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Кɨɩɢɪɨɜɚɧɢɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 

 
Пɪɨɛɧɵɣ ɨɫɧɨɜɧɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɷɤɡɚɦɟɧ  

ɩɨ ФɂɁɂКЕ 
 

Вɚɪɢɚɧɬ №  1 
 

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 
ɮɨɪɦɭɥɚɦɢ, ɩɨ ɤɨɬɨɪɵɦ ɢɯ ɦɨɠɧɨ ɨɩɪɟɞɟɥɹɬɶ. 
Ʉ ɤɚɠɞɨɣ ɩɨɡɢɰɢɢ ɩɟɪɜɨɝɨ ɫɬɨɥɛɰɚ ɩɨɞɛɟɪɢɬɟ ɧɭɠɧɭɸ ɩɨɡɢɰɢɸ ɜɬɨɪɨɝɨ 
ɢ ɡɚɩɢɲɢɬɟ ɜ ɬɚɛɥɢɰɭ ɜɵɛɪɚɧɧɵɟ ɰɢɮɪɵ ɩɨɞ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɛɭɤɜɚɦɢ. 

ɎɂɁɂɑȿɋɄɂȿ ȼȿɅɂɑɂɇЫ  ɎɈɊɆɍɅЫ 
Ⱥ) ɪɚɛɨɬɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ 
Ȼ) ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ȼ) ɭɞɟɥɶɧɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
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2. ɇɚ ɪɢɫɭɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɦɨɞɭɥɹ ɫɤɨɪɨɫɬɢ ɬɟɥɚ ɨɬ 
ɜɪɟɦɟɧɢ. Ʉɚɤɨɣ ɩɭɬɶ ɩɪɨɲɥɨ ɬɟɥɨ ɡɚ ɩɟɪɜɵɟ 20 ɫ? 
 

 
 
1) 50 ɦ 2) 80 ɦ 3) 130 ɦ 4) 210 ɦ 
 

Ɉɬɜɟɬ:  

 
3. Ɇɨɳɧɨɫɬɶ ɩɟɪɜɨɝɨ ɩɨɞɴёɦɧɨɝɨ ɤɪɚɧɚ ɜ 3 ɪɚɡɚ ɦɟɧɶɲɟ ɦɨɳɧɨɫɬɢ 
ɜɬɨɪɨɝɨ. ɉɪɢ ɨɞɢɧɚɤɨɜɨɣ ɦɚɫɫɟ ɪɚɜɧɨɦɟɪɧɨ ɩɨɞɧɢɦɚɟɦɨɝɨ ɝɪɭɡɚ 
ɫɤɨɪɨɫɬɶ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɭ ɩɟɪɜɨɝɨ ɤɪɚɧɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɜɬɨɪɵɦ  
1) ɬɚɤɚɹ ɠɟ 
2) ɜ 3 ɪɚɡɚ ɛɨɥɶɲɟ 
3) ɜ 3 ɪɚɡɚ ɦɟɧɶɲɟ 
4) ɜ 9 ɪɚɡ ɦɟɧɶɲɟ 
 

Ɉɬɜɟɬ:  

 
 
 
 

 
4. ɂɫɤɭɫɫɬɜɟɧɧɵɣ ɫɩɭɬɧɢɤ Ɂɟɦɥɢ ɪɚɜɧɨɦɟɪɧɨ ɞɜɢɠɟɬɫɹ ɩɨ ɤɪɭɝɨɜɨɣ 
ɨɪɛɢɬɟ. ȼɟɤɬɨɪ ɟɝɨ ɭɫɤɨɪɟɧɢɹ ɜ ɥɸɛɨɣ ɬɨɱɤɟ  
1) ɫɨɧɚɩɪɚɜɥɟɧ ɜɟɤɬɨɪɭ ɫɤɨɪɨɫɬɢ 
2) ɫɨɧɚɩɪɚɜɥɟɧ ɜɟɤɬɨɪɭ ɫɢɥɵ ɬɹɝɨɬɟɧɢɹ 
3) ɫɨɧɚɩɪɚɜɥɟɧ ɜɟɤɬɨɪɭ ɩɟɪɟɦɟɳɟɧɢɹ 
4) ɪɚɜɟɧ ɧɭɥɸ 
 

Ɉɬɜɟɬ:  

 
5. ɋɪɚɜɧɢɬɟ ɡɧɚɱɟɧɢɹ ɜɵɬɚɥɤɢɜɚɸɳɟɣ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɬɟɥɨ, 
ɰɟɥɢɤɨɦ ɩɨɝɪɭɠɟɧɧɨɟ ɜ ɜɨɞɭ, ɧɚ Ɂɟɦɥɟ (F1) ɢ ɧɚ Ʌɭɧɟ (F2). ɍɫɤɨɪɟɧɢɟ 

ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ ɧɚ Ɂɟɦɥɟ ɪɚɜɧɨ 10 
2

ɦ
ɫ

, ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ 

ɩɚɞɟɧɢɹ ɧɚ Ʌɭɧɟ ɪɚɜɧɨ 1,6 
2

ɦ
ɫ

.  

1) F1 = F2 
2) F1 = 0,16F2 
3) F1 =  6,25F2 
4) ɫɨɨɬɧɨɲɟɧɢɟ ɫɢɥ ɡɚɜɢɫɢɬ ɨɬ ɡɧɚɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɜɟɳɟɫɬɜɚ, ɢɡ 

ɤɨɬɨɪɨɝɨ ɫɞɟɥɚɧɨ ɬɟɥɨ 
 

Ɉɬɜɟɬ:  
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6. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ  ɦɚɹɬɧɢɤ ɫɨɜɟɪɲɚɟɬ ɧɟɡɚɬɭɯɚɸɳɢɟ ɤɨɥɟɛɚɧɢɹ ɦɟɠɞɭ 
ɬɨɱɤɚɦɢ Ⱥ ɢ Ȼ.  Ɍɨɱɤɚ Ɉ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɥɨɠɟɧɢɸ ɪɚɜɧɨɜɟɫɢɹ 
ɦɚɹɬɧɢɤɚ.  

 
 

ɂɫɩɨɥɶɡɭɹ ɬɟɤɫɬ ɢ ɪɢɫɭɧɤɢ, ɜɵɛɟɪɢɬɟ ɢɡ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɩɟɪɟɱɧɹ ɞɜɚ 
ɜɟɪɧɵɯ ɭɬɜɟɪɠɞɟɧɢɹ. ɍɤɚɠɢɬɟ ɢɯ ɧɨɦɟɪɚ. 
1) Ɂɚ ɜɪɟɦɹ, ɪɚɜɧɨɟ ɩɟɪɢɨɞɭ ɤɨɥɟɛɚɧɢɣ, ɦɚɹɬɧɢɤ ɩɪɨɯɨɞɢɬ ɩɭɬɶ, 

ɪɚɜɧɵɣ ɞɥɢɧɟ ɞɭɝɢ ȺȻ. 
2) ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɦɚɹɬɧɢɤɚ ɢɡ ɩɨɥɨɠɟɧɢɹ ȼ ɜ ɩɨɥɨɠɟɧɢɟ Ɉ 

ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ 
ɭɦɟɧɶɲɚɟɬɫɹ. 

3) ȼ ɬɨɱɤɟ Ɉ ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɦɚɹɬɧɢɤɚ ɦɚɤɫɢɦɚɥɶɧɚ. 
4) Ɋɚɫɫɬɨɹɧɢɟ ɈȺ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɦɩɥɢɬɭɞɟ ɤɨɥɟɛɚɧɢɣ. 
5) ȼ ɬɨɱɤɟ Ⱥ ɩɨɥɧɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɦɚɹɬɧɢɤɚ ɩɪɢɧɢɦɚɟɬ 

ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. 

Ɉɬɜɟɬ:   

 
7. Ɍɟɥɨ ɦɚɫɫɨɣ 1,5 ɤɝ ɥɟɠɢɬ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɬɨɥɟ. ȼ ɧɟɤɨɬɨɪɵɣ 
ɦɨɦɟɧɬ ɧɚ ɧɟɝɨ ɧɚɱɢɧɚɟɬ ɞɟɣɫɬɜɨɜɚɬɶ ɫɢɥɚ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɜɟɪɬɢɤɚɥɶɧɨ 
ɜɜɟɪɯ ɢ ɪɚɜɧɚɹ ɩɨ ɦɨɞɭɥɸ 21 ɇ. ɑɟɦɭ ɛɭɞɟɬ ɪɚɜɟɧ ɦɨɞɭɥɶ ɫɤɨɪɨɫɬɢ 
ɷɬɨɝɨ ɬɟɥɚ ɱɟɪɟɡ 2 ɫ ɩɨɫɥɟ ɧɚɱɚɥɚ ɞɟɣɫɬɜɢɹ ɫɢɥɵ? 
Ɉɬɜɟɬ: ___________________________ ɦ/ɫ. 

