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ȼ ɪɚɛɨɬɟ ɩɨɥɭɱɢɥ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ ɞɜɭɯɷɬɚɩɧɨɝɨ 
ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɪɟɲɟɧɢɢ ɫɢɫɬɟɦ 
ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɬɨɪɨɝɨ ɫɬɚɥ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦ 
ɋȺȻ-SIGІ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɪɟɲɟɧɢɟ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ 
ɫɬɟɝɚɧɨɝɪɚɮɢɢ – ɫɤɪɵɬɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɤɨɧɬɟɣɧɟɪɚ, ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɰɢɮɪɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɧɚɞɟɠɧɨɫɬɢ 
ɜɨɫɩɪɢɹɬɢɹ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦ ɹɜɥɹɟɬɫɹ 
ɭɫɬɨɣɱɢɜɵɦ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɡɚ ɫɱɟɬ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɥɨɝɨ ɱɢɫɥɚ 
ɨɛɭɫɥɨɜɥɟɧɧɨɫɬɢ ɡɚɞɚɱɢ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɹɜɥɹɟɬɫɹ 
ɷɮɮɟɤɬɢɜɧɵɦ ɩɪɢ ɜɵɹɜɥɟɧɢɢ ɧɚɪɭɲɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ. Ⱥɥɝɨɪɢɬɦ 
ɋȺȻ-SIGІ ɹɜɥɹɟɬɫɹ ɩɨɥɢɧɨɦɢɚɥɶɧɵɦ ɫɬɟɩɟɧɢ ɞɜɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ, ɚɭɬɟɧɬɢɮɢɤɚɰɢɹ, ɰɢɮɪɨɜɨɟ 
ɢɡɨɛɪɚɠɟɧɢɟ, ɱɢɫɥɨ ɨɛɭɫɥɨɜɥɟɧɧɨɫɬɢ, ɦɚɬɪɢɰɚ, ɫɢɫɬɟɦɚ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ 

ȼɜɟɞɟɧɢɟ 

Ɉɞɧɢɦ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɜɨɩɪɨɫɨɜ, ɪɟɲɚɟɦɵɯ ɨɛɳɟɫɬɜɨɦ, ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 
ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ. ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɨɛɳɟɫɬɜɨ ɜɫɬɭɩɚɟɬ ɜ 
ɩɟɪɢɨɞ ɫɜɨɟɝɨ ɪɚɡɜɢɬɢɹ, ɤɨɬɨɪɵɣ ɩɨ ɩɪɚɜɭ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ. ɂɧɮɨɪ-
ɦɚɰɢɹ ɫɬɚɧɨɜɢɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɢ ɫɚɦɵɯ ɞɨɪɨɝɢɯ ɬɨɜɚɪɨɜ Д1Ж. ȼ ɫɢɥɭ ɷɬɨɝɨ 
ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɞɨɥɠɧɨ ɭɞɟɥɹɬɶɫɹ ɟɟ ɡɚɳɢɬɟ, ɜ ɱɚɫɬɧɨɫɬɢ, ɪɟɚɥɢɡɚɰɢɢ ɩɨɥɨɠɟɧɢɣ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɍɤɪɚɢɧɵ ɨɛ ɚɜɬɨɪɫɤɨɦ ɩɪɚɜɟ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɛɥɟɦɵ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɬɢɦɭɥɢɪɭɟɬ ɫɨɡɞɚɧɢɟ 
ɧɨɜɵɯ ɚɥɝɨɪɢɬɦɨɜ ɢ ɦɟɬɨɞɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɫɭɳɟɫɬɜɥɹɬɶ ɟɟ ɡɚɳɢɬɭ. Ɉɞɧɨ ɢɡ 
ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɫɮɨɪɦɢɪɨɜɚɥɢ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ 
ɫɬɟɝɚɧɨɝɪɚɮɢɢ Д2, 3Ж. ɋɬɟɝɚɧɨɝɪɚɮɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɟɬɨɞɨɜ, 
ɨɫɧɨɜɵɜɚɸɳɢɯɫɹ ɧɚ ɪɚɡɥɢɱɧɵɯ ɩɪɢɧɰɢɩɚɯ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɤɪɵɬɢɟ ɫɚɦɨɝɨ 
ɮɚɤɬɚ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɪɟɞɟ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜ ɪɟɚɥɢɡɚɰɢɢ ɷɬɢɯ ɦɟɬɨɞɨɜ. Ⱥ ɢɦɟɧɧɨ, ɨɪɝɚɧɢɡɚɰɢɹ ɫɤɪɵɬɨɝɨ ɤɚɧɚɥɚ ɫɜɹɡɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɧɭɬɪɢ ɨɬɤɪɵɬɨɝɨ ɤɚɧɚɥɚ: ɜ ɧɟɤɨɬɨɪɵɣ ɤɨɧɬɟɣɧɟɪ, ɢɥɢ ɨɫɧɨɜɧɨɟ 
ɫɨɨɛɳɟɧɢɟ (Ɉɋ), ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ (Ⱦɂ) ɬɚɤ, 
ɱɬɨɛɵ ɪɟɡɭɥɶɬɚɬ ɬɚɤɨɝɨ ɜɧɟɞɪɟɧɢɹ – ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɟ (ɋɋ) ɛɵɥ ɡɪɢɬɟɥɶɧɨ ɧɟɨɬɥɢɱɢɦ 
ɨɬ Ɉɋ Д4Ж.  

ɇɚɢɛɨɥɶɲɚɹ ɚɤɬɢɜɧɨɫɬɶ ɧɚ ɫɟɝɨɞɧɹ ɜ ɧɚɭɱɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ ɫɬɟɝɚɧɨ-
ɝɪɚɮɢɢ ɫɜɹɡɚɧɚ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɲɢɮɪɨɜɚɧɢɹ ɜɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɦɢɪɚ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɍɤɪɚɢɧɟ.  

Ɉɫɨɛɟɧɧɨɫɬɶ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɩɨɡɜɨɥɹɟɬ ɜ ɪɚɦɤɚɯ ɬɪɚɞɢɰɢɨɧɧɨ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɢɥɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɪɟɞɵ ɪɟɲɚɬɶ 
ɧɟɤɨɬɨɪɵɟ ɜɚɠɧɵɟ ɡɚɞɚɱɢ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɪɹɞɚ ɩɪɢɤɥɚɞɧɵɯ ɨɛɥɚɫɬɟɣ Д3,4Ж. 
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Ɉɞɧɢɦ ɢɡ ɷɮɮɟɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɩɪɨɛɥɟɦɵ ɡɚɳɢɬɵ ɚɜɬɨɪɫɤɨɝɨ ɩɪɚɜɚ, ɩɨɡɜɨɥɹ-
ɸɳɢɯ ɩɪɨɜɟɪɢɬɶ ɩɪɚɜɨɨɛɥɚɞɚɬɟɥɹ ɰɢɮɪɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢɣ (ɐɂ), ɜɢɞɟɨ-, ɡɜɭɤɨɡɚɩɢɫɟɣ, 
ɹɜɥɹɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɚɭɬɟɧɬɢɱɧɨɫɬɢ ɡɚ ɫɱɟɬ ɜɧɟɞɪɟɧɢɹ ɰɢɮɪɨɜɵɯ ɜɨɞɹɧɵɯ 
ɡɧɚɤɨɜ (ɐȼɁ) Д3Ж. Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɜɫɬɪɚɢɜɚɧɢɟ ɐȼɁ ɢ ɜɫɬɪɚɢɜɚɧɢɹ Ⱦɂ ɫ ɰɟɥɶɸ ɟɟ 
ɫɤɪɵɬɨɣ ɩɟɪɟɞɚɱɢ ɨɛɪɚɡɭɸɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɨɣ ɫɬɟɝɚɧɨ-
ɝɪɚɮɢɢ, ɪɟɲɚɸɳɢɯ ɪɚɡɧɵɟ ɡɚɞɚɱɢ. ɂɫɯɨɞɹ ɢɡ ɜɚɠɧɨɫɬɢ ɢ ɚɤɬɭɚɥɶɧɨɫɬɢ ɪɟɲɟɧɢɹ ɷɬɢɯ 
ɡɚɞɚɱ – ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɫɤɪɵɬɨɣ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ, ɜ ɨɬɤɪɵɬɨɣ 
ɩɟɱɚɬɢ ɩɪɟɞɥɚɝɚɸɬɫɹ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɵ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɪɟɲɟɧɢɟ, 
ɨɞɧɚɤɨ ɢɦɟɸɳɢɟɫɹ ɪɚɡɪɚɛɨɬɤɢ ɧɟ ɥɢɲɟɧɵ ɪɹɞɚ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ Д5, 6Ж, 
ɨɫɬɚɜɥɹɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɭ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɤɪɵɬɭɸ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɢ 
ɚɭɬɟɧɬɢɮɢɤɚɰɢɸ ɫɢɝɧɚɥɚ-ɤɨɧɬɟɣɧɟɪɚ. 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɧɢɹ 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɥɸɛɨɝɨ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ (ɋɆ) ɨɩɪɟɞɟɥɹɟɬɫɹ  ɪɹɞɨɦ 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɟɝɨ ɪɚɛɨɬɭ ɩɚɪɚɦɟɬɪɨɜ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ: ɝɚɪɚɧɬɢɪɭɟɦɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɚɞɟɠɧɨɫɬɢ  ɜɨɫɩɪɢɹɬɢɹ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ; ɭɫɬɨɣɱɢɜɨɫɬɶ ɋɆ ɤ ɩɨɦɟɯɚɦ – ɚɬɚɤɚɦ; 
ɜɟɥɢɱɢɧɚ ɫɤɪɵɬɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Д3Ж.  

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɤɚɧɚɥɚ ɫɜɹɡɢ ɨɱɟɧɶ ɲɢɪɨɤɨ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɦɨɞɢɮɢɤɚɰɢɢ ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɚɳɟɝɨ ɛɢɬɚ (LSB). Ɉɞɧɚɤɨ ɩɪɢ ɟɝɨ 
ɜɟɫɨɦɵɯ ɞɨɫɬɨɢɧɫɬɜɚɯ, ɬɚɤɢɯ ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɩɪɨɫɬɨɣ ɪɟɚɥɢɡɚɰɢɢ, ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɫɤɪɵɬɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɨɧ ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧɧɵɣ ɧɟɞɨɫɬɚɬɨɤ, ɧɟɦɚɥɨɜɚɠɧɵɣ 
ɩɪɢ ɩɟɪɟɞɚɱɟ ɋɋ ɜ ɤɚɧɚɥɟ ɫɜɹɡɢ, ɫɜɹɡɚɧɧɵɣ ɫ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɋɋ ɤ ɥɸɛɨɝɨ ɪɨɞɚ 
ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ Д7Ж ɛɵɥ ɩɪɟɞɥɨɠɟɧ ɋɆ ɨɪɝɚɧɢɡɚɰɢɢ 
ɫɤɪɵɬɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɞɜɭɯɷɬɚɩɧɨɟ ɞɟɤɨɞɢɪɨɜɚɧɢɟ Ⱦɂ, ɨɫɧɨɜɚɧ-
ɧɵɣ ɧɚ ɪɟɲɟɧɢɢ ɫɢɫɬɟɦ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ (ɋɅȺɍ), ɩɨɡɜɨɥɢɜɲɢɣ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, LSB, ɱɬɨ ɛɵɥɨ ɨɛɨɫɧɨɜɚɧɨ ɬɟɨɪɟɬɢɱɟɫɤɢ ɢ ɩɪɨɜɟɪɟɧɨ 
ɩɪɢ ɩɨɦɨɳɢ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. Ɉɞɧɚɤɨ ɪɚɡɪɚɛɨɬɚɧ-
ɧɵɣ ɜ Д7Ж ɦɟɬɨɞ, ɹɜɥɹɹɫɶ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɟɝɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɚɬɚɤɚɦ, 
ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɭɬɟɧɬɢɮɢɤɚɰɢɸ ɫɢɝɧɚɥɚ-ɤɨɧɬɟɣɧɟɪɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɦɨɞɢɮɢɤɚɰɢɹ ɋɆ ɞɜɭɯɷɬɚɩɧɨɝɨ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ Д7Ж ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɫ ɟɝɨ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɫɬɟɝɚɧɨ-
ɝɪɚɮɢɢ – ɫɤɪɵɬɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ Ɉɋ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɧɚɞɟɠɧɨɫɬɢ 
ɜɨɫɩɪɢɹɬɢɹ  ɋɋ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɜ ɪɚɛɨɬɟ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  
1) ɧɟɫɥɨɠɧɨɣ ɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ ɫɦɵɫɥɟ ɨɪɝɚɧɢɡɚɰɢɢ ɩɟɪɟɫɵɥɤɢ ɢ ɞɟɤɨɞɢɪɨɜɚɧɢɹ 

Ⱦɂ; 
2) ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɥɨɝɨ ɱɢɫɥɚ ɨɛɭɫɥɨɜɥɟɧɧɨɫɬɢ ɡɚɞɚɱɢ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ; 
3) ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɟɫɩɟɱɟɧɢɹ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ Ɉɋ; 
4) ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ ɜ ɫɥɭɱɚɟ ɧɚɪɭɲɟɧɢɹ ɚɭɬɟɧɬɢɱ-

ɧɨɫɬɢ ɞɥɹ ɤɨɧɬɟɣɧɟɪɚ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɝɨ ɜɵɫɬɭɩɚɟɬ ɩɪɨɢɡɜɨɥɶɧɨɟ ɰɢɮɪɨɜɨɟ 
ɢɡɨɛɪɚɠɟɧɢɟ.  

