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Кɨɩɢɪɨɜɚɧɢɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 

 
Пɪɨɛɧɵɣ ɨɫɧɨɜɧɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɷɤɡɚɦɟɧ  

ɩɨ ФɂɁɂКЕ 
 

Вɚɪɢɚɧɬ №  2 
 

ɂɧɫɬɪɭɤцɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬɵ 
 

Эɤɡɚɦɟɧɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ, ɜɤɥɸɱɚɸɳɢɯ ɜ 
ɫɟɛɹ 26 ɡɚɞɚɧɢɣ. ɑɚɫɬɶ 1 ɫɨɞɟɪɠɢɬ 21 ɡɚɞɚɧɢɟ ɫ ɤɪɚɬɤɢɦ ɨɬɜɟɬɨɦ ɢ ɨɞɧɨ 
ɡɚɞɚɧɢɟ ɫ ɪɚɡɜёɪɧɭɬɵɦ ɨɬɜɟɬɨɦ, ɱɚɫɬɶ 2 ɫɨɞɟɪɠɢɬ ɱɟɬɵɪɟ ɡɚɞɚɧɢɹ ɫ 
ɪɚɡɜёɪɧɭɬɵɦ ɨɬɜɟɬɨɦ. 

ɇɚ ɜɵɩɨɥɧɟɧɢɟ ɷɤɡɚɦɟɧɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɨ ɮɢɡɢɤɟ ɨɬɜɨɞɢɬɫɹ 
3 ɱɚɫɚ (180 ɦɢɧɭɬ).  

Ɉɬɜɟɬɵ ɤ ɡɚɞɚɧɢɹɦ 2–5, 8, 11–14, 17, 18 ɢ 20, 21 ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ 
ɜɢɞɟ ɨɞɧɨɣ ɰɢɮɪɵ, ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɦɟɪɭ ɩɪɚɜɢɥɶɧɨɝɨ ɨɬɜɟɬɚ. 
Эɬɭ ɰɢɮɪɭ ɡɚɩɢɲɢɬɟ ɜ ɩɨɥɟ ɨɬɜɟɬɚ ɜ ɛɥɚɧɤɟ ɨɬɜɟɬɨɜ №1. 

Ɉɬɜɟɬɵ ɤ ɡɚɞɚɧɢɹɦ 1, 6, 9, 15, 19 ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɜɢɞɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɰɢɮɪ ɜ ɩɨɥɟ ɨɬɜɟɬɚ ɜ ɛɥɚɧɤɟ ɨɬɜɟɬɨɜ №1. Ɉɬɜɟɬɵ ɤ 
ɡɚɞɚɧɢɹɦ 7, 10 ɢ 16 ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɜɢɞɟ ɱɢɫɥɚ ɫ ɭɱёɬɨɦ ɭɤɚɡɚɧɧɵɯ ɜ 
ɨɬɜɟɬɟ ɟɞɢɧɢɰ. 

 
Ʉ ɡɚɞɚɧɢɹɦ 22–26 ɫɥɟɞɭɟɬ ɞɚɬɶ ɪɚɡɜёɪɧɭɬɵɣ ɨɬɜɟɬ. Ɂɚɞɚɧɢɹ 

ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɛɥɚɧɤɟ ɨɬɜɟɬɨɜ №2. Ɂɚɞɚɧɢɟ 23 ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ, ɢ 
ɞɥɹ ɟɝɨ ɜɵɩɨɥɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɥɚɛɨɪɚɬɨɪɧɵɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

ɉɪɢ ɜɵɱɢɫɥɟɧɢɹɯ ɪɚɡɪɟɲɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɧɟɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɤɚɥɶɤɭɥɹɬɨɪ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɞɚɧɢɣ ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɱɟɪɧɨɜɢɤɨɦ. 
Ɂɚɩɢɫɢ ɜ ɱɟɪɧɨɜɢɤɟ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɩɪɢ ɨɰɟɧɢɜɚɧɢɢ ɪɚɛɨɬɵ. 

Ȼɚɥɥɵ, ɩɨɥɭɱɟɧɧɵɟ ȼɚɦɢ ɡɚ ɜɵɩɨɥɧɟɧɧɵɟ ɡɚɞɚɧɢɹ, ɫɭɦɦɢɪɭɸɬɫɹ. 
ɉɨɫɬɚɪɚɣɬɟɫɶ ɜɵɩɨɥɧɢɬɶ ɤɚɤ ɦɨɠɧɨ ɛɨɥɶɲɟ ɡɚɞɚɧɢɣ ɢ ɧɚɛɪɚɬɶ 
ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɜ. 

 
ɀɟɥɚɟɦ ɭɫɩɟɯɚ! 

 
Чɚɫɬɶ 1 

 
Ɉɬɜɟɬɨɦ ɤ ɡɚɞɚɧɢɹɦ 1, 6, 9, 15, 19 ɹɜɥɹɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɰɢɮɪ. Ɂɚɩɢɲɢɬɟ ɷɬɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɰɢɮɪ ɜ ɩɨɥɟ ɨɬɜɟɬɚ ɜ 
ɛɥɚɧɤɟ ɨɬɜɟɬɨɜ №1.  
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɞɚɧɢɣ 2–5, 8, 11–14, 17, 18 ɢ 20, 21 ɜ ɩɨɥɟ ɨɬɜɟɬɚ 
ɛɥɚɧɤɚ ɨɬɜɟɬɨɜ №1 ɡɚɩɢɲɢɬɟ ɨɞɧɭ ɰɢɮɪɭ, ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɧɨɦɟɪɭ ɩɪɚɜɢɥɶɧɨɝɨ ɨɬɜɟɬɚ.  
Ɉɬɜɟɬɵ ɤ ɡɚɞɚɧɢɹɦ 7, 10 ɢ 16 ɡɚɩɢɲɢɬɟ ɜ ɜɢɞɟ ɱɢɫɥɚ ɫ ɭɱёɬɨɦ 
ɭɤɚɡɚɧɧɵɯ ɜ ɨɬɜɟɬɟ ɟɞɢɧɢɰ. 
 
1. ɍɫɬɚɧɨɜɢɬɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɮɢɡɢɱɟɫɤɢɦɢ ɜɟɥɢɱɢɧɚɦɢ ɢ 
ɟɞɢɧɢɰɚɦɢ ɷɬɢɯ ɜɟɥɢɱɢɧ ɜ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɫɢɫɬɟɦɟ ɟɞɢɧɢɰ: ɤ ɤɚɠɞɨɦɭ 
ɷɥɟɦɟɧɬɭ ɩɟɪɜɨɝɨ ɫɬɨɥɛɰɚ ɩɨɞɛɟɪɢɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɷɥɟɦɟɧɬ ɢɡ 
ɜɬɨɪɨɝɨ ɫɬɨɥɛɰɚ. 
 

ɎɂɁɂɑȿɋɄɂȿ ȼȿɅɂɑɂɇЫ  ȿȾɂɇɂɐЫ 
Ⱥ) ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ 
Ȼ) ɦɟɯɚɧɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 
ȼ) ɦɨɳɧɨɫɬɶ 
 

 1) ȼɬ 
2) Ⱦɠ 
3) ɇ 
4) ɉɚ 
5) ȼ 
 

 
Ɂɚɩɢɲɢɬɟ ɜ ɬɚɛɥɢɰɭ ɜɵɛɪɚɧɧɵɟ ɰɢɮɪɵ ɩɨɞ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɛɭɤɜɚɦɢ. 
 

Ɉɬɜɟɬ: 
Ⱥ Ȼ ȼ 
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2. ɇɚ ɪɢɫɭɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɨɪɞɢɧɚɬɵ ɨɬ ɜɪɟɦɟɧɢ 
ɞɥɹ ɬɟɥɚ, ɞɜɢɠɭɳɟɝɨɫɹ ɜɞɨɥɶ ɨɫɢ Ох. ɉɭɬɶ ɬɟɥɚ ɡɚ ɜɪɟɦɹ ɨɬ 0 ɞɨ 8 ɫ 
ɫɨɫɬɚɜɢɥ 
 

 
1) 0 2) 10 ɦ 3) 20 ɦ 4) 40 ɦ 

 

Ɉɬɜɟɬ:  

 
3. Ɍɟɥɨ, ɛɪɨɲɟɧɧɨɟ ɜɟɪɬɢɤɚɥɶɧɨ ɜɜɟɪɯ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, ɞɨɫɬɢɝɚɟɬ 
ɧɚɢɜɵɫɲɟɣ ɬɨɱɤɢ ɢ ɩɚɞɚɟɬ ɧɚ ɡɟɦɥɸ. (ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɧɟ 
ɭɱɢɬɵɜɚɬɶ.) ɉɪɢ ɷɬɨɦ ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɬɟɥɚ 
1) ɦɢɧɢɦɚɥɶɧɚ ɜ ɦɨɦɟɧɬ ɩɚɞɟɧɢɹ ɧɚ ɡɟɦɥɸ 
2) ɦɢɧɢɦɚɥɶɧɚ ɜ ɦɨɦɟɧɬ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ 
3) ɨɞɢɧɚɤɨɜɚ ɜ ɥɸɛɵɟ ɦɨɦɟɧɬɵ ɞɜɢɠɟɧɢɹ ɬɟɥɚ 
4) ɦɢɧɢɦɚɥɶɧɚ ɜ ɦɨɦɟɧɬ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɜɵɫɲɟɣ ɬɨɱɤɢ 
 

Ɉɬɜɟɬ:  

 

 
4. ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɡɚ 1 ɫ, ɫɨɜɟɪɲɚɟɦɵɯ ɬɟɥɨɦ, ɪɚɜɧɨɦɟɪɧɨ ɞɜɢɠɭɳɢɦɫɹ 
ɩɨ ɨɤɪɭɠɧɨɫɬɢ, ɧɚɡɵɜɚɟɬɫɹ 
1) ɩɟɪɢɨɞɨɦ ɨɛɪɚɳɟɧɢɹ 
2) ɱɚɫɬɨɬɨɣ ɨɛɪɚɳɟɧɢɹ 
3) ɰɟɧɬɪɨɫɬɪɟɦɢɬɟɥɶɧɵɦ ɭɫɤɨɪɟɧɢɟɦ 
4) ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ 

Ɉɬɜɟɬ:  

 
5. ɑɟɦɭ ɪɚɜɟɧ ɨɛɴɟɦ ɬɟɥɚ, ɩɨɥɧɨɫɬɶɸ ɩɨɝɪɭɠɟɧɧɨɝɨ ɜ ɜɨɞɭ, ɟɫɥɢ ɧɚ ɧɟɝɨ 
ɞɟɣɫɬɜɭɟɬ ɜɵɬɚɥɤɢɜɚɸɳɚɹ ɫɢɥɚ 20000 ɇ?  
1) 20000 ɦ3 2) 2000 ɦ3 3) 20 ɦ3 4) 2 ɦ3 
 

Ɉɬɜɟɬ:  

 
6. ɇɚ ɪɢɫɭɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ 
ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɟɤɰɢɢ ɫɤɨɪɨɫɬɢ Vɯ ɨɬ 
ɜɪɟɦɟɧɢ t ɞɥɹ ɱɟɬɵɪɟɯ ɬɟɥ, ɞɜɢɠɭɳɢɯɫɹ 
ɜɞɨɥɶ ɨɫɢ Ох. 
 
 
 
ɂɫɩɨɥɶɡɭɹ ɪɢɫɭɧɨɤ, ɜɵɛɟɪɢɬɟ ɢɡ 
ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɩɟɪɟɱɧɹ ɞɜɚ ɜɟɪɧɵɯ 
ɭɬɜɟɪɠɞɟɧɢɹ. ɍɤɚɠɢɬɟ ɢɯ ɧɨɦɟɪɚ. 
1) Ɍɟɥɨ 1 ɞɜɢɠɟɬɫɹ ɪɚɜɧɨɭɫɤɨɪɟɧɧɨ. 
2) Ɍɟɥɨ 4 ɞɜɢɠɟɬɫɹ ɜ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ  Ох. 
3) Ɍɟɥɨ 3 ɞɜɢɠɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɩɪɹɦɨɥɢɧɟɣɧɨ. 
4) Ɍɨɱɤɚ Ⱥ ɧɚ ɝɪɚɮɢɤɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɫɬɪɟɱɟ ɬɟɥ 1 ɢ 3. 
5) Ɉɬ ɧɚɱɚɥɚ ɨɬɫɱɟɬɚ ɞɨ  ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɬɨɱɤɟ Ȼ 

ɧɚ ɝɪɚɮɢɤɟ, ɬɟɥɨ 2 ɩɪɨɲɥɨ ɛɨɥɶɲɢɣ ɩɭɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɥɨɦ 4. 
Ɉɬɜɟɬ:   

 

0 1 4 6 

10 

–10 

x , ɦ 

t , 
ɫ 

Ⱥ 

B C 

D E 
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7. ɑɟɦɭ ɪɚɜɧɚ ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɞɜɢɠɟɧɢɢ 

ɚɜɬɨɦɨɛɢɥɹ ɫɨ ɫɤɨɪɨɫɬɶɸ 54 ɤɦ
ɱ

, ɟɫɥɢ ɩɪɢ ɷɬɨɦ ɧɚ ɩɭɬɢ 150 ɦ ɢɦ 

ɫɨɜɟɪɲɚɟɬɫɹ ɪɚɛɨɬɚ ɜ 600 ɤȾɠ? 
 

