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�1. Prove that there are at least 100! ways to partition the number 100! into summands from the set
{1!, 2!, 3!, . . . , 99!}. (Partitions di�ering in the order of summands are considered the same; any summand
can be taken multiple times. We remind that n! = 1 · 2 · . . . · n.)
�2. Find the largest real C such that for all pairwise distinct positive real a1, a2, . . . , a2019 the following
inequality holds

a1
|a2 − a3|

+
a2

|a3 − a4|
+ . . .+

a2018
|a2019 − a1|

+
a2019
|a1 − a2|

> C.

�3. The extension of median CM of the triangle ABC intersects its circumcircle ω at N . Let P and Q
be the points on the rays CA and CB respectively such that PM ‖ BN and QM ‖ AN . Let X and Y
be the points on the segments PM and QM respectively such that PY and QX are tangent to ω. The
segments PY and QX intersect at Z. Prove that the quadrilateral MXZY is circumscribed.

XV Ìåæäóíàðîäíàÿ Æàóòûêîâñêàÿ îëèìïèàäà ïî ìàòåìàòèêå
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Ïåðâûé äåíü
(Êàæäàÿ çàäà÷à îöåíèâàåòñÿ â 7 áàëëîâ)

�1. Äîêàæèòå, ÷òî ñóùåñòâóåò ïî êðàéíåé ìåðå 100! ñïîñîáîâ ðàçáèòü ÷èñëî 100! íà ñóììó ñëàãà-
åìûõ èç ìíîæåñòâà {1!, 2!, 3!, . . . , 99!}. (Ðàçáèåíèÿ, îòëè÷àþùèåñÿ ïîðÿäêîì ñëàãàåìûõ, ñ÷èòàþòñÿ
îäèíàêîâûìè; ëþáîå ñëàãàåìîå ìîæíî èñïîëüçîâàòü íåñêîëüêî ðàç. Íàïîìíèì, ÷òî n! = 1 · 2 · . . . · n.)
�2. Íàéäèòå íàèáîëüøåå äåéñòâèòåëüíîå ÷èñëî C òàêîå, ÷òî äëÿ ëþáûõ ïîïàðíî ðàçëè÷íûõ ïîëî-
æèòåëüíûõ äåéñòâèòåëüíûõ ÷èñåë a1, a2, . . . , a2019 âûïîëíåíî íåðàâåíñòâî

a1
|a2 − a3|
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a2
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+ . . .+

a2018
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+
a2019
|a1 − a2|

> C.

�3. Ïðîäîëæåíèå ìåäèàíû CM òðåóãîëüíèêà ABC ïåðåñåêàåò îïèñàííóþ îêîëî íåãî îêðóæíîñòü ω
â òî÷êå N . Íà ëó÷àõ CA è CB ñîîòâåòñòâåííî îòìå÷åíû òî÷êè P è Q òàê, ÷òî PM ‖ BN è QM ‖ AN .
Íà îòðåçêàõ PM è QM ñîîòâåòñòâåííî îòìå÷åíû òî÷êè X è Y òàê, ÷òî ïðÿìûå PY è QX êàñàþòñÿ
ω. Îòðåçêè PY è QX ïåðåñåêàþòñÿ â òî÷êå Z. Äîêàæèòå, ÷òî ÷åòûðåõóãîëüíèê MXZY îïèñàííûé.


