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ɉɊɈȻɅȿɆȺ ɈȻȿɋɉȿɑȿɇɂə ɍɋɌɈɃɑɂȼɈɋɌɂ 

ɋɌȿȽȺɇɈȽɊȺɎɂɑȿɋɄɈȽɈ ȺɅȽɈɊɂɌɆȺ Ʉ ȺɌȺɄȿ 

ɋɀȺɌɂȿɆ 

Ⱥ.Ⱥ. Ʉɨɛɨɡɟɜɚ 

Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
ɩɪɨɫɩ. ɒɟɜɱɟɧɤɨ, 1, Ɉɞɟɫɫɚ, 65044, ɍɤɪɚɢɧɚ; О-ЦКТХ: КХХКИФШЛШгОЯК@ЮФr.ЧОЭ 

 
ɇɚ ɨɫɧɨɜɟ ɨɛɳɟɝɨ ɩɨɞɯɨɞɚ ɤ ɚɧɚɥɢɡɭ ɫɨɫɬɨɹɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɜɬɨɪɨɦ ɪɚɧɟɟ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɧɨɜɵɣ ɩɨɞɯɨɞ 
ɤ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ ɤ ɚɬɚɤɟ ɫɠɚɬɢɟɦ. 
ȼ ɪɚɛɨɬɟ ɩɨɥɭɱɟɧɵ ɮɨɪɦɚɥɶɧɵɟ ɞɨɫɬɚɬɨɱɧɵɟ ɭɫɥɨɜɢɹ ɦɚɥɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɹ ɤ ɫɠɚɬɢɸ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɟɝɨ ɧɚɞɟɠɧɨɫɬɢ 
ɜɨɫɩɪɢɹɬɢɹ. ɉɪɟɞɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɢɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɚɧɚɥɢɡɚ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɥɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɫɠɚɬɢɸ ɩɭɬɟɦ ɨɰɟɧɤɢ ɜɨɡɦɭɳɟɧɢɣ ɫɢɧɝɭɥɹɪɧɵɯ ɱɢɫɟɥ ɦɚɬɪɢɰɵ 
(ɦɚɬɪɢɰ) ɤɨɧɬɟɣɧɟɪɚ, ɩɪɨɢɡɨɲɟɞɲɢɯ ɜ ɩɪɨɰɟɫɫɟ ɫɬɟɝɚɧɨɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɚɫɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɚɩɪɢɨɪɧɨɝɨ ɜɵɛɨɪɚ ɢɡ ɦɧɨɠɟɫɬɜɚ ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɣ ɧɚɢɦɟɧɟɟ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɤ ɫɠɚɬɢɸ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ, ɚɬɚɤɚ ɫɠɚɬɢɟɦ, ɫɢɧɝɭɥɹɪɧɵɟ ɱɢɫɥɚ 

ȼɜɟɞɟɧɢɟ 

ɇɚɞɟɠɧɚɹ ɡɚɳɢɬɚ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɚɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟ ɛɨɥɶɲɟ ɫɬɚɧɨɜɢɬɫɹ 
ɬɨɜɚɪɨɦ, ɩɪɢɱɟɦ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɞɨɪɨɝɢɯ Д1Ж, ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ 
ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ, ɧɨ ɧɟ ɪɟɲɟɧɧɨɣ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɩɪɨɛɥɟɦɨɣ. Ɉɞɧɨ ɢɡ ɩɟɪɫɩɟɤ-
ɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɫɮɨɪɦɢɪɨɜɚɥɢ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɫɬɟɝɚɧɨ-
ɝɪɚɮɢɢ Д2-6Ж, ɨɫɨɛɟɧɧɨɫɬɶɸ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɫɤɪɵɜɚɟɦɨɟ ɫɨɨɛɳɟɧɢɟ, ɢɥɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ (Ⱦɂ), ɜɫɬɪɚɢɜɚɟɬɫɹ ɜ ɧɟɤɨɬɨɪɵɣ ɨɛɴɟɤɬ, ɧɟ ɩɪɢɜɥɟɤɚɸɳɢɣ 
ɜɧɢɦɚɧɢɟ, ɢɥɢ ɤɨɧɬɟɣɧɟɪ, ɤɨɬɨɪɵɣ ɡɚɬɟɦ ɨɬɤɪɵɬɨ ɩɟɪɟɫɵɥɚɟɬɫɹ ɚɞɪɟɫɚɬɭ ɩɨ ɤɚɧɚɥɭ 
ɫɜɹɡɢ ɢɥɢ ɯɪɚɧɢɬɫɹ ɜ ɬɚɤɨɦ ɜɢɞɟ.  

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɫɨɡɞɚɧɨ ɦɧɨɝɨ ɦɟɬɨɞɨɜ ɫɨɤɪɵɬɢɹ ɢɧɮɨɪɦɚɰɢɢ ɜ ɪɚɡɧɵɯ ɬɢɩɚɯ 
ɢ ɮɨɪɦɚɬɚɯ ɞɚɧɧɵɯ Д4, 7-9Ж, ɢ ɫɟɣɱɚɫ ɷɬɨɬ ɩɪɨɰɟɫɫ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɟɬɫɹ, ɩɨɫɤɨɥɶɤɭ, ɯɨɬɹ 
ɫɨɜɪɟɦɟɧɧɵɟ ɤɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɞɚɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɲɢɪɨɤɨ-
ɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɪɢɩɬɨɝɪɚɮɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ, ɞɥɹ ɪɹɞɚ ɩɪɢɤɥɚɞ-
ɧɵɯ ɡɚɞɚɱ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɪɢɩɬɨɝɪɚɮɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɧɟɞɨɫɬɚɬɨɱɧɨ 
Д7Ж. 

ɉɪɨɰɟɫɫ ɩɨɝɪɭɠɟɧɢɹ Ⱦɂ ɜ ɤɨɧɬɟɣɧɟɪ, ɢɥɢ ɨɫɧɨɜɧɨɟ ɫɨɨɛɳɟɧɢɟ (Ɉɋ), ɛɭɞɟɦ ɧɚɡɵ-
ɜɚɬɶ ɫɬɟɝɚɧɨɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ (ɋɉ), ɚ ɪɟɡɭɥɶɬɚɬ ɋɉ – ɫɬɟɝɚɧɨɫɨɨɛɳɟɧɢɟɦ (ɋɋ). Ⱦɥɹ 
ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɜɟɡɞɟ ɧɢɠɟ ɤɚɤ Ɉɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɧɨɯɪɨɦɧɨɟ ɰɢɮɪɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ 
(ɐɂ), ɚ ɤɚɤ Ⱦɂ – ɫɮɨɪɦɢɪɨɜɚɧɧɚɹ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɛɢɧɚɪɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ. 

Ʉ ɥɸɛɨɦɭ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɦɭ ɚɥɝɨɪɢɬɦɭ (ɋȺ) ɜɵɞɜɢɝɚɟɬɫɹ ɪɹɞ ɬɪɟɛɨɜɚɧɢɣ, 
ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɜɚɠɧɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɬɪɟɛɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɩɪɟɞɧɚɦɟɪɟɧɧɵɦ 
(ɧɟɩɪɟɞɧɚɦɟɪɟɧɧɵɦ) ɚɬɚɤɚɦ Д2, 7, 8Ж. ɋɨɝɥɚɫɧɨ Д4Ж, ɋȺ ɧɚɡɨɜɟɦ ɭɫɬɨɣɱɢɜɵɦ (ɧɟɭɫɬɨɣ-
ɱɢɜɵɦ), ɟɫɥɢ ɫɮɨɪɦɢɪɨɜɚɧɧɨɟ ɢɦ ɋɋ ɹɜɥɹɟɬɫɹ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɵɦ (ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ) ɤ 
ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ.  
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ɋɨɡɞɚɧɢɸ ɭɫɬɨɣɱɢɜɵɯ ɚɥɝɨɪɢɬɦɨɜ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɩɟɱɚɬɢ ɭɞɟɥɟɧɨ ɞɨɫɬɚɬɨɱɧɨ 
ɜɧɢɦɚɧɢɹ, ɨɞɧɚɤɨ ɜɨɩɪɨɫ ɫɨɡɞɚɧɢɹ ɋȺ, ɭɫɬɨɣɱɢɜɵɯ ɤ ɚɬɚɤɟ ɫɠɚɬɢɟɦ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 
ɱɪɟɡɜɵɱɚɣɧɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɛɥɚɝɨɞɚɪɹ ɩɨɩɭɥɹɪɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɨɪɦɚɬɨɜ ɫ 
ɩɨɬɟɪɹɦɢ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɰɢɮɪɨɜɵɯ ɫɢɝɧɚɥɨɜ (ɜ ɱɚɫɬɧɨɫɬɢ ɐɂ), ɨɫɬɚɟɬɫɹ 
ɚɤɬɭɚɥɶɧɵɦ ɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɜɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɋȺ ɬɚɤɨɝɨ ɩɥɚɧɚ 
ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨɝɪɭɠɟɧɢɟ Ⱦɂ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɤɨɧɬɟɣɧɟɪɚ ɢ, ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɟɫɩɟ-
ɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɋɋ, ɜɵɞɟɪɠɢɜɚɸɬ ɥɢɲɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɫɠɚɬɢɟ Д2, 3, 10, 
11Ж. ɂ ɯɨɬɹ ɜ ɧɟɤɨɬɨɪɵɯ ɪɚɛɨɬɚɯ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɜ Д11Ж, ɞɟɤɥɚɪɢɪɭɟɬɫɹ ɞɨɫɬɢɠɟɧɢɟ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɚɥɝɨɪɢɬɦɚ ɤ ɫɠɚɬɢɸ ɞɥɹ ɥɸɛɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɚɱɟɫɬɜɚ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɛɨɫɧɨɜɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɟɝɨ ɪɚɛɨɬɵ ɧɚ 
10 ɐɂ ɜɵɝɥɹɞɹɬ ɧɟɭɛɟɞɢɬɟɥɶɧɨ.  

