
𝑦(𝑟) = 𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) + (𝑟 − 𝑟1) tan (30°)

∫ 𝑦1(𝑟)

𝑟𝑣𝑠

𝑟1

 
𝑑𝑟

𝑟
= (𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln

𝑟𝑣𝑠

𝑟1
+ tan (30°) (𝑟𝑣𝑠 − 𝑟1)

𝑆1 = 0,5 (2 𝑦1 − tan (30°) (𝑟𝑣𝑠 − 𝑟1)) (𝑟𝑣𝑠 − 𝑟1)

𝑦2(𝑟) = 𝑦2 − (𝑟 − 𝑟𝑣𝑠) 
𝑦2

𝑅𝑆 + 𝑅 − 𝑟𝑣𝑠

∫ 𝑦2(𝑟)

𝑅𝑆+𝑅

𝑟𝑣𝑠

 
𝑑𝑟

𝑟
= (𝑦2 +

𝑦2 𝑟𝑣𝑠

𝑅𝑆 + 𝑅 − 𝑟𝑣𝑠
) 𝑙𝑛

𝑅𝑆 + 𝑅

𝑟𝑣𝑠
− 𝑦2

𝑆2 = 0,5 (𝑅𝑆 − 𝑅 + 𝑟𝑣𝑠) 𝑦2



𝑦3(𝑟) = 𝑦1 − 𝑦2

∫ 𝑦3(𝑟)

𝑅𝑆+𝑅

𝑟𝑣𝑠

 
𝑑𝑟

𝑟
= (𝑦1 − 𝑦2) 𝑙𝑛

𝑅𝑆 + 𝑅

𝑟𝑣𝑠

𝑆3 = (𝑦1 − 𝑦𝑠) (𝑅𝑆 + 𝑅 − 𝑟𝑣𝑠)

𝑦4(𝑟) = √𝑅2 − (𝑅𝑆 − 𝑟)2 − 𝑦1 + 𝑦𝑠

(𝑦1 − 𝑦𝑠)2 = 𝑅2 − (𝑅𝑆 − 𝑟)2

𝑟2 − 2 𝑅𝑆 𝑟 + (𝑦1 − 𝑦𝑠)2 + 𝑅𝑆
2 − 𝑅2 = 0

𝑂𝑃1,2 = 𝑅𝑆 ± 0,5 √4 𝑅𝑆
2 − 4 ((𝑦1 − 𝑦𝑠)2 + 𝑅𝑆

2 − 𝑅2)

∫ 𝑦4(𝑟)

𝑂𝑃2

𝑂𝑃1

 
𝑑𝑟

𝑟

𝑆4 = 𝑅2  acos
𝑦1 − 𝑦𝑠

𝑅
− √𝑅2 − (𝑦1 − 𝑦𝑠)2 (𝑦1 − 𝑦𝑠)

𝑦5(𝑟) = 𝑦𝑠 − 𝑦2

∫ 𝑦5(𝑟)

𝑅𝑆+𝑅

𝑟𝑣𝑠

 
𝑑𝑟

𝑟
= (𝑦𝑠 − 𝑦2) 𝑙𝑛

𝑅𝑆 + 𝑅

𝑟𝑣𝑠

𝑆5 = (𝑦𝑠 − 𝑦2) (𝑅𝑆 + 𝑅 − 𝑟𝑣𝑠)



𝑦(𝑟) = 𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) + (𝑟 − 𝑟1) tan (30°)

∫ 𝑦1(𝑟)

𝑟2

𝑟1

 
𝑑𝑟

𝑟
= (𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln

𝑟2

𝑟1
+ tan (30°) (𝑟2 − 𝑟1)

𝑆1 = 0,5 (2 𝑦1 − tan(30°) (𝑟𝑣𝑠 − 𝑟1) − (𝑟𝑣𝑠 − 𝑟2) tan (30°)) (𝑟2 − 𝑟1)

𝑦2(𝑟) = 𝑦1(𝑟) − (𝑦1 − 𝑦𝑠 − 𝑅𝑆) = 𝑦𝑠 + 𝑅𝑆 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) + (𝑟 − 𝑟1) tan (30°)

∫ 𝑦2(𝑟)

𝑅𝑆

𝑟2

 
𝑑𝑟

𝑟
= (𝑦𝑠 + 𝑅𝑆 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln

𝑅𝑆

𝑟2
+ tan (30°) (𝑅𝑆 − 𝑟2)

𝑆2 = 0,5 (2 𝑦1 − [𝑟𝑣𝑠 − 𝑟2] tan(30°) − [𝑟𝑣𝑠 − 𝑅𝑆] tan(30°) + 2 [𝑦𝑠 + 𝑅 − 𝑦1]) (𝑅𝑆 − 𝑟2)

𝑦3(𝑟) = 𝑦1(𝑟) − (𝑦1 − 𝑦𝑠) = 𝑦𝑠 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) + (𝑟 − 𝑟1) tan (30°)

∫ 𝑦3(𝑟)

𝑟𝑣𝑠

𝑅𝑆

 
𝑑𝑟

𝑟
= (𝑦𝑠 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln

𝑟𝑣𝑠

𝑅𝑆
+ tan (30°) (𝑟𝑣𝑠 − 𝑅𝑆)



𝑆3 = 0,5 [2 𝑦𝑠 − (𝑟𝑣𝑠 − 𝑅𝑆) tan(30°)] [𝑟𝑣𝑠 − 𝑅𝑆]

𝑦4(𝑟) = 𝑦2 − (𝑟 − 𝑟𝑣𝑠) 
𝑦2

𝑅𝑆 + 𝑅 − 𝑟𝑣𝑠

∫ 𝑦4(𝑟)

𝑅𝑆+𝑅

𝑟𝑣𝑠

 
𝑑𝑟

𝑟
= (𝑦2 +

𝑦2 𝑟𝑣𝑠

𝑅𝑆 + 𝑅 − 𝑟𝑣𝑠
) 𝑙𝑛

𝑅𝑆 + 𝑅

𝑟𝑣𝑠
− 𝑦2

𝑆4 = 0,5 (𝑅𝑆 + 𝑅 − 𝑟𝑣𝑠) 𝑦2

𝑦5(𝑟) = √𝑅2 − (𝑅𝑆 − 𝑟)2

∫ 𝑦5(𝑟)

𝑅𝑆+𝑅

𝑅𝑆

 
𝑑𝑟

𝑟

𝑆5 =
𝜋 𝑅2

4

𝑦6(𝑟) = 𝑦𝑠 − 𝑦2

∫ 𝑦6(𝑟)

