
ɡаɞаɱа ɪаɫɫɱɢɬаɧа ɧа 10 ɤɥаɫɫ, ɦɵ ɩɨɣɞɟɦ ɞɪɭɝɢɦ ɩɭɬɟɦ) 
 

Ɂɚɦɟɧɢɦ ɫɢɥɵ N ɢ Fтр ɢɯ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ - ɩɨɥɧɨɣ ɫɢɥɨɣ ɪɟɚɤɰɢɢ ɨɩɨɪɵ Q = N + 

Fтр (ɫɦ. ɪɢɫ.).  

, ɧɨ, ɩɨɫɤɨɥɶɤɭ 𝜕𝐹𝜕𝛽(Даɥɶɧɟɣɲɟɟ ɪɟɲɟɧɢɟ ɜɨɡɦɨɠɧɨ ɢ ɩɭɬɟɦ ɨɬɵɫɤаɧɢя ɩɪɨɢɡɜɨɞɧɨɣ 

ɇɚ ɹɳɢɤ ɞɟɣɫɬɜɭɟɬ ɫɢɥɚ ɬɹɠɟɫɬɢ mg, ɫɢɥɚ ɧɚɬɹɠɟɧɢɹ ɜɟɪɟɜɤɢ F, ɫɢɥɚ ɧɨɪɦɚɥɶɧɨɣ 
ɪɟɚɤɰɢɢ ɨɩɨɪɵ N ɢ ɫɢɥɚ ɬɪɟɧɢɹ Fтр. ɋɩɪɨɟɰɢɪɭɟɦ ɜɫɟ ɫɢɥɵ ɧɚ ɧɚɩɪɚɜɥɟɧɢɹ ɜɞɨɥɶ 
ɫɯɨɞɧɟɣ ɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɤ ɧɢɦ, ɢ ɡɚɩɢɲɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ. 
 

Ɋɟɲɟɧɢɟ 

ɉɨ ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɨɛɪɚɡɭɸɳɟɣ ɭɝɨɥ 20° ɫ ɝɨɪɢɡɨɧɬɨɦ, ɡɚ ɜɟɪɟɜɤɭ ɡɚɬɚɫɤɢɜɚɸɬ 
ɹɳɢɤ. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɹɳɢɤɚ ɨ ɩɥɨɫɤɨɫɬɶ ɪɚɜɟɧ 0,58. ɉɨɞ ɤɚɤɢɦ ɭɝɥɨɦ ɤ 
ɝɨɪɢɡɨɧɬɭ ɫɥɟɞɭɟɬ ɧɚɩɪɚɜɢɬɶ ɜɟɪɟɜɤɭ, ɱɬɨɛɵ ɫ ɧɚɢɦɟɧɶɲɢɦ ɭɫɢɥɢɟɦ ɪɚɜɧɨɦɟɪɧɨ 
ɡɚɬɚɫɤɢɜɚɬɶ ɹɳɢɤ? Ɉɬɜɟɬ ɡɚɩɢɲɢɬɟ ɜ ɝɪɚɞɭɫɚɯ, ɨɤɪɭɝɥɢɜ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. 
 

Ɂɚɞɚɱɚ 1. əɳɢɤ ɮɚɪɚɨɧɚ 

10 ɤɥɚɫɫ 



 
ɉɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɞɜɢɠɟɧɢɢ ɫɭɦɦɚ ɫɢɥ Q, F ɢ mg ɞɨɥɠɧɚ ɪɚɜɧɹɬɶɫɹ ɧɭɥɸ, ɚ ɢɯ 
ɜɟɤɬɨɪɵ ɨɛɪɚɡɨɜɵɜɚɬɶ ɡɚɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ. ɂɡ ɫɬɚɬɢɤɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɧɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ Q ɫɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɥɶɸ ɤ ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɭɝɨɥ į, ɨɩɪɟɞɟɥɹɟɦɵɣ 
ɫɨɨɬɧɨɲɟɧɢɟɦ 

 

tgį = Fɬɪ/N = µ. 

