
Óðîêè �35-36 28-29.10.10Èíòåãðèðîâàíèå ïî ÷àñòÿì.1. Ðàçáîð äîìàøíåãî çàäàíèÿ.1) � äâàæäû èíòåãðèðîâàíèå ïî ÷àñòÿì (âíåñåíèå ex ïîä çíàê äèôôåðåíöèàëà); îòâåò
ex(2x2 − 3x+ 4) + C.2) � ïî ÷àñòÿì (âíåñåíèå ñèíóñà ïîä çíàê äèôôåðåíöèàëà); îòâåò sin 5x
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− (x+1) cos 5x

5
+C.3) � ðàçëîæåíèå íà ñóììó äâóõ èíòåãðàëîâ, ïåðâûé áåðåòñÿ íåïîñðåäñòâåííî, âî âòî-ðîì çàìåíà t = 1− x2; îòâåò arcsinx− 2

√
1− x2 + C .4) � óïðîùåíèå òðèãîíîìåòðè÷åñêîãî âûðàæåíèÿ (ïîäûíòåãðàëüíàÿ ôóíêöèÿ ðàâíà

4 ctg2 2x), âûðàæåíèå ÷åðåç êâàäðàò ñèíóñà è ðàçáèåíèå íà ñóììó äâóõ èíòåãðàëîâ;îòâåò 2 ctg 2x− 4x+ C.5) � çàìåíà t =
√
x2 + 1; îòâåò 1
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+ C.2. Ðåøåíèå çàäà÷.1) Âû÷èñëèòå ∫

dx

1+x2 ñ ïîìîùüþ çàìåíû ïåðåìåííîé t = 1
x
. Ïîñòðîéòå ãðàôèê âåðíîéïåðâîîáðàçíîé è ãðàôèê ïåðâîîáðàçíîé, ïîëó÷èâøåéñÿ â ðåçóëüòàòå çàìåíû. Îáúÿñ-íèòå, ïî÷åìó âòîðîé ñïîñîá â äàííîì ñëó÷àå íå ðàáîòàåò.2)
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, ïðè x > 0.Íàéäèòå ïåðâîîáðàçíóþ ýòîé ôóíêöèè, ãðàôèê êîòîðîé ïðîõîäèò ÷åðåç òî÷êó M(1; π

2
)è ïîñòðîéòå ýòîò ãðàôèê.Çàïèøåì ðåøåíèå ïîäðîáíî:

D(f) = (−π

2 ,+∞). f(0) = 1, lim
x→0

f(x) = 1 ⇒ f(x) � íåïðåðûâíà íà D(f). Çíà÷èò,ëþáàÿ ïåðâîîáðàçíàÿ íåïðåðûâíà íà D(f).
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< x < 0;

arctg x+ C2, ïðè x > 0;ãäå C1, C2 òàêèå, ÷òî arctg 0 + C2 = lim
x→0−0

(tg x+ C1) ⇔ C1 = C2.Ò. ê. ãðàôèê F (x) ïðîõîäèò ÷åðåç òî÷êó (1; π2 ), òî F (1) = π
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Ïðè ïîñòðîåíèè ãðàôèêà ïåðâîîáðàçíîé íàäî èìåòü ââèäó, ÷òî ïðîèçâîäíàÿ ñóùåñòâó-åò íà âñåé îáëàñòè îïðåäåëåíèÿ, â òîì ÷èñëå è â òî÷êå 0: F ′(0) = 1. Ïîýòîìó â òî÷êåïðè x = 0 åñòü êàñàòåëüíàÿ ñ òàíãåíñîì óãëà íàêëîíà, ðàâíûì åäèíè÷êå.3) Äàíà ôóíêöèÿ f(x) =
√
3x + 3 ln(x − 2). Ïóñòü F (x) è G(x) � å¼ ïåðâîîáðàçíûå,ïðîõîäÿùèå ÷åðåç òî÷êèK(3; 9) è T (3;−1) ñîîòâåòñòâåííî. Íàéäèòå ðàññòîÿíèå ìåæäóêàñàòåëüíûìè ê ãðàôèêàì ïåðâîîáðàçíûõ, ïðîâåäåííûìè â ýòèõ òî÷êàõ.Ðåøåíèå. Êàñàòåëüíûå ê ãðàôèêàì îïðåäåëÿþòñÿ ôîðìóëàìè

y − F (x0) = F ′(x0)(x− x0) è y −G(x0) = G′(x0)(x− x0).Çàìåòèì, ÷òî F ′(x) = G′(x) = f(x), à x0 = 3, òàêèì îáðàçîì, óðàâíåíèÿ êàñàòåëüíûõìîæíî ÿâíî âûïèñàòü: y = 3x è y = 3x − 10. Äàëåå ìîæíî ëåãêî íàéòè èç ãåîìåòðè-÷åñêèõ ñîîáðàæåíèé, ÷òî ðàññòîÿíèå ðàâíî √
10.3. Ñàìîñòîÿòåëüíîå ðåøåíèå çàäà÷.Âû÷èñëèòå èíòåãðàëû:
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.4. Äîìàøíåå çàäàíèå16) Ãðàôèê îäíîé èç ïåðâîîáðàçíûõ ôóíêöèè f(x) = 1
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ïðîõîäèò ÷åðåç òî÷êó A(1; 2),à äðóãîé � ÷åðåç òî÷êó B(8; 4). Êàêèì ïðåîáðàçîâàíèåì ïîëó÷àåòñÿ ïåðâûé èç âòîðî-ãî?Ðåøèòå çàäà÷è, íå ðåøåííûå â êëàññå.


