1.

Oaumnuaga mkoapbHukoB CII6I'Y mo maremaTtuke.

BakJsrounTtenbHbrii atan. 2020/2021 yuyebusiii rox. 10 — 11 kJaccsl.

B mekoropeix kiaerkax mosgocku 1 x 2100 mocraBieHo mo omHON dunike. B Kaykayio u3 MyCTHIX
KJIETOK 3aIIMCBIBAETCS YHCJIO, PABHOE MOJIYJII0 PA3HOCTH KOJIMYECTBA (DUITIEK CJIeBa U CIIPaBa OT TOit
KJieTku. VI3BecTHO, 4TO BCe 3alMCaHHble YUC/Ia Pa3InydHbl U OTJIUYHBI OT Hy/d. Kakoe HamMeHnbIee

KOJIMYeCTBO CbI/H_HeK MOXKeT OBITD pacCTaBJICHO B KJIETKAX !

[Tonoxxurenbable Yncaa a,b, ¢ TakoBbl, 4TO a + b 4 ¢ = 3. HaiiinTe MUHNMaJIbHOE 3HAYEHIE BBIPA-

ZKCHIA 3 3 3 3 3 3
a’+b b° + ¢ c+a

:8ab+9—02+8bc+9—a2+80a+9—62'

Jwnaronasu Brmcanaoro derbipexyrosbanka A BC' D nepecekarorcs B Touke O. [Tycts K u L — Toukn
Iepecevenns OMMCcaHHoOl OKpyzKHOCTH Tpeyroybauka AOB ¢ npaymbivu AD u BC' cOOTBETCTBEHHO.
Haiiaure oraomenne OK : OL, ecin ussectho, uro ZBCA = ZBDC.

Ha nocke nammcano wuciao 12320. Ilera npurmcan k wemy cupasa 10n + 1 Tpoek, rjie n — HeOT-
puIaTeIbHOe IeJIoe 9rucjIo. Bacs moymMast, 9To 9TO YeTBepUYHAas 3alliCh HATYPAJIBLHOTO JHCIa T, 1
PA3JIOKUIT T HA TPOCThie MHOKHUTETN. OKA3a/I10Ch, 9TO CPeJIu HUX POBHO JBa pa3audHbIX. [Ipu Kakux

7, 3TO BO3MOZKHO?

B crpane Jlumonnu B oOpallleHUU KCIIOJIB3YIOTCSI MOHETHI JTOCTOMHCTBOM 6m + 1, 6n + 4, 6n + 7 n
6n + 10 nmmacTpos, rjie n — HATypaJbHOe 9uca0. ZKUTeIb cTpaHbl 3alie/l B OaHK, He UMed Ipu cede

HaJIMIHBIX JeHer. Kakyio HauboIbIyo cyMMy eMy He CMOT'YT BbIIAThH B Oanke?
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3apava 1

3akpacum KNeTkKn, B KOTOPbIX CTOAT (MUIIKW B YEPHbIN LBET,
ocTanbHble B 6enbin. 3aMeTuM, 4YTO HeT AOBYX OenblX KIETOK,
CTOSILLMX PAOOM, MHA4Ye B HAX 3anucaHbl paBHble Yncna.

[MycTb noctaBneHO n uwek. [locMoTpuMm, Kakue 4ymcna MoryT
ObITb HanMcaHbl B 6enbix Knetkax. [TokaXkem, 4To BCe OHU OOHOW
YETHOCTU: OENCTBUTENBHO, NYCTb B HEKOW BEM0N KNETKE HanncaHo
uncno t =1 - rroe | u r - konnyecTea uwlek cnesBa OT Hee U”
crpaBa COOTBETCTBEHHO. Torga l + r = n, a TakXXe 3aMeTUM, YTO |+r
n l-r - yucna ogHoOM YeTHOCTWU. Torga B KaXXOou KNeTke YeTHOCTb
HanncaHHOro 4yucna coBrnagaeT C YeTHOCTb n. YUTo ©”
TpeboBanocb. Torga MoryT 6bITb HanucaHbl k He 6onee n/2 ynucen
npu n 4eTHoM 1 (N+1)/2 npu n HeYyeTHOM. (¥)

XOTUM HanTU MUHUMYM QPuUIeK => XOTUM MaKCumMasibHOe
KO/INYECTBO HanMMCcaHHbIX Yncen => ux éyaeTt poBHO Kak B (*)

Torpa n + K - Bcero KJieTok.
1) npn 4yeTHOM n:

2100 <=n+ k<=n+n/2 =3n/2;
1400 <= n;

2) PN HEYETHOM N

2100 <=n + k<=n + (n+1)/2 = (3n+1)/2;
4200 <=3n + 1;
1400 - 1/3 <=n;

