥʪʦʚ. ɻʦʚʦʨʷ ʥʝʬʦʨʤʘʣʴʥʦ, ʵʪʦ ʧʨʦʠʩ-
ʭʦʜʠʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʢʘʞʜʳʡ ʘʛʝʥʪ (ʢʘʢ ʨʝʘʣʴʥʳʡ, ʪʘʢ ʠ ʬʘʥʪʦʤʥʳʡ) 
ʥʘʙʣʶʜʘʝʪ ʪʦʪ ʨʝʟʫʣʴʪʘʪ ʠʛʨʳ, ʢʦʪʦʨʦʛʦ ʦʞʠʜʘʝʪ. ɼʣʷ ʬʦʨʤʘʣʴʥʦʛʦ 
ʠʟʣʦʞʝʥʠʷ ʥʘʤ ʧʦʥʘʜʦʙʠʪʩʷ ʜʦʧʦʣʥʠʪʴ ʦʧʠʩʘʥʠʝ ʨʝʬʣʝʢʩʠʚʥʦʡ 
ʠʛʨʳ. 
ʅʘʧʦʤʥʠʤ, ʯʪʦ ʨʝʬʣʝʢʩʠʚʥʘʷ ʠʛʨʘ ʟʘʜʘʝʪʩʷ ʢʦʨʪʝʞʝʤ 

{N, (Xi)i  Í N, f i(Ö)i  Í N, Q, I}, ʛʜʝ N = {1, 2, é, n} ï ʤʥʦʞʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ 
ʠʛʨʳ (ʠʛʨʦʢʦʚ, ʘʛʝʥʪʦʚ), Xi ï ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ i-ʛʦ 

ʘʛʝʥʪʘ,  f i(Ö): Q ³ Xô  Á
1
 ï ʝʛʦ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ, i Í N, I ï ʩʪʨʫʢʪʫʨʘ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ɼʦʧʦʣʥʠʤ ʵʪʫ ʢʦʥʩʪʨʫʢʮʠʶ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ 
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wi(Ö): Q ³ Xô  Wi, i Í N, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʪʦʙʨʘʞʘʝʪ ʚʝʢʪʦʨ (q, x) 
ʚ ʵʣʝʤʝʥʪ wi ʥʝʢʦʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ Wi. ʕʪʦʪ ʵʣʝʤʝʥʪ wi ʠ ʝʩʪʴ ʪʦ, ʯʪʦ 
i-ʡ ʘʛʝʥʪ ʥʘʙʣʶʜʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʳʛʨʳʚʘʥʠʷ ʠʛʨʳ. 

ʌʫʥʢʮʠʶ wi(Ö) ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʬʫʥʢʮʠʝʡ ʥʘʙʣʶʜʝʥʠʷ i-ʛʦ ʘʛʝʥʪʘ 
[174]. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʬʫʥʢʮʠʠ ʥʘʙʣʶʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤ 
ʟʥʘʥʠʝʤ ʩʨʝʜʠ ʘʛʝʥʪʦʚ. 
ɽʩʣʠ wi(q, x) = (q, x), ʪ. ʝ. Wi = Q ³ Xô, ʪʦ i-ʡ ʘʛʝʥʪ ʥʘʙʣʶʜʘʝʪ ʢʘʢ 

ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʳ, ʪʘʢ ʠ ʜʝʡʩʪʚʠʷ ʚʩʝʭ ʘʛʝʥʪʦʚ. ɽʩʣʠ, ʥʘʧʨʦʪʠʚ, 
ʤʥʦʞʝʩʪʚʦ Wi ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʪʦ i-ʡ ʘʛʝʥʪ ʥʠʯʝʛʦ ʥʝ 
ʥʘʙʣʶʜʘʝʪ. 
ʇʫʩʪʴ ʚ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʝ ʩʫʱʝʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦ-

ʚʝʩʠʝ xt , t Í S+ (ʥʘʧʦʤʥʠʤ, ʯʪʦ t ï ʧʨʦʠʟʚʦʣʴʥʘʷ ʥʝʧʫʩʪʘʷ ʢʦʥʝʯʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʜʝʢʩʦʚ ʠʟ N). ɿʘʬʠʢʩʠʨʫʝʤ i Í N ʠ ʨʘʩʩʤʦʪ-
ʨʠʤ i-ʛʦ ʘʛʝʥʪʘ. ʆʥ ʦʞʠʜʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʛʨʳ ʧʨʦʥʘʙʣʶʜʘʪʴ ʚʝʣʠ-
ʯʠʥʫ 

(1) wi (qi, xi1, é, xi ,i -1, xi, xi ,i+1, é, xin). 
ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ ʦʥ ʥʘʙʣʶʜʘʝʪ ʚʝʣʠʯʠʥʫ 

(2) wi (q, x1, é, xi -1, xi, xi+1, é, xn). 
ʇʦʵʪʦʤʫ ʪʨʝʙʦʚʘʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʣʷ i-ʘʛʝʥʪʘ ʦʟʥʘʯʘʝʪ ʩʦʚʧʘ-

ʜʝʥʠʝ ʚʝʣʠʯʠʥ (1) ʠ (2) (ʥʘʧʦʤʥʠʤ, ʯʪʦ ʵʪʠ ʚʝʣʠʯʠʥʳ ʷʚʣʷʶʪʩʷ 
ʵʣʝʤʝʥʪʘʤʠ ʥʝʢʦʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ Wi). 
ʇʫʩʪʴ ʚʝʣʠʯʠʥʳ (1) ʠ (2) ʨʘʚʥʳ, ʪ. ʝ. i-ʘʛʝʥʪ ʠ ʧʦʩʣʝ ʨʘʟʳʛʨʳʚʘ-

ʥʠʷ ʠʛʨʳ ʥʝ ʩʦʤʥʝʚʘʝʪʩʷ ʚ ʠʩʪʠʥʥʦʩʪʠ ʩʚʦʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʆʜʥʘʢʦ 
ʷʚʣʷʝʪʩʷ ʣʠ ʵʪʦ ʜʦʩʪʘʪʦʯʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʥ ʠ ʚ 
ʩʣʝʜʫʶʱʠʡ ʨʘʟ ʚʳʙʨʘʣ ʪʦ ʞʝ ʜʝʡʩʪʚʠʝ xi? ʗʩʥʦ, ʯʪʦ ʦʪʚʝʪ ʦʪʨʠʮʘ-
ʪʝʣʴʥʳʡ, ʯʪʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʤ ʥʘ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ. 
ʇʨʠʤʝʨ 2.7.1. ʇʫʩʪʴ ʚ ʨʝʬʣʝʢʩʠʚʥʦʡ ʙʠʤʘʪʨʠʯʥʦʡ ʠʛʨʝ, ʛʜʝ 

Q = {1, 2}, ʚʳʠʛʨʳʰʠ ʟʘʜʘʥʳ ʙʠʤʘʪʨʠʮʘʤʠ (ʘʛʝʥʪ 1 ʚʳʙʠʨʘʝʪ ʩʪʨʦ-
ʢʫ, ʘʛʝʥʪ 2 ï ʩʪʦʣʙʝʮ, ʪʦ ʝʩʪʴ X1 = X2 = {1; 2}), ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʘ ʈʠʩ. 
24, 
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öö
÷

õ
ææ
ç

å

)0,2()1,0(

)0,0()1,1(
     öö

÷

õ
ææ
ç

å

)2,2()1,1(

)2,1()1,0(
 

 
ʈʠʩ. 24. ʄʘʪʨʠʮʳ ʚʳʠʛʨʳʰʝʡ ʚ ʧʨʠʤʝʨʝ 2.7.1 

 
ʘ ʛʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʠʤʝʝʪ ʚʠʜ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʈʠʩ. 25. 
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ʈʠʩ. 25. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʚ ʧʨʠʤʝʨʝ 2.7.1 
 

ʇʫʩʪʴ ʧʨʠ ʵʪʦʤ q = q1 =1, q2 = q21 = 2, ʠ ʢʘʞʜʳʡ ʘʛʝʥʪ ʥʘʙʣʜʁʘʝʪ 
ʩʚʦʡ ʚʳʠʛʨʳʰ (ʪ. ʝ. ʬʫʥʢʮʠʷ ʥʘʙʣʶʜʝʥʠʷ ʘʛʝʥʪʘ ʩʦʚʧʘʜʘʝʪ ʩ ʝʛʦ 
ʬʫʥʢʮʠʝʡ ʚʳʠʛʨʳʰʘ). ʗʩʥʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ 
ʷʚʣʷʝʪʩʷ ʥʘʙʦʨ x1 = x2 = x21 = 2, ʪ. ʝ. ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʘʛʝʥʪʳ, ʘ ʪʘʢʞʝ 
21-ʘʛʝʥʪ ʠ ʚʩʝ ʧʨʦʯʠʝ ʬʘʥʪʦʤʥʳʝ ʘʛʝʥʪʳ ʚʳʙʠʨʘʶʪ ʚʪʦʨʳʝ ʜʝʡʩʪʚʠʷ. 

ʆʜʥʘʢʦ ʨʝʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʳ q = 1 ʩʪʘʥʦʚʠʪʩʷ ʠʟʚʝʩʪʥʳʤ 
ʚʪʦʨʦʤʫ ʘʛʝʥʪʫ ʧʦʩʣʝ ʨʦʟʳʛʨʳʰʘ ʠʛʨʳ (ʠ ʧʦʣʫʯʝʥʠʷ ʠʤ ʚʳʠʛʨʳʰʘ 0, 
ʚʤʝʩʪʦ ʦʞʠʜʘʝʤʦʛʦ 2). ʇʦʵʪʦʤʫ ʚ ʩʣʝʜʫʶʱʠʡ ʨʘʟ ʚʪʦʨʦʡ ʘʛʝʥʪ ʚʳ-
ʙʝʨʝʪ ʜʝʡʩʪʚʠʝ x2 = 1, ʯʪʦ ʧʦʙʫʞʜʘʝʪ ʠ ʧʝʨʚʦʛʦ ʘʛʝʥʪʘ ʠʟʤʝʥʠʪʴ ʩʚʦʝ 

ʜʝʡʩʪʚʠʝ (ʚʳʙʨʘʪʴ x1 = 1). ¶ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʚʥʦʚʝʩʠʷ ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ 

ʠ ij -ʘʛʝʥʪ, i, j  Í N, ʥʘʙʣʶʜʘʣ çʥʫʞʥʫʶè ʚʝʣʠʯʠʥʫ. ʆʥ ʦʞʠʜʘʝʪ ʚ 
ʨʝʟʫʣʪɹʘʪʝ ʠʛʨʳ ʧʨʦʥʘʙʣʶʜʘʪʴ 

(3) wj (qij , xij 1, é, xij ,j -1, xij , xij ,j+1, é, xijn). 
ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ (ʪ. ʝ. i-ʩʫʙʲʝʢʪʠʚʥʦ, ʚʝʜʴ ij -ʘʛʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʚ 

ʩʦʟʥʘʥʠʠ i-ʘʛʝʥʪʘ) ʦʥ ʥʘʙʣʶʜʘʝʪ ʚʝʣʠʯʠʥʫ 
(4) wj (qi, xi1, é, xi ,j -1, xij , xi ,j+1, é, xin).  
ʇʦʵʪʦʤʫ ʪʨʝʙʦʚʘʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʣʷ ij -ʘʛʝʥʪʘ ʦʟʥʘʯʘʝʪ ʩʦʚʧʘ-

ʜʝʥʠʝ ʚʝʣʠʯʠʥ (3) ʠ (4). 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʪ. ʝ. ʜʣʷ ti-ʘʛʝʥʪʘ, ti Í S+, ʫʩʣʦʚʠʝ ʩʪʘʙʠʣʴʥʦ-
ʩʪʠ ʦʧʨʝʜʝʣʠʤ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ xti  , ti Í S+, ʙʫʜʝʤ 
ʥʘʟrʚʘʪʴ ʩʪʘʙʠʣʴʥʳʤ ʧʨʠ ʟʘʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

I, ʝʩʣʠ ʜʣʷ ʣʶʙʦʛʦ ti Í S+ ʚʳʧʦʣʥʷʝʪʩʷ 

(5) wi (qti, xti1, é, xti ,i -1, xti, xti ,i+1, é, xtin) = 

= wi (qt, xt1, é, xt,i -1, xti, xt,i+1, é, xtn). 
ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʥʝ ʷʚʣʷʶʱʝʝʩʷ ʩʪʘʙʠʣʴʥʳʤ, ʙʫ-

ʜʝʤ ʥʘʟʳʚʘʪʴ ʥʝʩʪʘʙʠʣʴʥʳʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦ-
ʚʝʩʠʝ ʚ ʧʨʠʤʝʨʝ 2.7.1 ʷʚʣʷʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʳʤ. 
ʋʪʚʝʨʞʜʝʥʠʝ 2.7.1. ʇʫʩʪʴ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I ʠʤʝ-

ʝʪ ʩʣʦʞʥʦʩʪʴ n ʠ ʩʫʱʝʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ xti, 
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ti Í S+. ʊʦʛʜʘ ʩʠʩʪʝʤʘ ʩʦʦʪʥʦʰʝʥʠʡ (5) ʩʦʜʝʨʞʠʪ ʥʝ ʙʦʣʝʝ ʯʝʤ n 
ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʣʶʙʳʝ ʪʦʞʜʝʩʪʚʝʥʥʳʝ ʩʪʨʫʢ-

ʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ: Ili  = Imi. ʇʦʩʢʦʣʴʢʫ xti ï ʨʘʚʥʦʚʝʩʠʝ, ʠʤʝʝʤ 

qli  =qmi , xli  =xmi, Ilij  =Imij , xlij  =xmij  ʜʣʷ ʣʶʙʦʛʦ j  Í N. ʇʦɻ ʪʦʤʫ ʫʩʣʦʚʠʷ 

ʩʪʘʙʠʣʴʥʦʩʪʠ (5) ʜʣʷ li- ʠ mi-ʘʛʝʥʪʦʚ ʪʦʞʜʝʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʪ. ʊʘʢ 

ʢʘʢ ʠʤʝʝʪʩʷ n ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ (5) ʥʝ ʧʨʝʚʳʰʘʝʪ n. ¶ 
 

2.8. ʀʉʊʀʅʅʓɽ ʀ ʃʆɾʅʓɽ ʈɸɺʅʆɺɽʉʀʗ 
 
ʉʪʘʙʠʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʘʚʥʦʚʝʩʠʷ ʙʫʜʝʤ ʨʘʟʜʝʣʷʪʴ ʥʘ 

ʜʚʘ ʢʣʘʩʩʘ ï ʠʩʪʠʥʥʳʝ ʠ ʣʦʞʥʳʝ ʨʘʚʥʦʚʝʩʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʚʘ-
ʨʠʤ ʧʨʠʤʝʨʦʤ. 
ʇʨʠʤʝʨ 2.8.1. ʈʘʩʩʤʦʪʨʠʤ ʠʛʨʫ, ʚ ʢʦʪʦʨʦʡ ʫʯʘʩʪʚʫʶʪ ʪʨʠ ʘʛʝʥʪʘ 

ʩ ʮʝʣʝʚʳʤʠ ʬʫʥʢʮʠʷʤʠ 

,
)(

),,,( 321
321

i

i
iii

r

xxxx
xxxxrf

++
-=  

ʛʜʝ xi  ² 0, i Í N = {1, 2, 3}. ʎʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠ-
ʝʤ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʪʠʧʦʚ ʘʛʝʥʪʦʚ ï ʧʘʨʘʤʝʪʨʦʚ r i > 0. ɺʝʢʪʦʨ 
r = (r1, r2, r3) ʪʠʧʦʚ ʘʛʝʥʪʦʚ ʤʦʞʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʢʘʢ ʩʦʩʪʦʥ̫ʠʝ 
ʧʨʠʨʦʜʳ. ʇʨʠ ʵʪʦʤ ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʩʚʦʡ ʩʦʙ-
ʩʪʚʝʥʥʳʡ ʪʠʧ ʠʟʚʝʩʪʝʥ ʢʘʞʜʦʤʫ ʘʛʝʥʪʫ ʜʦʩʪʦʚʝʨʥʦ. 
ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʠʤʝʝʪ ʚʠʜ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʈʠʩ. 26, 

ʧʨʠ ʵʪʦʤ r2 = r3 = r, r21 = r23 = r31 = r32 =c. ʆʙʱʠʤ ʟʥʘʥʠʝʤ ʷʚʣʷʝʪʩʷ 
ʩʣʝʜʫʶʱʝʝ: ʢʘʞʜʳʡ ʠʛʨʦʢ ʟʥʘʝʪ ʩʚʦʡ ʪʠʧ ʠ ʥʘʙʣʶʜʘʝʪ ʩʫʤʤʫ ʜʝʡ-
ʩʪʚʠʡ ʦʧʧʦʥʝʥʪʦʚ. 

 

2 21 

2 

2 23 

2 1 

2 31 

3 

2 32 

 
ʈʠʩ. 26. ɻʨʘʬ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʚ ʧʨʠʤʝʨʝ 2.8.1 



 96 

ʅʝʪʨʫʜʥʦ ʚʳʯʠʩʣʠʪʴ ʝʜʠʥʩʪʚʝʥʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ 
ʵʪʦʡ ʠʛʨʳ: 
(1) x2 = x3 = (3r ï 2ʩ) / 4, 
      x21 = x23 = x31 = x32 = (2c ï r) / 4, 
      x1 = (2r1 ï 3r + 2ʩ) / 4. 
ʋʩʣʦʚʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ (ʩʤ. ʚʳʨʘʞʝʥʠʝ (5) ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʜʝ-

ʣʘ) ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
(2) x21 + x23 = x1 + x3,   x31 + x32 = x1 + x2. 
ɿʘʧʠʩʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ 2- ʠ 3-ʘʛʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ 1-, 21-,  23-, 

31-, 32-ʘʛʝʥʪʦʚ ʦʥʠ ʪʨʠʚʠʘʣʴʥʳ. 
ʇʦʜʩʪʘʚʣʷʷ (1) ʚ (2), ʧʦʣʫʯʘʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʳʤ ʠ ʜʦʩʪʘʪʦʯ-

ʥʳʤ ʫʩʣʦʚʠʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ 
(3) 2ʩ = r1 + r. 
ʇʫʩʪʴ ʫʩʣʦʚʠʝ (3) ʚʳʧʦʣʥʝʥʦ. ʊʦʛʜʘ ʨʘʚʥʦʚʝʩʥʳʝ ʜʝʡʩʪʚʠʷ ʨʝ-

ʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʪʘʢʦʚʳ: 
(4) x2 = x3 = (3r ï r1) / 4,   x1 = (3r1 ï 2r) / 4. 
ʇʨʝʜʧʦʣʦʞʠʤ ʪʝʧʝʨʴ, ʯʪʦ ʪʠʧʳ ʘʛʝʥʪʦʚ ʩʪʘʣʠ ʦʙʱʠʤ ʟʥʘʥʠʝʤ 

(ʩʤ. ʈʠʩ. 27). 

21

3

22

 
ʈʠʩ. 27. ʆʙʱʝʝ ʟʥʘʥʠʝ ʚ ʧʨʠʤʝʨʝ 2.8.1 

 
ʅʝʪʨʫʜʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʦʙʱʝʛʦ ʟʥʘʥʠʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʨʘʚʥʦʚʝʩʠʝʤ ʙʫʜʝʪ (4). ¶ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ (3) ʠʤʝʝʪ ʤʝʩʪʦ ʥʝ-

ʩʢʦʣʴʢʦ ʧʘʨʘʜʦʢʩʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ 
ʘʛʝʥʪʦʚ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʩʤ. ʈʠʩ. 26), ʦʜʥʘʢʦ ʠʭ 
ʨʘʚʥʦʚʝʩʥʳʝ ʜʝʡʩʪʚʠʷ (4) ʚ ʪʦʯʥʦʩʪʠ ʪʘʢʠʝ, ʢʘʢ ʙʳʣʠ ʙʳ ʚ ʩʣʫʯʘʝ 
ʦʜʠʥʘʢʦʚʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ (ʩʤ. ʈʠʩ. 27). ʅʘʟʦʚʝʤ ʪʘʢʦʝ ʩʪʘ-
ʙʠʣʴʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʠʩʪʠʥʥʳʤ.  

ʆʧʨʝʜʝʣʝʥʠʝ. ʇʫʩʪʴ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ xti, ti Í  S+, ʷʚʣʷʝʪʩʷ ʩʪʘ-
ʙʠʣʴʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ. ɹʫʜʝʤ ʥʘʟʳʚʘʪʴ ʝʛʦ ʠʩ-
ʪʠʥʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ, ʝʩʣʠ ʥʘʙʦʨ (x1, é, xn) ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝʤ ʚ 
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ʫʩʣʦʚʠʷʭ ʦʙʱʝʛʦ ʟʥʘʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ q  (ʠʣʠ ʦ ʥʘʙʦʨʝ 
(r1, é, rn) ʪʠʧʦʚ ʘʛʝʥʪʦʚ). 
ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝʛʦ 

ʟʥʘʥʠʷ ʣʶʙʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ. 
ʈʘʩʩʤʦʪʨʠʤ ʝʱʝ ʦʜʠʥ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʵʪʦʪ ʬʘʢʪ ʠʤʝʝʪ ʤʝʩʪʦ. 
ʋʪʚʝʨʞʜʝʥʠʝ 2.8.1. ʇʫʩʪʴ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʘʛʝʥʪʦʚ ʠʤʝʶʪ ʚʠʜ 

f i (r i, x1, é, xn) = ji (r i, xi, yi(x-i)), 

ʘ ʬʫʥʢʮʠʠ ʥʘʙʣʶʜʝʥʠʷ ï ʚʠʜ wi(q, x) = yi(x-i), i Í N. ʉʦʜʝʨʞʘʪʝʣʴʥʦ 
ʵʪʦ ʦʟʥʘʯʘʝʪ ʩʣʝʜʫʶʱʝʝ: ʚʳʠʛʨʳʰ ʢʘʞʜʦʛʦ ʘʛʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ 
ʪʠʧʘ, ʝʛʦ ʜʝʡʩʪʚʠʷ ʠ ʬʫʥʢʮʠʠ ʥʘʙʣʶʜʝʥʠʷ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʜʝʡʩʪʚʠʡ 
ʦʩʪʘʣʴʥʳʭ ʘʛʝʥʪʦʚ (ʥʦ ʥʝ ʦʪ ʠʭ ʪʠʧʦʚ). 
ʊʦʛʜʘ ʣʶʙʦʝ ʩʪʘʙʠʣʴʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ xti, ti Í S+, ï ʩʪʘʙʠʣʴʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʠ ʫʩʣʦʚʠʷ ʫʪʚʝʨʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʳ. ʊʦʛʜʘ ʜʣʷ ʣʶʙʦ-

ʛʦ i Í N ʠʤʝʝʤ: 

xi Í ),,(maxArg , iiiii
Xy

xyrf
ii

-
Í

=
ii XyÍ

maxArg ji (r i, yi, yi(xi ,-i)). 

ɺ ʩʠʣʫ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ  
yi(xi ,-i) = yi(x-i), 

ʧʦʵʪʦʤʫ 

xi Í 
ii XyÍ

maxArg ji (r i, yi, yi(x-i)) = ),,(maxArg iiii
Xy

xyrf
ii

-
Í

. 

ʇʦʩʣʝʜʥʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʟʥʘʯʘʝʪ (ʚ ʩʠʣʫ ʧʨʦʠʟʚʦʣʴʥʦʩʪʠ i Í N), 
ʯʪʦ ʥʘʙʦʨ (x1, é, xn) ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʥʳʤ ʧʨʠ ʧʦʣʥʦʡ ʠʥʬʦʨʤʠʨʦ-

ʚʘʥʥʦʩʪʠ. ¶ 
ʆʧʨʝʜʝʣʝʥʠʝ. ʉʪʘʙʠʣʴʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʥʝ ʷʚ-

ʣʷʶʱʝʝʩʷ ʠʩʪʠʥʥʳʤ, ʥʘʟʦʚʝʤ ʣʦʞʥʳʤ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʦʞʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ï ʵʪʦ ʪʘʢʦʝ ʩʪʘʙʠʣʴʥʦʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝʤ ʚ ʩʣʫ-
ʯʘʝ ʦʜʠʥʘʢʦʚʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ (ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝʛʦ 
ʟʥʘʥʠʷ). 
ʇʨʠʤʝʨ 2.8.2. ʇʫʩʪʴ ʚ ʨʝʬʣʝʢʩʠʚʥʦʡ ʙʠʤʘʪʨʠʯʥʦʡ ʠʛʨʝ, ʛʜʝ 

Q = {1, 2}, ʚʳʠʛʨʳʰʠ ʟʘʜʘʥʳ ʙʠʤʘʪʨʠʮʘʤʠ (ʘʛʝʥʪ 1 ʚʳʙʠʨʘʝʪ ʩʪʨʦ-
ʢʫ, ʘʛʝʥʪ 2 ï ʩʪʦʣʙʝʮ, ʪʦ ʝʩʪʴ X1 = X2 = {1; 2}) ʥʘ ʈʠʩ. 28. 

q = 1                 q = 2 

öö
÷

õ
ææ
ç

å

)3,3()4,1(

)1,4()2,2(
     öö

÷

õ
ææ
ç

å

)1,1()0,3(

)3,0()2,2(
 

ʈʠʩ. 28. ʄʘʪʨʠʮʳ ʚʳʠʛʨʳʰʝʡ ʚ ʧʨʠʤʝʨʝ 2.8.2 
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ʇʫʩʪʴ, ʜʘʣʝʝ, ʚ ʨʝʘʣʴʥʦʩʪʠ  q = 2, ʦʜʥʘʢʦ ʦʙʘ ʘʛʝʥʪʘ ʩʯʠʪʘʶʪ 

ʦʙʱʠʤ ʟʥʘʥʠʝʤ q = 1. ʂʘʞʜʳʡ ʘʛʝʥʪ ʥʘʙʣʶʜʘʝʪ ʧʘʨʫ (x1, x2), ʢʦʪʦʨʘʷ 
ʠ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʥʘʙʣʶʜʝʥʠʷ. 
ʀʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʢʘʞʜʳʤ ʘʛʝʥʪʦʤ 

ʜʝʡʩʪʚʠʷ 1. ɽʩʣʠ ʙʳ ʦʙʱʠʤ ʟʥʘʥʠʝʤ ʙʳʣʦ ʙʳ ʨʝʘʣʴʥʦʝ ʩʦʩʪʦʥ̫ʠʝ 
ʧʨʠʨʦʜʳ, ʨʘʚʥʦʚʝʩʥʳʤ ʙʳʣ ʙʳ ʚʳʙʦʨ ʢʘʞʜʳʤ ʘʛʝʥʪʦʤ ʜʝʡʩʪʚʠʷ 2. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʠʛʨʳʰʠ ʘʛʝʥʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʨʘʚʥʦʚʝʩʠʠ 
ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʴʰʠʤʠ, ʯʝʤ ʝʩʣʠ ʙʳ ʦʙʱʠʤ ʟʥʘʥʠʝʤ ʙʳʣʦ ʨʝʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʳ. ¶ 
 

2.9. ʉʃʋʏɸʁ ʅɸɹʃʖɼɸɽʄʓʍ ɼɽʁʉʊɺʀʁ ɸɻɽʅʊʆɺ 
 
ɺ ʨʘʟʜʝʣʝ 2.2 ʧʨʠʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦ-

ʚʝʩʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʢʘʢ ʥʘʙʦʨ ʩʫʙʲʝʢʪʠʚʥʳʭ 
ʨʘʚʥʦʚʝʩʠʡ ï i-ʡ (ʨʝʘʣʴʥʳʡ) ʘʛʝʥʪ, i Í N, ʦʙʣʘʜʘʶʱʠʡ ʩʪʨʫʢʪʫʨʦʡ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I i, ʦʧʨʝʜʝʣʷʝʪ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ (*

six (I is))s Í S, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝʤ ʩ ʝʛʦ ʩʫʙʲʝʢʪʠʚʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʦʥ ʦʞʠʜʘʝʪ ʦʪ j -ʛʦ ʨʝʘʣʴʥʦʛʦ ʘʛʝʥʪʘ, j  Í N, ʚʳʙʦʨʘ ʜʝʡ-

ʩʪʚʠʷ 
*

ijx (I i j) (ʥʘʧʦʤʥʠʤ, ʯʪʦ ʬʘʥʪʦʤʥʳʡ ij -ʘʛʝʥʪ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʤ j -

ʛʦ ʘʛʝʥʪʘ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ i-ʛʦ). 
ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʬʫʥʢʮʠʝʡ ʥʘʙʣʶ-

ʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨ ʜʝʡʩʪʚʠʡ ʚʩʝʭ ʘʛʝʥʪʦʚ: 

wi (q, x1,é, xn) = (x1,é, xn). 
ʊʦʛʜʘ ʩʪʘʙʠʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ 

x
*
 = ( *

ixs)i  ÍN, s ÍS, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʩʣʝʜʫʶʱʝʤʫ ʩʦʦʪʥʦʰʝʥʠʶ: 

(1) " i Í N, " s Í S   *

ixs  = *

ix . 

ʉʦʦʪʥʦʰʝʥʠʝ (1) ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʣʶʙʦʛʦ ʨʝʘʣʴʥʦʛʦ ʘʛʝʥ-
ʪʘ ʩʦʚʧʘʜʘʝʪ ʩ ʜʝʡʩʪʚʠʝʤ, ʦʞʠʜʘʝʤʳʤ ʦʪ ʥʝʛʦ ʣʶʙʳʤ ʜʨʫʛʠʤ (ʨʝ-
ʘʣʴʥʳʤ ʠʣʠ ʬʘʥʪʦʤʥʳʤ) ʘʛʝʥʪʦʤ. 
ɺʚʝʜʝʤ ʩʣʝʜʫʶʱʝʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʣʝʚʳʭ 

ʬʫʥʢʮʠʡ f i(Ö) ʠ ʤʥʦʞʝʩʪʚ Q, Xi: 

ɸ1. ɼʣʷ ʣʶʙʳʭ i Í N, s Í S, ʣʶʙʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ qsi Í Q ʠ 

q'si Í Q ʪʘʢʠʭ, ʯʪʦ qsi  ̧q'si, ʠ ʜʣʷ ʣʶʙʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠʛʨʳ 
*

, iix -s  Í X-i = Ô
i̧j

jX  

(2) BRi(qsi, 
*

, iix -s ) Æ BRi(q'si, 
*

, iix -s ) = Å, 
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ʛʜʝ BRi(qsi, 
*

, iix -s ) = ),...,,,,...,,(maxArg **

1,

*

1,

*

1 iniiiiiiii
Xy

xxyxxf
ii

sssssq +-
Í

. 

ʋʪʚʝʨʞʜʝʥʠʝ 2.9.1. ʇʫʩʪʴ ʚʳʧʦʣʥʝʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ɸ1 ʠ ʩʫ-
ʱʝʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ x

*
. ʊʦʛʜʘ x

*
 ̫ ʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴ-

ʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 
ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʛʨʳ ʪʘʢʦʚʘ, ʯʪʦ 

(3) " i Í N,   " s Í S   qsi = qi. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ ʚʳʧʦʣʥʝʥʦ (3). ʊʦʛʜʘ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨ-

ʤʠʨʦʚʘʥʥʦʩʪʠ ʠʛʨʳ ʠʤʝʝʪ ʝʜʠʥʠʯʥʫʶ ʛʣʫʙʠʥʫ ʠ " i Í N, " s Í S  

Isi = I i, ʦʪʢʫʜʘ ʩʨʘʟʫ ʩʣʝʜʫʝʪ ʨʘʚʝʥʩʪʚʦ *

ixs  = *

ix  (ʩʤ. ʚʪʦʨʦʝ ʫʩʣʦʚʠʝ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ). ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʢʘʟʘ-
ʥʘ. 
ɼʦʢʘʞʝʤ ʜʦʩʪʘʪʦʯʥʦʩʪʴ. ʇʫʩʪʴ ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ (1), ʥʦ ʩʫʱʝ-

ʩʪʚʫʶʪ ʪʘʢʠʝ i Í N ʠ s Í S, ʯʪʦ qsi  ̧qi. 

ʇʦʩʢʦʣʴʢʫ *

ix  ʠ *

ixs  ʷʚʣʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ x
*
, ʦʥʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʦʦʪʥʦʰʝʥʠʷʤ 

îí

î
ì
ë

Í

Í

-

-

).,(

),,(

*

,

*

*

,

*

iiiii

iiiii

xBRx

xBRx

sss q

q
 

ʉ ʫʯʝʪʦʤ (1) ʧʦʩʣʝʜʥʶʶ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

îí

î
ì
ë

Í

Í

-

-

),,(

),,(

**

**

iiii

iiii

xBRx

xBRx

sq

q
 

ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ BRi(qi, 
*

ix-) Æ BRi(q'si, 
*

ix-)  ̧Å. 

ʇʨʠʰʣʠ ʢ ʧʨʦʪʠʚʦʨʝʯʠʶ ʩ (2). ¶ 
ʉʣʝʜʩʪʚʠʝ. ɽʩʣʠ ʚʳʧʦʣʥʝʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ɸ1, ʪʦ ʩʪʘʙʠʣʴʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʘʚʥʦʚʝʩʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ 
ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ (3), ʪʦ ʝʩʪʴ ʚ ʨʘʤ-
ʢʘʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʝʜʠʥʠʯʥʦʡ ʛʣʫʙʠʥʳ. ʇʨʠ ʵʪʦʤ, ʚ 
ʯʘʩʪʥʦʩʪʠ, ʥʝʚʦʟʤʦʞʥʳ ʣʦʞʥʳʝ ʨʘʚʥʦʚʝʩʠʷ. 
ʋʤʝʩʪʥʦ ʦʪʤʝʪʠʪʴ ʘʥʘʣʦʛʠʶ ʤʝʞʜʫ ʫʩʣʦʚʠʝʤ ɸ1 ʠ çʫʩʣʦʚʠʝʤ 

ʨʘʚʥʦʧʨʘʚʠʷ ʬʫʥʢʮʠʡ ʧʨʝʜʧʦʯʪʝʥʠʷè ʚ [20, ʩ. 259]. 
ʇʨʠ ʦʩʣʘʙʣʝʥʠʠ ʪʨʝʙʦʚʘʥʠʷ (1) ʨʝʟʫʣʴʪʘʪ ʫʪʚʝʨʞʜʝʥʠʷ 2.9.1 ʪʝ-

ʨʷʝʪ ʩʠʣʫ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʯʠʪʘʪʴ çʩʪʘʙʠʣʴʥʳʤè ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 
ʨʘʚʥʦʚʝʩʠʝ x

*
, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʩʚʦʡʩʪʚʫ 

(4) " i, j  Í N   
*

jix  = *

ix  
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(ʜʝʡʩʪʚʠʝ ʣʶʙʦʛʦ ʨʝʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʩʦʚʧʘʜʘʝʪ ʩ ʜʝʡʩʪʚʠʝʤ, ʦʞʠʜʘʝ-
ʤʳʤ ʦʪ ʥʝʛʦ ʣʶʙʳʤ ʜʨʫʛʠʤ ʨʝʘʣʴʥʳʤ ʘʛʝʥʪʦʤ), ʪʦ ʚ ʨʘʤʢʘʭ ʧʨʝʜʧʦ-
ʣʦʞʝʥʠʷ ɸ1 ʩʫʱʝʩʪʚʫʶʪ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʥʝ ʫʜʦʚʣʝ-
ʪʚʦʨʷʶʱʠʝ (3), ʧʨʠ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 
ʨʘʚʥʦʚʝʩʠʷ çʩʪʘʙʠʣʴʥʳè ʚ ʩʤʳʩʣʝ ʚʳʨʘʞʝʥʠʷ (4). 
ʋʪʚʝʨʞʜʝʥʠʝ 2.9.1 ʚʘʞʥʦ ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʜʘʯ ʘʥʘʣʠʟʘ, ʪʘʢ ʠ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʜʘʯ ʩʠʥʪʝʟʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʚʦʡʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥ-
ʥʦʛʦ ʢʣʘʩʩʘ ʩʠʪʫʘʮʠʡ (ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ ɸ1) ʚʳʜʝʣʷʪʴ 
ʧʨʠ ʧʦʤʦʱʠ ʫʩʣʦʚʠʷ (3) ʤʥʦʞʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʠ 
ʢʦʪʦʨʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʘʚʥʦʚʝʩʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʪʘʙʠʣʴʥʳʤʠ. ʉ 
ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʫʪʚʝʨʞʜʝʥʠʝ 
2.9.1 ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡ-
ʩʪʚʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʪʘʙʠʣʴʥʦʤʫ ʨʘʚʥʦʚʝʩʠʶ ʠʛʨʳ ʫʧʨʘʚʣʷʝʤʳʭ 
ʩʫʙʲʝʢʪʦʚ. 
ʇʫʩʪʴ ʪʝʧʝʨʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ ʥʘʙʣʶʜʘʝʤʳ, ʪ. ʝ. 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ (1). ʆʜʥʘʢʦ ʢʘʞʜʳʡ ʠʟ n ʘʛʝʥ-

ʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤ ʪʠʧʦʤ r i ² 0, i Í N, ʠ ʪʠʧ ʘʛʝʥʪʘ ʜʦʩʪʦʚʝʨ-
ʥʦ ʝʤʫ ʠʟʚʝʩʪʝʥ, ʥʦ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʥʝ ʠʟʚʝʩʪʝʥ ʦʩʪʘʣʥɹʳʤ ʘʛʝʥʪʘʤ. 
ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ i-ʛʦ ʘʛʝʥʪʘ ʠʤʝʝʪ ʚʠʜ f i(r i, x), 
ʪ. ʝ. ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʪʠʧʘ, ʥʦ ʥʝ ʦʪ ʪʠʧʦʚ ʦʧʧʦʥʝʥʪʦʚ. 
ʆʪʥʦʩʠʪʝʣʴʥʦ ʪʠʧʦʚ ʢʘʞʜʳʡ ʠʟ ʘʛʝʥʪʦʚ ʠʤʝʝʪ ʠʝʨʘʨʭʠʶ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʡ I i, ʩʦʩʪʦʷʱʫʶ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪ: r ij  ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ i-
ʛʦ ʘʛʝʥʪʘ ʦ ʪʠʧʝ j -ʛʦ ʘʛʝʥʪʘ, r ijk ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ i-ʛʦ ʘʛʝʥʪʘ ʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷʭ j -ʛʦ ʘʛʝʥʪʘ ʦ ʪʠʧʝ k-ʛʦ ʘʛʝʥʪʘ ʠ ʪ.ʜ., i, j , k Í N. 
ʉʦʜʝʨʞʘʪʝʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʦʙʩʫʞʜʝʥʠʷʤʠ ʚ ʪʝʨʤʠʥʘʭ ʥʝ-

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ q ʠ ʚ ʪʝʨʤʠʥʘʭ ʚʝʢʪʦʨʘ ʪʠʧʦʚ 

r = (r1, r2, é, rn) Í
n
+Á  ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʙʦʣʝʝ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʟʥʘʯʝʥʠʝ q (ʩʦʩʪʦ-
ʷʥʠʝ ʧʨʠʨʦʜʳ) ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʥʘʙʣʶʜʘʝʪʩʷ ʘʛʝʥʪʦʤ (ʷʚʣʷʝʪʩʷ ʟʥʘʯʠ-
ʤʳʤ ʘʨʛʫʤʝʥʪʦʤ ʬʫʥʢʮʠʠ ʥʘʙʣʶʜʝʥʠʷ). ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʥʘʧʨʦ-
ʪʠʚ, ʪʠʧʳ ʦʧʧʦʥʝʥʪʦʚ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʥʝ ʷʚʣʷʶʪʩʷ 
ʥʘʙʣʶʜʘʝʤʳʤʠ (ʥʝ ʷʚʣʷʶʪʩʷ ʘʨʛʫʤʝʥʪʘʤʠ ʬʫʥʢʮʠʠ ʥʘʙʣʶʜʝʥʠʷ). 
ʇʨʠ ʵʪʦʤ, ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʠʶ 2.9.1, ʚʩʝ ʩʪʘʙʠʣʴʥʳʝ ʨʘʚʥʦʚʝʩʠʷ 
ʷʚʣʷʶʪʩʷ ʠʩʪʠʥʥʳʤʠ. ʇʦʵʪʦʤʫ ʩʦʩʨʝʜʦʪʦʯʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʠʩʩʣʝʜʦ-
ʚʘʥʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ. 
ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ɸ1 ʠ ʫʪʚʝʨʞʜʝʥʠʝ 

2.9.1 ʧʝʨʝʧʠʰʝʤ ʩʣʝʜʫʶɦ ʠʤ ʦʙʨʘʟʦʤ. 
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ɸ1
r
. ɼʣʷ ʣʶʙʳʭ i Í N, s Í S, ʣʶʙʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ rsi ʠ r'si ʪʘ-

ʢʠʭ, ʯʪʦ rsi  ̧r'si, ʠ ʜʣʷ ʣʶʙʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠʛʨʳ *

, iix -s  Í X-i 

BRi(rsi, 
*

, iix -s ) Æ BRi(r'si, 
*

, iix -s ) = Å, 

ʛʜʝ BRi(rsi, 
*

, iix -s ) = ),...,,,,...,,(maxArg **
1,

*
1,

*
1 iniiiiiiii

Xy
xxyxxrf

ii

sssss +-
Í

. 

ʋʪʚʝʨʞʜʝʥʠʝ 2.9.2. ʇʫʩʪʴ ʚʳʧʦʣʥʝʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ɸ1
r
 ʠ ʩʫ-

ʱʝʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ x
*
. ʊʦʛʜʘ x

*
 ̫ ʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴ-

ʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʘʚʥʦʚʝʩʠʝʤ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, 
ʝʩʣʠ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʛʨʳ ʪʘʢʦʚʘ, ʯʪʦ 

" i Í N,   " s Í S   rsi = r i. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ 2.9.2 ʜʦʩʣʦʚʥʦ ʧʦʚʪʦʨʷʝʪ ʜʦʢʘʟʘ-

ʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ 2.9.1, ʥʘʜʦ ʣʠʰʴ ʟʘʤʝʥʠʪʴ q ʥʘ r ʠ ɸ1 ʥʘ ɸ1
r
. 

ʆʧʨʝʜʝʣʠʤ ʩʣʝʜʫʶʱʠʝ ʤʥʦʞʝʩʪʚʘ: 

ï ʤʥʦʞʝʩʪʚʦ Y ʧʘʨ (x, I) ʪʘʢʠʭ, ʯʪʦ x Í X', I Í À ʠ ʚʝʢʪʦʨ 
ʜʝʡʩʪʚʠʡ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ x ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʥʳʤ

25
 ʧʨʠ 

ʩʪʨʫʢʪʫʨʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I, ʛʜʝ À ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʚʦʟ-
ʤʦʞʥʳʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. 

ï ʤʥʦʞʝʩʪʚʦ YX(I) Ì X' ʚʝʢʪʦʨʦʚ ʜʝʡʩʪʚʠʡ ʨʝʘʣʴʥʳʭ ʘʛʝʥ-
ʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʨʘʚʥʦʚʝʩʥʳʤʠ ʧʨʠ ʩʪʨʫʢʪʫʨʝ ʠʥʬʦʨʤʠʨʦʚʘʥ-
ʥʦʩʪʠ I; 

ï ʤʥʦʞʝʩʪʚʦ YI(x) Ì À ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʠ 
ʢʦʪʦʨʳʭ ʚʝʢʪʦʨ ʜʝʡʩʪʚʠʡ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ x ʷʚʣʷʝʪʩʷ ʨʘʚʥʦ-
ʚʝʩʥʳʤ (ʨʝʰʝʥʠʝ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ). 
ʆʧʨʝʜʝʣʠʤ ʪʘʢʞʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʵʪʠʭ ʤʥʦʞʝʩʪʚ, ʚʳʜʝʣʷʝʤʳʝ 

ʪʨʝʙʦʚʘʥʠʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ: 
ï ʤʥʦʞʝʩʪʚʦ Y

s
 ʧʘʨ (x, I) ʪʘʢʠʭ, ʯʪʦ x Í X', I Í À ʠ ʚʝʢʪʦʨ 

x ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʳʤ
26

 ʧʨʠ ʩʪʨʫʢʪʫʨʝ ʠʥʬʦʨʤʠ-
ʨʦʚʘʥʥʦʩʪʠ I; 

ï ʤʥʦʞʝʩʪʚʦ YX
s
(I) Ì X' ʚʝʢʪʦʨʦʚ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ, ʷʚʣ̫-

ʶʱʠʭʩʷ ʩʪʘʙʠʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʳʤʠ ʧʨʠ ʩʪʨʫʢʪʫʨʝ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʠ I; 

ï ʤʥʦʞʝʩʪʚʦ YI
s
(x) Ì À ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʚʝʢʪʦʨ ʜʝʡʩʪʚʠʡ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ x ʷʚʣʷʝʪʩʷ ʩʪʘ-
ʙʠʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʳʤ. 

                                                                 
25 ʊʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ çʨʝʘʣʴʥʦʡè ʯʘʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ 
ʥʘʙʦʨʦʤ ʜʝʡʩʪʚʠʡ ʢʘʢ ʨʝʘʣʴʥʳʭ, ʪʘʢ ʠ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ. 
26 ʊʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ çʨʝʘʣʴʥʦʡè ʯʘʩʪʴʶ ʩʪʘʙʠʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 



 102 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ I0 ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʝʜʠʥʠʯʥʦʡ 
ʛʣʫʙʠʥʳ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ ʚʝʢʪʦʨ r ʠʩʪʠʥʥʳʭ ʪʠʧʦʚ 

ʘʛʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. ɿʘʤʝʪʠʤ, ʯʪʦ YX
s
(I0) = YX(I0) ï 

ʣʶʙʦʡ ʨʘʚʥʦʚʝʩʥʳʡ ʚʝʢʪʦʨ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʙʱʝʤʫ ʟʥʘʥʠʶ, ï 
ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʳʤ. 
ɺ ʪʝʨʤʠʥʘʭ ʚʚʝʜʝʥʥʳʭ ʤʥʦʞʝʩʪʚ ʠʩʪʠʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʦʙʨʘʟʫʝʪ 

ʣʶʙʘʷ ʧʘʨʘ (x, I) Í Y
s
 ʪʘʢʘʷ, ʯʪʦ (x, I0) Í Y. ʉʦʜʝʨʞʘʪʝʣʴʥʦ ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʢʪʦʨ ʜʝʡʩʪʚʠʡ x ʦʩʪʘʥʝʪʩʷ (ʩʪʘʙʠʣʴʥʦ-)ʨʘʚʥʦʚʝʩʥʳʤ, 
ʝʩʣʠ ʚʝʢʪʦʨ ʪʠʧʦʚ ʩʪʘʥʝʪ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. 

ʃʦʞʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʦʙʨʘʟʫʝʪ ʣʶʙʘʷ ʧʘʨʘ (x, I) Í Y
s
 ʪʘʢʘʷ, ʯʪʦ 

(x, I0) Î Y. ʉʦʜʝʨʞʘʪʝʣʴʥʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʢʪʦʨ ʜʝʡʩʪʚʠʡ x ʧʝʨʝ-
ʩʪʘʥʝʪ ʙʳʪʴ ʨʘʚʥʦʚʝʩʥʳʤ, ʝʩʣʠ ʚʝʢʪʦʨ ʪʠʧʦʚ ʩʪʘʥʝʪ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. 

ʇʫʩʪʴ ʚʝʢʪʦʨ x
*
 = ( *

1x ,é,
*
nx ) ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʳʤ. 

ʆʧʨʝʜʝʣʠʤ ʜʣʷ ʢʘʞʜʦʛʦ i Í N ʩʣʝʜʫʶʱʠʝ ʤʥʦʞʝʩʪʚʘ: 

ri = { r iÍ +Á | ),( **
iiii xrBRx -Í }.  

