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Ɋɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɦɨɞɟɥɶ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɩɨ-
ɩɵɬɤɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɡɜɢɬɢɹ ɰɢɜɢɥɢɡɚɰɢɢ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɨɞɟɥɶ 
ɬɟɫɬɢɪɭɟɬɫɹ ɧɚ ɡɚɞɚɱɟ Ȼɟɥɥɦɚɧɚ – Ⱦɠɨɧɫɨɧɚ ɬɟɨɪɢɢ ɪɚɫɩɢɫɚɧɢɣ. Ⱥɥ-
ɝɨɪɢɬɦ ɨɩɟɪɢɪɭɟɬ ɧɟɫɤɨɥɶɤɢɦɢ ɩɨɩɭɥɹɰɢɹɦɢ. ɂɦɟɟɬ ɦɟɫɬɨ ɞɟɥɟɧɢɟ 
ɨɫɨɛɟɣ ɩɨ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɤ ɩɨɥɭ. ɉɨɩɭɥɹɰɢɢ ɦɨɝɭɬ ɜɟɫɬɢ ɦɟɠɞɭ ɫɨ-
ɛɨɣ ɜɨɣɧɵ ɫ ɰɟɥɶɸ ɡɚɯɜɚɬɚ ɧɨɜɵɯ ɨɫɨɛɟɣ, ɩɪɢɫɨɟɞɢɧɹɬɶɫɹ ɤ ɞɪɭɝɢɦ ɩɨ-
ɩɭɥɹɰɢɹɦ ɢɥɢ ɨɬɞɟɥɹɬɶɫɹ ɨɬ ɧɢɯ. 

 

 

ȼɜɟɞɟɧɢɟ. Ƚɟɧɟɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ — ɷɬɨ ɫɬɨɯɚɫɬɢɱɟɫɤɢɟ, ɷɜɪɢ-

ɫɬɢɱɟɫɤɢɟ ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɟ ɦɟɬɨɞɵ. Ʉɪɭɝ ɡɚɞɚɱ, ɞɥɹ ɪɟɲɟɧɢɹ ɤɨɬɨɪɵɯ 
ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ, ɨɱɟɧɶ ɲɢɪɨɤ. ȼ ɨɫɧɨɜɧɨɦ ɝɟɧɟɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ 

ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɨɩɬɢɦɢɡɚɰɢɢ, ɬ. ɟ. ɡɚɞɚɱ, ɜ ɤɨɬɨɪɵɯ 
ɟɫɬɶ ɧɟɤɨɬɨɪɚɹ ɮɭɧɤɰɢɹ ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɟɦɟɧɧɵɯ ),...,,(
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xxxF  ɢ ɧɟ-

ɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɥɢɛɨ ɟɺ ɦɚɤɫɢɦɭɦ, ɥɢɛɨ ɟɺ ɦɢɧɢɦɭɦ. Ɏɭɧɤɰɢɹ F  ɧɚ-
ɡɵɜɚɟɬɫɹ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɟɣ, ɚ ɩɟɪɟɦɟɧɧɵɟ — ɩɚɪɚɦɟɬɪɚɦɢ ɮɭɧɤɰɢɢ. 

ɑɬɨɛɵ ɪɟɚɥɢɡɨɜɚɬɶ ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɞɥɹ ɡɚɞɚɱɢ, ɧɟɨɛɯɨɞɢɦɨ ɫɧɚ-
ɱɚɥɚ ɜɵɛɪɚɬɶ ɩɨɞɯɨɞɹɳɭɸ ɫɬɪɭɤɬɭɪɭ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɟɺ ɪɟɲɟɧɢɣ. 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɫɬɪɭɤɬɭɪɚ. ɉɚɪɚɦɟɬɪɵ ɡɚɞɚɱɢ ɹɜɥɹɸɬɫɹ 
ɝɟɧɟɬɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɨɦ — ɝɟɧɚɦɢ. ɋɨɜɨɤɭɩɧɨɫɬɶ ɝɟɧɨɜ ɫɨɫɬɚɜɥɹɟɬ 
ɯɪɨɦɨɫɨɦɭ (ɝɟɧɨɬɢɩ). Ʉɚɠɞɚɹ ɨɫɨɛɶ ɨɛɥɚɞɚɟɬ ɫɜɨɟɣ ɯɪɨɦɨɫɨɦɨɣ, ɚ, ɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨ, ɫɜɨɢɦ ɧɚɛɨɪɨɦ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɨɱɤɭ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɨɢɫɤɚ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɪɟɲɟɧɢɣ. ɉɨɞɫɬɚɜɢɜ ɩɚɪɚɦɟɬɪɵ ɜ 
ɰɟɥɟɜɭɸ ɮɭɧɤɰɢɸ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɤɚɤɨɟ-ɬɨ ɡɧɚɱɟɧɢɟ. Ɍɨ, ɧɚɫɤɨɥɶɤɨ 
ɷɬɨ ɡɧɚɱɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɩɨɫɬɚɜɥɟɧɧɵɦ ɭɫɥɨɜɢɹɦ, ɨɩɪɟɞɟɥɹɟɬ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɭ ɨɫɨɛɢ, ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɶɸ. ɑɟɦ "ɥɭɱ-
ɲɟ" ɨɫɨɛɶ, ɬɟɦ ɜɵɲɟ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɶ. Ƚɟɧɟɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ ɪɚ-
ɛɨɬɚɸɬ ɫ ɩɨɩɭɥɹɰɢɹɦɢ — ɦɧɨɠɟɫɬɜɚɦɢ ɨɫɨɛɟɣ. ɉɨɩɭɥɹɰɢɹ — ɷɬɨ ɩɨɞ-
ɦɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɨɝɨ ɦɧɨɠɟɫɬɜɚ ɡɚɞɚɱɢ. 

