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= (1)

(2) = (3)

= (4)

= (5) = (6) 0

= (7) −
+ = (8)

+

= (9) − 2

= (10) cos

= (11)
−

( + )

= (12) cos

= (13) − 2 ( cos + )

  ,       0  ,  ,  

    ,         

 , 1 ,  (11), (7), (4), (3) 

,    , ,  ,   

2 , (13), (8), (4), (3)  

,   , ,  ,  ,    

, , 12.2 <   <  13.7  

 = 13 338  
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 𝑖L = 0

 𝑖L = 𝐸
𝑟

 𝑖L = 0

 𝑄R = 𝐿𝐸2
2𝑟2

𝑖C = 𝐸
𝑟

𝑞0 = +𝐶𝐸 𝑄r = 1
2 𝐶𝐸2

𝑞0𝐶 −𝜔𝑞0 𝜔𝑞0 𝜔2𝐿𝑞0
1√𝐿𝐶

𝐼L = √𝐶
𝐿 𝐸

𝑇E = 𝜋√𝐿𝐶  
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 𝑉
𝑓

 √𝐿2 + 𝑦2 − 𝑦 = 𝑚𝑉
𝑓

 𝑦 = 𝐿2𝑓2−𝑛2𝑉 2
2𝑛𝑉𝑓

𝑓B′ = 𝑉 −𝑣B𝑉 𝑓   𝑓A′ = 𝑉 −𝑣B𝑉 +𝑣B 𝑓  

 𝑓A = (𝑉 +𝑣A)(𝑉 −𝑣B)
(𝑉 −𝑣A)(𝑉 +𝑣B) 𝑓

 𝑣B = (𝑓−𝑓A)V+(𝑓+𝑓A)𝑣A(𝑓+𝑓A)V+(𝑓−𝑓A)𝑣A 𝑉

 𝑥A = 𝑣A𝑡 𝑥B = 𝑥0 + 𝑣B𝑡 

 
 1  𝑥A = 𝑣A𝑡  A  2  𝑥𝐵 = 𝑥0 + 𝑣𝐵𝑡 

 B OP  𝑥  =  𝑉𝑡  A 
PQ  B  2 OP

 P  𝑡B  A  B 
170  

 𝑡B = 𝑥0𝑉 −𝑣B

𝑡A = 2𝑉 𝑥0(𝑉 +𝑣A)(𝑉 −𝑣B)

 𝑥0 = 𝑓A(𝑉 2−𝑣A2 )𝑡A(𝑓+𝑓A)𝑉 +(𝑓−𝑓A)𝑣A
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