ɉɨɫɤɨɥɶɤɭ ɚɬɚɤɚ ɫɠɚɬɢɟɦ ɧɚ ɋɋ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɢɞɨɜ ɜɨɡɦɭɳɚɸɳɢɯ ɜɨɡɞɟɣ-
ɫɬɜɢɣ, ɫɪɚɜɧɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɋȺ ɤ ɚɬɚɤɟ ɫɠɚɬɢɟɦ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ, ɫɪɚɜ-
ɧɢɜɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɮɨɪɦɢɪɭɟɦɵɯ ɢɦɢ ɋɋ, ɢɫɩɨɥɶ-
ɡɭɹ ɩɨɞɯɨɞ, ɩɪɟɞɥɨɠɟɧɧɵɣ ɚɜɬɨɪɨɦ ɪɚɧɟɟ ɜ Д12Ж, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɬɟɨɪɢɢ ɜɨɡɦɭɳɟɧɢɣ ɢ 
ɦɚɬɪɢɱɧɨɦ ɚɧɚɥɢɡɟ. ɋɥɨɠɧɨɫɬɶ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 
ɱɬɨ ɨɧ ɧɨɫɢɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɤɚɱɟɫɬɜɟɧɧɵɣ ɯɚɪɚɤɬɟɪ. ȿɝɨ ɪɚɡɜɢɬɢɟɦ ɫɬɚɥɢ ɩɨɫɥɟɞɭ-
ɸɳɢɟ ɪɚɛɨɬɵ, ɜ ɱɚɫɬɧɨɫɬɢ, Д13Ж, ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɬɨɪɵɯ ɹɜɢɥɨɫɶ ɫɨɡɞɚɧɢɟ ɦɟɬɨɞɚ ɤɨɥɢ-
ɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɋȺ ɤ ɩɪɨɢɡɜɨɥɶɧɵɦ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, 
ɨɫɧɨɜɨɣ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɨɛɴɟɦɚ ɡɚɳɢɳɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɋɋ, ɩɪɨɜɨɞɢɦɚɹ 
ɫ ɭɱɟɬɨɦ ɜɨɡɦɭɳɟɧɢɣ ɫɢɧɝɭɥɹɪɧɵɯ ɜɟɤɬɨɪɨɜ (ɋɇȼ) ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɚɬɪɢɰ Ɉɋ ɩɪɢ 
ɋɉ. Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɩɪɨɰɟɫɫɚ ɋɉ ɞɚɧɚ ɧɚ ɪɢɫ. 1, ɝɞɟ 3,1, iui , – ɋɇȼ 

ɦɚɬɪɢɰɵ (ɩɨɞɦɚɬɪɢɰɵ) Ɉɋ, ɚ 3,1, iu i , – ɋɇȼ ɋɋ. Ɉɞɧɚɤɨ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ 
ɹɜɥɹɟɬɫɹ «ɫɥɢɲɤɨɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ», ɨɧ ɧɟ ɭɱɢɬɵɜɚɟɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɤɪɟɬɧɨɝɨ 
ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ – ɫɠɚɬɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɰɟɧɤɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɋɋ ɱɟɪɟɡ 
ɨɰɟɧɤɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɨɡɦɭɳɟɧɧɵɯ ɜ ɯɨɞɟ ɋɉ ɋɇȼ ɜɵɡɵɜɚɟɬ ɡɚɬɪɭɞɧɟɧɢɟ, 
ɩɨɫɤɨɥɶɤɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɋɇȼ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɦɚɬɪɢɰɵ ɪɚɡɥɢɱɧɚ ɢ ɡɚɜɢɫɢɬ ɨɬ 
ɨɬɞɟɥɟɧɧɨɫɬɟɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɢɧɝɭɥɹɪɧɵɯ ɱɢɫɟɥ (ɋɇɑ) Д4, 13Ж. Ȼɨɥɟɟ ɩɪɟɞɩɨɱɬɢ-
ɬɟɥɶɧɵɦ ɢ ɠɟɥɚɟɦɵɦ ɹɜɥɹɟɬɫɹ ɫɜɟɞɟɧɢɟ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɋȺ ɤ ɥɨɤɚɥɢɡɚɰɢɢ ɜɨɡɦɭ-
ɳɟɧɢɣ ɬɨɥɶɤɨ ɋɇɑ, ɩɪɨɢɡɨɲɟɞɲɢɯ ɜ ɯɨɞɟ ɋɉ, ɜ ɫɢɥɭ ɢɯ ɯɨɪɨɲɟɣ ɨɛɭɫɥɨɜɥɟɧɧɨɫɬɢ 
Д14Ж. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɬɭɚɥɶɧɵɦ ɨɫɬɚɟɬɫɹ ɩɨɢɫɤ ɧɨɜɵɯ ɩɭɬɟɣ ɢ ɩɨɞɯɨɞɨɜ ɤ ɩɪɢɧɰɢɩɢ-
ɚɥɶɧɨɦɭ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɋȺ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɫɠɚɬɢɸ, ɤɨɬɨɪɭɸ ɞɚɥɟɟ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɩɪɨɛɥɟɦɨɣ ɫɠɚɬɢɹ (ɉɋ). 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

ȼ Д14Ж ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɢɢ ɜɨɡɦɭɳɟɧɢɣ ɢ ɦɚɬɪɢɱɧɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɨɛɳɢɣ 
ɩɨɞɯɨɞ ɤ ɚɧɚɥɢɡɭ ɫɨɫɬɨɹɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 
(ɈɉȺɂɋ), ɜ ɱɚɫɬɧɨɫɬɢ, ɫɢɫɬɟɦ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ, ɨɫɧɨɜɧɚɹ ɢɞɟɹ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚ-
ɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ.  

ɉɪɨɢɡɜɨɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 
(ɢɥɢ ɨɬɞɟɥɶɧɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɤɨɧɬɟɣɧɟɪ, ɋɋ), ɮɨɪɦɚɥɢɡɭɟɬɫɹ ɜ ɜɢɞɟ ɞɜɭɦɟɪɧɨɣ 
ɦɚɬɪɢɰɵ (ɤɨɧɟɱɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɞɜɭɦɟɪɧɵɯ ɦɚɬɪɢɰ), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɜɟɫɬɢ ɚɧɚɥɢɡ 
ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɤ ɚɧɚɥɢɡɭ ɫɜɨɣɫɬɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɚɬɪɢɰ. Ⱦɥɹ ɩɪɨɫɬɨɬɵ ɢɡɥɨ-
ɠɟɧɢɹ, ɧɟ ɨɝɪɚɧɢɱɢɜɚɹ ɩɪɢ ɷɬɨɦ ɨɛɳɧɨɫɬɢ ɪɚɫɫɭɠɞɟɧɢɣ, ɜ ɤɚɱɟɫɬɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ ɩɪɨɢɡɜɨɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɜɭɦɟɪɧɚɹ nm -
ɦɚɬɪɢɰɚ F . Ɋɟɡɭɥɶɬɚɬ ɥɸɛɵɯ ɞɟɣɫɬɜɢɣ, ɩɪɨɢɡɜɨɞɢɦɵɯ ɧɚɞ ɫɢɫɬɟɦɨɣ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ 
ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ ɜɨɡɦɭɳɟɧɢɟ F  ɦɚɬɪɢɰɵ F , ɫɚɦɢ ɞɟɣɫɬɜɢɹ – ɜɨɡɦɭɳɚɸɳɢɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ F , ɚ ɡɚɞɚɱɚ ɥɸɛɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɢɫɬɟɦɵ, ɬ.ɟ. ɝɟɧɟɪɚɰɢɢ ɧɨɜɨɣ, ɞɥɹ 
ɤɨɬɨɪɨɣ ɫɬɚɪɚɹ ɹɜɥɹɟɬɫɹ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ, – ɷɬɨ ɡɚɞɚɱɚ ɩɨɥɭɱɟɧɢɹ ɜɨɡɦɭɳɟɧɧɨɣ 
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ɦɚɬɪɢɰɵ ɞɥɹ ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɵ F , ɩɪɢɱɟɦ ɪɟɡɭɥɶɬɢɪɭɸɳɚɹ ɦɚɬɪɢɰɚ ɨɱɟɜɢɞɧɨ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɨɨɬɧɨɲɟɧɢɸ: FFF  , ɝɞɟ  FПF  , ɬ.ɟ. F  ɹɜɥɹɟɬɫɹ ɧɟɤɨɬɨɪɨɣ 
ɮɭɧɤɰɢɟɣ ɦɚɬɪɢɰɵ F . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɤɚɱɟɫɬɜɟ ɧɚɛɨɪɚ ɮɨɪɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, 
ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɸɳɢɯ ɢ ɜɫɟɫɬɨɪɨɧɧɟ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ, 
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɸɛɨɣ ɢɡ ɧɚɛɨɪɨɜ, ɤɨɬɨɪɵɣ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɬ ɩɪɨɢɡɜɨɥɶɧɭɸ 
ɞɜɭɦɟɪɧɭɸ ɦɚɬɪɢɰɭ – ɩɨɥɧɵɯ ɧɚɛɨɪɨɜ ɩɚɪɚɦɟɬɪɨɜ Д15Ж. Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ ɧɚɛɨɪɨɜ, 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɤɨɬɨɪɨɝɨ ɩɨɞɪɨɛɧɨ ɨɛɫɭɠɞɚɸɬɫɹ ɜ Д14Ж, ɹɜɥɹɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɋɇɑ ɢ 
ɋɇȼ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɩɨɦɨɳɢ ɧɨɪɦɚɥɶɧɨɝɨ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɦɚɬɪɢɰɵ, 
ɨɬɜɟɱɚɸɳɟɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɢɫɬɟɦɟ.  

 

 
Ɋɢɫ. 1. Ɏɨɪɦɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɚ ɫɬɟɝɚɧɨɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
 

Ʌɸɛɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɜɨɡɦɭɬɢɬ ɟɟ ɦɚɬɪɢɰɭ F , 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ ɜɨɡɦɭɬɢɬ ɟɟ ɋɇɑ ɢ ɋɇȼ, ɚ ɡɧɚɱɢɬ ɥɸɛɨɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɋɉ, ɩɪɟɞɫɬɚɜɢɦɨ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɨɡɦɭɳɟɧɢɣ ɋɇɑ 
ɢ (ɢɥɢ) ɋɇȼ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɚɬɪɢɰɵ (ɦɚɬɪɢɰ). ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ 
ɫɜɟɫɬɢ ɡɚɞɚɱɭ ɚɧɚɥɢɡɚ ɩɪɨɰɟɫɫɚ ɫɬɟɝɚɧɨɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɤ ɚɧɚɥɢɡɭ ɜɨɡɦɭɳɟɧɢɣ ɋɇɑ ɢ 
ɋɇȼ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɚɬɪɢɰɵ (ɦɚɬɪɢɰ) ɤɨɧɬɟɣɧɟɪɚ (ɋɋ), ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɪɚɫɫɦɚɬ-
ɪɢɜɚɟɦɨɣ ɨɛɥɚɫɬɢ ɫɢɝɧɚɥɚ, ɤɨɧɤɪɟɬɢɤɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɋȺ ɢɥɢ ɩɪɟɞɩɪɢɧɹɬɨɣ ɚɬɚɤɢ Д4Ж.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨ ɪɟɡɭɥɶɬɚɬɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ (ɜ 
ɱɚɫɬɧɨɫɬɢ, ɫɬɟɝɚɧɨɫɢɫɬɟɦɵ), ɟɟ ɫɜɨɣɫɬɜɚɯ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɦɨɠɧɨ ɫɭɞɢɬɶ ɩɨ 
ɯɚɪɚɤɬɟɪɧɵɦ ɨɫɨɛɟɧɧɨɫɬɹɦ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɨɡɦɭɳɟɧɢɣ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɸɳɢɯ ɟɟ 
ɩɚɪɚɦɟɬɪɨɜ – ɋɇɑ ɢ ɋɇȼ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɚɬɪɢɰɵ (ɦɚɬɪɢɰ). ɗɬɨ ɭɬɜɟɪɠɞɟɧɢɟ 
ɹɜɥɹɟɬɫɹ ɤɪɚɟɭɝɨɥɶɧɵɦ ɤɚɦɧɟɦ ɞɥɹ ɪɚɡɪɚɛɨɬɨɤ, ɩɪɟɞɥɨɠɟɧɧɵɯ ɜ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ. 

Цɟɥɶю ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɞɨɫɬɚɬɨɱɧɵɯ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɋȺ ɤ ɚɬɚɤɟ ɫɠɚɬɢɟɦ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɧɚɞɟɠɧɨɫɬɢ 
ɜɨɫɩɪɢɹɬɢɹ ɮɨɪɦɢɪɭɟɦɨɝɨ ɋɋ ɩɭɬɟɦ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɨɝɨ ɨɛɳɟɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɉɋ ɧɚ ɨɫɧɨɜɟ ɚɞɚɩɬɚɰɢɢ ɈɉȺɂɋ ɜ ɨɛɥɚɫɬɶ ɫɬɟɝɚɧɨɝɪɚɮɢɢ, ɱɬɨ ɞɚɫɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɥɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ 
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ɋȺ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɫɠɚɬɢɸ ɢ ɮɨɪɦɚɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɋȺ ɜ ɫɥɭɱɚɟ ɟɝɨ ɧɟɭɫɬɨɣɱɢɜɨɫɬɢ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡаɞаɱɢ: 
1) ȼɵɞɟɥɢɬɶ ɢɡ ɫɨɜɨɤɭɩɧɨɫɬɢ ɮɨɪɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɪɟɡɭɥɶɬɚɬ 

ɋɉ, – ɋɇɑ (ɋɇȼ) ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɚɬɪɢɰ, ɨɬɜɟɱɚɸɳɢɯ Ɉɋ, ɧɚɢɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɶ-
ɧɵɟ ɤ ɨɩɟɪɚɰɢɢ ɫɠɚɬɢɹ; 

2) ɉɨɥɭɱɢɬɶ ɮɨɪɦɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɚ ɫɠɚɬɢɹ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɜɨɡɦɭɳɟɧɢɣ ɋɇɑ (ɋɇȼ) ɦɚɬɪɢɰ ɐɂ. 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ 

Ʉɨɧɤɪɟɬɢɡɢɪɭɟɦ ɩɨɧɹɬɢɟ ɋȺ, ɭɫɬɨɣɱɢɜɨɝɨ ɤ ɚɬɚɤɟ ɫɠɚɬɢɟɦ.  
Ɉɛɳɚɹ ɫɯɟɦɚ ɫɠɚɬɢɹ (ɫ ɩɨɬɟɪɹɦɢ) ɞɥɹ ɐɂ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɧɚ ɫɟɝɨɞɧɹ ɫɬɚɧɞɚɪɬɚɯ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ ɫɬɚɧɞɚɪɬɟ JPEG, ɫɨɫɬɨɢɬ ɢɡ 
ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɲɚɝɨɜ:  

 ɨɬɨɛɪɚɠɟɧɢɟ ɜ ɱɚɫɬɨɬɧɭɸ ɨɛɥɚɫɬɶ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɪɚɡɛɢɟɧɢɹ ɦɚɬɪɢɰɵ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ 88 -ɛɥɨɤɢ;  

 ɤɜɚɧɬɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɱɚɫɬɨɬɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ;  
 ɷɧɬɪɨɩɢɣɧɨɟ ɤɨɞɢɪɨɜɚɧɢɟ.  
ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɚɝɢ, ɨɛɪɚɬɧɵɟ ɤ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɜɵɲɟ, ɜ 

ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ Д15Ж.  
ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɧɤɪɟɬɢɤɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɫɠɚɬɢɹ ɨɬɦɟɬɢɦ, ɱɬɨ ɜ 

ɫɢɥɭ ɫɩɟɰɢɮɢɤɢ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɡɪɟɧɢɹ ɫɠɚɬɢɟ ɩɪɨɢɫɯɨɞɢɬ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɟɝɨ 
ɪɟɡɭɥɶɬɚɬ ɩɪɢɜɨɞɢɬ ɤ ɢɫɤɥɸɱɟɧɢɸ ɢɡ ɫɢɝɧɚɥɚ ɟɝɨ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ (ɚ ɜɨɡɦɨɠɧɨ, ɢ 
ɫɪɟɞɧɟɱɚɫɬɨɬɧɵɯ) ɫɨɫɬɚɜɥɹɸɳɢɯ ɡɚ ɫɱɟɬ ɨɛɧɭɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ. 
ȼ ɫɢɥɭ ɷɬɨɝɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢɡɥɨɠɟɧɢɹ, ɧɢɤɚɤ ɧɟ ɨɝɪɚɧɢɱɢɜɚɹ ɨɛɳɧɨɫɬɢ 
ɪɚɫɫɭɠɞɟɧɢɣ, ɜɟɡɞɟ ɧɢɠɟ ɚɬɚɤɚ ɫɠɚɬɢɟɦ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ ɋɋ, ɦɨɞɟɥɢɪɭɟɬɫɹ ɩɭɬɟɦ 
ɫɨɯɪɚɧɟɧɢɹ ɷɬɨɝɨ ɋɋ ɜ ɨɞɧɨɦ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 
ɮɨɪɦɚɬɨɜ – ɮɨɪɦɚɬɟ JPEG ɫ ɩɨɬɟɪɹɦɢ, ɨɫɧɨɜɚɧɧɨɦ ɧɚ ɞɢɫɤɪɟɬɧɨɦ ɤɨɫɢɧɭɫɧɨɦ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ. 

ȼ ɫɢɥɭ ɫɩɟɰɢɮɢɤɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ ɧɟ ɢɦɟɟɬ ɫɦɵɫɥɚ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫɠɚɬɢɟ ɫ ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɪɨɢɡɜɨɥɶɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ, ɩɨɫɤɨɥɶɤɭ ɩɨɫɥɟ 
ɩɪɨɜɟɞɟɧɧɨɣ ɧɚ ɋɋ ɚɬɚɤɢ ɧɚɞɟɠɧɨɫɬɶ ɜɨɫɩɪɢɹɬɢɹ ɷɬɨɝɨ ɋɋ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɪɭɲɟɧɚ 
Д2Ж. 

ɍɱɢɬɵɜɚɹ Д16Ж, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɚɪɢɚɧɬɵ JPEG-ɫɠɚɬɢɹ ɐɂ, 
ɤɨɬɨɪɨɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɪɟɞɟ AdobО PСШЭШsСШЩ ɫ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɚɱɟɫɬɜɚ 

ж12,11,10,9,8дQ  (ɞɥɹ ɦɟɧɶɲɢɯ ɡɧɚɱɟɧɢɣ Q  ɧɚɞɟɠɧɨɫɬɶ ɜɨɫɩɪɢɹɬɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ 
ɩɭɬɟɦ ɫɭɛɴɟɤɬɢɜɧɨɝɨ ɪɚɧɠɢɪɨɜɚɧɢɹ, ɦɨɠɟɬ ɧɚɪɭɲɚɬɶɫɹ). ɗɮɮɟɤɬɢɜɧɨɫɬɶ 
ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɋȺ ɨɰɟɧɢɜɚɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɨɛɴɟɦɚ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
(Ɉȼɂ), ɤɨɬɨɪɵɣ ɜɵɱɢɫɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ  
kppp ,...,, 21 , ж1,0дip , ki ,...,1 , – ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɨɬɜɟɱɚɟɬ 

ɜɫɬɪɚɢɜɚɟɦɨɦɭ ɫɟɤɪɟɬɧɨɦɭ ɫɨɨɛɳɟɧɢɸ; 

kppp ,...,, 21 , ж1,0дip , ki ,...,1 , – ɞɟɤɨɞɢɪɨɜɚɧɧɨɟ ɢɡ ɋɋ ɫɟɤɪɟɬɧɨɟ ɫɨɨɛɳɟɧɢɟ; 
  – ɨɩɟɪɚɰɢɹ ɥɨɝɢɱɟɫɤɨɝɨ ɢɫɤɥɸɱɚɸɳɟɝɨ ɂɅɂ.  
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ɉɨɫɤɨɥɶɤɭ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɦɨɦɟɧɬɚ ɧɢɝɞɟ ɜ ɨɬɤɪɵɬɨɣ ɩɟɱɚɬɢ ɧɟ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ 
ɨɞɧɨɡɧɚɱɧɚɹ ɬɨɱɧɚɹ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɜɟɥɢɱɢɧɵ, ɤɚɤɢɦ-ɥɢɛɨ ɨɛɪɚɡɨɦ ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɋȺ, ɞɥɹ ɤɨɬɨɪɨɣ ɚɥɝɨɪɢɬɦ ɦɨɠɧɨ ɧɚɡɵɜɚɬɶ ɭɫɬɨɣɱɢɜɵɦ 
ɤ ɨɩɟɪɚɰɢɢ ɫɠɚɬɢɹ (ɱɚɳɟ ɜɫɟɝɨ ɬɚɤɚɹ ɨɰɟɧɤɚ ɧɨɫɢɬ ɧɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ, ɚ ɤɚɱɟɫɬɜɟɧɧɵɣ 
ɯɚɪɚɤɬɟɪ), ɭɫɥɨɜɢɦɫɹ ɫɱɢɬɚɬɶ ɋȺ ɭɫɬоɣɱɢвɵɦ ɤ ɫɠɚɬɢɸ, ɟɫɥɢ Ɉȼɂ ɩɨɫɥɟ ɚɬɚɤɢ ɧɚ ɋɋ ɫ 

ж12,11,10,9,8дQ , ɨɤɚɠɟɬɫɹ ɧɟ ɦɟɧɶɲɟ 75% ɞɥɹ 8Q . Ɉȼɂ ɹɜɥɹɟɬɫɹ ɱɢɫɥɟɧɧɨɣ 
ɨɰɟɧɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɋȺ.  

ɉɨɫɥɟɞɧɢɣ ɲɚɝ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɐɂ ɩɨɫɥɟ ɫɠɚɬɢɹ ɜɨɡɜɪɚɳɚɟɬ ɟɝɨ ɢɡ ɱɚɫɬɨɬɧɨɣ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɨɛɥɚɫɬɶ. ɉɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɥɭɱɚɟɦɨɣ ɦɚɬɪɢɰɵ ɛɭɞɭɬ ɢɦɟɬɶ 
ɜɟɳɟɫɬɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɯɨɞɢɬɶ ɡɚ ɝɪɚɧɢɰɵ ɦɧɨɠɟɫɬɜɚ Ж255,0Д . 
Ɋɟɡɭɥɶɬɚɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɚ ɷɬɨɣ ɫɬɚɞɢɢ ɧɚɡɨɜɟɦ ɱɚɫɬɢɱɧɵɦ (ɑȼ). Ɉɤɨɧɱɚɬɟɥɶɧɨɟ, ɢɥɢ 
ɩɨɥɧɨɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ (ɉȼ) ɐɂ ɛɭɞɟɬ ɩɨɥɭɱɟɧɨ ɩɨɫɥɟ ɨɤɪɭɝɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɹɪɤɨɫɬɢ 
ɞɨ ɰɟɥɵɯ ɢ ɜɜɟɞɟɧɢɹ ɢɯ ɜ ɝɪɚɧɢɰɵ 0...255.  

