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Ɋɚɡɪɚɛɨɬɚɧ ɨɛɳɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɨɰɟɧɤɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɣ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɧɟ ɡɚɜɢɫɹɳɢɣ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɨɛɥɚɫɬɢ ɩɨɝɪɭɠɟɧɢɹ ɫɟɤɪɟɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, 
ɨɛɥɚɫɬɢ ɚɧɚɥɢɡɚ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ – ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɢɥɢ ɱɚɫɬɨɬɧɨɣ. Ɉɫɧɨɜɧɵɦɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɹɜɥɹɸɬɫɹ ɦɚɬɪɢɱɧɵɣ ɚɧɚɥɢɡ ɢ ɬɟɨɪɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɜɨɡɦɭɳɟɧɢɣ. ɉɪɟɞɥɚɝɚɟɬɫɹ ɫɩɨɫɨɛ ɨɰɟɧɤɢ ɡɚɳɢɳɟɧɧɨɫɬɢ ɫɟɤɪɟɬɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ, ɜɧɟɞɪɟɧɧɨɣ ɜ ɤɨɧɬɟɣɧɟɪ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɰɢɮɪɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ. Ɋɚɡɪɚɛɨɬɚɧ ɫɩɨɫɨɛ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨ ɜɵɛɨɪɟ ɤɨɧɬɟɣɧɟɪɚ ɢɡ ɤɨɧɟɱɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɤɨɧɬɟɣɧɟɪɨɜ ɞɥɹ 
ɡɚɞɚɧɧɨɝɨ ɫɟɤɪɟɬɧɨɝɨ ɫɨɨɛɳɟɧɢɹ. ɉɨɥɭɱɚɟɦɨɟ ɪɟɲɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɦɟɧɶɲɭɸ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɬ.ɟ. ɧɚɢɛɨɥɶɲɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɨɰɟɧɢɜɚɟɦɭɸ 
ɩɪɢ ɩɨɦɨɳɢ ɨɛɴɟɦɚ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɟ, ɜɨɡɦɭɳɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, 
ɦɚɬɪɢɰɚ, ɫɨɛɫɬɜɟɧɧɨɟ ɱɢɫɥɨ, ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɤɬɨɪ 

ȼɜɟɞɟɧɢɟ 

ɀɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɨɛɳɟɫɬɜɚ ɧɟɦɵɫɥɢɦɚ ɛɟɡ ɧɚɤɨɩɥɟɧɢɹ, ɯɪɚɧɟɧɢɹ, ɢɡɦɟɧɟɧɢɹ, 
ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ. ɋɩɟɰɢɮɢɤɚ ɫɟɝɨɞɧɹɲɧɟɝɨ ɞɧɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɢɧɮɨɪɦɚ-
ɰɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɤɚɤ ɪɟɫɭɪɫ, ɧɨ ɢ ɤɚɤ ɨɛɴɟɤɬ ɬɪɭɞɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ 
ɱɢɫɥɨ ɡɚɳɢɳɚɟɦɵɯ ɩɨɦɢɦɨ ɜɨɟɧɧɵɯ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɢ ɜɟɞɨɦɫɬɜɟɧɧɵɯ, ɜɤɥɸɱɟɧɵ 
ɬɚɤɠɟ ɫɟɤɪɟɬɵ ɩɪɨɦɵɲɥɟɧɧɵɟ, ɤɨɦɦɟɪɱɟɫɤɢɟ ɢ ɞɚɠɟ ɥɢɱɧɵɟ. ɂɧɮɨɪɦɚɰɢɹ ɜɫɟ ɛɨɥɶɲɟ 
ɫɬɚɧɨɜɢɬɶɫɹ ɬɨɜɚɪɨɦ, ɩɪɢɱɟɦ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɞɨɪɨɝɢɯ. Ɍɪɭɞɧɨ ɩɟɪɟɨɰɟɧɢɬɶ ɜɚɠɧɨɫɬɶ ɢ 
ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɨɩɪɨɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɟɟ ɡɚɳɢɬɨɣ Д1-3Ж.  

ɇɚɞɟɠɧɚɹ ɡɚɳɢɬɚ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ ɹɜɥɹɟɬɫɹ 
ɚɤɬɭɚɥɶɧɨɣ, ɧɨ ɧɟ ɪɟɲɟɧɧɨɣ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɩɪɨɛɥɟɦɨɣ. Ɉɞɧɨ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɮɨɪɦɢɪɨɜɚɥɢ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ 
ɫɬɟɝɚɧɨɝɪɚɮɢɢ Д4-13Ж. 

ɋɬɟɝɚɧɨɝɪɚɮɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɟɬɨɞɨɜ, ɨɫɧɨɜɵɜɚɸɳɢɯɫɹ ɧɚ 
ɪɚɡɥɢɱɧɵɯ ɩɪɢɧɰɢɩɚɯ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɤɪɵɬɢɟ ɫɚɦɨɝɨ ɮɚɤɬɚ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 
ɫɟɤɪɟɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɪɟɞɟ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜ ɪɟɚɥɢɡɚɰɢɢ ɷɬɢɯ ɦɟɬɨɞɨɜ. 
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 
ɨɝɥɚɲɟɧɢɹ ɮɚɤɬɚ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɡɚɳɢɳɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ 
ɩɨɡɜɨɥɹɟɬ ɜ ɪɚɦɤɚɯ ɬɪɚɞɢɰɢɨɧɧɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɢɥɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɪɟɞɵ ɪɟɲɚɬɶ ɜɚɠɧɵɟ ɡɚɞɚɱɢ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɪɹɞɚ ɩɪɢɤɥɚɞɧɵɯ 
ɨɛɥɚɫɬɟɣ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɜ Д4, 14, 15Ж. 
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ɋɬɟɝɚɧɨɝɪɚɮɢɪɨɜɚɧɢɟ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɨɞɧɚɤɨ 
ɨɛɳɟɣ ɱɟɪɬɨɣ ɷɬɢɯ ɫɩɨɫɨɛɨɜ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɫɟɤɪɟɬɧɨɟ ɫɨɨɛɳɟɧɢɟ, ɢɥɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ (Ⱦɂ), ɩɨɝɪɭɠɚɟɬɫɹ ɜ ɧɟɤɨɬɨɪɵɣ ɨɛɴɟɤɬ, ɢɥɢ ɨɫɧɨɜɧɨɟ 
ɫɨɨɛɳɟɧɢɟ (Ɉɋ), ɧɟ ɩɪɢɜɥɟɤɚɸɳɢɣ ɜɧɢɦɚɧɢɹ, ɤɨɬɨɪɵɣ ɡɚɬɟɦ ɨɬɤɪɵɬɨ ɩɟɪɟɫɵɥɚɟɬɫɹ ɩɨ 
ɤɚɧɚɥɭ ɫɜɹɡɢ ɚɞɪɟɫɚɬɭ ɢɥɢ ɯɪɚɧɢɬɫɹ ɜ ɬɚɤɨɦ ɜɢɞɟ. ɉɪɨɰɟɫɫ ɩɨɝɪɭɠɟɧɢɹ Ⱦɂ ɜ Ɉɋ, ɢɥɢ 
ɤɨɧɬɟɣɧɟɪ, ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɫɬɟɝɚɧɨɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ (ɋɉ), ɚ ɪɟɡɭɥɶɬɚɬ 
ɫɬɟɝɨɩɪɟɨɛɪɚɡɨɜɚɧɢɹ – ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɟɦ (ɋɋ). 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɢ ɰɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɏɨɬɹ ɩɪɚɤɬɢɱɟɫɤɢɟ ɩɪɢɥɨɠɟɧɢɹ ɫɬɟɝɚɧɨɝɪɚɮɢɢ ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɞɨɫɬɢɝɥɢ 
ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɱɚɫɬɨ ɧɟ ɢɦɟɸɬ ɩɨɞ 
ɫɨɛɨɣ ɫɬɪɨɝɨɝɨ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ Д6, 8-10, 12Ж. ɗɬɨ ɡɚɬɪɭɞɧɹɟɬ ɜɵɞɟɥɟɧɢɟ 
ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɢɦɨɫɬɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ 
(ɋȺ), ɧɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɜ ɧɟɤɨɬɨɪɨɦ ɫɦɵɫɥɟ ɫɬɟɝɚɧɨ-
ɝɪɚɮɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢ ɨɛɳɢɯ ɩɨɞɯɨɞɨɜ ɪɟɲɟɧɢɹ ɚɤɬɭɚɥɶɧɵɯ ɡɚɞɚɱ ɫɬɟɝɚɧɨɝɪɚɮɢɢ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɡɚɞɚɱɢ ɨɛɟɫɩɟɱɟɧɢɹ ɨɞɧɨɝɨ ɢɡ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ 
ɥɸɛɨɦɭ ɋȺ, – ɬɪɟɛɨɜɚɧɢɹ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɥɭɱɚɟɦɨɝɨ ɋɋ ɤ ɜɨɡɦɭɳɚɸɳɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ, ɤɨɬɨɪɨɟ ɪɚɜɧɨɫɢɥɶɧɨ ɬɪɟɛɨɜɚɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɋȺ ɤ ɩɪɟɞɧɚɦɟɪɟɧɧɵɦ 
(ɧɟɩɪɟɞɧɚɦɟɪɟɧɧɵɦ) ɚɬɚɤɚɦ Д4, 16, 17Ж. Ⱦɨ ɧɚɫɬɨɹɳɟɝɨ ɦɨɦɟɧɬɚ ɚɤɬɢɜɧɨ ɤɭɥɶɬɢɜɢɪɨ-
ɜɚɥɚɫɶ ɢ ɩɪɨɞɨɥɠɚɟɬ ɤɭɥɶɬɢɜɢɪɨɜɚɬɶɫɹ ɨɲɢɛɨɱɧɚɹ, ɩɨ ɦɧɟɧɢɸ ɚɜɬɨɪɨɜ, ɢɞɟɹ ɨ ɬɨɦ, ɱɬɨ 
ɪɟɡɭɥɶɬɚɬ ɋɉ ɩɪɢ ɩɨɦɨɳɢ ɋȺ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ, ɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ 
ɛɨɥɶɲɢɧɫɬɜɭ ɜɨɡɦɭɳɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɱɟɦ ɪɟɡɭɥɶɬɚɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɋɉ Д4-6Ж.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɞɚɱɚ ɫɨɡɞɚɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɤɚɱɟɫɬɜɟɧɧɨɣ ɢ ɤɨɥɢɱɟɫɬɜɟɧ-
ɧɨɣ ɨɰɟɧɤɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋɋ, ɨɫɧɨɜɵ ɪɟɲɟɧɢɹ ɤɨɬɨɪɨɣ ɛɵɥɢ ɡɚɥɨɠɟɧɵ ɚɜɬɨɪɚɦɢ 
ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɜ Д18Ж, ɨɫɬɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɫɬɟɝɚɧɨɝɪɚɮɢɢ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɨɛɳɟɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɤ ɨɰɟɧɤɟ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋɋ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɧɟ ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɚ ɢ ɨɛɥɚɫɬɢ ɩɨɝɪɭɠɟɧɢɹ Ⱦɂ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ: 

