CAHKT-IIETEPBYPI'CKAZ{
OJIMMIINAJA INIKOJIBHUKOB ITIO MATEMATUKE

PATIOHHBIN DTAII
BCEPOCCHUIICKON OJIMMIINA Bl ITKOJIBHNKOB
21 HOoaBP4 2020 T. I Typ 11 KJIACC 1 BAPUAHT

MaremMaTmka

1. Tpoe BeIOCUIIEAUCTOB CTAPTOBAJIMA OJAHOBPEMEHHO U3 TOUKKA A KPYyTroBoii
TPacChl B OAHOM HaIpaBJIeHNH U (PUHHUIIHPOBAJIM OJHOBPEMEHHO B TOUYKe B.
IIpu sTOM TEpBBIN OOrOHSIT TPETHETO 8 pas3, a BTOPOI OOIOHSII TPETHETO
2 paza. (CKOpOCTH BEJIOCUIIEUCTOB MOCTOSIHHBI; BCTPEYN B MOMEHTBI CTap-
Ta u dunuma obronamu He cautaloTcst.) CKOpOCTh mepBoro paBHa 27 KM/,
cKopocTh BTOporo pasna 19 xkm/4. Haiiiure ckopocTh TpeThero Besocuiie-
JIMCTA.

2. Ceuenne napasutenenuneia ABC DA B1C1 D (ne 0653aTeIbHO IPIMO-
YTOJIBHOTO) IJIOCKOCTBIO TIPEJICTABIIACT U3 CeOsl MIATHYTOIBHUK C BEPITHHAMA
Ha pébpax AAy, BBy, CC1, CD u DA. Ero croponbl B mopsijike 06XoJia,
HadWHas C OJHOW W3 BepInuH, paBHbl 2, 3, 4, 5, 7. Haitaure yrom mexmay
CTOPOHAMHY JJIMHBL D 1 7.

3. Jamsr MuHorowiens! Tperbeii crenenu f(x) u g(x). MsBectHo, 4T0 ypas-

f(@) = g(|=[)

UMeeT POBHO 6 Pa3/IMuHbIX BEIECTBEHHBIX KOpHEH. CKOIBKO Pa3InIHBIX Be-
IIECTBEHHBIX KOpHell numeer ypasaenue f(|z|) = g(x)?

4. CyIecTBYIOT JI TaKH€e Pa3IndHbIe IPOCThIE Yuca P U ¢, bobimre 1000,
U TaKoe HaTypajbHoe dncio N, uTo B paznoxenne unciaa N! =1-2-3-...-N
Ha IIPOCThIe MHOXKUTEH P BxoauT B crertern 200g+199, a ¢ BxonuT B cTenieHn
200p + 1997

5. B mKkoste seificTByeT HECKOIBKO KPYKKOB. Cpeau HUX eCTh KPY2KOK II0
TOIIOJIOTHY, KOTOPBIfI HUKTO HE TOCEIAeT, U KPYKOK II0 OOIIeCTBO3HAHUIO,
Ha KOTOPLIi xomaT Bce 2020 y4ueHuKoB mKOJbI. CIMCOYHBIE COCTABLI JIIOOBIX
JBYX KPY?KKOB pasjnaHbl. Kpome Toro, jist JTrOOBIX JIBYX KPYKKOB A u B
1) naiinércsa kpyxok C, KOTODBIii MOCEIAIT B TOYHOCTH T€ YIEHUKH, KOTO-
pble mocemalor Kak A, Tak u B;
2) HaléTCst KPYKOK D, KOTOPBIH MOCENAI0T B TOYHOCTH T€ yIeHUKU, KOTO-
pLIe IIOCeIIaioT X0Ts Obl OAMH U3 KPYXKKoB A mmm B.
JokaxkuTte, 9T0 KAKOH-TO YUEHUK IOCENAaeT He MeHee ITOJIOBUHBI BCEX KPY K-
KOB.

