
Óðîêè �31-32 21-22.10.10Íåîïðåäåëåííûé èíòåãðàë.1. Ñàìîñòîÿòåëüíàÿ ðàáîòà. (45 ìèíóò)Âû÷èñëèòå èíòåãðàëû:
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∫
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∫
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∫
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Âû÷èñëèòå èíòåãðàëû:
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2. Ñâåäåíèå èíòåãðàëîâ ê èçâåñòíûì.1) Âû÷èñëèòå ∫ dx
x
ïðè x ∈ R.�åøåíèå: ïðè f(x) = 1

x
, D(f) = R \ {0}. Ïóñòü x > 0, òîãäà ∫

f(x)dx = lnx+C. Åñëè
x < 0, òî ñäåëàåì çàìåíó t = −x, òîãäà dt = −dx ⇒

∫

dx

x
=

∫ −dt

−t
=

∫

dt

t
= ln t+ C = ln(−x) + C.Òàêèì îáðàçîì, ∫ dx

x
= ln |x|+ C íà âñåé D(f).2) Âû÷èñëèòå ∫ axdx.3) Âû÷èñëèòå ∫ dx

x2+a2
. (Çàìåíà t = x

a
.)4) Âû÷èñëèòå ∫ dx

ax2+bx+c
, åñëè äèñêðèìèíàíò çíàìåíàòåëÿ ìåíüøå íóëÿ.�åøåíèå:
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Ñäåëàåì çàìåíó: t = 2|a|√
−D

(x− b
2a
), òîãäà dt = 2|a|√

−D
dx, ïîýòîìó

∫

dx

ax2 + bx+ c
=

2|a|√
−D

∫
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=

2|a|√
−D

arctg(t) + C5) Âû÷èñëèòå ∫ dx
x2−6x+10 (íå ïîëüçóÿñü ïðåäûäóùåé �îðìóëîé).6) Âû÷èñëèòå ∫ dx√
15−6x−9x2

.7) Âû÷èñëèòå ∫ sin 2x cos5 2xdxdx.Ìû èñïîëüçîâàëè çàìåíó ïåðåìåííîé â èíòåãðàëå ∫

f(x)dx ñëåäóþùèì îáðàçîì: âû-áèðàëè t = ϕ(x) òàê, ÷òîáû f(x)dx áûëî ðàâíî g(ϕ(x))ϕ′(x)dx = g(t)dt. Òåïåðü ðàñ-ñìîòðèì äðóãîé ñëó÷àé ïðèìåíåíèÿ çàìåíû ïåðåìåííîé:8) Âû÷èñëèòå ∫ √
1− x2dx.�åøåíèå: ïóñòü x = sin t, òîãäà dx = cos tdt, t ∈ [−π

2 ;
π
2 ].

∫

√

1− sin2 t cos tdt =

∫

cos2 tdt =

∫

1 + cos 2t

2
dt.9) Âû÷èñëèòå ∫ f ′(x)dx

f(x) .10) Âû÷èñëèòå ïðîèçâîäíóþ ln(x+
√
x2 + a).11) Âû÷èñëèòå ∫ dx√

x2+6x+34
.12) Ïðåäñòàâüòå äðîáü 1

x2−a2
â âèäå ñóììû äâóõ äðîáåé ñ ëèíåéíûìè çíàìåíàòåëÿìè èðàâíûìè ÷èñëèòåëÿìè.13) Âû÷èñëèòå ∫ dx

x2+6x+8
.Èòàê, èíòåãðàëû ìîæíî ñâîäèòü íå òîëüêî ê òàáëè÷íûì, íî è ê èíòåãðàëàì ñëåäóþ-ùåãî âèäà:

∫

dx

x2 + a2
;

∫

dx

x2 − a2
;

∫

dx√
a2 − x2

;
∫

dx√
x2 + a

∫

√

a2 − x2dx.3. Äîìàøíåå çàäàíèå�åøèòå çàäà÷è 9, 12, 13.Íàéäèòå èíòåãðàëû:
14)

∫

sin3 x cosxdx;

15)

∫

sin3 x cosxdx;

16)

∫

dx

x lnx
;

17)

∫

dx

1 + ex
;

18)

∫

cosxdx

5 + sin2 x
;

19)

∫

dx√
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;

20)

∫
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4x2 − 12x− 7

;

21)

∫

√
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22)

∫

cos3 x
√
sinxdx.


