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ɊȿɎȿɊȺɌ 

 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ⱥɥɝɨɪɢɬɦ ɜɵɱɢɫɥɟɧɢɹ ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨɝɨ 

ɪɚɡɛɢɟɧɢɹ ɢ ɬɨɠɞɟɫɬɜɚ ɑɚɭɧɞɢ-Ȼɭɥɥɚɪɞɚ» ɫɨɞɟɪɠɢɬ 25 ɫɬɪɚɧɢɰ ɬɟɤɫɬɚ, 15 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 7 ɪɢɫɭɧɤɨɜ, 1 ɩɪɢɥɨɠɟɧɢɟ. 

ȾɂɈɎȺɇɌɈȼɕ ɍɊȺȼɇȿɇɂə, ɎɍɇɄɐɂə ȼȿɄɌɈɊɇɈȽɈ ɊȺɁȻɂȿ-

ɇɂə, ɌɈɀȾȿɋɌȼȺ ɑȺɍɇȾɂ-ȻɍɅɅȺɊȾȺ, ɄɈɆȻɂɇȺɌɈɊɇɕɃ ȺɇȺɅɂɁ, 

ɊȿɒЁɌɈɑɇɕȿ ɉɍɌɂ, ɆȿɌɈȾ ɉȿɊȿȻɈɊȺ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɜɵɱɢɫɥɟɧɢɹ ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨɝɨ 

ɪɚɡɛɢɟɧɢɹ ɩɭɬёɦ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦ ɥɢɧɟɣɧɵɯ ɞɢɨɮɚɧɬɨɜɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɩɨɥɭ-

ɱɟɧɢɹ ɬɨɠɞɟɫɬɜ ɑɚɭɧɞɢ-Ȼɭɥɥɚɪɞɚ, ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɵɱɢɫɥɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɷɬɢɯ 

ɚɥɝɨɪɢɬɦɨɜ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɛɵɥɢ ɢɡɭɱɟɧɵ ɞɢɨɮɚɧɬɨɜɵ ɭɪɚɜɧɟɧɢɹ, ɚ ɬɚɤɠɟ 

ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɜɵɱɢɫɥɟɧɢɹ ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ ɩɭɬёɦ ɪɟ-

ɲɟɧɢɹ ɫɢɫɬɟɦ ɥɢɧɟɣɧɵɯ ɞɢɨɮɚɧɬɨɜɵɯ ɭɪɚɜɧɟɧɢɣ ɜɢɞɚ ɢ ɩɨɥɭɱɟɧɢɹ ɬɨɠɞɟɫɬɜ 

ɑɚɭɧɞɢ-Ȼɭɥɥɚɪɞɚ. 
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ȼȼȿȾȿɇɂȿ 

 

Ʉɥɚɫɫɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ ɩɟɪɟɱɢɫɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ 

ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɪɟɲɟɧɢɣ ɫɢɫɬɟɦɵ ɞɢɨɮɚɧɬɨɜɵɯ ɭɪɚɜɧɟɧɢɣ, ɚ ɝɟɨɦɟɬɪɢɱɟ-

ɫɤɢ ɨɧɚ ɪɚɜɧɚ ɱɢɫɥɭ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɰɟɥɨɱɢɫɥɟɧɧɨɝɨ ɜɟɤɬɨɪɚ ɜ ɜɢɞɟ ɥɢɧɟɣɧɵɯ 

ɤɨɦɛɢɧɚɰɢɣ ɜɟɤɬɨɪɨɜ ɫ ɰɟɥɵɦɢ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ. Ɋɚɡ-

ɥɢɱɧɵɟ ɨɛɨɛɳɟɧɢɹ ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ ɢɫɫɥɟɞɨɜɚɥɢɫɶ ɜ ɪɚɛɨɬɚɯ 

Brion M., Vergne M. (1997), Sturmfels B. (1995), Ⱥ. ȼ. ɉɭɯɥɢɤɨɜ, Ⱥ. Ƚ. ɏɨɜɚɧ-

ɫɤɢɣ (1993), A.P.Lyapin, S.Chandragiri (2019). Ɏɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ 

ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɡɚɞɚɱɚɯ ɩɟɪɟɱɢɫɥɢɬɟɥɶɧɨɝɨ ɤɨɦɛɢɧɚɬɨɪɧɨɝɨ ɚɧɚɥɢɡɚ, 

ɧɚɩɪɢɦɟɪ, ɜ ɡɚɞɚɱɚɯ ɨ ɩɭɬɹɯ Ⱦɢɤɚ. 

ȼ 1960 ɝ. Ɍ. ɑɚɭɧɞɢ ɢ Ⱦɠ. Ȼɭɥɥɚɪɞ  ɪɚɫɫɦɨɬɪɟɥɢ ɬɨɠɞɟɫɬɜɨ, ɤɨɬɨɪɨɟ 

ɜɩɨɫɥɟɞɫɬɜɢɢ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɜ ɬɟɨɪɢɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ, ɧɟɪɟɤɭɪɫɢɜɧɵɯ 

ɰɢɮɪɨɜɵɯ ɮɢɥɶɬɪɚɯ, ɜ ɬɟɨɪɢɢ ɜɟɣɜɥɟɬɨɜ, ɜ ɬɟɨɪɢɢ ɝɢɩɟɪɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 

ɮɭɧɤɰɢɣ Ƚɚɭɫɫɚ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɨɹɜɢɥɢɫɶ ɪɚɡɥɢɱɧɵɟ ɨɛɨɛɳɟɧɢɹ ɞɚɧɧɨɝɨ 

ɬɨɠɞɟɫɬɜɚ ɢ ɫɩɨɫɨɛɵ ɞɨɤɚɡɚɬɟɥɶɫɬɜ. ȼ 2019 ɝɨɞɭ ɬɨɠɟɫɬɜɨ ɑɚɭɧɞɢ-Ȼɭɥɥɚɪɞɚ 

ɛɵɥɨ ɞɨɤɚɡɚɧɨ ɞɥɹ ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ. 

