CAHKT-IIETEPBYPI'CKAA
OJIMMIINATA IIKOJIBHUKOB ITO MATEMATUKE

PAVIOHHBIV DTAII
BCEPOCCUNCKON OJJMMIINAABI HNIKOJIBHUKOB
18 HOdABPYA 2023 T. I Typ 10 KJIACC 1 BAPUAHT

1. Jlemra ormernt Ha npsimoit 200 ToUeK Tak, ITO PACCTOSHUE MEXKTY JIIO-
OBIME JByMsi U3 HUX PABHO IEJIOMY YnCIy canTuMmeTpos. [Ipu srom paccros-
HIe MeXKJTy caMoll JIEBOI U BTOPOil ceBa Toukamu paBHo 2023 cM., a paccTo-
sdHIe MeXKJy BTOPOIl U Tperbell cieBa Toukamu — 2024 cm. okaxkute, 9T0
HalIyTCcsd Kak MUHUMYM 397 map OTMEYEHHBIX TOYEK, PACCTOSHUS MEK]LY
KOTOPBIMU HE JIEJSITCA Ha 5.

2. Ha cropone AC rtpeyrosipauka ABC ormedeHa Takas Todka F, aro
/BEC = ZABC. Ha upomomkennn orpeska BE 3a Touky E ormedena
takast Touka D, uro /BCE = ZCDE. Ha orpeske AB oTMeueHa Takas
touka F', aro BF = CD. [lokaxure, uro npsimas BC kacaercs OIMUCaHHOIM
okpyxkHocTu Tpeyrojbanka AFC.

3. Y ABYX KBaJPaTHBIX TPEXUJIEHOB [ U ¢ C IOJOKUTEIBLHBIMI CTAPIIAMA
koaddunruenTaMu paBHbl HAUMeEHbIIE 3HadYeHns. JIOKaxKuTe, YTO MOXKHO
no100paTh YKcsIa a 1 b Tak, YTOObI BBIOJIHAIOCH TOXK1ecTBO g(x) = f(ax+b).

4. B secy pacnosnoxena 101 monstaka. Kaknas J0poxKKa B Jiecy coeju-
HSIET JIBE MOJISTHKY (JIBE MOJISTHKU MOTYT OBITb COEJMHEHBI MAKCHMYM OJHOM
JopoxkKoii). HazoBem JiBe MOJISIHKH COCEJHMMU, €CJIM OHU COEJIMHEHBI J10-
poxkoit. Bosik u 3asit urpator B urpy. CHavana Bojk 3anuMmaer onHy u3
ITOJISTHOK TI0 CBOEMY BBIOOpPY, 3aTeM IOJITHKY cebe BoiOmpaer 3asir. Ilocie
9TOr0 MI'POKU XOJAT 10 odepenn (HadnmuaerT BoJK), KazKJIBIM XOJOM HUIPOK
JIOJIYKeH TiepebeXkarh Ha OJIHY M3 COCETHUX HOJISTHOK. KarK IbIil UTPOK 3HAaeT,
IIe HaxXOIUTCsl collepHUK. BoJik moiimaer 3aiila, ecium OKaxKeTcs Ha OIHOM
nosstake ¢ HuM. OKa3a/10Ch, 4T0 3asll MOXKET JIeifCTBOBATh TakK, 4To BoJIK He
cMOzKeT ero noiimMaTh. [Ipn kakoMm HAMOOJIbIIIEM KOJIMYECTBE JIOPOKEK B JIECY
9TO BO3MOXKHO?

5. YernIpe momapHO pa3iUdHBLIX HATYPaJbHBIX 9uCIa G, b, ¢ 1 d B cymMme
nator 20 000. Haiinure nanmensinee Bosmoxkuoe 3uadenne HOK(a, b, ¢, d).

Imom aucmor Bow mootceme ocmasums cebe na namamyv. B wavase ceoetl pabomovt
ykaorcume ~ DAMUINALA, UM, OTYECTBO;  JOATA POXKJIEHUSA;  TEJIE®OH;
KJIACC, IIIKOJIA, PAMOH IIIKOJIBI;

OUO Ttex yunreneit MaTeMaTUKN, KOTOPbIe OKa3a/ i Ha Bac HamboJibIliee BIUSHUE.
Cnuckn npoleawinx Ha ropoackoii U pervoHabHbli Typ byayT onybnukoBaHbl Ha
caiitax www.pdmi.ras.ru/” olymp u olymp.academtalant.ru