 
8. Ʉɚɤɨɟ(-ɢɟ) ɢɡ ɭɬɜɟɪɠɞɟɧɢɣ ɜɟɪɧɨ(-ɵ)? 
Ⱥ. Ⱦɢɮɮɭɡɢɸ ɧɟɥɶɡɹ ɧɚɛɥɸɞɚɬɶ ɜ ɬɜɟɪɞɵɯ ɬɟɥɚɯ. 
Ȼ. ɋɤɨɪɨɫɬɶ ɞɢɮɮɭɡɢɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɳɟɫɬɜɚ. 
1) ɬɨɥɶɤɨ Ⱥ 
2) ɬɨɥɶɤɨ Ȼ 
3) ɨɛɚ ɭɬɜɟɪɠɞɟɧɢɹ ɜɟɪɧɵ 
4) ɨɛɚ ɭɬɜɟɪɠɞɟɧɢɹ ɧɟɜɟɪɧɵ 
 

Ɉɬɜɟɬ:  

 
9. ɐɢɥɢɧɞɪɵ ɢɡ ɦɟɞɢ ɢ ɫɬɚɥɢ ɨɞɢɧɚɤɨɜɨɣ ɦɚɫɫɵ, ɧɚɝɪɟɬɵɟ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ 90 °ɋ, ɩɨɥɨɠɢɥɢ ɜ ɯɨɥɨɞɧɭɸ ɜɨɞɭ. ɍɞɟɥɶɧɚɹ ɬɟɩɥɨёɦɤɨɫɬɶ 
ɦɟɞɢ 400 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 ɦɟɞɧɨɝɨ ɰɢɥɢɧɞɪɚ ɫɬɚɧɟɬ 

ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɬɚɥɶɧɨɝɨ ɰɢɥɢɧɞɪɚ. 
2) ȼ ɩɪɨɰɟɫɫɟ ɬɟɩɥɨɨɛɦɟɧɚ ɰɢɥɢɧɞɪɵ ɨɬɞɚɞɭɬ ɨɞɢɧɚɤɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ 

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

ɪɚɜɧɨɟ ɤɨɥɢɱɟɫɬɜɭ ɬɟɩɥɨɬɵ, ɩɨɥɭɱɟɧɧɨɦɭ ɜɨɞɨɣ. 
4) ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɩɥɨɨɛɦɟɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɢ ɫɬɚɥɶɧɨɝɨ ɰɢɥɢɧɞɪɚ 

ɫɬɚɧɟɬ ɨɞɢɧɚɤɨɜɨɣ, ɚ ɭ ɦɟɞɧɨɝɨ ɰɢɥɢɧɞɪɚ ɨɧɚ ɛɭɞɟɬ ɜɵɲɟ. 
5) ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɩɥɨɨɛɦɟɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɰɢɥɢɧɞɪɨɜ ɢ ɜɨɞɵ ɫɬɚɧɟɬ 

ɨɞɢɧɚɤɨɜɨɣ. 
 

Ɉɬɜɟɬ:   
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10. Ʉɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ ɜɵɞɟɥɢɬɫɹ ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɨɜ ɫɩɢɪɬɚ 
ɦɚɫɫɨɣ 20 ɝ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɤɢɩɟɧɢɹ, ɢ ɩɪɢ 
ɩɨɫɥɟɞɭɸɳɟɦ ɨɯɥɚɠɞɟɧɢɢ ɞɨ 28 ɨɋ? 
 
Ɉɬɜɟɬ: ___________________________ Ⱦɠ. 
 
11. ɇɚ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɵ ɧɚɩɪɚɜɥɟɧɢɹ ɫɢɥ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɡɚɪɹɞɚ q1 ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɡɚɪɹɞɨɦ q2. 
Ʉɚɤɨɜ ɡɧɚɤ ɡɚɪɹɞɚ q2? 

q
1

q
2

→
F1

→
F2

 
1) ɩɨɥɨɠɢɬɟɥɶɧɵɣ 
2) ɨɬɪɢɰɚɬɟɥɶɧɵɣ 
3) ɡɚɪɹɞ ɪɚɜɟɧ ɧɭɥɸ 
4) ɡɧɚɤ ɡɚɪɹɞɚ ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɵɦ, ɬɚɤ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɦ 

 
 

Ɉɬɜɟɬ:  

 
12. ȿɫɥɢ ɤ ɫɩɢɪɚɥɢ ɷɥɟɤɬɪɨɩɥɢɬɤɢ ɩɨɞɤɥɸɱɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɟɳё 
ɨɞɧɭ ɬɚɤɭɸ ɠɟ, ɬɨ ɦɨɳɧɨɫɬɶ ɩɥɢɬɤɢ ɫɨ ɫɩɢɪɚɥɶɸ ɞɜɨɣɧɨɣ ɞɥɢɧɵ ɫɬɚɧɟɬ 
1) ɜ 2 ɪɚɡɚ ɛɨɥɶɲɟ 
2) ɜ 2 ɪɚɡɚ ɦɟɧɶɲɟ 
3) ɜ 4 ɪɚɡɚ ɛɨɥɶɲɟ 
4) ɜ 2  ɪɚɡ ɦɟɧɶɲɟ 
 

Ɉɬɜɟɬ:  

 
 
 

 
13. Ɇɚɝɧɢɬɧɨɟ ɩɨɥɟ ɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ ɩɨ ɟɝɨ ɞɟɣɫɬɜɢɸ ɧɚ  
Ⱥ. ɧɟɩɨɞɜɢɠɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɪɹɞɵ.  
Ȼ. ɦɚɝɧɢɬɧɭɸ ɫɬɪɟɥɤɭ. 
ɉɪɚɜɢɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɨɬɜɟɬ 
1) ɬɨɥɶɤɨ Ⱥ 2) ɬɨɥɶɤɨ Ȼ 3) ɢ Ⱥ, ɢ Ȼ 4) ɧɢ Ⱥ, ɧɢ Ȼ 

Ɉɬɜɟɬ:  

 
14. Ʌɢɧɡɚ, ɮɨɤɭɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɤɨɬɨɪɨɣ F, ɞɚёɬ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ 
ɭɜɟɥɢɱɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɟɞɦɟɬɚ. ɇɚ ɤɚɤɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɥɢɧɡɵ 
ɧɚɯɨɞɢɬɫɹ ɩɪɟɞɦɟɬ? 
1) ɦɟɧɶɲɟ F 
2) ɦɟɠɞɭ F ɢ 2F 
3) ɪɚɜɧɨɦ 2F 
4) ɛɨɥɶɲɟɦ 2F 

Ɉɬɜɟɬ:  

 
15. ȼ ɩɪɨɰɟɫɫɟ ɬɪɟɧɢɹ ɨ ɲɟɥɤ ɫɬɟɤɥɹɧɧɚɹ ɥɢɧɟɣɤɚ ɩɪɢɨɛɪɟɥɚ 
ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɡɚɪɹɞ. Ʉɚɤ ɩɪɢ ɷɬɨɦ ɢɡɦɟɧɢɥɨɫɶ ɤɨɥɢɱɟɫɬɜɨ 
ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɧɚ ɲɟɥɤɟ, ɟɫɥɢ ɫɱɢɬɚɬɶ, ɱɬɨ ɨɛɦɟɧ ɚɬɨɦɚɦɢ ɦɟɠɞɭ 
ɥɢɧɟɣɤɨɣ ɢ ɲɟɥɤɨɦ ɜ ɩɪɨɰɟɫɫɟ ɬɪɟɧɢɹ ɧɟ ɩɪɨɢɫɯɨɞɢɥ? 
Ⱦɥɹ ɤɚɠɞɨɣ ɜɟɥɢɱɢɧɵ ɨɩɪɟɞɟɥɢɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɯɚɪɚɤɬɟɪ 
ɢɡɦɟɧɟɧɢɹ:    

1) ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
2) ɭɦɟɧɶɲɚɟɬɫɹ 
3) ɧɟ ɢɡɦɟɧɹɟɬɫɹ 

Ɂɚɩɢɲɢɬɟ ɜ ɬɚɛɥɢɰɭ ɜɵɛɪɚɧɧɵɟ ɰɢɮɪɵ ɞɥɹ ɤɚɠɞɨɣ ɮɢɡɢɱɟɫɤɨɣ 
ɜɟɥɢɱɢɧɵ. ɐɢɮɪɵ ɜ ɨɬɜɟɬɟ ɦɨɝɭɬ ɩɨɜɬɨɪɹɬɶɫɹ. 
 

Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɬɨɧɨɜ ɧɚ ɲɟɥɤɟ Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɧɨɜ ɧɚ ɲɟɥɤɟ 
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16. ɇɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɫɞɟɥɚɧ ɢɡ ɧɢɯɪɨɦɨɜɨɣ ɩɪɨɜɨɥɨɤɢ ɞɥɢɧɨɣ 8 
ɦ ɢ ɩɥɨɳɚɞɶɸ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 0,05 ɦɦ2. Ɉɩɪɟɞɟɥɢɬɟ ɦɨɳɧɨɫɬɶ, 
ɩɨɬɪɟɛɥɹɟɦɭɸ ɧɚɝɪɟɜɚɬɟɥɟɦ, ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɟɝɨ ɜ ɫɟɬɶ ɩɨɫɬɨɹɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 220 ȼ. 
 
Ɉɬɜɟɬ: ___________________________ ȼɬ. 
 
 
17. ɂɡɦɟɧɹɟɬɫɹ ɥɢ ɢ ɟɫɥɢ ɞɚ, ɬɨ ɤɚɤ, ɡɚɪɹɞɨɜɨɟ ɱɢɫɥɨ ɹɞɪɚ ɩɪɢ 
ɢɫɩɭɫɤɚɧɢɢ ɹɞɪɨɦ ɚɥɶɮɚ-ɱɚɫɬɢɰɵ? 
1) ɧɟ ɢɡɦɟɧɹɟɬɫɹ 
2) ɭɦɟɧɶɲɚɟɬɫɹ ɧɚ 4 
3) ɭɦɟɧɶɲɚɟɬɫɹ ɧɚ 2 
4) ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 2 
 

Ɉɬɜɟɬ:  

 
18. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɝɢɩɨɬɟɡɭ ɨ ɬɨɦ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, 
ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɩɥɚɜɥɟɧɢɹ ɬɟɥɚ, ɜɡɹɬɨɝɨ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɥɚɜɥɟɧɢɹ, 
ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ ɦɚɫɫɵ. Ʉɚɤɭɸ ɩɚɪɭ ɬɟɥ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɞɥɹ ɩɪɨɜɟɪɤɢ 
ɷɬɨɣ ɝɢɩɨɬɟɡɵ? 
 

 ȼɟɳɟɫɬɜɨ ɬɟɥɚ Ɉɛɴёɦ Ɍɟɦɩɟɪɚɬɭɪɚ ɬɟɥɚ 
Ɍɟɥɨ 1 Ɉɥɨɜɨ 8 ɫɦ3 232 °ɋ 
Ɍɟɥɨ 2 Ɉɥɨɜɨ 6 ɫɦ3 232 °ɋ 
Ɍɟɥɨ 3 ɋɜɢɧɟɰ 8 ɫɦ3 232 °ɋ 
Ɍɟɥɨ 4 ɋɜɢɧɟɰ 6 ɫɦ3 327 °ɋ 

 

1) ɬɟɥɚ 1 ɢ 2 2) ɬɟɥɚ 1 ɢ 3 3) ɬɟɥɚ 1 ɢ 4 4) ɬɟɥɚ 2 ɢ 4 

Ɉɬɜɟɬ:  

 
19. ɍɱɟɧɢɤ ɩɪɨɜёɥ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ ɢɡɭɱɟɧɢɸ ɫɢɥɵ ɭɩɪɭɝɨɫɬɢ, 
ɜɨɡɧɢɤɚɸɳɟɣ ɩɪɢ ɩɨɞɜɟɲɢɜɚɧɢɢ ɝɪɭɡɨɜ ɪɚɡɧɨɣ ɦɚɫɫɵ ɤ ɪɟɡɢɧɨɜɵɦ 
ɲɧɭɪɚɦ ɪɚɡɧɨɣ ɞɥɢɧɵ ɢ ɬɨɥɳɢɧɵ.  
Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɦɚɫɫɵ ɝɪɭɡɚ m, 
ɞɢɚɦɟɬɪɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɲɧɭɪɚ d, ɟɝɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɞɥɢɧɵ l0 ɢ 
ɭɞɥɢɧɟɧɢɹ (l–l0), ɚ ɬɚɤɠɟ ɤɨɫɜɟɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɠёɫɬɤɨɫɬɢ 
k ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ. 
 
№ ɨɩɵɬɚ m, ɤɝ d, ɦɦ l0, ɫɦ (l–l0), ɫɦ k, ɇ/ɦ 

1 0,5 3 50 5,0 100 
2 0,5 5 100 3,6 140 
3 0,5 3 100 10,0 50 
4 1,0 3 50 10,0 100 

 
ȼɵɛɟɪɢɬɟ ɢɡ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɩɟɪɟɱɧɹ ɞɜɚ ɭɬɜɟɪɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞёɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɡɦɟɪɟɧɢɣ. ɍɤɚɠɢɬɟ ɢɯ ɧɨɦɟɪɚ. 
 
1) ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɥɢɧɵ ɲɧɭɪɚ ɟɝɨ ɠёɫɬɤɨɫɬɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
2) ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɥɳɢɧɵ ɲɧɭɪɚ ɟɝɨ ɠёɫɬɤɨɫɬɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
3) ɍɞɥɢɧɟɧɢɟ ɲɧɭɪɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɞɥɢɧɵ. 
4) ɀёɫɬɤɨɫɬɶ ɲɧɭɪɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɦɚɫɫɵ ɩɨɞɜɟɲɢɜɚɟɦɨɝɨ ɝɪɭɡɚ. 
5) ɍɞɥɢɧɟɧɢɟ ɲɧɭɪɚ ɡɚɜɢɫɢɬ ɨɬ ɭɩɪɭɝɢɯ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɚ, ɢɡ 

ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧ ɢɫɫɥɟɞɭɟɦɵɣ ɨɛɪɚɡɟɰ. 
 

Ɉɬɜɟɬ:   
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ɉɪɨɱɢɬɚɣɬɟ ɬɟɤɫɬ ɢ ɜɵɩɨɥɧɢɬɟ ɡɚɞɚɧɢɹ 20–22. 

 
Кɢɩɟɧɢɟ 

ȿɠɟɞɧɟɜɧɨ ɦɵ ɧɚɛɥɸɞɚɟɦ, ɤɚɤ ɜɨɞɚ ɢ ɟё ɩɚɪ ɩɟɪɟɯɨɞɹɬ ɞɪɭɝ ɜ 
ɞɪɭɝɚ. Ʌɭɠɢ ɧɚ ɚɫɮɚɥɶɬɟ ɩɨɫɥɟ ɞɨɠɞɹ ɜɵɫɵɯɚɸɬ, ɚ ɜɨɞɹɧɨɣ ɩɚɪ ɜ 
ɜɨɡɞɭɯɟ ɩɨ ɭɬɪɚɦ ɱɚɫɬɨ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɦɟɥɶɱɚɣɲɢɟ ɤɚɩɟɥɶɤɢ ɬɭɦɚɧɚ.  

ɑɬɨ ɩɪɨɢɡɨɣɞёɬ, ɟɫɥɢ ɫɨɫɭɞ ɫ ɧɟɤɨɬɨɪɵɦ ɨɛɴёɦɨɦ ɠɢɞɤɨɫɬɢ 
ɡɚɤɪɵɬɶ ɤɪɵɲɤɨɣ? Ʉɚɠɞɭɸ ɫɟɤɭɧɞɭ ɩɨɜɟɪɯɧɨɫɬɶ ɠɢɞɤɨɫɬɢ ɩɨ-
ɩɪɟɠɧɟɦɭ ɛɭɞɭɬ ɩɨɤɢɞɚɬɶ ɫɚɦɵɟ ɛɵɫɬɪɵɟ ɦɨɥɟɤɭɥɵ, ɟё ɦɚɫɫɚ ɛɭɞɟɬ 
ɭɦɟɧɶɲɚɬɶɫɹ, ɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɨɥɟɤɭɥ ɩɚɪɚ – ɭɜɟɥɢɱɢɜɚɬɶɫɹ. 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɜ ɠɢɞɤɨɫɬɶ ɢɡ ɩɚɪɚ ɛɭɞɟɬ ɜɨɡɜɪɚɳɚɬɶɫɹ ɱɚɫɬɶ ɟɝɨ 
ɦɨɥɟɤɭɥ, ɢ ɱɟɦ ɛɨɥɶɲɟ ɛɭɞɟɬ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɚɪɚ, ɬɟɦ ɢɧɬɟɧɫɢɜɧɟɣ ɛɭɞɟɬ 
ɩɪɨɰɟɫɫ ɤɨɧɞɟɧɫɚɰɢɢ. ɇɚɤɨɧɟɰ ɧɚɫɬɭɩɢɬ ɬɚɤɨɟ ɫɨɫɬɨɹɧɢɟ, ɤɨɝɞɚ ɱɢɫɥɨ 
ɦɨɥɟɤɭɥ, ɜɨɡɜɪɚɳɚɸɳɢɯɫɹ ɜ ɠɢɞɤɨɫɬɶ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɜ ɫɪɟɞɧɟɦ 
ɫɬɚɧɟɬ ɪɚɜɧɵɦ ɱɢɫɥɭ ɦɨɥɟɤɭɥ, ɩɨɤɢɞɚɸɳɢɯ ɟё ɡɚ ɷɬɨ ɜɪɟɦɹ. Ɍɚɤɨɟ 
ɫɨɫɬɨɹɧɢɟ ɧɚɡɵɜɚɸɬ ɞиɧаɦичɟɫɤиɦ ɪаɜɧɨɜɟɫиɟɦ, ɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɚɪ 
– ɧаɫɵщɟɧɧɵɦ ɩаɪɨɦ.  

Ⱦɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ ɠɢɞɤɨɫɬɢ ɢ 
ɬɟɦɩɟɪɚɬɭɪɵ. ɑɟɦ ɬɹɠɟɥɟɟ ɨɬɨɪɜɚɬɶ ɦɨɥɟɤɭɥɵ ɠɢɞɤɨɫɬɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, 
ɬɟɦ ɦɟɧɶɲɟ ɛɭɞɟɬ ɞɚɜɥɟɧɢɟ ɟё ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ. Ɂɚɜɢɫɢɦɨɫɬɶ ɞɚɜɥɟɧɢɹ 
ɧɚɫɵɳɟɧɧɨɝɨ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ. 

Киɩɟɧиɟɦ ɧɚɡɵɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ 
ɩɭɡɵɪɶɤɨɜ ɩɚɪɚ, ɩɪɨɢɫɯɨɞɹɳɢɣ ɩɨ ɜɫɟɦɭ ɨɛɴёɦɭ ɠɢɞɤɨɫɬɢ ɢ ɧɚ ɟё 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ. ɇɚ ɫɚɦɨɦ ɞɟɥɟ ɷɬɢ ɩɭɡɵɪɶɤɢ 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɠɢɞɤɨɫɬɢ ɜɫɟɝɞɚ, ɧɨ ɢɯ ɪɚɡɦɟɪɵ ɪɚɫɬɭɬ, ɢ ɨɧɢ 
ɫɬɚɧɨɜɹɬɫɹ ɡɚɦɟɬɧɵ ɬɨɥɶɤɨ ɩɪɢ ɤɢɩɟɧɢɢ. ɉɭɡɵɪɶɤɢ ɪɚɫɲɢɪɹɸɬɫɹ ɢ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɵɬɚɥɤɢɜɚɸɳɟɣ ɫɢɥɵ Ⱥɪɯɢɦɟɞɚ ɨɬɪɵɜɚɸɬɫɹ ɨɬ ɞɧɚ, 
ɜɫɩɥɵɜɚɸɬ ɢ ɥɨɩɚɸɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ.  

Ʉɢɩɟɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɩɪɢ ɬɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɤɨɝɞɚ ɩɭɡɵɪɶɤɢ ɝɚɡɚ 
ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɹɬɶɫɹ, ɚ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ, ɟɫɥɢ ɞɚɜɥɟɧɢɟ 
ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɜɵɪɚɫɬɟɬ ɞɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ – ɷɬɨ ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɞɚɜɥɟɧɢɟ 
ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɞɚɧɧɨɣ ɠɢɞɤɨɫɬɢ ɪɚɜɧɨ ɚɬɦɨɫɮɟɪɧɨɦɭ ɞɚɜɥɟɧɢɸ 
(ɞɚɜɥɟɧɢɸ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɠɢɞɤɨɫɬɢ). 
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Заɜиɫиɦɨɫɬɶ ɞаɜɥɟɧия ɧаɫɵщɟɧɧɨɝɨ ɜɨɞяɧɨɝɨ ɩаɪа ɨɬ ɬɟɦɩɟɪаɬɭɪɵ 
 

20. ȼ ɤɚɫɬɪɸɥɟ-ɫɤɨɪɨɜɚɪɤɟ ɢɦɟɟɬɫɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ, 
ɤɨɬɨɪɵɣ ɨɬɤɪɵɜɚɟɬɫɹ ɩɪɢ ɞɚɜɥɟɧɢɢ 1,4∙105 ɉɚ. Ɍɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ 
ɜɨɞɵ ɜ ɫɤɨɪɨɜɚɪɤɟ 
1) ɪɚɜɧɚ 100 ɋ 
2) ɪɚɜɧɚ ɩɪɢɦɟɪɧɨ 110 ɋ 
3) ɪɚɜɧɚ ɩɪɢɦɟɪɧɨ 80 ɋ 
4) ɡɚɜɢɫɢɬ ɨɬ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

Ɉɬɜɟɬ:  



Ɏɢɡɢɤɚ. 9 ɤɥɚɫɫ. ȼɚɪɢɚɧɬ 1   7 

Кɨɩɢɪɨɜɚɧɢɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 

 
21. Ⱦɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɜɨɞɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 ɋ ɫɨɫɬɚɜɥɹɟɬ 
ɨɤɨɥɨ 2 ɤɉɚ, ɚ ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɪɬɭɬɢ ɩɪɢ 20 ɋ – ɥɢɲɶ 0,2 
ɉɚ. Эɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
1) ɤɢɩɟɧɢɟ ɜɨɞɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 ɋ ɧɟɜɨɡɦɨɠɧɨ 
2) ɤɢɩɟɧɢɟ ɪɬɭɬɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 ɋ ɧɟɜɨɡɦɨɠɧɨ 
3) ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɦɨɥɟɤɭɥɚɦɢ ɜɨɞɵ ɫɢɥɶɧɟɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɦɟɠɞɭ ɦɨɥɟɤɭɥɚɦɢ ɪɬɭɬɢ 
4) ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɦɨɥɟɤɭɥɚɦɢ ɪɬɭɬɢ ɫɢɥɶɧɟɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɦɟɠɞɭ ɦɨɥɟɤɭɥɚɦɢ ɜɨɞɵ 

Ɉɬɜɟɬ:  

 
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. Ɇɨɠɧɨ ɥɢ ɧɚɛɥɸɞɚɬɶ ɩɪɨɰɟɫɫ ɩɭɡɵɪɶɤɨɜɨɝɨ ɤɢɩɟɧɢɹ ɜɨɞɵ ɧɚ 
ɤɨɫɦɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɧɟɜɟɫɨɦɨɫɬɢ? 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 ɤɚɪɟɬɤɭ (ɛɪɭɫɨɤ) ɫ ɤɪɸɱɤɨɦ, ɞɢɧɚɦɨɦɟɬɪ, ɞɜɚ ɝɪɭɡɚ, 
ɧɚɩɪɚɜɥɹɸɳɭɸ ɪɟɣɤɭ, ɫɨɛɟɪɢɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɪɚɛɨɬɵ ɫɢɥɵ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɤɚɪɟɬɤɢ ɫ 
ɝɪɭɡɚɦɢ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɣɤɢ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɜ 40 ɫɦ.  
ȼ ɛɥɚɧɤɟ ɨɬɜɟɬɨɜ: 
1) ɫɞɟɥɚɣɬɟ ɪɢɫɭɧɨɤ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ; 
2) ɡɚɩɢɲɢɬɟ ɮɨɪɦɭɥɭ ɞɥɹ ɪɚɫɱёɬɚ ɪɚɛɨɬɵ ɫɢɥɵ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ; 

3) ɭɤɚɠɢɬɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɦɨɞɭɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɤɚɪɟɬɤɢ ɫ 
ɝɪɭɡɚɦɢ ɢ ɫɢɥɵ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɤɚɪɟɬɤɢ ɫ ɝɪɭɡɚɦɢ ɩɨ 
ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɣɤɢ; 
4) ɡɚɩɢɲɢɬɟ ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɪɚɛɨɬɵ ɫɢɥɵ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ. 
 
