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ɋɨɡɞɚɧɢɟ ɫɥɨɠɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ (ɂɋ), ɞɚ ɢ ɜ ɰɟɥɨɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɢ 
ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɫɬɟɦ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ, ɫɬɪɭɤɬɭɪɧɵɯ, ɫɬɪɭɤɬɭɪɧɨ-

ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ. Ɉɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɂɋ ɫɧɚɱɚɥɚ ɜɵɛɢɪɚɸɬ 
ɚɥɝɨɪɢɬɦɵ (фɭɧɤɰɢɢ), ɪɟɚɥɢɡɭɟɦɵɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ, ɚ ɡɚɬɟɦ ɜɵɛɢɪɚɟɬɫɹ ɢɥɢ 
ɫɨɡɞɚɟɬɫɹ ɚɩɩɚɪɚɬɭɪɚ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɨɜ. ɉɪɢ эɬɨɦ ɨɬɫɭɬɫɬɜɭɸɬ ɢɞɟɨɥɨɝɢɹ ɢ 
фɨɪɦɚɥɢɡɦɵ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɨɰɟɫɫɭ ɫɢɧɬɟɡɚ ɫɥɨɠɧɵɯ 
ɢɧфɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ (ɂɂɋ). Ɉɫɨɛɟɧɧɨ ɞɥɹ ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɭɤɬɭɪɧɨ-

ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ɉɬɫɭɬɫɬɜɭɟɬ ɜɨɨɛɳɟ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɨɰɟɧɨɱɧɵɯ 
ɫɨɨɬɧɨɲɟɧɢɣ ɞɥɹ ɚɧɚɥɢɡɚ ɬɟɤɭɳɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ȼ ɬɨɦ 
ɱɢɫɥɟ ɢ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ ɨɰɟɧɨɤ. Ɂɚɞɚɱɚ ɭɦɟɧɶɲɟɧɢɹ ɨɛɳɟɣ ɩɨɝɪɟɲɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɡɦɟɪɟɧɢɣ – эɬɨ ɡɚɞɚɱɚ ɚɤɬɭɚɥɶɧɚɹ ɜɫɟɝɞɚ. ɉɨэɬɨɦɭ ɢ ɩɨɧɢɠɟɧɢɟ ɨɛɳɟɣ ɩɨɝɪɟɲɧɨɫɬɢ ɟɳɟ 
ɧɚ эɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɬɚɤɠɟ ɚɤɬɭɚɥɶɧɚ. 
ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɦɟɬɨɞɨɦ ɫɢɧɬɟɡɚ ɫɥɨɠɧɵɯ ɂɂɋ ɹɜɥɹɟɬɫɹ ɫɬɪɭɤɬɭɪɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ, 
ɪɟɚɥɢɡɭɟɦɵɣ ɩɨ ɫɯɟɦɟ: ɚɧɚɥɢɬɢɱɟɫɤɚɹ фɨɪɦɚ   ɤɚɬɟɝɨɪɢɹ   ɝɪɚф ɫ ɨɩɬɢɦɢɡɚɰɢɟɣ 
ɫɬɪɭɤɬɭɪɵ                                             ɤɚɬɟɝɨɪɢɢ   ɝɪɚфɵ  ɫ 
ɨɩɬɢɦɢɡɚɰɢɟɣ ɫɬɪɭɤɬɭɪɵ   …   фɢɧɚɥɶɧɚɹ ɚɧɚɥɢɬɢɱɟɫɤɚɹ фɨɪɦɚ ɫ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɨɩɬɢɦɢɡɚɰɢɟɣ. ɂɧɧɨɜɚɰɢɨɧɧɨɣ ɤɨɦɩɨɧɟɧɬɨɣ ɹɜɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ ɫɥɨɠɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. Ɋɟɡɭɥɶɬɚɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɫɢɧɬɟɡ 
ɭɪɚɜɧɟɧɢɣ ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɞɥɹ ɨɞɧɨɦɟɪɧɨɣ ɱɟɬɵɪɟɯɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɂɂɋ ɜ 
ɦɭɥɶɬɢɩɥɢɰɢɪɨɜɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɤɨɦɦɭɬɚɰɢɢ ɜɯɨɞɧɵɯ ɤɚɧɚɥɨɜ. 
 

Кɥɸɱɟɜɵɟ сɥɨɜа: ɫɬɪɭɤɬɭɪɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ, ɫɥɨɠɧɚɹ 
ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ, ɩɨɥɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ, ɦɟɬɪɨɥɨɝɢɱɟɫɤɚɹ ɨɰɟɧɤɚ 
ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ. 

