
 

훿푋 = 푋 − 푋  푋 ∈ 〈푋 − Δ푋, 푋 + Δ푋〉 푇 =
푇 + 푇 + 푇 +. . . . . +푇

푛  

푠 =  
(푇 − 푇) + (푇 − 푇) + ⋯ + (푇 − 푇)

푛 − 1   푠 =
푠

√ 푛 
 Δ푇 = 3 ∙ 푠  

퐹 = 푐표푛푠푡 ⋅ 퐴 ⋅ 퐵 ⋅ 퐶 ⋅. . .. Δ퐹 = ±퐹 ⋅ 푎 ⋅
Δ퐴
퐴 +  푏 ⋅

Δ퐵
퐵 + 푐 ⋅

Δ퐶
퐶 + ⋯  퐹 = 퐴 ± 퐵 ⇒ Δ퐹 = Δ퐴 + Δ퐵 

 

sin(훼)
sin(훽) =

푣
푣 = 푛 ⁄  푛 =

푐
푣  

1
푥 +

1
푦 =

1
푓 푧 =

1
푎  푧 =

1
훼  푎 =

휆
2 ⋅ 푛 ⋅ sin(푢) 

퐴 = 푛 ⋅ sin(푢) 푧 =
2 ⋅ 퐴

휆  푝 =
ℎ
ℎ  푝 = 푝 ⋅ 푝 ≈

푙 ⋅ 푑
푓 ⋅ 푓  500 ⋅ 퐴 < 푝 ż < 1000 ⋅ 퐴 

 

퐹 = 휂 ⋅ 푆 ⋅
Δ푣
Δ푥 휂 ł =

휂
휂 − 1 [ 휂 ] = lim

→

휂 ł

푐  Δ푉 =
π ⋅ 푟 ⋅ Δ푡

8 ⋅ 푙 ⋅ 휂 ⋅ Δ푝 

푅 = 6 ⋅ π ⋅ 푟 ⋅ 푣 ⋅ 휂 휂 =
2 ⋅ 푟 ⋅ 푔 ⋅ (휌 − 휌c)

9 ⋅ 푣  
휂
휂 =

푡
푡 ⋅

휌
휌  훷 =

푉
푉  

휂
휂 = 1 + 2,5 ⋅ 훷 [ 휂 ] = 2,5 ⋅

푁
푀 ⋅ 푣  푟 =  

3 ⋅ 푀
10 ⋅ 휋 ⋅ 푁 ⋅ [ 휂 ]  

휌
휌 = 1 + 0,23 ⋅ 푐 

 

푊 = 휎 ⋅ Δ푆 휎 =
퐹
푙  Δ푝 =

2 ⋅ 휎
푅  

휎
휎 =

푛0 ⋅ 휌
푛 ⋅ 휌  휎 =

푟 ⋅ ℎ ⋅ 휌 ⋅ 푔
2 ⋅ cos(훼)  휎 =

휌 ⋅ 푉 ⋅ 푔
2 ⋅ π ⋅ 푟 ⋅ 푛 

 

휎 =
퐹
푙  휎 = 휎 − 휎 휎 ⋅ 푆 = 푛 ⋅ 푘 ⋅ 푇 푆 = 푛 ⋅ 푠  

푉 =
푐 ⋅ 푉

휌  푠 =
푆
푛 =

푆 ⋅ 푀
푐 ⋅ 푉 ⋅ 푁  푑 =  

4 ⋅ 푠
π   푙 =

푐 ⋅ 푉
휌 ⋅ 푆  

 

d푛
d푡 = −퐷 ⋅ 푆 ⋅

d푐
d푥 퐷 =

푘 ⋅ 푇
6 ⋅ π ⋅ 푟 ⋅ 휂 Δ푥 = 2 ⋅ 퐷 ⋅ 푡 푃 =

퐷
d푥 

d푛
d푡 = 푃 ⋅ 푆 ⋅ (푐 − 푐 ) 푐 =

푐
2 ⋅ (1 − e ⋅ ⋅ ) 퐶 =

2 ⋅ 퐴
푉 ⋅ d푥 ln  

푐
푐 − 2 ⋅ 푐 = 퐶 ⋅ 퐷 ⋅ 푡 

 