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. Ȼɭɞɭɬ ɥɢ ɨɬɥɢɱɚɬɶɫɹ (ɢ ɟɫɥɢ ɛɭɞɭɬ, ɬɨ ɤɚɤ) ɩɨɤɚɡɚɧɢɹ ɩɪɭɠɢɧɧɵɯ 
ɜɟɫɨɜ ɩɪɢ ɜɡɜɟɲɢɜɚɧɢɢ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɬɟɥɚ ɜ ɪɚɡɧɵɯ ɬɨɱɤɚɯ Ɂɟɦɥɢ – 
ɧɚ ɷɤɜɚɬɨɪɟ ɢ ɧɚ ɩɨɥɸɫɟ? 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. ɇɚ ɩɨɥɭ ɪɚɜɧɨɭɫɤɨɪɟɧɧɨ ɞɜɢɠɭɳɟɝɨɫɹ ɜɜɟɪɯ ɥɢɮɬɚ ɫɬɨɢɬ ɹɳɢɤ 
ɦɚɫɫɨɣ 50 ɤɝ. ɇɚ ɤɚɤɭɸ ɜɵɫɨɬɭ ɢɡ ɫɨɫɬɨɹɧɢɹ ɩɨɤɨɹ ɩɨɞɧɢɦɟɬɫɹ ɥɢɮɬ ɡɚ 
5 ɫ, ɟɫɥɢ ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɹɳɢɤɚ ɧɚ ɩɨɥ ɥɢɮɬɚ 600 ɇ? 
 
26. ɉɪɹɦɨɥɢɧɟɣɧɵɣ ɩɪɨɜɨɞɧɢɤ ɞɥɢɧɨɣ 10 ɫɦ ɪɚɫɩɨɥɨɠɟɧ ɦɟɠɞɭ 
ɩɨɥɸɫɚɦɢ ɩɨɞɤɨɜɨɨɛɪɚɡɧɨɝɨ ɦɚɝɧɢɬɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɜɟɤɬɨɪɭ 
ɦɚɝɧɢɬɧɨɣ ɢɧɞɭɤɰɢɢ. Ɇɨɞɭɥɶ ɜɟɤɬɨɪɚ ɦɚɝɧɢɬɧɨɣ ɢɧɞɭɤɰɢɢ ɪɚɜɟɧ 
0,4 Ɍɥ. ɉɪɢ ɩɪɨɩɭɫɤɚɧɢɢ ɩɨ ɩɪɨɜɨɞɧɢɤɭ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɧɚ 
ɩɪɨɜɨɞɧɢɤ ɩɨɞɟɣɫɬɜɨɜɚɥɚ ɫɢɥɚ Ⱥɦɩɟɪɚ 0,2 ɇ. Ʉɚɤɨɜɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɪɨɜɨɞɧɢɤɚ, ɟɫɥɢ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɟɝɨ ɤɨɧɰɚɯ 100 ȼ? ȼɟɤɬɨɪ ɦɚɝɧɢɬɧɨɣ 
ɢɧɞɭɤɰɢɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɟɧ ɩɪɨɜɨɞɧɢɤɭ. 
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Оɬвɟɬы к ɡаɞаɧɢяɦ 
 

№ ɡаɞанɢя Оɬвɟɬ 
1 253 

2 3 

3 3 

4 2 

5 3 

6 34 

7 8 

8 2 

9 35 

10 20400 

11 2 

12 2 

13 2 

14 2 

15 31 

16 275 

17 3 

18 1 

19 24 

20 2 

21 4 
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Кɨɩɢɪɨваɧɢɟ ɧɟ ɞɨɩɭɫкаɟɬɫя 

Кɪɢɬɟɪɢɢ ɨцɟɧɢваɧɢя ɡаɞаɧɢɣ ɫ ɪаɡвёɪɧɭɬыɦ ɨɬвɟɬɨɦ 
 

Кɢɩɟɧɢɟ 
ȿɠɟɞнɟвнɨ ɦɵ наɛɥɸɞаɟɦ, ɤаɤ вɨɞа ɢ ɟё ɩаɪ ɩɟɪɟɯɨɞяɬ ɞɪɭɝ в ɞɪɭɝа. 

Ʌɭɠɢ на аɫɮаɥɶɬɟ ɩɨɫɥɟ ɞɨɠɞя вɵɫɵɯаɸɬ, а вɨɞянɨɣ ɩаɪ в вɨɡɞɭɯɟ ɩɨ ɭɬɪаɦ 

ɱаɫɬɨ ɩɪɟвɪаɳаɟɬɫя в ɦɟɥɶɱаɣɲɢɟ ɤаɩɟɥɶɤɢ ɬɭɦана.  
Чɬɨ ɩɪɨɢɡɨɣɞёɬ, ɟɫɥɢ ɫɨɫɭɞ ɫ нɟɤɨɬɨɪɵɦ ɨɛɴёɦɨɦ ɠɢɞɤɨɫɬɢ ɡаɤɪɵɬɶ 

ɤɪɵɲɤɨɣ? Ʉаɠɞɭɸ ɫɟɤɭнɞɭ ɩɨвɟɪɯнɨɫɬɶ ɠɢɞɤɨɫɬɢ ɩɨ-ɩɪɟɠнɟɦɭ ɛɭɞɭɬ 
ɩɨɤɢɞаɬɶ ɫаɦɵɟ ɛɵɫɬɪɵɟ ɦɨɥɟɤɭɥɵ, ɟё ɦаɫɫа ɛɭɞɟɬ ɭɦɟнɶɲаɬɶɫя, а 
ɤɨнɰɟнɬɪаɰɢя ɦɨɥɟɤɭɥ ɩаɪа – ɭвɟɥɢɱɢваɬɶɫя. Оɞнɨвɪɟɦɟннɨ ɫ ɷɬɢɦ в 
ɠɢɞɤɨɫɬɶ ɢɡ ɩаɪа ɛɭɞɟɬ вɨɡвɪаɳаɬɶɫя ɱаɫɬɶ ɟɝɨ ɦɨɥɟɤɭɥ, ɢ ɱɟɦ ɛɨɥɶɲɟ ɛɭɞɟɬ 
ɤɨнɰɟнɬɪаɰɢя ɩаɪа, ɬɟɦ ɢнɬɟнɫɢвнɟɣ ɛɭɞɟɬ ɩɪɨɰɟɫɫ ɤɨнɞɟнɫаɰɢɢ. ɇаɤɨнɟɰ 

наɫɬɭɩɢɬ ɬаɤɨɟ ɫɨɫɬɨянɢɟ, ɤɨɝɞа ɱɢɫɥɨ ɦɨɥɟɤɭɥ, вɨɡвɪаɳаɸɳɢɯɫя в ɠɢɞɤɨɫɬɶ 
в ɟɞɢнɢɰɭ вɪɟɦɟнɢ, в ɫɪɟɞнɟɦ ɫɬанɟɬ ɪавнɵɦ ɱɢɫɥɭ ɦɨɥɟɤɭɥ, ɩɨɤɢɞаɸɳɢɯ ɟё 
ɡа ɷɬɨ вɪɟɦя. Ɍаɤɨɟ ɫɨɫɬɨянɢɟ наɡɵваɸɬ ɞɢɧɚɦɢɱɟɫɤɢɦ ɪɚɜɧɨɜɟɫɢɟɦ, а 
ɫɨɨɬвɟɬɫɬвɭɸɳɢɣ ɩаɪ – ɧɚɫɵɳɟɧɧɵɦ ɩɚɪɨɦ.  

Ⱦавɥɟнɢɟ наɫɵɳɟннɨɝɨ ɩаɪа ɡавɢɫɢɬ ɨɬ вɢɞа ɠɢɞɤɨɫɬɢ ɢ ɬɟɦɩɟɪаɬɭɪɵ. 

