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ɇɚ ɨɫɧɨɜɚɧɢɢ ɨɛɳɟɝɨ ɩɨɞɯɨɞɚ, ɤɨɬɨɪɵɣ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱɢ ɨɛɧɚɪɭɠɟɧɢɹ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ, 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɧɨɜɵɣ ɦɟɬɨɞ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɜ 
ɰɢɮɪɨɜɨɦ ɢɡɨɛɪɚɠɟɧɢɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɰɢɮɪɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɟ ɜɦɟɲɚɬɟɥɶɫɬɜɨ, 
ɢɧɬɟɪɩɨɥɹɰɢɹ, ɫɢɧɝɭɥɹɪɧɵɟ ɱɢɫɥɚ 

ȼɜɟɞɟɧɢɟ 

ɋ ɪɚɡɜɢɬɢɟɦ ɰɢɮɪɨɜɵɯ ɢ IT-ɬɟɯɧɨɥɨɝɢɣ ɜ ɰɟɥɨɦ, ɚ ɬɚɤɠɟ ɛɥɚɝɨɞɚɪɹ ɪɚɡɪɚɛɨɬɚɧ-
ɧɨɦɭ ɛɨɝɚɬɨɦɭ ɢɧɫɬɪɭɦɟɧɬɚɪɢɸ ɪɚɡɥɢɱɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ ɪɟɞɚɤɬɨɪɨɜ, ɞɨɛɢɬɶɫɹ ɪɟɚɥɢɫ-
ɬɢɱɧɨɣ ɝɪɚɮɢɱɟɫɤɨɣ ɮɚɥɶɫɢɮɢɤɚɰɢɢ ɫɬɚɥɨ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɳɟ, ɚ ɡɧɚɱɢɬ ɫɭɳɟɫɬɜɟɧɧɨ 
ɫɥɨɠɧɟɟ ɫɬɚɥɚ ɡɚɞɚɱɚ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɩɨɞɥɢɧɧɨɫɬɢ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɟɫɚɧɤɰɢɨɧɢɪɨ-
ɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ, ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɜɨ ɦɧɨɝɢɯ ɨɛɥɚɫɬɹɯ, ɬɚɤɢɯ 
ɤɚɤ ɫɭɞɟɛɧɚɹ ɷɤɫɩɟɪɬɢɡɚ, ɦɟɞɢɰɢɧɫɤɚɹ ɞɢɚɝɧɨɫɬɢɤɚ, ɜɨɟɧɧɚɹ ɪɚɡɜɟɞɤɚ, ɷɥɟɤɬɪɨɧɧɵɣ 
ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬ ɢ ɞɪ. ɢɦɟɟɬ ɨɩɪɟɞɟɥɹɸɳɟɟ ɡɧɚɱɟɧɢɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɚɤɬɢɜɧɨ ɪɚɡɪɚɛɚ-
ɬɵɜɚɸɬɫɹ ɦɟɬɨɞɵ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɮɚɥɶɫɢɮɢɤɚɰɢɢ ɰɢɮɪɨɜɵɯ ɫɢɝɧɚɥɨɜ, ɨɫɧɨɜɧɨɣ ɭɩɨɪ ɜ 
ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧ ɧɚ ɨɛɧɚɪɭɠɟɧɢɟ ɢ ɥɨɤɚɥɢɡɚɰɢɸ ɨɫɧɨɜɧɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɣ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ. ɇɚɢɛɨɥɶɲɟɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ ɤɚɞɪɢɪɨɜɚɧɢɸ ɤɚɤ 
ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɦɭ ɢ ɫɚɦɨɦɭ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɦɭ ɫɩɨɫɨɛɭ ɮɚɥɶɫɢɮɢɤɚɰɢɢ.  

ɋɥɟɞɭɸɳɢɦ ɩɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɪɟɞɢ ɩɪɟɞɧɚɦɟɪɟɧɧɵɯ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɦɨɞɢɮɢɤɚɰɢɣ ɰɢɮɪɨɜɵɯ ɫɢɝɧɚɥɨɜ ɫɱɢɬɚɟɬɫɹ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ. Ɇɟɬɨɞɵ 
ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬ-
ɫɹ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ, ɧɟ ɥɢɲɟɧɵ ɡɧɚɱɢɬɟɥɶɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ. Ɇɟɬɨɞ, ɩɪɟɞɥɨɠɟɧɧɵɣ ɜ 
Д1Ж, ɨɫɭɳɟɫɬɜɥɹɟɬ ɞɟɬɟɤɬɢɪɨɜɚɧɢɟ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɛɵɥɨ 
ɩɨɫɬɪɨɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɥɢɧɟɣɧɨɣ ɢɥɢ ɤɭɛɢɱɟɫɤɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ, ɩɪɢ ɷɬɨɦ ɩɪɢɦɟɧɟɧ-
ɧɨɟ ɤɨ ɜɫɟɦɭ ɢɡɨɛɪɚɠɟɧɢɸ ɰɟɥɢɤɨɦ. ȼ Д2–4Ж ɩɪɨɜɨɞɢɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɧɨɪɦɚɥɢɡɨɜɚɧ-
ɧɨɣ ɷɧɟɪɝɢɢ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɞɥɹ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɚɧɚɥɨɝɢɱɧɨ 
ɩɪɟɞɵɞɭɳɟɦɭ ɦɟɬɨɞɭ – ɧɚ ɨɝɪɚɧɢɱɟɧɧɨɦ ɧɚɛɨɪɟ ɹɞɟɪ ɢɧɬɟɪɩɨɥɹɰɢɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɬɭɚɥɶɧɨɣ ɨɫɬɚɟɬɫɹ ɩɪɨɛɥɟɦɚ ɧɟ ɩɪɨɫɬɨ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ, ɚ 
ɩɨɫɬɪɨɟɧɢɹ ɦɟɬɨɞɚ ɥɨɤɚɥɢɡɚɰɢɢ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɫɪɟɞɢ ɞɪɭɝɢɯ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɟ 
ɜɦɟɲɚɬɟɥɶɫɬɜɨ ɜ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ. 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

ȼ Д5Ж ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɢɢ ɜɨɡɦɭɳɟɧɢɣ ɢ ɦɚɬɪɢɱɧɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɨɛɳɢɣ 
ɩɨɞɯɨɞ, ɤɨɬɨɪɵɣ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨɛɧɚɪɭɠɟɧɢɹ ɢ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ. 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɨɫɧɨɜɚɦɢ ɨɩɪɟɞɟɥɟɧɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, 
ɧɟɫɭɳɢɟ ɜ ɫɟɛɟ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ, ɚ ɢɯ ɜɨɡɦɭɳɟɧɢɹ – ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɢɡɦɟɧɟ-
ɧɢɢ ɫɨɫɬɨɹɧɢɹ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ. Ɋɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɜɨɡɦɭɳɟɧɢɹ (ɜ ɱɚɫɬɧɨɫɬɢ, 
ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ) ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɩɪɢ-
ɜɨɞɹɬ ɤ ɪɚɡɥɢɱɧɵɦ ɯɚɪɚɤɬɟɪɧɵɦ ɜɨɡɦɭɳɟɧɢɹɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ 
ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɜɨɡɦɭɳɚɸɳɟɦ ɜɨɡɞɟɣɫɬɜɢɢ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ 
ɢɯ ɜɨɡɦɭɳɟɧɢɣ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɜɨɣɫɬɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɥɨɤɚɰɢɸ ɢ ɫɩɨɫɨɛ ɜɨɡɦɭ-
ɳɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ (ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ) ɧɚ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ.  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ  ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1) ɍɫɬɚɧɨɜɢɬɶ ɫɜɨɣɫɬɜɚ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɬɪɭɤɬɭɪɭ ɦɚɬɟɦɚɬɢ-

ɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɛɧɚɪɭɠɢɬɶ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɟ ɜɦɟɲɚɬɟɥɶɫɬɜɨ ɜ 
ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ; 

2) ɍɫɬɚɧɨɜɢɬɶ ɫɜɨɣɫɬɜɚ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɬɪɭɤɬɭɪɭ ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɡɜɨɥɹɸɳɢɟ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɟ ɜɦɟɲɚ-
ɬɟɥɶɫɬɜɨ ɜ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ. 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ 

Ɇɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɧɟɫɚɧɤɰɢɨɧɢɪɨ-
ɜɚɧɧɨɟ ɜɦɟɲɚɬɟɥɶɫɬɜɨ, ɹɜɥɹɸɳɟɟɫɹ ɜɨɡɦɭɳɟɧɢɟɦ, ɨɫɧɨɜɚɧɧɵɦ ɧɚ ɡɚɦɟɳɟɧɢɢ ɱɚɫɬɢ 
ɨɫɧɨɜɧɨɝɨ ɫɢɝɧɚɥɚ (Ɉɋ), ɫɢɝɧɚɥɨɦ (ɁɈ) ɫ ɢɡɦɟɧɟɧɧɵɦɢ ɪɚɡɦɟɪɚɦɢ (ɪɢɫ. 1).  
 

