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ɑȺɋɌɖ 3 

ɄɂȻȿɊȻȿɁɈɉȺɋɇɈɋɌɖ, ɁȺɓɂɌȺ ɂɇɎɈɊɆȺɐɂɂ, 
ɂɇɎɈɊɆȺɐɂɈɇɇȺə ɊȺɁȼȿȾɄȺ ȼ 
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ȼɜɟɞɟɧɢɟ 

ɂɡ ɚɧɚɥɢɡɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɨɞɯɨɞɨɜ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɧɬɟɣɧɟɪɚ ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɨɛɳɢɟ ɧɟɞɨɫɬɚɬɤɢ. Ɍɚɤɢɟ ɧɟɞɨɫɬɚɬɤɢ 
ɯɚɪɚɤɬɟɪɧɵ ɤɚɤ ɞɥɹ ɦɟɬɨɞɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ, ɬɚɤ ɢ ɤɨɫɜɟɧɧɨɝɨ 
ɜɫɬɪɚɢɜɚɧɢɹ, ɚ ɢɦɟɧɧɨ [1, 2, 3]: 

- ɜɢɡɭɚɥɶɧɵɟ ɢɫɤɚɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɜɧɨɫɹɬɫɹ ɜ ɢɡɨɛɪɚɠɟɧɢɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɜɫɬɪɚɢɜɚɧɢɹ; 

- ɧɢɡɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɫɬɪɨɟɧɧɵɯ ɞɚɧɧɵɯ ɤ ɚɬɚɤɭɸɳɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ, ɚ ɢɦɟɧɧɨ ɤɨɦɩɪɟɫɫɢɨɧɧɵɟ ɚɬɚɤɢ ɢ ɨɲɢɛɤɢ ɜ ɤɚɧɚɥɟ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. 

Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɜɵɹɜɥɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ ɩɨɞɯɨɞ, ɞɥɹ 
ɜɵɹɜɥɟɧɢɹ ɨɛɥɚɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɭɫɬɨɣɱɢɜɵ ɤ ɚɬɚɤɭɸɳɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ (ɜ ɤɚɱɟɫɬɜɟ ɦɨɞɟɥɢ ɚɬɚɤɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɢɫɤɪɟɬɧɨɟ ɤɨɫɢɧɭɫɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ (ȾɄɉ) ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɜɚɧɬɨɜɚɧɢɹ). Ɂɞɟɫɶ ɩɨɞ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɨɛɥɚɫɬɟɣ 
ɩɨɧɢɦɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ: ɟɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɬɚɤɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
(ɤɨɦɩɪɟɫɫɢɨɧɧɚɹ ɚɬɚɤɚ ȾɄɉ ɫ ɤɜɚɧɬɨɜɚɧɢɟɦ) ɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛɥɚɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ ɨɫɬɚɸɬɫɹ ɧɟ 

ɢɡɦɟɧɟɧɧɵɦɢ, ɬɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɛɥɚɫɬɶ ɢɡɨɛɪɚɠɟɧɢɹ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ 
ɬɚɤɢɟ ɷɥɟɦɟɧɬɵ, ɧɚɡɵɜɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɣ ɤ ɚɬɚɤɭɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ. 

ɋɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɨɣɱɢɜɵɯ ɨɛɥɚɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ 

ɫɬɨɣɤɨɫɬɶ ɜɫɬɪɨɟɧɧɵɯ ɞɚɧɧɵɯ ɤ ɚɬɚɤɚɦ, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɭɜɟɥɢɱɢɬɶ 
ɡɧɚɱɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɚɜɢɥɶɧɨɝɨ ɢɡɴɹɬɢɹ ɜɫɬɪɨɟɧɧɵɯ ɞɚɧɧɵɯ ɜ ɭɫɥɨɜɢɹɯ 
ɧɚɥɢɱɢɹ ɚɬɚɤ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɧɟɩɨɞɜɟɪɠɟɧɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɬɚɤɢɯ 
ɨɛɥɚɫɬɟɣ ɤ ɜɨɡɞɟɣɫɬɜɢɹɦ ɩɨɡɜɨɥɢɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɟ 
ɜɫɬɪɚɢɜɚɧɢɟ ɩɭɬɟɦ ɦɢɧɢɦɚɥɶɧɨɣ ɦɨɞɢɮɢɤɚɰɢɢ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 
ɨɬɪɚɡɢɬɶɫɹ ɧɚ ɤɨɥɢɱɟɫɬɜɟ ɜɧɨɫɢɦɵɯ ɢɫɤɚɠɟɧɢɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɫɬɪɚɢɜɚɧɢɹ. 
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Ɂɧɚɱɢɬ, ɰɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɩɨɞɯɨɞɚ ɞɥɹ 
ɜɵɹɜɥɟɧɢɹ ɨɛɥɚɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɬɟɧɰɢɚɥɶɧɨ ɭɫɬɨɣɱɢɜɵɯ ɤ 
ɤɨɦɩɪɟɫɫɢɨɧɧɵɦ ɚɬɚɤɚɦ ɧɚ ɨɫɧɨɜɟ ȾɄɉ.  

 

1. Ɇɟɯɚɧɢɡɦ ɜɵɹɜɥɟɧɢɹ ɨɛɥɚɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ, ɭɫɬɨɣɱɢɜɵɯ ɤ 
ɚɬɚɤɭɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ  

Ⱦɥɹ ɰɢɮɪɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɧɚɢɛɨɥɟɟ ɩɨɥɟɡɧɨɣ ɫɟɦɚɧɬɢɱɟɫɤɨɣ 
ɧɚɝɪɭɡɤɨɣ ɨɛɥɚɞɚɸɬ ɤɨɧɬɭɪɵ ɨɛɴɟɤɬɨɜ [4]. Ʉɨɧɬɭɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɥɢɧɢɢ, ɤɨɬɨɪɵɟ ɩɪɨɯɨɞɹɬ ɧɚ ɝɪɚɧɢɰɚɯ ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ. ɗɥɟɦɟɧɬɵ 

}{ j,iz  ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ, ɡɧɚɱɟɧɢɹ 
ɤɨɬɨɪɵɯ ɧɟ ɩɪɟɜɵɲɚɸɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɨɪɨɝɚ, ɮɨɪɦɢɪɭɸɬ ɨɞɧɨɪɨɞɧɵɟ 
ɨɛɥɚɫɬɢ. ɗɬɨ ɡɚɞɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɟɦ: 

lzz minmax  , 

ɝɞɟ maxz  - ɷɥɟɦɟɧɬ ɨɛɥɚɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ ɧɚɢɛɨɥɶɲɢɦ 
ɡɧɚɱɟɧɢɟɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɥɟɞɭɸɳɟɝɨ ɜɵɪɚɠɟɧɢɹ: 