 ɨɰɟɧɢɜɚɬɶ (ɫɪɚɜɧɢɜɚɬɶ) ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ ɋȺ; 
 ɞɟɥɚɬɶ ɜɵɛɨɪ ɤɨɧɬɟɣɧɟɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɫɟɤɪɟɬɧɨɝɨ ɫɨɨɛɳɟ-

ɧɢɹ ɧɚɢɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɟ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɟ; 
 ɬɟɨɪɟɬɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɨ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɢ ɪɚɡɪɚɛɚɬɵɜɚɬɶ 

ɧɨɜɵɟ ɭɫɬɨɣɱɢɜɵɟ ɤ ɚɬɚɤɚɦ ɋȺ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɣ ɢɦɢ ɨɛɥɚɫɬɢ Ɉɋ ɞɥɹ ɋɉ 
(ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɱɚɫɬɨɬɧɨɣ). 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɜ ɪɚɛɨɬɟ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
 ɭɧɢɜɟɪɫɚɥɶɧɨɣ (ɧɟ ɡɚɜɢɫɹɳɟɣ ɨɬ ɤɨɧɤɪɟɬɢɤɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɋȺ) ɮɨɪɦɚɥɢɡɚɰɢɢ 

ɩɪɨɰɟɫɫɚ ɋɉ; 
 ɜɵɛɨɪɚ ɮɨɪɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɋɋ (Ɉɋ), ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ 

ɟɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ; 
 ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɵɯ ɭɫɥɨɜɢɣ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋɋ ɤ ɜɨɡɦɭɳɚɸɳɢɦ 

ɜɨɡɞɟɣɫɬɜɢɹɦ. 
Ɉɫɧɨɜɧɵɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɜɵɫɬɭɩɚɸɬ ɦɚɬɪɢɱɧɵɣ ɚɧɚɥɢɡ ɢ 

ɬɟɨɪɢɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɜɨɡɦɭɳɟɧɢɣ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɨɪɢɢ ɜɨɡɦɭɳɟɧɢɣ ɞɚɟɬ  ɩɪɢɧɰɢ-
ɩɢɚɥɶɧɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɦɨɫɬɢ ɫɨɫɬɨɹɧɢɹ ɩɪɨɢɡɜɨɥɶɧɨ-
ɝɨ Ɉɋ (ɋɋ) ɨɬ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ; ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ 
ɚɩɪɢɨɪɧɭɸ ɨɰɟɧɤɭ ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ ɋɋ (Ɉɋ); ɚɛɫɬɪɚɝɢɪɭɹɫɶ ɨɬ ɤɨɧɤɪɟɬɢɤɢ ɋɉ, ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬ ɷɬɨɝɨ ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 
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Ɏɨɪɦɚɥɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɫɬɟɝɚɧɨɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɬɟɣɧɟɪɚ ɜ ɫɢɥɭ ɲɢɪɨɤɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɰɢɮɪɨɜɵɯ ɫɢɝɧɚɥɨɜ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɰɢɮɪɨɜɵɟ ɢɡɨɛɪɚɠɟɧɢɹ (ɐɂ), ɚɭɞɢɨ (ɐȺ) ɢ 
ɜɢɞɟɨ (ɐȼ). ɉɪɨɢɡɜɨɥɶɧɨɟ ɐɂ ɢ ɐȼ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɤɚɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɢɞɟɨ-
ɤɚɞɪɨɜ, ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɩɪɟɞɫɬɚɜɢɦɵ ɜ ɜɢɞɟ ɦɚɬɪɢɰɵ (ɫɨɜɨɤɭɩɧɨɫɬɢ ɦɚɬɪɢɰ). 
ɏɨɬɹ ɨɛɳɟɢɫɩɨɥɶɡɭɟɦɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɨɪɦɚɥɢɡɚɰɢɟɣ ɐȺ ɹɜɥɹɟɬɫɹ ɜɟɤɬɨɪ, ɷɥɟɦɟɧ-
ɬɚɪɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɤ ɟɝɨ ɞɜɭɦɟɪɧɨɦɭ ɦɚɬɪɢɱɧɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɢɸ Д19Ж, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɜ ɤɚɱɟɫɬɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɥɸɛɨɝɨ ɢɡ ɭɤɚɡɚɧɧɵɯ ɰɢɮɪɨɜɵɯ ɫɢɝɧɚɥɨɜ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɬɪɢɰɭ (ɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ ɦɚɬɪɢɰ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟ ɨɝɪɚɧɢɱɢɜɚɹ 
ɨɛɳɧɨɫɬɢ ɪɚɫɫɭɠɞɟɧɢɣ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢ ɩɪɨɫɬɨɬɵ ɢɡɥɨɠɟɧɢɹ ɜɟɡɞɟ ɧɢɠɟ ɜ ɪɨɥɢ 
ɤɨɧɬɟɣɧɟɪɚ ɜɵɫɬɭɩɚɟɬ ɰɢɮɪɨɜɨɟ ɦɨɧɨɯɪɨɦɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, nn -ɦɚɬɪɢɰɚ ɤɨɬɨɪɨɝɨ 
ɨɛɨɡɧɚɱɚɟɬɫɹ F ; Ⱦɂ – ɫɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

kppp ,...,, 21 , ɝɞɟ kТpТ ,1ж,1,0д  ; kppp ,...,, 21 , kТpТ ,1ж,1,0д  , – ɞɟɤɨɞɢɪɨɜɚɧɧɨɟ ɢɡ 
ɋɋ ɫɟɤɪɟɬɧɨɟ ɫɨɨɛɳɟɧɢɟ. Ɉɛɴɟɦ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɩɪɢ ɞɟɤɨɞɢɪɨɜɚɧɢɢ ɢɧɮɨɪɦɚɰɢɢ 
(Ɉȼɂ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ: 
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ɝɞɟ   – ɨɩɟɪɚɰɢɹ ɥɨɝɢɱɟɫɤɨɝɨ ɢɫɤɥɸɱɚɸɳɟɝɨ ɂɅɂ. 
ɋɋ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ, ɟɫɥɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɨɤɚɠɟɬɫɹ ɡɚɞɚɱɚ 

ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ, ɬ.ɟ. ɟɫɥɢ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɜɨɡɦɭɳɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɦ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɋɋ, ɫɩɨɫɨɛɧɵ ɩɪɢɜɟɫɬɢ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɫɧɢɠɟɧɢɸ Ɉȼɂ, ɢ 
ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ.  

ɉɨɝɪɭɠɟɧɢɟ Ⱦɂ ɜ Ɉɋ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɫɩɨɫɨɛɚ ɢ ɨɛɥɚɫɬɢ (ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, 
ɱɚɫɬɨɬɧɨɣ) ɷɬɨɝɨ ɩɨɝɪɭɠɟɧɢɹ, ɮɨɪɦɚɥɶɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɤɚɤ ɜɨɡɦɭɳɟɧɢɟ F  ɦɚɬɪɢɰɵ 
F . Ɍɨɝɞɚ ɦɚɬɪɢɰɚ ɋɋ F  ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɨɨɬɧɨɲɟɧɢɸ: FFF  , ɝɞɟ  FПF  , ɬ.ɟ. 

F  ɹɜɥɹɟɬɫɹ ɧɟɤɨɬɨɪɨɣ ɮɭɧɤɰɢɟɣ ɦɚɬɪɢɰɵ ɤɨɧɬɟɣɧɟɪɚ F . Ɉɬɫɸɞɚ ɜɵɬɟɤɚɟɬ, ɱɬɨ 
ɩɪɨɢɡɜɨɥɶɧɨɟ ɋɉ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɚɞɞɢɬɢɜɧɨɝɨ ɩɨɝɪɭɠɟɧɢɹ ɧɟɤɨɬɨɪɨɣ 
ɢɧɮɨɪɦɚɰɢɢ, ɮɨɪɦɚɥɶɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɦɚɬɪɢɰɚ F , ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɨɛɥɚɫɬɢ. 

Ʌɸɛɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɚɞ ɋɋ, ɮɨɪɦɚɥɢɡɭɸɬɫɹ ɤɚɤ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɡɦɭɳɟɧɢɹ ɦɚɬɪɢɰɵ Ɉɋ F .  

Ɉɩɪɟɞɟɥɢɦ ɧɚɛɨɪ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɣ ɩɨɥɧɨɫɬɶɸ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 
ɥɸɛɨɟ Ɉɋ (ɋɋ). ɉɨɫɤɨɥɶɤɭ ɮɨɪɦɚɥɶɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ Ɉɋ (ɋɋ) ɹɜɥɹɟɬɫɹ ɦɚɬɪɢɰɚ, ɬɨ 
ɜ ɤɚɱɟɫɬɜɟ ɧɚɛɨɪɚ ɢɫɤɨɦɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɧɨɠɟɫɬɜɨ ɫɢɧɝɭɥɹɪ-
ɧɵɯ ɱɢɫɟɥ ɢ ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɵɯ ɥɟɤɫɢɤɨɝɪɚɮɢɱɟɫɤɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɫɢɧɝɭɥɹɪɧɵɯ 
ɜɟɤɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɫɩɟɤɬɪ (ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ (ɋɁ)) ɢ ɦɧɨɠɟɫɬɜɨ 
ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɢɯ ɥɟɤɫɢɤɨɝɪɚɮɢɱɟɫɤɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ (ɋȼ) 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɚɬɪɢɰɵ Д2Ж. ȼ ɫɥɭɱɚɟ ɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɦɚɬɪɢɰɵ Ɉɋ F  ɜɬɨɪɨɣ ɢɡ 
ɧɚɛɨɪɨɜ ɹɜɥɹɟɬɫɹ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɜ ɫɢɥɭ ɫɥɟɞɭɸɳɢɯ ɡɚɦɟɱɚɧɢɣ. ȼɨ-ɩɟɪɜɵɯ, ɩɨɫɬɪɨ-
ɟɧɢɟ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɫɢɦɦɟɬɪɢɱɧɨɣ ɦɚɬɪɢɰɵ, ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹ-
ɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɋɁ ɢ ɋȼ, ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ ɫɦɵɫɥɟ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɫɬɪɨɟɧɢɟɦ ɫɢɧɝɭɥɹɪɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɞɥɹ ɦɚɬɪɢɰɵ ɩɪɨɢɡɜɨɥɶɧɨɣ ɫɬɪɭɤ-
ɬɭɪɵ ɬɨɝɨ ɠɟ ɪɚɡɦɟɪɚ ɢ ɭɪɨɜɧɹ ɡɚɩɨɥɧɟɧɧɨɫɬɢ, ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟ-
ɥɟɧɢɟ ɫɢɧɝɭɥɹɪɧɵɯ ɱɢɫɟɥ ɢ ɫɢɧɝɭɥɹɪɧɵɯ ɜɟɤɬɨɪɨɜ Д20,21Ж; ɜɨ-ɜɬɨɪɵɯ, ɋɁ ɫɢɦɦɟɬɪɢɱ-
ɧɨɣ ɦɚɬɪɢɰɵ (ɤɚɤ ɢ ɫɢɧɝɭɥɹɪɧɵɟ ɱɢɫɥɚ ɩɪɨɢɡɜɨɥɶɧɨɣ ɦɚɬɪɢɰɵ) ɹɜɥɹɸɬɫɹ ɯɨɪɨɲɨ 
ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ Д22Ж, ɬ.ɟ.  
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ЦКб FFFF jjnj



  (1) 

ɝɞɟ  
 j  – ɋɁ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɚɬɪɢɰɵ,  

2
  – ɫɩɟɤɬɪɚɥɶɧɚɹ ɦɚɬɪɢɱɧɚɹ ɧɨɪɦɚ Д20Ж (ɱɟɝɨ ɧɟɥɶɡɹ ɭɬɜɟɪɠɞɚɬɶ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ 

ɞɥɹ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɦɚɬɪɢɰ Д20Ж).  
Ɉɞɧɚɤɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɦɚɬɪɢɰɚ Ɉɋ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɜɨɣɫɬɜɭ: TFF  . ɉɨɫɬɚɜɢɦ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɟ F  ɞɜɟ ɫɢɦɦɟɬɪɢɱɧɵɟ nn -ɦɚɬɪɢɰɵ A , B  ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɚɜɢɥɭ: 
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, (2) 

ɤɨɬɨɪɵɟ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɧɢɠɟ ɤɚɤ ɦɚɬɪɢɰɵ Ɉɋ (ɪɢɫ. 1).  
 

