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ɇɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɝɨɪɧɵɯ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɡɚɜɢɫɢɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 
ɨɬ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɜɵɛɨɪɚ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ, ɜɢɞɚ ɢ ɬɢɩɚ ɤɪɟɩɢ, 
ɨɬɤɥɨɧɟɧɢɹ ɮɚɤɬɢɱɟɫɤɨɝɨ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɨɬ ɪɚɫɱɟɬɧɨɝɨ, ɧɚɥɢɱɢɹ ɪɟɫɭɪɫɨɜ, ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ ɢ 
ɨɲɢɛɨɤ ɩɟɪɫɨɧɚɥɚ. Ⱦɟɣɫɬɜɢɟ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɱɚɫɬɢɱɧɨ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɡɚ ɫɱɟɬ: ɜɵɛɨɪɚ ɫɬɪɭɤɬɭɪɵ (ɨɩɬɢ-
ɦɢɡɚɰɢɢ ɫɢɫɬɟɦ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɟɧɬɢɥɹɰɢɢ, ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɤɨɧɮɢɝɭɪɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ, 
ɦɨɳɧɨɫɬɟɣ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɬ.ɞ.); ɭɥɭɱɲɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɚɤ ɫɚɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɚɤ ɢ ɟɝɨ 
ɷɥɟɦɟɧɬɨɜ; ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɜɨ ɜɫɟɯ ɡɜɟɧɶɹɯ ɫɢɫɬɟɦɵ (ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɢ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɭɩɪɚɜɥɟɧɢɹ), ɜɤɥɸɱɚɹ ɨɛɟɫɩɟɱɟɧɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ; 
ɜɵɛɨɪɚ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ; ɭɥɭɱɲɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ, ɜɤɥɸɱɚɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ [1].  

Ɋɚɛɨɬɭ ɫɢɫɬɟɦɵ ɫɨ ɫɥɚɛɵɦɢ ɫɜɹɡɹɦɢ (ɲɚɯɬɧɨɣ, ɪɭɞɧɨɣ, ɤɚɪɶɟɪɚ, ɞɨɛɵɱɧɨɝɨ ɭɱɚɫɬɤɚ, ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ 
ɮɚɛɪɢɤɢ ɢ ɬɚɤ ɞɚɥɟɟ) ɨɩɪɟɞɟɥɹɸɬ ɦɟɬɨɞɚɦɢ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɍɚɤɢɟ ɮɢɡɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 
ɢɦɟɸɬ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɣ ɯɚɪɚɤɬɟɪ. Ⱦɨ ɫɢɯ ɩɨɪ ɩɪɟɞɩɨɥɚɝɚɥɨɫɶ, ɱɬɨ, ɦɨɞɟɥɢɪɭɹ ɩɨɫɬɟɩɟɧɧɵɟ ɨɬɤɚ-
ɡɵ, ɩɟɪɫɨɧɚɥ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɝɨɬɨɜɢɬɶɫɹ ɤ ɜɵɜɨɞɭ ɷɥɟɦɟɧɬɚ ɢɡ ɪɚɛɨɬɵ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ, ɤɚɤ ɩɪɚɜɢ-
ɥɨ, ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ ɩɪɚɤɬɢɱɟɫɤɢ ɢɫɤɥɸɱɚɟɬɫɹ. ɉɪɢ ɜɧɟɡɚɩɧɵɯ ɠɟ ɨɬɤɚ-
ɡɚɯ, ɧɚɩɪɢɦɟɪ, ɨɛɜɚɥɚɯ ɩɨɪɨɞɵ, ɤɪɨɜɥɢ ɜ ɜɵɪɚɛɨɬɤɚɯ, ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 
ɜɨɡɦɨɠɧɵ ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɚ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ – ɢ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɚɜɚɪɢɢ. 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɜ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɤɚɤ ɩɪɨɝɧɨɡɢɪɭɟɦɵɟ, 
ɬɚɤ ɢ ɜɧɟɡɚɩɧɵɟ ɨɬɤɚɡɵ ɷɥɟɦɟɧɬɨɜ, ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɭɠɟ ɛɨɥɟɟ ɜɚɠɟɧ ɧɟ ɩɪɨɫɬɨ ɫɚɦ ɮɚɤɬ ɨɬɤɚɡɚ, ɚ ɜɢɞ 
ɩɨɜɪɟɠɞɟɧɢɹ, ɟɝɨ ɜɵɡɵɜɚɸɳɢɣ. ɉɪɢɱɟɦ, ɟɫɥɢ ɢɡɧɚɱɚɥɶɧɨ ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɧɨɫɹɬ ɫɬɨɯɚɫɬɢɱɟɫɤɢɣ 
ɯɚɪɚɤɬɟɪ, ɬɨ ɩɪɢ ɧɚɥɨɠɟɧɢɢ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ ɜɫɬɭɩɚɸɬ ɜ ɪɚɛɨɬɭ ɫɢɧɟɪɝɟɬɢɱɟ-
ɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɟɣ ɹɜɥɟɧɢɣ ɤɚɤ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ, ɬɚɤ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɧɟɫɬɚɧɞɚɪɬɧɵɦ ɫɢɬɭɚɰɢɹɦ ɢ ɜɧɟɡɚɩɧɵɦ ɨɬɤɚɡɚɦ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ [2, 3].  

ȼ ɝɨɪɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɜ ɫɢɥɭ ɫɩɟɰɢɮɢɤɢ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɩɨɪɨɞɧɵɯ 
ɦɚɫɫɢɜɨɜ, ɜɵɫɨɤɨɣ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, ɹɜɥɹɸɳɢɦɢɫɹ ɨɞɧɨɜɪɟ-
ɦɟɧɧɨ ɨɛɴɟɤɬɚɦɢ, ɜɦɟɳɚɸɳɢɦɢ ɲɚɯɬɵ, ɪɭɞɧɢɤɢ ɢ ɩɨɞɡɟɦɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɨɛɴɟɤɬɚɦɢ ɞɨɛɵɱɢ ɢ ɩɟɪɟɪɚɛɨɬ-
ɤɢ, ɜɨɡɦɨɠɧɨ ɤɚɤ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɟ ɩɨɹɜɥɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ, ɬɚɤ ɢ ɩɪɨɰɟɫɫɨɜ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɯɚɨɫɚ. ɗɬɢ ɩɪɨɰɟɫɫɵ ɦɨɝɭɬ ɛɵɬɶ ɞɨɦɢɧɢɪɭɸɳɢɦɢ ɢɥɢ ɱɚɫɬɢɱɧɵɦɢ, ɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɪɚɜɧɨɜɟ-
ɫɢɹ – ɭɫɬɨɣɱɢɜɵɦɢ ɢɥɢ ɧɟɭɫɬɨɣɱɢɜɵɦɢ, ɩɨɬɟɪɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɦɹɝɤɨɣ ɢɥɢ ɠɟɫɬɤɨɣ [4, 5]. 

