
 

 

                                                 

      ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ  

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɽ ʋʏʈɽɾɼɽʅʀɽ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

ʇʆɺʆʃɾʉʂʀʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ  

                             ʊɽʃɽʂʆʄʄʋʅʀʂɸʎʀʁ ʀ ʀʅʌʆʈʄɸʊʀʂʀ 

 

 

 

 

 

 

 

ɸʣʝʢʩʝʝʚ ɸ. ʇ. 

 

 

 

ʉʙʦʨʥʠʢ ʟʘʜʘʯ  

ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʀʥʬʦʨʤʘʪʠʢʘè 
 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ  

ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ 
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ʌɽɼɽʈɸʃʔʅʆɽ ɸɻɽʅʊʉʊɺʆ ʉɺʗɿʀ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʇʆɺʆʃɾʉʂʀʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ 

ʊɽʃɽʂʆʄʄʋʅʀʂɸʎʀʁ ʀ ʀʅʌʆʈʄɸʊʀʂʀè 

 

ʂʘʬʝʜʨʘ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

 

 

 

 

 

ɸ.ʇ. ɸʣʝʢʩʝʝʚ  

 

 

 

ʉɹʆʈʅʀʂ  

ɿɸɼɸʏ ʇʆ ɼʀʉʎʀʇʃʀʅɽ 

çʀʅʌʆʈʄɸʊʀʂɸè 

 

 

 
 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ 

 ʧʨʘʢʪʠʯʝʩʢʠʤ ʨʘʙʦʪʘʤ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʘʤʘʨʘ, 2015 ʛ. 
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004.083.73 (075.8) 

 

 

ʈʝʮʝʥʟʝʥʪ ʢ.ʪ.ʥ., ʜʦʮ. ʅʘʟʘʨʝʥʢʦ ʇ.ɸ. 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʢ ʠʟʜʘʥʠʶ ʤʝʪʦʜʠʯʝʩʢʠʤ ʩʦʚʝʪʦʤ ʇɻʋʊʀ, 

ʧʨʦʪʦʢʦʣ ˉ 28 ʦʪ 6 ʤʘʷ 2015 ʛ. 

 

ɸʣʝʢʩʝʝʚ ɸ.ʇ.  ʉʙʦʨʥʠʢ ʟʘʜʘʯ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʀʥʬʦʨʤʘʪʠʢʘè. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʢ ʧʨʦʚʝʜʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʀʥʬʦʨʤʘʪʠʢʘè, ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ 

ʢʫʨʩʘ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 10.03.01 ʠ 10.05.02 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʩʦʜʝʨʞʘʪ ʦʧʠʩʘʥʠʝ ʦʜʠʥʥʘʜʮʘʪʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

 

1. ʉʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ. 

2. ʃʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʕɺʄ 

3. ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʕɺʄ. 

4. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʕɺʄ. 

5. ʉʞʘʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʤʝʪʦʜʦʤ RLE. 

6. ʉʞʘʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʤʝʪʦʜʦʤ ʐʝʥʥʦʥʘ-ʌʘʥʦ. 

7. ʇʦʤʝʭʦʫʩʪʦʡʯʠʚʳʡ ʢʦʜ ʍʵʤʤʠʥʛʘ. 

8. ʇʦʤʝʭʦʫʩʪʦʡʯʠʚʳʡ ʢʦʜ ɹʏʍ. 

9. ʐʠʬʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʛʘʤʤʠʨʦʚʘʥʠʷ. 

10. ɸʩʠʤʤʝʪʨʠʯʥʳʡ ʰʠʬʨ RSA. 

11. ʉʪʝʛʘʥʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 
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ɺʚʝʜʝʥʠʝéééééééééééééééééé  4 

ʉʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠé̫éééééééééééé...  5 

ʃʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʕɺʄéééééééé.  15 

ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʕɺʄ éééééé.  21 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʕɺʄ ééééééééé.  29 

ʉʞʘʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʤʝʪʦʜʦʤ RLEééééééé.  36 

ʉʞʘʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʤʝʪʦʜʦʤ ʐʝʥʥʦʥʘ-ʌʘʥʦééé  39 

ʇʦʤʝʭʦʫʩʪʦʡʯʠʚʳʡ ʢʦʜ ʍʵʤʤʠʥʛʘéééééééé.  45 

ʇʦʤʝʭʦʫʩʪʦʡʯʠʚʳʡ ʢʦʜ ɹʏʍéééééééééé.  49 

ʐʠʬʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʛʘʤʤʠʨʦʚʘʥʠé̫éééééé  55 

ɸʩʠʤʤʝʪʨʠʯʥʳʡ ʰʠʬʨ RSAéééééééééé.  58 

ʉʪʝʛʘʥʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠé  69 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨérééééééééééééé  82 

ʇʨʠʣʦʞʝʥʠʝ 1éééééééééééééééé.  83 

ʇʨʠʣʦʞʝʥʠʝ 2éééééééééééééééé.  91 
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ɺʚʝʜʝʥʠʝ 

 

ʃʫʯʰʠʡ ʩʧʦʩʦʙ ʟʘʢʨʝʧʠʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ï ʨʝʰʠʪʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʟʘʜʘʯ ʧʦ ʠʟʫʯʘʝ-

ʤʦʡ ʪʝʤʝ. 

ɼʘʥʥʳʡ ʩʙʦʨʥʠʢ ʟʘʜʘʯ ʩʦʜʝʨʞʠʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʟʘ-

ʜʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʦ, ʢʘʢ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɺ ʦʜʥʦʤ ʤʝʩʪʝ ʩʦʙʨʘʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʦʵʪʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʫʪ ʧʦʜʦʙʨʘʪʴ ʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʙʦʯʝʡ 

ʧʨʦʛʨʘʤʤʳ ʠ ʯʘʩʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʟʘʥʷʪʠʡ. 

ʄʘʪʝʨʠʘʣʳ, ʧʨʠʚʝʜʸʥʥʳʝ ʚ ʉʙʦʨʥʠʢʝ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʘʢʪʠ-

ʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ, ʥʦ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʘʯʸʪʦʚ, ʵʢʟʘʤʝʥʦʚ, ʦʣʠʤʧʠʘʜ. 

ʉʪʨʫʢʪʫʨʘ ʦʧʠʩʘʥʠʷ ʨʘʙʦʪ ʦʜʠʥʘʢʦʚʘʷ: ʚʥʘʯʘʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝ-

ʨʠʘʣ ʩ ʧʨʠʤʝʨʘʤʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʟʘʪʝʤ ʧʨʠʚʦʜʷʪʩʷ ʟʘʜʘʯʠ ʜʣʷ ʘʫʜʠʪʦʨʥʦʛʦ ʨʝʰʝʥʠʷ ʠ, ʥʘ-

ʢʦʥʝʮ, ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʨʘʟʦʙʨʘʪʴ ʠ ʧʨʦʢʦʤʤʝʥ-

ʪʠʨʦʚʘʪʴ ʧʨʠʤʝʨʳ, ʧʨʠʚʝʜʸʥʥʳʝ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ, ʘ ʟʘʪʝʤ ʜʘʪʴ ʩʪʫʜʝʥ-

ʪʘʤ ʟʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠʟ ʨʘʟʜʝʣʘ çɿʘʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝ-

ʩʢʦʡ ʨʘʙʦʪʳè. ɿʘʚʝʨh ʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʘʯʝʡ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ. 

ʂʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ ʞʝʣʘʪʝʣʴʥʦ ʧʨʦʚʝʩʪʠ ʥʘ ʩʣʝʜʫʶʱʝʤ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʟʘʥʷʪʠʠ. 

ʉʙʦʨʥʠʢ ʩʦʜʝʨʞʠʪ ʜʚʘ ʦʨʠʛʠʥʘʣʴʥʳʭ ʤʦʤʝʥʪʘ, ʢʦʪʦʨʳʝ ʧʫʙʣʠʢʫʶʪʩʷ ʟʜʝʩʴ ʚʧʝʨʚʳʝ. 

1. ʅʦʚʳʡ ʩʧʦʩʦʙ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ ʚ ʜʝʩʷʪʠʯʥʳʝ ʯʠʩʣʘ: çʉʧʦʩʦʙ 

ʧʝʨʝʚʦʜʘ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ ʩ ʜʝʣʝʥʠʝʤ ʙʘʡʪʘ ʥʘ ʪʝʪʨʘʜʳè. 

2. ʅʦʚʳʡ ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ ʚ ʤʝʪʦʜʝ RSA. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʢ.ʪ.ʥ. ʆʨʣʦʚʫ ɺ.ɺ. ʟʘ ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʝʪʦʯʥʦʩʪʠ ʚ ʨʫʢʦ-

ʧʠʩʠ, ʜʦʮʝʥʪʫ ʂʦʚʘʣʝʥʢʦ ʊ.ɸ. ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʦʚʝʪʳ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ 

ʩʪʫʜʝʥʪʫ ɼʝʤʠʜʦʚʫ ɸ.ɺ. ʟʘ ʧʦʤʦʱʴ ʚ ʘʥʘʣʠʟʝ ʬʦʨʤʫʣʳ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 1  

 çʉʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷè 

 
1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

ʆʩʚʦʠʪʴ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʚʦʜʘ ʯʠʩʝʣ ʠʟ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʚ ʜʨʫʛʫʶ. 

 

2. ʉʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʪʝʤʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

 

ɼʘʥʥʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ (ʙʘʟʦʚʦʡ) ʜʣʷ ʩʣʝʜʫʶʱʠʭ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

 

3. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ 

 

ɺʩʝ ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ (ɺʊ) ʨʝʘʣʠʟʫʶʪʩʷ ʧʫʪʸʤ 

ʩʦʟʜʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʩʠʛʥʘʣʦʚ ʚʳʩʦʢʦʛʦ ʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʝʡ, ʢʦʪʦʨʳʝ ʫʩʣʦ-

ʚʠʣʠʩʴ ʥʘʟʳʚʘʪʴ çʝʜʠʥʠʮʘʤʠè ʠ çʥʫʣʤ̫ʠè. ʇʦʵʪʦʤʫ ʤʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʵʪʘ ɺ. ʄʘʷʢʦʚʩʢʦʛʦ, 

ʥʝ ʩʢʣʦʥʥʳ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʨʦʣʴ ʝʜʠʥʠʮʳ, ʢʘʢ, ʚʧʨʦʯʝʤ, ʠ ʥʫʣʷ. ʆʩʦʙʝʥʥʦ ʝʩʣʠ ʨʝʯʴ ʠʜʸʪ ʦ 

ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ. 

ʇʦʜ ʩʠʩʪʝʤʦʡ ʩʯʠʩʣʝʥʠʷ (ʉʉ) ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʣʶʙʦʛʦ ʯʠʩʣʘ ʩ ʧʦʤʦ-

ʱʴʶ ʘʣʬʘʚʠʪʘ ʩʠʤʚʦʣʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʮʠʬʨʘʤʠ.  

ʉʉ ʥʘʟʳʚʘʝʪʩʷ ʧʦʟʠʮʠʦʥʥʦʡ, ʝʩʣʠ ʦʜʥʘ ʠ ʪʘ ʞʝ ʮʠʬʨʘ ʠʤʝʝʪ ʨʘʟʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦ-

ʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʸ ʤʝʩʪʦʤ ʚ ʯʠʩʣʝ. 

ɼʝʩʷʪʠʯʥʘʷ ʉʉ ʷʚʣʷʝʪʩʷ ʧʦʟʠʮʠʦʥʥʦʡ. ɿʥʘʯʝʥʠʝ ʮʠʬʨʳ 9 ʚ ʯʠʩʣʝ 1999 ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʝʸ ʧʦʣʦʞʝʥʠʷ ʚ ʯʠʩʣʝ. ʇʝʨʚʘʷ ʩʣʝʚʘ ʜʝʚʷʪʢʘ ʜʝʣʘʝʪ ʚʢʣʘʜ ʚ ʦʙʱʝʝ ʟʥʘʯʝʥʠʝ ʜʝ-

ʩʷʪʠʯʥʦʛʦ ʯʠʩʣʘ 900 ʝʜʠʥʠʮ, ʚʪʦʨʘʷ ð 90, ʘ ʪʨʝʪʴʷ ð 9 ʝʜʠʥʠʮ. 

ʈʠʤʩʢʘʷ ʉʉ ʷʚʣʷʝʪʩʷ ʥʝʧʦʟʠʮʠʦʥʥʦʡ. ɿʥʘʯʝʥʠʝ ʮʠʬʨʳ ʍ ʚ ʯʠʩʣʝ ʍʍI ʦʩʪʘʸʪʩʷ ʥʝʠʟ-

ʤʝʥʥʳʤ ʧʨʠ ʚʘʨʠʘʮʠʠ ʝʸ ʧʦʣʦʞʝʥʠʷ ʚ ʯʠʩʣʝ. 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʮʠʬʨ, ʫʧʦʪʨʝʙʣʷʝʤʳʭ ʚ ʧʦʟʠʮʠʦʥʥʦʡ ʉʉ, ʥʘʟʳʚʘʝʪʩʷ ʦʩʥʦʚʘʥʠ-

ʝʤ ʉʉ. ɺ ʜʝʩʷʪʠʯʥʦʡ ʉʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʝʩʷʪʴ ʮʠʬʨ: 0, 1, 2, ..., 9; ʚ ʜʚʦʠʯʥʦʡ ʉʉ ð ʜʚʝ ʮʠʬ-

ʨʳ: 0 ʠ 1; ʚ ʚʦʩʴʤʝʨʠʯʥʦʡ ʉʉ ð ʚʦʩʝʤʴ ʮʠʬʨ: 0, 1, 2, ..., 7. ɺ ʉʉ ʩ ʦʩʥʦʚʘʥʠʝʤ Q ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʮʠʬʨʳ ʦʪ 0 ʜʦ Q ï 1. 
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ʇʝʨʝʚʦʜ ʮʝʣʳʭ ʯʠʩʝʣ ʠʟ ʜʝʩʷʪʠʯʥʦʡ ʉʉ ʚ ʜʚʦʠʯʥʫʶ, ʚʦʩʴʤʝʨʠʯʥʫʶ ʠʣʠ ʰʝʩʪʥʘʜʮʘʪʝ-

ʨʠʯʥʫʶ ʉʉ ʫʜʦʙʥʦ ʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʛʦ ʧʨʘʚʠʣʘ: 

 

 

 

 

 

 

ʇʨʠʤʝʨ 1. ʇʝʨʝʚʝʩʪʠ ʮʝʣʦʝ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ 37D ʚ ʜʚʦʠʯʥʫʶ ʉʉ: 

ʈʝʰʝʥʠʝ. 

 
ʈʝʟʫʣʴʪʘʪ ʧʝʨʝʚʦʜʘ: (37)10 = (100101)2. 

ʇʨʠ ʧʝʨʝʚʦʜʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʦʰʠʙʢʦʡ ʷʚʣʷʝʪʩʷ ʥʝʚʝʨʥʘʷ ʟʘʧʠʩʴ ʨʝʟʫʣʴʪʘʪʘ. ɿʘʧʠʩʴ 

ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʩʦ ʩʪʘʨʰʝʛʦ ʟʥʘʯʘʱʝʛʦ ʨʘʟʨʷʜʘ (ʉɿʈ), ʘ ʟʘʢʘʥʯʠʚʘʪʴ ʟʘʧʠ-

ʩʴʶ ʤʣʘʜʰʝʛʦ ʟʥʘʯʘʱʝʛʦ ʨʘʟʨʷʜʘ (ʄɿʈ). ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʨʠ ʜʝʣʝʥʠʠ ʧʝʨʚʳʤ ʧʦʣʫʯʘ-

ʝʪʩʷ ʟʥʘʯʝʥʠʝ ʄɿʈ. 

ʇʝʨʝʚʦʜ ʠʟ ʜʝʩʷʪʠʯʥʦʡ ʉʉ ʚ ʜʚʦʠʯʥʫʶ ʉʉ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ 

ʩʪʝʧʝʥʝʡ ʯʠʩʣʘ 2. 

n 

ʩʪʝʧʝʥʴ 

 6 5 4 3 2 1 0 -1 -2 -3 

2
n 

 64 32 16 8 4 2 1 0.5 0.25 0.125 

ʇʨʠʤʝʨ 2. 

ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ 87.625D ʚ ʜʚʦʠʯʥʫʶ ʉʉ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ ʩʪʝʧʝ-

ʥʝʡ. 

ʈʝʰʝʥʠʝ. 

ɼʣʷ ʧʝʨʝʚʦʜʘ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʠʟ ʪʘʙʣʠʮʳ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʚ ʩʫʤʤʝ ʜʘʜʫʪ ʧʝʨʝʚʦʜʠʤʦʝ 

ʯʠʩʣʦ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʜ ʵʪʠʤʠ ʩʣʘʛʘʝʤʳʤʠ ʚ ʧʦʣʠʥʦʤʝ ʧʨʠʥʠʤʘʁ ʪʩ̫ ʨʘʚʥʳʤʠ ʝʜʠʥʠʮʝ. 

ʆʩʪʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʯʠʪʘʶʪʩʷ ʨʘʚʥʳʤʠ ʥʫʣʶ. 

n 

ʩʪʝʧʝʥʴ 

6 5 4 3 2 1 0 -1 -2 -3 

2
n 

64 32 16 8 4 2 1 0.5 0.25 0.125 

ai 1 0 1 0 1 1 1 1 0 1 

87.625 = 64+16+8+4+2+1+0.5+0.125 

ɼʚʦʠʯʥʦʝ ʯʠʩʣʦ ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 

1010111.101B 

ɼʣʷ ʧʝʨʝʚʦʜʘ ʮʝʣʦʛʦ ʯʠʩʣʘ ʠʟ S-ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʚ W-ʩʠʩʪʝʤʫ 

ʩʯʠʩʣʝʥʠʷ ʥʫʞʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʝʣʠʪʴ ʵʪʦ ʯʠʩʣʦ, ʘ ʟʘʪʝʤ ʧʦʣʫʯʘʝ-

ʤʳʝ ʯʘʩʪʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʝ W ʥʦʚʦʡ ʉʉ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʯʘʩʪʥʦʝ ʥʝ ʩʪʘ-

ʥʝʪ ʤʝʥɹhʝ W. 
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ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʨʘʚʠʣʴʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʜʨʦʙʴ, ʯʠʩʣʠʪʝʣʴ ʢʦʪʦʨʦʡ ʤʝʥʴʰʝ ʟʥʘʤʝʥʘʪʝʣʷ. 

ʇʨʠʤʝʨ 3. ʇʝʨʝʚʝʩʪʠ ʧʨʘʚʠʣʴʥʫʶ ʜʝʩʷʪʠʯʥʫʶ ʜʨʦʙʴ 0.1875D ʚ ʜʚʦʠʯʥʫʶ ʉʉ. 

ʈʝʰʝʥʠʝ. 

 

 

 

 

 

 

 

 

 

 

ɿʘʧʠʰʝʤ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʚʦʜʘ: 0.1875D = 0.0011B. 

ʆʙʳʯʥʦ ʧʝʨʝʚʦʜ ʜʨʦʙʝʡ ʠʟ ʦʜʥʦʡ ʉʉ ʚ ʜʨʫʛʫʶ ʧʨʦʠʟʚʦʜʷʪ ʧʨʠʙʣʠʞʸʥʥʦ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʥʝ-

ʧʨʘʚʠʣʴʥʦʡ ʜʨʦʙʠ ʧʝʨʝʚʦʜʷʪ ʦʪʜʝʣʴʥʦ ʮʝʣʫʶ ʠ ʜʨʦʙʥʫʶ ʯʘʩʪʠ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤʠ. 

 

ʇʨʠʤʝʯʘʥʠʝ. 

ʅʝʨʝʜʢʦ ʧʨʠ ʧʝʨʝʚʦʜʝ ʧʨʘʚʠʣʴʥʦʡ ʜʨʦʙʠ ʠʟ ʜʝʩʷʪʠʯʥʦʡ ʉʉ ʚ ʜʚʦʠʯʥʫʶ ʉʉ ʨʝʟʫʣʴʪʘ-

ʪʦʤ ʚʳʯʠʩʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʨʨʘʮʠʦʥʘʣʴʥʘʷ ʜʨʦʙʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʯʠʩʣʦ ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʢʦʚ 

ʧʦʩʣʝ ʟʘʧʷʪʦʡ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠʩʭʦʜʷ ʠʟ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʛʨʝʰʥʦʩʪʠ. 

 

ʇʨʠʤʝʨ 4. ʇʝʨʝʚʝʩʪʠ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ 9.625D ʚ ʜʚʦʠʯʥʫʶ ʉʉ. 

ʈʝʰʝʥʠʝ. 

ɺʥʘʯʘʣʝ ʧʝʨʝʚʝʜʸʤ ʮʝʣʫʶ ʯʘʩʪʴ ʜʝʩʷʪʠʯʥʦʛʦ ʯʠʩʣʘ ʚ ʜʚʦʠʯʥʫʶ ʉʉ: 

9D = 1001B. 

ɿʘʪʝʤ ʧʝʨʝʚʝʜʸʤ ʧʨʘʚʠʣʴʥʫʶ ʜʨʦʙʴ: 

0.625D = 0.101B. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʦʪʚʝʪ: 9.625D = 1001.101B. 

 

ʇʨʠʤʝʨ 5. ʇʝʨʝʚʝʩʪʠ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ 164D ʚ ʚʦʩʴʤʝʨʠʯʥʫʶ ʉʉ 

ʈʝʰʝʥʠʝ. 

 
ʈʝʟʫʣʴʪʘʪ ʧʝʨʝʚʦʜʘ: (164)10 = (244)8.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʘʚʠʣʦ ʧʝʨʝʭʦʜʘ ʠʟ ʚʦʩʴʤʝʨʠʯʥʦʡ ʉʉ ʚ ʜʚʦʠʯʥʫʶ ʉʉ. 

 

 

 

 

ɼʣʷ ʧʝʨʝʚʦʜʘ ʚʦʩɹʤʝʨʠʯʥʦʛʦ ʯʠʩʣʘ ʚ ʜʚʦʠʯʥʫʶ ʉʉ ʜʦʩʪʘʪʦʯ-

ʥʦ ʟʘʤʝʥʠʪʴ ʢʘʞʜʫʶ ʮʠʬʨʫ ʚʦʩʴʤʝʨʠʯʥʦʛʦ ʯʠʩʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʪʨʭyʨʘʟʨʷʜʥʳʤ ʜʚʦʠʯʥʳʤ ʯʠʩʣʦʤ. ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʢʨʘʡʥʠʝ 

ʥʫʣʠ ʩʣʝʚʘ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʜʨʦʙʥʦʡ ʯʘʩʪʠ ð ʠ ʢʨʘʡʥʠʝ ʥʫʣʠ ʩʧʨʘʚʘ. 

ɼʣʷ ʧʝʨʝʚʦʜʘ ʧʨʘʚʠʣʴʥʦʡ ʜʨʦʙʠ ʠʟ S-ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʚ ʉʉ ʩ ʦʩ-

ʥʦʚʘʥʠʝʤ W ʥʫʞʥʦ ʫʤʥʦʞʠʪʴ ʠʩʭʦʜʥʫʶ ʜʨʦʙʴ ʠ ʜʨʦʙʥʳʝ ʯʘʩʪʠ ʧʦʣʫʯʘʶ-

ʱʠʭʩʷ ʧʨʦʠʟʚʝʜʝʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʝ W, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʩʪʘʨʦʡ S-ʩʠʩʪʝʤʝ. 

ʎʝʣʳʝ ʯʘʩʪʠ ʧʦʣʫʯʘʶʱʠʭʩʷ ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʮʠʬʨ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʜʨʦʙʠ ʚ W-ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ. 

0.1875 

          ʭ         2 

  0    0.3750 

          ʭ         2 

  0    0.7500 

          ʭ         2 

  1    1.5000 

          ʭ         2 

  1    1.0000 
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ʇʨʠʤʝʨ 6. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʦ 305.4Q ʠʟ ʚʦʩʴʤʝʨʠʯʥʦʡ ʉʉ ʚ ʜʚʦʠʯʥʫʶ ʉʉ. 

ʈʝʰʝʥʠʝ. 

 

 

 

 

 

 

 

 

ʆʪʤʝʯʝʥʥʳʝ ʩʠʤʚʦʣʘʤʠ çè ʥʫʣʠ ʩʣʝʜʫʝʪ ʦʪʙʨʦʩʠʪʴ. ɿʘʤʝʪʠʤ, ʯʪʦ ʜʚʦʠʯʥʳʝ ʯʠʩʣʘ ʚʟʷʪʳ ʠʟ 

ʪʘʙʣ. 1. 

ɽʱʸ ʦʜʥʦ ʧʨʘʚʠʣʦ ʧʝʨʝʚʦʜʘ ʯʠʩʝʣ: 

 

 

 

 

 

 

 

 

ʇʨʠʤʝʨ 7. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʦ 7D2.EH ʠʟ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʉʉ ʚ ʜʚʦʠʯʥʫʶ ʉʉ. 

 

 

ʈʝʰʝʥʠʝ. 

 

 

 

 

 

 

 

ʆʪʤʝʯʝʥʥʳʝ ʢʨʘʡʥʠʝ ʥʫʣʠ ʩʣʝʜʫʝʪ ʦʪʙʨʦʩʠʪʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʸ ʦʜʥʦ ʧʨʘʚʠʣʦ: 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʨʠʤʝʨ 8. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʦ 111001100.001ɺ ʠʟ ʜʚʦʠʯʥʦʡ ʉʉ ʚ ʚʦʩʤɹʝʨʠʯʥʫʶ ʉʉ. 

ʈʝʰʝʥʠʝ. 

 (7           D          2.        E)16   =   (11111010010.111)2 

ʈʝʟʫʣʪɹʘʪ 

0111      1101    0010.   1110   

                                            

ʇʝʨʝʚʦʜʠʤʦʝ ʯʠʩʣʦ 

                                

ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʉʉ ʢ ʜʚʦʠʯʥʦʡ ʉʉ ʢʘʞʜʘʷ 

ʮʠʬʨʘ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʛʦ ʯʠʩʣʘ ʟʘʤʝʥʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʯʝʪʳ-

ʨʸʭʨʘʟʨʷʜʥʳʤ ʜʚʦʠʯʥʳʤ ʯʠʩʣʦʤ. ʋ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ ʫʜʘʣʷʶʪʩʷ ʣʠʜʠ-

ʨʫʶʱʠʝ ʥʫʣʠ (ʢʨʘʡʥʠʝ ʩʣʝʚʘ), ʘ ʝʩʣʠ ʠʤʝʝʪʩʷ ʜʨʦʙʥʘʷ ʯʘʩʪʴ, ʪʦ ʠ ʢʨʘʡ-

ʥʠʝ ʧʨʘʚʳʝ ʥʫʣʠ. 

 

ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʜʚʦʠʯʥʦʡ ʉʉ ʢ ʚʦʩʴʤʝʨʠʯʥʦʡ (ʠʣʠ ʰʝʩʪʥʘ-

ʜʮʘʪʝʨʠʯʥʦʡ) ʉʉ ʧʦʩʪʫʧʘʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʚʠʛʘʷʩʴ ʦʪ ʪʦʯʢʠ 

ʩʥʘʯʘʣʘ ʚʣʝʚʦ, ʘ ʟʘʪʝʤ ʚʧʨʘʚʦ, ʨʘʟʙʠʚʘʶʪ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ ʥʘ ʛʨʫʧʧʳ 

ʧʦ ʪʨʠ (ʯʝʪʳʨʝ) ʨʘʟʨʷʜʘ, ʜʦʧʦʣʥʷʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʫʣʷʤʠ ʢʨʘʡ-

ʥʠʝ ʛʨʫʧʧʳ. ɿʘʪʝʤ ʢʘʞʜʫʶ ʛʨʫʧʧʫ ʠʟ ʪʨʸʭ (ʯʝʪʳʨʸʭ) ʜʚʦʠʯʥʳʭ ʨʘʟʨʷ-

ʜʦʚ ʟʘʤʝʥʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʦʩʴʤʝʨʠʯʥʦʡ (ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ) 

ʮʠʬʨʦʡ. 

 (3           0          5 .        4)8   =   (11000101.1)2 

011       000      101.      100   

                                       

ʇʝʨʝʚʦʜʠʤʦʝ ʯʠʩʣʦ ʈʝʟʫʣʪɹʘʪ 
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ʇʨʠʤʝʨ 9. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʦ 10111110001.001ɺ ʠʟ ʜʚʦʠʯʥʦʡ ʉʉ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʫʶ 

ʉʉ. 

ʈʝʰʝʥʠʝ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʨʠʤʝʨ 10. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʦ 11011.11ɺ ʠʟ ʜʚʦʠʯʥʦʡ ʉʉ ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ. 

ʈʝʰʝʥʠʝ. 

(11011.11)2 = 1 2
4
 + 1 2

3
 + 0 2

2
 + 1 2

1
 + 1 2

0
 + 1 2

-1
 + 1 2

-2
 = 

= 16 + 8 + 0 + 2 + 1 + 0.5 + 0.25 = (27.75)10. 

 

 

 

 

 

 

 

ʇʨʠʤʝʨ 11. ʇʝʨʝʚʝʩʪʠ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ 2E5.AH ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ. 

ʈʝʰʝʥʠʝ. 

(2E5.A)16 = 2 16
2
 + 1416

1
 + 5 16

0
 + 1016

-1
 = (741.625)10. 

 

 

 

 

 

 

 (111     001     100.      001)2   =   (714.1)8 

7         1         4.          1   

ʇʝʨʝʚʦʜʠʤʦʝ ʯʠʩʣʦ ʈʝʟʫʣʪɹʘʪ 

                             

ɼʣʷ ʧʝʨʝʚʦʜʘ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ ʩʣʝʜʫʝʪ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʯʠʩʣʦ ʚ ʚʠʜʝ ʧʦʣʠʥʦʤʘ, ʧʦʜʩʪʘʚʠʪʴ ʚ ʥʝʛʦ ʠʟʚʝʩʪʥʳʝ ʢʦʵʬʬʠ-

ʮʠʝʥʪʳ ʠ ʚʳʯʠʩʣʠʪʴ ʩʫʤʤʫ.  

 

5           F           1.             2   

ʇʝʨʝʚʦʜʠʤʦʝ ʯʠʩʣʦ ʈʝʟʫʣʪɹʘʪ 

                                    

(0101   1111      0001.      0010)2          =     (5F1.2)16 

ɼʣʷ ʧʝʨʝʚʦʜʘ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʛʦ ʯʠʩʣʘ ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ 

ʩʣʝʜʫʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʯʠʩʣʦ ʚ ʚʠʜʝ ʧʦʣʠʥʦʤʘ, ʧʦʜʩʪʘʚʠʪʴ ʚ ʥʝʛʦ ʠʟʚʝʩʪ-

ʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ ʚʳʯʠʩʣʠʪʴ ʩʫʤʤʫ.  
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ʋʩʢʦʨʠʪʴ ʧʨʦʮʝʜʫʨʫ ʫʩʪʥʦʛʦ ʧʝʨʝʚʦʜʘ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ ʚ ʜʝʩʷʪʠʯʥʳʝ ʯʠʩʣʘ ʤʦʞʥʦ ʩ 

ʧʦʤʦʱʴʶ ʝʱʸ ʦʜʥʦʛʦ ʩʧʦʩʦʙʘ, ʢʦʪʦʨʳʡ ʧʫʙʣʠʢʫʝʪʩʷ ʟʜʝʩʴ ʚʧʝʨʚʳʝ. ʅʘʟʦʚʸʤ ʝʛʦ çʉʧʦʩʦʙʦʤ 

ʧʝʨʝʚʦʜʘ ʩ ʜʝʣʝʥʠʝʤ ʙʘʡʪʘ ʥʘ ʪʝʪʨʘʜʳè. 

ʀʜʝʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʤʥʦʞʝʥʠʠ ʧʝʨʝʚʦʜʠʤʦʛʦ ʯʠʩʣʘ 

ʥʘ ʯʠʩʣʦ 2 ʩʪʦʣʴʢʦ ʨʘʟ, ʥʘ ʩʢʦʣʴʢʦ ʨʘʟʨʷʜʦʚ ʦʥʦ ʩʜʚʠʥʫʪʦ ʚʣʝʚʦ. ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʠʜʝʶ ʩ 

ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ. 

 

ɼʚʦʠʯʥʦʝ ʯʠʩʣʦ ɼʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ 

00000010 2 

00000100 4 

00001000 8 

00010000 16 

00100000 32 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʩʤʝʱʝʥʠʝ ʝʜʠʥʠʮʳ ʥʘ ʦʜʠʥ ʨʘʟʨʷʜ ʚʣʝʚʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʫʤʥʦʞʝ-

ʥʠʶ ʜʝʩʷʪʠʯʥʦʛʦ ʯʠʩʣʘ ʥʘ 2. ʉʧʦʩʦʙ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʫʩʪʥʦʤ ʧʝʨʝʚʦʜʝ ʜʚʦ-

ʠʯʥʳʭ ʯʠʩʝʣ ʚ ʜʝʩʷʪʠʯʥʳʝ ʯʠʩʣʘ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʝʚʦʜʠʪʴ ʚʦʩʴʤʠʨʘʟʨʷʜʥʳʝ ʜʚʦ-

ʠʯʥʳʝ ʯʠʩʣʘ (ʙʘʡʪʳ). 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʚʦʜʘ ʩʣʝʜʫʝʪ ʙʘʡʪ ʨʘʟʜʝʣʠʪʴ ʧʦ-

ʧʦʣʘʤ (ʥʘ ʜʚʝ ʪʝʪʨʘʜʳ ɸ ʠ ɺ) ʠ ʧʝʨʝʚʦʜʠʪʴ ʵʪʠ ʯʘʩʪʠ ʧʦ-ʦʪʜʝʣʴʥʦʩʪʠ. 

ʇʨʠʤʝʨ 12. ʇʝʨʝʚʝʩʪʠ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ 11110000 ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ. 

ʈʝʰʝʥʠʝ. 

ʈʘʟʦʙʴʸʤ ʙʘʡʪ ʥʘ ʜʚʝ ʪʝʪʨʘʜʳ ʠ ʚʳʧʦʣʥʠʤ ʠʭ ʧʝʨʝʚʦʜ ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ. ɸ = 1111, ɺ 

=0000. 

ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʝʨʝʚʦʜ ʯʠʩʣʘ ɸ ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ ʜʘʸʪ ʯʠʩʣʦ 15 (ʩʤ. ʇʨʠʤʝʨ 10). ʇʝʨʝ-

ʚʦʜ ʯʠʩʣʘ ɺ ʜʘʸʪ 0. 

ʏʠʩʣʦ 15 ʩʜʚʠʥʫʪʦ ʥʘ ʯʝʪʳʨʝ ʨʘʟʨʷʜʘ ʚʣʝʚʦ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʫʤʥʦʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ 

ʥʘ 2 ʜʘʸʪ ʯʠʩʣʘ: 30, 60, 120, 240 (ʚʳʯʠʩʣʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʫʤʝ). 

ʆʪʚʝʪ. 

