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?



1 2 3 4 5 Cymma
15 20 20 10 0 65

No2
aZ*b+b?*c+c?*a=3
sqrt(x)=KopeHb KBaApPaTHbIN U3 X;

[Ona peweHns sTol 3agaun s 6yay MCNob30BaTb HEPABEHCTBO O CPeAHEM KBaApPaTUYHOM
KoTopoe BbIrnaauT Kak:sqrt((a2+b?)/2)=(a+b)/2, KoTopoe nepenuuiy B Buae
sqrt(a?+b?)=(a+b)/sqrt(2)

Torpa sbipaxeHune A=sqrt(a®+b**c®)/b+sqrt(bb+c**a®)/c+sqrt(c®+a**b®)/a (no HepaseHcTBY O
cpefHeM KBaApaTUYHOM) >
(a3+b?*c3)/(sqrt(2)*b)+(b3+c?*a3)/(sqrt(2)*c)+(c3+a%*b3)/(sqrt(2)*a), uto B cBOIO OUEpeab
paBHoO sqrt(2)*(a3/(2b)+(ab3)/2+b3/(2c)+(bc3)/2+c3/(2a)+(ca3)/2) Torpa 310 No HepaBeHCTBY
Kowwu > yem:
sqrt(2)*(a3/(2*b)+(ab3)/2+b3/(2*c)+(bc3)/2+c3/(2*a)+(ca3)/2)=sqrt(2)*(2*sqrt((a**b*)/(4*b))
+ 2*sqrt((b**c*)/(4*c))+ 2*sqgrt((a®*c?)/(4*a)))=sqrt(2)*(a?*b+b2*c+c?*a)=3*sqrt(2)

CnepoBaTtenbHo A>3*sqrt(2), npumep: a=b=c=1 => sqrt(2)*(1+1+1)=3*sqrt(2)
OtBeT: 3*sqrt(2)

Ne3

1) MycTb Bca meHblana ayra AC = 8a, Torga ayru AK=KC=4a, AL=LK=23;

2) Torpaa BnucaHHble yrabl ABL=LBK=a, yron KBC = 2a; T.K OHW paBHbl NOJIOBUHE AYrX Ha
KOTOPYIO ONMUpPatoTCs;

3) TpeyronbHuK BKC: BK=BC => TpeyronbHuk BKC paBHObeApeHHbIN => yr/bl
BKC=BCK=(180-/,,KBC)= (180-2*a)/2 = 90-a (no cymme yrnos B Tpeyro/sbHWUKe), TOr4a yron
BAC=yrny BKC = 90-a, KaK onupatowmeca Ha 1 ayry;

4) NycTb AL nepecekaeTt AC B Touke Q, Toraa B TpeyrosbHuke BQA: yron ABQ=a, yron
BAC=90-a => yron AQB =90 no cymme yrnos B TpeyronbHuUKe, Torga B TpeyrosibHnke ABP
BQ- BbicoTa 1 buccekTpuca => TpeyronbHUK ABP paBHobegpeHHbIN => BQ- meanaHa, Toraa
B TpeyronbHuKe ALP LQ- meaunaHa 1 BbicOTa => TpeyronbHUK ALP - paBHObeapeHHbIN =>
YrNbl PY OCHOBaHMM paBHbl => yron PAL= yray LPA = (2a+4a)/2=3a(T.k yron PAL onupaeTcs

Ha ayry LC)


moonstyle
Штамп


5) B tpeyronbHuke ABC: yron ACB= 180-y1,,ABC-yr0,BAC= 180-90+a-4a=90-3a, no cymme
Yr/10B B TPEYronbHUKe

6)MNycTb LP nepecekaet BC B TouKe F, Toraa yron FPC=yray APL = 3a, Kak BepTUKabHblE,

yron PCF asnaetca yrnom ACB cneposaTtenbHo paseH 90-3a, Ho Ttorga yron PFC=180-y.,FPC
- yronPCF=180-90+3a-3a=90 => yron mexay npambimu LP 1 BC npamon.

OTtBeT: 90 rpagycos.
Ne4

He Hapywaa obuwHOCTK, NyCTb Ha AOCKe HanucaHbl Yucna ab+n-1; ab+n-2; ab+n-3; ... ab+1;
ab; roe a undpa B gecatka, b umdpa B paspage eanHuUL, Torga ucxogHoe yncao k umeer
Bua: k=((ab+n-1)(ab+n-2)(ab+n-3)...(ab+2)(ab+1)(ab)), uncno k umeet Bcero ABa NPOCTbIX
Aenvtena, Hasosem mx ql v g2, rae ql=q2+-4; Toraa umcno k HeyeTHoe T.K. €C/IN OHO
KpaTHO 2, TO caeaylolee YNCao0 oTanYatoueeca Ha 4 aTo 6, a OHO He NpocCToe.