ɉɪɢ ɦяɝɤɨɣ ɩɨɬɟɪɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫя ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɟɠɢɦ, ɤɨɬɨ-
ɪɵɣ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɦɚɥɨ ɱɟɦ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɨɫɬɨɹɧɢɹ ɪɚɜɧɨɜɟɫɢɹ Д6Ж. ɉɪɢ ɠɟɫɬɤɨɣ ɩɨɬɟɪɟ ɭɫɬɨɣ-
ɱɢɜɨɫɬɢ ɫɢɫɬɟɦɚ ɫɤɚɱɤɨɦ ɭɯɨɞɢɬ ɢɡ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɪɟɠɢɦɚ ɪɚɜɧɨɜɟɫɢя ɢ ɩɟɪɟɯɨɞɢɬ ɧɚ ɞɪɭɝɨɣ ɪɟɠɢɦ 
ɞɜɢɠɟɧɢя, ɤɚɤ ɩɪɚɜɢɥɨ, ɭɫɬɚɧɨɜɢɜɲɢɣɫя ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɟɠɢɦ. Ɋɟɠɢɦ, ɭɫɬɚɧɨɜɢɜɲɢɣɫɹ 
ɩɨɫɥɟ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɜɧɨɜɟɫɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɧɚɡɵɜɚɟɬɫɹ ɫɬɪɚɧɧɵɦ ɚɬɬɪɚɤɬɨɪɨɦ (ɧɟ ɪɚɜɧɨɜɟɫɢɟ ɢ 
ɧɟ ɩɪɟɞɟɥɶɧɵɣ ɰɢɤɥ). Ɍɚɤɨɣ ɪɟɠɢɦ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜ ɫɢɫɬɟɦɟ ɧɚɛɥɸɞɚɸɬɫɹ ɫɥɨɠɧɵɟ ɧɟɩɟɪɢɨɞɢɱɟɫɤɢɟ ɤɨ-
ɥɟɛɚɧɢɹ, ɞɥɹ ɜɧɟɲɧɟɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚɬɨɪɚ – ɬɭɪɛɭɥɟɧɬɧɵɟ. ɉɟɪɟɯɨɞ ɨɬ ɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɚɜɧɨɜɟ-
ɫɢɹ ɤ ɫɬɪɚɧɧɨɦɭ ɚɬɬɪɚɤɬɨɪɭ ɦɨɠɟɬ ɫɨɜɟɪɲɚɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɪɚɡɭ ɫɤɚɱɤɨɦ ɩɪɢ ɠɟɫɬɤɨɣ ɩɨɬɟɪɟ 
ɭɫɬɨɣɱɢɜɨɫɬɢ, ɬɚɤ ɢ ɩɨɫɥɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɦɹɝɤɨɣ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. ȿɫɥɢ ɯɚɨɬɢɱɟɫɤɢɣ ɪɟɠɢɦ ɧɟ ɹɜɥɹ-
ɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ, ɬɨ ɞɨɜɨɞɢɬɶ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɞɨ ɯɚɨɬɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɚ ɜɟɫɶɦɚ ɨɩɚɫɧɨ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɦɨɞɟɥɢɪɨɜɚɧɢɹ [7]. 

ȼ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɜɨɡɦɨɠɧɨ ɩɨɹɜɥɟɧɢɟ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɤɨɥɟɛɚ-
ɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ, ɮɟɪɪɨɪɟɡɨɧɚɧɫɧɵɯ ɢ ɯɚɨɬɢɱɟɫɤɢɯ. ɉɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɦɟɯɚɧɢɡɦ ɤɨɥɟ-
ɛɚɧɢɣ ɜɨɡɧɢɤɚɟɬ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɪɚɛɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɢ ɞɪɭɝɢɟ ɤɨɦɩɨɧɟɧɬɵ ɩɨ-
ɫɬɨɹɧɧɨ, ɞɚɠɟ ɩɪɢ ɩɪɨɟɤɬɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ, ɩɨɞɜɟɪɝɚɸɬɫɹ ɜɢɛɪɚɰɢɢ ɫɨ ɫɬɨɪɨɧɵ ɜɪɚɳɚɸɳɢɯɫɹ ɦɟɯɚ-
ɧɢɡɦɨɜ (ɬɭɪɛɢɧɵ, ɝɟɧɟɪɚɬɨɪɵ, ɞɜɢɝɚɬɟɥɢ, ɧɚɫɨɫɵ, ɞɪɨɛɢɥɤɢ, ɦɟɥɶɧɢɰɵ) ɢ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɪɚɛɨɱɟɣ ɫɪɟ-
ɞɵ. Ɉɫɨɛɨ ɫɥɟɞɭɟɬ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɜɫɟ ɷɬɢ ɦɟɯɚɧɢɡɦɵ ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɞɨɛɪɨɬɧɨɫɬɶ. Ɏɟɪɪɨɪɟɡɨɧɚɧɫɧɵɟ 
ɤɨɥɟɛɚɧɢɹ ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɢ ɫɪɵɜɚɸɬ ɢɯ, ɚ ɡɚɬɟɦ ɧɚ ɢɯ ɮɨɧɟ ɜɨɡɧɢɤɚɸɬ ɫɭɛɝɚɪɦɨɧɢ-
ɱɟɫɤɢɟ (ɤɨɦɛɢɧɚɰɢɨɧɧɵɟ) ɢ, ɧɚɤɨɧɟɰ, ɯɚɨɬɢɱɟɫɤɢɟ [8, 9].  
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Ɉɛɥɚɫɬɶ ɝɚɪɦɨɧɢɱɟɫɤɢɯ ɜɵɧɭɠɞɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɧɢɡɤɢɯ ɧɚɩɪɹɠɟɧɢɹɯ, ɡɚɬɟɦ ɜɨɡɧɢ-
ɤɚɸɬ ɫɭɛɝɚɪɦɨɧɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɢ ɬɨɥɶɤɨ ɩɪɢ ɜɵɫɨɤɢɯ ɧɚɩɪɹɠɟɧɢɹɯ ɜɨɡɧɢɤɚɸɬ ɯɚɨɬɢɱɟɫɤɢɟ ɧɟɭɩɪɚɜ-
ɥɹɟɦɵɟ ɤɨɥɟɛɚɧɢɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɞ ɜɵɫɨɤɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ ɤɚɤ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ, ɬɚɤ ɢ ɦɟɯɚɧɢɱɟ-
ɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ ɧɟ ɩɪɨɫɬɨ ɢɯ ɜɟɥɢɱɢɧɭ, ɚ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɚɯ ɜɨɡɧɢɤɚɸɬ ɧɟɥɢɧɟɣɧɵɟ ɷɮɮɟɤɬɵ ɡɚ ɫɱɟɬ ɧɟɥɢɧɟɣɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɵ, ɚ ɢɦɟɧɧɨ, ɡɚ ɫɱɟɬ ɦɚɝɧɢɬɧɨɝɨ ɧɚɫɵɳɟɧɢɹ, ɞɢɫɫɢɩɚɰɢɢ ɷɧɟɪɝɢɢ ɢɥɢ ɜɨɥɧ, ɝɢɫɬɟ-
ɪɟɡɢɫɧɵɯ ɢɥɢ ɩɥɚɫɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɚ, ɪɚɡɪɭɲɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɬɚɤ ɞɚɥɟɟ [9]. 