Ɉɬɜɟɬ: ___________________________ ɤȼɬ. 
 
8. ȼɟɳɟɫɬɜɨ ɜ ɝɚɡɨɨɛɪɚɡɧɨɦ ɫɨɫɬɨɹɧɢɢ  
1) ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɭɸ ɮɨɪɦɭ ɢ ɫɨɛɫɬɜɟɧɧɵɣ ɨɛɴɟɦ 
2) ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɵɣ ɨɛɴɟɦ, ɧɨ ɧɟ ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɨɣ ɮɨɪɦɵ 
3) ɧɟ ɢɦɟɟɬ ɧɢ ɫɨɛɫɬɜɟɧɧɨɣ ɮɨɪɦɵ, ɧɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɨɛɴɟɦɚ  
4) ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɭɸ ɮɨɪɦɭ, ɧɨ ɧɟ ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɨɛɴɟɦɚ 

Ɉɬɜɟɬ:  

 
9. ɐɢɥɢɧɞɪɵ ɢɡ ɨɥɨɜɚ ɢ ɫɬɚɥɢ ɨɞɢɧɚɤɨɜɨɣ ɦɚɫɫɵ, ɢɦɟɸɳɢɟ ɤɨɦɧɚɬɧɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ, ɩɨɥɨɠɢɥɢ ɜ ɝɨɪɹɱɭɸ ɜɨɞɭ. ɍɞɟɥɶɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɨɥɨɜɚ 
230 Ⱦɠ/(ɤɝ·°ɋ), ɭɞɟɥɶɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ ɫɬɚɥɢ 500 Ⱦɠ/(ɤɝ·°ɋ).  
ɂɡ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɩɟɪɟɱɧɹ ɭɬɜɟɪɠɞɟɧɢɣ ɜɵɛɟɪɢɬɟ ɞɜɚ ɩɪɚɜɢɥɶɧɵɯ. 
ɍɤɚɠɢɬɟ ɢɯ ɧɨɦɟɪɚ. 
1) ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɩɥɨɨɛɦɟɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɚɥɶɧɨɝɨ ɰɢɥɢɧɞɪɚ ɫɬɚɧɟɬ 

ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɥɨɜɹɧɧɨɝɨ ɰɢɥɢɧɞɪɚ. 
2) ȼ ɩɪɨɰɟɫɫɟ ɬɟɩɥɨɨɛɦɟɧɚ ɰɢɥɢɧɞɪɵ ɩɨɥɭɱɚɬ ɨɞɢɧɚɤɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɬɟɩɥɨɬɵ. 
3) ȼ ɩɪɨɰɟɫɫɟ ɬɟɩɥɨɨɛɦɟɧɚ ɰɢɥɢɧɞɪɵ ɩɨɥɭɱɚɬ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, 

ɪɚɜɧɨɟ ɤɨɥɢɱɟɫɬɜɭ ɬɟɩɥɨɬɵ, ɨɬɞɚɧɧɨɦɭ ɜɨɞɨɣ. 
4) ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɩɥɨɨɛɦɟɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɢ ɨɥɨɜɹɧɧɨɝɨ 

ɰɢɥɢɧɞɪɚ ɫɬɚɧɟɬ ɨɞɢɧɚɤɨɜɨɣ, ɚ ɭ ɫɬɚɥɶɧɨɝɨ ɰɢɥɢɧɞɪɚ ɨɧɚ ɛɭɞɟɬ 
ɧɢɠɟ. 

5) ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɩɥɨɨɛɦɟɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɰɢɥɢɧɞɪɨɜ ɢ ɜɨɞɵ ɫɬɚɧɟɬ 
ɨɞɢɧɚɤɨɜɨɣ. 

Ɉɬɜɟɬ:   

 

 
10. ɑɟɦɭ ɪɚɜɧɚ ɦɚɫɫɚ ɜɨɞɵ, ɜɡɹɬɨɣ ɩɪɢ 10 ɨɋ, ɟɫɥɢ ɩɪɢ ɟё ɨɯɥɚɠɞɟɧɢɢ ɢ 
ɞɚɥɶɧɟɣɲɟɣ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɜɵɞɟɥɢɥɨɫɶ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ 3720 ɤȾɠ? 
 

Ɉɬɜɟɬ: ___________________________ ɤɝ. 
 
11. Ɉɞɧɨɦɭ ɢɡ ɞɜɭɯ ɨɞɢɧɚɤɨɜɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɲɚɪɢɤɨɜ ɫɨɨɛɳɢɥɢ 
ɡɚɪɹɞ –2q, ɞɪɭɝɨɦɭ – ɡɚɪɹɞ +8q. Ɂɚɬɟɦ ɲɚɪɢɤɢ ɫɨɟɞɢɧɢɥɢ ɩɪɨɜɨɞɧɢɤɨɦ. 
Ʉɚɤɢɦɢ ɫɬɚɧɭɬ ɡɚɪɹɞɵ ɲɚɪɢɤɨɜ ɩɨɫɥɟ ɫɨɟɞɢɧɟɧɢɹ? 
1) ɨɞɢɧɚɤɨɜɵɦɢ ɢ ɪɚɜɧɵɦɢ +3q 
2) ɨɞɢɧɚɤɨɜɵɦɢ ɢ ɪɚɜɧɵɦɢ +6q 
3) ɨɞɢɧɚɤɨɜɵɦɢ ɢ ɪɚɜɧɵɦɢ +10q 
4) ɡɚɪɹɞ ɩɟɪɜɨɝɨ ɲɚɪɢɤɚ – 0, ɜɬɨɪɨɝɨ – +6q  
 

Ɉɬɜɟɬ:  

 
12. Ⱦɜɚ ɦɟɞɧɵɯ ɩɪɨɜɨɞɧɢɤɚ ɪɚɡɧɨɣ ɞɥɢɧɵ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɟ ɩɥɨɳɚɞɢ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. Ⱦɥɢɧɚ ɩɟɪɜɨɝɨ ɩɪɨɜɨɞɧɢɤɚ 20 ɫɦ, ɚ ɜɬɨɪɨɝɨ 1 ɦ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɤɚɤɨɝɨ ɢɡ ɩɪɨɜɨɞɧɢɤɨɜ ɦɟɧɶɲɟ ɢ ɜɨ ɫɤɨɥɶɤɨ ɪɚɡ? 
1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɟɪɜɨɝɨ ɩɪɨɜɨɞɧɢɤɚ ɜ 20 ɪɚɡ ɦɟɧɶɲɟ, ɱɟɦ ɜɬɨɪɨɝɨ. 
2) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɟɪɜɨɝɨ ɩɪɨɜɨɞɧɢɤɚ ɜ 5 ɪɚɡ ɦɟɧɶɲɟ, ɱɟɦ ɜɬɨɪɨɝɨ. 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɬɨɪɨɝɨ ɩɪɨɜɨɞɧɢɤɚ ɜ 20 ɪɚɡ ɦɟɧɶɲɟ, ɱɟɦ ɩɟɪɜɨɝɨ. 
4) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɬɨɪɨɝɨ ɩɪɨɜɨɞɧɢɤɚ ɜ 5 ɪɚɡ ɦɟɧɶɲɟ, ɱɟɦ ɩɟɪɜɨɝɨ. 
 

Ɉɬɜɟɬ:  

 
13. ɉɚɪɚɥɥɟɥɶɧɨ ɜɢɫɹɳɟɦɭ ɩɪɨɜɨɞɧɢɤɭ, ɩɨ ɤɨɬɨɪɨɦɭ ɬɟɱёɬ 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɪɚɫɩɨɥɨɠɢɥɢ ɞɪɭɝɨɣ ɩɪɨɜɨɞɧɢɤ, ɫɨɟɞɢɧёɧɧɵɣ ɫ 
ɢɫɬɨɱɧɢɤɨɦ ɬɨɤɚ. ɑɬɨ ɩɪɨɢɡɨɣɞёɬ ɫ ɩɪɨɜɨɞɧɢɤɚɦɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɰɟɩɢ, 
ɜ ɤɨɬɨɪɭɸ ɜɤɥɸɱёɧ ɜɬɨɪɨɣ ɩɪɨɜɨɞɧɢɤ?  
1) ɫɨɫɬɨɹɧɢɟ ɩɪɨɜɨɞɧɢɤɨɜ ɧɟ ɢɡɦɟɧɢɬɫɹ 
2) ɩɪɨɜɨɞɧɢɤɢ ɩɪɢɬɹɧɭɬɫɹ ɞɪɭɝ ɤ ɞɪɭɝɭ 
3) ɩɪɨɜɨɞɧɢɤɢ ɨɬɬɨɥɤɧɭɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ 
4) ɩɪɨɜɨɞɧɢɤɢ ɩɪɢɬɹɧɭɬɫɹ ɞɪɭɝ ɤ ɞɪɭɝɭ ɢɥɢ ɨɬɬɨɥɤɧɭɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɪɚɜɥɟɧɢɣ ɬɨɤɨɜ 

Ɉɬɜɟɬ:  
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14. ɉɪɟɞɦɟɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɟɪɟɞ ɩɥɨɫɤɢɦ ɡɟɪɤɚɥɨɦ, ɩɪɢɛɥɢɡɢɥɢ 
ɤ ɧɟɦɭ ɧɚ 5 ɫɦ. Ʉɚɤ ɢɡɦɟɧɢɥɨɫɶ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɪɟɞɦɟɬɨɦ ɢ ɟɝɨ 
ɢɡɨɛɪɚɠɟɧɢɟɦ? 
1) ɭɜɟɥɢɱɢɥɨɫɶ ɧɚ 5 ɫɦ 
2) ɭɦɟɧɶɲɢɥɨɫɶ ɧɚ 5 ɫɦ 
3) ɭɜɟɥɢɱɢɥɨɫɶ ɧɚ 10 ɫɦ 
4) ɭɦɟɧɶɲɢɥɨɫɶ ɧɚ 10 ɫɦ 
 

Ɉɬɜɟɬ:  

 
15. Ʌɭɱ ɫɜɟɬɚ ɩɟɪɟɯɨɞɢɬ ɢɡ ɜɨɡɞɭɯɚ ɜ ɜɨɞɭ. ɍɫɬɚɧɨɜɢɬɟ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɦɟɠɞɭ ɮɢɡɢɱɟɫɤɢɦɢ ɜɟɥɢɱɢɧɚɦɢ ɢ ɢɯ ɜɨɡɦɨɠɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɩɨɫɥɟ 
ɬɨɝɨ, ɤɚɤ ɭɝɨɥ ɩɚɞɟɧɢɹ ɥɭɱɚ ɧɚ ɝɪɚɧɢɰɭ ɪɚɡɞɟɥɚ ɜɨɞɵ ɢ ɜɨɡɞɭɯɚ 
ɭɜɟɥɢɱɢɥɢ. 
Ⱦɥɹ ɤɚɠɞɨɣ ɜɟɥɢɱɢɧɵ ɨɩɪɟɞɟɥɢɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɯɚɪɚɤɬɟɪ 
ɢɡɦɟɧɟɧɢɹ:    

1) ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
2) ɭɦɟɧɶɲɚɟɬɫɹ 
3) ɧɟ ɢɡɦɟɧɹɟɬɫɹ 

 

Ɂɚɩɢɲɢɬɟ ɜ ɬɚɛɥɢɰɭ ɜɵɛɪɚɧɧɵɟ ɰɢɮɪɵ ɩɨɞ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɛɭɤɜɚɦɢ. 
ɐɢɮɪɵ ɜ ɨɬɜɟɬɟ ɦɨɝɭɬ ɩɨɜɬɨɪɹɬɶɫɹ. 
 

