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ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 1.  ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʰʠʬʨʦʚ 

 

ʐʠʬʨʳ ʟʘʤʝʥʳ  

1. ʆʩʥʦʚʳ ʰʠʬʨʦʚʘʥʠʷ. 

2. ʐʠʬʨʳ ʦʜʥʦʟʥʘʯʥʦʡ ʟʘʤʝʥʳ. 

3. ʇʦʣʠʛʨʘʤʤʥʳʝ ʰʠʬʨʳ.  

4. ʆʤʦʬʦʥʠʯʝʩʢʠʝ ʰʠʬʨʳ. 

5. ʇʦʣʠʘʣʬʘʚʠʪʥʳʝ ʰʠʬʨʳ. 

6. ʅʝʨʝʛʫʣʷʨʥʳʝ ʰʠʬʨʳ.  

1. ʆʩʥʦʚʳ ʰʠʬʨʦʚʘʥʠʷ 

 ʉʫʱʥʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ [9]. ʇʫʩʪʴ 

ʰʠʬʨʫʶʪʩʷ ʩʦʦʙʱʝʥʠʷ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʠ ʟʘʤʝʥʝ ʧʦʜʣʝʞʠʪ ʢʘʞʜʘʷ ʙʫʢʚʘ ʵʪʠʭ ʩʦʦʙʱʝʥʠʡ. 

ʊʦʛʜʘ, ʙʫʢʚʝ ɸ ʠʩʭʦʜʥʦʛʦ ʘʣʬʘʚʠʪʘ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ʩʠʤʚʦʣʦʚ 

(ʰʠʬʨʦʟʘʤʝʥ) ʄɸ, ɹ ï ʄɹ, é, ʗ ï ʄʗ. ʐʠʬʨʦʟʘʤʝʥʳ ʚʳʙʠʨʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʣʶʙʳʝ ʜʚʘ ʤʥʦʞʝʩʪʚʘ (ʄI ʠ ʄJ, i Í j) ʥʝ ʩʦʜʝʨʞʘʣʠ ʦʜʠʥʘʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ (ʄI ž ʄJ = Ï ). 

ʊʘʙʣʠʮʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩ.1.8, ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʰʠʬʨʘ ʟʘʤʝʥʳ. ɿʥʘʷ ʝʝ, ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʢʘʢ ʰʠʬʨʦʚʘʥʠʝ, ʪʘʢ ʠ ʨʘʩʰʠʬʨʦʚʘʥʠʝ. 

 

ʈʠʩ. 1.1. ʊʘʙʣʠʮʘ ʰʠʬʨʦʟʘʤʝʥ 

ʇʨʠ ʰʠʬʨʦʚʘʥʠʠ ʢʘʞʜʘʷ ʙʫʢʚʘ ɸ ʦʪʢʨʳʪʦʛʦ ʩʦʦʙʱʝʥʠʷ ʟʘʤʝʥʷʝʪʩʷ ʣʶʙʳʤ ʩʠʤʚʦʣʦʤ 

ʠʟ ʤʥʦʞʝʩʪʚʘ ʄɸ. ɽʩʣʠ ʚ ʩʦʦʙʱʝʥʠʠ ʩʦʜʝʨʞʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʫʢʚ ɸ, ʪʦ ʢʘʞʜʘʷ ʠʟ ʥʠʭ 

ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʣʶʙʦʡ ʩʠʤʚʦʣ ʠʟ ʄɸ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʢʣʶʯʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʰʠʬʨʦʛʨʘʤʤʳ ʜʣʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʪʢʨʳʪʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

ʊʘʢ ʢʘʢ ʤʥʦʞʝʩʪʚʘ ʄɸ, ʄɹ, ..., ʄʗ ʧʦʧʘʨʥʦ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʪʦ ʧʦ ʢʘʞʜʦʤʫ ʩʠʤʚʦʣʫ 

ʰʠʬʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʤʫ ʤʥʦʞʝʩʪʚʫ ʦʥ ʧʨʠʥʘʜʣʝʞʠʪ, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʢʫʶ ʙʫʢʚʫ ʦʪʢʨʳʪʦʛʦ ʩʦʦʙʱʝʥʠʷ ʦʥ ʟʘʤʝʥʷʝʪ. ʇʦʵʪʦʤʫ ʨʘʩʰʠʬʨʦʚʘʥʠʝ 

ʚʦʟʤʦʞʥʦ ʠ ʦʪʢʨʳʪʦʝ ʩʦʦʙʱʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ. 

ʇʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʦʧʠʩʘʥʠʝ ʩʫʱʥʦʩʪʠ ʰʠʬʨʦʚ ʟʘʤʝʥʳ ʦʪʥʦʩʠʪʩʷ ʢʦ ʚʩʝʤ ʠʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʣʠʘʣʬʘʚʠʪʥʳʭ ʰʠʬʨʦʚ, ʚ ʢʦʪʦʨʳʭ ʜʣʷ ʟʘʰʠʬʨʦʚʘʥʠʷ 

ʨʘʟʥʳʭ ʩʠʤʚʦʣʦʚ ʠʩʭʦʜʥʦʛʦ ʘʣʬʘʚʠʪʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʠʥʘʢʦʚʳʝ ʰʠʬʨʦʟʘʤʝʥʳ 

(ʪ.ʝ. ʄI ž ʄJ Í Ï , i Í j). 

ʄʝʪʦʜ ʟʘʤʝʥʳ ʯʘʩʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʤʥʦʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 

ɽʩʣʠ ʧʦ ʟʘʙʳʚʯʠʚʦʩʪʠ ʥʝ ʧʝʨʝʢʣʶʯʠʪʴ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ ʩ ʣʘʪʠʥʠʮʳ ʥʘ 

https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema4#p41
https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema4#p42
https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema4#p43
https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema4#p44
https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema4#p45
https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema4#p46
https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/literatura
https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema4#p45
http://eldorado.ru/
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ʢʠʨʠʣʣʠʮʫ, ʪʦ ʚʤʝʩʪʦ ʙʫʢʚ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʧʨʠ ʚʚʦʜʝ ʪʝʢʩʪʘ ʙʫʜʫʪ ʧʝʯʘʪʘʪʴʩʷ ʙʫʢʚʳ 

ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ (çʰʠʬʨʦʟʘʤʝʥʳè). 

ʐʠʬʨʳ ʟʘʤʝʥʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʦʜʢʣʘʩʩʳ (ʨʘʟʥʦʚʠʜʥʦʩʪʠ): 

- ʰʠʬʨʳ ʦʜʥʦʟʥʘʯʥʦʡ ʟʘʤʝʥʳ (ʤʦʥʦʘʣʬʘʚʠʪʥʳʝ, ʧʨʦʩʪʳʝ ʧʦʜʩʪʘʥʦʚʦʯʥʳʝ). 

ʂʦʣʠʯʝʩʪʚʦ ʰʠʬʨʦʟʘʤʝʥ ʜʣʷ ʢʘʞʜʦʛʦ ʩʠʤʚʦʣʘ ʠʩʭʦʜʥʦʛʦ ʘʣʬʘʚʠʪʘ ʨʘʚʥʦ 1 (| ʄi | = 1 ʜʣʷ 

ʦʜʥʦʛʦ ʩʠʤʚʦʣʘ); 

- ʧʦʣʠʛʨʘʤʤʥʳʝ ʰʠʬʨʳ. ɸʥʘʣʦʛʠʯʝʥ ʧʨʝʜʳʜʫʱʝʤʫ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ 

ʰʠʬʨʦʟʘʤʝʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʘʟʫ ʙʣʦʢ ʩʠʤʚʦʣʦʚ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ (| ʄi | = 1 ʜʣʷ ʙʣʦʢʘ 

ʩʠʤʚʦʣʦʚ); 

- ʦʤʦʬʦʥʠʯʝʩʢʠʝ ʰʠʬʨʳ (ʦʜʥʦʟʚʫʯʥʳʝ, ʤʥʦʛʦʟʥʘʯʥʦʡ ʟʘʤʝʥʳ). ʂʦʣʠʯʝʩʪʚʦ 

ʰʠʬʨʦʟʘʤʝʥ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʠʤʚʦʣʦʚ ʠʩʭʦʜʥʦʛʦ ʘʣʬʘʚʠʪʘ ʙʦʣʴʰʝ 1 (| ʄi | Ó 1 ʜʣʷ ʦʜʥʦʛʦ 

ʩʠʤʚʦʣʘ); 

- ʧʦʣʠʘʣʬʘʚʠʪʥʳʝ ʰʠʬʨʳ (ʤʥʦʛʦʘʣʬʘʚʠʪʥʳʝ). ʉʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʰʠʬʨʦʚ 

ʦʜʥʦʟʥʘʯʥʦʡ ʟʘʤʝʥʳ. ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ ʘʣʬʘʚʠʪʘ ʜʣʷ ʟʘʰʠʬʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʩʠʤʚʦʣʘ ʟʘʚʠʩʠʪ 

ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʪʦʜʘ ʰʠʬʨʦʚʘʥʠʷ (| ʄi | > 1 ʜʣʷ ʦʜʥʦʛʦ ʩʠʤʚʦʣʘ); 

- ʥʝʨʝʛʫʣʷʨʥʳʝ ʰʠʬʨʳ. ʐʠʬʨʦʟʘʤʝʥʳ ʩʦʩʪʦʷʪ ʠʟ ʨʘʟʥʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ. 

ɼʣʷ ʟʘʧʠʩʠ ʠʩʭʦʜʥʳʭ ʠ ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʨʦʛʦ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʘʣʬʘʚʠʪʳ. ɸʣʬʘʚʠʪʳ ʜʣʷ ʟʘʧʠʩʠ ʠʩʭʦʜʥʳʭ ʠ ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʩʦʦʙʱʝʥʠʡ 

ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ. ʉʠʤʚʦʣʳ ʦʙʦʠʭ ʘʣʬʘʚʠʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʫʢʚʘʤʠ, ʠʭ 

ʩʦʯʝʪʘʥʠʷʤʠ, ʯʠʩʣʘʤʠ, ʨʠʩʫʥʢʘʤʠ, ʟʚʫʢʘʤʠ, ʞʝʩʪʘʤʠ ʠ ʪ.ʧ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ʧʣʷʰʫʱʠʭ ʯʝʣʦʚʝʯʢʦʚ ʠʟ ʨʘʩʩʢʘʟʘ ɸ. ʂʦʥʘʥ ɼʦʡʣʘ () ʠ ʨʫʢʦʧʠʩʴ 

ʨʫʥʠʯʝʩʢʦʛʦ ʧʠʩʴʤʘ () ʠʟ ʨʦʤʘʥʘ ɾ. ɺʝʨʥʘ çʇʫʪʝʰʝʩʪʚʠʝ ʢ ʮʝʥʪʨʫ ɿʝʤʣʠè. 

  2. ʐʠʬʨʳ ʦʜʥʦʟʥʘʯʥʦʡ ʟʘʤʝʥʳ  

      ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʶʯʝʡ ʜʣʷ ʣʶʙʦʛʦ ʰʠʬʨʘ ʵʪʦʛʦ ʚʠʜʘ ʥʝ ʧʨʝʚʳʰʘʝʪ n!, 

ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʚ ʘʣʬʘʚʠʪʝ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ n ʟʥʘʯʝʥʠʝ n! ʨʘʩʪʝʪ ʦʯʝʥʴ 

ʙʳʩʪʨʦ (1! = 1, 5! = 120, 10! = 3628800, 15! = 1307674368000). ʇʨʠ ʙʦʣʴʰʠʭ n ʜʣʷ 

ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ n! ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ ʉʪʠʨʣʠʥʛʘ 

.                                                                                                         (1.1) 

ʐʠʬʨ ʎʝʟʘʨʷ. ɼʘʥʥʳʡ ʰʠʬʨ ʙʳʣ ʧʨʠʜʫʤʘʥ ɻʘʝʤ ʖʣʠʝʤ ʎʝʟʘʨʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʠʤ ʚ ʩʚʦʝʡ ʧʝʨʝʧʠʩʢʝ (1 ʚʝʢ ʜʦ ʥ.ʵ.). ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ ʩʫʪʴ ʝʛʦ ʩʦʩʪʦʠʪ ʚ 

ʩʣʝʜʫʶʱʝʤ. ɺʳʧʠʩʳʚʘʝʪʩʷ ʠʩʭʦʜʥʳʡ ʘʣʬʘʚʠʪ (ɸ, ɹ, ..., ʗ), ʟʘʪʝʤ ʧʦʜ ʥʠʤ ʚʳʧʠʩʳʚʘʝʪʩʷ ʪʦʪ 

ʞʝ ʘʣʬʘʚʠʪ, ʥʦ ʩ ʮʠʢʣʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ ʥʘ 3 ʙʫʢʚʳ ʚʣʝʚʦ. 

https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema4#p42
https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema4#p43
https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema4#p44
https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema4#p45
https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema4#p46
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ʈʠʩ.1.2. ʊʘʙʣʠʮʘ ʰʠʬʨʦʟʘʤʝʥ ʜʣʷ ʰʠʬʨʘ ʎʝʟʘʨʷ 

ʇʨʠ ʟʘʰʠʬʨʦʚʢʝ ʙʫʢʚʘ ɸ ʟʘʤʝʥʷʝʪʩʷ ʙʫʢʚʦʡ ɻ, ɹ - ʥʘ ɼ ʠ ʪ. ʜ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʠʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ çɸɹʈɸʄʆɺè ʧʦʩʣʝ ʰʠʬʨʦʚʘʥʠʷ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ çɻɼʋɻʇʉɽè. 

ʇʦʣʫʯʘʪʝʣʴ ʩʦʦʙʱʝʥʠʷ çɻɼʋɻʇʉɽè ʠʱʝʪ ʵʪʠ ʙʫʢʚʳ ʚ ʥʠʞʥʝʡ ʩʪʨʦʢʝ ʠ ʧʦ ʙʫʢʚʘʤ ʥʘʜ ʥʠʤʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʠʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ çɸɹʈɸʄʆɺè. 

ʂʣʶʯʦʤ ʚ ʰʠʬʨʝ ʎʝʟʘʨʷ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʩʜʚʠʛʘ ʥʠʞʥʝʡ ʩʪʨʦʢʠ ʘʣʬʘʚʠʪʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʢʣʶʯʝʡ ʜʣʷ ʚʩʝʭ ʤʦʜʠʬʠʢʘʮʠʡ ʜʘʥʥʦʛʦ ʰʠʬʨʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʘʣʬʘʚʠʪʫ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʨʘʚʥʦ 33. ɺʦʟʤʦʞʥʳ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʰʠʬʨʘ ʎʝʟʘʨʷ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʣʦʟʫʥʛʦʚʳʡ ʰʠʬʨ. 

ʃʦʟʫʥʛʦʚʳʡ ʰʠʬʨ. ɼʣʷ ʜʘʥʥʦʛʦ ʰʠʬʨʘ ʧʦʩʪʨʦʝʥʠʝ ʪʘʙʣʠʮʳ ʰʠʬʨʦʟʘʤʝʥ ʦʩʥʦʚʘʥʦ 

ʥʘ ʣʦʟʫʥʛʝ (ʢʣʶʯʝ) ï ʣʝʛʢʦ ʟʘʧʦʤʠʥʘʝʤʦʤ ʩʣʦʚʝ. ɺʪʦʨʘʷ ʩʪʨʦʢʘ ʪʘʙʣʠʮʳ ʰʠʬʨʦʟʘʤʝʥ 

ʟʘʧʦʣʥʷʝʪʩʷ ʩʥʘʯʘʣʘ ʩʣʦʚʦʤ-ʣʦʟʫʥʛʦʤ (ʧʨʠʯʝʤ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʙʫʢʚʳ ʦʪʙʨʘʩʳʚʘʶʪʩʷ), ʘ 

ʟʘʪʝʤ ʦʩʪʘʣʴʥʳʤʠ ʙʫʢʚʘʤʠ, ʥʝ ʚʦʰʝʜʰʠʝ ʚ ʩʣʦʚʦ-ʣʦʟʫʥʛ, ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ. ʅʘʧʨʠʤʝʨ, 

ʝʩʣʠ ʚʳʙʨʘʥʦ ʩʣʦʚʦ-ʣʦʟʫʥʛ çɼʗɼʀʅɸè, ʪʦ ʪʘʙʣʠʮʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ. 

 

ʈʠʩ. 1.3. ʊʘʙʣʠʮʘ ʰʠʬʨʦʟʘʤʝʥ ʜʣʷ ʣʦʟʫʥʛʦʚʦʛʦ ʰʠʬʨʘ 

ʇʨʠ ʰʠʬʨʦʚʘʥʠʠ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ çɸɹʈɸʄʆɺè ʧʦ ʧʨʠʚʝʜʝʥʥʦʤʫ ʚʳʰʝ ʢʣʶʯʫ 

ʰʠʬʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ çɼʗʇɼʂʄʀè. 

ɺ ʢʘʯʝʩʪʚʝ ʣʦʟʫʥʛʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʠʨʘʪʴ ʬʨʘʟʫ, ʚ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪʴʩʷ ʢʦʥʝʯʥʳʝ 

ʙʫʢʚʳ ʘʣʬʘʚʠʪʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʥʠʞʥʝʡ ʩʪʨʦʢʠ (ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ) ʩʦʩʪʘʚʣʷʝʪ 33! (Ó 10
35

). 

ʇʦʣʠʙʠʘʥʩʢʠʡ ʢʚʘʜʨʘʪ. ʐʠʬʨ ʠʟʦʙʨʝʪʝʥ ʛʨʝʯʝʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʜʝʷʪʝʣʝʤ, 

ʧʦʣʢʦʚʦʜʮʝʤ ʠ ʠʩʪʦʨʠʢʦʤ ʇʦʣʠʙʠʝʤ (III ʚʝʢ ʜʦ ʥ.ʵ.). ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʫʩʩʢʦʤʫ ʘʣʬʘʚʠʪʫ 

ʩʫʪʴ ʰʠʬʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ ʢʚʘʜʨʘʪ 6ʭ6 ʚʳʧʠʩʳʚʘʶʪʩʷ ʙʫʢʚʳ 

(ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ). 

 

ʈʠʩ. 1.4. ʊʘʙʣʠʮʘ ʰʠʬʨʦʟʘʤʝʥ ʜʣʷ ʧʦʣʠʙʠʘʥʩʢʦʛʦ ʢʚʘʜʨʘʪʘ 
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ʐʠʬʨʫʝʤʘʷ ʙʫʢʚʘ ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʢʦʦʨʜʠʥʘʪʳ ʢʚʘʜʨʘʪʘ (ʩʪʨʦʢʘ-ʩʪʦʣʙʝʮ), ʚ ʢʦʪʦʨʦʤ ʦʥʘ 

ʟʘʧʠʩʘʥʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʠʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ çɸɹʈɸʄʆɺè, ʪʦ ʰʠʬʨʦʛʨʘʤʤʘ ï ç11 12 36 

11 32 34 13è. ɺ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʩʦʦʙʱʝʥʠʷ ʧʝʨʝʜʘʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʦʛʦ ʪʝʣʝʛʨʘʬʘ 

(ʩ ʧʦʤʦʱʴʶ ʬʘʢʝʣʦʚ). ɼʣʷ ʢʘʞʜʦʡ ʙʫʢʚʳ ʩʦʦʙʱʝʥʠʷ ʚʥʘʯʘʣʝ ʧʦʜʥʠʤʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ 

ʬʘʢʝʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʦʤʝʨʫ ʩʪʨʦʢʠ ʙʫʢʚʳ, ʘ ʟʘʪʝʤ ʥʦʤʝʨʫ ʩʪʦʣʙʮʘ. 

ʊʶʨʝʤʥʳʡ ʰʠʬʨ. ʕʪʘ ʟʚʫʢʦʚʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʦʣʠʙʠʘʥʩʢʦʛʦ ʢʚʘʜʨʘʪʘ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʟʘʢʣʶʯʝʥʥʳʤʠ. ʉʠʩʪʝʤʘ ʩʦʩʪʦʷʣʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʫʜʘʨʦʚ, ʦʙʦʟʥʘʯʘʶʱʠʭ ʩʪʨʦʢʠ 

ʠ ʩʪʦʣʙʮʳ ʚ ʪʘʙʣʠʮʝ ʩ ʙʫʢʚʘʤʠ ʘʣʬʘʚʠʪʘ. ʆʜʠʥ ʫʜʘʨ, ʘ ʧʦʪʦʤ ʝʱʝ ʜʚʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʩʪʨʦʢʝ 1 ʠ ʩʪʦʣʙʮʫ 2, ʪ.ʝ. ʙʫʢʚʝ ɹ. ʇʘʫʟʘ ʩʣʫʞʠʣʘ ʨʘʟʜʝʣʠʪʝʣʝʤ ʤʝʞʜʫ ʩʪʨʦʢʘʤʠ ʠ 

ʩʪʦʣʙʮʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʰʠʬʨʦʚʘʪʴ ʠʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ çɸɹʈɸʄʆɺè ʤʦʞʥʦ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

 

ʈʠʩ. 1.5. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʶʨʝʤʥʦʛʦ ʰʠʬʨʘ 

ʐʠʬʨʫʶʱʘʷ ʩʠʩʪʝʤʘ ʊʨʠʩʝʤʫʩʘ (ʊʨʠʪʝʤʠʷ). ɺ 1508 ʛ. ʘʙʙʘʪ ʠʟ ɻʝʨʤʘʥʠʠ ʀʦʛʘʥʥ 

ʊʨʠʩʝʤʫʩ ʥʘʧʠʩʘʣ ʧʝʯʘʪʥʫʶ ʨʘʙʦʪʫ ʧʦ ʢʨʠʧʪʦʣʦʛʠʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʇʦʣʠʛʨʘʬʠʷè. ɺ ʵʪʦʡ 

ʢʥʠʛʝ ʦʥ ʚʧʝʨʚʳʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʧʠʩʘʣ ʧʨʠʤʝʥʝʥʠʝ ʰʠʬʨʫʶʱʠʭ ʪʘʙʣʠʮ, ʟʘʧʦʣʥʝʥʥʳʭ 

ʘʣʬʘʚʠʪʦʤ ʚ ʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʘʢʦʛʦ ʰʠʬʨʘ ʟʘʤʝʥʳ ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʙʣʠʮʘ ʜʣʷ ʟʘʧʠʩʠ ʙʫʢʚ ʘʣʬʘʚʠʪʘ ʠ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ (ʠʣʠ ʬʨʘʟʘ). ɺ ʪʘʙʣʠʮʫ 

ʩʥʘʯʘʣʘ ʚʧʠʩʳʚʘʣʦʩʴ ʧʦ ʩʪʨʦʢʘʤ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ, ʧʨʠʯʝʤ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʙʫʢʚʳ 

ʦʪʙʨʘʩʳʚʘʣʠʩʴ. ɿʘʪʝʤ ʵʪʘ ʪʘʙʣʠʮʘ ʜʦʧʦʣʥʷʣʘʩʴ ʥʝ ʚʦʰʝʜʰʠʤʠ ʚ ʥʝʝ ʙʫʢʚʘʤʠ ʘʣʬʘʚʠʪʘ ʧʦ 

ʧʦʨʷʜʢʫ. ʅʘ ʨʠʩ. 1.6 ʠʟʦʙʨʘʞʝʥʘ ʪʘʙʣʠʮʘ ʩ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ çɼʗɼʀʅɸè. 

 

ʈʠʩ.1.6. ʊʘʙʣʠʮʘ ʰʠʬʨʦʟʘʤʝʥ ʜʣʷ ʰʠʬʨʘ ʊʨʠʩʝʤʫʩʘ 

ʂʘʞʜʘʷ ʙʫʢʚʘ ʦʪʢʨʳʪʦʛʦ ʩʦʦʙʱʝʥʠʷ ʟʘʤʝʥʷʝʪʩʷ ʙʫʢʚʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦʜ ʥʝʡ ʚ ʪʦʤ 

ʞʝ ʩʪʦʣʙʮʝ. ɽʩʣʠ ʙʫʢʚʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ, ʪʦ ʜʣʷ ʝʝ ʰʠʬʨʦʚʘʥʠʷ ʙʝʨʫʪ 

ʩʘʤʫʶ ʚʝʨʭʥʶʶ ʙʫʢʚʫ ʩʪʦʣʙʮʘ. ʅʘʧʨʠʤʝʨ, ʠʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ çɸɹʈɸʄʆɺè, 

ʟʘʰʠʬʨʦʚʘʥʥʦʝ ï çɾɿʎɾʋʌʁè. 
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ʐʠʬʨ ʤʘʩʦʥʦʚ. ɺ XVIII ʚ. ʤʘʩʦʥʳ ʩʦʟʜʘʣʠ ʰʠʬʨ, ʯʪʦʙʳ ʩʢʨʳʪʴ ʦʪ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ 

ʩʚʦʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʜʝʣʢʠ. ʂʘʢ ʧʦʚʝʜʘʣʠ ʪʝ, ʢʪʦ ʧʨʝʞʜʝ ʩʦʩʪʦʷʣ ʚ ʨʷʜʘʭ ʵʪʦʛʦ ʦʙʱʝʩʪʚʘ, 

ʤʘʩʦʥʳ ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʦʩʦʙʦʤ ʟʘʩʝʢʨʝʯʠʚʘʥʠʷ, ʚʝʩʴʤʘ ʧʦʭʦʞʠʤ ʥʘ ʰʠʬʨ ʨʦʟʝʥʢʨʝʡʮʝʨʦʚ. ɺ 

çʨʝʰʝʪʢʝè ʠ ʚ ʫʛʣʘʭ ʥʘʭʦʜʷʪʩʷ ʪʦʯʢʠ, ʢʦʪʦʨʳʤʠ ʟʘʤʝʥʷʶʪʩʷ ʙʫʢʚʳ: 

 

ʈʠʩ. 1.7. ʐʠʬʨ ʤʘʩʦʥʦʚ 

ʊʘʢ ʢʘʢ ʢʣʷʪʚʳ ʭʨʘʥʠʪʴ ʪʘʡʥʫ ʥʘʨʫʰʘʣʠʩʴ ʥʝ ʨʘʟ, ʙʦʣʴʰʠʥʩʪʚʦ ɺʝʣʠʢʠʭ ʣʦʞ ʤʘʩʦʥʦʚ 

ʚ ʉʐɸ ʙʦʣʴʰʝ ʥʝ ʧʦʣʴʟʫʶʪʩʷ ʧʠʩʴʤʝʥʥʳʤʠ ʰʠʬʨʘʤʠ, ʧʨʝʜʧʦʯʠʪʘʷ ʧʝʨʝʜʘʚʘʪʴ ʫʩʪʥʳʝ 

ʠʥʩʪʨʫʢʮʠʠ ʚʦ ʚʨʝʤʷ ʟʘʢʨʳʪʳʭ ʨʠʪʫʘʣʦʚ. 

ʉ ʧʦʤʦʱʴʶ ʰʠʬʨʘ ʤʘʩʦʥʦʚ ʤʦʞʥʦ ʣʝʛʢʦ ʨʘʩʰʠʬʨʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ ʬʨʘʟʫ. 

 

ʈʠʩ. 1.8. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʠʬʨʘ ʤʘʩʦʥʦʚ 

ʕʪʦ ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʷʪʩʷ ʚʩʝ ʚʧʝʨʚʳʝ ʚʩʪʫʧʠʚʰʠʝ ʚ ʦʙʱʝʩʪʚʦ 

ʯʣʝʥʳ: Blue Lodge (ʨʫʩ. çɻʦʣʫʙʘʷ (ʉʠʥʷʷ) ʣʦʞʘè). 

ʆʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʰʠʬʨʦʚ ʦʜʥʦʟʥʘʯʥʦʡ ʟʘʤʝʥʳ ʷʚʣʷʝʪʩʷ ʠʭ 

ʣʝʛʢʘʷ ʚʩʢʨʳʚʘʝʤʦʩʪʴ. ʇʨʠ ʚʩʢʨʳʪʠʠ ʰʠʬʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ, 

ʢʦʪʦʨʳʝ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʦʱʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʷʶʪ ʜʦʙʠʪʴʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʧʨʠʝʤʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʚ ʰʠʬʨʦʛʨʘʤʤʘʭ 

ʦʩʪʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʙʫʢʚ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ. ɽʩʣʠ ʚ ʦʪʢʨʳʪʦʤ 

ʩʦʦʙʱʝʥʠʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʢʘʷ-ʣʠʙʦ ʙʫʢʚʘ, ʪʦ ʚ ʰʠʬʨʦʚʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ ʪʘʢʞʝ ʯʘʩʪʦ 

ʙʫʜʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʡ ʩʠʤʚʦʣ. ɽʱʝ ʚ 1412 ʛʦʜʫ ʐʠʭʘʙʘ ʘʣ-ʂʘʣʢʘʰʘʥʜʠ ʚ 

ʩʚʦʝʤ ʪʨʫʜʝ çʉʫʙʭ ʘʣ-ɸʘʰʘè ʧʨʠʚʝʣ ʪʘʙʣʠʮʫ ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʷ ʘʨʘʙʩʢʠʭ ʙʫʢʚ ʚ ʪʝʢʩʪʝ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ʂʦʨʘʥʘ. ɼʣʷ ʨʘʟʥʳʭ ʷʟʳʢʦʚ ʤʠʨʘ ʩʫʱʝʩʪʚʫʶʪ ʧʦʜʦʙʥʳʝ ʪʘʙʣʠʮʳ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʪʘʢʘʷ ʪʘʙʣʠʮʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʊʘʙʣʠʮʘ 1.1 ɺʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʙʫʢʚ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʚ ʪʝʢʩʪʘʭ* 

 



10 

 

 

*) ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʦʷʚʣʝʥʠʷ ʙʫʢʚ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ 

ʧʨʦʙʝʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʪʝʢʩʪʦʚ 

ʦʙʱʠʤ ʦʙʲʝʤʦʤ ʙʦʣʝʝ 1000000 ʩʠʤʚʦʣʦʚ. 

