Oaumnuaga mkoapbHukoB CII6I'Y mo maremaTtuke.

BakJsrounTtenbHbrii atan. 2020/2021 yuyebusiii rox. 10 — 11 kJaccsl.

Harypasibabie anciia or 1 g0 2023 3amucanbl B psiJi B HEKOTOpoM Topsiake. OKa3aaoch, 9To JIIoObIe
TPU YHCJIA, PACIOJIOXKEHHBIE Yepe3 OJHO, JAIOT pa3Hble OCTATKU OT jejeHus Ha 3. Kakoe ducio

MOXKeT OBbITh Ha IePBOM MecTe?

[lpu a, b, c > 0 Haiigure MaKCUMAIBHOE 3HATCHUE BBHIPAKCHUSI
_ at 4+ bt + ¢
(a4 b+c)t — 80 (abc)/3

Oxkpy)kHOCTH Wy ¢ nenTpoM O niepecekaeTcsd B ToUKax K u L ¢ OKPYKHOCTBIO Wy, IIPOXOJIAIIEH depes
touky O. Yepes Touky O mpoBejeHa MpsiMasi, BTOPUTHO MepeceKaroIiasi OKPYKHOCTh wy B ToUuKe A.
OTtpesok OA nepecekaeT OKpPYKHOCTh wy B Touke B. Haiiure oTHOIIEHIE PACCTOSHII OT TOYKH B

510 upsambix AL u K L.

[Terst HamMCAI HA JIOCKE MOJPSJ N JIBY3HAYHBIX BOCBMEPUIHBIX drces1 (n > 2), 06pa3yonmx apudne-
TUYIECKYIO IIPOIPECCHIO C PA3HOCTBIO 8, IpUYeM IIepBOe YUCI0 He cojiep:KuT mudpy 2. Baca moaymadrt,
YTO 3TO BOCBMEPUYHAA 3aUCh HATYPAJbLHOIO YHCIA X, U PA3JOKWUJI T Ha IIPOCTble MHOKUTEJIU.

Okaz3aJI0ch, 9TO WX BCETO JIBa, U OHU pa3jndaiorcd Ha 2. UTo HammcaHo Ha J0CKe?!

B crpane Jlumonuu B oOpalleHUU KCIIOJIb3YIOTCI MOHETBI JJOCTOMHCTBOM 3n — 2, 6n — 1, 6n 4+ 2 u
6n + 5 nmmacTpoB, e n — HaTypaJbHOe YuCa0. 2KuTe/ib cTpaHbl 3aliesl B OaHK, He UMesi IIpu cede

HaJIMIHBIX JieHer. Kakyio HauboIbInyo cyMMy eMy He CMOI'YT BbIJIAThH B OaHKe?
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3AOAHA 1

3ameTum, 4To B pAay 1...2023 pOBHO 675 YMcen cpaBHUMbI C 1 N0 MOAYNHo 3; POBHO 674 C 2
no MoAyrto 3; POBHO 674 uncna aenstcs Ha 3.

JTioGble TP 4Yncna, pacnosioXXeHHble Yepe3 0OgHO, UMEIOT pa3fiM4Hblie OCTaTKu Npu
OeneHnn Ha Tpu. rlyCTb yucrna c HOMepoM n, n+2, n+4 UMEIOT pasnnyHble OCTaTKK, Toraa
yucna c Homepamu n U n+6 UMEKT OgMHaKOBbIE OCTaTKM NpU AeneHnm Ha 3

MyCTb YMCIO C HOMEPOM 2 UMEET OCTaToK k2 Mo MoAynto 3, Toraa Bce Yncna c Homepamm
2,8, 14... 2018 nmetoT ocTaTok k2 no moaynto 3. Nx 337.

Takxe NycTb YMCINO C HOMEPOM 4 UMEET OCTaToK k4 Mo Moaynto 3, Toraa Bce Yucna ¢
HoMepamu 4,10,16...2020 NMetOT ocTaTok k4 no mogynio 3. Nx 337.

Torga 4ncna c Homepamu 6,12,18...2022 UMEIOT TPETUIN OCTATOK NPU AENeHU Ha 3.
Hasosem ero k6. Nx 337.

Uncna k2, k4, k6 pa3nunyHbl n u3 MH-Ba 0,1,2

Takke Mbl 3HaeM, 4YTO 4Yncna c Homepamu 1,7,13...2023 nmeltoT ocT k1 npu gen Ha 3. Nx 338
3,9,15...2019 um ocT k3 npu gen Ha 3. x 337

5,11,17... 2021 um ocT k5 npwu gen Ha 3. Ux 337 k1,k3,k5 pasnu4yHbl 1 3 MHOXecTBa 0,1,2

YUuncen c octatkom k1 6onblie. Cpeaun k2, k4, k6 HangeTcs poBHO OAHO, KOTopoe OyaeT
paBHO k1.

Torga yumncen c octatkom k1 6yget 675. Torga k1 ectb 1. Hac cnpawmsanu npo nepBbIii
Homep. Tyaa Kak pa3 BXoguT YNCIO C HOMEPOM 1.

3HaunT Yncno ¢ HOMepOM 1 nmeeT ocTaTtok k1 =1 npu geneHun Ha 3.