ɚ ɛ ɜ 
 
Ɋɢɫ. 1. ɂɫɯɨɞɧɨɟ ɰɢɮɪɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɧɟɫɢɦɦɟɬɪɢɱɧɨɣ ɦɚɬɪɢɰɟɣ F  (ɚ); 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɫɢɦɦɟɬɪɢɱɧɵɦɢ ɦɚɬɪɢɰɚɦɢ A  (ɛ); B  (ɜ) 
 
ɉɪɢ ɜɫɬɪɚɢɜɚɧɢɢ Ⱦɂ ɜ ɢɫɯɨɞɧɵɣ ɤɨɧɬɟɣɧɟɪ ɋɉ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɩɨɝɪɭɠɟɧɢɹ ɜ 
ɜɟɪɯɧɢɣ (ɧɢɠɧɢɣ) ɬɪɟɭɝɨɥɶɧɢɤ ɦɚɬɪɢɰɵ  BA  ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɢɪɬɭɚɥɶɧɵɦ 
ɫɢɦɦɟɬɪɢɱɧɵɦ ɨɬɪɚɠɟɧɢɟɦ ɪɟɡɭɥɶɬɚɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɝɥɚɜɧɨɣ ɞɢɚɝɨɧɚɥɢ  BA . 

Ɋɟɡɭɥɶɬɚɬ ɋɉ ɨɛɨɡɧɚɱɢɦ A  ɢ B  (
T

AA  , 
T

BB  ). ɉɪɢ ɨɤɨɧɱɚɬɟɥɶɧɨɦ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɦɚɬɪɢɰɵ ɋɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɟɪɯɧɢɣ ɬɪɟɭɝɨɥɶɧɢɤ A  ɢ ɧɢɠɧɢɣ ɬɪɟɭɝɨɥɶɧɢɤ ɦɚɬɪɢɰɵ B . 
ɉɪɢɦɟɧɟɧɢɟ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ, ɞɚɸɳɟɝɨ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɦɚɬɪɢɰɵ Ɉɋ, ɋɋ 
ɤɚɤ ɫɢɦɦɟɬɪɢɱɧɵɟ ɢ, ɜ ɫɢɥɭ ɷɬɨɝɨ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɢɯ ɮɨɪɦɚɥɶɧɨɝɨ ɨɩɢɫɚɧɢɹ ɫɩɟɤɬɪ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɋȼ, ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɜ Д23Ж ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ. 

ɉɭɫɬɶ E  – nn -ɦɚɬɪɢɰɚ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɨɦɭ 
ɩɨɞɜɟɪɝɚɟɬɫɹ Ɉɋ (ɋɋ). ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ TEE  . Ɇɚɬɪɢɰɟ E  ɩɨɫɬɚɜɢɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɞɜɟ ɫɢɦɦɟɬɪɢɱɧɵɯ ɦɚɬɪɢɰɵ ɬɨɣ ɠɟ ɪɚɡɦɟɪɧɨɫɬɢ, ɢɫɩɨɥɶɡɭɹ ɩɪɚɜɢɥɨ (2), ɪɚɫɫɦɚɬɪɢɜɚɹ 
ɦɚɬɪɢɰɭ, ɨɬɜɟɱɚɸɳɭɸ ɜɟɪɯɧɟɦɭ (ɧɢɠɧɟɦɭ) ɬɪɟɭɝɨɥɶɧɢɤɭ E  ɤɚɤ ɜɨɡɦɭɳɚɸɳɭɸ ɞɥɹ 
ɤɨɧɬɟɣɧɟɪɚ (ɋɋ), ɩɨɥɭɱɟɧɧɨɝɨ ɧɚ ɨɫɧɨɜɟ  BA , ɱɬɨ ɞɚɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɭɸ ɜɨɡɦɨɠɧɨɫɬɶ 
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ɦɚɬɪɢɰɭ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɬɚɤɠɟ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɧɢɠɟ ɤɚɤ 
ɫɢɦɦɟɬɪɢɱɧɭɸ.  

ɉɭɫɬɶ A  – ɫɢɦɦɟɬɪɢɱɧɚɹ nn -ɦɚɬɪɢɰɚ, ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɨɣ njТRКТj ,1,,  , ɫ  ɋɁ 

nТRТ ,1,  , ɢ ɨɪɬɨɧɨɪɦɢɪɨɜɚɧɧɵɦɢ ɋȼ  nТuТ ,1,  , ɬ.ɟ.  

TUUA   (3) 

– ɫɩɟɤɬɪɚɥɶɧɨɟ ɪɚɡɥɨɠɟɧɢɟ (ɋɊ) ɦɚɬɪɢɰɵ A  Д20Ж (ɡɞɟɫɶ  ndТКР  ,...,1 ,  nuuU ,...,1 ), 
ɤɨɬɨɪɨɟ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɨɞɧɨɡɧɚɱɧɨ. ɋɊ (3) ɧɚɡɨɜɟɦ ɧɨɪɦɚɥɶɧɵɦ, ɟɫɥɢ 
ɷɥɟɦɟɧɬɵ ɦɚɬɪɢɰɵ   ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɫɨɨɬɧɨɲɟɧɢɸ: n  ...1 , ɚ ɋȼ Тu , nТ ,1 , 
ɥɟɤɫɢɤɨɝɪɚɮɢɱɟɫɤɢ ɩɨɥɨɠɢɬɟɥɶɧɵ Д2Ж. ȿɫɥɢ A  – ɧɟɜɵɪɨɠɞɟɧɧɚɹ ɫɢɦɦɟɬɪɢɱɧɚɹ nn -
ɦɚɬɪɢɰɚ, ɦɨɞɭɥɢ ɋɁ ɤɨɬɨɪɨɣ ɩɨɩɚɪɧɨ ɪɚɡɥɢɱɧɵ, ɞɥɹ ɧɟɟ ɫɭɳɟɫɬɜɭɟɬ ɟɞɢɧɫɬɜɟɧɧɨɟ 
ɧɨɪɦɚɥɶɧɨɟ ɋɊ Д2Ж.  

Ⱦɚɥɟɟ ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɜɫɟ ɦɚɬɪɢɰɵ, ɨɬɜɟɱɚɸɳɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦ Ɉɋ, 
ɫɢɦɦɟɬɪɢɱɧɵ (ɜ ɫɢɥɭ (2)) ɢ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɞɨɫɬɚɬɨɱɧɵɦ ɭɫɥɨɜɢɹɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ 
ɟɞɢɧɫɬɜɟɧɧɨɫɬɶ ɧɨɪɦɚɥɶɧɨɝɨ ɋɊ. 

ɉɪɨɢɡɜɨɥɶɧɨɟ ɜɨɡɦɭɳɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɜ ɱɚɫɬɧɨɫɬɢ, ɋɉ ɦɚɬɪɢɰɵ Ɉɋ, 
ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ ɜɨɡɦɭɬɢɬ ɟɟ ɫɩɟɤɬɪ ɢ (ɢɥɢ) ɋȼ. ȼ ɫɢɥɭ ɷɬɨɝɨ ɪɟɡɭɥɶɬɚɬ ɥɸɛɨɝɨ 
ɋɉ – ɡɚɜɟɪɲɟɧɧɨɟ ɩɨɝɪɭɠɟɧɢɟ Ⱦɂ ɜ ɤɨɧɬɟɣɧɟɪ – ɮɨɪɦɚɥɶɧɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɨɡɦɭɳɟɧɢɣ ɫɩɟɤɬɪɚ ɢ (ɢɥɢ) ɋȼ ɦɚɬɪɢɰɵ Ɉɋ, ɨɞɧɨɡɧɚɱɧɨ 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɧɨɪɦɚɥɶɧɵɦ ɋɊ, ɤɨɬɨɪɵɟ ɩɪɨɢɡɨɲɥɢ ɜ ɯɨɞɟ ɋɉ.  

ɉɨɫɤɨɥɶɤɭ ɫɨɝɥɚɫɧɨ (1), ɜɫɟ ɋɁ ɫɢɦɦɟɬɪɢɱɧɨɣ ɦɚɬɪɢɰɵ Ɉɋ ɹɜɥɹɸɬɫɹ ɧɟɱɭɜɫɬɜɢ-
ɬɟɥɶɧɵɦɢ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɢɥɢ 
ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɨɤɚɠɟɬɫɹ ɩɨɥɭɱɟɧɧɨɟ ɋɋ, ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɞɥɹ ɨɰɟɧɤɢ ɱɭɜɫɬɜɢɬɟɥɶ-
ɧɨɫɬɢ ɋɋ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɜɨɡɦɭɳɟɧɢɣ ɋȼ ɦɚɬɪɢɰɵ Ɉɋ, ɤɨɬɨɪɵɟ ɩɪɨɢɡɨɲɥɢ ɜ ɩɪɨɰɟɫɫɟ 
ɋɉ. ɋɋ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɤɨɧɬɟɣɧɟɪɚ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɧɟɦ Ⱦɂ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɜɨɤɭɩ-
ɧɨɫɬɶ ɜɨɡɦɭɳɟɧɢɣ ɋȼ ɦɚɬɪɢɰɵ ɤɨɧɬɟɣɧɟɪɚ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɮɨɪɦɚɥɶɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɝɪɭɠɟɧɧɨɣ Ⱦɂ (ɞɥɹ 3n  ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɞɚɧɚ ɧɚ 
ɪɢɫ.2, ɝɞɟ Тu , 3,1Т , – ɋȼ ɦɚɬɪɢɰɵ Ɉɋ, ɚ Тu , 3,1Т , – ɋȼ ɋɋ).  

