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ɍȾɄ 519.8 
 
ɋɨɫɬɚɜɢɬɟɥɶ ɀ.Ɍ. ɀɭɫɭɛɚɥɢɟɜ 
 

Ɋɟɰɟɧɡɟɧɬ 
Ⱦɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ С.А. Филиɫɬ 

 
 

Ɇɧɨɝɨɦɟɪɧɚя ɨɩɬɢɦɢɡɚɰɢя ɦɟɬɨɞɚɦɢ ɧɭɥɟɜɨɝɨ ɩɨɪяɞɤɚ: ɦɟ-
ɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɡɚɧɹɬɢɹɦ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ɇɟ-
ɬɨɞɵ ɨɩɬɢɦɢɡɚɰɢɢ» / ɘɝɨ-Ɂɚɩ. ɝɨɫ. ɭɧ-ɬ; ɫɨɫɬ.: ɀ.Ɍ. ɀɭɫɭɛɚɥɢɟɜ. 
Ʉɭɪɫɤ, 2017. – 16 ɫ.: ɢɥ. 4, ɬɚɛɥ. 1.– Ȼɢɛɥɢɨɝɪ.: ɫ. 16. 

 
 
Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɦɟɬɨɞɵ ɩɨɢɫɤɚ ɛɟɡɭɫɥɨɜɧɨɝɨ ɦɢɧɢɦɭɦɚ ɮɭɧɤɰɢɢ ɧɟ-

ɫɤɨɥɶɤɢɯ ɩɟɪɟɦɟɧɧɵɯ ɦɟɬɨɞɚɦɢ ɧɭɥɟɜɨɝɨ ɩɨɪɹɞɤɚ, ɚ ɬɚɤɠɟ ɚɥɝɨɪɢɬɦɵ ɢɯ ɱɢɫ-
ɥɟɧɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɗȼɆ. ɉɪɢɜɨɞɹɬɫɹ ɡɚɞɚɧɢɹ ɞɥɹ ɭɩɪɚɠɧɟɧɢɣ. 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɝɪɚɦɦɵ, ɭɬɜɟɪ-
ɠɞɟɧɧɨɣ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɨɛɴɟɞɢɧɟɧɢɟɦ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ  
«ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ». 

ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɞɝɨɬɨɜɤɢ 
 09.04.01  ɞɧɟɜɧɨɣ ɢ ɡɚɨɱɧɨɣ ɮɨɪɦ ɨɛɭɱɟɧɢɹ. 

 
 

 
 
 
 
 

Ɍɟɤɫɬ ɩɟɱɚɬɚɟɬɫɹ ɜ ɚɜɬɨɪɫɤɨɣ ɪɟɞɚɤɰɢɢ 
 
 
 
 

ɉɨɞɩɢɫɚɧɨ ɜ ɩɟɱɚɬɶ               . Ɏɨɪɦɚɬ 6084 1/16. 
 ɍɫɥ. ɩɟɱ. ɥ.     . ɍɱ.-ɢɡɞ. ɥ.             . Ɍɢɪɚɠ 30 ɷɤɡ. Ɂɚɤɚɡ          . Ȼɟɫɩɥɚɬɧɨ. 

ɘɝɨ-Ɂɚɩɚɞɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ. 
305040, ɝ. Ʉɭɪɫɤ, ɭɥ. 50 ɥɟɬ Ɉɤɬɹɛɪɹ, 94.. 



1. Ɉɛɳɢɟ ɫɜɟɞɟɧɢя ɨ ɦɟɬɨɞɚɯ ɩɪяɦɨɝɨ ɩɨɢɫɤɚ 
 

Ɇɟɬɨɞɵ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɧɚ ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɛɟɡɭɫɥɨɜɧɨɣ ɨɩɬɢ-
ɦɢɡɚɰɢɢ, ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɲɢɪɨɤɢɯ ɤɥɚɫɫɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɢɩɨɦ ɢɫɩɨɥɶɡɭɟɦɨɣ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɦɟɬɨɞɚ ɢɧɮɨɪ-
ɦɚɰɢɢ. 

1. Ɇɟɬɨɞɵ ɩɪɹɦɨɝɨ ɩɨɢɫɤɚ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɜɵɱɢɫɥɟɧɢɢ ɬɨɥɶɤɨ 
ɡɧɚɱɟɧɢɣ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ. 

2. Ƚɪɚɞɢɟɧɬɧɵɟ ɦɟɬɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɨɱɧɵɟ ɡɧɚɱɟ-
ɧɢɹ ɩɟɪɜɵɯ ɩɪɨɢɡɜɨɞɧɵɯ  Xf . 

3. Ɇɟɬɨɞɵ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ, ɜ ɤɨɬɨɪɵɯ ɧɚɪɹɞɭ ɫ ɩɟɪɜɵɦɢ ɩɪɨɢɡ-
ɜɨɞɧɵɦɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɠɟ ɜɬɨɪɵɟ ɩɪɨɢɡɜɨɞɧɵɟ ɮɭɧɤɰɢɢ  Xf . 

ȼ ɦɟɬɨɞɚɯ ɩɪɹɦɨɝɨ (ɢɥɢ ɦɟɬɨɞɚɯ ɧɭɥɟɜɨɝɨ ɩɨɪɹɞɤɚ) ɢɫɩɨɥɶɡɭɸɬ 
ɢɧɮɨɪɦɚɰɢɸ ɬɨɥɶɤɨ ɨ ɡɧɚɱɟɧɢɹɯ ɷɬɨɣ ɮɭɧɤɰɢɢ. Ɇɧɨɝɢɟ ɢɡ ɷɬɢɯ ɦɟ-
ɬɨɞɨɜ ɧɟ ɢɦɟɸɬ ɫɬɪɨɝɨɝɨ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɢ ɩɨɫɬɪɨɟɧɵ 
ɧɚ ɨɫɧɨɜɟ ɷɜɪɢɫɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ.  Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ 
ɩɪɹɦɨɝɨ ɩɨɢɫɤɚ ɞɨɫɬɚɬɨɱɧɨ ɪɚɫɩɨɥɚɝɚɬɶ ɥɢɲɶ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɵɱɢɫ-
ɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɜ ɥɸɛɨɣ ɬɨɱɤɟ ɟɟ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟ-
ɥɟɧɢɹ. ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɫɲɢɪɹɟɬ ɫɮɟɪɭ ɩɪɢɦɟɧɟ-
ɧɢɹ ɦɟɬɨɞɨɜ ɩɪɹɦɨɝɨ ɩɨɢɫɤɚ. 