 

Ɉɬɫɸɞɚ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɦɨɞɭɥɹ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɫɢɥɵ F ɧɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ Q 

ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ. Ɍ.ɤ. ɦɨɞɭɥɶ ɢ ɧɚɩɪɚɜɥɟɧɢɟ mg ɧɟɢɡɦɟɧɧɵ, ɬɨ ɦɨɞɭɥɶ F 

ɨɤɚɠɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦ, ɟɫɥɢ ɷɬɨɬ ɜɟɤɬɨɪ ɨɤɚɠɟɬɫɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦ Q (ɫɦ. ɪɢɫ.).  



 
ɉɪɢ ɷɬɨɦ F ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ ɫ ɝɨɪɢɡɨɧɬɨɦ ɭɝɨɥ 

 

β = α + į = α + arctg µ = 50 0 
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β = 50 0 50 20 

Ɂɚɞɚɱɚ 2. Ɇɟɪɬɜɚɹ ɩɟɬɥɹ 

ɉɨ ɝɥɚɞɤɨɦɭ ɠɟɥɨɛɭ, ɢɡɨɝɧɭɬɨɦɭ ɜ ɜɢɞɟ ɩɟɬɥɢ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, 
ɫɨɫɤɚɥɶɡɵɜɚɟɬ ɛɟɡ ɬɪɟɧɢɹ ɲɚɪɢɤ. ɉɪɹɦɚɹ ɧɚɤɥɨɧɧɚɹ ɱɚɫɬɶ ɠɟɥɨɛɚ ɩɥɚɜɧɨ, ɩɨ 
ɤɚɫɚɬɟɥɶɧɨɣ, ɩɟɪɟɯɨɞɢɬ ɜ ɨɤɪɭɠɧɨɫɬɶ ɪɚɞɢɭɫɚ R = 60 ɫɦ, ɤɨɬɨɪɚɹ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɬɚɤɠɟ ɩɥɚɜɧɨ ɩɟɪɟɯɨɞɢɬ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɩɪɹɦɨɣ ɭɱɚɫɬɨɤ. ɋ ɤɚɤɨɣ ɦɢɧɢɦɚɥɶɧɨɣ 
ɜɵɫɨɬɵ ɧɭɠɧɨ ɡɚɩɭɫɬɢɬɶ ɲɚɪɢɤ, ɱɬɨɛɵ ɨɧ ɫɨɜɟɪɲɢɥ «ɦɟɪɬɜɭɸ ɩɟɬɥɸ», ɬ.ɟ. 
ɩɪɨɫɤɨɥɶɡɧɭɥ ɩɨ ɤɪɭɝɥɨɦɭ ɭɱɚɫɬɤɭ ɛɟɡ ɨɬɪɵɜɚ ɨɬ ɠɟɥɨɛɚ. 
ɇɚ ɤɚɤɨɣ ɜɵɫɨɬɟ ho ɩɪɨɢɡɨɣɞɟɬ ɨɬɪɵɜ ɲɚɪɢɤɚ ɨɬ ɠɟɥɨɛɚ, ɟɫɥɢ ɩɭɫɬɢɬɶ ɟɝɨ ɫ ɜɵɫɨɬɵ d, 

ɪɚɜɧɨɣ ɞɢɚɦɟɬɪɭ ɩɟɬɥɢ (h = 2R = 120 ɫɦ)? 

Ɉɛɚ ɨɬɜɟɬɚ ɜɵɪɚɡɢɬɟ ɜ ɫɚɧɬɢɦɟɬɪɚɯ, ɨɤɪɭɝɥɢɜ ɤɚɠɞɵɣ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. 

 



Ɋɟɲɟɧɢɟ 

ȼ ɜɟɪɯɧɟɣ ɬɨɱɤɟ «ɦɟɪɬɜɨɣ ɩɟɬɥɢ» ɦɢɧɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ  
(vmin) 

2 /R = g.  