𝑅𝑆+𝑅

𝑟𝑣𝑠

 
𝑑𝑟

𝑟
= (𝑦𝑠 − 𝑦2) 𝑙𝑛

𝑅𝑆 + 𝑅

𝑟𝑣𝑠

𝑆6 = (𝑦𝑠 − 𝑦2) (𝑅𝑆 + 𝑅 − 𝑟𝑣𝑠)



𝐷 = 74,5 𝑚𝑚

𝑍 = 76,4 𝑚𝑚

𝑛𝑚𝑎𝑥 = 5500 
1

𝑚𝑖𝑛

𝑐𝑠 = 2 𝑛𝑚𝑎𝑥 𝑍 = 14,007 
𝑚

𝑠

𝑐𝑘𝑠 = 80 
𝑚

𝑠

𝑘𝑝 = 0,9

𝑑𝑠 = 𝐷 √
𝑐𝑠

𝑐𝑠

𝑆𝑣 =
𝜋 𝑑𝑠

2

4
= 763,216 𝑚𝑚2

𝑆𝑣𝑠 =
𝑆𝑣

2
= 381,608 𝑚𝑚2

𝑆1 = 𝑆𝑣𝑠 𝑘𝑝 = 343,447 𝑚𝑚2

𝜑𝑐 = 360°

𝜑 = 330°; 300°; 270°; 240°; 210°; 180°; 150°; 120°; 90°

𝑆𝑖 =
𝜑

𝜑𝑐
 𝑆1 = 314,826 𝑚𝑚2;  286,206 𝑚𝑚2; 257,585 𝑚𝑚2;  228,965 𝑚𝑚2;

200,344 𝑚𝑚2; 171,724 𝑚𝑚2; 143,103 𝑚𝑚2;  114,482 𝑚𝑚2;  85,862 𝑚𝑚2

𝑘𝑧 = 0,5

𝑣č = 2

𝐼𝑛 =
2,5 𝑘𝑧 𝑍

𝑣č
= 47,75 𝑚𝑚

𝑟1 = 2,6 𝑚𝑚

𝑟21 = 18 𝑚𝑚

𝑟𝑣𝑠 = 12,75

𝑦 = 25 𝑚𝑚

𝑛 = 12



𝑠𝑟 =
𝑟21−𝑟𝑣𝑠

𝑛
= 0,438 𝑚𝑚

𝑠𝑦 =
𝑦

𝑛
= 2,083 𝑚𝑚 =̃ 2,1 𝑚𝑚

𝑦2 = 3 𝑚𝑚

𝑠𝑦2 =
𝑦2

𝑛
= 0,25 𝑚𝑚

𝛼 = 30°

𝑦1 = 14 𝑚𝑚

𝐼𝑡1 = ∫
𝑦

𝑟
 𝑑𝑟

𝑟21

𝑟11
= 48,372 𝑚𝑚

𝑅𝑘 = 7,6 𝑚𝑚

𝑅𝑠 = 𝑟21 − 𝑅𝑘 = 10,4 𝑚𝑚

𝑦𝑠 = 𝑦 − 𝑅𝑘 = 17,4 𝑚𝑚

𝐼11 = (𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln
𝑅𝑆−𝑅𝑘

𝑟1
+ tan(30°) (𝑅𝑆 − 𝑅𝑘 − 𝑟1) =

0,607 𝑚𝑚

𝐼21 = (𝑦𝑠 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln
𝑟𝑣𝑠

𝑅𝑆−𝑅
+ tan(30°) (𝑟𝑣𝑠 − 𝑅𝑆 + 𝑅𝑘) =

20,963 𝑚𝑚

𝐼31 = (𝑦2 +
𝑦2 𝑟𝑣𝑠

𝑅𝑆+𝑅𝑘−𝑟𝑣𝑠
) 𝑙𝑛

𝑅𝑆+𝑅𝑘

𝑟𝑣𝑠
− 𝑦2 = 0,547 𝑚𝑚

𝐼41 = ∫ √𝑅𝑘
2 − (𝑅𝑆 − 𝑟)2𝑅𝑆+𝑅𝑘

𝑅𝑆−𝑅𝑘
 
𝑑𝑟

𝑟
= 16,637

𝐼51 = (𝑦𝑠 − 𝑦2) 𝑙𝑛
𝑅𝑆+𝑅𝑘

𝑟𝑣𝑠
= 4,966 𝑚𝑚

𝐼𝑠1 = 𝐼11 + 𝐼21 + 𝐼31 + 𝐼41 + 𝐼51 = 43,72 𝑚𝑚

𝐼𝑑𝑖𝑓1 =
𝐼𝑡1−𝐼𝑠1

𝐼𝑡1
= 9,617 %

𝑆11 = 0,5 (2 [𝑦1 − (𝑟𝑣𝑠 − 𝑟1) tan(30°)] + [𝑅𝑆 − 𝑅𝑘 − 𝑟1] tan(30°)) (𝑅𝑆 − 𝑅 − 𝑟1) =

