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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Jaganne 1

Mycre y nac k xsagpatos 2 Ha 2 v k ksanpatos 1 1a 1. Torge s rabaxue Sk knetox. Ho 1aK Kax e« CTOpOHS pasna n, 5 weRl 142 kKneTox, 10
e Sk=nA2, oteyae n aenutcs ka5, T.e 5 — npoctoe, N=5t [t — naTypansnoe). flokaxem, STO BCe N, AEARWMECS Ha 5, NOAXOAST, pome
n=5, Ecan n YeToe, TO Pe0beem NCI0 AOCKY HA NPAMOYTOALHMKN 5 HA 2, KA W3 KOTOPLIX COCTOMT M3 ASYX KBAAPATOD 2 1a 2 W AByX
MBaApaTOD 1 Ha 1, TOTAD XOAPOTOD PAIHLIX PAIMEPOD OAMHIKODOE KOAWSECTNO. ECAM N HEYeTHOE, TO DMACMM KDaAPaT N-1 18 n-1, b HeM
(A2 sneTor M T -1 SeTHoe N-1A2 AeANTCA MO 4, I1HA4MT, D TONOM KBAPATE MOMIO PAIMECTUTL MaKCHMY™ (n-1)42/4 woaapaTos 2 Ha
2 (32M01ALH BOALWOR KDAAPIT MANCHLIGIMK KESAPITIMM NOAHOCTHIO, Mbl MOMEM ITO GASANTY, T.i. N-1 - 4eTnoel, Ham Hywoio, yTobw o
3TOT X30S0AT YMOCTHADCH k=N 2/5 HBaaoaTOD 2 A 2. ECAM MbI MOMEM YMECTHTL Bonsaie, TO NPOCTO YABNAEM HONYIMBIC KDOAPATH 2 M 2
¥ M3 WX MECTE CTADWM KBAAPITH 1 13 1, W SOMATEX KAETOK OCTAHETCA POSHO K, T Mel yie| OCTAETCA ACKDIETS, WTO (0 1PA2/4 >=n"2/S
#AK NA2-100+55=0 npu N>=10. Koprk 370 ypaoHenwa S-2(S)NL2) n S+2*(SIML/2), wo [#2°15)7(1/2)<10, 3xasmT, npu n>=10 ycnosue
BLINCAHASTCA, Pasbepem cayah n=5,

3apaune 3

Howamesm, wro yron ADBL = 0 (rpagycos), re. wro A D BI acmar na oanon npamoi. (yere yroa ABC=b, BAC=a, ACB=c. T Npaman AAL
o uenip ™ wl, Kac TRIMMLL OTHOCHTCALHG JTOR NpAMOR, T.e. ACL = AD [Towa D nomyMaerca w3 Toe
C1 orpamennes C1 oTHOcHTENLHO NpamMoi AALL AManoreo rowa E noayMaeTcn M3 10t C1 0Tpancennes 0THOCHTEALHO Npemoi AC. Ho
10148 AC1=AD w ACI=AE, e AD=AE. flanee Bre yrms Canrantcs o rpagycax. Yion CLAH pases yuny HAD = 90-b, 1orga yioa DAB1 = &-2(90
Bj=2b+a-180. Yron C1A81 = yiay BlAE=a, torga yron DAE = 2b4a 1804a=20+23-180. T.e. AD=AE  yi/iul ADE w AED paunw. Torga yroa
ADE=(120-(2a+ 2b- 180))/2=180-a - b=c (N0 Cymase yinos rpeyrosunmka. DCTAETCa A0MasaTy, 410 yion ADE1 panen ¢, 1064a 1oune B1 u E newat
Ha OAMOM fryde w3 1o D, Yios ADCL = 180-90-(90 bi=h, yron C1ABI = a. Te. am OCTACICH SORAIaTE, Y10 YeTwpexyronus C10B1A -
v anni, 1oras yron ADBLb1a=180 arwyga yrog ADBT pasest © 00 Cysme Yo Tpeyiomecsra ABC. JloC1atowio JoKasaTe, <10 yisw
C10A » CIB1A pasin, Ho yron C1DA= b v yroa CIBIA=D, 1 Setnipexyromeray ACTHE srscanimi yron CIB1A = yroa AHC T wo yion AHCT

CUEDA0 paoe b

3apanne 2.

CroyImmpyent CAOrBEmMae, M3 KOTOPUX COCTOMT A, cnegyoumn oBpasom af 7biabA3 w ran ganee. Ho (A 7biab* J)f2 »= (a*8bA14(1/2) no
HER By O CREAIMK (CF0 MOMHO NPHIMINTE, T HACn Y ). Takme M ADMHOSAN KEMAYIO HE 2, ONYNMM,
NIo A>=2(arAbAZAbACA21cMaN2). Jamena: ot 2bmal, DA 2embl, ch2amcl. Torga yononme 3aasva suiagnt kan aliblecli=3, & wncao
A>=2(air2+¢b1A24ciA2)=2{al+blicl) 2 4(01bl+alclebic])=18 4(alblialcliblcl). Bosuees nNepsoe M NOOIEgHEE NMCHO:
2(31724b1A24c12)= 18- 4(alblialcliblcl), nogesem na 2 06e wacTi (@1424b1424¢142]1=9-Halblialclsblcl), X=2{alblsalclsblcli]e
{a1A24DIA 241249, No MasecTHOMY HEpaBencIso alf2iblA24ciA2>=a1bliblcl+alcl. Ho rorae S=X<=3{alA2+b1A24c1A2), otwyaa
(a1A24b1A24c102)5=2, ornyas A>=0. PanencIBo A0CTRIAETCR, S0 BIRTL a=b=c=1