}{ j,i
xi1

max zmaxz


 , y,1j ; 

minz  - ɷɥɟɦɟɧɬ ɨɛɥɚɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ ɧɚɢɦɟɧɶɲɢɦ 
ɡɧɚɱɟɧɢɟɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɮɨɪɦɭɥɵ: 

}{ j,i
xi1

min zminz


 , y,1j ; 

l  - ɩɨɪɨɝ ɨɩɪɟɞɟɥɟɧɢɹ ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ. 
ɋɭɳɟɫɬɜɭɸɳɢɟ ɤɨɦɩɪɟɫɫɢɨɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɫɨɤɪɚɳɟɧɢɹ ɢɡɛɵɬɨɱɧɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɣ (ɩɫɢɯɨɜɢɡɭɚɥɶɧɨɣ, 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ, ɫɬɪɭɤɬɭɪɧɨɣ, ɤɨɦɛɢɧɚɬɨɪɧɨɣ). ɉɪɢ ɷɬɨɦ ɦɟɬɨɞɵ 
ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɭɫɬɪɚɧɟɧɢɟ ɢɡɛɵɬɨɱɧɨɫɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɜɧɟɫɟɧɢɟɦ 
ɧɚɢɦɟɧɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɫɤɚɠɟɧɢɣ, ɬ.ɟ. ɫɨɯɪɚɧɟɧɢɹ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ 
ɢɡɨɛɪɚɠɟɧɢɹ [4]. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ ɱɟɥɨɜɟɱɟɫɤɨɝɨ 
ɡɪɟɧɢɹ ɤ ɢɫɤɚɠɟɧɢɹɦ, ɤɨɦɩɪɟɫɫɢɨɧɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɧɟ ɜɧɨɫɢɬ 
ɢɫɤɚɠɟɧɢɹ ɜ ɫɟɦɚɧɬɢɱɟɫɤɢ ɡɧɚɱɢɦɵɟ ɞɥɹ ɡɪɟɧɢɹ ɨɛɥɚɫɬɢ [5]. Ɂɧɚɱɢɬ, ɞɥɹ 
ɜɵɹɜɥɟɧɢɹ ɨɛɥɚɫɬɟɣ, ɭɫɬɨɣɱɢɜɵɯ ɤ ɤɨɦɩɪɟɫɫɢɨɧɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ 
ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɵ ɜɵɞɟɥɟɧɢɹ ɤɨɧɬɭɪɨɜ ɢɡɨɛɪɚɠɟɧɢɹ, ɞɥɹ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɫɬɟɝɚɧɨɝɪɚɢɮɱɟɫɤɨɝɨ ɜɫɬɪɚɢɜɚɧɢɹ.  

Ʉɨɧɬɭɪɵ ɢɡɨɛɪɚɠɟɧɢɹ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ ɝɪɚɧɢɰɚɯ ɨɞɧɨɪɨɞɧɵɯ 
ɨɛɥɚɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ. Ⱦɥɹ ɬɨɝɨ ɱɬɨ ɛɵ ɨɩɪɟɞɟɥɢɬɶ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ 
ɷɥɟɦɟɧɬɨɜ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɤ ɨɞɧɨɪɨɞɧɨɣ 
ɨɛɥɚɫɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɩɪɨɜɟɪɤɨɣ ɧɚɥɢɱɢɹ ɤɨɧɬɭɪɚ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɣ: 

- ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɡɨɛɪɚɠɟɧɢɹ j,iz  ɤ ɨɞɧɨɪɨɞɧɨɣ ɨɛɥɚɫɬɢ 
ɡɚɞɚɟɬɫɹ ɭɫɥɨɜɢɟɦ  

lzz 1j,1ij,i    , ɝɞɟ x,1i ; y,1j ; 
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- ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɢɡɨɛɪɚɠɟɧɢɹ j,iz  ɤ ɫɨɫɟɞɧɟɣ 
ɨɞɧɨɪɨɞɧɨɣ ɨɛɥɚɫɬɢ (ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɧɬɭɪɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟɦ 
ɭɫɥɨɜɢɹ 

lzz 1j,1ij,i    , ɝɞɟ x,1i ; y,1j . 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɢ ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ɩɪɚɤɬɢɤɟ ɩɨɞɯɨɞɵ 
ɜɵɹɜɥɟɧɢɹ ɤɨɧɬɭɪɨɜ ɹɜɥɹɸɬɫɹ ɝɪɚɞɢɟɧɬɧɵɟ ɦɟɬɨɞɵ. Ƚɪɚɞɢɟɧɬɧɵɟ ɦɟɬɨɞɵ 
ɨɫɧɨɜɚɧɵ ɧɚ ɨɩɪɟɞɟɥɟɧɢɢ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɦɚɫɫɢɜɚ ɡɧɚɱɟɧɢɹ ɭɜɟɥɢɱɟɧɢɹ 
ɹɪɤɨɫɬɢ (ɝɪɚɞɢɟɧɬɚ) ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɢɯ ɧɚɢɛɨɥɶɲɟɝɨ ɢɡɦɟɧɟɧɢɹ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɨɩɪɟɞɟɥɟɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɝɪɚɞɢɟɧɬɚ ɹɪɤɨɫɬɢ, 
ɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɞɟɥɟɧɢɹ ɧɚ ɩɨɪɨɝɢ (ɭɪɨɜɧɢ). 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨɢɫɤɚ ɤɨɧɬɭɪɨɜ ɹɜɥɹɟɬɫɹ 
ɨɛɪɚɛɨɬɤɚ ɢɡɨɛɪɚɠɟɧɢɹ Z  ɫɤɨɥɶɡɹɳɟɣ ɦɚɫɤɨɣ K . Ɇɚɫɤɚ K  ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɤɜɚɞɪɚɬɧɭɸ ɦɚɬɪɢɰɭ ɫ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ }k{ . ɉɪɨɰɟɫɫ ɨɛɪɚɛɨɬɤɢ 
ɢɡɨɛɪɚɠɟɧɢɹ Z  ɧɚ ɨɫɧɨɜɟ ɦɚɬɪɢɰɵ K  ɧɚɡɵɜɚɟɬɫɹ ɮɢɥɶɬɪɚɰɢɟɣ ɢɥɢ 
ɦɚɫɤɢɪɨɜɚɧɢɟɦ ɢ ɡɚɞɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɮɭɧɤɰɢɨɧɚɥɨɦ )(f   (ɪɢɫ. 1): 

)K,Z(fM  , 

ɝɞɟ M - ɢɡɨɛɪɚɠɟɧɢɟ, ɩɨɥɭɱɟɧɧɨɟ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ Z  ɧɚ 
ɨɫɧɨɜɟ ɦɚɫɤɢ K . 

