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ȼ ɞɚɧɧɵɯ ɦɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɢɡɥɨɠɟɧ ɦɚɬɟɪɢɚɥ ɩɨ ɪɚɡɞɟɥɭ 

ɞɢɫɤɪɟɬɧɨɣ ɦɚɬɟɦɚɬɢɤɢ - ɬɟɨɪɢɹ ɝɪɚɮɨɜ. 

Ɋɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɬɟɦɵ: ɨɩɪɟɞɟɥɟɧɢɟ ɢ ɫɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɝɪɚɮɨɜ, 
ɝɨɦɨɦɨɪɮɢɡɦ ɢ ɢɡɨɦɨɪɮɢɡɦ ɝɪɚɮɨɜ, ɱɚɫɬɶ ɝɪɚɮɚ, ɩɨɞɝɪɚɮ,  ɨɩɟɪɚɰɢɢ ɧɚɞ 
ɝɪɚɮɚɦɢ, ɩɭɬɢ ɢ ɦɚɪɲɪɭɬɵ ɜ ɝɪɚɮɟ, ɫɜɹɡɧɨɫɬɶ ɜ ɝɪɚɮɟ, ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ 
ɜɟɪɲɢɧɵ, ɞɢɚɦɟɬɪ ɢ ɪɚɞɢɭɫ ɝɪɚɮɚ, ɩɟɪɢɮɟɪɢɣɧɵɟ ɢ ɰɟɧɬɪɚɥɶɧɵɟ ɜɟɪɲɢɧɵ, 
ɨɫɬɨɜ ɝɪɚɮɚ, ɤɨɪɧɟɜɵɟ ɞɟɪɟɜɶɹ ɰɢɤɥɢɱɟɫɤɢɣ ɢ ɤɨ-ɰɢɤɥɢɱɟɫɤɢɣ ɪɚɧɝɢ ɝɪɚɮɨɜ, 
ɜɡɜɟɲɟɧɧɵɟ ɝɪɚɮɵ, ɚɥɝɨɪɢɬɦɵ ɧɚɯɨɠɞɟɧɢɹ ɨɫɬɨɜɚ ɝɪɚɮɚ ɧɚɢɦɟɧɶɲɟɝɨ ɜɟɫɚ.  

ɉɨ ɤɚɠɞɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɟ  ɩɪɟɞɫɬɚɜɥɟɧɵ: 

1) ɤɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɨɥɨɠɟɧɢɹ; 
2) ɩɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɜɵɧɨɫɢɦɵɯ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ; 
3) ɩɪɢɦɟɪɵ ɡɚɞɚɱ, ɜɵɧɨɫɢɦɵɯ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ; 
4) ɡɚɞɚɱɢ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɨɜ. 

Ⱦɚɧɧɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ⱦɢɫɤɪɟɬɧɚɹ ɦɚɬɟɦɚɬɢɤɚ» ɞɥɹ 
ɫɬɭɞɟɧɬɨɜ ɜɬɨɪɨɝɨ ɤɭɪɫɚ ɘɝɨ-Ɂɚɩɚɞɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

ɫɥɟɞɭɸɳɢɯ ɧɚɩɪɚɜɥɟɧɢɣ ɩɨɞɝɨɬɨɜɤɢ: ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ; 
ɢɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɢɫɬɟɦɵ ɫɜɹɡɢ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 
ɫɢɫɬɟɦɵ ɢ ɬɟɯɧɨɥɨɝɢɢ. 

ɉɨ ɢɡɥɨɠɟɧɧɵɦ ɜ ɞɚɧɧɵɯ ɦɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɦɚɬɟɪɢɚɥɚɦ 
ɦɨɠɧɨ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɩɪɨɜɟɞɟɧɢɟ 4-ɯ ɱɚɫɨɜ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɡɚɧɹɬɢɣ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɥɚɧɭ: 

 Ƚɪɚɮɵ ɢ ɨɩɟɪɚɰɢɢ ɧɚɞ ɧɢɦɢ (2 ɱɚɫɚ); 
 ɋɜɹɡɧɨɫɬɶ ɜ ɝɪɚɮɚɯ. Ⱦɢɚɦɟɬɪ ɢ ɪɚɞɢɭɫ ɝɪɚɮɚ (2 ɱɚɫɚ). 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɚɠɞɨɣ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɩɪɢɜɨɞɢɬɶ ɜɫɟ ɷɬɚɩɵ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɫɫɭɠɞɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɞɥɹ 
ɨɛɴɹɫɧɟɧɢɹ ɩɪɨɜɨɞɢɦɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɢ  ɜɵɱɢɫɥɟɧɢɣ, ɨɛɨɫɧɨɜɚɧɢɟ 
ɞɟɥɚɟɦɵɯ ɜɵɜɨɞɨɜ.  

ɇɚ ɬɢɬɭɥɶɧɨɦ ɥɢɫɬɟ ɩɪɢɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: ɘɁȽɍ, ɤɚɮɟɞɪɚ , 
ɩɪɟɞɦɟɬ, ɧɨɦɟɪ ɡɚɞɚɧɢɹ, ɧɨɦɟɪ ɜɚɪɢɚɧɬɚ, ɎɂɈ ɫɬɭɞɟɧɬɚ, ɧɨɦɟɪ ɝɪɭɩɩɵ, 
ɞɚɧɧɵɟ ɨ ɩɪɨɜɟɪɹɸɳɟɦ. 

 

 



ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №6  

Ƚɪɚɮɵ ɢ ɨɩɟɪɚɰɢɢ ɧɚɞ ɧɢɦɢ 

 ɐɟɥɶ: ɢɡɭɱɢɬɶ ɫɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɝɪɚɮɨɜ, ɨɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ ɧɚɞ ɧɢɦɢ, 
ɩɨɧɹɬɢɹ ɝɨɦɨɦɨɪɮɢɡɦɚ ɢ ɢɡɨɦɨɪɮɢɡɦɚ ɝɪɚɮɨɜ, ɤɚɪɤɚɫɚ (ɨɫɬɨɜɚ) ɝɪɚɮɚ, 
ɪɚɧɝɨɜ ɝɪɚɮɚ. ɇɚɭɱɢɬɶɫɹ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɩɨ ɭɤɚɡɚɧɧɵɦ ɬɟɦɚɦ. 