 
ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ: 0κ.05.2017 

 

ȼȼȿȾȿɇɂȿ 
 

Кɚɤ ɢɡɜɟɫɬɧɨ Д1,2Ж, ɩɨɥɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɥɸɛɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫɪɟɞɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ 
ɱɟɦ ɫɥɨɠɧɟɟ ɢɡɦɟɪɢɬɟɥɶɧɨɟ ɫɪɟɞɫɬɜɨ (ɧɚɩɪɢɦɟɪ, ɫɥɨɠɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɨ-

ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɤɨɦɩɥɟɤɫɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ, 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ эɤɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, 
ɫɥɨɠɧɵɟ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɞɥɹ ɦɟɞɢɰɢɧɫɤɢɯ ɰɟɥɟɣ ɢ 
ɬɚɤ ɞɚɥɟɟ), ɬɟɦ ɛɨɥɶɲɟ ɬɚɤɢɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ɂɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɩɨɥɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ, ɩɪɢ эɬɨɦ, ɫɨɫɬɚɜɥɹɸɬ ɤɨɦɩɥɟɤɫɧɵɟ 
ɦɟɬɨɞɢɱɟɫɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɫɨɩɪɨɜɨɠɞɚɸɬ ɢ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɩɪɨɰɟɞɭɪɭ Д1Ж ɜ 
ɰɟɥɨɦ, ɢ ɩɪɨɹɜɥɹɸɬɫɹ ɧɚ ɜɫɟɯ эɬɚɩɚɯ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɪɨɰɟɞɭɪɵ: ɜ ɪɚɦɤɚɯ ɤɚɠɞɨɝɨ 
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ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɜ ɪɚɦɤɚɯ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɫɭɛɩɪɨɰɟɫɫɚɦɢ 
ɢɡɦɟɪɟɧɢɹ ɜ ɫɥɨɠɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ, ɜ ɪɚɦɤɚɯ ɚɥɝɨɪɢɬɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɜɵɯɨɞɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɜ ɜɢɞɟ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɝɪɚфɢɤɨɜ, ɞɢɚɝɪɚɦɦ, ɫɥɨɠɧɵɯ 
ɨɛɪɚɡɨɜ ɢ ɬɚɤ ɞɚɥɟɟ. 

ɉɪɢ эɬɨɦ ɫɨɡɞɚɧɢɟ ɫɥɨɠɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ, ɞɚ ɢ ɜ ɰɟɥɨɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɢ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɫɬɟɦ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ Д3Ж, ɫɬɪɭɤɬɭɪɧɵɯ Д4Ж, 
ɫɬɪɭɤɬɭɪɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɯ Д4Ж ɦɟɬɨɞɨɜ. ȼ Д5Ж ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɂɋ 
ɫɧɚɱɚɥɚ ɜɵɛɢɪɚɸɬ ɚɥɝɨɪɢɬɦɵ (фɭɧɤɰɢɢ), ɪɟɚɥɢɡɭɟɦɵɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ, ɚ 
ɡɚɬɟɦ ɜɵɛɢɪɚɟɬɫɹ ɢɥɢ ɫɨɡɞɚɟɬɫɹ ɚɩɩɚɪɚɬɭɪɚ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɨɜ. ɉɪɢ эɬɨɦ 
ɨɬɫɭɬɫɬɜɭɸɬ ɢɞɟɨɥɨɝɢɹ ɢ фɨɪɦɚɥɢɡɦɵ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɩɪɨɰɟɫɫɭ ɫɢɧɬɟɡɚ ɫɥɨɠɧɵɯ ɂɂɋ. Ɉɫɨɛɟɧɧɨ ɞɥɹ ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɭɤɬɭɪɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ɉɬɫɭɬɫɬɜɭɟɬ ɜɨɨɛɳɟ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɨɰɟɧɨɱɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɞɥɹ 
ɚɧɚɥɢɡɚ ɬɟɤɭɳɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ȼ ɬɨɦ ɱɢɫɥɟ ɢ 
ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ ɨɰɟɧɨɤ. 
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Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɡɚɞɚɱɚ ɭɦɟɧɶɲɟɧɢɹ ɨɛɳɟɣ ɩɨɝɪɟɲɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ – 

эɬɨ ɡɚɞɚɱɚ ɚɤɬɭɚɥɶɧɚɹ ɜɫɟɝɞɚ. ɉɨэɬɨɦɭ ɢ ɩɨɧɢɠɟɧɢɟ ɨɛɳɟɣ ɩɨɝɪɟɲɧɨɫɬɢ ɟɳɟ ɧɚ эɬɚɩɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɬɚɤɠɟ ɚɤɬɭɚɥɶɧɚ. 