ɐɟɥɶ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɚɥɝɨɪɢɬɦɨɜ ɜɵɱɢɫ-

ɥɟɧɢɹ ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ         ɩɭɬёɦ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦ ɥɢɧɟɣ-

ɧɵɯ ɞɢɨɮɚɧɬɨɜɵɯ ɭɪɚɜɧɟɧɢɣ ɜɢɞɚ      ɢ ɩɨɥɭɱɟɧɢɹ ɬɨɠɞɟɫɬɜ ɑɚɭɧɞɢ-

Ȼɭɥɥɚɪɞɚ. 
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1 Ⱦɢɨɮɚɧɬɨɜы ɭɪɚɜɧɟɧɢя ɢ ɡɚɞɚɱɚ ɨ ɱɢɫɥɟ ɪɟɲɟɬɨɱɧыɯ 

ɩɭɬɟɣ 

 

Ⱦɢɨɮɚɧɬɨɜɵɦ ɭɪɚɜɧɟɧɢɟɦ 1-ɨɣ ɫɬɟɩɟɧɢ (ɥɢɧɟɣɧɵɦ) ɫ ɧɟɢɡɜɟɫɬɧɵɦɢ 

ɧɚɡɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟ ɜɢɞɚ           , ɝɞɟ   – ɰɟɥɨɱɢɫɥɟɧɧɚɹ ɮɭɧɤɰɢɹ, ɩɟ-

ɪɟɦɟɧɧɵɟ    – ɰɟɥɵɟ. «Ⱦɢɨɮɚɧɬɨɜɵɦ» ɭɪɚɜɧɟɧɢɟ ɧɚɡɜɚɧɨ ɜ ɱɟɫɬɶ ɞɪɟɜɧɟɝɪɟ-

ɱɟɫɤɨɝɨ ɦɚɬɟɦɚɬɢɤɚ Ⱦɢɨɮɚɧɬɚ. 

ɋɚɦɨɟ ɢɡɜɟɫɬɧɨɟ ɞɢɨɮɚɧɬɨɜɨ ɭɪɚɜɧɟɧɢɟ, ɷɬɨ ɭɪɚɜɧɟɧɢɟ ɜɢɞɚ          . ɉɪɢ     ɪɟɲɟɧɢɟ ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ – ɩɢɮɚɝɨɪɨɜɵ ɬɪɨɣɤɢ. Ɍɟɨɪɟɦɚ 

Ɏɟɪɦɚ ɝɥɚɫɢɬ ɨ ɬɨɦ, ɱɬɨ ɭ ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ ɧɟɬ ɧɟɧɭɥɟɜɵɯ ɰɟɥɵɯ ɪɟɲɟɧɢɣ 

ɩɪɢ    . ɗɣɥɟɪ ɜ 1770 ɝɨɞɭ ɞɨɤɚɡɚɥ ɬɟɨɪɟɦɭ ɞɥɹ ɫɥɭɱɚɹ    , Ⱦɢɪɢɯɥɟ ɢ 

Ʌɟɠɚɧɞɪ ɜ 1825 — ɞɥɹ    , Ʌɚɦɟ — ɞɥɹ    . Ʉɭɦɦɟɪ ɩɨɤɚɡɚɥ, ɱɬɨ ɬɟɨɪɟ-

ɦɚ ɜɟɪɧɚ ɞɥɹ ɜɫɟɯ ɩɪɨɫɬɵɯ  , ɦɟɧɶɲɢɯ 100, ɡɚ ɜɨɡɦɨɠɧɵɦ ɢɫɤɥɸɱɟɧɢɟɦ ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɯ ɢɪɪɟɝɭɥɹɪɧɵɯ ɩɪɨɫɬɵɯ 37, 59, 67. ȼ 1994 ɗɧɞɪɸ ɍɚɣɥɫ ɨɤɨɧɱɚ-

ɬɟɥɶɧɨ ɞɨɤɚɡɚɥ ɷɬɭ ɬɟɨɪɟɦɭ ɞɥɹ ɜɫɟɯ    . 

Ɉɞɧɨ ɢɡ ɩɪɨɫɬɵɯ ɩɪɢɦɟɧɟɧɢɣ ɞɢɨɮɚɧɬɨɜɵɯ ɭɪɚɜɧɟɧɢɣ ɦɨɠɧɨ ɧɚɣɬɢ 

ɩɪɢ ɩɨɞɫɱɟɬɟ ɫɞɚɱɢ ɧɚ ɤɚɫɫɟ. ɇɚɩɪɢɦɟɪ, ɭ ɩɨɤɭɩɚɬɟɥɹ ɢ ɩɪɨɞɚɜɰɚ ɢɦɟɸɬɫɹ 

ɦɨɧɟɬɵ ɬɨɥɶɤɨ ɩɨ 2 ɪɭɛ. ɢ 5 ɪɭɛ. ɋɦɨɠɟɬ ɥɢ ɩɨɤɭɩɚɬɟɥɶ ɡɚɩɥɚɬɢɬɶ ɡɚ ɩɨɤɭɩɤɭ 

ɫɬɨɢɦɨɫɬɶɸ 100 ɪɭɛ.? ɗɬɚ ɡɚɞɚɱɚ ɫɜɨɞɢɬɫɹ ɤ ɪɟɲɟɧɢɸ ɥɢɧɟɣɧɨɝɨ ɞɢɨɮɚɧɬɨɜɚ 

ɭɪɚɜɧɟɧɢɹ          . 