 Вɨɩɪɨɫɵ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ. 

1. ɉɨɧɹɬɢɟ ɝɪɚɮɚ ɢ ɫɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɝɪɚɮɨɜ. 

2. Ƚɨɦɨɦɨɪɮɢɡɦ ɢ ɢɡɨɦɨɪɮɢɡɦ ɝɪɚɮɨɜ. 

3. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɝɪɚɮɚɦɢ. 

4. Ɉɫɬɨɜ (ɤɚɪɤɚɫ) ɝɪɚɮɚ. 
5. ɐɢɤɥɢɱɟɫɤɢɣ ɢ ɤɨ-ɰɢɤɥɢɱɟɫɤɢɣ ɪɚɧɝɢ ɝɪɚɮɚ. 

 

Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɨɥɨɠɟɧɢɹ 

 

 Ƚɪɚɮ ɛɭɞɟɦ ɨɛɨɡɧɚɱɚɬɶ ɩɚɪɨɣ 𝐺 =< 𝑉, 𝐸 >, ɝɞɟ 𝑉- ɦɧɨɠɟɫɬɜɨ ɜɟɪɲɢɧ, 𝐸- ɦɧɨɠɟɫɬɜɨ ɪɟɛɟɪ. ȿɫɥɢ ݁ ∈ 𝐸, ɬɨ ݁ = ሺܽ, ܾሻ ɧɚɩɪɚɜɥɟɧɧɨɟ ɪɟɛɪɨ, ɩɪɢɱɟɦ 
ɜɟɪɲɢɧɚ ܽ- ɧɚɱɚɥɨ ɪɟɛɪɚ, ɚ ɜɟɪɲɢɧɚ ܾ - ɤɨɧɟɰ ɪɟɛɪɚ. ȿɫɥɢ ɪɟɛɪɨ ɛɟɡ 
ɧɚɩɪɚɜɥɟɧɢɹ (ɞɜɭɧɚɩɪɚɜɥɟɧɧɨɟ), ɬɨ ɛɭɞɟɦ ɟɝɨ ɨɛɨɡɧɚɱɚɬɶ ɬɚɤ: [ܽ, ܾ].  
 ȿɫɥɢ ɜ ɝɪɚɮɟ ɢɦɟɸɬɫɹ ɧɚɩɪɚɜɥɟɧɧɵɟ ɪɟɛɪɚ, ɬɨ ɟɝɨ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ – ɨɪɝɪɚɮɨɦ. ȿɫɥɢ ɜɫɟ ɪɟɛɪɚ ɝɪɚɮɚ ɧɟ ɧɚɩɪɚɜɥɟɧɧɵɟ, ɬɨ ɨɧ 
ɧɚɡɵɜɚɟɬɫɹ ɧɟɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ – ɧɟɨɪɝɪɚɮɨɦ. 

 Ƚɪɚɮ ɦɨɠɧɨ ɡɚɞɚɬɶ ɝɪɚɮɢɱɟɫɤɢ (ɪɢɫɭɧɤɨɦ), ɦɚɬɪɢɰɟɣ ɫɨɨɬɜɟɬɫɬɜɢɹ, 
ɤɨɝɞɚ ɜ ɬɚɛɥɢɰɟ ɞɥɹ ɤɚɠɞɨɝɨ ɪɟɛɪɚ ɭɤɚɡɵɜɚɟɬɫɹ ɟɝɨ ɧɚɱɚɥɨ ɢ ɤɨɧɟɰ, ɦɚɬɪɢɰɟɣ 
ɢɧɰɢɞɟɧɬɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɫɬɪɨɤɢ ɧɚɡɜɚɧɵ ɢɦɟɧɚɦɢ ɪɟɛɟɪ, ɚ ɫɬɨɥɛɰɵ – 

ɢɦɟɧɚɦɢ ɜɟɪɲɢ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɪɟɛɪɚ -1 ɨɬɦɟɱɚɟɬɫɹ ɫɬɨɥɛɟɰ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɟɝɨ  ɧɚɱɚɥɭ, ɢ 1 ɫɬɨɥɛɟɰ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɨɧɰɭ ɪɟɛɪɚ. Ⱦɥɹ 
ɧɟɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɪɟɛɪɚ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɢɫɩɨɥɶɡɭɟɬɫɹ 1. «ɉɟɬɥɢ» 
ɨɬɦɟɱɚɸɬɫɹ ɤɚɤɢɦ-ɬɨ ɞɪɭɝɢɦ ɫɢɦɜɨɥɨɦ, ɧɚɩɪɢɦɟɪ,  - 2. 

 Ƚɪɚɮ   𝐺ଵ =< 𝑉ଵ, 𝐸ଵ >  ,  ɧɚɡɵɜɚɟɬɫɹ   ɝɨɦɨɦɨɪɮɧɵɦ   ɨɛɪɚɡɨɦ   ɝɪɚɮɚ  𝐺 =< 𝑉, 𝐸 >, ɟɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɨɬɨɛɪɚɠɟɧɢɟ 𝜑: 𝑉 → 𝑉ଵ , ɫɨɯɪɚɧɹɸɳɟɟ ɧɚɥɢɱɢɟ 
ɪɟɛɟɪ ɦɟɠɞɭ ɜɟɪɲɢɧɚɦɢ, ɬ.ɟ. ɟɫɥɢ ɜɟɪɲɢɧɵ ɛɵɥɢ ɫɨɟɞɢɧɟɧɵ ɜ ɝɪɚɮɟ 𝐺 , ɬɨ 
ɢɯ ɨɛɪɚɡɵ ɛɭɞɭɬ ɫɨɟɞɢɧɟɧɵ ɪɟɛɪɨɦ ɢ ɜ ɝɪɚɮɟ 𝐺ଵ. 

