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Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɛɥɟɦɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨ-
ɝɨ ɫɨɫɬɨɹɧɢɹ ɬɨɩɥɢɜɨɪɟɝɭɥɢɪɭɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. Ɉɫɧɨɜ-
ɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɚɧɚɥɢɡ ɩɪɢɦɟɧɢɦɨɫɬɢ ɦɟɬɨɞɚ ɷɤɫɬɪɟ-
ɦɚɥɶɧɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɧɨɡɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɬɨɩɥɢɜɨɪɟɝɭɥɢɪɭɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ. Ɇɟɬɨɞ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɩɪɨɝɧɨɡɢɪɨ-
ɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɢɬɶ ɩɪɨɝɧɨɡ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ, ɩɨɥɭɱɟɧ-
ɧɵɯ ɜ ɯɨɞɟ ɞɥɢɬɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɩɨɥɭɧɚɬɭɪɧɨɦ ɦɨɞɟɥɢɪɭɸɳɟɦ ɫɬɟɧɞɟ ɢ ɩɨɫɥɟ-
ɞɭɸɳɢɯ ɩɥɚɧɨɜɵɯ ɢɫɩɵɬɚɧɢɣ. ɉɪɨɝɧɨɡ ɜɵɩɨɥɧɹɟɬɫɹ ɛɟɡ ɚɧɚɥɢɡɚ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫ-
ɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɷɥɟ-
ɦɟɧɬɨɜ ɪɚɡɥɢɱɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ. 

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɬɨɩɥɢɜɨɪɟɝɭɥɢɪɭɸɳɚɹ ɚɩɩɚɪɚɬɭɪɚ, ɝɚɡɨɬɭɪɛɢɧɧɵɣ ɞɜɢɝɚɬɟɥɶ, 

ɩɨɥɭɧɚɬɭɪɧɵɣ ɢɫɩɵɬɚɬɟɥɶɧɵɣ ɦɨɞɟɥɢɪɭɸɳɢɣ ɫɬɟɧɞ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ. 
 
ȼɜɟɞɟɧɢɟ 
Ƚɚɡɨɬɭɪɛɢɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɧɚɯɨɞɹɬ ɜɫё 

ɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬ-
ɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ – ɩɪɟɠɞɟ ɜɫɟɝɨ ɜ 
ɚɜɢɚɰɢɢ, ɫɭɞɨɫɬɪɨɟɧɢɢ, ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ 

ɬɪɚɧɫɩɨɪɬɟ, ɜ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɤɨɦ-
ɩɥɟɤɫɟ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɤɫɩɥɭɚ-
ɬɚɰɢɨɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɚɡɨɬɭɪɛɢɧɧɵɯ 
ɞɜɢɝɚɬɟɥɟɣ ɧɟɩɪɟɪɵɜɧɨ ɜɨɡɪɚɫɬɚɸɬ. ȼ ɫɜɹɡɢ 
ɫ ɷɬɢɦ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɨɫɜɨɟ-
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ɧɢɹ ɧɨɜɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɨɜɨɞɤɢ 
ɢ ɢɫɩɵɬɚɧɢɣ ɝɚɡɨɬɭɪɛɢɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɟɝɨ 
ɚɝɪɟɝɚɬɨɜ ɢ ɤɨɦɩɥɟɤɬɭɸɳɢɯ, ɩɨɜɵɲɟɧɢɟ ɬɨɱ-
ɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɚɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢ-
ɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟ ɜɵɡɵɜɚɟɬ ɫɨɦɧɟɧɢɹ. 

ɂɫɩɵɬɚɧɢɹ ɬɨɩɥɢɜɨɪɟɝɭɥɢɪɭɸщɟɣ 
ɚɩɩɚɪɚɬɭɪɵ 

Ʉɪɢɬɟɪɢɟɦ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɵɯ ɬɟɯɧɢ-
ɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɪɚɛɨɬɵ 
ɝɚɡɨɬɭɪɛɢɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ (ȽɌȾ) ɢ ɟɝɨ ɬɨɩɥɢ-
ɜɨɪɟɝɭɥɢɪɭɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ (ɌɊȺ) ɦɨɝɭɬ 
ɫɥɭɠɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɞɥɢɬɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ 
ɌɊȺ, ɧɚɩɪɢɦɟɪ, ɜɫɟɪɟɠɢɦɧɵɯ ɬɨɩɥɢɜɧɵɯ ɪɟ-
ɝɭɥɹɬɨɪɨɜ ɢɥɢ ɞɨɡɚɬɨɪɨɜ ɬɨɩɥɢɜɚ, ɧɚ ɩɨɥɭɧɚ-
ɬɭɪɧɨɦ ɢɫɩɵɬɚɬɟɥɶɧɨɦ ɫɬɟɧɞɟ. Ⱦɚɧɧɵɟ ɢɫɩɵ-
ɬɚɧɢɹ ɩɨɡɜɨɥɹɸɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɬɚɬɢɱɟɫɤɢɟ 
ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɜɦɟɫɬɧɨɣ 
ɪɚɛɨɬɵ ȽɌȾ ɢ ɌɊȺ, ɬɟɦ ɫɚɦɵɦ, ɨɛɟɫɩɟɱɢɜɚɹ 
ɩɪɨɝɧɨɡɢɪɭɟɦɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ȽɌȾ ɢ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ. 

ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟ-
ɦɚ ɩɨɥɭɧɚɬɭɪɧɨɝɨ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɫɬɟɧɞɚ ɞɥɹ 
ɢɫɩɵɬɚɧɢɹ ɜɫɟɪɟɠɢɦɧɨɝɨ ɬɨɩɥɢɜɧɨɝɨ ɪɟɝɭɥɹ-
ɬɨɪɚ ɢɥɢ ɞɨɡɚɬɨɪɚ ɬɨɩɥɢɜɚ – ɝɢɞɪɨɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜ-
ɥɟɧɢɹ (ȽɆɑ ɋȺɍ) Д1Ж. ɋɬɟɧɞ ɫɨɞɟɪɠɢɬ ɦɨɞɟɥɶ 
ȽɌȾ ɩɨ ɤɨɧɬɭɪɚɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ ɢ ɞɚɜɥɟɧɢɹ ɡɚ ɤɨɦɩɪɟɫɫɨɪɨɦ, ɪɟɚ-
ɥɢɡɨɜɚɧɧɭɸ ɩɪɨɝɪɚɦɦɧɨ, ɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɫ ɜɵɯɨɞɚ ɦɨɞɟɥɢ ȽɌȾ 
ɜ ɮɢɡɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜ 
ɬɨɩɥɢɜɧɵɣ ɪɟɝɭɥɹɬɨɪ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚ-
ɞɚɧɧɵɦ ɪɟɠɢɦɨɦ ɬɨɩɥɢɜɧɵɣ ɪɟɝɭɥɹɬɨɪ ɞɨɡɢ-
ɪɭɟɬ ɬɨɩɥɢɜɨ, ɫɥɢɜɚɟɦɨɟ ɡɚɬɟɦ ɜ ɡɚɤɨɥɶɰɨ-
ɜɚɧɧɭɸ ɬɨɩɥɢɜɧɭɸ ɫɢɫɬɟɦɭ. ɋɢɝɧɚɥ ɢɡɦɟɪɟɧ-
ɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɩɟɪɟɞɚёɬɫɹ ɜ ɦɨɞɟɥɶ 
ȽɌȾ. 