ʉʫʱʝʩʪʚʫʶʪ ʧʦʜʦʙʥʳʝ ʪʘʙʣʠʮʳ ʜʣʷ ʧʘʨ ʙʫʢʚ (ʙʠʛʨʘʤʤ). ʅʘʧʨʠʤʝʨ, ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʤʳʤʠ ʙʠʛʨʘʤʤʘʤʠ ʷʚʣʷʶʪʩʷ çʪʦè, çʥʦè, çʩʪè, çʧʦè, çʝʥè ʠ ʪ.ʜ. ɼʨʫʛʦʡ ʧʨʠʝʤ 

ʚʩʢʨʳʪʠʷ ʰʠʬʨʦʛʨʘʤʤ ʦʩʥʦʚʘʥ ʥʘ ʠʩʢʣʶʯʝʥʠʠ ʚʦʟʤʦʞʥʳʭ ʩʦʯʝʪʘʥʠʡ ʙʫʢʚ. ʅʘʧʨʠʤʝʨ, ʚ 

ʪʝʢʩʪʘʭ (ʝʩʣʠ ʦʥʠ ʥʘʧʠʩʘʥʳ ʙʝʟ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ) ʥʝʣʴʟʷ ʚʩʪʨʝʪʠʪʴ ʩʦʯʝʪʘʥʠʷ çʯʷè, 

çʱʳè, çʴʲè ʠ ʪ.ʧ. 

ɼʣʷ ʫʩʣʦʞʥʝʥʠʷ ʟʘʜʘʯʠ ʚʩʢʨʳʪʠʷ ʰʠʬʨʦʚ ʦʜʥʦʟʥʘʯʥʦʡ ʟʘʤʝʥʳ ʝʱʝ ʚ ʜʨʝʚʥʦʩʪʠ ʧʝʨʝʜ 

ʰʠʬʨʦʚʘʥʠʝʤ ʠʟ ʠʩʭʦʜʥʳʭ ʩʦʦʙʱʝʥʠʡ ʠʩʢʣʶʯʘʣʠ ʧʨʦʙʝʣʳ ʠ/ʠʣʠ ʛʣʘʩʥʳʝ ʙʫʢʚʳ. ɼʨʫʛʠʤ 

ʩʧʦʩʦʙʦʤ, ʟʘʪʨʫʜʥʷʶʱʠʤ ʚʩʢʨʳʪʠʝ, ʷʚʣʷʝʪʩʷ ʰʠʬʨʦʚʘʥʠʝ ʙʠʛʨʘʤʤʘʤʠ (ʧʘʨʘʤʠ ʙʫʢʚ). 

 ʇʦʣʠʛʨʘʤʤʥʳʝ ʰʠʬʨʳ 

 ʇʦʣʠʛʨʘʤʤʥʳʝ ʰʠʬʨʳ ʟʘʤʝʥʳ - ʵʪʦ ʰʠʬʨʳ, ʚ ʢʦʪʦʨʳʭ ʦʜʥʘ ʰʠʬʨʦʟʘʤʝʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʤ ʩʠʤʚʦʣʘʤ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ. 

ɹʠʛʨʘʤʤʥʳʡ ʰʠʬʨ ʇʦʨʪʳ. ʐʠʬʨ ʇʦʨʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʠʤ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʠʟʚʝʩʪʥʳʤ ʙʠʛʨʘʤʤʥʳʤ ʰʠʬʨʦʤ. ʈʘʟʤʝʨ ʝʛʦ ʪʘʙʣʠʮʳ ʩʦʩʪʘʚʣʷʣ 20 ʭ 20 

ʷʯʝʝʢ; ʥʘʚʝʨʭʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʩʣʝʚʘ ʚʝʨʪʠʢʘʣʴʥʦ ʟʘʧʠʩʳʚʘʣʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʘʣʬʘʚʠʪ (ʚ ʥʝʤ 

ʥʝ ʙʳʣʦ ʙʫʢʚ J, ʂ, U, W, X ʠ Z). ɺ ʷʯʝʡʢʘʭ ʪʘʙʣʠʮʳ ʤʦʛʣʠ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʣʶʙʳʝ ʯʠʩʣʘ, 

ʙʫʢʚʳ ʠʣʠ ʩʠʤʚʦʣʳ - ʩʘʤ ɼʞʦʚʘʥʥʠ ʇʦʨʪʘ ʧʦʣʴʟʦʚʘʣʩʷ ʩʠʤʚʦʣʘʤʠ - ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 

ʩʦʜʝʨʞʠʤʦʝ ʥʠ ʦʜʥʦʡ ʠʟ ʷʯʝʝʢ ʥʝ ʧʦʚʪʦʨʷʣʦʩʴ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ ʪʘʙʣʠʮʘ 

ʰʠʬʨʦʟʘʤʝʥ ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 
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ʈʠʩ. 1.9. ʊʘʙʣʠʮʘ ʰʠʬʨʦʟʘʤʝʥ ʜʣʷ ʰʠʬʨʘ ʇʦʨʪʳ 

ʐʠʬʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʘʨʘʤʠ ʙʫʢʚ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. ʇʝʨʚʘʷ ʙʫʢʚʘ ʧʘʨʳ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʨʦʢʫ ʰʠʬʨʦʟʘʤʝʥʳ, ʚʪʦʨʘʷ - ʥʘ ʩʪʦʣʙʝʮ. ɺ ʩʣʫʯʘʝ ʥʝʯʝʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʫʢʚ 

ʚ ʠʩʭʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ ʢ ʥʝʤʫ ʜʦʙʘʚʣʷʝʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʩʠʤʚʦʣ (çʧʫʩʪʦʡ ʟʥʘʢè). 

ʅʘʧʨʠʤʝʨ, ʠʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ çɸɹ ʈɸ ʄʆ ɺè, ʟʘʰʠʬʨʦʚʘʥʥʦʝ ï ç002 466 355 093è. ɺ 

ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʩʠʤʚʦʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʫʢʚʘ çʗè. 

ʐʠʬʨ Playfair (ʘʥʛʣ. çʏʝʩʪʥʘʷ ʠʛʨʘè). ɺ ʥʘʯʘʣʝ 1850-ʭ ʛʛ. ʏʘʨʣʟ ʋʠʪʩʪʦʥ ʧʨʠʜʫʤʘʣ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʧʨʷʤʦʫʛʦʣʴʥʳʡ ʰʠʬʨè. ʃʝʦʥ ʇʣʝʡʬʝʨ, ʙʣʠʟʢʠʡ ʜʨʫʛ ʋʠʪʩʪʦʥʘ, ʨʘʩʩʢʘʟʘʣ 

ʦʙ ʵʪʦʤ ʰʠʬʨʝ ʚʦ ʚʨʝʤʷ ʦʬʠʮʠʘʣʴʥʦʛʦ ʦʙʝʜʘ ʚ 1854 ʛ. ʤʠʥʠʩʪʨʫ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʣʦʨʜʫ 

ʇʘʣʴʤʝʨʩʪʦʥʫ ʠ ʧʨʠʥʮʫ ɸʣʴʙʝʨʪʫ. ɸ ʧʦʩʢʦʣʴʢʫ ʇʣʝʡʬʝʨ ʙʳʣ ʭʦʨʦʰʦ ʠʟʚʝʩʪʝʥ ʚ ʚʦʝʥʥʳʭ ʠ 

ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʭ ʢʨʫʛʘʭ, ʪʦ ʟʘ ʪʚʦʨʝʥʠʝʤ ʋʠʪʩʪʦʥʘ ʥʘʚʝʯʥʦ ʟʘʢʨʝʧʠʣʦʩʴ ʥʘʟʚʘʥʠʝ çʰʠʬʨ 

ʇʣʝʡʬʝʨʘè. 
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ɼʘʥʥʳʡ ʰʠʬʨ ʩʪʘʣ ʧʝʨʚʳʤ ʙʫʢʚʝʥʥʳʤ ʙʠʛʨʘʤʤʥʳʤ ʰʠʬʨʦʤ (ʚ ʙʠʛʨʘʤʤʥʦʡ ʪʘʙʣʠʮʝ 

ʇʦʨʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʠʤʚʦʣʳ, ʘ ʥʝ ʙʫʢʚʳ). ʆʥ ʙʳʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʝʢʨʝʪʥʦʩʪʠ ʪʝʣʝʛʨʘʬʥʦʡ ʩʚʷʟʠ ʠ ʧʨʠʤʝʥʷʣʩʷ ʙʨʠʪʘʥʩʢʠʤʠ ʚʦʡʩʢʘʤʠ ʚ ɸʥʛʣʦ-ʙʫʨʩʢʦʡ ʠ 

ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʘʭ. ʀʤ ʧʦʣʴʟʦʚʘʣʘʩʴ ʪʘʢʞʝ ʘʚʩʪʨʘʣʠʡʩʢʘʷ ʩʣʫʞʙʘ ʙʝʨʝʛʦʚʦʡ ʦʭʨʘʥʳ 

ʦʩʪʨʦʚʦʚ ʚʦ ʚʨʝʤʷ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. 

ʐʠʬʨ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʰʠʬʨʦʚʘʥʠʝ ʧʘʨ ʩʠʤʚʦʣʦʚ (ʙʠʛʨʘʤʤ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦʪ 

ʰʠʬʨ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʢ ʚʟʣʦʤʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʰʠʬʨʦʤ ʧʨʦʩʪʦʡ ʟʘʤʝʥʳ, ʪʘʢ ʢʘʢ 

ʟʘʪʨʫʜʥʷʝʪʩʷ ʯʘʩʪʦʪʥʳʡ ʘʥʘʣʠʟ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥ, ʥʦ ʥʝ ʜʣʷ 26 ʚʦʟʤʦʞʥʳʭ ʩʠʤʚʦʣʦʚ 

(ʣʘʪʠʥʩʢʠʡ ʘʣʬʘʚʠʪ), ʘ ʜʣʷ 26 ʭ 26 = 676 ʚʦʟʤʦʞʥʳʭ ʙʠʛʨʘʤʤ. ɸʥʘʣʠʟ ʯʘʩʪʦʪʳ ʙʠʛʨʘʤʤ 

ʚʦʟʤʦʞʝʥ, ʥʦ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʪʨʫʜʥʳʤ ʠ ʪʨʝʙʫʝʪ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ 

ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ. 

ɼʣʷ ʰʠʬʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʙʠʪʴ ʝʛʦ ʥʘ ʙʠʛʨʘʤʤʳ (ʛʨʫʧʧʳ ʠʟ ʜʚʫʭ 

ʩʠʤʚʦʣʦʚ), ʧʨʠ ʵʪʦʤ, ʝʩʣʠ ʚ ʙʠʛʨʘʤʤʝ ʚʩʪʨʝʪʷʪʩʷ ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʩʠʤʚʦʣʘ, ʪʦ ʤʝʞʜʫ ʥʠʤʠ 

ʜʦʙʘʚʣʷʝʪʩʷ ʟʘʨʘʥʝʝ ʦʛʦʚʦʨʝʥʥʳʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʩʠʤʚʦʣ (ʚ ʦʨʠʛʠʥʘʣʝ ï X, ʜʣʷ ʨʫʩʩʢʦʛʦ 

ʘʣʬʘʚʠʪʘ - ʗ). ʅʘʧʨʠʤʝʨ, çʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝè ʩʪʘʥʦʚʠʪʩʷ çʟʘ ʰʠ ʬʨ ʦʚ ʘʥ ʥʦ ʝʩ 

ʦʗ ʦʙ ʱʝ ʥʠ ʝʗè. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʚʦʡ ʪʘʙʣʠʮʳ ʚʳʙʠʨʘʝʪʩʷ ʣʦʟʫʥʛ ʠ ʜʘʣʝʝ ʦʥʘ 

ʟʘʧʦʣʥʷʝʪʩʷ ʧʦ ʧʨʘʚʠʣʘʤ ʰʠʬʨʫʶʱʝʡ ʩʠʩʪʝʤʳ ʊʨʠʩʝʤʫʩʘ. ʅʘʧʨʠʤʝʨ, ʣʦʟʫʥʛ çɼʗɼʀʅɸè 

 

ʈʠʩ.1.10. ʂʣʶʯʝʚʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʰʠʬʨʘ Playfair 

ɿʘʪʝʤ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʣʝʜʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤʠ, ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʰʠʬʨʦʚʳʚʘʥʠʝ ʧʘʨ 

ʩʠʤʚʦʣʦʚ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ: 

1. ɽʩʣʠ ʩʠʤʚʦʣʳ ʙʠʛʨʘʤʤʳ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʜʥʦʡ ʩʪʨʦʢʝ, ʪʦ ʵʪʠ 

ʩʠʤʚʦʣʳ ʟʘʤʝʱʘʶʪʩʷ ʥʘ ʩʠʤʚʦʣʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʙʣʠʞʘʡʰʠʭ ʩʪʦʣʙʮʘʭ ʩʧʨʘʚʘ ʦʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʤʚʦʣʦʚ. ɽʩʣʠ ʩʠʤʚʦʣ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʠʤ ʚ ʩʪʨʦʢʝ, ʪʦ ʦʥ ʟʘʤʝʥʷʝʪʩʷ ʥʘ 

ʧʝʨʚʳʡ ʩʠʤʚʦʣ ʵʪʦʡ ʞʝ ʩʪʨʦʢʠ. 

2. ɽʩʣʠ ʩʠʤʚʦʣʳ ʙʠʛʨʘʤʤʳ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʜʥʦʤ ʩʪʦʣʙʮʝ, ʪʦ ʦʥʠ 

ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʩʠʤʚʦʣʳ ʪʦʛʦ ʞʝ ʩʪʦʣʙʮʘ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʥʠʤʠ. ɽʩʣʠ 

ʩʠʤʚʦʣ ʷʚʣʷʝʪʩʷ ʥʠʞʥʠʤ ʚ ʩʪʦʣʙʮʝ, ʪʦ ʦʥ ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʧʝʨʚʳʡ ʩʠʤʚʦʣ ʵʪʦʛʦ ʞʝ ʩʪʦʣʙʮʘ. 
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3. ɽʩʣʠ ʩʠʤʚʦʣʳ ʙʠʛʨʘʤʤʳ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʩʪʦʣʙʮʘʭ ʠ ʨʘʟʥʳʭ 

ʩʪʨʦʢʘʭ, ʪʦ ʦʥʠ ʟʘʤʝʥʷʶʪʩʷ ʥʘ ʩʠʤʚʦʣʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʪʝʭ ʞʝ ʩʪʨʦʢʘʭ, ʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʜʨʫʛʠʤ ʫʛʣʘʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. 

ʇʨʠʤʝʨ ʰʠʬʨʦʚʘʥʠʷ. 

- ʙʠʛʨʘʤʤʘ çʟʘè ʬʦʨʤʠʨʫʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ï ʟʘʤʝʥʷʝʪʩʷ ʥʘ çʞʙè; 

- ʙʠʛʨʘʤʤʘ çʰʠè ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʤ ʩʪʦʣʙʮʝ ï ʟʘʤʝʥʷʝʪʩʷ ʥʘ çʶʝè; 

- ʙʠʛʨʘʤʤʘ çʬʨè ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ ʩʪʨʦʢʝ ï ʟʘʤʝʥʷʝʪʩʷ ʥʘ çʭʩè; 

- ʙʠʛʨʘʤʤʘ çʦʚè ʬʦʨʤʠʨʫʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ï ʟʘʤʝʥʷʝʪʩʷ ʥʘ çʡʞè; 

- ʙʠʛʨʘʤʤʘ çʘʥè ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ ʩʪʨʦʢʝ ï ʟʘʤʝʥʷʝʪʩʷ ʥʘ çʙʘè; 

- ʙʠʛʨʘʤʤʘ çʥʦè ʬʦʨʤʠʨʫʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ï ʟʘʤʝʥʷʝʪʩʷ ʥʘ çʘʤè; 

- ʙʠʛʨʘʤʤʘ çʝʩè ʬʦʨʤʠʨʫʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ï ʟʘʤʝʥʷʝʪʩʷ ʥʘ çʛʪè; 

- ʙʠʛʨʘʤʤʘ çʦʷè ʬʦʨʤʠʨʫʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ï ʟʘʤʝʥʷʝʪʩʷ ʥʘ çʢʘè; 

- ʙʠʛʨʘʤʤʘ çʦʙè ʬʦʨʤʠʨʫʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ï ʟʘʤʝʥʷʝʪʩʷ ʥʘ çʧʘè; 

- ʙʠʛʨʘʤʤʘ çʱʝè ʬʦʨʤʠʨʫʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ï ʟʘʤʝʥʷʝʪʩʷ ʥʘ çʰʸè; 

- ʙʠʛʨʘʤʤʘ çʥʠè ʬʦʨʤʠʨʫʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ï ʟʘʤʝʥʷʝʪʩʷ ʥʘ çʘʥè; 

- ʙʠʛʨʘʤʤʘ çʝʷè ʬʦʨʤʠʨʫʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ï ʟʘʤʝʥʷʝʪʩʷ ʥʘ çʛʠè. 

ʐʠʬʨʦʛʨʘʤʤʘ ï çʞʙ ʶʝ ʭʩ ʡʞ ʙʘ ʘʤ ʛʪ ʢʘ ʧʘ ʰʸ ʘʥ ʛʠè. 

ɼʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʚʝʨʩʠʶ ʵʪʠʭ ʧʨʘʚʠʣ, ʦʪʢʠʜʳʚʘʷ 

ʩʠʤʚʦʣʳ ʗ (ʠʣʠ ʍ), ʝʩʣʠ ʦʥʠ ʥʝ ʥʝʩʫʪ ʩʤʳʩʣʘ ʚ ʠʩʭʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ. 

ʐʠʬʨ ʍʠʣʣʘ. ʇʝʨʚʳʡ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʫʝʤʳʡ ʩʧʦʩʦʙ ʰʠʬʨʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʝʙʨʳ ʙʳʣ ʧʨʠʜʫʤʘʥ ʚ 1929 ʛ. ʤʘʪʝʤʘʪʠʢʦʤ ʃʝʩʪʝʨʦʤ ʍʠʣʣʦʤ - 

ʧʨʦʬʝʩʩʦʨʦʤ ʠʟ ʍʘʥʪʝʨ-ʢʦʣʣʝʜʞʘ ʚ ʅʴʶ-ʁʦʨʢʝ, ʩʪʘʪʴʷ ʢʦʪʦʨʦʛʦ çCryptography in an 

Algebraic Alphabetè ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʞʫʨʥʘʣʝ çThe American Mathematical Monthlyè. 

ʂʘʞʜʦʡ ʙʫʢʚʝ ʘʣʬʘʚʠʪʘ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʯʠʩʣʦ. ɼʣʷ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʩʪʝʡʰʫʶ ʩʭʝʤʫ: ɸ = 0, ɹ = 1, ..., ʗ = 32. ɼʣʷ ʟʘʰʠʬʨʦʚʘʥʠʷ ʙʣʦʢ ʠʩʭʦʜʥʦʛʦ 

ʩʦʦʙʱʝʥʠʷ ʠʟ n ʙʫʢʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ n-ʤʝʨʥʳʡ ʚʝʢʪʦʨ ʯʠʩʝʣ ʠ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʤʘʪʨʠʮʫ 

ʨʘʟʤʝʨʦʤ n x n ʧʦ ʤʦʜʫʣʶ 33. ɼʘʥʥʘʷ ʤʘʪʨʠʮʘ, ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʜʦʚʦʡ ʪʘʙʣʠʮʝʡ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʙʫʢʚ ʘʣʬʘʚʠʪʘ ʩ ʯʠʩʣʘʤʠ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʟʘʰʠʬʨʦʚʘʥʠʷ. ɼʣʷ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ 

ʦʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ
1
 ʧʦ ʤʦʜʫʣʶ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʪʨʠʛʨʘʤʤʥʳʭ ʟʘʤʝʥ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʤʘʪʨʠʮʳ 

ʟʘʰʠʬʨʦʚʘʥʠʷ / ʨʘʩʰʠʬʨʦʚʘʥʠʷ. 

 

ʈʠʩ. 1.11 ʄʘʪʨʠʮʳ ʟʘʰʠʬʨʦʚʘʥʠʷ / ʨʘʩʰʠʬʨʦʚʘʥʠʷ 
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ʀʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ çɸɹʈɸʄʆɺè, ʜʦʧʦʣʥʝʥʥʦʝ ʜʚʫʤʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʙʫʢʚʘʤʠ 

çʷʷè (ʜʣʷ ʢʨʘʪʥʦʩʪʠ ʪʨʝʤ), ʧʦʩʣʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʙʫʢʚ ʩ ʯʠʩʣʘʤʠ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ ç0 1 17     0 13 15     2 32 32è. ʇʦʩʣʝ ʧʝʨʝʤʥʦʞʝʥʠʷ ʪʨʦʝʢ ʯʠʩʝʣ ʥʘ ʤʘʪʨʠʮʫ 

ʟʘʰʠʬʨʦʚʘʥʠʷ ʰʠʬʨʦʛʨʘʤʤʘ ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ ç11 32 8     3 28 17     17 11 24è (ʠʣʠ ʚ 

ʙʫʢʚʝʥʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ çʂʗɿ ɻʔʈ ʈʂʏè). 

ɸɹʈ - 0 1 17 

(6 * 0 + 27 * 1 + 1 * 17) mod 33 

= 11 

 

 (ʂ) 

(13 * 0 + 16 * 1 + 32 * 17) mod 

33 = 32 

 

 (ʗ) 

(18 * 0 + 17 * 1 + 15 * 17) mod 

33 = 8 

 

 (ɿ) 

ɸʄʆ - 0 13 15 

(6 * 0 + 27 * 13 + 1 * 15) mod 33 

= 3 

 

 (ɻ) 

(13 * 0 + 16 * 13 + 32 * 15) mod 

33 = 28 

 

 (ʔ) 

(28 * 0 + 17 * 13 + 15 * 15) mod 

33 = 17 

 

 (ʈ) 

ɺʷʷ - 2 32 32 

(6 * 2 + 27 * 32 + 1 * 32) mod 33 

= 17 

 

 (ʈ) 

(13 * 2 + 16 * 32 + 32 * 32) mod 

33 = 11 

 

 (ʂ) 

(28 * 2 + 17 * 32 + 15 * 32) mod 

33 = 24 

 

 (ʏ) 

ɼʣʷ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʪʨʦʡʢʠ ʯʠʩʝʣ ʰʠʬʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʫʤʥʦʞʠʪʴ ʥʘ ʤʘʪʨʠʮʫ 

ʨʘʩʰʠʬʨʦʚʘʥʠʷ. 

ʂʗɿ - 11 32 8 

(2 * 11 + 26 * 32 + 17 * 8) mod 33 

= 0 

 

 (ɸ) 

(26 * 11 + 20 * 32 + 4 * 8) mod 33  
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= 1  (ɹ) 

(13 * 11 + 30 * 32 + 21 * 8) mod 

33 = 17 

 

 (ʈ) 

ɻʔʈ - 3 28 17 

(2 * 3 + 26 * 28 + 17 * 17) mod 33 

= 0 

 

 (ɸ) 

(26 * 3 + 20 * 28 + 4 * 17) mod 33 

= 13 

 

 (ʄ) 

(13 * 3 + 30 * 28 + 21 * 17) mod 

33 = 15 

 

 (ʆ) 

ʈʂʏ - 17 11 24 

(2 * 17 + 26 * 11 + 17 * 24) mod 

33 = 2 

 

 (ɺ) 

(26 * 17 + 20 * 11 + 4 * 24) mod 

33 = 32 

 

 (ʷ) 

(13 * 17 + 30 * 11 + 21 * 24) mod 

33 = 32 

 

 (ʷ) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʥʘʙʦʨ ʯʠʩʝʣ ç0 1 17     0 13 15     2 32 32è, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʩʭʦʜʥʦʤʫ ʩʦʦʙʱʝʥʠʶ ʩʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʩʠʤʚʦʣʘʤʠ çɸɹʈɸʄʆɺʷʷè. 

1
ʆʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ - ʤʘʪʨʠʮʘ A

-1
, ʧʨʠ ʫʤʥʦʞʝʥʠʠ ʥʘ ʢʦʪʦʨʫʶ, ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ A 

ʜʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʜʠʥʠʯʥʫʶ ʤʘʪʨʠʮʫ E. 

 ʆʤʦʬʦʥʠʯʝʩʢʠʝ ʰʠʬʨʳ 

 ɼʨʫʛʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʚʳʰʝʥʠʷ ʩʪʦʡʢʦʩʪʠ ʰʠʬʨʦʚ ʟʘʤʝʥʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʢʘʞʜʦʝ ʤʥʦʞʝʩʪʚʦ ʰʠʬʨʦʦʙʦʟʥʘʯʝʥʠʡ ʄi ʩʦʜʝʨʞʘʣʦ ʙʦʣʝʝ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʦʛʦ ʰʠʬʨʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʙʫʢʚʫ (ʝʩʣʠ ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ 

ʩʦʦʙʱʝʥʠʠ) ʟʘʤʝʥʷʶʪ ʥʘ ʨʘʟʥʳʝ ʰʠʬʨʦʟʘʤʝʥʳ ʠʟ ʄi. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʢʨʳʪʴ ʠʩʪʠʥʥʫʶ 

ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʙʫʢʚ ʦʪʢʨʳʪʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʦʤʦʬʦʥʦʚ. ɺ 1401 ʛ. ʉʠʤʝʦʥʝ ʜʝ ʂʨʝʤʘ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʙʣʠʮʳ 

ʦʤʦʬʦʥʦʚ ʜʣʷ ʩʦʢʨʳʪʠʷ ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʷ ʛʣʘʩʥʳʭ ʙʫʢʚ ʚ ʪʝʢʩʪʝ ʧʨʠ ʧʦʤʦʱʠ ʙʦʣʝʝ ʯʝʤ 

ʦʜʥʦʡ ʰʠʬʨʦʟʘʤʝʥʳ. ʊʘʢʠʝ ʰʠʬʨʳ ʧʦʟʞʝ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴʩʷ ʰʠʬʨʘʤʠ ʤʥʦʛʦʟʥʘʯʥʦʡ 

ʟʘʤʝʥʳ ʠʣʠ ʦʤʦʬʦʥʘʤʠ
2
. ʆʥʠ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ ʚ XV ʚʝʢʝ. ɺ ʢʥʠʛʝ çʊʨʘʢʪʘʪ ʦ ʰʠʬʨʘʭè 

ʃʝʦʥʘ ɹʘʪʪʠʩʪʳ ɸʣʴʙʝʨʪʠ (ʠʪʘʣʴʷʥʩʢʠʡ ʫʯʝʥʳʡ, ʘʨʭʠʪʝʢʪʦʨ, ʪʝʦʨʝʪʠʢ ʠʩʢʫʩʩʪʚʘ, ʩʝʢʨʝʪʘʨʴ 

ʧʘʧʳ ʂʣʠʤʝʥʪʠʷ XII), ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ 1466 ʛ., ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʰʠʬʨʘ ʟʘʤʝʥʳ, ʚ 
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ʢʦʪʦʨʦʤ ʢʘʞʜʦʡ ʙʫʢʚʝ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʝʩʢʦʣʴʢʦ ʵʢʚʠʚʘʣʝʥʪʦʚ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʙʫʢʚʳ ʚ ʦʪʢʨʳʪʦʤ ʪʝʢʩʪʝ. ʊʘʢ, ʝʩʣʠ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʪʦ ʯʠʩʣʦ ʰʠʬʨʦʟʘʤʝʥ ʜʣʷ ʙʫʢʚʳ ʆ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 94, ʜʣʷ ʙʫʢʚʳ ɽ ï 

71 ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʰʠʬʨʦʟʘʤʝʥʘ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ 3 ʮʠʬʨ ʠ ʠʭ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʚʥʦ 1000. ʅʘ ʨʠʩ.1.12 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʪʘʙʣʠʮʳ ʰʠʬʨʦʟʘʤʝʥ. 

 

ʈʠʩ.1.12. ʌʨʘʛʤʝʥʪ ʪʘʙʣʠʮʳ ʰʠʬʨʦʟʘʤʝʥ ʜʣʷ ʩʠʩʪʝʤʳ ʦʤʦʬʦʥʦʚ 

ʇʨʠ ʰʠʬʨʦʚʘʥʠʠ ʩʠʤʚʦʣ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʣʶʙʫʶ ʰʠʬʨʦʟʘʤʝʥʫ ʠʟ 

ʩʚʦʝʛʦ ʩʪʦʣʙʮʘ. ɽʩʣʠ ʩʠʤʚʦʣ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʪʦʨʥʦ, ʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ 

ʰʠʬʨʦʟʘʤʝʥʳ. ʅʘʧʨʠʤʝʨ, ʠʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ çɸɹʈɸʄʆɺè ʧʦʩʣʝ ʰʠʬʨʦʚʘʥʠʷ ʤʦʞʝʪ 

ʚʳʛʣʷʜʝʪʴ ç357 990 374 678 037 828 175è. 

ʂʥʠʞʥʳʡ ʰʠʬʨ. ɿʘʤʝʪʥʳʤ ʚʢʣʘʜʦʤ ʛʨʝʯʝʩʢʦʛʦ ʫʯʝʥʦʛʦ ʕʥʝʷ ʊʘʢʪʠʢʘ ʚ 

ʢʨʠʧʪʦʛʨʘʬʠʶ ʷʚʣʷʝʪʩʷ ʧʨʝʜʣʦʞʝʥʥʳʡ ʠʤ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʢʥʠʞʥʳʡ ʰʠʬʨ, ʦʧʠʩʘʥʥʳʡ ʚ 

ʩʦʯʠʥʝʥʠʠ çʆʙ ʦʙʦʨʦʥʝ ʫʢʨʝʧʣʸʥʥʳʭ ʤʝʩʪè. ʕʥʝʡ ʧʨʝʜʣʦʞʠʣ ʧʨʦʢʘʣʳʚʘʪʴ ʤʘʣʦʟʘʤʝʪʥʳʝ 

ʜʳʨʢʠ ʚ ʢʥʠʛʝ ʠʣʠ ʚ ʜʨʫʛʦʤ ʜʦʢʫʤʝʥʪʝ ʥʘʜ ʙʫʢʚʘʤʠ ʩʝʢʨʝʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. ʀʥʪʝʨʝʩʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʝ ʛʝʨʤʘʥʩʢʠʝ ʰʧʠʦʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʥʘʣʦʛʠʯʥʳʡ 

ʰʠʬʨ, ʟʘʤʝʥʠʚ ʜʳʨʢʠ ʥʘ ʪʦʯʢʠ, ʥʘʥʦʩʠʤʳʝ ʩʠʤʧʘʪʠʯʝʩʢʠʤʠ ʯʝʨʥʠʣʘʤʠ
3
 ʥʘ ʙʫʢʚʳ ʛʘʟʝʪʥʦʛʦ 

ʪʝʢʩʪʘ. 

