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ȼȼȿȾȿɇɂȿ 

ȼ ɩɟɪɟɱɢɫɥɢɬɟɥɶɧɨɦ ɤɨɦɛɢɧɚɬɨɪɧɨɦ ɚɧɚɥɢɡɟ ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɚ ɡɚɞɚɱɚ ɨ 

ɪɟɲёɬɨɱɧɵɯ ɩɭɬɹɯ: ɡɚɞɚɧ ɧɚɛɨɪ ɜɟɤɬɨɪɨɜ                  , ɢ ɬɪɟɛɭɟɬɫɹ 

ɜɵɱɢɫɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɩɨɫɨɛɨɜ, ɤɨɬɨɪɵɦɢ ɦɨɠɧɨ ɩɪɢɣɬɢ ɜ ɬɨɱɤɭ      ɢɡ 

ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ, ɢɫɩɨɥɶɡɭɹ ɬɨɥɶɤɨ ɲɚɝɢ ɢɡ ɧɚɛɨɪɚ  . Ɋɟɲɟɬɨɱɧɵɟ ɩɭɬɢ ɜɨɡɧɢ-

ɤɚɸɬ ɜ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱɚɯ ɩɟɪɟɱɢɫɥɢɬɟɥɶɧɨɝɨ ɤɨɦɛɢɧɚɬɨɪɧɨɝɨ ɚɧɚɥɢɡɚ. 

Ɇɨɳɧɵɦ ɫɪɟɞɫɬɜɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ      ɹɜɥɹɸɬɫɹ ɩɪɨɢɡ-

ɜɨɞɹɳɢɟ ɮɭɧɤɰɢɢ, ɬɨ ɟɫɬɶ ɮɭɧɤɰɢɢ ɜɢɞɚ                 , ɤɨɬɨɪɵɟ ɩɨɡɜɨ-

ɥɹɸɬ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɵ ɤɨɦɩɥɟɤɫɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚ-

ɧɢɹ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ     .  
Ⱥɛɪɚɯɚɦ Ɇɭɚɜɪ ɜ 1722 ɝɨɞɭ ɞɨɤɚɡɚɥ, ɱɬɨ ɜ ɨɞɧɨɦɟɪɧɨɦ ɫɥɭɱɚɟ ɫɬɟɩɟɧɧɨɣ 

ɪɹɞ      ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɰɢɨɧɚɥɶɧɭɸ ɮɭɧɤɰɢɸ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨ-

ɝɞɚ ɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɪɟɤɭɪɪɟɧɬɧɨɦɭ ɫɨɨɬɧɨɲɟɧɢɸ  ɫ ɩɨɫɬɨ-

ɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞɨɤɚɡɚɧ ɦɧɨɝɨɦɟɪɧɵɣ ɚɧɚɥɨɝ ɬɟɨ-

ɪɟɦɵ Ɇɭɚɜɪɚ (ɬɟɨɪɟɦɚ 1, ɩ. 4) ɢ ɩɨɥɭɱɟɧɚ ɪɟɤɭɪɪɟɧɬɧɚɹ ɮɨɪɦɭɥɚ ɞɥɹ ɫɟɱɟɧɢɣ 

ɩɪɨɢɡɜɨɞɹɳɟɣ ɮɭɧɤɰɢɢ     .  
Ɋɢɱɚɪɞ ɋɬɟɧɥɢ ɜɵɞɟɥɹɥ ɫɥɟɞɭɸɳɢɟ ɤɥɚɫɫɵ ɩɪɨɢɡɜɨɞɹɳɢɯ ɮɭɧɤɰɢɣ: 

D-ɮɢɧɢɬɧɵɟ   ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ   ɪɚɰɢɨɧɚɥɶɧɵɟ, 

