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ȼȼȿȾȿɇɂȿ 

 

Ȼɨɥɶɲɢɧɫɬɜɨ ɦɟɬɨɞɨɜ ɦɧɨɝɨɦɟɪɧɨɝɨ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ, 

ɬɚɤɢɟ ɤɚɤ ɮɚɤɬɨɪɧɵɣ, ɤɥɚɫɬɟɪɧɵɣ, ɪɟɝɪɟɫɫɢɨɧɧɵɣ ɚɧɚɥɢɡ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ, 

ɬɪɟɛɭɸɬ ɨɬɫɭɬɫɬɜɢɹ ɩɪɨɩɭɫɤɨɜ ɜ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɞɚɧɧɵɯ. Ɉɞɧɚɤɨ ɜ ɪɟɚɥɶɧɨɫɬɢ 

ɜ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱɚɯ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɩɪɢɯɨɞɢɬɫɹ ɫɬɚɥɤɢɜɚɬɶɫɹ ɫ ɩɪɨɛɥɟɦɨɣ, 

ɤɨɝɞɚ  ɱɚɫɬɶ ɞɚɧɧɵɯ ɨɬɫɭɬɫɬɜɭɟɬ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ ɞɚɥɶɧɟɣɲɭɸ ɨɛɪɚɛɨɬɤɭ ɢ 

ɚɧɚɥɢɡ ɞɚɧɧɵɯ.  ɉɪɢɱɢɧɵ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɥɢɱɧɵɦɢ, ɧɚɩɪɢɦɟɪ, ɧɟɨɬɜɟɬ 

ɪɟɫɩɨɧɞɟɧɬɚ ɧɚ ɤɚɤɨɣ-ɥɢɛɨ ɜɨɩɪɨɫ, ɨɬɫɭɬɫɬɜɢɟ ɡɧɚɱɟɧɢɟ ɩɨ ɩɪɢɱɢɧɟ ɜɵɯɨɞɚ ɢɡ 

ɫɬɪɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɟɪɟɞ ɢɫɫɥɟɞɨɜɚɬɟɥɟɦ ɜɨɡɧɢɤɚɟɦ ɜɨɩɪɨɫ: ɨɬɫɟɹɬɶ ɞɚɧɧɵɟ ɫ 

ɩɪɨɩɭɫɤɨɦ ɢɥɢ ɡɚɩɨɥɧɢɬɶ ɢɯ ɧɚ ɨɫɧɨɜɟ ɢɦɟɸɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɢ. 

ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɬɟɪɹɟɬɫɹ ɩɨɥɟɡɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨ ɡɚɩɨɥɧɟɧɧɵɦ 

ɫɬɨɥɛɰɚɦ, ɥɢɛɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɞɚɥɟɧɢɹ ɞɚɧɧɵɯ ɞɥɹ ɚɧɚɥɢɡɚ, ɦɨɠɟɬ ɨɫɬɚɬɶɫɹ 

ɫɥɢɲɤɨɦ ɦɚɥɨ ɢɧɮɨɪɦɚɰɢɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɫɨɛɭɸ ɜɚɠɧɨɫɬɶ ɩɪɢɨɛɪɟɬɚɟɬ 

ɡɚɞɚɱɚ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ ɜ ɞɚɧɧɵɯ, ɫɨɞɟɪɠɚɳɢɯ ɩɪɨɩɭɳɟɧɧɵɟ ɡɧɚɱɟɧɢɹ. 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɩɨɞɯɨɞɵ ɤ ɪɟɲɟɧɢɸ ɞɚɧɧɨɣ ɡɚɞɚɱɢ, ɤɨɬɨɪɵɟ 

ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɫɜɨɟɣ ɩɪɢɪɨɞɟ, ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɢɦɨɫɬɢ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 

ɫɥɨɠɧɨɫɬɢ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɚɥɝɨɪɢɬɦ Zet, ɨɫɧɨɜɵɜɚɸɳɢɣɫɹ 

ɧɚ ɨɰɟɧɢɜɚɧɢɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɫɬɪɨɤɚɦɢ ɢ ɫɬɨɥɛɰɚɦɢ ɧɚ 

ɥɨɤɚɥɶɧɨɦ ɭɱɚɫɬɤɟ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɨɩɭɫɤɨɜ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ  ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨ ɜɵɛɨɪɤɚɦ ɧɚɛɥɸɞɟɧɢɣ ɫ ɩɪɨɩɭɫɤɚɦɢ. 

 Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 

• Ɋɟɚɥɢɡɨɜɚɬɶ ɢ ɢɫɫɥɟɞɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɡɚɩɨɥɧɟɧɢɹ 

ɩɪɨɩɭɫɤɨɜ; 

• Ɋɟɚɥɢɡɨɜɚɬɶ ɢ ɢɫɫɥɟɞɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ Zet; 

• ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɢɫɫɥɟɞɭɟɦɵɯ ɚɥɝɨɪɢɬɦɨɜ. 
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1. Ɂɚɞɚɱɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɢɫɤɪɟɬɧɨ-ɧɟɩɪɟɪɵɜɧɵɯ ɩɪɨɰɟɫɫɨɜ 

1.1 ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɜ ɫɢɫɬɟɦɧɨɦ ɚɧɚɥɢɡɟ 

1.1.1 Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ 

 

ɋɢɫɬɟɦɧɵɣ ɚɧɚɥɢɡ — ɧɚɭɱɧɵɣ ɦɟɬɨɞ, ɤɨɬɨɪɵɣ ɨɬɥɢɱɚɟɬɫɹ 

ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɦ ɩɨɞɯɨɞɨɦ ɤ ɪɟɲɟɧɢɸ ɫɥɨɠɧɵɯ ɩɪɨɛɥɟɦ. Ɉɛɴɟɤɬɨɦ 

ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ɜɵɫɬɭɩɚɸɬ ɩɪɚɤɬɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɧɵ ɫ 

ɫɨɡɞɚɧɢɟɦ ɧɨɜɵɯ ɢ ɦɨɞɟɪɧɢɡɚɰɢɟɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ. ɗɬɨ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɬɟɯɧɢɱɟɫɤɢɟ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ, ɜɨɟɧɧɵɟ ɢ 

ɞɪɭɝɢɟ ɫɢɫɬɟɦɵ. 

ɐɟɥɢ ɚɧɚɥɢɡɚ ɫɢɫɬɟɦ: 

 ɞɟɬɚɥɶɧɨɟ ɢɡɭɱɟɧɢɟ ɫɢɫɬɟɦ ɞɥɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ 

ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɩɨ ɞɚɥɶɧɟɣɲɟɦɭ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɢɥɢ ɡɚɦɟɧɟ; 

 ɢɫɫɥɟɞɨɜɚɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɜɚɪɢɚɧɬɨɜ ɜɧɨɜɶ ɫɨɡɞɚɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɫ 

ɰɟɥɶɸ ɜɵɛɨɪɚ ɧɚɢɥɭɱɲɟɝɨ ɜɚɪɢɚɧɬɚ. 

Ɂɚɞɚɱɚɦɢ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɸɬɫɹ: 

 ɨɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɤɬɚ ɚɧɚɥɢɡɚ; 

 ɨɩɪɟɞɟɥɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ; 

 ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ; 

 ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ; 

 ɨɛɨɛɳɟɧɢɟ ɢ ɨɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɚ. 

Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ: 

1 Ɏɢɤɫɚɰɢɹ ɩɪɨɛɥɟɦɵ. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ – ɨɬɩɪɚɜɧɨɣ ɦɨɦɟɧɬ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɉɪɨɛɥɟɦɨɣ 

ɧɚɡɵɜɚɟɬɫɹ ɫɢɬɭɚɰɢɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ ɪɚɡɥɢɱɢɟɦ ɦɟɠɞɭ ɧɟɨɛɯɨɞɢɦɵɦ 

(ɠɟɥɚɟɦɵɦ) ɜɵɯɨɞɨɦ ɢ ɫɭɳɟɫɬɜɭɸɳɢɦ ɜɵɯɨɞɨɦ. ȼɵɯɨɞ ɹɜɥɹɟɬɫɹ 
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ɧɟɨɛɯɨɞɢɦɵɦ, ɟɫɥɢ ɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɫɨɡɞɚɟɬ ɭɝɪɨɡɭ ɫɭɳɟɫɬɜɨɜɚɧɢɸ ɢɥɢ 

ɪɚɡɜɢɬɢɸ ɫɢɫɬɟɦɵ. ɋɭɳɟɫɬɜɭɸɳɢɣ ɜɵɯɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɫɢɫɬɟɦɨɣ. ɀɟɥɚɟɦɵɣ ɜɵɯɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɠɟɥɚɟɦɨɣ ɫɢɫɬɟɦɨɣ. ɉɪɨɛɥɟɦɚ ɟɫɬɶ 

ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ ɠɟɥɚɟɦɨɣ ɫɢɫɬɟɦɨɣ. ɉɪɨɛɥɟɦɚ ɦɨɠɟɬ 

ɡɚɤɥɸɱɚɬɶɫɹ ɜ ɩɪɟɞɨɬɜɪɚɳɟɧɢɢ ɭɦɟɧɶɲɟɧɢɹ ɜɵɯɨɞɚ ɢɥɢ ɠɟ ɜ ɭɜɟɥɢɱɟɧɢɢ 

ɜɵɯɨɞɚ. ɋɢɫɬɟɦɚ, ɡɚɩɨɥɧɹɸɳɚɹ ɩɪɨɦɟɠɭɬɨɤ, ɹɜɥɹɟɬɫɹ ɨɛɴɟɤɬɨɦ 

ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɢ ɧɚɡɵɜɚɟɬɫɹ ɪɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ.  

2 ȼɵɹɜɥɟɧɢɟ ɰɟɥɟɣ. 

ɐɟɥɢ ɭɤɚɡɵɜɚɸɬ ɧɚɩɪɚɜɥɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɧɚɞɨ ɞɜɢɝɚɬɶɫɹ, ɱɬɨɛɵ ɩɨɷɬɚɩɧɨ 

ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ. 

3 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɧɮɢɝɭɪɚɬɨɪɚ. 

ɇɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɭɫɩɟɲɧɨɝɨ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 

ɚɞɟɤɜɚɬɧɨɣ ɦɨɞɟɥɢ ɩɪɨɛɥɟɦɧɨɣ ɫɢɬɭɚɰɢɢ, ɫ ɟɟ ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɛɭɞɟɬ 

ɢɫɩɵɬɵɜɚɬɶ ɢ ɫɪɚɜɧɢɜɚɬɶ ɜɚɪɢɚɧɬɵ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɞɟɣɫɬɜɢɣ. ɗɬɚ ɦɨɞɟɥɶ (ɢɥɢ 

ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɨɞɟɥɟɣ) ɧɟɢɡɛɟɠɧɨ ɞɨɥɠɧɚ ɫɬɪɨɢɬɶɫɹ ɫɪɟɞɫɬɜɚɦɢ ɧɟɤɨɬɨɪɨɝɨ 

ɹɡɵɤɚ (ɢɥɢ ɹɡɵɤɨɜ). ȼɫɬɚɟɬ ɜɨɩɪɨɫ ɨ ɬɨɦ, ɫɤɨɥɶɤɨ ɢ ɤɚɤɢɟ ɢɦɟɧɧɨ ɹɡɵɤɢ ɧɭɠɧɵ 

ɞɥɹ ɪɚɛɨɬɵ ɧɚɞ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɨɣ ɢ ɤɚɤ ɢɯ ɜɵɛɢɪɚɬɶ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ 

ɩɪɨɢɡɨɲɥɨ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɩɪɨɢɫɲɟɫɬɜɢɟ, ɬɨ ɞɥɹ ɪɚɡɪɟɲɟɧɢɹ 

ɜɨɡɧɢɤɲɟɣ ɩɪɨɛɥɟɦɵ ɦɨɝɭɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɹɡɵɤɢ: ɩɪɚɜɨɜɨɣ (ɤɬɨ ɡɚ ɱɬɨ 

ɨɬɜɟɱɚɟɬ), ɦɟɞɢɰɢɧɫɤɢɣ (ɫɨɫɬɨɹɧɢɟ ɭɱɚɫɬɧɢɤɨɜ ȾɌɉ ɞɨ ɢ ɩɨɫɥɟ), ɬɟɯɧɢɱɟɫɤɢɣ 

(ɫɨɫɬɨɹɧɢɟ ɞɨɪɨɝɢ ɢ ɬɟɯɧɢɤɢ), ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ (ɨɪɝɚɧɢɡɚɰɢɹ ɥɢɤɜɢɞɚɰɢɢ 

ɜɫɟɯ ɩɨɫɥɟɞɫɬɜɢɣ), ɷɤɨɧɨɦɢɱɟɫɤɢɣ (ɮɢɧɚɧɫɨɜɨɟ ɨɛɟɫɩɟɱɟɧɢɟ) ɢ ɬ.ɞ. 

ȼɚɠɧɨ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɩɪɨɛɥɟɦɵ ɪɟɚɥɶɧɨɣ ɠɢɡɧɢ ɧɟ ɛɵɜɚɸɬ 

ɨɞɧɨɞɢɫɰɢɩɥɢɧɚɪɧɵɦɢ, ɬ.ɟ. ɨɩɢɫɵɜɚɟɦɵɦɢ ɧɚ ɹɡɵɤɟ ɤɚɤɨɣ-ɧɢɛɭɞɶ ɨɞɧɨɣ 

ɫɩɟɰɢɚɥɶɧɨɫɬɢ.  

Ʉɨɧɮɢɝɭɪɚɬɨɪɨɦ ɧɚɡɵɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɛɨɪ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɹɡɵɤɨɜ, ɩɨɡɜɨɥɹɸɳɢɣ ɞɚɬɶ ɩɨɥɧɨɟ (ɚɞɟɤɜɚɬɧɨɟ) ɨɩɢɫɚɧɢɟ ɩɪɨɛɥɟɦɧɨɣ ɫɢɬɭɚɰɢɢ 

ɢ ɟɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. ȼɫɹ ɪɚɛɨɬɚ ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 

ɧɚ ɹɡɵɤɚɯ ɤɨɧɮɢɝɭɪɚɬɨɪɚ. ɂ ɬɨɥɶɤɨ ɧɚ ɧɢɯ. 

4 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɪɢɬɟɪɢɟɜ. 
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ȼ ɯɨɞɟ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɛɭɞɟɬ ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɜɚɬɶ ɩɪɟɞɥɚɝɚɟɦɵɟ 

ɜɚɪɢɚɧɬɵ, ɨɰɟɧɢɜɚɬɶ ɫɬɟɩɟɧɶ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɢɥɢ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɟɟ, 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɯɨɞɨɦ ɫɨɛɵɬɢɣ. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ ɜɵɞɟɥɟɧɢɹ 

ɧɟɤɨɬɨɪɵɯ ɩɪɢɡɧɚɤɨɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɨɛɴɟɤɬɨɜ ɢ ɩɪɨɰɟɫɫɨɜ. Ⱦɚɧɧɵɟ 

ɩɪɢɡɧɚɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫ ɢɧɬɟɪɟɫɭɸɳɢɦɢ ɧɚɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɨɛɴɟɤɬɨɜ ɢɥɢ ɩɪɨɰɟɫɫɨɜ, ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵɦɢ ɞɥɹ 

ɧɚɛɥɸɞɟɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ. Ɍɨɝɞɚ ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɦɵ 

ɫɦɨɠɟɦ ɨɫɭɳɟɫɬɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɤɨɧɬɪɨɥɶ. Ɍɚɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɡɵɜɚɸɬ 

ɤɪɢɬɟɪɢɹɦɢ. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɱɟɦ ɦɟɧɶɲɟ ɤɪɢɬɟɪɢɟɜ ɩɨɧɚɞɨɛɢɬɫɹ, ɬɟɦ ɩɪɨɳɟ ɛɭɞɟɬ 

ɩɪɨɜɨɞɢɬɶ ɫɪɚɜɧɟɧɢɟ. ɇɨ, ɤ ɫɨɠɚɥɟɧɢɸ, ɱɚɳɟ ɨɞɧɢɦ ɟɞɢɧɫɬɜɟɧɧɵɦ ɤɪɢɬɟɪɢɟɦ 

ɧɟ ɭɞɚɟɬɫɹ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɨɰɟɧɢɬɶ ɤɚɱɟɫɬɜɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

Ɍɨɝɞɚ ɩɪɢɯɨɞɢɬɫɹ ɜɜɨɞɢɬɶ ɟɳɟ ɤɚɤɨɟ-ɬɨ ɤɨɥɢɱɟɫɬɜɨ ɤɪɢɬɟɪɢɟɜ, ɩɨ-ɪɚɡɧɨɦɭ 

ɨɩɢɫɵɜɚɸɳɢɯ ɨɛɴɟɤɬ ɢ ɞɨɩɨɥɧɹɸɳɢɯ ɞɪɭɝ ɞɪɭɝɚ. 

ɉɪɢ ɜɵɛɨɪɟ ɤɪɢɬɟɪɢɟɜ ɢɧɨɝɞɚ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɨɩɵɬɨɦ ɪɚɧɟɟ 

ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɛɨɬ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɚɧɚɥɢɡɟ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɢɟ ɤɪɢɬɟɪɢɢ, ɤɚɤ ɮɢɧɚɧɫɨɜɵɟ (ɫɬɨɢɦɨɫɬɶ, 

ɩɪɢɛɵɥɶ ɢ ɬ.ɞ.), ɢɧɜɟɧɬɚɪɧɵɟ (ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɞɭɤɬɚ, ɚɫɫɨɪɬɢɦɟɧɬ ɢ ɬ.ɞ.), 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ (ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɩɪ.), 

ɠɢɜɭɱɟɫɬɶ (ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɚɞɚɩɬɢɜɧɨɫɬɶ ɤ ɫɪɟɞɟ, 

ɫɤɨɪɨɫɬɶ ɦɨɪɚɥɶɧɨɝɨ ɭɫɬɚɪɟɜɚɧɢɹ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɩɪ.), ɷɤɨɥɨɝɢɱɧɨɫɬɶ, 

ɷɪɝɨɧɨɦɢɱɧɨɫɬɶ ɢ ɪɹɞ ɞɪɭɝɢɯ. 

5 ɉɨɫɬɪɨɟɧɢɟ ɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɨɞɟɥɟɣ. 

Ɇɨɞɟɥɢ ɡɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɚɸɬ ɩɨɧɢɦɚɧɢɟ ɫɢɫɬɟɦɵ, ɩɨɡɜɨɥɹɸɬ 

ɩɪɨɜɨɞɢɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɚɛɫɬɪɚɤɬɧɨɦ ɩɥɚɧɟ, ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɩɨɜɟɞɟɧɢɟ 

ɫɢɫɬɟɦɵ ɜ ɢɧɬɟɪɟɫɭɸɳɢɯ ɧɚɫ ɭɫɥɨɜɢɹɯ, ɭɩɪɨɳɚɬɶ ɡɚɞɚɱɢ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ 

ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɫɨɜɟɪɲɟɧɧɨ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ ɨɞɧɢɦɢ ɦɟɬɨɞɚɦɢ. Ɉɫɧɨɜɧɚɹ 

ɡɚɞɚɱɚ ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɟɢɦɭɳɟɫɬɜɨ ɦɨɞɟɥɢ - ɜɵɞɟɥɟɧɢɟ ɱɚɫɬɧɵɯ, ɧɨ ɧɚɢɛɨɥɟɟ 

ɜɚɠɧɵɯ ɮɚɤɬɨɪɨɜ ɪɟɚɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɩɨɞɥɟɠɚɬ ɢɡɭɱɟɧɢɸ ɜ ɞɚɧɧɨɦ 

ɤɨɧɤɪɟɬɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ. ɗɬɢ ɮɚɤɬɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɪɚɠɟɧɵ ɜ ɦɨɞɟɥɢ ɫ 
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ɧɚɢɛɨɥɶɲɟɣ ɩɨɥɧɨɬɨɣ ɢ ɞɟɬɚɥɢɡɚɰɢɟɣ, ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɦɨɞɟɥɢ ɞɨɥɠɧɵ 

ɫɨɜɩɚɞɚɬɶ ɫ ɪɟɚɥɶɧɵɦɢ ɫ ɬɨɱɧɨɫɬɶɸ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɚɧɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɉɫɬɚɥɶɧɵɟ, ɧɟɫɭɳɟɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɦɨɝɭɬ ɛɵɬɶ ɥɢɛɨ ɨɬɪɚɠɟɧɵ 

ɫ ɦɟɧɶɲɟɣ ɬɨɱɧɨɫɬɶɸ, ɥɢɛɨ ɜɨɜɫɟ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɜ ɦɨɞɟɥɢ.  