ɉɪɨɰɟɫɫ ɮɢɥɶɬɪɚɰɢɢ ɨɫɧɨɜɚɧ ɧɚ ɩɨɫɬɟɩɟɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɦ 
ɩɟɪɟɦɟɳɟɧɢɢ ɦɚɫɤɢ ɮɢɥɶɬɪɚ ɨɬ ɷɥɟɦɟɧɬɚ ɤ ɷɥɟɦɟɧɬɭ ɢɡɨɛɪɚɠɟɧɢɹ. ɂɡ 
ɚɧɚɥɢɡɚ ɪɢɫ. 1 ɜɢɞɧɨ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɷɥɟɦɟɧɬɚ j,im  (ɨɬɤɥɢɤɚ ɮɢɥɶɬɪɚɰɢɢ) 
ɜɵɱɢɫɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɧɚɱɟɧɢɣ ɩɪɟɞɵɞɭɳɢɯ ɢ ɩɨɫɥɟɞɭɸɳɢɯ 
ɷɥɟɦɟɧɬɨɜ ɜ ɞɜɭɦɟɪɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɡɧɚɱɟɧɢɟ ɷɥɟɦɟɧɬɚ j,im  ɢɡɨɛɪɚɠɟɧɢɹ M , 

ɩɨɥɭɱɟɧɧɨɝɨ ɜɪɟɡɭɥɶɬɚɬɟ ɦɚɫɤɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

kzm
1

1i

,

1i

1i

j,i  









, 

ɢɥɢ 

  0,1j,1i1,11j,1i1,01j,i1,11j,1ij,i kzkzkzkzm  

1,11j,1i1,01j,i1,11j,1i0,1j,1i0,0j,i kzkzkzkzkz   , 

ɢɥɢ 

  0,1j,1i1,11j,1i1,01j,i1,11j,1ij,i kzkzkzkzm  

1,11j,1i1,01j,i1,11j,1i0,1j,1i0,0j,i kzkzkzkzkz   . 

ȼ ɤɚɱɟɫɬɜɟ ɦɟɬɨɞɚ ɜɵɞɟɥɟɧɢɹ ɤɨɧɬɭɪɨɜ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɟɪɚɬɨɪ ɋɨɛɟɥɹ. Ⱦɚɧɧɵɣ ɨɩɟɪɚɬɨɪ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɩɪɚɤɬɢɤɟ, ɢ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

2
j

2
ij,i GGm  ; 
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j,ij,ijjj,ij,iii m

121

000

121

mKG;m

101

202

101

mKG 









































 , 

ɝɞɟ iK ɢ jK - ɨɩɟɪɚɬɨɪɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɪɚɳɟɧɢɹ ɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɚ 
ɢɡɨɛɪɚɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɢ ɜɟɪɬɢɤɚɥɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

iG  ɢ jG  - ɛɥɨɤɢ ɢɡɨɛɪɚɠɟɧɢɹ, ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɤɨɬɨɪɨɝɨ ɫɨɞɟɪɠɢɬ 
ɩɪɢɛɥɢɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɢɡɜɨɞɧɵɯ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɢ ɜɟɪɬɢɤɚɥɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɪɟɚɥɢɡɚɰɢɢ ɮɢɥɶɬɪɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ 

ɫɤɨɥɶɡɹɳɟɣ ɦɚɫɤɢ 

 

Ⱦɥɹ ɦɚɫɤɢ ɋɨɛɟɥɹ K  ɪɚɡɦɟɪɧɨɫɬɶɸ 3ɯ3 ɷɥɟɦɟɧɬɚ, ɤɨɬɨɪɚɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1, ɡɧɚɱɟɧɢɟ ɷɥɟɦɟɧɬɚ j,im  ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɫɥɟ 
ɦɚɫɤɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɚ ɨɫɧɨɜɟ ɮɨɪɦɭɥɵ ɜ ɥɢɧɟɣɧɨɦ ɜɢɞɟ, ɚ 
ɢɦɟɧɧɨ: 

 

1j,1iz   j,1iz   1j,1iz 
 

1j,iz   j,iz  1j,iz   

1j,1iz   j,1iz   1j,1iz 
 

 

)1,1(k   )0,1(k   )1,1(k 
 

)1,0(k   )0,0(k  )1,0(k 
 

)1,1(k   )0,1(k  )1,1(k 
 

Ɇɚɫɤɚ K  ɂɡɨɛɪɚɠɟɧɢɟ Z 

 

ɂɡɨɛɪɚɠɟɧɢɟ M , ɩɨɥɭɱɟɧɧɨɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɦɚɫɤɢɪɨɜɚɧɢɹ 

 

   

 
j,im   

   

 

kzm
1

1i

,

1i

1i

j,i  









 

Ɇɚɫɤɢɪɨɜɚɧɢɟ 

(ɮɢɥɶɬɪɚɰɢɹ) 
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2
j

2
ij,i GGm  , ɝɞɟ 

)zz2z()zz2z(G 1j,1ij,1i1j,1i1j,1ij,1i1j,1ii   ; 

)zz2z()zz2z(G 1j,1i1j,i1j,1i1j,1i1j,i1j,1ij   . 

Ɋɚɫɫɦɨɬɪɢɦ ɪɨɛɨɬɭ ɨɩɟɪɚɬɨɪɚ ɋɨɛɟɥɹ K  ɧɚ ɩɪɢɦɟɪɟ ɦɚɫɤɢɪɨɜɚɧɢɹ 
(ɮɢɥɶɬɪɚɰɢɢ) ɢɡɨɛɪɚɠɟɧɢɹ Z  ɪɚɡɦɟɪɧɨɫɬɶ 66  ɷɥɟɦɟɧɬɨɜ (ɪɢɫ. 2). 

 
Ɋɢɫ. 2. ɂɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɞɜɭɦɹ ɨɞɧɨɪɨɞɧɵɦɢ ɨɛɥɚɫɬɹɦɢ 

 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɞɥɹ ɢɡɨɛɪɚɠɟɧɢɹ Z  

121120200204202201

124120202201204202

120121204201204204

121123201201203203

122121200200203201

121120204201201200

Z  . 

