
Óðîêè �87-88 15-16.04.10Ïðîèçâîäíàÿ. Âû÷èñëåíèå ïðîèçâîäíûõ1. �åøåíèå çàäà÷.Âû÷èñëèòå:
1) arccos(cos 6); 2) arctg

(

tg(π
√
3)
)

; 3) sin(arccos 0, 6); 4) tg(arcsin b).Îòâåòû:
1) 2π − 6; 2) π

√
3− 2π; 3) 0, 8; 4)

b√
1− b2

, ãäå − 1 < b < 1.�åøèòå óðàâíåíèå:
sin2 x = arcsin

√
x.Òàê êàê 0 6 x 6 1, òî â ëåâîé è ïðàâîé ÷àñòÿõ óðàâíåíèÿ çàïèñàíû âçàèìíî îáðàòíûå�óíêöèè, ïðè÷åì ðàâåíñòâî äîñòèãàåòñÿ òîëüêî ïðè x = 0, ïîýòîìó îòâåò {0}.2. Ïðîèçâîäíûå îáðàòíûõ òðèãîíîìåòðè÷åñêèõ �óíêöèé.Tåîðåìà (áåç äîêàçàòåëüñòâà). Åñëè �óíêöèÿ f(x) äè��åðåíöèðóåìà â òî÷êå x0è f ′(x0) 6= 0, òî åé îáðàòíàÿ �óíêöèÿ f−1(y) äè��åðåíöèðóåìà â òî÷êå y0 = f(x0) è

(

f−1(y0)
)′
= 1

f ′(x0)
.Óñëîâèå òåîðåìû áóäåò ïîíÿòíûì, åñëè âñïîìíèòü, ÷òî ãðà�èêè âçàèìíî îáðàòíûõ�óíêöèé ñèììåòðè÷íû îòíîñèòåëüíî y = x, à ïðîèçâîäíàÿ �óíêöèè â òî÷êå ðàâíàòàíãåíñó óãëà íàêëîíà êàñàòåëüíîé. Îäíàêî ñòðîãîå äîêàçàòåëüñòâî òåîðåìû äîñòà-òî÷íî ñëîæíîå, è ìû åãî ïðèâîäèòü íå áóäåì.Ñîãëàñíî ýòîé òåîðåìå, ïðîèçâîäíûå �óíêöèé arcsin(x), arccos(x), arctg(x), arcctg(x)ñóùåñòâóþò. Äëÿ èõ íàõîæäåíèÿ âîñïîëüçóåìñÿ òåîðåìîé î êîìïîçèöèè.Ïóñòü −1 6 x 6 1, òîãäà

sin(arcsinx) = x.Âû÷èñëèì ïðîèçâîäíóþ ëåâîé è ïðàâîé ÷àñòåé:
(

sin(arcsinx)
)′
= cos(arcsinx) · (arcsinx)′;

x′ = 1.Ïîýòîìó
(arcsinx)′ =

1

cos(arcsinx)
=

1√
1− x2

.Ïîñêîëüêó arccosx = π
2 − arcsinx, òî

(arccosx)′ = − 1√
1− x2

.Àíàëîãè÷íî íàéäåì ïðîèçâîäíûå àðêòàíãåíñà è àðêêîòàíãåíñà:
tg(arctgx) = x.



Âû÷èñëèì ïðîèçâîäíóþ ëåâîé è ïðàâîé ÷àñòåé:
(

tg(arctg x)
)′
=

1

cos2(arctgx)
· (arctgx)′;

x′ = 1.Ïîýòîìó
(arctgx)′ =

1

cos2(arctgx)
=

1

1 + x2
.Ïîñêîëüêó arcctg x = π

2 − arctg x, òî
(arcctgx)′ = − 1

1 + x2
.3. ÏîâòîðåíèåÄëÿ âû÷èñëåíèÿ ïðîèçâîäíûõ óäîáíî ïîëüçîâàòüñÿ òàáëè÷íûìè çíà÷åíèÿìè ïðîèç-âîäíûõ îñíîâíûõ �óíêöèé è ñâîéñòâàìè ïðîèçâîíîé:
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x

√
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2
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cos2 x − 1
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f(x) arcsinx arccosx arctgx arcctgx ex ax lnx loga x

f ′(x) 1√
1−x2

− 1√
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1
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(f(x) + g(x))′ (f(x)g(x))′
(

f(x)
g(x)

)′
(f(g(x)))′

f(x)′ + g(x)′ f ′(x)g(x) + f(x)g′(x) f ′(x)g(x)−f(x)g′(x)
g2(x) f ′(g)g′(x)4. Ñàìîñòîÿòåëüíàÿ ðàáîòà1) Ñîñòàâüòå óðàâíåíèå êàñàòåëüíîé ê ãðà�èêó �óíêöèè 21−3x â òî÷êå x0 = 0.2) Âû÷èñëèòå g′(3π+2

6 ), åñëè g(x) = 4 ctg(1− 3x)− x sin(3x− 1).3) Íàéäèòå ïðîèçâîäíóþ �óíêöèè f(x) = (2x + 4)
√
−4− 2x è óêàæèòå çíà÷åíèÿ x,ïðè êîòîðûõ îíà äè��åðåíöèðóåìà.5. Äîìàøíåå çàäàíèå Ñààêÿí: 527à, 528à, 533à, 537à, 539à, 1214à, 1216à, 1362à, 1383à.


