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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3anava 1,Ecnu kBagpatukoB 2 Ha 2 1 1 Ha 1 OyzeT o1MHAKOBO,TOT/A , PACCMOTPUM KOJIMYECTBO
KJIETOK B HUX , €M KBaapaToB 2 Ha 2 u 1 Ha 1 OyneT X ,TorJa KBaJpaTHUKOB B KBaJparax 2 Ha 2
Oynet 4*x,a B kBagpatax 1 Ha 1 OyzgeT poBHO X KBaJpaToB ,BCETO KBAJPATUKOB 4X + X = 5 *X, u3
9TOTO caeayeT uto N JOHKHO JENUTHThCS Ha 5 Tak Kak Bcero kBaapartoB N * N.Uto ecnmu N
JIETUTCS Ha 5 ¥ JIENUTCS Ha 2 , TOT/Ia OYEBUTHO YTO MOYKHO BECh KBaJIpar pa3OUTh HA KBaApaThl 2 Ha
2 tak kak N yeTHOe ,l103TOMY ,eciu N eauTcst Ha 2 MOXKHO pa3OUTh TaK Kak CKa3aHO B YCJIOBUU
,JIOTOMY YTO MOXHO pazmecTuTh N /5 KBaapaToB 2 Ha 2 ,a OCTAJIbHYIO YacTh Pa30UTh Ha KBAAPAThI
1 Ha 1 u ux OyneT nopoBHY , yTo eciiu N HedeTHoe ,Toraa B kBajapar N Ha N npu N paBbHOM 5
HEeJb3s Pa3MeCTUTh KBaJIPaThl TaK YTOOBI COOIIONANOCH YCIOBHUE , TaK KaK BO3bMEM KBajpar 5 Ha 5
a OTMETHM KaXKJyI0 KJIETKYy Kak B UTpe MOPCKO 0oif ,j1eBast BepxHsist 1;1 , mpaBast HHXKHSS

5;5. Tenepb nokpacum Kietku 2;2  4;2 2:4 4 ;4 B Oemblil IBET ,a BCE OCTAIILHOE B
YEpHBIH ,Torna B KaX/I0M KBajipaTe 2 Ha 2 €CTh POBHO Of[Ha OeJas KJIeTKa , I0ATOMY KBaJpaTroB 2
Ha 2 He Oonbie 4 , a kBaaparoB 1 Ha 1 Gonbie 4 He TOAXOaUT uTo ecau N > 5 | Torna B kagpar N
Ha N MoxHO pa3mecTtuTh He MeHblle ueM ((N-1 )(N-1))/4 kBagpara 2 Ha 2 ,Tak Kak eciu yoparb
BEPXHIOIO CTPOKY M IpaBblil cTonOer] Mbl momydaeM kBagpar N-1 Ha N -1, rae N -1 ueTHoe ,a Tak
kak ((N-1 )(N-1))/4 >(N*N)/5 npu N >=10, MO’)XHO pa3MeCTUTh KBaJAPAThI TAK YTOOBI YCIOBHE
BeINONHsUIOCH ,OTBeT 1pu N >5 u N koTOpbIe AensaTcs Ha 5

3anmaga 3 , nposeneM orpesku ED;CID;HB1;HA ;HE, yron AC1C = yrny ADC =yriiy AEH =90,
tak kak AD ;AE;ACI1 kacarenbHble K JBYM OKpYKHOCTSM ,otMeTUM yroil EAC 3a Z , a yron C1AE
3a X,a yron ACCl1 3a Y, torga Z+X+Y = 90, Tak kak yron AEH = yrmy ACIH=90 ,
yeTbipexyrolbHuK AC1HE BniMcaHHBIN Tak Kak cyMMa IPOTUBOIIONIOXKHBIX YroyoB paBHa 180,a
taoke AC1 = AE tak kak 370 kacarenpabie 1 HC1 =HE Tak kak 310 paamychsl moatomy
tpeyronbHuku AC1H u AHE paBnsl ,iostomy yron C1AH= yry HAE = X/2,a Taxxe yron AHC1
=yry AHE = (Z +Y +X/2) , Tak kak cymma yroB C1AE u yrnma C1HE nomxna 66116 180
rpaaycos,yron AHB1 =Y +X/2, tak kak yron BIAH = Z+X/2 B cymme ¢ yrom AHB1 natot 90
rpanaycoB , a Tak kak yroin AEH = yrmy AB1H = 90 ,nostomy uetsipexyronsuuk AHEB1
BIIMCAHHBIA TaK KaK YIVIbI OIMPAIOTCS HA OJIHY YTy ,U3 3TOrO cienyer , uto yron AHBI1 = yriny
AEB1 =Y +X/2, a tak kak AD = AE B tpeyroiasauke AED yron AED=(180 — yron DAE)/2,

Bce 310 paBHsaercs (180-2*Z -X)= Y +X/2, nostomy yron AED = yrny AEB1 , 3Haunt Bl nexut
Ha ED . 3nauut yron BIDE = 0 rpanycos .Yto u TpeboBasioch J10Ka3aTh

3anava 4 ,9MCIIO X JEAUTCS Ha 2 MPOCTHIX MHOKUTENSL KOTOPbIE OTINYAIOTCS Ha 4 , 3TO HE MOXKET
OBITh 2 , TaK Kak 6 HE TIPOCTOE , 3TO HE MOXKET OBITh 5, Tak Kak 9 u 1 He MPOCTHIE , 3HAYUT OHU
OoKkaHuMBaKOTCI HAa 3 u 7w 7 u 1 , ecniu OHK OKaHuUMBalOTCA Ha 7 U 1 To mocneaHss mudpa grcia X
9TO 7 9ero HEe MOXKET OBITh 10 YCIOBHUIO , 3HAYUT MOCIETHUN TU(PHI APYX MPOCTHIX MHOKUTEIIEH
9T0 7 ¥ 3 , 3HAUUT MOCIeAHNE ABE MUQPHI ymia X 370 21, 3HAYUT €CTh HECKOIBKO BAPUAHTOB UHCE
X, 9ACTA :
2021;192021;18192021;1718192021;161718192021;15161718192021;131415161718192021;1213
1415161718192021;1112131415161718192021;101112131415161718192021;cpenu HUX MOAXOIUT
ToNbKO 0fHO ymcio 2021=43*47.Yto u TpeboBaioch q0Ka3arh .

3amaga 2 ,c7*a +c*a"3 >=2*c"4*a”2 , Mo HEPaBEBCTBY O CPEIHUX , CpenHee apudm OobIe
CPEIHETO TEOMETPHUECKOT0,IT03TOMY b"7*c +b*c 3+ c"7*a +c*a"3+ a7*b +a*b"3 >=2*c 4*a"2+
2*pM4*ch2 + 2*a”4*b"2. Teneps no HepaBeHcTBY KB umeem uto (1 +1+ 1)(a™4*b"2 +c4*a2
+b 4*cA2)>=(a"2*b + b2*¢ +¢2*a)*2=9;u3 sTorO0 creayet,uro (a™4*b"2 +c 4*an2
+b"4*c"2)>=3;moaTomy b 7*c +b*c 3+ cN7*a +c*at3+ at7*b +a*b3 >=2*c"4*a2+ 2*¥bN4* N2 +
2*aN*hN2>=3*2=6, paBEHCTBO JOCTUTAETCs eclii a = b =c = 1, 4To U TpebOBaIOCh TOKA3aTh .
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