 
2.  Ɇɟɬɨɞ ɏɭɤɚ-Ⱦɠɢɜɫɚ 

 
Ɇɟɬɨɞ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɏɭɤɨɦ ɢ Ⱦɠɢɜɫɨɦ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɤɨɦɛɢɧɚɰɢɸ «ɢɫɫɥɟɞɭɸɳɟɝɨ» ɩɨɢɫɤɚ ɫ ɰɢɤɥɢɱɟɫɤɢɦ ɢɡɦɟɧɟɧɢɟɦ ɩɟ-
ɪɟɦɟɧɧɵɯ ɢ ɭɫɤɨɪɹɸɳɟɝɨɫɹ ɩɨɢɫɤɚ ɩɨ ɨɛɪɚɡɰɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɜɪɢɫɬɢɱɟɫɤɢɯ ɩɪɚɜɢɥ. ɂɫɫɥɟɞɭɸɳɢɣ ɩɨɢɫɤ ɨɪɢɟɧɬɢ-
ɪɨɜɚɧ ɧɚ ɜɵɹɜɥɟɧɢɟ ɯɚɪɚɤɬɟɪɚ ɥɨɤɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɰɟɥɟɜɨɣ ɮɭɧɤ-
ɰɢɢ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɣ ɟɟ ɭɛɵɜɚɧɢɹ. ɉɨɥɭɱɟɧɧɚɹ ɜ ɪɟɡɭɥɶ-
ɬɚɬɟ ɢɫɫɥɟɞɭɸɳɟɝɨ ɩɨɢɫɤɚ ɢɧɮɨɪɦɚɰɢɹ ɡɚɬɟɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɰɟɫ-
ɫɟ ɩɨɢɫɤɚ ɩɨ ɨɛɪɚɡɰɭ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɭɸɳɟɝɨ ɩɨɢɫɤɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɦɧɨ-
ɠɟɫɬɜɨ ɧɚɩɪɚɜɥɟɧɢɣ ɩɨɢɫɤɚ ɜ ɜɢɞɟ ɤɨɨɪɞɢɧɚɬɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ ɭɩɪɚɜɥɹɟɦɵɯ ɩɟɪɟɦɟɧɧɵɯ ɡɚɞɚɱɢ. Ɂɚɬɟɦ ɜɞɨɥɶ ɤɚɠɞɨɝɨ ɢɡ 
ɤɨɨɪɞɢɧɚɬɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɩɨɢɫɤ ɫ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɨɣ 
ɲɚɝɚ ɬɨɱɤɢ ɨɩɬɢɦɭɦɚ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ ɨɞɧɨɦɟɪɧɨɣ ɨɩɬɢɦɢɡɚɰɢɢ. 
ȼɟɥɢɱɢɧɚ ɲɚɝɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɥɢɱɧɨɣ ɞɥɹ ɪɚɡɧɵɯ ɤɨɨɪɞɢɧɚɬɧɵɯ 
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ɧɚɩɪɚɜɥɟɧɢɣ ɢ ɩɟɪɟɦɟɧɧɨɣ ɜ ɩɪɨɰɟɫɫɟ ɢɡɦɟɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɩɟɪɟɦɟɧɧɨɣ. ɂɫɫɥɟɞɭɸɳɢɣ ɩɨɢɫɤ ɧɚɱɢɧɚɟɬɫɹ ɜ ɧɟɤɨɬɨɪɨɣ ɢɫɯɨɞɧɨɣ 
ɬɨɱɤɟ. ȿɫɥɢ ɡɧɚɱɟɧɢɟ ɦɢɧɢɦɢɡɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ  Xf  ɜ ɩɪɨɛɧɨɣ 
ɬɨɱɤɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɜ ɢɫɯɨɞɧɨɣ ɬɨɱɤɟ, ɬɨ ɲɚɝ ɩɨ-
ɢɫɤɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɭɫɩɟɲɧɵɣ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢ-
ɦɨ ɜɟɪɧɭɬɶɫɹ ɜ ɩɪɟɞɵɞɭɳɭɸ ɬɨɱɤɭ ɢ ɫɞɟɥɚɬɶ ɲɚɝ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠ-
ɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɜɟɪɤɨɣ ɡɧɚɱɟɧɢɹ ɰɟɥɟɜɨɣ ɮɭɧɤ-
ɰɢɢ  Xf . ɉɨɫɥɟ ɩɟɪɟɛɨɪɚ ɜɫɟɯ N  ɤɨɨɪɞɢɧɚɬ ( N  – ɪɚɡɦɟɪɧɨɫɬɶ ɜɟɤ-
ɬɨɪɚ X ) ɢɫɫɥɟɞɭɸɳɢɣ ɩɨɢɫɤ ɡɚɜɟɪɲɚɟɬɫɹ. ɉɨɥɭɱɟɧɧɭɸ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɬɨɱɤɭ ɧɚɡɵɜɚɸɬ ɛɚɡɨɜɨɣ ɬɨɱɤɨɣ (ɧɚ ɪɢɫ. 1 ɜ ɬɨɱɤɟ 0X  ɩɪɨɢɡɜɟɞɟɧ ɢɫ-
ɫɥɟɞɭɸɳɢɣ ɩɨɢɫɤ ɢ ɩɨɥɭɱɟɧɚ ɛɚɡɨɜɚɹ ɬɨɱɤɚ 1X ). 

ɉɨɢɫɤ ɩɨ ɨɛɪɚɡɰɭ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɟɚɥɢɡɚɰɢɢ ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɲɚ-
ɝɚ ɢɡ ɩɨɥɭɱɟɧɧɨɣ ɛɚɡɨɜɨɣ ɬɨɱɤɢ ɜɞɨɥɶ ɩɪɹɦɨɣ, ɫɨɟɞɢɧɹɸɳɟɣ ɷɬɭ 
ɬɨɱɤɭ ɫ ɩɪɟɞɵɞɭɳɟɣ ɛɚɡɨɜɨɣ ɬɨɱɤɨɣ. ɇɨɜɚɹ ɬɨɱɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨ-
ɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ: 

 11   kkkk XXXX . 
Ʉɚɤ ɬɨɥɶɤɨ ɞɜɢɠɟɧɢɟ ɩɨ ɨɛɪɚɡɰɭ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɰɟɥɟɜɨɣ 
ɮɭɧɤɰɢɢ, ɬɨɱɤɚ 1kX  ɮɢɤɫɢɪɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɜɪɟɦɟɧɧɨɣ ɛɚɡɨɜɨɣ 
ɬɨɱɤɢ ɢ ɜɧɨɜɶ ɩɨɜɨɞɢɬɫɹ ɢɫɫɥɟɞɭɸɳɢɣ ɩɨɢɫɤ. ȿɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨ-
ɥɭɱɚɟɬɫɹ ɬɨɱɤɚ ɫ ɦɟɧɶɲɢɦ ɡɧɚɱɟɧɢɟɦ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ, ɱɟɦ ɜ ɬɨɱɤɟ 

kX , ɬɨ ɨɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɧɨɜɚɹ ɛɚɡɨɜɚɹ ɬɨɱɤɚ 1kX . ȿɫɥɢ ɢɫ-
ɫɥɟɞɭɸɳɢɣ ɩɨɢɫɤ ɧɟɭɞɚɱɟɧ, ɧɟɨɛɯɨɞɢɦɨ ɜɟɪɧɭɬɶɫɹ ɫ ɬɨɱɤɭ kX  ɢ 
ɩɪɨɜɟɫɬɢ ɢɫɫɥɟɞɭɸɳɢɣ ɩɨɢɫɤ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɧɨɜɨɝɨ ɧɚɩɪɚɜɥɟ-
ɧɢɹ ɦɢɧɢɦɢɡɚɰɢɢ. ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ ɜɨɡɧɢɤɚɟɬ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɬɚɤɨɣ 
ɩɨɢɫɤ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɭɫɩɟɯɭ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɬɪɟɛɭɟɬɫɹ ɭɦɟɧɶɲɢɬɶ ɜɟ-
ɥɢɱɢɧɭ ɲɚɝɚ ɩɭɬɟɦ ɜɜɟɞɟɧɢɹ ɧɟɤɨɬɨɪɨɝɨ ɦɧɨɠɢɬɟɥɹ ɢ ɜɨɡɨɛɧɨɜɢɬɶ 
ɢɫɫɥɟɞɭɸɳɢɣ ɩɨɢɫɤ. 

ɉɨɢɫɤ ɡɚɜɟɪɲɚɟɬɫɹ, ɤɨɝɞɚ ɜɟɥɢɱɢɧɚ ɲɚɝɚ ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɦɚɥɨɣ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɬɨɱɟɤ, ɩɨɥɭɱɚɟɦɭɸ ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɥɢɡɚ-
ɰɢɢ ɦɟɬɨɞɚ, ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

kX  – ɬɟɤɭɳɚɹ ɛɚɡɨɜɚɹ ɬɨɱɤɚ; 
1kX  – ɩɪɟɞɵɞɭɳɚɹ ɛɚɡɨɜɚɹ ɬɨɱɤɚ; 

1kX  – ɬɨɱɤɚ, ɩɨɫɬɪɨɟɧɧɚɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨ ɨɛɪɚɡɰɭ; 
1kX  – ɫɥɟɞɭɸɳɚɹ (ɧɨɜɚɹ) ɛɚɡɨɜɚɹ ɬɨɱɤɚ. 
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ȿɫɥɢ ɢɫɫɥɟɞɭɸɳɢɣ ɩɨɢɫɤ ɫ ɞɚɧɧɨɣ ɜɟɥɢɱɢɧɨɣ ɲɚɝɚ ɧɟɭɞɚɱɟɧ, 

ɬɨ ɨɧɚ ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɩɪɨɰɟɞɭɪɚ ɩɪɨɞɨɥɠɚɟɬɫɹ. ɉɨɢɫɤ ɡɚɤɚɧɱɢɜɚɟɬɫɹ, 
ɤɨɝɞɚ ɬɟɤɭɳɚɹ ɜɟɥɢɱɢɧɚ ɲɚɝɚ ɫɬɚɧɟɬ ɦɟɧɶɲɟ ɧɟɤɨɬɨɪɨɣ ɜɟɥɢɱɢɧɵ. 