푐
2 = 푐 ⋅ e ⋅ ⁄  푐 = 푐 ⋅ e ⋅  휅 =

ln(2)
푡 ⁄

≈
0,693
푡 ⁄

 휋 = 푓 ⋅ 푐 ⋅ 푅 ⋅ 푇 

 

휇 =
∂퐺
∂푛 , ,  dla 

 휇 = 휇 + 푅 ⋅ 푇 ⋅ ln(푐 ) 휇 = 휇 + 휑 ⋅ 퐹 ⋅ 푧 푀푒 ⇌ 푀푒 + 푧 ⋅ 푒  

Δ푉 = 푉 − 푉 = Δ푉 +
푅 ⋅ 푇
푧 ⋅ 퐹 ⋅ ln 푐  Δ푉 = 푉 − 푉 =

푢 − 푢
푢 + 푢 ⋅

푅 ⋅ 푇
푧 ⋅ 퐹 ⋅ ln

푐
푐  

푢 =
푣
퐸 퐸 =

푅 ⋅ 푇
푧 ⋅ 퐹 ⋅ ln

푐1

푐2
 퐸 = Δ푉 − Δ푉  퐸 = Δ푉 − Δ푉  

푊 = 푞 ∙ 푈 퐼 =
1
푅 ∙ 푈 퐺 =

1
푅 푅 = 휌 ∙

푙
푆 

 

ℎ ⋅ 휈 = 퐸 + 푊 ℎ ⋅ 휈 = 퐸 + ℎ ⋅ 휈 + 푊 ℎ ⋅ 휈 = 퐸 + 푚 ⋅ 푐 + 퐸 + 푚 ⋅ 푐  퐼 = 퐼0 ⋅ e ⋅  

휇 =
휇
휌 푑 ⁄ =

ln(2)
휇 ≈

0,693
휇  푎 = 푎 ⋅ e ⋅  ln(푎) = ln(푎 ) − 휇 ⋅ 푑 퐿퐸푇 =

Δ퐸
Δ푑 

Δ푛
Δ푑  

 
  



 

훷 = 683
lm
W ∙ 훷 (휆) ∙ 푉(휆) ∙ d휆

780 nm

380 nm

 훷 = 683
lm
W ∙ 푃(휆) ∙ 푉(휆) 휂 =

훷
푃 

sprawność źródła =
휂

683 lm
W

∙ 100% 훺 =
퐴
푅  퐼 =

훷
훺 

퐸 =
훷
퐴 퐸 =

퐼
푅 ⋅ cos(훼) 퐸 =

퐼
ℎ ⋅ cos (훼) 

퐸 =
퐼
푅 퐿 =

퐼
퐴 ⋅ cos(훼) =

훷
퐴 ∙ cos (훼) ∙ 훺 퐿 =

퐼
퐴  

퐼
푅

=
퐼

푅
 

 

푄 =
Δ푉
Δ푡  푆 ⋅ 푣 = 푆 ⋅ 푣 = const 푝 + 휌 ⋅ 푔 ⋅ ℎ +

1
2 ⋅ 휌 ⋅ 푣 = 푝 + 휌 ⋅ 푔 ⋅ ℎ +

1
2 ⋅ 휌 ⋅ 푣 = 푐표푛푠푡 

Q =
π ⋅ 푟

8 ⋅ 푙 ⋅ 휂 ⋅ Δ푝 푄 =
1

푅 ⋅ Δ푝 푁 =
2 ⋅ 푟 ⋅ 푣 ⋅ 휌

휂  푣 =
Δ푉

푆 ⋅ Δ푡 

푣 =  
퐾
휌  퐾 =

Δ푝
Δ푉
푉

 푣 = 퐹 ⋅  
퐸 ⋅ 푑

2 ⋅ 푅 ⋅ 휌  푣 =
푙
Δ푡  
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Symbol G M k h da d c m μ n p 
Mnożnik 10  10  10  10  10  10  10  10  10  10  10  
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