ʇʦʩʣʝ ʧʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʢʥʠʞʥʳʡ ʰʠʬʨ ʧʨʠʦʙʨʝʣ ʠʥʦʡ ʚʠʜ. ʐʠʬʨʦʟʘʤʝʥʘ ʜʣʷ 

ʢʘʞʜʦʡ ʙʫʢʚʳ ʦʧʨʝʜʝʣʷʣʘʩʴ ʥʘʙʦʨʦʤ ʮʠʬʨ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʣʠ ʥʘ ʥʦʤʝʨ ʩʪʨʘʥʠʮʳ, ʩʪʨʦʢʠ ʠ 

ʧʦʟʠʮʠʠ ʚ ʩʪʨʦʢʝ. ʂʦʣʠʯʝʩʪʚʦ ʢʥʠʛ, ʠʟʜʘʥʥʳʭ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʷʚʣʷʝʪʩʷ 

ʚʝʣʠʯʠʥʦʡ ʦʛʨʘʥʠʯʝʥʥʦʡ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʷʚʥʦ ʤʝʥʴʰʝ, ʯʝʤ 15!). ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʣʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʳ ʧʦ ʠʟʜʘʥʠʷʤ ʜʝʣʘʝʪ ʧʨʦʮʝʜʫʨʫ ʚʩʢʨʳʪʠʷ ʰʠʬʨʦʛʨʘʤʤ ʧʦʯʪʠ ʥʝ 

ʚʳʧʦʣʥʠʤʦʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʥʠʞʥʳʡ ʰʠʬʨ ʦʪʥʦʩʷʪ ʢ ʢʘʪʝʛʦʨʠʠ ʩʦʚʝʨʰʝʥʥʳʭ. 

ɺʘʨʠʘʥʪʥʳʝ ʰʠʬʨʳ . ɺʘʨʠʘʥʪʥʳʝ ʰʠʬʨʳ ʥʘʧʦʤʠʥʘʶʪ ʧʦʣʠʙʠʘʥʩʢʠʡ ʢʚʘʜʨʘʪ, ʥʦ 

ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʜʚʘ ʙʫʢʚʝʥʥʳʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. ɺ ʢʚʘʜʨʘʪ 

https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema19#simpa
https://sites.google.com/site/anisimovkhv/learning/kripto/lecture/tema4#shifr_polibii
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(ʧʨʷʤʦʫʛʦʣʴʥʠʢ) ʰʠʬʨʦʟʘʤʝʥ ʚʥʘʯʘʣʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ ʙʝʟ ʧʦʚʪʦʨʷʶʱʠʭʩʷ 

ʙʫʢʚ, ʘ ʟʘʪʝʤ ʜʦʧʦʣʥʷʝʪʩʷ ʥʝ ʚʦʰʝʜʰʠʤʠ ʚ ʥʝʛʦ ʙʫʢʚʘʤʠ ʧʦ ʧʦʨʷʜʢʫ ʩʣʝʜʦʚʘʥʠʷ ʚ ʘʣʬʘʚʠʪʝ. 

ʂʘʞʜʦʡ ʩʪʨʦʢʝ ʠ ʩʪʦʣʙʮʫ ʢʚʘʜʨʘʪʘ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦ ʜʚʝ ʙʫʢʚʳ ʘʣʬʘʚʠʪʘ. ɹʫʢʚʳ 

ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʥʝ ʜʦʣʞʥʳ ʧʦʚʪʦʨʷʪʴʩʷ. 

 

ʈʠʩ. 1.13. ʇʨʠʤʝʨ ʪʘʙʣʠʮʳ ʰʠʬʨʦʟʘʤʝʥ ʚʘʨʠʘʥʪʥʦʛʦ ʰʠʬʨʘ ʩ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ 

çɼʗɼʀʅɸè 

ʂʦʤʙʠʥʘʮʠʠ ʙʫʢʚ-ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʘ ʜʘʶʪ ʧʦ ʚʦʩʝʤʴ ʰʠʬʨʦʟʘʤʝʥ ʜʣʷ 

ʢʘʞʜʦʡ ʙʫʢʚʳ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʙʫʢʚʳ ɼ ʚʦʟʤʦʞʥʳ 

ʰʠʬʨʦʟʘʤʝʥʳ: ʌʁ,ʁʌ, ʌʎ, ʎʌ, ʓʁ, ʁʓ, ʓʎ ʠ ʎʓ. ɼʣʷ ʪʘʙʣʠʮʳ ʰʠʬʨʦʟʘʤʝʥ, 

ʧʨʠʚʝʜʝʥʥʦʡ ʠʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ çɸɹʈɸʄʆɺè ʤʦʞʝʪ ʙʳʪʴ ʟʘʰʠʬʨʦʚʘʥʦ ʢʘʢ çʓɿ ʓʍ ʆʎ 

ɿʌ ɻʈ ʈʑ ɸʁè. 

2
ʆʤʦʬʦʥʳ (ʛʨʝʯ. homos - ʦʜʠʥʘʢʦʚʳʡ ʠ phone - ʟʚʫʢ) - ʩʣʦʚʘ, ʢʦʪʦʨʳʝ ʟʚʫʯʘʪ ʦʜʠʥʘʢʦʚʦ, ʥʦ 

ʧʠʰʫʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ ʠ ʠʤʝʶʪ ʨʘʟʥʦʝ ʟʥʘʯʝʥʠʝ. 

3
ʉʠʤʧʘʪʠʯʝʩʢʠʝ (ʥʝʚʠʜʠʤʳʝ) ʯʝʨʥʠʣʘ ð ʯʝʨʥʠʣʘ, ʟʘʧʠʩʠ ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ 

ʠʟʥʘʯʘʣʴʥʦ ʥʝʚʠʜʠʤʳʤʠ ʠ ʩʪʘʥʦʚʷʪʩʷ ʚʠʜʠʤʳʤʠ ʪʦʣʴʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʥʘʛʨʝʚ, 

ʦʩʚʝʱʝʥʠʝ, ʭʠʤʠʯʝʩʢʠʡ ʧʨʦʷʚʠʪʝʣʴ ʠ ʪ. ʜ.). 

ʇʦʣʠʘʣʬʘʚʠʪʥʳʝ ʰʠʬʨʳ 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʦʣʠʘʣʬʘʚʠʪʥʳʝ ʰʠʬʨʳ ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʰʠʬʨʦʚ ʦʜʥʦʟʥʘʯʥʦʡ 

ʟʘʤʝʥʳ ʠ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʧʦʩʦʙʦʤ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʘʣʬʘʚʠʪʘ ʜʣʷ ʟʘʰʠʬʨʦʚʘʥʠʷ 

ʦʜʥʦʛʦ ʩʠʤʚʦʣʘ. 

ɼʠʩʢ ɸʣʴʙʝʨʪʠ. ɺ çʊʨʘʢʪʘʪʝ ʦ ʰʠʬʨʘʭè ɸʣʴʙʝʨʪʠ ʧʨʠʚʦʜʠʪ ʧʝʨʚʦʝ ʪʦʯʥʦʝ ʦʧʠʩʘʥʠʝ 

ʤʥʦʛʦʘʣʬʘʚʠʪʥʦʛʦ ʰʠʬʨʘ ʥʘ ʦʩʥʦʚʝ ʰʠʬʨʦʚʘʣʴʥʦʛʦ ʜʠʩʢʘ. 
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ʈʠʩ.1.14. ɼʠʩʢ ɸʣʴʙʝʨʪʠ 

ʆʥ ʩʦʩʪʦʷʣ ʠʟ ʜʚʫʭ ʜʠʩʢʦʚ ï ʚʥʝʰʥʝʛʦ ʥʝʧʦʜʚʠʞʥʦʛʦ (ʥʘ ʥʝʤ ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʙʫʢʚʳ ʚ 

ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ ʠ ʮʠʬʨʳ 1, 2, 3, 4) ʠ ʧʦʜʚʠʞʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʩʢʘ ʥʘ ʢʦʪʦʨʦʤ ʙʫʢʚʳ 

ʙʳʣʠ ʧʝʨʝʩʪʘʚʣʝʥʳ. ʇʨʦʮʝʩʩ ʰʠʬʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʩʷ ʚ ʥʘʭʦʞʜʝʥʠʠ ʙʫʢʚʳ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ 

ʥʘ ʚʥʝʰʥʝʤ ʜʠʩʢʝ ʠ ʟʘʤʝʥʝ ʝʝ ʥʘ ʙʫʢʚʫ ʩ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʩʢʘ, ʩʪʦʷʱʫʶ ʧʦʜ ʥʝʡ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʚʥʫʪʨʝʥʥʠʡ ʜʠʩʢ ʩʜʚʠʛʘʣʩʷ ʥʘ ʦʜʥʫ ʧʦʟʠʮʠʶ ʠ ʰʠʬʨʦʚʘʥʠʝ ʚʪʦʨʦʡ ʙʫʢʚʳ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 

ʫʞʝ ʧʦ ʥʦʚʦʤʫ ʰʠʬʨʘʣʬʘʚʠʪʫ. ʂʣʶʯʦʤ ʜʘʥʥʦʛʦ ʰʠʬʨʘ ʷʚʣʷʣʩʷ ʧʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʫʢʚ 

ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʜʠʩʢʝ ʠ ʝʛʦ ʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʥʝʰʥʝʛʦ ʜʠʩʢʘ. 

ʊʘʙʣʠʮʘ ʊʨʠʩʝʤʫʩʘ. ʆʜʥʠʤ ʠʟ ʰʠʬʨʦʚ, ʧʨʠʜʫʤʘʥʥʳʭ ʥʝʤʝʮʢʠʤ ʘʙʙʘʪʦʤ 

ʊʨʠʩʝʤʫʩʦʤ, ʩʪʘʣ ʤʥʦʛʦʘʣʬʘʚʠʪʥʳʡ ʰʠʬʨ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʪʘʙʣʠʮʝ 

ʊʨʠʩʝʤʫʩʘè - ʪʘʙʣʠʮʝ ʩʦ ʩʪʦʨʦʥʦʡ ʨʘʚʥʦʡ n, ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʚ ʘʣʬʘʚʠʪʝ. ɺ 

ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʤʘʪʨʠʮʳ ʟʘʧʠʩʳʚʘʶʪʩʷ ʙʫʢʚʳ ʚ ʧʦʨʷʜʢʝ ʠʭ ʦʯʝʨʝʜʥʦʩʪʠ ʚ ʘʣʬʘʚʠʪʝ, ʚʦ ʚʪʦʨʦʡ 

ï ʪʘ ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʫʢʚ, ʥʦ ʩ ʮʠʢʣʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ ʥʘ ʦʜʥʫ ʧʦʟʠʮʠʶ ʚʣʝʚʦ, ʚ 

ʪʨʝʪʴʝʡ ï ʩ ʮʠʢʣʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ ʥʘ ʜʚʝ ʧʦʟʠʮʠʠ ʚʣʝʚʦ ʠ ʪ.ʜ. 
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ʈʠʩ.1.15. ʊʘʙʣʠʮʘ ʊʨʠʩʝʤʫʩʘ 

ɿʜʝʩʴ ʧʝʨʚʘʷ ʩʪʨʦʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʩʪʨʦʢʦʡ ʙʫʢʚ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ. ʇʝʨʚʘʷ 

ʙʫʢʚʘ ʪʝʢʩʪʘ ʰʠʬʨʫʝʪʩʷ ʧʦ ʧʝʨʚʦʡ ʩʪʨʦʢʝ, ʚʪʦʨʘʷ ʙʫʢʚʘ ʧʦ ʚʪʦʨʦʡ ʠ ʪʘʢ ʜʘʣʝʝ ʧʦʩʣʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʠ ʚʥʦʚʴ ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʧʝʨʚʦʡ. ʊʘʢ ʩʦʦʙʱʝʥʠʝ 

çɸɹʈɸʄʆɺè ʧʨʠʦʙʨʝʪʝʪ ʚʠʜ çɸɺʊɻʈʋʀè. 

ʉʠʩʪʝʤʘ ʰʠʬʨʦʚʘʥʠʷ ɺʠʞʝʥʝʨʘ. ɺ 1586 ʛ. ʬʨʘʥʮʫʟʩʢʠʡ ʜʠʧʣʦʤʘʪ ɹʣʝʟ ɺʠʞʝʥʝʨ 

ʧʨʝʜʩʪʘʚʠʣ ʧʝʨʝʜ ʢʦʤʠʩʩʠʝʡ ɻʝʥʨʠʭʘ III ʦʧʠʩʘʥʠʝ ʧʨʦʩʪʦʛʦ, ʥʦ ʜʦʚʦʣʴʥʦ ʩʪʦʡʢʦʛʦ ʰʠʬʨʘ, ʚ 

ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʪʘʙʣʠʮʘ ʊʨʠʩʝʤʫʩʘ. 

ʇʝʨʝʜ ʰʠʬʨʦʚʘʥʠʝʤ ʚʳʙʠʨʘʝʪʩʷ ʢʣʶʯ ʠʟ ʩʠʤʚʦʣʦʚ ʘʣʬʘʚʠʪʘ. ʉʘʤʘ ʧʨʦʮʝʜʫʨʘ 

ʰʠʬʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʦ i-ʦʤʫ ʩʠʤʚʦʣʫ ʦʪʢʨʳʪʦʛʦ ʩʦʦʙʱʝʥʠʷ ʚ ʧʝʨʚʦʡ 

ʩʪʨʦʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʦʣʙʝʮ, ʘ ʧʦ i-ʦʤʫ ʩʠʤʚʦʣʫ ʢʣʶʯʘ ʚ ʢʨʘʡʥʝʤ ʣʝʚʦʤ ʩʪʦʣʙʮʝ ï ʩʪʨʦʢʘ. 

ʅʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʘ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ i-ʳʡ ʩʠʤʚʦʣ, ʧʦʤʝʱʘʝʤʳʡ ʚ 

ʰʠʬʨʦʛʨʘʤʤʫ. ɽʩʣʠ ʜʣʠʥʘ ʢʣʶʯʘ ʤʝʥʴʰʝ ʩʦʦʙʱʝʥʠʷ, ʪʦ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʚʪʦʨʥʦ. 

ʅʘʧʨʠʤʝʨ, ʠʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ çɸɹʈɸʄʆɺè, ʢʣʶʯ ï çɼʗɼʀʅɸè, ʰʠʬʨʦʛʨʘʤʤʘ ï 

çɼɸʌʀʑʆɾè. 
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ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʚʪʦʨʩʪʚʦ ʜʘʥʥʦʛʦ ʰʠʬʨʘ ʧʨʠʥʘʜʣʝʞʠʪ 

ʠʪʘʣʴʷʥʮʫ ɼʞʦʚʘʥʥʠ ɹʘʪʠʩʪʘ ɹʝʣʣʘʟʦ, ʢʦʪʦʨʳʡ ʦʧʠʩʘʣ ʝʛʦ ʚ 1553 ʛ. ʀʩʪʦʨʠʷ 

çʧʨʦʠʛʥʦʨʠʨʦʚʘʣʘ ʚʘʞʥʳʡ ʬʘʢʪ ʠ ʥʘʟʚʘʣʘ ʰʠʬʨ ʠʤʝʥʝʤ ɺʠʞʝʥʝʨʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥ 

ʥʠʯʝʛʦ ʥʝ ʩʜʝʣʘʣ ʜʣʷ ʝʛʦ ʩʦʟʜʘʥʠʷè. ɹʝʣʣʘʟʦ ʧʨʝʜʣʦʞʠʣ ʥʘʟʳʚʘʪʴ ʩʝʢʨʝʪʥʦʝ ʩʣʦʚʦ ʠʣʠ 

ʬʨʘʟʫ ʧʘʨʦʣʝʤ (ʠʪ. password; ʬʨ. parole - ʩʣʦʚʦ). 

ɺ 1863 ʛ. ʌʨʠʜʨʠʭ ʂʘʩʠʩʢʠ ʦʧʫʙʣʠʢʦʚʘʣ ʘʣʛʦʨʠʪʤ ʘʪʘʢʠ ʥʘ ʵʪʦʪ ʰʠʬʨ, ʭʦʪʷ ʠʟʚʝʩʪʥʳ 

ʩʣʫʯʘʠ ʝʛʦ ʚʟʣʦʤʘ ʰʠʬʨʘ ʥʝʢʦʪʦʨʳʤʠ ʦʧʳʪʥʳʤʠ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʘʤʠ ʝʱʸ ʚ XVI ʚʝʢʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʰʠʬʨ ɺʠʞʝʥʝʨʘ ʠʤʝʣ ʨʝʧʫʪʘʮʠʶ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʪʦʡʢʦʛʦ ʢ çʨʫʯʥʦʤʫè 

ʚʟʣʦʤʫ ʝʱʝ ʜʦʣʛʦʝ ʚʨʝʤʷ. ʊʘʢ, ʠʟʚʝʩʪʥʳʡ ʧʠʩʘʪʝʣʴ ʠ ʤʘʪʝʤʘʪʠʢ ʏʘʨʣʴʟ ʃʶʪʚʠʜʞ ɼʦʜʞʩʦʥ 

(ʃʴʶʠʩ ʂʵʨʨʦʣʣ) ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ çɸʣʬʘʚʠʪʥʳʡ ʰʠʬʨè, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ʜʝʪʩʢʦʤ ʞʫʨʥʘʣʝ ʚ 

1868 ʛ., ʥʘʟʚʘʣ ʰʠʬʨ ɺʠʞʝʥʝʨʘ ʥʝʚʟʣʘʤʳʚʘʝʤʳʤ. ɺ 1917 ʛʦʜʫ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʡ ʞʫʨʥʘʣ 

çScientific Americanè ʪʘʢʞʝ ʦʪʦʟʚʘʣʩʷ ʦ ʰʠʬʨʝ ɺʠʞʝʥʝʨʘ, ʢʘʢ ʦ ʥʝʧʦʜʜʘʶʱʝʤʩʷ ʚʟʣʦʤʫ. 

ʈʦʪʦʨʥʳʝ ʤʘʰʠʥʳ. ʀʜʝʠ ɸʣʴʙʝʨʪʠ ʠ ɹʝʣʣʘʟʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʨʦʪʦʨʥʳʭ ʤʘʰʠʥ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʍʍ ʚʝʢʘ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʚʧʣʦʪʴ ʜʦ 1980-ʭ ʛʦʜʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʣʦ 

ʧʦʥʷʪʠʝ ʨʦʪʦʨʘ - ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʢʦʣʝʩʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʩʪʘʥʦʚʢʠ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʦʡ ʠʟ ʨʦʪʦʨʥʳʭ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʥʝʤʝʮʢʘʷ ʤʘʰʠʥʘ ʚʨʝʤʝʥ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ 

ʚʦʡʥʳ çʕʥʠʛʤʘè. 

 

ʈʠʩ. 1.16. ʐʠʬʨʦʚʘʣʴʥʘʷ ʤʘʰʠʥʘ ʕʥʠʛʤʘ 

ʈʦʪʦʨʥʘʷ ʤʘʰʠʥʘ, ʚʢʣʶʯʘʶʱʘʷ ʢʣʘʚʠʘʪʫʨʫ ʠ ʥʘʙʦʨ ʨʦʪʦʨʦʚ, ʨʝʘʣʠʟʫʝʪ ʚʘʨʠʘʥʪ 

ʰʠʬʨʘ ɺʠʞʝʥʝʨʘ. ʂʘʞʜʳʡ ʨʦʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʘʣʬʘʚʠʪʘ, 

ʠʤʝʝʪ 26 ʧʦʟʠʮʠʡ (ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʣʘʪʠʥʩʢʦʤʫ ʘʣʬʘʚʠʪʫ) ʠ ʚʳʧʦʣʥʷʝʪ ʧʨʦʩʪʫʶ 

ʧʦʜʩʪʘʥʦʚʢʫ. ʅʘʧʨʠʤʝʨ, ʨʦʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʟʘʤʝʥʳ ɸ ʥʘ F, ɺ ʥʘ U, ʉ ʥʘ I  ʠ 

ʪʘʢ ʜʘʣʝʝ. 

http://info.citroen.ru/request/test-drive/
http://info.citroen.ru/request/test-drive/
http://info.citroen.ru/request/test-drive/
http://info.citroen.ru/request/test-drive/
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ʈʠʩ. 1.17. ʊʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʭ ʨʦʪʦʨʘ 

ɺʳʭʦʜʥʳʝ ʰʪʳʨʠ ʦʜʥʦʛʦ ʨʦʪʦʨʘ ʩʦʝʜʠʥʝʥʳ ʩ ʚʭʦʜʥʳʤʠ ʰʪʳʨʷʤʠ ʩʣʝʜʫʶʱʝʛʦ ʨʦʪʦʨʘ 

ʠ ʧʨʠ ʥʘʞʘʪʠʠ ʩʠʤʚʦʣʘ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʟʘʤʳʢʘʣʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʟʘʛʦʨʘʣʘʩʴ ʣʘʤʧʦʯʢʘ ʩ ʩʠʤʚʦʣʦʤ ʰʠʬʨʦʟʘʤʝʥʳ. 

ʐʠʬʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ çʕʥʠʛʤʳè ʧʦʢʘʟʘʥʦ ʜʣʷ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʞʘʪʳʭ ʢʣʘʚʠʰ 

- ʪʦʢ ʪʝʯʸʪ ʯʝʨʝʟ ʨʦʪʦʨʳ, çʦʪʨʘʞʘʝʪʩʷè ʦʪ ʨʝʬʣʝʢʪʦʨʘ, ʟʘʪʝʤ ʩʥʦʚʘ ʯʝʨʝʟ ʨʦʪʦʨʳ. 

 

ʈʠʩ. 1.18. ʉʭʝʤʘ ʰʠʬʨʦʚʘʥʠʷ 

ʇʨʠʤʝʯʘʥʠʝ. ʉʝʨʳʤʠ ʣʠʥʠʷʤʠ ʧʦʢʘʟʘʥʳ ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʮʝʧʠ 

ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʨʦʪʦʨʘ. ɹʫʢʚʘ A ʰʠʬʨʫʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʥʘʞʘʪʠʷʭ 

ʦʜʥʦʡ ʢʣʘʚʠʰʠ, ʩʥʘʯʘʣʘ ʚ G, ʟʘʪʝʤ ʚ C. ʉʠʛʥʘʣ ʠʜʝʪ ʧʦ ʜʨʫʛʦʤʫ ʤʘʨʰʨʫʪʫ ʟʘ ʩʯʸʪ ʧʦʚʦʨʦʪʘ 

ʨʦʪʦʨʘ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʧʨʝʜʳʜʫʱʝʡ ʙʫʢʚʳ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʰʠʬʨʘʭ ʚ ʩʘʤʦʡ ʰʠʬʨʦʛʨʘʤʤʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʩʠʤʚʦʣʳ, 

ʧʨʝʜʧʠʩʳʚʘʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʘʣʬʘʚʠʪʘ. 

ʐʠʬʨʳ ʊʝʥʠ. ɻʣʘʚʥʳʤʠ ʨʘʟʚʣʝʯʝʥʠʷʤʠ ʜʣʷ ʘʤʝʨʠʢʘʥʮʝʚ ʪʨʠʜʮʘʪʳʭ ʛʦʜʦʚ XX ʚʝʢʘ 

ʙʳʣʠ ʙʫʣʴʚʘʨʥʦʝ ʯʪʠʚʦ ʠ ʨʘʜʠʦ. ɼʣʷ ʨʘʩʢʨʫʪʢʠ ʩʚʦʠʭ ʢʥʠʞʝʢ ʠʟʜʘʪʝʣʴʩʪʚʦ Street & Smith 

ʧʨʦʩʧʦʥʩʠʨʦʚʘʣʦ ʨʘʜʠʦʧʝʨʝʜʘʯʫ, ʚʝʜʫʱʠʤ ʚ ʢʦʪʦʨʦʡ ʙʳʣ ʊʝʥʴ (ʘʥʛʣ. Shadow), ʟʘʛʘʜʦʯʥʳʡ 
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ʨʘʩʩʢʘʟʯʠʢ ʩʦ ʟʣʦʚʝʱʠʤ ʛʦʣʦʩʦʤ, ʢʦʪʦʨʳʡ ʚ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʚʳʧʫʩʢʘ ʟʘʷʚʣʷʣ: çʂʪʦ ʟʥʘʝʪ, 

ʯʪʦ ʟʘ ʟʣʦ ʧʨʷʯʝʪʩʷ ʚ ʩʝʨʜʮʘʭ ʣʶʜʝʡ? ʊʝʥʴ ʟʥʘʝʪ!è. ʋʩʧʝʭ ʨʘʜʠʦʧʝʨʝʜʘʯʠ ʧʦʜʪʦʣʢʥʫʣ 

ʠʟʜʘʪʝʣʴʩʪʚʦ ʢ ʨʝʰʝʥʠʶ ʥʘʯʘʪʴ ʚʳʧʫʩʢʘʪʴ ʩʝʨʠʶ ʢʥʠʛ, ʚ ʢʦʪʦʨʦʡ ʛʣʘʚʥʳʤ ʛʝʨʦʝʤ ʙʳʣ ʙʳ 

ʊʝʥʴ. ʉʚʦʠ ʫʩʣʫʛʠ ʧʨʝʜʣʦʞʠʣ ʋʦʣʪʝʨ ɻʠʙʩʦʥ, ʙʦʣʴʰʦʡ ʣʶʙʠʪʝʣʴ ʬʦʢʫʩʦʚ ʠ ʛʦʣʦʚʦʣʦʤʦʢ. 

ʇʦʜ ʧʩʝʚʜʦʥʠʤʦʤ ʄʘʢʩʚʝʣʣ ɻʨʘʥʪ ʦʥ ʧʨʠʥʷʣʩʷ ʧʠʩʘʪʴ ʨʦʤʘʥ ʟʘ ʨʦʤʘʥʦʤ, ʜʘ ʩ ʪʘʢʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʯʪʦ ʟʘ ʩʚʦʶ ʞʠʟʥʴ ʥʘʧʠʩʘʣ ʧʦʯʪʠ 300 ʢʥʠʞʝʢ ʦ ʛʨʦʟʝ ʪʝʭ, ʢʪʦ ʥʝʯʠʩʪ ʧʦʤʳʩʣʘʤʠ. 

ɺ ʥʦʚʝʣʣʝ çʎʝʧʦʯʢʘ ʩʤʝʨʪʠè ʩʫʧʝʨʛʝʨʦʡ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʢʦʜʦʤ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʭʦʪʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥ ʜʝʡʩʪʚʫʝʪ ʩʢʦʨʝʝ ʢʘʢ ʰʠʬʨ, ʯʝʤ ʢʘʢ ʢʦʜ: 

 

ʈʠʩ. 1.19. ʊʘʙʣʠʮʘ ʰʠʬʨʦʟʘʤʝʥ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʤʚʦʣʦʚ 

ʋʧʨʘʚʣʷʶʱʠʝ ʩʠʤʚʦʣʳ ʚ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ ʩʣʫʞʘʪ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʢʦʜʘ 

(ʚʳʙʦʨʘ ʰʠʬʨʘʣʬʘʚʠʪʘ) ʜʣʷ ʟʘʰʠʬʨʦʚʘʥʠʷ/ʜʝʰʠʬʨʦʚʘʥʠʷ. ʃʠʥʠʠ ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʢʨʫʞʢʘ 

ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʶʪʩʷ ʩʪʨʝʣʢʘʤʠ, ʧʦʜʩʢʘʟʳʚʘʶʱʠʤʠ ʘʜʨʝʩʘʪʫ, ʢʘʢ ʜʝʨʞʘʪʴ ʣʠʩʪ ʙʫʤʘʛʠ. 

ʉʠʤʚʦʣ 1 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʣʠʩʪ ʥʘʜʦ ʜʝʨʞʘʪʴ ʢʘʢ ʦʙʳʯʥʦ: ʚʝʨʭ ʠ ʥʠʟ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʩʚʦʠʭ 

ʤʝʩʪʘʭ, ʘ ʩʦʦʙʱʝʥʠʝ ʯʠʪʘʝʪʩʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. ʉʠʤʚʦʣ 2 ʪʨʝʙʫʝʪ ʧʦʚʦʨʦʪʘ ʥʘ 90Á ʚʧʨʘʚʦ, ʘ 

ʩʠʤʚʦʣ 3 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʠʩʪ ʙʫʤʘʛʠ ʩʣʝʜʫʝʪ ʧʝʨʝʚʝʨʥʫʪʴ ʚʚʝʨʭ ʥʦʛʘʤʠ. ʉʠʤʚʦʣ 4 

ʦʙʦʟʥʘʯʘʝʪ ʧʦʚʦʨʦʪ ʥʘ 90Á ʚʣʝʚʦ. 

ʕʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʤʚʦʣʳ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʧʝʨʝʜ ʣʶʙʦʡ ʩʪʨʦʯʢʦʡ ʪʝʢʩʪʘ, ʘ ʪʘʢʞʝ 

ʚ ʝʝ ʩʝʨʝʜʠʥʝ. 

ʀʟ ʥʠʞʝʧʨʠʚʝʜʝʥʥʦʛʦ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʫʟʥʘʪʴ ʥʘʩʪʦʷʱʠʝ ʠʤʷ ʠ ʬʘʤʠʣʠʶ ʩʫʧʝʨʛʝʨʦʷ. 