Чɟɦ ɬяɠɟɥɟɟ ɨɬɨɪваɬɶ ɦɨɥɟɤɭɥɵ ɠɢɞɤɨɫɬɢ ɞɪɭɝ ɨɬ ɞɪɭɝа, ɬɟɦ ɦɟнɶɲɟ ɛɭɞɟɬ 
ɞавɥɟнɢɟ ɟё наɫɵɳɟннɨɝɨ ɩаɪа. Ɂавɢɫɢɦɨɫɬɶ ɞавɥɟнɢя наɫɵɳɟннɨɝɨ 
вɨɞянɨɝɨ ɩаɪа ɨɬ ɬɟɦɩɟɪаɬɭɪɵ ɩɪɟɞɫɬавɥɟна на ɪɢɫɭнɤɟ. 
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Ɂавɢɫɢɦɨɫɬɶ ɞавɥɟнɢя наɫɵɳɟннɨɝɨ вɨɞянɨɝɨ ɩаɪа ɨɬ ɬɟɦɩɟɪаɬɭɪɵ 
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Кɢɩɟɧɢɟɦ наɡɵваɟɬɫя ɩɪɨɰɟɫɫ ɨɛɪаɡɨванɢя ɛɨɥɶɲɨɝɨ ɱɢɫɥа ɩɭɡɵɪɶɤɨв 
ɩаɪа, ɩɪɨɢɫɯɨɞяɳɢɣ ɩɨ вɫɟɦɭ ɨɛɴёɦɭ ɠɢɞɤɨɫɬɢ ɢ на ɟё ɩɨвɟɪɯнɨɫɬɢ ɩɪɢ 

наɝɪɟванɢɢ. ɇа ɫаɦɨɦ ɞɟɥɟ ɷɬɢ ɩɭɡɵɪɶɤɢ ɩɪɢɫɭɬɫɬвɭɸɬ в ɠɢɞɤɨɫɬɢ вɫɟɝɞа, нɨ 
ɢɯ ɪаɡɦɟɪɵ ɪаɫɬɭɬ, ɢ ɨнɢ ɫɬанɨвяɬɫя ɡаɦɟɬнɵ ɬɨɥɶɤɨ ɩɪɢ ɤɢɩɟнɢɢ. ɉɭɡɵɪɶɤɢ 

ɪаɫɲɢɪяɸɬɫя ɢ ɩɨɞ ɞɟɣɫɬвɢɟɦ вɵɬаɥɤɢваɸɳɟɣ ɫɢɥɵ Ⱥɪɯɢɦɟɞа ɨɬɪɵваɸɬɫя 
ɨɬ ɞна, вɫɩɥɵваɸɬ ɢ ɥɨɩаɸɬɫя на ɩɨвɟɪɯнɨɫɬɢ.  

Ʉɢɩɟнɢɟ наɱɢнаɟɬɫя ɩɪɢ ɬɨɣ ɬɟɦɩɟɪаɬɭɪɟ, ɤɨɝɞа ɩɭɡɵɪɶɤɢ ɝаɡа ɢɦɟɸɬ 
вɨɡɦɨɠнɨɫɬɶ ɪаɫɲɢɪяɬɶɫя, а ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ, ɟɫɥɢ ɞавɥɟнɢɟ наɫɵɳɟннɨɝɨ 
ɩаɪа вɵɪаɫɬɟɬ ɞɨ аɬɦɨɫɮɟɪнɨɝɨ ɞавɥɟнɢя. Ɍаɤɢɦ ɨɛɪаɡɨɦ, ɬɟɦɩɟɪаɬɭɪа 
ɤɢɩɟнɢя – ɷɬɨ ɬɟɦɩɟɪаɬɭɪа, ɩɪɢ ɤɨɬɨɪɨɣ ɞавɥɟнɢɟ наɫɵɳɟннɨɝɨ ɩаɪа ɞаннɨɣ 

ɠɢɞɤɨɫɬɢ ɪавнɨ аɬɦɨɫɮɟɪнɨɦɭ ɞавɥɟнɢɸ (ɞавɥɟнɢɸ наɞ ɩɨвɟɪɯнɨɫɬɶɸ 

ɠɢɞɤɨɫɬɢ). 

 

 
 
 

 
 

Ɇɨɠнɨ ɥɢ наɛɥɸɞаɬɶ ɩɪɨɰɟɫɫ ɩɭɡɵɪɶɤɨвɨɝɨ ɤɢɩɟнɢя вɨɞɵ на ɤɨɫɦɢɱɟɫɤɨɣ 

ɫɬанɰɢɢ в ɭɫɥɨвɢяɯ нɟвɟɫɨɦɨɫɬɢ? Оɬвɟɬ ɩɨяɫнɢɬɟ. 

 

 

 
 

Оɛɪаɡɟц вɨɡɦɨɠɧɨɝɨ ɨɬвɟɬа 
1. ɇɟɥɶɡя. 
2. ɉɪɢ ɩɭɡɵɪɶɤɨвɨɦ ɤɢɩɟнɢɢ ɫɢɥа Ⱥɪɯɢɦɟɞа вɵɬаɥɤɢваɟɬ ɪаɫɬɭɳɢɟ 
ɩɭɡɵɪɶɤɢ ɩаɪа ɤ ɩɨвɟɪɯнɨɫɬɢ. ɋɢɥа Ⱥɪɯɢɦɟɞа вɨɡнɢɤаɟɬ ɢɡ-ɡа ɪаɡнɨɫɬɢ 

ɝɢɞɪɨɫɬаɬɢɱɟɫɤɨɝɨ ɞавɥɟнɢя вɨɞɵ на ɪаɡнɵɯ ɝɥɭɛɢнаɯ. В ɭɫɥɨвɢяɯ 
нɟвɟɫɨɦɨɫɬɢ ɝɢɞɪɨɫɬаɬɢɱɟɫɤɨɟ ɞавɥɟнɢɟ внɭɬɪɢ ɠɢɞɤɨɫɬɢ ɨɬɫɭɬɫɬвɭɟɬ, ɢ 

ɫɢɥа Ⱥɪɯɢɦɟɞа ɪавна нɭɥɸ.  

  

 
 

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

2 

ɉɪɟɞɫɬавɥɟн ɩɪавɢɥɶнɵɣ ɨɬвɟɬ на ɩɨɫɬавɥɟннɵɣ вɨɩɪɨɫ, нɨ 
ɪаɫɫɭɠɞɟнɢя, ɩɪɢвɨɞяɳɢɟ ɤ ɨɬвɟɬɭ, ɩɪɟɞɫɬавɥɟнɵ нɟ в ɩɨɥнɨɦ 

ɨɛɴёɦɟ, ɢɥɢ в нɢɯ ɫɨɞɟɪɠɢɬɫя ɥɨɝɢɱɟɫɤɢɣ нɟɞɨɱёɬ. 
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 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ 2 
 
 

 
 
 

 
 

ɂɫɩɨɥɶɡɭя ɤаɪɟɬɤɭ (ɛɪɭɫɨɤ) ɫ ɤɪɸɱɤɨɦ, ɞɢнаɦɨɦɟɬɪ, ɞва ɝɪɭɡа, 
наɩɪавɥяɸɳɭɸ ɪɟɣɤɭ, ɫɨɛɟɪɢɬɟ ɷɤɫɩɟɪɢɦɟнɬаɥɶнɭɸ ɭɫɬанɨвɤɭ ɞɥя 

22 
 

23 
 



Фɢɡɢɤа. 9 ɤɥаɫɫ. Ваɪɢанɬ 1   3

Кɨɩɢɪɨваɧɢɟ ɧɟ ɞɨɩɭɫкаɟɬɫя 

ɢɡɦɟɪɟнɢя ɪаɛɨɬɵ ɫɢɥɵ ɬɪɟнɢя ɫɤɨɥɶɠɟнɢя ɩɪɢ ɞвɢɠɟнɢɢ ɤаɪɟɬɤɢ ɫ ɝɪɭɡаɦɢ 

ɩɨ ɩɨвɟɪɯнɨɫɬɢ ɪɟɣɤɢ на ɪаɫɫɬɨянɢɟ в 40 ɫɦ.  

В ɛɥанɤɟ ɨɬвɟɬɨв: 
1) ɫɞɟɥаɣɬɟ ɪɢɫɭнɨɤ ɷɤɫɩɟɪɢɦɟнɬаɥɶнɨɣ ɭɫɬанɨвɤɢ; 

2) ɡаɩɢɲɢɬɟ ɮɨɪɦɭɥɭ ɞɥя ɪаɫɱёɬа ɪаɛɨɬɵ ɫɢɥɵ ɬɪɟнɢя ɫɤɨɥɶɠɟнɢя; 
3) ɭɤаɠɢɬɟ ɪɟɡɭɥɶɬаɬɵ ɢɡɦɟɪɟнɢя ɦɨɞɭɥя ɩɟɪɟɦɟɳɟнɢя ɤаɪɟɬɤɢ ɫ ɝɪɭɡаɦɢ ɢ 

ɫɢɥɵ ɬɪɟнɢя ɫɤɨɥɶɠɟнɢя ɩɪɢ ɞвɢɠɟнɢɢ ɤаɪɟɬɤɢ ɫ ɝɪɭɡаɦɢ ɩɨ ɩɨвɟɪɯнɨɫɬɢ 

ɪɟɣɤɢ; 

4) ɡаɩɢɲɢɬɟ ɱɢɫɥɨвɨɟ ɡнаɱɟнɢɟ ɪаɛɨɬɵ ɫɢɥɵ ɬɪɟнɢя ɫɤɨɥɶɠɟнɢя. 
 