6 Ƚɟɧɟɪɢɪɨɜɚɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜ. 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɧɟɨɛɯɨɞɢɦɨ ɫɝɟɧɟɪɢɪɨɜɚɬɶ ɦɧɨɠɟɫɬɜɨ ɚɥɶɬɟɪɧɚɬɢɜ, ɢɡ 

ɤɨɬɨɪɵɯ ɡɚɬɟɦ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɵɛɨɪ ɧɚɢɥɭɱɲɟɝɨ ɩɭɬɢ ɪɚɡɜɢɬɢɹ 

ɫɢɫɬɟɦɵ. Ⱦɚɧɧɵɣ ɷɬɚɩ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɜɚɠɧɵɦ ɢ ɬɪɭɞɧɵɦ. 

ȼɚɠɧɨɫɬɶ ɟɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɤɨɧɟɱɧɚɹ ɰɟɥɶ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ɫɨɫɬɨɢɬ 

ɜ ɜɵɛɨɪɟ ɧɚɢɥɭɱɲɟɣ ɚɥɶɬɟɪɧɚɬɢɜɵ ɧɚ ɡɚɞɚɧɧɨɦ ɦɧɨɠɟɫɬɜɟ ɢ ɜ ɨɛɨɫɧɨɜɚɧɢɢ 

ɷɬɨɝɨ ɜɵɛɨɪɚ. ȿɫɥɢ ɜ ɫɮɨɪɦɢɪɨɜɚɧɧɨɟ ɦɧɨɠɟɫɬɜɨ ɚɥɶɬɟɪɧɚɬɢɜ ɧɟ ɩɨɩɚɥɚ 

ɧɚɢɥɭɱɲɚɹ, ɬɨ ɧɢɤɚɤɢɟ ɫɚɦɵɟ ɫɨɜɟɪɲɟɧɧɵɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɧɟ ɩɨɦɨɝɭɬ ɟɟ 

ɜɵɱɢɫɥɢɬɶ. Ɍɪɭɞɧɨɫɬɶ ɷɬɚɩɚ ɨɛɭɫɥɨɜɥɟɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɝɟɧɟɪɚɰɢɢ 

ɞɨɫɬɚɬɨɱɧɨ ɩɨɥɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɚɥɶɬɟɪɧɚɬɢɜ, ɜɤɥɸɱɚɸɳɟɝɨ ɜ ɫɟɛɹ, ɧɚ ɩɟɪɜɵɣ 

ɜɡɝɥɹɞ, ɞɚɠɟ ɫɚɦɵɟ ɧɟɪɟɚɥɢɡɭɟɦɵɟ. 

7 ȼɵɛɨɪ ɢɥɢ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ. 

ɉɪɨɰɟɫɫ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɫɨɫɬɨɢɬ ɜ ɜɵɛɨɪɟ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɢɡ 

ɧɟɤɨɬɨɪɨɝɨ ɦɧɨɠɟɫɬɜɚ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɫ ɭɱɟɬɨɦ ɫɢɫɬɟɦɵ 

ɩɪɟɞɩɨɱɬɟɧɢɣ. 

8 Ɋɟɚɥɢɡɚɰɢɹ ɭɥɭɱɲɚɸɳɟɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ. 

ɉɨɫɥɟ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ ɬɨɦ, ɤɚɤɨɟ ɢɦɟɧɧɨ ɢɡ ɭɥɭɱɲɚɸɳɢɯ 

ɜɦɟɲɚɬɟɥɶɫɬɜ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɢɬɶ (ɷɬɨ ɢɬɨɝ ɩɪɟɞɵɞɭɳɟɝɨ ɷɬɚɩɚ), ɩɪɟɞɫɬɨɢɬ 

ɪɚɛɨɬɚ ɩɨ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɪɟɲɟɧɢɹ 

1.1.2 Ɇɨɞɟɥɶ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

. 

Ɇɨɞɟɥɶ – ɷɬɨ ɨɛɴɟɤɬ ɢɥɢ ɨɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ, ɫɢɫɬɟɦɵ ɞɥɹ ɡɚɦɟɳɟɧɢɹ (ɩɪɢ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɟɞɥɨɠɟɧɢɹɯ, ɝɢɩɨɬɟɡɚɯ) ɨɞɧɨɣ ɫɢɫɬɟɦɵ (ɬ.ɟ. 

ɨɪɢɝɢɧɚɥɚ) ɞɪɭɝɨɣ ɫɢɫɬɟɦɨɣ ɞɥɹ ɢɡɭɱɟɧɢɹ ɨɪɢɝɢɧɚɥɚ ɢɥɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɟɝɨ 

ɤɚɤɢɯ-ɥɢɛɨ ɫɜɨɣɫɬɜ.  
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Ɇɨɞɟɥɢɪɨɜɚɧɢɟ – ɷɬɨ ɡɚɦɟɳɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɨɛɴɟɤɬɚ Ⱥ ɞɪɭɝɢɦ ɨɛɴɟɤɬɨɦ 

Ȼ. Ɂɚɦɟɳɚɟɦɵɣ ɨɛɴɟɤɬ Ⱥ ɧɚɡɵɜɚɟɬɫɹ ɨɪɢɝɢɧɚɥɨɦ ɢɥɢ ɨɛɴɟɤɬɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, 

ɚ ɡɚɦɟɳɚɸɳɢɣ Ȼ - ɦɨɞɟɥɶɸ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɦɨɞɟɥɶ - ɷɬɨ ɨɛɴɟɤɬ-ɡɚɦɟɧɢɬɟɥɶ 

ɨɛɴɟɤɬɚ-ɨɪɢɝɢɧɚɥɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɢɡɭɱɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɫɜɨɣɫɬɜ ɨɪɢɝɢɧɚɥɚ. 

ɉɨɱɟɦɭ ɠɟ ɦɵ ɩɪɢɛɟɝɚɟɦ ɤ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɜɦɟɫɬɨ ɬɨɝɨ, ɱɬɨɛɵ 

ɩɨɩɵɬɚɬɶɫɹ ɧɚɩɪɹɦɭɸ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɪɟɚɥɶɧɵɦ ɦɢɪɨɦ?  Ɇɨɠɧɨ ɧɚɡɜɚɬɶ 

ɬɪɢ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧɵ. 

1. ɋɥɨɠɧɨɫɬɶ ɪɟɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ.  

ɍɱёɬ ɜɫɟɯ ɮɚɤɬɨɪɨɜ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɪɟɲɚɟɦɨɣ ɩɪɨɛɥɟɦɟ, ɨɛɵɱɧɨ 

ɩɪɟɜɨɫɯɨɞɢɬ ɱɟɥɨɜɟɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ. ɉɨɷɬɨɦɭ ɱɚɫɬɨ ɟɞɢɧɫɬɜɟɧɧɵɦ 

ɜɵɯɨɞɨɦ ɹɜɥɹɟɬɫɹ ɭɩɪɨɳɟɧɢɟ ɫɢɬɭɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɧɟɩɨɥɧɨɣ ɤɨɩɢɢ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɭɦɟɧɶɲɚɟɬɫɹ ɪɚɡɧɨɨɛɪɚɡɢɟ ɭɱɢɬɵɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɞɨ ɭɪɨɜɧɹ 

ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɪɟɲɚɸɳɟɝɨ ɩɪɨɛɥɟɦɭ. 

2. ɋɥɨɠɧɨɫɬɢ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɩɪɹɦɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ (ɷɤɫɩɟɪɢɦɟɧɬɚ).  

ɇɚ ɩɪɚɤɬɢɤɟ ɱɚɫɬɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɨɝɪɚɧɢɱɟɧɨ ɢɡ-ɡɚ 

ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ ɥɢɛɨ ɜɨɨɛɳɟ ɧɟɜɨɡɦɨɠɧɨ (ɨɩɚɫɧɨ, ɥɢɛɨ ɫɨɜɪɟɦɟɧɧɚɹ 

ɬɟɯɧɢɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚ ɟɳё ɧɟ ɞɨɪɨɫɥɚ ɞɨ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ). 

3. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ.  

Ʉɚɤ ɩɪɚɜɢɥɨ, ɥɸɛɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɪɟɞɤɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɠɟɫɬɤɨɣ 

ɩɪɨɝɪɚɦɦɟ, ɬɨɥɶɤɨ ɫ ɚɩɪɢɨɪɧɵɦ ɭɱɟɬɨɦ ɫɨɛɵɬɢɣ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɧɚ 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɷɬɚɩɚɯ. ɑɚɳɟ ɩɪɢɯɨɞɢɬɫɹ ɨɰɟɧɢɜɚɬɶ ɬɟɤɭɳɢɣ ɪɟɡɭɥɶɬɚɬ ɢ 

ɜɵɛɢɪɚɬɶ ɫɥɟɞɭɸɳɢɣ ɲɚɝ ɢɡ ɱɢɫɥɚ ɜɨɡɦɨɠɧɵɯ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ 

ɫɪɚɜɧɢɜɚɬɶ ɩɨɫɥɟɞɫɬɜɢɹ ɜɫɟɯ ɜɚɪɢɚɧɬɨɜ ɞɟɣɫɬɜɢɹ, ɧɟ ɜɵɩɨɥɧɹɹ ɢɯ ɪɟɚɥɶɧɨ, ɚ 

ɩɪɨɢɝɪɵɜɚɹ ɧɚ ɦɨɞɟɥɢ. 

ɋɪɟɞɢ ɩɪɨɱɢɯ ɩɪɢɱɢɧ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɫɥɟɞɭɸɳɢɟ: 

- ɢɫɫɥɟɞɭɟɦɵɣ ɨɛɴɟɤɬ ɫɥɢɲɤɨɦ ɜɟɥɢɤ (ɋɨɥɧɟɱɧɚɹ ɫɢɫɬɟɦɚ), ɥɢɛɨ 

ɫɥɢɲɤɨɦ ɦɚɥ (ɚɬɨɦ); 

- ɢɫɫɥɟɞɭɟɦɵɣ ɩɪɨɰɟɫɫ ɩɪɨɬɟɤɚɟɬ ɨɱɟɧɶ ɛɵɫɬɪɨ (ɜɡɪɵɜ), ɥɢɛɨ ɨɱɟɧɶ 

ɦɟɞɥɟɧɧɨ (ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ); 



9 
 

- ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɷɤɫɩɟɪɢɦɟɧɬɢɪɨɜɚɧɢɟ ɫ ɨɛɴɟɤɬɨɦ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɟɝɨ ɪɚɡɪɭɲɟɧɢɸ (ɢɫɩɵɬɚɧɢɹ ɫɚɦɨɥёɬɚ, ɚɜɬɨɦɨɛɢɥɹ). 

ɑɬɨɛɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɜɨɟɦɭ ɩɪɟɞɧɚɡɧɚɱɟɧɢɸ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɜɨɸ 

ɩɪɚɤɬɢɱɟɫɤɭɸ ɩɨɥɟɡɧɨɫɬɶ, ɦɨɞɟɥɢ ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɪɹɞɭ ɬɪɟɛɨɜɚɧɢɣ, ɬɚɤɢɯ 

ɤɚɤ: 

 Ⱥɞɟɤɜɚɬɧɨɫɬɶ – ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɚ; 

 ɉɨɥɧɨɬɚ – ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɨɥɭɱɚɬɟɥɸ ɜɫɟɣ ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ 

ɨɛ ɨɛɴɟɤɬɟ; 

 Ƚɢɛɤɨɫɬɶ – ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɢɬɭɚɰɢɣ ɜɨ ɜɫɟɦ 

ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ ɭɫɥɨɜɢɣ ɢ ɩɚɪɚɦɟɬɪɨɜ; 

 Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɢɟɦɥɟɦɨɣ ɞɥɹ ɢɦɟɸɳɟɝɨɫɹ 

ɜɪɟɦɟɧɢ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ; 

 ɗɤɨɧɨɦɢɱɧɨɫɬɶ - ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɬɪɚɬɚɦɢ ɪɟɫɭɪɫɨɜ ɗȼɆ ɩɚɦɹɬɢ ɢ 

ɜɪɟɦɟɧɢ ɧɚ ɟɟ ɪɟɚɥɢɡɚɰɢɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɦɨɞɟɥɶ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 

1. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɰɟɥɢ ɚɧɚɥɢɡɚ ɢ ɩɭɬɢ ɟɟ ɞɨɫɬɢɠɟɧɢɹ ɢ ɜɵɪɚɛɨɬɤɢ ɨɛɳɟɝɨ 

ɩɨɞɯɨɞɚ ɤ ɢɫɫɥɟɞɭɟɦɨɣ ɩɪɨɛɥɟɦɟ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɬɪɟɛɭɟɬɫɹ ɝɥɭɛɨɤɨɟ ɩɨɧɢɦɚɧɢɟ 

ɫɭɳɟɫɬɜɚ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. ɂɧɨɝɞɚ, ɩɪɚɜɢɥɶɧɨ ɩɨɫɬɚɜɢɬɶ ɡɚɞɚɱɭ ɧɟ ɦɟɧɟɟ 

ɫɥɨɠɧɨ, ɱɟɦ ɟɟ ɪɟɲɢɬɶ.  

2. ɂɞɟɚɥɢɡɚɰɢɹ ɨɛɴɟɤɬɚ 

Ɉɬɛɪɚɫɵɜɚɸɬɫɹ ɜɫɟ ɮɚɤɬɨɪɵ ɢ ɷɮɮɟɤɬɵ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɧɟ 

ɫɚɦɵɦɢ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɞɥɹ ɟɝɨ ɩɨɜɟɞɟɧɢɹ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ 

ɛɚɥɚɧɫɚ ɦɚɬɟɪɢɢ ɧɟ ɭɱɢɬɵɜɚɥɫɹ, ɜɜɢɞɭ ɟɝɨ ɦɚɥɨɫɬɢ, ɞɟɮɟɤɬ ɦɚɫɫ, ɤɨɬɨɪɵɦ 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɪɚɞɢɨɚɤɬɢɜɧɵɣ ɪɚɫɩɚɞ. ɉɨ ɜɨɡɦɨɠɧɨɫɬɢ ɢɞɟɚɥɢɡɢɪɭɸɳɢɟ 

ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɨɪɦɟ, ɫ ɬɟɦ, ɱɬɨɛɵ ɢɯ 

ɫɩɪɚɜɟɞɥɢɜɨɫɬɶ ɩɨɞɞɚɜɚɥɚɫɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦɭ ɤɨɧɬɪɨɥɸ. 

3. Ɏɨɪɦɚɥɢɡɚɰɢɹ. 
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Ɂɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɛɨɪɟ ɫɢɫɬɟɦɵ ɭɫɥɨɜɧɵɯ ɨɛɨɡɧɚɱɟɧɢɣ ɢ ɫ ɢɯ ɩɨɦɨɳɶɸ 

ɡɚɩɢɫɵɜɚɬɶ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɨɛɴɟɤɬɚ ɜ ɜɢɞɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 

ɜɵɪɚɠɟɧɢɣ. ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɥɚɫɫ ɡɚɞɚɱ, ɤ ɤɨɬɨɪɵɦ ɦɨɠɟɬ ɛɵɬɶ ɨɬɧɟɫɟɧɚ 

ɩɨɥɭɱɟɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɨɛɴɟɤɬɚ.  

4. ȼɵɛɨɪ ɦɟɬɨɞɚ ɪɟɲɟɧɢɹ. 

ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɫ 

ɭɱɟɬɨɦ ɭɫɥɨɜɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɚ. Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 

ɡɚɞɚɱɢ ɜɵɛɢɪɚɟɬɫɹ ɤɚɤɨɣ-ɥɢɛɨ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɢɥɢ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ 

ɫɩɟɰɢɚɥɶɧɵɣ ɦɟɬɨɞ. ɉɪɢ ɜɵɛɨɪɟ ɦɟɬɨɞɚ ɭɱɢɬɵɜɚɸɬɫɹ ɡɧɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɟɝɨ 

ɩɪɟɞɩɨɱɬɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɟɞɩɨɱɬɟɧɢɹ ɪɚɡɪɚɛɨɬɱɢɤɚ. 

5. Ɋɟɚɥɢɡɚɰɢɹ ɦɨɞɟɥɢ. 

Ɋɚɡɪɚɛɨɬɚɜ ɚɥɝɨɪɢɬɦ, ɩɢɲɟɬɫɹ ɩɪɨɝɪɚɦɦɚ, ɤɨɬɨɪɚɹ ɨɬɥɚɠɢɜɚɟɬɫɹ, 

ɬɟɫɬɢɪɭɟɬɫɹ ɢ ɩɨɥɭɱɚɟɬɫɹ ɪɟɲɟɧɢɟ ɧɭɠɧɨɣ ɡɚɞɚɱɢ. 

6. Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

ɋɨɩɨɫɬɚɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɧɨɟ ɢ ɩɪɟɞɩɨɥɚɝɚɟɦɨɟ ɪɟɲɟɧɢɟ, ɩɪɨɜɨɞɢɬɫɹ 

ɤɨɧɬɪɨɥɶ ɩɨɝɪɟɲɧɨɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

7. ɉɪɨɜɟɪɤɚ ɚɞɟɤɜɚɬɧɨɫɬɢ ɪɟɚɥɶɧɨɦɭ ɨɛɴɟɤɬɭ. 

ɉɪɨɰɟɫɫ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɢɬɟɪɚɬɢɜɧɵɦ. ȼ ɫɥɭɱɚɟ 

ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɷɬɚɩɨɜ 6 ɢɥɢ 7 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨɡɜɪɚɬ ɤ 

ɨɞɧɨɦɭ ɢɡ ɪɚɧɧɢɯ ɷɬɚɩɨɜ, ɤɨɬɨɪɵɣ ɦɨɝ ɩɪɢɜɟɫɬɢ ɤ ɪɚɡɪɚɛɨɬɤɟ ɧɟɭɞɚɱɧɨɣ 

ɦɨɞɟɥɢ. ɗɬɨɬ ɷɬɚɩ ɢ ɜɫɟ ɩɨɫɥɟɞɭɸɳɢɟ ɭɬɨɱɧɹɸɬɫɹ ɢ ɬɚɤɨɟ ɭɬɨɱɧɟɧɢɟ ɦɨɞɟɥɢ 

ɩɪɨɢɫɯɨɞɢɬ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɛɭɞɭɬ ɩɨɥɭɱɟɧɵ ɩɪɢɟɦɥɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ. 

