OuJmMmImaia MKOJIBHUKOB « KypuaToBy 10
maremaTuke — 2020
SaKJ/IIOYNTEeAbHbII dTAll.

11 xjgacc

3agaua 1. B KypuaroBckoii 1mkosie 3a KazkI0il mapToil CHIAT POBHO 2 YEJIOBEKA.
N3sectHO, uTO pOoBHO y 70% MAIBIMKOB COCEJ IO TTapTe — MAJIBIuK, a poHO y 40%
JeBOYEK — JIeBOYKa. BO CKOJIBKO pa3 MaJbIMKOB OOJIBINE YeM JIeBOUEK !

Omeem: B 2 pa3a.

Pewenue. TIycTh KOIWYECTBO MAIBRIWUKOB T, a JeBOYeKk — y. 3amermm, [1to 30%
MAJIBIMKOB CHIUT 3a TIapTaMu C aeodkamu n 60% meBodex cuasT 3a mapTaMu
¢ MajparKaMu. Tak Kak 3a KaK/JI0i mapToit CuauT poBHO 2 dejoBeka, To 0,3x = 0,6y,
oTkyna r = 2y. Takum 06pa30oM, MATBINKOB B 2 pa3a OOJbIe, YeM JEeBOUEK. O

Kputepun

7 6. Jlioboe nonHoe pelueHne 3agaqu.

2 6. MNMpuBepeH YacTHbIA Ccnyyaii.

1 6. Tonbko BepHbIA OTBET.

3anaua 2. Haiiaure KOIMIecTBO CIOCOOOB PACKPACUTH BCE HATYpPAJbHBIE YHCIIA
or 1 10 20 B cuHUiT 1 KPACHBIN I[BETA, TAK, YTOOBI 008 IIBETA BCTPEYAJIUCH U TPOU3-

BeICHHNE BCEX KPaCHBIX YHCEeJI OBLJIO B3aMMHO IPOCTO C IMIPOU3BEICHUEM BCEX CHHUX
YHucCeJI.

Omeem: 26 — 2 = 62 cuocoba.

Pewenue. 3amernm, 94TO BCe YETHBIE YMCJIA JOJKHBI OBITH OIHOTO I[BETA. TaK Kak
cpean HUX cofepxkarca gucaa 6, 10 m 14, To umcsaa, KpaTable 3, 5 U 7 JTOIKHBI
6bITH TOrO XKe 1Beta. Ocramuch wucaa 1, 11, 13, 17 u 19. 3amerum, 910 UX MOXKHO
pacmpeesuTh KaK yroIHO MO ABYM IBeraMm. Takum obpazom, y Hac ectb 6 rpym,
KaK/Ias U3 KOTOPBIX MOKeT 6bITh JIF060ro mpeta, T. €. Bcero 28 crnocobos packpacku.



3aMerum, 9TO U3 HUX HE NOAXOAAT 2 BAPMAHTA, B KOTOPHIX BCE YHMC/IA OJHOTO IBETA.
Nroro nomyuaercs 26 — 2 = 62 cmocoba. O

Kputepun
WNcnonbayerca ogun Hanbonee noaxoasmii Kputepuii:
7 6. Jltoboe nonHoe pewexne 3agaqu.

3 6. 3amMeyueHO, 4TO YETHBIE YMCNA, @ TaKXKE YMCNaA, KpaTHble 3, 5 n 7, BOMKHbI ObITh
OJHOrO LiBeTa.

1 6. Ectb BepHbIn oTBeT.
3a cnegyrowme owmbKM BO B LLEIOM BEPHOM PELLEHNN CHUXKAIOTCS Danbl:
—1 6. He yureHo, 4To 0ba uBETa AOKHbI BCTPEHATHLCS.

—2 6. He yuteHo, 4to oba uBeTa JO/MKHbLI BCTPEYATHCS, 1 HE y4TEHO, 4TO 1" He B3a-
VIMHO NPOCTOE YnCIO.

