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Ⱦɢɩɥɨɦɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɝɪɭɩɩɵ ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ» 

ɫɨɞɟɪɠɢɬ  18 ɫɬɪɚɧɢɰ ɬɟɤɫɬɚ, 18 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

 ȽɊɍɉɉȺ, ȺȻȿɅȿȼȺ ȽɊɍɉɉȺ, ɇɂɀɇɂɃ ɋɅɈɃ, ɉɈɊəȾɈɄ 

ɗɅȿɆȿɇɌȺ, ɉɈɅɇȺə ȽɊɍɉɉȺ, ɐɂɄɅɂɑȿɋɄȺə ȽɊɍɉɉȺ, 

ɄȼȺɁɂɐɂɄɅɂɑȿɋɄȺə ȽɊɍɉɉȺ, ɐȿɇɌɊ ȽɊɍɉɉɕ, ɋɅɈɃɇɈ 

ɄɈɇȿɑɇȺə ȽɊɍɉɉȺ. 

 ɐɟɥɶ ɪɚɛɨɬɵ – ɧɚɣɬɢ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɝɪɭɩɩɭ ɦɨɠɧɨ ɜɨɫɫɬɚɧɨɜɢɬɶ 

ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ. 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɨɤɚɡɚɧɵ ɬɟɨɪɟɦɵ ɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɝɪɭɩɩ 

ɩɨ ɡɚɞɚɧɧɨɦɭ ɧɢɠɧɟɦɭ ɫɥɨɸ ɢ ɬɟɨɪɟɦɵ ɨɛ ɨɞɧɨɡɧɚɱɧɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ 

ɝɪɭɩɩ ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ.  
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ȼȼȿȾȿɇɂȿ 

 

Ɍɟɨɪɢɹ ɝɪɭɩɩ – ɪɚɡɞɟɥ ɚɛɫɬɪɚɤɬɧɨɣ ɚɥɝɟɛɪɵ, ɢɡɭɱɚɸɳɢɣ 

ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ, ɧɚɡɵɜɚɟɦɵɟ ɝɪɭɩɩɚɦɢ, ɢ ɢɯ ɫɜɨɣɫɬɜɚ. 

ɍ ɬɟɨɪɢɢ ɝɪɭɩɩ ɬɪɢ ɢɫɬɨɪɢɱɟɫɤɢɯ ɤɨɪɧɹ: ɬɟɨɪɢɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ 

ɭɪɚɜɧɟɧɢɣ, ɬɟɨɪɢɹ ɱɢɫɟɥ ɢ ɝɟɨɦɟɬɪɢɹ. Ɇɚɬɟɦɚɬɢɤɢ, ɫɬɨɹɳɢɟ ɭ ɢɫɬɨɤɨɜ ɬɟɨɪɢɢ 

ɝɪɭɩɩ, – ɷɬɨ Ʌɟɨɧɚɪɞ ɗɣɥɟɪ, Ʉɚɪɥ Ɏɪɢɞɪɢɯ Ƚɚɭɫɫ, ɀɨɡɟɮ Ʌɭɢ Ʌɚɝɪɚɧɠ,    

ɇɢɥɶɫ ɏɟɧɪɢɤ Ⱥɛɟɥɶ ɢ ɗɜɚɪɢɫɬ Ƚɚɥɭɚ. Ƚɚɥɭɚ ɛɵɥ ɩɟɪɜɵɦ ɦɚɬɟɦɚɬɢɤɨɦ, 

ɫɜɹɡɚɜɲɢɦ ɬɟɨɪɢɸ ɝɪɭɩɩ, ɫ ɞɪɭɝɨɣ ɜɟɬɜɶɸ ɚɛɫɬɪɚɤɬɧɨɣ ɚɥɝɟɛɪɵ – ɬɟɨɪɢɟɣ 

ɩɨɥɟɣ, ɪɚɡɪɚɛɨɬɚɜ ɬɟɨɪɢɸ, ɧɵɧɟ ɧɚɡɵɜɚɟɦɭɸ ɬɟɨɪɢɟɣ Ƚɚɥɭɚ. 

Ɉɞɧɨɣ ɢɡ ɩɟɪɜɵɯ ɡɚɞɚɱ, ɩɪɢɜɟɞɲɢɯ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɬɟɨɪɢɢ ɝɪɭɩɩ, 

ɛɵɥɚ ɡɚɞɚɱɚ ɩɨɥɭɱɟɧɢɹ ɭɪɚɜɧɟɧɢɹ ɫɬɟɩɟɧɢ m, ɤɨɬɨɪɨɟ ɢɦɟɥɨ ɛɵ 

ɤɨɪɧɹɦɢ m ɤɨɪɧɟɣ ɞɚɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɫɬɟɩɟɧɢ n (m < n). ɗɬɭ ɡɚɞɚɱɭ ɜ 

ɩɪɨɫɬɵɯ ɫɥɭɱɚɹɯ ɪɚɫɫɦɨɬɪɟɥ ɂɨɝɚɧɧ ɏɭɞɞɟ (1659 ɝ.). ȼ 1740 ɝ.             

ɇɢɤɨɥɚɫ ɋɨɧɞɟɪɫɨɧ ɡɚɦɟɬɢɥ, ɱɬɨ ɧɚɯɨɠɞɟɧɢɟ ɤɜɚɞɪɚɬɢɱɧɵɯ ɦɧɨɠɢɬɟɥɟɣ 

ɛɢɤɜɚɞɪɚɬɧɵɯ ɜɵɪɚɠɟɧɢɣ ɫɜɨɞɢɬɫɹ ɤ ɪɟɲɟɧɢɸ ɭɪɚɜɧɟɧɢɹ 6 ɫɬɟɩɟɧɢ, ɚ         

Ʌɟ ɋёɪ (1748 ɝ.) ɢ ɗɞɜɚɪɞ ȼɟɣɪɢɧɝ (ɫ 1762 ɩɨ 1782 ɝɝ.) ɪɚɡɜɢɥɢ ɷɬɭ ɢɞɟɸ. 

Ɉɛɳɭɸ ɨɫɧɨɜɭ ɞɥɹ ɬɟɨɪɢɢ ɭɪɚɜɧɟɧɢɣ, ɫɬɪɨɹɳɭɸɫɹ ɧɚ ɬɟɨɪɢɢ 

ɩɟɪɟɫɬɚɧɨɜɨɤ, ɜ 1770 – 1771 ɝɝ. ɧɚɲёɥ Ʌɚɝɪɚɧɠ, ɢ ɧɚ ɷɬɨɣ ɩɨɱɜɟ ɜ 

ɞɚɥɶɧɟɣɲɟɦ ɜɵɪɨɫɥɚ ɬɟɨɪɢɹ ɩɨɞɫɬɚɧɨɜɨɤ. Ɉɧ ɨɛɧɚɪɭɠɢɥ, ɱɬɨ ɤɨɪɧɢ ɜɫɟɯ 

ɪɟɡɨɥɶɜɟɧɬ, ɫ ɤɨɬɨɪɵɦɢ ɨɧ ɫɬɚɥɤɢɜɚɥɫɹ, ɹɜɥɹɸɬɫɹ ɪɚɰɢɨɧɚɥɶɧɵɦɢ 

ɮɭɧɤɰɢɹɦɢ ɨɬ ɤɨɪɧɟɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɪɚɜɧɟɧɢɣ. 

Ɇɵ ɛɭɞɟɦ ɢɡɭɱɚɬɶ ɫɥɨɣɧɨ ɤɨɧɟɱɧɵɟ ɝɪɭɩɩɵ. 

Ƚɪɭɩɩɚ ɧɚɡɵɜɚɟɬɫɹ ɫɥɨɣɧɨ ɤɨɧɟɱɧɨɣ, ɟɫɥɢ ɨɧɚ ɢɦɟɟɬ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ 

ɷɥɟɦɟɧɬɨɜ ɤɚɠɞɨɝɨ ɩɨɪɹɞɤɚ.  