 

 

 
 

Хаɪакɬɟɪɢɫɬɢка ɨɛɨɪɭɞɨваɧɢя 

ɉɪɢ вɵɩɨɥнɟнɢɢ ɡаɞанɢя ɢɫɩɨɥɶɡɭɟɬɫя ɤɨɦɩɥɟɤɬ ɨɛɨɪɭɞɨванɢя № 4 в 
ɫɨɫɬавɟ: 
 

Нɚɛɨɪы ɥɚɛɨɪɚɬɨɪɧые Кɨɦɩɥеɤɬ «ȽИА-ɥɚɛɨɪɚɬɨɪɢя» 

Кɨɦɩɥɟкɬ № 4 

 ɤаɪɟɬɤа ɫ ɤɪɸɱɤɨɦ на нɢɬɢ  

m = (100 ± 2) ɝ 
 ɞва ɝɪɭɡа ɦаɫɫɨɣ ɩɨ (100 ± 2) ɝ 
 ɞɢнаɦɨɦɟɬɪ ɲɤɨɥɶнɵɣ ɫ ɩɪɟɞɟɥɨɦ 

ɢɡɦɟɪɟнɢя 4 ɇ (С = 0,1 ɇ) 

 наɩɪавɥяɸɳая (ɤɨɷɮɮɢɰɢɟнɬ 
ɬɪɟнɢя ɤаɪɟɬɤɢ ɩɨ наɩɪавɥяɸɳɟɣ 

ɩɪɢɛɥɢɡɢɬɟɥɶнɨ ɪавɟн 0,20 ± 0,05) 

 ɛɪɭɫɨɤ ɫ ɤɪɸɱɤɨɦ на нɢɬɢ  

m = (60  8) ɝ 
 ɞва ɝɪɭɡа ɦаɫɫɨɣ ɩɨ (100 ± 2) ɝ 
 ɞɢнаɦɨɦɟɬɪ ɲɤɨɥɶнɵɣ ɫ ɩɪɟɞɟɥɨɦ 

ɢɡɦɟɪɟнɢя 1 ɇ (С = 0,02 ɇ) 

 наɩɪавɥяɸɳая (ɤɨɷɮɮɢɰɢɟнɬ 
ɬɪɟнɢя ɛɪɭɫɤа ɩɨ наɩɪавɥяɸɳɟɣ 

ɩɪɢɛɥɢɡɢɬɟɥɶнɨ ɪавɟн 0,20 ± 0,05) 
 

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. Fɬяɝɢ = Fɬɪ (ɩɪɢ ɪавнɨɦɟɪнɨɦ ɞвɢɠɟнɢɢ).  

Ɋаɛɨɬа ɫɢɥɵ ɬɪɟнɢя А = –Fɬɪ · S. 

3. Fɬяɝɢ = 0,6 ɇ;  S = 0,4 ɦ. 

4. А = –0,24 Ⱦɠ. 

Уɤɚɡɚɧɢе эɤɫɩеɪɬɚɦ 

N 

ɬɪ F ɬяɝɢ

 

F

 mg 
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Кɨɩɢɪɨваɧɢɟ ɧɟ ɞɨɩɭɫкаɟɬɫя 

Чɢɫɥɟннɨɟ ɡнаɱɟнɢɟ ɩɪяɦɨɝɨ ɢɡɦɟɪɟнɢя ɫɢɥɵ ɬяɝɢ ɞɨɥɠнɨ ɩɨɩаɫɬɶ в 
ɢнɬɟɪваɥ F = (0,6 ± 0,2) ɇ. 

Ⱦɥя ɤɨɦɩɥɟɤɬа «ȽɂȺ-ɥаɛɨɪаɬɨɪɢя» ɢнɬɟɪваɥ ɪавɟн F = (0,5 ± 0,1) ɇ. 

 

ɇɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ, ɱɬɨ ɪɟɡɭɥɶɬаɬɵ ɢɡɦɟɪɟнɢя ɫɢɥɵ ɬɪɟнɢя ɫɤɨɥɶɠɟнɢя 
(ɫɢɥɵ ɬяɝɢ) ɛɭɞɭɬ ɡавɢɫɟɬɶ ɨɬ ɦаɬɟɪɢаɥа ɢ ɤаɱɟɫɬва ɨɛɪаɛɨɬɤɢ ɩɨвɟɪɯнɨɫɬɢ 

ɪɟɣɤɢ. 

  

 

 

Сɨɞɟɪɠаɧɢɟ кɪɢɬɟɪɢя Ȼаɥɥы
ɉɨɥнɨɫɬɶɸ ɩɪавɢɥɶнɨɟ вɵɩɨɥнɟнɢɟ ɡаɞанɢя, вɤɥɸɱаɸɳɟɟ: 
1) ɪɢɫɭнɨɤ ɷɤɫɩɟɪɢɦɟнɬаɥɶнɨɣ ɭɫɬанɨвɤɢ; 

2) ɮɨɪɦɭɥɭ ɞɥя ɪаɫɱёɬа ɢɫɤɨɦɨɣ вɟɥɢɱɢнɵ 

(ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɥɹ ɪɚɛɨɬɵ ɫɢɥɵ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ); 
3) ɩɪавɢɥɶнɨ ɡаɩɢɫаннɵɟ ɪɟɡɭɥɶɬаɬɵ ɩɪяɦɵɯ ɢɡɦɟɪɟнɢɣ 

(ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɩɭɬɢ ɢ ɫɢɥɵ ɬɪɟɧɢɹ 
ɫɤɨɥɶɠɟɧɢɹ (ɫɢɥɵ ɬɹɝɢ));  
4) ɩɨɥɭɱɟннɨɟ ɩɪавɢɥɶнɨɟ ɱɢɫɥɨвɨɟ ɡнаɱɟнɢɟ ɢɫɤɨɦɨɣ вɟɥɢɱɢнɵ. 

4 

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

ɂɅɂ 

Ⱦɨɩɭɳɟна ɨɲɢɛɤа ɩɪɢ ɨɛɨɡнаɱɟнɢɢ ɟɞɢнɢɰ ɨɞнɨɣ ɢɡ 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 ɪɟɡɭɥɶɬаɬɵ ɩɪяɦɵɯ ɢɡɦɟɪɟнɢɣ вɟɥɢɱɢн, нɨ нɟ ɡаɩɢɫана 
ɮɨɪɦɭɥа ɞɥя ɪаɫɱёɬа ɢɫɤɨɦɨɣ вɟɥɢɱɢнɵ, ɢ нɟ ɩɨɥɭɱɟн ɨɬвɟɬ. 

ɂɅɂ 

ɉɪавɢɥɶнɨ ɩɪɢвɟɞɟнɵ ɪɟɡɭɥɶɬаɬɵ ɩɪяɦɵɯ ɢɡɦɟɪɟнɢɣ вɟɥɢɱɢн, 

ɡаɩɢɫана ɮɨɪɦɭɥа ɞɥя ɪаɫɱёɬа ɢɫɤɨɦɨɣ вɟɥɢɱɢнɵ, нɨ нɟ ɩɨɥɭɱɟн 

ɨɬвɟɬ, ɢ нɟ ɩɪɢвɟɞён ɪɢɫɭнɨɤ ɷɤɫɩɟɪɢɦɟнɬаɥɶнɨɣ ɭɫɬанɨвɤɢ. 

ɂɅɂ 

ɉɪавɢɥɶнɨ ɩɪɢвɟɞɟнɵ ɪɟɡɭɥɶɬаɬɵ ɩɪяɦɵɯ ɢɡɦɟɪɟнɢɣ, ɩɪɢвɟɞён 

ɩɪавɢɥɶнɵɣ ɨɬвɟɬ, нɨ ɨɬɫɭɬɫɬвɭɟɬ ɪɢɫɭнɨɤ ɷɤɫɩɟɪɢɦɟнɬаɥɶнɨɣ 

ɭɫɬанɨвɤɢ ɢ ɮɨɪɦɭɥа ɞɥя ɪаɫɱёɬа ɢɫɤɨɦɨɣ вɟɥɢɱɢнɵ. 

2 

Ɂаɩɢɫанɵ ɬɨɥɶɤɨ ɩɪавɢɥɶнɵɟ ɪɟɡɭɥɶɬаɬɵ ɩɪяɦɵɯ ɢɡɦɟɪɟнɢɣ. 

ɂɅɂ 

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

ɂɅɂ 

ɉɪɢвɟɞён ɩɪавɢɥɶнɵɣ ɪɟɡɭɥɶɬаɬ ɬɨɥɶɤɨ ɨɞнɨɝɨ ɢɡ ɩɪяɦɵɯ 
ɢɡɦɟɪɟнɢɣ, ɢ ɫɞɟɥан ɪɢɫɭнɨɤ ɷɤɫɩɟɪɢɦɟнɬаɥɶнɨɣ ɭɫɬанɨвɤɢ. 