ɋ эɬɨɣ ɰɟɥɶɸ ɦɨɠɧɨ ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɩɪɨɰɟɞɭɪɭ ɪɚɡɛɢɟɧɢɹ ɩɟɪɟɞɚɬɨɱɧɨɝɨ 
ɨɬɧɨɲɟɧɢɹ ɜɫɟɣ ɫɢɫɬɟɦɵ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɦɨɞɭɥɢ, ɤɨɬɨɪɵɟ ɜɧɨɫɹɬ 
ɧɚɢɦɟɧɶɲɢɣ ɦɟɬɨɞɢɱɟɫɤɢɣ ɜɤɥɚɞ ɜ ɩɨɥɧɭɸ ɦɟɬɨɞɢɱɟɫɤɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɢ ɭɫɥɨɜɢɢ 
ɫɨɯɪɚɧɟɧɢɹ ɧɟɢɡɦɟɧɧɨɣ ɜɧɟɲɧɟɣ фɭɧɤɰɢɢ ɫɢɫɬɟɦɵ Д4Ж. Ɍɚɦ ɠɟ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɦɟɬɨɞɨɦ ɫɢɧɬɟɡɚ ɫɥɨɠɧɵɯ ɂɂɋ ɹɜɥɹɟɬɫɹ ɫɬɪɭɤɬɭɪɧɨ-

ɚɧɚɥɢɬɢɱɟɫɤɢɣ, ɪɟɚɥɢɡɭɟɦɵɣ ɩɨ ɫɯɟɦɟ: ɚɧɚɥɢɬɢɱɟɫɤɚɹ фɨɪɦɚ   ɤɚɬɟɝɨɪɢɹ   ɝɪɚф ɫ 
ɨɩɬɢɦɢɡɚɰɢɟɣ ɫɬɪɭɤɬɭɪɵ   ɚɧɚɥɢɬɢɱɟɫɤɢɟ фɨɪɦɵ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɧɚ ɝɪɚфɟ   

ɤɚɬɟɝɨɪɢɢ   ɝɪɚфɵ ɫ ɨɩɬɢɦɢɡɚɰɢɟɣ ɫɬɪɭɤɬɭɪɵ   …   фɢɧɚɥɶɧɚɹ ɚɧɚɥɢɬɢɱɟɫɤɚɹ 
фɨɪɦɚ ɫ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɟɣ. 

ɉɪɢ эɬɨɦ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɭɤɬɭɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ фɨɪɦɢɪɭɸɬɫɹ ɡɚɦɟɳɚɸɳɢɟ 
ɫɬɪɭɤɬɭɪɵ. Кɚɠɞɚɹ ɡɚɦɟɳɚɸɳɚɹ ɫɬɪɭɤɬɭɪɚ ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɬɭɚɰɢɟɣ Д1Ж, ɬ.ɟ. ɭɪɚɜɧɟɧɢɹɦɢ                       Ƚɪɚɧɢɱɧɵɟ 
ɭɫɥɨɜɢɹ ɞɥɹ ij-ɝɨ ɡɚɦɟɳɟɧɢɹ ɫɨɜɩɚɞɚɸɬ ɫ ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ «ɜɧɟɲɧɟɝɨ» ɢɧɞɟɤɫɚ i. 
Ɂɚɤɨɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɩɥɨɬɧɨɫɬɟɣ ɜɟɪɨɹɬɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɭɫɥɨɜɢɣ 
ɤɨɦɩɨɡɢɰɢɢ. ȼ ɰɟɥɨɦ ɜɨɡɧɢɤɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɜɚɬɶ ɜɥɢɹɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɪɚɡɛɢɟɧɢɹ ɧɚ ɜɵɛɨɪ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɛɚɡɵ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɢ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɟɬɨɞɢɤɚ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ 
ɨɰɟɧɨɤ ɫɜɨɞɢɬɫɹ ɤ ɨɩɢɫɚɧɢɸ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɬɭɚɰɢɢ ɜ ɢɟɪɚɪɯɢɱɟɫɤɢɯ ɜɚɪɢɚɧɬɚɯ 
ɫɬɪɭɤɬɭɪɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ ɢ ɜɜɟɞɟɧɢɸ ɤɪɢɬɟɪɢɹ ɦɢɧɢɦɭɦɚ ɦɟɬɨɞɢɱɟɫɤɨɣ 
ɩɨɝɪɟɲɧɨɫɬɢ ɬɟɤɭɳɢɯ ɢ ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ фɭɧɤɰɢɣ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ Rί ɢ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɪɨɰɟɞɭɪɵ L, фɨɪɦɢɪɭɸɳɢɯ фɢɧɚɥɶɧɭɸ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ 
ɂɂɋ. 
 

ɌȿɏɇɈɅɈȽɂə ɆȿɌɊɈɅɈȽɂɑȿɋКɈȽɈ ȺɇȺɅɂɁȺ ɋɅɈɀɇɈɃ 

ɂɁɆȿɊɂɌȿɅɖɇɈɃ ɋɂɋɌȿɆɕ 

 

1) Ⱦɥɹ ɦɧɨɝɨɦɟɪɧɨɣ ɦɧɨɝɨɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɂɂɋ ɡɚɩɢɫɵɜɚɸɬɫɹ ɭɪɚɜɧɟɧɢɹ 
«ɲɤɚɥ» ɩɨ ɜɫɟɦ ɢɡɦɟɪɹɟɦɵɦ ɩɚɪɚɦɟɬɪɚɦ ɜ ɜɢɞɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɫɨɛɪɚɧɧɵɯ ɜ 
ɫɢɫɬɟɦɭ: 
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                                                            (1) 

 