1,64 𝑚𝑚2

𝑆21 = 0,5 [2 𝑦𝑠 − tan(30°) (𝑟𝑣𝑠 − 𝑅𝑆 + 𝑅)] (𝑟𝑣𝑠 − 𝑅𝑆 + 𝑅𝑘) = 144,55  𝑚𝑚2

𝑆31 = 0,5 𝑦2 (𝑅𝑆 + 𝑅𝑘 − 𝑟𝑣𝑠) = 7,875  𝑚𝑚2

𝑆41 =
𝜋 𝑅𝑘

2

2
= 90,729  𝑚𝑚2

𝑆51 = (𝑦𝑠 − 𝑦2) (𝑅𝑆 + 𝑅𝑘 − 𝑟𝑣𝑠) = 75,6  𝑚𝑚2

𝑆𝑐1 = 𝑆11 + 𝑆21 + 𝑆31 + 𝑆41 + 𝑆51 = 320,394 𝑚𝑚2



𝑆𝑑𝑖𝑓1 =
𝑆1−𝑆𝑐1

𝑆1
= 6,712 %

𝑟22 = 𝑟21 − 𝑠𝑟 = 17,563 𝑚𝑚

𝑦𝑝2 = 𝑦 − 𝑠𝑦 = 22,9 𝑚𝑚

𝐼𝑡2 = ∫
𝑦𝑝2

𝑟
 𝑑𝑟

𝑟22

𝑟11

= 43,745 𝑚𝑚

𝑅𝑘2 = 7,2 𝑚𝑚

𝑅𝑠2 = 𝑟22 − 𝑅𝑘2 = 10,363 𝑚𝑚

𝑦𝑠2 = 𝑦𝑝2 − 𝑅𝑘2 = 15,7 𝑚𝑚

𝑦22 = 𝑦2 − 𝑠𝑦2 = 2,75 𝑚𝑚

𝐼12 = (𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln
𝑅𝑆2−𝑅𝑘2

𝑟1
+ tan(30°) (𝑅𝑆2 − 𝑅𝑘2 −

𝑟1) = 1,625 𝑚𝑚

𝐼22 = (𝑦𝑠2 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln
𝑟𝑣𝑠

𝑅𝑆2−𝑅𝑘2
+ tan(30°) (𝑟𝑣𝑠 − 𝑅𝑆2 +

𝑅𝑘2) = 17,161 𝑚𝑚

𝐼32 = (𝑦22 +
𝑦22 𝑟𝑣𝑠

𝑅𝑆2+𝑅𝑘2−𝑟𝑣𝑠
) 𝑙𝑛

𝑅𝑆2+𝑅𝑘2

𝑟𝑣𝑠
− 𝑦22 = 0,464 𝑚𝑚

𝐼42 = ∫ √𝑅𝑘2
2 − (𝑅𝑆2 − 𝑟)2𝑅𝑆2+𝑅𝑘2

𝑅𝑆2−𝑅𝑘2
 
𝑑𝑟

𝑟
= 14,474 𝑚𝑚

𝐼52 = (𝑦𝑠2 − 𝑦22) 𝑙𝑛
𝑅𝑆2+𝑅𝑘2

𝑟𝑣𝑠
= 4,147 𝑚𝑚

𝐼𝑠2 = 𝐼12 + 𝐼22 + 𝐼32 + 𝐼42 + 𝐼52 = 37,871 𝑚𝑚

𝐼𝑑𝑖𝑓2 =
𝐼𝑡2−𝐼𝑠2

𝐼𝑡2
= 13,428 %

𝑆12 = 0,5 (2 [𝑦1 − (𝑟𝑣𝑠 − 𝑟1) tan(30°)] + [𝑅𝑆2 − 𝑅𝑘2 − 𝑟1] tan(30°)) (𝑅𝑆2 − 𝑅𝑘2 −

𝑟1) = 4,67 𝑚𝑚2

𝑆22 = 0,5 [2 𝑦𝑠2 − tan(30°) (𝑟𝑣𝑠 − 𝑅𝑆2 + 𝑅𝑘2)] (𝑟𝑣𝑠 − 𝑅𝑆2 + 𝑅𝑘2) = 123,989  𝑚𝑚2

𝑆32 = 0,5 𝑦22 (𝑅𝑆2 + 𝑅𝑘2 − 𝑟𝑣𝑠) = 6,617  𝑚𝑚2

𝑆42 =
𝜋 𝑅𝑘2

2

2
= 81,43  𝑚𝑚2

𝑆52 = (𝑦𝑠2 − 𝑦22) (𝑅𝑆2 + 𝑅𝑘2 − 𝑟𝑣𝑠) = 63,322  𝑚𝑚2

𝑆𝑐2 = 𝑆12 + 𝑆22 + 𝑆32 + 𝑆42 + 𝑆52 = 279,028 𝑚𝑚2



𝑆𝑑𝑖𝑓2 =
𝑆𝑡2−𝑆𝑐2

𝑆𝑡2
= 11,371 %

𝑟23 = 𝑟22 − 𝑠𝑟 = 17,125 𝑚𝑚

𝑦𝑝3 = 𝑦𝑝2 − 𝑠𝑦 = 20,8 𝑚𝑚

𝐼𝑡3 = ∫
𝑦𝑝3

𝑟
 𝑑𝑟

𝑟23

𝑟11

= 39,209 𝑚𝑚

𝑅𝑘3 = 6,8 𝑚𝑚

𝑅𝑠3 = 𝑟23 − 𝑅𝑘3 = 10,325 𝑚𝑚

𝑦𝑠3 = 𝑦𝑝3 − 𝑅𝑘3 = 14 𝑚𝑚

𝑦23 = 𝑦2 − 2 𝑠𝑦2 = 2,5 𝑚𝑚

𝐼13 = (𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln
𝑅𝑆3−𝑅𝑘3

𝑟1
+ tan(30°) (𝑅𝑆3 − 𝑅𝑘3 −

𝑟1) = 2,555 𝑚𝑚

𝐼23 = (𝑦𝑠3 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln
𝑟𝑣𝑠

𝑅𝑆3−𝑅𝑘3
+ tan(30°) (𝑟𝑣𝑠 − 𝑅𝑆3 +

𝑅𝑘3) = 13,861 𝑚𝑚

𝐼33 = (𝑦23 +
𝑦23 𝑟𝑣𝑠

𝑅𝑆3+𝑅𝑘3−𝑟𝑣𝑠
) 𝑙𝑛

𝑅𝑆3+𝑅𝑘3

𝑟𝑣𝑠
− 𝑦23 = 0,387 𝑚𝑚

𝐼43 = ∫ √𝑅𝑘3
2 − (𝑅𝑆3 − 𝑟)2𝑅𝑆3+𝑅𝑘3

𝑅𝑆3−𝑅𝑘3
 
𝑑𝑟

𝑟
= 12,567 𝑚𝑚

𝐼53 = (𝑦𝑠3 − 𝑦23) 𝑙𝑛
𝑅𝑆3+𝑅𝑘3

𝑟𝑣𝑠
= 3,393 𝑚𝑚

𝐼𝑠3 = 𝐼13 + 𝐼23 + 𝐼33 + 𝐼43 + 𝐼53 = 32,762 𝑚𝑚

𝐼𝑑𝑖𝑓3 =
𝐼𝑡2−𝐼𝑠2

𝐼𝑡2
= 16,441 %

𝑆13 = 0,5 (2 [𝑦1 − (𝑟𝑣𝑠 − 𝑟1) tan(30°)] + [𝑅𝑆3 − 𝑅𝑘3 − 𝑟1] tan(30°)) (𝑅𝑆3 − 𝑅𝑘3 −