ʕʪʠ ʤʥʦʞʝʩʪʚʘ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. 
ʇʦʵʪʦʤʫ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʜʚʘ ʫʪʚʝʨʞʜʝʥʠʷ, ʧʨʦʷʩ-
ʥʷʶʱʠʝ ʩʚʷʟʴ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦ-
ʩʪʴʶ ʨʘʚʥʦʚʝʩʠʷ. 
ʋʪʚʝʨʞʜʝʥʠʝ 2.9.3. ʇʫʩʪʴ x

*
 ï ʩʪʘʙʠʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʳʡ ʚʝʢʪʦʨ 

ʜʝʡʩʪʚʠʡ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ. ɽʩʣʠ ʜʣʷ ʣʶʙʦʛʦ i Í N ʤʥʦʞʝʩʪʚʦ ri 
ʩʦʩʪʦʠʪ ʨʦʚʥʦ ʠʟ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʪʦ ʚʝʢʪʦʨ ʪʠʧʦʚ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ 
ʟʥʘʥʠʝʤ (ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʚʥʦʚʝʩʠʝ ʠʩʪʠʥʥʦʝ). 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ x

*
 ï ʩʪʘʙʠʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʳʡ ʚʝʢʪʦʨ ʠ ʜʣʷ 

ʣʶʙʦʛʦ i Í N ʤʥʦʞʝʩʪʚʦ ri ʩʦʩʪʦʠʪ ʨʦʚʥʦ ʠʟ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʇʨʝʜ-

ʧʦʣʦʞʠʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ i ʠ s, ʯʪʦ rsi  ̧r i. ʀʟ ʩʪʘʙʠʣʴʥʦʩʪʠ 
ʨʘʚʥʦʚʝʩʠʷ ʚʳʪʝʢʘʝʪ, ʯʪʦ 

îí

î
ì
ë

Í

Í

-

-

),,(

),,(

**

**

iiii

iiii

xrBRx

xrBRx

s

 

ʦʪʢʫʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʤʥʦʞʝʩʪʚʘ ri ʚʳʪʝʢʘʝʪ, ʯʪʦ ʥʝʩʦʚʧʘʜʘʁ ʱʠʝ 

rsi ʠ r i ʧʨʠʥʘʜʣʝʞʘʪ ʵʪʦʤʫ ʤʥʦʞʝʩʪʚʫ. ʇʦʣʫʯʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʪʝʤ, 

ʯʪʦ ʦʥʦ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ. ¶ 
ʋʪʚʝʨʞʜʝʥʠʝ 2.9.4. ɽʩʣʠ ʚʝʢʪʦʨ ʜʝʡʩʪʚʠʡ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ x

*
 

ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʳʤ ʧʨʠ ʥʝʢʦʪʦʨʦʡ ʩʪʨʫʢʪʫʨʝ ʠʥʬʦʨ-

ʤʠʨʦʚʘʥʥʦʩʪʠ, ʪʦ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʠ ʣʶʙʳʭ i Í N ʠ 

s Í S  ʚʳʧʦʣʥʷʝʪʩʷ rsi Í ri. 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ ʨʘʚʥʦʚʝʩʠʝ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ. ʊʦʛʜʘ 

" i Í N " s Í S ʚʳʧʦʣʥʷʝʪʩʷ ),( **
iiii xrBRx -Í s
, ʪ. ʝ. rsi Í ri. ¶ 

ʋʪʚʝʨʞʜʝʥʠʝ 2.9.4 ʥʘʢʣʘʜʳʚʘʝʪ ʜʦʚʦʣʴʥʦ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 
ʥʘ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ: ʝʩʣʠ ʨʘʚʥʦʚʝʩʠʝ ʷʚʣʷʝʪʩʷ ʩʪʘ-
ʙʠʣʴʥʳʤ, ʪʦ ʚʩʝ ʪʠʧʳ ʨʝʘʣʥɹʳʭ ʘʛʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʪʠʧʘʭ ʧʨʠʥʘʜʣʝʞʘʪ ʤʥʦʞʝʩʪʚʘʤ ri. 
 

2.10. ʈɽʌʃɽʂʉʀɺʅʓɽ ʀɻʈʓ ʀ ɹɸʁɽʉʆɺʓ ʀɻʈʓ 
 
ʅʘʨʷʜʫ ʩ ʨʝʬʣʝʢʩʠʚʥʳʤʠ ʠʛʨʘʤʠ ʚʦʟʤʦʞʥʳʤ ʤʝʪʦʜʦʤ ʪʝʦʨʝʪʠ-

ʢʦ-ʠʛʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-
ʩʪʠ ʷʚʣʷʶʪʩʷ ʙʘʡʝʩʦʚʳ ʠʛʨʳ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ ʢʦʥʮʝ 60-ʭ ʛʦʜʦʚ 
XX ʚ. ɼʞ. ʍʘʨʰʘʥʴʠ [227]. ɺ ʙʘʡʝʩʦʚʳʭ ʠʛʨʘʭ ʚʩʷ ʯʘʩʪʥʘʷ (ʪ. ʝ. ʥʝ 
ʷʚʣʷʶʱʘʷʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ) ʠʥʬʦʨʤʘʮʠʷ, ʠʤʝʶʱʘʷʩʷ ʫ ʘʛʝʥʪʘ ʥʘ 
ʤʦʤʝʥʪ ʚʳʙʦʨʘ ʠʤ ʩʚʦʝʛʦ ʜʝʡʩʪʚʠʷ, ʥʘʟʳʚʘʝʪʩʷ ʪʠʧʦʤ ʘʛʝʥʪʘ. ʇʨʠ 
ʵʪʦʤ ʢʘʞʜʳʡ ʘʛʝʥʪ, ʟʥʘʷ ʩʚʦʡ ʪʠʧ, ʠʤʝʝʪ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʠʧʘʭ 
ʦʩʪʘʣʴʥʳʭ ʘʛʝʥʪʦʚ (ʚ ʚʠʜʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ). ʌʦʨ-
ʤʘʣʴʥʦ ʙʘʡʝʩʦʚʘ ʠʛʨʘ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʥʘʙʦʨʦʤ: 
ï ʤʥʦʞʝʩʪʚʦʤ N ʘʛʝʥʪʦʚ; 
ï ʤʥʦʞʝʩʪʚʘʤʠ Ri ʚʦʟʤʦʞʥʳʭ ʪʠʧʦʚ ʘʛʝʥʪʦʚ, ʛʜʝ ʪʠʧ i-ʛʦ ʘʛʝʥʪʘ 

r i Í Ri, i Í N, ʚʝʢʪʦʨ ʪʠʧʦʚ r = (r1, r2, é, rn) Í Rô = Ô
ÍNi

iR ; 

ï ʤʥʦʞʝʩʪʚʦʤ Xô = Ô
ÍNi

iX  ʜʦʧʫʩʪʠʤʳʭ ʚʝʢʪʦʨʦʚ ʜʝʡʩʪʚʠʡ ʘʛʝʥ-

ʪʦʚ; 

ï ʥʘʙʦʨʦʤ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ f i: Rô³ Xô  Á
1
 (ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ 

ʘʛʝʥʪʘ ʟʘʚʠʩʠʪ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʪ ʪʠʧʦʚ ʠ ʜʝʡʩʪʚʠʡ ʚʩʝʭ ʘʛʝʥ-
ʪʦʚ);  

ï ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ Fi(Ö|r i) Í D(R-i), i Í N, ʘʛʝʥʪʦʚ (ʟʜʝʩʴ ʯʝʨʝʟ R-i 
ʦʙʦʟʥʘʯʝʥʦ ʤʥʦʞʝʩʪʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʥʘʙʦʨʦʚ ʪʠʧʦʚ ʚʩʝʭ ʘʛʝʥ-

ʪʦʚ, ʢʨʦʤʝ i-ʛʦ, R-i = Ô
Í }{\ iNj

jR , ʘ ʯʝʨʝʟ D(R-i) ʦʙʦʟʥʘʯʝʥʦ ʤʥʦʞʝ-

ʩʪʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʥʘ R-i). 
ʈʝhʝʥʠʝʤ ʙʘʡʝʩʦʚʦʡ ʠʛʨʳ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝ ɹʘʡʝʩʘïʅʵʰʘ, 

ʦʧʨʝʜʝʣʷʝʤʦʝ ʢʘʢ ʥʘʙʦʨ ʩʪʨʘʪʝʛʠʡ ʘʛʝʥʪʦʚ ʚʠʜʘ *

ix : Ri  Xi, i Í N, 

ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʠʟʠʨʫʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʭ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ: 
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(1) NiÍ"  
ii Xx

ii Argrx
Í

Í max)(*

ñ
Ô
¸

-Í

ij

ji Rr

f i(r, xi  ,
 *

ix- (r -i))
 
 dFi(r -i| r i), 

ʛʜʝ *
ix-(r -i) ʦʙʦʟʥʘʯʘʝʪ ʥʘʙʦʨ ʩʪʨʘʪʝʛʠʡ ʚʩʝʭ ʘʛʝʥʪʦʚ, ʢʨʦʤʝ i-ʛʦ. 

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʚ ʙʘʡʝʩʦʚʦʡ ʠʛʨʝ ʩʪʨʘʪʝʛʠʝʡ ʘʛʝʥʪʘ ʷʚʣʷʝʪʩʷ ʥʝ 
ʜʝʡʩʪʚʠʝ, ʘ ʬʫʥʢʮʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʘ ʦʪ ʝʛʦ ʪʠʧʘ. 
ʄʦʜʝʣʴ ɼʞ. ʍʘʨʰʘʥʴʠ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤ ʦʙ-

ʨʘʟʦʤ (ʩʤ. [227]). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʜʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʚʩʝ ʘʛʝʥʪʳ 

ʟʥʘʶʪ ʘʧʨʠʦʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ F(r) Í D(Rô) ʠ, ʫʟʥʘʚ ʩʦʙ-
ʩʪʚʝʥʥʳʡ ʪʠʧ, ʚʳʯʠʩʣʷʶʪ ʠʟ ʥʝʛʦ ʧʦ ʬʦʨʤʫʣʝ ɹʘʡʝʩʘ ʫʩʣʦʚʥʦʝ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ Fi(r -i| r i). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʛʝʥʪʦʚ 

{Fi(Ö|Ö)} iÍN  ʥʘʟʳʚʘʶʪʩʷ ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ (ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ 
ʦʙʱʠʤ ʟʥʘʥʠʝʤ ï ʢʘʞʜʳʡ ʘʛʝʥʪ ʤʦʞʝʪ ʠʭ ʚʳʯʠʩʣʠʪʴ, ʟʥʘʝʪ, ʯʪʦ ʵʪʦ 
ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʦʩʪʘʣʴʥʳʝ ʠ ʪ. ʜ.). 
ɼʨʫʛʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʫʩʪʴ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʢʦʪʦʨʳʡ ʥʘʙʦʨ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʠʛʨʳ ʚʩʝʚʦʟʤʦʞʥʳʭ 
ʪʠʧʦʚ. ʂʘʞʜʳʡ ʪʘʢʦʡ çʧʦʪʝʥʮʠʘʣʴʥʳʡè ʘʛʝʥʪ ʚʳʙʠʨʘʝʪ ʩʚʦʶ ʩʪʨʘʪʝ-
ʛʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʛʦ ʪʠʧʘ, ʧʦʩʣʝ ʯʝʛʦ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ 
ʚʳʙʠʨʘʝʪʩʷ n çʘʢʪʫʘʣʴʥʳʭè ʫʯʘʩʪʥʠʢʦʚ ʠʛʨʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷ ʘʛʝʥʪʦʚ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʳ (ʭʦʪʷ 
ʠ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ). ʆʪʤʝʪʠʤ, ʯʪʦ ʚ [227] ʵʪʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 
ʥʘʟʚʘʥʘ ʠʛʨʦʡ ɿʝʣʴʪʝʥʘ (ʈ. ɿʝʣʴʪʝʥ ï ʣʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ 
ʧʦ ʵʢʦʥʦʤʠʢʝ 1994 ʛʦʜʘ, ʚʤʝʩʪʝ ʩ ɼʞ. ʅʵʰʝʤ ʠ ɼʞ. ʍʘʨʰʘʥʴʠ). 
ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʫʩʣʦʚʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. ʋʜʦʙʥʦ ʦʧʠʩʳʚʘʪʴ ʝʝ ʩʣʝʜʫ-
ʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʫʩʪʴ ʚʳʠʛʨʳʰʠ ʘʛʝʥʪʦʚ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʜʝʡʩʪʚʠʡ ʠ 

ʦʪ ʥʝʢʦʪʦʨʦʛʦ ʧʘʨʘʤʝʪʨʘ q Í Q (çʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳè, ʢʦʪʦʨʦʝ 
ʤʦʞʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʠ ʢʘʢ ʥʘʙʦʨ ʪʠʧʦʚ ʘʛʝʥʪʦʚ), ʟʥʘʯʝʥʠʝ 
ʢʦʪʦʨʦʛʦ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ, ʪ. ʝ. ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ i-ʛʦ 

ʘʛʝʥʪʘ ʠʤʝʝʪ ʚʠʜ ),...,,( 1 ni xxf q : Q ³ Xô  Á
1
, i Í N. ʂʘʢ ʙʳʣʦ ʦʪʤʝ-

ʯʝʥʦ ʚʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʚʳʙʦʨʫ ʘʛʝʥʪʦʤ ʩʚʦʝʡ ʩʪʨʘʪʝ-
ʛʠʠ ʣʦʛʠʯʝʩʢʠ ʧʨʝʜʰʝʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʝʬʣʝʢʩʠʷ ï ʨʘʟʤʳʰ-
ʣʝʥʠʷ ʘʛʝʥʪʘ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʘʛʝʥʪ ʟʥʘʝʪ (ʧʨʝʜʧʦʣʘʛʘʝʪ) ʦ 

ʧʘʨʘʤʝʪʨʝ q, ʘ ʪʘʢʞʝ ʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ ʠ ʧʨ. ʊʝʤ 
ʩʘʤʳʤ, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʧʦʥʷʪʠʶ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 
ʘʛʝʥʪʘ, ʦʪʨʘʞʘʶʱʝʡ ʝʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʦ ʥʝʠʟʚʝʩʪʥʦʤ ʧʘʨʘ-
ʤʝʪʨʝ, ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ ʠ ʪ. ʜ.  
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ɺ [247] ʚ ʨʘʤʢʘʭ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ (ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʷ ʘʛʝʥʪʦʚ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: ʚʝʨʦʷʪ-
ʥʦʩʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʝ ʩʦʩʪʦʷʥʠʡ ʧʨʠʨʦʜʳ; ʚʝʨʦʷʪ-
ʥʦʩʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʝ ʩʦʩʪʦʷʥʠʡ ʧʨʠʨʦʜʳ ʠ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷʭ ʥʘ ʤʥʦʞʝʩʪʚʝ ʩʦʩʪʦʷʥʠʡ ʧʨʠʨʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶ-
ʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʠ ʪ. ʜ.) ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʫʥʠ-
ʚʝʨʩʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʚʟʘʠʤʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ (uni-
versal beliefs space). ʇʨʠ ʵʪʦʤ ʠʛʨʘ ʬʦʨʤʘʣʴʥʦ ʩʚʦʜʠʪʩʷ ʢ ʥʝʢʦʝʡ 
çʫʥʠʚʝʨʩʘʣʥɹʦʡè ʙʘʡʝʩʦʚʦʡ ʠʛʨʝ, ʚ ʢʦʪʦʨʦʡ ʪʠʧʦʤ ʘʛʝʥʪʘ ʷʚʣʷʝʪʩʷ 
ʚʩʷ ʝʛʦ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ʆʜʥʘʢʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ [247] 
ʢʦʥʩʪʨʫʢʮʠʷ ʥʘʩʪʦʣʴʢʦ ʛʨʦʤʦʟʜʢʘ, ʯʪʦ ʥʘʡʪʠ ʨʝʰʝʥʠʝ çʫʥʠʚʝʨʩʘʣʴ-
ʥʦʡè ʙʘʡʝʩʦʚʦʡ ʠʛʨʳ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʚʦʟʤʦʞʥʦ. 
ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʤʳ ʦʛʨʘʥʠʯʠʤʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʠʛʨ ʜʚʫʭ ʣʠʮ, 

ʧʨʠ ʵʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʛʝʥʪʦʚ ʟʘʜʘʶʪʩʷ ʪʦʯʝʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ (ʫ ʘʛʝʥʪʦʚ ʠʤʝʶʪʩʷ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷ ʦ ʟʥʘʯʝʥʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ; ʦ ʪʦʤ, ʢʘʢʦʚʳ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʪʘʢʞʝ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʝ) ʦʧʧʦʥʝʥʪʘ, ʠ ʪ. ʜ.) ʉ 
ʫʯʝʪʦʤ ʵʪʠʭ ʫʧʨʦʱʝʥʠʡ ʥʘʭʦʞʜʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ɹʘʡʝʩʘïʅʵʰʘ ʩʚʦ-
ʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʚʝ 
ʬʫʥʢʮʠʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʩʯʝʪʥʦʛʦ ʯʠʩʣʘ ʧʝʨʝʤʝʥʥʳʭ 
(ʩʤ. ʥʠʞʝ).  
ʀʪʘʢ, ʧʫʩʪʴ ʚ ʠʛʨʝ ʫʯʘʩʪʚʫʶʪ ʜʚʘ ʘʛʝʥʪʘ ʩ ʮʝʣʝʚʳʤʠ ʬʫʥʢʮʠʤ̫ʠ  

(2) ),,( 21 xxfi q ,   q Í Q,   xi Í Xi,   i=1, 2, 

ʧʨʠʯʝʤ ʬʫʥʢʮʠʠ f i   ʠ ʤʥʦʞʝʩʪʚʘ Xi, Q ʷʚʣ̫ʁ ʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. 
ʇʝʨʚʳʡ ʘʛʝʥʪ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ: ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʘʨʘʤʝʪʨ ʨʘʚʝʥ q1 Í Q; ʚʪʦʨʦʡ ʘʛʝʥʪ ʩʯʠʪʘʝʪ, ʯʪʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʘʨʘʤʝʪʨ ʨʘʚʝʥ q12 Í Q; ʚʪʦʨʦʡ ʘʛʝʥʪ ʩʯʠʪʘʝʪ, ʯʪʦ ʧʝʨʚʳʡ ʘʛʝʥʪ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʧʘʨʘʤʝʪʨ ʨʘʚʝʥ q121 Í Q ʠ ʪ. ʜ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʪʦʯʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʝʨʚʦʛʦ ʘʛʝʥʪʘ I1 

ʟʘʜʘʝʪʩʷ ʙʝʩʢʦʥʝʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ Q; 
ʧʫʩʪʴ, ʘʥʘʣʦʛʠʯʥʦ, ʠ ʫ ʚʪʦʨʦʛʦ ʘʛʝʥʪʘ ʠʤʝʝʪʩʷ ʪʦʯʝʯʥʘʷ ʩʪʨʫʢʪʫʨʘ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I2:  
(3) I1=(q1, q12, q121, é),   I2=(q2, q21, q212, é). 
ʇʦʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʥʘ ʨʝʬʣʝʢʩʠʚʥʫʶ ʠʛʨʫ (2)ï(3) ʩ çʙʘʡʝʩʦʚʦʡè 

ʪʦʯʢʠ ʟʨʝʥʠʷ [171]. ʊʠʧʦʤ ʘʛʝʥʪʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʝʛʦ 
ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I i, i=1, 2. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ 
ɹʘʡʝʩʘïʅʵʰʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʨʘʚʥʦʚʝʩʥʳʝ ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ 
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ʚʩʝʚʦʟʤʦʞʥʳʭ ʪʠʧʦʚ, ʘ ʥʝ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʠ-
ʧʦʚ (3). 
ʃʝʛʢʦ ʚʠʜʝʪʴ, ʢʘʢʠʤʠ ʙʫʜʫʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

Fi(Ö|Ö) ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ (1). ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʪʠʧ ʧʝʨʚʦʛʦ 

ʘʛʝʥʪʘ I1=(q1, q12, q121, é), ʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ F1(Ö|I1) ʧʨʠʧʠʩʳʚʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ 1 ʪʠʧʫ ʦʧʧʦʥʝʥʪʘ I2=(q12, q121, q1212, é) ʠ ʚʝʨʦʷʪʥʦʩʪʴ 0 
ʦʩʪʘʣʴʥʳʤ ʪʠʧʘʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʪʠʧ ʚʪʦʨʦʛʦ ʘʛʝʥʪʘ 
I2=(q2, q21, q212, é), ʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ F2(Ö|I2) ʧʨʠʧʠʩʳʚʘʝʪ ʚʝʨʦʷʪ-

ʥʦʩʪʴ 1 ʪʠʧʫ ʦʧʧʦʥʝʥʪʘ I1=(q21, q212, q2121, é) ʠ ʚʝʨʦʷʪʥʦʩʪʴ 0 ʦʩʪʘʣʴ-
ʥʳʤ ʪʠʧʘʤ. 
ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʟʘʧʠʩʠ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʣʝ-

ʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

),,,(maxArg),( 21121
11
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=    

)},,(|{),( 122112
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2 xBRxXxxBR qq ÍÍ=-
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22
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Xx

qq
Í

=    

)}.,(|{),( 211221
1

1 xBRxXxxBR qq ÍÍ=-  

ɺʚʝʜʝʤ ʪʘʢʞʝ ʦʙʦʟʥʘʯʝʥʠʷ j(Ö) ʠ y(Ö) ʜʣʷ ʬʫʥʢʮʠʡ, ʩʪʘʚʷʱʠʭ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʠʧʫ ʨʘʚʥʦʚʝʩʥʦʝ ʜʝʡʩʪʚʠʝ: 

)( 1

*

1 Ix =j(I1)=j(q1, q12, q121, é),   )( 2

*

2 Ix =y(I2)=y(q2, q21, q212, é). 

ɺ ʵʪʠʭ ʦʙʦʟʥʘʯʝʥʠʷʭ ʪʦʯʝʯʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ɹʘʡʝʩʘïʅʵʰʘ (1) ʟʘ-

ʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʧʘʨʘ ʬʫʥʢʮʠʡ (j(Ö), y(Ö)), ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʫʩʣʦʚʠ-
ʷʤ 
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ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʪʦʯʝʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

i-ʡ ʘʛʝʥʪ ʫʚʝʨʝʥ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʨʘʚʥʦ qi 
(ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʧʧʦʥʝʥʪʘ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ 

ʩʠʩʪʝʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (4) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʡ 

j(Ö) ʠ y(Ö), ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʩʯʝʪʥʦʛʦ ʯʠʩʣʘ ʧʝʨʝʤʝʥ-
ʥʳʭ. 
ɺʦʟʤʦʞʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʦʛʫʪ ʠʤʝʪʴ ʢʦʥʝʯ-

ʥʫʶ ʣʠʙʦ ʙʝʩʢʦʥʝʯʥʫʶ ʛʣʫʙʠʥʫ. ʇʦʢʘʞʝʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʮʝʧ-
ʮʠʠ ʨʘʚʥʦʚʝʩʠʷ ɹʘʡʝʩʘïʅʵʰʘ ʢ ʘʛʝʥʪʘʤ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʠʥʬʦʨʤʠʨʦ-
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ʚʘʥʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦʡ ʛʣʫʙʠʥʳ ʜʘʝʪ ʧʘʨʘʜʦʢʩʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ï ʜʣʷ 
ʥʠʭ ʨʘʚʥʦʚʝʩʥʳʤ ʷʚʣʷʝʪʩʷ ʣʶʙʦʝ ʜʦʧʫʩʪʠʤʦʝ ʜʝʡʩʪʚʠʝ. 
ʆʧʨʝʜʝʣʠʤ ʧʦʥʷʪʠʝ ʢʦʥʝʯʥʦʩʪʠ ʛʣʫʙʠʥʳ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠ-

ʨʦʚʘʥʥʦʩʪʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʣʫʯʘʶ ʠʛʨʳ ʩ ʜʚʫʤʷ ʫʯʘʩʪʥʠʢʘʤʠ, 
ʢʦʛʜʘ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʙʝʩ-
ʢʦʥʝʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʵʣʝʤʝʥʪʦʚ ʠʟ Q. 

ʇʫʩʪʴ ʜʘʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ T=
¤
=1}{ iit  ʵʣʝʤʝʥʪʦʚ ʠʟ Q ʠ ʮʝ-

ʣʦʝ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ k. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ wk(T)=
¤
+= 1}{ kiit  

ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ k-ʦʢʦʥʯʘʥʠʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ T. 
ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ T ʠʤʝʝʪ ʙʝʩʢʦʥʝʯʥʫʶ 

ʛʣʫʙʠʥʫ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʛʦ n ʥʘʡʜʝʪʩʷ k>n ʪʘʢʦʝ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ wk(T) ʥʝ ʩʦʚʧʘʜʘʝʪ (ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʦʙʳʯʥʦʝ ʧʦʵʣʝʤʝʥʪʥʦʝ 
ʩʦʚʧʘʜʝʥʠʝ) ʥʠ ʩ ʦʜʥʦʡ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʘʙʦʨʘ 

w0(T)=T, w1(T),é, wn(T). ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ T 
ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʛʣʫʙʠʥʫ. 
ʀʥʘʯʝ ʛʦʚʦʨʷ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʥʝʯʥʦʡ ʛʣʫʙʠʥʳ ʠʤʝʝʪ ʢʦ-

ʥʝʯʥʦʝ ʯʠʩʣʦ ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳʭ ʦʢʦʥʯʘʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦʡ ʛʣʫʙʠʥʳ ʠʭ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ. ʅʘʧʨʠ-
ʤʝʨ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (1, 2, 3, 4, 5, é) ʠʤʝʝʪ ʙʝʩʢʦʥʝʯʥʫʶ 
ʛʣʫʙʠʥʫ, ʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (1, 2, 3, 2, 3, 2, 3, é) ï ʢʦʥʝʯʥʫʶ. 
ʈʘʩʩʤʦʪʨʠʤ ʠʛʨʫ (2), ʚ ʢʦʪʦʨʦʡ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ f1,  f2 ʠ ʤʥʦʞʝ-

ʩʪʚʘ X1, X2, Q ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤ ʩʚʦʡʩʪʚʦʤ: 

(5) ʜʣʷ ʣʶʙʳʭ x1 Í X1, x2 Í X2, q Í Q ʤʥʦʞʝʩʪʚʘ 

     ),( 21 xBR q , ),( 12 xBR q , ),( 2

1

2 xBR q-  ʠ ),( 1

1

1 xBR q-  ʥʝʧʫʩʪʳ. 

