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ȺɅȽɈɊɂɌɆ ɊȺɋɑЁɌȺ ɊȺɁȻɂȿɇɂɃ ɇȺ ɆɇɈɀȿɋɌȼȿ ɆɈȾȿɅȿɃ ɒȼȿɃɇɈȽɈ 
ɉɈɌɈɄȺ ɉɈ ɁɇȺɑȿɇɂəɆ ɆɈɓɇɈɋɌɂ ɈɊȽȺɇɂɁȺɐɂɈɇɇЫɏ ɈɉȿɊȺɐɂɃ 

 
Ⱥ.Ɇ. Ɋɚɯɦɚɬɭɥɥɢɧ 

Ɇɨɫɤɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɬɟɯɧɨɥɨɝɢɣ ɢ ɭɩɪɚɜɥɟɧɢɹ ɢɦɟɧɢ Ʉ.Ƚ. Ɋɚɡɭɦɨɜɫɤɨɝɨ 
(ɉɟɪɜɵɣ ɤɚɡɚɱɢɣ ɭɧɢɜɟɪɫɢɬɟɬ), Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ. 

 
Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɛɥɟɦɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨ-

ɜɚɧɢɹ ɩɨɬɨɤɚ ɲɜɟɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɪɚɡɧɨɨɛɪɚɡɢɟ ɦɨɞɟɥɟɣ ɲɜɟɣ-
ɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɟɞɫɬɚɜɥɹɟɦɨɟ ɤɨɧɟɱɧɵɦ ɦɧɨɠɟɫɬɜɨɦ. ɋɮɨɪɦɭɥɢɪɨɜɚɧɨ ɩɨɧɹɬɢɟ ɦɨɳ-
ɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɨɩɟɪɚɰɢɢ. ɋ ɰɟɥɶɸ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɞɭɪ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɪɚɡɛɢɟɧɢɟ ɦɧɨɠɟɫɬɜɚ. ɉɪɟɞɥɨɠɟɧ ɩɨɤɚɡɚɬɟɥɶ ɚɝɪɟ-
ɝɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨɬɨɤɚ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɡɧɚɤɚ ɪɚɡɛɢɟ-
ɧɢɹ. Аɜɬɨɪɨɦ ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɪɚɫɱёɬɚ ɱɢɫɥɚ ɫɩɨɫɨɛɨɜ, ɤɨɬɨɪɵɦɢ ɪɚɡɛɢɜɚɸɬ 
ɦɧɨɠɟɫɬɜɨ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɧɚ ɝɪɭɩɩɵ. 

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɲɜɟɣɧɵɣ ɩɨɬɨɤ, ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɪɚɡɛɢɟɧɢɟ, ɨɩɟɪɚɰɢɹ, 

ɦɨɳɧɨɫɬɶ. 
 

ȼɜɟɞɟɧɢɟ 
ɋɭɳɟɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɪɨɫɬɚ ɤɨɧɤɭ-

ɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɲɜɟɣɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɹɜ-
ɥɹɸɬɫɹ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨ-
ɟɤɬɧɵɯ ɪɚɛɨɬ ɢ ɫɨɤɪɚɳɟɧɢɟ ɫɪɨɤɨɜ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɪɵɧɨɱ-
ɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɟɞɩɪɢɹɬɢɟ ɫɩɨɫɨɛɧɨ ɨɩɟɪɚ-
ɬɢɜɧɨ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɡɚɩɪɨɫɵ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɦɩɶɸɬɟɪ-
ɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

Ⱦɥɹ ɲɜɟɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɯɚɪɚɤɬɟɪɧɚ 
ɱɚɫɬɚɹ ɫɦɟɧɹɟɦɨɫɬɶ ɦɨɞɟɥɟɣ ɨɞɟɠɞɵ. ɇɚ 
ɩɪɟɞɩɪɢɹɬɢɢ ɩɪɨɟɤɬɢɪɭɸɬ ɩɨɬɨɤɢ ɜ ɫɜɹɡɢ ɫ 
ɩɨɞɝɨɬɨɜɤɨɣ ɢ ɩɨɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɧɨɜɵɯ ɦɨɞɟɥɟɣ ɲɜɟɣɧɵɯ ɢɡɞɟɥɢɣ. Ɍɚɤɢɦ ɨɛ-
ɪɚɡɨɦ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɲɜɟɣɧɵɯ ɩɨɬɨɤɨɜ ɨɬ-
ɧɨɫɢɬɫɹ ɤ ɩɨɫɬɨɹɧɧɨɣ (ɦɧɨɝɨɤɪɚɬɧɨ ɩɨɜɬɨ-
ɪɹɸɳɟɣɫɹ) ɩɪɨɰɟɫɫɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɇɨɜɵɣ ɩɨɞɯɨɞ ɜ ɦɟɬɨɞɨɥɨɝɢɢ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɲɜɟɣɧɵɯ ɩɨɬɨɤɨɜ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɢ ɨɫɧɨɜɧɵɯ ɪɚɡɞɟɥɨɜ ɞɢɫɤɪɟɬɧɨɣ 
ɦɚɬɟɦɚɬɢɤɢ (ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ, ɤɨɦɛɢɧɚɬɨɪɢ-
ɤɢ, ɬɟɨɪɢɢ ɝɪɚɮɨɜ) ɢ ɦɟɬɨɞɨɜ ɨɩɬɢɦɢɡɚɰɢɢ ɧɚ 
ɞɢɫɤɪɟɬɧɵɯ ɦɨɞɟɥɹɯ. 

Ɉɛɴɟɤɬɨɦ ɧɚɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹ-
ɸɬɫɹ ɩɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ, 
ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ ɩɨ ɬɚɤɬɨɜɨɦɭ ɦɟɬɨɞɭ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɨɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɧɚ ɨɫɧɨɜɟ ɦɨɞɟɥɟɣ, 
ɦɟɬɨɞɨɜ ɢ ɚɥɝɨɪɢɬɦɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɞɢɫɤɪɟɬ-
ɧɨɣ ɦɚɬɟɦɚɬɢɤɢ ɢ ɬɟɨɪɢɢ ɨɩɬɢɦɢɡɚɰɢɢ. ɗɬɨ 
ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɧɵɯ ɩɪɨɰɟ-
ɞɭɪ ɩɨɫɪɟɞɫɬɜɨɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨ-
ɝɪɚɦɦɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɧɚ ɨɫ-
ɧɨɜɟ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

ɇɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ ɪɚɡɧɨɨɛɪɚɡɢɟ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ 
ɩɨɬɨɤɚ ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɤɚɤ ɦɧɨɠɟɫɬɜɨ ɧɟɭɩɨ-
ɪɹɞɨɱɟɧɧɵɯ ɪɚɡɛɢɟɧɢɣ ɧɟɞɟɥɢɦɵɯ ɨɩɟɪɚɰɢɣ 
ɩɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɨɩɟɪɚɰɢɹɦ. Ʉɨɥɢɱɟɫɬɜɨ 
ɬɚɤɢɯ ɪɚɡɛɢɟɧɢɣ ɨɩɢɫɵɜɚɸɬ ɱɢɫɥɨɦ ɋɬɢɪɥɢɧ-
ɝɚ ɜɬɨɪɨɝɨ ɪɨɞɚ ܵ = ∑ ܵ௫ሺ௡ሻॉ௫ୀଶ , ,ݔ ॉ, ݊ ∈ , 