ɋɉ, ɚ ɬɚɤɠɟ ɜɨɡɦɭɳɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɦ ɩɨɞɜɟɪɝɚɟɬɫɹ ɋɋ ɜ ɯɨɞɟ 
ɩɟɪɟɫɵɥɤɢ ɢ (ɢɥɢ) ɯɪɚɧɟɧɢɹ, ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɨɫɬɶ ɟɝɨ ɜɨɫɩɪɢɹɬɢɹ Д4Ж, ɬ.ɟ. 
ɬɚɤ ɜɨɡɦɭɬɢɬɶ ɦɚɬɪɢɰɭ Ɉɋ (ɋɋ), ɱɬɨɛɵ ɡɪɢɬɟɥɶɧɨ ɜɨɡɦɭɳɟɧɢɟ ɨɤɚɡɚɥɨɫɶ ɧɟɡɚɦɟɬɧɵɦ. 
ȼ ɫɢɥɭ ɷɬɨɝɨ ɜɟɡɞɟ ɧɢɠɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɦɚɥɵɟ ɜɨɡɦɭɳɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ Д2, 4Ж.  

Ʉɚɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ ɤ ɜɨɡɦɭɳɚɸɳɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ 

ɉɭɫɬɶ A  - ɩɪɨɢɡɜɨɥɶɧɚɹ ɫɢɦɦɟɬɪɢɱɧɚɹ ɦɚɬɪɢɰɚ ɤɨɧɬɟɣɧɟɪɚ. ɇɚɡɨɜɟɦ ɚɛɫɨɥɸɬɧɨɣ 
ɨɬɞɟɥɟɧɧɨɫɬɶɸ ɋɁ Т  ɦɚɬɪɢɰɵ A  ɱɢɫɥɨ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ: 

  ТjjТКЛs AТРКp  


ЦТЧ, . 

ɉɨɝɪɭɠɟɧɢɟ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɫɟɤɪɟɬɧɨɝɨ ɫɨɨɛɳɟɧɢɹ ɩɪɢ ɩɨɦɨɳɢ ɨɞɧɨɝɨ ɋȺ ɜ 
ɪɚɡɧɵɟ ɤɨɧɬɟɣɧɟɪɵ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɧɵɦ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋɋ. 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɫɩɟɤɬɪɵ ɦɚɬɪɢɰ ɪɚɡɥɢɱɧɵɯ Ɉɋ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɧɟ ɬɨɥɶɤɨ ɩɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɋɁ, ɧɨ ɢ, ɱɬɨ ɝɥɚɜɧɨɟ, ɩɨ ɚɛɫɨɥɸɬɧɵɦ ɨɬɞɟɥɟɧɧɨɫɬɹɦ ɋɁ. 
ɉɨɷɬɨɦɭ ɩɨɧɹɬɢɟ ɦɚɥɨɣ (ɧɚɢɦɟɧɟɟ ɜɨɡɦɨɠɧɨɣ) ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ 
ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɤɨɧɤɪɟɬɧɨɦɭ Ɉɋ (ɋɋ) ɤɚɤ ɤɚɱɟɫɬɜɟɧɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ. 
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Ɍɟɨɪɟɦɚ 1. Ⱦɨɫɬɚɬɨɱɧɵɦ ɭɫɥɨɜɢɟɦ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɥɨɣ (ɧɚɢɦɟɧɶɲɟɣ ɢɡ ɜɨɡɦɨɠ-
ɧɵɯ) ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋɋ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɞɥɹ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɤɨɧɬɟɣ-
ɧɟɪɚ ɹɜɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɨɡɦɭɳɟɧɧɵɯ ɩɪɢ ɋɉ Ɉɋ ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ ɫɨɛɫɬɜɟɧ-
ɧɵɦ ɡɧɚɱɟɧɢɹɦ ɦɚɬɪɢɰɵ ɋɋ, ɢɦɟɸɳɢɦ ɛɨɥɶɲɢɟ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɬɚɥɶɧɵɦɢ, (ɦɚɤɫɢ-
ɦɚɥɶɧɵɟ ɢɡ ɜɫɟɯ) ɚɛɫɨɥɸɬɧɵɟ ɨɬɞɟɥɟɧɧɨɫɬɢ. 
 

 

 
Ɋɢɫ. 2. Ɏɨɪɦɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɝɪɭɠɟɧɧɨɣ ɩɪɢ 
ɫɬɟɝɚɧɨɩɪɟɨɛɪɚɡɨɜɚɧɢɢ 
 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ. ɉɪɢ ɩɨɝɪɭɠɟɧɢɢ Ⱦɂ ɜ ɤɨɧɬɟɣɧɟɪ ɋȼ ɦɚɬɪɢɰɵ A  Ɉɋ ɜɨɡɦɭɬɹɬ-
ɫɹ, ɨɬɤɥɨɧɢɜɲɢɫɶ ɨɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɧɚ ɧɟɤɨɬɨɪɵɟ ɭɝɥɵ (ɪɢɫ. 2). ɗɬɨ 
ɩɪɨɢɡɨɣɞɟɬ ɜɫɟɝɞɚ, ɟɫɥɢ ɬɨɥɶɤɨ ɚɥɝɨɪɢɬɦ ɩɨɝɪɭɠɟɧɢɹ Ⱦɂ ɧɟ ɛɚɡɢɪɭɟɬɫɹ ɧɚ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɥɢɲɶ ɋɁ ɦɚɬɪɢɰɵ Ɉɋ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɜ Д24Ж. ɗɬɨɬ 
ɫɥɭɱɚɣ ɬɪɟɛɭɟɬ ɨɬɞɟɥɶɧɨɝɨ ɨɛɫɭɠɞɟɧɢɹ, ɤɨɬɨɪɨɟ ɧɟ ɩɪɨɜɨɞɢɬɫɹ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ. 
ɉɨɫɤɨɥɶɤɭ ɮɨɪɦɚɥɶɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɪɟɡɭɥɶɬɚɬɚ ɋɉ (ɩɨɝɪɭɠɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ) 
ɹɜɥɹɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɨɡɦɭɳɟɧɢɣ ɋȼ ɦɚɬɪɢɰɵ ɤɨɧɬɟɣɧɟɪɚ, ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 
ɩɨɥɭɱɟɧɧɨɝɨ ɋɋ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɜɨɡɦɭɳɟɧɧɵɯ ɩɪɢ ɫɬɟɝɚɧɨ-
ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɋȼ ɦɚɬɪɢɰɵ A . ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Д20Ж ɋȼ ɹɜɥɹɟɬɫɹ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ, 
ɟɫɥɢ ɦɚɥɨɟ ɜɨɡɦɭɳɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɜɨɡɦɭɳɟɧɢɸ 
ɜɟɤɬɨɪɚ, ɬ.ɟ. ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɝɥɭ ɟɝɨ ɩɨɜɨɪɨɬɚ ɨɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ. 
Ɉɱɟɜɢɞɧɨ, ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɧɟɢɡɦɟɧɧɨɣ ɩɨɝɪɭɠɟɧɧɭɸ Ⱦɂ ɩɪɢ ɜɨɡɦɭɳɚɸɳɟɦ 
ɜɨɡɞɟɣɫɬɜɢɢ, ɧɚɩɪɚɜɥɟɧɧɨɦ ɧɚ ɋɋ, ɜɨɡɦɭɳɟɧɢɹ ɋȼ, ɜɨɡɧɢɤɲɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɋɉ, 
ɞɨɥɠɧɵ ɨɫɬɚɬɶɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɩɨɫɥɟ ɜɨɡɞɟɣɫɬɜɢɹ.  

ɉɭɫɬɶ A  – ɫɢɦɦɟɬɪɢɱɧɚɹ ɦɚɬɪɢɰɚ ɋɋ, ɧɨɪɦɚɥɶɧɨɟ ɋɊ ɤɨɬɨɪɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
(3) ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ: 

T
UUA  ; E  – ɦɚɬɪɢɰɚ ɧɟɤɨɬɨɪɨɝɨ ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡɞɟɣ-

ɫɬɜɢɹ, ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɧɚ ɋɋ A , TEE  ; 
T

UUEA   – ɧɨɪɦɚɥɶɧɨɟ ɋɊ EA  . ɉɭɫɬɶ 

Тu , Тu  – ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɥɟɤɫɢɤɨɝɪɚɮɢɱɟɫɤɢ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɋȼ A  ɢ EA   ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɨɬɜɟɱɚɸɳɢɟ Т-ɦɭ ɋɁ, ɚ Т  – ɭɝɨɥ ɦɟɠɞɭ ɧɢɦɢ. Ʌɟɝɤɨ ɩɨɤɚɡɚɬɶ, ɨɩɢɪɚɹɫɶ ɧɚ 
Д20Ж, ɱɬɨ:  
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ (4) ɋȼ, ɜɨɡɦɭɳɟɧɧɵɟ ɩɪɢ ɋɉ ɤɨɧɬɟɣɧɟɪɚ, ɚ ɡɧɚɱɢɬ ɢ ɋɋ ɜ ɰɟɥɨɦ, 
ɛɭɞɭɬ ɬɟɦ ɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɱɟɦ ɛɨɥɶɲɢɟ ɚɛɫɨ-
ɥɸɬɧɵɟ ɨɬɞɟɥɟɧɧɨɫɬɢ  AТРКpКЛs ,  ɢɦɟɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɋɁ ɦɚɬɪɢɰɵ A , ɚ ɧɚɢɦɟɧɶ-
ɲɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɋɋ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜɨɡɦɭɳɟɧɢɸ ɩɪɢ 
ɋɉ ɩɨɞɜɟɪɝɥɢɫɶ ɬɨɥɶɤɨ ɬɟ ɋȼ ɦɚɬɪɢɰɵ Ɉɋ, ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɸɬ ɋɁ ɋɋ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ 
ɚɛɫɨɥɸɬɧɵɦɢ ɨɬɞɟɥɟɧɧɨɫɬɹɦɢ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɛɫɨɥɸɬɧɚɹ ɨɬɞɟɥɟɧɧɨɫɬɶ ɋɁ ɹɜɥɹɟɬɫɹ ɦɟɪɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɋȼ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɚ ɚɛɫɨɥɸɬɧɵɟ ɨɬɞɟɥɟɧɧɨɫɬɢ ɋɁ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɨɡɦɭɳɟɧɧɵɦ ɩɪɢ ɫɬɟɝɚɧɨɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɋȼ, ɨɩɪɟɞɟɥɹɸɬ ɱɭɜɫɬɜɢ-
ɬɟɥɶɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɋɋ. ɋɋ ɛɭɞɟɬ ɧɚɢɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɤ ɜɨɡɦɭɳɚɸɳɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ, ɟɫɥɢ ɋɉ ɜɨɡɦɭɬɢɬ ɋȼ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɋɁ ɦɚɬɪɢɰɵ ɋɋ, ɢɦɟɸɳɢɦ 
ɧɚɢɛɨɥɶɲɢɟ ɚɛɫɨɥɸɬɧɵɟ ɨɬɞɟɥɟɧɧɨɫɬɢ. Ȼɨɥɟɟ ɬɨɝɨ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ 
ɷɤɫɩɟɪɢɦɟɧɬ, ɧɚɢɛɨɥɶɲɢɟ ɚɛɫɨɥɸɬɧɵɟ ɨɬɞɟɥɟɧɧɨɫɬɢ ɋɁ, ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɜ ɫɩɟɤɬɪɟ 
ɦɚɬɪɢɰɵ ɋɋ, ɬɚɤɨɜɵ, ɟɫɥɢ ɜ ɩɪɨɰɟɫɫɟ ɋɉ ɛɵɥɢ ɜɨɡɦɭɳɟɧɵ ɬɨɥɶɤɨ ɋȼ, ɨɬɜɟɱɚɸɳɢɟ 
ɷɬɢɦ ɋɁ, ɬɨ ɨɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɋɋ ɜ ɭɤɚɡɚɧɧɨɦ ɫɥɭɱɚɟ: ɭɝɥɵ 
ɩɨɜɨɪɨɬɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɋȼ ɩɪɢ ɜɨɡɦɭɳɚɸɳɟɦ ɜɨɡɞɟɣɫɬɜɢɢ, ɫɨɯɪɚɧɹɸɳɟɦ ɧɚɞɟɠ-
ɧɨɫɬɶ ɜɨɫɩɪɢɹɬɢɹ ɋɋ, ɫɨɫɬɚɜɥɹɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɢ ɫɟɤɭɧɞɵ.  

