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ʯʬʳʰʹ ʨʽʺʻʨʲʻʸʵʩʨ 

      ʴʬʩʰʹʳʰʬʸ ʵʸ ʳˆʨʸʬʹ ˀʵʸʰʹ ʰʴʼʵʸʳʨ˂ʰʰʹ ʳʰʳʵ˂ʭʲʰʹʨʹ ˆˀʰʸ 

ˀʬʳʯˆʭʬʭʨˀʰ ʫʪʬʩʨ ʹʨʱʰʯˆʰ ʨʳ ʰʴʼʵʸʳʨ˂ʰʰʹ ʳʬʹʨʳʬ ʶʰʸʰʹʨʪʨʴ ʫʨ˂ʭʰʹ 

ˀʬʹʨˆʬʩ. ʨʳ ʶʸʵʩʲʬʳʰʹ ʳʵʪʭʨʸʬʩʰʹ ʿʭʬʲʨʮʬ ʹ˄ʸʨʼʰ, ʳʨʸʺʰʭʰ ʫʨ 

ʪʨʭʸ˂ʬʲʬʩʻʲʰ ʳʬʯʵʫʰʨ ʪʨʫʨʹʨ˂ʳʰ ʰʴʼʵʸʳʨ˂ʰʰʹ ʫʨˀʰʼʭʸʨ. ʰʴ-

ʺʬʸʴʬʺʰʯ ʱʵʳʻʴʰʱʨ˂ʰʰʹʨʹ ʫʨˀʰʼʭʸʨ ʪʨʳʵʰʿʬʴʬʩʨ ʿʵʭʬʲʯʭʰʹ ʸʵʫʬʹʨ˂ 

ʹʨ˅ʰʸʵʨ ʪʨʸʱʭʬʻʲʰ ʰʴʼʵʸʳʨ˂ʰʰʹ ʫʨ˂ʭʨ,  ʳʨʪʨʲʰʯʨʫ: ʩʨʴʱʬʩˀʰ ʺʸʨʴ-

ʮʨʽ˂ʰʬʩʰʹ ˀʬʹʸʻʲʬʩʰʹʨʹ, ʹʨʳʯʨʭʸʵʩʵ ʵʸʪʨʴʰʮʨ˂ʰʬʩˀʰ ʫʨ ʹˆʭ. 

       ʫʾʬʰʹʨʯʭʰʹ ʨʸʹʬʩʵʩʹ ʰʴʼʵʸʳʨ˂ʰʰʹ ʫʨˀʰʼʭʸʰʹ ʳʸʨʭʨʲʰ ʱʸʰʶʺʵ-

ʪʸʨʼʰʻʲʰ ʹʰʹʺʬʳʨ (DES, RSA, AES, …). ʯʰʯʵʬʻʲʰ ʳʨʯʪʨʴʰ  ˆʨʹʰʨʯʫʬʩʨ 

ʪʨʸʱʭʬʻʲʰ ʻʶʰʸʨʺʬʹʵʩʬʩʰʯ ʫʨ ʴʨʱʲʻʲʵʭʨʴʬʩʬʩʰʯ. ʨʳʰʺʵʳ ʰʹʰʴʰ ʪʨʳʵ-

ʰʿʬʴʬʩʰʨʴ ʹʶʬ˂ʰʨʲʻʸ ʳʰʳʨʸʯʻʲʬʩʬʩˀʰ,  ʱʬʸ˃ʵʫ ʰʳ ʹʼʬʸʵˀʰ ʸʵʳʬʲʹʨ˂ 

ʻʱʬʯʬʹʨʫ ʳʰʬʹʨʫʨʪʬʩʰʨʴ. ʫʨˀʰʼʭʸʰʹ ʨʸʹʬʩʻʲʰ ʹʰʹʺʬʳʬʩʰ ˆʨʹʰʨʯʫʬʩʰʨʴ 

ʰʳʰʯ, ʸʵʳ ʰʴʼʵʸʳʨ˂ʰʰʹ ʫʨˀʰʼʭʸʨ ʫʨ ʪʨˀʰʼʭʸʨ ˆʫʬʩʨ ʹʨʰʫʻʳʲʵ 

ʪʨʹʨʾʬʩʬʩʰʯ. ʨʳ ʪʨʹʨʾʬʩʬʩʰʹ ʳʴʰˀʭʴʬʲʵʩʬʩʯʨʴ ˄ʭʫʵʳʨ ʻʴʫʨ  ˈʽʵʴʫʬʯ  

ʳˆʵʲʵʫ ʱʵʸʶʵʸʨ˂ʰʻʲ ʽʹʬʲˀʰ ˁʨʸʯʻʲ ʱʨʴʵʴʰʬʸ  ʳʵʳˆʳʨʸʬʩʲʬʩʹ ʫʨ 

ʨʸ ʻʴʫʨ ˁʨʻʭʨʸʫʬʯ ˆʬʲˀʰ ʪʨʸʬˀʬ ʶʰʸʬʩʹ. ʯʻʳ˂ʨ ʬʹ ʳʨʰʴ˂ ˀʬʹʨ˃ʲʬʩʬʲʰʨ 

ʳʵˆʫʬʹ, ʳʨʪʨʲʰʯʨʫ ˀʬʳʫʬʪʰ ʳʰʮʬʮʬʩʰʹ ʪʨʳʵ: 

1.ʳʬʹʨʳʬ ʶʰʸʹ ˀʬʰ˃ʲʬʩʨ ʬʸʯʬʸʯʳʨ ʨʸʨʱʬʯʰʲʹʰʴʫʰʹʰʬʸʳʨ ʱʨʴʵʴʰʬʸʳʨ 

ʳʵʳˆʳʨʸʬʩʬʲʳʨ ʪʨʨʴʫʵʹ ʳʰʹʰ ʳʴʰˀʭʴʬʲʵʩʨ;  

2.ʳʬʹʨʳʬ ʶʰʸʳʨ ˀʬʰ˃ʲʬʩʨ  ʳʵʳʹʨˆʻʸʬ  ʶʬʸʹʵʴʨʲʰʹ ʫʨˀʰʴʬʩʰʹ, ˀʨʴʺʨʷʰʹ 

ʨʴ ʳʵʹʿʰʫʭʰʹ ˀʬʫʬʪʨʫ ʨʫʭʰʲʨʫ ʳʵʰʶʵʭʵʹ ʪʨʹʨʾʬʩʰʹ ʳʴʰˀʭʴʬʲʵʩʨ; 

3. ʪʨʹʨʾʬʩʰʹ ʫʰʫʰ  ˆʴʰʯ ʪʨʳʵʿʬʴʬʩʰʹ ˀʬʳʯˆʭʬʭʨˀʰ ʰʮʸʫʬʩʨ ʳʨʹʮʬ ʫʨʺ-

ʭʰʸʯʭʨ ʫʨ  ʱʸʰʶʺʵʨʴʨʲʰʺʰʱʵʹʹ ʳʴʰˀʭʴʬʲʵʭʴʨʫ ʻʨʫʭʰʲʫʬʩʨ ʨʴʨʲʰ-

ʮʰʹ  ˁʨʺʨʸʬʩʨ ʰʳ  ˀʬʳʯˆʭʬʭʨˀʰ, ʸʵ˂ʨ ʰʹ ʼʲʵʩʹ ʨʳ  ʪʨʹʨʾʬʩʰʯ ʫʨˀʰʼ-

ʸʻʲ  ʫʰʫʰ  ʸʨʵʫʬʴʵʩʰʹ ˀʰʼʸʺʬʽʹʺʬʩʹ. ʨʹʬʭʬ ʳʨʹ ʬʽʴʬʩʨ ʫʰʫʰ  ʫʸʵ  

ʫʨ  ʨʳʨʹʯʨʴ ˀʨʴʹʬʩʰ ʨʳ  ʪʨʹʨʾʬʩʰʹ ʱʵʳʶʸʵʳʬʴʺʨ˂ʰʰʹʨʯʭʰʹ (ʳʨʹ  ˀʬʻ˃-

ʲʰʨ ʨʳ  ʫʸʵʰʹ  ʪʨʴʳʨʭʲʵʩʨˀʰ ʪʨʴʨˆʵʸ˂ʰʬʲʵʹ ʹʸʻʲʰ  ʨʴ  ʴʨ˄ʰʲʵʩ-

ʸʰʭʰ  ʪʨʫʨʸˁʬʭʨ); 
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     ʨʽʬʫʨʴ ʪʨʳʵʳʫʰʴʨʸʬ  ʨʻ˂ʰʲʬʩʬʲʰʨ ʨʳ ʹʨʭʨʸʨʻʫʵ ʶʸʵʩʲʬʳʬʩʰʹ 

˄ʨʳʵ˅ʸʰʹʪʨʴ ʱʵʸʶʵʸʨ˂ʰʻʲ ʽʹʬʲˀʰ ˁʨʸʯʻʲʰ ʱʨʴʵʴʰʬʸʰ ʳʵʳˆʳʨʸʬʩʲʰʹ  

ʫʨ˂ʭʨ.  

 

ʳʬ˂ʴʰʬʸʻʲʰ ʹʰʨˆʲʬ 

      ʴʨˀʸʵʳˀʰ ʹʰʨˆʲʬʹ ˄ʨʸʳʵʨʫʪʬʴʹ ʨʸʹʬʩʻʲʰ ʳʬʯʵʫʬʩʰʹʪʨʴ ʳʱʭʬʯ-

ʸʨʫ ʪʨʴʹˆʭʨʭʬʩʻʲʰ ʳʰʫʪʵʳʨ ʰʴʼʵʸʳʨ˂ʰʰʹ ʫʨˀʰʼʭʸʰʹʨʫʳʰ. ʱʬʸ˃ʵʫ: 

ʪʨʹʨʾʬʩʰʹ ʳʴʰˀʭʴʬʲʵʩʨ ʨʸ ʨʸʰʹ ʼʰʽʹʰʸʬʩʻʲʰ, ʰʪʰ ʨʸ ʨʸʰʹ ˂ʴʵʩʰʲʰ 

ʽʹʬʲˀʰ ˁʨʸʯʻʲʰ ʨʸ˂ʬʸʯʰ ʶʰʸʰʹʯʭʰʹ, ʳʰʹʰ ʪʬʴʬʸʰʸʬʩʨ ˆʫʬʩʨ ʫʰʴʨʳʰ-

ʻʸʨʫ ʫʨˀʰʼʭʸʰʹ ʿʵʭʬʲʰ ʹʬʨʴʹʰʹʨʹ, ʨʹʬʭʬ ʿʵʭʬʲ ˇʬʸʮʬ ʹˆʭʨʫʨʹˆʭʨ 

ʪʨʹʨʾʬʩʯʨʴ ʪʭʨʽʭʹ ʹʨʽʳʬ. 

