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 J 4 i) Cymma

20 17.5 0 2.5 15 95

3anmanue 1

[Tycth Ha monocke k ¢umek u 2021 - k nmycteix kietok. [Iycts 3HaueHue B
nepBoi mycToi KieTke (IyCcTh OHA CYIIECTBYET, TaK Kak Kk = 1 MOXeT NOJX0IUTh
yclioBHIO, a k = (0 He MaKCHMaJIbHO) PAaBHO 4 = |acnp — acn|. Torna B
CIeAyIoNIeH OT He€ crpaBa MyCTOM KJIeTKE 3HaUeHue b = |(acnp — Z) —

—(a, — Z)| = |a — 2z|, e Z — KOIMYECTBO 3aHATHIX KJIETOK, KOTOPBIEC MbI
MPOIIUIH, ITOKA MEPEXOIUIN OT EPBOIt 10 BTOpoil. Kak MOXHO 3aMETUTh, a =
= b (mod 2), aHaIOTUYHO [MOJy4aeM, YTO IHOO BCEe 3HAYCHHS YETHBIE, JINOO
HEu€THbIC. PaBHBIX MEX1y COOOM U HYJIIO HET, a 3HAYUT, YTO MAKCUMAaJIbHOE
3HaueHue He MeHbIe (2021 — k)-ro He4€THOro HaTYpaIbHOTO YHCia, TO €CTh,
(2021 — k) * 2 — 1 = 4041 — 2k. OueBHUIHO U3 OIPEACICHHS 3HAUCHUH, UYTO
MaKCUMaJIbHOE 3HaUYCHHUE HEe OoJbIe K:

4041 -2k < k
k = 1347
[Tpumep Ha 1347: 3ausatel — X, cBoO6oHBI — O:

OXOXOX...OXOXXXXXX... XXX, B nepBoii O — 1347, Bo BTOpO#i — 1345, B
674i1 — 1, Tak Kak nepes Heil ctout 673 X, a nmociue — 674; Bcero B 3TOM MOJIOCKE
2021 knetka, T.K. 674+1347 = 2021.

3aganue 2
IIpeo6pasyem Boipaxkenue: A = a?,B = b%,C =c?, A+ B+ C = 3:
A? + B? B* + C* A? + C?
3_A—B+4VAB 3—B—C+4VBC 3—A—C+4VAC

3adukcupyem C, Toraa y Hac 3adukcupoBana cymma A + B = 3 — C = k.
[TocMOTpUM Ha MepBOE clIaraeMoe:

A% + B2 _ k?-24B
3—A—B+4JAB 3—k+4VAB

Ecim A = B, TO YUCJIINTCJIb MUHUMAJICH, @ 3HAMECHATCJIb MaKCHUMAaJICH (HOCKOHBKy
k2

AB MakcuMaibHO), a 3HaYUT, 1poOb MUHUMAaJIbHA U PaBHA Hcxonuoe

2(k+3)’
BBIPAXKECHUE HE MEHBIIIE:

1( k% k3 kg)_l( . 9 . 9 . 9)_
2(k1+3+k2+3+k3+3 T2 ey 3+k1+3+k2 3+k2+3+k3 3+k3+3 -
1 9 9 9

E(_g t ki+3 T k,+3 T k3+3) '

Fﬂek1=A+B,k2=A+C,k3=A+B,k1+k2+k3=2(A+B+C)=6


moonstyle
Штамп


o . 1 1 1 3 1 1 1
Haiiném MmuHuManpHOE 3HaUYeHHE + + >3 * * , OHO
ki+1  kp+1  ks+1 ki+3 kp+3 k343

nocturaercs Mpu MmakcumanbHoM (kq + 3)(k, + 3) (ks + 3), ipu
¢dukcupoBaHHOl cymMe B 15 mpounsBeieHne MaKCUMaJIBHO TIPY PaBHBIX
COMHOXUTESIX, T.€. k; +3 =k, +3 =k;+3=5=>k; =k, = k; = 2. Torna

6 6
MCXOJIHOE BHIPAKEHUE HE MEHBIIE . [Ipumep Ha sa= b=c=1.

3amanue 4.

A =1200555...555,A4+1=1201000...0004
— 610n+2 + 2 % 610n+4— + 610n+5

A = 289 % 610n+2 —1= (17 * 65n+1 _ 1)(17 % 65n+1 + 1)

HOJI muoxuTeneit e 6omplie 2, Ho oHU 00a HeuétHbI, Torga HOJI = 1, o6a
MHOXHTENs > 1, Torga 17 * 6°™1 — 1 = p¢, 17 6511 + 1 = ¢P.

3amaHue 5.

3aMeTHM, YTO MHOKECTBO UHcel BHaa 6m + 1 BKkiIrodaeT B ce0s1 MHOXKECTBO UHCEIT
BUJIa 61 + 7, a 00beAMHEHNE BCEX YETHIPEX MHOXKECTB Toraa: 7,9, 11, 13, 15, ...
To ecTp Mr060€ HEUETHOE YKUCIIO OOJIbIIIe 6 TIPEACTAaBUMO B BUEC 611 +

He4YETHbIA ocTaTOK. Toraa Bce HEUETHBIC Ynciia OOJIbIIE 5 TIPEeACTaBUMBI B BUC
OJIHOM MOHETHI, @ MEHBIIIE 5 — HE TIPeJACTaBUMBI BooOIIIe. YETHOE YKCIIO THACTPOB
BBIJAETCS XOTS OBbI IBYyMSI MOHETAMHM, TO €CTh OHO JOJKHO OBITH O0JIbINe 12, Ipu
ATOM KakJ10€ YETHOE YHCIIO OOJIBINE IBEHAAIATH MTPEACTaBUMO B BuAe 7 + (n —
7), TO ecTh IBYX HeUETHBIX MOHEeT. OTBeT: 12.

Ecau B YCIIOBHH UMECTCs B BUAY TOJIBKO OAHO KOHKPETHOC 3HAYCHHUEC N, TO:

PaccMoTpyM, Kakue 4nciia Mbl MOskeM HaOpaTh. C MOMOIIIbI0 K MOHET MbI MOXEM
HaOpath 6kn + k, ... 6kn + 7k, a ¢ nomompo K+2 moner (K + 1 agpyroi
4ETHOCTH) MBI MOKeM Hadpatb oT 6kn + 12n + k + 2. Ham Hy»XHO, 4TOOBI
KyCOYKH HaclauBajuch: 6kn + 7k + 2 > 6kn + 12n+ k + 2, 6k = 12n, k >=
2n. Torna Mbl MOKEM HaOpaTh JIF000e YETHOE YHCIIO C KOJIMYECTBOM MOHET OT 21,
TO €CTh, 2n(6n + 1), a HeuéTHOE — IF000€E C KOJIMYECTBOM MOHET OT 2n + 1, TO
ectb, (2n + 1)(6n + 1). OtBer: 2n+ 1)(6n+ 1) — 2.