ɉɪɢ ɩɨɥɭɧɚɬɭɪɧɵɯ ɫɬɟɧɞɨɜɵɯ ɢɫɩɵɬɚɧɢɹɯ 
ɬɨɩɥɢɜɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ (ɞɨɡɚɬɨɪɨɜ ɬɨɩɥɢɜɚ) 
ɫɨɜɦɟɫɬɧɨ ɦɨɞɟɥɶɸ ȽɌȾ ɜ ɤɨɧɬɭɪɟ ɨɛɪɚɬɧɨɣ 
ɫɜɹɡɢ ɜɨɡɧɢɤɚɸɬ ɜɨɩɪɨɫɵ ɟɝɨ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɨɬɥɚɞɤɢ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɡɚɞɚɧɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. Ɉɬɥɚɞ-
ɤɚ ɬɨɩɥɢɜɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ (ɞɨɡɚɬɨɪɚ ɬɨɩɥɢɜɚ) 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬёɦ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ 
ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ 
ɜɢɧɬɨɜ), ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɟɝɨ ɜɧɟɲɧɟɣ ɩɨ-
ɜɟɪɯɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɧɟɧɢɹ ɩɚ-
ɪɚɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɥɟɤɬɪɨɧɧɨɣ 
ɢɥɢ ɷɥɟɤɬɪɨɧɧɨ-ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɋȺɍ ȽɌȾ. 
Ɏɢɤɫɚɰɢɹ ɩɨɥɨɠɟɧɢɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɷɥɟ-
ɦɟɧɬɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɧɬɪɹɳɢɦɢ ɷɥɟɦɟɧɬɚ-

ɦɢ. Ɉɬɥɚɞɤɚ ɬɨɩɥɢɜɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɜɵɩɨɥɧɹ-
ɟɬɫɹ ɤɚɤ ɜɪɭɱɧɭɸ, ɬɚɤ ɢ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟ-
ɠɢɦɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɯɚɧɢɡɦɨɜ ɩɟɪɟ-
ɦɟɳɟɧɢɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɬɪɹɳɢɯ ɷɥɟ-
ɦɟɧɬɨɜ. ɉɪɢ ɷɬɨɦ ɜ ɤɚɱɟɫɬɜɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɫɬɢ ɜɵɩɨɥɧɹɟɦɵɯ ɨɩɟɪɚɰɢɣ ɦɨɝɭɬ ɛɵɬɶ ɢɫ-
ɩɨɥɶɡɨɜɚɧɵ ɬɢɩɨɜɵɟ ɨɩɟɪɚɰɢɢ ɨɬɥɚɞɤɢ, ɨɬ-
ɥɚɞɤɚ ɧɚ ɨɫɧɨɜɟ ɪɟɝɪɟɫɫɢɨɧɧɨɣ ɦɨɞɟɥɢ, ɷɬɚ-
ɥɨɧɧɨɣ ɥɢɛɨ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɨɣ ɦɨɞɟɥɢ ɜɫɟ-
ɪɟɠɢɦɧɨɝɨ ɬɨɩɥɢɜɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ (ɞɨɡɚɬɨɪɚ 
ɬɨɩɥɢɜɚ) [2]. 

ɉɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɥɨɠɧɨɝɨ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɪɟɚɥɶɧɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɱɚɫɬɨ ɧɟ ɞɚёɬ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɝɨ 
ɪɟɡɭɥɶɬɚɬɚ ɩɪɢ ɩɨɫɥɟɞɭɸɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɬɨɩɥɢɜɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ (ɞɨɡɚɬɨɪɚ ɬɨɩɥɢɜɚ), 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ȽɌȾ. Ⱦɥɹ ɝɚɪɚɧɬɢɢ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɨɩɥɢɜɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ (ɞɨɡɚɬɨɪɚ ɬɨɩɥɢɜɚ) 
ɩɪɨɜɨɞɹɬ ɞɥɢɬɟɥɶɧɵɟ ɢɫɩɵɬɚɧɢɹ, ɩɨ ɪɟɡɭɥɶ-
ɬɚɬɚɦ ɤɨɬɨɪɵɯ ɫɭɞɹɬ ɨ ɧɚɞёɠɧɨɫɬɢ ɢ ɩɪɢɝɨɞ-
ɧɨɫɬɢ ɌɊȺ. 

Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɞɟɣɫɬɜɟɧɧɵɯ ɫɩɨɫɨ-
ɛɨɜ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɚɜɚɪɢɣɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɌɊȺ ȽɌȾ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɝɧɨɡɢɪɭɸ-
ɳɟɝɨ ɤɨɧɬɪɨɥɹ ɟɝɨ ɧɚɞёɠɧɨɫɬɢ ɢ ɫɨɫɬɨɹɧɢɹ 
[3]. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɥɢɬɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ 
ɩɪɟɞɫɤɚɡɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɌɊȺ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɟё ɩɨɫɥɟɞɭɸɳɟɟ ɪɚɰɢɨɧɚɥɶɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢ ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɣɬɢ ɤ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɌɊȺ ɩɨ ɫɨɫɬɨɹɧɢɸ. ȼ ɨɫɧɨɜɭ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɨɥɨɠɟɧ ɬɨɬ 
ɮɚɤɬ, ɱɬɨ ɫɚɦɢ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɌɊȺ ɜɵ-
ɡɵɜɚɸɬɫɹ ɩɥɚɜɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɟё ɩɚɪɚ-
ɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚ-
ɧɵ ɫɪɟɞɫɬɜɚɦɢ ɢɡɦɟɪɟɧɢɹ. Ɉɫɧɨɜɧɵɦɢ ɠɟ 
ɩɪɢɱɢɧɚɦɢ ɞɪɟɣɮɚ ɩɚɪɚɦɟɬɪɨɜ ɌɊȺ, ɤɚɤ ɩɨ-
ɤɚɡɵɜɚɟɬ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɨɧɬɪɨɥɹ ɢ ɪɟ-
ɦɨɧɬɚ, ɹɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫɵ ɫɬɚɪɟɧɢɹ ɢ ɢɡɧɨ-
ɫɚ. ɂɦɟɧɧɨ ɷɬɢ ɩɪɨɰɟɫɫɵ, ɢɞɭɳɢɟ ɧɚ ɦɨɥɟɤɭ-
ɥɹɪɧɨɦ ɭɪɨɜɧɟ, ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶ ɤ ɫɢɬɭɚɰɢɹɦ, 
ɤɨɝɞɚ ɡɧɚɱɟɧɢɟ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɩɚɪɚɦɟɬɪɚ 
ɜɵɣɞɟɬ ɡɚ ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚ. ɇɚɛɥɸɞɟɧɢɹ ɡɚ 
ɩɪɨɰɟɫɫɚɦɢ ɞɪɟɣɮɚ ɩɚɪɚɦɟɬɪɨɜ ɜ ɯɨɞɟ ɞɥɢ-
ɬɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɢ ɩɨɫɥɟɞɭɸɳɚɹ ɨɛɪɚɛɨɬ-
ɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɷɬɢɯ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢ ɪɟɲɟ-
ɧɢɢ ɡɚɞɚɱɢ ɩɪɨɝɧɨɡɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɯɪɚɧɟ-
ɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɌɊȺ, ɩɨɡɜɨɥɹɸɬ 
ɫɜɨɟɜɪɟɦɟɧɧɨ ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɩɨ ɩɪɟɞɭɩɪɟ-
ɠɞɟɧɢɸ ɟё ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɨɬɤɚɡɨɜ ɜɨ ɜɪɟɦɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ.
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Ɋɢɫ. 1. ɉɨɥɭɧɚɬɭɪɧɵɣ ɫɬɟɧɞ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɌɊȺ ȽɌȾ 
I – ɩɨɥɭɧɚɬɭɪɧɚɹ ɦɨɞɟɥɶ ȽɌȾ; II – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɱɚɫɬɶ ɋȺɍ;  

III – ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ ɩɟɪɟɦɟɳɟɧɢɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɬɪɹɳɢɯ ɷɥɟɦɟɧɬɨɜ; 
IV – ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ 

Ɋɗ ɢ Ʉɗ – ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɢ ɤɨɧɬɪɹɳɢɣ ɷɥɟɦɟɧɬ, Ɇ – ɞɜɢɝɚɬɟɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ,  
ϕ ɢ ϕɄ – ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɬɪɹɳɢɯ ɷɥɟɦɟɧɬɨɜ, un, uɊ – ɫɢɝɧɚɥɵ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢ-

ɜɨɞɨɦ ɢ ɷɥɟɤɬɪɨɩɧɟɜɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ, GT – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ 
 

ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɹ ɌɊȺ. Ⱦɥɹ 
ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɧɨɡɢɪɭɸɳɟɝɨ 
ɤɨɧɬɪɨɥɹ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɜɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ 
ɫɨɫɬɨɹɧɢɟ ɌɊȺ, ɢɧɚɱɟ ɝɨɜɨɪɹ, ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɦɨɞɟɥɶ ɌɊȺ ɜ ɧɟɤɨɬɨɪɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɮɭɧɤ-
ɰɢɨɧɢɪɨɜɚɧɢɹ. ɉɨɫɤɨɥɶɤɭ ɌɊȺ ɞɨɫɬɚɬɨɱɧɨ 
ɩɨɥɧɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɩɪɟɞɟɥёɧɧɨɣ ɫɨɜɨ-
ɤɭɩɧɨɫɬɶɸ ɫɜɨɣɫɬɜ (ɩɚɪɚɦɟɬɪɨɜ), ɬɨ ɧɚɛɨɪ 