Ɍɚɤɠɟ, ɜ ɦɟɯɚɧɢɤɟ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ ɩɪɢɤɥɚɞɧɨɣ ɦɚɬɟɦɚ-

ɬɢɤɢ ɢɦɟɧɧɨ ɜ ɰɟɥɵɯ ɱɢɫɥɚɯ. ɇɟ ɜɫɟɝɞɚ ɷɬɨ ɩɪɨɫɬɵɟ ɥɢɧɟɣɧɵɟ ɭɪɚɜɧɟɧɢɹ. 

ɋɪɟɞɢ ɭɪɚɜɧɟɧɢɣ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɦɟɯɚɧɢɤɟ ɜɫɬɪɟɱɚɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠ-

ɧɵɟ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɡɚɞɚɱɚɦ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɬɟɨɪɢɢ ɱɢɫɟɥ, ɩɨɥɭɱɢɜɲɢɟ ɧɚɡɜɚ-

ɧɢɟ «ɞɢɨɮɚɧɬɨɜ ɚɧɚɥɢɡ ɭɪɚɜɧɟɧɢɣ». 

ɉɨɞɛɨɪ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜ ɯɢɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɹɯ ɢɧɨɝɞɚ ɫɜɨɞɢɬɫɹ ɤ 

ɪɟɲɟɧɢɸ ɫɢɫɬɟɦ ɞɢɨɮɚɧɬɨɜɵɯ ɭɪɚɜɧɟɧɢɣ. 
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2 Ɏɭɧɤɰɢя ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢя ɢ ɚɥɝɨɪɢɬɦы ɟё ɜыɱɢɫ-

ɥɟɧɢя 

 

ɉɭɫɬɶ   - ɦɧɨɠɟɫɬɜɨ ɰɟɥɵɯ ɱɢɫɟɥ,                           – ɧɚɛɨɪ ɰɟɥɨɱɢɫɥɟɧɧɵɯ ɜɟɤɬɨɪɨɜ. 

Ɏɭɧɤɰɢɹ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ                                 , ɝɞɟ                              ,      – ɦɧɨɠɟɫɬɜɨ n – ɦɟɪɧɵɯ ɜɟɤɬɨɪɨɜ ɫ ɧɟɨɬɪɢɰɚɬɟɥɶ-

ɧɵɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ. ɉɪɢ        ɮɭɧɤɰɢɹ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ ɪɚɜɧɚ 

ɱɢɫɥɭ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɰɟɥɵɯ ɪɟɲɟɧɢɣ ɞɢɨɮɚɧɬɨɜɚ ɭɪɚɜɧɟɧɢɹ     , ɚ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɨɧɚ ɪɚɜɧɚ ɱɢɫɥɭ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɜɟɤɬɨɪɚ   ɜ ɜɢɞɟ ɥɢɧɟɣɧɵɯ 

ɤɨɦɛɢɧɚɰɢɣ ɜɟɤɬɨɪɨɜ ɢɡ   ɫ ɰɟɥɵɦɢ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ. 

Ɏɭɧɤɰɢɹ                           
 

ɛɵɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ [1] ɢ ɧɚɡɜɚɧɚ ɮɭɧɤɰɢɟɣ ɜɟɤɬɨɪɧɨɝɨ ɜɵɱɢɫɥɟɧɢɹ 

ɡɚɜɢɫɹɳɟɣ ɨɬ     . ɉɪɢ 

                  

ɩɨɥɭɱɢɦ:             . 
ɉɪɢ        ɮɭɧɤɰɢɹ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ               ɹɜɥɹɟɬɫɹ 

ɱɢɫɥɨɦ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɰɟɥɨɱɢɫɥɟɧɧɵɯ ɪɟɲɟɧɢɣ ɥɢɧɟɣɧɨɝɨ ɞɢɨɮɚɧɬɨɜɚ 

ɭɪɚɜɧɟɧɢɹ      (ɫɦ. [4]):                      
        

ɉɪɢ              ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ 
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ɧɚɡɵɜɚɟɦɨɣ ɮɭɧɤɰɢɟɣ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ, ɫɨɩɨɫɬɚɜɥɟɧɧɨɣ ɫ ɦɧɨɠɟɫɬɜɨɦ 

ɜɟɤɬɨɪɨɜ  , ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɜ [6]. 

