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✶✳ ✃îñèíóñû óãëîâ îäíîãî òðåóãîëüíèêà ñîîòâåòñòâåííî ðàâíû ñèíó✲

ñàì óãëîâ äðóãîãî òðåóãîëüíèêà✳ ❮àéäèòå íàèáîëüøèé èç øåñòè óãëîâ

ýòèõ òðåóãîëüíèêîâ✳

✷✳ Ñóììà ñèíóñîâ òð➻õ óãëîâ ðàâíà ✷✳ ➘îêàæèòå✱ ÷òî ñóììà êîñèíóñîâ

ýòèõ æå óãëîâ íå ïðåâîñõîäèò
√
5✳

✸✳ Ïóñòü α, β, γ, δ ✖ ïîëîæèòåëüíûå ÷èñëà òàêèå✱ ÷òî ïðè âñåõ x âåðíî

sinαx+ sin βx = sin γx+ sin δx✳ ➘îêàæèòå✱ ÷òî α = γ èëè α = δ✳

✹✳ ✃àêîå íàèáîëüøåå êîëè÷åñòâî ìíîæèòåëåé ìîæíî âû÷åðêíóòü â

ëåâîé ÷àñòè óðàâíåíèÿ sin π

x
· sin 2π

x
· . . . · sin 2019π

x
= 0 òàê✱ ÷òîáû êîëè✲

÷åñòâî åãî íàòóðàëüíûõ êîðíåé íå èçìåíèëîñü❄

✺✳ ➘îêàæèòå✱ ÷òî ïðè k > 2019 â ïðîèçâåäåíèè

f(x) = cos x · cos 2x · cos 3x · . . . · cos 2kx

ìîæíî çàìåíèòü îäèí cos íà sin òàê✱ ÷òî ïîëó÷èòñÿ ôóíêöèÿ f1(x)✱
óäîâëåòâîðÿþùàÿ ïðè âñåõ x íåðàâåíñòâó |f1(x)| 6 3

2k+1 ✳

✻✳ ×èñëî x òàêîâî✱ ÷òî îáå ñóììû sin 64x+sin 65x è cos 64x+cos 65x ✖
ðàöèîíàëüíûå ÷èñëà✳ ➘îêàæèòå✱ ÷òî â îäíîé èç ñóìì îáà ñëàãàåìûõ

ðàöèîíàëüíû✳

✼✳ ➘îêàæèòå íåðàâåíñòâî sinn 2x+ (sinn x− cosn x)2 6 1✳

✽✳ Ñêîëüêî ðàç ôóíêöèÿ f(x) = cos x · cos x

2
· . . . · cos x
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íà îòðåçêå [0, 2019π
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]❄

✾✳ ➘îêàæèòå✱ ÷òî äëÿ âñåõ x ∈ (0; π
2
) ïðè n > m✱ ãäå n,m ✖ íàòó✲

ðàëüíûå✱ ñïðàâåäëèâî íåðàâåíñòâî

2| sinn x− cosn x| 6 3| sinm x− cosm x|.

✶✵✳ Ïðè êàêèõ íàòóðàëüíûõ n äëÿ ëþáûõ ÷èñåë α, β, γ✱ ÿâëÿþùèõñÿ

âåëè÷èíàìè óãëîâ îñòðîóãîëüíîãî òðåóãîëüíèêà✱ ñïðàâåäëèâî íåðà✲

âåíñòâî sinnα + sinnβ + sinnγ < 0❄
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