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɩɨɬɟɪɹɜ ɜɵɫɨɬɭ h, ɬɟɥɨ ɩɪɢɨɛɪɟɬɚɟɬ ɫɤɨɪɨɫɬɶ v = (2gh)½ , ɢɦɟɟɦ  
2(Hmin - 2R) /R =1  

ɨɬɤɭɞɚ:  
ɇmin = 0,5R + 2R = 2,5R = 150 ɫɦ.  
ȼɨ ɜɪɟɦɹ «ɦɟɪɬɜɨɣ ɩɟɬɥɢ» ɧɨɪɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɲɚɪɢɤɚ ɧɚ ɨɩɨɪɭ ɪɚɜɧɨ  

N = m(v 2 /R − gcos α),  
ɝɞɟ α – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɞɭɝɢ ɦɟɠɞɭ ɲɚɪɢɤɨɦ ɢ ɜɟɪɯɧɟɣ ɬɨɱɤɨɣ ɨɤɪɭɠɧɨɫɬɢ. ɉɪɢ 
ɫɩɭɫɤɟ ɲɚɪɢɤɚ ɫ ɧɚɱɚɥɶɧɨɣ ɜɵɫɨɬɵ h = 2R ɷɬɨ ɜɵɪɚɠɟɧɢɟ ɩɪɢɧɢɦɚɟɬ ɜɢɞ:  

N = m[2g(1 − cos α) − gcos α] = mg(2 − 3cos α).  
Ɉɬɪɵɜ ɩɪɨɢɡɨɣɞɟɬ ɩɪɢ N = 0, ɬ.ɟ., ɜ ɬɨɱɤɟ, ɞɥɹ ɤɨɬɨɪɨɣ cos α = Ҁ. Ɉɧɚ ɧɚɯɨɞɢɬɫɹ ɧɚ 
ɜɵɫɨɬɟ: hɨ = R(1 + cos α) = 5R/ 3 = 100ɫɦ. Ɉɬɜɟɬ: ɇmin = 2,5R = 150ɫɦ; ho= 5R/3 = 100ɫɦ 
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ɇmin = 2,5R = 150 ɫɦ 150 10 

ho= 5R/3 = 100 ɫɦ 100 10 

 

 

Ɂɚɞɚɱɚ 3. ɇɚɭɬɢɥɭɫ 

Ⱦɥɹ ɭɱɚɫɬɢɹ ɜ ɫɨɪɟɜɧɨɜɚɧɢɹɯ ɦɨɞɟɥɟɣ ɩɨɞɜɨɞɧɵɯ ɥɨɞɨɤ ɜ Ȼɚɪɟɧɰɟɜɨɦ ɦɨɪɟ ɤɨɦɚɧɞɚ 
ɲɤɨɥɶɧɢɤɨɜ ɢɡɝɨɬɨɜɢɥɚ ɦɨɞɟɥɶ “ɇɚɭɬɢɥɭɫ”. ɑɬɨɛɵ ɦɨɞɟɥɶ ɧɟ ɬɨɧɭɥɚ ɜ ɜɨɞɟ, ɤ ɧɟɣ 
ɛɵɥɢ ɩɪɢɤɪɟɩɥɟɧɵ ɧɟɫɤɨɥɶɤɨ ɝɟɪɦɟɬɢɱɧɵɯ ɩɚɤɟɬɨɜ ɫ ɜɨɡɞɭɯɨɦ. ɉɥɨɬɧɨɫɬɶ ɜɨɞɵ ɜ 
ɦɨɪɟ 1050 ɤɝ/ɦ3, ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ ɧɚ ɝɥɭɛɢɧɭ, ɧɟ ɩɪɟɜɵɲɚɸɳɭɸ ɤɪɢɬɢɱɟɫɤɨɣ – 7 ɦ, 

ɦɨɞɟɥɶ ɜɫɩɥɵɜɚɟɬ, ɚ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ ɧɚ ɛɨɥɶɲɭɸ – ɬɨɧɟɬ. ȼ ɭɫɬɶɟ ɪɟɤɢ ɉɟɱɨɪɵ, ɝɞɟ 
ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ 1000 ɤɝ/ɦ3, ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɜɫɟɝɨ 1 ɦ. ɇɚɣɞɢɬɟ ɩɥɨɬɧɨɫɬɶ ɦɨɞɟɥɢ 
“ɇɚɭɬɢɥɭɫɚ” ɜ ɤɝ/ɦ3, ɨɤɪɭɝɥɢɜ ɞɨ ɞɟɫɹɬɤɨɜ. 