ɑɚɳɟ ɜɫɟɝɨ ɯɪɨɦɨɫɨɦɚ — ɷɬɨ ɛɢɬɨɜɚɹ ɫɬɪɨɤɚ. ɇɨ ɧɟɤɨɬɨɪɵɟ ɪɟɚ-
ɥɢɡɚɰɢɢ ɢɫɩɨɥɶɡɭɸɬ ɰɟɥɨɱɢɫɥɟɧɧɨɟ ɢɥɢ ɜɟɳɟɫɬɜɟɧɧɨɟ ɤɨɞɢɪɨɜɚɧɢɟ. ȼ 
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ɡɚɞɚɱɚɯ ɬɟɨɪɢɢ ɪɚɫɩɢɫɚɧɢɣ ɤɚɠɞɨɟ ɪɚɫɩɢɫɚɧɢɟ ɦɨɠɧɨ ɡɚɞɚɬɶ ɩɟɪɟɫɬɚ-
ɧɨɜɤɨɣ. ɉɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɯɪɨɦɨɫɨɦ ɞɥɹ ɬɚɤɢɯ ɡɚɞɚɱ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨ-

ɜɚɬɶ ɩɟɪɟɫɬɚɧɨɜɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɫɩɢɫɚɧɢɹɦ. 

Ɋɚɛɨɬɚ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ ɨɫɧɨɜɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɹɞɚ 
ɨɩɟɪɚɬɨɪɨɜ ɤɪɨɫɫɢɧɝɨɜɟɪɚ ɢ ɦɭɬɚɰɢɢ, ɤɨɬɨɪɵɟ, ɢɫɩɨɥɶɡɭɹ ɞɨɩɭɫɬɢɦɵɟ 
ɝɟɧɨɬɢɩɵ «ɪɨɞɢɬɟɥɶɫɤɢɯ» ɨɫɨɛɟɣ, ɫɨɯɪɚɧɹɸɬ ɞɨɩɭɫɬɢɦɨɫɬɶ ɝɟɧɨɬɢɩɨɜ 
ɩɨɬɨɦɤɨɜ. 

ɂɦɢɬɚɰɢɹ ɝɟɧɟɬɢɱɟɫɤɢɯ ɩɪɢɧɰɢɩɨɜ — ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɨɬɛɨɪ ɪɨɞɢ-

ɬɟɥɟɣ, ɫɪɟɞɢ ɱɥɟɧɨɜ ɩɨɩɭɥɹɰɢɢ, ɫɤɪɟɳɢɜɚɧɢɟ ɢɯ ɯɪɨɦɨɫɨɦ, ɨɬɛɨɪ ɩɨ-
ɬɨɦɤɨɜ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɧɨɜɵɟ ɩɨɤɨɥɟɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɨɫɧɨɜɟ ɨɰɟɧɤɢ 

ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ — ɜɟɞɺɬ ɤ ɷɜɨɥɸɰɢɨɧɧɨɦɭ ɭɥɭɱɲɟɧɢɸ ɡɧɚɱɟɧɢɣ ɰɟ-
ɥɟɜɨɣ ɮɭɧɤɰɢɢ (ɮɭɧɤɰɢɢ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɢ) ɨɬ ɩɨɤɨɥɟɧɢɹ ɤ ɩɨɤɨɥɟ-
ɧɢɸ (Ʉɚɲɢɪɢɧɚ, 2007). 

Ɉɛɳɚɹ ɫɯɟɦɚ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ: 
1. ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɱɚɥɶɧɨɣ ɩɨɩɭɥɹɰɢɢ; 

2. ɨɰɟɧɤɚ ɨɫɨɛɟɣ ɩɨɩɭɥɹɰɢɢ (ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɢ); 

3. ɨɬɛɨɪ (ɜɵɛɨɪ ɨɫɨɛɟɣ ɞɥɹ ɫɤɪɟɳɢɜɚɧɢɹ); 
4. ɫɤɪɟɳɢɜɚɧɢɟ (ɩɨɥɭɱɟɧɢɟ ɩɨɬɨɦɤɨɜ ɧɚ ɨɫɧɨɜɟ ɪɨɞɢɬɟɥɶɫɤɢɯ 
ɨɫɨɛɟɣ); 

5. ɦɭɬɚɰɢɹ (ɢɡɦɟɧɟɧɢɟ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɨɫɨɛɟɣ); 

6. ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɣ ɩɨɩɭɥɹɰɢɢ (ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ ɨ ɬɨɦ, ɤɚ-
ɤɢɟ ɨɫɨɛɢ ɢɡ ɪɨɞɢɬɟɥɟɣ ɢ ɩɨɬɨɦɤɨɜ ɜɨɣɞɭɬ ɜ ɩɨɩɭɥɹɰɢɸ); 

7. ɟɫɥɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɤɪɢɬɟɪɢɣ ɨɫɬɚɧɨɜɚ, ɬɨ 2, ɢɧɚɱɟ — ɨɫɬɚ-
ɧɨɜ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɜɫɟ ɦɨɞɟɥɢ ɝɟɧɟɬɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ ɢɦɢɬɢɪɭɸɬ 
ɪɚɡɜɢɬɢɟ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɜɢɞɚ. ȼ ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɦɨɞɟɥɶ ɜɜɨɞɢɬɫɹ ɧɟɤɨ-
ɬɨɪɨɟ ɩɨɞɨɛɢɟ ɫɨɰɢɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ (ɞɥɹ ɢɦɢɬɚɰɢɢ ɪɚɡɜɢɬɢɹ ɰɢɜɢɥɢ-

ɡɚɰɢɢ): ɩɨɩɭɥɹɰɢɹɦ ɞɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɜ ɡɚɜɢɫɢ-

ɦɨɫɬɢ ɨɬ ɢɯ ɫɨɫɬɨɹɧɢɹ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. 