ɉɪɨɰɟɫɫ ɤɜɚɧɬɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɨɛɧɭɥɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɨɬɜɟɱɚɸɳɢɯ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɜɵɫɨɤɢɦ ɱɚɫɬɨɬɚɦ ɫɢɝɧɚɥɚ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɢ ɩɪɨɢɫɯɨɞɢɬ ɫɠɚɬɢɟ. ɇɨ ɩɪɢ 
ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɦ ɤɨɷɮɮɢɰɢɟɧɬɟ ɫɠɚɬɢɹ ɜɨɡɦɨɠɧɨ ɨɛɧɭɥɟɧɢɟ ɢ ɫɪɟɞɧɟɱɚɫɬɨɬɧɵɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɩɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ ɩɨɝɪɭɠɟɧɢɹ Ⱦɂ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɱɚɫɬɨɬɧɨɝɨ 
ɫɩɟɤɬɪɚ, ɨ ɱɟɦ ɝɨɜɨɪɢɥɨɫɶ ɜɵɲɟ, ɮɨɪɦɢɪɭɟɬ ɋɋ, ɤɨɬɨɪɨɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɦɨɠɟɬ 
ɜɵɞɟɪɠɢɜɚɬɶ ɥɢɲɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɫɠɚɬɢɟ. 

ɉɭɫɬɶ F  – nm -ɦɚɬɪɢɰɚ ɤɨɧɬɟɣɧɟɪɚ. Ⱦɥɹ F  ɫɭɳɟɫɬɜɭɟɬ ɧɨɪɦɚɥɶɧɨɟ ɫɢɧɝɭɥɹɪ-
ɧɨɟ ɪɚɡɥɨɠɟɧɢɟ Д14Ж: TVUF  , ɝɞɟ VU ,  – ɨɪɬɨɝɨɧɚɥɶɧɵɟ ɦɚɬɪɢɰɵ ɪɚɡɦɟɪɚ nm  ɢ 

nn  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɬɨɥɛɰɵ nuu ,...,1  ɦɚɬɪɢɰɵ U , ɧɚɡɵɜɚɟɦɵɟ ɥɟɜɵɦɢ ɋɇȼ, ɥɟɤɫɢɤɨ-
ɝɪɚɮɢɱɟɫɤɢ ɩɨɥɨɠɢɬɟɥɶɧɵ Д14Ж (ɫɬɨɥɛɰɵ nvv ,...,1  ɦɚɬɪɢɰɵ V  ɧɚɡɵɜɚɸɬ ɩɪɚɜɵɦɢ ɋɇȼ 
ɦɚɬɪɢɰɵ F ); ),...,( 1 ndiag  , 0...1  n  – ɫɢɧɝɭɥɹɪɧɵɟ ɱɢɫɥɚ (ɋɇɑ);  iii vu ,,  
ɧɚɡɵɜɚɟɬɫɹ ɫɢɧɝɭɥɹɪɧɨɣ ɬɪɨɣɤɨɣ F . ȼ Д14Ж ɩɨɤɚɡɚɧɨ, ɱɬɨ ɧɟɜɵɪɨɠɞɟɧɧɚɹ ɦɚɬɪɢɰɚ 
ɢɦɟɟɬ ɟɞɢɧɫɬɜɟɧɧɨɟ ɧɨɪɦɚɥɶɧɨɟ ɫɢɧɝɭɥɹɪɧɨɟ ɪɚɡɥɨɠɟɧɢɟ, ɟɫɥɢ ɟɟ ɋɇɑ ɩɨɩɚɪɧɨ 
ɪɚɡɥɢɱɧɵ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶɫɹ ɜ ɮɨɪɦɟ ɜɧɟɲɧɢɯ ɩɪɨɢɡɜɟɞɟɧɢɣ: 
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T
kkkk vuS   (1) 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Д17Ж ɧɚɡɨɜɟɦ k-ɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢɡɨɛɪɚɠɟɧɢɹ F . 
ȼ Д17Ж ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɨɝɨ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ 

ɭɫɬɚɧɨɜɥɟɧɨ: k-ɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ (1) ɢɡɨɛɪɚɠɟɧɢɹ, ɨɬɜɟɱɚɸɳɢɟ ɫɢɧɝɭɥɹɪɧɵɦ ɬɪɨɣɤɚɦ ɫ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɋɇɑ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɧɢɡɤɨɱɚɫɬɨɬɧɵɦ ɫɨɫɬɚɜɥɹ-
ɸɳɢɦ ɫɢɝɧɚɥɚ; k-ɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɐɂ, ɨɬɜɟɱɚɸɳɢɟ ɬɪɨɣɤɚɦ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ 
(ɫɪɟɞɧɢɦɢ ɩɨ ɜɟɥɢɱɢɧɟ) ɋɇɑ, ɧɟɫɭɬ ɜ ɫɟɛɟ, ɜ ɨɫɧɨɜɧɨɦ, ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ 
(ɫɪɟɞɧɟɱɚɫɬɨɬɧɵɟ) ɫɨɫɬɚɜɥɹɸɳɢɟ.  

Ɋɟɡɭɥɶɬɚɬ ɫɠɚɬɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Д15Ж – ɷɬɨ ɨɛɧɭɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢ 
ɜɵɫɨɤɢɯ (ɢ ɜɨɡɦɨɠɧɨ ɫɪɟɞɧɢɯ) ɱɚɫɬɨɬɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɐɂ. ɉɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɈɉȺɂɋ ɫɠɚɬɢɟ, ɤɚɤ ɢ ɥɸɛɨɟ ɞɪɭɝɨɟ ɜɨɡɦɭɳɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ, 
ɮɨɪɦɚɥɶɧɨ ɩɪɟɞɫɬɚɜɢɦɨ ɜ ɜɢɞɟ ɜɨɡɦɭɳɟɧɢɹ ɫɢɧɝɭɥɹɪɧɵɯ ɬɪɨɟɤ, ɝɥɚɜɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ 
ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɨɛɧɭɥɟɧɢɟ ɧɚɢɦɟɧɶɲɢɯ (ɢ ɜɨɡɦɨɠɧɨ ɫɪɟɞɧɢɯ) ɩɨ ɜɟɥɢɱɢɧɟ ɋɇɑ, ɱɬɨ 
ɩɪɢɜɟɞɟɬ ɤ ɭɞɚɥɟɧɢɸ ɢɡ F  k-ɯ ɫɨɫɬɚɜɥɹɸɳɢɯ (1), ɝɞɟ k  ɢɦɟɟɬ ɡɧɚɱɟɧɢɹ ɪɚɜɧɵɟ ɢɥɢ 
ɛɥɢɡɤɢɟ ɤ n  (ɜɩɥɨɬɶ ɞɨ ɫɪɚɜɧɢɦɵɯ ɫ 2n ), ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ Д18Ж. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɨ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ 2. 

ɇɚɢɛɨɥɶɲɟɟ ɋɇɑ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɨɡɦɭɳɚɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɫɠɚɬɢɹ. ɗɬɨ ɧɟ 
ɫɥɭɱɚɣɧɨ. ɋɢɧɝɭɥɹɪɧɵɟ ɬɪɨɣɤɢ, ɨɬɜɟɱɚɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɵɦ ɋɇɑ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ, 
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ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɧɢɡɤɨɱɚɫɬɨɬɧɵɦ ɫɨɫɬɚɜɥɹɸɳɢɦ ɫɢɝɧɚɥɚ, ɚ ɡɧɚɱɢɬ ɹɜɥɹɸɬɫɹ ɧɚɢɦɟɧɟɟ 
ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɫɠɚɬɢɸ, ɱɬɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɪɟɲɚɟɬ ɡɚɞɚɱɭ 1. 

