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ȼȼȿȾȿɇɂȿ 

 

Ɇɟɬɨɞɵ ɢ ɦɨɞɟɥɢ ɬɟɨɪɢɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɩɟɪɚɰɢɣ ɫɨɞɟɪɠɚɬ ɫɥɟɞɭɸɳɢɟ 

ɨɫɧɨɜɧɵɟ ɪɚɡɞɟɥɵ: ɥɢɧɟɣɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ (ɝɪɚɮɢɱɟɫɤɢɣ ɢ ɫɢɦɩɥɟɤɫɧɵɟ 

ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ, ɬɟɨɪɢɹ ɞɜɨɣɫɬɜɟɧɧɨɫɬɢ, ɧɟɤɨɬɨɪɵɟ ɫɩɟɰɢɚɥɶɧɵɟ ɡɚɞɚɱɢ), 

ɧɟɥɢɧɟɣɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ, ɬɟɨɪɢɹ ɢɝɪ; ɤɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ 

ɪɟɲɟɧɢɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɞɚɱ. 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɬɭɞɟɧɬɨɜ, ɨɛɭɱɚɸɳɢɯɫɹ 

ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ 02.03.03 Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, 09.03.03 ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ 
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Ƚɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ ɪɟɲɟɧɢя ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя 

 

1. Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢя 

Ƚɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɥɢɧɟɣɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɫɧɨɜɚɧ ɧɚ ɪɹɞɟ ɫɜɟɞɟɧɢɣ ɢɡ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɝɟɨɦɟɬɪɢɢ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 

Ɇɧɨɠɟɫɬɜɨ ɧɚɡɵɜɚɟɬɫɹ ɜɵɩɭɤɥɵɦ, ɟɫɥɢ ɜɦɟɫɬɟ ɫ ɥɸɛɵɦɢ ɞɜɭɦɹ 
ɫɜɨɢɦɢ ɬɨɱɤɚɦɢ ɨɧɨ ɫɨɞɟɪɠɢɬ ɢ ɢɯ ɩɪɨɢɡɜɨɥɶɧɭɸ ɜɵɩɭɤɥɭɸ 
ɥɢɧɟɣɧɭɸ ɤɨɦɛɢɧɚɰɢɸ. 

Ɍɨɱɤɚ ɏ ɜɵɩɭɤɥɨɝɨ ɦɧɨɠɟɫɬɜɚ ɧɚɡɵɜɚɟɬɫɹ ɭɝɥɨɜɨɣ, ɟɫɥɢ ɨɧɚ ɧɟ 
ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɜɵɩɭɤɥɨɣ ɥɢɧɟɣɧɨɣ ɤɨɦɛɢɧɚɰɢɢ 
ɤɚɤɢɯ-ɧɢɛɭɞɶ ɞɜɭɯ ɞɪɭɝɢɯ ɪɚɡɥɢɱɧɵɯ ɬɨɱɟɤ ɞɚɧɧɨɝɨ ɦɧɨɠɟɫɬɜɚ. 

Ɍɟɨɪɟɦɚ 1.  
Ɇɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɵɯ ɪɟɲɟɧɢɣ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɜɵɩɭɤɥɵɦ (ɟɫɥɢ ɨɧɨ ɧɟ ɩɭɫɬɨ). 
ɇɟɩɭɫɬɨɟ ɦɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɵɯ ɪɟɲɟɧɢɣ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚɡɵɜɚɟɬɫɹ ɦɧɨɝɨɝɪɚɧɧɢɤɨɦ ɪɟɲɟɧɢɣ, ɚ ɜɫɹɤɚɹ 
ɭɝɥɨɜɚɹ ɬɨɱɤɚ ɦɧɨɝɨɝɪɚɧɧɢɤɚ ɪɟɲɟɧɢɣ – ɜɟɪɲɢɧɨɣ. 

Ɍɟɨɪɟɦɚ 2.  
Еɫɥɢ ɡɚɞɚɱɚ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢɦɟɟɬ ɨɩɬɢɦɚɥɶɧɵɣ 

ɩɥɚɧ, ɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɡɚɞɚɱɢ ɩɪɢɧɢɦɚɟɬ ɜ 
ɨɞɧɨɣ ɢɡ ɜɟɪɲɢɧ ɦɧɨɝɨɝɪɚɧɧɢɤɚ ɪɟɲɟɧɢɣ. Еɫɥɢ ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɡɚɞɚɱɢ ɩɪɢɧɢɦɚɟɬ ɛɨɥɟɟ ɱɟɦ ɜ ɨɞɧɨɣ 
ɜɟɪɲɢɧɟ, ɬɨ ɨɧɚ ɩɪɢɧɢɦɚɟɬ ɟɝɨ ɜɨ ɜɫɹɤɨɣ ɬɨɱɤɟ, ɹɜɥɹɸɳɟɣɫɹ 
ɜɵɩɭɤɥɨɣ ɥɢɧɟɣɧɨɣ ɤɨɦɛɢɧɚɰɢɟɣ ɷɬɢɯ ɜɟɪɲɢɧ. 

ɂɡ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɜɵɲɟ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ. 
ɇɟɩɭɫɬɨɟ ɦɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɵɯ ɪɟɲɟɧɢɣ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɪɚɡɭɟɬ ɜɵɩɭɤɥɵɣ ɦɧɨɝɨɝɪɚɧɧɢɤ. ȼ ɨɞɧɨɣ ɢɡ 
ɜɟɪɲɢɧ ɦɧɨɝɨɝɪɚɧɧɢɤɚ ɪɟɲɟɧɢɣ ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɹɜɥɹɟɬɫɹ 
ɦɚɤɫɢɦɚɥɶɧɵɦ (ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɮɭɧɤɰɢɹ ɨɝɪɚɧɢɱɟɧɚ ɫɜɟɪɯɭ ɧɚ 
ɦɧɨɠɟɫɬɜɟ ɩɥɚɧɨɜ). ȿɫɥɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɹ ɩɪɢɧɢɦɚɟɬ 
ɛɨɥɟɟ ɱɟɦ ɜ ɨɞɧɨɣ ɜɟɪɲɢɧɟ, ɬɨ ɷɬɨ ɠɟ ɡɧɚɱɟɧɢɟ ɨɧɚ ɩɪɢɧɢɦɚɟɬ ɜ 
ɥɸɛɨɣ ɬɨɱɤɟ, ɹɜɥɹɸɳɟɣɫɹ ɜɵɩɭɤɥɨɣ ɥɢɧɟɣɧɨɣ ɤɨɦɛɢɧɚɰɢɟɣ ɞɚɧɧɵɯ 
ɜɟɪɲɢɧ, ɬ.ɟ. ɧɚ ɝɪɚɧɢɰɟ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɲɟɧɢɣ. 
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ȼɟɪɲɢɧɭ ɦɧɨɝɨɝɪɚɧɧɢɤɚ ɪɟɲɟɧɢɣ, ɜ ɤɨɬɨɪɨɣ ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ 
ɩɪɢɧɢɦɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɧɚɣɬɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɩɪɨɫɬɨ, ɟɫɥɢ 
ɡɚɞɚɱɚ, ɡɚɩɢɫɚɧɧɚɹ ɜ ɧɟɤɚɧɨɧɢɱɟɫɤɨɣ ɮɨɪɦɟ, ɫɨɞɟɪɠɢɬ ɧɟ ɛɨɥɟɟ ɞɜɭɯ 
ɩɟɪɟɦɟɧɧɵɯ. 

Аɥɝɨɪɢɬɦ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ: 
1.ɋɬɪɨɢɦ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɲɟɧɢɣ. 
2.ɋɬɪɨɢɦ ɜɟɤɬɨɪ-ɝɪɚɞɢɟɧɬ, ɤɨɨɪɞɢɧɚɬɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ. 
3.ɋɬɪɨɢɦ ɥɢɧɢɸ ɭɪɨɜɧɹ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɭɸ 

ɜɟɤɬɨɪɭ-ɝɪɚɞɢɟɧɬɭ. 
4.ɉɟɪɟɦɟɳɚɟɦ ɥɢɧɢɸ ɭɪɨɜɧɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɜɟɤɬɨɪɚ-ɝɪɚɞɢɟɧɬɚ 

ɩɪɢ ɨɬɵɫɤɚɧɢɢ ɦɚɤɫɢɦɭɦɚ ɢ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢ 
ɨɬɵɫɤɚɧɢɢ ɦɢɧɢɦɭɦɚ. 

ɉɟɪɟɦɟɳɟɧɢɟ ɥɢɧɢɢ ɭɪɨɜɧɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɭ ɧɟɟ 
ɧɟ ɨɫɬɚɧɟɬɫɹ ɨɞɧɚ ɨɛɳɚɹ ɬɨɱɤɚ ɫ ɨɛɥɚɫɬɶɸ ɞɨɩɭɫɬɢɦɵɯ ɪɟɲɟɧɢɣ. ɗɬɚ 
ɬɨɱɤɚ ɢ ɹɜɥɹɟɬɫɹ ɬɨɱɤɨɣ ɷɤɫɬɪɟɦɭɦɚ. 

ȿɫɥɢ ɨɤɚɠɟɬɫɹ, ɱɬɨ ɥɢɧɢɹ ɭɪɨɜɧɹ ɩɚɪɚɥɥɟɥɶɧɚ ɨɞɧɨɣ ɢɡ ɫɬɨɪɨɧ 
ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɲɟɧɢɣ, ɬɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɷɤɫɬɪɟɦɭɦ 
ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɷɬɨɣ ɝɪɚɧɢɰɵ, ɢ ɝɨɜɨɪɹɬ, ɱɬɨ ɡɚɞɚɱɚ ɢɦɟɟɬ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ ɨɩɬɢɦɭɦ. 

Ɂɚɞɚɱɚ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɧɟɪɚɡɪɟɲɢɦɚ, 
ɤɨɝɞɚ ɫɢɫɬɟɦɚ ɨɝɪɚɧɢɱɟɧɢɣ ɧɟɫɨɜɦɟɫɬɧɚ, ɬ.ɟ. ɦɧɨɠɟɫɬɜɨ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɲɟɧɢɣ ɩɭɫɬɨ. 

5.ɇɚɯɨɞɢɦ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ ɢ ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɨɣ 
ɮɭɧɤɰɢɢ ɜ ɧɟɣ. ȼ ɫɥɭɱɚɟ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɨɩɬɢɦɭɦɚ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ 
ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 

                          21
* tXX)t1(X  , 

ɝɞɟ t – ɩɚɪɚɦɟɬɪ (0 ≤ t ≤ 1), 
X1, X2 – ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɲɟɧɢɹ ɜ ɭɝɥɨɜɵɯ ɬɨɱɤɚɯ, ɨɩɪɟɞɟɥɹɸɳɢɯ 

ɝɪɚɧɢɰɭ. 
 
  

2 ɉɪɢɦɟɪɵ ɪɟɲɟɧɢя ɡɚɞɚɱ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя 

 

Ɏɚɛɪɢɤɚ ɩɪɨɢɡɜɨɞɢɬ ɞɜɚ ɜɢɞɚ ɤɪɚɫɨɤ: ɩɟɪɜɵɣ – ɞɥɹ ɧɚɪɭɠɧɵɯ, ɚ 
ɜɬɨɪɨɣ – ɞɥɹ ɜɧɭɬɪɟɧɧɢɯ ɪɚɛɨɬ. Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɫɨɤ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɢɧɝɪɟɞɢɟɧɬɚ: Ⱥ ɢ ȼ. Ɇɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɟ 
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ɫɭɬɨɱɧɵɟ ɡɚɩɚɫɵ ɷɬɢɯ ɢɧɝɪɟɞɢɟɧɬɨɜ ɫɨɫɬɚɜɥɹɸɬ 6 ɢ 8 ɬ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɂɡɜɟɫɬɧɵ ɪɚɫɯɨɞɵ Ⱥ ɢ ȼ ɧɚ 1 ɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɤɪɚɫɨɤ (ɬɚɛɥ. 1.1). ɂɡɭɱɟɧɢɟ ɪɵɧɤɚ ɫɛɵɬɚ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɫɭɬɨɱɧɵɣ 
ɫɩɪɨɫ ɧɚ ɤɪɚɫɤɭ 2-ɝɨ ɜɢɞɚ ɧɢɤɨɝɞɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɫɩɪɨɫɚ ɧɚ ɤɪɚɫɤɭ 1-

ɝɨ ɜɢɞɚ ɛɨɥɟɟ, ɱɟɦ ɧɚ 1 ɬ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɩɪɨɫ ɧɚ 
ɤɪɚɫɤɭ 2-ɝɨ ɜɢɞɚ ɧɢɤɨɝɞɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 2 ɬ ɜ ɫɭɬɤɢ. Ɉɩɬɨɜɵɟ ɰɟɧɵ 
ɨɞɧɨɣ ɬɨɧɧɵ ɤɪɚɫɨɤ ɪɚɜɧɵ: 3 ɬɵɫ. ɪɭɛ. ɞɥɹ ɤɪɚɫɤɢ 1-ɝɨ ɜɢɞɚ; 
2 ɬɵɫ. ɪɭɛ. ɞɥɹ ɤɪɚɫɤɢ 2-ɝɨ ɜɢɞɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ, ɩɨɡɜɨɥɹɸɳɭɸ 
ɭɫɬɚɧɨɜɢɬɶ, ɤɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɪɚɫɤɢ ɤɚɠɞɨɝɨ ɜɢɞɚ ɧɚɞɨ ɩɪɨɢɡɜɨɞɢɬɶ, 
ɱɬɨɛɵ ɞɨɯɨɞ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ ɛɵɥ ɦɚɤɫɢɦɚɥɶɧɵɦ. 

Ɍɚɛɥɢɰɚ 1.1 

Пɚɪɚɦɟɬɪɵ ɡɚɞɚɱɢ ɨ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɪɚɫɨɤ 

ɂɧɝɪɟɞɢɟɧɬ
ɵ 

Ɋɚɫɯɨɞ ɢɧɝɪɟɞɢɟɧɬɨɜ, 
ɬ ɢɧɝɪ./ɬ ɤɪɚɫɤɢ Ɂɚɩɚɫ, 

ɬ ɢɧɝɪ./ɫɭɬɤɢ Ʉɪɚɫɤɚ 1-ɝɨ 
ɜɢɞɚ 

Ʉɪɚɫɤɚ 2-ɝɨ ɜɢɞɚ 

Ⱥ 1 2 6 

ȼ 2 1 8 

 

Ɋɟɲɟɧɢɟ 

ɉɪɟɠɞɟ ɱɟɦ ɩɨɫɬɪɨɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɡɚɞɚɱɢ, ɬ.ɟ. 
ɡɚɩɢɫɚɬɶ ɟɟ ɫ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɫɢɦɜɨɥɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɱɟɬɤɨ 
ɪɚɡɨɛɪɚɬɶɫɹ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɟɣ, ɨɩɢɫɚɧɧɨɣ ɜ ɭɫɥɨɜɢɢ. Ⱦɥɹ 
ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɤɢ, ɚ ɧɟ ɦɚɬɟɦɚɬɢɤɢ, 
ɨɬɜɟɬɢɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ ɜɨɩɪɨɫɵ: 

1) ɑɬɨ ɹɜɥɹɟɬɫɹ ɢɫɤɨɦɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɡɚɞɚɱɢ? 

2)  Ʉɚɤɨɜɚ ɰɟɥɶ ɪɟɲɟɧɢɹ? Ʉɚɤɨɣ ɩɚɪɚɦɟɬɪ ɡɚɞɚɱɢ ɫɥɭɠɢɬ 
ɤɪɢɬɟɪɢɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ (ɨɩɬɢɦɚɥɶɧɨɫɬɢ) ɪɟɲɟɧɢɹ, ɧɚɩɪɢɦɟɪ, 
ɩɪɢɛɵɥɶ, ɫɟɛɟɫɬɨɢɦɨɫɬɶ, ɜɪɟɦɹ ɢ ɬ.ɞ. ȼ ɤɚɤɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɞɨɥɠɧɨ 
ɢɡɦɟɧɹɬɶɫɹ ɡɧɚɱɟɧɢɟ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ (ɤ max ɢɥɢ ɤ min) ɞɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɥɭɱɲɢɯ ɪɟɡɭɥɶɬɚɬɨɜ? 

3) Ʉɚɤɢɟ ɭɫɥɨɜɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɢɫɤɨɦɵɯ ɜɟɥɢɱɢɧ ɢ ɪɟɫɭɪɫɨɜ 
ɡɚɞɚɱɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ? ɗɬɢ ɭɫɥɨɜɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ, ɤɚɤ 
ɞɨɥɠɧɵ ɫɨɨɬɧɨɫɢɬɶɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɪɚɡɥɢɱɧɵɟ ɩɚɪɚɦɟɬɪɵ ɡɚɞɚɱɢ, 
ɧɚɩɪɢɦɟɪ, ɤɨɥɢɱɟɫɬɜɨ ɪɟɫɭɪɫɚ, ɡɚɬɪɚɱɟɧɧɨɝɨ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɢ ɟɝɨ 
ɡɚɩɚɫ ɧɚ ɫɤɥɚɞɟ; ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟɦɤɨɫɬɶ 
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ɫɤɥɚɞɚ, ɝɞɟ ɨɧɚ ɛɭɞɟɬ ɯɪɚɧɢɬɶɫɹ; ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ 
ɢ ɪɵɧɨɱɧɵɣ ɫɩɪɨɫ ɧɚ ɷɬɭ ɩɪɨɞɭɤɰɢɸ ɢ ɬ.ɞ. 

Ɍɨɥɶɤɨ ɩɨɫɥɟ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɬɜɟɬɚ ɧɚ ɜɫɟ ɷɬɢ ɜɨɩɪɨɫɵ ɦɨɠɧɨ 
ɩɪɢɫɬɭɩɚɬɶ ɤ ɡɚɩɢɫɢ ɷɬɢɯ ɨɬɜɟɬɨɜ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɜɢɞɟ, ɬ.ɟ. ɤ 
ɡɚɩɢɫɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. 

1) ɂɫɤɨɦɵɟ ɜɟɥɢɱɢɧɵ ɹɜɥɹɸɬɫɹ ɩɟɪɟɦɟɧɧɵɦɢ ɡɚɞɚɱɢ, ɤɨɬɨɪɵɟ 
ɤɚɤ ɩɪɚɜɢɥɨ ɨɛɨɡɧɚɱɚɸɬɫɹ ɦɚɥɵɦɢ ɥɚɬɢɧɫɤɢɦɢ ɛɭɤɜɚɦɢ ɫ ɢɧɞɟɤɫɚɦɢ, 

ɧɚɩɪɢɦɟɪ, ɨɞɧɨɬɢɩɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɭɞɨɛɧɨ ɩɪɟɞɫɬɚɜɥɹɬɶ ɜ ɜɢɞɟ 
 n21 x,...,x,xX  . 