Oreer: 6
Fapanne 4,

FlycTs YMcaa Sanucuisat cress nanposo, Byaesm OmMIaTs, V10 NCPIODE WACNO ~ COMOC NILODE, NOCACANEE ~ Camoe Npasoe [wicno ©
ACCATHNMON JJNMCH ‘STIOM CAesa Hanpaso). Toraa wncao x wmeer s (a3]* 10020 24(a141)" 10204 Halen 2)" 104 (al4n 1), rae 0l -
ATYIHEwoe Yo, a1=10ath, x=a{1002n 141042034 410434 1000 {20420 24 1042044 _+1J41° 1002044 2° 1042064 ..(n- 2)* 1042401 &

Wcnoorl o9, mb - unceo or 0 40 9.3 ubwe paone 4,2 wicno ben-1 we aser ocratox 7 nps generan e 10 . AcHo, G410 X - weweioe,
T i Guumm Gu npoctue geanren 2 u 6, wo & - ne npocroe. No dopuyne gns cysmul reom. (lporpeccin x=10"(1072n0-2 ~ 1)/99 * a +
1*(10A20-2 < 11/99 * b+10A2n4 * 1 +..10°2(n 2}+{n-1) I

3openne 1

Mycre y wac k ksagpatos 2 Ha 2 » krsagparos 1 na 1, Torge s rabasue Sk knetos. Hg Ta) kax e CTOpOHS pasHa n, & wefll n*2 KNeTok, 10
ectn Sk=nA2, omeyas n aenntes na 5, 7.5 5 — npocroe. N=5t [t — natypametoe), flokamem, STO BCe N, AENAKMECS Ha 5, NOAXOAST, Kpome
n=5, Ecan n yeTroe, TO Pa3obeem BCID JOCKY HA NPAMOYTOALHMEN 5 Ha 2, KoMaLIH W3 KOTOPLIX COCTOMT M3 ASYX KBaAPaTen 2 1o 2 1 AByX
WaAPaToD 1 Ha 1, TOTAD XOAAPATOD PASHLIX PAIMEPOD OAMHANODOE KDAWMECTDO, ECM N HEYETHOS, TO DMACMM KDaaPaT N-1 1o n-1, b Hem
(A2 mneTok U T ne 1 SeTHoe 1o 142 ACANTCA MO 4, JHa4MT, D TOKOM KDOSPITE MOMHD PAIMECTHTL MOKCHMYM (n-1)72/4 woagpaTos 2 va
2 22MOILA01 BOALWOH HDAAPAT MANCHEAHMA KDAAPITAMM NDAHOCTHIO, Mbi MOINEM ITO CALAATY, T. N1 - HeTHoe), Ham Hywoio, yTobe o
ITOT KBAAPOT yMOCTHAOCH k=n*2/5 1BaapaTon 2 Ha 2. Ecan mul ymecTnTs 6o , TO NPOCTO YAANALM HOMYIMMLIS KDAAPATH 2 Ha 2
¥HA WX MECTE CTABMM MDAA00TE 1 148 1, HO JAHATEIX KAETOK OCTAHETCA POBHO K, TN, Ml ywe 3aMOCTIM 4k KAeTOX KEaapaTamm 2 wa 2,
OCTRETCA A0Ka3ATL, NTO [(N-JJA2/4 >=n*2/5 waw nA2-10n+5>=0 npw n>=10. Kopuu 31O ypasHesmn 5-2(S)PM(1/2) n 5+42°(SIM1/2), mo
S5+2°(5IM1/2) 10, 368'T, NEM N>=10 yCA0BHE SHINOAHAETCR, Pasbepam cayval n=5. BBeaem Packoacky, NyCTs NePBLIA, TPETHHA 1 NATLN
CTOAOUS NOKPEWeHE 8 W2pHod 4BeT, 2 1 4 — B Geassit. MoBOR KBEAAPaT 2 Ha 2 NPOXOAXT XOTA Be1 vepes OamMH M3 Jenpx CcToADLOB. MycTs
*Ba008T08 X0TR Gbi 5, TOrAa xoTA bt vepes 0AMH M3 CTONGLOE NPOXOSHT XOTA Ol 3 K8ag0aTa. HO =8x sl KEAAPAT Nepexpeisact Anbo 2,
NGO O GeNbix wISTOK (8 QAHHOM CAYGEE NePerpaEasT POEHO 2) ¥ K. KBAAPATHI HE NEPECEkanTon, & 106 cronbue Ao

Geatn x014 Ot 3%2=6 ka10x, NPOTHBOpEune. 7.6, y mac He Dones 4 xsagpatos 2 Ha 2, 10743 OHM NOKpEISao] me Bonee 4%4=16 knetox, HO
roras y nac xora e 19 ssagparos 1 Ha 1, w10 Gonsee 4, npomaopew] [z

Fanamne 3
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