ɉɨɷɬɨɦɭ ɜ ɧɟɥɢɧɟɣɧɵɯ ɫɢɫɬɟɦɚɯ ɜɢɞ ɤɨɥɟɛɚɧɢɣ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɢɯ ɱɚɫɬɨɬɵ, ɧɨ ɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɤɚɤ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ, ɬɚɤ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ.  

Ɂɚɞɚɱɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ "ɝɨɪɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɨɛɴɟɤɬ – ɩɨɪɨɞɧɵɣ ɦɚɫɫɢɜ" 

ɪɟɲɚɟɬɫɹ ɩɨɷɬɚɩɧɨ, ɝɥɚɜɧɵɟ ɢɡ ɤɨɬɨɪɵɯ ɫɥɟɞɭɸɳɢɟ: ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ ɤɚɤ ɨɛɴɟɤɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; ɨɛɨɫɧɨɜɚɧɢɟ ɢɧɮɨɪɦɚɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟɚɤɰɢɢ ɞɢɚɝɧɨɫɬɢɪɭɟɦɵɯ 
ɨɛɴɟɤɬɨɜ ɧɚ ɜɨɡɛɭɠɞɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ; ɨɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɫɪɟɞɫɬɜ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɟɚɥɢɡɚɰɢɸ ɩɪɟɞɥɨɠɟɧɧɵɯ ɚɥɝɨɪɢɬɦɨɜ; ɚɧɚɥɢɡ ɧɚɬɭɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɩɭɫɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɬɟɪɚɰɢɣ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɵɱɢɫɥɟɧɢɣ ɜɟɥɢɱɢɧ 
ɭɝɥɨɜɵɯ ɭɫɤɨɪɟɧɢɣ ɷɤɫɰɟɧɬɪɢɱɟɫɤɢ ɫɦɟɳɟɧɧɵɯ ɦɚɫɫ ɜɧɭɬɪɢ ɨɞɧɨɣ ɢɬɟɪɚɰɢɢ ɧɚ ɩɨɜɟɞɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɦɟɬɨɞɚɦɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɦɟɯɚɧɢɤɢ ɜɵɩɨɥɧɟɧɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɫɢ-
ɫɬɟɦɵ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɬɪɟɯ ɢɞɟɚɥɶɧɨ ɫɜɹɡɚɧɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɚɹɬɧɢɤɨɜ, ɩɪɢɱɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɚɫ-
ɫɦɨɬɪɟɧ ɜɚɪɢɚɧɬ, ɜ ɤɨɬɨɪɨɦ ɩɟɪɜɵɣ ɦɚɹɬɧɢɤ ɠɟɫɬɤɨ ɫɨɟɞɢɧɟɧ ɫ ɦɚɯɨɜɢɤɨɦ. ȿɫɥɢ ɬɚɤɚɹ ɫɢɫɬɟɦɚ ɨɛɥɚɞɚɟɬ 
ɢɞɟɚɥɶɧɵɦɢ ɫɜɹɡɹɦɢ, ɬɨ ɟɟ ɞɜɢɠɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɦɨɠɧɨ ɨɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɹɦɢ Ʌɚɝɪɚɧɠɚ ɜɬɨɪɨɝɨ ɪɨɞɚ 
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ɝɞɟ iQ  – ɨɛɨɛɳɟɧɧɵɟ ɫɢɥɵ, ni ...,,2,1 ; T  – ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɫɢɫɬɟɦɵ; i  – ɨɛɨɛɳɟɧɧɵɟ ɫɤɨɪɨ-
ɫɬɢ; i  – ɨɛɨɛɳɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ. Ɉɛɨɛɳɟɧɧɵɟ ɫɢɥɵ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢ ɜɚɪɢɚ-
ɰɢɹɯ ɨɛɨɛɳɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬ ɢɡ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɜɢɪɬɭɚɥɶɧɨɣ ɪɚɛɨɬɵ 
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1
2211 ...  .                                (2) 

 

Ʉɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɱɟɪɟɡ ɨɛɨɛɳɟɧɧɵɟ ɫɤɨɪɨɫɬɢ i  ɢ ɨɛɨɛɳɟɧɧɵɟ ɤɨɨɪɞɢɧɚ-
ɬɵ i , ɬ.ɟ. 