   ɗɬɨ ɩɨɧɹɬɢɟ ɜɩɟɪɜɵɟ ɛɵɥɨ ɜɜɟɞɟɧɨ ɋ. ɇ. ɑɟɪɧɢɤɨɜɵɦ ɜ ɪɚɛɨɬɟ [1]. Ɉɧɨ 

ɩɨɹɜɢɥɨɫɶ ɜ ɫɜɹɡɢ  ɫ ɢɡɭɱɟɧɢɟɦ ɛɟɫɤɨɧɟɱɧɵɯ ɥɨɤɚɥɶɧɨ ɤɨɧɟɱɧɵɯ p-ɝɪɭɩɩ ɜ 

ɫɥɭɱɚɟ, ɤɨɝɞɚ ɰɟɧɬɪ ɝɪɭɩɩɵ ɢɦɟɟɬ ɤɨɧɟɱɧɵɣ ɢɧɞɟɤɫ ɜ ɧɟɣ. ɋ. ɇ. ɑɟɪɧɢɤɨɜ          

ɜ 1948 ɝɨɞɭ [2] ɨɩɢɫɚɥ ɫɬɪɨɟɧɢɟ ɩɪɨɢɡɜɨɥɶɧɨɣ ɝɪɭɩɩɵ, ɜ ɤɨɬɨɪɨɣ ɛɟɫɤɨɧɟɱɧɨ 
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ɦɧɨɠɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɤɚɠɞɨɝɨ ɩɨɪɹɞɤɚ, ɢ ɜ ɷɬɨɣ ɪɚɛɨɬɟ ɩɨɹɜɢɥɫɹ ɬɟɪɦɢɧ 

ɫɥɨɣɧɨ ɤɨɧɟɱɧɵɯ ɝɪɭɩɩ. Ɉɫɧɨɜɧɨɣ ɪɟɡɭɥɶɬɚɬ, ɨɩɢɫɵɜɚɸɳɢɣ ɫɬɪɨɟɧɢɟ ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɵɯ ɝɪɭɩɩ ɛɵɥ ɩɨɥɭɱɟɧ ɋ. ɇ. ɑɟɪɧɢɤɨɜɵɦ ɜ 1948 ɝ. ɜ ɪɚɛɨɬɟ [2]. ȼ ɧɟɦ 

ɝɨɜɨɪɢɬɫɹ, ɱɬɨ ɝɪɭɩɩɚ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ ɫɥɨɣɧɨ ɤɨɧɟɱɧɚ, ɤɨɝɞɚ ɟɟ ɦɨɠɧɨ 

ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɞɜɭɯ ɩɨɷɥɟɦɟɧɬɧɨ ɩɟɪɟɫɬɚɧɨɜɨɱɧɵɯ 

ɩɨɞɝɪɭɩɩ, ɢɡ ɤɨɬɨɪɵɯ ɩɟɪɜɚɹ ɹɜɥɹɟɬɫɹ ɫɥɨɣɧɨ ɤɨɧɟɱɧɨɣ ɩɨɥɧɨɣ ɚɛɟɥɟɜɨɣ 

ɝɪɭɩɩɨɣ, ɚ ɜɬɨɪɚɹ – ɫɥɨɣɧɨ ɤɨɧɟɱɧɨɣ ɝɪɭɩɩɨɣ ɫ ɤɨɧɟɱɧɵɦɢ ɫɢɥɨɜɫɤɢɦɢ 

ɩɨɞɝɪɭɩɩɚɦɢ.  

ɋɥɨɣɧɨ ɤɨɧɟɱɧɵɟ ɝɪɭɩɩɵ ɢɫɫɥɟɞɨɜɚɥɢ ɋ. ɇ. ɑɟɪɧɢɤɨɜ [1–5], Ɋ. Ȼɷɪ [6],  

ɏ. ɏ. Ɇɭɯɚɦɟɞɠɚɧ [7,8], ə. Ⱦ. ɉɨɥɨɜɢɰɤɢɣ [9,10]. Ɍɟɨɪɢɹ ɬɚɤɢɯ ɝɪɭɩɩ ɜ 

ɪɚɡɜɟɪɧɭɬɨɦ ɜɢɞɟ ɢɡɥɨɠɟɧɚ ɜ ɦɨɧɨɝɪɚɮɢɹɯ [10,11]. Ɍɚɤɠɟ ɩɪɢɜɟɥ ɪɟɡɭɥɶɬɚɬɵ 

ɩɨ ɞɚɧɧɨɦɭ ɢɫɫɥɟɞɨɜɚɧɢɸ ȼ. ɂ. ɋɟɧɚɲɨɜ [12,13] ɢ ɞɪ. 

      Ʉɚɤ ɭɤɚɡɚɥ ɋ. ɇ. ɑɟɪɧɢɤɨɜ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɷɧɰɢɤɥɨɩɟɞɢɢ [14], 

ɫɥɨɣɧɨ ɤɨɧɟɱɧɵɟ ɝɪɭɩɩɵ ɨɤɚɡɚɥɢɫɶ ɧɚɢɛɨɥɟɟ ɢɡɭɱɟɧɧɵɦɢ ɫɪɟɞɢ ɝɪɭɩɩ ɫ 

ɤɨɧɟɱɧɵɦɢ ɤɥɚɫɫɚɦɢ ɫɨɩɪɹɠɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

ȼ ɪɚɛɨɬɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢ ɞɨɤɚɡɵɜɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɨ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ ɝɪɭɩɩɵ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɟɟ ɜɟɪɯɧɢɯ ɫɥɨɹɯ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɥɭɠɢɬ ɤɥɚɫɫ ɛɟɫɤɨɧɟɱɧɵɯ ɝɪɭɩɩ. ɐɟɥɶɸ 

ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɧɚɣɬɢ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɝɪɭɩɩɭ ɦɨɠɧɨ 

ɜɨɫɫɬɚɧɨɜɢɬɶ ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ. 

ȼ. ɉ. ɒɭɧɤɨɜ ɞɨɤɚɡɚɥ, ɱɬɨ 2-ɝɪɭɩɩɚ, ɨɛɥɚɞɚɸɳɚɹ ɬɨɥɶɤɨ ɨɞɧɨɣ 

ɢɧɜɨɥɸɰɢɟɣ, ɹɜɥɹɟɬɫɹ ɥɢɛɨ ɥɨɤɚɥɶɧɨ ɰɢɤɥɢɱɟɫɤɨɣ ɝɪɭɩɩɨɣ (ɰɢɤɥɢɱɟɫɤɨɣ 

ɥɢɛɨ ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɨɣ), ɥɢɛɨ ɨɛɨɛɳɟɧɧɨɣ ɝɪɭɩɩɨɣ ɤɜɚɬɟɪɧɢɨɧɨɜ (ɤɨɧɟɱɧɨɣ 

ɢɥɢ ɛɟɫɤɨɧɟɱɧɨɣ) [15]. 

Ɍɟɨɪɟɦɚ ɒɭɧɤɨɜɚ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɪɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɜɨɣɫɬɜ ɝɪɭɩɩɵ 

ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ. 

ȼ ɤɧɢɝɟ ɏɨɥɥɚ [16] ɞɨɤɚɡɚɧɚ ɬɟɨɪɟɦɚ, ɱɬɨ ɤɨɧɟɱɧɚɹ p-ɝɪɭɩɩɚ, 

ɫɨɞɟɪɠɚɳɚɹ ɬɨɥɶɤɨ ɨɞɧɭ ɩɨɞɝɪɭɩɩɭ ɩɨɪɹɞɤɚ p, ɹɜɥɹɟɬɫɹ ɰɢɤɥɢɱɟɫɤɨɣ ɢɥɢ 

ɨɛɨɛɳɟɧɧɨɣ ɝɪɭɩɩɨɣ ɤɜɚɬɟɪɧɢɨɧɨɜ. 
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ɇɟ ɜɫɟɝɞɚ ɝɪɭɩɩɚ ɨɞɧɨɡɧɚɱɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ. 

  ɉɪɢɦɟɪ ɧɟɨɞɧɨɡɧɚɱɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ: ɜ ɝɪɭɩɩɚɯ qp
CC  , 

pq
CC    ɨɞɢɧɚɤɨɜɵɣ ɧɢɠɧɢɣ ɫɥɨɣ. ɇɢɠɧɢɣ ɫɥɨɣ ɜ ɷɬɢɯ ɝɪɭɩɩɚɯ ɫɨɫɬɨɢɬ ɢɡ 

p-1 ɷɥɟɦɟɧɬɚ ɩɨɪɹɞɤɚ p ɢ q-1 ɷɥɟɦɟɧɬɚ ɩɨɪɹɞɤɚ q. Ⱦɚɥɟɟ ɜ ɪɚɛɨɬɟ ɛɭɞɟɬ 

ɢɫɫɥɟɞɨɜɚɬɶɫɹ ɨɞɧɨɡɧɚɱɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɝɪɭɩɩɵ ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ. 

Ɉɫɬɚɧɨɜɢɦɫɹ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɧɚ ɫɨɞɟɪɠɚɧɢɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ.  

Ɋɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɪɚɡɞɟɥɨɜ.  

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɝɪɭɩɩ 

ɩɨ ɡɚɞɚɧɧɨɦɭ ɧɢɠɧɟɦɭ ɫɥɨɸ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɪɭɩɩ 

ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ, ɫɨɫɬɨɹɳɟɦɭ ɢɡ ɷɥɟɦɟɧɬɨɜ ɩɪɨɫɬɨɝɨ ɩɨɪɹɞɤɚ, ɡɚɬɟɦ ɢɡ 

ɷɥɟɦɟɧɬɨɜ ɞɜɭɯ ɩɪɨɫɬɵɯ ɩɨɪɹɞɤɨɜ ɢ, ɧɚɤɨɧɟɰ, ɢɡ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɡɚɞɚɧɧɨɝɨ 

ɦɧɨɠɟɫɬɜɚ ɷɥɟɦɟɧɬɨɜ ɩɪɨɫɬɵɯ ɩɨɪɹɞɤɨɜ.  

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɞɨɤɚɡɵɜɚɸɬɫɹ ɬɟɨɪɟɦɵ ɨɛ ɨɞɧɨɡɧɚɱɧɨɦ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɝɪɭɩɩ ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ.  ȼ ɧɟɦ ɪɚɫɫɦɨɬɪɟɧɵ ɪɚɡɥɢɱɧɵɟ 

ɭɫɥɨɜɢɹ ɧɚ ɝɪɭɩɩɵ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɝɪɭɩɩɚ ɨɞɧɨɡɧɚɱɧɨ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ.  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɱɢɬɚɬɟɥɹ ɢɦɟɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɬɪɟɬɢɣ ɪɚɡɞɟɥ ɫ 

ɨɩɪɟɞɟɥɟɧɢɹɦɢ ɫɩɟɰɢɚɥɶɧɵɯ ɬɟɪɦɢɧɨɜ ɢ ɢɡɜɟɫɬɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ, ɧɚ 

ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬɫɹ ɫɫɵɥɤɢ ɩɪɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚɯ ɬɟɨɪɟɦ. 
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1 ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɝɪɭɩɩɵ ɩɨ ɡɚɞɚɧɧɨɦɭ ɧɢɠɧɟɦɭ ɫɥɨɸ 

 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɦɵ ɪɚɫɫɦɨɬɪɢɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɝɪɭɩɩɵ ɩɨ ɡɚɞɚɧɧɨɦɭ 

ɧɢɠɧɟɦɭ ɫɥɨɸ. ɋɧɚɱɚɥɚ ɞɨɤɚɠɟɦ ɬɟɨɪɟɦɭ ɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɝɪɭɩɩɵ ɩɨ 

ɡɚɞɚɧɧɨɦɭ ɧɢɠɧɟɦɭ ɫɥɨɸ, ɫɨɫɬɨɹɳɟɦɭ ɢɡ ɷɥɟɦɟɧɬɨɜ  ɩɪɨɫɬɨɝɨ ɩɨɪɹɞɤɚ p. 

Ɍɟɨɪɟɦɚ 1. ɉɭɫɬɶ G – ɩɨɥɧɚɹ ɝɪɭɩɩɚ, ɜ ɤɨɬɨɪɨɣ ɫɭɳɟɫɬɜɭɟɬ ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɚɹ ɩɨɞɝɪɭɩɩɚ S ɜ ɰɟɧɬɪɟ G ɬɚɤɚɹ, ɱɬɨ   G/S – ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ. 

Еɫɥɢ ɜ ɧɢɠɧɟɦ ɫɥɨɟ ɝɪɭɩɩɵ G pn-1 ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ p, ɬɨ G – ɩɪɹɦɨɟ 

ɩɪɨɢɡɜɟɞɟɧɢɟ  n ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɯ p-ɝɪɭɩɩ. 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ. ɉɭɫɬɶ ɝɪɭɩɩɚ G ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɬɟɨɪɟɦɵ. 

Ɍɚɤ ɤɚɤ ɜ ɰɟɧɬɪɟ G ɫɭɳɟɫɬɜɭɟɬ ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɩɨɞɝɪɭɩɩɚ S ɬɚɤɚɹ, ɱɬɨ      

G/S – ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ, ɬɨ ɩɨ ɩɪɟɞɥɨɠɟɧɢɸ 1 ɝɪɭɩɩɚ G ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɚ. ɉɨɫɤɨɥɶɤɭ ɩɨ ɩɪɟɞɥɨɠɟɧɢɸ 4 ɤɚɠɞɚɹ ɩɨɥɧɚɹ ɩɨɞɝɪɭɩɩɚ ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɨɣ ɝɪɭɩɩɵ G ɫɨɞɟɪɠɢɬɫɹ ɜ ɰɟɧɬɪɟ ɝɪɭɩɩɵ G, ɬɨ ɬ.ɤ. G – ɩɨɥɧɚɹ, ɬɨ ɨɧɚ 

ɹɜɥɹɟɬɫɹ ɚɛɟɥɟɜɨɣ. ɉɨ ɩɪɟɞɥɨɠɟɧɢɸ 2 ɩɨɥɧɚɹ ɚɛɟɥɟɜɚ ɝɪɭɩɩɚ G ɪɚɡɥɚɝɚɟɬɫɹ ɜ 

ɩɪɹɦɭɸ ɫɭɦɦɭ ɩɨɞɝɪɭɩɩ, ɢɡɨɦɨɪɮɧɵɯ ɚɞɞɢɬɢɜɧɨɣ ɝɪɭɩɩɟ ɪɚɰɢɨɧɚɥɶɧɵɯ 

ɱɢɫɟɥ ɢɥɢ ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɦ ɝɪɭɩɩɚɦ, ɛɵɬɶ ɦɨɠɟɬ, ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɪɨɫɬɵɦ 

ɱɢɫɥɚɦ. ȼ ɷɬɨɦ ɪɚɡɥɨɠɟɧɢɢ ɝɪɭɩɩ ɪɚɰɢɨɧɚɥɶɧɵɯ ɱɢɫɟɥ  ɛɵɬɶ ɧɟ ɦɨɠɟɬ, 

ɩɨɫɤɨɥɶɤɭ G – ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ ɢ ɩɨɷɬɨɦɭ ɜ ɧɟɣ ɧɟɬ ɷɥɟɦɟɧɬɨɜ 

ɛɟɫɤɨɧɟɱɧɨɝɨ ɩɨɪɹɞɤɚ. Ɍ.ɤ. ɧɚ ɧɢɠɧɟɦ ɫɥɨɟ ɝɪɭɩɩɵ G ɬɨɥɶɤɨ ɷɥɟɦɟɧɬɵ 

ɩɨɪɹɞɤɚ  p, ɬɨ ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɟ ɝɪɭɩɩɵ p
С  ɦɨɝɭɬ ɛɵɬɶ ɬɨɥɶɤɨ ɩɨ ɨɞɧɨɦɭ 

ɱɢɫɥɭ p. ɍ ɩɪɹɦɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ n ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɯ p-ɝɪɭɩɩ pn-1 ɷɥɟɦɟɧɬ 

ɩɨɪɹɞɤɚ p. Ɍ.ɤ. ɜ ɧɢɠɧɟɦ ɫɥɨɟ ɝɪɭɩɩɵ G pn-1 ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ  p, ɬɨ ɷɬɢɯ 

ɦɧɨɠɢɬɟɥɟɣ n ɲɬɭɤ. Ɍɟɨɪɟɦɚ ɞɨɤɚɡɚɧɚ. 

Ⱦɥɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɫɥɟɞɭɸɳɟɣ ɬɟɨɪɟɦɵ ɧɚɩɨɦɧɢɦ, ɱɬɨ ɟɫɥɢ ɩɨɪɹɞɤɢ 

ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɝɪɭɩɩɵ ɤɨɧɟɱɧɵ, ɬɨ ɝɪɭɩɩɚ ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ. 

Ɍɟɨɪɟɦɚ 2. ɉɭɫɬɶ G  – ɩɨɥɧɚɹ ɝɪɭɩɩɚ, ɜ ɤɨɬɨɪɨɣ Z(G) ɫɥɨɣɧɨ ɤɨɧɟɱɟɧ ɢ 

G/Z(G) – ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɝɪɭɩɩɚ, ɫɨɞɟɪɠɚɳɚɹ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɫɬɨɝɨ ɪ ɬɨɥɶɤɨ 
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ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɪ-ɷɥɟɦɟɧɬɨɜ. Еɫɥɢ ɜ ɧɢɠɧɟɦ ɫɥɨɟ ɝɪɭɩɩɵ G pn-1 ɷɥɟɦɟɧɬ 

ɩɨɪɹɞɤɚ p, ɬɨ  G – ɩɪɹɦɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ n ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɯ p-ɝɪɭɩɩ. 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ. ɉɭɫɬɶ ɝɪɭɩɩɚ G ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɬɟɨɪɟɦɵ.  

Ɍɚɤ ɤɚɤ Z(G) ɫɥɨɣɧɨ ɤɨɧɟɱɟɧ ɢ G/Z(G) – ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɝɪɭɩɩɚ, ɫɨɞɟɪɠɚɳɚɹ 

ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɫɬɨɝɨ ɪ ɬɨɥɶɤɨ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɪ-ɷɥɟɦɟɧɬɨɜ, ɬɨ ɩɨ 

ɩɪɟɞɥɨɠɟɧɢɸ 1 ɝɪɭɩɩɚ G ɫɥɨɣɧɨ ɤɨɧɟɱɧɚ. ɉɨɜɬɨɪɹɹ ɞɚɥɶɲɟ ɡɚɤɥɸɱɢɬɟɥɶɧɭɸ 

ɱɚɫɬɶ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɟɨɪɟɦɵ 1, ɩɨɥɭɱɢɦ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɟɨɪɟɦɵ. Ɍɟɨɪɟɦɚ 

ɞɨɤɚɡɚɧɚ. 

Ⱦɨɤɚɠɟɦ ɬɟɨɪɟɦɭ ɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɝɪɭɩɩɵ ɩɨ ɡɚɞɚɧɧɨɦɭ ɧɢɠɧɟɦɭ 

ɫɥɨɸ, ɫɨɫɬɨɹɳɟɦɭ ɢɡ ɷɥɟɦɟɧɬɨɜ ɩɪɨɫɬɵɯ ɩɨɪɹɞɤɨɜ p, q. 

Ɍɟɨɪɟɦɚ 3. ɉɭɫɬɶ G – ɩɨɥɧɚɹ ɝɪɭɩɩɚ, ɜ ɤɨɬɨɪɨɣ ɫɭɳɟɫɬɜɭɟɬ ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɚɹ ɩɨɞɝɪɭɩɩɚ S ɜ ɰɟɧɬɪɟ G  ɬɚɤɚɹ, ɱɬɨ  G/S – ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ. 

Еɫɥɢ ɜ ɧɢɠɧɟɦ ɫɥɨɟ ɝɪɭɩɩɵ G pn-1 ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ p, qm-1 ɷɥɟɦɟɧɬ 

ɩɨɪɹɞɤɚ q, ɬɨ G – ɩɪɹɦɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ n ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɯ p-ɝɪɭɩɩ ɢ             

m ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɯ q-ɝɪɭɩɩ.  

      Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ. ɉɭɫɬɶ ɝɪɭɩɩɚ G ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɬɟɨɪɟɦɵ. 

Ɍɚɤ ɤɚɤ ɜ ɰɟɧɬɪɟ G ɫɭɳɟɫɬɜɭɟɬ ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɩɨɞɝɪɭɩɩɚ S ɬɚɤɚɹ, ɱɬɨ      

G/S – ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ, ɬɨ ɩɨ ɩɪɟɞɥɨɠɟɧɢɸ 1 ɝɪɭɩɩɚ G ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɚ. ɉɨɫɤɨɥɶɤɭ ɩɨ ɩɪɟɞɥɨɠɟɧɢɸ 4 ɤɚɠɞɚɹ ɩɨɥɧɚɹ ɩɨɞɝɪɭɩɩɚ ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɨɣ ɝɪɭɩɩɵ G ɫɨɞɟɪɠɢɬɫɹ ɜ ɰɟɧɬɪɟ ɝɪɭɩɩɵ G, ɬɨ ɬ.ɤ. ɝɪɭɩɩɚ G – ɩɨɥɧɚɹ, 

ɬɨ ɨɧɚ ɹɜɥɹɟɬɫɹ ɚɛɟɥɟɜɨɣ. ɉɨ ɩɪɟɞɥɨɠɟɧɢɸ 2 ɩɨɥɧɚɹ ɚɛɟɥɟɜɚ ɝɪɭɩɩɚ G 

ɪɚɡɥɚɝɚɟɬɫɹ ɜ ɩɪɹɦɭɸ ɫɭɦɦɭ ɩɨɞɝɪɭɩɩ, ɢɡɨɦɨɪɮɧɵɯ ɚɞɞɢɬɢɜɧɨɣ ɝɪɭɩɩɟ 

ɪɚɰɢɨɧɚɥɶɧɵɯ ɱɢɫɟɥ ɢɥɢ ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɦ ɝɪɭɩɩɚɦ, ɛɵɬɶ ɦɨɠɟɬ ɩɨ  

ɪɚɡɥɢɱɧɵɦ ɩɪɨɫɬɵɦ ɱɢɫɥɚɦ. ȼ ɷɬɨɦ ɪɚɡɥɨɠɟɧɢɢ ɝɪɭɩɩ ɪɚɰɢɨɧɚɥɶɧɵɯ ɱɢɫɟɥ 

ɛɵɬɶ ɧɟ ɦɨɠɟɬ, ɩɨɫɤɨɥɶɤɭ G – ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ ɢ ɩɨɷɬɨɦɭ ɜ ɧɟɣ ɧɟɬ 

ɷɥɟɦɟɧɬɨɜ ɛɟɫɤɨɧɟɱɧɨɝɨ ɩɨɪɹɞɤɚ. Ɍ.ɤ. ɧɚ ɧɢɠɧɟɦ ɫɥɨɟ ɝɪɭɩɩɵ G pn-1 ɷɥɟɦɟɧɬ 

ɩɨɪɹɞɤɚ p ɢ qm-1 ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ q, ɬɨ ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɟ             

ɝɪɭɩɩɵ p
C ɢ q

C  ɦɨɝɭɬ ɛɵɬɶ ɬɨɥɶɤɨ ɩɨ ɩɪɨɫɬɵɦ ɱɢɫɥɚɦ p, q. Ɍ.ɤ. ɜ 
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ɧɢɠɧɟɦ ɫɥɨɟ ɝɪɭɩɩɵ G pn-1 ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ p, qm-1 ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ q, ɬɨ 

ɷɬɢɯ ɦɧɨɠɢɬɟɥɟɣ n ɢ m ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɍɟɨɪɟɦɚ ɞɨɤɚɡɚɧɚ.  

ȼ ɫɥɟɞɭɸɳɟɣ ɬɟɨɪɟɦɟ ɪɚɫɫɦɨɬɪɢɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɝɪɭɩɩɵ ɩɨ 

ɡɚɞɚɧɧɨɦɭ ɧɢɠɧɟɦɭ ɫɥɨɸ, ɫɨɫɬɨɹɳɟɦɭ ɢɡ ɷɥɟɦɟɧɬɨɜ ɩɪɨɫɬɵɯ             

ɩɨɪɹɞɤɨɜ p1,  p2, … , pn.   

Ɍɟɨɪɟɦɚ 4. ɉɭɫɬɶ G – ɩɨɥɧɚɹ ɝɪɭɩɩɚ, ɜ ɤɨɬɨɪɨɣ ɫɭɳɟɫɬɜɭɟɬ ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɚɹ ɩɨɞɝɪɭɩɩɚ S ɜ ɰɟɧɬɪɟ G ɬɚɤɚɹ, ɱɬɨ  G/S – ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ. 

Еɫɥɢ ɜ ɧɢɠɧɟɦ ɫɥɨɟ ɝɪɭɩɩɵ G 11
1 mp ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ p1, 12

2 mp  ɷɥɟɦɟɧɬ 

ɩɨɪɹɞɤɚ p2, … , 1nm
np  ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ pn, ɬɨ  G – ɩɪɹɦɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ      

m1 ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɯ p1-ɝɪɭɩɩ, m2 ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɯ p2-ɝɪɭɩɩ, … ,             

mn ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɯ pn-ɝɪɭɩɩ. 

       Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ.  ɉɭɫɬɶ ɝɪɭɩɩɚ G ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɬɟɨɪɟɦɵ. 

Ɍɚɤ ɤɚɤ ɫɭɳɟɫɬɜɭɟɬ ɜ ɰɟɧɬɪɟ G ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɩɨɞɝɪɭɩɩɚ S ɬɚɤɚɹ, ɱɬɨ      

G/S – ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ, ɬɨ ɩɨ ɩɪɟɞɥɨɠɟɧɢɸ 1 ɝɪɭɩɩɚ G ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɚ. ɉɨɫɤɨɥɶɤɭ ɩɨ ɩɪɟɞɥɨɠɟɧɢɸ 4 ɤɚɠɞɚɹ ɩɨɥɧɚɹ ɩɨɞɝɪɭɩɩɚ ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɨɣ ɝɪɭɩɩɵ G ɫɨɞɟɪɠɢɬɫɹ ɜ ɰɟɧɬɪɟ ɝɪɭɩɩɵ G, ɬɨ ɬ.ɤ. ɝɪɭɩɩɚ G – ɩɨɥɧɚɹ, 

ɬɨ ɨɧɚ ɹɜɥɹɟɬɫɹ ɚɛɟɥɟɜɨɣ. ɉɨ ɩɪɟɞɥɨɠɟɧɢɸ 2 ɩɨɥɧɚɹ ɚɛɟɥɟɜɚ ɝɪɭɩɩɚ G 

ɪɚɡɥɚɝɚɟɬɫɹ ɜ ɩɪɹɦɭɸ ɫɭɦɦɭ ɩɨɞɝɪɭɩɩ, ɢɡɨɦɨɪɮɧɵɯ ɚɞɞɢɬɢɜɧɨɣ ɝɪɭɩɩɟ 

ɪɚɰɢɨɧɚɥɶɧɵɯ ɱɢɫɟɥ ɢɥɢ ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɦ ɝɪɭɩɩɚɦ, ɛɵɬɶ ɦɨɠɟɬ ɩɨ 

ɪɚɡɥɢɱɧɵɦ ɩɪɨɫɬɵɦ ɱɢɫɥɚɦ. ȼ ɷɬɨɦ ɪɚɡɥɨɠɟɧɢɢ  ɝɪɭɩɩ ɪɚɰɢɨɧɚɥɶɧɵɯ ɱɢɫɟɥ  

ɛɵɬɶ ɧɟ ɦɨɠɟɬ, ɩɨɫɤɨɥɶɤɭ G – ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ ɢ ɩɨɷɬɨɦɭ ɜ ɧɟɣ ɧɟɬ 

ɷɥɟɦɟɧɬɨɜ ɛɟɫɤɨɧɟɱɧɨɝɨ ɩɨɪɹɞɤɚ. Ɍ.ɤ. ɧɚ ɧɢɠɧɟɦ ɫɥɨɟ ɝɪɭɩɩɵ G            

11
1 mp  ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ p1, 12

2 mp  ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ p2 , … , 1nm
np ɷɥɟɦɟɧɬ     

ɩɨɪɹɞɤɚ pn , ɬɨ ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɟ ɝɪɭɩɩɵ 
1p

C , 
2p

C , … , 
np

C  ɦɨɝɭɬ  ɛɵɬɶ 

ɩɨ ɪɚɡɧɵɦ ɩɪɨɫɬɵɦ ɱɢɫɥɚɦ p1, p2, … , pn. ɍ ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɯ             

p1, p2, … , pn – ɝɪɭɩɩ 11
1 mp  ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ p1, 12

2 mp  ɷɥɟɦɟɧɬ          

ɩɨɪɹɞɤɚ p2, … ,  1nm
np  ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ pn. Ɍ.ɤ. ɜ ɧɢɠɧɟɦ ɫɥɨɟ ɝɪɭɩɩɵ G 
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11
1 mp ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ p1, 12

2 mp  ɷɥɟɦɟɧɬ ɩɨɪɹɞɤɚ p2, … , 1nm
np  ɷɥɟɦɟɧɬ 

ɩɨɪɹɞɤɚ pn, ɬɨ ɷɬɢɯ ɦɧɨɠɢɬɟɥɟɣ m1, m2, … , mn ɲɬɭɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɍɟɨɪɟɦɚ 

ɞɨɤɚɡɚɧɚ. 
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2 Ɉɞɧɨɡɧɚчɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɝɪɭɩɩɵ ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ 

 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɢɫɫɥɟɞɭɸɬɫɹ ɨɞɧɨɡɧɚɱɧɵɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɪɭɩɩ ɩɨ 

ɧɢɠɧɟɦɭ ɫɥɨɸ. 

Ɍɟɨɪɟɦɚ 5. ɉɭɫɬɶ G – ɩɨɥɧɚɹ ɝɪɭɩɩɚ, ɜ ɤɨɬɨɪɨɣ ɫɭɳɟɫɬɜɭɟɬ ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɚɹ ɩɨɞɝɪɭɩɩɚ S ɜ ɰɟɧɬɪɟ Z(G) ɬɚɤɚɹ, ɱɬɨ G/S – ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ 

ɝɪɭɩɩɚ. Ɍɨɝɞɚ ɝɪɭɩɩɚ G ɨɞɧɨɡɧɚɱɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ. 

       Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ. ɉɭɫɬɶ ɝɪɭɩɩɚ G ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɬɟɨɪɟɦɵ. 

Ɍɚɤ ɤɚɤ ɫɭɳɟɫɬɜɭɟɬ ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɩɨɞɝɪɭɩɩɚ S ɜ ɰɟɧɬɪɟ G ɬɚɤɚɹ, ɱɬɨ      

G/S – ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ, ɬɨ ɩɨ ɩɪɟɞɥɨɠɟɧɢɸ 1 ɝɪɭɩɩɚ G ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɚ. ɉɨɫɤɨɥɶɤɭ ɩɨ ɩɪɟɞɥɨɠɟɧɢɸ 4 ɤɚɠɞɚɹ ɩɨɥɧɚɹ ɩɨɞɝɪɭɩɩɚ ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɨɣ ɝɪɭɩɩɵ G ɫɨɞɟɪɠɢɬɫɹ ɜ ɰɟɧɬɪɟ ɝɪɭɩɩɵ G, ɬɨ ɬ.ɤ.             

ɝɪɭɩɩɚ G – ɩɨɥɧɚɹ, ɬɨ ɨɧɚ ɹɜɥɹɟɬɫɹ ɚɛɟɥɟɜɨɣ. ɉɨ ɩɪɟɞɥɨɠɟɧɢɸ 2 ɩɨɥɧɚɹ 

ɚɛɟɥɟɜɚ ɝɪɭɩɩɚ G ɪɚɡɥɚɝɚɟɬɫɹ ɜ ɩɪɹɦɭɸ ɫɭɦɦɭ ɩɨɞɝɪɭɩɩ, ɢɡɨɦɨɪɮɧɵɯ 

ɚɞɞɢɬɢɜɧɨɣ ɝɪɭɩɩɟ ɪɚɰɢɨɧɚɥɶɧɵɯ ɱɢɫɟɥ ɢɥɢ ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɦ ɝɪɭɩɩɚɦ, 

ɛɵɬɶ ɦɨɠɟɬ ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɪɨɫɬɵɦ ɱɢɫɥɚɦ. ȼ ɷɬɨɦ ɪɚɡɥɨɠɟɧɢɢ ɝɪɭɩɩ 

ɪɚɰɢɨɧɚɥɶɧɵɯ ɱɢɫɟɥ  ɛɵɬɶ ɧɟ ɦɨɠɟɬ, ɩɨɫɤɨɥɶɤɭ G – ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ 

ɢ ɩɨɷɬɨɦɭ ɜ ɧɟɣ ɧɟɬ ɷɥɟɦɟɧɬɨɜ ɛɟɫɤɨɧɟɱɧɨɝɨ ɩɨɪɹɞɤɚ. Ɍ.ɟ. G ɪɚɡɥɚɝɚɟɬɫɹ ɜ 

ɩɪɹɦɭɸ ɫɭɦɦɭ ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɯ p-ɝɪɭɩɩ, ɚ ɬɚɤɚɹ ɝɪɭɩɩɚ ɨɞɧɨɡɧɚɱɧɨ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ. Ɍɟɨɪɟɦɚ ɞɨɤɚɡɚɧɚ. 

 Ɍɟɨɪɟɦɚ 6. ɉɭɫɬɶ G – ɩɨɥɧɚɹ ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ, ɬɨɝɞɚ ɨɧɚ 

ɨɞɧɨɡɧɚɱɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ. 

 Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ. ɉɭɫɬɶ ɝɪɭɩɩɚ G ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɬɟɨɪɟɦɵ. ɉɨ 

ɩɪɟɞɥɨɠɟɧɢɸ 4 ɤɚɠɞɚɹ ɩɨɥɧɚɹ ɩɨɞɝɪɭɩɩɚ ɫɥɨɣɧɨ ɤɨɧɟɱɧɨɣ ɝɪɭɩɩɵ G 

ɫɨɞɟɪɠɢɬɫɹ ɜ ɰɟɧɬɪɟ ɝɪɭɩɩɵ G, ɬɨ ɬ.ɤ. ɝɪɭɩɩɚ G – ɩɨɥɧɚɹ, ɬɨ ɨɧɚ ɹɜɥɹɟɬɫɹ 

ɚɛɟɥɟɜɨɣ. ɉɨɜɬɨɪɹɹ ɞɚɥɶɲɟ ɡɚɤɥɸɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ  ɬɟɨɪɟɦɵ 5,  ɩɨɥɭɱɢɦ 

ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɟɨɪɟɦɵ. Ɍɟɨɪɟɦɚ ɞɨɤɚɡɚɧɚ.   
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Ɍɟɨɪɟɦɚ 7. ɉɭɫɬɶ G – p-ɝɪɭɩɩɚ, ɜ ɤɨɬɨɪɨɣ Z(G) ɫɥɨɣɧɨ ɤɨɧɟɱɟɧ ɢ 

ɮɚɤɬɨɪ ɝɪɭɩɩɚ G/Z(G) ɤɨɧɟɱɧɚ. Ɍɨɝɞɚ ɝɪɭɩɩɚ G ɨɞɧɨɡɧɚɱɧɨ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬcɹ ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ.  