 Ⱦɜɚ ɝɪɚɮɚ  𝐺 =< 𝑉, 𝐸 >  ,  𝐺ଵ =< 𝑉ଵ, 𝐸ଵ >   ɧɚɡɵɜɚɸɬɫɹ   ɢɡɨɦɨɪɮɧɵɦɢ, 

ɟɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɜɡɚɢɦɧɨ ɨɞɧɨɡɧɚɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ  𝜑: 𝑉 → 𝑉ଵ, ɫɨɯɪɚɧɹɸɳɟɟ 
ɫɜɹɡɧɨɫɬɶ ɜɟɪɲɢɧ ɪɟɛɪɚɦɢ ɤɚɤ ɢɡ ɝɪɚɮɚ 𝐺 ɜ ɝɪɚɮ 𝐺ଵ, ɬɚɤ ɢ ɧɚɨɛɨɪɨɬ ɢɡ ɝɪɚɮɚ  𝐺ଵ  ɜ ɝɪɚɮ  𝐺.  



 ɉɨɞ ɨɛɴɟɞɢɧɟɧɢɟɦ ɝɪɚɮɨɜ 𝐺 =< 𝑉, 𝐸 >, 𝐺ଵ =< 𝑉ଵ, 𝐸ଵ > ɩɨɧɢɦɚɟɬɫɹ 
ɝɪɚɮ 𝐺ଶ ==< 𝑉 ׫ 𝑉ଵ, 𝐸 ׫ 𝐸ଵ >. Пɟɪɟɫɟɱɟɧɢɟɦ ɷɬɢɯ ɝɪɚɮɨɜ ɧɚɡɵɜɚɟɬɫɹ ɝɪɚɮ 𝐺ଷ ==< 𝑉 ת 𝑉ଵ, 𝐸 ת 𝐸ଵ >. 

 Ƚɪɚɮ 𝐺ଵ =< 𝑉ଵ, 𝐸ଵ > ɧɚɡɵɜɚɟɬɫɹ ɱɚɫɬɶɸ ɝɪɚɮɚ 𝐺 =< 𝑉, 𝐸 >, ɟɫɥɢ 
ɜɵɩɨɥɧɟɧɵ ɭɫɥɨɜɢɹ 𝑉ଵ ⊂ 𝑉 ɢ 𝐸ଵ ⊂ 𝐸 . 

 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɟɛɟɪ ɝɪɚɮɚ ɬɚɤɚɹ, ɱɬɨ ɤɨɧɟɰ ɩɪɟɞɵɞɭɳɟɝɨ  ɪɟɛɪɚ 
ɹɜɥɹɟɬɫɹ ɧɚɱɚɥɨɦ ɫɥɟɞɭɸɳɟɝɨ, ɧɚɡɵɜɚɟɬɫɹ ɦɚɪɲɪɭɬɨɦ (ɩɭɬɟɦ) ɜ ɝɪɚɮɟ. Ⱦɜɟ 
ɜɟɪɲɢɧɵ ɝɪɚɮɚ, ɫɜɹɡɚɧɧɵɟ ɧɟɤɨɬɨɪɵɦ ɩɭɬɟɦ, ɧɚɡɵɜɚɸɬɫɹ ɫɜɹɡɚɧɧɵɦɢ. ȿɫɥɢ 
ɩɭɬɶ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɝɨ ɪɟɛɪɚ, ɬɨ ɜɟɪɲɢɧɵ ɧɚɡɵɜɚɸɬɫɹ ɫɦɟɠɧɵɦɢ. 

 Ƚɪɚɮ 𝐺ଵ =< 𝑉ଵ, 𝐸ଵ > ɧɚɡɵɜɚɟɬɫɹ ɩɨɞɝɪɚɮɨɦ ɝɪɚɮɚ 𝐺 =< 𝑉, 𝐸 >, ɟɫɥɢ 
ɜɵɩɨɥɧɟɧɵ ɭɫɥɨɜɢɹ 𝑉ଵ ⊂ 𝑉 ɢ 𝐸ଵ ⊂ 𝐸, ɩɪɢɱɟɦ, ɟɫɥɢ ɜɟɪɲɢɧɵ ɢɡ 𝑉ଵɹɜɥɹɸɬɫɹ 
ɫɦɟɠɧɵɦɢ ɜ ɝɪɚɮɟ 𝐺, ɬɨ ɨɧɢ ɛɭɞɭɬ ɫɦɟɠɧɵɦɢ ɢ ɜ ɝɪɚɮɟ 𝐺ଵ (ɬ.ɟ.  𝐸ଵ 

ɩɨɥɭɱɚɟɬɫɹ ɢɡ  ɦɧɨɠɟɫɬɜɚ ɪɟɛɟɪ 𝐸 ɨɝɪɚɧɢɱɟɧɢɟɦ ɧɚ ɦɧɨɠɟɫɬɜɨ ɜɟɪɲɢɧ 𝑉ଵ). 

 ɑɚɫɬɶ ɝɪɚɮɚ, ɧɟ ɫɨɞɟɪɠɚɳɚɹ ɰɢɤɥɨɜ ɢ ɫɨɯɪɚɧɹɸɳɚɹ ɫɜɹɡɧɨɫɬɶ ɜɟɪɲɢɧ, 
ɧɚɡɵɜɚɟɬɫɹ ɨɫɬɨɜɨɦ (ɤɚɪɤɚɫɨɦ) ɝɪɚɮɚ. 
 ɑɢɫɥɨ ɪɟɛɟɪ ɝɪɚɮɚ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɤɚɪɤɚɫɚ ɷɬɨɝɨ ɝɪɚɮɚ, ɧɚɡɵɜɚɟɬɫɹ ɰɢɤɥɢɱɟɫɤɢɦ ɪɚɧɝɨɦ. 

