Oaumnuaga mkoapbHukoB CII6I'Y mo maremaTtuke.

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

[Ipu KakuxX HATYPAJIBHBIX N KJIETYATYIO JIOCKY N X M MOXKHO pa3pe3aTbh Ha KBajpaTbl 1 X 1 u 2 X 2

TaK, 9TO KBaJIPATOB PA3HBIX pa3MepOB Oy/eT MOPOBHY !

[TosoxKuTeIbHEIe TuCIa a, b, ¢ Takosbl, uTo a’b + b%c + c?a = 3. Haiiaure MUHIMAIbHOE 3HAYCHHE
BbIPaYKEHUs
A=a"b+b"c+ca+ab®+ b + ca’.

Jlau HepaBHOOE IpeHHbII OcTpOyTobHBIN Tpeyroabauk ABC. B nem nposesenst Beicotsl BBy u C'CY,
nepecekaroruecss B Touke H. OKpyKHOCTH wi U we ¢ TeHTpaMu H u C' cOOTBETCTBEHHO KacaroTCst
npsimoit AB. I3 Touku A K wq 1 wo MPOBEJIEHBI KacaTeabHble, oTandHble 0T AB. Obo3HaINM TOYKHI

X KacaHugd C 9TUMU OKpYKHOcTaAMU depe3 D u E coorBercrBenno. Haiture yron By DE.

[lerst Hammcas Ha JIOCKe TIOJPSIT N TOCIEI0BATE/IbHBIX JIBy3HAUHBIX dnces (n > 2), nepBoe u3 KOTo-
pbIX He cozepxkut 1udpy 4, a nocieanee — 1udpy 7. Baca moaymast, 9To 910 JlecaTUUHAS 3AINCH
HATYPAJBHOTO YUC/IA X, U PA3JIOXKUI & Ha IPOCThIe MHOKHUTE . OKa3a10Ch, 9TO UX BCErO JIBa U OHU

pasiauuarorcs Ha 4. Uro Hammcano Ha gocke?

B crpane JIumonun B 06paleHni HCIOIL3YIOTCS MOHETHI JJOCTOMHCTBOM 37, 3"~ 1.5, 3n=2.52 3n=3.53
., 35" 1 5" mmacTpos, re n — HaTypaiabHoe uucio. 2KuTesib crpaHbl 3alie] B 6aHK, He UMest

pu cebe HAJTUIHBIX JeHer. Kakyio HauboIbIIyI0 CyMMY eMy He CMOT'YT BBhIJIATh B OaHke?
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Mocumntaem naowaab Bcex purypok. Keagpatos 1*1 n 2*2 paBHOe KO/IMYECTBO (MYCTb KOIMYECTBO
Kaxkgoro Tuny 6yaet = k). Toraa naoulaab Bcex KBagpaTos byaer paBHATbeA S = 1*¥1*k + 2*2*k = 5k. C
JLPYroi CTOPOHbI NIOWaAb BCeX KBaApaToOB paBHa NIOWAAN BCeli JOCKM CO CTOPOHOM n (S = n?)

S = 5k = n? 3HaunT n? gennTbea Ha 5, cnefoBaTeNbHO N AeNNTbeA Ha 5.

PaccmoTpum cnyyald, koraa n=5. Packpacum gocKy B 4 ugeTa. 3ameTum, 4to

noboi KBagpat 2*2 nokpbiBaeT poBHO 1 KBaapaTUK 4ro LBETa, a 3TO 3HAYUT,

YTO KBaapaToB 2*2 He 6onblie, YeM KBaapaTUKOB LBeTa 4 (B KBagpaTe 5*5
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BCero 4 Takux KeagpaTtuKa). 3Haumt k<=4, 1o ectb S=5k<=20, Ho 5=25 —

npoTusopeune

MocTpoum npumep A5 n=5s, rae s — HaTypasbHOe YeTHoe.

Pa3zobbem Hally A0cKy Ha KBagpaTtbl 10*10 (y Hac nonyumTbCs,

TaK KaK CTOpOHa KBaZpaTa KpaTHa 10) 1 Kaxabl TakowW KBagpat

pa306beM Ha KBAa4PaTUKN KaK NOKA3aHO Ha PUCYHKe

MocTpoum npumep Ans n=5s, rae s-HaTypaNbHOE HEYETHOE U

>=3, To ecTb Buga 10x+5 (rae x>0)

Bbiaenum BHyTpKM 60abLIOTrO KBagpaTa NOMeHbLIe co cTopoHon (10x+4). Toraa B Takol KBaapaT
nomectutbes (10x+4)%/4 kBaapaTUKOB 2*2 (Tak Kak 10x+4 —ueTHoe). A Ham HyxHO k=S/5 = (10x+5)?/5

CpaBHMM 3TK 2 uncna. Mposegs npeobpasoBaHua yoexaaemca (Noay4aerTcs, YTo LOIKHO BbINOHATLCA
cneaytowee 100x*>=20 — a 310 BepHO A/15 x>0), YTO Y HAC XBaTUT PeCypcoB, YTO6 pa3pesaTb Ha HYXHoe
KONMYeCTBO KBaApaToB 2*2. A 3HauuT pasperkem KBagpat (10x+5)*( 10x+5) Ha k wTyK (rae k =
(10x+5)?%/5) kBaapaToB 2*2, a BCe OCTa/IbHOE pa3peXxmnm Ha KBaapaTbl 1%1

OTBeT: npn n =5s, rae s — HaTypanbHoe n >=2
Ne2
a’b + b’c + Pa = 3.

