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Ëàáîðàòîðíàÿ ðàáîòà �6

"×èñëåííîå äèôôåðåíöèðîâàíèå è èíòåãðèðîâàíèå".

Çàäà÷à 1.

Èñïîëüçóÿ ïàêåò MathCad, âû÷èñëèòü çíà÷åíèå ïåðâîé è âòîðîé ïðîèçâîä-
íûõ ôóíêöèè f(x) â ñåðåäèíå çàäàííîãî îòðåçêà [a, b] ñ ïîìîùüþ ïîëèíîìà Ëàãðàí-
æà ñ òî÷íîñòüþ íå ìåíåå ε = 10−4. Ïîñòðîèòü ãðàôèêè ïîãðåøíîñòåé.

Ïîðÿäîê âûïîëíåíèÿ çàäà÷è 1:

1.Çàäàòü èñõîäíóþ ôóíêöèþ f(x) ñîãëàñíî íîìåðó âàðèàíòà. Âûáðàòü ñòåïåíü
ïîëèíîìà Ëàãðàíæà n = 2. Ðàçáèòü çàäàííûé îòðåçîê íà n îòðåçêîâ, òàêèì îáðà-

çîì ÷òîáû îäèí èç êîíöîâ ëþáîãî èç ýòèõ îòðåçêîâ ñîâïàë ñ x =
a + b

2
ñåðåäèíîé

èñõîäíîãî îòðåçêà.
2. Ïîñòðîèòü L(x) ïîëèíîì Ëàãðàíæà n ñòåïåíè.

3. Ñ ïîìîùüþ MathCad âû÷èñëèòü ïðîèçâîäíóþ
df(x)

dx
èñõîäíîé ôóíêöèè è

dL(x)

dx
ïðîèçâîäíóþ ïîëèíîìà Ëàãðàíæà.

4. Âû÷èñòèü ïîãðåøíîñòü â òî÷êå x =
a + b

2
ïî ôîðìóëå

R =

∣∣∣∣df(x)

dx
− dL(x)

dx

∣∣∣∣
5. Åñëè R > ε óâåëè÷èòü n íà 1 è ïåðåéòè ê øàãó 2, èíà÷å ïåðåéòè ê øàãó 6.
6. Ïîñòðîèòü ãðàôèê ïîãðåøíîñòè R(x) íà îòðåçêå [a, b]

R(x) =

∣∣∣∣df(x)

dx
− dL(x)

dx

∣∣∣∣ .

7.Ñ ïîìîùüþ MathCad âû÷èñëèòü âòîðóþ ïðîèçâîäíóþ
d2f(x)

dx2
èñõîäíîé

ôóíêöèè è âòîðóþ ïðîèçâîäíóþ
d2L(x)

dx2
ïîëèíîìà Ëàãðàíæà ñòåïåíè m .

8. Âû÷èñòèü ïîãðåøíîñòü â òî÷êå x =
a + b

2
ïî ôîðìóëå
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R2 =

∣∣∣∣d2f(x)

dx2
− d2L(x)

dx2

∣∣∣∣
9. Åñëè R2 > ε óâåëè÷èòü m íà 1 ïîñòðîèòü ïîëèíîì ñòåïåíè m è ïåðåéòè ê øàãó
7, èíà÷å ïåðåéòè ê øàãó 10.

10.Ïîñòðîèòü ãðàôèê ïîãðåøíîñòè R2(x) íà îòðåçêå [a, b]

R2(x) =

∣∣∣∣d2f(x)

dx2
− d2L(x)

dx2

∣∣∣∣ .

Âàðèàíòû çàäàíèé.

� Ôóíêöèÿ èíòåðâàë � Ôóíêöèÿ èíòåðâàë
1 sin(x) [1;2] 16 tg(x) − 1/x2 [2;3]
2 ln(x) [2;3] 17 x3 − 6 [-2;-1]
3 cos(x) [5;6] 18 1/(3x + 5) [-2;-1]
4 tg(x) [-1;0] 19 x3/(sin(x) + 1.3) [0.1;1.1]
5 x − 1/x2 [2;3] 20 sin(x) + cos(x) [0;1]
6 sin(x) − 0.56 [2;3] 21 lg(x) [0.1;1.1]
7 0.4 + lg(x) [5;6] 22 (x2 − 2)/(ln(x) + 5) [0.1;1.1]
8 cos(x) [0;1] 23 5 sin(x) [0;1]
9 tg(x) [0.5;1.5] 24 lg(x)/5x [0.5;1.5]
10 sin(x) [2;3] 25 5/(3x + 5) [0;1]
11 ln(x) − 0.34 [2;3] 26 lg(x) + 1.4 [0.5;1.5]
12 cos(x) [-1;0] 27 sin(x) − cos(x) [0;1]
13 tg(x) − 1/x [-1;0] 28 −0.5/(3x + 0.2) [0;1]
14 x3 [2;3] 29 5/ ln(x) [1.1;2.1]
15 cos(x) + 1.2 [0;1] 30 5 + ln(x) [1.1;2.1]

Çàäà÷à 2.