  
К ɛ 

 
Ɋɢɫ. 1. ɐɢɮɪɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ: ɚ – ɨɫɧɨɜɧɨɣ ɫɢɝɧɚɥ; ɛ – ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɫɢɝɧɚɥ ɫ ɁɈ 
 

ɂɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɚ ɞɢɫɤɪɟɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɦɟɧɬɨɜ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɭɸ ɡɨɧɭ ɫɢɝɧɚɥɚ, ɢ ɪɚɡɦɟɳɟɧɢɟ 
ɢɯ ɜɨ ɜɪɟɦɟɧɢ ɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ ɞɢɫɤɪɟɬɢ-
ɡɚɰɢɢ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɢɥɢ ɭɦɟɧɶɲɟɧɢɟ ɪɚɡɦɟɪɨɜ ɷɬɨɝɨ ɫɢɝɧɚɥɚ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɥɢ ɭɦɟɧɶɲɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɟɝɨ ɷɥɟɦɟɧɬɨɜ. 
ɉɨɷɬɨɦɭ ɩɪɨɰɟɫɫ ɢɡɦɟɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɦɟɧɬɨɜ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ 
ɫɢɝɧɚɥ, ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧ ɤɚɤ ɩɪɨɰɟɞɭɪɚ ɜɬɨɪɢɱɧɨɣ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɷɬɨɝɨ ɫɢɝɧɚɥɚ. 
Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɜɬɨɪɢɱɧɚɹ ɞɢɫɤɪɟɬɢɡɚɰɢɹ – ɷɬɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɟɪɜɢɱɧɨɝɨ ɞɢɫɤɪɟɬɧɨɝɨ 
ɫɢɝɧɚɥɚ ɜɨ ɜɬɨɪɢɱɧɵɣ ɞɢɫɤɪɟɬɧɵɣ ɫɢɝɧɚɥ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɫɝɥɚɠɢɜɚ-
ɧɢɹ ɢɧɬɟɪɩɨɥɹɰɢɟɣ.  

ɋɭɳɧɨɫɬɶ ɩɪɨɛɥɟɦɵ ɢɧɬɟɪɩɨɥɹɰɢɢ ɫɨɫɬɨɢɬ ɜ ɨɬɵɫɤɚɧɢɢ ɡɧɚɱɟɧɢɣ ɫɢɝɧɚɥɚ ɜ 
ɧɟɤɨɬɨɪɵɯ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɬɨɱɤɚɯ ɦɟɠɞɭ ɢɡɜɟɫɬɧɵɦɢ ɟɝɨ ɷɥɟɦɟɧɬɚɦɢ ɫ ɰɟɥɶɸ ɫɨɯɪɚ-
ɧɟɧɢɹ, ɚ ɢɧɨɝɞɚ ɢ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɢɫɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɣ. ɉɨɫɤɨɥɶɤɭ ɢɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɨɜ ɞɢɫɤɪɟɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
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ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɧɬɟɪɩɨɥɹɰɢɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɟɟ 
ɜɥɢɹɧɢɹ ɧɚ ɫɜɨɣɫɬɜɚ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨɛɧɚɪɭɠɟɧɢɹ ɢ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɚɧɧɨɝɨ ɬɢɩɚ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ. 

ȼɥɢɹɧɢɟ ɢɧɬɟɪɩɨɥɹɰɢɢ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɚ, ɧɚ ɫɢɧɝɭɥɹɪɧɵɟ 
ɱɢɫɥɚ ɛɥɨɤɨɜ ɦɚɬɪɢɰɵ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ 

ɂɧɬɟɪɩɨɥɹɧɬ ɱɚɳɟ ɜɫɟɝɨ ɢɳɭɬ ɜ ɜɢɞɟ ɫɜɟɪɬɤɢ ɞɢɫɤɪɟɬɧɨɝɨ ɫɢɝɧɚɥɚ ɫ ɹɞɪɨɦ ɢɧɬɟɪ-
ɩɨɥɹɰɢɢ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɢ ɪɟɚɥɢɡɨɜɚɧɧɵɦɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɹɞɪɚ ɢɧɬɟɪɩɨɥɹɰɢɢ: 

 ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɹɞɪɨ; 
 ɬɪɟɭɝɨɥɶɧɨɟ ɹɞɪɨ; 
 ɤɭɛɢɱɟɫɤɨɟ ɹɞɪɨ; 
 ɹɞɪɚ Ʌɚɧɰɨɲɚ. 
ɉɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɥɸɛɨɝɨ ɹɞɪɚ ɢɧɬɟɪɩɨɥɹɰɢɢ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɢɫɯɨɞɧɨɝɨ 

ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ, ɚɧɚɥɨɝɢɱɧɨ ɫɥɭɱɚɸ ɫɠɚɬɢɹ, ɞɜɚ ɜɨɡɦɨɠɧɵɯ 
ɫɩɨɫɨɛɚ ɩɨɥɭɱɟɧɢɹ ɫɢɝɧɚɥɚ: ɱɚɫɬɢɱɧɨɟ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɨɤɪɭɝɥɟɧɢɟ ɢ ɜɜɟɞɟɧɢɹ ɜɨ ɦɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɩɨɥɹɧɬɚ, ɜ 
ɨɬɥɢɱɢɟ ɨɬ ɩɨɥɧɨɝɨ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɹ. 

ɉɨɫɬɪɨɟɧɢɟ ɢɧɬɟɪɩɨɥɹɧɬɚ ɜ ɭɫɥɨɜɢɹɯ ɨɬɫɭɬɫɬɜɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɹɞɪɟ ɢɧɬɟɪ-
ɩɨɥɢɪɨɜɚɧɢɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɨɛɪɚɬɢɦɨɣ ɩɪɨɰɟɞɭɪɨɣ ɞɥɹ 
ɢɫɯɨɞɧɨɝɨ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɢ ɩɪɢɜɨɞɢɬ ɤ ɧɟɤɨɬɨɪɵɦ ɡɚɤɨɧɨɦɟɪɧɵɦ ɨɫɨɛɟɧɧɨɫɬɹɦ 
ɫɢɧɝɭɥɹɪɧɵɯ ɱɢɫɟɥ (ɋɇɑ) ɛɥɨɤɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɪɚɡɛɢɟɧɢɹ ɦɚɬɪɢɰ  ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ. 

Ⱦɥɹ ɢɥɥɸɫɬɪɚɰɢɢ ɷɬɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɜ ɫɪɟɞɟ MКtСАorФs MATLAB ɛɵɥ ɩɪɨɜɟɞɟɧ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ ɨɛɪɚɛɨɬɤɟ ɩɨɞɜɟɪɝɚɥɢɫɶ ɪɚɡɥɢɱɧɵɟ ɰɢɮɪɨɜɵɟ 
ɫɢɝɧɚɥɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɛɵɥɢ ɩɪɢɦɟɧɟɧɵ ɪɚɡɥɢɱɧɵɟ ɚɥɝɨɪɢɬɦɵ ɢɧɬɟɪɩɨɥɹɰɢɢ. 