ʫʨˀʰʼʭʸʰʹʨ ʫʨ ʪʨˀʰʼʭʸʰʹ ʵʶʬʸʨ˂ʰʬʩʰ ʳʴʰˀʭʴʬʲʵʭʴʨʫ ʪʨʴʹˆʭʨʭʫʬʩʨ 

ʫʾʬʰʹʨʯʭʰʹ ʨʸʹʬʩʻʲʰ ʸʵʪʵʸ˂ ʹʺʨʴʫʨʸʺʻʲʰ, ʰʹʬ  ʨʸʨʹʺʨʴʫʨʸʺʻʲʰ 

ʱʸʰʶʺʵʹʰʹʺʬʳʬʩˀʰ ʪʨʳʵʿʬʴʬʩʻʲʰ  ʨʲʪʵʸʰʯʳʬʩʰʹʨʪʨʴ. 

ˀʬʽʳʴʰʲʰʨ ʨʲʪʵʸʰʯʳʰʹ ʹʨʸʬʨʲʰʮʨ˂ʰʵ ʼʰʮʰʱʻʸʰ ʳʵ˄ʿʵʩʰʲʵʩʨ. 

 

ʹʨʳʻˀʨʵʹ ʳʰʮʨʴʰ 

   ʹʨʳʻˀʨʵʹ  ʳʰʮʨʴʰʨ  ʸʵʪʵʸ˂  ʹʺʨʴʫʨʸʺʻʲʰ,  ʰʹʬ ʨʸʨʹʺʨʴʫʨʸʺʻ-

ʲʰ ʹʰʳʬʺʸʰʻʲʰ ʱʸʰʶʺʵʪʸʨʼʰʻʲʰ ʨʲʪʵʸʰʯʳʬʩʰʹʨʯʭʰʹ ʫʨʳʨˆʨʹʰʨʯʬ-

ʩʬʲʰ ʴʨʱʲʰʹ ʻʪʻʲʬʩʬʲʿʵʼʨ ʫʨ ʱʵʸʶʵʸʨ˂ʰʻʲ ʽʹʬʲʬʩˀʰ ʪʨʫʨ˂ʬʳʻʲʰ 

ʰʴʼʵʸʳʨ˂ʰʰʹ ʱʵʴʼʰʫʬʴ˂ʰʨʲʻʸʵʩʰʹ ˀʬʴʨʸˁʻʴʬʩʨ ʰʹʬʯʰ ʨʲʪʵʸʰʯʳʰʹ ˀʬ-

ʳʻˀʨʭʬʩʰʯ, ʸʵʳʲʰʹ ʳʬˀʭʬʵʩʰʯ ˀʬʹʨ˃ʲʬʩʬʲʰ ʰʽʴʬʩʨ:  1) ʸʨʳʫʬʴʰʳʬ ʨʹʬʻ-

ʲʰ ʩʰʺʰʹ ˀʬʳ˂ʭʬʲʰ ˀʬʳʯˆʭʬʭʰʯʰ ʳʴʰˀʭʴʬʲʵʩʰʹ  ʳʽʵʴʬ ʪʨʹʨʾʬʩʰʹ ʳʰʾʬʩʨ 

ʱʨʭˀʰʸʰʹ ˆʨʮˀʰ ʪʨʹʨʾʬʩʰʹ ʼʵʸʳʰʸʬʩʨˀʰ ʻˀʻʨʲʵʫ ʳʵʴʨ˄ʰʲʬ ʶʨʸʨʳʬʺʸʬ-

ʩʰʹ ʴʨʳʫʭʰʲʰ  ʳʴʰˀʭʴʬʲʵʩʬʩʰʹ  ʪʨʫʨʻ˂ʬʳʲʨʫ;  2) ʽʹʬʲˀʰ ˁʨʸʯʻʲʰ 

ʱʨʴʵʴʰʬʸʰ ʳʵʳˆʳʨʸʬʩʲʰʹ ʳʵʳʹʨˆʻʸʬ ʶʬʸʹʵʴʨʲʰʹ  ʫʨʳˀʰʼʸʨʭʰ 

ʹʨʰʫʻʳʲʵ ʪʨʹʨʾʬʩʰʹ ʳʴʰˀʭʴʬʲʵʩʰʹ ˄ʭʫʵʳʰʹʪʨʴ ʰʮʵʲʰʸʬʩʨ;  3) ʳʸʨ-

ʭʨʲʰ ʶʸʵ˂ʬʫʻʸʰʹ ˀʬʹʸʻʲʬʩʨ ʹˆʭʨʫʨʹˆʭʨ ʭʨʸʰʨʴʺʰʹ ʨʸˁʬʭʰʯ ʶʸʵʪʸʨʳʻ-

ʲʨʫ. 
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    ʨʲʪʵʸʰʯʳʹ ʻʴʫʨ ˈʽʵʴʫʬʹ ʹʨʱʳʨʸʰʹʰ ʹ˄ʸʨʼʽʳʬʫʬʩʨ, ʪʨʳʵʿʬʴʬʩʰʹ 

ʹʰʳʨʸʺʰʭʬ ʫʨ ʹʨʰʳʬʫʵʩʨ. ʰʪʰ  ʻʴʫʨ  ʰʿʵʹ ʼʰʮʰʱʻʸʨʫ ʸʬʨʲʰʮʬʩʨʫʰ. 

    

ʱʭʲʬʭʰʹ ʳʬʯʵʫʬʩʰ 

ʱʭʲʬʭʨ ʳʰʳʫʰʴʨʸʬʵʩʫʨ ˀʬʳʫʬʪ ʬʺʨʶʬʩʨʫ: 

 ˀʬʰʽʳʴʨ ʳʨʯʬʳʨʺʰʱʻʸʰ ʳʵʫʬʲʰ; 

 ˀʬʰʽʳʴʨ ʳʵʫʬʲʰʹ ʹʨʸʬʨʲʰʮʨ˂ʰʵ ʱʵʳʶʰʻʺʬʸʻʲʰ ʶʸʵʪʸʨʳʨ ʳʨʾʨ-

ʲʰ ʫʵʴʰʹ ʼʻʴʽ˂ʰʵʴʨʲʻʸ ʬʴʨʮʬ; 

 ˀʬʰʽʳʴʨ ʱʵʳʶʰʻʺʬʸʻʲʰ ʶʸʵʪʸʨʳʨ ʰʳʶʬʸʨʺʰʻʲ ʬʴʨʮʬ ʹ˄ʸʨʼʽʳʬ-

ʫʬʩʰʹ ʪʨʹʨʮʸʫʬʲʨʫ. 

 

ˀʬʫʬʪʬʩʰ ʫʨ ʳʨʯʰ ʪʨʳʵʿʬʴʬʩʰʹ ʹʼʬʸʵ 

     ˀʬʳʻˀʨʭʫʨ ʰʴʼʵʸʳʨ˂ʰʰʹ ʫʨˀʰʼʭʸʨ/ʪʨˀʰʼʭʸʰʹ ʨʲʪʵʸʰʯʳʰ, ʸʵʳʬʲ-

ˀʰ˂ ʨʾʳʵʼˆʭʸʰʲʰʨ ʨʸʹʬʩʻʲʰ ʳʬʯʵʫʬʩʰʹ ʴʨʱʲʻʲʵʭʨʴʬʩʬʩʰ, ʨʽʭʹ ʹʨʱʳʨ-

ʸʰʹʰ ʱʸʰʶʺʵʳʬʫʬʪʵʩʨ ʫʨ ʹ˄ʸʨʼʽʳʬʫʬʩʨ,  ʨʱʳʨʿʵʼʰʲʬʩʹ ʯʨʴʨʳʬʫʸʵʭʬ 

ʳʵʯˆʵʭʴʬʩʹ. ˀʬʰʽʳʴʨ ʨʲʪʵʸʰʯʳʰʹ ʹʨʸʬʨʲʰʮʨ˂ʰʵ ʼʰʮʰʱʻʸʰ ʳʵ˄ʿʵʩʰ-

ʲʵʩʨ, ʸʵʳʲʰʹ ʹʨˀʻʨʲʬʩʰʯ ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʪʨʫʨʹʨ˂ʬʳʰ ʰʴʼʵʸʳʨ˂ʰʰʹ  

ʫʨˀʰʼʭʸʨ/ʪʨˀʰʼʭʸʨ. ʨʳ ʳʵ˄ʿʵʩʰʲʵʩʰʹ ʪʨʳʵʿʬʴʬʩʨ ʳʰʮʨʴˀʬ˄ʵʴʰʲʰʨ  ʱʵʸ-

ʶʵʸʨ˂ʰʻʲ  ʽʹʬʲʬʩˀʰ  ʪʨʫʨʹʨ˂ʬʳʰ  ʰʴʼʵʸʳʨ˂ʰʰʹ  ʱʵʴʼʰʫʬʴ˂ʰʨʲʻ-

ʸʵʩʹ  ˀʬʹʨʴʨʸˁʻʴʬʩʲʨʫ.   

 

ʫʰʹʬʸʺʨ˂ʰʰʹ ʳʵ˂ʻʲʵʩʨ ʫʨ ʹʺʸʻʽʺʻʸʨ 

      ʫʰʹʬʸʺʨ˂ʰʰʹ ʹʸʻʲʰ ʳʵ˂ʻʲʵʩʨ ˀʬʨʫʪʬʴʹ 131 ʴʨʩʬ˅ʫ ʪʭʬʸʫʹ. 

ʫʰʹʬʸʺʨ˂ʰʨ ˀʬʫʪʬʩʨ ʸʬʮʰʻʳʬʹʨʪʨʴ (ʵʸ ʬʴʨʮʬ), ʹʨʸˁʬʭʰʹ, ˂ˆʸʰʲʬʩʰʹ 

ʴʻʹˆʰʹ, ʹʻʸʨʯʬʩʰʹ  ʴʻʹˆʰʹ, ˀʬʹʨʭʲʰʹ, ʵʯˆʰ ʯʨʭʰʹʨ ʫʨ ʫʨʹʱʭʴʰʹʪʨʴ. 