Tak Kak n yenoe 1o n >= 1400. - oLleHKa.
lMpumep Ha n = 1400:

[MepBble 1400 kneTokK - 4epepyrowmeca 6enble U 4YepHble Mo
opgHon. OcTtanbHble 700 - 4yepHble. Torga (OUWIEK - CKOJIbKO U
yepHbIX, TO ecTb 1400. A B 6enbix KNeTkax HannucaHbl Yncna:

[MpoHymMepyem 6enble KMETKM cnesBa Hanpaso, HaymHas ¢ 1,
3akaHdmBaa 700. Torga B HUX Hanumcanbl 4ducna 1400, 1398,


moonstyle
Штамп


1396, .... . B i-Ton knetke HanucaHo 4yucno 1400-2(i - 1) = 1402 -
2i. Mpni=1, 2,3, .... 700 Bce Takne uncna - 1400, 1398, ...., 2 -
pas3nnyHble HaTypasibHble HEHYNEBbIE Yncna. YTo u TpeboBanoce.

OTtBeT: 1400.
3apaya 3

Mo ycnosuto yeTbipexyronbHk ABCD - BincaHHbin, =>
+.BCA = BDA. Yrnbel :AOD n .BOC paBHbl Kak BepTUKasbHbIE.

Torpa paccmoTtpum yron KAO. o Teopeme O BHeELWHEM yrne
nnméo oH, Nnbo ero cmexHbin paseH AADO + AOD. B niobom 13

3TUX OBYX CIy4aes:
sin(.KAQ) = sin(.ADO + -AOD);

AHanornyHo paccmotpum yron LBO. o Teopeme 0 BHelwHeM

yrne nnbo oH, MMbo ero cMe>XHbl paBeH
.BCO + .BOC. B ntobom ns atux gsyx cny4vaes:

sin(.LBO) = sin(.BCO + .BOC);

3ameTum Tenepb, 4to oTpe3kn OK m OL - xopgbl ogHown
OKPY>XHOCTN N oTpe3ok OK BugeH M3 BepwnHbl A nog yriiom
<KAOQO, a otpesok OL BuageH n3 sepwuHbl B nog yrnom -LBO. lNo

TeopeMe CUHYCOB:

OK = 2*R*sin(.KAO)
OL = 2*R*sin(.LBO)

[oe R - pagnyc OKPY>XHOCTWU OMMUCaHHOW OKOJIO TPeyrosibHuUKa
ABO. Tak kak:

sin(.KAQO) = sin(:ADO + AOD) = sin(.BCO + BOC) = sin(.LBO)
(Yrnel .AOD n .BOC paBHbl - cm Bbiwe, -:BCO = :BCA = .BDA =
+ADOQO), a pagnyc oguH n 1ot Xe, To OK = OL. Torga oteeT: 1

OTtBeT: 1



3apava 4
OtBeT: n = 0.
PelwweHune:

MpencrtaBuM X B AECATUYHOW CUCTEME CUYUCEHUS (NepeBenem ns
4yeTBEPUYHOW):

x=3"(1+4+4"2 + .... + 47(10n)) + 2*47N10n+2) + 3*47N10n+3) +
+ 2*4MN10n+4) + 4M10n+5) =3 (1 +4 + 472 + .... + 4710n + 5)) -
- 2°47M10Nn+5) - 47(10n+4) - 47M10n+2) - 3 * 47M10n+1) =

[Mpeobpadyem nepBoe cnaraemoe no dopmyne CYyMMbl
reoOMeTpPUYECKON NMPOrpeccun:

= 3* (47M(10Nn+6) - 1) / 3 - 2*4A(10n+5) - 47 (10n+4) - 47A(10n+2) - 3 *
4N10n+1) =

= AA10N+1)* (2*4A4-64-4-3)-1=
= 4A10N+1) * (441)-1=2A(20n + 1) *21 A2 -1 =

Packpoem no popmyne paszHOCTN KBagpaToB
=(2M10n+1) *21 - 1) (2A(10n+1) * 21 + 1)

To eCcTb y uMcna X MOLLHOCTb MHOXECTBa NPOCTbIX AenuTenen 2,
a TakXXe X NPeAcTaBnseTcs Kak :

(2A(10n+1) * 21 - 1) (2A(10n+1) * 21 + 1)

3ameTnM, 4To 06e CKOBKN - HEeYEeTHblE Yncna, oTAn4aroLmecs Ha
2, 3HAYUT OHM B3AUMHOMPOCTblI U HEe UMEIT ObLNX OenuTenen.
Takke oHu oba 6onblie eguHUubl, TaK 4YTO eOVHCTBEHHbIN
BO3MOXXHbIV BapuaHT - korga oba 3Ty yncna - CTeneHn pasnnyHblxX
NPOCTbIX (MOXET BbITb N NEPBLIE CTEMEHW).

