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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3apaHue 2.
A=a’b+b’c+c’a+ab?®+ bcd +ca’

Mo ycnosuio, a%b + b%c + c2a=3.
NMpUMeHUM HepaBeHCTBO KoM A8 cpeAHero apudmMeTUYecKoro U KBagpaTUuHOro.

(a?b + b%c + c?a) - (a*b? 4+ b*c? + c*a?)
3 - 3

Otkyaa (a*b? + b*c? + c*a?) > 3
Tenepb ougHUM A.

A=a’b+b’c+c’a+ab®+bcd+ca® = (a’b +ab3) + (b’c + bc3) + (c’a+ ca®)

7b b3
w > [a8b% = a*b?

AHQ102UYHO U 015 Opyaux 08yx rnap
3Hauum, A > 2(a*b? + b*c? + c*a?) > 6

lMpumep 0ns A=6: x=y=z=1
Omeem: 6.

3adaua 4.

Mycmb N — 00uH U3 UCKOMbIX Npocmebix Oenumeneli. Toeda emopoli paseH N+4.
Paccmompum ece 803MOMCHbIe KOMBUHAUUU POCMbIX YUCes, OMAUYAOUWUXCA Ha 4.
3amemum, ymo N>30, mak KaKk UCKOMOE YUC/0 HO OOCKE — MUHUMYM YemblpEX3HAYHOeE.

To20a npocmele Yucnaa, ecau oHU He U3 nepeoz2o 0ecimKa, Co2AacHO NMPU3HAKam 0eaumocmu moaym
OKaH4YuUBamesca mosavko Ha 1,3,7 unu 9.
Cpedu amux 4-x 3Ha4eHull y Hac ecms 3 napsl, omauyarouuecsa Ha 4:

1) *3u*7
2) *7u*1
3) *9u*3

3amemum, Ymo nocaedHue 08e napsi NpuU NepemHOXeHUU OKaHYUBAoMCcA HA 7, a Mo yC08UI0
M0cneoHAs napa yugp He cooepxcum 7. 3HAYUM, UCKOMble MHOXUMEeU npedcmasasatomca Kak *7
u*3.

Mycms N=10a+3. Toeda emopoli MHoxcumens N+4=10a+7.

3amemum, Ymo a moxcem 8agame AUWL ocMamok 1 npu desaeHuu HA 3, UHa4ye Kakoli-mo u3
MHoMcumerneli 6ydem KpameH 3, 4mo npomueope4um ycsa08Ur0 MPOCMomsi.

Toeda npedcmasum a=3b+1


moonstyle
Штамп


N=30b+13, N+4=30b+17.

Toz0da ux npoussedeHue N*(N+4)=(30b+13)*(30b+17)=900b"2+1200b+221.

Tak Kak b — HamypasnbHoe Yucao, Mo nocaedHue 2 yugppel —amo 21.

Tozeda nocnedHee u3 yucen lNemu u pasHaemca 21.

Tenepb 3amemum, Ymo llemsa He moz 8binucame Ha aOCKy 3k Yucers, mak Kak uHa4e amom pﬂd denuncs

661 Ha 3 (M.K. cymma yughp deaumcs Ha 3), a nepsoe Yucso no ycaosuro He 14. 3Hauum, ocmanoce

nepe6pamb /IUWb HECKO/IbKO 8apuaHmaos:

1)
2)
3)
4)
5)
6)
7)

2021

18192021

1718192021
15161718192021
131415161718192021
1112131415161718192021
101112131415161718192021

2021 nodxooum, 2021=43%*47.

OcmanbHsbie Yucaa npedcmasum kak 192021+1076*a. Tozoa

900b72+1200b+221=192021+10"6*a

900b"2+1200b=191800+10"6*a

Jlesasa yacms 0eaumca Ha 3, 3Hayum a mod 3=2.

Toz20a Ham nooxo0am mosnbko a=1718 ua=1112131415161718.

C Opyaoli cmopoHsl, ecau cokpamumse Ha 100, mo 9b"2+12b=1918+10"4*a

1074*a=9b"2+12b-1918, a npasaa HUK020a He KoHYaemcs Ha 0 (3Mo MOXHO MOHAMb, PACCMOMpes

8ce 803MOM(Hble ocmamkKu om deneHusA b Ha 10).

