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Ñåðèÿ 27. Î÷åíü ìíîãî ãåîìåòðèè

Ãåîìåòðèè ìàëî íå áûâàåò!

Îäèí ñåëüñêèé ó÷èòåëü

1. Íà ñòîðîíå BC ðàâíîñòîðîííåãî òðåóãîëüíèêà ABC îòìå÷åíà òî÷êàM , à íà ïðîäîë-
æåíèè ñòîðîíû AC çà òî÷êó C � òî÷êà N , ïðè÷åì AM = MN . Äîêàæèòå, ÷òî BM = CN .

2. Äàí ïàðàëëåëîãðàìì ABCD, îòëè÷íûé îò ðîìáà. Âïèñàííûå îêðóæíîñòè òðåóãîëü-
íèêîâ ABC è ADC êàñàþòñÿ äèàãîíàëè AC â òî÷êàõ X è Y . Âïèñàííûå îêðóæíîñòè
òðåóãîëüíèêîâ BCD è BAD êàñàþòñÿ äèàãîíàëè BD â òî÷êàõ Z è T . Äîêàæèòå, ÷òî
òî÷êè X, Y , Z è T ÿâëÿþòñÿ âåðøèíàìè ïðÿìîóãîëüíèêà.

3. Â îñòðîóãîëüíîì òðåóãîëüíèêå ABC ïðîâåäåíà âûñîòà CH. Îêàçàëîñü, ÷òî AH =
BC. Äîêàæèòå, ÷òî áèññåêòðèñà óãëà B, âûñîòà, îïóùåííàÿ èç âåðøèíû A, è ïðÿìàÿ,
ïðîõîäÿùàÿ ÷åðåç òî÷êó H è ïàðàëëåëüíàÿ ñòîðîíå BC, ïåðåñåêàþòñÿ â îäíîé òî÷êå.

4. Two circles O1 and O2 intersect each other at M and N . The common tangent to two
circles nearer to M touch O1 and O2 at A and B respectively. Let C and D be the re�ection of
A and B respectively with respect to M . The circumcircle of the triangle DCM intersect circles
O1 and O2 respectively at points E and F (both distinct from M). Show that the circumcircles
of triangles MEF and NEF have same radius length.

5. Íà ñòîðîíàõ AB è AC òðåóãîëüíèêà ABC âûáðàíû òî÷êè K è L ñîîòâåòñòâåííî
òàê, ÷òî KB = LC. Òî÷êà X ñèììåòðè÷íà K îòíîñèòåëüíî ñåðåäèíû ñòîðîíû AC, à
òî÷êà Y ñèììåòðè÷íà L îòíîñèòåëüíî ñòîðîíû AB. Äîêàæèòå, ÷òî ïðÿìàÿ, ñîäåðæàùàÿ
áèññåêòðèñó óãëà A, äåëèò îòðåçîê XY ïîïîëàì.

6. ABCD � âûïóêëûé ÷åòûð¼õóãîëüíèê, â êîòîðîì ∠B = ∠D, à öåíòð îïèñàííîé
îêðóæíîñòè òðåóãîëüíèêà ABC, îðòîöåíòð òðåóãîëüíèêà ADC è òî÷êà B ëåæàò íà îäíîé
ïðÿìîé. Äîêàæèòå, ÷òî ABCD � ïàðàëëåëîãðàìì.

7. AE è CD � âûñîòû îñòðîóãîëüíîãî òðåóãîëüíèêà ABC. Áèññåêòðèñà óãëà B ïåðåñå-
êàåò îòðåçîêDE â òî÷êå F . Íà îòðåçêàõ AE è CD âçÿëè òàêèå òî÷êè P èQ ñîîòâåòñòâåííî,
÷òî ÷åòûð¼õóãîëüíèêè ADFQ è CEFP � âïèñàííûå. Äîêàæèòå, ÷òî AP = CQ.

8. Let ω be the circumcircle of a triangle ABC. Denote by M and N the midpoints of
the sides AB and AC, respectively, and denote by T the midpoint of the arc BC of ω not
containing A. The circumcircles of the triangles AMT and ANT intersect the perpendicular
bisectors of AC and AB at points X and Y , respectively; assume that X and Y lie inside the
triangle ABC. The lines MN and XY intersect at K. Prove that KA = KT .