(ɜɟɤɬɨɪ) ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ { }n
iiyy

0==


, ɝɞɟ n – 

ɱɢɫɥɨ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɢɫɵɜɚɸɳɢɯ ɫɜɨɣɫɬɜɚ 
ɌɊȺ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɩɢɫɚɧɢɹ ɬɟɯ-
ɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ. ɍɤɚɡɚɧɧɵɣ ɧɚɛɨɪ ɫɨ-
ɫɬɨɢɬ ɢɡ ɜɵɯɨɞɧɵɯ ɢ ɨɩɪɟɞɟɥɹɸɳɢɯ ɤɨɨɪɞɢ-
ɧɚɬ ɌɊȺ, ɩɪɢ ɷɬɨɦ Yy∈


, ɝɞɟ Y – ɦɧɨɠɟɫɬɜɨ, 

ɜ ɤɨɬɨɪɨɦ y


 ɩɪɢɧɢɦɚɟɬ ɫɜɨɢ ɡɧɚɱɟɧɢɹ. 
ȼ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ Tt∈  (

T – ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ) ɢ ɩɨɫɥɟɞɭɸɳɟɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɬɨɹɧɢɟ ɌɊȺ ɩɨɞ ɜɨɡɞɟɣɫɬ-
ɜɢɟɦ ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨɜ ɦɟɧɹɟɬɫɹ 

ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ 
ɩɨɜɟɞɟɧɢɟ ɌɊȺ ɧɚ ɦɧɨɠɟɫɬɜɟ ˃ ɨɩɢɫɵɜɚɟɬɫɹ 
ɫɥɭɱɚɣɧɵɦ ɩɪɨɰɟɫɫɨɦ ( )ψ,ty


, Tt∈ , Ψ∈ψ , 

ɝɞɟ Ψ – ɦɧɨɠɟɫɬɜɨ ɷɥɟɦɟɧɬɚɪɧɵɯ ɫɨɛɵɬɢɣ. 
ɇɚ ɜɟɪɨɹɬɧɨɫɬɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ (Ψ, F, P), ɝɞɟ 
F – ɚɥɝɟɛɪɚ ɩɨɞɦɧɨɠɟɫɬɜɚ ɦɧɨɠɟɫɬɜɚ Ψ, P – 

ɜɟɪɨɹɬɧɨɫɬɧɚɹ ɦɟɪɚ, ɫɥɭɱɚɣɧɭɸ ɜɟɤɬɨɪɧɭɸ 

ɮɭɧɤɰɢɸ ( ) ( ){ }n
ii tyty

0==


 ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɡɚ 
ɢɫɤɨɦɭɸ ɦɨɞɟɥɶ ɌɊȺ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɞɥɢɧɚ ɧɚɛɨɪɚ ( ){ }n
ii ty

0=  ɦɨɠɟɬ ɛɵɬɶ ɟɞɢɧɢɱ-
ɧɨɣ, ɤɨɝɞɚ ɫɨɫɬɨɹɧɢɟ ɌɊȺ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɬɨɥɶɤɨ ɨɞɧɢɦ ɩɚɪɚɦɟɬɪɨɦ y, ɧɚɩɪɢɦɟɪ, ɡɚ-
ɞɚɧɧɵɦ ɪɚɫɯɨɞɨɦ ɬɨɩɥɢɜɚ GT. ȼɨɩɪɨɫ ɨ ɜɵ-
ɛɨɪɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɤɨɨɪɞɢɧɚɬ, ɫ ɞɨɫɬɚɬɨɱɧɨɣ 
ɩɨɥɧɨɬɨɣ ɨɬɪɚɠɚɸɳɟɣ ɫɜɨɣɫɬɜɚ ɌɊȺ, ɪɟɲɚ-
ɟɬɫɹ ɜ ɤɚɠɞɨɦ ɫɥɭɱɚɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨ, ɢɫɯɨɞɹ 
ɢɡ ɤɨɧɫɬɪɭɤɰɢɢ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟ-



ɌɊȺɇɋɉɈɊɌɇɈȿ, ȽɈɊɇɈȿ ɂ ɋɌɊɈɂɌȿɅɖɇɈȿ ɆȺɒɂɇɈɋɌɊɈȿɇɂȿ 
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ɪɢɫɬɢɤ, ɧɚɡɧɚɱɟɧɢɹ, ɫɩɟɰɢɮɢɤɢ ɪɚɛɨɬɵ ɢ ɞɪɭ-
ɝɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɌɊȺ. 

ȼ ɪɚɦɤɚɯ ɩɪɢɧɹɬɨɣ ɦɨɞɟɥɢ ɌɊȺ ɡɚɞɚɱɚ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɪɟɣɮɚ ɩɚɪɚɦɟɬɪɨɜ ɹɜɥɹ-
ɟɬɫɹ ɡɚɞɚɱɟɣ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɥɭɱɚɣɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ( )ty


. ɋɭɬɶ ɭɤɚɡɚɧɧɨɣ ɡɚɞɚɱɢ ɫɨɫɬɨ-

ɢɬ ɜ ɩɪɟɞɫɤɚɡɚɧɢɢ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ( )ty


 

ɧɚ ɦɧɨɠɟɫɬɜɟ ˃. ɂɧɮɨɪɦɚɰɢɨɧɧɨɣ ɨɫɧɨɜɨɣ 
ɞɥɹ ɟё ɪɟɲɟɧɢɹ ɫɥɭɠɚɬ ɧɟɤɨɬɨɪɵɟ ɚɩɪɢɨɪ-
ɧɵɟ ɫɜɟɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɚɧɧɵɟ ɤɨɧɬɪɨɥɶɧɵɯ 
ɢɡɦɟɪɟɧɢɣ ( )ty


 ɩɪɢ ɞɥɢɬɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ 

ɌɊȺ. ɋɨɜɨɤɭɩɧɨɫɬɶ ɚɩɪɢɨɪɧɵɯ ɫɜɟɞɟɧɢɣ ɱɚ-
ɳɟ ɜɫɟɝɨ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɨɩɢɫɚɧɢɟɦ ɧɟɤɨɬɨ-
ɪɵɯ ɫɬɪɭɤɬɭɪ, ɩɪɢɝɨɞɧɵɯ ɜ ɤɚɱɟɫɬɜɟ ɦɨɞɟɥɢ 
( )ty


. ɉɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚɤɢɯ 
ɫɬɪɭɤɬɭɪ ɪɟɞɤɨ ɛɵɜɚɸɬ ɢɡɜɟɫɬɧɵ. Ⱦɥɹ ɨɛɴɟɤ-
ɬɨɜ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɌɊȺ, ɧɚɢɛɨɥɟɟ ɬɢɩɢɱɧɵɦ 
ɹɜɥɹɟɬɫɹ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ( )ty


 ɤɚɤ 

 

( ) ( )tty ϕ⋅= 
A ,  (1) 

 

ɝɞɟ A = ||aij|| – ɦɚɬɪɢɰɚ ɫɥɭɱɚɣɧɵɯ ɤɨɷɮɮɢ-
ɰɢɟɧɬɨɜ ɪɚɡɦɟɪɨɦ (n+1)×(m+1), i = 0, …, n,             

j = 0, …, m, m – ɪɚɡɦɟɪ ɜɟɤɬɨɪɚ ( ){ }m
jj ta

0=
ɫɥɭ-

ɱɚɣɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɧɟɩɪɟɪɵɜɧɨ ɞɢɮɮɟ-
ɪɟɧɰɢɪɭɟɦɵɯ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ ɮɭɧɤɰɢɣ 

ɜɪɟɦɟɧɢ ( ) ( ){ }m
jj tt

0=
ϕ=ϕ


. Ɉɩɢɫɚɧɢɟ ( )ty


 ɜ 

ɜɢɞɟ (1) ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɪɚɡɥɨɠɟ-
ɧɢɟ ɫɥɭɱɚɣɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɞɟɬɟɪɦɢɧɢɪɨ-
ɜɚɧɧɨɦɭ ɛɚɡɢɫɭ. ɋɩɪɚɜɟɞɥɢɜɨɫɬɶ ɬɚɤɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɥɟɞɭɟɬ ɢɡ ɮɢɡɢɱɟɫɤɨɣ ɩɪɢ-
ɪɨɞɵ ɩɪɨɰɟɫɫɨɜ ɫɬɚɪɟɧɢɹ, ɢɡɧɨɫɚ, ɩɪɨɢɫɯɨ-
ɞɹɳɢɯ ɜ ɌɊȺ, ɢ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɞɚɧɧɵɦɢ 
ɢɦɟɸɳɟɣɫɹ ɫɬɚɬɢɫɬɢɤɢ. ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ 
ɩɨɥɧɨɬɚ ɷɬɢɯ ɞɚɧɧɵɯ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤ-
ɬɨɪɨɜ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɨɬ ɬɚɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɤɚɤ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢ ɮɨɪɦɚ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɤɨɧɬɪɨɥɹ. 

ȼɥɢɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɧɟɫɨɜɟɪ-
ɲɟɧɫɬɜɨ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ, ɧɟɞɨɫɬɚɬɨɱɧɚɹ 
ɤɜɚɥɢɮɢɤɚɰɢɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ 
ɩɪɢɜɨɞɹɬ ɤ ɬɨɦɭ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɚ 
ɢɡɦɟɪɟɧɢɹ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɫɬɢɧɧɨɝɨ ɧɚ ɧɟɤɨ-
ɬɨɪɭɸ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ ( )tε  – ɨɲɢɛɤɭ ɢɡ-

ɦɟɪɟɧɢɹ, ɬɨ ɟɫɬɶ ( ) ( ) ( )ttytz ε+=


, ɝɞɟ ( )tz


 – 

ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ( )ty


. Ɇɟɪɨɣ ɬɨɱɧɨɫɬɢ 
(ɩɪɟɰɢɡɢɨɧɧɨɫɬɢ) ɫɥɭɠɚɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ( )tε , ɩɪɢ ɷɬɨɦ ɨɛɵɱɧɨ ɩɨɥɚɝɚ-
ɸɬ, ɱɬɨ ɨɲɢɛɤɢ ɢɡɦɟɪɟɧɢɹ ɧɟɡɚɜɢɫɢɦɵ ɢ ɪɚɫ-
ɩɪɟɞɟɥɟɧɵ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ Д4Ж. ȼ ɫɥɭ-

ɱɚɟ ɧɟɩɪɚɜɨɦɟɪɧɨɫɬɢ ɧɨɪɦɚɥɶɧɨɝɨ ɡɚɤɨɧɚ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɲɢɛɨɤ ɢɡɦɟɪɟɧɢɹ ɫ ɜɟɪɨɹɬ-
ɧɨɫɬɶɸ ɧɟ ɧɢɠɟ ɡɚɞɚɧɧɨɣ Р0 ɦɨɠɧɨ ɭɤɚɡɚɬɶ 
ɩɪɟɞɟɥɵ, ɜ ɤɨɬɨɪɵɯ ɥɟɠɢɬ ɫɥɭɱɚɣɧɚɹ ɩɨ-
ɝɪɟɲɧɨɫɬɶ ( )tε , ɬɨ ɟɫɬɶ 

( ) ( )( ) Tt ,PttP ∈≥∆<ε 0


. ɉɪɟɞɟɥɶɧɚɹ ɨɲɢɛ-

ɤɚ ( )t∆


 ɫɥɭɠɢɬ ɡɚɞɚɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɬɨɱɧɨ-
ɫɬɢ. 

ɉɨ ɮɨɪɦɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɥɢɱɚɸɬ ɧɟɩɪɟ-
ɪɵɜɧɵɟ ɢ ɞɢɫɤɪɟɬɧɵɟ ɩɨ ɜɪɟɦɟɧɢ ɢɡɦɟɪɟɧɢɹ. 
ɇɚ ɩɪɚɤɬɢɤɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɧɟɩɪɟ-
ɪɵɜɧɵɯ ɢɡɦɟɪɟɧɢɣ ( )ty


 ɨɝɪɚɧɢɱɟɧɵ ɜɫɥɟɞɫɬ-

ɜɢɟ ɛɨɥɶɲɨɣ ɬɪɭɞɨёɦɤɨɫɬɢ ɢ ɞɨɪɨɝɨɜɢɡɧɵ. 
ɑɚɳɟ ɜɫɬɪɟɱɚɸɬɫɹ ɞɢɫɤɪɟɬɧɵɟ ɩɨ ɜɪɟɦɟɧɢ 
ɢɡɦɟɪɟɧɢɹ ɤɚɤ ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɢ ɞɟɲёɜɵɟ. 
Ɋɟɡɭɥɶɬɚɬɨɦ ɬɚɤɢɯ ɢɡɦɟɪɟɧɢɣ ɹɜɥɹɟɬɫɹ ɩɨ-
ɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ( ) TTt ,tz и ⊂∈


, ɝɞɟ иT  – 

ɩɟɪɢɨɞ ɢɫɩɵɬɚɧɢɣ. 
ɉɪɢ ɷɬɨɦ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɩɨɥɧɨɬɚ ɞɚɧ-

ɧɵɯ ɢɡɦɟɪɟɧɢɣ ɨɝɪɚɧɢɱɟɧɚ ɫɥɟɞɭɸɳɢɦ: 
– ɢɡɦɟɪɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨ ɫɥɭɱɚɣɧɨɣ 

ɨɲɢɛɤɨɣ ( )tε , ɞɥɹ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɤɨɬɨɪɨɣ 

ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɢɫɩɟɪɫɢɸ ( )[ ]tD ε , ɥɢ-
ɛɨ ɩɪɟɞɟɥɶɧɭɸ ɨɲɢɛɤɭ ɢɡɦɟɪɟɧɢɣ; 

– ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɞɢɫɤɪɟɬɧɨɟ ɩɨ ɜɪɟɦɟ-
ɧɢ ɢɡɦɟɪɟɧɢɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ( ) TTt ,tz и ⊂∈


. 

ɍɫɬɚɧɨɜɥɟɧɧɵɣ ɭɪɨɜɟɧɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɩɨɥɧɨɬɵ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɭɫɥɨɜɢɹ, ɢɡ ɤɨɬɨɪɵɯ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɯɨɞɢɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ( )ty


. 

Ⱥɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɪɨɝɧɨɡɢɪɨɜɚ-
ɧɢɹ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɌɊȺ ɦɨɠɧɨ ɩɨ-
ɫɬɪɨɢɬɶ ɧɚ ɨɫɧɨɜɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɬɢɫɬɢ-
ɱɟɫɤɢɯ ɦɟɬɨɞɨɜ (ɦɟɬɨɞɚ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚ-
ɬɨɜ, ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ ɢ ɬ.ɩ.). 
Ɉɞɧɚɤɨ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɫɬɚɬɢ-
ɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ ɧɟ-
ɤɨɬɨɪɵɦɢ ɜɟɪɨɹɬɧɨɫɬɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
ɨɲɢɛɨɤ ɢɡɦɟɪɟɧɢɣ ɢ ɦɨɞɟɥɢ ɫɥɭɱɚɣɧɨɝɨ ɩɪɨ-
ɰɟɫɫɚ ( )ty


