
11 ɤɥɚɫɫ 

Ɂɚɞɚɱɚ 1. Ɍɟɩɥɨёɦɤɨɫɬɶ 

ɇɚɣɞɢɬɟ ɬɟɩɥɨёɦɤɨɫɬɶ ɞɜɭɯ ɦɨɥɟɣ ɚɪɝɨɧɚ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ 
ɩɨ ɡɚɤɨɧɭ ˓ ଶܸ = 𝑐ݐݏ݊݋. Ɉɬɜɟɬ ɜɵɪɚɡɢɬɟ ɜ Дɠ/К, ɨɤɪɭɝɥɢɜ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. 
ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ ܴ = ͺ.͵ͳ Дˉˏоˎь⋅К. 

Ɋɟɲɟɧɢɟ 

ɉɨ ɨɩɪɟɞɟɥɟɧɢɸ, ɬɟɩɥɨёɦɤɨɫɬɶ: ʠ = ܳ/𝛥ʡ 

Ɂɚɤɨɧ ɫɨɯɪɚɧɟɧɢɹ ɷɧɟɪɝɢɢ ɞɥɹ ɬɟɩɥɨɜɵɯ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ, ɬ.ɟ. ɩɟɪɜɵɣ ɡɚɤɨɧ 
ɬɟɪɦɨɞɢɧɚɦɢɤɢ: Q=𝛥ܷ + 𝐴 

Ⱥɪɝɨɧ - ɢɧɟɪɬɧɵɣ ɝɚɡ ,ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɟɝɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɢɞɟɚɥɶɧɵɦ ɢ ɜɵɱɢɫɥɢɬɶ 
ɢɡɦɟɧɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɩɨ ɮɨɪɦɭɥɟ: 𝛥ܷ = ͵/ʹ𝜈ܴ𝛥ʡ 

Ɋɚɫɲɢɪɟɧɢɟ ɝɚɡɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɩɨ ɭɫɥɨɜɢɸ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ 
ɢɡɦɟɧɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɩɪɢ ɪɚɫɱёɬɟ ɪɚɛɨɬɵ: 𝐴 =  𝛥ܸ݌

ɍɪɚɜɧɟɧɢɟ Ɇɟɧɞɟɥɟɟɜɚ-Ʉɥɚɩɟɣɪɨɧɚ ɞɥɹ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ: ܸ݌ = 𝜈ܴܶɢ ɞɥɹ ɤɨɧɟɱɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ሺ݌ + 𝛥݌ሻሺܸ + 𝛥ܸሻ = 𝜈ܴሺܶ + 𝛥ܶሻ. 

ȼɵɱɢɬɚɹ ɢɡ ɭɪɚɜɧɟɧɢɹ ɤɨɧɟɱɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɭɪɚɜɧɟɧɢɟ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, 
ɩɨɥɭɱɚɟɦ: ݌𝛥ܸ + 𝛥ܸ݌ + 𝛥݌𝛥ܸ = 𝜈ܴܶ 

ɉɨ ɭɫɥɨɜɢɸ ɡɚɞɚɱɢ: ሺ݌ + 𝛥݌ሻ ଶሺܸ + 𝛥ܸሻ = ݌ ଶܸ, ɟɫɥɢ ɪɚɫɤɪɵɬɶ ɫɤɨɛɤɢ ɢ ɩɪɟɧɟɛɪɟɱɶ 
ɦɚɥɵɦɢ ɫɥɚɝɚɟɦɵɦɢ: ݌𝛥ܸ + 𝛥ܸ݌ = 𝜈ܴ𝛥ܶ, ݌ ଶ𝛥ܸ + ܸ݌𝛥݌ʹ = Ͳɢɥɢ ݌𝛥ܸ + ʹ𝛥ܸ݌ = Ͳ. 
Ɋɟɲɚɹ ɩɨɥɭɱɟɧɧɭɸ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ: ݌𝛥ܸ = ʹ𝜈ܴ𝛥ܶ 

Ɍɨɝɞɚ ɪɚɛɨɬɚ ɩɨ ɪɚɫɲɢɪɟɧɢɸ ɚɪɝɨɧɚ ɛɭɞɟɬ ɪɚɜɧɚ А = 𝛥ܸ݌ = ʹ𝜈ܴ𝛥ܶ 

ɉɨ ɩɟɪɜɨɦɭ ɡɚɤɨɧɭ ɬɟɪɦɨɞɢɧɚɦɢɤɢ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ: ʠ𝛥ܸ = ͵/ʹ𝜈ܴ𝛥ܶ + ʹ𝜈ܴ𝛥ܶ =͹/ʹ𝜈ܴ𝛥ܶ 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɟɩɥɨёɦɤɨɫɬɶ ɚɪɝɨɧɚ ɪɚɜɧɚ ʠ = ͹/ʹ𝜈ܴ =58,17 Ⱦɠ/Ʉ 