ʰʲʻʹʺʸʨ˂ʰʰʹ ʹʨˆʰʯ ʳʵʿʭʨʴʰʲʰʨ 29 ˂ˆʸʰʲʰ, 47 ʹʻʸʨʯʰ.  ʳʵ˂ʬʳʻʲʰʨ 

35 ʫʨʹʨˆʬʲʬʩʰʹ ʪʨʳʵʿʬʴʬʩʻʲʰ ʲʰʺʬʸʨʺʻʸʰʹ  ˁʨʳʵʴʨʯʭʨʲʰ, ʳʨʯ ˀʵ-

ʸʰʹ, ʨʭʺʵʸʰʹ ʳʰʬʸ ʪʨʳʵʽʭʬʿʴʬʩʻʲʰ ʹʨʳʬ˂ʴʰʬʸʵ ʴʨˀʸʵʳʬʩʰʹ. 
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ʴʨˀʸʵʳʰʹ ˀʰʴʨʨʸʹʰ 

ˀʬʹʨʭʨʲˀʰ ʪʨʫʳʵ˂ʬʳʻʲʰʨ ʫʰʹʬʸʺʨ˂ʰʰʹ ʯʬʳʰʹ ʨʽʺʻʨʲʻʸʵʩʨ, ʳʰʮʨʴʰ ʫʨ 

ʪʨʫʨʹʨ˄ʿʭʬʺʰ ʨʳʵ˂ʨʴʬʩʰ. ʨʪʸʬʯʭʬ, ʴʨˀʸʵʳʰʹ ʳʵʱʲʬ ˀʰʴʨʨʸʹʰ ʯʨʭʬʩʰʹ 

ʳʰˆʬʫʭʰʯ. 

ʶʰʸʭʬʲʰ ʯʨʭʰ ʳʵʰ˂ʨʭʹ ʲʰʺʬʸʨʺʻʸʰʹ ʳʰʳʵˆʰʲʭʨʹ. ʳʨʹˀʰ ʨʾ˄ʬʸʰʲʰʨ 

ʫʨˀʰʼʭʸʰʹ ʪʨʴʳʨˆʵʸ˂ʰʬʲʬʩʬʲʰ ʨʸʹʬʩʻʲʰ ʳʬʯʵʫʬʩʰ, ʳʨʯʰ ʴʨʱʲʻʲʵ-

ʭʨʴʬʩʬʩʰ ʫʨ ʻʶʰʸʨʺʬʹʵʩʬʩʰ. 

ʳʬʵʸʬ ʯʨʭˀʰ ʨʾ˄ʬʸʰʲʰʨ ʹʨʰʫʻʳʲʵ ʪʨʹʨʾʬʩʰʹ ʪʬʴʬʸʰʸʬʩʰʹ ʨʲʪʵʸʰʯʳʰ 

ʪʨʸʱʭʬʻʲʰ ˀʬʹʨʭʨʲʰ ʶʨʸʨʳʬʺʸʬʩʰʹ ʳʰˆʬʫʭʰʯ. ʫʨˀʰʼʭʸʰʹ ʿʵʭʬʲʰ 

ʹʬʨʴʹʰʹʨʹ ʼʵʸʳʰʸʫʬʩʨ ʪʨʴʹˆʭʨʭʬʩʻʲʰ ʹʰʪʸ˃ʰʹʨ ʫʨ ʳʴʰˀʭʴʬʲʵʩʰʹ ʳʽʵʴʬ 

ʪʨʹʨʾʬʩʰ. ˀʬʹʨʭʨʲ ʹʰʫʰʫʬʹ ˄ʨʸʳʵʨʫʪʬʴʹ ʸʨʰʳʬ ʹʨʳʰ ʳʨʸʺʰʭʰ ʸʰ˂ˆʭʰʹ 

ʴʨʳʸʨʭʲʰ N. ʰʴʼʵʸʳʨ˂ʰʰʹ ʳʰʳʵ˂ʭʲʰʹ ʽʹʬʲˀʰ ˁʨʸʯʻʲʰ ʴʬʩʰʹʳʰʬʸʰ ʳʵʳ-

ˆʳʨʸʬʩʲʰʹʯʭʰʹ ʹʨʰʫʻʳʲʵ ʪʨʹʨʾʬʩʰʹ ʼʵʸʳʰʸʬʩʰʹ ʨʲʪʵʸʰʯʳʰ ʳʫʪʵ-

ʳʨʸʬʵʩʹ ˀʬʳʫʬʪˀʰ: 

 N ʫʨʰˀʲʬʩʨ ʳʨʸʺʰʭ ʳʨʳʸʨʭʲʬʩʨʫ ʫʨ ʪʨʳʵʰʯʭʲʬʩʨ ʳʨʸʺʰʭʰ P, Q 

ʫʨ R ʸʰ˂ˆʭʬʩʰ.  

 ʪʨʳʵʰʯʭʲʬʩʨ ʬʰʲʬʸʰʹ ʼʻʴʽ˂ʰʰʹ ʳʴʰˀʭʴʬʲʵʩʨ: 𝜑ሺ𝑁ሻ = ሺܲ − ͳሻ ∙ሺܳ − ͳሻ ∙ ሺܴ − ͳሻ. 
 ʪʨʴʰʹʨʮʾʭʸʬʩʨ P, Q ʫʨ R ʸʰ˂ˆʭʬʩʰʹ ʬʸʯʬʻʲʵʭʨʴ ʯʨʴʸʰʪˀʰ 

ʪʨʴʯʨʭʹʬʩʻʲʰ ܽ, ܾ  ʫʨ ܿ  ˂ʰʼʸʬʩʰʹʨʪʨʴ ˀʬʫʪʬʴʰʲʰ ሺܽ, ܾ, ܿሻ 

ʹʨʳʬʻʲʰ. ˂ˆʨʫʰʨ, ʸʵʳ ܽ ∊ {ͳ,͵,7,9}, ܾ ∊ {ͳ,͵,7,9} ʫʨ ܿ ∊ {ͳ,͵,7,9}. 
 ʪʨʳʵʰʯʭʲʬʩʨ  𝐾 = 𝜑ሺ𝑁ሻ𝑚𝑜݀ͳͲ ,    ܶ = 𝜑ሺ𝑁ሻ𝑚𝑜݀ͳ5   ʫʨ ܵ =  ሺP + Q +Rሻ𝑚𝑜݀͵  ʳʴʰˀʭʴʬʲʵʩʬʩʰ. ʰʹʰʴʰ ʨʸʨʻʨʸʿʵʼʰʯʰ ʳʯʬʲʰ ʸʰ˂ˆʭʬʩʰʨ. 

ʸʨʫʪʨʴ ʬʰʲʬʸʰʹ ʼʻʴʽ˂ʰʰʹ ʳʴʰˀʭʴʬʲʵʩʨ ʲʻ˄ʰ ʸʰ˂ˆʭʰʨ, ʨʳʰʺʵʳ 

K-ʹ ʪʨʳʵʯʭʲʰʹʨʹ ʳʰʰʾʬʩʨ 0, 2, 4, 6 ʫʨ 8 ʸʰ˂ˆʭʬʩʰʫʨʴ ʬʸʯ-ʬʸʯʰ. T  

ʳʰʰʾʬʩʹ ʬʸʯ-ʬʸʯ ʳʴʰˀʭʴʬʲʵʩʨʹ [0,14] ˀʻʨʲʬʫʰʫʨʴ, ˆʵʲʵ  S ʱʰ 0, 

1 ʫʨ 2 ʳʴʰˀʭʴʬʲʵʩʬʩʰʫʨʴ ʬʸʯ-ʬʸʯʹ; 

 ʬʸʯʳʨʴʬʯʰʹʪʨʴ ʪʨʴʹˆʭʨʭʬʩʻʲʰ 15x5 ʪʨʴʮʵʳʰʲʬʩʰʹ ʳʽʵʴʬ ʹʨʳʰ 

ʳʨʺʸʰ˂ʰʹʨ ʫʨ ʳʬ-3 ʶʻʴʽʺˀʰ ʪʨʳʵʯʭʲʰʲʰ K, T ʫʨ S ʳʴʰˀʭʴʬʲʵʩʬ-
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ʩʰʹ ʪʨʳʵʿʬʴʬʩʰʯ ʪʨʴʰʹʨʮʾʭʸʬʩʨ ʳʨʸʺʰʭʰ ʸʰ˂ˆʭʬʩʰʹ ʨˆʨʲʰ ʫʨʩʵ-

ʲʵʬʩʬʩʰ d,e, f.                                                                       

ʯʰʯʵʬʻʲʰ ʳʨʺʸʰ˂ʨ ˀʬʰ˂ʨʭʹ ʳʨʸʺʰʭ ʸʰ˂ˆʭʯʨ ʫʨʩʵʲʵʬʩʬʩʰʹ 75 ʭʨ-

ʸʰʨʴʺʹ (64 ʪʨʴʹˆʭʨʭʬʩʻʲʰ ʫʨ 11 ʪʨʳʬʵʸʬʩʨ ʨʳ 64-ʫʨʴ) ʪʨʴʨ˄ʰʲʬʩʻʲʹ 

ʯʨʴʨʩʸʨʫ ˆʻʯ ʹʭʬʺʹʨ ʫʨ 15 ʹʺʸʰʽʵʴˀʰ. ʳʨʺʸʰ˂ʰʹ ʴʵʳʬʸʰ ˀʬʰʸˁʬʭʨ S -ʰʹ 

ʳʴʰˀʭʴʬʲʵʩʰʯ, ˆʵʲʵ ʳʨʺʸʰ˂ʨˀʰ ʹʭʬʺʰʹʨ ʫʨ  ʹʺʸʰʽʵʴʰʹ ʴʵʳʬʸʰ ˀʬʹʨʩʨ-

ʳʰʹʨʫ ʪʨʴʰʹʨʮʾʭʸʬʩʨ K ʫʨ T ʳʴʰˀʭʴʬʲʵʩʬʩʰʯ.  