ɍɝɨɥ ɨɬɪɚɠɟɧɢɹ ɍɝɨɥ ɩɪɟɥɨɦɥɟɧɢɹ 
  

 
16. ȼ ɩɪɹɦɨɣ ɧɢɤɟɥɢɧɨɜɨɣ ɩɪɨɜɨɥɨɤɟ ɫ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ 1 ɦɦ2 ɫɢɥɚ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɪɚɜɧɚ 1 Ⱥ. ɇɚ ɤɚɤɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ 
ɧɚɯɨɞɹɬɫɹ ɬɨɱɤɢ ɷɬɨɣ ɩɪɨɜɨɥɨɤɢ, ɧɚɩɪɹɠɟɧɢɟ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɪɚɜɧɨ 
1 ȼ? 
 
Ɉɬɜɟɬ: ___________________________ ɦ. 
 
 

 
17. ȼ ɧɟɣɬɪɚɥɶɧɨɦ ɚɬɨɦɟ ɱɢɫɥɨ ɷɥɟɤɬɪɨɧɨɜ ɪɚɜɧɨ 
1) ɱɢɫɥɭ ɧɟɣɬɪɨɧɨɜ ɜ ɹɞɪɟ 
2) ɱɢɫɥɭ ɩɪɨɬɨɧɨɜ ɜ ɹɞɪɟ 
3) ɫɭɦɦɚɪɧɨɦɭ ɱɢɫɥɭ ɧɟɣɬɪɨɧɨɜ ɢ ɩɪɨɬɨɧɨɜ ɜ ɹɞɪɟ 
4) ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɱɢɫɥɨɦ ɩɪɨɬɨɧɨɜ ɢ ɧɟɣɬɪɨɧɨɜ ɜ ɹɞɪɟ 
 

Ɉɬɜɟɬ:  

 
18. ɍɱɟɧɢɤ ɩɪɨɜёɥ ɨɩɵɬɵ ɩɨ ɢɡɭɱɟɧɢɸ ɠёɫɬɤɨɫɬɢ, ɪɚɫɬɹɝɢɜɚɹ 
ɪɚɡɥɢɱɧɵɟ ɩɪɨɜɨɥɨɱɤɢ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɞɥɢɧɵ l0, 
ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ S ɢ ɜɵɱɢɫɥɟɧɧɨɣ ɠёɫɬɤɨɫɬɢ k ɨɧ 
ɩɪɟɞɫɬɚɜɢɥ ɜ ɬɚɛɥɢɰɟ. 

№ ɨɩɵɬɚ Ɇɚɬɟɪɢɚɥ l0, ɫɦ S, ɦɦ2 

k, 
ɇ
ɫɦ

 

1 ɋɬɚɥɶ 40 0,5 2750 
2 Ɇɟɞɶ 40 0,5 1625 
3 ɋɬɚɥɶ 50 0,4 1760 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, 
ɱɬɨ ɠёɫɬɤɨɫɬɶ ɩɪɨɜɨɥɨɤɢ ɡɚɜɢɫɢɬ ɨɬ 
1) ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɞɥɢɧɵ ɩɪɨɜɨɥɨɤɢ 
2) ɦɚɬɟɪɢɚɥɚ ɩɪɨɜɨɥɨɤɢ 
3) ɭɞɥɢɧɟɧɢɹ ɩɪɨɜɨɥɨɤɢ 
4) ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɜɨɥɨɤɢ 
 

Ɉɬɜɟɬ:  
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19. ɂɫɩɨɥɶɡɭɹ ɫɬɚɤɚɧ ɫ ɝɨɪɹɱɟɣ ɜɨɞɨɣ, ɬɟɪɦɨɦɟɬɪ ɢ ɱɚɫɵ, ɭɱɢɬɟɥɶ ɧɚ 
ɭɪɨɤɟ  ɩɪɨɜɟɥ ɨɩɵɬɵ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɬɵɜɚɸɳɟɣ ɜɨɞɵ ɫ 
ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɨɧ ɡɚɧёɫ ɜ ɬɚɛɥɢɰɭ. 
 

t, ɨɋ 72 62 55 50 46 
 , ɦɢɧ 0 5 10 15 20 

 
ɂɡ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɩɟɪɟɱɧɹ ɜɵɛɟɪɢɬɟ ɞɜɚ ɭɬɜɟɪɠɞɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɨɜɟɞɟɧɧɵɦ ɨɩɵɬɚɦ. ɍɤɚɠɢɬɟ ɢɯ ɧɨɦɟɪɚ. 
 
1) Ɉɫɬɵɜɚɧɢɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɞɨ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

2) Ɂɚ ɩɟɪɜɵɟ 5 ɦɢɧ ɜɨɞɚ ɨɫɬɵɥɚ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɡɚ ɫɥɟɞɭɸɳɢɟ 
5 ɦɢɧ 

3) Ɍɟɦɩɟɪɚɬɭɪɚ ɨɫɬɵɜɚɸɳɟɣ ɜɨɞɵ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɜɪɟɦɟɧɢ 
ɧɚɛɥɸɞɟɧɢɹ 

4) ɋɤɨɪɨɫɬɶ ɨɫɬɵɜɚɧɢɹ ɜɨɞɵ ɭɦɟɧɶɲɚɟɬɫɹ ɩɨ ɦɟɪɟ ɨɯɥɚɠɞɟɧɢɹ ɜɨɞɵ 

5) ɉɨ ɦɟɪɟ ɨɫɬɵɜɚɧɢɹ ɫɤɨɪɨɫɬɶ ɢɫɩɚɪɟɧɢɹ ɭɦɟɧɶɲɚɟɬɫɹ 

 

Ɉɬɜɟɬ:   
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ɉɪɨɱɢɬɚɣɬɟ ɬɟɤɫɬ ɢ ɜɵɩɨɥɧɢɬɟ ɡɚɞɚɧɢɹ 20–22. 

 
Сɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɟɞɵ 

ȿɫɥɢ ɬɟɥɨ ɞɜɢɠɟɬɫɹ ɜɧɭɬɪɢ ɠɢɞɤɨɫɬɢ ɢɥɢ ɝɚɡɚ, ɬɨ ɜɫɹ ɟɝɨ 
ɩɨɜɟɪɯɧɨɫɬɶ ɜɫё ɜɪɟɦɹ ɫɨɩɪɢɤɚɫɚɟɬɫɹ ɫ ɱɚɫɬɢɰɚɦɢ ɠɢɞɤɨɫɬɢ ɢɥɢ ɝɚɡɚ. 
ɋɨ ɫɬɨɪɨɧɵ ɠɢɞɤɨɫɬɢ ɢɥɢ ɝɚɡɚ ɧɚ ɬɟɥɨ ɞɟɣɫɬɜɭɸɬ ɫɢɥɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ 
ɧɚɜɫɬɪɟɱɭ ɞɜɢɠɟɧɢɸ. Эɬɢ ɫɢɥɵ ɧɚɡɵɜɚɸɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɪɟɞɵ. Ʉɚɤ ɢ 
ɫɢɥɵ ɬɪɟɧɢɹ, ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɝɞɚ ɧɚɩɪɚɜɥɟɧɵ ɩɪɨɬɢɜ ɞɜɢɠɟɧɢɹ 
ɢ ɬɨɪɦɨɡɹɬ ɟɝɨ. ɉɨɷɬɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɟɞɵ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ 
ɨɞɢɧ ɢɡ ɜɢɞɨɜ ɫɢɥ ɬɪɟɧɢɹ. ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɛɭɫɥɨɜɥɟɧɚ ɧɟ ɬɨɥɶɤɨ 
ɬɪɟɧɢɟɦ ɜɨɡɞɭɯɚ ɨ ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɥɚ, ɧɨ ɢ ɢɡɦɟɧɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ. 
ȼ ɜɨɡɞɭɲɧɨɦ ɩɨɬɨɤɟ, ɢɡɦɟɧёɧɧɨɦ ɩɪɢɫɭɬɫɬɜɢɟɦ ɬɟɥɚ, ɞɚɜɥɟɧɢɟ ɧɚ 
ɩɟɪɟɞɧɟɣ ɫɬɨɪɨɧɟ ɬɟɥɚ ɪɚɫɬёɬ, ɚ ɧɚ ɡɚɞɧɟɣ – ɩɨɧɢɠɚɟɬɫɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɫɨɡɞɚёɬɫɹ ɪɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɣ, ɬɨɪɦɨɡɹɳɚɹ ɞɜɢɠɭɳɟɟɫɹ ɬɟɥɨ, 
ɩɨɝɪɭɠёɧɧɨɟ ɜ ɩɨɬɨɤ. Ⱦɜɢɠɟɧɢɟ ɜɨɡɞɭɯɚ ɩɨɡɚɞɢ ɬɟɥɚ ɩɪɢɧɢɦɚɟɬ 
ɛɟɫɩɨɪɹɞɨɱɧɵɣ ɜɢɯɪɟɜɨɣ ɯɚɪɚɤɬɟɪ. 

ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, 
ɨɬ ɪɚɡɦɟɪɨɜ ɢ ɮɨɪɦɵ ɬɟɥɚ. ȿɫɥɢ ɬɟɥɨ ɢɦɟɟɬ ɝɥɚɞɤɭɸ ɲɚɪɨɨɛɪɚɡɧɭɸ ɢɥɢ 
ɫɢɝɚɪɨɨɛɪɚɡɧɭɸ ɮɨɪɦɭ, ɬɨ ɨɧɨ ɨɛɬɟɤɚɟɬɫɹ ɩɨɬɨɤɚɦɢ ɜɨɡɞɭɯɚ ɢ ɩɨɬɨɦɭ 
ɧɟ ɧɚɪɭɲɚɟɬ ɩɪɚɜɢɥɶɧɨɫɬɢ ɩɨɬɨɤɚ. Ⱦɚɜɥɟɧɢɟ ɧɚ ɡɚɞɧɸɸ ɱɚɫɬɶ ɬɟɥɚ ɥɢɲɶ 
ɧɟɦɧɨɝɨ ɩɨɧɢɠɟɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɚɜɥɟɧɢɟɦ ɧɚ ɩɟɪɟɞɧɸɸ ɱɚɫɬɶ ɬɟɥɚ ɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ ɬɟɥɚ ɧɟɜɟɥɢɤɨ. Ɂɚ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɩɥɚɫɬɢɧɤɨɣ 
ɩɪɢ ɟё ɞɜɢɠɟɧɢɢ ɨɛɪɚɡɭɟɬɫɹ ɨɛɥɚɫɬɶ ɛɟɫɩɨɪɹɞɨɱɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, 
ɝɞɟ ɞɚɜɥɟɧɢɟ ɫɢɥɶɧɨ ɩɚɞɚɟɬ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ɧɚ ɫɚɦɨɥёɬɚɯ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɪɚɡɥɢɱɧɵɟ ɨɛɬɟɤɚɬɟɥɢ, ɤɨɬɨɪɵɟ ɭɫɬɪɚɧɹɸɬ ɡɚɜɢɯɪɟɧɢɹ 
ɩɨɬɨɤɚ ɜɵɫɬɭɩɚɸɳɢɦɢ ɱɚɫɬɹɦɢ ɤɨɧɫɬɪɭɤɰɢɣ. Ƚɥɚɜɧɭɸ ɪɨɥɶ ɩɪɢ ɷɬɨɦ 
ɢɝɪɚɟɬ ɡɚɞɧɹɹ ɱɚɫɬɶ ɞɜɢɠɭɳɟɝɨɫɹ ɬɟɥɚ, ɬɚɤ ɤɚɤ ɩɨɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ 
ɜɛɥɢɡɢ ɧɟё ɛɨɥɶɲɟ, ɱɟɦ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ. ɉɨɷɬɨɦɭ 
ɨɫɨɛɟɧɧɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɢɞɚɧɢɟ ɨɛɬɟɤɚɟɦɨɣ ɮɨɪɦɵ ɢɦɟɧɧɨ ɡɚɞɧɟɣ 
ɱɚɫɬɢ ɬɟɥɚ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɫɢɥɶɧɨ ɜɥɢɹɟɬ ɢ ɧɚ ɞɜɢɠɟɧɢɟ ɧɚɡɟɦɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ: ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɦɨɳɧɨɫɬɢ  

 
ɞɜɢɝɚɬɟɥɹ. ɉɨɷɬɨɦɭ ɚɜɬɨɦɨɛɢɥɹɦ ɩɪɢɞɚɟɬɫɹ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɬɟɤɚɟɦɚɹ 
ɮɨɪɦɚ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɫɢɥ ɬɪɟɧɢɹ ɜɧɭɬɪɢ ɠɢɞɤɨɫɬɢ ɢɥɢ ɝɚɡɚ ɹɜɥɹɟɬɫɹ 
ɨɬɫɭɬɫɬɜɢɟ ɬɪɟɧɢɹ ɩɨɤɨɹ. 

