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Èññëåäîâàíèå êâàäðàòíîãî òðåõ÷ëåíà

1. Èññëåäóéòå âçàèìíîå ðàñïîëîæåíèå ãðàôèêîâ ôóíêöèé y = 2bx2+2x+1 è y = 5x2+2bx−2
â çàâèñèìîñòè îò çíà÷åíèÿ ïàðàìåòðà b.

2. Ñêîëüêî îáùèõ òî÷åê ìîãóò èìåòü: à) äâà ãðàôèêà êâàäðàòè÷íûõ ôóíêöèé; á) ãðàôèê êâàäðà-
òè÷íîé ôóíêöèè è ãðàôèê ëèíåéíîé ôóíêöèé?

3. Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà a óðàâíåíèå (a+ 5)x2 + (2a− 3)x+ a− 10 = 0 èìååò äâà
ðàçëè÷íûõ êîðíÿ? Îïðåäåëèòå çíàêè ýòèõ êîðíåé â çàâèñèìîñòè îò a.

4. Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà óðàâíåíèå (t2−1)x2+2(t−1)x+2 = 0 èìååò õîòÿ áû îäèí
îòðèöàòåëüíûé êîðåíü?

Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà äàííîå ÷èñëî íàõîäèòñÿ ìåæäó êîðíÿìè óðàâíåíèÿ?

5. Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà a ÷èñëî 3 çàêëþ÷åíî ìåæäó êîðíÿìè óðàâíåíèÿ
x2 − (2a + 1)x + 4− a = 0?

6. Íàéäèòå âñå çíà÷åíèÿ a, äëÿ êîòîðûõ îäèí êîðåíü óðàâíåíèÿ 2ax2− 2x− 3a− 2 = 0 áîëüøå
1, à äðóãîé ìåíüøå 1.

7. Äëÿ êàêèõ p ñóùåñòâóåò òàêîå çíà÷åíèå q, ÷òî óðàâíåíèå x2 + px+ q = 0 èìååò îäèí êîðåíü
íà îòðåçêå [1; 2] è îäèí êîðåíü íà îòðåçêå [5; 7]?

8. Äëÿ êàêèõ çíà÷åíèé ïàðàìåòðà a óðàâíåíèå (a−1)x2− (a+1)x+a = 0 èìååò åäèíñòâåííîå
ðåøåíèå, óäîâëåòâîðÿþùåå óñëîâèþ 0 < x < 3?

9. Íàéäèòå âñå çíà÷åíèÿ ïàðàìåòðà k, ïðè êàæäîì èç êîòîðûõ ðîâíî îäèí êîðåíü óðàâíåíèÿ
x2 + 2(k − 1)x + 3k + 1 = 0 óäîâëåòâîðÿåò íåðàâåíñòâó x < −1.

Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà äàííîå ÷èñëî áîëüøå îáîèõ êîðíåé óðàâíåíèÿ?

10. Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà a îáà êîðíÿ óðàâíåíèÿ ax2 − 2(2a− 1)x + 2− 3a = 0
áîëüøå 1?

11. à) Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà a îáà êîðíÿ óðàâíåíèÿ (a − 1)x2 − (a + 1)x + a = 0
óäîâëåòâîðÿþò óñëîâèþ 0 < x < 3?

á) Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà a âñå êîðíè óðàâíåíèÿ (a − 1)x2 − (a + 1)x + a = 0
óäîâëåòâîðÿþò óñëîâèþ 0 < x < 3?

Äîìàøíåå çàäàíèå

12. Ïðè êàêèõ çíà÷åíèÿõ ñ ãðàôèêè ôóíêöèé y = ñx2− x+ ñ è y = ñx+1− ñ: à) ïåðåñåêàþòñÿ
â îäíîé òî÷êå; á) íå èìåþò îáùèõ òî÷åê?

13. Íàéäèòå âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ óðàâíåíèå x2− (a− 1)x+2a+1 = 0 èìååò
äâà ðàçëè÷íûõ ïîëîæèòåëüíûõ êîðíÿ.

14. Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà a óðàâíåíèå (a−2)x2−2ax+2a−3 = 0 èìååò äâà ðàçëè÷íûõ
êîðíÿ? Îïðåäåëèòå çíàêè ýòèõ êîðíåé â çàâèñèìîñòè îò a.

15. Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà k ÷èñëî −2 çàêëþ÷åíî ìåæäó êîðíÿìè óðàâíåíèÿ
−x2 + (3k − 1)x + k − 1 = 0?