Ɇɨɞɟɥɶ ɬɟɫɬɢɪɭɟɬɫɹ ɧɚ ɤɥɚɫɫɢɱɟɫɤɨɣ ɡɚɞɚɱɟ Ȼɟɥɥɦɚɧɚ – Ⱦɠɨɧɫɨɧɚ 
ɨ ɩɟɪɟɫɬɚɧɨɜɨɱɧɨɦ ɪɚɫɩɢɫɚɧɢɢ, ɩɨɷɬɨɦɭ ɩɪɢɜɹɡɚɧɚ ɤ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɫɬɪɭɤɬɭɪɟ. Ɂɚɞɚɱɚ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɫɢɫɬɟɦɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɫɨɫɬɨɹɳɚɹ ɢɡ M ɩɪɢɛɨɪɨɜ ɢ N ɬɪɟɛɨɜɚɧɢɣ. ɉɨ-
ɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɠɞɨɝɨ ɬɪɟɛɨɜɚɧɢɹ ɨɞɢɧɚɤɨɜɚ ɢ ɫɨɜ-
ɩɚɞɚɟɬ ɫ ɧɭɦɟɪɚɰɢɟɣ ɩɪɢɛɨɪɨɜ. Ɉɱɟɪɟɞɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ 

ɨɞɢɧɚɤɨɜɚ ɞɥɹ ɜɫɟɯ ɩɪɢɛɨɪɨɜ ɢ ɡɚɞɚɺɬɫɹ ɩɟɪɟɫɬɚɧɨɜɤɨɣ ),...,.( 21 Niii=σ . 

ɇɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɪɚɫɩɢɫɚɧɢɟ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɧɵ. 

Раздел 5. Математическая теория и вычислительные методы
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Ɇɨɞɟɥɶ ɡɚɞɚɱɢ ɢɦɟɟɬ ɜɢɞ: 
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(3)

Tk — k-ɹ ɫɬɪɨɤɚ ɦɚɬɪɢɰɵ ɞɥɢɬɟɥɶɧɨɫɬɟɣ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɟɛɨɜɚ-
ɧɢɣ, ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɨɣ — ɞɥɢɬɟɥɶɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɧɚ 
ɩɪɢɛɨɪɟ ɫ ɧɨɦɟɪɨɦ k; Xj — ɫɬɨɥɛɟɰ ɦɚɬɪɢɰɵ X, ɨɩɪɟɞɟɥɹɸɳɢɣ ɧɨɦɟɪ 

ɬɪɟɛɨɜɚɧɢɹ, ɫɬɨɹɳɟɝɨ ɧɚ j-ɦ ɦɟɫɬɟ ɜ ɪɚɫɩɢɫɚɧɢɢ; ykj — ɜɪɟɦɹ ɩɪɨɫɬɨɹ k-

ɝɨ ɩɪɢɛɨɪɚ ɩɟɪɟɞ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɧɚ ɧɟɦ ɬɪɟɛɨɜɚɧɢɹ, ɫɬɨɹɳɟɝɨ ɧɚ j-ɦ 

ɦɟɫɬɟ ɜ ɪɚɫɩɢɫɚɧɢɢ; zkj — ɜɪɟɦɹ ɩɪɨɫɬɨɹ j-ɝɨ ɬɪɟɛɨɜɚɧɢɹ ɜ ɪɚɫɩɢɫɚɧɢɢ 

ɩɟɪɟɞ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɧɚ ɩɪɢɛɨɪɟ ɫ ɧɨɦɟɪɨɦ k. 

Ɂɞɟɫɶ ɪɚɜɟɧɫɬɜɚ (1) ɨɩɪɟɞɟɥɹɸɬ ɧɟɤɨɬɨɪɵɣ ɩɨɪɹɞɨɤ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɬɪɟɛɨɜɚɧɢɣ, ɬ.ɟ. ɡɚɞɚɸɬ ɪɚɫɩɢɫɚɧɢɟ. (2) ɨɩɪɟɞɟɥɹɸɬ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɨ-
ɫɬɨɟɜ ɩɪɢɛɨɪɨɜ ɢ ɬɪɟɛɨɜɚɧɢɣ ɨɬ ɩɨɪɹɞɤɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɷɬɢɯ ɬɪɟɛɨɜɚ-
ɧɢɣ. (3) — ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ, ɜɵɱɢɫɥɹɸɳɚɹ ɞɥɢɧɭ ɪɚɫɩɢɫɚɧɢɹ ɤɚɤ ɱɢɫ-
ɬɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɨɫɥɟɞɧɟɝɨ ɩɪɢɛɨɪɚ, ɤɨɬɨɪɨɟ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɞɥɢ-

ɬɟɥɶɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɧɚ ɷɬɨɦ ɩɪɢɛɨɪɟ, ɜ ɫɭɦɦɟ ɫɨ ɜɫɟɦɢ 

ɟɝɨ ɩɪɨɫɬɨɹɦɢ. ɇɚ ɩɪɨɫɬɨɢ ɜɥɢɹɟɬ ɩɨɪɹɞɨɤ ɨɛɫɥɭɠɢɜɚɧɢɹ.  
ɉɭɫɬɶ ɡɚɞɚɧ ɧɟɤɨɬɨɪɵɣ ɩɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɬ.ɟ. ɡɚɞɚɧɚ ɩɟ-

ɪɟɫɬɚɧɨɜɤɚ ),...,.( 21 Niii=σ . Ɉɧɚ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɬ ɦɚɬɪɢɰɭ X ɩɨ 

Аснина А. Я., Родькина М. Б. — МКО – 2009, т. 2, стр. 99–105

Asnina A. Y., Rodkina M. B. — MCE – 2009, v. 2, pp. 99–105

101



ɩɪɚɜɢɥɭ 
jij tX = , ɝɞɟ 

jit — ɟɞɢɧɢɱɧɵɣ ɜɟɤɬɨɪ ɫɬɨɥɛɟɰ ɫ ɟɞɢɧɢɰɟɣ ɧɚ 
ɦɟɫɬɟ ij. (Ⱥɫɧɢɧɚ ɢ Ɍɢɳɟɧɤɨɜɚ, 1982).  

Ⱥɥɝɨɪɢɬɦ. Ɉɫɨɛɶ ɜ ɚɥɝɨɪɢɬɦɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɞɧɨɣ ɯɪɨɦɨɫɨɦɨɣ, 

ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɩɟɪɟɫɬɚɧɨɜɤɨɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɩɪɟɞɟɥɺɧɧɨɦɭ ɪɚɫ-
ɩɢɫɚɧɢɸ. 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɱɚɥɶɧɵɯ ɩɨɩɭɥɹɰɢɣ ɧɟ ɮɢɤɫɢɪɨɜɚɧɨ: ɨɞɧɚ ɢɥɢ ɧɟ-
ɫɤɨɥɶɤɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɨɜ ɡɚɞɚɱɢ. Ʉɚɠɞɚɹ ɩɨɩɭɥɹɰɢɹ ɧɚɛɢɪɚ-
ɟɬɫɹ ɢɡ ɩɟɪɟɫɬɚɧɨɜɨɤ, ɫɨɫɬɚɜɥɟɧɧɵɯ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɮɭɧɤɰɢɢ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɢ ɨɫɨɛɟɣ ɜɵɫɬɭɩɚɟɬ ɮɭɧɤ-
ɰɢɹ ɜɵɱɢɫɥɟɧɢɹ ɞɥɢɧɵ ɪɚɫɩɢɫɚɧɢɹ. Ɍɚɤ ɤɚɤ ɡɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɧɚɯɨɠɞɟ-
ɧɢɢ ɪɚɫɩɢɫɚɧɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɧɵ, ɬɨ ɛɨɥɟɟ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɣ ɫɱɢɬɚ-
ɟɬɫɹ ɨɫɨɛɶ (ɪɚɫɩɢɫɚɧɢɟ), ɤɨɬɨɪɨɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɰɟɥɟ-
ɜɨɣ ɮɭɧɤɰɢɢ. 

Ɉɬɛɨɪ ɨɫɨɛɟɣ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɩɚɪ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ. ȼɫɟ ɨɫɨɛɢ ɩɨɩɭɥɹɰɢɢ ɞɟɥɹɬɫɹ ɧɚ ɞɜɟ ɝɪɭɩɩɵ ɩɨ ɩɪɢɧɚɞɥɟɠɧɨ-

ɫɬɢ ɤ ɨɩɪɟɞɟɥɺɧɧɨɦɭ ɩɨɥɭ (ɦɭɠɫɤɨɦɭ ɢɥɢ ɠɟɧɫɤɨɦɭ). ɑɟɬɧɚɹ ɩɟɪɟɫɬɚ-
ɧɨɜɤɚ ɫɱɢɬɚɟɬɫɹ ɠɟɧɫɤɨɣ ɨɫɨɛɶɸ, ɧɟɱɟɬɧɚɹ — ɦɭɠɫɤɨɣ. Ɋɨɞɢɬɟɥɶɫɤɚɹ 
ɩɚɪɚ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɞɜɭɯ ɨɫɨɛɟɣ ɪɚɡɧɨɝɨ ɩɨɥɚ, ɤɨɬɨɪɵɟ ɨɬɛɢɪɚɸɬɫɹ ɢɡ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɩɭɬɟɦ ɪɭɥɟɬɨɱɧɨɝɨ ɨɬɛɨɪɚ. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɪɨɞɢɬɟɥɟɣ ɩɪɨɢɫɯɨɞɢɬ ɫɤɪɟɳɢɜɚɧɢɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɤɨɬɨɪɨɝɨ ɩɨɥɭɱɚɸɬɫɹ ɩɨɬɨɦɤɢ. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɬɨɦɤɨɜ — ɫɥɭɱɚɣɧɚɹ ɜɟ-
ɥɢɱɢɧɚ, ɩɪɢɧɢɦɚɸɳɚɹ ɡɧɚɱɟɧɢɹ ɨɬ 1 ɞɨ 4. ɉɨɹɜɥɟɧɢɟ ɨɞɧɨɝɨ-ɞɜɭɯ ɩɨ-
ɬɨɦɤɚ ɛɨɥɟɟ ɜɟɪɨɹɬɧɨ, ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɬɪɟɯ-ɱɟɬɵɪɟɯ ɧɨɜɵɯ ɨɫɨ-
ɛɟɣ ɦɚɥɚ. ɉɨɬɨɦɤɢ ɩɨɥɭɱɚɸɬɫɹ ɭɦɧɨɠɟɧɢɟɦ ɤɜɚɞɪɚɬɚ ɨɞɧɨɣ ɢɡ ɩɟɪɟɫɬɚ-
ɧɨɜɨɤ ɧɚ ɞɪɭɝɭɸ (2 ɩɨɬɨɦɤɚ), ɚ ɬɚɤɠɟ ɩɟɪɟɦɧɨɠɟɧɢɟɦ ɩɟɪɟɫɬɚɧɨɜɨɤ (2 

