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ɺʚʝʜʝʥʠʝ 
 

ʆʩʥʦʚʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʠʧʪʦʛʨʘʬʠʠ ʠ ʩʪʝʛʘʥʦʛʨʘʬʠʠ. 
ʉʦʦʙʱʝʥʠʝ ʰʠʬʨʫʝʪʩʷ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʰʠʬʨʦʤ, ʟʘʪʝʤ ʚʥʝʜʨʷʝʪʩʷ ʚ 

ʦʜʠʥ ʠʟ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ. 

ʉʨʝʜʩʪʚʘ ʢʨʠʧʪʦʘʥʘʣʠʟʘ ʠ ʩʪʝʛʘʥʦʘʥʘʣʠʟʘ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, 

ʧʦʵʪʦʤʫ ʪʨʝʙʫʶʪʩʷ ʥʦʚʳʝ ʠʜʝʠ ʧʦʚʳʰʝʥʠʷ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ 

ʫʚʝʣʠʯʝʥʠʷ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʠ ʤʦʞʝʪ ʩʪʘʪʴ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʤ ʨʘʩʧʳʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʳʣʝʥʠʠ ʧʝʨʝʜʘʚʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ ʜʨʦʙʠʪʩʷ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ ʠ ʢʘʞʜʘʷ ʯʘʩʪʴ ʧʦʤʝʱʘʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʡ ʤʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʦʥ-

ʪʝʡʥʝʨ, ʘʜʨʝʩ ʢʦʪʦʨʦʡ ʧʨʦʪʠʚʥʠʢʫ ʥʝʠʟʚʝʩʪʝʥ. 

ʇʨʠ ʚʨʝʤʝʥʥʦʤ ʨʘʩʧʳʣʝʥʠʠ ʚʥʝʜʨʸʥʥʦʝ ʚ ʢʦʥʪʝʡʥʝʨ ʩʦʦʙʱʝʥʠʝ ʥʘʭʦʜʠʪʩʷ 

ʚ ʥʸʤ ʥʝ ʧʦʩʪʦʷʥʥʦ, ʘ ʪʦʣʴʢʦ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʠ ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʩʝʢʨʝʪʥʳʤ. 
ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʦʙʲʝʢʪʦʚ-ʙʣʠʟʥʝʮʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʪʦʣʴʢʦ ʯʘʩʪʴ ʦʙʲʝʢʪʦʚ ʩʦʜʝʨʞʠʪ ʩʢʨʳʪʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʦʩʪʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʷʚ-

ʣʷʶʪʩʷ ʤʘʩʢʠʨʫʶʱʠʤʠ. 

ʋʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʀʥʪʝʨʥʝʪ ʫʩʣʫʛ (ʩʦʮʠʘʣʴʥʳʝ 

ʩʝʪʠ, ʤʝʩʩʝʥʜʞʝʨʳ, ʯʘʪʳ, ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʦʙʣʘʯʥʳʝ ʭʨʘʥʠʣʠʱʘ, ʙʘʟʳ ʘʫʜʠʦ- ʠ 

ʚʠʜʝʦʢʣʠʧʦʚ, ʘʣʴʙʦʤʳ ʬʦʪʦʛʨʘʬʠʡ. 

ʂʨʠʧʪʦʘʥʘʣʠʟ ʜʦʣʞʝʥ ʥʘʯʠʥʘʪʴʩʷ ʩ ʧʦʧʳʪʢʠ ʦʙʥʘʨʫʞʝʥʠʷ ʩʦʟʜʘʥʥʦʛʦ ʩʪʝ-

ʛʘʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʢʘʥʘʣʘ ʩ ʚʨʝʤʝʥʥʳʤ 

ʨʘʩʧʳʣʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʜʝʨʞʠʤʦʛʦ ʢʘʞʜʦʛʦ 
ʢʦʥʪʝʡʥʝʨʘ. ʇʦʷʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʜʝʨʞʠʤʦʤ ʢʦʥʪʝʡʥʝʨʘ ʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣʦʤ ʦ 

ʧʝʨʝʜʘʯʝ ʩʦʦʙʱʝʥʠʷ. 

ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʳʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʘʥʘʣʠʟ 

ʥʘʣʠʯʠʷ ʩʪʝʛʦ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦ-

ʜʝʨʞʠʤʦʛʦ ʢʦʥʪʝʡʥʝʨʘ. 

 

 



 4 

 

1. ʇʨʠʥʮʠʧʳ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ 

 
ɿʘʱʠʪʘ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠ ʭʨʘʥʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʘ-

ʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʢʨʠʧʪʦʛʨʘʬʠʠ ʠ ʩʪʝʛʘʥʦʛʨʘʬʠʠ. ʉ 
ʧʦʤʦʱʴʶ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʟʘʱʠʱʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ ʧʨʝʦʙʨʘʟʫʝʪ-

ʩʷ ʚ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ, ʥʝʯʠʪʘʝʤʳʡ ʙʝʟ ʢʣʶʯʘ. ʇʨʠʸʤʳ ʩʪʝʛʘʥʦʛʨʘʬʠʠ ʧʦʟʚʦ-

ʣʷʶʪ ʩʦʟʜʘʪʴ ʩʢʨʳʪʳʡ ʢʘʥʘʣ ʩʚʷʟʠ, ʢʦʪʦʨʳʡ ʩʣʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʜʘʞʝ ʩ ʧʦ-

ʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ [1, 2, 3]. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʢʨʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʩʝʢʨʝʪʥʦʤʫ ʢʣʶʯʫ. 

ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʦʚʝʜʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʢʨʠʧʪʦʛʨʘ-

ʬʠʯʝʩʢʠʭ ʘʪʘʢ ʥʘ ʠʟʚʝʩʪʥʳʝ ʰʠʬʨʳ ʠ ʥʘ ʩʪʝʛʘʥʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʱʠ-

ʪ.r ʅʘʣʠʯʠʝ ʫʩʧʝʰʥʦ ʧʨʦʚʝʜʸʥʥʳʭ ʘʪʘʢ ʛʦʚʦʨʠʪ ʦ ʠʤʝʶʱʝʡʩʷ ʫʷʟʚʠʤʦʩʪʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʥʮʠʧʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʨʝʜʩʪʚ ʘʪʘʢʠ ʥʘ 

ʰʠʬʨʳ ʠ ʤʝʪʦʜʳ ʩʦʢʨʳʪʠʷ ʩʦʦʙʱʝʥʠʡ ʥʦʩʠʪ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ (ʠʪʝʨʘʮʠʦʥ-

ʥʳʡ) ʭʘʨʘʢʪʝʨ. ʂʘʢ ʧʨʘʚʠʣʦ, ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʰʠʨʦʢʦ 
ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʛʦ ʰʠʬʨʘ ʧʦʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʘʪʘʢʘ ʥʘ ʵʪʦʪ ʰʠʬʨ ʠ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʩʪʝʧʝʥʥʦ ʟʘʪʫʭʘʝʪ. ʄʦʟʛʦʚʦʡ ʰʪʫʨʤ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʟʘʱʠʪʳ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʢʫʨʩʦʚ.  

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤ ʧʦʜʭʦʜʦʤ ʢ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʩʪʘʪʴ 

ʤʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ ʟʘʱʠʪʳ ʩʦʦʙʱʝʥʠʡ (ʩʤ. ʨʠʩʫʥʦʢ 

1.1).  

ʈʠʩ.1.1. ʇʷʪʴ ʙʘʨʴʝʨʦʚ ʟʘʱʠʪʳ 
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ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ ʧʷʪʴ ʚʦʟʤʦʞʥʳʭ ʙʘʨʴʝʨʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʦʜ ʩʦʦʙʱʝʥʠʝʤ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʣʶʙʫʶ ʧʝʨʝʜʘʚʘʝʤʫʶ (ʭʨʘʥʠʤʫʶ) ʠʥʬʦʨ-

ʤʘʮʠʶ ʠʣʠ ʜʘʥʥʳʝ. 

ʆʜʥʠʤ ʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʘʨʴʝʨʦʚ ʟʘʱʠʪʳ (ʧʦʤʠʤʦ ʢʨʠʧʪʦʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʠ ʩʪʝʛʘʥʦʛʨʘʬʠʯʝʩʢʦʛʦ) ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʳʣʝʥʠʝ 

ʟʘʱʠʱʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ ʜʨʦʙʷʪ ʥʘ ʚʦʟʤʦʞʥʦ ʤʝʣʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ (ʧʨʝʜʣʦʞʝ-
ʥʠʷ, ʩʣʦʚʘ, ʩʠʤʚʦʣʳ, ʙʣʦʢʠ ʩʠʤʚʦʣʦʚ, ʛʨʫʧʧʳ ʙʘʡʪ, ʙʘʡʪʳ, ʛʨʫʧʧʳ ʙʠʪ, ʙʠʪʳ) 

ʠ ʧʝʨʝʜʘʶʪ ʯʘʩʪʷʤʠ, ʨʘʩʧʨʝʜʝʣʷʷ ʠʭ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ )...( 1 nKK .  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

ʈʠʩ. 1.2. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʳʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 

 

ʇʝʨʝʭʚʘʪ ʥʘʨʫʰʠʪʝʣʝʤ C (ʩʤ. ʨʠʩʫʥʦʢ 1.2) ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʦʙ-

ʱʝʥʠʷ ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʫ ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ ɸ ʠ ɺ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʜʦʩʪʫʧʥʳʭ ʠʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ (ʨʘ-

ʜʠʦ, ʩʧʫʪʥʠʢʦʚʳʝ, ʧʨʦʚʦʜʥʳʝ, ʢʘʙʝʣʴʥʳʝ, ʨʘʜʠʦʨʝʣʝʡʥʳʝ).  

ʇʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʷʭ ʚʦʟʤʦʞʥʘ ʩ ʧʦʤʦʱʴʶ ʤʥʦ-

ʞʝʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʫʛ (ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʤʝʩʩʝʥʜʞʝʨʳ, ʯʘʪʳ, ʬʦʨʫ-

ʤʳ, ʙʣʦʛʠ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ WWW ʠ ʪ.ʧ.). ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʳʣʠʪʴ ʩʦʦʙʱʝʥʠʝ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 

MMS ʠʣʠ SMS ʠ ʧʝʨʝʜʘʪʴ ʠʭ ʩ ʧʦʤʦʱʴʶ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʪʝʣʝʬʦʥʥʳʭ ʢʘʥʘ-

ʣʦʚ. 

ʇʦʤʠʤʦ ʪʨʸʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʨʦʚʥʝʡ ʟʘʱʠʪʳ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʝʱʸ ʦʜʠʥ ʫʨʦʚʝʥʴ (ʯʝʪʚʸʨʪʳʡ), ʢʦʪʦʨʳʡ ʪʝʭʥʠʯʝʩʢʠ ʠ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ ʛʘʨʤʦʥʠʯʥʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʨʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʙʘʨʴʝʨʘʤʠ. 
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ʕʪʦ - ʚʨʝʤʝʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʩʦʦʙʱʝʥʠʷ (ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦ ʟʘʨʘʥʝʝ ʩʦʛʣʘ-

ʩʦʚʘʥʥʦʤʫ ʨʘʩʧʠʩʘʥʠʶ). 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠ ʚʨʝʤʝʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʩʦʦʙʱʝʥʠʷ ʫʜʘʯʥʦ ʩʦʯʝʪʘ-

ʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʜʦʧʦʣʥʷʷ ʜʨʫʛ ʜʨʫʛʘ. ʕʪʠ ʜʚʘ ʙʘʨʴʝʨʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚ-

ʣʷʪʴ ʚ ʚʠʜʝ ʝʜʠʥʦʛʦ ʙʘʨʴʝʨʘ ʠ ʥʘʟʚʘʪʴ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʤ ʨʘʩ-

ʧʳʣʝʥʠʝʤ ʩʦʦʙʱʝʥʠʷ. ʀʜʝʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ ʩʦʦʙ-

ʱʝʥʠʷ ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩʫʥʦʢ 1.3. 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

ʈʠʩ. 1.3. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʳʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʣʦʢʠ 1é9, ʩʦʜʝʨʞʘʱʠʝ ʪʨʘʥʩʣʠʨʫʝʤʦʝ ʩʦʦʙʱʝʥʠʝ, 

ʧʝʨʝʜʘʶʪʩʷ ʚ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ )...( 1 nKK . ʄʦʤʝʥʪʳ 

ʧʝʨʝʜʘʯʠ ʙʣʦʢʦʚ ʩʦʦʙʱʝʥʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʤʠ. ʇʝʨʝʜʘʯʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʣʦʢʦʚ ʧʝʨʝʤʝʞʘʝʪʩʷ ʧʦʩʳʣʢʦʡ ʤʘʩʢʠʨʫʶʱʠʭ (ʜʝʟʠʥʬʦʨ-

ʤʠʨʫʶʱʠʭ) ʙʣʦʢʦʚ 10é16. ʇʦʨʷʜʦʢ ʪʨʘʥʩʣʷʮʠʠ ʙʣʦʢʦʚ, ʥʦʤʝʨʘ ʢʘʥʘʣʦʚ ʠ 
ʚʨʝʤʝʥʥʳʝ ʦʢʥʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩ ʧʦʤʦʱʴʶ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʜʣʷ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʪʝʣʝʢʦʤʤʫʥʠ-

ʢʘʮʠʦʥʥʳʡ ʢʘʥʘʣ, ʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʙʘʨʴʝʨ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚʦ 

ʚʨʝʤʝʥʥʦʡ ʙʘʨʴʝʨ. 

ʇʷʪʳʡ (ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ) ʙʘʨʴʝʨ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʦʙʨʘ-

ʙʦʪʢʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʙʣʦʢʦʚ ʢʨʠʧʪʦʛʨʘʤʤʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʠʝ ʭʦʪʷ ʙʳ 

ʦʜʥʦʛʦ ʧʝʨʝʭʚʘʯʝʥʥʦʛʦ ʙʣʦʢʘ ʚʳʟʳʚʘʝʪ ʫ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʘ ʪʨʫʜʥʦʧʨʝʦʜʦʣʠ-

ʤʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ. ɹʣʠʞʝ ʚʩʝʛʦ ʧʦ ʠʜʝʦʣʦʛʠʠ (ʧʦ ʟʘʤʳʩʣʫ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ) ʢ ʵʪʦʤʫ ʙʘʨʴʝʨʫ ʥʘʭʦʜʷʪʩʷ ʨʝʞʠʤʳ ʰʠʬʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʧʠʩʘʥʳ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ ɻʆʉʊ 28147-89, ʘʤʝʨʠʢʘʥʩʢʦʤ ʩʪʘʥʜʘʨ-

ʪʝ DES ʠ ʤʥʦʛʠʭ ʧʫʙʣʠʢʘʮʠʷʭ. ʇʷʪʳʡ ʙʘʨʴʝʨ ʢʘʢ ʙʳ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ 
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ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ, ʦʜʥʘʢʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʝʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʳʜʝʣʠʪʴ ʚ ʦʪʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʙʘʨʴʝʨʦʚ ʨʘʟʥʦʛʦ ʚʠʜʘ 

ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʠʥʮʠʧ ʢʦʤʧʣʝʢʩʥʦʡ, ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨ-

ʤʘʮʠʠ. ɺ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʩʪʦʨʦʥʳ ʦʙʦʩʥʦʚʘʥʥʦ ʚʳʙʠʨʘʶʪ ʜʦʩʪʘ-

ʪʦʯʥʫʶ ʩʪʝʧʝʥʴ ʟʘʱʠʱʸʥʥʦʩʪʠ ʩʦʦʙʱʝʥʠʷ (ʯʠʩʣʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʙʘʨʴʝʨʦʚ, 

ʚʠʜ ʰʠʬʨʘ, ʜʣʠʥʫ ʢʣʶʯʘ, ʚʠʜʳ ʩʪʝʛʘʥʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʥʪʝʡʥʝʨʦʚ, ʩʧʦʩʦʙʳ 

ʩʪʝʛʘʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʥʪʝʡʥʝʨʳ, ʚʠʜ ʠ ʯʠʩʣʦ ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʠʣʠ ʥʦʩʠʪʝʣʝʡ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʥʳʭ ʦʢʦʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ).  

ʗʩʥʦ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʝʨ ʧʦʚʳʰʝʥʠʷ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ, ʯʠʩʣʘ ʦʰʠʙʦʢ 

ʧʨʠ ʧʝʨʝʜʘʯʝ ʩʦʦʙʱʝʥʠʷ, ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʜʫʨʫ ʧʝʨʝʜʘʯʠ, ʩʥʠʞʘʝʪ ʫʜʦʙʩʪʚʦ 

ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʈʝʛʫʣʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʩʦʦʙʱʝʥʠʷ (ʟʥʘʯʠʪ, ʠ 

ʚʘʨʴʠʨʦʚʘʪʴ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ, ʠʟʤʝʥʷʪʴ ʩʝʨʚʠʩʥʳʝ ʩʚʦʡʩʪʚʘ) ʤʦʞ-

ʥʦ ʧʫʪʸʤ ʚʳʙʦʨʦʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʚʩʝʭ ʙʘʨʴʝʨʦʚ, ʘ ʪʦʣʴʢʦ ʜʦʩʪʘʪʦʯ-

ʥʦʡ ʠʭ ʯʘʩʪʠ. ʆʧʝʨʘʪʠʚʥʘʷ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ (ʢʦʛʜʘ ʮʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠʩʯʠʩʣʷʝʪʩʷ ʯʘʩʘʤʠ ʠ ʜʘʞʝ ʤʠʥʫʪʘʤʠ) ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʤʠʥʠ-

ʤʘʣʴʥʦʤ ʯʠʩʣʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʙʘʨʴʝʨʦʚ. 
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2. ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ 

 

ʆʙʦʟʥʘʯʠʤ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʩʠʤʚʦʣʦʤ ʄ (ʦʪ ʘʥʛʣ. Message, ʩʦʦʙʱʝ-

ʥʠʝ). ʉʦʦʙʱʝʥʠʝ ʄ ʚ ʧʨʦʮʝʩʩʝ ʰʠʬʨʦʚʘʥʠʷ ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʩʪʦʨʦʥʝ ʧʨʝʦʙ-

ʨʘʟʫʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʝʛʦ ʥʝʜʦʩʪʫʧʥʳʤ ʜʣʷ ʧʨʦʯʪʝʥʠʷ ʧʨʦ-

ʪʠʚʥʠʢʦʤ. ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʠʩʧʦʣʴʟʫʶʪ ʰʠʬʨʘʪʦʨ, ʢʦ-

ʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥ ʘʧʧʘʨʘʪʥʳʤ ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʤ ʧʫʪʸʤ. ɸʣʛʦʨʠʪʤ 

ʨʘʙʦʪʳ ʰʠʬʨʘʪʦʨʘ ʦʧʠʩʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ ʰʠʬʨʦʚʘʥʠʷ E (Encrypting). 

ɿʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ (ʢʨʠʧʪʦʛʨʘʤʤʫ) ʦʙʦʟʥʘʯʠʤ ʩʠʤʚʦʣʦʤ ʉ (Cryp-
togram). ʐʠʬʨʘʪʦʨ ʧʨʝʦʙʨʘʟʫʝʪ ʦʪʢʨʳʪʦʝ ʩʦʦʙʱʝʥʠʝ ʄ, ʩʦʟʜʘʚʘʷ ʥʝʯʠʪʘʝ-

ʤʫʶ ʢʨʠʧʪʦʛʨʘʤʤʫ ʉ:  

ɽ(ʄ) = ʉ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʠʜ ʢʨʠʧʪʦʛʨʘʤʤʳ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝ-

ʥʠʷ, ʪʘʢ ʠ ʦʪ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʰʠʬʨʘʪʦʨʘ. 

ʅʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ ʜʝʰʠʬʨʘʪʦʨ D, ʨʘʙʦʪʘ ʢʦʪʦʨʦʛʦ ʦʧʠʩʳʚʘʝʪʩʷ 

ʬʫʥʢʮʠʝʡ ʜʝʰʠʬʨʦʚʘʥʠʷ D (Decrypting), ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʦʪʢʨʳʪʦʝ ʩʦʦʙʱʝ-

ʥʠʝ ʄ: 

D(ʉ) = ʄ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʬʫʥʢʮʠʠ ʰʠʬʨʦʚʘʥʠʷ ʠ ʜʝʰʠʬʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʙʨʘʪʠʤʳʤʠ (ʩʠʤʤʝʪʨʠʯʥʳʤʠ), ʠ ʥʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʥʷ-
ʪʦ ʩʦʦʙʱʝʥʠʝ, ʩʦʚʧʘʜʘʶʱʝʝ ʩ ʦʪʧʨʘʚʣʝʥʥʳʤ: 

D(ɽ(ʄ)) = ʄ. 

ɽʩʣʠ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʦʩʥʦʚʘʥʘ ʣʠʰʴ ʥʘ 

ʩʦʭʨʘʥʝʥʠʠ ʚ ʪʘʡʥʝ ʩʘʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʰʠʬʨʦʚʘʥʠʷ, ʪʦ ʪʘʢʦʡ ʘʣʛʦʨʠʪʤ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʂʝʨʢʛʦʬʬʩʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʜʦʧʫʩʪʠʤʦ. ʊʘʢʠʝ ʘʣʛʦ-

ʨʠʪʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ ʠʩʪʦʨʠʯʝʩʢʠʡ ʠ ʫʯʝʙʥʳʡ ʠʥʪʝʨʝʩ. 

ʂʨʠʧʪʦʩʪʦʡʢʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʰʠʬʨʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʝʢʨʝʪʥʦʤ 

ʢʣʶʯʝ ʂ (Key). ʂʘʞʜʳʡ ʢʣʶʯ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʦʡ ʢʦʥʢʨʝʪʥʳʡ ʚʠʜ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ (ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʠ ʠʟʚʝʩʪʥʦʤ ʘʣʛʦʨʠʪ-

ʤʝ ʰʠʬʨʦʚʘʥʠʷ). ʈʝʟʫʣʴʪʘʪʳ ʰʠʬʨʦʚʘʥʠʷ ʠ ʜʝʰʠʬʨʦʚʘʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʠʩ-

ʧʦʣʴʟʫʝʤʦʛʦ ʢʣʶʯʘ. ʇʨʠ ʰʠʬʨʦʚʘʥʠʠ: 

ɽʂ(ʄ) = ʉ, 
ʛʜʝ ɽʂ ï ʬʫʥʢʮʠʷ ʰʠʬʨʦʚʘʥʠʷ ʥʘ ʢʣʶʯʝ ʂ. 

ʇʨʠ ʜʝʰʠʬʨʦʚʘʥʠʠ: 

Dʂ(ʉ) = ʄ, 

ʛʜʝ Dʂ ï ʬʫʥʢʮʠʷ ʜʝʰʠʬʨʦʚʘʥʠʷ ʥʘ ʢʣʶʯʝ ʂ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʠ ʚʩʝʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ, ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʩʦʦʪʥʦʰʝʥʠʝ: 

Dʂ(ɽʂ(ʄ)) = ʄ. 

ʇʦʩʣʝʜʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʩʠʤʤʝʪʨʠʯʥʳʭ ʰʠʬʨʘʭ, ʫ 

ʢʦʪʦʨʳʭ ʢʣʶʯʠ ʥʘ ʧʨʝʜʘʶʱʝʡ ʠ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʘʭ ʦʜʠʥʘʢʦʚʳʝ (ʠʣʠ ʩʚʷʟʘ-
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ʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʦʯʝʚʠʜʥʳʤ ʩʧʦʩʦʙʦʤ). ʇʝʨʝʯʠʩʣʠʤ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʰʠʬʨʳ: ɻʆʉʊ 28147-89, AES, CAST5, IDEA, 

Blowfish, Twofish. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʰʠʬʨʦʚ (ʰʠʬʨʳ ʩ ʦʪʢʨʳʪʳʤ 

ʢʣʶʯʦʤ) ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʢʣʶʯʠ 

ʂ1 ʠ ʂ2: 

ʇʨʠ ʰʠʬʨʦʚʘʥʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ: 

EK1(M) = C, 

ʛʜʝ EK1 ï ʬʫʥʢʮʠʷ ʰʠʬʨʦʚʘʥʠʷ ʥʘ ʢʣʶʯʝ ʂ1. 

ʂʣʶʯ ʂ1 ʥʝ ʩʝʢʨʝʪʥʳʡ, ʦʥ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. 

ʇʨʠ ʜʝʰʠʬʨʦʚʘʥʠʠ ʢʨʠʧʪʦʛʨʘʤʤʳ ʥʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʣʶʯ ʂ2: 

DK2(C) = M, 
ʛʜʝ DK2 ï ʬʫʥʢʮʠʷ ʜʝʰʠʬʨʦʚʘʥʠʷ ʥʘ ʢʣʶʯʝ K2. 

ʂʣʶʯ ʂ2 ʩʝʢʨʝʪʥʳʡ, ʦʥ ʠʟʚʝʩʪʝʥ ʪʦʣʴʢʦ ʥʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ. ʂʣʶʯ 

ʂ2 ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥ ʩ ʢʣʶʯʦʤ ʂ1. ʆʜʥʘʢʦ ʫʩʪʘʥʦʚʠʪʴ ʵʪʫ ʩʚʷʟʴ ʩ ʧʦ-

ʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʩʣʦʞʥʦ. 

ɺʝʩʴ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʰʠʬʨʦʚʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʧʦ ʩʭʝʤʝ ʩ ʜʚʫʤʷ 

ʢʣʶʯʘʤʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

DK2(EK1(M)) = M. 

ʂʨʠʧʪʦʩʪʦʡʢʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʝʢʨʝʪʥʳʭ 

ʢʣʶʯʘʭ, ʘ ʥʝ ʥʘ ʩʝʢʨʝʪʥʦʤ ʘʣʛʦʨʠʪʤʝ (ʩʧʦʩʦʙʝ) ʰʠʬʨʦʚʘʥʠʷ. ʉʝʢʨʝʪʥʳʤ 

ʷʚʣʷʝʪʩʷ ʢʣʶʯ, ʘ ʘʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ (ʰʠʬʨ), ʢʘʢ ʧʨʘʚʠʣʦ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʜʝʪʘʣʴʥʦʤʫ ʧʫʙʣʠʯʥʦʤʫ ʘʥʘʣʠʟʫ [4]. 
ʉʠʤʤʝʪʨʠʯʥʳʝ ʠ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦ-

ʦʪʜʝʣʴʥʦʩʪʠ, ʥʦ ʨʘʟʨʘʙʦʪʘʥʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʩʦʯʝʪʘʝʪ 

ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʵʪʠʭ ʘʣʛʦʨʠʪʤʦʚ. 

ɻʠʙʨʠʜʥʘʷ ʢʨʠʧʪʦʩʠʩʪʝʤʘ ð ʵʪʦ ʩʠʩʪʝʤʘ ʰʠʬʨʦʚʘʥʠʷ, ʩʦʚʤʝʱʘʶ-

ʱʘʷ ʜʦʩʪʦʠʥʩʪʚʘ ʩʠʤʤʝʪʨʠʯʥʦʡ ʠ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʢʨʠʧʪʦʩʠʩʪʝʤ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʩʠʤʤʝʪʨʠʯʥʦʡ ʢʨʠʧʪʦʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʢʦ-

ʨʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʦʪʢʠʝ ʢʣʶʯʠ. ɽʸ ʥʝʜʦʩʪʘʪʦʢ ï ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʧʝʨʝʜʘʯʠ ʢʣʶʯʝʡ ʧʦ ʩʝʢʨʝʪʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ. ɸʩʠʤʤʝʪʨʠʯʥʘʷ 

ʢʨʠʧʪʦʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʢʣʶʯʠ ʧʦ ʦʪʢʨʳʪʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ, ʦʜ-

ʥʘʢʦ ʩʢʦʨʦʩʪʠ ʰʠʬʨʦʚʘʥʠʷ ʠ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʥʠʟʢʠʝ. 

ɺ ʛʠʙʨʠʜʥʦʡ ʢʨʠʧʪʦʩʠʩʪʝʤʝ ʩʠʤʤʝʪʨʠʯʥʳʡ ʘʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ, ʘ ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʘʣʛʦʨʠʪʤ - ʜʣʷ ʰʠʬʨʦ-

ʚʘʥʠʷ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʢʣʶʯʘ.  

https://ru.wikipedia.org/wiki/Advanced_Encryption_Standard
https://ru.wikipedia.org/wiki/CAST5
https://ru.wikipedia.org/wiki/IDEA
https://ru.wikipedia.org/wiki/Blowfish
https://ru.wikipedia.org/wiki/Twofish
https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
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2.1. ʉʠʤʤʝʪʨʠʯʥʳʝ ʰʠʬʨ r

ɺ ʩʠʤʤʝʪʨʠʯʥʳʭ ʰʠʬʨʘʭ ʜʣʷ ʟʘʰʠʬʨʦʚʘʥʠʷ ʠ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʣʶʯ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʰʠʬʨʦʚ ʷʚʣʷ-

ʶʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤʠ. ʅʝʜʦʩʪʘʪʢʦʤ ʩʠʤʤʝʪʨʠʯʥʳʭ ʰʠʬʨʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʧʝʨʝʜʘʯʠ ʢʣʶʯʘ ʩ ʧʦʤʦʱʴʶ ʩʝʢʨʝʪʥʦʛʦ ʢʘʥʘʣʘ (ʥʘʧʨʠʤʝʨ, ʚʦʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ ʢʫʨʴʝʨʘ). 

 

2.1.1. ʂʣʘʩʩʠʯʝʩʢʠʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʰʠʬʨʳ 
 

ʇʨʦʙʣʝʤʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ (ʩʘʤʦ-

ʚʦʣɹʥʦʛʦ) ʜʦʩʪʫʧʘ (ʅʉɼ) ʟʘʤʝʪʥʦ ʦʙʦʩʪʨʠʣʘʩʴ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʠ ʦʩʦʙʝʥʥʦ ʛʣʦʙʘʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ. 

ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʫʪʝʯ-

ʢʠ (ʨʘʟʛʣʘʰʝʥʠʷ), ʤʦʜʠʬʠʢʘʮʠʠ (ʫʤʳʰʣʝʥʥʦʛʦ ʠʩʢʘʞʝʥʠʷ) ʠʣʠ ʫʪʨʘʪʳ 

(ʫʥʠʯʪʦʞʝʥʠʷ) ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʦʧʨʝʜʝʣʸʥʥʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʝʸ 

ʚʣʘʜʝʣʴʮʘ. 

ʇʨʦʙʣʝʤʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚʦʣʥʫʝʪ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩ ʜʘʚʥʠʭ ʚʨʝ-

ʤʸʥ. ʇʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ɻʝʨʦʜʦʪʘ, ʫʞʝ ʚ V ʚ. ʜʦ ʥ. ʵ. ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʝ, ʟʘʱʠʱʘʶʱʝʝ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʥʝʨʘʟʨʝʰʸʥʥʦʛʦ ʧʨʦʯʪʝʥʠʷ.  

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʰʠʬʨʦʚʘʣʴʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʙʳʣʘ ʩʢʠʪʘʣʘ, 
ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʣʘʩʴ ʚʦ ʚʨʝʤʷ ʚʦʡʥʳ ʉʧʘʨʪʳ ʧʨʦʪʠʚ ɸʬʠʥ (ʇʝʣʦʧʦʥʥʝʩʩʢʘʷ 

ʚʦʡʥʘ, 431ð404 ʜʦ ʥ. ʵ.). ʉʢʠʪʘʣʘ ð ʵʪʦ ʮʠʣʠʥʜʨ, ʥʘ ʢʦʪʦʨʳʡ ʚʠʪʦʢ ʢ ʚʠʪʢʫ 

ʥʘʤʘʪʳʚʘʣʘʩʴ ʫʟʢʘʷ ʧʘʧʠʨʫʩʥʘʷ ʣʝʥʪʘ (ʙʝʟ ʧʨʦʙʝʣʦʚ ʠ ʥʘʭʣʸʩʪʦʚ). ɿʘʪʝʤ ʥʘ 

ʵʪʦʡ ʣʝʥʪʝ ʚʜʦʣʴ ʦʩʠ ʮʠʣʠʥʜʨʘ (ʩʪʦʣʙʮʘʤʠ) ʟʘʧʠʩʳʚʘʣʩʷ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʪʝʢʩʪ. ʃʝʥʪʘ ʩʤʘʪʚrʘʣʘʩʴ ʩ ʮʠʣʠʥʜʨʘ ʠ ʦʪʧʨʘʚʣʷʣʘʩʴ ʧʦʣʫʯʘʪʝʣʶ. 

ʇʦʣʫʯʘʪʝʣʴ ʥʘʤʘʪʳʚʘʣ ʧʨʠʩʣʘʥʥʫʶ ʝʤʫ ʣʝʥʪʫ ʥʘ ʮʠʣʠʥʜʨ ʪʘʢʦʛʦ ʞʝ ʜʠʘʤʝʪ-

ʨʘ, ʢʘʢ ʠ ʜʠʘʤʝʪʨ ʩʢʠʪʘʣʳ ʦʪʧʨʘʚʠʪʝʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʯʠʪʘʪʴ 

ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ. 

ɸʨʠʩʪʦʪʝʣʶ ʧʨʠʥʘʜʣʝʞʠʪ ʠʜʝʷ ʚʟʣʦʤʘ ʪʘʢʦʛʦ ʰʠʬʨʘ. ʆʥ ʧʨʝʜʣʦʞʠʣ 

ʠʟʛʦʪʦʚʠʪʴ ʜʣʠʥʥʳʡ ʢʦʥʫʩ ʠ ʥʘʤʘʪʳʚʘʪʴ ʥʘ ʥʝʛʦ ʣʝʥʪʫ ʩ ʰʠʬʨʦʚʘʥʥʳʤ ʩʦ-

ʦʙʱʝʥʠʝʤ. ʅʘ ʢʘʢʦʤ-ʪʦ ʫʯʘʩʪʢʝ ʢʦʥʫʩʘ ʥʘʯʠʥʘʣʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴʩʷ ʬʨʘʛʤʝʥ-

ʪʳ ʯʠʪʘʝʤʦʛʦ ʪʝʢʩʪʘ. ʊʘʢ ʦʧʨʝʜʝʣʷʣʩʷ ʩʝʢʨʝʪʥʳʡ ʜʠʘʤʝʪʨ ʮʠʣʠʥʜʨʘ. 
ʅʝʢʦʪʦʨʳʝ ʩʚʷʱʝʥʥʳʝ ʠʫʜʝʡʩʢʠʝ ʨʫʢʦʧʠʩʠ ʰʠʬʨʦʚʘʣʠʩʴ ʤʝʪʦʜʦʤ 

ʟʘʤʝʥʳ. ɺʤʝʩʪʦ ʧʝʨʚʦʡ ʙʫʢʚʳ ʘʣʬʘʚʠʪʘ ʟʘʧʠʩʳʚʘʣʘʩʴ ʧʦʩʣʝʜʥʷʷ ʙʫʢʚʘ, ʚʤʝʩʪʦ 

ʚʪʦʨʦʡ ð ʧʨʝʜʧʦʩʣʝʜʥʷʷ ʠ ʪ. ʜ. ʕʪʦʪ ʜʨʝʚʥʠʡ ʰʠʬʨ ʥʘʟʳʚʘʣʩʷ ʘʪʙʘ.h ʀʟʚʝ-

ʩʪʝʥ ʬʘʢʪ ʰʠʬʨʦʚʘʥʠʷ ʧʝʨʝʧʠʩʢʠ ʖʣʠʷ ʎʝʟʘʨʷ (100ð44 ʜʦ ʥ. ʵ.) ʩ ʎʠʮʝʨʦ-

ʥʦʤ (106ð43 ʜʦ ʥ. ʵ.). ʐʠʬʨ ʎʝʟʘʨʷ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘʤʝʥʦʡ ʢʘʞʜʦʡ ʙʫʢʚʳ ʚ 

ʩʦʦʙʱʝʥʠʠ ʜʨʫʛʦʡ ʙʫʢʚʦʡ ʵʪʦʛʦ ʞʝ ʘʣʬʘʚʠʪʘ, ʦʪʩʪʦʷʱʝʡ ʦʪ ʥʝʝ ʚ ʘʣʬʘʚʠʪʝ 

ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ ʧʦʟʠʮʠʡ. ɺ ʩʚʦʠʭ ʰʠʬʨʦʚʢʘʭ ʎʝʟʘʨʴ ʟʘʤʝʥʷʣ ʙʫʢʚʫ 

ʠʩʭʦʜʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʙʫʢʚʦʡ, ʦʪʩʪʦʷʱʝʡ ʦʪ ʠʩʭʦʜʥʦʡ ʙʫʢʚʳ ʚʧʝʨʝʜʠ 

ʥʘ ʪʨʠ ʧʦʟʠʮʠʠ. 

http://ru.wikipedia.org/wiki/431_%D0%B3%D0%BE%D0%B4_%D0%B4%D0%BE_%D0%BD._%D1%8D.
http://ru.wikipedia.org/wiki/404_%D0%B3%D0%BE%D0%B4_%D0%B4%D0%BE_%D0%BD._%D1%8D.
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ɺ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ (II ʚ. ʜʦ ʥ.ʵ.) ʙʳʣ ʠʟʚʝʩʪʝʥ ʰʠʬʨ, ʢʦʪʦʨʳʡ ʩʦʟʜʘ-

ʚʘʣʩʷ ʩ ʧʦʤʦʱʴʶ ʢʚʘʜʨʘʪʘ ʇʦʣʠʙʠʷ. ʊʘʙʣʠʮʘ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷ-

ʣʘ ʩʦʙʦʡ ʢʚʘʜʨʘʪ ʩ ʧʷʪʴʶ ʩʪʦʣʙʮʘʤʠ ʠ ʧʷʪʴʶ ʩʪʨʦʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʫʤʝʨʦʚʘ-

ʣʠʩʴ ʮʠʬʨʘʤʠ ʦʪ 1 ʜʦ 5. ɺ ʢʘʞʜʫʶ ʢʣʝʪʢʫ ʪʘʢʦʡ ʪʘʙʣʠʮʳ ʟʘʧʠʩʳʚʘʣʘʩʴ ʦʜʥʘ 

ʙʫʢʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʞʜʦʡ ʙʫʢʚʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʧʘʨʘ ʮʠʬʨ (ʥʦʤʝʨʘ ʩʪʨʦʢ 

ʠ ʩʪʦʣʙʮʦʚ), ʠ ʰʠʬʨʦʚʘʥʠʝ ʩʚʦʜʠʣʦʩʴ ʢ ʟʘʤʝʥʝ ʙʫʢʚʳ ʧʘʨʦʡ ʮʠʬʨ. 

ʀʜʝʶ ʢʚʘʜʨʘʪʘ ʇʦʣʠʙʠʷ ʧʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʪʘʙʣʠʮʝʡ ʩ ʨʫʩʩʢʠʤʠ 

ʙʫʢʚʘʤʠ. ʏʠʩʣʦ ʙʫʢʚ ʚ ʨʫʩʩʢʦʤ ʘʣʬʘʚʠʪʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʯʠʩʣʘ ʙʫʢʚ ʚ ʛʨʝʯʝ-

ʩʢʦʤ ʘʣʬʘʚʠʪʝ, ʧʦʵʪʦʤʫ ʠ ʨʘʟʤʝʨ ʪʘʙʣʠʮʳ ʚʳʙʨʘʥ ʠʥʳʤ (ʢʚʘʜʨʘʪ 6 ³ 6). ɿʘ-

ʤʝʪʠʤ, ʯʪʦ ʧʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʠʤʚʦʣʦʚ ʚ ʢʚʘʜʨʘʪʝ ʇʦʣʠʙʠʷ ʷʚʣʷʝʪʩʷ 

ʩʝʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʢʣʶʯʦʤ). 

 1 2 3 4 5 6 

1 ɸ ɹ ɺ ɻ ɼ ɽ 

2 ɪ ɾ ɿ ʀ ʁ ʂ 

3 ʃ ʄ ʅ ʆ ʇ ʈ 

4 ʉ ʊ ʋ ʌ ʍ ʎ 

5 ʏ ʐ ʑ ʒ ʓ ʔ 

6 ʕ ʖ ʗ , . - 

 

ɿʘʰʠʬʨʫʝʤ ʩ ʧʦʤʦʱʴʶ ʢʚʘʜʨʘʪʘ ʇʦʣʠʙʠʷ ʩʣʦʚʦ ʂʈʀʇʊʆɻʈɸʌʀʗ: 

26 36 24 35 42 34 14 36 11 44 24 63 

ʀʟ ʧʨʠʤʝʨʘ ʚʠʜʥʦ, ʯʪʦ ʚ ʰʠʬʨʦʛʨʘʤʤʝ ʧʝʨʚʳʤ ʫʢʘʟʳʚʘʝʪʩʷ ʥʦʤʝʨ 

ʩʪʨʦʢʠ, ʘ ʚʪʦʨʳʤ ð ʥʦʤʝʨ ʩʪʦʣʙʮʘ. ɺ ʢʚʘʜʨʘʪʝ ʇʦʣʠʙʠʷ ʩʪʦʣʙʮʳ ʠ ʩʪʨʦʢʠ 

ʤʦʞʥʦ ʤʘʨʢʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʮʠʬʨʘʤʠ, ʥʦ ʠ ʙʫʢʚʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠʟʫʯʘʝʪ ʥʘʫʢʘ 

ʢʨʠʧʪʦʣʦʛʠʷ (kryʨtos ð ʪʘʡʥʳʡ, logos ð ʥʘʫʢʘ). ʂʨʠʧʪʦʣʦʛʠʷ ʨʘʟʜʝʣʷʝʪʩʷ 

ʥʘ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ ð ʢʨʠʧʪʦʛʨʘʬʠʶ ʠ ʢʨʠʧʪʦʘʥʘʣʠʟ. ʎʝʣʠ ʵʪʠʭ ʜʚʫʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʢʨʠʧʪʦʣʦʛʠʠ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ. 

ʂʨʠʧʪʦʛʨʘӢʬʠ ̫(ʦʪ ʜʨ.-ʛʨʝʯ. əɟɡˊŰɧɠ ð ʩʢʨʳʪʳʡ ʠ ɔɟɎűɤ ð ʧʠʰʫ) 
ð ʥʘʫʢʘ ʦ ʤʝʪʦʜʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ (ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦ-

ʯʪʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʪʦʨʦʥʥʠʤ) ʠ ʘʫʪʝʥʪʠʯʥʦʩʪʠ (ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʧʦʜʣʠʥ-

ʥʦʩʪʠ ʘʚʪʦʨʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʪʢʘʟʘ ʦʪ ʘʚʪʦʨʩʪʚʘ) ʠʥʬʦʨʤʘʮʠʠ. 

ʉʬʝʨʘ ʠʥʪʝʨʝʩʦʚ ʢʨʠʧʪʦʘʥʘʣʠʟʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ð ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʜʝʰʠʬʨʦʚʘʥʠʷ (ʚʟʣʦʤʘ) ʢʨʠʧʪʦʛʨʘʤʤʳ ʙʝʟ ʟʥʘʥʠʷ 

ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ.  

ʇʦʜ ʰʠʬʨʦʚʘʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʪʘʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʦʝ ʜʝʣʘʝʪ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʥʝʯʠʪʘʝʤʳʤ ʠ ʪʨʫʜʥʦ ʨʘʩʢʨʳʚʘʝʤʳʤ ʙʝʟ ʟʥʘ-

ʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʩʝʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ð ʢʣʶʯʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʰʠʬʨʦʚʘ-

ʥʠʷ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʰʠʬʨʦʛʨʘʤʤʫ ʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʯʠʪʘʝʤʳʤ 

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʰʠʬʨʠʨʫʶʱʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʐʠʬʨʦʛʨʘʤʤʘ ʤʦʞʝʪ 
ʥʘʟʳʚʘʪʴʩʷ ʠʥʘʯʝ: ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ, ʢʨʠʧʪʦʛʨʘʤʤʘ, ʰʠʬʨʦʚʢʘ ʠʣʠ 

ʰʠʬʨʦʪʝʢʩʪ.  
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ʇʦʜ ʪʝʨʤʠʥʦʤ çʢʣʶʯè ʧʦʥʠʤʘʝʪʩʷ ʩʝʢʨʝʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʦʧʨʝʜʝ-

ʣʷʶʱʘʷ, ʢʘʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʰʠʬʨʫʶʱʠʭ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʜ ʦʪʢʨʳʪʳʤ ʪʝʢʩʪʦʤ. ʇʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʩʢʠʪʘʣʳ ʢʣʶʯʦʤ ʷʚʣʷʝʪʩʷ ʜʠʘʤʝʪʨ ʮʠʣʠʥʜʨʘ. ʂʣʶʯʦʤ ʚ ʰʠʬʨʝ 

ʇʦʣʠʙʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʨʥʦʩʪʴ ʪʘʙʣʠʮʳ (ʤʘʪʨʠʮʳ) ʠ ʧʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʩʠʤʚʦʣʦʚ ʚ ʪʘʙʣʠʮʝ. 

ʈʘʩʰʠʬʨʦʚʘʥʠʝ ð ʦʙʨʘʪʥʳʡ ʰʠʬʨʦʚʘʥʠʶ ʧʨʦʮʝʩʩ. ʇʨʠ ʨʘʩʰʠʬ-

ʨʦʚʘʥʠʠ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ (ʰʠʬʨʦʛʨʘʤʤʘ, ʰʠʬʨʦʚʢʘ) ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 
ʠʩʭʦʜʥʳʡ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ. 

ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʘʤʠ ʦʪʢʨʳʪʦʛʦ ʩʦʦʙʱʝʥʠʷ ʠʟ 

ʢʨʠʧʪʦʛʨʘʤʤʳ ʙʝʟ ʟʥʘʥʠʷ ʢʣʶʯʘ ʥʘʟʳʚʘʝʪʩʷ ʜʝʰʠʬʨʦʚʘʥʠʝʤ (ʚʩʢʨʳʪʠʝʤ ʠʣʠ 

ʚʟʣʦʤʦʤ) ʰʠʬʨʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʰʠʬʨʦʚ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʶʯʘ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʜʝʣʷʪʩʷ 

ʥʘ ʜʚʘ ʪʠʧʘ: ʩʠʤʤʝʪʨʠʯʥʳʝ (ʩ ʦʜʥʠʤ ʢʣʶʯʦʤ, ʧʦ-ʜʨʫʛʦʤʫ ð ʩ ʩʝʢʨʝʪʥʳʤ 

ʢʣʶʯʦʤ) ʠ ʥʝʩʠʤʤʝʪʨʠʯʥʳʝ (ʩ ʜʚʫʤʷ ʢʣʶʯʘʤʠ ʠʣʠ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ). 

ʅʝʩʠʤʤʝʪʨʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʠ ʜʝʰʠʬʨʦʚʘʥʠʷ ʧʦʨʦʡ ʥʘʟʳʚʘʶʪ 

ʘʩʠʤʤʝʪʨʠʯʥʳʤʠ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚ ʰʠʬʨʘʪʦʨʝ ʦʪʧʨʘʚʠʪʝʣʷ ʠ ʜʝʰʠʬʨʘʪʦʨʝ ʧʦʣʫʯʘ-

ʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʣʶʯ (ʂʣʶʯ 1, ʩʤ. ʨʠʩ.). ʐʠʬʨʘʪʦʨ ʦʙʨʘʟʫ-
ʝʪ ʰʠʬʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ. ʂʦʥʢʨʝʪʥʳʡ 

ʚʠʜ ʬʫʥʢʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʰʠʬʨʦʚʘʥʠʷ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʝʢʨʝʪʥʳʤ ʢʣʶ-

ʯʦʤ. ɼʝʰʠʬʨʘʪʦʨ ʧʦʣʫʯʘʪʝʣʷ ʩʦʦʙʱʝʥʠʷ ʚʳʧʦʣʥʷʝʪ ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ, ʩʜʝʣʘʥʥʦʤʫ ʚ ʰʠʬʨʘʪʦʨʝ. ʉʝʢʨʝʪʥʳʡ 

ʢʣʶʯ ʭʨʘʥʠʪʩʷ ʚ ʪʘʡʥʝ ʠ ʧʝʨʝʜʘʸʪʩʷ ʧʦ ʢʘʥʘʣʫ, ʠʩʢʣʶʯʘʶʱʝʤʫ ʧʝʨʝʭʚʘʪ 

ʢʣʶʯʘ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʦʤ ʧʨʦʪʠʚʥʠʢʘ ʠʣʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʢʦʥʢʫʨʝʥʪʘ. 

 

 
ʈʠʩ. 2.1.1.1 ʉʠʤʤʝʪʨʠʯʥʳʡ ʧʨʦʪʦʢʦʣ ʰʠʬʨʦʚʘʥʠʷ 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ (ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʘʣʛʦʨʠʪʤʘ) 

ʧʦʣʫʯʘʪʝʣʴ ʚʥʘʯʘʣʝ ʧʦ ʦʪʢʨʳʪʦʤʫ ʢʘʥʘʣʫ ʧʝʨʝʜʘʸʪ ʦʪʧʨʘʚʠʪʝʣʶ ʦʪʢʨʳʪʳʡ 

ʢʣʶʯ (ʂʣʶʯ 1), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʪʧʨʘʚʠʪʝʣʴ ʰʠʬʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ. 
ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʫʯʘʪʝʣʴ ʜʝʰʠʬʨʠʨʫʝʪ ʝʸ ʩ ʧʦʤʦʱʴʶ ʚʪʦʨʦʛʦ 
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ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ (ʂʣʶʯ 2). ʇʝʨʝʭʚʘʪ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ (ʂʣʶʯ 1) ʢʨʠʧʪʦʘʥʘ-

ʣʠʪʠʢʦʤ ʧʨʦʪʠʚʥʠʢʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʝʰʠʬʨʦʚʘʪʴ ʟʘʢʨʳʪʦʝ ʩʦʦʙʱʝʥʠʝ, ʪʘʢ ʢʘʢ 

ʦʥʦ ʨʘʩʩʝʢʨʝʯʠʚʘʝʪʩʷ ʣʠʰʴ ʚʪʦʨʳʤ ʩʝʢʨʝʪʥʳʤ ʢʣʶʯʦʤ (ʂʣʶʯ 2). ʇʨʠ ʵʪʦʤ 

ʩʝʢʨʝʪʥʳʡ ʂʣʶʯ 2 ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʦʪʢʨʳʪʦ-

ʛʦ ʂʣʶʯʘ 1. 

 

 
ʈʠʩ. 2.1.1.2. ɸʩʠʤʤʝʪʨʠʯʥʳʡ ʧʨʦʪʦʢʦʣ ʰʠʬʨʦʚʘʥʠʷ 

 

ʇʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʰʠʬʨʘ ʦʙʳʯʥʦ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʧʨʘʚʠ-
ʣʦʤ ʛʦʣʣʘʥʜʮʘ ʆʛʶʩʪʘ ʂʝʨʢʛʦʬʬʩʘ (1835ð1903 ʛ.ʛ.), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ 

ʩʪʦʡʢʦʩʪʴ ʰʠʬʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʩʝʢʨʝʪʥʦʩʪʴʶ ʢʣʶʯʘ, ʪ. ʝ. ʢʨʠʧʪʦʘʥʘ-

ʣʠʪʠʢʫ ʠʟʚʝʩʪʥʳ ʚʩʝ ʜʝʪʘʣʠ ʘʣʛʦʨʠʪʤʦʚ ʰʠʬʨʦʚʘʥʠʷ ʠ ʜʝʰʠʬʨʦʚʘʥʠʷ, ʥʦ 

ʥʝʠʟʚʝʩʪʥʦ, ʢʘʢʦʡ ʢʣʶʯ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʪʝʢʩʪʘ. 

ʂʨʠʧʪʦʩʪʦʡʢʦʩʪʴʶ ʥʘʟʳʚʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʰʠʬʨʘ, ʦʧʨʝʜʝʣʷʶ-

ʱʘʷ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʝʰʠʬʨʦʚʘʥʠʶ ʙʝʟ ʟʥʘʥʠʷ ʢʣʶʯʘ (ʪ. ʝ. ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʢʨʠʧʪʦʘʥʘʣʠʟʫ). ʀʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʠ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʢʣʶʯʝʡ ʠ ʩʨʝʜʥʝʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ 

ʜʣʷ ʢʨʠʧʪʦʘʥʘʣʠʟʘ. 

ɺ ʩʠʤʤʝʪʨʠʯʥʳʭ ʘʣʛʦʨʠʪʤʘʭ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʢʣʶʯʠ, ʧʦ-

ʵʪʦʤʫ ʰʠʬʨʦʚʘʥʠʝ ʠ ʜʝʰʠʬʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʷʪ ʙʳʩʪʨʝʝ. ʅʦ ʚ ʪʘʢʠʭ ʩʠʩʪʝ-
ʤʘʭ ʨʘʩʩʳʣʢʘ ʢʣʶʯʝʡ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʧʨʦʮʝʜʫʨʦʡ. ʇʝʨʝʜʘʚʘʪʴ ʢʣʶʯʠ 

ʥʫʞʥʦ ʧʦ ʟʘʢʨʳʪʳʤ (ʩʝʢʨʝʪʥʳʤ) ʢʘʥʘʣʘʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʨʴʝʨʦʚ ʜʣʷ ʨʘʩ-

ʩʳʣʢʠ ʩʝʢʨʝʪʥʳʭ ʢʣʶʯʝʡ ʜʦʨʦʛʘʷ, ʩʣʦʞʥʘʷ ʠ ʤʝʜʣʝʥʥʘʷ ʧʨʦʮʝʜʫʨʘ. 

ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʢʨʠʧʪʦʘʥʘʣʠʟʫ 

ʧʦʤʦʛʘʝʪ ʯʘʩʪʦʪʥʳʡ ʘʥʘʣʠʟ ʧʦʷʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʠʤʚʦʣʦʚ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ. 

ɺʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʙʫʢʚ ʚ ʦʩʤʳʩʣʝʥʥʦʤ ʪʝʢʩʪʝ ʩʠʣʴʥʦ ʨʘʟ-

ʣʠʯʘʶʪʩʷ. ɺ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʪʝʢʩʪʘʭ, ʥʘʧʨʠʤʝʨ, ʙʫʢʚʘ çʦè ʧʦʷʚʣʷʝʪʩʷ ʚ 45 

ʨʘʟ ʯʘʱʝ ʙʫʢʚʳ çʬè ʠ ʚ 30 ʨʘʟ ʯʘʱʝ ʙʫʢʚʳ çʵè. ɸʥʘʣʠʟʠʨʫʷ ʜʦʩʪʘʪʦʯʥʦ 

ʜʣʠʥʥʳʡ ʪʝʢʩʪ, ʟʘh ʠʬʨʦʚʘʥʥʳʡ ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ, ʤʦʞʥʦ ʧʦ ʯʘʩʪʦʪʘʤ ʧʦʷʚ-

ʣʝʥʠʷ ʩʠʤʚʦʣʦʚ ʧʨʦʠʟʚʝʩʪʠ ʦʙʨʘʪʥʫʶ ʟʘʤʝʥʫ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʩʭʦʜʥʳʡ ʦʪ-

ʢʨʳʪʳʡ ʪʝʢʩʪ. ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʷ ʨʫʩ-
ʩʢʠʭ ʙʫʢʚ. 
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ɹʫʢʚʘ ʏʘʩʪʦʪʘ ɹʫʢʚʘ ʏʘʩʪʦʪʘ ɹʫʢʚʘ ʏʘʩʪʦʪʘ ɹʫʢʚʘ ʏʘʩʪʦʪʘ 

ʦ 0.09 ʚ 0.038 ʟ 0.016 ʞ 0.007 

ʝ,ʸ 0.072 ʣ 0.035  r 0.016  h 0.006 

ʘ 0.062 ʢ 0.028 ʙ 0.014  ʁ 0.006 

ʠ 0.062 ʤ 0.026 ʴ,ʲ 0.014 ʮ 0.004 

ʥ 0.053 ʜ 0.025 ʛ 0.013  ɦ 0.003 

ʪ 0.053 ʧ 0.023 ʯ 0.012  ɻ 0.003 

ʩ 0.045 ʫ 0.021 ʡ 0.01 ʬ 0.002 

ʨ 0.04  ̫ 0.018 ʭ 0.009   
 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ ʧʨʦʙʝʣʘ ʠʣʠ ʟʥʘʢʘ ʧʨʝʧʠʥʘʥʠʷ ʚ 

ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʩʦʩʪʘʚʣʷʝʪ 0,174. ʇʨʠʚʝʜʸʥʥʳʝ ʮʠʬʨʳ ʦʟʥʘʯʘʶʪ ʩʣʝʜʫʶʱʝʝ: 

ʩʨʝʜʠ 1000 ʙʫʢʚ ʪʝʢʩʪʘ ʚ ʩʨʝʜʥʝʤ ʙʫʜʝʪ 174 ʧʨʦʙʝʣʦʚ ʠ ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ, 

90 ʙʫʢʚ çʦè, 72 ʙʫʢʚʳ çʝè ʠ ʪ. ʜ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʨʠʧʪʦʘʥʘʣʠʟʘ ʪʨʝʙʫʝʪʩʷ ʧʦ ʥʝʙʦʣʴʰʦʤʫ ʦʪʨʝʟʢʫ 

ʪʝʢʩʪʘ ʨʝʰʠʪʴ, ʯʪʦ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʝʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ: ʦʩʤʳʩʣʝʥʥʦʝ 
ʩʦʦʙʱʝʥʠʝ ʠʣʠ ʥʘʙʦʨ ʩʣʫʯʘʡʥʳʭ ʩʠʤʚʦʣʦʚ. ʏʘʩʪʦ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʠ ʚʩʢʨʳ-

ʚʘʶʪ ʰʠʬʨʳ ʥʘ ʕɺʄ ʤʝʪʦʜʦʤ ʧʝʨʝʙʦʨʘ ʢʣʶʯʝʡ.  ɺʨʫʯʥʫʶ ʚʳʧʦʣʥʠʪʴ ʘʥʘ-

ʣʠʟ ʤʥʦʞʝʩʪʚʘ ʬʨʘʛʤʝʥʪʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʥʳʭ ʪʝʢʩʪʦʚ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ 

ʟʘʜʘʯʫ ʚʳʜʝʣʝʥʠʷ ʦʩʤʳʩʣʝʥʥʦʛʦ ʪʝʢʩʪʘ (ʪ. ʝ. ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʘʚʠʣʴʥʦ ʜʝ-

ʰʠʬʨʠʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ) ʨʝʰʘʶʪ ʩ ʧʦʤʦʱʴʶ ʕɺʄ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫ-

ʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʢʦʥʮʝ XIX ʚ. ʧʝʪʝʨʙʫʨʛʩʢʠʤ 

ʤʘʪʝʤʘʪʠʢʦʤ ɸ.ɸ. ʄʘʨʢʦʚʳʤ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʮʝʧʠ ʄʘʨʢʦʚʘ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʝʪ 

ʥʝʨʘʩʢʨʳʚʘʝʤʳʭ ʰʠʬʨʦʚ. ʈʘʩʩʝʢʨʝʪʠʪʴ (ʚʟʣʦʤʘʪʴ) ʣʶʙʫʶ ʰʠʬʨʦʛʨʘʤʤʫ 

ʤʦʞʥʦ ʣʠʙʦ ʟʘ ʙʦʣʴʰʦʝ ʚʨʝʤʷ, ʣʠʙʦ ʟʘ ʙʦʣʴʰʠʝ ʜʝʥʴʛʠ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

ʜʣʷ ʜʝʰʠʬʨʦʚʘʥʠʷ ʧʦʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʫʧʝʨʢʦʤʧʴʶʪʝ-
ʨʦʚ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʟʘʪʨʘʪʘʤ. ɺʩʝ ʯʘʱʝ ʜʣʷ 

ʚʟʣʦʤʘ ʩʝʢʨʝʪʥʳʭ ʩʦʦʙʱʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ ʨʝʩʫʨʩʳ ʀʥʪʝʨ-

ʥʝʪʘ, ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʷ ʚʳʯʠʩʣʝʥʠʷ ʠ ʧʨʠʚʣʝʢʘʷ ʢ ʨʘʩʯʸʪʘʤ ʩʦʪʥʠ ʠ ʜʘʞʝ ʪʳ-

ʩʷʯʠ ʕɺʄ. 
ɽʩʪʴ ʠ ʜʨʫʛʦʝ ʤʥʝʥʠʝ. ɽʩʣʠ ʜʣʠʥʘ ʢʣʶʯʘ ʨʘʚʥʘ ʜʣʠʥʝ ʩʦʦʙʱʝʥʠʷ, ʘ 

ʢʣʶʯ ʛʝʥʝʨʠʨʫʝʪʩʷ ʠʟ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʩ ʨʘʚʥʦʚʝʨʦʷʪʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠ 
ʤʝʥʷʝʪʩʷ ʩ ʢʘʞʜʳʤ ʥʦʚʳʤ ʩʦʦʙʱʝʥʠʝʤ, ʪʦ ʰʠʬʨ ʥʝʚʦʟʤʦʞʥʦ ʚʟʣʦʤʘʪʴ ʜʘʞʝ 
ʪʝʦʨʝʪʠʯʝʩʢʠ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʚʧʝʨʚʳʝ ʦʧʠʩʘʣ ɻ. ɺʝʨʥʘʤ ʚ ʥʘʯʘʣʝ ʍʍ ʚ., 
ʧʨʝʜʣʦʞʠʚ ʘʣʛʦʨʠʪʤ ʦʜʥʦʨʘʟʦʚʳʭ ʰʠʬʨʦʙʣʦʢʥʦʪʦʚ. ʂʣʦʜ ʐʝʥʥʦʥ ʤʘʪʝʤʘ-
ʪʠʯʝʩʢʠ ʜʦʢʘʟʘʣ ʘʙʩʦʣʶʪʥʫʶ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ ʵʪʦʛʦ ʰʠʬʨʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʸ ʦʜʥʫ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʰʠʬʨʦʚ. 
ʉʦʚʨʝʤʝʥʥʳʝ ʰʠʬʨʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: 

ʤʝʪʦʜʳ ʟʘʤʝʥʳ (ʧʦʜʩʪʘʥʦʚʢʠ), ʧʝʨʝʩʪʘʥʦʚʦʢ, ʘʜʜʠʪʠʚʥʳʝ (ʛʘʤʤʠʨʦʚʘʥʠʷ) ʠ 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ. 

https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%BE%D0%B4_%D0%A8%D0%B5%D0%BD%D0%BD%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D0%BE%D0%BB%D1%8E%D1%82%D0%BD%D0%B0%D1%8F_%D0%BA%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%82%D0%BE%D0%B9%D0%BA%D0%BE%D1%81%D1%82%D1%8C
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ɺ ʰʠʬʨʝ ʧʝʨʝʩʪʘʥʦʚʦʢ ʚʩʝ ʙʫʢʚʳ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʦʩʪʘʶʪʩʷ ʙʝʟ ʠʟ-
ʤʝʥʝʥʠʡ, ʥʦ ʧʝʨʝʤʝʱʘʶʪʩʷ ʩ ʠʭ ʠʩʭʦʜʥʳʭ ʧʦʟʠʮʠʡ ʥʘ ʜʨʫʛʠʝ ʤʝʩʪʘ (ʧʨʠʤʝ-
ʨʦʤ ʷʚʣʷʝʪʩʷ ʰʠʬʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʢʠʪʘʣʳ). 

ʉʣʝʜʫʶʱʘʷ ʧʨʦʩʪʝʡʰʘʷ çʰʠʬʨʦʚʢʘè ʧʦʣʫʯʝʥʘ ʤʝʪʦʜʦʤ ʧʝʨʝʩʪʘʥʦʚ-
ʢʠ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʙʫʢʚ ʈʂʇʀʆʊʈɻʌɸʗʀ. 

ɺ ʵʪʦʤ çʩʝʢʨʝʪʥʦʤè ʩʦʦʙʱʝʥʠʠ ʣʝʛʢʦ ʫʟʥʘʪʴ ʩʣʦʚʦ ʂʈʀʇʊʆɻʈɸ-
ʌʀʗ. 

ɹʦʣʝʝ ʩʣʦʞʥʳʡ ʘʣʛʦʨʠʪʤ ʧʝʨʝʩʪʘʥʦʚʦʢ ʩʚʦʜʠʪʩʷ ʢ ʨʘʟʙʠʝʥʠʶ ʩʦʦʙ-
ʝɦʥʠʷ ʥʘ ʛʨʫʧʧʳ ʧʦ ʪʨʠ ʙʫʢʚʳ. ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʧʝʨʚʫʶ ʙʫʢʚʫ ʩʪʘʚʷʪ ʥʘ 
ʪʨʝʪʴʝ ʤʝʩʪʦ, ʘ ʚʪʦʨʫʶ ʠ ʪʨʝʪʴʶ ʙʫʢʚʳ ʩʤʝʱʘʶʪ ʥʘ ʦʜʥʫ ʧʦʟʠʮʠʶ ʚʣʝʚʦ. ɺ 
ʨʝʟʫʣʪɹʘʪʝ ʧʦʣʫʯʠʪʩʷ ʢʨʠʧʪʦʛʨʘʤʤʘ: ʈʀʂʊʆʇʈɸɻʀʗʌ. 

ʇʝʨʝʩʪʘʥʦʚʢʠ ʧʦʣʫʯʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʠʩʠ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʠ 
ʯʪʝʥʠʷ ʰʠʬʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ ʧʦ ʨʘʟʥʳʤ ʧʫʪʷʤ ʥʝʢʦʪʦʨʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 
ʬʠʛʫʨʳ. 

ɺ ʰʠʬʨʝ ʟʘʤʝʥʳ ʧʦʟʠʮʠʠ ʙʫʢʚ ʚ ʰʠʬʨʦʚʢʝ ʦʩʪʘʶʪʩʷ ʪʝʤʠ ʞʝ, ʯʪʦ ʠ 

ʫ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ, ʥʦ ʩʠʤʚʦʣʳ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʟʘʤʝʥʷʶʪʩʷ ʩʠʤʚʦʣʘʤʠ 

ʜʨʫʛʦʛʦ ʘʣʬʘʚʠʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʚʘʜʨʘʪ ʇʦʣʠʙʠʷ. 

ɿʜʝʩʴ ʙʫʢʚʳ ʟʘʤʝʥʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʮʠʬʨʘʤʠ. 

ʄʝʪʦʜ ʟʘʤʝʥʳ ʯʘʩʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʤʥʦʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʣʫʯʘʡʥʦ 

ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʕɺʄ. ɽʩʣʠ ʧʦ ʟʘʙʳʚʯʠʚʦʩʪʠ ʥʝ ʧʝʨʝʢʣʶʯʠʪʴ ʥʘ ʢʣʘʚʠʘʪʫʨʝ 
ʨʝʛʠʩʪʨ ʩ ʣʘʪʠʥʠʮʳ ʥʘ ʢʠʨʠʣʣʠʮʫ, ʪʦ ʚʤʝʩʪʦ ʙʫʢʚ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʧʨʠ 

ʚʚʦʜʝ ʪʝʢʩʪʘ ʙʫʜʫʪ ʧʝʯʘʪʘʪʴʩʷ ʙʫʢʚʳ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩ-

ʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ ʙʫʜʝʪ çʟʘʰʠʬʨʦʚʘʥʦè ʣʘʪʠʥʩʢʠʤʠ ʙʫʢʚʘʤʠ. ʅʘʧʨʠʤʝʨ, 

rhbgnjuhfabz - ʪʘʢ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʚʦ çʢʨʠʧʪʦʛʨʘʬʠʷè. 

ɺ ʘʜʜʠʪʠʚʥʦʤ ʤʝʪʦʜʝ ʙʫʢʚʳ ʘʣʬʘʚʠʪʘ ʚʥʘʯʘʣʝ ʟʘʤʝʥʷʶʪʩʷ ʯʠʩʣʘʤʠ, 

ʢ ʢʦʪʦʨʳʤ ʟʘʪʝʤ ʜʦʙʘʚʣʷʶʪʩʷ ʯʠʩʣʘ ʩʝʢʨʝʪʥʦʡ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ ʯʠʩʣʦʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʛʘʤʤʳ). ʉʦʩʪʘʚ ʛʘʤʤʳ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩ-

ʧʦʣɹʟʦʚʘʥʥʦʛʦ ʢʣʶʯʘ. ʆʙʳʯʥʦ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʦʛʠʯʝʩʢʘʷ 

ʦʧʝʨʘʮʠʷ çʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀè. ʇʨʠ ʜʝʰʠʬʨʦʚʘʥʠʠ ʪʘ ʞʝ ʛʘʤʤʘ ʥʘʢʣʘʜʳ-

ʚʘʝʪʩʷ ʥʘ ʟʘʰʠʬʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ. ʄʝʪʦʜ ʛʘʤʤʠʨʦʚʘʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʚ ʚʦʝʥʥʳʭ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. ʐʠʬʨʳ, ʧʦʣʫʯʘʝʤʳʝ ʘʜʜʠʪʠʚ-
ʥʳʤ ʤʝʪʦʜʦʤ, ʧʦʨʦʡ ʥʘʟʳʚʘʶʪ ʧʦʪʦʯʥʳʤʠ ʰʠʬʨʘʤʠ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʰʠʬ-

ʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ (ʩʢʘʞʝʤ, ʩʥʘʯʘʣʘ ʟʘʤʝʥʘ ʩʠʤ-

ʚʦʣʦʚ, ʘ ʟʘʪʝʤ ʠʭ ʧʝʨʝʩʪʘʥʦʚʢʘ). 

ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʠʤʚʦʣʦʚ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʢʣʘ-

ʚʠʘʪʫʨʝ, ʟʘʰʠʬʨʫʝʤ ʩʣʦʚ ʂʈʀʇʊʆɻʈɸʌʀʗ ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ: 

RHBGNJUHFABZ 

ɿʘʪʝʤ ʧʦʤʝʥʷʝʤ ʤʝʩʪʘʤʠ ʢʘʞʜʳʝ ʧʘʨʳ ʙʫʢʚ: 

HRGBJNHUAFZB 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʟʘʰʠʬʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ (ʜʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ ʤʝʪʦʜʦʤ ʧʦʜʩʪʘʥʦʚʢʠ). ɺʥʘʯʘʣʝ ʠʩʧʦʣʴʟʫʝʤ ʰʠʬʨ ʎʝʟʘʨʷ. ʇʨʝʜʧʦ-

ʣʦʞʠʤ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʟʘʰʠʬʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ çɻɼɽ ɸɹɹɸè. 
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʮʠʢʣʠʯʝʩʢʠʡ ʰʠʬʨ ʎʝʟʘʨʷ ʧʦʣʫʯʘʝʪʩʷ ʟʘʤʝʥʦʡ ʢʘʞʜʦʡ 

ʙʫʢʚʳ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʙʫʢʚʘʤʠ ʵʪʦʛʦ ʞʝ ʘʣʬʘʚʠʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʧʝʨʝ-

ʜʠ ʯʝʨʝʟ ʦʧʨʝʜʝʣʸʥʥʦʝ ʯʠʩʣʦ ʧʦʟʠʮʠʡ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʪʨʠ ʧʦʟʠʮʠʠ. ʎʠʢʣʠ-

ʯʝʩʢʠʤ ʦʥ ʥʘʟʳʚʘʝʪʩʷ ʧʦʪʦʤʫ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʤʝʥʳ ʚʩʣʝʜ ʟʘ ʧʦʩʣʝʜ-

ʥʝʡ ʙʫʢʚʦʡ ʘʣʬʘʚʠʪʘ ʚʥʦʚʴ ʩʣʝʜʫʝʪ ʧʝʨʚʘʷ ʙʫʢʚʘ ʘʣʬʘʚʠʪʘ. ɿʘʧʠʰʝʤ ʬʨʘʛ-

ʤʝʥʪʳ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʠ ʧʦʢʘʞʝʤ, ʢʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʰʠʬʨʦʚʘʥʠʝ (ʧʦʨʷʜʦʢ 

ʟʘʤʝʥʳ): 

  
 

 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʠʪʩʷ ʰʠʬʨʦʛʨʘʤʤʘ: 

ɪɾɿ ɻɼɼɻ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʣʶʯʦʤ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʩʜʚʠʛʘ (ʯʠʩʣʦ ʧʦʟʠʮʠʡ 

ʤʝʞʜʫ ʙʫʢʚʘʤʠ). ʏʠʩʣʦ ʢʣʶʯʝʡ ʵʪʦʛʦ ʰʠʬʨʘ ʥʝʚʝʣʠʢʦ (ʦʥʦ ʨʘʚʥʦ ʯʠʩʣʫ ʙʫʢʚ 

ʘʣʬʘʚʠʪʘ). ʅʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʫʜʘ ʚʩʢʨʳʪʴ ʪʘʢʫʶ ʰʠʬʨʦʛʨʘʤʤʫ ʧʝʨʝʙʦʨʦʤ 

ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʢʣʶʯʝʡ. ʅʝʜʦʩʪʘʪʢʦʤ ʰʠʬʨʘ ʎʝʟʘʨʷ ʷʚʣʷʝʪʩʷ ʥʝʚʳʩʦʢʘʷ 

ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʪʝʢʩʪʝ ʙʫʢʚʳ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ, ʣʠʰʴ ʥʘʯʘʣʦ ʦʪʩʯʸʪʘ 

ʩʤʝʱʝʥʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʟʠʮʠʡ. 
ɿʘʤʝʥʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʩʠʤʚʦʣʳ ʜʨʫʛʦʛʦ ʘʣʬʘʚʠʪʘ ʠ ʩ ʙʦʣʝʝ 

ʩʣʦʞʥʳʤ ʢʣʶʯʦʤ (ʘʣʛʦʨʠʪʤʦʤ ʟʘʤʝʥʳ). ɼʣʷ ʧʨʦʩʪʦʪʳ ʦʧʷʪʴ ʧʨʠʚʝʜʸʤ ʣʠʰʴ 

ʥʘʯʘʣʴʥʳʝ ʯʘʩʪʠ ʘʣʬʘʚʠʪʦʚ. ʃʠʥʠʠ ʧʦʢʘʟʳʚʘʶʪ ʧʦʨʷʜʦʢ ʟʘʤʝʥʳ ʙʫʢʚ ʨʫʩ-

ʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʥʘ ʙʫʢʚʳ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. ɿʘʰʠʬʨʫʝʤ ʬʨʘʟʫ çɻɼɽ ɸɹ-

ɹɸè: 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʧʦʣʫʯʠʪʩʷ ʢʨʠʧʪʦʛʨʘʤʤʘ: 

CDB EFFE. 
ʈʘʮʠʦʥʘʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʢʣʶʯ ʟʘʧʠʩʘʪʴ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ: 

ɸɹɺɻɼɽɪɾɿʀʂ 

ɸɹɺɻɼɽɪɾɿʀʂ 
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ɸ ɹ ɺ ɻ ɼ ɽ 

E F A C D B 

ʇʨʠ ʰʠʬʨʦʚʘʥʠʠ ʙʫʢʚʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʤʝʥʝʥʳ ʯʠʩʣʘʤʠ (ʚ ʧʨʦʩʪʝʡʰʝʤ 

ʩʣʫʯʘʝ ʧʦʨʷʜʢʦʚʳʤʠ ʥʦʤʝʨʘʤʠ ʙʫʢʚ ʚ ʘʣʬʘʚʠʪʝ). ʊʦʛʜʘ ʥʘʰʘ ʰʠʬʨʦʚʢʘ ʙʫ-

ʜʝʪ ʚʛrʣʷʜʝʪʴ ʪʘʢ: 

4ð5ð6ð1ð2ð2ð1. 

ɿʘʤʝʥʘ ʩʠʤʚʦʣʦʚ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘ ʩʧʝʮʠʘʣɹ-

ʥʳʝ ʩʠʤʚʦʣʳ, ʥʘʧʨʠʤʝʨ, ʥʘ çʧʣʷʰʫʱʠʭ ʯʝʣʦʚʝʯʢʦʚè, ʢʘʢ ʚ ʨʘʩʩʢʘʟʝ ʂ. ɼʦʡʣʘ 

ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʬʣʘʞʢʦʚ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʤʦʨʷʢʘʤʠ.  

ɹʦʣʝʝ ʚʳʩʦʢʫʶ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʰʠʬʨʦʤ ʎʝʟʘʨʷ 
ʠʤʝʶʪ ʘʬʬʠʥʥʳʝ ʢʨʠʧʪʦʩʠʩʪʝʤʳ.  

ɺ ʘʬʬʠʥʥʳʭ ʢʨʠʧʪʦʩʠʩʪʝʤʘʭ, ʟʘ ʩʯʸʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʡ, ʙʫʢʚʳ, ʟʘʤʝʥʷʶʱʠʝ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ, ʭʘʦʪʠʯʥʦ ʧʝʨʝʤʝʰʘʥʳ. ɺ ʘʬʬʠʥ-

ʥʳʭ ʢʨʠʧʪʦʩʠʩʪʝʤʘʭ ʙʫʢʚʳ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʥʫʤʝʨʫʶʪʩʷ ʯʠʩʣʘʤʠ, ʥʘʧʨʠ-

ʤʝʨ, ʜʣʷ ʢʠʨʠʣʣʠʮʳ ʦʪ 0 ʜʦ 32. ɿʘʪʝʤ ʢʘʞʜʘʷ ʙʫʢʚʘ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʟʘʤʝ-

ʥʷʝʪʩʷ ʙʫʢʚʦʡ, ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʦʪʦʨʦʡ ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʣʠʥʝʡ-

ʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠ ʚʳʯʠʩʣʝʥʠʷ ʦʩʪʘʪʢʘ ʦʪ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʜʝʣʝʥʠʷ. 

ɸʬʬʠʥʥʳʝ ʢʨʠʧʪʦʩʠʩʪʝʤʳ ʟʘʜʘʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʜʚʫʭ ʯʠʩʝʣ a ʠ b. 

ɼʣʷ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʵʪʠ ʯʠʩʣʘ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ a Ó 0, b Ò 32. ʄʘʢ-

ʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʩʠʤʚʦʣʦʚ ʚ ʠʩʧʦʣʴʟʫʝʤʦʤ ʘʣʬʘʚʠʪʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʩʠʤʚʦ-

ʣʦʤ g. ʇʨʠʯʸʤ ʯʠʩʣʘ a ʠ g = 33 ʜʦʣʞʥʳ ʙʳʪʴ ʚʟʘʠʤʥʦ ʧʨʦʩʪʳʤʠ. ɽʩʣʠ ʵʪʦ 

ʫʩʣʦʚʠʝ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʪʦ ʜʚʝ ʨʘʟʥʳʝ ʙʫʢʚʳ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ 

(ʧʨʝʚʨʘʱʘʪʴʩʷ) ʚ ʦʜʥʫ. ʂʘʞʜʳʡ ʢʦʜ ʙʫʢʚʳ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ m ʟʘʤʝʥʷʝʪʩʷ 

ʢʦʜʦʤ  ʙʫʢʚʳ ʢʨʠʧʪʦʛʨʘʤʤʳ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʘʚʠʣʫ. ɺʥʘʯʘʣʝ ʚʳʯʠʩʣʷʝʪʩʷ 

ʯʠʩʣʦ a = aÖm + b, ʘ ʟʘʪʝʤ ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʜʝʣʝʥʠʷ 

ʯʠʩʣʘ a ʥʘ ʯʠʩʣʦ g = 33, ʪʦ ʝʩʪʴ a = b(mod (g)). ɺ ʢʘʯʝʩʪʚʝ ʢʦʜʘ ʩʠʤʚʦʣʘ 

ʰʠʬʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʩʪʘʪʦʢ ʦʪ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʜʝʣʝʥʠʷ b. 

ɼʣʷ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʚʳʙʝʨʝʤ ʪʘʢʠʝ ʯʠʩʣʘ: a = 5 ʠ b =3. 

ʌʨʘʛʤʝʥʪ ʧʨʦʮʝʜʫʨʳ, ʠʣʣʶʩʪʨʠʨʫʶʱʝʡ ʧʦʨʷʜʦʢ ʰʠʬʨʦʚʘʥʠʷ, ʧʨʠ-
ʚʝʜʸʥ ʚ ʪʘʙʣʠʮʝ. 

 

ɹʫʢʚʘ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ɸ ɹ ɺ ɻ ɼ ɽ é ʗ 

ʂʦʜ ʙʫʢʚʳ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ m 0 1 2 3 4 5 é 32 

ʂʦʜ ʙʫʢʚʳ ʰʠʬʨʦʛʨʘʤʤʳ b 3 8 13 18 23 28 é 31 

ɹʫʢʚʘ ʰʠʬʨʦʛʨʘʤʤʳ ɻ ɿ ʄ ʉ ʎ ʓ é ʖ 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʫʞʥʦ ʟʘʰʠʬʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ çɻɼɽ ɸɹɹɸè. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ: 

ʆʪʢʨʳʪʳʡ ʪʝʢʩʪ ɻ ɼ ɽ ɸ ɹ ɹ ɸ 

ʐʠʬʨʦʛʨʘʤʤʘ ʉ ʎ ʓ ɻ ɿ ɿ ɻ 
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ɺ ʨʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʘʤʠ ʰʠʬʨʘʭ ʢʘʞʜʦʡ ʙʫʢʚʝ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʦʜʥʘ ʦʧʨʝʜʝʣʸʥʥʘʷ ʙʫʢʚʘ ʢʨʠʧʪʦʛʨʘʤʤʳ. ʇʦʜʦʙʥʳʝ ʰʠʬʨʳ 

ʥʘʟʳʚʘʶʪʩʷ ʰʠʬʨʘʤʠ ʦʜʥʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ. 

