CAHKT-TIETEPBYPI'CKAJI
OJIMMIINAJIA THKOJIBHUKOB 2003 roga 11O MATEMATUKE
II TyP. 9 KJIACC.

1. Jlokaxkurte, 94TO J/Is1 JIFOOOTO TOJIOKUTETLHOTO YUC/IA T CIPABE/JINBO HEPABEHCTBO
22 + 928 < 9210 4 2.

2. JlokazkuTe, 4TO CyliecTByeT Takoit Habop u3 100 momapHO pa3IuYHBIX HATYpPaJIb-
HBIX YHCeJ, 9TO IPH JIIOO0OM pa3OMeHHH YHces 9TOr0 HabOopa Ha JBe HEMyCTbie T'PYIIILI
CyMMa 9HUCeJI B OJIHON W3 I'PYII JIEJUTCS HA CYMMY YHUCEJ B JIPYTOil IpyIe.

3. Jan Beinykisiii mecruyronbauk ABCDEF | B koropom /CAB = /FBA, /ECD =
(BDC, /AEFF = /DFFE, /{EAC = /FBD, /ACE = /BDF, /CEA = /DFB. Jloka-
JKATe, YTO IIeCTUYTOJbHUK, KOTOPBIi oOpa3yercs mnpu mepecedenun orpe3koB AC, BD,
CFE, DF, FA u FB, aBisgercs OINCAHHDBIM.

4. Ha crose nexar 30 kya cnmgex: mo 100, 101, 102, ..., 129 cnuuek. /ITuma n Cama
UI'PAIOT B TAKYIO UTPY: XOJ COCTOUT B TOM, UYTO MOZKHO B34Thb U3 JI000I Ky4UH OJTHY CIIHYIKY,
00 OO'bEIMHUTH B OJIHY Ky4y JBE HEILYCThIE Ky9H, KOJUIECTBA CIIMIEK B KOTOPBIX OJIHOIT
qeTHOCTH. [IpourpeiBaeT TOT, KTO HE MOXKET CJeIaTh X0/1. KTO BBIUTpaeT Mpu IpaBUILHOI
urpe, ecan madnnaer uma? (K. Kozacw)

Hazpaosicdernue nobedumenetds orumnuado, cocmoumcesa 24 anpeas 6 17.00 6 xkunosane
Jleopua meopuecmea ronwvx: (Hescrui np. 39)

Ousmvmmaga 2003 roga. 11 Typ. 9 kinacc. BeiBoguast ayauropusi.

5. BM — meanana octpoyrosbHoro tpeyronpanka ABC. Kacarenpnas B Touke A K
OKPY?KHOCTH, OMUCAHHOMN 0KOJI0 Tpeyroabauka ABM , n kacarenbuas B Touke (', K OKPY K-
HOCTH, ONUCAHHOIT 0K0J10 Tpeyrobauka BC M, nepecekatorcst B touke D. Jlokaxkure, 910
rouka K, cumMerpuuHasi Touke D orHOocuTebHO npsimoit AC, jtexkut Ha npstmoit BM .

6. Jluma u Caira paccTaB/sgiOT BCEMH BO3MOXKHBIME CIIOCODaMH 4mciIa oT 1 j1o 64 Ha
maxMaTHoi jgocke. Jlma kaxkmoit pacctanoBku JluMa BbIYuCIsgeT Mpou3BeeHNe Juces B
KaKJI0il CTPOKe, a 3aTeM CKJIaIbIBaeT moydeHHbie 8 mpousseaennii. A Caira BHIYUC/ISIET
IIPOU3BEJICHNE YUCesl B KaxK/0it u3 15 quaronasteii, napajiejabHbix guaronaan hl-a8 (B
9aCTHOCTH, TI€pBas W MSTHAIATAS JUATOHAJIN COCTOSAT JIMIMb U3 OJHOTO YHC/IA), a 3aTeM
CKJIabIBaeT cBon 15 mpowsmemenwii. /lokakure, 910 XOTst OBl JJIsT TOJOBUHBI U3 BCEX
BO3MOKHBIX paccTaHoBOK Jlumuua cymma OyzaeT Oosbire CammuHoii.

7. Haiinure Bce Takue KBajparTHbie Tpexuienbl f(1) = 22 +pr+q ¢ HeOTPUIATEIbHBI-
MU TeJTBIMI KO3 dUImeaTaMu, 9TO eCJId /I HEKOTOPBIX HATyPAJbHBIX duces a u b aucia
f(a) n f(b) B3aumuO upocrel, T0 @ u b TakxKe B3aumMuo upoctel. (. Ilempos, A. Xpabpos)



CAHKT-TIETEPBYPI'CKAJI
OJIMMIINAJIA THKOJIBHUKOB 2003 roga 11O MATEMATUKE
IT TypP. 10 KJIACC.

