
Îäèííàäöàòîå çàíÿòèå
Ñòàðûå çàäà÷è

1. Ðàçëîæèòå ñëåäóþùèå ôóíêöèè â ðÿä Òåéëîðà

•
√

x
4−x +

√
4−x
x

â òî÷êå x0 = 2;

• sin(x2 − 2x+ 3) â òî÷êå x0 = 1;

• arcsinx.

2. Ïóñòü

f(x0 + h) = f(x0) + hf ′(x0) +
h2f ′′(x0 + θhh)

2
.

Äîêàæèòå, ÷òî limh→0 θh = 1
3
, åñëè f ′′′(x0) 6= 0.

3. Íàéäèòå ïåðâûå íåñêîëüêî ÷ëåíîâ àñèìïòîòèêè y(x) â îêðåñòíîñòè
òî÷êè x0, åñëè:

• cos4 y + x sinx cos2 y + sin4 x = 1 â îêðåñòíîñòè òî÷êè x0 =
0, y(0) = 0;

• y4+3y
y+7

= x3 + 2x− 5 â îêðåñòíîñòè òî÷êè x = +∞;

• ey = y + y2

2
+ x3 â îêðåñòíîñòè òî÷êè x0 = 1, y(0) = 0;

• sinh y = coshx â îêðåñòíîñòè òî÷êè x = +∞.
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4. Âû÷èñëèòå ïåðâîîáðàçíûå. ∫
dx

x− 5
;∫

dx

x2 + 2
;∫

x2 + 3x+ 2

x3 + 1
dx;∫

cos2 x dx;∫
tanx dx;∫

sinx

cosx+ 3 sinx
dx;∫

xex dx;∫
dx

1 + e3x
;∫

lnx dx;∫
dx√
x2 + 1

;∫
dx

sin4 x+ cos4 x
;∫

arctanx dx;∫
ln2(x+

√
1 + x2) dx;∫ √
x− x2 dx;∫

x
√
1 + x dx.
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