ɼʣʠʥʥʳʝ ʩʦʦʙʱʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʦʤ ʦʜʥʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ 

(ʜʨʫʛʦʝ ʥʘʟʚʘʥʠʝ ð ʰʠʬʨ ʧʨʦʩʪʦʡ ʦʜʥʦʙʫʢʚʝʥʥʦʡ ʟʘʤʝʥʳ), ʨʘʩʢʨʳʚʘʶʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʯʘʩʪʦʪʘ 

ʧʦʷʚʣʝʥʠʷ ʢʘʞʜʦʛʦ ʩʠʤʚʦʣʘ, ʜʝʣʠʪʩʷ ʥʘ ʦʙʱʝʝ ʯʠʩʣʦ ʩʠʤʚʦʣʦʚ ʚ ʰʠʬʨʦ-

ʛʨʘʤʤʝ. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘ-
ʢʘʷ ʙʳʣʘ ʩʜʝʣʘʥʘ ʟʘʤʝʥʘ ʧʨʠ ʰʠʬʨʦʚʘʥʠʠ. 

ɺ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʰʠʬʨʦʚʘʥʠʷ ʬʨʘʟʳ 

çɻɼɽ ɸɹɹɸè ʨʘʟʥʳʤʠ ʦʜʥʦʘʣʬʘʚʠʪʥʳʤʠ ʰʠʬʨʘʤʠ. 

 

ʐʠʬʨ ʂʨʠʧʪʦʛʨʘʤʤʘ 

ʐʠʬʨ ʘʪʙʘʰ ʔʓʒ ʗʖʖʗ 

ʐʠʬʨ ʎʝʟʘʨʷ ɪɾɿ ɻɼɼɻ 

ʂʚʘʜʨʘʪ ʇʦʣʠʙʠʷ 14 15 16 11 12 12 11 

ɸʬʬʠʥʥʳʝ ʢʨʠʧʪʦʩʠʪʩʪʝʤʳ ʉʎʓ ɻɿɿɻ 

 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʝʡ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʠʥʘʢʦʚʳʝ ʙʫʢʚʳ ʦʪ-

ʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʟʘʤʝʥʷʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ ʩʠʤʚʦʣʘʤʠ ʚ ʢʨʠʧʪʦʛʨʘʤʤʝ. ʅʫʞʥʦ 

ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʯʝʪʳʨʝ ʧʦʩʣʝʜʥʠʭ ʩʠʤʚʦʣʘ ʢʨʠʧʪʦʛʨʘʤʤ. ʏʝʪ-

ʚʸʨʪʳʡ ʠ ʩʝʜʴʤʦʡ ʩʠʤʚʦʣʳ ʚʦ ʚʩʝʭ ʢʨʠʧʪʦʛʨʘʤʤʘʭ ʦʜʠʥʘʢʦʚʳʝ. ʆʜʠʥʘʢʦʚʳ-

ʤʠ ʷʚʣʷʶʪʩʷ ʧʷʪʳʡ ʠ ʰʝʩʪʦʡ ʩʠʤʚʦʣʳ ʢʨʠʧʪʦʛʨʘʤʤ. ʕʪʘ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʪʝʢʩʪʝ. 

ʕʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʦʜʥʦʘʣʬʘʚʠʪʥʳʭ ʰʠʬʨʦʚ ʟʘʤʝʥʳ ʧʦʟʚʦʣʷʝʪ ʚʟʣʦ-
ʤʘʪʴ ʰʠʬʨʦʛʨʘʤʤʳ ʙʦʣʴʰʦʡ ʜʣʠʥʳ ʙʝʟ ʟʥʘʥʠʷ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ. 

ʇʦʚʳʩʠʪʴ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴ ʧʦʟʚʦʣʷʶʪ ʰʠʬʨʳ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘ-

ʤʝʥʳ (ʠʣʠ ʰʠʬʨʳ ʤʥʦʛʦʟʥʘʯʥʦʡ ʟʘʤʝʥʳ). ʇʨʠ ʵʪʦʤ ʢʘʞʜʦʤʫ ʩʠʤʚʦʣʫ ʦʪ-

ʢʨʳʪʦʛʦ ʘʣʬʘʚʠʪʘ ʩʪʘʚʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʝ ʦʜʠʥ, ʘ ʥʝʩʢʦʣʴʢʦ ʩʠʤʚʦʣʦʚ ʰʠʬ-

ʨʦʚʢʠ. 

ʅʠʞʝ ʧʨʠʚʝʜʸʥ ʬʨʘʛʤʝʥʪ ʢʣʶʯʘ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ: 
 

ɸ ɹ ɺ ɻ ɼ ɽ 

18 7 5 19 21 2 

12 4 90 35 83 15 

48 14 22 10 99 32 
 

ʉ ʧʦʤʦʱʴʶ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʛʦ ʰʠʬʨʘ ʩʦʦʙʱʝʥʠʝ çɻɼɽ ɸɹɹɸè ʤʦʞʥʦ 

ʟʘʰʠʬʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

19ð83ð32ð48ð4ð7ð12, 
10ð99ð15ð12ð4ð14ð12 ʠ ʪ. ʜ. 

ɼʣʷ ʢʘʞʜʦʡ ʙʫʢʚʳ ʠʩʭʦʜʥʦʛʦ ʘʣʬʘʚʠʪʘ ʩʦʟʜʘʸʪʩʷ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝ-

ʩʪʚʦ ʩʠʤʚʦʣʦʚ ʰʠʬʨʦʛʨʘʤʤʳ ʪʘʢ, ʯʪʦ ʤʥʦʞʝʩʪʚʘ ʢʘʞʜʦʡ ʙʫʢʚʳ ʥʝ ʩʦʜʝʨʞʘʪ 
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ʦʜʠʥʘʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. ʄʥʦʛʦʘʣʬʘʚʠʪʥʳʝ ʰʠʬʨʳ ʠʟʤʝʥʷʶʪ ʢʘʨʪʠʥʫ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ ʧʦʷʚʣʝʥʠʷ ʙʫʢʚ ʠ ʵʪʠʤ ʟʘʪʨʫʜʥʷʶʪ ʚʩʢʨʳʪʠʝ ʰʠʬʨʘ ʙʝʟ 

ʟʥʘʥʠʷ ʢʣʶʯʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʸ ʦʜʠʥ ʰʠʬʨ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ, ʢʦʪʦʨʳʡ ʙʳʣ 

ʦʧʠʩʘʥ ʚ 1585 ʛ. ʬʨʘʥʮʫʟʩʢʠʤ ʜʠʧʣʦʤʘʪʦʤ ɹʣʝʟʦʤ ʜʝ ɺʠʞʝʥʝʨʦʤ. ʐʠʬʨʦ-

ʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʪʘʙʣʠʮʳ ɺʠʞʝʥʝʨʘ. ɿʜʝʩʴ, 

ʢʘʢ ʠ ʧʨʝʞʜʝ, ʧʦʢʘʟʘʥʘ ʣʠʰʴ ʯʘʩʪʴ ʪʘʙʣʠʮʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʣʦʞʠʪʴ ʣʠʰʴ 

ʠʜʝʶ ʤʝʪʦʜʘ. 
ʂʘʞʜʘʷ ʩʪʨʦʢʘ ʚ ʵʪʦʡ ʪʘʙʣʠʮʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʤʫ ʰʠʬʨʫ ʧʨʦʩʪʦʡ ʟʘ-

ʤʝʥʳ (ʪʠʧʘ ʰʠʬʨʘ ʎʝʟʘʨʷ). ʇʨʠ ʰʠʬʨʦʚʘʥʠʠ ʦʪʢʨʳʪʦʝ ʩʦʦʙʱʝʥʠʝ ʟʘʧʠʩʳʚʘ-

ʶʪ ʚ ʩʪʨʦʯʢʫ, ʘ ʧʦʜ ʥʠʤ ʧʦʤʝʱʘʶʪ ʢʣʶʯ. ɽʩʣʠ ʢʣʶʯ ʦʢʘʟʳʚʘʝʪʩʷ ʢʦʨʦʯʝ ʩʦ-

ʦʙʱʝʥʠʷ, ʪʦ ʢʣʶʯ ʮʠʢʣʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʪ. ʐʠʬʨʦʚʢʫ ʧʦʣʫʯʘʶʪ, ʥʘʭʦʜʷ ʩʠʤ-

ʚʦʣ ʚ ʤʘʪʨʠʮʝ ʙʫʢʚ ʰʠʬʨʦʛʨʘʤʤʳ. ʉʠʤʚʦʣ ʰʠʬʨʦʛʨʘʤʤʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝ-

ʩʝʯʝʥʠʠ ʩʪʦʣʙʮʘ ʩ ʙʫʢʚʦʡ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʠ ʩʪʨʦʢʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʙʫʢ-

ʚʦʡ ʢʣʯʁʘ. 

ʌʨʘʛʤʝʥʪ ʪʘʙʣʠʮʳ ɺʠʞʝʥʝʨʘ 

 ɸ ɹ ɺ ɻ ɼ ɽ é 

ɸ ɸ ɹ ɺ ɻ ɼ ɽ é 

ɹ ʗ ɸ ɹ ɺ ɻ ɼ é 

ɺ ʖ ʗ ɸ ɹ ɺ ɻ é 

ɻ ʕ ʖ ʗ ɸ ɹ ɺ é 

ɼ ʔ ʕ ʖ ʗ ɸ ɹ é 

ɽ ʓ ʔ ʕ ʖ ʗ ɸ é 

é é é é é é é é 
 

 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʫʞʥʦ ʟʘʰʠʬʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ çɻɼɽ ɸɹɹɸè. 

ɺ ʢʘʯʝʩʪʚʝ ʢʣʶʯʘ ʚʳʙʝʨʝʤ ʩʣʦʚʦ çɼɽɺɸè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ: 
 

ʉʦʦʙʱʝʥʠʝ ɻ ɼ ɽ ɸ ɹ ɹ ɸ 

ʂʣʶʯ ɼ ɽ ɺ ɸ ɼ ɽ ɺ 

ʐʠʬʨʦʚʢʘ ʗ ʗ ɻ ɸ ʕ ʔ ʖ 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫʯʠʪʩʷ ʰʠʬʨʦʚʢʘ 

ʗʗɻ ɸʕʔʖ. 

ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʇʣʝʡʬʝʨʘ ʩʦʟʜʘʸʪ ʤʥʦʛʦʘʣʬʘʚʠʪʥʳʝ 

ʰʠʬʨʳ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʫʶ ʠʜʝʶ ʵʪʦʡ ʩʠʩʪʝʤʳ. 

ʐʠʬʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʚʘʜʨʘʪʘ (ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʠ-

ʢʘ), ʚ ʢʦʪʦʨʳʡ ʟʘʥʝʩʝʥʳ ʙʫʢʚʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʘʣʬʘʚʠʪʘ. 

ɹʫʢʚʳ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʢʚʘʜʨʘʪ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ. 

ʕʪʦʪ ʧʦʨʷʜʦʢ ʟʘʧʠʩʠ ʙʫʢʚ, ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʪʘʙʣʠʮʳ ʷʚʣʷʶʪʩʷ ʩʝʢʨʝʪʥʳʤ 

ʢʣʶʯʦʤ. ɼʣʷ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʚʦʟʴʤʸʤ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʪʘʙʣʠʮʫ ʨʘʟʤʝʨʦʤ 

ʉʪʨʦʢʘ ʙʫʢʚ 

ʦʪʢʨʳʪʦʛʦ 

ʪʝʢʩʪʘ 

ʉʪʦʣʙʝʮ ʢʣʶʯʘ 

ʄʘʪʨʠʮʘ 

ʙʫʢʚ 

ʰʠʬʨʦʛʨʘʤʤ 
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8x4, ʚ ʢʘʯʝʩʪʚʝ ʙʫʢʚ ʘʣʬʘʚʠʪʘ ï ʢʠʨʠʣʣʠʮʫ, ʘ ʙʫʢʚʳ ʨʘʩʧʦʣʦʞʠʤ ʚ ʘʣʬʘʚʠʪ-

ʥʦʤ ʧʦʨʷʜʢʝ. ʊʘʢ ʢʘʢ ʯʠʩʣʦ ʨʫʩʩʢʠʭ ʙʫʢʚ 33, ʘ ʯʠʩʣʦ ʢʣʝʪʦʢ ï 32, ʠʩʢʣʶʯʠʤ 

ʠʟ ʪʘʙʣʠʮʳ ʙʫʢʚʫ ɪ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʟʘʰʠʬʨʦʚʘʪʴ ʩʣʦʚʦ ʂʈʀʇʊʆɻʈɸʌʀʗ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʘʚʠʣʘ ʰʠʬʨʦʚʘʥʠʷ. 

1. ʆʪʢʨʳʪʳʡ ʪʝʢʩʪ ʜʝʣʠʪʩʷ ʥʘ ʙʣʦʢʠ ʧʦ ʜʚʝ ʙʫʢʚʳ (ʧʦ ʜʚʘ ʩʠʤʚʦʣʘ), 

ʧʨʠʯʸʤ ʙʫʢʚʳ ʚ ʦʜʥʦʤ ʙʣʦʢʝ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤʠ. ʇʨʦʠʟʚʝʜʸʤ 

ʨʘʟʜʝʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʩʣʦʚʘ ʥʘ ʙʣʦʢʠ ʧʦ ʜʚʝ ʙʫʢʚʳ ʂʈ-ʀʇ-ʊʆ-ɻʈ-ɸʌ-ʀʗ. 
2. ɽʩʣʠ ʙʫʢʚʳ ʰʠʬʨʫʝʤʦʛʦ ʙʣʦʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʩʪʨʦʢʘʭ ʠ 

ʩʪʦʣʙʮʘʭ ʪʘʙʣʠʮʳ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʷʶʱʠʭ ʙʫʢʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʫʢʚʳ ʪʘʙ-

ʣʠʮʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʫʛʣʘʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʦʭʚʘʪʳʚʘʶʱʝʛʦ ʙʫʢʚʳ ʦʪ-

ʢʨʳʪʦʛʦ ʪʝʢʩʪʘ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʨʠʧʪʦʛʨʘʤʤʳ ʧʝʨʚʦʡ ʙʝʨʸʪʩʷ ʙʫʢʚʘ, 

ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʦʜʥʦʤ ʩʪʦʣʙʮʝ ʩʦ ʚʪʦʨʦʡ ʙʫʢʚʦʡ ʙʣʦʢʘ ʦʪʢʨʳʪʦʛʦ 

ʪʝʢʩʪʘ. 

ʅʘʧʨʠʤʝʨ, ʙʣʦʢ ʂʈ ʰʠʬʨʫʝʪʩʷ ʩʠʤʚʦʣʘʤʠ ʀʊ. 

3. ɽʩʣʠ ʙʫʢʚʳ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʧʦʧʘʜʘʶʪ ʚ ʦʜʥʫ ʩʪʨʦʢʫ, ʪʦ ʢʨʠʧʪʦ-

ʛʨʘʤʤʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʫʪʸʤ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʚʧʨʘʚʦ ʥʘ ʦʜʥʫ ʢʣʝʪʢʫ. 

ʅʘʧʨʠʤʝʨ, ʙʣʦʢ ʀʇ ʙʫʜʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ ʩʠʤʚʦʣʳ ʁʀ. ɽʱʸ ʦʜʠʥ ʧʨʠʤʝʨ ʢ 

ʵʪʦʤʫ ʧʨʘʚʠʣʫ. ɽʩʣʠ, ʧʨʝʜʧʦʣʦʞʠʤ, ʪʨʝʙʫʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʙʣʦʢ ʂʅ, ʪʦ 

ʧʦʣʫʯʠʪʩʷ ʃʆ. 
4. ɽʩʣʠ ʦʙʝ ʙʫʢʚʳ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʧʦʧʘʜʘʶʪ ʚ ʦʜʠʥ ʩʪʦʣʙʝʮ, ʪʦ ʜʣʷ 

ʰʠʬʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʥʘ ʦʜʥʫ ʢʣʝʪʢʫ ʚʥʠʟ. 

ɹʣʦʢ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ɾʎ ʙʫʜʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ ʩʠʤʚʦʣʳ ʆʖ, ʘ ʙʣʦʢ 

ʊʒ  - ʚ ʩʠʤʚʦʣʳ ʒɺ. 

5. ɽʩʣʠ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʩʦʜʝʨʞʠʪ ʥʝʯʸʪʥʦʝ ʯʠʩʣʦ ʩʠʤʚʦʣʦʚ, ʪʦ ʢ ʦʪ-

ʢʨʳʪʦʤʫ ʪʝʢʩʪʫ ʜʦʙʘʚʣʷʝʪʩʷ ʥʝʟʥʘʯʘʱʠʡ ʩʠʤʚʦʣ (ʥʘʧʨʠʤʝʨ, ʟʥʘʢʠ ʧʨʝʧʠʥʘ-

ʥʠʷ ʠʣʠ ʧʨʦʙʝʣ). 

6. ɽʩʣʠ ʚ ʦʪʢʨʳʪʦʤ ʪʝʢʩʪʝ ʝʩʪʴ ʙʣʦʢʠ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʩʠʤʚʦʣʘʤʠ, ʪʦ 

ʵʪʠ ʜʚʘ ʩʠʤʚʦʣʘ ʨʘʟʜʝʣʷʶʪ ʟʥʘʢʘʤʠ ʧʨʝʧʠʥʘʥʠʷ ʠʣʠ ʧʨʦʙʝʣʦʤ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʠʩʘʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʩʣʦʚʦ ʂʈʀʇʊʆɻʈɸʌʀʗ 

ʙʫʜʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʦ ʚ ʢʨʠʧʪʦʛʨʘʤʤʫ ʀʊʁʀʎʂɸʋɼʈʇʐ. 
ɿʘʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʙʣʦʢʠ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʩʦʩʪʦʷʪ ʠʟ ʦʜʠʥʘʢʦʚʳʭ 

ʙʫʢʚ, ʪʦ ʢʨʠʧʪʦʛʨʘʤʤʘ ʪʦʞʝ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʦʜʠʥʘʢʦʚʳʝ ʧʘʨʳ ʩʠʤʚʦʣʦʚ. ʇʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʰʠʬʨ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʘʣʬʘʚʠʪʥʳʤ. ʆʜʥʘʢʦ 

ʤʦʜʠʬʠʢʘʮʠʷ ʵʪʦʛʦ ʰʠʬʨʘ ʧʨʝʚʨʘʱʘʝʪ ʝʛʦ ʚ ʤʥʦʛʦʘʣʬʘʚʠʪʥʫʶ ʩʠʩʪʝʤʫ. ɼʣʷ 

ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʘʙʣʠʮ ʇʣʝʡʬʝʨʘ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʥʦʛʦʢʨʘʪ-

ʥʦʝ ʰʠʬʨʦʚʘʥʠʝ. 

ɿʜʝʩʴ ʫʤʝʩʪʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʍʠʣʣʘ, ʚ ʢʦ-

ʪʦʨʦʡ ʰʠʬʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʡ: ʚʳʯʠʩʣʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʧʨʠʸʤʦʚ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ. 

ɼʘʥʥʳʡ ʰʠʬʨ ʜʣʷ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʙʫʢʚʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʤʥʦʛʦʘʣʬʘ-

ʚʠʪʥʳʤ. ʆʜʥʘʢʦ ʧʘʨʳ ʙʫʢʚ ʰʠʬʨʫʶʪʩʷ ʚʝʟʜʝ ʦʜʠʥʘʢʦʚʦ. ʇʦʵʪʦʤʫ ʚ ʰʠʨʦ-
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ʢʦʤ ʩʤʳʩʣʝ ʧʦʥʷʪʠʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʍʠʣʣʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ 

ʦʜʥʦʘʣʬʘʚʠʪʥʳʤ ʰʠʬʨʘʤ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ ʩʣʝʜʫʝʪ ʧʨʝʦʙʨʘʟʦ-

ʚʘʪʴ ʚ ʩʦʚʦʢʫʧʥʦʩʪʴ ʯʠʩʝʣ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʰʠʬʨʫʝʪʩʷ ʪʝʢʩʪ, ʥʘʧʠʩʘʥʥʳʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 26-ʪʠ ʣʘʪʠʥʩʢʠʭ ʙʫʢʚ. ɺʳʙʝʨʝʤ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʟʘ-

ʤʝʥʳ ʙʫʢʚ ʥʘ ʯʠʩʣʘ: ʣʘʪʠʥʩʢʠʝ ʙʫʢʚʳ A, B, C, D, é, Z ʙʫʜʝʤ ʟʘʤʝʥʷʪʴ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʯʠʩʣʘʤʠ 1, 2, 3, 4,é, 26. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ: ʧʨʦʥʫʤʝʨʫʝʤ ʙʫʢʚʳ ʚ 

ʧʦʨʷʜʢʝ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʘʣʬʘʚʠʪʝ, ʠ ʧʨʠ ʟʘʤʝʥʝ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ 
ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʙʨʘʥ ʪʘʢʦʡ ʘʣʛʦʨʠʪʤ ʟʘʤʝʥʳ, ʥʦ 

ʧʦʥʷʪʥʦ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʫʞʥʦ ʟʘʰʠʬʨʦʚʘʪʴ ʥʝʤʝʮʢʦʝ ʩʣʦʚʦ ZEIT. ɿʘʤʝ-

ʥʠʤ ʙʫʢʚʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʦʨʷʜʢʦʚʳʤʠ ʥʦʤʝʨʘʤʠ ʚ ʘʣʬʘʚʠʪʝ ʯʝʪʳʨʤɹʷ 

ʯʠʩʣʘʤʠ: 26 ï 5 ï 9 ï 20. 

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ d Ó 2. ʕʪʦ ʯʠʩʣʦ ʧʦʢʘʟʳʚʘʝʪ, 

ʧʦʨʷʜʦʢ ʨʘʟʙʠʝʥʠʷ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʥʘ ʛʨʫʧʧʳ ʩʠʤʚʦʣʦʚ (ʦʧʨʝʜʝʣʷʝʪ, 

ʩʢʦʣʴʢʦ ʙʫʢʚ ʙʫʜʝʪ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ). ʉ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʠʩʣʦ 

d ʧʦʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʩʪʨʦʢ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʚʝʢʪʦʨʘʭ-ʩʪʦʣʙʮʘʭ. ʇʨʠʤʝʤ d = 

2. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʠʩʣʘ 26 ï 5 ï 9 ï 20 ʥʫʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʛʨʫʧʧʳ ʧʦ ʜʚʘ 

ʯʠʩʣʘ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʠ ʟʘʧʠʩʘʪʴ ʠʭ ʚ ʚʠʜʝ ʚʝʢʪʦʨʦʚ-ʩʪʦʣʙʮʦʚ: 

P1
26

5
P2

9

20
 

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʟʘʧʠʩʘʪʴ ʤʘʪʨʠʮʫ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ: 

 

M
26

5

9

20  
ʐʠʬʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʸʤ ʚʳʯʠʩʣʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʚʳʨʘʞʝʥʠʡ: 

ʉ1 = MÖP1 ʠ C2 = MÖP2 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʸʪʦʚ ʧʦʣʫʯʠʪʩʷ: 

C1
721

230
= C2

414

445
=

 
ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʰʠʬʨʦʚʘʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʸʤ ʮʝʣʦʯʠʩʣʝʥ-

ʥʦʛʦ ʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʦʚ-ʩʪʦʣʙʮʦʚ ʉ1 ʠ ʉ2 ʧʦ ʤʦʜʫʣʶ 26 (ʥʘʭʦʞʜʝ-

ʥʠʝ ʦʩʪʘʪʢʘ ʦʪ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʜʝʣʝʥʠʷ). 
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C11

mod C1
0

26,

mod C1
1

26,
C11

19

22
=

C21

mod C2
0

26,

mod C2
1

26,
C21

24

3
=

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʰʠʬʨʦʚʘʥʠʷ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ ʙʫʜʝʪ ʦʧʨʘʚʣʝʥʘ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʴ ʯʠʩʝʣ: 19 ï 22 ï 24 ï 3. ɼʣʷ ʨʘʥʝʝ ʚʳʙʨʘʥʥʦʛʦ ʢʣʶʯʘ ʟʘʤʝʥʳ ʵʪʦ 

ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʰʠʬʨʦʛʨʘʤʤʝ SVXC. ɼʘʥʥʳʡ ʧʨʠʤʝʨ ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʠʩʪʝʤʳ ʰʠʬʨʦʚʘʥʠʷ ʯʘʩʪʦ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ. 
ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʰʠʬʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʤʝʪʦʜʦʤ ʧʝʨʝʩʪʘʥʦʚʦʢ.  

ʀʜʝʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʢʨʠʧʪʦʛʨʘʬʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʘʧʠʩʴ ʦʪ-

ʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʩʯʠʪʳʚʘʥʠʝ ʰʠʬʨʦʚʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʨʘʟ-

ʥʳʤ ʧʫʪʷʤ ʥʝʢʦʪʦʨʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ (ʥʘʧʨʠʤʝʨ, ʢʚʘʜʨʘʪʘ). 

ɼʣʷ ʧʦʷʩʥʝʥʠʷ ʠʜʝʠ ʚʦʟʴʤʸʤ ʢʚʘʜʨʘʪʥʫʶ ʪʘʙʣʠʮʫ (ʤʘʪʨʠʮʫ) 8 ³ 8. ɹʫ-

ʜʝʤ ʟʘʧʠʩʳʚʘʪʴ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʚ ʵʪʫ ʤʘʪʨʠʮʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʩʪʨʦʢʘʤ 

ʩʚʝʨʭʫ ʚʥʠʟ, ʘ ʩʯʠʪʳʚʘʪʴ ʢʨʠʧʪʦʛʨʘʤʤʫ ʧʦ ʩʪʦʣʙʮʘʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʣʝʚʘ 

ʥʘʧʨʘʚʦ.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʟʘʰʠʬʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ: 

ʅɸ ʇɽʈɺʆʄ ʂʋʈʉɽ ʊʗɾɽʃʆ ʋʏʀʊʔʉʗ ʊʆʃʔʂʆ ʇɽʈɺʓɽ ʏɽ-

ʊʓʈɽ ɻʆɼɸ ɼɽʂɸʅɸʊ. 

ʅ ɸ _ ʇ ɽ ʈ ɺ ʆ 

ʄ _ ʂ ʋ ʈ ʉ ɽ _ 

ʊ ʗ ɾ ɽ ʃ ʆ _ ʋ 

ʏ ʀ ʊ ʔ ʉ ʗ _ ʊ 

ʆ ʃ ʔ ʂ ʆ _ ʇ ɽ 

ʈ ɺ ʓ ɽ _ ʏ ɽ ʊ 

ʓ ʈ ɽ _ ɻ ʆ ɼ ɸ 

_ ɼ ɽ ʂ ɸ ʅ ɸ ʊ 

ɺ ʪʘʙʣʠʮʝ ʩʠʤʚʦʣʦʤ ç_è ʦʙʦʟʥʘʯʝʥ ʧʨʦʙʝʣ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫʯʠʪʩʷ ʰʠʬʨʦʚʢʘ: 

 
ʅʄʊʏʆʈʓ_ɸ_ʗʀʃɺʈɼ_ʂɾʊʔʓɽɽʇʋɽʔʂɽ_ʂɽʈʃʉʆ_ɻɸʈʉʆʗ_ʏʆʅɺɽ__ʇɽɼɸʆ_ʋʊɽʊɸʊ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʤʝʨʘ, ʰʠʬʨʦʚʢʘ ʠ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʩʦʜʝʨʞʘʪ ʦʜʠʥʘ-

ʢʦʚʳʝ ʩʠʤʚʦʣʳ, ʥʦ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʤʝʩʪʘʭ.  

ʂʣʶʯʦʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʨ ʤʘʪʨʠʮʳ, ʧʦʨʷʜʦʢ ʟʘʧʠʩʠ 
ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʚ ʤʘʪʨʠʮʫ ʠ ʧʦʨʷʜʦʢ ʩʯʠʪʳʚʘʥʠʷ ʰʠʬʨʦʛʨʘʤʤʳ. ɽʩʪʝ-

ʩʪʚʝʥʥʦ, ʯʪʦ ʢʣʶʯ ʤʦʞʝʪ ʙʳʪʴ ʜʨʫʛʠʤ. ʅʘʧʨʠʤʝʨ, ʟʘʧʠʩʴ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ 
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ʧʦ ʩʪʨʦʢʘʤ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʪʘʢʦʤ ʧʦʨʷʜʢʝ: 48127653, ʘ ʩʯʠʪʳʚʘʥʠʝ 

ʢʨʠʧʪʦʛʨʘʤʤʳ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦ ʩʪʦʣʙʮʘʤ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

81357642.  

ɹʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʦʨʷʜʦʢ ʟʘʧʠʩʠ ʚ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ʢʣʶʯʦʤ ʟʘʧʠʩʠ, ʘ 

ʧʦʨʷʜʦʢ ʩʯʠʪʳʚʘʥʠʷ ʰʠʬʨʦʛʨʘʤʤʳ ʧʦ ʩʪʦʣʙʮʘʤ ï ʢʣʶʯʦʤ ʩʯʠʪʳʚʘʥʠʷ. 

ʊʦʛʜʘ ʧʨʘʚʠʣʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʨʠʧʪʦʛʨʘʤʤʳ, ʧʦʣʫʯʝʥʥʦʡ ʤʝʪʦʜʦʤ 

ʧʝʨʝʩʪʘʥʦʚʦʢ, ʤʦʞʥʦ ʚ ʦʙʱʝʤ ʚʠʜʝ ʟʘʧʠʩʘʪʴ ʪʘʢ. 

ʏʪʦʙʳ ʜʝʰʠʬʨʦʚʘʪʴ ʢʨʠʧʪʦʛʨʘʤʤʫ, ʧʦʣʫʯʝʥʥʫʶ ʩ ʧʦʤʦʱʴʶ ʤʘʪʨʠʮʳ 
n x n, ʥʫʞʥʦ ʢʨʠʧʪʦʛʨʘʤʤʫ ʨʘʟʙʠʪʴ ʥʘ ʛʨʫʧʧʳ ʩʠʤʚʦʣʦʚ ʧʦ n ʩʠʤʚʦʣʦʚ ʚ 

ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ʂʨʘʡʥʶʶ ʣʝʚʫʶ ʛʨʫʧʧʫ ʟʘʧʠʩʘʪʴ ʩʚʝʨʭʫ - ʚʥʠʟ ʚ ʩʪʦʣʙʝʮ, 

ʥʦʤʝʨ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩ ʧʝʨʚʦʡ ʮʠʬʨʦʡ ʢʣʶʯʘ ʩʯʠʪʳʚʘʥʠʷ. ɺʪʦʨʫʶ 

ʛʨʫʧʧʫ ʩʠʤʚʦʣʦʚ ʟʘʧʠʩʘʪʴ ʚ ʩʪʦʣʙʝʮ, ʥʦʤʝʨ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩʦ ʚʪʦʨʦʡ 

ʮʠʬʨʦʡ ʢʣʶʯʘ ʩʯʠʪʳʚʘʥʠʷ ʠ ʪ.ʜ.  ʆʪʢʨʳʪʳʡ ʪʝʢʩʪ ʩʯʠʪʳʚʘʪʴ ʠʟ ʤʘʪʨʠʮʳ ʧʦ 

ʩʪʨʦʢʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʠʬʨʘʤʠ ʢʣʶʯʘ ʟʘʧʠʩʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʜʝʰʠʬʨʘʮʠʠ ʢʨʠʧʪʦʛʨʘʤʤʳ, ʧʦʣʫʯʝʥʥʦʡ ʤʝʪʦʜʦʤ 

ʧʝʨʝʩʪʘʥʦʚʦʢ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʰʠʬʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʨʠʮʘ 6ʭ6, 

ʢʣʁʯ ʟʘʧʠʩʠ 352146 ʠ ʢʣʶʯ ʩʯʠʪʳʚʘʥʠʷ 425316. ʊʝʢʩʪ ʰʠʬʨʦʛʨʘʤʤʳ ʪʘʢʦʚ: 

ɼʂɸɻʏʔʆɺɸ_ʈʋɸɸʂʆɽɹɿɽʈɽ_ɼʉʆʍʊɽʉɽ_ʊ_ʃʋ 

ʈʘʟʦʙʴʸʤ ʰʠʬʨʦʛʨʘʤʤʫ ʥʘ ʛʨʫʧʧʳ ʧʦ 6 ʩʠʤʚʦʣʦʚ: 

ɼʂɸɻʏʔ     ʆɺɸ_ʈʋ     ɸɸʂʆɽɹ     ɿɽʈɽ_ɼ     ʉʆʍʊɽʉ     ɽ_ʊ_ʃʋ 

 
ʈʠʩ. 2.1.1.3. ʉʭʝʤʘ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʢʨʠʧʪʦʛʨʘʤʤʳ 

 

ɿʘʪʝʤ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʩʠʤʚʦʣʦʚ ʟʘʧʠʰʝʤ ʚ ʩʪʦʣʙʝʮ 4 ʤʘʪʨʠʮʳ 6x6, ʪʘʢ 

ʢʘʢ ʧʝʨʚʘʷ ʮʠʬʨʘ ʢʣʶʯʘ ʩʯʠʪʳʚʘʥʠʷ ï 4 (ʩʤ. ʨʠʩ. 2.1.1.3 ʘ).  ɺʪʦʨʫʶ ʛʨʫʧʧʫ 
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ʠʟ 6 ʩʠʤʚʦʣʦʚ ʟʘʧʠʰʝʤ ʚ ʩʪʦʣʙʝʮ 2 (ʩʤ. ʨʠʩ. 2.1.1.3 ʙ), ʪʨʝʪʴʶ ʛʨʫʧʧʫ ʩʠʤʚʦ-

ʣʦʚ ï ʚ ʩʪʦʣʙʝʮ 5 (ʩʤ. ʨʠʩ. 2.1.1.3 ʚ), ʧʨʦʧʫʩʪʠʚ ʜʚʝ ʬʘʟʳ ʟʘʧʦʣʥʝʥʠʷ ʤʘʪʨʠ-

ʮʳ, ʠʟʦʙʨʘʟʠʤ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʥʫʶ ʤʘʪʨʠʮʫ (ʩʤ. ʨʠʩ. 2.1.1.3 ʛ). 

ʉʯʠʪʳʚʘʥʠʝ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʶʯʦʤ ʟʘʧʠʩʠ ʥʘʯʠ-

ʥʘʝʤ ʩʦ ʩʪʨʦʢʠ 3, ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʝʤ ʩʪʨʦʢʫ 5 ʠ ʪ.ʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʰʠʬʨʦʚʘ-

ʥʠʷ ʧʦʣʫʯʘʝʤ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ: 

ʍɸʈɸʂʊɽʈ ʏɽʃʆɺɽʂɸ ʉʆɿɼɸɽʊ ɽɻʆ ʉʋɼʔɹʋ 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʦʧʠʩʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʜʝʰʠʬʨʦʚʘʥʠʷ ʢʨʠʧʪʦʛʨʘʤʤʳ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʤʧʴʶʪʝʨʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ ʟʘʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʠ ʤʝʪʦʜʳ ʟʘʤʝʥʳ ʠ ʧʝʨʝʩʪʘʥʦʚʢʠ ʥʝ-

ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʜʜʠʪʠʚʥʳʤ ʤʝʪʦʜʦʤ.  

ʇʨʠ ʰʠʬʨʦʚʘʥʠʠ ʘʜʜʠʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʚʥʘʯʘʣʝ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ 

ʰʠʬʨʫʶʪ ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ, ʧʨʝʦʙʨʘʟʫʷ ʢʘʞʜʫʶ ʙʫʢʚʫ ʚ ʯʠʩʣʦ. ɿʘʪʝʤ ʢ ʢʘʞ-

ʜʦʤʫ ʯʠʩʣʫ ʧʨʠʙʘʚʣʷʶʪ ʩʝʢʨʝʪʥʫʶ ʛʘʤʤʫ (ʧʩʝʚʜʦʩʣʫʯʘʡʥʫʶ ʯʠʩʣʦʚʫʶ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ). ʊʝʭʥʠʯʝʩʢʠ ʜʦʙʘʚʣʝʥʠʝ ʛʘʤʤʳ ʢ ʦʪʢʨʳʪʦʤʫ ʪʝʢʩʪʫ ʚ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʨʘʟʨʷʜʥʦ (ʧʦʪʦʯʥʳʡ ʰʠʬʨ).  

ʇʨʦʮʝʜʫʨʫ ʜʦʙʘʚʣʝʥʠʷ ʛʘʤʤʳ ʫʜʦʙʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʜʚʦʠʯʥʳʭ ʯʠ-

ʩʝʣ.  ʇʨʠ ʵʪʦʤ ʥʘ ʢʘʞʜʳʡ ʙʠʪ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʙʠʪ ʩʝʢʨʝʪʥʦʡ 

ʛʘʤʤʳ. 

 ɻʝʥʝʨʘʪʦʨ ʛʘʤʤʳ ʚʳʜʘʸʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʠʪʦʚ: g1, g2, g3,é, gn.   
ʕʪʦʪ ʧʦʪʦʢ ʙʠʪʦʚ ʠ ʧʦʪʦʢ ʙʠʪʦʚ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ p1, p2, p3,é, pn ʧʦʜʚʝʨʛʘʶʪ-

ʩʷ ʧʦʨʘʟʨʷʜʥʦ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ (ʩʫʤʤʠʨʦʚʘʥʠʝ ʧʦ 

ʤʦʜʫʣʶ ʜʚʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʧʦʪʦʢ ʙʠʪʦʚ ʢʨʠʧʪʦʛʨʘʤʤʳ:  

ci = pi Ä gi. 
ʇʨʠ ʜʝʰʠʬʨʦʚʘʥʠʠ ʥʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ ʦʧʝʨʘʮʠʷ ʀʩʢʣʶʯʘʶʱʝʝ 

ʀʃʀ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʜ ʙʠʪʘʤʠ ʢʨʠʧʪʦʛʨʘʤʤʳ ʠ ʪʝʤ ʞʝ ʩʘʤʳʤ ʧʦʪʦʢʦʤ ʛʘʤ-

ʤʳ: 

pi = ci Ä gi. 
ɹʣʘʛʦʜʘʨʷ ʦʩʦʙʝʥʥʦʩʪʷʤ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ ʥʘ 

ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ ʦʧʝʨʘʮʠʷ ʚʳʯʠʪʘʥʠʷ ʟʘʤʝʥʷʝʪʩʷ ʜʘʥʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝ-

ʨʘʮʠʝʡ. ʉʢʘʟʘʥʥʦʝ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʧʨʠʤʝʨʦʤ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʈ = 10011001, ʘ ʛʘʤʤʘ G = 

11001110.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʰʠʬʨʦʚʘʥʠʷ ʢʨʠʧʪʦʛʨʘʤʤʘ ʉ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶ-

ʱʠʡ ʚʠʜ: 
 

ʈ 1 0 0 1 1 0 0 1 

G 1 1 0 0 1 1 1 0 

C 0 1 0 1 0 1 1 1 

ʅʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ ʧʦʚʪʦʨʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʀʩ-

ʢʣʶʯʘʶʱʝʝ ʀʃʀ: 
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C 0 1 0 1 0 1 1 1 

G 1 1 0 0 1 1 1 0 

ʈ 1 0 0 1 1 0 0 1 

 

ʀʟ ʵʪʠʭ ʪʘʙʣʠʮ ʚʠʜʥʦ, ʯʪʦ ʧʝʨʝʜʘʥʥʳʡ ʠ ʧʨʠʥʷʪʳʡ ʙʘʡʪʳ ʦʜʠʥʘʢʦʚʳʝ. 

