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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20 20 20 0 0 60

3apaual

1) NycTb k — KOAnYecTBO Kaxaoro ns Buaos duryp. Toraa KoAMYecTBo BCeX KNEToK N2 = 6*k+k

2) (7K B purype 2x3 6 KneTok). n*2 = 7k => ecnm MoXKHO paspesaTb KaK OMMCAHO B YC/I0BUK, TO N AennTcA Ha 7.

3) [oKaxem, 4To ecm n AienunTca Ha 7, To KBaapaT n*n MoXKHO paspesaTb Tak, Kak ONMCcaHo B YC/I0BUM.
KBagpat 7*7 MOXKHO paspesaTtb cnegyowmm obpasom:

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

(opmHakoBbIMM LMbpamm 0603HaYEHbI KNETKN O4HOM duUrypol). 34ecb No 7 NPAMOYTrosIbHUKOB 2X3 U
KBagpaTtos 1x1.

Mpwu BCEX h, AeNAWMXCA Ha 7, KBaApaT MOXHO CnepBa pa3pe3aTh Ha HECKO/IbKO KBaApaToB 7x7, a 3aTem
KaXdpbll U3 HUX pa3pes3aTb, Kak NOKa3aHo Bbiwwe. Moay4ynMm paspesaHune ¢ paBHbIM KOANYECTBOM duryp
pa3Horo sunaa.

OTBeT: Npu BCeX h, AeNAWnXcA Ha 7.

3apaHue 2
1) Mo HepaBeHCTBY O CpeAHEM KBaAPAaTUUHOM U CpegHEM apndMeETUYECKOM:
Sqrt( (a*3)22 + (b”2 c”3)A2 ) >= (a3 + b2 c”3) * srt(2) / 2
Mcnonb3ys 3To HEPABEHCTBO aHaNOMMYHO A5 OCTasIbHbIX ABYX CNaraemMbix NojyyYaem, Yto

A>=sqrt(2)/2 * ( (a*3+b”2c”3)/b + (b"3+cr2a”3)/c + (c*3+a*2b”r3)/a ) =

2) Wcnonb3yem HepaBEHCTBO O cpegHeM apudM M CpesHEM reom:
aM c+ a2 b ¢ >=2 sqrt( a”6 b”4 c”2) = 2abc* (a2 b)

3) Wcnonb3ys 3To HepaBEHCTBA aHONOMMYHO A/1A ABYX APYrMX Nap cnaraemblx (rpybrpoBka o603HayYeHa
noAYepKMBaAHUAMM) NONYyYAEM:

>=sqrt(2) * (a2 b + br"2 c +c”2 a) =3 sqrt(2)
4) 3To MMHMMaNbHOE 3HaYeHne gocTuraeTcs npm a=b=c=1.

OtBerT: 3 sqrt(2)

3apaHue 3

1) Myctb <BAC =x, <ABK =y, <BCA =z. <ACK =<ABK =y (onupatotca Ha ayry AK), <BKC=<BAC = x (ayra BC)
2) <BCK = <BKC (Tk Tpeyr BCK paBHobeap) =x= <BCA+<ACK => x=y+z

3) PaccmoTpum Tpeyr APK: <PAK=<KBC=y (ayra KC) , <PKA=<BCA=z (gyra AB) => <CPK=y+z=x
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4) <CPK=<CKP=x, <BPA = <BAP = X, 3HauuT TpeyronbHukn CPK 1 BPA paBHobeapeHHble. Mpamble CL 1 BL
ABNAOTCA BUCCEKTPUCCAMM COOTBETCTBYIOLMX TPEYrONbHUKOB (TK L — cepeamHa ayrm AK) 3HaUuT aTu
NpAMble ABAAOTCA BbICOTaMM COOTBETCTBYHOLLMX TPEYIOIbHUKOB (TK TperoabHUKKM pb). Torga BL nepneHs,
AC, CL nepneH BK.

5) PaccmoTtpum Tpeyr BCL. BK, AC — ero BbICOTbI (3TO AOKa3aHo B n.4), NpUYEM 3TM NPsSIMble NepeceKaroTcaA B
TouKe P. BbICOTbI TPEro/IbHUKA NEPECEKAIOTCA B OA4HOMN TOYKE, 3HAUUT BbICOTA 3TOFO TPEYro/IbHUKA,
onyuieHHasa Ha BC n3 L byaeTt npoxoauTb Yepes ToUKy P, To ecTb npaAmasn LP nepneH BC.

Orsert: 90 rpagycos.

3apaHue 4

1) MpocTble Ynucna MoryT 3aKaHUMBaATLCA Ha Undpbl 1, 3, 7, 9 (ecnv Ha 2 4 Uan 6 — OHU AeNnaTcs Ha
2, ecnv Ha 0 An 5 - Ha NATb). 3HAYMT ABa NPOCTbIX YACAA MOTYT PA3IMYATLCA Ha 4 TONIbKO ecu
oHu nmetot Bua, 10k+9 n 10k+10+3 nmbo 10k+3 1 10k+7.

2) PaccmoTpum nepsblt BapUaHT

X = (10k+9)(10k+13) = 100k"2 + 10*22k + 117, TOraa Y1cno X 3aKaHYMBAETCA Ha 7, YTO MPOTUBOPEUNT
YC/0BUIO

3) 3HauuT ABa comHOXMTena umetoT sna 10k+4 n 10k+7
X=(10k+3)(10k+7)=100k”2 + 100k + 21 = 100(k~2+k) + 21

x-21 genutca Ha 100, 3HaYUT NocnegHee ABY3HAYHOE YNCO, BbinMcaHHoe MeTei ecTb 21.
4) MNyctb x=100y + 21. Torga 100(k”2+k) + 21 = 100y+21
k(k+1)=y. 3ameTnm, yto y=20 — peLueHne 3Toro ypasHeHus. [elicteutenbHo, 2021 = 43*47,

5) Mepebopom ybexpgaemcsa, 4To 6oNbLUE TaKUX YMCEN HET (KaxK[0e U3 YMCEN X, KOTopble
HaumHatotca ¢ 10,11,12...19 nmetoT genntenb, ropasgo MeHbLIMIA, YeM KOPEHDb M3 A@HHOTO
yncna (Hanpumep, 3, 7 M gpyrue), a 3HaYUT He MOryT BbITb NpeacTaBAeHbl B BUAE
npousBeeHMA ABYX NPOCTbIX YMCen, OTINYaoLWMXCA Ha 4)

6) 3Hauut x=2021

Otsert: 2021



