1.

Oaumnuaga mkoapbHukoB CII6I'Y mo maremaTtuke.

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

B mexkoropwix kiieTkax mojiocku 1 X 2021 mocraBjieHo 1o ojiHON dumke. B KaxKyo m3 mycThbIxX
KJIETOK 3aIIMCBIBAETCS YHCJIO, PABHOE MOJIYJII0 PA3HOCTH KOJIMYECTBA (DUITIEK CJIeBa U CIIPaBa OT TOit
KJieTku. VI3BecTHO, 4TO BCe 3alMCaHHble YUC/Ia Pa3InydHbl U OTJIUYHBI OT Hy/d. Kakoe HamMeHnbIee

KOJIMYeCTBO CbI/H_HeK MOXKeT OBITD pacCTaBJICHO B KJIETKAX !

[TonoxkuTenbuble 4ncia a,b, ¢ Takoswl, uto a® + b + ¢ = 3. HaiiauTe MuHuMaIbHOE 3HAYEHHE
BbIPa2KCHU A

at+ot b+t A +at

2 +4ab  a?+4bc  b? +4ca’

Jan paBHobenpennsiit TpeyrobHuK ABC' ¢ ochoBanunem BC'. Ha mpojosmkennu croponbt AC' 3a TO9-
Ky C ormedena Touka K, n B TpeyrosbHUK ABK BrnmcaHa OKPYKHOCTH ¢ TIleHTpoM B Touke [. Yepes
touku B u I npoBejieHa OKPYKHOCTD, Kacarolascs npsmoir AB B Touke B. 9Ta OKpyKHOCTH BTO-

puuno nepecekaer orpe3ok BK B Touke L. Haiinure yron mexiay npambivu K u C'L.

Ha nocke manucano amciao 1200. Ilers npunmcan k memy cupasa 10n + 2 ndaTepok, rje n — HeOT-
punaTeabHOe Iesioe duciao. Bacs momymMast, 9To 9TO mecTepuvHas 3alliCh HATYPAJbHOIO YUCTIa X, U
PA3JIOKWT T HA IPOCThIe MHOKHUTETN. OKA3a/10Ch, 9TO CpeIu HUX POBHO JBa pa3audHbIX. [Ipu Kakmx

7 3TO BO3MOKHO?

B crpane Jlumonun B obOpallieHUu MUCHOJIB3YIOTCA MOHETBI JOCTOMHCTBOM 61 + 1, 6n + 3, 6n + 5 u
6n + 7 mmacTpoB, IJe n — HarypaJbHoe uucio. ZKurenb cTpanbl 3ames B 6aHK, He UMes Ipu cede

HaJIMIHBIX JeHer. Kakyto HauboIbIyo cyMMy eMy He CMOT'YT BbIIATh B OaHke?



1 2 K] 4 5 Cymma
20 10 18 10 10 68

2) x\4 +yN4 >= (x/\2 + yA2)/2 Np¥MeHUM 3TO HEPaBEHCTBO K YUC/IUTE/TO

a'+b' _ b'+c' | a'+ct (a*+b*) (b*+c*) (a*+c*) - (@’ +b*+b*+*+a’+c’)
c*+4ab a’+4cb b’+4ac 2%(c’+4ab) 2+(a’+4cb) 2%(b’+4ac) 2%(c’+4ab+a’+4cb+a’+4ch)
nocnenHee paBeHCTBO BepHO o KBIII(Hag0 JOMHOXUTE Ha 3HAMeHaTeJib)
4ab+4bc+4ac<=2(a’2+bN2) + 2(aN2+bA2) + 2(aN2+bA2) =4(a\2 + bA2 + c/A2)
TIPUMEHUM 3TO HEePaBeHCTBO K 3HaMeHaTesTi0 Halllel 1pobu
4*(az+b2+cz)2 6
2(5(a*+b’+c%) 5
MunumyM pocturaercs B 6/5 npu a= b =c =1

3)o60o3naunm (ABC) — yron ABC

(ABI) = (BLI)(u3 kacacuus) (ABI) =( IBL) (IB -6ucc)

Utoro (IBL) = (ILB) To ects IL = IB

Tp(AIB) = Tp(AIC) To ectb IC = IB = IL Tak ke (ICK) = (ABI) = (BLI) To ecTb paHbI
pononsstowye ux 1o 180 (ICK)= (ILK)

Teneps 3ameHTUM, uTO Tp ICK 1 ILK paBHBL.

