Oaumnuaga mkoapbHukoB CII6I'Y mo maremaTtuke.

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

[Ipu KaKux HaTYypaJbHBIX N KJIETYATYIO JIOCKY 1 X M MOXKHO pa3pe3aTh Ha MPAMOYTOJbHUKH 1 X 1 1

2 X 3 TaK, UTO MPsIMOYTOJIbLHUKOB Pa3HBIX PazMepoB Oy/eT mopoBHY?

[TomoxKuTeIbHEIE YuCIa a, b, ¢ TakoBbl, uTo a’b + b%c + c?a = 3. Haiinure MuHUMaIbHOE 3HAYCHHE

BbIPa2KCHUN A

\/CLG + b4 cb \/bG + cab \/CG + a’bb
=t

A

Bokpyr ocrpoyrosbroro rpeyronbanka ABC onncana OKpy:KHOCTh. Touka K — cepeaumHa MeHbIIIe
nyru AC 9Toiit OKpyzKHOCTH, a TouKa L — cepemuna Menbineir pyru AK sroit okpyzxuocTu. OTpesku

BK u AC nepecekaiorcs B Touke P. Haitmure yron mex iy npsmbivu BC' u L P, ecin m3BeCTHO, 9TO
BK = BC.

Ilers mammcaa Ha JOCKe IIOAPAI B y6bIBaIOLL[eM IopAaKe 1 I10CJIe0BaTC/JIbHBIX JBYSHAQYHbBIX YHCEJI,
ocJjie/inee n3 KOTOPLIX HE COHEPZKHUT LII/ICbpy 7. Baca HoayMaJi, 9TO 9TO JeCATUYIHad 3allUChb HaTy-
PaJIbHOI'O YHCJIa T, U Pa3JIOKMWJI T Ha IIPOCTbIEe MHOXKHUTEJIN. OK&S&HOCB, YTO HUX BCEro JIBa W OHU

pasaumuarorcs Ha 4. Uro Hammcano Ha gocke?

B crpane JIumonun B 06paleHni HCHOIL3YIOTCS MOHETHI JJOCTOMHCTBOM 27, 27~ 1.3, 2n=2.32 9n=3.33
.., 2-3""1 3" nmacrpos, rae n — HaTypaJsbHOe uncio. KuTeab cTpaHbl 3ales B 0aHK, He HMes

pu cebe HAJTUIHBIX JieHer. Kakyio HauboIbIIyI0 CyMMY eMy He CMOT'YT BbIJIATh B OaHke?
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3amayal

1) I[Tycth y Hac X IPSAIMOYTOJILHUKOB KaX0T0 BUJA, TOT/A IUIOMIab UCXOIHOTO
KBajpara 6x+x=7x — nenurcs Ha 7. 7 — MpOCTOE, MOITOMY €CIU TJI0IIaib(KBaapaT
CTOpPOHBI) JIENTUTCS HAa 7, TO U CTOpOHA Aenutcs Ha 7. Tak, n nenutcs Ha 7.

[Tpumep Ha 7

1 1 2 2 3 3 3
1 1 2 2 3 3 3
1 1 2 2 6 6 6
4 4 4 8 6 6 6
4 4 4 9 10 7 7
5 5 5 11 12 7 7
5 5 5 13 14 7 7

Hrak, Mbl ymeeMm pazOuBarh 7 Ha 7. Bo3zbMeM kBajpar 7a Ha 7a 1 pa3oObEéM ero Ha
KBaJIpaThl 7 Ha 7(OH OUYEBHUIHO TaK pa3OMBaeTcs), U pPa300bEM KaXkIbIi MaJTCHbKUMA
KBaJ[paT 10 OTJEJIIbHOCTU. TaK KaKk B MaJICHbKUX MIOPOBHY, TO U BO BCEM MOPOBHY.

