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Haviaure 3HaYeHUE BBIPAXKEHUS
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[IIxonbHauk IleTst Xo4ueT BbITIUCATh HA JJOCKY JiBa
HaTypaJbHBIX YHCIA, B ICCATUIHOMN 3alIUCU KaKIOTO
U3 KOTOPBIX €CTh 4 monps uayuiye nudpsl,
oOpazyromue unciio 2023 Tak, 4To0bl MX OTHOIIICHUE
osu10 paBHo 2023. HaitguTe nBa Takux 4yucia.
JlocTaTo4uHO MPUBECTH OJUH MPUMED.
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[lects komanm: A, b, B, I, JI u E ceirpanu
OJTHOKPYTOBOW TYpHHUDP IIO
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IIPOBOAUIIOCH TPU Marda C
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y4acTHEM  BCEX  IIIECTH
KOMAaH/I. B Tadnuie

IIpUBEJEHA YacThb pacnucaHus. Haigure ¢ Kakou
KOMAaHJI0M Urpajia KoMaHjaa E Kaxxapii 1eHb.

0:2
Ha nopore u3 ropoga A B ropoa B noctpoeHsl uepes

paBHBIE pacCTOSAHUA 7 3arpaBoK i1 MamuH. [Ipu sTom Ha
ATOM K€ IOPOTEe UEepPE3 PaBHBIC PACCTOSIHUS PACIIOIOKEHBI
2 otens (3ampaBKHU U OTEIN PACTIOIOKEHBI 32 IIpeieiaMu

ropojioB). [lyTeliecTBeHHUK BbIeXajl U3 ropoga A B ropos
B. Oxa3anoce, 4To MEXAY TPEThEH 3aIPABKON U IEPBBIM

OTEJIEM OH IMpoexall pacctossHue 2 kM. Haligure mimny
ZIOPOTH.
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1 1 1 1 1 1
?+15+35+63+99+121
1:1

CKOJIBKO CYIIECTBYET HATYPAIIbHBIX YUCEII, TAKUX,
YTO TpH AcjeHUn ux Ha 17 u Ha 20 HenmonHbIe
YaCTHBIE COBIAJIAIOT?

1:3
MapuHETT ucrekia MakapyHbl (He MEHbIIE § MITYK)
U TIOHSJIa, YTO Kakue Obl 8§ MakapyH OHa HE Chela,
OHa TOYHO CHECT 4 MUHAATBHBIX U 2 KOKOCOBBIX.
Kakoe konmuecTBO MakapyH OHa MOIJIA UCITEYb?
KokocoBbie MUHAQIBHBIMU HE OBIBAIOT!

0:4
HafII[HTe 3 paBJ'II/I‘lHBIX OeJIbIX YyHuciia, CYMMa KOTOpBIX
SBIIIETCSI KyOOM HaTypaJIbHOTO YHCTIa, @ CyMMa JIF0OBIX
JIBYX SIBJIIETCA KBaAPaTOM HATypPaJIbHOTO YUCJIA.
JIoCTaTo4HO NMPUBECTU OUH MPUMED.

0:6
B npsAMOyTrosibHOM TpEYyrojabHUKE
ABC x ero runorenyse AB nposenu meauany CM. Ha
IIPOJIOJKEHUU CTOPOHBI BC 3a Touky C OTMETMIM TOUKY D
TakK, yTo yron CMD oka3ancs B JBa pa3a MEHbIIIE yIiia
ABC. Haiinure nnuny orpeska CD, ecnmu AB = 20.

1:2
Pa3zpexxpre purypky Ha prCyHKe
Ha 4 paBHbBIC YaCTH (HE
00s13aTEIBHO T10 JTUHUSM CETKH).




1:5
Yucno 518 obnagaeT cienyomum CBOMCTBOM.
PaccMoTpuM Bce BOBMOXKHBIE IIECTh TPEX3HAUHBIX
qyuces, 00pa30BaHHbIE IEPECTAHOBKAMU €ro udp.
Cpennee aprudMETHIECKOE ITUX IIECTH YUCETT PAaBHO
518. CkoIBbKO CyIIECTBYET TPEX3HAYHBIX YUCEI C
TaKAM CBOVCTBOM?

