CAHKT-TIETEPBYPI'CKAY
OJUMITHAJA NIKOJBEHHMKOB 2008 roga ITO MATEMATHKE
ITI Tvre. 9 KJITACC.

1. I'padux y = 22 + ax + b NepecekaeT ocH KOOP/IMHAT B TpeX PasHLIX Todkax A,
B, C. llentp omncannol OKpYKHOCTH Tpeyroiabhanka ABC nesxut wa npsiviolt y = 1.
Hoxaxxnre, ato a + b+ 1 = 0. (@. Bazapes)

2. B xopoNeBcTRe MeK/Ty HEKOTOPBIMH TOPOJIAMH OTKPRITH JIOPOTH ¢ JIBYCTOPOHHRM
JIBWSKEHHEM TaK, 9TO W3 J0H0TO TOPOIa MOXKHO TPOEXATh 10 JIOpoTaM B 000t JIpyToii.
[Ipoesn mo goporay TIATHRIH, TPHYEM CTONMOCTb ¥ BCEX JIOPOT Pa3HAs.

MWHWCTD COCTABII CITHCOK BCEX BOSMOKHBIX MARTITPYTOR MO JIOPOTAM CTPAHbI, TPOXO-
JIATITAX 9epe3 KasK/IbIi Topo/T poBHO oJTHH pas. Kopoab-pedopMaTop 0TMETHT B KasKI0M
W3 ATUX MAPTIPYTOR CAMYIO JIOPOTYIO JIOPOTY W MPHKA3AJ 3aKPHITh BCE JOPOTH, KOTOPHIE
HHLIN oTMeders XoTa OB oA pas. [locae atoro okasanoch, 4To w3 ropoyia A Rembss
npoexaTh B Topos1 B, w3 ropoia B — B ropon C, a w3 ropoyia C — s ropon, A. Jdokasknre,
ITO MPWKA3 KOPOJIST ORI BRITIOJIHER HEMPABIILHO. {C. Bepaos, A. Cauprioe)

3. Ilsrruyromsrnk ABC DE omncan okoso okpyskaocTr S. Cropona BC kacaercst S
B Touke K. Wsrecrro, wro AB = BC = CD. Hoxasxknre, uro /KB = 90°.

(A. Crmupnos)

4. Ha focKe BRITTHCAHRT THCIA L1, - . ., L1g0, TAKAE TT0 21 = 1/2 w0 st moboro 1 or
1 10 99 BEIMOARSETCA PAREHCTRO Ty = 1 — XXy . . . Xy HoKasknaTe, 9T0 99 > 0.99.

(@. Hempoe)

Omrvimraa 2008 rona. I Typ. 8 knace. Brrsojinast ay/maTopnst.

5. Hanbsl pasawdnbie HATYpATbHBIE TUCHA ¢, b, ¢. JloKasKiTe HepaBeHCTRO

a+b+e

HOH{ab+ 1,be + 1,ac + 1) < 3

(@. Hempoe)

6. Man srnmcannsiii wernipexyroiasank ABCD. Iy AB w DC nepecekawrcst B
Touke E, a orpeskn AC' w BD — B Touke F. Bribepew na gyve EF Touky I? mak, 7T0
/BPE = /CPE. Hoxaxnre, ar0 ZAPB = /DPC. (A. Cmupnos)
7. Ksapar 2008 x 2008 pasdbaT Ha oHJIaCTH, KaK1ast W3 KOTOPHIX MTPe/ICTARISET cobO
kBaipatik 1 X 1. B kaxk o obnacmn samncano wicao (0 wam 1, npudev Aysel W eJTHAAT
B KBa,/[pate napokny. Paspermaetest cTepeTh TPAHWIY MESKTY JIBYMS COCETHAMH 0DIacTs-
Vi, 0DLETHOHE WX B OJTHY; TIPH 3TOM THCJA, 3ATHCAHABIE B 9THX 0DJIAcTAX, YIAISIOT, 4 B
MOJIYIEHAY 0 00JIACTh 3aMHCHIBAIOT WX cpeiHee apnudvernieckoe. [locsie HECKOILKIX Ta-
KWX OTepaIiil OCTAHETCS oJHa 0DJIACTh, COBMAIAIONIAS CO BCeM KpajpaToM. Hokasknte,
TTO MOYKHO TAK TMPOWIBOJINThL OTIEPAITHH, UTO 3alMUCaHHoe B 3To# obiacTn 1ucio Oyer
venbite, wem 1/2'0°, (K. Cyroe)