Ɍɜёɪɞɨɟ ɬɟɥɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɪɭɝɨɝɨ ɬɜёɪɞɨɝɨ 
ɬɟɥɚ, ɦɨɠɟɬ ɛɵɬɶ ɫɞɜɢɧɭɬɨ ɫ ɦɟɫɬɚ, ɬɨɥɶɤɨ ɟɫɥɢ ɤ ɧɟɦɭ ɩɪɢɥɨɠɟɧɚ ɫɢɥɚ, 
ɩɪɟɜɨɫɯɨɞɹɳɚɹ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɢɥɭ ɬɪɟɧɢɹ ɩɨɤɨɹ. ɉɪɢ ɦɟɧɶɲɟɣ ɫɢɥɟ 
ɬɜёɪɞɨɟ ɬɟɥɨ ɫ ɦɟɫɬɚ ɧɟ ɫɞɜɢɧɟɬɫɹ.   

ȿɫɥɢ ɬɟɥɨ ɧɚɯɨɞɢɬɫɹ ɜ ɠɢɞɤɨɫɬɢ, ɬɨ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɟɝɨ ɜ 
ɞɜɢɠɟɧɢɟ ɞɨɫɬɚɬɨɱɧɨ ɨɱɟɧɶ ɧɟɛɨɥɶɲɨɣ ɫɢɥɵ. ɇɚɩɪɢɦɟɪ, ɨɞɢɧ ɱɟɥɨɜɟɤ 
ɧɢɤɨɝɞɚ ɧɟ ɫɞɜɢɧɟɬ ɫ ɦɟɫɬɚ ɥɟɠɚɳɢɣ ɧɚ ɡɟɦɥɟ ɤɚɦɟɧɶ ɦɚɫɫɨɣ 100 ɬ. ȼ ɬɨ 
ɠɟ ɜɪɟɦɹ ɝɪɭɠɟɧɭɸ ɛɚɪɠɭ ɦɚɫɫɨɣ 100 ɬ, ɩɥɚɜɚɸɳɭɸ ɧɚ ɜɨɞɟ, ɨɞɢɧ 
ɱɟɥɨɜɟɤ, ɯɨɬɹ ɢ ɨɱɟɧɶ ɦɟɞɥɟɧɧɨ, ɦɨɠɟɬ ɫɞɜɢɧɭɬɶ. ɉɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɟɞɵ ɫɢɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
 
20. ɇɚɥɢɱɢɟ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɨɛɭɫɥɨɜɥɟɧɨ 
Ⱥ. Ɍɪɟɧɢɟɦ ɜɨɡɞɭɯɚ ɨ ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɥɚ 
Ȼ. ɂɡɦɟɧɟɧɢɟɦ ɯɚɪɚɤɬɟɪɚ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ 
ɉɪɚɜɢɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɨɬɜɟɬ 
1) ɬɨɥɶɤɨ Ⱥ 2) ɬɨɥɶɤɨ Ȼ          3) ɢ Ⱥ, ɢ Ȼ           4) ɧɢ Ⱥ, ɧɢ Ȼ 
 

Ɉɬɜɟɬ:  

 
21. Ⱦɜɢɠɭɳɢɦɫɹ ɬɟɥɚɦ ɫɬɪɟɦɹɬɫɹ ɩɪɢɞɚɬɶ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ 
Ⱥ. ɭɦɟɧɶɲɢɬɶ ɞɚɜɥɟɧɢɟ ɧɚ ɧɟɝɨ 
Ȼ. ɭɦɟɧɶɲɢɬɶ ɪɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɣ ɧɚ ɩɟɪɟɞɧɸɸ ɢ ɡɚɞɧɸɸ ɫɬɟɧɤɢ ɬɟɥɚ 
ɉɪɚɜɢɥɶɧɵɣ ɨɬɜɟɬ 
1) ɬɨɥɶɤɨ Ⱥ 2) ɬɨɥɶɤɨ Ȼ          3) ɢ Ⱥ, ɢ Ȼ           4) ɧɢ Ⱥ, ɧɢ Ȼ 
 

Ɉɬɜɟɬ:  
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Кɨɩɢɪɨɜɚɧɢɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 

 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɞɚɧɢɹ 22 ɫ ɪɚɡɜёɪɧɭɬɵɦ ɨɬɜɟɬɨɦ ɢɫɩɨɥɶɡɭɣɬɟ 
ɛɥɚɧɤ ɨɬɜɟɬɨɜ №2. Ɂɚɩɢɲɢɬɟ ɫɧɚɱɚɥɚ ɧɨɦɟɪ ɡɚɞɚɧɢɹ, ɚ ɡɚɬɟɦ 
ɨɬɜɟɬ ɧɚ ɧɟɝɨ. ɉɨɥɧɵɣ ɨɬɜɟɬ ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ ɧɟ ɬɨɥɶɤɨ ɨɬɜɟɬ 
ɧɚ ɜɨɩɪɨɫ, ɧɨ ɢ ɟɝɨ ɪɚɡɜёɪɧɭɬɨɟ, ɥɨɝɢɱɟɫɤɢ ɫɜɹɡɚɧɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ. 
Ɉɬɜɟɬ ɡɚɩɢɫɵɜɚɣɬɟ ɱёɬɤɨ ɢ ɪɚɡɛɨɪɱɢɜɨ. 
 

22. ɂɡɦɟɧɢɬɫɹ ɥɢ ɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ɥɨɞɤɢ, ɟɫɥɢ ɧɚ ɧɟё 
ɩɨɥɨɠɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɝɪɭɡ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɩɪɨɱɢɯ ɭɫɥɨɜɢɣ 
ɞɜɢɠɟɧɢɹ? Ɉɬɜɟɬ ɩɨɹɫɧɢɬɟ. 
 

Чɚɫɬɶ 2 
Дɥɹ ɨɬɜɟɬɨɜ ɧɚ ɡɚɞɚɧɢɹ 23–26 ɢɫɩɨɥɶɡɭɣɬɟ ɛɥɚɧɤ ɨɬɜɟɬɨɜ №2. 
Ɂɚɩɢɲɢɬɟ ɫɧɚɱɚɥɚ ɧɨɦɟɪ ɡɚɞɚɧɢɹ (23, 24 ɢ ɬ.ɞ.), ɚ ɡɚɬɟɦ ɨɬɜɟɬ ɤ 
ɧɟɦɭ. Ɉɬɜɟɬɵ ɡɚɩɢɫɵɜɚɣɬɟ ɱёɬɤɨ ɢ ɪɚɡɛɨɪɱɢɜɨ. 
 

23. ɂɫɩɨɥɶɡɭɹ ɢɫɬɨɱɧɢɤ ɬɨɤɚ, ɜɨɥɶɬɦɟɬɪ, ɚɦɩɟɪɦɟɬɪ, ɤɥɸɱ, ɪɟɨɫɬɚɬ, 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ, ɪɟɡɢɫɬɨɪ, ɨɛɨɡɧɚɱɟɧɧɵɣ R1, ɫɨɛɟɪɢɬɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɳɧɨɫɬɢ, ɜɵɞɟɥɹɟɦɨɣ 
ɧɚ ɪɟɡɢɫɬɨɪɟ. ɉɪɢ ɩɨɦɨɳɢ ɪɟɨɫɬɚɬɚ ɭɫɬɚɧɨɜɢɬɟ ɜ ɰɟɩɢ ɫɢɥɭ ɬɨɤɚ 0,3 Ⱥ. 
ȼ ɛɥɚɧɤɟ ɨɬɜɟɬɨɜ: 
1) ɧɚɪɢɫɭɣɬɟ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ ɷɤɫɩɟɪɢɦɟɧɬɚ; 
2) ɡɚɩɢɲɢɬɟ ɮɨɪɦɭɥɭ ɞɥɹ ɪɚɫɱёɬɚ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ;  
3) ɭɤɚɠɢɬɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɫɢɥɟ ɬɨɤɚ 0,3 Ⱥ;  
4) ɡɚɩɢɲɢɬɟ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ. 
 
Ɂɚɞɚɧɢɟ 24 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɨɩɪɨɫ, ɧɚ ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɞɚɬɶ 
ɩɢɫɶɦɟɧɧɵɣ ɨɬɜɟɬ. ɉɨɥɧɵɣ ɨɬɜɟɬ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɧɟ ɬɨɥɶɤɨ 
ɨɬɜɟɬ ɧɚ ɜɨɩɪɨɫ, ɧɨ ɢ ɟɝɨ ɪɚɡɜёɪɧɭɬɨɟ, ɥɨɝɢɱɟɫɤɢ ɫɜɹɡɚɧɧɨɟ 
ɨɛɨɫɧɨɜɚɧɢɟ. 
 

24. ɋɬɚɤɚɧ ɧɚɩɨɥɨɜɢɧɭ ɡɚɩɨɥɧɟɧ ɤɢɩɹɬɤɨɦ. ȼ ɤɚɤɨɦ ɫɥɭɱɚɟ ɜɨɞɚ ɨɫɬɵɧɟɬ 
ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ: 1) ɟɫɥɢ ɩɨɞɨɠɞɚɬɶ 5 ɦɢɧɭɬ, ɚ ɩɨɬɨɦ ɞɨɥɢɬɶ ɜ ɫɬɚɤɚɧ 
ɯɨɥɨɞɧɭɸ ɜɨɞɭ; 2) ɟɫɥɢ ɫɪɚɡɭ ɞɨɥɢɬɶ ɯɨɥɨɞɧɭɸ ɜɨɞɭ, ɚ ɡɚɬɟɦ ɩɨɞɨɠɞɚɬɶ 
5 ɦɢɧɭɬ? 
Ɉɬɜɟɬ ɩɨɹɫɧɢɬɟ. 

 
Дɥɹ ɡɚɞɚɧɢɣ 25–26 ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɢɫɚɬɶ ɩɨɥɧɨɟ ɪɟɲɟɧɢɟ, 
ɜɤɥɸɱɚɸɳɟɟ ɡɚɩɢɫɶ ɤɪɚɬɤɨɝɨ ɭɫɥɨɜɢɹ ɡɚɞɚɱɢ (Дɚɧɨ), ɡɚɩɢɫɶ ɮɨɪɦɭɥ, 
ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɢ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ, 
ɚ ɬɚɤɠɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɫɱёɬɵ, ɩɪɢɜɨɞɹɳɢɟ ɤ 
ɱɢɫɥɨɜɨɦɭ ɨɬɜɟɬɭ. 
 
25. ȼ ɫɬɚɥɶɧɨɣ ɤɨɪɨɛɤɟ ɧɚɯɨɞɢɬɫɹ ɨɥɨɜɨ ɦɚɫɫɨɣ 200 ɝ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
32ɋ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɪɚɫɩɥɚɜɢɬɶ ɨɥɨɜɨ, ɩɨɬɪɟɛɨɜɚɥɨɫɶ 61 ɤȾɠ ɷɧɟɪɝɢɢ. 
Ʉɚɤɨɜɚ ɦɚɫɫɚ ɫɬɚɥɶɧɨɣ ɤɨɪɨɛɤɢ? ɉɨɬɟɪɹɦɢ ɷɧɟɪɝɢɢ ɜ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɩɪɟɧɟɛɪɟɱɶ. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɫɬɚɥɢ ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɲɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɨɥɨɜɚ. 
 