ɋɥɟɞɫɬɜɢɟ 1. ȿɫɥɢ ɜɨɡɦɭɳɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɟɝɚɧɨɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɉɋ ɋȼ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɋɁ ɦɚɬɪɢɰɵ ɋɋ ɫ ɦɚɥɵɦɢ ɚɛɫɨɥɸɬɧɵɦɢ ɨɬɞɟɥɟɧɧɨɫɬɹɦɢ, ɬɨ ɩɨɥɭɱɟɧɧɨɟ 
ɋɋ ɨɤɚɡɵɜɚɟɬɫɹ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ, ɨɰɟɧɢɜɚɟɦɨɣ Ɉȼɂ. 

Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ (1), ɚɛɫɨɥɸɬɧɵɟ ɨɬɞɟɥɟɧɧɨɫɬɢ ɋɁ ɦɚɬɪɢɰ A  ɢ A  ɧɟɡɧɚɱɢɬɟɥɶɧɨ 
ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɨɬɤɭɞɚ ɜɵɬɟɤɚɟɬ ɢɫɬɢɧɧɨɫɬɶ ɫɥɟɞɫɬɜɢɹ 2. 

ɋɥɟɞɫɬɜɢɟ 2. Ⱦɨɫɬɚɬɨɱɧɵɦ ɭɫɥɨɜɢɟɦ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɥɨɣ (ɧɚɢɦɟɧɶɲɟɣ ɢɡ 
ɜɨɡɦɨɠɧɵɯ) ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋɋ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɞɥɹ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɤɨɧɬɟɣɧɟɪɚ ɹɜɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɨɡɦɭɳɟɧɧɵɯ ɩɪɢ ɋɉ Ɉɋ ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ 
ɫɨɛɫɬɜɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɦɚɬɪɢɰɵ Ɉɋ, ɢɦɟɸɳɢɦ ɛɨɥɶɲɢɟ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɬɚɥɶɧɵɦɢ, 
(ɦɚɤɫɢɦɚɥɶɧɵɟ ɢɡ ɜɫɟɯ) ɚɛɫɨɥɸɬɧɵɟ ɨɬɞɟɥɟɧɧɨɫɬɢ. 

Ɂɚɦɟɬɢɦ, ɱɬɨ ɧɚ ɩɪɚɤɬɢɤɟ ɞɥɹ ɪɟɚɥɶɧɵɯ ɐɂ ɧɚɢɛɨɥɶɲɢɟ ɚɛɫɨɥɸɬɧɵɟ 
ɨɬɞɟɥɟɧɧɨɫɬɢ ɢɦɟɸɬ ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɨ ɦɨɞɭɥɸ ɋɁ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɚɬɪɢɰ. 

Ɍɟɨɪɟɦɚ 2. Ⱦɨɫɬɚɬɨɱɧɵɦ ɭɫɥɨɜɢɟɦ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɥɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
(ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ) ɋɋ ɤ ɩɪɟɞɩɨɥɚɝɚɟɦɨɦɭ ɜɨɡɦɭɳɚɸɳɟɦɭ ɜɨɡɞɟɣɫɬɜɢɸ E  ɹɜɥɹɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɨɡɦɭɳɟɧɧɵɯ ɩɪɢ ɋɉ Ɉɋ ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ 
ɦɚɬɪɢɰɵ ɋɋ, ɢɦɟɸɳɢɦ ɚɛɫɨɥɸɬɧɵɟ ɨɬɞɟɥɟɧɧɨɫɬɢ, ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɨɫɯɨɞɹɳɢɟ 

2
E . 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɟɨɪɟɦɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɥɟɞɭɟɬ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ (4) ɜ ɫɥɭɱɚɟ, 
ɤɨɝɞɚ  

2
, EAТРКpКЛs  . 

ɋɥɟɞɫɬɜɢɟ. Ⱦɨɫɬɚɬɨɱɧɵɦ ɭɫɥɨɜɢɟɦ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɥɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
(ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ) ɋɋ ɤ ɩɪɟɞɩɨɥɚɝɚɟɦɨɦɭ ɜɨɡɦɭɳɚɸɳɟɦɭ ɜɨɡɞɟɣɫɬɜɢɸ E  ɹɜɥɹɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɨɡɦɭɳɟɧɧɵɯ ɩɪɢ ɋɉ Ɉɋ ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ 
ɦɚɬɪɢɰɵ Ɉɋ, ɢɦɟɸɳɢɦ ɚɛɫɨɥɸɬɧɵɟ ɨɬɞɟɥɟɧɧɨɫɬɢ, ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɨɫɯɨɞɹɳɢɟ 

2
E . 

ɂɡ ɜɫɟɝɨ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɫɥɟɞɭɸɬ ɜɵɜɨɞɵ:  
 ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɋɋ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɨɦ 

ɜɨɡɦɭɳɟɧɢɣ ɋȼ ɦɚɬɪɢɰɵ Ɉɋ ɩɪɢ ɋɉ, ɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɨɛɥɚɫɬɢ ɩɨɝɪɭɠɟɧɢɹ Ⱦɂ, ɢɫɩɨɥɶ-
ɡɭɟɦɨɝɨ ɋȺ. ɂɫɯɨɞɹ ɢɡ ɡɧɚɱɟɧɢɣ ɜɨɡɦɭɳɟɧɢɣ ɢ ɚɛɫɨɥɸɬɧɵɯ ɨɬɞɟɥɟɧɧɨɫɬɟɣ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɯ ɋɁ ɜɨɡɦɨɠɧɨ ɫɞɟɥɚɬɶ ɤɚɱɟɫɬɜɟɧɧɵɟ ɚɩɪɢɨɪɧɵɟ ɨɰɟɧɤɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋɋ 
ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ;  
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 ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɵɯ (ɦɨɞɢɮɢɤɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ) ɭɫɬɨɣɱɢɜɵɯ ɤ ɜɨɡɦɭɳɚɸ-
ɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɋȺ, ɬ.ɟ. ɚɥɝɨɪɢɬɦɨɜ, ɮɨɪɦɢɪɭɸɳɢɯ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɵɟ (ɦɚɥɨɱɭɜɫɬ-
ɜɢɬɟɥɶɧɵɟ) ɋɋ, ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɫɥɟɞɭɸɳɟɟ ɬɪɟɛɨɜɚɧɢɟ: ɋɉ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬ-
ɜɥɹɬɶɫɹ ɬɚɤ, ɱɬɨɛɵ ɩɪɢ ɟɝɨ ɮɨɪɦɚɥɶɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɨɡɦɭɳɟ-
ɧɢɣ ɋȼ ɦɚɬɪɢɰɵ Ɉɋ, ɜɨɡɦɭɳɟɧɧɵɟ ɋȼ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɋɁ ɫ ɛɨɥɶɲɢɦɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɞɪɭɝɢɦɢ ɋɁ, ɚɛɫɨɥɸɬɧɵɦɢ ɨɬɞɟɥɟɧɧɨɫɬɹɦɢ. ɇɚɢɦɟɧɶɲɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɋɋ ɛɭɞɟɬ 
ɞɨɫɬɢɝɚɬɶɫɹ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɢɢ ɜɨɡɦɭɳɟɧɧɵɯ ɋȼ ɋɁ ɫ ɧɚɢɛɨɥɶɲɢɦɢ ɚɛɫɨɥɸɬɧɵɦɢ 
ɨɬɞɟɥɟɧɧɨɫɬɹɦɢ (ɡɞɟɫɶ ɜɨɡɦɨɠɧɨ ɧɚɪɭɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɋɋ Д19Ж). Ⱦɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɝɨ ɬɪɟɛɨɜɚɧɢɹ ɧɟ ɢɦɟɟɬ ɡɧɚɱɟɧɢɹ ɢɫɩɨɥɶɡɭɟɦɚɹ ɋȺ ɞɥɹ 
ɩɨɝɪɭɠɟɧɢɹ Ⱦɂ ɨɛɥɚɫɬɶ Ɉɋ – ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ, ɱɚɫɬɨɬɧɚɹ, ɱɬɨ ɧɢɜɟɥɢɪɭɟɬ ɬɚɤ 
ɧɚɡɵɜɚɟɦɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɜɨɡɦɭɳɟɧɢɹɦ ɞɥɹ ɋȺ, 
ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɩɨɝɪɭɠɟɧɢɟ ɫɟɤɪɟɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 

Зɚɦɟɱɚɧɢɟ. ȼɨɡɦɭɳɟɧɢɹ ɋȼ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɋɉ, ɜ ɱɚɫɬɨɬɧɨɣ ɢ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɨɛɥɚɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ ɨɞɢɧɚɤɨɜɵ (ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɜ ɤɚɤɨɣ 
ɨɛɥɚɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨɝɪɭɠɟɧɢɟ Ⱦɂ).  