ʋʩʣʦʚʠʷ (5) ʦʟʥʘʯʘʶʪ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ q Í Q ʠ ʣʶʙʦʛʦ ʜʝʡʩʪʚʠʷ 

x1 Í X1 ʫ ʚʪʦʨʦʛʦ ʘʛʝʥʪʘ ʩʫʱʝʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʥʘʠʣʫʯʰʠʡ ʦʪʚʝʪ 
ʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʘʤʦ ʜʝʡʩʪʚʠʝ x1 ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʦʪʚʝʪʦʤ ʥʘ 
ʢʘʢʦʝ-ʪʦ ʜʝʡʩʪʚʠʝ ʚʪʦʨʦʛʦ ʘʛʝʥʪʘ; ʘʥʘʣʦʛʠʯʥʦ ʠ ʣʶʙʦʝ ʜʝʡʩʪʚʠʝ 

x2 Í X2. 
ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ (5) ʚ ʠʛʨʝ (2) ʣʶʙʦʝ 

ʜʝʡʩʪʚʠʝ ʘʛʝʥʪʘ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦʡ 
ʛʣʫʙʠʥʳ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʥʳʤ (ʪ. ʝ. ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪʦʡ ʥʝʢʦʪʦ-
ʨʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (4)). ʕʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʦʙʦʠʭ ʘʛʝʥʪʦʚ; ʜʣʷ ʦʧʨʝ-
ʜʝʣʝʥʥʦʩʪʠ ʩʬʦʨʤʫʣʠʨʫʝʤ ʠ ʜʦʢʘʞʝʤ ʫʪʚʝʨʞʜʝʥʠʝ ʜʣʷ ʧʝʨʚʦʛʦ. 
ʋʪʚʝʨʞʜʝʥʠʝ 2.10.1.ʇʫʩʪʴ ʚ ʠʛʨʝ (2), ʚ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʝʥʳ 

ʫʩʣʦʚʠʷ (5), ʩʫʱʝʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʥʦ ʪʦʯʝʯʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ɹʘʡʝʩʘï
ʅʵʰʘ (4). ʊʦʛʜʘ ʜʣʷ ʣʶʙʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʙʝʩʢʦ-
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ʥʝʯʥʦʡ ʛʣʫʙʠʥʳ I1 ʠ ʣʶʙʦʛʦ c Í X1 ʩʫʱʝʩʪʚʫʝʪ ʨʘʚʥʦʚʝʩʠʝ 

( )(*

1 Öx , )(*

2 Öx ), ʚ ʢʦʪʦʨʦʤ )( 1

*

1 Ix  
= c. 

ʀʜʝʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʦʩʪʦʠʪ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʧʦʩʪʨʦʝʥʠʠ ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʚʥʦʚʝʩʠʷ. ɿʘʬʠʢʩʠʨʫʝʤ ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʘʚʥʦʚʝʩʠʝ 

(j(Ö), y(Ö)) ʠ ʧʨʦʠʟʚʦʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʙʝʩʢʦ-

ʥʝʯʥʦʡ ʛʣʫʙʠʥʳ I1. ɺ ʩʠʣʫ ʫʩʣʦʚʠʡ (4) ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ j(Ö) ʥʘ 

ʩʪʨʫʢʪʫʨʝ I1 ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʬʫʥʢʮʠʡ j(Ö) ʠ y(Ö) ʥʘ ʨʷʜʝ ʜʨʫ-
ʛʠʭ ʩʪʨʫʢʪʫʨ. ʆʧʨʝʜʝʣʠʤ ʟʘʥʦʚʦ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʥʘ ʵʪʠʭ ʩʪʨʫʢʪʫ-
ʨʘʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʫʩʣʦʚʠʷ (4) ʥʝ ʥʘʨʫʰʘʣʠʩʴ (ʦʩʪʘʚʠʚ ʥʝʠʟ-
ʤʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷ ʥʘ ʦʩʪʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʘʭ) ʠ ʧʨʠ ʵʪʦʤ 

çʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʥʦʚʦè ʬʫʥʢʮʠʷ j~ (Ö) ʧʨʠʥʠʤʘʣʘ ʥʘ ʩʪʨʫʢʪʫʨʝ I1 

ʟʥʘʯʝʥʠʝ c. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʫ ʫʪʚʝʨʞʜʝʥʠʷ 2.10.1 ʧʨʝʜʧʦʰʣʝʤ ʯʝʪʳʨʝ ʣʝʤʤʳ, 

ʜʣʷ ʬʦʨʤʫʣʠʨʦʚʢʠ ʢʦʪʦʨʳʭ ʚʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʝ: ʝʩʣʠ p=(p1, é, pn) ï 

ʢʦʥʝʯʥʘʷ, ʘ T = ¤

=1}{ iit  ï ʙʝʩʢʦʥʝʯʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ 

ʠʟ Q, ʪʦ pT = (p1, é, pn, t1, t2, é). 
ʃʝʤʤʘ 2.10.1. ɽʩʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ T ʠʤʝʝʪ ʙʝʩʢʦʥʝʯʥʫʶ 

ʛʣʫʙʠʥʫ, ʪʦ ʜʣʷ ʣʶʙʦʡ ʢʦʥʝʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ p ʠ ʣʶʙʦʛʦ k 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ pwk(T) ʪʘʢʞʝ ʠʤʝʝʪ ʙʝʩʢʦʥʝʯʥʫʶ ʛʣʫʙʠʥʫ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʦʩʢʦʣʴʢʫ T ʠʤʝʝʪ ʙʝʩʢʦʥʝʯʥʫʶ ʛʣʫʙʠʥʫ, ʫ ʥʝʝ 

ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳʭ ʦʢʦʥʯʘʥʠʡ. ʇʨʠ ʧʝʨʝʭʦ-

ʜʝ ʦʪ T ʢ wk(T) ʠʭ ʯʠʩʣʦ ʫʤʝʥʴʰʘʝʪʩʷ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ k, ʚʩʝ ʨʘʚʥʦ 

ʦʩʪʘʚʘʷʩʴ ʙʝʩʢʦʥʝʯʥʳʤ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ wk(T) ʢ pwk(T) ʯʠʩʣʦ ʧʦ-

ʧʘʨʥʦ ʨʘʟʣʠʯʥʳʭ ʦʢʦʥʯʘʥʠʡ, ʦʯʝʚʠʜʥʦ, ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ. ¶ 
ʃʝʤʤʘ 2.10.2. ʇʫʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ T ʧʨʝʜʩʪʘʚʠʤʘ ʚ ʚʠʜʝ 

T = p p p é, ʛʜʝ p ï ʥʝʢʦʪʦʨʘʷ ʥʝʧʫʩʪʘʷ ʢʦʥʝʯʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʴ. ʊʦʛʜʘ T ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʛʣʫʙʠʥʫ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ p ʠʤʝʝʪ ʚʠʜ p=(p1, é, pn). ʊʦʛʜʘ ʵʣʝʤʝʥ-

ʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ T ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ti+nk = ti ʜʣʷ ʚʩʝʭ 

ʮʝʣʳʭ i ² 1 ʠ k ² 0. ɺʦʟʴʤʝʤ ʧʨʦʠʟʚʦʣʴʥʦʝ j -ʦʢʦʥʯʘʥʠʝ, j  ² n. ʏʠʩʣʦ j  
ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʝʜʩʪʘʚʠʤʦ ʚ ʚʠʜʝ j  = i + n k, ʛʜʝ 

iÍ{1, é, n}, k ² 0. ʅʝʪʨʫʜʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ wj(T) = wi(T): ʜʣʷ ʣʶʙʦʛʦ 

ʮʝʣʦʛʦ m ² 0 ʚʳʧʦʣʥʷʝʪʩʷ tj+m = ti+nk+m = ti+m. 
ʉ ʫʯʝʪʦʤ ʧʨʦʠʟʚʦʣʴʥʦʩʪʠ j  ʤʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ T ʥʝ ʙʦʣʝʝ n ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳʭ ʦʢʦʥʯʘʥʠʡ, ʪ. ʝ. ʝʝ ʛʣʫʙʠʥʘ 

ʢʦʥʝʯʥʘ. ¶ 
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ʃʝʤʤʘ 2.10.3. ʇʫʩʪʴ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ T ʚʳʧʦʣʥʷʝʪʩʷ 
ʪʦʞʜʝʩʪʚʦ T = p T, ʛʜʝ p ï ʥʝʢʦʪʦʨʘʷ ʥʝʧʫʩʪʘʷ ʢʦʥʝʯʥʘʷ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʴ. ʊʦʛʜʘ T ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʛʣʫʙʠʥʫ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ p = (p1, é, pn). ʀʤʝʝʤ: 

T = p T= p p T = p p p T = p p p p T = é . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʣʶʙʦʛʦ 
ʮʝʣʦʛʦ k ² 0 ʬʨʘʛʤʝʥʪ (tnk+1, é, tnk+n) ʩʦʚʧʘʜʘʝʪ ʩ (p1, é, pn). ʇʦʵʪʦʤʫ 
T ʧʨʝʜʩʪʘʚʠʤʘ ʚ ʚʠʜʝ T = p p pé ʠ, ʩʦʛʣʘʩʥʦ ʣʝʤʤʝ 2.10.2, ʠʤʝʝʪ 

ʢʦʥʝʯʥʫʶ ʛʣʫʙʠʥʫ. ¶ 
ʃʝʤʤʘ 2.10.4. ʇʫʩʪʴ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ T ʚʳʧʦʣʥʷʝʪʩʷ 

ʪʦʞʜʝʩʪʚʦ p T = q T, ʛʜʝ p ʠ q ï ʥʝʢʦʪʦʨʳʝ ʥʝʪʦʞʜʝʩʪʚʝʥʥʳʝ ʥʝʧʫ-
ʩʪʳʝ ʢʦʥʝʯʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʊʦʛʜʘ T ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʛʣʫʙʠ-
ʥʫ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ p = (p1, é, pn) ʠ q = (q1, é, qk). ɽʩʣʠ n = k, 

ʪʦ, ʦʯʝʚʠʜʥʦ, ʪʦʞʜʝʩʪʚʦ p T = q T ʥʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ. ʇʦɻ ʪʦʤʫ 
ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ n  ̧k. ʇʫʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ n > k. ʊʦʛʜʘ 
p = (q1, é, qk, pk+1 , é, pn), ʠ ʠʟ ʫʩʣʦʚʠʷ p T = q T ʩʣʝʜʫʝʪ, ʯʪʦ d T = T, 
ʛʜʝ d = (pk+1 , é, pn). ʇʨʠʤʝʥʷʷ ʣʝʤʤʫ 2.10.3, ʧʦʣʫʯʘʝʤ, ʯʪʦ ʛʣʫʙʠʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ T ʢʦʥʝʯʥʘ. ¶ 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʫʪʚʝʨʞʜʝʥʠʷ 2.10.1. ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʧʨʦʠʟʚʦʣʴ-

ʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʝʨʚʦʛʦ ʘʛʝʥʪʘ ʙʝʩʢʦʥʝʯʥʦʡ 
ʛʣʫʙʠʥʳ ï ʜʣʷ ʝʜʠʥʦʦʙʨʘʟʠʷ ʩ ʣʝʤʤʘʤʠ 2.10.1-2.10.4 ʙʫʜʝʤ ʦʙʦʟʥʘ-

ʯʘʪʴ ʝʝ ʥʝ I1, ʘ T = (t1, t2, é)=
¤

=1}{ iit . ʇʦ ʫʩʣʦʚʠʶ ʫʪʚʝʨʞʜʝʥʠʷ, ʩʫʱʝ-

ʩʪʚʫʝʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʥʘ ʧʘʨʘ ʬʫʥʢʮʠʡ (j(Ö), y(Ö)), ʫʜʦʚʣʝʪʚʦʨʷ-
ʶʱʘʷ ʩʦʦʪʥʦʰʝʥʠʷʤ (4); ʟʘʬʠʢʩʠʨʫʝʤ ʣʶʙʫʶ ʠʟ ʪʘʢʠʭ ʧʘʨ. 

ʇʦʣʦʞʠʤ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ j~ (Ö) ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ T ʨʘʚʥʳʤ 

c: j~ (T) = c (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʜʣʷ çʟʘʥʦʚʦ ʦʧʨʝʜʝʣʷʝʤʳʭè ʬʫʥʢʮʠʡ 

ʙʫʜʝʤ ʧʨʠʤʝʥʷʪʴ ʦʙʦʟʥʘʯʝʥʠʷ j~ (Ö) ʠ y~ (Ö)). ʇʦʜʩʪʘʚʣʷʷ T ʚ ʢʘʯʝʩʪʚʝ 

ʘʨʛʫʤʝʥʪʘ ʬʫʥʢʮʠʠ j~ (Ö) ʚ ʩʦʦʪʥʦʰʝʥʠʷ (4), ʧʦʣʫʯʘʝʤ, ʯʪʦ ʟʥʘʯʝʥʠʝ 

j~ (T) = c ʩʚʷʟʘʥʦ (ʚ ʩʠʣʫ (4)) ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʬʫʥʢʮʠʠ y~ (Ö) ʥʘ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʥɹʦʩʪʠ w1(T), ʘ ʪʘʢʞʝ ʥʘ ʚʩʝʭ ʪʘʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ Tô, 

ʜʣʷ ʢʦʪʦʨʳʭ w1(Tô) = T. 

ɺʳʙʝʨʝʤ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ y~ (Ö) ʥʘ ʵʪʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʠʩʴ ʫʩʣʦʚʠʷ (4): 

),,(,...),,(~),,(,...),,(~ 1
1221

1
11

1
1432 cycy tBRttttBRttt ÍÍ -  
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ʛʜʝ WÍ11t ; ʠʟ (5) ʚʳʪʝʢʘʝʪ, ʯʪʦ ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ. ɽʩʣʠ ʤʥʦʞʝʩʪʚʦ 

),( 1

1

1 ctBR-  ʠʣʠ ),( 1

12 ctBR  ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʚʦʟʤɹʝʤ 

ʣʶʙʦʡ ʠʟ ʥʠʭ. 
ɼʘʣʝʝ, ʧʦʜʩʪʘʚʣʷʷ ʚ (4) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (t2, t3, é) ʚ ʢʘʯʝʩʪʚʝ 

ʘʨʛʫʤʝʥʪʘ ʬʫʥʢʮʠʠ y~ (Ö), ʚʳʙʝʨʝʤ 

,...)),,(~,(,...),,(~,...)),,(~,(,...),(~
32

1
2132

1
2322

1
243 tttBRttttttBRtt yjyj ÍÍ -  

ʘ, ʧʦʜʩʪʘʚʣʷʷ (
1
1t , t2, t3, é), ʚʳʙʝʨʝʤ 

,...)),,(~,(,...),,,(~
21

1
1

2
1121

1
1

2
1 ttttBRtttt yj Í  

(ʟʜʝʩʴ WÍ2

1

1

2,tt ). 

ʇʨʦʜʦʣʞʘʷ ʧʦʜʩʪʘʚʣʷʪʴ ʫʞʝ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʩʦʦʪʥʦʰʝ-

ʥʠʷ (4), ʤʦʞʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ j~ (Ö) 

ʥʘ ʚʩʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʚʠʜʘ 

(6) ( k
mt , 1-k

mt , é, 2
mt , 1

mt , tm, tm+1, é),   
k

mt , 1-k

mt , é, 2

mt , 1

mt  Í Q, 

ʛʜʝ (m + k) ï ʥʝʯʝʪʥʦʝ, ʠ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ y~ (Ö) ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʷʭ ʚʠʜʘ (6) ʩ ʯʝʪʥʳʤ (m + k). ɼʘʣʝʝ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ (6) ʧʨʠ 

m>1 ʚʳʧʦʣʥʷʝʪʩʷ 1
mt  

 ̧tm-1 ï ʪʦʛʜʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ (6) ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʟʥʘʯʥʳʤ. 
ɸʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʷʭ ʚʠʜʘ (6) ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʦʣʘʛʘʝʤ 

j~ (T)=c ʠ ʦʧʨʝʜʝʣʷʝʤ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʫʥʢʮʠʡ ʥʘ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ wm(T) = (tm, tm+1, é), m > 1 (ʪ. ʝ. ʧʨʠ k = 0), ʧʦʧʝ-

ʨʝʤʝʥʥʦ ʧʨʠʤʝʥʷʷ ʦʪʦʙʨʘʞʝʥʠʷ 1

1

-BR  ʠ 1

2

-BR . 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʬʫʥʢʮʠʡ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ (6) ʧʨʠ k ² 1 ʠʩʭʦʜʠʤ ʠʟ ʦʧʨʝʜʝ-
ʣʝʥʥʦʛʦ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʟʥʘʯʝʥʠʷ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
(tm, tm+1, é), ʧʨʠʤʝʥʷʷ ʧʦʧʝʨʝʤʝʥʥʦ ʦʪʦʙʨʘʞʝʥʠʷ BR1 ʠ BR2. 
ʉʦʛʣʘʩʥʦ ʣʝʤʤʝ 1 ʚʩʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʠʜʘ (6) ʠʤʝʶʪ ʙʝʩ-

ʢʦʥʝʯʥʫʶ ʛʣʫʙʠʥʫ. ʉʦʛʣʘʩʥʦ ʣʝʤʤʝ 4 ʚʩʝ ʦʥʠ ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳ 
(ʝʩʣʠ ʙʳ ʢʘʢʠʝ-ʣʠʙʦ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʠʜʘ (6) ʩʦʚʧʘʜʘʣʠ, ʵʪʦ 
ʧʨʦʪʠʚʦʨʝʯʠʣʦ ʙʳ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʛʣʫʙʠʥʳ). ʇʦʵʪʦʤʫ, ʦʧʨʝʜʝʣʷʷ 

ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ j~ (Ö) ʠ y~(Ö), ʤʳ ʥʝ ʨʠʩʢʫʝʤ ʧʨʠʩʚʦʠʪʴ ʦʜʥʦʤʫ ʠ 

ʪʦʤʫ ʞʝ ʘʨʛʫʤʝʥʪʫ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ j~ (Ö) ʠ y~ (Ö) 

ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʚʠʜʘ (6) ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʵʪʠ ʬʫʥʢʮʠʠ ʧʦ-
ʧʨʝʞʥʝʤʫ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʷʤ (4) (ʪ. ʝ. ʷʚʣʷʶʪʩʷ ʪʦʯʝʯʥʳʤ 
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ʨʘʚʥʦʚʝʩʠʝʤ ɹʘʡʝʩʘïʅʵʰʘ) ʠ ʧʨʠ ʵʪʦʤ j~ (T) = c. ʋʪʚʝʨʞʜʝʥʠʝ 2.10.1 

ʜʦʢʘʟʘʥʦ. ¶ 
ʀʪʘʢ, ʚʳʰʝ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʪʦʯʝʯʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ɹʘʡʝʩʘï

ʅʵʰʘ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ (5) 
ʣʶʙʦʝ ʜʦʧʫʩʪʠʤʦʝ ʜʝʡʩʪʚʠʝ ʘʛʝʥʪʘ, ʠʤʝʶʱʝʛʦ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠ-
ʨʦʚʘʥʥʦʩʪʠ ʙʝʩʢʦʥʝʯʥʦʡ ʛʣʫʙʠʥʳ, ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʥʳʤ. (ɺʩʝ 
ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʠʛʨʳ ʩ ʜʚʫʤʷ ʫʯʘʩʪʥʠʢʘʤʠ, ʦʜʥʘʢʦ 
ʤʦʞʥʦ ʚʳʜʚʠʥʫʪʴ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʦʧʫʩ-
ʢʘʝʪ ʦʙʦʙʱʝʥʠʝ ʥʘ ʩʣʫʯʘʡ ʠʛʨʳ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʯʠʩʣʦʤ ʫʯʘʩʪʥʠ-
ʢʦʚ.) ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʮʝʣʝʩʦ-
ʦʙʨʘʟʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʪʨʫʢʪʫʨ ʙʝʩʢʦʥʝʯʥʦʡ ʛʣʫʙʠʥʳ ʢʘʢ ʚ 
ʪʝʨʤʠʥʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʪʘʢ ʠ ʚ ʪʝʨʤʠʥʘʭ ʨʘʚʥʦʚʝ-
ʩʠʷ ɹʘʡʝʩʘïʅʵʰʘ. 
ɺ ʙʦʣʝʝ ʦʙʱʝʤ ʧʣʘʥʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʢʘʟʘʥʥʦʝ ʫʪʚʝʨ-

ʞʜʝʥʠʝ ʷʚʣʷʝʪʩʷ ʘʨʛʫʤʝʥʪʦʤ (ʧʨʠʯʝʤ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ, ʩʤ., ʥʘʧʨʠ-
ʤʝʨ, ʨʘʟʜʝʣʳ 2.6 ʠ 3.2) ʚ ʧʦʣʴʟʫ ʥʝʠʟʙʝʞʥʦʡ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʘʥʛʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʝ ʩʫʙʲʝʢʪʦʚ. 

 
 

2.11. ʀʅʌʆʈʄɸʎʀʆʅʅʆɽ ʋʇʈɸɺʃɽʅʀɽ 
 
ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʣʶʙʘʷ ʩʠʩʪʝʤʘ ʟʘʜʘʝʪʩʷ ʧʝ-

ʨʝʯʠʩʣʝʥʠʝʤ ʝʝ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʡ. ʇʦʵʪʦʤʫ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʠ ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ (ʆʉ), ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ (ʘʢ-
ʪʠʚʥʦʡ) ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʜʘʥʠʝʤ [114]: 
Á ʩʦʩʪʘʚʘ ʆʉ (ʫʯʘʩʪʥʠʢʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʆʉ, ʪʦ ʝʩʪʴ ʝʝ ʵʣʝʤʝʥ-

ʪʦʚ); 
Á ʩʪʨʫʢʪʫʨʳ ʆʉ (ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʫʧʨʘʚʣʷʶ-

ʱʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʆʉ); 
Á ʤʥʦʞʝʩʪʚ ʜʦʧʫʩʪʠʤʳʭ ʩʪʨʘʪʝʛʠʡ ʫʯʘʩʪʥʠʢʦʚ ʆʉ, ʦʪʨʘʞʘʶ-

ʱʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ 
ʦʛʨʘʥʠʯʝʥʠʷ ʠʭ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 
Á ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ ʫʯʘʩʪʥʠʢʦʚ ʆʉ, ʦʪʨʘʞʘʶʱʠʭ ʠʭ ʧʨʝʜʧʦʯʪʝ-

ʥʠʷ ʠ ʠʥʪʝʨʝʩʳ; 
Á ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ï ʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʡ ʦʙʣʘʜʘʶʪ 

ʫʯʘʩʪʥʠʢʠ ʆʉ ʥʘ ʤʦʤʝʥʪ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ ʚʳʙʠʨʘʝʤʳʭ ʩʪʨʘʪʝʛʠ-
ʷʭ; 



 112 

Á ʧʦʨʷʜʢʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠ:̫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʡ ʫʯʘʩʪʥʠʢʘʤʠ ʆʉ. 
ʉʦʩʪʘʚ ʦʧʨʝʜʝʣʷʝʪ, çʢʪʦè ʚʭʦʜʠʪ ʚ ʩʠʩʪʝʤʫ, ʩʪʨʫʢʪʫʨʘ ï çʢʪʦ ʩ 

ʢʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪè (ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʨʷʜʦʢ ʬʫʥʢʮʠʦʥʠʨʦ-
ʚʘʥʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʧʝʨʚʳʡ ʦʧʨʝʜʝʣʷ-
ʝʪ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʠ ʧʦʨʷʜʦʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ), ʜʦʧʫ-
ʩʪʠʤʳʝ ʤʥʦʞʝʩʪʚʘ ï çʢʪʦ ʯʪʦ ʤʦʞʝʪè, ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ï çʢʪʦ ʯʪʦ 
ʭʦʯʝʪè, ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ï çʢʪʦ ʯʪʦ ʟʥʘʝʪè. 
ʋʧʨʘʚʣʝʥʠʝ ʆʉ, ʧʦʥʠʤʘʝʤʦʝ ʢʘʢ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʧʨʘʚʣʷʝʤʫʶ 

ʩʠʩʪʝʤʫ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʝʝ ʧʦʚʝʜʝʥʠʷ, ʤʦʞʝʪ ʟʘʪʨʘ-
ʛʠʚʘʪʴ ʢʘʞʜʳʡ ʠʟ ʰʝʩʪʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʝʝ ʤʦʜʝʣʠ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʚʳʤ ʦʩʥʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʤʝʭʘ-
ʥʠʟʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʆʉ (ʧʨʦʮʝʜʫʨ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝ-
ʥʠʡ) ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪ ʫʧʨʘʚʣʝʥʠʷ ï ʠʟʤʝʥʷʝʤʘʷ ʚ ʧʨʦʮʝʩʩʝ ʠ ʨʝ-
ʟʫʣʴʪʘʪʝ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʘ ʆʉ. ʇʦ ʵʪʦʤʫ ʦʩʥʦʚʘʥʠʶ ʤʦʞʥʦ 
ʚʳʜʝʣʠʪʴ: ʫʧʨʘʚʣʝʥʠʝ ʩʦʩʪʘʚʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʦʡ, ʠʥʩʪʠʪʫʮʠ-
ʦʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ (ʫʧʨʘʚʣʝʥʠʝ çʜʦʧʫʩʪʠʤʳʤʠ ʤʥʦʞʝʩʪʚʘʤʠè), 
ʤʦʪʠʚʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ (ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ ʠ ʠʥʪʝʨʝ-
ʩʘʤʠ) ï ʵʪʠ ʚʠʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ, ʥʘʧʨʠʤʝʨ, ʚ 
[114], ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ (ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ, 
ʢʦʪʦʨʦʡ ʦʙʣʘʜʘʶʪ ʫʯʘʩʪʥʠʢʠ ʆʉ ʥʘ ʤʦʤʝʥʪ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ) ʠ 
ʫʧʨʘʚʣʝʥʠʝ ʧʦʨʷʜʢʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʫʧʨʘʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʡ ʫʯʘʩʪʥʠʢʘʤʠ 
ʆʉ) [115]. ʆʪʤʝʪʠʤ, ʯʪʦ ʦʙʳʯʥʦ ʚ ʨʘʤʢʘʭ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʳʭ ʤʦʜʝ-
ʣʝʡ ʫʧʨʘʚʣʝʥʠʝ ʧʦʨʷʜʢʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 
ʫʧʨʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʦʡ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʜʝʣʴʥʦ 
ʵʪʦʪ ʪʠʧ ʫʧʨʘʚʣʝʥʠʷ. 
ʆʙʩʫʜʠʤ ʢʨʘʪʢʦ ʩʧʝʮʠʬʠʢʫ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʫʧʨʘʚʣʝʥʠʡ

27
. 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʞʝʩʪʢʠʤ ʠ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʮʝʥʪʨ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʤʥʦʞʝ-
ʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʛʝʥʪʘ. ʊʘʢʦʝ 
ʦʛʨʘʥʠʯʝʥʠʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʷʚʥʳʤʠ ʠʣʠ ʥʝʷʚʥʳʤʠ ʚʦʟʜʝʡ-
ʩʪʚʠʷʤʠ ï ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ, ʨʘʩʧʦʨʷʞʝʥʠʷʤʠ, ʧʨʠʢʘʟʘʤʠ ʠ ʪ.ʜ. ʠʣʠ 
ʤʦʨʘʣʴʥʦ-ʵʪʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ, ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʪ.ʜ. 