˂ˆʸʰʲʰ 1. 15x5 ʪʨʴʮʵʳʰʲʬʩʰʹ ʳʽʵʴʬ ʳʨʺʸʰ˂ʨ 1 

 𝐊 = 0 𝐊 = 2 𝐊 = 𝟒 𝐊 = 𝟔 𝐊 = 𝟖 𝐓 = 0 1,3,1 9,3,1 7,9,9 1,7,7 7,1,7 

𝐓 = 1 7,7,9 3,3,7 7,1,1 1,1,3 9,9,9 

𝐓 = 2 3,1,7 7,1,9 3,7,3 9,3,7 3,7,7 

𝐓 = 3 1,9,3 1,3,9 9,3,9 3,1,9 1,3,3 

𝐓 = 4 3,7,1 1,7,3 7,7,7 9,9,7 1,3,1 

𝐓 = 5 1,3,7 3,9,3 7,3,1 1,7,9 3,7,3 

𝐓 = 6 9,1,9 3,1,1 3,7,9 1,9,1 1,9,3 

𝐓 = 7 3,9,7 1,1,7 7,1,7 3,3,9 7,1,1 

𝐓 = 8 7,1,3 1,9,9 7,9,3 9,7,3 9,7,9 

𝐓 = 9 9,9,3 3,7,7 9,7,1 9,9,3 3,1,9 

𝐓 = 10 9,3,3 7,3,3 7,3,7 1,1,1 9,3,9 

𝐓 = 11 3,3,3 3,3,1 1,1,9 9,1,7 7,9,1 

𝐓 = 12 9,1,1 1,9,7 7,9,7 3,9,9 9,1,3 

𝐓 = 13 7,7,3 7,9,1 3,1,3 9,7,7 3,3,7 
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𝐓 = 14 7,3,9 7,7,1 3,9,1 1,7,1 3,7,1 

 

˂ˆʸʰʲʰ 2. 15x5 ʪʨʴʮʵʳʰʲʬʩʰʹ ʳʽʵʴʬ ʳʨʺʸʰ˂ʨ 2 

 𝐊 = 0 𝐊 = 2 𝐊 = 𝟒 𝐊 = 𝟔 𝐊 = 𝟖 𝐓 = 0 7,9,3 3,7,1 9,7,7 7,1,1 3,3,1 

𝐓 = 1 1,1,1 3,3,9 7,3,3 7,3,7 1,7,9 

𝐓 = 2 3,7,9 9,7,3 9,3,1 7,9,9 9,3,7 

𝐓 = 3 7,1,9 1,9,3 7,9,1 7,7,7 3,1,7 

𝐓 = 4 1,3,9 9,1,1 9,1,3 7,3,1 3,9,3 

𝐓 = 5 1,9,1 3,1,7 7,7,1 1,1,3 7,7,1 

𝐓 = 6 3,1,3 3,9,9 7,3,9 1,9,1 9,9,1 

𝐓 = 7 3,3,7 1,7,7 7,7,3 9,9,7 7,3,3 

𝐓 = 8 1,7,1 3,3,3 9,3,7 7,7,9 7,1,9 

𝐓 = 9 7,9,7 9,7,9 3,1,9 9,7,3 3,9,7 

𝐓 = 10 1,1,7 3,9,1 1,9,7 3,9,3 7,1,3 

𝐓 = 11 1,9,9 7,1,3 9,9,9 9,1,9 1,1,9 

𝐓 = 12 3,7,7 1,3,7 9,9,3 7,1,7 3,1,1 

𝐓 = 13 1,3,3 1,1,9 3,7,3 9,3,3 9,3,9 

𝐓 = 14 3,3,1 3,9,9 9,1,7 9,7,1 1,7,3 
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˂ˆʸʰʲʰ 3. 15x5 ʪʨʴʮʵʳʰʲʬʩʰʹ ʳʽʵʴʬ ʳʨʺʸʰ˂ʨ 3 

 𝐊 = 0 𝐊 = 2 𝐊 = 𝟒 𝐊 = 𝟔 𝐊 = 𝟖 𝐓 = 0 1,9,9 3,1,9 9,9,1 1,3,1 7,7,3 

𝐓 = 1 3,1,1 9,3,9 9,3,3 3,9,1 9,3,7 

𝐓 = 2 7,7,7 7,9,1 9,9,9 7,1,3 3,1,9 

𝐓 = 3 1,3,9 9,1,3 9,1,1 1,3,7 1,9,7 

𝐓 = 4 9,7,7 3,3,7 7,3,1 1,1,9 7,7,9 

𝐓 = 5 3,3,1 3,7,1 7,3,9 3,9,7 9,9,3 

𝐓 = 6 1,7,9 7,9,7 1,7,7 1,7,1 3,1,1 

𝐓 = 7 9,3,7 7,1,7 1,1,1 3,7,9 9,1,7 

𝐓 = 8 3,1,7 9,9,9 7,9,9 3,3,9 9,7,9 

𝐓 = 9 3,9,3 3,7,7 3,1,3 9,7,3 9,9,7 

𝐓 = 10 7,7,1 1,3,3 1,9,3 1,7,3 7,3,3 

𝐓 = 11 9,7,1 1,9,1 3,7,1 9,1,1 9,3,1 

𝐓 = 12 7,3,3 3,7,3 1,1,3 3,1,7 7,9,3 

𝐓 = 13 7,1,9 1,9,3 9,1,9 3,9,9 9,1,3 

𝐓 = 14 3,9,7 7,1,1 3,3,3 1,1,7 7,3,7 

 

ʪʨʳʵʰʯʭʲʬʩʨ ʨˆʨʲʰ ʳʨʸʺʰʭʰ ʸʰ˂ˆʭʬʩʰ ଵܲ, ܳଵ ʫʨ ܴଵ: 

 ଵܲ = ܲ + ݀ − ܽ + ͳͲ ∙ 𝛼 

 ܳଵ = ܳ + ݁ − ܾ + ͳͲ ∙ 𝛼 

 ܴଵ = ܴ + ݂ − ܿ + ͳͲ ∙ 𝛼 
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ʹʨʫʨ˂ α∊N ʫʨ ʰ˂ʭʲʬʩʨ ʬʸʯʰʫʨʴ ʮʬʳʵʯ ʳʨʴʨʳ, ʹʨʴʨʳ ʯʰʯʵʬʻʲʰ 

ʸʰ˂ˆʭʰ ʨʸ ʪʨˆʫʬʩʨ ʳʨʸʺʰʭʰ. 

 ʪʨʳʵʰʯʭʲʬʩʨ 𝑁ଵ = ଵܲ ∙ ܳଵ ∙ ܴଵ 

 ʪʨʳʵʰʯʭʲʬʩʨ m=a+b+c+d+e+f 

 ʪʨʳʵʰʯʭʲʬʩʨ ܲ ∗= ሺሺ ଵܲ − ͳሻ/ʹ − mሻ2 𝑚𝑜݀ ܲ 

 ʪʨʳʵʰʯʭʲʬʩʨ ܳ ∗= ሺሺܳଵ − ͳሻ/ʹ − mሻ2 𝑚𝑜݀ ܳ 

 ʪʨʳʵʰʯʭʲʬʩʨ ܴ ∗= ሺሺܴଵ − ͳሻ/ʹ − mሻ2 𝑚𝑜݀ ܴ 

ʬʹ ʶʻʴʽʺʬʩʰ ʪʨʳʬʵʸʫʬʩʨ 4-ˇʬʸ, ʨʳʨʹʯʨʴ, ʶʰʸʭʬʲʰʹ ʪʨʸʫʨ ʿʵʭʬʲʰ ˀʬʳ-

ʫʬʪʰ ʬʺʨʶʰʹ ˀʬʹʨʭʨʲ ʹʰʫʰʫʬʹ ˄ʨʸʳʵʨʫʪʬʴʹ ˄ʰʴʨ ʬʺʨʶʮʬ ʪʨʳʵʯʭʲʰʲʰ 

N-ʰʹ ʳʴʰˀʭʴʬʲʵʩʨ. ˀʬʫʬʪʨʫ ʫʨʪʸʵʭʫʬʩʨ ʳʬ-4 ˂ˆʸʰʲˀʰ ʴʨˁʭʬʴʬʩʰ 

ˀʬʳʫʬʪʰ ʹʨˆʰʹ ʳʵʨ˂ʬʳʬʩʰ: 

˂ˆʸʰʲʰ 4. ʵʯˆʰ ʰʺʬʸʨ˂ʰʰʹ ˀʬʫʬʪʨʫ ʫʨʪʸʵʭʰʲʰ ʳʵʴʨ˂ʬʳʬʩʰ 

# In N φሺNሻ P Q R P* Q* R* K T S 

1 𝑁଴ 𝑁ଵ φሺNሻଵ ଵܲ ܳଵ ܴଵ ܲ∗ଵ ܳ∗ଵ ܴ∗ଵ 𝐾ଵ ଵܶ ܵଵ 

2 𝑁ଵ 𝑁ଶ φሺNሻଶ ଶܲ ܳଶ ܴଶ ܲ∗ଶ ܳ∗ଶ ܴ∗ଶ 𝐾ଶ ଶܶ ܵଶ 

3 𝑁ଶ 𝑁ଷ φሺNሻଷ ଷܲ ܳଷ ܴଷ ܲ∗ଷ ܳ∗ଷ ܴ∗ଷ 𝐾ଷ ଷܶ ܵଷ 

4 𝑁ଷ 𝑁ସ φሺNሻସ ସܲ ܳସ ܴସ ܲ∗ସ ܳ∗ସ ܴ∗ସ 𝐾ସ ସܶ ܵସ 

 

N,  φሺNሻ, P,Q,   R, ܲ∗, ܳ∗ ʫʨ ܴ∗   ʳʴʰˀʭʴʬʲʵʩʬʩʰʹ ʳʰˆʬʫʭʰʯ ʪʨʳʵʰʯʭʲʬʩʨ 

ʬʸʯʹʨˆʬʲʨ ʶʨʸʨʳʬʺʸʬʩʰʹʨʯʭʰʹ ʸʵʪʵʸ˂ ʵʸ-ʵʸʰ, ʰʹʬ ʹʨʳ-ʹʨʳʰ ˄ʬʭʸʰʹ 

ʴʨʳʸʨʭʲʬʩʰ ʫʨ ˇʨʳʬʩʰ (˂ˆʸʰʲʰ 5).  

