MocKoBCKUiT TIEHTP HEMPEPBIBHOTO MATEMATHIECKOTO 00pa30BaHUsI
MocKoBCKMiT HHCTUTYT OTKPBITOTO 0obpaszoBanusa lenmapraMenTa o6pa3oBanusa ropoma MockBb!
MockoBcKuil 11e/1aroru4ecKuii rocy JapCTBeHHbIi yHUBEPCUTET
MockoBCKU# TOPOACKOM MeJArOrnuecKnii YHUBEPCUTET

IT TBopueckuit KOHKypC yduTeJeii
Mocksa 25 centsabps 2005 romga

Veaxaemsble Kosneru!

0. 3anonHuTe akKypaTHO 1 pa3bopuynBo aHKeTy y4acTHuKa. E€ y Bac 3abepyT yepes yac nocne Havana
KOHKypCa.

1. MNepeHecute Baw wndp C aHKETBI B JIMCTOK PErMCTPALUN U HAKENTE NIMCTOK PErmcTpaunn Ha
obnoxky Tetpagn. (Hukak no-gpyromy paboty nognucsisaTe He TpebyeTcs.)

3anomuuTe (Man 3anuwnTe) CBORA NP — TONBKO MO HeMy Bbl cMoXeTe y3HaTb uTorm nposepku
Baweii pabotsl (www.mccme.ru/oluch/).

2. 3afaHns MOXHO BbIMOAHATL U 3anuchbiBaTh B nobom nopsagke. Pewenne KAXKJOIO 3agaHus
HaZO Ha4MHaTb C HOBOW CTpaHuubl. JlocTaTO4HO Y4ETKO yKa3aTb HOMEP 3afaHusl, NEPENUCLIBATL YCIOBNUS
HEe Hago.

Bam npegnaraetcs yeTbipe bnoka 3agaHuii:

Nel — Ne4. 3agaum ans pewexuns.

Ne5 — Ne7. Mownck maTeMaTUyYecKux owmnboK B TEKCTaX.

Ne8 — Ne9. 3agaun, B kOTOpbIX TPEOYeTCsA HAlTN KaK MOXHO DOAbLLE CNOCODOB peLleHnst.

Ne10. Haiitn kak MoxHo bonblie owmnbok B "pokazatenscree" Teopembl Pepma.

[NpogonxutensHocTb KoHKypca — 4,5 yaca.

I. PewnTe 3apgaun.

1. /IBe X035k MOKyaJIM MOJIOKO KaK/Iblil JieHb B Tedenune Mecsa. [lena Ha MOJIOKO exKeIHEBHO
meHsi1ach. CpeiHsist meHa MOJIOKA 3a Mecsll okaszaJiachk paBHoit 20 pyOssm. ExxeaneBro nepsast xo-
3diiKa MOKYTaJa Mo OJIHOMY JIUTPY, a Bropas — Ha 20 pybsteit. KTo u3 HUX MOTPATU/I 3a 9TOT MECsI]
OosIbIIe JeHer ¥ KTO KYIUJ OOJIbIlle MOJOKa?

2. BUCCEKTPHCHI YIVIOB TPEYTOJbHUKA, MePeceKaloT ONMMCAHHYI0 OKPYKHOCTD B Toukax A, B u C'.
Hoxkaxure, uro AA" + BB’ + C'C’ 6osbiiie iepuMeTpa TPEyroJbHUKA.

3. Peuure ypasuenue: logQ\/mg (22 — 20 —2) =log,, 5 (z* — 2z — 3).

4. Ha xonmax orpe3ka 3anucano mo eaumuuie. Ha KaykaoMm mare MeykIy KazKIBIMU IBYMs COCeJI-
HUMHI YHUCJIAMU BIOUCBIBAIOT UX cyMMy. To ecTh, HA TIepBOM Iare MexKIy JABYMs €IMHUIIAMU 3aTUCHI-
BAIOT 2, HA BTOPOM MIare JOMKUCHIBAIOT JBe TPoiiku, u Tak jaJjee. Ciaenmano 2005 maros. CKoJIbKO pas3
CpeJii BBIMMUCAHHBIX Yuces Berperutcst aucao 20057

