
Ìàòåì. àíàëèç, ïðèêë. ìàòåì., 2-é ñåìåñòð

12-å çàíÿòèå. Ïëîùàäü ôèãóðû. Äëèíà êðèâîé

Ïëîùàäü ôèãóðû (ïîâòîðåíèå)

Íàéòè ïëîùàäè ôèãóð, îãðàíè÷åííûõ ëèíèÿìè:

A1 x = y3, y = x (x > 0).

A2 x3 + y3 = 3axy (ëèñò Äåêàðòà).

Äëèíà êðèâîé

Äëèíà äóãè êðèâîé, çàäàííîé ïàðàìåòðè÷åñêè:

` =

t2∫
t1

√
x′2(t) + y′2(t) dt.

2443 x = a(t− sin t), y = a(1− cos t) (0 6 t 6 2π).

` =

b∫
a

√
1 + y′2(x) dx � äëèíà äóãè â ïðÿìîóãîëüíûõ êîîðäèíàòàõ.

2433 y = a ch
x

a
îò A(0; a) äî B(b; h).

2432 y2 = 2px (0 6 x 6 x0).

2440 x2/3 + y2/3 = a2/3 (àñòðîèäà).

` =

ϕ2∫
ϕ1

√
ρ2(ϕ) + ρ′2(ϕ) dϕ � äëèíà äóãè â ïîëÿðíûõ êîîðäèíàòàõ.

2448 ρ = a(1 + cos ϕ).

2449 ρ =
p

1 + cos ϕ
(|ϕ| 6 π

2 ).
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Íàéòè ïëîùàäè ôèãóð, îãðàíè÷åííûõ ëèíèÿìè (äåëàòü ðèñóíêè):

2428 (x2 + y2)2 = 2a2xy. (ïåðåéòè ê ïîëÿðíûì êîîðäèíàòàì, íàéòè
ïðåäåëû èçìåíåíèÿ ϕ).

2421 r =
p

1− cos ϕ
(ïàðàáîëà), ϕ = π

4 , ϕ = π
2 .

2422 r =
p

1 + ε cos ϕ
(0 < ε < 1) (ýëëèïñ).

2422.1 r = 3 + 2 cos ϕ.

Íàéòè äëèíû äóã ñëåäóþùèõ êðèâûõ:

2431 y = x3/2 (0 6 x 6 4).

2435 x =
1

4
y2 − 1

2
ln y (1 6 y 6 e).

2436 y = a ln
a2

a2 − x2 (0 6 x 6 b < a).

2437 y = ln cos x (0 6 x 6 a, a < π
2 ).

2442 x = cos4 t, y = sin4 t.

2444 x = a(cos t + t sin t), y = a(sin t − t cos t) ïðè 0 6 t 6 2π
(ðàçâ¼ðòêà îêðóæíîñòè).

2446 ρ = aϕ (ñïèðàëü Àðõèìåäà) ïðè 0 6 ϕ 6 2π.

2450 ρ = a sin3 ϕ
3 .

Äîïîëíèòåëüíîå çàäàíèå

Ïðåäñòàâèòü ñëåäóþùóþ ñóììó Sn êàê èíòåãðàëüíóþ ñóììó äëÿ íåêî-
òîðîé ôóíêöèè íà îòðåçêå [0, 1], è âû÷èñëèòü îòñþäà ïðåäåë Sn ïðè
n → +∞:

Sn =
1

n

(
sin

π

n
+ sin

2π

n
+ . . . + sin

(n− 1)π

n

)
.