ɝɞɟ ݊  ɱɢɫɥɨ ɧɟɞɟɥɢɦɵɯ ɨɩɟɪɚɰɢɣ ɩɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɡɝɨ-
ɬɨɜɥɟɧɢɹ ɢɡɞɟɥɢɹ; ॉ – ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɨɥɧɢ-
ɬɟɥɟɣ ɜ ɲɜɟɣɧɨɦ ɩɨɬɨɤɟ; ݔ  ɩɟɪɟɦɟɧɧɚɹ, ɩɨ-
ɤɚɡɵɜɚɸɳɚɹ ɱɢɫɥɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚ-
ɰɢɣ ɜ ɩɨɬɨɤɟ. Ɂɞɟɫɶ ɭɱɢɬɵɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɤɪɚɬɧɵɯ ɨɩɟɪɚɰɢɣ, ɜɵɩɨɥ-
ɧɹɟɦɵɯ ɞɜɭɦɹ ɢɥɢ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɢɫɩɨɥɧɢ-
ɬɟɥɟɣ, ɬ.ɟ. ɤɨɝɞɚ ݔ < ॉ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɦɧɨɠɟ-
ɫɬɜɨ ɢɡ ܵ ɦɨɞɟɥɟɣ ɨɛɪɚɡɭɟɬ ɩɨɢɫɤɨɜɨɟ ɩɪɨ-
ɫɬɪɚɧɫɬɜɨ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɹ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ. Ɉɞɧɚɤɨ ɨɛɳɟɟ ɱɢɫɥɨ 
ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɫɨɫɬɚɜɥɹɟɬ ɨɝɪɨɦ-
ɧɭɸ ɜɟɥɢɱɢɧɭ. ɇɚɩɪɢɦɟɪ, ɢɡɝɨɬɨɜɥɟɧɢɟ 
ɲɜɟɣɧɨɝɨ ɢɡɞɟɥɢɹ ɨɩɢɫɚɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ 60 
ɧɟɞɟɥɢɦɵɯ ɨɩɟɪɚɰɢɣ ሺ݊ = ͸Ͳሻ. Ɇɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 
13 ɢɫɩɨɥɧɢɬɟɥɟɣ ሺॉ = ͳ͵ሻ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɦɧɨɠɟɫɬ-
ɜɨ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɭɞɟɬ 
ɫɨɞɟɪɠɚɬɶ ܵ = ∑ ܵ௫ሺ௡ሻॉ௫ୀଶ = ∑ ܵ௫ሺ଺଴ሻଵଷ௫ୀଶ ≈ͳ,ͳͲ͸ʹ͸ ∙ ͳͲହ଻ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ. 

ɉɪɢ ɤɨɦɩɥɟɤɬɨɜɚɧɢɢ ɨɩɟɪɚɰɢɣ ɫɨɛɥɸɞɚɸɬ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɬɪɟɛɨɜɚɧɢɟ, ɨɝɪɚɧɢɱɢɜɚɸ-
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ɳɟɟ ɤɪɚɬɧɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ ɢ 
ɢɯ ɤɨɥɢɱɟɫɬɜɨ. Ɍɚɤɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɨɩɟ-
ɪɚɰɢɢ ɩɪɢɜɧɨɫɹɬ ɪɹɞ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫ-
ɬɚɬɤɨɜ ɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ. 

ɇɚɥɢɱɢɟ ሺˍоˆˇа	݇ < ॉሻ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ሺˈсˎи	݇ = ॉሻ ɤɪɚɬɧɵɯ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚ-
ɰɢɣ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɡɚɬɪɚɬ ɜɪɟ-
ɦɟɧɢ ɧɚɢɛɨɥɟɟ ɬɪɭɞɨёɦɤɢɯ ɧɟɞɟɥɢɦɵɯ ɨɩɟɪɚ-
ɰɢɣ ɫ ɜɟɥɢɱɢɧɨɣ ɬɚɤɬɚ ɩɨɬɨɤɚ. Ɍɨɝɞɚ ɩɨɫɪɟɞɫɬ-
ɜɨɦ ɜɵɩɨɥɧɟɧɢɹ ɨɩɪɟɞɟɥёɧɧɵɯ ɪɚɫɱёɬɨɜ ɭɫɬɚ-
ɧɚɜɥɢɜɚɸɬ ɤɨɧɤɪɟɬɧɨɟ ɱɢɫɥɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ 
ɨɩɟɪɚɰɢɣ ݔ = ݇ ɜ ɲɜɟɣɧɨɦ ɩɨɬɨɤɟ.  

ɍɱёɬ ɞɚɧɧɨɝɨ ɨɝɪɚɧɢɱɟɧɢɹ  ɩɨɡɜɨɥɹɟɬ ɨɬ-
ɫɟɱɶ ɨɛɥɚɫɬɢ ɪɟɲɟɧɢɣ ɪɚɡɦɟɪɧɨɫɬɶɸ         ∑ ܵ௫ሺ௡ሻॉ௫ୀଶ − ܵ௞ሺ௡ሻ, ɡɧɚɱɢɬɟɥɶɧɨ ɫɭɡɢɜ ɩɨɢɫɤɨɜɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ. Ɉɞɧɚɤɨ ɢ ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɱɢɫɥɨ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ܵ௞ሺ௡ሻɨɫɬɚɟɬɫɹ ɨɝɪɨɦɧɵɦ. 

Ⱦɨɩɨɥɧɟɧɢɟɦ ɤ ɭɫɥɨɜɢɸ ɡɚɞɚɱɢ ɩɪɟɞɥɚ-
ɝɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ. Ɂɚɬɪɚ-
ɬɵ ɜɪɟɦɟɧɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɧɟɞɟɥɢɦɵɯ ɨɩɟ-
ɪɚɰɢɣ ɬɚɤɨɜɵ, ɱɬɨ ɨɞɧɚ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ 
ɨɩɟɪɚɰɢɹ ɜ ɩɨɬɨɤɟ ɹɜɥɹɟɬɫɹ ɞɜɭɤɪɚɬɧɨɣ ɩɨ 
ɱɢɫɥɭ ɢɫɩɨɥɧɢɬɟɥɟɣ, ɨɫɬɚɥɶɧɵɟ ɨɞɢɧɧɚɞɰɚɬɶ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ – ɧɟɤɪɚɬɧɵɟ ሺ݇ = ͳ ∙ ʹ + ͳͳ ∙ ͳ = ͳ �ʹ ɢɥɢ �݇ = ॉ − ͳ = ͳʹሻ. 

Ɍɨɝɞɚ ɪɚɡɦɟɪɧɨɫɬɶ ɢɫɫɥɟɞɭɟɦɨɣ ɱɚɫɬɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɢɡ ɦɨɞɟɥɟɣ 
ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɭɦɟɧɶɲɢɬɫɹ ɢ ɫɨɫɬɚɜɢɬ ܵ௞ሺ௡ሻ = ଵܵଶሺ଺଴ሻ ≈ ͳ,ͳͲͳͶͶ ∙ ͳͲହ଺ ɚɥɶɬɟɪɧɚɬɢɜ. 

ɍɤɚɡɚɧɧɵɟ ɪɟɡɭɥɶɬɢɪɭɸɳɢɟ ɜɟɥɢɱɢɧɵ ൫ܵ = ∑ ܵ௫ሺ௡ሻॉ௫ୀଶ 	и	ܵ௞ሺ௡ሻ൯ ɩɨɥɭɱɟɧɵ ɪɟɤɭɪɫɢɜɧɵɦ 
ɫɩɨɫɨɛɨɦ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɢɥɨɠɟɧɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɜɬɨɪɨɦ ɧɚ-
ɫɬɨɹɳɟɣ ɩɭɛɥɢɤɚɰɢɢ ɜ ɫɪɟɞɟ VТsЮКХ BКsТМ ПШr 
AppХТМКЭТШЧ ɞɥɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɚɤɟɬɚ 
MТМrШsШПЭ© EбМОХ 2010. 

