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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Nel

MycTb y Hac no k KBaAPATUKOB KaXKAOro BMAA, TOrAa eC/M Mbl CMOT/IM Pa3buTb Hall KBagpaT Kak CKasaHo
B YC/IOBUW, TO HALLIM KBAAPATUKM 3aHANN 2*¥2*k+1*1*k=5k KneToK, 4To paBHaeTcA n*n — obwemy Kon-sy
KneTok B kBagpate. Ecamn 5k=n? => n geantca Ha 5 => n = 5t( => k= 5t2). Ecamn n yeTHoe, TO ecTb N AenunTca
Ha 10, 3HaUUT MOKHO 3anucaTb Kak n = 10p => n? = 100p? 3HaYMUT Ham Hy*HO 20p? KBaApaTMKOB 2*2
(ocTaBLIEECA MECTO 3anoNHUM KBagpaTMKamu 1*1, mbl Bcerga CMOXKem 3To caenathb) B ctonbel, 2*10p
nomeLLaeTca poBHO 5p KBagpaTUKOB 2*2 NycTb TakMX CTONOLOB Y Hac byaeT 4p Toraa y Hac 6yaeT poBHO
4p*5p = 20p? KBaAPATMKOB 2*2 a 3alIMyT OHM NPAMOYToNbHUK 8p*10p, B OCTaBLUMIACA NPAMOYFO/bHUK
10p*2p 3aMOCTMM KBagpaTMKamu 1*1 n nonyymm Hy*KHoe Ham pasbueHue. Ecam n HeyeTHoe, TO
AOKaxKem, 4To KBagpaT 5*5 3amMocTUTb Henb3s, a ocTasnbHble KBagpatel (15%15, 25*25, 35*35 u Ta)
MOXHO: T.K. Y Hac n HeYeTHoOe U AeNNTCA Ha 5, TO ero MOXXHO npeacTtasuTb B Buage 10s+5. Packpacum
Hall KBagpaT NOJI0CKaMM Yepeayna YepHblid U 6enblit HauMHana ¢ YepHoro, Toraa y Hac 6yaet 5s+2 6enbix
NoMI0COK M 5543 yepHbIx NoNocok. /lloboli KBagpaT 2*2 6yaeT 3a4eBaTb POBHO O4HY Henyto NofoCKy
(poBHO ABe KneTkn) => oaHy 6enyto NoNocKy byaeTt 3aeBaTb MaKCUMYM 55+2 KBaApaTUKOB 3HAYUT
BCEro KBaApaTUKOB MaKcMMym ByaeT (55+2)*(5s+2)= 255%+20s+4 (KoNM4ecTso 6enblX NONOCOK
YMHOMUTb Ha MaKC KO/IMYECTBO KBaApaTMKOB Ha NOJIOCKE), C APYroi CTOPOHbI HaM HYXHO n?/5 =
20s%+20s+5 M HYXHO paccmoTpeTb Koraa 25s2+20s+4 < 20s+20s+5 TK S y HacC LLe/10€ TO 3TO BO3MOMKHO
Korga s = 0 TOecTb N = 5 3HaUMUT Mbl HE CMOXKEM B KBaZapTe 5*5 pasmecTuUTb Hy*KHOe HaM KO-BO
KBagpaTUKOB 2*2, npu s >= 1 Mbl NONy4aeM, YTO CMOXKEM PAa3MECTUTb HYXKHOE HaM KOJIBO KBaZpaTUKOB.
MoKaxem, KaK 3To caenatb: B nepBbix 55 + 2 ctonbuax 2*(10s+5) pasmeliaem makCMMyM KBagpaTtos 2*2
n3 Gopmybl cnegyet, 4to Npu s>= 1 Mbl Pa3MeCTUIN KONMYECTBO KBALPATUKOB HO/bLUIE, YEM HYKHO,
ybepem KBagpaTuKKM 2*2 10 HYKHOrO Ham KOJ1-Ba OCTa/IbHOE 3aMo/IHMM KBagpaTtukamu 1*1 u nonyunm
HY}KHOe Ham pa3bueHue.

OTBeT: Nnpu n genAawmxca Ha 5 Kpome n = 5.

Ne2

OteeT: min(A) = 6 npu a=b=c=1.

Pewenue: NMyctba’b=n,b’c=p,cla=q,=>n+p+q=3nA=a’b+b’c+c’a+b’a+cb+a

a3c + c’a >=2*sqgrt(c’a * ac) = 2*c*a? = 2*g? (no Hep-By Kowu). AHaNOrMUYHO rpPyNNMpPyem ocTanbHble
cnaraemble y A u nonyqaem, uto A>=2*(g?+p?+n?).(p,q,n>0TKa, b, c>0)

Mo Hep-BYy O cpeaHUX MeXAy cpefHeM KBafpaTUYECKUM U CpeaHUM apuOMETUYECKMM NOyYaemM

Sart((g>+ p®+n?)/3)>=(p+q+n)/3=3/3=1=>unq*+p’+n’>>=3=>A>=2%*2%(q’ +p>+n’) >=2*3=6
=> A >= 6 gocturaerca npu a=b=c=1 =>min(A) = 6.