—2 6. He yuteHa anbTepHaTMBHAsi pacKpacka, T.e. BO3MOXHbI ABe napbl rpynn: 1 rpynna
- KpacHasi, 2 rpynna - cuHsis u 1 rpynna - cuHss, 2 rpynna - KpacHas.

—1 6. lMpu paccMOTpeHNN OFHOLBETHBLIX FPYMN MNPOMYLIEHO YnUCA0 1 nam OgHO M3 npo-
cTbiX Yncen, bonswmx 10. Ecan ynyuieHo 6onblue ofgHOLBETHBIX TPy, pelleHune
He CYMTAETCS B LIEJIOM BEPHbIM.

—3 6. He yuteHo, uto oba uBeTa A0O/MKHBI BCTPEYATLCS, U HE YYTEHA aJbTEPHATUBHAS
packpacka.

3anauva 3. Ha ngocke manucanbr yucia 2, 3, 5, ..., 2003, 2011, 2017, 1. e. Bce mpo-
crble yucia, He npepocxopgmupe 2020. 3a oAHy olepanyMi MOXKHO 3aMEHHTb JIBa
uncia a, b Ha MaKCHMMAaJIbLHOE MPOCTOE YMCII0, He mpepocxoaamee v a2 — ab + b2. Ilo-
cJle HEeCKOJIbKUX OTepaluil Ha JIOCKe OCTaJ0Ch OJHO uncio. Kakoe mMakcmMasbHOE
3HAYEHNE OHO MOXKET TPUHUMATH?!

Omeem: MakcumasbHoe 3Hadenue pasao 2011.

Pewenue. Bamerum, uro ecam a < b, 10 a < va? —ab+ b?> < b. [eiicrBurenbHo,
a’® < a® — ab+ b?, Tax kak ab < b? u a® — ab + b? < b?, Tak xax a? < ab.

Takum obpazom, ancao 2017 uwan Kakoe-TO OOJIBIee HEr0 HE MOMKET MOSBUTHCS I0-
cjie Kakoii-To onepannn. Ho mociennee 4nuciio MOSBUIOCH IOCIE KAKOH-TO OLEpalyH,
mo3ToMy oHo He Oosbie 2011,

Ornoxum wuciao 2017 u OyneM NpUMEHSATH OMEePAIN0 K IBYM HAUOOJBITAM OCTAB-
MIAMCS 9UCJIAM T 4 Y, The T < Y. 3aMEeTUM, 9TO TaK KaK T U Y — DTO JIBA COCETHUX
OPOCTBIX YHUC/IA, TO HaubOJIbIIEEe YUCJIO, HE HMpeBocxodiiee /42 — xy + y? — 31o
z. Takum obpazom, MbI KaxKIbIit pa3 OyaeM OTKHILIBATH CAMOE DOJBIIOE U3 HAIINX
4qucesI, IOKA HA JOCKe He OCTAaHyTcs aucia 2 u 2017.



Teneps npumenum onepamuio K uuciam 2 u 2017. 3amerum, uro 20172 —2-2017422 >
20112, mosTOMY B pe3ybTaTe TOi Ofepaliy Ha J0cKe oKaskercst umeao 2011. O

Sameuanue. Hepaserctso a < Va2 —ab+b? < b npm a < b MOKHO ITOKa3aTh reo-
Merpudecku. J[e0 B TOM, 9TO B TPEYTOJIbHUKE CO cTOpoHamu a u b m yrimom 60°
MeKJIy HUMH JJIMHA TPEThell CTOPOHBI paBHa Kak pa3 va? —ab+ b%2. A Tak Kak
yroa 60° Bcerjia cpe/iHuil O BEJUYUHE B CBOEM TPEYTOJIbHHUKE, TO W JIEXKAIIAsS Ha-
MTPOTUB HETO CTOPOHA TAKYKE CPEIHSIS 110 BEIHINHE.

Kputepun
Jtoboe nonHoe pelenmne 3agaym oueHmsaetcs B 7 6annos. B otcytcTeme Takoro peue-
HUSI CNeAyOLWMe KPUTEPUN CyMMUPYHOTCS:

3 6. MNokasaHo, kak nony4nts 2011, HO He AOKAa3aHO, HTO Heb3si NOAYHMTh Dosbluee
4yneno.