         21212132
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1   llmmlmlmmlmmmT  

   32323233131313 coscos    llmllm .                                      (3) 

 

ȼɢɪɬɭɚɥɶɧɚɹ ɪɚɛɨɬɚ ɪɚɜɧɚ: 
     333322232111321 sinsinsin  glmglmmglmmmA  ,                (4) 

 

ɝɞɟ g  – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. Ⱦɨɛɚɜɢɦ ɤ ɨɫɢ ɜɪɚɳɟɧɢɹ ɩɟɪɜɨɝɨ ɦɚɹɬɧɢɤɚ ɦɚɯɨɜɢɤ, ɦɨɦɟɧɬ 
ɢɧɟɪɰɢɢ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ ɫɭɦɦɟ ɦɨɦɟɧɬɨɜ ɢɧɟɪɰɢɢ ɪɨɬɨɪɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ (ɩɧɟɜɦɨɞɜɢɝɚɬɟɥɹ) ɢ ɜɪɚɳɚ-
ɸɳɢɯɫɹ ɱɚɫɬɟɣ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɨɫɢ ɜɪɚɳɟɧɢɹ ɩɟɪɜɨɝɨ ɩɥɟɱɚ ɦɚɹɬɧɢɤɚ. Ɍɟɩɟɪɶ ɤ ɤɢɧɟ-
ɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫɢɫɬɟɦɵ ɦɚɹɬɧɢɤɨɜ ɞɨɛɚɜɢɬɫɹ ɷɧɟɪɝɢɹ ɦɚɯɨɜɢɤɚ. ɉɨɞɫɬɚɜɢɜ ɜ (1) ɡɧɚɱɟɧɢɹ ɨɛɨɛɳɟɧ-
ɧɵɯ ɫɢɥ, ɱɚɫɬɧɵɟ ɩɪɨɢɡɜɨɞɧɵɟ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫɢɫɬɟɦɵ ɢ ɜɵɩɨɥɧɢɜ ɧɟɤɨɬɨɪɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɨɩɟɪɚɰɢɢ, ɩɨɥɭɱɢɦ ɨɤɨɧɱɚɬɟɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɫɢɫɬɟɦɵ: 

          22121321
2
132111321 cossin    llmmJlmmmglmmm    331313 cos  llm      2

331313
2
2212132 sinsin    llmllmm ;            33232312121322

2
2322232 coscossin   llmllmmlmmglmm        2

332323
2
1212132 sinsin    llmllmm ;                                       (5)        2

1313132323231313133
2
33333 sincoscossin   llmllmllmlmglm  
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  2
232323 sin   llm , 

 

ɝɞɟ J  – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɦɚɯɨɜɢɤɚ.  
ɍɝɥɨɜɵɟ ɭɫɤɨɪɟɧɢɹ ɦɚɹɬɧɢɤɨɜ ɹɜɥɹɸɬɫɹ ɜɡɚɢɦɨɡɚɜɢɫɢɦɵɦɢ ɜɟɥɢɱɢɧɚɦɢ, ɩɨɷɬɨɦɭ ɞɥɹ ɢɯ ɨɩɪɟɞɟɥɟ-

ɧɢɹ ɢɫɩɨɥɶɡɭɟɦ ɦɟɬɨɞ ɢɬɟɪɚɰɢɨɧɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɞɥɹ ɫɢɫɬɟɦ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɬɟɯɧɢɱɟ-
ɫɤɢɯ ɩɪɢɥɨɠɟɧɢɹɯ, ɬ. ɟ. ɞɥɹ ɫɢɫɬɟɦ ɫ ɤɨɧɟɱɧɵɦɢ ɦɚɫɫɚɦɢ ɢ ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɪɚɡɦɟɪɚɦɢ, 
ɚ ɬɚɤɠɟ ɞɥɹ ɭɩɪɨɳɟɧɧɵɯ ɦɨɞɟɥɟɣ ɬɚɤɢɯ ɫɢɫɬɟɦ ɫɯɨɞɢɦɨɫɬɶ ɢɬɟɪɚɰɢɨɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ 
ɥɸɛɨɦ ɫɥɭɱɚɟ. Ɉɞɧɚɤɨ ɜɚɠɧɵɦɢ ɹɜɥɹɸɬɫɹ ɜɨɩɪɨɫɵ ɜɵɛɨɪɚ ɞɨɩɭɫɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɬɟɪɚɰɢɣ ɢ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɣ ɜɟɥɢɱɢɧ ɭɝɥɨɜɵɯ ɭɫɤɨɪɟɧɢɣ ɜɧɭɬɪɢ ɨɞɧɨɣ ɢɬɟɪɚɰɢɢ. ȿɫɥɢ ɢɡɦɟɧɢɬɶ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɣ, ɬɨ ɬɚɤɠɟ ɢɡɦɟɧɹɬɫɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɭɝɥɨɜɵɯ ɭɫɤɨɪɟɧɢɣ, ɯɨɬɹ ɢ ɧɚ ɦɟɧɶ-
ɲɭɸ ɜɟɥɢɱɢɧɭ, ɱɟɦ ɞɨɩɭɫɬɢɦɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɬɟɪɚɰɢɣ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɷɬɢ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ 
ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɤɭɳɢɯ ɤɨɨɪɞɢɧɚɬ ɰɟɧɬɪɨɜ ɦɚɫɫ ɜ ɤɨɧɤɪɟɬɧɵɣ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ, ɩɨɫɤɨɥɶɤɭ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɧɚɱɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ.  