                                                                 
27 ɽʩʪʝʩʪʚʝʥʥʦ, ʥʘ ʧʨʘʢʪʠʢʝ ʠʥʦʛʜʘ ʪʨʫʜʥʦ ʚʳʜʝʣʠʪʴ ʚ ʷʚʥʦʤ ʚʠʜʝ ʫʧʨʘʚʣʝʥʠʝ ʪʦʛʦ 
ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ (ʠ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ!) ʦʜʥʦʚʨʝʤʝʥ-
ʥʦ. 
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ʄʦʪʠʚʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ çʤʷʛʢʠʤè, ʯʝʤ ʠʥ-
ʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ, ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ 
ʧʨʝʜʧʦʯʪʝʥʠʡ (ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ) ʘʛʝʥʪʘ. ʊʘʢʦʝ ʠʟʤʝʥʝʥʠʝ ʤʦʞʝʪ 
ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʚʝʜʝʥʠʝʤ ʩʠʩʪʝʤʳ ʰʪʨʘʬʦʚ ʠ/ʠʣʠ ʧʦʦʨɦʝʥʠʡ ʟʘ 
ʚʳʙʦʨ ʪʝʭ ʠʣʠ ʠʥʳʭ ʜʝʡʩʪʚʠʡ ʠ/ʠʣʠ ʜʦʩʪʠʞʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʐʠʨʦʢʠʡ ʢʣʘʩʩ ʧʨʠʤʝʨʦʚ ʤʦʜʝʣʝʡ ʤʦʪʠ-
ʚʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʩʪʠʤʫʣʠ-
ʨʦʚʘʥʠʷ [114]. ɺ ʩʣʫʯʘʝ, ʥʘʧʨʠʤʝʨ, ʟʘʜʘʯʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ, ʤʦʪʠʚʘ-
ʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ (ʚʭʦʜʷʱʝʤ ʚ 
ʬʫʥʢʮʠʶ ʧʦʣʝʟʥʦʩʪʠ ʘʜʜʠʪʠʚʥʦ) ʚʦʟʥʘʛʨʘʞʜʝʥʠʠ ʘʛʝʥʪʘ ʟʘ ʚʳʙʦʨ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. 
ʅʘʠʙʦʣʝʝ çʤʷʛʢʠʤè (ʢʦʩʚʝʥʥʳʤ), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʩʪʠʪʫʮʠʦ-

ʥʘʣʴʥʳʤ ʠ ʤʦʪʠʚʘʮʠʦʥʥʳʤ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʠʤʝʥʝʝ ʠʩʩʣʝʜʦʚʘʥ-
ʥʳʤ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʦʨʤʘʣʴʥʳʭ ʤʦʜʝʣʝʡ) ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʝʜʤʝʪʦʤ 
ʨʘʩʩʤʦʪʨʝʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. 
ʇʨʝʜʤʝʪʦʤ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ï ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ, ʪ. ʝ. ʮʝʣʝʥʘʧʨʘʚʣʝʥ-
ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʘʛʝʥʪʦʚ. ʆʪʤʝʪʠʤ, ʯʪʦ, ʧʦʤʠʤʦ 
ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʳʭ, ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʧʦʜʭʦʜʳ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʩʤ. [83, 98, 157, 164]). 
ʇʨʝʜʣʘʛʘʝʤʘʷ ʦʙʱʘʷ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ. 29. 
ʄʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʛʝʥʪʘ (ʘʛʝʥʪʦʚ) ʠ ʫʧʨʘʚʣʷʶʱʠʡ ʦʨʛʘʥ 

ï ʮʝʥʪʨ. ʂʘʞʜʳʡ ʘʛʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʠʢʣʦʤ çʠʥʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʴ ʘʛʝʥʪʘ  ʜʝʡʩʪʚʠʝ ʘʛʝʥʪʘ  ʥʘʙʣʶʜʘʝʤʳʡ ʘʛʝʥʪʦʤ ʨʝʟʫʣʴʪʘʪ 

 ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʘʛʝʥʪʘè, ʠ ʫ ʨʘʟʥʳʭ ʘʛʝʥʪʦʚ ʵʪʠ ʪʨʠ ʢʦʤʧʦ-
ʥʝʥʪʳ ʮʠʢʣʘ ʷʚʣʷʶʪʩʷ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʨʘʟʣʠʯʥʳʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠ 
ʵʪʦ ʦʪʨʘʞʘʝʪ ʥʘʜʧʠʩʴ çɸʛʝʥʪ( )rè ʥʘ ʈʠʩ. 29, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʵʪʦʪ 
ʮʠʢʣ ʦʙʱʠʤ ʜʣʷ ʚʩʝʡ ʫʧʨʘʚʣʷʝʤʦʡ ʧʦʜʩʠʩʪʝʤʳ, ʪ. ʝ. ʜʣʷ ʚʩʝʛʦ ʥʘʙʦ-
ʨʘ ʘʛʝʥʪʦʚ. 
ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʛʝʥʪʘ (ʘʛʝʥʪʦʚ) ʠ ʮʝʥʪʨʘ, ʪʦ ʦʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: 
Á ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʘ, ʬʦʨʤʠʨʫʶʱʠʤ ʪʫ ʠʣʠ 

ʠʥʫʶ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʘʛʝʥʪʘ (ʘʛʝʥʪʦʚ). ʆʪʤʝʪʠʤ, ʯʪʦ ʤʦʞʥʦ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʮʝʥʪʨʘ ʥʘ ʥʘʙʣʶʜʘʝʤʳʡ ʘʛʝʥʪʦʤ (ʘʛʝʥ-
ʪʘʤʠ) ʨʝʟʫʣʴʪʘʪ, ʪ. ʝ. çʮʝʥʪʨ  ʥʘʙʣʶʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪè ʥʘ ʈʠʩ. 29. 
ʆʜʥʘʢʦ ʵʪʦ ʨʘʩʩʤʦʪʨʝʥʠʝ (ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʩʙʣʠʞʘʶʱʝʝ ʠʥʬʦʨ-
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ʤʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʤʦʪʠʚʘʮʠʦʥʥʳʤ) ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʥʘʩʪʦʷ-
ʱʝʡ ʨʘʙʦʪʳ; 
Á ʨʝʘʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʘ (ʘʛʝʥʪʦʚ), ʢʦʪʦʨʳʡ ʦʢʘ-

ʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʨʝʩʳ ʮʝʥʪʨʘ. 
 
 

 
ɼɽʁʉʊɺʀɽ 

ʅɸɹʃʖɼɸɽʄʓʁ 

ʈɽɿʋʃʔʊɸʊ 

ʀʅʌʆʈʄʀ-

ʈʆɺɸʅʅʆʉʊʔ 

ɸʛʝʥʪ(ʳ) 

ʋʧʨʘʚʣʷʶʱʠʡ 

ʦʨʛʘʥ (ʮʝʥʪʨ) 

ʋʧʨʘʚʣʷʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ 

ʈʝʘʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ 

 
 

ʈʠʩ. 29. ʄʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
 

ʆʙʩʫʜʠʤ ʤʦʜʝʣʴ, ʠʟʦʙʨʘʞʝʥʥʫʶ ʥʘ ʈʠʩ. 29, ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 
ʄʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ, ʤʦʜʝʣʠʨʫʶʱʠʤ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʛʝʥʪʦʚ, ʷʚʣʷʶʪʩʷ ʨʝʬʣʝʢʩʠʚʥʳʝ ʠʛʨʳ, ʚ ʢʦʪʦʨʳʭ 
ʘʛʝʥʪʳ ʚʳʙʠʨʘʶʪ ʜʝʡʩʪʚʠʷ ʥʘ ʦʩʥʦʚʝ ʩʚʦʠʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʠ ï ʠʝʨʘʨʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ 
ʩʠʪʫʘʮʠʠ (çʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳè), ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ 
ʦʧʧʦʥʝʥʪʦʚ (ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ) ʠ ʪ. ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʨʤʠʥʘʭ 
ʨʝʬʣʝʢʩʠʚʥʳʭ ʠʛʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʘʛʝʥʪʘ ʤʦʜʝʣʠʨʫʝʪʩʷ ʧʨʠ 
ʧʦʤʦʱʠ ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥ-
ʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʚʩʝʡ ʫʧʨʘʚʣʷʝʤʦʡ ʧʦʜʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʫʝʪʩʷ ʧʨʠ 
ʧʦʤʦʱʠ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʛʨʳ, ʷʚʣʷʶʱʝʡʩʷ ʦʙʲ-
ʝʜʠʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ). 
ʀʩʭʦʜʷ ʠʟ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʘʛʝʥʪ ʚʳʙʠʨʘʝʪ 

ʪʦ ʠʣʠ ʠʥʦʝ ʜʝʡʩʪʚʠʝ. ɼʣʷ ʟʘʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 
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ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦ-
ʚʝʩʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ ʨʝʰʝʥʠʝʤ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ 
ʨʘʚʥʦʚʝʩʠʝ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ ʅʵʰʘ ï ʥʘʠʙʦʣʝʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʨʝʰʝʥʠʷ ʥʝʢʦʦʧʝʨʘʪʠʚʥʳʭ ʠʛʨ. 
ʀʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʘʛʝʥʪʘ ʦ ʩʠʪʫʘʮʠʠ ʠ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦʧ-

ʧʦʥʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʥʝʘʜʝʢʚʘʪʥʦʡ. ʇʦʵʪʦʤʫ 
ʥʘʙʣʶʜʘʝʤʳʡ ʘʛʝʥʪʦʤ ʨʝʟʫʣʴʪʘʪ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʤʦʞʝʪ ʢʘʢ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʝʛʦ ʦʞʠʜʘʥʠʷʤ, ʪʘʢ ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʤ. ʉʦʦʪ-
ʚʝʪʩʪʚʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʬʘʢʪʦʨʘʤʠ: 

1) ʥʘʩʢʦʣʴʢʦ ʘʜʝʢʚʘʪʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥ ʘʛʝʥʪ ʥʘ ʤʦʤʝʥʪ ʚʙrʦʨʘ 
ʩʚʦʝʛʦ ʜʝʡʩʪʚʠʷ; 

2) ʥʘʩʢʦʣʴʢʦ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʛʨʳ ʦʥ 
ʥʘʙʣʶʜʘʝʪ. 
ʅʘʧʨʠʤʝʨ, ʥʘʙʣʶʜʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʝʥʠʝ ʝʛʦ 

ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʜʝʡʩʪʚʠʷ ʦʧʧʦʥʝʥʪʦʚ, ʠʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝʦʧʨʝ-
ʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠ ʧʨ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʘʛʝʥʪ ʥʘʙʣʶʜʘʝʪ ʟʥʘʯʝ-
ʥʠʝ ʥʝʢʦʪʦʨʦʡ ʬʫʥʢʮʠʠ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ ʠ ʜʝʡ-
ʩʪʚʠʡ ʦʧʧʦʥʝʥʪʦʚ. ʕʪʘ ʬʫʥʢʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ ʥʘʙʣʶʜʝʥʠʷ, ʠ 
ʚʦʟʜʝʡʩʪʚʠʝ ʝʝ ʟʥʘʯʝʥʠʷ ʥʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʦ ʥʘ 
ʨʠʩʫʥʢʝ ʬʨʘʛʤʝʥʪʦʤ çʥʘʙʣʶʜʘʝʤʦʝ ʜʝʡ-
ʩʪʚʠʝ  ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴè. ɽʩʣʠ ʚʩʝ ʘʛʝʥʪʳ ʥʘʙʣʶʜʘʶʪ ʠʤʝʥʥʦ 
ʪʦʪ ʨʝʟʫʣʴʪʘʪ, ʥʘ ʢʘʢʦʡ ʨʘʩʩʯʠʪʳʚʘʶʪ (ʪ. ʝ. ʨʝʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢ-
ʮʠʠ ʥʘʙʣʶʜʝʥʠʷ ʢʘʞʜʦʛʦ ʘʛʝʥʪʘ ʨʘʚʥʦ ʦʞʠʜʘʝʤʦʤʫ), ʪʦ ʝʩʪʝʩʪʚʝʥ-
ʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥ-
ʥʦʩʪʠ ʥʝ ʤʝʥʷʝʪʩʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ 
ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ (ʩʤ. ʨʘʟʜʝʣ 2.7). 
ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʛʝʥʪʦʚ ʩ ʮʝʥʪʨʦʤ. ʆʩʫ-

ʱʝʩʪʚʣʷʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʮʝʥʪʨ ʩʪʨʝʤʠʪʩʷ ʢ ʤʘʢʩʠʤʠ-
ʟʘʮʠʠ ʩʚʦʝʡ ʧʦʣʝʟʥʦʩʪʠ (ʨʘʟʫʤʝʝʪʩʷ, ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʜʨʫʛʠʤ ʪʠʧʘʤ 
ʫʧʨʘʚʣʝʥʠʷ). ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʮʝʥʪʨ ʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʣʶʙʫʶ 
ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʜʦʧʫʩʪʠʤʦʛʦ ʤʥʦʞʝ-
ʩʪʚʘ, ʪʦ ʟʘʜʘʯʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦ-
ʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘʡʪʠ ʪʘʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-
ʩʪʠ ʠʟ ʜʦʧʫʩʪʠʤʦʛʦ ʤʥʦʞʝʩʪʚʘ ʩʪʨʫʢʪʫʨ, ʯʪʦʙʳ ʧʦʣʝʟʥʦʩʪʴ ʮʝʥʪʨʘ ʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʨʘʚʥʦʚʝʩʠʠ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ (ʙʳʪʴ ʤʦʞʝʪ, ʩ 
ʫʯʝʪʦʤ ʟʘʪʨʘʪ ʮʝʥʪʨʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ). ɹʦʣʝʝ ʬʦʨʤʘʣʴ-
ʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ 
ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʥʠʞʝ. 
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ʇʦʜʯʝʨʢʥʝʤ ʩʣʝʜʫʶʱʝʝ ʚʘʞʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ: ʚ ʨʘʤʢʘʭ ʧʨʝʜ-
ʣʘʛʘʝʤʦʡ ʤʦʜʝʣʠ ʤʳ ʠʩʭʦʜʠʤ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʮʝʥʪʨ 
ʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʘʛʝʥʪʦʚ ʣʶʙʫʶ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-
ʩʪʠ. ɿʘ ʨʘʤʢʘʤʠ ʥʘʰʠʭ ʨʘʩʩʤʦʪʨʝʥʠʡ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʠʤ 
ʦʙʨʘʟʦʤ ʮʝʥʪʨʫ ʩʣʝʜʫʝʪ çʫʙʝʜʠʪʴè ʘʛʝʥʪʦʚ ʚ ʪʦʤ, ʯʪʦ ʠʤʝʶʪ ʤʝʩʪʦ ʪʝ 
ʠʣʠ ʠʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʧʧʦʥʝʥʪʦʚ. ɺʦʧʨʦʩ ʦ 
ʪʦʤ, ʢʘʢ ʮʝʥʪʨʫ ʥʘʜʣʝʞʠʪ ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʪʨʫʢʪʫ-
ʨʫ, ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʘʥʥʳʭ ʧʩʠʭʦʣʦ-
ʛʠʠ ʠ ʩʦʮʠʦʣʦʛʠʠ ï ʩʤ., ʥʘʧʨʠʤʝʨ, [24, 50, 156, 157], ʘ ʪʘʢʞʝ ʨʘʟʜʝʣʳ 
2.12-2.14 ʠ ʯʝʪʚʝʨʪʫʶ ʛʣʘʚʫ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ. 
ʇʝʨʝʡʜʝʤ ʢ ʬʦʨʤʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ. ʇʫʩʪʴ ʥʘ ʤʥʦʞʝʩʪʚʝ 

ʜʝʡʩʪʚʠʡ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʠ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʟʘʜʘʥʘ 
ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʮʝʥʪʨʘ F(x, I). ʇʫʩʪʴ, ʜʘʣʝʝ, ʮʝʥʪʨ ʤʦʞʝʪ ʩʬʦʨʤʠ-
ʨʦʚʘʪʴ ʣʶʙʫʶ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʤʥʦʞʝ-

ʩʪʚʘ Àô. ʇʨʠ ʩʪʨʫʢʪʫʨʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I Í Àô ʚʝʢʪʦʨ ʜʝʡʩʪʚʠʡ 
ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʤʥʦʞʝʩʪʚʘ ʨʘʚʥʦʚʝʩʥʳʭ ʚʝʢ-

ʪʦʨʦʚ YX(I). ʄʥʦʞʝʩʪʚʦ YX(I) ʤʦʞʝʪ ʙʳʪʴ ʧʫʩʪʳʤ, ʪʦʛʜʘ ʮʝʥʪʨ, 
ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʥʝ ʤʦʞʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʪʦʪ ʠʣʠ 
ʠʥʦʡ ʠʩʭʦʜ ʠʛʨʳ. ʇʦʵʪʦʤʫ ʚʚʝʜʝʤ ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʩʪʨʫʢʪʫʨ, 
ʜʣʷ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʥʦ ʨʘʚʥʦʚʝʩʠʝ: 

À = { I Í Àô | YX(I)  ̧Å}.  

ɽʩʣʠ ʧʨʠ ʟʘʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ I Í À ʤʥʦʞʝʩʪʚʦ ʨʘʚʥʦʚʝʩʥʳʭ ʚʝʢ-

ʪʦʨʦʚ YX(I) ʩʦʩʪʦʠʪ ʙʦʣʝʝ ʯʝʤ ʠʟ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʪʦ ʦʙʳʯʥʦ (ʩʤ., 
ʥʘʧʨʠʤʝʨ, [114]) ʧʨʠʥʠʤʘʝʪʩʷ ʦʜʥʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʧʨʝʜʧʦʣʦʞʝ-
ʥʠʡ: 

1. ʛʠʧʦʪʝʟʘ ʙʣʘʛʦʞʝʣʘʪʝʣʴʥʦʩʪʠ (ɻɹ), ʩʦʩʪʦʷʱʘʷ ʚ ʪʦʤ, ʯʪʦ ʫ 
ʮʝʥʪʨʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʚʳʙʦʨ ʘʛʝʥʪʘʤʠ çʥʫʞʥʦʛʦè 
ʨʘʚʥʦʚʝʩʠʷ; 

2. ʧʨʠʥʮʠʧ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 
(ʄɻʈ), ʩʦʩʪʦʷʱʠʡ ʚ ʪʦʤ, ʯʪʦ ʮʝʥʪʨ ʨʘʩʩʯʠʪʳʚʘʝʪ ʥʘ ʥʘʠʭʫʜʰʝʝ ʜʣʷ 
ʩʝʙʷ ʨʘʚʥʦʚʝʩʠʝ ʠʛʨʳ ʘʛʝʥʪʦʚ. 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻɹ ʠ ʄɻʈ ʧʦʣʫʯʘʝʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʩʪʘ-

ʥʦʚʢʫ ʟʘʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: 

(1) max;),(max
)(

½½½F
ÀÍYÍ IIx

Ix
X

 

(2) .max),(min
)(

½½½F
ÀÍYÍ IIx

Ix
X

 

ʈʘʟʫʤʝʝʪʩʷ, ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʣʷ ʣʶʙʦʛʦ I Í À ʤʥʦʞʝʩʪʚʦ YX(I) 
ʩʦʩʪʦʠʪ ʨʦʚʥʦ ʠʟ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ, (1) ʠ (2) ʩʦʚʧʘʜʘʶʪ. 
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ɿʘʜʘʯʫ (1) (ʣʠʙʦ (2)) ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʟʘʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʚ ʬʦʨʤʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. 
ʆʧʠʰʝʤ ʪʝʧʝʨʴ ʟʘʜʘʯʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʠʥʦʡ ʧʦʩʪʘʥʦʚʢʝ, ʥʝ ʟʘʚʠʩʷʱʝʡ ʦʪ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʮʝʥʪʨʘ. 
ʇʫʩʪʴ ʮʝʥʪʨ ʩʪʨʝʤʠʪʩʷ ʜʦʙʠʪʴʩʷ ʦʪ ʘʛʝʥʪʦʚ ʚʳʙʦʨʘ ʚʝʢʪʦʨʘ ʜʝʡʩʪʚʠʡ 
x Í X'. ɿʘʜʘʜʠʤʩʷ ʚʦʧʨʦʩʦʤ: ʜʣʷ ʢʘʢʠʭ ʚʝʢʪʦʨʦʚ x ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ 
(ʪ. ʝ. ʧʨʠ ʧʦʤʦʱʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʢʦʡ ʩʪʨʫʢʪʫʨʳ I) ʮʝʥʪʨ ʤʦʞʝʪ ʵʪʦ 
ʩʜʝʣʘʪʴ? ʀʥʘʯʝ ʛʦʚʦʨʷ, ʚʪʦʨʘʷ ʚʦʟʤʦʞʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʥʘʭʦʞʜʝʥʠʠ ʤʥʦʞʝʩʪʚʘ ʜʦʩʪʠ-

ʞʠʤʦʩʪʠ ï ʤʥʦʞʝʩʪʚʘ ʚʝʢʪʦʨʦʚ x Í X', ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ 

ʤʥʦʞʝʩʪʚʦ ʩʪʨʫʢʪʫʨ YI(x) Æ À  
(3)  ʥʝʧʫʩʪʦ, ʣʠʙʦ 
(4)  ʩʦʩʪʦʠʪ ʨʦʚʥʦ ʠʟ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ, 
ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʧʫʩʪʠʤʳʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 
I Í YI(x) Æ À ʜʣʷ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʚʝʢʪʦʨʘ x. ʋʩʣʦʚʠʝ (3) ʩʦʦʪʚʝʪʩʪʚʫ-
ʝʪ ɻɹ, ʫʩʣʦʚʠʝ (4) ï ʄɻʈ. 
ɿʘʜʘʯʫ (3) (ʣʠʙʦ (4)) ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʟʘʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʬʦʨʤʝ ʤʥʦʞʝʩʪʚʘ ʜʦʩʪʠʞʠʤʦʩʪʠ. 
ɽʱʝ ʨʘʟ ʧʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʚʪʦʨʘʷ ʧʦʩʪʘʥʦʚʢʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʝ-

ʚʦʡ ʬʫʥʢʮʠʠ ʮʝʥʪʨʘ ʠ ʦʪʨʘʞʘʝʪ ʣʠʰʴ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʧʦʤʦʱʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʝʩʪʠ ʩʠʩʪʝʤʫ ʚ ʪʦ ʠʣʠ ʠʥʦʝ ʩʦ-
ʩʪʦʷʥʠʝ. 
ʂʘʢ ʚ ʧʝʨʚʦʡ, ʪʘʢ ʠ ʚʦ ʚʪʦʨʦʡ ʧʦʩʪʘʥʦʚʢʝ ʮʝʥʪʨ ʤʦʞʝʪ ʣʠʙʦ ʠʥ-