ɺ ʕɺʄ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʚ ʯʠʩʣʘ ʧʨʦʠʩʭʦʜʠʪ ʝʩʪʝ-

ʩʪʚʝʥʥʳʤ ʧʫʪʸʤ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʩʠʤʚʦʣ ʢʦʜʠʨʫʝʪʩʷ ʜʚʦʠʯʥʳʤ ʯʠʩʣʦʤ. ɺʠʜ 

ʵʪʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ 

ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ ʚ ʕɺʄ ʢʦʜʠʨʫʝʪʩʷ ʩ ʧʦʤʦ-

ʱʴʶ ʢʦʜʦʚʦʡ ʪʘʙʣʠʮʳ CP-1251. ʀʪʘʢ, ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʝʢʨʝʪʥʘʷ ʛʘʤʤʘ 

ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʦʪʢʨʳʪʦʤʫ ʪʝʢʩʪʫ ʧʦ ʧʨʘʚʠʣʫ ʩʣʦʞʝʥʠʷ ʧʦ ʤʦʜʫʣʶ ʜʚʘ ʙʝʟ 

ʧʝʨʝʥʦʩʦʚ ʚ ʩʪʘʨʰʠʝ ʨʘʟʨʷʜʳ (ʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ). 
ʈʝʟʫʣʴʪʘʪʳ ʚʩʝʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʤʝʩʪʠʤ ʚ ʪʘʙʣʠʮʫ. 

 
 

ʆʪʢʨʳʪʳʡ ʪʝʢʩʪ ɻ ɼ ɽ ɸ ɹ ɹ ɸ 
ɼʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ 195 196 197 192 193 193 192 
ɼʚʦʠʯʥʦʝ ʯʠʩʣʦ 11000011 11000100 11000101 11000000 11000001 11000001 11000000 

ɻʘʤʤʘ (ʜʝʩʷʪʠʯ.) 32 18 36 11 61 23 3 
ɻʘʤʤʘ (ʜʚʦʠʯ.) 00100000 00010010 00100100 00001011 00111101 00010111 00000011 

ʂʨʠʧʪʦʛʨ. (ʜʚʦʠʯ.) 11100011 11010110 11100001 11001011 11111100 11010110 11000011 

ʂʨʠʧʪʦʛʨ. (ʜʝʩʷʪ.) 227 214 225 203 252 214 195 
ʂʨʠʧʪʦʛʨʘʤʤʘ ʛ ʎ ʙ ʃ  ɹ ʎ ɻ 

 

 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪ ʰʠʬʨʦʚʘʥʠʷ (ʰʠʬʨʦʛʨʘʤʤʘ) ʧʝʨʝʚʝʜʸʥ ʩ 

ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ CP-1251 ʚ ʙʫʢʚʳ. ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ 

ʙʳʣ ʟʘʧʠʩʘʥ ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ, ʘ ʢʨʠʧʪʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʢʘʢ ʧʨʦʧʠʩʥʳʝ, 

ʪʘʢ ʠ ʩʪʨʦʯʥʳʝ ʙʫʢʚʳ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʠ ʨʝʘʣʴʥʦʤ (ʘ ʥʝ ʫʯʝʙʥʦʤ) ʰʠʬʨʦ-

ʚʘʥʠʠ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ ʚ ʰʠʬʨʦʛʨʘʤʤʝ ʙʫʜʝʪ ʝʱʸ ʙʦʛʘʯʝ. ʂʨʦʤʝ ʨʫʩʩʢʠʭ ʙʫʢʚ 

ʙʫʜʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʣʘʪʠʥʩʢʠʝ ʙʫʢʚʳ, ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ, ʫʧʨʘʚʣʷʶʱʠʝ 
ʩʠʤʚʦʣʳ. 
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2.1.2. ʐʠʬʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʨʠʮ 
 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʨʠʮ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ.  

ɼʣʷ ʰʠʬʨʦʚʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʫʢʚʳ (ʪʦʯʥʝʝ, ʩʠʤʚʦ-

ʣʳ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʨʠʮ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʙʝʣʳʭ ʠ ʯʝʨʥʳʭ 

ʪʦʯʝʢ. ʇʨʠ ʰʠʬʨʦʚʘʥʠʠ ʪʦʯʢʠ ʚ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʨʠʮʘʭ ʧʝʨʝʩʪʘʚʣʷʶʪʩʷ ʠʣʠ 

ʟʘʤʝʥʷʶʪʩʷ ʜʨʫʛʠʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤ ʢʣʯʁʦʤ. ɿʘʰʠʬʨʦʚʘʥʥʘʷ 

ʧʫʪʝʤ ʧʝʨʝʩʪʘʥʦʚʢʠ ʠ ʟʘʤʝʥʳ ʧʠʢʩʝʣʝʡ ʠʥʬʦʨʤʘʮʠʷ ʜʨʦʙʠʪʩʷ ʥʘ ʙʠʪʳ, ʢʦʪʦ-

ʨʳʝ ʨʘʩʧʳʣʷʶʪʩʷ ʧʦ ʤʥʦʞʝʩʪʚʫ ʢʦʥʪʝʡʥʝʨʦʚ [5]. 

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʵʪʦʛʦ ʰʠʬʨʘ ʷʚʣʷʝʪʩʷ ʩʢʨʳʪʥʘʷ ʧʝ-

ʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʩʘʡʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʬʦʪʦʛʨʘ-

ʬʠʡ (ʠʣʠ ʘʫʜʠʦ ʬʘʡʣʦʚ, Web-ʩʪʨʘʥʠʮ). ʇʨʠ ʵʪʦʤ ʧʨʦʪʠʚʥʠʢ ʥʝ ʟʥʘʝʪ, ʢʘʢʠʝ 

ʬʦʪʦʛʨʘʬʠʠ ʷʚʣʷʶʪʩʷ ʢʦʥʪʝʡʥʝʨʘʤʠ ʠ ʚ ʢʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʝʨʝʜʘʚʘ-

ʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʨʘʩʧʳʣʝʥʘ ʧʦ ʢʦʥʪʝʡʥʝʨʘʤ. 
ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʚʝʨʦʷʪʥʦʡ ʩʤʝʩʠ ʙʠʪʦʚʳʭ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʩʠʤʚʦʣʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʦʜʠʥʘʢʦʚʦʛʦ 

ʯʠʩʣʘ ʙʝʣʳʭ ʠ ʯʝʨʥʳʭ ʧʠʢʩʝʣʝʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘ ʚʳʭʦʜʝ 

ʰʠʬʨʘʪʦʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʚʦʠʯʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝʤ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʩʪʝʛʦʘʥʘʣʠʟ ʨʘʩʧʳʣʝʥʠʝ ʠʤʝʶʱʝʡʩʷ ʙʠʪʦʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʦʥʪʝʡʥʝʨʘʤ. ʇʨʠʯʸʤ ʨʘʩʧʳʣʝʥʠʝ ʧʨʦ-

ʠʩʭʦʜʠʪ ʥʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʦ, ʘ ʧʦ ʩʣʫʯʘʡʥʦʤʫ ʟʘʢʦʥʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʝʢ-

ʨʝʪʥʳʤ ʢʣʶʯʦʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʡ ʤʦʤʝʥʪ, ʢʘʩʘʶʱʠʡʩʷ ʢʨʠʧʪʦʘʥʘʣʠ-

ʟʘ. ʄʥʦʛʠʝ ʤʝʪʦʜʳ ʢʨʠʧʪʦʘʥʘʣʠʟʘ ʦʩʥʦʚʘʥʳ ʥʘ ʩʦʟʜʘʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʤʦʜʝʣʠ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ (ʫʯʸʪ ʧʦʚʪʦʨʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʠʤʚʦʣʦʚ, ʩʦʟʜʘʥʠʝ 

ʪʘʙʣʠʮ ʯʘʩʪʦʪ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʦʪʜʝʣʴʥʳʭ ʩʠʤʚʦʣʦʚ, ʙʠʛʨʘʤʤ, ʪʨʠʛʨʘʤʤé). 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʨʠʧʪʦʘʥʘʣʠʟ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʧʝʡ ʄʘʨʢʦʚʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʤʘʪ, ʘ ʥʝ ʯʝʣʦʚʝʢ ʦʧʨʝʜʝʣʷʝʪ: ʧʦʣʫʯʝʥ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʠʣʠ 

ʦʥ ʥʝʯʠʪʘʝʤʳʡ (ʙʝʩʩʤʳʩʣʝʥʥʳʡ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ).  

ʆʜʥʘʢʦ ʤʦʜʝʣʴ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʪʨʫʜʥʦ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʚʟʣʦʤʘ ʩʦʦʙ-

ʱʝʥʠʷ, ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʰʠʬʨʘ. ɿʜʝʩʴ ʩʠʤʚʦ-

ʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʨʠʮ ʠ ʜʣʷ ʩʠʣʦʚʦʛʦ ʚʟʣʦʤʘ 

ʢʨʠʧʪʦʛʨʘʤʤʳ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʚʪʦʤʘʪ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ. ɿʘʜʘʯʘ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʨʘʟʨʝʰʠʤʦʡ, ʢʦʛʜʘ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʤ-

ʚʦʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʨʠʮʳ ʩ ʨʘʚʥʦʚʝʨʦʷʪʥʳʤ ʨʘʩʧʳʣʝʥʠʝʤ 

ʙʝʣʳʭ ʠ ʯʝʨʥʳʭ ʪʦʯʝʢ. 
ʅʘʠʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʤʝʩʪʦ 

ʩʠʤʚʦʣʦʚ ʜʘʞʝ, ʩʣʝʛʢʘ ʥʘʧʦʤʠʥʘʶʱʠʭ ʩʠʤʚʦʣʳ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ, ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʧʸʩʪʨʘʷ, ʧʩʝʚʜʦʩʣʫʯʘʡʥʘʷ ʤʦʟʘʠʢʘ. ɸʚʪʦʤʘʪ ʥʝ ʙʫʜʝʪ ʟʥʘʪʴ, ʯʪʦ ʠʩʢʘʪʴ. 

ʃʠʰʴ ʧʨʠ ʫʪʝʯʢʝ ʩʚʝʜʝʥʠʡ ʦ ʪʘʙʣʠʮʝ ʟʘʤʝʥ, ʢʦʪʦʨʘʷ ʩʚʷʟʳʚʘʝʪ ʩʠʤʚʦʣʳ ʦʪ-
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ʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʠ ʩʝʢʨʝʪʥʳʝ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʨʠʮʳ, ʧʦʷʚʣʷ-

ʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʝʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʨʠʧʪʦʘʥʘʣʠʟ.  

ʆʜʥʘʢʦ ʜʣʷ ʧʦʣʥʦʛʦ ʢʨʠʧʪʦʘʥʘʣʠʟʘ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʝʦʜʦʣʝʪʴ ʝʱʝ ʥʝ-

ʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ï ʵʪʦ ʪʨʘʜʠʮʠʦʥʥʘʷ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʟʘʱʠʪʘ (ʩʦʦʙʱʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʰʠʬ-

ʨʦʚʘʥʦ ʦʜʥʠʤ ʠʟ ʢʨʠʧʪʦʩʪʦʡʢʠʭ ʩʧʦʩʦʙʦʚ). ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ï ʥʫʞʥʦ ʦʧʨʝʜʝ-

ʣʠʪʴ ʨʘʟʤʝʨ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ, ʧʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ, 

ʤʘʩʢʠʨʫʶʱʠʭ, ʧʦʛʨʘʥʠʯʥʳʭ ʧʠʢʩʝʣʝʡ. ɿʘʪʝʤ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʚʠʜ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʘʪʨʠʮʳ ʦʩʫʱʝʩʪʚʣʸʥ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ (ʩʜʚʠʛ ʚʣʝʚʦ ï ʚʧʨʘ-

ʚʦ, ʚʚʝʨʭ ï ʚʥʠʟ, ʧʝʨʝʩʪʘʥʦʚʢʘ ʩʪʦʣʙʮʦʚ, ʩʪʨʦʢé), ʠ ʢʘʢʦʚʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʩʦʩʪʦʠʪ ʚ ʨʝ-

ʰʝʥʠʠ ʢʦʤʙʠʥʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʧʦ ʩʦʙʠʨʘʥʠʶ ʙʠʪʦʚ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ 

ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ. ʇʨʠ ʵʪʦʤ ʥʝʠʟʚʝʩʪʥʦ, ʢʘʢʠʝ ʢʦʥʪʝʡʥʝʨʳ ʩʦ-

ʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʠ ʚ ʢʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʩʧʳʣʝʥʳ ʙʠʪʳ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʤʚʦ-

ʣʦʚ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʨʠʮ (ʩʤ. ʨʠʩ.2.1.2.1). 

 

 
ʈʠʩ.2.1.2.1. ʏʝʪʳʨʝ ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʨʠʮʳ 
ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʙʫʢʚ çʏè, çʇè, çʈè ʠ çʉè. 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʙʨʘʥʘ ʤʘʪʨʠʮʘ 8 ʭ 8. 
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ʉʣʝʜʫʶʱʘʷ ʤʘʪʨʠʮʘ ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʠʢʩʝʣʝʡ: 10 x 10 (ʩʤ. 

ʨʠʩ.2.1.2.2). 

 
ʈʠʩ. 2.1.2.2. ʏʝʪʳʨʝ ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʨʠʮʳ 

ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʙʫʢʚ çʑè, çɹè, çɻè ʠ çɾè 

 

ɸʥʘʣʠʟ ʧʨʠʚʝʜʸʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʟʥʳʭ ʩʠʤʚʦʣʦʚ ʪʨʝʙʫʝʪʩʷ ʨʘʟʥʦʝ ʯʠʩʣʦ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʠʢʩʝʣʝʡ. ɹʫʢʚʘ 

çʑè ʩʦʜʝʨʞʠʪ 29 ʯʝʨʥʳʭ ʪʦʯʝʢ, ʙʫʢʚʘ çɹè - 23, ʙʫʢʚʘ çɻè - 12, ʙʫʢʚʘ çɾè - 

24. ʇʦʥʷʪʥʦ, ʯʪʦ ʪʘʢʦʝ ʟʘʤʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪ-

ʨʠʮ ʜʘʸʪ ʥʝʢʦʪʦʨʫʶ ʟʘʮʝʧʢʫ ʜʣʷ ʢʨʠʧʪʦʘʥʘʣʘʪʠʢʦʚ. ʅʘʧʨʠʤʝʨ, ʦʥʠ ʤʦʛʫʪ 
ʧʦʧʳʪʘʪʴʩʷ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʝʨʝʜʘʚʘʝʤʳʝ ʩʠʤʚʦʣʳ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʯʠʩʣʘ ʯʸʨ-

ʥʳʭ ʧʠʢʩʝʣʝʡ ʚ ʢʘʞʜʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝ. 

ʋʣʫʯʰʠʪʴ ʩʠʪʫʘʮʠʶ ʤʦʞʥʦ ʟʘ ʩʯʸʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʤʢʠ ʚʦʢʨʫʛ ʠʟʦʙ-

ʨʘʞʝʥʠʷ ʩʠʤʚʦʣʦʚ (ʨʠʩ.2.1.2.3). ʇʨʠ ʵʪʦʤ ʦʙʱʝʝ ʯʠʩʣʦ ʯʝʨʥʳʭ ʪʦʯʝʢ ʚʦ ʚʩʝʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʨʠʮʘʭ ʜʦʣʞʥʦ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤ.  
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ʈʠʩ. 2.1.2.3. ʀʟʦʙʨʘʞʝʥʠʝ ʩʠʤʚʦʣʦʚ ʩ ʥʘʥʝʩʸʥʥʳʤʠ ʨʘʤʢʘʤʠ 

 

ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʨʦʤʝ ʨʘʤʢʠ ʚʚʦʜʷʪ ʤʘʩʢʠʨʫʶʱʠʝ ʪʦʯʢʠ. 

ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʜʦʧʦʣʥʝʥʠʶ ʯʠʩʣʦ ʯʝʨʥʳʭ ʠ ʙʝʣʳʭ ʧʠʢʩʝʣʝʡ (ʠʣʠ ʝʜʠʥʠʮ 

ʠ ʥʫʣʝʡ) ʚʦ ʚʩʝʭ ʤʘʪʨʠʮʘʭ ʜʝʣʘʶʪ ʦʜʠʥʘʢʦʚʳʤʠ. ʈʘʚʝʥʩʪʚʦ ʙʝʣʳʭ ʠ ʯʝʨʥʳʭ 

ʧʠʢʩʝʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʘʠʙʦʣʴʰʝʛʦ ʭʘʦʩʘ (ʥʘʠʙʦʣʴʰʝʡ ʵʥʪʨʦ-

ʧʠʠ). 
ʇʦʥʷʪʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʚʳʰʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʠʤʚʦʣʦʚ ʚʩʝ ʝʱʸ ʣʝʛʢʦ 

ʫʟʥʘʚʘʝʤʳ (ʨʘʩʧʦʟʥʘʚʘʝʤʳ). ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʨʠʮʳ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʩʠʤʚʦʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʧʫʪʸʤ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʠʢʩʝʣʝʡ. ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʧʠʢʩʝʣʝʡ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʤʝʥʷʪʴ ʤʝʩʪʘʤʠ 

ʛʨʫʧʧʳ ʧʠʢʩʝʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʜʥʦʡ ʩʪʨʦʢʝ. ɼʣʷ ʵʪʦʛʦ ʚʩʝ ʧʠʢʩʝʣʠ 

ʨʘʟʙʠʚʘʶʪ ʥʘ ʛʨʫʧʧʳ ʧʦ ʦʜʥʦʤʫ (ʜʚʘ, ʪʨʠ, ʯʝʪʳʨʝ...) ʧʠʢʩʝʣʷ ʠ ʩʦʩʝʜʥʠʝ 

ʛʨʫʧʧʳ ʤʝʥʷʶʪ ʤʝʩʪʘʤʠ. ʊʘʢʦʡ ʞʝ ʦʙʤʝʥ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʧʦ ʩʪʦʣʙʮʘʤ. 
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ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʩʦʩʝʜʥʠʝ ʛʨʫʧʧʳ, ʥʦ ʠ 

ʚʳʙʨʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʘʣʛʦʨʠʪʤ. 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʩʪʘʥʦʚʢʦʡ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ. 

ʕʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʠʢʩʝʣʝʡ ʷʚʣʷʶʪʩʷ ʮʠʢʣʠʯʝʩʢʠʝ 

ʩʜʚʠʛʠ (ʥʘʧʨʠʤʝʨ, ʚʣʝʚʦ ʜʣʷ ʩʪʨʦʢ ʠ ʚʥʠʟ ʜʣʷ ʩʪʦʣʙʮʦʚ). 

ʄʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʟʤʝʥʝʥʠʷ ʚʠʜʘ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʷʚʣʷ-

ʝʪʩʷ ʛʝʥʝʨʘʮʠʷ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʮʝʣʳʭ ʯʠʩʝʣ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ n x m. 

ɿʜʝʩʴ n ï ʯʠʩʣʦ ʩʪʨʦʢ ʚ ʤʘʪʨʠʮʝ, ʘ m ï ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ. ʉʣʫʯʘʡʥʳʝ ʯʠʩʣʘ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʷʜʢʘ ʧʝʨʝʤʝʱʝʥʠʷ ʧʠʢʩʝʣʝʡ ʠʟ ʠʩʭʦʜʥʦʡ 

ʤʘʪʨʠʮʳ ʚ ʧʝʨʝʤʝʰʘʥʥʫʶ ʤʘʪʨʠʮʫ. 

ʀʟʤʝʥʠʪʴ ʚʠʜ ʤʘʪʨʠʮʳ (ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ, ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʝʸ) ʤʦʞʥʦ 

ʥʝ ʪʦʣʴʢʦ ʤʝʪʦʜʘʤʠ ʧʝʨʝʩʪʘʥʦʚʢʠ ʧʠʢʩʝʣʝʡ, ʥʦ ʠ ʤʝʪʦʜʘʤʠ ʟʘʤʝʥʳ. ɼʣʷ ʵʪʦ-

ʛʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ, ʚʟʷʚ ʥʝʢʦʪʦʨʫʶ 

ʧʩʝʚʜʦʩʣʫʯʘʡʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʠʩʝʣ (ʛʘʤʤʫ). ʆʙʨʘʟʥʦ ʵʪʫ ʧʨʦʮʝʜʫʨʫ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʥʘʣʦʞʝʥʠʝ ʤʘʩʢʠʨʫʶʱʝʡ ʤʘʪʨʠʮʳ ʥʘ ʤʘʪʨʠʮʫ ʧʝʨʝ-

ʜʘʚʘʝʤʦʛʦ ʩʠʤʚʦʣʘ. 

 ʄʝʪʦʜ ʟʘʤʝʥʳ ʧʠʢʩʝʣʝʡ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʩʭʝʤʳ ʌʝʡʩʪʝʣʷ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ (ʨʠʩ. 2.1.2.4) ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʧʝʨʝʩʪʘʥʦʚʢʠ 

ʩʪʦʣʙʮʦʚ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʢʘʨʪʠʥʢʠ ʧʦʢʘʟʘʥʳ ʟʘʧʦʣ-
ʥʝʥʥʳʤʠ ʪʦʣʴʢʦ ʯʝʪʳʨʝ ʩʪʦʣʙʮʘ. ʇʝʨʝʩʪʘʥʦʚʢʘ ʩʪʦʣʙʮʦʚ ʚ ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʝ 

(ʠʟʦʙʨʘʞʝʥʘ ʩʚʝʨʭʫ) ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʢʣʶʯʫ: 3-4-1-2é ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪ-

ʩʷ çʧʝʨʝʤʝʰʘʥʥʘʷè ʤʘʪʨʠʮʘ (ʧʦʢʘʟʘʥʘ ʩʥʠʟʫ). 
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ʈʠʩ. 2.1.2.4. ʇʨʠʤʝʨ ʧʝʨʝʩʪʘʥʦʚʢʠ ʩʪʦʣʙʮʦʚ 

 

ʈʠʩʫʥʦʢ 2.1.2.5 ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʨʦʮʝʜʫʨʫ ʧʝʨʝʩʪʘʥʦʚʦʢ ʩʪʨʦʢ ʧʦ ʢʣʶ-

ʯʫ: 3-1-4-2éʀʩʭʦʜʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ ʧʦʢʘʟʘʥʘ ʩʣʝʚʘ, ʘ ñʧʝʨʝʤʝʰʘʥ-

ʥʘò̫ ʛʨʘʬʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ ï ʩʧʨʘʚʘ. 
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ʈʠʩ. 2.1.2.5. ʇʨʠʤʝʨ ʧʝʨʝʩʪʘʥʦʚʢʠ ʩʪʨʦʢ 

 

ɽʱ yʦʜʠʥ ʨʠʩʫʥʦʢ (ʨʠʩ. 2.1.2.6) ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʨʦʮʝʩʩ ʧʝʨʝʤʝʰʠʚʘ-

ʥʠʷ ʪʦʯʝʢ (ʧʠʢʩʝʣʝʡ) ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʠ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʚʣʝʚʦ. ʄʦʞ-

ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ, ʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʪʣʠʯʠʡ 

ʵʪʠʭ ʜʚʫʭ ʚʠʜʦʚ ʩʜʚʠʛʘ ʥʝʪ. ʉʣʦʚʦ çʮʠʢʣʠʯʝʩʢʠʡè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʨʘʡʥʠʝ 

ʩʪʦʣʙʮʳ 1 ʠ 12 ʷʚʣʷʶʪʩʷ, ʢʘʢ ʙʳ ʩʦʩʝʜʥʠʤʠ (ʩʤʝʞʥʳʤʠ). 
 

 
 

ʈʠʩ. 2.1.2.6. ʇʨʠʤʝʨʳ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʚʣʝʚʦ 

 

ʆʧʝʨʘʮʠʶ ʩʜʚʠʛʘ ʪʝʭʥʠʯʝʩʢʠ ʫʜʦʙʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʜʚʠʛʦ-

ʚʳʭ ʨʝʛʠʩʪʨʦʚ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʷʯʝʡʢʘ ʤʘʪʨʠʮʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʜʝʣʴʥʦʤʫ 

ʪʨʠʛʛʝʨʫ. ʇʦʚʳʩʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ 

ʩʜʚʠʛʘ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʢʣʶʯʘʝʤʳʭ ʩʝʪʝʡ [ 6 ]. 

ʈʝʟʫʣʴʪʘʪ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʤʦʞʥʦ ʥʘʛʣʷʜʥʦ ʫʚʠʜʝʪʴ ʚ ʩʪʨʦʢʝ 3. 

ʀʩʭʦʜʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ ʠʟʦʙʨʘʞʝʥʘ ʩʣʝʚʘ. ʈʝʟʫʣʴʪʘʪ ʧʝʨʝʤʝʰʠʚʘʥʠʝ 
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ʧʦʢʘʟʘʥ ʚ ʤʘʪʨʠʮʝ ʩʧʨʘʚʘ. ʉʦʜʝʨʞʠʤʦʝ ʩʪʨʦʢʠ 3 ʩʜʚʠʥʫʪʦ ʮʠʢʣʠʯʝʩʢʠ ʚʣʝʚʦ 

ʥʘ 4 ʧʦʟʠʮʠʠ. 

ɹʦʣʝʝ ʧʨʦʩʪʦʡ ʚʠʜ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʧʦʢʘʟʘʥ ʚ ʩʪʨʦʢʝ 10. ɿʜʝʩʴ ʩʦ-

ʜʝʨʞʠʤʦʝ ʩʜʚʠʥʫʪʦ ʥʘ ʜʚʝ ʧʦʟʠʮʠʠ ʚʣʝʚʦ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝ ʙʳʣʦ ʧʝʨʝʭʦʜʘ ʦʪ 

ʧʝʨʚʦʛʦ ʩʪʦʣʙʮʘ ʢ ʜʚʝʥʘʜʮʘʪʦʤʫ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ: ʦʩʫʱʝʩʪʚʣʸʥ ʩʜʚʠʛ 

ʚʣʝʚʦ (ʩʣʦʚʦ çʮʠʢʣʠʯʝʩʢʠʡè ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʦʧʫʩʪʠʪʴ). 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʩʦʜʝʨʞʠʤʦʛʦ 

ʩʪʦʣʙʮʦʚ ʚʥʠʟ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʩʜʚʠʛʝ ʩʪʨʦʢ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʜʚʠʛ 
ʩʦʜʝʨʞʠʤʦʛʦ ʩʪʦʣʙʮʦʚ ʪʦʣʴʢʦ ʚʚʝʨʭ. ʇʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʦʪʣʠʯʠʷ ʥʝʪ. ɼʣʷ 

ʚʩʝʭ ʚʠʜʦʚ ʩʜʚʠʛʘ (ʚʣʝʚʦ ï ʚʧʨʘʚʦ ʠ ʚʚʝʨʭ ï ʚʥʠʟ) ʢʨʠʧʪʦʩʢʦʡʢʦʩʪʴ ʙʫʜʝʪ 

ʟʘʚʠʩʝʪʴ ʪʦʣʴʢʦ ʦʪ ʚʝʣʠʯʠʥʳ ʩʜʚʠʛʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʠʟʤʝʥʷʷ ʟʥʘʯʝʥʠʝ 

ʢʣʁʯʘ, ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʦʪ ʩʜʚʠʛʘ ʚʣʝʚʦ ʢ ʩʜʚʠʛʫ ʚʧʨʘʚʦ ʠ ʦʪ ʩʜʚʠʛʘ ʚʥʠʟ ʢ 

ʩʜʚʠʛʫ ʚʚʝʨʭ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʘʨʳ ʩʜʚʠʛʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ. 

ʂʦʥʝʯʥʦ, ʧʨʘʚʠʣʴʥʝʝ ʛʦʚʦʨʠʪʴ: çʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʩʦʜʝʨʞʠʤʦʛʦ 

ʩʪʦʣʙʮʦʚè. ʆʜʥʘʢʦ, ʠʥʦʛʜʘ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʢʦʨʦʯʝ: çʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ 

ʩʪʦʣʙʮʦʚè. 

ʀʩʭʦʜʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ ʧʦʢʘʟʘʥʘ ʩʣʝʚʘ, ʘ ʧʝʨʝʤʝʰʘʥʥʘʷ ʤʘʪ-

ʨʠʮʘ ï ʩʧʨʘʚʘ (ʨʠʩ. 2.1.2.7). ʉʦʜʝʨʞʠʤʦʝ ʩʪʦʣʙʮʦʚ 2 ʠ 9 ʩʜʚʠʥʫʪʦ ʮʠʢʣʠʯʝʩʢʠ 

ʚʥʠʟ ʥʘ 2 ʧʦʟʠʮʠʠ. 

 

 
 

ʈʠʩ. 2.1.2.7. ʇʨʠʤʝʨ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʚʥʠʟ 

 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʸ ʦʜʠʥ ʩʧʦʩʦʙ ʧʝʨʝʤʝʰʠʚʘʥʠʷ (ʧʝʨʝʩʪʘʥʦʚʦʢ) ʧʠʢʩʝʣʝʡ 

ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝ (ʨʠʩ. 2.1.2.8).  
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ʈʠʩ. 2.1.2.8. ʇʨʠʤʝʨ ʥʫʤʝʨʘʮʠʠ ʷʯʝʝʢ ʤʘʪʨʠʮ 

 

ʇʨʦʥʫʤʝʨʫʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʩʝ ʷʯʝʡʢʠ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʩʣʝʚʘ 

ï ʥʘʧʨʘʚʦ ʠ ʩʚʝʨʭʫ ï ʚʥʠʟ (ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʧʠʩʴʤʘ ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʡ 

ʧʠʩʴʤʝʥʥʦʩʪʠ). ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʠʟʣʦʞʝʥʠʷ ʠʜʝʠ ʟʘʧʦʣʥʠʤ ʯʠʩʣʘʤʠ ʪʦʣʴʢʦ 

ʯʝʪʳʨʝ ʩʪʨʦʢʠ. ʗʯʝʡʢʠ ʚʪʦʨʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʧʨʦʥʫʤʝʨʫʝʤ ʩ ʧʦʤʦ-

ʱʴʶ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ (ʜʣʷ ʝʱʸ ʙʦʣʴʰʝʛʦ ʫʧʨʦʱʝʥʠʷ ʠʟʣʦʞʝʥʠʷ ʠʜʝʠ 

ʧʨʦʥʫʤʝʨʫʝʤ ʪʦʣʴʢʦ ʜʚʝ ʩʪʨʦʢʠ ʧʨʘʚʦʡ ʤʘʪʨʠʮʳ). 
ɹʫʜʝʤ ʧʝʨʝʥʦʩʠʪʴ ʩʦʜʝʨʞʠʤʦʝ ʣʝʚʦʡ ʤʘʪʨʠʮʳ ʚ ʧʨʘʚʫʶ ʤʘʪʨʠʮʫ ʚ 

ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ. ɺ ʷʯʝʡʢʫ 1-1 (ʧʝʨʚʦʡ ʫʢʘʟʳʚʘʝʪʩʷ ʥʦʤʝʨ ʩʪʨʦʢʠ, ʘ ʚʪʦ-

ʨʦʡ ʥʦʤʝʨ ʩʪʦʣʙʮʘ) ʧʨʘʚʦʡ ʤʘʪʨʠʮʳ ʟʘʥʝʩʸʤ ʩʦʜʝʨʞʠʤʦʝ ʷʯʝʡʢʠ 3-8 ʣʝʚʦʡ 

ʤʘʪʨʠʮʳ (ʵʪʘ ʷʯʝʡʢʘ ʦʪʤʝʯʝʥʘ ʯʠʩʣʦʤ 32). ɺ ʷʯʝʡʢʫ 1-2 ʧʨʘʚʦʡ ʤʘʪʨʠʮʳ ʧʦ-

ʤʝʩʪʠʤ ʩʦʜʝʨʞʠʤʦʝ ʷʯʝʡʢʠ 2-12 ʣʝʚʦʡ ʤʘʪʨʠʮʳ ʠ ʪ.ʜ. 

ɺʦʟʴʤʸʤ ʢʦʥʢʨʝʪʥʫʶ ʤʘʪʨʠʮʫ ʠ ʚʳʧʦʣʥʠʤ ʫʢʘʟʘʥʥʳʝ ʧʝʨʝʩʪʘʥʦʚʢʠ 

(32-24-7-15-35é). ʈʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʥ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ (ʨʠʩ. 2.1. 2.9). 

 

 
ʈʠʩ. 2.1.2.9. ʇʨʠʤʝʨ ʧʝʨʝʩʪʘʥʦʚʢʠ ʧʠʢʩʝʣʝʡ  
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ʀʪʘʢ, ʧʝʨʝʩʪʘʥʦʚʢʠ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝ ʦʩʫʱʝʩʪʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤ ʬʨʘʛʤʝʥʪʦʤ ʢʣʶʯʘ: 

 
ʅʝʦʙʭʦʜʠʤʦ ʝʱʸ ʨʘʟ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʟʜʝʩʴ ʨʘʩʩʤʦʪʨʝʥ 

ʣʠʰʴ ʫʧʨʦʱʸʥʥʳʡ ʚʘʨʠʘʥʪ ʧʝʨʝʩʪʘʥʦʚʦʢ. ʌʘʢʪʠʯʝʩʢʠ ʢʣʶʯ ʜʦʣʞʝʥ ʩʦʜʝʨ-

ʞʘʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 144 ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʩʝʚʜʦʩʣʫ-

ʯʘʡʥʦʤ ʧʦʨʷʜʢʝ (ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʤ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ). 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʨʷʜʦʢ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʠʢʩʝʣʝʡ ʧʫʪʸʤ ʧʝʨʝʩʪʘʥʦʚʢʠ 

ʩʦʩʝʜʥʠʭ ʛʨʫʧʧ ʧʠʢʩʝʣʝʡ. ɼʣʷ ʧʨʠʤʝʨʘ ʚʦʟʴʤʸʤ ʜʚʝ ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʨʠʮʳ 
8ʭ8 (ʨʠʩ. 2.1.2.10). 

 

 
 

ʈʠʩ. 2.1.2.10. ɼʚʝ ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʨʠʮʳ 

ʆʙʨʘʟʫʝʤ ʛʨʫʧʧʳ ʧʠʢʩʝʣʝʡ, ʦʙʲʝʜʠʥʠʚ ʧʦʧʘʨʥʦ ʩʦʩʝʜʥʠʝ ʩʪʦʣʙʮʳ 

(ʨʠʩ. 2.1.2.11). 

 

 
 

ʈʠʩ. 2.1.2.11. ʇʦʨʷʜʦʢ ʦʙʨʘʟʦʚʘʥʠʷ ʛʨʫʧʧ 
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ɺʳʧʦʣʥʠʤ ʧʝʨʝʩʪʘʥʦʚʢʠ ʩʦʩʝʜʥʠʭ ʛʨʫʧʧ. ʇʝʨʝʤʝʱʝʥʠʷ ʙʫʜʝʤ ʚʝʩʪʠ 

ʧʦʩʪʨʦʯʥʦ. ʇʠʢʩʝʣʴ 1-1 ʧʝʨʝʡʜʸʪ ʚ ʷʯʝʡʢʫ 1-3, ʧʠʢʩʝʣʴ 1-2 ʚ ʷʯʝʡʢʫ 1-4. ʉʦ-

ʜʝʨʞʠʤʦʝ ʷʯʝʝʢ 1-3 ʠ 1-4 ʧʝʨʝʡʜʸʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʷʯʝʡʢʠ 1-1 ʠ 1-2. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʝʨʝʩʪʘʥʦʚʦʢ ʚʩʝʭ ʛʨʫʧʧ ʤʘʪʨʠʮʘ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʨʠʩ. 

2.1.2.12): 

 

 
 

ʈʠʩ. 2.1.2.12. ʇʨʠʤʝʨ ʧʝʨʝʩʪʘʥʦʚʦʢ ʛʨʫʧʧ ʧʦ ʩʪʨʦʢʘʤ 

 

ɿʘʪʝʤ, ʦʙʲʝʜʠʥʠʚ ʧʦʧʘʨʥʦ ʩʪʨʦʢʠ, ʚʳʧʦʣʥʠʤ ʧʝʨʝʩʪʘʥʦʚʢʫ ʛʨʫʧʧ ʧʠʢ-

ʩʝʣʝʡ ʚ ʩʪʦʣʙʮʘʭ (ʨʠʩ.1.3.13). 

 

 

 
 

ʈʠʩ. 2.1.2.13. ʇʨʠʤʝʨ ʧʝʨʝʩʪʘʥʦʚʦʢ ʛʨʫʧʧ ʧʦ ʩʪʦʣʙʮʘʤ 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʠʢʩʝʣʝʡ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠ-

ʮʳ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʨʫʩʩʢʦʡ ʙʫʢʚʳ çʕè. ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʦʩʫʱʝʩʪʚʠʤ ʩ ʧʦ-

ʤʦʱʴʶ ʦʧʝʨʘʮʠʡ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʠ ʧʝʨʝʩʪʘʥʦʚʦʢ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ (ʨʠʩ. 

2.1.2.14). 
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ʈʠʩ. 2.1.2.14. ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʜʣʷ ʩʠʤʚʦʣʘ çʕè 
 

ɺʦʢʨʫʛ ʠʟʦʙʨʘʞʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʩʠʤʚʦʣʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ w = 16 ʧʠʢ-

ʩʝʣʝʡ, ʨʘʟʤʝʩʪʠʤ ʨʘʤʢʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ r = 46 (ʜʚʦʡʥʘʷ ʰʪʨʠʭʧʫʥʢʪʠʨʥʘʷ 

ʨʘʤʢʘ). ʂʨʦʤʝ ʪʦʛʦ, ʥʘʥʝʩʸʤ  q = 10 ʤʘʩʢʠʨʫʶʱʠʭ ʪʦʯʝʢ. ʆʙʱʝʝ ʯʠʩʣʦ ʯʝʨ-

ʥʳʭ ʪʦʯʝʢ (ʧʠʢʩʝʣʝʡ) ʨʘʚʥʦ 72, ʪʦ ʝʩʪʴ ʨʘʚʥʦ ʧʦʣʦʚʠʥʝ ʚʩʝʭ ʧʠʢʩʝʣʝʡ ʛʨʘʬʠ-

ʯʝʩʢʦʡ ʤʘʪʨʠʮʳ.  

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʰʠʬʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʤʝ-

ʰʘʪʴ ʧʠʢʩʝʣʠ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝ.  

ɺ ʤʘʪʨʠʮʝ, ʠʟʦʙʨʘʞʸʥʥʦʡ ʩʣʝʚʘ (ʨʠʩ. 2.1.2.15), ʧʨʦʠʟʚʝʜʝʥʘ ʧʝʨʝʩʪʘ-

ʥʦʚʢʘ ʧʠʢʩʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʩʪʨʦʢ ʚʣʝʚʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʣʝʜʫʶʱʠʤ ʢʣʶʯʦʤ: 

3-4-7-5-5-3-6-11-2-5-4-6 

 
 

ʈʠʩ2.1.2.15. ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʧʠʢʩʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʡ  

ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʚʣʝʚʦ ʠ ʚʥʠʟ 
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ʂʣʶʯ ʩʦʩʪʦʠʪ ʠʟ ʜʚʝʥʘʜʮʘʪʠ ʯʠʩʝʣ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʚʝʣʠʯʠʥʫ 

ʩʜʚʠʛʘ ʚ ʢʘʞʜʦʡ ʩʪʨʦʢʝ. ʏʠʩʣʘ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 11. 

ʇʨʠʚʝʜʸʥʥʳʝ ʯʠʩʣʘ ʚ ʢʣʶʯʝ ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ ʪʘʢ: ʩʦʜʝʨʞʠʤʦʝ ʧʝʨʚʦʡ 

ʩʪʨʦʢʠ ʮʠʢʣʠʯʝʩʢʠ ʩʜʚʠʛʘʝʪʩʷ ʚʣʝʚʦ ʥʘ 3 ʧʦʟʠʮʠʠ, ʩʦʜʝʨʞʠʤʦʝ ʚʪʦʨʦʡ ʩʪʨʦ-

ʢʠ ʮʠʢʣʠʯʝʩʢʠ ʩʜʚʠʛʘʝʪʩʷ ʚʣʝʚʦ ʥʘ 4 ʧʦʟʠʮʠʠ, ʩʦʜʝʨʞʠʤʦʝ ʪʨʝʪʴʝʡ ʩʪʨʦʢʠ 

ʮʠʢʣʠʯʝʩʢʠ ʩʜʚʠʛʘʝʪʩʷ ʚʣʝʚʦ ʥʘ 7 ʧʦʟʠʮʠʡ ʠ ʪ.ʜ. 

ɿʘʪʝʤ ʤʘʪʨʠʮʘ ʧʨʝʪʝʨʧʝʚʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (ʨʠʩ. 