 
Ⱥɥɝɨɪɢɬɦ ɦɟɬɨɞɚ ɏɭɤɚ-Ⱦɠɢɜɫɚ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɲɚɝɢ: 

Шɚɝ 1. Ɂɚɞɚɬɶ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ 0X , ɱɢɫɥɨ 0  ɞɥɹ ɨɫɬɚɧɨɜɤɢ ɚɥ-
ɝɨɪɢɬɦɚ, ɧɚɱɚɥɶɧɵɟ ɜɟɥɢɱɢɧɵ ɲɚɝɨɜ ɩɨ ɤɨɨɪɞɢɧɚɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ 

1 , …, n  , ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ ɲɚɝɚ 0 . 
Шɚɝ 2. Ɉɫɭɳɟɫɬɜɢɬɶ ɢɫɫɥɟɞɭɸɳɢɣ ɩɨɢɫɤ. 
Шɚɝ 3. ɉɪɨɜɟɪɢɬɶ, ɧɚɣɞɟɧɚ ɥɢ ɬɨɱɤɚ ɫ ɦɟɧɶɲɢɦ ɡɧɚɱɟɧɢɟɦ ɰɟɥɟɜɨɣ 
ɮɭɧɤɰɢɢ: 

ɚ) ɟɫɥɢ ɞɚ, ɬɨ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 5; 
ɛ) ɟɫɥɢ ɧɟɬ, ɬɨ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 4. 

Шɚɝ 4. ɉɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ ɨɤɨɧɱɚɧɢɹ ɩɨɢɫɤɚ: 
ɚ) ɟɫɥɢ  kk XX 1 , ɬɨ ɩɨɢɫɤ ɡɚɤɨɧɱɢɬɶ: kXX * ; 

ɛ) ɟɫɥɢ  kk XX 1 , ɭɦɟɧɶɲɢɬɶ ɩɪɢɪɚɳɟɧɢɹ 

 i

i  , Ni ,1  

ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 2. 
Шɚɝ 5. ɉɪɨɜɟɫɬɢ ɩɨɢɫɤ ɩɨ ɨɛɪɚɡɰɭ:  11   kkkk XXXX . 

Шɚɝ 6. ɉɪɨɜɟɫɬɢ ɢɫɫɥɟɞɭɸɳɢɣ ɩɨɢɫɤ, ɢɫɩɨɥɶɡɭɹ 1kX  ɜ ɤɚɱɟɫɬɜɟ 
ɛɚɡɨɜɨɣ ɬɨɱɤɢ. 1kX  – ɩɨɥɭɱɟɧɧɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɨɱɤɚ. 
Шɚɝ 7. ɉɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɧɟɪɚɜɟɧɫɬɜɚ    kk XfXf 1 : 

ɚ) ɟɫɥɢ ɧɟɪɚɜɟɧɫɬɜɨ ɜɟɪɧɨɟ, ɬɨ ɩɨɥɨɠɢɬɶ kk XX 1 , 1 kk XX , 
ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 5. 

ɛ) ɟɫɥɢ ɧɟɪɚɜɟɧɫɬɜɨ ɧɟɜɟɪɧɨɟ, ɬɨ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 4. 
 
Ɂɚɦɟɱɚɧɢя 

 ȼ ɚɥɝɨɪɢɬɦɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɢɧɚɤɨɜɭɸ ɜɟɥɢɱɢɧɭ 
ɲɚɝɚ ɩɨ ɤɨɨɪɞɢɧɚɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ, ɬ.ɟ. ɜɦɟɫɬɨ 1 , …, n  ɩɪɢɦɟ-
ɧɹɬɶ  . 

 ɋɭɳɟɫɬɜɭɟɬ ɦɨɞɢɮɢɤɚɰɢɹ ɦɟɬɨɞɚ, ɝɞɟ ɩɪɢ ɢɫɫɥɟɞɭɸɳɟɦ 
ɩɨɢɫɤɟ ɢ ɩɨɢɫɤɟ ɩɨ ɨɛɪɚɡɰɭ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɧɨɦɟɪɧɚɹ ɦɢɧɢɦɢɡɚɰɢɹ. 
Ɍɨɝɞɚ ɟɫɥɢ ɮɭɧɤɰɢɹ  Xf  ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɚ, ɦɟɬɨɞ ɫɯɨɞɢɬɫɹ ɤ ɫɬɚ-
ɰɢɨɧɚɪɧɨɣ ɬɨɱɤɟ. 
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ɉɪɢɦɟɪ. Ⱦɥɹ ɮɭɧɤɰɢɢ   2
221

2
1 548  xxxXf  ɧɚɣɬɢ ɬɨɱɤɭ 

ɦɢɧɢɦɭɦɚ, ɢɫɩɨɥɶɡɭɹ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ  TX 5;20  . 
Ɋɟɲɟɧɢɟ. 
Ɂɚɞɚɞɢɦ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ  TX 5;20  , 410  ɞɥɹ ɨɫɬɚ-

ɧɨɜɤɢ ɚɥɝɨɪɢɬɦɚ, ɧɚɱɚɥɶɧɵɟ ɜɟɥɢɱɢɧɵ ɲɚɝɨɜ ɩɨ ɤɨɨɪɞɢɧɚɬɧɵɦ 
ɧɚɩɪɚɜɥɟɧɢɹɦ 121   , ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ ɲɚɝɚ 2 . 

ɂɫɫɥɟɞɭɸɳɢɣ ɩɨɢɫɤ ɜɨɤɪɭɝ ɬɨɱɤɢ  TX 5;20  .   1970 Xf . 

Ɏɢɤɫɢɪɭɹ 52 x , ɢɡɦɟɧɹɟɦ 1x  ɧɚ ɜɟɥɢɱɢɧɭ 1 :  TX 5;11  , 

  1531 Xf ,    01 XfXf  , ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɢɫɤ ɭɞɚɱɟɧ, ɮɢɤɫɢɪɭɟɦ 

11 x  ɢ ɢɡɦɟɧɹɟɦ 2x  ɧɚ ɜɟɥɢɱɢɧɭ 1 :  TX 4;12  , 

  1042 Xf ,     12 XfXf , ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɢɫɤ ɭɞɚɱɟɧ. 

 TXX 4;121  ,   1041 Xf . 

ɉɨɢɫɤ ɩɨ ɨɛɪɚɡɰɭ.    TXXXX 3;00112  ,   452 Xf .  

ɂɫɫɥɟɞɭɸɳɢɣ ɩɨɢɫɤ ɜɨɤɪɭɝ ɬɨɱɤɢ  TX 3;02  . ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɩɨɥɭɱɚɟɦ ɬɨɱɤɭ  TX 2;12  ,   202 Xf . Ɍɚɤ ɤɚɤ    12 XfXf  , ɬɨ 
ɩɨɢɫɤ ɩɨ ɨɛɪɚɡɰɭ ɭɫɩɟɲɧɵɣ ɢ ɬɨɱɤɚ  TX 2;12   ɫɬɚɧɨɜɢɬɫɹ ɧɨɜɨɣ 
ɛɚɡɨɜɨɣ ɬɨɱɤɨɣ ɩɪɢ ɫɥɟɞɭɸɳɟɦ ɩɪɨɜɟɞɟɧɢɢ ɩɨɢɫɤɚ ɩɨ ɨɛɪɚɡɰɭ.  

ɂɬɟɪɚɰɢɢ ɩɪɨɞɨɥɠɚɸɬɫɹ, ɩɨɤɚ ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ ɲɚɝɚ ɧɟ 
ɭɤɚɠɟɬ ɧɚ ɨɤɨɧɱɚɧɢɟ ɩɨɢɫɤɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɬɨɱɤɚ ɦɢɧɢɦɭɦɚ 

 TX 0;0*  ,   0* Xf . 
 