      

    

    

    

    

    

  

  

  

  

  

6  

6y   

Ɉɞɧɨɪɨɞɧɚɹ ɨɛɥɚɫɬɶ 1 Ɉɞɧɨɪɨɞɧɚɹ ɨɛɥɚɫɬɶ 2 

Ʉɨɧɬɭɪ 

(ɝɪɚɧɢɰɚ ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ) 

ɂɡɨɛɪɚɠɟɧɢɟ Z  
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ȼɵɱɢɫɥɢɦ ɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɫɥɟ ɦɚɫɤɢɪɨɜɚɧɢɹ 
(ɡɧɚɱɟɧɢɟ ɨɬɤɥɢɤɨɜ ɦɚɫɤɢɪɨɜɚɧɢɹ) ɫ ɫɥɟɞɭɸɳɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ: 

1. 1i   ɢ 1j . 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɟɫɬɶ ɨɫɨɛɟɧɧɨɫɬɶ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɚ 1,1m  

ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɫɥɟ ɦɚɫɤɢɪɨɜɚɧɢɹ. ɍɱɢɬɵɜɚɹ, ɱɬɨ ɷɥɟɦɟɧɬɵ ɥɟɜɟɟ ɢ ɜɵɲɟ 
1,1z  ɨɬɫɭɬɫɬɜɭɸɬ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɦɚɫɤɢ ɨɧɢ ɡɚɦɟɧɹɸɬɫɹ 

ɧɭɥɹɦɢ ɥɢɛɨ ɡɚɦɟɧɹɸɬɫɹ ɡɧɚɱɟɧɢɹɦɢ ɫɨɫɟɞɧɢɯ ɷɥɟɦɟɧɬɨɜ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ 
ɤɪɚɹ ɢɡɨɛɪɚɠɟɧɢɹ ɛɭɞɭɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɤɚɤ ɤɨɧɬɭɪɵ. ɉɨɷɬɨɦɭ ɩɪɢ 
ɜɵɱɢɫɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ ɧɚ ɤɪɚɹɯ ɢɡɨɛɪɚɠɟɧɢɹ, ɧɟɞɨɫɬɚɸɳɢɟ ɷɥɟɦɟɧɬɵ 
ɛɭɞɭɬ ɞɨɩɨɥɧɹɬɶɫɹ ɡɧɚɱɟɧɢɹɦɢ ɫɨɫɟɞɧɢɯ ɩɢɤɫɟɥɟɣ. Ɍɨɝɞɚ ɷɥɟɦɟɧɬ 1,1m  

ɛɭɞɟɬ ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɟ: 
7GGm 2

j
2
i1,1  ; 

5)2012002200()2032012201(G i  ; 

5)2012002200()2032012201(G j  . 

2. 4i   ɢ 4j  . 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɷɥɟɦɟɧɬ 4,4z  ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɪɚɧɢɰɟ ɞɜɭɯ ɨɛɥɚɫɬɟɣ, ɚ 
ɷɥɟɦɟɧɬ 4,4m  ɩɪɢɦɟɬ ɫɥɟɞɭɸɳɟɟ ɡɧɚɱɟɧɢɟ: 

774)319(706GGm 222
j

2
i1,1  ; 

706)1232012201()1202022201(G i  ; 

319)2012012201()1201212123(G j  . 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɨɩɟɪɚɬɨɪɚ ɋɨɛɟɥɹ K  ɤ ɢɡɨɛɪɚɠɟɧɢɸ Z  

ɩɨɥɭɱɟɧɚ ɦɚɫɤɢ M , ɷɥɟɦɟɧɬɵ j,im  ɤɨɬɨɪɨɣ ɩɪɢɧɢɦɚɸɬ ɫɥɟɞɭɸɳɢɟ 
ɡɧɚɱɟɧɢɹ: 

11315333887

83193266412

53243207102

6318317111110

53173187712

5327322747

Z  . 

ɇɚ ɪɢɫ. 3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɚɫɤɚ M  ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ Z . 

ɂɡ ɚɧɚɥɢɡɚ ɡɧɚɱɟɧɢɣ ɦɚɫɤɢ M  ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 
1. ɗɥɟɦɟɧɬɵ j,im  ɦɚɫɤɢ M , ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɷɥɟɦɟɧɬɚɦ j,iz  

ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ Z , ɩɪɢɧɢɦɚɸɬ ɦɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ. 
2. Ɂɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ j,im , ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɝɪɚɧɢɰɟ ɨɞɧɨɪɨɞɧɵɯ 

ɨɛɥɚɫɬɟɣ, ɩɪɢɧɢɦɚɸɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɩɥɚɜɚɸɳɟɣ ɦɚɫɤɢ ɋɨɛɟɥɹ ɩɨɡɜɨɥɹɟɬ 
ɜɵɞɟɥɢɬɶ ɤɨɧɬɭɪɵ ɨɛɴɟɤɬɨɜ ɧɚ ɝɪɚɧɢɰɚɯ ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ. 
ɉɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɫɫɦɨɬɪɟɧɧɭɸ ɬɟɯɧɨɥɨɝɢɸ ɞɥɹ ɜɵɹɜɥɟɧɢɹ 
ɨɛɥɚɫɬɟɣ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɦ 
ɜɫɬɪɚɢɜɚɧɢɢ. 

 
Ɋɢɫ. 3. Ɇɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ  

ɨɩɟɪɚɬɨɪɚ ɋɨɛɟɥɹ 

 

2. ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɧɬɭɪɨɜ ɢɡɨɛɪɚɠɟɧɢɣ 
ɪɚɡɥɢɱɧɨɣ ɧɚɫɵɳɟɧɧɨɫɬɢ ɤ ɚɬɚɤɭɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ 

ɉɪɨɜɟɪɤɭ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɬɭɪɨɜ ɢɡɨɛɪɚɠɟɧɢɹ ɤ 
ɞɢɫɤɪɟɬɧɨɦɭ ɤɨɫɢɧɭɫɧɨɦɭ ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɧɚ 
ɨɫɧɨɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚ. ɋɭɬɶ ɷɤɫɩɟɪɢɦɟɧɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɰɟɧɤɢ 
ɜɢɡɭɚɥɶɧɵɯ ɢɫɤɚɠɟɧɢɣ ɦɚɫɨɤ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɢɡɨɛɪɚɠɟɧɢɣ, 
ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɨɞɜɟɪɠɟɧɵ ɞɢɫɤɪɟɬɧɨɦɭ ɤɨɫɢɧɭɫɧɨɦɭ ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ ɫ 
ɪɚɡɥɢɱɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɜɚɧɬɨɜɚɧɢɹ. ɋɯɟɦɚɬɢɱɧɨ ɷɬɚɩɵ 
ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 4. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɫɥɟɞɭɟɦɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ: 
1. ɋɢɥɶɧɨɧɚɫɵɳɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɪɢɫ. 5. 

