XL Jlerusss Muoronpeamernast Ilkora o 9 kiace, rpymnna npocu e Bumkuib, jeto 2024

3akoi. /loBbIBOJ

21 urona

1. Crosbipl Tabuiel n X n nporyMepoBajn ducjaamu ot 0 g0 n — 1 cjeBa Hanpaso,
a cTpokn — wuesgamu n,n + 1,...,2n — 1 cansy Beepx. Takum o6pasom, Kazkjasi KJIeTKa
3aJ1a6TCs HOMEPOM CTPOKH U CTOJIOIA, B KOTOPOM OHa cTouT. (HiuKHsst jeBas Kierka —
(n,0).) B KazKy1o 13 OCTAIbHBIX KJICTOK (i, ) 3aIlicasn qucio .
PaccmaTpuBaloTcst Bece BOSMOKHBIE [Ty TH U3 JIEBOTO BEPXHErO YIJIa JIOCKU B IPABbIii HUZKHMI,
rJe KasKJblil X0/ JIeJTaeTCst Ha OJIHY KJIeTKY BHU3 WM Ha OJHY KJETKY BIpaBo. HazoBem
yenot Iy TH POU3BE/IeHIe YICe/T B KJIeTKaX 9TOro My TH (He BKJIIoUYas KOHIbI). Hemy paBHa

CyMMapHad CTOUMOCTDb BCEX TaKMX HYTefI?

2. B ocrpoyrossnom tpeyrosibauke ABC' nposejena ouccekrpuca BL u Bbicora C'H.
Touka H, cummerpuuna touke H orHOcuTenbHO TpsaMoit BL, a Touka Hy cuMmeTpnd-
Ha Touke H;i ornocuresnbHo npsimoit C'H. Okazasoch, uTo derbipexyroiabiuk CHyLHy —
Brncanubiii. Jlokaxkure, uro Tpeyrojibiuk ABC — paBHOOEIPCHHBII.

3. Kpagpar ABC'D paspe3an Ha HpsSIMOYTOJILHUKH Tak, 9TO HH B KaKOH BepIIHHE He
cxondATest 4 1mpsMOyroJibHIKa. Bee BeplnHbIl packpacuyii B JBa I[BeTa Tak, 4TO B JIIOOOM
IPSIMOYTOJIbHIKE ITPOTUBOIOJIOXKHBIE 110 JUArOHaJN BEPIINHBI Pa3HOro IBeTa. l3BecTHO,
gro Bepmubbl A u C' ogroro msera. Jlokaxknre, uro Bepmmabl B 1 D ToXKe 0JHOTO IIBeTa.

4. Tan kpagpartubiii Tpexuien f(z) = x* + ax — 1 ¢ geiicrpurensubiv a. Cama Hamén
50 neiictBuTenbHbIX periennit ypasuennus f(... f(x)) = x (47 6yks f). Jdokaxkure, ato y
9TOr0 ypaBHEHMUsI eCTh eIlé XOTst Obl 46 JIefcTBUTE/IbHBIX PEleHHil.

5. Hanbr miesioe k > 1 u npocroe p Takue, 9To ducjio n = kp + 1 cocraBroe. Okazajioch,
arto uncio 2" — 1 genuresa na n. Jokaxure, aro n < 2%,

BriBog

6. Kaxxnaa xinerka kBajgpara 10 x 10 nmokparena B ojun u3 60 mseros. /Ijs Kakoro
HAMOOIBINEr0 HATYPAJBLHOTO K MOYKHO YTBEPK/IaTh, UTO HAIyTcd XOTd Obl k KJIeTdaTbixX
KBaJIPaTOB 2 X 2, Bce 4 KJIETKN KarKJIOI'0 13 KOTOPBIX IOKPAIIEHbI B pa3Hble I[BeTa!

7. B mepaBnobeipernblii Tpeyrobank ABC BimcaHa OKPY»KHOCTD C IEHTPOM B TOUKe 1.
[Tpstmbie BI u C'I nepecekaioT ero olnMcaHHY0 OKPYKHOCTH w B Toukax By u C7. [Ipamast,
npoxojsiiasg depe3 I napasuienbno BC, nepecekaer cropony AB B Touke (9, CTOpOHY
AC — B TOouke By, a TakKe OKPY’KHOCTb w B Toukax X un Y, Ttak uro Cy — Mmexnay Y n
I. Jokarkure, 910 KacaTejbHasd K w, MPOBeJeHHAs] B TOUKe A, a Tak:ke OOIue BHENIHNE
KacaTesbHble K OKpYKHOCTAM (B By X) u (C1C5Y') mepecekatorest B OJIHOIM TOUKe.

8. IIycThb jTaHbl TIe/IbIe HeOTpUIlaTeIbHbIE YUCa @, b, c. TpeyroabHIK Ha KJIeT4aToil mioc-
KOCTH C BEpIINHAMU B y3JI1aX CETKH CO CTOPOHOIl 1 Ha30BéM (a, b, ¢)-TPeyroJIbHUKOM, eCJiu
Ha OJIHOI €ro CTOPOHE PACIIOJIOKEHO POBHO @ y3JI0B (HE CUNTas BEPIINH), HA JIPYTOii CTo-
pOHE — POBHO b y3JI0B, a Ha TPETheil cTopoHe — POBHO ¢ y3/10B. Halijinre KoJIMIecTBO TPOEK
(a,b, c) Takux, uro a < b < ¢ U MUHUMAJIbHAST BO3MOYKHASI TLIOMIAb (@, b, ¢)-TpeyrobHIKa

pasaa 9 000 000.