Ɇɟɬɨɞ ɏɭɤɚ-Ⱦɠɢɜɫɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɟɫɥɨɠɧɨɣ ɫɬɪɚɬɟɝɢɟɣ ɩɨ-

ɢɫɤɚ, ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɪɨɫɬɨɬɨɣ ɜɵɱɢɫɥɟɧɢɣ ɢ ɧɟɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ 
ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɛɴɟɦɭ ɩɚɦɹɬɢ ɗȼɆ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɚɥɝɨɪɢɬɦ ɏɭɤɚ-
Ⱦɠɢɜɫɚ ɧɚɯɨɞɢɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜɨ ɜɫɟɯ ɨɛɥɚɫɬɹɯ ɢɧɠɟɧɟɪɧɨɣ 
ɩɪɚɤɬɢɤɢ. 

 
3. Ɇɟɬɨɞ Ɋɨɡɟɧɛɪɨɤɚ 

 
ɇɚɩɪɚɜɥɟɧɢɹ ɢɫɫɥɟɞɭɸɳɟɝɨ ɩɨɢɫɤɚ ɜ ɦɟɬɨɞɟ ɏɭɤɚ-Ⱦɠɢɜɫɚ ɮɢɤ-

ɫɢɪɨɜɚɧɵ ɢ ɫɨɜɩɚɞɚɸɬ ɫ ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɜɟɤɬɨɪɨɜ ɫɬɚɧɞɚɪɬɧɨɝɨ ɛɚɡɢ-
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ɫɚ ɜ nR . ȿɫɥɢ ɜɵɛɨɪ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɢɫɤɚ ɩɪɨɜɨɞɢɬɶ ɜ ɩɪɨɰɟɫɫɟ ɦɢ-
ɧɢɦɢɡɚɰɢɢ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɭɬɟɦ ɩɨɫɬɪɨɟɧɢɹ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɩɨ-
ɢɫɤɚ ɧɨɜɨɝɨ ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɛɚɡɢɫɚ ɜ nR , ɬɨ ɛɭɞɟɬ ɩɨɥɭɱɟɧ ɦɟ-
ɬɨɞ Ɋɨɡɟɧɛɪɨɤɚ. Ɍɚɤɚɹ ɫɬɪɚɬɟɝɢɹ ɩɨɢɫɤɚ ɜɩɟɪɜɵɟ ɛɵɥɚ ɪɟɚɥɢɡɨɜɚɧɚ ɜ 
1960 ɝɨɞɭ  

ɋɭɬɶ ɦɟɬɨɞɚ Ɋɨɡɟɧɛɪɨɤɚ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ. Ɂɚɞɚɟɬɫɹ 
ɧɚɱɚɥɶɧɚɹ ɬɨɱɤɚ. ɂɡ ɧɟɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɬɟɪɚɬɢɜɧɵɣ ɩɨɢɫɤ ɧɚɩɪɚɜ-
ɥɟɧɢɹ ɭɛɵɜɚɧɢɹ ɮɭɧɤɰɢɢ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɧɹɟɦɵɯ ɞɢɫɤɪɟɬɧɵɯ ɲɚɝɨɜ 
ɜɞɨɥɶ n  ɥɢɧɟɣɧɨ ɧɟɡɚɜɢɫɢɦɵɯ ɢ ɨɪɬɨɝɨɧɚɥɶɧɵɯ1 ɧɚɩɪɚɜɥɟɧɢɣ. ɇɚ 
ɩɟɪɜɨɦ ɲɚɝɟ ɜɟɤɬɨɪɵ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɢɫɤɚ ɫɨɜɩɚɞɚɸɬ ɫ ɜɟɤɬɨɪɚɦɢ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɛɚɡɢɫɚ ɜ nR . ȼ ɫɥɭɱɚɟ ɭɞɚɱɧɨɝɨ ɲɚɝɚ ɜ ɢɫɫɥɟɞɭɟɦɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɟɝɨ ɡɧɚɱɟɧɢɟ ɧɚ ɫɥɟɞɭɸɳɟɣ ɢɬɟɪɚɰɢɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɬɹɠɟɧɢɹ, ɚ ɜ ɫɥɭɱɚɟ ɧɟɭɞɚɱɢ ɭɦɟɧɶɲɚɟɬ-
ɫɹ ɡɚ ɫɱɟɬ ɭɦɧɨɠɟɧɢɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ (ɩɪɢ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɟ 
ɩɨɢɫɤɚ ɢɡɦɟɧɹɟɬɫɹ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɟ).  

 

 
Ɋɢɫ. 1 

ɉɨɢɫɤ ɜ ɫɢɫɬɟɦɟ ɬɟɤɭɳɢɯ ɧɚɩɪɚɜɥɟɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, 
ɩɨɤɚ ɜɫɟ ɜɨɡɦɨɠɧɨɫɬɢ ɭɦɟɧɶɲɟɧɢɹ ɮɭɧɤɰɢɢ ɧɟ ɛɭɞɭɬ ɢɫɱɟɪɩɚɧɵ. ȿɫ-
ɥɢ ɩɨ ɤɚɠɞɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɢɫɤɚ ɢɦɟɟɬ ɦɟɫɬɨ ɧɟɭɞɚɱɚ, ɫɬɪɨɢɬɫɹ 

                                                 
1 ɉɭɫɬɶ 1S , 2S , …, nS  – ɥɢɧɟɣɧɨ ɧɟɡɚɜɢɫɢɦɵɟ ɜɟɤɬɨɪɵ, ɩɨ ɧɨɪɦɟ ɪɚɜɧɵɟ ɟɞɢ-
ɧɢɰɟ. Ɉɧɢ ɧɚɡɵɜɚɸɬɫɹ ɜɡɚɢɦɧɨ ɨɪɬɨɝɨɧɚɥɶɧɵɦɢ, ɟɫɥɢ ɞɥɹ ɜɫɟɯ ni ...,,1  

ɫɩɪɚɜɟɞɥɢɜɨ ɭɫɥɨɜɢɟ 0j
T
i SS , ij  . 
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ɧɨɜɨɟ ɦɧɨɠɟɫɬɜɨ ɥɢɧɟɣɧɨ ɧɟɡɚɜɢɫɢɦɵɯ ɢ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɧɚɩɪɚɜɥɟ-
ɧɢɣ, ɢ ɰɢɤɥɢɱɟɫɤɢɣ ɩɨɢɫɤ ɩɨ ɨɬɞɟɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɩɪɨɞɨɥɠɚɟɬ-
ɫɹ. ɇɨɜɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɜɨɪɚɱɢɜɚɸɬɫɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɪɟɞɵɞɭ-
ɳɢɦ ɬɚɤ, ɱɬɨ ɨɧɢ ɨɤɚɡɵɜɚɸɬɫɹ ɜɵɬɹɧɭɬɵɦɢ ɜɞɨɥɶ ɨɜɪɚɝɚ (ɪɢɫ. 1). 