3ameTum, 4yto n = 0 nogxoauT: X = 41 * 43.

Tenepb nycTb N > 0:



[MpBenem Lenoyky cpaBHEHUW No moaynto. B cuny ocobeHHOCTH
npoBefeHNsa onuMmnuagbl 0603HayMM 3a =~ 3HaK CpaBHEHUSI MO
Moayno 41.

2N10n+1) * 21 -1=42*2M0)An-1=1024 *n-1=40"n-1=
~ (-1)An - 1. To ecTb Npu 4YeTHOM N nepBas ckobka KpaTHa 41.
[Nokaxkem, UTO OHa He ABNAeTcs To4YHOW cTeneHbto 41 1 otcroaa
nocnenyet, 4YTo y Hee ByoeT BTOPOW NPOCTOW AenuTenb, a TPeTUI
NPOCTON - W3 BTOPOMN CKOOKN, TakK KaK MHOXWUTENu
B3aVIMHOMPOCTLI.

rlyCTb ABNAETCHA, TOraa.

2M10n+1) * 21 = 41”1 + 1. Npn n > 0 neBada 4acTb KpaTtHa 4, a
npasas no mMoaynto 4 gaet ocTaTok 2. => TaKOoro He MOXET BbITb.

Ternepb paccMOTpUM cnydanm HeYeTHOro n. AHanormyHo BTOpas
ckobka no mopgysnto 41:

2MNA0N+1)* 21 +1 =42 2M0)An+1=1024 " "n+1 =

40An + 1= (-1)An + 1. Torma npu HEYETHOM nh BTOpasi cCKobka
KpatHa 41. OHa, o4yeBnaHo, Gonblie 41. lMokaxem, 4YTO OHa He
saBNgeTcs To4HOW cTteneHbto 41. OT NPOTUBHOIO: NMYCTb ABNSIETCS,
Torga:

2A(10n+1) * 21 = 41/t - 1

Torgpa npaBass 4acTb paBeHCTBaA KpaTHa 5, a nesas HeT.
[MpoTmnBOpeEeUne.

Takm 06pa3omM 3TO BO3MOXKHO TOSbKO npu n = O;

OtBeT: n = 0.



3apaya 2
OTtBeT: 3/8
PelwweHune:

Jlerko BnaeTb, YTO YKa3aHHbIN MUHUMYM OOCTUraeTcs npu
a=b=c=1

OueHUM CHU3Y:

PaccmoTpum nepBoe cnaraemoe

(@"3 + bA3) / (8ab + 9 - c/2)

[No HepaBeHCTBY O cpefHEM CTENEHHOM:
(@”"3+b73)/3)~r(1/3)>=(a+b)/2
OTcloga cnefnyert, 4uTo

a3 +b"3>=(a+b)r3/4=3-¢c)N3/4
3ameTum HepaBeHcTBO Kown:
1=(@+b+c)/3>=(abc)1/3);

1 >= abc;

1/c >= ab;

Torpa oueHVM nepBoe cnaraeMoe CHMU3Y:

(@"3 + bA3)/(Bab + 9 - cN2) >= (3-c) A 3/4(8/c + 9 -cN2) =
=c(3-c)N3/4(8 +9c - cN3)

3aBegemM yHKLMIO OOHON NEPEMEHHON:
f(x) = x(8 - X)A3 / 4(8 +9x - x"3)

f(1) = 1/8
P() = -7/64



Torga 3amMeTuM, 4YTO WUCXOOHbIE cllaraemMbleé MOXHO OLEHUTb
KacaTenbHon pyHKuun f(X) B Touke 1:

I(X) =-7/64(x - 1) + 1/8
Torpa ncxogHoe BblpakeHne >=-7/64(a + b + ¢ - 3) + 3/8 = 3/8

Y10 n TpeboBanocs.

Tenepb NOYEMY MOXXHO OLEHUTb KacaTeslbHOW:

[loka>kem HepaBEHCTBO:

f(x) >= I(x) Ha uHTepsane (0;3)

X8 - x)A3/4(8 +9x - xA3) >= -7/64(x - 1) + 1/8;

[MpoBepUTbL €ro He cocTaBndeT Tpyda: pPacCKpbiB CKOOKM W
NnepeHecsa BCe B JIEBYKO 4YacCTb MOSyYMM MHOroysieH 4 cTeneHu, y
KOTOPOro X = 1 - KOpeHb 2 KpaTHOCTN, a OCTaBLINNCH MHOXUTENb
BTOPOW CTENEHN UMETb OTPULATENBHbIN CTapLWnUn KO3 MOUUNEHT 1

oTpuuaTesnbHbI ANCKPUMUHAHT. YTo 1 TpeboBanocs.

OTtBerT: 3/8.