Ʉɪɢɬɟɪɢɟɦ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨɞɟɥɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɩɨɫɬɨɹɧɫɬɜɨ ɩɨɥɧɨɣ ɷɧɟɪɝɢɢ ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ. 
ȼɵɩɨɥɧɟɧɨ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɪɟɯɦɚɫɫɧɨɣ ɫɢɫɬɟɦɵ ɦɚɹɬɧɢɤɨɜ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɲɚɝɚ ɢɧɬɟɝɪɢɪɨ-
ɜɚɧɢɹ ɢ ɞɨɩɭɫɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɬɟɪɚɰɢɣ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɞɨɩɭɫɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɬɟɪɚɰɢɣ ɫ 0,01 ɞɨ 0,0001 ɨ. ɟ. ɩɪɚɤɬɢɱɟɫɤɢ ɤɚɱɟɫɬɜɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɟ ɭɥɭɱɲɚɟɬɫɹ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɩɪɢ 
ɨɝɪɚɧɢɱɟɧɧɨɦ ɛɵɫɬɪɨɞɟɣɫɬɜɢɢ ɗȼɆ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɞɨɩɭɫɬɢɦɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɬɟɪɚɰɢɣ ɪɚɜɧɨɣ 
0,01 ɨ. ɟ. ȿɫɥɢ ɜɪɟɦɹ ɜɵɱɢɫɥɟɧɢɣ ɧɟ ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɧɵɦ ɩɚɪɚɦɟɬɪɨɦ, ɬɨ ɞɨɩɭɫɬɢɦɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɬɟ-
ɪɚɰɢɣ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɨɣ 0,001 ɢɥɢ 0,0001 ɨ. ɟ. Ɉɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɭɦɟɧɶɲɟɧɢɟ ɲɚɝɚ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 
ɩɨ ɜɪɟɦɟɧɢ ɨɛɟɫɩɟɱɢɬ ɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɣ ɷɮɮɟɤɬ, ɱɟɦ ɞɚɥɶɧɟɣɲɟɟ ɫɧɢɠɟɧɢɟ ɞɨɩɭɫɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɬɟɪɚɰɢɣ. 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɜ ɬɟɯɧɢɤɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫɹ ɨɛɴɟɤɬɵ, ɤɨɬɨɪɵɟ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɨɩɭɳɟɧɢɹɯ ɦɨɠɧɨ 
ɭɫɥɨɜɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ k - ɦɚɫɫɧɭɸ ɫɢɫɬɟɦɭ ɩɪɭɠɢɧɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢɥɢ ɮɢɡɢɱɟɫɤɢɯ ɦɚɹɬɧɢɤɨɜ 
(ɪɭɞɧɢɱɧɵɟ ɢ ɲɚɯɬɧɵɟ ɫɨɫɬɚɜɵ, ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɢɫɬɟɦɵ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɝɢɞɪɨɬɪɚɧɫɩɨɪɬ ɩɭɥɶɩɵ, 
ɜɧɭɬɪɢɦɟɥɶɧɢɱɧɚɹ ɡɚɝɪɭɡɤɚ, ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɪɚɡɥɢɱɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɩɨɞɡɟɦɧɵɟ ɜɵɪɚɛɨɬɤɢ, ɩɪɨɬɹɠɟɧɧɵɟ ɦɨɫɬɵ, ɩɟɪɟɤɪɵɬɢɹ, ɚɪɨɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɟ). Ɋɚɫ-
ɫɦɨɬɪɢɦ ɦɚɬɟɪɢɚɥɶɧɭɸ ɫɢɫɬɟɦɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɬɪɟɯ ɝɪɭɡɨɜ ɦɚɫɫɚɦɢ 1m , 2m  ɢ 3m  ɢ ɩɪɭɠɢɧ ɫ ɠɟɫɬɤɨ-
ɫɬɹɦɢ 1c , 2c  ɢ 3c . ɉɪɹɦɚɹ, ɩɨ ɤɨɬɨɪɨɣ ɞɜɢɠɭɬɫɹ ɝɪɭɡɵ, ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɢ ɚɛɫɨɥɸɬɧɨ ɝɥɚɞɤɚɹ. Ɂɚ ɨɛɨɛ-
ɳɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɧɹɬɶ ɪɚɫɫɬɨɹɧɢɹ ɰɟɧɬɪɨɜ ɝɪɭɡɨɜ ɜ ɬɟɤɭɳɟɦ ɩɨɥɨɠɟɧɢɢ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɫɟ ɩɪɭɠɢɧɵ ɧɚɯɨɞɹɬɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ɍɨɝɞɚ ɦɨɠɧɨ ɩɪɟɧɟ-
ɛɪɟɱɶ ɪɚɡɦɟɪɚɦɢ ɝɪɭɡɨɜ ɩɪɢ ɭɫɥɨɜɢɢ ɢɯ ɰɟɧɬɪɚɥɶɧɨɣ ɫɢɦɦɟɬɪɢɢ ɢ ɞɥɢɧɚɦɢ ɩɪɭɠɢɧ, ɟɫɥɢ ɨɧɢ ɞɨɫɬɚɬɨɱɧɨ 
ɜɟɥɢɤɢ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɫɨɭɞɚɪɟɧɢɹ ɝɪɭɡɨɜ. ɍɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɢɡɜɟɫɬɧɵ. ɉɨɥɭɱɢɦ 
ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɰɟɧɬɪɨɜ ɦɚɫɫ ɞɥɹ k -ɦɚɫɫɧɨɣ ɫɢɫɬɟɦɵ ɩɪɭɠɢɧɧɵɯ ɦɚɹɬɧɢɤɨɜ. Ʉɢɧɟɬɢɱɟɫɤɭɸ Ɍ ɢ 
ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɉ ɷɧɟɪɝɢɢ ɫɢɫɬɟɦɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɬɚɤ: 
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1   kkkjjj xxcxxcxc , 1...2  kj ,                                 (7) 

 

ɝɞɟ jm  – ɦɚɫɫɚ j -ɝɨ ɝɪɭɡɚ; jx  – ɦɝɧɨɜɟɧɧɚɹ ɤɨɨɪɞɢɧɚɬɚ ɟɝɨ ɰɟɧɬɪɚ, ɫɨɜɩɚɞɚɸɳɚɹ ɫ ɰɟɧɬɪɨɦ ɬɹɠɟɫɬɢ; 

jc  – ɠɟɫɬɤɨɫɬɶ ɩɪɭɠɢɧɵ, ɫɨɟɞɢɧɹɸɳɟɣ ɬɟɤɭɳɢɣ j -ɣ ɝɪɭɡ ɫ ɝɪɭɡɨɦ ɩɨɞ ɧɨɦɟɪɨɦ 1j ; k  – ɤɨɥɢɱɟɫɬɜɨ 
ɝɪɭɡɨɜ ɜ ɨɞɧɨɦɟɪɧɨɣ ɰɟɩɨɱɤɟ. ɋɨɫɬɚɜɢɜ ɮɭɧɤɰɢɸ Ʌɚɝɪɚɧɠɚ L , ɧɚɯɨɞɢɦ ɟɟ ɱɚɫɬɧɵɟ ɩɪɨɢɡɜɨɞɧɵɟ 
ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ ɢ ɫɤɨɪɨɫɬɹɦ ɢɯ ɢɡɦɟɧɟɧɢɹ ɜɨ ɜɪɟɦɟɧɢ: 
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ɂɬɚɤ, ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɰɟɧɬɪɨɜ ɦɚɫɫ ɝɪɭɡɨɜ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɢɫɬɟɦɟ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
   01221111  xxcxcxm  , …,     0111   jjjjjjjj xxcxxcxm  ,…,   01  kkkkk xxcxm  . (10) 