2) ɐɟɥɶ ɪɟɲɟɧɢɹ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɜɢɞɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ, 

ɨɛɨɡɧɚɱɚɟɦɨɣ, ɧɚɩɪɢɦɟɪ,  XL . Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ ɐɎ  XL  

ɨɬɪɚɠɚɟɬ ɫɩɨɫɨɛ ɪɚɫɱɟɬɚ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɚ – ɤɪɢɬɟɪɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɚɞɚɱɢ. 

3) ɍɫɥɨɜɢɹ, ɧɚɥɚɝɚɟɦɵɟ ɧɚ ɩɟɪɟɦɟɧɧɵɟ ɢ ɪɟɫɭɪɫɵ ɡɚɞɚɱɢ, 
ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɜɢɞɟ ɫɢɫɬɟɦɵ ɪɚɜɟɧɫɬɜ ɢɥɢ ɧɟɪɚɜɟɧɫɬɜ, ɬ.ɟ. 
ɨɝɪɚɧɢɱɟɧɢɣ. Ʌɟɜɵɟ ɢ ɩɪɚɜɵɟ ɱɚɫɬɢ ɨɝɪɚɧɢɱɟɧɢɣ ɨɬɪɚɠɚɸɬ ɫɩɨɫɨɛ 
ɩɨɥɭɱɟɧɢɹ (ɪɚɫɱɟɬ ɢɥɢ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɢɡ ɭɫɥɨɜɢɹ ɡɚɞɚɱɢ) 
ɡɧɚɱɟɧɢɣ ɬɟɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɞɚɱɢ, ɧɚ ɤɨɬɨɪɵɟ ɛɵɥɢ ɧɚɥɨɠɟɧɵ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɫɥɨɜɢɹ. 

ȼ ɩɪɨɰɟɫɫɟ ɡɚɩɢɫɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɧɟɨɛɯɨɞɢɦɨ 
ɭɤɚɡɵɜɚɬɶ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɡɚɞɚɱɢ, ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ 
ɢ ɜɫɟɯ ɨɝɪɚɧɢɱɟɧɢɣ. 

ɉɨɫɬɪɨɢɦ ɦɨɞɟɥɶ ɡɚɞɚɱɢ №1.01, ɢɫɩɨɥɶɡɭɹ ɨɩɢɫɚɧɧɭɸ 
ɦɟɬɨɞɢɤɭ. 

ɉɟɪɟɦɟɧɧɵɟ ɡɚɞɚɱɢ 

ȼ ɡɚɞɚɱɟ №1.01 ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ, ɫɤɨɥɶɤɨ ɤɪɚɫɤɢ ɤɚɠɞɨɝɨ 
ɜɢɞɚ ɧɚɞɨ ɩɪɨɢɡɜɨɞɢɬɶ. ɉɨɷɬɨɦɭ ɢɫɤɨɦɵɦɢ ɜɟɥɢɱɢɧɚɦɢ, ɚ ɡɧɚɱɢɬ, ɢ 
ɩɟɪɟɦɟɧɧɵɦɢ ɡɚɞɚɱɢ ɹɜɥɹɸɬɫɹ ɫɭɬɨɱɧɵɟ ɨɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɪɚɫɨɤ: 
x1  – ɫɭɬɨɱɧɵɣ ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɫɤɢ 1-ɝɨ ɜɢɞɚ, [ɬ ɤɪɚɫɤɢ/ɫɭɬɤɢ]; 
x2  – ɫɭɬɨɱɧɵɣ ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɫɤɢ 2-ɝɨ ɜɢɞɚ, [ɬ ɤɪɚɫɤɢ/ɫɭɬɤɢ]. 

Цɟɥɟɜɚɹ ɮɭɧɤɰɢɹ 

ȼ ɭɫɥɨɜɢɢ ɡɚɞɚɱɢ №1.01 ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɰɟɥɶ – ɞɨɛɢɬɶɫɹ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ. Ɍ.ɟ. ɤɪɢɬɟɪɢɟɦ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɥɭɠɢɬ ɩɚɪɚɦɟɬɪ ɫɭɬɨɱɧɨɝɨ ɞɨɯɨɞɚ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ 
ɫɬɪɟɦɢɬɫɹ ɤ ɦɚɤɫɢɦɭɦɭ. ɑɬɨɛɵ ɪɚɫɫɱɢɬɚɬɶ ɜɟɥɢɱɢɧɭ ɫɭɬɨɱɧɨɝɨ 
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ɞɨɯɨɞɚ ɨɬ ɩɪɨɞɚɠɢ ɤɪɚɫɤɨɤ ɨɛɨɢɯ ɜɢɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɨɛɴɟɦɵ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɫɨɤ, ɬ.ɟ. x1  ɢ x2  ɬ ɤɪɚɫɤɢ ɜ ɫɭɬɤɢ, ɚ ɬɚɤɠɟ ɨɩɬɨɜɵɟ 
ɰɟɧɵ ɧɚ ɤɪɚɫɤɢ 1-ɝɨ ɢ 2-ɝɨ ɜɢɞɨɜ – ɫɨɝɥɚɫɧɨ ɭɫɥɨɜɢɸ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
3 ɢ 2 ɬɵɫ.ɪɭɛ. ɡɚ 1 ɬ ɤɪɚɫɤɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɯɨɞ ɨɬ ɩɪɨɞɚɠɢ 
ɫɭɬɨɱɧɨɝɨ ɨɛɴɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɫɤɢ 1-ɝɨ ɜɢɞɚ ɪɚɜɟɧ 3 1x  ɬɵɫ.ɪɭɛ. ɜ 
ɫɭɬɤɢ, ɚ ɨɬ ɩɪɨɞɚɠɢ ɤɪɚɫɤɢ 2-ɝɨ ɜɢɞɚ – 2 2x  ɬɵɫ.ɪɭɛ. ɜ ɫɭɬɤɢ. ɉɨɷɬɨɦɭ 
ɡɚɩɢɲɟɦ ɐɎ ɜ ɜɢɞɟ ɫɭɦɦɵ ɞɨɯɨɞɚ ɨɬ ɩɪɨɞɚɠɢ ɤɪɚɫɨɤ 1-ɝɨ ɢ 2-ɝɨ 
ɜɢɞɨɜ (ɩɪɢ ɞɨɩɭɳɟɧɢɢ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ ɫɛɵɬɚ ɤɚɠɞɨɣ ɢɡ 
ɤɪɚɫɨɤ) 

L X x x( ) max  3 21 2  [ɬɵɫ.ɪɭɛ./ɫɭɬɤɢ], 











ɫɭɬɤɢ
.ɪɭɛ.ɬɵɫ

ɫɭɬɤɢ
ɤɪɚɫɤɢ ɬ

ɤɪɚɫɤɢ ɬ
.ɪɭɛ.ɬɵɫ

. 

Ɉɝɪɚɧɢɱɟɧɢɹ 

ȼɨɡɦɨɠɧɵɟ ɨɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɫɨɤ x1  ɢ x2  

ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɭɫɥɨɜɢɹɦɢ: 
 ɤɨɥɢɱɟɫɬɜɨ ɢɧɝɪɟɞɢɟɧɬɨɜ Ⱥ ɢ ȼ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɟ ɜ ɬɟɱɟɧɢɟ 

ɫɭɬɨɤ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɪɚɫɨɤ ɨɛɨɢɯ ɜɢɞɨɜ, ɧɟ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ 
ɫɭɬɨɱɧɨɝɨ ɡɚɩɚɫɚ ɷɬɢɯ ɢɧɝɪɟɞɢɟɧɬɨɜ ɧɚ ɫɤɥɚɞɟ; 

 ɫɨɝɥɚɫɧɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɭɱɟɧɢɹ ɪɵɧɨɱɧɨɝɨ ɫɩɪɨɫɚ ɫɭɬɨɱɧɵɣ 
ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɫɤɢ 2-ɝɨ ɜɢɞɚ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɨɛɴɟɦ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɫɤɢ 1-ɝɨ ɜɢɞɚ, ɧɨ ɧɟ ɛɨɥɟɟ, ɱɟɦ ɧɚ 1 ɬ ɤɪɚɫɤɢ; 

 ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɫɤɢ 2-ɝɨ ɜɢɞɚ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 
2 ɬ ɜ ɫɭɬɤɢ, ɱɬɨ ɬɚɤɠɟ ɫɥɟɞɭɟɬ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɭɱɟɧɢɹ ɪɵɧɤɨɜ ɫɛɵɬɚ; 

 ɨɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɫɨɤ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɟ ɨɝɪɚɧɢɱɟɧɢɹ ɡɚɞɚɱɢ №1.01 ɞɟɥɹɬɫɹ ɧɚ 3 

ɝɪɭɩɩɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ: 
1) ɪɚɫɯɨɞɨɦ ɢɧɝɪɟɞɢɟɧɬɨɜ; 
2) ɪɵɧɨɱɧɵɦ ɫɩɪɨɫɨɦ ɧɚ ɤɪɚɫɤɭ; 
3) ɧɟɨɬɪɢɰɚɬɟɥɶɧɨɫɬɶɸ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
Ɉɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɯɨɞɭ ɥɸɛɨɝɨ ɢɡ ɢɧɝɪɟɞɢɟɧɬɨɜ ɢɦɟɸɬ 

ɫɥɟɞɭɸɳɭɸ ɫɨɞɟɪɠɚɬɟɥɶɧɭɸ ɮɨɪɦɭ ɡɚɩɢɫɢ 


















ɚɢɧɝɪɟɞɢɟɧɬɞɚɧɧɨɝɨɡɚɩɚɫ

ɜɨɡɦɨɠɧɵɣɨМɚɤɫɢɦɚɥɶɧ
ɤɪɚɫɤɢɜɢɞɨɜɨɛɨɢхɜɨɩɪɨɢɡɜɨɞɫɬɧɚ

ɚɢɧɝɪɟɞɢɟɧɬɨɤɨɧɤɪɟɬɧɨɝɊɚɫхɨɞ
. 

Ɂɚɩɢɲɟɦ ɷɬɢ ɨɝɪɚɧɢɱɟɧɢɹ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɨɪɦɟ. 
Ʌɟɜɚɹ ɱɚɫɬɶ ɨɝɪɚɧɢɱɟɧɢɹ – ɷɬɨ ɮɨɪɦɭɥɚ ɪɚɫɱɟɬɚ ɫɭɬɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ ɤɨɧɤɪɟɬɧɨɝɨ ɢɧɝɪɟɞɢɟɧɬɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɪɚɫɨɤ. Ɍɚɤ ɢɡ 
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ɭɫɥɨɜɢɹ ɢɡɜɟɫɬɟɧ ɪɚɫɯɨɞ ɢɧɝɪɟɞɢɟɧɬɚ Ⱥ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 1 ɬ ɤɪɚɫɤɢ 1-

ɝɨ ɜɢɞɚ (1 ɬ ɢɧɝɪ. Ⱥ) ɢ 1 ɬ ɤɪɚɫɤɢ 2-ɝɨ ɜɢɞɚ (2 ɬ ɢɧɝɪ. Ⱥ) (ɫɦ. ɬɚɛɥ.1.1). 
Ɍɨɝɞɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 1x  ɬ ɤɪɚɫɤɢ 1-ɝɨ ɜɢɞɚ ɢ 2x  ɬ ɤɪɚɫɤɢ 2-ɝɨ ɜɢɞɚ 
ɩɨɬɪɟɛɭɟɬɫɹ 21 x2x1   ɬ ɢɧɝɪ. Ⱥ. 

ɉɪɚɜɚɹ ɱɚɫɬɶ ɨɝɪɚɧɢɱɟɧɢɹ – ɷɬɨ ɜɟɥɢɱɢɧɚ ɫɭɬɨɱɧɨɝɨ ɡɚɩɚɫɚ 
ɢɧɝɪɟɞɢɟɧɬɚ ɧɚ ɫɤɥɚɞɟ, ɧɚɩɪɢɦɟɪ, 6 ɬ ɢɧɝɪɟɞɢɟɧɬɚ Ⱥ ɜ ɫɭɬɤɢ 
(ɫɦ. ɬɚɛɥ.1.1). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɯɨɞɭ Ⱥ ɢɦɟɟɬ ɜɢɞ 




















ɫɭɬɤɢ
ɢɧɝɪ.А ɬ

ɫɭɬɤɢ
ɤɪɚɫɤɢ ɬ

ɤɪɚɫɤɢ ɬ
ɢɧɝɪ.А ɬ

      6x2x1 21 . 

Ⱥɧɚɥɨɝɢɱɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɡɚɩɢɫɶ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɯɨɞɭ ȼ 




















ɫɭɬɤɢ
ɢɧɝɪ.В ɬ

ɫɭɬɤɢ
ɤɪɚɫɤɢ ɬ

ɤɪɚɫɤɢ ɬ
ɢɧɝɪ.В ɬ

      8x1x2 21 . 

Пɪɢɦɟɱɚɧɢɟ 1.1. ɋɥɟɞɭɟɬ ɜɫɟɝɞɚ ɩɪɨɜɟɪɹɬɶ ɪɚɡɦɟɪɧɨɫɬɶ ɥɟɜɨɣ ɢ 
ɩɪɚɜɨɣ ɱɚɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɨɝɪɚɧɢɱɟɧɢɣ, ɩɨɫɤɨɥɶɤɭ ɢɯ ɧɟɫɨɜɩɚɞɟɧɢɟ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɨɲɢɛɤɟ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɣ. 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɫɭɬɨɱɧɨɦɭ ɨɛɴɟɦɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɫɤɢ 1-ɝɨ 
ɜɢɞɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɴɟɦɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɫɤɢ 2-ɝɨ ɜɢɞɚ ɢɦɟɟɬ 

ɫɨɞɟɪɠɚɬɟɥɶɧɭɸ ɮɨɪɦɭ 


















ɫɭɬɤɢ
ɤɪɚɫɤɢ ɬ

1
ɜɢɞɚ ɝɨ-1 ɤɪɚɫɤɢ ɜɚɩɪɨɢɡɜɨɞɫɬ  ɨɛɴɟɦɨɦ ɧɚɞ

ɜɢɞɚ ɝɨ-2 ɤɪɚɫɤɢ ɜɚɩɪɨɢɡɜɨɞɫɬ ɨɛɴɟɦɚ ɉɪɟɜɵшɟɧɢɟ
 

ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɮɨɪɦɭ 




















ɫɭɬɤɢ
ɤɪɚɫɤɢ ɬ

ɫɭɬɤɢ
ɤɪɚɫɤɢ ɬ

     1xx 12 . 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɫɭɬɨɱɧɨɦɭ ɨɛɴɟɦɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɫɤɢ 1-ɝɨ 
ɜɢɞɚ ɢɦɟɟɬ 

ɫɨɞɟɪɠɚɬɟɥɶɧɭɸ ɮɨɪɦɭ 

  









ɫɭɬɤɢ
ɤɪɚɫɤɢ ɬ

 2ɜɢɞɚ ɝɨ-1ɤɪɚɫɤɭ  ɧɚ ɋɩɪɨɫ  

ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɮɨɪɦɭ 




















ɫɭɬɤɢ
ɤɪɚɫɤɢ ɬ

ɫɭɬɤɢ
ɤɪɚɫɤɢ ɬ

     2x1 . 
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ɇɟɨɬɪɢɰɚɬɟɥɶɧɨɫɬɶ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɚɞɚɟɬɫɹ ɤɚɤ 

0

,0

2

1




x

x
. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɷɬɨɣ ɡɚɞɚɱɢ ɢɦɟɟɬ 
ɜɢɞ 

   ɫɭɬɤɢɪɭɛ.max  x2x3XL 21   

 
 
 
 
 



















.ɫɭɬɤɢɤɪɚɫɤɢ ɬ 0x,0x

,ɫɭɬɤɢɤɪɚɫɤɢ ɬ  2x          

,ɫɭɬɤɢɤɪɚɫɤɢ ɬ  1xx

,B/ɫɭɬɤɢɢɧɝɪ. ɬ  8xx2

,A/ɫɭɬɤɢ ɢɧɝɪ. ɬ  6x2x

21

2

21

21

21

 

 

2.2. ɇɚɣɞɟɦ ɨɩɬɢɦɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ 2.1 ɨ ɤɪɚɫɤɚɯ, 
ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɤɨɬɨɪɨɣ ɢɦɟɟɬ ɜɢɞ  

L X x x( ) max  3 21 2  




















.0x,0x

)4(,2x          

)3(,1xx

)2(,8xx2

)1(,6x2x

21

2

21

21

21

 

ɉɨɫɬɪɨɢɦ ɩɪɹɦɵɟ ɨɝɪɚɧɢɱɟɧɢɣ, ɞɥɹ ɱɟɝɨ ɜɵɱɢɫɥɢɦ ɤɨɨɪɞɢɧɚɬɵ 
ɬɨɱɟɤ ɩɟɪɟɫɟɱɟɧɢɹ ɷɬɢɯ ɩɪɹɦɵɯ ɫ ɨɫɹɦɢ ɤɨɨɪɞɢɧɚɬ (ɪɢɫ.2.2). 
















(4)     .2x          

(3)    ,1xx

(2)    ,8xx2

(1)    ,6x2x

2

21

21

21

 

(1) – 
x

x

x

x

1

2

1

2

0

3

6

0















,

,

,

,
     (2) – 

x

x

x

x

1

2

1

2

0

8

4

0















,

,

,

,
     (3) – 

x

x

x

x

1

2

1

2

0

1

1

0








 






,

,

,

.
   

ɉɪɹɦɚɹ (4) ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɭ 2x2   ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ 1x . 
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x1

x2

1 2 3 4 5 6

1

2

3

4

5

6

7

8

-1

(2)

(3)

(1)

(4)

Ⱥ

B

C D

E - ɬочɤа ɦаɤɫиɦɭɦа

F

ɋ

)X(L

0

 
Ɋɢɫ. 1 - Ƚɪɚɮɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɨ ɤɪɚɫɤɚɯ 

 

Ɉɩɪɟɞɟɥɢɦ ɈȾɊ. ɇɚɩɪɢɦɟɪ, ɩɨɞɫɬɚɜɢɦ ɬɨɱɤɭ (0;0) ɜ ɢɫɯɨɞɧɨɟ 
ɨɝɪɚɧɢɱɟɧɢɟ (3), ɩɨɥɭɱɢɦ 10  , ɱɬɨ ɹɜɥɹɟɬɫɹ ɢɫɬɢɧɧɵɦ ɧɟɪɚɜɟɧɫɬɜɨɦ, 
ɩɨɷɬɨɦɭ ɫɬɪɟɥɤɨɣ (ɢɥɢ ɲɬɪɢɯɨɜɚɧɢɟɦ) ɨɛɨɡɧɚɱɢɦ ɩɨɥɭɩɥɨɫɤɨɫɬɶ, 
ɫɨɞɟɪɠɚщɭɸ ɬɨɱɤɭ (0;0), ɬ.ɟ. ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɩɪɚɜɟɟ ɢ ɧɢɠɟ ɩɪɹɦɨɣ 
(3). Ⱥɧɚɥɨɝɢɱɧɨ ɨɩɪɟɞɟɥɢɦ ɞɨɩɭɫɬɢɦɵɟ ɩɨɥɭɩɥɨɫɤɨɫɬɢ ɞɥɹ 
ɨɫɬɚɥɶɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɢ ɭɤɚɠɟɦ ɢɯ ɫɬɪɟɥɤɚɦɢ ɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɩɪɹɦɵɯ ɨɝɪɚɧɢɱɟɧɢɣ (ɫɦ. ɪɢɫ.2.2). Ɉɛɳɟɣ ɨɛɥɚɫɬɶɸ, ɪɚɡɪɟɲɟɧɧɨɣ 
ɜɫɟɦɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ, ɬ.ɟ. ɈȾɊ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɭɝɨɥɶɧɢɤ ABCDEF. 