Ɉɫɬɚɧɨɜɢɦɫɹ ɧɚ ɨɞɧɨɦ ɢɡ ɧɚɢɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɜɢɞɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

- ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ, ɫɬɚɜɹɳɢɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɨɞɟɥɢɪɭɟɦɨɦɭ ɮɢɡɢɱɟɫɤɨɦɭ 

ɩɪɨɰɟɫɫɭ ɫɢɫɬɟɦɭ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɫɨɨɬɧɨɲɟɧɢɣ, ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɨɬɜɟɬ ɧɚ ɜɨɩɪɨɫ ɨ ɩɨɜɟɞɟɧɢɢ ɨɛɴɟɤɬɚ ɛɟɡ ɫɨɡɞɚɧɢɹ ɮɢɡɢɱɟɫɤɨɣ 

ɦɨɞɟɥɢ, ɱɚɫɬɨ ɨɤɚɡɵɜɚɸɳɟɣɫɹ ɞɨɪɨɝɨɫɬɨɹɳɟɣ ɢ ɧɟɷɮɮɟɤɬɢɜɧɨɣ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ – ɷɬɨ ɫɪɟɞɫɬɜɨ ɢɡɭɱɟɧɢɹ ɪɟɚɥɶɧɨɝɨ 

ɨɛɴɟɤɬɚ, ɩɪɨɰɟɫɫɚ ɢɥɢ ɫɢɫɬɟɦɵ ɩɭɬɟɦ ɢɯ ɡɚɦɟɧɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ, 

ɛɨɥɟɟ ɭɞɨɛɧɨɣ ɞɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɗȼɆ. 
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Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ ɩɪɢɛɥɢɠɟɧɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ 

ɪɟɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ, ɩɪɨɰɟɫɫɨɜ ɢɥɢ ɫɢɫɬɟɦ, ɜɵɪɚɠɟɧɧɵɦ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 

ɬɟɪɦɢɧɚɯ ɢ ɫɨɯɪɚɧɹɸɳɢɦ ɫɭɳɟɫɬɜɟɧɧɵɟ ɱɟɪɬɵ ɨɪɢɝɢɧɚɥɚ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ 

ɦɨɞɟɥɢ ɜ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɮɨɪɦɟ, ɫ ɩɨɦɨɳɶɸ ɥɨɝɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɨɩɢɫɵɜɚɸɬ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɚ, ɩɪɨɰɟɫɫɚ ɢɥɢ ɫɢɫɬɟɦɵ, 

ɟɝɨ ɩɚɪɚɦɟɬɪɵ, ɜɧɭɬɪɟɧɧɢɟ ɢ ɜɧɟɲɧɢɟ ɫɜɹɡɢ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɟɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ, ɩɪɨɰɟɫɫɚ ɢɥɢ 

ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɫɢɫɬɟɦɵ ɮɭɧɤɰɢɨɧɚɥɨɜ                ɝɞɟ  

X – ɜɟɤɬɨɪ ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ, X=                , 
Y – ɜɟɤɬɨɪ ɜɵɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ, Y=[               , 

Z – ɜɟɤɬɨɪ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, Z=                , 

t – ɤɨɨɪɞɢɧɚɬɚ ɜɪɟɦɟɧɢ. 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɟɪɟɞ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɜɨɡɧɢɤɚɟɬ 

ɡɚɞɚɱɚ ɜɵɹɜɢɬɶ ɢ ɢɫɤɥɸɱɢɬɶ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɮɚɤɬɨɪɵ, ɧɟɫɭɳɟɫɬɜɟɧɧɨ 

ɜɥɢɹɸɳɢɟ ɧɚ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ (ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɨɛɵɱɧɨ ɜɤɥɸɱɚɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟɟ ɱɢɫɥɨ ɮɚɤɬɨɪɨɜ, ɱɟɦ ɜ ɪɟɚɥɶɧɨɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ). ɇɚ 

ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜɵɞɜɢɝɚɸɬɫɹ ɝɢɩɨɬɟɡɵ ɨ ɫɜɹɡɢ ɦɟɠɞɭ 

ɜɟɥɢɱɢɧɚɦɢ, ɜɵɪɚɠɚɸɳɢɦɢ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɢ ɮɚɤɬɨɪɚɦɢ, ɜɜɟɞɟɧɧɵɦɢ ɜ 

ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ.  

Ʉɨɧɟɱɧɨɣ ɰɟɥɶɸ ɷɬɨɝɨ ɷɬɚɩɚ ɹɜɥɹɟɬɫɹ ɮɨɪɦɭɥɢɪɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 

ɡɚɞɚɱɢ, ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɬɨɱɧɨɫɬɶɸ ɜɵɪɚɠɚɟɬ ɪɟɡɭɥɶɬɚɬɵ, 

ɢɧɬɟɪɟɫɭɸɳɢɟ ɫɩɟɰɢɚɥɢɫɬɚ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɧɟɨɛɯɨɞɢɦɨ: 

 ɬɳɚɬɟɥɶɧɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɚɥɶɧɵɣ ɨɛɴɟɤɬ ɢɥɢ ɩɪɨɰɟɫɫ; 

 ɜɵɞɟɥɢɬɶ ɟɝɨ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɱɟɪɬɵ ɢ ɫɜɨɣɫɬɜɚ; 

 ɨɩɪɟɞɟɥɢɬɶ ɩɟɪɟɦɟɧɧɵɟ, ɬ.ɟ. ɩɚɪɚɦɟɬɪɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɜɥɢɹɸɬ ɧɚ 

ɨɫɧɨɜɧɵɟ ɱɟɪɬɵ ɢ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɚ; 
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 ɨɩɢɫɚɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɚ, ɩɪɨɰɟɫɫɚ ɢɥɢ ɫɢɫɬɟɦɵ 

ɨɬ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɥɨɝɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɫɨɨɬɧɨɲɟɧɢɣ 

(ɭɪɚɜɧɟɧɢɹ, ɪɚɜɟɧɫɬɜɚ, ɧɟɪɚɜɟɧɫɬɜɚ, ɥɨɝɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɣ); 

 ɜɵɞɟɥɢɬɶ ɜɧɭɬɪɟɧɧɢɟ ɫɜɹɡɢ ɨɛɴɟɤɬɚ, ɩɪɨɰɟɫɫɚ ɢɥɢ ɫɢɫɬɟɦɵ ɫ ɩɨɦɨɳɶɸ 

ɨɝɪɚɧɢɱɟɧɢɣ, ɭɪɚɜɧɟɧɢɣ, ɪɚɜɟɧɫɬɜ, ɧɟɪɚɜɟɧɫɬɜ, ɥɨɝɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ; 

 ɨɩɪɟɞɟɥɢɬɶ ɜɧɟɲɧɢɟ ɫɜɹɡɢ ɢ ɨɩɢɫɚɬɶ ɢɯ ɫ ɩɨɦɨɳɶɸ ɨɝɪɚɧɢɱɟɧɢɣ, 

ɭɪɚɜɧɟɧɢɣ, ɪɚɜɟɧɫɬɜ, ɧɟɪɚɜɟɧɫɬɜ, ɥɨɝɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɤɪɨɦɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɴɟɤɬɚ, ɩɪɨɰɟɫɫɚ 

ɢɥɢ ɫɢɫɬɟɦɵ ɢ ɫɨɫɬɚɜɥɟɧɢɹ ɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ, ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ: 

 ɩɨɫɬɪɨɟɧɢɟ ɚɥɝɨɪɢɬɦɚ, ɦɨɞɟɥɢɪɭɸɳɟɝɨ ɩɨɜɟɞɟɧɢɟ ɨɛɴɟɤɬɚ, ɩɪɨɰɟɫɫɚ 

ɢɥɢ ɫɢɫɬɟɦɵ; 

 ɩɪɨɜɟɪɤɚ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨɞɟɥɢ ɢ ɨɛɴɟɤɬɚ, ɩɪɨɰɟɫɫɚ ɢɥɢ ɫɢɫɬɟɦɵ ɧɚ 

ɨɫɧɨɜɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɢ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ; 

 ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɦɨɞɟɥɢ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɨɞɟɥɢ. 

ɉɨɫɬɪɨɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɵɱɧɨ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɬɪɨɟɧɢɹ ɢ 

ɚɧɚɥɢɡɚ ɩɪɨɫɬɟɣɲɟɣ, ɧɚɢɛɨɥɟɟ ɝɪɭɛɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɩɪɨɰɟɫɫɚ ɢɥɢ ɫɢɫɬɟɦɵ. ȼ ɞɚɥɶɧɟɣɲɟɦ, ɜ ɫɥɭɱɚɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɦɨɞɟɥɶ ɭɬɨɱɧɹɟɬɫɹ, ɞɟɥɚɟɬɫɹ ɟɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɨɛɴɟɤɬɭ ɛɨɥɟɟ 

ɩɨɥɧɵɦ. 

ȼɵɛɨɪ ɬɨɣ ɢɥɢ ɢɧɨɣ ɦɨɞɟɥɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɪɟɛɨɜɚɧɢɟɦ ɬɨɱɧɨɫɬɢ. ɋ 

ɩɨɜɵɲɟɧɢɟɦ ɬɨɱɧɨɫɬɢ ɦɨɞɟɥɶ ɩɪɢɯɨɞɢɬɫɹ ɭɫɥɨɠɧɹɬɶ, ɭɱɢɬɵɜɚɹ ɧɨɜɵɟ ɢ ɧɨɜɵɟ 

ɨɫɨɛɟɧɧɨɫɬɢ ɢɡɭɱɚɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɩɪɨɰɟɫɫɚ ɢɥɢ ɫɢɫɬɟɦɵ. Ɉɞɧɚɤɨ, ɱɟɦ ɜɵɲɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɨɱɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ, ɬɟɦ ɛɨɥɶɲɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢɡɭɱɚɟɦɨɝɨ 

ɨɛɴɟɤɬɚ, ɩɪɨɰɟɫɫɚ ɢɥɢ ɫɢɫɬɟɦɵ. ɇɨ ɡɞɟɫɶ ɜɚɠɧɨ ɜɨ ɜɪɟɦɹ ɨɫɬɚɧɨɜɢɬɶɫɹ, ɬɚɤ ɤɚɤ 

ɫɥɨɠɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɦɨɠɟɬ ɩɪɟɜɪɚɬɢɬɶɫɹ ɜ ɬɪɭɞɧɨ ɪɚɡɪɟɲɢɦɭɸ 

ɡɚɞɚɱɭ. 
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1.1.3 ɂɞɟɧɬɢɮɢɤɚɰɢɹ 

 

Ɉɞɧɚɤɨ ɧɟ ɜɫɟɝɞɚ ɭɞɚёɬɫɹ ɩɨɫɬɪɨɢɬɶ ɦɨɞɟɥɶ, ɤɨɬɨɪɚɹ ɛɵ ɩɨɥɧɨɫɬɶɸ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ ɜɫɟɦ ɩɪɨɬɟɤɚɸɳɢɦ ɩɪɨɰɟɫɫɚɦ ɪɟɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ, 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɤɨɬɨɪɵɯ ɢɡɜɟɫɬɧɨ ɧɟɬɨɱɧɨ, ɥɢɛɨ ɨɬɫɭɬɫɬɜɭɟɬ 

ɩɨɥɧɨɫɬɶɸ. Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɬɚɤɢɦɢ ɨɛɴɟɤɬɚɦɢ ɢɯ ɧɟɨɛɯɨɞɢɦɨ 

ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ. ɑɬɨ ɠɟ ɩɨɧɢɦɚɟɬɫɹ ɩɨɞ ɡɚɞɚɱɟɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ?  

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɪɨɜɧɹ ɚɩɪɢɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɛɴɟɤɬɟ ɪɚɡɥɢɱɚɸɬ 

ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɜ «ɭɡɤɨɦ» ɢ «ɲɢɪɨɤɨɦ» ɫɦɵɫɥɚɯ. 

ɉɨɞ ɢɞɟɧɬɢɮɢɤɚɰɢɟɣ ɜ ɲɢɪɨɤɨɦ ɫɦɵɫɥɟ ɩɨɧɢɦɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɫɬɪɭɤɬɭɪɵ ɢ ɩɚɪɚɦɟɬɪɨɜ ɞɢɧɚɦɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɩɨ ɧɚɛɥɸɞɚɟɦɵɦ ɞɚɧɧɵɦ: 

ɜɯɨɞɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɢ ɜɵɯɨɞɧɵɦ ɜɟɥɢɱɢɧɚɦ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɢɫɫɥɟɞɭɟɦɵɣ 

ɨɛɴɟɤɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ «ɱёɪɧɵɣ ɹɳɢɤ», ɫɬɪɭɤɬɭɪɚ ɢ ɩɚɪɚɦɟɬɪɵ ɜɧɭɬɪɢ 

ɤɨɬɨɪɨɝɨ ɩɨɥɧɨɫɬɶɸ ɧɟɢɡɜɟɫɬɧɵ ɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ. 

ɉɨɞ ɢɞɟɧɬɢɮɢɤɚɰɢɟɣ ɜ ɭɡɤɨɦ ɫɦɵɫɥɟ ɩɨɧɢɦɚɟɬɫɹ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ 

ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɦɟɧɬɨɜ ɜ ɢɡɜɟɫɬɧɨɣ ɫɬɪɭɤɬɭɪɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɢɫɫɥɟɞɭɟɦɵɣ ɨɛɴɟɤɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ «ɫɟɪɵɣ ɹɳɢɤ», 

ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɢɬɶ. 

 

1.1.4 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

 

ɇɚɢɛɨɥɟɟ ɨɛɳɭɸ ɫɯɟɦɭ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ 

ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

 

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɨɛɴɟɤɬɚ 

 

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
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 u(t) – ɜɯɨɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ; 

 x(t) – ɜɵɯɨɞɧɚɹ ɩɟɪɟɦɟɧɧɚɹ ɩɪɨɰɟɫɫɚ; 

 (t) – ɧɟɩɪɟɪɵɜɧɨɟ ɜɪɟɦɹ; 

 ξ (t) – ɜɟɤɬɨɪɧɨɟ ɫɥɭɱɚɣɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ; 

ȼɨɡɞɟɣɫɬɜɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɧɚ ɨɛɴɟɤɬ ɜ ɨɛɨɛɳɟɧɧɨɦ ɜɢɞɟ ɢɡɨɛɪɚɠɟɧɵ 

ɫɬɪɟɥɤɚɦɢ, ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɤ ɨɛɴɟɤɬɭ. Ɉɛɴɟɤɬ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɗɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɩɨɤɚɡɚɧɨ ɫɬɪɟɥɤɨɣ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɨɬ 

ɨɛɴɟɤɬɚ ɢ ɨɛɨɡɧɚɱɟɧɧɨɣ ɱɟɪɟɡ x.  

ȼɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɦɨɝɭɬ ɨɩɢɫɵɜɚɬɶɫɹ ɨɩɪɟɞɟɥɟɧɧɵɦɢ 

ɮɭɧɤɰɢɹɦɢ (ɨɛɵɱɧɨ ɮɭɧɤɰɢɹɦɢ ɜɪɟɦɟɧɢ). Ɇɚɬɟɦɚɬɢɱɟɫɤɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ 

ɜɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɮɭɧɤɰɢɹɦɢ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ ɜɵɪɚɠɟɧɢɹ                    ,                                                                                   (1.1) 

ɝɞɟ f – ɧɟɢɡɜɟɫɬɧɵɣ ɨɩɟɪɚɬɨɪ ɨɛɴɟɤɬɚ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɰɟɫɫ, ɤɨɬɨɪɵɣ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɞɢɫɤɪɟɬɧɨ-

ɧɟɩɪɟɪɵɜɧɵɯ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɚɦ ɩɪɨɰɟɫɫ ɧɟɩɪɟɪɵɜɟɧ, ɧɨ ɟɝɨ «ɜɯɨɞɧɵɟ-

ɜɵɯɨɞɧɵɟ» ɞɚɧɧɵɟ ɮɢɤɫɢɪɭɸɬɫɹ ɜ ɞɢɫɤɪɟɬɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ. 

ɉɟɪɟɦɟɧɧɵɟ            ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɱɟɪɟɡ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ   . Ⱦɥɹ 

ɢɡɦɟɪɟɧɢɹ ɜɵɯɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ      ɬɪɟɛɭɟɬɫɹ ɜɪɟɦɹ   . ɉɪɢ ɷɬɨɦ        . 

Ɋɚɡɥɢɱɢɟ ɞɢɫɤɪɟɬɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɦɨɠɟɬ  ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧɨ 

ɫɪɟɞɫɬɜɚɦɢ ɤɨɧɬɪɨɥɹ. ɇɚɩɪɢɦɟɪ, ɢɡɦɟɪɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɩɟɪɟɦɟɧɧɵɯ ɦɨɠɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɢɡɦɟɪɟɧɢɹ ɠɟ ɞɪɭɝɢɯ ɩɟɪɟɦɟɧɧɵɯ 

ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɥɢɬɟɥɶɧɵɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɢɫɩɵɬɚɧɢɣ ɢɥɢ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɟɦɟɧɧɵɟ ɩɪɨɰɟɫɫɚ 

ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɫ ɪɚɡɥɢɱɧɨɣ ɞɢɫɤɪɟɬɧɨɫɬɶɸ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɹɜɥɟɧɢɸ 

ɩɪɨɩɭɫɤɨɜ. Ɇɚɬɪɢɰɚ ɧɚɛɥɸɞɟɧɢɣ "ɜɯɨɞɧɵɯ-ɜɵɯɨɞɧɵɯ" ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɢɦɟɟɬ 

ɫɥɟɞɭɸɳɢɣ ɜɢɞ (Ɍɚɛɥɢɰɚ 1). 
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Ɍɚɛɥɢɰɚ 1 - Ɇɚɬɪɢɰɚ ɧɚɛɥɸɞɟɧɢɣ "ɜɯɨɞɧɵɯ-ɜɵɯɨɞɧɵɯ" ɩɟɪɟɦɟɧɧɵɯ ɫ 

ɩɪɨɩɭɫɤɚɦɢ 

u 
x 

u1 u2 ... um 

u11 u21 ... um1 - 

u12 u22 ... um2 x2 

u13 u23 ... um3 x3 

u14 u24 ... um4 - 

... ... ... ... ... 

u1s u2s ... ums xs 

 

ȼ ɬɚɛɥɢɰɟ 1 ɫɬɨɥɛɰɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɯɨɞɧɵɟ (  ) ɢ ɜɵɯɨɞɧɵɟ (  ) 

ɩɟɪɟɦɟɧɧɵɟ ɩɪɨɰɟɫɫɚ, ɫɬɪɨɤɢ – ɧɚɛɥɸɞɟɧɢɹ, «-» - ɩɪɨɩɭɫɤɢ.  

ɉɪɨɩɭɫɤɢ ɜ ɞɚɧɧɵɯ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɥɨɠɧɹɸɬ ɩɪɨɰɟɫɫ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 

ɫɧɢɠɚɸɬ ɬɨɱɧɨɫɬɶ ɡɚɞɚɱɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ. ȼ ɫɜɹɡɢ ɫ ɱɟɦ, ɧɟɨɛɯɨɞɢɦɨ 

ɡɚɩɨɥɧɢɬɶ ɩɪɨɩɭɫɤɢ ɜ ɞɚɧɧɵɯ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɡɚɞɚɱɢ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɟɬɨɞɚɦɢ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɢ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ. 

 

1.1.4.1 ɉɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɢ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ 

 

ɇɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɫɥɭɱɚɣ, ɤɨɝɞɚ ɚɩɪɢɨɪɧɚɹ 

ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɬɪɭɤɬɭɪɟ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɨɬɫɭɬɫɬɜɭɟɬ ɢɥɢ ɢɝɧɨɪɢɪɭɟɬɫɹ, ɬ.ɟ. 

ɤɨɝɞɚ ɨɛɴɟɤɬ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ «ɱɟɪɧɵɣ ɹɳɢɤ». ȿɫɥɢ ɢɦɟɟɬɫɹ ɚɩɪɢɨɪɧɚɹ 

ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɭɪɚɜɧɟɧɢɹɯ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ, ɡɚɞɚɧɧɵɯ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 

ɧɟɢɡɜɟɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɬɨ ɡɚɞɚɱɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɜɨɞɢɬɫɹ ɤ ɨɰɟɧɤɟ ɷɬɢɯ 

ɩɚɪɚɦɟɬɪɨɜ. ɗɬɨ ɫɥɭɱɚɣ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ.  



16 
 

Ɉɛɳɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ, ɤɨɝɞɚ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɵ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ, ɚ ɤɨɝɞɚ – ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɟ ɫɭɳɟɫɬɜɭɟɬ – 

ɜɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɤɪɟɬɧɨɣ ɡɚɞɚɱɟɣ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɉɞɧɚɤɨ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɪɢɯɨɞɢɬɫɹ ɫɱɢɬɚɬɶɫɹ ɫ ɧɟɬɨɱɧɨɫɬɹɦɢ ɜ ɡɚɞɚɧɢɢ ɦɨɞɟɥɢ, 

ɧɟɬɨɱɧɨɫɬɹɦɢ ɜ ɢɡɦɟɪɟɧɢɹɯ ɫɢɝɧɚɥɨɜ ɲɭɦɚɦɢ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ 

ɩɨɝɪɟɲɧɨɫɬɹɦɢ. Ʉɚɤ ɪɟɡɭɥɶɬɚɬ ɦɚɥɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɷɦɩɢɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɢ ɜ 

ɡɚɞɚɧɢɢ ɦɨɞɟɥɢ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ ɨɲɢɛɤɚɦ ɜ ɪɟɡɭɥɶɬɚɬɚɯ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ.  