˂ˆʸʰʲʰ 5. ʴʨʳʸʨʭʲʬʩʰ ʫʨ ˇʨʳʬʩʰ 

1 𝑁ଵ 23 ଵܲ 45 ܴଵ 67 ܳ∗ଵ 

2 𝑁ଶ 24 ଶܲ 46 ܴଶ 68 ܳ∗ଶ 

3 𝑁ଷ 25 ଷܲ 47 ܴଷ 69 ܳ∗ଷ 
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4 𝑁ଵ ∙ 𝑁ଶ 26 ଵܲ ∙ ଶܲ 48 ܴଵ ∙ ܴଶ 70 ܳ∗ଵ ∙ ܳ∗ଶ 

5 𝑁ଵ ∙ 𝑁ଷ 27 ଵܲ ∙ ଷܲ 49 ܴଵ ∙ ܴଷ 71 ܳ∗ଵ ∙ ܳ∗ଷ 

6 𝑁ଶ ∙ 𝑁ଷ 28 ଶܲ ∙ ଷܲ 50 ܴଶ ∙ ܴଷ 72 ܳ∗ଶ ∙ ܳ∗ଷ 

7 𝑁ଵ + 𝑁ଶ 29 ଵܲ + ଶܲ 51 ܴଵ + ܴଶ 73 
ܳ∗ଵ+ ܳ∗ଶ 

8 𝑁ଵ + 𝑁ଷ 30 ଵܲ + ଷܲ 52 ܴଵ + ܴଷ 74 
ܳ∗ଵ+ ܳ∗ଷ 

9 𝑁ଶ + 𝑁ଷ 31 ଶܲ + ଷܲ 53 ܴଶ + ܴଷ 75 
ܳ∗ଶ+ ܳ∗ଷ 

10 
𝑁ଵ ∙ 𝑁ଶ∙ 𝑁ଷ 

32 
ଵܲ ∙ ଶܲ∙ ଷܲ 

54 
ܴଵ ∙ ܴଶ∙ ܴଷ 

76 
ܳ∗ଵ ∙ ܳ∗ଶ∙ ܳ∗ଷ 

11 
𝑁ଵ + 𝑁ଶ+ 𝑁ଷ 

33 
ଵܲ + ଶܲ+ ଷܲ 

55 
ܴଵ + ܴଶ+ ܴଷ 

77 

ܳ∗ଵ+ ܳ∗ଶ+ ܳ∗ଷ 

12 𝜑ଵ 34 ܳଵ 56 ܲ∗ଵ 78 ܴ∗ଵ 

13 𝜑ଶ 35 ܳଶ 57 ܲ∗ଶ 79 ܴ∗ଶ 

14 𝜑ଷ 36 ܳଷ 58 ܲ∗ଷ 80 ܴ∗ଷ 

15 𝜑ଵ ∙ 𝜑ଶ 37 ܳଵ ∙ ܳଶ 59 ܲ∗ଵ ∙ ܲ∗ଶ 81 ܴ∗ଵ ∙ ܴ∗ଶ 

16 𝜑ଵ ∙ 𝜑ଷ 38 ܳଵ ∙ ܳଷ 60 ܲ∗ଵ ∙ ܲ∗ଷ 82 ܴ∗ଵ ∙ ܴ∗ଷ 

17 𝜑ଶ ∙ 𝜑ଷ 39 ܳଶ ∙ ܳଷ 61 ܲ∗ଶ ∙ ܲ∗ଷ 83 ܴ∗ଶ ∙ ܴ∗ଷ 

18 𝜑ଵ + 𝜑ଶ 40 ܳଵ + ܳଶ 62 
ܲ∗ଵ+ ܲ∗ଶ 

84 
ܴ∗ଵ+ ܴ∗ଶ 

19 𝜑ଵ + 𝜑ଷ 41 ܳଵ + ܳଷ 63 
ܲ∗ଵ+ ܲ∗ଷ 

85 
ܴ∗ଵ+ ܴ∗ଷ 
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 ʳʬ-5 ˂ˆʸʰʲˀʰ ʨʸʹʬʩʻʲʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ˀʬʬʸʯʬʩʰʯ ʳʨʸ˂ˆʴʰʫʨʴ ʳʨʸˇʭʴʰʭ 

ʼʵʸʳʰʸʫʬʩʨ ʹʨʰʫʻʳʲʵ ʪʨʹʨʾʬʩʰ. 

ʨʾ˄ʬʸʰʲ ʨʲʪʵʸʰʯʳʹ ʨʽʭʹ ʵʸʰ ʳʴʰˀʭʴʬʲʵʭʨʴʰ ʯʭʰʹʬʩʨ: 

 N-ʰʹ ʪʨʮʸʫʰʹʨʹ ʰʮʸʫʬʩʨ ʪʨʹʨʾʬʩʰʹ ʹʰʪʸ˃ʬ˂; 

 ʴʬʩʰʹʳʰʬʸ N-ʹ ˀʬʬʹʨʩʨʳʬʩʨ ʪʨʹʨʾʬʩʰʹ ʬʸʯʨʫʬʸʯʰ ʳʴʰˀʭʴʬʲʵʩʨ; 

     ʪʨʸʫʨ ʨʳʰʹʨ, ʪʨʹʨʾʬʩʰʹ ʼʵʸʳʰʸʬʩʰʹ ʬʹ ʨʲʪʵʸʰʯʳʰ ˀʬʪʭʰ˃ʲʰʨ ʪʨʳʵ-

ʭʰʿʬʴʵʯ ʹˆʭʨ ʹʰʳʬʺʸʰʻʲʰ ʱʸʰʶʺʵʹʰʹʺʬʳʬʩʰʹʨʯʭʰʹ ʫʨ ʴʨ˄ʰʲʵʩʸʰʭ ʨʹʰ-

ʳʬʺʸʰʻʲʰ  ʱʸʰʶʺʵʹʰʹʺʬʳʬʩʰʹʨʯʭʰʹʨ˂. 

ˆʹʬʴʬʩʻʲ ʨʲʪʵʸʰʯʳʹ ʨʽʭʹ ˀʬʳʫʬʪʰ ʫʨʫʬʩʰʯʰ ʳˆʨʸʬʬʩʰ: 

• ʨʸ ʹʨ˅ʰʸʵʬʩʹ ʱʨʭˀʰʸʰʹ ˆʨʮˀʰ ʫʨˀʰʼʭʸʰʹ ʶʸʵ˂ʬʫʻʸʨˀʰ ʻˀʻʨʲʵʫ 

ʳʵʴʨ˄ʰʲʬ ʨʸ˂ ʬʸʯʰ ʶʨʸʨʳʬʺʸʰʹ ʪʨʫʨ˂ʬʳʨʹ;  

• ʱʵʸʶʵʸʨ˂ʰʻʲʰ ʽʹʬʲʰʹ ʨʸʨʱʨʴʵʴʰʬʸ ʳʵʳˆʳʨʸʬʩʬʲʹ ˀʬʻ˃ʲʰʨ ʨʲ-

ʪʵʸʰʯʳʰʹ ʹʨ˄ʿʰʹʰ ʳʵʴʨ˂ʬʳʰʹ (ʹʨʳʰ ʳʨʸʺʰʭʰ ʸʰ˂ˆʭʰʹ ʴʨʳʸʨʭʲʰʹ) 

ʳʵʶʵʭʬʩʨ, ʳʨʪʸʨʳ ʨʳ ʳʵʴʨ˂ʬʳʰʯ ʰʪʰ ʭʬʸ ˀʬ˃ʲʬʩʹ ʪʨˀʰʼʭʸʰʹ ʹʨʰʫʻʳ-

ʲʵ ʪʨʹʨʾʬʩʰʹ ʪʨʳʵ˂ʴʵʩʨʹ;  

• ʱʨʴʵʴʰʬʸ ʳʵʳˆʳʨʸʬʩʲʬʩʹ ˀʵʸʰʹ ʱʨʭˀʰʸʰʹ ʿʵʭʬʲʰ ʨˆʨʲʰ ʹʬʨʴʹʰʹ 

ʪʨʴˆʵʸ˂ʰʬʲʬʩʰʹʨʹ ʼʵʸʳʰʸʫʬʩʨ ʹʨʰʫʻʳʲʵ ʪʨʹʨʾʬʩʰʹ ʨˆʨʲʰ ʳʴʰˀ-

ʭʴʬʲʵʩʨ; 

20 𝜑ଶ + 𝜑ଷ 42 ܳଶ + ܳଷ 64 
ܲ∗ଶ+ ܲ∗ଷ 

86 
ܴ∗ଶ+ ܴ∗ଷ 

21 
𝜑ଵ ∙ 𝜑ଶ∙ 𝜑ଷ 

43 
ܳଵ ∙ ܳଶ∙ ܳଷ 

65 
ܲ∗ଵ ∙ ܲ∗ଶ∙ ܲ∗ଷ 

87 
ܴ∗ଵ ∙ ܴ∗ଶ∙ ܴ∗ଷ 

22 
𝜑ଵ + 𝜑ଶ+ 𝜑ଷ 

44 
ܳଵ + ܳଶ+ ܳଷ 

66 

ܲ∗ଵ+ ܲ∗ଶ+ ܲ∗ଷ 

88 

ܴ∗ଵ+ ܴ∗ଶ+ ܴ∗ଷ 



13 

 