ȼ ɱɚɫɬɧɨɫɬɢ, ɨɧɢ ɜɵɜɨɞɹɬ ɮɨɪɦɭɥɵ ɜɵɱɟɬɨɜ ɞɥɹ ɟɝɨ ɩɨɪɨɠɞɚɸɳɟɣ 

ɮɭɧɤɰɢɢ ɢ ɚɧɚɥɨɝ ɮɨɪɦɭɥɵ ɗɣɥɟɪɚ-Ɇɚɤɥɨɪɟɧɚ, ɜ ɤɨɬɨɪɨɣ ɮɭɧɤɰɢɹ ɜɟɤɬɨɪ-

ɧɨɝɨ ɪɚɡɛɢɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɚɤ ɞɟɣɫɬɜɢɟ ɨɩɟɪɚɬɨɪɚ Ɍɨɞɞɚ ɧɚ ɮɭɧɤɰɢɸ ɨɛɴ-

ɟɦɚ ɦɧɨɝɨɝɪɚɧɧɢɤɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɭɦɦɚ         ɜ ɰɟɥɨɱɢɫɥɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧ-

ɬɚɯ ɢɫɫɥɟɞɨɜɚɥɚɫɶ ɜ [2] ɜ ɫɜɹɡɢ ɫ ɨɛɨɛɳɟɧɢɟɦ ɬɟɨɪɟɦɵ Ɋɢɦɚɧɚ-Ɋɨɯɚ. ɋɬɪɭɤ-

ɬɭɪɧɚɹ ɬɟɨɪɟɦɚ ɞɥɹ ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ ɢ ɦɧɨɝɨɝɪɚɧɧɵɟ ɢɧɫɬɪɭ-

ɦɟɧɬɵ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɵɱɢɫɥɟɧɢɹ ɬɚɤɢɯ ɮɭɧɤɰɢɣ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

[5]. 

ɉɪɢ        ɮɭɧɤɰɢɹ          ɫɨɜɩɚɞɚɟɬ ɫ ɤɥɚɫɫɢɱɟɫɤɨɣ ɮɭɧɤɰɢɟɣ 

ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ. ɉɪɢ              ɩɨɥɭɱɢɦ ɮɭɧɤɰɢɸ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡ-

ɛɢɟɧɢɹ ɜ ɮɨɪɦɟ                              
        

ɉɭɫɬɶ             ɢ               , ɬɨɝɞɚ 

                              
        

       
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɛɥɟɦɚ ɩɨɢɫɤɚ ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ         ɹɜɥɹɟɬɫɹ ɨɛɨɛɳɟɧɢɟɦ ɤɥɚɫɫɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɫɭɦɦɢɪɨɜɚɧɢɹ ɮɭɧɤɰɢɣ 

ɞɢɫɤɪɟɬɧɨɝɨ ɚɪɝɭɦɟɧɬɚ. 

Ɇɵ ɛɭɞɟɦ ɪɟɲɚɬɶ ɫɢɫɬɟɦɵ ɞɢɨɮɚɧɬɨɜɵɯ ɭɪɚɜɧɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ 

ɩɟɪɟɛɨɪɚ. 

ɉɭɫɬɶ ɞɚɧɚ ɩɪɨɢɡɜɨɥɶɧɚɹ ɫɢɫɬɟɦɚ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ: 
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ɝɞɟ           – ɰɟɥɵɟ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɟ ɱɢɫɥɚ,                  

Ɉɩɪɟɞɟɥɢɦ ɢɧɬɟɪɜɚɥɵ, ɜ ɤɨɬɨɪɵɯ ɛɭɞɟɦ ɢɫɤɚɬɶ ɩɟɪɟɦɟɧɧɵɟ. Ɋɚɫɫɦɨɬ-

ɪɢɦ ɩɟɪɜɨɟ ɭɪɚɜɧɟɧɢɟ ɫɢɫɬɟɦɵ. Ɍɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬɵ ɢ ɫɜɨɛɨɞɧɵɣ ɱɥɟɧ ɧɟ-

ɨɬɪɢɰɚɬɟɥɶɧɵ, ɚ ɪɟɲɟɧɢɹ ɬɚɤɠɟ ɢɳɟɦ ɜ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɱɢɫɥɚɯ, ɬɨ ɡɚɦɟɬɢɦ, 

ɱɬɨ    ɦɟɧɹɟɬɫɹ: 

ɨɬ 0 ɞɨ       ,  ɨɬ 0 ɞɨ      , …, ɨɬ 0 ɞɨ      . 
Ⱥɧɚɥɨɝɢɱɧɨ ɩɨɥɭɱɢɦ, ɱɬɨ    ɦɟɧɹɟɬɫɹ:  

ɨɬ 0 ɞɨ       ,  ɨɬ 0 ɞɨ      , …, ɨɬ 0 ɞɨ      ,…, 

…, 

ɢ ɧɚɤɨɧɟɰ,    ɦɟɧɹɟɬɫɹ:  

ɨɬ 0 ɞɨ       ,  ɨɬ 0 ɞɨ      , …, ɨɬ 0 ɞɨ      . 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɦɟɠɭɬɤɢ, ɜ ɤɨɬɨɪɵɯ ɛɭɞɟɦ ɢɫ-

ɤɚɬɶ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɞɢɨɮɚɧɬɨɜɵɯ ɭɪɚɜɧɟɧɢɣ:                                      
                                     

                                     …                                      
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Ɋɢɫɭɧɨɤ 1 - Ɇɧɨɠɟɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɦ ɢɫɤɚɬɶ ɪɟɲɟɧɢɹ ɞɢɨɮɚɧɬɨɜɚ ɭɪɚɜɧɟɧɢɹ 

ȼ ɞɚɧɧɨɦ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɟ (ɫɦ. Ɋɢɫ. 1) ɧɚɯɨɞɹɬɫɹ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɰɟɥɵɟ 

ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɟ ɪɟɲɟɧɢɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ.                                  