      

    

    

    

    

    

  

  

  

  

  

6  

6y   

ȼɵɞɟɥɟɧɧɵɣ ɤɨɧɬɭɪ ɧɚ ɝɪɚɧɢɰɟ 

 ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ 

Ɇɚɫɤɚ M  
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2.ɋɪɟɞɧɟɧɚɫɵɳɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɪɢɫ. 6. 

3. ɋɥɚɛɨɧɚɫɵɳɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɪɢɫ. 7. 
 

 
Ɋɢɫ 4. ɗɬɚɩɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɜɵɹɜɥɟɧɢɸ ɭɫɬɨɣɱɢɜɵɯ 

 ɨɛɥɚɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ 

 

 
Ɋɢɫ. 5. ɋɢɥɶɧɨɧɚɫɵɳɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ 

 

         
Ɋɢɫ. 6. ɋɪɟɞɧɟɧɚɫɵɳɟɧɧɨɟ                     Ɋɢɫ. 7. ɋɥɚɛɨɧɚɫɵɳɟɧɧɨɟ  

ɢɡɨɛɪɚɠɟɧɢɟ                                        ɢɡɨɛɪɚɠɟɧɢɟ 

ɂɫɯɨɞɧɨɟ 
ɢɡɨɛɪɚɠɟɧɢɟ 

Ⱦɢɫɤɪɟɬɧɨɟ ɤɨɫɢɧɭɫɧɨɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

ɫ ɤɜɚɧɬɨɜɚɧɢɟɦ  

Ɇɚɫɤɢɪɨɜɚɧɢɟ 

ɢɫɯɨɞɧɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ 

 

Ɉɛɪɚɬɧɨɟ ɤɜɚɧɬɨɜɚɧɢɟ 

ɢ ɞɢɫɤɪɟɬɧɨɟ 
ɤɨɫɢɧɭɫɧɨɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

Ɇɚɫɤɢɪɨɜɚɧɢɟ 

ɢɡɨɛɪɚɠɟɧɢɹ 

ɩɨɫɥɟ ȾɄɉ 

 

 

 

 

 

Ⱥɬɚɤɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɋɪɚɜɧɟɧɢɟ ɦɚɫɨɤ 
ɢɫɯɨɞɧɨɝɨ ɢ 

ɩɪɟɨɛɪɚɡɨɜɚɧɧɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ 
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Ɋɚɫɫɦɨɬɪɢɦ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɞɥɹ ɫɥɚɛɨɧɚɫɵɳɟɧɧɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ ɪɢɫ. 7. Ⱦɥɹ ɞɚɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɞɢɫɤɪɟɬɧɨɟ 
ɤɨɫɢɧɭɫɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɜɚɧɬɨɜɚɧɢɹ 

20,10,5,2,1q  . ɇɚ ɪɢɫ. 8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɤ ɢɫɯɨɞɧɨɦɭ ɫɥɚɛɨɧɚɫɵɳɟɧɧɨɦɭ ɢɡɨɛɪɚɠɟɧɢɸ 
ɞɢɫɤɪɟɬɧɨɝɨ ɤɨɫɢɧɭɫɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ 
ɤɜɚɧɬɨɜɚɧɢɹ. 

 

ɜ) 5q   
 

ɝ) 10q   
 

ɞ) 20q   

Ɋɢɫ. 8. ɋɥɚɛɨɧɚɫɵɳɟɧɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ȾɄɉ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɜɚɧɬɨɜɚɧɢɹ 

 

ɂɡ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɪɢɫ. 8 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 
ɚɬɚɤɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ (ȾɄɉ ɢ ɤɜɚɧɬɨɜɚɧɢɹ) ɜɧɨɫɢɬ ɜɢɡɭɚɥɶɧɵɟ 
ɢɫɤɚɠɟɧɢɹ ɜ ɢɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ. ɋɢɥɶɧɟɟ ɜɫɟɝɨ ɜɢɡɭɚɥɶɧɵɟ ɢɫɤɚɠɟɧɢɹ 
ɩɪɨɹɜɥɹɸɬɫɹ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɤɨɬɨɪɨɟ ɩɨɥɭɱɟɧɨ ɩɨɫɥɟ ȾɄɉ ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɤɜɚɧɬɨɜɚɧɢɹ 20q  . 

 
ɚ) 1q   

 
ɛ) 2q   
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Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɦɚɫɤɢɪɨɜɚɧɢɟ ɢɡɨɛɪɚɠɟɧɢɣ ɩɨɫɥɟ 
ɚɬɚɤɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱦɚɧɧɵɣ ɷɬɚɩ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɪɢɦɟɧɟɧɢɟ 
ɩɥɚɜɚɸɳɟɝɨ ɨɩɟɪɚɬɨɪɚ ɋɨɛɟɥɹ ɤ ɤɚɠɞɨɦɭ ɷɥɟɦɟɧɬɭ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɥɚɛɨɧɚɫɵɳɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɫɥɟ ɞɢɫɤɪɟɬɧɨɝɨ 
ɤɨɫɢɧɭɫɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫ ɤɜɚɧɬɨɜɚɧɢɟɦ. ɂɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ 
ɩɨɫɥɟ ɦɚɫɤɢɪɨɜɚɧɢɹ (ɜɵɞɟɥɟɧɢɹ ɤɨɧɬɭɪɨɜ ɢɡɨɛɪɚɠɟɧɢɣ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫ. 9. 