ɐɟɥɟɜɭɸ ɩɪɹɦɭɸ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɩɨ ɭɪɚɜɧɟɧɢɸ 

6x2x3 21  , 















.0x

,2x
  
,3x

,0x

2

1

2

1  

ɋɬɪɨɢɦ ɜɟɤɬɨɪ 

C  ɢɡ ɬɨɱɤɢ (0;0) ɜ ɬɨɱɤɭ (3;2). Ɍɨɱɤɚ ȿ – ɷɬɨ 

ɩɨɫɥɟɞɧɹɹ ɜɟɪɲɢɧɚ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɞɨɩɭɫɬɢɦɵɯ ɪɟɲɟɧɢɣ ABCDEF, 

ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɩɪɨɯɨɞɢɬ ɰɟɥɟɜɚɹ ɩɪɹɦɚɹ, ɞɜɢɝɚɹɫɶ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 

ɜɟɤɬɨɪɚ 

C . ɉɨɷɬɨɦɭ ȿ – ɷɬɨ ɬɨɱɤɚ ɦɚɤɫɢɦɭɦɚ ɐɎ. Ɉɩɪɟɞɟɥɢɦ 
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ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ȿ ɢɡ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɩɪɹɦɵɯ ɨɝɪɚɧɢɱɟɧɢɣ (1) ɢ 
(2) 

x x

x x

1 2

1 2

2 6

2 8

 
 





,

,

    (1)

    (2)
      

x1 2
10

3
3

1

3

4

3
1

1

3
   ,    x , 

E 3
1

3
1

1

3
;







 [ɬ/ɫɭɬɤɢ]. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɐɎ ɪɚɜɧɨ  L E     3
10

3
2

4

3
12

2

3
 

[ɬɵɫ. ɪɭɛ./ɫɭɬɤɢ]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɥɭɱɲɢɦ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ 
ɮɢɪɦɵ ɹɜɥɹɟɬɫɹ ɟɠɟɫɭɬɨɱɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɪɚɫɤɢ 1-ɝɨ ɜɢɞɚ ɜ ɨɛɴɟɦɟ 

3

1
3   ɬ ɢ ɤɪɚɫɤɢ 2-ɝɨ ɜɢɞɚ ɜ ɨɛɴɟɦɟ 

3

1
1  ɬ. Ⱦɨɯɨɞ ɨɬ ɩɪɨɞɚɠɢ ɤɪɚɫɨɤ 

ɫɨɫɬɚɜɢɬ 
3

2
12 ɬɵɫ. ɪɭɛ. ɜ ɫɭɬɤɢ. 

 

3. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ ɫɬɭɞɟɧɬɚ 

ɂɫɩɨɥɶɡɭɹ ɝɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ, ɧɚɣɞɢɬɟ ɷɤɫɬɪɟɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
f  ɩɪɢ ɭɤɚɡɚɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɹɯ: 

 

 

1. 

  (min) max34 21  xxXF  

















.0x,x

 ,80x107x-

  ,10x2x

 ,202x5x

21

21

21

21

 
 

2. 

  (min) max52 21  xxXF  




















.0x,x

,6x2x-

 ,8x4x

 ,5x2x

 ,6̀x2x

21

21

21

21

21

 

3. 

 

  (min) max2 21  xxXF  




















.0x,x

 ,2x4x-

,3x4x

,6xx

 ,103xx-

21

21

21

21

21

 

4. 

 

  (min) max52 21  xxXF  
















.0x,x

,5xx

 ,8x2x

,12x23x-

21

21

21

21
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5. 

  (min) max6 21  xxXF  




















.0x,x

,4x3x

 ,6x32x

 ,6x3x3

,10x2x

21

21

21

21

21

 
6. 

  (min) max23 21  xxXF  






















.0x,x

,20x62x-

 ,6xx

,2x2x2

 ,3xx

21

21

21

21

21

 

7. 

 

  (min) max6 21  xxXF  




















.0x,x

,8x54x

,2x43x

 ,10x2x4

,8x122x-

21

21

21

21

21

 

8. 

 

  (min) max24 21  xxXF  




















.0x,x

,4x82x-

,6x2x-

 ,8xx2

 ,7x2x

21

21

21

21

21

 

9. 

 

  (min) max43 21  xxXF  




















.0x,x

,2x          

,1xx-

 ,18x4x4

,8x2x

21

2

21

21

21

 

10. 

 

   maxmin2 21  xxXF  





















.0x,x

)4(   ,30x56x

)3(        ,9x3x

(2)    ,8x2x4

)1(    ,16x42x

21

21

21

21

21

 

11. 

 

   maxmin3 21  xxXF  





















.0x,x

)4(   ,2x2x-

(3)              ,4x

(2)      ,5xx

)1(    ,3x3x

21

21

1

21

21

 

12. 

 

   maxmin3 21  xxXF  





















.0x,x

)4(   ,4x2x-

(3)              ,4x

(2)      ,3xx

)1(    ,5x3x

21

21

1

21

21

 

13. 

 

  (min) max43 21  xxXF  




















.0x,x

,4x82x-

,6x2x-

 ,8xx2

 ,7x2x

21

21

21

21

21

 
14. 

 

  (min) max24 21  xxXF  




















.0x,x

,8x54x

,2x43x

 ,10x2x4

,8x122x-

21

21

21

21

21

 

15. 

 

  (min) max23 21  xxXF  16. 

 

  (min) max6 21  xxXF  



 15 






















.0x,x

,20x62x-

 ,6xx

,2x2x2

 ,3xx

21

21

21

21

21

 




















.0x,x

,4x3x

 ,6x32x

 ,6x3x3

,10x2x

21

21

21

21

21

 

17. 

 

  (min) max6 21  xxXF  




















.0x,x

,4x82x-

,6x2x-

 ,8xx2

 ,7x2x

21

21

21

21

21

 

18. 

 

  (min) max24 21  xxXF  




















.0x,x

,8x54x

,2x43x

 ,10x2x4

,8x122x-

21

21

21

21

21

 

19. 

 

  (min) max43 21  xxXF  





















.0x,x

)4(   ,30x56x

)3(        ,9x3x

(2)    ,8x2x4

)1(    ,16x42x

21

21

21

21

21

 
20. 

 

   maxmin2 21  xxXF  




















.0x,x

,2x          

,1xx-

 ,18x4x4

,8x2x

21

2

21

21

21

 

 

ɉɪɨɜɟɪɢɬɶ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɢɫɩɨɥɶɡɭɹ ɜɫɬɪɨɟɧɧɭɸ 
ɧɚɞɫɬɪɨɣɤɭ Ms Excel «ɉɨɢɫɤ ɪɟɲɟɧɢɹ». 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ  

1. ɋɭɳɧɨɫɬɶ ɧɟɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

2. Ⱦɚɬɶ ɨɛɴɹɫɧɟɧɢɟ ɮɨɪɦɚɥɶɧɨɣ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

3. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ, ɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ. 
4. Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɥɢɧɢɸ ɭɪɨɜɧɹ? 
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ɋɢɦɩɥɟɤɫɧɵɟ ɦɟɬɨɞ ɪɟɲɟɧɢя ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя 

1. Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢя 

 

Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɨɩɬɢɦɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫɜɹɡɚɧɨ ɫ ɭɝɥɨɜɵɦɢ ɬɨɱɤɚɦɢ ɦɧɨɝɨɝɪɚɧɧɢɤɚ 
ɪɟɲɟɧɢɣ, ɬɨ ɟɫɬɶ ɫ ɨɩɨɪɧɵɦɢ ɩɥɚɧɚɦɢ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ m ɥɢɧɟɣɧɨ ɧɟɡɚɜɢɫɢɦɵɯ ɜɟɤɬɨɪɨɜ jɊ , 

ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ n21 P,...,Ɋ,Ɋ . Ʉɨɥɢɱɟɫɬɜɨ ɨɩɨɪɧɵɯ 
ɩɥɚɧɨɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɡɚɞɚɱɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨɦ ɫɨɱɟɬɚɧɢɣ m

nɋ . 

ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɦɟɬɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɫɭɳɟɫɬɜɥɹɬɶ  
ɭɩɨɪɹɞɨɱɟɧɧɵɣ ɩɟɪɟɯɨɞ ɨɬ ɨɞɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɤ ɞɪɭɝɨɦɭ, - 

ɚɥɝɨɪɢɬɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɭɥɭɱɲɟɧɢɹ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ. Ɍɚɤɨɣ 
ɚɥɝɨɪɢɬɦ, ɹɜɥɹɸɳɢɣɫɹ ɨɫɧɨɜɨɣ ɫɨɜɪɟɦɟɧɧɨɝɨ ɦɟɬɨɞɚ, ɛɵɥ 
ɨɩɭɛɥɢɤɨɜɚɧ ɜ 1947ɝ. Ⱦɠ.Ⱦɚɧɰɢɝɨɦ ɢ ɩɨɥɭɱɢɥ ɧɚɡɜɚɧɢɟ 
ɫɢɦɩɥɟɤɫɧɨɝɨ ɦɟɬɨɞɚ. ɇɚɡɜɚɧɢɟ ɦɟɬɨɞɚ ɜɨɡɧɢɤɥɨ ɨɬ ɬɟɪɦɢɧɚ 
"ɫɢɦɩɥɟɤɫ", ɱɬɨ ɨɡɧɚɱɚɟɬ ɩɪɨɫɬɟɣɲɢɣ ɦɧɨɝɨɝɪɚɧɧɢɤ n-ɦɟɪɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ, ɢɦɟɸɳɢɣ n+1 ɜɟɪɲɢɧɭ. 

Ⱥɥɝɨɪɢɬɦ, ɪɟɚɥɢɡɭɸɳɢɣ ɷɬɨɬ ɦɟɬɨɞ, ɜɤɥɸɱɚɟɬ ɬɪɢ ɷɬɚɩɚ: 
1.  ɋɩɨɫɨɛ ɨɩɪɟɞɟɥɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɨɩɨɪɧɨɝɨ ɪɟɲɟɧɢɹ. 
2.  ɉɪɚɜɢɥɨ ɩɟɪɟɯɨɞɚ ɤ ɫɥɟɞɭɸɳɟɦɭ "ɥɭɱɲɟɦɭ" ɨɩɨɪɧɨɦɭ 

ɩɥɚɧɭ. 
3.  Ʉɪɢɬɟɪɢɣ ɩɪɨɜɟɪɤɢ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɧɚɣɞɟɧɧɨɝɨ ɪɟɲɟɧɢɹ 

ɢɥɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɟɝɨ ɭɥɭɱɲɟɧɢɹ. 
ɇɚɣɞɟɦ ɬɚɤɢɟ ɡɧɚɱɟɧɢɹ 

n21
x,...,x,x , ɤɨɬɨɪɵɟ ɨɛɪɚɳɚɸɬ ɜ 

ɦɢɧɢɦɭɦ ɥɢɧɟɣɧɭɸ ɮɨɪɦɭ 
nn2211

xc...xcxcZ   ɩɪɢ ɭɫɥɨɜɢɹɯ 

                        























.nm,n,...,2,1j,0x

bxa......xa

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

bxa......xa

bxa......xa

j

mnmn11m

2nn2121

1nn1111

                                     (1) 

Ɉɝɪɚɧɢɱɟɧɢɹ ɜɢɞɚ ɧɟɪɚɜɟɧɫɬɜ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɜɟɞɟɧɵ ɤ 
ɭɪɚɜɧɟɧɢɹɦ ɜɜɟɞɟɧɢɟɦ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ inx  ,  ɤɨɬɨɪɵɟ 
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ɧɚɡɵɜɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ. ȼ  ɥɢɧɟɣɧɭɸ ɮɨɪɦɭ ɨɧɢ ɜɯɨɞɹɬ ɫ 
ɧɭɥɟɜɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ. ɇɟɨɛɯɨɞɢɦɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɧɟɪɚɜɟɧɫɬɜɚ 
 

ijij
bxa  ɩɪɢɜɨɞɹɬ ɤ ɤɚɧɨɧɢɱɟɫɤɨɦɭ ɜɢɞɭ ɜɜɟɞɟɧɢɟɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ (-1), ɚ ɧɟɪɚɜɟɧɫɬɜɚ 
 

ijij
bxa  - ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ (+1): 

     

).m,...,2,1i(bxxabxa

),m,...,2,1i(bxxabxa

n

1j
i1njij

n

1j
ijij

n

1j
i1njij

n

1j
ijij


















             (2) 

  Ɂɚɞɚɱɚ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɨɣ 
ɦɚɤɫɢɦɢɡɢɪɭɟɬɫɹ ɥɢɧɟɣɧɚɹ ɮɨɪɦɚ, ɦɨɠɟɬ ɛɵɬɶ  ɩɪɢɜɟɞɟɧɚ ɤ ɡɚɞɚɱɟ 
ɦɢɧɢɦɢɡɚɰɢɢ ɭɦɧɨɠɟɧɢɟɦ ɜɫɟɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ jc  ɧɚ (1). Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɥɸɛɚɹ ɡɚɞɚɱɚ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ 
ɡɚɩɢɫɚɧɚ ɜ ɤɚɧɨɧɢɱɟɫɤɨɣ ɮɨɪɦɟ. 

ɋɢɦɩɥɟɤɫ-ɦɟɬɨɞɨɦ ɡɚɞɚɱɚ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɪɟɲɚɟɬɫɹ ɡɚ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɲɚɝɨɜ (ɢɬɟɪɚɰɢɣ). ɇɚ ɩɟɪɜɨɦ ɲɚɝɟ 
ɨɬɵɫɤɢɜɚɟɬɫɹ ɢɫɯɨɞɧɵɣ ɨɩɨɪɧɵɣ ɩɥɚɧ, ɫɨɞɟɪɠɚɳɢɣ ɧɟ ɛɨɥɟɟ m 

ɧɟɧɭɥɟɜɵɯ ɤɨɦɩɨɧɟɧɬ, ɢ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ 
ɧɨɜɨɝɨ ɨɩɨɪɧɨɝɨ  ɩɥɚɧɚ ɫɨ ɡɧɚɱɟɧɢɟɦ ɥɢɧɟɣɧɨɣ ɮɨɪɦɵ ɧɟ ɛɨɥɶɲɢɦ, 
ɱɟɦ ɭ ɩɪɟɞɵɞɭɳɟɝɨ ɞɥɹ ɡɚɞɚɱɢ ɦɢɧɢɦɢɡɚɰɢɢ  ɢɥɢ  ɧɟ  ɦɟɧɶɲɢɦ – ɞɥɹ 
ɡɚɞɚɱɢ ɦɚɤɫɢɦɢɡɚɰɢɢ. 

ɉɪɢ ɫɜɟɞɟɧɢɢ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɤ 
ɤɚɧɨɧɢɱɟɫɤɨɦɭ ɜɢɞɭ  


)m,..,2,1i(,bxxa

iinjij
 ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɩɪɢ ɩɟɪɟɦɟɧɧɵɯ inx   ɨɛɪɚɡɭɸɬ ɫɢɫɬɟɦɭ m ɥɢɧɟɣɧɨ-ɧɟɡɚɜɢɫɢɦɵɯ 
ɜɟɤɬɨɪɨɜ mn2n1n P,...,P,P  . ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɫɥɟɞɭɸɳɢɣ: 

                                  ),b,...b,b,.0,...,0,0(X m21  

ɬ.ɟ. mmn22n11nn21 bx,...,bx,bx,0x,...,0x,0x   . 

ɍɫɥɨɜɢɹ ɡɚɞɚɱɢ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɚɛɥ.1. 
Ɍɚɛɥɢɰɚ 1 - ɍɫɥɨɜɢɹ ɡɚɞɚɱɢ 

№ Ȼ ɋ Ɋ0 

1

1

Ɋ
ɋ

 2

2

Ɋ
ɋ

 

… 

j

j

Ɋ
ɋ

 
...

...

 n

n

Ɋ
ɋ

 1n

1n

Ɋ
ɋ





 

… 

mn

mn

Ɋ
ɋ





 

1 Pn+1 Cn+1 b1 a11 a12 … a1j. … a1n 1 … 0 
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2 Pn+2 Cn+2 b2 ɚ21 ɚ22 … ɚ2j … ɚ2n 0 … 0 

                          
i Pn+i Cn+i bi ai1 ai2 … aij … ain 0 … 0 

                          
m Pn+m Cn+m bm am1 am2 … amj … amn 0 … 1 

m+1 x x Z0 Z1-C1 Z2-C2  Zj-Cj … Zn-Cn 0 … 0 

Ɂɞɟɫɶ ɫɬɨɥɛɰɵ: 
Ȼ – ɜɟɤɬɨɪɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɛɚɡɢɫɧɵɦ ɩɟɪɟɦɟɧɧɵɦ; 
ɋȻ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɥɢɧɟɣɧɨɣ ɮɨɪɦɵ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɛɚɡɢɫɧɵɯ ɩɟɪɟɦɟɧɧɵɯ; 
Ɋ0 – ɜɟɤɬɨɪ-ɫɬɨɥɛɟɰ ɫɜɨɛɨɞɧɵɯ ɱɥɟɧɨɜ (ɡɧɚɱɟɧɢɹ ɛɚɡɢɫɧɵɯ 

ɩɟɪɟɦɟɧɧɵɯ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ); 
mmn22n11no

bC...bCbCZ    - ɡɧɚɱɟɧɢɟ ɥɢɧɟɣɧɨɣ ɮɨɪɦɵ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɩɨɪɧɨɦɭ ɩɥɚɧɭ; 

jP  - ɜɟɤɬɨɪ-ɫɬɨɥɛɟɰ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢ jx  ɜ ɫɢɫɬɟɦɟ 
ɨɝɪɚɧɢɱɟɧɢɣ. 

