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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No].

IIycTh KOJI-BO KBaApaTOB KaKOro-TO pazMepa — .
Torma KJIE€TOK B ICXOJHOM KBaJpare — n® = 1x1xp +
2x2xp = 5xp. OTcroga N genuTcs Ha 5.

JlokaxkeM, 4To sl BceX N>5 Takoe pa30OHeHHUE
BO3MOXKHO. IIpm 4€THBIX N MBI MOXEM pa3OHUTh
nocky Ha N°/4 xkBagpatos 2x2. [Tockomsky N°/4>n?/5,
MBI CMOKEM BBIOpaTh KaKHE-TO ) KBaJpaToB 2%X2, a
BCE OCTajbHbIe pa3ouTh Ha KkBaapathl 1x1. Ilpm

HEUYETHBIX N MBI M3 HMCXOJHOTO BBIACIAEM KBaJApaT

2_
(n-1)x(n-1), u pazbuBaeM ero H&% KBaJparta.

PemyM HEpaBEHCTBO n2_2n+12n:

5(n*2n+1) — 4n*>0

n*-10n+5 >0

[Ipn Bcex HEYETHBIX N>15 BBINOJIHAETCA.

I[I[ppy N=5 MBI HEe MOXeM pa3OuTh KBaJpar,
MIOCKOJIbKY HaM HEOOXOJIMMO MUHUMYM S5 KBaJIpaTOB
2X2, KOTOpbIE Mbl HE CMOXKEM YMECTUTh B KBaJIpaTe
5x5. DTO JIETKO J1I0Ka3aTh, paCKpacUB KBaJpaT 59X B

4 11BeTa CISAYIOINM 00pa3oM:


moonstyle
Штамп


JIro0oil KkBaapaT 2X2 CONEPKUT KIETKA 4 IBETOB,
IIpU 3TOM KJIETOK CHHETO IIBeTa - 4, T.€. IIOCTaBUTh S
KBaJApPaTOB 2%X2 MBI HE MOXKEM.

Otset: N=5(M+1), M — HaTypaIbHOE YHCIIO.



No2.
IIo HEp-BY MEXAYy Cp.I€OM. U Cp.apudM.
a'b + ab® > 2va8bh*=2a"h* = 2(a’h)*
Torma A > 2((a’h)*+(b°c)*+(c%a)?)
[To Hep-By MEX Iy Cp.KBaJp. U Cp apudm.
((a°b)*+(b%c)*+(c%a)?) > (a’b+b’c+c?a)*/3
Orcroma A > 2/3x(a’b+b’c+c?a)’=6

[Tpu a=b=c=1 A=6.

OtBeT: 6



Ne3
[Tonoxum HC,<HB;. Ilockonbky AD — kacaTenbHas
K w1, yroad HDA = 90°. 3nauut, Touku A, Ci,H, D,
B nexar Ha OgHOUW OKPYKHOCTH ¢ auameTpom AH
(manee Q). Otcrona <(3Hak yrima)B;DA = <B;HA
<HAC=90°-<C, => <B;HA=90°-<HAC=<C
<HAC;=<HAD=90°-<B
<A=180°-B-<C
<DAB;=<A-<C;AD=180°-<B-<C-(180°-2<B)=<B-
<C.
ITockobKy KacaTelbHblE K W » CHMMETPUYHBI
otHocutelibHo AC, <EAC=<A
<DAE=<EAC+<DAC=180°-<B-<C+<B-<C=180°-
2<C
N3 paBrnooenpennoctn DAE <EDA=<C=<B;DA.
Orcroga ciaeayer, yro Touku By, D u E nmexar Ha
OJIHOH IpsIMOH!
B caygae HC,>HB; touku B; u E, B oTiauume ot
IIEpBOI0 ciy4as, JekaT 10 pa3Hbele CTOpoHbI 0T AD.
Ho nipoBojig aHAJIOTHYHBIEC PACCYKICHUS, MOIydaeM,
yro <ADB;=90°+<B;DH=90°+<B;AH=180°=<C, a
<ADE=(180°-<DAE)/2 = 90°-<A-<HAB=<C, wu
Touku By, D m E nexar Ha onHoON mpsMmomn. Yroj
B,DE PaBen nmu6o 0°, mu6o 180°.