 

Кɪɢɬеɪɢɣ Чɢɫл. оɬвеɬ Баллы 

Ɍɟɩɥɨёɦɤɨɫɬɶ 58 Ⱦɠ/Ʉ 58 20 

Ɂɚɞɚɱɚ 2. Ȼɚɬɚɪɟɣɤɢ ɢ ɲɚɪɢɤɢ 

Ⱦɜɚ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɞɜɚ ɪɟɡɢɫɬɨɪɚ ɢ ɞɜɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɲɚɪɢɤɚ ɫɨɛɪɚɧɵ 
ɜ ɫɯɟɦɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ. ɒɚɪɢɤɢ ɢɡɧɚɱɚɥɶɧɨ ɧɟ ɡɚɪɹɠɟɧɵ ɢ ɭɞɚɥɟɧɵ ɞɪɭɝ 
ɨɬ ɞɪɭɝɚ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ. ɇɚɣɬɢ ɭɫɬɚɧɨɜɢɜɲɢɣɫɹ ɩɨɬɟɧɰɢɚɥ ɤɚɠɞɨɝɨ ɢɡ 
ɲɚɪɢɤɨɜ (φ1 ɢ φ2), ɟɫɥɢ: İ1 = 6 В, İ2 = 9 В, R1 = 2 Ɉɦ, R2 = 1 Ɉɦ, r1 = 10 ɫɦ, r2 = 30 ɫɦ. 



ȼɧɭɬɪɟɧɧɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɢɫɬɨɱɧɢɤɨɜ ɩɪɟɧɟɛɪɟɱɶ.

 

 

Ɋɟɲɟɧɢɟ 

ɉɟɪɜɵɦ ɞɟɥɨɦ ɧɚɣɞɟɦ ɬɨɤ, ɩɪɨɬɟɤɚɸɳɢɣ ɜ ɰɟɩɢ. ɋɭɦɦɚɪɧɚɹ ЭȾɋ ɪɚɜɧɚ 15 ȼ. 
ɋɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɜɧɨ 3 Ɉɦ. Ɉɬɫɸɞɚ ɬɨɤ I = 5 Ⱥɦɩɟɪ. 
 

ɂɫɩɨɥɶɡɭɹ ɡɚɤɨɧ ɨɦɚ ɞɥɹ ɭɱɚɫɬɤɚ ɰɟɩɢ ɦɨɠɧɨ ɧɚɣɬɢ ɪɚɡɧɨɫɬɶ ɩɨɬɟɧɰɢɚɥɨɜ ɦɟɠɞɭ 
ɬɨɱɤɚɦɢ ɩɨɞɤɥɸɱɟɧɢɹ ɲɚɪɨɜ. U = İ2 – I2R2 = I1R1 – İ1 = 4ȼ. ɉɪɢ ɷɬɨɦ U = φ2 – φ1.  

 

ɒɚɪɵ ɢɡɧɚɱɚɥɶɧɨ ɧɟ ɛɵɥɢ ɡɚɪɹɠɟɧɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɭɦɦɚɪɧɵɣ ɡɚɪɹɞ ɧɚ ɧɢɯ ɞɨɥɠɟɧ 
ɛɵɬɶ ɪɚɜɟɧ ɧɭɥɸ: q1 + q2 = 0  

 

ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɮɨɪɦɭɥɨɣ ɞɥɹ ɩɨɬɟɧɰɢɚɥɚ ɲɚɪɚ ɢɡɜɟɫɬɧɨɝɨ ɪɚɞɢɭɫɚ: φ = q/4πİor. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦɵ ɢɦɟɟɦ ɬɟɩɟɪɶ: ݍଶ/ ሺͶ ߨ𝜖଴ݎଶሻ  − ଵሻݎ𝜖଴ߨ ଵ/ ሺͶݍ  = ܷ ɢ ݍଵ =  .ଶݍ− 

 

Ɉɬɫɸɞɚ ɦɨɠɧɨ ɧɚɣɬɢ ɜɟɥɢɱɢɧɭ ɡɚɪɹɞɨɜ: ݍଶ = Ͷ ߨ𝜖଴ܷݎଵݎଶ / ሺݎଵ + ଵݍ ଶሻ ɢݎ = −Ͷ ߨ𝜖଴ܷݎଵݎଶ / ሺݎଵ +   ଶሻݎ
 

ȼɟɥɢɱɢɧɵ ɩɨɬɟɧɰɢɚɥɨɜ:  𝜙ʹ = ଵݎଵ / ሺݎܷ + ଶሻݎ = Ͷ ∗ ͳͲ / ሺͳͲ + ͵Ͳሻ = ͳȼ 𝜙ͳ = ଵݎଶ/ ሺݎܷ− + ଶሻݎ = Ͷ ∗ ͵Ͳ / ሺͳͲ + ͵Ͳሻ = −͵ȼ. 
 