. ȼ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɮɚɤɬɢɱɟɫɤɢɟ 

ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟ ɫɨɜɩɚɞɚɸɬ ɫ 
ɩɪɨɝɧɨɡɢɪɭɟɦɵɦɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɧɢ-
ɠɟɧɢɸ ɬɨɱɧɨɫɬɢ ɩɨɥɭɱɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ ɨɰɟɧɤɚɦɢ. ɇɚ 
ɬɨɱɧɨɫɬɶ ɪɟɲɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚɱɢ 
ɜɥɢɹɸɬ ɢ ɩɨɝɪɟɲɧɨɫɬɢ ɦɨɞɟɥɶɧɵɯ ɡɚɜɢɫɢɦɨ-
ɫɬɟɣ Д5Ж. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɦɟɪɟɧɧɵɟ ɞɚɧɧɵɟ 
ɫɨɞɟɪɠɚɬ ɢ ɨɲɢɛɤɢ ɦɨɞɟɥɢ. ɗɬɢ ɨɲɢɛɤɢ 
ɧɟɥɶɡɹ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɫɥɭɱɚɣɧɵɟ ɢ ɩɨ-
ɷɬɨɦɭ ɫ ɧɢɦɢ ɧɟɥɶɡɹ ɨɩɟɪɢɪɨɜɚɬɶ ɤɚɤ ɫɨ ɫɥɭ-
ɱɚɣɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ. Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɩɪɨ-
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ɝɧɨɡɚ ɜ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɫ ɩɨɦɨɳɶɸ ɫɬɚɬɢɫɬɢ-
ɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɨɩɪɚɜ-
ɞɚɧɧɨ ɨɩɬɢɦɢɫɬɢɱɟɫɤɢɦ ɨɰɟɧɤɚɦ . ȿɫɥɢ 
ɮɚɤɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɌɊȺ ɨɤɚɠɟɬɫɹ ɯɭɠɟ 
ɩɪɟɞɫɤɚɡɚɧɧɨɝɨ, ɬɨ ɤɨɧɟɱɧɚɹ ɰɟɥɶ ɩɪɨɝɧɨɡɢ-
ɪɨɜɚɧɢɹ – ɨɛɟɫɩɟɱɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɌɊȺ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥ-
ɧɨɫɬɶɸ ɞɨɫɬɢɝɧɭɬɚ [6]. Ɂɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɭɸ 
ɨɩɚɫɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɨɥɭɱɟɧɢɟ ɩɟɫɫɢɦɢ-
ɫɬɢɱɟɫɤɢɯ (ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ) ɨɰɟɧɨɤ . 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ-
ɝɨ ɩɪɨɝɧɨɡɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɪɟɠɢɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɌɊȺ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɩɪɢɧɹɬɢɟ ɦɟɪ ɩɨ ɩɪɟɞɭɩɪɟɠ-
ɞɟɧɢɸ ɟё ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɨɬɤɚɡɨɜ ɜ ɭɫɥɨɜɢɹɯ 
ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ.  

ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɦɨɞɟɥɢ  ɜɢɞɚ (1) ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɢɡɜɟɫɬɟɧ ɬɨɥɶɤɨ ɞɟɬɟɪɦɢɧɢɪɨ-

ɜɚɧɧɵɣ ɛɚɡɢɫ ( ){ }m
jj ty

0=
, ɚ ɞɥɹ ɨɲɢɛɨɤ ɢɡɦɟ-

ɪɟɧɢɹ ( )tε  ɡɚɞɚɧɚ ɥɢɲɶ ɨɛɥɚɫɬɶ ɢɯ ɜɨɡɦɨɠ-
ɧɵɯ ɡɧɚɱɟɧɢɣ ʫ (ɡɧɚɱɟɧɢɹ ɩɪɟɞɟɥɶɧɵɯ ɨɲɢ-

ɛɨɤ t∆


), ɬɨ ɟɫɬɶ TTtE иt ⊂∈∈ε   ,


. Ⱦɥɹ ɪɟ-
ɲɟɧɢɹ ɡɚɞɚɱɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɢɦɟɧёɧ ɦɟɬɨɞ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ (ɝɚɪɚɧɬɢɪɨ-
ɜɚɧɧɨɝɨ) ɨɰɟɧɢɜɚɧɢɹ Д7Ж, ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɨɝɪɚɧɢɱɟɧɢɹ ɢɫɯɨɞ-
ɧɵɯ ɞɚɧɧɵɯ. ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ 
ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɢ ɬɨɱɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨ-
ɝɧɨɡɚ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɧɨɡɚ ɨɬɫɭɬɫɬɜɭɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɨɯɚɫɬɢɱɟ-
ɫɤɢɯ ɫɜɨɣɫɬɜ ɌɊȺ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɤɚɤ ɫɨɛɫɬ-
ɜɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɬɚɤ ɢ ɩɚɪɚɦɟɬɪɚɦɢ 
ȽɌȾ ɢ ɩɨɞɤɥɸɱёɧɧɵɯ ɤ ɌɊȺ ɚɝɪɟɝɚɬɨɜ. 

ɋɭɬɶ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɨɰɟɧɢɜɚɧɢɹ ɫɨɫɬɨɢɬ 
ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɩɪɟɞɟɥɨɜ 
ɢɡɦɟɧɟɧɢɹ ɨɰɟɧɢɜɚɟɦɨɣ ɜɟɥɢɱɢɧɵ ( )ty


 ɩɪɢ 

TTt и ⊂∈ , ɬɨ ɟɫɬɶ ɧɚ ɩɨɥɭɱɟɧɢɟ ɢɧɬɟɪɜɚɥɶ-

ɧɨɣ ɨɰɟɧɤɢ ( )ty


. ɂɧɬɟɪɜɚɥɶɧɵɣ ɩɪɨɝɧɨɡ  

ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɢ ɫ ɩɨɦɨɳɶɸ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, ɨɞɧɚɤɨ ɟɝɨ ɞɨɫɬɨ-
ɜɟɪɧɨɫɬɶ ɧɟɜɨɡɦɨɠɧɨ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɛɟɡ ɪɚɫ-
ɫɦɨɬɪɟɧɢɹ ɝɢɩɨɬɟɡ ɨ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬ-
ɜɚɯ  ɢ ɨɲɢɛɨɤ ɢɡɦɟɪɟɧɢɣ  [8]. 

Ɋɚɫɫɦɨɬɪɢɦ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɪɟɞɩɨɫɵɥɤɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɨɰɟ-
ɧɢɜɚɧɢɹ ɜ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨ-
ɫɬɨɹɧɢɟ ɌɊȺ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɞɧɢɦ ɩɚɪɚ-
ɦɟɬɪɨɦ y(t), ɧɚɩɪɢɦɟɪ, ɪɚɫɯɨɞɨɦ ɬɨɩɥɢɜɚ GT. 

Ɍɨɝɞɚ ɨɛɥɚɫɬɶ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ ɨɲɢɛɤɢ 
ɢɡɦɟɪɟɧɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ [Δ1t, Δ2t], 

ɝɞɟ Δ1t, Δ2t – ɩɪɟɞɟɥɶɧɵɟ ɝɪɚɧɢɰɵ ɞɥɹ ε(t) ɩɪɢ 

TTt и ⊂∈ , ɚ ( ) ( ) ( )∑
=

ϕ=
m

j

jj ttaty
0

, ɝɞɟ 

( ){ }m
jj ta

0=
 – ɫɥɭɱɚɣɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ; 

( ){ }m
jj t

0=
ϕ  – ɧɟɩɪɟɪɵɜɧɵɟ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧ-

ɧɵɟ ɮɭɧɤɰɢɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ 
ɫɥɭɱɚɣɧɨɝɨ ɩɪɨɰɟɫɫɚ y(t) ɧɚ ɢɧɬɟɪɜɚɥɟ ɜɪɟ-
ɦɟɧɢ TTи ⊂  ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɫɢɫɬɟɦɭ ɧɟɪɚ-
ɜɟɧɫɬɜ 

 

ttttt zyz 21 ∆+≤≤∆− , TTt и ⊂∈ ,   (2) 

 

ɝɞɟ zt – ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ y(t) ɜ ɦɨɦɟɧɬ 

иTt∈ . ɋ ɭɱɟɬɨɦ ɡɚɞɚɧɧɨɣ ɦɨɞɟɥɢ y(t) ɧɟɪɚ-
ɜɟɧɫɬɜɚ (2) ɩɪɢɧɢɦɚɸɬ ɜɢɞ 
 

tt zz 21 ∆+≤ϕ⋅≤∆−


A ,  (3) 

 

ɝɞɟ { }tzz =


, { }tt 11 ∆=∆


, { }tt 22 ∆=∆


, t = t0, 

t1, …, tk; ( ){ }m
jlj ta

0=
=A ; ( )lj tϕ=ϕ , l = 0, …, 

k, TTt иl ⊂∈ , ϕ – ɦɚɬɪɢɰɚ ɡɧɚɱɟɧɢɣ ɮɭɧɤ-

ɰɢɣ ( ){ }m
jlj t

0=
ϕ  ɜ ɬɨɱɤɚɯ ɢɡɦɟɪɟɧɢɹ y(t), k – 

ɨɛɳɟɟ ɱɢɫɥɨ ɢɡɦɟɪɟɧɢɣ ɮɭɧɤɰɢɢ ( ){ }m
jlj t

0=
ϕ  

ɜ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ tl. 

