
ȼɫɟɪɨɫɫɢɣɫɤɚɹ  ɨɥɢɦɩɢɚɞɚ�ɲɤɨɥɶɧɢɤɨɜ�ɩɨ�ɮɢɡɢɤɟ 
ɒɤɨɥɶɧɵɣ�ɷɬɚɩ 11 ɤɥɚɫɫ 

 

1) ɉɨ� ɨɤɪɭɠɧɨɫɬɢ� ɪɚɞɢɭɫɚ R  =  100  ɦ� ɛɟɠɢɬ� ɫ� ɩɨɫɬɨɹɧɧɨɣ� ɫɤɨɪɨɫɬɶɸ V1 = 0,628 ɦ�ɫ 

ɤɪɨɥɢɤ, ɧɟɪɚɫɬɹɠɢɦɚɹ� ɧɚɬɹɧɭɬɚɹ� ɜɟɪɟɜɨɱɤɚ� ɩɪɢɜɹɡɚɧɚ� ɤ� ɤɪɨɥɢɤɭ� ɢ� ɡɚɤɪɟɩɥɟɧɚ� ɜ 

ɰɟɧɬɪɟ� ɤɪɭɝɚ.  ȼ�ɧɚɱɚɥɶɧɵɣ�ɦɨɦɟɧɬ� ɜɪɟɦɟɧɢ�ɜ� ɰɟɧɬɪɟ� ɤɪɭɝɚ�ɧɚɯɨɞɢɬɫɹ� ɭɥɢɬɤɚ, ɨɧɚ 

ɛɪɨɫɚɟɬɫɹ� ɜ� ɩɨɝɨɧɸ – ɩɨɥɡɟɬ� ɩɨ� ɜɟɪɟɜɨɱɤɟ� ɫɨ� ɫɤɨɪɨɫɬɶɸ V2 =  0,2  ɫɦ�ɫ.  ɇɚ� ɤɚɤɨɦ 

ɪɚɫɫɬɨɹɧɢɢ�ɨɬ�ɧɚɱɚɥɶɧɨɣ�ɫɜɨɟɣ�ɬɨɱɤɢ�ɛɭɞɟɬ�ɧɚɯɨɞɢɬɶɫɹ�ɤɪɨɥɢɤ�ɜ� ɬɨɬ�ɦɨɦɟɧɬ, ɤɨɝɞɚ 

ɭɥɢɬɤɚ� ɟɝɨ� ɞɨɝɨɧɢɬ? ɋɱɢɬɚɬɶ� ɪɚɡɦɟɪɵ� ɤɪɨɥɢɤɚ� ɢ� ɭɥɢɬɤɢ� ɨɱɟɧɶ� ɦɚɥɟɧɶɤɢɦɢ. ɑɢɫɥɨ 
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2) Ɇɨɥɶ� ɝɟɥɢɹ (ɨɞɧɨɚɬɨɦɧɵɣ� ɝɚɡ) ɜɧɚɱɚɥɟ� ɢɡɨɬɟɪɦɢɱɟɫɤɢ� ɪɚɫɲɢɪɹɟɬɫɹ – ɩɪɢ� ɷɬɨɦ� ɨɧ 

ɩɨɥɭɱɚɟɬ�ɜ�ɜɢɞɟ�ɬɟɩɥɚ  1620 Ⱦɠ, ɡɚɬɟɦ�ɟɝɨ�ɨɯɥɚɠɞɚɸɬ�ɩɪɢ�ɧɟɢɡɦɟɧɧɨɦ�ɨɛɴɟɦɟ, ɨɬɧɹɜ 

ɭ�ɧɟɝɨ 1000 Ⱦɠ�ɜ�ɜɢɞɟ�ɬɟɩɥɚ. ɉɨɫɥɟ�ɷɬɨɝɨ�ɟɝɨ�ɚɞɢɚɛɚɬɢɱɟɫɤɢ�ɫɠɢɦɚɸɬ�ɞɨ�ɧɚɱɚɥɶɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ. ɇɚɣɬɢ�ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ�ɄɉȾ�ɷɬɨɝɨ�ɰɢɤɥɚ. 