2:2
Nrops BEIOpa HECKOJIBKO PA3IMYHBIX LIETBIX
HEOTPHULATENIbHBIX uncen. OKa3aliock, 4ToO s
JT0OBIX 1IEJIBIX HEOTPULIATEIIBHBIX M, N, €CIIH
m + n BbIOpaHo, TO U Mn BeiOpano. Kakue
HanOOJIbIIIEe KOJTUYECTBO YUCEI MOT BHIOpATh
Hrops?

2:4
Harypanbsnble uucina 1, 2, 3, ..., 1000 pa3owiu Ha
rpynnel 1,2,3,...,10; 11, 12, 13, ..., 20; ...; 991,
992,993, ..., 1000 (mo 10 yucen B Kaxxaoi
rpymie). Haiiiure KoaudecTBo TPYII, B KOTOPHIX
€CTh POBHO 2 YHCIIA, ICIISIIUXCS Ha 7.

1:4.

B 7 napannenu tpu knacca: 7A, 7b u 7B. Kaxaplii yueHUK
7A xnacca moxal pyku 5 pedaram 7b kiacca, KaxJIbli
yueHuk 7b kiacca nmoxain pyku 6 pedsitam u3 7A kiacca u
4 pebsitam u3 7B, kaxapii yaeHuk u3 7B moxan pyku 7
pedstam n3 7b. Kakoe HanMeHbIee 4ncio
CEMUKJIACCHUKOB MOTJIO OBITH B 3TOM IIKOJIE?

1:6
Boga xo4eT npoBecTH B KaKA0# KJIETKE KBajapara 3 X 3
ofHy u3 nuaronanei. [Tocie 3Toro kBagpar (BO3MOXHO)
pacrnazeTcs Ha HeCKOJIbKO yacTeld. CKOJIbKUMH CIIOCOOaMHU
BoBa MOXeT mpoBeCTH ITUaroHaIu TaK, YTOOBI XOTS ObI
OJTHa U3 YacTel ObLIa KBaipaTom?

2:3
B xnacce 14 manpuukoB 1 17 neBouek. YUUTEILHALIA HA
Ipa3IHUK [IPUHECIIA TAKET C N OIMHAKOBBIMU KOH(ETKAMHU.
Ona X04eT noJeNuTh Bce KOH(DETKH MEXAY AETbMU TaK, YTOObI
y BCEX MAaJIBYUKOB OBLIO MOPOBHY KOH(ET U y BCEX JAEBOYEK
ObUIO TOPOBHY KOH(ETOK, MPUIEM KaKIOMY PEOCHKY
JocTanach XoTs Obl 0/1Ha KOH(peTka. Oka3anoch, YTO y Hee
poBHO 1 crioco0 ocy1iecTBUThL CBOM TiaH. Halinure
HauOoIbIIee BO3MOKHOE 3HAYCHUE N.



2:6 2:5
Ha nenaBHelt MaTeMaTH4YeCKOM OJIMMIIUAIE

Ha pucynke touka M
KOMaHJIaM-y4aCTHHUIIaM OBbLITU TIPEJIOKEHBI JEBSITh

SIBJIAETCSI CEPEAUHOMN
TOPH30HTAILHOTO 3axad. B utore IMOJIYYHJIOCh, YTO KaXXaas KOMaH/Ja
orpeska. Haiiure pelmiaa poBHO TPH 3aJ]a4u, KaXKIbI€ JBE KOMAaHIbI
YTOT X. . pelIniy pa3Hble HA0OPHI 3a7a4 U JIJIs JIIOOBIX TPex
; KOMaH/ MO>XHO HalTHU 3aga4y, KOTOPYIO HE p€linjia HA
OJHa U3 HUX. Kakoe nmanOoibIiee KOInyecTBO KOMAaH/
MOIJIO YYaCTBOBATh B 3TOW OJIMMIINAJIE?
3:4 3:3
Anekc, umest 20 nosnapos, Kynui cebe 00ea. BeinaBast emy cady, Kaccup Ilo Kpyry pacCTaBJICHO 99 HUCCIT, KAXKI0C 13
OTBJICKCS ¥ TIEPEMyTAall IOJUIAPHI U IICHTHI, 3aIIaTHB JOJIAphl BMECTO [[EHTOB KOTOPBIX pPaBHO 1 umm -1 , IPUYEM HE BCE UMUCIIA
U IIEHTHI BMECTO J0/UIapoB. Uepes3 HEKOTOPOe BpeMst ATIEKC PELIII KYIIHTh
KyCOK XJieba Kk cBoemy 00emy. OH 3ariaTii 3a Hero 15 IIeHTOB U TyT 3aMETHII, OANHAKOBBIC. I[HH KaXKJbIX 10 moApsAa NAYHINX
YTO CyMMa TeMeph y HEro 0CTaa0Ch BABOE OOJIBIIIE ACHET, YeM JAO0JIKHO OBIIO YHCEJI CYUTACTCS UX IPOU3BEACHHE. O0603HaAYUM
OBI OCTaThCS MOCIIE OIUIATHI 00ea U JIOMTHKA XJieba (eciu OBl Kaccup He o o
omm6cst). CKOTBKO I0JTAPOB U CKOJIBKO IIEHTOB COCTABIIAET NPABHIIbHAS qepes S CYMMY OTHUX 99 IMPON3BCACHUUN. Hanpgure