ɉɨɥɭɱɟɧɧɚɹ ɫɢɫɬɟɦɚ ɧɟɪɚɜɟɧɫɬɜ (3) ɨɩɪɟ-
ɞɟɥɹɟɬ ɨɛɥɚɫɬɶ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɷɮ-

ɮɢɰɢɟɧɬɨɜ ( ){ }m
jlj ta

0=
, ɩɨɫɬɪɨɟɧɧɭɸ ɩɨ ɧɚ-

ɛɥɸɞɟɧɢɹɦ z


, ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ R
m+1

. Ⱦɚɧɧɚɹ 
ɨɛɥɚɫɬɶ ɨɛɪɚɡɨɜɚɧɚ ɩɟɪɟɫɟɱɟɧɢɟɦ ɞɜɭɯ ɩɨ-
ɥɭɩɪɨɫɬɪɚɧɫɬɜ ɪɚɡɦɟɪɧɨɫɬɶɸ (k + 1), ɤɚɠɞɨɟ 
ɢɡ ɤɨɬɨɪɵɯ ɨɩɢɫɚɧɨ ɱɚɫɬɶɸ ɧɟɪɚɜɟɧɫɬɜɚ (3), 
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Ɉɛɥɚɫɬɶ L ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɵɩɭɤɥɵɣ 
ɦɧɨɝɨɝɪɚɧɧɢɤ. ȼ ɩɪɨɫɬɪɚɧɫɬɜɟ R

m+1
 ɨɛɥɚɫɬɶ L 

ɜɵɞɟɥɹɟɬ ɜɫɟ ɧɚɛɨɪɵ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

( ){ }m
jj ta

0=
, ɫ ɤɨɬɨɪɵɦɢ ɪɟɚɥɢɡɚɰɢɢ y(t) ɦɨɝɭɬ 

ɛɵɬɶ ɢɡɦɟɪɟɧɵ ɜ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ tl. Ɍɨɝɞɚ ɜ 
ɨɛɥɚɫɬɢ L ⊂ R

m+1
 ɦɨɝɭɬ ɛɵɬɶ ɧɚɣɞɟɧɵ ɝɚɪɚɧ-

ɬɢɪɨɜɚɧɧɵɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɛɥɸɞɟɧɢɣ z


 

ɩɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ( ){ }m
jj ta

0=
. ɉɨɢɫɤ ɭɤɚ-

ɡɚɧɧɵɯ ɩɪɟɞɟɥɨɜ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ, ɪɟɲɚɹ 
2(m+1) ɡɚɞɚɱ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

)
) mja  

mja  

j

j

 ..., 0,min,2

, ..., 0,max,1

==

==
 

ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɹɯ ɨɛɥɚɫɬɢ L, ɬɨ ɟɫɬɶ ɤɨɨɪɞɢ-
ɧɚɬɵ ɜɫɟɯ ɬɨɱɟɤ ɷɬɨɣ ɨɛɥɚɫɬɢ ɞɨɥɠɧɵ ɭɞɨɜ-
ɥɟɬɜɨɪɹɬɶ ɧɟɪɚɜɟɧɫɬɜɚɦ |aj| ≤ d, ɝɞɟ d – ɧɟ-
ɤɨɬɨɪɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɱɢɫɥɨ; k ≥ m; |zt| ≤ ∞, 

tl ∈ ˃и, ɝɞɟ (k+1) – ɱɢɫɥɨ ɢɡɦɟɪɟɧɢɣ ɜ ɦɨɦɟɧɬɵ 
ɜɪɟɦɟɧɢ tl. 

Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɩɪɢɟɦɥɟɦ ɞɥɹ ɧɚɯɨɠɞɟ-

ɧɢɹ ɜɟɤɬɨɪɨɜ { }m
jjpP

0=
=


 ɢ { }m

jjqQ
0=

=


, ɝɞɟ 

L

ja
jp min= , L

ja
jq max= , j = 0, …, m, ɟɫɥɢ P


 

ɢ Q


 ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɚɪɚɧɬɢɪɨ-
ɜɚɧɧɵɯ ɩɪɟɞɟɥɨɜ ɢɡɦɟɧɟɧɢɹ y(t) ɢɥɢ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɜɫɟɯ p(t) ≤ y(t) ≤ q(t), TTt и ⊂∈ . Ʉɚɠ-
ɞɨɣ ɬɨɱɤɟ ɨɛɥɚɫɬɢ L ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɩɪɟɞɟ-
ɥɟɧɧɵɣ ɜɟɤɬɨɪ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

( ){ }m
jj taA

0=
=


, ɩɪɢ ɷɬɨɦ ɮɭɧɤɰɢɢ 

( ) ( )∑
=

ϕ
m

j

jj tptp
0

 ɢ ( ) ( )∑
=

ϕ
m

j

jj tqtq
0

 ɦɨɠɧɨ ɪɚɫ-

ɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɣ y(t), 

TTt и ⊂∈ . ɉɪɢ ɷɬɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɚɩɩɪɨɤɫɢ-
ɦɚɰɢɹ ɜɵɩɭɤɥɨɝɨ ɦɧɨɝɨɝɪɚɧɧɢɤɚ L ɜ ɜɢɞɟ ɝɢ-
ɩɟɪɩɚɪɚɥɥɟɥɟɩɢɩɟɞɨɜ L1 ɢ L2 (ɪɢɫ. 2). 
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Ɋɢɫ. 2. Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɜɵɩɭɤɥɨɝɨ ɦɧɨɝɨɝɪɚɧɧɢɤɚ L ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɨɦ L1 
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ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɣ y(t), 

иTTt >∈  ɜ ɜɢɞɟ ( ) ( )∑
=

ϕ=
m

j

jj tptp
1

 ɢ 

( ) ( )∑
=

ϕ=
m

j

jj tqtq
1

 ɫɨɞɟɪɠɢɬ ɧɟ ɬɨɥɶɤɨ ɪɟɚɥɢ-

ɡɚɰɢɢ y(t), ɞɥɹ ɤɨɬɨɪɵɯ ɫɩɪɚɜɟɞɥɢɜɨ ɧɟɪɚ-
ɜɟɧɫɬɜɨ (2), ɧɨ ɢ ɬɚɤɢɟ, ɞɥɹ ɤɨɬɨɪɵɯ ɨɧɨ ɜɵ-
ɩɨɥɧɹɟɬɫɹ ɱɚɫɬɢɱɧɨ. ȼɵɫɨɤɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɢ 
ɫɥɨɠɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɹ ( )tp  ɢ ( )tq  ɨɝɪɚɧɢɱɢ-
ɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɪɟ-
ɲɟɧɢɹ ɡɚɞɚɱɢ ɩɪɨɝɧɨɡɚ y(t). Ȼɨɥɟɟ ɬɨɱɧɨ ɩɪɟ-
ɞɟɥɵ ɢɡɦɟɧɟɧɢɹ y(t), иTTt >∈  ɦɨɠɧɨ ɨɩɢ-
ɫɚɬɶ ɫɨɝɥɚɫɧɨ ɫɜɨɣɫɬɜɚɦ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨ-

ɝɨ ɛɚɡɢɫɚ ( ){ }m
jj t

0=
ϕ  ɦɨɞɟɥɢ (1), ɩɭɬɟɦ ɩɨ-

ɫɬɪɨɟɧɢɹ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɩɨɥɢɧɨɦɨɜ Ʉɚɪɥɢɧɚ 
[7Ж. ɗɬɢ ɩɨɥɢɧɨɦɵ ɨɛɥɚɞɚɟɬ ɩɨɥɟɡɧɵɦ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɧɨɡɚ ɫɜɨɣɫɬ-
ɜɨɦ, ɚ ɢɦɟɧɧɨ: ɧɚ ɢɧɬɟɪɜɚɥɟ ɜɪɟɦɟɧɢ TTи ⊂  

ɨɧɢ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɧɟɪɚɜɟɧɫɬɜɚɦ (2), ɚ ɧɚ 
ɢɧɬɟɪɜɚɥɟ  ɜɪɟɦɟɧɢ иTT >  ɹɜɥɹɸɬɫɹ ɩɪɟ-
ɞɟɥɶɧɵɦɢ ɞɥɹ ɬɟɯ ɪɟɚɥɢɡɚɰɢɣ y(t), ɤɨɬɨɪɵɟ 
ɬɚɤɠɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɜɫɟɦ ɧɟɪɚɜɟɧɫɬɜɚɦ (2). 

