
Ñàíêò-Ïåòåðáóðãñêèé ïîëèòåõíè÷åñêèé óíèâåðñèòåò Ïåòðà Âåëèêîãî

ÝËÅÌÅÍÒÛ ÂÛÑØÅÉ ÌÀÒÅÌÀÒÈÊÈ

1. Öåíà òîâàðà ïîâûñèëàñü ñíà÷àëà íà 40%, ïîòîì íà 30%. Íà ñêîëüêî ïðîöåíòîâ îêîí÷àòåëüíàÿ
öåíà ïðåâîñõîäèò ïåðâîíà÷àëüíóþ öåíó?

2. Â àâòîïàðêå 3 àâòîáóñà, âìåùàþùèõ ïî 50 ÷åëîâåê, è 6 àâòîáóñîâ, âìåùàþùèõ ïî 15 ÷åëîâåê.
Êàêîå ìèíèìàëüíîå êîëè÷åñòâî àâòîáóñîâ ïîòðåáóåòñÿ äëÿ ïåðåâîçêè 190 òóðèñòîâ?

3. Íàéäèòå êîëè÷åñòâî âñåõ öåëûõ ÷èñåë n, äëÿ êîòîðûõ âûðàæåíèå 8
5−n2 ÿâëÿåòñÿ öåëûì ÷èñëîì.

4. Óïðîñòèòå âûðàæåíèå x2+(2
√
3−
√
6)x−6

√
2

x−
√
6

− 2
√
3. Â îòâåòå óêàæèòå çíà÷åíèå ýòîãî âûðàæåíèÿ

ïðè x = 25.

5. Ëåãêîâîé àâòîìîáèëü âûåõàë èç ãîðîäà íà äâå ìèíóòû ïîçäíåå ãðóçîâîãî è äîãíàë åãî ÷åðåç
10 êì. Èçâåñòíî, ÷òî ñêîðîñòü ãðóçîâîãî àâòîìîáèëÿ íà 15 êì/÷ ìåíüøå ñêîðîñòè ëåãêîâîãî
àâòîìîáèëÿ. Íàéäèòå ñêîðîñòü ëåãêîâîãî àâòîìîáèëÿ.

6. Íàéäèòå öåëîå ÷èñëî � çíà÷åíèå âûðàæåíèÿ
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7. Ñóììà ïåðâûõ äåñÿòè ÷ëåíîâ àðèôìåòè÷åñêîé ïðîãðåññèè ðàâíà 10, à ñóììà ïåðâûõ 20 ÷ëåíîâ
ðàâíà 80. Íàéäèòå ñóììó ïåðâûõ 30 ÷ëåíîâ.
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9. Ðåøèòå íåðàâåíñòâî 3x+1

3x+6x 6 2x+2.
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11. Ðåøèòå óðàâíåíèå
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∣∣∣∣∣ = 5.
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13. Íàéäèòå íàèáîëüøåå çíà÷åíèå ôóíêöèè y =
√
x− 5 +

√
13− x .

14. Íàéäèòå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ ôóíêöèÿ f(x) = x2e2x − a
2e

2x + 5a âîçðàñòàåò íà
âñåé ÷èñëîâîé îñè.

15. Ðåøèòå ñèñòåìó óðàâíåíèé

{
x (x+ y)− 3 = y,

x2 + y2 = 5.

16. Êàêîâà âåðîÿòíîñòü òîãî, ÷òî ïðîèçâåäåíèå äâóõ íàòóðàëüíûõ äåëèòåëåé (íå îáÿçàòåëüíî
ðàçëè÷íûõ) ÷èñëà 2000 ÿâëÿåòñÿ ïîëíûì êâàäðàòîì?

17. Âû÷èñëèòå ïðåäåë lim
x→4
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18. Ïðÿìîóãîëüíûé òðåóãîëüíèê ðàçáèò ìåäèàíîé, îïóùåííîé íà ãèïîòåíóçó, íà äâà òðåóãîëüíèêà,
â êîòîðûå âïèñàíû îêðóæíîñòè. Îòðåçîê âíåøíåé êàñàòåëüíîé ýòèõ îêðóæíîñòåé ðàâåí
11, à îòðåçîê âíóòðåííåé êàñàòåëüíîé � 7. Íàéäèòå ïåðèìåòð èñõîäíîãî ïðÿìîóãîëüíîãî
òðåóãîëüíèêà.

19. Ñòîðîíà îñíîâàíèÿ ïðàâèëüíîé òðåóãîëüíîé ïðèçìû ðàâíà
√
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3. Íàéäèòå

ðàññòîÿíèå ìåæäó ñêðåùèâàþùèìèñÿ äèàãîíàëÿìè áîêîâûõ ãðàíåé ýòîé ïðèçìû.

20. Íàéäèòå S � ïëîùàäü ôèãóðû, îãðàíè÷åííîé îñüþ àáñöèññ è ãðàôèêàìè ôóíêöèé y = 9x2 è
y = (x+ 4)2.


