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 PeweHwue:

1)

2)

[yCTb Mbl CMOIIM PA3N0XNUTb KBaAPAT N HA N MO KBagpaTtam

2 Ha 2 n 1 Ha 1. MycTtb 66110 k KBaAPATOB KaxKA0ro Buaa, Toraa:

2*2*k+1*1*k=n"2;

5k=n”2 =>n”"2 penntca Ha 5 => n2 penuTtca Ha 25, TakK Kak

NATEpPKa NPOCTON AenuTtenb n Bonaet xoTA bbl BO BTOPOM CTENEHM

B KBaAparT, Toraa:

5k=25*(nq)"2, rae ny=25*n"2 => k genntca Ha 5;

Tenepb goKaxem, yTo ans scex n=5*N, rae N — HaTypanbHoe

4yuncno, bonbluee eaMHULbI, Mbl CMOXXEM Pa3buT KBaApaT n Ha N.

KBagpat 5*5 pa3butb He MoXKeM, TaK KaK A0/1KHO ObITb 5

KBaZpaToB 2 Ha 2, a “Bne3aet” ux Bcero 4.

[na oCTanbHbIX KBAAPATOB:

A) Echn n —yeTHoe, pa3zbuBaem A0CKY Ha KBaapaTbl 2 Ha 2 (

cAenaTb 3TO MOXKHO cneayowmMm o6pa3om : 3an0HAEM BEPXHIOH

CTPOKY, OHa byaeT 3an0/IHEHA, TaK KaK MMEET YETHYIO LUMPUHY,

TOrAa Mbl CMOT/IM 3aMONIHUTb CTPOKY Pa3aMmepom 2 * n, TaK Kak n —

YeTHOE, TO Mbl MOKeM 3aMoJIHUTb TaKUM obpasom eule n/2 — 1

CTPOKY KBagpatamm 2 Ha 2, ycnex!)

Toraa B Kaxkaoe pa3butoe mecTo CTaBMM KBagpaT 2 Ha 2, B

oCTaBLleeca He3anoaHeHHOe MeCcTo CTaBMM KBaapaTbl 1 Ha 1.

B) Echn n — HeYyeTHOe, Toraa NocTynaem cneayowmm obpasom:
Pa3zbuBaem He AOCKY n Ha n, a (n-1) Ha (n-1) Ha KBagpaTbl 2 Ha 2

( TK N — HeyeTHOe, TO N-1 — yeTHOE, pa3bumBaem Kak B NyHKTe A)).

3ameTunm, 4To B Hee nomectuTbea (n-1)*( n-1)/4 KBagpaToB 2 Ha 2,

a Ham Hy»Ho n* n/5 ( ucxogmm ms Toro, 4to 5k= n* n).

Toraa 3ameTtum, uto (n-1)*( n-1)/4 >= n* n/5, Kak pa3 Taku, Npu

n>=10. Toraa, B KBagpaT (n-1)* (n-1) nomewaem n* n/5

KBagpaToB 2 Ha 2 ( npu yem, ewe octaHeTca ceBoboaHoe

pa3meyeHHOe MecTo), a B OCTaBLUMECA MecTo KBaapaTtbl 1 Ha 1.

OtBeT: ana scex n=5*k, roe k — HaTypasnbHoOe ynucno, 6onbliee
eVHULbI.
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Ne2 PewweHue:

3ametum, yto  a’b + ab?® > 2vVadb* = 2a*b?;
b7¢c + bc3 = 2v/b8c* = 2b*c?;
c’a+ ca® = 2vVc8a* = 2c*a?;

CNnoXum v NONY4YMM, YTO

A>=2a*b? + 2b*c? + 2c¢*a?;

( no Hep-BY O cpeaHUX)

TakK »e:

(a2b+b2c+c2a)< (a*b2+b%*c2+c*a?)
3 — 3

( Hep-80 mexdy cpedHum apugm. N keadp.) (a’b + b?c + c?a) = 3

=>

| < \/(a“bz + b*c? + c*a?)

A=6 docmueaemcs npu a=b=c=1;

OTtBeT: A=6.




No3 PeweHwue:

1) Bocnonb3syemcs Tem $paKTOM, YTO eC/IN eCTb OKPYKHOCTb,
BMMCaHHaA B yroJi, To BUCceKTpuca yrna NnpoxoauT Yepes UeHTp
OKPYXHOCTU ( pPUCYHOK BCTaBUTb HE MOTY, MOTOMY KpaTKoe
[10Ka3aTeNbCTBO: €C/IN NPOBECTM PaANyCbl B TOYKU KacaHUs, TO
NONYYMM 2 NPAMbIX YrAa, NOAYYUIN 2 NPSMOYTO/bHbIX
TPEYronbHMKA, Yy HUX 06LLLaA rMnoTeHy3a U ecTb paBHble KaTeTbl,
oTCloZla cneayeT, YTo TPEeYrosbHUKN byayT paBHbI, OTCloAa U
PaBEHCTBO Yr/108B)

2) Nyctb yron C{AH = [ => yron HAD= f; nycTb yron DAC= a.
Torpa 3aMeTum, YTO Yron

AB;H = HDA(kak paJuyc B TOUKYy KacaHus) = 90 =>
yemeoipexy2onbHuk AHDB, — enucaHHelil , => y2on ADB, = HDB; —
HDA = (180 -HAB,) — HAD=(180- 3- a)-90=90- (- a;

3) C gpyroi CTopoHbI, TaK Kak C- LEHTP w,, @ W, BNMUCAHA B Yro
BAE, Toraa AC — buccekTpuca atoro yrna =>yron EAC= yrny BAC
=2* B+ a; OTctopa yron EAD = 2* f+ a + a =2* [+ 2« ;

Tak kak AD=AE( AD=AC(;, AC;= AE, KaK OTpe3KM KacaTenbHbIx) =>
TpeyronbHUK ADE — paBHOb6eapeHHbIn => yron ADE=AED=180-
(2* B+ 2a)/2=90- f — a => nonyunnun, uyto yron ADB; =ADE =>
Touku D,Bq,E nexaT Ha 04HOWN NPAMOM, CNe[0BaTeNbHO Yro
pPa3BEPHYTbIN.

OtgeT: 180°