ɋɨɝɥɚɫɧɨ ɪɚɧɟɟ ɩɪɨɜɟɞɟɧɧɨɦɭ ɷɤɫɩɟɪɢɦɟɧɬɭ Д5Ж, ɥɢɲɶ ɦɚɥɚɹ ɱɚɫɬɶ ɨɛɳɟɝɨ ɱɢɫɥɚ 
ɛɥɨɤɨɜ (ɈɑȻ) ɦɚɬɪɢɰ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɰɢɮɪɨɜɵɦ ɢɡɨɛɪɚɠɟɧɢɹɦ ɢ ɰɢɮɪɨɜɵɦ ɚɭɞɢɨ, 
ɯɪɚɧɢɦɵɦ ɛɟɡ ɩɨɬɟɪɶ, ɢɦɟɟɬ ɧɭɥɟɜɵɟ ɋɇɑ. 

ɉɭɫɬɶ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ ɩɨɞɜɟɪɝɫɹ ɱɚɫɬɢɱɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ, ɬɨ ɟɫɬɶ ɩɨɫɥɟ 
ɩɪɢɦɟɧɟɧɢɹ ɧɟɤɨɬɨɪɨɝɨ ɚɥɝɨɪɢɬɦɚ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɨɜ 
ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɧɟ ɩɪɨɜɟɞɟɧɵ ɨɤɪɭɝɥɟɧɢɹ ɢ ɜɜɟɞɟɧɢɹ ɜɨ ɦɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɵɯ 
ɡɧɚɱɟɧɢɣ. Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬ ɩɪɨɜɟɞɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɭ ɩɨɥɭɱɟɧɧɵɯ ɦɚɬɪɢɰ 
ɰɢɮɪɨɜɵɯ ɫɢɝɧɚɥɨɜ ɜɫɟ ɛɥɨɤɢ ɫɨɞɟɪɠɚɬ ɧɭɥɟɜɵɟ ɋɇɑ. Ɍɚɤɚɹ ɫɢɬɭɚɰɢɹ ɡɚɤɨɧɨɦɟɪɧɚ, 
ɩɨɫɤɨɥɶɤɭ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɥɸɛɨɝɨ ɚɥɝɨɪɢɬɦɚ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɵ 
ɢɧɬɟɪɩɨɥɹɧɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɥɢɧɟɣɧɵɟ ɤɨɦɛɢɧɚɰɢɢ ɢɫɯɨɞɧɵɯ ɡɧɚɱɟɧɢɣ ɦɚɬɪɢɰɵ 
ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɬɨɝɨ ɠɟ ɫɚɦɨɝɨ ɡɧɚɱɟɧɢɹ ɪɚɧɝɚ ɦɚɬɪɢɰɵ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɟɟ ɪɚɡɦɟɪɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɟɧɧɵɣ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɞɥɹ ɚɧɚɥɢɡɚ ɋɇɑ 
ɛɥɨɤɨɜ ɰɢɮɪɨɜɵɯ ɫɢɝɧɚɥɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɧɭɥɟɜɵɯ ɋɇɑ ɛɥɨɤɨɜ ɹɜɥɹɟɬɫɹ 
ɫɜɨɣɫɬɜɨɦ, ɤɨɬɨɪɨɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɥɢɱɚɬɶ, ɚ ɢɦɟɧɧɨ ɥɨɤɚɥɢɡɨɜɚɬɶ, 
ɛɥɨɤɢ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɢɫɯɨɞɧɨɝɨ ɢ  ɩɨɞɜɟɪɝɲɟɝɨɫɹ ɢɧɬɟɪɩɨɥɹɰɢɢ. 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɥɢɹɧɢɹ ɱɚɫɬɢɱɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ ɧɚ ɫɢɧɝɭɥɹɪɧɵɟ ɱɢɫɥɚ ɛɥɨɤɨɜ 
ɦɚɬɪɢɰɵ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ 

ɉɭɫɬɶ ɢɫɯɨɞɧɵɣ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ ɩɨɞɜɟɪɝɫɹ ɱɚɫɬɢɱɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ, ɧɨ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɫɨɯɪɚɧɟɧɢɹ ɡɧɚɱɟɧɢɹ ɟɝɨ ɨɬɫɱɟɬɨɜ ɧɟɢɡɛɟɠɧɨ, ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɨɩɪɟɞɟɥёɧ-
ɧɨɦɭ ɮɨɪɦɚɬɭ, ɛɭɞɭɬ ɨɤɪɭɝɥɟɧɵ ɢ ɜɜɟɞɟɧɵ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɞɢɚɩɚɡɨɧ, ɬɨ ɟɫɬɶ ɛɭɞɟɬ 
ɨɫɭɳɟɫɬɜɥɟɧɚ ɩɨɥɧɚɹ ɢɧɬɟɪɩɨɥɹɰɢɹ. 
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ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɨɩɟɪɚɰɢɹ ɨɤɪɭɝɥɟɧɢɹ, ɩɪɢɦɟɧɢɦɚɹ ɤ ɡɧɚɱɟɧɢɹɦ ɰɢɮɪɨɜɨɝɨ 
ɫɢɝɧɚɥɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɜɨɡɦɭɳɟɧɢɟ ɦɚɬɪɢɰɵ, ɢ ɋɇɑ ɹɜɥɹɸɬɫɹ 
ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɧɨ ɡɧɚɱɟɧɢɹ ɋɇɑ ɫɬɚɧɭɬ ɜɫɟ ɠɟ 
ɧɟɧɭɥɟɜɵɦɢ. ɉɨɷɬɨɦɭ ɞɥɹ ɨɬɥɢɱɢɹ ɢɫɯɨɞɧɨɝɨ ɨɬ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɢɧɬɟɪɩɨɥɹɰɢɢ, ɢɦɟɟɬ ɫɦɵɫɥ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɦɚɬɪɢɰɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 
ɱɚɫɬɢɱɧɨ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɧɨɣ. 

ɉɭɫɬɶ ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ ɛɥɨɤɚ ɦɚɬɪɢɰɵ A ɪɚɡɦɟɪɨɦ 88  , ɧɚɩɪɢɦɟɪ, ɰɢɮɪɨɜɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ, ɩɪɨɜɟɞɟɧɚ ɩɪɨɰɟɞɭɪɚ ɱɚɫɬɢɱɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ ɫ ɧɟɤɨɬɨɪɵɦ ɢɧɬɟɪɩɨɥɹ-
ɰɢɨɧɧɵɦ ɹɞɪɨɦ ɞɥɹ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɜ Ф  ɪɚɡ. ɉɨɥɭɱɟɧɚ ɦɚɬɪɢɰɚ I  ɪɚɡɦɟɪɨɦ ФФ 88  . 
Ɍɨɝɞɚ ɦɚɬɪɢɰɚ ɩɨɫɥɟ ɩɨɥɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ II  ɬɚɤɚɹ ɱɬɨ  

 III , (1) 

ɝɞɟ   — ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɦɚɬɪɢɰɚ ФФ 88  , ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɣ ɢɡ  5.0;5.0 , ɬ.ɟ. 

5.0ЦКб  III . (2) 

Ɋɚɫɫɦɨɬɪɢɦ ɫɢɧɝɭɥɹɪɧɨɟ ɪɚɡɥɨɠɟɧɢɟ I  





Ф

Т

T
ТТТ

T ЯuVUI
8

1

 , (3) 

ɝɞɟ  
U  ɢ V  — ɨɪɬɨɝɨɧɚɥɶɧɵɟ ɦɚɬɪɢɰɵ ɥɟɜɵɯ ɢ ɩɪɚɜɵɯ ɫɢɧɝɭɥɹɪɧɵɯ ɜɟɤɬɨɪɨɜ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ,  
  — ɞɢɚɝɨɧɚɥɶɧɚɹ ɦɚɬɪɢɰɚ ɋɇɑ Д6Ж.  