 

1.1.4.2 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

 

ȿɫɥɢ ɚɩɪɢɨɪɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɨɦ ɨɛɴɟɤɬɟ ɨɬɫɭɬɫɬɜɭɟɬ 

ɢɥɢ ɧɟɞɨɫɬɚɬɨɱɧɚ, ɩɪɢɯɨɞɢɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɵɛɨɪ ɫɬɪɭɤɬɭɪɵ 

ɫɢɫɬɟɦɵ ɢ ɤɥɚɫɫɚ ɦɨɞɟɥɟɣ, ɬɨ ɪɟɱɶ ɢɞɟɬ ɨɛ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɜ «ɭɡɤɨɦ» ɫɦɵɫɥɟ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɦɟɸɳɟɣɫɹ ɚɩɪɢɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɤɥɚɫɫ ɨɩɟɪɚɬɨɪɨɜ                      ,                                                                                    (1.2) 

ɝɞɟ    – ɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɦɨɞɟɥɢ; 

         – ɜɟɤɬɨɪ ɩɚɪɚɦɟɬɪɨɜ. 

Ɂɚɞɚɱɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɚ   ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɜɯɨɞɧɵɦɢ ɢ ɜɵɯɨɞɧɵɦɢ ɫɢɝɧɚɥɚɦɢ.  

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɪɭɤɬɭɪɚ ɦɨɞɟɥɢ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 

ɩɚɪɚɦɟɬɪɨɜ, ɧɚɩɪɢɦɟɪ                 ,                                                                                      (1.3) 

ɝɞɟ   – ɧɟɤɨɬɨɪɚɹ ɮɭɧɤɰɢɹ;   – ɜɟɤɬɨɪ ɩɚɪɚɦɟɬɪɨɜ; 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ   ɧɚ ɨɫɧɨɜɟ 

ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɡɧɚɱɟɧɢɣ ɟɝɨ ɜɯɨɞɧɨɝɨ ɢ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɨɜ {                }. Ⱦɥɹ ɷɬɨɝɨ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ. Ⱦɚɧɧɵɣ 
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ɦɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɩɪɢɧɰɢɩɟ ɦɢɧɢɦɢɡɚɰɢɢ ɫɭɦɦɵ ɤɜɚɞɪɚɬɨɜ ɨɬɤɥɨɧɟɧɢɣ 

ɧɟɤɨɬɨɪɨɣ ɮɭɧɤɰɢɣ ɨɬ ɢɫɤɨɦɵɯ ɡɧɚɱɟɧɢɣ 

                            ,                                                                    (1.4) 

ɝɞɟ    – ɜɵɯɨɞ ɨɛɴɟɤɬ;     − ɜɵɯɨɞ ɦɨɞɟɥɢ. 

Ɂɚɬɟɦ ɧɚɯɨɞɹɬɫɹ ɱɚɫɬɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɚɦ α ɢ 

ɩɪɢɪɚɜɧɢɜɚɸɬɫɹ ɤ ɧɭɥɸ                                                                                                                  (1.5) 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ, ɤɨɬɨɪɭɸ ɪɟɲɚɟɦ ɥɸɛɵɦ 

ɭɞɨɛɧɵɦ ɫɩɨɫɨɛɨɦ, ɧɚɩɪɢɦɟɪ ɦɟɬɨɞɨɦ Ʉɪɚɦɟɪɚ, Ƚɚɭɫɫɚ. ɉɨɫɥɟ ɱɟɝɨ ɩɨɥɭɱɚɟɦ 

ɤɨɷɮɮɢɰɢɟɧɬɵ   ɢ ɫɬɪɨɢɦ ɦɨɞɟɥɶ. 

 

1.1.4.3 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

.  

ȿɫɥɢ ɚɩɪɢɨɪɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɛɴɟɤɬɟ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɚ, ɜɧɭɬɪɟɧɧɹɹ 

ɫɬɪɭɤɬɭɪɚ ɨɛɴɟɤɬɚ ɢɡɜɟɫɬɧɚ ɢ ɡɚɞɚɧ ɤɥɚɫɫ ɦɨɞɟɥɟɣ, ɤ ɤɨɬɨɪɨɦɭ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 

ɞɚɧɧɵɣ ɨɛɴɟɤɬ, ɬɨ ɪɟɱɶ ɢɞɟɬ ɨɛ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɜ «ɲɢɪɨɤɨɦ» ɫɦɵɫɥɟ. ȼ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɭɟɬ ɷɬɚɩ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɤɥɚɫɫɚ ɨɩɟɪɚɬɨɪɚ (1.2). ɑɚɫɬɨ 

ɨɤɚɡɵɜɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɳɟ ɨɩɪɟɞɟɥɢɬɶ ɤɥɚɫɫ ɨɩɟɪɚɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ 

ɫɜɟɞɟɧɢɣ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɧɚɩɪɢɦɟɪ ɥɢɧɟɣɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɥɢ ɬɢɩɚ 

ɧɟɥɢɧɟɣɧɨɫɬɢ, ɨɞɧɨɡɧɚɱɧɨɫɬɢ ɥɢɛɨ ɧɟɨɞɧɨɡɧɚɱɧɨɫɬɢ ɢ ɞɪ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɡɚɞɚɱɚ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɨɫɬɨɢɬ ɜ ɨɰɟɧɢɜɚɧɢɢ ɷɬɨɝɨ ɨɩɟɪɚɬɨɪɚ ɧɚ ɨɫɧɨɜɟ ɜɵɛɨɪɤɢ 

{                } ɜ ɮɨɪɦɟ                          ,                                                                              (1.6) 

ɝɞɟ                   ɜɵɯɨɞɧɨɣ ɜɟɤɬɨɪ;                       ɜɯɨɞɧɨɣ ɜɟɤɬɨɪ. 
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ȼ ɤɚɱɟɫɬɜɟ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɩɪɢɦɟɦ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɮɭɧɤɰɢɢ 

ɪɟɝɪɟɫɫɢɢ ɩɨ ɧɚɛɥɸɞɟɧɢɹɦ: 

                              
                      ,                                                                  (1.7) 

ɝɞɟ      – ɹɞɟɪɧɚɹ ɤɨɥɨɤɨɨɛɪɚɡɧɚɹ ɮɭɧɤɰɢɹ; 

 Cs – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɦɵɬɨɫɬɢ ɹɞɪɚ. 

ɉɚɪɚɦɟɬɪ ɪɚɡɦɵɬɨɫɬɢ Cs ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

ɦɢɧɢɦɢɡɚɰɢɢ ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɤɪɢɬɟɪɢɹ ɜɵɯɨɞɚ ɨɛɴɟɤɬɚ ɢ ɜɵɯɨɞɚ ɦɨɞɟɥɢ, 

ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɫɤɨɥɶɡɹɳɟɦ ɷɤɡɚɦɟɧɟ, ɤɨɝɞɚ ɜ ɦɨɞɟɥɢ (1.7) ɢɫɤɥɸɱɚɟɬɫɹ i-ɹ 

ɩɟɪɟɦɟɧɧɚɹ, ɩɪɟɞɴɹɜɥɹɟɦɚɹ ɞɥɹ ɷɤɡɚɦɟɧɚ: 

                             min Cs, k                                          (1.8) 

 ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɜɢɞɨɜ ɹɞɟɪ, ɧɚɩɪɢɦɟɪ, ɬɪɟɭɝɨɥɶɧɨɟ (1.9), 

ɩɚɪɚɛɨɥɢɱɟɫɤɨɟ (1.10) ɢ ɤɭɛɢɱɟɫɤɨɟ (1.11). 

    =                                                                                                 (1.9) 

    =                                                                                                 (1.10) 

    =                                                                                           (1.11) 

 

Ƚɪɚɮɢɤɢ ɞɚɧɧɵɯ ɹɞɟɪ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

Ɋɢɫɭɧɨɤ 2 – ȼɢɞɵ ɹɞɟɪɧɵɯ ɮɭɧɤɰɢɣ 
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Ⱦɥɹ ɪɚɫɱɟɬɚ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ    ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɨɥɶɤɨ ɧɟɫɤɨɥɶɤɨ 

ɛɥɢɠɚɣɲɢɯ ɬɨɱɟɤ ɤ   , ɬ.ɟ. ɬɟ ɬɨɱɤɢ, ɤɨɬɨɪɵɟ ɩɨɩɚɥɢ ɜ ɹɞɪɨ. Ɉɱɟɜɢɞɧɵɦ 

ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɦɟɧɬɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɜɵɱɢɫɥɹɟɬɫɹ 

ɨɰɟɧɤɚ, ɡɚɜɢɫɢɬ ɟɟ ɬɨɱɧɨɫɬɶ. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɜ Cs – ɨɤɪɟɫɬɧɨɫɬɢ ɬɨɱɤɢ    ɧɟɬ ɧɢ 

ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ, ɬɨ ɨɰɟɧɤɭ ɛɭɞɟɬ ɞɚɬɶ ɧɟɜɨɡɦɨɠɧɨ. ȼ 

ɷɬɨɦ ɫɥɭɱɚɟ ɨɰɟɧɤɚ (1.7) ɛɭɞɟɬ ɪɚɜɧɚ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɜɢɞɚ (0/0). Ɉɞɧɢ ɢɡ 

ɜɨɡɦɨɠɧɵɯ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɨɰɟɧɤɢ ɧɚ ɷɬɨɦ ɩɭɬɢ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ 

ɩɚɪɚɦɟɬɪɚ ɪɚɡɦɵɬɨɫɬɢ Cs. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɷɬɨ ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɢɬɶ ɩɪɨɝɧɨɡ 

(ɭɣɬɢ ɨɬ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ), ɧɨ ɬɨɱɧɨɫɬɶ ɩɪɨɝɧɨɡɚ        ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ 

ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ. 

 

1.2  Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

 

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɛɴɟɤɬɨɜ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ 

ɢɦɟɸɬɫɹ ɧɟɤɨɬɨɪɵɟ ɧɚɱɚɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɨɛ ɨɛɴɟɤɬɟ. ɗɬɢ ɫɜɟɞɟɧɶɹ ɨɛɵɱɧɨ 

ɩɨɧɢɦɚɸɬ ɤɚɤ ɚɩɪɢɨɪɧɭɸ ɢɥɢ ɧɚɱɚɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɚɡɥɢɱɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɰɟɫɫɭ, ɟɝɨ ɭɪɚɜɧɟɧɢɹ ɢ ɩɚɪɚɦɟɬɪɵ, 

ɚ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱥɩɪɢɨɪɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɫ ɬɟɱɟɧɢɟɦ ɧɟɤɨɬɨɪɨɝɨ 

ɜɪɟɦɟɧɢ ɦɨɠɟɬ ɭɬɪɚɬɢɬɶ ɫɜɨɸ ɞɨɫɬɨɜɟɪɧɨɫɬɶ. 

ɋɥɟɞɭɟɬ ɧɟ ɩɭɬɚɬɶ ɚɩɪɢɨɪɧɭɸ ɢ ɚɩɨɫɬɟɪɢɨɪɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. 

Ⱥɩɨɫɬɟɪɢɨɪɧɚɹ ɢɥɢ ɬɟɤɭɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɜɵɩɨɥɧɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪɤɨɣ «ɜɯɨɞɧɵɯ-ɜɵɯɨɞɧɵɯ» 

ɩɟɪɟɦɟɧɧɵɯ ɩɪɨɰɟɫɫɚ. Ⱥɩɨɫɬɟɪɢɨɪɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛɧɨɜɥɹɟɬɫɹ ɜ ɤɚɠɞɵɣ 

ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ. ɂɧɨɝɞɚ ɨɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɧɚɤɨɩɥɟɧɢɹ ɚɩɪɢɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ, ɧɨ ɜ ɨɫɧɨɜɧɨɦ 

ɬɟɤɭɳɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɧɟɞɨɫɬɚɬɤɚ ɚɩɪɢɨɪɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ.  

 Ⱥɧɚɥɢɡɢɪɭɟɦɚɹ ɜɵɛɨɪɤɚ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ ɤɪɢɬɟɪɢɹɦ ɤɚɱɟɫɬɜɟɧɧɨɫɬɢ ɢ 

ɩɨɥɧɨɬɵ. ɋɬɟɩɟɧɶ ɩɨɥɧɨɬɵ ɚɩɪɢɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚɩɪɹɦɭɸ ɜɥɢɹɟɬ ɧɚ 
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ɬɨɱɧɨɫɬɶ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ. Ɉɞɧɚɤɨ, ɧɚ ɩɪɚɤɬɢɤɟ ɩɪɢɯɨɞɢɬɫɹ 

ɫɬɚɥɤɢɜɚɬɶɫɹ ɫ ɫɢɬɭɚɰɢɟɣ, ɤɨɝɞɚ ɧɟɤɨɬɨɪɵɟ ɢɡ ɩɪɢɡɧɚɤɨɜ ɨɞɧɨɝɨ ɢɥɢ 

ɧɟɫɤɨɥɶɤɢɯ ɨɛɴɟɤɬɨɜ ɨɬɫɭɬɫɬɜɭɸɬ - ɜɨɡɧɢɤɚɟɬ ɫɢɬɭɚɰɢɹ ɞɚɧɧɵɯ ɫ ɩɪɨɩɭɫɤɚɦɢ, 

ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɨɫɥɨɠɧɹɟɬ ɞɚɥɶɧɟɣɲɭɸ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ. ɇɚɢɛɨɥɟɟ 

ɩɪɨɫɬɨɣ ɫɩɨɫɨɛ ɭɫɬɪɚɧɟɧɢɹ «ɧɟɤɚɱɟɫɬɜɟɧɧɵɯ» ɞɚɧɧɵɯ – ɷɬɨ ɢɫɤɥɸɱɟɧɢɟ ɢɡ 

ɪɚɫɫɦɨɬɪɟɧɢɹ ɧɚɛɥɸɞɟɧɢɹ, ɢɦɟɸɳɟɝɨ ɩɪɨɩɭɫɤ/ɲɭɦɵ/ɜɵɛɪɨɫɵ. ɑɚɫɬɨ, 

ɩɪɨɰɟɫɫɵ ɜ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦɚɯ ɢɦɟɸɬ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɭɸ ɪɚɡɦɟɪɧɨɫɬɶ, ɧɨ 

ɧɟɛɨɥɶɲɨɣ ɨɛɴёɦ ɜɵɛɨɪɤɢ, ɭɞɚɥɟɧɢɟ ɠɟ ɧɚɛɥɸɞɟɧɢɣ ɫ ɩɪɨɩɭɫɤɚɦɢ ɩɪɢɜɟɞɟɬ ɤ 

ɭɦɟɧɶɲɟɧɢɸ ɢ ɬɚɤ ɧɟɛɨɥɶɲɨɣ ɜɵɛɨɪɤɢ. Ɍɚɤ ɠɟ ɟɫɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɭɞɚɥɟɧɢɹ 

ɜɚɠɧɨɣ ɢ ɩɨɥɟɡɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɨɬɫɭɬɫɬɜɢɟ ɤɨɬɨɪɨɣ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɫɢɥɶɧɵɦ ɫɦɟɳɟɧɢɹɦ ɨɫɧɨɜɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɬɚɤɢɯ ɤɚɤ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢɥɢ ɞɢɫɩɟɪɫɢɹ, ɱɬɨ ɜ ɩɨɫɥɟɞɫɬɜɢɢ, ɩɪɢɜɟɞɟɬ ɤ 

ɧɟɜɟɪɧɨɦɭ ɩɪɢɧɹɬɢɸ ɪɟɲɟɧɢɣ. 

ɉɨɷɬɨɦɭ ɬɚɤɢɟ ɞɚɧɧɵɟ ɬɪɟɛɭɸɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ. Ȼɨɥɟɟ 

ɩɨɞɪɨɛɧɨ ɨ ɦɟɬɨɞɚɯ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ ɜ ɞɚɧɧɵɯ ɪɚɫɫɦɨɬɪɢɦ ɜ ɫɥɟɞɭɸɳɟɣ 

ɝɥɚɜɟ. 
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2 Ɂɚɩɨɥɧɟɧɢɟ ɩɪɨɩɭɫɤɨɜ ɜ ɦɚɬɪɢɰɟ ɧɚɛɥɸɞɟɧɢɣ ɩɪɨɰɟɫɫɚ 

 

ɋ ɩɪɨɛɥɟɦɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɨɩɭɫɤɨɜ ɜ ɦɚɫɫɢɜɚɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɬɨɥɤɧɭɬɶɫɹ 

ɜ ɫɚɦɵɯ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɡɚɞɚɱɚɯ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. ɋɚɦɵɦ ɩɪɨɫɬɵɦ 

ɫɩɨɫɨɛɨɦ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɢɫɤɥɸɱɟɧɢɟ ɧɚɛɥɸɞɟɧɢɣ, 

ɫɨɞɟɪɠɚɳɢɯ ɩɪɨɩɭɫɤɢ, ɢ ɩɪɨɜɟɞɟɧɢɟ ɞɚɥɶɧɟɣɲɢɯ ɚɧɚɥɢɡɨɜ ɬɨɥɶɤɨ ɧɚ "ɩɨɥɧɵɯ" 

ɞɚɧɧɵɯ. Ʉɚɤ ɝɨɜɨɪɢɥɨɫɶ ɪɚɧɟɟ, ɬɚɤɨɣ ɩɨɞɯɨɞ ɩɪɢɜɨɞɢɬ ɤ ɫɢɥɶɧɨɦɭ ɪɚɡɥɢɱɢɸ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɜɵɜɨɞɨɜ. ɉɨɷɬɨɦɭ ɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɞɪɭɝɨɣ ɩɭɬɶ – 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ – ɡɚɩɨɥɧɟɧɢɟ ɩɪɨɩɭɫɤɨɜ. Ɉɞɧɚɤɨ ɞɚɧɧɵɣ 

ɩɨɞɯɨɞ ɬɚɤ ɠɟ ɢɦɟɟɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ, ɬɚɤɢɯ ɤɚɤ: 

 ɫɦɟɳɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɬ ɪɟɚɥɶɧɵɯ; 

 ɢɫɤɚɠɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɬɚɤɢɟ ɦɨɞɟɥɢ ɬɚɤ ɠɟ ɛɭɞɭɬ ɦɟɧɟɟ ɬɨɱɧɵɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɦɨɞɟɥɹɦɢ, ɩɨɫɬɪɨɟɧɧɵɦɢ ɧɚ ɩɨɥɧɵɯ ɧɚɛɥɸɞɟɧɢɹɯ. ɉɨɷɬɨɦɭ ɨɱɟɧɶ ɜɚɠɧɨ 

ɜɵɛɪɚɬɶ «ɩɪɚɜɢɥɶɧɵɣ» ɚɥɝɨɪɢɬɦ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ. ȼɵɛɨɪ ɚɥɝɨɪɢɬɦɚ 

ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɠɟɫɬɜɚ ɮɚɤɬɨɪɨɜ, ɨɞɧɚɤɨ, ɤɥɸɱɟɜɵɦɢ ɮɚɤɬɨɪɚɦɢ ɦɨɠɧɨ ɧɚɡɜɚɬɶ  

ɡɧɚɧɢɟ ɦɟɯɚɧɢɡɦɚ ɩɨɹɜɥɟɧɢɹ ɩɪɨɩɭɫɤɨɜ, ɚ ɬɚɤɠɟ ɫɬɪɭɤɬɭɪɚ ɜɯɨɞɧɵɯ-ɜɵɯɨɞɧɵɯ 

ɞɚɧɧɵɯ.  ɋɟɝɨɞɧɹ ɫɨɡɞɚɧɨ ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɞɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɨɩɭɫɤɨɜ, 

ɨɞɧɚɤɨ ɟɞɢɧɚɹ ɦɟɬɨɞɨɥɨɝɢɹ ɨɛɪɚɛɨɬɤɢ ɩɨɞɨɛɧɵɯ ɞɚɧɧɵɯ ɨɬɫɭɬɫɬɜɭɟɬ, ɧɟɫɦɨɬɪɹ 

ɧɚ ɟɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ, ɜ ɞɚɧɧɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɦ ɨɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ. 

 

2.1 Ɇɟɯɚɧɢɡɦɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɨɩɭɫɤɨɜ ɜ ɞɚɧɧɵɯ 

 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɧɹɬɶ, ɤɚɤ ɩɪɚɜɢɥɶɧɨ ɨɛɪɚɛɨɬɚɬɶ ɩɪɨɩɭɫɤɢ, ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɦɟɯɚɧɢɡɦɵ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ. 

Ɋɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ 3 ɦɟɯɚɧɢɡɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɩɭɫɤɨɜ: MCAR, 

MAR, MNAR. 

 MCAR (Missing Completely At Random) — ɦɟɯɚɧɢɡɦ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɩɪɨɩɭɫɤɨɜ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɩɭɫɤɚ ɞɥɹ ɤɚɠɞɨɣ ɡɚɩɢɫɢ ɧɚɛɨɪɚ 
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ɨɞɢɧɚɤɨɜɚ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɩɪɨɜɨɞɢɥɫɹ ɫɨɰɢɨɥɨɝɢɱɟɫɤɢɣ ɨɩɪɨɫ, ɜ ɤɨɬɨɪɨɦ 

ɤɚɠɞɨɦɭ ɞɟɫɹɬɨɦɭ ɪɟɫɩɨɧɞɟɧɬɭ ɨɞɢɧ ɫɥɭɱɚɣɧɨ ɜɵɛɪɚɧɧɵɣ ɜɨɩɪɨɫ ɧɟ ɡɚɞɚɜɚɥɫɹ, 

ɩɪɢɱɟɦ ɧɚ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɡɚɞɚɧɧɵɟ ɜɨɩɪɨɫɵ ɪɟɫɩɨɧɞɟɧɬɵ ɨɬɜɟɱɚɥɢ, ɬɨ ɢɦɟɟɬ 

ɦɟɫɬɨ ɦɟɯɚɧɢɡɦ MCAR. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɢɝɧɨɪɢɪɨɜɚɧɢɟ/ɢɫɤɥɸɱɟɧɢɟ ɡɚɩɢɫɟɣ 

ɫɨɞɟɪɠɚɳɢɯ ɩɪɨɩɭɳɟɧɧɵɟ ɞɚɧɧɵɟ ɧɟ ɜɟɞɟɬ ɤ ɢɫɤɚɠɟɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ. 

 MAR (Missing At Random) — ɧɚ ɩɪɚɤɬɢɤɟ ɞɚɧɧɵɟ ɨɛɵɱɧɨ ɩɪɨɩɭɳɟɧɵ 

ɧɟ ɫɥɭɱɚɣɧɨ, ɚ ɜɜɢɞɭ ɧɟɤɨɬɨɪɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ. ɉɪɨɩɭɫɤɢ ɨɬɧɨɫɹɬ ɤ MAR, 

ɟɫɥɢ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɩɭɫɤɚ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɧɚ ɨɫɧɨɜɟ ɞɪɭɝɨɣ 

ɢɦɟɸɳɟɣɫɹ ɜ ɧɚɛɨɪɟ ɞɚɧɧɵɯ ɢɧɮɨɪɦɚɰɢɢ (ɩɨɥ, ɜɨɡɪɚɫɬ, ɡɚɧɢɦɚɟɦɚɹ ɞɨɥɠɧɨɫɬɶ, 

ɨɛɪɚɡɨɜɚɧɢɟ…), ɧɟ ɫɨɞɟɪɠɚɳɟɣ ɩɪɨɩɭɫɤɢ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɭɞɚɥɟɧɢɟ ɢɥɢ ɡɚɦɟɧɚ 

ɩɪɨɩɭɫɤɨɜ ɧɚ ɡɧɚɱɟɧɢɟ «ɉɪɨɩɭɫɤ», ɤɚɤ ɢ ɜ ɫɥɭɱɚɟ MCAR, ɧɟ ɩɪɢɜɟɞɟɬ ɤ 

ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɢɫɤɚɠɟɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ. 

 MNAR (Missing Not At Random) — ɦɟɯɚɧɢɡɦ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɩɪɨɩɭɫɤɨɜ, ɩɪɢ ɤɨɬɨɪɨɦ ɞɚɧɧɵɟ ɨɬɫɭɬɫɬɜɭɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟɢɡɜɟɫɬɧɵɯ 

ɮɚɤɬɨɪɨɜ. MNAR ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɩɭɫɤɚ ɦɨɝɥɚ ɛɵ ɛɵɬɶ 

ɨɩɢɫɚɧɚ ɧɚ ɨɫɧɨɜɟ ɞɪɭɝɢɯ ɚɬɪɢɛɭɬɨɜ, ɧɨ ɢɧɮɨɪɦɚɰɢɹ ɩɨ ɷɬɢɦ ɚɬɪɢɛɭɬɚɦ ɜ 

ɧɚɛɨɪɟ ɞɚɧɧɵɯ ɨɬɫɭɬɫɬɜɭɟɬ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɩɭɫɤɚ ɧɟɜɨɡɦɨɠɧɨ 

ɜɵɪɚɡɢɬɶ ɧɚ ɨɫɧɨɜɟ ɢɧɮɨɪɦɚɰɢɢ, ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɧɚɛɨɪɟ ɞɚɧɧɵɯ. 

Ɋɚɫɫɦɨɬɪɢɦ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɦɟɯɚɧɢɡɦɚɦɢ MAR ɢ MNAR ɧɚ ɩɪɢɦɟɪɟ. 

Ʌɸɞɢ, ɡɚɧɢɦɚɸɳɢɟ ɪɭɤɨɜɨɞɹɳɢɟ ɞɨɥɠɧɨɫɬɢ ɢ/ɢɥɢ ɩɨɥɭɱɢɜɲɢɟ 

ɨɛɪɚɡɨɜɚɧɢɟ ɜ ɩɪɟɫɬɢɠɧɨɦ ɜɭɡɟ ɱɚɳɟ, ɱɟɦ ɞɪɭɝɢɟ ɪɟɫɩɨɧɞɟɧɬɵ, ɧɟ ɨɬɜɟɱɚɸɬ ɧɚ 

ɜɨɩɪɨɫ ɨ ɫɜɨɢɯ ɞɨɯɨɞɚɯ. ɉɨɫɤɨɥɶɤɭ ɡɚɧɢɦɚɟɦɚɹ ɞɨɥɠɧɨɫɬɶ ɢ ɨɛɪɚɡɨɜɚɧɢɟ 

ɫɢɥɶɧɨ ɤɨɪɪɟɥɢɪɭɸɬ ɫ ɞɨɯɨɞɚɦɢ, ɬɨ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɪɨɩɭɫɤɢ ɜ ɩɨɥɟ ɞɨɯɨɞɵ 

ɭɠɟ ɧɟɥɶɡɹ ɫɱɢɬɚɬɶ ɫɨɜɟɪɲɟɧɧɨ ɫɥɭɱɚɣɧɵɦɢ, ɬɨ ɟɫɬɶ ɝɨɜɨɪɢɬɶ ɨ ɫɥɭɱɚɟ MCAR 

ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. 

ȿɫɥɢ ɜ ɧɚɛɨɪɟ ɞɚɧɧɵɯ ɟɫɬɶ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɛɪɚɡɨɜɚɧɢɢ ɢ ɞɨɥɠɧɨɫɬɢ 

ɪɟɫɩɨɧɞɟɧɬɨɜ, ɬɨ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɩɨɜɵɲɟɧɧɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɨɩɭɫɤɚ ɜ 

ɝɪɚɮɟ ɞɨɯɨɞɨɜ ɢ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɢ, 
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ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɩɨɥɧɹɟɬɫɹ ɝɢɩɨɬɟɡɚ MAR. ȼ ɫɥɭɱɚɟ MAR ɢɫɤɥɸɱɟɧɢɟ 

ɩɪɨɩɭɫɤɨɜ ɜɩɨɥɧɟ ɩɪɢɟɦɥɟɦɨ. 

Ɉɞɧɚɤɨ ɟɫɥɢ ɢɧɮɨɪɦɚɰɢɹ ɨ ɡɚɧɢɦɚɟɦɨɣ ɞɨɥɠɧɨɫɬɢ ɢ ɨɛɪɚɡɨɜɚɧɢɢ ɭ ɧɚɫ 

ɨɬɫɭɬɫɬɜɭɟɬ, ɬɨ ɬɨɝɞɚ ɢɦɟɟɬ ɦɟɫɬɨ ɫɥɭɱɚɣ MNAR. ɉɪɢ MNAR ɩɪɨɫɬɨ 

ɢɝɧɨɪɢɪɨɜɚɬɶ ɢɥɢ ɢɫɤɥɸɱɢɬɶ ɩɪɨɩɭɫɤɢ ɭɠɟ ɧɟɥɶɡɹ, ɬɚɤ ɤɚɤ ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ 

ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɢɫɤɚɠɟɧɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜɵɛɨɪɤɢ. 

 

2.2 Ⱥɥɝɨɪɢɬɦɵ ɡɚɩɨɥɧɟɧɢɹ 

 

ȼɫɟ ɦɟɬɨɞɵ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɧɚ ɩɪɨɫɬɵɟ 

ɢ ɫɥɨɠɧɵɟ (Ɋɢɫɭɧɨɤ 3).  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 3 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɚɥɝɨɪɢɬɦɨɜ 

 

Ⱥɥɝɨɪɢɬɦɵ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ 

ɋɥɨɠɧɵɟ ɉɪɨɫɬɵɟ 

Ɂɚɩɨɥɧɟɧɢɟ ɫɪɟɞɧɢɦ 
ɡɧɚɱɟɧɢɟɦ 

Ɋɟɝɪɟɫɫɢɨɧɧɨɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

HotDesk 

ɂɝɧɨɪɢɪɨɜɚɧɢɟ 
ɩɪɨɩɭɫɤɚ 

Ʌɨɤɚɥɶɧɵɟ Ƚɥɨɛɚɥɶɧɵɟ 

Zet 

Zet Braid 

Ɇɧɨɠɟɫɬɜɟɧɧɨɟ 
ɢɦɩɭɬɢɪɨɜɚɧɢɟ 

Ɇɟɬɨɞ Ȼɚɪɬɥɟɬɬɚ 

EM-ɚɥɝɨɪɢɬɦ 

Resampling 

ɇɟɩɚɪɚɦɟɬɪɢɱɟɫ
ɤɢɣ ɚɥɝɨɪɢɬɦ 
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ɉɪɨɫɬɵɟ ɦɟɬɨɞɵ – ɷɬɨ ɧɟɢɬɟɪɚɬɢɜɧɵɟ ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 

ɩɪɨɫɬɟɣɲɢɯ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɹɯ. 

ɋɥɨɠɧɵɟ ɦɟɬɨɞɵ – ɷɬɨ ɢɬɟɪɚɬɢɜɧɵɟ ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɨɰɟɧɤɢ 

ɬɨɱɧɨɫɬɢ ɩɨɞɫɬɚɜɥɹɟɦɨɝɨ ɜɦɟɫɬɨ ɩɪɨɩɭɫɤɚ ɡɧɚɱɟɧɢɹ. Ɉɧɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 

ɥɨɤɚɥɶɧɵɟ ɢ ɝɥɨɛɚɥɶɧɵɟ. 

Ƚɥɨɛɚɥɶɧɵɟ ɦɟɬɨɞɵ – ɷɬɨ ɦɟɬɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɨɰɟɧɢɜɚɧɢɟ ɥɸɛɨɝɨ ɢɡ 

ɩɪɨɩɭɳɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɭɱɚɫɬɜɭɸɬ ɜɫɟ ɧɚɛɥɸɞɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɜɵɛɨɪɤɢ. 

Ʌɨɤɚɥɶɧɵɟ ɦɟɬɨɞɵ -  ɷɬɨ ɦɟɬɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɨɰɟɧɢɜɚɧɢɟ ɥɸɛɨɝɨ ɢɡ 

ɩɪɨɩɭɳɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɭɱɚɫɬɜɭɸɬ ɧɚɛɥɸɞɟɧɢɹ ɛɟɡ ɩɪɨɩɭɫɤɨɜ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ 

ɧɟɤɨɬɨɪɨɣ ɨɤɪɟɫɬɧɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɧɚɛɥɸɞɟɧɢɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɤɚɠɞɵɣ ɢɡ ɞɚɧɧɵɯ ɦɟɬɨɞ ɩɨɞɪɨɛɧɟɟ. 

ɂɝɧɨɪɢɪɨɜɚɧɢɟ ɨɛɴɟɤɬɚ ɫ ɩɪɨɩɭɳɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ.  

ɉɪɨɫɬɟɣɲɢɦ ɦɟɬɨɞɨɦ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɩɪɨɩɭɳɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜ 

ɜɵɛɨɪɤɟ ɹɜɥɹɟɬɫɹ ɨɬɛɪɚɫɵɜɚɧɢɟ ɨɛɴɟɤɬɨɜ, ɢɦɟɸɳɢɯ ɩɪɨɩɭɫɤɢ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 

ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ  ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜ ɜɵɛɨɪɤɟ ɩɪɢɫɭɬɫɬɜɭɟɬ 

ɧɟɛɨɥɶɲɨɟ ɱɢɫɥɨ ɩɪɨɩɭɫɤɨɜ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ 

ɩɪɨɫɬɨɬɚ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɪɬɢɬɶ ɞɚɧɧɵɟ ɩɭɬɟɦ ɡɚɦɟɧɵ ɩɪɨɩɭɫɤɨɜ. ȼ 

ɫɥɭɱɚɟ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɝɨ ɪɚɡɦɟɪɚ ɜɵɛɨɪɤɢ ɢ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɩɪɨɩɭɫɤɨɜ ɦɟɬɨɞ ɦɨɠɟɬ ɩɨɤɚɡɵɜɚɬɶ ɯɨɪɨɲɢɟ ɪɟɡɭɥɶɬɚɬɵ. Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɦ 

ɜɚɪɢɚɧɬɨɦ ɜ ɫɥɭɱɚɟ ɧɚɥɢɱɢɹ ɩɪɨɩɭɫɤɨɜ ɜ ɧɟɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɡɧɚɤɨɜ 

ɹɜɥɹɟɬɫɹ ɭɞɚɥɟɧɢɟ ɬɚɤɢɯ ɩɪɢɡɧɚɤɨɜ ɢɡ ɜɵɛɨɪɤɢ. 

Ɂɚɦɟɧɚ ɫɚɦɵɦ ɱɚɫɬɵɦ ɢɥɢ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɟɦ.  

ɋɭɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɡɚɦɟɧɟ ɩɪɨɩɭɳɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚ 

ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɧɚ ɨɫɧɨɜɟ ɜɵɛɨɪɤɢ, ɭɱɢɬɵɜɚɹ ɬɨɥɶɤɨ 

ɡɚɩɨɥɧɟɧɧɵɟ ɧɚɛɥɸɞɟɧɢɹ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɷɬɨɝɨ ɦɟɬɨɞɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɩɪɟɞɵɞɭɳɢɦ ɦɟɬɨɞɨɦ ɹɜɥɹɟɬɫɹ ɬɨ,  ɱɬɨ ɩɪɢ ɪɚɫɱɟɬɟ ɭɱɢɬɵɜɚɸɬɫɹ ɢɦɟɸɳɢɟɫɹ 

ɞɚɧɧɵɟ, ɨɞɧɚɤɨ ɢɦɟɟɬɫɹ ɢ ɪɹɞ ɫɟɪɶɟɡɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ, ɬɚɤɢɯ ɤɚɤ: 

 ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɜɨɡɦɨɠɧɵɟ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ; 

 ɢɫɤɚɠɟɧɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɚɧɧɵɯ; 
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 ɭɦɟɧɶɲɟɧɢɢ ɞɢɫɩɟɪɫɢɢ. 

ɉɨɞɛɨɪ ɜɧɭɬɪɢ ɝɪɭɩɩɵ.  

ɂɡ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɨ ɬɨɦ, ɱɬɨ ɛɥɢɡɤɢɟ ɨɛɴɟɤɬɵ ɩɨ ɡɧɚɱɟɧɢɹɦ ɫɪɟɞɢ 

ɡɚɩɨɥɧɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ ɛɥɢɡɤɢ ɜ ɩɪɢɡɧɚɤɚɯ (ɝɢɩɨɬɟɡɚ ɤɨɦɩɚɤɬɧɨɫɬɢ), 

ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɨɪ ɝɪɭɩɩɵ ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɫɯɨɠɢɯ ɩɨ 

ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɩɪɢɡɧɚɤɭ.  

Ɇɟɬɨɞ HotDesk.  

ɉɨ ɡɚɞɚɧɧɨɣ ɦɟɬɪɢɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɥɢɠɚɣɲɢɣ ɤ ɡɚɩɨɥɧɹɟɦɨɦɭ ɨɛɴɟɤɬ ɩɨ 

ɜɫɟɦ ɩɪɢɫɭɬɫɬɜɭɸɳɢɦ ɡɧɚɱɟɧɢɹɦ ɩɟɪɟɦɟɧɧɵɯ, ɢ ɩɪɨɩɭɫɤ ɡɚɩɨɥɧɹɟɬɫɹ 

ɡɧɚɱɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɟɪɟɦɟɧɧɨɣ ɛɥɢɠɚɣɲɟɝɨ ɨɛɴɟɤɬɚ.  

Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɚ ɜɵɛɢɪɚɟɬɫɹ ɬɨɬ ɨɛɴɟɤɬ ɦɚɬɪɢɰɵ, ɞɨ ɤɨɬɨɪɨɝɨ 

ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɪɨɩɭɳɟɧɧɨɝɨ ɡɧɚɱɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨ. 

 Ɋɟɝɪɟɫɫɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ.  

ɉɨ ɤɨɦɩɥɟɤɬɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɬɫɹ ɭɪɚɜɧɟɧɢɟ ɥɢɧɟɣɧɨɣ ɪɟɝɪɟɫɫɢɢ ɢ 

ɜɵɱɢɫɥɹɸɬɫɹ ɩɪɨɩɭɳɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɣ. Ɋɟɝɪɟɫɫɢɨɧɧɵɟ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɩɚɪɚɦɟɬɪɨɜ ɧɚɯɨɞɹɬɫɹ ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶɲɢɯ 

ɤɜɚɞɪɚɬɨɜ ɜ ɦɚɫɫɢɜɟ ɫ ɩɨɥɧɵɦɢ ɞɚɧɧɵɦɢ. ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜ 

ɪɟɝɪɟɫɫɢɨɧɧɨɟ ɭɪɚɜɧɟɧɢɟ, ɩɨɥɭɱɚɸɬ ɩɪɨɝɧɨɡ ɩɪɨɩɭɳɟɧɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɤɚɱɟɫɬɜɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɩɪɨɩɭɫɤɨɜ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɭɫɩɟɲɧɨɝɨ ɜɵɛɨɪɚ ɜɡɹɬɨɣ ɡɚ ɨɫɧɨɜɭ 

ɪɟɝɪɟɫɫɢɨɧɧɨɣ ɦɨɞɟɥɢ. 

Ɇɟɬɨɞ Ȼɚɪɬɥɟɬɬɚ.  

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɷɬɚɩɨɜ: ɩɨɞɫɬɚɧɨɜɤɟ ɜɦɟɫɬɨ ɩɪɨɩɭɫɤɨɜ 

ɧɚɱɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɢ ɩɪɨɜɟɞɟɧɢɢ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ 

ɤɨɜɚɪɢɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɢɫɤɨɦɨɣ ɩɟɪɟɦɟɧɧɨɣ.  ɇɚ 2 ɷɬɚɩɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɢɧɞɢɤɚɬɨɪ ɩɨɥɧɨɬɵ ɧɚɛɥɸɞɟɧɢɹ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɵɜɚɟɬ, ɟɫɬɶ ɥɢ ɜ ɦɚɬɪɢɰɟ 

ɧɚɛɥɸɞɟɧɢɣ ɩɪɨɩɭɳɟɧɧɨɟ ɡɧɚɱɟɧɢɟ. ɂɧɞɢɤɚɬɨɪ ɩɨɥɧɨɬɵ ɧɚɛɥɸɞɟɧɢɹ  ɪɚɜɟɧ 0, 

ɟɫɥɢ ɡɧɚɱɟɧɢɟ ɧɟ ɹɜɥɹɟɬɫɹ ɩɪɨɩɭɫɤɨɜ, 1, ɟɫɥɢ ɷɬɨ ɡɧɚɱɟɧɢɟ ɩɪɨɩɭɳɟɧɨ. 