 ɑɢɫɥɨ ɪɟɛɟɪ ɨɫɬɨɜɚ ɝɪɚɮɚ ɧɚɡɵɜɚɟɬɫɹ ɤɨ-ɰɢɤɥɢɱɟɫɤɢɦ ɪɚɧɝɨɦ ɝɪɚɮɚ. 
 Пɪɨɢɡɜɟɞɟɧɢɟɦ ɝɪɚɮɨɜ 𝐺 =< 𝑉, 𝐸 >, 𝐺ଵ =< 𝑉ଵ, 𝐸ଵ > ɧɚɡɵɜɚɟɬɫɹ ɝɪɚɮ 𝐺ଷ =< 𝑉ଷ , 𝐸ଷ >, ɝɞɟ 𝑉ଷ =  𝑉 × 𝑉ଵ ɢ ɪɟɛɪɨ (< ܽ, ܽଵ >, < ܾ, ܾଵ >ሻ ɜɯɨɞɢɬ ɜ 
ɦɧɨɠɟɫɬɜɨ 𝐸ଷ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɥɢɛɨ (ܽ, ܾሻ𝜖𝐸 ɢ ܽଵ=ܾଵ, ɥɢɛɨ ܽ = ܾ ɢ 
(ܽଵ, ܾଵሻ𝜖𝐸ଵ . 

  Кɨɦɩɨɡɢɰɢɟɣ ɝɪɚɮɨɜ 𝐺 =< 𝑉, 𝐸 >, 𝐺ଵ =< 𝑉ଵ, 𝐸ଵ > ɧɚɡɵɜɚɟɬɫɹ ɝɪɚɮ 𝐺ଷ =< 𝑉ଷ , 𝐸ଷ >, ɝɞɟ 𝑉ଷ =  𝑉 × 𝑉ଵ ɢ ɪɟɛɪɨ (< ܽ, ܽଵ >, < ܾ, ܾଵ >ሻ ɜɯɨɞɢɬ ɜ 
ɦɧɨɠɟɫɬɜɨ 𝐸ଷ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɥɢɛɨ (ܽ, ܾሻ𝜖𝐸, ɥɢɛɨ ܽ = ܾ ɢ 
(ܽଵ, ܾଵሻ𝜖𝐸ଵ . 

 

 

 ɉɪɢɦɟɪɵ ɡɚɞɚɱ, ɜɵɧɨɫɢɦɵɯ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 

 

Ɂɚɞɚɱɚ  1 

Ɋɚɫɫɦɨɬɪɢɦ ɝɪɚɮɵ           

 

 ȿɫɥɢ ɜɫɟ ɜɟɪɲɢɧɵ ɩɟɪɜɨɝɨ ɝɪɚɮɚ ɨɬɨɛɪɚɡɢɬɶ ɜ ɟɞɢɧɫɬɜɟɧɧɭɸ ɜɟɪɲɢɧɭ 
ɜɬɨɪɨɝɨ ɝɪɚɮɚ, ɬɨ ɩɨɥɭɱɢɦ ɝɨɦɨɦɨɪɮɢɡɦ, ɬ.ɤ. ɫɨɯɪɚɧɟɧɢɟ ɫɜɹɡɧɨɫɬɢ ɜɟɪɲɢɧ 

ɢɦɟɟɬɫɹ. 



Ɂɚɞɚɱɚ 2 

Ⱦɥɹ ɞɜɭɯ ɝɪɚɮɨɜ ɡɚɞɚɱɢ 1 ɢɡɨɦɨɪɮɢɡɦɚ ɧɟ ɫɭɳɟɫɬɜɭɟɬ, ɬ.ɤ. ɱɢɫɥɨ 
ɜɟɪɲɢɧ ɜ ɩɟɪɜɨɦ ɢɡ ɧɢɯ 3, ɚ ɜɨ ɜɬɨɪɨɦ 1. Ⱥ ɩɪɢ ɢɡɨɦɨɪɮɢɡɦɟ ɱɢɫɥɨ ɜɟɪɲɢɧ 
ɝɪɚɮɨɜ ɹɜɥɹɟɬɫɹ ɢɧɜɚɪɢɚɧɬɨɦ. 

Ɂɚɞɚɱɚ  3. 

 ȿɫɥɢ ɜɟɪɲɢɧɵ ɩɟɪɜɨɝɨ ɝɪɚɮɚ ɨɛɨɡɧɚɱɢɦ ɰɢɮɪɚɦɢ 1,2,3,  ɚ ɜɬɨɪɨɝɨ 1, ɬɨ 
ɨɛɴɟɞɢɧɟɧɢɟɦ ɝɪɚɮɨɜ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ   ɫɥɟɞɭɸɳɢɣ ɝɪɚɮ 

                                                    

ɉɟɪɟɫɟɱɟɧɢɟɦ ɝɪɚɮɨɜ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɨɞɧɚ ɜɟɪɲɢɧɚ. 
 

Ɂɚɞɚɱɚ  4. 

ɐɢɤɥɢɱɟɫɤɢɣ ɪɚɧɝ ɪɚɜɟɧ 2, ɬ.ɤ. ɭɛɪɚɜ ɞɜɚ ɪɟɛɪɚ, ɦɵ ɩɨɥɭɱɢɦ ɨɫɬɨɜ ɝɪɚɮɚ. 
 

 

ȼ ɨɫɬɨɜɟ ɨɫɬɚɥɨɫɶ 2 ɪɟɛɪɚ, ɩɨɷɬɨɦɭ ɢ ɤɨ-ɰɢɤɥɢɱɟɫɤɢɣ ɪɚɧɝ ɝɪɚɮɚ ɪɚɜɟɧ 2. 

Ɂɚɞɚɱɚ  5. 

Ʉɚɪɤɚɫ ɝɪɚɮɚ ɩɪɢɜɟɞɟɧ ɜ ɡɚɞɚɱɟ 4. 