𝑟1) = 7,776 𝑚𝑚2

𝑆23 = 0,5 [2 𝑦𝑠2 − tan(30°) (𝑟𝑣𝑠 − 𝑅𝑆2 + 𝑅𝑘2)] (𝑟𝑣𝑠 − 𝑅𝑆2 + 𝑅𝑘2) = 104,584  𝑚𝑚2

𝑆33 = 0,5 𝑦23 (𝑅𝑆3 + 𝑅𝑘3 − 𝑟𝑣𝑠) = 5,469  𝑚𝑚2

𝑆43 =
𝜋 𝑅𝑘3

2

2
= 72,634  𝑚𝑚2

𝑆53 = (𝑦𝑠3 − 𝑦23) (𝑅𝑆3 + 𝑅𝑘3 − 𝑟𝑣𝑠) = 50,313  𝑚𝑚2

𝑆𝑐3 = 𝑆13 + 𝑆23 + 𝑆33 + 𝑆43 + 𝑆53 = 240,775 𝑚𝑚2

𝑆𝑑𝑖𝑓3 =
𝑆𝑡2−𝑆𝑐2

𝑆𝑡2
= 15,874 %



𝑟24 = 𝑟23 − 𝑠𝑟 = 16,688 𝑚𝑚

𝑦𝑝4 = 𝑦𝑝3 − 𝑠𝑦 = 18,7 𝑚𝑚

𝐼𝑡4 = ∫
𝑦𝑝4

𝑟
 𝑑𝑟

𝑟24

𝑟11

= 34,766 𝑚𝑚

𝑅𝑘4 = 6,8 𝑚𝑚

𝑅𝑠4 = 𝑟24 − 𝑅𝑘4 = 9,888 𝑚𝑚

𝑦𝑠4 = 𝑦𝑝4 − 𝑅𝑘4 = 11,9 𝑚𝑚

𝑦24 = 𝑦3 − 3 𝑠𝑦2 = 2,25 𝑚𝑚

𝐼14 = (𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln
𝑟𝑣𝑠

𝑟1
+ tan(30°) (𝑟𝑣𝑠 − 𝑟1) =

16,416 𝑚𝑚

𝐼24 = (𝑦24 +
𝑦24 𝑟𝑣𝑠

𝑅𝑆4+𝑅𝑘4−𝑟𝑣𝑠
) 𝑙𝑛

𝑅𝑆4+𝑅𝑘4

𝑟𝑣𝑠
− 𝑦24 = 0,316 𝑚𝑚

𝐼34 = (𝑦1 − 𝑦24) ∙ 𝑙𝑛
𝑅𝑆4+𝑅𝑘4

𝑟𝑣𝑠
= 3,162 𝑚𝑚

𝐼42 = ∫ (√𝑅𝑘4
2 − (𝑅𝑆4 − 𝑟)2 − 𝑦1 + 𝑦𝑠4)

𝑅𝑆4+0,5∙√4∙𝑅𝑆4
2−4∙((𝑦1−𝑦𝑠4)2+𝑅𝑆4

2−𝑅𝑘4
2)

𝑅𝑆4−0,5∙√4∙𝑅𝑆4
2−4∙((𝑦1−𝑦𝑠4)2+𝑅𝑆4

2−𝑅𝑘4
2)

𝑑𝑟

𝑟
=

8,997 𝑚𝑚

𝐼54 = (𝑦𝑠4 − 𝑦24) 𝑙𝑛
𝑅𝑆4+𝑅𝑘4

𝑟𝑣𝑠
= 2,597 𝑚𝑚

𝐼𝑠4 = 𝐼14 + 𝐼24 + 𝐼34 + 𝐼44 + 𝐼54 = 31,488 𝑚𝑚

𝐼𝑑𝑖𝑓4 =
𝐼𝑡2−𝐼𝑠2

𝐼𝑡2
= 13,428 %

𝑆14 = 0,5 ∙ (2 ∙ 𝑦1 − tan (30°) ∙ (𝑟𝑣𝑠 − 𝑟1)) ∙ (𝑟𝑣𝑠 − 𝑟1) = 112,36 𝑚𝑚2

𝑆24 = 0,5 ∙ (𝑅𝑆4 − 𝑅𝑘4 + 𝑟𝑣𝑠) ∙ 𝑦24 = 4,43  𝑚𝑚2

𝑆34 = (𝑦1 − 𝑦𝑠4) ∙ (𝑅𝑆4 + 𝑅𝑘4 − 𝑟𝑣𝑠) = 8,269  𝑚𝑚2

𝑆44 = 𝑅𝑘4
2 ∙ acos

𝑦1−𝑦𝑠4

𝑅𝑘4
− √𝑅𝑘4

2 − (𝑦1 − 𝑦𝑠4)2 ∙ (𝑦1 − 𝑦𝑠4) = 44,534  𝑚𝑚2

𝑆54 = (𝑦𝑠4 − 𝑦24) (𝑅𝑆4 + 𝑅𝑘4 − 𝑟𝑣𝑠) = 37,997  𝑚𝑚2

𝑆𝑐4 = 𝑆14 + 𝑆24 + 𝑆34 + 𝑆44 + 𝑆54 = 207,59 𝑚𝑚2

𝑆𝑑𝑖𝑓4 =
𝑆𝑡4−𝑆𝑐4

𝑆𝑡4
= 19,409 %



𝑟25 = 𝑟24 − 𝑠𝑟 = 16,25 𝑚𝑚

𝑦𝑝5 = 𝑦𝑝4 − 𝑠𝑦 = 16,6 𝑚𝑚

𝐼𝑡5 = ∫
𝑦𝑝5

𝑟
 𝑑𝑟

𝑟25

𝑟11

= 30,421 𝑚𝑚

𝑅𝑘5 = 6,6 𝑚𝑚

𝑅𝑠5 = 𝑟25 − 𝑅𝑘5 = 9,65 𝑚𝑚

𝑦𝑠5 = 𝑦𝑝5 − 𝑅𝑘5 = 10 𝑚𝑚

𝑦25 = 𝑦2 − 4 𝑠𝑦2 = 2 𝑚𝑚

𝐼15 = (𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln
𝑟𝑣𝑠

𝑟1
+ tan(30°) (𝑟𝑣𝑠 − 𝑟1) =

16,416 𝑚𝑚

𝐼25 = (𝑦25 +
𝑦25 𝑟𝑣𝑠

𝑅𝑆5+𝑅𝑘5−𝑟𝑣𝑠
) 𝑙𝑛

𝑅𝑆5+𝑅𝑘5

𝑟𝑣𝑠
− 𝑦25 = 0,252 𝑚𝑚

𝐼35 = (𝑦1 − 𝑦25) ∙ 𝑙𝑛
𝑅𝑆5+𝑅𝑘5

𝑟𝑣𝑠
= 2,911 𝑚𝑚

𝐼45 = ∫ (√𝑅𝑘5
2 − (𝑅𝑆5 − 𝑟)2 − 𝑦1 + 𝑦𝑠5)

𝑅𝑆5+0,5∙√4∙𝑅𝑆5
2−4∙((𝑦1−𝑦𝑠5)2+𝑅𝑆5

2−𝑅𝑘5
2)