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɟɫɥɢ A  – ɫɢɦɦɟɬɪɢɱɧɚɹ ɦɚɬɪɢɰɚ ɹɪɤɨɫɬɢ ɐɂ, ɚ JA  – ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɚɹ ɦɚɬɪɢɰɚ ɱɚɫɬɨɬɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ (ɧɚɩɪɢɦɟɪ, ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɢɫɤɪɟɬɧɨɝɨ 
ɤɨɫɢɧɭɫɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ), ɬɨ ɨɧɢ ɫɜɹɡɚɧɵ ɫɨɨɬɧɨɲɟɧɢɟɦ Д25Ж: 

T
J PAPA  , (5) 

ɝɞɟ P  – ɨɪɬɨɝɨɧɚɥɶɧɚɹ ɦɚɬɪɢɰɚ. ɋ ɭɱɟɬɨɦ (3) ɮɨɪɦɭɥɚ (5) ɩɪɢɦɟɬ ɜɢɞ: 

   TTTT
J PUPUPUPUPAPA  . (6) 

ȼ ɫɢɥɭ ɬɨɝɨ, ɱɬɨ ɦɚɬɪɢɰɚ PU  ɹɜɥɹɟɬɫɹ ɨɪɬɨɝɨɧɚɥɶɧɨɣ, ɩɪɚɜɚɹ ɱɚɫɬɶ (6) ɞɚɟɬ ɫɩɟɤɬɪɚɥɶ-
ɧɨɟ ɪɚɡɥɨɠɟɧɢɟ JA , ɢɡ ɤɨɬɨɪɨɝɨ ɜɵɬɟɤɚɟɬ, ɱɬɨ ɋɁ JA  ɢ A  – ɨɞɢɧɚɤɨɜɵɟ, ɚ ɋȼ )(Ju  
ɦɚɬɪɢɰɵ JA  ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɤɚɤ  

Puu J )( , 

ɝɞɟ u  – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɋȼ A . ȿɫɥɢ A  ɢ JA  – ɦɚɬɪɢɰɵ ɋɋ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɢ 
ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɹɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɋȼ ɤɨɬɨɪɵɯ u  ɢ 

)(J
u , ɬɨ  

     uuuPPuuu
JJ ,,,

)()(  , (7) 

ɝɞɟ  ЛК,  – ɫɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ ЛК, . ɂɡ (7) ɜɵɬɟɤɚɟɬ, ɱɬɨ ɭɝɥɵ ɦɟɠɞɭ 

ɜɟɤɬɨɪɚɦɢ uu,  ɢ 
)()( ,

JJ uu  ɨɞɢɧɚɤɨɜɵ, ɱɬɨ ɢ ɬɪɟɛɨɜɚɥɨɫɶ ɩɨɤɚɡɚɬɶ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɚɥɢɡ ɜɨɡɦɭɳɟɧɢɣ ɋȼ ɦɚɬɪɢɰɵ ɐɂ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɋɉ, ɜɨɡɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɤɚɤ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɬɚɤ ɢ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɢɡɨɛɪɚɠɟ-
ɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɟɰɢɮɢɤɢ ɤɨɧɤɪɟɬɧɨɣ ɡɚɞɚɱɢ. 

Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ ɤ ɜɨɡɦɭɳɚɸɳɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋɋ ɜɟɪɧɟɦɫɹ ɤ ɫɨɨɬɧɨ-
ɲɟɧɢɸ (4). Ɂɚɦɟɬɢɦ, ɱɬɨ ɟɫɥɢ ɩɪɚɜɚɹ ɱɚɫɬɶ (4) ɩɪɟɜɡɨɣɞɟɬ ɟɞɢɧɢɰɭ, ɬ.ɟ. 
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 
2

,
2

AТРКpE КЛs , 

ɬɨ ɨɰɟɧɤɚ ɜɨɡɦɭɳɟɧɢɹ ɋȼ ɩɪɢɨɛɪɟɬɟɬ ɜɢɞ: 1sТЧ Т , ɩɪɟɜɪɚɳɚɹɫɶ ɜ ɬɪɢɜɢɚɥɶɧɭɸ, ɢ 
ɫɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ ɨ ɪɟɚɥɶɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɬɚɤɨɝɨ ɜɟɤɬɨɪɚ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɵɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɷɬɨɣ ɫɢɬɭɚɰɢɢ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɞɥɹ Т  ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɟɥɶɡɹ 
ɧɚɣɬɢ ɧɢɤɚɤɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɨɰɟɧɤɢ. Ⱦɥɹ ɢɥɥɸɫɬɪɚɰɢɢ ɫɤɚɡɚɧɧɨɝɨ ɪɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪ, 
ɤɨɝɞɚ ɜɨɡɦɭɳɟɧɢɟ E  ɬɚɤɨɜɨ, ɱɬɨ ɋɁ ɦɚɬɪɢɰɵ EA  , ɞɨɫɬɚɬɨɱɧɨ ɨɬɞɚɥɢɜɲɢɫɶ ɨɬ ɋɁ A  
(ɫɨɨɬɧɨɲɟɧɢɟ (1)), ɩɪɟɜɪɚɬɢɥɢɫɶ ɜ ɤɪɚɬɧɵɟ: 











9995.00
00005.1

A , ɚ 









10
01

EA . 

ɉɨɫɤɨɥɶɤɭ ɥɸɛɨɣ ɧɟɧɭɥɟɜɨɣ ɜɟɤɬɨɪ ɪɚɡɦɟɪɧɨɫɬɢ 2 ɹɜɥɹɟɬɫɹ ɋȼ ɞɥɹ EA  , ɬɨ ɧɟɬ 
ɧɢɤɚɤɨɣ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɨɰɟɧɢɬɶ ɭɝɨɥ Т . 

Ȼɭɞɟɦ ɝɨɜɨɪɢɬɶ, ɱɬɨ ɋɁ Т  ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɭɸ (ɧɟɞɨɫɬɚɬɨɱɧɭɸ) ɚɛɫɨɥɸɬɧɭɸ 
ɨɬɞɟɥɟɧɧɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɡɦɭɳɟɧɢɸ E , ɟɫɥɢ  

 
22, EAТРКpКЛs     (  

22, EAТРКpКЛs  ). 

ɋȼ, ɨɬɜɟɱɚɸɳɢɟ ɋɁ ɫ ɞɨɫɬɚɬɨɱɧɨɣ (ɧɟɞɨɫɬɚɬɨɱɧɨɣ) ɚɛɫɨɥɸɬɧɨɣ ɨɬɞɟɥɟɧɧɨɫɬɶɸ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɡɦɭɳɟɧɢɸ E , ɧɚɡɨɜɟɦ ɡɚɳɢɳɟɧɧɵɦɢ (ɧɟɡɚɳɢɳɟɧɧɵɦɢ) ɨɬ ɪɚɫɫɦɚɬɪɢ-
ɜɚɟɦɨɝɨ ɜɨɡɦɭɳɟɧɢɹ. Ɂɚɦɟɬɢɦ, ɱɬɨ ɬɨɥɶɤɨ ɞɥɹ ɡɚɳɢɳɟɧɧɵɯ ɋȼ ɢɦɟɟɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɚɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɱɢɫɥɟɧɧɨ ɨɰɟɧɢɬɶ ɜɨɡɦɭɳɟɧɢɟ ɩɪɢ ɩɨɦɨɳɢ ɧɟɪɚɜɟɧɫɬɜɚ (4); ɋȼ, ɨɬɜɟɱɚ-
ɸɳɢɟ ɋɁ ɫ ɛɨɥɶɲɢɦɢ (ɦɚɤɫɢɦɚɥɶɧɵɦɢ) ɚɛɫɨɥɸɬɧɵɦɢ ɨɬɞɟɥɟɧɧɨɫɬɹɦɢ, ɹɜɥɹɸɬɫɹ 
ɡɚɳɢɳɟɧɧɵɦɢ ɨɬ ɥɸɛɨɝɨ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ (ɦɚɥɵɯ) ɜɨɡɦɭɳɟɧɢɣ. Ⱦɂ, ɪɟɡɭɥɶɬɚɬɨɦ 
ɩɨɝɪɭɠɟɧɢɹ ɤɨɬɨɪɨɣ ɹɜɢɥɨɫɶ ɜɨɡɦɭɳɟɧɢɟ ɡɚɳɢɳɟɧɧɵɯ ɋȼ, ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ, ɡɚɳɢɳɟɧɧɨɣ ɨɬ ɜɨɡɦɭɳɟɧɢɹ E  (Ɂɂ). 

Ⱦɚɥɟɟ ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɟɥɢɱɢɧɵ ɭɝɥɚ ɨɬɤɥɨɧɟɧɢɹ ɋȼ ɩɪɢ ɋɉ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɤɨɥɢɱɟɫɬɜɨ Ⱦɂ, ɤɨɬɨɪɚɹ ɯɪɚɧɢɬɫɹ ɜ ɜɨɡɦɭɳɟɧɢɢ ɷɬɨɝɨ ɜɟɤɬɨɪɚ. ɋȼ 
«ɪɚɫɩɪɟɞɟɥɹɸɬ ɦɟɠɞɭ ɫɨɛɨɣ» ɩɨɝɪɭɠɟɧɧɭɸ Ⱦɂ. Ʉɨɧɟɱɧɨ, ɬɚɤɨɟ ɞɨɩɭɳɟɧɢɟ ɛɭɞɟɬ ɧɟ 
ɫɨɜɫɟɦ ɨɩɪɚɜɞɚɧɧɵɦ, ɟɫɥɢ ɚɥɝɨɪɢɬɦ ɩɨɝɪɭɠɟɧɢɹ ɫɜɹɡɚɧ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-
ɧɨɣ ɦɨɞɢɮɢɤɚɰɢɟɣ ɋȼ, ɧɚɩɪɢɦɟɪ, ɫ ɢɡɦɟɧɟɧɢɟɦ ɡɧɚɤɨɜ ɢɯ ɤɨɦɩɨɧɟɧɬ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɜ 
Д23Ж. Ɉɞɧɚɤɨ ɷɬɨ ɥɢɲɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɫɭɠɚɟɬ ɨɛɥɚɫɬɶ ɪɚɫɫɦɨɬɪɟɧɢɹ ɢ ɹɜɥɹɟɬɫɹ ɩɪɟɞɦɟ-
ɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɪɭɝɨɣ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɢɡ ɚɜɬɨɪɨɜ. 

ɇɚ ɨɫɧɨɜɟ ɫɞɟɥɚɧɧɨɝɨ ɜɵɲɟ ɞɨɩɭɳɟɧɢɹ ɩɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɋɋ ɬɟɦ ɦɟɧɟɟ ɱɭɜɫɬ-
ɜɢɬɟɥɶɧɨ, ɱɟɦ ɛɨɥɶɲɟɦɭ ɜɨɡɦɭɳɟɧɢɸ ɩɪɢ ɋɉ ɩɨɞɜɟɪɝɥɢɫɶ ɋȼ, ɨɬɜɟɱɚɸɳɢɟ ɋɁ ɫ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɚɛɫɨɥɸɬɧɵɦɢ ɨɬɞɟɥɟɧɧɨɫɬɹɦɢ, ɱɟɦ ɛɨɥɶɲɚɹ «ɱɚɫɬɶ» ɩɨɝɪɭɠɟɧɧɨɣ Ⱦɂ 
ɹɜɥɹɟɬɫɹ ɡɚɳɢɳɟɧɧɨɣ ɨɬ ɜɨɡɦɭɳɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋɋ ɪɚɫɫɦɨɬɪɢɦ ɨɛɴɟɦ Ɂɂ, 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɫ ɭɱɟɬɨɦ ɜɨɡɦɭɳɟɧɢɣ ɡɚɳɢɳɟɧɧɵɯ ɋȼ ɢ ɚɛɫɨɥɸɬɧɵɯ ɨɬɞɟɥɟɧɧɨɫɬɟɣ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɋɁ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɵɱɢɫɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɜɨɞɢɬɫɹ ɤ ɫɥɟɞɭɸɳɟɦɭ. 