ʇʝʨʝʚʦʜ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ 11110000 ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ ʜʘʣ ʯʠʩʣʦ 240. 

ʇʨʠʤʝʨ 13. ʇʝʨʝʚʝʩʪʠ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ 11000100 ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ. 

ʈʝʰʝʥʠʝ. 

ʈʘʟʦʙʴʸʤ ʙʘʡʪ ʥʘ ʜʚʝ ʪʝʪʨʘʜʳ ʠ ʚʳʧʦʣʥʠʤ ʠʭ ʧʝʨʝʚʦʜ ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ. ɸ = 1100, ɺ 

=0100. 

ʇʝʨʝʚʦʜ ʯʠʩʣʘ ɸ ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ ʜʘʸʪ ʯʠʩʣʦ 12, ʘ ʯʠʩʣʘ ɺ ʜʘʸʪ 4. 

ʏʠʩʣʦ 12 ʩʜʚʠʥʫʪʦ ʥʘ ʯʝʪʳʨʝ ʨʘʟʨʷʜʘ ʚʣʝʚʦ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʫʤʥʦʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ 

ʥʘ 2 ʜʘʸʪ ʯʠʩʣʘ: 24, 48, 96, 192. ʇʝʨʝʚʦʜ ʯʠʩʣʘ ɺ ʜʘʸʪ 4. 

 

ʆʪʚʝʪ. 

ʇʝʨʝʚʦʜ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ 11000100 ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ ʜʘʣ ʯʠʩʣʦ: 

192 + 4 = 196. 

ɺʦʩʴʤʠʨʘʟʨʷʜʥʳʝ ʜʚʦʠʯʥʳʝ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʝʜʠʥʠʮ, ʤʦʞʥʦ 

ʙʳʩʪʨʦ ʧʝʨʝʚʦʜʠʪʴ ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ ʤʝʪʦʜʦʤ ʚʳʯʠʪʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʠʟ ʯʠʩʣʘ 255 ʚʳʯʠʪʘʶʪ-

ʩʷ ʚʝʩʘ ʨʘʟʨʷʜʦʚ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʥʫʣʠ. 

ʇʨʠʤʝʨ 14. 

ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʦ 11111001B ʠʟ ʜʚʦʠʯʥʦʡ ʉʉ ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ. 

ʈʝʰʝʥʠʝ. 

ɽʩʣʠ ʙʳ ʚ ʙʘʡʪʝ ʙʳʣʠ ʚʩʝ ʚʦʩʝʤʴ ʨʘʟʨʷʜʦʚ ʝʜʠʥʠʮʘʤʠ, ʪʦ ʪʘʢʦʝ ʯʠʩʣʦ ʚ ʜʝʩʷʪʠʯʥʦʡ ʉʉ 

ʠʤʝʣʦ ʙʳ ʟʥʘʯʝʥʠʝ 255. ɼʚʝ ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʚ ʯʠʩʣʝ ʝʜʠʥʠʮʳ ʜʘʶʪ ʚ ʩʫʤʤʝ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ 

6. ʇʦʩʣʝ ʚʳʯʠʪʘʥʠʷ ʯʠʩʣʘ 6 ʠʟ 255 ʧʦʣʫʯʠʤ: 

11111001B Ÿ 249D. 
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ʈʘʩʩʤʦʪʨʠʤ ʝʱʸ ʦʜʠʥ ʩʧʦʩʦʙ ʢʦʜʠʨʦʚʘʥʠʷ ʯʠʩʝʣ ï ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩ-

ʣʝʥʠʷ. 

ɼʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ ʧʦʣʫʯʠʣʘ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʕɺʄ ʚʚʠʜʫ ʣʸʛʢʦʩʪʠ ʧʝʨʝʚʦʜʘ ʚ ʜʝʩʷʪʠʯʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ ʠ ʦʙʨʘʪʥʦ. ʆʥʘ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫʯʸʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ 

ʚʩʝ ʜʝʩʷʪʠʯʥʳʝ ʮʠʬʨʳ ʦʪʜʝʣʴʥʦ ʢʦʜʠʨʫʶʪʩʷ ʯʝʪʳʨʴʤʷ ʜʚʦʠʯʥʳʤʠ ʮʠʬʨʘʤʠ (ʪʝʪʨʘʜʘʤʠ) ʠ ʚ 

ʪʘʢʦʤ ʚʠʜʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ. 

ʇʨʠʤʝʨ 15. ɿʘʧʠʩʘʪʴ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ 9703 ʚ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ. 

ʈʝʰʝʥʠʝ. 

 

1001 0111 0000 0011 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʚʦʜ ʜʝʩʷʪʠʯʥʦʛʦ ʯʠʩʣʘ 9703D ʚ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʫʶ ʉʉ ʜʘʣ ʪʘʢʦʡ 

ʨʝʟʫʣʴʪʘʪ: 1001011100000011. ʕʪʦʪ ʧʝʨʝʚʦʜ ʥʘʧʦʤʠʥʘʝʪ ʧʝʨʝʚʦʜ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʭ ʯʠʩʝʣ ʚ 

ʜʚʦʠʯʥʫʶ ʉʉ, 

 

ʅʝʩʝʨʴʸʟʥʦʝ ʧʨʠʤʝʯʘʥʠʝ. ɺ ʩʠʣʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʯʝʣʦʚʝʢʘ ʥʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ɿʝʤʣʝ ʧʦʣʫʯʠʣʘ ʜʝʩʷʪʠʯʥʘʷ ʉʉ (ʫ ʯʝʣʦʚʝʢʘ ʜʝʩʷʪʴ ʧʘʣʴʮʝʚ ʥʘ ʨʫʢʘʭ). ʅʦ 

ʝʩʣʠ ʙʳ ʧʝʨʚʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ ʠʟʦʙʨʝʪʘʣʠ ʨʘʟʫʤʥʳʝ ʦʩʴʤʠʥʦʛʠ ʠʣʠ ʩʦʨʦʢʦʥʦʞʢʠ, ʪʦ 

ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʣʠ ʙʳ ʜʨʫʛʠʝ ʉʉ. 
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4. ɿʘʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

çʉʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷè 

 

4.1. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʘ ʠʟ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ (ʉʉ) ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ (ʩʤ. ʪʘʙ-

ʣʠʮʫ 1.1). 

4.2. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʘ ʠʟ ʜʝʩʷʪʠʯʥʦʡ ʉʉ ʚ ʜʚʦʠʯʥʫʶ ʉʉ. 

4.3. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʘ ʠʟ ʜʚʦʠʯʥʦʡ ʉʉ ʚ ʚʦʩʴʤʝʨʠʯʥʫʶ ʠ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʫʶ ʩʠʩʪʝʤʳ 

ʩʯʠʩʣʝʥʠʷ. 

4.4. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʘ ʠʟ ʜʝʩʷʪʠʯʥʦʡ ʉʉ ʚ ʜʚʦʠʯʥʫʶ ʉʉ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʩʝʜʴʤʦʛʦ ʟʥʘʢʘ 

ʧʦʩʣʝ ʟʘʧʷʪʦʡ.  

4.5. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʘ ʠʟ ʜʚʦʠʯʥʦʡ ʉʉ ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ ʩʧʦʩʦʙʦʤ ʜʝʣʝʥʠʷ ʙʘʡʪʘ ʥʘ ʪʝʪ-

ʨʘʜʳ. 

ʊʘʙʣʠʮʘ 1.1. 

 

 

 

ɿʘʜʘ- 

ʯʘ 

ɿʘʜʘʥʠʷ 

4.1 4.2 4.3 4.4 4.5 

1 11001.011 123.250 1111111.101 0.345 10010001 

2 10110.101 185.750 1010110.011 0.456 10100001 

3 11100.011 112.125 1110110.101 0.567 10110001 

4 11011.101 192.625 1010110.001 0.678 11000001 

5 10100.011 116.750 1110100.111 0.789 11010001 

6 11110.111 115.375 1101110.101 0.234 11100001 

7 10011.011 178.750 1100101.011 0.123 10010011 

8 11110.101 159.125 1110101.101 0.246 10100011 

9 10111.111 145.625 1100100.011 0.357 10110011 

10 11010.101 129.750 1011011.101 0.682 11000011 

11 11011.011 103.250 1110111.100 0.343 11010011 

12 10111.101 105.750 1011110.010 0.121 11100011 

13 11101.011 102.125 1110100.101 0.232 00110001 

14 11010.101 182.625 1010110.011 0.353 01000001 

15 10101.011 106.750 1111100.111 0.454 01100001 

16 10110.111 125.375 1101010.110 0.565 01110001 



 

14 

 

 

4.6. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʘ ʠʟ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʉʉ ʚ ʚʦʩʴʤʝʨʠʯʥʫʶ ʉʉ (ʪʘʙʣ. 1.2). 

4.7. ʇʝʨʝʚʝʩʪʠ ʮʝʣʳʝ ʯʠʩʣʘ ʠʟ ʜʝʩʷʪʠʯʥʦʡ ʉʉ ʚ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʫʶ ʉʉ. 

ʊʘʙʣʠʮʘ 1.2. 

ɿʘʜʘʯʘ ʐʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝ 

ʯʠʩʣʘ 

ʎʝʣʳʝ 

ʜʝʩʷʪʠʯʥʳʝ 

ʯʠʩʣʘ 

1 7AC8 7654 

2 BC51 9163 

3 DE73 4387 

4 14FD 7417 

5 DA3B 3174 

6 3ɸ2ɺ 3057 

7 A03C 4509 

8 B49D 3263 

9 C98A 1462 

10 DF0A 1094 

11 E37D 2486 

12 FA84 2179 

13 2B8C 5104 

14 48DA 5902 

15 5DA7 6582 

16 69FC 8729 

 

 

 

 

ɼʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ 

1. ʇʝʨʝʚʝʩʪʠ ʜʝʩʷʪʠʯʥʳʡ ʥʦʤʝʨ ʟʘʯʸʪʢʠ ʚ ʜʚʦʠʯʥʫʶ ʉʉ. 

2. ʇʦʣʫʯʝʥʥʦʝ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ ʧʝʨʝʚʝʩʪʠ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʫʶ ʉʉ. 

3. ʇʝʨʝʚʝʩʪʠ ʜʝʩʷʪʠʯʥʳʡ ʥʦʤʝʨ ʟʘʯʸʪʢʠ ʚ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʫʶ ʉʉ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 2  

çʃʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʕɺʄè 

 
1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

ʀʟʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. 

 

2. ʉʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʪʝʤʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

 

ɼʘʥʥʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʢʨʠʧʪʦʛʨʘʬʠʝʡ ʠ ʩʪʝʛʘʥʦʛʨʘʬʠʝʡ. 

 

3. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ 

 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʨʘʙʦʪʳ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʕɺʄ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʣʛʝʙʨʘ 

ʣʦʛʠʢʠ ʠʣʠ, ʢʘʢ ʝʸ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ, ʙʫʣʝʚʘ ʘʣʛʝʙʨʘ. ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʤʘʪʝ-

ʤʘʪʠʢʠ ʙʳʣ ɼʞʦʨʜʞ ɹʫʣʴ. ɹʫʣʝʚʘ ʘʣʛʝʙʨʘ ʦʧʝʨʠʨʫʝʪ ʩ ʣʦʛʠʯʝʩʢʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʜʚʘ ʟʥʘʯʝʥʠʷ: ʠʩʪʠʥʘ ʠʣʠ ʣʦʞʴ, ʦʙʦʟʥʘʯʘʝʤʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1 ʠ 0.  

ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʘʧʧʘʨʘʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʘʤʦʡ ʕɺʄ ʠ 

ʧʨʠ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʛʠʭ ʧʨʠʣʦʞʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʩʣʠʷʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʚʝʢʪʦʨʥʳʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʘʭ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʀ, ʀʃʀ, ʀ-ʅɽ). 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ x1, x2, ..., xn ʥʘʟʳʚʘʝʪʩʷ ʥʘʙʦʨʦʤ ʧʝʨʝ-

ʤʝʥʥʳʭ. 

ʃʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʦʪ ʥʘʙʦʨʘ ʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ (ʘʨʛʫʤʝʥʪʦʚ) F(x1, x2, ..., xn ) 

ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʜʚʘ ʟʥʘʯʝʥʠʷ: ʠʩʪʠʥʘ ʠʣʠ ʣʦʞʴ (1 ʠʣʠ 

0). ʃʶʙʘʷ ʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ ʠʩʪʠʥʥʦʩʪʠ, ʚ ʣʝʚʦʡ 

ʯʘʩʪʠ ʢʦʪʦʨʦʡ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʥʘʙʦʨʳ ʘʨʛʫʤʝʥʪʦʚ, ʘ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ð ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʠʤ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ. ʃʦʛʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʧʦʨʦʡ ʥʘʟʳʚʘʶʪ ʬʫʥʢʮʠʝʡ ʘʣʛʝʙʨʳ 

ʣʦʛʠʢʠ (ʌɸʃ). 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʪʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ ʜʣʷ ʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ çʈʘʚʥʦʟʥʘʯʥʦʩʪʴè. 

ɸʨʛʫʤʝʥʪʳ ʌʫʥʢʮʠʷ 

x2 x1 F 

0 0 1 

0 1 0 

1 0 0 

1 1 1 

ɺ ʩʣʫʯʘʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʘʨʛʫʤʝʥʪʦʚ ʪʘʙʣʠʯʥʳʡ ʩʧʦʩʦʙ ʟʘʜʘʥʠʷ ʬʫʥʢʮʠʠ ʘʣʛʝʙʨʳ ʣʦ-

ʛʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʛʨʦʤʦʟʜʢʠʤ, ʧʦʵʪʦʤʫ ʌɸʃ ʫʜʦʙʥʦ ʚʨrʘʞʘʪʴ ʯʝʨʝʟ ʜʨʫʛʠʝ, ʙʦʣʝʝ ʧʨʦʩʪʳʝ 

ʌɸʃ. 

ʆʙʱʝʝ ʯʠʩʣʦ ʌɸʃ n ʧʝʨʝʤʝʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʚʝʜʝʥʠʝʤ ʯʠʩʣʘ 4 ʚ ʩʪʝʧʝʥʴ n, ʪ. ʝ. 

4
n
. ʉʫʱʝʩʪʚʫʶʪ ʯʝʪʳʨʝ ʌɸʃ ʦʜʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

ʊʘʙʣʠʮʘ 1 

x F0(x) F1(x) F2(x) F3(x) 

0 0 0 1 1 

1 0 1 0 1 

 

ʌʫʥʢʮʠʠ F0(ʭ) = 0 ʠ F3(ʭ) = 1 ʷʚʣʷʶʪʩʷ ʢʦʥʩʪʘʥʪʘʤʠ (ʬʫʥʢʮʠʠ ʥʝ ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʠʟ-

ʤʝʥʝʥʠʠ ʘʨʛʫʤʝʥʪʘ). ʌʫʥʢʮʠʷ F1(ʭ) = ʭ ʧʦʚʪʦʨʷʝʪ ʟʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ ʭ. ʌʫʥʢʮʠʷ F2(x) ʥʘ-

ʟʳʚʘʝʪʩʷ ʦʪʨʠʮʘʥʠʝʤ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʠʥʚʝʨʩʠʝʡ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʪʘʢ:  

F2(x) = x . 

ʏʠʩʣʦ ʌɸʃ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ x1 ʠ x2 ʨʘʚʥʦ 16: F0(x) ... F15(x). ʐʝʩʪʴ ʬʫʥʢʮʠʡ ʷʚʣʷʶʪʩʷ 
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ʚʳʨʦʞʜʝʥʥʳʤʠ: F0(x) = 0, F3(x) = x1, F5(x) = x2, F10(x) = 
2x , F12(x) = 

1x , F15(x) = 1. 

ʀʟ ʦʩʪʘʚʰʠʭʩʷ ʜʝʩʷʪʠ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ ʬʫʥʢʮʠʠ 

F1(ʭ) (ʢʦʥʲʶʥʢʮʠʷ, ʣʦʛʠʯʝʩʢʦʝ ʫʤʥʦʞʝʥʠʝ, ʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʀ) ʠ F7(ʭ) (ʜʠʟʲʶʥʢʮʠʷ, ʣʦ-

ʛʠʯʝʩʢʦʝ ʩʣʦʞʝʥʠʝ, ʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʀʃʀ), ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ ʩ ʬʫʥʢʮʠʝʡ ʠʥʚʝʨʩʠʠ 

ʩʦʩʪʘʚʣʷʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʦʣʥʫʶ ʩʠʩʪʝʤʫ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʪʨʸʭ 

ʬʫʥʢʮʠʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ (ʘʥʘʣʠʪʠʯʝʩʢʠ ʚʳʨʘʟʠʪʴ) ʣʶʙʫʶ ʩʢʦʣʴ ʫʛʦʜʥʦ ʩʣʦʞʥʫʶ ʣʦʛʠ-

ʯʝʩʢʫʶ ʬʫʥʢʮʠʶ. ʆʯʝʥʴ ʚʘʞʥʦʡ ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʷʚʣʷʝʪʩʷ ʣʦ-

ʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ (ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʴ, ʩʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ ʜʚʘ). ʅʠʞʝ 

ʧʨʠʚʝʜʝʥʳ ʪʘʙʣʠʮʳ ʠʩʪʠʥʥʦʩʪʠ ʜʣʷ ʪʨʸʭ ʬʫʥʢʮʠʡ ʠ ʠʭ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ. 

 

 

 

 

 

 

 

 

 

ʃʦʛʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ, ʦʙʲʝʜʠʥʸʥʥʳʝ ʟʥʘʢʘʤʠ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʩʦʩʪʘʚʣʷʶʪ ʣʦ-

ʛʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ. ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨ ʣʦʛʠʯʝʩʢʦʛʦ ʚʨrʘʞʝʥʠʷ. 

)()( abacbaF . 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʧʨʠʥʷʪʦ ʩʣʝʜʫʶʱʝʝ ʩʪʘʨʰʠʥʩʪʚʦ 

(ʧʨʠʦʨʠʪʝʪ) ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʩʥʘʯʘʣʘ ʚʳʧʦʣʥʷʝʪʩʷ ʠʥʚʝʨʩʠʷ, ʟʘʪʝʤ ʢʦʥʲʶʥʢʮʠʷ ʠ ʚ ʧʦ-

ʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ð ʜʠʟʲʶʥʢʮʠʷ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʧʦʨʷʜʢʘ ʠʩʧʦʣʴʟʫʶʪ ʩʢʦʙʢʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʘʢʩʠʦʤʳ, ʪʦʞʜʝʩʪʚʘ ʠ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʘʣʛʝʙʨʳ ʣʦʛʠʢʠ. 

ɺ ʘʣʛʝʙʨʝ ʣʦʛʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʜʚʘ 

ʟʥʘʯʝʥʠʷ: 0 ʠ 1. ɹʘʟʠʨʫʝʪʩʷ ʘʣʛʝʙʨʘ ʣʦʛʠʢʠ ʥʘ ʦʪʥʦʰʝʥʠʠ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʠ ʪʨʸʭ ʫʧʦʤʷʥʫ-

ʪʳʭ ʨʘʥʝʝ ʦʧʝʨʘʮʠʷʭ: ʜʠʟʲʶʥʢʮʠʠ (ʩʠʥʦʥʠʤʳ ð ʣʦʛʠʯʝʩʢʦʝ ʩʣʦʞʝʥʠʝ, ʦʧʝʨʘʮʠʷ ʀʃʀ), 

ʢʦʥʲʶʥʢʮʠʠ (ʣʦʛʠʯʝʩʢʦʝ ʫʤʥʦʞʝʥʠʝ, ʦʧʝʨʘʮʠʷ ʀ) ʠ ʦʪʨʠʮʘʥʠʠ (ʠʥʚʝʨʩʠʷ, ʦʧʝʨʘʮʠʷ ʅɽ). 

ʆʪʥʦʰʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ =. 

ɼʠʟʲʶʥʢʮʠʷ ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ ,  ʘ ʠʥʦʛʜʘ ʩʠʤʚʦʣʦʤ +. 

ʂʦʥʲʶʥʢʮʠʷ ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʠʤʚʦʣʦʤ  ʣʠʙʦ ʪʦʯʢʦʡ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʦʧʫʩʢʘʪʴ. 

ʆʪʨʠʮʘʥʠʝ ʦʙʦʟʥʘʯʘʝʪʩʷ ʯʝʨʪʦʡ ʥʘʜ ʧʝʨʝʤʝʥʥʦʡ: x .  

ɸʣʛʝʙʨʘ ʣʦʛʠʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʦʡ ʘʢʩʠʦʤ: 

x = 0, ʝʩʣʠ x  1. 

x = 1, ʝʩʣʠ x  0. 

1  1 = 1     0  0 = 0 

0  0 = 0      1  1 = 1 

0  1 = 1  0 = 1    1  0 = 0  1 = 0 

10      01 . 

ɽʩʣʠ ʚ ʘʢʩʠʦʤʘʭ ʧʨʦʠʟʚʝʩʪʠ ʚʟʘʠʤʥʫʶ ʟʘʤʝʥʫ ʦʧʝʨʘʮʠʡ ʜʠʟʲʶʥʢʮʠʠ ʠ ʢʦʥʲʶʥʢʮʠʠ, ʘ 

ʪʘʢʞʝ ʵʣʝʤʝʥʪʦʚ 0 ʠ 1, ʪʦ ʠʟ ʦʜʥʦʡ ʘʢʩʠʦʤʳ ʜʘʥʥʦʡ ʧʘʨʳ ʧʦʣʫʯʘʝʪʩʷ ʜʨʫʛʘʷ. ʕʪʦ ʩʚʦʡʩʪʚʦ 

ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʥʮʠʧʦʤ ʜʚʦʡʩʪʚʝʥʥʦʩʪʠ. 

ʉ ʧʦʤʦʱʴʶ ʘʢʩʠʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʷʜ ʪʦʞʜʝʩʪʚ: 

1xx     0xx  

xx0     xx1  

11 x      00 x  

xxx     xxx  

ʇʝʨʝʯʠʩʣʠʤ ʟʘʢʦʥʳ ʘʣʛʝʙʨʳ ʣʦʛʠʢʠ: 

 ʧʝʨʝʤʝʩʪʠʪʝʣʴʥʳʡ (ʠʣʠ ʢʦʤʤʫʪʘʪʠʚʥʳʡ)  

xyyx , 

ʀʥʚʝʨʩʠʷ 

ʭ x  

0 1 

1 0 

 

x2 x1 
x2  x1 

ʜʠʟʲʶʥʢ. 

x2  x1 

ʢʦʥʲʶʥʢ. 

x2  x1 

ʥʝʨʘʚʥʦʟ. 

0 0 0 0 0 

0 1 1 0 1 

1 0 1 0 1 

1 1 1 1 0 
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xyyx . 

ʆʪ ʧʝʨʝʩʪʘʥʦʚʢʠ ʤʝʩʪʘʤʠ ʘʨʛʫʤʝʥʪʦʚ ʨʝʟʫʣʴʪʘʪ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 

 ʩʦʯʝʪʘʪʝʣʴʥʳʡ (ʠʣʠ ʘʩʩʦʮʠʘʪʠʚʥʳʡ) 

)()( zyxzyx , 

)()( zyxzyx . 

ʋʢʘʟʘʥʥʳʝ ʦʧʝʨʘʮʠʠ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʚ ʣʶʙʦʤ ʧʦʨʷʜʢʝ. 

 ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ (ʠʣʠ ʜʠʩʪʨʠʙʫʪʠʚʥʳʡ) 

zxyxzyx )( , 

)()( zxyxzyx . 

 ʜʚʦʡʩʪʚʝʥʥʦʩʪʠ (ʠʣʠ ʜʝ ʄʦʨʛʘʥʘ) 

yxyx , 

yxyx . 

ʀʥʚʝʨʩʠʷ ʦʪ ʜʠʟʲʶʥʢʮʠʠ ʜʘʝʪ ʢʦʥʲʶʥʢʮʠʶ ʠʥʚʝʨʩʠʡ. 

ʀʥʚʝʨʩʠʷ ʦʪ ʢʦʥʲʶʥʢʮʠʠ ʜʘʝʪ ʜʠʟʲʶʥʢʮʠʶ ʠʥʚʝʨʩʠʡ. 

 ʜʚʦʡʥʦʛʦ ʦʪʨʠʮʘʥʠʷ  

xx . 

 ʧʦʛʣʦʱʝʥʠʷ  
xyxx , 

xyxx )( . 

 ʩʢʣʝʠʚʘʥʠʷ  

xyxyx , 

xyxyx )()( . 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ. 

ʇʨʠʤʝʨ. 

ʋʧʨʦʩʪʠʪʴ ʣʦʛʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ: 

1)( ABBAF . 

ʈʝʰʝʥʠʝ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ: 

.1 xx  

ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʝʨʘʮʠʠ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ: 

yxyxyx . ʇʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʵʪʦ ʚʳʨʘʞʝʥʠʝ 1y , ʧʦʣʫʯʠʤ .1 xx  

ʀʩʧʦʣʴʟʫʷ ʟʘʢʦʥ ʜʝ ʄʦʨʛʘʥʘ, ʧʦʣʫʯʠʤ: 

)( ABBAF . 

ɺʳʨʘʞʘʷ ʦʧʝʨʘʮʠʶ ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʠ ʯʝʨʝʟ ʢʦʥʲʶʥʢʮʠʶ, ʜʠʟʲʶʥʢʮʠʶ ʠ ʠʥʚʝʨʩʠʶ, 

ʧʦʣʫʯʠʤ: 

 
BAABBABA )( . 
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4. ɿʘʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

çʃʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʕɺʄè 

 

4.1.ɼʝʩʷʪʠʯʥʳʝ ʯʠʩʣʘ ɸ ʠ ɺ (ʪʘʙʣ.2.1) ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʜʚʦʠʯʥʳʝ ʯʠʩʣʘ, ʥʘʜ ʢʦʪʦʨʳʤʠ 

ʧʦʨʘʟʨʷʜʥʦ ʚʳʧʦʣʥʠʪʴ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʢʦʥʲʁ ʥʢʮʠʠ, ʜʠʟʲʶʥʢʮʠʠ, ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ, 

ʠʥʚʝʨʩʠʠ. 

 

ʊʘʙʣʠʮʘ 2.1 

ɿʘʜʘʯʘ ɸ ɺ 

1 132 201 

2 133 202 

3 134 203 

4 135 204 

5 136 205 

6 137 206 

7 138 207 

8 139 208 

9 140 209 

10 141 210 

11 142 211 

12 143 212 

13 144 213 

14 145 214 

15 146 215 

16 147 216 
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4.2. ʈʘʙʦʪʘ ʘʨʠʬʤʝʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ɸʃʋ) ʦʧʠʩʳʚʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

)()()( 00123 MCASBSBSBASBAF . 

ʆʧʨʝʜʝʣʠʪʴ, ʢʘʢʫʶ ʦʧʝʨʘʮʠʶ ʚʳʧʦʣʥʷʝʪ ɸʃʋ ʧʨʠ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʧʨʘʚʣʷʶʱʠʭ 

ʩʠʛʥʘʣʦʚ (ʪʘʙʣ.2.2). 

 

ʊʘʙʣʠʮʘ 2.2 

ɿʘʜʘʯʘ S3 S2 S1 S0 M 

1 1 0 1 1 1 

2 0 0 1 0 1 

3 0 1 1 0 1 

4 1 0 0 1 1 

5 1 1 0 0 1 

6 0 0 1 1 1 

7 1 0 1 0 1 

8 0 1 0 1 1 

9 1 0 1 1 0 

10 0 0 1 0 0 

11 0 1 1 0 0 

12 1 0 0 1 0 

13 1 1 0 0 0 

14 0 0 1 1 0 

15 1 0 1 0 0 

16 0 1 0 1 0 

 

 

ɼʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ 

 

1. ʉʬʦʨʤʠʨʦʚʘʪʴ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ ɸ. ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʚʝʩʪʠ ʯʠʩʣʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʜʚʫʭ ʧʦ-

ʩʣʝʜʥʠʭ ʮʠʬʨ ʟʘʯʸʪʢʠ, ʚ ʜʚʦʠʯʥʫʶ ʉʉ . 

2. ʇʝʨʝʚʝʩʪʠ 3-ʶ ʠ 4-ʶ ʮʠʬʨʳ ʟʘʯʸʪʢʠ ʩʧʨʘʚʘ ʚ ʜʚʦʠʯʥʫʶ ʉʉ (ʯʠʩʣʦ ɺ). 

3. ʉ ʜʚʦʠʯʥʳʤʠ ʯʠʩʣʘʤʠ ɸ ʠ ɺ ʚʳʧʦʣʥʠʪʴ ʧʦʨʘʟʨʷʜʥʦ ʧʷʪʴ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʜʠʟʲ-

ʶʥʢʮʠʷ, ʢʦʥʲʶʥʢʮʠʷ, ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʴ, ʠʥʚʝʨʩʠʷ ʯʠʩʝʣ ɸ ʠ ɺ). 

4. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʜʚʦʠʯʥʦʡ ʉʉ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 3  

çɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʕɺʄè 

 
1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

ʀʟʫʯʠʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. 

2. ʉʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʪʝʤʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

 

ɼʘʥʥʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʢʨʠʧʪʦʛʨʘʬʠʝʡ ʠ ʩʪʝʛʘʥʦʛʨʘʬʠʝʡ. ɿʥʘʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʥʠʤʘ-

ʥʠʷ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʕɺʄ. 

3. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ 

 

ʇʨʘʚʠʣʘ ʘʨʠʬʤʝʪʠʢʠ ʚʦ ʚʩʝʭ ʧʦʟʠʮʠʦʥʥʳʭ ʉʉ ʘʥʘʣʦʛʠʯʥʳ. 

ʇʨʠʤʝʨ 1. ɺʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩ-

ʣʝʥʠʷ. 

ʈʝʰʝʥʠʝ.  

ʊʦʯʢʘʤʠ ʧʦʢʘʟʘʥʳ ʧʝʨʝʥʦʩʳ. 

ɺ ʫʩʪʨʦʡʩʪʚʘʭ, ʨʝʘʣʠʟʫʶʱʠʭ ʦʧʝʨʘʮʠʶ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ 

ʩʣʦʞʝʥʠʷ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ, ʦʧʝʨʘʥʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʯʠʩʣʘʤʠ ʦʧʨʝ-

ʜʝʣʸʥʥʦʡ ʨʘʟʨʷʜʥʦʩʪʠ (ʦʜʠʥʘʢʦʚʦʡ ʜʣʷ ʦʙʦʠʭ ʦʧʝʨʘʥʜʦʚ). ʇʨʠ ʵʪʦʤ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʩʪʘʨʰʠʝ ʨʘʟʨʷʜʳ ʟʘʧʦʣʥʷʶʪʩʷ ʥʫʣʷʤʠ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʝʘʣʴʥʳʭ ʕɺʄ ʯʘʱʝ ʚʩʝʛʦ ʠʩ-

ʧʦʣʴʟʫʁ ʪʩʷ 32-, 64-ʨʘʟʨʷʜʥʳʝ ʩʝʪʢʠ. ʆʜʥʘʢʦ ʜʣʷ ʫʯʝʙʥʳʭ 

ʮʝʣʝʡ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʘʚʠʣ ʚʳʧʦʣʥʝʥʠʷ ʘʨʠʬʤʝʪʠʯʝ-

ʩʢʠʭ ʦʧʝʨʘʮʠʡ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʣʫʶ ʨʘʟʨʷʜʥʦʩʪʴ. 

ʇʨʠʤʝʨ 2. ɺʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ 

ʩʣʦʞʝʥʠʷ ʜʚʫʭ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ 

ʩʯʠʩʣʝʥʠʷ. 

ʈʝʰʝʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʣʦʞʝʥʠʷ ʜʚʫʭ ʯʠʩʝʣ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ ʩʣʝʚʘ. ʇʨʠ ʩʣʦʞʝʥʠʠ ʚʝʱʝʩʪʚʝʥ-

ʥʳʭ ʯʠʩʝʣ ʚ ʦʙɦ ʝʤ ʩʣʫʯʘʝ ʧʝʨʝʥʦʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠ ʠʟ ʜʨʦʙʥʦʡ ʯʘʩʪʠ ʯʠʩʣʘ ʚ ʮʝʣʫʶ ʯʘʩʪʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʘʚʠʣʦ ʫʤʥʦʞʝʥʠʷ ʤʥʦʛʦʨʘʟʨʷʜʥʳʭ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ. 

 

 

 

 

 

 

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʝʨʘʮʠʷ ʫʤʥʦʞʝʥʠʷ ʤʥʦʛʦʨʘʟʨʷʜʥʳʭ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ ʚʥʫʪʨʠ ʕɺʄ 

ʩʚʦʜʠʪʩʷ ʢ ʦʧʝʨʘʮʠʠ ʩʜʚʠʛʘ ʠ ʩʣʦʞʝʥʠʷ. ʇʦʣʦʞʝʥʠʝ ʪʦʯʢʠ, ʦʪʜʝʣʷʶʱʝʡ ʮʝʣʫʶ ʯʘʩʪʴ ʦʪ 

ʜʨʦʙʥʦʡ ʯʘʩʪʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʫʤʥʦʞʝʥʠʠ ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʝʣ. 

ʇʨʠʤʝʨ 3. ʇʝʨʝʤʥʦʞʠʪʴ ʚ ʜʚʦʠʯʥʦʡ ʉʉ ʯʠʩʣʘ 7,5D ʠ 5D. 

ʈʝʰʝʥʠʝ. 

 

 

 

 

 

 

  .                    . . . .         
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   55,25                 0110111.01 

+ 19,5           + 0010011.10  

74,75                 1001010.11 

            10                                 2  

ʋʤʥʦʞʝʥʠʝ ʜʚʦʠʯʥʳʭ ʤʥʦʛʦʨʘʟʨʷʜʥʳʭ ʯʠʩʝʣ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫ-

ʪʸʤ ʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʠʯʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʭ ʩʫʤʤʠ-

ʨʦʚʘʥʠʷ. ʂʘʞʜʦʝ ʯʘʩʪʠʯʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʚʥʦ ʥʫʣʶ, ʝʩʣʠ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʤ ʨʘʟʨʷʜʝ ʤʥʦʞʠʪʝʣʷ ʩʪʦʠʪ 0, ʠʣʠ ʨʘʚʥʦ ʤʥʦʞʠʤʦʤʫ, ʩʜʚʠʥʫ-

ʪʦʤʫ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʯʠʩʣʦ ʨʘʟʨʷʜʦʚ ʚʣʝʚʦ, ʝʩʣʠ ʚ ʨʘʟʨʷʜʝ ʤʥʦʞʠ-

ʪʝʣʷ ʩʪʦʠʪ 1.  
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       x            ʤʥʦʞʠʪʝʣʴ 

           1-ʝ ʯʘʩʪ. ʧʨʦʠʟʚ. 
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ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʨʠʤʝʨʝ ʚʪʦʨʦʡ ʜʚʦʠʯʥʳʡ ʨʘʟʨʷʜ ʤʥʦʞʠʪʝʣʷ ʨʘʚʝʥ ʥʫʣʶ, ʧʦʵʪʦʤʫ 

ʚʪʦʨʦʝ ʯʘʩʪʠʯʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʪʘʢʞʝ ʨʘʚʥʦ ʥʫʣʶ. 