 

ʈʠʩ. 1.20. ʅʘʩʪʦʷʱʠʝ ʠʤʷ ʠ ʬʘʤʠʣʠʷ ʊʝʥʠ 

ʉʦʛʣʘʩʥʦ ʧʝʨʚʦʤʫ ʫʧʨʘʚʣʷʶʱʝʤʫ ʩʠʤʚʦʣʫ, ʣʠʩʪ ʩʣʝʜʫʝʪ ʜʝʨʞʘʪʴ ʦʙʳʯʥʳʤ ʦʙʨʘʟʦʤ, 

ʥʝ ʧʦʚʦʨʘʯʠʚʘʷ, ʠ ʧʦʩʣʝ ʟʘʤʝʥʳ ʙʫʢʚʳ ʦʙʨʘʟʫʶʪ çLamont Cranstonè (ʃʘʤʦʥʪ ʂʨʵʥʩʪʦʥ). 

ʅʝʨʝʛʫʣʷʨʥʳʝ ʰʠʬʨʳ 

ɽʱʝ ʦʜʥʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʩʪʦʡʢʦʩʪʠ ʰʠʬʨʦʚ ʟʘʤʝʥʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʨʝʛʫʣʷʨʥʳʭ ʰʠʬʨʦʚ. ɺ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʰʠʬʨʘʭ (ʨʝʛʫʣʷʨʥʳʭ) 

ʰʠʬʨʦʟʘʤʝʥʳ ʩʦʩʪʦʷʪ ʠʟ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʠʤʚʦʣʦʚ (ʙʫʢʚ, ʮʠʬʨ, 
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ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʪ.ʜ.) ʠʣʠ ʚ ʰʠʬʨʦʛʨʘʤʤʝ ʦʥʠ ʦʪʜʝʣʷʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʠʤʚʦʣʘʤʠ (ʧʨʦʙʝʣʦʤ, ʪʦʯʢʦʡ, ʟʘʧʷʪʦʡ ʠ ʪ.ʜ.). ɺ ʥʝʨʝʛʫʣʷʨʥʳʭ ʰʠʬʨʘʭ 

ʰʠʬʨʦʟʘʤʝʥʳ ʩʦʩʪʦʷʪ ʠʟ ʨʘʟʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʠʤʚʦʣʦʚ ʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʰʠʬʨʦʛʨʘʤʤʝ ʚ 

ʧʦʜʨʷʜ (ʙʝʟ ʚʳʜʝʣʝʥʠʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ), ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʢʨʠʧʪʦʘʥʘʣʠʟ. 

ʉʦʚʤʝʱʝʥʥʳʡ ʰʠʬʨ (ʩʦʚʤʝʱʝʥʥʘʷ ʪʘʙʣʠʮʘ). ɼʘʥʥʳʡ ʰʠʬʨ ʧʨʠʤʝʥʷʣʩʷ ʝʱʝ 

ʩʝʤʝʡʩʪʚʦʤ ɸʨʜʞʝʥʪʠ - ʢʨʠʧʪʦʣʦʛʘʤʠ, ʨʘʟʨʘʙʘʪʳʚʘʚʰʠʤʠ ʰʠʬʨʳ ʜʣʷ ʇʘʧʳ ʈʠʤʩʢʦʛʦ ʚ XVI 

ʚ. ɺ XX ʩʪʦʣʝʪʠʠ ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʤʤʫʥʠʩʪʳ ʚ ʭʦʜʝ ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ ʚ 

ʀʩʧʘʥʠʠ. ɺ ʥʘʯʘʣʝ ʚʦʡʥʳ ʧʨʦʪʠʚʥʠʢʠ ʬʘʰʠʟʤʘ ʚ ʀʩʧʘʥʠʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʙʦʣʴʰʠʥʩʪʚʦ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʠ ʟʘʱʠʱʘʣʠ ʩʚʦʶ ʩʚʷʟʴ, ʚʢʣʶʯʘʷ ʨʘʜʠʦʧʝʨʝʜʘʯʠ, ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʰʠʬʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʚʤʝʱʝʥʥʳʭ ʰʠʬʨʦʚ. 

ɺʘʨʠʘʥʪ ʢʦʤʤʫʥʠʩʪʦʚ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çʩʦʚʤʝʱʝʥʥʳʡè ʠʟ-ʟʘ ʥʝʦʙʳʯʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦ- ʠ ʜʚʫʭʮʠʬʨʦʚʳʭ ʰʠʬʨʦʟʘʤʝʥ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʦʦʙʱʝʥʠʝ ʧʨʠʦʙʨʝʪʘʣʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʱʠʪʫ ʦʪ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʜʝʰʠʬʨʦʚʘʣʴʱʠʢʘ. ʅʝʢʦʪʦʨʳʝ ʙʫʢʚʳ 

ʟʘʰʠʬʨʦʚʳʚʘʣʠʩʴ ʦʜʥʦʡ ʮʠʬʨʦʡ, ʜʨʫʛʠʝ ʞʝ - ʧʘʨʦʡ ʮʠʬʨ. ʇʨʠ ʵʪʦʤ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢ 

ʧʨʦʪʠʚʥʠʢʘ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣ, ʛʜʝ ʚ ʧʝʨʝʭʚʘʯʝʥʥʳʭ ʩʦʦʙʱʝʥʠʷʭ ʥʘʭʦʜʷʪʩʷ 

ʦʜʥʦʮʠʬʨʦʚʳʝ, ʘ ʛʜʝ ʜʚʫʭʮʠʬʨʦʚʳʝ ʰʠʬʨʦʟʘʤʝʥʳ. 

ʊʘʙʣʠʮʘ ʰʠʬʨʦʟʘʤʝʥ ʩʦʩʪʦʠʪ ʠʟ 10 ʩʪʦʣʙʮʦʚ ʩ ʥʫʤʝʨʘʮʠʝʡ 0, 9, 8, 7, 6, 5, 4, 3, 2 ʠ 1. ɺ 

ʥʘʯʘʣʴʥʫʶ ʩʪʨʦʢʫ ʚʧʠʩʳʚʘʝʪʩʷ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ ʙʝʟ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʙʫʢʚ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ 

ʩʪʨʦʢʠ ʚʧʠʩʳʚʘʶʪʩʷ ʧʦ ʜʝʩʷʪʴ ʥʝ ʚʦʰʝʜʰʠʭ ʚ ʥʝʛʦ ʙʫʢʚ ʧʦ ʧʦʨʷʜʢʫ ʩʣʝʜʦʚʘʥʠʷ ʚ ʘʣʬʘʚʠʪʝ. 

ʉʪʨʦʢʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʯʘʣʴʥʦʡ, ʥʫʤʝʨʫʶʪʩʷ ʧʦ ʧʦʨʷʜʢʫ, ʥʘʯʠʥʘʷ ʩ 1. 

 

ʈʠʩ. 1.21. ʇʨʠʤʝʨ ʪʘʙʣʠʮʳ ʰʠʬʨʦʟʘʤʝʥ ʩʦʚʤʝʱʝʥʥʦʛʦ ʰʠʬʨʘ ʩ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ 

çɼʗɼʀʅɸè 

ʇʨʠ ʰʠʬʨʦʚʘʥʠʠ ʙʫʢʚʳ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʚʭʦʜʷʱʠʝ ʚ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ, 

ʟʘʤʝʥʷʶʪʩʷ ʥʘ ʦʜʥʫ ʮʠʬʨʫ (ʥʦʤʝʨ ʩʪʦʣʙʮʘ), ʦʩʪʘʣʴʥʳʝ ï ʜʚʫʤʷ (ʥʦʤʝʨʘ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʘ). 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʪʘʙʣʠʮʳ ʰʠʬʨʦʟʘʤʝʥ ʠʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ çɸɹʈɸʄʆɺè 

ʙʫʜʝʪ ʟʘʰʠʬʨʦʚʘʥʦ ʢʘʢ ç610276202919è. 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʰʠʬʨʦʛʨʘʤʤʳ ʘʜʨʝʩʘʪ ʟʥʘʝʪ, ʯʪʦ ʢʦʛʜʘ ʧʦʷʚʣʷʶʪʩʷ ʮʠʬʨʳ 1, 2 ʠʣʠ 3, ʩ 

ʥʠʤʠ ʦʙʷʟʘʪʝʣʴʥʦ ʩʚʷʟʘʥʘ ʝʱʝ ʦʜʥʘ ʮʠʬʨʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʮʠʬʨʦʚʫʶ 

ʧʘʨʫ. ʊʘʢ ʯʪʦ 35 - ʵʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʧʘʨʘ, ʘ 53 - ʥʝʪ, ʚʝʜʴ ʚ ʪʘʙʣʠʮʝ ʥʝʪ ʩʪʨʦʢʠ ʩ ʥʦʤʝʨʦʤ 5. 

ʇʝʨʝʭʚʘʪ ʪʘʢʦʛʦ ʩʦʦʙʱʝʥʠʷ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʦʡ ʜʘʩʪ ʝʡ ʚʩʝʛʦ ʣʠʰʴ ʨʷʜ ʮʠʬʨ, ʧʦʪʦʤʫ ʯʪʦ 
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ʢʨʠʧʪʦʘʥʘʣʠʪʠʢ ʧʨʦʪʠʚʥʠʢʘ ʥʝ ʠʤʝʝʪ ʥʠ ʤʘʣʝʡʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʘʢʠʝ ʮʠʬʨʳ ʦʜʠʥʦʯʥʳʝ, 

ʘ ʢʘʢʠʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʧʘʨ. 

 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʢʦʤʧʣʝʢʩ  

 ɺ ʧʨʦʛʨʘʤʤʝ ʨʝʘʣʠʟʫʝʪʩʷ ʰʠʬʨ ʟʘʤʝʥʳ, ʧʝʨʝʩʪʘʥʦʚʢʠ, ʛʘʤʤʠʨʦʚʘʥʠʷ ʠ ʰʠʬʨʦʚʘʥʠʝ 

ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ ɺʠʞʠʥʝʨʘ. ɺ ʧʦʣʝ ʤʝʪʦʜ ʰʠʬʨʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʢʣʶʯ, ʥʘ ʢʦʪʦʨʳʡ 

ʩʜʚʠʛʘʝʪʩʷ ʰʠʬʨʫʝʤʦʝ ʩʦʦʙʱʝʥʠʝ. ʉʧʝʮʠʘʣʴʥʳʤʠ ʢʥʦʧʢʘʤʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʰʠʬʨʦʚʘʥʠʝ 

ʠʣʠ ʜʝʰʠʬʨʦʚʘʥʠʝ. 

ɿʘʜʘʥʠʝ 1. 

 

ɿʘʜʘʥʠʝ 2. 
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 ɺ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʰʠʬʨ ʟʘʤʝʥʳ ʠʤʝʝʪ ʩʧʝʮʠʘʣʴʥʫʶ ʪʘʙʣʠʮʫ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ, 

ʧʦʵʪʦʤʫ ʢʣʶʯʦʤ ʷʚʣʷʝʪʩʷ ʪʘʙʣʠʮʘ. 

ɿʘʜʘʥʠʝ 3 
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ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 2. ʂʨʠʧʪʦʘʥʘʣʠʟ ʱʠʬʨʦʚ ʛʘʤʤʠʨʦʚʘʥʠʷ  

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʢʨʠʧʪʦʘʥʘʣʠʟʘ ʘʜʜʠʪʠʚʥʳʭ 

ʜʚʦʠʯʥʳʭ ʰʠʬʨʦʚ ʤʝʪʦʜʦʤ ʚʝʨʦʷʪʥʳʭ ʩʣʦʚ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʟʘʛʨʦʤʦʞʜʘʪʴ ʦʩʥʦʚʥʫʶ 

ʮʝʣʴ ʨʫʪʠʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʩʜʝʣʘʥʳ ʥʝʢʦʪʦʨʳʝ ʫʧʨʦʱʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʘʣʴʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ. ʊʘʢʠʤʠ ʫʧʨʦʱʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ: 

Á ɿʘʨʘʥʝʝ ʠʟʚʝʩʪʥʘʷ ʜʣʠʥʘ ʨʝʛʠʩʪʨʘ 

Á ʂʦʨʦʪʢʦʝ ʩʦʦʙʱʝʥʠʝ 

Á ɺʳʙʦʨ ʪʦʣʴʢʦ ʠʟ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʙʠʛʨʘʤʤ (8 ʰʪʫʢ) 

ɿʘʜʘʥʠʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ 

ɿʘʜʘʥʠʝʤ ʜʣʷ ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʪʳʩʢʘʥʠʝ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʘ 

ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʦʤ ʛʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʩ ʣʠʥʝʡʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ. ɼʣʷ ʩʜʘʯʠ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʪʝʢʩʪ ʬʘʡʣʘ ʦʪʯʝʪʘ. ʇʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʚʝʨʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʥʘʡʜʝʥʥʦʡ ʯʘʩʪʠ ʢʣʶʯʘ ʚʨʫʯʥʫʶ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʦʪʚʦʜʦʚ ʚ ʨʝʛʠʩʪʨʝ ʧʨʠ ʧʦʤʦʱʠ ʘʣʛʦʨʠʪʤʘ ɹʝʨʣʝʢʵʤʧʘ-ʄʝʩʩʠ ʠ 

ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʙʣʠʮʫ ʚʳʚʦʜʘ ʜʣʷ ʧʨʦʚʝʨʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʰʘʛʦʤ ʫʞʝ ʧʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ʚʝʨʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ. ɼʣʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʥʘʭʦʞʜʝʥʠʡ ʧʦʣʦʞʝʥʠʡ ʦʪʚʦʜʦʚ ʚ ʨʝʛʠʩʪʨʝ ʘʣʛʦʨʠʪʤ ɹʝʨʣʝʢʵʤʧʘ-ʄʝʩʩʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝʦʙʷʟʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʦʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʥʘʭʦʞʜʝʥʠʠ ʦʙʨʘʪʥʦʡ 

ʤʘʪʨʠʮʳ.  

ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʢʨʠʧʪʦʘʥʘʣʠʟʘ 

ʘʜʜʠʪʠʚʥʳʭ ʰʠʬʨʦʚ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʦʩʤʳʩʣʝʥʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʠʟ 

ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʥʘʟʳʚʘʝʤʦʡ çʂʨʠʧʪʦʘʥʘʣʠʟ 

ʘʜʜʠʪʠʚʥʦʛʦ ʰʠʬʨʘ LSRè. ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ 

LSR.exe (ʫʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ) ʠ ʥʘʙʦʨ ʠʟ 25 ʚʘʨʠʘʥʪʦʚ ʟʘʜʘʥʠʷ (ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ). 

ʆʙʱʠʡ ʚʠʜ ʦʢʥʘ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʇʨʦʛʨʘʤʤʘ LSR.exe ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ, ʢʦʪʦʨʳʡ ʟʘʧʫʩʢʘʝʪʩʷ 

ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʥʘ ʧʠʢʪʦʛʨʘʤʤʫ  

 

ʈʠʩ 1.22. ʇʠʢʪʦʛʨʘʤʤʘ LSR 

ʇʦʩʣʝ ʯʝʛʦ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʦʢʥʦ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ (ʨʘʙʦʯʝʝ ʦʢʥʦ). 
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ʈʠʩ 1.23. ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ LSR 

ʈʘʙʦʯʝʝ ʦʢʥʦ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʨʘʟʜʝʣʝʥʦ ʥʘ 7 ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʪʜʝʣʴʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʝ ʰʘʛʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʠ ʙʣʦʢ 

ʫʧʨʘʚʣʝʥʠʷ. ʈʘʙʦʪʘ ʧʦʩʣʝʜʫʶʱʠʭ ʙʣʦʢʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪʳ ʧʨʝʜʳʜʫʱʠʭ. 

 ʂʨʘʪʢʦ ʧʝʨʝʯʠʩʣʠʤ ʠ ʧʦʷʩʥʠʤ ʵʪʠ ʙʣʦʢʠ: 

ü ɺʘʨʠʘʥʪ. ɹʣʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʛʨʫʟʢʠ ʚʥʝʰʥʝʛʦ ʬʘʡʣʘ ʚʘʨʠʘʥʪʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤ ʥʦʤʝʨʦʤ, ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʢʩʪʘ ʟʘʜʘʥʠʷ (ʧʦʜʟʘʛʦʣʦʚʦʢ 

ʐʠʬʨʦʛʨʘʤʤʘ) ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ ʚ ʙʠʪʦʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠ ʚʳʙʦʨʘ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʳʭ ʙʠʛʨʘʤʤ (ʧʦʜʟʘʛʦʣʦʚʦʢ ɺʝʨʦʷʪʥʘʷ ʙʠʛʨʘʤʤʘ). ʂʨʦʤʝ ʪʦʛʦ ʚ ʙʣʦʢʝ ʥʘʭʦʜʷʪʩʷ 

ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ çʇʨʝʜʳʜʫʱʘʷè ʠ çʉʣʝʜʫʶʱʘʷè ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʨʝʜʳʜʫʱʠʡ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʟʠʮʠʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʡ ʧʦʟʠʮʠʝʡ ʜʣʷ ʙʠʛʨʘʤʤʳ; 

ü ʉʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ ʜʚʘ. ɹʣʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʳʩʢʘʥʠʷ ʯʘʩʪʠ ʚʝʨʦʷʪʥʦʡ 

ʛʘʤʤʳ ʧʫʪʝʤ ʩʣʦʞʝʥʠʷ ʧʦ ʤʦʜʫʣʶ ʜʚʘ ʙʠʪʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʝʨʦʷʪʥʦʡ ʙʠʛʨʘʤʤʳ ʠ 

ʙʠʪʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʳʙʨʘʥʥʦʡ ʯʘʩʪʠ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ; 

ü ʇʦʣʦʞʝʥʠʝ ʦʪʚʦʜʦʚ. ɹʣʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʚʦʜʘ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ɸ, ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ʦʪʚʦʜʦʚ ʚ ʨʝʛʠʩʪʨʝ, ʠʣʠ ʫʢʘʟʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ ʧʫʪʝʤ 

ʟʘʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʝʡ. ʇʦʣʦʞʝʥʠʝ ʦʪʚʦʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʫʜʝʥʪʦʤ 

ʠʩʧʦʣʴʟʫʷ ʧʦʜʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çʄʘʪʨʠʮʘ ɸè. 

ɺʳʧʦʣʥʷʶʱʠʡ ʩʦʩʪʘʚʣʷʝʪ ʚʝʢʪʦʨʘ S(1),é,S(8) ʠ ʧʦʜʧʨʦʛʨʘʤʤʘ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʥʘʭʦʞʜʝʥʠʠ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ (ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ɻʘʫʩʩʘ), ʥʘʭʦʜʠʪ ʤʘʪʨʠʮʫ 

ʦʙʨʘʪʥʫʶ ʢ ʍ1 ʠ ʤʘʪʨʠʮʫ ɸ (ʟʥʘʯʝʥʠʝ ʧʝʨʚʦʡ ʩʪʨʦʢʠ, ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ). 



28 

 

 

ü ʅʘʯʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝ. ɹʣʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʠʩʢʘ ʥʘʯʘʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ 

ʚʳʙʨʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʘʩʪʴʶ ʚʝʨʦʷʪʥʦʡ ʛʘʤʤʳ. ɹʣʦʢ ʧʦʟʚʦʣʷʝʪ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʨʝʛʠʩʪʨʘ ʥʘ ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ ʙʣʦʢʦʚ ʥʘʟʘʜ (1 ʙʣʦʢ=8 ʰʘʛʦʚ) ʠ ʧʦʣʫʯʘʪʴ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʫʞʥʦʝ ʥʘʯʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʪʘʢ ʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʵʪʦʤ ʙʣʦʢʝ; 

ü ɻʘʤʤʘ. ɹʣʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʛʘʤʤʳ, ʢʦʪʦʨʘʷ  

ʧʦʣʫʯʘʝʪʩʷ ʠʩʧʦʣʴʟʫʷ ʚʠʜ ʨʝʛʠʩʪʨʘ ʠ ʝʛʦ ʥʘʯʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝ; 

ü ʆʪʢʨʳʪʳʡ ʪʝʢʩʪ. ɹʣʦʢ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʝʥ ʩʣʦʞʝʥʠʝʤ ʰʠʬʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ ʠ ʛʘʤʤʳ ʧʦ ʤʦʜʫʣʶ 2 ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʢʦʜʠʨʦʚʢʦʡ; 

ü ʋʧʨʘʚʣʝʥʠʝ. ɹʣʦʢ ʷʚʣʷʝʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ. ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʩʦʟʜʘʥʠʝʤ ʬʘʡʣʘ ʦʪʯʝʪʘ, ʥʘʭʦʞʜʝʥʠʷ ʤʘʪʨʠʮʳ ɸ (ʠʤʝʝʪʩʷ 

ʢʥʦʧʢʘ çʄʘʪʨʠʮʘʧ ɸè, ʚʳʟʳʚʘʶʱʘʷ ʧʦʜʧʨʦʛʨʘʤʤʫ ʧʦʠʩʢʘ ʤʘʪʨʠʮʳ ɸ) ʠ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ 

ʨʘʙʦʪʳ (ʚ ʜʘʥʥʦʤ ʙʣʦʢʝ ʠʤʝʝʪʩʷ ʢʥʦʧʢʘ çɺʳʭʦʜè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʠ ʟʘʢʨʳʪʠʷ ʨʘʙʦʯʝʛʦ ʦʢʥʘ). 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʤʝʱʝʥʠʶ ʬʘʡʣʦʚ 

ɼʣʷ ʟʘʧʫʩʢʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʬʘʡʣʘ LSR.exe, ʜʣʷ ʝʝ 

ʚʳʧʦʣʥʝʥʠʷ ʥʫʞʝʥ ʬʘʡʣ ʩʦʦʪʚʝʪʩʚʫʶʱʝʛʦ ʚʘʨʠʘʥʪʘ (ʚʩʝʛʦ 25 ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ Ý 25 

ʬʘʡʣʦʚ). ʌʘʡʣʳ ʚʘʨʠʘʥʪʦʚ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʪʦʤ ʞʝ ʢʘʪʘʣʦʛʝ, ʯʪʦ ʠ LSR.exe. ɿʘʤʝʪʠʤ, 

ʯʪʦ ʬʘʡʣ ʦʪʯʝʪʘ lsr.log ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʪʘʢ ʞʝ ʚ ʪʦʤ ʞʝ ʢʘʪʘʣʦʛʝ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʪʨʝʙʫʶʪʩʷ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʘʜʜʠʪʠʚʥʳʭ ʰʠʬʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʙʱʠʝ ʧʦʥʷʪʠʷ ʦ ʧʨʠʥʮʠʧʝ ʜʝʡʩʪʚʠʷ ʣʠʥʝʡʥʦʛʦ 

ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ, ʘ ʪʘʢʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʆʉ Windows. ʀʟʣʦʞʝʥʥʳʡ 

ʨʘʥʝʝ ʢʨʘʪʢʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʨʘʙʦʪʳ. 

ɿʘʛʨʫʟʢʘ ʚʘʨʠʘʥʪʘ 

ʂʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʥʘʟʥʘʯʘʝʪʩʷ ʚʘʨʠʘʥʪ, ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ 

ʚʘʨʠʘʥʪʦʤ ʩʪʫʜʝʥʪ ʚʳʧʦʣʥʷʝʪ ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ. 

ɼʣʷ ʟʘʛʨʫʟʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʘʨʠʘʥʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʧʦʣʝ ʚʳʙʦʨʘ ʠ ʢʥʦʧʢʘ 

çɿʘʛʨʫʟʠʪʴè ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʣʦʢʘ çɺʘʨʠʘʥʪè 

 

ʈʠʩ 1.24.ʏʘʩʪʴ ʙʣʦʢʘ ʚʘʨʠʘʥʪ 
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ɺr ʧʦʣʥʷʶʱʠʡ ʨʘʙʦʪʫ (ʩʪʫʜʝʥʪ) ʚʳʙʠʨʘʝʪ ʦʜʠʥ ʠʟ ʧʨʝʜʣʦʞʝʥʳʭ 25 ʥʦʤʝʨʦʚ ʚʘʨʠʘʥʪʘ 

ʠ ʥʘʞʠʤʘʝʪ ʢʥʦʧʢʫ çɿʘʛʨʫʟʠʪʴè 

 

ʈʠʩ 1.25. ʂʥʦʧʢʘ çɿʘʛʨʫʟʠʪʴè 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʚ ʧʦʣʝ ʜʣʷ ʯʪʝʥʠʷ çʐʠʬʨʦʛʨʘʤʤʘè ʧʦʷʚʣʷʝʪʩʷ ʟʘʰʠʬʨʦʚʘʥʥʳʡ 

ʪʝʢʩʪ ʚ ʙʠʪʦʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠʣʠ ʚʦʟʥʠʢʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ (ʩʤ. ʉʦʦʙʱʝʥʠʷ 

ʚʳʜʘʚʘʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ). ɿʘʜʘʯʝʡ ʚʳʧʦʣʥʷʶʱʝʛʦ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʬʨʦʚʢʘ ʜʘʥʥʦʛʦ 

ʪʝʢʩʪʘ. 

 

ʈʠʩ 1.26. ʇʦʣʝ ʜʣʷ ʯʪʝʥʠʷ çʐʠʬʨʦʛʨʘʤʤʘè 

ɺ ʧʦʣʝ ʜʣʷ ʯʪʝʥʠʷ çʐʠʬʨʦʛʨʘʤʤʘè ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʜʚʦʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ. ʂʘʞʜʳʝ ʚʦʩʝʤʴ ʙʠʪ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʫ 

ʟʘʢʦʜʠʨʦʚʘʥʥʫʶ ʙʫʢʚʫ. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʢʦʜʠʨʦʚʢʦʡ ʤʦʞʥʦ ʚ ʇʨʠʣʦʞʝʥʠʠ 1. 

ɺʩʝʛʦ ʚ ʧʦʣʝ ʜʣʷ ʯʪʝʥʠʷ çʐʠʬʨʦʛʨʘʤʤʘè ʧʨʝʜʩʪʘʚʣʝʥʦ 16 ʟʘʢʦʜʠʨʦʚʘʥʥʳʭ ʙʫʢʚ (128 

ʙʠʪ), ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʚʦ ʠʣʠ ʬʨʘʟʫ ʠʟ 16 

ʩʠʤʚʦʣʦʚ. 

ɺʳʙʦʨ ʚʝʨʦʷʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʪʝʢʩʪʘ (ʘ ʠʤʝʥʥʦ ʦʪʳʩʢʘʥʠʷ ʥʘʯʘʣʴʥʦʛʦ 

ʟʘʧʦʣʥʝʥʠʷ ʝʱʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʛʠʩʪʨʘ) ʥʘʤ ʪʨʝʙʫʝʪʩʷ 2*L ʙʠʪ ʛʘʤʤʳ (L ï ʨʘʟʨʷʜʥʦʩʪʴ 

ʨʝʛʠʩʪʨʘ, ʚ ʨʘʙʦʪʝ n=7 Ý ʪʨʝʙʫʝʪʩʷ 14 ʙʠʪ), ʪʦ ʩʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʚ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʡ ʙʠʛʨʘʤʤʳ ʠ ʝʝ ʧʦʣʦʞʝʥʠʷ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʪʝʢʩʪʝ. ɼʣʷ 

ʵʪʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʧʦʣʝ ʚʳʙʦʨʘ çɺʝʨʦʷʪʥʘʷ ʙʠʛʨʘʤʤʘè 

 

ʈʠʩ 1.27. ʇʦʣʝ çɺʝʨʦʷʪʥʘ ʙʠʛʨʘʤʤʘè 

ʅʘ ʚʳʙʦʨ ʚʳʧʦʣʥʷʶʱʝʤʫ ʨʘʙʦʪʫ ʧʨʝʜʣʘʛʘʝʪʩʷ 8 ʙʠʛʨʘʤʤ (ɽʅ, ɽʊ, ʅɸ, ʅʀ, ʇʈ, ʈɸ, 

ʉʊ, ʊʆ). ʕʪʠ ʙʠʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤʠ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ 
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ʭʦʪʷʙʳ ʦʜʥʘ ʠʟ ʥʠʭ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʩʷ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ (ʩʤ. ʧʦʣʥʫʶ ʪʘʙʣʠʮʫ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʙʠʛʨʘʤʤ ʚ ʪʝʢʩʪʝ ʚ ʇʨʠʣʦʞʝʥʠʠ 2).  

ʇʦʩʣʝ ʚʳʙʦʨʘ ʚ ʧʦʣʝ çʊʝʢʩʪè ʚʳʨʦʷʪʥʦʡ ʙʠʛʨʘʤʤʳ ʚ ʩʦʩʝʜʥʝʤ ʧʦʣʝ ʜʣʷ ʯʪʝʥʠʷ 

ʧʦʷʚʠʪʩʷ ʙʠʪʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʪʦʡ ʙʠʛʨʘʤʤʳ, ʢʨʦʤʝ ʪʦʛʦ ʪʦʞʝ ʙʠʪʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʧʦʷʚʠʪʩʷ ʚ ʧʦʣʝ ʚʚʦʜʘ çɺʪʦʨʘʷ ʩʪʨè ʙʣʦʢʘ çʉʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 2è. 

 

 

ʈʠʩ 1.28. ɺʳʙʨʘʥʥʘʷ ʙʠʛʨʘʤʤʘ 

ʅʘ ʵʪʦʤ ʚʳʙʦʨ ʚʝʨʦʷʪʥʦʡ ʙʠʛʨʘʤʤʳ ʟʘʢʦʥʯʝʥ. ʊʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʝʝ 

ʧʦʣʦʞʝʥʠʝ ʚ ʪʝʢʩʪʝ. ɹʫʜʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʙʠʨʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʘʥʥʦʡ 

ʙʠʛʨʘʤʤʳ ʧʨʠ ʧʦʤʦʱʠ ʜʚʫʭ ʫʧʨʘʚʣʷʶʱʠʭ ʢʥʦʧʦʢ çʇʨʝʜʳʜʫʱʘʷè ʠ çʉʣʝʜʫʶʱʘʷè 

(ʧʦʜʟʘʛʦʣʦʚʦʢ ʇʦʟʠʮʠʷ ʚ ʪʝʢʩʪʝ).  

