1.

Oaumnuaga mkoapbHukoB CII6I'Y mo maremaTtuke.

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

B mekoropeix kiaerkax mosgocku 1 x 2100 mocraBieHo mo omHON dunike. B Kaykayio u3 MyCTHIX
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 !

[Tonoxxurenbable Yncaa a,b, ¢ TakoBbl, 4TO a + b 4 ¢ = 3. HaiiinTe MUHNMaJIbHOE 3HAYEHIE BBIPA-

ZKCHIA 3 3 3 3 3 3
a’+b b° + ¢ c+a

:8ab+9—02+8bc+9—a2+80a+9—62'

Jwnaronasu Brmcanaoro derbipexyrosbanka A BC' D nepecekarorcs B Touke O. [Tycts K u L — Toukn
Iepecevenns OMMCcaHHoOl OKpyzKHOCTH Tpeyroybauka AOB ¢ npaymbivu AD u BC' cOOTBETCTBEHHO.
Haiiaure oraomenne OK : OL, ecin ussectho, uro ZBCA = ZBDC.

Ha nocke nammcano wuciao 12320. Ilera npurmcan k wemy cupasa 10n + 1 Tpoek, rjie n — HeOT-
puIaTeIbHOe IeJIoe 9rucjIo. Bacs moymMast, 9To 9TO YeTBepUYHAas 3alliCh HATYPAJIBLHOTO JHCIa T, 1
PA3JIOKUIT T HA TPOCThie MHOKHUTETN. OKA3a/I10Ch, 9TO CPeJIu HUX POBHO JBa pa3audHbIX. [Ipu Kakux

7, 3TO BO3MOZKHO?

B crpane Jlumonnu B oOpallleHUU KCIIOJIB3YIOTCSI MOHETHI JTOCTOMHCTBOM 6m + 1, 6n + 4, 6n + 7 n
6n + 10 nmmacTpos, rjie n — HATypaJbHOe 9uca0. ZKUTeIb cTpaHbl 3alie/l B OaHK, He UMed Ipu cede

HaJIMIHBIX JeHer. Kakyio HauboIbIyo cyMMy eMy He CMOT'YT BbIIAThH B Oanke?



1 2 3 4 5 Cymma

20 10 20 9 10 65

1 33gaua
OueHka

MycTb Bcero nocrasneHo x ¢puwek. Toraa moaynb pasHocTM duwek cnesa v cnpasa 1o uncao ot 1 go X
(HyneBbIX YMcen HeT). 3amMeTUM, YTO BCE 3TU YMCIa OHOMN YETHOCTU, MOCKOJIbKY ecn cneBa K duwek, To
cnpaBa X-K 1 pasHocTb X-2K TOW e YETHOCTH, YTO M X. MO3TOMY MaKCMMaJIbHOE YMC/IO KNETOK 3To X +
[(X+1)/2] nockonbKy B HMX MOFYT CTOATb TO/IbKO GULLKKM, KOTOPbIX He 6osee X 1 Yncna, KOTOPbIX C OAHOM
YeTHOCTbIO He 6osiee NooBUHbI X, OKPYraeHHOM BBepx. Toraa X + [(x+1)/2]>=2100, 4To 3HAUYUT , YTO X
>=1400.

Mpumep

MycTtb cnpasa 6yaet 700 nogpag naywmx eouwek. A B eBbix 1400 KneTkax GpULLIKKM ByayT CTOATb Ha
YeTHbIX MecTax, Toraa npasbix Bcerga 6onblue, camoe nesoe yncno 1400, n Bce nocneaytowme byayt
YMEHbLLATbLCA Ha 2, MOCKObKY Mbl cripaBa nepeHocum 1 ¢puwKky Haneeo. T.E Bcero 6yaeT 700 YeTHbIX
ymcen ot 1400 po 2.