I1. Mepeg Bamu TekcTbl, KOTOpbIE MOTYT COAepXaTb MaTeMaTu4deckune ownbkmn. Owmbku MoryT bbITh Kak
B bOPMYNMPOBKAX YTBEPXKAEHNIA, TaK N B UX [OKA3ATENLCTBAX (peLueHnsiX).
B cnyuae, ecnm gokasbiBaeMoe yTBEPXKAEHNE BEPHO, YKaXUTe owmnbKy B foka3aTenbcTee (pelueHnn).
Ecnn yTeepxpeHne HeBepHO, OOBACHMTE, NOYEMY 3TO TaK, W HaiguTe OWMOKY B NPUBESEHHOM AOKa-
3aTeNbCTBE.
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5. Pemwure ypasuenne: Va2 — 1= (z+5) T
x p—

OtBeT: —1.
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Pemenue. [lepennienm famnnoe ypasrenue B uje \/(z — 1) (z +1) = (x + 5) v T Torya
x J—
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[lomydennas cuctema pereHuil He MMeeT.

6. Teopema. Eciin Bospacratomast ¢pyuknust gauddepernupyema Ha HEKOTOPOM HHTEpBaJie, TO
B Ka kIO TOYKE 3TOr0 WHTEPBAJIa ee MPOU3BOAHAS MOJIOKUTEThHHA.

HokazareanbcTBo. [lycts Gynkuus f(x) umeer npousBogHyIO B KazK0il TOUKE Ty HEKOTOPOTO
f(@) — f(xo)
T — X
npu r > xo moiyunm, uro f(x) > f(zo), a npn x < o momyumm, uro f(z) < f(xp). B oboux
caydasx paccmarpubBaemas apobb mojgoxurenbua, nodromy f'(zg) > 0. Taxum ob6paszom, B 11060t

TOYKe MHTepBasa [ MPOU3BOAHAS MOJIOKHATEIbHA, YTO U TPEOOBAIOCH JOKA3ATh.

unrepBaia I. Torma f'(z9) = lim, 4, . Tak kak f(x) Bospacraer Ha mHTepBase I, TO

7. Teopema. CymMa IIOCKHX YIJIOB TPEXTPAHHOIO yIyia MeHbIre, dem 360°.

JoxkazaresbeTBo. [IpoBegem mIockocTh «, mepeceKaroniyio Bce pedpa JAHHOTO TPEXTPAHHOTO
yIJIa ¢ BepIIUHON P, HO He MepneHIUKYJISPHYIO HA OJHOMY W3 HUX U He TepPIeHIUKYISIPHYIO HU
OHOI W3 TpaHeit 3Toro yria. [lycts o mepecekaer pebpa Tpexrpanuoro yria B Toukax A, B u C.

Paccmorpum P’ — oproronajsbayio npoekimio Touku P Ha m10ckocThb «. Toraa npoeknusiMm mioc-
kux yrios APB, BPC n C' PA rpexrpannoro yria ciayxar yriasl AP’ B, BP'C u C'P'A coorBercrien-
HO. Tak Kak OpTOroHaIbHAST MPOEKIUS YTJIa, CTOPOHBI KOTOPOTO MEPECEKAIOT TJIOCKOCThH MPOEKIINHT,
6osbie camoro yria, o ZAPB+ /BPC + /CPA < Z/AP'B+ /BP'C + ZCP'A.

Ucexonst u3 ¢rocoba moCTpOeHust TIOCKOCTH (v, BO3MOYKHBI JiBa cydas: 1) P’ jeKut BHyTpH Tpe-
yronbuuka ABC, 2) P’ nexur Bue Tpeyronbauka ABC. B nepsowm ciyuae cymma yraos AP'B, BP'C
u C'P'A pasna 360°, a Bo BropoM cayvae ona Menbure, yem 360°. CiegoBaresbHO, HCKOMasg CyMMa
MJIOCKUX YIJIOB MeHbIe, yeM 360°, 4To n TpeboBaJoCh J0Ka3aTh.

II1. Haiignute kak MOXHO Bonblue CnocoboB peleHns KaXK Ao 3a4adm 1 3annwWnTe 3TN PeLleHns Tak, Kak
Bbl 661 xoTenn nx Bugets B pabote Bawero yuenuka.

