


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





𝐸𝑎 = ±|𝑌𝑖 − 𝑌𝑤| 𝐸𝑟 = ±100 ∙
|𝑌𝑖−𝑌𝑤|

𝐹𝑆𝑂

𝑅 =  ∆𝑋𝑚𝑖𝑛

𝑆 =
𝑑𝑌

𝑑𝑋

𝑆𝑖𝑗  =  𝑑𝑌𝑗/𝑑𝑋𝑖

𝑆𝑖𝑗

𝑌(𝑋1 + 𝑋2)  =  𝑌(𝑋1)  +  𝑌(𝑋2)



𝑌(𝑋0)

𝑋0





𝐶 = 𝜀 ∙
𝐴

𝑑
 𝑚𝑖𝑡 𝜀 = 𝜀0 ∙  𝜀𝑟

𝐼 =
𝑑𝑄

𝑑𝑡
= 𝐶 ∙

𝑑𝑈

𝑑𝑡

𝑅 =
𝑈

𝐼
→  𝐼 =

𝑈

𝑅

𝐶 =
𝑑𝑈

𝑑𝑡
= −

𝑈

𝑅
    →     𝑼̇ = −

𝟏

𝑹 ∙ 𝑪
∙ 𝑼

𝑈̇ = −
1

𝑅∙𝐶
∙ 𝑈 𝜏 = 𝑅 ∙ 𝐶

𝑈(𝑡 = 0) = 0 

𝑈(𝑡 = 0) = 0



 

 

 





𝐶 =  𝜀0 ∙ 𝜀𝑟 ∙
𝐴

𝑑



𝑁𝑖~𝑒−
∆𝐸

𝑘𝑇 



1012 − 1021 /𝑐𝑚3

1012 − 1021 /𝑐𝑚3

𝑐𝑚3

𝑅 = 𝜌 ∙
𝑙

𝑎

𝜌



𝑅 = 𝜌 ∙
𝐿0

𝐴0

𝜎 =
𝐹

𝐴

𝜌 𝜌(𝜎)

𝑅𝑝𝑖𝑒𝑧 = 𝜌(𝜎) ∙
𝐿(𝜎)

𝐴(𝜎)



𝑈𝑑𝑖𝑓𝑓  ≈

𝑝+

𝑈𝑆𝑢𝑏𝑠𝑡𝑟𝑎𝑡

𝑝+



𝐸𝑃ℎ

𝐸𝑉

𝐸𝐿

𝐸𝑃ℎ

𝐸𝐺

𝜆𝑔𝑟

6,626 ∙ 10−34 𝐽𝑠

𝜆𝑔𝑟

𝜆𝑔𝑟



 𝑒−







𝐶1 = 𝐶1,1 + 𝐶1,2 + 𝐶1,3 + ⋯ + 𝐶1,𝑛 𝐶2 = 𝐶2,1 + 𝐶2,2 + 𝐶2,3 + ⋯ + 𝐶2,𝑛 

𝐶1,𝑛 =
𝜀0∙𝜀𝑟∙𝐴

𝑑+𝑥
  𝐶2,𝑛 =  

𝜀0∙𝜀𝑟∙𝐴

𝑑−𝑥
 

𝑈𝐴

𝐹 𝑚 𝑎 𝑥 =
𝐹

𝑘
𝑥 =

𝑚∙𝑎

𝑘
 

𝑈𝐴 = 𝑈0 ∙

1

𝐶2
1

𝐶1
+

1

𝐶2

=
1

2
∙ 𝑈0 ∙ (1 −

𝑚

𝑘∙𝑑
∙ 𝑎)

 

 

𝐹 = 𝑚 ∙ 𝑎 

𝐹 =  −2𝑚 ∙ (𝛺 𝑥 𝑣)





 𝐵𝐻 =  √(𝑋2 + 𝑌2)

 𝐹 =  √(𝑋2 + 𝑌2 + 𝑍2)