Ɂɚɞɚɱɚ  6. 

Ɇɧɨɠɟɫɬɜɨ ɜɟɪɲɢɧ ɩɪɨɢɡɜɟɞɟɧɢɹ ɝɪɚɮɨɜ ɹɜɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨɦ ɩɚɪ: {< ͳ,ͳ >, < ʹ,ͳ >, < ͵,ͳ >} . ɇɚ ɷɬɨɦ ɦɧɨɠɟɫɬɜɟ ɜɟɪɲɢɧ ɜɨɫɫɬɚɧɨɜɢɦ ɪɟɛɪɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ. 

 

 

 

 

Ʉɨɦɩɨɡɢɰɢɹ 𝐺ଵ[𝐺ଶ] ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɭɞɟɬ ɫɨɜɩɚɞɚɬɶ ɫ ɩɪɨɢɡɜɟɞɟɧɢɟɦ 
ɝɪɚɮɨɜ. 

ȼ ɤɨɦɩɨɡɢɰɢɢ 𝐺ଶ[𝐺ଵ]  ɦɧɨɠɟɫɬɜɨɦ ɜɟɪɲɢɧ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ 



 {< ͳ,ͳ >, < ͳ,ʹ >, < ͳ,͵ >}.  ɂ ɪɢɫɭɧɨɤ ɝɪɚɮɚ ɢɡɦɟɧɢɬɫɹ, ɬ.ɤ. ɟɫɥɢ 
ɩɟɪɜɵɟ ɤɨɨɪɞɢɧɚɬɵ ɤɚɤ ɜɟɪɲɢɧɵ ɩɟɪɜɨɝɨ ɝɪɚɮɚ ɫɜɹɡɚɧɵ ɪɟɛɪɨɦ ɜ 𝐺ଵ, ɬɨ ɧɟ 
ɡɚɜɢɫɢɦɨ ɨɬ ɜɬɨɪɵɯ ɤɨɨɪɞɢɧɚɬ ɜɟɪɲɢɧ ɪɟɛɪɚ ɜɫɬɚɜɥɹɸɬɫɹ ɜ ɤɨɦɩɨɡɢɰɢɢ 
ɦɟɠɞɭ ɷɬɢɦɢ ɜɟɪɲɢɧɚɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɟɫɥɢ ɩɟɪɜɵɟ ɤɨɨɪɞɢɧɚɬɵ ɪɚɜɧɵ, ɬɨ 
ɪɟɛɪɨ ɫɬɚɜɢɬɫɹ ɦɟɠɞɭ ɜɟɪɲɢɧɚɦɢ, ɞɥɹ ɤɨɬɨɪɵɯ ɜɬɨɪɵɟ ɤɨɨɪɞɢɧɚɬɵ ɫɜɹɡɚɧɵ 
ɜɨ ɜɬɨɪɨɦ ɝɪɚɮɟ. 

 

 

 

Ɂɚɞɚɱɢ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɨɜ 

Ɂɚɞɚчɚ 1. Ⱦɥɹ ɤɚɠɞɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɩɚɪɵ ɝɪɚɮɨɜ ɧɚɣɞɢɬɟ ɝɨɦɨɦɨɪɮɢɡɦ ɢɡ 
ɨɞɧɨɝɨ ɝɪɚɮɚ ɜ ɞɪɭɝɨɣ, ɟɫɥɢ ɨɧ ɫɭɳɟɫɬɜɭɟɬ. 

ȼɚɪɢɚɧɬ 1) 

 

 

ȼɚɪɢɚɧɬ 2) 

 

 

 

ȼɚɪɢɚɧɬ 3) 

 

 

 

 

ȼɚɪɢɚɧɬ 4) 

 

 

 

 

 

 

ȼɚɪɢɚɧɬ 5) 

 

 



ȼɚɪɢɚɧɬ 6) 

 

 

 

 

ȼɚɪɢɚɧɬ 7) 

 

 

 

ȼɚɪɢɚɧɬ 8) 

  

 

Ɂɚɞɚчɚ 2.  Ⱦɥɹ ɤɚɠɞɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɩɚɪɵ ɝɪɚɮɨɜ ɨɩɢɫɚɬɶ ɢɡɨɦɨɪɮɢɡɦ ɦɟɠɞɭ 
ɧɢɦɢ ɢɥɢ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ ɝɪɚɮɵ ɧɟ 

ɢɡɨɦɨɪɮɧɵ. 

ȼɚɪɢɚɧɬ 1) 

 

 

ȼɚɪɢɚɧɬ 2) 

 

 

ȼɚɪɢɚɧɬ 3) 

 

 

 

ȼɚɪɢɚɧɬ 4) 

 

 

 

 

ȼɚɪɢɚɧɬ 5) 

 



ȼɚɪɢɚɧɬ 6) 

 

 

 

 

 

ȼɚɪɢɚɧɬ 7) 

 

 

 

ȼɚɪɢɚɧɬ 8) 

 

 

 

Ɂɚɞɚчɚ 3. ɇɚɣɬɢ ɨɛɴɟɞɢɧɟɧɢɟ ɢ ɩɟɪɟɫɟɱɟɧɢɟ ɩɪɢɜɟɞɟɧɧɵɯ ɧɢɠɟ ɦɧɨɠɟɫɬɜ 
ɝɪɚɮɨɜ. 