 

ɚ) ɦɚɫɤɚ ɢɫɯɨɞɧɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ 

 

ɛ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨɫɥɟ ȾɄɉ ɫ 

ɤɜɚɧɬɨɜɚɧɢɟɦ 1q   

 

ɜ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨɫɥɟ ȾɄɉ ɫ 

ɤɜɚɧɬɨɜɚɧɢɟɦ 2q   

 

ɜ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨɫɥɟ ȾɄɉ ɫ 

ɤɜɚɧɬɨɜɚɧɢɟɦ 5q   

 

ɛ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨɫɥɟ ȾɄɉ ɫ 

ɤɜɚɧɬɨɜɚɧɢɟɦ 10q   

 

ɛ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨɫɥɟ ȾɄɉ ɫ 

ɤɜɚɧɬɨɜɚɧɢɟɦ 20q   

Ɋɢɫ. 9. Ɇɚɫɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɨɩɟɪɚɬɨɪɚ 
ɋɨɛɟɥɹ ɤ ɢɡɨɛɪɚɠɟɧɢɹɦ ɩɨɫɥɟ ɚɬɚɤɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

 

ɂɡ ɚɧɚɥɢɡɚ ɦɚɫɨɤ, ɩɨɥɭɱɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɨɩɟɪɚɬɨɪɚ 
ɋɨɛɟɥɹ ɤ ɢɡɨɛɪɚɠɟɧɢɹɦ ɧɚ ɪɢɫ. 8, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

1) ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɚɫɤɢɪɨɜɚɧɢɹ ɜɵɞɟɥɹɸɬɫɹ ɤɨɧɬɭɪɵ ɧɚ ɝɪɚɧɢɰɚɯ 
ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ; 

2) ɜɢɡɭɚɥɶɧɚɹ ɨɰɟɧɤɚ ɦɚɫɨɤ ɢɡɨɛɪɚɠɟɧɢɣ ɩɨɫɥɟ ɚɬɚɤɭɸɳɟɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɡɜɨɥɹɟɬ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɤɨɧɬɭɪɵ ɨɛɴɟɤɬɨɜ ɧɟ ɢɦɟɸɬ 
ɡɧɚɱɢɬɟɥɶɧɵɯ ɜɢɡɭɚɥɶɧɵɯ ɢɫɤɚɠɟɧɢɣ; 
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3) ɤɨɧɬɭɪɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɚɫɤɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ 
ɩɨɫɥɟ ɚɬɚɤɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɨɛɥɚɞɚɸɬ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɞɢɫɤɪɟɬɧɨɦɭ 
ɤɨɫɢɧɭɫɧɨɦɭ ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ ɫ ɤɜɚɧɬɨɜɚɧɢɟɦ.  

Ɍɟɩɟɪɶ ɪɚɫɫɦɨɬɪɢɦ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɞɥɹ 
ɫɪɟɞɧɟɧɚɫɵɳɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. ɂɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɪɢɦɟɧɟɧɢɹ ɞɢɫɤɪɟɬɧɨɝɨ ɤɨɫɢɧɭɫɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɤ ɢɫɯɨɞɧɨɦɭ 
ɢɡɨɛɪɚɠɟɧɢɸ (ɪɢɫ. 6) ɫ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɜɚɧɬɨɜɚɧɢɹ 20,10,5,2,1q   

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 10. 

 

 

 

 

 

 

ɜ) 5q   

 

ɝ) 10q    

ɞ) 20q   

Ɋɢɫ. 10. ɋɪɟɞɧɟɧɚɫɵɳɟɧɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ȾɄɉ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɜɚɧɬɨɜɚɧɢɹ 

 

ɂɡ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɣ ɧɚ ɪɢɫ. 10 ɫɥɟɞɭɟɬ, ɱɬɨ ȾɄɉ ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɜɚɧɬɨɜɚɧɢɹ ɜɧɨɫɢɬ ɜɢɡɭɚɥɶɧɵɟ ɢɫɤɚɠɟɧɢɹ ɜ 
ɢɡɨɛɪɚɠɟɧɢɟ. ɇɚɢɦɟɧɟɟ ɡɚɦɟɬɧɵ ɢɫɤɚɠɟɧɢɹ ɞɥɹ ɢɡɨɛɪɚɠɟɧɢɹ ɚ), 
ɩɨɥɭɱɟɧɧɨɝɨ ɜ ɫɥɟɞɫɬɜɢɢ ȾɄɉ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɤɜɚɧɬɨɜɚɧɢɹ 1q  , ɢ 
ɧɚɨɛɨɪɨɬ ɧɚɢɛɨɥɟɟ ɜɢɡɭɚɥɶɧɨ ɡɚɦɟɬɧɵ ɢɫɤɚɠɟɧɢɹ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɞ), 
ɤɨɬɨɪɨɟ ɩɨɥɭɱɟɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ȾɄɉ ɫ 20q  . 

Ⱦɥɹ ɜɢɡɭɚɥɶɧɨɣ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɧɬɭɪɨɜ ɢɡɨɛɪɚɠɟɧɢɣ ɩɨɫɥɟ 
ȾɄɉ, ɫɪɚɜɧɢɦ ɪɟɡɭɥɶɬɚɬɵ ɦɚɫɤɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɨɩɟɪɚɬɨɪɚ ɋɨɛɟɥɹ ɞɥɹ 
ɫɪɟɞɧɟɧɚɫɵɳɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɫɥɟ ɚɬɚɤɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱦɥɹ 
ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɢɬɶ ɦɚɫɤɢɪɨɜɚɧɢɟ ɧɚ ɨɫɧɨɜɟ ɨɩɟɪɚɬɨɪɚ ɋɨɛɟɥɹ 

 

ɚ) 1q   

 

ɛ) 2q   
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ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɤ ɤɚɠɞɨɦɭ ɢɡ ɢɡɨɛɪɚɠɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫ. 10. ȼ 
ɷɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɚɬɚɤɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɛɭɞɟɬ ɢɫɤɚɠɚɬɶ ɡɧɚɱɟɧɢɹ 
ɷɥɟɦɟɧɬɨɜ ɧɚ ɝɪɚɧɢɰɚɯ ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ, ɬɨ ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ 
ɦɚɫɨɤ ɩɨɡɜɨɥɢɬ ɜɵɹɜɢɬɶ ɜɢɡɭɚɥɶɧɵɟ ɢɫɤɚɠɟɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɦɚɫɤɢɪɨɜɚɧɢɹ ɫɪɟɞɧɟɧɚɫɵɳɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɫɥɟ 
ɚɬɚɤɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɜɚɧɬɨɜɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 11. 