 

ʈʠʩ 1.29. ʇʦʟʠʮʠʷ ʚ ʪʝʢʩʪʝ ʠ ʫʧʨʘʚʣʷʶʱʠʝ ʢʥʦʧʢʠ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʉʣʝʜʫʶʱʘʷè ʠʣʠ çʇʨʝʜʳʜʫʱʘʷè ʚ ʣʝʚʦʤ ʧʦʣʝ ʨʠʩ 7 

ʧʦʷʚʠʪʩʷ ʯʘʩʪʴ ʰʠʬʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʟʠʮʠʷʤ, ʥʦʤʝʨʘ ʢʦʪʦʨʳʭ ʧʦʷʚʷʪʩʷ ʚ 

ʧʨʘʚʦʤ ʧʦʣʝ ʜʣʷ ʯʪʝʥʠʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʧʦʠʟʦʡʜʝʪ ʟʘʧʦʣʥʝʥʠʝ ʧʝʨʚʦʛʦ ʧʦʣʷ ʚ ʙʣʦʢʝ 

çʉʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 2è ʩʦʜʝʨʞʠʤʳʤ ʣʝʚʦʛʦ ʧʦʣʷ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʳʙʨʘʥʘ ʙʠʛʨʘʤʤʘ ʠ ʝʝ ʧʦʣʦʞʝʥʠʝ (ʪʦ ʝʩʪʴ ʟʘʧʦʣʥʝʥʳ ʜʚʘ ʚʝʨʭʥʠʭ 

ʧʦʣʷ ʚ ʙʣʦʢʝ çʉʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 2è), ʚ ʧʦʣʝ ç=è ʙʣʦʢʘ çʉʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 2è ʧʦʷʚʠʪʩʷ 

ʨʝʟʫʣʴʪʘʪ ʩʣʦʞʝʥʠʷ.  

ʅʘ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʡ ʙʠʛʨʘʤʤʳ ʠ ʯʘʩʪʠ 

ʚʝʨʦʷʪʥʦʡ ʛʘʤʤʳ ʟʘʢʦʥʯʝʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʠʤʝʝʤ ʧʨʝʜʧʦʣʘʛʘʝʤʫʶ ʙʠʛʨʘʤʤʫ, ʝʝ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ, ʚʝʨʦʷʪʥʦ, ʯʘʩʪʴ ʢʣʶʯʘ. ɼʘʣʴʥʝʡʰʠʝ ʰʘʛʠ ʧʦʢʘʞʫʪ ʥʘʤ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʠʣʠ ʦʰʠʙʦʯʥʦʩʪʴ ʚʳʙʦʨʘ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 
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ʅʘʭʦʞʜʝʥʠʝ ʚʝʨʦʷʪʥʦʡ ʯʘʩʪʠ ʢʣʶʯʘ 

ɼʘʥʥʳʡ ʰʘʛ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʫʯʥʦʛʦ ʩʣʦʞʝʥʠʷ ʧʦ ʤʦʜʫʣʶ 2 ʩʦʙʩʪʚʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʪʦ ʝʩʪʴ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ ʚʝʨʦʷʪʥʘʷ ʯʘʩʪʴ ʢʣʶʯʘ ʙʳʣʘ ʥʘʡʜʝʥʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʤʦʞʥʦ ʧʨʦʧʫʩʪʠʪʴ. 

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʡ ʯʘʩʪʠ ʢʣʶʯʘ ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʣʦʢ çʉʣʦʞʝʥʠʝ ʧʦ 

ʤʦʜʫʣʶ 2è ʩ ʚʥʝʩʝʥʥʳʤʠ ʚ ʥʝʛʦ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ ʥʘʯʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ (ʚʝʨʦʷʪʥʦʡ 

ʙʠʛʨʘʤʤʦʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʯʘʩʪʠ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ). 

 

ʈʠʩ 1.30. ɹʣʦʢ çʉʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 2è 

 ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʡ ʯʘʩʪʠ ʛʘʤʤʳ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʛʦ ʩʣʦʞʝʥʠʷ ʧʦ 

ʤʦʜʫʣʶ ʜʚʘ ʚʝʨʦʷʪʥʦʡ ʙʠʛʨʘʤʤʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʯʘʩʪʠ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ, ʪʦ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ç+è. 

 

ʈʠʩ 1.31. ʂʥʦʧʢʘ ç+è (ʩʣʦʞʠʪʴ) 

 ʇʦʩʣʝ ʯʝʛʦ ʚ ʧʦʣʝ ç=è ʧʦʷʚʠʪʩʷ ʠʩʢʦʤʘʷ ʯʘʩʪʴ ʚʝʨʦʷʪʥʦʡ ʛʘʤʤʳ. 

 

ʈʠʩ 1.32.  ʇʦʣʝ ç=è - ʨʝʟʫʣʴʪʘʪ ʩʣʦʞʝʥʠʷ 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʦʧʨʝʜʝʣʠʣʠ 16 ʙʠʪ ʢʣʶʯʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ 

ʥʘʤ ʜʣʷ ʦʪʳʩʢʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ ʚ ʨʝʛʠʩʪʨʝ, ʥʘʯʘʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʨʝʛʠʩʪʨʘ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʚʩʝʡ ʛʘʤʤʳ ʠ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ. ʉʪʨʦʛʦ ʛʦʚʦʨʷ, 2 ʙʠʪʘ ʠʟ ʵʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʠʟʙʳʪʦʯʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ ʥʫʞʥʦ 2*7=14 ʙʠʪ, ʘ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʚʩʝʛʦ 7 ʙʠʪ, ʥʦ ʚ ʩʚʷʟʠ ʩ ʚʳʙʨʘʥʥʦʡ ʢʦʜʠʨʦʚʢʦʡ 

ʩʠʤʚʦʣʦʚ ʧʨʠʭʦʜʠʪʩʷ ʫʯʠʪʳʚʘʪʴ ʠ ʵʪʠ 2 ʙʠʪʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʰʘʛʦʚ ʚ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʧʦʣʦʞʝʥʠʷ 

ʦʪʚʦʜʦʚ ʚ ʨʝʛʠʩʪʨʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ ʧʨʠ 
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ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʥʘʭʦʞʜʝʥʠʠ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ, ʠʩʧʦʣʴʟʫʷ 

ʧʦʜʧʨʦʛʨʘʤʤʫ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʤʘʪʨʠʮʳ ʠ ʥʘʭʦʞʜʝʥʠʷ ʤʘʪʨʠʮʳ ɸ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ ʚʳʧʦʣʥʷʶʱʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ 

ʧʦʜʧʨʦʛʨʘʤʤʫ ʥʘʭʦʞʜʝʥʠʷ ʤʘʪʨʠʮʳ ɸ, ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çʄʘʪʨʠʮʘ ɸè. 

 

ʈʠʩ 1.33. ʂʥʦʧʢʘ çʄʘʪʨʠʮʘ ɸè 

 ɿʘʪʝʤ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʙʦʡ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʚʝʢʪʦʨʦʚ-ʩʪʦʣʙʮʦʚ S(1)éS(8) (ʩʤ. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʚʚʝʜʝʥʠʝ). 

 

ʈʠʩ 1.34. ʆʢʥʦ ʧʦʜʧʨʦʛʨʘʤʤʳ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʤʘʪʨʠʮʳ ɸ 

ʇʦʩʣʝ ʢʦʨʨʝʢʪʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʦʣʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

çɺʳʯʠʩʣʠʪʴè ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʷʭ ʦʢʥʘ ʧʦʜʧʨʦʛʨʘʤʤʳ ʧʦʷʚʷʪʩʷ ʩʪʨʦʢʠ 

ʩʦʪʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʪʨʠʮʘʤ  ʍ
-1

 ʠ ɸ. 

 

ʈʠʩ 1.35. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çɺʳʯʠʩʣʠʪʴè 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʪʨʠʮʘ ɸ ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʚʠʜ: ʧʝʨʚʘʷ ʩʪʨʦʢʘ ï 

ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ʦʪʚʦʜʦʚ, ʚ ʦʩʪʘʣʴʥʳʭ ʩʪʨʦʢʘʭ ʧʦʜ ʛʣʘʚʥʦʡ ʜʠʘʛʘʥʘʣʴʶ ʥʘʭʦʜʷʪʩʷ 

ʝʜʠʥʠʮʳ, ʦʩʪʘʣʴʥʳʝ ʥʫʣʠ. ɽʩʣʠ ʥʘʡʜʝʥʥʘʷ ʤʘʪʨʠʮʘ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʚʠʜʫ ʦʪ ʚʳʰʝʦʧʠʩʘʥʥʦʡ, 

ʪʦ ʙʳʣʘ ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ ʥʘ ʨʘʥʥʠʭ ʰʘʛʘʭ (ʥʘʧʨʠʤʝʨ ʚʳʙʨʘʥʘ ʦʰʠʙʦʯʥʘʷ ʙʠʛʨʘʤʤʘ). 

ʉʪʨʦʢʘ 1 ʧʦʜʨʘʟʜʝʣʘ çʄʘʪʨʠʮʘ ɸè ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʝʡ, ʪʦ ʝʩʪʴ ʠʤʝʥʥʦ ʝʝ ʚʠʜ 

ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ʦʪʚʦʜʦʚ ʠ ʠʤʝʥʥʦ ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʥʦʩʠʪʴ ʚ ʧʦʣʝ ɸ1 ʙʣʦʢʘ ʧʦʣʦʞʝʥʠʝ 

ʦʪʚʦʜʦʚ, ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʧʦʜʧʨʦʛʨʘʤʤʳ (ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çɺʝʨʥʫʪʴʩʷè).  

 

ʈʠʩ 1.36. ɹʣʦʢ ʧʦʣʦʞʝʥʠʝ ʦʪʚʦʜʦʚ 

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʚʦʜʦʚ ʩʫʱʝʩʪʚʫʝʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʘ ʩʧʦʩʦʙʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ, ʪʦ ʚʦʟʤʦʞʥʦ 2 ʩʧʦʩʦʙʘ ʟʘʧʦʣʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʩʧʦʩʦʙʳ. 

1) ɽʩʣʠ ʦʪʚʦʜʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʥʘʭʦʞʜʝʥʠʷ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ, ʪʦ 

ʫʜʦʙʥʦ ʚʚʝʩʪʠ ʚ ʧʦʣʝ çɸ1=è ʧʝʨʚʫʶ ʩʪʨʦʢʫ ʤʘʪʨʠʮʳ ɸ, ʯʪʦ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʟʘʜʘʥʠʝʤ 

ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ ʠ ʙʫʜʝʪ ʧʨʦʜʫʙʣʠʨʦʚʘʥʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʙʣʦʢʘ. 

ʈʝʛʠʩʪʨ ʧʦ ʫʩʣʦʚʠʶ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 7-ʨʘʟʨʷʜʥʳʤ, ʪʦ ʝʩʪʴ ʧʝʨʚʘʷ ʩʪʨʦʢʘ 

ʤʘʪʨʠʮʳ ɸ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʠʟ 7 ʙʠʪ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ 

(ʝʩʣʠ ʙʠʪ ʨʘʚʝʥ 1) ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ (ʝʩʣʠ ʙʠʪ ʨʘʚʝʥ 0) ʦʪʚʦʜʘ ʚ ʨʝʛʠʩʪʨʝ.  

 

ʈʠʩ 1.37. ʉʪʨʦʢʦʚʦʝ ʟʘʜʘʥʠʝ ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ 

ɽʩʣʠ ʧʦʣʦʞʝʥʠʝ ʦʪʚʦʜʦʚ ʙʳʣʠ ʥʘʡʜʝʥʳ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ, ʪʦ ʫʜʦʙʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʫʢʘʟʘʪʴ ʦʪʚʦʜʳ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʨʝʛʠʩʪʨʝ, ʪʦ ʝʩʪʴ ʘʢʪʠʚʠʨʦʚʘʪʴ ʯʝʢ-ʙʦʢʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʠʩʫʪʩʪʚʫʶʱʝʤʫ ʦʪʚʦʜʫ, ʚʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʦʜʫʙʣʠʨʫʶʪʩʷ ʚ 

ʩʪʨʦʢʝ çɸ1=è 
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ʈʠʩ 1.38. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʦʪʚʦʜʦʚ 

ʅʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʴʥʝʝ ʧʦʜʭʦʜʠʪʴ ʢ ʧʨʦʙʣʝʤʝ ʧʦʠʩʢʘ ʦʪʚʦʜʦʚ ʚ ʨʝʛʠʩʪʨʝ, ʪʘʢ ʢʘʢ 

ʥʝʧʨʘʚʠʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʧʨʘʚʠʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʇʦʠʩʢ ʥʘʯʘʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʰʠʬʨʦʚʘʪʴ ʪʝʢʩʪ ʥʝʦʙʭʦʜʠʤʘ ʛʘʤʤʘ ʪʘʢʦʡ ʞʝ ʜʣʠʥʳ ʢʘʢ ʠ 

ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʛʘʤʤʳ ʥʘʤ ʥʫʞʥʦ ʟʥʘʪʴ ʥʘʯʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝ 

ʨʝʛʠʩʪʨʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʣʦʢ 

çʅʘʯʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝè. 

 

ʈʠʩ 1.39. ɹʣʦʢ çʅʘʯʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝè 

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ 

ʦʙʨʘʪʥʫʶ ʨʘʙʦʪʫ ʨʝʛʠʩʪʨʘ, ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʢʥʦʧʢʘ çʄʦʜʝʣʠʨʦʚʘʪʴè, ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʦʪʦʨʫʶ 

ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʨʝʛʠʩʪʨʘ ʥʘ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ, 

ʢʦʪʦʨʦʝ ʟʘʜʘʝʪʩʷ ʚ ʧʦʣʝ ʚʳʙʦʨʘ çʂʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ ʥʘʟʘʜè. 

 

ʈʠʩ 1.40. ʂʥʦʧʢʘ çʄʦʜʝʣʠʨʦʚʘʪʴè 

ʇʦʩʢʦʣʴʢʫ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʦʙʨʘʪʥʫʶ ʨʘʙʦʪʫ ʥʘ ʯʠʩʣʦ ʰʘʛʦʚ ʥʝ 

ʢʨʘʪʥʦʝ 8 (ʪʘʢ ʢʘʢ 1 ʩʠʤʚʦʣ ʟʘʢʦʜʠʨʦʚʘʥ 8 ʙʠʪʘʤʠ), ʪʦ ʯʠʩʣʦ ʰʘʛʦʚ ʟʘʤʝʥʝʥʦ ʯʠʩʣʦʤ ʙʣʦʢʦʚ. 

ʊʦ ʝʩʪʴ 1 ʙʣʦʢ = 8 ʰʘʛʦʚ, ʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘ 1 ʙʣʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʨʘʪʥʘʷ ʨʘʙʦʪʘ ʥʘ 8 

ʰʘʛʦʚ. ɺʳʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʙʣʦʢʦʚ ʥʘʟʘʜ ʦʛʨʘʥʠʯʝʥ 14 (ʜʣʷ ʦʙʝʩʧʝʯʥʠʷ ʦʪʩʫʪʩʪʚʠʷ 

ʮʠʢʣʠʯʥʦʩʪʠ). 

ɺʳʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʙʣʦʢʦʚ ʥʘ ʢʦʪʦʨʦʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʨʘʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʘʞʝʥ 

ʜʣʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ ʜʣʷ ʦʙʨʘʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʮʠʬʨʦʡ ʚ ʥʦʤʝʨʝ ʧʦʟʠʮʠʠ ʚʝʨʦʷʪʥʦʡ ʙʠʛʨʘʤʤʳ (ʩʤ. 

ʇʦʜʟʘʛʦʣʦʚʦʢ çʇʦʟʠʮʠʷ ʚ ʪʝʢʩʪʝè ʙʣʦʢʘ çɺʘʨʠʘʥʪè ʧʨʘʚʦʝ ʧʦʣʝ ʜʣʷ ʯʪʝʥʠʷ). ʊʦ ʝʩʪʴ ʝʩʣʠ 

ʧʦʟʠʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ 3-4 (ʪʦ ʝʩʪʴ ʚʝʨʦʷʪʥʘʷ ʙʠʛʨʘʤʤʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʟʠʮʠʠ 3 ʠ ʧʦʟʠʮʠʠ 

4), ʪʦ ʦʙʨʘʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ 3 ʙʣʦʢʘ ʥʘʟʘʜ. 
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ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çʄʦʜʝʣʠʨʦʚʘʪʴè ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʠʩʢ 

ʥʘʯʘʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʨʝʛʠʩʪʨʘ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʝʨʚʳʝ 7 ʙʠʪ ʩʪʨʦʢʠ ç=è ʙʣʦʢʘ 

çʉʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 2è ʠ ʨʝʛʠʩʪʨ ʠʟ ʙʣʦʢʘ çʇʦʣʦʞʝʥʠʝ ʦʪʚʦʜʦʚè (ʪʦʯʥʝʝ ʧʦʣʦʞʝʥʠʝ ʝʛʦ 

ʦʪʚʦʜʦʚ). ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʩʭʝʤʘʪʠʯʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʷʯʝʝʢ ʨʝʛʠʩʪʨʘ, 

ʟʘʧʦʣʥʝʥʥʳʭ ʥʫʣʷʤʠ ʠʣʠ ʝʜʠʥʠʮʘʤʠ. 

 

ʈʠʩ 1.41. ʉʭʝʤʘʪʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʷʯʝʝʢ ʨʝʛʠʩʪʨʘ 

ʂʨʦʤʝ ʪʦʛʦ ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʩʨʘʟʫ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ 

çʄʦʜʝʣʠʨʦʚʘʪʴè, ʝʩʣʠ ʥʝ ʧʨʦʠʟʦʰʣʦ ʥʠʢʘʢʠʭ ʦʰʠʙʦʢ ʟʘʧʦʣʥʷʶʪʩʷ ʧʦʣʷ ʚ ʙʣʦʢʘʭ çɻʘʤʤʘè ʠ 

çʆʪʢʨʳʪʳʡ ʪʝʢʩʪè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʄʦʜʝʣʠʨʦʚʘʪʴè ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ 

ʚʳʙʦʨʝ ʚʝʨʦʷʪʥʦʡ ʙʠʛʨʘʤʤʳ, ʝʝ ʧʦʣʦʞʝʥʠʷ ʚ ʪʝʢʩʪʝ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ ʧʦʣʫʯʘʝʪʩʷ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ. 

ʇʦʣʫʯʝʥʠʝ ʛʘʤʤʳ 

ɼʣʷ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʛʘʤʤʫ, ʢʦʪʦʨʘʷ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʠ ʟʘʰʠʬʨʦʚʢʝ. ʕʪʦʪ ʰʘʛ ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ 

ʢʥʦʧʢʫ çʄʦʜʝʣʠʨʦʚʘʪʴè ʠʟ ʙʣʦʢʘ çʅʘʯʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝè. ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʧʨʘʚʠʣʴʥʦʩʪʴʶ 

ʛʘʤʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥ ʙʣʦʢ çɻʘʤʤʘè 

 

ʈʠʩ 1.42. ɹʣʦʢ çɻʘʤʤʘè 

ɻʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 128 ʜʚʦʠʯʥʳʭ ʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʳʝ 

ʚʳʚʦʜʷʪʩʷ ʚ ʧʦʣʝ ʜʣʷ ʯʪʝʥʠʷ çɻʘʤʤʘè. ɼʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʣʦʞʝʥʠʷ ʧʦ ʤʦʜʫʣʶ 2 ʩ ʰʠʬʨʦʛʨʘʤʤʦʡ ʠ ʧʦʣʫʯʝʥʠʷ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʚ 

ʙʠʪʦʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ. 

 

ʈʠʩ 1.43. ʇʦʣʝ ʜʣʷ ʯʪʝʥʠʷ çɻʘʤʤʘè 
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ʇʦʣʫʯʝʥʠʝ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ 

ʆʪʢʨʳʪʳʡ ʪʝʢʩʪ ʧʦʣʫʯʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʄʦʜʝʣʠʨʦʚʘʪʴè 

ʙʣʦʢʘ çʅʘʯʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝè, ʦʜʥʘʢʦ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʚʦʟʤʦʞʥʦʩʪʠ. 

ʆʪʢʨʳʪʳʡ ʪʝʢʩʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʧʝʨʝʢʦʜʠʨʦʚʘʥʥʳʤ ʠʟ ʙʠʪʦʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʩʠʤʚʦʣʳ ʠ ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʣʦʢ çʆʊʂʈʓʊʓʁ ʊɽʂʉʊè. 

 

ʈʠʩ 1.44. ɹʣʦʢ çʆʪʢʨʳʪʳʡ ʪʝʢʩʪè 

 ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʜʦʩʪʘʪʦʯʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʇʦʣʫʯʠʪʴè. ʇʨʦʛʨʘʤʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʠʟʚʝʜʝʪ ʩʣʦʞʝʥʠʝ ʛʘʤʤʳ ʠ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ, ʘ ʧʦʪʦʤ ʧʝʨʝʢʦʜʠʨʫʝʪ 

ʙʠʪʦʚʳʡ ʪʝʢʩʪ ʚ ʩʠʤʚʦʣʴʥʳʡ. 

 

ʈʠʩ 1.45. ʂʥʦʧʢʘ çʇʦʣʫʯʠʪʴè 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʧʦʣʝ ʚʚʦʜʘ ʧʦʷʚʠʪʩʷ ʥʝʢʦʪʦʨʳʡ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʣʠʙʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʩʤʳʩʣʝʥʥʦʝ ʩʦʦʙʱʝʥʠʝ (ʪʦʛʜʘ ʨʘʙʦʪʘ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʝʥʘ), ʣʠʙʦ ʥʝʧʦʥʷʪʥʳʡ ʥʘʙʦʨ 

ʩʠʤʚʦʣʦʚ (ʫʚʳ, ʧʨʠʜʝʪʩʷ ʧʦʚʪʦʨʠʪʴ ʥʝʢʦʪʦʨʳʝ ʰʘʛʠ ʟʘʥʦʚʦ). ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʳʤ ʤʝʩʪʦʤ ʦʰʠʙʢʠ ʷʚʣʷʝʪʩʷ ʥʝʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ ʜʣʷ 

ʦʙʨʘʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʝʧʨʘʚʠʣʴʥʳʝ ʥʘʯʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʷ ʠ ʛʘʤʤʘ). 

ɽʩʣʠ ʞʝ ʚʳ ʫʚʝʨʝʥʳ ʚ ʩʚʦʠʭ ʜʝʡʩʪʚʠʷʭ ʧʦ ʚʳʙʦʨʫ ʢʦʣʠʯʝʩʪʚʘ ʙʣʦʢʦʚ, ʪʦʛʜʘ ʥʝʚʝʨʥʦ ʚʳʙʨʘʥʘ 

ʙʠʛʨʘʤʤʘ ʠʣʠ ʝʝ ʧʦʣʦʞʝʥʠʝ (ʪʦ ʝʩʪʴ ʧʨʠʜʝʪʩʷ ʚʝʨʥʫʪʴʩʷ ʢ ʧ 5.3.4), ʢʨʦʤʝ ʪʦʛʦ ʚʦʟʤʦʞʥʦ 

ʥʝʚʝʨʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʦʪʚʦʜʦʚ (ʧʨʠʜʝʪʩʷ ʚʝʨʥʫʪʴʩʷ ʢ ʧ 5.3.5) 

 ɽʩʣʠ ʧʦʣʫʯʝʥʥʳʡ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʫʩʪʨʘʠʚʘʝʪ ʚʳʧʦʣʥʷʶʱʝʛʦ ʪʦ ʨʘʙʦʪʘ ʟʘʚʝʨʰʝʥʘ. 

ʆʪʯʝʪ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʙʦʪʳ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʧʝʮʠʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ï ʦʪʯʝʪ ʦ 

ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. ɺ ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʦʪʯʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʬʦʨʤʝ ʬʘʡʣʘ ʦʪʯʝʪʘ:  

o ʬʘʡʣ  ʦʪʯʝʪʘ ï ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʦʚʝʨʷʶʱʝʤʫ 

(ʧʨʝʧʦʜʘʚʘʪʝʣʶ); 

ʌʦʨʤʘ ʦʪʯʝʪʘ ʚʢʣʶʯʘʶʪʩʷ ʧʫʪʝʤ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʚ ʙʣʦʢʝ 

çʋʧʨʘʚʣʝʥʠʝè. 
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ʈʠʩ 1.46. ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè 

ɺʳʢʣʶʯʘʪʝʣʴ çɿʘʧʠʩʳʚʘʪʴ ʦʪʯʝʪ ʦ ʨʘʙʦʪʝ ʚ ʬʘʡʣ LSR.logè ʚʢʣʶʯʘʝʪ\ʚʳʢʣʶʯʘʝʪ 

ʨʝʞʠʤ ʟʘʧʠʩʠ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʬʘʡʣ çlsr.logè.  

 

ʈʠʩ 1.47. ɺʳʢʣʶʯʘʪʝʣʴ çɿʘʧʠʩʳʚʘʪʴ ʦʪʯʝʪ ʦ ʨʘʙʦʪʝ ʚ ʬʘʡʣ LSR.logè 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʜʘʥʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʩʦʟʜʘʝʪʩʷ ʠʣʠ ʧʝʨʝʟʘʧʠʩʳʚʘʝʪʷ ʠʣʠ 

ʜʦʟʘʧʠʩʳʚʘʝʪʩʷ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʠ) ʬʘʡʣ çlsr.logè, ʚ ʢʦʪʦʨʳʡ ʟʘʧʠʩʳʚʘʶʪʩʷ 

ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʦʪʳʩʢʘʥʠʶ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ.  

ɼʣ̫ ʩʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʘ ʥʘʜʦ: 

a) ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʚʢʣʶʯʠʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʴ 

çɿʘʧʠʩʳʚʘʪʴ ʦʪʯʝʪ ʦ ʨʘʙʦʪʝ ʚ ʬʘʡʣ LSR.logè (ʚʢʣʶʯʝʥ ʧʦ ʫʤʦʣʯʘʥʠʶ). ɽʩʣʠ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ 

lsr.log, ʪʦ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ: çʇʝʨʝʧʠʩʳʚʘʪʴ?è. ɽʩʣʠ ʪʘʢʦʛʦ ʬʘʡʣʘ ʥʝʪ, ʪʦ ʦʥ ʩʦʟʜʘʩʪʩʷ; 

b) ɿʘʛʨʫʟʠʪʴ ʚʘʨʠʘʥʪ. ɺ ʬʘʡʣʝ ʧʦʷʚʠʪʩʷ ʟʘʧʠʩʴ çʅʘʯʘʣʦ LOG*********è; 

c) ɺʳʧʦʣʥʠʪʴ ʜʝʡʩʪʚʠʷ ʧʦ ʧʦʠʩʢʫ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ; 

d) ʅʘʡʪʠ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ. 

e) ɺʳʡʪʠ ʠʟ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʢʠ çɺʳʭʦʜè. ɺ ʬʘʡʣʝ ʧʦʷʚʠʪʩʷ 

ʟʘʧʠʩʴ çʂʦʥʝʮ LOG*********è. 

 

ʈʠʩ 1.48. ʂʥʦʧʢʘ çɺʳʭʦʜè 

ɺ ʬʘʡʣʝ ʦʪʯʝʪʘ ʙʫʜʫʪ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳ ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʧʦʠʩʢʫ ʦʪʢʨʳʪʦʛʦ 

ʪʝʢʩʪʘ. ʆʪʯʝʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʨʘʩʧʝʯʘʪʘʥʥʦʤ ʚʠʜʝ ʦʪ ʬʨʘʟʳ çʅʘʯʘʣʦ 

LOG**************è ʜʦ ʬʨʘʟʳ çʂʦʥʝʮ LOG**************è. 
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ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʈʦʩʩʠʡʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ  

ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ  ɻʆʉʊ 28147-89  

 

ʎʝʣʴ ʨʘʙʦʪʳ ʀʟʫʯʠʪʴ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʩʪʘʥʜʘʨʪ ʰʠʬʨʦʚʘʥʠʷ ɻʆʉʊ 28147-89 ʠ ʝʛʦ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʞʠʤʘʤʠ ʙʣʦʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ.  

ɻʆʉʊ 28147-89 ð ʩʦʚʝʪʩʢʠʡ ʠ ʨʦʩʩʠʡʩʢʠʡ ʩʪʘʥʜʘʨʪ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ, 

ʚʚʝʜʸʥʥʳʡ ʚ 1990 ʛʦʜʫ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʉʅɻ. ʇʦʣʥʦʝ ʥʘʟʚʘʥʠʝ ð çɻʆʉʊ 28147-

89 ʉʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ɿʘʱʠʪʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ. ɸʣʛʦʨʠʪʤ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷè. ʉ ʤʦʤʝʥʪʘ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ɻʆʉʊʘ ʥʘ ʥʸʤ ʩʪʦʷʣ 

ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʡ ʛʨʠʬ çɼʣʷ ʩʣʫʞʝʙʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷè, ʠ ʬʦʨʤʘʣʴʥʦ ʰʠʬʨ ʙʳʣ ʦʙʲʷʚʣʝʥ 

çʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʳʤè ʪʦʣʴʢʦ ʚ ʤʘʝ 1994 ʛʦʜʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʠʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʰʠʬʨʘ ʠ 

ʢʨʠʪʝʨʠʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʦʧʫʙʣʠʢʦʚʘʥʳ. 

ɸʣʛʦʨʠʪʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʧʧʘʨʘʪʥʦʡ ʠʣʠ 

ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʧʦ ʩʚʦʠʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʥʝ ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʩʪʝʧʝʥʴ ʩʝʢʨʝʪʥʦʩʪʠ ʟʘʱʠʱʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʉʪʘʥʜʘʨʪ ʦʙʷʟʘʪʝʣʝʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ, ʧʨʠʤʝʥʷʶʱʠʭ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ ʟʘʱʠʪʫ ʜʘʥʥʳʭ, ʭʨʘʥʠʤʳʭ ʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʚ ʩʝʪʷʭ, ʚ ʦʪʜʝʣʴʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʠʣʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ. 