ɉɭɫɬɶ A  ɢ A  – ɫɢɦɦɟɬɪɢɱɧɵɟ nn -ɦɚɬɪɢɰɵ ɤɨɧɬɟɣɧɟɪɚ ɢ ɋɋ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɪɢ 
ɩɨɦɨɳɢ ɧɟɤɨɬɨɪɨɝɨ ɋȺ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

TUUA  , 

TUUA   
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– ɢɯ ɧɨɪɦɚɥɶɧɵɟ ɋɊ. Ɉɩɪɟɞɟɥɢɦ ɜɟɤɬɨɪ  TnvvV ,,1  ɜɟɫɨɜɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢ 
ɭɱɟɬɟ ɜɨɡɦɭɳɟɧɢɣ ɋȼ ɦɚɬɪɢɰɵ Ɉɋ ɜ ɩɪɨɰɟɫɫɟ ɋɉ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɛɫɨɥɸɬɧɵɦɢ 
ɨɬɞɟɥɟɧɧɨɫɬɹɦɢ ɋɁ ɦɚɬɪɢɰɵ ɋɋ:  

V
vv Т

Т  ,   nТ ,1 , 

ɝɞɟ V  – ɜɟɤɬɨɪ ɫ ɷɥɟɦɟɧɬɚɦɢ  AТРКpv КЛsТ , , nТ ,1 . 
ȼɨɡɦɭɳɟɧɢɹ ɋȼ ɦɚɬɪɢɰɵ ɤɨɧɬɟɣɧɟɪɚ ɜ ɩɪɨɰɟɫɫɟ ɋɉ ɭɱɢɬɵɜɚɸɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɦ 

ɨɛɪɚɡɨɦ ɜ ɩɪɨɰɟɫɫɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɟɤɬɨɪɚ  TnppP ,,1  : 

P
pp Т

Т  ,   nТ ,1 , 

ɝɞɟ  
P  – ɜɟɤɬɨɪ ɫ ɷɥɟɦɟɧɬɚɦɢ ТТp sТЧ , nТ ,1 ; 

Т  – ɭɝɨɥ ɦɟɠɞɭ ɋȼ Тu , Тu  ɦɚɬɪɢɰ A  ɢ A  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ɉɭɫɬɶ 

1t ,...,
pt  – ɋɁ A  ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɚɛɫɨɥɸɬɧɨɣ ɨɬɞɟɥɟɧɧɨɫɬɶɸ ɩɨ ɨɬɧɨɲɟɧɢɸ 

ɤ ɩɪɟɞɩɨɥɚɝɚɟɦɨɦɭ ɜɨɡɦɭɳɟɧɢɸ E  (ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɋȼ 
1tu ,...,

ptu  – ɡɚɳɢɳɟɧɧɵɟ ɨɬ 
E ), ɬɨɝɞɚ ɨɤɨɧɱɚɬɟɥɶɧɚɹ ɮɨɪɦɭɥɚ ɞɥɹ ɨɛɴɟɦɚ I  Ɂɂ ɜ ɋɋ A  – ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋɋ ɤ ɜɨɡɦɭɳɚɸɳɟɦɭ ɜɨɡɞɟɣɫɬɜɢɸ E  – ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

jj t

p

j
t vpI 




1
. (8) 

ȼɵɞɜɢɧɟɦ ɫɥɟɞɭɸɳɭɸ ɝɢɩɨɬɟɡɭ: ɱɟɦ ɛɨɥɶɲɟ ɨɛɴɟɦ Ɂɂ ɜ ɋɋ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (8), ɬɟɦ ɦɟɧɟɟ ɷɬɨ ɋɋ ɛɭɞɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɤ ɜɨɡɦɭɳɚɸɳɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ, ɬ.ɟ. ɬɟɦ ɛɨɥɶɲɟ ɛɭɞɟɬ Ɉȼɂ ɩɪɢ ɞɟɤɨɞɢɪɨɜɚɧɢɢ Ⱦɂ ɢɡ ɚɬɚɤɨɜɚɧɧɨɝɨ 
(ɜɨɡɦɭɳɟɧɧɨɝɨ) ɋɋ. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɷɬɨɣ ɝɢɩɨɬɟɡɵ ɛɵɥ ɩɪɨɜɟɞɟɧ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟ-
ɪɢɦɟɧɬ. 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ 

ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɜ ɫɪɟɞɟ MКtСWorks MATLAB ɛɨɥɟɟ, 
ɱɟɦ ɫ 300 ɦɨɧɨɯɪɨɦɧɵɦɢ ɐɂ ɨɞɢɧɚɤɨɜɨɝɨ ɪɚɡɦɟɪɚ ( 100100  ɩɢɤɫɟɥɟɣ), ɪɚɡɥɢɱɧɵɦɢ 
ɩɨ ɤɨɧɬɪɚɫɬɧɨɫɬɢ, ɬɟɤɫɬɭɪɟ, ɠɚɧɪɭ (ɩɟɣɡɚɠɢ, ɩɨɪɬɪɟɬɵ, ɧɚɬɸɪɦɨɪɬɵ ɢ ɞɪ.), ɩɨ ɨɛɴɟɦɭ 
Ɂɂ. Ⱦɥɹ ɋɉ ɛɵɥɢ ɜɡɹɬɵ ɞɜɚ ɋȺ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɩɨɝɪɭɠɟɧɢɟ ɢ ɞɟɤɨɞɢɪɨɜɚɧɢɟ Ⱦɂ ɜ 
ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ: ɦɟɬɨɞ ɤɜɚɧɬɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ (ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɨɛɥɚɫɬɶ) ɢ 
ɦɟɬɨɞ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɡɚɦɟɧɵ ɜɟɥɢɱɢɧ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɢɫɤɪɟɬɧɨɝɨ ɤɨɫɢɧɭɫɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ (ɱɚɫɬɨɬɧɚɹ ɨɛɥɚɫɬɶ) Д5Ж. ɋɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɝɟɧɟɪɢɪɨɜɚɥɨɫɶ ɛɢɧɚɪɧɨɟ 
ɫɟɤɪɟɬɧɨɟ ɫɨɨɛɳɟɧɢɟ, ɨɞɢɧɚɤɨɜɨɟ ɞɥɹ ɜɫɟɯ ɤɨɧɬɟɣɧɟɪɨɜ, ɩɨɫɥɟ ɩɨɝɪɭɠɟɧɢɹ ɤɨɬɨɪɨɝɨ 
ɤɚɠɞɨɟ ɋɋ ɩɨɞɜɟɪɝɚɥɨɫɶ ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɜɨɡɦɭɳɚɸɳɟɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɫ ɦɚɬɪɢɰɟɣ 
E . ɍɱɢɬɵɜɚɹ 

2
E , ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (8) ɜɵɱɢɫɥɹɥɫɹ ɨɛɴɟɦ I  Ɂɂ ɜ ɧɟɜɨɡɦɭ-

ɳɟɧɧɨɦ ɋɋ ɢ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɞɟɤɨɞɢɪɨɜɚɧɢɟ Ⱦɂ ɢɡ ɜɨɡɦɭɳɟɧɧɵɯ ɋɋ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɜɵɱɢɫɥɟɧɢɟɦ Ɉȼɂ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɜ ɰɟɥɨɦ 
ɩɨɞɬɜɟɪɠɞɚɸɬ ɜɵɞɜɢɧɭɬɭɸ ɜ ɩɪɟɞɵɞɭɳɟɦ ɩɭɧɤɬɟ ɝɢɩɨɬɟɡɭ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 3. 
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Ɋɢɫ. 3. Ɂɚɜɢɫɢɦɨɫɬɶ ɨɛɴɟɦɚ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɩɪɢ ɞɟɤɨɞɢɪɨɜɚɧɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɢ: ɚ – ɦɟɬɨɞ ɤɜɚɧɬɨɜɚɧɢɹ 
ɢɡɨɛɪɚɠɟɧɢɹ; ɛ – ɦɟɬɨɞ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɡɚɦɟɧɵ ɜɟɥɢɱɢɧ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɢɫɤɪɟɬɧɨɝɨ 
ɤɨɫɢɧɭɫɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
 

Ɂɚɦɟɬɢɦ, ɱɬɨ ɢɦɟɸɳɢɟɫɹ ɪɚɡɥɢɱɢɹ ɜ Ɉȼɂ ɞɥɹ ɋɋ ɫ ɛɥɢɡɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ 
ɨɛɴɟɦɨɜ Ɂɂ ɨɛɹɡɚɧɵ ɫɭɳɟɫɬɜɨɜɚɧɢɸ ɜ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹɯ ɋȼ, ɜɨɡɦɭɳɟɧɧɵɯ ɜ ɩɪɨɰɟɫ-
ɫɟ ɋɉ, ɧɨ ɧɟɡɚɳɢɳɟɧɧɵɯ ɨɬ ɩɪɢɦɟɧɹɟɦɨɝɨ ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. Ʉɚɤ ɛɵɥɨ ɨɬ-
ɦɟɱɟɧɨ ɜɵɲɟ, ɩɨɜɟɞɟɧɢɟ ɧɟɡɚɳɢɳɟɧɧɵɯ ɋȼ ɹɜɥɹɟɬɫɹ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɦ. Ɉɞɧɚɤɨ, 
ɧɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɢɡ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɜɫɟɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɞɥɹ 
ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɋɋ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɵɬɟɤɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɶɲɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
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ɞɟɤɨɞɢɪɨɜɚɧɢɹ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɧɤɪɟɬɢɤɢ ɋȺ ɢ ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɨɬɜɟɱɚɟɬ 
ɧɚɢɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹɦ – ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹɦ ɫ ɧɚɢɛɨɥɶɲɢɦ 
ɨɛɴɟɦɨɦ Ɂɂ. Ɍɚɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ 
ɞɥɹ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɤɨɧɬɟɣɧɟɪɚ ɢɡ ɞɚɧɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɤɨɧɬɟɣɧɟɪɨɜ, ɨɛɟɫɩɟɱɢɜɚ-
ɸɳɟɝɨ ɧɚɢɛɨɥɶɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ. 

ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɥɨɠɧɨɫɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋɋ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ (8) ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɶɸ ɩɪɨɰɟɫ-
ɫɚ ɩɨɥɭɱɟɧɢɹ ɋɊ ɦɚɬɪɢɰɵ. 

Зɚɦɟɱɚɧɢɟ. ɉɭɫɬɶ ɢɦɟɟɬɫɹ ɧɟɤɨɬɨɪɨɟ Ɉɋ, ɤɨɬɨɪɨɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɜɟɪɝɚɟɬɫɹ 
ɪɚɡɛɢɟɧɢɸ ɧɚ ɛɥɨɤɢ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɦɚɥɨɣ ɪɚɡɦɟɪɧɨɫɬɢ. ɉɪɟɞɥɨɠɟɧɧɵɣ ɦɟɬɨɞ ɨɰɟɧɤɢ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧ ɤ ɦɧɨɠɟɫɬɜɭ ɛɥɨɤɨɜ ɤɨɧɬɟɣɧɟɪɚ, ɱɬɨ ɞɚɫɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɞɚɧɧɨɝɨ Ɉɋ ɜɵɛɪɚɬɶ ɛɥɨɤɢ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɦɚɥɨɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ 
ɩɪɟɞɩɨɥɚɝɚɟɦɵɦ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɢ ɩɨɝɪɭɠɟɧɢɟ Ⱦɂ ɩɪɨɢɡɜɨɞɢɬɶ ɢɦɟɧɧɨ ɜ 
ɷɬɢ ɛɥɨɤɢ. Ɂɚɦɟɬɢɦ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɤɚɠɞɨɝɨ ɛɥɨɤɚ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɧɟɤɨɬɨɪɨɣ ɤɨɧɫɬɚɧɬɨɣ, ɧɟ ɡɚɜɢɫɹɳɟɣ ɨɬ ɪɚɡɦɟɪɧɨɫɬɢ 
ɦɚɬɪɢɰɵ Ɉɋ. Ɍɨɝɞɚ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɜɫɟɝɨ 
Ɉɋ ɨɩɪɟɞɟɥɢɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɛɥɨɤɨɜ, ɬ.ɟ. ɤɚɤ  2nO , ɝɞɟ n  – ɪɚɡɦɟɪɧɨɫɬɶ ɦɚɬɪɢɰɵ Ɉɋ. 