Ne4,
[TOCKONBKY TIPOCTBIE 4YHCJA OTJIMYAKOTCI Ha 4,
CYIIECTBYET Takoe Y, 4TO IIEPBOE IPOCTOE YHCIO —
Y-2, BTopoe — Y+2. Torja ux npou3BeJicHUE paBHO
Y?-4=x. [TOCKONBKY BBIIIMCAHO HE MEHee 2
JBY3HAUHBIX YHCEJ, IIPOCThIE YUCIIAa MHOTO OOJIbIIE
2, T.€ Y? — HeuérHOoe. BO3MOXKHbBIE TOCIEIHUE
uubpel — 1, 9, 5. Eciu Y? 3akanumBaerca Ha 1, X
3aKaH4YMBaeTCs Ha 7/, mnporuBopeuue. Ecuum Y?
3aKaHYMBAECTCS Ha 9, X 3aKkaH4YMBaeTCS Ha S5, TOrnAa
OJIHO M3 MPOCTHIX YUCEN PaBHO 5, a Apyroe — au6o 9,
1000 1, nmporuBopeune. Toraa nociaeanss nudppa Y?
— 5, mocuegHsss mudppa X paBHa 1. Otcroma
nocjeaHue HUu@pbl IPOCTHIX Yucel — 3 U 7.
Hanném mnpeanocinennoro 1mudpy X. Ilockombky
oCHCAHSAS Ludpa 4 paBHA S5, ONPEANOCHCIHAS —
100 2, nubo 7. 3HAYUT MOCIEAHUE 2 HMUPPBI X —
anoo 21, muo6o 71. 71 He MoXkeT OBITb, 3HAUHUT
nociennss mudpa X — 21.
Yucna 192021,
18192021,
161718192021,
15161718192021,
131415161718192021,
12131415161718192021,



101112131415161718192021 w©He mnoaxoasdr, T.K.
neasTces Ha 3, a 3X/<<X

Yuciao 1415161718192021 ©He OOOIXOOUT TIIO
YCJIOBHIO.

Uuncno 1718192021 mexmntesa Ha 7, a 7x3<7x11<<X
Yucmo 1112131415161718192021 He moaxoauT, T.K.
aeaurcs Ha 11 (o mpu3HAKy OCIMMOCTH), a
11x7<<x

2021 = 43%x477, moaXoIuT.

Otser: 2021



[
Jlokaxxem METOJ0M MaTeMaTUYe€CKOW MHIYKIIHH,
YTO IOJIB3YSACh TOJIBKO MOHETAMH 3 U 5 MbI MOXKEM
HaOpaTh J00YI0 CyMMY, HAUHHAs C 8.
baza: 8=3+5.
[lepexon: mycTtb MBI HaOpamu cymmy P, y Hac K
MOHET JJOCTOMHCTBOM 3 ¥ M MOHET JOCTOWHCTBOM J.
Ecimn m#0, To 3aMeHUB MOHETY 5 Ha JBE MOHETHI 3,
TO CyMMa CTaHeT paBHa P-5+6 = p+1.
Eciit m=0, To 3ameHHnB 3 MOHETHI 3 HAa 2 MOHETHI 5,
MBI IMOJIy4YuM cyMmy P-9+10 = p+1. /lokazaHo.
3HAYUT, Mbl MOXKEM IOJY4YUTh JIOOYyI0 CyMMY,
OOJIbITYI0 7. 7 MBI HE CMOXXEM IIOJIYUYUTh, IOTOMY
4TO MOHETHI 3'5 >7 IPU HATYPAIbHBIX MOKA3aTENsX,
a KOMOMHHUPYS MOHETHI 3 U 5. Mbl MOKEM MaKCHUMyM
MOJIY4YUTh CYMMBI 3, 5, 6=3+3, 8=3+5 u nasee.

OtBeT: 7 MMacTpoB.



