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1. Âû÷èñëèòå èíòåãðàë

∫
γ
(z − a)ndz ïî êîíòóðó γ(t) = a+ reit,

0 ≤ t < 2π, r > 0, n ∈ Z.

2. Âû÷èñëèòå èíòåãðàë

∫
γ
zndz, ãäå n ∈ Z, à γ � íåêîòîðûé ïóòü èç

a â b. (Óáåäèòåñü, ÷òî ïðè n ̸= −1 èíòåãðàë íå çàâèñèò îò âûáîðà ïóòè,

à ïðè n = −1 çàâèñèò, è îïèøèòå êàê.)

3. Âû÷èñëèòå èíòåãðàë

∮
|z|=1

dz

z2 + 1
4

ïî åäèíè÷íîé îêðóæíîñòè.

4. Âû÷èñëèòå èíòåãðàë

∮
γ

2z2 + 5z + 8

z(z + 1)2
dz, ãäå êîíòóð γ � îêðóæíîñòü

|z| = 3.

5. Íàéäèòå âñå âîçìîæíûå çíà÷åíèÿ èíòåãðàëà

∫
C

dz

z(z2 − 1)
ïðè ðàç-

ëè÷íûõ âûáîðàõ êîíòóðà C (C � çàìêíóòûé êîíòóð áåç ñàìîïåðåñå÷åíèé,

íå ïðîõîäÿùèé íè ÷åðåç îäíó èç òî÷åê 0, 1,−1).

6. Ïîêàæèòå, ÷òî åñëè ïóòü γ, ñîåäèíÿþùèé òî÷êè 0 è 1, íå ïðîõîäèò
÷åðåç òî÷êè ±i, òî ∫

γ

dz

1 + z2
=

π

4
+ kπ,

ãäå k � öåëîå ÷èñëî.

7. Âû÷èñëèòå èíòåãðàë

∮
|z|=1

cos(z−1)dz.

8. Ïðèâåäèòå ïðèìåð ðàöèîíàëüíîé ôóíêöèè f è çàìêíóòîãî êîíòóðà

γ òàêèõ, ÷òî

∮
γ
f(z)dz = 1 è

∮
γ
zf(z)dz = −1.

9. Âû÷èñëèòå èíòåãðàë

∫
γ
z̄dz, ãäå γ � îêðóæíîñòü ðàäèóñà R ñ öåí-

òðîì â òî÷êå a ∈ C, ïðîõîäèìàÿ ïðîòèâ ÷àñîâîé ñòðåëêè.

10. Âû÷èñëèòå èíòåãðàë

∫
γ

z̄

z
dz, ãäå γ � îêðóæíîñòü ðàäèóñà R ñ

öåíòðîì â òî÷êå a (|a| ̸= R).

11. Ïóñòü P (z) � ìíîãî÷ëåí. Äîêàæèòå, ÷òî

1

2πi

∮
|z−a|=R

P (z)dz̄ = −R2P ′(a).



12. Ïóñòü γ � ãëàäêèé çàìêíóòûé êîíòóð, à ôóíêöèÿ f ãîëîìîðôíà

â îêðåñòíîñòè êðèâîé γ. Äîêàæèòå, ÷òî

∮
γ
f(z)f ′(z)dz � ÷èñòî ìíèìîå

÷èñëî.

13. Âû÷èñëèòå èíòåãðàëû

(à)

∫∫
C
e−α|z|2 dx dy,

(á)

∫∫
C
e−α|z|2+az+āz̄ dx dy.

Íàïðàâëåíèå îáõîäà êîíòóðîâ â êîíòóðíûõ èíòåãðàëàõ ïðåäïîëàãà-

åòñÿ ïîëîæèòåëüíûì (ïðîòèâ ÷àñîâîé ñòðåëêè).