ʇʨʠʤʝʨ 4. ɺʳʧʦʣʥʠʪʴ ʜʝʣʝʥʠʝ ʚ ʜʚʦʠʯʥʦʡ ʉʉ ʜʝʩʷʪʠʯʥʦʛʦ ʯʠʩʣʘ 65D ʥʘ ʯʠʩʣʦ 5D. 

 
ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 1101B = 13D ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʝʨʥʦʩʪʠ ʚʳʧʦʣʥʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʜʝ-

ʣʝʥʠʷ. 

ɺ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʩ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʜʳ. ɿʘ ʩʯʸʪ ʵʪʦʛʦ ʦʙʣʝʛʯʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘʢʘ ʨʝʟʫʣʴʪʘʪʘ ʦʧʝ-

ʨʘʮʠʠ, ʘ ʦʧʝʨʘʮʠʷ ʚʳʯʠʪʘʥʠʷ ʯʠʩʝʣ ʩʚʦʜʠʪʩʷ ʢ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤʫ ʩʣʦʞʝʥʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʫʧʨʦʱʘʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ, ʚʳʧʦʣʥʷʶʱʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪ 

ʧʨʷʤʦʡ, ʦʙʨʘʪʥʳʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʜʳ. 

ʇʨʷʤʦʡ ʜʚʦʠʯʥʳʡ ʢʦʜ ʈʧʨ(ʭ) ð ʵʪʦ ʪʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ ʭ, ʧʨʠ ʢʦʪʦ-

ʨʦʤ ʟʥʘʢ ç+è ʢʦʜʠʨʫʝʪʩʷ ʥʫʣʸʤ ʚ ʩʪʘʨʰʝʤ ʨʘʟʨʷʜʝ ʯʠʩʣʘ, ʘ ʟʥʘʢ çïè ð ʝʜʠʥʠʮʝʡ. ʇʨʠ ʵʪʦʤ 

ʩʪʘʨʰʠʡ ʨʘʟʨʷʜ ʥʘʟʳʚʘʝʪʩʷ ʟʥʘʢʦʚʳʤ. ʆʩʪʘʣʴʥʳʝ ʨʘʟʨʷʜʳ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ ʥʘʟʳʚʘʶʪʩʷ 

ʟʥʘʯʘʱʠʤʠ. 

ʅʘʧʨʠʤʝʨ, ʯʠʩʣʘ +5D ʠ ï5D, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʧʨʷʤʦʤ ʯʝʪʳʨʸʭʨʘʟʨʷʜʥʦʤ ʜʚʦʠʯʥʦʤ 

ʢʦʜʝ, ʚʳʛʣʷʜʷʪ ʪʘʢ: +5D = 0'101B; ï5D = 1'101B. ɿʜʝʩʴ ʘʧʦʩʪʨʦʬʦʤ ʫʩʣʦʚʥʦ (ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʢʘ) ʦʪʜʝʣʝʥʳ ʟʥʘʢʦʚʳʝ ʨʘʟʨʷʜʳ. 

ʆʙʨʘʪʥʳʡ ʢʦʜ ʈʦʙʨ(ʭ) ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʧʨʷʤʦʛʦ ʢʦʜʘ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʘʚʠʣʫ: 

 

 

 

 

 

ʀʟ ʧʨʠʚʝʜʸʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚʠʜʥʦ, ʯʪʦ ʦʙʨʘʪʥʳʡ ʢʦʜ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʩʦʚʧʘ-

ʜʘʝʪ ʩ ʧʨʷʤʳʤ ʢʦʜʦʤ. ʏʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʦʪʨʠʮʘʪʝʣʥɹʦʝ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ ʚ ʦʙʨʘʪʥʦʤ ʢʦʜʝ, 

ʥʫʞʥʦ ʧʦʩʪʘʚʠʪʴ ʚ ʟʥʘʢʦʚʦʤ ʨʘʟʨʷʜʝ 1, ʚʦ ʚʩʝʭ ʟʥʘʯʘʱʠʭ ʨʘʟʨʷʜʘʭ ʟʘʤʝʥʠʪʴ 1 ʥʘ 0, ʘ 0 ʥʘ 1. 

ʊʘʢʘʷ ʦʧʝʨʘʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʠʥʚʝʨʩʠʝʡ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʯʝʨʪʦʡ ʥʘʜ ʠʥʚʝʨʪʠ-

ʨʫʝʤʳʤ ʚʳʨʘʞʝʥʠʝʤ (ʩʤ. ʨʘʟʜʝʣ çʃʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʕɺʄè). 

ʇʨʠʤʝʨ 5. ʇʦʣʫʯʠʪʴ ʦʙʨʘʪʥʳʡ ʢʦʜ ʜʣʷ ʯʠʩʣʘ ʭ = ï11D. 

ʈʝʰʝʥʠʝ. 

ʈʧʨ(ʭ) = 1'10112 

ʈʦʙʨ(ʭ) = 1'01002. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʟʜʝʩʴ ʯʠʩʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʷʪʴʶ ʨʘʟʨʷʜʘʤʠ. ʀʟ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʧʨʠʤʝʨʘ 

ʚʠʜʥʦ, ʯʪʦ ʦʙʨʘʪʥʳʡ ʢʦʜ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʷʤʳʤ, ʘ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʭ ʯʠʩʝʣ ʧʦʣʫʯʘʝʪʩʷ ʠʥʚʝʨʩʠʝʡ (ʧʝʨʝʚʦʨʦʪʦʤ) ʚʩʝʭ ʨʘʟʨʷʜʦʚ, ʢʨʦʤʝ ʟʥʘʢʦʚʦʛʦ ʨʘʟʨʷʜʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʜ ʈʜʦʧ(ʭ ) ʦʙʨʘʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 

 

 

 

ʀʟ ʚʳʨʘʞʝʥʠʷ ʚʠʜʥʦ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʜ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʷ-

ʤʳʤ ʢʦʜʦʤ, ʘ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʧʦʣʫʯʘʝʪʩʷ ʠʥʚʝʨʩʠʝʡ ʚʩʝʭ ʟʥʘʯʘʱʠʭ ʨʘʟʨʷʜʦʚ ʠ ʜʦ-

ʙʘʚʣʝʥʠʝʤ ʝʜʠʥʠʮʳ ʢ ʤʣʘʜʰʝʤʫ ʨʘʟʨʷʜʫ ʨʝʟʫʣʴʪʘʪʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʜ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʠʟ ʦʙʨʘʪʥʦʛʦ ʢʦʜʘ ʧʫ-

 

                           0' Pʧʨ(ʭ),          ʧʨʠ ʭ  0 

ʈʦʙʨ(ʭ) =  

                           1' Pʧʨ(ʭ),          ʧʨʠ ʭ  0. 

 

 

 

                           0' Pʧʨ(ʭ),            ʧʨʠ ʭ   0 

ʈʜʦʧ(ʭ) =  

                           1' Pʧʨ(ʭ)  +  1,    ʧʨʠ ʭ  0. 
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ʪʸʤ ʧʨʠʙʘʚʣʝʥʠʷ 1 ʢ ʤʣʘʜʰʝʤʫ ʨʘʟʨʷʜʫ ʦʙʨʘʪʥʦʛʦ ʢʦʜʘ (ʝʩʪʝʩʪʚʝʥʥʦ, ʩ ʫʯʸʪʦʤ ʧʝʨʝʥʦʩʦʚ 

ʤʝʞʜʫ ʨʘʟʨʷʜʘʤʠ). 

.1)()( xPxP ʦʙʨʜʦʧ
 

ʇʨʠʤʝʨ 6. ʇʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʜ ʜʣʷ ʯʠʩʣʘ ʭ = ï14D. 

ʈʝʰʝʥʠʝ. 

ʈʧʨ(ʭ) = 1'11102  ʧʨʷʤʦʡ ʢʦʜ 

ʈʦʙʨ(ʭ) = 1'00012  ʦʙʨʘʪʥʳʡ ʢʦʜ 

ʈʜʦʧ(ʭ ) = 1'00102   ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʜ. 

ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʷʤʳʝ, ʦʙʨʘʪʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʜʳ ʯʠʩʝʣ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ ï7D ʜʦ +7D. 

 

ɼʝʩʷʪʠʯʥʦʝ 

ʯʠʩʣʦ ʭ 

ʈʧʨ(ʭ) ʈʦʙʨ(ʭ) ʈʜʦʧ(ʭ ) 

0 0'000 0'000 0'000 

1 0'001 0'001 0'001 

2 0'010 0'010 0'010 

3 0'011 0'011 0'011 

4 0'100 0'100 0'100 

5 0'101 0'101 0'101 

6 0'110 0'110 0'110 

7 0'111 0'111 0'111 

-0 1'000 1'111  ð 

-1 1'001 1'110 1'111 

-2 1'010 1'101 1'110 

-3 1'011 1'100 1'101 

-4 1'100 1'011 1'100 

-5 1'101 1'010 1'011 

-6 1'110 1'001 1'010 

-7 1'111 1'000 1'001 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʘʚʠʣʦ ʩʣʦʞʝʥʠʷ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ. 

 

 

 

 

 

 

 

 

 

ʇʨʠ ʘʣʛʝʙʨʘʠʯʝʩʢʦʤ ʩʣʦʞʝʥʠʠ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʩʣʘʛʘʝʤʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʧʨʷʤʦʤ ʢʦʜʝ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʣʘʛʘʝʤʳʝ ð 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ, ʧʨʦʠʟʚʦʜʷʪ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʩʫʤʤʠʨʦʚʘʥʠʝ ʵʪʠʭ 

ʢʦʜʦʚ, ʚʢʣʶʯʘʷ ʨʘʟʨʷʜʳ ʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ 

ʩʪʘʨʰʠʝ ʨʘʟʨʷʜʳ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʝʨʝʥʦʩʘ ʠʟ ʨʘʟʨʷʜʘ ʟʥʘʢʘ ʝʜʠʥʠ-

ʮʫ ʧʝʨʝʥʦʩʘ ʦʪʙʨʘʩʳʚʘʶʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪ ʘʣʛʝʙʨʘʠʯʝʩʢʫʶ ʩʫʤ-

ʤʫ ʚ ʧʨʷʤʦʤ ʢʦʜʝ, ʝʩʣʠ ʵʪʘ ʩʫʤʤʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʠ ʚ ʜʦʧʦʣʥʠʪʝʣʥɹʦʤ 

ʢʦʜʝ, ð ʝʩʣʠ ʩʫʤʤʘ ʦʪʨʠʮʘʪʝʣʥɹʘʷ. 
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ʅʘʧʦʤʥʠʤ, ʯʪʦ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʩʣʦʞʝʥʠʝ ð ʵʪʦ ʩʣʦʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ 

ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ. 

 

ʇʨʠʤʝʨ 7. ɺʳʧʦʣʥʠʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʩʣʦʞʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʢʦʜʘ ʜʣʷ ʯʠʩʝʣ ʭ1 = 7D ʠ ʭ2 = ï3D. 

ʈʝʰʝʥʠʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʩʫʤʤʫ: y = x1 + x2. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ x1 > 0, ʵʪʦ ʯʠʩʣʦ ʥʫʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʧʨʷʤʦʤ ʢʦʜʝ, ʘ ʪʘʢ ʢʘʢ x2 < 0, ʪʦ 

ʯʠʩʣʦ x2 ʥʫʞʥʦ ʧʝʨʝʚʝʩʪʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʜ. 

P(y) = ʈʧʨ(x1) + ʈʜʦʧ(x2). 

ʈʧʨ(x1) = 0'111ɺ 

ʈʧʨ(x2) = 1'011B 

ʈʦʙʨ(ʭ2) = 1'100B 

ʈʜʦʧ(x2) = 1'101B. 

 

ʊʘʢ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʧʦʣʦʞʠʪʝʣʝʥ (ʚ ʟʥʘʢʦʚʦʤ ʨʘʟʨʷʜʝ P(y) ð 0), ʟʥʘʯʠʪ, ʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʧʨʷʤʦʤ ʢʦʜʝ ʈʧʨ(y) =0'100B. ʇʦʩʣʝ ʧʝʨʝʚʦʜʘ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ ʧʦʣʫʯʠʤ ʦʪ-

ʚʝʪ: y = +4D. 

 

ʇʨʠʤʝʨ 8.  

ɺʳʧʦʣʥʠʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʩʣʦʞʝʥʠʝ ʯʠʩʝʣ ʭ1 = 8D ʠ ʭ2 = ï13D ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʜʘ. 

ʈʝʰʝʥʠʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʩʫʤʤʫ: y = x1 + x2.  

ʏʠʩʣʦ x1 ʥʫʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʧʨʷʤʦʤ ʢʦʜʝ, ʘ x2 ð ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ. 

 

P(y) = ʈʧʨ(x1) + ʈʜʦʧ(x2). 

ʈʧʨ(x1) = 0'1000ɺ 

ʈʧʨ(x2) = 1'1101B 

ʈʦʙʨ(ʭ2) = 1'0010B 

ʈʜʦʧ(x2) = 1'0011B. 

 

ɺ ʟʥʘʢʦʚʦʤ ʨʘʟʨʷʜʝ ʩʪʦʠʪ ʝʜʠʥʠʮʘ, ʠ, ʟʥʘʯʠʪ, ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦ-

ʜʝ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʜʘ 

Pʜʦʧ(y) = 1'1011B 

ʢ ʧʨʷʤʦʤʫ ʢʦʜʫ ʈʧʨ(y) ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

ʈʦʙʨ(y) = ʈʜʦʧ(y) ï 1 = 1'1011B ï 1 = 1'1010B, 

 

ʈʧʨ(y) = ʈʦʙʨ(y) = 1'1010B = 1'0101B. 

ʇʝʨʝʭʦʜʷ ʦʪ ʜʚʦʠʯʥʦʡ ʉʉ ʢ ʜʝʩʷʪʠʯʥʦʡ ʉʉ, ʧʦʣʫʯʠʤ ʦʪʚʝʪ: y = ï5D. 

 

ʇʨʠʤʝʨ 9. ɺʳʧʦʣʥʠʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʩʣʦʞʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʢʦʜʘ ʜʣʷ ʯʠʩʝʣ ʭ1 =  ï 6D ʠ ʭ2 = ï17D. 

ʈʝʰʝʥʠʝ 

ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʩʫʤʤʫ: y = x1 + x2.  

ʏʠʩʣʘ x1 ʠ x2 ʥʫʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʥɹʦʤ ʢʦʜʝ. 

P(y) = ʈʜʦʧ(x1) + ʈʜʦʧ(x2). 

ʈʧʨ(x1) = 1'00110ɺ 

ʈʦʙʨ(ʭ1) = 1'11001B 

ʈʜʦʧ(ʭ1) = 1'11010B 

ʈʧʨ(x2) = 1'10001B 

ʈʦʙʨ(ʭ2) = 1'01110B 

                     .  . . 

                     0'111 

 P(y) =     +  1'101 

                     0'100 

                                    2 

                    

                     0'1000 

 P(y) =     +  1'0011 

                     1'1011 

                                    2 

                    

                     1'11010 

 P(y) =     +  1'01111 

                     1'01001 

                                    2 
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ʈʜʦʧ(x2) = 1'01111B. 

 

ɺ ʟʥʘʢʦʚʦʤ ʨʘʟʨʷʜʝ ʩʪʦʠʪ ʝʜʠʥʠʮʘ, ʠ, ʟʥʘʯʠʪ, ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦ-

ʜʝ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʜʘ 

Pʜʦʧ(y) = 1'01001B 

ʢ ʧʨʷʤʦʤʫ ʢʦʜʫ ʈʧʨ(y) ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

ʈʦʙʨ(y) = ʈʜʦʧ(y) ï 1 = 1'01001B ï 1 = 1'01000B, 

 

ʈʧʨ(y) = ʈʦʙʨ(y) = 1'01000B = 1'10111B. 

 

ʇʝʨʝʭʦʜʷ ʦʪ ʜʚʦʠʯʥʦʡ ʉʉ ʢ ʜʝʩʷʪʠʯʥʦʡ ʉʉ, ʧʦʣʫʯʠʤ ʦʪʚʝʪ: y = ï23D. 
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4. ɿʘʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

çɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʕɺʄè 

 

 

4.1. ʆʧʨʝʜʝʣʠʪʴ ʩʠʛʥʘʣʳ F ʥʘ ʚʳʭʦʜʝ ʘʨʠʬʤʝʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ɸʃʋ) ʠ ʟʥʘ-

ʯʝʥʠʝ ʧʝʨʝʥʦʩʘ ʚ ʧʷʪʳʡ ʨʘʟʨʷʜ ʉ4, ʝʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʧʝʨʘʥʜʳ ɸ ʠ ɺ (ʜʝʩʷʪʠʯʥʘʷ ʩʠʩʪʝʤʘ 

ʩʯʠʩʣʝʥʠʷ), ʘ ʟʥʘʯʝʥʠʝ ʧʝʨʝʥʦʩʘ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʨʷʜʘ ʩʦʩʪʘʚʣʷʝʪ ʉ0 = 1, ʧʨʠʯʸʤ ɸʃʋ 

ʚʳʧʦʣʥʷʝʪ ʘʨʠʬʤʝʪʠʢʦ-ʣʦʛʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ, ʫʢʘʟʘʥʥʫʶ ʚ ʪʘʙʣʠʮʝ. ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ F 

ʩʣʝʜʫʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ.  

 

ʊʘʙʣʠʮʘ 3.1. 

 

 
ɿʘ-

ʜʘʯʘ 

 

ʆʧʝʨʘʥʜ 

ɸ 

ʆʧʝʨʘʥʜ 

ɺ 

ʆʧʝʨʘʮʠʷ 

1 2 9 
oCBABABAF )()()(  

2 3 8 
oCBABABAF )()()(  

3 4 7 
oCBABABAF )()()(  

4 5 6 
oCBABABAF )()()(  

5 6 5 
oCBABABAF )()()(  

6 7 4 
oCBABABAF )()()(  

7 8 3 
oCBABABAF )()()(  

8 9 2 
oCBABABAF )()()(  

9 1 3 
oCBABABAF )()()(  

10 8 5 
oCBABABAF )()()(  

11 7 2 
oCBABABAF )()()(  

12 6 3 
oCBABABAF )()()(  

13 5 7 
oCBABABAF )()()(  

14 4 9 
oCBABABAF )()()(  

15 3 5 
oCBABABAF )()()(  

16 2 7 
oCBABABAF )()()(  
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4.2. ɺʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ ʯʠʩʝʣ ʭ1 ʠ ʭ2 ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ 

ʢʦʜʝ. 

ʊʘʙʣʠʮʘ 3.2. 

ɿʘʜʘʯʘ ʏʠʩʣʦ 

ʭ1 

ʏʠʩʣʦ 

ʭ2 

ɿʘʜʘʯʘ ʏʠʩʣʦ 

ʭ1 

ʏʠʩʣʦ 

ʭ2 

1 10 5 17 -190 100 

2 11 7 18 195 -90 

3 12 9 19 -200 80 

4 13 11 20 205 -70 

5 14 13 21 -210 60 

6 15 15 22 215 -50 

7 16 17 23 -220 40 

8 17 19 24 225 -30 

9 10 -5 25 -190 -100 

10 11 -7 26 -195 -90 

11 12 -9 27 -200 -80 

12 13 -11 28 -205 -70 

13 14 -13 29 -210 -60 

14 15 -15 30 -215 -50 

15 16 -17 31 -220 -40 

16 17 -19 32 -225 -30 

 

 

ɼʦʤʘhʥʝʝ ʟʘʜʘʥʠʝ 

1. ʉʬʦʨʤʠʨʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʜ ʜʣʷ ʧʷʪʠʨʘʟʨʷʜʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʝʩʷʪʠʯʥʦʛʦ 

ʯʠʩʣʘ ïABCDE. ʎʠʬʨʳ A, B, C, D, E ʷʚʣʷʶʪʩʷ ʧʦʩʣʝʜʥʠʤʠ ʮʠʬʨʘʤʠ ʟʘʯʸʪʢʠ (ʩʪʫʜʝʥʯʝʩʢʦʛʦ 

ʙʠʣʝʪʘ). 

ʅʘʧʨʠʤʝʨ, ʟʘʯʸʪʢʘ 4376534526. 

ɿʥʘʯʠʪ, ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ -34526 (ʩʦ ʟʥʘʢʦʤ ʤʠʥʫʩ). ʅʫʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʢʦʜ ʵʪʦʛʦ ʯʠʩʣʘ. 

 

2. ʉʬʦʨʤʠʨʦʚʘʪʴ ʯʠʩʣʦ ʭ1 ʠʟ ʯʝʪʳʨʸʭ ʧʦʩʣʝʜʥʠʭ ʮʠʬʨ ʟʘʯʸʪʢʠ. ʉʬʦʨʤʠʨʦʚʘʪʴ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʝ ʯʠʩʣʦ ʭ2 ʠʟ ʯʝʪʳʨʸʭ ʧʦʩʣʝʜʥʠʭ ʮʠʬʨ ʟʘʯʸʪʢʠ, ʚʟʷʪʳʭ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. 

ʅʘʧʨʠʤʝʨ, 

ʭ1 = 1234 

ʭ2 = -4321 

ɺʳʧʦʣʥʠʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʩʣʦʞʝʥʠʝ ʯʠʩʝʣ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʜʝ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʨʘʟʨʷʜʥʦʩʪʴ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 4  

çʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʕɺʄè 

 
1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

ʀʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ʚ ʕɺʄ. 

 

2. ʉʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʪʝʤʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

 

ɼʘʥʥʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʝʨʚʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʠ ʥʝʦʙʭʦʜʠʤʘ 

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʕɺʄ. 

 

3. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ 
 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʯʠʩʣʘ ʚ ʕɺʄ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤ ʟʘʧʠʩʠ. 

ʇʨʠʤʝʨʦʤ ʟʘʧʠʩʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʦʨʤʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ 173,856. 

ɼʣʷ ʟʘʧʠʩʠ ʯʠʩʣʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʦʨʤʝ ʤʘʰʠʥʥʦʝ ʩʣʦʚʦ (ʦʧʝʨʘʥʜ) ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ (ʥʘ 

ʜʚʘ ʧʦʣʷ). ʇʝʨʚʦʝ ʧʦʣʝ ʦʪʚʦʜʠʪʩʷ ʜʣʷ ʟʘʧʠʩʠ ʮʝʣʦʡ ʯʘʩʪʠ ʯʠʩʣʘ, ʚʪʦʨʦʝ ð ʜʣʷ ʟʘʧʠʩʠ ʜʨʦʙ-

ʥʦʡ ʯʘʩʪʠ ʯʠʩʣʘ. ʉʪʘʨʰʠʡ ʨʘʟʨʷʜ ʤʘʰʠʥʥʦʛʦ ʩʣʦʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʢʘʟʘʥʠʷ ʟʥʘʢʘ ʯʠʩʣʘ. 

ʈʘʟʨʷʜʳ ʤʘh ʠʥʥʦʛʦ ʩʣʦʚʘ ʥʫʤʝʨʫʶʪʩʷ ʩʧʨʘʚʘ ï ʥʘʣʝʚʦ, ʥʘʯʠʥʘʷ ʩ ʥʫʣʷ. ɺ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʝ ʧʨʠʥʷʪʦ ʦʪʜʝʣʷʪʴ ʮʝʣʫʶ ʯʘʩʪʴ ʯʠʩʣʘ ʦʪ ʜʨʦʙʥʦʡ ʯʘʩʪʠ ʪʦʯʢʦʡ. ʊʘʢ ʢʘʢ ʧʦʣʦʞʝʥʠʝ 

ʪʦʯʢʠ ʤʝʞʜʫ ʮʝʣʦʡ ʠ ʜʨʦʙʥʦʡ ʯʘʩʪʷʤʠ ʯʠʩʣʘ ʯʸʪʢʦ ʦʧʨʝʜʝʣʝʥʦ, ʪʦ ʪʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠ-

ʩʝʣ ʥʘʟʳʚʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʜʘʥʘ ʠʣʣʶʩʪʨʘʮʠʷ ʬʦʨʤʘʪʘ ʯʠʩʝʣ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ. 

 

 
 

ʅʝʜʦʩʪʘʪʢʦʤ ʬʦʨʤʳ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ ʷʚʣʷʝʪʩʷ ʤʘʣʳʡ ʜʠʘʧʘʟʦʥ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʯʠʩʝʣ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʕɺʄ ʚ ʵʪʦʡ ʬʦʨʤʝ ʟʘʧʠʩʳʚʘʶʪ ʪʦʣʴʢʦ ʮʝʣʳʝ ʯʠʩʣʘ. ʇʨʠ ʵʪʦʤ ʦʪʧʘʜʘ-

ʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʚʦʜʠʪʴ ʧʦʣʝ ʜʣʷ ʟʘʧʠʩʠ ʜʨʦʙʥʦʡ ʯʘʩʪʠ ʯʠʩʣʘ (ʩʤ. ʩʣʝʜʫʶɦ ʠʡ ʨʠʩʫʥʦʢ).  

ʈʘʟʨʷʜ ʢʦʜʘ ʯʠʩʣʘ, ʚ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʘʝʪʩʷ ʟʥʘʢ, ʥʘʟʳʚʘʝʪʩʷ ʟʥʘʢʦʚʳʤ ʨʘʟʨʷʜʦʤ. ɿʥʘʢʦ-

ʚʳʡ ʨʘʟʨʷʜ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʩʪʘʨʰʝʤ ʨʘʟʨʷʜʝ ʤʘʰʠʥʥʦʛʦ ʩʣʦʚʘ. ɿʥʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ 

ʢʦʜʠʨʫʝʪʩʷ ʜʚʦʠʯʥʦʡ ʮʠʬʨʦʡ 0, ʘ ʟʥʘʢ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ï ʮʠʬʨʦʡ 1. 

 

 
 

ʅʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ʟʘʧʠʩʠ ʯʠʩʣʘ n ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:  

,pdmn
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ʛʜʝ m ð ʤʘʥʪʠʩʩʘ ʯʠʩʣʘ; ʨ ð ʧʦʨʷʜʦʢ; d ð ʦʩʥʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ.  

ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨ ʟʘʧʠʩʠ ʯʠʩʣʘ ʚ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ: 
210541.1n . 

ʇʦʨʷʜʦʢ p ʠʟʤʝʥʷʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʚ ʤʘʥʪʠʩʩʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʧʦ-

ʨʷʜʢʘ p ʪʦʯʢʘ ʧʝʨʝʤʝʱʘʝʪʩʷ (ʧʣʘʚʘʝʪ) ʧʦ ʤʘʥʪʠʩʩʝ. ʅʘʧʨʠʤʝʨ, ʧʫʩʪʴ m = 0.3, ʦʩʥʦʚʘʥʠʝ ʩʠʩ-

ʪʝʤʳ ʩʯʠʩʣʝʥʠʷ d = 10, ʘ ʧʦʨʷʜʦʢ p ʙʫʜʝʤ ʙʨʘʪʴ ʨʘʟʥʳʤ: 

.300103.0;30103.0;003.0103.0;03.0103.0 3221

 
ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ ʥʘʟʳʚʘʝʪʩʷ ʬʦʨʤʦʡ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ. 

ʀʟ ʧʨʠʚʝʜʸʥʥʦʛʦ ʧʨʠʤʝʨʘ ʚʠʜʥʦ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʠʟʤʝʥʝʥʠʶ ʧʦʨʷʜʢʘ ʪʦʯʢʘ ʧʝʨʝʤʝʱʘʝʪʩʷ 

(ʧʣʘʚʘʝʪ) ʧʦ ʤʘʥʪʠʩʩʝ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʧʦʨʷʜʦʢ ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʪʦʯʢʘ ʩʤʝʱʘʝʪʩʷ ʧʦ ʤʘʥʪʠʩʩʝ 

ʚʣʝʚʦ, ʘ ʝʩʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʪʦ - ʚʧʨʘʚʦ.  

ɺ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ ʤʘʰʠʥʥʦʝ ʩʣʦʚʦ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʧʦʣʷ. ɺ ʦʜʥʦʤ ʧʦʣʝ ʟʘʧʠʩʳʚʘʝʪʩʷ 

ʤʘʥʪʠʩʩʘ ʯʠʩʣʘ, ʘ ʚʦ ʚʪʦʨʦʤ ð ʫʢʘʟʳʚʘʝʪʩʷ ʧʦʨʷʜʦʢ ʯʠʩʣʘ. ʉʣʝʜʫʶʱʠʡ ʨʠʩʫʥʦʢ ʠʣʣʶʩʪʨʠ-

ʨʫʝʪ ʬʦʨʤʫ ʯʠʩʣʘ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʥʘ ʧʨʠʤʝʨʝ 32-ʭ ʨʘʟʨʷʜʥʦʛʦ ʤʘh ʠʥʥʦʛʦ ʩʣʦʚʘ. 

 

 
 

ɼʠʘʧʘʟʦʥ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʜʠʘʧʘʟʦʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ. ʆʜʥʘʢʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʕɺʄ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʯʠʩʝʣ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʛʦʨʘʟʜʦ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʯʠʩʝʣ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ. 

ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʚʫʭ ʬʦʨʤ ʯʠʩʝʣ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʙʠʪʦʚ ʠʣʠ ʙʘʡʪʦʚ ʥʘʟʳʚʘʶʪ ʧʦʣʝʤ ʜʘʥʥʳʭ [4]. ɺ ʕɺʄ 

ʠʩʧʦʣʴʟʫʶʪ ʧʦʣʷ ʧʦʩʪʦʷʥʥʦʡ ʠ ʧʝʨʝʤʝʥʥʦʡ ʜʣʠʥʳ. 

ʇʝʨʝʯʠʩʣʠʤ ʧʦʣʷ ʧʦʩʪʦʷʥʥʦʡ ʜʣʠʥʳ: ʧʦʣʫʩʣʦʚʦ ð 1 ʙʘʡʪ; ʩʣʦʚʦ ð 2 ʙʘʡʪʘ; ʜʚʦʡʥʦʝ 

ʩʣʦʚʦ ð 4 ʙʘʡʪʘ; ʨʘʩʰʠʨʝʥʥʦʝ ʩʣʦʚʦ ð 8 ʙʘʡʪ.   

ʇʦʣʷ ʧʝʨʝʤʝʥʥʦʡ ʜʣʠʥʳ ʤʦʛʫʪ ʠʤʝʪʴ ʣʶʙʦʡ ʨʘʟʤʝʨ ʦʪ 1 ʜʦ 256 ʙʘʡʪ. ʇʨʠ ʵʪʦʤ ʧʦʣʝ 

ʜʦʣʞʥʦ ʩʦʩʪʦʷʪʴ ʠʟ ʮʝʣʦʛʦ ʯʠʩʣʘ ʙʘʡʪʦʚ. 

ʇʨʠʤʝʨ 1. ɿʘʧʠʩʘʪʴ ʯʠʩʣʦ -19310 = -110000012 ʚ ʬʦʨʤʘʪʝ ʩʣʦʚʘ ʩʦ ʟʥʘʢʦʤ ʠ ʬʠʢʩʠʨʦ-

ʚʘʥʥʦʡ ʪʦʯʢʦʡ.  

ʈʝʰʝʥʠʝ. 

 

N ʨʘʟʨʷ-

ʜʘ 

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

ʏʠʩʣʦ 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 

 

ʇʨʠʤʝʯʘʥʠʝ. 

ɺ ʩʪʘʨʰʝʤ ʨʘʟʨʷʜʝ (ʧʷʪʥʘʜʮʘʪʦʤ) ʫʢʘʟʘʥ ʟʥʘʢ ʯʠʩʣʘ. 

ɼʣʷ ʯʠʩʝʣ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʧʦʜ ʟʥʘʢ ʠ ʧʦʨʷʜʦʢ ʦʪʚʦʜʠʪʩʷ ʚʦʩʝʤʴ ʩʪʘʨʰʠʭ ʙʠʪ ʯʠʩ-

ʣʘ.  

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʨʷʜʢʦʚ ʧʨʠʤʝʥʷʶʪ 

ʩʤʝʱʸʥʥʳʡ ʧʦʨʷʜʦʢ. ʇʨʠ ʵʪʦʤ ʤʘʰʠʥʥʳʡ ʧʦʨʷʜʦʢ ʄʨ ʬʦʨʤʠʨʫʶʪ ʩʦ ʩʤʝʱʝʥʠʝʤ ʥʘ 64 

ʨʘʟʨʷʜʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʘʢʪʠʯʝʩʢʦʤʫ ʧʦʨʷʜʢʫ p: ʄʨ = p + 64. ʕʪʦ ʩʜʝʣʘʥʦ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʥʝ ʦʪʚʦʜʠʪʴ ʦʪʜʝʣʴʥʳʡ ʨʘʟʨʷʜ ʧʦʜ ʟʥʘʢ ʧʦʨʷʜʢʘ. ʇʨʠ ʬʘʢʪʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ p, ʨʘʚʥʦʤ ʥʫʣʶ, 

ʤʘʰʠʥʥʳʡ ʧʦʨʷʜʦʢ ʄʨ ʨʘʚʝʥ 64, ʘ ʧʨʠ ʬʘʢʪʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ ʨʘʚʥʦʤ +63D ʤʘʰʠʥʥʳʡ ʧʦʨʷ-

ʜʦʢ ʨʘʚʝʥ ʩʚʦʝʤʫ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ 127D. ɼʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʦʨʷʜʢʘ -64D ʤʘʰʠʥ-
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ʥʳʡ ʧʦʨʷʜʦʢ ʨʘʚʝʥ ʥʫʣʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʨʷʜʢʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʯʠʩʣʘʤʠ. 

 

ʇʨʠʤʝʨ 2. ɿʘʧʠʩʘʪʴ ʯʠʩʣʦ -19310 ʚ ʬʦʨʤʘʪʝ ʜʚʦʡʥʦʝ ʩʣʦʚʦ ʠ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ. 

ʈʝʰʝʥʠʝ. 

ʇʝʨʝʚʝʜʸʤ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ ʚ ʜʚʦʠʯʥʫʶ ʉʉ. 

-19310 = -110000012 = -0.11000001*2
8
. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʮʝʣʘʷ ʯʘʩʪʴ ʤʘʥʪʠʩʩʳ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ʥʫʣʶ, ʘ ʧʝʨʚʳʡ ʟʥʘʢ ʧʦʩʣʝ ʪʦʯ-

ʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ ʝʜʠʥʠʮʝ. 

ɿʜʝʩʴ ʤʘʥʪʠʩʩʘ m = -0.11000001, ʬʘʢʪʠʯʝʩʢʠʡ ʧʦʨʷʜʦʢ p = 810 = 10002. 

ʄʘʰʠʥʥʳʡ ʧʦʨʷʜʦʢ: ʄʨ = p + 64 = 10002 + 10000002= 10010002. 