B cuny Toro, 4To TONMbKO OCTaTOK NpY AeneHun Ha 3 BNuUsAeT Ha No3vLumio Ynucna B paay, Ha
nepBoM MecTe CTouT Moboe Yncno 13 psaa 1...2023, KoTopoe AaeT 0CcTaTok 1 npu
[eneHnn Ha 3

Otger: ntoboe uncno us paga 1...2023, KOTOpoe JaeT OCTaTokK 1 Npu AeneHnn Ha 3.
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3ALAYA 2

MNMopabooTaem co 3HameHaTenem. Ecnm mbl MUHUMU3VPYEM 3HAaMeHaTeNb, TO
MaKCMMU3MpyeM BCto ApOoOb.

Packpoem (a+b+c)*4 B 3HameHaTene. byaem nmetb CTpalLHbIi MHOMOYEH

aaaa+bbbb+cccc+(4aaab+6aabb+4abbb+4caaa+12aabc+12bbac+4bbbc+6aaccc+12ccab+6bbcc+4
ccca+4cechb).

MpencrtaBmm, 4TO 3aechb 78+3 cnaraemMbix. OueHMM No HepaBeHCTBY KoLum To, 4To 5
BblOenun B ckobkax.

Mony4mm, 4To STOT MHOrouneH byaet >=aaaa+bbbb+cccc+78* (KOpeHb 78-11 cTeNeHN u3
(abc)*104)=

ar4+br4+cM4+78*(abc)”(4/3). BeluTeM oTcloda TO, YTO ObINO B 3HaMeHarere.

WNToro 3HameHatenb >= a*4+b”4+cr4-2*(abc)A(4/3), Toraa Bcs Apobb A <=
(ar4+b"4+cr4)/(ar4+bN4+cM4-2*(abc)M(4/3)) = B

npnbaBmmM 1 BbluTEM 2*(abc)?(4/3) B uncnutene. Toraa Mbl MOXM BbIAENNUTL LIEMNYHO YacTb
B = 1+ (2*(abc)”*(4/3))/(a4+bM4+cM4-2*(abc)(4/3)).

OueHnM a4+b”4+cM4 no Kown B 3HameHatene B<= 1+
2*(abc)M(4/3)/(3*(abc)A(4/3)-2* (abc)M4/3))=3

NToro A<=B<=3. OueHKa gocTuraetcsi, ecnu a=b=c. Npn a=b=c npu ntodom a A=3.

OTtBer 3.

3A0A4A 3

OK = OL KAK PAONYCbI wl. Takke B w2 OK 1 OL xopabl, Toraa yrribl KAO 1 LAO paBHbI.
Takke paBHbl OLK 1 OKL, KaK yribl Npy OCHOBaHUM B paBHOOeapeHHOM OKL.

Yron OLK Takke ABNSETCS BNMCaHHbIM ANa w2 U onpuaeTcs Ha ayry OK, Toraa OH paBeH
KAO, Toraa BEpHO, 4To KAO= LAO = OLK = OKL.

MycTb yron KLB = x=> OLB = x+OLK = x + LAO. OLB = OBL, KakK yrnbl Ip1 OCHOBaHWU1 B
paBHOb6eapeHHoOM Tp OBL.



Torga OBL = x+LAO. O,B,A Ha ogHoW NpsAMOK, yron OBL BHeLLHWI Ans Tp ABL. Torga yron BLA
= OBL-LAO= (x+LAO)-LAO= x.

370 3HaunT, YTO KLB = x = LBA. Toraa B nexuT Ha GuccekTpuce KLA. Takke Mbl 3HaeMm, 4YTo B
NexuT Ha BuccekTpuce yrna KAL, Tak kak KAO = LAO

CnepoBaTenbHo B SiBNSIETCS LIEHTPOM BNUCaHHOWM OKPY>XHOCTW Anst TpeyronbHuKa KAL.
Torga paccTosiHve OT TOYKM B 4o npsiMbIx AL, KL, AK paBHbI.

3HaunT OTHOLWIEHME paCCTOFIHMI‘;I oT B oo np AL u KL paBHoO 1.

OTBeT 1.

3A0AHA 4

Pa3HOCTb 8 NS BOCbMEPUYHON CUCTEMbI CHUCTIEHUSI O3HAYAET, YTO YNCIIO MEHSIETCA TaK,
YTO ero undpa B paspsiae ECATKOB yBeENMYMBaeTcs Ha 1.

NpoCTbIe Yncna HedeTHble. Toraa OHK 3akaHymBatoTcs Ha 1 3 5 unu 7. Torga ecnu
MeHblliee okaH4YMBaeTcd Ha 1, To bonbluee Ha 3.

1 3 np-HMe 3, OKaH4YMBaeTCs Ha 3

3 5 np-Hue 15 -> 17(8) okaH4YMBaeTcA Ha 7
5 7 np-Hue 35 -> 43(8) okaH4YMBaETCS Ha 3
7 1 np-HMe 7 okaH4MBaeTcH Ha 7.
OkaH4ymBaeTcsa Ha 3 unM Ha 7

Haxogutcsa oanH npumep. 3343 (8) = 1763 = 41*43 =51_(8)*53_(8). To ecTb uncno 3343 B
BOCbMEPUYHOM packnagbliBaetcs Ha 51*%53 B BocbMepuyHon. Ob6a 3Tu yncna npocthie