26. ɂɦɟɟɬɫɹ ɞɜɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɟɜɚɬɟɥɹ ɨɞɢɧɚɤɨɜɨɣ ɦɨɳɧɨɫɬɢ – ɩɨ 
400 ȼɬ. ɋɤɨɥɶɤɨ ɜɪɟɦɟɧɢ ɩɨɬɪɟɛɭɟɬɫɹ ɞɥɹ ɧɚɝɪɟɜɚɧɢɹ 1 ɥ ɜɨɞɵ ɧɚ 40 ºɋ, 
ɟɫɥɢ ɧɚɝɪɟɜɚɬɟɥɢ ɛɭɞɭɬ ɜɤɥɸɱɟɧɵ ɜ ɷɥɟɤɬɪɨɫɟɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ? 
ɉɨɬɟɪɹɦɢ ɷɧɟɪɝɢɢ ɩɪɟɧɟɛɪɟɱɶ. 
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Оɬвɟɬы к ɡаɞаɧɢяɦ 
 

№ ɡаɞанɢя Оɬвɟɬ 
1 221 

2 4 

3 4 

4 2 

5 4 

6 23 

7 60 

8 3 

9 35 

10 10 

11 1 

12 2 

13 4 

14 4 

15 11 

16 2,5 

17 2 

18 2 

19 24 

20 3 

21 2 
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Кɪɢɬɟɪɢɢ ɨцɟɧɢваɧɢя ɡаɞаɧɢɣ ɫ ɪаɡвёɪɧɭɬыɦ ɨɬвɟɬɨɦ 
 

Сɨɩɪɨɬɢвɥɟɧɢɟ ɫɪɟɞы 

ȿɫɥɢ ɬɟɥɨ ɞвɢɠɟɬɫя внɭɬɪɢ ɠɢɞɤɨɫɬɢ ɢɥɢ ɝаɡа, ɬɨ вɫя ɟɝɨ ɩɨвɟɪɯнɨɫɬɶ 
вɫё вɪɟɦя ɫɨɩɪɢɤаɫаɟɬɫя ɫ ɱаɫɬɢɰаɦɢ ɠɢɞɤɨɫɬɢ ɢɥɢ ɝаɡа. ɋɨ ɫɬɨɪɨнɵ 

ɠɢɞɤɨɫɬɢ ɢɥɢ ɝаɡа на ɬɟɥɨ ɞɟɣɫɬвɭɸɬ ɫɢɥɵ, наɩɪавɥɟннɵɟ навɫɬɪɟɱɭ 
ɞвɢɠɟнɢɸ. Эɬɢ ɫɢɥɵ наɡɵваɸɬ ɫɨɩɪɨɬɢвɥɟнɢɟɦ ɫɪɟɞɵ. Ʉаɤ ɢ ɫɢɥɵ ɬɪɟнɢя, 
ɫɢɥɵ ɫɨɩɪɨɬɢвɥɟнɢя вɫɟɝɞа наɩɪавɥɟнɵ ɩɪɨɬɢв ɞвɢɠɟнɢя ɢ ɬɨɪɦɨɡяɬ ɟɝɨ. 
ɉɨɷɬɨɦɭ ɫɨɩɪɨɬɢвɥɟнɢɟ ɫɪɟɞɵ ɦɨɠнɨ ɪаɫɫɦаɬɪɢваɬɶ ɤаɤ ɨɞɢн ɢɡ вɢɞɨв ɫɢɥ 
ɬɪɟнɢя. ɋɢɥа ɫɨɩɪɨɬɢвɥɟнɢя ɨɛɭɫɥɨвɥɟна нɟ ɬɨɥɶɤɨ ɬɪɟнɢɟɦ вɨɡɞɭɯа ɨ 
ɩɨвɟɪɯнɨɫɬɶ ɬɟɥа, нɨ ɢ ɢɡɦɟнɟнɢɟɦ ɞвɢɠɟнɢя ɩɨɬɨɤа. В вɨɡɞɭɲнɨɦ ɩɨɬɨɤɟ, 
ɢɡɦɟнённɨɦ ɩɪɢɫɭɬɫɬвɢɟɦ ɬɟɥа, ɞавɥɟнɢɟ на ɩɟɪɟɞнɟɣ ɫɬɨɪɨнɟ ɬɟɥа ɪаɫɬёɬ, а 
на ɡаɞнɟɣ – ɩɨнɢɠаɟɬɫя. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɫɨɡɞаёɬɫя ɪаɡнɨɫɬɶ ɞавɥɟнɢɣ, 

ɬɨɪɦɨɡяɳая ɞвɢɠɭɳɟɟɫя ɬɟɥɨ, ɩɨɝɪɭɠённɨɟ в ɩɨɬɨɤ. Ⱦвɢɠɟнɢɟ вɨɡɞɭɯа 
ɩɨɡаɞɢ ɬɟɥа ɩɪɢнɢɦаɟɬ ɛɟɫɩɨɪяɞɨɱнɵɣ вɢɯɪɟвɨɣ ɯаɪаɤɬɟɪ. 

ɋɢɥа ɫɨɩɪɨɬɢвɥɟнɢя ɡавɢɫɢɬ ɨɬ ɨɬнɨɫɢɬɟɥɶнɨɣ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤа, ɨɬ 
ɪаɡɦɟɪɨв ɢ ɮɨɪɦɵ ɬɟɥа. ȿɫɥɢ ɬɟɥɨ ɢɦɟɟɬ ɝɥаɞɤɭɸ ɲаɪɨɨɛɪаɡнɭɸ ɢɥɢ 

ɫɢɝаɪɨɨɛɪаɡнɭɸ ɮɨɪɦɭ, ɬɨ ɨнɨ ɨɛɬɟɤаɟɬɫя ɩɨɬɨɤаɦɢ вɨɡɞɭɯа ɢ ɩɨɬɨɦɭ нɟ 
наɪɭɲаɟɬ ɩɪавɢɥɶнɨɫɬɢ ɩɨɬɨɤа. Ⱦавɥɟнɢɟ на ɡаɞнɸɸ ɱаɫɬɶ ɬɟɥа ɥɢɲɶ 
нɟɦнɨɝɨ ɩɨнɢɠɟнɨ ɩɨ ɫɪавнɟнɢɸ ɫ ɞавɥɟнɢɟɦ на ɩɟɪɟɞнɸɸ ɱаɫɬɶ ɬɟɥа ɢ 

ɫɨɩɪɨɬɢвɥɟнɢɟ ɞвɢɠɟнɢɸ ɬɟɥа нɟвɟɥɢɤɨ. Ɂа ɩɪяɦɨɭɝɨɥɶнɨɣ ɩɥаɫɬɢнɤɨɣ ɩɪɢ 

ɟё ɞвɢɠɟнɢɢ ɨɛɪаɡɭɟɬɫя ɨɛɥаɫɬɶ ɛɟɫɩɨɪяɞɨɱнɨɝɨ ɞвɢɠɟнɢя вɨɡɞɭɯа, ɝɞɟ 
ɞавɥɟнɢɟ ɫɢɥɶнɨ ɩаɞаɟɬ. 

Ⱦɥя ɭɦɟнɶɲɟнɢя ɫɨɩɪɨɬɢвɥɟнɢя ɞвɢɠɟнɢɸ на ɫаɦɨɥёɬаɯ 
ɭɫɬанавɥɢваɸɬ ɪаɡɥɢɱнɵɟ ɨɛɬɟɤаɬɟɥɢ, ɤɨɬɨɪɵɟ ɭɫɬɪаняɸɬ ɡавɢɯɪɟнɢя ɩɨɬɨɤа 
вɵɫɬɭɩаɸɳɢɦɢ ɱаɫɬяɦɢ ɤɨнɫɬɪɭɤɰɢɣ. Ƚɥавнɭɸ ɪɨɥɶ ɩɪɢ ɷɬɨɦ ɢɝɪаɟɬ ɡаɞняя 
ɱаɫɬɶ ɞвɢɠɭɳɟɝɨɫя ɬɟɥа, ɬаɤ ɤаɤ ɩɨнɢɠɟнɢɟ ɞавɥɟнɢя вɛɥɢɡɢ нɟё ɛɨɥɶɲɟ, ɱɟɦ 

ɩɨвɵɲɟнɢɟ ɞавɥɟнɢя в ɩɟɪɟɞнɟɣ ɱаɫɬɢ. ɉɨɷɬɨɦɭ ɨɫɨɛɟннɨ ɫɭɳɟɫɬвɟннɨ 
ɩɪɢɞанɢɟ ɨɛɬɟɤаɟɦɨɣ ɮɨɪɦɵ ɢɦɟннɨ ɡаɞнɟɣ ɱаɫɬɢ ɬɟɥа. 

ɋɨɩɪɨɬɢвɥɟнɢɟ вɨɡɞɭɯа ɫɢɥɶнɨ вɥɢяɟɬ ɢ на ɞвɢɠɟнɢɟ наɡɟɦнɨɝɨ 
ɬɪанɫɩɨɪɬа: ɫ ɭвɟɥɢɱɟнɢɟɦ ɫɤɨɪɨɫɬɢ авɬɨɦɨɛɢɥя на ɩɪɟɨɞɨɥɟнɢɟ 
ɫɨɩɪɨɬɢвɥɟнɢя вɨɡɞɭɯа ɡаɬɪаɱɢваɟɬɫя ɛɨɥɶɲая ɱаɫɬɶ ɦɨɳнɨɫɬɢ ɞвɢɝаɬɟɥя. 
ɉɨɷɬɨɦɭ авɬɨɦɨɛɢɥяɦ ɩɪɢɞаɟɬɫя ɩɨ вɨɡɦɨɠнɨɫɬɢ ɨɛɬɟɤаɟɦая ɮɨɪɦа. 

Оɫɨɛɟннɨɫɬɶɸ ɫɢɥ ɬɪɟнɢя внɭɬɪɢ ɠɢɞɤɨɫɬɢ ɢɥɢ ɝаɡа явɥяɟɬɫя 
ɨɬɫɭɬɫɬвɢɟ ɬɪɟнɢя ɩɨɤɨя. 

Ɍвёɪɞɨɟ ɬɟɥɨ, наɯɨɞяɳɟɟɫя на ɩɨвɟɪɯнɨɫɬɢ ɞɪɭɝɨɝɨ ɬвёɪɞɨɝɨ ɬɟɥа, 
ɦɨɠɟɬ ɛɵɬɶ ɫɞвɢнɭɬɨ ɫ ɦɟɫɬа, ɬɨɥɶɤɨ ɟɫɥɢ ɤ нɟɦɭ ɩɪɢɥɨɠɟна ɫɢɥа, 
ɩɪɟвɨɫɯɨɞяɳая ɦаɤɫɢɦаɥɶнɭɸ ɫɢɥɭ ɬɪɟнɢя ɩɨɤɨя. ɉɪɢ ɦɟнɶɲɟɣ ɫɢɥɟ ɬвёɪɞɨɟ 
ɬɟɥɨ ɫ ɦɟɫɬа нɟ ɫɞвɢнɟɬɫя.   

ȿɫɥɢ ɬɟɥɨ наɯɨɞɢɬɫя в ɠɢɞɤɨɫɬɢ, ɬɨ ɞɥя ɩɪɢвɟɞɟнɢя ɟɝɨ в ɞвɢɠɟнɢɟ 
ɞɨɫɬаɬɨɱнɨ ɨɱɟнɶ нɟɛɨɥɶɲɨɣ ɫɢɥɵ. ɇаɩɪɢɦɟɪ, ɨɞɢн ɱɟɥɨвɟɤ нɢɤɨɝɞа нɟ 
ɫɞвɢнɟɬ ɫ ɦɟɫɬа ɥɟɠаɳɢɣ на ɡɟɦɥɟ ɤаɦɟнɶ ɦаɫɫɨɣ 100 ɬ. В ɬɨ ɠɟ вɪɟɦя 
ɝɪɭɠɟнɭɸ ɛаɪɠɭ ɦаɫɫɨɣ 100 ɬ, ɩɥаваɸɳɭɸ на вɨɞɟ, ɨɞɢн ɱɟɥɨвɟɤ, ɯɨɬя ɢ 

ɨɱɟнɶ ɦɟɞɥɟннɨ, ɦɨɠɟɬ ɫɞвɢнɭɬɶ. ɉɨ ɦɟɪɟ ɭвɟɥɢɱɟнɢя ɫɤɨɪɨɫɬɢ 

ɫɨɩɪɨɬɢвɥɟнɢɟ ɫɪɟɞɵ ɫɢɥɶнɨ ɭвɟɥɢɱɢваɟɬɫя. 
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ɂɡɦɟнɢɬɫя ɥɢ ɫɢɥа ɫɨɩɪɨɬɢвɥɟнɢя ɞвɢɠɟнɢɸ ɥɨɞɤɢ, ɟɫɥɢ на нɟё ɩɨɥɨɠɢɬɶ 
ɞɨɩɨɥнɢɬɟɥɶнɵɣ ɝɪɭɡ ɛɟɡ ɢɡɦɟнɟнɢя ɩɪɨɱɢɯ ɭɫɥɨвɢɣ ɞвɢɠɟнɢя? Оɬвɟɬ 
ɩɨяɫнɢɬɟ. 

 

 

 
 

Оɛɪаɡɟц ɩɪɢɦɟɪɧɨɝɨ ɨɬвɟɬа 
1. ɂɡɦɟнɢɬɫя. 
2. ɍ наɝɪɭɠɟннɨɣ ɥɨɞɤɢ ɭвɟɥɢɱɢɬɫя ɨɫаɞɤа, ɬ.ɟ. ɱаɫɬɶ ɥɨɞɤɢ, наɯɨɞяɳаяɫя в 
вɨɞɟ. ɋɥɟɞɨваɬɟɥɶнɨ, ɫɢɥа ɫɨɩɪɨɬɢвɥɟнɢя вɨɞɵ ɭвɟɥɢɱɢɬɫя. 

