Oaumnuaga mkoapbHukoB CII6I'Y mo maremaTtuke.

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

Harypasibabie ancita or 1 1o 2021 3anmcanbl B psiJi B HEKOTOPOM 1opsike. OKa3aoch, 9To y JIIo00ro
YHCJIa €ro JIEBBIH U ero MpaBblii cOCeT UMEIOT Pa3HYI0 YeTHOCTh. Kakoe Iuc/io MOXKeT ObITh Ha TIEPBOM

mecre?

IIpu a,b,c > 0 HaiijuTe MaKCHMAIbHOE 3HAYCHHUE BHIPAZKEHNUSI
_ a4+ b+
~ (a+b+c)3 — 26abc’

OKpy?KHOCTH W1 ¥ Wy TIEPECEKAIOTCSI B TOUKaxX A n B, a OKPYKHOCTD ¢ IIeHTPOM B Touke () 0XBaTHIBAET
OKPY?KHOCTH Wi U Wsy, Kacasch uX B Toukax C' u D coorBercrBenHo. Okazasoch, aro Toukun A, C' n

D nexar na oauoit npsamoit. Haiture yron ABO.

[lerst Hammca Ha JOCKe MOJAPS/L N JIBY3HAYHBIX BOCBMEPUUHBIX duces (n > 2), obpasyomux apud-
MEeTHYEeCKYyIO IPOI'PECCHIO ¢ pas3HoCcThbio —8&. Baca momymasi, 9To 3TO BOCBMEPHYHAs 3alliCh HaTYy-
PaJIBHOTO YUCIA X, W PA3JIOKWI & Ha MpocTble MHOKHUTE . OKa3a/10Ch, 9TO WX BCErO JIBA, U OHU

Pa3/IMdatoTCd Ha 6. Yro mammcano Ha ,ZLOCKG?

B crpane Jlumonnu B oOpallleHUU KCIIOIb3YIOTCS MOHETHI JOCTOMHCTBOM 3n — 1, 6n + 1, 6n 4+ 4 n
6n + 7 macTpoB, IJe n — HaTypaJjbHoe uucio. ZKurenb cTpaHbl 3aies B OaHK, He UMes Ipu cede

HaJIMIHBIX JeHer. Kakyto HanboIbIyI0 CyMMy eMy He CMOT'YT BbIIATh B OaHKe?



1 2 3 4 5 Cymma

15 20 20 0 0 95

3apaua 2.

[loKakem HepaBeHCTBO:
(a+b+c)*3-26abc>=1/3(a”3+b”3+c/3)
Packpoem ckobKM B N1€BOI YaCT HEPABEHCTBA:

ar3+b~A3+cM3+3a72b+3b”r2a+3a”2¢c+3c2a+3b M 2c+3c 2b+6abc-26abec>=1/3(a*3+b”3+c”3)
2/3(a*3+b"3+c”3)+3a”2b+3b”2a+3aM2c+3cM2a+3b 2¢c+3¢cM2b>=20abc

Yucna NonoxuTeNbHbIE, MOSTOMY MOMKHO 3aMmMcaTb HEPABEHCTBA O CPEAHMUX:
a”3+b3+c”3>=33/(abc)”3=3abc

a’2b+bA2c+cr2a>=33%/(abc)3=3abc

bA2a+cr2b+ar2c>=33/(abc)”3=3abc

CNoXMM NepBoe HEPABEHCTBO, YMHOMXKEHHOE Ha 2/3, CO BTOPbIM Y TPETbUM, YMHOXKEHHbBIMU Ha 3:
2/3(a*3+b”3+c*3)+3a”2b+3b"2a+3aM2¢c+3c 2a+3b*2c+3cM2b>=2/3*3abc+3*3abc+3*3abc=20abc
Monyunnm, 4to UCXoAHOE HepaBeHCTBO BepHO ((a+b+c)*3-26abc>=1/3(a”r3+b”3+c”3)).

Torpa A=(a*3+b”3+c”3)/((a+b+c)*3-26abc)<=1/(1/3)=3 (nonyyaem 3To KakK pa3 U3 HepaBeHCTBa,
KOTOpoOe [l0Ka3anun)

Mpumep, NOKa3bIBaOLWMIA, YTO 3 4OCTUTALTCA:

a=b=c=1
A=3/1=3

OrtBer: 3.
3apaua 3.
O603Haunm 3a O1 1 O2 LeHTpbl NepBO U BTOPOMN OKPYKHOCTM COOTBETCTBEHHO.

Mbl 3HaeMm, YTO, eCNN OKPYKHOCTU KAcatoTCA, TO UX LEHTPbI M TOYKA KacaHMA ieXKaT Ha O4HON NPAMON.
To ecTb Ha ogHoM npamoit nexat Todkm O, 01 u C, a Takke O, 02 n D.

O603HayeHne: <ABC — yron ABC.