OrBerT: 1400

3 3apa4a
3aMeTnM HEKOTOpble PaBEHCTBA Yr/10B
yron Bca = yray bda ; yron bdc =yrny bac ns sBnncaHHoCTH YeTbipexyrosibH1Ka (onuparTca Ha oaHy Ayry)

Hanee ablo BnucaHHbINA, NO3TOMY B HEM YI/ibl NpM @ U Npu | gonosHsoT apyr apyra go 180 rpaaycos,
noatomy yrabl clo u bac paBHbI T.K. LONOAHAOT OAMH U TOT e yron fo 180 rpaaycos.

Toraa B TpeyronbHuKe clo yrabl HanpoTue lo 1 co paBHbl, NoaTomy lo=co.

Abok Toxe BnucaH B oNMcaHHY OKPYXKHOCTb abo, MOSTOMY NO aHAJI0rMYHbIM NpUYMHam yrabl abd n okd
paBHbI, Toraa pasHbl 1 okd 1 ocd T.K. ocd 1 oba onupatoTca Ha o4HY Ayry B BMIMCAHHOM
yeTblpexyrosbHUKe abced

Tenepsb B TpeyronbHukax kod u cod pasHbl yrabl odk=odc 1 okd=ocd , 3HaunT Bce yrabl paBHbl U €CTb
061Lan CTOpOHa, BUAHAA B TPEYrosIbHUKAX No4, PaBHbIMM YriamMu, 3Ha4uT ok=oc=ol

Torpga ok:ol=1

Otgert: 1

RELECER:

MocunTaem yemy paBHO NoyYMBLIEECA YUCAO X

Mocuntaem nepsble 10n+1 TPoiKy 310 3*(1+4+472+...+47(10n))=3*(47(10n+1)-1)/3=47(10n+1)-1
MN3HayanbHOE YMCN0 YMHOXKMUNOCL Ha 107(10n+1), yTo B CTaHAAPTHOM cucTeme cumcneHma 4°(10n+1)
OHo 6bino paBHo 440. Toraa X pasHo 441*47(10n+1)-1=(27(10n+1)*21-1)( 2*(10n+1)*21+1).

3ameTunm, 4YTo 3TK ABe CKOBKM 6onblue 1 1 B3aMMHO NPOCTbl, MO3TOMY OHU O0/1XKHbl CaMU 6bITb
NPOCTbIMU YNCNaMU.

Take 3ameTum, uto 2210+1 =41*25 , nosatomy 27(10n) paet no moaynio 41 octaTok 1 unu -1, Toraa

27(10n+1)*21=2/(10n)*42 ToxKe AaeT TaKMe OCTaTKK, Toraa oaHa u3 CKobok Bceraa aenutca Ha 41,
3HAUUT 0AHa U3 CKODOK A0/KHa bbITb paBHa 41, npu n>0 obe ckobKm ABHO bonbue 41, a npu n=0


moonstyle
Штамп


X=41*43
OtBeT: n=0
3agava 5

3aMeTM, YTO KaXKaylo MOHETY MOXKHO M3MeHATb Ha 3 B NpeAdenax, 3a4aHHbiX HOMUHaNaMM MOHET,
NMO3TOMY ec/i1 B3ATb | MOHET, TO MMM MOKHO BblAaTb cymmbl oT (6n+1)*| go (6n+1)*+91 c octaTkamu no
MOAYNIO 3 TaKUMU e, KaK M Y |. Toraa 4tobbl MOXKHO 6bI10 NOKPbLITL BCE CYMMbI C HEKOTOPOro MecTa,
HeobxoAMmo, YTobbI CieAyoLMI OTPE30K C TaKUM e 0CTaTKOM NOKPbIBaa Bce caeaytollme Yyncna T.e.
cneayowmii oTpe3okK nosydaetca [+3 MoHeTaMM U HY»KHO yMeTb cuMTaTbh cymmy (6n+1)*1+91+3, Toraa

(6n+1)*1+91+3>=(6n+1)*(1+3)

OTKyZa MOXHO y3HaTb, YTO I>=2n

CymMMbl C OAMHAKOBbIMW OCTaTKaMM MO MOZY/0 3 MOXKHO Bcerga HabpaTb HaumnHas ¢ 2n*(6n+1) ;
(2n+1)*(6n+1) n (2n+2)*(6n+1) cooTBETCTBEHHO A5 3 OCTAaTKOB NO MOAYHO 3.