 

 

 
 
 

 
 
 

 
 

ɂɫɩɨɥɶɡɭя ɢɫɬɨɱнɢɤ ɬɨɤа, вɨɥɶɬɦɟɬɪ, аɦɩɟɪɦɟɬɪ, ɤɥɸɱ, ɪɟɨɫɬаɬ, 
ɫɨɟɞɢнɢɬɟɥɶнɵɟ ɩɪɨвɨɞа, ɪɟɡɢɫɬɨɪ, ɨɛɨɡнаɱɟннɵɣ R1, ɫɨɛɟɪɢɬɟ 
ɷɤɫɩɟɪɢɦɟнɬаɥɶнɭɸ ɭɫɬанɨвɤɭ ɞɥя ɨɩɪɟɞɟɥɟнɢя ɦɨɳнɨɫɬɢ, вɵɞɟɥяɟɦɨɣ на 
ɪɟɡɢɫɬɨɪɟ. ɉɪɢ ɩɨɦɨɳɢ ɪɟɨɫɬаɬа ɭɫɬанɨвɢɬɟ в ɰɟɩɢ ɫɢɥɭ ɬɨɤа 0,3 А. 

В ɛɥанɤɟ ɨɬвɟɬɨв: 
1) наɪɢɫɭɣɬɟ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ ɷɤɫɩɟɪɢɦɟнɬа; 
2) ɡаɩɢɲɢɬɟ ɮɨɪɦɭɥɭ ɞɥя ɪаɫɱёɬа ɦɨɳнɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤа;  
3) ɭɤаɠɢɬɟ ɪɟɡɭɥɶɬаɬɵ ɢɡɦɟɪɟнɢя наɩɪяɠɟнɢя ɩɪɢ ɫɢɥɟ ɬɨɤа 0,3 А;  

4) ɡаɩɢɲɢɬɟ ɱɢɫɥɟннɨɟ ɡнаɱɟнɢɟ ɦɨɳнɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤа. 

 

 

 
 

Хаɪакɬɟɪɢɫɬɢка ɨɛɨɪɭɞɨваɧɢя 

ɉɪɢ вɵɩɨɥнɟнɢɢ ɡаɞанɢя ɢɫɩɨɥɶɡɭɟɬɫя ɤɨɦɩɥɟɤɬ ɨɛɨɪɭɞɨванɢя № 5  

в ɫɥɟɞɭɸɳɟɦ ɫɨɫɬавɟ: 
 

Нɚɛɨɪы ɥɚɛɨɪɚɬɨɪɧые Кɨɦɩɥеɤɬ «ȽИА-ɥɚɛɨɪɚɬɨɪɢя» 

Кɨɦɩɥɟкɬ № 5 

 ɢɫɬɨɱнɢɤ ɩɢɬанɢя ɩɨɫɬɨяннɨɝɨ 
ɬɨɤа 5,4 В (ɩɪɢ вɯɨɞнɨɦ 

наɩɪяɠɟнɢɢ (42  2) В ЭȾɋ ɪавна 

 ɢɫɬɨɱнɢɤ ɩɢɬанɢя ɩɨɫɬɨяннɨɝɨ 
ɬɨɤа 5,4 В (ɩɪɢ вɯɨɞнɨɦ 

наɩɪяɠɟнɢɢ (42  2) В ЭȾɋ ɪавна 

22 
 

Сɨɞɟɪɠаɧɢɟ кɪɢɬɟɪɢя Ȼаɥɥы
ɉɪɟɞɫɬавɥɟн ɩɪавɢɥɶнɵɣ ɨɬвɟɬ на вɨɩɪɨɫ, ɢ ɩɪɢвɟɞɟнɨ ɞɨɫɬаɬɨɱнɨɟ 
ɨɛɨɫнɨванɢɟ, нɟ ɫɨɞɟɪɠаɳɟɟ ɨɲɢɛɨɤ 

2 

ɉɪɟɞɫɬавɥɟн ɩɪавɢɥɶнɵɣ ɨɬвɟɬ на ɩɨɫɬавɥɟннɵɣ вɨɩɪɨɫ, нɨ ɟɝɨ 
ɨɛɨɫнɨванɢɟ нɟ явɥяɟɬɫя ɞɨɫɬаɬɨɱнɵɦ, ɯɨɬя ɫɨɞɟɪɠɢɬ ɭɤаɡанɢɟ на 
ɮɢɡɢɱɟɫɤɢɟ явɥɟнɢя (ɡаɤɨнɵ), ɩɪɢɱаɫɬнɵɟ ɤ ɨɛɫɭɠɞаɟɦɨɦɭ вɨɩɪɨɫɭ. 

ɂɅɂ 

ɉɪɟɞɫɬавɥɟнɵ ɤɨɪɪɟɤɬнɵɟ ɪаɫɫɭɠɞɟнɢя, ɩɪɢвɨɞяɳɢɟ ɤ ɩɪавɢɥɶнɨɦɭ 
ɨɬвɟɬɭ, нɨ ɨɬвɟɬ явнɨ нɟ ɫɮɨɪɦɭɥɢɪɨван. 

1 

ɉɪɟɞɫɬавɥɟнɵ ɨɛɳɢɟ ɪаɫɫɭɠɞɟнɢя, нɟ ɨɬнɨɫяɳɢɟɫя ɤ ɨɬвɟɬɭ на 
ɩɨɫɬавɥɟннɵɣ вɨɩɪɨɫ. 

ɂɅɂ 

Оɬвɟɬ на вɨɩɪɨɫ нɟвɟɪɟн нɟɡавɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɱɬɨ ɪаɫɫɭɠɞɟнɢя 
ɩɪавɢɥɶнɵ ɢɥɢ нɟвɟɪнɵ, ɢɥɢ ɨɬɫɭɬɫɬвɭɸɬ 

0 

Мɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ 2 

23 
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Кɨɩɢɪɨваɧɢɟ ɧɟ ɞɨɩɭɫкаɟɬɫя 

(5,0  0,4) В;  

ɩɪɢ вɯɨɞнɨɦ наɩɪяɠɟнɢɢ  

(36  2) В ЭȾɋ ɪавна (4,2  0,4) В) 

 вɨɥɶɬɦɟɬɪ 0–6 В, ɋ = 0,2 В 

 аɦɩɟɪɦɟɬɪ 0–2 А, ɋ = 0,1 А 

 ɩɟɪɟɦɟннɵɣ ɪɟɡɢɫɬɨɪ (ɪɟɨɫɬаɬ),  
ɫɨɩɪɨɬɢвɥɟнɢɟɦ 10 Оɦ 

 ɪɟɡɢɫɬɨɪ, R1 = (12,0  0,6) Оɦ, 

ɨɛɨɡнаɱɟннɵɣ R1 

 ɫɨɟɞɢнɢɬɟɥɶнɵɟ ɩɪɨвɨɞа, 10 ɲɬ. 
 ɤɥɸɱ 

 

(5,0  0,4) В;  

ɩɪɢ вɯɨɞнɨɦ наɩɪяɠɟнɢɢ  

(36  2) В ЭȾɋ ɪавна (4,2  0,4) В) 

 вɨɥɶɬɦɟɬɪ ɞвɭɯɩɪɟɞɟɥɶнɵɣ: ɩɪɟɞɟɥ 
ɢɡɦɟɪɟнɢя 3 В, ɋ = 0,1 В; ɩɪɟɞɟɥ 
ɢɡɦɟɪɟнɢя 6 В, ɋ = 0,2 В 

 аɦɩɟɪɦɟɬɪ ɞвɭɯɩɪɟɞɟɥɶнɵɣ: 

ɩɪɟɞɟɥ ɢɡɦɟɪɟнɢя 3 А, ɋ = 0,1 А; 

ɩɪɟɞɟɥ ɢɡɦɟɪɟнɢя 0,6 А, ɋ = 0,02 А 

 ɩɟɪɟɦɟннɵɣ ɪɟɡɢɫɬɨɪ (ɪɟɨɫɬаɬ),  
ɫɨɩɪɨɬɢвɥɟнɢɟɦ 10 Оɦ 

 ɪɟɡɢɫɬɨɪ, R1= (8,2  0,4) Оɦ, 

ɨɛɨɡнаɱɟннɵɣ R1  

 ɫɨɟɞɢнɢɬɟɥɶнɵɟ ɩɪɨвɨɞа, 10 ɲɬ. 
 ɤɥɸɱ 
 ɪаɛɨɱɟɟ ɩɨɥɟ 
 

ȼɧɢɦɚɧɢе! ɉɪɢ ɡаɦɟнɟ ɤаɤɨɝɨ-ɥɢɛɨ ɷɥɟɦɟнɬа ɨɛɨɪɭɞɨванɢя на анаɥɨɝɢɱнɨɟ  
ɫ ɞɪɭɝɢɦɢ ɯаɪаɤɬɟɪɢɫɬɢɤаɦɢ нɟɨɛɯɨɞɢɦɨ внɟɫɬɢ ɫɨɨɬвɟɬɫɬвɭɸɳɢɟ 
ɢɡɦɟнɟнɢя в ɨɛɪаɡɟɰ вɵɩɨɥнɟнɢя ɡаɞанɢя.  

Оɛɪаɡɟц вɨɡɦɨɠɧɨɝɨ выɩɨɥɧɟɧɢя 

1. ɋɯɟɦа ɷɤɫɩɟɪɢɦɟнɬаɥɶнɨɣ ɭɫɬанɨвɤɢ: 

 

2. Ɋ = U·I. 

3. I = 0,3 А; U = 3,6 В. 

4. Ɋ = 1,1 Вɬ.  

V
A
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Уɤɚɡɚɧɢе эɤɫɩеɪɬɚɦ 

Чɢɫɥɟннɨɟ ɡнаɱɟнɢɟ ɩɪяɦɨɝɨ ɢɡɦɟɪɟнɢя наɩɪяɠɟнɢя ɞɨɥɠнɨ ɩɨɩаɫɬɶ  
в ɢнɬɟɪваɥ U = (3,6 ± 0,6) В. 

Ⱦɥя ɤɨɦɩɥɟɤɬа «ȽɂА-ɥаɛɨɪаɬɨɪɢя» ɢнɬɟɪваɥ ɪавɟн U = (2,5 ± 0,3) В. 
  

 
 

Сɨɞɟɪɠаɧɢɟ кɪɢɬɟɪɢя Ȼаɥɥы
ɉɨɥнɨɫɬɶɸ ɩɪавɢɥɶнɨɟ вɵɩɨɥнɟнɢɟ ɡаɞанɢя, вɤɥɸɱаɸɳɟɟ в ɫɟɛя: 
1) ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ ɷɤɫɩɟɪɢɦɟнɬа; 
2) ɮɨɪɦɭɥɭ ɞɥя ɪаɫɱёɬа ɢɫɤɨɦɨɣ вɟɥɢɱɢнɵ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɥя 
ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɱɟɪɟɡ ɧɚɩɪяɠɟɧɢɟ ɢ ɫɢɥɭ ɬɨɤɚ); 
3) ɩɪавɢɥɶнɨ ɡаɩɢɫаннɵɟ ɪɟɡɭɥɶɬаɬɵ ɩɪяɦɵɯ ɢɡɦɟɪɟнɢɣ (ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɢɡɦɟɪɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɚɩɪяɠɟɧɢя ɢ ɫɢɥɵ ɬɨɤɚ); 
4) ɩɨɥɭɱɟннɨɟ ɩɪавɢɥɶнɨɟ ɱɢɫɥɟннɨɟ ɡнаɱɟнɢɟ ɢɫɤɨɦɨɣ вɟɥɢɱɢнɵ 

4 

ɉɪɢвɟɞɟнɵ вɫɟ ɷɥɟɦɟнɬɵ ɩɪавɢɥɶнɨɝɨ ɨɬвɟɬа 1–4, нɨ  
ɞɨɩɭɳɟна ɨɲɢɛɤа ɩɪɢ вɵɱɢɫɥɟнɢɢ ɡнаɱɟнɢя ɢɫɤɨɦɨɣ вɟɥɢɱɢнɵ. 

ɂɅɂ 

Ⱦɨɩɭɳɟна ɨɲɢɛɤа ɩɪɢ ɩɟɪɟвɨɞɟ ɨɞнɨɣ ɢɡ ɢɡɦɟɪɟннɵɯ вɟɥɢɱɢн в 
ɋɂ, ɱɬɨ ɩɪɢвɟɥɨ ɤ ɨɲɢɛɤɟ ɩɪɢ вɵɱɢɫɥɟнɢɢ ɡнаɱɟнɢя ɢɫɤɨɦɨɣ 

вɟɥɢɱɢнɵ. 

ɂɅɂ 

Ⱦɨɩɭɳɟна ɨɲɢɛɤа ɩɪɢ ɨɛɨɡнаɱɟнɢɢ ɟɞɢнɢɰ ɨɞнɨɣ ɢɡ ɢɡɦɟɪɟннɵɯ 

вɟɥɢɱɢн. 

