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𝑛 𝑛 = 1,0 𝑛 ≈ 1,55





𝜇𝑠(𝜆) [𝑐𝑚−1]

𝜇𝑠
′ = 𝜇𝑠(1 − 𝑔) 𝑔

𝜃 𝑔 = 〈𝑐𝑜𝑠𝜃〉

𝛿

𝛿 =
1

√3𝜇𝑎(𝜇𝑎 + 𝜇𝑠
′ )

𝜇𝑎 𝜇𝑠′

𝜇𝑠
ā𝑑𝑎𝑖 = 𝑁(𝜇𝑠

𝑅𝑒𝑙𝑒𝑗𝑎
+ 𝜇𝑠

𝑀ī)

𝑁 𝑁 ∈ [1; 10] 𝜇𝑠
𝑀ī =

11,74 ∙ 𝜆−0,22 𝜇𝑠
𝑅𝑒𝑙𝑒𝑗𝑎

= 2,2 ∙ 1011 ∙ 𝜆−4



𝜇𝑎(𝜆) [𝑐𝑚−1]

𝑇𝑡 𝑅𝑡

𝑑

𝜇𝑎(𝜆) =
1 − Tt(𝜆) + 𝑅𝑡(𝜆)

𝑑
 

𝜀(𝜆)[𝑐𝑚−1 ∙ 𝐿/𝑚𝑜𝑙]   

𝜇𝑎(𝜆) = ln (10) ∙ 𝜀(𝜆) ∙ 𝑐

𝑐 [𝑚𝑜𝑙/𝐿]

𝐼0

𝑙

𝑐 𝜀

𝐼 = 𝐼0 ∙ 𝑒−𝜀∙𝑐∙𝑙

𝐼

𝑂𝐷 = log (
𝐼0

𝐼
) = 𝜀𝑐𝑑 − log (10−𝑠𝐻(1−𝐻)𝑑 +

𝑞𝛼

𝑞
(1

− 10−𝑠𝐻(1−𝐻)𝑑))



𝑂𝐷 𝜀 𝑐 𝑑

𝑠

𝐻 𝑞

𝐷𝑃𝐹

𝑑𝑖𝑜 𝐺

𝑂𝐷 = − log (
𝐼

𝐼0
) = 𝐷𝑃𝐹 ∙ 𝜇𝑎𝑑𝑖𝑜 + 𝐺

𝑂𝐷 = 𝐺0 + 𝜇𝑎𝑑0 + 𝐺1𝜆 + 𝜆𝑒−𝜇𝑎𝑑1  

𝜇𝑎 𝑑0 𝐺1𝜆

𝜆𝑒−𝜇𝑎𝑑1
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𝝀 𝝁𝒔

𝝁𝒂 𝒈 𝒏
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𝜇
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𝜇

𝜆

𝝁



𝑎(𝑡) 𝑏(𝑡)

𝑓(𝑡) 𝛿

𝑏(𝑡) = ∫ 𝑎(𝑡 − 𝜏)𝑓(𝜏)𝑑𝜏
𝑡

0



𝜙(𝑠) = 𝑓(𝑡) ∙ 𝑐/𝑛

𝑐 𝑛

 



 









 



𝜇𝑎(𝜆) 𝜇𝑠(𝜆)

𝑔(𝜆)

𝜇𝑠
′ = (1 − 𝑔)𝜇𝑠

 

𝜇𝑎 <

0,002 𝑚𝑚−1

 

 

 

 

𝜇𝑠(𝜆) = 16 ∙ 𝜆−2,4

𝜇𝑠(𝜆) 𝑚𝑚−1 𝜆 𝜇𝑚 𝑔(𝜆) = 1,1 − 0,58 ∙ 𝜆

[𝑚𝑚−1]

𝜇𝑠
′(𝜆)

= 9,3 ∙ 𝜆−1,4 − 1,6 ∙ 𝜆−2,4
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𝐼0

𝐼

𝑘(𝜆) = 𝐼/𝐼0



 

𝑘

𝑘 =
𝐼

𝐼0

𝐼0 𝐼



𝑆𝑅12 =
𝑆(𝑅1)

𝑆(𝑅2)
𝑆𝑅13 =

𝑆(𝑅1)

𝑆(𝑅3)
𝑆𝑅23 =

𝑆(𝑅2)

𝑆(𝑅3)

𝑆𝐺12 =
𝑆(𝐺1)

𝑆(𝐺2)
𝑆𝐺13 =

𝑆(𝐺1)

𝑆(𝐺3)
𝑆𝐺23 =

𝑆(𝐺2)

𝑆(𝐺3)