 

 
 

ɼʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ ʧʦʣʫʯʠʣʘ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʕɺʄ ʚʚʠʜʫ ʣʸʛʢʦʩʪʠ ʧʝʨʝʚʦʜʘ ʚ ʜʝʩʷʪʠʯʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ ʠ ʦʙʨʘʪʥʦ. ʆʥʘ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫʯʸʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ 

ʚʩʝ ʜʝʩʷʪʠʯʥʳʝ ʮʠʬʨʳ ʦʪʜʝʣʴʥʦ ʢʦʜʠʨʫʶʪʩʷ ʯʝʪʳʨʴʤʷ ʜʚʦʠʯʥʳʤʠ ʮʠʬʨʘʤʠ (ʪʝʪʨʘʜʘʤʠ) ʠ ʚ 

ʪʘʢʦʤ ʚʠʜʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ. 

ɼʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʝ ʯʠʩʣʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʕɺʄ ʧʦʣʷʤʠ ʧʝʨʝʤʝʥʥʦʡ ʜʣʠ-

ʥʳ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʫʧʘʢʦʚʘʥʥʦʤ ʠ ʨʘʩʧʘʢʦʚʘʥʥʦʤ ʬʦʨʤʘʪʘʭ. 

ʇʨʠʤʝʨ 3. ɿʘʧʠʩʘʪʴ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ 9703 ʚ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ. 

ʈʝʰʝʥʠʝ. 

 

100

1 

0111 0000 0011 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʚʦʜ ʜʝʩʷʪʠʯʥʦʛʦ ʯʠʩʣʘ 9703D ʚ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʫʶ ʉʉ ʜʘʣ ʪʘʢʦʡ 

ʨʝʟʫʣʴʪʘʪ: 1001011100000011. ʕʪʦʪ ʧʝʨʝʚʦʜ ʥʘʧʦʤʠʥʘʝʪ ʧʝʨʝʚʦʜ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʭ ʯʠʩʝʣ ʚ 

ʜʚʦʠʯʥʫʶ ʉʉ, 

ɺ ʫʧʘʢʦʚʘʥʥʦʤ ʬʦʨʤʘʪʝ ʜʣʷ ʢʘʞʜʦʡ ʜʝʩʷʪʠʯʥʦʡ ʮʠʬʨʳ ʦʪʚʦʜʠʪʩʷ ʧʦ 4 ʜʚʦʠʯʥʳʭ ʨʘʟ-

ʨʷʜʘ, ʧʨʠ ʵʪʦʤ ʟʥʘʢ ʯʠʩʣʘ ʢʦʜʠʨʫʝʪʩʷ ʚ ʢʨʘʡʥʝʤ ʧʨʘʚʦʤ ʧʦʣʫʙʘʡʪʝ ʯʠʩʣʘ. ʇʨʠʥʷʪ ʩʣʝʜʫʶ-

ʱʠʡ ʧʦʨʷʜʦʢ ʢʦʜʠʨʦʚʢʠ: ʢʦʜ 1100 ʦʟʥʘʯʘʝʪ ʟʥʘʢ "+", ʘ 1101 ð ʟʥʘʢ "-". 

ʉʪʨʫʢʪʫʨʘ ʧʦʣʷ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʦʛʦ ʫʧʘʢʦʚʘʥʥʦʛʦ ʬʦʨʤʘʪʘ:  

 

ɿʜʝʩʴ ʠ ʜʘʣʝʝ: ʎʬ ð 

ʮʠʬʨʘ, ɿʥʘʢ ð ʟʥʘʢ ʯʠʩʣʘ. 

ʋʧʘʢʦʚʘʥʥʳʡ ʬʦʨʤʘʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʳʯʥʦ ʚ ʕɺʄ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʩʣʦʞʝʥʠʷ 

ʠ ʚʳʯʠʪʘʥʠʷ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʝʣ. 

ʇʨʠʤʝʨ 4. ʇʨʝʜʩʪʘʚʠʪʴ ʯʠʩʣʦ -193D ʚ ʫʧʘʢʦʚʘʥʥʦʤ ʬʦʨʤʘʪʝ. 

ʈʝʰʝʥʠʝ. 

 

 

 

ɺ ʨʘʩʧʘʢʦʚʘʥʥʦʤ ʬʦʨʤʘʪʝ ʜʣʷ ʢʘʞʜʦʡ ʜʝʩʷʪʠʯʥʦʡ ʮʠʬʨʳ ʦʪʚʦʜʠʪʩʷ ʧʦ ʮʝʣʦʤʫ ʙʘʡʪʫ, 

ʧʨʠ ʵʪʦʤ ʩʪʘʨʰʠʝ ʧʦʣʫʙʘʡʪʳ (ʟʦʥʳ) ʢʘʞʜʦʛʦ ʙʘʡʪʘ (ʢʨʦʤʝ ʩʘʤʦʛʦ ʤʣʘʜʰʝʛʦ) ʟʘʧʦʣʥʷʶʪʩʷ 

ʢʦʜʦʤ 0011, ʘ ʚ ʤʣʘʜʰʠʭ ʧʦʣʫʙʘʡʪʘʭ ʦʙʳʯʥʳʤ ʦʙʨʘʟʦʤ ʢʦʜʠʨʫʶʪʩʷ ʜʝʩʷʪʠʯʥʳʝ ʮʠʬʨʳ. 

ʉʪʘʨʰʠʡ ʧʦʣʫʙʘʡʪ (ʟʦʥʘ) ʩʘʤʦʛʦ ʤʣʘʜʰʝʛʦ (ʧʨʘʚʦʛʦ) ʙʘʡʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʢʘʟʘʥʠʷ ʢʦʜʘ 

ʎʬ ʎʬ ... ʎʬ ɿʥʘʢ 

0001  1001 0011 1101 
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ʟʥʘʢʘ ʯʠʩʣʘ. 

ʉʪʨʫʢʪʫʨʘ ʧʦʣʷ ʨʘʩʧʘʢʦʚʘʥʥʦʛʦ ʬʦʨʤʘʪʘ:  

 

 
 

ʈʘʩʧʘʢʦʚʘʥʥʳʡ ʬʦʨʤʘʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʚʚʦʜʝ-ʚʳʚʦʜʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʕɺʄ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʫʤʥʦʞʝʥʠʷ ʠ ʜʝʣʝʥʠʷ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʝʣ. 

ʇʨʠʤʝʨ 5. ʇʨʝʜʩʪʘʚʠʪʴ ʯʠʩʣʦ -193D ʚ ʨʘʩʧʘʢʦʚʘʥʥʦʤ ʬʦʨʤʘʪʝ. 

ʈʝʰʝʥʠʝ. 

 

0011 0001  0011 1001 1101 0011 
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4. ɿʘʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

çʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʕɺʄè 

 

4.1. ɿʘʧʠʩʘʪʴ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ ɸ ʚ ʬʦʨʤʘʪʝ ʩʣʦʚʘ ʩʦ ʟʥʘʢʦʤ ʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯ-

ʢʦʡ ʚ ʤʘʰʠʥʥʦʝ ʩʣʦʚʦ ʟʘʜʘʥʥʦʡ ʨʘʟʨʷʜʥʦʩʪʠ. 

  

    ʊʘʙʣʠʮʘ 4.1. 

ɿʘʜʘʯʘ ʏʠʩʣʦ ɸ ʈʘʟʨʷʜʥʦʩʪʴ 

ʤʘʰʠʥʥʦʛʦ 

ʩʣʦʚʘ 

1 100 8 

2 -110 8 

3 120 8 

4 -80 8 

5 60 8 

6 -111 8 

7 101 8 

8 -91 8 

9 87 16 

10 -8000 16 

11 9000 16 

12 -10000 16 

13 16000 16 

14 -777 16 

15 2015 16 

16 -999 16 

 

 

4.2. ɿʘʧʠʩʘʪʴ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ ɸ ʚ ʬʦʨʤʘʪʝ ʩ ʧʣʘʚʘʶɦ ʝʡ ʪʦʯʢʦʡ ʩʦ ʩʤʝʱʸʥʥʳʤ ʧʦʨʷʜ-

ʢʦʤ. ɼʣʷ ʟʘʧʠʩʠ ʧʦʨʷʜʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ 7 ʨʘʟʨʷʜʦʚ, ʘ ʜʣʷ ʟʘʧʠʩʠ ʤʘʥʪʠʩʩʳ ï 8 ʨʘʟʨʷʜʦʚ. ʆʜʠʥ 

ʨʘʟʨʷʜ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʟʘʧʠʩʠ ʟʥʘʢʘ ʯʠʩʣʘ  

                                                 ʊʘʙʣʠʮʘ 4.2. 

ɿʘʜʘʯʘ ʏʠʩʣʦ ɸ ʈʘʟʨʷʜʥʦʩʪʴ 

ʤʘʰʠʥʥʦʛʦ 

ʩʣʦʚʘ 

1 7 16 

2 -12 16 

3 15 16 

4 -24 16 

5 31 16 

6 -45 16 

7 63 16 

8 -67 16 

9 127 16 

10 -130 16 

11 135 16 

12 -150 16 

13 200 16 

14 -220 16 

15 250 16 

16 -255 16 
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ɼʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ 

1. ɿʘʧʠʩʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʯʝʪʳʨʸʭ ʧʦʩʣʝʜʥʠʭ ʮʠʬʨ 

ʟʘʯʸʪʢʠ, ʚ ʬʦʨʤʘʪʝ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ ʚ ʤʘh ʠʥʥʦʝ ʩʣʦʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ 16 ʨʘʟʨʷʜʦʚ. 

2. ɿʘʧʠʩʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʚ ʬʦʨʤʝ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ. ʄʘʥʪʠʩʩʘ ʯʠʩʣʘ 

ʦʙʨʘʟʦʚʘʥʘ ʠʟ ʪʨʸʭ ʧʦʩʣʝʜʥʠʭ ʮʠʬʨ ʟʘʯʸʪʢʠ. ʇʦʨʷʜʦʢ ʯʠʩʣʘ ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʮʠʬ-

ʨʳ ʟʘʯʸʪʢʠ.  

       ʈʘʟʤʝʨ ʤʘʰʠʥʥʦʛʦ ʩʣʦʚʘ ʚʳʙʨʘʪʴ ʤʠʥʠʤʘʣʥɹʳʤ, ʥʦ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʯʠʩʣʘ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 5  

çʉʞʘʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʤʝʪʦʜʦʤ RLEè 

 
1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

ʇʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʪʦʜʝ ʩʞʘʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʫʪʸʤ ʫʯʸʪʘ ʧʦʚʪʦʨʝʥʠʡ. 

 

2. ʉʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʪʝʤʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

 

ɼʘʥʥʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʝʨʚʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʠ ʥʝʦʙʭʦʜʠʤʘ 

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʈʘʙʦʪʘ ʩʦʚʤʝʩʪʥʦ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʨʘʙʦʪʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʧʨʠʥʮʠʧʳ ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

 

3. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ 
 

ʀʜʝʷ ʘʨʭʠʚʘʮʠʠ ʤʝʪʦʜʦʤ RLE ʩʦʩʪʦʠʪ ʚ ʫʯʸʪʝ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʚ ʬʘʡʣʘʭ ʯʘʩʪʦ ʚʩʪʨʝʯʘ-

ʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʜʨʷʜ ʠʜʫʱʠʭ ʦʜʠʥʘʢʦʚʳʭ ʙʘʡʪʦʚ, ʘ ʥʝʢʦʪʦʨʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʘʡʪʦʚ 

ʧʦʚʪʦʨʷʶʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦ. ʇʨʠ ʘʨʭʠʚʘʮʠʠ ʪʘʢʠʝ ʤʝʩʪʘ ʬʘʡʣʘ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʢʦʤʘʥʜʘʤʠ 

ʚʠʜʘ çʧʦʚʪʦʨʠʪʴ ʜʘʥʥʳʡ ʙʘʡʪ n ʨʘʟè ʠʣʠ çʚʟʷʪʴ ʯʘʩʪʴ ʜʘʥʥʳʭ ʜʣʠʥʦʡ k ʙʘʡʪʦʚ, ʢʦʪʦʨʘʷ 

ʚʩʪʨʝʯʘʣʘʩʴ m ʙʘʡʪʦʚ ʥʘʟʘʜè. ʊʘʢʦʡ ʘʣʛʦʨʠʪʤ ʘʨʭʠʚʘʮʠʠ ʥʦʩʠʪ ʠʤʷ RLE (Run Length Encod-

ing ð ʢʦʜʠʨʦʚʘʥʠʝ ʧʫʪʸʤ ʫʯʸʪʘ ʧʦʚʪʦʨʝʥʠʡ). 

ʇʦʥʷʪʴ ʠʜʝʶ ʵʪʦʛʦ ʤʝʪʦʜʘ ʫʧʘʢʦʚʢʠ ʧʦʟʚʦʣʷʝʪ ʩʣʝʜʫʶʱʠʡ ʘʥʝʢʜʦʪ. 

ʆʜʠʥ ʚ ʧʨʦʰʣʦʤ ʠʟʚʝʩʪʥʳʡ ʧʦʣʢʦʚʦʜʝʮ ʨʝʰʠʣ ʥʘʧʠʩʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʸʤʥʳʝ ʤʝʤʫʘ-

ʨʳ. ʉʦʩʪʘʚʣʝʥʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʟʚʫʯʘʣʠ ʧʨʠʤʝʨʥʦ ʪʘʢ. 

çʋʪʨʦʤ ʷ ʚʩʢʦʯʠʣ ʥʘ ʩʚʦʝʛʦ ʢʦʥʷ ʠ ʧʦʤʯʘʣʩʷ ʚ ʰʪʘʙ ʘʨʤʠʠ. ʇʦʜʢʦʚʳ ʢʦʥʷ ʠʟʜʘʚʘʣʠ 

ʟʚʫʢʠ çʮʦʢ-ʮʦʢ-ʮʦʢ-ʮʦʢ-ʮʦʢ-ʮʦʢ-ʮʦʢ-ʮʦʢ-ʮʦʢ-ʮʦʢ-ʮʦʢ-ʮʦʢ-ʮʦʢ-ʮʦʢ-ʮʦʢ-ʮʦʢ éè. ʏʝʨʝʟ ʜʚʦʝ 

ʩʫʪʦʢ ʷ ʩʦʩʢʦʯʠʣ ʩ ʢʦʥʷ ʠ ʚʦʰʸʣ ʚ ʰʪʘʙè. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʘ çʣʠʪʝʨʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷè ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʮʦʢè ʙʳʣʦ ʥʘ-

ʧʠʩʘʥʦ çʧʠʩʘʪʝʣʝʤè ʥʘ ʜʚʫʭʩʪʘʭ ʩʪʨʘʥʠʮʘʭ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ çʤʝʤʫʘʨʦʚè ʥʝ 

ʠʟʤʝʥʠʣʘʩʴ ʙʳ, ʝʩʣʠ ʚʤʝʩʪʦ 200 ʩʪʨʘʥʠʮ ʧʝʨʝʯʠʩʣʝʥʠʷ ʮʦʢʘʶʱʠʭ ʟʚʫʢʦʚ ʙʳʣʦ ʙʳ ʫʢʘʟʘʥʦ: 

çɿʘʪʝʤ ʩʣʝʜʫʶʪ 64 000 ʨʘʟ ʟʚʫʢʠ çʮʦʢ-ʮʦʢè. 

ʈʘʩʩʤʦʪʨʠʤ ʜʝʪʘʣʴʥʦ ʦʩʥʦʚʥʫʶ ʠʜʝʶ ʤʝʪʦʜʘ ʘʨʭʠʚʘʮʠʠ RLE.  

ʋʧʘʢʦʚʘʥʥʘʷ ʤʝʪʦʜʦʤ RLE ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʫʧʨʘʚʣʷʶʱʠʭ ʙʘʡʪʦʚ, ʟʘ 

ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʶʪ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʙʘʡʪʦʚ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʩʪʘʨʰʠʡ ʙʠʪ ʫʧʨʘʚ-

ʣʷʶʱʝʛʦ ʙʘʡʪʘ ʨʘʚʝʥ 1, ʪʦ ʩʣʝʜʫʁ ʱʠʡ ʟʘ ʥʠʤ ʙʘʡʪ ʜʘʥʥʳʭ ʥʫʞʥʦ ʧʦʚʪʦʨʠʪʴ ʧʨʠ ʨʘʩʧʘʢʦʚʢʝ 

ʩʪʦʣʴʢʦ ʨʘʟ, ʩʢʦʣʴʢʦ ʫʢʘʟʘʥʦ ʚ ʦʩʪʘʚʰʠʭʩʷ 7 ʙʠʪʘʭ ʫʧʨʘʚʣʷʶʱʝʛʦ ʙʘʡʪʘ.  

 

ʅʘʧʨʠʤʝʨ, ʫʧʨʘʚʣʷʶʱʠʡ ʙʘʡʪ 10001001 ʛʦʚʦʨʠʪ, ʯʪʦ ʩʣʝʜʫʶʱʠʡ ʟʘ ʥʠʤ ʙʘʡʪ ʥʫʞʥʦ 

ʧʦʚʪʦʨʠʪʴ 9 ʨʘʟ, ʪʘʢ ʢʘʢ 10012 = 910. 

ɽʩʣʠ ʩʪʘʨʰʠʡ ʙʠʪ ʫʧʨʘʚʣʷʶʱʝʛʦ ʙʘʡʪʘ ʨʘʚʝʥ 0, ʪʦ ʧʨʠ ʨʘʩʧʘʢʦʚʢʝ ʘʨʭʠʚʘ ʥʫʞʥʦ ʚʟʷʪʴ 

ʥʝʩʢʦʣʴʢʦ ʩʣʝʜʫʶʱʠʭ ʙʘʡʪʦʚ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. ʏʠʩʣʦ ʙʘʡʪʦʚ, ʢʦʪʦʨʳʝ ʙʝʨʫʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ, 

ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʦʩʪʘʚʰʠʭʩʷ 7 ʙʠʪʘʭ. ʅʘʧʨʠʤʝʨ, ʫʧʨʘʚʣʷʶʱʠʡ ʙʘʡʪ 00000011 ʛʦʚʦʨʠʪ, ʯʪʦ ʩʣʝ-

ʜʫʶʱʠʝ ʟʘ ʥʠʤ 3 ʙʘʡʪʘ ʥʫʞʥʦ ʚʟʷʪʴ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʘʨʭʠʚʘʮʠʠ ʤʝʪʦʜʦʤ RLE. 

 

ʇʨʠʤʝʨ 1. 

ɺʳʧʦʣʥʠʪʴ ʩʞʘʪʠʝ ʩʦʦʙʱʝʥʠʷ çʀʅʅ 22223133333è ʤʝʪʦʜʦʤ RLE.  
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ʈʝʰʝʥʠʝ 

 

ʊʝʢʩʪ ɼʝʩʷʪʠʯʥʳʡ ʢʦʜ 

(ʪʘʙʣʠʮʘ CP-

1251) 

ɼʚʦʠʯʥʳʡ 

ʢʦʜ 

 

ɸʨʭʠʚ 

ʀ 200 11001000 00000001 

ʅ 205 11001101 11001000 

ʅ 205 11001101 10000010 

ʇʨʦʙʝʣ 32 00100000 11001101 

2 50 00110010 00000001 

2 50 00110010 00100000 

2 50 00110010 10000100 

2 50 00110010 00110010 

3 51 00110011 00000010 

1 49 00110001 00110011 

3 51 00110011 00110001 

3 51 00110011 10000101 

3 51 00110011 00110011 

3 51 00110011  

3 51 00110011  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʷʪʥʘʜʮʘʪʴ ʙʘʡʪ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʩʞʘʪʳ ʜʦ ʪʨʠʥʘʜʮʘʪʠ ʙʘʡʪ. ʂʦʵʬʬʠ-

ʮʠʝʥʪ ʩʞʘʪʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʠʣ: 

.154,1
13

15
cK  

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʨʭʠʚʘ ʞʝʣʘʪʝʣʴʥʦ ʚʳʯʠʩʣʠʪʴ 

ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ. ɼʣʷ ʝʸ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʫʞʥʦ ʚʧrʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ 

ʥʘʜ ʦʜʥʦʠʤʸʥʥʳʤʠ ʨʘʟʨʷʜʘʤʠ ʘʨʭʠʚʘ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʚ ʜʚʦʠʯʥʦʡ 

ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 10100111. ʇʝʨʝʚʦʜ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʫʶ ʉʉ ʜʘʸʪ ʯʠʩʣʦ ɸ7ʅ. 
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4. ɿʘʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

çʉʞʘʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʤʝʪʦʜʦʤ RLEè 

 

 

4.1. ɺʳʧʦʣʥʠʪʴ ʩʞʘʪʠʝ ʟʘʜʘʥʥʦʛʦ ʪʝʢʩʪʘ ʤʝʪʦʜʦʤ RLE. ɺʳʯʠʩʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʞʘʪʠʷ ʠ ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ. 

 

 

ʊʘʙʣ. 5.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɼʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ 

ɺʳʧʦʣʥʠʪʴ ʩʞʘʪʠʝ ʥʦʤʝʨʘ ʟʘʯʸʪʢʠ ʤʝʪʦʜʦʤ RLE. 

 

ɿʘʜʘʯʘ ʊʝʢʩʪ 

1 ʂʨʝʜʠʪʢʘ 2235555666122 

2 ʇʘʩʧʦʨʪ 25700000333215 

3 ʀʅʅ 78888255555488856 

4 ʇʘʨʦʣʴ 177775556666612 

5 ʇʘʨʦʣʴ abcWWWWZZZq 

6 ɸʚʪʦʤʦʙʠʣʴ 78999994441 

7 ɸʣʣʦ ʵʪʦ 4565555544488 

8 ʋʜʦʩʪʦʚʝʨʝʥʠʝ 265444111 

9 ʉʯʸʪ 95122244445333333 

10 ʂʘʩʩʘ 1478885555233333 

11 ʇʨʦʰʣʦ 11100002 ʩʝʢʫʥʜ 

12 ʇʨʦʣʝʪʝʣʠ 82223333352 ʤ 

13 ɺʝʩ 1597555553333331 ʢʛ 

14 ʎʝʥʘ 2598888666611 ʢʦʧ 

15 ʄʦʱʥʦʩʪʴ 3574444555 ɺʪ 

16 ɺʳʠʛʨʘʣ 10000555 ʨʫʙʣʝʡ 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 6  

çʉʞʘʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʤʝʪʦʜʦʤ ʐʝʥʥʦʥʘ-ʌʘʥʦè 

 
1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

ʇʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʪʦʜʝ ʩʞʘʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʫʪʸʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʬʠʢʩ-

ʥʳʭ ʢʦʜʦʚ. 

 

2. ʉʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʪʝʤʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

 

ɼʘʥʥʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʝʨʚʫʶ ʠ ʧʷʪʫʶ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʉʙʦʨ-

ʥʠʢʘ ʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ. ʈʘʙʦʪʘ ʩʦʚʤʝʩʪʥʦ ʩ ʧʦʩʣʝʜʫʶɦ ʠʤʠ ʨʘʙʦʪʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʧʨʠʥʮʠʧʳ ʢʦʜʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ. 

 

3. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ 
 

ɿʘʜʘʯʫ ʵʢʦʥʦʤʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʡ ʠʩʪʦʯʥʠʢʘ, ʠʤʝʶʱʝʛʦ ʦʪʣʠʯʥʦʝ ʦʪ ʨʘʚʥʦ-

ʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʦʷʚʣʝʥʠʷ ʩʠʤʚʦʣʦʚ ʝʛʦ ʘʣʬʘʚʠʪʘ, ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ 

ʥʝʨʘʚʥʦʤʝʨʥʳʝ ʧʨʝʬʠʢʩʥʳʝ ʢʦʜʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʢʦʜʘ ʤʝʪʦʜʦʤ ʐʝʥʥʦʥʘ-ʌʘʥʦ. ʇʦʩʪʨʦʝʥʠʝ ʢʦʜʘ ʦʩʥʦ-

ʚʚrʘʶʪʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʠʩʪʦʯʥʠʢʘ ʩʦʦʙʱʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤ-

ʩʷ ʩʠʤʚʦʣʘʤ ʘʣʬʘʚʠʪʘ ʩʪʘʚʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʨʦʪʢʠʝ ʢʦʜʦʚʳʝ ʢʦʤʙʠʥʘʮʠʠ. ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʨʘʟʥʳʤ ʩʠʤʚʦʣʘʤ ʘʣʬʘʚʠʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʜʦʚʳʝ ʢʦʤʙʠʥʘʮʠʠ ʨʘʟʥʦʡ ʜʣʠʥʳ, ʪʘʢʠʝ ʢʦʜʳ 

ʥʘʟrʚʘʶʪ ʥʝʨʘʚʥʦʤʝʨʥʳʤʠ, ʧʨʝʬʠʢʩʥʳʤʠ.  ʇʨʝʬʠʢʩʥʳʤ ʢʦʜʦʤ ʥʘʟʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʪʘ-

ʢʠʭ ʜʚʦʠʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʯʪʦ ʥʠ ʦʜʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʵʪʦʤ ʤʥʦʞʝʩʪʚʝ ʥʝ 

ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʦʤ ʜʨʫʛʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʞʘʪʠʷ ʤʝʪʦʜʦʤ ʐʝʥʥʦʥʘ-ʌʘʥʦ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʜʫʨʫ ʘʨʭʠʚʘʮʠʠ 

ʩʦʦʙʱʝʥʠʷ çʀʅʅ 637322757237è. ɼʘʥʥʳʡ ʪʝʢʩʪ ʩʦʜʝʨʞʠʪ ʠʟʙʳʪʦʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

1 100%
H

L
n

, 

ʛʜʝ H - ʵʥʪʨʦʧʠʷ ʩʦʦʙʱʝʥʠʷ; 

n  - ʜʣʠʥʘ ʢʦʜʦʚʦʡ ʢʦʤʙʠʥʘʮʠʠ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʢʦʜʠʨʦʚʘʥʠʠ. 

ʕʥʪʨʦʧʠʷ ʩʦʦʙʱʝʥʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

2

1

log
N

i i

i

H p p , 

ʛʜʝ N - ʯʠʩʣʦ ʩʠʤʚʦʣʦʚ ʚ ʘʣʬʘʚʠʪʝ ʩʦʦʙʱʝʥʠʷ; 

ip - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ (ʚʝʨʦʷʪʥʦʩʪʴ) ʧʦʷʚʣʝʥʠʷ ʩʠʤʚʦʣʘ ʚ ʩʦʦʙɦ ʝʥʠʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʠʤʚʦʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʘʙʩʦʣʶʪ-

ʥʦʡ ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʷ ʩʠʤʚʦʣʘ ʚ ʩʦʦʙʱʝʥʠʠ ʢ ʦʙʱʝʡ ʜʣʠʥʝ ʩʦʦʙʱʝʥʠʷ (ʯʠʩʣʫ ʩʠʤʚʦʣʦʚ ʚ 

ʩʦʦʙʱʝʥʠʠ): 

i
ip

m
, 

ʛʜʝ i  - ʘʙʩʦʣʶʪʥʘʷ ʯʘʩʪʦʪʘ (ʯʘʩʪʦʩʪʴ) ʚʩʪʨʝʯʘʝʤʦʩʪʠ i-ʦʛʦ ʩʠʤʚʦʣʘ ʘʣʬʘʚʠʪʘ ʠʩʪʦʯʥʠ-

ʢʘ; m ï ʯʠʩʣʦ ʩʠʤʚʦʣʦʚ ʚ ʩʦʦʙʱʝʥʠʠ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʥʪʨʦʧʠʷ ʩʦʦʙʱʝʥʠʷ ʨʘʚʥʘ: 

2 2 2 2

4 4 3 3 2 2 1 1
log 2 log log 4 log 2,781

16 16 16 16 16 16 16 16
H ʙʠʪ/ʩʠʤʚʦʣ, 

ʛʜʝ 
1

4 1

16 4
p  - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ ʩʠʤʚʦʣʘ ç7è; 
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2 3

3

16
p p  - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ ʩʠʤʚʦʣʦʚ ç2è ʠ ç3è; 

4

2 1

16 8
p  - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ ʩʠʤʚʦʣʘ çʅè; 

5 6 7 8

1

16
p p p p  - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ ʩʠʤʚʦʣʦʚ ç5è, ç6è, çʀè, ʇʨʦʙʝʣ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʢʦʜʘ (ʥʘʧʨʠʤʝʨ, ʉʈ-1251) ʜʣʠʥʘ ʢʦʜʦʚʦʡ ʢʦʤʙʠʥʘ-

ʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ: 

2logn N , 

x  - ʬʫʥʢʮʠʷ ʦʢʨʫʛʣʝʥʠʷ ʘʨʛʫʤʝʥʪʘ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʮʝʣʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʝ ʤʝʥʴʰʝʛʦ, 

ʯʝʤ x . 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ 8256log2n ʙʠʪ. 

ʀʟʙʳʪʦʯʥʦʩʪʴ ʩʦʦʙʱʝʥʠʷ ʧʨʠ ʢʦʜʠʨʦʚʘʥʠʠ ʨʘʚʥʦʤʝʨʥʳʤ ʢʦʜʦʤ ʨʘʚʥʘ: 

%23,65%100
8

781,2
1L . 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʦʩʪʨʦʝʥʠʷ ʢʦʜʘ ʐʝʥʥʦʥʘ-ʌʘʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʪʘʙʣʠʮʘ ʘʙʩʦʣʶʪʥʳʭ 

ʯʘʩʪʦʪ ʩʠʤʚʦʣʦʚ. 

 

 

ʉʠʤʚʦʣ 
ɸʙʩʦʣʶʪʥʘʷ ʯʘʩʪʦ-

ʪʘ 
i
 

ʉʠʤʚʦʣ 
ɸʙʩʦʣʶʪʥʘʷ ʯʘʩʪʦʪʘ 

i
 

7 4 5 1 

2 3 6 1 

3 3 ʀ 1 

ʅ 2 ʇʨʦʙʝʣ 1 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʜʦʚʳʭ ʢʦʤʙʠʥʘʮʠʡ ʩʪʨʦʠʪʩʷ ʢʦʜʦʚʦʝ ʜʝʨʝʚʦ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʜʘ 

ʐʝʥʥʦʥʘ-ʌʘʥʦ ʜʝʨʝʚʦ ʩʪʨʦʠʪʩʷ ʦʪ ʢʦʨʥʷ ʢ ʣʠʩʪʴʷʤ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʘʩʪʦʷʱʝʛʦ ʜʝʨʝʚʘ ʟʜʝʩʴ 

ʢʦʨʝʥʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʚʝʨʭʫ, ʘ ʣʠʩʪʴʷ ï ʚʥʠʟʫ). ɺ ʢʘʯʝʩʪʚʝ ʢʦʨʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʚʩʝʭ ʩʠʤʚʦʣʦʚ ʘʣʬʘʚʠʪʘ ʩʦʦʙʱʝʥʠʷ, ʫʧʦʨʷʜʦʯʝʥʥʦʝ (ʨʘʥʞʠʨʦʚʘʥʥʦʝ) ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦ-

ʩʪʠ ʩʠʤʚʦʣʦʚ. ʏʠʩʣʦ ʩʚʝʨʭʫ ʪʘʙʣʠʮʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʚ ʠʩʭʦʜʥʦʤ ʩʦʦʙʱʝ-

ʥʠʠ (ʩʤ. ʩʣʝʜʫʶɦ ʠʡ ʨʠʩʫʥʦʢ). 

 
 

ɿʘʪʝʤ ʤʥʦʞʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʜʝʣʷʪ ʥʘ ʜʚʘ ʧʦʜʤʥʦʞʝʩʪʚʘ ʪʘʢ, ʯʪʦʙʳ ʥʦʚʳʝ ʧʦʜʤʥʦʞʝʩʪʚʘ 

ʠʤʝʣʠ ʨʘʚʥʳʝ (ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ) ʩʫʤʤʘʨʥʳʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ 

ʩʠʤʚʦʣʦʚ. ʅʘʧʨʠʤʝʨ, ʚʝʩ 11 ʞʝʣʘʪʝʣʴʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʧʦʜʤʥʦʞʝʩʪʚʘ 5 ʠ 6, ʜʝʣʝʥʠʝ ʥʘ 

ʧʦʜʤʥʦʞʝʩʪʚʘ 4 ʠ 7 ʙʫʜʝʪ ʦʰʠʙʦʯʥʳʤ. ɼʚʘ ʥʦʚʳʭ ʧʦʜʤʥʦʞʝʩʪʚʘ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʢʦʨʥʝʤ ʜʝ-

ʨʝʚʘ ʚʝʪʚʷʤʠ, ʩʪʘʥʦʚʷʩʴ ʧʦʪʦʤʢʘʤʠ. ʃʝʚʘʷ ʚʝʪʚʴ ʜʝʨʝʚʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʠʤʚʦʣʦʤ 1, ʘ ʧʨʘʚʘʷ 

ʚʝʪʚʴ ï ʩʠʤʚʦʣʦʤ 0. 

 
 

ʇʦʣʫʯʝʥʥʳʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʨʝʢʫʨʩʠʚʥʦ ʜʝʣʷʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʩʬʦʨʤʠʨʦʚʘ-

ʥʳ ʣʠʩʪʴʷ ʜʝʨʝʚʘ ï ʦʪʜʝʣʴʥʳʝ ʩʠʤʚʦʣʳ ʩʦʦʙʱʝʥʠʷ. 

 



 

38 

 

 

 
 

ʂʦʜʦʚʳʝ ʢʦʤʙʠʥʘʮʠʠ (ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʨʠʩʫʥʢʝ ʦʥʠ ʫʢʘʟʘʥʳ ʚ ʢʘʚʳʯʢʘʭ ʧʦʜ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʤʠ ʣʠʩʪʴʷʤʠ) ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʦʪ ʢʦʨʥʷ ʜʝʨʝʚʘ ʢ ʢʦʜʠʨʫʝʤʦʤʫ ʩʠʤʚʦʣʫ-

ʣʠʩʪʫ ʧʫʪʸʤ ʦʙʲʝʜʠʥʝʥʠʷ (ʢʦʥʢʘʪʝʥʘʮʠʠ) ʙʠʪ, ʧʨʠʩʚʦʝʥʥʳʭ ʧʨʦʡʜʸʥʥʳʤ ʚʝʪʚʷʤ ʜʝʨʝʚʘ. ɿʘ-

ʧʠʩʴ ʢʦʜʦʚʦʡ ʢʦʤʙʠʥʘʮʠʠ ʚʝʜʫʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʩʪʘʨʰʠʭ ʨʘʟʨʷʜʦʚ ʢ ʤʣʘʜʰʠʤ. ʅʘʧʨʠʤʝʨ, 

ʧʨʠ ʢʦʜʠʨʦʚʘʥʠʠ ʩʠʤʚʦʣʘ ç3è ʩʥʘʯʘʣʘ ʩʣʝʜʫʝʪ ʧʨʦʡʪʠ ʧʦ ʧʨʘʚʦʡ ʚʝʪʚʠ ʢ ʤʥʦʞʝʩʪʚʫ {3, ʅ, 5, 

6, ʀ, ʇʨʦʙʝʣ}. ʇʨʠ ʵʪʦʤ ʚ ʢʦʜʦʚʫʶ ʢʦʤʙʠʥʘʮʠʶ ʥʫʞʥʦ ʟʘʧʠʩʘʪʴ ʙʠʪ 0. ɿʘʪʝʤ ʥʫʞʥʦ ʧʨʦʡʪʠ 

ʧʦ ʣʝʚʦʡ ʚʝʪʚʠ ʢ ʤʥʦʞʝʩʪʚʫ {3, ʅ} (ʢ ʢʦʜʦʚʦʡ ʢʦʤʙʠʥʘʮʠʠ ʜʦʙʘʚʣʷʝʪʩʷ ʙʠʪ 1). ʅʘʢʦʥʝʮ, 

ʥʫʞʥʦ ʧʨʦʡʪʠ ʧʦ ʣʝʚʦʡ ʚʝʪʚʠ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʣʠʩʪʘ ç3è. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʘ ʢʦʜʦʚʘʷ 

ʢʦʤʙʠʥʘʮʠʷ ç011è. 