ɢ ɪɚɫɫɦɚɬɪɢɜɚɥ ɩɨɫɥɟɞɧɢɟ ɤɚɤ «ɧɚɢɛɨɥɟɟ ɩɨɥɟɡɧɵɣ» ɤɥɚɫɫ ɩɪɨɢɡɜɨɞɹɳɢɯ 

ɮɭɧɤɰɢɣ. ȼ ɪɚɛɨɬɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɫɟɱɟɧɢɹ ɩɪɨɢɡɜɨɞɹɳɟɣ ɮɭɧɤɰɢɢ ɞɥɹ ɪɟɲɟɬɨɱ-

ɧɵɯ ɩɭɬɟɣ ɹɜɥɹɸɬɫɹ ɪɚɰɢɨɧɚɥɶɧɵɦɢ ɮɭɧɤɰɢɹɦɢ (ɫɥɟɞɫɬɜɢɟ ɢɡ ɬɟɨɪɟɦɵ 1). 

ɇɚ ɨɫɧɨɜɟ ɬɟɨɪɟɦɵ ɪɚɡɪɚɛɨɬɚɧ ɢ ɪɟɚɥɢɡɨɜɚɧ ɚɥɝɨɪɢɬɦ ɜɵɱɢɫɥɟɧɢɹ ɫɟɱɟ-

ɧɢɣ ɩɪɨɢɡɜɨɞɹɳɟɣ ɮɭɧɤɰɢɢ ɜ ɫɢɫɬɟɦɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɚɥɝɟɛɪɵ Maple. 
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1 Ɉɛɳɚя ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

ȼ ɩɟɪɟɱɢɫɥɢɬɟɥɶɧɨɦ ɤɨɦɛɢɧɚɬɨɪɧɨɦ ɚɧɚɥɢɡɟ ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɚ ɡɚɞɚɱɚ ɨ 

ɪɟɲёɬɨɱɧɵɯ ɩɭɬɹɯ: ɡɚɞɚɧ ɧɚɛɨɪ ɜɟɤɬɨɪɨɜ                  , ɢ ɬɪɟɛɭɟɬɫɹ 

ɜɵɱɢɫɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɩɨɫɨɛɨɜ, ɤɨɬɨɪɵɦɢ ɦɨɠɧɨ ɩɪɢɣɬɢ ɜ ɬɨɱɤɭ      ɢɡ 

ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ, ɢɫɩɨɥɶɡɭɹ ɬɨɥɶɤɨ ɲɚɝɢ ɢɡ  .  

ȿɫɥɢ ɨɛɨɡɧɚɱɢɬɶ ɢɫɤɨɦɨɟ ɱɢɫɥɨ ɩɭɬɟɣ ɱɟɪɟɡ     , ɬɨ ɢɡɜɟɫɬɧɨ (ɫɦ. [6]), 

ɱɬɨ      ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɪɟɤɭɪɪɟɧɬɧɨɦɭ ɫɨɨɬɧɨɲɟɧɢɸ                         ,      , (1.1) 

ɝɞɟ          , K – ɤɨɧɭɫ, ɧɚɬɹɧɭɬɵɣ ɧɚ ɜɟɤɬɨɪɚ ɢɡ  . 

Ɇɨɳɧɵɦ ɫɪɟɞɫɬɜɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ       ɹɜɥɹɸɬɫɹ ɩɪɨ-

ɢɡɜɨɞɹɳɢɟ ɮɭɧɤɰɢɢ (ɫɦ. [1]), ɬɨ ɟɫɬɶ ɮɭɧɤɰɢɢ ɜɢɞɚ  

                  (1.2) 
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2 ɉɪɢɦɟɪы ɤɥɚɫɫɢɱɟɫɤɢɯ ɪɟɲёɬɨɱɧыɯ ɩɭɬɟɣ 

2.1  ɉɭɬɢ Ⱦɢɤɚ 

ɉɭɬɹɦɢ Ⱦɢɤɚ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɩɭɬɢ ɧɚ ɰɟɥɨɱɢɫɥɟɧɧɨɣ ɪɟɲёɬɤɟ ɫ ɲɚɝɚ-

ɦɢ (0,1), (1,0), ɧɟ ɩɨɞɧɢɦɚɸɳɢɟɫɹ ɜɵɲɟ ɩɪɹɦɨɣ     (ɪɢɫ. 1). 