2.1.2.15). ʇʠʢʩʝʣʠ ʧʝʨʝʩʪʘʚʣʷʶʪʩʷ ʧʫʪʸʤ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʩʪʦʣʙʮʦʚ ʚʥʠʟ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʶʯʦʤ: 

2-5-1-4-4-6-10-3-4-5-5 

ʕʪʠ ʯʠʩʣʘ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʪʘʢ: ʩʦʜʝʨʞʠʤʦʝ ʧʝʨʚʦʛʦ ʩʪʦʣʙʮʘ ʮʠʢʣʠ-

ʯʝʩʢʠ ʩʤʝʱʘʝʪʩʷ ʥʘ 2 ʧʦʟʠʮʠʠ ʚʥʠʟ, ʩʦʜʝʨʞʠʤʦʝ ʚʪʦʨʦʛʦ ʩʪʦʣʙʮʘ ʮʠʢʣʠʯʝʩʢʠ 

ʩʤʝʱʘʝʪʩʷ ʥʘ 5 ʧʦʟʠʮʠʡ ʚʥʠʟ ʠ ʪ.ʜ.  

ɼʘʣʴʥʝʡʰʝʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʧʠʢʩʝʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʸʤ ʧʝʨʝʩʪʘʥʦʚ-

ʢʠ ʩʪʦʣʙʮʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʶʯʦʤ (ʨʠʩ. 2.1.2.16): 

5-8-2-10-3-1-12-9-4-6-7-11 

ʕʪʦʪ ʢʣʶʯ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʜʝʨʞʠʪ ʚʩʝ ʯʠʩʣʘ ʦʪ 1 ʜʦ 12 ʚʢʣʶʯʠʪʝʣʴʥʦ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʧʝʨʝʩʪʘʥʦʚʢʠ ʩʪʦʣʙʮʦʚ. 

 

 
 

ʈʠʩ. 2.1.2.16. ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʧʠʢʩʝʣʝʡ ʩ ʧʦʤʦʱʴʶ 

ʦʧʝʨʘʮʠʡ ʧʝʨʝʩʪʘʥʦʚʢʠ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ 

 

ʊʘʢ ʩʦʜʝʨʞʠʤʦʝ ʩʪʦʣʙʮʘ 5 ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʳ ʧʝʨʝʧʠʩʳʚʘʝʪʩʷ ʚ ʥʦʚʫʶ 

ʤʘʪʨʠʮʫ ʚ ʷʯʝʡʢʠ ʧʝʨʚʦʛʦ ʩʪʦʣʙʮʘ. ʉʪʦʣʙʝʮ 8 ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʤʝʩʪʦ ʩʪʦʣʙʮʘ 
2, ʩʪʦʣʙʝʮ 2 ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʳ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʪʨʝʪʠʡ ʩʪʦʣʙʝʮ ʥʦʚʦʡ ʤʘʪʨʠ-

ʮʳ ʠ ʪ.ʜ. ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʝʨʝʩʪʘʥʦʚʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʘʪʨʠʮ. 

ʇʦʩʣʝʜʥʷʷ ʦʧʝʨʘʮʠʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʠʢʩʝʣʝʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʧʨʠʤʝʨʝ ï ʵʪʦ ʧʝʨʝʩʪʘʥʦʚʢʘ ʩʪʨʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʶʯʦʤ (ʨʠʩ. 2.1.2.16): 
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9-3-5-7-2-1-11-12-10-4-6-8 

ʇʨʠʚʝʜʸʥʥʳʝ ʯʠʩʣʘ ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ ʪʘʢ: ʚ ʥʦʚʦʡ ʤʘʪʨʠʮʝ ʚ ʧʝʨʚʳʡ 

ʩʪʦʣʙʝʮ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʦʜʝʨʞʠʤʦʝ ʩʪʦʣʙʮʘ 9 ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʳ, ʚʦ ʚʪʦʨʦʡ 

ʩʪʦʣʙʝʮ ʧʝʨʝʥʦʩʠʪʩʷ ʩʦʜʝʨʞʠʤʦʝ ʩʪʦʣʙʮʘ 3 ʠ ʪ.ʜ. 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʤʦʞʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʠʩʭʦʜʥʫʶ ʛʨʘʬʠʯʝʩʢʫʶ 

ʤʘʪʨʠʮʫ ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ (ʤʝʪʦʜʦʤ ʛʘʤʤʠʨʦʚʘʥʠʷ). ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʘʪʨʠʮ 

ʦʩʫʱʝʩʪʚʠʤ ʧʫʪʸʤ ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʦ ʧʨʘʚʠʣʫ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ ʩʦʜʝʨʞʠ-

ʤʦʛʦ ʩʪʨʦʢ ʠ ʜʚʦʠʯʥʦʡ ʛʘʤʤʳ.  
ɺʳʙʝʨʝʤ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ: ʥʝʯʸʪʥʳʝ ʩʪʨʦʢʠ ʙʫ-

ʜʝʤ ʧʦʨʘʟʨʷʜʥʦ (ʧʦʙʠʪʥʦ) ʩʫʤʤʠʨʦʚʘʪʴ ʩ ʯʠʩʣʦʤ 10100110, ʘ ʯʸʪʥʳʝ ʩʪʨʦʢʠ 

ʩʫʤʤʠʨʦʚʘʪʴ ʩ ʜʚʦʠʯʥʳʤ ʯʠʩʣʦʤ 00011011. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʛʘʤʤʘ ʩʦʩʪʦʠʪ 

ʠʟ ʰʝʩʪʥʘʜʮʘʪʠ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ, ʢʦʪʦʨʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠ (ʯʝʪʳʨʝʞʜʳ) ʧʦʚʪʦ-

ʨʷʶʪʩʷ.  

ʈʝʟʫʣʴʪʘʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʘʪʨʠʮ ʧʦʢʘʟʘʥ ʧʦʜ ʠʟʦʙʨʘʞʝʥʠʝʤ ʩʠʤʚʦ-

ʣʦʚ (ʨʠʩ. 2.1.2.17). 

 
 

ʈʠʩ. 2.1.2.17. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʘʪʨʠʮ ʤʝʪʦʜʦʤ ʛʘʤʤʠʨʦʚʘʥʠʷ 

 

ʉʧʨʘʚʘ ʧʦʢʘʟʘʥʳ ʜʚʝ ʤʘʪʨʠʮʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʩʪʷʤʠ ʤʝʞʜʫ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠʩʭʦʜʥʳʭ ʤʘʪʨʠʮ ʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʤʘʪ-

ʨʠʮ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʦʚ, ʨʘʟʥʦʩʪʥʳʝ ʤʘʪʨʠʮʳ ʦʜʠʥʘʢʦʚʳ. ʕʪʦ ʤʦʞʝʪ 

ʜʘʪʴ ʟʘʮʝʧʢʫ ʜʣʷ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʦʚ. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʢʨʠʧʪʦʘʥʘʣʠʟʘ ʜʣʷ 

ʩʣʫʯʘʝʚ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʡ ʪʦʡ ʞʝ ʛʘʤʤʳ, ʣʠʙʦ ʜʣʷ ʩʣʫʯʘʷ, 

ʢʦʛʜʘ ʧʝʨʠʦʜ ʛʘʤʤʳ ʤʘʣ. 
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ʃʝʛʢʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʝʨʚʦʡ ʠ ʚʦʩʴʤʦʡ ʩʪʨʦʢʘʭ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ 

ʤʘʪʨʠʮ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʩʝʢʨʝʪʥʘʷ ʛʘʤʤʘ. 

ʇʨʠʚʝʜʸʥʥʳʡ ʧʨʠʤʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ 

ʤʘʪʨʠʮʳ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʝʪʦʜʦʤ ʛʘʤʤʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʩʪʨʦ-

ʛʦ ʚʳʧʦʣʥʷʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʪʝʦʨʠʠ: ʧʝʨʠʦʜ ʛʘʤʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʜʠʥʠʮ ʠ ʥʫʣʝʡ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦʤʝʨʥʳʤ (ʨʘʚ-

ʥʦʚʝʨʦʷʪʥʳʤ). 

ʅʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ ʚʣʠʷʥʠʷ ʢʘʯʝʩʪʚʘ ʛʘʤʤʳ ʥʘ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴ 
ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʳ. ɽʩʣʠ ʛʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʠʭ ʥʫʣʝʡ, ʪʦ ʠʩʭʦʜ-

ʥʘʷ ʤʘʪʨʠʮʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ɽʩʣʠ ʛʘʤʤʘ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʝʜʠʥʠʮ, ʪʦ ʧʦʣʫʯʘ-

ʝʪʩʷ ʥʝʛʘʪʠʚ (ʥʘ ʨʠʩ. 2.1.2.18 ʧʦʢʘʟʘʥ ʥʝʛʘʪʠʚ ʙʫʢʚʳ çʏè.) ʇʦʵʪʦʤʫ ʚʩʷʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʨʘʚʥʦʚʝʨʦʷʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʜʠʥʠʮ ʠ ʥʫʣʝʡ ʛʘʤʤʳ ʫʚʝʣʠ-

ʯʠʚʘʝʪ ʰʘʥʩʳ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʦʚ ʥʘ ʚʟʣʦʤ ʰʠʬʨʘ. 

 

 
 

ʈʠʩ. 2.1.2.18. ʅʝʛʘʪʠʚ ʠʟʦʙʨʘʞʝʥʠʷ ʙʫʢʚʳ çʏè 

 

ʆʧʠʩʘʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʨʠʮ ʫʜʦʙʥʦ ʢʦʤʤʝʥʪʠʨʦ-

ʚʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ: ʤʘʪʨʠʮʘ, ʚʝʢʪʦʨ-ʩʪʨʦʢʘ, ʚʝʢʪʦʨ-

ʩʪʦʣʙʝʮ. ʉ ʧʦʤʦʱʴʶ ʤʘʪʨʠʮʳ ʄɽ ʧʨʝʜʩʪʘʚʠʤ ʙʫʢʚʫ çɽè. ʉ ʧʦʤʦʱʴʶ ʤʘʪ-

ʨʠʮʳ MRamka ʩʬʦʨʤʠʨʫʝʤ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʤʢʠ, ʢʦʪʦʨʦʝ ʦʙʨʘʤʣʷʝʪ ʠʟʦʙʨʘ-

ʞʝʥʠʝ ʩʠʤʚʦʣʘ. ʉʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ ʨʝʘʣʠʟʦʚʘʥ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ Mathcad. 
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ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʘʪʨʠʮ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʙʫʢʚʳ çɽè ʠ ʨʘʤ-

ʢʠ ʜʘʥʦ ʥʘ ʩʣʝʜʫʶʱʠʭ ʨʠʩʫʥʢʘʭ (2.1.2.19). 
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ʈʠʩ. 2.1.2.19. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʘʪʨʠʮ 

ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʙʫʢʚʳ çɽè ʠ ʨʘʤʢʠ 

 

ʇʨʦʩʫʤʤʠʨʫʝʤ ʤʘʪʨʠʮʳ ME ʠ MRamka. ʀʟʦʙʨʘʞʝʥʠʝ ʩʠʤʚʦʣʘ ʩ ʨʘʤ-

ʢʦʡ ʧʦ ʧʝʨʠʤʝʪʨʫ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʨʠʩʫʥʢʘʭ (ʨʠʩ2.1.2.20). 

 
 

ʈʠʩ. 2.1.2.20. ʀʟʦʙʨʘʞʝʥʠʝ ʩʠʤʚʦʣʘ çɽè ʩ ʨʘʤʢʦʡ 

 

ʈʠʩʫʥʦʢ ʩʣʝʚʘ (ʨʠʩ. 2.1.2.20) ʧʦʢʘʟʳʚʘʝʪ ʪʨʸʭʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʩʠʤʚʦʣʘ ʩ ʥʘʥʝʩʸʥʥʦʡ ʨʘʤʢʦʡ. ʅʘ ʨʠʩʫʥʢʝ ʩʧʨʘʚʘ ʚʝʨʭʥʠʡ ʩʣʦʡ ʦʪʦʙʨʘʞʘʝʪ 
ʝʜʠʥʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ, ʘ ʥʠʞʥʠʡ ʩʣʦʡ ï ʥʫʣʝʚʳʝ ʵʣʝʤʝʥʪʳ. 

ʆʩʫʱʝʩʪʚʠʤ ʧʝʨʝʩʪʘʥʦʚʢʫ ʚʝʢʪʦʨ - ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ MER ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʢʣʶʯʦʤ: 
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5-3-7-6-8-2-1-4. 

 

 
ɺ ʤʘʪʨʠʮʝ Col ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʝʨʝʩʪʘʥʦʚʢʘ ʩʪʦʣʙʮʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʢʘʟʘʥʥʳʤ ʢʣʶʯʦʤ. 

ʅʘ ʨʠʩʫʥʢʘʭ (ʨʠʩ.1.3.21) ʧʦʢʘʟʘʥʳ ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ MER ʠ ʧʝʨʝʤʝ-

ʰʘʥʥʘʷ ʤʘʪʨʠʮʘ Col. 

 

 
ʈʠʩ. 2.1.2.21. ʀʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ MER ʠ ʧʝʨʝʤʝʰʘʥʥʘʷ ʤʘʪʨʠʮʘ Col 
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ɼʣʷ ʧʝʨʝʩʪʘʥʦʚʢʠ ʩʪʨʦʢ ʩʥʘʯʘʣʘ ʚʳʧʦʣʥʠʤ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʝ ʤʘʪʨʠ-

ʮʳ Col (ʪʘʢʦʚʳ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ Mathcad). 

 

 
 

ʊʝʧʝʨʴ ʧʨʦʠʟʚʝʜʸʤ ʧʝʨʝʩʪʘʥʦʚʢʫ ʩʪʨʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʶʯʦʤ: 

2-4-1-8-5-7-6-3. 

 
ɺʳʧʦʣʥʠʤ ʦʙʨʘʪʥʦʝ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ. 

 

 
ɺ ʤʘʪʨʠʮʝ Row ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʝ MER ʚʳʧʦʣʥʝʥʳ 

ʧʝʨʝʩʪʘʥʦʚʢʠ ʩʪʦʣʙʮʦʚ ʠ ʩʪʨʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʳʤʠ ʢʣʶʯʘʤʠ (ʨʠʩ. 

2.1.2.22). ʅʘ ʨʠʩʫʥʢʝ ʩʧʨʘʚʘ ʩʦʚʤʝʩʪʥʦ ʠʟʦʙʨʘʞʝʥʳ ʠʩʭʦʜʥʘʷ ʠ ʧʝʨʝʤʝh ʘʥ-

ʥʘʷ ʤʘʪʨʠʮʳ. 
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ʈʠʩ. 2.1.2.22. ʈʝʟʫʣʴʪʘʪ ʧʝʨʝʩʪʘʥʦʚʢʠ ʩʪʦʣʙʮʦʚ ʠ ʩʪʨʦʢ 

 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʚʳʧʦʣʥʠʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʩ 

ʧʦʤʦʱʴʶ ʩʭʝʤʳ ʌʝʡʩʪʝʣʷ. ʉʭʝʤʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ. 2.1. 2.23. 

 

 
 

ʈʠʩ. 2.1.2.23. ʉʭʝʤʘ ʌʝʡʩʪʝʣʷ 
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ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʵʪʦʡ ʩʭʝʤʳ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʦʜʥʦʡ ʩʪʨʦʢʠ. ʉʭʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʰʠʬʨʘʪʦʨʦʚ F1 ʠ F2, ʜʚʫʭ ʩʫʤʤʘʪʦʨʦʚ 

ʧʦ ʤʦʜʫʣʶ ʜʚʘ ʄ1 ʠ ʄ2 (ʚʳʧʦʣʥʷʶʪ ʣʦʛʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ ʀʩʢʣʶʯʘʶʱʝʝ 

ʀʃʀ). ʈʝʟʫʣʴʪʘʪʳ ʰʠʬʨʦʚʘʥʠʷ (ʉ1 ʠ ʉ3) ʟʘʚʠʩʷʪ ʦʪ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʰʠʬ-

ʨʘʪʦʨʦʚ F1 ʠ F2 ʠ ʢʣʶʯʝʡ ʂ1 ʠ ʂ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʙʫ-

ʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʠ ʚ ʰʠʬʨʘʪʦʨʘʭ ʪʘʢʞʝ ʨʝʘʣʠʟʫʝʪʩʷ ʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ 

ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ. 

ʀʩʭʦʜʥʘʷ ʩʪʨʦʢʘ ɸɺ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʨʘʚʥʳʭ ʙʣʦʢʘ ɸ ʠ ɺ (ʧʦ ʯʝʪʳʨʝ 
ʙʠʪʘ). ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1.2.1. 

ʊʘʙʣʠʮʘ 2.1.2.1. 

 
 

ɸʥʘʣʦʛʠʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʝʣʘʶʪ ʩ ʩʦʜʝʨʞʠʤʳʤ ʚʩʝʭ ʩʪʨʦʢ ʠʩ-

ʭʦʜʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ. 
ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʰʠʬʨʝ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʠ-

ʤʠ ʫʨʦʚʥʷʤʠ ʟʘʱʠʪʳ. 

ʅʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʰʠʬʨʫʝʪʩʷ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ 

ʠʟʚʝʩʪʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʟʘʱʠʪʳ ʩʠʤʚʦʣʳ ʢʨʠʧʪʦʛʨʘʤʤʳ 

ʟʘʤʝʥʷʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠʤʠ ʤʘʪʨʠʮʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʩʪʘ-

ʥʦʚʢʘ ʠʣʠ ʟʘʤʝʥʘ ʚʩʝʭ ʧʠʢʩʝʣʝʡ. ʅʘ ʪʨʝʪʴʝʤ ʫʨʦʚʥʝ ʧʠʢʩʝʣʠ ʠʟ ʧʝʨʝʤʝʰʘʥ-

ʥʳʭ ʤʘʪʨʠʮ ʧʦʙʠʪʥʦ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦ ʨʘʩʧʳʣʷʝʪʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʦʥʪʝʡʥʝ-

ʨʘʤ. ʅʘ ʯʝʪʚʸʨʪʦʤ ʫʨʦʚʥʝ ʟʘʱʠʪʳ ʨʘʩʩʨʝʜʦʪʦʯʝʥʠʝ ʟʘʥʦʩʠʤʳʭ ʙʠʪʦʚ ʧʨʦʠʩ-

ʭʦʜʠʪ ʥʝ ʣʠʥʝʡʥʦ (ʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ), ʘ, ʥʘʧʨʠʤʝʨ, ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʡ 

ʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʠʥʢʝ ʢʦʥʪʝʡʥʝʨʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʘʜʨʝʩʘ ʮʚʝʪʦʚʳʭ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʬʘʡʣʝ ʚʳʙʠʨʘʶʪ ʧʦ ʩʣʦʞʥʦʤʫ ʟʘʢʦʥʫ. ɿʘʢʦʥ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʷ ʧʠʢʩʝʣʝʡ ʧʦ ʛʨʘʬʠʯʝʩʢʦʤʫ ʢʦʥʪʝʡʥʝʨʫ ʫʜʦʙʥʦ ʚʳʨʘʟʠʪʴ ʩ ʧʦʤʦ-

ʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʚ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ʚʠʜʝ ʢʣʶʯʘ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʫ ʢʘʢʠʤ-ʪʦ ʩʧʦʩʦʙʦʤ ʫʜʘʣʦʩʴ ʧʨʝ-

ʦʜʦʣʝʪʴ ʚʩʝ ʫʨʦʚʥʠ ʟʘʱʠʪʳ, ʢʨʦʤʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ. 

ʇʨʠ ʢʨʠʧʪʦʘʥʘʣʠʟʝ ʤʝʪʦʜʦʤ ʧʝʨʝʙʦʨʘ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʢʣʶʯʝʡ ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʤʘʪʨʠʮʳ ʧʨʠʜʸʪʩ ̫ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. ʋʩʪʨʦʡʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʜʦʣʞʥʦ ʚʦ ʤʥʦʞʝʩʪʚʝ 
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ʪʦʯʝʢ ʛʨʘʬʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʤʛʥʦʚʝʥʥʦ çʫʚʠʜʝʪʴè (ʚʳʜʝʣʠʪʴ, ʚʳʯʠʩʣʠʪʴ) 

ʟʘʤʘʩʢʠʨʦʚʘʥʥʳʡ ʩʠʤʚʦʣ. ʆʜʥʘʢʦ ʧʦʷʚʣʝʥʠʝ ʜʘʞʝ ʥʝʩʢʦʣʴʢʠʭ ʤʘʩʢʠʨʫʶʱʠʭ 

ʪʦʯʝʢ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʥʘʜʸʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʩʠʤʚʦʣʦʚ. 

ʕʪʫ ʤʳʩʣʴ ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩʫʥʦʢ (ʨʠʩ. 2.1.2.24), ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʨʘ-

ʙʦʪʝ ʧʨʦʛʨʘʤʤʳ FineReader 6.0 Professional.  

 

 
ʈʠʩ. 2.1.2.24. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ FineReader 

 

ʊʨʠ ʛʨʫʧʧʳ ʩʠʤʚʦʣʦʚ çʏʇʈʉè ʙʳʣʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʘʰʫʤʣʝʥʳ 

ʤʘʩʢʠʨʫʶʱʠʤʠ ʪʦʯʢʘʤʠ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʤʘʩʢʠʨʫʶʱʠʭ ʪʦʯʝʢ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʫʭʫʜʰʘʣʠʩʴ. ʈʠʩʫʥʦʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ 

ʚʩʝʛʦ ʜʝʚʷʪʠ ʥʦʚʳʭ ʪʦʯʝʢ ʠʩʢʘʟʠʣʦ ʚʩʝ ʯʝʪʳʨʝ ʙʫʢʚʳ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ. ʈʘʟ-

ʤʝʱʝʥʠʝ ʚʦʢʨʫʛ ʩʠʤʚʦʣʦʚ ʰʪʨʠʭʧʫʥʢʪʠʨʥʳʭ ʨʘʤʦʢ ʜʝʣʘʝʪ ʪʝʢʩʪ ʧʦʣʥʦʩʪʴʶ 

ʥʝʯʠʪʘʝʤʳʤ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʝ ʧʝʨʝʤʝʰʠ-

ʚʘʥʠʝ ʧʠʢʩʝʣʝʡ ʚ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʨʠʮʘʭ ʩʪʘʚʠʪ ʘʚʪʦʤʘʪ ʚ ʪʫʧʠʢ. 

ʋʯʘʩʪʠʝ ʯʝʣʦʚʝʢʘ ʧʨʠ ʢʨʠʧʪʦʘʥʘʣʠʟʝ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʧʦʟʥʘʚʘʪʝʣʷ ʦʙʨʘ-

ʟʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʙʦʨʘ ʠ ʘʥʘʣʠʟʘ 

ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʚʘʨʠʘʥʪʦʚ ʚ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʧʦʵʪʦʤʫ ʚʦʟʥʠ-
ʢʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ ʧʨʦʙʣʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʣʦʞʥʳʭ 

ʦʙʨʘʟʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʸ ʦʜʠʥ ʩʧʦʩʦʙ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʠʢʩʝʣʝʡ. ɼʣʷ ʨʝʘʣʠʟʘ-

ʮʠʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʠʜʝʠ ʥʫʞʥʦ ʨʷʜʦʤ ʨʘʟʤʝʩʪʠʪʴ ʯʸʪʥʦʝ ʯʠʩʣʦ ʛʨʘʬʠʯʝʩʢʠʭ 

ʤʘʪʨʠʮ (2, 4, 6, 8, ʠ ʪ.ʜ.). ʈʷʜʦʤ ʨʘʟʤʝʱʸʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʨʠʮʳ ʜʦʣʞʥʳ 

ʦʙʨʘʟʦʚʘʪʴ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʪʘʙʣʠʮʫ (ʤʥʦʛʦʧʠʢʩʝʣʴʥʳʡ ʵʢʨʘʥ) ʩ ʦʙʱʠʤʠ 

ʩʪʦʣʙʮʘʤʠ ʠ ʩʪʨʦʢʘʤʠ. ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʷʪ ʦʧʝʨʘʮʠʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩ ʵʢʨʘ-

ʥʦʤ ʪʘʢ, ʙʫʜʪʦ ʙʳ ʵʪʦ ʝʜʠʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʘʥʳ ʯʝʪʳʨʝ ʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʨʠʮʳ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʙʫʢʚ ʑ, ɹ, ɻ ʠ ɾ (ʨʠʩ. 2.1.2.25). 
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ʈʠʩ. 2.1.2.25. ʄʥʦʛʦʧʠʢʩʝʣʴʥʳʡ ʵʢʨʘʥ 

 

ʉʜʚʠʥʝʤ ʮʠʢʣʠʯʝʩʢʠ ʚʩʝ ʩʪʨʦʢʠ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ, ʥʘ 1, 2, 3, 4, 5, ʠ 

ʪ.ʜ  ʧʦʟʠʮʠʡ ʚʣʝʚʦ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʜʘʥʥʳʡ ʢʣʶʯ ʜʦʣ-

ʞʝʥ ʚʳʙʠʨʘʪʴʩʷ ʧʦ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʤʫ ʟʘʢʦʥʫ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʛʫʣʷʨʥʳʡ 

ʢʣʶʯ ʚʳʙʨʘʥ ʜʣʷ ʣʫʯʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʥʦʚʳʡ 

(ʧʝʨʝʤʝʰʘʥʥʳʡ) ʵʢʨʘʥ (ʨʠʩ. 2.1. 2.26). 
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ʈʠʩ. 2.1.2.26. ʈʝʟʫʣʴʪʘʪ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʤʘʪʨʠʮʳ 

          ʤʥʦʛʦʧʠʢʩʝʣʴʥʦʛʦ ʵʢʨʘʥʘ 

 
ʇʦʩʣʝ ʵʪʦʛʦ ʘʥʘʣʦʛʠʯʥʦ ʜʝʣʘʶʪʩʷ ʮʠʢʣʠʯʝʩʢʠʝ ʩʜʚʠʛʠ ʩʪʦʣʙʮʦʚ ʚʩʝʛʦ 

ʵʢʨʘʥʘ. 
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2.1.3. ʐʠʬʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʫʧʨʘʚʣʷʝʤʳʭ ʦʧʝʨʘʮʠʡ 

 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʤʝʪʦʜʦʚ ʰʠʬʨʦʚʘʥʠʷ ʧʨʦʩʪʳʭ ʚ ʨʝʘʣʠ-

ʟʘʮʠʠ ʠ ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴʶ. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝ-

ʣʠʪʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʩʠʤʤʝʪʨʠʯʥʳʡ ʤʝʪʦʜ ʰʠʬʨʦʚʘʥʠʷ ï ʤʝʪʦʜ ʛʘʤ-

ʤʠʨʦʚʘʥʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʩʥʦʚʥʘʷ ʠʜʝʷ ʰʠʬʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʤʝʥʝ 

ʩʠʤʚʦʣʦʚ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʥʘ ʯʠʩʣʘ ʠ ʩʫʤʤʠʨʦʚʘʥʠʠ ʠʭ ʩ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳ-

ʤʠ ʯʠʩʣʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ çʛʘʤʤʦʡè. ʇʨʠ ʵʪʦʤ ʩʦʩʪʘʚ ʛʘʤʤʳ ʠʟʚʝʩʪʝʥ 

ʪʦʣʴʢʦ ʜʦʚʝʨʝʥʥʳʤ ʣʠʮʘʤ ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʘʭ. 
ʀʟʚʝʩʪʥʳ ʤʝʪʦʜʳ ʚʟʣʦʤʘ ʵʪʦʛʦ ʰʠʬʨʘ [7, 8]. ʉʢʦʤʧʨʦʤʝʪʠʨʦʚʘʪʴ 

ʰʠʬʨ ʤʦʞʥʦ ʚ ʩʣʫʯʘʷʭ ʥʝʰʪʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʤʤʳ (ʥʝʢʘʯʝʩʪʚʝʥʥʳʡ 

ʩʦʩʪʘʚ ʛʘʤʤʳ, ʤʘʣʘʷ ʜʣʠʥʘ ʠʣʠ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʟɹʦʚʘʥʠʝ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʛʘʤʤʳ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʨʘʟʥʳʭ ʩʦʦʙʱʝʥʠʡ).  

ɽʱ yʦʜʥʠʤ ʫʷʟʚʠʤʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʘʜʜʠʪʠʚʥʦʤ ʰʠʬʨʝ ʷʚʣʷʝʪʩʷ ʣʦ-

ʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʰʠʬʨʦ-

ʚʘʥʠʷ. ɼʨʫʛʠʝ ʥʘʟʚʘʥʠʷ ʵʪʦʡ ʦʧʝʨʘʮʠʠ: ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʴ, ʩʫʤʤʠʨʦʚʘʥʠʝ ʧʦ 

ʤʦʜʫʣʶ ʜʚʘ ʙʝʟ ʧʝʨʝʥʦʩʦʚ.  

ʀʟʚʝʩʪʥʦ ʠʥʪʝʨʝʩʥʦʝ ʩʚʦʡʩʪʚʦ ʵʪʦʡ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ: 

MGGM =ÄÄ .   (1) 

ʉʦʦʪʥʦʰʝʥʠʝ (1) ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʣʠʯʠʝ ʯʸʪʥʦʛʦ ʯʠʩʣʘ ʦʜʠʥʘʢʦ-

ʚʳʭ ʩʣʘʛʘʝʤʳʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʧʝʨʘʮʠʠ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ, ʫʥʠʯʪʦʞʘʝʪ 

ʵʪʠ ʩʣʘʛʘʝʤʳʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʠʦʜ ʛʘʤʤʳ ʠ ʧʨʦʠʟʚʝʩʪʠ 

ʣʦʛʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ ʥʘʜ ʩʠʤʚʦʣʘʤʠ ʢʨʠʧʪʦʛʨʘʤʤʳ ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʛʘʤʤʳ (ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʬʘʟʘʤʠ), ʪʦ ʤʦʞʥʦ ʫʥʠ-

ʯʪʦʞʠʪʴ ʛʘʤʤʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʘʶʪʩʷ ʜʘʥʥʳʝ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʀʩʢʣʶ-
ʯʘʶʱʝʝ ʀʃʀ ʥʘʜ ʩʠʤʚʦʣʘʤʠ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ: 

 
ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ  

Tii GG += , 

 ʪʦ ʝʩʪʴ ʵʣʝʤʝʥʪʳ ʛʘʤʤʳ ʧʦʚʪʦʨʷʶʪʩʷ ʩ ʧʝʨʠʦʜʦʤ ʊ ʠ ʧʦʵʪʦʤʫ ʦʥʠ ʦʜʠʥʘʢʦ-

ʚʳʝ. ɽʩʣʠ ʛʘʤʤʘ ʜʚʘʞʜʳ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʜʚʫʭ ʨʘʟʥʳʭ ʪʝʢʩʪʦʚ, 

ʪʦ ʟʘʜʘʯʘ ʢʨʠʧʪʦʘʥʘʣʠʟʘ ʩʪʘʥʦʚʠʪʩʷ ʝʱʸ ʧʨʦʱʝ: ʜʦʩʪʘʪʦʯʥʦ ʚʳʧʦʣʥʠʪʴ ʦʧʝ-

ʨʘʮʠʶ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ ʥʘʜ ʜʚʫʤʷ ʢʨʠʧʪʦʛʨʘʤʤʘʤʠ. 
ʀʟʚʝʩʪʝʥ ʧʨʠʤʝʨ ʥʝʚʝʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʛʘʤʤʠʨʦʚʘʥʠʷ ʚ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Windows 95. ʆʜʥʘ ʠ ʪʘ ʞʝ ʛʘʤʤʘ ʧʨʠʤʝʥʷʣʘʩʴ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʬʘʡʣʘʭ PWL [6]. 

ɺʝʣʠʯʠʥʫ R (2) ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʨʘʟʥʦʩʪʴʶ ʦʪʢʨʳʪʳʭ ʪʝʢʩʪʦʚ (ʩʦʦʙ-

ʱʝʥʠʡ). ʈʘʟʥʦʩʪʴ R ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʘ ʫʩʧʝʰʥʦʤʫ ʢʨʠʧʪʦʘʥʘʣʠʟʫ ʧʫ-

ʪʸʤ ʫʯʸʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʦʪʢʨʳʪʳʭ ʪʝʢʩʪʦʚ ʠʣʠ ʠʩʧʦʣʴʟʦ-
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ʚʘʥʠʷ ʠʟʚʝʩʪʥʳʭ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʏʘʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦ-

ʛʦ ʪʝʢʩʪʘ (ʦʩʦʙʝʥʥʦ ʧʝʨʚʳʝ ʠ ʧʦʩʣʝʜʥʠʝ ʩʪʨʦʢʠ) ʤʦʞʥʦ ʫʛʘʜʘʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʪʦʛʦ, ʯʪʦ ʤʥʦʛʠʝ ʜʦʢʫʤʝʥʪʳ ʠʤʝʶʪ ʩʪʘʥʜʘʨʪʥʫʶ ʬʦʨʤʫ. 

ɽʩʣʠ ʩʜʝʣʘʪʴ ʫʩʧʝʰʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʜʥʦ ʠʟ ʩʦʦʙʱʝʥʠʡ 

ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʩʣʦʚ çHelloè, çʉʦʚʝʨh ʝʥʥʦ ʩʝʢʨʝʪʥʦè, ʣʠʙʦ çʎʝʥʪʨ ï ʖʩʪʘʩʫè 

ʠ ʪ.ʧ., ʪʦ ʣʝʛʢʦ ʜʝʰʠʬʨʦʚʘʪʴ ʧʝʨʚʳʝ ʙʫʢʚʳ ʜʨʫʛʦʛʦ ʩʦʦʙʱʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ 

ʧʨʠʤʝʨ ʢʨʠʧʪʦʘʥʘʣʠʟʘ ʜʚʫʭ ʦʪʢʨʳʪʳʭ ʪʝʢʩʪʦʚ (çʇʦʣʢè ʠ çʇʣʘʥè), ʟʘʰʠʬʨʦ-

ʚʘʥʥʳʭ ʦʜʠʥʘʢʦʚʦʡ ʛʘʤʤʦʡ (139-12-240-7). ʇʨʦʮʝʩʩʳ ʟʘʰʠʬʨʦʚʘʥʠʷ ʠ ʢʨʠʧ-
ʪʦʘʥʘʣʠʟʘ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʪʘʙʣʠʮʝʡ 2.1.3.1. 

ʊʘʙʣʠʮʘ 2.1.3.1 

. 
 ɺʝʣʠʯʠʥʳ ɿʥʘ-

ʯʝʥʠʝ 
ʉʠʤʚʦʣ 

1 
ʉʠʤʚʦʣ 

2 
ʉʠʤʚʦʣ 

3 
ʉʠʤʚʦʣ 

4 

1. ʉʦʦʙʱʝʥʠʝ 

1M  
ʇʦʣʢ 11001111 11101110 11101011 11101010 

2. ʉʦʦʙʱʝʥʠʝ 

2M  

ʇʣʘʥ 11001111 11101011 11100000 11101101 

3. ɻʘʤʤʘ G  139-
12-

240-7 

10001011 00001100 11110000 00000111 

4. ʂʨʠʧʪʦʛʨʘʤʤʘ 

GMK Ä= 11

 

- 01000100 11100010 00011011 11101101 

5. ʂʨʠʧʪʦʛʨʘʤʤʘ 

GMK Ä= 22

 

- 01000100 11100111 00010000 11101010 

6. ʈʘʟʥʦʩʪʴ 

21 KKR Ä=  

- 00000000 00000101 00001011 00000111 

7. ʉʦʦʙʱʝʥʠʝ 

21 MRM Ä=

 

- 11001111 11101110 11101011 11101010 

 

ʂʘʞʜʦʝ ʧʝʨʝʜʘʚʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʠʤʝʨʘ ʩʦʩʪʦʷʣʦ ʠʟ ʯʝ-

ʪʳʨʸʭ ʩʠʤʚʦʣʦʚ. ʉʠʤʚʦʣʳ ʙʳʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʜʚʦʠʯʥʳʝ ʯʠʩʣʘ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ CP-1251. ʇʦʥʷʪʥʦ, ʯʪʦ ʚ ʪʘʙʣʠʮʝ 2.1.3.1. ʧʨʠʚʝʜʸʥ ʧʨʦ-

ʩʪʝʡh ʠʡ ʧʨʠʤʝʨ. ɿʜʝʩʴ ʦʙʘ ʩʦʦʙʱʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʙʫʢʚ. 

ʋʩʧʝʰʥʦ ʧʨʦʠʟʚʝʩʪʠ ʢʨʠʧʪʦʘʥʘʣʠʟ ʢʦʨʦʪʢʠʭ ʰʠʬʨʦʚʦʢ ʤʦʞʥʦ ʣʠʰʴ ʚ ʩʣʫ-

ʯʘʝ, ʝʩʣʠ ʠʟʚʝʩʪʝʥ ʦʜʠʥ ʠʟ ʦʪʢʨʳʪʳʭ ʪʝʢʩʪʦʚ. ʇʨʠ ʥʘʣʠʯʠʠ ʜʣʠʥʥʳʭ ʩʦʦʙʱʝ-

ʥʠʡ ʧʨʠ ʢʨʠʧʪʦʘʥʘʣʠʟʝ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʪʢʨʳʪʳʭ 

ʪʝʢʩʪʦʚ (ʤʦʜʝʣʴ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ) ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʢʨʠʧʪʦʘʥʘʣʠʟʘ, 

ʥʘʧʨʠʤʝʨ, ʪʝʩʪ ʂʘʟʠʩʢʠ [8]. 
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ʈʘʟʥʦʩʪʴ R ʧʦʢʘʟʳʚʘʝʪ çʨʘʩʩʪʦʷʥʠʝè ʤʝʞʜʫ ʩʠʤʚʦʣʘʤʠ ʜʚʫʭ ʩʦʦʙ-

ʱʝʥʠʡ. ɼʣʷ ʧʝʨʚʳʭ ʩʠʤʚʦʣʦʚ ʜʚʫʭ ʦʪʢʨʳʪʳʭ ʪʝʢʩʪʦʚ ʨʘʟʥʦʩʪʴ R = 0. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʝʨʚʳʝ ʩʠʤʚʦʣʳ ʚ ʵʪʠʭ ʩʦʦʙʱʝʥʠʷʭ ʦʜʠʥʘʢʦʚʳʝ. ʏʝʤ ʤʝʥʴʰʝ 

ʟʥʘʯʝʥʠʝ R, ʪʝʤ ʙʣʠʞʝ ʚ ʘʣʬʘʚʠʪʝ ʥʘʭʦʜʷʪʩʷ ʜʘʥʥʳʝ ʜʚʝ ʙʫʢʚʳ. ʇʦʩʣʝʜʥʷʷ 

ʩʪʨʦʢʘ ʪʘʙʣʠʮʳ 2.1.3.1. ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʙʱʝʥʠʷ 

M1 ʧʨʠ ʥʝʠʟʚʝʩʪʥʦʤ ʩʦʩʪʘʚʝ ʛʘʤʤʳ G, ʥʦ ʠʟʚʝʩʪʥʦʤ (ʠʣʠ ʫʛʘʜʘʥʥʦʤ) ʩʦʦʙ-

ʱʝʥʠʠ M2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʘʜʜʠʪʠʚʥʦʤ ʤʝʪʦʜʝ ʰʠʬʨʦʚʘʥʠʷ ʠʟ-ʟʘ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ 
(ʦʙʨʘʪʠʤʦʩʪʠ) ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ ʠ ʥʝʰʪʘʪʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʛʘʤʤʳ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʝʩʪʠ ʢʨʠʧʪʦʘʥʘʣʠʟ ʠ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʜʘʞʝ ʙʝʟ ʟʥʘʥʠʷ ʛʘʤʤʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʨʘʩʩʤʦʪʨʝʥʠʝ ʰʠʬʨʘ, ʫ ʢʦʪʦʨʦʛʦ ʥʝʪ ʧʦʜʦʙʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ. 