Âû÷èñëèòü çíà÷åíèå îïðåäåëåííîãî èíòåãðàëà ñ òî÷íîñòüþ ε = 10−5 ïî ôîð-
ìóëå Ñèìïñîíà. Îöåíèòü ïîãðåøíîñòü ïî ïðàâèëó Ðóíãå.
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Ïîðÿäîê âûïîëíåíèÿ çàäà÷è 2:

1.Çàäàòü èñõîäíóþ ïîäèíòåãðàëüíóþ ôóíêöèþ f(x) ñîãëàñíî íîìåðó âàðèàí-
òà. Ïîëîæèòü n = 2. Ðàçáèòü çàäàííûé îòðåçîê [a, b] íà n ðàâíûõ îòðåçêîâ äëèíû

h =
b − a

n
.

2.Ðàññ÷èòàòü ñåòêó xi = a + ih, i = 0, n
3.Âû÷èñëèòü èíòåãðàë I(h) ïî ôîðìóëå Ñèìïñîíà, ñ øàãîì h.
4.Ïîëîæèòü n = 2n. Ðàçáèòü çàäàííûé îòðåçîê íà n ðàâíûõ îòðåçêîâ äëèíû

h1 = h/2.
5.Ðàññ÷èòàòü ñåòêó xi = a + ih1, i = 0, n
6.Âû÷èñëèòü èíòåãðàë I(h1) ïî ôîðìóëå Ñèìïñîíà.
7.Âû÷èñëèòü ïîãðåøíîñòü ïî ïðàâèëó Ðóíãå

R =
|I(h) − I(h1)|

15

8.Ñðàâíèòü ïîãðåøíîñòü R ñ çàäàííîé òî÷íîñòüþ ε = 10−4 è åñëè R >
εh

b − a
,

òî ïîëîæèòü I(h) = I(h1), h1 = h1/2, n = 2n è ïåðåéòè ê øàãó 5, èíà÷å I(h1) åñòü
èñêîìîå çíà÷åíèå èíòåãðàëà.

Âàðèàíòû çàäàíèé
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� Èíòåãðàë � Èíòåãðàë

1
1∫
0

cos(x + x3)dx 16
1∫
0

sin(x3)dx

2
1∫
0

esin(x)dx 17
π/2∫
π/4

ln sin(x)dx

3
1∫
0

ecos(x)dx 18
1∫
0

cos(x3)dx

4
1∫
0

1/
√

1 + x2dx 19
2∫
1

ln(x)/(x + 1)dx

5
1∫
0

cos(x)e−x2
dx 20

1∫
0

sin(x + x3)dx

6
2∫
1

e−x−1/xdx 21
1∫
0

cosh(x2)dx

7
π∫

π/2

√
xe−x2

dx 22
1∫
0

sin(x4 + 2x3 + x2)dx

8
1∫
0

ex/(1 + e2x)dx 23
1∫
0

arctan(x)dx

9
1.5∫
0

(2x)3 cos(x)dx 24
1.7∫
0.7

sin(x)ex2
dx

10
0∫

−1.5

e−2 sin(x)dx 25
0∫

−1.6

(cos(x) − x) ex2
dx

11
1.6∫
0

(x + 2x4) · sin(x2)dx 26
0∫
−2

3
√

2x (cos(x2) − 2) dx

12
0∫
−3

(x2 − 2x3) cos(x2)dx 27
1.5∫
0.5

x2 (sin( 3
√

x) − 3) dx

13
4∫
1

ln (2x + sin (x2)) dx 28
2∫
0

4 ln (cos (x3) + x2) dx

14
2.6∫
1

sin(1/x2)dx 29
2.6∫
1

sin(0.5x
√

x)dx

15
2.6∫
1

3 sin(0.06x3)dx 30
2.6∫
1

cos(1/x2)dx