Ʉɨɥɢɱɟɫɬɜɨ ɬɚɤɢɯ ɩɭɬɟɣ ɢɡ ɬɨɱɤɢ (0, 0)  ɜ ɬɨɱɤɭ (n, n) ɧɚɡɵɜɚɟɬɫɹn-ɵɦ 

ɱɢɫɥɨɦ Ʉɚɬɚɥɚɧɚ   . ɒɢɪɨɤɨ ɢɡɜɟɫɬɧɚɹ ɡɚɞɚɱɚ ɨ ɱɢɫɥɟ ɩɪɚɜɢɥɶɧɵɯ ɫɤɨɛɨɱ-

ɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɞɚёɬɫɹ ɱɢɫɥɚɦɢ Ʉɚɬɚɥɚɧɚ ɢ ɡɜɭɱɢɬ ɬɚɤ: ɫɤɨɥɶɤɢɦɢ 

ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɪɚɡɦɟɫɬɢɬɶ nɩɪɚɜɢɥɶɧɵɯ ɫɤɨɛɨɱɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 

Ʌɟɝɤɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɱɢɫɥɚ nɥɟɠɚɬ ɧɚ 

ɞɢɚɝɨɧɚɥɢ       
2.2 ɉɭɬɢ ɒɪёɞɟɪɚ 

ɉɭɬɹɦɢ ɒɪёɞɟɪɚ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɩɭɬɢ ɧɚ ɰɟɥɨɱɢɫɥɟɧɧɨɣ ɪɟɲёɬɤɟ ɫ ɲɚ-

ɝɚɦɢ                      , ɧɟ ɩɨɞɧɢɦɚɸɳɢɟɫɹ ɜɵɲɟ ɞɢɚɝɨɧɚɥɢ     (ɪɢɫ. 2). 

 

Ɋɢɫɭɧɨɤ 1 – ɉɭɬɢ Ⱦɢɤɚ 
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ɑɢɫɥɚ ɒɪёɞɟɪɚ ɹɜɥɹɸɬɫɹ ɨɬɜɟɬɨɦ ɧɚ ɜɨɩɪɨɫ: ɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ 

“ɲɚɯɦɚɬɧɵɣ ɤɨɪɨɥɶ” ɦɨɠɟɬ ɩɪɢɣɬɢ ɢɡ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɜ ɬɨɱɤɭ ɫ ɤɨɨɪɞɢɧɚɬɚ-

ɦɢ      , ɢɫɩɨɥɶɡɭɹ ɬɨɥɶɤɨ ɲɚɝɢ ɢɡ  . 

ɉɟɪɜɵɟ ɧɟɫɤɨɥɶɤɨ ɱɢɫɟɥ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɒɪёɞɟɪɚ                             . 

2.3 ɑɢɫɥɚ Ⱦɟɥɚɧɧɨя 

ɍɫɥɨɜɢɟ, ɱɬɨ ɩɭɬɢ ɫ ɲɚɝɚɦɢ ɢɡ   ɧɟ ɞɨɥɠɧɵ ɩɨɞɧɢɦɚɬɶɫɹ ɜɵɲɟ ɞɢɚɝɨɧɚ-

ɥɢ    , ɹɜɥɹɟɬɫɹ ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɞɥɹ ɩɭɬɟɣ ɒɪёɞɟɪɚ. ȿɫɥɢ ɟɝɨ 

ɨɩɭɫɬɢɬɶ, ɬɨ ɦɵ ɩɨɥɭɱɢɦ ɩɭɬɢ, ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɨɩɢɫɵɜɚɸɬ ɱɢɫɥɚ Ⱦɟɥɚɧ-

ɧɨɹ.  