ɂɅɂ 

Ⱦɨɩɭɳɟна ɨɲɢɛɤа в ɫɯɟɦаɬɢɱнɨɦ ɪɢɫɭнɤɟ ɷɤɫɩɟɪɢɦɟнɬаɥɶнɨɣ 

ɭɫɬанɨвɤɢ, ɢɥɢ ɪɢɫɭнɨɤ ɨɬɫɭɬɫɬвɭɟɬ ɢɥɢ ɨɬɫɭɬɫɬвɭɟɬ ɮɨɪɦɭɥа в 
ɨɛɳɟɦ вɢɞɟ ɞɥя ɪаɫɱɟɬа ɢɫɤɨɦɨɣ вɟɥɢɱɢнɵ 

3 

ɋɞɟɥан ɪɢɫɭнɨɤ ɷɤɫɩɟɪɢɦɟнɬаɥɶнɨɣ ɭɫɬанɨвɤɢ, ɩɪавɢɥɶнɨ 
ɩɪɢвɟɞɟнɵ ɡнаɱɟнɢя ɩɪяɦɵɯ ɢɡɦɟɪɟнɢɣ вɟɥɢɱɢн, нɨ нɟ ɡаɩɢɫана 
ɮɨɪɦɭɥа ɞɥя ɪаɫɱёɬа ɢɫɤɨɦɨɣ вɟɥɢɱɢнɵ, ɢ нɟ ɩɨɥɭɱɟн ɨɬвɟɬ. 

ɂɅɂ 

ɉɪавɢɥɶнɨ ɩɪɢвɟɞɟнɵ ɡнаɱɟнɢя ɩɪяɦɵɯ ɢɡɦɟɪɟнɢɣ вɟɥɢɱɢн, 

ɡаɩɢɫана ɮɨɪɦɭɥа ɞɥя ɪаɫɱёɬа ɢɫɤɨɦɨɣ вɟɥɢɱɢнɵ, нɨ нɟ ɩɨɥɭɱɟн 

ɨɬвɟɬ, ɢ нɟ ɩɪɢвɟɞён ɪɢɫɭнɨɤ ɷɤɫɩɟɪɢɦɟнɬаɥɶнɨɣ ɭɫɬанɨвɤɢ. 

ɂɅɂ 

ɉɪавɢɥɶнɨ ɩɪɢвɟɞɟнɵ ɡнаɱɟнɢя ɩɪяɦɵɯ ɢɡɦɟɪɟнɢɣ, ɩɪɢвɟɞён 

ɩɪавɢɥɶнɵɣ ɨɬвɟɬ, нɨ ɨɬɫɭɬɫɬвɭɟɬ ɪɢɫɭнɨɤ ɷɤɫɩɟɪɢɦɟнɬаɥɶнɨɣ 

ɭɫɬанɨвɤɢ ɢ ɮɨɪɦɭɥа ɞɥя ɪаɫɱёɬа ɢɫɤɨɦɨɣ вɟɥɢɱɢнɵ 

2 

Ɂаɩɢɫанɵ ɬɨɥɶɤɨ ɩɪавɢɥɶнɵɟ ɡнаɱɟнɢя ɩɪяɦɵɯ ɢɡɦɟɪɟнɢɣ. 

ɂɅɂ 

ɉɪɢвɟɞɟнɨ ɩɪавɢɥɶнɨɟ ɡнаɱɟнɢɟ ɬɨɥɶɤɨ ɨɞнɨɝɨ ɢɡ ɩɪяɦɵɯ 
ɢɡɦɟɪɟнɢɣ, ɢ ɩɪɟɞɫɬавɥɟна ɩɪавɢɥɶнɨ ɡаɩɢɫанная ɮɨɪɦɭɥа ɞɥя 
ɪаɫɱёɬа ɢɫɤɨɦɨɣ вɟɥɢɱɢнɵ. 

ɂɅɂ 

ɉɪɢвɟɞɟнɨ ɩɪавɢɥɶнɨɟ ɡнаɱɟнɢɟ ɬɨɥɶɤɨ ɨɞнɨɝɨ ɢɡ ɩɪяɦɵɯ 
ɢɡɦɟɪɟнɢɣ, ɢ ɫɞɟɥан ɪɢɫɭнɨɤ ɷɤɫɩɟɪɢɦɟнɬаɥɶнɨɣ ɭɫɬанɨвɤɢ 

1 
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Кɨɩɢɪɨваɧɢɟ ɧɟ ɞɨɩɭɫкаɟɬɫя 

Вɫɟ ɫɥɭɱаɢ вɵɩɨɥнɟнɢя, ɤɨɬɨɪɵɟ нɟ ɫɨɨɬвɟɬɫɬвɭɸɬ 
вɵɲɟɭɤаɡаннɵɦ ɤɪɢɬɟɪɢяɦ вɵɫɬавɥɟнɢя 1, 2, 3 ɢɥɢ 4 ɛаɥɥɨв. 
Ɋаɡɪɨɡнɟннɵɟ ɡаɩɢɫɢ. Оɬɫɭɬɫɬвɢɟ ɩɨɩɵɬɨɤ вɵɩɨɥнɟнɢя ɡаɞанɢя 

0 

Мɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ 4 
 
 

 
 
 

 
 

ɋɬаɤан наɩɨɥɨвɢнɭ ɡаɩɨɥнɟн ɤɢɩяɬɤɨɦ. В ɤаɤɨɦ ɫɥɭɱаɟ вɨɞа ɨɫɬɵнɟɬ в 
ɛɨɥɶɲɟɣ ɫɬɟɩɟнɢ: 1) ɟɫɥɢ ɩɨɞɨɠɞаɬɶ 5 ɦɢнɭɬ, а ɩɨɬɨɦ ɞɨɥɢɬɶ в ɫɬаɤан 

ɯɨɥɨɞнɭɸ вɨɞɭ; 2) ɟɫɥɢ ɫɪаɡɭ ɞɨɥɢɬɶ ɯɨɥɨɞнɭɸ вɨɞɭ, а ɡаɬɟɦ ɩɨɞɨɠɞаɬɶ 
5 ɦɢнɭɬ? 

Оɬвɟɬ ɩɨяɫнɢɬɟ. 

 

 

 
 

Оɛɪаɡɟц вɨɡɦɨɠɧɨɝɨ ɨɬвɟɬа 
1. В ɩɟɪвɨɦ ɫɥɭɱаɟ вɨɞа ɨɫɬɵнɟɬ в ɛɨɥɶɲɟɣ ɫɬɟɩɟнɢ. 

2. ɋɤɨɪɨɫɬɶ ɨɯɥаɠɞɟнɢя ɭɦɟнɶɲаɟɬɫя ɫ ɭɦɟнɶɲɟнɢɟɦ ɪаɡнɨɫɬɢ ɬɟɦɩɟɪаɬɭɪ 
наɝɪɟɬɨɝɨ ɬɟɥа ɢ ɨɤɪɭɠаɸɳɟɝɨ вɨɡɞɭɯа. ɉɨɷɬɨɦɭ, ɟɫɥɢ ɫɪаɡɭ вɥɢɬɶ в ɝɨɪяɱɭɸ 

вɨɞɭ ɯɨɥɨɞнɭɸ, ɞаɥɶнɟɣɲɟɟ ɨɫɬɵванɢɟ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɦɟɞɥɟннɟɟ.  
 
 
 

 

Сɨɞɟɪɠаɧɢɟ кɪɢɬɟɪɢя Ȼаɥɥы
ɉɪɟɞɫɬавɥɟн ɩɪавɢɥɶнɵɣ ɨɬвɟɬ, ɢ ɩɪɢвɟɞɟнɨ ɞɨɫɬаɬɨɱнɨɟ 
ɨɛɨɫнɨванɢɟ, нɟ ɫɨɞɟɪɠаɳɟɟ ɨɲɢɛɨɤ. 

2 

ɉɪɟɞɫɬавɥɟн ɩɪавɢɥɶнɵɣ ɨɬвɟɬ, нɨ ɟɝɨ ɨɛɨɫнɨванɢɟ нɟ явɥяɟɬɫя 
ɞɨɫɬаɬɨɱнɵɦ, ɯɨɬя ɫɨɞɟɪɠɢɬ ɷɥɟɦɟнɬɵ ɩɪавɢɥɶнɨɝɨ ɨɬвɟɬа ɢɥɢ 

ɭɤаɡанɢɟ на ɮɢɡɢɱɟɫɤɢɟ явɥɟнɢя (ɡаɤɨнɵ), ɩɪɢɱаɫɬнɵɟ ɤ 
ɨɛɫɭɠɞаɟɦɨɦɭ вɨɩɪɨɫɭ. 

ɂɅɂ 

ɉɪɟɞɫɬавɥɟнɵ ɤɨɪɪɟɤɬнɵɟ ɪаɫɫɭɠɞɟнɢя, ɩɪɢвɨɞяɳɢɟ ɤ 
ɩɪавɢɥɶнɨɦɭ ɨɬвɟɬɭ, нɨ ɨɬвɟɬ явнɨ нɟ ɫɮɨɪɦɭɥɢɪɨван. 

1 

ɉɪɟɞɫɬавɥɟнɵ ɨɛɳɢɟ ɪаɫɫɭɠɞɟнɢя, нɟ ɨɬнɨɫяɳɢɟɫя ɤ ɨɬвɟɬɭ на 
ɩɨɫɬавɥɟннɵɣ вɨɩɪɨɫ. 

ɂɅɂ 

Оɬвɟɬ на вɨɩɪɨɫ нɟвɟɪɟн, нɟɡавɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɱɬɨ ɪаɫɫɭɠɞɟнɢя 
ɩɪавɢɥɶнɵ, нɟвɟɪнɵ ɢɥɢ ɨɬɫɭɬɫɬвɭɸɬ. 

0 

Мɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ 2 
 
 

 
 
 

 
 

В ɫɬаɥɶнɨɣ ɤɨɪɨɛɤɟ наɯɨɞɢɬɫя ɨɥɨвɨ ɦаɫɫɨɣ 200 ɝ ɩɪɢ ɬɟɦɩɟɪаɬɭɪɟ 32ɋ. Ⱦɥя 
ɬɨɝɨ ɱɬɨɛɵ ɪаɫɩɥавɢɬɶ ɨɥɨвɨ, ɩɨɬɪɟɛɨваɥɨɫɶ 61 ɤȾɠ ɷнɟɪɝɢɢ. Ʉаɤɨва ɦаɫɫа 
ɫɬаɥɶнɨɣ ɤɨɪɨɛɤɢ? ɉɨɬɟɪяɦɢ ɷнɟɪɝɢɢ в ɨɤɪɭɠаɸɳɭɸ ɫɪɟɞɭ ɩɪɟнɟɛɪɟɱɶ. 
Ɍɟɦɩɟɪаɬɭɪа ɩɥавɥɟнɢя ɫɬаɥɢ ɫɭɳɟɫɬвɟннɨ вɵɲɟ ɬɟɦɩɟɪаɬɭɪɵ ɩɥавɥɟнɢя 
ɨɥɨва. 

 

 

 
 

ȼɨɡɦɨɠɧыɣ ваɪɢаɧɬ ɪɟшɟɧɢя
Дɚɧɨ: Q = Q1 + Q2 + Q3 

24 
 

25 
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t1 = 32ɋ 

t2 = 232ɋ 

Q = 61000 Ⱦɠ  

m = 0,2 ɤɝ 

λ = 5,9·104 
Ⱦɠ
ɤɝ

 

c1 = 230 
Ⱦɠ
ɤɝ ɋ 

 

c2 = 500 
Ⱦɠ
ɤɝ ɋ 

 

Q1 = c1·m·( t2 – t1) 

Q2 = c2· M ·( t2 – t1) 

Q3 = λ · m 

 
1 3

2 2 1

Q Q Q
M

c t t

 


 
 

M = 0,4 ɤɝ  
 

M = ? Оɬɜɟɬ: M = 0,4 ɤɝ  
 
 
 

Содержан̛е кр̛тер̛я  Баллы 
П̛̬̏еде̦о пол̦ое п̛̬̌̏л̦̽ое ̬е̹е̛̦е, ̏кл̸̺̀̌̀ее ̭леду̛̺̀е 

̾ле̥е̦т̼: 

1) ̏е̬̦о ̌̚п̛̭̦̌о к̬̌ткое у̭ло̛̏е ̌̚д̸̛̌; 

2) ̌̚п̛̭̦̼̌ у̬̦̌̏е̛̦́ ̛ ̴о̬̥ул̼, п̛̬̥е̦е̛̦е кото̵̬̼ 

̦ео̵̍од̛̥о ̛ до̭т̌то̸̦о дл́ ̬е̹е̛̦́ ̌̚д̸̛̌ ̼̬̦̦̼̥̏̍̌ 

̭по̭о̍о̥ (̏  д̦̦̌о̥  ̬е̹е̛̛̦  –  ̌̚ко̦  ̭о̵̬̦̌е̛̦я  ̛  п̬е̬̺̏̌е̛̦я 
̦̾е̛̛̬̐  п̛̬  тепло̵̼̏  п̬о̶е̵̭̭̌,  ̴о̬̥ул̼  для  ̸̬̭̌ёт̌ 
кол̸̛е̭т̏̌  теплот̼  ̏  п̬о̶е̭̭е  ̦̬̌̐е̛̦̏̌я  ̛  ̏  п̬о̶е̭̭е 
пл̌̏ле̛̦я); 

3) ̼̏пол̦е̦̼ ̦ео̵̍од̛̥̼е ̥̌те̥̌т̸̛е̭к̛е п̬ео̬̍̌̚о̛̦̏̌́ ̛ 

̸̬̭̌ёт̼, п̛̬̏од̛̺́е к п̛̬̌̏л̦̽о̥у ̸̛̭ло̏о̥у от̏ету, ̛ 

п̬ед̭т̌̏ле̦ от̏ет. П̛̬ ̾то̥ допу̭к̌ет̭́ ̬е̹е̛̦е «по ̸̭̌т̥́» 

(̭ п̬о̥е̙уто̸̛̦̼̥ ̸̛̼̭̏ле̛̛̦̥́). 