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ 

ȼ ɤɚɱɟɫɬɜɟ Ɉɋ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɰɜɟɬɧɨɟ (ɦɨɞɟɥɶ RGB) ɐɂ. ɋɉ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɫɹ 
ɩɭɬɟɦ ɜɨɡɦɭɳɟɧɢɹ ɨɞɧɨɣ ɢɡ ɬɪɟɯ ɦɚɬɪɢɰ, ɨɬɜɟɱɚɸɳɢɯ ɤɨɧɬɟɣɧɟɪɭ, ɧɚɩɪɢɦɟɪ, ɦɚɬɪɢɰɵ 
ɤɪɚɫɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ (ɯɨɬɹ ɷɬɨ ɧɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨ). Ɉɛɨɡɧɚɱɢɦ ɩɪɟɨɛɪɚɡɭɟɦɭɸ Цn -
ɦɚɬɪɢɰɭ ɤɨɧɬɟɣɧɟɪɚ F .  
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ɋɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɛɭɞɟɬ ɢɦɟɬɶ ɯɚɪɚɤɬɟɪ ɦɚɬɪɢɱ-
ɧɵɯ ɨɩɟɪɚɰɢɣ Д8, 9Ж, ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɬɪɚɤɬɭɟɬɫɹ ɤɚɤ ɜɨɡɦɭɳɟɧɢɟ Ɉɋ. ɋɬɟɝɚɧɨ-
ɫɨɨɛɳɟɧɢɟ ɩɪɢ ɩɟɪɟɫɵɥɤɟ ɦɨɠɟɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɤɚɤ ɩɪɟɞɧɚɦɟɪɟɧɧɵɦ, ɬɚɤ ɢ 
ɧɟɩɪɟɞɧɚɦɟɪɟɧɧɵɦ ɚɬɚɤɚɦ, ɱɬɨ ɮɨɪɦɚɥɢɡɭɟɬɫɹ ɜ ɜɢɞɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɨɡɦɭɳɚɸɳɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ.  

Ɇɟɬɨɞ ɩɟɪɟɫɵɥɤɢ ɢ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ, ɩɪɢɦɟɧɹɟɦɵɣ ɜ ɨɛɥɚɫɬɢ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɫɬɟɝɚɧɨɝɪɚɮɢɢ, ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɭɫɬɨɣɱɢɜɵɦ, ɟɫɥɢ ɮɨɪɦɢɪɭɟɦɨɟ ɩɪɢ ɩɨɦɨɳɢ ɷɬɨɝɨ ɋɆ 
ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɟ ɹɜɥɹɟɬɫɹ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɵɦ (ɦɚɥɨɱɭɜɫɬɜɢɬɟɥɶɧɵɦ) ɤ ɜɨɡɦɭɳɚɸɳɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ, ɬ.ɟ. ɞɟɤɨɞɢɪɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɞɪɟɫɚɬɨɦ ɫ 
ɦɚɥɨɣ ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɨɲɢɛɤɨɣ ɩɪɢ ɧɚɥɢɱɢɢ ɜɨɡɦɭɳɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɤɚɧɚɥɟ 
ɫɜɹɡɢ. 

Ɋɚɡɨɛɶɟɦ ɦɚɬɪɢɰɭ ɤɨɧɬɟɣɧɟɪɚ F  ɧɚ ss -ɛɥɨɤɢ (ɜ ɱɚɫɬɧɨɫɬɢ, ɫɬɚɧɞɚɪɬɧɵɦ 
ɪɚɡɛɢɟɧɢɟɦ ɦɚɬɪɢɰɵ ɹɜɥɹɟɬɫɹ ɪɚɡɛɢɟɧɢɟ ɧɚ ɛɥɨɤɢ ɪɚɡɦɟɪɚ 88  Д10Ж). ɉɭɫɬɶ B  — 
ɦɚɬɪɢɰɚ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɛɥɨɤɚ. Ⱦɚɥɟɟ ɜɫɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɤɚɠɞɵɦ 
ɛɥɨɤɨɦ ɜ ɨɬɞɟɥɶɧɨɫɬɢ. 

ȼ ɤɚɱɟɫɬɜɟ Ⱦɂ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ 

ɛɢɧɚɪɧɵɣ ɜɟɤɬɨɪ б  ɞɥɢɧɵ 









s
Ц

s
n , ɝɞɟ    — ɰɟɥɚɹ ɱɚɫɬɶ ɚɪɝɭɦɟɧɬɚ, ɷɥɟɦɟɧɬɵ 

ɤɨɬɨɪɨɝɨ ж1,1дТб . Ⱦɂ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɢ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ, ɬɨɝɞɚ ɨɧɚ 
ɞɨɩɨɥɧɹɟɬɫɹ ɧɟɡɧɚɱɚɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɞɨ ɧɭɠɧɨɣ ɞɥɢɧɵ.  

ȼ ɤɚɠɞɵɣ ɛɥɨɤ B  ɜɫɬɪɚɢɜɚɟɬɫɹ 1 ɛɢɬ Ⱦɂ — Тб  ɩɨɫɥɟ ɟɝɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 
ɤɨɞɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ȼɢɬɭ Ⱦɂ Тб  ɫɬɚɜɢɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɟɤɬɨɪ Bб  ɫ ɷɥɟɦɟɧɬɚɦɢ У
Bб  ɞɥɢɧɵ s  ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɚɜɢɥɭ: 









1,1

,1,1

Т

Т
У

B

бɟɫɥɢ
бɟɫɥɢ

б ,   sУ ,1 . 

ȼɟɤɬɨɪ Bб  ɩɪɢɡɜɚɧ ɨɛɟɫɩɟɱɢɬɶ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɜɟɪɤɭ ɚɭɬɟɧɬɢɱɧɨɫɬɢ 
ɤɨɧɬɟɣɧɟɪɚ, ɚ ɢɦɟɧɧɨ, ɟɝɨ ɱɚɫɬɢ, ɨɬɜɟɱɚɸɳɟɣ ɛɥɨɤɭ B . 

Ɇɚɬɪɢɰɟ ɛɥɨɤɚ B  ɫɬɚɜɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɧɢɠɧɹɹ ɬɪɟɭɝɨɥɶɧɚɹ ɦɚɬɪɢɰɚ B  ɫ 
ɷɥɟɦɟɧɬɚɦɢ ТУЛ , sУТ ,1,  , ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɨɬɧɨɲɟɧɢɟɦ: 
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 , ɝɞɟ ТУП  — ɷɥɟɦɟɧɬɵ ɦɚɬɪɢɰɵ F . Ɇɚɬɪɢɰɚ B  ɩɨ ɩɨɫɬɪɨɟɧɢɸ 

ɞɥɹ ɥɸɛɨɝɨ ɛɥɨɤɚ B  ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ F  Ɉɋ ɧɢɠɧɹɹ ɬɪɟɭɝɨɥɶɧɚɹ, ɧɟɜɵɪɨɠɞɟɧɧɚɹ 
( 1НОЭ B ), ɯɨɪɨɲɨ ɨɛɭɫɥɨɜɥɟɧɧɚɹ. 