 
Ɋɢɫɭɧɨɤ 2 – ɇɚɛɨɪ ɜɟɤɬɨɪɨɜ           

Ɂɚɩɢɲɟɦ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɚɣɞɟɦ ɟɟ ɪɟɲɟɧɢɹ ɦɟɬɨɞɨɦ 

Ƚɚɭɫɫɚ:                        
ȼɵɪɚɡɢɦ      : 
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Ɂɚɦɟɧɢɦ    ɧɚ  , ɩɨɥɭɱɢɦ: 

                         
ɍ ɷɬɨɣ ɫɢɫɬɟɦɵ ɧɟɫɤɨɥɶɤɨ ɪɟɲɟɧɢɣ ɜ ɰɟɥɵɯ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɱɢɫɥɚɯ. 

ɉɪɢ               , ɩɪɢ               . ɉɪɢ ɞɪɭɝɢɯ     ɪɟɲɟɧɢɹ ɧɟ ɥɟɠɚɬ ɜ 

ɧɟɨɬɪɢɰɚɬɟɥɶɧɨɦ ɨɤɬɚɧɬɟ. 

         ɨɡɧɚɱɚɟɬ, ɱɬɨ ɢɡ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɜ ɬɨɱɤɭ        ɦɨɠɧɨ ɩɨ-

ɩɚɫɬɶ, ɢɫɩɨɥɶɡɭɹ 4 ɲɚɝɚ    ɢ 3 ɲɚɝɚ   :

 
Ɋɢɫɭɧɨɤ 3 – ɇɚɛɨɪ ɜɟɤɬɨɪɨɜ                        ɨɡɧɚɱɚɟɬ, ɱɬɨ ɢɡ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɜ ɬɨɱɤɭ        ɦɨɠɧɨ ɩɨ-

ɩɚɫɬɶ ɢɫɩɨɥɶɡɭɹ 2 ɲɚɝɚ   , 1 ɲɚɝ    ɢ 1 ɲɚɝ   : 
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Ɋɢɫɭɧɨɤ 4 – ɇɚɛɨɪ ɜɟɤɬɨɪɨɜ          
ɉɟɪɟɫɬɚɜɥɹɹ ɦɟɫɬɚɦɢ ɲɚɝɢ ɜ ɧɚɛɨɪɚɯ                ɢ         , 

ɧɚɣɞɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɫɟɯ ɩɭɬɟɣ:                                          
Ɋɟɚɥɢɡɚɰɢя ɚɥɝɨɪɢɬɦɚ ɧɚ яɡыɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя C#: 

ȼ ɩɪɨɝɪɚɦɦɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɤɥɚɫɫ SLAU, ɭ ɤɨɬɨɪɨɝɨ ɫɥɟɞɭɸɳɢɟ ɩɨɥɹ: 

ɐɟɥɨɱɢɫɥɟɧɧɚɹ ɩɟɪɟɦɟɧɧɚɹ ColumnCount, ɨɬɜɟɱɚɸɳɚɹ ɡɚ ɤɨɥɢɱɟɫɬɜɨ 

ɫɬɨɥɛɰɨɜ ɋɅɍ; 

ɐɟɥɨɱɢɫɥɟɧɧɚɹ ɩɟɪɟɦɟɧɧɚɹ RowCount, ɨɬɜɟɱɚɸɳɚɹ ɡɚ ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɨɤ 

ɋɅɍ; 

Ⱦɜɭɦɟɪɧɵɣ ɦɚɫɫɢɜ Matrix ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɋɅɍ; 

Ɇɚɫɫɢɜ Vector – ɫɜɨɛɨɞɧɵɣ ɜɟɤɬɨɪ ( ); 

Ʉɨɧɫɬɪɭɤɬɨɪ ɫ ɩɚɪɚɦɟɬɪɚɦɢ SLAU (string Path) ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɱɢ-

ɬɵɜɚɧɢɹ        ; 

Ɇɟɬɨɞ RangeOfValidValues() ɧɚɯɨɞɢɬ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ 

ɞɥɹ ɜɫɟɯ x; 

Ɇɟɬɨɞ SearchValidSolutions ɩɟɪɟɛɢɪɚɟɬ ɜɫɟ n ɜɟɤɬɨɪɨɜ ɢɡ ɨɛɥɚɫɬɢ ɞɨ-

ɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɢ ɜɨɡɜɪɚɳɚɟɬ ɫɩɢɫɨɤ ɜɟɤɬɨɪɨɜ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɋɅɍ 
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Ɇɟɬɨɞ Factorial ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɮɚɤɬɨɪɢɚɥɚ; 

Ɇɟɬɨɞ FunctionVectorSplitting ɜɵɱɢɫɥɹɟɬ ɮɭɧɤɰɢɸ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟ-

ɧɢɹ; 

CheckSolution – ɩɪɨɜɟɪɹɟɬ, ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɥɢ ɤɨɧɤɪɟɬɧɵɣ ɜɟɤɬɨɪ ɪɟɲɟ-

ɧɢɸ (ɩɨɞɫɬɚɜɥɹɟɬ ɜ ɢɫɯɨɞɧɭɸ ɋɅɍ); 

Ɍɚɤɠɟ, ɜ ɩɪɨɝɪɚɦɦɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɥɚɫɫ Program, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ 

