
XX International Zhautykov Olympiad in Mathematics. Almaty, 10 January 2024

Second day

(Time allowed is 4.5 hours. Each problem is worth 7 points)

�4. The teacher has given 10 disinct positive numbers to his students. Serge found all their 45 pairwise sums; �ve

of these sums are equal. Pete found all their 45 pairwise products. What maximum number of equal products can

be among Pete's numbers?

�5. A table m× n is given, where mn is divisible by 6. In this table a stripe is any 1× 3 or 3× 1 rectangle, and

a domino is any 1× 2 or 2× 1 rectangle. The table is tiled with stripes. Prove that on top of this tiling the table

can be tiled with dominoes so that in each stripe some two cells are covered by one domino and the remaining cell

is covered by another domino. (The table is tiled by rectangles if the rectangles cover the entire table and do not

overlap with each other.)

�6. The medians of a triangle ABC concur at point G. Among the six angles GAB, GAC, GBA, GBC, GCA,
GCB there are at least three angles each of which is at least α. Determine the largest α for which this is possible.

XX Ìåæäóíàðîäíàÿ Æàóòûêîâñêàÿ îëèìïèàäà ïî ìàòåìàòèêå. Àëìàòû, 10 ÿíâàðÿ 2024 ãîäà

Âòîðîé äåíü

(Âðåìÿ âûïîëíåíèÿ ðàáîòû 4,5 ÷àñà. Êàæäàÿ çàäà÷à îöåíèâàåòñÿ â 7 áàëëîâ)

�4. Ó÷èòåëü âûäàë äåòÿì 10 ðàçëè÷íûõ ïîëîæèòåëüíûõ ÷èñåë. Ñåð¼æà âû÷èñëèë âñå 45 èõ ïîïàðíûõ ñóìì;

ñðåäè íèõ íàøëîñü ïÿòü ðàâíûõ ÷èñåë. Ïåòÿ âû÷èñëèë âñå 45 èõ ïîïàðíûõ ïðîèçâåäåíèé. Êàêîå íàèáîëüøåå

êîëè÷åñòâî èç íèõ ìîãëè îêàçàòüñÿ ðàâíûìè?

�5. Äàíà òàáëèöà m× n, ãäå mn äåëèòñÿ íà 6. Â ýòîé òàáëèöå ïîëîñêîé íàçîâ¼ì ëþáîé ïðÿìîóãîëüíèê 1× 3
èëè 3× 1, à äîìèíîøêîé � ëþáîé ïðÿìîóãîëüíèê 1× 2 èëè 2× 1. Òàáëèöó çàìîñòèëè ïîëîñêàìè. Äîêàæèòå,

÷òî ïîâåðõ ýòîãî çàìîùåíèÿ òàáëèöó ìîæíî çàìîñòèòü äîìèíîøêàìè òàê, ÷òî â êàæäîé ïîëîñêå äâå êëåòêè

áóäóò íàêðûòû îäíîé äîìèíîøêîé è åù¼ îäíà � äðóãîé. (Ïðè çàìîùåíèè ïðÿìîóãîëüíèêè ïîêðûâàþò âñþ

òàáëèöó è íå ïåðåêðûâàþòñÿ ìåæäó ñîáîé.)

�6. Ìåäèàíû òðåóãîëüíèêà ABC ïåðåñåêàþòñÿ â òî÷êå G. Ñðåäè øåñòè óãëîâ GAB, GAC, GBA, GBC,
GCA, GCB åñòü íå ìåíåå òð¼õ, êàæäûé èç êîòîðûõ íå ìåíüøå α. Ïðè êàêîì íàèáîëüøåì α ýòî ìîãëî

ïðîèçîéòè?

Ìàòåìàòèêàäàí õàëû©àðàëû© XX Æºóòiêîâ îëèìïèàäàñû. Àëìàòû, 10 ©à­òàð 2024 æûë

Åêiíøi ê³í

(Æ´ìûñòû îðûíäàó óà©ûòû 4,5 ñà¡àò. �ð åñåï 7 ´ïàé¡à áà¡àëàíàäû)

�4. Ì´¡àëiì î©óøûëàð¡à 10 ºðò³ðëi î­ ñàí áåðäi. Ñåðãåé åêi ñàííàí ò´ðàòûí áàðëû© 45 æ´ïòû àëûï,

ºð æ´ïòà¡û ñàíäàðäû­ ©îñûíäûñûí åñåïòåäi. Ñîíäà îëàðäû­ iøiíäå °çàðà òå­ áåñ ©îñûíäû òàáûë¡àí. Ïå-

òÿ åêi ñàííàí ò´ðàòûí áàðëû© 45 æ´ïòû àëûï, ºð æ´ïòà¡û ñàíäàðäû­ ê°áåéòiíäiñií åñåïòåäi. Ïåòÿ àë¡àí

ê°áåéòiíäiëåðäi­ iøiíäå å­ ê°ï äåãåíäå íåøåói °çàðà òå­ áîëóû ì³ìêií?

�5. m× n êåñòåñi áåðiëãåí, ì´íäà mn ñàíû 6-¡à á°ëiíåäi. Á´ë êåñòåäå êåç êåëãåí 1× 3 íåìåñå 3× 1 °ëøåìäi
òiêò°ðòá´ðûøòû æîëà© äåï, àë êåç êåëãåí 1× 2 íåìåñå 2× 1 °ëøåìäi òiêò°ðòá´ðûøòû äîìèíî äåï àòàéû©.

Êåñòåíi æîëà©òàðìåí ò°ñåï øû©©àí. �ð æîëà©òû­ åêi ´ÿøû¡û áið äîìèíîìåí, àë ³øiíøi ´ÿøû¡û åêiíøi

äîìèíîíû­ áið ´ÿøû¡ûìåí æàáûëàòûíäàé åòiï, îñû ò°ñåóäi­ ³ñòiíåí òà©òàíû òà¡û äà äîìèíîëàðìåí ò°ñåï

øû¡ó¡à áîëàòûíûí äºëåëäå­iç. (Ò°ñåó êåçiíäå òiêò°ðòá´ðûøòàð êåñòåíi òîëû¡ûìåí æàáàäû, àë áið áiðií

æàïïàéäû.)

�6. ABC ³øá´ðûøûíû­ ìåäèàíàëàðû G í³êòåñiíäå ©èûëûñàäû. Àëòû GAB, GAC, GBA, GBC, GCA,
GCB á´ðûøòàðûíû­ iøiíäå êåìiíäå ³øåóiíi­ ºð©àéñûñû α-äàí êåì åìåñ. α-íû­ ©àíäàé å­ ³ëêåí ìºíiíäå

îñûíäàé æà¡äàé îðûíäàëà àëàäû?


