CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2008 roga ITO MATEMATUKE
II TypP. 9 KJIACC.

1. T'padux y = 22 + ax + b mepecekaeT ocu KOOPAMHAT B TpeX Pa3HLIX Toukax A,
B, C. llenTp onmucanHO# OKpPY*KHOCTH TpeyroibHuKa ABC JeXWT Ha TpaMoit y = .
Joxkaxkwure, ato a + b+ 1 = 0. (®. Bazapes)

2. B KopoJieBCTBE MeXK/Iy HEKOTOPHIMHU TOPOJIAMHU OTKPBHITHL JIOPOTH ¢ JIBYyCTOPOHHUM
JIBMKEHWEM TaK, 4TO M3 JIOO0TO TOPOJIa MOXKHO TPOEXaTh 1O JOpoTaM B Ji0boit Apyroii.
[Ipoe3n mo moporam MAaTHBIN, TPUYEM CTOMMOCTD y BCEX JOPOT pa3Has.

MWuWHHCTpP COCTABUJ CHUCOK BCEX BO3MOXKHBIX MaPIIPYTOB 1O JOPOTAM CTPAHBI, TPOXO0-
JIATIX Yepe3 KaxK bl TOpoJ] poBHO oivH pa3. Koposb-pedopMaTop OTMETHT B KaXKJIOM
M3 3TUX MAPIIPYTOB CAMYIO JIOPOTYIO JIOPOTY W MPHUKA3aJl 3aKPHITh BCE JOPOTH, KOTOPHIE
OBLIM OTMeYeHBI XOTA Obl oauH pa3. Ilocsae 3Toro okazauoch, 4To m3 ropofa A Heab3s
mpoexaTh B ropoa B, u3 ropona B — B ropox C, a u3 ropoaa C' — B ropon A. Jlokaskure,
YTO MPUKA3 KOPOJst OBbLI BHITIOJTHEH HEMPABUIBHO. (C. Bepaos, A. Cmupnos)

3. Ilaruyroasauk ABC DFE onucan okojo okpyskHoctu S. Cropona BC kacaerca S
B Touke K. U3BectHo, uto AB = BC = CD. oxkaxwure, uto ZEKB = 90°.

(A. Cmupros)

4. Ha jocke BBIIHMCAHBI YUCJA Z1, . .., T100, TAKHE UTO T = 1/2 u myast moboro n ot
1 1o 99 BHITIONIHSAETCA PABEHCTBO Tyt = 1 — 2129 . . . Tp. JlOKaxkuUTE, 9TO Z109 > 0.99.
(@. Hempos)

Omuvmuana 2008 rona. IT Typ. 9 knacc. BeiBonnas ayauropus.

5. [lanbI pa3audHble HATYpaJbHBIE YUCHA @, b, c. JloKa)KnUTe HEPABEHCTBO

a+b+c

HOI(ab+ 1,bc+ 1,ac+1) < 3

(@. Hempos)

6. /[lan Buucauubiii derbipexyroabuuk ABCD. Jlyan AB u DC mnepecekaioTcda B
rouke F, a orpesku AC' u BD — B Touke F. Bribepem Ha ayue EF Touky P Tak, 4To
/BPE = /CPE. Jokaxure, uto ZAPB = /DPC. (A. Cmupros)
7. Ksagpat 2008 X 2008 pa3ouT Ha 001aCTH, KaXK1ad U3 KOTOPHIX TMPEICTABISAET COO0M
kBajpaTuk 1 X 1. B xaxknoit obaactu 3anucano uucao 0 waum 1, mpudeM HyJiel U e TUHAIL
B KBaJIpaTe MOpoBHY. Pa3pernaercs crepeTh TPAHUILY MEXKIY ABYMS COCETHUMHU OOJaCTsI-
MU, 00BEIMHNB UX B OJHY; IPU 3TOM YHUCJA, 3aMMCAHHBIE B ITUX 00JIACTAX, YAAJISIOT, & B
TMOJIyYeHHY10 00JIaCTh 3aMMCHIBAIOT WX cpe/iHee apudmMerndeckoe. [locie HeCKOMBKUX Ta-
KUX OTEpaluii OCTaHETCS OfHa 00J1aCTh, COBIAIAIONIAS CO BCEM KBajapaToM. [lokaxkmure,
YTO MOXKHO TaK TPOU3BOJIUTH OMEPAINU, YTO 3aMUCAHHOE B 3TOH 00JacTH 4ucao Oymer
MenbIre, gem 1/210°, (K. Cyzos)



CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2008 roga ITO MATEMATUKE
IT Typ. 10 KJIACC.

