
1. Èññëåäîâàòü íà ðàâíîìåðíóþ ñõîäèìîñòü íà ìíîæåñòâå

1.1 ∞∫

1

αe−α2x2
dx, α > 0

1.2 ∞∫

1

sin αx

x
dx, α > 0

1.3 ∞∫

1

cosαx

x
dx, α > 0

1.4 ∞∫

1

eαx

√
x

dx, α < 0

1.5 ∞∫

1

α2e−α
√

x dx, α > 0

2. Îáîñíîâàòü âîçìîæíîñòü äèôôåðåíöèðîâàíèÿ ïîä çíàêîì
èíòåãðàëà è âû÷èñëèòü èíòåãðàë

2.1 ∞∫

0

(
sin αx

x

)2

dx

2.2 ∞∫

0

e−αx2
+ e−βx2

x
dx, α > 0, β > 0

2.3 ∞∫

0

e−2x sin αx

x
dx

2.4 ∞∫

0

sin4 ax− sin4 bx

x2
dx, a > 0, b > 0
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2.5 ∞∫

0

arctg(αx) + arctg(βx)
x

dx, α > 0, β > 0

2.6 ∞∫

0

sin2 αx− sin2 βx

x2
dx, α > 0, β > 0

3. Ðÿäû Ôóðüå

3.1 Ðàçëîæèòü ôóíêöèþ f(x) = x2 â òðèãîíîìåòðè÷åñêèé ðÿä
Ôóðüå íà èíòåðâàëå (0, 2π). Ê ÷åìó ñõîäèòñÿ ïîëó÷åííîå
âûðàæåíèå â òî÷êå x = 2π ?

3.2 Ðàçëîæèòü ôóíêöèþ f(x) = x2 â òðèãîíîìåòðè÷åñêèé ðÿä
Ôóðüå íà èíòåðâàëå (0, π) - â ðÿä ïî ñèíóñàì.
Ê ÷åìó ñõîäèòñÿ ïîëó÷åííîå âûðàæåíèå â òî÷êå x = 3π

2 ?

3.3 Ðàçëîæèòü ôóíêöèþ f(x) = π−x
2 â òðèãîíîìåòðè÷åñêèé ðÿä

Ôóðüå íà èíòåðâàëå (0, π) - â ðÿä ïî êîñèíóñàì.
Ê ÷åìó ñõîäèòñÿ ïîëó÷åííîå âûðàæåíèå â òî÷êå x = −π

2 ?

3.4 Ðàçëîæèòü ôóíêöèþ f(x) = x â òðèãîíîìåòðè÷åñêèé ðÿä
Ôóðüå íà èíòåðâàëå (0, π) - â ðÿä ïî êîñèíóñàì.
Ê ÷åìó ñõîäèòñÿ ïîëó÷åííîå âûðàæåíèå â òî÷êå x = 3π ?

4. Âû÷èñëèòü èíòåãðàë (ÌÀ)

4.1
1∫

0

dx
6
√

1− x6

4.2
π
2∫

0

sina−1 t dt, a > 0

4.3 ∞∫

0

x

1 + x12
dx

5. Ðàçëîæèòü â ðÿä Ëîðàíà íà óêàçàííîì ìíîæåñòâå
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5.1
f(z) =

1
z2 − 5z + 6

, 2 < |z| < 3

5.2
f(z) =

1
1 + z2

, 0 < |z − i| < 2

5.3
f(z) =

1
z + z2

, 0 < |z| < 1

6. Íàéòè îñîáûå òî÷êè è îïðåäåëèòü èõ õàðàêòåð

6.1
f(z) = e

1
z+2 , z 6= ∞

6.2
f(z) =

sin z

e−z + z − 1
, z 6= ∞

6.3
f(z) =

1
e−z − 1

+
1
z2

, z 6= ∞

7. Âû÷èñëèòü èíòåãðàë

7.1 ∫

C

(1 + i− 2z̄) dz,

C - ïàðàáîëà y = x2, ñîåäèíÿþùàÿ òî÷êè z1 = 0 è z2 = 1 + i

7.2 ∫

C

(z2 + zz̄) dz,

C - äóãà îêðóæíîñòè |z| = 1, 0 ≤ argz ≤ π

7.3 ∫

C

zIm(z2) dz,

C: |z| = 1, −π ≤ argz ≤ 0
7.4 ∫

C

ez̄ dz,

C - ïðÿìàÿ y = −x, ñîåäèíÿþùàÿ òî÷êè z1 = 0 è z2 = π − iπ
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7.5 ∫

C

z sin
1
z2

dz,

C - ïðÿìîóãîëüíèê {1 + i,−1 + i,−1− 2i, 1− 2i}

8. Ïðèìåíèòü ìåòîäû ÒÔÊÏ äëÿ âû÷èëåíèÿ èíòåãðàëà.
Îáîñíîâàòü ïðèìåíèìîñòü ìåòîäà.

8.1 ∞∫

0

cos x

x2 + a2
dx, a > 0

8.2 ∞∫

0

x3 sin ax

(1 + x2)2
dx, a > 0

9. Êîíôîðìíûå îòîáðàæåíèÿ

9.1 Îòîáðàçèòü êîíôîðìíî íà âòîðîé êâàäðàíò
{Imω > 0, Reω < 0} ïëîñêîñòü ñ ðàçðåçîì ïî îòðåçêó
{x = 0, y ∈ [0, 2]}.
9.2 Îòîáðàçèòü êîíôîðìíî ñåêòîð {|z| < 2, 0 < argz < π/4}
íà {Imω > 0}.
9.3 Îòîáðàçèòü êîíôîðìíî åäèíè÷íûé êðóã íà ïëîñêîñòü ñ
ðàçðåçîì âäîëü ïîëîæèòåëüíîé äåéñòâèòåëüíîé ïîëóîñè.

9.4 Îòîáðàçèòü êîíôîðìíî ïîëîñó 0 < x < π/4
íà ïåðâûé êâàäðàíò {0 < argω < π/2}.
9.5 Îòîáðàçèòü êîíôîðìíî ïîëóïîëîñó {0 ≤ x < ∞, 0 ≤ y ≤ π}
íà {Imω > 0}.
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