𝑆𝐵12 =
𝑆(𝐵1)

𝑆(𝐵2)
𝑆𝐵13 =

𝑆(𝐵1)

𝑆(𝐵3)
𝑆𝐵23 =

𝑆(𝐵2)

𝑆(𝐵3)

𝑅 = 𝑅1 + 𝑅2 + 𝑅3

𝐺 = 𝐺1 + 𝐺2 + 𝐺3

𝐵 = 𝐵1 + 𝐵2 + 𝐵3

𝑅1 =
𝑅

1+
1

𝑆𝑅12
+

1

𝑆𝑅13

𝑅2 =
𝑅

𝑆𝑅12+1+
1

𝑆𝑅23

 𝑅3 =
𝑅

𝑆𝑅13+𝑆𝑅23+1

𝐺1 =
𝐺

1+
1

𝑆𝐺12
+

1

𝑆𝐺13

𝐺2 =
𝐺

𝑆𝐺12+1+
1

𝑆𝐺23

 𝐺3 =
𝐺

𝑆𝐺13+𝑆𝐺23+1

𝐵1 =
𝐵

1+
1

𝑆𝐵12
+

1

𝑆𝐵13

𝐵2 =
𝐵

𝑆𝐵12+1+
1

𝑆𝐵23

 𝐵3 =
𝐵

𝑆𝐵13+𝑆𝐵23+1

𝑅′ = 𝑘1 ∙ 𝑅1 + 𝑘2 ∙ 𝑅2 + 𝑘3 ∙ 𝑅3

𝐺′ = 𝑘1 ∙ 𝐺1 + 𝑘2 ∙ 𝐺2 + 𝑘3 ∙ 𝐺3

𝐵′ = 𝑘1 ∙ 𝐵1 + 𝑘2 ∙ 𝐵2 + 𝑘3 ∙ 𝐵3

𝑅′ 𝐺′ 𝐵′ 𝑘1 𝑘2 𝑘3



𝑘1 =
𝐵′𝐺3𝑅2 − 𝐵3𝐺′𝑅2 − 𝐵′𝐺2𝑅3 + 𝐵2𝐺′𝑅3 + 𝐵3𝐺2𝑅′ − 𝐵2𝐺3𝑅′

𝐵3𝐺2𝑅1 − 𝐵2𝐺3𝑅1 − 𝐵3𝐺1𝑅2 + 𝐵1𝐺3𝑅2 + 𝐵2𝐺1𝑅3 − 𝐵1𝐺2𝑅3

𝑘2 =
−𝐵′𝐺3𝑅1 + 𝐵3𝐺′𝑅1 + 𝐵′𝐺1𝑅3 − 𝐵1𝐺′𝑅3 − 𝐵3𝐺1𝑅′ + 𝐵1𝐺3𝑅′

𝐵3𝐺2𝑅1 − 𝐵2𝐺3𝑅1 − 𝐵3𝐺1𝑅2 + 𝐵1𝐺3𝑅2 + 𝐵2𝐺1𝑅3 − 𝐵1𝐺2𝑅3

𝑘3 =
𝐵′𝐺2𝑅1 − 𝐵2𝐺′𝑅1 − 𝐵′𝐺1𝑅2 + 𝐵1𝐺′𝑅2 + 𝐵2𝐺1𝑅′ − 𝐵1𝐺2𝑅′

𝐵3𝐺2𝑅1 − 𝐵2𝐺3𝑅1 − 𝐵3𝐺1𝑅2 + 𝐵1𝐺3𝑅2 + 𝐵2𝐺1𝑅3 − 𝐵1𝐺2𝑅3

 

𝑐𝑀𝑒𝑙 ∙ 𝜀𝑀𝑒𝑙(𝜆) + 𝑐𝑂𝑘𝑠 ∙ 𝜀𝑂𝑘𝑠(𝜆) + 𝑐𝐷𝑒𝑜𝑘𝑠 ∙ 𝜀𝐷𝑒𝑜𝑘𝑠(𝜆) =
ln(

𝐼0(𝜆)

𝐼(𝜆)
)

2,303∙𝑙(𝜆)

𝑀𝑒𝑙 𝑂𝑘𝑠 𝐷𝑒𝑜𝑘𝑠 𝜀

𝑐 𝐼0

𝐼

𝑙



𝑧

𝑐𝑀𝑒𝑙 ∙ 𝜀𝑀𝑒𝑙(𝜆) ∙ 𝑒𝑑(𝜆) + (𝑐𝑂𝑘𝑠 ∙ 𝜀𝑂𝑘𝑠(𝜆) + 𝑐𝐷𝑒𝑜𝑘𝑠 ∙

𝜀𝐷𝑒𝑜𝑘𝑠(𝜆)) ∙ (1 − 𝑒𝑑(𝜆)) + 𝑧(𝜆) =
ln(

𝐼0(𝜆)

