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Аɧɧɨɬɚɰиɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɤɪɢɬɟɪɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɤɪɢɬɟ-
ɪɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ 
ɦɨɠɟɬ ɨɰɟɧɢɜɚɬɶɫɹ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɚɜɢɥɶɧɨɝɨ ɞɢɚɝɧɨɡɚ ɢɥɢ ɨɲɢɛɤɨɣ. Ɉɲɢɛɤɢ ɜ ɫɜɨɸ ɨɱɟ-
ɪɟɞɶ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɨɲɢɛɤɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɪɨɞɚ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ 
ɯɚɪɚɤɬɟɪ ɢ ɡɚɜɢɫɹɬ ɨɬ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɵɯ ɡɧɚɱɟɧɢɣ ɢɡɦɟɪɹɟɦɵɯ ɞɢɚɝɧɨɫɬɢɱɟ-
ɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɡɦɟɪɟɧɢɹ, ɩɨɥɹ ɞɨɩɭɫɤɚ ɧɚ ɜɟɥɢɱɢɧɭ ɢɡɦɟɪɹɟɦɨɝɨ ɩɚɪɚ-
ɦɟɬɪɚ. 
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ȼɜɟɞɟɧɢɟ 
ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɪɟɞɫɬɜ, 
ɦɟɬɨɞɨɜ ɢ ɨɛɴɟɤɬɚ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɢɫɩɨɥɧɢɬɟɥɟɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɞɢɚɝɧɨɫɬɢ-
ɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ Д1Ж. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝ-
ɧɨɫɬɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ: ɤɨɧɬɪɨɥɶ ɬɟɯɧɢɱɟ-
ɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɩɨɢɫɤ (ɥɨɤɚɥɢɡɚɰɢɹ) ɦɟɫɬɚ 
ɨɬɤɚɡɚ (ɧɟɢɫɩɪɚɜɧɨɫɬɢ), ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɢɱɢ-
ɧɵ ɨɬɤɚɡɚ (ɧɟɢɫɩɪɚɜɧɨɫɬɢ), ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚ-
ɧɢɹ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɟɲɟɧɢɹ ɜɨ-
ɩɪɨɫɚ ɨ ɞɚɥɶɧɟɣɲɟɦ ɯɚɪɚɤɬɟɪɟ ɢ ɪɟɠɢɦɟ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ Д2Ж, ɜɪɟɦɟɧɢ ɩɨɫɬɚɧɨɜɤɢ 
ɟɟ ɜ ɪɟɦɨɧɬ, ɧɨɦɟɧɤɥɚɬɭɪɟ ɢ ɨɛɴɟɦɟ ɪɟɦɨɧɬ-
ɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɜɤɥɸɱɚɹ ɡɚɦɟɧɭ 
ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ. 

Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɪɢɬɟɪɢɟɜ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝ-
ɧɨɫɬɢɪɨɜɚɧɢɹ 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɪɨ-
ɰɟɫɫɚ ɦɨɠɟɬ ɨɰɟɧɢɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɦɢ ɤɪɢɬɟ-
ɪɢɹɦɢ (ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɵɬɚɧɢɣ, ɨɛ-
ɳɟɟ ɱɢɫɥɨ ɩɪɨɜɟɪɨɤ ɢɥɢ ɬɟɫɬɨɜ, ɫɬɨɢɦɨɫɬɶ ɢɯ 
ɪɟɚɥɢɡɚɰɢɣ) ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɹɯ ɞɨɫɬɚɬɨɱ-
ɧɨɣ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɚ-
ɪɚɦɟɬɪɨɜ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɥɭɱɚɟɦɵɯ ɩɪɢ 
ɷɬɨɦ ɪɟɡɭɥɶɬɚɬɨɜ. 