CAHKT-TIETEPBYPI'CKAY
OJUMITHAJA NIKOJBEHHMKOB 2008 roga ITO MATEMATHKE
IT Tve. 10 KJACC.

1. Kramparawii tpexwien f(x) = ax? + br + ¢ Taxos, 4T0 eCaM 3aMERWThL OO0
3 ero koacpumenTos Ha 1, TO MOIYIATCT KBAJIPATHHIT TPEXWIEH, WMEOTIHH XoTsa ORI
OJTNH BETIECTREHHRIH KOpenb. JloKaskuTe, IT0 MCXOTHBIT TpeXIeH TPHHRMAET XoTd O B

OJTHOH TOYKE OTPHITATELHOE SHAYEHWE. (A. Toaoeanoe)

2. Touka O — NeHATp ONMHCAHHON OKPYKHOCTH BIWCAHHOTO YEeTHPEXYTOILHHKA,
ABCD. Wsrectno, uwro ZAOC = ZBAD = 110° w ZABC > ZADC. Hokasxnre, 1T0
AB+ AD > CD. (A. Hacmop)

3. Hansl pasnnunbsie HATYpaIbHBIE THCHA G, b, ¢. Hokasknre, 10

a+b+e

HOHO(ab+ 1,be + 1,ac+ 1) < 3

(@. Hempoe)

4. Bemynmmit zaraian ancio ot 1 1o ri. EMy MosKHO 337aTh Cpaiy HECKOJIBKO BOTTPOCOR
PO 3TO THCIO, HA KOTOphIe Mpe/noaaraeTes oteeT “na’ nnm “rer”. [locne vero seymmit
OTBEYAET HA BCE 3TH BOMPOCH, TPaRIa He 0DST3aTeIbHO B TOM TOPSJIKE B KOTOPOM OHH
3a/japamich. Kakoe HanVieHbIIIoe THCIO BOTPOCOR HYIKHO 33/1ATEL, ITODR TapaHTHPOBAHO
V3HATL 33Ty MAHHOE BeJIYTIIHV THCI0? (A. Axornasn)

Omrvimrasa 2008 rona. I myp. 10 kmace. Brinorast ayuropnst.

5. MHan srnncannbiit werhipexyroiabaak ABCD. [y AB w DC nepecexaworcst B
Touke E, a orpeskn AC w BD — s mouke F. Ha nyue EF orviedena Touka I’ Takast, 110
/BPE = /CPE. Hoxaxnre, a0 ZAPD = /DPC. (A. Cmupnos)

6. Imaronans semykioro 100-yrodLAAKA MA3HBAETCS XOPOoTel, ecIn ¢ KasKo# cTo-
POHET OT HEee PACTIONIOKER) YeTHOE THCI0 CTOpoH. 100-yToIsHIK pashIn Ha TpeyTOIbHA-
KW HeNepeceKalomuVHACS JIMATOmalIsIVMA, POBHO 49 W3 KOTOpHX Xopotme. T peyroJbHIKH
PACKpAaIieHbl B JIBA TRETA MPABWIALILIM 00pasoM (T.e. TPEyTOALHWKH OJIHOTO TRETA He
MOTYT HMETh 0DIIYI0 CTOPORY ). JOKasKWTe, ITO TPEYTOJLHHKOB TIEPBOTO W BTOPOTO T(BE-
Ta MOPORHY. (0. Heanoea)

7. TocnenorarenbHocTs (T,) 38/188TCA CIEYIOTAM 0DpasoM: T =

1§ H Xpp1 =
1—ayx9...2, mpu 72 > 1. HoxkaxmTe, ato 0.99 < 299 < 0.991. (@. Hempoe)



CAHKT-TIETEPBYPI'CKAY
OJUMITHAJA NIKOJBEHHMKOB 2008 roga ITO MATEMATHKE
IT Tve. 11 KJACC.