ȼɵɜɨɞɵ 

ɇɚ ɨɫɧɨɜɟ ɬɟɨɪɢɢ ɜɨɡɦɭɳɟɧɢɣ ɢ ɦɚɬɪɢɱɧɨɝɨ ɚɧɚɥɢɡɚ ɪɚɡɪɚɛɨɬɚɧ ɩɪɢɧɰɢɩɢɚɥɶɧɨ 
ɧɨɜɵɣ ɨɛɳɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɨɰɟɧɤɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋɋ ɤ ɜɨɡɦɭɳɚɸɳɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ: 

1) ɉɨɥɭɱɟɧɚ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɮɨɪɦɚɥɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɫɬɟɝɚɧɨ-
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɨɡɦɭɳɟɧɢɣ ɫɨɛɫɬɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɢ ɫɨɛɫɬɜɟɧ-
ɧɵɯ ɜɟɤɬɨɪɨɜ ɫɩɟɰɢɚɥɶɧɨɝɨ ɜɢɞɚ ɦɚɬɪɢɰɵ ɤɨɧɬɟɣɧɟɪɚ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɜ ɫɢɦɦɟɬɪɢɱ-
ɧɨɦ ɜɢɞɟ, ɩɨɡɜɨɥɢɜɲɚɹ ɜɵɞɟɥɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɱɭɜɫɬ-
ɜɢɬɟɥɶɧɨɫɬɶ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ; 

2) ɉɨɥɭɱɟɧɵ ɞɨɫɬɚɬɨɱɧɵɟ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ (ɦɚɥɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ) ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɧɨɫɹɳɢɟ ɯɚɪɚɤ-
ɬɟɪ ɤɚɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɧɟ ɡɚɜɢɫɹɳɢɟ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɢ 
ɫɬɟɝɚɧɨɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɚɥɝɨɪɢɬɦɚ ɢ ɨɛɥɚɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɚɧɚɥɢɡɚ – 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ, ɱɚɫɬɨɬɧɨɣ; 

3) Ɋɚɡɪɚɛɨɬɚɧ ɫɩɨɫɨɛ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɬɟɝɚɧɨɫɨɨɛɳɟ-
ɧɢɹ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɪɨɜɨɞɢɬɶ ɫɪɚɜɧɟɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶ-
ɧɨɫɬɟɣ ɪɚɡɥɢɱɧɵɯ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɣ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɫɩɨɫɨɛ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ 
ɞɥɹ ɪɟɲɟɧɢɹ ɨɞɧɨɣ ɢɡ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɡɚɞɚɱ ɫɬɟɝɚɧɨɝɪɚɮɢɢ – ɡɚɞɚɱɢ ɨ ɜɵɛɨ-
ɪɟ ɤɨɧɬɟɣɧɟɪɚ ɢɡ ɢɦɟɸɳɟɝɨɫɹ ɤɨɧɟɱɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɤɨɧɬɟɣɧɟɪɨɜ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɫɟɤɪɟɬ-
ɧɨɝɨ ɫɨɨɛɳɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɧɚɢɦɟɧɶɲɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɨɥɭɱɚɟɦɨɝɨ ɧɚ ɟɝɨ 
ɨɫɧɨɜɟ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɬ.ɟ. ɧɚɢɛɨɥɶɲɭɸ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɨɰɟɧɢɜɚɟɦɭɸ ɩɪɢ ɩɨɦɨ-
ɳɢ ɨɛɴɟɦɚ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
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ɌȿɈɊȱə ɁȻɍɊȿɇɖ əɄ ɈɋɇɈȼȺ ɁȺȽȺɅɖɇɈȽɈ ɉȱȾɏɈȾɍ ȾɈ ɈɐȱɇɄɂ ɑɍɌɅɂȼɈɋɌȱ 
ɋɌȿȽȺɇɈɉɈȼȱȾɈɆɅȿɇɖ 

Ⱥ.Ⱥ. Ʉɨɛɨɡєɜɚ, Ɉ.ȼ. ɇɚɪɿɦɚɧɨɜɚ 

Ɉɞɟɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, 
ɩɪɨɫɩ. ɒɟɜɱɟɧɤɚ, 1, Ɉɞɟɫɚ, 65044, ɍɤɪɚʀɧɚ; О-ЦКТХ: КХХКИФШЛШгОЯК@ЮФr.ЧОЭ 

Ɋɨɡɪɨɛɥɟɧɨ ɡɚɝɚɥɶɧɢɣ ɦɚɬɟɦɚɬɢɱɧɢɣ ɩɿɞɯɿɞ ɞɨ ɨɰɿɧɤɢ ɱɭɬɥɢɜɨɫɬɿ ɫɬɟɝɚɧɨɩɨɜɿɞɨɦɥɟɧɶ 
ɞɨ ɡɛɭɪɧɢɯ ɞɿɣ, ɳɨ ɧɟ ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɨɝɨ ɫɬɟɝɚɧɨɝɪɚɮɿɱɧɨɝɨ ɚɥɝɨɪɢɬɦɭ, 
ɨɛɥɚɫɬɿ ɜɛɭɞɨɜɢ ɫɟɤɪɟɬɧɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɨɛɥɚɫɬɿ ɚɧɚɥɿɡɭ ɫɬɟɝɚɧɨɩɨɜɿɞɨɦɥɟɧɧɹ – 
ɩɪɨɫɬɨɪɨɜɨʀ ɚɛɨ ɱɚɫɬɨɬɧɨʀ. Ɉɫɧɨɜɧɢɦɢ ɦɚɬɟɦɚɬɢɱɧɢɦɢ ɿɧɫɬɪɭɦɟɧɬɚɦɢ є ɦɚɬɪɢɱɧɢɣ 
ɚɧɚɥɿɡ ɿ ɬɟɨɪɿɹ ɜɿɞɧɨɫɧɢɯ ɡɛɭɪɟɧɶ. ɉɪɨɩɨɧɭєɬɶɫɹ ɫɩɨɫɿɛ ɨɰɿɧɤɢ ɡɚɯɢɳɟɧɨɫɬɿ ɫɟɤɪɟɬɧɨʀ 
ɿɧɮɨɪɦɚɰɿʀ, ɜɛɭɞɨɜɚɧɨʀ ɜ ɤɨɧɬɟɣɧɟɪ – ɰɢɮɪɨɜɟ ɡɨɛɪɚɠɟɧɧɹ. Ɋɨɡɪɨɛɥɟɧɨ ɫɩɨɫɿɛ 
ɤɿɥɶɤɿɫɧɨʀ ɨɰɿɧɤɢ ɱɭɬɥɢɜɨɫɬɿ ɫɬɟɝɚɧɨɩɨɜɿɞɨɦɥɟɧɧɹ ɞɨ ɡɛɭɪɧɢɯ ɞɿɣ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɪɿɲɟɧɧɹ ɡɚɞɚɱɿ ɩɪɨ ɜɢɛɿɪ ɤɨɧɬɟɣɧɟɪɚ ɿɡ ɫɤɿɧɱɟɧɧɨʀ ɦɧɨɠɢɧɢ 
ɤɨɧɬɟɣɧɟɪɿɜ ɞɥɹ ɡɚɞɚɧɨɝɨ ɫɟɤɪɟɬɧɨɝɨ ɩɨɜɿɞɨɦɥɟɧɧɹ. Ɉɬɪɢɦɭɜɚɧɟ ɪɿɲɟɧɧɹ ɡɚɛɟɡɩɟɱɭє 
ɧɚɣɦɟɧɲɭ ɱɭɬɥɢɜɿɫɬɶ ɫɬɟɝɚɧɨɩɨɜɿɞɨɦɥɟɧɧɹ ɞɨ ɡɛɭɪɧɢɯ ɞɿɣ, ɬɨɛɬɨ ɧɚɣɛɿɥɶɲɭ 
ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɭ ɞɟɤɨɞɭɜɚɧɧɹ ɞɨɞɚɬɤɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɨɰɿɧɸɜɚɧɭ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɨɛ’єɦɭ ɜɿɞɧɨɜɥɟɧɨʀ ɿɧɮɨɪɦɚɰɿʀ. 
Ʉɥɸɱɨɜі ɫɥɨɜɚ: ɫɬɟɝɚɧɨɩɨɜɿɞɨɦɥɟɧɧɹ, ɡɛɭɪɧɚ ɞɿɹ, ɱɭɬɥɢɜɿɫɬɶ, ɦɚɬɪɢɰɹ, ɜɥɚɫɧɟ 
ɡɧɚɱɟɧɧɹ, ɜɥɚɫɧɢɣ ɜɟɤɬɨɪ 
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AХХК A. KШЛШгОЯК, EХОЧК V. ІКrТЦКЧШЯК 

ЇНОssК ІКЭТШЧКХ PШХвЭОМСЧТМ UЧТЯОrsТЭв, 
1 SСОЯМСОЧФШ AЯО., ЇНОssК, 65044, UФrКТЧО; О-ЦКТХ: КХХКИФШЛШгОЯК@ЮФr.ЧОЭ 

TСО РОЧОrКХ ЦКЭСОЦКЭТМКХ КpprШКМС, ЛКsОН ШЧ ЦКЭrТб ЭСОШrв КЧН pОrЭЮrЛКЭТШЧ ЭСОШrв, ЭШ 
ОЯКХЮКЭО sОЧsТЭТЯТЭв ШП sЭОРШ ЦОssКРОs Тs НОЯОХШpОН. PrШpШsОН КpprШКМС НШОs ЧШЭ НОpОЧН ШЧ 
ЭСО ЮsОН sЭОРКЧШРrКpСв КХРШrТЭСЦ, КrОК ШП СТННОЧ ТЧПШrЦКЭТШЧ, КЧКХвгОН НШЦКТЧ – spКЭТКХ Шr 
ПrОqЮОЧМв. MОЭСШН ЭШ ОЯКХЮКЭО ТЦЦЮЧТЭв ШП СТННОЧ ТЧПШrЦКЭТШЧ ТЧ МШЯОr (ПШr ОбКЦpХО, 
ТЦКРО) Тs НОЯОХШpОН. TСО rОsЮХЭs ШП МШЦpЮЭКЭТШЧКХ ОбpОrТЦОЧЭs КrО prОsОЧЭОН.  
KОваШЫНЬ: sЭОРШ ЦОssКРО, pОrЭЮrЛКЭТШЧ, sОЧsТЭТЯТЭв, ЦКЭrТб, ОТРОЧЯКХЮО, ОТРОЧЯОМЭШr 
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