ʪʝʨʝʩʦʚʘʪʴʩʷ, ʣʠʙʦ ʥʝ ʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦʣʫʯʠʚʰʝʛʦʩʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʩʪʘʙʠʣʴ-
ʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʪ. ʝ. ʧʨʠʚʝʩʪʠ ʩʠʩʪʝʤʫ ʚ ʩʪʘʙʠʣʴ-
ʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʪʦ ʚ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʧʦʩʪʘʥʦʚ-

ʢʘʭ ʪʨʝʙʫʝʪʩʷ ʟʘʤʝʥʠʪʴ Y ʥʘ Y
s
, ʘ ʪʝʨʤʠʥʳ çʨʘʚʥʦʚʝʩʠʝè ʠ 

çʨʘʚʥʦʚʝʩʥʳʡè ï ʥʘ çʩʪʘʙʠʣʴʥʦʝ ʨʘʚʥʦʚʝʩʠʝè ʠ çʩʪʘʙʠʣʴʥʦ-
ʨʘʚʥʦʚʝʩʥʳʡè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʇʦʜʳʪʦʞʠʤ ʚʳʰʝʩʢʘʟʘʥʥʦʝ. ɿʘʜʘʯʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 
Á ʚ ʬʦʨʤʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʣʠʙʦ ʤʥʦʞʝʩʪʚʘ ʜʦʩʪʠʞʠʤʦʩʪʠ; 
Á ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʧʦʪʝʟʳ ʙʣʘʛʦʞʝʣʘʪʝʣʴʥʦʩʪʠ (ɻɹ) ʣʠʙʦ 

ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʘʣʴʥʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ (ʄɻʈ); 
Á ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʣʠ ʙʝʟ ʪʨʝʙʦʚʘʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ. 
ɺʳʙʦʨ ʦʜʥʦʛʦ ʠʟ ʵʪʠʭ ʚʦʩʴʤʠ ʚʘʨʠʘʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʢʨʝʪ-

ʥʦʡ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʪʫʘʮʠʝʡ. ʆʜʥʘʢʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʳʤ 
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(ʠ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʪʨʫʜʦʝʤʢʠʤ ʜʣʷ ʠʩ-
ʩʣʝʜʦʚʘʪʝʣʷ) ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠ ʚʝʢʪʦʨʦʤ ʜʝʡʩʪʚʠʡ ʘʛʝʥʪʦʚ, ʪ. ʝ. ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 
ɺ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʥ ʨʷʜ ʯʘʩʪʥʳʭ ʤʦʜʝʣʝʡ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʦʙʣʘʩʪʷʭ, ʠ ʜʣʷ ʢʘʞʜʦʡ 
ʤʦʜʝʣʠ ʤʳ ʙʫʜʝʤ ʦʛʦʚʘʨʠʚʘʪʴ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʫʶ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʘʚʪʦʨʘ) ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ. 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʦʜʠʪʩʷ ʦʙʱʘʷ ʩʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʜʘʯ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʅʝ ʧʨʝʪʝʥʜʫʷ ʥʘ ʠʩʯʝʨʧʳʚʘʶʱʠʡ 

ʦʭʚʘʪ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʩʣʫʯʘʝʚ, ʵʪʘ ʩʭʝʤʘ ʦʧʠʩʳʚʘʝʪ ʦʙʱʫʶ ʣʦʛʠʢʫ 
ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʛʦ ʘʥʘʣʠʟʘ (ʩʤ. ʈʠʩ. 30) [174]. 
Á ʕʪʘʧ 1. ʆʧʠʩʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʫʧʨʘʚʣʷʝʤʳʭ ʩʫʙʲʝʢʪʦʚ (ʘʛʝʥ-

ʪʦʚ), ʠʭ ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ ʠ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ. ɿʘʤʝʪʠʤ, ʯʪʦ ʵʪʦʪ 
ʵʪʘʧ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʠ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʤ ʧʦʜʭʦʜʝ ʢ 
ʫʧʨʘʚʣʝʥʠʶ (ʥʝ ʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ) ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. 
Á ʕʪʘʧ 2. ʌʦʨʤʘʣʠʟʘʮʠʷ ʠʤʝʶʱʝʡʩʷ ʚ ʩʠʪʫʘʮʠʠ ʥʝʦʧʨʝʜʝʣʝʥ-

ʥʦʩʪʠ ï ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝ ʷʚʣʷʝʪʩʷ 

ʦʙʱʠʤ ʟʥʘʥʠʝʤ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ. ɽʩʣʠ ʥʝ ʥʘʢʣʘʜʳʚʘʪʴ ʟʘʨʘʥʝʝ ʦʛʨʘ-
ʥʠʯʝʥʠʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘ-
ʤʝʪʨʘ, ʪʦ ʚʩʝʛʜʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ (ʩʤ., ʥʘʧʨʠʤʝʨ, [252, ʩ. 77]), ʯʪʦ ʵʪʦʪ 

ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ ʘʨʛʫʤʝʥʪʦʤ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ ʘʛʝʥʪʦʚ. 
Á ʕʪʘʧ 3. ʆʧʨʝʜʝʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ 

(ʩʤ. ʨʘʟʜʝʣ 2.1), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʫʧʨʘʚʣʷʶʱʠʤ 

ʦʨʛʘʥʦʤ (ʮʝʥʪʨʦʤ). 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʪʨʝʭ ʵʪʘʧʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʫʶ ʩʪʘʜʠʶ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʳ ʧʦʣʫʯʘʝʤ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʝ ʦʧʠʩʘ-

ʥʠʝ ʩʠʪʫʘʮʠʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ-
ʥʠʤʘʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʮʝʥʪʨʫ ʠʟʚʝʩʪʥʦ ʠʩʪʠʥʥʦʝ 
ʟʥʘʯʝʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. 
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ʆʧʠʩʘʥʠʝ ʤʥʦʞʝʩʪʚʘ 
ʘʛʝʥʪʦʚ, ʠʭ ʜʦʧʫʩʪʠʤʳʭ 
ʜʝʡʩʪʚʠʡ ʠ ʮʝʣʝʚʳʭ 

ʬʫʥʢʮʠʡ 

ʌʦʨʤʘʣʠʟʘʮʠʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ 

ɺʳʯʠʩʣʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʨʘʚʥʦʚʝʩʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ 
ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʠʣʫʯʰʝʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ 

ʈʘʟʨʘʙʦʪʢʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ 

ʇʈɽɼɺɸʈʀʊɽʃʔʅɸʗ 

ʉʊɸɼʀʗ 

ɿɸɺɽʈʐɸʖʑɸʗ 

ʉʊɸɼʀʗ 

ʆʉʅʆɺʅɸʗ 

ʉʊɸɼʀʗ 

 
ʈʠʩ. 30. ʕʪʘʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʜʘʯ  ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

 

Á ʕʪʘʧ 4. ɺʳʯʠʩʣʝʥʠʝ (ʜʣʷ ʩʪʨʫʢʪʫʨ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʧʨʝʜʳ-
ʜʫʱʝʤ ʵʪʘʧʝ) ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ï ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʜʝʡʩʪʚʠʷʤʠ ʘʛʝʥʪʦʚ. 
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Á ʕʪʘʧ 5. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦ-
ʚʝʩʠʷ. ɽʩʣʠ ʨʘʚʥʦʚʝʩʠʝ ʩʪʘʙʠʣʴʥʦ ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʝʛʦ ʠʩʪʠʥʥʦʩʪʠ 

ʣʠʙʦ ʣʦʞʥʦʩʪʠ. 
Á ʕʪʘʧ 6. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʧʦʩʪʘʥʦʚʢʠ 

ʟʘʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʭʦʞʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʷʚʣʷʶʱʝʡʩʷ ʝʝ ʨʝʰʝʥʠʝʤ. ʅʘʭʦʞʜʝʥʠʝ ʵʪʦʛʦ ʨʝʰʝ-
ʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʣʝʛʯʘʝʪʩʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʨʝʬʣʝʢʩʠʚʥʳʝ ʦʪʦʙʨʘ-
ʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʫʞʥʘʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʘʧʦʚ 4ï6, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʥʫʶ ʩʪʘʜʠʶ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʤʳ ʧʦʣʫʯʘʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʫʶ 
ʥʘʜʣʝʞʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʘʛʝʥʪʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʦʷʱʠʭ ʧʝʨʝʜ 
ʫʧʨʘʚʣʷʶʱʠʤ ʦʨʛʘʥʦʤ ʮʝʣʝʡ. 
Á ʕʪʘʧ 7. ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʛʝʥʪʦʚ, 

ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʡʜʝʥʥʦʡ ʥʘ ʵʪʘʧʝ 6 ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʦʡ ʩʪʨʫʢʪʫʨʳ. 
ʕʪʘʧ 7, ʩʦʩʪʘʚʣʷʶʱʠʡ ʟʘʚʝʨʰʘʶʱʫʶ ʩʪʘʜʠʶ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʣʝʞʠʪ ʟʘ ʨʘʤʢʘʤʠ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʛʦ ʧʦʜʭʦ-
ʜʘ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʠ ʠ ʩʦʮʠʦʣʦʛʠʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 
ʦʧʠʩʘʥʳ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, 
ʤʝʥʷʶʱʠʭ ʪʝ ʠʣʠ ʠʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 
ʠʛʨʳ (ʩʤ. ʨʘʟʜʝʣʳ 2.12-2.14 ʠ ʛʣʘʚʫ 4). 

 
 

2.12. ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ 

ɺʆɿɼɽʁʉʊɺʀʁ 
 
ɺ ʨʘʤʢʘʭ ʧʨʠʥʷʪʦʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ (ʪʦʯʥʝʝ ï ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ) 

ʤʦʜʝʣʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʯʝʤ 
ʠʥʳʤ, ʢʘʢ ʝʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ ʠ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷʭ ʦʧʧʦʥʝʥʪʦʚ (ʜʨʫʛʠʭ ʘʛʝʥʪʦʚ). ʇʦʵʪʦʤʫ ʚʝʩʴʤʘ ʚʘʞʥʳʤ 
ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ 
ʮʝʥʪʨʘ ʚʣʠʷʶʪ ʥʘ ʵʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚʦʧʨʦʩ ʩʦʩʪʦ-
ʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʢʘʢ ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʛʨʳ 
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭ ʠʣʠ ʠʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʮʝʥ-
ʪʨʘ. 
ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʠʩʯʝʨʧʳʚʘʶ-

ʱʠʡ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, 
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ʦʧʝʨʠʨʫʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ (ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʝʦʨʝʪʠ-
ʢʦ-ʠʛʨʦʚʳʤʠ) ʤʦʜʝʣʷʤʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʤ, ʯʪʦ 
ʧʨʦʮʝʩʩ ʫʩʚʦʝʥʠʷ ʯʝʣʦʚʝʢʦʤ ʪʦʡ ʠʣʠ ʠʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʯʝʥʴ 
ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥ ʬʘʢʪʦʨʘʤʠ ʩʦʮʠʘʣʴʥʦ-
ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ. ʂʘʢ ʦʪʤʝʯʝʥʦ ʚ [53, ʩ. 81], çʩʝʢʨʝʪ ʚʳʩʦ-
ʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ï ʦʙʨʘʱʝʥʠʝ ʢ ʙʝʩʩʦ-
ʟʥʘʪʝʣʴʥʦʤʫ, ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʝʤʦʚ ʩʥʷʪʠʷ ʙʘʨʴʝʨʦʚ ʚʦʩʧʨʠʷʪʠʷ 
ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʢ ʚʦʩʧʨʠʷʪʠʶ 
ʥʦʚʦʛʦè. 
ʇʦʥʷʪʥʦ, ʩ ʢʘʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʩʚʷʟʘʥʘ ʬʦʨʤʘʣʠʟʘʮʠʷ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʫʤʥʳʤ ʠ ʨʘʮʠʦʥʘʣʴ-
ʥʳʤ ʘʛʝʥʪʦʤ (intelligent ratoinal decision-maker [252, p. 1]) ï çʛʣʘʚ-
ʥʳʤ ʛʝʨʦʝʤè ʨʘʙʦʪ ʧʦ ʪʝʦʨʠʠ ʠʛʨ. ɺʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʜʘʥʥʳʡ 
ʤʦʤʝʥʪ ʢʦʥʮʝʧʮʠʠ ʨʝʰʝʥʠʷ ʠʛʨʳ ʦʩʥʦʚʳʚʘʶʪʩʷ, ʷʚʥʦ ʠʣʠ ʥʝʷʚʥʦ, ʥʘ 
ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢ ʤʦʤʝʥʪʫ ʥʘʯʘʣʘ ʠʛʨʳ ʩʪʨʫʢʪʫʨʝ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʠ

28
. ʏʪʦ ʙʳʣʦ çʜʦ ʥʘʯʘʣʘ ʠʛʨʳè, ʢʘʢ ʩʣʦʞʠʣʘʩʴ ʪʘ ʠʣʠ ʠʥʘʷ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ï ʵʪʦʪ ʚʦʧʨʦʩ ʦʩʪʘʝʪʩʷ ʟʘ ʨʘʤʢʘʤʠ ʦʙʩʫʞʜʝʥʠʷ. 
ʇʦ-ʚʠʜʠʤʦʤʫ, ʟʜʝʩʴ ʧʨʦʭʦʜʠʪ ʥʝʢʘʷ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤ ʯʝʣʦ-
ʚʝʢʦʤ ʠ ʤʦʜʝʣʴʥʳʤ çʫʤʥʳʤ ʨʘʮʠʦʥʘʣʴʥʳʤ ʘʛʝʥʪʦʤè. 
ʆʪʜʘʚʘʷ ʩʝʙʝ ʦʪʯʝʪ ʚ ʪʝʭ ʦʛʨʘʥʠʯʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʱʠ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ (ʠ, ʚ ʯʘʩʪʥʦ-
ʩʪʠ, ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʤʫ ʧʦʜʭʦʜʫ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ), 
ʨʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 
ɺ [140, ʩ. 133] ʧʨʠʚʝʜʝʥʘ ʩʣʝʜʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ: 
(1) ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ï çʩʫʭʠʝè ʬʘʢʪʳ; 
(2) ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ï ʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʚʳʚʦʜʳ, ʘʥʘʣʠ-

ʪʠʯʝʩʢʠʝ ʩʫʞʜʝʥʠʷ, ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʬʘʢʪʦʚ; 
(3) ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ï ʵʤʦʮʠʦʥʘʣʴʥʦ ʦʢʨʘʰʝʥʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ, 

ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ çʭʦʨʦʰʦ/ʧʣʦʭʦè, çʤʦʨʘʣʴʥʦ/ʘʤʦʨʘʣʴʥʦè, çʥʨʘʚ-
ʩʪʚʝʥʥʦ/ʙʝʟʥʨʘʚʩʪʚʝʥʥʦè ʠ ʪ. ʧ. 
ʉʦʛʣʘʩʥʦ [142, ʩ. 203], ʥʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ 

ʘʛʝʥʪʳ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ, ʜʝʣʠʪʩʷ ʥʘ  
(4) ʞʝʩʪʢʫʶ, ʩʦʜʝʨʞʘʱʫʶ ʪʦʣʴʢʦ ʨʝʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʬʘʢʪʳ; 

                                                                 
28 ʅʝ ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʤʥʦʛʦʰʘʛʦʚʳʝ ʠʛʨʳ, ʛʜʝ ʚ ʭʦʜʝ ʨʘʟʳʛʨʳʚʘʥʠʷ ʠʛʨʳ 
ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʠʣʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʥʠʤʠ) ï ʚʝʜʴ ʠ ʫ ʤʥʦʛʦʰʘʛʦʚʦʡ ʠʛʨʳ ʩʫʱʝʩʪʚʫʝʪ 
ʥʝʢʠʡ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʯʘʣʴʥʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʫʯʘʩʪ-
ʥʠʢʦʚ. 
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(5) ʤʷʛʢʫʶ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʧʨʦʛʥʦʟʳ ʠ ʦʮʝʥʢʠ. 
ʆʯʝʚʠʜʥʘ ʘʥʘʣʦʛʠʷ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ (1) ʠ (4), ʘ ʪʘʢʞʝ (2) ʠ (5). ʆ 

ʥʠʭ ʨʝʯʴ ʧʦʡʜʝʪ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʘ ʩʝʡʯʘʩ ʦʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ 
ʧʫʥʢʪʝ (3). 
ɺ ʧʫʥʢʪʝ (3) ʨʝʯʴ ʠʜʝʪ, ʧʦ ʩʫʪʠ ʜʝʣʘ, ʦʙ ʵʪʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʠʥ-

ʬʦʨʤʘʮʠʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙ ʵʪʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʪʝʭ ʠʣʠ ʠʥʳʭ 
ʨʝʰʝʥʠʡ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʦʢʘ ʧʦʧʳʪʢʦʡ ʬʦʨʤʘʣʴʥʦʛʦ 
ʦʧʠʩʘʥʠʷ ʵʪʦʛʦ ʘʩʧʝʢʪʘ ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ ɺ.ɸ. ʃʝʬʝʚʨʘ [78, 82, 84], ʘ 
ʪʘʢʞʝ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ, ʨʘʟʚʠʚʘʶʱʠʭ ʧʨʝʜʣʦʞʝʥʥʫʶ ʠʤ ʤʦʜʝʣʴ 
ʵʪʠʯʝʩʢʦʛʦ ʚʳʙʦʨʘ ï ʩʤ. [152, 153, 181] ʠ ʜʨ. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʧʨʝʜʧʦ-
ʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠʥʠʤʘʶɦ ʠʡ ʨʝʰʝʥʠʝ ʘʛʝʥʪ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʬʣʝʢʩʠʶ 
ʧʝʨʚʦʛʦ ʨʦʜʘ [103, 123], ʪ. ʝ. ʟʘʥʠʤʘʝʪ ʧʦʟʠʮʠʶ ʥʘʙʣʶʜʘʪʝʣʷ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʩʚʦʝʤʫ ʧʦʚʝʜʝʥʠʶ, ʩʚʦʠʤ ʤʳʩʣʷʤ ʠ ʯʫʚʩʪʚʘʤ. ɺ ʘʛʝʥʪʝ 
ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʦʦʪʥʝʩʝʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʫʨʦʚʥʝʡ, ʚ ʯʘʩʪ-
ʥʦʩʪʠ, ʫʨʦʚʝʥʴ, çʦʪʚʝʯʘʶʱʠʡè ʟʘ ʵʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʚʳʙʦʨʘ. ʀʪʦʛʦ-
ʚʦʝ ʨʝʰʝʥʠʝ ʘʛʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʪʘʢ ʠ 
ʩʦʩʪʦʥ̫ʠʝʤ ʵʪʠʭ ʫʨʦʚʥʝʡ. 
ɺ ʪʝʦʨʠʠ ʠʛʨ (ʘ ʪʘʢʞʝ ʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ) ʘʛʝʥʪ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ 

ʠʥʜʠʚʠʜ, ʪ. ʝ. çʥʝʜʝʣʠʤʳʡè, ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʬʣʝʢʩʠʶ ʚʪʦʨʦʛʦ 
ʨʦʜʘ ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʧʧʦʥʝʥʪʘʤʠ. ʇʦʵʪʦʤʫ, 
ʦʩʪʘʚʠʚ ʧʫʥʢʪ (3) ʟʘ ʨʘʤʢʘʤʠ ʥʘʰʠʭ ʨʘʩʩʤʦʪʨʝʥʠʡ, ʦʙʨʘʪʠʤʩʷ ʢ 
ʧʫʥʢʪʘʤ (1), (4) ʠ (2), (5). 
ʉʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ i-ʛʦ ʘʛʝʥʪʘ (ʩʤ. ʨʘʟʜʝʣ 2.1) 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ: 

ï ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ (qi); 

ï ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦʧʧʦʥʝʥʪʦʚ (qis , s Í S+). 
ʉʦʦʙʱʝʥʠʝ ʢʘʢ ʧʝʨʚʦʛʦ, ʪʘʢ ʠ ʚʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʵʣʝʤʝʥʪʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʮʝʥʪʨ ʤʦʞʝʪ ʩʦʦʙ-
ʱʠʪʴ ʘʛʝʥʪʫ (ʘʛʝʥʪʘʤ) ʠʥʬʦʨʤʘʮʠʶ ʢʘʢ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʳ (ʪ. ʝ. ʦ 
ʟʥʘʯʝʥʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ), ʪʘʢ ʠ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦʧ-
ʧʦʥʝʥʪʦʚ. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʳ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ: 
(i) ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ; 
(ii) ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. 
ʆʥʠ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʫʥʢʪʘʤ (1), (4). 
ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʫʥʢʪʦʚ (2), (5), ʪʦ ʠʤ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘ-

ʢʦʡ ʚʠʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʘʢ 
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(iii ) ʘʢʪʠʚʥʳʡ ʧʨʦʛʥʦʟ, 
ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʦʦʙʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʫʜʫʱʠʭ ʟʥʘʯʝʥʠ-
ʷʭ ʥʝʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ ʠ ʜʝʡʩʪʚʠʡ 
ʘʛʝʥʪʦʚ [119]. 
ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʫʢʘʟʘʥʥʳʝ ʪʨʠ ʚʠʜʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ (iïiii) ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 
ʇʨʦʩʪʝʡʰʠʤ ʩʣʫʯʘʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʡ: ʮʝʥʪʨ ʩʦʙʨʘʣ ʚʤʝʩʪʝ ʚʩʝʭ ʘʛʝʥʪʦʚ ʠ ʚʦ ʚʩʝʫʩʣʳʰʘʥʠʝ 

ʩʦʦʙʱʠʣ ʠʤ ʟʥʘʯʝʥʠʝ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ q ï ʚʝʣʠʯʠʥʫ q
~
. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʩʪʨʫʢ-
ʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʛʨʳ ʠʤʝʝʪ ʛʣʫʙʠʥʫ 1 ʠ ʩʦʩʪʦʠʪ ʠʟ ʝʜʠʥ-

ʩʪʚʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ q
~
, ʪ. ʝ. ʜʣʷ ʣʶʙʳʭ i Í N ʠ s Í S ʚʳʧʦʣʥʷʝʪʩʷ 

ʨʘʚʝʥʩʪʚʦ qis = q
~
. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʙʱʠʤ ʟʥʘʥʠʝʤ ʩʨʝʜʠ ʘʛʝʥʪʦʚ 

ʩʪʘʥʦʚʠʪʩʷ ʪʦ, ʯʪʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʧʘʨʘʤʝʪʨ ʨʘʚʝʥ q
~

. 
ʊʘʢʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʦʜʥʦʨʦʜ-

ʥʳʤ [38, 119]. ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʩʦʦʙʱʝʥʠʠ ʮʝʥʪʨʦʤ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʚʝʣʠʯʠʥʳ q
~

 ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ, ʥʘʟʦʚʝʤ 
ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ ʇ0. ʉʦʙʩʪʚʝʥʥʦ ʛʦʚʦʨʷ, ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʇ0 ʦʟʥʘʯʘ-
ʝʪ, ʯʪʦ ʘʛʝʥʪʳ ʜʦʚʝʨʷʶʪ ʮʝʥʪʨʫ, ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʟʥʘʥʠʝʤ. 
ɹʦʣʝʝ ʩʣʦʞʥʳʤ ʩʣʫʯʘʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʩʣʝʜʫʶʱʠʡ: ʮʝʥʪʨ ʩʦʦʙʱʘʝʪ i-ʤʫ ʘʛʝʥʪʫ qi ï ʟʥʘʯʝʥʠʝ ʥʝʠʟʚʝʩʪ-

ʥʦʛʦ ʧʘʨʘʤʝʪʨʘ q. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʤ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʇ1, ʩʦʩʪʦ-
ʷʱʝʝ ʚ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʛʨʳ 

ʩʦʩʪʦʠʪ ʠʟ n ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʠ ʵʪʦʤ ʜʣʷ ʣʶʙʳʭ i Í N ʠ s Í S ʚʳʧʦʣ-

ʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ qis = qi. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʢʘʞʜʳʡ i-ʡ ʘʛʝʥʪ ʩʯʠʪʘʝʪ 

ʦʙʱʠʤ ʟʥʘʥʠʝʤ, ʯʪʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʧʘʨʘʤʝʪʨ ʨʘʚʝʥ qi. ʆʙʨʘʟʫʶ-
ʱʘʷʩʷ ʧʨʠ ʵʪʦʤ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʤʝʝʪ, ʚʦʦʙʱʝ ʛʦʚʦ-
ʨʷ, ʛʣʫʙʠʥʫ 2. 
ʊʘʢʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʥʝʦʜʥʦ-

ʨʦʜʥʳʤ [38, 119]. ʗʩʥʦ, ʯʪʦ ʦʜʥʦʨʦʜʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʝʛʫʣʠʨʦ-
ʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʥʝʦʜʥʦʨʦʜʥʦʛʦ (ʧʨʠ ʵʪʦʤ 

qqqq
~

...21 ==== n ʠ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʤʝʝʪ ʛʣʫʙʠ-

ʥʫ 1). 
ʇʫʩʪʴ ʪʝʧʝʨʴ ʮʝʥʪʨ ʩʦʦʙʱʘʝʪ i-ʤʫ ʘʛʝʥʪʫ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝ 

ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʥʦ ʠ ʪʦ, ʯʪʦ ʦ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ ʜʫʤʘʶʪ 
ʜʨʫʛʠʝ ʘʛʝʥʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, i-ʤʫ ʘʛʝʥʪʫ ʩʦʦʙʱʘʝʪʩʷ ʥʘʙʦʨ ʯʠʩʝʣ 
qij  (j  = 1, 2, é, n) ï ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʥʝʠʟʚʝʩʪʥʦʤ ʧʘʨʘʤʝʪʨʝ ʢʘʞʜʦʛʦ 
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j -ʛʦ ʘʛʝʥʪʘ. ʇʨʠʤʝʤ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʇ2, ʩʦʩʪʦʷɦ ʝʝ ʚ 

ʩʣʝʜʫʶʱʝʤ: i-ʡ ʘʛʝʥʪ ʩʯʠʪʘʝʪ, ʯʪʦ ʢʘʞʜʳʡ j -ʡ ʘʛʝʥʪ, j i̧, ʩʫʙʲʝʢʪʠʚʥʦ 

ʩʯʠʪʘʝʪ ʟʥʘʯʝʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ qij  ʦʙʱʠʤ ʟʥʘʥʠʝʤ. ɺ 
ʵʪʦʤ ʩʣʫʯʘʝ ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠʛʨʳ 

ʠʤʝʝʪ ʛʣʫʙʠʥʫ 3 ʠ ʣʶʙʳʭ i, j  Í N, j i̧, ʠ s Í S ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ 

qijs = qij . 
ʕʪʘ ʩʠʪʫʘʮʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ. 
ʈʘʩʩʤʦʪʨʠʤ ʠʣʣʶʩʪʨʘʪʠʚʥʳʡ ʧʨʠʤʝʨ. ɺ [165, ʩ. 235] ʦʧʠʩʘʥ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʚʝʜʝʥʥʳʡ ʠʟʫʯʘʚʰʠʤ ʧʩʠʭʦʣʦ-
ʛʠʶ ʙʠʟʥʝʩʤʝʥʦʤ, ʚʣʘʜʝʣʴʮʝʤ ʢʦʤʧʘʥʠʠ, ʠʤʧʦʨʪʠʨʫʶʱʝʡ ʚ ʉʐɸ 
ʛʦʚʷʜʠʥʫ. çʊʦʨʛʦʚʳʝ ʘʛʝʥʪʳ ʧʦʟʚʦʥʠʣʠ, ʢʘʢ ʦʙʳʯʥʦ, ʧʦʩʪʦʷʥʥʳʤ 
ʢʣʠʝʥʪʘʤ ʢʦʤʧʘʥʠʠ ï ʟʘʢʫʧʱʠʢʘʤ ʛʦʚʷʜʠʥʳ ʜʣʷ ʩʫʧʝʨʤʘʨʢʝʪʦʚ ʠ 
ʜʨʫʛʠʭ ʪʦʯʝʢ, ʪʦʨʛʫʶʱʠʭ ʧʨʦʜʫʢʪʘʤʠ ʚ ʨʦʟʥʠʮʫ, ʠ ʦʜʥʠʤ ʠʟ ʪʨʝʭ 
ʩʧʦʩʦʙʦʚ ʧʨʝʜʣʦʞʠʣʠ ʠʤ ʩʜʝʣʘʪʴ ʟʘʢʘʟ. ʆʜʥʠ ʢʣʠʝʥʪʳ ʫʩʣʳʰʘʣʠ 
ʧʨʝʜʣʦʞʝʥʠʝ, ʩʜʝʣʘʥʥʦʝ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʝ. ɼʨʫʛʠʤ ʢʣʠʝʥʪʘʤ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ ʧʦʩʪʘʚʢʠ 
ʠʤʧʦʨʪʥʦʡ ʛʦʚʷʜʠʥʳ ʙʫʜʫʪ ʩʦʢʨʘʱʝʥʳ ʚ ʙʣʠʞʘʡʰʠʝ ʥʝʩʢʦʣʴʢʦ 
ʤʝʩʷʮʝʚ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʢʣʠʝʥʪʦʚ ʧʦʣʫʯʠʣʘ ʪʝ ʞʝ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʠ 
ʚʪʦʨʘʷ ʛʨʫʧʧʘ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʯʪʦ ʤʘʣʦ ʢʪʦ ʫʟʥʘʝʪ ʦ 
ʧʨʝʜʩʪʦʷʱʝʤ ʩʦʢʨʘʱʝʥʠʠ ʧʦʩʪʘʚʦʢ, ʪʘʢ ʢʘʢ ʵʪʠ ʩʚʝʜʝʥʠʷ ʧʦʩʪʫʧʠʣʠ 
ʠʟ ʥʘʜʝʞʥʦʛʦ, ʥʦ ʟʘʩʝʢʨʝʯʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. 
é ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʠʝʥʪʘʤʠ, ʢʦʪʦʨʳʤ ʙʳʣʦ ʩʜʝʣʘʥʦ ʪʦʨʛʦʚʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʝ, ʪʝ ʢʣʠʝʥʪʳ, ʢʦʪʦʨʳʤ ʙʳʣʦ ʪʘʢʞʝ 
ʩʢʘʟʘʥʦ ʦ ʜʝʬʠʮʠʪʝ ʛʦʚʷʜʠʥʳ, ʟʘʢʘʟʘʣʠ ʝʝ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝé ʂʣʠ-
ʝʥʪʳ, ʢʦʪʦʨʳʝ ʨʝʰʠʣʠ, ʯʪʦ ʚʣʘʜʝʶʪ çʠʩʢʣʶʯʠʪʝʣʴʥʦʡè ʠʥʬʦʨʤʘʮʠ-
ʝʡé ʧʨʠʦʙʨʝʣʠ ʚ ʰʝʩʪʴ ʨʘʟ ʙʦʣʴʰʝ ʛʦʚʷʜʠʥʳ, ʯʝʤ ʢʣʠʝʥʪʳ, ʢʦʪʦ-
ʨʳʤ ʙʳʣʦ ʩʜʝʣʘʥʦ ʪʦʨʛʦʚʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʝè. 
ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ (ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʥ ʨʘʩʩʤʦʪʨʝʥ ʚ ʨʘʟʜʝʣʝ 4.73) 

ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
(çʧʦʩʪʘʚʢʠ ʠʤʧʦʨʪʥʦʡ ʛʦʚʷʜʠʥʳ ʙʫʜʫʪ ʩʦʢʨʘʱʝʥʳè) ʠ ʨʝʬʣʝʢʩʠʚʥʦ-
ʛʦ ʫʧʨʘʚʣʝʥʠʷ (çʧʦʩʪʘʚʢʠ ʠʤʧʦʨʪʥʦʡ ʛʦʚʷʜʠʥʳ ʙʫʜʫʪ ʩʦʢʨʘʱʝʥʳé 
ʤʘʣʦ ʢʪʦ ʫʟʥʘʝʪ ʦ ʧʨʝʜʩʪʦʷʱʝʤ ʩʦʢʨʘʱʝʥʠʠ ʧʦʩʪʘʚʦʢè).  
ʈʷʜ ʤʦʜʝʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʠ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʝʜʝʥ ʚ ʛʣʘʚʝ 6. ʆʪʤʝ-
ʪʠʤ, ʯʪʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʬʣʝʢʩʠʚ-
ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 
ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ɺ ʟʘʢʣʶʯʝʥʠʝ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ ʦʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 
ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʨʘʢʪʦʚʦʢ ʪʝʨʤʠʥʦʚ çʨʝʬʣʝʢʩʠʷè ʠ 
çʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝè ʠʣʠ çʨʝʬʣʝʢʩʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝè. ɺ 
ʪʦʤ ʯʠʩʣʝ, ʚ ʨʘʤʢʘʭ ʧʦʜʭʦʜʦʚ ʰʢʦʣʳ ɺ.ɸ. ʃʝʬʝʚʨʘ (ʩʤ.  [71, 80, 83, 
152, 181] ʠ ʜʨ.), ʧʦʜʭʦʜʦʚ çʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳè [4, 40, 182], 
ʧʦʜʭʦʜʦʚ çʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦè ʥʘʧʨʘʚʣʝʥʠʷ [100, 148, 158] 
ʠ ʜʨ., çʨʝʬʣʝʢʩʠʚʥʦʩʪʠ ʧʦ ɼʞ. ʉʦʨʦʩʫè [46-48, 150] ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 
(ʩʤ., ʥʘʧʨʠʤʝʨ, ʪʨʫʜʳ ʝʞʝʛʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ çʈʝʬʣʝʢʩʠʚʥʳʝ ʧʨʦ-
ʮʝʩʩʳ ʠ ʫʧʨʘʚʣʝʥʠʝè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ɸ. ʃʝʬʝʚʨʘ ʠ 
ɺ.ɽ. ʃʝʧʩʢʦʛʦ, ʘ ʪʘʢʞʝ ʦʜʥʦʠʤʝʥʥʳʡ ʞʫʨʥʘʣ). 
ɺʝʨʥʝʤʩʷ ʪʝʧʝʨʴ ʢ ʚʦʧʨʦʩʫ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʮʝʥʪʨ ʤʦʞʝʪ ʬʦʨʤʠ-

ʨʦʚʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʚ 
ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʤ ʤʦʜʝʣʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʧʨʦʩʪʳʭ ʩʦʦʙ-
ʱʝʥʠʡ [141], ʜʣʷ ʢʦʪʦʨʳʭ ʫʜʘʝʪʩʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ 
ʨʝʘʣʠʟʫʝʤʳʭ ʠʤʠ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. 
ʇʨʦʩʪʳʝ ʩʦʦʙʱʝʥʠʷ. ʇʨʦʩʪʦʝ ʩʦʦʙʱʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝ-

ʜʫʶʱʝʤ. ɸʛʝʥʪʳ ʚ ʥʝʢʦʪʦʨʦʤ ʩʦʩʪʘʚʝ ʩʦʙʠʨʘʶʪʩʷ, ʠ ʮʝʥʪʨ
29

 ʩʦʦʙ-

ʱʘʝʪ ʠʤ ʟʥʘʯʝʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ɗ Í Ū. ɼʝʣʘʝʪʩʷ ʧʨʝʜ-
ʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚʩʝ ʩʦʙʨʘʚʰʠʝʩʷ ʚʝʨʷʪ ʩʦʦʙʱʝʥʥʦʡ ʠʤ ʠʥʬʦʨʤʘʮʠʠ. 
ʂʨʦʤʝ ʵʪʦʛʦ, ʢʘʞʜʳʡ ʚʠʜʠʪ, ʯʪʦ ʝʛʦ ʩʦʩʝʜ ʪʝʧʝʨʴ ʪʦʞʝ ʦʩʚʝʜʦʤʣʝʥ 
ʦʙ ʵʪʦʤ ʟʥʘʯʝʥʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʘ ʪʘʢʞʝ ʯʪʦ ʪʦʪ ʚʠʜʠʪ, 
ʯʪʦ ʜʨʫʛʦʡ ʩʦʩʝʜ ʦʩʚʝʜʦʤʣʝʥ ʠ ʪ.ʜ. ʊ.ʝ. ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ ʦ 
ʟʥʘʯʝʥʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʚʝʨʫ ʚʩʝʤʠ 
ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʧʨʠ ʵʪʦʤ ʩʦʦʙʱʝʥʠʠ ʘʛʝʥʪʘʤʠ, ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ 
ʟʥʘʥʠʝʤ ʩʨʝʜʠ ʵʪʠʭ ʘʛʝʥʪʦʚ. 
ɹʦʣʝʝ ʬʦʨʤʘʣʴʥʦ ʧʨʦʩʪʦʝ ʩʦʦʙʱʝʥʠʝ ʦʟʥʘʯʘʝʪ ʩʣʝʜʫʶʱʝʝ. ɼʣʷ 

ʤʥʦʞʝʩʪʚʘ ʘʛʝʥʪʦʚ G Ì N ʦʧʨʝʜʝʣʠʤ 

G  = {ů Í Ɇ | ʚ ů ʩʦʜʝʨʞʘʪʩʷ ʠʥʜʝʢʩʳ ʪʦʣʢɹʦ ʠʟ G}.  
ʇʦʜ ʧʨʦʩʪʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ (ʧʨʦʩʪʳʤ ʩʦʦʙ-

ʱʝʥʠʝʤ), ʦʙʦʟʥʘʯʘʝʤʳʤ s ¹ G[ɗ], ʛʜʝ G Ì N, ʘ ɗ Í Q, ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ 
ʧʨʠʩʚʘʠʚʘʥʠʝ ʵʣʝʤʝʥʪʘʤ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ɗů ʟʥʘʯʝʥʠʷ 

ɗ ʜʣʷ ʢʘʞʜʦʡ ʥʝʧʫʩʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʜʝʢʩʦʚ ů Í G . 
ɸʛʝʥʪʳ ʤʦʛʫʪ ʪʘʢ ʩʦʙʠʨʘʪʴʩʷ ʥʝ ʦʜʠʥ ʨʘʟ, ʘ ʥʝʩʢʦʣʴʢʦ, ʧʨʠʯʝʤ ʚ 

ʨʘʟʥʳʭ ʩʦʩʪʘʚʘʭ, ʠ ʩʦʦʙʱʝʥʠʷ ʦ ʟʥʘʯʝʥʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪ-
ʨʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʜʝʣʘʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ 
ʘʛʝʥʪʳ, ʢʦʪʦʨʳʝ ʫʞʝ ʙʳʣʠ ʥʘ ʧʨʝʜʳʜʫʱʠʭ çʩʦʙʨʘʥʠʷʭè, ʚʝʨʷʪ ʚʥʦʚʴ 

                                                                 
29 ʎʝʥʪʨʦʤ, ʢʦʪʦʨʳʡ ʜʝʣʘʝʪ ʩʦʦʙʱʝʥʠʝ, ʤʦʞʝʪ ʙʳʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʜʠʥ ʠʟ ʘʛʝʥʪʦʚ. 
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ʩʦʦʙʱʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʦʛʜʘ ʩʢʘʞʝʤ, ʯʪʦ ʧʨʦʮʝʜʫʨʘ ʧʨʦʩʪʳʭ 
ʩʦʦʙʱʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʮʝʥʪʨ ʬʦʨʤʠʨʫʝʪ ʩʪʨʫʢʪʫʨʫ ʠʥ-
ʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʫʪʝʤ ʚʳʙʦʨʘ ʢʦʥʝʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
ʧʨʦʩʪʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʇ ¹ {s1, s2,é, sk}  ¹ {si}  ¹ {Gi[qi]},  
ʛʜʝ Gi Ì N, ɗi Í Q, ʢʦʪʦʨʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʟʤʝʥʷʶʪ ʩʪʨʫʢʪʫʨʫ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʦ ʦʧʠʩʳʚʘʝʤʦʤʫ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʩʪʦʛʦ 
ʩʦʦʙʱʝʥʠʷ ʟʘʢʦʥʫ. 
ʀʩʩʣʝʜʫʝʤ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʚʩʝ ʣʠ ʚʦʟʤʦʞʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨ-

ʤʠʨʦʚʘʥʥʦʩʪʠ ʤʦʞʝʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʟʜʘʪʴ ʮʝʥʪʨ, ʘ ʝʩʣʠ ʥʝ ʚʩʝ, ʪʦ 
ʢʘʢʠʝ, ʢʘʢ ʠʭ ʤʦʞʥʦ ʦʧʠʩʘʪʴ, ʢʘʢʦʡ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʛʣʫʙʠʥʳ, ʩʣʦʞ-
ʥʦʩʪʠ ʠ ʪ.ʜ. ʅʘʯʥʝʤ ʩʦ ʩʣʝʜʫʶʱʝʛʦ ʫʪʚʝʨʞʜʝʥʠʷ. 
ʋʪʚʝʨʞʜʝʥʠʝ 2.12.1. ɼʣʷ ʣʶʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʇ ʥʘʡʜʝʪʩʷ 

ʪʘʢʘʷ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪ ʪʫ ʞʝ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʠ ʜʣʷ 
ʢʦʪʦʨʦʡ ʧʨʠ q < m Gq ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ Gm. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʉʫʪʴ ʫʪʚʝʨʞʜʝʥʠʷ 2.12.1 ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʝ 

ʠʤʝʝʪ ʩʤʳʩʣʘ ʚʳʟʳʚʘʪʴ ʥʘ ʦʪʜʝʣʴʥʦʝ çʩʦʙʨʘʥʠʝè ʤʘʣʝʥʴʢʫʶ ʛʨʫʧʧʫ 

çʨʘʥʴʰʝè ʙʦʣʴʰʦʡ, ʢʦʪʦʨʘʷ ʪʫ ʚʢʣʶʯʘʝʪ. ɽʩʣʠ Gq Ì Gm, ʪʦ q mG GÌ . 

ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, 
ʠʟʤʝʥʝʥʥʳʤ ʧʨʦʩʪʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ Gq[ɗq], ʙʫʜʝʪ 
ʧʨʠʩʚʦʝʥʦ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʝʤ Gm[ɗm]. ɼʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʚ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʥʝ ʧʨʠʙʝʛʘʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ Gq[qq] ʚʦʦʙʱʝ, ʠ 
ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥʘ ʪʘ ʞʝ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ʀʟ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʡ {si} ʫʜʘʣʠʤ sq ʠ ʪʘʢ ʞʝ ʧʦʩʪʫʧʠʤ ʚʦ ʚʩʝʭ 
ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ. ʇʦʣʫʯʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ 
ʩʚʦʡʩʪʚʘʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ʫʪʚʝʨʞʜʝʥʠʷ. ǒ 
ɿʘʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʘʛʝʥʪʦʚ N ʥʝ ʙʳʣʦ ʥʘ ʦʙʱʝʤ 

ʩʦʙʨʘʥʠʠ, ʪʦ ʦʩʪʘʥʝʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʭʦʪʷ ʙʳ ʵʣʝʤʝʥʪ q12én ʚ 
ʩʪʨʫʢʪʫʨʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʙʫʜʝʤ ʚʩʝʛʜʘ ʚ ʜʘʣʴʥʝʡʰʝʤ 
ʧʦʣʘʛʘʪʴ, ʯʪʦ G1 = N, ʪ. ʝ. ʧʝʨʚʘʷ ʚʳʟʚʘʥʥʘʷ ʛʨʫʧʧʘ ʘʛʝʥʪʦʚ ï ʚʩʝ 
ʤʥʦʞʝʩʪʚʦ N. ʊʘʢʞʝ ʤʳ ʙʫʜʝʤ ʚʩʝʛʜʘ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʴ ʇ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʪʚʝʨʞʜʝʥʠʶ 2.12.1 (ʧʨʠ q < m Gq ʥʝ ʷʚʣʝ̫ʪʩʷ 
ʧʦʜʤʥʦʞʝʩʪʚʦʤ Gm), ʠʟ ʢʦʪʦʨʦʛʦ ʠ ʩʣʝʜʫʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʩʦʙʨʘ-
ʥʠʷ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʛʨʫʧʧʳ ʘʛʝʥʪʦʚ ʧʝʨʚʦʡ. 
ʊʝʧʝʨʴ, ʯʪʦ ʦʯʝʚʠʜʥʦ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʩʪʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʟʘʜʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʧʨʦʩʪʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʇ ʦʜʥʦʟʥʘʯʥʳʤ ʦʙʨʘʟʦʤ 
ʬʦʨʤʠʨʫʝʪ ʥʝʢʦʪʦʨʫʶ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ Iʇ. 
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ʅʘʨʷʜʫ ʩ ʦʙʲʝʢʪʠʚʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʇ ʨʘʩʩʤʦʪʨʠʤ 

ʩʫʙʲʝʢʪʠʚʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʇů ʜʣʷ ů Í Ɇ+, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 
ʤʝʩʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʘʣʴʥʳʭ ʠʣʠ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ. ɽʩʣʠ ʢʘʢʦʛʦ 
ʪʦ ʩʦʦʙʱʝʥʠʷ si ʥʝ ʙʳʣʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʛʝʥʪʘ ů (ʦʥ ʥʝ ʙʳʣ ʥʘ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʝʤ çʩʦʙʨʘʥʠʠè), ʪʦ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʇů ʧʦʩʪʘʚʠʤ ʥʘ 
i-ʤ ʤʝʩʪʝ ʩʠʤʚʦʣ ʧʫʩʪʦʛʦ ʤʥʦʞʝʩʪʚʘ Å, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʦʤʝ-

ʩʪʠʤ ʪʫʜʘ ʩʦʦʙʱʝʥʠʝ si ʠ ʙʫʜʝʤ ʫʩʣʦʚʥʦ ʧʠʩʘʪʴ 
iɄs = si. ɿʘʤʝʪʠʤ, 

ʯʪʦ ʧʨʠ ʩʜʝʣʘʥʥʳʭ ʥʘʤʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʚʩʝʛʜʘ ʚʳʧʦʣʥʝʥʦ 
1Ʉs = s1. 

ʆʧʨʝʜʝʣʠʤ ʦʧʝʨʘʮʠʶ ʧʝʨʝʩʝʯʝʥʠʷ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʧʨʦʩʪʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʇů Æ ʇů'. ʕʪʦ ʪʦʞʝ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʴ ʩʦʦʙʱʝʥʠʡ, ʧʨʠʯʝʤ (ʇů Æ ʇů')

i  
= si ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ 
iɄs = si ʠ '

iɄs  = si, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʘ i-ʤ ʤʝʩʪʝ 

ʧʦʩʪʘʚʠʤ ʟʥʘʯʦʢ Å. ʊ.ʝ. ʵʪʫ ʦʧʝʨʘʮʠʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʧʦʵʣʝ-
ʤʝʥʪʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʧʦ ʧʨʘʚʠʣʘʤ:  

si Æ si = si ;  si Æ Å = Å Æ si = Å Æ Å = Å. 
ʆʧʨʝʜʝʣʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʦʙʱʝʥʠʡ ʇj, ʢʦʪʦʨʫʶ ʚʠʜʠʪ 

ʨʝʘʣʴʥʳʡ ʘʛʝʥʪ j  Í N, ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
i

jɄ  = si, ʝʩʣʠ j  Í Gi, ʠ 

i

jɄ  = Å ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. ʄʳ ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʘʛʝʥʪ 

ʟʥʘʝʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʦʣʴʢʦ ʪʝʭ ʩʦʚʝʱʘʥʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʦʥ ʧʨʠʩʫʪ-
ʩʪʚʦʚʘʣ. 
ʊʝʧʝʨʴ ʦʧʨʝʜʝʣʠʤ, ʯʪʦ ʪʘʢʦʝ, ʥʘʧʨʠʤʝʨ, ʇ12, ʪ. ʝ. ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʫʶ çʚʠʜʠʪè ʚʪʦʨʦʡ ʘʛʝʥʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʧʝʨʚʦʛʦ. ʉʶʜʘ ʥʘʜʦ ʦʪʥʝʩʪʠ ʪʝ ʩʦʚʝʱʘʥʠʷ ʠʟ ʇ1, ʥʘ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪ-

ʩʪʚʦʚʘʣ ʪʘʢʞʝ ʚʪʦʨʦʡ ʘʛʝʥʪ, ʪ. ʝ.: 
i

12Ʉ  = si, ʝʩʣʠ {1, 2} Ì Gi, ʠ 

i

12Ʉ  = Å ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. ʃʝʛʢʦ ʚʠʜʝʪʴ, ʯʪʦ ʇ12 = ʇ1 Æ ʇ2. 

ʆʙʦʙʱʠʤ ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦ ʇů ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ů Í Ɇ+. 

ʆʙʦʟʥʘʯʠʤ Mů Ì N ï ʪʝʭ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʠ ʠʥʜʝʢʩʦʚ ů Í Ɇ+. ʊʦʛʜʘ ʜʣʷ ʢʘʞʜʦʡ ů Í Ɇ+ ʦʧʨʝʜʝʣʠʤ 

ʇů = j

j M

ʇ
sÍ

. 

ɺʳʰʝ ʤʳ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʟʘʜʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʳʭ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʇ ʦʜʥʦʟʥʘʯʥʳʤ ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʫʝʪ 
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ʥʝʢʦʪʦʨʫʶ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ Iʇ. ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ 
ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʜʚʘ ʘʛʝʥʪʘ (ʨʝ-
ʘʣʴʥʳʭ ʠʣʠ ʬʘʥʪʦʤʥʳʭ) ɚ ʠ ɛ ʚʠʜʝʣʠ ʦʜʥʫ ʠ ʪʫ ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʴ ʩʦʦʙʱʝʥʠʡ, ʪ. ʝ. ʇɚ = ʇɛ, ʪʦ ʚ ʠʭ ʩʦʟʥʘʥʠʠ ʩʬʦʨʤʠʨʫʝʪʩʷ ʦʜʥʘ 

ʠ ʪʘ ʞʝ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʪ. ʝ. Iɚi = Iɛi ʜʣʷ ʣʶʙʦʛʦ i Í N. 
ʕʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʦʜʠʥʘʢʦʚʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʘʛʝʥʪʦʚ ɚ ʠ ɛ 
(ʩʤ. ʨʘʟʜʝʣ 2.2). ʉʬʦʨʤʫʣʠʨʫʝʤ ʵʪʦ ʢʘʢ ʫʪʚʝʨʞʜʝʥʠʝ. 