ȼ ɪɹɞɟ ɪɚɛɨɬ ɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɪɢɬɟɪɢɟɦ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚ-
ɧɢɹ ɹɜɥɹɟɬɫɹ ɟɝɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ. ɉɪɢ 
ɷɬɨɦ ɜɟɫɶ ɩɪɨɰɟɫɫ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɪɚɡɞɟ-
ɥɹɟɬɫɹ ɧɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ, ɨɫɧɨɜɧɨɣ ɢ ɡɚ-
ɤɥɸɱɢɬɟɥɶɧɵɣ ɷɬɚɩɵ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɞɢɚɝ-
ɧɨɫɬɢɪɨɜɚɧɢɹ ɩɪɢ ɩɥɚɧɨɜɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛ-
ɫɥɭɠɢɜɚɧɢɹɯ ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɦɟɬɨɞɢ-
ɤɟ ɩɪɨɮɟɫɫɨɪɚ ɂ.ɉ. Ɍɟɪɫɤɢɯ Д3]. 

ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨɡɜɨɥɹɸɬ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɚɫɱɟɬɚ ɦɟɬɨɞɢɤɭ, ɪɚɡɪɚɛɨ-
ɬɚɧɧɭɸ ɜ ȽɈɋɇɂɌɂ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ 
ȼ.Ɇ. Ɇɢɯɥɢɧɚ Д4, 5, 6Ж. ȼ ɨɫɧɨɜɭ ɦɟɬɨɞɢɤɢ ɩɨ-
ɥɨɠɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɞɨɩɭɫɤɚɟɦɵɦɢ 
ɡɧɚɱɟɧɢɹɦɢ ɬɨɱɧɨɫɬɢ ɢ ɫɬɨɢɦɨɫɬɢ, ɫ ɭɱɟɬɨɦ 
ɢɡɞɟɪɠɟɤ ɧɚ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ, ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɧɚ ɟɞɢɧɢɰɭ ɧɚɪɚɛɨɬ-
ɤɢ ɦɚɲɢɧɵ (ɦɨɬɨ-ɱ. ɪɚɛɨɬɵ, ɤɦ. ɩɪɨɛɟɝɚ). 

ȼɚɠɧɨ    ɨɬɦɟɬɢɬɶ,    ɱɬɨ   ɷɮɮɟɤɬɢɜɧɨɫɬɶ  

ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɦɨɠɟɬ ɨɰɟɧɢɜɚɬɶ-
ɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɢɫɩɵɬɚɧɢɣ, ɨɛɳɢɦ 
ɱɢɫɥɨɦ ɩɪɨɜɟɪɨɤ ɢɥɢ ɬɟɫɬɨɜ, ɫɬɨɢɦɨɫɬɶɸ ɢɯ 
ɪɟɚɥɢɡɚɰɢɢ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɹɯ ɞɨɫɬɚɬɨɱɧɨɣ 
ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɥɭɱɚɟɦɵɯ ɩɪɢ 
ɷɬɨɦ ɪɟɡɭɥɶɬɚɬɨɜ. 

ɉɨɞ ɬɨɱɧɨɫɬɶɸ ɩɨɧɢɦɚɸɬ ɫɬɟɩɟɧɶ ɫɨɜɩɚ-
ɞɟɧɢɹ ɩɨɤɚɡɚɧɢɣ ɩɪɢɛɨɪɚ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɫ 
ɢɫɬɢɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ. 
ɑɟɦ ɦɟɧɶɲɟ ɷɬɚ ɪɚɡɧɢɰɚ, ɬɟɦ ɬɨɱɧɟɟ ɩɪɢɛɨɪ. 
ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɢɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢɡɦɟɪɹɟɦɨɝɨ 
ɩɚɪɚɦɟɬɪɚ ɧɚ ɩɪɚɤɬɢɤɟ ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɸɬ 
ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, ɩɨɥɭ-
ɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɟɪɢɢ ɢɡɦɟɪɟɧɢɣ Д7]. 

ɉɨɞ ɞɨɫɬɨɜɟɪɧɨɫɬɶɸ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 
ɩɨɧɢɦɚɸɬ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɫɬɟɩɟɧɢ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɮɚɤ-
ɬɢɱɟɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ. 
Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭ-
ɟɬ ɬɨ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɜ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨ-
ɫɬɨɹɧɢɟ ɨɛɴɟɤɬɚ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ Д7Ж. 

Ɍɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɢ ɞɨɫɬɨ-
ɜɟɪɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɡɚ-
ɜɢɫɹɬ ɨɬ ɫɜɨɣɫɬɜ ɢɡɦɟɪɹɟɦɵɯ ɞɢɚɝɧɨɫɬɢɱɟ-
ɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɦɟɬɨɞɨɜ ɢɯ ɢɡɦɟɪɟɧɢɹ, 
ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ, ɭɫɥɨɜɢɣ, ɜ 
ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɹɬ ɬɟɯɧɢɱɟɫɤɨɟ ɞɢɚɝɧɨɫɬɢɪɨ-
ɜɚɧɢɟ, ɚ ɬɚɤɠɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɨɩɟɪɚɬɨɪɚ. ȼ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬ ɬɨɱɧɨɫɬɢ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ 
ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 
ɡɚɜɢɫɢɬ ɨɛɴɟɤɬɢɜɧɨɫɬɶ ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɦɚɲɢɧɵ, ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɤɨɧɬɪɨɥɶ-
ɧɵɯ ɩɪɨɜɟɪɨɤ, ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛ-
ɫɥɭɠɢɜɚɧɢɣ ɢ ɪɟɦɨɧɬɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ 
ɬɟɯɧɢɱɟɫɤɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ Д7]. 

Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɪɢɬɟɪɢɹ 
ɞɨɫɬɨɜɟɪɧɨɫɬɢ 

ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɰɟɧɤɢ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 
ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɦ ɹɜɥɹɟɬɫɹ ɞɨɫɬɨɜɟɪ-
ɧɨɫɬɶ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ. Ɉɧɚ ɦɨɠɟɬ ɨɰɟɧɢ-
ɜɚɬɶɫɹ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɚɜɢɥɶɧɨɝɨ ɞɢɚɝɧɨɡɚ 
ɢɥɢ ɨɲɢɛɤɨɣ. Ⱦɥɹ ɬɚɤɨɣ ɨɰɟɧɤɢ ɪɚɫɫɦɨɬɪɢɦ 
ɞɢɚɝɪɚɦɦɭ ɪɟɡɭɥɶɬɚɬɨɜ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ, 
ɩɪɢɜɟɞɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 1. 
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Ɋɢɫ.1. Ⱦɢɚɝɪɚɦɦɚ ɪɟɡɭɥɶɬɚɬɨɜ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ: Г , Б   ɢɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ ɞɢɚɝɧɨɫɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ 
(ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɫɩɪɚɜɟɧ ɢɥɢ ɧɟɢɫɩɪɚɜɟɧ), Г  , Б   ɜɵɜɨɞ ɨ ɟɝɨ ɫɨɫɬɨɹɧɢɢ ɩɨɫɥɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɷɤɫ-

ɩɟɪɢɦɟɧɬɚ 

 
 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɢɚɝɪɚɦɦɵ, ɜɨɡɦɨɠɧɵ ɱɟɬɵ-
ɪɟ ɬɢɩɚ ɪɟɲɟɧɢɹ: 

– ɢɫɯɨɞɧɨ (ɚɩɪɢɨɪɧɨ) ɢɫɩɪɚɜɧɵɣ ɨɛɴɟɤɬ 
ɩɨɫɥɟ ɢɫɩɵɬɚɧɢɣ ɩɪɢɡɧɚɟɬɫɹ ɢɫɩɪɚɜɧɵɦ ɫ 
ɜɟɪɨɹɬɧɨɫɬɶɸ  ГГɊ  ; 

– ɚɩɪɢɨɪɧɨ ɧɟɢɫɩɪɚɜɧɵɣ ɨɛɴɟɤɬ ɩɨɫɥɟ 
ɢɫɩɵɬɚɧɢɣ ɩɨɞɬɜɟɪɠɞɚɟɬ ɫɜɨɟ ɫɨɫɬɨɹɧɢɟ ɫ 
ɜɟɪɨɹɬɧɨɫɬɶɸ  ББɊ  ; 