ɝɥɚɜɧɭɸ ɮɭɧɤɰɢɸ Main. ȼ ɮɭɧɤɰɢɢ Main ɜɵɡɵɜɚɸɬɫɹ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟ-

ɬɨɞɵ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɞɢɬɫɹ ɧɚ ɷɤɪɚɧ ɢɧɮɨɪɦɚɰɢɹ. 
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3 Ɍɨɠɞɟɫɬɜɨ ɑɚɭɧɞɢ-Ȼɭɥɥɚɪɞɚ 

 

ȼ 1960 ɝ. Ɍ. ɑɚɭɧɞɢ ɢ Ⱦɠ. Ȼɭɥɥɚɪɞ ɜ [7] ɪɚɫɫɦɨɬɪɟɥɢ ɬɨɠɞɟɫɬɜɨ, ɜ ɤɨ-

ɬɨɪɨɦ ɞɥɹ ɤɚɠɞɵɯ         ɬɚɤɢɯ, ɱɬɨ         ɢ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɰɟɥɵɯ    ɢ    ɫɩɪɚɜɟɞɥɢɜɨ: 

                                                               
       

     

ɗɬɨ ɬɨɠɞɟɫɬɜɨ ɜɩɨɫɥɟɞɫɬɜɢɢ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɜ ɬɟɨɪɢɢ ɚɩɩɪɨɤɫɢɦɚ-

ɰɢɣ, ɧɟɪɟɤɭɪɫɢɜɧɵɯ ɰɢɮɪɨɜɵɯ ɮɢɥɶɬɪɚɯ [8], ɜ ɬɟɨɪɢɢ ɜɟɣɜɥɟɬɨɜ [9], ɜ ɬɟɨɪɢɢ 

ɝɢɩɟɪɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ Ƚɚɭɫɫɚ. ɉɨɞɪɨɛɧɵɣ ɨɛɡɨɪ, ɜɤɥɸɱɚɸɳɢɣ ɪɚɡ-

ɥɢɱɧɵɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɨɞɧɨɦɟɪɧɨɝɨ ɫɥɭɱɚɹ ɢ ɦɧɨɝɨɦɟɪɧɵɯ ɚɧɚɥɨɝɨɜ ɷɬɨɝɨ 

ɬɨɠɞɟɫɬɜɚ, ɛɵɥ ɞɚɧ ɜ [10], [11] ɢ [12]. ȼ [13] ɚɧɚɥɨɝɢɱɧɵɟ ɬɨɠɞɟɫɬɜɚ ɛɵɥɢ 

ɩɨɥɭɱɟɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɩɪɨɢɡɜɨɞɹɳɢɯ ɮɭɧɤɰɢɣ ɢ ɫɜɨɣɫɬɜ ɤɨɦ-

ɩɨɡɢɰɢɢ Ⱥɞɚɦɚɪɚ ɤɪɚɬɧɵɯ ɫɬɟɩɟɧɧɵɯ ɪɹɞɨɜ. 

ȼ ɫɬɚɬɶɟ [1] ɛɵɥ ɩɪɟɞɥɨɠɟɧ ɚɧɚɥɨɝ ɮɨɪɦɭɥɵ ɑɚɭɧɞɢ-Ȼɭɥɥɚɪɞɚ ɞɥɹ 

ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ. 

ɉɪɢɦɟɪ 1. 

ɉɭɫɬɶ          , ɬɨɝɞɚ: 

                                            
      

     

                                                                                                       
 

Ɍɟɨɪɟɦɚ [17]. ȿɫɥɢ           ɢ                  
, ɬɨɝɞɚ ɞɥɹ ɥɸ-

ɛɨɝɨ                ɢɦɟɟɬ ɦɟɫɬɨ ɬɨɠɞɟɫɬɜɨ 
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Ɂɚɦɟɬɢɦ, ɱɬɨ ɩɪɢ               ɩɨɥɭɱɚɟɬɫɹ ɦɧɨɝɨɦɟɪɧɨɟ ɬɨɠɞɟ-

ɫɬɜɨ ɑɚɭɧɞɢ-Ȼɭɥɥɚɪɞɚ: 

                           
        

       
 

ɝɞɟ ɞɜɨɣɧɨɟ ɧɟɪɚɜɟɧɫɬɜɨ       ɨɡɧɚɱɚɟɬ, ɱɬɨ                     
ɉɪɢɦɟɪ 2. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɚɛɨɪ ɢɡ ɬɪёɯ ɜɟɤɬɨɪɨɜ:                         ɢ ɤɨ-

ɧɭɫ K, ɧɚɬɹɧɭɬɵɣ ɧɚ ɷɬɢ ɜɟɤɬɨɪɚ:                              . Ɍɨɝɞɚ ɬɨ-

ɠɞɟɫɬɜɨ ɑɚɭɧɞɢ-Ȼɭɥɥɚɪɞɚ ɢɦɟɟɬ ɜɢɞ:                                                            
              

Ɋɚɫɫɦɨɬɪɢɦ ɩɟɪɜɨɟ ɫɥɚɝɚɟɦɨɟ                        
Ɋɚɫɫɦɨɬɪɢɦ ɞɜɚ ɤɨɧɭɫɚ:            ɢ ɤɨɧɭɫ     , ɝɞɟ             . ȼ ɢɯ ɩɟɪɟɫɟɱɟɧɢɢ ɛɭɞɟɬ ɬɨɥɶɤɨ ɲɟɫɬɶ ɬɨɱɟɤ ɫ ɰɟɥɵɦɢ ɤɨɨɪɞɢɧɚ-