Ʉ ɜɨɡɞɭɯɭ ɩɪɢɦɟɧɢɦ ɡɚɤɨɧ Ȼɨɣɥɹ-Ɇɚɪɢɨɬɬɚ – ɞɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ ɩɪɢ 
ɧɟɢɡɦɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɪ ɝɚɡɚ ɧɚ ɡɚɧɢɦɚɟɦɵɣ ɢɦ ɨɛɴёɦ V 

ɩɨɫɬɨɹɧɧɨ: pV = const. Ⱥɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɭɪɨɜɧɟ ɦɨɪɹ 105 ɤɉа. ɍɫɤɨɪɟɧɢɟ 
ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ 10 ɦ/ɫ2. 

Ɋɟɲɟɧɢɟ 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɦɨɞɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɥɨɠɟɧɢɸ ɧɟɭɫɬɨɣɱɢɜɨɝɨ 
ɪɚɜɧɨɜɟɫɢɹ; ɫɢɥɚ ɬɹɠɟɫɬɢ ɭɪɚɜɧɨɜɟɲɢɜɚɟɬɫɹ ɜɵɬɚɥɤɢɜɚɸɳɟɣ ɫɢɥɨɣ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɦɨɞɟɥɢ ɢ ɩɚɤɟɬɨɜ ɫ ɜɨɡɞɭɯɨɦ. Ɉɛɨɡɧɚɱɢɜ ɱɟɪɟɡ M, ρɦ, Vɦ ɦɚɫɫɭ, 
ɩɥɨɬɧɨɫɬɶ ɢ ɨɛɴɟɦ ɦɨɞɟɥɢ, ɱɟɪɟɡ V0, Vc ɢ Vɩ – ɨɛɴɟɦɵ ɜɨɡɞɭɯɚ ɜ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ 
ɩɚɤɟɬɚɯ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɚɞ ɜɨɞɨɣ ɢ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ ɧɚ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɜ 
ɦɨɪɫɤɨɣ ɢ ɪɟɱɧɨɣ ɜɨɞɟ, ɚ ɱɟɪɟɡ p0 – ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ, ɡɚɩɢɲɟɦ:  
ɜ ɦɨɪɫɤɨɣ ɜɨɞɟ: ܯ𝑔 = ߩ 𝑐ሺܸ ˏ + ܸ 𝑐ሻ𝑔 (1) 

ɜ ɪɟɱɧɨɣ ɜɨɞɟ: ܯ𝑔 = ߩ ௡ሺܸ ˏ + ܸ ௡ሻ𝑔 (1’) 
ɉɪɢ ɩɨɝɪɭɠɟɧɢɢ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɜ ɩɨɥɢɷɬɢɥɟɧɨɜɵɯ ɩɚɤɟɬɚɯ ɭɦɟɧɶɲɚɟɬɫɹ, ɩɪɢɱɟɦ 
ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ Ȼɨɣɥɹ – Ɇɚɪɢɨɬɬɚ ݌଴ܸ ଴ = ሺ݌଴ + 𝑐𝑔ℎߩ 𝑐ሻܸ 𝑐  (2) ݌଴ܸ ଴ = ሺ݌଴ + ௡𝑔ℎߩ ௡ሻܸ ௡ (2’) 
Ɋɟɲɚɹ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ, ɧɚɯɨɞɢɦ ߩ ˔ሺ݌଴ + ߩ ௡𝑔ℎ ௡ሻሺߩ ௠ − ߩ ௡ሻ = ߩ ௡ሺ݌଴ ߩ+ 𝑐𝑔ℎ 𝑐ሻሺߩ ௠ − ߩ ˔ሻ 

ɨɬɤɭɞɚ ߩ ݉ = ℎ 𝑐ߩ 𝑐−ℎ ߩ݊ ݊ℎ 𝑐−ℎ ݊−ሺ ݌ Ͳߩ 𝑐ߩ ݊𝑔ሻሺߩ 𝑐−ߩ ݊ሻ = ͳͳͷͶ. ሺͷͶሻ ≃ ͳͳͷͲ ˍˆ/ˏ ଷ 
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Ɂɚɞɚɱɚ 4. Ʉɥɢɧ 

ɇɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɥɚ ɥɟɠɢɬ ɤɥɢɧ ɜɵɫɨɬɨɣ h = 60 ɫɦ ɢ ɨɫɧɨɜɚɧɢɟɦ 
b = 80 ɫɦ. Ɇɚɫɫɚ ɤɥɢɧɚ Ɇ = 160 ɝ. ɉɨ ɟɝɨ ɝɥɚɞɤɨɣ ɧɚɤɥɨɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɫɨɫɤɚɥɶɡɵɜɚɟɬ ɛɟɡ ɬɪɟɧɢɹ ɛɪɭɫɨɤ ɦɚɫɫɨɣ m = 500 ɝ. Ɉɩɪɟɞɟɥɢɬɟ ɦɢɧɢɦɚɥɶɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɦɟɠɞɭ ɫɬɨɥɟɲɧɢɰɟɣ ɢ ɤɥɢɧɨɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɤɥɢɧ ɛɭɞɟɬ 
ɨɫɬɚɜɚɬɶɫɹ ɜ ɩɨɤɨɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɨɥɚ. ɍɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ ɩɪɢɦɢɬɟ 
ɪɚɜɧɵɦ 10 ɦ/ɫ2. Ɉɬɜɟɬ ɨɤɪɭɝɥɢɬɟ ɞɨ ɞɟɫɹɬɵɯ. 



 
 

Ɋɟɲɟɧɢɟ  
Ȼɪɭɫɨɤ ɛɭɞɟɬ ɫɤɨɥɶɡɢɬɶ ɩɨ ɤɥɢɧɭ ɪɚɜɧɨɭɫɤɨɪɟɧɧɨ. ȿɫɥɢ α – ɭɝɨɥ ɧɚɤɥɨɧɚ ɩɥɨɫɤɨɫɬɢ 
ɤɥɢɧɚ ɤ ɝɨɪɢɡɨɧɬɭ, ɬɨ ɭɫɤɨɪɟɧɢɟ ɛɪɭɫɤɚ 

  

а = g∙sin α,  

 

ɚ ɟɝɨ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɤɨɦɩɨɧɟɧɬɚ  
 

аɯ = g∙sin α∙cos α.  

 

Ɉɬɫɸɞɚ, ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɤɨɦɩɨɧɟɧɬɚ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɛɪɭɫɤɚ ɧɚ ɤɥɢɧ, ɚ, ɡɧɚɱɢɬ, ɢ ɫɢɥɚ 
ɬɪɟɧɢɹ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɭɞɟɪɠɢɜɚɬɶ ɤɥɢɧ ɜ ɩɨɤɨɟ: 
 

Fɬɪ = mg∙sin α∙cos α = 2,4 H; 
 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɤɨɦɩɨɧɟɧɬɚ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɛɪɭɫɤɚ ɧɚ ɤɥɢɧ ɪɚɜɧɚ mg∙cos
2 α. 

Ʉ ɧɟɣ ɧɭɠɧɨ ɞɨɛɚɜɢɬɶ ɜɟɫ ɫɚɦɨɝɨ ɤɥɢɧɚ. Ɍ.ɨ., ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɜɫɟɣ ɫɢɫɬɟɦɵ ɧɚ ɩɨɥ, ɤɚɤ, 
ɜɩɪɨɱɟɦ, ɢ ɫɢɥɚ ɧɨɪɦɚɥɶɧɨɣ ɪɟɚɤɰɢɢ ɩɨɥɚ, ɪɚɜɧɚ:  
 

N = g (M + m cos2 α) = 4,8 H;  

 

ɋɢɥɚ ɬɪɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɤɥɢɧ ɫɨ ɫɬɨɪɨɧɵ ɫɬɨɥɚ, ɪɨɜɧɨ ɜ 2 ɪɚɡɚ ɦɟɧɶɲɟ, ɱɟɦ 
ɫɢɥɚ ɧɨɪɦɚɥɶɧɨɣ ɪɟɚɤɰɢɢ ɨɩɨɪɵ. Эɬɨ ɜɨɡɦɨɠɧɨ, ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɤɥɢɧɚ ɨ 
ɫɬɨɥɟɲɧɢɰɭ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɟɧ 0,5. 
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µ = 0,5 0,5 20 

 



 

Ɂɚɞɚɱɚ 5. ɋɯɟɦɚ 

Ɉɩɪɟɞɟɥɢɬɟ ɩɨɤɚɡɚɧɢɹ ɜɫɟɯ ɩɪɢɛɨɪɨɜ ɧɚ ɫɯɟɦɟ, ɤɨɬɨɪɚɹ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ ɧɢɠɟ. 
Ɉɬɜɟɬɵ ɨɤɪɭɝɥɢɬɟ ɞɨ ɰɟɥɵɯ ɱɢɫɟɥ. ȼɫɟ ɩɪɢɛɨɪɵ ɫɱɢɬɚɬɶ ɢɞɟɚɥɶɧɵɦɢ. 

