CAHKT-TIETEPBYPI'CKAY
OJUMITHAJA HNIKOJBEHHMKOB 2007 roga 11O MATEMATHKE
ITI Tvre. 9 KJITACC.

1. Kranparnuit Tpexanen f(x) = x? + px + ¢ maxos, wro ypaprenne f(f(x)) =0
HMEET POBHO OJIWH KOpeHb. JlokasknTe, 14T0 KoahhHITHERTH p 0 ¢ HEOTPHITATEILHE.
(C. Hearnos)
2. AA; v CCy — BRICOTH 0CTPOYTONILHOTO TpeyToabanka ABC, B kotopov ZABC =
45°. Toukn () w H — COOTRETCTBEHHO TEHTP ONMHCAHHOH OKPYSKHOCTH W OPTONEHTD
ANABC. Hoxasxknre, uto npsiviast A, Cy poxoiuT vepes cepenny orpeska (O H.
(C. Bepaoe)
3. JlecsrTuvnast 3amuch KBa/IpaTa HATYPATLHOTO THCIA COCTOWT W3 OfHOH JTBOHKH 1
k — 1 e WHATH, 3ATACARALIX B HEKOTOPOM Topsiyike. JlokaskuTe, wTo & He JIENWTCS HA
11. (K. Cyroe)
4. Ha nenb poskjernst bapony Miorxrayseny nojapwin massi, B KOTOPOM OYEHD
WHOTO (PUTYPOK BH/IA D, E}, EG, E} n {:} Bapon vTep:KIaer, 9To CIOoKWI W3
2006 Taxnx PUTYPOK MPIMOYTOIBHAK, TIPHIEM BCE TPOSIMOINHERTDIE CTOPORKT (DHTYPOK
OKA3aMCh Ha TPaHmne mpsivioyrossinka. He onmbaerca mn Gapon? (DPurypkn MoKHO
TMOBOPATWBAThL W MEPEROPATHBATL. BHYTPH NMPsSiMOYTOIBAWKA TE JIOJKHO GHITH MYCTOT W
HaJIOKeHnit pUrypoK JpyT Ha JIpyTa.) (E. Conxuna, JT. Kapnoe)

Harpaxmenuwe nobemuTemned omummmamu cocTouwTca 23 was 2007 r. B 16.00
B KuHO3aIe Jropma TeRopdYecTRa wHux (Hemcruit mp., 39)

3amayu ¥ pes3YMbTATH OJMMIHMAIK OymyT omyb/MKOBAHW Ha caiTe
http://www.pdmi.ras.ru/~olymp

Omrvimraa 2007 rona. I myp. 9 knace. BuiBojinast aymumopnst.

5. ABCD — pumykanit 9eTHIpEXYTOIbAAK, Tako# uto AD = BD = AC. Toukn M n
N — cepemanr ctopon AB w CD coorrercrrenno. Orpesok M N nepecekaeT JIMATOHAIN
HeTHpeXyTONbANKA & Toukax X w Y, I7 — mouka nmepecewennss AN w DM. Jokasknre,
uro PX = PY. (A. Cmupnos)

6. Ha 1ocke pemmcansr wncnaa 1, 2, 3, ..., 2007. Paspenraetest BRIDpATh HECKOJIBKO W3
THCE B 3TOM DAV W 3AMEHATh KayKJI0e W3 9THX THCET Ha WX cpefiHee aphgdVeTnecKoe.
IIpowsneneno MecKoIbKo Takux oneparmit. JokaskuTe, IT0O THCIO, CTOATIEE Ha TOCTE
TOTO HA MECTe e/JAHATH, MeHbITe 2006 } (P. Cazunoe)

7. B crpane A wveercst > 3 TOPOJIOB, KOTOPHIE COEJIHHERKT JIOPOTAMW TaK, HTO
w3 A0G0TO TOPOJIa MOSKHO JI0eXaTh JIo J1060To Jpyroro. Ecin 3akperte Ha peMoHT JTio-
Hoit HabOp JopoT, 0DPAYIONINX KOJBIEROH MaPIIPYT, TO HallJIETCA Napa Topo/IoB, MEKTy
KOTOPBIVA HEJIL3ST TTPOEXATH MO OCTARTIMCS Jioporay. Kakoe nanbomniiiee 1ucio Jopor
MOKeT BrITh B A7 (M. Anmunoe)

@opMmyanpoBka Ha s3bkike rpador. B cessnov rpade 1 > 3 peprmin. [lpn yia-

JeHnn BeexX pebep MoboTo KA rpad CTAHOBUTCH HECBsT3HBIM. Kakoe viakcnmvaabHoe
KOJIHIECTBO pebep MosKeT OBITh B Takou rpade?