1. Kocrsa ymuoxkaa B ctosionk gasa H0-3Hauabrx dncia. OH HAMUCAJ ITH YUCIA OJHO
OJT JIPYTHM, 3aTeM J/Isd KaxKJI0# mapbl Mudp OJMHAKOBOTO pa3psjia MOJACUYUTAT UX IPO-
u3BeJ/IeHNe U BbINUCcAJ nojiydennbie 50 nmpousse/ienuii B CTpouky 0e3 npobejioB B COOTBeT-
cTBYIOIeM mopsake. /lokazkuTe, 9T0 morydeHnoe KocTeil 4ncio He paBHO TPOU3BEIEHIIO
UCXOJHBIX D0-3HAYHBIX YUCEI. (K. Kozacw)

2. Jlan Boucanubiii yerpipexyroibauk ABC'D takoii, uro /ABC + /ABD = 90°.
Ha jauaronasu BD ormeuena touka E rakas, yro BE = AD. U3 nee na cropony AB
onyineH nepneraukyasp EF. Jokaxure, uro CD + EF < AC. (A. ITacmop)

3. Ha samcre 6ymarn HapucoBaH HpaBUIBHBIN TpeyroJbHUK co ctoponoit 2003. Ila-
paJIJIebHO €ro CTOPOHAM MPOBEJeHBl MpsiMble, pazonpatone ero ra 20032 MpaBHIBHBIX
TPEYTOJbHIUIKOB O cTopoHoi 1. Pena u Cama Xoadar mo odepeau. KaxKkmapiii cBouMm Xo-
JIOM 00BOJUT (hJIOMACTEPOM 3aMKHYTYIO JIOMAHYIO, IPOXOJIAIILYIO [0 CTOPOHAM € IUMHUYHBIX
TPEYTOJTBHUYKOB U SIBISIONIYIOCS TPAHUATIENl BHITYKJIOTO MHOTOYTOTbHUKA. [I[pm aTOM pas-
JIMYHbIE JIOMaHble He JOJIKHBI uMeTh o0mumx Tovyek. Hauumnaer Dejsi, npourpeiBaer He
uMeroInuit xoaa. KTo BeIUrpaeT npu npaBuibHOM Urpe?

(/1. Kapnos, A. Hacmop no momusam sadawu P. Barapesa)

4. Jlano n > 4 marypaJibHbIX 4uces. VI3BecTHO, YTO cyMMa KBaJIPATOB JIIOOBIX 1 — 2
U3 ITUX YUCEJI JIeJIMTCS HA IPOU3BE/IEHUE JIBYX OCTaBIIMXCH ducesi. JJokazkure, 4To cpejiu
THUX YUCEJ €CTh XOTsI OBl JIBA OJIMHAKOBBIX. (C. Heanos)

Hazpasicoernue nobedumenets osumnuado. cocmoumces 24 anpeas 6 17.00 6 xkunosane
Jleopua meopuecmea ronor (Hescrut np. 39)

Ommvmmana 2003 roga. 1T typ. 10 kimace. Beiognast ayanropus.

5. B crpane 1000 ropooB, HEKOTOpBIE TTAPHI TOPOIOB COeIMHEeHbI Joporamu. Okas3a-
JIOCh, 9TO OJIMH U3 KOHIIOB JIFOOOI JTOPOTH SBJSIETCS TOPOJIOM, U3 KOTOPOTO BLIXOJHUT HE
6os1ee 10 mopor. Kakoe nHambosibIiiee KOJMIECTBO JOPOT MOZXKET OBITH B 3TOW cTpaHe?

(Heckoavko uaenos 2Kropu nod pyxosodcmeom C. Heanosa)

6. /lama okpyxkHoCTh w u TOouka P BHe Hee. [Ipoxomsimas qepes P npsimast £ mepece-
KaeT w B Toukax A u B. Ha orpeske AB ormeuena touka C takas, uro PA- PB = PC?.
Touku M u N — cepeunbl JBYX JyT, Ha KOTOpbIe X0opjaa AB pa3duBaer OKpyzKHOCTH W.
Jlokazkure, uro Benmuuna /MCN He 3aBHCHUT OT BBHIOOpa mpsiMoii £. (. Horcyrum)

7. Jlano upocroe 4ucJio p U HATYpaJibHOE Yucjio n > p. llycrs aq, as, ..., a, — upo-
U3BOJIbHBIN HAOOD HATYPAJIbHBIX YHCEN, & ff — KOJHUIECTBO k-3JIEMEHTHDIX ITOJIMHOXKECTB

n
9TOTO HAbOpa, CyMMa 4HCes B KOTOPBIX deamtcs Ha p. Jokaxure, uto Y. (—1)*f. @ p.
k_

(Mbi canraem, uro fo = 1.) (A. Badsan)



CAHKT-TIETEPBYPI'CKAJI
OJIMMIINAJIA THKOJIBHUKOB 2003 roga 11O MATEMATUKE
IT Typ. 11 KJIACC.