ʇʨʠ ʜʝʢʦʜʠʨʦʚʘʥʠʠ ʙʠʪʳ ʩʯʠʪʳʚʘʶʪʩʷ ʠʟ ʚʭʦʜʥʦʛʦ ʧʦʪʦʢʘ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʢʘʢ ʫʢʘʟʘ-

ʪʝʣʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦ ʢʦʜʦʚʦʤʫ ʜʝʨʝʚʫ ʦʪ ʢʦʨʥʷ ʢ ʠʩʢʦʤʦʤʫ ʣʠʩʪʫ. ʇʨʠ ʜʦʩʪʠʞʝ-

ʥʠʠ ʣʠʩʪʘ ʥʘʡʜʝʥʥʳʡ ʩʠʤʚʦʣ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʳʭʦʜʥʦʡ ʧʦʪʦʢ, ʘ ʜʚʠʞʝʥʠʝ ʧʦ ʢʦʜʦʚʦʤʫ ʜʝʨʝ-

ʚʫ ʩʥʦʚʘ ʥʘʯʠʥʘʶʪ ʦʪ ʢʦʨʥʷ. ʅʘʧʨʠʤʝʨ, ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʢʦʤʙʠʥʘʮʠʠ ç010è ʧʨʦʠʩʭʦʜʠʪ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʀʟ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʩʯʠʪʳʚʘʝʪʩʷ ʙʠʪ 0, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʫʞʥʦ ʧʨʦʡʪʠ ʧʦ 

ʧʨʘʚʦʡ ʚʝʪʚʠ ʦʪ ʢʦʨʥʷ ʜʝʨʝʚʘ ʢ ʫʟʣʫ {3, ʅ, 5, 6, ʀ, ʇʨʦʙʝʣ}. ʉʣʝʜʫʶɦ ʠʡ ʙʠʪ ʝʜʠʥʠʯʥʳʡ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʧʨʦʡʪʠ ʧʦ ʣʝʚʦʡ ʚʝʪʚʠ ʢ ʤʥʦʞʝʩʪʚʫ {3, ʅ}. ʅʘʢʦʥʝʮ, ʩʣʝʜʫʶʱʠʡ ʙʠʪ 0 ʧʨʠʚʦʜʠʪ ʜʝ-

ʢʦʜʝʨ ʧʦ ʧʨʘʚʦʡ ʚʝʪʚʠ ʢ ʣʠʩʪʫ çʅè. 

ɺ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʚʩʝ ʨʘʟʨʝʰʸʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʢʦʜʘ 

ʐʝʥʥʦʥʘ-ʌʘʥʦ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʩʣʦʚʘʨʴ ʩʦʦʙʱʝʥʠʷ. ʆʥ ʧʝʨʝʜʘʸʪʩʷ ʥʘ ʧʨʠʸʤʥʫʶ ʩʪʦʨʦ-

ʥʫ ʚʤʝʩʪʝ ʩ ʘʨʭʠʚʦʤ. 

 

 

ʉʠʤʚʦʣ 
ʂʦʜʦʚʘʷ ʢʦʤʙʠʥʘ-

ʮʠʷ 
ʉʠʤʚʦʣ 

ʂʦʜʦʚʘʷ ʢʦʤʙʠ-

ʥʘʮʠʷ 

7 11 5 0011 

2 10 6 0010 

3 011 ʀ 0001 

ʅ 010 ʇʨʦʙʝʣ 0000 

 

ɿʘʢʦʜʠʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ:  

000101001000000010011110111010110011111001111 

ʆʙʱʘʷ ʜʣʠʥʘ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 45 ʙʠʪ. 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʢʦʜʦʚʦʡ ʢʦʤʙʠʥʘʮʠʠ ʨʘʚʥʘ (ʥʘʧʦʤʥʠʤ, ʯʪʦ ʯʠʩʣʦ ʩʠʤʚʦʣʦʚ ʚ ʩʦʦʙʱʝ-

ʥʠʠ ï 16): 
45

2,813
16

n ʙʠʪ/ʩʠʤʚʦʣ. 

ʀʟʙʳʪʦʯʥʦʩʪʴ ʩʦʦʙʱʝʥʠʷ ʧʦʩʣʝ ʘʨʭʠʚʘʮʠʠ ʩʥʠʟʠʣʘʩʴ ʜʦ ʟʥʘʯʝʥʠʷ: 
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2,781
1 100% 1,13%

2,813
L . 

ʅʝʩʣʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʜʘ ʐʝʥʥʦʥʘ-ʌʘʥʦ ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʤʝʥʴʰʠʪʴ ʠʟʙʳʪʦʯʥʦʩʪʴ ʩʦʦʙʱʝʥʠʷ. ʇʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʢʦʜʠʨʦʚʘʥʠʠ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʩʦʦʙ-

ʱʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʜʦʚʦʡ ʪʘʙʣʠʮʳ CP-1251 ʧʨʠʰʣʦʩʴ ʙʳ ʧʝʨʝʜʘʪʴ ʥʝ 45 ʙʠʪ, ʘ 128 ʙʠʪ. 
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4. ɿʘʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

çʉʞʘʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʤʝʪʦʜʦʤ ʐʝʥʥʦʥʘ-ʌʘʥʦè 

 

4.1. ɺʳʧʦʣʥʠʪʴ ʩʞʘʪʠʝ ʟʘʜʘʥʥʦʛʦ ʪʝʢʩʪʘ ʤʝʪʦʜʦʤ ʐʝʥʥʦʥʘ-ʌʘʥʦ. ɺʳʯʠʩʣʠʪʴ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʩʞʘʪʠʷ. 

ʊʘʙʣ. 6.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɼʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ 

ɺʳʧʦʣʥʠʪʴ ʩʞʘʪʠʝ ʥʦʤʝʨʘ ʟʘʯʸʪʢʠ ʤʝʪʦʜʦʤ ʐʝʥʥʦʥʘ-ʌʘʥʦ. 

ɿʘ-

ʜʘʯʘ 

ʊʝʢʩʪ 

1 ɸʥʝʢʜʦʪ ï ʵʪʦ ʢʦʤʝʜʠʷ, ʩʧʨʝʩʩʦʚʘʥʥʘʷ ʚ ʩʝʢʫʥʜʳ. 

2 ʂʪʦ ʥʠʯʝʛʦ ʥʝ ʠʤʝʝʪ, ʚʩʝʛʜʘ ʛʦʪʦʚ ʧʦʜʝʣʠʪʴʩʷ ʩ ʜʨʫʛʠʤʠ. 

3 ʀʥʦʛʜʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʙʝʞʜʘʝʪ ʣʫʯʰʫʶ. 

4 ʂʫʣʴʪʫʨʘ ï ʵʪʦ ʫʤʝʥʠʝ ʤʘʪʝʨʠʪʴʩʷ ʙʝʟ ʤʘʪʘ. 

5 ʏʝʤ ʜʣʠʥʥʝʝ ʨʫʢʠ ʫ ʨʳʙʘʢʘ, ʪʝʤ ʤʝʥʴʰʝ ʚʝʨʳ ʝʛʦ ʨʘʩʩʢʘʟʘʤ. 

6 ʂʦʛʜʘ ʞʝʥʱʠʥʘ ʷʨʢʘ, ʦʥʘ ʯʘʱʝ ʚʩʝʛʦ ʢ ʪʦʤʫ ʞʝ ʠ ʰʫʤʣʠʚʘ. 

7 ɼʠʧʣʦʤ ʧʦʟʚʦʣʷʝʪ ʦʰʠʙʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʨʝʥʥʝʝ. 

8 ʊʝʣʝʛʨʘʬʥʳʡ ʩʪʦʣʙ ʥʠʢʦʛʜʘ ʥʝ ʧʦʡʤʸʪ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʝʣʝʛʨʘʬʘ 

9 ʉʪʘʜʦ ʣʝʛʯʝ ʧʦʛʦʥʷʪʴ, ʯʝʤ ʟʘʚʦʨʘʯʠʚʘʪʴ. 

10 ʅʠ ʦʜʥʦ ʜʦʙʨʦʝ ʜʝʣʦ ʥʝ ʦʩʪʘʸʪʩʷ ʙʝʟʥʘʢʘʟʘʥʥʳʤ. 

11 ʃʫʯʰʝ ʙʳʪʴ ʧʨʝʜʤʝʪʦʤ ʟʘʚʠʩʪʠ, ʯʝʤ ʩʦʩʪʨʘʜʘʥʠʷ. 

12 ʆʩʪʨʠʪʴ ʠ ʟʘʥʠʤʘʪʴ ʜʝʥʴʛʠ ʥʫʞʥʦ ʚʥʝʟʘʧʥʦ. 

13 ʊʦʪ, ʢʪʦ ʥʝ ʨʘʟʙʠʨʘʝʪʩʷ ʥʠ ʚ ʯʸʤ, ʤʦʞʝʪ ʚʟʷʪʴʩʷ ʟʘ ʯʪʦ ʫʛʦʜʥʦ. 

14 ʂʪʦ ʷʩʥʦ ʤʳʩʣʠʪ, ʪʦʪ ʷʩʥʦ ʠʟʣʘʛʘʝʪ. 

15 ʉʨʦʯʥʦʝ ʩʣʠʰʢʦʤ ʯʘʩʪʦ ʧʫʪʘʶʪ ʩ ʚʘʞʥʳʤ. 

16 ʄʦʥʦʣʦʛ ï ʵʪʦ ʙʝʩʝʜʘ ʥʘʯʘʣʴʥʠʢʘ ʩ ʧʦʜʯʠʥʸʥʥʳʤ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 7  

çʇʦʤʝʭʦʫʩʪʦʡʯʠʚʳʡ ʢʦʜ ʍʵʤʤʠʥʛʘè 

 
1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

ʇʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʪʦʜʘʭ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ. 

 

2. ʉʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʪʝʤʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

 

ɼʘʥʥʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʝʜʳʜʫʱʠʝ ʨʘʙʦʪʳ ʠ ʩʦʚʤʝʩʪʥʦ ʩ ʧʦʩʣʝ-

ʜʫʶʱʠʤʠ ʨʘʙʦʪʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʧʨʠʥʮʠʧʳ ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

 

3. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ 
 

ʇʨʠ ʨʘʙʦʪʝ ʫʩʪʨʦʡʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʇʨʠʯʠʥʘʤʠ ʩʙʦʝʚ ʤʦʛʫʪ ʙʳʪʴ ʤʦʱ-

ʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʤʝʭʠ, ʤʘʣʳʡ ʫʨʦʚʝʥʴ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ (ʥʘʧʨʠʤʝʨ, ʦʪ ʢʦʩʤʠ-

ʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʢʦʤʝʪʝ), ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ, ʩʪʘʨʝʥʠʝ 

ʨʘʜʠʦʵʣʝʤʝʥʪʦʚ, ʥʝʥʘʜʸʞʥʳʡ ʢʦʥʪʘʢʪ ʨʘʟʲʸʤʦʚ, ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʠʟʣʫʯʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʪ.ʧ. ʉʙʦʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʩʣʫʯʘʡʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʦʜʥʦʛʦ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʙʠʪʦʚ ʤʘʰʠʥʥʦʛʦ ʩʣʦʚʘ (ʚʤʝʩʪʦ ʝʜʠʥʠʮʳ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʟʨʷʜʘʭ ʧʝʨʝʜʘʸʪʩʷ 

ʥʦʣʴ ʠʣʠ ʥʘʦʙʦʨʦʪ). 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʠʟʙʳ-

ʪʦʯʥʦʩʪʠ ʚ ʧʝʨʝʜʘʚʘʝʤʳʝ ʠʣʠ ʭʨʘʥʠʤʳʝ ʜʘʥʥʳʝ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ 

ʢʦʜʳ, ʚ ʢʦʪʦʨʳʝ ʧʦʤʠʤʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪʦʚ 
nbbb ...21
 ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʦʜʷʪ ʢʦʥʪʨʦʣʴʥʳʝ 

(ʧʨʦʚʝʨʦʯʥʳʝ) ʙʠʪʳ 
mkkk ...21
. ʂʦʥʪʨʦʣʴʥʳʝ ʙʠʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʨʷʪʴ ʮʝʣʦʩʪʥʦʩʪʴ (ʥʝʠʩʢʘ-

ʞʸʥʥʦʩʪʴ) ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪʦʚ ʤʘʰʠʥʥʦʛʦ ʩʣʦʚʘ, ʘ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ ʢʦʜʳ ʤʦʛʫʪ ʥʝ 

ʪʦʣʴʢʦ ʦʙʥʘʨʫʞʠʪʴ, ʥʦ ʠ ʠʩʧʨʘʚʠʪʴ ʥʝʚʝʨʥʦ ʧʨʠʥʷʪʳʝ ʙʠʪʳ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʝ ʢʦʜʳ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʨʘʟʥʳʝ ʟʘʜʘʯʠ: ʦʙʥʘʨʫʞʠʪʴ 

ʦʜʠʥʦʯʥʫʶ ʦʰʠʙʢʫ, ʦʙʥʘʨʫʞʠʪʴ ʠ ʠʩʧʨʘʚʠʪʴ ʝʜʠʥʩʪʚʝʥʥʫʶ ʦʰʠʙʢʫ, ʦʙʥʘʨʫʞʠʪʴ ʠ ʠʩʧʨʘ-

ʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʰʠʙʦʢ. ʇʝʨʚʳʝ ʢʦʜʳ ʥʘʟʳʚʘʶʪʩʷ ʦʙʥʘʨʫʞʠʚʘʶʱʠʤʠ, ʘ ʦʩʪʘʣʴʥʳʝ ï ʢʦʨ-

ʨʝʢʪʠʨʫʶʱʠʤʠ ʢʦʜʘʤʠ. 

ʇʨʦʩʪʝʡʰʠʡ ʢʦʜ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʜʥʦʡ ʦʰʠʙʢʠ (ʪʦʯʥʝʝ ï ʜʣʷ ʦʙ-

ʥʘʨʫʞʝʥʠʷ ʥʝʯʸʪʥʦʛʦ ʯʠʩʣʘ ʦʰʠʙʦʢ), ʦʩʥʦʚʘʥ ʥʘ ʜʦʙʘʚʣʝʥʠʠ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʙʠʪʘʤ ʦʜ-

ʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʙʠʪʘ. ʇʨʠ ʵʪʦʤ ʢʦʥʪʨʦʣʴʥʳʡ ʙʠʪ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʩʫʤʤʘʨʥʦʝ 

ʯʠʩʣʦ ʝʜʠʥʠʮ ʚ ʦʙʨʘʟʦʚʘʥʥʦʤ ʤʘʰʠʥʥʦʤ ʩʣʦʚʝ ʙʳʣʦ ʯʸʪʥʳʤ. ɼʦʙʘʚʣʷʝʤʳʡ ʙʠʪ ʥʘʟʳʚʘʝʪʩʷ 

ʙʠʪʦʤ ʧʘʨʠʪʝʪʘ (ʯʸʪʥʦʩʪʠ). 

ʇʨʦʚʝʨʦʯʥʳʡ ʙʠʪ k ʜʣʷ n-ʙʠʪʥʦʛʦ ʜʚʦʠʯʥʦʛʦ ʩʣʦʚʘ 
nbbb ...21
 ʚʳʯʠʩʣʝ̫ʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

k
0...,0

1...,1

21

21

n

n

bbbʝʩʣʠ

bbbʝʩʣʠ  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ (n+1) ï ʙʠʪʥʦʝ ʩʣʦʚʦ kbbb n...21
, ʯʠʩʣʦ 

ʝʜʠʥʠʮ ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʯʸʪʥʦʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ. 

ʇʨʠʤʝʨ 1. 

ʇʫʩʪʴ ʜʘʥ ʙʘʡʪ 10111100.  

ʈʝʰʝʥʠʝ. 

ʏʠʩʣʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ ʚ ʵʪʦʤ ʙʘʡʪʝ ʥʝʯʸʪʥʦʝ, ʧʦʵʪʦʤʫ ʙʠʪ ʧʘʨʠʪʝʪʘ ʥʫʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʦʣʫʯʘʝʪʩʷ ʤʘʰʠʥʥʦʝ ʩʣʦʚʦ 101111001. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʥʘʭʦʞʜʝʥʠʷ ʠʩʢʘʞʸʥʥʦʛʦ ʙʠʪʘ ʩ ʧʦʤʦʱʴʶ ʢʦʜʘ ʍʵʤʤʠʥʛʘ. ʄʝʩʪʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪʦʚ (ʀɹ) ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʙʠʪʦʚ (ʂɹ) ʚ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥ-

ʥʳʭ ʫʢʘʟʘʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ. ɺ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ ʟʘʧʠʩʘʥ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 
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ʢʘʞʜʦʛʦ ʙʠʪʘ ʚ ʤʘh ʠʥʥʦʤ ʩʣʦʚʝ. 

 

ʈʘʟ. 12 11 10 9 8 7 6 5 4 3 2 1 

ʀɹ 
8b  7b  6b  5b   

4b  
3b  

2b   
1b    

ʂɹ     
8k     

4k   
2k  

1k  

 

ʌʦʨʤʘ ʟʘʧʠʩʠ ʤʘʰʠʥʥʦʛʦ ʩʣʦʚʘ, ʧʨʠʚʝʜʸʥʥʘʷ ʚ ʧʨʝʜʳʜʫʱʝʡ ʪʘʙʣʠʮʝ, ʚʳʙʨʘʥʘ ʪʘʢʦʡ ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʥʘʛʣʷʜʥʦʩʪʠ (ʠʟ ʤʝʪʦʜʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ). ʌʘʢʪʠʯʝʩʢʠ ʜʘʥʥʳʝ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʝʜʠʥʳʤ ʜʚʝʥʘʜʮʘʪʠʙʠʪʥʳʤ ʤʘʰʠʥʥʳʤ ʩʣʦʚʦʤ: 
121423485678 kkbkbbbkbbbb . 

ʇʨʠʤʝʨ 2. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʥʝʢʦʪʦʨʳʭ ʜʘʥʥʳʭ ʧʨʦʠʟʦʰʣʦ ʠʩʢʘʞʝʥʠʝ ʦʜ-

ʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʠʪʘ ʠ ʥʘ ʧʨʠʸʤʝ ʧʦʣʫʯʝʥʳ ʫʢʘʟʘʥʥʳʝ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ʜʘʥʥʳʝ.  

ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʠ ʠʩʧʨʘʚʠʪʴ ʠʩʢʘʞʸʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʠʪ. 

 

ʈʘʟʨʷʜ 12 11 10 9 8 7 6 5 4 3 2 1 

ʉʣʦʚʦ 
8b  7b  6b  5b  8k  

4b  
3b  

2b  
4k  

1b  
2k  

1k  

ʀɹ 1 0 0 0  1 1 0  1   

ʂɹ     0    1  0 0 

 

ʈʝʰʝʥʠʝ. 

ɺʳʯʠʩʣʠʤ ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʙʠʪʦʚ ʥʘ ʧʨʠʸʤʝ. ʈʘʩʯʸʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ 

[7]: 

 ;75421

`

1 bbbbbk  

    ;76431

`

2 bbbbbk  

;8432

`

4 bbbbk  

.8765

`

8 bbbbk  

ʀʩʧʦʣʴʟʫʷ ʧʨʝʜʳʜʫʱʠʝ ʬʦʨʤʫʣʳ ʠ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ 

ʙʠʪʦʚ ʥʘ ʧʨʠʤyʝ: 
     ;000101`

1k  

      ;100111`

2k  

;11110`

4k  

  .11000`

8k  

ʈʘʩʯʸʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʥʪʨʦʣʴʥʳʝ ʙʠʪʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠ-

ʸʤʥʦʡ ʩʪʦʨʦʥʘʭ, ʨʘʟʣʠʯʘʶʪʩʷ: 

.;;; 8

`

84

`

42

`

21

`

1 kkkkkkkk  

ʈʘʟʣʠʯʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʙʠʪʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʘʭ, 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʧʨʦʠʟʦʰʣʦ ʠʩʢʘʞʝʥʠʝ ʤʘʰʠʥʥʦʛʦ ʩʣʦʚʘ. ʊʝʧʝʨʴ ʥʝ-

ʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʠʤʝʥʥʦ ʙʠʪ ʙʳʣ ʧʨʠʥʷʪ ʥʝʚʝʨʥʦ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʚʝʨʥʦ ʧʨʠʥʷʪʦʛʦ ʙʠʪʘ ʪʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʩʠʥ-

ʜʨʦʤ 
1248 ssssS , ʛʜʝ 

.;;; 8

`

884

`

442

`

221

`

11 kkskkskkskks  

ʀʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʠ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʯʝʪʳʨʝ ʙʠʪʘ ʩʠʥ-

ʜʨʦʤʘ: 
.101;011;101;000 8421 ssss  

ʇʝʨʝʚʦʜ ʩʠʥʜʨʦʤʘ S = 10102 ʠʟ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʚ ʜʝʩʷʪʠʯʥʫʶ ʉʉ ʜʘʸʪ 

ʟʥʘʯʝʥʠʝ S = 1010. ɼʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ 10 ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʝʩʷʪʳʡ ʨʘʟʨʷʜ ʧʨʠʥʷʪʳʭ ʜʘʥʥʳʭ 

(b6) ʠʩʢʘʞʸʥ, ʠ ʵʪʦʪ ʙʠʪ ʥʫʞʥʦ ʠʩʧʨʘʚʠʪʴ (ʧʨʦʠʥʚʝʨʪʠʨʦʚʘʪʴ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʢʦʨʨʝʢ-

ʪʠʨʦʚʢʠ ʧʨʠʥʷʪʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ, ʧʦʢʘʟʘʥʥʳʡ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ. ʅʘʧʦʤʥʠʤ, 
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ʯʪʦ ʩʯʸʪ ʨʘʟʨʷʜʦʚ ʚʝʜʸʪʩʷ ʩʧʨʘʚʘ ʥʘʣʝʚʦ. 

ʈʘʟʨʷʜ 12 11 10 9 8 7 6 5 4 3 2 1 

ʉʣʦʚʦ 
8b  7b  6b  5b  8k  

4b  
3b  

2b  
4k  

1b  
2k  

1k  

ʀɹ 1 0 1 0  1 1 0  1   

ʂɹ     0    1  0 0 
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4. ɿʘʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

                             çʇʦʤʝʭʦʫʩʪʦʡʯʠʚʳʡ ʢʦʜ ʍʵʤʤʠʥʛʘè 

 

4.1. ʆʧʨʝʜʝʣʠʪʴ ʠʩʢʘʞʸʥʥʳʡ ʨʘʟʨʷʜ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʜʚʦʠʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ. 

 

ʊʘʙʣʠʮʘ 7.1 

 

ɿʘʜʘ- 

ʯʘ. 
8b  7b  6b  5b  8k  

4b  
3b  

2b  
4k  

1b  
2k  

1k  

1 1 0 0 1 1 0 0 1 0 0 1 1 

2 1 0 0 0 0 0 1 0 0 1 1 1 

3 1 1 1 0 1 0 1 1 0 0 1 1 

4 1 1 0 0 0 1 1 0 0 1 1 0 

5 1 1 0 1 0 0 0 1 0 1 0 1 

6 1 1 1 0 0 1 0 0 0 1 1 1 

7 1 0 0 1 1 0 1 0 0 0 0 0 

8 0 0 0 0 1 0 1 1 1 1 0 0 

9 1 1 1 0 1 0 0 0 1 0 1 0 

10 1 0 1 0 0 0 0 0 0 1 0 0 

11 1 0 1 0 0 1 1 1 1 0 0 0 

12 1 0 0 0 0 0 1 1 1 0 0 0 

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

14 1 1 0 0 1 0 0 1 0 0 0 0 

15 1 0 1 0 1 1 0 0 0 0 1 0 

16 0 0 1 0 0 1 1 0 1 0 1 1 

 

 

 

ɼʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ 

1. ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʜʝʩʷʪʠʯʥʳʡ ʥʦʤʝʨ ʟʘʯʸʪʢʠ ʚ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʠʪ ʧʘ-

ʨʠʪʝʪʘ. 

2. ʇʦʩʣʝʜʥʶʶ ʮʠʬʨʫ ʟʘʯʸʪʢʠ ʧʝʨʝʚʝʩʪʠ ʚ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ. ʉʬʦʨʤʠʨʦʚʘʪʴ ʢʦʥʪʨʦʣʴʥʳʝ 

ʙʠʪʳ ʩ ʧʦʤʦʱʴʶ ʢʦʜʘ ʍʵʤʤʠʥʛʘ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 8  

çʇʦʤʝʭʦʫʩʪʦʡʯʠʚʳʡ ʢʦʜ ɹʏʍè 

 
1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

ʇʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʪʦʜʘʭ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ. 

 

2. ʉʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʪʝʤʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

 

ɼʘʥʥʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʝʜʳʜʫʱʠʝ ʨʘʙʦʪʳ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ 

ʧʨʠʥʮʠʧʳ ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

 

3. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ 
 

ʋʩʪʨʘʥʠʪʴ ʜʚʝ ʦʰʠʙʢʠ (ʠ ʙʦʣʝʝ) ʚ ʧʨʠʥʷʪʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʶʪ ʮʠʢʣʠʯʝʩʢʠʝ ʢʦʜʳ ɹʦ-

ʫʟʘ-ʏʦʫʜʭʫʨʠ-ʍʦʢʚʠʥʛʝʤʘ (ɹʏʍ). 

ʎʠʢʣʠʯʝʩʢʠʡ ʢʦʜ ɹʏʍ v(x) ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʩʪʦʨʦʥʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

[8]: 

)))(mod()(()()( xgxuxxuxxv knkn ,  (1) 

ʛʜʝ x ï ʬʠʢʪʠʚʥʘʷ ʧʝʨʝʤʝʥʥʘʷ; u(x) - ʢʦʜʠʨʫʝʤʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ (ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʝ ʙʠʪʳ, ʩʦʦʙʱʝʥʠʝ); n ï ʯʠʩʣʦ ʙʠʪ ʚ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ (ʩʫʤʤʘʨʥʦʝ ʯʠʩʣʦ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʙʠʪ); k - ʯʠʩʣʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ ʚ ʤʘʰʠʥʥʦʤ ʩʣʦʚʝ; mod 

- ʦʧʝʨʘʮʠʷ ʚʳʯʠʩʣʝʥʠʷ ʦʩʪʘʪʢʘ ʦʪ ʜʝʣʝʥʠʷ; + - ʦʧʝʨʘʮʠʷ ʢʦʥʢʘʪʝʥʘʮʠʠ (ʩʦʝʜʠʥʝʥʠʷ, ʩʢʣʝʠʚʘ-

ʥʠʷ) ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʙʠʪʦʚ; g(x) ï ʧʦʨʦʞʜʘʶʱʠʡ ʧʦʣʠʥʦʤ. 

ɺ ʧʨʠʚʝʜʸʥʥʦʤ ʚʳʰʝ ʚʳʨʘʞʝʥʠʠ ʧʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʦʧʠʩʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʠʪʳ, 

ʩʜʚʠʥʫʪʳʝ ʚʣʝʚʦ ʥʘ 
knx  ʨʘʟʨʷʜʦʚ. ɺʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʦʧʠʩʳʚʘʝʪ ʢʦʥʪʨʦʣʴʥʳʝ ʙʠʪʳ. 

ɺʳʙʝʨʝʤ ʦʜʥʫ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ɹʏʍ ʩ ʢʦʜʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʜʣʠʥʦʡ n = 15. 

ɼʘʥʥʳʡ ʢʦʜ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦɦ ʴʶ ʧʦʨʦʞʜʘʶʱʝʛʦ ʧʦʣʠʥʦʤʘ ʚʦʩʴʤʦʡ ʩʪʝʧʝʥʠ (r = 8):  

.1)( 4678 xxxxxg  

ʏʠʩʣʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʘʟʨʷʜʦʚ ʚ ʪʘʢʦʤ ʢʦʜʝ k = n ï r = 15 ï 8 = 7. ʂʦʜ ʧʦʟʚʦʣʷʝʪ ʠʩ-

ʧʨʘʚʠʪʴ ʜʚʝ ʦʰʠʙʢʠ (s = 2). 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʮʠʢʣʠʯʝʩʢʦʛʦ ʢʦʜʘ ɹʏʍ ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʩʪʦʨʦʥʝ. 

ɼʘʥʦ 7 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ 1011011. ɿʘʧʠʰʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʠʪʳ ʚ ʚʠʜʝ ʧʦʣʠʥʦ-

ʤʘ: 

1)( 346 xxxxxu .   (2) 

ʇʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʠʥʦʤʘ u(x) ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʣʝʜʫʶʱʘʷ ʪʘʙʣʠʮʘ: 

 

ʅʦʤʝʨʘ 

ʨʘʟʨʷʜʦʚ 

6 5 4 3 2 1 0 

ʉʣʘʛʘʝʤʳʝ 6x  
5x  

4x  
3x  

2x  x  1 

 

ʊʘʙʣʠʮʫ ʥʫʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʝʩʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʘʟʨʷʜʝ ʜʘʥ-

ʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʠʪ ʨʘʚʝʥ ʝʜʠʥʠʮʝ, ʪʦ ʚ ʧʦʣʠʥʦʤ ʥʫʞʥʦ ʚʢʣʶʯʠʪʴ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥ-

ʥʳʡ ʯʣʝʥ ʨʷʜʘ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚ ʧʦʣʠʥʦʤʝ (2) ʩʣʘʛʘʝʤʳʭ 2x  ʠ 5x . 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʝʨʚʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʚ ʚʳʨʘʞʝʥʠʠ (1) ʥʫʞʥʦ ʧʦʣʠʥʦʤ (2) ʫʤʥʦʞʠʪʴ ʥʘ 
8x  (ʟʘʤʝʪʠʤ, ʯʪʦ ʯʠʩʣʦ ʢʦʥʪʨʦʣʴʥʳʭ ʙʠʪʦʚ 8715kn ):  

)(xux kn 891112143468 )1( xxxxxxxxxx .     (3) 

ʉʤʳʩʣ ʧʨʝʜʳʜʫʱʝʡ ʦʧʝʨʘʮʠʠ ʦʯʝʥʴ ʧʨʦʩʪ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʘʟʨʷʜʳ ʟʘ ʩʯʸʪ ʫʤʥʦʞʝ-

ʥʠʷ ʥʘ 8x ʩʤʝʱʘʶʪʩʷ ʚʣʝʚʦ ʥʘ ʚʦʩʝʤʴ ʧʦʟʠʮʠʡ (ʚ ʩʪʦʨʦʥʫ ʩʪʘʨʰʠʭ ʨʘʟʨʷʜʦʚ). ʕʪʦ ʩʜʝʣʘʥʦ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʜʝʣʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʙʠʪʳ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʘʟʨʷʜʳ ʙʫ-
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ʜʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʩʣʝʚʘ, ʘ ʢʦʥʪʨʦʣʴʥʳʝ ʙʠʪʳ ï ʩʧʨʘʚʘ). 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʙʠʪʦʚ ʥʫʞʥʦ ʥʘʡʪʠ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʧʦʣʠʥʦʤʘ (3) ʥʘ 

ʧʦʨʦʞʜʘʶʱʠʡ ʧʦʣʠʥʦʤ g(x):  

)1mod()( 467889111214 xxxxxxxxx  

12356 xxxx .   (4) 

ʀʤʝʥʥʦ ʢʦʥʪʨʦʣʴʥʳʝ ʙʠʪʳ (4) ʧʦʟʚʦʣʷʶʪ ʥʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ ʦʧʨʝʜʝʣʠʪʴ, ʝʩʪʴ ʣʠ ʠʩ-

ʢʘʞʝʥʠʷ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʝʚʝʨʥʦ ʧʨʠʥʷʪʳʝ ʙʠʪʳ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʡ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ (1) ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʡ ʢʦʜ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʣʠʥʦʤʦʤ: 

1)( 235689111214 xxxxxxxxxxv .  (5) 

ʏʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʚʝʨʥʦ ʣʠ ʩʬʦʨʤʠʨʦʚʘʥ ʧʦʣʠʥʦʤ (5), ʜʦʩʪʘʪʦʯʥʦ ʝʛʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʦ-

ʨʦʞʜʘʶʱʠʡ ʧʦʣʠʥʦʤ g(x). ɽʩʣʠ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʨʘʚʝʥ ʥʫʣʶ, ʪʦ ʢʦʜ ʩʬʦʨʤʠʨʦʚʘʥ ʧʨʘ-

ʚʠʣʴʥʦ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʠʥʦʤʦʤ (5) ʚ ʣʠʥʠʶ ʥʫʞʥʦ ʧʝʨʝʜʘʪʴ ʜʚʦʠʯʥʳʡ ʢʦʜ: 

101101101101101.   (6) 

ʅʝʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʳʝ ʩʝʤʴ ʙʠʪ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʦʜʘ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʪ 

ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʙʠʪʘʤʠ (ʩ ʩʦʦʙʱʝʥʠʝʤ). ʉʣʝʜʫʶʱʠʝ ʚʦʩʝʤʴ ʙʠʪ ʷʚʣʷʶʪʩʷ ʢʦʥʪʨʦʣʴʥʳ-

ʤʠ. ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʯʠʩʣʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʙʠʪʦʚ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘ-

ʝʪ, ʧʦʯʝʤʫ ʪʘʢʠʝ ʢʦʜʳ ʥʘʟʳʚʘʶʪ ʠʟʙʳʪʦʯʥʳʤʠ. 