ȼ ɤɥɚɫɫɢɱɟɫɤɨɣ ɩɨɫɬɚɧɨɜɤɟ ɡɚɞɚɱɚ ɨ “ɲɚɯɦɚɬɧɨɦ ɤɨɪɨɥɟ” ɫɜɨɞɢɬɫɹ ɤ ɨɬɵ-

ɫɤɚɧɢɸ ɰɟɧɬɪɚɥɶɧɨɝɨ ɱɢɫɥɚ Ⱦɟɥɚɧɧɨɹ     , ɧɚɯɨɞɹɳɟɝɨɫɹ ɧɚ ɞɢɚɝɨɧɚɥɢ    , 

ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ.  

 

Ɋɢɫɭɧɨɤ 2 – ɉɭɬɢ ɒɪёɞɟɪɚ 
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ȼɨɨɛɳɟ ɝɨɜɨɪɹ, ɦɨɠɧɨ ɨɬɵɫɤɚɬɶ ɱɢɫɥɨ Ⱦɟɥɚɧɧɨɹ      ɜ ɩɪɨɢɡɜɨɥɶɧɨɣ 

ɬɨɱɤɟ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ       (ɪɢɫ.3). 

 

 ɂɡɜɟɫɬɧɨ (ɫɦ. [7]), ɱɬɨ ɩɪɨɢɡɜɨɞɹɳɚɹ ɮɭɧɤɰɢɹ ɞɥɹ ɧɚɛɨɪɚ ɲɚɝɨɜ                       ɢɦɟɟɬ ɜɢɞ:  

                   
 ɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɪɟɤɭɪɪɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ:                                        
 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 3 – ɱɢɫɥɚ Ⱦɟɥɚɧɧɨɹ 
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3 ɉɪɨɢɡɜɨɞяɳɚя ɮɭɧɤɰɢя ɜ ɨɞɧɨɦɟɪɧɨɦ ɫɥɭɱɚɟ 

Ⱥɛɪɚɯɚɦ Ɇɭɚɜɪ ɜ 1722 ɝɨɞɭ ɞɨɤɚɡɚɥ, ɱɬɨ ɜ ɨɞɧɨɦɟɪɧɨɦ ɫɥɭɱɚɟ ɫɬɟɩɟɧɧɨɣ 

ɪɹɞ      ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɰɢɨɧɚɥɶɧɭɸ ɮɭɧɤɰɢɸ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨ-

ɝɞɚ ɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɪɟɤɭɪɪɟɧɬɧɨɦɭ ɫɨɨɬɧɨɲɟɧɢɸ  ɫ ɩɨɫɬɨ-

ɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɷɬɨɝɨ ɮɚɤɬɚ ɦɨɠɧɨ ɧɚɣɬɢ ɜ [1], ɜ ɝɥɚ-

ɜɟ, ɩɨɫɜɹɳɟɧɧɨɣ ɩɪɨɢɡɜɨɞɹɳɢɦ ɮɭɧɤɰɢɹɦ ɢɡ ɤɥɚɫɫɚ ɪɚɰɢɨɧɚɥɶɧɵɯ ɮɭɧɤɰɢɣ. 

ɇɚɣɞɟɦ ɪɟɤɭɪɪɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ, ɫɜɹɡɵɜɚɸɳɟɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɡɥɨ-

ɠɟɧɢɹ ɜ ɪɹɞ Ɍɟɣɥɨɪɚ ɪɚɰɢɨɧɚɥɶɧɨɣ ɮɭɧɤɰɢɢ 

                                      
    

ɝɞɟ              – ɧɟɤɨɬɨɪɵɟ ɩɨɫɬɨɹɧɧɵɟ. 

ȼɵɩɨɥɧɢɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ: 

                                
       

            
                    

                   
              

       (3.1) 

Ⱦɥɹ ɤɚɠɞɨɣ ɫɭɦɦɵ ɢɡ (3.1)ɩɪɨɢɡɜɟɞɟɦ ɡɚɦɟɧɭ:        ɞɥɹ ɱɥɟɧɚ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ   ,         ɞɥɹ ɱɥɟɧɚ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ      ɢ ɬ.ɞ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɦ  
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       (3.2) 

Ⱦɚɥɟɟ ɞɥɹ ɤɚɠɞɨɝɨ ɫɥɚɝɚɟɦɨɝɨ ɜ (3.2) ɜɵɧɟɫɟɦ ɡɚ ɡɧɚɤ ɫɭɦɦɵ ɬɟ ɱɥɟɧɵ, 

ɤɨɬɨɪɵɟ ɢɞɭɬ ɞɨ k-ɝɨ ɧɨɦɟɪɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɠɞɚɹ ɫɭɦɦɚ ɛɭɞɟɬ ɧɚɱɢɧɚɬɶɫɹ ɫ    : 

            
                              

      

                                    
        

                                        
      

                                           
      

ɋɝɪɭɩɩɢɪɭɟɦ ɩɨɞɨɛɧɵɟ ɫɥɚɝɚɟɦɵɟ:  

                                              
    

                                                                                                                 
ȼɵɪɚɠɟɧɢɟ ɩɪɢ ɫɬɟɩɟɧɢ    ɢɦɟɟɬ ɜɢɞ:                                            (3.3) 

ɜɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɫɬɟɩɟɧɟɣ ɜɢɞɚ         Ɏɨɪɦɭɥɚ (3.3) ɩɪɟɞ-

ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɤɭɪɪɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɞɥɹ ɮɭɧɤɰɢɢ     , ɜɫɟ ɷɥɟɦɟɧɬɵ ɤɨ-

ɬɨɪɨɣ, ɧɚɱɢɧɚɹ ɫ k-ɝɨ, ɜɵɱɢɫɥɹɸɬɫɹ ɱɟɪɟɡ ɷɬɨ ɪɟɤɭɪɪɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ. 
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Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢ ɨɫɬɚɥɶɧɵɯ ɫɬɟɩɟɧɹɯ                  ɫɜɹɡɵɜɚɸɬ 

ɧɚɱɚɥɶɧɵɟ ɞɚɧɧɵɟ              ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

   
                                                                                                                                   

  
Ɉɬɫɸɞɚ ɜɢɞɧɨ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɧɚɱɚɥɶɧɵɯ ɞɚɧɧɵɯ          ɦɨɠɧɨ ɪɟɤɭɪ-

ɫɢɜɧɨ ɜɵɱɢɫɥɢɬɶ, ɧɚɱɢɧɚɹ ɫ          ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɱɟɬɵ ɧɟɤɨɬɨɪɵɯ 

ɧɚɱɚɥɶɧɵɯ ɞɚɧɧɵɯ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ:  
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4 Ɍɟɨɪɟɦɚ Ɇɭɚɜɪɚ ɞɥя ɩɪɨɢɡɜɨɞяɳɟɣ ɮɭɧɤɰɢɢ ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɫɥɭɱɚɟ 

Ɋɚɫɫɦɨɬɪɢɦ ɧɚɛɨɪ ɜɟɤɬɨɪɨɜ                   , ɢ ɩɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ 

ɤɨɧɭɫ                             
ɧɚɬɹɧɭɬɵɣ ɧɚ ɷɬɢ ɜɟɤɬɨɪɚ, ɡɚɨɫɬɪёɧɧɵɣ, ɬ.ɟ. ɥɟɠɢɬ ɜ ɧɟɤɨɬɨɪɨɦ ɨɬɤɪɵɬɨɦ ɩɨɥɭ-

ɩɪɨɫɬɪɚɧɫɬɜɟ. Ɉɛɨɡɧɚɱɢɦ 

                              