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ.  ɉɭɫɬɶ ɝɪɭɩɩɚ G ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɬɟɨɪɟɦɵ. 

Ɍ.ɤ. G – p-ɝɪɭɩɩɚ, ɜ ɤɨɬɨɪɨɣ Z(G) ɫɥɨɣɧɨ ɤɨɧɟɱɟɧ ɢ ɮɚɤɬɨɪ ɝɪɭɩɩɚ G/Z(G) 

ɤɨɧɟɱɧɚ, ɬɨ ɩɨ ɩɪɟɞɥɨɠɟɧɢɸ 7 ɝɪɭɩɩɚ G ɫɥɨɣɧɨ ɤɨɧɟɱɧɚ. ɉɨ ɬɟɨɪɟɦɟ 6 

ɩɨɥɭɱɚɟɦ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɟɨɪɟɦɵ. Ɍɟɨɪɟɦɚ ɞɨɤɚɡɚɧɚ. 

ɉɟɪɟɞ ɫɥɟɞɭɸɳɟɣ ɬɟɨɪɟɦɨɣ ɧɚɩɨɦɧɢɦ, ɱɬɨ ɝɪɭɩɩɚ, ɨɛɥɚɞɚɸɳɚɹ 

ɰɟɧɬɪɚɥɶɧɵɦɢ ɪɹɞɚɦɢ, ɧɚɡɵɜɚɟɬɫɹ ɧɢɥɶɩɨɬɟɧɬɧɨɣ.  

Ɍɟɨɪɟɦɚ 8. ɉɭɫɬɶ G – ɩɨɥɧɚɹ ɧɢɥɶɩɨɬɟɧɬɧɚɹ p-ɝɪɭɩɩɚ ɫ ɤɨɧɟɱɧɵɦ 

ɧɢɠɧɢɦ ɫɥɨɟɦ. Ɍɨɝɞɚ ɝɪɭɩɩɚ G ɨɞɧɨɡɧɚɱɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɧɢɠɧɟɦɭ 

ɫɥɨɸ. 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ. ɉɭɫɬɶ ɝɪɭɩɩɚ G ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɬɟɨɪɟɦɵ. 

Ɍɚɤ ɤɚɤ G – ɩɨɥɧɚɹ ɧɢɥɶɩɨɬɟɧɬɧɚɹ p-ɝɪɭɩɩɚ ɫ ɤɨɧɟɱɧɵɦ ɧɢɠɧɢɦ ɫɥɨɟɦ, ɬɨ  

ɩɨ ɩɪɟɞɥɨɠɟɧɢɸ 3 ɝɪɭɩɩɚ G ɹɜɥɹɟɬɫɹ ɫɥɨɣɧɨ ɤɨɧɟɱɧɨɣ. ɉɨ ɬɟɨɪɟɦɟ 6 

ɩɨɥɭɱɚɟɦ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɟɨɪɟɦɵ. Ɍɟɨɪɟɦɚ ɞɨɤɚɡɚɧɚ. 

Ɍɟɨɪɟɦɚ 9.  ɉɭɫɬɶ G – ɩɨɥɧɚɹ ɝɪɭɩɩɚ, ɜ ɤɨɬɨɪɨɣ Z(G) ɫɥɨɣɧɨ ɤɨɧɟɱɟɧ ɢ 

G/Z(G) – ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɝɪɭɩɩɚ, ɫɨɞɟɪɠɚɳɚɹ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɫɬɨɝɨ ɪ ɬɨɥɶɤɨ 

ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɪ-ɷɥɟɦɟɧɬɨɜ. Ɍɨɝɞɚ ɝɪɭɩɩɚ G ɨɞɧɨɡɧɚɱɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ. 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ. ɉɭɫɬɶ ɝɪɭɩɩɚ G ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɬɟɨɪɟɦɵ. 

Ɍɚɤ ɤɚɤ Z(G) ɫɥɨɣɧɨ ɤɨɧɟɱɟɧ ɢ G/Z(G) – ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɝɪɭɩɩɚ, ɫɨɞɟɪɠɚɳɚɹ 

ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɫɬɨɝɨ ɪ ɬɨɥɶɤɨ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɪ-ɷɥɟɦɟɧɬɨɜ, ɬɨ ɩɨ 

ɩɪɟɞɥɨɠɟɧɢɸ 1 ɝɪɭɩɩɚ G ɫɥɨɣɧɨ ɤɨɧɟɱɧɚ. ɉɨ ɬɟɨɪɟɦɟ 6 ɩɨɥɭɱɚɟɦ 

ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɟɨɪɟɦɵ. Ɍɟɨɪɟɦɚ ɞɨɤɚɡɚɧɚ. 

ɇɚɩɨɦɧɢɦ, ɱɬɨ ɬɨɧɤɢɦɢ ɫɥɨɣɧɨ ɤɨɧɟɱɧɵɦɢ ɝɪɭɩɩɚɦɢ ɧɚɡɵɜɚɸɬɫɹ 

ɬɚɤɢɟ ɫɥɨɣɧɨ ɤɨɧɟɱɧɵɟ ɝɪɭɩɩɵ, ɜ ɤɨɬɨɪɵɯ ɜɫɟ ɫɢɥɨɜɫɤɢɟ ɩɪɢɦɚɪɧɵɟ 

ɩɨɞɝɪɭɩɩɵ ɤɨɧɟɱɧɵ. 
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Ɍɟɨɪɟɦɚ 10. ɉɭɫɬɶ G – ɝɪɭɩɩɚ, ɜ ɤɨɬɨɪɨɣ  ɰɟɧɬɪ ɫɨɞɟɪɠɢɬ ɬɚɤɭɸ 

ɩɨɥɧɭɸ ɫɥɨɣɧɨ ɤɨɧɟɱɧɭɸ ɩɨɞɝɪɭɩɩɭ R, ɱɬɨ ɮɚɤɬɨɪ ɝɪɭɩɩɚ G/R – ɬɨɧɤɚɹ 

ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ. Ɍɨɝɞɚ ɝɪɭɩɩɚ G ɨɞɧɨɡɧɚɱɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ 

ɧɢɠɧɟɦɭ ɫɥɨɸ. 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ. ɉɭɫɬɶ ɝɪɭɩɩɚ G ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɬɟɨɪɟɦɵ. 

Ɍ.ɤ. G – ɝɪɭɩɩɚ, ɜ ɤɨɬɨɪɨɣ  ɰɟɧɬɪ ɫɨɞɟɪɠɢɬ ɬɚɤɭɸ ɩɨɥɧɭɸ ɫɥɨɣɧɨ ɤɨɧɟɱɧɭɸ 

ɩɨɞɝɪɭɩɩɭ R, ɱɬɨ ɮɚɤɬɨɪ ɝɪɭɩɩɚ G/R – ɬɨɧɤɚɹ ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ, ɬɨ ɩɨ 

ɩɪɟɞɥɨɠɟɧɢɸ 8 ɝɪɭɩɩɚ G ɹɜɥɹɟɬɫɹ ɫɥɨɣɧɨ ɤɨɧɟɱɧɨɣ. ɉɨ ɬɟɨɪɟɦɟ 6 ɩɨɥɭɱɚɟɦ 

ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɟɨɪɟɦɵ. Ɍɟɨɪɟɦɚ ɞɨɤɚɡɚɧɚ. 

 Ⱦɥɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɫɥɟɞɭɸɳɟɣ ɬɟɨɪɟɦɵ ɜɜɟɞɟɦ ɨɩɪɟɞɟɥɟɧɢɟ 

ɫɢɥɨɜɫɤɨɣ p-ɩɨɞɝɪɭɩɩɵ. Ɇɚɤɫɢɦɚɥɶɧɵɟ p-ɩɨɞɝɪɭɩɩɵ ɝɪɭɩɩ ɧɚɡɵɜɚɸɬɫɹ 

ɫɢɥɨɜɫɤɢɦɢ p-ɩɨɞɝɪɭɩɩɚɦɢ. 