ɗɥɟɦɟɧɬɵ (m+1)-ɣ ɫɬɪɨɤɢ 
                 .C)aC...aCaC(CZ

jmjmnj22nj11njj



 

ɉɟɪɜɵɣ ɲɚɝ ɜ ɚɧɚɥɢɡɟ ɢɫɯɨɞɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ – ɩɪɨɜɟɪɤɚ ɟɝɨ 
ɧɚ ɨɩɬɢɦɚɥɶɧɨɫɬɶ. ɉɥɚɧ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ, ɟɫɥɢ ɜ (m+1)-ɣ 
ɫɬɪɨɤɟ ɨɬɫɭɬɫɬɜɭɸɬ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ (ɜ ɡɚɞɚɱɟ 
ɦɢɧɢɦɢɡɚɰɢɢ): 

                            mn,...,2,1j,0CZ
jj

 . 

ȿɫɥɢ ɠɟ ɜ (m+1)-ɣ ɫɬɪɨɤɟ ɢɦɟɸɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ, ɬɨ 
ɷɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɭɥɭɱɲɟɧɢɹ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ. 

ɉɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɨɞɧɨɝɨ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɤ ɞɪɭɝɨɦɭ 
ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɜɵɱɢɫɥɟɧɢɹ: 

1. ȼɵɛɢɪɚɸɬ ɜɟɤɬɨɪ ɞɥɹ ɜɜɨɞɚ ɜ ɛɚɡɢɫ, ɬ.ɟ. ɜɵɛɢɪɚɸɬ ɜɟɞɭɳɢɣ 
(ɪɚɡɪɟɲɚɸɳɢɣ) ɫɬɨɥɛɟɰ kP  ɫɪɟɞɢ ɜɟɤɬɨɪɨɜ 

n21
P,...,P,P  ɩɨ  ɩɪɚɜɢɥɭ 

),CZ(maxCZ
jjjkk

  0CZ
jj
 . 

2. ȼɵɛɢɪɚɸɬ ɜɟɤɬɨɪ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɢɡ ɛɚɡɢɫɚ, ɬ.ɟ. ɜɵɛɢɪɚɸɬ 
ɜɟɞɭɳɭɸ (ɪɚɡɪɟɲɚɸɳɭɸ) ɫɬɪɨɤɭ ɫ ɧɨɦɟɪɨɦ   ɩɨ ɩɪɚɜɢɥɭ 

                        

kik

i

0a a

b

a

b
min

ik 




,   ɷɥɟɦɟɧɬ ka   ɧɚɡɵɜɚɟɬɫɹ 

ɪɚɡɪɟɲɚɸɳɢɦ. 
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3. ɉɟɪɟɯɨɞɹɬ ɤ ɧɨɜɨɣ ɫɢɦɩɥɟɤɫɧɨɣ ɬɚɛɥɢɰɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɧɨɜɨɦɭ ɨɩɨɪɧɨɦɭ ɩɥɚɧɭ. 

ȼ ɫɬɨɥɛɰɚɯ Ȼ, ɋȻ, ɜ  -ɣ ɫɬɪɨɤɟ ɡɚɩɢɫɵɜɚɟɬɫɹ 
k

Ɋ   ɢ 
k

C . ɧɨɜɵɟ 
ɷɥɟɦɟɧɬɵ  -ɣ (ɪɚɡɪɟɲɚɸɳɟɣ) ɫɬɪɨɤɢ ɩɟɪɟɫɱɢɬɵɜɚɸɬ ɩɨ ɩɪɚɜɢɥɭ: 

            .nm,...,2,1j,
a

a
a,

a

b
b

k

/

k

/ 










                             (3) 

ɗɥɟɦɟɧɬɵ ɫɬɨɥɛɰɚ 
0

P  ɩɟɪɟɫɱɢɬɵɜɚɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

           m,...,1,1,...,2,1i,a
a

b
bb ik

k
i

/
i

 


 .                     (4) 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɟɪɟɫɱɢɬɵɜɚɸɬ ɨɫɬɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɦɚɬɪɢɰɵ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢ (m+1)-ɣ ɫɬɪɨɤɢ 

                    

.a
a

a

)CZ()CZ(

),P,C(Z

m,...,1,1,...,2,1i,a
a

a
aa

ik
k

j

jj

/

jj

0Ȼ
/

0

ik
k

j

ij

/

ij
















           (5) 

Зɚɦɟɱɚɧɢɹ: 1.  ɗɥɟɦɟɧɬ (m+1)-ɣ ɫɬɪɨɤɢ j ɫɬɨɥɛɰɚ ɪɚɜɟɧ 
ɫɤɚɥɹɪɧɨɦɭ ɩɪɨɢɡɜɟɞɟɧɢɸ ɜɟɤɬɨɪɚ C  ɧɚ jP  ɦɢɧɭɫ jC  ).mn,...,2,1j(   

Ⱦɭɛɥɢɪɭɸɳɢɣ ɩɟɪɟɫɱɟɬ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɩɨ ɬɚɤɨɦɭ ɩɪɚɜɢɥɭ ɩɨɡɜɨɥɹɟɬ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɣ. 

ɇɨɜɵɣ ɨɩɨɪɧɵɣ ɩɥɚɧ ɩɪɨɜɟɪɹɸɬ ɧɚ ɨɩɬɢɦɚɥɶɧɨɫɬɶ. ɉɥɚɧ 
ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ, ɟɫɥɢ ɜ (m+1)-ɣ ɫɬɪɨɤɟ ɨɬɫɭɬɫɬɜɭɸɬ 
ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ (ɜ ɡɚɞɚɱɟ ɦɢɧɢɦɢɡɚɰɢɢ): 

.mn,...,2,1j,0CZ
jj

  ȼ ɫɥɭɱɚɟ ɧɟɨɩɬɢɦɚɥɶɧɨɫɬɢ ɪɚɫɱɟɬɵ 
ɩɨɜɬɨɪɹɸɬ. 

2. ȿɫɥɢ ɜ ɪɚɡɪɟɲɚɸɳɟɦ ɫɬɨɥɛɰɟ ɜɫɟ ɷɥɟɦɟɧɬɵ ,m,...,2,1i,0a ik   

ɬɨ ɥɢɧɟɣɧɚɹ ɮɨɪɦɚ ɧɟ ɨɝɪɚɧɢɱɟɧɚ ɧɚ ɞɚɧɧɨɦ ɦɧɨɠɟɫɬɜɟ ɩɥɚɧɨɜ. 
3. ɉɪɢɡɧɚɤɨɦ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɨɩɬɢɦɚɥɶɧɨɝɨ 

ɩɥɚɧɚ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɜ ɩɨɫɥɟɞɧɟɣ ɫɢɦɩɥɟɤɫɧɨɣ ɬɚɛɥɢɰɟ ɧɭɥɟɜɵɯ 
ɷɥɟɦɟɧɬɨɜ ɜ (m+1)-ɣ  
ɫɬɪɨɤɟ ɜ ɧɟɛɚɡɢɫɧɵɯ ɫɬɨɥɛɰɚɯ. 
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Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɣ ɨɩɬɢɦɚɥɶɧɵɣ ɩɥɚɧ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧ, ɟɫɥɢ 
ɜɵɛɪɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɬɨɥɛɟɰ ɜ ɤɚɱɟɫɬɜɟ ɪɚɡɪɟɲɚɸɳɟɝɨ ɢ 
ɩɪɨɢɡɜɟɫɬɢ ɨɞɢɧ ɲɚɝ ɫɢɦɩɥɟɤɫɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. 

  

 

2 ɉɪɢɦɟɪɵ ɪɟɲɟɧɢя ɡɚɞɚɱ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя 

 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɫɢɬɭɚɰɢɹ ɡɚɞɚɧɚ ɫɥɟɞɭɸɳɟɣ 
ɫɢɫɬɟɦɨɣ ɥɢɧɟɣɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ 

                  





















.0x,x,x,x

,10xxx3x2

,8x2xxx3

,46x7x3x7x

4321

4321

4321

4321

 

ɇɚɣɬɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ 
.x5x3xx2Z

4321
  

Ɂɚɩɢɲɟɦ ɡɚɞɚɱɭ ɜ ɤɚɧɨɧɢɱɟɫɤɨɦ ɜɢɞɟ 

                 
















.10xxxx3x2

,8xx2xxx3

,46xx7x3x7x

74321

64321

54321

 

ɉɪɟɨɛɪɚɡɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ ɡɚɩɢɲɟɦ ɜ ɜɟɤɬɨɪɧɨɦ ɜɢɞɟ 

       
077665544332211

PPxPxPxPxPxɊxPx  , 

ɝɞɟ 

   










































































































































10

8

46

P;

1

0

0

P;

0

1

0

P;

0

0

1

P;

1

2

7

P;

3

1

3

P;

3

1

7

P;

2

3

1

P
07654321

. 

Ɍɚɤ ɤɚɤ ɫɪɟɞɢ ɜɟɤɬɨɪɨɜ 
j

P  ɟɫɬɶ ɬɪɢ ɟɞɢɧɢɱɧɵɯ, ɬɨ ɦɨɠɧɨ 

ɡɚɩɢɫɚɬɶ ɨɩɨɪɧɵɣ ɩɥɚɧ:  ),10;8;46;0;0;0;0(X   ɬ.ɟ. 
;46x;0x;0x0x;0x

54321
  ;8x

6
  .10x

7
  

ɍɫɥɨɜɢɟ ɡɚɞɚɱɢ ɞɥɹ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɩɪɟɞɫɬɚɜɢɦ  ɜ ɜɢɞɟ ɬɚɛɥ. 2. 

Ɍɚɛɥɢɰɚ 2 
i Ȼ ɋȻ Ɋ0 2 1 -3 5 0 0 0  

Ɋ1 Ɋ2 Ɋ3 Ɋ4 Ɋ5 Ɋ6 Ɋ7 

1 P5 0 46 1 7 3 7 1 0 0 19 
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2 P6 0 8 3 -1 1 2 0 1 0 6 

3 P7 0 10 2 3 -3 1 0 0 1 4 

m+1 jj CZ 
 

Z0 

0 

Z1-C1 

-2 

Z2-C2 

-1 

Z3-C3 

3 

Z4-C4 

-5 

Z5-C5 

0 

Z6-C6 

0 

Z7-C7 

0 
 

 

Пɪɢɦɟɱɚɧɢɟ. ɋɬɨɥɛɟɰ  - ɩɪɨɜɟɪɨɱɧɵɣ, ɜɟɥɢɱɢɧɚ ɜ ɧɟɦ 
ɫɨɞɟɪɠɚɳɚɹ ɪɚɜɧɚ ɫɭɦɦɟ  ij

a .Ⱦɭɛɥɢɪɭɸɳɢɣ ɩɟɪɟɫɱɟɬ ɷɬɨɝɨ ɫɬɨɥɛɰɚ 
ɩɨ ɮɨɪɦɭɥɚɦ (3) ɩɨɡɜɨɥɹɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɹ 
ɷɥɟɦɟɧɬɨɜ 

ij
a . 

ɋɬɨɥɛɰɵ: Ȼ – ɛɚɡɢɫɧɵɟ ɜɟɤɬɨɪɚ; 
 ɋȻ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɥɢɧɟɣɧɨɣ ɮɨɪɦɵ ɩɪɢ ɛɚɡɢɫɧɵɯ 

ɩɟɪɟɦɟɧɧɵɯ; 
 

0
P  - ɛɚɡɢɫɧɵɟ ɩɟɪɟɦɟɧɧɵɟ .10x;8x;46x

765
  

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɷɥɟɦɟɧɬɵ (m+1)-ɣ ɫɬɪɨɤɢ: 

          

.0CZCZCZ

;5CZ;3CZ;1CZ

;22)203010(C)P,C(CZ

;010080460)P,C(Z

776655

443322

11Ȼ11

0Ȼ0









 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɮɨɪɦɚɥɶɧɨɝɨ ɩɪɢɡɧɚɤɚ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɫɢɦɩɥɟɤɫ-

ɦɟɬɨɞɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɱɢɫɥɨ 
ɫɬɨɢɬ ɜ (m+1) ɫɬɪɨɤɟ ɜɟɤɬɨɪɚ 

4
Ɋ . ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɛɚɡɢɫ ɜɜɟɞɟɦ 

ɜɟɤɬɨɪ 
4

Ɋ . Ɉɩɪɟɞɟɥɹɟɦ ɜɟɤɬɨɪ, ɩɨɞɥɟɠɚɳɢɣ ɢɫɤɥɸɱɟɧɢɸ ɢɡ ɛɚɡɢɫɚ 
ɩɨ ɜɟɥɢɱɢɧɟ 

           4
2

8

1

10
;

2

8
;

7

46
min

a

b
:0aɞɥя)a/b(

min
i

i

iii

4

44
























 , 

ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 2 ɫɬɪɨɤɟ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɜɟɤɬɨɪ 6P  ɩɨɞɥɟɠɢɬ 
ɢɫɤɥɸɱɟɧɢɸ.           

ɋɬɨɥɛɟɰ 4Ɋ  ɢ ɜɬɨɪɚɹ ɫɬɪɨɤɚ ɹɜɥɹɸɬɫɹ ɪɚɡɪɟɲɚɸɳɢɦɢ. 
ɋɨɫɬɚɜɥɹɟɦ ɫɢɦɩɥɟɤɫ-ɩɥɚɧ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ ɜ ɬɚɛɥ. 3. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: ɪɚɡɪɟɲɚɸɳɢɣ ɫɬɨɥɛɟɰ k=4, 

                            ɪɚɡɪɟɲɚɸɳɚɹ ɫɬɪɨɤɚ ℓ=2, 
                            ɪɚɡɪɟɲɚɸɳɢɣ ɷɥɟɦɟɧɬ .2aa

24k



 

ɇɨɜɵɟ ɷɥɟɦɟɧɬɵ ɪɚɡɪɟɲɚɸɳɟɣ ɫɬɪɨɤɢ (ɜɬɨɪɨɣ): 
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;4
2

8

a

b

a

b
b

24

2

k

/ 





 

;
2

1

a

a
a;

2

1

a

a
a;

2

3

a

a
aa

24

23/

23
24

22/

22
24

21/

21

/

1




 

.
2

1
a;0aa;1a

/

26

/

27

/

25

/

24
  

ɗɥɟɦɟɧɬɵ ɫɬɨɥɛɰɚ 0Ɋ :  
ik

k

/

i
a

a

b
bib 



 . 

;61
2

8
10a

a

b
bb

;187
2

8
46a

a

b
bb

34
24

2

3

/

3

14
24

2

1

/

1





 

.206045018Z
/

0
  

Ɉɫɬɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɦɚɬɪɢɰɵ )a( ij : 
ik

k

j

ij

/

ij
a

a

a
aa 




. 

1-ɹ ɫɬɪɨɤɚ 1i   :    ;
2

19
7

2

3
1a

a

a
aa

14
24

21

11

/

11
  

;
2

21
7

2

)1(
7a

a

a
aa

14
24

22

12

/

12



     

;17
2

0
1a

a

a
aa

;0a;
2

1
7

2

1
3a

a

a
aa

14
24

25

15

/

15

/

1414
24

23

13

/

13





 

.0a;
2

7
7

2

1
0a

a

a
aa

/

1714
24

26

16

/

16
  

3-ɹ ɫɬɪɨɤɚ 3i  :       ;
2

1
1

2

3
2a

a

a
aa

34
24

21

31

/

31
  

;
2

7
1

2

)1(
3a

a

a
aa

34
24

22

32

/

32



  
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;0a;
2

7
1

2

1
3a

a

a
aa

/

3434
24

23

33

/

33
  

.1a
a

a
aa

;
2

1
1

2

1
0a

a

a
aa;0a

a

a
aa

34
24

27
37

/
37

34
24

26
36

/
3634

24

25
35

/
35





 

(m+1) ɫɬɪɨɤɚ 4i  :     ;
2

11
)5(

2

3
2a

a

a
aa 44

24

21
41

/
41   

;
2

7
)5(

2

)1(
1a

a

a
aa 44

24

22
42

/
42 


  

.0a;
2

5
)5(

2

1
0a

a

a
aa;0a

;0a;
2

11
)5(

2

1
3a

a

a
aa

/
4744

24

26
46

/
46

/
45

/
4444

24

21
43

/
43





 

Ⱥɧɚɥɢɡɢɪɭɟɦ ɧɚ ɨɩɬɢɦɚɥɶɧɨɫɬɶ ɬɚɛɥ. 3; ɩɥɚɧ ɧɟ ɨɩɬɢɦɚɥɟɧ, ɬ.ɤ. 
ɜ (m+1)-ɣ ɫɬɪɨɤɟ ɟɫɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɱɢɫɥɨ (7/12) 

Ɍɚɛɥɢɰɚ 3 

i Ȼ ɋȻ Ɋ0 2 1 -3 5 0 0 0  

Ɋ1 Ɋ2 Ɋ3 Ɋ4 Ɋ5 Ɋ6 Ɋ7 

1 P5 0 18 -19/2 21/2 -1/2 0 1 -7/2 0 -2 

2 P4 5 4 3/2 -1/2 1/2 1 0 1/2 0 3 

3 P7 0 6 1/2 7/2 -7/2 0 0 -1/2 1 1 

m+1 jj CZ 
 

Z0 

20 

Z1-C1 

11/2 

Z2-C2 

-7/2 

Z3-C3 

11/2 

Z4-C4 

0 

Z5-C5 

0 

Z6-C6 

5/2 

Z7-C7 

0 

 

 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɨ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɱɢɫɥɨ 
ɩɪɢɧɚɞɥɟɠɢɬ ɫɬɨɥɛɰɭ 

2
Ɋ . Ɉɩɪɟɞɟɥɢɦ ɜɟɤɬɨɪ, ɩɨɞɥɟɠɚɳɢɣ 

ɢɫɤɥɸɱɟɧɢɸ ɢɡ ɛɚɡɢɫɚ 

7

12

21

218

12/7

6
;

2/21

18
min

a

b

min
i

i

2



























 - ɜɟɥɢɱɢɧɵ ɨɞɢɧɚɤɨɜɵ. 