𝐼

𝐷

𝐵𝐻,Ä𝑞𝑢𝑎𝑡𝑜𝑟 = 31 𝜇𝑇

𝐵𝐻,𝐹𝑙𝑒𝑛𝑠𝑏𝑢𝑟𝑔 = 18 𝜇𝑇; 𝑚𝑖𝑡 𝐼 = 69°

𝐵𝐻,𝐾𝑒𝑚𝑝𝑡𝑒𝑛 =  22 𝜇𝑇;  𝑚𝑖𝑡 𝐼 =  63,4°

𝐼𝑥

𝑈𝐻

𝐵𝑧







 𝒑𝒂𝒃𝒔

𝑝𝑎𝑏𝑠

𝑝𝑎𝑚𝑏 𝑝𝑒  

𝑝𝑒 = 𝑝𝑎𝑏𝑠 − 𝑝𝑎𝑚𝑏

𝑝𝑒

𝑝1 𝑝2 ∆𝑝 = 𝑝1 − 𝑝2

𝑝1,2



𝒑𝒔



𝜌 𝜎 =
𝐹

𝐴
 



𝐾 ≈ 2



𝑅1 = 𝑅2 = 𝑅3 = 𝑅4 = 𝑅0

𝑈𝑆

𝑅𝑖(𝑇) 















𝑎 =
1

2
∙ 𝑐 ∙ 𝜏  𝑐 = 300 000

𝑘𝑚

𝑠
 



𝑣𝑟𝑒𝑙

𝑓𝐷 𝑓𝐷 =
−2𝑓𝐶𝑣𝑟𝑒𝑙

𝑐

𝑓𝐶

𝑓𝐷 ≈ 510 ∙ 𝑣𝑟𝑒𝑙 𝐻𝑧 1
𝑚

𝑠
= 3.6

𝑘𝑚

ℎ
 

𝑓𝑠

𝑓𝑒

𝑓𝑒′

𝛥𝑓𝐷 𝑓𝑠









 

 

















































𝑎𝐻

𝐻+

𝑈𝑎𝑢ß𝑒𝑛  −  𝑈𝑖𝑛𝑛𝑒𝑛













 



𝛷𝑆(𝑡)

𝐴𝑆



































 

 



























𝒕𝒂𝒏 𝜹

𝐭𝐚𝐧 𝜹 =
𝑰𝑾

𝑰𝒒

𝐼𝑤 𝐼𝑞



































𝝁































16 ∙ 10−6 2,5 ∙ 10−6





𝑆𝑂2, 𝐻2𝑆, 𝐶𝑙2, 𝑁𝑂2, 𝑂3, . ..













𝑅(𝑡) = 𝑒−(
𝑡
𝑇

)
𝑏

 

𝐹(𝑡) = 1 − 𝑒−(
𝑡
𝑇

)
𝑏

𝑓(𝑡) =
𝑑𝐹

𝑑𝑡
 ↔ 𝑓(𝑡) =

𝑏

𝑇
(

𝑡

𝑇
)

𝑏−1

𝑒−(
𝑡
𝑇

)
𝑏

𝜆(𝑡) =
𝑓(𝑡)

𝑅(𝑡)
 ↔ 𝜆(𝑡) =

𝑏

𝑇
∙ (

𝑡

𝑇
)

𝑏−1

 

 

 













𝜎 =
𝐸

1 − 𝑣
(𝛼 − 𝛼𝑆𝑢𝑏𝑠)(𝑇𝑟𝑒𝑓 − 𝑇)

𝐸

𝜈

𝛼

𝛼𝑆𝑢𝑏𝑠

𝑇𝑟𝑒𝑓





𝑇𝑆𝑐ℎ𝑚𝑒𝑙𝑧

𝜀

𝜀

𝜀̇



𝑻𝑯

𝑻𝑯





104





𝑏

∆𝑇  

𝑏



𝑇𝑚𝑎𝑥   𝑇𝑚𝑖𝑛



𝐵2 𝑡2

𝐵1 𝑡2



𝑇1  ≤  𝑇 ≤  𝑇2



𝑻𝒎𝒂𝒙/𝑻𝒎𝒊𝒏

∆𝑻

𝒕𝑫

𝑇𝑚𝑎𝑥

𝑇𝑚𝑖𝑛















𝐸 =
∆𝜎

∆ε



𝑇𝑔





𝑇𝑎

𝜆









𝜀𝑐𝑟𝑒𝑒𝑝(𝑡, 𝜎, 𝑇)

𝑇𝑚𝑖𝑛 𝑇𝑚𝑎𝑥 𝑡𝐻𝑎𝑙𝑡𝑒







𝜀𝐴 (𝑁𝑓) 𝑁𝑓