(PaznnyHbIMK CHUTAIOTCS CNOCODBI, NCMOB3YIOLME PA3INYHbIE MATEMATNYHECKIE NAEN, @ TAKXKe Pa3-
NINYHbIE TEXHUYECKNE NPUEMBI Peann3auumn OfHON 1 TOl e ngen.)

8. Cpasuure uncia: /2004 4+ /2006 u 2v/2005.
9. Mano: AABC; E € [AC], |AE|: |[EC|=3:4; M € [BC|, |BM| = |MC|; (AM)N(BE) = O.
Haiitu: |[EO| : |OB|.

IV. B aerycte 2005 roga 8 "Hogoii rasere" 6bi1o onybnnkosavo "Hoeoe pokasatesnscteo" Besnmkoii
Teopembl Pepma. Haiigute kak MoXHO Bonblue MaTeMaTHecKx OWNBOK B 3TOM TEKCTE.

10. Urak, TpedyeTcs jJoKa3aThb, uTo ecin X U Y — menble uncaa B ypaBuennn X" + Y" = 27,
to Z (upu n > 2) Bcerga ue uesoe. Ipexe dem Gparbes 3a Teopemy Pepma, MOBTOPHM TEOPEMY
[Mudaropa: "Ksaapar runoreny3sr paBen cymme kKBaaparos karetos'. Mbr Bpase jj1st ee HAMCAHUS
HCIIOTBb30BaTh JT00BIe TIepeMenHble. JamnumeM ee TakuM obpasoM: X2 + Y2 = R% roe X, Y, R—
nesble ducia, a Z, yreepxkiaaer @epma, —ue mesnoe. [lonpobyem mokasars. [lonsaTHo, Z He paBHO
R npu omaux u tex xe X, Y. Jlerko mokaszyeMo ajareOpamvecKu, Ja U ITPOCTO JIOTUUECKHU, UTO Z
Bcerjia Menblire, yeM [R. Korja mbl Bo3Bojgum X u Y B 0ojiee BBICOKYIO CT€NE€Hb, TO YMHOXKAEM UX
Ha camux ceOs. [lorom wmx ckaajpiBaeM u mojiydaeMm Z B TOH Ke CTeNeHW M. A Npu BO3BEIEHUN



B Hee R KaxKjioe W3 cjaraeMbIX HAJI0 YMHOXKUTH Ha [, Koropoe Oombire, yeM X u Y. K npumepy,
R}=(X?+Y?)R=X?R+Y*R.

BanuckiBaeM JJIMHBI CTOPOH Tpeyroibauka XY R B TpuroHomerpudeckom suje: X = Rsin A,
Y = Rcos A. A snauntr, Z" = X" +Y" = R"(sin A+ cos A). Torna Z = R(sin A+ cos A). Panee mbr
JIOKa3aJid, 4To Z Bcerja MeHblre R, crano ObiTh, sin A + cos A < 1. Takyro TpUrOHOMETPUUYECKYIO
(GYHKIIIIO MOXKHO HAUTH B JIFOOOM yUeOHUKe MATeMATUKH CTAPIINX KJIACCOB U YO TUThCS 10 Ipauxy
Uan TabJIHIe, ITO eCau 3Hadenne pyHKIun MeHbire 1, To yron A Gosbire 60° u menbmre 90°. A uro
IPOU30iIeT B 3TOM CJIydae C MPsIMbIM YTJIOM , HAXOJASIIMMCs Mexk Iy kareramu! OH Oojibiie yzxKe He
Oy/leT IpsIMBIM U OKarkeTcs B Tex ke mpejenax: 60° < B < 90°.

JI1000it J1ecATUKIACCHUK, Y KOTOPOTO IO MaTeMaTHUKe BbIIIe TPOIKHU, ¢ X0y BOCIPOH3BEIET BaM
hOPMYTy COOTHOIIECHHS CTOPOH Tpeyroibauka Z2 = X? + Y2 — 2XY cos B. Ilpn 60° < B < 90°
cos B—uncio He nemoe. A 3HAUNT, U Z HEMHHYEMO SIBJISETCS TAKOBBIM IIPH HEIbIX 3HAUYCHHSIX X
u Y. Yro u 1peboBajioch J0Ka3aTh.