Ʉɥɚɫɫ ɮɭɧɤɰɢɣ ( ){ }m
jj t

0=
ϕ , ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɧɚ ɩɪɚɤɬɢɤɟ ɞɥɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɫɥɭɱɚɣɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɩɚ-
ɪɚɦɟɬɪɨɜ ɌɊȺ, ɞɨɫɬɚɬɨɱɧɨ ɨɝɪɚɧɢɱɟɧ. Ɉɛɵɱ-

ɧɨ ( ){ }m
jj t

0=
ϕ  – ɧɟɩɪɟɪɵɜɧɨ ɞɢɮɮɟɪɟɧɰɢ-

ɪɭɟɦɵɟ ɮɭɧɤɰɢɢ, ɨɛɪɚɡɭɸɳɢɟ ɫɢɫɬɟɦɭ ɑɟ-
ɛɵɲɟɜɚ Д9Ж. Ɋɟɚɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɞɪɟɣɮɚ ɩɚ-
ɪɚɦɟɬɪɨɜ ɌɊȺ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶɲɨɣ ɢɧɟɪɰɢ-
ɨɧɧɨɫɬɶɸ, ɩɪɢ ɫɬɚɛɢɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɧɢɯ 
ɨɬɫɭɬɫɬɜɭɸɬ ɪɟɡɤɢɟ ɢɡɦɟɧɟɧɢɹ Д3Ж. ɋɪɟɞɢ 
ɮɭɧɤɰɢɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜɢɞɚ ɧɚɢɛɨɥɟɟ 
ɱɚɫɬɨ ɞɥɹ ɨɩɢɫɚɧɢɹ у(t) ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɟ-
ɩɟɧɧɵɟ ɢɥɢ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɟ, ɬ.ɟ. ɧɚɛɨɪɵ 

ɬɢɩɚ { }mjjt 0=  ɢ { }m 

j 

tje 0=
α

, ɝɞɟ αj – ɩɨɤɚɡɚɬɟɥɶ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

ɉɪɢɧɚɞɥɟɠɧɨɫɬɶ ( ){ }m
jj t

0=
ϕ  ɤ ɤɥɚɫɫɭ ɧɟ-

ɩɪɟɪɵɜɧɨ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɵɯ ɮɭɧɤɰɢɣ ɦɨɠ-
ɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɪɟɞɟɥɨɜ 
ɢɡɦɟɧɟɧɢɹ у(t), иTTt >∈ . ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɢɡɦɟɪɟɧɢɹ у(t) ɩɪɢ TTt и ⊂∈  ɦɨɝɭɬ ɛɵɬɶ 
ɧɚɣɞɟɧɵ ɷɤɫɬɪɟɦɚɥɶɧɵɟ ɩɨɥɢɧɨɦɵ у(t)– ɢ 

у(t)+, ɞɥɹ ɤɨɬɨɪɵɯ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ ɜɵɩɨɥɧɹ-

ɟɬɫɹ у(t)– ≤ у(t) ≤ у(t)+ (2), TTt и ⊂∈ . ɉɪɢ 
ɷɬɨɦ ɨɛɥɚɫɬɶ [у(t)–, у(t)+] ɹɜɥɹɟɬɫɹ ɧɚɢɦɟɧɶ-
ɲɟɣ ɢɡ ɞɨɩɭɫɬɢɦɵɯ, ɫɨɞɟɪɠɚɳɢɯ ɜɫɟ ɜɨɡɦɨɠ-
ɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɧɚɛɥɸɞɟɧɢɣ z


 ɪɟɚɥɢɡɚɰɢɣ 

у(t).  

Ɉɩɪɟɞɟɥɟɧɢɟ у(t)– ɢ у(t)+ ɜɨɡɦɨɠɧɨ ɫ ɩɨ-
ɦɨɳɶɸ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

 

) ( ) ( )

) ( ) ( ) mina 2

  max,a 1

m

0j

**
j

m

0j
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=

=

tt

tt

j

j

 (4) 

 

ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɹɯ (2), ɝɞɟ t
*
 – ɥɸɛɚɹ ɮɢɤɫɢ-

ɪɨɜɚɧɧɚɹ ɬɨɱɤɚ ɢɡ иTT >  (ɜɨɡɦɨɠɧɨɫɬɶ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɢɡɜɨɥɶɧɨɣ ɬɨɱɤɢ ɢɡ иTT >  

ɜɵɬɟɤɚɟɬ ɢɡ ɷɤɫɬɪɟɦɚɥɶɧɨɫɬɢ у(t)– ɢ у(t)+ ɧɚ 

иTT > ). 

ɉɪɢɦɟɧɟɧɢɟ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɩɨɥɢɧɨɦɨɜ 
у(t)– ɢ у(t)+ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ у(t) ɩɨ ɫɪɚɜ-
ɧɟɧɢɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɭɧɤɰɢɣ р(t) ɢ q(t) 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 
– ɬɪɭɞɨёɦɤɨɫɬɶ ɜɵɱɢɫɥɟɧɢɹ у(t)– ɢ у(t)+ ɜ 

m ɪɚɡ ɦɟɧɶɲɟ (m – ɪɚɡɦɟɪ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧ-
ɧɨɝɨ ɛɚɡɢɫɚ ɦɨɞɟɥɢ у(t)); 

– ɨɛɥɚɫɬɶ [у(t)–, у(t)+], иTTt >∈  ɫɨɞɟɪɠɢɬ 
ɬɨɥɶɤɨ ɜɨɡɦɨɠɧɵɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɡɭɥɶɬɚɬɨɜ 
ɧɚɛɥɸɞɟɧɢɹ z


 ɪɟɚɥɢɡɚɰɢɢ у(t). 

Ⱥɥɝɨɪɢɬɦ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢɡɦɟɧɟɧɢɹ ɩɚ-
ɪɚɦɟɬɪɨɜ ɌɊȺ ɧɚ ɨɫɧɨɜɟ ɪɟɲɟɧɢɹ (4) ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

1) ɧɚ ɢɧɬɟɪɜɚɥɟ ɜɪɟɦɟɧɢ TTи ⊂  ɩɪɨɢɡ-
ɜɨɞɢɬɫɹ k ɤɨɧɬɪɨɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ у(t), ɩɪɢ-
ɱёɦ k ≥ m; 

2) ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ у(t)– ɢ у(t)+ ɩɭɬёɦ ɪɟɲɟɧɢɹ ɡɚɞɚ-
ɱɢ (4). 

ȼ ɯɨɞɟ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɨɩɪɟɞɟɥɹ-
ɸɬ ɩɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ y(t), TTt и ⊂∈  (ɷɤɫ-
ɬɪɟɦɚɥɶɧɵɟ ɩɨɥɢɧɨɦɵ у(t)– ɢ у(t)+) ɫ ɩɨɦɨ-
ɳɶɸ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (4). 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ ɨɩɪɟɞɟɥɟɧɢɹ ɝɚɪɚɧ-
ɬɢɪɨɜɚɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɌɊȺ, 
ɧɚɣɞɟɧɧɨɝɨ ɫ ɩɨɦɨɳɶɸ ɩɪɢɜɟɞёɧɧɨɝɨ ɜɵɲɟ 
ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɛɨɛɳɟɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɧɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɩɚɪɚ-
ɦɟɬɪɚ ɌɊȺ (ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ GT [ɥ/ɱɚɫ]) ɩɪɢ 
ɡɚɞɚɧɧɨɦ ɭɝɥɟ ɩɨɜɨɪɨɬɚ ɪɵɱɚɝɚ ɭɩɪɚɜɥɟɧɢɹ 
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ɞɜɢɝɚɬɟɥɟɦ (αР˄ʪ) ɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 
ȽɌȾ (n) ɦɨɠɧɨ ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶ ɥɢɧɟɣɧɨɣ 
ɡɚɜɢɫɢɦɨɫɬɶɸ GT = GT0 + GT1·t, ɝɞɟ GT0, GT1 – 

ɫɥɭɱɚɣɧɵɟ ɩɚɪɚɦɟɬɪɵ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟ-
ɧɢɹ GT(t) ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ t1 

= 100 ɱɚɫ. ɢ t2 = 200 ɱɚɫ. GT(t1) = 330 ± ε, GT(t2) 