ȼɚɪɢɚɧɬ 1) 

 

 

 

ȼɚɪɢɚɧɬ 2) 

 

 

 

ȼɚɪɢɚɧɬ 3) 

 

 

 



ȼɚɪɢɚɧɬ 4) 

 

ȼɚɪɢɚɧɬ 5) 

 

 

 

ȼɚɪɢɚɧɬ  6) 

 

 

 

 

 

ȼɚɪɢɚɧɬ 7) 

 

 

ȼɚɪɢɚɧɬ 8) 

 

 

 

Ɂɚɞɚчɚ 4. ȼ ɡɚɞɚɱɟ 3 ɩɨɞɫɱɢɬɚɬɶ ɰɢɤɥɢɱɟɫɤɢɣ ɢ ɤɨ-ɰɢɤɥɢɱɟɫɤɢɣ ɪɚɧɝɢ 
ɝɪɚɮɨɜ, ɫɱɢɬɚɹ ɝɪɚɮɨɦ ɫɢɫɬɟɦɭ, ɡɚɞɚɧɧɭɸ ɩɨɞ ɨɞɧɢɦ  ɩɭɧɤɬɨɦ. 

Ɂɚɞɚчɚ 5. ɇɚɣɬɢ ɤɚɪɤɚɫ ɤɚɠɞɨɝɨ ɝɪɚɮɚ, ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɜ ɡɚɞɚɱɟ 2. 



Ɂɚɞɚчɚ 6. Ⱦɥɹ ɩɚɪ ɝɪɚɮɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɡɚɞɚɱɟ 1,   ɧɚɣɬɢ ɩɪɨɢɡɜɟɞɟɧɢɹ ɢ 
ɤɨɦɩɨɡɢɰɢɢ, ɦɟɧɹɹ ɩɨɪɹɞɨɤ ɜ ɩɚɪɚɯ. 

 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №7  

 

ɋɜɹɡɧɨɫɬɶ ɜ ɝɪɚɮɚɯ ȼɡɜɟɲɟɧɧɵɟ ɝɪɚɮɵ. 

 Цɟɥь: Ɉɫɜɨɢɬɶ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɜ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɢ 
ɧɟɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɝɪɚɮɚɯ, ɞɟɪɟɜɶɟɜ. 

 ȼɨɩɪɨɫɵ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ. 

1. ɉɭɬɢ ɢ ɦɚɪɲɪɭɬɵ ɜ ɝɪɚɮɟ. ɋɜɹɡɧɨɫɬɶ ɜɟɪɲɢɧ ɢ ɝɪɚɮɚ. 
2. ȼɡɜɟɲɟɧɧɵɟ ɝɪɚɮɵ, ɢɯ ɩɪɢɦɟɧɟɧɢɹ. 
3. Ⱥɥɝɨɪɢɬɦ ɧɚɯɨɠɞɟɧɢɹ ɨɫɬɨɜɚ ɧɚɢɦɟɧɶɲɟɝɨ ɜɟɫɚ.  
4. ɗɤɫɰɟɧɬɪɢɫɢɬɟɬ ɜɟɪɲɢɧɵ. Ⱦɢɚɦɟɬɪ ɢ ɪɚɞɢɭɫ ɝɪɚɮɚ. 
5. ɉɟɪɢɮɟɪɢɣɧɵɟ ɢ ɰɟɧɬɪɚɥɶɧɵɟ ɜɟɪɲɢɧɵ. 
6. Ⱦɟɪɟɜɶɹ, ɥɟɫ, ɤɨɪɧɟɜɵɟ ɞɟɪɟɜɶɹ. 

 

Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɨɥɨɠɟɧɢɹ 

ȿɫɥɢ ɤɚɠɞɨɦɭ ɪɟɛɪɭ ɝɪɚɮɚ ɩɨɫɬɚɜɥɟɧɨ в ̭оответ̭твие некото̬ое чи̭ло 

(ɧɚɡɵɜɚɟɦɨɟ ɜɟɫɨɦ ɷɬɨɝɨ ɪɟɛɪɚ), ɬɨ ɝɪɚɮ ɧɚɡɵɜɚɟɬɫɹ ɜɡɜɟɲɟɧɧɵɦ. ɋɭɦɦɚ 
ɜɟɫɨɜ ɜɫɟɯ ɪɟɛɟɪ ɝɪɚɮɚ ɹɜɥɹɟɬɫɹ ɜɟɫɨɦ ɫɚɦɨɝɨ ɝɪɚɮɚ. 

ɑɢɫɥɨ ɪɟɛɟɪ, ɢɫɯɨɞɹɳɢɯ ɢɡ ɞɚɧɧɨɣ ɜɟɪɲɢɧɵ, ɧɚɡɵɜɚɟɬɫɹ ɫɬɟɩɟɧɶɸ 
ɢɫɬɨɤɚ. ɑɢɫɥɨ ɪɟɛɟɪ, ɜɯɨɞɹɳɢɯ ɜ ɞɚɧɧɭɸ ɜɟɪɲɢɧɭ, ɧɚɡɵɜɚɟɬɫɹ ɫɬɟɩɟɧɶɸ 
ɫɬɨɤɚ. ȿɫɥɢ ɪɟɛɪɚ ɧɟɧɚɩɪɚɜɥɟɧɧɵɟ, ɬɨ ɫɬɟɩɟɧɢ ɫɬɨɤɚ ɢ ɢɫɬɨɤɚ ɛɭɞɭɬ ɪɚɜɧɵ, ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɝɨɜɨɪɹɬ ɩɪɨɫɬɨ ɨ ɫɬɟɩɟɧɢ ɜɟɪɲɢɧɵ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɞɚɧɧɨɣ ɜɟɪɲɢɧɵ ɞɨ ɞɪɭɝɢɯ ɜɟɪɲɢɧ ɷɬɨɝɨ 
ɝɪɚɮɚ ɧɚɡɵɜɚɟɬɫɹ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɨɦ ɷɬɨɣ ɜɟɪɲɢɧɵ. Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ ɜɟɪɲɢɧ ɧɚɡɵɜɚɟɬɫɹ ɪɚɞɢɭɫɨɦ ɝɪɚɮɚ. Ɇɚɤɫɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ ɜɟɪɲɢɧ ɧɚɡɵɜɚɟɬɫɹ ɞɢɚɦɟɬɪɨɦ ɝɪɚɮɚ. 

ȼɟɪɲɢɧɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɪɚɜɟɧ ɪɚɞɢɭɫɭ ɝɪɚɮɚ, 
ɧɚɡɵɜɚɸɬɫɹ ɰɟɧɬɪɚɥɶɧɵɦɢ. ȼɟɪɲɢɧɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɪɚɜɟɧ 
ɞɢɚɦɟɬɪɭ ɝɪɚɮɚ, ɧɚɡɵɜɚɸɬɫɹ ɩɟɪɢɮɟɪɢɣɧɵɦɢ.  

 

 

 



ɉɪɢɦɟɪɵ ɡɚɞɚɱ, ɜɵɧɨɫɢɦɵɯ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 

Ɂɚɞɚɱɚ 1. 

Ɋɚɫɫɦɨɬɪɢɦ ɝɪɚɮ ɜɚɪɢɚɧɬɚ 9 ɢɡ ɡɚɞɚɱɢ 1 ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɧɢɣ ɞɥɹ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ. ȼ ɧɚɱɚɥɟ ɪɚɫɫɦɨɬɪɢɦ ɬɨɥɶɤɨ ɜɟɪɲɢɧɵ 
ɝɪɚɮɚ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɛɭɞɟɦ ɫɨɟɞɢɧɹɬɶ ɪɟɛɪɚɦɢ ɧɚɢɦɟɧɶɲɟɝɨ ɜɟɫɚ ɬɚɤ, ɱɬɨɛɵ 
ɧɟ ɨɛɪɚɡɨɜɵɜɚɥɨɫɶ ɰɢɤɥɨɜ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɫɧɚɱɚɥɚ ɪɟɛɪɚ 
ɞɥɢɧɵ 1, ɡɚɬɟɦ – 2, ɩɨɬɨɦ -3 ɢ ɬ.ɞ. ɞɨ ɩɨɥɭɱɟɧɢɹ ɫɜɹɡɧɨɝɨ ɞɟɪɟɜɚ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɦ ɨɫɬɨɜ ɧɚɢɦɟɧɶɲɟɝɨ ɜɟɫɚ 17. 

 

Ɂɚɞɚɱɚ 2 

Ⱦɥɹ ɜɚɢɚɧɬɚ 9 ɡɚɞɚɱɢ 2 ɢɡ ɡɚɞɚɧɢɣ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 
ɜɵɩɢɲɟɦ ɜɫɟ ɩɭɬɢ ɢɡ ɜɟɪɲɢɧɵ 1 ɜ ɜɟɪɲɢɧɭ 2, ɭɤɚɡɵɜɚɹ ɜɟɪɲɢɧɵ, ɱɟɪɟɡ 
ɤɨɬɨɪɵɟ ɩɪɨɯɨɞɢɬ ɩɭɬɶ. 

1 – 2; 

1 – 8 – 2; 

1 – 8 – 4 – 5- 6 -2; 

1 – 8 – 4 – 5 – 6 – 7 – 3 – 2.   

Ⱦɥɹ ɞɪɭɝɢɯ ɜɟɪɲɢɧ ɞɟɥɚɟɬɫɹ ɜɫɟ ɚɧɚɥɨɝɢɱɧɨ. 
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 Ɂɚɞɚɱɚ 3 

 ȼ ɝɪɚɮɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ ɢɡ ɜɟɪɲɢɧɵ x ɜɵɯɨɞɢɬ ɬɨɥɤɨ ɨɞɧɨ 
ɪɟɛɪɨ ɜ ɜɟɪɲɢɧɭ 6. Ⱥ ɜɨɬ ɢɡ ɜɟɪɲɢɧɵ 6 ɧɟɬ ɜɵɯɨɞɹɳɢɯ ɪɟɛɟɪ, ɩɨɷɬɨɦɭ ɩɭɬɢ 
ɞɨ ɜɟɪɲɢɧɵ y ɧɟ ɫɭɳɟɫɬɜɭɟɬ. 

               2                  7  

                       1                  6       8            3 

                                 4                   7 
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                                    4                  9  

 

Ɂɚɞɚɱɚ 4 

4.1. Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɞɟɪɟɜɚ ɢɡ ɜɚɪɢɚɧɬɚ 9 ɡɚɞɚɱɢ 4 ɢɡ ɡɚɞɚɧɢɣ ɞɥɹ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɨɩɪɟɞɟɥɢɬɟ: ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ 
ɜɟɪɲɢɧɵ 11. ɋɚɦɵɦɢ ɭɞɚɥɟɧɧɵɦɢ ɜɟɪɲɢɧɚɦɢ ɛɭɞɭɬ 13 ɢ 1. Ɋɚɫɫɬɨɹɧɢɟ ɞɨ 
ɧɢɯ ɪɚɜɧɨ 6, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ݁ሺͳͳሻ = ͸ . Ⱥɧɚɥɨɝɢɱɧɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢ 
ɨɫɬɚɥɶɧɵɟ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɵ ݁ሺͳሻ = ͳͳ, ݁ሺʹሻ = ͹, ݁ሺ͵ሻ = ͺ, ݁ሺͶሻ = ͺ, ݁ሺͷሻ =ͳͲ, ݁ሺ͸ሻ = ͳͳ, ݁ሺ͹ሻ = ͺ, ݁ሺͺሻ = ͻ, ݁ሺͻሻ = ͻ, ݁ሺͳͲሻ = ͳͲ, ݁ሺͳͳሻ = ͸, ݁ሺͳʹሻ = ͻ,݁ሺͳ͵ሻ = ͳͳ, ݁ሺͳͶሻ = ͸ . ɇɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ ɪɚɜɧɨ 11, 
ɩɨɷɬɨɦɭ ɞɢɚɦɟɬɪ ɝɪɚɮɚ ݀ሺ𝐺ሻ = ͳͳ. Ⱥ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ 
ɪɚɜɧɨ 6, ɬ.ɟ. ɪɚɞɢɭɫ ɝɪɚɮɚ ɪɚɜɟɧ  𝑟ሺ𝐺ሻ = ͸. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ, 
ɰɟɧɬɪɚɥɶɧɵɦɢ ɜɟɪɲɢɧɚɦɢ ɹɜɥɹɸɬɫɹ ɜɟɪɲɢɧɵ 11 ɢ 14, ɚ ɩɟɪɢɮɟɪɢɣɧɵɦɢ – 1 