𝑅𝑆5−0,5∙√4∙𝑅𝑆5
2−4∙((𝑦1−𝑦𝑠5)2+𝑅𝑆5

2−𝑅𝑘5
2)

𝑑𝑟

𝑟
=

4,025 𝑚𝑚

𝐼55 = (𝑦𝑠5 − 𝑦25) 𝑙𝑛
𝑅𝑆5+𝑅𝑘5

𝑟𝑣𝑠
= 1,94 𝑚𝑚

𝐼𝑠5 = 𝐼15 + 𝐼25 + 𝐼35 + 𝐼45 + 𝐼55 = 25,544 𝑚𝑚

𝐼𝑑𝑖𝑓5 =
𝐼𝑡5−𝐼𝑠5

𝐼𝑡5
= 16,031 %

𝑆15 = 0,5 ∙ (2 ∙ 𝑦1 − tan (30°) ∙ (𝑟𝑣𝑠 − 𝑟1)) ∙ (𝑟𝑣𝑠 − 𝑟1) = 112,36 𝑚𝑚2

𝑆25 = 0,5 ∙ (𝑅𝑆5 − 𝑅𝑘5 + 𝑟𝑣𝑠) ∙ 𝑦25 = 3,5  𝑚𝑚2

𝑆35 = (𝑦1 − 𝑦𝑠5) ∙ (𝑅𝑆5 + 𝑅𝑘5 − 𝑟𝑣𝑠) = 14  𝑚𝑚2

𝑆45 = 𝑅𝑘5
2 ∙ acos

𝑦1−𝑦𝑠5

𝑅𝑘5
− √𝑅𝑘5

2 − (𝑦1 − 𝑦𝑠5)2 ∙ (𝑦1 − 𝑦𝑠5) = 19,063  𝑚𝑚2

𝑆55 = (𝑦𝑠5 − 𝑦25) (𝑅𝑆5 + 𝑅𝑘5 − 𝑟𝑣𝑠) = 28  𝑚𝑚2

𝑆𝑐5 = 𝑆15 + 𝑆25 + 𝑆35 + 𝑆45 + 𝑆55 = 176,923 𝑚𝑚2

𝑆𝑑𝑖𝑓5 =
𝑆𝑡5−𝑆𝑐5

𝑆𝑡5
= 22,729 %



𝑟26 = 𝑟25 − 𝑠𝑟 = 15,813 𝑚𝑚

𝑦𝑝6 = 𝑦𝑝5 − 𝑠𝑦 = 14,5 𝑚𝑚

𝐼𝑡6 = ∫
𝑦𝑝6

𝑟
 𝑑𝑟

𝑟26

𝑟11

= 26,177 𝑚𝑚

𝑅𝑘6 = 6 𝑚𝑚

𝑅𝑠6 = 𝑟26 − 𝑅𝑘6 = 9,813 𝑚𝑚

𝑦𝑠6 = 𝑦𝑝6 − 𝑅𝑘6 = 8,5 𝑚𝑚

𝑦26 = 𝑦2 − 5 𝑠𝑦2 = 1,75 𝑚𝑚

𝐼16 = (𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln
𝑟𝑣𝑠

𝑟1
+ tan(30°) (𝑟𝑣𝑠 − 𝑟1) =

16,416 𝑚𝑚

𝐼26 = (𝑦25 +
𝑦26 𝑟𝑣𝑠

𝑅𝑆6+𝑅𝑘6−𝑟𝑣𝑠
) 𝑙𝑛

𝑅𝑆6+𝑅𝑘6

𝑟𝑣𝑠
− 𝑦26 = 0,195 𝑚𝑚

𝐼36 = (𝑦1 − 𝑦26) ∙ 𝑙𝑛
𝑅𝑆6+𝑅𝑘6

𝑟𝑣𝑠
= 2,637 𝑚𝑚

𝐼46 = ∫ (√𝑅𝑘6
2 − (𝑅𝑆6 − 𝑟)2 − 𝑦1 + 𝑦𝑠6)

𝑅𝑆6+0,5∙√4∙𝑅𝑆6
2−4∙((𝑦1−𝑦𝑠6)2+𝑅𝑆6

2−𝑅𝑘6
2)

𝑅𝑆6−0,5∙√4∙𝑅𝑆6
2−4∙((𝑦1−𝑦𝑠6)2+𝑅𝑆6

2−𝑅𝑘6
2)