Ɉɞɧɚɤɨ ɧɚ ɩɭɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɫɬɪɚɧ-
ɫɬɜɚ ɢɡ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɜɨɡɧɢɤɚɟɬ 
ɫɥɨɠɧɚɹ ɩɪɨɛɥɟɦɚ. Ɂɞɟɫɶ ɩɪɨɹɜɥɹɟɬɫɹ ɩɪɨ-
ɬɢɜɨɪɟɱɢɟ, ɫɭɳɟɫɬɜɭɸɳɟɟ ɦɟɠɞɭ ɩɨɬɪɟɛɧɨ-
ɫɬɹɦɢ ɢ ɪɟɫɭɪɫɚɦɢ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧ-
ɧɨɣ ɡɚɞɚɱɢ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɬɪɟɛɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɟɪɟɱɢɫɥɢɬɶ ɢ ɡɚɩɨɦɧɢɬɶ ɜɫɟ ܵ௞ሺ௡ሻ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɢɡ ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɨɝɨ ɦɧɨɠɟɫɬɜɚ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɞɥɹ ɡɚɩɨ-
ɦɢɧɚɧɢɹ ɬɚɤɨɝɨ ɨɝɪɨɦɧɨɝɨ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ ɧɟ 
ɯɜɚɬɚɟɬ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ ɩɟɪɫɨɧɚɥɶɧɨɝɨ 
ɤɨɦɩɶɸɬɟɪɚ. 

Ɂɚɞɚɱɭ ɦɨɠɧɨ ɪɟɲɢɬɶ ɦɟɬɨɞɨɦ ɩɨɥɧɨɝɨ 
ɩɟɪɟɛɨɪɚ (ɦɟɬɨɞɨɦ «ɝɪɭɛɨɣ ɫɢɥɵ», ɚɧɝɥ. brute 
ПorМe) ɤɨɦɛɢɧɚɬɨɪɧɵɯ ɨɛɴɟɤɬɨɜ – ɦɨɞɟɥɟɣ 
ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ Д1]. Ɍɨɝɞɚ ɨɤɚɡɵɜɚɟɬɫɹ ɧɟ-
ɞɨɫɬɚɬɨɱɧɨɣ ɫɤɨɪɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɜɫɟɣ ɢɧɮɨɪ-
ɦɚɰɢɢ ɡɚ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɩɪɢɟɦɥɟɦɵɣ 

ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɲɜɟɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ⱦɥɹ 
ɚɥɝɨɪɢɬɦɨɜ ɩɨɥɧɨɝɨ ɩɟɪɟɛɨɪɚ ɤɨɦɛɢɧɚɬɨɪɧɵɯ 
ɨɛɴɟɤɬɨɜ ɯɚɪɚɤɬɟɪɧɚ ɫɭɳɟɫɬɜɟɧɧɚɹ ɬɪɭɞɨёɦ-
ɤɨɫɬɶ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨ ɜɨɡɪɚɫ-
ɬɚɸɳɚɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɡɧɚɱɟɧɢɣ ɚɪɝɭɦɟɧɬɨɜ 
ɮɭɧɤɰɢɢ. ɇɚ ɨɫɧɨɜɟ ɪɟɚɥɶɧɵɯ ɢɫɯɨɞɧɵɯ ɞɚɧ-
ɧɵɯ ሺ݊,�		ॉ ɢ �݇ሻ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɲɜɟɣɧɨɝɨ 
ɩɨɬɨɤɚ, ɪɚɫɱёɬɵ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɜ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɨɦ ɪɟɠɢɦɟ ɫɨɫɬɚɜɹɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɩɨ ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ: ɧɟɫɤɨɥɶɤɨ 
ɞɧɟɣ ɢ ɞɚɠɟ ɦɟɫɹɰɟɜ ɪɚɛɨɬɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɭ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ 
ɧɟ ɯɜɚɬɚɟɬ ɪɟɫɭɪɫɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞ-
ɧɵɯ ɡɚɞɚɱ ɬɚɤɢɯ ɪɚɡɦɟɪɧɨɫɬɟɣ. 

ȼ ɞɚɧɧɵɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ ɫɥɟɞɭɟɬ ɩɪɢ-
ɦɟɧɢɬɶ ɜɟɬɜɥɟɧɢɟ ɩɨɢɫɤɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ, ɬ.ɟ. ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ 
ɜɟɬɜɟɣ ɢ ɝɪɚɧɢɰ. ɉɪɢ ɷɬɨɦ ɡɚɞɚɱɭ ɛɨɥɶɲɨɣ 
ɪɚɡɦɟɪɧɨɫɬɢ ɪɚɡɛɢɜɚɸɬ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɞɡɚ-
ɞɚɱ ɦɟɧɶɲɟɣ ɪɚɡɦɟɪɧɨɫɬɢ. Ɋɟɲɟɧɢɟ ɩɨɥɭɱɚ-
ɸɬ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɫɟɯ ɩɨɞɡɚɞɚɱ ɧɚɢɛɨ-
ɥɟɟ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ. Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɨɬɛɪɨ-
ɫɢɬɶ ɬɟ ɨɛɥɚɫɬɢ ɩɨɢɫɤɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, 
ɤɨɬɨɪɵɟ ɡɚɜɟɞɨɦɨ ɧɟ ɫɨɞɟɪɠɚɬ ɪɟɲɟɧɢɣ ɢɫ-
ɯɨɞɧɨɣ ɡɚɞɚɱɢ. Ⱦɥɹ ɪɟɤɭɪɫɢɜɧɨɣ ɩɪɨɰɟɞɭɪɵ 
ɩɪɢёɦ ɜɟɬɜɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɵɣ ɚɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ Д2]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɢ ɫɮɨɪ-
ɦɭɥɢɪɨɜɚɬɶ ɩɪɢɡɧɚɤ, ɩɨ ɤɨɬɨɪɨɦɭ ɛɭɞɟɬ ɨɫɭ-
ɳɟɫɬɜɥɹɬɶɫɹ ɜɟɬɜɥɟɧɢɟ ɢɡɭɱɚɟɦɨɝɨ ɩɪɨ-
ɫɬɪɚɧɫɬɜɚ ɢɡ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ. 

Ⱥɥɝɨɪɢɬɦ ɪɚɫɱёɬɚ ɪɚɡɛɢɟɧɢɣ ɧɚ ɦɧɨ-
ɠɟɫɬɜɟ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɩɨ ɡɧɚ-
ɱɟɧɢɹɦ ɦɨɳɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧыɯ ɨɩɟ-
ɪɚɰɢɣ 

ɒɜɟɣɧɵɣ ɩɨɬɨɤ ɟɫɬɶ ɫɢɫɬɟɦɚ ɢɡ ɫɨɜɨɤɭɩ-
ɧɨɫɬɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ 
ɨɩɟɪɚɰɢɣ, ɨɛɪɚɡɭɸɳɢɯ ɟɝɨ ɫɬɪɭɤɬɭɪɭ. Ɇɨɞɟɥɶ 
ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɨɩɢɫɵɜɚɸɬ 
ɤɚɤ ɨɛɴɟɞɢɧɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ. ܣ = ଵܣ ׫ ଶܣ ׫ … ׫ ௜ܣ ௞ ɩɪɢ ɭɫɥɨɜɢɢܣ ת ௝ܣ = ∅, 

ɝɞɟ ܣ – ɦɧɨɠɟɫɬɜɨ ɧɟɞɟɥɢɦɵɯ ɨɩɟɪɚɰɢɣ 
ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɡ-
ɝɨɬɨɜɥɟɧɢɹ ɦɨɞɟɥɢ ɲɜɟɣɧɨɝɨ ɢɡɞɟɥɢɹ; ݅ ɢɥɢ ݆ 
 ɩɟɪɟɦɟɧɧɵɟ, ɭɤɚɡɵɜɚɸɳɢɟ ɧɚ ɩɨɪɹɞɤɨɜɵɣ 
ɧɨɦɟɪ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɨɩɟɪɚɰɢɢ, ɩɪɢɱɟɦ 	݅ ≠ ݆; 			݅, ݆ ∈ {ͳ, ʹ, … , ௜ܣ ;{݇ , -௝ – ɫɨɨɬɜɟɬɫɬɜɟɧܣ
ɧɨ, ݅ ɢ -ɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɨɩɟɪɚɰɢɢ ɲɜɟɣɧɨ-
ɝɨ ɩɨɬɨɤɚ. 