 

ɚ) ɦɚɫɤɚ ɢɫɯɨɞɧɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ 

 

ɛ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨɫɥɟ ȾɄɉ ɫ 

ɤɜɚɧɬɨɜɚɧɢɟɦ 1q   

 

ɜ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨɫɥɟ ȾɄɉ ɫ 

ɤɜɚɧɬɨɜɚɧɢɟɦ 2q   

 

ɜ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨɫɥɟ ȾɄɉ ɫ 

ɤɜɚɧɬɨɜɚɧɢɟɦ 5q   

 

ɛ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨɫɥɟ ȾɄɉ ɫ 

ɤɜɚɧɬɨɜɚɧɢɟɦ 10q   

 

ɛ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨɫɥɟ ȾɄɉ ɫ 

ɤɜɚɧɬɨɜɚɧɢɟɦ 20q   

Ɋɢɫ. 11. Ɇɚɫɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɨɩɟɪɚɬɨɪɚ 
ɋɨɛɟɥɹ ɤ ɢɡɨɛɪɚɠɟɧɢɹɦ ɩɨɫɥɟ ɚɬɚɤɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

 

ɂɡ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɣ ɧɚ ɪɢɫ. 11 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɜɵɜɨɞɵ: 

1) ɦɚɫɤɢɪɨɜɚɧɢɟ ɫɪɟɞɧɟɧɚɫɵɳɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɜɵɹɜɢɥɨ ɛɨɥɶɲɟ 
ɤɨɧɬɭɪɨɜ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɫɥɚɛɨɧɚɫɵɳɟɧɧɵɦ ɢɡɨɛɪɚɠɟɧɢɟɦ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 
ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɩɟɪɟɯɨɞɨɜ ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ; 

2) ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɜɚɧɬɨɜɚɧɢɹ ɧɚɛɥɸɞɚɟɬɫɹ 
ɭɜɟɥɢɱɟɧɢɟ ɜɢɡɭɚɥɶɧɵɯ ɢɫɤɚɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɞɥɹ ɜɵɹɜɥɟɧɧɵɯ 
ɤɨɧɬɭɪɨɜ; 
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3) ɧɟ ɜɫɟ ɤɨɧɬɭɪɵ ɹɜɥɹɸɬɫɹ ɭɫɬɨɣɱɢɜɵɦɢ ɤ ɜɢɡɭɚɥɶɧɵɦ ɢɫɤɚɠɟɧɢɹɦ, 
ɩɪɢ ɷɬɨɦ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɪɚɡɪɭɲɚɸɬɫɹ ɤɨɧɬɭɪɵ ɫ ɦɟɧɶɲɢɦ ɭɪɨɜɧɟɦ 
ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ɨɞɧɨɪɨɞɧɵɦɢ ɨɛɥɚɫɬɹɦɢ; 

4) ɤɨɧɬɭɪɵ, ɜɹɥɟɧɵɟ ɧɚ ɝɪɚɧɢɰɚɯ ɨɛɥɚɫɬɟɣ ɫ ɧɚɢɛɨɥɶɲɢɦɢ 
ɩɟɪɟɩɚɞɚɦɢ, ɹɜɥɹɸɬɫɹ ɭɫɬɨɣɱɢɜɵɦɢ ɤ ɚɬɚɤɭɸɳɟɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ȾɄɉ ɫ 
ɤɜɚɧɬɨɜɚɧɢɟɦ; 

5) ɫɬɟɩɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɧɬɭɪɨɜ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɧɨɫɬɢ ɡɧɚɱɟɧɢɣ 
ɷɥɟɦɟɧɬɨɜ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɝɪɚɧɢɰɚɯ 
ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ; 

6) ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɭɫɬɨɣɱɢɜɵɯ ɤɨɧɬɭɪɨɜ ɢɡɨɛɪɚɠɟɧɢɹ ɞɥɹ 
ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɜɫɬɪɚɢɜɚɧɢɹ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɧɚɪɢɡɚɰɢɢ 
ɷɥɟɦɟɧɬɨɜ ɫ ɪɚɡɥɢɱɧɵɦ ɩɨɪɨɝɨɦ. 

Ɋɚɫɫɦɨɬɪɢɦ ɬɟɩɟɪɶ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɞɥɹ 
ɫɢɥɶɧɨɧɚɫɵɳɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ (ɪɢɫ. 5). ɋɢɥɶɧɨɧɚɫɵɳɟɧɧɨɟ 
ɢɡɨɛɪɚɠɟɧɢɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɦɟɥɤɢɯ ɞɟɬɚɥɟɣ ɢ 
ɩɟɪɟɯɨɞɨɜ ɹɪɤɨɫɬɟɣ ɧɚ ɝɪɚɧɢɰɚɯ ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ. ȼ ɫɥɭɱɚɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɥɶɧɨɧɚɫɵɳɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɞɥɹ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨ ɜɫɬɪɚɢɜɚɬɶ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ ɜ 
ɫɪɚɜɧɟɧɢɢ ɫ ɫɥɚɛɨɧɚɫɵɳɟɧɧɵɦ ɢ ɫɪɟɞɧɟɧɚɫɵɳɟɧɧɵɦ ɢɡɨɛɪɚɠɟɧɢɟɦ. ɗɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɤɨɧɬɭɪɨɜ ɨɛɴɟɤɬɨɜ ɢɡɨɛɪɚɠɟɧɢɹ. 

 

 

 

ɜ) 5q   
 

ɝ) 10q   
 

ɞ) 20q   

Ɋɢɫ. 12. ɋɢɥɶɧɨɧɚɫɵɳɟɧɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ȾɄɉ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɤɜɚɧɬɨɜɚɧɢɹ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɦɟɧɟɧɢɹ ɨɩɟɪɚɬɨɪɚ ɋɨɛɟɥɹ ɞɥɹ ɫɢɥɶɧɨɧɚɫɵɳɟɧɧɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɫɥɟ ɚɬɚɤɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 13.  

 

ɚ) 1q   

 

ɛ) 2q   
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Ⱥɧɚɥɢɡ ɦɚɫɨɤ ɫɢɥɶɧɨɧɚɫɵɳɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɪɢɫ. 13 ɩɨɡɜɨɥɹɟɬ 
ɡɚɤɥɸɱɢɬɶ ɱɬɨ: 

1) ɞɥɹ ɫɢɥɶɧɨɧɚɫɵɳɟɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɟ ɦɟɧɟɟ ɡɚɦɟɬɵ ɜɢɡɭɚɥɶɧɵɟ 
ɢɫɤɚɠɟɧɢɹ ɤɨɧɬɭɪɨɜ ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ ɢ ɩɟɪɟɩɚɞɨɜ ɹɪɤɨɫɬɢ ɜ 
ɫɪɚɜɧɟɧɢɢ ɫ ɫɥɚɛɨ ɢ ɫɪɟɞɧɟɧɚɫɵɳɟɧɧɵɦɢ ɢɡɨɛɪɚɠɟɧɢɹɦɢ; 