3ameTuM, YTo BEPHO U 0bpaTHOE YTBEPIKAEHNE, MOSTOMY B PALAX CYMM C OAMHAKOBbIMM OCTaTKaMM
HeNb3s BblAaTb CYMMbl COOTBETCTBEHHO 2n*(6n+1)-3 ;(2n+1)*(6n+1) -3; (2n+2)*(6n+1)-3,

Mo3ToMy MaKcMMaibHan CyMMa, KOTOPYIO Heb3A BblaaTb 3To (2n+2)*(6n+1)-3=12n"2+14n-1

OtBeT: 12n°2+14n-1

3agava 2

Mpeobpasyem Kaxayto Apobb, Bce OHM CUMMETPUYHbI, MO3TOMY PAaCCMOTPUM NepBYIo
Yucnutenb oCTaBUM NPEXKHUM, MeHAEeM 3HaMeHaTeNb

9=3/2=(a+b+c)"2 3ameHnm 9 1 cokpaTum c2

Tenepb 3aMmeHUM C Ha 3-a-b,Toraa sHameHaTenb 6yaeT paseH

6ab-at2-b"2+6(a+b)<=4ab+6(a+b) no HepaBeHCTBY O CpeAHMX, TOrAa Mbl MOXEM OLLEHUTb TaK Apobb
CHU3Y

MO3KHO OLLEHUTb 3HaMeHaTe b, KaK uncno <= (a+b)(a+b+6) no HepaBeHcTBY 0 cpeaHMX
Torpa nepsas A4pobb xoTta 6bl (a*2-ab+b”2)/(a+b+6)

bynem cbAunXkaTb umcna meHblune 1 n 6onbwmne 1 c COXpaHeHnem Cymmbl, TOraa Ux nponssegeHue
6yﬂ,ET yBe/IN4nBaTbCA, @ CyMMa KBaJpaToB YMeHbLUaTbCA

MycTb cbnuxkaemau b, TOraa nepsan Ap06b YMEHbLLIAETCA T.K. 3HaMeHaTe/ib PacCTeT, a YHACAUTENDb
YMEHbLUAETCA, paCCMOTPUM OCTa/IbHblE ApO6VI.

Mpusegem mnx K o6u.|,elv\y 3HaMeHaTeNNo, 3aMeTUM, YTO CyMMa 3HaMeHaTenemn npu (I)MKCMpOBaHHHOM C
NOCTOAHHA, NO3TOMY 3HaMeHaTe/1b NpU cobnuxeHumaamnb yBe/In4nBaeTCa

PaCCMOTpMM Yncnntenb, OH paBeH

(b”2+c”2-bc)(a+c+6)+(a”2+cM2-ac)(b+c+6), Ham HeEOBXOAMMO [0KA3aThb, YTO OH YMEHbLUIAeTCA, NO3TOMY
PaccMOTPUM TONILKO Cnaraemble, KOTOPble MEHSAIOTCSA (Bce c/laraemble, KOTOPbIE MOYKHO CrpynnMpoBaTh,
YTOObI OHW 3aBUCENM TOIBKO OT C M a+b mbl cpasy onycTtum)



Ab(a+b)+c(a”2+b”2)+6(a”2+b”2)-2abc, nycTb ab yBennumeaeTca Ha g, Torga cymma KBaapaTos
yMeHbluaeTca ra 2q Beap a2+b”2=(a+b)*2-2ab

Mocuntaem MxmeHeHme B YncauTene

Q(a+b)-2qc-12g-29g<0, nockonbKy a+b<3 1 Npu 3ameHe NepBOro c/1araemMoro OCTaHyTCs TO/bKO
OTpuLLaTeNbHbIE C/laraemble, TO eCTb YNC/IUTE/Ib YMEHBLLMUTCA, @ 3HAMEHATeNb YBENYUTLCA, NO3TOMY
cymma Bcex apobeit npu WTypme ymeHbluaeTcs, a npu a=b=c=1 pasHa 3/8

Torpa A >=3/8 1 paBeHCTBO gocTuraerca npu a=b=c=1

OtBer: 3/8