ɺ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ (ʠʣʠ ʟʘʧʠʩʠ ʚ ʧʘʤʷʪʴ ʮʠʬʨʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ) 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʢʦʜ ɹʏʍ )(xv ʤʦʞʝʪ ʙʳʪʴ ʠʩʢʘʞʸʥ ʠ ʥʘ ʧʨʠʸʤ ʧʦʩʪʫʧʠʪ ʢʦʜ )(xf . ɼʝʢʦʜʠ-

ʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ )(xf ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤ ʘʣʛʦʨʠʪʤʦʤ: 

1) ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʣʝʥʠʝ ʧʨʠʥʷʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ )(xf ʥʘ ʧʦʨʦʞʜʘʶʱʠʡ ʧʦʣʠʥʦʤ 

)(xg ; 

2) ʚʳʯʠʩʣʷʝʪʩʷ ʚʝʩ ʦʩʪʘʪʢʘ w  (ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ  ʚ ʦʩʪʘʪʢʝ); 

3) ʝʩʣʠ sw , ʛʜʝ s ï ʯʠʩʣʦ ʦʰʠʙʦʢ, ʠʩʧʨʘʚʣʷʝʤʳʭ ʜʘʥʥʳʤ ʢʦʜʦʤ, ʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʣʝʚʦ ʥʘ ʦʜʠʥ ʨʘʟʨʷʜ ʧʨʠʥʷʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ )(xf  ʠ ʚʥʦʚʴ ʚʳʧʦʣ-

ʥʷʝʪʩʷ ʰʘʛ 1. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʝʨʘʮʠʷ ʩʜʚʠʛʘ ʚʣʝʚʦ ʵʢʚʠʚʘʣʝʥʪʥʘ ʦʧʝʨʘʮʠʠ ʫʤʥʦʞʝʥʠʷ ʧʦ-

ʣʠʥʦʤʘ ʥʘ ʭ. ɽʩʣʠ ʧʦʣʫʯʘʝʪʩʷ ʬʠʢʪʠʚʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʭ ʚ ʩʪʝʧʝʥʠ 15, ʪʦ ʚ ʤʣʘʜʰʝʤ ʨʘʟʨʷʜʝ 

ʧʦʣʠʥʦʤʘ ʥʫʞʥʦ ʟʘʧʠʩʘʪʴ 1; 

4) ʝʩʣʠ sw , ʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʫʤʤʠʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ ʦʩ-

ʪʘʪʢʦʤ; 

5) ʧʨʦʠʟʚʦʜʠʪʩʷ ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʧʦʣʫʯʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʧʨʘʚʦ ʥʘ ʢʦʣʠʯʝ-

ʩʪʚʦ ʨʘʟʨʷʜʦʚ, ʨʘʚʥʦʝ ʯʠʩʣʫ ʩʜʚʠʛʦʚ ʚʣʝʚʦ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ ʧʨʦʮʝʩʩʝ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʧʨʠʥʷ-

ʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʚ ʧʨʦʮʝʩʩʝ ʜʝʣʝʥʠʷ). 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʘʣʛʦʨʠʪʤʘ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʪʝʨʤʠʥ 

çʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛè. ʉʜʚʠʛ ï ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʧʦʟʠʮʠʡ ʙʠʪʦʚ ʚ ʤʘ-

ʰʠʥʥʦʤ ʩʣʦʚʝ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʚʝʣʠʯʠʥʫ. ʉʣʝʜʫʶʱʠʡ ʨʠʩʫʥʦʢ ʠʣ-

ʣʶʩʪʨʠʨʫʝʪ ʧʦʨʷʜʦʢ ʧʝʨʝʤʝʱʝʥʠʷ ʙʠʪʦʚ ʧʨʠ ʮʠʢʣʠʯʝʩʢʠʭ ʩʜʚʠʛʘʭ 

ʚʣʝʚʦ ʠ ʚʧʨʘʚʦ. 

ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʥʷʪʳ ʦʙʦʟʥʘʯʝʥʠʷ: LSB ï ʤʣʘʜʰʠʡ ʟʥʘʯʘʱʠʡ 

ʨʘʟʨʷʜ; MSB ï ʩʪʘʨʰʠʡ ʟʥʘʯʘʱʠʡ ʨʘʟʨʷʜ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʢʦʜʘ, ʩʬʦʨʤʠ-

ʨʦʚʘʥʥʦʛʦ ʨʘʥʝʝ. 

ʇʨʠʤʝʨ 1. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʜʘʥʥʳʭ (6) ʧʨʦʠʟʦʰʣʦ ʠʩʢʘʞʝʥʠʝ ʨʘʟʨʷ-

ʜʦʚ 13 ʠ 11. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʧʨʠʸʤ ʧʦʩʪʫʧʠʣʦ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ 

111001101101101.  

ʈʝʰʝʥʠʝ. 

ɿʘʧʠʰʝʤ ʧʨʠʥʷʪʦʝ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ ʚ ʚʠʜʝ ʧʦʣʠʥʦʤʘ: 

1)( 235689121314 xxxxxxxxxxf . 

ɺʳʧʦʣʥʠʤ ʜʝʢʦʜʠʨʦʚʘʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʧʦʤʝʩʪʠʤ ʚ ʪʘʙʣʠ-

ʮʫ. ʊʘʢ ʢʘʢ ʜʘʥʥʳʡ ʢʦʜ ʧʦʟʚʦʣʷʝʪ ʠʩʧʨʘʚʣʷʪʴ ʜʚʝ ʦʰʠʙʢʠ (s = 2), ʨʘʩʯʸʪʳ ʩʣʝʜʫʝʪ ʚʝʩʪʠ ʜʦ 
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ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ w Ò 2.  

 

 

ʀʪ.  ʇʦʣʠʥʦʤʳ ɺʝʩ 

w 

1 )(1 xf  1235689121314 xxxxxxxxx   

)(1 xC  26 xx   

)(1 xP  1356 xxx  4 

2 )(2 xf  134679101314 xxxxxxxxx   

)(2 xC  1346 xxx   

)(2 xP  xxxx 467  4 

3 )(3 xf  124578101114 xxxxxxxxx   

)(3 xC  xxx 56
  

)(3 xP  12456 xxxx  5 

4 )(4 xf  12356891112 xxxxxxxxx   

)(4 xC  124 xx   

)(4 xP  xxxxx 3567
 5 

5 )(5 xf  xxxxxxxxxx 234679101213
  

)(5 xC  135 xxx   

)(5 xP  12x  2 

 

ɺ ʪʘʙʣʠʮʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ:  

)(xCi  - ʯʘʩʪʥʦʝ ʦʪ ʜʝʣʝʥʠʷ )(xf i ʥʘ ʧʦʨʦʞʜʘʶʱʠʡ ʧʦʣʠʥʦʤ )(xg  ʥʘ i ï ʪʦʡ ʠʪʝʨʘʮʠʠ; 

)(xPi  - ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ )(xf i ʥʘ ʧʦʨʦʞʜʘʶʱʠʡ ʧʦʣʠʥʦʤ g(x) ʥʘ i ï ʪʦʡ ʠʪʝʨʘʮʠʠ. 

ʅʘ ʧʷʪʦʡ ʠʪʝʨʘʮʠʠ ʚʝʩ ʦʩʪʘʪʢʘ ʜʦʩʪʠʛ ʟʥʘʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʣʝʜʫʝʪ ʧʨʝʢʨʘʪʠʪʴ ʜʘʣʴ-

ʥʝʡʰʠʝ ʨʘʩʯʸʪʳ (w = 2). ɿʘ ʧʷʪʴ ʧʨʦʚʝʜʸʥʥʳʭ ʠʪʝʨʘʮʠʡ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʯʝʪʳʨʝ ʮʠʢʣʠʯʝ-

ʩʢʠʭ ʩʜʚʠʛʘ ʚʣʝʚʦ. 

ɺʳʧʦʣʥʝʥʥʳʝ ʦʧʝʨʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʥʘʛʣʷʜʥʦ ʧʦʥʷʪʴ, ʧʦʯʝʤʫ ʵʪʦʪ ʢʦʜ ʥʘʟʳʚʘʶ ʮʠʢʣʠ-

ʯʝʩʢʠʤ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʜʚʠʛʘ ʚʣʝʚʦ ʢʨʘʡʥʠʡ ʣʝʚʳʡ ʨʘʟʨʷʜ ʩʯʠʪʘʣʩʷ ʩʦʩʝʜʥʠʤ ʩ ʢʨʘʡʥʠʤ 

ʧʨʘʚʳʤ ʨʘʟʨʷʜʦʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʘ ʠʪʝʨʘʮʠʷʭ 2, 3, 4 ʧʦʩʣʝʜʥʠʤʠ ʩʣʘʛʘʝʤʳʤʠ ʧʦʣʠʥʦʤʦʚ 

)(xf i  ʷʚʣʷʶʪʩʷ ʝʜʠʥʠʮʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ 114x  ʠ ʝʜʠʥʠʮʘ ʧʝʨʝʭʦʜʠʪ 

ʚ ʤʣʘʜʰʠʡ ʨʘʟʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʅʘ ʧʷʪʦʡ ʠʪʝʨʘʮʠʠ ʧʦʣʠʥʦʤ )(5 xf ʥʝ ʩʦʜʝʨʞʠʪ ʩʣʘ-

ʛʘʝʤʦʛʦ, ʨʘʚʥʦʛʦ 1. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʠʪʝʨʘʮʠʠ 014x . 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʦʤ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʪʝʧʝʨʴ ʩʣʝʜʫʝʪ ʧʝʨʝʡʪʠ ʢ ʰʘʛʫ 4 ʠ ʥʘʡʪʠ 

ʩʫʤʤʫ ʧʦʣʠʥʦʤʘ ʠ ʦʩʪʘʪʢʘ ʥʘ ʧʦʩʣʝʜʥʝʡ ʠʪʝʨʘʮʠʠ: 

 

.1

1

)()()(

34679101213

2234679101213

55

xxxxxxxxx

xxxxxxxxxxx

xPxfxR

           (7) 

 

ʇʦʣʫʯʝʥʥʳʡ ʧʦʣʠʥʦʤ (7) ʧʨʝʦʙʨʘʟʫʝʤ ʚ ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ: 

 

R(x) = 011011011011011.    (8) 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʰʘʛʦʤ 5 ʘʣʛʦʨʠʪʤʘ ʜʝʢʦʜʠʨʦʚʘʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (8) ʥʫʞʥʦ 

ʮʠʢʣʠʯʝʩʢʠ ʩʜʚʠʥʫʪʴ ʚʧʨʘʚʦ ʥʘ ʯʝʪʳʨʝ ʨʘʟʨʷʜʘ. ʕʪʘʧʳ ʩʜʚʠʛʘ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ. 
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ʅʦʤʝʨʘ ʩʜʚʠ-

ʛʦʚ 

ʏʠʩʣʘ 

R(x) 011011011011011 

1 ʩʜʚʠʛ 101101101101101 

2 ʩʜʚʠʛ 110110110110110 

3 ʩʜʚʠʛ 011011011011011 

4 ʩʜʚʠʛ 101101101101101 

 

ʇʝʨʚʳʝ ʩʝʤʴ ʙʠʪʦʚ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʩʣʝ ʯʝʪʚʸʨʪʦʛʦ ʮʠʢʣʠʯʝʩʢʦʛʦ 

ʩʜʚʠʛʘ ʚʧʨʘʚʦ, ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʙʠʪʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʠʩʧʨʘʚʣʝʥʳ ʜʚʝ ʦʰʠʙ-

ʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʦ ʯʠʩʣʦ 1011011, ʢʦʪʦʨʦʝ ʪʦʯʥʦ 

ʩʦʚʧʘʜʘʝʪ ʩ ʧʝʨʝʜʘʥʥʳʤ ʯʠʩʣʦʤ. 

ʕʪʦʪ ʧʨʠʤʝʨ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʩʧʨʘʚʣʝʥʠʷ ʚʦʟ-

ʥʠʢʰʠʭ ʦʰʠʙʦʢ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʦʧʝʨʘʮʠʶ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʚʧʨʘʚʦ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʧʦʣʠʥʦʤʦʚ ʧʫʪʸʤ ʜʝʣʝʥʠʷ ʥʘ ʭ. 
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4. ɿʘʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

çʇʦʤʝʭʦʫʩʪʦʡʯʠʚʳʡ ʢʦʜ ɹʏʍè 

 

4.1. ʉʬʦʨʤʠʨʦʚʘʪʴ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʡ ʮʠʢʣʠʯʝʩʢʠʡ ʢʦʜ ɹʏʍ, ʫ ʢʦʪʦʨʦʛʦ ʯʠʩʣʦ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʨʘʟʨʷʜʦʚ k = 7, ʯʠʩʣʦ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʟʨʜ̫ʦʚ r = 8, ʘ ʧʦʨʦʞʜʘʶʱʠʡ ʧʦʣʠʥʦʤ 

.1)( 4678 xxxxxg
 

 

ʊʘʙʣʠʮʘ 8.1 

ɿʘʜʘʯʘ ɼʘʥʥʳʝ ɿʘʜʘʯʘ ɼʘʥʥʳʝ 

1 1100001 9 1101001 

2 1100010 10 1101010 

3 1100011 11 1101011 

4 1100100 12 1101100 

5 1100101 13 1101101 

6 1100110 14 1101110 

7 1100111 15 1101111 

8 1101000 16 1110100 

 

 

ɼʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ 

ʇʝʨʝʚʝʩʪʠ ʜʚʝ ʧʦʩʣʝʜʥʠʝ ʮʠʬʨʳ ʟʘʯʸʪʢʠ ʚ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʡ ʢʦʜ ʠ ʦʪʙʨʦʩʠʪʴ ʤʣʘʜ-

ʰʠʡ ʙʠʪ. ʂ ʧʦʣʫʯʝʥʥʦʤʫ ʯʠʩʣʫ ʧʦʨʘʟʨʷʜʥʦ ʧʨʠʙʘʚʠʪʴ (ʧʦ ʧʨʘʚʠʣʫ ʜʠʟʲʶʥʢʮʠʠ) ʜʚʦʠʯʥʦʝ 

ʯʠʩʣʦ 1001010. ʉ ʧʦʤʦʱʴʶ ʧʦʣʫʯʠʚʰʠʭʩʷ ʩʝʤʠ ʙʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʮʠʢʣʠʯʝʩʢʠʡ ʢʦʜ ɹʏʍ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 9 

çʐʠʬʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʛʘʤʤʠʨʦʚʘʥʠʷè 

 
1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

ʇʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦ-

ʱʴʶ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʢʣʶʯʘ. 

 

2. ʉʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʪʝʤʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

 

ɼʘʥʥʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ çʉʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷè, 

çʃʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʕɺʄè ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʨʠʧʪʦʛʨʘʤʤ. 

 

3. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ 
 

ʇʨʠ ʰʠʬʨʦʚʘʥʠʠ ʤʝʪʦʜʦʤ ʛʘʤʤʠʨʦʚʘʥʠʷ ʚʥʘʯʘʣʝ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʰʠʬʨʫʶʪ ʤʝʪʦʜʦʤ 

ʟʘʤʝʥʳ, ʧʨʝʦʙʨʘʟʫʷ ʢʘʞʜʫʶ ʙʫʢʚʫ ʚ ʯʠʩʣʦ. ɿʘʪʝʤ ʢ ʢʘʞʜʦʤʫ ʯʠʩʣʫ ʧʨʠʙʘʚʣʷʶʪ ʩʝʢʨʝʪʥʫʶ 

ʛʘʤʤʫ (ʧʩʝʚʜʦʩʣʫʯʘʡʥʫʶ ʯʠʩʣʦʚʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ). ʊʝʭʥʠʯʝʩʢʠ ʜʦʙʘʚʣʝʥʠʝ ʛʘʤʤʳ ʢ 

ʦʪʢʨʳʪʦʤʫ ʪʝʢʩʪʫ ʚ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʨʘʟʨʷʜʥʦ (ʧʦʪʦʯʥʳʡ 

ʰʠʬʨ). ʇʨʦʮʝʜʫʨʫ ʜʦʙʘʚʣʝʥʠʷ ʛʘʤʤʳ ʫʜʦʙʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ. ʇʨʠ 

ʵʪʦʤ ʥʘ ʢʘʞʜʳʡ ʙʠʪ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʙʠʪ ʩʝʢʨʝʪʥʦʡ ʛʘʤʤʳ. 

ɻʝʥʝʨʘʪʦʨ ʛʘʤʤʳ ʚʳʜʘʸʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʠʪʦʚ: 1, 2, 3,é, n.   ʕʪʦʪ ʧʦʪʦʢ ʙʠʪʦʚ ʠ 

ʧʦʪʦʢ ʙʠʪʦʚ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ p1, p2, p3,é, pn ʧʦʜʚʝʨʛʘʁ ʪʩʷ ʧʦʨʘʟʨʷʜʥʦ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 

ʀʩʢʣʶʯʘʶʱʝʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʧʦʪʦʢ ʙʠʪʦʚ ʢʨʠʧʪʦʛʨʘʤʤʳ:  

ci = pi  i. 

ʇʨʠ ʨʘʩʰʠʬʨʦʚʘʥʠʠ ʥʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ ʦʧʝʨʘʮʠʷ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ ʚʳʧʦʣʥʷʝʪʩʷ 

ʥʘʜ ʙʠʪʘʤʠ ʧʦʩʪʫʧʠʚʰʝʡ ʢʨʠʧʪʦʛʨʘʤʤʳ ʠ ʪʝʤ ʞʝ ʩʘʤʳʤ ʧʦʪʦʢʦʤ ʛʘʤʤʳ: 

pi = ci  i. 

ɹʣʘʛʦʜʘʨʷ ʦʩʦʙʝʥʥʦʩʪʷʤ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ ʥʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ 

ʦʧʝʨʘʮʠʷ ʚʳʯʠʪʘʥʠʷ ʟʘʤʝʥʷʝʪʩʷ ʜʘʥʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʝʡ. ʉʢʘʟʘʥʥʦʝ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ 

ʧʨʠʤʝʨʦʤ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʈ = 10011001, ʘ ʛʘʤʤʘ G = 11001110.  ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʰʠʬʨʦʚʘʥʠʷ ʢʨʠʧʪʦʛʨʘʤʤʘ ʉ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ 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 ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ: 

 

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 ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʸʤ, ʪʘʢ 

ʢʘʢ ʢʘʞʜʳʡ ʩʠʤʚʦʣ ʢʦʜʠʨʫʝʪʩʷ ʜʚʦʠʯʥʳʤ ʯʠʩʣʦʤ. ɺʠʜ ʵʪʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʠʩ-

ʧʦʣʴʟʫʝʤʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ ʚ 

ʕɺʄ ʢʦʜʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʜʦʚʦʡ ʪʘʙʣʠʮʳ CP-1251 (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ). ʀʪʘʢ, ʙʫʜʝʤ ʩʯʠ-

ʪʘʪʴ, ʯʪʦ ʩʝʢʨʝʪʥʘʷ ʛʘʤʤʘ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʦʪʢʨʳʪʦʤʫ ʪʝʢʩʪʫ ʧʦ ʧʨʘʚʠʣʫ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 
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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 (ʜʝ-

ʩ̫ʪʠʯ.) 

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 

ʂʨʠʧʪʦ-

ʛʨʘʤʤʘ 

ʛ ʎ ʙ ʃ  ɹ ʎ ɻ 

 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪ ʰʠʬʨʦʚʘʥʠʷ (ʩʪʨʦʢʘ ʂʨʠʧʪʦʛʨʘʤʤʘ) 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) ʰʠʬʨʦʚʘʥʠʠ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ ʚ ʰʠʬʨʦʛʨʘʤʤʝ ʙʫʜʝʪ ʝʱʸ ʙʦʛʘʯʝ. 

ʂʨʦʤʝ ʨʫʩʩʢʠʭ ʙʫʢʚ ʙʫʜʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʣʘʪʠʥʩʢʠʝ ʙʫʢʚʳ, ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ, ʫʧʨʘʚʣʷʶ-

ʱʠʝ ʩʠʤʚʦʣʳ. 

ʇʨʠ ʨʘʩʰʠʬʨʦʚʘʥʠʠ ʪʘʙʣʠʮʫ ʥʫʞʥʦ ʟʝʨʢʘʣʴʥʦ ʧʝʨʝʚʝʨʥʫʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʡ ʦʩʠ (ʩʪʨʦʢʘ ʂʨʠʧʪʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʩʪʘʪʴ ʚʝʨʭʥʝʡ). 
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4. ɿʘʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

çʐʠʬʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʛʘʤʤʠʨʦʚʘʥʠʷè 

 

4.1. ʈʘʩʰʠʬʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ (ʤʝʪʦʜ ʛʘʤʤʠʨʦʚʘʥʠʷ). ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʘʤʤʫ ʜʦ-

ʙʘʚʣʷʪʴ ʮʠʢʣʠʯʝʩʢʠ. 

ʊʘʙʣʠʮʘ 9.1 

ɿʘʜʘʯʘ ɻʘʤʤʘ ʐʠʬʨʦʛʨʘʤʤʘ 

1 1  5  32  7 ʎʎʞʁʀʁʝɻɺʃʨɺʃ 

2 6  12  22  5  3 ɼʔʋʁʔɼʕʋʁʈʏʗʊʑʔ 

3 34  12  25  5  31 ʙʀʔʆʗʞʖʑʁʏʠɿʑɹ 

4 4  32  5  25 ɿʦɹʃʄʭɹʑʋʘʌʊʄʭ 

5 14  2  17  25  34 ɼʁʇʆʫɾʁʅʌʟʃɽʉʍʠʆ 

6 41  2  7  27  33 ʝɿɹʓʬʲɼɺʎʧʧɺ 

7 18  1  2  5  7 ʗɼɹʃɻʁʈʈɽʏʅʋɺɾʁɺɼ 

8 32  33  35  34 ʦʫʟʩʤʲʣʫʦʤʚʟʞʡʩ 

9 3  2  5  35 ʄʄʏʥʇʀʅʨʇʇɸʞʄʊɸʟʁʄɿ 

10 7  25  3  4  11 ʀʏʉɹʖɿʕɾʇʐʀʏʇɹʖɿ 

11 3  18  21  7  5  12 ɺʏʉʂʃʕʉʆʐɺʂɺʋʔʗ 

12 31  17  21  37  5 ʓʌʐʱɹʉʒʓʞɽʕʌʗʧʃʇʗɿʣʇ 

13 3  17  2  34  41 ʃʓʄʦʡʋʂʀʩʰɻʇʈʞʟʄʗʊʱ 

14 33  17  32  35  42 ʣʗʤʨʚʤʉʤʞʘʤʌʚʟʜʥʌʢ 

15 23  14  32  35  22 ʕʖʘʪʓʏʖʝʬʂʐɸʛʥʌʑʖʢʥʀ 

16 21  4  32  38 ʒʄʰʭɿʁʝʡʈʌʦʢʍʏʤʠʑ 

 

 

ɼʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ. 

ɿʘʰʠʬʨʦʚʘʪʴ ʩʚʦʶ ʬʘʤʠʣʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʛʘʤʤʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʳ ʟʘʯʸʪʢʠ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 10 

çɸʩʠʤʤʝʪʨʠʯʥʳʡ ʰʠʬʨ RSAè 

 
1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

ʇʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦ-

ʱʴʶ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ. 

 

2. ʉʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʪʝʤʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

 

ɼʘʥʥʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ çʃʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʨʘʙʦʪʳ ʕɺʄè, çʐʠʬʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʛʘʤʤʠʨʦʚʘʥʠʷè ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦ ʧʦʩʪʨʦʝʥʠʝ ʢʨʠʧʪʦʩʠʩʪʝʤʳ ʩ ʧʦʤʦɦ ʴʶ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʢʣʶʯʝʡ. 

 

3. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ 
 

ɸʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ (ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʰʠʬʨʳ) ʠʩʧʦʣʴʟʫʶʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʥʝʦʙʨʘʪʠʤʳʝ ʠʣʠ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʬʫʥʢʮʠʠ. ʕʪʠ ʬʫʥʢʮʠʠ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶ-

ʱʠʤ ʩʚʦʡʩʪʚʦʤ: ʧʨʠ ʟʘʜʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʘʨʛʫʤʝʥʪʘ x ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ f(x). ʆʜʥʘʢʦ ʝʩʣʠ ʠʟʚʝʩʪʥʦ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ y = f(x), ʪʦ ʥʝʪ ʧʨʦʩʪʦʛʦ ʧʫʪʠ ʜʣʷ ʚʳ-

ʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʘ x.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʨʠʧʪʦʩʠʩʪʝʤʳ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʠ-

ʧʦʚ ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

1. ʈʘʟʣʦʞʝʥʠʝ ʙʦʣʴʰʠʭ ʯʠʩʝʣ ʥʘ ʧʨʦʩʪʳʝ ʤʥʦʞʠʪʝʣʠ (ʘʣʛʦʨʠʪʤ RSA, ʘʚʪʦʨʳ ð ʈʘʡ-

ʚʝʩʪ, 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 ʧʨʦʠʟʚʝ-

ʜʝʥʠʝ ʜʚʫʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ 11 ʠ 13. ʉʣʦʞʥʝʝ ʙʳʩʪʨʦ ʚ ʫʤʝ ʥʘʡʪʠ ʜʚʘ ʧʨʦʩʪʳʭ ʯʠʩʣʘ, ʧʨʦʠʟʚʝ-

ʜʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʚʥʦ 437. ʇʦʜʦʙʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕɺʄ ʜʣʷ 

ʦʪʳʩʢʘʥʠʷ ʜʚʫʭ ʧʨʦʩʪʳʭ ʩʦʤʥʦʞʠʪʝʣʝʡ ʜʣʷ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ: ʥʘʡʪʠ ʩʦʤʥʦʞʠʪʝʣʠ 

ʤʦʞʥʦ, ʥʦ ʧʦʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. 

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 ʨʘʩʰʠʬʨʦʚʘʥʠʷ (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 ʧʦ-

ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɺ 40-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ ʘʤʝʨʠʢʘʥʩʢʠʡ ʠʥʞʝʥʝʨ ʠ ʤʘʪʝʤʘʪʠʢ ʂʣʦʜ ʐʝʥʥʦʥ ʧʨʝʜʣʦʞʠʣ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʡ ʰʠʬʨ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʝʛʦ ʨʘʩʢʨʳʪʠʝ ʙʳʣʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʨʝʰʝ-

ʥʠʶ ʩʣʦʞʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ. ʇʨʠʯʸʤ, ʩʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ 

ʦʙʲʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʚʳʯʠʩʣʝʥʠʡ ʧʨʝʚʦʩʭʦʜʠʣ ʙʳ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʕɺʄ. 

ɺ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʥʷʪʴ ʜʣʠʥʥʳʝ ʢʣʶʯʠ 

(2048 ʙʠʪʘ ʠ ʙʦʣʴʰʝ). ɼʣʠʥʥʳʡ ʢʣʶʯ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʰʠʬʨʦʚʘʥʠʷ ʦʪʢʨʳʪʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʛʝʥʝʨʘʮʠʷ ʢʣʶʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʚʝʩʴʤʘ ʜʣʠʪʝʣʴʥʦʡ. ɿʘʪʦ ʧʝʨʝʩʳʣʘʪʴ ʦʪʢʨʳʪʳʝ 

ʢʣʶʯʠ ʤʦʞʥʦ ʧʦ ʥʝʟʘʱʠʱʸʥʥʳʤ (ʥʝʟʘʩʝʢʨʝʯʝʥʥʳʤ, ʦʪʢʨʳʪʳʤ) ʢʘʥʘʣʘʤ ʩʚʷʟʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ 

ʫʜʦʙʥʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʘʨʪʥʸʨʦʚ, ʨʘʟʜʝʣʸʥʥʳʭ ʙʦʣʴʰʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ. ʆʪ-
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ʢʨʳʪʳʡ ʢʣʶʯ ʫʜʦʙʥʦ ʧʝʨʝʜʘʚʘʪʴ ʦʪ ʙʘʥʢʠʨʘ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʤ ʚʢʣʘʜʯʠʢʘʤ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 

ʚʢʣʘʜʯʠʢʠ ʤʦʛʫʪ ʟʘʰʠʬʨʦʚʘʪʴ ʩʚʦʠ ʩʦʦʙʱʝʥʠʝ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʙʘʥʢʠʨʘ, ʥʦ ʧʨʦʯʠʪʘʪʴ ʵʪʠ 

ʩʦʦʙʱʝʥʠʷ ʤʦʞʝʪ ʪʦʣʴʢʦ ʙʘʥʢʠʨ, ʦʙʣʘʜʘʶʱʠʡ ʩʝʢʨʝʪʥʳʤ ʢʣʶʯʦʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʘʩʩʠʤʝʪʨʠʯʥʦʡ ʢʨʠʧʪʦʩʠʩʪʝʤʳ (ʩʤ. ʪʘʙʣʠʮʫ). 

ʇʨʠʤʝʨ 1. 

ʇʫʩʪʴ ʘʙʦʥʝʥʪ ɸ (ʥʘʧʨʠʤʝʨ, ʙʘʥʢʠʨ) ʠ ʘʙʦʥʝʥʪ ɺ (ʥʘʧʨʠʤʝʨ, ʚʢʣʘʜʯʠʢ) ʨʝʰʠʣʠ ʦʨʛʘʥʠ-

ʟʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʩʝʢʨʝʪʥʫʶ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ. 

ʈʝʰʝʥʠʝ. 

ʂʘʞʜʳʡ ʠʟ ʘʙʦʥʝʥʪʦʚ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʳʙʠʨʘʝʪ ʜʚʘ ʙʦʣʴh ʠʭ ʧʨʦʩʪʳʭ ʯʠʩʣʘ, 

ʥʘʭʦʜʠʪ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʬʫʥʢʮʠʶ ʕʡʣʝʨʘ ʦʪ ʵʪʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʚʳʙʠʨʘʝʪ ʩʣʫʯʘʡʥʦʝ 

ʯʠʩʣʦ, ʤʝʥʴʰʝʝ ʚʳʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʕʡʣʝʨʘ ʠ ʚʟʘʠʤʥʦ ʧʨʦʩʪʦʝ ʩ ʥʠʤ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʨʦʩʪʦʝ ʯʠʩʣʦ ð ʵʪʦ ʮʝʣʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʙʦʣʴʰʝʝ ʝʜʠʥʠʮʳ, 

ʥʝ ʠʤʝʶʱʝʝ ʜʨʫʛʠʭ ʜʝʣʠʪʝʣʝʡ, ʢʨʦʤʝ ʩʘʤʦʛʦ ʩʝʙʷ ʠ ʝʜʠʥʠʮʳ. ɺʟʘʠʤʥʦ ʧʨʦʩʪʳʝ ʯʠʩʣʘ ð 

ʮʝʣʳʝ ʯʠʩʣʘ, ʥʝ ʠʤʝʶʱʠʝ ʦʙʱʠʭ ʜʝʣʠʪʝʣʝʡ (ʢʨʦʤʝ ʝʜʠʥʠʮʳ). 

ʇʦʨʷʜʦʢ ʩʦʟʜʘʥʠʷ ʢʣʶʯʝʡ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ (ʚ 

ʫʯʝʙʥʳʭ ʮʝʣʷʭ) ʯʠʩʣʘ ʚʳʙʨʘʥʳ ʤʘʣʦʡ ʚʝʣʠʯʠʥʳ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʠ ʯʠʩʣʘ ʠʤʝʶʪ ʦʢʦʣʦ 100 ʜʝ-

ʩʷʪʠʯʥʳʭ ʨʘʟʨʷʜʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʥʘʷ ʚ ʪʘʙʣʠʮʝ ʟʘʧʠʩʴ  = (mod( )) ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʮʝʣʦʯʠʩʣʝʥʥʦʤ ʜʝʣʝ-

ʥʠʠ ʯʠʩʣʘ  ʥʘ ʯʠʩʣʦ   ʦʩʪʘʪʦʢ ʨʘʚʝʥ .  

ʅʘʧʨʠʤʝʨ, 7 = 1(mod(3)), 11 = 2(mod(3)). 

 

ɼʝʡʩʪʚʠʷ 
ɸʙʦʥʝʥʪ ɸ  

(ʙʘʥʢʠʨ) 

ɸʙʦʥʝʥʪ ɺ  

(ʚʢʣʘʜʯʠʢ) 

1. ɺʳʙʦʨ ʜʚʫʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ p ʠ q p = 7; q = 13 p = 11; q = 23 

2. ɺʳʯʠʩʣʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ r = p q r = 7 13 = 91 r = 11 23 = 253 

3. ʈʘʩʯʸʪ ʬʫʥʢʮʠʠ ʕʡʣʝʨʘ (r) = rïpïq+1 (r) = 72 (r) = 220 

4. ɺʳʙʦʨ ʩʣʫʯʘʡʥʦʛʦ ʯʠʩʣʘ s, ʚʟʘʠʤʥʦ ʧʨʦ-

ʩʪʦʛʦ ʩ (r) ʠʟ ʠʥʪʝʨʚʘʣʘ 0 < s < (r) 
s = 5 s = 31 

5. ʈʘʩʯʸʪ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ t ʩ ʧʦʤʦʱʴʶ ʩʦ-

ʦʪʥʦʰʝʥʠʷ 

 s t = 1(mod (r)) 

5 t = 1(mod(72)) 

t = 29 

31 t = 1(mod(220)) 

t = 71 

6. ʇʫʙʣʠʢʘʮʠʷ ʦʪʢʨrʪʳʭ ʢʣʶʯʝʡ s, r 
s = 5, 

r = 91 

s = 31, 

r = 253 

 

ʌʫʥʢʮʠʷ ʕʡʣʝʨʘ ð ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ (r), ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʨʘʚʥʦ ʢʦʣʠʯʝʩʪ-

ʚʫ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʥʝ ʧʨʝʚʦʩʭʦʜʷʱʠʭ r ʠ ʚʟʘʠʤʥʦ ʧʨʦʩʪʳʭ ʩ r.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʘʙʦʥʝʥʪ ɸ ʨʝʰʠʣ ʧʦʩʣʘʪʴ ʩʦʦʙʱʝʥʠʝ ʘʙʦʥʝʥʪʫ ɺ. ɺʥʘʯʘʣʝ ʤʝʪʦʜʦʤ 

ʟʘʤʝʥʳ ʢʘʞʜʳʡ ʩʠʤʚʦʣ ʩʦʦʙʱʝʥʠʷ ʟʘʤʝʥʷʝʪʩʷ (ʢʦʜʠʨʫʝʪʩʷ) ʯʠʩʣʦʤ.  

ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʟʘʰʠʬʨʦʚʘʪʴ ʯʠʩʣʦ z, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʥʘʡ-

ʪʠ w: 

))(mod(rwzs . 

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

ɸʙʦʥʝʥʪ ɸ ʰʠʬʨʫʝʪ ʯʠʩʣʦ 2 ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʘʙʦʥʝʥʪʘ ɺ. ɼʣʷ ʰʠʬʨʦʚʘʥʠʷ ʧʝʨʝʜʘ-

ʚʘʝʤʦʝ ʯʠʩʣʦ 2 ʚʦʟʚʦʜʠʪʩʷ ʚ ʩʪʝʧʝʥʴ s = 31: 

m = 2
31

 = 2147483648. 

ɿʘʪʝʤ ʘʙʦʥʝʥʪ ɸ ʥʘʭʦʜʠʪ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʯʠʩʣʘ m ʥʘ ʚʝʣʠʯʠʥʫ      r = 253, ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʘʝʪʩʷ ʯʠʩʣʦ 167, ʪʦ ʝʩʪʴ: 

2
31

 = 167 (mod(253)). 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʯʠʩʣʘ s ʠ r ʷʚʣʷʶʪʩʷ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʘʙʦʥʝʥʪʘ ɺ. 