EM – ɚɥɝɨɪɢɬɦ.  
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Ⱥɥɝɨɪɢɬɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɬɟɪɚɰɢɨɧɧɭɸ ɩɪɨɰɟɞɭɪɭ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ  ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɨɩɬɢɦɢɡɚɰɢɢ ɧɟɤɨɬɨɪɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ, 

ɱɟɪɟɡ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɩɨɢɫɤ ɷɤɫɬɪɟɦɭɦɚ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ȿ (expectation) ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɢɦɟɸɳɢɯɫɹ 

ɚɛɫɨɥɸɬɧɨ ɩɨɥɧɵɯ ɢɥɢ ɱɚɫɬɢɱɧɨ (ɩɨ ɢɫɤɨɦɨɣ  

ɩɟɪɟɦɟɧɧɨɣ)  ɩɨɥɧɵɯ  ɧɚɛɥɸɞɟɧɢɣ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɨɜɧɵɟ ɨɠɢɞɚɟɦɵɟ 

ɡɧɚɱɟɧɢɹ  ɢɫɤɨɦɨɣ ɩɟɪɟɦɟɧɧɨɣ ɞɥɹ ɤɚɠɞɨɝɨ ɧɟɩɨɥɧɨɝɨ 

ɧɚɛɥɸɞɟɧɢɹ.  Ɂɚɬɟɦ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɦɚɫɫɢɜɚ ɩɨɥɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, 

ɨɰɟɧɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ: ɦɟɪɵ ɫɪɟɞɧɟɣ 

ɬɟɧɞɟɧɰɢɢ ɢ ɪɚɡɛɪɨɫɚ, ɩɨɤɚɡɚɬɟɥɢ ɜɡɚɢɦɧɨɣ ɤɨɪɪɟɥɹɰɢɢ ɢ ɤɨɜɚɪɢɚɰɢɢ 

ɩɟɪɟɦɟɧɧɵɯ. ȼ ɫɥɭɱɚɟ ɪɚɛɨɬɵ ɫ ɧɟɩɨɥɧɵɦɢ ɞɚɧɧɵɦɢ ɧɚ ȿ – ɷɬɚɩɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɭɧɤɰɢɹ ɭɫɥɨɜɧɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɥɨɝɚɪɢɮɦɚ 

ɩɨɥɧɨɣ ɮɭɧɤɰɢɢ ɩɪɚɜɞɨɩɨɞɨɛɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɡɧɚɱɟɧɢɢ ɰɟɥɟɜɨɣ 

ɩɟɪɟɦɟɧɧɨɣ ɏ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ  Ɇ (maximization), ɡɚɞɚɱɚ ɚɥɝɨɪɢɬɦɚ 

ɦɚɤɫɢɦɢɡɢɪɨɜɚɬɶ ɫɬɟɩɟɧɶ ɜɡɚɢɦɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ ɨɠɢɞɚɟɦɵɯ ɢ ɪɟɚɥɶɧɨ 

ɩɨɞɫɬɚɜɥɹɟɦɵɯ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɫɬɪɭɤɬɭɪɵ ɢɦɩɭɬɢɪɨɜɚɧɧɵɯ 

ɞɚɧɧɵɯ ɫɬɪɭɤɬɭɪɟ ɞɚɧɧɵɯ ɩɨɥɧɵɯ ɧɚɛɥɸɞɟɧɢɣ. 

Resampling.  

ɋɭɬɶ ɚɥɝɨɪɢɬɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɪɨɩɭɫɤɨɜ 

ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɢɦɟɸɳɢɯɫɹ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ, ɫ ɜɨɡɜɪɚɳɟɧɢɟɦ (ɤɨɝɞɚ 

ɡɧɚɱɟɧɢɟ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɟɳɟ ɪɚɡ ɩɨɫɥɟ ɜɵɛɨɪɚ) ɢɥɢ ɛɟɡ ɧɟɝɨ. ɉɨɫɥɟ 

ɷɬɨɝɨ ɧɚ ɜɫɟɦ ɦɚɫɫɢɜɟ ɫɬɪɨɢɬɫɹ ɪɟɝɪɟɫɫɢɨɧɧɚɹ ɦɨɞɟɥɶ, ɩɨɡɜɨɥɹɸɳɚɹ 

ɩɪɟɞɫɤɚɡɚɬɶ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɪɨɛɟɥɨɜ. Ⱦɥɹ ɜɫɟɯ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɩɪɟɞɢɤɬɨɪɨɜ 

ɧɚɯɨɞɹɬɫɹ ɪɟɝɪɟɫɫɢɨɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɢ ɤɨɧɫɬɚɧɬɚ. Ɂɚɬɟɦ ɜɵɱɢɫɥɹɸɬɫɹ 

ɢɬɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɪɟɝɪɟɫɫɢɨɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɢ ɛɭɞɭɬ 

ɩɪɟɞɫɤɚɡɚɧɵ ɨɤɨɧɱɚɬɟɥɶɧɵɟ ɩɪɨɩɭɳɟɧɧɵɟ ɡɧɚɱɟɧɢɹ. 
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ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɜɟɞɶ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɩɨɞɜɵɛɨɪɨɤ ɩɨɡɜɨɥɹɟɬ ɧɚɢɛɨɥɟɟ 

ɩɨɥɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɫɯɨɞɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɨɛɴɟɦ ɧɨɜɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɭɦɟɧɶɲɚɟɬɫɹ ɞɥɹ ɤɚɠɞɨɣ ɧɨɜɨɣ ɩɨɞɜɵɛɨɪɤɢ, ɬɚɤ ɤɚɤ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɞɚɧɧɵɟ ɷɥɟɦɟɧɬɵ ɜɵɛɨɪɤɢ ɛɵɥɢ ɭɠɟ 

ɜɵɛɪɚɧɵ ɪɚɧɶɲɟ, – ɷɬɨ ɨɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ ɦɟɬɨɞɚ. 

Ɇɧɨɠɟɫɬɜɟɧɧɨɟ ɢɦɩɭɬɢɪɨɜɚɧɢɟ. 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɪɟɞɥɨɠɟɧ ɜ 1970 Ⱦ.Ɋɭɛɢɧɵɦ. ȿɝɨ ɫɭɬɶ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 

ɱɬɨ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɩɭɳɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨɞɫɬɚɜɥɹɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɜɨɡɦɨɠɧɵɯ 

ɡɧɚɱɟɧɢɣ, ɪɚɡɛɪɨɫ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɫɭɳɟɫɬɜɟɧɟɧ. Ⱦɚɧɧɵɟ ɤɚɠɞɨɝɨ ɧɚɛɨɪɚ 

ɡɚɩɨɥɧɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɯɪɚɧɹɬɫɹ ɜ ɫɨɛɫɬɜɟɧɧɨɦ ɦɚɫɫɢɜɟ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ 

ɚɧɚɥɢɡɢɪɭɟɬɫɹ, ɤɚɤ ɦɚɬɪɢɰɚ ɧɚɛɥɸɞɟɧɢɣ, ɧɟ ɢɦɟɸɳɚɹ ɩɪɨɩɭɫɤɨɜ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɢɡɛɵɬɨɱɧɨɫɬɶ ɧɟɧɭɠɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

Zet-ɚɥɝɨɪɢɬɦ.  

ɋɭɬɶ ɚɥɝɨɪɢɬɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɛɨɪɟ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɩɭɳɟɧɧɨɝɨ 

ɡɧɚɱɟɧɢɹ ɧɟ ɢɡ ɜɫɟɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɨɥɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɚ ɢɡ ɧɟɤɨɬɨɪɨɣ ɟɟ ɱɚɫɬɢ, 

ɧɚɡɵɜɚɟɦɨɣ ɤɨɦɩɟɬɟɧɬɧɨɣ ɦɚɬɪɢɰɟɣ. Ɉɧɚ ɫɨɫɬɨɢɬ ɢɡ ɤɨɦɩɟɬɟɧɬɧɵɯ ɫɬɪɨɤ ɢ 

ɫɬɨɥɛɰɨɜ. Ʉɨɦɩɟɬɟɧɬɧɨɫɬɶ ɧɟɤɨɬɨɪɨɣ ɫɬɪɨɤɢ ɢɥɢ ɨɛɴɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɜɟɥɢɱɢɧɭ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɭɸ ɞɟɤɚɪɬɨɜɨɦɭ ɪɚɫɫɬɨɹɧɢɸ ɞɨ ɰɟɥɟɜɨɣ 

ɫɬɪɨɤɢ (ɧɟɩɨɥɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɫ ɩɪɨɩɭɫɤɨɦ) ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɫɢ ɤɨɬɨɪɨɝɨ 

ɡɚɞɚɧɵ ɩɟɪɟɦɟɧɧɵɦɢ – ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɨɛɴɟɤɬɨɜ. ɉɨ 

ɞɚɧɧɵɦ ɤɨɦɩɟɬɟɧɬɧɨɣ ɦɚɬɪɢɰɵ ɡɚɬɟɦ ɫɬɪɨɢɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 

ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɨɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɜ ɤɨɦɩɟɬɟɧɬɧɨɣ 

ɦɚɬɪɢɰɟ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ, ɡɚɬɟɦ, ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɡɧɚɱɟɧɢɟ ɩɪɨɩɭɫɤɚ. 

ɇɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ ɜ 

ɦɚɬɪɢɰɚɯ ɧɚɛɥɸɞɟɧɢɣ ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɚɬɶ ɨɰɟɧɤɢ  ɜɵɯɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ x 

ɜ ɧɟɡɚɩɨɥɧɟɧɧɵɯ ɫɬɪɨɤɚɯ ɦɚɬɪɢɰɵ ɧɚɛɥɸɞɟɧɢɣ (ɬɚɛɥ. 1) ɩɪɢ ɢɡɜɟɫɬɧɵɯ 

ɡɧɚɱɟɧɢɹɯ ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ u. Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɨɩɭɫɤɨɜ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɵɛɨɪɤɚ, ɫɨɫɬɨɹɳɚɹ ɬɨɥɶɤɨ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɡɚɩɨɥɧɟɧɧɵɯ 
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ɫɬɪɨɤ ɦɚɬɪɢɰɵ ɧɚɛɥɸɞɟɧɢɣ. ȼ ɢɬɨɝɟ ɦɵ ɩɨɥɭɱɢɦ ɡɚɩɨɥɧɟɧɧɭɸ ɦɚɬɪɢɰɭ, ɢ 

ɨɰɟɧɤɢ  ɛɭɞɟɦ ɨɫɭɳɟɫɬɜɥɹɬɶ ɭɠɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɚɩɨɥɧɟɧɧɨɣ ɦɚɬɪɢɰɵ 

ɧɚɛɥɸɞɟɧɢɣ. Ɋɚɫɫɦɨɬɪɢ ɩɨɞɪɨɛɧɟɟ ɞɜɚ ɩɨɫɥɟɞɧɢɯ ɚɥɝɨɪɢɬɦɚ. 

 

2.2.1 ZET-ɚɥɝɨɪɢɬɦ 

 

ɉɭɫɬɶ ɡɚɞɚɧɚ ɬɚɛɥɢɰɚ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ                                  

(Ɍɚɛɥɢɰɚ 2). 

Ɍɚɛɥɢɰɚ 2 - Ɇɚɬɪɢɰɚ ɜɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɩɪɨɰɟɫɫɚ ɫ ɩɪɨɩɭɫɤɚɦɢ 

u 

u1 u2 ... um 

u11 u21 ... um1 

u12 u22 ... um2 

u13 u23 ... um3 

u14 - ... um4 

... ... ... ... 

u1s u2s ... ums 

 

S – ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɨɤ-ɨɛɴɟɤɬɨɜ, m  - ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɥɛɰɨɜ-ɫɜɨɣɫɬɜ, «-» - 

ɩɪɨɩɭɫɤ. 

ɋɬɚɜɢɬɫɹ ɡɚɞɚɱɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɳɢɯ (ɩɪɨɩɭɳɟɧɧɵɯ) 

ɡɧɚɱɟɧɢɣ «-» ɜ ɬɚɛɥɢɰɟ 2 . 

ȼ ɨɫɧɨɜɟ ɚɥɝɨɪɢɬɦɚ ɥɟɠɚɬ ɬɪɢ ɝɢɩɨɬɟɡɵ: 

 ɝɢɩɨɬɟɡɚ ɢɡɛɵɬɨɱɧɨɫɬɢ: ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɚɛɥɢɰɟ 3 ɩɪɢɫɭɬɫɬɜɭɟɬ 

ɢɡɛɵɬɨɱɧɨɫɬɶ ɜ ɫɬɪɨɤɚɯ (ɨɛɴɟɤɬɵ ɦɨɝɭɬ ɛɵɬɶ ɩɨɯɨɠɢ ɦɟɠɞɭ ɫɨɛɨɣ) ɢ ɫɬɨɥɛɰɚɯ 

(ɦɟɠɞɭ ɫɜɨɣɫɬɜɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɡɚɜɢɫɢɦɨɫɬɢ). ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɢɡɛɵɬɨɱɧɨɫɬɢ ɜɫɟ 
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ɫɬɪɨɤɢ ɢ ɫɬɨɥɛɰɵ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɣ ɜɟɫ ɩɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɢ ɫɦɵɫɥ 

ɥɨɤɚɥɶɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɬɟɪɹɟɬɫɹ; 

 ɝɢɩɨɬɟɡɚ ɚɧɚɥɨɝɢɱɧɨɫɬɢ: ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɟɫɥɢ ɞɜɚ ɨɛɴɟɤɬɚ 

«ɩɨɯɨɠɢ» ɩɨ ɡɧɚɱɟɧɢɹɦ (m -1) ɫɜɨɣɫɬɜ, ɬɨ ɨɧɢ «ɩɨɯɨɠɢ» ɢ ɩɨ m -ɦɭ ɫɜɨɣɫɬɜɭ; 

 ɝɢɩɨɬɟɡɚ ɥɨɤɚɥɶɧɨɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ: ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ 

ɢɡɛɵɬɨɱɧɨɫɬɶ ɫɬɪɨɤ ɢ ɫɬɨɥɛɰɨɜ ɧɨɫɢɬ ɥɨɤɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ, ɬɨ ɟɫɬɶ ɞɥɹ ɤɚɠɞɨɝɨ 

ɩɪɨɩɭɳɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɴɟɤɬɨɜ – 

ɚɧɚɥɨɝɨɜ ɨɛɴɟɤɬɚ ɫ ɩɪɨɩɭɫɤɨɦ ɢ ɫɜɨɣɫɬɜ – ɚɧɚɥɨɝɨɜ ɫɜɨɣɫɬɜɚ ɫ ɩɪɨɩɭɫɤɨɦ. 

ɉɨɷɬɨɦɭ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɬɨɥɶɤɨ ɬɚɤɢɟ 

«ɤɨɦɩɟɬɟɧɬɧɵɟ» ɨɛɴɟɤɬɵ ɢ ɫɜɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɜɵɛɢɪɚɸɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ 

ɩɪɨɩɭɫɤɚ ɨɬɞɟɥɶɧɨ. 

Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ ɚɥɝɨɪɢɬɦɵ ɚɥɝɨɪɢɬɦɚ ZET ɞɥɹ ɨɬɪɚɛɨɬɤɢ ɬɚɛɥɢɰɵ ɫ l 

ɩɪɨɩɭɫɤɚɦɢ: 

1.3 ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ ɧɚɱɚɥɶɧɵɯ ɞɚɧɧɵɯ; 

1.4 ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɪɨɩɭɫɤɚ – ɜɵɩɨɥɧɹɟɬɫɹ l ɪɚɡ: 

2.1 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɟɬɟɧɬɧɨɣ ɦɚɬɪɢɰɵ; 

2.2 ɉɨɞɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ; 

2.3 ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɪɨɩɭɫɤɚ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɤɚɠɞɵɣ ɷɬɚɩ. 

1. ȼɧɚɱɚɥɟ ɫɬɨɥɛɰɵ ɦɚɬɪɢɰɵ ɧɨɪɦɢɪɭɸɬɫɹ ɩɨ ɞɢɫɩɟɪɫɢɹɦ ɞɥɹ 

ɩɪɢɜɟɞɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɜɨɣɫɬɜ ɤ ɟɞɢɧɨɣ ɲɤɚɥɟ                ,                                                                                                 (1.12) 

2. ɋɥɟɞɭɸɳɢɟ ɷɬɚɩɵ ɜɵɩɨɥɧɹɸɬ l ɪɚɡ. ɉɭɫɬɶ ɤɨɨɪɞɢɧɚɬɵ ɬɟɤɭɳɟɝɨ 

ɷɥɟɦɟɧɬɚ ɫ ɩɪɨɩɭɫɤɨɦ x,y; 

2.1 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɟɬɟɧɬɧɨɣ ɦɚɬɪɢɰɵ; 

2.1.1 Ɂɚɞɚɬɶ ɪɚɡɦɟɪɵ ɤɨɦɩɟɬɟɧɬɧɨɣ ɦɚɬɪɢɰɵ    , i=                   , 

2<p<m, 2<q<S; 

2.1.2 ȼɵɛɪɚɬɶ (p-1) ɤɨɦɩɟɬɟɧɬɧɵɯ ɫɬɪɨɤ ɞɥɹ ɫɬɪɨɤɢ ɫ ɩɪɨɩɭɫɤɨɦ; 
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Ʉɨɦɩɟɬɟɧɬɧɨɫɬɶ L ɫɬɪɨɤɢ i ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɫɬɪɨɤɟ ɫ ɩɪɨɩɭɫɤɨɦ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ                                                                                                                  (1.13) 

ɝɞɟ    - ɤɨɦɩɥɟɤɬɧɨɫɬɶ, ɬɨ ɟɫɬɶ ɱɢɫɥɨ ɡɧɚɱɟɧɢɣ ɢɡɜɟɫɬɧɵɯ ɞɥɹ ɨɛɟɢɯ ɫɬɪɨɤ i ɢ y;    - ɞɟɤɚɪɬɨɜɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɪɨɤɚɦɢ (ɷɥɟɦɟɧɬɵ ɫ ɩɪɨɩɭɫɤɚɦɢ ɧɟ 

ɭɱɢɬɵɜɚɸɬɫɹ). 

 Ʉɨɦɩɟɬɟɧɬɧɚɹ ɫɬɪɨɤɚ ɧɟ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɩɪɨɩɭɫɤɚ ɧɚ x-ɣ 

ɩɨɡɢɰɢɢ. 

2.1.3 ȼɵɛɪɚɬɶ (q-1) ɤɨɦɩɟɬɟɧɬɧɵɯ ɫɬɨɥɛɰɨɜ ɞɥɹ ɫɬɨɥɛɰɚ ɫ 

ɩɪɨɩɭɫɤɨɦ. 

Ʉɨɦɩɟɬɟɧɬɧɨɫɬɶ L ɫɬɨɥɛɰɚ i ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɫɬɨɥɛɰɭ ɫ ɩɪɨɩɭɫɤɨɦ 

x ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ              ,                                                                                           (1.14) 

ɝɞɟ     – ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɫɬɨɥɛɰɨɜ i ɢ x; 

           – ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɫɬɨɥɛɰɚɦɢ i ɢ x. ɉɪɢ ɪɚɫɱɟɬɟ     

ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɨɥɶɤɨ ɬɟ ɡɧɚɱɟɧɢɹ ɫɬɨɥɛɰɨɜ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɩɪɢɧɚɞɥɟɠɚɬɶ ɤ 

ɤɨɦɩɟɬɟɧɬɧɵɦ ɫɬɪɨɤɚɦ. Ʉɨɦɩɟɬɟɧɬɧɵɣ ɫɬɨɥɛɟɰ ɧɟ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɩɪɨɩɭɫɤ 

ɧɚ y-ɣ ɩɨɡɢɰɢɢ. 

2.2 ɉɨɞɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ    (ɩɨ ɫɬɪɨɤɚɦ) ɢ    

(ɩɨ ɫɬɨɥɛɰɚɦ) – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɪɟɝɭɥɢɪɭɸɳɢɟ ɜɥɢɹɧɢɟ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɧɚ 

ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɤɚɡɚɧɢɹ. 

2.2.1 Ɂɚɞɚёɦ ɩɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ    ɢ    ɢ ɲɚɝ ɢɯ 

ɢɡɦɟɧɟɧɢɹ. 

