
 

ܺߜ = ܺ − ܺ଴ ܺ଴ ∈ 〈ܺ − Δܺ, ܺ + Δܺ〉 തܶ = ଵܶ + ଶܶ + ଷܶ+. . . . . + ௡ܶ

݊  

்ݏ = ඨ 
( ଵܶ − തܶ)ଶ + ( ଶܶ − തܶ)ଶ + ⋯ + ( ௡ܶ − തܶ)ଶ

݊ − 1 ்ݏ   =
்ݏ

√ ݊ 
 Δܶ = 3 ∙  ்ݏ

ܨ = ݐݏ݊݋ܿ ⋅ ௔ܣ ⋅ ௕ܤ ⋅ ௖ܥ ⋅. . .. Δܨ = ܨ± ⋅ ൤ฬܽ ⋅
Δܣ
ܣ

ฬ + ฬ ܾ ⋅
Δܤ
ܤ

ฬ + ฬܿ ⋅
Δܥ
ܥ

ฬ + ⋯ ൨ ܨ = ܣ ± ܤ ⇒ Δܨ = Δܣ + Δܤ 
 

௠௜௡ߣ =
ℎ ⋅ ܿ

݁ ⋅ ௔ܷ
ܫ  = ܥ ⋅ ܼ ⋅ ݅௔ ⋅ ௔ܷ

ଶ ℎ ⋅ ߥ = ௞ܧ + ܹ ℎ ⋅ ߥ = ௞ܧ + ℎ ⋅ ᇱߥ + ܹ 

ℎ ⋅ ߥ = ௞௣ܧ + ݉଴௣ ⋅ ܿଶ + ௞௘ܧ + ݉଴௘ ⋅ ܿଶ ܫ = ଴ܫ ⋅ eିఓ⋅ௗ ߤ௠ =
ߤ
ଵ݀ ߩ ଶ⁄ =

ln(2)
ߤ ≈

0,693
ߤ  

ܽ = ܽ଴ ⋅ eିఓ⋅ௗ ln(ܽ) = ln(ܽ଴) − ߤ ⋅ ܶܧܮ ݀ =
Δܧ
Δ݈ ܦ  =

Δܧ
Δ݉ ܺ =

Δܳ
Δ݉ 

ܪ = ܳ ⋅ ᇱܦ ܦ =
Δܦ
Δݐ ܪ  = 1000 ⋅

ߤ − ௪௢ௗ௬ߤ

௪௢ௗ௬ߤ
 ܰ = ଴ܰ ⋅ 2

ି ௧
்భ మ⁄  

 

sin(ߙ)
sin(ߚ) =

ఈݒ

ఉݒ
=

ఈߣ

ఉߣ
=

݊ఉ

݊ఈ
= ݊ఉ ఈ⁄  ݊ఈ =

ܿ
ఈݒ

 
1
ݔ +

1
ݕ =

1
௟ݖ ݂ =

1
ܽ௠

௞ݖ  =
1

௠ߙ
 

ܣ = ݊ ⋅ sin(ݑ) ܽ௠ =
ߣ

2 ⋅ ݊ ⋅ sin(ݑ) ݖ௠௜௞ =
2 ⋅ ܣ

ߣ ݌  = ௢௕݌ ⋅ ௢௞݌ ≈
݈ ⋅ ݀

௢݂௕ ⋅ ௢݂௞
 

500 ⋅ ܣ < ௨ż݌ < 1000 ⋅ ݌ ܣ =
ℎᇱ

ℎ ݌  =
ℎ
 ߣ

 

