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❒íîãî÷ëåíû

✶✳ ➘îêàæèòå✱ ÷òî ïðè ëþáûõ îòëè÷íûõ îò íóëÿ ÷èñëàõ a✱ b✱ c õîòÿ áû îäíî èç êâàä✲
ðàòíûõ óðàâíåíèé ax2 + 2bx+ c = 0✱ bx2 + 2cx+ a = 0✱ cx2 + 2ax+ b = 0 èìååò êîðåíü✳

✷✳ ❮àéäèòå êîýôôèöèåíò ïðè x2 ìíîãî÷ëåíà P = (1+ x)(1 + 2x)(1 + 3x) . . . (1 + 2101x)✳
✸✳ ➘îêàæèòå✱ ÷òî ìíîãî÷ëåí 3x2018+4 íåëüçÿ ïðåäñòàâèòü â âèäå ñóììû òð➻õ êâàäðàòîâ

ìíîãî÷ëåíîâ ñ öåëûìè êîýôôèöèåíòàìè✳
✹✳ ❒íîãî÷ëåí x2+ax+ b+1 ñ öåëûìè êîýôôèöèåíòàìè èìååò äâà íàòóðàëüíûõ êîðíÿ✳

➘îêàæèòå✱ ÷òî ÷èñëî a2 + b2 ✖ ñîñòàâíîå✳
✺✳ ➘åéñòâèòåëüíûå ÷èñëà a✱ b✱ c òàêîâû✱ ÷òî abc = 1 è a+ b+ c = 1
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÷òî îäíî èç ÷èñåë ðàâíî ✶✳
✻✳ Ïóñòü P (x) ✲✖ êâàäðàòíûé òðåõ÷ëåí ñ äåéñòâèòåëüíûìè êîýôôèåíòàìè òàêîé✱ ÷òî

P (x3 + x) > P (x2 + 1) äëÿ âñåõ äåéñòâèòåëüíûõ x✳ ❮àéäèòå ñóììó êîðíåé P (x)✳
✼✳ ➘àíû äåéñòâèòåëüíû ÷èñëà a1✱ . . .✱ a2016✳ Ïóñòü óðàâíåíèå

x2019
− 2019x2018 + a2017x

2017 + . . .+ a2x
2 + a1x+ 1 = 0

èìååò 2019 ïîëîæèòåëüíûõ äåéñòâèòåëüíûõ ðåøåíèé✳ ❮àéäèòå ìàêñèìàëüíîå çíà÷åíèå a1✳
✽✳ ➘àí ìíîãî÷ëåí P (x) = x2n

−x2n−1+ . . .−x+1✱ n ∈ N✳ ❮àéäèòå îñòàòîê ïðè äåëåíèè
ìíîãî÷ëåíà P (x2n+1) íà P (x)✳

✾✳ ❮àéäèòå âñå ïàðû (p; q)✱ ïðè êîòîðûõ óðàâíåíèå x4 + 2px2 + qx + p2 − 36 = 0 èìååò
✹ öåëûõ êîðíÿ ✭âêëþ÷àÿ êðàòíûå✮✳

✶✵✳ Ïóñòü ìíîãî÷ëåí P (x) èìååò n ðàçëè÷íûõ êîðíåé x1✱ x2✱ . . .✱ xn✳ ➘îêàæèòå✱ ÷òî
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