ʳʬʹʨʳʬ ʯʨʭʰ ʬ˃ʾʭʴʬʩʨ ʨʸʹʬʩʻʲʰ ʹʨʰʫʻʳʲʵ ʪʨʹʨʾʬʩʰʯ ʴʬʩʰʹʳʰʬʸʰ ʺʰʶʰʹ 

ʰʴʼʵʸʳʨ˂ʰʰʹ ʫʨˀʰʼʭʸʰʹ ʨʲʪʵʸʰʯʳʰʹ ʳʰʳʵˆʰʲʭʨʹ. ʪʨʴˆʰʲʻʲʰ ʫʨˀʰʼ-

ʭʸʰʹʨ ʫʨ ʪʨˀʰʼʭʸʰʹ ʵʶʬʸʨ˂ʰʬʩʰ ʳʴʰˀʭʴʬʲʵʭʴʨʫ ʪʨʴʹˆʭʨʭʫʬʩʨ ʫʾʬʰ-

ʹʨʯʭʰʹ ʨʸʹʬʩʻʲ  ʸʵʪʵʸ˂ ʹʺʨʴʫʨʸʺʻʲ, ʰʹʬ  ʨʸʨʹʺʨʴʫʨʸʺʻʲ ʱʸʰʶ-

ʺʵʹʰʹʺʬʳʬʩˀʰ ʪʨʳʵʿʬʴʬʩʻʲʰ ʳʬʯʵʫʬʩʰʹʨʪʨʴ. ʪʨʹʨʾʬʩʰʹ ʼʵʸʳʰʸʬʩʰʹ ˀʬʳ-

ʫʬʪ ˆʫʬʩʨ ʳʰʹʰ ʪʨʳʵʿʬʴʬʩʨ ʰʸʰʩʨʫ. ʫʨʹʨˀʰʼʸʰ ʩʲʵʱʬʩʰʹ ʳʰˆʬʫʭʰʯ 

ˀʬʳʯˆʭʬʭʰʯ ˀʬʰʸˁʬʭʨ ʪʨʹʨʾʬʩʰʹ ʪʨʸʱʭʬʻʲʰ ʼʸʨʪʳʬʴʺʰ ʫʨ ˀʬʳʫʬʪ ˆʫʬʩʨ 

ʳʰʹʰ ʪʨʳʵʿʬʴʬʩʨ. ʨʳ ʿʭʬʲʨʼʸʰʹ ˀʬʫʬʪʨʫ ʳʰʭʰʾʬʩʯ ʰʳʨʹ, ʸʵʳ ʪʨʹʨʾʬʩʰʹ 

ʳʵʶʵʭʬʩʨ˂ ʱʰ ʨʸ ʨʸʰʹ ʹʨʱʳʨʸʰʹʰ ʰʴʼʵʸʳʨ˂ʰʰʹ ʪʨʹʨʺʬˆʨʫ. ʫʨʳʨʺʬʩʰʯ 

ʹʨ˅ʰʸʵʨ ʰʳ ʶʨʸʨʳʬʺʸʬʩʰʹ ʪʨʫʨʸˁʬʭʨ, ʸʵʳʬʲʯʨ ʹʨˀʻʨʲʬʩʰʯʨ˂ ˆʫʬʩʨ 

ʫʨʹʨˀʰʼʸʰ ʩʲʵʱʬʩʰʹʯʭʰʹ ʪʨʹʨʾʬʩʰʹ ʼʸʨʪʳʬʴʺʬʩʰʹ ʪʨʳʵʯʭʲʨ. 

ʫʨˀʰʼʭʸʰʹ ʨʲʪʵʸʰʯʳʰ 

ʭʯʽʭʨʯ ʳʵ˂ʬʳʻʲʰʨ l ʸʨʵʫʬʴʵʩʰʹ ʫʨʹʨˀʰʼʸʰ ʹʰʫʰʫʬ. ˁʭʬʴ ˀʬʪʭʰ-

˃ʲʰʨ ʰʹʰʴʰ ʪʨʫʨʭʴʵʳʸʵʯ 0 .. l-1-ʳʫʬ. ʨʴʻ ʯʰʯʵʬʻʲ ʳʨʯʪʨʴʹ ˀʬʬʹʨʩʨʳʬʩʨ 

ʳʯʬʲʰ i ʸʰ˂ˆʭʰ => i ∈ {0..l-1} ʹʰʳʸʨʭʲʬʹ. ʨˆʲʨ ʻʱʭʬ ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʫʨ-

ˀʰʼʭʸʰʹ ʵʶʬʸʨ˂ʰʰʹ ˀʬʹʸʻʲʬʩʨ, ʸʵʳʬʲʰ˂ ʳʫʪʵʳʨʸʬʵʩʹ ˀʬʳʫʬʪˀʰ: 

ʿʵʭʬʲʰ ʬʲʬʳʬʴʺʰʹʯʭʰʹ ʹʸʻʲʫʬʩʨ ˀʬʳʫʬʪʰ ʹʨˆʰʹ ʪʨʳʵʯʭʲʬʩʰ: 

 ݂ሺܽሻ = (ܽ + 𝐾ሺ𝑖ሻ)𝑚𝑜݀ 𝑚, 
ʹʨʫʨ˂ ܽ ʨʸʰʹ ʳʰʳʫʰʴʨʸʬ ʫʨʹʨˀʰʼʸʰ ʹʰʫʰʫʬ, ˆʵʲʵ K(i) ʨʸʰʹ ʼʻʴʽ˂ʰʨ, 

ʸʵʳʬʲʰ˂ ʰʯʭʲʰʹ ʪʨʹʨʾʬʩʰʹ ʱʵʴʱʸʬʺʻʲ ʳʴʰˀʭʴʬʲʵʩʨʹ ʳʵ˂ʬʳʻʲ ʬʺʨʶ-

ʮʬ. 

ʪʨˀʰʼʭʸʰʹ ʨʲʪʵʸʰʯʳʰ 

      ʫʨˀʰʼʸʻʲʰ ʰʴʼʵʸʳʨ˂ʰʰʹ ʪʨˀʰʼʭʸʨ, ʨʴʻ ʹʨ˄ʿʰʹʰ ʺʬʽʹʺʰʹ ʨʾʫʪʬʴʨ 

ˆʫʬʩʨ ˀʬʳʫʬʪʴʨʰʸʨʫ: ˀʬʹʨʭʨʲʰ ʳʨʹʰʭʰʹ ʿʵʭʬʲʰ ˄ʬʭʸʰʹʨʯʭʰʹ 

ʹʸʻʲʫʫʬʩʨ ʪʨʳʵʯʭʲʬʩʰ: ݂ሺ݁ሻ = 𝑟 − 𝐾ሺ𝑖ሻ, 
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ʹʨʫʨ˂ e ʨʸʰʹ ʳʰʳʫʰʴʨʸʬ ʫʨˀʰʼʸʻʲʰ ʹʰʫʰʫʬ, ˆʵʲʵ  K(i) ʼʻʴʽ˂ʰʨʨ, 

ʸʵʳʬʲʰ˂ ʰʯʭʲʰʹ ʪʨʹʨʾʬʩʰʹ ʱʵʴʱʸʬʺʻʲ ʳʴʰˀʭʴʬʲʵʩʨʹ ʳʵ˂ʬʳʻʲ ʬʺʨʶʮʬ. 

ʬʹ ʼʻʴʽ˂ʰʨ ʰʫʬʴʺʻʸʰʨ ʫʨˀʰʼʭʸʰʹ ʨʲʪʵʸʰʯʳˀʰ ʨʸʹʬʩʻʲʰ ʼʻʴʽ˂ʰʰʹʨ. 

ʯʻ ʹʸʻʲʫʬʩʨ r ≥ 0 ʶʰʸʵʩʨ,  ʳʨˀʰʴ ʪʨˀʰʼʭʸʨ ʳʯʨʭʸʫʬʩʨ ˀʬʳʫʬʪʰ ʪʨʳʵʹʨ-

ˆʻʲʬʩʰʯ: d = r mod m, ˆʵʲʵ, ʯʻ ʨʸ ʹʸʻʲʫʬʩʨ, ʳʨˀʰʴ r-ʹ ʬʳʨʺʬʩʨ 

ʳʵʫʻʲʰ m, ʳʨʴʨʳ ʹʨʴʨʳ ʨʸ ʪʨˆʫʬʩʨ ʫʨʫʬʩʰʯʰ. ʩʵʲʵʹ ʪʨʳʵʰʯʭʲʬʩʨ ʰʹʬʭ 

ʪʨʳʵʹʨˆʻʲʬʩʨ d=r mod m. ʹʨʫʨ˂ d ʪʨˀʰʼʸʻʲʰ ʳʴʰˀʭʴʬʲʵʩʨʨ. 

    ʭʴʨˆʵʯ ʯʻ ʸʵʪʵʸʰ ʹʨˆʬ ʬʽʴʬʩʨ ʬʸʯʹʨ ʫʨ ʰʳʨʭʬ ʫʨʹʨˀʰʼʸ ʹʰʫʰʫʬʮʬ 

ʳʰʾʬʩʻʲ ˀʬʫʬʪʬʩʹ ʹˆʭʨʫʨʹˆʭʨ N-ʰʹ ʪʨʳʵʿʬʴʬʩʰʹ ʫʸʵʹ. ʽʭʬʳʵʯ ʳʬ-6  ʫʨ  

ʳʬ-7 ˂ˆʸʰʲʬʩˀʰ ʴʨˁʭʬʴʬʩʰʨ ʫʨʹʨˀʰʼʸʰ ʫʨ ʫʨˀʰʼʸʻʲʰ ʸʰ˂ˆʭʬʩʰ, ʸʵ˂ʨ 

N=1879981 ʫʨ 1296207281. ʰʹʰʴʰ ʬʸʯʳʨʴʬʯʰʹʪʨʴ ʪʨʳʵʿʵʼʰʲʴʰ ʨʸʰʨʴ 

ʵʸ˄ʬʸʺʰʲʰʯ (ʫʨʹʨˀʰʼʸʰ:ʫʨˀʰʼʸʻʲʰ). ʸʵʪʵʸ˂ ˂ˆʸʰʲʬʩʰʫʨʴ ˁʨʴʹ 

ʬʸʯʰʫʨʰʪʰʭʬ ʫʨʹʨˀʰʼʸ ʹʰʫʰʫʬʹ ˀʬʬʹʨʩʨʳʬʩʨ ʹʨʪʸ˃ʴʵʩʲʨʫ ʪʨʴʹˆʭʨʭʬʩʻ-

ʲʰ ʫʨˀʰʼʸʻʲʰ ʳʴʰˀʭʴʬʲʵʩʬʩʰ. 