ɬɚɦɢ: (0,0), (0,1), (0,2), (0,3), (2,2), (2,3). ȼ ɷɬɢɯ ɬɨɱɤɚɯ ɨɛɟ ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨ-

ɝɨ ɪɚɡɛɢɟɧɢɹ ɧɟ ɪɚɜɧɵ ɧɭɥɸ. 
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Ɋɢɫɭɧɨɤ 5 - Ʉɨɧɭɫ    

ȼɵɱɢɫɥɢɦ                    ɜ ɷɬɢɯ ɬɨɱɤɚɯ:                                                                                                                                                                                                                                         
Ɋɚɫɫɦɨɬɪɢɦ ɜɬɨɪɨɟ ɫɥɚɝɚɟɦɨɟ:                        
Ɋɚɫɫɦɨɬɪɢɦ ɞɜɚ ɤɨɧɭɫɚ:            ɢ ɤɨɧɭɫ     , ɝɞɟ             . ȼ ɢɯ ɩɟɪɟɫɟɱɟɧɢɢ ɛɭɞɟɬ ɬɨɥɶɤɨ ɜɨɫɟɦɶ ɬɨɱɟɤ ɫ ɰɟɥɵɦɢ ɤɨɨɪɞɢɧɚ-
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ɬɚɦɢ: (0, 0), (1, 0), (2, 0), (3, 0), (4, 0), (2, 2), (3, 2), (4, 2). ȼ ɷɬɢɯ ɬɨɱɤɚɯ ɨɛɟ 

ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ ɧɟ ɪɚɜɧɵ ɧɭɥɸ. 

 

Ɋɢɫɭɧɨɤ 6 - Ʉɨɧɭɫ    

ȼɵɱɢɫɥɢɦ                    ɜ ɷɬɢɯ ɬɨɱɤɚɯ:                                                                                                                                                                                                                                                                                                                                
Ɋɚɫɫɦɨɬɪɢɦ ɬɪɟɬɶɟ ɫɥɚɝɚɟɦɨɟ                        
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Ɋɚɫɫɦɨɬɪɢɦ ɞɜɚ ɤɨɧɭɫɚ:            ɢ ɤɨɧɭɫ     , ɝɞɟ             . ȼ ɢɯ ɩɟɪɟɫɟɱɟɧɢɢ ɛɭɞɟɬ ɬɨɥɶɤɨ ɞɜɚɞɰɚɬɶ ɬɨɱɟɤ ɫ ɰɟɥɵɦɢ ɤɨɨɪɞɢ-

ɧɚɬɚɦɢ: (0, 0), (0, 1), (0, 2), (0, 3), (1, 0), (1, 1), (1, 2), (1, 3), (2, 0), (2, 1), (2, 2), 

(2, 3), (3, 0), (3, 1), (3, 2), (3, 3), (4, 0), (4, 1), (4, 2), (4, 3). ȼ ɷɬɢɯ ɬɨɱɤɚɯ ɨɛɟ 

ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ ɧɟ ɪɚɜɧɵ ɧɭɥɸ. 

 

Ɋɢɫɭɧɨɤ 7 - Ʉɨɧɭɫ    

ȼɵɱɢɫɥɢɦ                    ɜ ɷɬɢɯ ɬɨɱɤɚɯ:                                                                                                                                                                                                                                                                                                                                                                                                       
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ȼ ɢɬɨɝɟ, ɩɨɥɭɱɢɦ:                                                                                                                                                                                                                                                                                                                                                                                                                               . 
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ɁȺɄɅɘɑȿɇɂȿ 

 

Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: 

ɂɡɭɱɟɧɵ ɞɢɨɮɚɧɬɨɜɵ ɭɪɚɜɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɜɵɱɢɫ-
ɥɟɧɢɹ ɮɭɧɤɰɢɢ ɜɟɤɬɨɪɧɨɝɨ ɪɚɡɛɢɟɧɢɹ         ɩɭɬёɦ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦ ɥɢɧɟɣ-
ɧɵɯ ɞɢɨɮɚɧɬɨɜɵɯ ɭɪɚɜɧɟɧɢɣ ɜɢɞɚ      ɢ ɩɨɥɭɱɟɧɢɹ ɬɨɠɞɟɫɬɜ ɑɚɭɧɞɢ-
Ȼɭɥɥɚɪɞɚ. 
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ɉɊɂɅɈɀȿɇɂȿ 

Program.cs 

using System; 

using System.Collections.Generic; 

 

namespace ConsoleApp1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            SLAU sLAU = new SLAU("File.txt"); 

            int[] rangeOfValidVAlues = 

sLAU.RangeOfValidValues(); 

            List<int[]> validValues = 

sLAU.SearchValidSolutions(rangeOfValidVAlues); 

            if (validValues.Count != 0) 

            { 

                sLAU.Print(validValues); 

                Console.WriteLine($"Фɭɧɤɰɢɹ ɜɟɬɨɪɧɨɝɨ 
ɪɚɡɛɢɟɧɢɹ φ ɪɚɜɧɚ {sLAU.FunctionVectorSplitting(validValues)}"); 

            } 

            else 

            { 

                Console.WriteLine("Рɟɲɟɧɢɣ ɧɟɬ."); 
            } 

        } 

    } 

} 

SLAU.cs 

using System; 

using System.Collections.Generic; 

using System.IO; 

using System.Linq; 

using System.Text; 

using static System.Math; 