 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɞɥɹ k -ɦɚɫɫɨɜɨɣ ɩɨɥɧɨɫɜɹɡɧɨɣ ɫɢɫɬɟɦɵ ɩɪɭɠɢɧɧɵɯ ɦɚɹɬɧɢɤɨɜ ɩɨɥɭɱɚɟɦ k  ɭɪɚɜɧɟ-
ɧɢɣ: 
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 ɞɥɹ 1...,,3,2  ki ;                                (11) 

 

ɝɞɟ i  – ɧɨɦɟɪ ɭɪɚɜɧɟɧɢɹ. 
Ɍɪɚɟɤɬɨɪɢɢ ɰɟɧɬɪɨɜ ɦɚɫɫ ɫɢɫɬɟɦɵ ɬɪɟɯ ɫɜɹɡɚɧɧɵɯ ɦɚɹɬɧɢɤɨɜ ɞɚɠɟ ɜ ɩɪɢɥɨɠɟɧɢɢ ɤ ɩɥɨɫɤɨɣ ɡɚɞɚɱɟ 

ɨɛɪɚɡɭɸɬ ɫɥɨɠɧɵɟ ɮɢɝɭɪɵ, ɮɪɚɤɬɚɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɝɥɚɞɤɢɟ ɨɬɨɛ-
ɪɚɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚ ɩɥɨɫɤɨɫɬɶ, ɢɦɟɸɳɢɯ ɫɤɥɚɞɤɢ ɢ ɫɛɨɪɤɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɜɢɠɟɧɢɟ ɬɚɤɢɯ ɫɢɫɬɟɦ 
ɦɨɠɧɨ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɟɨɪɢɢ ɤɚɬɚɫɬɪɨɮ ɞɥɹ ɜɵɹɜɥɟɧɢɹ (ɚ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɹɯ – 

ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ) ɫɤɚɱɤɨɨɛɪɚɡɧɵɯ ɢɡɦɟɧɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɜɢɞɟ ɜɧɟɡɚɩɧɵɯ 
ɨɬɜɟɬɨɜ ɧɚ ɩɥɚɜɧɨɟ ɢɡɦɟɧɟɧɢɟ ɭɫɥɨɜɢɣ (ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɹɯ – ɩɨɫɬɟɩɟɧɧɵɣ ɢɡɧɨɫ ɞɟɬɚɥɟɣ, ɩɥɚɜ-
ɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɧɚɝɪɭɡɨɤ, ɧɚɪɭɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɨɜ, ɭɯɭɞɲɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɢɡɨɥɹɰɢɢ, ɩɥɚɜɧɨɟ 
ɧɚɫɵɳɟɧɢɟ ɦɚɝɧɢɬɧɵɯ ɫɢɫɬɟɦ ɢ ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ ɢ ɜ ɤɨɦɩɥɟɤɫɟ). 

Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɡɦɨɠɧɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ k  – ɦɚɫɫɧɵɯ ɫɢɫɬɟɦ ɩɪɨɫɬɵɯ 
ɢ ɩɨɥɧɨɫɜɹɡɚɧɧɵɯ ɩɪɭɠɢɧɧɵɯ ɦɚɹɬɧɢɤɨɜ ɛɟɡ ɢ ɫ ɜɜɟɞɟɧɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɧɟɥɢɧɟɣɧɨɫɬɢ ɞɥɹ ɨɰɟɧɤɢ ɢ 
ɩɪɨɝɧɨɡɚ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɟɚɥɶɧɵɯ ɝɨɪɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɨɬɪɚɛɨɬɤɢ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧ-
ɬɪɨɥɹ ɯɚɨɬɢɱɟɫɤɢɯ ɢ ɫɢɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɫɬɚɪɲɢɣ ɩɨɤɚɡɚ-
ɬɟɥɶ Ʌɹɩɭɧɨɜɚ ɞɥɹ ɫɢɫɬɟɦɵ ɩɪɭɠɢɧɧɵɯ ɦɚɹɬɧɢɤɨɜ ɛɥɢɡɨɤ ɤ ɧɭɥɸ, ɨɧ ɜɫɟ-ɬɚɤɢ ɩɨɥɨɠɢɬɟɥɟɧ ɢ ɜɨɡɪɚɫɬɚɟɬ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɦɚɹɬɧɢɤɨɜ ɜ ɫɢɫɬɟɦɟ, ɩɨɷɬɨɦɭ ɜ ɩɪɨɬɹɠɟɧɧɵɯ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ, ɡɚɤɪɟɩ-
ɥɟɧɧɵɯ ɨɞɧɨɬɢɩɧɨɣ ɚɪɨɱɧɨɣ ɤɪɟɩɶɸ, ɩɪɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɹɯ ɜɨɡɦɨɠɧɨ ɩɨɹɜɥɟɧɢɟ ɯɚɨɬɢɱɟɫɤɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɨɧɚɥɶɧɨɫɬɢ ɪɚɡɪɭɲɟɧɢɹ ɩɨɪɨɞɧɨɝɨ ɦɚɫɫɢɜɚ. 

Ⱦɥɹ ɧɚɬɭɪɧɨɝɨ ɢ ɩɨɥɭɧɚɬɭɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɯɚɨɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɨɛɨɫɧɨɜɚɧɵ ɩɚ-
ɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɯɚɨɫɚ (ȽȾɏ) ɧɚ ɨɫɧɨɜɟ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ. Ɋɚɡɪɚɛɨɬɚɧɚ ɢ ɚɩɪɨɛɢɪɨ-
ɜɚɧɚ ɚɜɬɨɪɫɤɚɹ ɩɪɨɝɪɚɦɦɚ ɝɟɧɟɪɚɬɨɪɚ ɞɥɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ, ɨɩɢɫɵɜɚɟɦɚɹ ɫɢɫɬɟɦɨɣ ɭɪɚɜɧɟɧɢɣ 
ȿ. Ʌɨɪɟɧɰɚ, ɨɬɥɢɱɚɸɳɟɣɫɹ ɬɟɦ, ɱɬɨ ɨɩɟɪɚɰɢɢ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɭɦɧɨɠɟɧɢɹ (ɞɟɥɟɧɢɹ) ɡɚɦɟɧɟɧɵ ɥɨɝɢɱɟ-
ɫɤɢɦ ɫɞɜɢɝɨɦ ɨɩɟɪɚɧɞɚ, ɚ ɷɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɫɤɨɪɢɥɨ ɪɚɫɱɟɬɵ ɢ ɩɨɡɜɨɥɢɥɨ ɦɨɞɟɥɢɪɨɜɚɬɶ ɜɥɢɹɧɢɟ ɞɟɬɟɪ-
ɦɢɧɢɪɨɜɚɧɧɨɝɨ ɯɚɨɫɚ ɜ "ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ" [10]. 

Ⱦɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ ɩɨ ɜɪɟɦɟɧɢ ɜɵɱɢɫɥɟɧɢɹ ɩɪɟɞɥɨɠɟɧ ɫɩɨɫɨɛ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ-ɦɧɨɠɢɬɟɥɟɣ, ɤɪɚɬɧɵɣ ɞɜɭɦ ɫ ɡɚɦɟɧɨɣ ɨɩɟɪɚɰɢɣ ɭɦɧɨɠɟɧɢɹ ɢ ɞɟɥɟɧɢɹ ɥɢɧɟɣɧɵɦɢ ɫɞɜɢ-
ɝɚɦɢ. Ɇɟɬɨɞɢɤɚ ɬɚɤɨɝɨ ɜɵɛɨɪɚ ɨɬɫɭɬɫɬɜɭɟɬ, ɩɨɷɬɨɦɭ ɪɚɛɨɬɚ ɝɟɧɟɪɚɬɨɪɚ ɢɡɭɱɟɧɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɤɨɦɛɢɧɚ-
ɰɢɹɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜ ɩɪɟɞɟɥɚɯ ɨɛɥɚɫɬɢ ɯɚɨɬɢɡɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɜ ɨɛɨɥɨɱɤɟ MКЭСМКН ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɩɨ ɢɡɜɟɫɬɧɨɣ ɬɟɨɪɟɦɟ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɦɨɞɟ-
ɥɢ ɡɚɩɢɲɟɦ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ ɜ ɤɨɧɟɱɧɵɯ ɩɪɢɪɚɳɟɧɢɹɯ x , y , z  ɩɨ ɜɵɯɨɞɧɵɦ ɤɨɨɪɞɢɧɚɬɚɦ: 
    






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




,

;

;

111

1111

11

tbzyxz

tyrxzxy

txyx

iiii

iiiii

iii 
                                                    (12) 

 

Ɋɚɡɪɚɛɨɬɚɧ, ɢɡɝɨɬɨɜɥɟɧ ɢ ɢɫɩɵɬɚɧ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɨɛɪɚɡɟɰ ɝɟɧɟɪɚɬɨɪɚ ɯɚɨɫɚ ɧɚ ɨɫɧɨɜɟ ɦɢɤɪɨ-
ɤɨɧɬɪɨɥɥɟɪɚ, ɩɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ.  

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɥɚɫɫɢɱɟɫɤɢɯ ɝɟɧɟ-
ɪɚɬɨɪɨɜ ɯɚɨɫɚ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜɵɛɪɚɧɵ ɢɧɮɨɪɦɚɬɢɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
(ɧɚɱɚɥɶɧɚɹ ɩɨɬɟɪɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ, ɭɞɜɨɟɧɢɟ ɩɟɪɢɨɞɚ, ɩɨɬɟɪɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɭɞɜɨɟɧɧɨɝɨ ɰɢɤɥɚ, 
ɩɨɬɟɪɹ ɞɢɫɤɪɟɬɧɨɫɬɢ ɫɩɟɤɬɪɚ), ɨɬɪɚɠɚɸɳɢɟ ɫ ɭɱɟɬɨɦ ɩɨɥɹɪɢɡɚɰɢɢ ɤɨɥɟɛɚɧɢɣ ɬɟɧɞɟɧɰɢɸ ɞɨɦɢɧɢɪɭɸɳɢɯ 
ɫɜɹɡɟɣ ɢ ɜɨɡɦɨɠɧɵɟ ɮɚɡɨɜɵɟ ɩɟɪɟɯɨɞɵ. Ⱦɥɹ ɞɢɚɝɧɨɫɬɢɤɢ (ɫɟɥɟɤɰɢɢ) ɜɨɡɦɨɠɧɵɯ ɯɚɨɬɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ 
ɩɪɢɦɟɧɟɧɵ ɤɨɧɭɫɧɵɟ ɞɚɬɱɢɤɢ, ɨɫɢ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ Д6, 
11]. 

Ʉɪɢɬɟɪɢɟɦ ɩɟɪɟɯɨɞɚ ɨɬ ɪɟɝɭɥɹɪɧɨɣ, ɫɥɨɠɧɨ ɫɨɡɞɚɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɤ ɯɚɨɫɭ ɫɥɭɠɢɬ ɟɟ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɚɥɵɦ ɜɨɡɦɭɳɟɧɢɹɦ Д1βЖ. ɋɧɢɠɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɪɭɤɬɭɪ ɞɨ ɫɥɭɱɚɣɧɵɯ ɜɨɡɦɭɳɟɧɢɣ 
ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɟɪɟɯɨɞɚ ɨɬ ɢɯ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɝɨ ɨɩɢɫɚɧɢɹ ɤ ɜɟɪɨɹɬɧɨɫɬɧɨɦɭ, ɭɱɟɬɭ ɫɢ-
ɧɟɪɝɟɬɢɱɟɫɤɢɯ ɚɫɩɟɤɬɨɜ, ɨɫɨɛɟɧɧɨɫɬɟɣ ɯɚɨɬɢɡɚɰɢɢ ɹɜɥɟɧɢɣ ɢ ɩɪɨɰɟɫɫɨɜ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɢɯ ɜɨɡɦɨɠɧɨ ɫ 
ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɜɵɡɵɜɚɹ ɜɨɡɦɭɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɦ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɯɚɨɫɚ. ɉɪɢ 

ɷɬɨɦ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦ ɦɧɨɝɨɤɚɧɚɥɶɧɵɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɤɨɧɬɪɨɥɶ  
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Ɍɚɛɥɢɰɚ 

ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ ɝɟɧɟɪɚɬɨɪɚ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɫɢɝɧɚɥɨɜ ɢ ɢɯ ɮɭɧɤɰɢɣ ɚɜɬɨɤɨɪɪɟɥɹɰɢɢ (ȺɄɎ) 

