LVI YPAJLCKUI TYPHIP IOHBIX MATEMATHUKOB. KIPOB, 30.04 — 06.05.2021
KOMAHIHA ST MATEMATUYECKAST OJIUMIIHA TA 01.05.2021
3AJTAHUSA IJIA 8 KJIACCA

1. WmeroTca 4 Twpu, Beca KOTOPHIX paBHH 1, a, a®> u a® m1a mexoToporo a > 1 (a He o6s3aTerbHO

meroe). Kax 3a 1Ba B3BEIMBAHMA Ha YANIETHBIX BecaxX HAWTM TEPIO BecoM a?

2. Mumvu u MrozerTa 0o odepenu AeIal0T XOABL B CICAVIOMIEN UI'Pe: MEPBLIM XOA0M MUMU BHIMUCHIBAET
B CTPOUKY Bce umcaa oT 1 1o 2021 B HEKOTOPOM MOPAAKE, a TOCTE DTOTO KAaXKABIM XOA0M YIaCTHUIIA JuOO
TMEPECTABIACT YUCIA B CTPOKE TAK, ITOOHI TOJTYIUBINAACA CTPOKA, HE COBMAMATA HU C OJHOU U3 BHIMACHIBAB-
UXCs paHee, IrubO BBIMEPKUBAET U3 CTPOKU OaHO (Ji06oe) uucio. IIpourpeiBaer y4acTHUNA, BEIYEPKUBAIO-
wast nocaegaee ducao. Ko Beurpaer npu npaswibHon urpe — Mumvu uwir Miozerra? (AprenrTuna, KOHKYpC
FOFO, 2020)

3. Ilycts ABC — mpAMOyTOILHBEIN Tpeyroabauk, /A = 90°. OKpyXKHOCTb W C IMEHTPOM Ha TUMOTEHY3E
B(' xacaercs cropou AB u AC B Toukax D u E cOOTBETCTBEHHO, & TakxXKe mepecekaer runorenysy BC
B roukax F'u G (F mexay B u G). Orpesku FE u DG nepecekaworcs B touke X. [lokaxure, 94T0
AD = AX. (Maremaruueckuit Typuup Lapsapa-MIT, dpespans 2021)

4. Ha typuup mpuexamno 400 gesoek. Cpenn a06b1x 20 13 HUX eCTh XOTsA OB IBOE 3HAKOMBIX. HazoBéMm
9eJI0BEKA Heobujumenvubim, ecin y Hero menbine 20 3HakoMmbiXx. Kaxoe Hamboubliee KOIMIeCTBO HEOOIIH-
TelIbHBIX Jogen moxeT 6nTh? (B. Bparum)

5. Ilycts m — marypanbHoe uncio. [lokaxkure, 9TO HAMAETCA HATYPATLHOE UUCIO 1 > 1M TAKOe, ITO
Kax noe u3 ncen 2" —m, 2" — (m—1), ..., 2" +m — cocrasroe. (Marematuaeckun Typaup Lapsapa-MIT,
¢despaan 2021)

6. Kaerxu nocku 2m X 2n kieTok (m U n — HATYpaIbHEE YACIA) PACKDAIIEHBI B IIAXMATHOM MOPAIKE.
CKOMBKUME CTTOCOOAMU MOXKHO PACCTABUTL M7l IIANEK HA GENBIX KIeTKAX TaK, YTOOR HA KAXKIOU KIETKE
6bLIO He (0Jee ONHOU INAINKKA U HUKAKUE ABE I[IANIKYA HE CTOMIM HA KJIETKAX, COCEHUX IO TUATOHAIN?!
(Kanaza, 2019)

7. ImaroHaam BEIMTYKJIOTO deThHIpéxyroabauka ABC D mepecexaiorca B Touke M. Iliomans Tpeyroas-
uuka ADM Goawie mwromann Tpeyroasauka BCM. Touku P u ) — cepenunnt croporn BC u AD cooTrer-
crenno, AP + AQ = /2. Hoxaxure, 910 mwiomas derspéxyronsanka ABCD menbmre 1. (Kozepiskolai
Matematikai Lapok, 2020, Ne12, B. 5139)