ʊʦ, ʯʪʦ ʚ ʝʛʦ ʥʘʟʚʘʥʠʠ ʚʤʝʩʪʦ ʪʝʨʤʠʥʘ çʰʠʬʨʦʚʘʥʠʝè ʬʠʛʫʨʠʨʫʝʪ ʙʦʣʝʝ ʦʙʱʝʝ 

ʧʦʥʷʪʠʝ çʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝè, ʚʦʚʩʝ ʥʝ ʩʣʫʯʘʡʥʦ. ʇʦʤʠʤʦ ʥʝʩʢʦʣʴʢʠʭ ʪʝʩʥʦ 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʦʮʝʜʫʨ ʰʠʬʨʦʚʘʥʠʷ, ʚ ʜʦʢʫʤʝʥʪʝ ʦʧʠʩʘʥ ʦʜʠʥ ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ 

ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʩ ʥʠʤʠ ʘʣʛʦʨʠʪʤ ʚʳʨʘʙʦʪʢʠ ʠʤʠʪʦʚʩʪʘʚʢʠ. ʇʦʩʣʝʜʥʷʷ ʷʚʣʷʝʪʩʷ ʥʝ ʯʝʤ 

ʠʥʳʤ, ʢʘʢ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʢʦʤʙʠʥʘʮʠʝʡ, ʪʦ ʝʩʪʴ ʢʦʜʦʤ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʤ ʠʟ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ ʩ ʮʝʣʴʶ ʠʤʠʪʦʟʘʱʠʪʳ, ʠʣʠ ʟʘʱʠʪʳ 

ʜʘʥʥʳʭ ʦʪ ʚʥʝʩʝʥʠʷ ʚ ʥʠʭ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ 

ʉʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 2  

ʆʧʝʨʘʮʠʷ ʧʦʨʘʟʨʷʜʥʦʛʦ XOR (ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ Ä) ð  ʙʫʣʝʚʘ ʬʫʥʢʮʠʷ ʠ ʣʦʛʠʯʝʩʢʘʷ 

ʦʧʝʨʘʮʠʷ. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʝʩʣʠ 

ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ ʚ ʪʦʯʥʦʩʪʠ ʦʜʠʥ ʠʟ ʘʨʛʫʤʝʥʪʦʚ. ʇʨʠʤʝʨ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʩʣʦʞʝʥʠʷ: 

(ʭ
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 + ʭ + 1) Ä (x
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 + ʭ+ 1) = ʭ
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6
 + ʭ

4
 + ʭ

2 
(ʚ ʚʠʜʝ ʤʥʦʛʦʯʣʝʥʦʚ)             

{01010111} Ä {10000011} = {11010100} (ʜʚʦʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ)                     

 



39 

 

 

ʇʨʘʚʠʣʘ ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʦ ʤʦʜʫʣʶ 2 ʠ ʧʦ ʤʦʜʫʣʶ (2-1) 

1. ɼʚʘ ʮʝʣʳʭ ʯʠʩʣʘ , , ʛʜʝ 0 ,  <, 2 -1, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʚʦʠʯʥʦʤ ʚʠʜʝ 

                                   , ,                                   

                                      ʪ.ʝ. ,                           

                                       ,                                  

ʩʫʤʤʠʨʫʶʪʩʷ ʧʦ ʤʦʜʫʣʶ 2 (ʦʧʝʨʘʮʠʷ ) ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʘʚʠʣʫ: 

                                                , ʝʩʣʠ ,                                  

                                                                            

ʛʜʝ ʦʧʝʨʘʮʠʷ +(-) ʝʩʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʩʫʤʤʘ (ʨʘʟʥʦʩʪʴ) ʜʚʫʭ ʮʝʣʳʭ ʯʠʩʝʣ. 

2. ɼʚʘ ʮʝʣʳʭ ʯʠʩʣʘ , , ʛʜʝ 0, 2  -1, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʚʦʠʯʥʦʤ ʚʠʜʝ 

                                               ,                                                 

,                                                    

ʩʫʤʤʠʨʫʶʪʩʷ ʧʦ ʤʦʜʫʣʶ (2-1) (ʦʧʝʨʘʮʠʷ ô) ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʘʚʠʣʫ: 

                                            ô , ʝʩʣʠ ,                                        

                                         ʝʩʣʠ .                                 

 

ʉʪʨʫʢʪʫʨʘ ʘʣʛʦʨʠʪʤʘ 

ʉʠʤʤʝʪʨʠʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ð ʩʧʦʩʦʙ ʰʠʬʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʜʣʷ ʟʘʰʠʬʨʦʚʢʠ ʠ 

ʨʘʩʰʠʬʨʦʚʳʚʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʢʣʶʯ. ɼʦ ʠʟʦʙʨʝʪʝʥʠʷ 

ʩʭʝʤʳ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʫʱʝʩʪʚʦʚʘʚʰʠʤ ʩʧʦʩʦʙʦʤ ʷʚʣʷʣʦʩʴ 

ʩʠʤʤʝʪʨʠʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ. ʂʣʶʯ ʘʣʛʦʨʠʪʤʘ ʜʦʣʞʝʥ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʩʝʢʨʝʪʝ ʦʙʝʠʤʠ 

ʩʪʦʨʦʥʘʤʠ. ɸʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ ʚʳʙʠʨʘʝʪʩʷ ʩʪʦʨʦʥʘʤʠ ʜʦ ʥʘʯʘʣʘ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ. ʂ 

ʩʠʤʤʝʪʨʠʯʥʦʤʫ ʰʠʬʨʦʚʘʥʠʶ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

¶ ʆʪʩʫʪʩʪʚʠʝ ʣʠʥʝʡʥʦʩʪʠ (ʪʦ ʝʩʪʴ ʫʩʣʦʚʠʷ f(a) xor f(b) == f(a xor b)), ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʦʙʣʝʛʯʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʢʨʠʧʪʦʘʥʘʣʠʟʘ ʢ ʰʠʬʨʫ. (ʌʫʥʢʮʠʷ xor ï 

çʩʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 2è, çʠʩʢʣʶʯʘʶʱʝʝ ʠʣʠè ï ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʠʩʪʠʥʥʳʤ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʝʩʣʠ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ ʚ ʪʦʯʥʦʩʪʠ ʦʜʠʥ ʠʟ ʘʨʛʫʤʝʥʪʦʚ). 

¶ ʇʦʣʥʘʷ ʫʪʨʘʪʘ ʚʩʝʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

ɸʣʛʦʨʠʪʤ ɻʆʉʊ 28147-89 ʷʚʣʷʝʪʩʷ ʙʣʦʯʥʳʤ ʰʠʬʨʦʤ ï ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʩʠʤʤʝʪʨʠʯʥʦʛʦ 

ʰʠʬʨʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʙʣʦʯʥʦʛʦ ʰʠʬʨʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʙʣʦʢʘ ʥʝʩʢʦʣʴʢʠʭ ʙʘʡʪ ʟʘ ʦʜʥʫ 

ʠʪʝʨʘʮʠʶ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 8). ʂʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʙʣʦʯʥʳʭ ʰʠʬʨʦʚ, ɻʆʉʊ 

ʦʩʥʦʚʘʥ ʥʘ ʩʝʪʠ ʌʝʡʩʪʝʣʷ (ʨʠʩʫʥʦʢ 7.1). ʉʝʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʸʥʥʫʶ 
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7ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʶʱʫʶʩʷ (ʠʪʝʨʠʨʦʚʘʥʥʫʶ) ʩʪʨʫʢʪʫʨʫ, ʥʘʟʳʚʘʶʱʫʶʩʷ ʷʯʝʡʢʦʡ 

ʌʝʡʩʪʝʣʷ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦʡ ʷʯʝʡʢʠ ʢ ʜʨʫʛʦʡ ʤʝʥʷʝʪʩʷ ʢʣʶʯ, ʧʨʠʯʸʤ ʚʳʙʦʨ ʢʣʶʯʘ 

ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʆʧʝʨʘʮʠʠ ʰʠʬʨʦʚʘʥʠʷ ʠ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʥʘ ʢʘʞʜʦʤ 

ʵʪʘʧʝ ʦʯʝʥʴ ʧʨʦʩʪʳ, ʠ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʜʦʨʘʙʦʪʢʝ ʩʦʚʧʘʜʘʶʪ, ʪʨʝʙʫʷ ʪʦʣʴʢʦ ʦʙʨʘʪʥʦʛʦ 

ʧʦʨʷʜʢʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʣʶʯʝʡ. ʐʠʬʨʦʚʘʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʛʢʦ 

ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʢ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʫʨʦʚʥʝ, ʪʘʢ ʠ ʥʘ ʘʧʧʘʨʘʪʥʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 

ɽʩʣʠ ʚʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʦʨʠʛʠʥʘʣ ɻʆʉʊ 28147ï89, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʝʤ 

ʩʦʜʝʨʞʠʪʩʷ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ. ʅʘ ʩʘʤʦʤ ʚʝʨʭʥʝʤ ʥʘʭʦʜʷʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʠ ʚʳʨʘʙʦʪʢʠ 

ʜʣʷ ʥʠʭ ʠʤʠʪʦʚʩʪʘʚʢʠ. ɺʩʝ ʦʥʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʪʨʠ ʘʣʛʦʨʠʪʤʘ ʥʠʟʰʝʛʦ ʫʨʦʚʥʷ, ʥʘʟʳʚʘʝʤʳʝ ʚ 

ʪʝʢʩʪʝ ɻʆʉʊʘ ʮʠʢʣʘʤʠ. ʕʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʙʫʜʫʪ ʥʘʟʳʚʘʪʴʩʷ çʙʘʟʦʚʳʝ 

ʮʠʢʣʳè, ʯʪʦʙʳ ʦʪʣʠʯʘʪʴ ʠʭ ʦʪ ʚʩʝʭ ʧʨʦʯʠʭ ʮʠʢʣʦʚ. ʆʥʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʥʘʟʚʘʥʠʷ ʠ 

ʦʙʦʟʥʘʯʝʥʠʷ: (ʧʦʩʣʝʜʥʠʝ ʧʨʠʚʝʜʝʥʳ ʚ ʩʢʦʙʢʘʭ) 

¶ ʮʠʢʣ ʟʘʰʠʬʨʦʚʘʥʠʷ (32-ɿ);  

¶ ʮʠʢʣ ʨʘʩʰʠʬʨʦʚʘʥʠʷ (32-ʈ);  

¶ ʮʠʢʣ ʚʳʨʘʙʦʪʢʠ ʠʤʠʪʦʚʩʪʘʚʢʠ (16-ɿ). 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʘʞʜʳʡ ʠʟ ʙʘʟʦʚʳʭ ʮʠʢʣʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʢʨʘʪʥʦʝ 

ʧʦʚʪʦʨʝʥʠʝ ʦʜʥʦʡ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʦʮʝʜʫʨʳ, ʥʘʟʳʚʘʝʤʦʡ çʦʩʥʦʚʥʳʤ ʰʘʛʦʤ 

ʢʨʠʧʪʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷè. 
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ʈʠʩ. 3.1. ʉʝʪʴ ʌʝʡʩʪʝʣʷ 

¶ ʂʣʶʯ ʷʚʣʷʝʪʩʷ ʤʘʩʩʠʚʦʤ ʠʟ ʚʦʩʴʤʠ 32-ʙʠʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʜʘ ɺ ɻʆʉʊʝ 

ʵʣʝʤʝʥʪʳ ʢʣʶʯʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ 32-ʨʘʟʨʷʜʥʳʝ ʮʝʣʳʝ ʯʠʩʣʘ ʙʝʟ ʟʥʘʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʘʟʤʝʨ ʢʣʶʯʘ ʩʦʩʪʘʚʣʷʝʪ 256 ʙʠʪ (32 ʙʘʡʪʘ). ʂʣʶʯ ʜʦʣʞʝʥ ʷʚʣʷʪʴʩʷ ʤʘʩʩʠʚʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʥʝʟʘʚʠʩʠʤʳʭ ʙʠʪʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʩ ʨʘʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʟʥʘʯʝʥʠʷ 0 ʠ 1. ʇʨʠ ʵʪʦʤ 

ʥʝʢʦʪʦʨʳʝ ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʢʣʶʯʘ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ çʩʣʘʙʳʤʠè, ʪʦ ʝʩʪʴ ʰʠʬʨ ʤʦʞʝʪ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʩʪʦʡʢʦʩʪʠ ʚ ʩʣʫʯʘʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʜʦʣʷ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ ʚ ʦʙʱʝʡ ʤʘʩʩʝ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʢʣʶʯʝʡ ʥʠʯʪʦʞʥʦ 

ʤʘʣʘ. ʇʦʵʪʦʤʫ ʢʣʶʯʠ, ʚʳʨʘʙʦʪʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʪʦʨʦʛʦ ʜʘʪʯʠʢʘ ʠʩʪʠʥʥʦ ʩʣʫʯʘʡʥʳʭ 

ʯʠʩʝʣ, ʙʫʜʫʪ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ʝʜʠʥʠʮʳ ʥʘ ʥʠʯʪʦʞʥʦ ʤʘʣʫʶ 

ʚʝʣʠʯʠʥʫ. 

¶ ʊʘʙʣʠʮʘ ʟʘʤʝʥ ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʚʦʩʝʤʴ ʫʟʣʦʚ ʟʘʤʝʥʳ. ʂʘʞʜʳʡ 

ʫʟʝʣ ʟʘʤʝʥʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʰʝʩʪʥʘʜʮʘʪʴ 4-ʙʠʪʦʚʳʭ 
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ʵʣʝʤʝʥʪʦʚ ʟʘʤʝʥʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʮʝʣʳʭ ʯʠʩʝʣ ʦʪ 0 ʜʦ 15, ʚʩʝ ʵʣʝʤʝʥʪʳ 

ʦʜʥʦʛʦ ʫʟʣʘ ʟʘʤʝʥʳ ʦʙʷʟʘʥʳ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʙʣʠʮʘ ʟʘʤʝʥ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ ʨʘʟʤʝʨʘ 8x16 ʠʣʠ 16x8, ʩʦʜʝʨʞʘʱʝʡ 4-ʙʠʪʦʚʳʝ ʟʘʤʝʥʷʶʱ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʠʡ ʦʙʲʝʤ ʪʘʙʣʠʮʳ ʟʘʤʝʥ ʨʘʚʝʥ 512 ʙʠʪ (64 ʙʘʡʪʘ). 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʟʘʤʝʥʳ (S-ʙʣʦʢʦʚ) ɻʆʉʊʘ ð ʚʦʩʝʤʴ. ʂʘʞʜʳʡ S-ʙʣʦʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʩʪʘʥʦʚʢʫ ʯʠʩʝʣ ʦʪ 0 ʜʦ 15. ʇʝʨʚʘʷ 4-ʙʠʪʥʘʷ ʧʦʜʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʦʧʘʜʘʝʪ ʥʘ ʚʭʦʜ ʧʝʨʚʦʛʦ S-ʙʣʦʢʘ, ʚʪʦʨʘʷ ð ʥʘ ʚʭʦʜ ʚʪʦʨʦʛʦ ʠ ʪ. ʜ. 

ɽʩʣʠ S-ʙʣʦʢ ʚʳʛʣʷʜʠʪ ʪʘʢ: 1, 15, 13, 0, 5, 7, 10, 4, 9, 2, 3, 14, 6, 11, 8, 12 

ʠ ʥʘ ʚʭʦʜʝ S-ʙʣʦʢʘ 0, ʪʦ ʥʘ ʚʳʭʦʜʝ ʙʫʜʝʪ 1, ʝʩʣʠ 4, ʪʦ ʥʘ ʚʳʭʦʜʝ ʙʫʜʝʪ 5, ʝʩʣʠ ʥʘ ʚʭʦʜʝ 

12, ʪʦ ʥʘ ʚʳʭʦʜʝ 6 ʠ ʪ. ʜ. (ʜʣʷ ʪʘʙʣʠʮʳ 2.24)  

ʊʘʙʣʠʮʘ 3.1. S-ʙʣʦʢʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ɻʆʉʊ ʈ 34.11-94 ʜʣʷ ʮʝʣʝʡ ʪʝʩʪʠʨʦʚʘʥʠʷ 

 

 

ʆʩʥʦʚʥʦʡ ʰʘʛ ʢʨʠʧʪʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʆʩʥʦʚʥʦʡ ʰʘʛ ʢʨʠʧʪʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 64-ʙʠʪʦʚʦʛʦ ʙʣʦʢʘ ʜʘʥʥʳʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʦʤ 

ʵʪʦʛʦ ʦʧʝʨʘʪʦʨʘ ʷʚʣʷʝʪʩʷ 32-ʙʠʪʦʚʳʡ ʙʣʦʢ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ 

ʵʣʝʤʝʥʪ ʢʣʶʯʘ. ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʦʩʥʦʚʥʦʛʦ ʰʘʛʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.2. ʈʘʩʩʤʦʪʨʠʤ 

ʧʦʜʨʦʙʥʝʝ ʵʪʘʧʳ ʦʩʥʦʚʥʦʛʦ ʰʘʛʘ ʢʨʠʧʪʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

ʐʘʛ 0 ʆʧʨʝʜʝʣʷʝʪ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʰʘʛʘ ʢʨʠʧʪʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

N ï ʧʨʝʦʙʨʘʟʫʝʤʳʡ 64-ʙʠʪʦʚʳʡ ʙʣʦʢ ʜʘʥʥʳʭ, ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʰʘʛʘ ʝʛʦ ʤʣʘʜʰʘʷ 

(N1) ʠ ʩʪʘʨʰʘʷ (N2) ʯʘʩʪʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʝ 32-ʙʠʪʦʚʳʝ ʮʝʣʳʝ ʯʠʩʣʘ ʙʝʟ ʟʥʘʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ N=(N1,N2).  

X ï 32-ʙʠʪʦʚʳʡ ʵʣʝʤʝʥʪ ʢʣʶʯʘ;  

ʐʘʛ 1 ʉʣʦʞʝʥʠʝ ʩ ʢʣʶʯʦʤ.  

ʄʣʘʜʰʘʷ ʧʦʣʦʚʠʥʘ ʧʨʝʦʙʨʘʟʫʝʤʦʛʦ ʙʣʦʢʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʧʦ ʤʦʜʫʣʶ 2
32

 ʩ 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʥʘ ʰʘʛʝ ʵʣʝʤʝʥʪʦʤ ʢʣʶʯʘ, ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʰʘʛ; 

ʐʘʛ 2 ʇʦʙʣʦʯʥʘʷ ʟʘʤʝʥʘ.  
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32-ʙʠʪʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʤʘʩʩʠʚ 

ʠʟ ʚʦʩʴʤʠ 4-ʙʠʪʦʚʳʭ ʙʣʦʢʦʚ ʢʦʜʘ:  

                                   S=(S0, S1, S2, S3, S4, S5, S6, S7)                                                              

ʧʨʠʯʝʤ S0 ʩʦʜʝʨʞʠʪ 4 ʩʘʤʳʭ ʤʣʘʜʰʠʭ, ʘ S7 ï 4 ʩʘʤʳʭ ʩʪʘʨʰʠʭ ʙʠʪʘ S. ɼʘʣʝʝ ʟʥʘʯʝʥʠʝ 

ʢʘʞʜʦʛʦ ʠʟ ʚʦʩʴʤʠ ʙʣʦʢʦʚ ʟʘʤʝʥʷʝʪʩʷ ʥʦʚʳʤ, ʢʦʪʦʨʦʝ ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʪʘʙʣʠʮʝ ʟʘʤʝʥ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʟʥʘʯʝʥʠʝ ʙʣʦʢʘ Si ʤʝʥʷʝʪʩʷ ʥʘ Si-ʪʳʡ ʧʦ ʧʦʨʷʜʢʫ ʵʣʝʤʝʥʪ (ʥʫʤʝʨʘʮʠʷ ʩ 

ʥʫʣʷ) i-ʪʦʛʦ ʫʟʣʘ ʟʘʤʝʥʳ (ʪ.ʝ. i-ʪʦʡ ʩʪʨʦʢʠ ʪʘʙʣʠʮʳ ʟʘʤʝʥ, ʥʫʤʝʨʘʮʠʷ ʪʘʢʞʝ ʩ ʥʫʣʷ). ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʳ ʜʣʷ ʟʥʘʯʝʥʠʷ ʙʣʦʢʘ ʚʳʙʠʨʘʝʪʩʷ ʵʣʝʤʝʥʪ ʠʟ ʪʘʙʣʠʮʳ ʟʘʤʝʥ ʩ 

ʥʦʤʝʨʦʤ ʩʪʨʦʢʠ, ʨʘʚʥʳʤ ʥʦʤʝʨʫ ʟʘʤʝʥʷʝʤʦʛʦ ʙʣʦʢʘ, ʠ ʥʦʤʝʨʦʤ ʩʪʦʣʙʮʘ, ʨʘʚʥʳʤ ʟʥʘʯʝʥʠʶ 

ʟʘʤʝʥʷʝʤʦʛʦ ʙʣʦʢʘ ʢʘʢ 4-ʙʠʪʦʚʦʛʦ ʮʝʣʦʛʦ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʯʠʩʣʘ. ʆʪʩʶʜʘ ʩʪʘʥʦʚʠʪʩʷ 

ʧʦʥʷʪʥʳʤ ʨʘʟʤʝʨ ʪʘʙʣʠʮʳ ʟʘʤʝʥ: ʯʠʩʣʦ ʩʪʨʦʢ ʚ ʥʝʡ ʨʘʚʥʦ ʯʠʩʣʫ 4-ʙʠʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 32-

ʙʠʪʦʚʦʤ ʙʣʦʢʝ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʚʦʩʴʤʠ, ʘ ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ ʨʘʚʥʦ ʯʠʩʣʫ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 4-

ʙʠʪʦʚʦʛʦ ʙʣʦʢʘ ʜʘʥʥʳʭ, ʨʘʚʥʦʤʫ, ʢʘʢ ʠʟʚʝʩʪʥʦ 2
4
 (ʪ. ʝ. ʰʝʩʪʥʘʜʮʘʪʠ). 

 

ʈʠʩ. 3.2.  ʉʭʝʤʘ ʦʩʥʦʚʥʦʛʦ ʰʘʛʘ ʢʨʠʧʪʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ɻʆʉʊ 28147-89 

 

ʐʘʛ 3 ʎʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʥʘ 11 ʙʠʪ ʚʣʝʚʦ.  

ʈʝʟʫʣʴʪʘʪ ʧʨʝʜʳʜʫʱʝʛʦ ʰʘʛʘ ʩʜʚʠʛʘʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠ ʥʘ 11 ʙʠʪ ʚ ʩʪʦʨʦʥʫ ʩʪʘʨʰʠʭ 

ʨʘʟʨʷʜʦʚ ʠ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʰʘʛ. ʅʘ ʩʭʝʤʝ ʘʣʛʦʨʠʪʤʘ ʩʠʤʚʦʣʦʤ          çè  
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ʦʙʦʟʥʘʯʝʥʘ ʬʫʥʢʮʠʷ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʩʚʦʝʛʦ ʘʨʛʫʤʝʥʪʘ ʥʘ 11 ʙʠʪ ʚʣʝʚʦ, ʪ.ʝ. ʚ ʩʪʦʨʦʥʫ 

ʩʪʘʨʰʠʭ ʨʘʟʨʷʜʦʚ. 

ʐʘʛ 4 ʇʦʙʠʪʦʚʦʝ ʩʣʦʞʝʥʠʝ 

ɿʥʘʯʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʥʘ ʰʘʛʝ 3, ʧʦʙʠʪʥʦ ʩʢʣʘʜʳʚʘʝʪʩʷ ʧʦ ʤʦʜʫʣʶ 2 ʩʦ ʩʪʘʨʰʝʡ 

ʧʦʣʦʚʠʥʦʡ ʧʨʝʦʙʨʘʟʫʝʤʦʛʦ ʙʣʦʢʘ. 

ʐʘʛ 5 ʉʜʚʠʛ ʧʦ ʮʝʧʦʯʢʝ 

ʄʣʘʜʰʘʷ ʯʘʩʪʴ ʧʨʝʦʙʨʘʟʫʝʤʦʛʦ ʙʣʦʢʘ ʩʜʚʠʛʘʝʪʩʷ ʥʘ ʤʝʩʪʦ ʩʪʘʨʰʝʡ, ʘ ʥʘ ʝʝ ʤʝʩʪʦ 

ʧʦʤʝʱʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʰʘʛʘ. 

ʐʘʛ 6 ɿʘʚʝʨʰʝʥʠʝ ʢʨʠʧʪʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʦʙʨʘʟʫʝʤʦʛʦ ʙʣʦʢʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ 

ʘʣʛʦʨʠʪʤʘ ʦʩʥʦʚʥʦʛʦ ʰʘʛʘ ʢʨʠʧʪʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

 

ʈʠʩ. 3.3. ʉʭʝʤʘ ʮʠʢʣʘ ʟʘʰʠʬʨʦʚʘʥʠʷ 32-ɿ 

 

ʈʠʩ.3.4. ʉʭʝʤʘ ʮʠʢʣʘ ʨʘʩʰʠʬʨʦʚʘʥʠʷ 32-ʈ 
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ʈʠʩ. 3.5. ʉʭʝʤʘ ʮʠʢʣʘ ʚʳʨʘʙʦʪʢʠ ʠʤʠʪʦʚʩʪʘʚʢʠ 16-ɿ. 

ʇʦʨʷʜʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ: 

¶ ʎʠʢʣ ʟʘʰʠʬʨʦʚʘʥʠʷ 32-ɿ: 

K0,K1,K2,K3,K4,K5,K6,K7,K0,K1,K2,K3,K4,K5,K6,K7,K0,K1,K2,K3,K4,K5,K6,K7,K7,K6, 

K5,K4,K3,K2,K1,K0 

¶ ʎʠʢʣ ʨʘʩʰʠʬʨʦʚʘʥʠʷ 32-ʈ: 

K0,K1,K2,K3,K4,K5,K6,K7,K7,K6,K5,K4,K3,K2,K1,K0,K7,K6,K5,K4,K3,K2,K1,K0,K7,K6,K5,K4,K

3,K2,K1,K0 

¶ ʎʠʢʣ ʚʳʨʘʙʦʪʢʠ ʠʤʠʪʦʚʩʪʘʚʢʠ 16-ɿ: 

K0,K1,K2,K3,K4,K5,K6,K7,K0,K1,K2,K3,K4,K5,K6,K7 

ʈʝʞʠʤʳ ʰʠʬʨʦʚʘʥʠʷ 

ɻʆʉʊ 28147-89 ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʨʠ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʘ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ: 

¶ ʧʨʦʩʪʘʷ ʟʘʤʝʥʘ,  

¶ ʛʘʤʤʠʨʦʚʘʥʠʝ,  

¶ ʛʘʤʤʠʨʦʚʘʥʠʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ,  

¶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʞʠʤ ʚʳʨʘʙʦʪʢʠ ʠʤʠʪʦʚʩʪʘʚʢʠ 

ʇʨʦʩʪʘʷ ʟʘʤʝʥʘ 

ɿʘʰʠʬʨʦʚʘʥʠʝ ʚ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʮʠʢʣʘ 32-ɿ ʢ ʙʣʦʢʘʤ 

ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ, ʨʘʩʰʠʬʨʦʚʘʥʠʝ ï ʮʠʢʣʘ 32-ʈ ʢ ʙʣʦʢʘʤ ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. ʕʪʦ 

ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠʟ ʨʝʞʠʤʦʚ, 64-ʙʠʪʦʚʳʝ ʙʣʦʢʠ ʜʘʥʥʳʭ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʥʝʤ ʥʝʟʘʚʠʩʠʤʦ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʉʭʝʤʳ ʘʣʛʦʨʠʪʤʦʚ ʟʘʰʠʬʨʦʚʘʥʠʷ ʠ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʧʨʦʩʪʦʡ ʟʘʤʝʥʳ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2.43 ʠ 2.44 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʟʤʝʨ ʤʘʩʩʠʚʘ ʦʪʢʨʳʪʳʭ ʠʣʠ 

ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʧʦʜʚʝʨʛʘʶʱʠʡʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʰʠʬʨʦʚʘʥʠʶ ʠʣʠ 

ʨʘʩʰʠʬʨʦʚʘʥʠʶ, ʜʦʣʞʝʥ ʙʳʪʴ ʢʨʘʪʝʥ 64 ʙʠʪʘʤ:  

                                              |Tʦ|=|Tʰ|=64Ŀ n                                                                               

ʛʜʝ n ï ʮʝʣʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ 

ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʨʘʟʤʝʨ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 
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ʈʝʞʠʤ ʰʠʬʨʦʚʘʥʠʷ ʧʨʦʩʪʦʡ ʟʘʤʝʥʦʡ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

¶ ʊʘʢ ʢʘʢ ʙʣʦʢʠ ʜʘʥʥʳʭ ʰʠʬʨʫʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʦʪ ʠʭ ʧʦʟʠʮʠʠ ʚ 

ʤʘʩʩʠʚʝ ʜʘʥʥʳʭ, ʧʨʠ ʟʘʰʠʬʨʦʚʘʥʠʠ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʙʣʦʢʦʚ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʧʦʣʫʯʘʶʪʩʷ 

ʦʜʠʥʘʢʦʚʳʝ ʙʣʦʢʠ ʰʠʬʨʪʝʢʩʪʘ ʠ ʥʘʦʙʦʨʦʪ. ʆʪʤʝʯʝʥʥʦʝ ʩʚʦʡʩʪʚʦ ʧʦʟʚʦʣʠʪ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʫ 

ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʠ ʙʣʦʢʦʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʝʩʣʠ ʚ ʤʘʩʩʠʚʝ 

ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʝʤʫ ʚʩʪʨʝʪʠʣʠʩʴ ʠʜʝʥʪʠʯʥʳʝ ʙʣʦʢʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʜʦʧʫʩʪʠʤʳʤ ʜʣʷ 

ʩʝʨʴʝʟʥʦʛʦ ʰʠʬʨʘ.  

