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?
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3anaua 1

[locuntaem o0111€€ KOJTMYECTBO BBHIMMCAHHBIX yncen. Mx 6yner 2021 -1+ 1=
2021. 3 vux 1010 uetnsie u 1011 HeueTHBIE. PaCCMOTpPUM HECKOJIBKO CIYyYacB:

Ecnu nepBoe uncio yeTHoe:

1) Ecnu mociie 4eTHOro 4Kciia CTOUT YETHOE YUCIIO0, TO YKHCJIa BRICTPAUBAIOTCS B
TaKOU psIA:

YYHHYYHHYYHH...,

TO €CTh UAYT «4eTBepkaMm». Ho uncio 2021 cpaBHuMmo ¢ 1 o monynio 4,
[IO3TOMY TOCJIEIHEE YHUCIIO B PsiAy OyAET YeTHOE:

YYHHYYHHYYHH... Y4YHHY

2021 - 1)/2 = 1010, yto gBIgEeTCS YETHBIM YuciIoM, modrtomy nap HH u UY
5 b
paBHOE KoJI-BO. HO 0TCI0/1a BUJTHO, YTO YETHBIX YUCEN OOJIbIIIE, YeM HEUETHBIX,
YTO HEBO3MOYKHO. 3HAYUT 3TOT CIIy4aid HEBO3MOXKEH.

2) Ecnu mocne 4eTHOro uyucia CTOUT HEYETHOE quncCiIo, TO pAanq 6y,I[€T BBITTIAACTD
TaK:

YHHYYHHYYHH...,

u Tak kak 2021 cpaBaHEMO ¢ 1 110 Moaysto 4, TO psill Oy/IeT OKaHYUBATHCS HA
yerBepky HHYY:

YHHYYHHYYHH... HHYY

Ho mbI onisiTh mosTydaem, 4To YeTHBIX 4rcen Oounbine. [IpotuBopeune. DTOT cirydait
TOXE HEBO3MOKEH.

Takum 006pa3oM Ha MEPBOM MECTE HE MOXKET UATH YETHOE YHUCIIO.

Ecnu e nepBoe 4uciao HEeYeTHOE:

1) Ecnu mociie Hero CTOMT HEYETHOE YHCIIO:

HHYYHHYYHHYUY...,

Tak kaK 2021 cpaBHumoO ¢ 1 o Mmoaystro 4, TO MOCIIEAHEE YUCIIO HEYETHOE:
HHYYHHYYHHYY.. HHYYH

TakuMm 00pa3oM HEUYETHBIX YKces Ha 1 OOJIbIle, YeM YETHBIX, YTO yIOBJICTBOPSET
YCJIOBHUIO 3aJIa4H.


moonstyle
Штамп


2) Ecnu BTOPBIM CTOUT YETHOE YHCIIO:

HYYHHYYHHYHY...,

10 TEM K€ CaMbIM COOOpakeHUsIM Tociie psii KoHuaercs Ha yetBepky UHHH:
HYYHHYYHHYY...YYHH,

U 3]1€Ch TOKE BUJIHO, YTO HEUYETHBIX HA 1 unciio Oonblie.

Takum O6p830M MCPBbIM YUCJIIOM MOKCT OBITh TOJIBKO HEUETHOE quciio, TO €CThb

{1,3,5,...,2k-1, .., 2019, 2021}.

OTBeT: Ha MMEPBOM MCCTC MOKCT OBITH TOJBKO HEUETHOE YHCIIO.

3agaua 2
4 al+ b3+ ¢3
"~ (a+b+c)3— 26abc

Tak kak a, b, c > 0, To MBI MOKEM TIOJIL30BaTHCS HEpaBeHCTBOM KoIu 0 cpeiHuX.
Torpa:

a+b+c=3Vabc
(a+b+c)®=27abc
(a+ b+ c)®— 26abc = 27abc — 26abc = abc

ad+ b3+ ¢3 a? b2 c?
TormmA< ———=— 4+ —+4+—
abc bc ac ab

[To HEepaBeHCTBY O cpeHeM apu(METUYECKOM U CPETHEM TapMOHUYECKOM:

a’? b2 c2< 9
E_I_E_l_@_bc ac = ab
a2tttz

3HaMeHaTeIb OLICHUTCA KaK:

Torz:a CaMO BBIPAXXCHHUC OLCHUTCA KaK:
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bc b
a2+b2+ -z

To ecTh MBI MOJIYUYHJIM OCIIOYKY PaBHOCHUJIBHBIX IIEPCXOA0B!

ab

a3+ b3+ 3 < a3+ b3+ ¢3 a? b%2 2 9
ac
b2tz

— <2_ —3
" (a+b+c)3-26abc — abc bc ac  ab — b_2+ — 3

3HauuT HambOoJblIee 3HaYeHue A paBHO 3, U JOCTUraeTcs 3TO 3HAUYCHHE MPU A =
b=c

OtsBer: 3.

3agaua 3

[Tponnum CB u DB 5o nepeceuenus ¢
OoJbiel OKpyKHOCTBIO. [lomydanm

touku K 1 L cOOTBETCTBEHHO.