˂ˆʸʰʲʰ 6. ʫʨʹʨˀʰʼʸʰ ʫʨ ʫʨˀʰʼʸʻʲʰ ʳʴʰˀʭʴʬʲʵʩʬʩʰ ʸʵ˂ʨ N=1879981 

0:359 0:254 0:57 0:825 0:275 0:736 0:95 0:714 

0:15 0:138 0:40 0:302 0:724 0:441 0:681 0:43 

0:291 0:112 0:42 0:114 0:78 0:317 0:295 0:144 

0:115 0:326 0:132 0:631 0:220 0:471 0:747 0:242 

0:409 0:312 0:266 0:129 0:165 0:174 0:174 0:270 

0:266 0:99 0:199 0:386 0:175 1:358 2:306 3:274 

4:76 5:112 6:158 7:255 8:549 9:444 10:0 11:278 

12:195 13:467 14:493 15:31 16:823 17:122 18:168 19:146 

20:167 21:388 22:103 23:861 24:326 25:397 26:437 27:131 

28:452 29:225 30:164 31:526 32:381 33:73 34:303 35:203 

36:633 37:190 38:448 39:85 40:42 41:293 42:309 43:820 

44:343 45:87 46:456 47:467 48:119 49:100 50:351 51:499 

52:357 53:457 54:71 55:117 56:129 57:142 58:145 59:659 

60:85 61:77 62:134 63:123 64:4 65:350 66:323 67:343 



15 

 

68:275 69:5 70:149 71:471 72:115 73:80 74:517 75:100 

                                                                   

˂ˆʸʰʲʰ 7. ʫʨʹʨˀʰʼʸʰ ʫʨ ʫʨˀʰʼʸʻʲʰ ʳʴʰˀʭʴʬʲʵʩʬʩʰ ʸʵ˂ʨ N=1296207281 

0:592 0:692 0:308 0:769 0:339 0:395 0:595 0:570 

0:492 0:412 0:267 0:52 0:373 0:88 0:849 0:531 

0:135 0:229 0:347 0:69 0:23 0:567 0:275 0:702 

0:35 0:9 0:35 0:356 0:212 0:52 0:395 0:172 

0:301 0:157 0:213 0:573 0:39 0:179 0:244 0:367 

0:266 0:886 0:31 0:291 0:286 1:134 2:84 3:323 

4:74 5:49 6:274 7:228 8:231 9:322 10:156 11:301 

12:331 13:21 14:395 15:774 16:306 17:78 18:144 19:311 

20:49 21:7 22:253 23:213 24:301 25:406 26:548 27:780 

28:314 29:184 30:345 31:171 32:405 33:638 34:339 35:21 

36:562 37:96 38:390 39:165 40:401 41:310 42:773 43:107 

44:782 45:109 46:321 47:265 48:292 49:454 50:910 51:533 

52:405 53:349 54:237 55:185 56:323 57:168 58:194 59:358 

60:0 61:42 62:189 63:270 64:359 65:804 66:62 67:12 

68:355 69:571 70:441 71:17 72:100 73:393 74:181 75:105 

 

ʳʬʵʯˆʬ ʯʨʭˀʰ ˄ʨʸʳʵʫʪʬʴʰʲʰʨ ʨʲʪʵʸʰʯʳʰʹ ʹʨʸʬʨʲʰʮʨ˂ʰʵ ʼʰʮʰʱʻʸʰ 

ʳʵ˄ʿʵʩʰʲʵʩʨ, ʸʵʳʬʲʹʨ˂ ˀʬʻ˃ʲʰʨ ʫʨˀʰʼʸʵʹ ʫʨ ʪʨˀʰʼʸʵʹ ʸʵʪʵʸ˂ ʳ˂ʰ-

ʸʬ ʺʬʽʹʺʻʸʰ ˀʬʺʿʵʩʰʴʬʩʬʩʰ, ʰʹʬ ʫʰʫʰ ʬʲʬʽʺʸʵʴʻʲʰ ˄ʰʪʴʬʩʰ, ʭʰʫʬʵ 

ʫʨ ʨʻʫʰʵ ʼʨʰʲʬʩʰ, ʹʻʸʨʯʬʩʰ ʫʨ ʨ.ˀ. ʴʬʩʰʹʳʰʬʸʰ ʼʰʮʰʱʻʸʰ ʼʨʰʲʰ 

ʱʵʳʶʰʻʺʬʸʰʹ ʳʬˆʹʰʬʸʬʩʨˀʰ. 

ʳʵ˄ʿʵʩʰʲʵʩʨ  ʻʬʸʯʫʬʩʨ ʶʬʸʹʵʴʨʲʻʸ ʱʵʳʶʰʻʺʬʸʹ ʰʴʺʬʸʴʬʺʰʹ ʱʨʩʬ-

ʲʰʹ ʳʬˀʭʬʵʩʰʯ. ʳʨʹʯʨʴ ʻʸʯʰʬʸʯʽʳʬʫʬʩʨ ˆʵʸ˂ʰʬʲʫʬʩʨ ʹʶʬ˂ʰʨʲʻʸʰ 

ʱʵʳʶʰʻʺʬʸʻʲʰ ʶʸʵʪʸʨʳʰʹ ʳʰʬʸ, ʸʵʳʬʲʰ˂ ʨʹʬʭʬ ˁʭʬʴʹ ʳʰʬʸ ʨʸʰʹ 

ˀʬʽʳʴʰʲʰ.  
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ʨʾ˄ʬʸʰʲʰ ʨʲʪʵʸʰʯʳʰʫʨʴ ʪʨʳʵʳʫʰʴʨʸʬ, ʫʨʳˀʰʼʸʨʭ ʫʨ ʪʨʳˀʰʼʸʨʭ ʳʵ˄-

ʿʵʩʰʲʵʩʨʹʯʨʴ ʫʨʱʨʭˀʰʸʬʩʰʯ ˀʬʪʭʰ˃ʲʰʨ ʭʰʳʹˇʬʲʵʯ ˀʬʳʫʬʪʴʨʰʸʨʫ: 

 ʰʪʰ ˄ʨʸʳʵʨʫʪʬʴʹ ʬʸʯʪʭʨʸ ʨʭʺʵʴʵʳʰʻʸ ʹʬʸʭʬʸʻʲ ʱʵʳʶʰʻʺʬʸʹ, 

ʸʵʳʬʲʯʨʴ ʻʸʯʰʬʸʯʽʳʬʫʬʩʨ ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʹʶʬ˂ʰʨʲʻʸʨʫ ʳʰʹ-

ʯʭʰʹ ˀʬʽʳʴʰʲʰ ʶʸʵʪʸʨʳʰʹʨ ʫʨ ʶʸʵʺʵʱʵʲʰʹ ʹʨˀʻʨʲʬʩʰʯ; 

 ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʫʨʳʮʨʫʫʬʹ ʴʬʩʰʹʳʰʬʸʰ ʸʨʵʫʬʴʵʩʰʹ ʳʵ˄ʿʵʩʰʲʵʩʨ, 

ʸʵʳʬʲʯʨ˂ ʬʸʯʴʨʰʸʰ ʹʨʰʫʻʳʲʵ ʶʨʸʨʳʬʺʸʬʩʰ ʬʽʴʬʩʨʯ; 

 ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʫʨʳʮʨʫʫʬʹ ʴʬʩʰʹʳʰʬʸʰ ʸʨʵʫʬʴʵʩʰʹ ʳʵ˄ʿʵʩʰʲʵʩʨ, 

ʸʵʳʬʲʯʨ˂ ʹʸʻʲʰʨʫ ʪʨʴʹˆʭʨʭʬʩʻʲʰ ʹʨʰʫʻʳʲʵ ʶʨʸʨʳʬʺʸʬʩʰ ʬʽʴʬ-

ʩʨʯ; 

 ʴʬʩʰʹʳʰʬʸ ʳʵ˄ʿʵʩʰʲʵʩʨʹ, ʸʵʳʬʲʹʨ˂ ˀʬʻ˃ʲʰʨ ʰʴʼʵʸʳʨ˂ʰʰʹ 

ʫʨˀʰʼʭʸʨ, ʨʹʬʭʬ ˀʬʻ˃ʲʰʨ ʰʪʰʭʬ ʰʴʼʵʸʳʨ˂ʰʰʹ ʪʨˀʰʼʭʸʨ; 

 ʴʬʩʰʹʳʰʬʸ ʳʵ˄ʿʵʩʰʲʵʩʨʹ ˀʬʻ˃ʲʰʨ ʳʰʹʰ ʰʫʬʴʺʻʸʰ ʹʨʰʫʻʳʲʵ 

ʶʨʸʨʳʬʺʸʬʩʰʹ ʳʽʵʴʬ ʹˆʭʨ ʳʵ˄ʿʵʩʰʲʵʩʰʹ ʳʰʬʸ ʫʨˀʰʼʸʻʲʰ ʰʴ-

ʼʵʸʳʨ˂ʰʰʹ ʪʨˀʰʼʭʸʨ; 

 ʴʬʩʰʹʳʰʬʸ ʵʸ ʳʵ˄ʿʵʩʰʲʵʩʨʹ, ʸʵʳʬʲʯʨ˂ ʪʨʴʹˆʭʨʭʬʩʻʲʰ ʹʨʰ-

ʫʻʳʲʵ ʶʨʸʨʳʬʺʸʬʩʰ ʨʽʭʯ, ʨʸ ˀʬʻ˃ʲʰʨʯ ʬʸʯʳʨʴʬʯʰʹ ʳʰʬʸ ʫʨˀʰʼ-

ʸʻʲʰ ʰʴʼʵʸʳʨ˂ʰʰʹ ʪʨˀʰʼʭʸʨ; 

       ʨʳ ʹʨʩʨʮʵ ʶʸʰʴ˂ʰʶʬʩʰʫʨʴ ʪʨʳʵʳʫʰʴʨʸʬ, ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʨʸʹʬ-

ʩʵʩʫʬʹ ʵʸʰ ʽʹʬʲʰ, ʸʵʳʬʲʯʨʪʨʴʨ˂ ʹʨʬʸʯʵ ʽʹʬʲˀʰ ˁʨʸʯʻʲ ʳʵʳˆʳʨ-

ʸʬʩʲʬʩʹ ˀʬʬ˃ʲʬʩʨʯ ʬʸʯʳʨʴʬʯʰʹ ʳʰʬʸ ʫʨˀʰʼʸʻʲʰ ʰʴʼʵʸʳʨ˂ʰʰʹ ʪʨˀʰʼ-

ʭʸʨ, ʳʨʪʸʨʳ ʨʸ ˀʬʬ˃ʲʬʩʨʯ ʹˆʭʨ ʽʹʬʲˀʰ ʫʨˀʰʼʸʻʲʰ ʳʵʴʨ˂ʬʳʬʩʰʹ 

ʪʨˀʰʼʭʸʨ. 