OTBeT: npH BCEX N, KOTOPBIE ACISTCS HaA 7



moonstyle
Штамп


3amaya?
CHavasia OTIIeHUM KaXXIbIii YUCITUTEIb 1T0 HEPABEHCTBY MEXIY CPEIHUM
KBaJIPAaTUYHBIM U CPETHUM aprU(PMETUUCCKIM:

A=+ (@°+ b*c® )b+ V (b®+ c*a® )/c+ V (c®+ a’b® )/a+ > (a’+b’C)/V2b + (b*+c?a)/V2c + (c*+a’b)/V2a
> (@%b + b¥/c + c¥/a + b+ ca’+ ab®)*(1/V2)

[To HEpaBeHCTBY MEXAY CPEIHUM apU(PMETUUECKUM U CPETHUM IF€OMETPUUECKUM:
a’/b +ab’>2 a’b

3HAUMT:

A > (a%b + b¥c + c/a + b+ ca’+ ab®)*(1/V2) > 2(a’b +bc+c?a) *(1/V2)=6/V2=3V2

3ameTHM, 4TO TIpH a=b=c=1 BBIpaXeHHEe PaBHO 32
Otgert: 312



3amzaual

OTMmeTUM Ha OKPYKHOCTH TOUKY A, Takyro, yTo ayra BA paBHa nyre BA,.

3ameTtum, uto u3 cummerpuu ayru BK u BC paBhbl, nostomy ayru AK=KC=CA,.
Paccmorpum A AA K. B vém AC u KB Guccekrpucel, noatomy P — neHnrp
BIMCAHHOU OKPY>KHOCTH. Tak kak AL — Toxe Ouccekrpuca, TO OHa IPOXOAUT Yepe3
P. 3naunt, A;L=LP.

Haiiném yron mexny AL u BC. On pasen nonycymme nyr BA; u LC = nonycymme
BA u LC = (180 — KC/2 + AL)/2= 90 rpaaycos. ( K u C pacnonoxeHsl
cuMMeTpudHoO, motoMy 4To BKC paBHOOEenpeHHbIl, To3TOMY cepennna KC
JaMeTpabHO MIPOTUBOIIOJIOKHA TOUKE B).

Otgert: 90 rpanycos.



3anaua 4

BosmoxkHo, 3aymbiBaics otBeT 2021=43*47, Ho y MEHsI B YCJIOBUHU aOCOJIFOTHO
TOYHO HAIKUCAHO, 4TO uKciia [leTs BeIMUCHIBAET MO yOBIBaHUIO, @ HE IO BO3PACTAHMIO.
Haiure yucio sto p(p+4)

[Tpu p<7 noaxonut Toabko uncio 21. OHo paBHO 3*7 1 3TO HaNMCAHHbBIE HA3A]l
MOCJIeA0BaTENIbHbIC JIBy3HAYHBIC YU CIIa(OHO)

OueBuIHO, TP p >7 BCE MPOCThIC OKaHYMBAIOTCS Ha 1,3,7,9, mOATOMY OTJIMYATHCS Ha
4 MOTYT TOJIbKO MPOCThIE, KOTOpbIe OKaHuuBaloTcsi HAa 3 u 7 unu Ha 7 u 1. Ecm va 7
u 1, To Haie yrcio Obl OKAaHYMBAJIOCH HA 7, TOSTOMY Ha 3 U 7.

p =10a +3. Cymma 1udp ducna cpaBHUMA C YUCIIOM 10 MOJYJIIO 3, O3TOMY

YTOOBI yKcia ObUTH MPOCTHIMU, a+7 1 a+3 He JOJKHBI ACIUTHCS HA 3, 3HAUUT a — 9TO
1 mo monymio 3. Utak, a = 3x+1, 3Hauut p = 30x+13, 3HAUUT YKCIIO0 paBHO
(30x+13)*(30x+17)=900x*+510x+390x+221

900x*+510x+390x+221= 900x*+800x+221=221=21(mod 100)
Hrak, Hallle 4Yuciio 3aKkaHuynBaeTcs Ha 21!

3Ha4MT 10 HEro ObLIO 22, TIO3TOMY Ha caMoM aelie Ha 221, mostomy 900x’+800x
nenutcsa Ha 1000, mostomy x(9x+8) nenutces Ha 10, moaToMy X = 0 vt 8 110 MOJTYIIIO
10.