ʇʦʚʳʩʠʪʴ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴ ʘʜʜʠʪʠʚʥʦʛʦ ʰʠʬʨʘ ʤʦʞʥʦ ʟʘ ʩʯʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʫʧʨʘʚʣʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʰʠʬʨʦʚʘʥʠʷ [6, 9]. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʡ ʢʨʠʧʪʦʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ 

ʩʝʘʥʩʘ ʩʚʷʟʠ ʥʝ ʦʜʥʦʡ, ʘ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʰʠʬʨʫʶʱʠʭ ʦʧʝʨʘʮʠʡ. ɺ 

ʵʪʦʡ ʢʨʠʧʪʦʩʠʩʪʝʤʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʟʥʘʯʝʥʠʷ ʛʘʤʤʳ ʚʘʨʴʠʨʫʶʪʩʷ ʦʧʝʨʘʮʠʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʚʳʧʦʣʥʷʝʤʳʝ ʥʘʜ ʦʪʢʨʳʪʳʤ ʪʝʢʩʪʦʤ (ʥʘ ʧʝʨʝʜʘʯʝ) ʠ ʥʘʜ 

ʢʨʠʧʪʦʛʨʘʤʤʦʡ (ʥʘ ʧʨʠʸʤʝ). ʇʨʠʯʸʤ ʥʘ ʧʝʨʝʜʘʯʝ ʠ ʧʨʠʸʤʝ ʦʧʝʨʘʮʠʠ ʟʘʰʠʬ-

ʨʦʚʘʥʠʷ ʠ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʯʝʨʝʜʦʚʘʪʴʩʷ ʩʠʥʭʨʦʥʥʦ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 
ʥʘ ʧʝʨʝʜʘʯʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʩʣʦʞʝʥʠʝ ʩʠʤʚʦʣʘ ʦʪʢʨʳʪʦʛʦ 

ʪʝʢʩʪʘ ʩ ʵʣʝʤʝʥʪʦʤ ʛʘʤʤʳ, ʪʦ ʥʘ ʧʨʠʸʤʝ ʥʫʞʥʦ ʚʳʯʝʩʪʴ ʛʘʤʤʫ ʠʟ ʧʦʣʫʯʝʥ-

ʥʦʡ ʢʨʠʧʪʦʛʨʘʤʤʳ. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʜʦʣʞʥʘ ʦʩʫ-

ʝɦʩʪʚʣʷʪʴʩʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʛʘʤʤʳ, ʢʦʪʦʨʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʷʝʪ ʠ 

ʚʠʜ ʚʳʧʦʣʥʷʝʤʦʡ ʦʧʝʨʘʮʠʠ ʠ ʫʯʘʩʪʚʫʝʪ ʚ ʵʪʠʭ ʦʧʝʨʘʮʠʷʭ. 

ʅʘ ʨʠʩ. 2.1.3.1 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ ʩ ʫʧʨʘʚʣʷʝʤʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʰʠʬʨʦʚʘʥʠʷ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʵʪʦʡ ʩʠ-

ʩʪʝʤʳ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Electronics Workbench 

Multisim 8.2.12 Pro [10]. 

ʀʤʠʪʘʮʠʷ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥ ʢʨʠʧʪʦʩʠʩʪʝʤʳ ʦʩʫ-

ʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʘʨʠʬʤʝʪʠʢʦ-ʣʦʛʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 74281J. ʏʝ-
ʪrʨʸʭʙʠʪʥʳʡ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ M ʧʦʜʘʚʘʣʩʷ ʥʘ ʚʭʦʜ ɸ ʧʝʨʚʦʛʦ ʘʨʠʬʤʝʪʠʢʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ɸʃʋ). ʏʝʪʳʨʸʭʙʠʪʥʘʷ ʛʘʤʤʘ G ʧʦʜʘʚʘʣʘʩʴ ʥʘ ʚʭʦʜʳ 

ɺ ʢʘʞʜʦʛʦ ɸʃʋ. ɺʠʜ ʚʳʧʦʣʥʷʝʤʦʡ ʦʧʝʨʘʮʠʠ ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʩʪʦʨʦʥʝ ʟʘʜʘ-

ʚʘʣʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʢʦʜʘ ʇʂ1. ʋʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ S ʥʘ 

ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʢʦʜʘ ʇʂ2. 

ʉʠʛʥʘʣʳ ʩ ʚʳʭʦʜʦʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʢʦʜʦʚ ʧʦʜʘʚʘʣʠʩʴ ʥʘ ʫʧʨʘʚʣʷʶʱʠʝ 

ʰʠʥʳ ɸʃʋ. ʀʤʝʥʥʦ ʵʪʠ ʩʠʛʥʘʣʳ ʦʧʨʝʜʝʣʷʣʠ ʚʠʜ ʚʳʧʦʣʥʷʝʤʳʭ ɸʃʋ ʦʧʝʨʘ-

ʮʠʡ. ʂʨʠʧʪʦʛʨʘʤʤʘ K ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʚʳʭʦʜʝ F ʧʝʨʚʦʛʦ ɸʃʋ. ʈʘʩʰʠʬʨʦ-

ʚʘʥʠʝ ʢʨʠʧʪʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ ʩ ʧʦʤʦʱʴʶ ʚʪʦ-

ʨʦʛʦ ɸʃʋ. ɺʳʧʦʣʥʷʝʤʳʝ ʦʧʝʨʘʮʠʠ ʩʠʥʭʨʦʥʥʦ ʠʟʤʝʥʷʣʠʩʴ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 

ʛʘʤʤʳ. ʇʨʠʥʷʪʳʡ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ M` ʧʦʷʚʣʷʣʩʷ ʥʘ ʚʭrʦʜʝ F ʚʪʦʨʦʛʦ ɸʃʋ. 
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ʈʠʩ. 2.1.3.1 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʨʠʧʪʦʩʠʩʪʝʤʳ 

 

ɺ ʢʘʯʝʩʪʚʝ ʰʠʬʨʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʣʦʛʠʯʝʩʢʠʝ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠ 

ʠʭ ʢʦʤʙʠʥʘʮʠʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1.3.2. 

ɺ ʪʘʙʣʠʮʝ 2.1.3.2 ʧʨʠʥʷʪʳ ʦʙʦʟʥʘʯʝʥʠʷ:  

M - ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ (ʩʦʦʙʱʝʥʠʝ); G - ʛʘʤʤʘ; K  - ʢʨʠʧʪʦʛʨʘʤʤʘ; Ä 

- ʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ (ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʴ); ¤- ʣʦʛʠʯʝ-

ʩʢʘʷ ʦʧʝʨʘʮʠʷ ʨʘʚʥʦʟʥʘʯʥʦʩʪʴ; ç+è - ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʩʣʦʞʝʥʠʝ;.  

çïè - ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʚʳʯʠʪʘʥʠʝ; ʯʝʨʪʘ ʥʘʜ ʧʝʨʝʤʝʥʥʳʤʠ ʦʙʦʟʥʘ-

ʯʘʝʪ ʣʦʛʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ ʠʥʚʝʨʩʠʠ. 

ʇʝʨʚʳʝ 11 ʦʧʝʨʘʮʠʡ ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʘʙʦʪʫ ʩ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ. 

ʆʩʪʘʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ. 

ɿʘʜʘʯʝʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʢʦʜʦʚ ʇʂ1 ʠ ʇʂ2 ʷʚʣʷʣʦʩʴ ʩʠʥʭʨʦʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʦʙʨʘ-

ʟʦʚʘʪʝʣʝʡ ʢʦʜʦʚ ʇʂ1 ʠ ʇʂ2 ʙʳʣʠ ʨʘʟʥʳʝ, ʪʘʢ ʢʘʢ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʚʭʦʜʥʳʭ 
ʚʦʟʜʝʡʩʪʚʠʷʭ (ʛʘʤʤʘ G) ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʢʦʜʦʚ ʜʦʣʞʥʳ ʬʦʨʤʠʨʦʚʘʪʴ ʨʘʟʥʳʝ 

ʚʳʭʦʜʥʳʝ (ʫʧʨʘʚʣʷʶʱʠʝ) ʩʠʛʥʘʣʳ S ʠ S̀ . 
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ʊʘʙʣʠʮʘ 2.1.3.2 

 ʆʧʝʨʘʮʠʠ 

ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʩʪʦʨʦʥʝ 

ʆʧʝʨʘʮʠʠ 

ʥʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ 

1. ʅʝʨʘʚʥʦʟʥʘʯʥʦʩʪʴ 

GMK Ä=  
ʅʝʨʘʚʥʦʟʥʘʯʥʦʩʪʴ 

GKM Ä=`  

2. ʈʘʚʥʦʟʥʘʯʥʦʩʪʴ 

GMK Ä= M= ¤G  

ʈʘʚʥʦʟʥʘʯʥʦʩʪʴ  

GKM Ä=` K= ¤G  

3. ʉʣʦʞʝʥʠʝ GMK +=  ɺʳʯʠʪʘʥʠʝ GKM -=`  

4. ɺʳʯʠʪʘʥʠʝ GMK -=  ʉʣʦʞʝʥʠʝ GKM +=`  

5. ɺʳʯʠʪʘʥʠʝ MGK -=  ɺʳʯʠʪʘʥʠʝ KGM -=`  

6. ʀʥʚʝʨʩʠʷ ʦʪ ʩʫʤʤʳ 

GMK +=  

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʨʘʟʥʦʩʪʴ 

GKM -=`  

7. ʀʥʚʝʨʩʠʷ ʦʪ ʨʘʟʥʦʩʪʠ 

GMK -=  

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʫʤʤʘ 

GKM +=`  

8. ʀʥʚʝʨʩʠʷ ʦʪ ʨʘʟʥʦʩʪʠ 

MGK -=  

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʨʘʟʥʦʩʪʴ 

KGM -=`  

9. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʫʤʤʘ 

GMK +=  

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʨʘʟʥʦʩʪʴ 

GKM -=`  

10. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʨʘʟʥʦʩʪʴ 

GMK -=  
ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʫʤʤʘ 

GKM +=`  

11. ʋʤʥʦʞʝʥʠʝ GMK Ö=  ɼʝʣʝʥʠʝ GKM /=  

12. ɼʝʣʝʥʠʝ GMK /=  ʋʤʥʦʞʝʥʠʝ GKM Ö=  

13. ɼʝʣʝʥʠʝ MGK /=  ɼʝʣʝʥʠʝ KGM /=  

14. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ 
),( GMfK =  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ 

),(1 GKfM -=  

15. ɸʣʛʝʙʨʘʠʯʝʩʢʠʝ 
sn GMK °=  

ɸʣʛʝʙʨʘʠʯʝʩʢʠʝ 
n sGKM @=  

 

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʢʦʜʦʚ ʤʦʞʥʦ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘ-

ʤʠ: ʛʨʘʬʠʯʝʩʢʠ (ʩ ʧʦʤʦʱʴʶ ʢʘʨʪ ʂʘʨʥʦ ʠ ʜʠʘʛʨʘʤʤ ɺʝʡʯʘ), ʘʥʘʣʠʪʠʯʝʩʢʠ 

(ʤʝʪʦʜʳ ʂʚʘʡʥʘ, ʄʘʢ-ʂʣʘʩʢʠ, ʥʝʦʧʨʝʜʝʣʸʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ) ʠ ʩ ʧʦʤʦ-
ʱʴʶ ʛʨʘʬʠʯʝʩʢʠʭ ʩʠʤʚʦʣʦʚ, ʠʥʪʝʨʧʨʝʪʠʨʫʶʱʠʭ ʙʫʣʝʚʳ ʬʫʥʢʮʠʠ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʩʧʦʩʦʙʳ ʩʠʥʪʝʟʘ (ʤʠʥʠʤʠʟʘʮʠʠ) ʪʨʫʜʦʸʤʢʠ ʠ ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʯʠʩʣʝ ʧʝʨʝʤʝʥʥʳʭ ʙʦʣʝʝ 5é6. ʇʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʢʨʠʧʪʦʩʠʩʪʝʤʳ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʢʦʜʦʚ 

ʩʠʥʪʝʟʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʘ Logic Converter (ʣʦʛʠʯʝʩʢʠʡ ʢʦʥʚʝʨʪʦʨ), 

ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ ʩʠʩʪʝʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ Mul-

tisim 8.2.12 Pro. ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʢʦʜʦʚ 

ʩ ʯʠʩʣʦʤ ʘʨʛʫʤʝʥʪʦʚ 8¢n . ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ, 
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ʦʧʠʩʳʚʘʶʱʠʭ ʨʘʙʦʪʫ ʇʂ, ʜʦʩʪʘʪʦʯʥʦ ʚ ʢʦʥʚʝʨʪʦʨ ʚʚʝʩʪʠ ʪʘʙʣʠʮʫ ʠʩʪʠʥʥʦ-

ʩʪʠ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʨʘʙʦʪʫ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʢʦʜʘ. ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ 

ʩʭʝʤʳ ʇʂ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʧʦʨʷʜʦʢ ʚʳʙʦʨʘ ʣʦʛʠʯʝʩʢʠʭ ʠ ʘʨʠʬʤʝʪʠʯʝ-

ʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʪʝʢʩʪʘ. 

ɹʝʟʫʩʣʦʚʥʦ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʡ ʢʨʠʧʪʦʩʠʩʪʝʤʳ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʦʚʝʨʝʥʥʫʶ ʦʧʝʨʘʮʠʶ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ. ʂʨʦʤʝ ʪʦʛʦ, 
ʘʥʘʣʦʛʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʦʧʝʨʘʮʠʷ ñʨʘʚʥʦʟʥʘʯʥʦʩʪʴò, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʠʥʚʝʨʩʠʝʡ ʦʪ ʦʧʝʨʘʮʠʠ ʀʩʢʣʯʁʘʶʱʝʝ ʀʃʀ.  

ʊʘʙʣʠʮʘ 2.1.3.3 

ˉ 

ʧ/ʧ 

 

ʂʣʶʯ 

  A 

 

ɻʘʤʤʘ  

0B1B2B3B

(BCDE) 

ʆʧʝʨʘʮʠʷ 

ʋʧʨʘʚʣʷʁ -

ʱʠʝ ʩʠʛʥʘʣʳ  

0123 SSSS  
ʄod CN 

0 0 0  0  0  0 
 

 

GM Ä  

0  1  1  0 

1 x 
1 0 0  0  0  1 0  1  1  0 

2 0 0  0  1  0 0  1  1  0 

3 0 0  0  1  1 0  1  1  0 

4 0 0  1  0  0 

GM Ä  

1  0  0  1 

1 x 
5 0 0  1  0  1 1  0  0  1 

6 0 0  1  1  0 1  0  0  1 

7 0 0  1  1  1 1  0  0  1 

8 0 1  0  0  0 
GM -  

0  1  1  0 
0 0 

9 0 1  0  0  1 0  1  1  0 

10 0 1  0  1  0 
GM -  

0  1  1  0 
0 0 

11 0 1  0  1  1 0  1  1  0 

12 0 1  1  0  0 

GM +  

1  0  0  1 

0 1 
13 0 1  1  0  1 1  0  0  1 

14 0 1  1  1  0 1  0  0  1 

15 0 1  1  1  1 1  0  0  1 

 

ɺ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ GMGM ¤=¤  ʵʢʚʠʚʘ-

ʣʝʥʪʥʳ ʦʧʝʨʘʮʠʠ ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʠ GMÄ , ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʪʨʠ ʦʧʝʨʘʮʠʠ 

ʧʨʠ ʰʠʬʨʦʚʘʥʠʠ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ, ʪʘʢ ʢʘʢ ʢʨʠʧʪʦʛʨʘʤʤʳ ʜʣʷ ʥʠʭ ʙʫʜʫʪ ʦʜʠ-
ʥʘʢʦʚʳʤʠ. 
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ɺ ʪʘʙʣʠʮʝ 2.1.3. 3 ʩʠʤʚʦʣʦʤ çʭè ʦʙʦʟʥʘʯʝʥʳ ʙʝʟʨʘʟʣʠʯʥʳʝ ʩʦʩʪʦʷʥʠʷ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʢʦʜʘ (ʇʂ). ɺʭʦʜ ʫʩʪʨʦʡʩʪʚʘ Mod ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʫʶ ʦʧʝʨʘ-

ʮʠʶ ʚʳʧʦʣʥʷʝʪ ɸʃʋ: ʣʦʛʠʯʝʩʢʫʶ ʠʣʠ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ. ɺʭʦʜʳ 0123 SSSS   ʠ 

Mod ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʚʙrʨʘʪʴ ʦʜʥʫ ʠʟ 32-ʭ ʚʦʟʤʦʞʥʳʭ ʦʧʝʨʘʮʠʡ ʜʘʥʥʦʛʦ ɸʃʋ. 

ɼʣʷ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʳ ʩʦʩʪʘʚʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʘʷ ʧʦ ʬʦʨʤʝ ʪʘʙʣʠʮʘ 

ʠʩʪʠʥʥʦʩʪʠ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʢʦʥʚʝʨʪʦʨʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʠʥʪʝʟ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʢʦʜʦʚ, ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.1.3.2. 
 

 
 

ʈʠʩ. 2.1.3.2 ʃʦʛʠʯʝʩʢʠʡ ʢʦʥʚʝʨʪʦʨ XLC1 ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʬʨʘʛʤʝʥʪʘ ʪʘʙʣʠʮʳ 

ʠʩʪʠʥʥʦʩʪʠ (S3) 

 

ʉ ʧʦʤʦʱʴʶ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʚʝʨʪʦʨʘ ʠ ʪʘʙʣʠʮʳ 2.1.3.3 ʙʳʣʠ ʧʦʣʫʯʝ-
ʥʳ ʚʳʨʘʞʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʨʘʙʦʪʫ ʇʂ1, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʧʝʨʝʜʘʶʱʝʡ 

ʩʪʦʨʦʥʝ: 

2203 BAÙBA==SS  2212 ABÙBA==SS , 3Mod B=      

(3) 322 SCN =BAÙBA= .  

ɸʥʘʣʦʛʠʯʥʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʇʂ2, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ 

ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ. 

2323232303 BABÙBBAÙBABÙBBA==SS

2323232312 BABÙBBAÙBBAÙBBA==SS 3Mod B= ,

22 ABÙBA=NC . 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʚʳʨʘʞʝʥʠʡ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʳʝ ʩʭʝʤʳ ʜʚʫʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʢʦʜʦʚ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠ ʠʩʩʣʝʜʦʚʘʥʥʘʷ 
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ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʣʘ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʯʝʪʳʨʸʭ ʦʧʝʨʘʮʠʡ: ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ, ʨʘʚʥʦʟʥʘʯʥʦʩʪʴ, ʩʣʦ-

ʞʝʥʠʝ ʠ ʚʳʯʠʪʘʥʠʝ. ʇʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʪʘʥʠʷ ʬʦʨʤʠʨʦʚʘʣʩʷ ʥʘ ʚʭrʦʜʝ 

ɸʃʋ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ. ʉʤʝʥʘ ʩʝʘʥʩʦʚʦʛʦ ʢʣʶʯʘ ʠʤʠʪʠʨʦʚʘʣʘʩʴ ʩ ʧʦ-

ʤʦʱʴʶ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ɸ. ʉʭʝʤʘ ʤʦʜʝʣʠ ʢʨʠʧʪʦʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ ʥʘ 

ʨʠʩʫʥʢʝ 2.1.3.3. 

ʀʩʭʦʜʥʳʡ ʪʝʢʩʪ, ʧʨʠʥʷʪʳʡ ʪʝʢʩʪ, ʛʘʤʤʘ ʠ ʢʨʠʧʪʦʛʨʘʤʤʘ ʦʪʦʙʨʘʞʘ-

ʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʠʥʜʠʢʘʪʦʨʦʚ U3éU6. ɿʥʘʯʝʥʠʷ ʛʘʤʤʳ ʠ ʧʝʨʝʜʘʚʘʝʤʳʡ 
ʪʝʢʩʪ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʪʦʨʘ ʩʣʦʚ XWG1 (Word Generator).  

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʢʦʜʦʚ ʇʂ1 ʠ ʇʂ2 ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʨʠʩʫʥʢʘ 2.1.3.3. 

ʂʘʢ ʠ ʚʩʷʢʘʷ ʠʤʠʪʘʮʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʥʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʦʡ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʠ ʧʨʠʥʠʤʘʣʦʩʴ, ʯʪʦ ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʘʤʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʯʝʪʳʨʸʤ ʧʨʦʚʦʜʘʤ. ɺ ʨʝʘʣʴʥʦʡ ʢʨʠʧʪʦʩʠʩʪʝʤʝ ʩʚʷʟʴ ʜʦʣʞʥʘ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʜʚʫʭʧʨʦʚʦʜʥʦʡ ʣʠʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʦʧʝʨʘʥʜʳ, ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʚ ʢʨʠʧʪʦʩʠʩʪʝʤʝ, ʷʚʣʷʶʪʩʷ ʯʝʪr-

ʨʸʭʨʘʟʨʷʜʥʳʤʠ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ. ɼʠʘʧʘʟʦʥʳ ʠʟʤʝʥʝʥʠʷ ʯʠʩʝʣ ʩʦʩʪʘʚʣʷʣʠ 

150 ¢¢M  ʠ 150 ¢¢G . ɺ ʜʝʡʩʪʚʫʶʱʝʡ ʢʨʠʧʪʦʩʠʩʪʝʤʝ ʨʘʟʨʷʜʥʦʩʪʴ 

ʦʧʝʨʘʥʜʦʚ ʜʦʣʞʥʘ ʙʳʪʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʨʝʘʣʴʥʦʡ ʢʨʠʧʪʦʩʠʩʪʝʤʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʨʠʧʪʦʛʨʘʤʤʳ ʚʦʟʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʮʝʣʳʭ, ʥʦ ʠ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ. 

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʪʦʣʴʢʦ ʯʝʪʳʨʝ ʰʠʬʨʫ-

ʶʱʠʝ ʦʧʝʨʘʮʠʠ: ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ, ʨʘʚʥʦʟʥʘʯʥʦʩʪʴ, ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʩʣʦ-

ʞʝʥʠʝ ʠ ʚʳʯʠʪʘʥʠʝ. ʀʤʠʪʘʮʠʷ ʩʤʝʥʳ ʢʣʶʯʝʡ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʪʦʣʴʢʦ ʜʣʷ 
ʜʚʫʭ ʪʘʙʣʠʮ ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʥʘʯʝʥʠʡ ʛʘʤʤʳ ʠ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʚʝʜʸʥʥʳʝ ʫʧʨʦʱʝʥʠʷ, ʤʦʜʝʣʴ ʢʨʠʧʪʦʩʠʩʪʝʤʳ ʩ ʫʧʨʘʚ-

ʣʷʝʤʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʰʠʬʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʘ ʧʨʦʚʝʨʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʩʠʩʪʝʤʳ, ʚʳʙʨʘʪʴ ʚʠʜʳ ʣʦʛʠʯʝʩʢʠʭ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʠʤʠʪʠʨʦ-

ʚʘʪʴ ʩʤʝʥʫ ʩʝʘʥʩʦʚʦʛʦ ʢʣʶʯʘ, ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʨʠʧʪʦʩʠ-

ʩʪʝʤʳ. 
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ʈʠʩ. 2.1.3.3. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʢʨʠʧʪʦʩʠʩʪʝʤʳ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʭʦʜ ʦʪ ʦʧʝʨʘʥʜʦʚ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʚʠʜʘ ʢ ʚʝʱʝ-

ʩʪʚʝʥʥʳʤ ʯʠʩʣʘʤ ʫʚʝʣʠʯʠʚʘʝʪ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ʰʠʬʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ. ʇʨʠ ʵʪʦʤ 
ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʝʨʘʮʠʡ ʥʝ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ ʩʠʤʤʝʪʨʠʠ, ʠ ʛʘʤʤʫ ʥʝʣʴʟʷ 

ʫʥʠʯʪʦʞʠʪʴ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʚʫʭ ʢʨʠʧʪʦʛʨʘʤʤ (ʜʘʞʝ ʟʘʰʠʬʨʦ-

ʚʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʡ ʛʘʤʤʳ).  

ʈʘʟʨʷʜʥʦʩʪʴ ʛʘʤʤʳ ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʦʚ ʦʧʝʨʘʮʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʟʘʰʠʬʨʦʚʘʥʠʠ ʦʪʢʨʪrʦʛʦ ʪʝʢʩʪʘ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʩʴʤʠʨʘʟʨʷʜʥʦʡ ʛʘʤʤʳ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʜʦ 256 ʨʘʟ-

ʣʠʯʥʳʭ ʣʦʛʠʯʝʩʢʠʭ, ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʠʭ ʢʦʤʙʠ-

ʥʘʮʠʡ. 
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2.1.4. ʄʥʦʛʦʘʣʬʘʚʠʪʥʳʡ ʘʜʘʧʪʠʚʥʳʡ ʰʠʬʨ 

 

ʆʜʥʦʘʣʬʘʚʠʪʥʳʝ ʰʠʬʨʳ ʥʝ ʷʚʣʷʶʪʩʷ ʢʨʠʧʪʦʩʪʦʡʢʠʤʠ ʠʟ-ʟʘ ʠʤʝʶ-

ʱʝʡʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʙʫʢʚ ʚ ʦʪʢʨʳʪʦʤ ʪʝʢʩʪʝ. ʅʘ 

ʨʠʩʫʥʢʝ 2.1.4.1 ʧʦʢʘʟʘʥʘ ʛʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʷ 

ʩʪʨʦʯʥʳʭ ʨʫʩʩʢʠʭ ʙʫʢʚ ʚ ʢʥʠʛʝ [11]. ɻʠʩʪʦʛʨʘʤʤʘ ʧʦʣʫʯʝʥʘ ʧʫʪʸʤ ʦʙʨʘʙʦʪʢʠ 

ʪʝʢʩʪʘ, ʩʦʜʝʨʞʘʚʰʝʛʦ 1,05 ʤʠʣʣʠʦʥʘ ʩʠʤʚʦʣʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʳʣʦ 786 ʪʳ-

ʩʷʯ ʨʫʩʩʢʠʭ ʩʪʨʦʯʥʳʭ ʙʫʢʚ. 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2.1.4.1. ʘʙʩʦʣʶʪʥʘʷ ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ ʙʫʢʚ 

ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʫ 

ʫʩʧʝʰʥʦ ʧʨʦʠʟʚʝʩʪʠ ʜʝʰʠʬʨʘʮʠʶ ʜʣʠʥʥʦʡ ʢʨʠʧʪʦʛʨʘʤʤʳ, ʩʦʟʜʘʥʥʦʡ ʤʝʪʦ-

ʜʦʤ ʦʜʥʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ. ʏʘʱʝ ʚʩʝʛʦ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʦʤ ʪʝʢ-

ʩʪʝ ʚʩʪʨʝʯʘʣʠʩʴ ʩʪʨʦʯʥʳʝ ʛʣʘʩʥʳʝ ʙʫʢʚʳ çʦè, çʝè, çʠè, çʘè. ʈʝʞʝ ʜʨʫʛʠʭ ʨʫʩ-

ʩʢʠʭ ʩʪʨʦʯʥʳʭ ʙʫʢʚ ʧʦʧʘʜʘʣʠʩʴ çʰè, çʵè, çʲè, çʸè. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʤʚʦʣʦʚ 

ʙʫʜʝʪ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʠʟ ʢʦʪʦ-

ʨʦʡ ʙʝʨʫʪ ʪʝʢʩʪ, ʧʦʜʚʝʨʛʘʝʤʳʡ ʦʙʨʘʙʦʪʢʝ. ʊʘʢ ʧʨʠ ʘʥʘʣʠʟʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʟʘʛʣʘʚʥʳʭ ʙʫʢʚ ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʷ 

ʙʫʢʚʳ çʕè. ʕʪʦ ʦʙʲʷʩʥʠʣʦʩʴ ʪʝʤ, ʯʪʦ ʢʥʠʛʘ [11] ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʠ ʚ ʪʝʢʩʪʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʦʩʴ ʩʣʦʚʦ çʕɺʄè. 
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ʈʠʩ. 2.1.4.1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʨʦʯʥʳʭ ʙʫʢʚ ʚ ʦʪʢʨʳʪʦʤ ʪʝʢʩʪʝ 

 

ʅʘ ʨʠʩʫʥʢʝ 2.1.4.1. ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʦʪʣʦʞʝʥʳ ʧʦʨʷʜʢʦʚʳʝ 

ʥʦʤʝʨʘ ʙʫʢʚ ʚ ʘʣʬʘʚʠʪʝ. ʇʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʦʪʣʦʞʝʥʳ ʘʙʩʦʣʶʪʥʳʝ ʯʘʩʪʦ-

ʪʳ ʧʦʷʚʣʝʥʠʷ ʩʪʨʦʯʥʳʭ ʙʫʢʚ ʚ ʪʝʢʩʪʝ. 
ʄʥʦʛʦʘʣʬʘʚʠʪʥʳʝ ʰʠʬʨʳ ʟʘʤʝʥʳ ʧʦʚʳʰʘʶʪ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʣʦʤʘ ʠ ʤʥʦʛʦʘʣʬʘʚʠʪʥʳʭ ʰʠʬʨʦʚ, ʢʦ-

ʪʦʨʳʝ ʧʨʦʜʦʣʞʘʶʪ ʥʘʩʣʝʜʦʚʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘ-

ʩʪʦʪʳ ʧʦʷʚʣʝʥʠʷ ʩʠʤʚʦʣʦʚ. 
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ʅʘ ʨʠʩ. 2.1.4.2 ʧʦʢʘʟʘʥʳ ʛʠʩʪʦʛʨʘʤʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʰʠʬʨʦʚʘʥʠʠ 

ʪʨʸʭʩʦʪ ʙʫʢʚ çɸè (ʨʠʩ. 2.1.4.2 ʘ) ʠ ʪʨʸʭʩʦʪ ʙʫʢʚ çɻè (ʨʠʩ. 2.1.4.2 ʙ) ʤʥʦʛʦʘʣ-

ʬʘʚʠʪʥʳʤ ʰʠʬʨʦʤ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʦʡ ʙʫʢʚʝ ʩʪʘʚʠʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʠʥʪʝʨʚʘʣ 

ʟʘʤʝʥ [12]. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ 

(ʫ ʥʠʭ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ ʠ ʜʠʩʧʝʨʩʠʠ). ʕʪʦ ʜʘʸʪ ʟʘʮʝʧʢʫ 

ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʢʨʠʧʪʦʘʥʘʣʠʟʘ.  

 

..  

ʘ)            ʙ) 
ʈʠʩ. 2.1.4.2. ɻʠʩʪʦʛʨʘʤʤʳ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʠʧʪʦʘʥʘʣʠʟʘ 

 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʰʠʬʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʨʠʧʪʦʛʨʘʤʤʳ ʚ ʚʠʜʝ ʨʘʚʥʦʤʝʨʥʦʡ ʩʤʝʩʠ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠ-

ʩʝʣ. ʈʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʝʣ ʢʨʠʧʪʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʨʠʟʥʘʢʦʚ ʠʜʝʘʣʴʥʦʛʦ ʰʠʬʨʘ. 

ʈʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ʚ ʢʨʠʧʪʦʛʨʘʤʤʝ 

ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʰʠʬʨʦʚʘʥʠʷ ʚʝʜʸʪʩʷ ʘʥʘʣʠʟ ʧʦʣʫʯʘʶʱʝʛʦʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʝʣ ʰʠʬʨʦʛʨʘʤʤʳ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʝʧʨʝʨʳʚʥʦ ʩʪʨʦʠʪʩʷ ʛʠ-

ʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʯʝʨʝʜʥʳʝ ʵʣʝʤʝʥʪʳ ʰʠʬʨʦʚʢʠ ʬʦʨʤʠ-

ʨʫʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʧʦʧʘʣʠ ʚ ʪʝ ʤʝʩʪʘ ʚʳʭʦʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ, ʛʜʝ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʚʘʣʳ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ (ʚʘʨʴʠʨʦʚʘʥʠʷ) ʧʦ-
ʣʦʞʝʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʢʨʠʧʪʦʛʨʘʤʤʳ ʥʘ ʯʠʩʣʦʚʦʡ ʦʩʠ ʠʤʝʝʪʩʷ ʙʣʘ-

ʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʧʨʠ ʰʠʬʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʦʘʣʬʘʚʠʪʥʘʷ ʟʘʤʝʥʘ ʠ 

ʠʥʪʝʛʨʘʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ [12]. ɸʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ ʪʘʢʦʚ, ʯʪʦ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʘʥʘʣʠʟ ʚʳʭʦʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʪʘʢʘʷ ʢʦʨʨʝʢʮʠʷ (ʘʜʘʧʪʘʮʠʷ) ʰʠʬʨʘ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʙʣʠʞʝʥʠʝ ʬʦʨʤʠ-

ʨʫʝʤʦʛʦ ʤʥʦʞʝʩʪʚʘ ʯʠʩʝʣ ʢ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ. 

ʄʥʦʛʦʘʣʬʘʚʠʪʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʢʘʞʜʳʡ ʩʠʤʚʦʣ 

ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʤʥʦʛʦʢʨʘʪʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʪʘʙʣʠʮʝ ʟʘʤʝʥ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʫʯʘʩʪʢʘʭ ʯʠʩʣʦʚʦʡ ʦʩʠ. ɺ ʪʘʙʣʠʮʝ 2.1.4.1 ʧʨʠʚʝʜʸʥ ʬʨʘʛʤʝʥʪ ʥʝʢʦʪʦʨʦʡ 

ʫʧʨʦʱʸʥʥʦʡ ʪʘʙʣʠʮʳ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ. ʇʨʠ ʵʪʦʤ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʙʫʢʚʘ çʝè ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʪʝʢʩʪʝ ʯʘʱʝ ʜʨʫʛʠʭ, ʘ ʙʫʢʚʘ çʜè - ʨʝʞʝ 
ʜʨʫʛʠʭ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʜʣʷ ʙʫʢʚʳ çʝè ʚʳʜʝʣʝʥʦ 6 ʠʥʪʝʨʚʘʣʦʚ ʤʥʦʛʦʘʣʬʘ-

ʚʠʪʥʦʡ ʟʘʤʝʥʳ, ʘ ʜʣʷ ʙʫʢʚʳ çʜè - ʪʦʣʴʢʦ 2. 

ʊʘʙʣʠʮʘ 2.1.4.1 
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ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʰʠʬʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ 
ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ (ʊʄɿ). ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʫʞʥʦ ʟʘʰʠʬʨʦʚʘʪʴ 

ʬʨʘʟʫ çʛʜʝ ʘʙʙʘè. ʐʠʬʨʦʚʢʫ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʙʝʩʢʦʥʝʯʥʳʤ ʯʠʩʣʦʤ ʩʧʦʩʦʙʦʚ. 

ʇʨʠ ʵʪʦʤ ʢʘʞʜʫʶ ʙʫʢʚʫ ʜʦʧʫʩʪʠʤʦ ʟʘʤʝʥʷʪʴ ʣʶʙʳʤ ʚʝʱʝʩʪʚʝʥʥʳʤ ʯʠʩʣʦʤ 

ʠʟ ʫʢʘʟʘʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ʇʨʠʚʝʜʸʤ ʜʚʝ ʢʨʠʧʪʦʛʨʘʤʤʳ ʜʣʷ ʫʢʘʟʘʥʥʦʡ ʬʨʘʟʳ: 

15,33 ï 9,101 ï 22,99 ï 18,06 ï 14,57 ï 2,331 ï 5,064 

7,105 ï 1,102 ï 12,98 ï 8,473 ï 10,16 ï 14,91 ï 23,26 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʰʠʬʨʝ ʧʦʩʣʝ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʯʠʩʣʘ. ʕʪʦ ʜʘʸʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʦʜʠʥ ʠʟ ʧʨʝʜʝʣʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʚʳʙʠʨʘʪʴ ʧʦ ʩʣʫʯʘʡʥʦʤʫ ʟʘʢʦʥʫ 

[12]. ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʥʘʭʦʜʠʪʴ ʦʯʝʨʝʜʥʦʡ ʧʨʝʜʝʣ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʯʪʦʙʳ ʬʦʨʤʠʨʫʝʤʦʝ ʯʠʩʣʦ ʢʨʠʧʪʦʛʨʘʤʤʳ ʧʦʧʘʣʦ ʚ ʟʦʥʫ ʥʘʠʙʦʣʴʰʝʛʦ 

ʧʨʦʚʘʣʘ (ʚ ʟʦʥʫ ʛʣʦʙʘʣʴʥʦʡ ʚʧʘʜʠʥʳ) ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ. 
ɼʣʷ ʰʠʬʨʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʳʤ (ʧʦʜʩʪʨʘʠʚʘʝʤʳʤ) ʰʠʬʨʦʤ ʥʝʦʙʭʦʜʠ-

ʤʦ ʧʦʩʪʦʷʥʥʦ ʨʝʰʘʪʴ ʦʙʨʘʪʥʫʶ ʟʘʜʘʯʫ ʰʠʬʨʦʚʘʥʠʷ: ʧʦ ʥʘʡʜʝʥʥʦʤʫ ʯʠʩʣʫ ʚ 

ʚʳʭʦʜʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ (ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʟʦʥʝ ʛʣʦʙʘʣʴʥʦʡ ʚʧʘʜʠʥʳ) ʚʳʙʠ-

ʨʘʪʴ ʪʘʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʧʘʜʸʪ ʚ 

ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʛʠʩʪʦʛʨʘʤʤʳ. 

ʉʣʝʜʫʶʱʠʡ ʨʠʩʫʥʦʢ ʠʣʣʶʩʪʨʠʨʫʝʪ ʵʪʫ ʠʜʝʶ. ʇʦʩʣʝ ʟʘʰʠʬʨʦʚʘʥʠʷ 

ʦʯʝʨʝʜʥʦʛʦ ʩʠʤʚʦʣʘ ʛʠʩʪʦʛʨʘʤʤʘ ʜʦʩʪʨʘʠʚʘʝʪʩʷ (ʧʦʧʦʣʥʷʝʪʩʷ). ʅʘ ʛʠʩʪʦ-

ʛʨʘʤʤʝ ʚʳʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (ʧʠʢ), ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

(ʛʣʦʙʘʣʴʥʘʷ ʚʧʘʜʠʥʘ) ʠ ʧʨʦʚʘʣʳ (ʣʦʢʘʣʴʥʳʝ ʚʧʘʜʠʥʳ). ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʨʠʧ-

ʪʦʛʨʘʤʤʳ ʚʝʜʸʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʩʪʝʧʝʥʴʶ 

ʚʳʨʦʚʥʷʪʴ ʠʤʝʶʱʝʝʩʷ ʚʳʭʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 
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ʈʠʩ. 2.1.4.3. ɻʠʩʪʦʛʨʘʤʤʘ ʚʳʭʦʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʚʘʣ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚ ʠʥʪʝʨʚʘʣʝ ʯʠʩʝʣ [Ci, Ci+1]. ʇʫʩʪʴ ʧʨʠ ʵʪʦʤ ʜʣʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʧʦʜʳʥʪʝʛʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ f(x): 

 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʛʣʫʙʠʥʫ ʛʣʦʙʘʣʴʥʦʡ ʚʧʘʜʠʥʳ, ʛʝʥʝʨʠʨʫ-

ʝʪʩʷ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ a ʠʟ ʠʥʪʝʨʚʘʣʘ [Ci, Ci+1]. ʇʦ ʪʘʙʣʠʮʝ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ 

ʟʘʤʝʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʘ I, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʠʬʨʫʝ-

ʤʦʤʫ ʩʠʤʚʦʣʫ. ʇʦ ʠʟʚʝʩʪʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ a 

ʠ ʚʝʣʠʯʠʥʝ ʠʥʪʝʛʨʘʣʘ I, ʥʘʭʦʜʷʪ ʟʥʘʯʝʥʠʝ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

b: 

b = j(a,I) 

ʇʦʣʫʯʝʥʥʳʝ ʯʠʩʣʘ ʘ ʠ b ʧʝʨʝʜʘʶʪ ʚ ʣʠʥʠʶ. ʕʪʠ ʯʠʩʣʘ ʷʚʣʷʶʪʩʷ ʵʣʝ-

ʤʝʥʪʘʤʠ ʢʨʠʧʪʦʛʨʘʤʤʳ (ʰʠʬʨʦʚʢʦʡ). ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʝʜʝʣʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ: ʩʥʘʯʘʣʘ ʚʳʙʠʨʘʪʴ b, ʘ ʧʦʪʦʤ ʚʳ-

ʯʠʩʣʷʪʴ a. 

ʅʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ ʠʟʚʝʩʪʥʳ ʚʠʜ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʧʦʜʳʥʪʝʛʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ) ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʪʘʙʣʠʮʳ ʤʥʦ-

ʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ. ʕʪʠ ʜʚʘ ʵʣʝʤʝʥʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʢʨʝʪʥʳʤ ʩʝʘʥʩʦʚʳʤ 

ʢʣʶʯʦʤ. ʇʦʵʪʦʤʫ ʧʨʦʮʝʩʩ ʜʝʰʠʬʨʘʮʠʠ ʢʨʠʧʪʦʛʨʘʤʤʳ ʥʝ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜ-

ʥʝʥʠʡ. ʆʥ ʩʚʦʜʠʪʩʷ ʢ ʚʳʯʠʩʣʝʥʠʶ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʧʦ ʠʟʚʝʩʪʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʨʠʥʷʪʦʛʦ ʩʠʤʚʦʣʘ ʧʦ ʪʘʙʣʠʮʝ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʘ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʧʘʜʸʪ ʚ 

ʟʦʥʫ ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʦʚʘʣʘ, ʘ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ b ʩʣʫʯʘʡʥʦ 

ʦʢʘʞʝʪʩʷ ʚ ʦʜʥʦʡ ʠʟ ʟʦʥ ʛʠʩʪʦʛʨʘʤʤʳ.  
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ɺʝʣʠʯʠʥʫ b ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʠʙʣʠʟʠʪʴ ʢ ʦʜʥʦʡ ʠʟ ʣʦʢʘʣʴʥʳʭ ʚʧʘʜʠʥ 

ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ (ʵʪʘ ʚʝʣʠʯʠʥʘ ʜʘʞʝ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʚ ʟʦʥʫ ʛʣʦʙʘʣʴʥʦʡ ʚʧʘʜʠ-

ʥʳ). ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʸʪʳ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

b ʧʨʠ ʠʤʝʶʱʝʤʩʷ ʟʥʘʯʝʥʠʠ ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ a, ʧʦʦʯʝʨʸʜʥʦ 

ʚʳʙʠʨʘʷ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʛʨʘʣʘ I ʠʟ ʪʘʙʣʠʮʳ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘ-

ʤʝʥʳ. ʇʨʠ ʨʘʩʯʸʪʝ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ b ʞʝʣʘʪʝʣʴʥʦ ʥʝ ʜʦʧʫ-

ʩʪʠʪʴ ʧʦʧʘʜʘʥʠʝ ʵʪʦʛʦ ʯʠʩʣʘ ʚ ʟʦʥʫ ʧʠʢʘ ʛʠʩʪʦʛʨʘʤʤʳ. ɺʩʝ ʜʨʫʛʠʝ ʨʝʟʫʣʴʪʘ-

ʪʳ ʨʘʩʯʸʪʦʚ ʷʚʣʷʶʪʩʷ ʧʨʠʝʤʣʝʤʳʤʠ. 
ɺʳʧʦʣʥʠʤ ʦʮʝʥʢʫ ʯʠʩʣʘ ʠʥʪʝʨʚʘʣʦʚ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʚʳʭʦʜʥʦʛʦ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ. ʏʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ k ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʢʦʥ-

ʪʨʦʣʷ ʚʳʭʦʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʬʦʨʤʫʣʝ ʉʪʝʨʞʝʩʩʘ [13]: 

k º 3,32 lg n    (1) 

ʛʜʝ n - ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ (ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ) ʚ ʢʨʠʧʪʦʛʨʘʤʤʝ. 

ʊʘʙʣʠʮʘ 2.1.4.2 ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʮʝʥʢʫ ʯʠʩʣʘ ʠʥ-

ʪʝʨʚʘʣʦʚ ʚ ʛʠʩʪʦʛʨʘʤʤʝ k ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ (ʯʠʩʣʘ ʩʠʤʚʦʣʦʚ) ʟʘʰʠʬ-

ʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ n. 

ʊʘʙʣʠʮʘ 2.1.4.2 

 

ʉ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʰʠʬʨʦʚʘʥʠʠ ʢʘʞʜʳʡ ʩʠʤʚʦʣ ʦʪʢʨʳʪʦʛʦ ʪʝʢ-
ʩʪʘ s ʟʘʤʝʥʷʝʪʩʷ ʜʚʫʤʷ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ (n = 2s), ʪʦ ʧʨʠ ʜʣʠʥʝ ʦʪ-

ʢʨʳʪʦʛʦ ʪʝʢʩʪʘ (ʩʦʦʙʱʝʥʠʷ) s = 500 ʩʠʤʚʦʣʦʚ ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ k ʥʘ ʛʠʩʪʦ-

ʛʨʘʤʤʝ ʦʮʝʥʠʚʘʝʪʩʷ ʯʠʩʣʦʤ 10, 96. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʨʷʜʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʙʣʠʮʳ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘ-

ʤʝʥʳ. ʊʘʙʣʠʮʘ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ ʩʣʫʞʠʪ ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʩʪʦʨʦʥʝ ʜʣʷ 

ʟʘʤʝʥʳ ʩʠʤʚʦʣʘ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ. ʕʪʦ 

ʯʠʩʣʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʟʥʘʯʝʥʠʶ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. ʅʘ ʧʨʠʸʤ-

ʥʦʡ ʩʪʦʨʦʥʝ ʪʘʙʣʠʮʘ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʟʥʘʯʝʥʠʷ ʧʨʠʥʷʪʦʛʦ ʩʠʤʚʦʣʘ ʧʦ ʚʝʣʠʯʠʥʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ, ʚʳ-

ʯʠʩʣʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʦʚ 
ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. ʊʘʙʣʠʮʘ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʨʷʜʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʙʣʠʮʳ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘ-

ʤʝʥʳ. 

1. ɺʥʘʯʘʣʝ ʥʫʞʥʦ ʟʘʜʘʪʴʩʷ ʜʣʠʥʦʡ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ, ʧʦʜʣʝʞʘʱʝʛʦ 

ʰʠʬʨʦʚʘʥʠʶ. ʇʫʩʪʴ Smax = 50000 ʩʠʤʚʦʣʦʚ. ʊʦʛʜʘ ʯʠʩʣʦ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠ-

ʩʝʣ, ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʢʨʠʧʪʦʛʨʘʤʤʘ, n = 100000. 

2. ʇʦ ʬʦʨʤʫʣʝ (1) ʩʣʝʜʫʝʪ ʦʮʝʥʠʪʴ ʯʠʩʣʦ ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʪʝʨʚʘʣʦʚ 

ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ. ɼʣʷ ʚʳʙʨʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ Smax ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ k = 17,6. 

3. ʆʧʨʝʜʝʣʠʪʴ ʦʙʱʝʝ ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ ʚ ʪʘʙʣʠʮʝ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ 

ʟʘʤʝʥʳ t, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘ ʦʜʠʥ ï ʜʚʘ ʧʦʨʷʜʢʘ ʙʦʣʴʰʝ ʯʠʩʣʘ k. ʂʨʦʤʝ 

ʪʦʛʦ, ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ ʚ ʊʄɿ ʜʦʣʞʥʦ ʙʳʪʴ ʚ 3é4 ʨʘʟʘ ʙʦʣʴʰʝ ʯʠʩʣʘ ʩʠʤʚʦ-

n 100 1000 10000 100000 1000000 

k 7,64 10,96 14,28 17,6 20,92 
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ʣʦʚ ʚ ʘʣʬʘʚʠʪʝ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ ʚ ʪʘʙʣʠ-

ʮʝ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 176é1760. ʇʨʠʤʝʤ t = 1000. 

4. ʅʘʡʪʠ ʩʫʤʤʫ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʯʘʩʪʦʪ ʩʠʤʚʦʣʦʚ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ 

 
ɿʜʝʩʴ r ï ʯʠʩʣʦ ʩʠʤʚʦʣʦʚ ʚ ʘʣʬʘʚʠʪʝ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ (r = 256 ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʭ ʩʠʤʚʦʣʦʚ ʪʘʙʣʠʮʳ CP-1251 ʠ r = 33 ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʪʦʣʴʢʦ ʨʫʩʩʢʠʭ ʩʪʨʦʯʥʳʭ ʠʣʠ ʟʘʛʣʘʚʥʳʭ ʙʫʢʚ); gi- ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʯʘʩʪʦʪʘ. 

ʅʦʨʤʠʨʦʚʘʥʥʳʝ ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʷ ʩʠʤʚʦʣʦʚ ʚ ʦʪʢʨʳʪʦʤ ʪʝʢʩʪʝ gi 

ʧʦʣʫʯʘʶʪ ʧʫʪʸʤ ʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʳʭ ʯʘʩʪʦʪ ʥʘ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʘʙʩʦ-

ʣʶʪʥʦʡ ʯʘʩʪʦʪʳ. 

5. ɺʳʯʠʩʣʠʪʴ ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ ʟʘʤʝʥ ʜʣʷ ʢʘʞʜʦʛʦ i-ʛʦ ʩʠʤʚʦʣʘ ʘʣ-

ʬʘʚʠʪʘ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ: 

 
ɼʣʷ ʧʨʠʤʝʨʘ ʚʳʯʠʩʣʠʤ ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ ʟʘʤʝʥ ʜʣʷ ʙʫʢʚ çʘè ʠ çʙè: 

 
5. ɿʘʜʘʪʴ ʜʠʘʧʘʟʦʥ (ʰʠʨʠʥʫ) ʛʠʩʪʦʛʨʘʤʤʳ ʠ ʝʸ ʧʦʣʦʞʝʥʠʝ ʥʘ ʯʠʩʣʦ-

ʚʦʡ ʦʩʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʘʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ amin ʠ bmax (ʵʪʦ ʜʣʷ ʩʣʫʯʘʝʚ, ʢʦ-

ʛʜʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʠʥʪʝʛʨʘʣ ʧʨʠʥʠʤʘʝʪ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ). 

ɿʘʜʘʪʴ ʰʠʨʠʥʫ ʠ ʧʦʣʦʞʝʥʠʝ ʥʘ ʯʠʩʣʦʚʦʡ ʦʩʠ ʪʘʙʣʠʮʳ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘ-
ʤʝʥʳ, ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ Imin ʠ Imax. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʩʚʷ-

ʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʧʦʜʳʥʪʝ-

ʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ:  

, 

ʘ Imin º 0. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ f(x) = x4 ʧʨʘʚʘʷ ʛʨʘʥʠʮʘ 
ʜʣʷ ʪʘʙʣʠʮʳ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
ɺʳʯʠʩʣʠʪʴ ʰʠʨʠʥʫ ʦʜʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʟʘʤʝʥ: 

 
ʇʫʩʪʴ D = 0,1.  

6. ʉʦʩʪʘʚʠʪʴ ʪʘʙʣʠʮʫ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ, ʚ ʢʦʪʦʨʦʡ ʰʠʨʠʥʘ 

ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ʟʘʤʝʥ ʨʘʚʥʘ D, ʘ ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ ʟʘʤʝʥ ʨʘʚʥʦ t. ɺʩʝ ʠʥ-

ʪʝʨʚʘʣʳ ʟʘʤʝʥ ʦʙʨʘʟʫʶʪ ʥʝʧʨʝʨʳʚʥʳʡ ʠʥʪʝʨʚʘʣ ʯʠʩʝʣ ʰʠʨʠʥʦʡ DĿt. ɼʣʷ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʫʯʘʷ DĿt = 0,1Ŀ1000 = 100. ʂʘʞʜʦʤʫ ʠʥʪʝʨʚʘʣʫ ʟʘʤʝʥ ʩʪʘʚʷʪ 
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ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʜʠʥ ʠʟ ʩʠʤʚʦʣʦʚ ʘʣʬʘʚʠʪʘ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ. ʇʨʠ ʵʪʦʤ ʯʠʩʣʦ 

ʠʥʪʝʨʚʘʣʦʚ ʟʘʤʝʥ ʜʣʷ ʙʫʢʚʳ çʘè ʨʘʚʥʦ ta, ʜʣʷ ʙʫʢʚʳ çʙè ʨʘʚʥʦ tʙ ʠ ʪ.ʜ. ʀʥ-

ʪʝʨʚʘʣʳ ʟʘʤʝʥ ʜʣʷ ʢʘʞʜʦʛʦ ʩʠʤʚʦʣʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʯʠʩʣʦʚʦʡ ʦʩʠ ʚ ʩʣʫ-

ʯʘʡʥʦʤ ʧʦʨʷʜʢʝ. 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʪʘʙʣʠʮʳ ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʡ ʟʘʤʝʥʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʵʣʝʤʝʥʪʦʚ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ. ɺʪʦʨʳʤ ʵʣʝʤʝʥʪʦʤ ʢʣʶʯʘ ʷʚʣʷʝʪʩʷ ʚʠʜ ʧʦʜʳʥ-

ʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʰʠʬʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʘʜʘʧʪʠʚʥʦʛʦ ʤʥʦ-
ʛʦʘʣʬʘʚʠʪʥʦʛʦ ʰʠʬʨʘ. 

ʇʨʠʤʝʨ 1. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʰʠʬ-

ʨʦʚʘʪʴ ʙʫʢʚʫ çʚè. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʢʣʶʯʝʚʦʛʦ ʵʣʝʤʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʙ-

ʣʠʮʘ 2.1.4.1. ɺʪʦʨʳʤ ʵʣʝʤʝʥʪʦʤ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ ʷʚʣʷʝʪʩʷ ʚʠʜ ʧʦʜʳʥʪʝ-

ʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ. ʇʫʩʪʴ  

f(x) = x4. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʥʘ ʧʨʝʜʳʜʫʱʠʭ 

ʰʘʛʘʭ ʰʠʬʨʦʚʘʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʛʣʦʙʘʣʴʥʘʷ ʚʧʘʜʠʥʘ ʚ ʜʠʘʧʘʟʦʥʝ ʯʠʩʝʣ 

[7é9).  

ɼʣʷ ʟʘʰʠʬʨʦʚʘʥʠʷ ʙʫʢʚʳ çʚè ʧʦ ʩʣʫʯʘʡʥʦʤʫ ʟʘʢʦʥʫ ʠʟ ʪʘʙʣʠʮʳ 

2.1.4.1.  ʚʳʙʠʨʘʝʪʩʷ ʦʜʠʥ ʠʟ ʯʝʪʳʨʸʭ ʠʥʪʝʨʚʘʣʦʚ ʟʘʤʝʥ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚʳ-
ʙʨʘʥ ʠʥʪʝʨʚʘʣ 3, ʪʦ ʝʩʪʴ (17é18]. ʀʟ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʣʫʯʘʡ-

ʥʦʝ ʯʠʩʣʦ, ʥʘʧʨʠʤʝʨ, I = 17,58. 

ɼʣʷ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʚʘʣʘ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʣʫʯʘʡʥʦʝ 

ʯʠʩʣʦ a ʠʟ ʠʥʪʝʨʚʘʣʘ [7é9). ʇʫʩʪʴ a = 8,02. ʉ ʫʯʸʪʦʤ ʬʦʨʤʫʣʳ ʅʴʶʪʦʥʘ-

ʃʝʡʙʥʠʮʘ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʧʦʣʫʯʘʝʤ: 

 
ʈʘʩʯʸʪ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʜʘʸʪ ʟʥʘʯʝʥʠʝ: b = 

8,0242448. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʘ ʯʠʩʣʘ a ʠ b ʧʦʧʘʣʠ ʚ ʟʦʥʫ ʛʣʦʙʘʣʴʥʦʡ ʚʧʘʜʠ-

ʥʳ.  

ʇʨʠʤʝʨ 2. 

ʀʩʧʦʣʴʟʫʝʤ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʯʠʩʣʘ, ʧʨʠʚʝʜʸʥʥʳʝ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʧʨʠʤʝʨʝ, ʥʦ ʜʨʫʛʫʶ ʧʦʜʳʥʪʝʛʨʘʣʴʥʫʶ ʬʫʥʢʮʠʶ: 

 
ɼʣʷ ʵʪʦʡ ʬʫʥʢʮʠʠ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

 
b = 3,46Ŀ108 

ʇʨʠʚʝʜʸʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʦʜʥʠʭ ʚʠʜʘʭ ʧʦʜʳʥʪʝ-

ʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʩʝʷʥʠʝ ʯʠʩʝʣ ʤʘʣʦʝ, ʘ ʧʨʠ ʜʨʫʛʠʭ ʙʦʣʴʰʦʝ. 
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ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʞʝʣʘʪʝʣʴʥʦ ʚʳʙʨʘʪʴ ʬʫʥʢ-

ʮʠʶ, ʫ ʢʦʪʦʨʦʡ ʩ ʠʟʤʝʥʝʥʠʝʤ ʘʨʛʫʤʝʥʪʘ ʤʝʥʷʶʪʩʷ ʘʤʧʣʠʪʫʜʘ ʠ ʯʘʩʪʦʪʘ ʢʦ-

ʣʝʙʘʥʠʡ. ɻʨʘʬʠʢ ʧʦʜʦʙʥʦʡ ʬʫʥʢʮʠʠ ʧʨʠʚʝʜʸʥ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. 

ʊʘʢʦʡ ʛʨʘʬʠʢ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʚʠʜʘ: 

 
ʂʦʵʬʬʠʮʠʝʥʪʳ A, B ʠ ʉ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ 

ʢʣʶʯʘ. 

 

 
 

ʈʠʩ. 2.1.4.4. ɻʨʘʬʠʢ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ 
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2.2. ɸʩʠʤʤʝʪʨʠʯʥʳʝ ʰʠʬʨʳ  
 

ɸʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ (ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʰʠʬ-
ʨʳ) ʠʩʧʦʣʴʟʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʥʝʦʙʨʘʪʠʤʳʝ ʠʣʠ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʬʫʥʢʮʠʠ. 

ʕʪʠ ʬʫʥʢʮʠʠ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤ ʩʚʦʡʩʪʚʦʤ: ʧʨʠ ʟʘʜʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʘʨʛʫ-

ʤʝʥʪʘ x ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ f(x). ʆʜʥʘʢʦ ʝʩʣʠ 

ʠʟʚʝʩʪʥʦ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ y = f(x), ʪʦ ʥʝʪ ʧʨʦʩʪʦʛʦ ʧʫʪʠ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʟʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʘ x.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʨʠʧʪʦʩʠʩʪʝʤʳ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

1. ʈʘʟʣʦʞʝʥʠʝ ʙʦʣʴʰʠʭ ʯʠʩʝʣ ʥʘ ʧʨʦʩʪʳʝ ʤʥʦʞʠʪʝʣʠ (ʘʣʛʦʨʠʪʤ RSA, 

ʘʚʪʦʨʳ ð ʈʘʡʚʝʩʪ, ʐʘʤʠʨ ʠ ɸʜʣʝʤʘʥ ð Rivest, Shamir, Adleman). 

2. ɺʳʯʠʩʣʝʥʠʝ ʣʦʛʘʨʠʬʤʘ ʠʣʠ ʚʦʟʚʝʜʝʥʠʝ ʚ ʩʪʝʧʝʥʴ (ʘʣʛʦʨʠʪʤ DH, 

ʘʚʪʦʨʳ ð ɼʠʬʬʠ ʠ ʍʝʣʤʘʥ). 

3. ɺʳʯʠʩʣʝʥʠʝ ʢʦʨʥʝʡ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 
4. ʕʣʣʠʧʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʝʡʰʠʡ ʧʨʠʤʝʨ çʥʝʦʙʨʘʪʠʤʳʭè ʬʫʥʢʮʠʡ. ʃʝʛʢʦ ʚ 

ʫʤʝ ʥʘʡʪʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ 11 ʠ 13. ʉʣʦʞʥʝʝ ʙʳʩʪʨʦ ʚ ʫʤʝ 

ʥʘʡʪʠ ʜʚʘ ʧʨʦʩʪʳʭ ʯʠʩʣʘ, ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʚʥʦ 437. ʇʦʜʦʙʥʳʝ ʪʨʫʜ-

ʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕɺʄ ʜʣʷ ʦʪʳʩʢʘʥʠʷ ʜʚʫʭ ʧʨʦʩʪʳʭ 

ʩʦʤʥʦʞʠʪʝʣʝʡ ʜʣʷ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ: ʥʘʡʪʠ ʩʦʤʥʦʞʠʪʝʣʠ ʤʦʞʥʦ, ʥʦ 

ʧʦʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. 

 

 

2.2.1. ɸʩʠʤʤʝʪʨʠʯʥʳʡ ʰʠʬʨ RSA 
 
ɺ ʘʣʛʦʨʠʪʤʝ ʰʠʬʨʦʚʘʥʠʷ RSA ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʨʘʟʥʳʭ ʢʣʶʯʘ: ʦʜʠʥ 

ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʷ, ʘ ʚʪʦʨʦʡ ð ʦʪʣʠʯʥʳʡ ʦʪ ʧʝʨʚʦʛʦ, ʥʦ ʩʚʷʟʘʥʥʳʡ 

ʩ ʥʠʤ ð ʜʣʷ ʨʘʩʰʠʬʨʦʚʘʥʠʷ. ʂʣʶʯ ʰʠʬʨʦʚʘʥʠʷ (ʦʪʢʨʳʪʳʡ, ʥʝʩʝʢʨʝʪʥʳʡ 

ʢʣʶʯ) ʦʩʥʦʚʘʥ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʠ ʜʚʫʭ ʦʛʨʦʤʥʳʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ, ʘ ʢʣʶʯ ʨʘʩ-

ʰʠʬʨʦʚʘʥʠʷ (ʟʘʢʨʳʪʳʡ, ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ) ð ʥʘ ʩʘʤʠʭ ʧʨʦʩʪʳʭ ʯʠʩʣʘʭ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʦʧʝʨʘʮʠʶ ʨʘʟʣʦʞʝʥʠʷ ʯʠʩʣʘ ʥʘ ʤʥʦʞʠʪʝʣʠ ʥʘʟʳʚʘʶʪ 

ʬʘʢʪʦʨʠʟʘʮʠʝʡ. 

ʊʝʨʤʠʥ çʥʝʦʙʨʘʪʠʤʳʝè ʬʫʥʢʮʠʠ ʥʝ ʩʦʚʩʝʤ ʫʜʘʯʝʥ. ʇʨʘʚʠʣʴʥʝʝ ʙʳʣʦ 

ʙʳ ʠʭ ʥʘʟʚʘʪʴ ʙʳʩʪʨʦ (ʠʣʠ ʧʨʦʩʪʦ) ʥʝʦʙʨʘʪʠʤʳʝ ʬʫʥʢʮʠʠ. ʅʝʦʙʨʘʪʠʤʳʝ 

ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴ, ʥʦ ʧʦʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. 
ɺ 40-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ ʘʤʝʨʠʢʘʥʩʢʠʡ ʠʥʞʝʥʝʨ ʠ ʤʘʪʝʤʘʪʠʢ ʂʣʦʜ ʐʝʥ-

ʥʦʥ ʧʨʝʜʣʦʞʠʣ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʡ ʰʠʬʨ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʝʛʦ ʨʘʩ-

ʢʨʳʪʠʝ ʙʳʣʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʨʝʰʝʥʠʶ ʩʣʦʞʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ. ʇʨʠ-

ʯʸʤ, ʩʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʦʙʲʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʚʳ-

ʯʠʩʣʝʥʠʡ ʧʨʝʚʦʩʭʦʜʠʣ ʙʳ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʕɺʄ. 
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ɺ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝ-

ʥʷʪʴ ʜʣʠʥʥʳʝ ʢʣʶʯʠ (2048 ʙʠʪʘ ʠ ʙʦʣʴʰʝ). ɼʣʠʥʥʳʡ ʢʣʶʯ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝ-

ʤʷ ʰʠʬʨʦʚʘʥʠʷ ʦʪʢʨʳʪʦʛʦ ʩʦʦʙʱʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʛʝʥʝʨʘʮʠʷ ʢʣʶʯʝʡ ʩʪʘʥʦ-

ʚʠʪʩʷ ʚʝʩʴʤʘ ʜʣʠʪʝʣʴʥʦʡ. ɿʘʪʦ ʧʝʨʝʩʳʣʘʪʴ ʦʪʢʨʳʪʳʝ ʢʣʶʯʠ ʤʦʞʥʦ ʧʦ ʥʝʟʘ-

ʱʠʱʸʥʥʳʤ (ʥʝʟʘʩʝʢʨʝʯʝʥʥʳʤ, ʦʪʢʨʳʪʳʤ) ʢʘʥʘʣʘʤ ʩʚʷʟʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ 

ʫʜʦʙʥʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʘʨʪʥʸʨʦʚ, ʨʘʟʜʝʣʸʥʥʳʭ ʙʦʣʴʰʠʤʠ 

ʨʘʩʩʪʦʷʥʠʷʤʠ. ʆʪʢʨʪrʳʡ ʢʣʶʯ ʫʜʦʙʥʦ ʧʝʨʝʜʘʚʘʪʴ ʦʪ ʙʘʥʢʠʨʘ ʩʨʘʟʫ ʥʝʩʢʦʣʴ-

ʢʠʤ ʚʢʣʘʜʯʠʢʘʤ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʚʢʣʘʜʯʠʢʠ ʤʦʛʫʪ ʟʘʰʠʬʨʦʚʘʪʴ ʩʚʦʠ ʩʦʦʙ-
ʱʝʥʠʝ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʙʘʥʢʠʨʘ, ʥʦ ʧʨʦʯʠʪʘʪʴ ʵʪʠ ʩʦʦʙʱʝʥʠʷ ʤʦʞʝʪ ʪʦʣʴ-

ʢʦ ʙʘʥʢʠʨ, ʦʙʣʘʜʘʶʱʠʡ ʩʝʢʨʝʪʥʳʤ ʢʣʶʯʦʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʘʩʩʠʤʝʪʨʠʯʥʦʡ ʢʨʠʧʪʦʩʠʩʪʝʤʳ (ʩʤ. ʪʘʙʣʠʮʫ). 

 

ʊʘʙʣʠʮʘ 2.2.1. 

ɼʝʡʩʪʚʠʷ 
ɸʙʦʥʝʥʪ ɸ  

(ʙʘʥʢʠʨ) 

ɸʙʦʥʝʥʪ ɺ  

(ʚʢʣʘʜʯʠʢ) 
1. ɺʳʙʦʨ ʜʚʫʭ ʧʨʦʩʪʳʭ 

ʯʠʩʝʣ p ʠ q 
p1 = 7; q1 = 13 p2 = 11; q2 = 23 

2. ɺʳʯʠʩʣʝʥʠʝ ʧʨʦʠʟ-

ʚʝʜʝʥʠʷ r = pÖq 
r1 = 7Ö13 = 91 r2 = 11Ö23 = 253 

3. ʈʘʩʯʸʪ ʬʫʥʢʮʠʠ ʕʡ-

ʣʝʨʘ j(r) = rïpïq+1 
j(r1) = 72 j(r2) = 220 

4. ɺʳʙʦʨ ʩʣʫʯʘʡʥʦʛʦ 
ʯʠʩʣʘ s, ʚʟʘʠʤʥʦ ʧʨʦ-

ʩʪʦʛʦ ʩ j(r) ʠʟ ʠʥʪʝʨʚʘ-

ʣʘ 0 < s < j(r) 

s1 = 5 s2 = 31 

5. ʈʘʩʯʸʪ ʩʝʢʨʝʪʥʦʛʦ 
ʢʣʶʯʘ t ʩ ʧʦʤʦʱʴʶ 

ʩʦʦʪʥʦʰʝʥʠʷ 

 sÖt = 1(modj(r)) 

5Öt = 1(mod(72)) 
t 1= 29 

31Öt = 1(mod(220)) 
t2 = 71 

6. ʇʫʙʣʠʢʘʮʠʷ ʦʪʢʨʳ-

ʪʳʭ ʢʣʶʯʝʡ s, r 

s1 = 5, 

r1 = 91 

s 2= 31, 

r 2= 253 
 

ʇʨʠʤʝʨ 1. 

ʇʫʩʪʴ ʘʙʦʥʝʥʪ ɸ (ʥʘʧʨʠʤʝʨ, ʙʘʥʢʠʨ) ʠ ʘʙʦʥʝʥʪ ɺ (ʥʘʧʨʠʤʝʨ, ʚʢʣʘʜ-

ʯʠʢ) ʨʝʰʠʣʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʩʝʢʨʝʪʥʫʶ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʧʦʤʦʱʴʶ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʢʨʠʧʪʦʩʠʩʪʝʤʳ. 
ʈʝʰʝʥʠʝ. 

ʂʘʞʜʳʡ ʠʟ ʘʙʦʥʝʥʪʦʚ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʳʙʠʨʘʝʪ ʜʚʘ ʙʦʣʴʰʠʭ 

ʧʨʦʩʪʳʭ ʯʠʩʣʘ, ʥʘʭʦʜʠʪ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʝ (ʤʦʜʫʣʴ), ʬʫʥʢʮʠʶ ʕʡʣʝʨʘ ʦʪ ʵʪʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʚʳʙʠʨʘʝʪ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ, ʤʝʥʴʰʝʝ ʚʳʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʬʫʥʢʮʠʠ ʕʡʣʝʨʘ ʠ ʚʟʘʠʤʥʦ ʧʨʦʩʪʦʝ ʩ ʥʠʤ. 
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ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʨʦʩʪʦʝ ʯʠʩʣʦ ð ʵʪʦ ʮʝʣʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, 

ʙʦʣʴʰʝʝ ʝʜʠʥʠʮʳ, ʥʝ ʠʤʝʶʱʝʝ ʜʨʫʛʠʭ ʜʝʣʠʪʝʣʝʡ, ʢʨʦʤʝ ʩʘʤʦʛʦ ʩʝʙʷ ʠ ʝʜʠ-

ʥʠʮʳ. ɺʟʘʠʤʥʦ ʧʨʦʩʪʳʝ ʯʠʩʣʘ ð ʮʝʣʳʝ ʯʠʩʣʘ, ʥʝ ʠʤʝʶʱʠʝ ʦʙʱʠʭ ʜʝʣʠʪʝ-

ʣʝʡ (ʢʨʦʤʝ ʝʜʠʥʠʮʳ). 

ʇʦʨʷʜʦʢ ʩʦʟʜʘʥʠʷ ʢʣʶʯʝʡ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ. ɼʣʷ 

ʥʘʛʣʷʜʥʦʩʪʠ (ʚ ʫʯʝʙʥʳʭ ʮʝʣʷʭ) ʯʠʩʣʘ ʚʳʙʨʘʥʳ ʤʘʣʦʡ ʚʝʣʠʯʠʥʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʘʷ ʚ ʪʘʙʣʠʮʝ ʟʘʧʠʩʴ a = b(mod(g)) ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʮʝ-

ʣʦʯʠʩʣʝʥʥʦʤ ʜʝʣʝʥʠʠ ʯʠʩʣʘ a ʥʘ ʯʠʩʣʦ g ʦʩʪʘʪʦʢ ʨʘʚʝʥ b.  
ʅʘʧʨʠʤʝʨ, 7 = 1(mod(3)), 11 = 2(mod(3)), 23 = 3(mod(5)). 

ʌʫʥʢʮʠʷ ʕʡʣʝʨʘ ð ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ j(r), ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ 

ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʥʝ ʧʨʝʚʦʩʭʦʜʷʱʠʭ r ʠ ʚʟʘʠʤʥʦ ʧʨʦ-

ʩʪʳʭ ʩ r.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʘʙʦʥʝʥʪ ɸ ʨʝʰʠʣ ʧʦʩʣʘʪʴ ʩʦʦʙʱʝʥʠʝ ʘʙʦʥʝʥʪʫ ɺ. 
ɺʥʘʯʘʣʝ ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ ʢʘʞʜʳʡ ʩʠʤʚʦʣ ʩʦʦʙʱʝʥʠʷ ʟʘʤʝʥʷʝʪʩʷ (ʢʦʜʠʨʫʝʪ-

ʩʷ) ʯʠʩʣʦʤ.  

ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʟʘʰʠʬʨʦʚʘʪʴ ʯʠʩʣʦ z, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟ ʩʣʝʜʫʶʱʝʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʥʘʡʪʠ w: 

))2(mod(2 rwzs = . 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʧʦ ʦʪʢʨʳʪʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ ʥʫʞʥʦ ʧʝʨʝʩʣʘʪʴ ʯʠʩʣʦ 2. 

ɸʙʦʥʝʥʪ ɸ (ʙʘʥʢʠʨ) ʰʠʬʨʫʝʪ ʯʠʩʣʦ 2 ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʘʙʦʥʝʥʪʘ ɺ. 

ɼʣʷ ʰʠʬʨʦʚʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʦʝ ʯʠʩʣʦ 2 ʚʦʟʚʦʜʠʪʩʷ ʚ ʩʪʝʧʝʥʴ s2 = 31: 

m = 231 = 2147483648. 

ɿʘʪʝʤ ʘʙʦʥʝʥʪ ɸ ʥʘʭʦʜʠʪ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʯʠʩʣʘ m ʥʘ ʚʝʣʠʯʠʥʫ      r 

2= 253, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʘʝʪʩʷ ʯʠʩʣʦ 167, ʪʦ ʝʩʪʴ: 

231 = 167 (mod(253)). 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʯʠʩʣʘ s2 ʠ r 2 ̫ ʚʣʷʶʪʩʷ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʘʙʦʥʝʥʪʘ ɺ. 

ɺ ʣʠʥʠʶ ʧʝʨʝʜʘʸʪʩʷ ʯʠʩʣʦ w = 167, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʢʨʠʧʪʦʛʨʘʤʤʦʡ 
ʠʩʭʦʜʥʦʛʦ ʯʠʩʣʘ 2. 

ʇʨʠ ʨʘʩʰʠʬʨʦʚʘʥʠʠ ʢʨʠʧʪʦʛʨʘʤʤʳ w ʘʙʦʥʝʥʪʦʤ ɺ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦ-

ʦʪʥʦʰʝʥʠʝ: 

))2(mod(2 rzwt = , 

ʠʟ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʷʪ ʥʝʠʟʚʝʩʪʥʦʝ ʯʠʩʣʦ z. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʘʙʦʥʝʥʪ ɺ, ʧʦʣʫʯʠʚ ʢʨʠʧʪʦʛʨʘʤʤʫ (ʯʠʩʣʦ 

167), ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʡ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ t2 = 71. ɼʣʷ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʦʥ ʚʦʟʚʦ-

ʜʠʪ ʧʦʣʫʯʝʥʥʦʝ ʯʠʩʣʦ 167 ʚ ʩʪʝʧʝʥʴ 71 ʠ ʥʘʭʦʜʠʪ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʥʘ ʯʠʩ-

ʣʦ 253: 

16771 = 2(mod(253)). 

ʆʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʨʘʚʝʥ 2, ʟʥʘʯʠʪ, ʰʠʬʨʦʚʘʥʠʝ ʠ ʨʘʩʰʠʬʨʦʚʘʥʠʝ 

ʧʨʦʠʟʦʰʣʠ ʧʨʘʚʠʣʴʥʦ. ɹʳʣʦ ʧʝʨʝʜʘʥʦ ʯʠʩʣʦ 2, ʠ ʵʪʦ ʞʝ ʯʠʩʣʦ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʧʦʩʣʝ ʚʩʝʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 
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ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʘʙʦʥʝʥʪ ɺ ʨʝʰʠʣ ʦʪʚʝʪʠʪʴ ʘʙʦʥʝʥʪʫ ɸ ʠ ʥʘʧʨʘʚʠʪʴ 

ʝʤʫ ʯʠʩʣʦ 3. 

ɸʙʦʥʝʥʪ ɺ ʠʩʧʦʣʴʟʫʝʪ ʦʪʢʨʳʪʳʡ (ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ) ʢʣʶʯ ʘʙʦʥʝʥʪʘ ɸ 

(s1 = 5, r 1= 91) ʠ ʚʳʧʦʣʥʷʝʪ ʰʠʬʨʫʶʱʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʠʩʣʘ 3. ʄʘʪʝʤʘ-
ʪʠʯʝʩʢʠ ʵʪʦ ʟʘʧʠʩʳʚʘʝʪʩʷ ʪʘʢ: 

35 = 61(mod(91)). 

ɺ ʣʠʥʠʶ ʦʪʧʨʘʚʣʷʝʪʩʷ ʯʠʩʣʦ 61. ʇʦʣʫʯʠʚ ʵʪʦ ʯʠʩʣʦ, ʘʙʦʥʝʥʪ ɸ ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʝʪ (ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ) ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʩ ʧʦʤʦʱʴʶ ʩʚʦʝʛʦ ʩʝʢʨʝʪ-
ʥʦʛʦ ʢʣʯʁʘ t1 = 29: 

6129 = 3(mod(91)). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʥʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ ʧʦʣʫʯʝʥʦ ʯʠʩʣʦ 3, 

ʢʦʪʦʨʦʝ ʦʪʧʨʘʚʠʣ ʘʙʦʥʝʥʪ ɺ. 

ʇʨʦʮʝʩʩ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʣʝ-

ʜʫʶʱʘʷ ʪʘʙʣʠʮʘ. 

ʊʘʙʣʠʮʘ 2.2.2. 

ʇʝʨʝʜʘʯʘ  
ʂʘʥʘʣ 
ʩʚʷʟʠ 

ʇʨʠʸʤ 

ʏʠʩʣʦ 
z 

ʐʠʬʨʦʚʘʥʠʝ ʈʘʩʰʠʬʨʦʚʘʥʠʝ ʏʠʩʣʦ 
z 

2 231 = 167(mod(253)) 167 16771 = 2(mod(253)) 2 

3 35 = 61(mod(91)) 61 6129 = 3(mod(91)) 3 

 

ɺʪʦʨʘʷ ʩʥʠʟʫ ʩʪʨʦʢʘ ʧʨʠʚʝʜʸʥʥʦʡ ʪʘʙʣʠʮʳ ʧʦʷʩʥʷʝʪ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ 

ʯʠʩʣʘ 2 ʦʪ ʘʙʦʥʝʥʪʘ ɸ ʢ ʘʙʦʥʝʥʪʫ ɺ. ʅʠʞʥʷʷ ʩʪʨʦʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʧʝʨʝʜʘ-

ʸʪʩʷ ʯʠʩʣʦ 3 ʦʪ ʘʙʦʥʝʥʪʘ ɺ ʢ ʘʙʦʥʝʥʪʫ ɸ. 

ɺ ʧʨʠʚʝʜʸʥʥʦʤ ʧʨʠʤʝʨʝ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʧʦʨʷʜʦʢ ʧʝʨʝʜʘʯʠ ʦʜʥʦʛʦ 

ʩʠʤʚʦʣʘ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ. ʇʦʥʷʪʥʦ, ʯʪʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʝʨʝʜʘʸʪʩʷ ʮʝʣʦʝ ʩʦʦʙʱʝʥʠʝ, ʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʘʜ ʢʘʞʜʳʤ ʩʠʤʚʦʣʦʤ ʧʨʦ-

ʠʩʭʦʜʠʪ ʧʦ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʩʭʝʤʝ. ɿʘʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʤʝ-

ʪʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʙʱʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʥʘʙʦʨ ʯʠʩʝʣ, 

ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦɦ ʴʶ ʢʦʜʦʚʦʡ ʪʘʙʣʠʮʳ. 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʰʠʬʨʦʚʘʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ ʧʦ ʟʘʢʨʳʪʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ, 

ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʢʫʨʴʝʨʘ. 

ʆʜʥʘʢʦ ʫ ʵʪʦʛʦ ʤʝʪʦʜʘ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ. ʀʩʧʦʣʴʟʫʷ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ ʢʣʶʯ, ʩʦʦʙʱʝʥʠʝ ʤʦʞʝʪ ʧʨʠʩʣʘʪʴ ʣʶʙʦʡ ʘʙʦʥʝʥʪ, ʚʳʜʘʚʘʷ 

ʩʝʙʷ ʟʘ ʜʨʫʛʦʛʦ ʘʙʦʥʝʥʪʘ. ɺ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ ʪʨʝʙʫʝʪʩʷ ʘʫʪʝʥʪʠʬʠʢʘ-

ʮʠʷ ð ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʘʚʪʦʨʩʪʚʘ ʧʨʠʩʣʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʰʠʬʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠ-

ʩʴ.ʁ ʉʫʱʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ 

ʰʠʬʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʘʙʦʥʝʥʪʘ, ʧʨʠʥʠ-

ʤʘʶʱʝʛʦ ʩʦʦʙʱʝʥʠʝ, ʥʦ ʠ ʩʝʢʨʝʪʥʳʤ ʢʣʶʯʦʤ ʘʙʦʥʝʥʪʘ, ʦʪʧʨʘʚʣʷʶʱʝʛʦ ʩʦ-

ʦʙʱʝʥʠʝ. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ. 

ʇʨʠʤʝʨ 2. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʘʙʦʥʝʥʪ ɺ (ʚʢʣʘʜʯʠʢ) ʨʝʰʠʣ ʧʦʩʣʘʪʴ ʩʦʦʙʱʝʥʠʝ, 

ʩʦʩʪʦʷʱʝʝ ʠʟ ʯʠʩʣʘ z = 41, ʘʙʦʥʝʥʪʫ ɸ (ʙʘʥʢʠʨʫ).  

ʈʝʰʝʥʠʝ. 

ɺʥʘʯʘʣʝ ʚʢʣʘʜʯʠʢ ʰʠʬʨʫʝʪ ʩʦʦʙʱʝʥʠʝ ʦʪʢʨʪrʳʤ ʢʣʶʯʦʤ ʙʘʥʢʠʨʘ: 

 

))1(mod(1 rwzs = , 415 = 6(mod(91)). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʰʠʬʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʦ ʯʠʩʣʦ w = 6. 
ɼʘʣʴʰʝ ʚʢʣʘʜʯʠʢ ʧʦʚʪʦʨʥʦ ʰʠʬʨʫʝʪ ʯʠʩʣʦ w ʩʚʦʠʤ ʩʝʢʨʝʪʥʳʤ ʢʣʶ-

ʯʦʤ t2: 

))2(mod(2 rvwt = , 671 = 94(mod(253)). 