Кɪɢɬеɪɢɣ Чɢɫл. оɬвеɬ Баллы 

ɉɨɬɟɧɰɢɚɥ φ1=-3 ȼ -3 12 

ɉɨɬɟɧɰɢɚɥ φ2=1 ȼ 1 12 

Ɂɚɞɚɱɚ 3. Ʉɚɩɥɢ-ɡɨɧɞɵ 

ȼ ɞɚɥёɤɨɦ ɤɨɫɦɨɫɟ ɜɞɚɥɢ ɨɬ ɞɪɭɝɢɯ ɬɟɥ ɜ ɧɟɜɟɫɨɦɨɫɬɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ѿ ɦɦ ɜɢɫɹɬ ɞɜɟ 
ɦɚɥɟɧɶɤɢɟ ɤɚɩɥɢ ɧɟɢɡɜɟɫɬɧɨɣ ɭɦɧɨɣ ɤɨɫɦɢɱɟɫɤɨɣ ɠɢɞɤɨɫɬɢ ɦɚɫɫɚɦɢ 1 ɦɝ ɢ 2 ɦɝ. ɉɭɱɨɤ 
ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɫɨɨɛɳɚɟɬ ɢɦ ɨɞɢɧɚɤɨɜɵɟ ɡɚɪɹɞɵ ɜ 2 ɦɤКɥ ɤɚɠɞɵɣ. Ʉɚɤɢɟ ɫɤɨɪɨɫɬɢ 
ɛɭɞɭɬ ɢɦɟɬɶ ɤɚɩɥɢ ɩɪɢ ɪɚɡɥёɬɟ ɧɚ ɛɨɥɶɲɨɟ ɪɚɫɫɬɨɹɧɢɟ? Ɉɬɜɟɬ ɡɚɩɢɲɢɬɟ ɜ ɤɦ/ɫ 

ɨɤɪɭɝɥɢɜ ɞɨ ɰɟɥɵɯ. Эɥɟɤɬɪɢɱɟɫɤɭɸ ɩɨɫɬɨɹɧɧɭɸ ɫɱɢɬɚɬɶ ɪɚɜɧɨɣ 8.85*10-12 Ф/ɦ. 



Ɋɟɲɟɧɢɟ 

ɩɨ ɡɚɤɨɧɭ ɫɨɯɪɚɧɟɧɢɹ ɢɦɩɭɥɶɫɚ m1V1=m2V2 ɬ.ɟ V1=2V2 . 

ɩɨ ɡɚɤɨɧɭ ɫɨɯɪɚɧɟɧɢɹ ɷɧɟɪɝɢɢ 

 ݉ ଵ 𝑉 భమଶ + ݉ ଶ 𝑉 మమଶ = ௤ మସగ𝜀 బ௥ = ସ⋅ଵ଴ −భమ⋅ଷସ⋅ଷ.ଵସ⋅8.8ହ⋅ଵ଴ −భమ⋅ଵ଴ −య ≃ ͳͲ͹.ͻ ≃ ͳͲͺДˉ 

ɫɨɝɥɚɫɧɨ ɩɪɢɜɟɞёɧɧɵɯ ɦɚɫɫ ܸ ଵଶ + ʹܸ ଶଶ = Ͷܸ ଶଶ + ʹܸ ଶଶ = ͳͲͺ ⋅ ͳͲ ଺, 

ɬɨɝɞɚ V2 = 6000 ɦ/ɫ = 6 ɤɦ/ɫ, V1 = 12000 ɦ/ɫ = 12 ɤɦ/ɫ. 
 