 

3) ȼ�ɫɬɚɤɚɧ�ɧɚɥɢɬɚ�ɜɨɞɚ�ɩɪɢ�ɤɨɦɧɚɬɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ +20 0�ɋ�ɞɨ�ɩɨɥɨɜɢɧɵ�ɨɛɴɟɦɚ. Ɍɭɞɚ 

ɞɨɥɢɜɚɸɬ� ɟɳɟ� ɫɬɨɥɶɤɨ� ɠɟ� ɜɨɞɵ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ +300ɋ – ɭɫɬɚɧɨɜɢɜɲɚɹɫɹ 

ɬɟɦɩɟɪɚɬɭɪɚ�ɪɚɜɧɚ +230�ɋ. ȼ�ɞɪɭɝɨɣ�ɬɚɤɨɣ�ɠɟ�ɫɬɚɤɚɧ�ɧɚɥɢɜɚɸɬ�ɜɨɞɭ�ɩɪɢ�ɤɨɦɧɚɬɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ� ɞɨ 1/3 ɨɛɴɟɦɚ� ɢ� ɞɨɥɢɜɚɸɬ� ɝɨɪɹɱɟɣ� ɜɨɞɨɣ (+30 0� ɋ)  ɞɨɜɟɪɯɭ.  Ʉɚɤɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ� ɭɫɬɚɧɨɜɢɬɫɹ� ɜ� ɷɬɨɦ� ɫɬɚɤɚɧɟ? ɉɨɬɟɪɹɦɢ� ɬɟɩɥɚ� ɜ� ɨɤɪɭɠɚɸɳɟɟ 

ɩɪɨɫɬɪɚɧɫɬɜɨ�ɡɚ�ɜɪɟɦɹ�ɭɫɬɚɧɨɜɥɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɦɨɠɧɨ�ɩɪɟɧɟɛɪɟɱɶ. 

 

4) ȼ�ɰɟɩɢ,  ɫɨɫɬɨɹɳɟɣ�ɢɡ�ɪɟɡɢɫɬɨɪɚ,  ɞɜɭɯ�ɤɨɧɞɟɧɫɚɬɨɪɨɜ�ɢ�ɤɥɸɱɚ�ɦɟɠɞɭ�ɧɢɦɢ,  ɟɦɤɨɫɬɶ 

ɤɚɠɞɨɝɨ� ɤɨɧɞɟɧɫɚɬɨɪɚ� ɪɚɜɧɚ� ɋ.  ɉɟɪɜɵɣ� ɤɨɧɞɟɧɫɚɬɨɪ� ɡɚɪɹɠɟɧ� ɞɨ� ɧɚɩɪɹɠɟɧɢɹ U0 , 

ɜɬɨɪɨɣ  - ɞɨ� ɧɚɩɪɹɠɟɧɢɹ 2U0. ɍ� ɨɛɨɢɯ� ɤɨɧɞɟɧɫɚɬɨɪɨɜ� ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɡɚɪɹɞ 

ɧɚɯɨɞɢɬɫɹ� ɧɚ� ɜɟɪɯɧɟɣ� ɨɛɤɥɚɞɤɟ. Ʉɚɤɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɬɟɩɥɨɬɵ� ɜɵɞɟɥɢɬɫɹ� ɜ� ɪɟɡɢɫɬɨɪɟ 

ɩɨɫɥɟ�ɡɚɦɵɤɚɧɢɹ�ɰɟɩɢ? 