 

ʴʨˀʸʵʳʰʹ ʨʶʸʵʩʨ˂ʰʨ.  

ʫʰʹʬʸʺʨ˂ʰʰʹ ˃ʰʸʰʯʨʫʰ ˀʰʴʨʨʸʹʰ ʳʵˆʹʬʴʬʩʻʲʰ ʰʿʵ ʰʴʼʵʸʳʨʺʰʱʰ-

ʹʨ ʫʨ ʳʨʸʯʭʰʹ ʹʰʹʺʬʳʬʩʰʹ ʼʨʱʻʲʺʬʺʰʹ ʳʨʸʯʭʰʹ ʹʰʹʺʬʳʬʩʰʹ ʫʬʶʨʸʺʨʳʬʴ-

ʺʰʹ ʹʬʳʰʴʨʸʬʩʮʬ. ʨʹʬʭʬ, ˁʨʺʨʸʫʨ ʫʰʹʬʸʺʨ˂ʰʰʹ ˄ʰʴʨʹ˄ʨʸʰ ʫʨ˂ʭʨ ʨʾʴʰˀʴʻ-



17 

 

ʲʰ ʫʬʶʨʸʺʨʳʬʴʺʰʹ ʹˆʫʵʳʨʮʬ.  ʶʻʩʲʰʱʨ˂ʰʬʩʰ: ʫʰʹʬʸʺʨ˂ʰʨˀʰ ʪʨʴˆʰʲʻ-

ʲʰ ʹʨʱʰʯˆʬʩʰ ʪʨʳʵʽʭʬʿʴʬʩʻʲʰʨ 6 ʹʨʳʬ˂ʴʰʬʸʵ ʴʨˀʸʵʳˀʰ, 2013-2018 

˄ʲʬʩˀʰ:  

1. ʭ.ʱʻ˂ʰʨʭʨ, ʪ. ʪʵʪʵʲʨ˃ʬ. ˂ʭʲʨʫʶʨʸʨʳʬʺʸʬʩʰʨʴʰ  ʫʨˀʰʼʭʸʰʹ  RSA 

ʱʸʰʶʺʵʹʰʹʺʬʳʨ.  ʳʨʸʯʭʰʹ  ʨʭʺʵʳʨʺʰʮʬʩʻʲʰ  ʹʰʹʺʬʳʬʩʰ. №2(15).  
ʯʩʰʲʰʹʰ. 2013,  ʪʭ. 71-75.  

2. ʭʨʹʰʲ ʱʻ˂ʰʨʭʨ, ʶʨʨʺʨ ˇʵˆʨ˃ʬ, ʪʰʵʸʪʰ ʪʵʪʵʲʨ˃ʬ. 1024 ʩʰʺʰʹ 

ˀʬʳ˂ʭʬʲʰ ʩʲʵʱʰʹ ʫʨˀʰʼʭʸʰʹ ʹʰʳʬʺʸʰʻʲʰ ʱʸʰʶʺʵʨʲʪʵʸʰʯʳʰ. 

ʳʨʸʯʭʰʹ  ʨʭʺʵʳʨʺʰʮʬʩʻʲʰ  ʹʰʹʺʬʳʬʩʰ. №2(18).  ʯʩʰʲʰʹʰ. 2014,  

ʪʭ. 21-27.  

3. ʭ.ʱʻ˂ʰʨʭʨ, ʨ. ʱʻ˂ʰʨʭʨ, ʪ. ʪʵʪʵʲʨ˃ʬ. ʳʵʴʨ˂ʬʳʯʨ  ʩʲʵʱʰʹ  ʫʨˀʰʼʭʸʰʹ   

ʨʸʨʹʺʨʴʫʨʸʺʻʲʰ  ʹʰʳʬʺʸʰʻʲʰ  ʱʸʰʶʺʵʨʲʪʵʸʰʯʳʰ. ʳʨʸʯʭʰʹ  

ʨʭʺʵʳʨʺʰʮʬʩʻʲʰ  ʹʰʹʺʬʳʬʩʰ. ˀʸʵʳʬʩʰ. №1(19).  ʯʩʰʲʰʹʰ. 2015,  ʪʭ. 

30-37. 

4. ʭ.ʱʻ˂ʰʨʭʨ, ʨ. ʱʻ˂ʰʨʭʨ, ʪ. ʪʵʪʻʨ, ʪ. ʪʵʪʵʲʨ˃ʬ. ʰʴʼʵʸʳʨ˂ʰʰʹ  

ʫʨˀʰʼʭʸʰʹ     ʹʰʳʬʺʸʰʻʲʰ  ʱʸʰʶʺʵʪʸʨʼʰʻʲʰ ʹʰʹʺʬʳʬʩʰʹʨʯʭʰʹ 

ʹʨʰʫʻʳʲʵ  ʪʨʹʨʾʬʩʰʹ  ʳʨʼʵʸʳʰʸʬʩʬʲʰ  ʨʲʪʵʸʰʯʳʰ.  ʳʨʸʯʭʰʹ  

ʨʭʺʵʳʨʺʰʮʬʩʻʲʰ  ʹʰʹʺʬʳʬʩʰ. ˀʸʵʳʬʩʰ. №1(21).  ʯʩʰʲʰʹʰ. 2016,  ʪʭ. 

70-77. 

5. ʭ.ʱʻ˂ʰʨʭʨ, ʨ. ʱʻ˂ʰʨʭʨ, ʪ. ʪʵʪʵʲʨ˃ʬ.  ʰʴʼʵʸʳʨ˂ʰʰʹ  ʫʨˀʰʼʭʸʰʹ  

ʨʸʨʹʺʨʴʫʨʸʺʻʲʰ      ʹʰʳʬʺʸʰʻʲʰ  ʱʸʰʶʺʵʪʸʨʼʰʻʲʰ  

ʨʲʪʵʸʰʯʳʰ. ʳʨʸʯʭʰʹ  ʨʭʺʵʳʨʺʰʮʬʩʻʲʰ  ʹʰʹʺʬʳʬʩʰ. ˀʸʵʳʬʩʰ. 

№1(21).  ʯʩʰʲʰʹʰ. 2016,  ʪʭ. 78-82. 

6. ʪ. ʪʵʪʵʲʨ˃ʬ,  ʭ.ʱʻ˂ʰʨʭʨ, ʨ. ʱʻ˂ʰʨʭʨ. ʨʹʰʳʬʺʸʰʻʲʰ  

ʱʸʰʶʺʵʪʸʨʼʰʻʲʰ  RSA ʱʸʰʶʺʵʹʰʹʺʬʳʰʹʨʯʭʰʹ  ʾʰʨ  ʫʨ 

ʹʨʰʫʻʳʲʵ  ʪʨʹʨʾʬʩʬʩʰʹ ˄ʿʭʰʲʰʹ  ʳʨʼʵʸʳʰʸʬʩʬʲʰ  ʨʲʪʵʸʰʯʳʰ.  

ʳʨʸʯʭʰʹ  ʨʭʺʵʳʨʺʰʮʬʩʻʲʰ  ʹʰʹʺʬʳʬʩʰ. ˀʸʵʳʬʩʰ. №1(23).  
ʯʩʰʲʰʹʰ. 2017,  ʪʭ. 49-55. 

  

 

 

 

 

 



18 

 

Data encryption nonstandard symmetric cryptographic algorithm with 

software 

Abstract 

In case of communication between any two parties, encryption is used to 

protect the information. Various companies, corporate networks, banks, etc. use 

different methods of encryption to protect their information from unwanted 

persons. 

Symmetric and asymmetric systems are found in modern cryptography. In 

order to achieve high levels of security in asymmetric systems, it is necessary to use 

large numbers, which significantly slows down the process, so in practice this 

method is less common. Encryption and decryption of information in symmetric 

systems is carried out with the same secret key, and in asymmetric systems 

encryption is carried out with public keys and decryption with private keys. These 

keys should not go into the hands of undesirable persons. 

In the attempt to break the information, a person may gain private key from any of 

the users involved in the network or to fully or partially generate it with a 

statistical analysis of the large amount of data encrypted with the same key. 

The existing methods can not provide protection from these problems because the 

key is known to every legal user and every information block is encoded by the 

same key. 

According the algorithm the value of the key is not fixed, so we do not have 

it at the initial stage. Therefore, nobody knows anything about him. Every 

encryption session generates a random key with a random length, and then uses it, 

ie every time we want to encrypt any information, we have dealing with different 

keys. 

Product of the three simple numbers (known as N) are required to get a secret key. 

The use of large numbers will provide a longer key. Also, any N corresponds to the 

only one of the keys. That's why legitimate users involved in the network can 

independently create the same secret key. 

The encryption and decryption operations discussed in the algorithm differ 

significantly from the methods used in both standard and nonstandard 

cryptosystems. After formation of the key, it is used indirectly. An accidentall 

fragments of the key are used to encrypt every block of data. As a result of all this, 

finding a private key is not enough to break the information. 

We have manufactured the device that represents the realization of the 

reviewed algorithm. It can successfully encrypt and decrypt text messages, video 

and audio files, pictures, etc. The device is characterized by simplicity, efficiency 

and mobility of use. It connects the personal computer via the internet cable. 
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Interaction with it is carried out by a special computer program, which is also 

created by us. 

It is possible to produce any number of devices that have the same secret options. 

It is also possible to produce any number of devices that have different secret 

options. 

Those devices which have the same options can encrypt each other encrypted 

information, and those who have different options can not do that. Therefore, 

there may be two networks, where users involved in the network will be able to 

decrypt the information encrypted by each other, but they will not be able to 

decrypt the encrypted data in another network. 

Advantages of algorithm can be as follows: 

 The parameters in the procedures are unknown; 

 The options used in encryption are not transmitted in the line of the 

connection; 

 An undesirable person can gain an initial parameter N, but with this data he 

will not be able to generate the secret key. 

 In each new session of communication between legitimate users a new 

secret key is generated; 

 If the undesirable person obtains the value of the secret key, he will not be 

able to decrypt the information; 

 Algorithm is characterized by high reliability and efficiency. 

As we have already mentioned, we do not have a constant secret key, but in his 

role there are many secret parameters that are reviewed in the algorithm, they 

have a completely different role and they should not fall into the hands of the 

undesirable person. 