Ɍɟɨɪɟɦɚ 11. ɉɭɫɬɶ G – ɝɪɭɩɩɚ, ɜ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɹɸɬɫɹ ɭɫɥɨɜɢɹ:  

ɚ) G – ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɝɪɭɩɩɚ; 

ɛ) ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɫɬɨɝɨ ɱɢɫɥɚ p ɫɭɳɟɫɬɜɭɟɬ ɬɨɥɶɤɨ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ 

ɫɢɥɨɜɫɤɢɯ p-ɩɨɞɝɪɭɩɩ; 

ɜ) ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɫɬɨɝɨ ɱɢɫɥɚ p ɫɭɳɟɫɬɜɭɟɬ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɨɞɧɚ 

ɫɢɥɨɜɫɤɚɹ p-ɩɨɞɝɪɭɩɩɚ ɜ G, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɫɥɨɣɧɨ ɤɨɧɟɱɧɨɣ ɝɪɭɩɩɨɣ. 

Ɍɨɝɞɚ ɝɪɭɩɩɚ ɨɞɧɨɡɧɚɱɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɧɢɠɧɟɦɭ ɫɥɨɸ. 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ. ɉɭɫɬɶ ɝɪɭɩɩɚ G ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɬɟɨɪɟɦɵ. 

Ɍ.ɤ. G – ɝɪɭɩɩɚ, ɜ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɹɸɬɫɹ ɭɫɥɨɜɢɹ: G – ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɝɪɭɩɩɚ, 

ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɫɬɨɝɨ ɱɢɫɥɚ p ɫɭɳɟɫɬɜɭɟɬ ɬɨɥɶɤɨ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɫɢɥɨɜɫɤɢɯ 

p-ɩɨɞɝɪɭɩɩ, ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɫɬɨɝɨ ɱɢɫɥɚ p ɫɭɳɟɫɬɜɭɟɬ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɨɞɧɚ 

ɫɢɥɨɜɫɤɚɹ p-ɩɨɞɝɪɭɩɩɚ ɜ G, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɫɥɨɣɧɨ ɤɨɧɟɱɧɨɣ ɝɪɭɩɩɨɣ, ɬɨ ɩɨ 

ɩɪɟɞɥɨɠɟɧɢɸ 9 ɝɪɭɩɩɚ G ɹɜɥɹɟɬɫɹ ɫɥɨɣɧɨ ɤɨɧɟɱɧɨɣ. Ɍɨɝɞɚ ɩɨ ɬɟɨɪɟɦɟ 6 

ɩɨɥɭɱɢɦ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɟɨɪɟɦɵ. 
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3 Ɉɩɪɟɞɟɥɟɧɢɹ, ɢɡɜɟɫɬɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 

 

ɉɪɢɜɟɞɟɦ ɢɡɜɟɫɬɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɧɚ ɧɢɯ ɜ ɪɚɛɨɬɟ  ɛɭɞɟɦ ɫɫɵɥɚɬɶɫɹ, ɤɚɤ 

ɧɚ ɩɪɟɞɥɨɠɟɧɢɹ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɧɨɦɟɪɨɦ.   

ɉɪɟɞɥɨɠɟɧɢɟ 1. (Р. Бэр [6]).   ɋɥɟɞɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɷɤɜɢɜɚɥɟɧɬɧɵ;  

ɚ) G – ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ; 

ɛ) Z(G) ɫɥɨɣɧɨ ɤɨɧɟɱɟɧ ɢ G/Z(G) – ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɝɪɭɩɩɚ, ɫɨɞɟɪɠɚɳɚɹ 

ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɫɬɨɝɨ ɪ ɬɨɥɶɤɨ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɪ-ɷɥɟɦɟɧɬɨɜ;  

ɜ) ɫɭɳɟɫɬɜɭɟɬ ɩɨɞɝɪɭɩɩɚ S ɜ ɰɟɧɬɪɟ G ɬɚɤɚɹ, ɱɬɨ S ɢ G/S – ɫɥɨɣɧɨ 

ɤɨɧɟɱɧɵɟ ɝɪɭɩɩɵ [6]. 

ɉɪɟɞɥɨɠɟɧɢɟ 2. (Ɇ. ɂ. Ʉɚɪɝɚɩɨɥɨɜ, ɘ. ɂ. Ɇɟɪɡɥɹɤɨɜ [17]). ɉɨɥɧɚɹ 

ɝɪɭɩɩɚ ɹɜɥɹɟɬɫɹ ɩɪɹɦɵɦ ɫɥɚɝɚɟɦɵɦ ɥɸɛɨɣ ɫɨɞɟɪɠɚɳɟɣ ɟё ɚɛɟɥɟɜɨɣ      

ɝɪɭɩɩɵ G. ɉɨɥɧɚɹ ɚɛɟɥɟɜɚ ɝɪɭɩɩɚ G ɪɚɡɥɚɝɚɟɬɫɹ ɜ ɩɪɹɦɭɸ ɫɭɦɦɭ ɩɨɞɝɪɭɩɩ, 

ɢɡɨɦɨɪɮɧɵɯ ɚɞɞɢɬɢɜɧɨɣ ɝɪɭɩɩɟ ɪɚɰɢɨɧɚɥɶɧɵɯ ɱɢɫɟɥ ɢɥɢ ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɢɦ 

ɝɪɭɩɩɚɦ, ɛɵɬɶ ɦɨɠɟɬ ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɪɨɫɬɵɦ ɱɢɫɥɚɦ [17]. 

ɉɪɟɞɥɨɠɟɧɢɟ 3. (ɋ. ɇ. ɑɟɪɧɢɤɨɜ [3]). Еɫɥɢ ɧɢɥɶɩɨɬɟɧɬɧɚɹ p-ɝɪɭɩɩɚ G 

ɫɨɞɟɪɠɢɬ ɥɢɲɶ ɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ, ɤɚɤɨɝɨ-ɧɢɛɭɞɶ ɨɬɥɢɱɧɨɝɨ 

ɨɬ ɟɞɢɧɢɰɵ ɩɨɪɹɞɤɚ, ɬɨ ɨɧɚ ɫɥɨɣɧɨ ɤɨɧɟɱɧɚ [3]. 

ɉɪɟɞɥɨɠɟɧɢɟ 4.  (ɋ. ɇ. ɑɟɪɧɢɤɨɜ [5]). Кɚɠɞɚɹ ɩɨɥɧɚɹ ɩɨɞɝɪɭɩɩɚ 

ɥɨɤɚɥɶɧɨ ɧɨɪɦɚɥɶɧɨɣ (ɜ ɱɚɫɬɧɨɫɬɢ, ɫɥɨɣɧɨ ɤɨɧɟɱɧɨɣ) ɝɪɭɩɩɵ G ɫɨɞɟɪɠɢɬɫɹ 

ɜ ɰɟɧɬɪɟ ɝɪɭɩɩɵ G [5]. 

ɉɪɟɞɥɨɠɟɧɢɟ 5. (Ɍɟɨɪɟɦɚ ɒɭɧɤɨɜɚ [15]). 2-ɝɪɭɩɩɚ, ɨɛɥɚɞɚɸɳɚɹ 

ɬɨɥɶɤɨ ɨɞɧɨɣ ɢɧɜɨɥɸɰɢɟɣ, ɹɜɥɹɟɬɫɹ ɥɢɛɨ ɥɨɤɚɥɶɧɨ ɰɢɤɥɢɱɟɫɤɨɣ ɝɪɭɩɩɨɣ 

(ɰɢɤɥɢɱɟɫɤɨɣ ɥɢɛɨ ɤɜɚɡɢɰɢɤɥɢɱɟɫɤɨɣ), ɥɢɛɨ ɨɛɨɛɳɟɧɧɨɣ ɝɪɭɩɩɨɣ 

ɤɜɚɬɟɪɧɢɨɧɨɜ (ɤɨɧɟɱɧɨɣ ɢɥɢ ɛɟɫɤɨɧɟɱɧɨɣ) [15]. 

ɉɪɟɞɥɨɠɟɧɢɟ 6. (Ɍɟɨɪɟɦɚ 12.5.2 ɢɡ [16]).  Кɨɧɟɱɧɚɹ p-ɝɪɭɩɩɚ, 

ɫɨɞɟɪɠɚɳɚɹ ɬɨɥɶɤɨ ɨɞɧɭ ɩɨɞɝɪɭɩɩɭ ɩɨɪɹɞɤɚ p, ɹɜɥɹɟɬɫɹ ɰɢɤɥɢɱɟɫɤɨɣ ɢɥɢ 

ɨɛɨɛɳɟɧɧɨɣ ɝɪɭɩɩɨɣ ɤɜɚɬɟɪɧɢɨɧɨɜ [16]. 
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ɉɪɟɞɥɨɠɟɧɢɟ 7. (Ɋ. Ȼɷɪ [6]).  p-ɝɪɭɩɩɚ G ɫɥɨɣɧɨ ɤɨɧɟɱɧɚ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ 

ɬɨɝɞɚ, ɤɨɝɞɚ Z(G) ɫɥɨɣɧɨ ɤɨɧɟɱɟɧ ɢ ɮɚɤɬɨɪ ɝɪɭɩɩɚ G/Z(G) ɤɨɧɟɱɧɚ [6]. 