8. TlocregoBarensrocT® (ay,) u (by) 3agansl yenoBuamu a; = by = 1, Gpq1 = an~+/an, bpp1 = bp+ by,
TIPU BCEX HATYPATbHBEIX n. [oKaxwuTe, 9TO M1 HEKOTOPOT'O 7. HEPABEHCTBO G, < bp < Gp41 BBIIOIHEHO
posuo gusa 2021 suagenus k. (A.Tososanos, Kazaxcran, 2021)
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1. OgHaX MBI, 3ATIOTHAA AHKETY B CBOU TeHb pOXKAeHUs, [JaHsa CaydanHO TOMEHAT MECTAMHI NBE TMOCTE]-
Hue NuQPHL TOAA CBOETO POXKACHUA. YUUTeTh ckazan: “Ucnpasb, TOXKATYUCTA, OMUOKY, 8 TO TMOIYIAETCA,
YTO THI POAUIILCA UEPE3 KOAUIECTRO JeT, B CeMb Pa3 MpeBLImaiee Teou Bo3pact”’. B kakom rogy XXI-ro
Beka »1o npousourio? (O.C. Heuaepa)

2. Y BoBHI ecTh cunHmMe, 6egable U KpacHBIe (PIakKu, KaxkA0ro meeTa — poBHO 10 duaxkor. B Marasume
MOT'YT OOMEHATE QUIaKKyU TpeMsa crocobamu: 33 4 OeTBIX MOXHO TOJIYYATH 5 CHHUX, WIN 33 2 KPACHBIX U
3 CHHUX MOXHO MOJXYYUTh 4 Genbrx, win 33 3 OeNblX U 4 CUHUX MOXHO TOJAYYUTH 7 KpacHbiX. CMoxeT Ju
Bosa B pesyabrare Takux 0OMEHOB CAeJaTh TaK, YTOOLI y HEro ObLIO KaK MUHAMYM 11 (pJIaxKKOB KaxK10ro
neera’ (Kueeckas ropogcxas omumnuana, 2021)

3. B Tpeyroavuuke ABC mposenenst Beicota BD u 6uccektpuca C'E. Okaszaiock, uto LZAEC = 45°.
Hangure yron ZEDB. (llseuus, 2014)

4. HazoBéM 9HUCIO Mpey204bHbiM, €CIN OHO ABIACTCA CYMMOU HECKOJIBKUX MEPBLIX HATYPATLHBIX UUCE.
Yucaa a < b < ¢ — IOCIeIOBATEIBLHBIE TPEYTOJIbHEIE Yncaa. [okaxuTe, 4TO ecau a + b + ¢ — TpeyroabHoe
YUCI0, TO b — YTPOEHHOE TPEYroJbHOE TUCIIO.

5. Ha typuup npuexaiuo 400 yeaosek. Cpenu m06b1x 20 13 HEX eCTh ABOE 3HAKOMBIX. HazoBém deroBeka
Heobuumenbrbim, ecim y Hero mesbine 20 3HakoMbrx. Kaxoe HamOOJbIIee KOJMYIECTBO HEOOMINTENBHBIX
mogen MoxeT 6uiTh? (B. Bparum)



6. Ha mocke mamucano 2021 pasamunoe marypaibHOoe dnucao. OKasagoch, YTO IPOU3BEAEHUE JTIOOBIX
100 u3 Hux genuT mpomsBeneHue ocTanbHBIX. Kakoe HambOJbIIEe KOJNIECTBO IPOCTHIX YUCET MOXKET OBITH
HAMCAHO Ha JocKe?

7. B xaxgon xkaerke gocku 100 x 99 (100 crpox u 99 cToabuor) Hanucana onua u3 6yks A, B win B
TAKUM 00PA30M, UTO BHITOJHAIOTCSA CIETYIONINE VCAOBUI:

(i) Kaxnas 6yksa Bcrpedaercs posao 3300 pas.

(ii) Hu B xaxux gBYX COCEQHUX 11O CTOPOHE KJIETKAX He 3AIlMCAHBL OJAUHAKOBLIE OyKBEL.

(i1) Jlrobon kBanpat 2 X 2 conepxut Bee Tpu Oyksel A, B, B.

HMoxkaxure, 9TO B Kaxk 104 cTpoke poBHO 33 OykBul A. (Tamrtann, omnans-oaumnuaia, 2021, monguduka-
)

8. Haum pasuoGeapenusit Tpeyronsauk ABC, B kotopom AB = AC u /BAC = 20°. Touxka D mua
cropoue AB raxosa, yro ZBCD = 70°, a Touka E ua cropoue AC Taxkosa, uro ZCBE = 50°. Nokaxure,
aro DE = BC. (IIseiuapus-2021, moguduxanus [.Berosa)
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1. Nmerorcs 4 rupu pasau4sbix BecoB. HemsBecTHO, Kakas U3 rUPb CKOJIBKO BECAT, HO U3BECTHO, ITO
PA3HOCTB BECOB IBYX CAMBIX JEMKUX T'MPb MEHBINE, 9eM PA3HOCTH BECOB IBYX CaMBIX TsXKEMHIX. Kak 3a nBa
B3BEIIVBAHUA Ha, IBYXYAIICYHLIX BECaX HAUTH camyro Taxényio rupio? (Kamana, 1976, ynpomenune)