 

Ɋɟɲɟɧɢɟ: 
ȼɫɟ ɩɪɢɛɨɪɵ ɹɜɥɹɸɬɫɹ ɢɞɟɚɥɶɧɵɦɢ (ɢɯ ɩɨɞɤɥɸɱɟɧɢɟ ɜ ɰɟɩɶ ɧɢɱɟɝɨ ɧɟ ɢɡɦɟɧɹɟɬ ɜ 
ɰɟɩɢ), ɚ ɡɧɚɱɢɬ ɜɨɥɶɬɦɟɬɪ ɧɟ ɩɪɨɩɭɫɤɚɟɬ ɬɨɤ, ɚ ɚɦɩɟɪɦɟɬɪ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɨ ɩɪɨɜɨɞɨɦ 
ɢ ɧɟ ɢɦɟɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
Ɇɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɩɪɚɜɚɹ ɱɚɫɬɶ ɫɯɟɦɵ ɡɚɤɨɪɨɱɟɧɚ ɩɪɨɜɨɞɨɦ. Ɉɬɫɸɞɚ ɩɨɥɭɱɚɟɦ 
ɡɧɚɱɟɧɢɟ ɬɨɤɚ I=4/4=1 Ⱥ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɚɦɩɟɪɦɟɬɪ Ⱥ1 ɩɨɤɚɠɟɬ ɢɦɟɧɧɨ ɷɬɨ ɡɧɚɱɟɧɢɟ. 
Ɂɧɚɹ ɬɨɤ, ɦɨɠɧɨ ɥɟɝɤɨ ɜɵɱɢɫɥɢɬɶ ɩɨɤɚɡɚɧɢɹ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ɋɬɨɢɬ ɫɪɚɡɭ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɤɚɡɚɧɢɹ ɚɦɩɟɪɦɟɬɪɚ Ⱥ3 ɢ ɜɨɥɶɬɦɟɬɪɚ V2 ɹɜɥɹɸɬɫɹ ɧɭɥɟɜɵɦɢ, 
ɩɨɫɤɨɥɶɤɭ ɬɨɤɢ ɜ ɬɟɯ ɭɱɚɫɬɤɚɯ ɰɟɩɢ ɨɬɫɭɬɫɬɜɭɸɬ. Ɋɚɫɫɦɨɬɪɢɦ ɨɫɬɚɜɲɢɟɫɹ ɩɪɢɛɨɪɵ. 

ɉɨɤɚɡɚɧɢɹ ɚɦɩɟɪɦɟɬɪɨɜ Ⱥ1 ɢ Ⱥ2 ɫɨɜɩɚɞɚɸɬ. ɉɨɤɚɡɚɧɢɹ ɜɨɥɶɬɦɟɬɪɚ V1 ɪɚɜɧɵ ɩɚɞɟɧɢɸ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɪɟɡɢɫɬɨɪɟ 3 Ɉɦ. ɉɪɢ ɬɨɤɟ ɜ 1 Ⱥ ɨɧɨ ɫɨɫɬɚɜɢɬ: U=I*R=3 ȼ. 
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Ɂɧɚɱɟɧɢɟ ɬɨɤɚ ɚɦɩɟɪɦɟɬɪɚ Ⱥ1 = 1 Ⱥ. 1 5 

Ɂɧɚɱɟɧɢɟ ɬɨɤɚ ɚɦɩɟɪɦɟɬɪɚ Ⱥ2 = 1 Ⱥ. 1 5 

ɉɨɤɚɡɚɧɢɹ ɜɨɥɶɬɦɟɬɪɚ V1= 3 ȼ. 3 5 

ɉɨɤɚɡɚɧɢɹ ɚɦɩɟɪɦɟɬɪɚ Ⱥ3 = 0 Ⱥ 0  3 

ɉɨɤɚɡɚɧɢɹ ɜɨɥɶɬɦɟɬɪɚ V2= 0 ȼ ɢ 0 2 
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