ʐʠʬʨʦʛʨʘʤʤʘ v = 94 ʦʪʧʨʘʚʣʷʝʪʩʷ ʙʘʥʢʠʨʫ. 

ɹʘʥʢʠʨ, ʧʦʣʫʯʠʚ ʩʝʢʨʝʪʥʦʝ ʩʦʦʙʱʝʥʠʝ v, ʠʩʧʦʣʴʟʫʝʪ ʚʥʘʯʘʣʝ ʦʪʢʨʳ-

ʪʳʡ ʢʣʶʯ ʚʢʣʘʜʯʠʢʘ s2 ʠ ʦʧʨʝʜʝʣʷʝʪ w: 
 

))2(mod(2 rwvs = , 9431 = 6(mod(253)). 

ɿʘʪʝʤ ʙʘʥʢʠʨ ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʡ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ t1 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʠʩʣʘʥʥʦʛʦ ʠ ʟʘʚʝʨʝʥʥʦʛʦ ʧʦʜʧʠʩʴʶ ʯʠʩʣʘ z: 

))1(mod(1 rzwt = , 629 = 41(mod(91)). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʙʦʥʝʥʪ ɸ (ʙʘʥʢʠʨ) ʧʦʣʫʯʘʝʪ ʩʦʦʙʱʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ 

ʯʠʩʣʘ z = 41. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʥʠʢʪʦ ʜʨʫʛʦʡ ʥʝ ʩʤʦʞʝʪ 

ʧʨʠʩʣʘʪʴ ʙʘʥʢʠʨʫ ʩʦʦʙʱʝʥʠʝ (ʥʘʧʨʠʤʝʨ, ʧʦʨʫʯʝʥʠʝ ʧʝʨʝʚʝʩʪʠ ʜʝʥʴʛʠ) ʦʪ 

ʠʤʝʥʠ ʘʙʦʥʝʥʪʘ ɺ, ʪʘʢ ʢʘʢ ʥʘ ʧʝʨʝʜʘʯʝ ʥʫʞʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʢ-

ʨʝʪʥʳʡ ʢʣʶʯ ʚʢʣʘʜʯʠʢʘ, ʢʦʪʦʨʳʡ ʠʟʚʝʩʪʝʥ ʪʦʣʴʢʦ ʘʙʦʥʝʥʪʫ ɺ. 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʣʶʯʝʡ ʷʚʣʷʝʪʩʷ 

ʨʘʩʯʸʪ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʨʘʞʝʥʠʝʤ sÖt = 1(modj(r)).  
ʈʘʩʯʸʪ ʚʝʜʸʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʙʦʙʱʸʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ɽʚʢʣʠʜʘ [9]. ɽʛʦ 

ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ Mathcad Prime 3 [10]. 

ɺ ʧʨʦʛʨʘʤʤʝ ʧʨʠʥʷʪʳ ʪʘʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: ű( r ) Ÿ a, s Ÿ b. ʇʦʥʷʪʥʦ, ʯʪʦ ʵʪʠ 

ʚʝʣʠʯʠʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʚʝʜʝʥʳ ʚ ʧʨʦʛʨʘʤʤʫ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ t1. 
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ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ (ʦʙʦʙʱʸʥʥʳʡ ʘʣʛʦʨʠʪʤ ɽʚʢʣʠʜʘ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʚʠʜʘ: 

ax + by = gcd(a,b), 

ʚ ʢʦʪʦʨʦʤ ʠʟʚʝʩʪʥʳ ʜʚʘ ʮʝʣʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʣʘ a ʠ b, ʘ ʪʨʝʙʫʝʪʩʷ 

ʥʘʡʪʠ ʮʝʣʳʝ ʯʠʩʣʘ x, y ʠ ʥʘʠʙʦʣʴʰʠʡ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ ʯʠʩʝʣ gcd(a,b), ʢʦʪʦ-

ʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʢʘʟʘʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ. 

ʇʨʠʤʝʨ 3. 

ɺʳʧʦʣʥʠʤ ʨʫʯʥʦʡ ʨʘʩʯʸʪ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ ʧʦ ʘʣʛʦʨʠʪʤʫ ɽʚʢʣʠʜʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. ʉʦʛʣʘʩʥʦ ʦʙʦʙʱʸʥʥʦʤʫ 

ʘʣʛʦʨʠʪʤʫ ɽʚʢʣʠʜʘ ʚʳʯʠʩʣʝʥʠʷ ʥʫʞʥʦ ʟʘʚʝʨʰʠʪʴ ʧʨʠ ʊ1 = 0. ʈʝʟʫʣʴʪʘʪʳ ʩʦ-

ʜʝʨʞʘʪʩʷ ʚ ʧʝʨʝʤʝʥʥʳʭ ʊ2 (x) ʠ ʊ3 (y) ʥʘ ʧʨʝʜʧʦʩʣʝʜʥʝʡ ʠʪʝʨʘʮʠʠ. 

ʈʝʰʝʥʠʝ. 

ʀʩʭʦʜʥʳʝ ʯʠʩʣʘ: a = 72, b = 5. 
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ʊʘʙʣʠʮʘ 2.2.3. 

ʀʪʝʨʘʮʠʷ q T1 T2 T3 P 

1 14 2 1 -14 -14 

2 2 1 -2 29 29 

3 2 0    

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʸʪʦʚ ʧʦʣʫʯʝʥʦ: ʭ = -2, y = 29. 

ɺʳʧʦʣʥʠʤ ʧʨʦʚʝʨʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʜʣʷ ʵʪʦʛʦ ʧʦʜʩʪʘʚʠʤ 

ʥʘʡʜʝʥʥʳʝ ʯʠʩʣʘ ʚ ʫʨʘʚʥʝʥʠʝ ax + by = gcd(a,b): 

72Ŀ(-2) + 5Ŀ29 = 1, ʥʘʠʙʦʣʴʰʠʡ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ ʯʠʩʝʣ 72 ʠ 5 ʪʘʢʞʝ ʨʘ-

ʚʝʥ 1.  

ʇʨʦʚʝʨʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʯʠʩʣʘ -2 ʠ 29 ʚʳʯʠʩʣʝʥʳ ʚʝʨʥʦ. ʉʝʢʨʝʪʥʳʡ 

ʢʣʶʯ ʨʘʚʝʥ 29. 
ɹʦʣʝʝ ʨʘʮʠʦʥʘʣʝʥ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʨʫʛʦʡ ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʩʝʢ-

ʨʝʪʥʦʛʦ ʢʣʶʯʘ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʷ sÖt = 1(modj(r)) ʥʫʞʥʦ ʥʘʡʪʠ ʪʘʢʦʝ ʮʝʣʦʝ 

ʯʠʩʣʦ t, ʢʦʪʦʨʦʝ ʧʨʠ ʮʝʣʦʯʠʩʣʝʥʥʦʤ ʜʝʣʝʥʠʠ ʯʠʩʣʘ m = sÖt ʥʘ j(r) ʜʘʩʪ ʦʩʪʘ-
ʪʦʢ, ʨʘʚʥʳʡ ʝʜʠʥʠʮʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʠʩʣʦ m ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʦ 

ʙʦʣʴʰʝ ʯʠʩʣʘ j(r) ʭʦʪʷ ʙʳ ʥʘ ʝʜʠʥʠʮʫ (ʪʘʢ ʢʘʢ ʦʩʪʘʪʦʢ ʦʪ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ 

ʜʝʣʝʥʠʷ ʨʘʚʝʥ 1). ʂʨʦʤʝ ʪʦʛʦ, ʯʠʩʣʦ m =j(r)+1 ʜʦʣʞʥʦ ʥʘʮʝʣʦ ʜʝʣʠʪʴʩʷ ʥʘ 

ʯʠʩʣʦ s, ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʧʨʦʚʝʨʷʪʴ ʷʚʣʷʝʪʩʷ ʣʠ ʮʝʣʳʤ ʯʠʩʣʦ k = m/s. ɽʩʣʠ ʥʘ 

ʧʝʨʚʦʡ ʠʪʝʨʘʮʠʠ ʯʠʩʣʦ k ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʣʳʤ, ʪʦ ʩʣʝʜʫʝʪ ʚʟʷʪʴ ʥʦʚʦʝ ʯʠʩʣʦ m 

=2j(r)+1, ʧʨʦʚʝʨʠʪʴ ʷʚʣʷʝʪʩʷ ʣʠ ʮʝʣʳʤ ʥʦʚʦʝ ʯʠʩʣʦ k = m/s ʠ ʪ.ʜ. 

ɹʣʦʢ-ʩʭʝʤʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʦʢʘʟʘʥʘ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ, 

ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: ű( r ) Ÿ a, s Ÿ b. 

ʇʨʠʤʝʨ 4. 

ɺʳʧʦʣʥʠʤ ʨʫʯʥʦʡ ʨʘʩʯʸʪ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ ʩ ʧʦʤʦʱʴʶ ʨʘʩʩʤʦʪʨʝʥʥʦ-

ʛʦ ʘʣʛʦʨʠʪʤʘ. 

ʈʝʰʝʥʠʝ. 

ʀʩʭʦʜʥʳʝ ʯʠʩʣʘ: a = 72, b = 5. 

ʊʘʙʣʠʮʘ 2.2.4. 

ʀʪʝʨʘʮʠʷ m k k ʮʝʣʦʝ ? ʂʣʶʯ 

1 73 14,6 ʅʝʪ - 

2 145 29 ɼʘ 29 

 
ʉʨʘʚʥʝʥʠʝ ʧʨʠʤʝʨʦʚ 2 ʠ 3 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʲʸʤ ʚʳʯʠʩʣʝʥʠʡ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʦʙʦʙ-

ʱʸʥʥʦʤ ʘʣʛʦʨʠʪʤʝ ɽʚʢʣʠʜʘ. ʂʦʣʠʯʝʩʪʚʦ ʚʳʯʠʩʣʝʥʠʡ ʚ ʘʣʛʦʨʠʪʤʝ ɽʚʢʣʠʜʘ 

10, ʘ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʘʣʛʦʨʠʪʤʝ 6. 
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ʈʠʩ. 2.2.1. ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ ʤʦʞʥʦ 

ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

s

rn
t

1)( +Ö
=
j

. 

ɿʜʝʩʴ n ʦʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ. ʏʠʩʣʦ n ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʦʪ 1 

ʜʦ ʪʘʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ t ʩʪʘʥʝʪ ʮʝʣʳʤ.  

ʀʟ ʬʦʨʤʫʣʳ ʚʠʜʥʦ, ʯʪʦ ʯʠʩʣʦ n ʙʫʜʝʪ ʚʩʝʛʜʘ ʤʝʥʴʰʝ ʯʠʩʣʘ s. 

ʅʠʞʝ ʧʨʠʚʝʜʸʥ ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ Mathcad, ʩʦʩʪʘʚʣʝʥʥʦʡ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʣʦʢ-ʩʭʝʤʦʡ ʘʣʛʦʨʠʪʤʘ. 
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ɺ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠʩʚʦʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ d ʥʝʢʦʪʦʨʦʛʦ ʯʠʩ-

ʣʘ, ʦʪʣʠʯʥʦʛʦ ʦʪ ʥʫʣʷ. ʕʪʦ ʩʜʝʣʘʥʦ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ, ʝʩʣʠ 
d ʟʘʜʘʸʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʏʠʩʪʦ ʚʥʝʰʥʝʝ ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ ʧʨʦʛʨʘʤʤʦʡ, ʩʦʩʪʘʚ-

ʣʝʥʥʦʡ ʧʦ ʦʙʦʙʱʸʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ɽʚʢʣʠʜʘ, ʧʦʢʘʟʳʚʘʝʪ ʝʸ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ. 

ʕʢʦʥʦʤʠʷ ʥʘ ʚʨʝʤʝʥʠ ʩʯʸʪʘ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʘʣʛʦʨʠʪʤʝ ʚʦʟʤʦʞʥʘ ʥʘ ʠʩʢʣʶ-

ʯʝʥʠʠ ʚʳʯʠʩʣʝʥʠʷ ʬʫʥʢʮʠʠ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʜʝʣʝʥʠʷ ʠ ʥʘ ʦʧʝʨʘʮʠʷʭ ʩ ʤʘʪ-

ʨʠʮʘʤʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʫʯʥʳʭ ʨʘʩʯʸʪʦʚ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʧʦʩʣʝʜʥʝʛʦ ʘʣʛʦʨʠʪʤʘ ʦʯʝʚʠʜʥʦ. 
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2.2.2. ʂʨʠʧʪʦʘʥʘʣʠʟ ʰʠʬʨʘ RSA 

 

ʂʨʠʧʪʦʩʠʩʪʝʤʫ RSA ʨʘʟʨʘʙʦʪʘʣʠ R. Rivest, A. Shamir, L. Adleman 

[14], ʘ ʩʘʤʫ ʢʦʥʮʝʧʮʠʶ ʰʠʬʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ ʧʨʝʜʣʦʞʠ-

ʣʠ W.Di e ʠ M.Hellman [15]. 

ɸʩʠʤʤʝʪʨʠʯʥʘʷ ʢʨʠʧʪʦʩʠʩʪʝʤʘ RSA ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʥʝʩʦʤʥʝʥʥʳʤ 

ʜʦʩʪʦʠʥʩʪʚʘʤ: ʧʝʨʝʜʘʯʘ ʧʨʠʚʘʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʥʝʟʘʱʠʱʸʥʥʳʤ ʢʘʥʘʣʘʤ 

ʩʚʷʟʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʩʝʢʨʝʪʥʳʭ ʢʣʶʯʝʡ ʩ ʧʦʤʦʱʴʶ ʢʫʨʴʝʨʦʚ, 
ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ ʬʠʥʘʥʩʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʅʘ ʙʘʟʝ RSA ʨʝʘʣʠʟʦʚʘʥʘ ʠʟ-

ʚʝʩʪʥʘʷ ʧʦʯʪʦʚʘʷ ʧʨʦʛʨʘʤʤʘ PGP. ɺʟʣʦʤ ʢʨʠʧʪʦʩʠʩʪʝʤʳ RSA ʟʘʪʨʫʜʥʸʥ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʬʘʢʪʦʨʠʟʘʮʠʠ ʙʦʣʴʰʦʛʦ ʮʝʣʦʛʦ ʯʠʩʣʘ, ʷʚʣʷʶʱʝ-

ʛʦʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʧʨʦʩʪʳʭ ʯʠʩʝʣ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ ʠʟ ʤʥʦʞʝʩʪʚʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘ-

ʯʝʥʠʡ ʨʝʢʦʤʝʥʜʫʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʝʛʦ ʧʦ ʩʣʫʯʘʡʥʦʤʫ ʟʘʢʦʥʫ [8, 16, 17]. ɺ 

ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʢʨʳʪʳʝ ʢʣʶʯʠ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʪ ʤʘʣʦʝ ʯʠʩʣʦ ʝʜʠʥʠʮ ʧʨʠ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ 

ʩʯʠʩʣʝʥʠʷ [18]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ 

ʫʤʝʥʴʰʘʝʪʩʷ ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʚʦʟʚʝʜʝʥʠʷ ʚ ʩʪʝʧʝʥʴ. ɺ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʘʭ 

ʨʝʢʦʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʠʩʣʘ ʄʝʨʩʝʥʥʘ ʠ ʌʝʨʤʘ [19] ʠ ʤʘʣʳʝ ʥʝʯʸʪʥʳʝ 
ʯʠʩʣʘ [20]. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʠʟ ʧʝʨʝʯʠʩʣʝʥ-

ʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʢʨʠʧʪʦʩʠʩʪʝʤʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʩʯʸʪ ʩʝʢʨʝʪʥʦʡ ʵʢʩʧʦʥʝʥʪʳ t ʚ ʢʨʠʧʪʦʩʠʩʪʝʤʝ RSA 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʨʘʚʥʝʥʠʷ [14]: 

sĀt ¹ 1(mod(j(r))    (1) 

ʟʜʝʩʴ s ï ʯʠʩʣʦ ʚʟʘʠʤʥʦ ʧʨʦʩʪʦʝ ʩ j(r), ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʦʪʢʨʳʪʘʷ ʵʢʩ-

ʧʦʥʝʥʪʘ; r ï ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ p ʠ q (ʤʦʜʫʣʴ); j(r) ï ʬʫʥʢʮʠʷ 
ʕʡʣʝʨʘ, ʢʦʪʦʨʘʷ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

j(r)) = (p ï 1)Ŀ(q ï 1)    (2) 

ʀʟ ʩʦʦʪʥʦʰʝʥʠʷ (1) ʧʦ ʚʳʯʠʩʣʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʬʫʥʢʮʠʠ ʕʡʣʝʨʘ 

j(r) ʠ ʟʥʘʯʝʥʠʶ s ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʪʘʢʦʝ ʟʥʘʯʝʥʠʝ t, ʧʨʠ ʢʦʪʦʨʦʤ ʮʝʣʦʯʠʩ-

ʣʝʥʥʦʝ ʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ sÖt ʥʘ j(r) ʜʘʩʪ ʦʩʪʘʪʦʢ 1. ʆʪʢʨʳʪʘʷ ʵʢʩʧʦʥʝʥʪʘ s ʠ 

ʤʦʜʫʣʴ r ʦʙʨʘʟʫʶʪ ʦʪʢʨʳʪʳʡ ʢʣʶʯ, ʘ ʯʠʩʣʘ t ʠ r - ʟʘʢʨʳʪʳʡ ʢʣʶʯ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʫʷʟʚʠʤʦʩʪʝʡ ʢʨʠʧʪʦʩʠʩʪʝʤʳ RSA ʨʘʩʩʤʦʪ-

ʨʠʤ ʥʝʩʢʦʣʴʢʦ ʣʝʤʤ. 

ʃʝʤʤʘ 1  

ɿʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʕʡʣʝʨʘ j(r) ʷʚʣʷʝʪʩʷ ʯʸʪʥʳʤ ʯʠʩʣʦʤ ʧʨʠ ʣʶʙʳʭ 

ʟʥʘʯʝʥʠʷʭ p ʠ q. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 
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ʌʫʥʢʮʠʷ ʕʡʣʝʨʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2). ɺʩʝ ʧʨʦʩʪʳʝ ʯʠʩʣʘ ʥʝ-

ʯʸʪʥʳʝ, ʧʦʵʪʦʤʫ ʬʫʥʢʮʠʷ ʕʡʣʝʨʘ, ʨʘʚʥʘʷ ʧʨʦʠʟʚʝʜʝʥʠʶ ʜʚʫʭ ʯʸʪʥʳʭ ʯʠʩʝʣ p 

- 1 ʠ q - 1, ʷʚʣʷʝʪʩʷ ʯʸʪʥʳʤ ʯʠʩʣʦʤ. ɿʘʤʝʪʠʤ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʯʸʪʥʦʝ ʧʨʦ-

ʩʪʦʝ ʯʠʩʣʦ 2 ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʨʠʧʪʦʛʨʘʬʠʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

ʃʝʤʤʘ 2  

ʄʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʦʪʢʨʳʪʦʡ ʵʢʩʧʦʥʝʥʪʳ s ʩʦʩʪʦʠʪ ʠʟ ʥʝʯʸʪʥʳʭ 

ʯʠʩʝʣ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʡ ʜʣʷ ʘʩʠʤʤʝʪ-

ʨʠʯʥʦʡ ʢʨʠʧʪʦʩʠʩʪʝʤʳ ʯʠʩʣʘ s ʜʦʣʞʥʳ ʙʳʪʴ ʚʟʘʠʤʥʦ ʧʨʦʩʪʳʤʠ ʩ ʯʸʪʥʳʤʠ 

ʯʠʩʣʘʤʠ j(r), ʧʦʵʪʦʤʫ ʯʠʩʣʘ s ʙʫʜʫʪ ʦʙʷʟʘʪʝʣʴʥʦ ʥʝʯʸʪʥʳʤʠ. 

ʃʝʤʤʘ 3 

ɿʥʘʯʝʥʠʝ ʩʝʢʨʝʪʥʦʡ ʵʢʩʧʦʥʝʥʪʳ t ʷʚʣʷʝʪʩʷ ʥʝʯʸʪʥʳʤ ʯʠʩʣʦʤ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʨʘʞʝʥʠʝʤ (1) ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʜʝʣʝʥʠʝ ʧʨʦʠʟʚʝʜʝ-

ʥʠʷ sÖt ʥʘ ʯʸʪʥʦʝ ʯʠʩʣʦ j(r) ʜʦʣʞʥʦ ʜʘʪʴ ʦʩʪʘʪʦʢ, ʨʘʚʥʳʡ ʝʜʠʥʠʮʝ. ʕʪʦ ʚʦʟ-

ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʝʯʸʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʨʦʠʟʚʝʜʝʥʠʷ sÖt. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʣʝʤʤʦʡ 2 ʯʠʩʣʦ s ʷʚʣʷʝʪʩʷ ʥʝʯʸʪʥʳʤ. ʇʨʦʠʟʚʝʜʝʥʠʝ sÖt ʙʫʜʝʪ ʥʝʯʸʪʥʳʤ ʪʦʣʴ-
ʢʦ ʧʨʠ ʥʝʯʸʪʥʳʭ ʟʥʘʯʝʥʠʷʭ t. 

ʃʝʤʤʘ 4 

ɿʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʕʡʣʝʨʘ ʢʨʘʪʥʦ 10, ʝʩʣʠ ʭʦʪʷ ʙʳ ʦʜʥʦ ʧʨʦʩʪʦʝ 

ʯʠʩʣʦ ʤʦʜʫʣʷ (p ʠʣʠ q) ʦʢʘʥʯʠʚʘʝʪʩʷ ʥʘ 1. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʨʠʧʪʦʛʨʘʬʠʠ ʧʨʦʩʪʳʝ ʯʠʩʣʘ ʤʦʛʫʪ 

ʦʢʘʥʯʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʮʠʬʨʘʤʠ 1, 3, 7 ʠ 9. ɽʜʠʥʩʪʚʝʥʥʦʝ ʧʨʦʩʪʦʝ ʯʠʩʣʦ, ʢʦʪʦ-
ʨʦʝ ʦʢʘʥʯʠʚʘʝʪʩʷ ʥʘ 5 ï ʵʪʦ ʩʘʤʦ ʯʠʩʣʦ 5. ʆʜʥʘʢʦ ʦʥʦ ʩʣʠʰʢʦʤ ʤʘʣʦ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʢʣʶʯʝʡ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʬʦʨʤʫʣʦʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʬʫʥʢʮʠʠ ʕʡʣʝʨʘ (2) ʧʨʦʠʟʚʝʜʝʥʠʝ ʫʢʘʟʘʥʥʳʭ 

ʩʦʤʥʦʞʠʪʝʣʝʡ ʙʫʜʝʪ ʢʨʘʪʥʦ 10, ʝʩʣʠ ʭʦʪʷ ʙʳ ʦʜʥʦ ʧʨʦʩʪʦʝ ʯʠʩʣʦ ʦʢʘʥʯʠʚʘ-

ʝʪʩʷ ʥʘ 1. 

ʄʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ 25% ʢʣʶʯʝʡ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʟʥʘʯʝʥʠʷʭ 

ʬʫʥʢʮʠʠ ʕʡʣʝʨʘ, ʢʨʘʪʥʦʡ 10. 

ʃʝʤʤʘ 5  

ɽʩʣʠ j(r) ʢʨʘʪʥʦ 10, ʘ ʯʠʩʣʦ s ʦʢʘʥʯʠʚʘʝʪʩʷ ʮʠʬʨʦʡ 7, ʪʦ ʯʠʩʣʦ t 

ʦʢʘʥʯʠʚʘʝʪʩʷ ʮʠʬʨʦʡ 3. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 
ʊʘʢ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʯʠʩʝʣ s ʠ t ʙʫʜʝʪ ʦʢʘʥʯʠʚʘʪʴʩʷ ʝʜʠ-

ʥʠʮʝʡ, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʪʘʥʠʷ ʝʜʠʥʠʮʳ ʠʟ ʧʨʦʠʟʚʝʜʝʥʠʷ sÖt ʙʫʜʝʪ ʧʦʣʫʯʝ-
ʥʦ ʯʠʩʣʦ, ʢʨʘʪʥʦʝ 10. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʣʠʯʠʥʫ t ʥʫʞʥʦ ʠʩʢʘʪʴ ʩʨʝʜʠ ʯʠʩʝʣ, ʫ ʢʦʪʦʨʳʭ ʧʦ-
ʩʣʝʜʥʷʷ ʮʠʬʨʘ 3, ʥʘʧʨʠʤʝʨ, 3, 13, 23 ʠ ʪ.ʜ.  

ʇʨʠʤʝʨ 1. 
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ʇʫʩʪʴ j(r) = 460, s = 27. ʈʘʩʯʸʪ ʩʝʢʨʝʪʥʦʡ ʵʢʩʧʦʥʝʥʪʳ ʩ ʧʦʤʦʱʴʶ 

ʦʙʦʙʱʸʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ɽʚʢʣʠʜʘ ʜʘʣ t = 443. 

ʃʝʤʤʘ 6 

ɽʩʣʠ j(r) ʢʨʘʪʥʦ 10, ʘ ʯʠʩʣʦ s ʦʢʘʥʯʠʚʘʝʪʩʷ ʮʠʬʨʦʡ 3, ʪʦ ʯʠʩʣʦ t 

ʦʢʘʥʯʠʚʘʪʴʩʷ ʮʠʬʨʦʡ 7.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʘʥʘʣʦʛʠʯʥʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ ʣʝʤʤʳ 5. 

ʀʪʘʢ, ʚʝʣʠʯʠʥʫ t ʥʫʞʥʦ ʠʩʢʘʪʴ ʩʨʝʜʠ ʯʠʩʝʣ, ʦʢʘʥʯʠʚʘʶʱʠʭʩʷ ʥʘ 

ʮʠʬʨʫ 7, ʥʘʧʨʠʤʝʨ, 7, 17, 27 ʠ ʪ.ʜ.  

ʇʨʠʤʝʨ 2. 

ʇʫʩʪʴ j(r) = 460, s = 33, ʪʦʛʜʘ t = 237. 

ʃʝʤʤʘ 7 

ɽʩʣʠ j(r) ʢʨʘʪʥʦ 10, ʘ s ʦʢʘʥʯʠʚʘʝʪʩʷ ʮʠʬʨʦʡ 9, ʪʦ ʧʦʩʣʝʜʥʷʷ ʮʠʬʨʘ 

ʯʠʩʣʘ t ʜʦʣʞʥʘ ʙʳʪʴ 9. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʊʦʣʴʢʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʯʠʩʝʣ, ʦʢʘʥʯʠʚʘʶʱʠʭʩʷ ʮʠʬʨʘʤʠ 9 (ʧʨʠ 

s, ʦʢʘʥʯʠʚʘʶʱʠʤʩʷ ʥʘ 9), ʜʘʸʪ ʯʠʩʣʦ, ʫ ʢʦʪʦʨʦʛʦ ʧʦʩʣʝʜʥʷʷ ʮʠʬʨʘ 1. ɺ ʵʪʠʭ 

ʩʣʫʯʘʷʭ ʯʠʩʣʦ sÖt-1 ʙʫʜʝʪ ʢʨʘʪʥʦ 10. 

ʇʨʠʤʝʨ 3. 

ʇʫʩʪʴ j(r) = 120, s = 19. ʈʘʩʯʸʪ ʜʘʣ t = 19. 

ʃʝʤʤʘ 8 

ɽʩʣʠ j(r) ʢʨʘʪʥʦ 10, ʘ s ʦʢʘʥʯʠʚʘʝʪʩʷ ʮʠʬʨʦʡ 1, ʪʦ ʧʦʩʣʝʜʥʷʷ ʮʠʬʨʘ 

ʯʠʩʣʘ t ʜʦʣʞʥʘ ʙʳʪʴ 1. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʊʦʣʴʢʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʯʠʩʝʣ, ʦʢʘʥʯʠʚʘʶʱʠʭʩʷ ʮʠʬʨʘʤʠ 1 (ʧʨʠ 

ʯʠʩʣʝ s, ʦʢʘʥʯʠʚʘʶʱʠʤʩʷ ʮʠʬʨʦʡ 1), ʜʘʸʪ ʯʠʩʣʦ, ʫ ʢʦʪʦʨʦʛʦ ʧʦʩʣʝʜʥʷʷ ʮʠʬ-

ʨʘ 1. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʯʠʩʣʦ sÖt-1 ʙʫʜʝʪ ʢʨʘʪʥʦ 10. 

ʇʨʠʤʝʨ 4. 

ʇʫʩʪʴ j(r) = 120, s = 31. ʈʘʩʯʸʪ ʜʘʣ t = 31. 

ʃʝʤʤʳ 7 ʠ 8 ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʥʠʞʝʥʠʝ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʠ ʚ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʭ ʩʣʫʯʘʷʭ (ʧʦʩʣʝʜʥʠʝ ʮʠʬʨʳ ʦʪʢʨʳʪʦʡ ʠ ʟʘʢʨʳʪʦʡ ʵʢʩʧʦʥʝʥʪʳ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʩʦʚʧʘʜʘʶʪ). ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʱʠʝ ʯʠʩʣʘ s ʠ t (ʢʣʶʯʠ ʙʣʠʟʥʝʮʳ), ʪʦ ʝʩʪʴ ʩʝʢʨʝʪʥʳʡ 
ʢʣʁʯ ʤʦʞʝʪ ʙʳʪʴ ʦʰʠʙʦʯʥʦ ʦʧʫʙʣʠʢʦʚʘʥ ʘʙʦʥʝʥʪʦʤ. ʇʨʠʤʝʨʳ 3 ʠ 4 ʧʦʜ-

ʪʚʝʨʞʜʘʶʪ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʠ j(r), ʢʨʘʪʥʦʤ ʜʝʩʷʪʠ ʠ ʦʪʢʨʳʪʳʭ ʵʢʩʧʦʥʝʥʪʘʭ, 
ʦʢʘʥʯʠʚʘʶʱʠʭʩʷ ʮʠʬʨʘʤʠ 1 ʠ 9 ʝʩʪʴ ʦʪʣʠʯʥʘʷ ʦʪ ʥʫʣʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʨʳʪʦʡ 

ʧʫʙʣʠʢʘʮʠʠ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ. ɽʩʣʠ ʚʝʣʠʯʠʥʘ s ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʩʣʫʯʘʡʥʦʤʫ 

ʟʘʢʦʥʫ, ʪʦ ʜʣʷ j(r), ʢʨʘʪʥʳʭ 10, ʚʝʨʦʷʪʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʡ, ʦʢʘʥʯʠ-
ʚʘʶʱʠʭʩʷ ʮʠʬʨʘʤʠ 1 ʠʣʠ 9, ʩʦʩʪʘʚʣʷʝʪ 0,125. ʇʨʠ ʵʪʦʤ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʩʝʢ-

ʨʝʪʥʳʭ ʢʣʶʯʝʡ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʸʪ ʩ ʦʪʢʨʳʪʳʤʠ ʢʣʶʯʘʤʠ. 
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ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʛʠʧʦʪʝʟʘ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʧʘʜʝʥʠʷ ʦʪʢʨʳʪʳʭ ʠ ʟʘ-

ʢʨʳʪʳʭ ʢʣʶʯʝʡ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʨʘʩʯʸʪʥʳʤ ʧʫʪʸʤ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ Mathcad. ɼʣʷ j(r) = 460 ʚʳʷʚʣʝʥʦ 7 ʫʷʟʚʠʤʦʩʪʝʡ (ʦʪʢʨʳʪʳʡ ʠ 

ʟʘʢʨʳʪʳʡ ʢʣʶʯʠ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʣʠ, ʥʘʧʨʠʤʝʨ, 229, 231, 321, 369). ɼʣʷ j(r) 
= 18240 ʚʳʷʚʣʝʥʦ ʪʘʢʞʝ 15 ʫʷʟʚʠʤʦʩʪʝʡ (ʥʘʧʨʠʤʝʨ, 14401, 14591, 15391). ɺ 

ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʢʣʶʯʠ, ʦʢʘʥʯʠʚʘʶʱʠʝʩʷ ʥʘ ʝʜʠ-

ʥʠʮʫ. 

ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʣʶʯʝʡ ʚ ʢʨʠʧʪʦʩʠʩʪʝʤʝ RSA ʚ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʬʫʥʢʮʠʷ ʕʡʣʝʨʘ ʢʨʘʪʥʘ 10, ʘ ʦʪʢʨʳʪʘʷ ʵʢʩʧʦʥʝʥʪʘ ʦʢʘʥʯʠʚʘ-

ʝʪʩʷ ʮʠʬʨʘʤʠ 1 ʠʣʠ 9, ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʝʩʪʠ ʧʨʦʚʝʨʢʫ ʥʘ ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʦʪʢʨʳʪʦʛʦ ʠ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʝʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʦʚʧʘʜʘʶ-
ʱʠʝ ʢʣʶʯʠ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ. 

ʉʨʝʜʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʦʪʢʨʳʪʦʡ ʵʢʩʧʦʥʝʥ-

ʪʳ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʠʩʝʣ ʌʝʨʤʘ.  
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3. ʉʪʝʛʘʥʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ 

 
ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʨʠʧʪʦʛʨʘʬʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʚʨʘʱʘʝʪ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʚ 

ʥʝʯʠʪʘʝʤʳʡ, ʢʨʠʧʪʦʛʨʘʬʠʷ ʧʦʟʚʦʣʷʝʪ ʩʢʨʳʪʴ ʧʝʨʝʜʘʚʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ. 

ʋʜʦʙʥʝʝ ʚʩʝʛʦ ʜʣʷ ʩʢʨʳʪʦʡ ʧʝʨʝʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ. 

 

3.1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʩʪʝʛʘʥʦʛʨʘʬʠʠ 

 
ʉʪʝʛʘʥʦʛʨʘʬʠʷ ð ʵʪʦ ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ ʪʘʢʠʝ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʝʨʝʜʘʯʠ (ʠ ʭʨʘʥʝʥʠʷ) ʩʝʢʨʝʪʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʢʨʳʚʘʶʪ ʩʘʤ ʬʘʢʪ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ.  

ʂʨʠʧʪʦʛʨʘʬʠʷ ʧʨʝʚʨʘʱʘʝʪ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʚ ʥʝʯʠʪʘʝʤʳʡ ʥʘʙʦʨ ʩʠʤ-

ʚʦʣʦʚ (ʰʠʬʨʦʛʨʘʤʤʫ). ʐʠʬʨʦʛʨʘʤʤʘ ʧʝʨʝʜʘʸʪʩʷ ʧʦ ʦʪʢʨʳʪʦʤʫ ʢʘʥʘʣʫ ʩʚʷ-

ʟʠ, ʠ ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʜʝʨʞʠʪʩʷ ʥʘ ʩʣʦʞʥʦʩʪʠ ʧʦʜʙʦʨʘ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ. 

ʌʘʢʪ ʧʝʨʝʜʘʯʠ ʢʨʠʧʪʦʛʨʘʤʤʳ ʥʝ ʩʢʨʳʚʘʝʪʩʷ ʦʪ ʧʨʦʪʠʚʥʠʢʘ. 

ʉʪʝʛʘʥʦʛʨʘʬʠʷ ʥʘʮʝʣʝʥʘ ʥʘ ʩʦʢʨʳʪʠʝ ʬʘʢʪʘ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʦʦʙʱʝʥʠʝ (ʝʛʦ ʥʘʟʳʚʘʶʪ ʚʣʦʞʝʥʠʝʤ) ʧʦʤʝʱʘʶʪ (ʚʥʝʜʨʷʶʪ) ʚ ʢʦʥʪʝʡʥʝʨ, 

ʚʠʜ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ ʠʟ-ʟʘ 

ʩʜʝʣʘʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ.  
ʉʪʝʛʘʥʦʛʨʘʬʠʷ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʢʨʠʧʪʦʛʨʘʬʠʝʡ. 

ʉʢʨʳʚʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ ʧʦʤʝʱʘʝʪʩʷ ʚʥʫʪʨʴ ʙʝʟʦʙʠʜʥʦʛʦ ʥʘ ʚʠʜ ʢʦʥ-

ʪʝʡʥʝʨʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʩʪʦʨʦʥʥʝʤʫ ʥʘʙʣʶʜʘʪʝʣʶ ʙʳʣʦ ʙʳ ʩʣʦʞʥʦ 

ʟʘʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʪʘʡʥʦʛʦ ʧʦʩʣʘʥʠʷ. ʂʦʥʪʝʡʥʝʨʘʤʠ ʤʦʛʫʪ ʙʳʪʴ 

ʯʝʤʦʜʘʥ ʩ ʜʚʦʡʥʳʤ ʜʥʦʤ, ʤʦʥʝʪʘ ʩ ʦʪʚʦʨʘʯʠʚʘʶʱʝʡʩʷ ʢʨʳʰʢʦʡ, ʧʦʯʪʦʚʘʷ 

ʤʘʨʢʘ ʩ ʤʠʢʨʦʧʣʸʥʢʦʡ, ʧʠʩʴʤʦ, ʥʘʧʠʩʘʥʥʦʝ ʩʠʤʧʘʪʠʯʝʩʢʠʤʠ ʯʝʨʥʠʣʘʤʠ 

(ʥʘʧʨʠʤʝʨ, ʭʣʦʨʠʜʦʤ ʢʦʙʘʣʴʪʘ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʥʪʝʡʥʝʨʳ, ʚ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʩʢʨʳʪ ʪʝʢʩʪ, ʨʠʩʫʥʦʢ (ʬʦʪʦʛʨʘʬʠʷ), ʟʚʫʢ ʠ ʜʘʞʝ ʚʠʜʝʦ. 

ɺʩʝ ʢʦʥʪʝʡʥʝʨʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʦʥʪʝʡʥʝʨʳ-ʦʨʠʛʠʥʘʣʳ ʠ ʢʦʥ-

ʪʝʡʥʝʨʳ-ʨʝʟʫʣʴʪʘʪʳ. ʂʦʥʪʝʡʥʝʨ-ʦʨʠʛʠʥʘʣ (ʠʣʠ çʧʫʩʪʦʡè ʢʦʥʪʝʡʥʝʨ) ð ʵʪʦ 
ʢʦʥʪʝʡʥʝʨ, ʢʦʪʦʨʳʡ ʥʝ ʩʦʜʝʨʞʠʪ ʩʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂʦʥʪʝʡʥʝʨ-ʨʝʟʫʣʴʪʘʪ 

(ʠʣʠ çʟʘʧʦʣʥʝʥʥʳʡè ʢʦʥʪʝʡʥʝʨ, ʩʪʝʛʦ) ð ʵʪʦ ʢʦʥʪʝʡʥʝʨ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 

ʩʢʨʳʪʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʇʦʜ ʢʣʶʯʦʤ ʧʦʥʠʤʘʝʪʩʷ ʩʝʢʨʝʪʥʳʡ ʵʣʝʤʝʥʪ, ʢʦʪʦ-

ʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʟʘʥʝʩʝʥʠʷ (ʚʥʝʜʨʝʥʠʷ) ʩʦʦʙʱʝʥʠʷ ʚ ʢʦʥʪʝʡʥʝʨ. 

ɺʩʝ ʢʦʥʪʝʡʥʝʨʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ ʪʠʧʘ: ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠ-

ʥʘʤʠʯʝʩʢʠʝ. ʉʪʘʪʠʯʝʩʢʠʝ ʢʦʥʪʝʡʥʝʨʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʜʣʷ 

ʩʢʨʳʪʦʛʦ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʠ ʜʣʷ ʝʸ ʩʢʨʳʪʦʡ ʧʝʨʝʜʘʯʠ. ʇʨʠʤʝʨʦʤ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʮʠʬʨʦʚʘʷ ʬʦʪʦʛʨʘʬʠʷ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʢʦʥʪʝʡʥʝʨʳ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʦʣʴʢʦ ʜʣʷ ʩʢʨʳʪʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʘʢʝʪʳ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʧʦ ʧʨʦʪʦʢʦʣʫ TCP/IP [21]. 

ʏʠʩʣʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʤʝʪʦʜʦʚ ʚʥʝʜʨʝʥʠʷ ʚʣʦʞʝʥʠʡ ʚʝ-
ʣʠʢʦ. ʄʥʦʛʠʝ ʧʨʠʸʤʳ ʩʦʢʨʳʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ çʦʙʤʘʥʝè 