2.2.2 ɧɚɯɨɞɢɦ ɨɩɬɢɦɚɥɶɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ    ɢ    ɞɥɹ ɩɪɨɝɧɨɡɚ 

ɩɪɨɩɭɫɤɚ ɩɨ ɫɬɪɨɤɚɦ ɢ ɩɨ ɫɬɨɥɛɰɚɦ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɚɥɝɨɪɢɬɦɭ (ɨɞɢɧɚɤɨɜ ɞɥɹ 

ɫɬɪɨɤ ɢ ɫɬɨɥɛɰɨɜ). ɉɨɞɚɜɚɹ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ   (     ɞɥɹ ɫɬɪɨɤ,      ɞɥɹ ɫɬɨɥɛɰɨɜ) ɜ ɭɤɚɡɚɧɧɵɯ ɩɪɟɞɟɥɚɯ ɢ ɫ ɭɤɚɡɚɧɧɵɦ ɲɚɝɨɦ 

ɦɢɧɢɦɢɡɢɪɭɟɦ ɮɭɧɤɰɢɸ                       (i – ɫɬɪɨɤɚ ɛɟɡ ɩɪɨɩɭɫɤɚ),                     (1.15) 
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ɝɞɟ     – ɪɟɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɷɥɟɦɟɧɬɚ i ɫɬɪɨɤɢ (ɫɬɨɥɛɰɚ) k ɫ ɩɪɨɩɭɫɤɨɦ; 

    - ɩɪɨɝɧɨɡ ɷɬɨɝɨ ɷɥɟɦɟɧɬɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɟɬɟɧɬɧɵɯ ɫɬɪɨɤ (ɫɬɨɥɛɰɨɜ). 

    - ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

                                 ,                                                                          

(1.16) 

ɝɞɟ c=p ɞɥɹ ɫɬɪɨɤ; 

       c=q ɞɥɹ ɫɬɨɥɛɰɨɜ; 

           - ɩɪɨɝɧɨɡ ɞɥɹ ɢɡɜɟɫɬɧɵɯ ɡɧɚɱɟɧɢɣ ɫɬɪɨɤɢ (ɫɬɨɥɛɰɚ) ɫ ɩɪɨɩɭɫɤɨɦ k ɫ 

ɩɨɦɨɳɶɸ i-ɣ ɫɬɪɨɤɢ (ɫɬɨɥɛɰɚ), ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɥɢɧɟɣɧɨɣ ɪɟɝɪɟɫɫɢɢ 

ɜɢɞɚ y=ax+b ɩɨ ɆɇɄ. 

2.3 ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɪɨɩɭɫɤɚ; 

2.3.1 ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɪɨɩɭɫɤɚ ɩɨ ɫɬɪɨɤɚɦ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ                                                                                                             (1.17) 

2.3.2 ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɪɨɩɭɫɤɚ ɩɨ ɫɬɨɥɛɰɚɦ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ                                                                                                            (1.18)       

2.3.3 Ɉɛɳɢɣ ɩɪɨɝɧɨɡ ɩɨɥɭɱɚɟɬɫɹ ɭɫɪɟɞɧɟɧɢɟɦ ɩɪɨɝɧɨɡɨɜ ɩɨ 

ɫɬɪɨɤɚɦ ɢ ɫɬɨɥɛɰɚɦ                                                                                               (1.19)         

2.2.2 ɇɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ 

 

ɉɭɫɬɶ ɡɚɞɚɧɚ ɬɚɛɥɢɰɚ «ɜɯɨɞɧɵɯ-ɜɵɯɨɞɧɵɯ» ɩɟɪɟɦɟɧɧɵɯ ɩɪɨɰɟɫɫɚ. 
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Ɍɚɛɥɢɰɚ 3 - Ɇɚɬɪɢɰɚ "ɜɯɨɞɧɵɯ-ɜɵɯɨɞɧɵɯ" ɩɟɪɟɦɟɧɧɵɯ ɩɪɨɰɟɫɫɚ ɫ ɩɪɨɩɭɫɤɚɦɢ 

u 
x 

u1 u2 ... um 

u11 u21 ... um1 - 

u12 u22 ... um2 x2 

u13 u23 ... um3 x3 

u14 u24 ... um4 - 

... ... ... ... ... 

u1s u2s ... ums xs 

 

ȼ ɬɚɛɥɢɰɟ 3 ɫɬɨɥɛɰɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɯɨɞɧɵɟ (  ) ɢ ɜɵɯɨɞɧɵɟ (  ) 

ɩɟɪɟɦɟɧɧɵɟ ɩɪɨɰɟɫɫɚ, ɫɬɪɨɤɢ – ɧɚɛɥɸɞɟɧɢɹ, «-» - ɩɪɨɩɭɫɤɢ, S-ɨɛɴɟɦ ɜɵɛɨɪɤɢ. 

ɉɪɢɧɹɬɨ, ɱɬɨ ɞɢɫɤɪɟɬɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɜɵɯɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ x(t) ɜ ɬɪɢ ɪɚɡɚ 

ɛɨɥɶɲɟ ɞɢɫɤɪɟɬɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɜɯɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ u(t) (      ). 

Ɇɟɬɨɞɢɤɭ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ ɦɚɬɪɢɰɵ ɧɚɛɥɸɞɟɧɢɣ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ 

ɧɚ 3 ɷɬɚɩɚ. 

ɇɚ 1 ɷɬɚɩɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɮɭɧɤɰɢɹ ɪɟɝɪɟɫɫɢɢ    (1.20) ɩɨ 

ɧɚɛɥɸɞɟɧɢɹɦ u ɩɨ ɩɨɥɧɨɫɬɶɸ ɡɚɩɨɥɧɟɧɧɵɦ ɫɬɪɨɤɚɦ. ɇɚɫɬɪɚɢɜɚɟɬɫɹ 

ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɡɦɵɬɨɫɬɢ Cs. 

                              
                      ,                                                                (1.20) 

ɝɞɟ      – ɹɞɟɪɧɚɹ ɤɨɥɨɤɨɨɛɪɚɡɧɚɹ ɮɭɧɤɰɢɹ; 

 Cs – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɦɵɬɨɫɬɢ ɹɞɪɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɡɦɵɬɨɫɬɢ Cs ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɦɢɧɢɦɢɡɚɰɢɢ 

ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɤɪɢɬɟɪɢɹ ɜɵɯɨɞɚ ɨɛɴɟɤɬɚ    ɢ ɜɵɯɨɞɚ ɦɨɞɟɥɢ    , ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ 

ɫɤɨɥɶɡɹɳɟɦ ɷɤɡɚɦɟɧɟ: 
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                                                                                                  (1.21) 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚɩɨɥɧɟɧɢɟ ɩɪɨɩɭɫɤɨɜ ɦɚɬɪɢɰɵ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɰɟɧɤɢ    ɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɪɚɡɦɵɬɨɫɬɢ Cs, 

ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɩɪɟɞɵɞɭɳɟɦ ɷɬɚɩɟ. Ɍɚɦ, ɝɞɟ ɧɚɛɥɸɞɟɧɢɹ x ɩɪɨɩɭɳɟɧɵ, ɜ 

ɨɰɟɧɤɭ                ɩɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɢɡɦɟɪɟɧɧɵɯ                

ɢ ɜɵɱɢɫɥɹɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɨɰɟɧɤɭ    , ɤɨɬɨɪɨɣ ɜɨɫɩɨɥɧɹɟɦ ɧɟɞɨɫɬɚɸɳɟɟ 

ɧɚɛɥɸɞɟɧɢɟ x. ɉɨɫɥɟ ɷɬɨɝɨ ɦɚɬɪɢɰɚ ɩɪɢɧɢɦɚɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ (Ɍɚɛɥɢɰɚ 4), ɝɞɟ 

(   ,    ,…,   ) – ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɩɭɫɤɨɜ. 

. 

Ɍɚɛɥɢɰɚ 4 - Ɇɚɬɪɢɰɚ ɧɚɛɥɸɞɟɧɢɣ ɫ ɡɚɩɨɥɧɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 

u 
x 

u1 u2 ... um 

u11 u21 ... um1 xs1 

u12 u22 ... um2 x2 

u13 u23 ... um3 x3 

u14 u24 ... um4 xs4 

... ... ... ... ... 

u1s u2s ... ums xs 

 

3 ɷɬɚɩ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ ɫɨɫɬɨɢɬ ɜ ɩɨɫɬɪɨɟɧɢɢ ɦɨɞɟɥɢ. 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ɨɰɟɧɤɢ ɪɟɝɪɟɫɫɢɢ (1.20) ɩɨ ɜɫɟɣ 

ɡɚɩɨɥɧɟɧɧɨɣ ɦɚɬɪɢɰɟ ɧɚɛɥɸɞɟɧɢɣ (Ɍɚɛɥɢɰɚ 4). ɉɪɢ ɷɬɨɦ ɩɚɪɚɦɟɬɪ ɪɚɡɦɵɬɨɫɬɢ 

Cs ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɩɨ ɜɫɟɣ ɜɵɛɨɪɤɟ ɟɳɟ ɪɚɡ. 
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3 Ɋɟɡɭɥɶɬɚɬɵ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ 

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɚɥɝɨɪɢɬɦɵ ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɧɚ ɹɡɵɤɟ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C# ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɪɮɟɣɫɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ 

Windows Form ɜ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɟ Microsoft Visual Studio 2013. 

 ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɚɯ 4,5,6,7. ɉɨɥɶɡɨɜɚɬɟɥɶ ɡɚɞɚёɬ ɨɛɴɟɦ ɜɵɛɨɪɤɢ S ɢ ɭɪɨɜɟɧɶ ɩɨɦɟɯɢ. ȼ 

ɩɨɥɹɯ w1, w2, w3 ɨɬɨɛɪɚɠɚɸɬɫɹ ɪɚɫɫɱɢɬɚɧɧɵɟ ɨɲɢɛɤɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɩɨ 

ɩɨɥɧɨɣ ɦɚɬɪɢɰɟ, ɩɨ ɡɚɩɨɥɧɟɧɧɨɣ ɦɚɬɪɢɰɟ, ɢɫɤɥɸɱɚɹ ɧɚɛɥɸɞɟɧɢɹ ɫ ɩɪɨɩɭɫɤɚɦɢ, 

ɚ ɬɚɤ ɠɟ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɦɚɬɪɢɰɟ. 

 ɇɚ ɜɤɥɚɞɤɟ «Data» ɨɬɨɛɪɚɠɚɸɬɫɹ ɫɝɟɧɟɪɢɪɨɜɚɧɧɵɟ ɜɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ U, 

ɜɵɯɨɞ ɨɛɴɟɤɬɚ X, ɪɚɫɫɱɢɬɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɞɟɥɢ modXOptProp ɞɥɹ ɤɚɠɞɨɝɨ 3 

ɩɪɨɩɭɫɤɚ, ɚ ɬɚɤ ɠɟ ɨɰɟɧɤɢ modXOptFill ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɦɚɬɪɢɰɟ. 

 

 

Ɋɢɫɭɧɨɤ 4 – ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ 
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 ɇɚ ɜɤɥɚɞɤɟ «w/S» ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɨɲɢɛɤɢ ɨɬ ɨɛɴɟɦɚ 

ɜɵɛɨɪɤɢ. 

 

Ɋɢɫɭɧɨɤ 5 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɲɢɛɤɢ ɨɬ ɜɵɛɨɪɤɢ 

 

ɇɚ ɜɤɥɚɞɤɟ «u/S» ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɜɵɯɨɞɚ ɨɛɴɟɤɬɚ ɢ ɜɵɯɨɞɚ ɦɨɞɟɥɢ. 

 

Ɋɢɫɭɧɨɤ 6 – ȼɵɯɨɞ  ɨɛɴɟɤɬɚ ɢ ɦɨɞɟɥɢ 
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ɇɚ ɜɤɥɚɞɤɟ «w/Cs» ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɨɲɢɛɤɢ ɨɬ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɡɦɵɬɨɫɬɢ Cs. 

  

 

Ɋɢɫɭɧɨɤ 7 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɲɢɛɤɢ ɨɬ ɩɚɪɚɦɟɬɪɚ Cs 

 

ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ ɞɥɹ Zet-ɚɥɝɨɪɢɬɦɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8. 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɡɚɞɚёɬ ɨɛɴɟɦ ɜɵɛɨɪɤɢ S, ɤɨɥɢɱɟɫɬɜɨ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ U, ɚ ɬɚɤ 

ɠɟ ɪɚɡɦɟɪɧɨɫɬɶ ɤɨɦɩɟɬɟɧɬɧɨɣ ɦɚɬɪɢɰɵ. ȼ ɬɚɛɥɢɰɟ ɨɬɨɛɪɚɠɟɧɵ ɞɚɧɧɵɟ ɩɨ U, ɜ 

ListBox ɜɵɜɨɞɹɬɫɹ ɧɚɣɞɟɧɧɵɟ ɚɥɝɨɪɢɬɦɨɦ ɤɨɦɩɟɬɟɧɬɧɵɟ ɫɬɪɨɤɢ ɢ ɫɬɨɥɛɰɵ, ɚ 

ɬɚɤ ɠɟ ɩɪɨɝɧɨɡɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɨɩɭɫɤɚ, ɜ ɩɨɥɟ w ɨɬɨɛɪɚɠɚɟɬɫɹ ɪɚɫɫɱɢɬɚɧɧɚɹ 

ɨɲɢɛɤɚ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ. 
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Ɋɢɫɭɧɨɤ 8 - ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ ɞɥɹ Zet-ɚɥɝɨɪɢɬɦɚ 

1.2 ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

ȼ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɛɵɥɢ ɫɝɟɧɟɪɢɪɨɜɚɧɵ ɪɚɡɥɢɱɧɵɟ ɜɵɛɨɪɤɢ, 

ɨɩɢɫɵɜɚɸɳɢɟɫɹ 6 ɩɪɢɡɧɚɤɚɦɢ                      . ȼɵɯɨɞ ɨɛɴɟɤɬɚ x. 

ɇɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ. 

ȼɫɟ ɥɨɤɚɥɶɧɵɟ ɚɥɝɨɪɢɬɦɵ ɨɫɧɨɜɚɧɵ ɧɚ ɝɢɩɨɬɟɡɟ ɤɨɦɩɚɤɬɧɨɫɬɢ. ɉɨɷɬɨɦɭ 

ɜ ɫɥɭɱɚɟ ɧɟɩɚɪɚɦɟɬɪɢɤɢ ɨɛɟɫɩɟɱɢɦ ɩɨɯɨɠɟɫɬɶ ɧɚ ɜɵɯɨɞɟ. 

ȼɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ u ɧɟɡɚɜɢɫɢɦɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɝɟɧɟɪɢɪɭɸɬɫɹ 

ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ. ɇɚ ɨɛɴɟɤɬ ɬɚɤ ɠɟ ɧɚɤɥɚɞɵɜɚɟɬɫɹ ɩɨɦɟɯɚ (10%, 20%). 

ɋɬɪɭɤɬɭɪɚ ɨɛɴɟɤɬɚ ɡɚɞɚɧɚ ɫɥɟɞɭɸɳɢɦ ɭɪɚɜɧɟɧɢɟɦ                                                                          (1.22) 

Zet-ɚɥɝɨɪɢɬɦ. 

ɋɥɭɱɚɣ 1.  

ȼɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ u ɝɟɧɟɪɢɪɭɸɬɫɹ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ 

ɋɥɭɱɚɣ 2. 

Ɇɟɠɞɭ ɜɫɟɦɢ ɫɬɨɥɛɰɚɦɢ u ɩɪɢɫɭɬɫɬɜɭɟɬ ɫɥɟɞɭɸɳɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 
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                                                                                        (1.23) 

ɋɥɭɱɚɣ 3. 

Ɇɟɠɞɭ ɜɫɟɦɢ ɫɬɪɨɤɚɦɢ ɩɪɢɫɭɬɫɬɜɭɟɬ ɡɚɜɢɫɢɦɨɫɬɶ 

                          –                                                                                           (1.24) 

 ɋɥɭɱɚɣ 4. 

Ɇɚɬɪɢɰɚ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ u ɢɦɟɟɬ ɹɪɤɨ ɜɵɪɚɠɟɧɧɭɸ ɤɨɦɩɟɬɟɧɬɧɭɸ 

ɦɚɬɪɢɰɭ (ɤɨɦɩɟɬɟɧɬɧɵɟ ɫɬɨɥɛɰɵ -            , ɤɨɦɩɟɬɟɧɬɧɵɟ ɫɬɪɨɤɢ – 1,2,3). 

ɋɜɹɡɶ ɦɟɠɞɭ 1,2 ɢ 3 ɫɬɪɨɤɚɦɢ 

                                                                                                                                      (1.25) 

ɝɞɟ i =        . 

                                                                                                                (1.26)  

ɝɞɟ i =         ; 
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Ɋɢɫɭɧɨɤ 9 – Ɇɚɬɪɢɰɚ ɧɚɛɥɸɞɟɧɢɣ 

1.3 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

1.3.1 ɇɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ 

 

Ɍɚɤ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɡɚɜɢɫɢɬ ɨɬ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ,  ɚ 

ɢɦɟɧɧɨ ɨɬ ɡɚɞɚɜɚɟɦɨɝɨ ɭɪɨɜɧɹ ɩɨɦɟɯɢ ɢ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ, ɪɚɫɫɦɨɬɪɢɦ 

ɪɟɡɭɥɶɬɚɬɵ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɇɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɨɲɢɛɤɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ w ɨɬ 

ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ S, ɝɞɟ    – ɨɲɢɛɤɚ ɩɨ ɩɨɥɧɨɣ ɦɚɬɪɢɰɟ,    – ɨɲɢɛɤɚ ɩɨ 

ɡɚɩɨɥɧɟɧɧɨɣ ɦɚɬɪɢɰɟ, ɢɫɤɥɸɱɚɹ ɩɪɨɩɭɫɤɢ,   – ɨɲɢɛɤɚ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɚɬɪɢɰɟ.  

Ɋɚɫɫɦɨɬɪɢɦ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɨɛɴɟɦɟ ɜɵɛɨɪɤɟ S=150 ɢ ɭɪɨɜɧɟ ɩɨɦɟɯɢ 0%, 

ɨɲɢɛɤɚ ɩɨ ɡɚɩɨɥɧɟɧɧɨɣ ɦɚɬɪɢɰɟ, ɢɫɤɥɸɱɚɹ ɩɪɨɩɭɫɤɢ    = 37%, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 

ɨɰɟɧɢɜɚɧɢɟ ɩɨ ɡɚɩɨɥɧɟɧɧɨɣ ɦɚɬɪɢɰɟ ɞɚɟɬ ɨɲɢɛɤɭ     11%. 
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Ɋɢɫɭɧɨɤ  10 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɲɢɛɤɢ ɨɬ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ S=150, ɩɨɦɟɯɚ = 0% 

 

Ⱦɥɹ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ S=100 ɢ ɭɪɨɜɧɟ ɩɨɦɟɯɢ 10%, ɨɲɢɛɤɚ ɢɫɯɨɞɧɨɣ 

ɦɚɬɪɢɰɟ    = 56% , ɩɨ ɡɚɩɨɥɧɟɧɧɨɣ ɦɚɬɪɢɰɟ     20%. 

 

Ɋɢɫɭɧɨɤ  11 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɲɢɛɤɢ ɨɬ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ S=150, ɩɨɦɟɯɚ = 10% 
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ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɭɪɨɜɧɹ ɩɨɦɟɯɢ ɞɨ 20% ɢ  S=100 ɨɲɢɛɤɚ ɩɨ ɦɚɬɪɢɰɟ ɫ 

ɩɪɨɩɭɫɤɚɦɢ ɫɨɫɬɚɜɥɹɟɬ    = 66,  ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɨɰɟɧɢɜɚɧɢɟ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɚɬɪɢɰɟ ɫɨɫɬɚɜɥɹɟɬ     21%. 