ܨ = ଴ܨ ⋅ ݁ି௧
ఛ ߬ =

ߟ
Δ݈ ܧ = ௣ݒ ⋅ ݑ ݐ = −

1
߬ 

Δ݈ = Δ݈଴ ⋅ ൬1 − ݁ି ௧
ఛ೏൰ (ܨ + ܽ) ⋅ ݒ) + ܾ) = ௠ܲ௔௞௦ ݐݏ݊݋ܿ =

1
3 ⋅ ௠௔௞௦ܨ ⋅

1
3 ⋅ ݌ ௠௔௞௦ݒ =

ܨ
ܵ 

ܨ = ݇ ⋅ Δ݌ ݔ = ܭ ⋅
Δܸ
ܸ  ߬ = ܩ ⋅ ݌ ߛ = ܧ ⋅

Δܮ
ܮ  

 

d݊
dݐ = ܦ− ⋅ ܵ ⋅

dܿ
dܦ ݔ =

݇ ⋅ ܶ
6 ⋅ π ⋅ ݎ ⋅ ଶതതതതതݔΔ ߟ = 2 ⋅ ܦ ⋅ ܲ ݐ =

ܦ
dݔ 

d݊
dݐ = ܲ ⋅ ܵ ⋅ (ܿଵ − ܿଶ) ܿଶ =

ܿ଴

2 ⋅ (1 − eି஼⋅஽⋅௧) ܥ =
2 ⋅ ܣ

ܸ ⋅ dݔ ln   ൬
ܿ଴

ܿ଴ − 2 ⋅ ܿଶ
൰ = ܥ ⋅ ܦ ⋅  ݐ

 

ܿ଴

2 = ܿ଴ ⋅ eି఑⋅௧భ మ⁄  ܿ = ܿ଴ ⋅ eି఑⋅௧ ߢ =
ln(2)
ଵݐ ଶ⁄

≈
0,693
ଵݐ ଶ⁄

ߨ  = ݂ ⋅ ܿ௠ ⋅ ܴ ⋅ ܶ 

 

ܧ = ௘௟ܧ + ௢௦௖ܧ + ௥௢௧ܧ  ℎ ⋅ ߥ = ଶܧ − ଵܧ = Δܧ௘௟ + Δܧ௢௦௖ + Δܧ௥௢௧ ܲ = ଴ܲ ⋅ eି௞⋅ௗ  ݇ = ܽఒ ⋅ ܿ 

ܲ = ଴ܲ ⋅ eି௔ഊ⋅௖⋅ௗ ߬ =
ܲ

଴ܲ
 ߬ = eି௔ഊ⋅௖⋅ௗ ܣ = −log(߬) 

ܣ = ఒߝ ⋅ ܿ ⋅ ఒߝ ݀ = ܽఒ ⋅ log(e) SpOଶ =
ܾܪݕݏ݇݋

ܾܪݕݏ݇݋݁݀ + ܾܪݕݏ݇݋ ∙ 100% 
 

ܴ =
ܷ
ܫ =

1
ߢ ܩ =

1
ܴ ߩ = ߩ ⋅

ℓ
ܵ =

1
௥ߝ ܩ =

ܥ
଴ܥ

ܥ  = ଴ߝ ⋅ ௥ߝ ⋅
ܵ
݀ 

ܲ =
ݍ
ܵ ሬܲ⃗ =

∑ i௜⃗݌

ܸ  ߬ =
4 ⋅ π ⋅ ߟ ⋅ ଷݎ

݇ ⋅ ܶ ܭ  =
ܴଵ଴ర

ܴଵ଴ల
ߔ  = ௞ܸ௥௪௜௡௘௞

௞ܸ௥௪௜௡௘௞ା௢௦௢௖௭௔
 

ߢ
௢ߢ

− 1
ߢ
௢ߢ

+ 2
= ߔ ⋅

௞ߢ
௢ߢ

− 1
௞ߢ
௢ߢ

+ 2
ߔ  =

2 ⋅ ௢ߢ) − (ߢ
ߢ + 2 ⋅ ௢ߢ

ߢ  =
ܥ
ܴ ܺ஼ =

1
߱ ⋅  ܥ

 
  



 