– ɢɫɩɪɚɜɧɵɣ ɨɛɴɟɤɬ ɩɨɫɥɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 
ɨɲɢɛɨɱɧɨ ɩɪɢɡɧɚɟɬɫɹ ɧɟɢɫɩɪɚɜɧɵɦ ɫ ɜɟɪɨɹɬ-
ɧɨɫɬɶɸ  ГБɊ  ; 

– ɧɟɢɫɩɪɚɜɧɵɣ ɨɛɴɟɤɬ ɩɨɫɥɟ ɞɢɚɝɧɨɫɬɢ-
ɪɨɜɚɧɢɹ ɨɲɢɛɨɱɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞɧɵɦ ɫ 
ɜɟɪɨɹɬɧɨɫɬɶɸ  БГɊ  . 

ɉɟɪɜɵɟ ɞɜɚ ɪɟɲɟɧɢɹ ɩɪɚɜɢɥɶɧɵ, ɞɪɭɝɢɟ 
ɞɜɚ  ɨɲɢɛɤɢ. 

Ɋɟɲɟɧɢɟ ɨɛ ɢɫɩɪɚɜɧɨɫɬɢ ɨɛɴɟɤɬɚ ɩɪɢ ɟɝɨ 
ɮɚɤɬɢɱɟɫɤɨɣ ɧɟɢɫɩɪɚɜɧɨɫɬɢ (ɛɪɚɤɨɜɤɟ ɝɨɞɧɨ-
ɝɨ ɚɝɪɟɝɚɬɚ, ɭɡɥɚ) ɧɚɡɨɜɟɦ ɨɲɢɛɤɨɣ I  ɪɨɞɚ. 

 

                      БГɊɊI
 ,                    (1) 

 

Ɋɟɲɟɧɢɟ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ ɯɚɪɚɤɬɟɪɚ 
(ɩɪɨɩɭɫɤɭ ɞɟɮɟɤɬɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɭɡɥɚ) ɧɚɡɨɜɟɦ 
ɨɲɢɛɤɨɣ II  ɪɨɞɚ. 

 

                             ГБɊɊII
 ,                   (2) 

 
ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɩɚɪɚ-

ɦɟɬɪ x  ɞɨɥɠɟɧ ɢɦɟɬɶ ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɧx , ɡɚɥɨɠɟɧɧɨɟ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɚɯ ɞɢɚɝɧɨɫɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. Ʉɪɨɦɟ ɧɨɦɢ-
ɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɡɚɞɚɟɬɫɹ ɩɨɥɟ ɞɨɩɭɫɤɚ 

x  ɜ ɜɢɞɟ ɦɢɧɢɦɚɥɶɧɨɝɨ minx  ɢ ɦɚɤɫɢɦɚɥɶ-

ɧɨɝɨ maxx  ɡɧɚɱɟɧɢɣ   xxx maxmin  . 

Ⱦɥɹ ɨɰɟɧɤɢ ɨɲɢɛɨɤ ɩɪɟɞɫɬɚɜɢɦ ɞɢɚɝɧɨ-
ɫɬɢɱɟɫɤɢɣ ɩɚɪɚɦɟɬɪ x  ɤɚɤ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢ-
ɱɢɧɭ, ɨɩɢɫɵɜɚɟɦɭɸ ɩɥɨɬɧɨɫɬɶɸ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ  xP . ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɜɟ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ: ɞɥɹ ɢɫɩɪɚɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  xPГ  ɢ ɧɟɢɫ-

ɩɪɚɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ  xɊБ . ɗɬɢ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ ɦɨɝɭɬ ɢɦɟɬɶ ɜɢɞ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢ-
ɫɭɧɤɟ 2. 
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Ɋɢɫ. 2. ɉɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ x  

 

Ɋɟɡɭɥɶɬɢɪɭɸɳɟɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɢɧɢ-
ɦɚɟɬ ɜɢɞ  xɊɋУМ . 