1 
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Кɨɩɢɪɨваɧɢɟ ɧɟ ɞɨɩɭɫкаɟɬɫя 

 

 

 
 
 

 
 

Ȼɭɞɭɬ ɥɢ ɨɬɥɢɱаɬɶɫя (ɢ ɟɫɥɢ ɛɭɞɭɬ, ɬɨ ɤаɤ) ɩɨɤаɡанɢя ɩɪɭɠɢннɵɯ вɟɫɨв ɩɪɢ 

вɡвɟɲɢванɢɢ ɨɞнɨɝɨ ɢ ɬɨɝɨ ɠɟ ɬɟɥа в ɪаɡнɵɯ ɬɨɱɤаɯ Ɂɟɦɥɢ — на ɷɤваɬɨɪɟ ɢ 

на ɩɨɥɸɫɟ? Оɬвɟɬ ɩɨяɫнɢɬɟ. 

 

 

 
 

Оɛɪаɡɟц вɨɡɦɨɠɧɨɝɨ ɨɬвɟɬа 
 1. ɉɨɤаɡанɢя ɩɪɭɠɢннɵɯ вɟɫɨв ɩɪɢ вɡвɟɲɢванɢɢ ɨɞнɨɝɨ ɢ ɬɨɝɨ ɠɟ ɬɟɥа на 
ɷɤваɬɨɪɟ ɛɭɞɭɬ ɦɟнɶɲɟ, ɱɟɦ на ɩɨɥɸɫɟ. 
 2. ɉɪɭɠɢннɵɟ вɟɫɵ ɢɡɦɟɪяɸɬ вɟɫ ɬɟɥа, ɪавнɵɣ ɩɨ ɦɨɞɭɥɸ ɫɢɥɟ ɭɩɪɭɝɨɫɬɢ 

ɩɪɭɠɢнɵ вɟɫɨв. ɇа ɩɨɥɸɫɟ ɨн ɩɨ ɦɨɞɭɥɸ ɪавɟн ɫɢɥɟ ɬяɠɟɫɬɢ. ɇа ɷɤваɬɨɪɟ 
вɡвɟɲɢваɟɦɨɟ ɬɟɥɨ ɢɡ-ɡа вɪаɳɟнɢя Ɂɟɦɥɢ вɨɤɪɭɝ ɫвɨɟɣ ɨɫɢ ɞвɢɠɟɬɫя ɩɨ 
ɨɤɪɭɠнɨɫɬɢ, а ɡнаɱɢɬ, ɨɛɥаɞаɟɬ нɨɪɦаɥɶнɵɦ ɭɫɤɨɪɟнɢɟɦ, наɩɪавɥɟннɵɦ ɤ 
ɰɟнɬɪɭ Ɂɟɦɥɢ. Эɬɨ ɭɫɤɨɪɟнɢɟ ɫɨɡɞаɟɬɫя ɪавнɨɞɟɣɫɬвɭɸɳɟɣ ɫɢɥ ɬяɠɟɫɬɢ ɢ 

ɭɩɪɭɝɨɫɬɢ ɩɪɭɠɢнɵ вɟɫɨв. ɉɪɢ ɷɬɨɦ ɫɢɥа ɭɩɪɭɝɨɫɬɢ ɛɭɞɟɬ ɦɟнɶɲɟ ɫɢɥɵ 

ɬяɠɟɫɬɢ. 

 
 

 
 

 
 
 

 
 

ɇа ɩɨɥɭ ɪавнɨɭɫɤɨɪɟннɨ ɞвɢɠɭɳɟɝɨɫя ввɟɪɯ ɥɢɮɬа ɫɬɨɢɬ яɳɢɤ ɦаɫɫɨɣ 50 ɤɝ. 
ɇа ɤаɤɭɸ вɵɫɨɬɭ ɢɡ ɫɨɫɬɨянɢя ɩɨɤɨя ɩɨɞнɢɦɟɬɫя ɥɢɮɬ ɡа 5 ɫ, ɟɫɥɢ ɫɢɥа 
ɞавɥɟнɢя яɳɢɤа на ɩɨɥ ɥɢɮɬа 600 ɇ? 

 

 

 
 

ȼɨɡɦɨɠɧыɣ ваɪɢаɧɬ ɪɟшɟɧɢя
Дɚɧɨ: 
m = 50 ɤɝ 
N = 600 H 

mg N ma 
uuur uur r

  

Вɫɟ ɫɥɭɱаɢ вɵɩɨɥнɟнɢя, ɤɨɬɨɪɵɟ нɟ ɫɨɨɬвɟɬɫɬвɭɸɬ вɵɲɟɭɤаɡаннɵɦ 

ɤɪɢɬɟɪɢяɦ вɵɫɬавɥɟнɢя 1, 2, 3 ɢɥɢ 4 ɛаɥɥɨв. Ɋаɡɪɨɡнɟннɵɟ ɡаɩɢɫɢ. 

Оɬɫɭɬɫɬвɢɟ ɩɨɩɵɬɨɤ вɵɩɨɥнɟнɢя ɡаɞанɢя. 

0 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ 4 

24 
 

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 нɟɤɨɪɪɟɤɬнɨ ɢɥɢ ɨɬɫɭɬɫɬвɭɟɬ. 

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 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ 2 

25 
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Кɨɩɢɪɨваɧɢɟ ɧɟ ɞɨɩɭɫкаɟɬɫя 

t = 5 c 

 

 

N mg ma  ; 
N mg

a
m


  

2

2

at
h  ; 

2( )

2

N mg t
h

m


  

h – ? Ɉɬɜɟɬ: h = 25 ɦ 
 
 

 

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 — ɜɬɨɪɨɣ ɡɚɤɨɧ ɇɶɸɬɨɧɚ, ɮɨɪɦɭɥɚ ɩɭɬɢ ɩɪɢ 
ɪɚɜɧɨɭɫɤɨɪɟɧɧɨɦ ɞɜɢɠɟɧɢɢ ɛɟɡ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ); 
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 

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 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ 3 
 
 

 
 
 

 
 

ɉɪяɦɨɥɢнɟɣнɵɣ ɩɪɨвɨɞнɢɤ ɞɥɢнɨɣ 10 ɫɦ ɪаɫɩɨɥɨɠɟн ɦɟɠɞɭ ɩɨɥɸɫаɦɢ 

ɩɨɞɤɨвɨɨɛɪаɡнɨɝɨ ɦаɝнɢɬа ɩɟɪɩɟнɞɢɤɭɥяɪнɨ вɟɤɬɨɪɭ ɦаɝнɢɬнɨɣ ɢнɞɭɤɰɢɢ. 

Ɇɨɞɭɥɶ вɟɤɬɨɪа ɦаɝнɢɬнɨɣ ɢнɞɭɤɰɢɢ ɪавɟн 0,4 Ɍɥ. ɉɪɢ ɩɪɨɩɭɫɤанɢɢ ɩɨ 
ɩɪɨвɨɞнɢɤɭ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤа на ɩɪɨвɨɞнɢɤ ɩɨɞɟɣɫɬвɨваɥа ɫɢɥа Ⱥɦɩɟɪа  
0,2 ɇ. Ʉаɤɨвɨ ɫɨɩɪɨɬɢвɥɟнɢɟ ɩɪɨвɨɞнɢɤа, ɟɫɥɢ наɩɪяɠɟнɢɟ на ɟɝɨ ɤɨнɰаɯ  
100 В? Вɟɤɬɨɪ ɦаɝнɢɬнɨɣ ɢнɞɭɤɰɢɢ ɩɟɪɩɟнɞɢɤɭɥяɪɟн ɩɪɨвɨɞнɢɤɭ. 

 

26 
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Кɨɩɢɪɨваɧɢɟ ɧɟ ɞɨɩɭɫкаɟɬɫя 

 

 
 

 
 

 
 

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 Ɉɦɚ ɞɥɹ ɭɱɚɫɬɤɚ ɰɟɩɢ, 
ɮɨɪɦɭɥɚ ɞɥɹ ɫɢɥɵ Аɦɩɟɪɚ); 
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 

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 

ȼɨɡɦɨɠɧыɣ ваɪɢаɧɬ ɪɟшɟɧɢя 

Дɚɧɨ: 
l = 10 ɫɦ = 0,1 ɦ 

F = 0,2 ɇ 

B = 0,4 Ɍɥ 
U = 100 B 

U IR  

U
R

I
  

F BIl  

F
I

Bl
  

UBl
R

F
  

R = 20 Оɦ 

R – ? Ɉɬɜɟɬ: 20 Оɦ 
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Кɨɩɢɪɨваɧɢɟ ɧɟ ɞɨɩɭɫкаɟɬɫя 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ 3 
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