ɉɨɫɤɨɥɶɤɭ ɦɚɬɪɢɰɚ ɩɨɥɭɱɟɧɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɚɫɬɢɱɧɨɝɨ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɹ, ɬɨ ɫɨɞɟɪɠɢɬ 
ɧɭɥɟɜɵɟ ɋɇɑ. Ɍɨɝɞɚ ɜɟɤɬɨɪɚ ɥɟɜɨɝɨ ɢ ɩɪɚɜɨɝɨ ɫɢɧɝɭɥɹɪɧɵɯ ɛɚɡɢɫɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɧɭɥɟɜɵɦ ɋɇɑ, ɧɟ ɜɧɨɫɹɬ ɫɜɨɟɝɨ ɜɤɥɚɞɚ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɦɚɬɪɢɰɵ I : 







rФ

Т

T
ТТТ ЯuI

8

1
 , (4) 

ɝɞɟ r  – ɤɨɥɢɱɟɫɬɜɨ ɧɭɥɟɜɵɯ ɋɇɑ. 
ɋɢɧɝɭɥɹɪɧɨɟ ɪɚɡɥɨɠɟɧɢɟ ɦɚɬɪɢɰɵ II , ɩɨɥɭɱɟɧɧɨɣ ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɢɧɬɟɪɩɨɥɢɪɨ-

ɜɚɧɢɹ, ɧɟ ɫɨɞɟɪɠɢɬ ɧɭɥɟɜɵɯ ɋɇɑ, ɜɫɟ ɜɟɤɬɨɪɚ ɩɪɚɜɨɝɨ ɢ ɥɟɜɨɝɨ ɫɢɧɝɭɥɹɪɧɵɯ ɛɚɡɢɫɨɜ 
ɜɧɨɫɹɬ ɫɜɨɣ ɜɤɥɚɞ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɚɬɪɢɰɵ II  





Ф

Т

T
ТТТ

T
ЯuVUII

8

1

 . (5) 

Ɍɨɝɞɚ ɧɟɪɚɜɟɧɫɬɜɨ (2),ɭɱɢɬɵɜɚɹ (4) ɢ (5) ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ 

5.0ЦКб
8

1

8

1






rФ

Т

T
ТТТ

Ф

Т

T
ТТТ ЯuЯu  . (6) 

Ⱦɥɹ ɜɵɹɫɧɟɧɢɹ ɜɥɢɹɧɢɹ ɨɤɪɭɝɥɟɧɢɹ ɧɚ ɢɡɦɟɧɟɧɢɟ ɫɢɧɝɭɥɹɪɧɨɝɨ ɫɩɟɤɬɪɚ ɢ 
ɢɡɦɟɧɟɧɢɹ ɥɟɜɨɝɨ (ɩɪɚɜɨɝɨ) ɫɢɧɝɭɥɹɪɧɨɝɨ ɛɚɡɢɫɚ ɜ ɫɪɟɞɟ MКtСАorФs MATLAB ɛɵɥ 
ɩɪɨɜɟɞɟɧ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ. Ɋɚɫɫɦɨɬɪɟɧɢɸ ɩɨɞɜɟɪɝɚɥɢɫɶ ɥɟɜɵɟ (ɩɪɚɜɵɟ) 
ɫɢɧɝɭɥɹɪɧɵɟ ɛɚɡɢɫɵ ɦɚɬɪɢɰ I  ɢ II , ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɚɫɬɢɱɧɨɣ ɢ ɩɨɥɧɨɣ 
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ɢɧɬɟɪɩɨɥɹɰɢɢ U  ɢ U . Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɜɵɱɢɫɥɟɧ ɤɨɫɢɧɭɫ ɭɝɥɚ ɦɟɠɞɭ 
ɫɨɜɟɬɭɸɳɢɦɢ ɜɟɤɬɨɪɚɦɢ U  ɢ U . 

ɋɨɝɥɚɫɧɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɢɡɦɟɧɟɧɢɟ ɩɨɫɥɟ ɨɤɪɭɝɥɟɧɢɹ ɩɪɟɬɟɪɩɟɜɚɸɬ 
ɫɢɧɝɭɥɹɪɧɵɟ ɜɟɤɬɨɪɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɭɥɟɜɵɦ ɋɇɑ. Ɉɫɬɚɥɶɧɵɟ ɜɟɤɬɨɪɚ ɨɫɬɚɸɬɫɹ 
ɛɟɡ ɢɡɦɟɧɟɧɢɣ, ɫɨɫɬɚɜɥɹɹ  

  1,МШЬ ТТ uu ,      ФТ 8;1 , 

ɥɢɲɶ ɜ ɪɟɞɤɢɯ ɫɥɭɱɚɹɯ ɨɛɪɚɡɭɹ  

  1,МШЬ ТТ uu ,      ФТ 8;1 . 

ɋɢɧɝɭɥɹɪɧɵɣ ɫɩɟɤɬɪ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɤɪɭɝɥɟɧɢɹ ɛɨɥɶɲɟ ɧɟ ɫɨɞɟɪɠɢɬ ɧɭɥɟɜɵɯ 
ɡɧɚɱɟɧɢɣ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɪɚɜɟɧɫɬɜɨ (6), ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

5.0ЦКб
8

18




Ф

rФТ

T
ТТТ Яu . (7) 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɨɝɨ ɧɟɪɚɜɟɧɫɬɜɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢ-
ɱɟɫɬɜɨ ɋɇɑ, ɨɛɧɭɥɟɧɢɟ ɤɨɬɨɪɵɯ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɦɚɬɪɢɰɵ, ɩɨɥɭɱɟɧɧɨɣ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ. 

Ɉɫɧɨɜɧɵɟ ɲɚɝɢ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɭɥɟɜɵɯ 
ɫɢɧɝɭɥɹɪɧɵɯ ɱɢɫɟɥ: 

1) ɉɨɫɬɪɨɟɧɢɟ ɞɥɹ ɛɥɨɤɚ ɪɚɡɦɟɪɨɦ nn  ɫɢɧɝɭɥɹɪɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɦɚɬɪɢɰɵ 
T

VUII  , nt  . 
2) ɉɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ t -ɟ ɋɇɑ ɧɟ ɹɜɥɹɟɬɫɹ ɧɭɥɟɜɵɦ ɜɫɥɟɞɫɬɜɢɟ ɨɤɪɭɝɥɟɧɢɹ.  
3) Ɉɛɧɭɥɟɧɢɟ t -ɝɨ ɋɇɑ, ɬ.ɟ. 0t . 

4) ȼɵɱɢɫɥɟɧɢɟ 



n

tТ

T
ТТТ ЯuЦКб . 

5) ɋɪɚɜɧɟɧɢɟ: 
ɟɫɥɢ 5.0 , 
ɬɨ 1 tt  ɢ ɩɟɪɟɯɨɞ ɧɚ ɲɚɝ 2, 
ɢɧɚɱɟ t  — ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɭɥɟɜɵɯ ɋɇɑ. 
Ɋɚɫɫɦɨɬɪɢɦ ɦɚɬɪɢɰɭ A  ɢɡɨɛɪɚɠɟɧɢɹ ɪɚɡɦɟɪɨɦ 6464  (ɪɢɫ. 2), ɤɨɬɨɪɚɹ ɧɟ ɫɨɞɟɪ-

ɠɢɬ ɧɭɥɟɜɵɯ ɋɇɑ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɚɫɬɢɱɧɨɝɨ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɹ ɩɨɥɭɱɢɦ ɞɟɣɫɬɜɢɬɟɥɶ-
ɧɭɸ ɦɚɬɪɢɰɭ I  ɢɡɨɛɪɚɠɟɧɢɹ ɪɚɡɦɟɪɨɦ 128128 . Ɉɧɚ ɫɨɞɟɪɠɢɬ 64 ɧɭɥɟɜɵɯ ɋɇɑ. 
ɉɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɹ ɦɚɬɪɢɰɚ II  (ɢɡɨɛɪɚɠɟɧɢɟ ɧɚ ɪɢɫ. 3) ɧɟ 
ɫɨɞɟɪɠɢɬ ɧɢ ɨɞɧɨɝɨ ɧɭɥɟɜɨɝɨ ɋɇɑ. 
 