ɉɪɢ ɢɫɩɪɚɜɧɨɦ ɨɛɴɟɤɬɟ ɢ ɝɪɚɧɢɰɚɯ 
 maxmin x;x   ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɚɜɢɥɶɧɨɝɨ ɪɟɲɟ-

ɧɢɹ  ГГP   ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɧɬɟɝɪɚɥɨɦ ɨɬ 
ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ ɜɵɛɪɚɧɧɵɯ ɝɪɚ-
ɧɢɰɚɯ 

 

   
max

min

x

x

Г dxxPГГɊ .  

   (3) 
 

Ɉɲɢɛɤɚ ɜ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬ-
ɫɹ ɩɟɪɜɵɦɢ ɞɜɭɦɹ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɜ (4): ɨɬ-
ɛɪɚɫɵɜɚɟɦɨɣ ɜ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɱɚɫɬɶɸ, ɧɟ 
ɜɯɨɞɹɳɟɣ ɜ ɞɢɚɩɚɡɨɧ x  ɢ ɱɚɫɬɶɸ ɜɟɪɨɹɬɧɨ-
ɫɬɢ ɨɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ  xɊБ  

 

   




max

minmax

min

)()()(

x

x

Б
x

Г

x

ГII dxxPdxxPdxxPГБɊP .(4) 

 

Ɂɞɟɫɶ ɤɚɠɞɵɣ ɢɡ ɢɧɬɟɝɪɚɥɨɜ ɫɨɨɬɜɟɬɫɬɜɭ-
ɟɬ ɨɞɧɨɣ ɢɡ ɡɚɲɬɪɢɯɨɜɚɧɧɵɯ ɨɛɥɚɫɬɟɣ (ɫɦ. 
ɪɢɫ. 2). 

Ɉɲɢɛɤɚ I  ɪɨɞɚ, ɬ.ɟ.  БГP   ɨɰɟɧɢɜɚɟɬ-
ɫɹ ɬɨɥɶɤɨ ɬɪɟɬɶɢɦ ɢɧɬɟɝɪɚɥɨɦ ɢɡ (4) 

 

  
max

min

x

x

БI dx)x(PБГɊP .   (5) 

 

Ⱦɚɠɟ ɢɡ ɨɛɳɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɡɚɞɚɱɢ, 
ɨɱɟɜɢɞɧɨ, ɱɬɨ ɨɲɢɛɤɚ ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɨɜ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ  xɊГ  ɢ  хPБ , ɨɬ 
ɫɨɨɬɧɨɲɟɧɢɹ ɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɠɢɞɚɧɢɣ ɢ 
ɨɬ ɲɢɪɢɧɵ ɡɨɧɵ ɞɨɩɭɫɤɚ х . ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɪɚɡɧɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɠɢɞɚɧɢɣ 
 ГБ mm   ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɫɧɢɠɚɟɬɫɹ. 
Ɋɚɫɲɢɪɟɧɢɟ ɡɨɧɵ ɞɨɩɭɫɤɚ х  ɭɦɟɧɶɲɚɟɬ 
ɡɧɚɱɟɧɢɹ ɞɜɭɯ ɩɟɪɜɵɯ ɢɧɬɟɝɪɚɥɨɜ ɜ ɜɵɪɚɠɟ-
ɧɢɢ (4), ɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɬɪɟɬɢɣ ɱɥɟɧ. ȼɫɥɟɞ-
ɫɬɜɢɟ ɷɬɨɝɨ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɨɲɢɛɤɚ ɩɟɪɜɨɝɨ ɪɨɞɚ IP . Ʉɪɨɦɟ ɬɨɝɨ, ɢɡ ɜɵ-
ɪɚɠɟɧɢɣ (4) ɢ (5) ɫɥɟɞɭɟɬ, ɱɬɨ ɪɟɲɚɟɦɚɹ ɞɢ-
ɚɝɧɨɫɬɢɱɟɫɤɚɹ ɡɚɞɚɱɚ ɧɟɫɢɦɦɟɬɪɢɱɧɚ, ɬ.ɟ. ɜ 
ɥɸɛɨɦ ɫɥɭɱɚɟ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ 