Ɉɛɨɡɧɚɱɢɦ Я  — ɜɟɤɬɨɪ ɞɥɢɧɵ s , ɨɬɜɟɱɚɸɳɢɣ ɜɟɤɬɨɪɭ Bб , ɩɨɥɭɱɚɟɦɵɣ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

BбBЯ  . (2) 
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ȼɟɤɬɨɪ Я , ɤɚɤ ɫɥɟɞɭɟɬ ɢɡ (2), ɛɭɞɟɬ ɢɦɟɬɶ ɰɟɥɵɟ ɤɨɦɩɨɧɟɧɬɵ ɨɞɧɨɝɨ ɡɧɚɤɚ. Ɂɚɦɟɬɢɦ, 
ɱɬɨ ɩɪɢ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨɬɫɭɬɫɬɜɢɹ ɨɲɢɛɨɤ ɦɚɲɢɧɧɨɣ ɚɪɢɮɦɟɬɢɤɢ, ɜɟɤɬɨɪ Bб  ɹɜɥɹɟɬɫɹ 
ɬɨɱɧɵɦ ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ  

ЯбB B  . (3) 

ȼɟɤɬɨɪ Я  ɩɨɝɪɭɠɚɟɬɫɹ ɜ ɛɥɨɤ B , ɪɟɚɥɢɡɭɹ ɬɟɦ ɫɚɦɵɦ ɩɨɝɪɭɠɟɧɢɟ ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɨɝɨ ɛɢɬɚ Тб  Ⱦɂ. Ⱦɥɹ ɟɝɨ ɷɥɟɦɟɧɬɨɜ ТЯ , sТ ,1 , ɢɡ (2) ɫ ɭɱɟɬɨɦ ɜɢɞɚ B  ɜɵɬɟɤɚɟɬ: 

sЯТ  ,   sТ ,1 . (4) 

ȼ ɨɬɥɢɱɢɢ ɨɬ Д11Ж, ɝɞɟ ɚɧɚɥɨɝɢɱɧɵɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɨɛɴɟɤɬ ɩɨɞɜɟɪɝɚɟɬɫɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɩɨɥɭɱɚɟɦɨɝɨ ɋɋ, 
ɫɨɨɬɧɨɲɟɧɢɟ (4) ɩɨɡɜɨɥɹɟɬ ɨɫɬɚɜɢɬɶ ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ (2) ɜɟɤɬɨɪ Я  ɛɟɡ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ: ɦɵ ɭɯɨɞɢɦ ɨɬ ɜɵɛɨɪɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɚɪɚɦɟɬɪɚ Ц , ɨɬ ɤɨɬɨɪɨɝɨ ɜ 
Д11Ж ɡɚɜɢɫɟɥɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ. 

ȼ ɩɪɨɰɟɫɫɟ ɋɉ ɞɥɹ ɩɟɪɟɞɚɱɢ ɩɨ ɤɚɧɚɥɭ ɫɜɹɡɢ ɨɞɧɨɝɨ ɛɢɬɚ Тб  Ⱦɂ ɜ ɦɚɬɪɢɰɭ B  
ɩɨɝɪɭɠɚɟɬɫɹ ɜɟɤɬɨɪ Я : ɜ ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ Т-ɨɣ ɫɬɪɨɤɢ ɛɥɨɤɚ ɚɞɞɢɬɢɜɧɨ ɜɫɬɪɚɢɜɚɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ТЯ , sТ ,1 . 

ɉɪɢ ɩɟɪɟɫɵɥɤɟ ɋɋ ɦɨɠɟɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɜ ɤɚɧɚɥɟ 
ɫɜɹɡɢ, ɚɤɬɢɜɧɵɦ ɚɬɚɤɭɸɳɢɦ ɞɟɣɫɬɜɢɹɦ, ɱɬɨ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɢɡɦɟɧɢɬ ɟɝɨ 
ɦɚɬɪɢɰɭ. 

Ⱦɟɤɨɞɢɪɨɜɚɧɢɟ Ⱦɂ ɚɞɪɟɫɚɬɨɦ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɜɚ ɷɬɚɩɚ ɚɧɚɥɨɝɢɱɧɨ Д11Ж. 
Ɇɚɬɪɢɰɚ ɩɨɥɭɱɟɧɧɨɝɨ ɋɋ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ss -ɛɥɨɤɢ, ɨɛɨɡɧɚɱɚɟɦɵɟ ɞɚɥɟɟ SB . ɂɡ 
ɤɚɠɞɨɝɨ ɛɥɨɤɚ SB  ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ ɢɡɜɥɟɤɚɟɬɫɹ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ 
ɜɨɡɦɭɳɟɧɧɵɣ ɜɟɤɬɨɪ Я , ɨɛɨɡɧɚɱɚɟɦɵɣ SЯ , ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɤɚɤ ɩɪɚɜɚɹ ɱɚɫɬɶ ɋɅȺɍ 
(3), ɝɞɟ ɦɚɬɪɢɰɚ ɋɅȺɍ ɨɬɜɟɱɚɟɬ ɧɢɠɧɟɣ ɬɪɟɭɝɨɥɶɧɨɣ ɛɢɧɚɪɧɨɣ ɦɚɬɪɢɰɟ, ɩɨɫɬɪɨɟɧɧɨɣ 
ɞɥɹ ɛɥɨɤɚ SB  ɚɧɚɥɨɝɢɱɧɨ (1), ɨɛɨɡɧɚɱɚɟɦɚɹ ɞɚɥɟɟ 

S
B . ȼɵɞɟɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 

ɜɟɤɬɨɪɚ ɩɪ
Bб  ɫ ɷɥɟɦɟɧɬɚɦɢ   sТб Тɩɪ

B ,1,  , – ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɞɥɹ Bб  ɩɪɨɢɫɯɨɞɢɬ ɧɚ 
ɜɬɨɪɨɦ ɷɬɚɩɟ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɩɪɢ ɪɟɲɟɧɢɢ ɧɟɨɞɧɨɪɨɞɧɨɣ ɋɅȺɍ – ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ 
ɜɨɡɦɭɳɟɧɧɨɣ ɫɢɫɬɟɦɵ (3), ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɜɢɞ:  

S
ɩɪ

BS
ЯбB  . (5) 

ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɚɭɬɟɧɬɢɱɧɨɫɬɢ ɐɂ: ɜ ɨɬɫɭɬɫɬɜɢɢ 
ɜɨɡɦɭɳɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɋɋ ɩɪɢ ɪɟɲɟɧɢɢ ɋɅȺɍ (5) ɞɥɹ ɤɚɠɞɨɝɨ ɛɥɨɤɚ ɦɚɬɪɢɰɵ 
ɋɋ  

  sТб Тɩɪ
B ,1,1  ,   ɢɥɢ     sТб Тɩɪ

B ,1,1  , 

ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɧɟɧɚɪɭɲɟɧɧɨɣ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɟɣɧɟɪɚ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɋɋ ɛɵɥɨ 
ɩɨɞɜɟɪɝɧɭɬɨ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɩɪɟɬɟɪɩɟɥɨ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɟ 
ɢɡɦɟɧɟɧɢɹ.  