№ 
ɩ/ɩ 

ɉɚɪɚɦɟɬɪɢɱɟɫɤɢɟ  
ɤɨɷɮɮɢɰɢɟɧɬɵ 

Ɋɚɡ-

ɦɟɪ-

ɧɨɫɬɶ 

ȼɢɞ ɩɪɨɰɟɫɫɚ,  
ɮɨɪɦɚ ɚɬɬɪɚɤɬɨɪɚ 

ɇɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ 1-ɝɨ ɩɨ-
ɪɹɞɤɚ, ɨ.ɟ. Ⱦɢɫɩɟɪɫɢɹ ɫɦɟɳɟɧɧɚɹ, ɨ.ɟ. 

  r  b  xM  yM  zM  xD  yD  zD  

1 2 3 4 5 6 7 8 9 10 11 12 

1 2 16 2 2.304 Ɂɚɬɭɯɚɸɳɢɣ ɩɟɪɢɨɞɢɱ., ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 5.48 5.48 14.99 0.01 0.09 0.13 

2 2 32 2 2.475 ɏɚɨɬɢɱɟɫɤɢɣ, ɞɜɭɯɩɟɬɥɟɜɨɣ, ɧɟ ɪɟɤɨɦɟɧɞɨɜɚɧ -0.06 -0.06 19.04 40.51 190.53 236.7 

3 4 16 1 - ɏɚɨɬɢɱɟɫɤɢɣ, ɞɜɭɯɩɟɬɥɟɜɨɣ, ɧɟ ɪɟɤɨɦɟɧɞɨɜɚɧ -0.18 -0.18 13.87 13.99 18.15 14.99 

4 4 16 2 2.342 ɏɚɨɬɢɱɟɫɤɢɣ, ɞɜɭɯɩɟɬɥɟɜɨɣ, ɪɟɚɥɢɡɨɜɚɧ 0.11 0.11 11.67 23.80 38.03 39.27 

5 4 32 2 2.497 ɏɚɨɬɢɱ., ɞɜɭɯɩɟɬɥɟɜɨɣ, ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 8.47E-03 4.43E-03 27.27 57.36 141.67 124.0 

6 4 32 4 - ɏɚɨɬɢɱɟɫɤɢɣ, ɨɞɧɚ ɩɟɬɥɹ, ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 3.18E-04 2.88E-04 22.05 94.41 280.74 258.1 

 
Ɍɚɛɥɢɰɚ (ɩɪɨɞɨɥɠɟɧɢɟ) 

№ 
ɩ/ɩ 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ 
ɨɬɤɥɨɧɟɧɢɟ, ɨ.ɟ. 

Ʉɨɷɮɮ. ɚɫɢɦɦɟɬɪɢɢ ɝɪɚɮɢɤɚ ɡɚɤɨɧɚ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ȺɄɎ, ɨ.ɟ. 

Ʉɨɷɮɮ. ɷɤɫɰɟɫɫɚ ɝɪɚɮɢɤɚ ɡɚ-
ɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ 

ȺɄɎ, ɨ.ɟ. 

ɋɦɟɳɟɧɢɟ 1-ɝɨ ɩɟɪɟɫɟɱɟɧɢɹ 
ȺɄɎ ɫ ɨɫɶɸ ɚɛɫɰɢɫɫ, ɨ.ɟ. 

Ʉɨɷɮɮ. ɡɚɬɭɯɚɧɢɹ ȺɄɎ ɩɨ 
ɫɭɦɦɚɦ ɚɦɩɥɢɬɭɞ, ɨ.ɟ. 

x  y  z  xAs  yAs  zAs  xEx  yEx  zEx  xNr  yNr  zNr  
xSk  

ySk  
zSk  

1 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

1 0.11 0.30 0.36 2.81 1.65 4.59 93.33 88.20 96.26 19.60 18.26 18.26 1,193 1,194 1,159 

2 6.36 13.8 15.4 12.69 15.18 0.21 236.22 390.89 -1.22 45.87 18.26 17.01 1,066 1,245 1,005 

3 3.74 4.26 3.87 5.69 7.04 0.85 56.52 88.48 12.63 727.01 727.01 27.94 1,202 1,173 1,093 

4 4.88 6.17 6.27 13.00 15.42 0.10 226.93 327.12 -1.40 56.73 47.53 21.04 1,018 1,134 1,019 

5 7.57 11.9 11.1 -6.22E-04 3.20E-04 1.30 -0.15 -0.54 0.48 25.12 19.60 13.76 1 1 1 

6 9.72 16.8 16.1 -2.11E-03 -8.34E-04 0.33 -1.31 -0.27 -1.39 22.59 18.92 10.36 1 1 1 
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ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɝɟɧɟɪɚɬɨɪɚ ɯɚɨɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ Ʌɨɪɟɧɰɚ 

 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɜɵɲɚɬɶ ɩɨɪɨɝ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ ɤ ɦɚɥɵɦ ɜɨɡɦɭɳɟɧɢɹɦ, ɬ. ɟ. ɜ ɢɞɟɚɥɟ ɭɱɢɬɵɜɚɬɶ 
ɤɚɤ ɜɫɟ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɜɹɡɢ, ɬɚɤ ɢ ɬɟɧɞɟɧɰɢɸ ɧɚɤɨɩɥɟɧɢɹ ɫɥɭɱɚɣɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɞɢɧɚɦɢ-
ɱɟɫɤɢɯ ɜɨɡɦɭɳɟɧɢɣ ɜ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɟ. 

Ɉɩɪɟɞɟɥɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨ-ɯɚɨɬɢɱɟɫɤɢɯ ɫɢɫɬɟ-
ɦɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɚɪɚɦɟɬɪɵ, ɤɪɢɬɟɪɢɢ ɢ ɞɨɩɭɫɬɢɦɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɢɬɟɪɚɰɢɣ. ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɧɨ ɩɨɡɜɨɥɹɟɬ ɭɱɟɫɬɶ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɜ ɫɢɫɬɟɦɟ, 
ɤɨɧɤɪɟɬɧɵɟ ɦɚɫɫɵ ɢ ɭɩɪɭɝɢɟ ɫɜɹɡɢ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ, ɪɚɡɧɨɨɛɪɚɡɢɟ ɷɬɢɯ ɫɜɹɡɟɣ, ɡɚɞɚɬɶ ɜɢɪɬɭɚɥɶɧɨ ɥɸ-
ɛɵɟ ɜɨɡɦɭɳɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɨɰɟɧɢɬɶ ɪɟɚɤɰɢɸ ɧɚ ɷɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɜ ɝɨɪɧɵɯ ɝɟɨɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ. 
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