HpOBG,ZIGM KaCaTCJIbHBIC K OKPYIKHO-

ctim B Toukax C um D. Torma yron
Mexy kacarenbHor 1 AC OyneT paBeH

nosioBuHe ayru CD, Tak kak A, Cu D

JIe’)KaT HAa OTHOM mpsiMou. Tak ke yrou

Mexay kacarenbHoi 1 AD Oyner paBeH

nonioBuae nyru CD. Temepp paccMOTpUM 3TOT yroil OTHOCHUTEIHHO MAaJCHBKUX
OKpYKHOCTEH. YT01 MeXKy KacarelbHOU U Xxopaoid AC B MaJe€HbKOW OKPYKHOCTH
Oynet paBen mosioBuHe nyru AC, to ecth yriy ABC. AHaNOrHYHO yrojl MEXIy
kacarensHOM 1 AD Oyznet paBen yrimy ABD.

B Gompmioit oxkpyxkunocti Ha ayry CD omupatorcs yraet CLD u CKD. To ecTh B
utore: yr. CLD = yr. ABB = yr. DKC = yr. ABC. U3 astoro crnenyer, uro CL
napamensHa AB, u DK mapamnensna AB. 3naunt CL mapamnensna DK, To ectpb
BricanHbIi yeThipexyronbHuK CLKD ects Ha camom nene tpanernus. Ho pa3 ona
BIMCaHHAsA, TO 3TO O3HAYAET, YTO OHA paBHOOOKas. Torna y Hac ecth npsimas AB
napajuielibHasi OCHOBAHMSIM Tpareluy, U MpoXoAsiias 4epe3 TOUKY MepeceueHUs
IyaroHajge sToi Tpamenuu. Ho Tak kak Tpamernus paBHOOOKasi, TO CepeaMHHBIN



NIEPIEHINKYJIAP K OCHOBAaHHUAM TOXKE IIPOWAET 4Yepe3 TOUKY IEPECEUCHHUs
nuaronaneui, To ectb B. Ho Touka O ecTh HEHTp ONMCaHHOM OKPY>KHOCTH Hallen
Tpamneuuu, 1 JISKUT Ha CEpEeIMHHOM NeprneHaukyispe. 3Hauut yron ABO pasen
90 rpagycoB, Tak Kak CEpeIMHHBIN NEPIEHANKYJIISAP MEPICHANKYIISpeH U AB, Benb
AB napajienbHa OCHOBaHUSIM.

Otset: yr. ABO pasen 90 rpanycos.

3anaua 4

Uucno -8 B BoceMepuuHOM cucteme 310 -10. To ecTh ecim Ha gocke OBLIO
3anucano yucio AB, to cneayromee 0yaet (A-1)B. To ecTh Ha TOCKe HAMCaHO
YHCIIO:

AB(A-1)B(A-2)B...(A-n+1)B, Tak kak Bcero 3anucano n yucen. (4, B < 7)
[lepenuimeM 3T0 YKUCIIO B ACCATUYHOMN 3aITACH:

(B+B-8%+ ..+ B- 8%"2)
+((A-n+1D-8+ (A—-n+2)-8+ ..+4-8"1)

[lepenuiiem nepByro cKOOKY Mo (popMyJie CYMMBI T€OMETPUUYECKON MPOTPECCUU:

B(8°" —1)

=1 - B(8%""2+ 82t 4+ . +1)

gk cpaBHUMO C 1 o MoayJito 3, eciu k 4eTHOe, U ¢ — 1, Korjaa k HedeTHoe

[lepenuieM Haille BbIpaK€HHUE MO MOIYIIIO 3:

Bl+14+1+1 ..+14+1) - (A-n+D+ A-n+2)+ ..+ 4)

=Bn— (A-n+1D+ (A—-n+2)+ ..+ A4)
2A—n+1
=Bn— ——n
2
To ectb n = 1,n = 3,n = 6 HaM He MOAXOJSIT, TaK KaK TOrJa JCCATUYHAS 3aIlUCh
OyJeT ICIUTHhCS Ha TPH, a 3HAYUT BTOPOH MPOCTO MHOXKHUTENb JOJDKCH OBITh 9, HO

OH HE MPOCTOM.

3anumieM Temeph YCIOBHE, YTO YHUCIO X PACKIAAbIBAETCA Ha JBa MPOCTHIX
MHOJKHTEJNS C Pa3HOCTHIO 6:

plp+6)=x



p?+ 6p—x=0

D92+
g - P

p= —3+4+ 9%+ x,TakKak —3 — {/9p%+ x <0

3anuiieM 4ucio Ha JOCKE MO0 MOAYJIO 7:

BA+1+1+1 ..+1+D+ (A-n+D+ A-n+2)+ ..+ A)

=Bn+ (A-n+1D+ (A-n+2)+ ..+ 4)
2A—n+1
=Bn+ ———n
2
OTtcroa BUIHO, YTO MPU N = 7 YKCIO ACIUTCS HA 7, HO TOTJa BTOPOE MPOCTO
gucio Oyaet 13, a7 * 13 = 91, 4ro B BOCBMEPUYHON CHCTEME 3amuIieTcs Kak 133,

HO 3TO HE Y/IOBJICTBOPSIET YCIOBHIO.
3HAYHUT HAM OCTAJIOCh PACCMOTPETH ciiydau, Korma N =2, N =4, wim n = 5.
n=2:

[Monyuum uncio AB(A-1)B. B mecsatuunoii cucreme nepenuiiercss kak 5124 +
64B +8(A—1)+ B =65B +520A -8 =p(p+6)

p= —3+ 9p2+ (65B + 5204 — 8)2