 

 
Ɋɢɫ. 2. Ɍɟɫɬɢɪɭɟɦɨɟ ɰɢɮɪɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ 6464  ɩɢɤɫɟɥɹ 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɭɥɟɜɵɯ ɋɇɑ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨ-
ɞɨɦ, ɩɪɟɞɥɨɠɟɧɧɵɦ ɜɵɲɟ. Ɋɟɡɭɥɶɬɚɬɵ ɜɫɟɯ ɲɚɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. ɇɚ 
ɤɚɠɞɨɦ ɲɚɝɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɛɧɭɥɹɥɨɫɶ t  ɡɧɚɱɟɧɢɟ ɫɢɧɝɭɥɹɪɧɨɝɨ ɫɩɟɤɬɪɚ ɢ 
ɜɵɱɢɫɥɹɥɨɫɶ .  
 

Ɍɚɛɥɢɰɚ 1. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɭɥɟɜɵɯ ɋɇɑ 

 
t   t   t   t   t   t   t   
1 0.0009 21 0.1112 41 0.2900 61 0.4642 81 2.9928 101 15.2839 121 67.8800 
2 0.0034 22 0.1070 42 0.2907 62 0.4632 82 3.0628 102 15.6700 122 81.2210 
3 0.0078 23 0.1095 43 0.2906 63 0.4644 83 3.1125 103 17.5803 123 86.0424 
4 0.0079 24 0.1256 44 0.2942 64 0.4801 84 3.5059 104 21.6161 124 95.3361 
5 0.0117 25 0.1350 45 0.3080 65 0.5049 85 4.3512 105 19.5070 125 101.383 
6 0.0192 26 0.1335 46 0.3088 66 0.5067 86 4.2971 106 20.2455 126 101.047 
7 0.0252 27 0.1337 47 0.3090 67 0.4998 87 4.3563 107 22.1476 127 115.119 
8 0.0340 28 0.1388 48 0.3253 68 0.6279 88 6.2148 108 23.1458 128 164.000 
9 0.0365 29 0.1742 49 0.3577 69 0.6718 89 6.2961 109 24.6010   

10 0.0367 30 0.1732 50 0.3580 70 0.7379 90 7.5489 110 25.8038   
11 0.0462 31 0.1702 51 0.3779 71 1.0105 91 8.4585 111 34.5827   
12 0.0601 32 0.1985 52 0.3741 72 1.2732 92 9.1461 112 34.6749   
13 0.0566 33 0.2156 53 0.3833 73 1.2855 93 11.2848 113 34.1513   
14 0.0608 34 0.2021 54 0.3974 74 1.5047 94 12.0659 114 39.0169   
15 0.0660 35 0.2145 55 0.3994 75 1.5215 95 12.1474 115 40.5433   
16 0.0685 36 0.2785 56 0.4033 76 1.8387 96 13.2470 116 47.3842   
17 0.0797 37 0.2788 57 0.4336 77 1.8932 97 13.2246 117 55.4794   
18 0.0828 38 0.2627 58 0.4396 78 1.9767 98 13.4397 118 58.8119   
19 0.0868 39 0.2846 59 0.4238 79 2.5708 99 13.9699 119 59.2001   
20 0.1051 40 0.3022 60 0.4680 80 2.8014 100 14.1332 120 59.2362   
 

ɉɪɢ ɨɛɧɭɥɟɧɢɢ 65  ɡɧɚɱɟɧɢɟ 5.0 , ɹɜɥɹɸɳɟɟɫɹ ɫɢɝɧɚɥɨɦ, ɱɬɨ ɨɛɧɭɥɟɧɢɟ 65  
ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɢɫɫɥɟɞɭɟɦɨɣ ɦɚɬɪɢɰɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɧɭɥɟɜɵɯ ɋɇɑ ɞɥɹ ɞɚɧɧɨɣ ɦɚɬɪɢɰɵ 64, ɱɬɨ ɫɨɜɩɚɞɚɟɬ ɫ ɤɨɥɢɱɟɫɬɜɨɦ 
ɧɭɥɟɜɵɯ ɋɇɑ ɞɚɧɧɨɣ ɦɚɬɪɢɰɵ, ɩɨɥɭɱɟɧɧɨɣ ɩɪɢ ɱɚɫɬɢɱɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ. 
 

 

 
Ɋɢɫ. 3. ɂɡɨɛɪɚɠɟɧɢɟ 128128 , ɩɨɥɭɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ  
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Ɂɚɦɟɱɚɧɢɟ. ɇɟɨɛɯɨɞɢɦɨ ɩɨɞɱɟɪɤɧɭɬɶ ɨɫɨɛɟɧɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɢɧɬɟɪɩɨɥɹɰɢɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɦɚɬɪɢɰɭ ɢɡɨɛɪɚɠɟɧɢɹ (ɪɢɫ. 2), ɧɨ ɞɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɬɨɥɶɤɨ ɟɟ ɱɚɫɬɶ. 
ɉɨɫɬɪɨɢɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɬɪɢɰɵ ɫ ɩɨɦɨɳɶɸ ɱɚɫɬɢɱɧɨɣ ɛɢɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ 
ɢ ɩɨɥɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ. Ⱦɥɹ ɤɚɠɞɨɣ ɢɡ ɧɢɯ ɨɩɪɟɞɟɥɢɦ ɢɯ ɱɚɫɬɨɬɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ. 

Ⱦɥɹ ɦɚɬɪɢɰɵ ɱɚɫɬɢɱɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ ɯɚɪɚɤɬɟɪɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɧɭɥɟɜɵɯ ɫɬɪɨɤ 
ɢ ɧɭɥɟɜɵɯ ɫɬɨɥɛɰɨɜ, ɨɛɪɚɡɭɸɳɢɯ ɬɚɤ ɧɚɡɵɜɚɟɦɭɸ ɪɟɲɟɬɤɭ, ɤɨɬɨɪɚɹ ɫɬɚɧɨɜɢɬɫɹ 
ɪɟɝɭɥɹɪɧɨɣ ɜ ɫɥɭɱɚɹɯ ɭɜɟɥɢɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ (ɬɚɛɥ. 2), ɢ 
ɫɨɜɟɪɲɟɧɧɨ ɩɪɨɩɚɞɚɟɬ ɞɥɹ ɦɚɬɪɢɰɵ ɩɨɥɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ (ɬɚɛɥ. 3), ɧɟ ɨɫɬɚɜɥɹɹ ɞɚɠɟ 
ɧɚɦɟɤɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɚɬɪɢɰɟɣ ɧɭɥɟɜɵɯ ɋɇɑ ɛɥɨɤɨɜ (ɆɇɋɑȻ), ɧɚ ɩɪɢɦɟɧɟɧɢɟ 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɜɨɣɫɬɜ ɋɇɑ ɛɥɨɤɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ 
ɪɚɡɛɢɟɧɢɹ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ, ɩɨɞɜɟɪɝɲɟɝɨɫɹ ɢɧɬɟɪɩɨɥɹɰɢɢ ɫ ɰɟɥɶɸ ɢɡɦɟɧɟɧɢɹ 
ɪɚɡɦɟɪɨɜ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɜɵɲɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ 
ɧɭɥɟɜɵɯ ɋɇɑ ɹɜɥɹɟɬɫɹ ɫɜɨɣɫɬɜɨɦ, ɤɨɬɨɪɨɟ ɥɨɤɚɥɢɡɭɟɬ ɢ ɫɢɝɧɚɥɢɡɢɪɭɟɬ ɨ ɩɪɢɦɟɧɟɧɢɢ 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ. 

Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ 
ɢɧɬɟɪɩɨɥɹɰɢɢ ɫ ɰɟɥɶɸ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɬɪɭɤɬɭɪɭ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ. 