ɉɪɢ ɜɵɹɜɥɟɧɢɢ ɧɚɪɭɲɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɡɚɞɚɱɚ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɨɫɬɚɟɬɫɹ ɚɤɬɭɚɥɶ-
ɧɨɣ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ, ɜ ɱɚɫɬɧɨɫɬɢ, ɟɫɥɢ ɷɬɢ ɧɚɪɭɲɟɧɢɹ ɛɵɥɢ ɧɟɩɪɟɞɧɚɦɟɪɟɧɧɵɦɢ. 

Ⱦɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɢɡɨɛɪɚɠɟɧɢɣ ɩɪɢ ɦɚɥɵɯ ɜɨɡɦɭɳɟɧɢɹɯ ɜ ɤɚɧɚɥɟ ɫɜɹɡɢ BB
S
 . 

Ɉɬɥɢɱɢɹ ɷɬɢɯ ɦɚɬɪɢɰ ɦɨɠɟɬ ɛɵɬɶ ɜ ɬɟɯ ɷɥɟɦɟɧɬɚɯ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ 
ɤɨɞɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ ɢɡ ɨɤɪɟɫɬɧɨɫɬɢ t. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ 
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ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ ɞɨɩɭɳɟɧɢɟɦ ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɦɚɥɵɯ ɜɨɡɦɭɳɟɧɢɣ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ 
ɫɢɫɬɟɦɚ (5) ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɢɫɬɟɦɵ (3) ɥɢɲɶ ɜɟɤɬɨɪɨɦ ɩɪɚɜɨɣ ɱɚɫɬɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 

B
ɩɪ

B бб  . ɍɱɢɬɵɜɚɹ ɜɢɞ ɦɧɨɠɟɫɬɜɚ, ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɚɬ ɷɥɟɦɟɧɬɵ Bб , ɡɚɦɟɬɢɦ, ɱɬɨ 
ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɧɚɫ ɧɟ ɫɬɨɥɶɤɨ ɢɧɬɟɪɟɫɭɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ 
ɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɪ

Bб , ɫɤɨɥɶɤɨ ɢɯ ɡɧɚɤ. Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɲɚɝ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɨɬɜɟɱɚɟɬ 
ɮɨɪɦɭɥɟ: 

    Тɩɪ
B

Тɩɪ
B бsТРnб  ,   sТ ,1 . (6) 

ɇɭɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɟɣɧɟɪɚ ɷɥɟɦɟɧɬɵ ɜɟɤɬɨɪɚ  
ɩɪ

Bб  ɦɨɝɭɬ ɧɟ ɨɤɚɡɚɬɶɫɹ ɪɚɜɧɵɦɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɛɢɬ Ⱦɂ Тб  ɩɨɥɨɠɢɬɶ ɪɚɜ-

ɧɵɦ ɷɥɟɦɟɧɬɭ ɩɪ
Bб  ɫ ɧɚɢɛɨɥɶɲɢɦ ɩɨɜɬɨɪɟɧɢɟɦ. ɇɚɩɪɢɦɟɪ: ɟɫɥɢ ɜɟɤɬɨɪ ɩɪ

Bб  ( 8s ), 
ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɩɟɪɚɰɢɢ (6), ɫɨɞɟɪɠɢɬ ɷɥɟɦɟɧɬɵ (-1, -1, 1, 1, -1, -1, -1, -1), ɬɨ 

1Тб . 

ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɱɢɫɥɨ ɜɤɥɸɱɟɧɢɣ -1 ɢ 1 ɜ ɩɪ
Bб  ɫɨɜɩɚɞɚɟɬ, ɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɛɪɚɬɶ 

ɜɨ ɜɧɢɦɚɧɢɟ ɡɧɚɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɨɫɥɟɞɧɟɦɭ ɷɥɟɦɟɧɬɭ ɜɟɤɬɨɪɚ ɩɪ
Bб : ɩɪɢ ɩɨɥɭɱɟ-

ɧɢɢ ɢɦɟɧɧɨ ɩɨɫɥɟɞɧɟɝɨ ɷɥɟɦɟɧɬɚ ɜɟɤɬɨɪɚ ɩɪɢ ɤɨɞɢɪɨɜɚɧɢɢ, ɜɟɪɨɹɬɧɟɟ ɜɫɟɝɨ ɩɨɥɭɱɢɬɶ 
ɧɚɢɛɨɥɶɲɟɟ ɜɨɡɦɭɳɟɧɢɟ, ɤɨɬɨɪɨɟ ɞɚɥɟɟ ɧɟ ɩɟɪɟɤɪɨɟɬɫɹ ɲɭɦɨɦ ɚɬɚɤɭɸɳɟɝɨ, ɱɬɨɛɵ ɧɟ 
ɩɪɢɜɟɫɬɢ ɤ ɜɢɞɢɦɵɦ ɧɚɪɭɲɟɧɢɹɦ ɤɨɧɬɟɣɧɟɪɚ. 

ȼɟɤɬɨɪ Bб  ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ЬТРЧ-ɪɟɲɟɧɢɟɦ ɫɢɫɬɟɦɵ (3), ɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɭɸ 
ɪɟɚɥɢɡɚɰɢɸ ɚɥɝɨɪɢɬɦɚ, ɢɞɟɹ ɤɨɬɨɪɨɝɨ ɩɪɟɞɥɨɠɟɧɚ ɜɵɲɟ, ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɋȺȻ-SIGІ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɮɨɪɦɭɥɵ (6) ɩɪɢ ɞɟɤɨɞɢɪɨɜɚɧɢɢ, ɞɨɩɭɫɤɚɟɬ ɧɟɨɝɪɚɧɢɱɟɧɧɨ 
ɛɨɥɶɲɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɢ ɪɟɲɟɧɢɢ (5), ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɨɨɛɳɟ ɧɟ ɩɨɜɥɢɹɬɶ ɧɚ 
ɪɟɡɭɥɶɬɚɬ ɞɟɤɨɞɢɪɨɜɚɧɢɹ (6), ɬ.ɟ. B

ɩɪ
B бб   ɦɨɠɟɬ ɛɵɬɶ ɫɤɨɥɶ ɭɝɨɞɧɨ ɜɟɥɢɤɚ, ɟɫɥɢ ɩɪɢ 

ɷɬɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɭɫɥɨɜɢɹ:     Тɩɪ
B

Т
B бsТРnбsТРn  , sТ ,1 . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɠɟ ɨɱɟɧɶ 

ɛɨɥɶɲɢɟ ɜɨɡɦɭɳɟɧɢɹ ɩɪɚɜɨɣ ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ Я , ɨ ɤɨɬɨɪɵɯ 
ɝɨɜɨɪɢɥɨɫɶ ɜɵɲɟ, ɫɨɯɪɚɧɹɸɳɢɟ ɡɧɚɤɢ ɷɥɟɦɟɧɬɨɜ ɜɟɤɬɨɪɚ, ɦɨɝɭɬ ɧɟ ɨɬɪɚɡɢɬɶɫɹ ɧɚ 
ɪɟɡɭɥɶɬɚɬɟ ɞɟɤɨɞɢɪɨɜɚɧɢɹ.  

ɉɪɟɞɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ ɤ ɪɟɲɟɧɢɸ ɋɅȺɍ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢ ɞɟɤɨɞɢɪɨɜɚɧɢɢ 
ɩɨɥɭɱɢɬɶ ɨɬɜɟɬ ɨ ɧɚɪɭɲɟɧɢɢ/ɫɨɯɪɚɧɟɧɢɢ ɰɟɥɨɫɬɧɨɫɬɢ ɤɨɧɬɟɣɧɟɪɚ, ɚ ɬɚɤɠɟ, ɤɚɤ 
ɩɨɤɚɡɵɜɚɸɬ ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɩɨɥɭɱɢɬɶ ɛɨɥɶɲɨɣ ɨɛɴɟɦ 
ɩɪɚɜɢɥɶɧɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɚɠɟ ɩɪɢ ɛɨɥɶɲɢɯ ɜɨɡɦɭɳɟɧɢɹɯ ɜɯɨɞɧɵɯ 
ɞɚɧɧɵɯ.  

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

ɐɟɥɶɸ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɹɜɥɹɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ.  

Ɉɞɧɢɦ ɢɡ ɩɨɤɚɡɚɬɟɥɟɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ 
ɨɛɴɟɦ ɩɪɚɜɢɥɶɧɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ Ⱦɂ ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɜɟɞɟɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚ, ɤɨɬɨɪɵɣ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

%100
ɫɨɨɛɳɟɧɢɹɫɟɤɪɟɬɧɨɝɨɛɢɬɜɨɤɨɥɈɛɳɟɟ

ɜɟɪɧɨɟɧɧɵɯɜɨɫɫɬɚɧɨɜɥɫɨɨɛɳɟɧɢɹ,ɫɟɤɪɟɬɧɨɝɨɛɢɬɜɨɄɨɥ





P  (1) 

ȼɫɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɫɪɟɞɟ MКtСАorФs MATLAB ɧɚ 
200 ɢɡɨɛɪɚɠɟɧɢɹɯ, ɫɨɯɪɚɧɟɧɧɵɯ ɩɨɫɥɟ ɋɉ, ɩɪɨɜɨɞɢɦɨɝɨ ɋȺȻ-SIGІ, ɜ ɮɨɪɦɚɬɟ ɛɟɡ 
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ɩɨɬɟɪɶ. ȼɨɡɦɭɳɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɋɋ ɦɨɞɟɥɢɪɨɜɚɥɢɫɶ ɩɭɬɟɦ ɧɚɥɨɠɟɧɢɹ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɨɛɥɚɫɬɢ ɪɚɡɥɢɱɧɵɯ ɲɭɦɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ (ɬɚɛɥ. 1). 
ɇɚɪɭɲɟɧɢɟ ɰɟɥɨɫɬɧɨɫɬɢ ɋɋ ɜ ɩɪɨɜɟɞɟɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɛɵɥɨ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɜ 100% 
ɫɥɭɱɚɟɜ, ɱɬɨ ɝɨɜɨɪɢɬ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɋȺȻ-SIGІ ɫ ɰɟɥɶɸ 
ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ Ɉɋ. 
 

Ɍɚɛɥɢɰɚ 1. 
Ɂɚɜɢɫɢɦɨɫɬɶ ɨɛɴɟɦɚ ɩɪɚɜɢɥɶɧɨ ɞɟɤɨɞɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ P  ɨɬ ɭɪɨɜɧɹ ɲɭɦɚ, 

ɧɚɥɨɠɟɧɧɨɝɨ ɧɚ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɟ 
 

Ɋ (%), ɩɪɢ ɧɚɥɨɠɟɧɢɢ ɲɭɦɚ ɒɭɦ ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ 
ɨɬɤɥɨɧɟɧɢɟ   ɧɚ ɜɫɟ 

ɢɡɨɛɪɚɠɟɧɢɟ  
ɧɚ ɤɪɚɫɧɭɸ 

ɫɨɫɬɚɜɥɹɸɳɭɸ 
ɢɡɨɛɪɚɠɟɧɢɹ 

0.01 68 62 
0.001 82 71 
0.0001 96 94 

Ƚɚɭɫɫɨɜɫɤɢɣ 

0.00001 99.9 98 
0.01 87 87 

0.001 95 96 
0.0001 98 98 

Ɇɭɥɶɬɢɩɥɢɤɚɬɢɜɧɵɣ 

0.00001 99.9 99 
ɉɭɚɫɫɨɧɨɜɫɤɢɣ 90 89 
 

ɉɪɨɰɟɫɫ ɋɉ ɦɟɬɨɞɨɦ ɋȺȻ-SIGІ ɧɟ ɧɚɪɭɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɜɨɫɩɪɢɹɬɢɹ 
ɩɨɥɭɱɟɧɧɨɝɨ ɋɋ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɨɰɟɫɫɚ ɧɚɥɨɠɟɧɢɹ ɚɞɞɢɬɢɜɧɨɝɨ ɝɚɭɫɫɨɜɫɤɨɝɨ ɲɭɦɚ ɫɨ 
ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɦ ɨɬɤɥɨɧɟɧɢɟɦ ɛɨɥɟɟ 0.0001 (ɪɢɫ. 1), ɤɨɬɨɪɵɣ, ɨɞɧɚɤɨ, ɫɨɯɪɚɧɹɟɬ 
ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ (ɬɚɛɥ. 1). Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɹɥɢɫɶ ɤɚɤ 
ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɞɥɹ 200 ɬɟɫɬɢɪɭɟɦɵɯ ɐɂ ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ ɲɭɦɚ.  