ȼ ɦɚɬɟɦɚɬɢɤɟ ɢɫɩɨɥɶɡɭɸɬ ɩɨɧɹɬɢɟ «ɦɨɳɧɨ-
ɫɬɢ» ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɧɟɱɧɨɝɨ ɦɧɨɠɟɫɬɜɚ 
ɷɥɟɦɟɧɬɨɜ. Ɇɨɳɧɨɫɬɶ – ɷɬɨ ɤɥɚɫɫ ɷɤɜɢɜɚɥɟɧɬ-
ɧɨɫɬɢ ɦɧɨɠɟɫɬɜ. Ɇɨɳɧɨɫɬɶ ɩɨɤɚɡɵɜɚɟɬ ɤɨɥɢɱɟ-
ɫɬɜɨ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬ ɞɚɧɧɨɟ 
ɦɧɨɠɟɫɬɜɨ Д3]. 
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Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɨɩɟɪɚɰɢɹ ɩɪɟɞɫɬɚɜɥɹ-
ɟɬ ɫɨɛɨɣ ɧɟɤɨɬɨɪɨɟ ɩɨɞɦɧɨɠɟɫɬɜɨ ɢɡ ɦɧɨ-
ɠɟɫɬɜɚ ݊ ɧɟɞɟɥɢɦɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɨɩɢɫɵɜɚɸ-
ɳɟɣ ɢɡɝɨɬɨɜɥɟɧɢɟ ɦɨɞɟɥɢ ɲɜɟɣɧɨɝɨ ɢɡɞɟ-
ɥɢɹ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɢɦɟɟɬ ɫɦɵɫɥ ɜɜɟɫɬɢ ɩɨɧɹ-
ɬɢɟ «ɦɨɳɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɨɩɟɪɚɰɢɢ» 
ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ. 

ɉɨɞ ɦɨɳɧɨɫɬɶɸ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɨɩɟɪɚ-
ɰɢɢ ɫɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɨɱɟɬɚɟ-
ɦɵɯ ɜ ɧɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɞɟɥɢɦɵɯ ɨɩɟɪɚ-
ɰɢɣ. Ɍɨɝɞɚ ɱɢɫɥɨ |ܣ௜| ɞɥɹ ɩɨɞɦɧɨɠɟɫɬɜɚ ܣ௜, 
ɩɨɤɚɡɵɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɞɟ-
ɥɢɦɵɯ ɨɩɟɪɚɰɢɣ ɜ ɫɨɫɬɚɜɟ Т-ɣ ɨɪɝɚɧɢɡɚɰɢɨɧ-
ɧɨɣ ɨɩɟɪɚɰɢɢ. Ɉɱɟɜɢɞɟɧ ɬɨɬ ɮɚɤɬ, ɱɬɨ ∑ ௜|௞௜ୀଵܣ| = |ܣ| = ݊. 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɭɸ ɨɩɟɪɚ-
ɰɢɸ ɤɚɤ ɩɨɞɦɧɨɠɟɫɬɜɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɞɟ-
ɥɢɦɵɯ ɨɩɟɪɚɰɢɣ, ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɤɚɠɞɭɸ ɦɨɞɟɥɶ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɯɚɪɚɤɬɟɪɢ-
ɡɨɜɚɬɶ ɱɟɪɟɡ ɚɝɪɟɝɢɪɭɟɦɭɸ ɦɨɳɧɨɫɬɶ ɨɪɝɚɧɢ-
ɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ. Ɍɨɝɞɚ ɦɧɨɝɨɨɛɪɚɡɢɟ 
ɜɫɟɯ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɫɥɟɞɭɟɬ ɝɪɭɩ-
ɩɢɪɨɜɚɬɶ ɩɨ ɞɚɧɧɨɦɭ ɩɪɢɡɧɚɤɭ. 

ɉɨɧɹɬɢɟ «ɚɝɪɟɝɚɬ» (ɨɬ ɥɚɬ. ɫɤɥɚɞɵɜɚɟɦɵɣ, 
ɫɭɦɦɢɪɭɟɦɵɣ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ ɧɟ-
ɫɭɦɦɢɪɭɟɦɵɯ ɢɥɢ ɧɟɫɨɢɡɦɟɪɢɦɵɯ ɷɥɟɦɟɧɬɨɜ. 
Ɍɨɝɞɚ ɚɝɪɟɝɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɴ-
ɟɞɢɧɟɧɢɟ, ɭɤɪɭɩɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɤɚɤɨɦɭ-
ɥɢɛɨ ɩɪɢɡɧɚɤɭ. ɋɭɳɧɨɫɬɶ ɷɬɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɨɟɞɢɧɟɧɢɢ ɨɞɧɨɪɨɞ-
ɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɛɨɥɟɟ ɤɪɭɩɧɵɟ ɫɢɫɬɟɦɵ. ɋɪɟ-
ɞɢ ɫɩɨɫɨɛɨɜ ɚɝɪɟɝɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹɸɬ ɫɥɨɠɟ-
ɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɝɪɭɩɩɵ ɚɝɪɟ-
ɝɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɱɟɪɟɡ ɢɯ ɫɪɟɞɧɸɸ ɜɟɥɢ-
ɱɢɧɭ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɜɡɜɟɲɢɜɚɸɳɢɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɛɚɥɥɨɜ ɢ ɬ. ɞ. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɥɹ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɚɝ-
ɪɟɝɢɪɭɟɦɭɸ ɦɨɳɧɨɫɬɶ ɞɨɫɬɚɬɨɱɧɨ ɩɪɟɞɫɬɚ-
ɜɢɬɶ ɜ ɜɢɞɟ ɫɭɦɦɵ ɟё ɡɧɚɱɟɧɢɣ ɩɨ ɜɫɟɦ ɨɪɝɚ-
ɧɢɡɚɰɢɨɧɧɵɦ ɨɩɟɪɚɰɢɹɦ. ɉɪɢ ɨɩɢɫɚɧɢɢ ɚɝɪɟ-
ɝɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚ-
ɰɢɣ ɩɪɢɧɹɬ ɧɟɜɨɡɪɚɫɬɚɸɳɢɣ ɩɨɪɹɞɨɤ ɞɥɹ ɫɨ-
ɫɬɚɜɥɹɸɳɢɯ ɡɧɚɱɟɧɢɣ. Ⱦɥɹ ɭɩɨɦɹɧɭɬɨɝɨ ɩɪɢ-
ɦɟɪɚ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɨɞɧɢɦ ɢɡ ɬɚɤɢɯ ɩɨɤɚɡɚ-
ɬɟɥɟɣ ɫɥɭɠɢɬ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫɥɟɞɭɸɳɚɹ ɫɭɦɦɚ 
ɢɡ 12-ɬɢ ɫɥɚɝɚɟɦɵɯ  ɡɧɚɱɟɧɢɣ ɦɨɳɧɨɫɬɢ ɨɪ-
ɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ: ͳͶ + ͺ + ͹ + ͸ + ͸ +͸ + ͷ + ͵ + ʹ + ͳ + ͳ + ͳ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɝɪɟɝɢɪɭɟɦɚɹ ɦɨɳɧɨɫɬɶ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ ɹɜɥɹɟɬɫɹ ɫɜɨɣɫɬ-
ɜɨɦ ɦɨɞɟɥɢ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ. Ⱦɚɧɧɨɟ ɫɜɨɣɫɬ-
ɜɨ ɹɜɥɹɟɬɫɹ ɩɪɢɡɧɚɤɨɦ ɜɟɬɜɥɟɧɢɹ ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɢɡ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ 
ɩɨɬɨɤɚ. Ɍɨɝɞɚ ɞɥɹ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɧɟɨɛɯɨ-
ɞɢɦɨ ɩɨɞɫɱɢɬɚɬɶ ɢ ɩɟɪɟɱɢɫɥɢɬɶ ɜɫɟ ɜɨɡɦɨɠ-

ɧɵɟ ɜɚɪɢɚɧɬɵ ɚɝɪɟɝɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɨɪɝɚ-
ɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ. 