ܳ =
Δܸ
Δݐ  ଵܵ ⋅ ଵݒ = ܵଶ ⋅ ଶݒ = const ݌ௌଵ + ߩ ⋅ ݃ ⋅ ℎଵ +

1
2 ⋅ ߩ ⋅ ଵݒ

ଶ = ௌଶ݌ + ߩ ⋅ ݃ ⋅ ℎଶ +
1
2 ⋅ ߩ ⋅ ଶݒ

ଶ =  .ݐݏ݊݋ܿ

Q =
π ⋅ ସݎ

8 ⋅ ݈ ⋅ ߟ ⋅ Δ݌ ܳ =
1

ܴே
⋅ Δ݌ ܰோ =

2 ⋅ ݎ ⋅ ݒ ⋅ ߩ
ߟ  

ݒ = ඨ 
ܭ
ߩ ܭ  =

Δ݌
Δܸ
ܸ

௧ݒ  = ܨ ⋅ ඨ 
ܧ ⋅ ݀

2 ⋅ ܴ ⋅ ௖ߩ
௣ݒ  =

Δܸ
ܵ ⋅ Δݒ ݐ௧ =

݈஺஻

Δݐ  

 

݁ܯ ⇌ ௭ା݁ܯ + ݖ ⋅ ݁ି Δ ௘ܸ = ௘ܸ − ௥ܸ = Δ ଴ܸ + ൬
ܴ ⋅ ܶ
ݖ ⋅ ܨ

൰ ⋅ ln൫ ௝ܿ൯ Δ ௗܸ = ଶܸ − ଵܸ = ቆ
ାݑ − ିݑ

ାݑ + ቇିݑ ⋅ ൬
ܴ ⋅ ܶ
ݖ ⋅ ܨ

൰ ⋅ ln ൬
ܿଵ

ܿଶ
൰ 

ݑ =
ݒ
ܧ ܧ = Δ ௘ܸଵ − Δ ௘ܸଶ ܧ = ൬

ܴ ⋅ ܶ
ݖ ⋅ ܨ

൰ ⋅ ln ൬
ܿ1

ܿ2
൰ 

ܧ = Δ ௘ܸ − Δ ௞ܸ௔௟ ܹ = ݍ ∙ ܫ ܷ =
1
ܴ ∙ ܷ ܴ = ߩ ∙

݈
ܵ 

 

ܬ =
ܫ
ܬ ܵ ⋅ Δݐ =

ܫ ⋅ Δݐ
ܵ =

Δܳ
ܵ ௣ܫ  = ܪܥ) ⋅ ܴ) ⋅

1
Δݐ + ܴ 

 

ܼܵܭ >  ܼܵܣ
ܱܵܣ > ܳ ܱܵܭ = ݅ ⋅ ݐ = ݅ ݐݏ݊݋ܿ =

ܽ
ݐ + ߙ ܾ =

.ݓ .݌ ܽ. (mA)
(mA) ݎ  

 

ܨ = ߟ ⋅ ܵ ⋅
Δݒ
Δߟ ݔ௪ł =

ߟ
଴ߟ

− [ ߟ ] 1 = lim
௖→଴

ቀ
௪łߟ

ܿ
ቁ Δܸ =

π ⋅ ସݎ ⋅ Δݐ
8 ⋅ ݈ ⋅ ߟ ⋅ Δ݌ 

ܴ = 6 ⋅ π ⋅ ݎ ⋅ ݒ ⋅ ߟ ߟ =
2 ⋅ ଶݎ ⋅ ݃ ⋅ ߩ) − (cߩ

9 ⋅ ݒ  
ߟ
଴ߟ

=
ݐ
଴ݐ

⋅
ߩ
଴ߩ

ߔ  = ௖ܸ

௥ܸ
 

ߟ
଴ߟ

= 1 + 2,5 ⋅ [ ߟ ] ߔ = 2,5 ⋅ ஺ܰ

ܯ ⋅ ݎ ௖௭ݒ = ඨ 
3 ⋅ ܯ

10 ⋅ π ⋅ ஺ܰ
⋅  [ ߟ ]

య
 

ߩ
଴ߩ

= 1 + 0,23 ⋅ ܿ 
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Symbol G M k h da d c m μ n p 
Mnożnik 10ଽ 10଺ 10ଷ 10ଶ 10ଵ 10ିଵ 10ିଶ 10ିଷ 10ି଺ 10ିଽ 10ିଵଶ 

 
 