ɩɨɬɨɦɤɚ). ɉɨɫɥɟ ɫɤɪɟɳɢɜɚɧɢɹ ɢ ɩɨɬɨɦɤɢ, ɢ ɪɨɞɢɬɟɥɢ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ 
ɩɨɩɭɥɹɰɢɸ, ɢɡ ɤɨɬɨɪɨɣ ɛɵɥɢ ɜɡɹɬɵ ɪɨɞɢɬɟɥɢ. ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɨɬɨɦɨɤ 
ɫɨɜɩɚɞɚɟɬ ɫ ɤɚɤɨɣ-ɥɢɛɨ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɨɫɨɛɶɸ, ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɦɭ-

ɬɚɰɢɹ ɩɭɬɟɦ ɞɜɨɣɧɨɣ ɬɪɚɧɫɩɨɡɢɰɢɢ ɞɜɭɯ ɩɪɨɢɡɜɨɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɟɪɟ-
ɫɬɚɧɨɜɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨɬɨɦɤɭ. 

Ʉɚɠɞɨɣ ɨɫɨɛɢ ɩɨɩɭɥɹɰɢɢ ɫɬɚɜɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɱɢɫɥɨ — ɟɺ ɜɨɡ-
ɪɚɫɬ. ɍ ɨɫɨɛɟɣ ɧɚɱɚɥɶɧɵɯ ɩɨɩɭɥɹɰɢɣ ɢ ɭ ɩɨɥɭɱɚɟɦɵɯ ɩɪɢ ɫɤɪɟɳɢɜɚɧɢɢ 

ɩɨɬɨɦɤɨɜ ɜɨɡɪɚɫɬ ɪɚɜɟɧ 0. Ɂɚɬɟɦ ɩɪɢ ɤɚɠɞɨɦ ɫɤɪɟɳɢɜɚɧɢɢ ɜɨɡɪɚɫɬ ɜɫɟɣ 

ɩɨɩɭɥɹɰɢɢ ɜɨɡɪɚɫɬɚɟɬ ɧɚ ɟɞɢɧɢɰɭ. 
Ʉɚɤ ɬɨɥɶɤɨ ɜɨɡɪɚɫɬ ɨɫɨɛɢ ɞɨɫɬɢɝɚɟɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɨɪɨɝɚ, ɨɧɚ ɡɚ-

ɧɨɫɢɬɫɹ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɭɸ ɤɪɢɬɢɱɟɫɤɭɸ ɨɛɥɚɫɬɶ. ɉɪɢ ɡɚɧɟɫɟɧɢɢ ɜ ɷɬɭ 
ɨɛɥɚɫɬɶ ɨɫɨɛɶ ɫɨɯɪɚɧɹɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɫɤɪɟɳɢɜɚɧɢɸ, ɧɨ ɩɨɞɜɟɪɠɟɧɚ 
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ɪɢɫɤɭ ɝɢɛɟɥɢ ɩɪɢ ɤɚɠɞɨɦ ɫɤɪɟɳɢɜɚɧɢɢ ɨɫɨɛɟɣ ɩɨɩɭɥɹɰɢɢ. ɑɟɦ ɫɬɚɪɲɟ 
ɨɫɨɛɶ ɢ ɱɟɦ ɦɟɧɶɲɟ ɟɺ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɶ, ɬɟɦ ɜɵɲɟ ɟɺ ɪɢɫɤ ɩɨɝɢɛ-

ɧɭɬɶ. ɇɚ ɤɚɠɞɨɦ ɲɚɝɟ ɪɚɡɜɢɬɢɹ ɩɨɩɭɥɹɰɢɢ ɜɨɡɦɨɠɧɚ ɝɢɛɟɥɶ ɞɨ 4-ɯ ɨɫɨ-
ɛɟɣ ɤɪɢɬɢɱɟɫɤɨɣ ɨɛɥɚɫɬɢ. 

ȼ ɤɚɠɞɨɣ ɩɨɩɭɥɹɰɢɢ ɫɚɦɚɹ ɩɪɢɫɩɨɫɨɛɥɟɧɧɚɹ ɨɫɨɛɶ ɫɱɢɬɚɟɬɫɹ ɥɢ-

ɞɟɪɨɦ. ɋɦɟɧɚ ɥɢɞɟɪɚ ɩɪɨɢɫɯɨɞɢɬ, ɟɫɥɢ ɥɢɞɟɪ ɩɨɝɢɛɚɟɬ ɢɥɢ ɩɨɹɜɥɹɟɬɫɹ 
ɛɨɥɟɟ ɩɪɢɫɩɨɫɨɛɥɟɧɧɚɹ ɨɫɨɛɶ. 

Ʌɭɱɲɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɢ (ɪɟɤɨɪɞ) ɡɚ ɜɫɟ 
ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɯɪɚɧɢɬɫɹ ɨɬɞɟɥɶɧɨ ɞɚɠɟ ɩɨɫɥɟ ɫɦɟɪɬɢ ɫɜɨɟɝɨ 

ɧɨɫɢɬɟɥɹ. 
ɉɨɩɭɥɹɰɢɹ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɪɟɯ ɫɨɫɬɨɹɧɢɹɯ: ɫɨɫɬɨɹɧɢɢ ɫɬɚ-

ɛɢɥɶɧɨɫɬɢ, ɭɩɚɞɤɚ ɢ ɩɪɨɰɜɟɬɚɧɢɹ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɬɢɯ ɫɨɫɬɨɹɧɢɣ ɜɜɨ-
ɞɹɬɫɹ ɞɜɟ ɜɟɥɢɱɢɧɵ: ɩɨɪɨɝ ɭɩɚɞɤɚ — T  ɢ ɩɨɪɨɝ ɩɪɨɰɜɟɬɚɧɢɹ — T . ɉɪɢ 

ɷɬɨɦ TT >> . 

ɉɨɩɭɥɹɰɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɬɚɛɢɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɟɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɟɺ 
ɨɫɨɛɟɣ ɩɪɢɧɚɞɥɟɠɢɬ ɨɬɪɟɡɤɭ ],[ TT , ɢ ɤɨɥɢɱɟɫɬɜɨ ɦɭɠɫɤɢɯ ɢ ɠɟɧɫɤɢɯ 
ɨɫɨɛɟɣ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɨ. 

ȿɫɥɢ ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɩɭɥɹɰɢɢ ɫɬɚɧɨɜɢɬɶɫɹ ɦɟɧɶɲɟ ɩɨɪɨɝɚ ɭɩɚɞɤɚ, 
ɢɥɢ ɱɢɫɥɨ ɨɫɨɛɟɣ ɨɞɧɨɝɨ ɩɨɥɚ ɩɪɟɜɵɲɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɨɫɨɛɟɣ ɩɪɨɬɢɜɨ-
ɩɨɥɨɠɧɨɝɨ ɩɨɥɚ ɛɨɥɟɟ ɱɟɦ ɜ 1,5 ɪɚɡɚ, ɬɨ ɩɨɩɭɥɹɰɢɹ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹ-
ɧɢɟ ɭɩɚɞɤɚ. 

ȿɫɥɢ ɠɟ ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɩɭɥɹɰɢɢ ɩɪɟɜɵɲɚɟɬ ɩɨɪɨɝ ɩɪɨɰɜɟɬɚɧɢɹ, ɬɨ 
ɩɨɩɭɥɹɰɢɹ ɩɟɪɟɯɨɞɢɬ ɜ ɫɨɫɬɨɹɧɢɟ ɩɪɨɰɜɟɬɚɧɢɹ ɢ ɫɱɢɬɚɟɬɫɹ ɩɪɢ ɷɬɨɦ ɩɟ-
ɪɟɧɚɫɟɥɟɧɧɨɣ. ɉɪɢ ɷɬɨɦ ɟɫɥɢ ɜɫɟ ɠɟ ɤɚɤɨɣ-ɬɨ ɩɨɥ ɫɢɥɶɧɨ ɩɪɟɨɛɥɚɞɚɟɬ, 
ɩɨɩɭɥɹɰɢɹ ɜɫɟ ɪɚɜɧɨ ɫɱɢɬɚɟɬɫɹ ɩɪɨɰɜɟɬɚɸɳɟɣ. 

ɉɨ ɯɨɞɭ ɚɥɝɨɪɢɬɦɚ ɤɚɠɞɚɹ ɩɨɩɭɥɹɰɢɹ ɫɬɪɟɦɢɬɫɹ ɫɨɯɪɚɧɢɬɶ ɫɜɨɟ 
ɫɨɫɬɨɹɧɢɟ ɫɬɚɛɢɥɶɧɨɫɬɢ. ɉɨɷɬɨɦɭ ɩɪɢ ɩɟɪɟɯɨɞɟ ɜ ɫɨɫɬɨɹɧɢɟ ɩɪɨɰɜɟɬɚ-
ɧɢɹ ɢɥɢ ɜ ɫɨɫɬɨɹɧɢɟ ɭɩɚɞɤɚ ɩɨɩɭɥɹɰɢɹ ɞɨɥɠɧɚ ɩɪɟɞɩɪɢɧɹɬɶ ɤɚɤɢɟ-ɥɢɛɨ 
ɞɟɣɫɬɜɢɹ ɩɨ ɜɨɡɜɪɚɳɟɧɢɸ ɫɜɨɟɣ ɫɬɚɛɢɥɶɧɨɫɬɢ. 

ɉɨɩɭɥɹɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɚɝɪɟɫɫɢɜɧɨɣ, ɬ.ɟ. ɫɤɥɨɧɧɨɣ ɤ ɜɨɣɧɟ, ɢɥɢ 

ɛɵɬɶ ɫɤɥɨɧɧɨɣ ɤ ɦɨɥɢɬɜɟ. ɋɤɥɨɧɧɨɫɬɶ ɤ ɚɝɪɟɫɫɢɢ, ɥɢɛɨ ɤ ɦɨɥɢɬɜɟ — 

ɧɚɱɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɩɭɥɹɰɢɢ (ɡɚɞɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ), ɨɧɚ ɧɟ 
ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ ɩɨɩɭɥɹɰɢɢ ɢ ɧɟ ɦɟɧɹɟɬɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɜɪɟ-
ɦɟɧɢ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɩɨɩɭɥɹɰɢɢ. ɋɤɥɨɧɧɨɫɬɶ ɜɥɢɹɟɬ ɧɚ ɜɟɪɨɹɬɧɨɫɬɶ 
ɩɪɢɧɹɬɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɪɟɲɟɧɢɹ. 

ȼ ɫɨɫɬɨɹɧɢɢ ɭɩɚɞɤɚ ɩɨɩɭɥɹɰɢɹ ɦɨɠɟɬ ɩɪɢɛɟɝɧɭɬɶ ɤ ɬɪɺɦ ɬɚɤɬɢɤɚɦ. 
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ɉɨɩɭɥɹɰɢɹ ɦɨɠɟɬ ɨɛɴɹɜɢɬɶ ɜɨɣɧɭ ɞɪɭɝɨɣ ɩɨɩɭɥɹɰɢɢ ɫ ɧɚɞɟɠɞɨɣ 

ɡɚɯɜɚɬɢɬɶ ɧɨɜɵɯ ɨɫɨɛɟɣ (ɬɚɤɨɟ ɩɨɜɟɞɟɧɢɟ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɚɝɪɟɫɫɢɜɧɵɯ 

ɩɨɩɭɥɹɰɢɢ ɢ ɩɨɩɭɥɹɰɢɣ, ɝɞɟ ɠɟɧɳɢɧ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɦɭɠ-

ɱɢɧ). ɉɨɩɭɥɹɰɢɹ-ɩɪɨɬɢɜɧɢɤ ɜɵɛɢɪɚɟɬɫɹ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ. ȼɵɛɪɚɧ-

ɧɚɹ ɩɨɩɭɥɹɰɢɹ ɦɨɠɟɬ ɫɞɚɬɶɫɹ ɢ ɩɪɢ ɷɬɨɦ ɨɬɞɚɬɶ ɱɚɫɬɶ ɫɜɨɢɯ ɨɫɨɛɟɣ ɛɟɡ 
ɜɨɟɧɧɵɯ ɩɨɬɟɪɶ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɢɥɢ ɠɟ ɩɪɢɧɹɬɶ ɜɵɡɨɜ. ɇɚ ɢɫɯɨɞ ɜɨɣɧɵ 

ɢ ɧɚ ɜɨɟɧɧɵɟ ɩɨɬɟɪɢ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɤɨɥɢɱɟɫɬɜɨ ɦɭɠɱɢɧ ɜ ɩɨɩɭɥɹ-
ɰɢɹɯ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɶ ɦɭɠɱɢɧ ɢ ɥɢɞɟɪɨɜ ɩɨɩɭɥɹɰɢɣ. ɉɨɛɟɞɢɜɲɚɹ 
ɩɨɩɭɥɹɰɢɹ ɦɨɠɟɬ ɡɚɛɪɚɬɶ ɱɚɫɬɶ ɨɫɨɛɟɣ ɩɪɨɢɝɪɚɜɲɟɣ, ɟɫɥɢ ɩɨɠɟɥɚɟɬ. 

ɉɨɩɭɥɹɰɢɹ ɦɨɠɟɬ ɩɪɢɛɟɝɧɭɬɶ ɤ ɦɨɥɢɬɜɟ (ɢɫɩɨɥɶɡɭɸɬ ɧɟ ɚɝɪɟɫɫɢɜ-
ɧɵɟ ɩɨɩɭɥɹɰɢɢ ɢ ɬɟ, ɭ ɤɨɬɨɪɵɯ ɠɟɧɳɢɧ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ, ɱɟɦ ɦɭɠ-

ɱɢɧ). ȿɫɥɢ ɦɨɥɢɬɜɚ ɛɭɞɟɬ ɭɫɥɵɲɚɧɚ, ɬɨ ɧɚ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɜɨɡɪɚɫɬɟɬ 
ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɨɬɨɦɤɨɜ ɩɪɢ ɤɚɠɞɨɦ 

ɫɤɪɟɳɢɜɚɧɢɢ ɢɥɢ ɜɨɡɪɚɫɬɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɩɨɬɨɦɤɨɜ ɨɩɪɟɞɟ-
ɥɟɧɧɨɝɨ ɩɨɥɚ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɱɢɧɵ ɩɟɪɟɯɨɞɚ ɜ ɫɨɫɬɨɹɧɢɟ ɭɩɚɞɤɚ). 