16. Äëÿ êàêèõ çíà÷åíèé ïàðàìåòðà a ñóùåñòâóåò åäèíñòâåííûé êîðåíü óðàâíåíèÿ x2−ax+2 = 0,
óäîâëåòâîðÿþùèé óñëîâèþ 1 < x < 3?

17. Ïðè êàêèõ çíà÷åíèÿõ a óðàâíåíèå (a−1)x2−2ax+2−3a = 0 èìååò åäèíñòâåííîå ðåøåíèå,
óäîâëåòâîðÿþùåå íåðàâåíñòâó x > 1?

18. Ïðè êàêèõ a óðàâíåíèå 2x2 − 2(2a + 1)x + a(a + 1) = 0 èìååò 2 êîðíÿ, x1 è x2, ïðè÷åì
x1 < a < x2.

19. Íàéäèòå âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ âñå êîðíè óðàâíåíèÿ x2 + x + a = 0
áîëüøå a.

20. Íàéäèòå âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ îäèí èç äâóõ êîðíåé óðàâíåíèÿ
(
3

2
a− 2)x2 − 2(a− 3)x + 4a2 = 0 ìåíüøå 2, à äðóãîé áîëüøå 3.



21. Ïðè êàêèõ a íóëè ôóíêöèè f(x) = x2 + 2(a − 2)x + 2a − 5 ðàñïîëîæåíû ìåæäó ÷èñëàìè
−2 è 4?

22. Íàéäèòå âñå çíà÷åíèÿ a, ïðè êîòîðûõ êîðíè x1 è x2 óðàâíåíèÿ x2 − 2(a− 1)x+ 2a+ 1 = 0
óäîâëåòâîðÿþò óñëîâèþ −4 < x1 < 0 < x2 < 4.

23. Ïðè êàêèõ çíà÷åíèÿõ a íåðàâåíñòâî (a2− 1)x2 +2(a− 1)x+2 > 0 âûïîëíÿåòñÿ ïðè ëþáûõ
çíà÷åíèÿõ x?

Íåðàâåíñòâà ñ ïàðàìåòðîì

24. Ïðè êàêèõ çíà÷åíèÿõ a íå ñóùåñòâóåò íè îäíîãî çíà÷åíèÿ x, îäíîâðåìåííî óäîâëåòâîðÿþùåãî
íåðàâåíñòâàì x2 − ax < 0 è ax > 1?

25. Íàéäèòå âñå çíà÷åíèÿ a, äëÿ êîòîðûõ èç íåðàâåíñòâà |x| < 1 ñëåäóåò íåðàâåíñòâî:
à) x2 − ax + a < 0; á) x2 − ax + a > 0.

26. Íàéäèòå âñå çíà÷åíèÿ a, ïðè êîòîðûõ ëþáîå çíà÷åíèå x, óäîâëåòâîðÿþùåå íåðàâåíñòâó
ax2 + (1− a2)x− a > 0, ïî ìîäóëþ íå ïðåâîñõîäèò 2.

27. Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà m íåðàâåíñòâî (m−1)x2+2mx+9m−5 > 0 ñïðàâåäëèâî
ïðè âñåõ x > 2?

28. Äëÿ êàêèõ a ëþáîå ðåøåíèå íåðàâåíñòâà x2−x−2 < 0 áîëüøå ëþáîãî èç ðåøåíèé íåðàâåíñòâà
ax2 − 4x− 1 ≥ 0.

Äîìàøíåå çàäàíèå

29. Íàéäèòå âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ âñå ðåøåíèÿ íåðàâåíñòâà
x2 − 2(a + 4)x + 4a + 13 ≤ 0 ÿâëÿþòñÿ ðåøåíèÿìè íåðàâåíñòâà x2 + 4|x| − 5 ≤ 0.

30. Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà a ëþáîå ðåøåíèå íåðàâåíñòâà x2 − 3x + 2 < 0 ÿâëÿåòñÿ
îäíîâðåìåííî ðåøåíèåì íåðàâåíñòâà ax2 − (3a + 1)x + 3 > 0?

31. Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà p íåðàâåíñòâî px2 − 4x + 3p + 1 > 0 ñïðàâåäëèâî ïðè âñåõ
ïîëîæèòåëüíûõ x?

32. Íàéäèòå âñå çíà÷åíèÿ ïàðàìåòðà a, ïðè êîòîðûõ âñå êîðíè óðàâíåíèÿ (2−a)x2−3ax+2a = 0

áîëüøå
1

2
.

33. ÃÃÇ 8.126