Torpa nocnegHaa undpa B Uncne He 7 1 HeveTHas, Toraa b=1;3;5;9, ecam b=5, To gpyroe
4yuncno oTanvyatoweeca Ha 4 3to 1 nnm 9, oHM He ABAAOTCA NpocTbiMKn => b=1;3;9; Toraa T.K.
gl v g2 npocTble, TO OHM umetoT Bmua 10d+1; 10d+3, 10d+7, 10d+9.

Torga paccMOTPUM NEePEMHOKEHUA 3TUX YMcen Npu geneHunn Ha 10;
1*3=3;1*7=7;1*%9=9;3*7=1;3*9=7,7*%9=3; T.K. B Uncse He MoXeT bbITb 7, TO HaM NOAXOAAT
1*3=3; 1*9=9; 3*7=21;9*7=3; 13 3TUX YMcen pasHocTb 4 byayT UMETb TONbKO TPOIKa U
ceMépka => q1=10*d+3; q2=10*d+7; Toraa q1*a2=(10d+3)(10d+7)= 100d*2+100d+21; =>
ab=21;

k div 100 = 100(d”*2+d) div 100 = d*2+d (*); ans ynobctea byaem paccmaTpmBaTb OCTaTKU
npu geneHun d Ha 3, npocTble genntenm numerot Bua d3 u d7 Toraa npu d=0 3*7=21, yto
noaxoaut, npn d>0 : d mod 3 =0 =>d mod 3 =0, Ho d3 npocToe => npoTueopeumne; d mod 3
=2 =>d7 mod 3 =d+7 mod 3 = 0 => npoTnBopeuune, T.K. d7 npoctoe; d mod 3 = 1 Toraa
d=3c+1; c NpUHAANEXUT LUeNbiM YnCcam; Torga nepenvwem BblipaxeHue (*) B suge:

k div 100 = d*2+d= d*(d+1)=(3c+1)*(3c+2) = 9c"2+9c+2 => k div 100 mod 9 = 2; T.K. Mbl
BbIACHUAN, YyTO ab=21, 10 k div 100 umeeT Bna ((21+n-1)(21+n-2)(21+n-3)...(23)(22))=>



k div 100 mod 9 = 22+23+...+21+n-1 mod 9 = ((n-1)(42+n))/2 mod 9 = 2; => (n-1)(n-3) mod 9
= n?2-4n+3 mod 9 =4 =>n(n-4) mod 9 = 1; nepebepem n Ao 9, T.K. nocne 9 octaTkm byayT
NOBTOPATLCA:

n=11*(-3) mod 9 =6; n=00 mod 9 =0 ; n=2; 2*(-2)=-4 mod 9=5;n=3 3*(-1) mod 9 = 6; n=4
4*0 mod 9 =0; n=55*1 mod 9 =5; n=66*2mod9=3;n=77*3 mod 9=3;,n=8 8%4 mod 9 =
5; n=9 9*5 mod 9 = 0; cnegoBaTeNbHO OCTaTKa 1 TaK U He NOSABMIOCb => C/1e40BaTe/1bHO
cnyyan, korga d>0 n d mod 3 =1 ToXKe He NnoaXxoAUT => e AUHCTBEHHbIM NOAX0AALUMN
cnyyan, Korga d=0 Torga k=ab=21 torga npoctbie agenutenn pasHol 3 n 7.

OTBeT: 21;
Nel

MNnowagb npAmoyronbHUKOB 1 Ha 1 paBHa 1, 2 Ha 3 paBHa 6 T.K. X paBHOE KOJIMYECTBO U
CyMMa n/owagaen paBHa naowaam KeagpaTa To NyCTb UX NO a WTYK, Torga n*n=1*a+6*a =>
n?2=7a; =>n"2mod 7 =0=>n mod 7 = 0 => n KpaTHO 7; NyCKan n paBHO 7 Toraa
MaKCMMaNbHO MOXKET bbITb 6 NPAMOYro/IbHMKOB 2 Ha 3, HO ocTaHeTcA 7*7-6%6=13 Knetok 1
Ha 1 =>none 7 Ha 7 HeNb3A 3aN0NHUTb, YTOObI HbINO paBHOE KOINYECTBO
NPAMOYronibHMKOB. Myckai N KpaTHO 2, Toraa byaem 3anonHATbL BEPTUKANbHBIMU
NPAMOYroJibHMKamu 2 Ha 3 Torga byaeT n kBagpatos 1 Ha 1 n [n/2 * n/3], Torpa 6yaet
AOCTUraTbCA PABEHCTBO, NPU HEYETHOM N aHANOIMYHO HO Toraa byaet octaBatbea 1 unm 2
Nonocku 1 Ha 1 KOoTopble Cay4yae Yero MOXKHO 3ano/IHUTb 2 Ha 3, 6osiee NoapPObHO A pewwmnn
Ha PUCYHKaAX

OTBeT: n KpaTHO 7 U h>7