(IKC)= (IKL)(KI -6wucc)

=1IC

(ICK) = (BLI)

PaBHbI /jBe napel YI7I0B 3HAUMT PaBHBI BCE YIVIbI U €CTh PaBHAsl CTOPOHA, 3HAUWUT TPEYTOJIbHUKU
paBHbl U KC = KL

KI 6uc B paBHOOeA Tp, 3HauuT U BbicoTa TO ecTh KI neprienavkyssipHa CL

3nauut otBeT 90 rpazsycoB

4) X =12005555555555....5555555

OtBetr n=0 120055(6) =101*103
(10n+2)
X =5(1+6 + ..... 6A(10n +1))+ 8*6A(10n+4) = 5 * % +8*6A(10n+4) = 6/(10n+2)

(8*%36+1) -1=6/A10n+2)*17A2 —1 = (6A(5n+1)*17 - 1) * (6A(5n+1)*17 + 1)

3ameTtnM, uto 6/(10n+2)*17A2 — 1 nenmrcst Ha 101.[Toka)keM 110 UHAYKIMK Oa3a MpUBeieHa B
nipuMepe. 6/10 -1 genurcs Ha 101 DTo paBHOCKUIBHO MHAYKLIMOHHOMY miepexofy. X IMpeACTaBUIA B
BU/le TIPOU3BeeHUs ABYX B3aMMHOMNPOCTBIX urce/(HeueTHbIe C pa3HOCThIO 2) 1 OHO Aenucs Ha 101
3HauuT ofHa U3 cKoboK 310 101/a ,mpu yeM 3TO BTOpasi ckobka rnpu n>0 Tk 101/a 310 UKC/I0 BUA
4k+1. 6A(5n+1)*17 + 1 =101Ma

6/A(5n+1)*17 = 1017a -1

ripaBasi yacThb Aenutcs Ha 100 (Ha 101 -1)

A neBas HeT . [IpoTuBOpeure. 3HAYUT MOAXOJUT TOIBKO N=0

1) mycTh y Hac ObI7I0 N TYCTHIX KJIETOK Ha HUX OBL/IM HarmucaHbl ynucia al a2 .... an [Ipuuem Habop
BO3pacTawiuii Jlokaxkem, 4yTo BCe UKC/ia OFHOM ueTHOCTH . [TycTh BCero x Quiiiek , mpuyem cjieBa
OT KakKoro-HUOyb urciIa t (pUIlieK, 3HaUUT CrpaBa X-t , a pa3HOCTh X -2t. UeTHOCTBb BCeX UHCe
COBIM/IaeT C YeTHOCThIO uncia ¢umiek. Toraa an >= al +2*(n-1)>= 1 + 2n-2=2n-1

2021-n >=S1 >= S1- S2 = an >= 2n-1(S1 S2 ¢uKu cripaBa u cjieBa)

2022 >=3n

n<=674

2021 — n =1347 3t0 oTBET


moonstyle
Штамп


[Tpumep

a674 F a673 F a672 F F al FFFFFFFFFFFFFF
F -¢duinika, ai cBoOoHas KieTka

a674 =1347

[Tocnepyroiye urcia Ha 2 MeHbIe

cripaBa oT al 673 ¢uiku , 3HauuT cripaBa 674 mal = 1
[Ipumep BepeH

5) OtBert (6n+1)(2n+1) — 2 =12nA2 + 8n -1

OueHka:

[TyCThb MBI MOJTyYH/IA 3TO YKCJIO , TOT/IA MBI UCITO/Tb30BA/TH HEUETHOE UKMC/I0 MOHET, MyCTh UX ObLIO
x0Ts1 O6bI 2n+1 TOrAa cymma xotsi 6b1 (2n+1)(6n+1) uto Gosblile Harlero urcna. IycTb Mbl B35l He
6osee 2n-1 umcsa, Torga cymma He 6osee (6n+7)(2n-1) = 12nA2 +8n — 7 Uto MeHbI1e

IIpumep:

Temnepb NOKaXkeM, Kak TIOTyUXTh JIF000e uncio 6osibille CHavasa Jjis HeueTHbIX Bo3pmeMm 2n+1
MOHeH JOCTOMHCTCBOM 6n+1.Temeps MokaXkeM Kak MOMy4YHUTh JiF000e 6osbiioe HeueTHoe .Eciin y
HacC ecTb MOHeTa BH/ja He 6n+7 3aMeHNM ee Ha MOHETY /JOCTOMHCOBOM Oosbliie poBHO Ha 2. ITycThb
BCe MOHeT 6n+7 Torjja ux XoTs 6b1 2n MHaue cymma MasieHbKasi. 2N MOHeT BHzia 6n+7 MeHsieM Ha
(2n+2) MoHeTsI 110 6n+1 . Pa3HocTh (2n+2)* (6n+1) — 2n*(6n+7) =2 U Tak Mbl BCerja MOXXeM
YBeIMUUTh Hallle YUC/I0 Ha 2. 3HAUUT MOKEM TIO/IyUUTh I0060e Heu He MeHblile (2n+1)(6n+1). [Ins
YeTHBIX BCe aHAJIOTUYHO, TOIbKO MepBOHauaIbHbIA Habop 6epem 2n*(6n+1) < (2n+1)(6n+1) -1
3HaUYUT U3 HETO MOXKEM TOJIyUHThb BCe HY)KHble HAaM UeTHbIe