ɉɪɟɞɥɨɠɟɧɢɟ 8. (ɋ. ɇ. ɑɟɪɧɢɤɨɜ [2]). Гɪɭɩɩɚ G ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ 

ɫɥɨɣɧɨ ɤɨɧɟɱɧɚ, ɤɨɝɞɚ  ɟɟ ɰɟɧɬɪ ɫɨɞɟɪɠɢɬ ɬɚɤɭɸ ɩɨɥɧɭɸ ɫɥɨɣɧɨ ɤɨɧɟɱɧɭɸ 

ɩɨɞɝɪɭɩɩɭ R, ɱɬɨ ɮɚɤɬɨɪ ɝɪɭɩɩɚ G/R – ɬɨɧɤɚɹ ɫɥɨɣɧɨ ɤɨɧɟɱɧɚɹ ɝɪɭɩɩɚ [2]. 

ɉɪɟɞɥɨɠɟɧɢɟ 9.  (Р. Бэр [6]). Гɪɭɩɩɚ G ɹɜɥɹɟɬɫɹ ɫɥɨɣɧɨ ɤɨɧɟɱɧɨɣ ɬɨɝɞɚ 

ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

ɚ) G – ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɝɪɭɩɩɚ; 

ɛ) ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɫɬɨɝɨ ɱɢɫɥɚ p ɫɭɳɟɫɬɜɭɟɬ ɬɨɥɶɤɨ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ 

ɫɢɥɨɜɫɤɢɯ p-ɩɨɞɝɪɭɩɩ; 

ɜ) ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɫɬɨɝɨ ɱɢɫɥɚ p ɫɭɳɟɫɬɜɭɟɬ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɨɞɧɚ 

ɫɢɥɨɜɫɤɚɹ p-ɩɨɞɝɪɭɩɩɚ ɜ G, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɫɥɨɣɧɨ ɤɨɧɟɱɧɨɣ ɝɪɭɩɩɨɣ [6]. 

ɇɚɩɨɦɧɢɦ ɧɟɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɪɚɛɨɬɟ. 

Ɉɩɪɟɞɟɥɟɧɢɟ. Гɪɭɩɩɚ G ɧɚɡɵɜɚɟɬɫɹ ɚɛɟɥɟɜɨɣ (ɤɨɦɦɭɬɚɬɢɜɧɨɣ),       

ɟɫɥɢ ab=ba ɞɥɹ ɜɫɟɯ Gba , [17].  

Ɉɩɪɟɞɟɥɟɧɢɟ. Гɪɭɩɩɚ G ɧɚɡɵɜɚɟɬɫɹ ɩɨɥɧɨɣ ɢɥɢ ɞɟɥɢɦɨɣ, ɟɫɥɢ ɞɥɹ 

ɜɫɹɤɨɝɨ ɰɟɥɨɝɨ ɱɢɫɥɚ n>0 ɢ ɥɸɛɨɝɨ ɷɥɟɦɟɧɬɚ Gg   ɭɪɚɜɧɟɧɢɟ gnx   ɢɦɟɟɬ ɜ 

ɝɪɭɩɩɟ G ɯɨɬɹ ɛɵ ɨɞɧɨ ɪɟɲɟɧɢɟ [17]. 

Ɉɩɪɟɞɟɥɟɧɢɟ. Цɟɧɬɪɨɦ Z(G) ɝɪɭɩɩɵ G ɧɚɡɵɜɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨ 

ɷɥɟɦɟɧɬɨɜ  GggxxgGx ,| , ɬ.ɟ. ɩɟɪɟɫɬɚɧɨɜɨɱɟɧ ɫ ɤɚɠɞɵɦ 

ɷɥɟɦɟɧɬɨɦ ɢɡ G [16]. 

Ɉɩɪɟɞɟɥɟɧɢɟ. ɉɨɪɹɞɤɨɦ ɷɥɟɦɟɧɬɚ a ɝɪɭɩɩɵ G ɧɚɡɵɜɚɸɬ ɧɚɢɦɟɧɶɲɟɟ 

ɰɟɥɨɟ ɱɢɫɥɨ 0m , ɬɚɤɨɟ ɱɬɨ ea m   [16]. 

Ɉɩɪɟɞɟɥɟɧɢɟ. Еɫɥɢ ɩɨɪɹɞɤɢ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɝɪɭɩɩɵ ɤɨɧɟɱɧɵ, ɬɨ ɝɪɭɩɩɚ 

ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ [18]. 

Ɉɩɪɟɞɟɥɟɧɢɟ. ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɝɪɭɩɩɚ, ɩɨɪɹɞɤɢ ɷɥɟɦɟɧɬɨɜ ɤɨɬɨɪɨɣ 

ɹɜɥɹɸɬɫɹ ɫɬɟɩɟɧɹɦɢ ɱɢɫɥɚ p, ɧɚɡɵɜɚɟɬɫɹ p-ɝɪɭɩɩɨɣ [17].  
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Ɉɩɪɟɞɟɥɟɧɢɟ. ɉɨɞɝɪɭɩɩɚ <a>, ɩɨɪɨɠɞɟɧɧɚɹ ɨɞɧɢɦ ɷɥɟɦɟɧɬɨɦ a, 

ɧɚɡɵɜɚɟɬɫɹ ɰɢɤɥɢɱɟɫɤɨɣ [17].  

Ɉɩɪɟɞɟɥɟɧɢɟ. ɇɢɠɧɢɣ ɫɥɨɣ – ɦɧɨɠɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɩɪɨɫɬɵɯ  

ɩɨɪɹɞɤɨɜ.  

Ɉɩɪɟɞɟɥɟɧɢɟ. Ɇɚɤɫɢɦɚɥɶɧɵɟ p-ɩɨɞɝɪɭɩɩɵ ɤɨɧɟɱɧɵɯ (ɚ ɱɚɫɬɨ ɢ 

ɛɟɫɤɨɧɟɱɧɵɯ) ɝɪɭɩɩ ɧɚɡɵɜɚɸɬɫɹ ɫɢɥɨɜɫɤɢɦɢ p-ɩɨɞɝɪɭɩɩɚɦɢ [17]. 

Ɉɩɪɟɞɟɥɟɧɢɟ.  Ɉɛɨɛɳɟɧɧɚɹ ɝɪɭɩɩɚ ɤɜɚɬɟɪɧɢɨɧɨɜ – ɝɪɭɩɩɚ, 

ɩɨɪɨɠɞɟɧɧɚɹ ɷɥɟɦɟɧɬɚɦɢ a, b, ɫ ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɫɨɨɬɧɨɲɟɧɢɹɦɢ 
( 1)2 1
n

a


 ‚
)2(22 


n

ab ‚ ba=ɚ-1b; n ≥ 3 [16]. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɚɛɨɬɟ ɩɨɥɭɱɟɧɵ  ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

1. Ⱦɨɤɚɡɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɝɪɭɩɩ ɩɨ ɡɚɞɚɧɧɨɦɭ 

ɧɢɠɧɟɦɭ ɫɥɨɸ, ɫɨɫɬɨɹɳɟɦɭ ɢɡ ɷɥɟɦɟɧɬɨɜ ɩɪɨɫɬɨɝɨ ɩɨɪɹɞɤɚ p, ɡɚɬɟɦ ɢɡ 

ɷɥɟɦɟɧɬɨɜ ɞɜɭɯ ɩɪɨɫɬɵɯ ɩɨɪɹɞɤɨɜ p, q ɢ, ɧɚɤɨɧɟɰ, ɢɡ ɩɪɨɢɡɜɨɥɶɧɨɝɨ 

ɡɚɞɚɧɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɷɥɟɦɟɧɬɨɜ ɩɪɨɫɬɵɯ ɩɨɪɹɞɤɨɜ p1,  p2, … , pn. 

2. ɉɨɥɭɱɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɞɧɨɡɧɚɱɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɪɭɩɩ ɩɨ 

ɧɢɠɧɟɦɭ ɫɥɨɸ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ 

ɩɪɢ ɢɡɭɱɟɧɢɢ ɤɭɪɫɚ ɬɟɨɪɢɢ ɝɪɭɩɩ. 
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