𝑑𝑟

𝑟
=

0,329 𝑚𝑚

𝐼56 = (𝑦𝑠6 − 𝑦26) 𝑙𝑛
𝑅𝑆6+𝑅𝑘6

𝑟𝑣𝑠
= 1,453 𝑚𝑚

𝐼𝑠6 = 𝐼16 + 𝐼26 + 𝐼36 + 𝐼46 + 𝐼56 = 21,03 𝑚𝑚

𝐼𝑑𝑖𝑓6 =
𝐼𝑡6−𝐼𝑠6

𝐼𝑡6
= 19,663 %

𝑆16 = 0,5 (2 𝑦1 − tan (30°) ∙ (𝑟𝑣𝑠 − 𝑟1)) ∙ (𝑟𝑣𝑠 − 𝑟1) = 112,36 𝑚𝑚2

𝑆26 = 0,5 ∙ (𝑅𝑆6 − 𝑅𝑘6 + 𝑟𝑣𝑠) ∙ 𝑦26 = 3,062  𝑚𝑚2

𝑆36 = (𝑦1 − 𝑦𝑠6) ∙ (𝑅𝑆6 + 𝑅𝑘6 − 𝑟𝑣𝑠) = 16,844 𝑚𝑚2

𝑆46 = 𝑅𝑘6
2 ∙ acos

𝑦1−𝑦𝑠6

𝑅𝑘6
− √𝑅𝑘6

2 − (𝑦1 − 𝑦𝑠6)2 ∙ (𝑦1 − 𝑦𝑠6) = 1,612  𝑚𝑚2

𝑆56 = (𝑦𝑠6 − 𝑦26) (𝑅𝑆6 + 𝑅𝑘6 − 𝑟𝑣𝑠) = 20,672  𝑚𝑚2

𝑆𝑐6 = 𝑆16 + 𝑆26 + 𝑆36 + 𝑆46 + 𝑆56 = 154,551 𝑚𝑚2

𝑆𝑑𝑖𝑓6 =
𝑆𝑡6−𝑆𝑐6

𝑆𝑡6
= 22,857 %



𝑟27 = 𝑟26 − 𝑠𝑟 = 15,375 𝑚𝑚

𝑟37 = 7 𝑚𝑚

𝑦𝑝7 = 𝑦𝑝6 − 𝑠𝑦 = 12,4 𝑚𝑚

𝐼𝑡7 = ∫
𝑦𝑝7

𝑟
 𝑑𝑟

𝑟27

𝑟11

= 22,038 𝑚𝑚

𝑅𝑘7 = 5,4 𝑚𝑚

𝑅𝑠7 = 𝑟27 − 𝑅𝑘7 = 9,975 𝑚𝑚

𝑦𝑠7 = 𝑦𝑝7 − 𝑅𝑘7 = 7 𝑚𝑚

𝑦27 = 𝑦2 − 6 𝑠𝑦2 = 1,5 𝑚𝑚

𝐼17 = (𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln
𝑟37

𝑟1
+ tan(30°) (𝑟37 − 𝑟1) =

9,115 𝑚𝑚

𝐼27 = (𝑦𝑠7 + 𝑅𝑆7 − (𝑟𝑣𝑠 − 𝑟1) ∙ 𝑡𝑎𝑛(30°) − 𝑟1 ∙ 𝑡𝑎𝑛(30°)) ∙ ln
𝑅𝑆7

𝑟37
+ tan (30°) ∙ (𝑅𝑆7 −

𝑟37) = 5,123 𝑚𝑚

𝐼37 = (𝑦𝑠7 − (𝑟𝑣𝑠 − 𝑟1) ∙ 𝑡𝑎𝑛(30°) − 𝑟1 ∙ 𝑡𝑎𝑛(30°)) ∙ ln
𝑟𝑣𝑠

𝑅𝑆7
+ tan (30°) ∙ (𝑟𝑣𝑠 − 𝑅𝑆7) =

1,513 𝑚𝑚

𝐼47 = (𝑦27 +
𝑦27∙𝑟𝑣𝑠

𝑅𝑆7+𝑅𝑘7−𝑟𝑣𝑠
) ∙ 𝑙𝑛

𝑅𝑆7+𝑅𝑘7

𝑟𝑣𝑠
− 𝑦27 = 0,145 𝑚𝑚

𝐼57 = ∫ √𝑅𝑘7
2 − (𝑅𝑆7 − 𝑟)2𝑅𝑆7+𝑅𝑘7

𝑅𝑆7
∙

𝑑𝑟

𝑟
= 1,268 𝑚𝑚

𝐼67 = (𝑦𝑠7 − 𝑦27) ∙ 𝑙𝑛
𝑅𝑆7 + 𝑅𝑘7

𝑟𝑣𝑠
= 1,03 𝑚𝑚

𝐼𝑠7 = 𝐼17 + 𝐼27 + 𝐼37 + 𝐼47 + 𝐼57 + 𝐼67 = 18,194 𝑚𝑚

𝐼𝑑𝑖𝑓7 =
𝐼𝑡7−𝐼𝑠7

𝐼𝑡7
= 17,44 %

𝑆17 = 0,5 ∙ (2 ∙ 𝑦1 − tan(30°) ∙ (𝑟𝑣𝑠 − 𝑟1) − (𝑟𝑣𝑠 − 𝑟27) ∙ tan (30°)) ∙ (𝑟37 − 𝑟1) =