Ʌɸɛɨɟ ɋɉ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɈɉȺɂɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɜɨɡɦɭɳɟɧɢɣ 
ɋɇɑ (ɋɇȼ) ɦɚɬɪɢɰɵ ɤɨɧɬɟɣɧɟɪɚ F  (ɢɥɢ ɟɟ ɩɨɞɦɚɬɪɢɰ). ɍɱɢɬɵɜɚɹ, ɱɬɨ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɜ ɪɚɛɨɬɟ ɡɚɞɚɱɚ ɫɜɹɡɚɧɚ ɫ ɩɪɨɰɟɫɫɨɦ ɫɠɚɬɢɹ, ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɬɨɪɨɝɨ 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɡɛɢɟɧɢɟ ɦɚɬɪɢɰɵ ɐɂ ɧɚ 88 -ɛɥɨɤɢ, ɪɟɡɭɥɶɬɚɬ ɋɉ 
ɮɨɪɦɚɥɢɡɭɟɦ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɟɣ ɜɨɡɦɭɳɟɧɢɣ ɋɇɑ (ɋɇȼ) ɛɥɨɤɨɜ Д4Ж. Ⱦɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ ɢɡ ɋɇɑ (ɋɇȼ) 88 -ɛɥɨɤɨɜ ɬɚɤɢɟ, 
ɜɨɡɦɭɳɟɧɢɹ ɤɨɬɨɪɵɯ ɜ ɯɨɞɟ ɋɉ ɨɛɟɫɩɟɱɚɬ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɨɥɭɱɚɟɦɨɝɨ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɋɋ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɜɨɡɦɭɳɚɸɳɟɦɭ ɜɨɡɞɟɣɫɬɜɢɸ – ɫɠɚɬɢɸ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɨɥɭɱɟɧɧɵɦ ɜɵɲɟ ɪɟɲɟɧɢɟɦ ɡɚɞɚɱɢ 1 ɪɟɡɭɥɶɬɚɬɨɦ ɋɉ ɛɟɡ ɭɱɟɬɚ ɜɢɡɭɚɥɶɧɵɯ 
ɢɫɤɚɠɟɧɢɣ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɋɋ, ɞɨɥɠɧɨ ɛɵɬɶ ɜɨɡɦɭɳɟɧɢɟ ɧɚɢɛɨɥɶɲɢɯ ɋɇɑ. Ɉɞɧɚɤɨ, 
ɢɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɋɇɑ ɜ ɛɥɨɤɚɯ ɜɫɟɝɨ ɧɚ 5-8%, ɜɨɡɦɭɳɟɧɢɟ 
ɤɨɬɨɪɨɝɨ ɜ ɯɨɞɟ ɋɉ ɨɱɟɜɢɞɧɨ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɠɟɥɚɟɦɵɦ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ, ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ ɹɜɧɵɯ ɚɪɬɟɮɚɤɬɨɜ ɧɚ ɐɂ. Ɍɚɤɨɣ 
ɠɟ ɩɨɪɹɞɨɤ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɜɬɨɪɨɝɨ ɩɨ ɜɟɥɢɱɢɧɟ ɋɇɑ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ 
ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɭɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɋɋ Д4Ж (ɪɢɫ. 2).  

  
ɚ ɛ 

 
ɜ 

 
Ɋɢɫ. 2. Ɋɟɡɭɥɶɬɚɬ ɜɨɡɦɭɳɟɧɢɹ ɋɇɑ ɛɥɨɤɨɜ ɦɚɬɪɢɰɵ ɐɂ: ɚ – ɢɫɯɨɞɧɨɟ ɐɂ; ɛ – 
ɜɨɡɦɭɳɟɧɢɸ ɩɨɞɜɟɪɝɧɭɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɋɇɑ ɛɥɨɤɚ; ɜ – ɜɨɡɦɭɳɟɧɢɸ ɩɨɞɜɟɪɝɧɭɬɨ 
ɜɬɨɪɨɟ ɩɨ ɜɟɥɢɱɢɧɟ ɋɇɑ ɛɥɨɤɚ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɦɟɟɬ ɦɟɫɬɨ ɫɥɟɞɭɸɳɟɟ ɭɬɜɟɪɠɞɟɧɢɟ. 
ɍɬɜɟɪɠɞɟɧɢɟ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɋȺ ɤ ɫɠɚɬɢɸ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ 

ɨɛɟɫɩɟɱɟɧɢɟɦ ɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɮɨɪɦɢɪɭɟɦɨɝɨ ɋɋ 
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ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɝɪɭɠɟɧɢɟ Ⱦɂ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɮɨɪɦɚɥɶɧɵɦ 
ɪɟɡɭɥɶɬɚɬɨɦ ɋɉ ɛɵɥɨ ɜɨɡɦɭɳɟɧɢɟ ɜɬɨɪɨɝɨ (ɢ ɜɨɡɦɨɠɧɨ ɬɪɟɬɶɟɝɨ) ɩɨ ɡɧɚɱɟɧɢɸ ɋɇɑ ɜ 
ɫɢɧɝɭɥɹɪɧɵɯ ɫɩɟɤɬɪɚɯ ɛɥɨɤɨɜ ɦɚɬɪɢɰɵ ɤɨɧɬɟɣɧɟɪɚ, ɩɨɥɭɱɟɧɧɵɯ ɩɨɫɥɟ ɟɟ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɪɚɡɛɢɟɧɢɹ. ȿɫɥɢ ɠɟ ɋɉ ɮɨɪɦɚɥɶɧɨ ɜɵɪɚɡɢɬɫɹ ɜ ɜɨɡɦɭɳɟɧɢɢ ɫɪɟɞɧɢɯ ɢ ɧɚɢɦɟɧɶɲɢɯ ɩɨ 
ɡɧɚɱɟɧɢɸ ɋɇɑ, ɬɨ (ɩɪɢ ɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɋɋ) 
ɬɚɤɨɣ ɋȺ ɨɤɚɠɟɬɫɹ ɧɟɭɫɬɨɣɱɢɜɵɦ ɤ ɫɠɚɬɢɸ. 

Ɂɚɦɟɱɚɧɢɟ 1. Ʉɚɤ ɩɪɚɜɢɥɨ, ɪɟɡɭɥɶɬɚɬ ɋɉ ɫɭɳɟɫɬɜɭɸɳɢɯ ɋȺ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ 
ɜɢɞɟ ɜɨɡɦɭɳɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɋɇɑ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɚɬɪɢɰɵ (ɦɚɬɪɢɰ): Ⱦɂ 
«ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ» ɩɨ ɜɫɟɦ ɫɨɫɬɚɜɥɹɸɳɢɦ ɫɢɧɝɭɥɹɪɧɨɝɨ ɫɩɟɤɬɪɚ. Ɍɚɤɚɹ ɤɚɪɬɢɧɚ ɛɭɞɟɬ 
ɧɚɛɥɸɞɚɬɶɫɹ, ɟɫɥɢ ɩɪɨɰɟɫɫ ɋɉ ɧɟ ɫɜɨɞɢɬɫɹ ɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ ɜɨɡɦɭɳɟɧɢɸ 
ɤɨɧɤɪɟɬɧɵɯ ɋɇɑ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɜ Д19Ж. ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɪɚɡɥɢɱɧɵɯ ɋȺ ɤ ɜɨɡɦɨɠɧɨɣ ɚɬɚɤɟ ɫɠɚɬɢɟɦ ɩɪɟɞɩɨɱɬɟɧɢɟ ɫɥɟɞɭɟɬ ɨɬɞɚɬɶ ɬɨɦɭ, ɤɨɬɨɪɵɣ 
ɜ ɯɨɞɟ ɋɉ ɛɨɥɟɟ ɨɫɬɚɥɶɧɵɯ ɋȺ ɜɨɡɦɭɬɢɬ ɦɚɤɫɢɦɚɥɶɧɵɟ ɋɇɑ. 

Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɢɫɬɢɧɧɨɫɬɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɝɨ ɭɬɜɟɪɠɞɟɧɢɹ 
ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɨɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɋȺ, ɤɨɬɨɪɵɣ ɫɱɢɬɚɟɬɫɹ 
ɭɫɬɨɣɱɢɜɵɦ ɤ ɚɬɚɤɟ ɫɠɚɬɢɟɦ ɢ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɫ ɩɨɞɨɛɧɵɦɢ ɜɧɨɜɶ 
ɫɨɡɞɚɜɚɟɦɵɦɢ ɢɥɢ ɦɨɞɢɮɢɰɢɪɭɟɦɵɦɢ ɚɥɝɨɪɢɬɦɚɦɢ Д10, 11Ж, – ɦɟɬɨɞ Ʉɨɯɚ (E. KШМС) ɢ 
ɀɚɨ (J. ГСКШ) (ɆɄɀ) Д3Ж. ɆɄɀ ɩɪɨɢɡɜɨɞɢɬ ɜɧɟɞɪɟɧɢɟ ɜ ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɢɫɤɪɟɬɧɨɝɨ 
ɤɨɫɢɧɭɫɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ (ȾɄɉ) ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɱɚɫɬɨɬɧɨɝɨ ɫɩɟɤɬɪɚ 88 -ɛɥɨɤɨɜ 
ɩɭɬɟɦ ɢɯ ɜɡɚɢɦɧɨɝɨ ɢɡɦɟɧɟɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ȾɄɉ, ɜɵɛɪɚɧɧɵɟ ɞɥɹ ɜɧɟɞɪɟɧɢɹ Ⱦɂ, 
ɡɚɞɚɸɬɫɹ ɫɜɨɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɜ 88 -ɦɚɫɫɢɜɟ –    2211 ,,, jiji  (ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɜ Д3Ж ɞɥɹ 
ɜɧɟɞɪɟɧɢɹ Ⱦɂ ɤɨɷɮɮɢɰɢɟɧɬɵ (5,4) ɢ (4,5)). ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ 
ɭɱɚɫɬɜɨɜɚɥɨ ɛɨɥɟɟ 200 ɐɂ ɜ ɮɨɪɦɚɬɟ TIF, ɩɪɨɜɨɞɢɥɫɹ ɜ ɫɪɟɞɟ MathWorks MATLAB. 
ɉɨɫɥɟ ɋɉ ɩɨɥɭɱɟɧɧɨɟ ɋɋ ɫɨɯɪɚɧɹɥɨɫɶ ɜ AdobО PСШЭШsСШЩ М 12,11,10,9,8Q . Ɋɟɡɭɥɶɬɚɬɵ 
ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1.  
 