ȿɫɥɢ ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɩɭɥɹɰɢɢ ɦɟɧɶɲɟ ɩɨɪɨɝɚ ɭɩɚɞɤɚ, ɬɨ ɨɧɚ ɦɨɠɟɬ 
ɩɪɢɧɹɬɶ ɪɟɲɟɧɢɟ ɨ ɜɵɪɨɠɞɟɧɢɢ. ɉɪɢ ɷɬɨɦ ɨɧɚ ɜɵɛɢɪɚɟɬ ɞɪɭɝɭɸ ɩɨɩɭ-
ɥɹɰɢɸ ɢ ɩɪɟɞɥɚɝɚɟɬ ɟɣ ɩɪɢɧɹɬɶ ɱɚɫɬɶ ɫɜɨɢɯ ɨɫɨɛɟɣ. ȼɵɛɪɚɧɧɚɹ ɩɨɩɭɥɹ-
ɰɢɹ ɦɨɠɟɬ ɨɬɤɚɡɚɬɶɫɹ, ɚ ɦɨɠɟɬ ɩɪɢɧɹɬɶ ɱɚɫɬɶ ɨɫɨɛɟɣ ɢɥɢ ɜɫɸ ɩɨɩɭɥɹ-
ɰɢɸ. ɗɬɭ ɩɪɨɰɟɞɭɪɭ ɜɵɪɨɠɞɚɸɳɚɹɫɹ ɩɨɩɭɥɹɰɢɹ ɩɨɜɬɨɪɹɟɬ ɩɨɤɚ ɜɫɟ ɟɺ 
ɨɫɨɛɢ ɧɟ ɩɟɪɟɣɞɭɬ ɜ ɞɪɭɝɢɟ ɩɨɩɭɥɹɰɢɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɨɩɭɥɹɰɢɹ ɫɱɢɬɚɟɬ-
ɫɹ ɢɫɱɟɡɧɭɜɲɟɣ. 

ȼ ɫɥɭɱɚɟ ɩɪɨɰɜɟɬɚɧɢɹ ɩɨɩɭɥɹɰɢɢ, ɱɟɦ ɛɨɥɶɲɟ ɨɬɪɵɜ ɱɢɫɥɟɧɧɨɫɬɢ 

ɩɨɩɭɥɹɰɢɢ ɨɬ ɩɨɪɨɝɚ ɩɪɨɰɜɟɬɚɧɢɹ, ɬɟɦ ɜɵɲɟ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ 
ɱɚɫɬɶ ɩɨɩɭɥɹɰɢɢ (≈1/3) ɨɬɞɟɥɢɬɫɹ ɜɦɟɫɬɟ ɫ ɤɚɤɢɦ-ɧɢɛɭɞɶ ɦɨɥɨɞɵɦ ɥɢ-

ɞɟɪɨɦ ɢ ɨɛɪɚɡɭɟɬ ɧɨɜɭɸ ɩɨɩɭɥɹɰɢɸ. 

Ɉɫɬɚɧɨɜ ɚɥɝɨɪɢɬɦɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɫɤɪɟɳɢɜɚɧɢɣ. Ⱦɪɭ-
ɝɢɟ ɨɫɬɚɧɨɜɵ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ. 

Ɋɟɡɭɥɶɬɚɬɵ. Ⱥɥɝɨɪɢɬɦ ɛɵɥ ɩɪɨɬɟɫɬɢɪɨɜɚɧ ɧɚ ɫɢɫɬɟɦɟ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɢɡ 3-ɯ ɦɚɲɢɧ ɢ 10-ɬɢ ɪɚɛɨɬ ɫ ɦɚɬɪɢɰɟɣ ɞɥɢɬɟɥɶɧɨɫɬɟɣ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ: 
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Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɩɪɢɦɟɪɚ ɢɡɜɟɫɬɧɚ ɞɥɢɧɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɫɩɢɫɚɧɢɹ 
ɪɚɜɧɚɹ 66. ɂɡɜɟɫɬɧɨ ɬɚɤɠɟ, ɱɬɨ ɦɟɬɨɞ ɜɟɬɜɟɣ ɢ ɝɪɚɧɢɰ ɩɨɥɭɱɚɟɬ ɬɨɱɧɨɟ 
ɪɟɲɟɧɢɟ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɩɟɪɟɛɨɪɚ ɜɚɪɢɚɧɬɨɜ. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɚɥɝɨɪɢɬɦ ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɨ ɩɨɥɭɱɚɟɬ 
ɨɩɬɢɦɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɡɚ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɬɟɪɚɰɢɣ ɩɪɢ ɦɨɞɟɥɢ-

ɪɨɜɚɧɢɢ ɪɚɡɜɢɬɢɹ ɧɟɫɤɨɥɶɤɢɯ ɩɨɩɭɥɹɰɢɣ (3–4) ɧɟɛɨɥɶɲɨɣ ɱɢɫɥɟɧɧɨɫɬɢ 

(≈50 ɨɫɨɛɟɣ). 

Ɂɚɤɥɸɱɟɧɢɟ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɛɵɫɬɪɨ ɧɚɯɨ-
ɞɢɬ ɩɪɢɛɥɢɠɟɧɧɵɟ ɢ ɱɚɫɬɨ ɞɚɠɟ ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɲɟɧɢɹ ɬɟɫɬɨɜɵɯ ɡɚɞɚɱ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɟɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɬɟɨɪɢɢ ɪɚɫ-
ɩɢɫɚɧɢɣ ɤɨɧɜɟɣɟɪɧɨɝɨ ɬɢɩɚ ɢ, ɫɤɨɪɟɟ ɜɫɟɝɨ, ɬɚɤɠɟ ɞɥɹ ɪɟɲɟɧɢɹ ɞɪɭɝɢɯ 

ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɯ ɡɚɞɚɱ. 
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The genetic algorithm is used to solve Bellman-Johnson problem. The algo-

rithm is based on modeling of development of multiple populations. All indi-

viduals are divided into two gender groups: male and female. Populations 

can fight with each other to capture some individuals, merge with each other 

or form new populations by fission. 
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