Ɂɚɞɚɱɚ ɩɨ ɪɚɫɱёɬɭ ɤɨɥɢɱɟɫɬɜɚ ɬɚɤɢɯ ɝɪɭɩɩ 
(ɢɥɢ ɫɩɨɫɨɛɨɜ ɪɚɡɛɢɟɧɢɹ) ɚɧɚɥɨɝɢɱɧɚ ɡɚɞɚɱɟ 
ɞɢɫɤɪɟɬɧɨɣ ɦɚɬɟɦɚɬɢɤɢ ɨ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɧɚ-
ɬɭɪɚɥɶɧɨɝɨ ɱɢɫɥɚ ɜ ɜɢɞɟ ɫɭɦɦɵ ɧɚɬɭɪɚɥɶɧɵɯ 
ɫɥɚɝɚɟɦɵɯ Д4], ɤɨɬɨɪɚɹ ɩɨ ɫɜɨɟɣ ɫɭɬɢ ɬɚɤɠɟ 
ɹɜɥɹɟɬɫɹ ɪɚɡɛɢɟɧɢɟɦ. ɉɪɢ ɪɟɲɟɧɢɢ ɩɨɫɬɚɜ-
ɥɟɧɧɨɣ ɡɚɞɚɱɢ ɫɭɦɦɵ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɷɤɜɢ-
ɜɚɥɟɧɬɧɵɦɢ, ɟɫɥɢ ɨɧɢ ɨɬɥɢɱɚɸɬɫɹ ɬɨɥɶɤɨ ɩɨ-
ɪɹɞɤɨɦ ɫɥɚɝɚɟɦɵɯ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚɥɢɱɢɟ 
ɷɤɜɢɜɚɥɟɧɬɧɵɯ ɫɭɦɦ ɫɪɟɞɢ ɪɚɡɛɢɟɧɢɣ ɡɧɚɱɟ-
ɧɢɹ ɧɟ ɢɦɟɟɬ. ɇɚɩɪɢɦɟɪ, ɪɚɡɛɢɟɧɢɹ 6=1+5 ɢ 
6=5+1 ɩɪɟɞɫɬɚɜɥɹɸɬ ɤɚɤ ɧɟɪɚɡɥɢɱɢɦɵɟ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɥɸɛɨɦɭ ɪɚɡɛɢɟɧɢɸ ɱɢɫɥɚ ݊ ɧɚ ݇ ɫɥɚɝɚɟɦɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɜ ɜɢɞɟ ݊ = ܽଵ + ܽଶ +⋯+ ܽ௞, ɝɞɟ ݇, ܽଵ, …	ܽ௞ > Ͳ, ɫɨɨɬ-
ɜɟɬɫɬɜɭɟɬ ɬɚɤɨɟ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɪɚɡɛɢɟɧɢɟ ݊ = ܾଵ + ܾଶ +⋯+ ܾ௞, ɱɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: ܾ௜ିଵ ൒ ܾ௜. Ɍɚɤɢɟ ɪɚɡɛɢɟɧɢɹ ɛɭɞɭɬ ɡɚɩɢɫɚɧɵ ɜ 
ɮɢɝɭɪɧɵɯ ɫɤɨɛɤɚɯ ɩɟɪɟɱɢɫɥɟɧɢɟɦ ɢɯ ɱɟɪɟɡ 
ɡɚɩɹɬɭɸ ɜ ɧɟɜɨɡɪɚɫɬɚɸɳɟɦ ɩɨɪɹɞɤɟ. ɇɚɩɪɢ-
ɦɟɪ, ɨɞɧɨ ɢɡ ɪɚɡɛɢɟɧɢɣ ɱɢɫɥɚ 6 ɡɚɩɢɫɵɜɚɸɬ 
ɤɚɤ {Ͷ, ͳ, ͳ}. 

ɑɢɫɥɨ ɜɫɟɯ ɪɚɡɛɢɟɧɢɣ ɧɚɬɭɪɚɥɶɧɨɝɨ ɱɢɫɥɚ ݊ ɨɛɨɡɧɚɱɟɧɨ ɱɟɪɟɡ ݌ሺ݊ሻ. Ɍɚɤ, ɱɢɫɥɨ 6 ɪɚɡɛɢ-
ɜɚɸɬ ɧɚ ɫɥɚɝɚɟɦɵɟ 11-ɸ ɫɩɨɫɨɛɚɦɢ: ݌ሺ͸ሻ 	 = 	ͳͳ: {͸}, {ͷ, ͳ}, {Ͷ, ʹ}, {͵, ͵}, {Ͷ, ͳ, ͳ}, {͵, ʹ, ͳ}, {ʹ, ʹ, ʹ},{͵, ͳ, ͳ, ͳ}, {ʹ, ʹ, ͳ, ͳ}, {ʹ, ͳ, ͳ, ͳ, ͳ}, {ͳ, ͳ, ͳ, ͳ, ͳ, ͳ}. 

ɗɬɨɬ ɪɟɡɭɥɶɬɚɬ ɩɨɥɭɱɟɧ ɬɪɢɜɢɚɥɶɧɵɦ ɩɟ-
ɪɟɱɢɫɥɟɧɢɟɦ ɜɫɟɯ ɪɚɡɛɢɟɧɢɣ. Ɉɞɧɚɤɨ ɞɥɹ 
ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɣ ɧɚɬɭɪɚɥɶɧɵɯ ɱɢɫɟɥ ɨɩɪɟ-
ɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɩɨɫɨɛɨɜ ɪɚɡɛɢɟɧɢɹ ɧɚ 
ɫɥɚɝɚɟɦɵɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɲɟɧɢɟ ɧɟ-
ɩɪɨɫɬɨɣ ɡɚɞɚɱɢ. 

ɑɢɫɥɨ ɫɩɨɫɨɛɨɜ ɪɚɡɛɢɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ 
ɱɢɫɥɚ ɧɚ ɧɚɬɭɪɚɥɶɧɵɟ ɫɥɚɝɚɟɦɵɟ ɧɚɯɨɞɹɬ ɧɚ 
ɨɫɧɨɜɟ ɩɟɧɬɚɝɨɧɚɥɶɧɨɣ ɬɟɨɪɟɦɵ Ʌ. ɗɣɥɟɪɚ 
Д5], ɜɵɪɚɠɟɧɧɨɣ ɮɨɪɦɭɥɨɣ ∏ ሺͳ − ௞ሻஶ௞ୀଵݔ = ∑ ሺ−ͳሻ௤ ∙ ൫ଷ௤మା௤൯ݔ ଶ⁄ஶ௤ୀିஶ , ɝɞɟ ݇ ∈ , ݍ ∈  