Ɍɚɛɥɢɰɚ 1.  
Ɋɟɡɭɥɶɬɚɬɵ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɫɟɤɪɟɬɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɦɟɬɨɞɟ Ʉɨɯɚ ɢ ɀɚɨ 

 

   2211 ,,, jiji  Q  Ɉȼɂ (%) 
Ɉɛɟɫɩɟɱɟɧɢɟ 
ɧɚɞɟɠɧɨɫɬɢ 

ɜɨɫɩɪɢɹɬɢɹ ɋɋ 
8 54.6339 + 
9 91.7782 + 

10 99.1146 + 
11 99.9362 + 

(5,4), (4,5) 

12 99.9947 + 
8 71.3798 + 
9 94.9230 + 

10 99.0976 + 
11 99.9126 + 

(3,4), (4,3) 

12 99.9782 + 
8 98.0660 - 
9 99.7319 - 

10 99.8848 - 
11 99.9132 - 

(2,3), (3,2) 

12 99.9392 - 
 

ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɪɟɡɭɥɶɬɚɬɵ ɋɉ, ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ ɆɄɀ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɯ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɨɡɦɭɳɟɧɢɣ ɋɇɑ ɛɥɨɤɨɜ ɦɚɬɪɢɰɵ ɤɨɧɬɟɣɧɟɪɚ ɢ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɢɯ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɦɭ ɜɵɲɟ ɭɬɜɟɪɠɞɟɧɢɸ. ȼ ɬɚɛɥ. 2 ɞɥɹ ɩɪɢɦɟɪɚ 
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ɩɪɢɜɟɞɟɧɵ ɬɢɩɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɛɥɨɤɚ ɬɟɫɬɢɪɭɟɦɨɝɨ ɐɂ. ɗɬɢ 
ɪɟɡɭɥɶɬɚɬɵ ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɭɬɜɟɪɠɞɟɧɢɸ. Ɍɚɤ ɆɄɀ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɞɥɹ ɋɉ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ȾɄɉ ɫ ɢɧɞɟɤɫɚɦɢ (4,5) ɢ (5,4) ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɟ ɦɨɝ ɨɤɚɡɚɬɶɫɹ 
ɭɫɬɨɣɱɢɜɵɦ ɤ ɫɠɚɬɢɸ ɫ ɦɚɥɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɤɚɱɟɫɬɜɚ, ɱɬɨ ɢ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɪɚɧɟɟ 
ɩɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɟɝɨ ɪɚɛɨɬɵ (ɬɚɛɥ. 1), ɬ.ɤ. ɬɚɤɨɟ ɋɉ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɨɡɦɭɬɢɥɨ 
ɧɚɢɛɨɥɶɲɢɟ ɋɇɑ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɬɚɛɥ. 2 ɢ ɭɬɜɟɪɠɞɟɧɢɟɦ, ɭɫɬɨɣɱɢɜɵɦ 
ɤ ɫɠɚɬɢɸ ɞɨɥɠɟɧ ɨɤɚɡɚɬɶɫɹ ɆɄɀ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬɵ ȾɄɉ ɫ ɢɧɞɟɤɫɚɦɢ 
(2,3) ɢ (3,2), ɱɬɨ ɩɨɥɧɨɫɬɶɸ ɨɬɜɟɱɚɟɬ ɪɟɡɭɥɶɬɚɬɚɦ ɟɝɨ ɪɚɛɨɬɵ ɧɚ ɩɪɚɤɬɢɤɟ (ɬɚɛɥ. 1) (ɯɨɬɹ 
ɬɚɤɨɣ ɜɚɪɢɚɧɬ ɆɄɀ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɜɨɫɩɪɢɹɬɢɹ, ɚ ɡɧɚɱɢɬ ɹɜɥɹɟɬɫɹ 
ɧɟɩɪɢɟɦɥɟɦɵɦ). 
 

Ɍɚɛɥɢɰɚ 2. 
ȼɨɡɦɭɳɟɧɢɹ ɋɇɑ ɛɥɨɤɚ ɐɂ, ɯɪɚɧɢɦɨɝɨ ɜ ɮɨɪɦɚɬɟ TIF, ɩɪɢ ɋɉ ɦɟɬɨɞɨɦ Ʉɨɯɚ ɢ ɀɚɨ 

(ɋɋ ɩɨɫɥɟ ɋɉ ɫɨɯɪɚɧɹɟɬɫɹ ɛɟɡ ɩɨɬɟɪɶ) 
 

   2211 ,,, jiji  

ɏɚɪɚɤɬɟɪ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɐɂ ɩɪɢ 
ɨɛɪɚɬɧɨɦ ȾɄɉ 

Ɉɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɋɇɑ ɜ ɩɨɪɹɞɤɟ, 
ɨɬɜɟɱɚɸɳɟɦ 821 ,...,,   (%) 

ɑȼ 0.0000, 0.0899, 3.7185, 32.0837, 93.2585, 0.0623, 
265.5867, 82.1709 (5,4), (4,5) ɉȼ 0.0000, 0.0362, 3.3645, 27.8843, 97.7085, 0.0402, 
258.8111, 93.8611 

ɑȼ 0.0000, 0.3338, 14.9730, 0.5167, 17.2428, 3.2857, 
125.4383, 62.1174 (3,4), (4,3) ɉȼ 0.0000, 0.4575, 14.7477, 0.4936, 11.3472, 1.9157, 
148.5082, 62.6708 

ɑȼ 0.0013, 11.4289, 3.2428, 1.3678, 8.1935, 12.7950, 0.2274, 
24.0782 (2,3), (3,2) ɉȼ 0.0013, 11.4957, 2.8944, 1.5089, 2.2150, 13.7399, 7.9410, 
25.0259 

Ɂɚɤɥɸɱɟɧɢɟ 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧ ɧɨɜɵɣ ɩɨɞɯɨɞ ɤ ɪɟɲɟɧɢɸ ɩɪɨɛɥɟɦɵ ɨɛɟɫɩɟɱɟɧɢɹ ɋȺ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɚɬɚɤɟ ɫɠɚɬɢɟɦ ɩɪɢ ɟɝɨ ɪɚɡɪɚɛɨɬɤɟ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɈɉȺɂɋ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦ ɥɸɛɨɟ ɜɨɡɦɭɳɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɧɚɩɪɚɜɥɟɧɧɨɟ ɧɚ Ɉɋ, ɜ 
ɱɚɫɬɧɨɫɬɢ ɋɉ, ɚ ɬɚɤɠɟ ɜɨɡɦɭɳɟɧɢɟ ɋɋ, ɜ ɱɚɫɬɧɨɫɬɢ, ɟɝɨ ɫɠɚɬɢɟ, ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ 
ɜɨɡɦɭɳɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɚɬɪɢɰɵ (ɦɚɬɪɢɰ) ɤɨɧɬɟɣɧɟɪɚ (ɋɋ). 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɨɞɯɨɞ:  
 ɩɨɡɜɨɥɢɥ ɩɨɥɭɱɢɬɶ ɞɨɫɬɚɬɨɱɧɨɟ ɭɫɥɨɜɢɟ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɋȺ ɤ 

