IIpuHuMn kpaiinero
1) U3 Toukw, nexaieil BHyTpH BBITYKJIOIO MHOTOYTOJIbHUKA, OITYCTUIIN NEPIIEHANKYIISAPBI Ha
IpsIMbIE, COACPIKAIINE €ro CTOPOHBI. JIoKaXkuTe, YTO OCHOBAHUE OJHOIO U3 ITUX NEPIEHIUKYIIAPOB
JIEKUT HA CTOPOHE, a HE Ha MPOJI0JIKEHUH.
2)IIpo KOHEYHOE MHOKECTBO TOUYEK MU3BECTHO, YTO JUIS JTFOOBIX ABYX TOUEK ATOI'O MHOXKECTBA
npsMasi, IPOXO/IAIIasl Yepe3 HUX, COJEPIKUT eI€ XOTs Obl OIHY TOUKY 3TOro MHOXecTBa. /lokas3ars,
YTO BCE TOYKHU JICIKAT HA OJTHOU MPSIMOIA.
3) AHaJIOTMYHOE YTBEPXKIECHHE NPO MPSIMBIE.
4) IIpo KOHEYHOE MHOKECTBO TOYEK U3BECTHO, YTO JUIsl JTFOOBIX TPEX TOUEK 3TOr0 MHOKECTBA
HaWJeTCs YeTBepTasi, KOTopas JOIOJIHUT 3Ty TPOUKY 10 mapauiesiorpamma. J{okasars, 4To TOUEK
pOBHO 4.
5) Ha npsmoii pacnionioskensl 2k-1 6enbiit u 2k-1 yepHbiif oTpe3ok. M3BecTHO, YTO J1I000H OembIit
OTPE30K TepeceKaeTcst XoTs Obl ¢ k yepHbIMU, a JIF000M YepHbIi — XOTs ObI ¢ k Oenpivu. [{okazaTs,
YTO HaANAyTCsA YepHBIH OTPE30K, IEPECEKAIOIIUICS CO BceMU OebIMH, U OeNblil 0TPe3oK,
MIEPECEKAIOIIHUNCS CO BCEMH YEPHBIMHU.

Nupyknus
6) Jlokasarb, 4To HAOOp M3 N TOYEK, HE JIEKAITUX HA OJJHOU MPSAMOM, 33]JaCT HE MEHBIIIE N MPSMBIX,
KaKJ1ast U3 KOTOPBIX COACPKUT HE MEHBIIIE JBYX TOYEK U3 HaOopa. (MCIOIb30BaTh 3a/1auy 2 M3
TEeMbI IPUHIUI KPAaHHETO0 W MHIYKIUIO)
7) Ha ckoapKko 9acTel IemsT MII0CKOCTh N MPSMBIX 0OIIETO MOJ0KCHHS ?
8) IlimockocTh pa3duTa Ha YacTH KOHEYHBIM HA0OPOM MPSAMBIX. JIOKaKUTE, YTO ITH YACTH MOXKHO
MMOKPACHUTh B JIBA IIBETA TaK, YTOOBI y YacTel OJHOTO IBETA HE OBLIO OOIIUX CTOPOH.

9) Jlemma IlInepuepa. (4E€THOCTH)

Bepuunsl TpeyroibHuka oTMedeHbl uucnamu 0, 1, 2. 3TOT TpeyroJbHUK pa30UT HAa HECKOJIBKO
TPEYroJbHUKOB TAKUM 00pa3oM, 4TO HUKAKasl BEPIINHA OJHOTO TPEYroJbHUKA HE JIEKUT Ha
CTOpPOHE APYyroro. BepumHam UCXOAHOTO TPEYroJIbHUKA OCTaBJIEHbI CTapble IOMETKH, a
JONOJIHUTENbHBIE TOUKHU NOoTy4atoT HoMepa 0, 1, 2, mpuuem mrobast Touka, KoTopast JISXKUT Ha
CTOPOHE UCXOJHOI'0 TPEYTOJIbHUKA UMEET TOT K€ HOMEP, YTO ¥ OJJHA U3 BEPILUUH 3TON CTOPOHHI.
Jlokaxwure, 4TO B pa30MEHUH €CTh TPEYTOJbHHUK, Y KOTOPOrO BCE BEPIIMHBI UMEIOT pa3Hble HOMEpA.

