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Íå ðåéòèíãîâûå çàäà÷è
1. Ïîñòðîèòü ïðèìåð áåñêîíå÷íî ãëàäêîé ôóíêöèè f(x, y), êîòîðàÿ èìååò áåñêîíå÷íîå ÷èñëî ëîêàëüíûõ

ìàêñèìóìîâ è íè îäíîãî ëîêàëüíîãî ìèíèìóìà.
2. Íàéòè ñóììó ðÿäà
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3. Ïóñòü f è g èíòåãðèðóåìûå ôóíêöèè íà îòðåçêå [0, 1]. Äîêàçàòü íåðàâåíñòâî(∫ 1

0

f(t)dt
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g(t)dt
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f(t)2 + g(t)2dt
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4. Ïðåäïîëîæèì, ÷òî f ∈ C1[0,+∞) è
∫ +∞
0

|f ′(t)|dt < +∞. Âåðíî ëè, ÷òî ðÿä
∑∞

k=1 f(k) ñõîäèòñÿ èëè
ðàñõîäèòñÿ îäíîâðåìåííî âìåñòå ñ èíòåãðàëîì∫ +∞

0

f(t)dt?

5. Ôóíêöèÿ f : R → R áåñêîíå÷íî-äèôôåðåíöèðóåìà è ïîñëåäîâàòåëüíîñòü åå ïðîèçâîäíûõ f (n) ñõî-
äèòñÿ ðàâíîìåðíî íà ëþáîì èíòåðâàëå (a, b) ⊂ R ê íåïðåðûâíîé ôóíêöèè ϕ. Äîêàæèòå, ÷òî ϕ = ϕ(0)ex.

Ðåéòèíãîâûå çàäà÷è

1. Ïóñòü f � ôóíêöèÿ èç ïðèìåðà Âàí äåð Âàðäåíà. Äîêàçàòü, ÷òî åå âàðèàöèÿ íåîãðàíè÷åíà íà ëþáîì
îòðåçêå ÷èñëîâîé îñè. (1 áàëë).

2. Ïóñòü A(t) � òàêàÿ ìàòðèöà, ÷òî detA(t) ̸= 0. Âûðàçèòü d ln detA
dt ÷åðåç Tr

[
A−1(t)dAdt

]
. (1 áàëë)

3. Ïóñòü f � áåñêîíå÷íî äèôôåðåíöèðóåìàÿ ôóíêöèÿ äâóõ ïåðåìåííûõ. Ïóñòü α � èððàöèîíàëüíîå
÷èñëî. Äîêàæèòå, ÷òî åñëè äëÿ âñÿêîãî íàòóðàëüíîãî ÷èñëà n ñïðàâåäëèâà îöåíêà f(x, xα) = o(|x|n), òî
âñå ïðîèçâîäíûå ôóíêöèè f â íóëå ðàâíû íóëþ. (1 áàëë)

4. Ïóñòü A � ìàòðèöà ðàìåðà n× n ñ ýëåìåíòàìè akj = 1/k äëÿ j ≤ k, akj = 0, j > k. Äîêàçàòü, ÷òî åå
îïåðàòîðíàÿ íîðìà îãðàíè÷åíà ÷èñëîì

√
2 + 1.

5. Äëÿ çàäàííûõ 0 < a < b íàéòè ìèíèìóì ôóíêöèè

(a+ x1)(x1 + x2) · · · (xn + b)

x1x2 · · ·xn

ïðè óñëîâèè, ÷òî âñå xk ∈ [a, b]. (1 áàëë)
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