ɫɠɚɬɢɸ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɧɚɞɟɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ 
ɮɨɪɦɢɪɭɟɦɨɝɨ ɋɋ, ɤɨɬɨɪɨɟ ɧɢɤɚɤ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɩɨɝɪɭɠɟɧɢɹ Ⱦɂ 
ɨɛɥɚɫɬɢ ɤɨɧɬɟɣɧɟɪɚ (ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɢɥɢ ɱɚɫɬɨɬɧɨɣ) ɢ ɤɨɧɤɪɟɬɢɤɢ ɋȺ, ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɥɢɲɶ ɥɨɤɚɥɢɡɚɰɢɟɣ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ ɜɨɡɦɭɳɟɧɢɣ ɋɇɑ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɚɬɪɢɰ Ɉɋ, ɩɪɨɢɡɨɲɟɞɲɢɯ ɜ ɯɨɞɟ ɋɉ; 

 ɞɚɥ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɵɛɨɪɚ ɋɋ, ɧɚɢɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɤ 
ɫɠɚɬɢɸ: ɱɟɦ ɛɨɥɶɲɟɦɭ ɜɨɡɦɭɳɟɧɢɸ ɜ ɩɪɨɰɟɫɫ ɋɉ ɩɨɞɜɟɪɝɥɢɫɶ ɦɚɤɫɢɦɚɥɶɧɵɟ ɋɇɑ 
ɛɥɨɤɨɜ ɦɚɬɪɢɰɵ ɤɨɧɬɟɣɧɟɪɚ, ɬɟɦ ɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨ ɤ ɫɠɚɬɢɸ ɩɨɥɭɱɟɧɧɨɟ ɋɋ; 

 ɩɨɡɜɨɥɢɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɥɢ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɋȺ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɫɠɚɬɢɸ ɩɭɬɟɦ ɨɰɟɧɤɢ 
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ɜɨɡɦɭɳɟɧɢɣ ɪɚɡɥɢɱɧɵɯ ɋɇɑ ɜ ɩɪɨɰɟɫɫɟ ɋɉ: ɟɫɥɢ ɋɉ ɮɨɪɦɚɥɶɧɨ ɜɵɪɚɡɢɬɫɹ ɜ 
ɜɨɡɦɭɳɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ (ɫɪɟɞɧɢɯ ɢ ɧɚɢɦɟɧɶɲɢɯ) ɩɨ ɡɧɚɱɟɧɢɸ ɋɇɑ ɛɥɨɤɨɜ 
ɦɚɬɪɢɰɵ Ɉɋ, ɬɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɋȺ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɵɦ (ɧɟɭɫɬɨɣɱɢɜɵɦ) ɤ ɫɠɚɬɢɸ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 
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ɋɌɂɋɄɈɆ 

Ⱥ.Ⱥ. Ʉɨɛɨɡєɜɚ 

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

ɇɚ ɨɫɧɨɜɿ ɡɚɝɚɥɶɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɚɧɚɥɿɡɭ ɫɬɚɧɭ ɣ ɬɟɯɧɨɥɨɝɿʀ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɫɢɫɬɟɦ, ɪɨɡɪɨɛɥɟɧɨɝɨ ɚɜɬɨɪɨɦ ɪɚɧɿɲɟ, ɩɪɨɩɨɧɭєɬɶɫɹ ɧɨɜɢɣ ɩɿɞɯɿɞ ɞɨ 
ɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ ɫɬɿɣɤɨɫɬɿ ɫɬɟɝɚɧɨɝɪɚɮɿɱɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɞɨ ɚɬɚɤɢ ɫɬɢɫɤɨɦ. ȼ ɪɨɛɨɬɿ 
ɨɬɪɢɦɚɧɿ ɮɨɪɦɚɥɶɧɿ ɞɨɫɬɚɬɧɿ ɭɦɨɜɢ ɦɚɥɨʀ ɱɭɬɥɢɜɨɫɬɿ ɫɬɟɝɚɧɨɩɨɜɿɞɨɦɥɟɧɧɹ ɞɨ ɫɬɢɫɤɭ 
ɡ ɨɞɧɨɱɚɫɧɢɦ ɡɚɛɟɡɩɟɱɟɧɧɹɦ ɣɨɝɨ ɧɚɞɿɣɧɨɫɬɿ ɫɩɪɢɣɧɹɬɬɹ. Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɩɿɞɯɿɞ 
ɞɨɡɜɨɥɢɬɶ ɚɜɬɨɦɚɬɢɡɭɜɚɬɢ ɩɪɨɰɟɫ ɚɧɚɥɿɡɭ ɿɫɧɭɸɱɢɯ ɚɛɨ ɪɨɡɪɨɛɥɸɜɚɥɶɧɢɯ 
ɫɬɟɝɚɧɨɝɪɚɮɿɱɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɡ ɩɨɝɥɹɞɭ ʀɯɧɶɨʀ ɫɬɿɣɤɨɫɬɿ ɞɨ ɫɬɢɫɤɭ ɲɥɹɯɨɦ ɨɰɿɧɤɢ 
ɡɛɭɪɟɧɶ ɫɢɧɝɭɥɹɪɧɢɯ ɱɢɫɟɥ ɦɚɬɪɢɰɿ (ɦɚɬɪɢɰɶ) ɤɨɧɬɟɣɧɟɪɚ, ɳɨ ɜɿɞɛɭɥɢɫɹ ɜ ɩɪɨɰɟɫɿ 
ɫɬɟɝɚɧɨɩɟɪɟɬɜɨɪɟɧɧɹ, ɚ ɬɚɤɨɠ ɞɚɫɬɶ ɦɨɠɥɢɜɿɫɬɶ ɚɩɪɿɨɪɧɨɝɨ ɜɢɛɨɪɭ ɡ ɦɧɨɠɢɧɢ 
ɫɬɟɝɚɧɨɩɨɜɿɞɨɦɥɟɧɶ ɧɚɣɦɟɧɲ ɱɭɬɥɢɜɨɝɨ ɞɨ ɫɬɢɫɤɭ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɫɬɟɝɚɧɨɝɪɚɮɿɱɧɢɣ ɚɥɝɨɪɢɬɦ, ɚɬɚɤɚ ɫɬɢɫɤɨɦ, ɫɢɧɝɭɥɹɪɧɿ ɱɢɫɥɚ 
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ЇНОssК ІКЭТШЧКХ PШХвЭОМСЧТМ UЧТЯОrsТЭв, 
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IЧ ЭСТs ЩКЩОr, К ЧОа КЩЩrШКМС ЭШ sШХЯТЧР К ЩrШЛХОЦ ШП sЭОРКЧШРrКЩСв КХРШrТЭСЦ sЭКЛТХТЭв ЭШ 
МШЯОr-КЭЭКМФ Тs ЩrШЩШsОН. TСО КХРШrТЭСЦ Тs ЛКsОН ШЧ ЭСО РОЧОrКХ КЩЩrШКМС ЭШ КЧКХвsТs ШП 
sЭКЭО КЧН ПЮЧМЭТШЧТЧР ШП ТЧПШrЦКЭТШЧ sвsЭОЦ аСТМС аКs ЩrОЯТШЮsХв НОЯОХШЩОН Лв ЭСО КЮЭСШr. 
CШЧsОqЮОЧЭХв, аО ШЛЭКТЧ ЭСО sЮППТМТОЧЭ МШЧНТЭТШЧs ПШr ХШа-sОЧsТЭТЯТЭв ШП sЭОРКЧШ ЦОssКРО ЭШ 
МШЦЩrОssТШЧ аСТХО ОЧsЮrТЧР ЭСО rОХТКЛТХТЭв ШП ЩОrМОЩЭТШЧ. TСО ЩrШЩШsОН КЩЩrШКМС КЮЭШЦКЭОs 
ЭСО ЩrШМОss ШП КЧКХвгТЧР ЭСО ОбТsЭТЧР Шr ОЦОrРТЧР sЭОРКЧШРrКЩСв КХРШrТЭСЦs ПrШЦ ЯТОаЩШТЧЭ 
ШП ТЭs rОsТsЭКЧМО ЭШ МШЦЩrОssТШЧ. TСТs ЛОМКЦО ЩШssТЛХО НЮО ЭШ ОsЭТЦКЭТШЧ ШП sТЧРЮХКr ЯКХЮОs 
ЩОrЭЮrЛКЭТШЧ ШП МШЯОr’s ЦКЭrТб НЮrТЧР ЭСО sЭОРКЧШ ЭrКЧsПШrЦКЭТШЧ ЩrШМОss. AННТЭТШЧКХХв ЭСО 
ЩrШЩШsОН КХРШrТЭСЦ КХХШаs К ЩrТШrТ sОХОМЭТШЧ ШП ХОss sОЧsТЭТЯО ЭШ МШЦЩrОssТШЧ sЭОРКЧШ 
ЦОssКРОs ПrШЦ ЭСОТr ЯКrТОЭв. 
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