Ɋɟɡɭɥɶɬɚɬ ɩɪɨɢɡɜɟɞɟɧɢɹ ɜ ɥɟɜɨɣ ɱɚɫɬɢ 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɧɚɡɵɜɚɸɬ ɩɪɨɢɡ-
ɜɨɞɹɳɟɣ ɮɭɧɤɰɢɟɣ Д4, 6-8] ɞɥɹ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɫɬɢ ɱɢɫɟɥ ݌ሺͲሻ, ,ሺͳሻ݌ ,ሺʹሻ݌ ∏ … ,ሺ͵ሻ݌ ሺͳ − ௞ሻஶ௞ୀଵݔ = ሺͲሻ݌ + ሺͳሻ݌ ∙ ݔ + ሺʹሻ݌ ∙ ଶݔ ሺ͵ሻ݌+ ∙ ଷݔ +… 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɩɨɥɭɱɟɧɧɨɦ ɫɬɟɩɟɧɧɨɦ 
ɪɹɞɭ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ݔ௡ ɩɨɤɚɡɵɜɚɟɬ ɱɢɫɥɨ 
ɪɚɡɛɢɟɧɢɣ ݌ሺ݊ሻ ɞɥɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɱɢɫɥɚ ݊. 
Ⱦɚɧɧɭɸ ɜɟɥɢɱɢɧɭ ɧɚɯɨɞɹɬ ɦɟɬɨɞɨɦ ɪɟɤɭɪ-
ɪɟɧɬɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɩɨ ɮɨɪɦɭɥɟ ݌ሺ݊ሻ = ∑ ሺ−ͳሻ௤ାଵ ∙ ቂ݌ ∙ ቀ݊ − ଷ௤మି௤ଶ ቁ + ݌ ∙ஶ௤ୀିஶ ቀ݊ − ଷ௤మା௤ଶ ቁቃ.
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Ɍɨɝɞɚ, ɫɱɢɬɚɹ ݌ሺ݊ሻ = Ͳ ɞɥɹ ɜɫɟɯ ݊ ൑ Ͳ, ɩɨ-
ɥɭɱɚɸɬ ݌ሺ͸ሻ = ሺ͸݌ − ͳሻ + ሺ͸݌ − ʹሻ − ሺ͸݌ − ͷሻ ሺ͸݌−− − ͹ሻ+⋯	= ሺͷሻ݌ + ሺͶሻ݌ − ሺͳሻ݌ − Ͳ = ͹ + ͷ −ͳ = ͳͳ. 

Ɇɨɳɧɨɫɬɶ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɜɵɪɚɠɚɸɬ ɱɢɫ-
ɥɨɦ ɢɫɩɨɥɧɢɬɟɥɟɣ ሺॉሻ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɵɡɵɜɚ-
ɸɬ ɢɧɬɟɪɟɫ ɧɟ ɜɫɟ ɪɚɡɛɢɟɧɢɹ, ɚ ɬɨɥɶɤɨ ɪɚɡɛɢɟ-
ɧɢɹ ɧɚ ɤɨɧɤɪɟɬɧɨɟ ɱɢɫɥɨ ɫɥɚɝɚɟɦɵɯ ሺ݇ሻ. ɉɨ-

ɫɥɟɞɧɹɹ ɜɟɥɢɱɢɧɚ ɨɬɪɚɠɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɨɪɝɚɧɢ-
ɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ ɜ ɲɜɟɣɧɨɦ ɩɨɬɨɤɟ. 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɡɛɢɟɧɢɣ ɱɢɫɥɚ ݊ ɧɚ ݇ ɫɥɚ-
ɝɚɟɦɵɯ ɨɛɨɡɧɚɱɟɧɨ ɜ ɜɢɞɟ ݌ሺ݊, ݇ሻ. Ɉɱɟɜɢɞɧɵɦ 
ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɪɚɡɛɢɟɧɢɣ ݌ሺ݊ሻ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɦɦɭ 
ɪɚɡɛɢɟɧɢɣ ɱɢɫɥɚ ݊ ɩɨ ɤɨɧɤɪɟɬɧɵɦ ɡɧɚɱɟɧɢɹɦ 
ɤɨɥɢɱɟɫɬɜɚ ɫɥɚɝɚɟɦɵɯ ݅	ሺ݅ = ͳ,ʹ, … ݇ሻ:  ݌ሺ݊ሻ =∑ ,ሺ݊݌ ݅ሻ௞௜ୀଵ  (ɪɢɫ. 1). 

 
 
 

ቱͲ ͳ ͲͲ ͳ ͳͲ ͳ ͳ૙ ૚ ૛ቱ 

 
ɇɚɬɭɪɚɥɶɧɨɟ 
ɱɢɫɥɨ 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɡɛɢɟɧɢɣ 
ɩɨ ɱɢɫɥɭ ɫɥɚɝɚɟɦɵɯ 

Ɉɛɳɟɟ 
ɱɢɫɥɨ 
ɪɚɡɛɢɟɧɢɣ  0 1 2 3 4 5 6 7 

1 0 1 0 0 0 0 0 0 1 
2 0 1 1 0 0 0 0 0 2 
3 0 1 1 1 0 0 0 0 3 
4 0 1 2 1 1 0 0 0 5 
5 0 1 2 2 1 1 0 0 7 
6 0 1 3 3 2 1 1 0 11 
7 0 1 3 4 3 2 1 1 15 

 

Ɋɢɫ.1. Ɋɚɫɱёɬ ɱɢɫɥɚ ɪɚɡɛɢɟɧɢɣ ɧɚɬɭɪɚɥɶɧɵɯ ɱɢɫɟɥ ɧɚ ɫɥɚɝɚɟɦɵɟ 

 
ɉɨɫɬɚɜɥɟɧɧɭɸ ɡɚɞɚɱɭ ɪɟɲɚɸɬ ɩɨ ɫɥɟ-

ɞɭɸɳɟɣ ɬɟɨɪɟɦɟ Д8]: 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɡɛɢɟɧɢɣ ɱɢɫɥɚ ݊ ɧɚ ݇ ɫɥɚ-

ɝɚɟɦɵɯ ɪɚɜɧɨ ɤɨɥɢɱɟɫɬɜɭ ɪɚɡɛɢɟɧɢɣ ɱɢɫɥɚ ݊ 
ɧɚ ɫɥɚɝɚɟɦɵɟ, ɧɚɢɛɨɥɶɲɟɟ ɢɡ ɤɨɬɨɪɵɯ ɪɚɜɧɨ ݇. Ɉɛɪɚɬɧɨɟ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɫɩɪɚɜɟɞɥɢɜɵɦ. 

Ⱦɚɧɧɨɟ ɭɬɜɟɪɠɞɟɧɢɟ ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜ-
ɥɹɸɬ ɩɨɫɪɟɞɫɬɜɨɦ ɞɢɚɝɪɚɦɦ Ɏɟɪɪɟ (FОrrОr) 

Д7-8]. ɇɚ ɪɢɫɭɧɤɟ 2,ɚ ɪɚɡɛɢɟɧɢɟ ݊ =ܾଵ + ܾଶ +⋯+ ܾ௞ ሺ݊ = ͳͲሻ ɩɨɤɚɡɚɧɨ ɜ ɜɢɞɟ ݇ 
ɫɬɪɨɤ ሺ݇ = Ͷሻ, ɩɪɢɱɟɦ ɫɥɚɝɚɟɦɨɟ ܾ௜ ɪɚɫɩɨɥɨ-
ɠɟɧɨ ɧɚ Т–ɣ ɫɬɪɨɤɟ. ɉɨɦɟɧɹɜ ɜ ɢɫɯɨɞɧɨɣ ɞɢɚ-
ɝɪɚɦɦɟ ɫɬɪɨɤɢ ɧɚ ɫɬɨɥɛɰɵ, ɩɨɥɭɱɚɸɬ ɞɢɚ-
ɝɪɚɦɦɭ, ɢɡɨɛɪɚɠɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 2,ɛ. 

 ∎ ∎ ∎ ∎ ∎∎ ∎ ∎∎∎  

∎∎∎ ∎∎ ∎∎ ∎ ∎ ∎ 

ͳͲ = ͷ + ͵ + ͳ + ͳ ͳͲ = ͳ + ͳ + ʹ + ʹ + Ͷ 
ɚ) ɛ) 

 

Ɋɢɫ. 2. Ⱦɢɚɝɪɚɦɦɵ Ɏɟɪɪɟ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɡɧɚɱɟɧɧɚɹ ɬɟɨɪɟɦɚ ɨɩ-
ɪɟɞɟɥɹɟɬ ɫɩɨɫɨɛ ɩɨɞɫɱёɬɚ ɱɢɫɥɚ ɪɚɡɛɢɟɧɢɣ ɫ 
ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ ݌ሺ݊, ݇ሻ = ∑ ሺ݊݌ − ݇, ݅ሻ௞௜ୀ଴ ,              (1) 

ɝɞɟ ݌ሺ݊, Ͳሻ = Ͳ, ,ሺ݊݌ ͳሻ = ,ሺ݊݌ ݊ሻ = ͳ, ͳ ൑ ݇ ൑ ݊		. 
ɇɚɩɪɢɦɟɪ, ɲɟɫɬɶ ɧɟɞɟɥɢɦɵɯ ɨɩɟɪɚɰɢɣ 

ɪɚɡɛɢɜɚɸɬ ɧɚ ɞɜɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɨɩɟɪɚɰɢɢ 
ɬɪɟɦɹ ɫɩɨɫɨɛɚɦɢ (ɪɢɫɭɧɨɤ 3). 