Кɪɢɬеɪɢɣ Чɢɫл. оɬвеɬ Баллы 

V1=12 ɤɦ/ɫ 12 10 – ɨɞɢɧ 
ɨɬɜɟɬ ɜɟɪɟɧ, 
15 – ɨɛɚ 
ɜɟɪɧɵ 

V2=6 ɤɦ/ɫ 6 

Ɂɚɞɚɱɚ 4. ɇɟɜɢɞɢɦɵɟ ɩɥɢɬɤɢ 

ɇɚ ɩɥɢɬɨɱɧɨɦ ɩɨɥɭ ɫɬɨɢɬ ɡɟɪɤɚɥɶɧɵɣ ɛɚɤ. Ȼɵɥɚ ɫɞɟɥɚɧɚ ɟɝɨ ɮɨɬɨɝɪɚɮɢɹ, ɤɪɚɹ 
ɤɨɬɨɪɨɣ ɜɩɨɫɥɟɞɫɬɜɢɢ ɨɛɪɟɡɚɥɢ. ɇɚɩɢɲɢɬɟ ɧɨɦɟɪɚ ɫɜɟɬɥɵɯ ɩɥɢɬɨɤ ɜ ɤɨɨɪɞɢɧɚɬɚɯ {A-

H,1-8}, ɤɨɬɨɪɵɟ ɧɟ ɩɨɩɚɥɢ ɜ ɤɚɞɪ, ɧɨ ɜɢɞɧɵ ɜ ɨɬɪɚɠɟɧɢɢ ɧɚ ɛɚɤɟ. ɋɟɬɤɚ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ. 

 

Ɋɟɲɟɧɢɟ 

ɉɨɞɩɢɫɵɜɚɟɦ ɨɬɪɚɠɟɧɢɹ ɩɥɢɬɨɤ ɧɚ ɛɚɤɟ, ɧɚɱɢɧɚɹ ɫ ɛɥɢɠɧɢɯ ɤ ɧɟɦɭ. 



 
Ɍɨɝɞɚ ɧɟ ɜɢɞɧɵ A1,A5,A7,B1,B7,B8,C1 

 

Кɪɢɬеɪɢɣ Чɢɫл. оɬвеɬ Баллы 

A1 A1 +3 

A5 A5 +3 

A7 A7 +3 

B1 B1 +3 

B7 B7 +3 

B8 B8 +3 



C1 C1 +3 

Ⱦɪɭɝɢɟ ɤɥɟɬɤɢ, ɡɚ ɤɚɠɞɵɣ ɧɟɜɟɪɧɵɣ ɨɬɜɟɬ ɞɪɭɝɨɟ -3 

Ɂɚɞɚɱɚ 5. ȼɭɥɤɚɧ 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɬɪɭɛɤɚ ɞɥɢɧɨɣ L = 104 ɫɦ ɡɚɩɚɹɧɚ ɫɧɢɡɭ. ȼ 
ɧɢɠɧɟɣ ɟɟ ɱɚɫɬɢ ɧɚɯɨɞɢɬɫɹ ɜɨɡɞɭɯ, ɡɚɤɪɵɬɵɣ ɫɜɟɪɯɭ ɠɢɞɤɨɣ ɪɬɭɬɧɨɣ ɩɪɨɛɤɨɣ, 
ɞɨɯɨɞɹɳɟɣ ɞɨ ɨɬɤɪɵɬɨɝɨ ɜɟɪɯɧɟɝɨ ɨɛɪɟɡɚ ɬɪɭɛɤɢ. ȼɵɫɨɬɚ ɪɬɭɬɧɨɣ ɩɪɨɛɤɢ ɪɚɜɧɚ 
l = 44 ɫɦ, ɚ ɜɨɡɞɭɲɧɨɝɨ ɫɬɨɥɛɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, h = 60 ɫɦ (ɫɦ. ɪɢɫɭɧɨɤ). ȼɫɹ 
ɫɢɫɬɟɦɚ ɧɚɯɨɞɢɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ tɨ = +15ɨɋ ɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ 
ɇ = 760 ɦɦ ɪɬ. ɫɬ. ȿɫɥɢ ɬɪɭɛɤɭ ɦɟɞɥɟɧɧɨ ɧɚɝɪɟɜɚɬɶ, ɜɨɡɞɭɯ ɧɚɱɧɟɬ 
ɪɚɫɲɢɪɹɬɶɫɹ, ɩɨɫɬɟɩɟɧɧɨ ɜɵɞɚɜɥɢɜɚɹ ɪɬɭɬɶ, ɢɡɥɢɲɤɢ ɤɨɬɨɪɨɣ ɛɭɞɭɬ 
ɜɵɥɢɜɚɬɶɫɹ. Ⱦɨ ɤɚɤɨɣ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ Ɍmax ɦɨɠɧɨ ɧɚɝɪɟɜɚɬɶ ɬɪɭɛɤɭ, 
ɱɬɨɛɵ ɜɨɡɞɭɯ ɩɪɨɞɨɥɠɚɥ ɨɫɬɚɜɚɬɶɫɹ ɜ ɧɟɣ ɩɨɞ ɪɬɭɬɧɨɣ ɩɪɨɛɤɨɣ? Ɉɬɜɟɬ 
ɜɵɪɚɡɢɬɟ ɜ ɝɪɚɞɭɫɚɯ ɐɟɥɶɫɢɹ, ɨɤɪɭɝɥɢɜ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. Ʉɚɤɨɜɚ ɦɢɧɢɦɚɥɶɧɚɹ 
ɜɵɫɨɬɚ lmin ɷɬɨɣ ɩɪɨɛɤɢ? Ɉɬɜɟɬ ɜɵɪɚɡɢɬɟ ɜ ɫɦ, ɨɤɪɭɝɥɢɜ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. 
ɉɨɜɟɪɯɧɨɫɬɧɵɦɢ ɹɜɥɟɧɢɹɦɢ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɩɥɨɬɧɨɫɬɢ ɪɬɭɬɢ 
ɩɪɟɧɟɛɪɟɱɶ.  

