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
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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?



1 2 3 4 5 Cymma

20 20 0 9 10 95

3ameTUMm, UTO eC/IM NPAMOYTO/IbHUKOB Pa3sHOro BUAa NOPOBHY, TO KOJI1-BO K/IETOK BCEl AOCKU Ae/UTCA Ha
CYMMY K/IETOK B 3TUX MPAMOYIOJ/IbHUKOB, 3Ha4YUT N2 KpaTHO 6+1=7, 3HAUMT n KpaTHO 7.

MoKkaxem, YTo MPU N KPaTHOM 7, Tak pasbUTb Ha NPAMOYTO/IbHUKU MOXKHO, A/1A 3TOr0 AOCTaTOYHO
NoKkasaTb, YTO MOMKHO pa3buTb KBaapaT 7x7, T.K. Npu h KpaTHOM 7, AOCKa pasbueaeTca Ha KBaapaTbl 7xX7:

Bolaemm npamMoyrosibHUK 6x7, oH pa3busaeTca Ha 2 NOI0CKKU 2X6, U 04HY 3X6, KaxK4asA U3 HUX,
o4YeBUAHO pas3buBaeTcA Ha NPAMOYIO/IbHUKKU 2X3, OCTa/IbHble 7 K/IeTOK NMOKPbIBAKOTCA 7-10 e AMHUYHbBIMMU
KBagpaTtamu. Mol pa3zbunm kBagpat 7x7 Ha NPAMOYIo/IbHUKKU Mo 7 KaXKA0ro BMaa, 3Ha4YUT, Mbl MOXKEM
pa3buTb ntoboit KBagpaT NpPU N KpaTHOM 7.

OTBeT: Npu n KpaTHOM 7.
2.

MpUMEHUM 4N17 KaXKAOTO BbIPayKeHMA NoJ KOPHEM, HEPABEHCTBO MEXAY CPeAHUM KBaAPaTUUYHbBIM U
cpeaHuM apudMeTUYECKUM.
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Danee gna npumeHUm HepaseHcTso Kowum CYyMMBbI~—~ + ax* b3 > 2a?b u ana eli aHaNOrMYUHBIX U

noayvynm:

2a%b + 2b%c + 2c%a
> =32
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PaBeHcTBO AocTMUraeTca npu a=b=c=1.

OTBeT: 3\/?.

AOyrn AK n KC paBHbl, 3HauuT BL- 6uccekTtpuca yrna ABC.

BK=BC, sHaunT BK n BC cummeTpuuHbl oTHOCUTEIbHO anameTpa BO, 3Hauut BO pennt ayry KC nononam,
yros KBC paseH nonosuHe yrna KBC paseH yriy BAC/4, BO nsoroHanbHo conpsskeH BH, sHaunt BH
ToxKe buccekTpuca yrnia ABK, sHaunT npoxoamT yepes Touky L cepeamHy ayru AK. Torga BH — BbicoTa 1
buccekTpuca B TpeyrosibHUKe ABP, 3HauuT oHa meamnaHa. OTpasum L oTHocuTelbHO H, nonagem B
opToueHTp X, Torga ALPX- napannenorpamm, T.K. ero guaroHanau genatca nonoaam. sHauut LP
napa/sinenbHo BbicoTe AX(MpOoTUBONONOMKHbIE CTOPOHBI Napasieorpamma), sSHauuT, T.K. AX
nepneHankynapHo BC, LP Toxe nepneHgukyaapHo BC

OtseT: 90
4.

Mpu n=1, oaMH N3 NpocTbix aemTtenen He 6onblie 10, 3HAYMT MeHbLUNI NPOCTON AenMTe b 3To 3
nAn7(y ocTanbHbIX HET MPOCTLIX AenTenei oTAIMUHbIX Ha 4), ecan 310 7, To BTOpol AenuTenb 11, sHauut
Ha OoCKe Yncno 77, OHO OKaHUMBAeTCA Ha7, 3HauUMT Ham He noaxoauT. Ecam npoctoi genutens 3, To
BTOPOW 3TO 7, 3HaUUT Hawle Yncao 21, oHo Ham NOAXOAMT.
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Tak)Ke Npu n KpaTHOM 3, cymma undp byaeTt KpaTHa 3, T.K. Y NOCAeA0BaTE/IbHbIX YUCEN UAET LUK
OCTaTKOB A/MHbI 3, B cymme Bce 3 ocTaTKa AatoT 0 No Moay/ito 3, U BCeX OCTAaTKOB NMOPOBHY. 3HAUUT
NoJlydeHHOE YMC/I0 KPaTHO 3, a 3TOT C/IyYali y3Ke pacCMOTpeH. 3HaUMT h He KpaTHo 3.

MocneaHasa undpa B Uncie He MoXKeT BbITb YETHBIM MM 5, T.K. TOrga oHO AesnTcA Ha 2 uaun5, a Takoe
HEBO3MOKHO. 3HauuUT nocaeaHAs undpa pasHa 1,3 uamn 9.

MMycTb AX- UMC/I0, B KOTOPOM YepeayoTca X eAuHUL, U X-1 Hyei. Toraa eciv Halle YACI0 COCTOUT M3 N
ABY3HaUHbIX, U NepPBOE 3TO a, TO €ro MOXKHO NpeAcTaBuTb Kak a*An-(A(n-1)+A(n-2).....+(A1))

OtBeT:21

JloKkaskeMm no MHAYKLMK, 4To Hambosbluasa cymma 371 — 20+2;

basa: npu n=1, gaHbl yMcaa 2 U 3 U3 HUX MOKHO NOJTyYNTb Ntoboe unco 6osblue 1 T.K. ecam unc/io
YyeTHOe, OHO PaBHO 2X, eC/IM HeueTHoe M bo/iblie 1, To OHO paBHO 3+ 2X (X-KaKkoe-To HaTypasjbHoe
UKMCN0), 3HaUUT Haubonbllee uncno sto 1, 6asa paboTaert.

Mepexop oT n K n+1: Jlonyctum 4s1a n yTBEPKAEHUE BEPHO, AOKaxem aaa n+1.

3ameTuMm, UTo Nep.ble N YMce 441 N+1, 3To yaBOeHHble Ynucaa us Habopa A1 N, @ 3HaUUT, OHU MOTYT
BblaTh TO/ILKO YETHOE YMC/IO U YETHbIN MaKCUMYM, KOTOPbI OHU He MOTyT BblaaTh paseH T=2(3"+1 —
2("+2)). 3HauuT Bce bosblune YeTHble uncia 6aHK ymeeT BblaaBaTb, €C/IM YMC/I0 HEYETHO, TO HY}KHO XOTA
6b! 1 pas B3ATb 3”A(n+1), Toraa ecamn ocrasweeca Yucao 6osblie T, ero MOXKHO BblAaTb, €C/IN HET, TO T.K.
cymMma HeueTHa, 38 (n+1) bepem HeuyeTHoe UMC/I0 pPas, HO TOrAa eC/U B3ATb elle YETHOE YMC/I0 pas

37 (n+1), Ho 2(37(n+1)) y»ke 6onblie Yem T, 3HaUUT Mbl He Bepem Gosble 32 (n+1), HO Torga MakKCUMYM -

KOTOPbIN He MoryT BblgaTh paser 2T + 3D = 2(3"” — 2("+2)) + 3nt+l = gn+2 _ pn+3
MpeanonoxeHne AoKa3aHo.

Oter:37+1 — pn+2
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