CAHKT-TIETEPBYPI'CKAY
OJUMITHAJA HNIKOJBEHHMKOB 2007 roga 11O MATEMATHKE
IT Tve. 10 KJACC.

1. Kranparruit Tpexanen f(x) = x? + ax + b maxos, wro ypaprenne f(f(x)) =0
HMEET POBHO OJTHH KopeHb. Hokasknre, 1T0 KoachpHITHERTH ¢ W b HEOTpHITATEILHH.

(C. Hearnos)

2. B ocrpoyrombrov Tpeyroabinke A BC nposesiensr shicotsl A4, w B By. Buccek-
Tpuca srenmRero yria C nepecekaer npsivieie AB w Ay By B toukax L w K COOTRETCTREHHO.
Oxasanock, uro CL = 2C K. Haijinure yron ¢ TpeyroJIbHAKA.

3. Ha nocke 6w mamucansr 10 equann. Kaskyw MHHYTY Kakne-To 5 1Heel yBe-
mnansalorest Ha b0%, a npyrue 5 wncen yvennmmaorest ra 50%. Mosker nm wepes wac
0Ka3aThCsl, UTO CYMMa THCEN Ha, JIocke papra 107 (0. Heanoea)

4. B crpane 100 ropoyos u 199 jopor. (Kaskiast 10opora coeTHASET JIBA TOPOJIA,
MOBRE JIBA TOPOJIA COEJIMHERRT He DoJiee ueM oJiHoi Jloporoit.) H3 motioro ropoia MoskHO
JIOEXATh T JIOporaM B a0boi Apyroi. JokasknTe, 1T0 MOXKHO 3aKPHITh HECKOJILKO JIOPOT,
0DPAsYIOTIX 3AMKHYTRIH MapTIpyT, Tak, ITOHHT O OCTARIIAMCS TOPOTAM TO-TIPEKHEMY
VOYKHO DRIJIO JIoeXaTh W3 JI000To TOpo/1a B J0boH JIpyToil. (M. Anmunoe)

Harpaxmenuwe nobemuTemnel ommMmmamu cocTomTca 23 Mas 2007 r. B 16.00
B KuHO3aIe Jropma TERopdYecTRa wHux (Hemckuit mp., 39)

3amayM ¥ pe3YMbTATH OJMMIMamk 6yAyT omyb/MKOBAHW Ha caiTe
http://www.pdmi.ras.ru/~olymp

Omrvimrasia 2007 roga. I myp. 10 xmace. Beiposirast ayinropnst.

5. ABCD — pumykinrrit 9eTHIpexyToabaakK, Takol uro AD = BD = AC. Toukn M n
N — cepeyinnnr ctoporn AB w CD coorsercrrenno, Orpesok M N nmepecekaeT JTMATOHAIIN
HeTHPEXYTOJbARKA B Toukax X u Y, I7 — Touka mepecedennst orpeskos AN w DM.
Hoxasknre, aro PX = PY. (A. Crmupnos)

6. @ejisT BRIMMHCHIBAET CIEBA HANMPARO DECKOHETHYIO TOCIE/I0BATETbHOCTD HEHYIIEBHIX
ndp. [ocnae BRMHECHTBARNST KaxKT0#H MHDPH OH PacKIa/IRIBAET HA MPOCTRIE MHOKHTEIH
TIOJIYIHBIIEECS K 3TOMY MOMeHTY MaTypadbHoe THCI0. JJoKaknTe, 1T0 paHo WIH TO3/THO
OJTHH W3 3THX MPOCTHIX MHOKATENeH okaskerest boabire 100. (@. Hempoe)

7. Ha nocke m X n croaT n? pasawx dumek. 3a o/THO ieficTBRe pasperaeTces nepe-
CTABWTL TPOHSBOIBILIM 00pasoM (PUTTKH, CTOATITHE B O/THOH TOPW3OHTAJIN WIW B OJTHOH
pepTHKaN. JlokasknTe, 1T0 3a 31 — 4 JIefiCTBAA HeJIb3s MOJYIATh PACCTAHOBKY, CHMMET-
PUYHYIO MCXOTHOH OTHOCHTENBHO TIABHOH JIMaroHamIN. (C. Hearnos)



CAHKT-TIETEPBYPI'CKAY
OJUMITHAJA HNIKOJBEHHMKOB 2007 roga 11O MATEMATHKE
IT Tve. 11 KJACC.