 
 

Ɋɟɲɟɧɢɟ: 
ɉɭɫɬɶ x - ɜɵɫɨɬɚ ɪɬɭɬɧɨɣ ɩɪɨɛɤɢ, ɭɦɟɧɶɲɚɸɳɚɹɫɹ ɩɨ ɯɨɞɭ ɧɚɝɪɟɜɚ. Ɍɨɝɞɚ 
ɭɪɚɜɧɟɧɢɟ Ʉɥɚɩɟɣɪɨɧɚ - Ɇɟɧɞɟɥɟɟɜɚ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ:  



ሺ𝐻 + 𝑥ሻሺܮ − 𝑥ሻ = 𝜈ோ்ௌఘ𝑔,  

ɝɞɟ S – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɪɭɛɤɢ, ρ – ɩɥɨɬɧɨɫɬɶ ɪɬɭɬɢ. Ɂɚɜɢɫɢɦɨɫɬɶ T(x) ɢɦɟɟɬ 
ɜɢɞ ɤɜɚɞɪɚɬɢɱɧɨɣ ɩɚɪɚɛɨɥɵ ɫ ɦɚɤɫɢɦɭɦɨɦ. ɉɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɝɨ 
ɦɚɤɫɢɦɭɦɚ ɞɚɥɶɧɟɣɲɢɣ ɧɚɝɪɟɜ ɧɟɜɨɡɦɨɠɟɧ ɩɨɞ ɪɬɭɬɧɨɣ ɩɪɨɛɤɨɣ, ɩɨɫɤɨɥɶɤɭ 
ɞɚɥɶɧɟɣɲɟɟ ɭɦɟɧɶɲɟɧɢɟ ɜɵɫɨɬɵ ɩɪɨɛɤɢ x ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɛɵ ɩɨ ɝɪɚɮɢɤɭ 
ɩɨɧɢɠɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɨɷɬɨɦɭ ɦɚɥɟɣɲɟɟ ɞɨɛɚɜɥɟɧɢɟ ɬɟɩɥɚ ɫɪɚɡɭ ɫɛɪɨɫɢɬ 
ɜɫɸ ɪɬɭɬɧɭɸ ɩɪɨɛɤɭ.  
ɇɚɯɨɞɢɦ ɤɨɨɪɞɢɧɚɬɵ ɜɟɪɲɢɧɵ ɩɚɪɚɛɨɥɵ:  
 

lmin =  𝑥 ˅ˈ˓ш = 𝐿−𝐻ଶ = ͳͶ ˔ˏ 

ɉɪɢ ɷɬɨɦ ሺ𝐻 + 𝑥ሻሺܮ − 𝑥ሻ / ܶ = 𝑐ݐݏ݊݋  ܶ˅ ˈ˓ш = ଴ܶ ⋅ ሺ𝐻 + 𝑥ሻሺܮ − 𝑥ሻ / ሺሺ𝐻 + ݈ሻሺܮ − ݈ሻሻ  =  ʹͺͺ К ⋅ ሺ͹͸ + ͳͶሻሺͳͲͶ − ͳͶሻ/ሺሺ͹͸ + ͶͶሻሺͳͲͶ − ͶͶሻሻ = = ʹͺͺ К ⋅ ͻͲ ⋅ ͻͲ/ሺͳʹͲ ⋅ ͸Ͳሻ = ʹͺͺ К ⋅ ͻ/ͺ = ͵ʹͶ К =51 0ɋ  
Ɍɜɟɪɲ = Tmax = 51 °ɋ 

 

Кɪɢɬеɪɢɣ Чɢɫл. оɬвеɬ Баллы 

lmin = ͳͶ ˔ˏ 14 10 

Tmax = 51 °ɋ 51 10 
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