HepaBencrBa

10. OnuH BBIIYKJIBIM MHOTOYTOJIBHUK JIEKHUT BHYTPU APYroro. JJokaxure, 4To NEPUMETP
BHYTPEHHEIO0 MHOTOYTI'OJIbHUKA MEHBIIIE, YEM NIEPUMETP BHEIIHETO.

11. Ilycts A — cyMMa NOMAPHBIX PACCTOSIHUM MEXAY TOUKaMU HEKOTOPOTO KOHEYHOI'O
MHOJKECTBA, B KOTOPOM TOYEK YETHOE KOJNYECTBO. [10J0BHHY TOYEK 3aKpBUIA U IIOCYUTAIIN HOBYIO
CYMMY MOIIapHbIX paccTossHuil - B. Jlokaxkute, uto A>=2B.

12. Ha mi1ockoCTH OTMEUEHO 6 KPaCHBIX, 6 CUHUX U 6 3€JI€HBIX TOYEK, IPUYEM HUKAKUE TPH U3
OTMEUYEHHBIX TOUYEK HE JIEXKAT Ha OJHOU NPAMOU. JIOKa)KUTE, YTO CyMMa ILIOIIAAEH TPEYTOJIbHUKOB
C BEpILIMHAMM OJIHOTO LIBETa COCTABJIsIET He 0oJiee YETBEPTH CyMMBI ILIOIIAJIEH Beex
TPEYTOJIbHUKOB C OTMEYEHHBIMU BEPIINHAMM.

3aaum HA BCIIOMOraTe/ibHbIE PACKPACKH:
1) Ha xier4yaToif IIIOCKOCTH OTMETHIIH N KJIETOK. JIOKakHUTe, 4TO MOXKHO BBIOpaTh n/4
OTMCYCHHBIX KJICTOK, ¥ KOTOPBIX HCT O6H_II/IX TOYCK.
2) LleHTpBI HEKOTOPBIX KJIETOK KBaJpaTa cO CTOPOHOU 15 coemnHumm oTpe3KaMu Tak, 4To
MMoJIydnJjiaCb 3aMKHYTAas JIOMaHast 663 caMonepecequHI‘/'I, CUMMCTpUYHAsE OTHOCHUTCIIBHO
IJIaBHOW auaroHaiu. Jlokakurte, 4To JIMHA JJoMaHo# He Oobire 200.

Pemenue: Packpacum kjIeTKM KBajJpaTa B IIaXMAaTHOM Hopsiake. Toraa coceHrE BEpUINHbI

JIOMaHOU OyIyT LEHTpaMH KJIETOK pa3HbIX LIBETOB, BEPUIMH KaXKI0TO 1IBETA B IOMaHOW MOPOBHY.
[Tockonpky ToMaHast 6e3 camorepecedeHuit, To OCh CHMMETPHUH OHA MepeceKaeT pOBHO JIBa pasa.
To ecTb, ecu 1uaroHanb MOKpalleHa B YEPHBIN LBET, TO JIOMaHas HE MPOXOAUT depe3 13 kieTok



9TOM nuaroHanu. Torja oHa HE MPOXOIUT XOTs Obl yepe3 12 OenbIX KJIETOK, a 3HAYHT, 3a/IeBacT HE
0obiie 200 KIeToK.

3amacHble 3a0a4U:

1) Let n be an integer greater than 1. Suppose 2n points are given in the plane, no three of which
are collinear. Suppose 7 of the given 271 points are colored blue and the other 72 colored red. A line
in the plane is called a balancing line if it passes through one blue and one red point and, for each
side of the line, the number of blue points on that side is equal to the number of red points on the
same side. Prove that there exist at least two balancing lines.

2)* A circle is divided into 432 congruent arcs by 432 points. The points are colored in four colors
such that some 108 points are colored Red, some 108 points are colored Green, some 108 points
are colored Blue, and the remaining 108 points are colored Yellow. Prove that one can choose three
points of each color in such a way that the four triangles formed by the chosen points of the same
color are congruent.

3) A rectangle D) is partitioned in several (= 2) rectangles with sides parallel to those of 1J. Given
that any line parallel to one of the sides of 1), and having common points with the interior of D

, also has common interior points with the interior of at least one rectangle of the partition; prove
that there is at least one rectangle of the partition having no common points with £J's boundary.

4) Around a circular table sit 12 people, and on the table there are 28 vases. Two people can see
each other, if and only if there is no vase lined with them. Prove that there are at least two people
who can be seen.