2) Кɚɠɞɨɟ ɭɪɚɜɧɟɧɢɟ «ɲɤɚɥɵ» ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɤɚɬɟɝɨɪɧɭɸ фɨɪɦɭ, ɢ ɨɛɪɚɡɭɸɬɫɹ 
ɦɧɨɠɟɫɬɜɚ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ ɤɚɬɟɝɨɪɢɣ «ɲɤɚɥ»: 

 

                                                                                            . (2) 

 

3) Кɚɬɟɝɨɪɢɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ «ɲɤɚɥ» ɩɪɟɞɫɬɚɜɥɹɸɬ ɜ ɜɢɞɟ ɝɪɚфɨɜ ɫ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ фɭɧɤɰɢɣ ɢ ɦɧɨɠɟɫɬɜ ɢɡ ɫɨɫɬɚɜɚ ɤɚɬɟɝɨɪɢɣ, ɨɬɧɨɫɹɳɢɯɫɹ ɜɟɪɲɢɧɚɦ 
ɝɪɚфɚ: 

                                                                           . (3) 

 

4) Ɉɩɬɢɦɢɡɢɪɭɸɬɫɹ ɫɬɪɭɤɬɭɪɵ ɜɫɟɯ ɝɪɚфɨɜ ɫ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟɦ фɭɧɤɰɢɣ ɢ 
фɨɪɦɢɪɭɸɬɫɹ ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɤɚɠɞɨɣ ɜɟɪɲɢɧɵ ɝɪɚфɚ: 

                                                                                      

  
    
                                                                                                                                                               

  (4) 

 

5) Ɏɨɪɦɢɪɭɸɬɫɹ ɤɚɬɟɝɨɪɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɜ ɜɟɪɲɢɧɚɯ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɫɟ 
ɤɨɦɩɨɧɟɧɬɵ ɤɚɬɟɝɨɪɢɣ: 

 

                                                                                                      . (5) 

 

6) ɉɨ ɫфɨɪɦɢɪɨɜɚɧɧɵɦ ɤɚɬɟɝɨɪɢɹɦ ɫɬɪɨɹɬɫɹ ɝɪɚфɵ ɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɨɜɵɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ фɭɧɤɰɢɣ ɜ ɜɟɪɲɢɧɚɯ ɝɪɚфɨɜ: 

 

                                                                                           . (6) 

 

7) Ɉɩɬɢɦɢɡɢɪɭɸɬɫɹ ɫɬɪɭɤɬɭɪɵ ɝɪɚфɨɜ, ɢ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ фɭɧɤɰɢɣ 
ɩɨ ɜɟɪɲɢɧɚɦ: 
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   (7) 

 

8) ɂ ɬɚɤ  ɞɚɥɟɟ …  . ȼɵɩɨɥɧɹɟɬɫɹ ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɨɩɬɢɦɢɡɚɰɢɹ ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɲɤɚɥɵ: 
 

                                                                                                                    (8) 

 

Ɂɚɜɟɪɲɚɸɳɚɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɭɪɚɜɧɟɧɢɣ ɲɤɚɥɵ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ 
ɫɨɫɬɚɜɥɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɫɥɭɠɢɬ ɞɥɹ ɡɚɩɢɫɢ ɫɢɫɬɟɦɵ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɦɨɧɢɬɨɪɢɧɝɚ.  

N+1. Ɏɨɪɦɢɪɭɟɬɫɹ ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɩɨɝɪɟɲɧɨɫɬɟɣ ɞɥɹ ɜɫɟɯ ɫɬɪɭɤɬɭɪɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɭɪɚɜɧɟɧɢɣ ɦɨɧɢɬɨɪɢɧɝɚ. 

ȼ ɫɨɨɬɧɨɲɟɧɢɹɯ (1)-(λ) ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
                    ɜɵɯɨɞɧɚɹ ɢɡɦɟɪɹɟɦɚɹ ɜɟɥɢɱɢɧɚ i – ɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɚɧɚɥɚν 
      j–ɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɩɚɪɚɦɟɬɪ                i-ɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɚɧɚɥɚ ν 
          ɹ ɧɚɛɥɸɞɚɟɦɚɹ (ɜɯɨɞɧɚɹ) ɜɟɥɢɱɢɧɚν 
        ɚɧɚɥɢɬɢɱɟɫɤɚɹ фɭɧɤɰɢɹ ɫɜɹɡɢ ɜɯɨɞɧɨɣ ɜɟɥɢɱɢɧɵ       ɫ ɜɵɯɨɞɧɨɣ 