3

П̛̬̌̏л̦̽о ̌̚п̛̭̦̼̌ ̦ео̵̍од̛̥̼е ̴о̬̥ул̼, п̬о̏еде̦̼ 

̸̛̼̭̏ле̛̦́, ̛ полу̸е̦ от̏ет (̏е̬̦̼̜ ̛л̛ ̦е̏е̬̦̼̜), ̦о допу̺е̦̌ 

о̛̹̍к̌ ̏ ̌̚п̛̛̭ к̬̌тко̐о у̭ло̛̏́ ̛л̛ пе̬е̏оде ед̶̛̛̦ ̏ Сʰ. 

ʰЛʰ 

П̬ед̭т̌̏ле̦о п̛̬̌̏л̦̽ое ̬е̹е̛̦е тол̽ко ̏ о̺̍е̥ ̛̏де, ̍е̚ к̌к̵̛-

л̛̍о ̸̛̭ло̵̼̏ ̸̬̭̌ёто̏. 

ʰЛʰ 

ʯ̌п̛̭̦̼̌ у̬̦̌̏е̛̦́ ̛ ̴о̬̥ул̼, п̛̬̥е̦е̛̦е кото̵̬̼ ̦ео̵̍од̛̥о 

̛ до̭т̌то̸̦о дл́ ̬е̹е̛̦́ ̌̚д̸̛̌ ̼̬̦̦̼̥̏̍̌ ̭по̭о̍о̥, ̦о ̏ 

̥̌те̥̌т̸̛е̭к̵̛ п̬ео̬̍̌̚о̵̛̦̏̌́ ̛л̛ ̸̛̼̭̏ле̵̛̦́ допу̺е̦̌ 

о̛̹̍к̌. 

2 

ʯ̌п̛̭̦̼̌ ̛ ̛̭пол̽̚о̦̼̏̌ ̦е ̭̏е ̵̛̭од̦̼е ̴о̬̥ул̼, ̦ео̵̍од̛̥̼е 

дл́ ̬е̹е̛̦́ ̌̚д̸̛̌. 

ʰЛʰ 

1 



Фɢɡɢɤа. 9 ɤɥаɫɫ. Ваɪɢанɬ 2   7

Кɨɩɢɪɨваɧɢɟ ɧɟ ɞɨɩɭɫкаɟɬɫя 

ʯ̌п̛̭̦̼̌ ̭̏е ̵̛̭од̦̼е ̴о̬̥ул̼, ̦о ̏ одно̜ ̛̚ ̵̛̦ допу̺е̦̌ 

о̛̹̍к̌. 

В̭е ̭лу̸̛̌ ̬е̹е̛̦́, кото̬̼е ̦е ̭оот̏ет̭т̏у̀т ̼̹̏еук̦̦̼̥̌̌̚ 

к̛̬те̛̬̥́ ̼̭̏т̌̏ле̛̦́ о̶е̦ок ̏ 1, 2, 3 ̍̌лл̌. 

0 

М̌к̛̭̥̌л̦̼̜̽ ̍̌лл  3 
 

 

 
 
 

 
 

ɂɦɟɟɬɫя ɞва ɷɥɟɤɬɪɢɱɟɫɤɢɯ наɝɪɟваɬɟɥя ɨɞɢнаɤɨвɨɣ ɦɨɳнɨɫɬɢ – ɩɨ 400 Вɬ. 
ɋɤɨɥɶɤɨ вɪɟɦɟнɢ ɩɨɬɪɟɛɭɟɬɫя ɞɥя наɝɪɟванɢя 1 ɥ вɨɞɵ на 40 ºɋ, ɟɫɥɢ 

наɝɪɟваɬɟɥɢ ɛɭɞɭɬ вɤɥɸɱɟнɵ в ɷɥɟɤɬɪɨɫɟɬɶ ɩɨɫɥɟɞɨваɬɟɥɶнɨ? ɉɨɬɟɪяɦɢ 

ɷнɟɪɝɢɢ ɩɪɟнɟɛɪɟɱɶ. 

 

 

 
 

ȼɨɡɦɨɠɧыɣ ваɪɢаɧɬ ɪɟшɟɧɢя 

Дɚɧɨ: 
Ɋ = 400 Вɬ 
V = 1 ɥ = 0,001 ɦ3 

ρ = 1000 ɤɝ/ɦ3 

ɫ = 4200 Ⱦɠ/(ɤɝ·ºɋ) 

Δt = 40 ºɋ 

ρ ,m V   ɡнаɱɢɬ, m = 1 ɤɝ 
2

,
UɊ
R

  ɨɬɫɸɞа ɫɨɩɪɨɬɢвɥɟнɢɟ ɨɞнɨɝɨ наɝɪɟваɬɟɥя: 
2

U
R

P
  

ɉɪɢ ɩɨɫɥɟɞɨваɬɟɥɶнɨɦ ɫɨɟɞɢнɟнɢɢ ɞвɭɯ наɝɪɟваɬɟɥɟɣ 

Rɨɛɳɟɟ = 2R. 

Ɂаɤɨн ɫɨɯɪанɟнɢя ɷнɟɪɝɢɢ ɩɪɢ наɝɪɟванɢɢ вɨɞɵ ɩɪɢ 

ɩаɪаɥɥɟɥɶнɨɦ ɫɨɟɞɢнɟнɢɢ ɞвɭɯ ɫɩɢɪаɥɟɣ: 
2

ɨɛɳɟɟ

τU
cm t

R
   

2τ cm t

P

  

τ  – ? Оɬɜɟɬ: 840 ɫ  
 

 
 

Сɨɞɟɪɠаɧɢɟ кɪɢɬɟɪɢя Ȼаɥɥы
ɉɪɢвɟɞɟнɨ ɩɨɥнɨɟ ɩɪавɢɥɶнɨɟ ɪɟɲɟнɢɟ, вɤɥɸɱаɸɳɟɟ ɫɥɟɞɭɸɳɢɟ 
ɷɥɟɦɟнɬɵ: 

1) вɟɪнɨ ɡаɩɢɫанɨ ɤɪаɬɤɨɟ ɭɫɥɨвɢɟ ɡаɞаɱɢ; 

2) ɡаɩɢɫанɵ ɭɪавнɟнɢя ɢ ɮɨɪɦɭɥɵ, ɩɪɢɦɟнɟнɢɟ ɤɨɬɨɪɵɯ 
нɟɨɛɯɨɞɢɦɨ ɢ ɞɨɫɬаɬɨɱнɨ ɞɥя ɪɟɲɟнɢя ɡаɞаɱɢ вɵɛɪаннɵɦ ɫɩɨɫɨɛɨɦ 

(ɜ ɞɚɧɧɨɦ ɪɟɲɟɧɢɢ: ɡɚɤɨɧ ɫɨɯɪɚɧɟɧɢя ɷɧɟɪɝɢɢ, ɮɨɪɦɭɥɚ ɪɚɫɱёɬɚ 
ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɬɵ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɬɟɥɚ, ɮɨɪɦɭɥɚ ɞɥя ɪɚɫɱёɬɚ 
ɫɨɩɪɨɬɢɜɥɟɧɢя ɩɪɨɜɨɞɧɢɤɚ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɫɨɟɞɢɧɟɧɢɢ, 
ɮɨɪɦɭɥɚ ɦɨɳɧɨɫɬɢ ɬɨɤɚ, ɮɨɪɦɭɥɚ ɪɚɫɱёɬɚ ɦɚɫɫɵ ɬɟɥɚ ɩɨ ɟɝɨ 
ɨɛɴёɦɭ ɢ ɩɥɨɬɧɨɫɬɢ); 
3) вɵɩɨɥнɟнɵ нɟɨɛɯɨɞɢɦɵɟ ɦаɬɟɦаɬɢɱɟɫɤɢɟ ɩɪɟɨɛɪаɡɨванɢя ɢ 

ɪаɫɱёɬɵ, ɩɪɢвɨɞяɳɢɟ ɤ ɩɪавɢɥɶнɨɦɭ ɱɢɫɥɨвɨɦɭ ɨɬвɟɬɭ, ɢ 

ɩɪɟɞɫɬавɥɟн ɨɬвɟɬ. ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɤаɟɬɫя ɪɟɲɟнɢɟ «ɩɨ ɱаɫɬяɦ» 

(ɫ ɩɪɨɦɟɠɭɬɨɱнɵɦɢ вɵɱɢɫɥɟнɢяɦɢ). 

3 

26 
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ɉɪавɢɥɶнɨ ɡаɩɢɫанɵ нɟɨɛɯɨɞɢɦɵɟ ɮɨɪɦɭɥɵ, ɩɪɨвɟɞɟнɵ 

вɵɱɢɫɥɟнɢя, ɢ ɩɨɥɭɱɟн ɨɬвɟɬ (вɟɪнɵɣ ɢɥɢ нɟвɟɪнɵɣ), нɨ ɞɨɩɭɳɟна 
ɨɲɢɛɤа в ɡаɩɢɫɢ ɤɪаɬɤɨɝɨ ɭɫɥɨвɢя ɢɥɢ ɩɟɪɟвɨɞɟ ɟɞɢнɢɰ в ɋɂ. 

ɂɅɂ 

ɉɪɟɞɫɬавɥɟнɨ ɩɪавɢɥɶнɨɟ ɪɟɲɟнɢɟ ɬɨɥɶɤɨ в ɨɛɳɟɦ вɢɞɟ, ɛɟɡ ɤаɤɢɯ-
ɥɢɛɨ ɱɢɫɥɨвɵɯ ɪаɫɱёɬɨв. 

ɂɅɂ 

Ɂаɩɢɫанɵ ɭɪавнɟнɢя ɢ ɮɨɪɦɭɥɵ, ɩɪɢɦɟнɟнɢɟ ɤɨɬɨɪɵɯ нɟɨɛɯɨɞɢɦɨ ɢ 

ɞɨɫɬаɬɨɱнɨ ɞɥя ɪɟɲɟнɢя ɡаɞаɱɢ вɵɛɪаннɵɦ ɫɩɨɫɨɛɨɦ, нɨ в 
ɦаɬɟɦаɬɢɱɟɫɤɢɯ ɩɪɟɨɛɪаɡɨванɢяɯ ɢɥɢ вɵɱɢɫɥɟнɢяɯ ɞɨɩɭɳɟна 
ɨɲɢɛɤа. 

2 

Ɂаɩɢɫанɵ ɢ ɢɫɩɨɥɶɡɨванɵ нɟ вɫɟ ɢɫɯɨɞнɵɟ ɮɨɪɦɭɥɵ, нɟɨɛɯɨɞɢɦɵɟ 
ɞɥя ɪɟɲɟнɢя ɡаɞаɱɢ. 

ɂɅɂ 

Ɂаɩɢɫанɵ вɫɟ ɢɫɯɨɞнɵɟ ɮɨɪɦɭɥɵ, нɨ в ɨɞɧɨɣ ɢɡ нɢɯ ɞɨɩɭɳɟна 
ɨɲɢɛɤа. 

1 

Вɫɟ ɫɥɭɱаɢ ɪɟɲɟнɢя, ɤɨɬɨɪɵɟ нɟ ɫɨɨɬвɟɬɫɬвɭɸɬ вɵɲɟɭɤаɡаннɵɦ 

ɤɪɢɬɟɪɢяɦ вɵɫɬавɥɟнɢя ɨɰɟнɨɤ в 1, 2, 3 ɛаɥɥа 
0 

Мɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ 3 
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