ȼɵɛɢɪɚɟɦ 3-ɸ ɫɬɪɨɤɭ, ɜɟɤɬɨɪ 7Ɋ  ɩɨɞɥɟɠɢɬ ɢɫɤɥɸɱɟɧɢɸ. 
ɋɬɨɥɛɟɰ 

2
Ɋ  ɢ 3-ɹ ɫɬɪɨɤɚ ɹɜɥɹɸɬɫɹ ɪɚɡɪɟɲɚɸɳɢɦɢ. ɋɨɫɬɚɜɥɹɟɦ 

ɫɢɦɩɥɟɤɫ-ɩɥɚɧ 3-ɣ ɢɬɟɪɚɰɢɢ (ɬɚɛɥ.4). 
Ɍɚɛɥɢɰɚ 4 
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i Ȼ ɋȻ Ɋ0 2 1 -3 5 0 0 0  

Ɋ1 Ɋ2 Ɋ3 Ɋ4 Ɋ5 Ɋ6 Ɋ7 

1 P5 0 0 -11 0 10 0 1 -2 -3 -5 

2 P4 5 34/7 11/7 0 0 1 0 3/7 1/7 22/7 

3 P2 1 12/7 1/7 1 -1 0 0 -1/7 2/7 2/7 

m+1 jj CZ 

 

Z0 

26 

Z1-C1 

6 

Z2-C2 

0 

Z3-C3 

2 

Z4-C4 

0 

Z5-C5 

0 

Z6-C6 

2 

Z7-C7 

1 

 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: ɪɚɡɪɟɲɚɸɳɢɣ ɫɬɨɥɛɟɰ   
2

Ɋ   k=4, 

                            ɪɚɡɪɟɲɚɸɳɚɹ ɫɬɪɨɤɚ     2 , 

                            ɪɚɡɪɟɲɚɸɳɢɣ ɷɥɟɦɟɧɬ   .2/7aa
32k



 

 ɇɨɜɵɟ ɷɥɟɦɟɧɬɵ ɪɚɡɪɟɲɚɸɳɟɣ ɫɬɪɨɤɢ (ɬɪɟɬɶɟɣ) 

;
7

1

2/7

2/1

a

a
aa;

7

12

2/7

6

a

b

a

b
b

32

31/

31

/

32

3

k

/

1









 

;0aa;1
2/7

2/7

a

a
a;1

a

a
a

/

35

/

34
32

33/

33
32

32/

32



  

.
7

2

2/7

1

a

a
a;

7

1

2/7

2/1

a

a
a

32

37/

37
32

36/

36



  

ɗɥɟɦɟɧɬɵ ɫɬɨɥɛɰɚ ik
k

i
/
i0 a

a

b
bb:P 



 ; 

;
7

34

7

6
4

7

6
4

2

1

7

12
4a

a

b
bb

;0
2

21

7

12
18

2

21

2/7

6
18a

a

b
bb

22
32

3

2

/

2

12
32

3

1

/

1











 

.26
7

182

7

12

7

170

7

12
1

7

34
500Z

/

0
  

Ɉɫɬɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɦɚɬɪɢɰɵ )a( ij : 
ik

k

j

ij

/

ij
a

a

a
aa 




. 

1-ɹ ɫɬɪɨɤɚ 1i  :  

;0a;11
2

3

2

19

2

21

2/7

2/1

2

19
a

a

a
aa

/

1212
32

31

11

/

11
  
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 
;10

2

21

2/7

2/7

2

1
a

a

a
aa

12
32

33

13

/

13



     

 
;2

2

21

2/7

2/1

2

7
a

a

a
aa

;1a
a

a
aa;0a

a

a
aa

12
32

36

16

/

16

12
32

35

15

/

1512
32

34

14

/

14








 

.3
2

21

2/7

1
a

a

a
aa

12
32

37

17

/

17
  

2-ɹ ɫɬɪɨɤɚ 2i  : 

;0a;
7

11

14

22

2

1

2/7

2/1

2

3
a

a

a
aa

/

2222
32

31

21

/

21







  

 
;0

2

1

2/7

2/7

2

1
a

a

a
aa

22
32

33

23

/

23










  

 
;

7

3

14

6

2

1

2/7

2/1

2

1
a

a

a
aa

;0a;1a
a

a
aa

22
34

36

26

/

26

/

2522
32

34

24

/

24














 

.
7

1

2

1

2/7

1
0a

a

a
aa

22
32

37

27

/

27







  

(m+1) ɫɬɪɨɤɚ 4i  : 

 
;2

2

7

2/7

2/7

2

11
a

a

a
aa

;0a;6
2

7

2/7

2/1

2

11
a

a

a
aa

42
32

33

43

/

43

/

4242
32

31

41

/

41




















 

;0a;0a
a

a
aa

/

4542
32

34

44

/

44
  

 
;2

2

7

2/7

2/1

2

5
a

a

a
aa

42
32

36

46

/

46










  
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.1
2

7

2/7

1
0a

a

a
aa

42
32

37

47

/

47







  

Ⱥɧɚɥɢɡ ɩɥɚɧɚ 3-ɣ ɢɬɟɪɚɰɢɢ ɩɨ ɷɥɟɦɟɧɬɚɦ (m+1) ɫɬɪɨɤɢ 
ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɟɬ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ )CZ( jj  . 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɥɭɱɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɩɥɚɧ. Ⱦɥɹ ɧɟɝɨ ɪɟɲɟɧɢɟ 
)0;0;0;7/34;0;7/12;0(X  , ɬ.ɟ. 
;0x;7/12x;0x 321  .0x;0x;0x;7/34x 7654   ɉɨɥɭɱɟɧɨ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ Z0=26, ɞɟɣɫɬɜɢɬɟɥɶɧɨ  
                        .ɟɞ26

7

32
503

7

12
02Z   

 

3. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ ɫɬɭɞɟɧɬɚ 

 

ɂɫɩɨɥɶɡɭɹ ɫɢɦɩɥɟɤɫɧɵɣ ɦɟɬɨɞ, ɧɚɣɞɢɬɟ ɷɤɫɬɪɟɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
Z  ɩɪɢ ɭɤɚɡɚɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɹɯ: 
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ɉɪɨɜɟɪɢɬɶ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɢɫɩɨɥɶɡɭɹ ɜɫɬɪɨɟɧɧɭɸ 
ɧɚɞɫɬɪɨɣɤɭ Ms Excel «ɉɨɢɫɤ ɪɟɲɟɧɢɹ». 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ  

1. ɋɭɳɧɨɫɬɶ ɫɢɦɩɥɟɤɫɧɨɝɨ ɦɟɬɨɞɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

2. Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɧɚɱɚɥɶɧɨɟ ɞɨɩɭɫɬɢɦɨɟ (ɛɚɡɢɫɧɨɟ) ɪɟɲɟɧɢɟ?. 

3. ɉɨ ɤɚɤɢɦ ɩɪɚɜɢɥɚɦ ɜ ɫɢɦɩɥɟɤɫɧɨɦ ɦɟɬɨɞɟ ɩɟɪɟɯɨɞɹɬ ɤ 
ɧɨɜɨɦɭ ɛɚɡɢɫɭ? 

4. Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɪɟɲɟɧɢɹ? 
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Ⱦɜɨɣɫɬɜɟɧɧɚя ɡɚɞɚɱɚ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя 

 

1. Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢя 

 

Ʌɸɛɨɣ ɡɚɞɚɱɟ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (ɢɫɯɨɞɧɨɣ, ɢɥɢ 
ɩɪɹɦɨɣ) ɦɨɠɧɨ ɩɨɫɬɚɜɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚɞɚɱɭ, ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ 
ɫɨɩɪɹɠɟɧɧɨɣ ɢɥɢ ɞɜɨɣɫɬɜɟɧɧɨɣ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɡɚɞɚɱɭ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ       ɪɟɫɭɪɫɨɜ  ɜ  ɢɡɜɟɫɬɧɨɣ   ɩɨɫɬɚɧɨɜɤɟ:  ɞɚɧɚ  
ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ  ɦɚɬɪɢɰɚ A ,  ɡɚɩɚɫɵ ɪɟɫɭɪɫɚ B  ɢ ɜɟɤɬɨɪ ɭɞɟɥɶɧɵɯ 
ɩɪɢɛɵɥɟɣ C . 

maxxc...xcxc)x(Z nn2211   
















,bxa...xaxa

.........,........................................

,bxa...xaxa

,bxa...xaxa

mnmn22m11m

2nn2222121

1nn1212111

 

   .0x,...,x,x n21   

ɉɭɫɬɶ ɧɟɤɚɹ ɮɢɪɦɚ ɨɛɪɚɳɚɟɬɫɹ ɤ ɪɭɤɨɜɨɞɫɬɜɭ ɩɪɟɞɩɪɢɹɬɢɹ ɫ 
ɰɟɥɶɸ ɩɪɢɨɛɪɟɬɟɧɢɹ ɱɚɫɬɢ ɪɟɫɭɪɫɨɜ B . ȼɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɨ  ɰɟɧɟ. 
ȿɫɬɟɫɬɜɟɧɧɨ  ɰɟɥɢ ɭ ɫɬɨɪɨɧ  ɪɚɡɧɵɟ: ɪɭɤɨɜɨɞɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɹ ɯɨɱɟɬ 
ɩɪɨɞɚɬɶ ɩɨɞɨɪɨɠɟ, ɚ ɩɪɢɨɛɪɟɬɚɬɟɥɶ ɪɟɫɭɪɫɚ ɯɨɱɟɬ ɤɭɩɢɬɶ ɩɨɞɟɲɟɜɥɟ. 
ɇɚɱɢɧɚɟɬɫɹ ɬɨɪɝ ɜɨɤɪɭɝ ɰɟɧ ɧɚ ɪɟɫɭɪɫɵ. Ɉɛɨɡɧɚɱɢɦ ɰɟɧɭ ɪɟɫɭɪɫɚ 

1
b ɤɚɤ 

1
y , ɬɨɝɞɚ  ɰɟɧɵ ɪɟɫɭɪɫɨɜ mm22 yb,...,yb  . ɐɟɥɶ ɩɨɤɭɩɚɬɟɥɹ ɜ 

ɷɬɨɦ ɫɥɭɱɚɟ ɛɭɞɟɬ 

                             minby...byby mm2211  .                            (1) 

Ⱥ ɭ ɜɥɚɞɟɥɶɰɚ ɪɟɫɭɪɫɚ ɫɜɨɹ ɰɟɥɶ ɜ ɬɨɪɝɟ: ɡɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ j 
ɨɧ ɩɨɥɭɱɚɟɬ ɩɪɢɛɵɥɶ jc , ɢɫɬɪɚɬɢɜ ɧɚ ɷɬɨ )a,...,a,a( mjj2j1  ɟɞɢɧɢɰ 
ɪɟɫɭɪɫɨɜ, ɩɨɷɬɨɦɭ ɨɧ ɬɚɤ ɞɨɥɠɟɧ ɡɚɞɚɜɚɬɶ ɰɟɧɵ, ɱɬɨɛɵ  

                                 jmjmj22j11 cay,...,ayay  .                           (2) 

ɉɪɢ ɨɛɨɸɞɧɨɦ ɫɨɝɥɚɫɢɢ ɫɬɨɪɨɧ (ɩɪɨɞɚɜɰɚ ɢ ɩɨɤɭɩɚɬɟɥɹ) 
ɩɨɥɭɱɚɟɦ ɧɨɜɭɸ ɡɚɞɚɱɭ Ʌɉ 

minby...byby)y(Z mm2211   
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










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

,cay...ayay

.........,........................................

,cay...ayay

,cay...ayay

nmnmn22n11

22mm222121

11mm212111

 

   .0y,...,y,y m21   

ɉɨɥɭɱɢɥɢ ɡɚɞɚɱɭ Ʌɉ ɞɜɨɣɫɬɜɟɧɧɭɸ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɢɫɯɨɞɧɨɣ 
ɡɚɞɚɱɟ. 

ȼ ɦɚɬɪɢɱɧɨɣ ɮɨɪɦɟ ɡɚɩɢɲɟɦ ɨɛɟ ɡɚɞɚɱɢ ɢ ɫɮɨɪɦɭɥɢɪɭɟɦ 
ɩɪɚɜɢɥɚ ɩɨɫɬɪɨɟɧɢɹ ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ 

          ɉɪɹɦɚɹ                                          Ⱦɜɨɣɫɬɜɟɧɧɚɹ 

   maxXC)x(Z                                 minBY)y(Z   

      BXA                                                   CBY   
        0X  .                                                        0Y 


. 

ɉɨɥɭɱɢɥɢ ɫɢɦɦɟɬɪɢɱɧɭɸ ɩɚɪɭ ɞɜɨɣɫɬɜɟɧɧɵɯ ɡɚɞɚɱ Ʌɉ.   
ɂɡ ɚɧɚɥɢɡɚ ɷɬɢɯ ɡɚɞɚɱ ɫɥɟɞɭɸɬ ɩɪɚɜɢɥɚ ɩɨɫɬɪɨɟɧɢɹ: 
1. ɑɢɫɥɨ ɩɟɪɟɦɟɧɧɵɯ ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ Ʌɉ ɪɚɜɧɨ ɱɢɫɥɭ 

ɨɝɪɚɧɢɱɟɧɢɣ ɩɪɹɦɨɣ ɡɚɞɚɱɢ. 
2. Ʉɚɠɞɨɣ ɩɟɪɟɦɟɧɧɨɣ ɩɪɹɦɨɣ ɡɚɞɚɱɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɨɝɪɚɧɢɱɟɧɢɟ ɞɜɨɣɫɬɜɟɧɧɨɣ, ɬɨ ɟɫɬɶ ɱɢɫɥɨ ɨɝɪɚɧɢɱɟɧɢɣ ɞɜɨɣɫɬɜɟɧɧɨɣ 
ɡɚɞɚɱɢ ɪɚɜɧɨ ɱɢɫɥɭ ɩɟɪɟɦɟɧɧɵɯ ɩɪɹɦɨɣ. 

3. Ɇɚɬɪɢɰɚ ɨɝɪɚɧɢɱɟɧɢɣ ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ ɩɨɥɭɱɚɟɬɫɹ  
ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɢɟɦ ɦɚɬɪɢɰɵ ɨɝɪɚɧɢɱɟɧɢɣ ɩɪɹɦɨɣ ɡɚɞɚɱɢ. 

4. ȼɟɤɬɨɪ C  ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɪɹɦɨɣ ɡɚɞɚɱɢ ɫɬɚɧɨɜɢɬɫɹ 
ɜɟɤɬɨɪɨɦ ɩɪɚɜɨɣ ɱɚɫɬɢ ɨɝɪɚɧɢɱɟɧɢɣ ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ, ɚ ɜɟɤɬɨɪ B  

ɩɪɚɜɨɣ ɱɚɫɬɢ ɩɪɹɦɨɣ ɡɚɞɚɱɢ  ɜɟɤɬɨɪɨɦ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ 
ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ. 

5. ȿɫɥɢ ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɩɪɹɦɨɣ ɡɚɞɚɱɢ ɦɚɤɫɢɦɢɡɢɪɭɟɬɫɹ, ɬɨ 
ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ ɦɢɧɢɦɢɡɢɪɭɟɬɫɹ, ɚ 
ɨɝɪɚɧɢɱɟɧɢɹ ɢɦɟɸɬ ɜɢɞ  ɢ ɧɚɨɛɨɪɨɬ. 

Ɂɚɞɚɱɢ Ʌɉ, ɨɛɥɚɞɚɸɳɢɟ ɩɹɬɶɸ ɭɤɚɡɚɧɧɵɦɢ ɩɪɢɡɧɚɤɚɦɢ, 
ɧɚɡɵɜɚɸɬɫɹ ɫɢɦɦɟɬɪɢɱɧɵɦɢ. 

ɇɟɫɢɦɦɟɬɪɢɱɧɵɟ ɞɜɨɣɫɬɜɟɧɧɵɟ ɡɚɞɚɱɢ. ȿɫɥɢ ɢɫɯɨɞɧɚɹ ɩɪɹɦɚɹ 
ɡɚɞɚɱɚ Ʌɉ ɞɚɧɚ ɜ ɤɚɧɨɧɢɱɟɫɤɨɣ ɮɨɪɦɟ 

maxxc...xc)x(Z nn11   

ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɹɯ 
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n,...,2,1j,0x j  . 

Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɧɟɫɢɦɦɟɬɪɢɱɧɨɣ  ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ 
ɢɫɩɨɥɶɡɭɸɬ ɬɟ ɠɟ ɩɪɚɜɢɥɚ, ɱɬɨ ɢ ɞɥɹ ɫɢɦɦɟɬɪɢɱɧɨɣ ɫ ɭɱɟɬɨɦ 
ɫɥɟɞɭɸɳɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ: 

 ɨɝɪɚɧɢɱɟɧɢɹɦɢ  ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ ɛɭɞɭɬ ɧɟɪɚɜɟɧɫɬɜɚ. ȿɫɥɢ 
ɜ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ )y(Z  ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ ɬɪɟɛɭɟɬɫɹ ɧɚɣɬɢ 
ɦɢɧɢɦɭɦ, ɬɨ ɡɧɚɤ ɧɟɪɚɜɟɧɫɬɜɚ ɛɭɞɟɬ , ɟɫɥɢ ɦɢɧɢɦɭɦ, ɬɨ ɛɭɞɟɬ ɡɧɚɤ 
; 

 ɩɟɪɟɦɟɧɧɵɟ jy - ɩɪɨɢɡɜɨɥɶɧɵɟ ɩɨ ɡɧɚɤɭ. 
Ʉ ɩɹɬɢ ɩɭɧɤɬɚɦ ɩɨɫɬɪɨɟɧɢɹ ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ, ɩɪɢɜɟɞɟɧɧɵɦ 

ɜɵɲɟ, ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɫɥɟɞɭɸɳɟɟ: 
 ɜ ɩɪɹɦɨɣ ɡɚɞɚɱɟ ɨɝɪɚɧɢɱɟɧɢɹ ─ ɧɟɪɚɜɟɧɫɬɜɚ  ɫɥɟɞɭɟɬ 

ɡɚɩɢɫɵɜɚɬɶ ɫɨ ɡɧɚɤɨɦ , ɟɫɥɢ ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɦɢɧɢɦɢɡɢɪɭɟɬɫɹ, ɢ ɫɨ 
ɡɧɚɤɨɦ , ɟɫɥɢ ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɦɚɤɫɢɦɢɡɢɪɭɟɬɫɹ; 

 ɤɚɠɞɨɦɭ ɨɝɪɚɧɢɱɟɧɢɸ-ɧɟɪɚɜɟɧɫɬɜɭ ɩɪɹɦɨɣ ɡɚɞɚɱɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜ ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɟ ɭɫɥɨɜɢɟ ɧɟɨɬɪɢɰɚɬɟɥɶɧɨɫɬɢ 
ɩɟɪɟɦɟɧɧɵɯ 0y i  ; 

 ɤɚɠɞɨɦɭ  ɭɫɥɨɜɢɸ ɪɚɜɟɧɫɬɜɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɨɩɪɹɠɟɧɧɚɹ 
ɩɟɪɟɦɟɧɧɚɹ jy   

ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɡɧɚɤ, ɢ ɧɚɨɛɨɪɨɬ: ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɦ 
ɩɟɪɟɦɟɧɧɵɦ jx  ɢɡ ɩɪɹɦɨɣ ɡɚɞɚɱɢ ɜ ɞɜɨɣɫɬɜɟɧɧɨɣ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɨɝɪɚɧɢɱɟɧɢɹ ɧɟɪɚɜɟɧɫɬɜɚ, ɚ ɧɟɨɝɪɚɧɢɱɟɧɧɵɦ ɩɨ ɡɧɚɤɭ ɩɟɪɟɦɟɧɧɵɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɚɜɟɧɫɬɜɚ. 

 
  

2 ɉɪɢɦɟɪɵ ɪɟɲɟɧɢя ɡɚɞɚɱ ɧɟɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя 

 

ɉɪɢɦɟɪ 2.1. ɂɫɯɨɞɧɚɹ ɡɚɞɚɱɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ 

minx2x5)x(Z 21  , 



 32 
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                  Ɋɢɫ.1.   
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,4x3x
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21

21  

.0x,x 21   

ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ ɡɚɞɚɱɢ. )x(Z  ɫɬɪɟɦɢɬɫɹ ɤ ɦɢɧɢɦɭɦɭ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɧɚɤɢ ɧɟɪɚɜɟɧɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ . ȼɬɨɪɨɟ 
ɨɝɪɚɧɢɱɟɧɢɟ ɭɦɧɨɠɢɦ ɧɚ 1. ɂɫɯɨɞɧɚɹ ɡɚɞɚɱɚ ɩɪɢɨɛɪɟɬɟɬ ɜɢɞ : 

minx2x5)x(Z 21  , 

2

1

21

21

y

y

,4x3x

,2xx








 

 .0x,x 21   

Ɍɟɩɟɪɶ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɫɢɦɦɟɬɪɢɱɧɭɸ ɞɜɨɣɫɬɜɟɧɧɭɸ ɡɚɞɚɱɭ: 
maxy4y2)x(Z 21  , 







,2y3y

,5yy

21

21  

.0y,y 21   

ɉɪɚɜɢɥɶɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɡɚɞɚɱɢ ɦɨɠɧɨ ɢɥɥɸɫɬɪɢɪɨɜɚɬɶ 
ɝɪɚɮɢɱɟɫɤɢ ɩɨɫɬɪɨɟɧɢɟɦ ɨɛɥɚɫɬɟɣ ɞɨɩɭɫɬɢɦɵɯ ɪɟɲɟɧɢɣ ɞɥɹ ɩɪɹɦɨɣ 
(ɪɢɫ. 1) ɢ ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ (ɪɢɫ. 2). Ⱦɥɹ ɩɪɹɦɨɣ ɡɚɞɚɱɢ 
ɨɩɬɢɦɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɟ ȼ(5; 3); 

.193255Z);3x;5x(*X min21   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɟɲɟɧɢɟ ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ.2.   
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Ɂɞɟɫɶ ɞɨɩɭɫɬɢɦɨɟ ɪɟɲɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɟɞɢɧɫɬɜɟɧɧɨɣ ɬɨɱɤɟ 
Ⱥ(6,5; 1,5); )5,1y;5,6y(*Y 21  , ɩɪɢ ɷɬɨɦ ɪɟɲɟɧɢɢ ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɨɣ 
ɮɭɧɤɰɢɢ 

195,145,62)y(Z   ɟɞ. 
Ɂɧɚɱɟɧɢɹ ɰɟɥɟɜɵɯ ɮɭɧɤɰɢɣ )x(Z  ɢ )y(Z  ɫɨɜɩɚɞɚɸɬ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɲɟɧɢɣ ɞɥɹ ɫɨɩɪɹɠɟɧɧɵɯ ɡɚɞɚɱ 
ɩɨɫɬɪɨɟɧɵ ɩɪɚɜɢɥɶɧɨ. 

 

ɉɪɢɦɟɪ 2.2.  ɉɪɹɦɚɹ ɡɚɞɚɱɚ ɞɚɧɚ ɜ ɜɢɞɟ: 
minxxxx2x)x(Z 54321  , 
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42531 x,x;0x,x,x    ɧɟ ɢɦɟɸɬ ɨɝɪɚɧɢɱɟɧɢɹ ɡɧɚɤɚ. 
ȼ ɩɪɹɦɨɣ ɡɚɞɚɱɟ ɱɢɫɥɨ ɨɝɪɚɧɢɱɟɧɢɣ ɪɚɜɧɨ 3, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ 

ɞɜɨɣɫɬɜɟɧɧɨɣ ɡɚɞɚɱɟ ɛɭɞɟɬ ɬɪɢ ɩɟɪɟɦɟɧɧɵɯ 321 y,y,y . Ɍɚɤ ɤɚɤ 32 y,y  

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɟɪɚɜɟɧɫɬɜɚɦ, ɬɨ 0y,y 32  , ɚ ɩɟɪɟɦɟɧɧɚɹ 1y  ɧɟ ɛɭɞɟɬ 
ɢɦɟɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɜ ɡɧɚɤɟ; ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɦɢɧɢɦɢɡɢɪɭɟɬɫɹ, 
ɩɨɷɬɨɦɭ ɜ ɩɪɹɦɨɣ ɡɚɞɚɱɟ ɡɧɚɤɢ ɧɟɪɚɜɟɧɫɬɜ ɞɨɥɠɧɵ ɛɵɬɶ . ɍɦɧɨɠɢɦ 
ɜɬɨɪɨɟ ɧɟɪɚɜɟɧɫɬɜɨ ɧɚ 1: 

4xxx2x3x2 54321  . 

 Ɍɨɝɞɚ ɩɪɹɦɚɹ ɡɚɞɚɱɚ ɩɪɢɨɛɪɟɬɟɬ ɜɢɞ: 
minxxxx2x)x(Z 54321  , 
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42531 x,x;0x,x,x    ɧɟ ɨɝɪɚɧɢɱɟɧɵ ɜ ɡɧɚɤɟ. 
Ɂɚɩɢɲɟɦ ɞɜɨɣɫɬɜɟɧɧɭɸ ɡɚɞɚɱɭ: 

maxy8y4y6)y(Z 321  , 
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132 y;0y,y    ɧɟ ɨɝɪɚɧɢɱɟɧɚ ɜ ɡɧɚɤɟ. 
Ɂɞɟɫɶ ɩɟɪɜɨɟ, ɬɪɟɬɶɟ ɢ ɩɹɬɨɟ ɨɝɪɚɧɢɱɟɧɢɹ ɛɭɞɭɬ ɧɟɪɚɜɟɧɫɬɜɚɦɢ, 

ɬ.ɤ. ɨɧɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɦ ɩɟɪɟɦɟɧɧɵɦ 0x,x,x 531  , ɚ 
ɜɬɨɪɨɟ ɢ ɱɟɬɜɟɪɬɨɟ ɨɝɪɚɧɢɱɟɧɢɹ ɡɚɩɢɲɟɦ ɭɪɚɜɧɟɧɢɹɦɢ, ɬ.ɤ. ɨɧɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɟɪɟɦɟɧɧɵɦ 2x  ɢ 4x , ɧɟɨɝɪɚɧɢɱɟɧɧɵɦ ɩɨ ɡɧɚɤɭ. 

 

3. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ ɫɬɭɞɟɧɬɚ 

 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɩɪɹɦɨɣ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, 
ɧɚɣɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɟɣ ɞɜɨɣɫɬɜɟɧɧɭɸ: 
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max37

321

321

321

321

321







xxx

xxx

xxx

xxx

xxxZ11.

 

.0,0,0

;126312

;3061510

;232

max24

321

321

321

321

321








xxx

xxx

xxx

xxx

xxxZ12.

 

.0,0,0

;12443

;205104

;23

max545

321

321

321

321

321








xxx

xxx

xxx

xxx

xxxZ13.

 

.0,0,0

;1242

;636

;3332

max23

321

321

321

321

321








xxx

xxx

xxx

xxx

xxxZ14.
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.0,0,0

;12364

;22

;12

max3

321

321

321

321

321









xxx

xxx

xxx

xxx

xxxZ15.

 

.0,0,0

;105210

;3010156

;6342

max24

321

321

321

321

321








xxx

xxx

xxx

xxx

xxxZ16.

 

.0,0,0

;24346

;6263

;122

max524

321

321

321

321

321







xxx

xxx

xxx

xxx

xxxZ17.

 

.0,0,0

;12322

;623

;3332

max24

321

321

321

321

321








xxx

xxx

xxx

xxx

xxxZ18.

 

.0,0,0

;123412

;424

;153

max224

321

321

321

321

321








xxx

xxx

xxx

xxx

xxxZ19.

 

.0,0,0

;12434

;204105

;5,0

max724

321

321

321

321

321








xxx

xxx

xxx

xxx

xxxZ20.

 

 

ɉɪɨɜɟɪɢɬɶ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɢɫɩɨɥɶɡɭɹ ɜɫɬɪɨɟɧɧɭɸ 
ɧɚɞɫɬɪɨɣɤɭ Ms Excel «ɉɨɢɫɤ ɪɟɲɟɧɢɹ». 

 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ  

1. ɋɭɳɧɨɫɬɶ ɬɟɨɪɢɢ ɞɜɨɣɫɬɜɟɧɧɨɫɬɢ ɜ ɥɢɧɟɣɧɨɦ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ. 

2. ɉɨ ɤɚɤɢɦ ɩɪɚɜɢɥ ɢɡ ɡɚɞɚɧɧɨɣ ɩɪɹɦɨɣ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɨɥɭɱɚɸ ɞɜɨɣɫɬɜɟɧɧɭɸ ɡɚɞɚɱɭ?. 

3. Ʉɚɤɨɜ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɫɦɵɫɥ ɞɜɨɣɫɬɜɟɧɧɨɣ 
ɡɚɞɚɱɢ? 

4. Ʉɚɤ, ɢɫɯɨɞɹ ɢɡ ɬɟɨɪɢɢ ɞɜɨɣɫɬɜɟɧɧɨɫɬɢ, ɩɨɥɭɱɢɬɶ ɪɟɲɟɧɢɟ 
ɩɪɹɦɨɣ ɡɚɞɚɱɢ? 
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Ɍɪɚɧɫɩɨɪɬɧɚя ɡɚɞɚɱɚ  

 

1. Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢя 

ɉɨɞ ɬɟɪɦɢɧɨɦ «ɬɪɚɧɫɩɨɪɬɧɚɹ ɡɚɞɚɱɚ» (ɌɁ) ɩɨɧɢɦɚɟɬɫɹ ɲɢɪɨɤɢɣ 
ɤɪɭɝ ɡɚɞɚɱ ɧɟ ɬɨɥɶɤɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. Ɉɛɳɢɦ ɞɥɹ ɧɢɯ 
ɹɜɥɹɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɭ m 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ (ɩɨɫɬɚɜɳɢɤɨɜ), ɩɨ n ɩɨɬɪɟɛɢɬɟɥɹɦ ɷɬɢɯ ɪɟɫɭɪɫɨɜ. 
ɂɦɟɸɬɫɹ m ɩɭɧɤɬɨɜ ɨɬɩɪɚɜɥɟɧɢɹ ɝɪɭɡɚ ɢ ɨɛɴɟɦɵ ɨɬɩɪɚɜɥɟɧɢɹ 

ɩɨ ɤɚɠɞɨɦɭ ɩɭɧɤɬɭ ɚ1, ɚ2,…, ɚm. ɂɡɜɟɫɬɧɚ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɝɪɭɡɚɯ b1, b2, 

…, bn ɩɨ ɤɚɠɞɨɦɭ ɢɡ n ɩɭɧɤɬɨɜ ɧɚɡɧɚɱɟɧɢɹ. Ɂɚɞɚɧɚ ɦɚɬɪɢɰɚ 
ɫɬɨɢɦɨɫɬɟɣ ɞɨɫɬɚɜɤɢ ɩɨ ɤɚɠɞɨɦɭ ɜɚɪɢɚɧɬɭ ɫij, n,...,12j,m,...,2,1i  . 

ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɩɥɚɧ ɩɟɪɟɜɨɡɨɤ, ɬ. ɟ. 
ɨɩɪɟɞɟɥɢɬɶ, ɫɤɨɥɶɤɨ ɝɪɭɡɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɬɩɪɚɜɥɟɧɨ ɢɡ ɤɚɠɞɨɝɨ i-ɝɨ 
ɩɭɧɤɬɚ ɨɬɩɪɚɜɥɟɧɢɹ (ɨɬ ɩɨɫɬɚɜɳɢɤɚ) ɜ ɤɚɠɞɵɣ j-ɣ ɩɭɧɤɬ ɧɚɡɧɚɱɟɧɢɹ 
(ɞɨ ɩɨɬɪɟɛɢɬɟɥɹ) xij ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɢɡɞɟɪɠɤɚɦɢ. 

ȼ ɨɛɳɟɦ ɜɢɞɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1. 
Ɍɚɛɥɢɰɚ 1 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɌɁ 

 

ɉɨɫɬɚɜɳɢɤɢ 

ɉɨɬɪɟɛɢɬɟɥɢ 

 

Ɂɚɩɚɫɵ 

(ɨɛɴɟɦɵ 
ɨɬɩɪɚɜɥɟɧɢɹ) ȼ1 ȼ2 … ȼn 

Ⱥ1 ɫ11 

ɯ11 

ɫ12 

ɯ12 
… 

ɫ1n 

ɯ1n 
a1 

Ⱥ2 ɫ21 

ɯ21 

ɫ22 

ɯ22 

… 
ɫ2n 

ɯ2n 

a2 

… … … … … … 

Ⱥm ɫm1 

ɯm1 

ɫm2 

ɯm2 
… 

ɫmn 

ɯmn 
am 

ɉɨɬɪɟɛɧɨɫɬɶ b1 b2 … bn  

Ɍɪɚɧɫɩɨɪɬɧɚɹ ɡɚɞɚɱɚ ɧɚɡɵɜɚɟɬɫɹ ɡɚɤɪɵɬɨɣ, ɟɫɥɢ ɫɭɦɦɚɪɧɵɣ 

ɨɛɴɟɦ ɨɬɩɪɚɜɥɹɟɦɵɯ ɝɪɭɡɨɜ  


m

1i
ia   ɪɚɜɟɧ  ɫɭɦɦɚɪɧɨɦɭ ɨɛɴɟɦɭ 

ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɷɬɢɯ ɝɪɭɡɚɯ ɩɨ ɩɭɧɤɬɚɦɢ ɧɚɡɧɚɱɟɧɢɹ


n

1j
jb : 



 38 

                                            
n

j
j

m

i
i bа .                                       (1) 

ȿɫɥɢ ɬɚɤɨɝɨ ɪɚɜɟɧɫɬɜɚ ɧɟɬ (ɩɨɬɪɟɛɧɨɫɬɢ ɜɵɲɟ ɡɚɩɚɫɨɜ ɢɥɢ 
ɧɚɨɛɨɪɨɬ), ɡɚɞɚɱɭ ɧɚɡɵɜɚɸɬ ɨɬɤɪɵɬɨɣ, ɬ. ɟ. 

                                           
n

j
j

m

i
i bа .                                        (2) 

Ⱦɥɹ ɧɚɩɢɫɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɜɫɟ ɭɫɥɨɜɢɹ 
(ɨɝɪɚɧɢɱɟɧɢɹ) ɢ ɰɟɥɟɜɭɸ ɮɭɧɤɰɢɸ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. 

ȼɫɟ ɝɪɭɡɵ ɢɡ i -ɯ ɩɭɧɤɬɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɩɪɚɜɥɟɧɵ, ɬ. ɟ. 

                                        m,...,2,1i,ax i

n

j
ij  .                            (3) 

ȼɫɟ j-ɟ ɩɭɧɤɬɵ (ɩɨɬɪɟɛɢɬɟɥɢ) ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɝɪɭɡɚɦɢ 
ɜ ɩɥɚɧɨɜɨɦ ɨɛɴɟɦɟ: 

                                       n,...,2,1j,bx j

m

i
ij  .                             (4) 

ɋɭɦɦɚɪɧɵɟ ɨɛɴɟɦɵ ɨɬɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɪɚɜɧɹɬɶɫɹ ɫɭɦɦɚɪɧɵɦ 
ɨɛɴɟɦɚɦ ɧɚɡɧɚɱɟɧɢɹ: 

                                       
n

j
j

m

i
i bа .                                            (5) 

Ⱦɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ ɧɟɨɬɪɢɰɚɬɟɥɶɧɨɫɬɢ ɩɟɪɟɦɟɧɧɵɯ: 
0x ij  .  ɉɟɪɟɜɨɡɤɢ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɢɬɶ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ 

ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɢɡɞɟɪɠɤɚɦɢ (ɮɭɧɤɰɢɹ ɰɟɥɢ): 

                                     
 


m

1i

n

1j
ijijmin xcZ .                                     (6) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ 
ɫɜɨɞɢɬɫɹ ɤ ɩɨɢɫɤɭ ɦɢɧɢɦɭɦɚ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ, ɜɵɪɚɠɚɸɳɟɣ 
ɫɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɟɪɟɜɨɡɤɢ ɜɫɟɝɨ ɝɪɭɡɚ 

                                    
 


m

1i

n

1j
ijij minxcZ , 

ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɨɝɪɚɧɢɱɟɧɢɹɯ 
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





























.0x

n,...,2,1j,bx

,m,...,2,1i,ax

ij

m

1i
jij

n

1j
iij

                             (7) 

ȿɫɥɢ ɤ ɫɢɫɬɟɦɟ ɨɝɪɚɧɢɱɟɧɢɣ ɞɨɛɚɜɢɦ ɭɫɥɨɜɢɟ (1), ɬɨ ɩɨɥɭɱɚɟɦ 
ɡɚɤɪɵɬɭɸ ɦɨɞɟɥɶ. Ɂɚɞɚɱɢ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬɫɹ ɭɫɥɨɜɢɹ (2), 
ɹɜɥɹɸɬɫɹ ɨɬɤɪɵɬɵɦɢ ɦɨɞɟɥɹɦɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ. 

Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɫɟɬɢ, ɟɫɥɢ 
ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɭɡɥɚɦɢ ɫɟɬɢ ɹɜɥɹɸɬɫɹ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɩɨɬɪɟɛɢɬɟɥɢ, 
ɚ ɞɭɝɚɦɢ – ɢɦɟɸɳɢɟɫɹ ɞɨɪɨɝɢ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɚ. Ɍɨɝɞɚ ɞɨɪɨɝɚ, 
ɫɨɟɞɢɧɹɸɳɚɹ i- ɩɪɟɞɩɪɢɹɬɢɟ ɫ j-ɩɨɬɪɟɛɢɬɟɥɟɦ, ɨɬɨɛɪɚɠɚɟɬɫɹ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɞɭɝɨɣ (i,j). ɇɚ ɪɢɫ. 1 ɢɡɨɛɪɚɠɟɧɚ ɫɟɬɶ, ɩɨɫɬɪɨɟɧɧɚɹ 
ɞɥɹ m=3, n=5. 

ȼɯɨɞɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɜ ɬɚɤɨɣ ɦɨɞɟɥɢ ɨɛɵɱɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɞɜɭɦɟɪɧɵɦ ɦɚɫɫɢɜɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɫɬɨɢɦɨɫɬɢ ɩɟɪɟɜɨɡɨɤ ɩɪɨɞɭɤɰɢɢ 

ijc , ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ (ɢɦɟɸɳɢɟɫɹ ɡɚɩɚɫɵ) ɩɪɟɞɩɪɢɹɬɢɣ ia  

ɢ ɩɨɬɪɟɛɧɨɫɬɢ ɩɭɧɤɬɨɜ ɩɨɬɪɟɛɥɟɧɢɹ jb .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɉɨɷɬɨɦɭ, ɤɨɝɞɚ ɜ ɢɫɯɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɞɚɧɚ ɨɬɤɪɵɬɚɹ ɡɚɞɚɱɚ, ɬɨ ɟɟ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɪɵɬɨɣ ɮɨɪɦɟ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ: 

1 

3 

2 

1 

5 

2 

4 

3 

b1 

b3 

b2 

b4 

b5 

a1 

a2 

a3 

c11 

c12 

c15 

c35 

c25 

c13 

c14 

Ɋɢɫ.1 
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 ɩɨɬɪɟɛɧɨɫɬɢ ɩɨ ɩɭɧɤɬɚɦ ɧɚɡɧɚɱɟɧɢɹ ɩɪɟɜɵɲɚɸɬ ɡɚɩɚɫɵ 
ɩɭɧɤɬɨɜ ɨɬɩɪɚɜɥɟɧɢɹ, ɬɨ ɜɜɨɞɢɬɫɹ ɮɢɤɬɢɜɧɵɣ ɩɨɫɬɚɜɳɢɤ ɫ 
ɧɟɞɨɫɬɚɸɳɢɦ ɨɛɴɟɦɨɦ ɨɬɩɪɚɜɥɟɧɢɹ; 

  ɡɚɩɚɫɵ ɩɨɫɬɚɜɳɢɤɨɜ ɩɪɟɜɵɲɚɸɬ ɩɨɬɪɟɛɧɨɫɬɢ ɩɨɬɪɟɛɢɬɟɥɟɣ, 
ɬɨ ɜɜɨɞɢɬɫɹ ɮɢɤɬɢɜɧɵɣ ɩɨɬɪɟɛɢɬɟɥɶ ɫ ɧɟɨɛɯɨɞɢɦɵɦ ɨɛɴɟɦɨɦ 
ɩɨɬɪɟɛɥɟɧɢɹ. ȼɚɪɢɚɧɬɵ, ɫɜɹɡɵɜɚɸɳɢɟ ɮɢɤɬɢɜɧɵɟ ɩɭɧɤɬɵ ɫ 
ɪɟɚɥɶɧɵɦɢ, ɢɦɟɸɬ ɧɭɥɟɜɵɟ ɨɰɟɧɤɢ. ɉɨɫɥɟ ɜɜɟɞɟɧɢɹ ɮɢɤɬɢɜɧɵɯ 
ɩɭɧɤɬɨɜ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɤɚɤ ɡɚɤɪɵɬɚɹ. 

Ɍɪɚɧɫɩɨɪɬɧɵɦ ɡɚɞɚɱɚɦ ɩɪɢɫɭɳɢ ɫɥɟɞɭɸɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ: 
 ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɩɨɞɥɟɠɚɬ ɨɞɧɨɪɨɞɧɵɟ ɪɟɫɭɪɫɵ; 
 ɭɫɥɨɜɢɹ ɡɚɞɚɱɢ ɨɩɢɫɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɭɪɚɜɧɟɧɢɹɦɢ; 
 ɜɫɟ ɩɟɪɟɦɟɧɧɵɟ ɜɵɪɚɠɚɸɬɫɹ ɜ ɨɞɢɧɚɤɨɜɵɯ ɟɞɢɧɢɰɚɯ 

ɢɡɦɟɪɟɧɢɹ; 
 ɜɨ ɜɫɟɯ ɭɪɚɜɧɟɧɢɹɯ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢ ɧɟɢɡɜɟɫɬɧɵɯ ɪɚɜɧɵ 

ɟɞɢɧɢɰɟ; 
 ɤɚɠɞɚɹ ɧɟɢɡɜɟɫɬɧɚɹ ɜɫɬɪɟɱɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɞɜɭɯ ɭɪɚɜɧɟɧɢɹɯ 

ɫɢɫɬɟɦɵ     ɨɝɪɚɧɢɱɟɧɢɣ. 
Ɍɪɚɧɫɩɨɪɬɧɵɟ ɡɚɞɚɱɢ ɦɨɝɭɬ ɪɟɲɚɬɶɫɹ ɫɢɦɩɥɟɤɫ-ɦɟɬɨɞɨɦ. 

Ɉɞɧɚɤɨ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɡɜɨɥɹɸɬ ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɡɚɞɚɱ ɩɪɢɦɟɧɹɬɶ ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ. 

 

Аɥɝɨɪɢɬɦ ɦɟɬɨɞɚ ɩɨɬɟɧɰɢɚɥɨɜ 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɦɟɬɨɞɨɦ ɪɟɲɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɡɚɞɚɱ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɩɨɬɟɧɰɢɚɥɨɜ. 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɦɟɬɨɞɨɦ ɩɨɬɟɧɰɢɚɥɨɜ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ 
ɷɬɚɩɵ: 

1) ɪɚɡɪɚɛɨɬɤɭ ɧɚɱɚɥɶɧɨɝɨ ɩɥɚɧɚ (ɨɩɨɪɧɨɝɨ ɪɟɲɟɧɢɹ); 
2) ɪɚɫɱɟɬ ɩɨɬɟɧɰɢɚɥɨɜ; 
3) ɩɪɨɜɟɪɤɭ ɩɥɚɧɚ ɧɚ ɨɩɬɢɦɚɥɶɧɨɫɬɶ; 
4) ɩɨɢɫɤ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɜɟɧɚ ɧɟɨɩɬɢɦɚɥɶɧɨɫɬɢ (ɟɫɥɢ ɭɫɥɨɜɢɟ ɩ. 

3 ɧɟ ɛɵɥɨ ɞɨɫɬɢɝɧɭɬɨ); 
5) ɫɨɫɬɚɜɥɟɧɢɟ ɤɨɧɬɭɪɚ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɫɭɪɫɨɜ; 
6) ɩɨɥɭɱɟɧɢɟ ɧɨɜɨɝɨ ɩɥɚɧɚ. 
ɉɨɥɭɱɟɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɩɨɜɬɨɪɹɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɪɚɡ (ɢɬɟɪɚɰɢɣ), 

ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɧɚɣɞɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɪɟɲɟɧɢɟ. ȼɵɱɢɫɥɢɬɟɥɶɧɵɣ 
ɚɥɝɨɪɢɬɦ ɞɥɹ ɤɚɠɞɨɣ ɢɬɟɪɚɰɢɢ ɧɟ ɦɟɧɹɟɬɫɹ. 



 41 

Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ 
ɨɬɵɫɤɚɧɢɹ ɧɚɱɚɥɶɧɨɝɨ ɩɥɚɧɚ (ɨɩɨɪɧɨɝɨ ɪɟɲɟɧɢɹ): 

 ɦɟɬɨɞ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɭɝɥɚ; 
 ɦɟɬɨɞ ɦɢɧɢɦɚɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
 ɩɪɢɛɥɢɠɟɧɧɵɣ ɦɟɬɨɞ Ɏɨɝɟɥɹ ɢ ɞɪ. 

Мɟɬɨɞ «ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɭɝɥɚ» ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 
ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɩɥɚɧɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ. ɋɯɟɦɚ ɦɟɬɨɞɚ:  

1. ȼɧɚɱɚɥɟ ɩɨɥɚɝɚɸɬ ɜɟɪɯɧɢɣ ɥɟɜɵɣ ɷɥɟɦɟɧɬ ɦɚɬɪɢɰɵ 
).b,amin(x 1111   ɉɪɢ ɷɬɨɦ ɜɨɡɦɨɠɧɵ ɬɪɢ ɫɥɭɱɚɹ: 

ɚ) ɟɫɥɢ 11 ba  , ɬɨ 111 ax  , ɢ ɜɫɸ ɩɟɪɜɭɸ ɫɬɪɨɤɭ ɬɚɛɥɢɰɵ, 
ɧɚɱɢɧɚɹ ɫɨ ɜɬɨɪɨɝɨ ɷɥɟɦɟɧɬɚ, ɡɚɩɨɥɧɹɸɬ ɧɭɥɹɦɢ; 

ɛ) ɟɫɥɢ 11 ba  , ɬɨ 111 bx  , ɚ ɜɫɟ ɨɫɬɚɜɲɢɟɫɹ ɷɥɟɦɟɧɬɵ ɩɟɪɜɨɝɨ 
ɫɬɨɥɛɰɚ ɬɚɛɥɢɰɵ ɡɚɩɨɥɧɹɸɬ ɧɭɥɹɦɢ; 

ɜ) ɟɫɥɢ 11 ba  , ɬɨ 1111 bax  , ɢ ɜɫɟ ɨɫɬɚɜɲɢɟɫɹ ɷɥɟɦɟɧɬɵ 
ɩɟɪɜɵɯ ɫɬɨɥɛɰɚ ɢ ɫɬɪɨɤɢ ɡɚɩɨɥɧɹɸɬ ɧɭɥɹɦɢ. ɇɚ ɷɬɨɦ ɨɞɢɧ ɲɚɝ 
ɦɟɬɨɞɚ ɡɚɤɚɧɱɢɜɚɟɬɫɹ. 

2. ȿɫɥɢ ɭɠɟ ɩɪɨɞɟɥɚɧɨ ɧɟɫɤɨɥɶɤɨ ɲɚɝɨɜ. Ɍɨɝɞɚ ɩɨɫɥɟɞɭɸɳɢɣ 
ɲɚɝ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ. Ɉɩɪɟɞɟɥɹɸɬ ɜɟɪɯɧɢɣ ɥɟɜɵɣ ɷɥɟɦɟɧɬ 
ɧɟɡɚɩɨɥɧɟɧɧɨɣ ɱɚɫɬɢ ɦɚɬɪɢɰɵ. ɉɭɫɬɶ ɷɬɨ ɛɭɞɟɬ ɷɥɟɦɟɧɬ kx . 

ɉɨɥɚɝɚɸɬ )b,amin(x kk    ɢ ɞɚɥɟɟ ɩɨɜɬɨɪɹɸɬ ɨɩɟɪɚɰɢɢ ɩɨ ɩ.1. 
Мɟɬɨɞ ɦɢɧɢɦɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ (ɬɚɪɢɮɚ) ɩɨɡɜɨɥɹɟɬ 

ɩɨɫɬɪɨɢɬɶ ɧɚɱɚɥɶɧɵɣ ɨɩɨɪɧɵɣ ɩɥɚɧ ɬɪɚɧɫɩɨɪɬɧɨɣ ɡɚɞɚɱɢ ɫ ɭɱɟɬɨɦ 
ɫɩɟɰɢɮɢɤɢ ɦɚɬɪɢɰɵ ɫɬɨɢɦɨɫɬɢ )c(C ij . ȼ ɨɬɥɢɱɢɟ ɨɬ ɦɟɬɨɞɚ «ɫɟɜɟɪɨ-

ɡɚɩɚɞɧɨɝɨ ɭɝɥɚ» ɞɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɫɪɚɡɭ ɩɨɥɭɱɢɬɶ ɞɨɫɬɚɬɨɱɧɨ 
ɷɤɨɧɨɦɢɱɧɵɣ ɩɥɚɧ ɢ ɫɨɤɪɚɳɚɟɬ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɬɟɪɚɰɢɣ ɩɨ ɟɝɨ 
ɨɩɬɢɦɢɡɚɰɢɢ. 

ɋɯɟɦɚ ɦɟɬɨɞɚ: 

1. ȼɧɚɱɚɥɟ ɷɥɟɦɟɧɬɵ ɦɚɬɪɢɰɵ ɋ ɧɭɦɟɪɭɸɬ, ɧɚɱɢɧɚɹ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɜ ɩɨɪɹɞɤɟ ɜɨɡɪɚɫɬɚɧɢɹ, ɚ ɡɚɬɟɦ ɜ ɷɬɨɦ ɠɟ ɩɨɪɹɞɤɟ 
ɡɚɩɨɥɧɹɸɬ ɦɚɬɪɢɰɭ ɏ. ɉɭɫɬɶ ɷɥɟɦɟɧɬɨɦ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɩɨɪɹɞɤɨɜɵɦ 
ɧɨɦɟɪɨɦ ɨɤɚɡɚɥɫɹ ɷɥɟɦɟɧɬ )1(

ij
x . Ɍɨɝɞɚ ɩɨɥɚɝɚɸɬ ).b,amin(x ji

)1(
ij

  

ȼɨɡɦɨɠɧɵ ɬɪɢ ɫɥɭɱɚɹ: 
ɚ) ɟɫɥɢ  iji a)b,amin(  , ɬɨ iij ax  , ɚ ɨɫɬɚɜɲɭɸɫɹ ɱɚɫɬɶ i-ɫɬɪɨɤɢ 

ɡɚɩɨɥɧɹɸɬ ɧɭɥɹɦɢ; 
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ɛ) ɟɫɥɢ  jji b)b,amin(  , ɬɨ jij bx   , ɚ ɨɫɬɚɜɲɭɸɫɹ ɱɚɫɬɶ j-ɫɬɨɥɛɰɚ 
ɡɚɩɨɥɧɹɸɬ ɧɭɥɹɦɢ; 

ɜ) ɟɫɥɢ ji ba  , ɬɨ jiij bax  , ɚ ɨɫɬɚɜɲɭɸɫɹ ɱɚɫɬɶ i-ɫɬɪɨɤɢ ɢ j-

ɫɬɨɥɛɰɚ ɡɚɩɨɥɧɹɸɬ ɧɭɥɹɦɢ. 
Ⱦɚɥɟɟ ɷɬɨɬ ɩɪɨɰɟɫɫ ɩɨɜɬɨɪɹɸɬ ɫ ɧɟɡɚɩɨɥɧɟɧɧɨɣ ɱɚɫɬɶɸ 

ɦɚɬɪɢɰɵ. 
2. ɉɭɫɬɶ ɜɬɨɪɵɦ ɩɨɪɹɞɤɨɜɵɦ ɧɨɦɟɪɨɦ ɨɤɚɡɚɥɫɹ ɷɥɟɦɟɧɬ )2(

k
x  . 

Ɍɨɝɞɚ )b,amin(x
)2()2(

k
)2(

k   . Ⱦɚɥɟɟ ɩɨɜɬɨɪɹɸɬ ɨɩɟɪɚɰɢɢ ɩɨ ɩ.1 
ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɡɧɚɱɟɧɢɹ )2()2(

k
b,a  ɭɱɢɬɵɜɚɸɬ ɮɚɤɬ 

ɢɡɦɟɧɟɧɢɹ ɩɪɟɞɥɨɠɟɧɢɹ ɢ ɫɩɪɨɫɚ, ɬ.ɟ.  
                                     )1()2()1(

k
)2(

k
bb,aa   . 

ɉɪɨɰɟɫɫ ɩɨɜɬɨɪɹɸɬ ɞɨ ɩɨɥɧɨɝɨ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɫɩɪɨɫɚ 
n,...,2,1j,0b j  , (ɢɫɱɟɪɩɚɧɢɹ ɩɪɟɞɥɨɠɟɧɢɣ m,...,2,1i,0a i  ). 

Пɪɢɛɥɢɠɟɧɧɵɣ ɦɟɬɨɞ Фɨɝɟɥɹ, ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɦ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɬɨɞɨɦ "ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɭɝɥɚ", ɩɨɫɤɨɥɶɤɭ ɩɪɢ 
ɜɵɛɨɪɟ ɜɚɪɢɚɧɬɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɢɡɞɟɪɠɤɚɯ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɩɨɪɧɨɝɨ ɩɥɚɧɚ ɩɨ ɷɬɨɦɭ 
ɦɟɬɨɞɭ ɧɚ ɤɚɠɞɨɣ ɢɬɟɪɚɰɢɢ ɩɨ ɜɫɟɦ ɫɬɨɥɛɰɚɦ ɢ ɩɨ ɜɫɟɦ ɫɬɪɨɤɚɦ 
ɧɚɯɨɞɹɬ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɞɜɭɦɹ ɡɚɩɢɫɚɧɧɵɦɢ ɜ ɧɢɯ ɦɢɧɢɦɚɥɶɧɵɦɢ 
ɢɡɞɟɪɠɤɚɦɢ. ɗɬɢ ɪɚɡɧɨɫɬɢ ɡɚɩɢɫɵɜɚɸɬ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ 
ɷɬɨɝɨ ɫɬɪɨɤɟ ɢ ɫɬɨɥɛɰɟ ɬɚɛɥɢɰɵ ɭɫɥɨɜɢɣ ɡɚɞɚɱɢ. ɋɪɟɞɢ ɷɬɢɯ 
ɪɚɡɧɨɫɬɟɣ ɜɵɛɢɪɚɸɬ ɦɚɤɫɢɦɚɥɶɧɭɸ. ȼ ɫɬɪɨɤɟ (ɢɥɢ ɜ ɫɬɨɥɛɰɟ),  
ɤɨɬɨɪɨɣ ɞɚɧɧɚɹ ɪɚɡɧɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɟɬ, ɨɩɪɟɞɟɥɹɸɬ ɦɢɧɢɦɚɥɶɧɵɟ 
ɢɡɞɟɪɠɤɢ. Ʉɥɟɬɤɭ, ɜ ɤɨɬɨɪɨɣ ɷɬɚ ɜɟɥɢɱɢɧɚ ɡɚɩɢɫɚɧɚ, ɡɚɩɨɥɧɹɸɬ ɧɚ 
ɞɚɧɧɨɣ ɢɬɟɪɚɰɢɢ. ȿɫɥɢ ɦɢɧɢɦɚɥɶɧɵɟ ɢɡɞɟɪɠɤɢ ɨɞɢɧɚɤɨɜɵ ɞɥɹ 
ɧɟɫɤɨɥɶɤɢɯ ɤɥɟɬɨɤ, ɬɨ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɜɵɛɢɪɚɸɬ ɬɭ ɤɥɟɬɤɭ, ɤɨɬɨɪɚɹ 
ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɫɬɨɥɛɰɟ (ɫɬɪɨɤɟ), ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɧɚɢɛɨɥɶɲɟɣ 
ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɞɜɭɦɹ ɦɢɧɢɦɚɥɶɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɢɡɞɟɪɠɟɤ, 
ɧɚɯɨɞɹɳɢɦɢɫɹ ɜ ɞɚɧɧɨɦ ɫɬɨɥɛɰɟ (ɫɬɪɨɤɟ). Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɟɧɢɟ 
ɦɟɬɨɞɚ Ɏɨɝɟɥɹ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɩɥɚɧ, ɛɥɢɡɤɢɣ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ. 
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2 ɉɪɢɦɟɪɵ ɪɟɲɟɧɢя ɡɚɞɚɱ  
 

Ɋɟɲɢɬɶ ɬɪɚɧɫɩɨɪɬɧɭɸ ɡɚɞɚɱɭ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ (ɬɚɛɥ.2): 
Ɍɚɛɥɢɰɚ 2 

 1B  2B  3B  ia  

1A     80 

2A     60 

3A     60 

jb  30 70 60 200160  

Ɋɟɲɟɧɢɟ. Ɉɛɴɟɦ ɪɟɫɭɪɫɨɜ ɩɪɟɜɵɲɚɟɬ ɩɨɬɪɟɛɧɨɫɬɢ. 
Ɍɪɚɧɫɩɨɪɬɧɚɹ ɡɚɞɚɱɚ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ. ȼɜɨɞɢɦ 
ɮɢɤɬɢɜɧɵɣ ɩɭɧɤɬ ɩɨɬɪɟɛɥɟɧɢɹ ɫ ɨɛɴɟɦɨɦ ɫɩɪɨɫɚ 40b4   ɢ ɩɨɥɚɝɚɟɦ 

0CCC 342414  . 