Imom aucmox Bu moorceme ocmasumsv cebe na namams. B nauanre ceoeti pabomol
yKaHcume caedyrujue OGHHBIE:

DOAMUINS, UMd; TEJE®OH; KJIACC, LIKOJIA, PAVIOH HIKOJIbL;

OUO tex yunreseit MaTeMaTUKU, KOTOPbIE OKa3a/u Ha Bac Hanbosibiiee BiusHUE.
Cnuckmn npoleswmnx Ha ropogCckoi n pernoHanbHbli Typ bygyT onybinkoBaHbl Ha
caiiTax www.pdmi.ras.ru/~ olymp u http://anichkov.ru/page/olimp/
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1. Tpoe BeoCUIEAUCTOB CTAPTOBAJIMA OJAHOBPEMEHHO U3 TOUKKA A KPYTroBoii
TPacChl B OAHOM HaIpaBJIEHNH U (PUHUINMPOBAJIA OJHOBPEMEHHO B TOUYKe B.
[Tpu sTOM 1EpBBIH 06roHsT Broporo 3 pasa, a Tperbero — 15 pas. (Cko-
POCTH BEJIOCHUIIEJUCTOB IMOCTOSIHHBI; BCTPEYX B MOMEHTHI CcTapTa U (DUHUIIA
obronamu He cumuraioTcs.) CKOPOCTb BTOPOro paBHa 25 KM/d, a CKOPOCTh
Tperbero pasha 16 km/4. Haiimure cKOpOCTb TIEPBOIO BEJIOCUIIEHUCTA.

2. Ceuenne napasuienenuneia ABC DAy B;C1 D (He 00s13aTeIbHO IPSIMO-
YTOJIBHOTO) IJIOCKOCTBIO TIPEJICTABIISACT U3 ¢eOsl MIATHYTOIBHUK C BEPITHHAMA
Ha pébpax AB, AAy, A1D1, D1C; u DC. Ero cropoHBI B OpsiIKe 00XO7A,
HaunMHasi ¢ onHO# w3 BepwinH, pasBunl 3, 4, 5, 7, 9. Haiizure yrom mexmy
CTOPOHAMHU JJIUHBI 3 1 9.

3. Jaubl MHOrOWIEHB TpeTheii crenenu p(x) u g(x). sBecrro, uro ypas-
HeHue

p(lz]) +q(x) =0
MMeeT POBHO 6 Pa3/IMYHbBIX BEIIECTBEHHBIX KOpHEH. CKOIBKO Pa3INIHbIX Be-
IIECTBEHHBIX KOpHeill nmeer ypasaenue p(x) + ¢(|z|) = 07

4. CymiecTBYIOT JIM TaK¥e pa3jndHble IPOCTHIE Tuca r u s, bosbiiue 500,
U TaKOe HaTypaJjbHoe uncio M, uro B pasnioxkenne auciaa M! =1-2-3-...- M
Ha, POCThIe MHOYXKUTEIN T BXoAuT B cTeneHn 15054149, a s BXonuT B cTerenu

150r + 1497

5. B MexxmianeTrHoM mapJiaMenTe JAeficTByeT HECKOJIbKO KoMuTeToB. Cpe-
JIU HUX €CTh KOMUTET I10 9THKE, B KOTOPOM HET HU OJHOTO JelyTaTa, 1 KOMU-
TeT 110 TOJIEPAHTHOCTH, B KoTOpbIil BxoaaT Bce 10 000 memyraror. Crimcovnbre
COCTaBbI JIIOOBIX JIByX KOMUTETOB Pa3jndHbl. Kpome Toro, M JIOObIX IBYX
xomuTeToB X U Y
1) Haiigércst KomuTeT Z, B KOTOPOM COCTOSIT B TOUYHOCTU Te JEIYTaThl, KO-
TOpBIE COCTOST XOTS OBbI OJHOM M3 KOMUTETOB X U Y
2) maiinércs komurer W, B KOTOPOM COCTOSIT B TOYHOCTH Te JIEIYTATHI, KO-
TOpBIE COCTOSIT OJHOBPEMEHHO U B X, U B Y.

JlokaxkuTe, 9TO KAKON-TO JEIyTaT COCTOMT HE MeHee YeM B IIOJIOBUHE BCEX
KOMUTETOB.

Imom aucmox Bu moorceme ocmasumsb cebe na namams. B nauane ceoeti pabomovl
yKaHCUME CAedyUUE OGHHDIE:

DOAMUINS, UMd; TEJE®OH; KJIACC, LIKOJIA, PAVIOH IIKOJIbL;

OUO Tex yunreseit MaTeMaTUKU, KOTOPbIE OKa3a/u Ha Bac Hanbosibiiee BiausHue.
Cnuckmn nNpoleawmnx Ha ropoackoi U permoHanbHblll Typ byayT onybankoBaHsl Ha
caiitax www.pdmi.ras.ru/~ olymp u http://anichkov.ru/page/olimp/