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɨ ɜɨɩɪɨɫ ɜɵɛɨɪɚ ɪɚɡɦɟɪɚ ɛɥɨɤɚ B . ɂɡ (4) ɫɥɟɞɭɟɬ, ɱɬɨ 
ɧɚɢɛɨɥɶɲɢɟ ɩɨ ɦɨɞɭɥɸ ɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜɟɤɬɨɪɚ Я , ɪɚɜɧɵ s . 
ɍɦɟɧɶɲɟɧɢɟ/ɭɜɟɥɢɱɟɧɢɟ ɪɚɡɦɟɪɚ ɛɥɨɤɚ ɩɪɢɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɸ/ɭɜɟɥɢɱɟɧɢɸ 
ɜɨɡɦɭɳɟɧɢɹ ɩɢɤɫɟɥɟɣ ɐɂ-ɤɨɧɬɟɣɧɟɪɚ ɜ ɩɪɨɰɟɫɫɟ ɋɉ. ɑɟɦ ɛɨɥɶɲɟ ɪɚɡɦɟɪ ɛɥɨɤɚ, ɧɚ 
ɤɨɬɨɪɵɣ ɪɚɡɛɢɜɚɟɬɫɹ ɦɚɬɪɢɰɚ Ɉɋ, ɬɟɦ ɛɨɥɶɲɟ ɷɬɚ ɦɚɬɪɢɰɚ ɩɨɥɭɱɢɬ ɜɨɡɦɭɳɟɧɢɟ ɜ 
ɩɪɨɰɟɫɫɟ ɩɨɝɪɭɠɟɧɢɹ Ⱦɂ, ɱɬɨ, ɜɨ-ɩɟɪɜɵɯ, ɩɪɢɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɋɋ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɮɚɤɬɨɪɨɦ (ɫɦ. ɪɢɫ. 3, 
4), ɧɨ, ɜɨ-ɜɬɨɪɵɯ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɚɪɭɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɋɋ, ɚ ɜ-
ɬɪɟɬɶɢɯ, ɭɦɟɧɶɲɢɬ ɫɤɪɵɬɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɨɪɝɚɧɢɡɭɟɦɨɝɨ 
ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɤɚɧɚɥɚ ɫɜɹɡɢ.  

Ɂɚɦɟɬɢɦ, ɱɬɨ ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɥɨɤɢ, ɞɥɹ ɤɨɬɨɪɵɯ 4s . 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ, ɫ ɭɱɟɬɨɦ (4), ɋɉ ɩɪɢɜɟɞɟɬ ɤ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ 
ɜɨɡɦɭɳɟɧɢɹɦ ɦɚɬɪɢɰɵ Ɉɋ, ɪɟɡɭɥɶɬɚɬɨɦ ɱɟɝɨ ɫɬɚɧɟɬ ɋɋ, ɱɭɜɫɬɜɢɬɟɥɶɧɨɟ ɤ ɥɸɛɵɦ 
ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ.  

Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ (ɪɢɫ. 3, 4), ɧɚɢɛɨɥɟɟ 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɹɜɥɹɟɬɫɹ ɋȺȻ-SIGІ, ɢɫɩɨɥɶɡɭɸɳɢɣ 
ɛɥɨɤɢ ɪɚɡɦɟɪɚ 1616 . Ɉɞɧɚɤɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ ɛɥɨɤɨɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɧɚɪɭɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɋɋ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɚɟɬ ɜ ɱɟɬɵɪɟ (ɲɟɫɬɧɚɞɰɚɬɶ) 
ɪɚɡɚ ɫɤɪɵɬɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɨɪɝɚɧɢɡɭɟɦɨɝɨ ɤɚɧɚɥɚ ɫɜɹɡɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

88 - ( 44 -) ɛɥɨɤɚɦɢ. ȼ ɬɨɠɟ ɜɪɟɦɹ ɨɛɴɟɦ P  ɜɟɪɧɨ ɞɟɤɨɞɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ 
ɫɥɭɱɚɟ 1616 -ɛɥɨɤɨɜ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɡɧɚɱɟɧɢɹ P  ɩɪɢ ɜɵɛɨɪɟ ɛɥɨɤɚ 
ɪɚɡɦɟɪɨɦ 88 . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɋȺȻ-SIGІ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɥɨɤɢ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɚɡɛɢɟɧɢɹ - 88 . 
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ɚ 

  
ɛ ɜ 

  
ɝ ɞ 

 
Ɋɢɫ. 1. ɂɡɨɛɪɚɠɟɧɢɟ IЦКРО ɢ ɟɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɭɬɟɦ ɜɧɟɞɪɟɧɢɹ Ⱦɂ ɢ ɧɚɥɨɠɟɧɢɹ 
ɚɞɞɢɬɢɜɧɨɝɨ ɝɚɭɫɫɨɜɫɤɨɝɨ ɲɭɦɚ ɫ ɧɭɥɟɜɵɦ ɦɚɬɨɠɢɞɚɟɦ ɢ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 
ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ  : ɚ – ɢɫɯɨɞɧɨɟ ɐɂ; ɛ – ɋɋ; ɜ – 01.0 ; ɝ – 

001.0 ; ɞ – 0001.0  
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Ɋɢɫ. 3. Ɂɚɜɢɫɢɦɨɫɬɶ ɨɛɴɟɦɚ ɞɟɤɨɞɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɩɚɪɚɦɟɬɪɚ ɧɚɤɥɚɞɵɜɚɟɦɨɝɨ 
ɧɚ ɋɋ ɚɞɞɢɬɢɜɧɨɝɨ ɝɚɭɫɫɨɜɫɤɨɝɨ ɲɭɦɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɚɡɦɟɪɚɯ ɛɥɨɤɚ ɦɚɬɪɢɰɵ: 1 – 

4s ; 2 – 8s ; 3 – 16s  
 
 

 

 
Ɋɢɫ. 4. Ɂɚɜɢɫɢɦɨɫɬɶ ɨɛɴɟɦɚ ɞɟɤɨɞɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɩɚɪɚɦɟɬɪɚ ɧɚɤɥɚɞɵɜɚɟɦɨɝɨ 
ɧɚ ɋɋ ɦɭɥɶɬɢɩɥɢɤɚɬɢɜɧɨɝɨ ɲɭɦɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɚɡɦɟɪɚɯ ɛɥɨɤɚ ɦɚɬɪɢɰɵ: 1 – 4s ; 2 
– 8s ; 3 – 16s  

Ɂɚɤɥɸɱɟɧɢɟ 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɚ ɦɨɞɢɮɢɤɚɰɢɹ ɋɆ ɞɜɭɯɷɬɚɩɧɨɝɨ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ, 
ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɪɟɲɟɧɢɢ ɋɅȺɍ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɪɟɲɟɧɢɟ ɞɜɭɯ 
ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɫɬɟɝɚɧɨɝɪɚɮɢɢ – ɫɤɪɵɬɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ 
ɤɨɧɬɟɣɧɟɪɚ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɋɋ. 
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Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦ ɋȺȻ-SIGІ ɹɜɥɹɟɬɫɹ ɭɫɬɨɣɱɢɜɵɦ ɤ 
ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɡɚ ɫɱɟɬ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɥɨɝɨ ɱɢɫɥɚ ɨɛɭɫɥɨɜɥɟɧɧɨɫɬɢ 
ɡɚɞɚɱɢ ɞɟɤɨɞɢɪɨɜɚɧɢɹ Ⱦɂ. Ɉɛɴɟɦ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ Ⱦɂ ɜ ɭɫɥɨɜɢɹɯ ɧɚɥɨɠɟɧɢɹ ɲɭɦɚ 
ɫɨɫɬɚɜɢɥ %90P  ɩɪɢ 001.0  ɞɥɹ ɚɞɞɢɬɢɜɧɨɝɨ ɝɚɭɫɫɨɜɫɤɨɝɨ ɢ ɦɭɥɶɬɢɩɥɢɤɚɬɢɜɧɨɝɨ 
ɲɭɦɨɜ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɋȺȻ-SIGІ.  