1. Ksanparuwiii Tpexunen f(z) = ar? + br + ¢ TakoB, UTO €CAM 3aMEHUTDb JI000MH
u3 ero ko3 puinueHToB Ha 1, TO MOJYYNTCH KBAIPATHBINA TPEXUJIeH, UMEIONHHA XOTs Gbl
OJIMH BeIeCTBEHHBIN KopeHb. JloKaXKuTe, 9TO MCXOAHbIH TPeXusieH TPUHUMAET XOTs OBl B
OJIHOM TOYKe OTPHUIATEIHLHOE SHAYEHNE. (A. T'oaosanos)

2. Touka O — TEHTp ONWCAHHON OKPYXKHOCTH BIMCAHHOTO YETHIPEXYTOJHHUKA,
ABCD. UsBecrno, uto ZAOC = /BAD = 110° u ZABC > ZADC. [okaxwure, 4TO
AB+ AD > CD. (A. Hacmop)

3. [lanbl pa3audHble HATYpPAJbHBIE YUCHA a, b, c. JlokaxkuTe, 4TO

a+b+c

HOI(ab+ 1,bc+ 1,ac+1) < 3

(@. Hempos)

4. Benymwit 3aranan uuciao ot 1 10 n. EMy M0XKHO 3371aTh Cpa3y HECKOJBKO BOTIPOCOB
PO 3TO YHUCJI0, HA KOTOPBIe TpeanoaaraeTcsa oreeT “na’ wian “aer’”. [locae dero Beaytmmit
OTBEYAET HA BCE 3TH BOUPOCHI, TPABJA He 00S3aTETHHO B TOM TMOPSJIKE B KOTOPOM OHHM
3a1aBanch. Kakoe HAMMEHBITOE YMCJIO BOTPOCOB HYKHO 33/1aTh, YTOOBI TAPAHTUPOBAHO
y3HATh 33JyMaHHOE BEIYIUM YHUCJIO?! (A. Axonan)

Omuvnmana 2008 roxa. II Typ. 10 kiacc. BeiBognast ayuropus.

5. [lan Buucauubiii derbipexyroabuuk ABCD. Jlyan AB u DC mnepecekaioTcda B
rouke F, a orpesku AC n BD — B touke F'. Ha nyue EF orvedena Touka P Takas, 4ToO
/BPE = /CPE. Jokaxure, uto ZAPB = /DPC. (A. Cmupros)

6. /lmaronaJsip BeykJioro 100-yroJibHMKS HA3BIBAETCS XOPOTIIEH, €CJIM ¢ KarKJI0# CTO-
POHBI OT Hee PACTIOJI0XKEHO YeTHOE YNCJI0 CTOPOH. 100-yrobHuK pa3duan Ha TPeyTOoJbHY-
KW HETEePECEKAIONTUMUCS JTUATOHAJIIMHU, POBHO 49 M3 KOTOPHIX Xoporne. TpeyroabHuKn
pacKpailieHbl B J[Ba IBETA TPABHIBHBIM 00pa30M (T.€. TPEyroJbHUKH OJHOTO I[BETA HE
MOTYT MMETh OOIIyI0 CTOPOHY). JloKayKuTe, YTO TPEYTOJbHUKOB TIEPBOTO M BTOPOTO IBe-
Ta, TOPOBHY. (0. Heamnosa)

7. TlocaenoBaTenbHOCTh (T,) 33/]aeTCA CJEAYIOMAM 00pasoM: T, = = WM Tpy| =

2
1 —2122...2, ipu n > 1. Joxaxwure, ato 0.99 < 2199 < 0.991. (@. Hempos)



CAHKT-TIETEPBYPI'CKA4A
OJIMMIINAJA MIKOJBbHNKOB 2008 roga ITO MATEMATUKE
IT Typ. 11 KJIACC.