III PɊ  . ȼ ɩɪɢɧɰɢɩɟ, ɭɱɢɬɵɜɚɹ ɩɪɟɢɦɭɳɟɫɬ-

ɜɟɧɧɭɸ ɪɚɡɧɢɰɭ ɦɟɠɞɭ IIP  ɢ IP  ɞɥɹ ɬɪɚɧɫ-
ɩɨɪɬɚ, ɷɬɨ ɨɫɨɛɨɝɨ ɡɧɚɱɟɧɢɹ ɧɟ ɢɦɟɟɬ. 
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Ɉɲɢɛɤɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɪɨɞɚ ɜɫɟɝɞɚ 
ɨɛɭɫɥɨɜɥɟɧɵ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, 
ɢɯ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɦɟɸɬ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɟ-
ɪɨɹɬɧɨɫɬɹɦɢ IɊ  ɢ IIɊ , ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟ-
ɪɟɞɶ ɡɚɜɢɫɹɬ ɨɬ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭ-
ɱɚɣɧɵɯ ɡɧɚɱɟɧɢɣ ɢɡɦɟɪɹɟɦɵɯ ɞɢɚɝɧɨɫɬɢɱɟ-
ɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɡɦɟɪɟɧɢɹ, 
ɩɨɥɹ ɞɨɩɭɫɤɚ ɧɚ ɜɟɥɢɱɢɧɭ ɢɡɦɟɪɹɟɦɨɝɨ ɩɚ-
ɪɚɦɟɬɪɚ ɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɤɪɢɬɟɪɢɣ ɞɨɫɬɨɜɟɪɧɨɫɬɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɨɩɪɟ-
ɞɟɥɢɬɶ ɤɚɤ Д8Ж 

 

                III PPD 1 .      (6) 

 

Ɉɲɢɛɤɢ ɩɟɪɜɨɝɨ ɪɨɞɚ ɩɪɢɜɨɞɹɬ ɤ ɧɟɨɩ-
ɪɚɜɞɚɧɧɵɦ ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɦ ɪɚɛɨɬɚɦ ɢ 
ɩɪɨɜɟɪɨɱɧɵɦ ɨɩɟɪɚɰɢɹɦ, ɩɪɨɫɬɨɸ ɦɚɲɢɧɵ, 
ɫɧɢɠɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 
ɫɦɟɧɧɨɟ ɜɪɟɦɹ. ɇɟɦɚɥɨɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɜ 
ɩɨɥɶɡɭ ɭɦɟɧɶɲɟɧɢɹ ɨɲɢɛɨɤ ɩɟɪɜɨɝɨ ɪɨɞɚ ɹɜ-
ɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɥɸɛɚɹ ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɚɹ 
ɨɩɟɪɚɰɢɹ, ɞɚɠɟ ɟɫɥɢ ɨɬɞɟɥɶɧɵɟ ɞɟɬɚɥɢ ɚɝɪɟ-
ɝɚɬɚ ɢɥɢ ɭɡɥɚ ɧɟ ɪɟɦɨɧɬɢɪɭɟɬɫɹ, ɫɧɢɠɚɟɬ ɢɯ 
ɫɪɨɤ ɫɥɭɠɛɵ ɞɨ 20%. 