ɜɟɥɢɱɢɧɨɣ         
     ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɜɯɨɞɧɨɣ ɜɟɥɢɱɢɧɵ i-ɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɚɧɚɥɚν 
     ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɜɵɯɨɞɧɨɣ ɜɟɥɢɱɢɧɵ i –ɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɚɧɚɥɚν 
     ɨɬɨɛɪɚɠɟɧɢɟ, ɪɟɚɥɢɡɭɟɦɨɟ i-ɦ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɤɚɧɚɥɨɦν 
     i-ɹ ɤɚɬɟɝɨɪɢɹ ɢɡɦɟɪɟɧɢɣ, ɪɟɚɥɢɡɭɟɦɚɹ i- ɦ ɤɚɧɚɥɨɦ ɢɡɦɟɪɟɧɢɣν 
        ɦɨɪфɢɡɦ  ɤɚɬɟɝɨɪɢɢ    ; 
      ɫɟɬɶ ɚɧɚɥɢɬɢɱɟɫɤɢɯ фɭɧɤɰɢɣ        ɜɵɛɢɪɚɟɦɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɪɢɧɢɦɚɟɦɨɣ ɫɬɪɭɤɬɭɪɨɣ ɫɢɫɬɟɦɵ (ɦɧɨɝɨɤɚɧɚɥɶɧɚɹ, ɦɧɨɝɨɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ, 
ɦɧɨɝɨɬɨɱɟɱɧɚɹ, ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ). 

ɉɨ фɭɧɤɰɢɹɦ, ɩɨɥɭɱɟɧɧɵɦ ɧɚ 4, 6, ɢ ɬ.ɞ. ɲɚɝɚɯ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ фɭɧɤɰɢɢ 
ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ эɬɢɦ ɜɚɪɢɚɧɬɚɦ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɜ 
ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɨɰɟɞɭɪɚ ɢɟɪɚɪɯɢɱɟɫɤɨɝɨ 
ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɬ.ɟ. ɜ ɰɟɥɨɦ ɫɬɪɭɤɬɭɪɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɢɧɬɟɡ (ɋȺɋ) – эɬɨ 
ɩɪɨɰɟɞɭɪɚ ɫ ɲɚɝɨɜɵɦ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɦ ɚɧɚɥɢɡɨɦ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɜɚɬɶ 
ɤɚɱɟɫɬɜɨ ɜɵɛɨɪɚ эɥɟɦɟɧɬɨɜ (ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɦɨɞɭɥɟɣ) ɩɪɨɟɤɬɚ ɧɚ ɛɚɡɟ ɛɨɥɟɟ ɧɢɡɤɢɯ 
ɭɪɨɜɧɟɣ ɢɟɪɚɪɯɢɢ. ɋȺɋ ɩɨɡɜɨɥɹɟɬ ɧɚɯɨɞɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɫɬɪɭɤɬɭɪɵ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ 
ɢɟɪɚɪɯɢɢ. Ɏɢɧɢɲ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɢɧɢɦɭɦɨɦ ɞɨɫɬɢɝɧɭɬɨɣ 
ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɫɤɚɡɚɧɧɵɦɢ ɫɨɨɛɪɚɠɟɧɢɹɦɢ, ɜ ɩɪɨɰɟɫɫɟ ɋȺɋ ɩɨɥɭɱɚɟɬɫɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ фɭɧɤɰɢɣ ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ, ɧɚɱɢɧɚɹ ɫ ɧɚɱɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɢ ɞɨ фɢɧɚɥɶɧɨɝɨ: 

 

                                                 ,  (9) 

 

ɱɬɨ ɨɬɜɟɱɚɟɬ ɫɥɟɞɭɸɳɟɣ ɫɬɪɭɤɬɭɪɟ ɨɛɪɚɡɨɜɚɧɢɹ ɜɚɪɢɚɧɬɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ: 
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                     . (10) 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ (10) ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ: 

 

                                . (11) 

 

Ɂɞɟɫɶ ɩɪɢɧɹɬɨ: 
      i-ɣ ɜɚɪɢɚɧɬ фɭɧɤɰɢɢ j-ɝɨ ɫɬɪɭɤɬɭɪɧɨɝɨ эɥɟɦɟɧɬɚ, ɩɨɥɭɱɚɟɦɵɣ ɜ ɩɪɨɰɟɫɫɟ 

ɫɬɪɭɤɬɭɪɧɵɯ ɫɜɟɪɬɨɤ ν 
      фɭɧɤɰɢɹ j-ɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɢɫɜɨɟɧɧɨɝɨ i-ɦɭ 

эɥɟɦɟɧɬɭ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɪɭɤɬɭɪɟ (10) ɜ 
ɜɚɪɢɚɧɬɟ        

