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у = 𝑠𝑖𝑛 х у = 𝑐𝑜𝑠 х у = 𝑡𝑔𝑥 у =

𝑥𝑟 r у = 𝑒х у = ах у = 𝑙𝑛𝑥 у = 𝑙𝑜𝑔𝑎𝑥 у = 𝑥∝ α

• 

• 

• 

𝐴𝐵𝐶𝐷𝐴1
′ 𝐵1

′ 𝐶1
′𝐷1

′

АВ = а ∠𝐵𝐶1
′𝐷 =∝

𝑎 = 6,4 ∝= 58°
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𝑠𝑖𝑛 ∝ ∝ ) 0,785 ≈ 0,785

𝑠𝑖𝑛 0,785 = 0,706825181

𝑡 = 10−9

∝= 0,785

∝≈ 0,785 𝑠𝑖𝑛 0,785 ≈ 0,706825181
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у = 𝑠𝑖𝑛𝑥

у = f(x)

х = x_0 ϵ (a; b).

δ х_1=х_0-δ х_2=х_0+δ

[a; b]

f(х0 − 𝛿) = m, і f(х0 + 𝛿) = M

M = 𝑓(𝑥)

𝑓(𝑥0) ≈
𝑀+𝑚

2

ℎ =
𝑀−𝑚

2

у = 𝑥𝑟

 у = 𝑠𝑖𝑛 х у = 𝑐𝑜𝑠 х у = 𝑡𝑔𝑥 у = 𝑐𝑡𝑔𝑥 у = 𝑎𝑟𝑐𝑠𝑖𝑛𝑥 у = 𝑎𝑟𝑐𝑐𝑜𝑠𝑥 у =

𝑎𝑟𝑐𝑡𝑔𝑥 у = 𝑎𝑟𝑐𝑐𝑡𝑔𝑥 у = 𝑒х у = ах у = 𝑙𝑛𝑥 у = 𝑙𝑜𝑔𝑎𝑥 𝑦 = 𝑙𝑔𝑥 , у = 𝑥∝ α

√х
8

х ≈ 2,44
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√2,448 = 2,440,125 = 1,11795347 … 𝑡 = 10−8

√2,448 ≈ 1,11795347

х ≈ 2,44

ℎ = 0,005 2,435 < 2,44 < 2,445

у = √х
8

[0; +∞)

𝑚 = √2,435
8

= 2,4350,125 ≈ 1,117 66685

𝑀 = √2,445
8

= 2,4450,125 ≈ 1,118 23957

√2,448  𝜖 [1,117; 1,119]

√2,448 ≈
1,117+1,119

2
= 1,118 ℎ =

1,119−1,117

2
= 0,001

√2,448 = 1,118 ± 0,001 √2,448 = 1,118

≈ 1,117 95347 ≈ 1,118

√3,147

3,14

1

7

0,142 <
1

7
< 0,143 3,14

(3,14)0,142 < √3,147 < (3,14)0,143 

(3,14)0,142 = 1,17 642436 … 

(3,14)0,143 = 1,17 777123 … 

𝑚 =

1,176, 𝑀 = 1,178. √3,147 ≈
1,178+1,176

2
ℎ =

1,178−1,176

2

√3,147 = 1,177 ± 0,001 √3,147 ≈ 1,177

√3,147 ≈ 1,177
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у = х𝑟 𝑥 ≈ 2,3, 𝑟 ≈ 0,35

2,25 < 𝑥 < 2,35 0,345 < 𝑟 < 0,355 𝑦 = 𝑥𝑟

2,250,345 = 1,3 2282675 … (!)            2,350,345 = 1,3 4282189 … (!) 

2,250,355 = 1,3 3359757 … (!)            2,350,355 = 1,3 5434432 … (!) 