𝐼(𝜆)
)

2,303∙𝑙(𝜆)

𝑧 = 0,01 ∙ (1 − 𝑘) 𝑘 = 𝐼/𝐼0

𝑒𝑑 𝑒𝑑 ∈ [0,1]

𝜇𝑒𝑓 = √3𝜇𝑎(𝜇𝑎 + 𝜇𝑠
′ )

𝑐𝑀𝑒𝑙 ∙ 𝜀𝑀𝑒𝑙(𝜆) ∙ √1 +
𝜇𝑠1

′ (𝜆)

𝜇𝑎1
(𝜆)

∙ 𝑙1(𝜆) + (𝑐𝑂𝑘𝑠 ∙ 𝜀𝑂𝑘𝑠(𝜆) +

𝑐𝐷𝑒𝑜𝑘𝑠 ∙ 𝜀𝐷𝑒𝑜𝑘𝑠(𝜆)) ∙ √1 +
𝜇𝑠2

′ (𝜆)

𝜇𝑎2
(𝜆)

∙ 𝑙2(𝜆) =
ln(

𝐼0(𝜆)

𝐼(𝜆)
)

√3∙2,303

𝜇𝑠′ 𝜇𝑎

𝑐𝑀𝑒𝑙 ∙ 𝜀𝑀𝑒𝑙(𝜆) ∙ √1 +
𝜇𝑠1

′ (𝜆)

𝜇𝑎1
(𝜆)

∙ 𝑙1(𝜆) + (𝑐𝑂𝑘𝑠 ∙ 𝜀𝑂𝑘𝑠(𝜆) +

𝑐𝐷𝑒𝑜𝑘𝑠 ∙ 𝜀𝐷𝑒𝑜𝑘𝑠(𝜆)) ∙ 𝐵(𝜆) =
ln(

𝐼0(𝜆)∙𝑁𝑛

𝐼(𝜆)
)

√3∙4,606

𝐵(𝜆) = ∑ √1 +
𝜇𝑠𝑛

′ (𝜆)

𝜇𝑎𝑛
(𝜆)

5
𝑛=2 ∙ 𝑙𝑛(𝜆) 𝑁𝑛



𝑐𝑀𝑒𝑙 ∙ 𝜀𝑀𝑒𝑙(𝜆) + 𝑐𝑂𝑘𝑠 ∙ 𝜀𝑂𝑘𝑠(𝜆) + 𝑐𝐷𝑒𝑜𝑘𝑠 ∙ 𝜀𝐷𝑒𝑜𝑘𝑠(𝜆) +

𝑐𝐵𝑖𝑙 ∙ 𝜀𝐵𝑖𝑙(𝜆) =
ln(

𝐼0(𝜆)

𝐼(𝜆)
)

2,303∙𝑙(𝜆)

𝐵𝑖𝑙

𝑐𝑀𝑒𝑙 ∙ 𝜀𝑀𝑒𝑙(𝜆) + 𝑐𝑂𝑘𝑠 ∙ 𝜀𝑂𝑘𝑠(𝜆) + 𝑐𝐷𝑒𝑜𝑘𝑠 ∙ 𝜀𝐷𝑒𝑜𝑘𝑠(𝜆) +

𝑐𝐵𝑖𝑙 ∙ 𝜀𝐵𝑖𝑙(𝜆) + 𝑐𝐿𝑖𝑝 ∙ 𝜀𝐿𝑖𝑝(𝜆) =
ln(

𝐼0(𝜆)

𝐼(𝜆)
)

2,303∙𝑙(𝜆)

𝐿𝑖𝑝

𝜀 𝜀
𝜀 𝜀

𝜀



 

𝑐𝐻𝑏 = 307𝜇𝑀

𝑨𝒈 𝑰𝑳

𝑯𝒃



𝑐 𝜀

𝑐 =
ln(

𝐼0
𝐼

)

𝑙∙𝜀∙2,303



𝜀 =
ln(

𝐼0
𝐼

)

𝑙∙𝑐∙2,303

𝐼0

𝐼

𝑙

𝑐𝐻𝑏 = 1 % 𝑐𝐻𝑏 = 2 %
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𝒄𝑯𝒃 = 𝟔 𝝁𝑴
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𝒄𝑯𝒃 = 𝟑𝟎𝟕 𝝁𝑴
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