Ɍɚɤ ɤɚɤ        ɢɡ (λ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɫɬɪɭɤɬɭɪɧɵɯ ɫɜɟɪɬɨɤ, ɬɨ 
ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɫɭɳɟɫɬɜɭɟɬ ɲɚɝ, ɧɚ ɤɨɬɨɪɨɦ           . ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɫɬɚɧɨɜɢɬɶ ɩɪɨɰɟɫɫ ɫɜɟɪɬɨɤ ɧɚ ɲɚɝɟ j ɢ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɨɥɭɱɟɧɧɚɹ 
ɫɬɪɭɤɬɭɪɚ ɨɩɬɢɦɚɥɶɧɚ ɩɨ ɦɢɧɢɦɭɦɭ ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ. Ɍɨ ɟɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɪɨɞɨɣ ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɫɥɟɞɭɟɬ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɧɟɤɨɬɨɪɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ фɭɧɤɰɢɟɣ ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢ ɫɬɪɭɤɬɭɪɨɣ ɫɢɫɬɟɦɵ ɢ ɟɟ 
ɤɨɦɩɨɧɟɧɬɨɜ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɫɬɪɭɤɬɭɪɧɵɣ ɨɩɬɢɦɭɦ Д4Ж ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɞɧɨɪɨɞɧɨɫɬɢ фɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɟɞɫɬɚɜɢɦɨɫɬɢ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɫɥɨɠɧɨɫɬɶɸ, ɬɨ ɟɫɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɨɣ ɢɫɩɨɥɶɡɭɟɦɵɯ ɚɪɢфɦɟɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 
(+,  ,  . ɉɪɢ эɬɨɦ ɜɫɟ ɚɪɢфɦɟɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɜɟɞɟɧɵ ɤ ɨɩɟɪɚɰɢɢ 
ɫɭɦɦɢɪɨɜɚɧɢɹ ɢ ɞɚɥɟɟ ɤ ɫɞɜɢɝɨɜɵɦ ɨɩɟɪɚɰɢɹɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɹɤɚɹ ɜɵɱɢɫɥɹɟɦɚɹ 
фɭɧɤɰɢɹ ɩɨ ɫɥɨɠɧɨɫɬɢ ɨɰɟɧɢɜɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ          ɝɞɟ N – ɱɢɫɥɨ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɞɜɢɝɨɜ. ɋɞɜɢɝɢ ɪɟɚɥɢɡɭɸɬɫɹ ɜɧɟɲɧɢɦɢ ɭɩɪɚɜɥɹɸɳɢɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ 
ɧɚ ɚɩɩɚɪɚɬɧɭɸ (ɪɟɝɢɫɬɪɨɜɭɸ) ɫɬɪɭɤɬɭɪɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɞɧɨɦ ɫɞɜɢɝɨɜɨɦ ɪɟɝɢɫɬɪɟ 
ɱɢɫɥɨ фɭɧɤɰɢɨɧɚɥɶɧɵɯ (ɜɨɡɞɟɣɫɬɜɢɹ) ɢ ɚɩɩɚɪɚɬɧɵɯ (ɪɟɝɢɫɬɪɨɜɚɹ ɫɬɪɭɤɬɭɪɚ) ɤɨɦɩɨɧɟɧɬ 
ɫɨɜɩɚɞɚɟɬ. ɉɨэɬɨɦɭ ɜ ɪɚɦɤɚɯ ɞɨɫɬɢɝɚɟɦɨɝɨ ɨɩɬɢɦɭɦɚ Д4Ж эɥɟɦɟɧɬɵ ɚɩɩɚɪɚɬɧɨɣ 
ɫɬɪɭɤɬɭɪɵ, ɚɞɟɤɜɚɬɧɵɟ эɥɟɦɟɧɬɚɦ ɦɧɨɠɟɫɬɜɚ      (ɧɚɢɦɟɧɶɲɟɝɨ ɦɧɨɠɟɫɬɜɚ ɜɧɟɲɧɟɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ДȻɟɪɠЖ), ɛɥɢɡɤɢ ɩɨ фɭɧɤɰɢɨɧɚɥɶɧɨɣ ɢ ɚɩɩɚɪɚɬɧɨɣ ɫɥɨɠɧɨɫɬɢ, ɬɨ ɟɫɬɶ ɩɨ 
ɜɟɥɢɱɢɧɚɦ ɩɨɥɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ. ȼ эɬɢɯ ɭɫɥɨɜɢɹɯ ɤɪɢɬɟɪɢɟɦ ɞɨɫɬɢɠɟɧɢɹ фɢɧɚɥɚ 
ɩɪɨɰɟɫɫɚ ɫɬɪɭɤɬɭɪɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɞɨɫɬɢɝɧɭɬɚɹ 
ɩɨɥɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬ ɨɩɟɪɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɫɨɫɬɚɜɟ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɪɨɰɟɞɭɪɵ. ɉɨэɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɫɜɹɡɵɜɚɬɶ ɨɩɟɪɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ    c фɭɧɤɰɢɹɦɢ   , ɪɚɫɩɪɟɞɟɥɹɟɦɵɦɢ ɜ ɩɪɨɰɟɫɫɟ ɛɥɨɱɧɨ-фɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ Д4Ж. 