= 331 ± ε, ɝɞɟ |ε| ≤ 3,2 – ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟ-
ɧɢɹ. Ɍɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨ-
ɫɬɨɹɧɢɟ ɌɊȺ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t3 = 6000 ɱɚɫ. 
ɢ ɩɨɫɥɟ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɜ ɷɬɨɬ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɞɚɬɶ ɩɪɨɝɧɨɡ ɨ ɩɨɜɟɞɟɧɢɢ GT 

ɩɪɢ t4 = 12000 ɱɚɫ. 
ȼɜɢɞɭ ɦɚɥɨɫɬɢ ɢɧɬɟɪɜɚɥɚ ∆t = t2 – t1, ɩɨ 

ɤɨɬɨɪɨɦɭ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɨɝɧɨɡ ɧɚ ɞɥɢɬɟɥɶ-
ɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ, ɢ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɫɯɨ-
ɞɢɦɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜ ɤɚɱɟ-
ɫɬɜɟ ɚɪɝɭɦɟɧɬɚ ɮɭɧɤɰɢɢ ( )tjϕ  ɢɫɩɨɥɶɡɭɟɦ lg 

t. Ɋɟɲɢɜ ɢɫɯɨɞɧɭɸ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ 1) ɞɥɹ 
ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɨɲɢɛɤɢ ε ɩɨɥɭɱɢɦ 2), 3) 
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ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɤɫɬɪɟɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
GT:  

GT+ = 277,6 + 24,58·lg t; GT– = 369,1 – 17,94 lg t. 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɭɪɚɜɧɟɧɢɹɦ ɜɟɥɢɱɢɧɚ 
GT(t3) ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ Д301,3; 

370,5], GT(t4) – ɜ ɞɢɚɩɚɡɨɧɟ Д295,9; 377,9].  

Ɋɟɡɭɥɶɬɚɬ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɡɦɟɪɟɧɢɹ GT(t3) 

ɫɨɫɬɚɜɢɥ 315 ɥ/ɱɚɫ., ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ ɩɪɨɝɧɨɡɭ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɡɦɟɪɟɧɢɹ GT(t3) ɫɨɫɬɚɜɥɟɧ ɧɨɜɵɣ ɩɪɨɝɧɨɡ 
ɞɥɹ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ GT(t4): 
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ɢ ɩɨɥɭɱɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɤɫɬɪɟɦɚɥɶɧɵɟ 
ɡɧɚɱɟɧɢɹ GT: 

GT+ = 336,5 – 4,84·lg t; GT– = 357,3 – 12,04·lg t. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɚɧɧɨɝɨ ɩɪɨɝɧɨɡɚ ɜɟɥɢ-
ɱɢɧɚ GT(t4) ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 
[308,2; 316,7]. ɉɨɫɥɟɞɭɸɳɢɣ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟ-
ɪɟɧɢɹ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɫɨɫɬɚɜɢɥ GT(t4) = 310 ± 

ε, ɬɨ ɟɫɬɶ ɪɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɨ-
ɜɚɥ ɩɪɟɞɫɤɚɡɚɧɧɨɦɭ. ɂɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɵɣ 
ɪɟɡɭɥɶɬɚɬ ɦɨɠɧɨ ɩɪɨɞɨɥɠɢɬɶ ɩɪɨɰɟɫɫ ɩɪɨ-
ɝɧɨɡɢɪɨɜɚɧɢɹ, ɞɥɹ ɷɬɨɝɨ ɫɨɫɬɚɜɥɹɸɬ ɧɨɜɵɟ 
ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ: 
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ɢ ɨɩɪɟɞɟɥɹɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɤɫɬɪɟɦɚɥɶ-
ɧɵɟ ɡɧɚɱɟɧɢɹ GT: 

GT+ = 339,9 – 6,54·lg t; GT– = 358,6 – 12,70·lg t. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɢɜɟɞёɧɧɵɯ ɪɚɫɱёɬɨɜ 
ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɡɭɥɶ-
ɬɚɬɨɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɩɨɜɵɲɚɟɬ 
ɬɨɱɧɨɫɬɶ ɩɪɨɰɟɞɭɪɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. Ɋɟ-
ɡɭɥɶɬɚɬɵ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɱɟɬɨɜ ɷɤɫɬɪɟɦɚɥɶ-
ɧɵɯ ɩɨɥɢɧɨɦɨɜ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 3. 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɟɬɨɞ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɝɧɨɡɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨ-
ɜɚɧɢɹɦ: 
– ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɣ ɧɟɫɦɟɳёɧɧɨɫɬɢ ɢ 
ɫɯɨɞɢɦɨɫɬɢ ɩɪɨɝɧɨɡɚ; 
– ɨɞɧɨɡɧɚɱɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɚ ɩɪɨɝɧɨɡɚ; 
– ɦɢɧɢɦɚɥɶɧɚɹ ɫɥɨɠɧɨɫɬɶ ɩɪɢ ɧɚɥɢɱɢɢ ɦɚ-
ɥɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɡɦɟɪɟɧɢɣ. 
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Ɋɢɫ. 3. Ɋɟɡɭɥɶɬɚɬɵ ɩɨɫɬɪɨɟɧɢɹ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɩɨɥɢɧɨɦɨɜ 
 

ȼɵɜɨɞɵ 
1. ȼ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɦɚɥɨɫɬɢ ɨɲɢɛɨɤ ɢɡ-

ɦɟɪɟɧɢɹ ɪɟɡɭɥɶɬɚɬ ɩɪɨɝɧɨɡɚ ɫɬɪɟɦɢɬɫɹ ɤ ɢɫ-
ɬɢɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬ-
ɪɚ, ɬɨ ɟɫɬɶ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ ɨɞɧɨɡɧɚɱɧɨ-
ɫɬɢ, ɧɟɫɦɟɳёɧɧɨɫɬɢ ɢ ɫɯɨɞɢɦɨɫɬɢ ɦɟɬɨɞɚ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 

2. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɫɦɟɳёɧɧɨɫɬɢ ɢ 
ɫɯɨɞɢɦɨɫɬɢ ɩɪɨɝɧɨɡɚ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɚ 
ɜ ɤɚɱɟɫɬɜɟ ɚɪɝɭɦɟɧɬɚ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɮɭɧɤɰɢɣ 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɜɪɟɦɟɧɢ. 

3. Ɇɟɬɨɞ ɩɪɨɝɧɨɡɚ ɢɦɟɟɬ ɨɩɬɢɦɚɥɶɧɭɸ 
ɫɥɨɠɧɨɫɬɶ ɩɪɢ ɦɢɧɢɦɭɦɟ ɩɨɥɭɱɟɧɧɨɣ ɢɡɦɟ-
ɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

4. Ɉɞɧɨɩɚɪɚɦɟɬɪɢɱɟɫɤɨɟ ɝɚɪɚɧɬɢɪɨɜɚɧ-
ɧɨɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ 
ɢɧɫɬɪɭɦɟɧɬɨɦ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟ-
ɪɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ ɞɥɢɬɟɥɶɧɵɯ ɢɫɩɵ-
ɬɚɧɢɣ ɌɊȺ ȽɌȾ ɢ ɩɨɫɥɟɞɭɸɳɢɯ ɩɥɚɧɨɜɵɯ ɢɫ-
ɩɵɬɚɧɢɣ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞёɠɧɨɣ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦɵ «ɌɊȺ – ȽɌȾ». 
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EXTREME FORECASTING FOR UNIVERSAL 
CONTROL FUEL PUMP AND GAS TURBINE 

ENGINE IN SERVICE OBTAINING 
FOR A LONG TIME TRIALS 

 
Elena V. Shendaleva 

 
The summary: The article has considered the 

problem of technical state forecasting for universal 
control fuel pump and gas turbine engine in service. 
The subject matter of this article is the analysis of ex-
treme forecasting method application for providing the 
assured forecasting of fuel pump technical state. This 
method makes it possible to forecast technical state 
with using of measurements results, obtaining for a 
long time trials of universal control fuel pump on half-
natural model test stand and during subsequent 
planned tests. The forecasting has been performed 
without statistic distribution analysis of measurements 
results. The results of investigation may be used for 
forecasting of different technical system states. 

 
Keywords: universal control fuel pump, gas tur-

bine engine, half-natural model test stand, technologic 
forecasting. 
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