 

Ɋɢɫɭɧɨɤ  12 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɲɢɛɤɢ ɨɬ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ S=150, ɩɨɦɟɯɚ = 20% 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɵɛɨɪɤɢ S ɞɨ 300 ɢ ɭɪɨɜɧɟ ɩɨɦɟɯɢ 0% ɩɪɢ ɢɫɯɨɞɧɨɣ 

ɦɚɬɪɢɰɟ ɫ ɩɪɨɩɭɫɤɚɦɢ ɨɲɢɛɤɚ    ɫɨɫɬɚɜɥɹɟɬ 37%, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɨɰɟɧɢɜɚɧɢɟ 

ɩɨ ɡɚɩɨɥɧɟɧɧɨɣ ɦɚɬɪɢɰɟ ɞɚɟɬ ɨɲɢɛɤɭ     13%. 
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Ɋɢɫɭɧɨɤ 13 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɲɢɛɤɢ ɨɬ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ S=300, ɩɨɦɟɯɚ = 0% 

 Ⱦɥɹ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ S = 300 ɢ ɭɪɨɜɧɟ ɩɨɦɟɯɢ 10% ɨɲɢɛɤɚ ɩɨ ɢɫɯɨɞɧɨɣ 

ɦɚɬɪɢɰɟ ɫ ɩɪɨɩɭɫɤɚɦɢ    ɫɨɫɬɚɜɥɹɟɬ 45%, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɨɰɟɧɢɜɚɧɢɟ ɩɨ 

ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɦɚɬɪɢɰɟ ɞɚɟɬ ɨɲɢɛɤɭ     12%. 

 

Ɋɢɫɭɧɨɤ  14 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɲɢɛɤɢ ɨɬ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ S=300, ɩɨɦɟɯɚ = 10% 
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ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɭɪɨɜɧɹ ɩɨɦɟɯɢ ɞɨ 20% ɢ ɬɨɣ ɠɟ ɜɵɛɨɪɤɟ S = 300, 

ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ,    = 57%,     13%. 

 

Ɋɢɫɭɧɨɤ 15 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɲɢɛɤɢ ɨɬ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ S=300, ɩɨɦɟɯɚ = 20% 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɜɵɛɨɪɤɢ S ɞɨ 450 ɢ ɭɪɨɜɧɟ ɩɨɦɟɯɢ 0% ɩɪɢ ɢɫɯɨɞɧɨɣ 

ɦɚɬɪɢɰɟ ɫ ɩɪɨɩɭɫɤɚɦɢ ɨɲɢɛɤɚ    ɫɨɫɬɚɜɥɹɟɬ 38%, ɜ ɬɨ ɜɪɟɦɹ ɨɲɢɛɤɚ ɩɨ 

ɡɚɩɨɥɧɟɧɧɨɣ ɦɚɬɪɢɰɟ     15%. 

 

Ɋɢɫɭɧɨɤ  16 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɲɢɛɤɢ ɨɬ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ S=450, ɩɨɦɟɯɚ = 0% 
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ɉɪɢ ɬɨɦ ɠɟ ɨɛɴɟɦɟ ɜɵɛɨɪɤɢ S=450 ɢ ɭɪɨɜɧɟ ɩɨɦɟɯɢ 10% ɩɨɥɭɱɚɟɦ     

23% ɢ     14%. 

 

Ɋɢɫɭɧɨɤ 17 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɲɢɛɤɢ ɨɬ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ S=450, ɩɨɦɟɯɚ = 10% 

ɉɪɢ S=450, ɭɪɨɜɧɟ ɩɨɦɟɯɢ 20% ɨɲɢɛɤɚ ɩɨ ɢɫɯɨɞɧɨɣ ɦɚɬɪɢɰɟ ɫ 

ɩɪɨɩɭɫɤɚɦɢ ɫɨɫɬɚɜɥɹɟɬ     38%, ɩɨɫɥɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɨɩɭɳɟɧɧɵɯ 

ɡɧɚɱɟɧɢɣ ɨɲɢɛɤɚ     14%. 

 

Ɋɢɫɭɧɨɤ  18 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɲɢɛɤɢ ɨɬ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ S=450, ɩɨɦɟɯɚ = 20% 
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ɇɚ ɪɢɫɭɧɤɟ 18 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɨɲɢɛɤɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɪɚɡɦɵɬɨɫɬɢ Cs. ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɩɚɪɚɦɟɬɪɚ Cs 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɨɲɢɛɤɚ. 

 

Ɋɢɫɭɧɨɤ  19 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɲɢɛɤɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɡɦɵɬɨɫɬɢ Cs 

 

ɇɚ ɫɥɟɞɭɸɳɢɯ ɪɢɫɭɧɤɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɜɵɯɨɞɚ ɨɛɴɟɤɬɚ ɢ 

ɦɨɞɟɥɢ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɦɚɬɪɢɰɟ ɨɬ ɜɵɛɨɪɤɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɹɯ ɩɨɦɟɯ 

(0%, 10%, 20%) ɢ S=300. ɉɨ ɝɪɚɮɢɤɚɦ ɜɢɞɧɨ, ɱɬɨ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɜɵɯɨɞɨɦ 

ɨɛɴɟɤɬɚ ɢ ɜɵɯɨɞɨɦ ɦɨɞɟɥɢ ɧɟɛɨɥɶɲɚɹ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɭɪɨɜɧɹ ɩɨɦɟɯɢ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɨɲɢɛɤɚ. 

 

Ɋɢɫɭɧɨɤ  20  – Ƚɪɚɮɢɤɢ ɜɵɯɨɞɚ ɨɛɴɟɤɬɚ ɢ ɦɨɞɟɥɢ ɩɪɢ ɩɨɦɟɯɟ 0% 
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Ɋɢɫɭɧɨɤ 21  – Ƚɪɚɮɢɤɢ ɜɵɯɨɞɚ ɨɛɴɟɤɬɚ ɢ ɦɨɞɟɥɢ ɩɪɢ ɩɨɦɟɯɟ 10% 

 

 

Ɋɢɫɭɧɨɤ 22  – Ƚɪɚɮɢɤɢ ɜɵɯɨɞɚ ɨɛɴɟɤɬɚ ɢ ɦɨɞɟɥɢ ɩɪɢ ɩɨɦɟɯɟ 20% 

ȼɵɜɨɞɵ 

ɉɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜɵɲɟ ɪɟɡɭɥɶɬɚɬɚɦ, ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɫɜɨɞɧɚɹ ɬɚɛɥɢɰɚ 

ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ ɩɪɢ 
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ɪɚɡɥɢɱɧɵɯ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɚɯ, ɚ ɢɦɟɧɧɨ ɩɪɢ ɪɚɡɧɨɦ ɨɛɴɟɦɟ ɜɵɛɨɪɤɢ S ɢ 

ɭɪɨɜɧɟ ɩɨɦɟɯɢ. ɂɫɯɨɞɹ ɢɡ ɬɚɛɥɢɰɵ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɡɚɩɨɥɧɟɧɢɟ 

ɩɪɨɩɭɫɤɨɜ ɫ ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ 

ɪɚɛɨɬɵ ɦɨɞɟɥɢ. Ɉɲɢɛɤɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɫɨɤɪɚɳɚɟɬɫɹ ɜ 

ɫɪɟɞɧɟɦ ɧɚ 30%. 

 

Ɍɚɛɥɢɰɚ 5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ 

Ⱥɥɝɨɪɢɬɦ Ɉɛɴɟɦ ɜɵɛɨɪɤɢ 
ɍɪɨɜɟɧɶ 

ɩɨɦɟɯɢ, % 

Ɉɲɢɛɤɚ,% 

         

ɇɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ 

150 

0 20 37 11 

10 31 56 20 

20 45 66 21 

300 

0 16 37 13 

10 26 45 12 

20 44 57 13 

450 

0 18 35 13 

10 23 41 14 

20 38 54 14 

 

1.3.2 Zet-ɚɥɝɨɪɢɬɦ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɫɥɭɱɚɣ 1, ɤɨɝɞɚ ɜɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɝɟɧɟɪɢɪɨɜɚɧɵ 

ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɨɬ 0 ɞɨ 1. Ɉɛɴɟɦ ɜɵɛɨɪɤɢ S = 6. Ɋɚɡɦɟɪ ɤɨɦɩɟɬɟɧɬɧɨɣ 

ɦɚɬɪɢɰɵ ɡɚɞɚɞɢɦ 3ɯ3. Ʉɪɚɫɧɵɦ ɰɜɟɬɨɦ ɜɵɞɟɥɟɧɚ ɹɱɟɣɤɚ, ɜ ɤɨɬɨɪɨɣ ɢɦɟɟɬɫɹ 

ɩɪɨɩɭɫɤ.  
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Ɋɢɫɭɧɨɤ 23  – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ Zet-ɚɥɝɨɪɢɬɦɚ ɜ ɫɥɭɱɚɟ 1 ɩɪɢ U = Rand[0,1] 

ȼ ɬɚɛɥɢɰɚɯ 5 ɢ 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚɣɞɟɧɧɵɟ ɚɥɝɨɪɢɬɦɨɦ ɤɨɦɩɟɬɟɧɬɧɵɟ 

ɫɬɪɨɤɢ ɫɬɨɥɛɰɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɫɬɪɨɤɟ ɢ ɫɬɨɥɛɰɭ ɫ ɩɪɨɩɭɫɤɨɦ. 

Ɍɚɛɥɢɰɚ 5 - Ʉɨɦɩɟɬɟɧɬɧɵɟ ɫɬɪɨɤɢ 

ɫɬɪɨɤɚ ɫ ɩɪɨɩɭɫɤɨɦ № 
0,51107 0,31120 0,13165 0,31072 0,19800 0,20291 1 

ɤɨɦɩɟɬɟɧɬɧɵɟ ɫɬɪɨɤɢ  
0,07807 0,29436 0,38843 0,63693 0,23455 0,25488 0 
0,84203 0,72088 0,85824 0,63598 0,30994 0,22327 3 
0,37497 0,80925 0,39955 0,35652 0,00990 0,56779 5 

 
Ɍɚɛɥɢɰɚ 6 - Ʉɨɦɩɟɬɟɧɬɧɵɟ ɫɬɨɥɛɰɵ 

ɫɬɨɥɛɟɰ ɫ 
ɩɪɨɩɭɫɤɨɦ 

Ʉɨɦɩɟɬɟɧɬɧɵɟ ɫɬɨɥɛɰɵ 

1 0 2 5 

0,29436 0,07807 0,38843 0,25488 
0,31120 0,51107 0,13165 0,20291 
0,20921 0,88891 0,94898 0,40008 
0,72088 0,84203 0,85824 0,22327 
0,01257 0,70378 0,58370 0,87423 
0,80925 0,37497 0,39955 0,56779 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 23 ɚɥɝɨɪɢɬɦ ɧɟɩɥɨɯɨ ɫɩɪɚɜɢɥɫɹ ɫ ɧɚɯɨɠɞɟɧɢɟɦ 

ɤɨɦɩɟɬɟɧɬɧɵɯ ɫɬɪɨɤ ɢ ɫɬɨɥɛɰɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ           , ɤɨɝɞɚ ɢɫɤɨɦɨɟ ɡɧɚɱɟɧɢɟ          . Ɉɲɢɛɤɚ w = 11%.  

Ɉɞɧɚɤɨ, ɟɫɥɢ ɭɜɟɥɢɱɢɬɶ ɞɢɚɩɚɡɨɧ ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɫɥɭɱɚɣɧɵɦɢ ɱɢɫɥɚɦɢ, ɧɚɩɪɢɦɟɪ, ɨɬ 0 ɞɨ 5, ɪɟɡɭɥɶɬɚɬɵ ɡɚɦɟɬɧɨ ɭɯɭɞɲɢɥɢɫɶ. 

ɂɫɤɨɦɨɟ ɡɧɚɱɟɧɢɟ          , ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ           . Ɉɲɢɛɤɚ 

w = 44%. 

 

Ɋɢɫɭɧɨɤ 24  – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ Zet-ɚɥɝɨɪɢɬɦɚ ɜ ɫɥɭɱɚɟ 1 ɩɪɢ U = Rand[0,5] 

Ɋɚɫɫɦɨɬɪɢɦ ɫɥɭɱɚɣ 2, ɜ ɤɨɬɨɪɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɯɨɠɟɫɬɶ ɩɨ ɜɫɟɦ 

ɫɬɨɥɛɰɚɦ, ɤɨɝɞɚ ɢɦɟɟɬɫɹ ɧɟɤɨɬɨɪɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɧɢɦɢ (1.23).          , ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ           . Ɉɲɢɛɤɚ ɫɭɳɟɫɬɜɟɧɧɨ 

ɭɦɟɧɶɲɢɥɚɫɶ w = 12%. 
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Ɋɢɫɭɧɨɤ 25  – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ Zet-ɚɥɝɨɪɢɬɦɚ ɜ ɫɥɭɱɚɟ 2  

ȼ ɫɥɭɱɚɟ 3, ɤɨɝɞɚ ɩɨɯɨɠɟɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨ ɜɫɟɦ ɫɬɪɨɤɚɦ 

ɡɚɜɢɫɢɦɨɫɬɶɸ (1.24). Ⱥɥɝɨɪɢɬɦ ɬɚɤ ɠɟ ɩɨɤɚɡɚɥ ɧɟɩɥɨɯɢɟ ɪɟɡɭɥɶɬɚɬɵ           , ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ           . Ɉɲɢɛɤɚ w = 20%. 

 

Ɋɢɫɭɧɨɤ 26  – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ Zet-ɚɥɝɨɪɢɬɦɚ ɜ ɫɥɭɱɚɟ 3 
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Ɋɚɫɫɦɨɬɪɢɦ 4 ɫɥɭɱɚɣ, ɤɨɝɞɚ ɜɨ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ ɱɟɬɤɨ ɜɵɪɚɠɟɧɚ 

ɤɨɦɩɟɬɟɧɬɧɚɹ ɦɚɬɪɢɰɚ ɪɚɡɦɟɪɚ 2ɯ3 ɢ ɨɩɢɫɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶɸ (1.25) ɢ (1.26). 

Ɍɚɛɥɢɰɚ 7 - Ʉɨɦɩɟɬɟɧɬɧɚɹ ɦɚɬɪɢɰɚ ɞɥɹ ɫɥɭɱɚɹ 4 

№ 0 2 3 4 
0 0 0 0 0 

 

2 0,2 0,22 0,176 0,1408 
 

Ɋɟɡɭɥɶɬɚɬɵ ɡɚɦɟɬɧɨ ɭɥɭɱɲɢɥɢɫɶ,         , ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ           , ɨɲɢɛɤɚ ɪɚɜɧɚ 6%. 

Ɋɢɫɭɧɨɤ 27  – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ Zet-ɚɥɝɨɪɢɬɦɚ ɜ ɫɥɭɱɚɟ 4 

ȼɵɜɨɞɵ. 

 ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ Zet-ɚɥɝɨɪɢɬɦɚ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ 

ɷɤɫɩɟɪɢɦɟɧɬɵ ɧɚ ɪɚɡɥɢɱɧɵɯ ɧɚɛɨɪɚɯ ɞɚɧɧɵɯ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɛɵɥ ɜɵɹɜɥɟɧ 

ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ, ɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɸɳɢɟ ɧɚ ɪɟɡɭɥɶɬɚɬ, ɷɬɨ ɩɨɩɚɞɚɧɢɟ ɜ 

ɤɨɦɩɟɬɟɧɬɧɭɸ ɦɚɬɪɢɰɭ ɧɟɢɧɮɨɪɦɚɬɢɜɧɵɯ ɫɬɪɨɤ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 

ɧɟɢɧɮɨɪɦɚɬɢɜɧɵɯ ɫɬɨɥɛɰɨɜ. ɂɫɯɨɞɧɚɹ ɦɚɬɪɢɰɚ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɫɬɨɥɛɰɵ 

(ɫɜɨɣɫɬɜɚ), ɧɟ ɜɥɢɹɸɳɢɟ ɧɚ ɰɟɥɟɜɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ («ɲɭɦɹɳɢɟ» ɫɬɨɥɛɰɵ). 

Ɍɚɤ ɤɚɤ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ ɫɬɪɨɤɢ-ɨɛɴɟɤɬɚ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɞɟɤɚɪɬɨɜɨɦɭ 
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ɪɚɫɫɬɨɹɧɢɸ ɞɨ ɰɟɥɟɜɨɣ ɫɬɪɨɤɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɜɫɟɯ ɫɜɨɣɫɬɜ ɬɚɛɥɢɰɵ, ɲɭɦɹɳɢɟ 

ɫɜɨɣɫɬɜɚ ɦɨɝɭɬ ɜɧɨɫɢɬɶ ɩɨɦɟɯɢ ɩɪɢ ɩɨɞɫɱɟɬɟ «ɩɨɯɨɠɟɫɬɢ» ɫɬɪɨɱɟɤ. Ʉɚɤ 

ɫɥɟɞɫɬɜɢɟ, ɜ ɤɨɦɩɟɬɟɧɬɧɭɸ ɦɚɬɪɢɰɭ ɦɨɝɭɬ ɩɨɩɚɫɬɶ ɧɟɢɧɮɨɪɦɚɬɢɜɧɵɟ ɫɬɪɨɱɤɢ, 

ɭ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɟ ɲɭɦɹɳɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɥɭɱɚɣɧɨ ɫɨɜɩɚɥɨ ɫɨ ɡɧɚɱɟɧɢɹɦɢ 

ɲɭɦɹɳɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɰɟɥɟɜɨɣ ɫɬɪɨɤɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɥɚɫɶ ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ, ɞɥɹ ɷɬɨɝɨ ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɢ ɢɫɫɥɟɞɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɚɥɝɨɪɢɬɦɵ: 

 ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ; 

 Zet-ɚɥɝɨɪɢɬɦ. 

ɇɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɚɥɝɨɪɢɬɦ ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ ɛɵɥ ɢɫɫɥɟɞɨɜɚɧ ɩɪɢ 

ɪɚɡɥɢɱɧɨɦ ɨɛɴɟɦɟ ɜɵɛɨɪɤɢ ɢ ɭɪɨɜɧɟ ɩɨɦɟɯɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɬɨɱɧɨɫɬɶ ɨɰɟɧɢɜɚɧɢɹ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɦɚɬɪɢɰɟ 

ɧɚɛɥɸɞɟɧɢɣ ɜɵɲɟ, ɱɟɦ ɩɨ ɦɚɬɪɢɰɟ ɫ ɩɪɨɩɭɫɤɚɦɢ. Ɉɲɢɛɤɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɩɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɫɨɤɪɚɳɚɟɬɫɹ ɜ ɫɪɟɞɧɟɦ ɧɚ 30%. 

Zet-ɚɥɝɨɪɢɬɦ ɛɵɥ ɢɫɫɥɟɞɨɜɚɧ ɧɚ ɪɚɡɥɢɱɧɵɯ ɧɚɛɨɪɚɯ ɞɚɧɧɵɯ ɩɪɢ 

ɪɚɡɥɢɱɧɵɯ ɡɚɜɢɫɢɦɨɫɬɹɯ ɦɟɠɞɭ ɫɬɪɨɤɚɦɢ ɢ ɫɬɨɥɛɰɚɦɢ ɦɚɬɪɢɰɵ ɧɚɛɥɸɞɟɧɢɹ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, 

ɱɬɨ ɚɥɝɨɪɢɬɦ ɞɚɟɬ ɧɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɧɚ ɞɚɧɧɵɯ, ɞɥɹ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɟɬɫɹ 

ɝɢɩɨɬɟɡɚ ɢɡɛɵɬɨɱɧɨɫɬɢ, ɩɪɨɹɜɥɹɸɳɚɹɫɹ ɜ ɧɚɥɢɱɢɢ ɩɨɯɨɠɢɯ ɦɟɠɞɭ ɫɨɛɨɣ 

ɨɛɴɟɤɬɨɜ (ɫɬɪɨɤ) ɢ ɡɚɜɢɫɹɳɢɯ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɫɜɨɣɫɬɜ (ɫɬɨɥɛɰɨɜ), ɩɪɢɱɟɦ 

ɝɢɩɨɬɟɡɚ ɢɡɛɵɬɨɱɧɨɫɬɢ ɧɟɫɟɬ ɥɨɤɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɩɨɫɬɚɜɥɟɧɧɵɟ ɜ ɧɚɱɚɥɟ ɪɚɛɨɬɵ ɡɚɞɚɱɢ ɜɵɩɨɥɧɟɧɵ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɚɥɝɨɪɢɬɦɵ 

ɡɚɩɨɥɧɟɧɢɹ ɩɪɨɩɭɫɤɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɸɬ ɬɨɱɧɨɫɬɶ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ.  
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