Ɉɛɪɚɬɢɦɫɹ ɤ пɪɢɦɟɪɭ. ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɨɞɧɨɦɟɪɧɭɸ 
ɱɟɬɵɪɟɯɩɚɪɚɦɟɬɪɢɱɟɫɤɭɸ ɂɂɋ. ɂɡɛɟɪɟɦ ɦɭɥɶɬɢɩɥɢɰɢɪɨɜɚɧɧɵɣ ɜɚɪɢɚɧɬ ɫɢɫɬɟɦɵ ɫ 
ɱɟɬɵɪɶɦɹ ɜɯɨɞɚɦɢ, ɞɥɹ ɤɨɬɨɪɨɣ ɫɩɪɚɜɟɞɥɢɜɚ ɫɥɟɞɭɸɳɚɹ ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɲɤɚɥ: 
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    (12) 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɲаɝɨɦ 2 ɫɢɫɬɟɦɭ (12) ɩɟɪɟɜɟɞɟɦ ɜ ɤɚɬɟɝɨɪɧɭɸ фɨɪɦɭ: 
 

                                                          
       

                                                                    (13) 

 

Ɍɟɩɟɪɶ ɪɟɚɥɢɡɭɟɦ ɲаɝ 3: 

 

                                                                                                                 
  

 (14) 

 

ȼ ɤɚɱɟɫɬɜɟ ɫɟɬɟɣ                  ɜɵɛɢɪɚɟɬɫɹ ɫɬɪɭɤɬɭɪɚ ɦɭɥɶɬɢɩɥɢɰɢɪɨɜɚɧɧɵɯ 
ɤɚɧɚɥɨɜ                    ɫ ɤɨɦɦɭɬɚɰɢɟɣ ɧɚ ɟɞɢɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɬɪɚɤɬ ɫ ɨɛɳɢɦ Ⱥɐ-

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɢ фɨɪɦɢɪɨɜɚɧɢɟɦ ɨɛɳɟɣ ɲɤɚɥɵ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɡɚ ɫɱɟɬ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɞɥɹ ɨɛɪɚɬɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ 
ɩɨ ɤɚɠɞɨɦɭ ɢɧфɨɪɦɚɬɢɜɧɨɦɭ ɩɚɪɚɦɟɬɪɭ.  

Ɉɬɫɸɞɚ ɲаɝ 4  ɪɟɚɥɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ɫɬɪɨɢɬɫɹ ɝɪɚф 

  (15) 

 

ɱɬɨ  ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɪɚɜɧɟɧɢɸ ɫɟɬɢ: 

 

                                      . (16) 

 

Ɂɞɟɫɶ     эɬɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɬɪɭɤɬɭɪɟ ɦɭɥɶɬɢɩɥɢɰɢɪɭɸɳɟɣ 
ɫɟɬɢ       ;            ɤɨɦɦɭɬɢɪɭɸɳɢɟ (ɪɚɡɜɟɪɬɵɜɚɸɳɢɟ) ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. ɋɨɝɥɚɫɧɨ 
Д4Ж ɨɫɭɳɟɫɬɜɢɦ ɫɬɪɭɤɬɭɪɧɭɸ ɨɩɬɢɦɢɡɚɰɢɸ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɹɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ 
ɫɬɪɭɤɬɭɪɚ: 

1R

2R

3R

4R

5R 6R 7R
 t

 t1

 t2

 t3

 t4
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  (17) 

 

ɋɬɪɭɤɬɭɪɚ (17) ɚɞɟɤɜɚɬɧɚ ɭɪɚɜɧɟɧɢɸ ɫɟɬɢ: 
 

                     . (18) 

 

ɝɞɟ                             ɢ          . 

 

ɉɨɥɭɱɟɧɧɵɟ ɨɩɟɪɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ     ɢ     ɩɪɢɜɨɞɹɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɚɧɚɥɢɡɚ 
ɢɯ ɪɟɚɥɢɡɚɰɢɢ, ɚ ɡɧɚɱɢɬ ɤ ɜɵɩɨɥɧɟɧɢɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɟɤɬɧɨɣ ɞɨɪɚɛɨɬɤɢ ɧɚ 
ɭɪɨɜɧɹɯ ɛɨɥɟɟ ɧɢɡɤɨɣ ɫɬɪɭɤɬɭɪɧɨɣ ɢɟɪɚɪɯɢɢ. 

ɋɨɫɬɚɜɢɦ ɭɪɚɜɧɟɧɢɹ ɦɟɬɨɞɢɱɟɫɤɢɯ ɩɨɝɪɟɲɧɨɫɬɟɣ Д5Ж ɞɥɹ ɜɚɪɢɚɧɬɨɜ ɫɢɫɬɟɦ, 
ɤɨɬɨɪɵɟ ɚɞɟɤɜɚɬɧɵ ɫɬɪɭɤɬɭɪɚɦ (14) ɢ (17), ɢɫɩɨɥɶɡɭɹ ɭɪɚɜɧɟɧɢɹ ɫɟɬɢ (15) ɢ (1κ): 

 

                                      
                                    

              (19) 

 

ɢ                                             . (20)  
 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɢɧɞɟɤɫɵ «ɢ» ɢ «ɝ» ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɪɢɧɹɬɨɣ ɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ     ɢ    . ɉɪɢɧɹɬɚɹ ɪɟɚɥɢɡɚɰɢɹ ɨɬɥɢɱɚɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɝɪɟɲɧɨɫɬɢ Д1Ж. ȼɢɞɧɨ, ɱɬɨ ɜɵɪɚɠɟɧɢɟ (20) 
ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɶɲɟɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɤɨɦɩɚɤɬɧɨɫɬɶɸ, ɱɟɦ ɜɵɪɚɠɟɧɢɟ (1λ). 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɨɠɢɞɚɬɶ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɫɧɢɠɟɧɢɟ ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɪɨɰɟɞɭɪɵ, ɚɞɟɤɜɚɬɧɨɣ ɫɬɪɭɤɬɭɪɟ (14). 
 