c/1aua, KOTOPYIO TOJDKEH ObUT OMYyYUTh AJIEKC MOCIIe MOKYKU obena? 1

nmomap = 100 mentam. B cnaue momxao ObiTh MeHbIe 100 11eHTOB p a3HOCTh MC)KIIY HaI/I6OJII)IIII/IM BO3MOJKHBIM H

(mampumep, 4 momtapa, 102 meHTa HY>KHO MPUBECTH K BUIY 5 10J1apoOB, 2 HAaNMEHBIITNM BO3MOKHEIM 3HAUYEHUAMU S.
LIEHTA).
3:6 3:5

[Ipo paznuunbie ynucna a, b, ¢ U3BECTHO, YTO

CKOJIBKMMH CITOCO0aMM MOKHO BbIOpaTh Cpeiu
2023(a — b)(b — ¢c)(c —a) = (a + b)(b + ¢c)(a + o).

yncen 1, 2, 3,..., 10 HECKOIBKO YHCcen TaK, YTOOBI
UeMy MOXET ObITh pAaBHO BBIPAXKEHUE
cpeay HuX Oblia poBHO 1 mapa uuces, pa3HOCThb a b ;

o ?
4yucell B KOTOpou paBHa 17 a+b + b+c + c+a "
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Ha pucynke nzobpaxen

PSIMOYTOJIbHUK " ’
ABCD. 13BecTHO, 4TO e—
AE + DC = DE.
Haiinure yron ADE. <
B Cc
5:5

Hrops xo4eT BbIOpaTh OAHO ABY3HAYHOE
HaTypaJbHOE YHUCJIO U OJJHO OJTHO3HAYHOE
TaK, 4TOObI UX NPOU3BEJICHUE OBLIO
KBaJIpaTOM HaTypaJbHOTO YHUCJIA.
CxoJIbKMMH criocodaMu MIrops MOXKeT
OCYILIECTBUTH CBOM IIJIaH?

6:6
JIroOonbITHRIN ManpauK Buts paccmarpuBaet
NpsSIMOYTOJIBHBIN TIapajienenumnen axbxce,

CJIO)KEHHBIN U3 €IMHUYHBIX KyOuKoB. MI3BEeCTHO, 4TO
a, b, c — HatypanpHbIe Yncia, MeHbiue 21. OH BUIUT

TOJILKO TPH T'PaHU, UMEIOIIUX OOIIYI0 BEPIIHHY.

Oxa3zanoch, 4TO BCero oH BUJIUT 487 eTMHUUHBIX

KyOHKOB. A CKOJIbKO KYOWKOB OH HE BUIUT?

4:4
Halinute HauMeHbIIee HAaTYypPaJIbHOE X TaKOE,

2
qy10o X oOkaHuuBaercsd Ha 9009.

4:6
Pa3pexbre (hurypy Ha pucyHKe
Ha 12 pa3auyHbIX PUrypok
MEHTaMUHO. PUTYPKH MOXKHO
IIOBOPAYMBATh U MEPEBOPAYHNBATD.

A ] P dl it

S:6
Bacs Haiien HauMeHbllee HaTypadbHOE N TaKOE,
yto n! nexurcd ga 100! + 2023. Hannure
3HaYeHue BelpaxkeHus [99! /n]. Kak oObruno, uepe3
n! o6o3HavaeTcs NPOU3BEACHUE BCEX HATYPATbHBIX
YHCell, HEe MMPEBOCXOAAIINX N, yepe3 [x]
0003HavaeTCsa HauOOJIbIIIEE 1IEI0C YMCIIO, HE
IPEBOCXOIAIIEE X.
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