
Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èìåíè Ì.Â.Ëîìîíîñîâà
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Çàêëþ÷èòåëüíûé ýòàï 2021/22 ó÷åáíîãî ãîäà äëÿ 11 êëàññà

Çàäà÷à 1. Êàêîå èç ÷èñåë áîëüøå:
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Çàäà÷à 2. Çàãàäàíî 2021-çíà÷íîå íàòóðàëüíîå ÷èñëî, ëþáûå äâå ñîñåäíèå öèôðû êîòîðîãî
(ðàñïîëîæåííûå â òîì æå ïîðÿäêå) îáðàçóþò äâóçíà÷íîå ÷èñëî, äåëÿùååñÿ èëè íà 19, èëè íà
23. Çàãàäàííîå ÷èñëî íà÷èíàåòñÿ ñ öèôðû 4. Êàêîé öèôðîé îíî çàêàí÷èâàåòñÿ?

Çàäà÷à 3. Äàíà ôóíêöèÿ
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Âû÷èñëèòå
f(f(f(f(f(...f(2022))))...)),

ãäå ôóíêöèÿ f ïðèìåíÿåòñÿ 1306 ðàç.

Çàäà÷à 4. Óãîë ïðè âåðøèíå â îñåâîì ñå÷åíèè êîíóñà ðàâåí 60◦. Ñíàðóæè ýòîãî êîíóñà
ðàñïîëîæåíû 17 øàðîâ ðàäèóñà 2, êàæäûé èç êîòîðûõ êàñàåòñÿ äâóõ ñîñåäíèõ øàðîâ, áîêîâîé
ïîâåðõíîñòè êîíóñà è ïëîñêîñòè åãî îñíîâàíèÿ. Íàéäèòå ðàäèóñ îñíîâàíèÿ êîíóñà.

Çàäà÷à 5. Åñëè äåéñòâèòåëüíûå ÷èñëà a, b, c óïîðÿäî÷èòü ïî íåñòðîãîìó âîçðàñòàíèþ, ïîëó-
÷èâ òðîéêó x1 6 x2 6 x3, òî ÷èñëî x2 áóäåì íàçûâàòüñÿ ñðåäíèì èç ÷èñåë a, b, c. Íàéäèòå âñå
çíà÷åíèÿ t, ïðè êàæäîì èç êîòîðûõ ñðåäíåå èç òð¼õ ÷èñåë

a = t3 − 81t; b = 11t − 121; c = sin t− 1

2

ïîëîæèòåëüíî.

Çàäà÷à 6. Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà a ∈ R íàèáîëüøåå ðàññòîÿíèå ìåæäó êîðíÿìè
óðàâíåíèÿ (íå îáÿçàòåëüíî ñîñåäíèìè)

a tg3 x+ (2− a− a2) tg2 x+ (a2 − 2a− 2) tg x+ 2a = 0,

ïðèíàäëåæàùèìè èíòåðâàëó
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)
, ïðèíèìàåò íàèìåíüøåå çíà÷åíèå? Íàéäèòå ýòî íàèìåíü-

øåå çíà÷åíèå.

Çàäà÷à 7. Âûñîòà AM îñòðîóãîëüíîãî òðåóãîëüíèêà ABC ïåðåñåêàåòñÿ ñ åãî äðóãèìè âû-
ñîòàìè â òî÷êå O. Òî÷êà K ëåæèò íà îòðåçêå BC òàê, ÷òî âåëè÷èíà óãëà AKO ìàêñèìàëüíà.
Íàéäèòå MK, åñëè BM = 5, MC = 3.