2,350,355 2,250,345

𝑚 = 1,32, 𝑀 = 1,36

2,30,35 ≈
1,32+1,36

2
= 1,34 ℎ⬚ =

1,36−1,32

2
= 0,02 2,30,35 =

1,34 ± 0,02 2,30,35 ≈ 1,3

2,30,35 ≈ 1,3

у = lg 𝑥 𝑥 ≈ 5,243

у = lg 𝑥

𝑥𝜖[5,2425;  5,2435]

lg 5,2425 = 0,719538439 …

lg 5,2435 = 0,719621272 …

𝑚 з недостачею і маємо 𝑚 = 0,7195

𝑀 з надлишком і маємо M = 0,7197

lg 5,243 ≈
0,7195+0,7197

2
= 0,7196 ℎ =

0,7197−0,7195

2
= 0,0001

lg 5,243 = 0,7196 ± 0,0001 lg 5,243 ≈ 0,7196
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∆АВС а ≈ 36 с ≈  52 

𝛽 ≈ 48°

𝑏 = √𝑎2 + 𝑐2 − 2𝑎𝑐 cos 𝛽

cos 𝛽

𝑐𝑜𝑠48° 𝛽 47° < 𝛽 <

49° 1°

𝑐𝑜𝑠47° ≈ 0,68199836 …  𝑐𝑜𝑠49° ≈ 0,656059029 …

[0°;  90°] у = 𝑐𝑜𝑠х М =  0,69

𝑐𝑜𝑠48° ≈
0,69+0,65

2
= 0,67 ℎ =

0,69−0,65

2
= 0,02

𝑐𝑜𝑠480 = 0,67 ± 0,02 

𝑐𝑜𝑠48° ≈ 0,67

𝑏 =  √362 + 522 − 2 ∙ 36 ∙ 52 ∙ 0,67 = √1296 + 2704 − 2508,48 =

= √1491,5 = 38,619943 ≈ 38

𝑏 ≈ 38

𝑙 = 𝑙0(1 + 𝑝)𝑡

𝑙0

10(1 + 𝑝)30 = 100
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(1 + 𝑝)30 = 10

1

30
р = √10

30
− 1

у = √х
30 1

30
= 0,03333 … 0,033 <

1

30
< 0,034

100,033 = 1,07894672 … = 1,07; 100,034 = 1,08143395 … 𝑀 = 1,09

√10
30

≈
1,09+1,07

2
= 1,08

√10
30

= 1,08 ± 0,01 √10
30

≈ 1,08

р = √10
30

− 1 ≈ 0,08 ≈ 8 %

≈ 8 %

(1 + р)30 = 10

30𝑙𝑔(1 + р)⬚ = 1 𝑙𝑔(1 + р)⬚ =
1

30

8 %

𝑚 ≈ 2,0

𝑙 ≈ 1,2

Т ≈ 3,2 ∝≈ 25°

𝑞 = 𝑙 ∙ sin 𝛼 ∙ √4𝜋𝜀0𝑚 (𝑔 ∙ 𝑡𝑔𝛼 −
4𝜋2

𝑇2 𝑙 ∙ 𝑠𝑖𝑛𝛼) 𝑔 = 9,8 м/с2

𝜀0 = 8,85 ∙ 10−12  
Кл2

Н∙м2

 𝑡𝑔 ∝ 𝑠𝑖𝑛 ∝ ∝≈ 25°

∝

24° <∝< 26°

𝑡𝑔24° = 0,445228685 … 𝑚1 = 0,44, 𝑀1 = 0,49

𝑡𝑔26° = 0,487732589 …  𝑡𝑔25° ≈ 0,465 ℎ1 = 0,025

𝑠𝑖𝑛24° = 0,406736643 … 𝑚2 = 0,40, 𝑀2 = 0,44

𝑠𝑖𝑛26° = 0,438371147 …  𝑠𝑖𝑛25° ≈ 0,42 ℎ2 = 0,02

𝑡𝑔25° ≈ 0,46 𝑠𝑖𝑛25° ≈ 0,42

𝑔 ∙ 𝑡𝑔 ∝= 9,8 ∙ 0,46 = 4,508 ≈ 4,51

4𝜋2

𝑇2 ∙ 𝑙 ∙ 𝑠𝑖𝑛 ∝=
4∙3,142

3,22 ∙ 1,2 ∙ 0,42 = 1,94110875 ≈ 1,94

 𝑔𝑡𝑔 ∝ −
4𝜋2

𝑇2 ∙ 𝑙 ∙ 𝑠𝑖𝑛 ∝≈ 4,51 − 1,94 = 2,57

𝑚⬚ = 2 ∙ 10−4
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 √4𝜋⬚𝜀0 ∙ 𝑚 ∙ 2,57 = √4 ∙ 3,14⬚ ∙ 2 ∙ 10−4 ∙ 8,85 ∙ 10−12
⬚ ∙ 2,57 ≈ 23,9 ∙ 10−8