<DCO=<CDO (TaK Kak CDO paBHobeapeHHbIl), <ACO1 (oH e <DCO Tak Kak C,D,A n C,0,01 nexart Ha
oaHol npamoii) = <CAO1 (Tak kak CAO1 paBHobeapeHHbIn) , <ADO2 (oH e <CDO Tak Kak C,D,A u
D,0,02 neskat Ha ogHo npsamoit) = <DAO2 (Tak Kak DAO2 paBHOo6eapeHHbIi). To ecTb
<CAO1=<AC01=<AD02=<DA02=x.

Toraa <COD (oH e <01002) =180-2x n 01A02=180-2x. TpeyronbHnkn AO102 n BO102 paBHbI no
Tpem cTtopoHam. 3HaunT <01B02=<01A02=180-2x. Torga 4YeTbipexyronbHMK O1BOO2 BNNCAHHbIN U
yrnabl 02010 n 02BO paBHbi(1).

Takxke <DAO2=<ACO1 (oH ke <DCO) => AO2 napannenbHa CO => <02010=<A0201, KoTopbli1 B CBOIO
ouyepeab paBeH <B0O201 (13 paBeHcTBa TpeyronbHMKoB AO102 1 BO102)(2).

<ABO=<AB02+<02B0O=<AB02+<02010 (13 (1))= <ABO2+<B0201 (13 (2)).

3ameTtum, uto AB nepneHankynsapHo 0102 (TaK Kak AB — paa. ocb, a 0102 — nMHUA LEHTPOB).
O603Haunm 3a K Touky nepecevenuns AB n 0102. Toraa <ABO2=<KB02, <B0O201=<BO2K =>
<ABO=<AB02+<B0201=<KB0O2+<B02K=180-<02KB=180-90=90.


moonstyle
Штамп


OrBeT: 90.
3apava 1.

PaccmoTpmm Kakoe-HMbyab YeTHoe yncao. MNycTb cnpasa OT HEro CTOMT HeYeTHOe, a CeBa YeTHoe (To
ectb ...4Y4YH...). Toraa cnesa oT 1€BOrO YETHOIO AOXKHO CTOATb HEYETHOE, a CNpaBa OT NPaBoro
He4yeTHoro — HevyeTHoe (To ecTb ...HYYHH...). lanee cnesa OT 1€BOro HEYETHOTO [O/I}KHO CTOATb
HeYyeTHOe, a crpasa OT NPaBOro HeYyeTHoro — YyetHoe (To ectb ...HHYYHHMY...). PackpyumnBas nanee aty
LLernoyYKy, noay4yaem, 4To NPOUCXoauUT YyepeaoBaHNE — BaA YETHbIX, ABa HEYETHbIX, ABa YETHbIX U T.A4. (B
Hayane/ B KOHLE MOXKEeT CTOATb TONIbKO OHO YeTHoe/HeyeTHoe).

1) MycTb Ha NepBOM MeCTe CTOMT YeTHoe Yncno. Toraa Haula uenoyka umeet sna Y4HHYYHH.. .Y4YHHY
nnn YHHYYHHYY...HHYY v B Helh 1011 yeTHbIX umcen n 1010 HeuveTHbIX. OgHaKo cpeau umcen 1...2021
1011 He4veTHbIX Yncen n 1010 YeTHbIX. 3HAYUT 3TO HEBO3MOXKHO.

2) Ecnv Ha nepBOM MeCTe CTOMT HeYeTHoe Yncio, To Lenodyka numeet sng HHYYHHYY...HHYYH nan
HYYHHYYHH...YYHH v B Heit 1011 HeyeTHbIX Yncen n 1010 yeTHbIX. MOHATHO, YTO HEBAXHO C KaKoro
MMEHHO HEYETHOrO YNC/1a HaYMHAETCA LenoYKa.

OTBeT: N11060e HeueTHoe Ynco.
3apaua 4.
O603HayeHusn: xy..z —umncno, x*y ..*z — nponsseaeHne yncen.

MycTb ouepenHoe MeTMHO YKUCO 3TO Xy, TOrAa caeayoee uncno byaet (x-1)y, NOCKONbKY MX PasHOCTb B
OEeCATUYHOM CUCTEME CUMCIEHUS A0MKHA ObiTb 8 (TO ecTb 10 B BOCbMeEPUYHOM). 3HauuT MeTa Hanucan Ha
OO0CKe KaKyl-TO NOACTPOKY CTPOKKU 7y6y5y4y3y2yly (Mpuuem noacTpoka HaunmHaeTes ¢ umbpbl 1
3aKaH4YuMBaeTcsA cMMBOJIOM Y. Hanpumep, 6y5y4y.), rae y — Kakaa-To umndpa ot 0 ao 7.

MycTtb MNeTa 3anuncan ctpoky my(m-1)y...(m-n+1)y=M. Toraa BacnHo yncno x pasHo y+8*(m-
n+1)+872*y+873*(m-n+2)+824*y+...+8"(2n-1)*m u paBHo p1*(pl+6), rae pl v (p1+6) — npocTblie YMcna.