1. Kasxmit W3 yIeRHKOR KJIacca 3alucal B cBoel TeTpajike TeoMeTpHIeCKYIo TTPpo-
TPECCHIO, COCTOSTIYI) W3 TPeX Pa3INTHHIX TMOJOKATEIbRX wncen. [lyerh A — cywva
TEPBHIX WIEHOR BCEX ITHX Mporpeccrit, B — cyvva WX BTOPHRIX WIeHOB, 1 ' — cyvva ux
TpeThbux wieHok. JJokasknTe, 1m0 Nocaeoparenbiocts A, B, C ne sinasiercst apudvieTn-

qeckol mporpeccrei. (@. Bazapes)
2. KpeaJipaT HATYPAJIBLHOTO THCIA COJIEPSKAT HECKOJIBKO eJTHHAT] W OJTHY JIBoiiKy. Ho-
KayKnTe, 1TO OH JIENTeA Ha 11, (K. Cyroe)

3. MMecruyromsunk ABC DEF Bmncan B oKpyyKHoCTh. Okaszanoch, uro AB = BD,
CFE = EF. llnaronasm AC w BE mnepecekaiorest B Touke X, jquaronann BE uw DF —
B Touke Y W jmaronann BF w AE B mouxke Z. HokaskwuTe, 9T0 Tpeyroanank XY Z —
parHODE IPEHARTI.

4. B crpane 100 roponor w 199 nopor. (Kamnaﬂ JIOPOTa COeTANAET NRa. TOPOIA,
MOBRE JIBA TOPOJIA COEJIMHERRT He DoJiee MeM oJiHOH Joporoit.) 113 moboro roposia MOKHO
JIOEXATh T JIOporaM B a0boi Apyroi. JokasknTe, IT0 MOMXKHO 3aKPHITh HECKOJIBKO JIOPOT,
0DPAsYIOTIX 3AMKHYTRIH MapTIpyT, Tak, ITOOHT O OCTABITHMCS JIOPOTAM TO-TIPEKHEMY
MOMKHO BBIJIO JIoeXaTh W3 11000T0 TOpoaa B I0bok pyTroi. (M. Anmunoe)

Harpaxmenuwe nobemuTenel ommMmmamu cocTouTca 23 Mas 2007 r. B 16.00
B KuHO3ae Jropma TeRopdYecTRa wHuX (Hemckuit mp., 39)

3amayu ¥ pes3yAbTATH OJMMIHamk OyayT omnyb/MKOBAHW Ha caiTe
http://www.pdmi.ras.ru/~olymp

Omrvimuasa 2007 roma. I ryp. 11 xnace. Beiposirast ayinropnst.

5. B mpeyronpanke ADBC wa croponax AB w BC suifhpansr Toukn E w F' Tak,
uro AE = EFF w /ZCEF = ZABC. Touka K na orpeske EC maxora, wro FK =
FC. HokasknTe, 1T0 OTPE3OK, COSTHHIONIH cepe/inAbl otpeskos AF w EC, B jipa pasa
xopoue K F.

6. ey BLITHCHIBAET CIIEBA MANTPARO DECKOHETHYIO TOCIE/I0BATETLHOCTD HEHYIIEBHIX
ndp. [locne primuckBanist Kaska0# MHPH OH PAcKIa/IRIBAET HA TMPOCTRIE MWHOKHTEIH
TMOJIYIHBIITEECT K 9TOMY MOMERTY HATYpaAIbHOE THCI0. JJoKasknTe, 1TO pano WIH TO3/THO
OJTHH W3 3TAX MPOCTHIX MHOKATENeH okaskeres boabire 100. (@. Hempoe)

7. llocnenopaTenbHOCTD &y, 3a/1aHA TTPABWIIOM

p
Iy

Tntt = Tn F n(n+1)’

npnuey x; € (0,1). JokasknuTe, 1T0o 9Ta MOCIETOBATENBHOCTL orpannyiena. (A. Xpubpoe)