4 6. [JokasaHo, 4TO 4mucio, bonbee 2011, nony4ynTb Henb3s.

3anaua 4. Ilycte SABCD — npaBuibHas 9eTHIPEXYTOJbHAS MUPAMUIA C OCHOBA~
unem ABCD. Ha orpeske AC marutack Touka M takasi, auro SM = M B u njaocko-
ctu SBM u SAB nepnennukynsipabt. Haiinure ornomenne AM : AC.

Omeem: 3 : 4.

Pewenue. Obo3unaunm mnentp ocuoBanus ABCD 3a O. Torma SO L AC w BD L
AC, orkyna SB 1 AC. 9To o3Hadaer, 9YTO CEPEIMHHBIN MEPIEeHIUKYIAD K OTPE3-
Ky SB (3710 mwiockocTh, obo3Hauum eé 3a «) napasseneds AC. C apyroii cTopoHsbl,
u3z SM = M B cnenyer, aro Touka M nexur B o. Torma u Bes npsimast AC' nosrkHa
copepxkarbesa B . Orcroga nomydaem SO = OB.

Cepenuny SB obo3naunm 3a R. 3amernm, uro RM j1exuT cpasy B ABYX IJIOCKOCTSIX,
nepreHIuKyaapubix SAB — o u SM B. 910 o3uadaer, uro RM w cam nepreHu-
KyJaspeHn miockoctu SAB, a Takke orpe3ky RA.

I[Ipumem nnuny OS = OA = OB = OC = OD 3a 1. Torna OR sBasiercsas meaua-
HO# B IPSIMOYTOJIBHOM paBHOOeApeHHOM TpeyrojibHuke SO B; Tak Kak KaTeTbl 3T0r0
TPEyroJIbHUKA PaBHbBI 0 1, nmeem OR = 1/\/§

R

<l

C M o A

Puc. 1: k permennto 3amaun 4



Hakonen, paccMorpum cedenue rerpasapa 1wiockocrbio « (puc. 1). Tpeyrosbhuk
M RA npamoyronbubrii, npuuém RO B HEM — BLICOTa K TumoTenyse. Uveem RO? =
MO - AO, 1o ectb (1/4/2)2 = MO -1, orkyma MO = 1/2. Tlonyuaem AM = 3/2 n
AM : AC =3 : 4. O

Kputepun
7 6. Jltoboe nonHoe pelwsexne 3agaqu.

5 6. PeweHnue ¢ BepHbIMY FEOMETPUYECKMMU NOCTPOEHUSIMI 1 JOKA3ATENLCTBAMM, HO
C BbIYUCANTENBHON OLINOKON B KOHUE PELLEHUS.

5 6. lpuneepeHo B LLENOM BEPHOE FEOMETPUYECKOE PELLEHMNE C BEPHbLIM OTBETOM, B KO-
TOPOM [10Ka3aTeNbCTBO PaBEHCTBA pebep nupamuibl COLEPXKUT HETOHHOCTN.

3 6. MNpueeaeHo reomeTpryeckoe peleHne ¢ BEPHbIM OTBETOM, B KOTOPOM PaBEHCTBO
pebep nupamugbl MCNONBL3YETCS, HO HE AOKA3bIBAETCS.

6 6. lMpuBeaeHo B LENOM BEPHOE KOOPANHATHO-BEKTOPHOE PELLEHNE C HEBEPHBIM OTBE-
TOM M3-33 HECYLEeCTBEHHON apnMETUYECKOW OWMDOKM Ha NOCieAHEM STane Bbl-
YNCNEHNIA.

3 6. MNMpueeaeHo NAeHO BEPHOE KOOPAMHATHO-BEKTOPHOE PELUEHNE C HEBEPHLIM OTBE-
TOM M3-33 BbIYUCANTENIbHOW OWNOKN B HaYane Wil CepeanHe PeLLIEHNS.