CAHKT-IIETEPBYPI'CKAA
OJIMMIINATA IIKOJIBHUKOB ITO MATEMATUKE

PAVIOHHBIV DTAII
BCEPOCCUNCKON OJUMIINAIBI NIKOJIBHUKOB
18 HOdABPYA 2023 T. I Typ 10 KJIACC 2 BAPUAHT

1. Juma ormerms Ha mpsmoit 101 ToUuKy Tak, UTO PACCTOSHUE MEXKITy
JIOOBIMU JIBYMs M3 HUAX PABHO IEJIOMY YHCJIY canTuMeTpoB. IIpu sTom pac-
CTOSTHUE MeXKJIy CaMOil mpaBoif m BTOpPOH crpaBa ToukKaMu pasHO 2022 cMm.,
a paccTosIHMe MEeXKJy BTOPOil U TpeThbeil cripaBa Toukamu — 2023 cm. Jloka-
2KUTe, YTO HAMIyTCd KaK MUHUMYM 199 11ap oTMEUYEeHHBIX TOYEK, PACCTOSHUS
MEXK/Iy KOTOPBIMU He JiedaTcd Ha 4.

2. Jlau BeinykJiblit yetbipéxyroibauk ABC D, takoit uro AB = C'D. Ha
MIPOJIOJIPKEHNH ero CcTOpPoHbl AB 3a Touky B ormedena touka P. OTpes-
ku AC u DP nepecekatorcsa B Touke (). Mssecrno, uro ZPAD = ZPQC n
LACD = ZADP. Jokaxure, ato npsamas AD KacaeTcst OMUCAHHON OKPY K-
HOCTH TpeyroJbHuka BPD.

3. V AByX KBaJIPATHBIX TPEXUICHOB P U ¢ C OTPUIATEIHHBIMI CTAPIINMIE
ko3 durenramMu paBHbl HauOOJIbIINe 3HAaUYeHUs. JIOKaXKuTe, ITO MOMKHO
o100paTh YKCIa S U t Tak, YTOObI BBIIOIHAIOCH TOXK1eCTBO p(x) = q(sz—t).

4. B ropone Jlasumon ects 201 mromanb. Kakmas yania coenHsIeT aBe
oM@/ M (J1Be IIOMAAU MOTYT ObITh COeMHEHBI MAKCUMYM OJHOM y/THIIeii).
HazoBeMm j1Be 1101811 COCETHUMU, €CJIU OHU COeIMHEHbI yymteit. [loureii-
ckuii Muruib meitaercst noitMarh bangura Kpacapunka. OHu JIeficTBYIOT Cie-
aytoruM obpazom. Baagaige Murips BetaéT Ha oany us miomaeit Jasuimona
110 CBOeMY BbIOODY. 3areM 1uomaasb cebe Boibupaer Kpacasuuk. Ilocse sTo-
IO OHH XOJST 110 ovepeu (HaunHaeT Muriib), KaxK/Iblil 13 HUX CBOUM XOJIOM
JIOJIXKEeH TepebekarTh Ha COCEIHIOK IJIOMab. KaxkIplii u3 HUX 3HAET, IIe
HaxomautTcs comnepHuk. Murib noiimaer Kpacasumka, eciin okaykeTcst Ha Of-
Hoit miomasu ¢ uuM. sBectHo, yro KpacaBumk mMoxkeT JeficTBOBATDH Tak,
aT06br Muriis Hukora ero He noimal. I[pu kakom HanbOIBIIEM KOJUYIECTBE
YJIAIL, TO BO3MOXKHO?

5. YerpIpe monapHO Pa3MIHBIX HATYPAJIbHBIX 4HCIa @, b, ¢ 1 d B cymme
mator 30000. Haiiure nanmensinee Bo3mozxkuoe 3uadenne HOK(a, b, ¢, d).

dmom aucmor Bow mostceme ocmasums cebe Ha namams. B wavase ceoetl pabomot
yxaoicume ~ OAMUINASI, UMsI, OTUECTBO;  JATA POXKJIEHHUSI;  TEJIE®OH;
KJIACC, IIIKOJIA, PAVMOH IIIKOJIBI;

®UO Ttex yunresieil MaTeMaTUKU, KOTOPbIe OKa3a/u Ha Bac HauboJiblliee BIIUSTHUE.
Cnuckn npoleawnx Ha ropoackoii U pervoHanbHbli Typ byayT onybnukoBaHbl Ha
caiitax www.pdmi.ras.ru/~ olymp u olymp.academtalant.ru