Ɋɚɫɫɦɨɬɪɢɦ ɛɥɨɤ ɦɚɬɪɢɰɵ A  ɪɚɡɦɟɪɨɦ 6464  . ɉɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɢɧɬɟɪɩɨɥɹ-
ɰɢɢ, ɧɚɩɪɢɦɟɪ, ɫ ɹɞɪɨɦ Ʌɚɧɰɨɲɚ ɩɨɥɭɱɟɧɚ ɦɚɬɪɢɰɚ ɪɚɡɦɟɪɨɦ 256256  (ɪɢɫ. 4(ɚ)). Ⱦɥɹ 
ɦɚɬɪɢɰɵ ɩɪɢɦɟɧɟɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɡɛɢɜɤɚ ɧɚ ɛɥɨɤɢ 88 , 1616  , 3232  , ɢ 
ɩɨɫɬɪɨɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɆɇɋɑȻ (ɪɢɫ. 4(ɛ-ɝ)), ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɤɨɬɨɪɨɣ, ɨɩɪɟɞɟ-
ɥɹɥɫɹ ɤɚɤ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɭɥɟɜɵɯ ɋɇɑ ɛɥɨɤɚ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɦɟɬɨɞɚ, 
ɩɨɥɭɱɟɧɧɨɝɨ ɜɵɲɟ. 
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Ɋɢɫ. 4. ɉɪɢɦɟɧɟɧɢɟ ɢɧɬɟɪɩɨɥɹɰɢɢ ɫ ɹɞɪɨɦ Ʌɚɧɰɨɲɚ: ɚ – ɛɥɨɤ 256256   ɢɡɨɛɪɚɠɟɧɢɹ, 
ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ  ɢɧɬɟɪɩɨɥɹɰɢɢ ɫ ɹɞɪɨɦ Ʌɚɧɰɨɲɚ; ɛ – ɆɇɋɑȻ ɩɪɢ ɪɚɡɛɢɟɧɢɢ 
ɧɚ ɛɥɨɤɢ 88 ; ɜ – ɆɇɋɑȻ ɩɪɢ ɪɚɡɛɢɟɧɢɢ ɧɚ ɛɥɨɤɢ 1616  ; ɝ – ɆɇɋɑȻ ɩɪɢ ɪɚɡɛɢɟɧɢɢ 
ɧɚ ɛɥɨɤɢ 3232   
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472.75 

-13.641808 

-0.413919 

-1.71587 

-0.1971451 

-1.2391708 

-0.9843728 

-0.1346894 

-7.11E-15 

0.074448 

0.293655 

0.189235 

0.0140107 

0.0478963 

0.0032576 

0.0130337 

-60.076537 

-1.1205079 

1.5622404 

0.5942956 

1.221782 

-1.2457617 
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0.1990773 

-4.00E-15 

-0.1100377 
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0.0010706 
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0.0172707 

-0.6128691 

0.039711 

-0.3898933 

-5.11E-15 

0.215509 

-0.0118464 

0.0935918 

-0.0012274 

-0.0149805 

-0.0012384 

-0.014576 

10.75758 

-0.1871969 

-6.7317535 

1.1381701 

-0.4116238 

-0.7220128 

-0.8477365 

0.3486855 

3.03E-15 

-0.1927318 

0.2528941 

0.1102593 

0.0292532 

-0.0317706 

0.0529802 

0.0001789 

-2.1685964 

-11.579122 

0.7290536 

1.2055639 

1.3991832 

1.0116381 

0.1839929 

0.188599 

-1.22E-15 

-0.1042459 

-0.0548882 

-0.1544882 

-0.0994369 

-0.0336518 

-0.0057378 

0.0110629 

-0.9464867 

0.7117659 

3.7391058 

-1.0590236 

-0.8774131 

0.8401607 

0.1055987 

-0.1071115 

7.49E-16 

0.0592046 

-0.0315019 

-0.1283018 

0.0623558 

0.0295613 

-0.0294275 

-0.00068 
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-0.2314524 

-1.4886037 

-0.8629923 

-0.490802 

-0.0584122 

-0.3850814 

3.00E-15 

0.2128493 

0.0174253 

0.0749509 

0.061331 

0.0415525 

0.0018216 

-0.0037436 

-3.0253353 

-0.5114415 

-3.1281009 

2.4140349 

1.0489631 

-0.0716501 

-0.152443 

0.1889655 

-5.55E-16 

-0.1044485 

0.0454763 

0.0109418 

-0.0745475 

-0.0673847 

0.0246188 

0.0004886 

-2.00E-14 

3.05E-15 

-3.36E-15 

4.40E-16 

1.40E-15 

1.42E-15 

-3.57E-16 

-2.53E-16 

2.22E-15 

7.81E-16 

-4.60E-16 

-7.28E-16 

-9.96E-17 

1.00E-15 

4.24E-16 

6.98E-16 

1.672219 

0.2826934 

1.7290214 

-1.3343298 

-0.5798022 

0.0396038 

0.0842611 

-0.1044485 

-1.33E-15 

0.0577327 

-0.0251365 

-0.0060479 

0.0412053 

0.0372461 

-0.0136077 

-0.0002701 

-0.2144409 

-1.1688831 

0.0690461 

0.4440755 

0.2574451 

0.1464145 

0.0174253 

0.1148763 

-2.73E-15 

-0.0634965 

-0.0051983 

-0.0223591 

-0.0182961 

-0.0123958 

-0.0005434 

0.0011168 

0.1445389 

-0.1086945 

-0.5710025 

0.1617245 

0.1339906 

-0.1283018 

-0.0161261 

0.0163571 

2.92E-15 

-0.0090412 

0.0048107 

0.0195931 

-0.0095224 

-0.0045143 

0.0044939 

0.0001038 

0.1541174 

0.8229028 

-0.0518122 

-0.0856768 

-0.0994369 

-0.0718949 

-0.013076 

-0.0134033 

7.77E-16 

0.0074085 

0.0039008 

0.0109791 

0.0070668 

0.0023916 

0.0004078 

-0.0007862 

-0.3002841 

0.0052254 

0.1879083 

-0.0317706 

0.01149 

0.0201541 

0.0236635 

-0.0097331 

-1.69E-15 

0.0053799 

-0.0070592 

-0.0030777 

-0.0008166 

0.0008868 

-0.0014789 

-4.99E-06 

-0.0018369 

-0.1200685 

-0.0012384 

-0.0042237 

-0.0001359 

0.0048234 

-0.0003125 

0.0030685 

-2.34E-15 

-0.0016961 

9.32E-05 

-0.0007366 

9.66E-06 

0.0001179 

9.75E-06 

0.0001147 

Ɍɚɛɥɢɰɚ 2. 
ɑɚɫɬɨɬɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɦɚɬɪɢɰɵ ɰɢɮɪɨɜɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɚɫɬɢɱɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ 

 