41,404 𝑚𝑚2

𝑆27 = 0,5 ∙ (2 ∙ 𝑦1 − [𝑟𝑣𝑠 − 𝑟27] ∙ tan(30°) − [𝑟𝑣𝑠 − 𝑅𝑆7] ∙ tan(30°) + 2

∙ [𝑦𝑠7 + 𝑅𝑘7 − 𝑦1]) ∙ (𝑅𝑆7 − 𝑟37) = 29,569  𝑚𝑚2

𝑆37 = 0,5 ∙ [2 ∙ 𝑦𝑠7 − (𝑟𝑣𝑠 − 𝑅𝑆7) ∙ tan(30°)] ∙ [𝑟𝑣𝑠 − 𝑅𝑆7] = 17,202 𝑚𝑚2

𝑆47 = 0,5 ∙ (𝑅𝑆7 + 𝑅𝑘7 − 𝑟𝑣𝑠) ∙ 𝑦27 = 1,969  𝑚𝑚2

𝑆57 =
𝜋 𝑅𝑘7

2

4
= 45,804  𝑚𝑚2

𝑆67 = (𝑦𝑠7 − 𝑦27) ∙ (𝑅𝑆7 + 𝑅𝑘7 − 𝑟𝑣𝑠) = 14,437 𝑚𝑚2



𝑆𝑐7 = 𝑆17 + 𝑆27 + 𝑆37 + 𝑆47 + 𝑆57 + 𝑆67 = 150,386 𝑚𝑚2

𝑆𝑑𝑖𝑓7 =
𝑆𝑡7−𝑆𝑐7

𝑆𝑡7
= 12,426 %

𝑟28 = 𝑟27 − 𝑠𝑟 = 15,375 𝑚𝑚

𝑟38 = 6 𝑚𝑚

𝑦𝑝8 = 𝑦𝑝7 − 𝑠𝑦 = 12,4 𝑚𝑚

𝐼𝑡8 = ∫
𝑦𝑝8

𝑟
 𝑑𝑟

𝑟28

𝑟11

= 22,038 𝑚𝑚

𝑅𝑘8 = 5,4 𝑚𝑚

𝑅𝑠8 = 𝑟28 − 𝑅𝑘8 = 9,975 𝑚𝑚

𝑦𝑠8 = 𝑦𝑝8 − 𝑅𝑘8 = 5,1 𝑚𝑚

𝑦28 = 𝑦2 − 7 𝑠𝑦2 = 1,25 𝑚𝑚

𝐼18 = (𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln
𝑟38

𝑟1
+ tan(30°) (𝑟38 − 𝑟1) =

4,515 𝑚𝑚

𝐼28 = (𝑦𝑠8 + 𝑅𝑆8 − (𝑟𝑣𝑠 − 𝑟1) ∙ 𝑡𝑎𝑛(30°) − 𝑟1 ∙ 𝑡𝑎𝑛(30°)) ∙ ln
𝑅𝑆8

𝑟38
+ tan (30°) ∙ (𝑅𝑆8 −

𝑟38) = 5,778 𝑚𝑚

𝐼38 = (𝑦𝑠8 − (𝑟𝑣𝑠 − 𝑟1) ∙ 𝑡𝑎𝑛(30°) − 𝑟1 ∙ 𝑡𝑎𝑛(30°)) ∙ ln
𝑟𝑣𝑠

𝑅𝑆8
+ tan (30°) ∙ (𝑟𝑣𝑠 − 𝑅𝑆8) =

1,13 𝑚𝑚

𝐼48 = (𝑦28 +
𝑦28∙𝑟𝑣𝑠

𝑅𝑆8+𝑅𝑘8−𝑟𝑣𝑠
) ∙ 𝑙𝑛

𝑅𝑆8+𝑅𝑘8

𝑟𝑣𝑠
− 𝑦28 = 0,102 𝑚𝑚

𝐼58 = ∫ √𝑅𝑘8
2 − (𝑅𝑆8 − 𝑟)2𝑅𝑆8+𝑅𝑘8

𝑅𝑆8
∙

𝑑𝑟

𝑟
= 1,049 𝑚𝑚

𝐼68 = (𝑦𝑠8 − 𝑦28) ∙ 𝑙𝑛
𝑅𝑆8 + 𝑅𝑘8

𝑟𝑣𝑠
= 0,61 𝑚𝑚

𝐼𝑠8 = 𝐼18 + 𝐼28 + 𝐼38 + 𝐼48 + 𝐼58 + 𝐼68 = 16,183 𝑚𝑚

𝐼𝑑𝑖𝑓8 =
𝐼𝑡8−𝐼𝑠8

𝐼𝑡8
= 10,153 %

𝑆18 = 0,5 ∙ (2 ∙ 𝑦1 − tan(30°) ∙ (𝑟𝑣𝑠 − 𝑟1) − (𝑟𝑣𝑠 − 𝑟38) ∙ tan (30°)) ∙ (𝑟38 − 𝑟1) =

31,013 𝑚𝑚2

𝑆28 = 0,5 ∙ (2 ∙ 𝑦1 − [𝑟𝑣𝑠 − 𝑟38] ∙ tan(30°) − [𝑟𝑣𝑠 − 𝑅𝑆8] ∙ tan(30°) + 2

∙ [𝑦𝑠8 + 𝑅𝑘8 − 𝑦1]) ∙ (𝑅𝑆8 − 𝑟38) = 27,963  𝑚𝑚2

𝑆38 = 0,5 ∙ [2 ∙ 𝑦𝑠8 − (𝑟𝑣𝑠 − 𝑅𝑆8) ∙ tan(30°)] ∙ [𝑟𝑣𝑠 − 𝑅𝑆8] = 12,744 𝑚𝑚2

𝑆48 = 0,5 ∙ (𝑅𝑆8 + 𝑅𝑘8 − 𝑟𝑣𝑠) ∙ 𝑦28 = 1,367  𝑚𝑚2



𝑆58 =
𝜋 𝑅𝑘8

2

4
= 42,474  𝑚𝑚2

𝑆68 = (𝑦𝑠8 − 𝑦28) ∙ (𝑅𝑆8 + 𝑅𝑘8 − 𝑟𝑣𝑠) = 8,422 𝑚𝑚2

𝑆𝑐8 = 𝑆18 + 𝑆28 + 𝑆38 + 𝑆48 + 𝑆58 + 𝑆68 = 123,983 𝑚𝑚2

𝑆𝑑𝑖𝑓8 =
𝑆𝑡8−𝑆𝑐8

𝑆𝑡8
= 13,361 %

𝑟29 = 𝑟28 − 𝑠𝑟 = 14,5 𝑚𝑚

𝑟39 = 5 𝑚𝑚

𝑦𝑝9 = 𝑦𝑝8 − 𝑠𝑦 = 8,2 𝑚𝑚

𝐼𝑡9 = ∫
𝑦𝑝9

𝑟
 𝑑𝑟

𝑟29

𝑟11

= 14,093 𝑚𝑚

𝑅𝑘9 = 5,1 𝑚𝑚

𝑅𝑠9 = 𝑟29 − 𝑅𝑘9 = 9,4 𝑚𝑚

𝑦𝑠9 = 𝑦𝑝9 − 𝑅𝑘9 = 3,1 𝑚𝑚

𝑦29 = 𝑦2 − 8 𝑠𝑦2 = 1 𝑚𝑚

𝐼19 = (𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln
𝑟39

𝑟1
+ tan(30°) (𝑟39 − 𝑟1) =

5,727 𝑚𝑚

𝐼29 = (𝑦𝑠9 + 𝑅𝑆9 − (𝑟𝑣𝑠 − 𝑟1) ∙ 𝑡𝑎𝑛(30°) − 𝑟1 ∙ 𝑡𝑎𝑛(30°)) ∙ ln
𝑅𝑆9

𝑟39
+ tan (30°) ∙ (𝑅𝑆9 −

𝑟39) = 5,784 𝑚𝑚

𝐼39 = (𝑦𝑠9 − (𝑟𝑣𝑠 − 𝑟1) ∙ 𝑡𝑎𝑛(30°) − 𝑟1 ∙ 𝑡𝑎𝑛(30°)) ∙ ln
𝑟𝑣𝑠

𝑅𝑆9
+ tan (30°) ∙ (𝑟𝑣𝑠 − 𝑅𝑆9) =

0,635 𝑚𝑚

𝐼49 = (𝑦29 +
𝑦29∙𝑟𝑣𝑠

𝑅𝑆9+𝑅𝑘9−𝑟𝑣𝑠
) ∙ 𝑙𝑛

𝑅𝑆9+𝑅𝑘9

𝑟𝑣𝑠
− 𝑦29 = 0,066 𝑚𝑚

𝐼59 = ∫ √𝑅𝑘9
2 − (𝑅𝑆9 − 𝑟)2𝑅𝑆9+𝑅𝑘9

𝑅𝑆9
∙

𝑑𝑟

𝑟
= 0,852 𝑚𝑚

𝐼69 = (𝑦𝑠9 − 𝑦29) ∙ 𝑙𝑛
𝑅𝑆9 + 𝑅𝑘9

𝑟𝑣𝑠
= 0,27 𝑚𝑚

𝐼𝑠9 = 𝐼19 + 𝐼29 + 𝐼39 + 𝐼49 + 𝐼59 + 𝐼69 = 13,334 𝑚𝑚

𝐼𝑑𝑖𝑓9 =
𝐼𝑡9−𝐼𝑠9

𝐼𝑡9
= 5,385 %

𝑆19 = 0,5 ∙ (2 ∙ 𝑦1 − tan(30°) ∙ (𝑟𝑣𝑠 − 𝑟1) − (𝑟𝑣𝑠 − 𝑟39) ∙ tan (30°)) ∙ (𝑟39 − 𝑟1) =