 𝑞 = 𝑙 ∙ 𝑠𝑖𝑛 ∝∙ 23,9 ∙ 10−8 ≈ 1,2 ∙ 0,42 ∙ 23,9 ∙ 10−8 ≈ 12 ∙ 10−8

𝑞 = 12 ∙ 10−8

𝑚(𝑡) = (1 + 0,03)𝑡 = 1,03𝑡

∆𝑥

𝑓(𝑥) ≈ 𝑓(𝑥0) + 𝑓′(𝑥0) ∙ ∆𝑥

𝑥0 = 1 ∆𝑥 = 0,03

𝑓(𝑥0) = 𝑥0

1

6 = 1 𝑓′(𝑥0) =
1

6
∙ 𝑥

−5

6 =
1

6

(1 + 0,03)
1

6 ≈ 1 +
1

6
∙ 0,03 ≈ 1,005

1,005

𝑣0 ∝

ℎ𝑚𝑎𝑥

 

60°
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𝑣𝑥 = 𝑣0𝑥 = 𝑣0𝑐𝑜𝑠 𝑎

𝑣𝑥 = 𝑣

 𝑊 =
𝑚𝑣0

2

2
+ 𝑚𝑔ℎ0 =

𝑚𝑣0
2

2
 𝑊 =

𝑚𝑣0
2

2
+ 𝑚𝑔ℎ𝑚𝑎𝑥 =

𝑚𝑣0
2𝑐𝑜𝑠2∝

2
+ 𝑚𝑔ℎ𝑚𝑎𝑥

 𝑊 =
𝑚𝑣1

2

2
+ 𝑚𝑔ℎ1

𝑚𝑣0
2

2
=

𝑚𝑣0
2𝑐𝑜𝑠2∝

2
+ 𝑚𝑔ℎ𝑚𝑎𝑥

𝑚𝑣0
2

2
=

𝑚𝑣1
2

2
+ 𝑚𝑔ℎ1

 ℎ𝑚𝑎𝑥

𝑣0
2 = 𝑣0

2𝑐𝑜𝑠2 ∝ +2𝑔ℎ𝑚𝑎𝑥 ⇒ 2𝑔ℎ𝑚𝑎𝑥 = 𝑣0
2 − 𝑣0

2𝑐𝑜𝑠2 ∝⇒ ℎ𝑚𝑎𝑥 =
𝑣0

2𝑠𝑖𝑛2 ∝

2𝑞
 (1)

𝑙 = 𝑣0𝑐𝑜𝑠 ∝∙ 2𝑡 ℎ𝑚𝑎𝑥

𝑡 =
𝑣0𝑠𝑖𝑛∝

𝑞

l = 𝑣0cos ∝∙ 2 ∙
𝑣0𝑠𝑖𝑛∝

𝑞
=

𝑣0
2𝑠𝑖𝑛2∝

𝑞
⇒ l =

𝑣0
2𝑠𝑖𝑛2∝

𝑞

𝑣0

𝑠𝑖𝑛2 ∝= 1

2 ∝= 90° ∝= 45°

45°

𝑣0 = 325 м/с 𝑞 = 9,8 м/с 60°

ℎ𝑚𝑎𝑥 =
325⬚

2 𝑠𝑖𝑛2600

2∙9,8
=

105 625∙0,75

19,6
= 4041,7726 ≈ 4042 (м)

𝑙 =
325⬚

2 𝑠𝑖𝑛⬚1200

2∙9,8
≈

105 625∙0,866

9,8
≈ 9334 (м)

ℎ𝑚𝑎𝑥 =
𝑣0

2𝑠𝑖𝑛2∝

2∙𝑞
𝑙 =

𝑣0
2𝑠𝑖𝑛⬚2∝

𝑞
ℎ𝑚𝑎𝑥 ≈ 4042 м 𝑙 = 9334 м
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