1 6. [dokasaHo, 4TO BbICOTa, onylieHHas u3 To4ku M B TpeyronsHuk SBM Ha BS,
SABIAETCA NEPNEHZUKYIAPOM K NAockocTn ABS, HO B OCTabHOM peLLeHne HeBep-
Hoe.

3 6. JokasaHo, 4TO BbICOTA NMPaMuAabl PaBHA MOJIOBMHE AMArOHaAM OCHOBAHMWS nupa-
MWAbl, HO B OCTaJIbHOM pELUEHNE HEBEPHOE.

4 6. JJokazaHo, 4TO BCe pebpa nupamugbl paBHbl, HO B OCTaJIbHOM PELUEHUNE HEBEPHOE,
nnbo NPOABUMKEHNE HECYLLECTBEHHO.

VTBepXaeHne o Tom, 4TO BOKOBOe pebpo nupamugbl NEprneHAUKYNSAPHO CKPELLNBALO-
WEACS C HUM JMaroHanu, CYUTAETCSl OYEBMAHLIM; 33 OTCYTCTBUME €ro [0Ka3aTeNbCTBa
Gansbl HE CHMXKAIOTCA.

3anava 5. [lokaxkure, 4TO IpU HATYPAJIBHOM M > 2 4mciia OT 1 /10 n MOXKHO pa3-
OMThH HA IBA MHOYKECTBA TAK, YTOOBI TPOU3BEICHUS YUCEJT B MHOXKECTBAX OTINYAJINCH
e

e Gozee wem B =1 pas.

Peuwenue. JIokaxkeMm 3TO yTBEPKICHUE WHIAYKITHEH 1O Nn.

Basa npu n = 3,4,5.
IIpn n = 3 pa3oGeém ma muoxkectra {1,2} u {3}, ornomenne pasro 3, 4o Menbme
2
T.
_ 5 6
IIpu n = 4 pa3obném na muoxkecrsa {1,2,3} u {4}. OrHomenue Oyger 3, 4To Kax

3
pa3 paBHO 3.



IIpu n = 5 pa3zobbém na muoxecrsa {1,2,5} u {3,4}. Ornomenune pasno 9T0

12
. 10°
MeHbITe 3.

Iepexod undyxyuu omn x n+2 npun > 4. Ilycts y Hac ects pa3buenue guces ot 1
JI0 M, YIOBIETBOpSIONiee yCaoBUIO. J[06aBUM B MHOXKECTBO C MEHBIITUM TPOU3BEIEe-
HueMm P; amcio n + 2, a B MHOXKEeCTBO ¢ OOJBIINM Mpou3BefaeHueM Po aucio n + 1.
JokazkeM, 9TO IPOU3BEICHHUS OTIHIAIOTCS He OoJiee 9eM B % = "'H pa3. Tak
Kak P; < P;, 1O

P1~(n+2)<n+2 n+1

< <
Py-(n+1) " n+1 n

C apyroit cropoHbl, Tak Kak Ps < P1( ) , TO
Pg«(nJrl)<(n—1)(n+1)7n27171+ 3
Pl-n+2) " (n—-2)(n+2) n2-4 n2—4°

Jokaxkem, 410 310 HE 6OJIbIIe "T'H =1+ % 91O PABHOCUIIBLHO

3 1
<= & m<<nt-4 &
n2—4 " n
& 0<n*-3n—-4 = 0<(n—4)(n+1),
910 BepHO 1pu 1 > 4. Takum 0Opa3oM, mepexos J0Ka3aH. [

Kputepun
Vcnonbayerca ogun Hanbonee nogxoaswmii Kputepuii:
7 6. Jlioboe nonHoe pelueHne 3amaqu.

56. B LenoM BEpHOE pelleHne, HO B MHOYKUMOHHOM nepexone He NOKa3blBaeTCA, 4YTO
P (n+2)

n+1
P < (To ecTb U3 gBYX HEPABEHCTB JOKA3aHO

ans Py < P, bypet BepHO

«CJIOXKHOE> ).