1. Hawn xwajspar 10000 x 10000. Kaxoe ranvieHblllee KOJIWTECTBO KJIETOK HAJ0 OT-
METHThL B 9TOM KBaJIpaTe Tak, UTobh B Kask/10M Keajpare 10 X 10 w B xaskJ10ft TOpU30H-
TanbHOH monocke 1 X 100 6r1a oTvieeHa XoTd OB 0/THA KieTka” (C. Bepaoe)

2. IIsrruyrombank ABCDE omican okoso okpyskHocTH w. Cropora BC kacaercs w
B Touke K. Wsrecrro, wro AB = BC = CD. Hoxasxknre, uwro /ZEKB = 90°.

(A. Crmupnos)

3. annr 2008 xpa/ipaTHLIX TpeXHiaeHor 2 —apt+ by, k=1, 2, ..., 2008, y KOTOPHIX
Ha viecTe KoahhHITHERTOR ¢y, W b, BCTPETalnTes 1o OJTHOMY pasy kee wncia ot 1 1o 4016.
Hukaxkne jpa Tpexwiena He wveroT obmx kopreit. Ha pemecTeennoil npsvioil omvieTn-
JIN BCe KOPHHW 3THX TPeXWIeHoB. [[OKasKWTe, ITO DACCTOMHWE MEeK)TY KaKHMH-TO JIBYMS
OTMEUEHHRIVIH ToUKaMu Merbime 1/250.

4. Ilo xpyry paccrapnensl 100 HATypaJbHEIX THCEN, MAKAKAE JIBA W3 KOTOPHIX He
JIEASITCST JIPYT HA, JIPYTa. MesK/Ty KaskJIBIMH JIBYMST COCEJIIRMH THCIAMH (0/THOBPEMEHHO)
BITHCHIBAETCS PESYJIBTAT OT JIENIEHHS JIEBOTO W3 HAX HA WX MAnOOILITHI obTIHH JIeTHTe),
nocyie 1ero wexo iake 100 1icen cTipaoTest. DTy oNepanii) TOBTOPHIN HECKOJILKO pas.
Kakoe nanbosibiiee KOJIHIECTRO eIHHAT] MOKET Tenepb CTOAThH BII0Ib Kpyra?

(M. Anmunoe)

Omrvimrasa 2008 rona. I Typ. 11 kmace. Brinorast aynropnst.

5. Bce rpann Terpasipa ABC D — ocrpoyronnnue Tpeyroabankn. B rpansix ABC
n ABD nposemn Bricotht AK w AL cooTsercrienno. Oxasanock, uro Toukn C, K, L, n
D neskar wa ool okpyskaocta. Hokaskare, uvto AB | CD. (. Maxcumoe)

6. Kaxoe nanfoniiiee 3madenne MOSKET TPHHAMATL HAROOIBTTHH obTmit nemnrens
Tpex uncen ab+ 1, be+ 1 w ac + 1, ecid a, b W ¢ — pasauvHbIe HATYpAIbHBIE THCIA,
CYMMa, KOTOPHIX He npesocxont 3 0000007 (@. Hempoe)

7. B crpane 10000 ropo/ioB, HEKOTOPHE W3 KOTOPHIX COEJIMHERH JIoporavin. 3 kask-
JIOTO Topojia BhIXouT Merbiie 100 gopor. Kpove Toro, goboft MIKINYecKnit MapiipyT,
COTIEPSKANTIH HeueTIIOR THCO JTOPOT, TROXOIAT Kak MuanvyM 1o 101 nopore. Hokaskne,
TTO MOKHO pastimTh ctpany Ha 100 rpynn mo 100 ropojoe Tak, wTobh Jobast Jopora
CBASHIBAMNA TOPO/IA W3 PASHBIX TPYII. (C. Bepaoe)