0.0573984 

0.0010706 

-0.0014926 

-0.0005678 

-0.0011673 

0.0011902 

0.0006027 

-0.0001902 

6.67E-16 

0.0001051 

-0.0001798 

-0.0001818 

8.30E-05 

1.58E-05 

1.17E-05 

-1.02E-06 
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473.6875 

-13.73713 

0.047292 

-2.110194 

-0.197145 

-1.787157 

-0.968903 

0.0295308 

-0.1875 

0.3413374 

0.4102956 

0.5994663 

0.0140107 

0.4456686 

0.0048782 

-0.019337 

-60.60318 

-1.378428 

1.1933141 

0.9617878 

1.3521073 

-1.663585 

-1.209394 

0.2712688 

-0.077306 

-0.129187 

0.9109275 

1.092487 

-0.413398 

-0.241123 

0.1790756 

0.288342 

-0.351422 

15.501493 

0.1306119 

0.6192826 

0.1158911 

-0.642712 

-0.225004 

-0.882453 

0.2336744 

0.2200741 

0.3635143 

0.6470671 

-0.157298 

-0.142158 

-0.212272 

0.1369295 

11.020629 

0.378684 

-6.945363 

1.0982676 

-0.54161 

-0.516591 

-0.968871 

0.6813575 

0.2136236 

-0.784308 

0.4606781 

-0.113678 

0.0408545 

-0.243637 

0.4302423 

-0.348119 

-2.216432 

-12.510681 

0.54161 

1.2048759 

1.6780777 

0.988077 

0.2094686 

0.2637561 

-0.1493097 

0.2207633 

-0.130843 

-0.4841156 

-0.2834709 

-0.0553953 

0.3087404 

0.1918304 

-0.718823 

0.6259714 

3.893537 

-0.9114939 

-0.8909929 

0.7539069 

0.1665789 

0.060161 

-0.3009234 

0.197395 

-0.0405295 

-0.1900049 

0.1993844 

-0.2884042 

0.172168 

0.1603446 

0.0185264 

4.1514467 

-0.3909813 

-1.3788598 

-1.0540189 

-0.0162109 

-0.0394366 

-0.7832067 

0.0390048 

0.3567846 

-0.0732614 

-0.1331754 

0.1004015 

0.1354951 

-0.2300236 

0.0396066 

-3.40751 

-0.5141748 

-3.1593948 

2.4913774 

0.8559373 

-0.0920755 

-0.5160329 

-0.0368472 

0.324122 

-0.165502 

0.4136189 

0.063764 

0.1208644 

0.138849 

-0.0942768 

-0.034395 

0.4375 

0.4848859 

0.1774259 

-0.0999273 

-0.1971451 

-0.1204595 

0.0071426 

0.0730244 

0.0625 

0.0351431 

0.0359082 

0.0448345 

0.0140107 

-0.0602782 

-0.1185522 

-0.0971006 

1.6975908 

-0.6276938 

1.8155516 

-1.6551975 

0.0884707 

-0.0157446 

0.4936457 

-0.0102481 

-0.2883073 

0.1351185 

-0.4008396 

0.0034545 

-0.4026556 

-0.1997474 

0.2617017 

0.1492218 

0.0381725 

-0.8412637 

-0.3735298 

0.8996655 

0.2441448 

-0.0185959 

-0.1098731 

0.5152759 

-0.124274 

-0.381189 

-0.0760483 

0.1155595 

0.2298089 

0.0583888 

0.4107954 

-0.1392752 

1.0040881 

0.3993378 

-0.3286613 

-0.1350312 

-0.0681466 

-0.1404607 

-0.0232246 

-0.08816 

0.2165275 

0.0251503 

0.0139302 

-0.0561744 

0.0586532 

0.2622017 

-0.514774 

-0.2019511 

0.0386325 

0.6452143 

0.3144622 

-0.3653816 

-0.1584709 

-0.2225949 

0.0427323 

-0.0841124 

0.1294956 

-0.0091681 

0.0117023 

0.0795813 

-0.1780777 

-0.115665 

-0.325179 

0.3139758 

-0.671272 

0.50445 

0.8431782 

0.1291306 

-0.17094 

-0.096511 

0.00968 

-0.139418 

-0.141601 

0.0658861 

0.0001792 

0.1938568 

0.2095927 

0.0449902 

0.2231567 

0.1052355 

0.6729244 

-0.055762 

0.0011163 

-0.123297 

0.3560922 

0.0139676 

0.084709 

0.0106678 

-0.080968 

0.0390631 

-0.121451 

-0.057053 

-0.088429 

0.0782993 

0.0827765 

-0.298209 

Ɍɚɛɥɢɰɚ 3. 
ɑɚɫɬɨɬɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɦɚɬɪɢɰɵ ɰɢɮɪɨɜɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ 

0.6025719 

-0.233181 

-0.2408 

-0.531184 

-0.247604 

0.22232 

0.3749095 

0.1586997 

0.0947235 

-0.006937 

-0.203936 

-0.166105 

-0.006171 

0.029885 

-0.1091614 

-0.060834 
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ɉɨɥɭɱɟɧɧɵɟ ɆɇɋɑȻ, ɧɟ ɡɚɜɢɫɢɦɨ ɨɬ ɚɥɝɨɪɢɬɦɚ ɢɧɬɟɪɩɨɥɹɰɢɢ, ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɢ ɫɩɨɫɨɛɚ ɩɨɫɬɪɨɟɧɢɹ ɪɚɡɛɢɟɧɢɹ ɧɚ ɛɥɨɤɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 
ɨɞɢɧɚɤɨɜɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ. ɗɥɟɦɟɧɬɵ ɆɇɋɑȻ ɩɨɫɥɟɞɧɟɣ ɢ ɩɟɪɜɨɣ 
ɫɬɪɨɱɤɢ, ɩɨɫɥɟɞɧɟɝɨ ɢ ɩɟɪɜɨɝɨ ɫɬɨɥɛɰɚ ɜɫɟɝɞɚ ɩɪɢɧɢɦɚɸɬ ɡɧɚɱɟɧɢɹ, ɛɨɥɶɲɢɟ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɬɚɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɨɛɪɚɡɭɹ  ɩɨɝɪɚɧɢɱɧɵɣ ɤɨɧɬɭɪ. 

Ɇɟɬɨɞ ɨɛɧɚɪɭɠɟɧɢɹ ɜɨɡɦɭɳɟɧɢɹ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ 
ɢɧɬɟɪɩɨɥɹɰɢɢ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɚ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɫɬɪɨɢɦ ɩɪɚɤɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɨɛɧɚɪɭɠɟ-
ɧɢɹ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ ɜɨɡɦɭ-
ɳɟɧɢɟɦ, ɨɫɧɨɜɚɧɧɵɦ ɧɚ ɢɧɬɟɪɩɨɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɚ 
ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ. Ɋɚɫɫɦɨɬɪɢɦ ɰɢɮɪɨɜɵɟ ɫɢɝɧɚɥɵ, ɩɨɥɭɱɟɧɧɵɟ ɫɨɜɪɟɦɟɧɧɵɦɢ ɰɢɮɪɨ-
ɜɵɦɢ ɮɨɬɨɤɚɦɟɪɚɦɢ, ɞɢɤɬɨɮɨɧɚɦɢ ɢ ɞɪ. ɋɪɟɞɢ ɧɢɯ ɤɚɤ ɫɢɝɧɚɥɵ ɫ ɢɡɦɟɧɟɧɧɵɦɢ 
ɪɚɡɦɟɪɚɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɧɬɟɪɩɨɥɹɰɢɢ, ɬɚɤ ɢ ɧɟ ɩɨɞɜɟɪɝɲɢɟɫɹ ɦɚɫɲɬɚ-
ɛɢɪɨɜɚɧɢɸ. ɉɭɫɬɶ ɱɚɫɬɶ Ɉɋ, ɡɚɦɟɧɹɟɬɫɹ ɁɈ ɫ ɢɡɦɟɧɟɧɧɵɦɢ ɪɚɡɦɟɪɚɦɢ (ɞɥɹ ɛɨɥɶɲɟɣ 
ɧɚɝɥɹɞɧɨɫɬɢ ɩɨɥɭɱɚɟɦɵɯ ɧɢɠɟ ɜɵɜɨɞɨɜ ɧɢɤɚɤɚɹ ɩɨɫɥɟɞɭɸɳɚɹ ɨɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɚ ɧɟ 
ɩɪɨɢɡɜɨɞɢɬɫɹ). Ɍɚɤɨɟ ɜɨɡɦɭɳɟɧɢɟ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ, ɨɫɧɨɜɚɧɧɨɟ ɧɚ ɢɧɬɟɪɩɨɥɹɰɢɢ, 
ɩɪɢɦɟɪ ɤɨɬɨɪɨɝɨ ɧɚ ɨɫɧɨɜɟ ɢɡɨɛɪɚɠɟɧɢɹ (ɪɢɫ. 5(ɚ)) ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧ-
ɧɨɟ ɜɦɟɲɚɬɟɥɶɫɬɜɨ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ (ɪɢɫ. 5(ɛ)), ɫɨɯɪɚɧɹɟɬɫɹ ɛɟɡ ɩɨɬɟɪɶ. Ƚɪɚɮɢɱɟɫɤɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɆɇɋɑȻ ɪɟɡɭɥɶɬɢɪɭɸɳɟɝɨ ɰɢɮɪɨɜɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚɝɥɹɞɧɨ ɞɟɦɨɧɫɬɪɢ-
ɪɭɟɬ ɩɨɞɨɛɥɚɫɬɢ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɞɚɧɧɨɝɨ ɬɢɩɚ ɩɪɢ ɪɚɡɛɢɟɧɢɢ ɧɚ 
ɛɥɨɤɢ 1616  (ɪɢɫ. 5(ɜ)) ɢ ɩɪɢ ɪɚɡɛɢɟɧɢɢ ɧɚ 3232  (ɪɢɫ. 5(ɝ)).  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɧɨɜɧɵɟ ɲɚɝɢ ɦɟɬɨɞɚ, ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɧɬɟɪɩɨɥɹɰɢɟɣ ɫ ɰɟɥɶɸ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɨɜ, 
ɫɥɟɞɭɸɳɢɟ: 