Ɉɲɢɛɤɢ ɜɬɨɪɨɝɨ ɪɨɞɚ ɭɠɟ ɫɜɹɡɚɧɵ ɫ ɜɨɡ-
ɦɨɠɧɵɦɢ ɩɪɨɫɬɨɹɦɢ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɥɢɧɢɢ 
ɢɥɢ, ɱɬɨ ɨɫɨɛɟɧɧɨ ɨɩɚɫɧɨ, ɫ ɜɨɡɦɨɠɧɵɦɢ ɞɨ-
ɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɩɪɨɢɫɲɟɫɬɜɢɹɦɢ. Ʉɪɨ-
ɦɟ ɬɨɝɨ, ɨɲɢɛɤɢ ɜɬɨɪɨɝɨ ɪɨɞɚ, ɞɨɩɭɳɟɧɧɵɟ 
ɩɪɢ ɨɰɟɧɤɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɚɤɢɯ ɚɝ-
ɪɟɝɚɬɨɜ, ɤɚɤ ɞɜɢɝɚɬɟɥɶ, ɚ ɬɚɤɠɟ ɫɢɫɬɟɦɵ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɟɝɨ ɪɚɛɨɬɭ, ɩɪɢɜɨɞɹɬ ɤ ɭɜɟ-
ɥɢɱɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢɡ-ɡɚ ɭɜɟ-
ɥɢɱɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ, ɫɧɢɠɚɸɬ ɩɪɨɢɡ-
ɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧ, ɭɯɭɞɲɚɸɬ ɷɤɨɥɨɝɢɱɟ-
ɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 

Ɂɚɤɥɸɱɟɧɢɟ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨ-

ɫɬɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɦɨɝɭɬ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ ɤɪɢɬɟɪɢɢ. Ɉɞɧɢɦ ɢɡ 
ɨɫɧɨɜɧɵɯ ɤɪɢɬɟɪɢɟɜ ɧɚɪɹɞɭ ɫ ɬɨɱɧɨɫɬɶɸ ɢɡ-
ɦɟɪɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɟɬ 
ɫɥɭɠɢɬɶ ɞɨɫɬɨɜɟɪɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɨɬɪɚɠɚɟɬ 
ɫɬɟɩɟɧɶ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚ-
ɬɨɜ ɢ ɮɚɤɬɢɱɟɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ. 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɨɫɧɨɜɧɚɹ 
ɡɚɞɚɱɚ ɫɜɨɞɢɬɶɫɹ ɤ ɧɚɯɨɠɞɟɧɢɸ ɨɲɢɛɨɤ ɩɟɪ-
ɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɪɨɞɚ. Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɲɢɛɨɤ 
ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɪɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɦɟɬɨɞɨɜ ɩɪɢ ɷɬɨɦ 
ɢɡɦɟɪɹɟɦɵɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɩɚɪɚɦɟɬɪ ɧɟ-
ɨɛɯɨɞɢɦɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɩɥɨɬɧɨɫɬɢ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɞɥɹ ɞɜɭɯ ɫɨɫɬɨɹɧɢɣ 

ɨɛɴɟɤɬɚ (ɢɫɩɪɚɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɧɟɢɫɩɪɚɜɧɨ-
ɝɨ ɫɨɫɬɨɹɧɢɹ). ȼɟɥɢɱɢɧɚ ɨɲɢɛɨɤ ɩɟɪɜɨɝɨ ɢ 
ɜɬɨɪɨɝɨ ɪɨɞɚ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɠɢɞɚɧɢɣ, ɨɬ ɲɢɪɢɧɵ ɡɨɧɵ 
ɞɨɩɭɫɤɚ ɢɡɦɟɪɹɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɚ ɬɚɤɠɟ ɡɚ-
ɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ. 
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RELIABILITY AS A CRITERION OF EFFICIENCY 
OF DIAGNOSTICS OF TRANSPORT AND TECH-

NOLOGICAL MACHINES 
 

Ⱥ.N. Cheboksarov 
 

Abstract. This article discusses various efficiency 
criteria for diagnosis of transport and technological 
machines. As the main criterion it is proposed to use 
the reliability of technical diagnostics, which can be 
evaluated by the probability of a correct diagnosis or 
error. The errors in turn are subdivided into errors of 
the first and second kind, which have statistical nature 
and depend on various factors. 
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