ȼɕȼɈȾɕ 
 

1) ɋɬɪɭɤɬɭɪɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɱɟɧɶ ɩɪɢɫɩɨɫɨɛɥɟɧɨ, ɧɚɩɪɚɜɥɟɧɨ 
ɧɚ «ɦɚɧɢɩɭɥɹɰɢɢ», «ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ» ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɛɥɨɱɧɵɯ фɭɧɤɰɢɣ ɜ ɩɪɨɰɟɫɫɟ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. ɉɨэɬɨɦɭ ɡɞɟɫɶ ɭɦɟɫɬɧɚ ɨɰɟɧɤɚ эффɟɤɬɢɜɧɨɫɬɢ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɣ ɧɟ ɬɨɥɶɤɨ ɩɨ ɫɥɨɠɧɨɫɬɢ (ɨɞɧɨɪɨɞɧɨɫɬɢ ɫɥɨɠɧɨɫɬɢ) 
фɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɟɞɫɬɚɜɢɦɨɫɬɢ, ɧɨ ɢ ɩɨ ɦɟɬɨɞɢɱɟɫɤɨɣ (ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ) 
ɩɨɝɪɟɲɧɨɫɬɢ, ɞɨɫɬɢɠɢɦɨɣ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. 

2) ȼɦɟɫɬɟ ɫ ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɦɟɧɹɟɬɫɹ ɢ ɞɢɧɚɦɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ 
ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɞɨɫɬɢɝɚɟɦɚɹ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɫɬɪɭɤɬɭɪɧɨɣ ɫɜɟɪɬɤɢ, ɢ ɬɨɦ 
ɱɢɫɥɟ ɩɨɝɪɟɲɧɨɫɬɶ ɞɚɬɢɪɨɜɚɧɢɹ, ɫɨɩɪɨɜɨɠɞɚɸɳɚɹ ɰɢфɪɨɜɭɸ ɱɚɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɩɪɨɰɟɞɭɪɵ Д7Ж. 

3) ȼ ɛɥɨɤ-ɫɯɟɦɟ ɩɪɨɰɟɫɫɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɨɡɦɨɠɧɚ ɤɨɪɪɟɤɰɢɹ ɰɢɤɥɚ ɛɥɨɱɧɨ-

фɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Д4Ж ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɬɨɪɨɝɨ ɤɪɢɬɟɪɢɹ ɩɨ 
ɨɰɟɧɤɟ ɩɨɝɪɟɲɧɨɫɬɢ. 

4) ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɢɱɟɫɤɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɞɥɹ ɨɰɟɧɤɢ ɢ ɜɵɛɨɪɚ 
ɱɢɫɥɚ ɲɚɝɨɜ ɩɨ ɫɬɪɭɤɬɭɪɧɨɣ ɫɜɟɪɬɤɟ. 
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Abstract – The creation of complex measuring devices and control systems is carried out based on 

analytical, structural, structural and analytical methods. It is noted that at design of measuring 

means   algorithms (functions) are chosen at first implemented by measuring system and then the 

equipment for realization of algorithms is selected or created. At the same time there are no 

ideology and formalism of the metrological description corresponding to process of synthesis of 

difficult information and measuring systems. There is no problem of development of estimated 

ratios for the analysis of the current design and result of design in general. The problem of the 

general error reduction of measurement results is a problem urgent always. Therefore, also 

kickdown of the general error at a design stage due to a methodical error reduction is also urgent. 
Preferable method of synthesis of difficult information and measuring systems is structural and 

analytical, realized according to the scheme: an analytТМКХ ПШЫЦ → МКЭОРШЫв → ЭСО РЫКЩС аТЭС 
optimization of structure → ЭСО КЧКХвЭТМКХ ПШЫЦЬ НТЬЭЫТЛЮЭОН ЭШ ЭСО МШХЮЦЧ → МКЭОРШЫТОЬ → 
МШХЮЦЧЬ аТЭС ШЩЭТЦТгКЭТШЧ ШП ЬЭЫЮМЭЮЫО → … → К ПТЧКХ КЧКХвЭТМКХ ПШЫЦ аТЭС КЧКХвЭТМКХ 
optimization. An innovative component is the technology of metrological analysis of a complex 

measuring system. The result of the research is the synthesis of the equations of methodical error 

for one-dimensional four-parameter information and measuring systems in the multiplexed version 

of commutation of input channels. 

 

Keywords: structural and analytical design of the system, ɫomplex measuring system, total 

measurement error, metrological evaluation of measurement error. 

 


