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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3agava 1.

3ameHum uncna 1, ... 2023 Ha ux ocTaTKku oT geneHus Ha 3. Monyuynm Habop umcen 1,2,0,1,2,0..,1, 2,
0, 1.3zecb (337X 2) uncen 2, (337X 2) umcen 0 mn (1+337X2) uncen 1.

B 6/10Ke 13 6 YMcen MCKOMOro paaa PacCMOTPUM MO3ULIUK C HEYETHLIMU HOMEpPaMM.

IR RN

Ha nancTax oTMeYeHHbIX TOYKaMKM HaxoZATcA POBHO NO O 4HOMY YUChy 0,1wvnn 2. anHEM nopAagokK ux

cneAoBaHMA O4HO3HAYHO onpeaenseT NoOPAAOK CleA0BaHUA STUX YUCE Ha HEYETHbIX MO3ULMAX BO BCEX
nocneayrowmx 6,10Kkax 3 6 yucen.

AHaNornyHble pPaccy»KAeHNs MOXKHO MPOBECTU AN5 YNCEN, HAXOAALLMXCA Ha YETHbIX MO3MUMAX B B10KaX
13 6 ymncen.

Taknm obpasom, KaxKabln 610K U3 6 Uncen cogepuT B HeKOTopom nopaake asa 0, ase 1, ase 2 no
OAHOMY 3K3eMMAAPY Ha YETHOM U HeYeTHOM NucTe.

Bcero y Hac moxKeT noayuntbest 337 nosiHbIX 610KOB M OCTaHeTcA OA4HO Yncao 1. 3HaumT nepsbim byaeT
Takoe uncno: (*Tabanyku AONKHbI UATU B PAJ FOPU3OHTANbHO)

OtBeT: ntoboe U3 yncen, gatowee nNpu AeneHnn Ha 3 ocTaTok 1.
3agava 2.

MCI'IOﬂb3YEN\ HEepPaBEeHCTBO O CpeaHUNX:

x1+x2+"'+xn

n 27i/x1><x2><...><xn


moonstyle
Штамп


4

a3b +a3c+ ab? + ac® + b3c + bc3 = 6Ya®b8c® = 6(abc)z
4
a?b? + a?c? + b%c? = 33a*b*c* = 3(abc)s
4
a?bc + ab®c + abc? = 33 a*b*c* = 3(abc)3

4 4 4
Torga (a+b+0)* = a*+b*+ c*+ 4 x 6(abc)s + 6 X 3(abc)3 + 12 X 3(abc)s = a* + b* + c* +
4
78(abc): , Torpa

4
a*+b*+c* a+b+c)*-78(abc)3 2
A= 4 S ( ) ( )i =14 (a+b+c)*
(a+b+c)4-80(abc)3  (a+b+c)*—80(abc)3 ——4 80
(abc)3

A NPpUHUMaeT Hanbonbllee 3HaYeHue npy HammeHbllem 3Ha4eHUN 3HameHaTenNA, T. e. Npn
(a+b+0)* _(at+b+o)*
T T3
(abc)3 vabc

HanmeHbleM 3Ha4YEHNN

Mo a+b+c >3 Vabc

Torga > 3% =81
T.e.A<3,mpuueMA =3npua=b=c
OtBeT: A=3 npu a=b=c

3agava. 3

Pewenne:

1) Yron KOA paBeH yrny KLA, Tak Kak 3TO BNMCaHHbIE Yr/bl, ONUPAOLLMECA Ha OAHY AYrY B
OKPYKHOCTU W,

2) B OKpyXHOCTM w; yron KOB — ueHTpanbHbIi, a yron KLB — BNMCAHHBIN, ONMPAOLWUACA Ha Ty XKe
ayry.

3) 3Hauut yron KLB paBeH nonosuHe yrna KOB ,To ecTb nosioBuHe yrna KLA ,cneposaTenbHoO, yron B
—buccektpuca yrna KLA. Torga pacctosiHMa oT Touku B oo ctopoH yrna KL u AL oanHaKoBble.

OtBeT: 1

3apava 4.

Ecnv BOCbMepMYHbIe Yncia 06pasyoT apuPpmMeTUUYECKYH NMPOrPECcCUO C Pa3HOCTLIO 8, TO OHU
OT/NINYatoTCA NepBoi LMdpon , To ecTb 3TO YncIa BUAA 1b ,2b,..,7b.No ycnosuio x=p(p+2), 3HauuT,
umodpa b He morKeT 6bITb YeTHOM. U nocneaHaAs umdpa p ToXKe He MOXKET bbITb YeTHOW. NocMmoTpum Ha
nocneaHune undpbl yncen p u (p+2):



P p+2 X

1)..a; ...a3 (...+8a+1)(...+8a+3) =4
=g32a+3, Toectb...(4a)g3
2)..az3 ...qsg .17
3)..as ..a; ..(4a+4)g3
4)..a; ..(a+1); .77
Cnyyait 2) He NogxoguT, N=>2, a y Hac Noay4Yaercs 4To x=17
Cnyyait 1) x=...(4a)g3
Ecnn a=0, To x=03 He nogxoant
a=1, 1o x=...43

AHANOrMYHO , a —YeTHOE He NoAX0oAMUT, @ — HeYeTHoe aenaet x=...43
Cnyyaii 3) x=...(4a + 4)g3

Ecan a=0, To x=...43

a=1, x=...03 (-)
a=2, x=...43
a=3, x=...03 ()

3HauuT x=...43
Pasbepemcs ¢ x=...43. Bo3amoxKHble BapuaHTbl: Xx=13233343 n x=3343
[na nposepkm 3ameTnm, uto x=p(p+2)=(p + 1)? — 1, To ecTb x+1 — NOAHbIN KBaAPAT.
(3343 + 1)g=1764,7=42% - BepHo 1 p=41,, = 51

p+2=43,, = 53
132333435+1=2963172, - He MOXeT ObITb MO/IHbIM KBaApPaTOM.
Tenepb paccmoTpum cnydait 4) x=...77
X=6777, x+1=3584,, (He nonHbI KBaLpPAT)
X=56777, x+1=196096,, (He NnoaxoauT He KB.)
X=47576777, x+1=10419712 (He noaxoamT)
X=3747576777
x+1=530513408,, (He noaxoawuT, He KBaapaT)

x=17273747576777



x+1=1056018726400 (He noaxoamT, He KBagpaT)

Otset: 3343

3apava 5.

3n-2 — MeHbLUasA U3 MOHET, BCE CYMMbI €/ KpaTHble 6aHK BbINIATUTL HE MOMKET.

Mpu n=1, 3n-2=1, B TakoM cny4ae ntobyto cymmy 6aHK BbINAATUT. 3HAYUT HAZO CMOTPETb N> 1
A=m(3n—2)+ k,meN,k €N

k<3n-2

Ecan k MOXKHO BbINAATUT MOHETaMM 6n-1, 6n+2, 6n+5, To A 6aHK BblAaTb CMOXET
6n-1=2(3n-2)+3

6n+2=2(3n-2)+6

6n+5=2(3n-2)+9

N=1: 1,5,8,11
N=2: 4,11,14,17

N=3: 7,17, 20, 23

N=4:10, 23, 26, 29

nr. Ao

HanbosbLuee YnC/I0, KOTOPOE KUTE/Ib HE CMOXKET NONMYYNUTL =3.

OtBeT:3