1) ɉɨɫɬɪɨɟɧɢɟ ɦɚɬɪɢɰɵ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ. 
2) Ɋɚɡɛɢɟɧɢɟ ɩɨɥɭɱɟɧɧɨɣ ɦɚɬɪɢɰɵ ɫɬɚɧɞɚɪɬɧɵɦ ɨɛɪɚɡɨɦ ɧɚ ɛɥɨɤɢ 88 . 
3) ɉɨɫɬɪɨɟɧɢɟ ɞɥɹ I  ɆɇɋɑȻ M , ɧɚ ɨɫɧɨɜɚɧɢɢ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶ-

ɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɭɥɟɜɵɯ ɋɇɑ. 
4) Ɉɛɧɚɪɭɠɟɧɢɟ: ɜɵɞɟɥɟɧɢɟ ɜ M ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɨɛɥɚɫɬɟɣ, ɬɚɤɢɯ ɱɬɨ: 
 ЦOOO ,...,, 21  — ɛɨɥɶɲɢɧɫɬɜɨ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɯ ɢɦɟɸɬ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ; 
 pГГГ ,...,, 21  — ɛɨɥɶɲɢɧɫɬɜɨ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɯ ɢɦɟɸɬ ɧɟɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ. 
5) ɂɞɟɧɬɢɮɢɤɚɰɢɹ: 
 ЦOOO ,...,, 21  — ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ «МШЩв-ЩКЬЭО» ɢɡ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ; 
 ɨɛɥɚɫɬɢ ɢɡ pГГГ ,...,, 21 , ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɩɨɝɪɚɧɢɱɧɵɣ ɤɨɧɬɭɪ, ɹɜɥɹɸɬɫɹ 

ɪɟɡɭɥɶɬɚɬɨɦ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɧɬɟɪɩɨɥɹɰɢɟɣ ɫ ɰɟɥɶɸ ɢɡɦɟɧɟɧɢɹ 
ɪɚɡɦɟɪɨɜ. 
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Ɋɢɫ. 5. Ɏɚɥɶɫɢɮɢɤɚɰɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɬɟɪɩɨɥɹɰɢɢ ɫ ɹɞɪɨɦ Ʌɚɧɰɨɲɚ: ɚ – ɢɫɯɨɞɧɨɟ 
ɰɢɮɪɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ; ɛ – ɢɡɨɛɪɚɠɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧ-
ɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɧɬɟɪɩɨɥɹɰɢɟɣ; ɜ – ɆɇɋɑȻ ɩɪɢ ɪɚɡɛɢɟɧɢɢ ɧɚ ɛɥɨɤɢ 1616  ; ɝ – 
ɆɇɋɑȻ ɩɪɢ  ɪɚɡɛɢɟɧɢɢ ɧɚ ɛɥɨɤɢ 3232  
 

ȼɵɜɨɞɵ 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɜɨɣɫɬɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ, ɩɨɡɜɨɥɹɸɳɟɣ ɥɨɤɚ-
ɥɢɡɨɜɚɬɶ ɢ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɜɨɡɦɭɳɟɧɢɟ, ɨɫɧɨɜɚɧɧɨɟ ɧɚ ɢɧɬɟɪɩɨɥɹɰɢɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ 
ɤɨɥɢɱɟɫɬɜɨ ɧɭɥɟɜɵɯ ɋɇɑ ɛɥɨɤɨɜ ɦɚɬɪɢɰɵ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ ɹɜɥɹɟɬɫɹ ɫɜɨɣɫɬɜɨɦ, ɧɚ 
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ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɨɤɚɥɢɡɚɰɢɹ, ɚ ɧɚɥɢɱɢɟ ɩɨɝɪɚɧɢɱɧɨɝɨ ɤɨɧɬɭɪɚ 
ɢɞɟɧɬɢɮɢɰɢɪɭɟɬ ɞɚɧɧɵɣ ɬɢɩ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ. Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨ-
ɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɫɬɚɥɨ ɫɨɡɞɚɧɢɟ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɢɞɟɧɬɢɮɢ-
ɤɚɰɢɢ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɢɧɬɟɪɩɨɥɹɰɢɢ ɫ ɰɟɥɶɸ 
ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɰɢɮɪɨɜɨɝɨ ɫɢɝɧɚɥɚ. 
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ɩɪɨɫɩ. ɒɟɜɱɟɧɤɚ, 1, Ɉɞɟɫɚ, 65044, ɍɤɪɚʀɧɚ; О-ЦКТХ: ФКЭТФФКЭТФ@РЦКТХ.МШЦ 

ɇɚ ɩɿɞɫɬɚɜɿ ɡɚɝɚɥɶɧɨɝɨ ɩɿɞɯɨɞɭ, ɹɤɢɣ ɧɚɞɚє ɦɨɠɥɢɜɿɫɬɶ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱɿ 
ɜɢɹɜɥɟɧɧɹ ɬɚ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɧɟɫɚɧɤɰɿɨɧɨɜɚɧɨɝɨ ɜɬɪɭɱɚɧɧɹ ɜ ɰɢɮɪɨɜɢɣ ɫɢɝɧɚɥ, 
ɩɪɨɩɨɧɭєɬɶɫɹ ɧɨɜɢɣ ɦɟɬɨɞ ɥɨɤɚɥɿɡɚɰɿʀ ɿ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɦɚɫɲɬɚɛɭɜɚɧɧɹ ɜ ɰɢɮɪɨɜɨɦɭ 
ɡɨɛɪɚɠɟɧɧɿ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ:  ɧɟɫɚɧɤɰɿɨɧɨɜɚɧɟ ɜɬɪɭɱɚɧɧɹ, ɿɧɬɟɪɩɨɥɹɰɿɹ,  ɫɢɧɝɭɥɹɪɧɿ ɱɢɫɥɚ 
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EФКЭОrТЧК A. TrТПШЧШЯК 

ЇНОЬЬК ІКЭТШЧКХ PШХвЭОМСЧТМ UЧТЯОrЬТЭв,  
1 SСОЯМСОЧФШ AЯО., ЇНОЬЬК, 65044, UФrКТЧО; О-ЦКТХ: ФКЭТФФКЭТФ@РЦКТХ.МШЦ 

IЧ ЭСТЬ ЩКЩОr, ЛКЬОН ШЧ К МШЦЦШЧ КЩЩrШКМС, аСТМС ЩrШЯТНОЬ КЧ ШЩЩШrЭЮЧТЭв ЭШ КННrОЬЬ ЭСО 
ЩrШЛХОЦ ШП НОЭОМЭТШЧ КЧН ТНОЧЭТПТМКЭТШЧ ШП НТРТЭКХ ЬТРЧКХ ЭКЦЩОrТЧР, К ЧОа ЦОЭСШН ПШr 
ХШМКХТгКЭТШЧ КЧН ТНОЧЭТПТМКЭТШЧ ШП ЬМКХО ТЧ К НТРТЭКХ ТЦКРО ТЬ ЩrШЩШЬОН. 
KОваШЫНЬ: ЮЧКЮЭСШrТгОН КХЭОrКЭТШЧ, ТЧЭОrЩШХКЭТШЧ, ЭСО ЬТЧРЮХКr ЯКХЮОЬ 
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