ɺ ʣʠʥʠʶ ʧʝʨʝʜʘʸʪʩʷ ʯʠʩʣʦ 167, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʰʠʬʨʦʤ ʠʩʭʦʜʥʦʛʦ ʯʠʩʣʘ 2. 

ʇʨʠ ʨʘʩʰʠʬʨʦʚʘʥʠʠ ʢʨʠʧʪʦʛʨʘʤʤʳ w ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ: 
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))(mod(rzwt , 

ʠʟ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʷʪ ʥʝʠʟʚʝʩʪʥʦʝ ʯʠʩʣʦ z. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʘʙʦʥʝʥʪ ɺ, ʧʦʣʫʯʠʚ ʢʨʠʧʪʦʛʨʘʤʤʫ (ʯʠʩʣʦ 167), ʠʩʧʦʣʴʟʫʝʪ 

ʩʚʦʡ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ t = 71. ɼʣʷ ʜʝʰʠʬʨʘʮʠʠ ʦʥ ʚʦʟʚʦʜʠʪ ʧʦʣʫʯʝʥʥʦʝ ʯʠʩʣʦ 167 ʚ ʩʪʝʧʝʥʴ 

71 ʠ ʥʘʭʦʜʠʪ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʥʘ ʯʠʩʣʦ 253: 

167
71

 = 2(mod(253)). 

ʆʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʨʘʚʝʥ 2, ʟʥʘʯʠʪ, ʰʠʬʨʦʚʘʥʠʝ ʠ ʨʘʩʰʠʬʨʦʚʘʥʠʝ ʧʨʦʠʟʦʰʣʠ ʧʨʘ-

ʚʠʣʴʥʦ. ɹʳʣʦ ʧʝʨʝʜʘʥʦ ʯʠʩʣʦ 2, ʠ ʵʪʦ ʞʝ ʯʠʩʣʦ ʙʳʣʦ ʧʨʠʥʪ̫ʦ ʧʦʩʣʝ ʚʩʝʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʘʙʦʥʝʥʪ ɺ ʨʝʰʠʣ ʦʪʚʝʪʠʪʴ ʘʙʦʥʝʥʪʫ ɸ ʠ ʥʘʧʨʘʚʠʪʴ ʝʤʫ ʯʠʩʣʦ 3. 

ɸʙʦʥʝʥʪ ɺ ʠʩʧʦʣʴʟʫʝʪ ʦʪʢʨʳʪʳʡ (ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ) ʢʣʶʯ ʘʙʦʥʝʥʪʘ ɸ (s = 5, r = 91) ʠ 

ʚʳʧʦʣʥʷʝʪ ʰʠʬʨʫʶʱʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʠʩʣʘ 3. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʵʪʦ ʟʘʧʠʩʳʚʘʝʪʩʷ ʪʘʢ: 

3
5
 = 61(mod(91)). 

ɺ ʣʠʥʠʶ ʦʪʧʨʘʚʣʷʝʪʩʷ ʯʠʩʣʦ 61. ʇʦʣʫʯʠʚ ʵʪʦ ʯʠʩʣʦ, ʘʙʦʥʝʥʪ ɸ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ (ʜʝ-

ʰʠʬʨʠʨʫʝʪ) ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʩ ʧʦʤʦʱʴʶ ʩʚʦʝʛʦ ʩʝʢʨʝʪʥʦʛʦ ʢʣʯʁʘ t = 29: 

61
29

 = 3(mod(91)). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʥʘ ʧʨʠʸʤʥʦʡ ʩʪʦʨʦʥʝ ʧʦʣʫʯʝʥʦ ʯʠʩʣʦ 3, ʢʦʪʦʨʦʝ ʦʪʧʨʘʚʠʣ 

ʘʙʦʥʝʥʪ ɺ. 

ʇʨʦʮʝʩʩ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʣʝʜʫʶʱʘʷ ʪʘʙʣʠʮʘ. 

 

ʇʝʨʝʜʘʯʘ  

ʂʘʥʘʣ 

ʩʚʷʟʠ 

ʇʨʠʸʤ 

ʏʠʩʣʦ 

z 

ʐʠʬʨʦʚʘʥʠʝ ʈʘʩʰʠʬʨʦʚʘʥʠʝ ʏʠʩʣʦ 

z 

2 2
31 

= 167(mod(253)) 167 167
71 

= 2(mod(253)) 2 

3 3
5
 = 61(mod(91)) 61 61

29
 = 3(mod(91)) 3 

 

ɺʪʦʨʘʷ ʩʥʠʟʫ ʩʪʨʦʢʘ ʧʨʠʚʝʜʸʥʥʦʡ ʪʘʙʣʠʮʳ ʧʦʷʩʥʷʝʪ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʯʠʩʣʘ 2 ʦʪ ʘʙʦ-

ʥʝʥʪʘ ɸ ʢ ʘʙʦʥʝʥʪʫ ɺ. ʉʣʝʜʫʶʱʘʷ ʩʪʨʦʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʧʝʨʝʜʘy ʪʩʷ 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 ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʜ ʢʘʞʜʳʤ ʩʠʤʚʦʣʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʩʭʝʤʝ. ɿʘʤʝʪʠʤ, ʯʪʦ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ 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 ʧʦ-

ʜʦʙʥʳʭ ʩʣʫʯʘʷʭ ʪʨʝʙʫʝʪʩʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ð ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʘʚʪʦʨʩʪʚʘ ʧʨʠʩʣʘʥʥʦʛʦ ʜʦ-

ʢʫʤʝʥʪʘ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʰʠʬʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʜʧʠʩʴʶ. ʉʫʱʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʦʙɦ ʝʥʠʝ ʰʠʬʨʫʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʘʙʦʥʝʥʪʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʩʦʦʙʱʝʥʠʝ, ʥʦ ʠ ʩʝʢ-

ʨʝʪʥʳʤ ʢʣʶʯʦʤ ʘʙʦʥʝʥʪʘ, ʦʪʧʨʘʚʣʷʶɦ ʝʛʦ ʩʦʦʙʱʝʥʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ. 

ʇʨʠʤʝʨ 2. 

ɺʚʝʩʪʠ ʠʥʜʝʢʩʳ! 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʘʙʦʥʝʥʪ ɺ (ʚʢʣʘʜʯʠʢ) ʨʝʰʠʣ ʧʦʩʣʘʪʴ ʩʦʦʙʱʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʯʠʩʣʘ 

z = 41, ʘʙʦʥʝʥʪʫ ɸ (ʙʘʥʢʠʨʫ).  

ʈʝʰʝʥʠʝ. 

ɺʥʘʯʘʣʝ ʚʢʣʘʜʯʠʢ ʰʠʬʨʫʝʪ ʩʦʦʙʱʝʥʠʝ ʦʪʢʨʪrʳʤ ʢʣʶʯʦʤ ʙʘʥʢʠʨʘ: 

))(mod(rwzs , 
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41
5
 = 6(mod(91)). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʰʠʬʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʦ ʯʠʩʣʦ w = 6. 

ɼʘʣʴʰʝ ʚʢʣʘʜʯʠʢ ʧʦʚʪʦʨʥʦ ʰʠʬʨʫʝʪ ʯʠʩʣʦ w ʩʚʦʠʤ ʩʝʢʨʝʪʥʳʤ ʢʣʯʁʦʤ t: 

))(mod(rvwt , 

6
71

 = 94(mod(253)). 

ʐʠʬʨʦʛʨʘʤʤʘ v = 94 ʦʪʧʨʘʚʣʷʝʪʩʷ ʙʘʥʢʠʨʫ. 

ɹʘʥʢʠʨ, ʧʦʣʫʯʠʚ ʩʝʢʨʝʪʥʦʝ ʩʦʦʙʱʝʥʠʝ v, ʠʩʧʦʣʴʟʫʝʪ ʚʥʘʯʘʣʝ ʦʪʢʨʪrʳʡ ʢʣʶʯ ʚʢʣʘʜʯʠʢʘ 

s ʠ ʦʧʨʝʜʝʣʷʝʪ w: 

))(mod(rwvs , 

94
31

 = 6(mod(253)). 

ɿʘʪʝʤ ʙʘʥʢʠʨ ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʡ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ t ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʩʣʘʥʥʦʛʦ ʠ ʟʘʚʝ-

ʨʝʥʥʦʛʦ ʧʦʜʧʠʩʴʶ ʯʠʩʣʘ z: 

))(mod(rzwt  

6
29

 = 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 ʧʝʨʝʜʘ-

ʯʝ ʥʫʞʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ ʚʢʣʘʜʯʠʢʘ, ʢʦʪʦʨʳʡ ʠʟʚʝʩʪʝʥ ʪʦʣʴʢʦ 

ʘʙʦʥʝʥʪʫ ɺ. 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʣʶʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʩʯʸʪ ʩʝʢʨʝʪʥʦʛʦ 

ʢʣʶʯʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʨʘʞʝʥʠʝʤ s t = 1(mod (r)).  

ʈʘʩʯʸʪ ʚʝʜʸʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʙʦʙʱʸʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ɽʚʢʣʠʜʘ [9]. ɽʛʦ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ 

ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ Mathcad Prime 3 [10]. ɺ ʧʨʦʛʨʘʤʤʝ ʧʨʠʥʷʪʳ ʪʘʢʠʝ ʦʙʦ-

ʟʥʘʯʝʥʠʷ: ű( r ) Ÿ a, s Ÿ b. ʇʦʥʷʪʥʦ, ʯʪʦ ʵʪʠ ʚʝʣʠʯʠʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʚʝʜʝʥʳ ʚ ʧʨʦʛʨʘʤʤʫ 

ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ t1. 

 

 
 

 

 
ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ (ʦʙʦʙʱʸʥʥʳʡ ʘʣʛʦʨʠʪʤ ɽʚʢʣʠʜʘ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʫʨʘʚ-

ʥʝʥʠʷ ʚʠʜʘ: 
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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), ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʢʘʟʘʥʥʦʤʫ 

ʫʨʘʚʥʝʥʠʶ. 

ʇʨʠʤʝʨ 3. 

ɺʳʧʦʣʥʠʤ ʨʫʯʥʦʡ ʨʘʩʯʸʪ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ ʧʦ ʘʣʛʦʨʠʪʤʫ ɽʚʢʣʠʜʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸ-

ʪʦʚ ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. ʉʦʛʣʘʩʥʦ ʦʙʦʙʱʸʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ɽʚʢʣʠʜʘ ʚʳʯʠʩʣʝʥʠʷ 

ʥʫʞʥʦ ʟʘʚʝʨʰʠʪʴ ʧʨʠ ʊ1 = 0. ʈʝʟʫʣʴʪʘʪʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʧʝʨʝʤʝʥʥʳʭ ʊ2 (x) ʠ ʊ3 (y) ʥʘ ʧʨʝʜʧʦ-

ʩʣʝʜʥʝʡ ʠʪʝʨʘʮʠʠ. 

ʈʝʰʝʥʠʝ. 

ʀʩʭʦʜʥʳʝ ʯʠʩʣʘ: a = 72, b = 5. 

 

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): 

72Ā(-2) + 5Ā29 = 1, ʥʘʠʙʦʣʴʰʠʡ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ ʯʠʩʝʣ 72 ʠ 5 ʪʘʢʞʝ ʨʘʚʝʥ 1.  

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

ɹʦʣʝʝ ʨʘʮʠʦʥʘʣʝʥ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʨʫʛʦʡ ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʷ s t = 1(mod (r)) ʥʫʞʥʦ ʥʘʡʪʠ ʪʘʢʦʝ ʮʝʣʦʝ ʯʠʩʣʦ t, ʢʦʪʦʨʦʝ ʧʨʠ 

ʮʝʣʦʯʠʩʣʝʥʥʦʤ ʜʝʣʝʥʠʠ ʯʠʩʣʘ m = s t ʥʘ (r) ʜʘʩʪ ʦʩʪʘʪʦʢ, ʨʘʚʥʳʡ ʝʜʠʥʠʮʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʠʩʣʦ m ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʦ ʙʦʣʴʰʝ ʯʠʩʣʘ (r) ʭʦʪʷ ʙʳ ʥʘ ʝʜʠʥʠʮʫ (ʪʘʢ ʢʘʢ ʦʩʪʘʪʦʢ ʦʪ 

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

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

ʮʠʠ ʯʠʩʣʦ k ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʣʳʤ, ʪʦ ʩʣʝʜʫʝʪ ʚʟʷʪʴ ʥʦʚʦʝ ʯʠʩʣʦ m =2 (r)+1, ʧʨʦʚʝʨʠʪʴ ʷʚʣʷʝʪʩʷ 

ʣʠ ʮʝʣʳʤ ʥʦʚʦʝ ʯʠʩʣʦ k = m/s ʠ ʪ.ʜ. 

ɹʣʦʢ-ʩʭʝʤʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʦʢʘʟʘʥʘ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘ-

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

ʇʨʠʤʝʨ 4. 

ɺʳʧʦʣʥʠʤ ʨʫʯʥʦʡ ʨʘʩʯʸʪ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ ʩ ʧʦʤʦʱʴʶ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. 

ʈʝʰʝʥʠʝ. 

ʀʩʭʦʜʥʳʝ ʯʠʩʣʘ: a = 72, b = 5. 

 

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 ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜ-

ʣʘʛʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʦʙʦʙʱʸʥʥʦʤ ʘʣʛʦʨʠʪʤʝ ɽʚʢʣʠʜʘ. ʂʦʣʠʯʝʩʪ-

ʚʦ ʚʳʯʠʩʣʝʥʠʡ ʚ ʘʣʛʦʨʠʪʤʝ ɽʚʢʣʠʜʘ 10, ʘ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʘʣʛʦʨʠʪʤʝ 6. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʝʜʦʣʦʞʝʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʩʝʢʨʝʪʥʳʡ ʢʣʁʯ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ 

ʬʦʨʤʫʣʝ: 

s

rn
t

1)(
. 

ɿʜʝʩʴ n ʦʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ. ʏʠʩʣʦ n ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʦʪ 1 ʜʦ ʪʘʢʦʛʦ ʟʥʘʯʝ-

ʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ t ʩʪʘʥʝʪ ʮʝʣʳʤ.  

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

ʅʠʞʝ ʧʨʠʚʝʜʸʥ ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ Mathcad, ʩʦʩʪʘʚʣʝʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʙʣʦʢ-ʩʭʝʤʦʡ ʘʣʛʦʨʠʪʤʘ. 
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ɺ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠʩʚʦʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ d ʥʝʢʦʪʦʨʦʛʦ ʯʠʩʣʘ, ʦʪʣʠʯʥʦʛʦ ʦʪ 

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

ʏʠʩʪʦ ʚʥʝʰʥʝʝ ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ ʧʨʦʛʨʘʤʤʦʡ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʧʦ ʦʙʦʙʱʸʥ-

ʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ɽʚʢʣʠʜʘ, ʧʦʢʘʟʳʚʘʝʪ ʝ yʨʘʮʠʦʥʘʣʴʥʦʩʪʴ. ʕʢʦʥʦʤʠʷ ʥʘ ʚʨʝʤʝʥʠ ʩʯʸʪʘ ʚ ʧʨʝʜ-

ʣʘʛʘʝʤʦʤ ʘʣʛʦʨʠʪʤʝ ʚʦʟʤʦʞʥʘ ʥʘ ʠʩʢʣʶʯʝʥʠʠ ʚʳʯʠʩʣʝʥʠʷ ʬʫʥʢʮʠʠ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʜʝʣʝʥʠʷ 

ʠ ʥʘ ʦʧʝʨʘʮʠʷʭ ʩ ʤʘʪʨʠʮʘʤʠ. ʆʜʥʘʢʦ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʧʦʢʘ ʥʝ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʫʯʥʳʭ ʨʘʩʯʸʪʦʚ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦʩʣʝʜʥʝ-

ʛʦ ʘʣʛʦʨʠʪʤʘ ʦʯʝʚʠʜʥʦ. 

ɿʘʤʝʯʘʥʠʝ. 

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʢʨʠʧʪʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʙʦʣʴh ʘʷ ʨʝʩʫʨʩʦʸʤʢʦʩʪʴ 

(ʙʦʣɹh ʦʡ ʦʙʲʸʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʚʳʯʠʩʣʝʥʠʷ ʚʝʜʫʪʩʷ ʤʝʜʣʝʥʥʦ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʯʠʩʝʣ ʙʦʣʴʰʦʡ ʨʘʟʨʷʜʥʦʩʪʠ). 

ɼʘʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʠʩʝʣ ʤʘʣʦʡ ʨʘʟʨʷʜʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ Mathcad ʧʝʨʝʩʪʘʸʪ ʨʘʙʦʪʘʪʴ, ʘ ʢʘʣʴʢʫʣʷʪʦʨʳ ʨʘʟʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʘʶʪ ʩʦʚʝʨʰʝʥʥʦ 

ʨʘʟʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
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4. ɿʘʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

çɸʩʠʤʤʝʪʨʠʯʥʳʡ ʰʠʬʨ RSAè 

 

4.1. ɺʳʧʦʣʥʠʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ (ʯʠʩʣʘ) secrb ʦʪ ʙʘʥʢʠʨʘ 

ʢ ʚʢʣʘʜʯʠʢʫ. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ ʦʪ ʙʘʥʢʠʨʘ ʢ ʚʢʣʘʜ-

ʯʠʢʫ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 10.1. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʠʪʴ ʧʫʪʸʤ ʟʘʧʦʣʥʝʥʠʷ ʪʘʙʣʠʮ 10.2 ʠ 

10.3. 

 

      ʊʘʙʣʠʮʘ 10.1 

ɿʘʜʘ-

ʯʘ 

q1 p1 secrb ɿʘʜʘʯʘ q1 p1 secrb 

1 5 7 4 9 7 13 9 

2 7 11 2 10 7 19 10 

3 11 13 3 11 7 23 11 

4 13 5 4 12 11 19 12 

5 11 17 5 13 19 3 13 

6 19 5 6 14 19 7 14 

7 17 7 7 15 19 13 15 

8 17 5 8 16 19 17 16 

 

 

ʊʘʙʣʠʮʘ 10.2 

ɼʝʡʩʪʚʠʷ 
ɸʙʦʥʝʥʪ ɸ  

(ʙʘʥʢʠʨ) 

ɸʙʦʥʝʥʪ ɺ  

(ʚʢʣʘʜʯʠʢ) 

1. ɺʳʙʦʨ ʜʚʫʭ ʧʨʦʩʪʳʭ 

ʯʠʩʝʣ p ʠ q 
p1 = é; q1 = é p2 = é; q2 = é 

2. ɺʳʯʠʩʣʝʥʠʝ ʧʨʦʠʟʚʝʜʝ-

ʥʠʷ r = p q 
r1 = é r2 = é 

3. ʈʘʩʯʸʪ ʬʫʥʢʮʠʠ ʕʡʣʝʨʘ 

(r) = rïpïq+1 
(r1) = é (r2) = é 

4. ɺʳʙʦʨ ʩʣʫʯʘʡʥʦʛʦ ʯʠʩ-

ʣʘ s, ʚʟʘʠʤʥʦ ʧʨʦʩʪʦʛʦ ʩ 

(r) ʠʟ ʠʥʪʝʨʚʘʣʘ 0 < s < 

(r) 

s1 = é s2 = é 

5. ʈʘʩʯʸʪ ʩʝʢʨʝʪʥʦʛʦ 

ʢʣʶʯʘ t ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ s t 

= 1(mod (r)) 

t1=é t2=é 

6. ʇʫʙʣʠʢʘʮʠʷ ʦʪʢʨrʪʳʭ 

ʢʣʶʯʝʡ s, r 

s1 = é, 

r1 = é 

s2 = é, 

r2 = é 

 

 

                                                                   ʊʘʙʣʠʮʘ 10.3 

ʇʝʨʝʜʘʯʘ ʏʠʩʣʦ 

ʚ ʢʘʥʘʣʝ 

ʇʨʠʸʤ 

ʏʠʩʣʦ ʐʠʬʨʦʚʘʥʠʝ  

167 

ɼʝʰʠʬʨʦʚʘʥʠʝ ʏʠʩʣʦ 

2 2
31 

= 

167(mod(253)) 

167
71 

= 2(mod(253)) 2 
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4.2. ɺʳʧʦʣʥʠʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ (ʯʠʩʣʘ) secrb ʦʪ ʙʘʥ-

ʢʠʨʘ ʢ ʚʢʣʘʜʯʠʢʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʦʬʦʨʤʠʪʴ ʚ ʚʠ-

ʜʝ ʪʘʙʣʠʮʳ. 

 

ɼʦʤʘʰʥʷʷ ʨʘʙʦʪʘ. 

ɺʳʧʦʣʥʠʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ (ʯʠʩʣʘ) secrv ʦʪ ʚʢʣʘʜʯʠʢʘ ʢ 

ʙʘʥʢʠʨʫ. ɿʥʘʯʝʥʠʝ ʯʠʩʣʘ secrv ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ ʥʘ ʝʜʠʥʠʮʫ ʙʦʣʴʰʠʤ ʧʦʩʣʝʜʥʝʡ ʮʠʬʨʳ ʟʘ-

ʯʸʪʢʠ. 

ʇʨʦʩʪʳʝ ʯʠʩʣʘ q2, p2 ʚʳʙʨʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʊʘʙʣʠʮʘ ʧʨʦʩʪʳʭ ʯʠʩʝʣ ʧʨʠʚʝʜʝʥʘ ʚ 

ʇʨʠʣʦʞʝʥʠʠ 2. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 11 

çʉʪʝʛʘʥʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠè 

 
1. ʎʝʣʴ ʨʘʙʦʪʳ 

 

ʇʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʪʦʜʘʭ ʩʢʨʳʪʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. 

 

2. ʉʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʪʝʤʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

 

ɼʘʥʥʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ çʉʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷè, 

çʃʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʕɺʄè ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʢʨʳʪʦʡ ʧʝʨʝʜʘʯʝ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʤʣʘʜʰʠʭ ʙʠʪʘʭ ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʡʣʘ. 

 

3. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ 
 

ʉʪʝʛʘʥʦʛʨʘʬʠʷ ð ʵʪʦ ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ ʪʘʢʠʝ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʜʘʯʠ (ʠ ʭʨʘ-

ʥʝʥʠʷ) ʩʝʢʨʝʪʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʢʨʳʚʘʶʪ ʩʘʤ ʬʘʢʪ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʨʠʧʪʦʛʨʘʬʠʷ ʧʨʝʚʨʘʱʘʝʪ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʚ ʥʝʯʠʪʘʝʤʳʡ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ (ʢʨʠʧʪʦʛʨʘʤ-

ʤʫ). ʂʨʠʧʪʦʛʨʘʤʤʘ ʧʝʨʝʜʘʸʪʩʷ ʧʦ ʦʪʢʨʳʪʦʤʫ ʢʘʥʘʣʫ ʩʚʟ̫ʠ, 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 ʥʘ-

ʟʳʚʘʶʪ ʚʣʦʞʝʥʠʝʤ) ʧʦʤʝʱʘʶʪ (ʚʥʝʜʨʷʶʪ) ʚ ʢʦʥʪʝʡʥʝʨ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʜʘʥʥʳʭ. 

ɺʩʝ ʢʦʥʪʝʡʥʝʨʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʦʥʪʝʡʥʝʨʳ-ʦʨʠʛʠʥʘʣʳ ʠ ʢʦʥʪʝʡʥʝʨʳ-ʨʝʟʫʣʴʪʘʪʳ. 

ʂʦʥʪʝʡʥʝʨ-ʦʨʠʛʠʥʘʣ (ʠʣʠ çʧʫʩʪʦʡè ʢʦʥʪʝʡʥʝʨ) ð ʵʪʦ ʢʦʥʪʝʡʥʝʨ, ʢʦʪʦʨʳʡ ʥʝ ʩʦʜʝʨʞʠʪ 

ʩʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂʦʥʪʝʡʥʝʨ-ʨʝʟʫʣʴʪʘʪ (ʠʣʠ çʟʘʧʦʣʥʝʥʥʳʡè ʢʦʥʪʝʡʥʝʨ, ʩʪʝʛʦ) ð ʵʪʦ 

ʢʦʥʪʝʡʥʝʨ, ʚ ʢʦʪʦʨʳʡ ʚʥʝʜʨʝʥʘ ʩʝʢʨʝʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʇʦʜ ʢʣʶʯʦʤ ʧʦʥʠʤʘʝʪʩʷ ʩʝʢʨʝʪʥʳʡ 

ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʜ̫ʦʢ ʟʘʥʝʩʝʥʠʷ (ʚʥʝʜʨʝʥʠʷ) ʩʦʦʙʱʝʥʠʷ ʚ ʢʦʥʪʝʡʥʝʨ. 

ʏʠʩʣʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʤʝʪʦʜʦʚ ʚʥʝʜʨʝʥʠʷ ʚʣʦʞʝʥʠʡ ʚʝʣʠʢʦ. ʄʥʦʛʠʝ 

ʧʨʠʸʤʳ ʩʦʢʨʳʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ çʦʙʤʘʥʝè ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʩʦ-

ʢʨʳʪʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʚʠʜʝʦ ʬʘʡʣʘʭ ʠʟʤʝʥʝʥʠʷ ʢʘʜʨʦʚ ʩʪʦʣʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, 

ʯʪʦ ʛʣʘʟ ʯʝʣʦʚʝʢʘ ʥʝ ʨʝʛʠʩʪʨʠʨʫʝʪ ʵʪʠ ʠʟʤʝʥʝʥʠʷ. 

ʇʨʠ ʩʦʢʨʳʪʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ ʫʤʳʰʣʝʥʥʦ ʚʳʙʠʨʘʶʪ ʮʚʝʪʘ ʩʠʤʚʦ-

ʣʦʚ ʠ ʙʫʤʘʛʠ ʦʜʠʥʘʢʦʚʳʤʠ (ʩʢʘʞʝʤ, ʟʝʣʸʥʳʝ). ɺ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʠʩʧʦʣʴʟʫʶʪ ʥʝʚʠ-

ʜʠʤʳʝ (ʥʝʧʝʯʘʪʘʝʤʳʝ) ʩʠʤʚʦʣʳ (ʧʨʦʙʝʣ, ʪʘʙʫʣʷʮʠʶ).  

ɺ ʟʚʫʢʦʚʳʭ Midi-ʬʘʡʣʘʭ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʶʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʚʫʯʘʥʠʷ ʥʦʪ ʠ ʟʘ ʩʯʸʪ 

ʵʪʦʛʦ ʩʢʨʳʚʘʶʪ ʧʝʨʝʜʘʚʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ. ʇʨʠ ʚʣʦʞʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʘʫʜʠʦ ʬʘʡʣʳ ʠʟʤʝ-

ʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʘ ʥʝ ʜʦʣʞʥʳ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʩʣʫʭʦʤ ʯʝʣʦʚʝʢʘ.  

ʆʜʥʘʢʦ ʪʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʪʝʧʝʥʠ ʩʦʢʨʳʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʰʴ ʚ 

ʧʨʦʩʪʝʡʰʠʭ ʩʣʫʯʘʷʭ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʮʝʥʥʦʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʜʝʣʘʥʥʳʝ ʚʣʦ-

ʞʝʥʠʷ ʥʝ ʜʦʣʞʥʳ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʜʘʞʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩʪʝʛʦʘʥʘʣʠʟʘ (ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʥʪʝʡʥʝʨʦʚ, ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʪ.ʧ.). 

ʋʧʨʦʱʸʥʥʦ ʠʜʝʶ ʩʪʝʛʘʥʦʛʨʘʬʠʠ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʣʝʜʫʶʱʠʡ ʨʠʩʫʥʦʢ. ʈʠʩʫʥʦʢ ʥʫʞʥʦ 

ʪʨʘʢʪʦʚʘʪʴ ʪʘʢ. ɼʦʙʘʚʣʝʥʠʝ ʩʢʨʳʚʘʝʤʦʛʦ ʪʝʢʩʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪ ʨʠʩʫʥʦʢ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʢʦʥʪʝʡʥʝʨʦʤ ʩʣʫʞʠʪ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 

 



 

63 

 

 

 
 

ʆʙʳʯʥʦ ʨʘʟʤʝʨʳ ʢʦʥʪʝʡʥʝʨʘ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʦʙʲʝʤ ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʥʠʭ 

ʩʦʦʙʱʝʥʠʡ. ʂʦʣʦʩʩʘʣʴʥʳʝ ʦʙʲʸʤʳ HTML-ʩʪʨʘʥʠʮ, ʛʨʘʬʠʯʝʩʢʠʭ, ʪʝʢʩʪʦʚʳʭ, ʟʚʫʢʦʚʳʭ ʠ ʚʠ-

ʜʝʦ ʬʘʡʣʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʥʘ ʩʝʨʚʝʨʘʭ ʀʥʪʝʨʥʝʪʘ, ʧʦʟʚʦʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦ ʠ 

ʥʝʟʘʤʝʪʥʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʩʝʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ 

ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʟʝʤʥʦʛʦ ʰʘʨʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʝʡʰʠʡ ʫʯʝʙʥʳʡ ʧʨʠʤʝʨ. 

ʇʨʠʤʝʨ 1. 

ʀʤʝʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ (8 ʙʘʡʪ), ʦʪʦʙʨʘʞʘʶʱʠʭ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ 

ʥʝʢʦʪʦʨʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʨʘʟ ʚ ʬʦʨʤʘʪʝ BMP: 

 

10100001-10101110-11010110-11001110- 

11000111-11001010-11010110-11101101 

 

ʅʝʦʙʭʦʜʠʤʦ ʩʢʨʳʪʴ ʚ ʢʦʥʪʝʡʥʝʨʝ ʨʫʩʩʢʫʶ ʙʫʢʚʫ çɸè, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʩ ʧʦʤʦʱʴʶ ʢʦ-

ʜʦʚʦʡ ʪʘʙʣʠʮʳ CP-1251. 

ʈʝʰʝʥʠʝ. 

ɼʝʩʷʪʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʙʫʢʚʳ çɸè ʠʤʝʝʪ ʚʠʜ 192D, ʘ ʜʚʦʠʯʥʦʝ ð 11000000B. ʄʦʜʠ-

ʬʠʮʠʨʫʷ ʠʤʝʶʱʠʡʩʷ ʙʣʦʢ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ (ʢʦʥʪʝʡʥʝʨ), ʧʦʤʝʩʪʠʤ ʚ ʢʦʥʪʝʡʥʝʨ ʜʚʦʠʯʥʦʝ 

ʯʠʩʣʦ 11000000ɺ. ʇʨʠ ʵʪʦʤ 8 ʙʠʪ ʬʘʡʣʘ-ʩʦʦʙʱʝʥʠʷ ʟʘʧʠʩʳʚʘʁ ʪʩʷ ʚ 8 ʯʠʩʝʣ ʬʘʡʣʘ-

ʢʦʥʪʝʡʥʝʨʘ: 

 

10100000-10101110-11010110-11001110-11000110-11001010-11010111-11101101 

 

ʕʪʘ ʞʝ ʧʨʦʮʝʜʫʨʘ ʚʥʝʜʨʝʥʠʷ ʩʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠ-

ʮʝʡ. ɿʘʤʝʪʠʤ, ʯʪʦ ʟʜʝʩʴ ʙʫʢʚʘ çɸè ʟʘʧʠʩʘʥʘ, ʥʘʯʠʥʘʷ ʩ ʤʣʘʜʰʠʭ ʙʠʪʦʚ. 

 

ʇʠʢʩʝʣʴ 1 ʇʠʢʩʝʣʴ 2 ʇʠʢʩʝʣʴ 3 
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0 0 0 0 0 0 1 1 ɹʠʪʳ 

 

ʀʟʫʯʠʪʴ ʩʦʜʝʨʞʠʤʦʝ ʛʨʘʬʠʯʝʩʢʠʭ ʢʦʥʪʝʡʥʝʨʦʚ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʨʝʜʘʢʪʦʨʘ ʧʘʤʷʪʠ 

HEdit32. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʩʪʝʛʘʥʦʛʨʘʬʠʠ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʬʘʡʣʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʦʡ Courier. ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷ-

ʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʳʭ ʚ ʜʚʘ ʤʣʘʜʰʠʭ ʙʠʪʘ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʥʠʞʝ ʧʦʢʘʟʘʥʦ ʩʦʜʝʨʞʠʤʦʝ ʬʘʡʣʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʯʸʨʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴ-

ʥʠʢʘ ʨʘʟʤʝʨʦʤ 10ʭ4 ʧʠʢʩʝʣʷ. ʇʝʨʚʳʝ ʩʪʨʦʢʠ (54 ʙʘʡʪ) ʩʦʜʝʨʞʘʪ ʩʣʫʞʝʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

(ʟʘʛʦʣʦʚʦʢ). ʊʘʢ ʢʘʢ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʯʸʨʥʦʛʦ ʮʚʝʪʘ, ʪʦ ʙʘʡʪʳ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʮʚʝʪ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʘ, ʩʦʜʝʨʞʘʪ ʥʫʣʠ (00). 

ɺ ʣʝʚʦʤ ʩʪʦʣʙʮʝ ʫʢʘʟʘʥʳ ʚʦʩʴʤʠʨʘʟʨʷʜʥʳʝ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝ ʯʠʩʣʘ ï ʘʜʨʝʩʘ ʷʯʝʝʢ 

ʧʘʤʷʪʠ. ʇʨʘʚʝʝ ʧʨʠʚʝʜʝʥʦ ʩʦʜʝʨʞʠʤʦʝ ʷʯʝʝʢ ʧʘʤʷʪʠ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝ-

ʥʠʷ. 
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ʅʫʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʫʶ ʜʝʪʘʣʴ. ʇʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʧʝ-

ʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (ʢʦʪʦʨʦʝ ʫʞʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʕɺʄ) ʘʜʨʝʩʘ ʦʧʝʨʘʥʜʦʚ ʙʫʜʫʪ 

ʩʦʚʧʘʜʘʪʴ ʩ ʘʜʨʝʩʘʤʠ ʷʯʝʝʢ ʧʘʤʷʪʠ ʆɿʋ. ʇʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʘʤʷʪʠ ʬʠʟʠʯʝ-

ʩʢʠʝ ʘʜʨʝʩʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʩʚʦʙʦʜʥʦʛʦ 

ʤʝʩʪʘ ʚ ʆɿʋ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʠʥ çʷʯʝʡʢʘ ʧʘʤʷʪʠè, ʧʦʥʠʤʘʷ ʧʦʜ ʵʪʠʤ ʘʜʨʝʩ 

ʦʧʝʨʘʥʜʘ ʚ ʠʩʭʦʜʥʦʤ ʬʘʡʣʝ, ʥʝ ʟʘʙʳʚʘʷ, ʯʪʦ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʘʤʷʪʠ ʬʠʟʠ-

ʯʝʩʢʠʡ ʘʜʨʝʩ ʚ ʆɿʋ ʙʫʜʝʪ ʠʥʳʤ. 