 

5) ȼ�ɨɞɧɨɪɨɞɧɨɦ�ɦɚɝɧɢɬɧɨɦ�ɩɨɥɟ� ɫ� ɢɧɞɭɤɰɢɟɣ�ȼ�ɪɚɫɩɨɥɨɠɟɧɚ� ɤɚɬɭɲɤɚ,  ɧɚ� ɤɨɬɨɪɭɸ�ɜ 

ɨɞɢɧ� ɫɥɨɣ� ɧɚɦɨɬɚɧ� ɩɪɨɜɨɞɧɢɤ. Ɋɚɞɢɭɫ� ɤɚɬɭɲɤɢ r. Ɉɩɪɟɞɟɥɢɬɶ� ɗȾɋ� ɢɧɞɭɤɰɢɢ, 

ɤɨɬɨɪɚɹ� ɜɨɡɧɢɤɚɟɬ� ɩɪɢ� ɫɦɚɬɵɜɚɧɢɢ� ɩɪɨɜɨɞɧɢɤɚ� ɫ� ɤɚɬɭɲɤɢ,  ɟɫɥɢ� ɨɫɶ� ɤɚɬɭɲɤɢ 

ɧɟɩɨɞɜɢɠɧɚ�ɢ�ɩɚɪɚɥɥɟɥɶɧɚ�ɥɢɧɢɹɦ�ɢɧɞɭɤɰɢɢ�ɦɚɝɧɢɬɧɨɝɨ�ɩɨɥɹ, ɚ�ɫɤɨɪɨɫɬɶ�ɪɚɡɦɨɬɤɢ 

ȣ. 

 



 

 



�Ɋɟɲɟɧɢɹ�ɡɚɞɚɧɢɣ�ɲɤɨɥɶɧɨɝɨ�ɷɬɚɩɚ�ȼɫɟɪɨɫɫɢɣɫɤɨɣ�ɨɥɢɦɩɢɚɞɵ  

ɲɤɨɥɶɧɢɤɨɜ�ɩɨ�ɮɢɡɢɤɟ  

11 ɤɥɚɫɫ 

Ɂɚɞɚɱɚ 1. 

Ɋɟɲɟɧɢɟ: 

1) ȼɪɟɦɹ�ɩɨɝɨɧɢ  (t = Sɭɥɢɬɤɢ /Vɭɥɢɬɤɢ) ;t = 100 : 0,002 = 50 000 ɫ. 

2) Ʉɪɨɥɢɤ�ɡɚ�ɷɬɨ�ɜɪɟɦɹ�ɩɨɛɟɠɚɥ  (Sɤɪɨɥɢɤɚ= Vɤɪɨɥɢɤɚ t) ;Sɤɪɨɥɢɤɚ=  0,628 * 50  000 = 31 400 

ɦ. 

3) Ɉɞɢɧ�ɤɪɭɝ�ɤɪɨɥɢɤ�ɩɪɨɛɟɝɚɟɬ�ɩɪɢɦɟɪɧɨ�ɡɚ  (Ɍ = 2ʌR/V);Ɍ = (2*3,14 * 100) /0,628 = 

1000 ɫ. 

4) ɑɢɫɥɨ�ɤɪɭɝɨɜ  (N=t/�Ɍ);  N = 50  000/1000 = 50. 

5) Ⱦɥɢɧɚ 50 ɤɪɭɝɨɜ   2*3,1415926*100*50 = 31415,926 ɦ. 

6) Ɋɚɫɫɬɨɹɧɢɟ «ɩɨ�ɞɭɝɟ» 15,93 ɦ, ɩɪɢɦɟɪɧɨ 16 ɦ.  (31415,926 ɦ - 31 400 ɦ  = 15,926 ɦ ). 

Ɋɚɫɫɬɨɹɧɢɟ�ɩɨ�ɯɨɪɞɟ (ɬ�ɟ. ɩɨ�ɩɪɹɦɨɣ) – ɩɪɚɤɬɢɱɟɫɤɢ�ɫɬɨɥɶɤɨ�ɠɟ.  

Ɉɬɜɟɬ «Ɋɚɫɫɬɨɹɧɢɟ� ɩɨɱɬɢ 0» - ɦɨɠɧɨ� ɨɰɟɧɢɜɚɬɶ  5 ɛ, ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ 

ɭɛɟɞɢɬɟɥɶɧɨɫɬɢ�ɪɚɫɫɭɠɞɟɧɢɣ. 