2 6. Ectb npges wara 4yepes 2 ¢ JOMHOXEHMEM MEHbLUErO NPOM3BeAeHNst Ha Dosbluee
4yncno, a DONbLIEro NPON3BEAEHNSI HA MEHBLLEE HUCIIO.

0 6. Mpueeaexbl nogxopsLme pa3breHns NS KOHEYHOIO YNCA KOHKPETHbIX 3HAYEHNT
n.

3angauva 6. lokaxkure, 9TO CYIIECTBYIOT TAKUE [TOCJIEI0BATEILHOCTH HATYPAIbHBIX
9HCENT Ay U by, 9TO OHOBPEMEHHO BBITTOJHEHBI CJAEAYIONINE YCIOBUS:

® TIOCJIE0BATEIBHOCTH Gy U by, ABJISIOTCS HEYOBIBAIOIINMU;

1 1 1 1 1
e nociyenosaressnocty A, = —+ —+...+ — u B, +—+...+ —
a a9 an by by by

HEOTPDAHUYEHHO BO3PACTAIOT;



1 1 1
max(aj,b;)  max(ag, be) et max(an, by)

e nocienosaresbHOCTL O,

OorpaHuveHa.
Pewenue. Paccmorpum nocienoBarenbaocts ¢ = 2F. deno, 4o Bce cymMbl

1 1 1
Cpn=—4+—+4...+4 —
a2 Cn

OTpaHUYeHbl. BymeM CTpOUTH MCXOIHBIE MOCJIEI0BATEILHOCTH dp W b, TaK, 9TOOBI
max(ay, b,) = ¢,. [locienoBaresibHO pa3obbéM HATYpPaJbHBINA Psiji Ha OTPE3KHU MOJI-
P MAYIIAX 9UCeST TaK, 9TO eC/TH OTPE30K HAYMHAETCA C 9HuCaa k, TO €ro JIHHA
paBHa cj,. Ilocse 3TOro packpaciM BCe 3TH OTPE3KH I00UepeHO B KPACHBIH U CHHMIIT
BeTa.

Temeps 3a731UM MOCJIEIOBATETHHOCTD @y, CJAEAYIOMIAM 00Pa30M:
® €CJIM N — KPACHOE YHUCJI0, TO TOJOXKHUM @, PABHBIM YHUCIY Cp;

® eciid M — CHUHEe YUCJIO, TO MOJIOXKHUM @, PABHBIM Ck, Iji€e kK — IIepBOe YHCJIO
OTPEe3Ka, COAEPAKAIIETO N.

[MocnemoBarenbHOCTD b, 3aJaUM AHAJOTHYIHO, HO HHBEPTUPYS IIBETA!
® eciid N — CHHEE 9HCJIO, TO TOJIOXKUM b, PABHBIM YHUCIY Cp;

® ecim N — KPAaCHOE 9HCJIO0, TO MOJOKUM b,, PABHBIM Ci, Ie k — MmepBoe 9ucyo
OTpe3Ka, COEPKAIIEro Nn.

3aMeTuM, 9To JJIst KaxK/I0TO CHHETO OTPE3Ka CyMMa 00PaTHBIX 3HAYEHUH MOCIIeT0Ba-

TeTBHOCTH @, HA HEM PaBHA 1, MO3TOMY IIOCIIEIOBATEIBHOCTD CYMM al—l + é 4.+ ai
n

He OTPAHWYEeHA CBEPXY. AHAIOTHIHO, /I TOCIEI0BATEIHLHOCTH by, CyMMa 00PATHBIX

3HaYEeHUN HA KaK/0M KDACHOM OTPEe3Ke PaBHA 1, HO9TOMY [10CJI€/J0BATEIBHOCTD CYMM

1 1 1

3~ +9; +...+ 5 He orpanuvena cBepxy. O

Kputepun
Ncnonb3yerca oguu Hanbonee noaxoasmii Kputepuii:
7 6. Jltoboe nonHoe pelwseHne 3agaqu.

4 6. MpegbasneHsl nogxoasme NOCAEAOBATENLHOCTY, HO HE [0KAa3aHO, NOYEMY OHU
nogxogsaT.



	11 класс