2. Ha ocTpoBe 0GUTAIOT JIOJAOCAR W BEr€TAPUAHILI. [y THUK, TPUOHIBIUA HA OCTPOB, COPOCAT V Ka-
MK JOT'0 JKITENIA, CKOILKO Ha, OCTPOBE JI0J0eJ0B. Ileppolil xuTens orseTrt “1002”, Bropon — “99%”, Tperuit —
“9827 .., 99-pmt — “22”, a Bce ocTanbHEe OoTBeTHIH “1”. Bee BereTapuUAHIEI HA3EIBAIM UHCIA, MEHBIIIE
UCTUHHOTO YUCIA JIOJ0EI0B, a BCe JIHoeanl — oombmue. Ckoabko Ha ocTpose mopoenos? (Kozepiskolai
Matematikai Lapok, 2020, Ne12, B. 5136)

3. Y BoBHI ecTh (pTakKu cUHEro, 6eJ0r0 U KPacHOTO IBeTa, KaXJA0To 1BeTa — poBHO 10 daaxxkoB.
B marasume moryT o6MeHATH (Quiaxkku TpeMms crnocobamu. 3a 4 GenbIX MOXHO HOIYYATH D CHHUX. 33 2
KPaCHBIX W TPU CHHAX MOXHO noayuuTh 4 Genprx. Hakowmen, 3a 3 Genpix u 4 CHHAX MOXKHO IOJIYYUTH [
kpacubix. Cmoxker au BoBa B pesyibTaTe HECKOJBKUAX TAKAX OOMEHOB CIEJATH TaK, YTOOBI y HErO OLLIO
kak MuauMyM 11 duaaxkos kaxgoro nseta’? (Kuesckas ropoackaa omumnuana, 2021)

4. [loxaxuTe, ITO JI0O0OE HATYpaIbHOE Yrcao n > 100 MOXKHO MpeICTaBUTL B BUIE CYMMBI PA3INTHBIX
HATYPAIbHBIX YUCEI @, b, ¢ TAKUX, ITO IUCIO ¢ IeIUTCA Ha b, a qucao b geaurcs ua c. (C. Bepaos)

5. B kmacce 30 pebsar, HekoTopele u3 Hux apyxkar. Oxazanoch, 9To cpegu aoberx 10 pebsar us 3Toro
KJIacca Kakue-To aBoe apyxkat. Kakoe HanGobInee KOIMIeCTBO MKOILHIKOB, IMEIOIINX POBHO ABYX ADPY3eu-
OHOKJIACCHUKOB MOXKeT OBITH B TOM kaacce? (M3 7 xmacca, ynpouenne)

6. 3ab0p COCTONT M3 N JOCOK, BLICTPOCHHBIX B pan. Kaxkgaa gocka oxpareHa B ogqua n3 100 mseTos.
Oka3anoch, 4TO AIA JIOOBIX TPEX Pa3IUYIHBIX [BETOB 4, j, k HAMAYTCA JOCKU DTUX IBETOB TaKWe, UTO
[QOCKU IIBETOB { ¥ j PACIOJAraloTCs C PA3HEIX CTOPOH OT AOCKU IBeTa k (He o6a3arenbHo psgoMm). Hanaure
HauMeHblIee BO3MOxHOe 3Hadenue n. (Tawnang, ouwnann-omuvmnuana, 2021, mogudukanus C.Bepiosa)

7. HexoTopoe ceMM3HAYHOE YMCJIO, HE KPATHOE D, METUTCA HA IETHIPEX3HATHOE HUCIO, TOJYIAEMOe
U3 HEro BHIYEPKUBaHUEM TPEX cpeauux mudp. [loxawxwure, 910 x0TA ObI OgHA MU(PA UCXOTHOTO TUCIA —
gétaasn. (C. Bepios)

8. B xaxgou kierke gocku 2021 x 2022 (2021 crpoxu, 2022 croabua) Hanucana ogaa u3 0yks A, B win
B Takum 06pazom, ITO BEIIOJHAIOTCS CIEAYIOMIAE YCIOBUL:

(i) Kaxnas 6yksa Bcrpedaercs posuo 2021 x 674 paa.

(ii) Hu B kaxux IBYX COCENHUX 11O CTOPOHE KJICTKAX HE 3AMUCAHEI OJUHAKOBLIE OYKBHL.

(iii) JIroboum kBaapaT 2 X 2 conepxut Bce Tpu OykBel A, B, B.

Hoxaxure, uro B Kaxgou crpoke poBHo 674 6ykser A. (Tawranng, omwnann-omuvnouaa, 2021)