Ⱥɥɝɨɪɢɬɦ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɲɚɝɨɜ: 
Шɚɝ 1. Ɂɚɞɚɬɶ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ 0X , ɱɢɫɥɨ 0  ɞɥɹ ɨɫɬɚɧɨɜɤɢ ɚɥ-
ɝɨɪɢɬɦɚ, ɜ ɤɚɱɟɫɬɜɟ ɧɚɱɚɥɶɧɵɯ ɥɢɧɟɣɧɨ ɧɟɡɚɜɢɫɢɦɵɯ ɢ ɨɪɬɨɝɨɧɚɥɶ-
ɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜɵɛɪɚɬɶ ɤɨɨɪɞɢɧɚɬɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ: 





















0

0

1

1


S , 





















0

1

0

2


S , …, 





















1

0

0


nS ; 

N  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɧɟɭɞɚɱɧɵɯ ɫɟɪɢɣ ɲɚɝɨɜ ɩɨ ɜɫɟɦ ɧɚɩɪɚɜɥɟ-
ɧɢɹɦ ɧɚ ɨɞɧɨɣ ɢɬɟɪɚɰɢɢ. ɉɨɥɨɠɢɬɶ 01 XY  , 1k , 1i , 0

ii    ɞɥɹ 
ɜɫɟɯ i . 
Шɚɝ 2. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ i , ɦɢɧɢɦɢɡɢɪɭɹ ɮɭɧɤɰɢɸ 
   ii SYf   . ɋɞɟɥɚɬɶ ɲɚɝ ɩɨ i -ɦɭ ɧɚɩɪɚɜɥɟɧɢɸ iii SYY 1 : 

Шɚɝ 3. ɉɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɣ: 
ɚ) ɟɫɥɢ ni  , ɬɨ ɩɨɥɨɠɢɬɶ 1 ii  ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 2 (ɫɞɟɥɚɬɶ 

ɲɚɝɢ ɩɨ ɨɫɬɚɜɲɢɦɫɹ ɧɚɩɪɚɜɥɟɧɢɹɦ); 
ɛ) ɟɫɥɢ ni  , ɬɨ 1 nk YX  ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 4. 

Шɚɝ 4. ɉɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ ɨɤɨɧɱɚɧɢɹ ɩɨɢɫɤɚ: 
ɚ) ɟɫɥɢ  1kk XX , ɬɨ ɩɨɢɫɤ ɡɚɜɟɪɲɢɬɶ: kXX * ; 

ɛ) ɟɫɥɢ  1kk XX , ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 5. 
Шɚɝ 5. ɉɨɫɬɪɨɢɬɶ ɧɨɜɵɣ ɧɚɛɨɪ ɥɢɧɟɣɧɨ ɧɟɡɚɜɢɫɢɦɵɯ ɢ ɜɡɚɢɦɧɨ ɨɪ-
ɬɨɝɨɧɚɥɶɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɩɨɢɫɤɚ 1S , 2S , …, nS  ɫ ɩɨɦɨɳɶɸ ɩɪɨɰɟɞɭ-
ɪɵ Ƚɪɚɦɦɚ-Шɦɢɞɬɚ: 











 



,0,

,0,

1
i

n

j
jj

ii

i S

S

a 


  











 





,2,,

,1,
1

1

iSSaa

ia

b i

j
jjii

i

i  
i

i
i b

b
S  , ni ...,,1 . 

ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɜɟɤɬɨɪɨɜ 1S , 2S , …, nS  ɩɟɪɟɯɨɞɢɦ ɤ ɲɚɝɭ 2, ɩɨɥɚ-
ɝɚɹ 1 kk , 1i . 
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ɉɪɢɦɟɪ. Ɇɟɬɨɞɨɦ Ɋɨɡɟɧɛɪɨɤɚ ɧɚɣɬɢ ɦɢɧɢɦɭɦ ɮɭɧɤɰɢɢ 

    22254346 21
2

221
2

1  xxxxxxXf . 
Ɋɟɲɟɧɢɟ. 

Шɚɝ 1. Ɂɚɞɚɞɢɦ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ 









1

2
0X , 










0

1
1S , 










1

0
2S , 

01,0 . ɉɨɥɨɠɢɦ 01 XY  , 1k , 1i . 
Ɋɟɡɭɥɶɬɚɬɵ ɩɨɢɫɤɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 
k  T

kX   kXf  

0  1;2  57 
1  259,3;412,0   -12,482 
2  178,3;020,2   -23,817 
3  234,4;834,1   -27,245 
4  177,4;159,2   -27,794 
5  444,4;168,2   -27,977 
6  428,4;219,2   -27,996 
7  472,4;233,2   -28,000 

 
 

4. Ɇɟɬɨɞ ɉɚɭэɥɥɚ 
 

ȿɫɥɢ ɜ ɦɟɬɨɞɟ Ɋɨɡɟɧɛɪɨɤɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɚɤɬ, ɱɬɨ ɦɢɧɢɦɭɦ 
ɤɜɚɞɪɚɬɢɱɧɨɣ ɮɭɧɤɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧ ɧɟ ɛɨɥɟɟ ɱɟɦ ɡɚ n  ɲɚɝɨɜ 
ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɩɨɢɫɤ ɜɟɞɟɬɫɹ ɜɞɨɥɶ ɫɨɩɪɹɠɟɧɧɵɯ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɚɬɪɢɰɵ Ƚɟɫɫɟ ɧɚɩɪɚɜɥɟɧɢɣ, ɛɭɞɟɬ ɩɨɥɭɱɟɧ ɦɟɬɨɞ ɉɚɭɷɥɥɚ ɢɥɢ ɦɟɬɨɞ 
ɫɨɩɪɹɠɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ. Ɍɚɤ ɤɚɤ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ ɤɥɚɫɫ ɰɟɥɟ-
ɜɵɯ ɮɭɧɤɰɢɣ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɬɨɱɤɢ ɦɢɧɢɦɭ-
ɦɚ ɫɜɨɟɣ ɤɜɚɞɪɚɬɢɱɧɨɣ ɚɩɩɪɨɤɫɢɦɚɰɢɟɣ, ɨɩɢɫɚɧɧɚɹ ɢɞɟɹ ɩɪɢɦɟɧɹɟɬ-
ɫɹ ɢ ɞɥɹ ɧɟɤɜɚɞɪɚɬɢɱɧɵɯ ɮɭɧɤɰɢɣ. 

Ɂɚɞɚɟɬɫɹ ɧɚɱɚɥɶɧɚɹ ɬɨɱɤɚ ɢ ɧɚɩɪɚɜɥɟɧɢɹ 1S , 2S , …, nS , ɫɨɜɩɚ-
ɞɚɸɳɢɟ ɫ ɤɨɨɪɞɢɧɚɬɧɵɦɢ. ɇɚɯɨɞɢɬɫɹ ɦɢɧɢɦɭɦ  Xf  ɩɪɢ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ ɩɨ  1n  ɧɚɩɪɚɜɥɟɧɢɹɦ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨɝɨ ɢɡ 
ɦɟɬɨɞɨɜ ɨɞɧɨɦɟɪɧɨɣ ɦɢɧɢɦɢɡɚɰɢɢ. 
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Ɋɢɫ. 2 

 
 ɉɪɢ ɷɬɨɦ ɩɨɥɭɱɟɧɧɚɹ ɪɚɧɟɟ ɬɨɱɤɚ ɦɢɧɢɦɭɦɚ ɛɟɪɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 
ɢɫɯɨɞɧɨɣ ɞɥɹ ɩɨɢɫɤɚ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɧɚɩɪɚɜɥɟɧɢɸ, ɚ ɧɚɩɪɚɜɥɟɧɢɟ nS  
ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɩɪɢ ɩɟɪɜɨɦ  nSS 0 , ɬɚɤ ɢ ɩɪɢ ɩɨɫɥɟɞɧɟɦ ɩɨɢɫɤɟ. 
ɇɚɯɨɞɢɬɫɹ ɧɨɜɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɢɫɤɚ, ɫɨɩɪɹɠɟɧɧɨɟ2 ɫ nS . Ɉɧɨ ɩɪɨ-

ɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɩɟɪɜɨɦ ɩɨɢɫɤɟ. Ɂɚɦɟɧɹɟɬɫɹ 1S  ɧɚ 
2S , 2S  ɧɚ 3S  ɢ ɬ.ɞ. ɇɚɩɪɚɜɥɟɧɢɟ nS  ɡɚɦɟɧɹɟɬɫɹ ɫɨɩɪɹɠɟɧɧɵɦ ɧɚɩɪɚɜ-
ɥɟɧɢɟɦ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɜɬɨɪɹɟɬɫɹ ɩɨɢɫɤ ɩɨ  1n  ɧɚɩɪɚɜɥɟɧɢɹɦ, ɭɠɟ 

ɧɟ ɫɨɞɟɪɠɚɳɢɦ ɫɬɚɪɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ 1S . Ⱦɥɹ ɤɜɚɞɪɚɬɢɱɧɵɯ ɮɭɧɤɰɢɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 2n  ɨɞɧɨɦɟɪɧɵɯ ɩɨɢɫɤɨɜ ɩɪɢɜɨɞɢɬ ɤ ɬɨɱɤɟ ɦɢ-

ɧɢɦɭɦɚ (ɟɫɥɢ ɜɫɟ ɨɩɟɪɚɰɢɢ ɜɵɩɨɥɧɟɧɵ ɬɨɱɧɨ). 
ɉɨɫɬɪɨɟɧɢɟ ɫɨɩɪɹɠɟɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɞɥɹ ɤɜɚɞɪɚɬɢɱɧɨɣ 

ɮɭɧɤɰɢɢ ɩɪɢ 2n  ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫ. 2. Ɉɧɨ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɢ 1 
ɢ 3. 

