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1. Âû÷èñëèòü ïðîèçâåäåíèå äâóõ ÷èñåë ñ ïîìîùüþ îïåðàöèé ñëîæåíèÿ, âû÷èòàíèÿ, âîçâåäåíèÿ â êâàäðàò

è âçÿòèÿ îáðàòíîãî ÷èñëà. Âîçìîæíîñòüþ îáðàùåíèÿ çíàìåíàòåëÿ â 0 ïðåíåáðå÷ü.

2. Ïóñòü α, β, γ � òðè ðàçëè÷íûõ êîðíÿ óðàâíåíèÿ x3 − x− 1 = 0. Âû÷èñëèòå:

1− α
1 + α

+
1− β
1 + β

+
1− γ
1 + γ

.

3. Íàéòè ìàêñèìàëüíîå çíà÷åíèå îïðåäåëèòåëÿ òðåòüåãî ïîðÿäêà, ó êîòîðîãî 2 ýëåìåíòà ðàâíû 4, à îñòàëü-

íûå 1 èëè -1.

4. Ðåøèòå â êîìïëåêñíûõ ÷èñëàõ ñèñòåìó:{√
3z11 − z10 − 1 = 0

|z| = 1

5. Âû÷èñëèòå èíòåãðàë
1∫

−1

dx

(ex + 1)(x2 + 1)
.

6. Èç òî÷êè P ê ïàðàáîëå ñ ôîêóñîì F ïðîâåëè äâå êàñàòåëüíûå PX è PY . Äîêàæèòå, ÷òî:

FP 2 = FX · FY.

7. Îáîçíà÷èì f(x) = ax2 + bx+ c, a > 0. Èçâåñòíî, ÷òî óðàâíåíèå f(x) = x íå èìååò ðåøåíèé. Äîêàæèòå,

÷òî ïîñëåäîâàòåëüíîñòü an = min f(f(· · · f︸ ︷︷ ︸
n

(x)· · · )) � âîçðàñòàþùàÿ.

8. Äàíû íàòóðàëüíûå ÷èñëà m, n òàêèå, ÷òî m2 − 2n2 = 1, è äàíû ôóíêöèè:

f1(x) = cos(x),

f2(x) = ctg(x),

f3(x) = arctg(x).

Äîêàæèòå, ÷òî ñóùåñòâóåò êîìïîçèöèÿ H(x) èç óêàçàííûõ ôóíêöèé (íåêîòîðûå ôóíêöèè ìîãóò áûòü

èñïîëüçîâàíû íåñêîëüêî ðàç, à íåêîòîðûå íè ðàçó) òàêàÿ, ÷òî H(1) = m
n .

9. Ïóñòü p1 = 2, p2 = 3, p3 = 5, ..., pn � âîçðàñòàþùàÿ ïîñëåäîâàòåëüíîñòü âñåõ ïðîñòûõ ÷èñåë, íå

ïðåâîñõîäÿùèõ 2100. Äîêàæèòå, ÷òî:

1

p1
+

1

p2
+ ...+

1

pn
< 10.