¶ ɽʩʣʠ ʜʣʠʥʘ ʰʠʬʨʫʝʤʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʥʝ ʢʨʘʪʥʘ 8 ʙʘʡʪʘʤ (64 ʙʠʪʘʤ), 

ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ, ʯʝʤ ʠ ʢʘʢ ʜʦʧʦʣʥʷʪʴ ʧʦʩʣʝʜʥʠʡ ʥʝʧʦʣʥʳʡ ʙʣʦʢ ʜʘʥʥʳʭ ʤʘʩʩʠʚʘ ʜʦ 

ʧʦʣʥʳʭ 64 ʙʠʪ. ʕʪʘ ʟʘʜʘʯʘ ʥʝ ʪʘʢ ʧʨʦʩʪʘ, ʢʘʢ ʢʘʞʝʪʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ. ʆʯʝʚʠʜʥʳʝ ʨʝʰʝʥʠʷ 

ʚʨʦʜʝ çʜʦʧʦʣʥʠʪʴ ʥʝʧʦʣʥʳʡ ʙʣʦʢ ʥʫʣʝʚʳʤʠ ʙʠʪʘʤʠè ʠʣʠ, ʙʦʣʝʝ ʦʙʱʝʝ, çʜʦʧʦʣʥʠʪʴ 

ʥʝʧʦʣʥʳʡ ʙʣʦʢ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʥʫʣʝʚʳʭ ʠ ʝʜʠʥʠʯʥʳʭ ʙʠʪʦʚè ʤʦʛʫʪ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʘʪʴ ʚ ʨʫʢʠ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʘ ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʪʦʜʘʤʠ ʧʝʨʝʙʦʨʘ 

ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʠʤʦʝ ʵʪʦʛʦ ʩʘʤʦʛʦ ʥʝʧʦʣʥʦʛʦ ʙʣʦʢʘ, ʠ ʵʪʦʪ ʬʘʢʪ ʦʟʥʘʯʘʝʪ ʩʥʠʞʝʥʠʝ 

ʩʪʦʡʢʦʩʪʠ ʰʠʬʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʠʥʘ ʰʠʬʨʪʝʢʩʪʘ ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʠʪʩʷ, ʫʚʝʣʠʯʠʚʰʠʩʴ ʜʦ 

ʙʣʠʞʘʡʰʝʛʦ ʮʝʣʦʛʦ, ʢʨʘʪʥʦʛʦ 64 ʙʠʪʘʤ, ʯʪʦ ʯʘʩʪʦ ʙʳʚʘʝʪ ʥʝʞʝʣʘʪʝʣʴʥʳʤ. 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʣʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʞʠʤʘ ʧʨʦʩʪʦʡ ʟʘʤʝʥʳ, ʚʝʜʴ ʦʥ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ 

ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʩ ʨʘʟʤʝʨʦʤ ʢʨʘʪʥʳʤ 64 ʙʠʪʘʤ, ʥʝ ʩʦʜʝʨʞʘʱʠʤ 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ 64-ʙʠʪʦʚʳʭ ʙʣʦʢʦʚ. ʂʘʞʝʪʩʷ, ʯʪʦ ʜʣʷ ʣʶʙʳʭ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʡ ʥʝʚʦʟʤʦʞʥʦ. ʕʪʦ ʧʦʯʪʠ ʪʘʢ, ʥʦ ʝʩʪʴ ʦʜʥʦ 

ʦʯʝʥʴ ʚʘʞʥʦʝ ʠʩʢʣʶʯʝʥʠʝ: ʚʩʧʦʤʥʠʪʝ, ʯʪʦ ʨʘʟʤʝʨ ʢʣʶʯʘ ʩʦʩʪʘʚʣʷʝʪ 32 ʙʘʡʪʘ, ʘ ʨʘʟʤʝʨ 

ʪʘʙʣʠʮʳ ʟʘʤʝʥ ï 64 ʙʘʡʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʣʠʯʠʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ 8-ʙʘʡʪʦʚʳʭ ʙʣʦʢʦʚ ʚ ʢʣʶʯʝ 

ʠʣʠ ʪʘʙʣʠʮʝ ʟʘʤʝʥ ʙʫʜʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʠʭ ʚʝʩʴʤʘ ʧʣʦʭʦʤ ʢʘʯʝʩʪʚʝ, ʧʦʵʪʦʤʫ ʚ ʨʝʘʣʴʥʳʭ 

ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʘʭ ʪʘʢʦʛʦ ʧʦʚʪʦʨʝʥʠʷ ʙʳʪʴ ʥʝ ʤʦʞʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ 

ʨʝʞʠʤ ʧʨʦʩʪʦʡ ʟʘʤʝʥʳ ʚʧʦʣʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʝʤ ʙʦʣʝʝ, 

ʯʪʦ ʧʨʦʯʠʝ ʨʝʞʠʤʳ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʤʝʥʝʝ ʫʜʦʙʥʳ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ ï ʩʠʥʭʨʦʧʦʩʳʣʢʠ (ʩʤ. ʩʣʝʜʫʶʱʠʡ 

ʧʦʜʧʫʥʢʪ). ʀ ʧʦʵʪʦʤʫ ɻʆʉʊ ʧʨʝʜʧʠʩʳʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʞʠʤ ʧʨʦʩʪʦʡ ʟʘʤʝʥʳ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʢʣʶʯʝʚʳʭ ʜʘʥʥʳʭ. 

ɻʘʤʤʠʨʦʚʘʥʠʝ 

ʂʘʢ ʞʝ ʤʦʞʥʦ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʝʜʦʩʪʘʪʢʦʚ ʨʝʞʠʤʘ ʧʨʦʩʪʦʡ ʟʘʤʝʥʳ? ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʚʦʟʤʦʞʥʳʤ ʰʠʬʨʦʚʘʥʠʝ ʙʣʦʢʦʚ ʩ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 64 ʙʠʪ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʟʘʚʠʩʠʤʦʩʪʴ ʙʣʦʢʘ ʰʠʬʨʪʝʢʩʪʘ ʦʪ ʝʛʦ ʥʦʤʝʨʘ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʨʘʥʜʦʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 
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ʰʠʬʨʦʚʘʥʠʷ. ɺ ɻʆʉʊʝ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʜʚʫʤʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ 

ʰʠʬʨʦʚʘʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʛʘʤʤʠʨʦʚʘʥʠʝ. 

ɻʘʤʤʠʨʦʚʘʥʠʝ ï ʵʪʦ ʥʘʣʦʞʝʥʠʝ (ʩʥʷʪʠʝ) ʥʘ ʦʪʢʨʳʪʳʝ (ʟʘʰʠʬʨʦʚʘʥʥʳʝ) ʜʘʥʥʳʝ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʛʘʤʤʳ, ʪʦ ʝʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ 

ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʪʦʨʦʛʦ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʰʠʬʨʦʚʘʥʥʳʭ 

(ʦʪʢʨʳʪʳʭ) ʜʘʥʥʳʭ. 

ɼʣʷ ʥʘʣʦʞʝʥʠʷ ʛʘʤʤʳ ʧʨʠ ʟʘʰʠʬʨʦʚʘʥʠʠ ʠ ʝʝ ʩʥʷʪʠʷ ʧʨʠ ʨʘʩʰʠʬʨʦʚʘʥʠʠ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʟʘʠʤʥʦ ʦʙʨʘʪʥʳʝ ʙʠʥʘʨʥʳʝ ʦʧʝʨʘʮʠʠ. ɺ ɻʆʉʊʝ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʧʝʨʘʮʠʷ ʧʦʙʠʪʦʚʦʛʦ ʩʣʦʞʝʥʠʷ ʧʦ ʤʦʜʫʣʶ 2, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʦʡ ʩʘʤʦʡ ʩʝʙʝ ʠ, 

ʢ ʪʦʤʫ ʞʝ, ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʘʧʧʘʨʘʪʥʦ. ɻʘʤʤʠʨʦʚʘʥʠʝ ʨʝʰʘʝʪ ʦʙʝ ʫʧʦʤʷʥʫʪʳʝ 

ʧʨʦʙʣʝʤʳ: ʚʦ-ʧʝʨʚʳʭ, ʚʩʝ ʵʣʝʤʝʥʪʳ ʛʘʤʤʳ ʨʘʟʣʠʯʥʳ ʜʣʷ ʨʝʘʣʴʥʳʭ ʰʠʬʨʫʝʤʳʭ ʤʘʩʩʠʚʦʚ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʟʫʣʴʪʘʪ ʟʘʰʠʬʨʦʚʘʥʠʷ ʜʘʞʝ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʙʣʦʢʦʚ ʚ ʦʜʥʦʤ ʤʘʩʩʠʚʝ 

ʜʘʥʥʳʭ ʙʫʜʝʪ ʨʘʟʣʠʯʥʳʤ. ɺʦ-ʚʪʦʨʳʭ, ʭʦʪʷ ʵʣʝʤʝʥʪʳ ʛʘʤʤʳ ʠ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ 

ʧʦʨʮʠʷʤʠ ʚ 64 ʙʠʪʘ, ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʦʞʝʪ ʠ ʯʘʩʪʴ ʪʘʢʦʛʦ ʙʣʦʢʘ ʩ ʨʘʟʤʝʨʦʤ, ʨʘʚʥʳʤ ʨʘʟʤʝʨʫ 

ʰʠʬʨʫʝʤʦʛʦ ʙʣʦʢʘ. 

ɻʘʤʤʘ ʜʣʷ ʵʪʦʛʦ ʨʝʞʠʤʘ ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʪʦʨʦʛʦ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʨʝʢʫʨʨʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʯʠʩʝʣ (ʈɻʇʏ) 

ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ 64-ʙʠʪʦʚʳʝ ʙʣʦʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʜʘʣʝʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʧʦ 

ʮʠʢʣʫ 32-ɿ, ʪʦ ʝʩʪʴ ʟʘʰʠʬʨʦʚʘʥʠʶ ʚ ʨʝʞʠʤʝ ʧʨʦʩʪʦʡ ʟʘʤʝʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪʩʷ ʙʣʦʢʠ 

ʛʘʤʤʳ. ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʥʘʣʦʞʝʥʠʝ ʠ ʩʥʷʪʠʝ ʛʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʦʧʝʨʘʮʠʠ ʧʦʙʠʪʦʚʦʛʦ ʠʩʢʣʶʯʘʶʱʝʛʦ ʠʣʠ, ʘʣʛʦʨʠʪʤʳ ʟʘʰʠʬʨʦʚʘʥʠʷ ʠ 

ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʛʘʤʤʠʨʦʚʘʥʠʷ ʠʜʝʥʪʠʯʥʳ. 

ʈɻʇʏ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʛʘʤʤʳ, ʷʚʣʷʝʪʩʷ ʨʝʢʫʨʨʝʥʪʥʦʡ ʬʫʥʢʮʠʝʡ: 

                                                                                                                             

ʛʜʝ ɱ - ʵʣʝʤʝʥʪʳ ʨʝʢʫʨʨʝʥʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 

       f ï ʬʫʥʢʮʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʕʣʝʤʝʥʪ ʜʘʥʥʳʭ çɱè ʷʚʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʨʝʞʠʤʦʚ ʛʘʤʤʠʨʦʚʘʥʠʷ, ʥʘ 

ʩʭʝʤʘʭ ʦʥ ʦʙʦʟʥʘʯʝʥ ʢʘʢ S, ʠ ʥʘʟʳʚʘʝʪʩʷ ʚ ʢʨʠʧʪʦʛʨʘʬʠʠ ʩʠʥʭʨʦʧʦʩʳʣʢʦʡ, ʘ ʚ ɻʆʉʊʝ ï 

ʥʘʯʘʣʴʥʳʤ ʟʘʧʦʣʥʝʥʠʝʤ ʦʜʥʦʛʦ ʠʟ ʨʝʛʠʩʪʨʦʚ ʰʠʬʨʦʚʘʪʝʣʷ. 

ʉʠʥʭʨʦʧʦʩʳʣʢʘ (ʚʝʢʪʦʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ) ï ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʨʝʛʫʣʷʨʥʦ 

ʦʙʥʦʚʣʷʝʪʩʷ, ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʢʘʥʘʣʫ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ 

ʰʠʬʨʦʚʘʥʠʷ. 
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ʀʟ ʩʦʦʙʨʘʞʝʥʠʡ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʡʢʦʩʪʠ ʘʣʛʦʨʠʪʤʘ, ʨʘʟʨʘʙʦʪʯʠʢʠ ɻʆʉʊʘ ʨʝʰʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʈɻʇʏ ʥʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʠʥʭʨʦʧʦʩʳʣʢʫ, ʘ ʨʝʟʫʣʴʪʘʪ ʝʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʮʠʢʣʫ 32-ɿ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʈɻʇʏ, ʮʝʣʠʢʦʤ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ 

ʥʘʯʘʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ, ʪʦ ʝʩʪʴ ʵʣʝʤʝʥʪʳ ʵʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʝʡ 

ʩʚʦʝʛʦ ʥʦʤʝʨʘ ʠ ʥʘʯʘʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʈɻʇʏ: 

                                                                                                               

ʛʜʝ fi(X)=f(f iï1(X)), 

      f0(X)=X 

ʉ ʫʯʝʪʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʘʣʛʦʨʠʪʤʫ ʧʨʦʩʪʦʡ ʟʘʤʝʥʳ ʜʦʙʘʚʣʷʝʪʩʷ ʝʱʝ ʠ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʢʣʶʯʘ:  

                      

ʛʜʝ ɻ i ï  i-ʪʳʡ ʵʣʝʤʝʥʪ ʛʘʤʤʳ,    

       K ï ʢʣʶʯ 

ɽʩʪʝʩʪʚʝʥʥʦ, ʜʣʷ ʦʙʨʘʪʠʤʦʩʪʠ ʧʨʦʮʝʜʫʨʳ ʰʠʬʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʘʭ ʟʘ- ʠ 

ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʥʘ ʠ ʪʘ ʞʝ ʩʠʥʭʨʦʧʦʩʳʣʢʘ. ʀʟ ʪʨʝʙʦʚʘʥʠʷ 

ʫʥʠʢʘʣʴʥʦʩʪʠ ʛʘʤʤʳ, ʥʝʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤʫ ʩʥʠʞʝʥʠʶ 

ʩʪʦʡʢʦʩʪʠ ʰʠʬʨʘ, ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʥʘ ʦʜʥʦʤ 

ʢʣʶʯʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʠʥʭʨʦʧʦʩʳʣʦʢ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʭʨʘʥʠʪʴ ʠʣʠ ʧʝʨʝʜʘʚʘʪʴ ʩʠʥʭʨʦʧʦʩʳʣʢʫ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʚʤʝʩʪʝ ʩ 

ʟʘʰʠʬʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʭʦʪʷ ʚ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʳʭ ʩʣʫʯʘʷʭ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ ʠʣʠ ʚʳʯʠʩʣʷʪʴʩʷ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʠʩʢʣʶʯʘʝʪʩʷ ʰʠʬʨʦʚʘʥʠʝ ʜʚʫʭ 

ʤʘʩʩʠʚʦʚ ʥʘ ʦʜʥʦʤ ʢʣʶʯʝ. 

ʇʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ ʈɻʇʏ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ɻʆʉʊʝ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ 

ʛʘʤʤʳ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʥʝʤʫ ʥʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʢʠʭ-ʣʠʙʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʯʠʩʝʣ. ʈɻʇʏ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ɻʆʉʊʘ ʠʩʭʦʜʷ ʠʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ 

ʫʩʣʦʚʠʡ: 

¶ ʧʝʨʠʦʜ ʧʦʚʪʦʨʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʯʠʩʝʣ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʈɻʇʏ, ʥʝ 

ʜʦʣʞʝʥ ʩʠʣʴʥʦ (ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ) ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʧʨʠ 

ʟʘʜʘʥʥʦʤ ʨʘʟʤʝʨʝ ʙʣʦʢʘ ʟʥʘʯʝʥʠʷ 2
64

;  

¶ ʩʦʩʝʜʥʠʝ ʟʥʘʯʝʥʠʷ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʈɻʇʏ, ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚ 

ʢʘʞʜʦʤ ʙʘʡʪʝ, ʠʥʘʯʝ ʟʘʜʘʯʘ ʢʨʠʧʪʦʘʥʘʣʠʪʠʢʘ ʙʫʜʝʪ ʫʧʨʦʱʝʥʘ;  
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¶ ʈɻʇʏ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʨʝʘʣʠʟʫʝʤ ʢʘʢ ʘʧʧʘʨʘʪʥʦ, ʪʘʢ ʠ 

ʧʨʦʛʨʘʤʤʥʦ ʥʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʘʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ, 

ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʤʝʶʪ ʨʘʟʨʷʜʥʦʩʪʴ 32 ʙʠʪʘ 

ʀʩʭʦʜʷ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʩʦʟʜʘʪʝʣʠ ɻʆʉʊʘ ʩʧʨʦʝʢʪʠʨʦʚʘʣʠ ʚʝʩʴʤʘ 

ʫʜʘʯʥʳʡ ʈɻʇʏ, ʠʤʝʶʱʠʡ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʚ 64-ʙʠʪʦʚʦʤ ʙʣʦʢʝ ʩʪʘʨʰʘʷ ʠ ʤʣʘʜʰʘʷ ʯʘʩʪʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ, ʬʘʢʪʠʯʝʩʢʠ, ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʥʝʟʘʚʠʩʠʤʳʭ ʈɻʇʏ ʜʣʷ ʩʪʘʨʰʝʡ ʠ ʤʣʘʜʰʝʡ ʯʘʩʪʝʡ 

ʙʣʦʢʘ: 

                                                                            ),,( 10

iii WW=W                                        

                                                                            ,32|||| 10 =W=W ii
                                     

                                                                             ),(Ĕ 00

1 ii f W=W+                                        

                                                                             )(
~ 11

1 ii f W=W+                                           

¶ ʨʝʢʫʨʨʝʥʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʩʪʘʨʰʝʡ ʠ ʤʣʘʜʰʝʡ ʯʘʩʪʝʡ ʩʣʝʜʫʶʱʠʝ 

(ʥʠʞʥʠʡ ʠʥʜʝʢʩ ʚ ʟʘʧʠʩʠ ʯʠʩʣʘ ʦʟʥʘʯʘʝʪ ʝʛʦ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʩʪʘʥʪʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʜʘʥʥʦʤ ʰʘʛʝ, ʟʘʧʠʩʘʥʳ ʚ 16-ʨʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ): 

                                                                                                   

ʛʜʝ C0=101010116 

                                                                                                                                          

ʛʜʝ C1=101010416 

ɺʪʦʨʦʝ ʚʳʨʘʞʝʥʠʝ ʥʫʞʜʘʝʪʩʷ ʚ ʢʦʤʤʝʥʪʘʨʠʷʭ, ʪʘʢ ʢʘʢ ʚ ʪʝʢʩʪʝ ɻʆʉʊʘ ʧʨʠʚʝʜʝʥʦ 

ʥʝʯʪʦ ʜʨʫʛʦʝ: 

                                                                                          

ʪʝʤ ʞʝ ʟʥʘʯʝʥʠʝʤ ʢʦʥʩʪʘʥʪʳ C1. ʅʦ ʜʘʣʝʝ ʚ ʪʝʢʩʪʝ ʩʪʘʥʜʘʨʪʘ ʜʘʝʪʩʷ ʢʦʤʤʝʥʪʘʨʠʡ, ʯʪʦ, 

ʦʢʘʟʳʚʘʝʪʩʷ, ʧʦʜ ʦʧʝʨʘʮʠʝʡ ʚʟʷʪʠʷ ʦʩʪʘʪʢʘ ʧʦ ʤʦʜʫʣʶ (2
32
ï1) ʪʘʤ ʧʦʥʠʤʘʝʪʩʷ ʥʝ ʪʦ ʞʝ 

ʩʘʤʦʝ, ʯʪʦ ʠ ʚ ʤʘʪʝʤʘʪʠʢʝ. ʆʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʛʣʘʩʥʦ ɻʆʉʊʫ:              

                                              (2
32
ï1)mod(2

32
ï1)=(2

32
ï1),ʘ ʥʝ 0                                    

ʇʝʨʠʦʜ ʧʦʚʪʦʨʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʤʣʘʜʰʝʡ ʯʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 2
32
, ʜʣʷ 

ʩʪʘʨʰʝʡ ʯʘʩʪʠ (2
32
ï1), ʜʣʷ ʚʩʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 2

32
*(2

32
ï1). ʇʝʨʚʘʷ 

ʬʦʨʤʫʣʘ  ʠʟ ʜʚʫʭ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʦʜʥʫ ʢʦʤʘʥʜʫ, ʚʪʦʨʘʷ , ʥʝʩʤʦʪʨʷ ʥʘ ʝʝ ʢʘʞʫʱʫʶʩʷ 

ʛʨʦʤʦʟʜʢʦʩʪʴ, ʟʘ ʜʚʝ ʢʦʤʘʥʜʳ ʥʘ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ 32-ʨʘʟʨʷʜʥʳʭ ʧʨʦʮʝʩʩʦʨʘʭ ï ʧʝʨʚʦʡ 

ʢʦʤʘʥʜʦʡ ʠʜʝʪ ʦʙʳʯʥʦʝ ʩʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ 2
32

 ʩ ʟʘʧʦʤʠʥʘʥʠʝʤ ʙʠʪʘ ʧʝʨʝʥʦʩʘ, ʘ ʚʪʦʨʘʷ 

ʢʦʤʘʥʜʘ ʧʨʠʙʘʚʣʷʝʪ ʙʠʪ ʧʝʨʝʥʦʩʘ ʢ ʧʦʣʫʯʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ. 

ʈʘʩʩʤʦʪʨʠʤ ʰʘʛʠ ʘʣʛʦʨʠʪʤʘ ʛʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 3.6. 
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ʐʘʛ 0 ʆʧʨʝʜʝʣʷʝʪ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʰʘʛʘ ʢʨʠʧʪʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

Tʦ(ʰ) ï ʤʘʩʩʠʚ ʦʪʢʨʳʪʳʭ (ʟʘʰʠʬʨʦʚʘʥʥʳʭ) ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʨʘʟʤʝʨʘ, 

ʧʦʜʚʝʨʛʘʝʤʳʡ ʧʨʦʮʝʜʫʨʝ ʟʘʰʠʬʨʦʚʘʥʠʷ (ʨʘʩʰʠʬʨʦʚʘʥʠʷ), ʧʦ ʭʦʜʫ ʧʨʦʮʝʜʫʨʳ ʤʘʩʩʠʚ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʧʦʨʮʠʷʤʠ ʧʦ 64 ʙʠʪʘ;  

S ï ʩʠʥʭʨʦʧʦʩʳʣʢʘ , 64-ʙʠʪʦʚʳʡ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ʛʝʥʝʨʘʪʦʨʘ ʛʘʤʤʳ;  

ʐʘʛ 1 ʅʘʯʘʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʥʭʨʦʧʦʩʳʣʢʠ.  

ɺʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʝʝ çʨʘʥʜʦʤʠʟʘʮʠʠè, ʪʦ ʝʩʪʴ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʥʝʡ, ʨʝʟʫʣʴʪʘʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʥʘʯʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝ 

ʈɻʇʏ; 

ʐʘʛ 2 ʆʜʠʥ ʰʘʛ ʨʘʙʦʪʳ ʈɻʇʏ, ʨʝʘʣʠʟʫʶʱʠʡ ʝʛʦ ʨʝʢʫʨʨʝʥʪʥʳʡ ʘʣʛʦʨʠʪʤ.  

ɺ ʭʦʜʝ ʜʘʥʥʦʛʦ ʰʘʛʘ ʩʪʘʨʰʘʷ (S1) ʠ ʤʣʘʜʰʘʷ (S0) ʯʘʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʘʥʥʳʭ 

ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ; 

ʐʘʛ 3 ɻʘʤʤʠʨʦʚʘʥʠʝ.  

ʆʯʝʨʝʜʥʦʡ 64-ʙʠʪʦʚʳʡ ʵʣʝʤʝʥʪ, ʚʳʨʘʙʦʪʘʥʥʳʡ ʈɻʇʏ, ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʦʮʝʜʫʨʝ 

ʟʘʰʠʬʨʦʚʘʥʠʷ ʧʦ ʮʠʢʣʫ 32ïɿ, ʨʝʟʫʣʴʪʘʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʵʣʝʤʝʥʪ ʛʘʤʤʳ ʜʣʷ ʟʘʰʠʬʨʦʚʘʥʠʷ 

(ʨʘʩʰʠʬʨʦʚʘʥʠʷ) ʦʯʝʨʝʜʥʦʛʦ ʙʣʦʢʘ ʦʪʢʨʳʪʳʭ (ʟʘʰʠʬʨʦʚʘʥʥʳʭ) ʜʘʥʥʳʭ ʪʦʛʦ ʞʝ ʨʘʟʤʝʨʘ; 

ʐʘʛ 4 ɿʘʚʝʨʰʝʥʠʝ ʛʘʤʤʠʨʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ï ʟʘʰʠʬʨʦʚʘʥʥʳʡ (ʨʘʩʰʠʬʨʦʚʘʥʥʳʡ) ʤʘʩʩʠʚ ʜʘʥʥʳʭ.      

 

ʈʠʩ. 3.6. ɸʣʛʦʨʠʪʤ ʟʘʰʠʬʨʦʚʘʥʠʷ (ʨʘʩʰʠʬʨʦʚʘʥʠʷ) ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʛʘʤʤʠʨʦʚʘʥʠʷ 

ʆʩʦʙʝʥʥʦʩʪʠ ʛʘʤʤʠʨʦʚʘʥʠʷ ʢʘʢ ʨʝʞʠʤʘ ʰʠʬʨʦʚʘʥʠʷ: 

1. ʆʜʠʥʘʢʦʚʳʝ ʙʣʦʢʠ ʚ ʦʪʢʨʳʪʦʤ ʤʘʩʩʠʚʝ ʜʘʥʥʳʭ ʜʘʜʫʪ ʧʨʠ ʟʘʰʠʬʨʦʚʘʥʠʠ 

ʨʘʟʣʠʯʥʳʝ ʙʣʦʢʠ ʰʠʬʨʪʝʢʩʪʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʢʨʳʪʴ ʬʘʢʪ ʠʭ ʠʜʝʥʪʠʯʥʦʩʪʠ.  
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2. ʇʦʩʢʦʣʴʢʫ ʥʘʣʦʞʝʥʠʝ ʛʘʤʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʙʠʪʥʦ, ʰʠʬʨʦʚʘʥʠʝ ʥʝʧʦʣʥʦʛʦ 

ʙʣʦʢʘ ʜʘʥʥʳʭ ʣʝʛʢʦ ʚʳʧʦʣʥʠʤʦ ʢʘʢ ʰʠʬʨʦʚʘʥʠʝ ʙʠʪʦʚ ʵʪʦʛʦ ʥʝʧʦʣʥʦʛʦ ʙʣʦʢʘ, ʜʣʷ ʯʝʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʠʪʳ ʙʣʦʢʘ ʛʘʤʤʳ. ʊʘʢ, ʜʣʷ ʟʘʰʠʬʨʦʚʘʥʠʷ ʥʝʧʦʣʥʦʛʦ ʙʣʦʢʘ 

ʚ 1 ʙʠʪ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʳʡ ʤʣʘʜʰʠʡ ʙʠʪ ʠʟ ʙʣʦʢʘ ʛʘʤʤʳ.  

