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
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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?
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3apgava 1.

3ameTum, YTO HeT PULLEK, KOTOPbIE CTOAT PASOM APYr ¢ Apyrom (MHade moaynb pasHOCTM Yy TaKUX ABYX
duLeK oaMHaKoBbI). MOCMOTPUM, KaKne Moay/iM pa3HOCTEN MOTYT Noay4YaTbes. Ecnm Kon-so puluek
HeYeTHOoe, TO C OAHOWN CTOPOHbI MYCTOM KAETKU CTOUT YeTHOE YMCNo duLLeK, a C APYroi HeYeTHoe, a
3HAUUT MOAY/Ib PA3HOCTM Y BCEX MYCTbIX KNETOK HeYeTHbIN. ECn Kon-Bo duLLIEK YETHOE, TO Pa3HOCTb
TaK)Ke YeTHas. 3HAYUT MAKCMMAJIbHOE KOJI-BO YMCEN (Pa3/INYHbIX) B MYCTbIX KNETKAX PaHO KO/-BY GULLEK
AenuTb Ha 2. MycTb duweK A Toraa NycTbiX KNeTOK MUHUMYM A/2. 3HauuT ecnun KneTok 2021, To
MUHUMYM duLlek 2/3*¥2021=1347. NocTponm npumep B nepsbix 1348 KneTkax nayT yepeayrolimecs
KNeTKM (HaunHana ¢ nycTon Knetkn), a ¢ 1349-i o 2021 nayt puiikn. Becero puluek 674+673= 1347.

Ha nepBoli nycTon KneTke ctout umcno abs (0-1347), Ha BTopoit abs (1-1376) 1 1.4. Ha nocnegHeit
nyctoi abs (673-674). 3HauMT 3TO BepHbI Npumep.

OTtsert: 1347
3apava 2.
Hapo HaliTu Yncno, KOTOPOe He MeHbLLE, YeM JAHHOE BblpaXKeHME.

MpPUMeEHUM Hep-BO MeXAY CPeaHUM apUPMETUYECKMM U CPeAHUM KBagpaTUYeCKUM Aaa uncen a**2,
6**2

KopeHb((a**4+6**4)/2) 6onblie nan pasHo, yem (a**2+6**2)/2, Tak Kak a**4+6**4 He meHbLie, yem
(a**2+6%*2)**2/2.

MpUMEHNM 3TO HEPABEHCTBO 4151 YNCIUTEIEN BO BCex Apobsax, Kaxaaa Apobb He yBennunTcs.

(@**2+6%%2)%*2/(2*(C**2+4*a6))+ (C**2+6%*2)**2/(2* (a**2+4*CB))+ (a**2+c**2)**2/(2* (6**2+4*ac))

MpumeHnm HepaBeHcTBo KBLU ana apobein.
(@*¥*246%*2)*¥*2/(2*(c**2+4%ab))+ (c**2+6%*2)**2/(2* (a**2+4*cH))+ (a**2+c**2)**2/(2*(6**2+4*ac))

He meHblUe, yem (2*a**2+2*6**2+2*c**2)**2, uto paBHO
6**2/(2*(3+4*a*6+4*6*c+4*a*c))=18/(3+4*a*6+4*6*c+4*a*c)), 3ameTnm, 4TO MO YCNOBMUIO
3=a**2+6**2+c**2 He MeHbLUe, Yem NonapHas cymma uncen a, 6 u ¢, 3HaumnT 4*( nonapHasa cymma
yncen a, 6 n c) He 6onblue 12.

3HauuT 18/(3+4*a*6+4*6*c+4*a*c)) He meHble, Yem 18/15=6/5

Mpumep:

a=6=c=1, To Torga (a**2+6**2)**2/(c**2+4*a*6)=0.4, a gaHHOe BbiparkeHue 6/5.
OTBeT:6/5

3agava 3.

Mo ycnosuio TpeyronbHuk ABC p/6 3Haunt AB=AC. MNycTb yron IBC — anbda, a yron CBK — 6eTa. Toraa
3ameTum, yto yrabl ABI n IBK ato anbda + 6eTa. Torga U1b paseH UBA = anbda + 6eta. Ub=1/1, AU-
6uccekTpuca. Ab=AC 3HauuT TpeyronbHMK BAU paseH TpeyronbHMKy CAU (no yray u aByx ctopoHam (AU-
obwas) ). Toraa UC=UB=WUN, yrnbl UCBE n UBC paBHbI, 1 paBHbl anbda.

Takxe 3ameTtum, uto AB=AC 1 yron 6CA= 2*anbda+6eta, Toraa yron UCA=anbda+bera.


moonstyle
Штамп


M3 TpeyronbHmka BKC: yron BKC paseH yrny BCA munyc yron CBK = 2*anbda- 6eta+b6eta=2*anbda.
MNC-6uccektpuca 3Haumt yrabl MKA n UKB paBHbI anbda.

M3 TpeyronbHuka UKC: yron JIMK= B/IN-IKU =(anbda+6eTa)-anbdpa=6eTa

M3 tpeyronbHmKa UCK: CUK=UCA-UKC=(anbda+beTa)- anbda = beTa

3HauuT TaK Kak MK- buccekTpuca B p/6 TpeyrosbHMUKE, TO 3TO M BbICOTA, a 3HaYMT MK nepneHAnKyAApHa
CAN, 3HaunT yron mexay Humu 90.

OT1BeT:90 rpaaycos

3apgava 4.
JoKaxem, 4yTo ana uncna 6onbliero 0 Takoro 6bITb He MOXKeT. [JoKaxKem OT NPOTUBHOIO: NYCTb MOXKET.