Ⱥɥɝɨɪɢɬɦ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɲɚɝɢ. 

                                                 
2 ɉɭɫɬɶ H  – ɫɢɦɦɟɬɪɢɱɟɫɤɚɹ ɦɚɬɪɢɰɚ ɪɚɡɦɟɪɚ nn . ȼɟɤɬɨɪɵ 1S , 2S , …, nS  

ɧɚɡɵɜɚɸɬɫɹ H -ɫɨɩɪɹɠɟɧɧɵɦɢ ɢɥɢ ɩɪɨɫɬɨ ɫɨɩɪɹɠɟɧɧɵɦɢ, ɟɫɥɢ 0j
T

i HSS  

ɩɪɢ ɜɫɟɯ ji  . 
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Шɚɝ 1. Ɂɚɞɚɬɶ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ 0X , ɱɢɫɥɨ 0  ɞɥɹ ɨɫɬɚɧɨɜɤɢ ɚɥ-
ɝɨɪɢɬɦɚ, ɜ ɤɚɱɟɫɬɜɟ ɧɚɱɚɥɶɧɵɯ ɥɢɧɟɣɧɨ ɧɟɡɚɜɢɫɢɦɵɯ ɢ ɨɪɬɨɝɨɧɚɥɶ-
ɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜɵɛɪɚɬɶ ɤɨɨɪɞɢɧɚɬɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ: 





















0

0

1

1


S , 





















0

1

0

2


S , …, 





















1

0

0


nS ; 

N  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɧɟɭɞɚɱɧɵɯ ɫɟɪɢɣ ɲɚɝɨɜ ɩɨ ɜɫɟɦ ɧɚɩɪɚɜɥɟ-
ɧɢɹɦ ɧɚ ɨɞɧɨɣ ɢɬɟɪɚɰɢɢ. ɉɨɥɨɠɢɬɶ 01 XY  , 1k , 1i , 0

ii    ɞɥɹ 
ɜɫɟɯ i . 
Шɚɝ 2. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ i , ɦɢɧɢɦɢɡɢɪɭɹ ɮɭɧɤɰɢɸ 
   ii SYf   . ɋɞɟɥɚɬɶ ɲɚɝ ɩɨ i -ɦɭ ɧɚɩɪɚɜɥɟɧɢɸ iii SYY 1 . 

Шɚɝ 3. ɉɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɣ: 
ɚ) ɟɫɥɢ ni  , ɬɨ ɩɨɥɨɠɢɬɶ 1 ii  ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 2 (ɫɞɟɥɚɬɶ 

ɲɚɝɢ ɩɨ ɨɫɬɚɜɲɢɦɫɹ ɧɚɩɪɚɜɥɟɧɢɹɦ); 
ɛ) ɟɫɥɢ ni  , ɬɨ 1 nk YX  ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 4. 

Шɚɝ 4. ɉɨɥɚɝɚɟɦ 11 YYS n    ɢ ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ i , ɦɢɧɢɦɢɡɢɪɭɹ 
ɮɭɧɤɰɢɸ    ii SYf   . ȼɵɱɢɫɥɹɟɦ SYZ nj  1 .  

ɚ) ɟɫɥɢ nj  , ɬɨ ɞɥɹ ɜɫɟɯ 1,1  Nj  ɡɚɦɟɧɹɟɦ iS  ɧɚ 1iS , 
SSn  , jZY 1 , 1i , 1 jj  ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 2; 

ɛ) ɟɫɥɢ nj  , ɬɨ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 5. 
Шɚɝ 5. nk ZX  . ɉɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ ɨɤɨɧɱɚɧɢɹ ɩɨɢɫɤɚ: 

ɚ) ɟɫɥɢ  1kk XX , ɬɨ ɩɨɢɫɤ ɡɚɜɟɪɲɢɬɶ: kXX * ; 

ɛ) ɟɫɥɢ  1kk XX , kXY 1 , 1j , 1i , 1 kk  ɢ ɩɟɪɟɣɬɢ ɤ 
ɲɚɝɭ 2. 
 

5. Ɇɟɬɨɞы ɫɥɭɱɚɣɧɨɝɨ ɩɨɢɫɤɚ 
 

Ɇɟɬɨɞɵ ɩɪɹɦɨɝɨ ɩɨɢɫɤɚ, ɜ ɤɨɬɨɪɵɯ ɩɨɢɫɤ ɜɟɞɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɪɟ-
ɤɭɪɫɢɜɧɨɝɨ ɩɟɪɟɛɨɪɚ ɡɧɚɱɟɧɢɣ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɜ ɧɚɩɪɚɜɥɟɧɢɹɯ 
ɫɥɭɱɚɣɧɨɝɨ ɡɚɞɚɧɧɨɝɨ ɦɧɨɠɟɫɬɜɚ, ɧɚɡɵɜɚɸɬɫɹ ɦɟɬɨɞɚɦɢ ɫɥɭɱɚɣɧɨɝɨ 
ɩɨɢɫɤɚ. 
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5.1. Аɞаɩɬɢɜɧыɣ ɦɟɬɨɞ ɫɥɭɱаɣɧɨɝɨ ɩɨɢɫɤа 
 

ɂɬɟɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

kkkk SXX 1 , 
ɝɞɟ 0k  – ɜɟɥɢɱɢɧɚ ɲɚɝɚ; kS  – ɫɥɭɱɚɣɧɵɣ ɜɟɤɬɨɪ ɟɞɢɧɢɱɧɨɣ ɞɥɢ-
ɧɵ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɢɫɤɚ; k  – ɧɨɦɟɪ ɢɬɟɪɚɰɢɢ. 

ɇɚ ɬɟɤɭɳɟɣ ɢɬɟɪɚɰɢɢ ɩɪɢ ɩɨɦɨɳɢ ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɫɥɭɱɚɣɧɵɯ 
ɜɟɤɬɨɪɨɜ kS  ɩɨɥɭɱɚɸɬɫɹ ɬɨɱɤɢ, ɥɟɠɚɳɢɟ ɧɚ ɝɢɩɟɪɫɮɟɪɟ ɪɚɞɢɭɫɚ k  ɫ 
ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ kX  (ɪɢɫ. 3). ȿɫɥɢ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɜ ɩɨɥɭɱɟɧɧɨɣ 
ɬɨɱɤɟ ɧɟ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɰɟɧɬɪɟ, ɲɚɝ ɫɱɢɬɚɟɬɫɹ ɧɟɭɞɚɱɧɵɦ (ɬɨɱɤɢ 1Y , 

