CAHKT-IIETEPBYPI'CKA#
OJIMMIINAJTA IKOJIBHUKOB 11O MATEMATUKE

PAVTOHHBIN DTATI
BCEPOCCUIICKOI OJIMMIINA IBI IITKOJIBHNKOB
16 HOaBPYd 2019 1. I Tvp 11 KJIACC 1 BAPUAHT

MaTemMaTmka

1. ¥ron a € [0, 7] u uncaa a, b (e paBHbIE HYJIIO OJHOBPEMEHHO)
TAKOBBI, YTO YUCJIO SN (v ABJISIETCS KOPDHEM yDaBHEHHUsI

2az% + bxr — 2a = 0,
a JHCJIO COS (r — KOPHEM ypaBHEHUS
2a2% + bx — 2b = 0.

[Ipu Kakux « 370 MOXKeT ObITH?!

2. Yepes peopo AB rerpasapa ABCD mpoBesieHbI JiBe TIOCKOCTH.
Kaxknas u3 nux obpasyer pasubie yribl ¢ miockoctsamu ABC u ABD.
OjHa w3 HEX TPOXOIUT depe3 cepeauny pebpa CD. Jlokaxkwute, 910
BTOpasi TJIOCKOCTh napaJiiesbia pebpy CD.

3. Yucsio, He mpeBOCXOIsAIEe MUJLINOHA, TOJETUIN C OCTATKOM HAa
96, 97, 98 n 99. Kakoe HanbosbIee 3HAUEHNE MOXKET OBITH Y CYMMBI
MOJIYYEHHDBIX OCTATKOB?

4. Janbl unciaa a, b u ¢, 6onabimue 1. Yucna x, y, 2 yJIOBIETBOPSIIOT
yeqoBusaM a® = bY = ¢, a® + b* = 2¢. Jlokaxwure, uto 2z < = + .

5. Ha depme xuBer 10 gyenosek (2 Horm, 1 rosioBa), a TakKe Kypbl
(2 Horu, 2 Kpbiia, 1 rososa), osipl (4 Horu, 1 rosoBa) u meracs (4 HO-
ru, 2 Kpbuia, 1 rososa). O HAXKIBI HA BBIIAC OTIPABUINCH HECKOJIBKO
xkureseit pepmbl. OKazaaoch, 4To Ha BbIIAC yHLTH 1/3 BCcex T0JIOB,
1/4 Beex kpbuibeB u 1/5 Beex nor. Jlokaxkure, uTo Ha dbepme KUBer
He oosipire 20 oBerr.

Imom aucmox Boi moorceme ocmasumos cebe wa namamosv. B navane ceoet
pabomal yxascume caedyroujue OaHHbLE:

OAMUINSA, UMd; TEJEOGOH; KJIACC, LIKOJIA, PAFIOH LIKOJIBL;
OUO rex yunresneil MaTeMaTUKK, KOTOPble OKazai Ha Bac HanbosbIIee BIsHe.
Cnnckn npoweawnx Ha ropoACKoii U pernoHanbHbIli Typ ByayT onybnankosaHbl
Ha caiitax www.pdmi.ras.ru/~ olymp wn http://anichkov.ru/page/olimp/

CAHKT-IIETEPBYPI'CKA#
OJIMMIINAJTA IIKOJIBHUKOB 11O MATEMATUKE

PAVTOHHBIN DTATI
BCEPOCCUIICKOI OJIMMIINA IBI IITKOJIBHNKOB
16 HOaBPd 2019 1. I Typ 11 KJIACC 2 BAPUAHT

MaTemMaTmka

1. ¥ron a € [0,7] n uncaa ¢, d (He paBHbIE HYJIIO OJHOBPEMEHHO)
TAKOBbI, YTO YUCJIO SN (v ABJISIETCS KOPDHEM yDaBHEHHUsI

2ca® — dx — 2¢ =0,
a JECJI0 COS ( — KOPHEM YpaBHEHMUsT
2cx? 4 dx +2d = 0.

IIpu Kakux « 370 MOXKET ObITH?!

2. Yepes pedbpo BC' rerpasapa ABC' D npoBejieHbI JBe TLIOCKOCTH.
Kaxknas u3 nux obpasyer pasibie yribl ¢ mwiockoctamu ABC u BCOD.
Osma w3 Hux napaJsenbaa peopy AD. Jlokaxkure, 9T0 BTOpas IJIOC-
KOCTh IIPOXOJIUT 4uepe3 cepejuny pedbpa AD.

3. Huco, He mpeBocxo/idInee MIUJLIMAP/IA, MOJETUIN C OCTATKOM Ha
994, 995, 996 u 997. Kakoe HanboJibiiee 3HaUCHIE MOXKET ObITH y CyM-
MBI TTOJIYYE€HHBIX OCTATKOB?

4. Janol uncna a, b u ¢, 6onapmme 1. Yucaa o, y yIOBJIETBOPIIOT
yeaoBusM a® = b = ¢, z = (v +y)/2. Hokaxure, uro ¢ < (a* + b*)/2.

5. Ha Ocrpose gokropa Mopo xkuByT 20 4eI0BEK, a TaKKe OCJIbI
(1 rosioBa, 1 xBOCT), IpaKOHBI (3 TOJIOBBI, 1 XBOCT) 1 T€HHO-MOUQUIIN-
POBaHHBIC XOMAKH C TpeMs rojosaMu u 6e3 xsocta. OIHazKIBl MOJI0-
BHHA BCcex oburaresieil ocTpopa ucdesna B KyHriax. OKasajioch, 9To
TEeM CaMBbIM HCYE3JIa TPETh BCEX XBOCTOB U YeTBEPTh Beex rojios. Jo-
KazKHTe, UTO JI0 MCYE3HOBEHUA Ha OCTPOBE ObLIO He Gosee 20 XOMAKOB.

Omom aucmox Bui moosrceme ocmasums cebe na namams. B nwavane ceoet
pabomul yraxcume caedyrowue daHHvLe:

OAMUINS, UMSI; TEJE®OH; KJIACC, IIKOJIA, PAMOH IIKOJIBI;

OUO Tex yuuresneil MaTeMaTUKK, KOTOPble OKazai Ha Bac HanbobIIee BIsIHe.
Cnnckm npowegmx Ha ropogckoli 1 peroHasbHblii Typ byayT onybimkoBaHbl
Ha caiitax www.pdmi.ras.ru/~ olymp wn http://anichkov.ru/page/olimp/