2) ɦɚɫɤɚ, ɩɨɥɭɱɟɧɧɚɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɨɩɟɪɚɬɨɪɚ ɋɨɛɟɥɹ ɤ 
ɫɢɥɶɧɨɧɚɫɵɳɟɧɧɨɦɭ ɢɡɨɛɪɚɠɟɧɢɸ ɩɨɫɥɟ ɚɬɚɤɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɤɨɧɬɭɪɨɜ ɨɛɴɟɤɬɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɨɠɧɨ 
ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɨɛɥɚɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ, ɭɫɬɨɣɱɢɜɵɯ ɤ 
ɚɬɚɤɭɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ, ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɫɤɢɪɨɜɚɧɢɹ. ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɪɟɚɥɢɡɭɟɬɫɹ ɜɵɹɜɥɟɧɢɟ ɤɨɧɬɭɪɨɜ ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ. 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɤɨɧɬɭɪɨɜ ɤ ɚɬɚɤɭɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɡɚɜɢɫɢɬ ɨɬ ɫɬɟɩɟɧɢ 
ɪɚɡɥɢɱɢɹ ɷɥɟɦɟɧɬɨɜ ɧɚ ɝɪɚɧɢɰɟ ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ.  

 

 

ɚ) ɦɚɫɤɚ ɢɫɯɨɞɧɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ 

 

ɛ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 

 ɩɨɫɥɟ ȾɄɉ ɫ 
ɤɜɚɧɬɨɜɚɧɢɟɦ 1q   

 

ɜ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨɫɥɟ ȾɄɉ ɫ 

ɤɜɚɧɬɨɜɚɧɢɟɦ 2q   

ɜ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨɫɥɟ ȾɄɉ  

ɫ ɤɜɚɧɬɨɜɚɧɢɟɦ 5q   

 

ɛ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ  
ɩɨɫɥɟ ȾɄɉ ɫ 

ɤɜɚɧɬɨɜɚɧɢɟɦ 10q   

ɛ) ɦɚɫɤɚ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨɫɥɟ ȾɄɉ ɫ 

ɤɜɚɧɬɨɜɚɧɢɟɦ 20q   

Ɋɢɫ. 13. Ɇɚɫɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɨɩɟɪɚɬɨɪɚ 
ɋɨɛɟɥɹ ɤ ɫɢɥɶɧɨɧɚɫɵɳɟɧɧɵɦ ɢɡɨɛɪɚɠɟɧɢɹɦ ɩɨɫɥɟ ɚɬɚɤɭɸɳɟɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ 

 

Ⱦɚɥɶɧɟɣɲɟɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɜ ɧɚɩɪɚɜɥɟɧɢɢ 
ɨɰɟɧɤɢ ɜɟɥɢɱɢɧɵ ɩɢɤɨɜɨɝɨ ɨɬɧɨɲɟɧɢɹ ɫɢɝɧɚɥ-ɲɭɦ ɦɚɫɨɤ ɢɡɨɛɪɚɠɟɧɢɣ. 
Ⱦɚɧɧɚɹ ɜɟɥɢɱɢɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɢɫɤɚɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɜɧɨɫɹɬɫɹ ɜ ɤɨɧɬɭɪɵ 
ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɬɚɤɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. ɉɪɢ ɷɬɨɦ ɞɥɹ 
ɜɵɹɜɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵɯ ɨɛɥɚɫɬɟɣ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɢɡɦɟɧɹɟɦɨɝɨ ɩɨɪɨɝɚ ɛɢɧɚɪɢɡɚɰɢɢ.  
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ȼɵɜɨɞɵ 

1. ɉɪɟɞɥɨɠɟɧ ɩɨɞɯɨɞ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɜɵɹɜɥɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɯ ɩɨɞɯɨɞɨɜ, ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɪɚɡɪɚɛɨɬɤɟ ɦɟɯɚɧɢɡɦɚ ɜɵɹɜɥɟɧɢɹ ɭɫɬɨɣɱɢɜɵɯ ɨɛɥɚɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ. 
ɋɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɟ ɜɫɬɪɚɢɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɜ ɬɚɤɢɟ ɨɛɥɚɫɬɢ 
ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɫɬɪɨɟɧɧɵɯ ɞɚɧɧɵɯ ɤ 
ɚɤɬɢɜɧɵɦ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɢɦ ɚɬɚɤɚɦ. 

2. Ɋɚɫɫɦɨɬɪɟɧ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɨɣɱɢɜɵɯ ɨɛɥɚɫɬɟɣ, ɤɨɬɨɪɵɣ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɯɚɧɢɡɦɚ ɜɵɹɜɥɟɧɢɹ ɤɨɧɬɭɪɨɜ 
ɢɡɨɛɪɚɠɟɧɢɹ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɬɭɪɨɜ ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɟɪɚɬɨɪ ɋɨɛɟɥɹ. 

3. ɉɪɨɜɟɞɟɧ ɷɤɫɩɟɪɢɦɟɧɬ, ɤɨɬɨɪɵɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɪɚɜɧɢɬɟɥɶɧɨɣ 
ɨɰɟɧɤɟ ɦɚɫɨɤ ɪɚɡɥɢɱɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɩɨɞɜɟɪɝɚɥɢɫɶ ɚɬɚɤɭɸɳɢɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ ɫ ɪɚɡɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ. ɇɚ ɨɫɧɨɜɟ 
ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɣ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɨɛɥɚɞɚɸɬ ɤɨɧɬɭɪɵ ɝɪɚɧɢɰ ɨɛɥɚɫɬɟɣ ɫ ɧɚɢɛɨɥɶɲɢɦɢ 
ɡɧɚɱɟɧɢɹɦɢ ɩɟɪɟɯɨɞɨɜ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ. ȼɩɟɪɜɵɟ ɩɪɟɞɥɨɠɟɧ ɦɟɯɚɧɢɡɦ ɜɵɹɜɥɟɧɢɹ 
ɭɫɬɨɣɱɢɜɵɯ ɨɛɥɚɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ ɞɥɹ ɫɬɟɝɚɧɨɝɪɚɮɢɱɟɫɤɨɝɨ ɜɫɬɪɚɢɜɚɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ. ȼ ɨɬɥɢɱɢɢ ɨɬ ɞɪɭɝɢɯ ɦɟɬɨɞɨɜ, ɨɩɪɟɞɟɥɟɧɢɟ ɨɛɥɚɫɬɟɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɫɤɢɪɨɜɚɧɢɹ ɞɥɹ ɜɵɹɜɥɟɧɢɹ 
ɝɪɚɧɢɰ ɨɞɧɨɪɨɞɧɵɯ ɨɛɥɚɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ. 
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