ɇɚɣɞɟɦ ɢɫɯɨɞɧɵɣ ɨɩɨɪɧɵɣ ɩɥɚɧ )0(X  ɦɟɬɨɞɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɬɚɪɢɮɚ (ɬɚɛɥ.3). 

Ɉɫɧɨɜɧɵɟ ɫɬɚɞɢɢ ɪɟɲɟɧɢɹ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ  
1. Ɋɚɫɩɪɟɞɟɥɢɦ ɬɚɪɢɮɵ ɡɚɞɚɱɢ ɜ ɩɨɪɹɞɤɟ ɜɨɡɪɚɫɬɚɧɢɹ: 

322322112113123133342414 CCCCCCCCCCCC  . 

Ɂɚɩɨɥɧɹɟɦ ɦɚɬɪɢɰɭ ɏ ɜ ɷɬɨɦ ɠɟ ɩɨɪɹɞɤɟ (ɬɚɛɥ.3): 
Ɍɚɛɥɢɰɚ 3 

 1B  2B  3B  4B  ia  

1A          40     40  80   40   0 

2A    30    30    60   30  0 

3A       60    60   0 

jb    30     0    70   30   0    60    0    40   0             200    

200 

 

2. ɇɚɱɢɧɚɟɦ  ɡɚɩɨɥɧɟɧɢɟ ɫ ɤɥɟɬɤɢ (1,4); ɩɨɦɟɳɚɟɦ ɦɟɧɶɲɭɸ ɢɡ 
ɞɜɭɯ ɜɟɥɢɱɢɧ, ɧɚ  ɩɟɪɟɫɟɱɟɧɢɢ ɤɨɬɨɪɵɯ ɫɬɨɢɬ ɷɬɚ ɤɥɟɬɤɚ, ɬ.ɟ. 

 )b;amin(x 4114  .40)40,80min(   ɉɪɢ ɷɬɨɦ ɡɚɩɚɫ ɩɟɪɜɨɝɨ 
ɩɪɨɢɡɜɨɞɢɬɟɥɹ Ⱥ1 ɛɭɞɟɬ ɪɚɜɟɧ ,404080a /

1   ɚ ɫɩɪɨɫ ɩɨɬɪɟɛɢɬɟɥɹ ȼ4 

ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɟɧ. ɉɨɦɟɬɢɦ ɷɬɨ ɜ ɬɚɛɥ.3.11.ɋɥɟɞɭɸɳɢɟ ɞɜɚ 
ɬɚɪɢɮɚ ɋ24 ɢ ɋ34 ɩɪɨɩɭɫɤɚɟɦ, ɬ.ɤ. ɫɩɪɨɫ 0b 4  . 

7 3 4 

5 7 8 

3 8 2 

7 3 4 0 

5 7 8 0 

3 8 2 0 
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3. ɉɟɪɟɯɨɞɢɦ ɤ ɤɥɟɬɤɟ (3,3), ɜ ɤɨɬɨɪɨɣ ɬɚɪɢɮ 2C33  . ɉɨɦɟɫɬɢɦ 
ɜ ɷɬɭ ɤɥɟɬɤɭ ɝɪɭɡ 60)60;60min()b;amin(x 3333  . ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɤɨɪɪɟɤɬɢɪɭɟɦ ɡɚɩɚɫɵ 0a /

3   ɢ ɫɩɪɨɫ .0b /
3   

4. ɋɥɟɞɭɸɳɢɟ ɞɜɚ ɬɚɪɢɮɚ ɨɞɢɧɚɤɨɜɵ 3CC 1231  . Ʉɥɟɬɤɭ (3,1) 
ɜɡɹɬɶ ɧɟ ɦɨɠɟɦ, ɬ.ɤ. ɞɥɹ ɧɟɟ 0a /

3  , ɩɨɷɬɨɦɭ ɜɵɛɢɪɚɟɦ ɤɥɟɬɤɭ (1,2). 
ɉɨɦɟɫɬɢɦ ɜ ɤɥɟɬɤɭ (1,2) ɝɪɭɡ 40)70;40min()b;amin(x 2

/
112  . 

Ʉɨɪɪɟɤɬɢɪɭɟɦ ɡɚɩɚɫɵ 0a //
1   ɢ ɫɩɪɨɫ .304070b /

2   

5. ɋɥɟɞɭɸɳɭɸ ɩɨ ɩɨɪɹɞɤɭ ɤɥɟɬɤɭ (1,3) ɡɚɩɨɥɧɹɬɶ ɧɟ ɦɨɠɟɦ, ɬ.ɤ. 
ɞɥɹ ɧɟɟ 0a //

1  , ɩɨɷɬɨɦɭ ɩɟɪɟɯɨɞɢɦ ɤ ɤɥɟɬɤɟ (2;1), ɞɥɹ ɤɨɬɨɪɨɣ 
 )b;amin(x 1221  .30)30;60min(   Ʉɨɪɪɟɤɬɢɪɭɟɦ ɡɚɩɚɫɵ 

;303060a /
2   ɫɩɪɨɫ .0b /

1   

6. ɉɟɪɟɯɨɞɢɦ ɤ ɤɥɟɬɤɟ (1,1), ɨɧɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɨɥɧɟɧɚ ɬɚɤ 
ɤɚɤ ɞɥɹ ɧɟɟ 0b /

1  , ɬɨɝɞɚ ɫɥɟɞɭɸɳɚɹ (2;2), ɩɨɦɟɫɬɢɦ ɜ ɧɟɟ ɝɪɭɡ 
 )b;amin(x /

2
/
222  .30)30;30min(   

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɜɟɪɲɟɧɨ, ɬɚɤ ɤɚɤ ɜɫɟ ɡɚɩɚɫɵ 
ɢɡɪɚɫɯɨɞɨɜɚɧɵ, ɚ ɜɫɟ ɩɨɬɪɟɛɧɨɫɬɢ ɭɞɨɜɥɟɬɜɨɪɟɧɵ. ɉɨɥɭɱɢɥɢ 
ɨɩɨɪɧɵɣ ɩɥɚɧ: 

                           

06000

003030

400400

X )0(     ;  

                   600260730530040340Z )0(   ɟɞ. 
ɉɪɨɜɟɪɹɟɦ ɩɥɚɧ ɧɚ ɜɵɪɨɠɞɟɧɧɨɫɬɶ. ɑɢɫɥɨ ɡɚɧɹɬɵɯ ɤɥɟɬɨɤ, 

ɪɚɜɧɨɟ 5, ɧɟ ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɧɝɨɦ ɦɚɬɪɢɰɵ 

                                        .61431nmr   
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɚɧ ɹɜɥɹɟɬɫɹ ɜɵɪɨɠɞɟɧɧɵɦ ɢ ɜ ɩɭɫɬɭɸ ɤɥɟɬɤɭ 

ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɬɚɪɢɮɨɦ ɩɨɫɬɚɜɢɦ ɮɢɤɬɢɜɧɭɸ ɡɚɝɪɭɡɤɭ «0», ɬɚɤ 
ɱɬɨɛɵ ɧɟ ɨɛɪɚɡɨɜɚɥɨɫɶ ɡɚɦɤɧɭɬɨɝɨ ɰɢɤɥɚ. 

ȼ ɤɥɟɬɤɭ (2;4) ɩɨɫɬɚɜɢɬɶ «0» ɧɟɥɶɡɹ, ɬ.ɤ. ɨɛɪɚɡɭɟɬɫɹ ɰɢɤɥ 
).4,2()4,1()2,1()2,2()4,2(   

ɉɨɷɬɨɦɭ ɜɵɛɢɪɚɟɦ ɞɥɹ ɮɢɤɬɢɜɧɨɣ ɡɚɝɪɭɡɤɢ ɤɥɟɬɤɭ (3;4). 
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ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ (4) ɞɥɹ ɩɥɚɧɚ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɦɟɬɨɞɚ 
ɩɨɬɟɧɰɢɚɥɨɜ 

Ɍɚɛɥɢɰɚ 4 

 1B  2B  3B  4B  i  

1A     40    40  01   

2A    30    30    42   

3A      60   “0”  03   

j      11      32      23      04    

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɩɨɬɟɧɰɢɚɥɵ ɞɥɹ ɡɚɧɹɬɵɯ ɤɥɟɬɨɤ: 
ɉɭɫɬɶ 01  , ɬɨɝɞɚ ;3CC 11221221   

                                   ;0CC 11441441   

Ⱦɚɥɟɟ  ;437CC 32322332   

;145CC 22112112   

;0CC 43433443   

.202CC 33333333   

Ɋɚɫɫɱɢɬɚɟɦ ɨɰɟɧɤɢ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ: 
;0710C111111   

;0420C133113   

;0824C233223   

;0004C244224   

;0310C311331   

.0830C322332   

Ⱥɧɚɥɢɡ ɩɥɚɧɚ )0(X  ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɧ ɧɟ ɨɩɬɢɦɚɥɟɧ. Ɉɰɟɧɤɚ 
024  , ɩɨɷɬɨɦɭ ɩɪɨɜɟɞɟɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɨɜ.  Ⱦɥɹ ɷɬɨɝɨ 

ɩɨɫɬɪɨɢɦ ɰɢɤɥ.  
Ȼɟɪɟɦ ɤɥɟɬɤɭ (2,4) ɢ ɫɨɫɬɚɜɥɹɟɦ ɰɢɤɥ, ɱɟɪɟɞɭɹ ɡɧɚɤɢ «+» ɢ «» 

(ɪɢɫ. 2). 
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ɇɨɜɵɣ ɨɩɨɪɧɵɣ ɩɥɚɧ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥ. 5. 
Ⱦɚɧɧɵɣ ɩɥɚɧ ɹɜɥɹɟɬɫɹ ɜɵɪɨɠɞɟɧɧɵɦ. ɋɬɚɜɢɦ «0» ɜ ɤɥɟɬɤɭ (3,4). 

Ɍɚɛɥɢɰɚ 5 

 1B  2B  3B  4B  i  

1A   70  10 01   

2A    30   30 02   

3A    60   «0» 03   

j      51      32      23      04    

Ɋɚɫɫɱɢɬɚɟɦ ɩɨɬɟɧɰɢɚɥɵ ɞɥɹ ɡɚɧɹɬɵɯ ɤɥɟɬɨɤ: 
;3CC 11221221   

;0CC 11441441   

;0CC 42422442   

;5CC 22112112   

;0CC 43433443   

.2CC 33333333   

Ɋɚɫɫɱɢɬɚɟɦ ɨɰɟɧɤɢ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ: 
;0750C111111   

;0420C133113   

;0730C222222   

;0820C233223   

;0350C311331   

.0830C322332   

ɉɨɥɭɱɟɧɧɵɣ ɩɥɚɧ )2(X  ɧɟ ɨɩɬɢɦɚɥɟɧ, ɨɰɟɧɤɚ 031  , ɩɨɷɬɨɦɭ 
ɩɪɨɜɟɞɟɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɨɜ. 

Ȼɟɪɟɦ ɤɥɟɬɤɭ (3,1) ɢ ɫɨɫɬɚɜɥɹɟɦ ɰɢɤɥ, ɱɟɪɟɞɭɹ ɡɧɚɤɢ «+» ɢ «» 

(ɪɢɫ. 3). 
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Ɉɩɨɪɧɵɣ ɩɥɚɧ )3(X  ɬɪɟɬɶɟɣ ɢɬɟɪɚɰɢɢ ɩɪɟɞɫɬɚɜɢɦ ɜ ɬɚɛɥ. 6. 
Ɍɚɛɥɢɰɚ 6 

 1B  2B  3B  4B  i  

1A      70  10  01   

2A  30   30  02   

3A  «0»  60   23   

j      51      32      43      04    

Ɋɚɫɫɱɢɬɚɟɦ ɩɨɬɟɧɰɢɚɥɵ ɞɥɹ ɡɚɧɹɬɵɯ ɤɥɟɬɨɤ: 
;3CC 11221221   

;0CC 11441441   

;0CC 42422442   

;5CC 22112112   

;253CC 13133113   

.4)2(2CC 33333333   

Ɋɚɫɫɱɢɬɚɟɦ ɨɰɟɧɤɢ ɫɜɨɛɨɞɧɵɯ ɤɥɟɬɨɤ: 
;0750C111111   

;0440C133113   

;0730C222222   

;0840C233223   

;0832C322332   

.0002C344334   

ɉɨɥɭɱɟɧɧɵɣ ɩɥɚɧ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ 

;

06000

300030

100700

XX *)3(
















   480260530370ZZ *)4(  ɟɞ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɪɚɧɫɩɨɪɬɧɵɟ ɢɡɞɟɪɠɤɢ ɫɨɫɬɚɜɥɹɸɬ 480 ɟɞ. 
ɑɟɬɜɟɪɬɵɣ ɩɨɬɪɟɛɢɬɟɥɶ ɹɜɥɹɟɬɫɹ ɮɢɤɬɢɜɧɵɦ, ɩɨɷɬɨɦɭ 10 ɟɞ. 

ɝɪɭɡɚ ɨɫɬɚɧɟɬɫɹ ɭ ɩɟɪɜɨɝɨ ɩɨɫɬɚɜɳɢɤɚ, ɚ 30 ɟɞ.  ɭ ɜɬɨɪɨɝɨ. 
 

3. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ ɫɬɭɞɟɧɬɚ 

ɉɨɫɬɚɜɳɢɤɢ ɬɨɜɚɪɚ – ɨɩɬɨɜɵɟ ɤɨɦɦɟɪɱɟɫɤɢɟ ɩɪɟɞɩɪɢɹɬɢɹ 
m21 A,...,A,A  ɢɦɟɸɬ ɡɚɩɚɫɵ ɬɨɜɚɪɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɤɨɥɢɱɟɫɬɜɟ 

m21 a,...,a,a  ɟɞ. ɢ ɪɨɡɧɢɱɧɵɟ ɬɨɪɝɨɜɵɟ ɩɪɟɞɩɪɢɹɬɢɹ n21 B,...,B,B   - 

ɩɨɞɚɥɢ ɡɚɹɜɤɢ ɧɚ ɡɚɤɭɩɤɭ ɬɨɜɚɪɨɜ ɜ ɨɛɴɟɦɚɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

7 3 4 0 

5 0 

3 8 2 0 

7 8 
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.b,...,b,b n21  Ɍɚɪɢɮɵ ɩɟɪɟɜɨɡɨɤ ɟɞɢɧɢɰɵ ɝɪɭɡɚ ɫ ɤɚɠɞɨɝɨ ɢɡ ɩɭɧɤɬɨɜ 
ɩɨɫɬɚɜɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɭɧɤɬɵ ɩɨɬɪɟɛɥɟɧɢɹ ɡɚɞɚɧɵ ɜ ɜɢɞɟ 
ɦɚɬɪɢɰɵ )n,1j;m,1i()C(C ij  . 

ɋɨɫɬɚɜɢɬɶ ɨɩɨɪɧɵɣ ɩɥɚɧ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɚ ɨɬ ɩɨɫɬɚɜɳɢɤɨɜ ɤ 
ɩɨɬɪɟɛɢɬɟɥɹɦ ɦɟɬɨɞɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɬɚɪɢɮɚ, ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɥɚɧ 
ɩɟɪɟɜɨɡɨɤ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ MS Excel. 

ȼɚɪɢɚɧɬ 1 

         

,380a

,210a
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,22a.76

4
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
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
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
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


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









482193

348162

425177

38112123

C . 

          ȼɚɪɢɚɧɬ 2 
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,260a

,310a

,190a.77

4

3
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1
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
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,500b
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
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




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









32146

54157

751628

1921238

C . 

ȼɚɪɢɚɧɬ 3 

      

,85a

,215a

,480a

,520a.78

4

3

2

1




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.505b

,250b

,115b

,430b

4

3

2

1
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
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

















45811

53197

74238

61185

C . 

ȼɚɪɢɚɧɬ 4 

     

,180a

,215a

,100a

,327a

,125a.79

5

4

3

2

1





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.300b

,127b

,220b

,350b

4
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2

1
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


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
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
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
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C . 

ȼɚɪɢɚɧɬ 5 
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,400a

,300a.80
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2

1
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



            

,290b
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ȼɚɪɢɚɧɬ 6 
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ȼɚɪɢɚɧɬ 7 
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1
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
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C . 

ȼɚɪɢɚɧɬ 8 
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C  

ȼɚɪɢɚɧɬ 9 
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,150b

135b
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5
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
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C . 

 

ȼɚɪɢɚɧɬ 10 

,162a

,85a
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,54a.85
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ȼɚɪɢɚɧɬ 11 
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ȼɚɪɢɚɧɬ 12 
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1
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
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ȼɚɪɢɚɧɬ 13 
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4

3

2

1
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


          

,235b

,110b
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4
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1
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



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C . 

ȼɚɪɢɚɧɬ 14 

,2600a
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,4000a

,3500a.89

4

3

2

1






            
,3550b

,4600b

,3000b
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2

1
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

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171914

172020

211523

C . 

ȼɚɪɢɚɧɬ 15 
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ȼɚɪɢɚɧɬ 16 
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ȼɚɪɢɚɧɬ 17 
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ȼɚɪɢɚɧɬ 18 
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ȼɚɪɢɚɧɬ 19 
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ȼɚɪɢɚɧɬ 20 
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C . 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ  
 

1. ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɞɚɱ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɬɢɩɚ. 

2. ɉɪɢ ɤɚɤɨɦ ɭɫɥɨɜɢɢ ɬɪɚɧɫɩɨɪɬɧɭɸ ɡɚɞɚɱɭ ɨɬɧɨɫɹɬ ɤ 
«ɡɚɤɪɵɬɨɦɭ» ɬɢɩɭ? 

3. Ʉɚɤɢɟ ɫɭɳɟɫɬɜɭɸɬ ɦɟɬɨɞɵ ɩɨɫɬɪɨɟɧɢɹ ɧɚɱɚɥɶɧɵɯ ɩɥɚɧɨɜ 
ɝɪɭɡɨɩɟɪɟɜɨɡɨɤ? 

4. Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɩɥɚɧ ɝɪɭɡɨɩɟɪɟɜɨɡɨɤ? 
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