ɢ 13. 
4.2. Ɉɛɯɨɞ ɝɪɚɮɚ ɢɡ ɜɟɪɲɢɧɵ 11  : 
ɚ) ɩɨ ɝɥɭɛɢɧɟ: 11, 14, 2, 7, 9, 10, 1, 13, 3, 15, 4, 8, 5, 6, 12; 

ɛ) ɩɨ ɲɢɪɢɧɟ: 11, 14, 15, 2, 4. 3, 7, 8, 12, 9, 5, 10, 6, 13, 1. 
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Ɂɚɞɚɱɚ 5 

 ȼ ɝɪɚɮɟ ɜɟɪɲɢɧɚ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɬɟɩɟɧɶɸ  5 ɬɨɥɶɤɨ ɨɞɧɚ. ȼɨɡɶɦɟɦ ɟɟ 
ɜ ɤɚɱɟɫɬɜɟ ɤɨɪɧɹ ɞɪɟɜɚ ɢ ɩɨɫɬɟɩɟɧɧɨ ɩɨ ɭɪɨɜɧɹɦ ɧɚɪɢɫɭɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 
ɞɟɪɟɜɨ. 

 

Ɂɚɞɚɱɢ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɨɜ 

Ɂɚɞɚчɚ 1. ɇɚɣɬɢ ɨɫɬɨɜ ɝɪɚɮɚ ɧɚɢɦɟɧɶɲɟɝɨ ɜɟɫɚ (ȼɚɪɢɚɧɬɵ ɝɪɚɮɨɜ ɜ ɬɚɛɥɢɰɟ). 



 
 

Ɂɚɞɚɧиɟ 2. 

Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɜɟɫɨɜɨɝɨ ɧɟ ɨɪɝɪɚɮɚ ɜɵɩɢɫɚɬɶ ɜɫɟ ɩɭɬɢ ɢɡ ɜɟɪɲɢɧɵ 1 ɤɨ ɜɫɟɦ 
ɨɫɬɚɥɶɧɵɦ ɜɟɪɲɢɧɚɦ. Ⱦɥɹ ɤɚɠɞɨɣ ɬɚɤɨɣ ɩɚɪɵ ɜɟɪɲɢɧ ɜɵɛɪɚɬɶ ɤɪɚɬɱɚɣɲɢɟ 
ɩɭɬɢ.  



 

11.7 11.8 11.9 

 

Ɂɚɞɚɧиɟ 3. 

Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɜɟɫɨɜɨɝɨ ɨɪɝɪɚɮɚ ɜɵɩɢɫɚɬɶ ɜɫɟ ɩɭɬɢ ɢɡ ɜɟɪɲɢɧɵ x ɜ ɜɟɪɲɢɧɭ 
y. ɇɚɣɬɢ ɤɪɚɬɱɚɣɲɢɣ ɩɭɬɶ. 

ȼɚɪɢɚɧɬ 1) 
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ȼɚɪɢɚɧɬ 5) 
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ȼɚɪɢɚɧɬ 6) 

               2                  7  

                       9                  6       4            3 

                                 4                   7 

   

                       4          5       6                 8 

                                    4                  9 

ȼɚɪɢɚɧɬ 7)                2                  7  

                       9                  6       4            3 

                                14                   9 

   

                       4          5       6                 8 

                                    4                  9 

ȼɚɪɢɚɧɬ 8)                2                  7  

                       9                  6       34           3 

                                 4                   17 

                         4          5       6                 8 

                                    4                  9 

 

y 

 

2 3 

4 5 
6 

x 8 9 

x 

 

2 y 

4 5

x 

6 

7 8 9 

1 

 

2 y 

x 5

x 

6 

7 8 9 

1 

 

x y 

4 5

x 

6 

7 8 9 



Ɂɚɞɚɧиɟ 4.  

4.1. Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɞɟɪɟɜɚ ɨɩɪɟɞɟɥɢɬɟ: 
ɚ) ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɵ ɜɟɪɲɢɧ; 
ɛ) ɭɤɚɡɚɬɶ ɰɟɧɬɪɚɥɶɧɵɟ ɢ ɩɟɪɢɮɟɪɢɣɧɵɟ  ɜɟɪɲɢɧɵ. 
ɛ) ɨɩɪɟɞɟɥɢɬɶ ɪɚɞɢɭɫ ɢ ɞɢɚɦɟɬɪ ɝɪɚɮɚ; 

4.2. ɂɡ ɜɟɪɲɢɧɵ 11 ɫɞɟɥɚɣɬɟ ɨɛɯɨɞ ɝɪɚɮɚ: 
ɚ) ɩɨ ɝɥɭɛɢɧɟ; 
ɛ) ɩɨ ɲɢɪɢɧɟ. 

 

ȼɚɪɢɚɧɬ Ƚɪɚɮ ȼɚɪɢɚɧɬ Ƚɪɚɮ 
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Ɂɚɞɚɧиɟ 5. 

Ɉɩɪɟɞɟɥɢɬɶ ɜɟɪɲɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɬɟɩɟɧɢ. ȼɡɹɜ ɬɚɤɭɸ ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɪɧɹ,  ɩɨɫɬɪɨɢɬɶ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ ɞɟɪɟɜɨ. 



ȼɚɪɢɚɧɬ 1) 

 

ȼɚɪɢɚɧɬ 2) 

 

ȼɚɪɢɚɧɬ 3) 

 

ȼɚɪɢɚɧɬ 4) 
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ȼɚɪɢɚɧɬ 7) 

 

 



ȼɚɪɢɚɧɬ 8) 
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