– “ɫɟɱɟɧɢɟ” ɩɪɨɢɡɜɨɞɹɳɟɣ ɮɭɧɤɰɢɢ (ɫɦ. [8]) ɞɥɹ ɪɟɲёɬɨɱɧɵɯ ɩɭɬɟɣ ɫ ɲɚɝɚɦɢ ɢɡ  , ɝɞɟ                ,                . Ɍɨɝɞɚ ɫɩɪɚɜɟɞɥɢɜɨ ɫɥɟɞɭɸɳɟɟ 

ɨɛɨɛɳɟɧɢɟ ɬɟɨɪɟɦɵ Ɇɭɚɜɪɚ:  

Ɍɟɨɪɟɦа 1. ɋɟɱɟɧɢɹ        ɩɪɨɢɡɜɨɞɹɳɟɣ ɮɭɧɤɰɢɢ      ɞɥɹ ɪɟɲёɬɨɱɧɵɯ 

ɩɭɬɟɣ ɫ ɲɚɝɚɦɢ ɢɡ   ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɪɟɤɭɪɪɟɧɬɧɨɦɭ ɫɨɨɬɧɨɲɟɧɢɸ                                                                     
ɫ ɩɨɥɢɧɨɦɢɚɥɶɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ: 

                              

Заɦɟчаɧɢɟ. ȿɫɥɢ ɩɨɥɨɠɢɬɶ                ɢ          ɞɥɹ      ɬɨ ɥɸ-

ɛɨɟ        ɦɨɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧɨ ɩɪɢ ɩɨɦɨɳɢ ɪɟɤɭɪɪɟɧɬɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ. ɇɚ-

ɩɪɢɦɟɪ,  
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  Дɨɤаɡаɬɟɥьɫɬвɨ. 

ɉɨɥɨɠɢɦ                                                         
    

ɢ ɩɪɨɞɟɥɚɟɦ ɬɟ ɠɟ ɲɚɝɢ, ɱɬɨ ɢ ɜ ɨɞɧɨɦɟɪɧɨɦ ɫɥɭɱɚɟ: 

                                                      
       

                   
                           

     
                     

                    
       

Ɂɚɦɟɧɚ:      , ɞɥɹ ɱɥɟɧɚ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ       ,        , ɞɥɹ ɱɥɟɧɚ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ          ɢ ɬ.ɞ.: 
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 Ⱦɚɥɟɟ ɜɵɞɟɥɢɦ ɫɭɦɦɵ, ɧɚɱɢɧɚɸɳɢɟɫɹ ɫ      

                   
                                        

      

                                                 
        

                                                        
      

                                                   
      

ɢ ɫɝɪɭɩɩɢɪɭɟɦ ɩɨɞɨɛɧɵɟ ɫɥɚɝɚɟɦɵɟ: 

                                                      
    

                                                                                                                                                                                                
Ɋɢɱɚɪɞ ɋɬɟɧɥɢ ɜɵɞɟɥɹɥ ɫɥɟɞɭɸɳɢɟ ɤɥɚɫɫɵ ɩɪɨɢɡɜɨɞɹɳɢɯ ɮɭɧɤɰɢɣ: 

D-ɮɢɧɢɬɧɵɟ   ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ   ɪɚɰɢɨɧɚɥɶɧɵɟ, 

ɢ ɪɚɫɫɦɚɬɪɢɜɚɥ ɩɨɫɥɟɞɧɢɟ ɤɚɤ «ɧɚɢɛɨɥɟɟ ɩɨɥɟɡɧɵɣ» ɤɥɚɫɫ ɩɪɨɢɡɜɨɞɹɳɢɯ 

ɮɭɧɤɰɢɣ. 
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ɋɥɟɞɫɬвɢɟ.  ɋɟɱɟɧɢɹ       ɩɪɨɢɡɜɨɞɹɳɟɣ ɮɭɧɤɰɢɢ      ɞɥɹ ɱɢɫɥɚ ɪɟɲё-

ɬɨɱɧɵɯ ɩɭɬɟɣ – ɪɚɰɢɨɧɚɥɶɧɵɟ ɮɭɧɤɰɢɢ. 