2Y  ɩɪɢ ɩɨɢɫɤɟ ɢɡ 0X ; ɬɨɱɤɢ 1Y , 3Y  ɩɪɢ ɩɨɢɫɤɟ ɢɡ 1X ). ȿɫɥɢ ɱɢɫɥɨ ɧɟ-
ɭɞɚɱɧɵɯ ɲɚɝɨɜ ɢɡ ɬɟɤɭɳɟɣ ɬɨɱɤɢ ɞɨɫɬɢɝɚɟɬ ɧɟɤɨɬɨɪɨɝɨ ɱɢɫɥɚ M , 
ɞɚɥɶɧɟɣɲɢɣ ɩɨɢɫɤ ɩɪɨɞɨɥɠɚɟɬɫɹ ɢɡ ɬɨɣ ɠɟ ɬɨɱɤɢ, ɧɨ ɫ ɦɟɧɶɲɢɦ ɲɚ-
ɝɨɦ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɨɧ ɧɟ ɫɬɚɧɟɬ ɦɟɧɶɲɟ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ 
R . ȿɫɥɢ ɠɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɜ ɩɨɥɭɱɟɧɧɨɣ ɬɨɱɤɟ ɦɟɧɶɲɟ, ɱɟɦ ɜ 
ɰɟɧɬɪɟ, ɲɚɝ ɫɱɢɬɚɟɬɫɹ ɭɞɚɱɧɵɦ, ɢ ɜ ɧɚɣɞɟɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɞɟɥɚɟɬɫɹ 
ɭɜɟɥɢɱɟɧɧɵɣ ɲɚɝ, ɢɝɪɚɸɳɢɣ ɪɨɥɶ ɭɫɤɨɪɹɸɳɟɝɨ ɲɚɝɚ. ȿɫɥɢ ɩɪɢ ɷɬɨɦ 
ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɫɧɨɜɚ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɰɟɧɬɟ, ɧɚɩɪɚɜɥɟɧɢɟ ɫɱɢɬɚɟɬɫɹ 
ɭɞɚɱɧɵɦ, ɢ ɞɚɥɶɧɟɣɲɢɣ ɩɨɢɫɤ ɩɪɨɞɨɥɠɚɟɬɫɹ ɢɡ ɷɬɨɣ ɬɨɱɤɢ (ɬɨɱɤɢ 

13 XZ   ɩɪɢ ɩɨɢɫɤɟ ɢɡ 0X , 24 XZ   ɩɪɢ ɩɨɢɫɤɟ ɢɡ 1X ). ȿɫɥɢ ɠɟ ɡɧɚ-
ɱɟɧɢɟ ɮɭɧɤɰɢɢ ɫɬɚɥɨ ɧɟ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɰɟɧɬɪɟ, ɧɚɩɪɚɜɥɟɧɢɟ ɫɱɢɬɚɟɬ-
ɫɹ ɧɟɭɞɚɱɧɵɦ, ɢ ɩɨɢɫɤ ɩɪɨɞɨɥɠɚɟɬɫɹ ɢɡ ɫɬɚɪɨɝɨ ɰɟɧɬɪɚ (ɜ ɬɨɱɤɟ 2Y  
ɩɪɢ ɩɨɢɫɤɟ ɢɡ 1X  ɮɭɧɤɰɢɹ ɦɟɧɶɲɟ, ɱɟɦ ɜ 1X , ɚ ɜ ɬɨɱɤɟ 2Z  ɭɠɟ ɧɟ 
ɦɟɧɶɲɟ, ɩɨɷɬɨɦɭ ɧɚɩɪɚɜɥɟɧɢɟ  12 XZ   ɧɟɭɞɚɱɧɨɟ). 

Ⱥɥɝɨɪɢɬɦ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɲɚɝɢ: 
Шɚɝ 1. Ɂɚɞɚɬɶ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ 0X , ɤɨɷɮɮɢɰɢɟɧɬɵ ɪɚɫɲɢɪɟɧɢɹ 1l  
ɢ ɫɠɚɬɢɹ 10   , M  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɧɟɭɞɚɱɧɨ ɜɵɩɨɥɧɟɧɧɵɯ 
ɢɫɩɵɬɚɧɢɣ ɧɚ ɬɟɤɭɳɟɣ ɢɬɟɪɚɰɢɢ, 10   – ɧɚɱɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ ɲɚɝɚ, 
R  – ɦɢɧɢɦɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ ɲɚɝɚ, N  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢɬɟɪɚ-
ɰɢɣ. ɉɨɥɨɠɢɬɶ 0k , 1j . 

Шɚɝ 2. ɉɨɥɭɱɢɬɶ ɫɥɭɱɚɣɧɵɣ ɜɟɤɬɨɪ  Tnjjjj sssS ...,,, 21 , ɝɞɟ ijs  – 

ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚ ɢɧɬɟɪɜɚɥɟ 
 1,1 . 
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Шɚɝ 3. ȼɵɱɢɫɥɢɬɶ 
j

j
kkj

S

S
XY  . 

Шɚɝ 4. ɉɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɣ: 
ɚ) ɟɫɥɢ    kj XfYf  , ɲɚɝ ɭɞɚɱɧɵɣ. ɉɨɥɨɠɢɬɶ 

 kjkj XYXZ   . Ɉɩɪɟɞɟɥɢɬɶ, ɹɜɥɹɟɬɫɹ ɥɢ ɬɟɤɭɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ 

kj XY   ɭɞɚɱɧɵɦ: 
 ɟɫɥɢ    kj XfZf  , ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɢɫɤɚ ɭɞɚɱɧɨɟ. ɉɨɥɨ-

ɠɢɬɶ jk ZX 1 , kk l 1 , 1 kk  ɢ ɩɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ ɨɤɨɧɱɚɧɢɹ. 
ȿɫɥɢ Nk  , ɩɨɥɨɠɢɬɶ 1j  ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 2. ȿɫɥɢ Nk  , ɩɨɢɫɤ 
ɡɚɜɟɪɲɢɬɶ: kXX * ; 

 ɟɫɥɢ    kj XfZf  , ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɢɫɤɚ ɧɟɭɞɚɱɧɨɟ. ɉɟ-
ɪɟɣɬɢ ɤ ɲɚɝɭ 5; 

ɛ) ɟɫɥɢ    kj XfYf  , ɲɚɝ ɧɟɭɞɚɱɧɵɣ ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 5. 
Шɚɝ 5. Ɉɰɟɧɢɬɶ ɱɢɫɥɨ ɧɟɭɞɚɱɧɵɯ ɲɚɝɨɜ ɢɡ ɬɟɤɭɳɟɣ ɬɨɱɤɢ: 

ɚ) ɟɫɥɢ Mj  , ɫɥɟɞɭɟɬ ɩɨɥɨɠɢɬɶ 1 jj  ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 2; 
ɛ) ɟɫɥɢ Mj  , ɩɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ ɨɤɨɧɱɚɧɢɹ: 

 ɟɫɥɢ Rk  , ɩɪɨɰɟɫɫ ɡɚɤɨɧɱɢɬɶ: kXX * ,    kXfXf * ; 

 ɟɫɥɢ Rk  , ɩɨɥɨɠɢɬɶ kk   , 1j  ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 2. 
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Ɂɚɦɟɱɚɧɢɹ 
 ɜɟɥɢɱɢɧɚ ijs , ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚ ɢɧɬɟɪɜɚɥɟ 

 1,1 , ɝɟɧɟɪɢɪɭɟɬɫɹ ɨɛɵɱɧɨ ɫ ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɨɜ ɩɫɟɜɞɨɫɥɭɱɚɣɧɵɯ 
ɱɢɫɟɥ ɧɚ ɗȼɆ. ȼɵɪɚɛɚɬɵɜɚɟɬɫɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ij , ɪɚɜɧɨɦɟɪɧɨ 
ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚ ɢɧɬɟɪɜɚɥɟ  1,1 , ɚ ɡɚɬɟɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɢɧɟɣɧɨɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ: 12  ijijs  ; 

 ɟɫɥɢ ɜɵɩɨɥɧɟɧɨ ɭɫɥɨɜɢɟ ɨɤɨɧɱɚɧɢɹ Rk  , ɬɨ ɜ ɤɚɱɟɫɬɜɟ 
ɨɬɜɟɬɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɸɛɭɸ ɬɨɱɤɭ ɜɧɭɬɪɢ ɲɚɪɚ ɫ ɪɚɞɢɭɫɨɦ k  
ɢ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ kX . 
 