ɉɪɢ ɧɚɪɭɲɟɧɢɢ ɰɟɥɨɫɬɧɨɫɬɢ ɋɋ, ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɋȺȻ-SIGІ, ɷɬɨ ɧɚɪɭɲɟɧɢɟ 
ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɜ 100% ɫɥɭɱɚɟɜ. 

ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɥɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ  2nO  
ɞɥɹ nn -ɦɚɬɪɢɰɵ ɤɨɧɬɟɣɧɟɪɚ. 

ȼɫɟ ɜɵɲɟɫɤɚɡɚɧɧɨɟ ɩɨɡɜɨɥɹɟɬ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɰɟɥɶ ɪɚɛɨɬɵ ɞɨɫɬɢɝɧɭɬɚ.  
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ɍ ɪɨɛɨɬɿ ɨɬɪɢɦɚɜ ɩɨɞɚɥɶɲɢɣ ɪɨɡɜɢɬɨɤ ɫɬɟɝɚɧɨɝɪɚɮɿɱɧɢɣ ɦɟɬɨɞ ɞɜɨɟɬɚɩɧɨɝɨ 
ɞɟɤɨɞɭɜɚɧɧɹ ɞɨɞɚɬɤɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɪɿɲɟɧɧɿ ɫɢɫɬɟɦ ɥɿɧɿɣɧɢɯ 
ɚɥɝɟɛɪɚʀɱɧɢɯ ɪɿɜɧɹɧɶ, ɪɟɡɭɥɶɬɚɬɨɦ ɹɤɨɝɨ ɫɬɚɜ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦ ɋȺȻ-SIGІ, ɳɨ 
ɡɚɛɟɡɩɟɱɭє ɨɞɧɨɱɚɫɧɟ ɪɿɲɟɧɧɹ ɞɜɨɯ ɨɫɧɨɜɧɢɯ ɡɚɞɚɱ ɫɬɟɝɚɧɨɝɪɚɮɿʀ – ɩɪɢɯɨɜɚɧɨʀ 
ɩɟɪɟɞɚɱɿ ɞɚɧɢɯ ɿ ɚɜɬɟɧɬɢɮɿɤɚɰɿʀ ɤɨɧɬɟɣɧɟɪɚ, ɭ ɹɤɨɫɬɿ ɹɤɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɰɢɮɪɨɜɟ 
ɡɨɛɪɚɠɟɧɧɹ, ɡ ɞɨɬɪɢɦɚɧɧɹɦ ɧɚɞɿɣɧɨɫɬɿ ɫɩɪɢɣɧɹɬɬɹ ɫɬɟɝɚɧɨɩɨɜɿɞɨɦɥɟɧɧɹ. 
Ɋɨɡɪɨɛɥɟɧɢɣ ɫɬɟɝɚɧɨɚɥɝɨɪɢɬɦ є ɫɬɿɣɤɢɦ ɞɨ ɡɛɭɪɧɢɯ ɞɿɣ ɡɚ ɪɚɯɭɧɨɤ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɦɚɥɨɝɨ ɱɢɫɥɚ ɨɛɭɦɨɜɥɟɧɨɫɬɿ ɡɚɞɚɱɿ ɞɟɤɨɞɭɜɚɧɧɹ ɞɨɞɚɬɤɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ, є ɟɮɟɤɬɢɜɧɢɦ 
ɩɪɢ ɜɢɹɜɥɟɧɧɿ ɩɨɪɭɲɟɧɧɹ ɰɿɥɿɫɧɨɫɬɿ ɫɬɟɝɚɧɨɩɨɜɿɞɨɦɥɟɧɧɹ. Ⱥɥɝɨɪɢɬɦ ɋȺȻ-SIGІ є 
ɩɨɥɿɧɨɦɿɚɥɶɧɢɦ ɫɬɭɩɟɧɹ ɞɜɚ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɫɬɟɝɚɧɨɝɪɚɮɿɱɧɢɣ ɚɥɝɨɪɢɬɦ, ɚɜɬɟɧɬɢɮɿɤɚɰɿɹ, ɰɢɮɪɨɜɟ ɡɨɛɪɚɠɟɧɧɹ, 
ɱɢɫɥɨ ɨɛɭɦɨɜɥɟɧɨɫɬɿ, ɦɚɬɪɢɰɹ, ɫɢɫɬɟɦɚ ɥɿɧɿɣɧɢɯ ɪɿɜɧɹɧɶ 
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TСО ЬЭОРКЧШРЫКЩСТМ ЦОЭСШН аТЭС К ЭаШ-ЬЭКРО НОМШНТЧР ШП КННТЭТШЧКХ ТЧПШЫЦКЭТШЧ, ЛКЬОН ШЧ 
ЭСО НОМТЬТШЧ ШП ЭСО ЬвЬЭОЦЬ ШП ХТЧОКЫ КХРОЛЫКТМ ОqЮКХТгКЭТШЧЬ, ЭСО ЫОЬЮХЭ ШП аСТМС СКЬ ЛОМШЦО 
ЬЭОРКЧШКХРШЫТЭСЦ SAB-SIGІ, ЩЫШЯТНТЧР КЭ ЭСО ЬКЦО ЭТЦО ЭСО НОМТЬТШЧ ПШЫ ЭаШ ЛКЬТМ ЭКЬФЬ ШП 
ЬЭОРКЧШРЫКЩСв – ЭСО СТННОЧ НКЭК ШП МШЦЦЮЧТМКЭТШЧ КЧН КЮЭСОЧЭТПТМКЭТШЧ ЭСО МШЧЭКТЧОЫ КЬ 
НТРТЭКХ ТЦКРО, аТЭС ЭСО ШЛЬОЫЯКЧМО ШП ЫОХТКЛТХТЭв ЩОЫМОЩЭТШЧ ШП ЬЭОРКЧШЦОЬЬКРО, СКЬ РШЭ 
ПЮЫЭСОЫ НОЯОХШЩЦОЧЭ ТЧ ЭСТЬ КЫЭТМХО. SЭОРКЧШКХРШЫТЭСЦ аСТМС аКЬ НОЯОХШЩОН ТЬ ЬЭОКНв ЭШ 
ЫОЯШХЭТЧР ТЧПХЮОЧМОЬ НЮО ЭШ ЩЫШЯТНТЧР К ЬЦКХХ ЧЮЦЛОЫ ШП МШЧНТЭТШЧКХТЭв ШП ЭСО ЭКЬФ аТЭС 
НОМШНТЧР ЭСО КННТЭТШЧКХ ТЧПШЫЦКЭТШЧ, ТЬ ОППОМЭТЯО КЭ ЭСО ОбЩШЬЮЫО ШП ЯТШХКЭТШЧ ТЧЭОРЫТЭв ШП ЭСО 
ЬЭОРКЧШЦОЬЬКРО. AЧ КХРШЫТЭСЦ ШП SAB-SIGІ ТЬ ЩШХвЧШЦТКХ аТЭС ЬОМШЧН НОРЫОО.  
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