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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3apava 1.

MycTb, @ — KONNYECTBO KBAaAPATOB 2X2 N COOTBETCTBEHHO KBaapaTos 1x1 Ha gocke.
Torga cymmapHas naouwasb, KOTOPYt 3aMMyT 3T 2*a ¢purypbl paBHa

(2a)*2 + a = 5a = n"2 — 310 HeobXxoAMMOeE YCNOBME ANA BbINOJIHEHMA YCI0BMA 3a43a4M.
PaccmoTtpum BbipaxeHue 5a = N2, U3 Hero cneayet, YTo NA2 KpaTHO 5 => n KpaTHO 5 =>
n =5p, rae p — HaTypasibHOe YnUCNO.

a=5%pr2,
PaccmoTpum cnyyai, Korga p —4YétHoe yncao, Toraa p = 2k, k — HaTypasnbHoe yumcno.

n =10*k, Toraa Ha none MoXHo pa3spe3aTtb Ha 25%k”"2 KBagpaToB 2x2, 5*k”2 13 aTux
KBaApaToB pa3spexem Ha KBaapatbl 1x1. Monyymm, yto KBagpaTos 2x2 20%k” 2, n
kBagpaTos 1x1 20*k”2, ycnosume BbINOJHEHO.

MycTb Tenepb p — HeYETHOoe Yncno, Toraa p = 2k-1, k — HaTypanbHoe yucno.
n = 10*k-5,

Bcero nosie MoXKHO pa3pesaTb He 6onblie yem Ha ((n-1)/2)72=(5k-3)*2 KBagpaTos 2x2,
ocTanbHble (2n-1)=(20*k-11) kKneTkn moryT 6bITb TONbKO KBagpaTamu 1x1. MycTb mbl
pa3pes3anu nose Ha Hanbobluee YMCI0 KBaapaToB 2x2. Mbl MOXKem pa3pesaTb
HEKOTopOe KO/IMYeCTBO KBaApaToB 2x2 Ha KBaapatbl 1x1. MycTb b — KonnyecTtso
KBaApaToOB 2X2, KOTOPbIe Mbl pa3perkem Ha KBagpatbl 1x1. b >=0

(5k-3)"2=a+b (KBagpaTbl BCe KBaapaTbl 2X2: pa3pe3aHHble U Hepa3pe3aHHbIe)
20*k-11=a-4b (kBagpaTbl 1x1 nonyyeHHble 6€3 paspesaHna KBaapaTos 2x2)
25k"2-30k+9-20k+11=5b

25*k~"2-50k+20=5b

b=5*k"2-10k+4

b=5%(k-1)"2-1 => k>=2, T.Kk. b>=0

a=5%(2k-1)"2

Takmm obpasom, mbl paspesaem none Ha (5k-3)*2 kBagpatos 2x2, n3 Kotopbix 5*(k-1)"2
Mbl pa3pe3aem Ha KBaapatbl 1x1 n nonyyaem 5*(2k-1)"2 kBagpaToB 2X2 U CTONbKO e
1x1, npu ychosuu, 4yto k>=2.

OTBET: Mbl MOXeM pa3pes3aTb NoJie Toraa U ToNbKo Toraa, Koraa n = 5*p, roe p —
HaTypanbHoe yncno u p >= 2. (To ectb n 370 10, 15, 20, 25 1 T.4.)

3apayva 2.


moonstyle
Штамп


A+6 = (bar7+ab”3+1+1)+(cbA7+bc”3+1+1)+ (acr7+ca3+1+1) >=
4*(a"8*b"4)"0.25+4*(b"8*c"4)10.25+4*(c"8*aN4)N0.25 = 4*(bar2+cbM2+ac”2)=12

=>A>=6

OtBeT: min(A) =6, gocturaetcanpna=b=c=1.

3apayva 3.

MNposeném DB1, DE, B1E.

YeTbipéxyronbHnk AB1DH BnuncaHHbil (T.K. yron HDA = HB1A = 90 rpaaycos)
TpeyronbHukn C1CA = ECA (no KateTy u runoteHyse, AC1=AE KaK OTpe3Kn KacaTe/ibHbIX)
Yron C1CA = ECA = a (0603Hauum)

C1AC=90-a

TpeyronbHukmM C1AH = DAH (no KateTy u runoteHy3e, CLA=AD KaK OTpe3Ku
KacaTe/bHbIX)

Yron C1AH = DAH = b (0603Hauum)

Yron HB1D = b 1.K. onupaetca Ha ayry HD oKkpy»HOCTK, onnucaHHoM okono AB1DH
Yron DAB1 = 90-a-2b = DHB1 (onupatotca Ha ayry DB1)

Yron DAE = 180-2a-2b, TpeyronbHuk DAE paBHobeapeHHbIi (AE=AC1=AD)

Yron ADE = a+b

Yron HDB1 = 180-b-(90-a-2b)=90+a+b

T.K. yron HDA=90, To yron ADB1 = a+b = ADE => yron B1DE = 0 rpaaycos, To ecTb B1
nexwut Ha DE.

OtserT: 0 rpaaycos.