21,199 𝑚𝑚2



𝑆29 = 0,5 ∙ (2 ∙ 𝑦1 − [𝑟𝑣𝑠 − 𝑟39] ∙ tan(30°) − [𝑟𝑣𝑠 − 𝑅𝑆9] ∙ tan(30°) + 2

∙ [𝑦𝑠9 + 𝑅𝑘9 − 𝑦1]) ∙ (𝑅𝑆9 − 𝑟39) = 21,981  𝑚𝑚2

𝑆39 = 0,5 ∙ [2 ∙ 𝑦𝑠9 − (𝑟𝑣𝑠 − 𝑅𝑆9) ∙ tan(30°)] ∙ [𝑟𝑣𝑠 − 𝑅𝑆9] = 7,145 𝑚𝑚2

𝑆49 = 0,5 ∙ (𝑅𝑆9 + 𝑅𝑘9 − 𝑟𝑣𝑠) ∙ 𝑦29 = 0,875  𝑚𝑚2

𝑆59 =
𝜋 𝑅𝑘9

2

4
= 40,856  𝑚𝑚2

𝑆69 = (𝑦𝑠9 − 𝑦29) ∙ (𝑅𝑆9 + 𝑅𝑘9 − 𝑟𝑣𝑠) = 3,675 𝑚𝑚2

𝑆𝑐9 = 𝑆19 + 𝑆29 + 𝑆39 + 𝑆49 + 𝑆59 + 𝑆69 = 95,731 𝑚𝑚2

𝑆𝑑𝑖𝑓9 =
𝑆𝑡9−𝑆𝑐9

𝑆𝑡9
= 16,379 %

𝑟210 = 𝑟29 − 𝑠𝑟 = 14,062 𝑚𝑚

𝑟310 = 4 𝑚𝑚

𝑦𝑝10 = 𝑦𝑝9 − 𝑠𝑦 = 6,1 𝑚𝑚

𝐼𝑡10 = ∫
𝑦𝑝10

𝑟
 𝑑𝑟

𝑟210

𝑟11

= 10,297 𝑚𝑚

𝑅𝑘10 = 5 𝑚𝑚

𝑅𝑠10 = 𝑟210 − 𝑅𝑘10 = 9,062 𝑚𝑚

𝑦𝑠10 = 𝑦𝑝10 − 𝑅𝑘10 = 1,1 𝑚𝑚

𝑦210 = 𝑦2 − 9 𝑠𝑦2 = 0,75 𝑚𝑚

𝐼110 = (𝑦1 − (𝑟𝑣𝑠 − 𝑟1) 𝑡𝑎𝑛(30°) − 𝑟1 𝑡𝑎𝑛(30°)) ln
𝑟310

𝑟1
+ tan(30°) (𝑟310 − 𝑟1) =

3,668 𝑚𝑚

𝐼210 = (𝑦𝑠10 + 𝑅𝑆10 − (𝑟𝑣𝑠 − 𝑟1) ∙ 𝑡𝑎𝑛(30°) − 𝑟1 ∙ 𝑡𝑎𝑛(30°)) ∙ ln
𝑅𝑆10

𝑟310
+ tan (30°) ∙

(𝑅𝑆10 − 𝑟310) = 5,214 𝑚𝑚

𝐼310 = (𝑦𝑠10 − (𝑟𝑣𝑠 − 𝑟1) ∙ 𝑡𝑎𝑛(30°) − 𝑟1 ∙ 𝑡𝑎𝑛(30°)) ∙ ln
𝑟𝑣𝑠

𝑅𝑆10
+ tan(30°) ∙ (𝑟𝑣𝑠 −

𝑅𝑆10) = −8,514 ∙ 10−3 𝑚𝑚

𝐼410 = (𝑦210 +
𝑦210∙𝑟𝑣𝑠

𝑅𝑆10+𝑅𝑘10−𝑟𝑣𝑠
) ∙ 𝑙𝑛

𝑅𝑆10+𝑅𝑘10

𝑟𝑣𝑠
− 𝑦210 = 0,037 𝑚𝑚

𝐼510 = ∫ √𝑅𝑘10
2 − (𝑅𝑆10 − 𝑟)2𝑅𝑆10+𝑅𝑘10

𝑅𝑆10
∙

𝑑𝑟

𝑟
= 0,649 𝑚𝑚

𝐼610 = (𝑦𝑠10 − 𝑦210) ∙ 𝑙𝑛
𝑅𝑆10 + 𝑅𝑘10

𝑟𝑣𝑠
= 0,034 𝑚𝑚

𝐼𝑠10 = 𝐼110 + 𝐼210 + 𝐼310 + 𝐼410 + 𝐼510 + 𝐼610 = 9,594 𝑚𝑚



𝐼𝑑𝑖𝑓10 =
𝐼𝑡10−𝐼𝑠10

𝐼𝑡10
= 6,825 %

𝑆110 = 0,5 ∙ (2 ∙ 𝑦1 − tan(30°) ∙ (𝑟𝑣𝑠 − 𝑟1) − (𝑟𝑣𝑠 − 𝑟310) ∙ tan (30°)) ∙ (𝑟310 − 𝑟1) =

11,962 𝑚𝑚2

𝑆210 = 0,5 ∙ (2 ∙ 𝑦1 − [𝑟𝑣𝑠 − 𝑟310] ∙ tan(30°) − [𝑟𝑣𝑠 − 𝑅𝑆10] ∙ tan(30°) + 2

∙ [𝑦𝑠10 + 𝑅𝑘10 − 𝑦1]) ∙ (𝑅𝑆10 − 𝑟310) = 12,705  𝑚𝑚2

𝑆310 = 0,5 ∙ [2 ∙ 𝑦𝑠10 − (𝑟𝑣𝑠 − 𝑅𝑆10) ∙ tan(30°)] ∙ [𝑟𝑣𝑠 − 𝑅𝑆10] = 0,131 𝑚𝑚2

𝑆410 = 0,5 ∙ (𝑅𝑆10 + 𝑅𝑘10 − 𝑟𝑣𝑠) ∙ 𝑦210 = 0,492  𝑚𝑚2

𝑆510 =
𝜋 𝑅𝑘10

2

4
= 39,27  𝑚𝑚2

𝑆610 = (𝑦𝑠10 − 𝑦210) ∙ (𝑅𝑆10 + 𝑅𝑘10 − 𝑟𝑣𝑠) = 0,459 𝑚𝑚2

𝑆𝑐10 = 𝑆110 + 𝑆210 + 𝑆310 + 𝑆410 + 𝑆510 + 𝑆610 = 65,019 𝑚𝑚2

𝑆𝑑𝑖𝑓10 =
𝑆𝑡10−𝑆𝑐10

𝑆𝑡10
= 24,275 %

 



 



 



 