1. [lam xBajgpat 10000 x 10 000. Kakoe HanMeHbIee KOJMIECTBO KJIETOK HAJO OT-
METHUTBH B 9TOM KBaJIpaTe TaK, 4TOOB B KaxKJI0OM KBajpate 10 X 10 u B KaxK 0t TOpU30H-
TajgpHON mosocke 1 X 100 6b11a oT™MedeHa XOTS OBl OJJHA KJIETKA! (C. Bepaos)

2. Ilaruyroabauk ABCDFE onucan okojo okpyxkuoctr w. Cropona BC kacaerca w
B Touke K. U3BectHo, uto AB = BC = CD. oxkaxwure, uto ZEKB = 90°.

(A. Cmupros)

3. Jannr 2008 kBaJpaTHLIX TpexuieHoB 12 —aiz+by, k=1, 2, ..., 2008, y KOTOPHIX
Ha MecTe K03 PUITHEHTOB a; U by BCTpedaloTcsa Mo OTHOMY pa3y Bce umcia ot 1 mo 4016.
Hukakwue nBa TpexdaeHa He MMeIOT oOIMUX KopHeit. Ha BemecTBenHO# mpaMoit oTMeTH-
JIM BCEe KOPHU 3TUX TpeXwieHOB. /[oKaknTe, YTO pacCTOSTHUE MEXKJIY KaKUMH-TO JBYMS
OTMEYEHHBIMH TOYKaMu MeHbire 1/250.

4. Ilo xpyry paccraiaens 100 HaTypaJbHBIX YHNCEN, HUKAKWE JIBA W3 KOTOPBIX HE
JETISITCS JIPYT Ha, Apyra. MeK/ly KasKJIbIMH JIByMsl COCEJIHUMH YACIaMH (OTHOBPDEMEHHO)
BIIMCHIBAETCS PE3YJIBTAT OT JIEJIEHUS JIEBOTO N3 HUX HA WX HAUOOIBITHUiT 0OIMuii JeiuTes,
mocJje dero ucxoaubie 100 gncen cTUpaioTcsd. DTy ONEpPalnio TOBTOPHUJIN HECKOJIBKO Pas.
Kaxkoe Hanbosbiiee KOJUIECTBO €IMHUT, MOXKET TEMEPh CTOSATH BAOJIb KPyTa?

(M. Anmunos)

Omuvmuana 2008 roxa. II Typ. 11 kiacc. BeiBognas ayuropus.

5. Bce rpanu Terpasnpa ABCD — ocTpoyronbubie Tpeyroibuuku. B rpansx ABC
u ABD uposenn Boicoret AK u AL coorBercTBenno. Oxaszasiock, uro Touku C, K, L, n
D nexar Ha omHOl OKpykHOCTH. Jlokaxkure, uto AB | CD. (. Maxcumos)

6. Kaxkoe nanboJibiliee 3HAUEHNE MOXKET TPUHUMATL HAMOOJBITHH OOIMUit JeaIuTennb
Tpex uncea ab+ 1, bc+ 1 n ac + 1, ecan a, b u ¢ — pasandyHbIe HATYPAJbHBIE YHUCJIA,
cyMMa, KOTOpHIX He Tpesocxomut 3 0000007 (@. Hempos)

7. B crpane 10000 ropomoB, HEKOTOPHIE M3 KOTOPHIX COETUHEHBI JoporaMu. M3 Kak-
Jioro ropoaa BerxonuT Menbite 100 nopor. Kpome Toro, 060t MuKINYecKuit MapIipyT,
COJIepIKAIMAH HEYETHOE YNCJIO JOPOT, MPOXOAuT Kak MuaMMYyM 1o 101 mopore. /lokaxkure,
YTO MOYXKHO pazduTh crpany Ha 100 rpynm mo 100 ropomoB Tak, 4ToOBI Ji00as JI0pPOTa
CBA3BIBAJIA TOPO/IA W3 PA3HBIX T'PYTIIL. (C. Bepaos)