Ne4

OtseT: 2021

MpoBepKka: 2021 =43*47 n 47-43=4.
PeweHne:

1) Hawa nocnenoBaTeIbHOCTb ABY3HAUYHbIX YNCEN HE MOMKET OKaHUMBATLCA Ha YETHOE YMC/IO UM Ha
4ynCo, KOTOPOE AeNUTCA Ha 5, BeZb MHAYe Mbl MOJIYYUM YTO B BacMHOM pasnoxkeHun byper
NPUCYTCTBOBATb MPOCTON MHOXMUTENb 2 UM 5 @ 3TO HEBO3MOXHO (B pa3/sioXKeHMM ABa NPOCTbIX YMcaa
OT/INY Ha 4, B nepBoMm c/iyyae b6yaeT 2*6 a Bo BTopom 5*1 nam 5*9 Bo Bcex aTUx cnyvasnx BTOPoOi
MHOXUTE/Ib HE MPOCTOW).


moonstyle
Штамп


2) 3HaYnT YMCNO, KOTOPOoeE PasnoKua Bacsa moxKeT okaHuMBaTbea Ha umopsbl 1, 3, 7, 9. Ho no ychosuio
33,341 CKA3aHo, YTO NocieSHee YUCNO0 He COAEPKUT Lndpbl 7. 3HAUUT ocTatoTea 1, 3, 9:

PaccmoTpy Kak Mbl MOXKEM MOMYUUTD KaxKayto ULMdpy 1 ByayT M 3TU MHOMXKUTENN OTANYATLCA Ha 4
(CTOWUT OTMETUTb YTO B LAHHOM KOHTeKCTe undpbl 7 n 1 otanyatotca Ha 4: 7+4 = 11 HO Mbl CMOTPUM Ha
nocnegHioro undpy m nonydaem 1)

1 =1*1 He noaxoanT, 3*7 noaxoauT, 9*9 He noaxoauT.
3 = 1*3 He noaxoauT 7*9 He NnoaxoauT.
9 = 3*3 He noaxoauT, 9*1 He noaxoauT, 7*7 He noaxoAuT.

BbIXO4MT, UTO HaLIW ABa YMCNA MOTYT OKAHUYMBATbLCA TONIbKO Ha 3 1 7. Mpuuem 3Tn ABa YMCAa OTAMYALOTCA
Ha 4 6e3 nepexoa Yepes paspag 3+4=7. 3HauuT ecnm 0603HAUYMTL 3a n BacuHo uncno 6e3 nocnegHen
umdpbl, TO Mbl TOAYYMM Yncna N3 u n7

3) n3*n7 no pa3sHOCTU KBaApPaTOB MoJiyd4aem 4to 370 (n5)*2 — 4. Ynucno n5 okaHUMBaeTCA Ha 5, a 3HaunT
OHO AenuTcA Ha 5 3HAYUT ero KBagpar AennTcs Ha 25 3HauuT (n5)"2 — 4 cpaBHUMo ¢ 21 no mog, 25
3HauYMT BacMHO YMCNO MOXKET OKaHuMBaTbCA Ha 21, 46, 71, 96 (uncno cpaBHMMO No mog, 25 co ceonmm
nocneAHUMMN ABYMA LMdpamm), HO Mbl IOKa3a/M YTO Hallle YAC/I0 OKaHYMBaAETCA Ha 1 3HAUUT ocTaroTcA
21 1 71, HO No ycnoBUIO 3aga4M NocaegHee ABY3HAYHOE YNCNO0 HE COAEPXKMUT 7 3HaUUT BacuHo uncno
OKaHuumBaeTca undppamu 21. TakkKe Ham M3BECTHO, YTO WU NoAPAA ayLme ABy3HavyHble Yyncna, BacmHo
YMCNO OKaHuMBaeTca 21, 3HaUUT ymcao 21 66110 NnocnegHMM B NOCAEL0BATENBHOCTM KOTOPYHO BbiNMcan
MNeta.

4) B 3TOM NyHKTE Mbl NPOBEPUM BCE BO3MOKHblE NOC/eA0BaTENbHOCTN NOAPAS UAYLWMX ABY3HAYHbIX
yncen, KOTopble OKaHUYMBAOTCA 21 Ha NPUIOAHOCTb K YCAOBUIO 33434M. (3aNnCb: HE NOAXOAUT 3 UK He
noAxoAuT 7 03HayaeT YTO YUC/IO AeNUTCA HA 3 AKX 7 a 3HAYUT TK NPOCTble MHOXUTEIN NO YC/0BUIO
OT/nYatoTCA Ha 4, To ecnm BacMHo unucno aenntca Ha 3 uAn 7 TO OH AOIKEH YKa3aTb B NPOCTbIX
MHOUTENAX UX @ 3HAYUT MAKCMMAaJIbHbIE YMcna MoryT 6biTb 3*(3+4) = 21 nunn 7*(7+4) = 77 4To ABHO
MEHbLLE TeX YMCen KoTopble Mbl Byem NpoBepaTh).

2021 — nogxogut

192021 — He noaxoauT 3

18192021 — He noaxoanT 3

1718192021 — He noaxoaut 7

161718192021 — He noaxoauT 3
15161718192021 — He noaxoauT 3
1415161718192021 — He NnoAX0AMUT TK MO YCNOBMIO CKa3aHO, YTO NepBOE YNCNO He coaepKUT 4 ay Hacld
131415161718192021 — He nogxoauT 3
12131415161718192021 — He noaxoauT 3
1112131415161718192021 — He noaxoauT 7
101112131415161718192021 - He nogxoanT 3

BbIXOAWT, UTO NOAXOAUT €AMHCTBEHHAA nocaeaosaTenbHocTb 2021,