ʋʪʚʝʨʞʜʝʥʠʝ 2.12.2. ʇʫʩʪʴ ɚ, ɛ Í Ɇ+. ʊʦʛʜʘ ʝʩʣʠ ʇɚ = ʇɛ, ʪʦ 
ʘʛʝʥʪʳ ɚ ʠ ɛ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʳ, (ʪ. ʝ. Iɚi = Iɛi ʜʣʷ ʣʶʙʦʛʦ 

i Í N). 
ʆʙʨʘʪʥʦʝ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝʚʝʨʥʦ, ʪ.ʢ. ʥʝʢʦʪʦʨʳʝ ʩʦʦʙʱʝʥʠʷ 

ʤʦʛʫʪ ʥʝ ʠʟʤʝʥʷʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ. ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ. 
ʇʨʠʤʝʨ 2.12.1. ʇʫʩʪʴ N = {1, 2}, s1 = {1, 2}[5] , s2 = {1}[ 5]. 

ʉʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʪʨʠʚʠʘʣʴʥʘʷ, ʚʩʝ ʵʣʝʤʝʥʪʳ ʚ ʥʝʡ 
ʨʘʚʥʳ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʟʥʘʯʝʥʠʶ 5, ʪ. ʝ. ɗů = 5 " ů Í Ɇ+. ʇʦʵʪʦʤʫ 

ʠʤʝʝʤ, ʯʪʦ I1i = I2i " i Í N, ʪ. ʝ. ʘʛʝʥʪʳ 1 ʠ 2 ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦ-

ʚʘʥʳ. ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʇ = ʇ1 = {s1, s2}   ̧ʇ2 = {s1, Å} . ǒ 
ɽʩʣʠ Mɚ = Mɛ, ʪʦ ʚ ʩʠʣʫ ʦʧʨʝʜʝʣʝʥʠʷ ʇɚ = ʇɛ, ʘ ʟʥʘʯʠʪ, ʘʛʝʥʪʳ ɚ 

ʠ ɛ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʳ. ɸ ʧʨʠʤʝʨ 2.12.1 ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ 

ʫʪʚʝʨʞʜʝʥʠʝ (Mɚ  ̧Mɛ Ý ʘʛʝʥʪʳ ɚ ʠ ɛ ʥʝ ʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʦ ʠʥ-
ʬʦʨʤʠʨʦʚʘʥʥʳʤʠ) ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝ ʠʤʝʝʪ ʤʝʩʪʘ. ʅʦ ʚʝʨʥʦ ʩʣʝʜʫ-
ʶʱʝʝ 

ʋʪʚʝʨʞʜʝʥʠʝ 2.12.3. ʇʫʩʪʴ ɚ, ɛ Í Ɇ+. ɽʩʣʠ Mɚ  ̧Mɛ, ʪʦ ʩʫʱʝʩʪʚʫ-
ʝʪ ʪʘʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʳʭ ʩʦʦʙʱʝʥʠʡ ʇ, ʧʨʠ ʢʦʪʦʨʦʡ 
ʘʛʝʥʪʳ ɚ ʠ ɛ ʥʝ ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. Mɚ  ̧Mɛ ʦʟʥʘʯʘʝʪ, ʯʪʦ $ i Í N: i Î Mɚ Æ Mɛ. 
ʇʫʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ i Í Mɚ, ʥʦ i Î Mɛ. ʊʦʛʜʘ ʨʘʩʩʤʦʪʨʠʤ 
ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʳʭ ʩʦʦʙʱʝʥʠʡ ʇ   = {s1, s2} , 

ʛʜʝ s1 = N[ɗ1], s2 = Mɚ[ɗ2], ʧʨʠʯʝʤ ɗ1  ̧ɗ2. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ɗɚi = ɗ2, ʘ 

ɗɛi = ɗ1. ɸ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ Iɚi  ̧Iɛi, ʪ. ʝ. ʘʛʝʥʪʳ ɚ ʠ ɛ ʥʝ ʷʚʣʷʶʪʩʷ 
ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ. ǒ 
ʄʦʞʥʦ ʥʝʤʥʦʛʦ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ, ʧʦʢʘʟʘʚ, 

ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ çʚʠʜʠʪè ʘʛʝʥʪ 
ɚ, ʥʦ ʥʝ çʚʠʜʠʪè ʘʛʝʥʪ ɛ, ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʠʭ ʥʝʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʳʤʠ. ʉʘʤʦʝ ʧʨʦʩʪʦʝ ï ʧʦʪʨʝʙʦʚʘʪʴ, ʯʪʦʙʳ ʚʦ ʚʩʝʭ ʩʦʦʙʱʝʥʠʷʭ 

ʚʩʝ ʟʥʘʯʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ qi ʙʳʣʠ ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳ. 
ʅʦ ʤʳ ʥʝʤʥʦʛʦ ʦʩʣʘʙʠʤ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ. 
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ʋʪʚʝʨʞʜʝʥʠʝ 2.12.4. ʇʫʩʪʴ ɚ, ɛ Í Ɇ+. ʇʫʩʪʴ, ʜʘʣʝʝ, $ si = Gi[qi]: 

Mɚ Ì Gi, Mɛ Ê Gi ʠ ×$ sk = Gk[qk]: Mɛ Ç Gi Ì Gk ʠ qk = qi. ʊʦʛʜʘ ʘʛʝʥʪʳ 
ɚ ʠ ɛ ʥʝ ʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʆʙʦʟʥʘʯʠʤ Gi \ Mɚ = P. ʊʦʛʜʘ ʚʦʟʴʤʝʤ ʧʨʦʠʟ-

ʚʦʣʴʥʦʛʦ ʘʛʝʥʪʘ ů Í Ɇ ʪʘʢʦʛʦ, ʯʪʦ Mů = P (ʝʩʣʠ P = Å, ʪʦ ů ï ʧʫʩʪʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ). ʇʦʢʘʞʝʤ ʥʝʨʘʚʝʥʩʪʚʦ qɚɚů  ̧qɛɚů. ʊ.ʢ. 

Mɚɚů = Mɚ Ç Mɚ Ç Mů = Gi, ʠ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʪʦʣʴʢʦ ʪʘʢʠʝ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ, ʢʦʛʜʘ ʩʥʘʯʘʣʘ ʚʳʟʳʚʘʶʪʩʷ ʙʦʣʝʝ ʢʨʫʧʥʳʝ 
ʛʨʫʧʧʳ, ʘ ʟʘʪʝʤ ʣʠʰʴ ʙʦʣʝʝ ʤʝʣʢʠʝ, ʪʦ ʨʝʟʫʣʴʪʘʪ ʧʨʠʩʚʘʠʚʘʥʠʷ 

qɚů = qi ʩʦʦʙʱʝʥʠʝʤ si ʦʩʪʘʥʝʪʩʷ ʥʝ ʠʟʤʝʥʝʥʥʳʤ ʧʦʩʣʝʜʫʶʱʠʤʠ 
ʩʦʦʙʱʝʥʠʷʤʠ (ʫʞʝ ʥʝ ʙʫʜʝʪ ʚʳʟʚʘʥʘ ʛʨʫʧʧʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ Gi). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʙʳʣʦ qɛɚů = qi, ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ 

$ sk = Gk[qk]: Mɛɚů Ì Gk ʠ qk = qi. ʅʦ Mɛɚů = Mɛ Ç Mɚ Ç Mů = Mɛ Ç Gi, ʠ 
ʥʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʦʛʦ ʩʦʦʙʱʝʥʠʷ ʧʦʪʨʝʙʦʚʘʥʦ ʚ ʫʩʣʦʚʠʠ ʫʪʚʝʨ-
ʞʜʝʥʠʷ. ǒ 
ʇʦʜʳʪʦʞʠʪʴ ʨʘʩʩʫʞʜʝʥʠʷ ʤʦʞʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɼʣʷ ʩʣʫ-

ʯʘʷ ʧʨʦʩʪʳʭ ʩʦʦʙʱʝʥʠʡ ʫʩʣʦʚʠʝ Mɚ = Mɛ ʠ ʪʦʣʴʢʦ ʦʥʦ ʷʚʣʷʝʪʩʷ 
ʛʘʨʘʥʪʠʝʡ ʪʦʛʦ, ʯʪʦ ʘʛʝʥʪʳ ɚ ʠ ɛ ʦʢʘʞʫʪʩʷ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʳʤʠ. ʕʪʦ ʥʘʪʘʣʢʠʚʘʝʪ ʥʘ ʬʦʨʤʫʣʠʨʦʚʢʫ ʝʱʝ ʦʜʥʦʛʦ ʦʧʨʝʜʝʣʝ-
ʥʠʷ, ʢʦʪʦʨʦʝ ʩʪʘʥʝʪ ʛʣʘʚʥʦʡ ʪʝʤʦʡ ʩʣʝʜʫʶʱʝʛʦ ʧʦʜʨʘʟʜʝʣʘ. 

ɻʨʘʬ ʤʠʨʦʚ. ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʘʛʝʥʪʳ ɚ Í Ɇ+ ʠ ɛ Í Ɇ+ ʧʨʠ-
ʥʘʜʣʝʞʘʪ ʦʜʥʦʤʫ ʤʠʨʫ (ʠʟ ʦʜʥʦʛʦ ʤʠʨʘ), ʝʩʣʠ ʦʥʠ ʟʘʚʝʜʦʤʦ ʦʜʠʥʘ-
ʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʳ ʧʨʠ ʣʶʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ Ʉ. 
ʇʦʜʤʥʦʞʝʩʪʚʦ ʤʥʦʞʝʩʪʚʘ ʨʝʘʣʴʥʳʭ ʠ ʬʘʥʪʦʤʥʳʭ ʘʛʝʥʪʦʚ 

W Ì Ɇ+ ʥʘʟʦʚʝʤ ʤʠʨʦʤ, ʝʩʣʠ ʜʣʷ ʣʶʙʳʭ ɚ, ɛ Í W ʩʧʨʘʚʝʜʣʠʚʦ Il ~ Im 
ʧʨʠ ʣʶʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ Ʉ. 
ʀʟ ʫʪʚʝʨʞʜʝʥʠʡ 2.12.2 ʠ 2.12.3 ʩʣʝʜʫʝʪ ʩʣʝʜʫʶʱʝʝ 
ʋʪʚʝʨʞʜʝʥʠʝ 2.12.5. ɸʛʝʥʪʳ ɚ Í Ɇ+ ʠ ɛ Í Ɇ+ ʧʨʠʥʘʜʣʝʞʘʪ ʦʜʥʦ-

ʤʫ ʤʠʨʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʮʝʜʫʨʳ ʧʨʦʩʪʳʭ ʩʦʦʙʱʝʥʠʡ ʪʦʛʜʘ ʠ 
ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ Mɚ = Mɛ. 
ɼʣʷ ʧʨʦʮʝʜʫʨʳ ʧʨʦʩʪʳʭ ʩʦʦʙʱʝʥʠʡ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʜʘʥʥʦ-

ʤʫ ʤʠʨʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ Z Ì N, ʝʩʣʠ Z = Mɚ, ʛʜʝ ɚ ï ʦʜʠʥ ʠʟ 
ʘʛʝʥʪʦʚ ʵʪʦʛʦ ʤʠʨʘ. ʋʜʦʙʥʦ ʦʙʦʟʥʘʯʘʪʴ ʤʠʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʝʤʫ 
ʤʥʦʞʝʩʪʚʦʤ Z ʠ ʛʦʚʦʨʠʪʴ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʚ ʤʠʨʝ {1, 2} ʩʦʜʝʨʞʘʪʩʷ 
ʘʛʝʥʪʳ 12, 21, 121, 212, 1212, 2121, é . 
ʏʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʤʠʨʦʚ ï ʯʠʩʣʦ ʥʝʧʫʩʪʳʭ ʧʦʜʤʥʦʞʝʩʪʚ ʤʥʦʞʝ-

ʩʪʚʘ ʨʝʘʣʴʥʳʭ ʘʛʝʥʪʦʚ N, ʪ. ʝ. 2
n
 ï 1, ʯʪʦ ʝʩʪʴ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ. ʊʝʧʝʨʴ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʢʦʥʝʯʥʦʡ ʩʣʦʞʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦ-
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ʩʪʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʳʭ ʩʦʦʙʱʝʥʠʡ, ʪ.ʢ. ʣʝʛʢʦ 
ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʙʘʟʠʩʝ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʦʞʝʪ 
ʥʘʭʦʜʠʪʴʩʷ ʣʠʰʴ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʦʢʘ-
ʟʘʪʴ, ʯʪʦ ʯʠʩʣʦ ʧʦʧʘʨʥʦ ʥʝʪʦʞʜʝʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥ-
ʥʦʩʪʠ ʢʦʥʝʯʥʦ. ɼʣʷ ʵʪʦʛʦ ʩʬʦʨʤʫʣʠʨʫʝʤ ʪʨʠʚʠʘʣʴʥʦʝ 
ʋʪʚʝʨʞʜʝʥʠʝ 2.12.6. ɽʩʣʠ ʬʘʥʪʦʤʥʳʝ ʘʛʝʥʪʳ ɚ, ɛ Í Ɇ+ ʠʟ ʦʜʥʦʛʦ 

ʤʠʨʘ ʠ ɤ(ɚ) = ɤ(ɛ) (ʪ. ʝ. ʦʥʠ ʦʢʘʥʯʠʚʘʶʪʩʷ ʥʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʠʥʜʝʢʩ), 
ʪʦ Iɚ = Iɛ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɽʩʣʠ ʘʛʝʥʪʳ ʠʟ ʦʜʥʦʛʦ ʤʠʨʘ, ʦʥʠ ʟʘʚʝʜʦʤʦ ʦʜʠ-

ʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ Iɚɤ(ɚ) = Iɛɤ(ɛ). 
ʅʦ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʠʥʜʝʢʩʦʚ ɚ ɤ(ɚ) ʠ ɛ ɤ(ɛ) ʧʦʩʣʝʜʥʠʝ ʜʚʘ 
ʠʥʜʝʢʩʘ ʦʜʠʥʘʢʦʚʳʝ, ʠ ʦʥʠ çʩʭʣʦʧʳʚʘʶʪʩʷè ʧʦ ʘʢʩʠʦʤʝ ʘʚʪʦʠʥʬʦʨ-
ʤʠʨʦʚʘʥʥʦʩʪʠ: Iɚɤ(ɚ) = Iɚ = Iɛ = Iɛɤ(ɛ). ǒ 
ʊʝʧʝʨʴ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴ ʩʚʝʨʭʫ ʯʠʩʣʦ ʧʦʧʘʨʥʦ ʥʝʪʦʞʜʝʩʪʚʝʥ-

ʥʳʭ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʤʠʨʝ. 

ʋʪʚʝʨʞʜʝʥʠʝ 2.12.7. ʇʫʩʪʴ ɚ Í Ɇ+, ʪʦʛʜʘ ʩʨʝʜʠ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨ-
ʤʠʨʦʚʘʥʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʛʝʥʪʘʤ ʠʟ ʤʠʨʘ Mɚ, ʧʦʧʘʨʥʦ 
ʥʝʪʦʞʜʝʩʪʚʝʥʥʳʭ ʥʘʡʜʝʪʩʷ ʥʝ ʙʦʣʴʰʝ ʤʦʱʥʦʩʪʠ ʤʥʦʞʝʩʪʚʘ Mɚ, 
ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝ ʙʦʣʴʰʝ n. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɽʩʣʠ ʘʛʝʥʪ ů ʧʨʠʥʘʜʣʝʞʠʪ ʜʘʥʥʦʤʫ ʤʠʨʫ, ʪʦ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʚ ʟʘʧʠʩʠ ů ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʩʝ ʠʥʜʝʢʩʳ ʠʟ 
ʤʥʦʞʝʩʪʚʘ Mɚ ʠ ʪʦʣʴʢʦ ʦʥʠ. ɺ ʯʘʩʪʥʦʩʪʠ ʧʦʩʣʝʜʥʠʡ ʠʥʜʝʢʩ ʚ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʠ ů ʤʦʞʝʪ ʙʳʪʴ ʪʦʞʝ ʣʠʰʴ ʠʟ ʤʥʦʞʝʩʪʚʘ Mɚ, ʧʦʵʪʦʤʫ ʠʟ 
ʫʪʚʝʨʞʜʝʥʠʷ 6 ʩʨʘʟʫ ʚʳʪʝʢʘʝʪ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʫʪʚʝʨʞʜʝʥʠʷ 2.12.7. ǒ 
ʋʪʚʝʨʞʜʝʥʠʝ 2.12.8. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʩʪʳʭ ʩʦʦʙʱʝʥʠʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʛʣʫʙʠ-
ʥʫ ɔ(I) Ò n ʠ ʢʦʥʝʯʥʳʡ ʙʘʟʠʩ, ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʪʦʨʦʤ ʦʛʨʘ-

ʥʠʯʝʥʦ ʩʚʝʨʭʫ ʯʠʩʣʦʤ 
1

1

2
n

k n

n

k

C k n-

=

=ä . ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʳʭ ʩʦʦʙʱʝʥʠʡ Ʉ, ʧʨʠ ʢʦʪʦʨʦʡ ʵʪʠ ʦʮʝʥʢʠ 
ʜʦʩʪʠʛʘʶʪʩʷ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʄʥʦʞʝʩʪʚʦ Mɚ (ɚ Í Ɇ+) ʝʩʪʴ ʧʦʜʤʥʦʞʝʩʪʚʦ 
ʤʥʦʞʝʩʪʚʘ N, ʚ ʢʦʪʦʨʦʤ n ɻ ʣʝʤʝʥʪʦʚ, k ï ʤʦʱʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ Mɚ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ɚ Í Ɇ+ k Í {1, 2, é, n}. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʯʠʩʣʦ ʨʘʟʣʠʯ-

ʥʳʭ ʧʦʜʤʥʦʞʝʩʪʚ ʤʦʱʥʦʩʪʠ k ʤʥʦʞʝʩʪʚʘ ʤʦʱʥʦʩʪʠ n ʝʩʪʴ 
k

nC . 
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ʇʨʠʤʝʥʷʷ ʫʪʚʝʨʞʜʝʥʠʝ 2.12.7, ʧʦʣʫʯʘʝʤ ʦʮʝʥʢʫ ʩʚʝʨʭʫ ʜʣʷ ʯʠʩʣʘ 

ʵʣʝʤʝʥʪʦʚ ʚ ʙʘʟʠʩʝ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 
1

n
k

n

k

C k
=

ä . 

ʇʦʢʘʞʝʤ, ʯʪʦ ɔ(I) Ò n. ɺʦʟʴʤʝʤ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʘʛʝʥʪʘ ů Í Ɇ+, 
|ů| = m > n. ʊʦʛʜʘ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʜʝʢʩʦʚ ů ʧʨʠʩʫʪʩʪʚʫʝʪ, ʧʦ 
ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʥʘ ʧʘʨʘ ʦʜʠʥʘʢʦʚʳʭ ʠʥʜʝʢʩʦʚ. ʋʜʘʣʠʚ ʠʟ ů ʪʦʪ 
ʠʥʜʝʢʩ ʠʟ ʵʪʦʡ ʧʘʨʳ, ʢʦʪʦʨʳʡ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʠʤ, ʧʦʣʫʯʠʤ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ů', |ů'| = m ï 1. ʇʨʠ ʵʪʦʤ ʚʪʦʨʦʡ ʠʥʜʝʢʩ ʠʟ ʧʘʨʳ 
ʦʩʪʘʣʩʷ, ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ Mů = Mů', ʪ. ʝ. ʘʛʝʥʪʳ ů ʠ ů' ʠʟ ʦʜʥʦʛʦ 
ʤʠʨʘ. ʄʳ ʥʝ ʠʟʤʝʥʠʣʠ ʧʦʩʣʝʜʥʠʡ ʠʥʜʝʢʩ, ʧʦʵʪʦʤʫ ɤ(ů) = ɤ(ů'), ʥʦ 
ʪʦʛʜʘ Iů = Iů' ʧʦ ʫʪʚʝʨʞʜʝʥʠʶ 2.12.6. ʀʪʘʢ, ʤʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ " ů Í Ɇ+: 

|ů| > n $ ů' Í Ɇ+: |ů'| < |ů| ʠ Iů = Iů'. ʉʣʝʜʦʚʘʪʝʣʴʥʦ ɔ(I) ¢ n. 
ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʳʭ ʩʦʦʙʱʝʥʠʡ 

Ʉ = {s1, s2, é, sn+1}, ʛʜʝ s1 = N[q0], s2 = N\{1}[q1], s3 = N\{2}[q2], é, 

sn+1 = N \ {n}[qn], ʧʨʠʯʝʤ ʚʩʝ qi Í Q  ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳ. ʉʤʳʩʣ ʝʝ ʚ 
ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʘʛʝʥʪ ʦʪʩʫʪʩʪʚʦʚʘʣ ʥʘ ʦʜʥʦʤ ʩʦʚʝʱʘʥʠʠ, ʛʜʝ ʧʨʠ-
ʩʫʪʩʪʚʦʚʘʣʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ. ʇʦʵʪʦʤʫ ʘʛʝʥʪʳ ʠʟ ʨʘʟʥʳʭ ʤʠʨʦʚ, ʢʘʢ 
ʥʝʪʨʫʜʥʦ ʫʙʝʜʠʪʴʩʷ, ʙʫʜʫʪ ʚʠʜʝʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʦʦʙʱʝʥʠʡ. ʈʘʟʣʠʯʥʳʝ qi ʚʟʷʪʳ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝ-
ʯʠʪʴ ʫʩʣʦʚʠʷ ʫʪʚʝʨʞʜʝʥʠʷ 2.12.4, ʠʟ ʢʦʪʦʨʦʛʦ ʩʨʘʟʫ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ 
ʵʪʦʤ ʧʨʠʤʝʨʝ ʣʶʙʳʝ ʜʚʘ ʘʛʝʥʪʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʠʨʦʚ ʥʝ ʙʫʜʫʪ ʦʜʠʥʘ-
ʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʣʷ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨ-
ʤʠʨʦʚʘʥʥʦʩʪʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʵʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʧʨʦʩʪʳʭ 
ʩʦʦʙʱʝʥʠʡ, ʫʢʘʟʘʥʥʳʝ ʦʮʝʥʢʠ ʙʫʜʫʪ ʜʦʩʪʠʛʘʪʴʩʷ. ǒ 
ʆʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʚ ʙʘʟʠʩʝ, ʘ ʛʣʘʚʥʦʝ, ʦʛʨʘʥʠʯʝʥ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʨʦʚ, çʚʥʫʪʨʠè ʢʦʪʦʨʳʭ ʘʛʝʥʪʳ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨ-
ʤʠʨʦʚʘʥʳ, ʧʦʟʚʦʣʷʝʪ ʠʤʝʥʥʦ ʜʣʷ ʩʪʨʫʢʪʫʨ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, 
ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʘ ʧʨʦʩʪʳʭ ʩʦʦʙʱʝʥʠʡ, ʚʚʝʩʪʠ ʛʨʘʬ 
ʤʠʨʦʚ. 
ʉʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʦʜʠʥʘʢʦʚʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʦʪʨʘ-

ʞʘʝʪʩʷ ʥʘ ʛʨʘʬʝ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ. ɺʝʨʰʠʥʳ ʛʨʘʬʘ ʙʫʜʝʤ ʦʪʦʞ-

ʜʝʩʪʚʣʷʪʴ ʩ ʘʛʝʥʪʘʤʠ ů Í Ɇ+, ʯʴʠ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ Iů 
ʧʦʧʘʣʠ ʚ ʙʘʟʠʩ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ I. ʀʩʭʦʜʷʱʘʷ 
ʠʟ ʘʛʝʥʪʘ ʜʫʛʘ ʚ ʛʨʘʬʝ ʨʝʬʣʝʢʩʠʚʥʦʡ ʠʛʨʳ ʦʙʦʟʥʘʯʘʝʪ ʘʜʝʢʚʘʪʥʫʶ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʦ ʥʝʤ, ʧʦʵʪʦʤʫ, ʝʩʣʠ  ʦʪ ʥʝʢʦʛʦ ʘʛʝʥʪʘ ů ʠʜʝʪ 
ʜʫʛʘ ʢ ʦʜʥʦʤʫ ʘʛʝʥʪʫ ʠʟ ʛʨʫʧʧʳ ʦʜʠʥʘʢʦʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʭ, ʪʦ ʦʪ 
ʘʛʝʥʪʘ ů ʠʜʝʪ ʜʫʛʘ ʠ ʢʦ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ. ʕʪʦ ʦʙʩʪʦʷ-




































































































































































































































































































































































































































































































































































