Takum obpazom, Ham NoOxXoO0umM mosbKo nepeoe 3HayeHue a=2021.

Omeem: 2021.



3adaya 3.

PeweHue:
nycme y2on EAD=x,

yeon DAC=y
yeon HAC=z
yeon HAC1=k

AC — buc-ca yena EACI,

AH —6uc-ca yena DAC1

TaK KAk OKpyHHOCMU 8rUCAHbI 8 MU y2xRb!
Toz0a x+y=z+k u y+z=k

Omcroda x=2z.

yeon AB1H=yany ADH=90 epadycos, mk HB1 nexcum Ha ebicome, a AD nepneHOukynsapHa AH Kak KacamesbHaAsA K
paduycy. 3Ha4um y2on B1DH= yany CAH=z.

C dpyeoli cmopoHbl, AD=AE=AC1 Kak ompe3KU KacamesbHbIX. 3Ha4um mpey20sabHUK EAD — pagHob6edpeHHbI.
yeon EAD=x=2z. 3HauuT yron AED paseH yrny ADE paseH 90-z.

Mmoezo yz2o0n B1DE paseH ADE+ADH+B1DH=(90-2)+90+z=180 2padycos

Omeem: 180 epadycos.

3apgava 1.

1) Nnowaapb KBagpaTa 1*1=1, KBagpata 2*2=4. MycTb U TeX, U APYTUX KBaAPATOB MNo k, cTopoHa 6obliero
KBagpaTa paBHa a.

Torpa 4k=k=a”2 (paBeHcTBO NiowWaaeit)
an2=5k
3HayuT, a KpaTHO 5.

2) [OoKaxem, 4To a=5 He noaxoauT.
B TakOM KBaZpaTe Mbl HE MOXKEM Pa3MecTUTb Bosblie 4-X KBaApaToB 2X2, T.K. MHAYe KakaAa-1Mbo n3 cTpok
WY KaKoM-1Mb0o cToN16L0B (Mo NpUHLMNY aupuxne XoTa bbl B 04HOM CTONOLLE MK CTPOKE OKaXKeTcs



nepeceyeHme 3-x KBaApaToB) UMeeT A/IMHY 6 KNeTOK, YTO HEBO3MOXHO. 3HauuT, 6osiblue 4-X KBaApaTOB Mbl
paccTaBUTb HE CMOKEM, B TO BPEMSA KaK MO YC/I0BMIO HaZ0 paccTaBuTtb 5 (x=a”2/5=5). Npuwan K
NpPOTUBOPEUMNIO.

3) [okaxem, 4To noaxoauT Ntoboi KBaapaT co CTOPOHOM, KpaTHOM 5 1 6onbliel, yem 5.
Ecam n — uéTHoe, To Bblgensem nepsble 4n/5 CTPOK M 3aNoNHAEM UX NONHOCTLIO KBaApaTamu 2X2, noayyaem
naowaab 4n*2/5 (n*4n/5) octanbHble n/5 cTPOK 3anonHAemM KBagpatamu 1x1 B Koandectse n”2/5 WITyK.

Ecnmn n — HeYéTHOE, TO BblAeNsieM TaKoM NOAKBAAPAT C YETHbIMM cTOpoHamu (n-1)*(n-1), u 3anonHaem
€ro No/IHOCTbIO KBaApaTamm 2*2, ocTafibHy0 NAoLWaab 3anoHAeM KBagpatamum 1x1. 3ameTum, YTo Mbl
CMOXeM 3TO cAienaTb, TaK KaK KOIMYeCTBO KBaApaToOB, KOTOPOE MOXKHO NOCTaBUTb B TOT KBagpaT, PaBHO
(n-1)~2/4, a TpebyeTca Bnucatb n2/5. Mpu n, 6onbwnx 5, (n-1)A2/4 > n*2/5. 3HaunT, 3TO BbINOAHUMO.

OtBeT: n=5k, n>5 (1. e. npu Bcex n, KpaTHbIX 5, Kpome n=5).