_ .t o 3,33,
BuipaeHne pasobvem A =ab+b'c+ cla+tab’ 4 be’ + ca”. Ha 3 yacTu

OueHnm KaXXAayt 4aCTb CHU3Yy HeEpPaBEHCBOM MeXAY CPEAHUM apMd)METM‘-IECKMM ncpegHnm
rapmMmoHun4YeCKnm

a’b+ab®>=2 kopHa u3 (a®b*)= 2 (a%b)? (Tak Nnpogenaem c KaXxaoM 4acTbio)

2
CNOXKMM BCe 3 HepaBeHCTBa M Nosyunum A >= 2%*( L”'-‘g,] y (g,ﬂi.\; r’(:—‘”]l ). BbipaxkeHne B CKOHKax

2 2., 2
obosHaumm 3a X,a @ b+b"c+ ca obosHauumsa Y
3anuiiem HepaBeHCTBO MeXK Ay CpeAHUM apuMETUYECKMM U CPeaHUM

KBaApaTMYHbIM A8 cymmbl Y. Torga noay4ymTbea, 4To (g = %
3 =

M3 aToro cnepyert, 4to X >= Y?/3


moonstyle
Штамп


A>=2*X>=2Y%/3=2*3*3/3=6

Mpuseaem npumep, 4To Takoe A cywectsyeT. [ycTb a=b=c=1, Toraa Bce HepaBeHCcTBa 06 paTATCA B
paBeHcTBa U A byaeT paBHO 6

OTBeT:6

Ne3

AC1 = AE n AC1 = AD — TaK KaK 3TO KacaTe/ibHble K OKpYXHOCTAM, 3HauuT AC1 = AE = AD
Mpu nHueepcum D nepexoant B B1, a B1 B E => OHM nekaT Ha 04HOMN NpAMOi
OtBeT: 0

Neo4

3aMeTuM, YTO YMCIO X UMEET YETHYIO AJINHY, TaK KaK COCTOUT M3 N ABYX3HaAYHbIX YNCeN (A MHa X paBHa
2n)

TaK KaK pasfioxuan YNCI0 Ha MPOCTble MHOXMUTENN U UX BCETO 2, 3HA4YMT 3TO 2 NPOCTbIX Yncna (p u q, rae
p<q). Ux pasHuua paBHa 4, 3HaunT p=4+q. pg=p*p+4p=x>=1000, Toraa p>+4p-1000>=0, pewias
HEpPaBEHCTBO NPUXOAUM K TOMY, YTO p>33. 3HAUNUT p — HEYETHOE.

PaccmMoTpUM Ha YTO MOKET OKaHUYMBaTbLCA P (TO eCTb PacCMOTPUM OcTaTKu No moayto 10). Tak Kak
YMC/I0 NPOCTOE N HEYETHOE, TO OHO AaeT TONbKO ocTaTkmn 1, 3, 7, 9 (5 He MOXKeT, TaK Kak p>33, a ecnu
6y[eT okaHUMBaATLCA Ha 5, TO ByaeT AennTbecs Ha 5)

p p’ 4p p*+4p
1 1 4 5
3 9 2 1
7 9 8 7
9 1 6 7

M3 Tabanupbl BUAMM, YTO YMC/IA OKaHUYMBaAtOWMECA Ha 7 M 9 He NoaxoAnAT (Tak KaK B YCIOBUM CKa3aHO, YTo
nocnesHee YNCIo He UmeeT undpy 7), ewe He NoaxoanT Te, KOTOpble OKaHYMBAKTCA Ha 1, TaK KaK X
b6yaeT AeNnTbCa Ha 5 — YTO HEBO3MOMKHO

MpocTble Yncna, KoTopblie noaxoaat Ham: 43, 53, 73, 83, 103, ...

Torga g cooTBeTcTBEHHO pasHo: 47,57, 77,87, 107,...

57,77 n 87 —He npocTble

Torpa x paseH: 2021, 3021(He nocnegoBaTenbHble), 11021 (He NOAXOAUT, TaK KaK UMEET HEYETHYIO
ANVHY)

X=(y+n-1)+(y+n-2)*100+...+(y+1)*10?"*+y*10%" — 3anucb uncna x, 4epes nocnegosaTenbHbIe YMCAa Y
3amMeTMM, YTO MaKCMMYM MOXKET MATK noapag 9 uncen, MHaye o4HO M3 HUX ByaeT 3aKkaHUMBaATbCA Ha 7,
3HAYMT NocneAHee YNC/I0 3aKaHYMBAETCA Ha 6, @ He/b3A YTODO 3aKaHYMBANOCh Ha YETHYO UMpPY, TaK Kak
b6ynet nenntbes Ha 2. Ha 5 ToXKe He MOXKeT 3aKaHUMBaTbCA, TaK Kak byaet aenutbesa Ha 5. na 4
aHa/IOrMYHO KakK M 4Ns 6. 3HAYMT MaKCUMYM YMUCEeN MOXKET bbiTb 6. Ho ecnn ByaeT 6 uncen, 3HaYUT UX
cymma byaeT AennTbes Ha 3, TOo ecTb X byaeT AenuTbesa Ha 3 (aHaNorMuyHo, ecnT BCero 3 ymcna) =>
MaKCMMyMm 5 yncen, U3 KOTOPbIX COCTOMUT X

OtBeT: 2021