 

namespace ConsoleApp1 

{ 

    public class SLAU 

    { 

        int ColumnCount { get; set; } 

        int RowCount { get; set; } 

        int[,] Matrix; 

        int[] Vector; 

        public SLAU() 

        { 

            ColumnCount = 0; 

            RowCount = 0; 

            Matrix = null; 

            Vector = null; 

        } 
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        public SLAU(string Path) 

        { 

            using (StreamReader sr = new StreamReader(Path)) 

            { 

                string[] buf; 

                string data = sr.ReadToEnd(); 

                buf = data.Trim().Split('\n').Where(s => s 

!= "" && s != "\r").ToArray(); 

                RowCount = buf.Length; 

                ColumnCount = buf[0].Trim().Split(' 

').Length - 1; 

                Matrix = new int[RowCount, ColumnCount]; 

                Vector = new int[RowCount]; 

                for (int i = 0; i < RowCount; i++) 

                { 

                    var arr = buf[i].Trim().Split(' '); 

                    for (int j = 0; j < ColumnCount; j++) 

                    { 

                        Matrix[i, j] = Con-

vert.ToInt32(arr[j]); 

                    } 

                    Vector[i] = Con-

vert.ToInt32(arr[ColumnCount]); 

                } 

            } 

        } 

 

        public int[] RangeOfValidValues() 

        { 

            int[] result = new int[ColumnCount]; 

            double min = int.MaxValue; 

            for (int i = 0; i < ColumnCount; i++) 

            { 

                min = int.MaxValue; 

                for (int j = 0; j < RowCount; j++) 

                { 

                    if (Matrix[j, i] != 0) 

                    { 

                        if (min > (Vector[j] / Matrix[j, 

i])) 

                        { 

                            min = Vector[j] / Matrix[j, i]; 

                        } 

                    } 

                } 

                result[i] = (int)min; 

            } 

            return result; 

        } 

 

        bool CheckSolution(int[] x) 

        { 
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            int sum; 

            for (int i = 0; i < RowCount; i++) 

            { 

                sum = 0; 

                for (int j = 0; j < ColumnCount; j++) 

                { 

                    sum += x[j] * Matrix[i, j]; 

                } 

                if (sum != Vector[i]) 

                { 

                    return false; 

                } 

            } 

            return true; 

        } 

 

        public List<int[]> SearchValidSolutions(int[] range) 

        { 

            int[] xVect = new int[ColumnCount]; 

            int ind = 0; 

            List<int[]> res = new List<int[]>(); 

 

            try 

            { 

                while (true) 

                { 

                    for (int i = ColumnCount - 1; i > -2; i-

-) 

                    { 

                        xVect[i] += 1; 

                        if (xVect[i] <= range[i]) 

                        { 

                            break; 

                        } 

                        else 

                        { 

                            xVect[i] = 0; 

                            continue; 

                        } 

                    } 

 

                    //for (int i = 0; i < ColumnCount; i++) 

// Вɫɟ ɜɟɤɬɨɪɚ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦыɯ ɪɟɲɟɧɢɣ 
                    //{ 

                    //    Console.Write("{0} ", xVect[i]); 

                    //} 

                    //Console.WriteLine(); 

 

                    if (CheckSolution(xVect)) 

                    { 

                        res.Add((int[])xVect.Clone()); 

                    } 
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                } 

            } 

            catch (System.IndexOutOfRangeException) 

            { 

            } 

 

            return res; 

        } 

 

        public int Factorial(int n) 

        { 

            if (n == 1) 

            { 

                return 1; 

            } 

            else 

            { 

                return Factorial(n - 1) * n; 

            } 

        } 

 

        int MemberVectorSplitting(int[] vector) 

        { 

            int sum = 0; 

            int factorial = 1; 

            foreach (var item in vector) 

            { 

                sum += item; 

                if (item != 0) factorial *= Factorial(item); 

            } 

            return Factorial((int)sum) / factorial; 

        } 

        public int FunctionVectorSplitting(List<int[]> 

validValues) 

        { 

            int result = 0; 

            foreach (var vector in validValues) 

            { 

                 

                result += MemberVectorSplitting(vector); 

            } 

            return result; 

        } 

 

        public void Print(List<int[]> validValues) 

        { 

            int k = 1; 

            char zero = '\u2080'; 

            List<char>indexes = new List<char>(); 

            indexes.Add((char)(zero)); 

            int countDigit; 

            foreach (var item in validValues) 
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            { 

                countDigit = k.ToString().Length; 

                if (countDigit > indexes.Count) 

                { 

                    indexes[countDigit - 2] = (char)(zero + 

1); 

                    indexes.Add((char)(zero - 1)); 

                } 

                string indRes = ""; 

                for (int i = countDigit - 1; i < countDigit; 

i++) 

                { 

                    indexes[i]++; 

                } 

                Console.WriteLine($"{k})"); 

                for (int i = 0; i < item.Length; i++) 

                { 

                    Console.WriteLine($"X{i + 1} = 

{item[i]}"); 

                } 

                k++; 

                foreach (var symb in indexes) 

                { 

                    indRes += symb; 

                } 

                Console.OutputEncoding = Encoding.Unicode; 

                Console.WriteLine($"φ{indRes} = 
{MemberVectorSplitting(item)}\n"); 

            } 

        } 

 

    } 

} 