 

Ɂɚɞɚɱɚ 2. 

Ɋɟɲɟɧɢɟ 

Ɉɬ� ɧɚɝɪɟɜɚɬɟɥɹ� ɡɚ� ɰɢɤɥ� ɩɨɥɭɱɟɧɨ 1620 Ⱦɠ, ɯɨɥɨɞɢɥɶɧɢɤɭ� ɨɬɞɚɧɨ 1000 Ⱦɠ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ�ɪɚɛɨɬɚ  ɜ�ɰɢɤɥɟ 620 Ⱦɠ.  

ɄɉȾ= 620 Ⱦɠ/1620 Ⱦɠ =31/81=38%. 

 

Ɂɚɞɚɱɚ 3. 

Ɋɟɲɟɧɢɟ. 

Ɉɛɨɡɧɚɱɢɦ�ɬɟɩɥɨɟɦɤɨɫɬɶ�ɫɬɚɤɚɧɚ  ɋ  Ⱦɠ/0ɋ, ɬɨɝɞɚ: 

ɋ(23-20) + 4200 * ½ Vȡ (23-20) =  4200 * ½ V ȡ(30-23)  (1) 

ɋ(t-20) + 4200 * 1/3Vȡ (t -20) =  4200 * 2/3 V ȡ(30- t)    (2) 

ȿɫɥɢ�ɪɚɡɞɟɥɢɬɶ�ɤɚɠɞɨɟ�ɭɪɚɜɧɟɧɢɟ�ɧɚ  4200Vȡ, ɨɫɬɚɧɟɬɫɹ�ɞɜɟ�ɧɟɢɡɜɟɫɬɧɵɟ�ɜɟɥɢɱɢɧɵ 

  ɋ /4200Vȡ�ɢ t.   

Ɉɬɜɟɬ: t = 240�ɋ.  

ȿɫɥɢ�ɭɱɚɫɬɧɢɤ�ɧɟ�ɞɨɝɚɞɚɥɫɹ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɬɟɩɥɨɟɦɤɨɫɬɶ�ɫɬɚɤɚɧɚ – ɧɟ�ɛɨɥɟɟ 5 ɛ. 



Ɂɚɞɚɱɚ 4. 

Ɋɟɲɟɧɢɟ 

ȼ� ɤɨɧɟɱɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɢɦɟɟɦ� ɩɚɪɚɥɥɟɥɶɧɨɟ� ɫɨɟɞɢɧɟɧɢɟ� ɤɨɧɞɟɧɫɚɬɨɪɨɜ, ɨɛɳɟɣ                       

ɟɦɤɨɫɬɶɸ    ɋɨɛɳ= 3ɋ  ɢ�ɡɚɪɹɞɨɦ   ɋU0 +C2U0 = 3CU0. 

               ɉɨ�ɡɚɤɨɧɭ�ɫɨɯɪɚɧɟɧɢɹ�ɷɧɟɪɝɢɢ: 

Q = Wɧ – Wɤ = CU0
2/2 + C(2U0)2/2  - (3CU0)2/2*2C = CU0

2/4. 

Ɉɬɜɟɬ: Q =CU0
2/4. 

Ɂɚɞɚɱɚ 5. 

Ɋɟɲɟɧɢɟ: 

ɉɨ�ɡɚɤɨɧɭ�ɗɆɂ:  İ = ∆Ф
∆௧

 , ɝɞɟ ∆Ф = Вܵ =  ଶݎߨ	ܤ

      ɋɤɨɪɨɫɬɶ�ɪɚɡɦɨɬɤɢ: ȣ = ଶగ௥
∆௧

, ɨɬɫɸɞɚ�ɧɚɣɞɟɦ�ɜɪɟɦɹ. 

     Ɉɬɜɟɬ: İ = ஻௥ȣ
ଶ

. 

 