5.2. Мɟɬɨɞ ɫɥɭɱаɣɧɨɝɨ ɩɨɢɫɤа 
ɫ ɜɨɡɜɪаɬɨɦ ɩɪɢ ɧɟɭɞаɱɧɨɦ ɲаɝɟ 

 
Ɂɚɞɚɟɬɫɹ ɧɚɱɚɥɶɧɚɹ ɬɨɱɤɚ 0X . Ʉɚɠɞɚɹ ɩɨɫɥɟɞɭɸɳɚɹ ɬɨɱɤɚ ɧɚɯɨ-

ɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

kkkk SXX 1 , 
ɝɞɟ 0k  – ɜɟɥɢɱɢɧɚ ɲɚɝɚ; kS  – ɫɥɭɱɚɣɧɵɣ ɜɟɤɬɨɪ ɟɞɢɧɢɱɧɨɣ ɞɥɢ-
ɧɵ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɢɫɤɚ; k  – ɧɨɦɟɪ ɢɬɟɪɚɰɢɢ. ɇɚ ɬɟ-
ɤɭɳɟɣ ɢɬɟɪɚɰɢɢ ɩɪɢ ɩɨɦɨɳɢ ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɫɥɭɱɚɣɧɵɯ ɜɟɤɬɨɪɨɜ kS  
ɩɨɥɭɱɚɸɬɫɹ ɬɨɱɤɢ, ɥɟɠɚɳɢɟ ɧɚ ɝɢɩɟɪɫɮɟɪɟ ɪɚɞɢɭɫɚ k  ɫ ɰɟɧɬɪɨɦ ɜ 
ɬɨɱɤɟ kX  (ɪɢɫ. 4). ȿɫɥɢ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɜ ɩɨɥɭɱɟɧɧɨɣ ɬɨɱɤɟ ɧɟ 
ɦɟɧɶɲɟ, ɱɟɦ ɜ ɰɟɧɬɪɟ, ɲɚɝ ɫɱɢɬɚɟɬɫɹ ɧɟɭɞɚɱɧɵɦ (ɬɨɱɤɢ 1Y , 2Y  ɩɪɢ 
ɩɨɢɫɤɟ ɢɡ 0X ; ɬɨɱɤɢ 1Y , 2Y , 3Y  ɩɪɢ ɩɨɢɫɤɟ ɢɡ 1X ), ɩɪɨɢɫɯɨɞɢɬ ɜɨɡɜɪɚɬ 
ɜ ɬɟɤɭɳɢɣ ɰɟɧɬɪ ɢ ɩɨɢɫɤ ɩɪɨɞɨɥɠɚɟɬɫɹ. ȿɫɥɢ ɱɢɫɥɨ ɧɟɭɞɚɱɧɵɯ ɲɚɝɨɜ 
ɢɡ ɬɟɤɭɳɟɣ ɬɨɱɤɢ ɞɨɫɬɢɝɚɟɬ ɧɟɤɨɬɨɪɨɝɨ ɱɢɫɥɚ M , ɞɚɥɶɧɟɣɲɢɣ ɩɨɢɫɤ 
ɩɪɨɞɨɥɠɚɟɬɫɹ ɢɡ ɬɨɣ ɠɟ ɬɨɱɤɢ, ɧɨ ɫ ɦɟɧɶɲɢɦ ɲɚɝɨɦ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ 
ɨɧ ɧɟ ɫɬɚɧɟɬ ɦɟɧɶɲɟ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ R . ȿɫɥɢ ɠɟ ɡɧɚɱɟ-
ɧɢɟ ɮɭɧɤɰɢɢ ɜ ɩɨɥɭɱɟɧɧɨɣ ɬɨɱɤɟ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɰɟɧɬɪɟ, ɲɚɝ ɫɱɢɬɚɟɬ-
ɫɹ ɭɞɚɱɧɵɦ ɢ ɞɚɥɶɧɟɣɲɢɣ ɩɨɢɫɤ ɩɪɨɞɨɥɠɚɟɬɫɹ ɢɡ ɷɬɨɣ ɬɨɱɤɢ. 
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Ⱥɥɝɨɪɢɬɦ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɲɚɝɢ. 
1. Ɂɚɞɚɬɶ ɧɚɱɚɥɶɧɭɸ ɬɨɱɤɭ 0X , ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ 10   , 

M  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɧɟɭɞɚɱɧɨ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɬɟ-
ɤɭɳɟɣ ɢɬɟɪɚɰɢɢ, 0  – ɧɚɱɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ ɲɚɝɚ, R  – ɦɢɧɢɦɚɥɶɧɭɸ 
ɜɟɥɢɱɢɧɭ ɲɚɝɚ, N  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢɬɟɪɚɰɢɣ. ɉɨɥɨɠɢɬɶ 0k , 

1j . 

2. ɉɨɥɭɱɢɬɶ ɫɥɭɱɚɣɧɵɣ ɜɟɤɬɨɪ  Tnjjjj sssS ...,,, 21 , ɝɞɟ ijs  – 

ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚ ɢɧɬɟɪɜɚɥɟ 
 1,1 . 

3. ȼɵɱɢɫɥɢɬɶ 
j

j
kkj

S

S
XY  . 

4. ɉɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɣ: 
ɚ) ɟɫɥɢ    kj XfYf  , ɲɚɝ ɭɞɚɱɧɵɣ. ɉɨɥɨɠɢɬɶ jk YX 1 , 

kk  1 , 1 kk  ɢ ɩɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ ɨɤɨɧɱɚɧɢɹ. ȿɫɥɢ Nk   ɩɨɥɨ-
ɠɢɬɶ 1j  ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 2. ȿɫɥɢ Nk  , ɩɨɢɫɤ ɡɚɜɟɪɲɢɬɶ: 

kXX * ; 
ɛ) ɟɫɥɢ    kj XfYf  , ɲɚɝ ɧɟɭɞɚɱɧɵɣ ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 5. 

5. Ɉɰɟɧɢɬɶ ɱɢɫɥɨ ɧɟɭɞɚɱɧɵɯ ɲɚɝɨɜ ɢɡ ɬɟɤɭɳɟɣ ɬɨɱɤɢ: 
ɚ) ɟɫɥɢ Mj  , ɫɥɟɞɭɟɬ ɩɨɥɨɠɢɬɶ 1 jj  ɢ ɩɟɪɟɣɬɢ ɤ ɲɚɝɭ 

2; 
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ɛ) ɟɫɥɢ Mj  , ɩɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ ɨɤɨɧɱɚɧɢɹ: 
 ɟɫɥɢ Rk  , ɩɪɨɰɟɫɫ ɡɚɤɨɧɱɢɬɶ: kXX * , 

   kXfXf * ; 

 ɟɫɥɢ Rk  , ɩɨɥɨɠɢɬɶ kk   , 1j  ɢ ɩɟɪɟɣɬɢ ɤ ɲɚ-
ɝɭ 2. 

6. Ɂɚɞɚɱɢ ɞɥя ɭɩɪɚɠɧɟɧɢɣ 
 

1. ɇɚɣɬɢ ɦɢɧɢɦɭɦ ɮɭɧɤɰɢɢ   223 21
2

2
3

1  xxxxXf  ɦɟ-
ɬɨɞɚɦɢ ɤɨɧɮɢɝɭɪɚɰɢɣ, ɫɨɩɪɹɠɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ. 

2. ɇɚɣɬɢ ɦɢɧɢɦɭɦ ɮɭɧɤɰɢɢ   342 1
2

2
2

1
4

2
4

1  xxxxxXf  
ɦɟɬɨɞɚɦɢ ɤɨɧɮɢɝɭɪɚɰɢɣ, ɫɨɩɪɹɠɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ. 

3. Ɇɟɬɨɞɚɦɢ ɤɨɧɮɢɝɭɪɚɰɢɣ, ɫɨɩɪɹɠɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɧɚɣɬɢ 

ɦɢɧɢɦɭɦ ɮɭɧɤɰɢɢ      22
21

2

2
2

1 711  xxxxXf . 
4. Ɇɟɬɨɞɚɦɢ ɤɨɧɮɢɝɭɪɚɰɢɣ, ɫɨɩɪɹɠɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ, Ɋɨɡɟɧ-

ɛɪɨɤɚ ɧɚɣɬɢ ɦɢɧɢɦɭɦ ɮɭɧɤɰɢɢ 

  2
2

2
12121 2104221 xxxxxxXf  . 

5. ɇɚɣɬɢ ɦɢɧɢɦɭɦ ɮɭɧɤɰɢɢ      22
2

1 654  xxXf  ɦɟɬɨ-
ɞɚɦɢ ɤɨɧɮɢɝɭɪɚɰɢɣ, ɫɨɩɪɹɠɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ. 
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