Toraa y Hac ecTb uncno 12005.....5, rae 5 10*a+2=6**(10a+5)+2*6**(10a+4)+(6-
1)*(6**(0)+...+6**(10a+1))=6**(10a+5)+2*6**(10a+4)+6**(10a+2)-1=6**(10a+2)*(216+71+1)-
1=17*%2*6**(10a+2)-1=(17*6**(5a+1)-1)*(17*6**(5a+1)+1)

3ameTum, yto 6**5 cpaBHMMO no moaynto 101 ¢ -1, T.K. 6**5=7776 Toraa 17**2*6**(10a+2)-1
CPaBHMMO MO Moayto ¢ 17**2*6**2-1 cpaBHMMmo no mogynto 101 ¢ 0.

3HAUUT y 3TOro YNcaa PoBHO ABa NpocTbix genntena 101 n kakoe-to uncno . Tak Kak umcna
17*6**(5a+1)-1 n 17*6**(5a+1)=1 B3aMHO NPOCTbI , TO OAHO M3 3TUX Yncen sTo 101**X, a apyroe
yncno M**Y, Ho npu aTom 101**K cpaBHMMoO ¢ 1 no moaynto 101 a 3Haumt 101**K He paBHO
17*6**(5a+1), uto cpaBHUMO No moaynto 4 ¢ -1 npu a 6onbwem 0, 3HaunT 101**k=17*6**(5a+1)+1.

3Haem, 4To Mo NemMme 06 YTOUHEHUWN MOKasaTens ans 2.

Abs(a*n-b**n)=abs(a-b)2 +abs(n)2 (cTteneHn BxoxxaeHus yncna 2) , ecnu a-b genntca Ha 4.
Torpa:
Moaynb(101**k-1)2=moaynb(100)2+moaynb(K)2=2+Mmoaynb(K)2=moaynb(17*6**(5a+1))2=
5a+1, TaK Kak moaynb(K)2 He MeHblle, Yem 5a-1, a 3HaUUT K He MeHblue, Yem 2**(5a-1), Ho Toraa

(101(**2**(5a-1)))-1 meHble UK paBHO, Yem 17*6**(5a+1), uTo meHblue, Yem 101**(5a+2), Tak KaK
(((101**2)**5a-1))-1 meHbLie, yem 101**(5a+2), HO 3TO HEBEpPHO (MOXHO A0Ka3aTb NO MHAYKLNK ),
3HAYMT NOJIYYMAN NPOTUBOPEUME.

A npu n=0: yncno 120055=101*103

OtBeT: 0

3apgava 5.
MycTb n 370 a.

3aMeTnM, YTO HOMMHA/Ibl MOHET HeYeTHble. 3HAUYUT YTOObI NONYUNTb YETHYIO CYMMY, KOIMYECTBO MOHET
[0/1KHO BbITb YETHO M HA0OOPOT A/1A HEYETHOM CyMMbI.

JoKaxem, yto 12*a*2+8*a-1 Henb3sa Nonyuyntb. OT NPOTUBHOMO: NYCTb MOXKHO.



YMcNo HeyeTHoe 3HAUYUT KO-BO MOHET HEYETHO. PacCMOTPUM KaKoe KO1-BO MOHET MOT/10 6bITb BCETO.
MycTb ux He 6onble, Yem 2*a-1. Torga cymma He b6onblue, yem (2*a-1) * (6*a+7), a a3To meHbLe
MCXOAHOTO Yncna.

MycTb MoHeT 6osblue, Yem 2*a+1. Toraa cymma 6onblie uam pasHa (2*a+1) * (6*a+1), uto 6onblue
MCXOAHOTO YMcna.

OcTanoch A0Kas3aTb, 4To 0By cymmy, KoTopas 60/1blie 3TOW NOYYUTb MOMKHO.

MoKaem, Kak MOXHO Noy4aTb HeYeTHbIe YMcaa HaunHan ¢ (2*a + 1) * (6*a +1) n Bce YeTHble €
2*a*(6*a+1): NOCMOTPUM, KaK Mbl MOXXeM MeHATb CyMMY. [epBoe, YTO Mbl MOXKeM AenaTb 3TO MeHATb
MOHeTy (Kpome(6*a+7)) Ha MOHETY HOMUHANA Ha ABa bonblie, yBeMYMBaAA CyMmy Ha 2. BTopoe, 4To Mbl
MOXKeM aenaTb 370 6paTb MOHeTbI (6*a+7) no 2*a WTYK U MeHATb UX Ha MOHeTbI (6*a+1) no 2*a+2.
Toraa cymma MOHET TaKKe yBennumTca Ha 2 ((6*a+1) * (2*a+2) —2*a * (6*a+7)=2).

Toraa MOXKHO B3ATb 2*¥a MOHET HoOMUHanom (6*a+1), uTobbl noAyunTbL cymmy ((6*a+1)*2*a) n HavaTtb
MEHATb MOHETbI. }KUTeb BCeraa MosKeT caenatb 0bMeH TaK Kak MOHeT He MeHblue, Yem 2*a, a ecan
caenatb nepsbii 06MeH Heb3s, TO eCTb MOHEeTbl HOMWHaNa (6*a+7) He MeHbLe 2*a WTYK, a 3HAYUT
MOHO caenatb 06MeH C 3STUMW MOHETaMM U NOAYUNUTb NH0BYI0 YETHYIO CYMMY. AHaNIOTMYHO MOXKHO
noay4YnTb Nt0boe HeYeTHoe YNCNo HaumHasa ¢ (2*a + 1) * (6*a +1).

OTBeT: 12*a”2+8*a-1