3ameTum, 4TO y COBMAZAET C OCTAaTKOM YMCAA X NPU AeneHumn Ha 8. [TOCMOTPUM, KaKne OCTaTKN MOXKeT
nasatb p1*(p1+6) npu AeneHnmn Ha 8 Npu ycnoBuUK, YTo 06a 3TN YMcna NPocTbie. ITo ocTaTkM 3 1 7.
3HauunT y — 3To imbo 3, nmbo 7.

3ameTum, YTo y+8*(m-n+1) AaeT Takow XKe OCTaToK Npu AefleHUn Ha 16, Kak 1 yncno x. NMocmoTtpum,
KaKue oCTaTKM MOMKeT AaBaTb pl*(pl1+6) npu aeneHnn Ha 16 npu ycnosumn, uto o6a 3T Yncna NpocTble.
910 octatkm 11 n 7. Ecav B3ATb y=3 U m-n+1 YeTHbIM, TO NOAYYNTCA OCTATOK 3, @ €C/IN HeveTHbIm, To 11
=> ecnum y=3, To m-n+1 HeueTHo. Ecn B3ATb y=7 1 m-n+1 HeYeTHbIM, TO NONYYMUTCA OCTaTOK 15, a ecim
YeTHbIM, TO 7 => ecaun y=7, TO m-n+1 4yeTHoO.

Tenepb NOCMOTPUM, KaKMe OCTaTKM MOXKET AaBaTb Yymcao pl*(pl+6) npu geneHmm Ha 7. ITo oCcTaTKK
0,2,5 1 6. C gpyroi CTOPOHbI YAC/IO NO MOAYH0 7 CPaBHUMO CO CBOEM CyMMOM LMdp B BOCbMEPUYHOM
cucTeme CYMUCAEHMA, TO eCTb B IAHHOM C/lydae ¢ cymmon m+y+m-1+y...+m-n+1+y=m*n+y*n-n*(n-
1)/2=A.

TaKKe 3aMeTMM, YTO YNCNO CPAaBHUMO MO MOAYH 3 CO CBOEW 3HAKoMNepemMeHHOW CyMmoi undp B
BOCbMEPUYHOW CUCTEME CYMUCAEHMA, TO €CTb B laHHOM cydae y-(m-n+1)+y-(m-n+2)..4y-m=n*y-
m*n+n*(n-1)/2=B. p1*(p1+6) MoXeT AasaTb MO MOAY/0 3 TO/IbKO OCTaTOK 1.

1)y=3
a) m-n+1=1

n=2: A=4+6-1=9, B=6-4+1=3 paet octatok 0 no moaynto 3. He noaxoaur.



n=3: A=9+9-3=15 pgaet octaTtok 1 no moaynto 7. He nogxoaur.

n=4: A=16+12-6=22 paeT octaToK 1 no moaynto 7. He nogxoaur.

n=5: A=25+15-10=30, B=15-25+10=0 gaet octatok 0 no moaynto 3. He nogxogur.
n=6: A=36+18+15=39 gaet octatok 4 no moaynto 7. He noaxoaut.

n=7: A=49+21-21=49, B=21-49+21=-7 paeTt ocTaTtoK 2 no moaynto 3. He nogxoaur.
6)m-n+1=3

n=2: A=8+6-1=13, B=6-8+1=-1 gaet octatok 2 no moaynto 3. He noaxoaut.

n=3: A=15+9-3=21, B=9-15+3=-3 pgaet octatok 0 no moaynto 3. He noaxoaut.

n=4: A=24+12-6=30, B=12-24+6=-6 gaet octaTtoK 0 no mogynto 3. He noaxoaur.
n=5: A=35+15-10=40, B=15-35+40=20 pgaeT octaToK 4 no moaynto 7. He nogxoamr.
B)m-n+1=5

n=2: A=12+6-1=17 paet octaTtoK 3 no moaynto 7. He nogxoaur.

n=3: A=21+9-3=27, B=9-21+3=-9 pgaet octatok 0 no moaynto 3. He nogxoaut.
3HauuT y=7:

a)m-n+1=2

n=2: A=6+14-1=19, B=14-6+1=9 pgaet octaToK 0 no mogynto 3. He noaxoamt.

n=3: A=12+21-3=30, B=21-12+3=12 paet octaToK 0 no moaynto 3. He nogxoamT.
n=4: A=20+28-6=42, B=28-20+6=14 paeT ocTtaToK 2 no moaynto 3. He nogxoamr.
n=5: A=30+35-10=55, B=35-30+10=15 pgaet octatoK 0 no moaynto 3. He noaxoamt.
n=6: A=42+42-15=69, B=42-42+15=15 paet octatoK 0 no moaynto 3. He noaxoamt.
6)