 

5 ɉɪɢɦɟɪ 

Ɋɚɫɫɦɨɬɪɢɦ ɧɚɛɨɪ ɜɟɤɬɨɪɨɜ                                                       
 ɂɡɜɟɫɬɧɨ (ɫɦ. [7]), ɱɬɨ ɞɥɹ ɬɚɤɨɝɨ ɧɚɛɨɪɚ ɜɟɤɬɨɪɨɜ ɩɪɨɢɡɜɨɞɹɳɚɹ ɮɭɧɤɰɢɹ 

ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ:                                        
 ȼɵɞɟɥɢɦ ɫɟɱɟɧɢɟ, ɬ.ɟ. ɡɚɮɢɤɫɢɪɭɟɦ ɨɞɧɭ ɢɡ ɩɟɪɟɦɟɧɧɵɯ. ȼ ɞɚɧɧɨɦ ɩɪɢ-

ɦɟɪɟ ɷɬɨ ɛɭɞɟɬ ɩɟɪɟɦɟɧɧɚɹ  .  

 Ⱦɥɹ ɧɚɱɚɥɚ ɜɵɩɢɲɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ     ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɡɚɜɢɫɟɬɶ ɬɨɥɶɤɨ ɨɬ 

ɩɟɪɟɦɟɧɧɵɯ                                                                         
 Ⱦɚɥɟɟ, ɢɫɩɨɥɶɡɭɹ ɬɟɨɪɟɦɭ 1, ɦɨɠɧɨ ɫɪɚɡɭ ɜɵɩɢɫɚɬɶ ɪɟɤɭɪɪɟɧɬɧɨɟ ɫɨɨɬ-

ɧɨɲɟɧɢɟ:                                                                          
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɪɚɛɨɬɟ ɞɨɤɚɡɚɧ ɦɧɨɝɨɦɟɪɧɵɣ ɚɧɚɥɨɝ ɬɟɨɪɟɦɵ Ɇɭɚɜɪɚ ɞɥɹ ɫɟɱɟɧɢɣ ɩɪɨ-

ɢɡɜɨɞɹɳɟɣ ɮɭɧɤɰɢɢ ɱɢɫɥɚ ɩɭɬɟɣ ɧɚ ɰɟɥɨɱɢɫɥɟɧɧɨɣ ɪɟɲɟɬɤɟ ɢ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɬɚ-

ɤɢɟ ɫɟɱɟɧɢɹ ɹɜɥɹɸɬɫɹ ɪɚɰɢɨɧɚɥɶɧɵɦɢ ɮɭɧɤɰɢɹɦɢ. 

ɇɚ ɨɫɧɨɜɟ ɷɬɨɣ ɬɟɨɪɟɦɵ ɪɚɡɪɚɛɨɬɚɧ ɢ ɪɟɚɥɢɡɨɜɚɧ ɚɥɝɨɪɢɬɦ ɜ ɫɢɫɬɟɦɟ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɚɥɝɟɛɪɟ Maple, ɜɵɱɢɫɥɹɸɳɢɣ ɫɟɱɟɧɢɹ ɩɪɨɢɡɜɨɞɹɳɟɣ ɮɭɧɤɰɢɢ, ɚ 

ɬɚɤɠɟ ɫɨɫɬɚɜɥɹɸɳɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɪɟɤɭɪɪɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜ ɞɜɭɦɟɪ-

ɧɨɦ ɢ ɬɪёɯɦɟɪɧɨɦ ɫɥɭɱɚɹɯ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɢɡɜɨɞɹɳɟɣ ɮɭɧɤɰɢɢ ɫ ɲɚɝɚɦɢ                             ɫ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɩɟɪɜɨɣ ɤɨɦɩɨɧɟɧɬɨɣ, ɢ ɧɚɯɨɠɞɟ-

ɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɟɤɭɪɪɟɧɬɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ. 
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