 
ɇɨɦɟɪ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɨɩɟɪɚɰɢɢ 
1-ɹ 
2-ɹ 

∎ ∎ ∎ ∎ ∎∎  ∎ ∎ ∎ ∎∎ ∎  ∎ ∎ ∎∎ ∎ ∎ 

Ɋɚɡɛɢɟɧɢɹ: ሺͷ,ͳሻ ሺͶ,ʹሻ ሺ͵,͵ሻ 
 

Ɋɢɫ. 3. ɋɩɨɫɨɛɵ ɪɚɡɛɢɟɧɢɹ ɲɟɫɬɢ ɧɟɞɟɥɢɦɵɯ ɨɩɟɪɚɰɢɣ ɧɚ ɞɜɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɨɩɟɪɚɰɢɢ 
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Ⱦɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ 
ɪɚɡɛɢɟɧɢɣ ɧɚɬɭɪɚɥɶɧɨɝɨ ɱɢɫɥɚ ɧɚ ɧɚɬɭɪɚɥɶ-
ɧɵɟ ɫɥɚɝɚɟɦɵɟ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɟ 
ɬɪɟɛɭɟɬɫɹ ɫɨɡɞɚɬɶ ɞɢɧɚɦɢɱɟɫɤɢɣ ɦɚɫɫɢɜ, 
ɫɜɨɣɫɬɜɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɪɚɡ-
ɦɟɪɚ ɩɨ ɦɟɪɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ ɩɪɨ-
ɰɟɞɭɪɵ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ 
ɦɚɫɫɢɜɚ ɹɜɥɹɟɬɫɹ 0. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɩɨɦɨ-
ɳɶɸ ɤɥɸɱɟɜɵɯ ɫɥɨɜ ɨɛɴɹɜɥɹɟɬɫɹ ɦɚɫɫɢɜ, 
ɩɪɟɞɫɬɚɜɥɹɟɦɵɣ ɜ ɜɢɞɟ ɦɚɬɪɢɰɵ, ɫ ɱɢɫɥɨɦ 
ɫɬɪɨɤ ɨɬ 1-ɣ ɞɨ ሺ݊ − ݇ሻ ɢ ɱɢɫɥɨɦ ɫɬɨɥɛɰɨɜ ݇. 
Ɂɧɚɱɟɧɢɹ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ɦɚɫɫɢɜɚ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1). 

Ⱦɥɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɬɪɢɜɢɚɥɶɧɨɝɨ ɩɪɢɦɟɪɚ 
ɦɚɫɫɢɜ, ɨɩɢɫɵɜɚɟɦɵɣ ɦɚɬɪɢɰɟɣ ɪɚɡɦɟɪɧɨ-
ɫɬɶɸ ɜ ɱɟɬɵɪɟ ɫɬɪɨɤɢ ሺͶ = ͸ − ʹሻ ɢ ɬɪɢ ɫɬɨɥɛ-
ɰɚ (ɫ 0-ɝɨ ɩɨ 2-ɣ), ɜɵɞɟɥɟɧ ɜ ɬɚɛɥɢɰɟ ɫɟɪɵɦ 
ɰɜɟɬɨɦ ɢ ɩɭɧɤɬɢɪɧɨɣ ɥɢɧɢɟɣ (ɫɦ. ɪɢɫɭɧɨɤ 1). 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɡɛɢɟɧɢɣ ɧɚɬɭɪɚɥɶɧɨɝɨ ɱɢɫɥɚ ɧɚ 

ɫɥɚɝɚɟɦɵɟ (ɧɚ ɪɢɫɭɧɤɟ 1 ɹɱɟɣɤɚ ɬɚɛɥɢɰɵ ɜɵ-
ɞɟɥɟɧɚ ɞɜɨɣɧɨɣ ɝɪɚɧɢɰɟɣ, ɡɧɚɱɟɧɢɟ - ɩɨɥɭ-
ɠɢɪɧɵɦ ɲɪɢɮɬɨɦ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɦɦɭ 
ɡɧɚɱɟɧɢɣ ɦɚɫɫɢɜɚ ɜ ɩɨɫɥɟɞɧɟɣ ɟɝɨ ɫɬɪɨɤɟ 
(ɜɵɞɟɥɟɧɨ ɩɨɥɭɠɢɪɧɵɦ ɲɪɢɮɬɨɦ): ݌ሺ͸,ʹሻ = ሺͶ,Ͳሻ݌ + ሺͶ,ͳሻ݌ + ሺͶ,ʹሻ݌ = Ͳ + ͳ + ʹ = ͵. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɛɢɟɧɢɣ 
ɱɢɫɥɚ ݊ ɧɚ ݇ ɫɥɚɝɚɟɦɵɯ ɨɩɪɟɞɟɥɹɸɬ ɦɟɬɨɞɨɦ 
ɪɟɤɭɪɪɟɧɬɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ. 

Ⱥɥɝɨɪɢɬɦ ɪɚɫɱёɬɚ ɱɢɫɥɚ ɫɩɨɫɨɛɨɜ, ɩɨ ɤɨ-
ɬɨɪɵɦ ɪɚɡɛɢɜɚɸɬ ɦɨɞɟɥɢ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɩɨ 
ɦɨɳɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ (ɤɚɤ ɢ 
ɚɥɝɨɪɢɬɦ ɩɟɪɟɱɢɫɥɟɧɢɹ ɷɬɢɯ ɫɩɨɫɨɛɨɜ) ɮɨɪ-
ɦɚɥɢɡɨɜɚɧ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɦ ɩɪɢɥɨɠɟ-
ɧɢɢ. ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɪɚɡɪɚɛɨɬɚɧ ɜ ɫɪɟ-
ɞɟ VТsЮКХ BКsТМ ПШr AppХТМКЭТШЧ ɢ ɮɭɧɤɰɢɨɧɢɪɭ-
ɟɬ ɜ ɩɚɤɟɬɟ MТМrШsШПЭ© EбМОХ 2010. 

 
 

 
Ɋɢɫ. 4. Ɍɚɛɥɢɰɚ ɩɨ ɪɚɫɱёɬɭ ɱɢɫɥɚ ɫɩɨɫɨɛɨɜ ɪɚɡɛɢɟɧɢɹ. ɋɤɪɢɧɲɨɬ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɗȼɆ 

ɉɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɩɪɢɦɟɪɭ, ɲɜɟɣɧɵɣ 
ɩɨɬɨɤ ɫɨɫɬɨɢɬ ɢɡ 12-ɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟ-
ɪɚɰɢɣ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɡɭɱɚɟɦɨɟ ɩɪɨ-
ɫɬɪɚɧɫɬɜɨ ɢɡ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɫɨ-
ɞɟɪɠɢɬ ଵܵଶሺ଺଴ሻ ≈ ͳ,ͳͲͳͶͶ ∙ ͳͲହ଺ ɚɥɶɬɟɪɧɚɬɢɜ. ɉɨ 
ɩɪɢɡɧɚɤɭ ɚɝɪɟɝɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɨɪɝɚɧɢɡɚ-
ɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ ɞɚɧɧɨɟ ɦɧɨɠɟɫɬɜɨ, ɫɨ-
ɫɬɨɹɳɟɟ  ɢɡ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ, ɩɨɞ-

ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ 74287 ɝɪɭɩɩ. Ɋɟɡɭɥɶɬɚɬ ɪɚɫ-
ɱɟɬɚ ɜ ɜɢɞɟ  ɫɤɪɢɧɲɨɬɚ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜ-
ɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4. ɗɬɨ  ɫɭɦɦɚ ɜɟɥɢɱɢɧ ɜ 
ɹɱɟɣɤɚɯ ɫ B50 ɩɨ N50, ɢɥɢ ɡɧɚɱɟɧɢɟ ɜ ɹɱɟɣɤɟ 
N62 ɬɚɛɥɢɰɵ. Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɩɪɨɝɪɚɦɦɚ 
ɜɵɜɨɞɢɬ ɬɚɤɠɟ ɜɨ ɜɫɩɥɵɜɚɸɳɟɣ ɮɨɪɦɟ. 
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Ɋɢɫ. 5. ɉɟɪɟɱɟɧɶ ɚɝɪɟɝɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ 

ɨɩɟɪɚɰɢɣ 
 

ɉɨɫɥɟ ɡɚɤɪɵɬɢɹ ɜɫɩɥɵɜɸɳɟɣ ɮɨɪɦɵ ɩɪɨ-
ɝɪɚɦɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɚɤɬɢɜɢɪɭɟɬ ɥɢɫɬ 
«Ƚɪɭɩɩɵ» ɢ ɝɟɧɟɪɢɪɭɟɬ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ 
ɚɝɪɟɝɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ 
ɨɩɟɪɚɰɢɣ. ɉɨɥɧɵɣ ɩɟɪɟɱɟɧɶ ɡɧɚɱɟɧɢɣ ɞɚɧɧɨ-
ɝɨ ɩɨɤɚɡɚɬɟɥɹ ɩɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɡɚɞɚɱɢ, 
ɩɪɢɧɹɬɵɦ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɲɜɟɣɧɨɝɨ ɩɨ-
ɬɨɤɚ, ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɢɫɚɧ ɢ ɪɟɚɥɢɡɨɜɚɧ ɚɥ-
ɝɨɪɢɬɦ ɪɚɫɱёɬɚ ɱɢɫɥɚ ɫɩɨɫɨɛɨɜ, ɤɨɬɨɪɵɦɢ 
ɪɚɡɛɢɜɚɸɬ ɦɧɨɠɟɫɬɨ ɢɡ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ 
ɩɨɬɨɤɚ ɧɚ ɝɪɭɩɩɵ ɩɨ ɩɪɢɡɧɚɤɭ ɚɝɪɟɝɢɪɭɟɦɨɣ 
ɦɨɳɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟɪɚɰɢɣ. 

Ɂɚɤɥɸɱɟɧɢɟ 
ȼɩɟɪɜɵɟ ɜ ɬɟɯɧɨɥɨɝɢɢ ɲɜɟɣɧɵɯ ɢɡɞɟɥɢɣ, 

ɤɚɤ ɩɪɢɤɥɚɞɧɨɣ ɧɚɭɤɟ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɨ ɩɨɧɹ-
ɬɢɟ «ɦɨɳɧɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɨɩɟɪɚɰɢɢ». 
ɉɨ ɷɬɢɦ ɬɟɪɦɢɧɨɦ ɩɨɧɢɦɚɸɬ ɱɢɫɥɨ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢ ɧɟɞɟɥɢɦɵɯ ɨɩɟɪɚɰɢɣ, ɤɨɬɨɪɨɟ ɫɨɞɟɪ-
ɠɢɬ ɪɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɨɩɟ-
ɪɚɰɢɹ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚɝ-
ɪɟɝɢɪɭɟɦɚɹ ɦɨɳɧɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɩɟ-
ɪɚɰɢɣ ɫɬɚɧɨɜɢɬɫɹ ɡɧɚɱɢɦɵɦ ɫɜɨɣɫɬɜɨɦ, ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɳɢɦ ɦɨɞɟɥɶ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ. ɉɨ 
ɞɚɧɧɨɦɭ ɩɪɢɡɧɚɤɭ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜɟɬɜɥɟɧɢɟ 

ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ. 

Ɋɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɪɚɫɱёɬɚ ɱɢɫɥɚ ɫɩɨ-
ɫɨɛɨɜ, ɤɨɬɨɪɵɦɢ ɪɚɡɛɢɜɚɸɬ ɧɚ ɝɪɭɩɩɵ ɦɧɨ-
ɠɟɫɬɜɨ ɢɡ ɦɨɞɟɥɟɣ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɩɨ ɭɤɚ-
ɡɚɧɧɨɦɭ ɩɪɢɡɧɚɤɭ. Ⱦɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɮɨɪɦɚ-
ɥɢɡɨɜɚɧ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɦ ɩɪɢɥɨɠɟɧɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɚɤɟɬɚ MТМrШsШПЭ© EбМОХ 2010. 
ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɢɦɟɟɬ ɩɪɢɤɥɚɞɧɨɟ ɡɧɚ-
ɱɟɧɢɟ: ɩɪɟɞɧɚɡɧɚɱɟɧ ɬɟɯɧɨɥɨɝɚɦ ɲɜɟɣɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɹɜɥɹɟɬɫɹ ɢɧɫɬɪɭɦɟɧɬɨɦ ɩɪɢ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɨɬɨɤɚ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ 
ɩɨ ɬɚɤɬɨɜɨɦɭ ɦɟɬɨɞɭ. 

ɉɨɫɥɟɞɭɸɳɟɟ ɢɡɭɱɟɧɢɟ ɝɪɭɩɩ ɢɡ ɦɨɞɟɥɟɣ 
ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ ɩɨɡɜɨɥɢɬ ɫɭɳɟɫɬɜɟɧɧɨ 
ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɦɨ-
ɞɟɥɟɣ ɲɜɟɣɧɨɝɨ ɩɨɬɨɤɚ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨ-
ɤɪɚɬɢɬ ɜɪɟɦɹ ɧɚ ɩɨɥɭɱɟɧɢɟ ɝɨɬɨɜɨɝɨ ɩɪɨɟɤɬ-
ɧɨɝɨ ɪɟɲɟɧɢɹ. 
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AЛstrКМt. TСО КrЭТМХО НаОХХs ЮpШЧ ЭСО ТssЮО ШП 

ЦКЭСОЦКЭТМКХ ЦШНОХТЧР ШП К sОаТЧР ПХШа. TСО ЯКrТОЭв 
ШП ЦШНОХs ШП К sОаТЧР ПХШа rОprОsОЧЭОН Лв К ПТЧТЭО sОЭ 
Тs КЧКХвгОН. TСО МШЧМОpЭ ШП К МКpКМТЭв ШП ШrРКЧТгК-
ЭТШЧКХ ШpОrКЭТШЧ Тs ПШrЦЮХКЭОН. TСО pКrЭТЭТШЧ ШП К sОЭ Тs 
МКrrТОН ШЮЭ ПШr ЭСО pЮrpШsО ШП ШpЭТЦТгКЭТШЧ ШП ЦШНОХТЧР 
prШМОНЮrОs. TСОrО Тs ШППОrОН КЧ ТЧНОб ШП КРРrОРКЭОН 
МКpКМТЭв ШП ШrРКЧТгКЭТШЧКХ ШpОrКЭТШЧs ШП К ПХШа Кs К 
pКrЭТЭТШЧ’s sТРЧ. TСО КЮЭСШr СКs НОЯОХШpОН КЧ КХРШ-
rТЭСЦ ШП МКХМЮХКЭТЧР К ЯКrТОЭв ШП аКвs Лв аСТМС К sОЭ ШП 
sОаТЧР ПХШа’s ЦШНОХs КrО НТЯТНОН ТЧ РrШЮps. 

 
KОваШrНs: sОаТЧР ПХШа, ЦКЭСОЦКЭТМКХ ЦШНОХ, 

pКrЭТЭТШЧ, ШpОrКЭТШЧ, МКpКМТЭв. 
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