3. ʉʠʥʭʨʦʧʦʩʳʣʢʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʧʨʠ ʟʘʰʠʬʨʦʚʘʥʠʠ, ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʜʦʣʞʥʘ 

ʙʳʪʴ ʧʝʨʝʜʘʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʨʘʩʰʠʬʨʦʚʘʥʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ 

ʩʣʝʜʫʶʱʠʤʠ ʧʫʪʷʤʠ:  

¶ ʭʨʘʥʠʪʴ ʠʣʠ ʧʝʨʝʜʘʚʘʪʴ ʩʠʥʭʨʦʧʦʩʳʣʢʫ ʚʤʝʩʪʝ ʩ ʟʘʰʠʬʨʦʚʘʥʥʳʤ ʤʘʩʩʠʚʦʤ 

ʜʘʥʥʳʭ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʤʝʨʘ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʧʨʠ ʟʘʰʠʬʨʦʚʘʥʠʠ ʥʘ ʨʘʟʤʝʨ 

ʩʠʥʭʨʦʧʦʩʳʣʢʠ, ʪʦ ʝʩʪʴ ʥʘ 8 ʙʘʡʪ;  

¶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʥʭʨʦʧʦʩʳʣʢʠ ʠʣʠ ʚʳʨʘʙʘʪʳʚʘʪʴ ʝʝ 

ʩʠʥʭʨʦʥʥʦ ʠʩʪʦʯʥʠʢʦʤ ʠ ʧʨʠʝʤʥʠʢʦʤ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʘʢʦʥʫ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʝ 

ʨʘʟʤʝʨʘ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʠʣʠ ʭʨʘʥʠʤʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʦʪʩʫʪʩʪʚʫʝʪ 

4. ɹʠʪʳ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʰʠʬʨʫʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʘʞʜʳʡ ʙʠʪ ʰʠʬʨʪʝʢʩʪʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʙʠʪʘ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, 

ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʙʠʪʘ ʚ ʤʘʩʩʠʚʝ. ʀʟ ʵʪʦʛʦ ʚʳʪʝʢʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʙʠʪʘ ʰʠʬʨʪʝʢʩʪʘ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʚʝʜʝʪ ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʙʠʪʘ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ. ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʜʘʝʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʚʦʟʤʦʞʥʦʩʪʴ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ 

ʙʠʪʳ ʰʠʬʨʪʝʢʩʪʘ, ʚʥʦʩʠʪʴ ʧʨʝʜʩʢʘʟʫʝʤʳʝ ʠ ʜʘʞʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ, ʧʦʣʫʯʘʝʤʳʡ ʧʦʩʣʝ ʝʛʦ ʨʘʩʰʠʬʨʦʚʘʥʠʷ, ʥʝ ʦʙʣʘʜʘʷ ʧʨʠ 

ʵʪʦʤ ʩʝʢʨʝʪʥʳʤ ʢʣʶʯʦʤ. ʕʪʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʚ ʢʨʠʧʪʦʣʦʛʠʠ ʬʘʢʪ, ʯʪʦ 

ʩʝʢʨʝʪʥʦʩʪʴ ʠ ʘʫʪʝʥʪʠʯʥʦʩʪʴ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ɻʘʤʤʠʨʦʚʘʥʠʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ 

ɼʘʥʥʳʡ ʨʝʞʠʤ ʦʯʝʥʴ ʧʦʭʦʞ ʥʘ ʨʝʞʠʤ ʛʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʝʛʦ ʪʦʣʴʢʦ 

ʩʧʦʩʦʙʦʤ ʚʳʨʘʙʦʪʢʠ ʵʣʝʤʝʥʪʦʚ ʛʘʤʤʳ ï ʦʯʝʨʝʜʥʦʡ ʵʣʝʤʝʥʪ ʛʘʤʤʳ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʮʠʢʣʫ 32-ɿ ʧʨʝʜʳʜʫʱʝʛʦ ʙʣʦʢʘ ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʜʣʷ 

ʟʘʰʠʬʨʦʚʘʥʠʷ ʧʝʨʚʦʛʦ ʙʣʦʢʘ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪ ʛʘʤʤʳ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʪʦʤʫ ʞʝ ʮʠʢʣʫ ʩʠʥʭʨʦʧʦʩʳʣʢʠ (ʨʠʩʫʥʦʢ 2.7). ʕʪʠʤ ʜʦʩʪʠʛʘʝʪʩʷ 

ʟʘʮʝʧʣʝʥʠʝ ʙʣʦʢʦʚ ï ʢʘʞʜʳʡ ʙʣʦʢ ʰʠʬʨʪʝʢʩʪʘ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʠ ʚʩʝʭ ʧʨʝʜʳʜʫʱʠʭ ʙʣʦʢʦʚ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ, ʵʪʦ ʚʠʜʥʦ ʠ ʚ ʫʨʘʚʥʝʥʠʠ ʨʝʞʠʤʘ ʰʠʬʨʦʚʘʥʠʷ 

(ʨʘʩʰʠʬʨʦʚʘʥʠʷ) ʛʘʤʤʠʨʦʚʘʥʠʷ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ (ʬʦʨʤʫʣʘ 2.25). ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ ʨʝʞʠʤ 

ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʪʩʷ ʛʘʤʤʠʨʦʚʘʥʠʝʤ ʩ ʟʘʮʝʧʣʝʥʠʝʤ ʙʣʦʢʦʚ. ʅʘ ʩʪʦʡʢʦʩʪʴ ʰʠʬʨʘ ʬʘʢʪ 

ʟʘʮʝʧʣʝʥʠʷ ʙʣʦʢʦʚ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʠʢʘʢʦʛʦ ʚʣʠʷʥʠʷ. 
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ʐʠʬʨʦʚʘʥʠʝ ʚ ʨʝʞʠʤʝ ʛʘʤʤʠʨʦʚʘʥʠʷ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʦʙʣʘʜʘʝʪ ʪʝʤʠ ʞʝ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʯʪʦ ʠ ʰʠʬʨʦʚʘʥʠʝ ʚ ʨʝʞʠʤʝ ʦʙʳʯʥʦʛʦ ʛʘʤʤʠʨʦʚʘʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʚʣʠʷʥʠʷ ʠʩʢʘʞʝʥʠʡ ʰʠʬʨʪʝʢʩʪʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ (ʩʚʦʡʩʪʚʦ 4). 

                                                                                           

ɽʩʣʠ ʚ ʨʝʞʠʤʝ ʦʙʳʯʥʦʛʦ ʛʘʤʤʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʠʪʘʭ ʰʠʬʨʪʝʢʩʪʘ 

ʚʣʠʷʶʪ ʪʦʣʴʢʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʠʪʳ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ, ʪʦ ʚ ʨʝʞʠʤʝ ʛʘʤʤʠʨʦʚʘʥʠʷ ʩ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʢʘʨʪʠʥʘ ʥʝʩʢʦʣʴʢʦ ʩʣʦʞʥʝʝ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʘʚʥʝʥʠʷ, 

ʧʨʠ ʨʘʩʰʠʬʨʦʚʘʥʠʠ ʙʣʦʢʘ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʛʘʤʤʠʨʦʚʘʥʠʷ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʙʣʦʢ 

ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠ ʧʨʝʜʳʜʫʱʝʛʦ ʙʣʦʢʦʚ ʟʘʰʠʬʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʚʥʝʩʪʠ ʠʩʢʘʞʝʥʠʷ ʚ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʙʣʦʢ, ʪʦ ʧʦʩʣʝ ʨʘʩʰʠʬʨʦʚʘʥʠʷ 

ʠʩʢʘʞʝʥʥʳʤʠ ʦʢʘʞʫʪʩʷ ʜʚʘ ʙʣʦʢʘ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠ ʩʣʝʜʫʶʱʠʡ ʟʘ 

ʥʠʤ, ʧʨʠʯʝʤ ʠʩʢʘʞʝʥʠʷ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʙʫʜʫʪ ʥʦʩʠʪʴ ʪʦʪ ʞʝ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʠ ʚ ʨʝʞʠʤʝ 

ʛʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ï ʢʘʢ ʚ ʨʝʞʠʤʝ ʧʨʦʩʪʦʡ ʟʘʤʝʥʳ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʙʣʦʢʝ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ ʠʩʢʘʞʝʥʥʳʤʠ ʦʢʘʞʫʪʩʷ ʪʝ ʞʝ ʩʘʤʳʝ ʙʠʪʳ, ʯʪʦ ʠ ʚ 

ʙʣʦʢʝ ʰʠʬʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʚ ʩʣʝʜʫʶʱʝʤ ʙʣʦʢʝ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ ʚʩʝ ʙʠʪʳ ʥʝʟʘʚʠʩʠʤʦ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 1/2 ʠʟʤʝʥʷʪ ʩʚʦʠ ʟʥʘʯʝʥʠʷ. 

 

ʈʠʩ. 3.7. ɸʣʛʦʨʠʪʤ ʟʘʰʠʬʨʦʚʘʥʠʷ (ʨʘʩʰʠʬʨʦʚʘʥʠʷ) ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʛʘʤʤʠʨʦʚʘʥʠʷ ʩ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ. 

ɺʳʨʘʙʦʪʢʘ ʠʤʠʪʦʚʩʪʘʚʢʠ ʢ ʤʘʩʩʠʚʫ ʜʘʥʥʳʭ 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠʩʢʘʞʝʥʠʡ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʤʘʩʩʠʚʝ ʜʘʥʥʳʭ ʩ 

ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚ ɻʆʉʊʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʞʠʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ï ʚʳʨʘʙʦʪʢʘ ʠʤʠʪʦʚʩʪʘʚʢʠ (ʨʠʩʫʥʦʢ 3.8). 

ʎʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠʪʦʚʩʪʘʚʢʠ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʚʩʝʭ ʩʣʫʯʘʡʥʳʭ ʠʣʠ 

ʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʘʩʩʠʚʝ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ 

ʜʚʝ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʘʟʨʝʰʠʤʳ, ʝʩʣʠ ʦʥ ʥʝ ʚʣʘʜʝʝʪ ʢʣʶʯʦʤ: 

¶ ʚʳʯʠʩʣʝʥʠʝ ʠʤʠʪʦʚʩʪʘʚʢʠ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʤʘʩʩʠʚʘ ʠʥʬʦʨʤʘʮʠʠ;  
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¶ ʧʦʜʙʦʨ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ ʧʦʜ ʟʘʜʘʥʥʫʶ ʠʤʠʪʦʚʩʪʘʚʢʫ 

ɺ ʢʘʯʝʩʪʚʝ ʠʤʠʪʦʚʩʪʘʚʢʠ ʙʝʨʝʪʩʷ ʯʘʩʪʴ ʙʣʦʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ ʚʳʭʦʜʝ, ʦʙʳʯʥʦ ï 32 

ʝʛʦ ʤʣʘʜʰʠʭ ʙʠʪʘ. ʇʨʠ ʚʳʙʦʨʝ ʨʘʟʤʝʨʘ ʠʤʠʪʦʚʩʪʘʚʢʠ ʥʘʜʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ 

ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʰʥʦʛʦ ʥʘʚʷʟʳʚʘʥʠʷ ʣʦʞʥʳʭ ʜʘʥʥʳʭ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ 2
ï| I |

 ʥʘ ʦʜʥʫ ʧʦʧʳʪʢʫ 

ʧʦʜʙʦʨʘ, ʝʩʣʠ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʥʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʧʦʜʙʦʨʘ, 

ʯʝʤ ʧʨʦʩʪʦʝ ʫʛʘʜʳʚʘʥʠʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʤʠʪʦʚʩʪʘʚʢʠ ʨʘʟʤʝʨʦʤ 32 ʙʠʪʘ ʵʪʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʚʥʘ 

 

 

ʈʠʩ. 3.8.  ɸʣʛʦʨʠʪʤ ʚʳʨʘʙʦʪʢʠ ʠʤʠʪʦʚʩʪʘʚʢʠ ʜʣʷ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ 

 

ʂʨʠʧʪʦʘʥʘʣʠʟ ʘʣʛʦʨʠʪʤʘ 

ɺ 1994 ʛ. ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ɻʆʉʊ 28147-89 ʙʳʣʦ ʧʝʨʝʚʝʜʝʥʦ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʠ 

ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ ʩʪʘʪʴʝ ɺʦʣʦʥʛʦʥʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɸʚʩʪʨʘʣʠʷ) çʉʦʚʝʪʩʢʠʡ ʘʣʛʦʨʠʪʤ 

ʰʠʬʨʦʚʘʥʠʷè. ʀʤʝʥʥʦ ʧʦʩʣʝ ʵʪʦʛʦ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ ʘʥʘʣʠʟʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ 

ʟʘʨʫʙʝʞʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ; ʦʜʥʘʢʦ, ʚ ʪʝʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ 

ʢʘʢʠʭ-ʣʠʙʦ ʘʪʘʢ, ʧʨʠʙʣʠʞʘʶʱʠʭʩʷ ʢ ʧʨʘʢʪʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʠʤʳʤ. 

ɸʥʘʣʠʟ ʪʘʙʣʠʮ ʟʘʤʝʥ 

ʇʦʩʢʦʣʴʢʫ ʪʘʙʣʠʮʳ ʟʘʤʝʥ ʚ ʩʪʘʥʜʘʨʪʝ ʥʝ ʧʨʠʚʝʜʝʥʳ, ʚ ʨʷʜʝ ʨʘʙʦʪ ʚʳʩʢʘʟʳʚʘʝʪʩʷ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ çʢʦʤʧʝʪʝʥʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷè ʤʦʞʝʪ ʚʳʜʘʪʴ ʢʘʢ çʭʦʨʦʰʠʝè, ʪʘʢ ʠ 

çʧʣʦʭʠʝè ʪʘʙʣʠʮʳ ʟʘʤʝʥ. ʗʩʥʦ, ʯʪʦ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʩʚʦʡʩʪʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʘʙʣʠʮ ʟʘʤʝʥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʫʱʝʩʪʚʫʶʪ ʩʣʘʙʳʝ ʪʘʙʣʠʮʳ ʟʘʤʝʥ, 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʫʧʨʦʩʪʠʪʴ ʚʩʢʨʳʪʠʝ ʘʣʛʦʨʠʪʤʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʘʙʣʠʮ ʟʘʤʝʥ ʢʘʞʝʪʩʷ ʚʝʩʴʤʘ ʜʦʩʪʦʡʥʦʡ ʠʜʝʝʡ, ʚ ʧʦʣʴʟʫ ʢʦʪʦʨʦʡ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʜʚʘ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʘ ʠʟ ʠʩʪʦʨʠʠ ʩʪʘʥʜʘʨʪʘ ʰʠʬʨʦʚʘʥʠʷ ʉʐɸ DES:  



54 

 

 

¶ ɸʪʘʢʠ ʩ ʧʦʤʦʱʴʶ ʢʘʢ ʣʠʥʝʡʥʦʛʦ, ʪʘʢ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʢʨʠʧʪʦʘʥʘʣʠʟʘ 

ʘʣʛʦʨʠʪʤʘ DES ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʢʨʝʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʙʣʠʮ ʟʘʤʝʥ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʨʫʛʠʭ ʪʘʙʣʠʮ ʢʨʠʧʪʦʘʥʘʣʠʟ ʧʨʠʜʝʪʩʷ ʥʘʯʠʥʘʪʴ ʩʥʘʯʘʣʘ 

¶ ɹʳʣʠ ʧʦʧʳʪʢʠ ʫʩʠʣʠʪʴ DES ʧʨʦʪʠʚ ʣʠʥʝʡʥʦʛʦ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʢʨʠʧʪʦʘʥʘʣʠʟʘ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʝʝ ʩʪʦʡʢʠʭ ʪʘʙʣʠʮ ʟʘʤʝʥ. ʊʘʢʠʝ ʪʘʙʣʠʮʳ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʪʦʡʢʠʝ, ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ, ʥʘʧʨʠʤʝʨ, ʚ ʘʣʛʦʨʠʪʤʝ s
5
DES. ʅʦ, ʫʚʳ, 

ʟʘʤʝʥʠʪʴ DES ʥʘ s
5
DES ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʪʘʙʣʠʮʳ ʟʘʤʝʥ ʞʝʩʪʢʦ ʦʧʨʝʜʝʣʝʥʳ ʚ 

ʩʪʘʥʜʘʨʪʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʥʘʚʝʨʥʷʢʘ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʤʝʥʳ ʪʘʙʣʠʮ ʥʘ ʜʨʫʛʠʝ 

ʆʜʥʘʢʦ, ʚ ʨʘʙʦʪʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʝʢʨʝʪʥʳʝ ʪʘʙʣʠʮʳ ʟʘʤʝʥ ʤʦʛʫʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʡ ʘʪʘʢʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʧʨʘʢʪʠʯʝʩʢʠ:  

1. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʫʣʝʚʦʡ ʢʣʶʯ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʠʩʢ çʥʫʣʝʚʦʛʦ ʚʝʢʪʦʨʘè. ʕʪʦʪ 

ʵʪʘʧ ʟʘʥʠʤʘʝʪ ʧʦʨʷʜʢʘ 2
32

 ʦʧʝʨʘʮʠʡ ʰʠʬʨʦʚʘʥʠʷ.  

2. ʉ ʧʦʤʦʱʴʶ ʥʫʣʝʚʦʛʦ ʚʝʢʪʦʨʘ ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʪʘʙʣʠʮ ʟʘʤʝʥ, ʯʪʦ 

ʟʘʥʠʤʘʝʪ ʥʝ ʙʦʣʝʝ 2
11

 ʦʧʝʨʘʮʠʡ. 

ʄʦʜʠʬʠʢʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʠ ʠʭ ʘʥʘʣʠʟ 

ɸʣʛʦʨʠʪʤʳ: 

¶ GOST-H, ʚ ʢʦʪʦʨʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʠʟʤʝʥʝʥ ʧʦʨʷʜʦʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʢʣʶʯʝʡ, ʘ ʠʤʝʥʥʦ, ʚ ʨʘʫʥʜʘʭ ʩ 25-ʛʦ ʧʦ 32-ʡ ʧʦʜʢʣʶʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʧʨʷʤʦʤ ʧʦʨʷʜʢʝ, ʪ.ʝ. ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʫʥʜʘʭ ʘʣʛʦʨʠʪʤʘ;  

¶ 20-ʨʘʫʥʜʦʚʳʡ ʘʣʛʦʨʠʪʤ GOST¡, ʚ ʨʘʫʥʜʝ ʢʦʪʦʨʦʛʦ ʜʣʷ ʥʘʣʦʞʝʥʠʷ ʢʣʶʯʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʮʠʷ XOR ʚʤʝʩʪʦ ʩʣʦʞʝʥʠʷ ʧʦ ʤʦʜʫʣʶ 2
32

. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ GOST-H ʠ GOST¡ ʩʣʘʙʝʝ ʠʩʭʦʜʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ɻʆʉʊ 28147-89, ʧʦʩʢʦʣʴʢʫ ʦʙʘ ʠʤʝʶʪ ʢʣʘʩʩʳ ʩʣʘʙʳʭ ʢʣʶʯʝʡ. 

ɸʥʘʣʠʟ ʧʦʣʥʦʨʘʫʥʜʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʉʫʱʝʩʪʚʫʶʪ ʘʪʘʢʠ ʠ ʥʘ ʧʦʣʥʦʨʘʫʥʜʦʚʳʡ ɻʆʉʊ 28147-89 ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʤʦʜʠʬʠʢʘʮʠʡ. ʆʜʥʘ ʠʟ ʧʝʨʚʳʭ ʦʪʢʨʳʪʳʭ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʣʛʦʨʠʪʤʘ 

ʧʦʩʚʷʱʝʥʘ ʘʪʘʢʘʤ, ʠʩʧʦʣʴʟʫʶʱʠʤ ʩʣʘʙʦʩʪʠ ʧʨʦʮʝʜʫʨ ʨʘʩʰʠʨʝʥʠʷ ʢʣʶʯʘ ʨʷʜʘ ʠʟʚʝʩʪʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʰʠʬʨʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʥʦʨʘʫʥʜʦʚʳʡ ʘʣʛʦʨʠʪʤ ɻʆʉʊ 28147-89 ʤʦʞʝʪ 

ʙʳʪʴ ʚʩʢʨʳʪ ʩ ʧʦʤʦʱʴʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʢʨʠʧʪʦʘʥʘʣʠʟʘ ʥʘ ʩʚʷʟʘʥʥʳʭ ʢʣʶʯʘʭ, ʥʦ ʪʦʣʴʢʦ 

ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʘʙʳʭ ʪʘʙʣʠʮ ʟʘʤʝʥ. 24-ʨʘʫʥʜʦʚʳʡ ʚʘʨʠʘʥʪ ʘʣʛʦʨʠʪʤʘ (ʚ ʢʦʪʦʨʦʤ 

ʦʪʩʫʪʩʪʚʫʶʪ ʧʝʨʚʳʝ 8 ʨʘʫʥʜʦʚ) ʚʩʢʨʳʚʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠ ʣʶʙʳʭ ʪʘʙʣʠʮʘʭ 

ʟʘʤʝʥ, ʦʜʥʘʢʦ, ʩʠʣʴʥʳʝ ʪʘʙʣʠʮʳ ʟʘʤʝʥ ʜʝʣʘʶʪ ʪʘʢʫʶ ʘʪʘʢʫ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʘʢʪʠʯʥʦʡ. 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʳʝ ɸ.ɻ. ʈʦʩʪʦʚʮʝʚ ʠ ɽ.ɹ. ʄʘʭʦʚʝʥʢʦ ʚ 2001 ʛ. ʧʨʝʜʣʦʞʠʣʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʤʝʪʦʜ ʢʨʠʧʪʦʘʥʘʣʠʟʘ (ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ 
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ʵʬʬʝʢʪʠʚʥʳʡ, ʯʝʤ ʣʠʥʝʡʥʳʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʢʨʠʧʪʦʘʥʘʣʠʟ) ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʦʪ ʠʟʚʝʩʪʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʝʤʫ ʰʠʬʨʪʝʢʩʪʘ ʠ 

ʠʩʢʦʤʦʛʦ ʟʥʘʯʝʥʠʷ ʢʣʶʯʘ ʠ ʥʘʭʦʞʜʝʥʠʷ ʝʝ ʵʢʩʪʨʝʤʫʤʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʩʪʠʥʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʢʣʶʯʘ. ʆʥʠ ʞʝ ʥʘʰʣʠ ʙʦʣʴʰʦʡ ʢʣʘʩʩ ʩʣʘʙʳʭ ʢʣʶʯʝʡ ʘʣʛʦʨʠʪʤʘ ɻʆʉʊ 28147-89, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʩʢʨʳʪʴ ʘʣʛʦʨʠʪʤ ʩ ʧʦʤʦʱʴʶ ʚʩʝʛʦ 4-ʭ ʚʳʙʨʘʥʥʳʭ ʦʪʢʨʳʪʳʭ ʪʝʢʩʪʦʚ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʰʠʬʨʪʝʢʩʪʦʚ ʩ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ ʩʣʦʞʥʦʩʪʴʶ.  

ɺ 2004 ʛ. ʛʨʫʧʧʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʂʦʨʝʠ ʧʨʝʜʣʦʞʠʣʘ ʘʪʘʢʫ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ, 

ʠʩʧʦʣʴʟʫʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʢʨʠʧʪʦʘʥʘʣʠʟ ʥʘ ʩʚʷʟʘʥʥʳʭ ʢʣʶʯʘʭ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ 91,7% 12 ʙʠʪ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ. ɼʣʷ ʘʪʘʢʠ ʪʨʝʙʫʝʪʩʷ 2
35

 ʚʳʙʨʘʥʥʳʭ ʦʪʢʨʳʪʳʭ 

ʪʝʢʩʪʦʚ ʠ 2
36

 ʦʧʝʨʘʮʠʡ ʰʠʬʨʦʚʘʥʠʷ. ʂʘʢ ʚʠʜʥʦ, ʜʘʥʥʘʷ ʘʪʘʢʘ, ʧʨʘʢʪʠʯʝʩʢʠ, ʙʝʩʧʦʣʝʟʥʘ ʜʣʷ 

ʨʝʘʣʴʥʦʛʦ ʚʩʢʨʳʪʠʷ ʘʣʛʦʨʠʪʤʘ.  

ɼʦʩʪʦʠʥʩʪʚʘ ɻʆʉʊʘ 

¶ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʩʠʣʦʚʦʡ ʘʪʘʢʠ, ʪ.ʝ. ʧʦʣʥʳʤ ʧʝʨʝʙʦʨʦʤ (XSL-ʘʪʘʢʠ ʚ ʫʯʸʪ 

ʥʝ ʙʝʨʫʪʩʷ, ʪ.ʢ. ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʣʥʦʩʪʴʶ ʥʝ ʜʦʢʘʟʘʥʘ); 

¶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ. 

¶ ʥʘʣʠʯʠʝ ʟʘʱʠʪʳ ʦʪ ʥʘʚʷʟʳʚʘʥʠʷ ʣʦʞʥʳʭ ʜʘʥʥʳʭ (ʚʳʨʘʙʦʪʢʘ ʠʤʠʪʦʚʩʪʘʚʢʠ) ʠ 

ʦʜʠʥʘʢʦʚʳʡ ʮʠʢʣ ʰʠʬʨʦʚʘʥʠʷ ʚʦ ʚʩʝʭ ʯʝʪʳʨʝʭ ʘʣʛʦʨʠʪʤʘʭ ɻʆʉʊʘ 

ʅʝʜʦʩʪʘʪʢʠ ɻʆʉʊʘ 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ɻʆʉʊʘ ʩʚʷʟʘʥʳ ʩ ʥʝʧʦʣʥʦʪʦʡ ʩʪʘʥʜʘʨʪʘ ʚ ʯʘʩʪʠ ʛʝʥʝʨʘʮʠʠ 

ʢʣʶʯʝʡ ʠ ʪʘʙʣʠʮ ʟʘʤʝʥ. ʊʨʠʚʠʘʣʴʥʦ ʜʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʫ ɻʆʉʊʘ ʩʫʱʝʩʪʚʫʶʪ çʩʣʘʙʳʝè ʢʣʶʯʠ 

ʠ ʪʘʙʣʠʮʳ ʟʘʤʝʥ, ʥʦ ʚ ʩʪʘʥʜʘʨʪʝ ʥʝ ʦʧʠʩʳʚʘʶʪʩʷ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʠ ʦʪʩʝʚʘ çʩʣʘʙʳʭè. ʊʘʢʞʝ 

ʩʪʘʥʜʘʨʪ ʥʝ ʩʧʝʮʠʬʠʮʠʨʫʝʪ ʘʣʛʦʨʠʪʤ ʛʝʥʝʨʘʮʠʠ ʪʘʙʣʠʮʳ ʟʘʤʝʥ (S-ʙʣʦʢʦʚ). ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʵʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʝʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʧʦʤʠʤʦ ʢʣʶʯʘ), ʘ ʩ ʜʨʫʛʦʡ, 

ʧʦʜʥʠʤʘʝʪ ʨʷʜ ʧʨʦʙʣʝʤ: 

¶ ʥʝʣʴʟʷ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴ ʘʣʛʦʨʠʪʤʘ, ʥʝ ʟʥʘʷ ʟʘʨʘʥʝʝ ʪʘʙʣʠʮʳ ʟʘʤʝʥ; 

¶ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʥʳʝ ʪʘʙʣʠʮʳ ʟʘʤʝʥ ʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʩʦʚʤʝʩʪʠʤʳ ʤʝʞʜʫ ʩʦʙʦʡ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʣʘʙʳʭ ʪʘʙʣʠʮ ʟʘʤʝʥ 

ʣʠʮʝʥʟʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ; 

¶ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ (ʦʪʩʫʪʩʪʚʠʝ ʟʘʧʨʝʪʘ ʚ ʩʪʘʥʜʘʨʪʝ) ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʘʙʣʠʮ ʟʘʤʝʥʳ, ʚ ʢʦʪʦʨʳʭ ʫʟʣʳ ʥʝ ʷʚʣʷʶʪʩʷ ʧʝʨʝʩʪʘʥʦʚʢʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʯʨʝʟʚʳʯʘʡʥʦʤʫ ʩʥʠʞʝʥʠʶ ʩʪʦʡʢʦʩʪʠ ʰʠʬʨʘ. 
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ɸʧʧʘʨʘʪʥʳʝ ʰʠʬʨʘʪʦʨʳ ʩʝʨʠʠ ʂʨʠʧʪʦʥ 

ʋʩʪʨʦʡʩʪʚʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʩʝʨʠʠ ʂʈʀʇʊʆʅ ð ʵʪʦ ʘʧʧʘʨʘʪʥʳʝ 

ʰʠʬʨʘʪʦʨʳ ʜʣʷ IBM PC-ʩʦʚʤʝʩʪʠʤʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʋʩʪʨʦʡʩʪʚʘ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʦʩʪʘʚʝ 

ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʱʠʪʳ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʝʢʨʝʪʥʦʩʪʠ) ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ. 

ʋʩʪʨʦʡʩʪʚʘ ʂʈʀʇʊʆʅ ʛʘʨʘʥʪʠʨʫʶʪ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʠ/ʠʣʠ ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʦʪʢʨʳʪʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ. 

ʋʩʪʨʦʡʩʪʚʘ ʂʈʀʇʊʆʅ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʧʣʘʪ ʨʘʩʰʠʨʝʥʠʷ ISA ʠ PCI ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʩ ʧʨʦʮʝʩʩʦʨʦʤ i386 ʠ ʚʳʰʝ. 

ʋʩʪʨʦʡʩʪʚʘ ʂʈʀʇʊʆʅ ʨʘʟʨʘʙʦʪʘʥʳ, ʧʨʦʠʟʚʦʜʷʪʩʷ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʬʠʨʤʦʡ ɸʅʂɸɼ. 

ʆʥʠ ʧʦʩʪʨʦʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʬʠʨʤʦʡ ɸʅʂɸɼ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 32-ʨʘʟʨʷʜʥʳʭ 

ʰʠʬʨʧʨʦʮʝʩʩʦʨʘʭ ʩʝʨʠʠ ɹʃʖʄʀʅɻ. 

ɿʘ 10 ʣʝʪ ʨʘʙʦʪʳ ʌʠʨʤʘ ɸʅʂɸɼ ʧʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 15 ʪʳʩʷʯ ʫʩʪʨʦʡʩʪʚ ʂʈʀʇʊʆʅ 

ʟʘʢʘʟʯʠʢʘʤ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ɹʘʥʢʝ, ʌʝʜʝʨʘʣʴʥʦʤ ʘʛʝʥʪʩʪʚʝ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʠ 

ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ, ʤʠʥʠʩʪʝʨʩʪʚʘʭ ʦʙʦʨʦʥʳ ʠ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ, ʄʠʥʠʩʪʝʨʩʪʚʝ 

ʧʦ ʥʘʣʦʛʘʤ ʠ ʩʙʦʨʘʤ, ʌʝʜʝʨʘʣʴʥʦʤ ʢʘʟʥʘʯʝʡʩʪʚʝ, ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʘʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ 

ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʷʭ, ʤʥʦʛʠʤ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʢʣʠʝʥʪʘʤ. 

ʉʝʪʴ ʢʦʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʪʨʦʡʩʪʚ ʂʈʀʇʊʆʅ ʦʭʚʘʪʳʚʘʝʪ ʥʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʵʣʝʢʪʨʦʥʠʢʠ (ʆɸʆ ñɸʥʛʩʪʨʝʤò ʠ ʜʨ.). 

ʋʩʪʨʦʡʩʪʚʘ ʩʝʨʠʠ ʂʈʀʇʊʆʅ ʠʤʝʶʪ ʩʝʨʪʠʬʠʢʘʪʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʌʉɹ ʠ 

ʌʉʊʕʂ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʦʩʪʘʚʝ ʘʙʦʥʝʥʪʩʢʠʭ ʧʫʥʢʪʦʚ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʜʣʷ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡ ʩʚʝʜʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʪʘʡʥʫ). 

ʊʘʙʣʠʮʘ 3.2. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʠʠ ʂʈʀʇʊʆʅ  

ɸʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ ɻʆʉʊ 28147-89 

ʈʘʟʤʝʨʥʦʩʪʴ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ 

ʰʠʬʨʦʚʘʥʠʷ, ʙʠʪ 

256 (ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʢʣʶʯʝʡ ð 10
77

) 

ʈʘʟʤʝʨʥʦʩʪʴ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ, ʙʠʪ 512 ʠʣʠ 1024 

ʂʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ ʢʣʶʯʝʚʦʡ 

ʩʠʩʪʝʤʳ 

3  (ʛʣʘʚʥʳʡ ʢʣʶʯ ð 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ/ʩʝʪʝʚʦʡ ʢʣʶʯ ð 

ʩʝʘʥʩʦʚʳʡ ʢʣʶʯ) 

ɼʘʪʯʠʢ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ  
ʘʧʧʘʨʘʪʥʳʡ (ʘʪʪʝʩʪʦʚʘʥ ʵʢʩʧʝʨʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ) 

ʆʪʢʣʦʥʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝ ʙʦʣʝʝ 0,0005 