 

 
 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʘ ʧʘʤʷʪʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʥʪʝʡʥʝʨʘ, ʚ ʢʦʪʦʨʳʡ ʟʘʧʠʩʘʥʘ 

ʙʫʢʚʘ Z. 

 

.  

 

ɺ ʧʝʨʚʳʭ ʩʪʨʦʯʢʘʭ ʬʘʡʣʘ ʩʦʜʝʨʞʠʪʩʷ ʩʣʫʞʝʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʷʯʝʡʢʠ 0é2FH). ʅʠʞʝ 

ʧʨʠʚʝʜʸʥ ʬʨʘʛʤʝʥʪ ʧʘʤʷʪʠ, ʛʜʝ ʚʳʜʝʣʝʥʳ ʷʯʝʡʢʠ ʧʘʤʪ̫ʠ, ʚ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʝʥʘ ʩʢʨʳʚʘʝʤʘʷ ʚ 

ʢʦʥʪʝʡʥʝʨʝ ʙʫʢʚʘ Z. 
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ɼʘʜʠʤ ʧʦʷʩʥʝʥʠʝ ʢ ʧʦʣʫʯʝʥʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. 

ɼʝʩʷʪʠʯʥʳʡ ʢʦʜ ʙʫʢʚʳ Z ʚ ʢʦʜʠʨʦʚʢʝ CP-1251 ʨʘʚʝʥ 90D, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʜʚʦʠʯʥʦʤʫ 

ʯʠʩʣʫ 01011010B. 

ɹʫʢʚʘ Z ʩʢʨʳʪʘ ʚ ʜʘʤʧʝ ʧʘʤʷʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʠʟ ʯʝʪʳʨʸʭ ʯʠʩʝʣ: 10B Ÿ 02H, 

10B Ÿ 02H, 01B Ÿ 01H, 01B Ÿ 01H.  

ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʙʝʨʫʪ ʛʨʫʧʧʳ ʧʦ 2 ʙʠʪʘ ʠʟ ʜʚʦʠʯʥʦʛʦ ʢʦ-

ʜʘ ʙʫʢʚʳ, ʥʘʯʠʥʘʷ ʩ ʤʣʘʜʰʠʭ (ʧʨʘʚʳʭ) ʨʘʟʨʷʜʦʚ, ʠ ʟʘʤʝʥʷʶʪ ʠʤʠ 2 ʤʣʘʜʰʠʭ ʙʠʪʘ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʯʠʩʣʘʭ ʠʩʭʦʜʥʦʛʦ ʬʘʡʣʘ-ʢʦʥʪʝʡʥʝʨʘ. 

ʇʨʦʮʝʩʩ ʨʘʟʙʠʝʥʠʷ ʢʦʜʘ ʙʫʢʚʳ Z ʥʘ ʧʘʨʳ ʙʠʪʦʚ ʠ ʧʦʨʷʜʦʢ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʚ ʧʘʤʷʪʠ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Courier ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʣʝʜʫʶʱʘʷ ʪʘʙʣʠʮʘ: 

 

ɼʚʦʠʯʥʘʷ ʉʉ 01 01 10 10 

ʐʝʩʪʥʘʜʮʘʪʝʨʠʯʥʘʷ ʉʉ 01 01 02 02 

ɸʜʨʝʩʘ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝ 3B 6D 6A 67 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʘʚʪʦʨʦʤ ʧʨʦʛʨʘʤʤʳ Courier ʘʣʛʦʨʠʪʤʦʤ ʤʣʘʜʰʠʡ 

(ʧʨʘʚʳʡ) ʙʘʡʪ ʙʫʜʝʪ ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʘʜʨʝʩʫ 67H, ʚʪʦʨʦʡ ʙʘʡʪ ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʘʜʨʝʩʫ 6AH, 

ʪʨʝʪʠʡ ï ʧʦ ʘʜʨʝʩʫ 6DH. ʉʪʘʨʰʠʡ ʙʘʡʪ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʥʘ ʥʝʢʦʪʦʨʦʤ ʦʪʜʘʣʝʥʠʠ ʦʪ ʵʪʠʭ ʪʨʸʭ 

ʙʘʡʪʦʚ, ʚ ʷʯʝʡʢʝ ʧʦ ʘʜʨʝʩʫ 3BH.  

ʈʘʩʩʤʦʪʨʠʤ ʝʱʸ ʦʜʠʥ ʧʨʠʤʝʨ. 

ʇʨʠʤʝʨ 2. 

 ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʩʢʨʳʪʴ ʚ ʬʘʡʣʝ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʯʸʨʥʦʛʦ ʧʨ̫ʤʦʫʛʦʣʴʥʠʢʘ 

10x4 ʣʘʪʠʥʩʢʠʝ ʙʫʢʚʳ RSX. 

ʈʝʰʝʥʠʝ. 

ɺʥʘʯʘʣʝ ʧʨʠʚʝʜʸʤ ʩʦʜʝʨʞʠʤʦʝ ʧʘʤʷʪʠ ʥʘʯʠʥʸʥʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ, ʘ ʟʘʪʝʤ ʜʘʜʠʤ ʢʦʤʤʝʥ-

ʪʘʨʠʠ ʢ ʧʦʣʫʯʝʥʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. 

 

 
 

ʅʘ ʨʠʩʫʥʢʝ ʚʳʜʝʣʝʥʦ ʧʦʣʫʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʩʦʜʝʨʞʠʤʦʝ ʜʚʝʥʘʜʮʘʪʠ ʷʯʝʝʢ, ʚ ʢʦʪʦʨʳʭ 

ʩʢʨrʪʦ 24 ʙʠʪʘ ʠʥʬʦʨʤʘʮʠʠ (ʪʨʠ ʙʫʢʚʳ ʧʦ ʚʦʩʝʤʴ ʙʠʪ). 

ʉʜʝʣʘʝʤ ʘʥʘʣʠʟ ʧʘʤʷʪʠ ʜʣʷ ʢʘʞʜʦʡ ʙʫʢʚʳ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʆʧʨʝʜʝʣʠʤ ʧʦ ʢʦʜʦʚʦʡ ʪʘʙʣʠʮʝ CP-1251 ʜʝʩʷʪʠʯʥʳʡ ʢʦʜ ʟʘʛʣʘʚʥʦʡ ʣʘʪʠʥʩʢʦʡ ʙʫʢʚʳ R 

ʠ ʧʝʨʝʚʝʜʸʤ ʵʪʦ ʯʠʩʣʦ ʚ ʜʚʦʠʯʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ: 

82D Ÿ 01010010B. 

ʇʦʩʣʝ ʨʘʟʙʠʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʙʘʡʪʘ ʧʘʨʳ ʙʠʪʦʚ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʷʯʝʡʢʠ ʧʘʤʷʪʠ, ʘʜʨʝʩʘ 

ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ. 

 

ɼʚʦʠʯʥʘʷ ʉʉ 01 01 00 10 

ʐʝʩʪʥʘʜʮʘʪʝʨʠʯʥʘʷ ʉʉ 01 01 00 02 

ɸʜʨʝʩʘ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝ 3B 6D 6A 67 

 

ɸʥʘʣʦʛʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʠʤ ʜʣʷ ʙʫʢʚʳ S: 

83D Ÿ 01010011B 

 

ɼʚʦʠʯʥʘʷ ʉʉ 01 01 00 11 

ʐʝʩʪʥʘʜʮʘʪʝʨʠʯʥʘʷ ʉʉ 01 01 00 03 

ɸʜʨʝʩʘ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝ 3A 6C 69 66 
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ɼʘʜʠʤ ʧʦʷʩʥʝʥʠʷ ʢ ʧʦʨʷʜʢʫ ʨʘʟʤʝʱʝʥʠʷ ʚ ʢʦʥʪʝʡʥʝʨʝ ʙʫʢʚʳ X: 

88D Ÿ 01011000B 

 

ɼʚʦʠʯʥʘʷ ʉʉ 01 01 10 00 

ʐʝʩʪʥʘʜʮʘʪʝʨʠʯʥʘʷ ʉʉ 01 01 02 00 

ɸʜʨʝʩʘ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝ 39 6B 68 65 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʬʘʡʣ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʙʝʣʦʛʦ ʢʚʘʜʨʘʪʘ (ʠʣʠ 

ʧʨ̫ʤʦʫʛʦʣʴʥʠʢʘ) ʩʦʜʝʨʞʠʪ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝ ʯʠʩʣʘ FF. 

ɼʣʷ ʢʚʘʜʨʘʪʘ 10ʭ10 ʧʠʢʩʝʣʝʡ ʘʜʨʝʩʘ ʨʘʟʤʝʱʝʥʠʷ ʩʢʨʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Courier ʧʨʠʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ. 

 

 1 ʛʨʫʧʧʘ 

ʙʠʪʦʚ 

(ʉɿʈ) 

2 ʛʨʫʧʧʘ 

ʙʠʪʦʚ 

3 ʛʨʫʧʧʘ 

ʙʠʪʦʚ 

4 ʛʨʫʧʧʘ 

ʙʠʪʦʚ 

(ʄɿʈ) 

1 ʙʫʢʚʘ FB 12D 12A 127 

2 ʙʫʢʚʘ FA 12C 129 126 

3 ʙʫʢʚʘ F9 12B 128 125 

 

 ʈʘʩʩʤʦʪʨʠʤ ʝʱʸ ʦʜʠʥ ʩʧʦʩʦʙ ʩʢʨʳʪʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʬʘʡʣʝ 

ʬʦʨʤʘʪʘ BMP. ʉʪʨʫʢʪʫʨʘ ʬʘʡʣʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ. 

ɼʚʘ ʙʘʡʪʘ 42H ʠ 4DH, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʰʝʩʪʥʘʜʮʘ-

ʪʝʨʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ, 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʬʦʨʤʘʪ 

ʜʘʥʥʦʛʦ ʬʘʡʣʘ BMP. ɺ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʢʦʜʦʚʦʡ ʪʘʙʣʠʮʝʡ 

CP-1251 ʵʪʠ ʯʠʩʣʘ ʧʦʩʣʝ ʜʝ-

ʢʦʜʠʨʦʚʘʥʠʷ ʜʘʶʪ ʣʘʪʠʥʩʢʠʝ 

ʙʫʢʚʳ BM (ʪʦ ʝʩʪʴ, ʛʨʘʬʠʯʝ-

ʩʢʠʡ ʬʦʨʤʘʪ Bit Map). 

ʐʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ 

ʯʠʩʣʦ 66ʅ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʧʦ ʘʜʨʝʩʫ 02ʅ, ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʤʝʨ ʜʘʥʥʦʛʦ ʬʘʡʣʘ ʨʘʚʝʥ 

102 ʙʘʡʪʘ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʝʥʦ ʧʫʪʸʤ ʧʝʨʝʚʦʜʘ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʛʦ ʯʠʩʣʘ 66ʅ ʚ ʜʝʩʷʪʠʯ-

ʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ. ʏʠʩʣʦ 36ʅ, ʟʘʧʠʩʘʥʥʦʝ ʧʦ ʘʜʨʝʩʫ 0AH, ʧʦʢʘʟʳʚʘʝʪ, ʩ ʢʘʢʦʛʦ ʘʜʨʝʩʘ 

ʥʘʯʠʥʘʝʪʩʷ ʟʘʧʠʩʴ ʢʘʨʪʠʥʢʠ (ʩʤʝʱʝʥʠʝ). ʇʦ ʘʜʨʝʩʫ 12H ʫʢʘʟʘʥʘ ʰʠʨʠʥʘ ʨʠʩʫʥʢʘ, ʚʳʨʘʞʝʥ-

ʥʘʷ ʚ ʧʠʢʩʝʣʷʭ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʯʠʩʣʦ ʧʠʢʩʝʣʝʡ ʨʘʚʥʦ 5. ɺʳʩʦʪʘ ʨʠʩʫʥʢʘ ʫʢʘʟʳʚʘʝʪʩʷ ʚ 

ʷʯʝʡʢʝ 16ʅ (ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʨʠʩʫʥʢʘ 3 ʧʠʢʩʝʣʷ). ɺ ʷʯʝʡʢʝ 1AH ʫʢʘʟʘʥʦ ʯʠʩʣʦ ʧʣʦʩʢʦʩʪʝʡ ʥʘ 

ʨʠʩʫʥʢʝ ï 1. ʇʦ ʘʜʨʝʩʫ 1ʉʅ ʫʢʘʟʘʥʘ ʛʣʫʙʠʥʘ ʮʚʝʪʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʯʠʩʣʦ 18ʅ ʛʦʚʦʨʠʪ ʦ 

ʪʦʤ, ʯʪʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʚʝʪʦʚʳʭ ʦʪʪʝʥʢʦʚ ʵʪʦʛʦ ʨʠʩʫʥʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 24 ʙʠʪʘ. ɺ ʷʯʝʡʢʝ 

22ʅ ʫʢʘʟʳʚʘʝʪʩʷ ʦʙʲʝʤ ʧʘʤʷʪʠ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ ʙʠʪʦʚʦʡ ʢʘʨʪʳ (ʦʙʲʝʤ ʨʠ-

ʩʫʥʢʘ ʙʝʟ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ). 

ʇʨʠʚʝʜʸʥʥʳʡ ʬʘʡʣ ʩʦʜʝʨʞʠʪ ʨʠʩʫʥʦʢ, ʧʦʢʘʟʘʥʥʳʡ ʥʠʞʝ. 

ʈʠʩʫʥʦʢ ʩʦʩʪʦʠʪ ʠʟ 15-ʪʠ ʧʠʢʩʝʣʝʡ (ʧʨʷʤʦʫʛʦʣʴʥʠʢ 5ʭ3). 

ʆʜʠʥʥʘʜʮʘʪʴ ʧʠʢʩʝʣʝʡ ʙʝʣʳʝ, ʧʠʢʩʝʣʴ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʯʸʨʥʳʡ (1), ʚ ʣʝʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʢʨʘʩʥʳʡ (2), ʚ 

ʧʨʘʚʦʤ ʥʠʞʥʝʤ ï ʩʠʥʠʡ (3) ʠ ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ï ʩʠʥʠʡ (4). 

ɿʘʧʠʩʴ ʙʠʪʦʚʦʡ ʢʘʨʪʳ ʚ ʧʘʤʷʪʴ ʥʘʯʠʥʘʝʪʩʷ ʩ ʣʝʚʦʛʦ ʥʠʞ-

ʥʝʛʦ ʫʛʣʘ ʨʠʩʫʥʢʘ. ʂʨʘʩʥʳʡ ʧʠʢʩʝʣʴ (2) ʦʧʠʩʳʚʘʝʪʩʷ ʩʦʩʪʘʚ-

ʣ̫ ʶʱʠʤʠ R=255, G=0, B=0. ɿʘʧʠʩʴ ʚ ʧʘʤʷʪʴ (ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʘʜʨʝʩʘ ʷʯʝʡʢʠ) ʚʝʜʸʪʩʷ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ B-G-R. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʘʤʫʶ ʧʝʨʚʫʶ ʷʯʝʡʢʫ 

ʙʠʪʦʚʦʡ ʢʘʨʪʳ (ʘʜʨʝʩ 36) ʟʘʥʦʩʠʪʩʷ ʩʠʥʷʷ ʩʦʩʪʘʚʣʷʶʱʘʷ B=00. ɺ ʷʯʝʡʢʫ 37 ʟʘʧʠʩʳʚʘʝʪʩʷ ʟʝ-
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ʣʸʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʢʨʘʩʥʦʛʦ ʧʠʢʩʝʣʷ G=00, ʘ ʚ ʷʯʝʡʢʫ 38 ʢʨʘʩʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ R=FF (ʩʤ. 

ʩʣʝʜʫʶʱʠʡ ʨʠʩʫʥʦʢ). ʅʘ ʨʠʩʫʥʢʝ ʢʨʘʩʥʳʡ ʧʠʢʩʝʣʴ ʦʙʦʟʥʘʯʝʥ ʮʠʬʨʦʡ 2.  

ʉʣʝʜʫʶʱʠʝ ʪʨʠ ʧʠʢʩʝʣʷ ʚ ʥʠʞʥʝʡ ʩʪʨʦʢʝ ʙʝʣʳʝ. ʇʦʵʪʦʤʫ ʦʯʝʨʝʜʥʳʝ ʜʝʚʷʪʴ ʙʘʡʪ ʠʤʝ-

ʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ FFH (255D). ɺ ʷʯʝʡʢʘʭ 42, 43 ʠ 44 ʨʘʟʤʝʱʘʶʪʩʷ ʪʨʠ ʙʘʡʪʘ ʟʝʣʸʥʦ-

ʛʦ ʧʠʢʩʝʣʷ (ʮʠʬʨʘ 3). 

ɺ ʷʯʝʡʢʝ 45 ʨʘʟʤʝʱʸʥ ʙʘʡʪ 00 ï ʵʪʦ ʜʦʧʦʣʥʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʩʪʨʦʢ ʜʘʤʧʘ ʧʘʤʷʪʠ. ʕʪʘ ʷʯʝʡʢʘ ʠʟʙʳʪʦʯʥʘʷ, ʦʥʘ ʥʝ ʥʝʩʸʪ ʥʠʢʘʢʦʡ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ 

ʝʸ ʩʦʜʝʨʞʠʤʦʝ ʧʝʨʝʜʘʸʪʩʷ ʚʤʝʩʪʝ ʩ ʨʠʩʫʥʢʦʤ. 

ʉʣʝʜʫʶʱʠʝ ʧʷʪʴ ʧʠʢʩʝʣʝʡ ʨʠʩʫʥʢʘ (ʚʪʦʨʘʷ ʩʪʨʦʢʘ) ï ʙʝʣʳʝ. ʕʪʠ ʧʠʢʩʝʣʠ ʦʧʠʩʳʚʘʶʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʧʷʪʥʘʜʮʘʪʠ ʙʘʡʪ FFH, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʝʥʳ ʚ ʷʯʝʡʢʘʭ ʧʘʤʷʪʠ 46ʅé54ʅ. ɺ ʷʯʝʡʢʝ 

55ʅ ʧʦʤʝʱʘʝʪʩʷ ʚʳʨʘʚʥʠʚʘʶʱʠʡ ʙʘʡʪ 00. 

ɺ ʷʯʝʡʢʘʭ 56, 57 ʠ 58 ʨʘʟʤʝʱʘʶʪʩʷ ʙʘʡʪʳ 00 ï ʵʪʦ ʮʚʝʪʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʯʸʨʥʦʛʦ ʧʠʢ-

ʩʝʣʷ. ɼʘʣʝʝ ʥʘ ʨʠʩʫʥʢʝ ʨʘʟʤʝʱʝʥʳ 3 ʙʝʣʳʭ ʧʠʢʩʝʣʷ ʚʝʨʥʝʡ ʩʪʨʦʢʠ. ʀʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʚʷʪʴ 

ʙʘʡʪ FFH. 

ɺ ʷʯʝʡʢʘʭ 62, 63 ʠ 64 

ʨʘʟʤʝʱʘʶʪʩʷ ʮʚʝʪʦʚʳʝ ʩʦʩʪʘʚ-

ʣʷʶʱʠʝ ʩʠʥʝʛʦ ʧʠʢʩʝʣʷ. 

ʗʯʝʡʢʘ 65 ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ. ʊʨʠ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʙʘʡʪʘ ʦʙʦʟʥʘʯʝʥʳ 

ʮʠʬʨʦʡ 5. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʷʯʝʡʢʠ 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦ-

ʛʜʘ ʧʨʦʠʟʚʝʜʝʥʠʝ ʯʠʩʣʘ ʧʠʢʩʝ-

ʣʝʡ ʥʘ ʪʨʠ ʥʝʢʨʘʪʥʦ ʯʠʩʣʫ 4. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʜʣʠʥʘ ʜʘʥʥʳʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʦʪʜʝʣʴʥʫʶ 

ʩʪʨʦʢʫ ʨʠʩʫʥʢʘ, ʜʦʣʞʥʘ ʙʳʪʴ ʢʨʘʪʥʘ ʯʝʪʨrʸʤ. 

ʀʤʝʥʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʘʡʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩʪʨʦʢ, ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʢʨʳʪʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʬʘʡʣʝ. 
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4. ɿʘʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ 

çʉʪʝʛʘʥʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠè 

 

4.1. ʀʟʚʣʝʯʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʛʨʘʬʠʯʝʩʢʠʭ ʢʦʥʪʝʡʥʝʨʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Courier. 
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ɼʘʤʧ ʧʘʤʷʪʠ 

 

16. 

 

 
 

 

 

ɼʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ. 

ʉʢʨʳʪʴ ʚ ʢʦʥʪʝʡʥʝʨʝ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʙʝʣʦʛʦ ʢʚʘʜʨʘʪʘ ʨʘʟʤʝʨʦʤ 10ʭ10 ʧʠʢʩʝʣʝʡ ʪʨʠ 

ʧʦʩʣʝʜʥʠʝ ʮʠʬʨʳ ʟʘʯʸʪʢʠ. ʀʟʦʙʨʘʞʝʥʠʝ ʜʘʤʧʘ ʧʘʤʷʪʠ ʢʦʥʪʝʡʥʝʨʘ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ. 
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ʇʨʠʣʦʞʝʥʠʝ 1 

 

ʊʘʙʣʠʮʘ ʉʈ-1251 

 

ɼʝʩ̫ʪʠʯ-

ʥʘʷ 
ɼʚʦʠʯʥʘʷ ʉʠʤʚʦʣ 

0 00000000 Null 

1 00000001 ʅʘʯʘʣʦ ʟʘʛʦʣʦʚʢʘ 

2 00000010 ʅʘʯʘʣʦ ʪʝʢʩʪʘ 

3 00000011 ʂʦʥʝʮ ʪʝʢʩʪʘ 

4 00000100 ʂʦʥʝʮ ʧʝʨʝʜʘʯʠ 

5 00000101 ɿʘʧʨʦʩ 

6 00000110 ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʠʸʤʘ 

7 00000111 ɿʚʫʢʦʚʦʡ ʩʠʛʥʘʣ 

8 00001000 ɺʦʟʚʨʘʱʝʥʠʝ, ʟʘʙʦʡ 

9 00001001 ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʪʘʙʫʣʷʮʠʷ 

10 00001010 ʇʝʨʝʚʦʜ ʩʪʨʦʢʠ 

11 00001011 ɺʝʨʪʠʢʘʣʴʥʘʷ ʪʘʙʫʣʷʮʠʷ 

12 00001100 ʇʝʨʝʚʦʜ ʩʪʨʘʥʠʮʳ 

13 00001101 ɺʦʟʚʨʘʪ ʢʘʨʝʪʢʠ 

14 00001110 ɺʝʨʭʥʠʡ ʨʝʛʠʩʪʨ 

15 00001111 ʅʠʞʥʠʡ ʨʝʛʠʩʪʨ 

16 00010000 ʆʪʢʣʶʯʝʥʠʝ ʦʪ ʣʠʥʠʠ 

17 00010001 ʋʧʨʘʚʣʝʥʠʝ 1 

18 00010010 ʋʧʨʘʚʣʝʥʠʝ 2 

19 00010011 ʋʧʨʘʚʣʝʥʠʝ 3 

20 00010100 ʋʧʨʘʚʣʝʥʠʝ 4 

21 00010101 ʅʝʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

22 00010110 ʉʠʥʭʨʦʥʠʟʘʮʠʷ 

23 00010111 ʂʦʥʝʮ ʧʝʨʝʜʘʶʱʝʛʦ ʙʣʦʢʘ 

24 00011000 ʆʪʤʝʥʘ 

25 00011001 ʂʦʥʝʮ ʥʦʩʠʪʝʣʷ 

26 00011010 ɿʘʤʝʥʘ 

27 00011011 ʇʨʝʨʳʚʘʥʠʝ 

28 00011100 ʈʘʟʜʝʣʠʪʝʣʴ ʬʘʡʣʦʚ 

29 00011101 ʈʘʟʜʝʣʠʪʝʣʴ ʛʨʫʧʧ 

30 00011110 ʈʘʟʜʝʣʠʪʝʣʴ ʟʘʧʠʩʝʡ 

31 00011111 ʈʘʟʜʝʣʠʪʝʣʴ ʵʣʝʤʝʥʪʦʚ 

32 00100000 ʇʨʦʙʝʣ 
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 ɼʝʩ. ɼʚʦʠʯʥʘʷ ʉʠʤʚʦʣ 

33 00100001 ! 

34 00100010 ñ 

35 00100011 # 

36 00100100 $ 

37 00100101 % 

38 00100110 & 

39 00100111 ó 

40 00101000 ( 

41 00101001 ) 

42 00101010 *  

43 00101011 + 

44 00101100 , 

45 00101101 - 

46 00101110 . 

47 00101111 / 

48 00110000 0 

49 00110001 1 

50 00110010 2 

51 00110011 3 

52 00110100 4 

53 00110101 5 

54 00110110 6 

55 00110111 7 

56 00111000 8 

57 00111001 9 

58 00111010 : 

59 00111011 ; 

60 00111100 < 

61 00111101 = 

62 00111110 > 

63 00111111 ? 

64 01000000 @ 

65 01000001 A 

66 01000010 B 

67 01000011 C 

68 01000100 D 
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 ɼʝʩ. ɼʚʦʠʯʥʘʷ ʉʠʤʚʦʣ 

69 01000101 E 

70 01000110 F 

71 01000111 G 

72 01001000 H 

73 01001001 I 

74 01001010 J 

75 01001011 K 

76 01001100 L 

77 01001101 M 

78 01001110 N 

79 01001111 O 

80 01010000 P 

81 01010001 Q 

82 01010010 R 

83 01010011 S 

84 01010100 T 

85 01010101 U 

86 01010110 V 

87 01010111 W 

88 01011000 X 

89 01011001 Y 

90 01011010 Z 

91 01011011 [ 

92 01011100 \ 

93 01011101 ] 

94 01011110 ^ 

95 01011111 _ 

96 01100000 ʊʫʧʦʝ ʫʜʘʨʝʥʠʝ 

97 01100001 a 

98 01100010 b 

99 01100011 c 

100 01100100 d 

101 01100101 e 

102 01100110 f 

103 01100111 g 

104 01101000 h 
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 ɼʝʩ. ɼʚʦʠʯʥʘʷ ʉʠʤʚʦʣ 

105 01101001 i 

106 01101010 j 

107 01101011 k 

108 01101100 l 

109 01101101 m 

110 01101110 n 

111 01101111 o 

112 01110000 p 

113 01110001 q 

114 01110010 r 

115 01110011 s 

116 01110100 t 

117 01110101 u 

118 01110110 v 

119 01110111 w 

120 01111000 x 

121 01111001 y 

122 01111010 z 

123 01111011 {  

124 01111100 | 

125 01111101 }  

126 01111110 ~ 

127 01111111 ʋʜʘʣʝʥʠʝ 

128 10000000 ɹʦʣʴʰʘʷ ʂʠʨʠʣ. ɼʞʝ 

129 10000001 ɹʦʣʴʰʘʷ ʂʠʨʠʣ. ɻʝ 

130 10000010 ʅʠʞʥʠʡ ʘʧʦʩʪʨʦʬ 

131 10000011 ʄʘʣʘʷ ʂʠʨʠʣ.ʛʝ 

132 10000100 ɼʚʦʡʥʳʝ ʥʠʞʥʠʝ ʢʘʚʳʯʢʠ 

133 10000101 é 

134 10000110 ʅʘʯʘʣʦ ʚʳʜʝʣʝʥʥʳʭ ʜʘʥʥʳʭ 

135 10000111 ʂʦʥʝʮ ʚʳʜʝʣʝʥʥʳʭ ʜʘʥʥʳʭ 

136 10001000 ɿʥʘʢ ɽʚʨʦ 

137 10001001 ɿʥʘʢ ʧʨʦʤʠʣʣʝ 

138 10001010 ɹʦʣʴʰʘʷ ʂʠʨʠʣ. ʃʝ 

139 10001011 < 

140 10001100 ɹʦʣʴʰʘʷ ʂʠʨʠʣ. ʅʝ 
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 ɼʝʩ. ɼʚʦʠʯʥʘʷ ʉʠʤʚʦʣ 

141 10001101 ɹʦʣʴʰʘʷ ʂʠʨʠʣ. ʐʝ 

142 10001110 ɹʦʣʴʰʘʷ ʂʠʨʠʣ. ɾʝ 

143 10001111 ʄʘʣʘʷ ʂʠʨʠʣ. ɼʝ 

144 10010000 ʃʝʚʘʷ ʦʜʠʥʦʯʥʘʷ ʢʘʚʳʯʢʘ 

145 10010001 ʇʨʘʚʘʷ ʦʜʠʥʦʯʥʘʷ ʢʘʚʳʯʢʘ 

146 10010010 ʇʨʘʚʘʷ ʦʜʠʥʦʯʥʘʷ ʢʘʚʳʯʢʘ 

147 10010011 ʃʝʚʳʝ ʢʘʚʳʯʢʠ 

148 10010100 ʇʨʘʚʳʝ ʢʘʚʳʯʢʠ 

149 10010101 ʆʞʠʜʘʥʠʝ ʩʦʦʙʱʝʥʠʷ 

150 10010110 ʂʦʨʦʪʢʦʝ ʪʠʨʝ 

151 10010111 ɼʣʠʥʥʦʝ ʪʠʨʝ 

152 10011000 ʅʝ ʦʧʨʝʜʝʣʸʥ 

153 10011001 ʊʦʨʛʦʚʘʷ ʤʘʨʢʘ 

154 10011010 ʄʘʣʘʷ ʂʠʨʠʣ. ʃʝ 

155 10011011 > 

156 10011100 ʄʘʣʘʷ ʂʠʨʠʣ. ʅʝ 

157 10011101 ʄʘʣʘʷ ʂʠʨʠʣ. ʂʝ 

158 10011110 ʄʘʣʘʷ ʂʠʨʠʣ. ʐʝ 

159 10011111 ʄʘʣʘʷ ʂʠʨʠʣ. ɾʝ 

160 10100000 ʅʝʨʘʟʨʳʚʥʳʡ ʧʨʦʙʝʣ 

161 10100001 ɹʦʣʴʰʘʷ ʂʠʨʠʣ. ʋ ʢʨʘʪʥ. 

162 10100010 ʄʘʣʘʷ ʂʠʨʠʣ. ʋ ʢʨʘʪʥ. 

163 10100011 ɹʦʣʴʰʘʷ ʂʠʨʠʣ. ʁʵ 

164 10100100 ɺʘʣʶʪʘ 

165 10100101 ɹʦʣʴʰʘʷ ʂʠʨʠʣ. ɻʵ 

166 10100110 ʈʘʟʦʨʚʘʥʥʘʷ ʯʝʨʪʘ 

167 10100111 Ä 

168 10101000 ɪ 

169 10101001 É 

170 10101010 ɹʦʣʴʰʘʷ ʢʠʨʠʣ. ɽ 

171 10101011 ç 

172 10101100 ʋʛʣʦʚʦʝ ʪʠʨʝ 

173 10101101 ʄʷʛʢʠʡ ʧʝʨʝʥʦʩ 

174 10101110 È 

175 10101111 ɹʦʣʴʰʘʷ ʢʠʨʠʣ. Iò 

176 10110000 ɻʨʘʜʫʩ 
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 ɼʝʩ. ɼʚʦʠʯʥʘʷ ʉʠʤʚʦʣ 

177 10110001 Ñ 

178 10110010 ɹʦʣʴʰʘʷ ʢʠʨʠʣ. I 

179 10110011 i 

180 10110100 ʄʘʣʘʷ ʢʠʨʠʣ. ɻʵ 

181 10110101 ɿʥʘʢ ʤʠʢʨʦ (ʤʘʣʘʷ ʤʶ) 

182 10110110 Æ 

183 10110111 ʉʨʝʜʠʥʥʘʷ ʪʦʯʢʘ 

184 10111000  y

185 10111001  ̄

186 10111010 ʄʘʣʘʷ ʢʠʨʠʣ. ʝ 

187 10111011 è 

188 10111100 ʄʘʣʘʷ ʢʠʨʠʣ. ʁʵ 

189 10111101 ɹʦʣʴʰʘʷ ʢʠʨʠʣ. ɿʵ 

190 10111110 ʄʘʣʘʷ ʢʠʨʠʣ. ʟʵ 

191 10111111 ʄʘʣʘʷ ʢʠʨʠʣ. Iò 

192 11000000 ɸ 

193 11000001 ɹ 

194 11000010 ɺ 

195 11000011 ɻ 

196 11000100 ɼ 

197 11000101 ɽ 

198 11000110 ɾ 

199 11000111 ɿ 

200 11001000 ʀ 

201 11001001 ʁ 

202 11001010 ʂ 

203 11001011 ʃ 

204 11001100 ʄ 

205 11001101 ʅ 

206 11001110 ʆ 

207 11001111 ʇ 

208 11010000 ʈ 

209 11010001 ʉ 

210 11010010 ʊ 

211 11010011 ʋ 

212 11010100 ʌ 
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 ɼʝʩ. ɼʚʦʠʯʥʘʷ ʉʠʤʚʦʣ 

213 11010101 ʍ 

214 11010110 ʎ 

215 11010111 ʏ 

216 11011000 ʐ 

217 11011001 ʑ 

218 11011010 ʒ 

219 11011011 ʓ 

220 11011100 ʔ 

221 11011101 ʕ 

222 11011110 ʖ 

223 11011111 ʗ 

224 11100000 ʘ 

225 11100001 ʙ 

226 11100010 ʚ 

227 11100011 ʛ 

228 11100100 ʜ 

229 11100101 ʝ 

230 11100110 ʞ 

231 11100111 ʟ 

232 11101000 ʠ 

233 11101001 ʡ 

234 11101010 ʢ 

235 11101011 ʣ 

236 11101100 ʤ 

237 11101101 ʥ 

238 11101110 ʦ 

239 11101111 ʧ 

240 11110000 ʨ 

241 11110001 ʩ 

242 11110010 ʪ 

243 11110011 ʫ 

244 11110100 ʬ 

245 11110101 ʭ 

246 11110110 ʮ 

247 11110111 ʯ 

248 11111000  h
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ɼʝʩ. ɼʚʦʠʯʥʘʷ ʉʠʤʚʦʣ 

249 11111001  ɦ

250 11111010  ̡

251 11111011  r

252 11111100  ɹ

253 11111101  ɻ

254 11111110  ʁ

255 11111111  ̫
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ʇʨʠʣʦʞʝʥʠʝ 2 

ʅʝʢʦʪʦʨʳʝ ʧʨʦʩʪʳʝ ʯʠʩʣʘ 

 

2 3 5 7 11 13 17 19 

23 29 31 37 41 43 47 53 

69 61 67 71 73 79 83 89 

97 101 103 107 109 113 127 131 

137 139 149 151 157 163 167 173 

179 181 191 193 197 199 211 223 

227 229 233 239 241 251 257 263 

269 271 277 281 283 293 307 311 

313 317 331 337 347 349 353 359 

367  373  379  383  389  397  401  409 

419 421 431 433 439 443 449 457 

461 463       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