1. /lokazKuTe, 4TO IPH HOJOKUTEJIHLHOM I BBHIIIOJHIETCS HePaBEHCTBO
AV 172 < 172" + 4.

2. B nuksukckom kjyoe cocrosisio 100 jekentibmenoB. Mucrep [IukBuk mojcuaunradi,
CKOJIBKO JIPy3eil mMeeT KayK bl n3 octaBmuxcsa 99 1xKeHTJIHMeHOB cpeain 3Tux 99 u 3amnm-
caJ mosydeHHbie 99 dnces Ha KaApTOYKY B HEKOTOPOM MOpPsIKe. AHATOTHYHBIE KAPTOUKI
COCTAaBHJIM U OCTaJIbHbIe JzKeHT/JbMeHbl. Bce 100 KapTodek COXpPaHUIUCh B apXuBe 0
Hammux jgHeil. JlokaxkuTe, YTO MOKHO COCTaBHTb CTO MEPBYIO KapTOYKY, Ha KOTOPOil Ha-
nucano 100 yuces — KoJanmdecTBa JApy3eil y KayKJ0To U3 JIZKeHTJIHBMEHOB.

(Yacmuvdi cayuati useecmnoti npobaemor Teopuu I'paghos)

3. Ha ouccekrpuce yria A rpeyroibanka ABC BHYTPH TpeyroJbHUKA HAILIACH TaKast
touka L, aro /LBC = /LCA = /LAB. Jlokaxure, 9T0 JJIMHBI CTOPOH TPEyrOJbHUKA,
00pas3yIoT reoMeTpuyuecKyio Iporpeccuro. (®. Bazapes)

4. O6o03naunm uucao 1000! 6yksoit N. MoKHO JiId pacCTaBUTL BCE HATypajbHBbIE
qucaa or 1 10 N 10 OKpPYKHOCTH B TAKOM MOPsiJIKe, 9TOObI 1Ipu 00X0/€ 110 4YacoBOit
CTpeJIKe KazKJI0e CJIEIYIONee YUCI0 TOJIyYaaoCh U3 MPEebIIyIIero Takoi omnepanueii: K
YUCYy TpuObaBAioT 60 17, mudbo 28, mocse 4ero u3 pe3yabTaTa, BO3MOXKHO, BEIYUTAIOT
N? (C. Heanos)

Hazpasicoernue nobedumenetds osumnuado. cocmoumces 24 anpeas 6 17.00 6 xkunosane
Jleopua meopuecmea ooz (Hescrut np. 39)

Ommvmmana 2003 roga. 1T typ. 11 kimace. Beiognast ayauropus.

5. Han muorounen f(x) ¢ nesnbivu kodddunuenramu. V3BecTHO, 9T0 ecju st Ha-
TypambHbIX wucea a u b uncaa f(a) u f(b) B3auMHO MPOCTBI, TO @ U b TaK¥kKe B3ANMHO
upoctei. Jokaxkure, uro jqubo f(0) = 0, ubo cymecTByeT Takoe HaTypajbHOE UHCJIO
d>1,uaro f(n) : d npu Bcex HATYPAJTIBHBIX N. (@. Ilempos, A. Xpabpos)

6. ABCD — rpanenus (BC||AD), H — oprouentp rpeyrosbhuka ABD, M — ce-
pemuna AD. Okazanocek, uro HC nepnenaukynsapao BM. X — takas Todka Ha OTpe3Ke
AB, yro HX = HB. CX uepecekaer BD B touke Y. Jokaxure, uro A, X, Y, D nexar
Ha OJTHON OKPY>KHOCTH. (®. Bazapes)

7. CyiiecTByeT Ju B TPeXMEPHOM IPOCTPAHCTBE KOHETHOE MHOZKECTBO MPSIMBIX, TTPO-
XOASAIIAX Yepe3 OJIHY TOUKY, B KOTOPOM KazK/1asl MpsiMast MEePIeHINKYIsIPHA KAK MIHIMYM
CTa JIPYTUM TIPAMBIM U3 3TOTO MHOZKECTBA? (@. Ilempos)



