CAHKT-TIETEPBYPI'CKAJ4
OJIMMIINAJA IIKOJIBHNKOB 2012 rogA 110 MATEMATUKE
II TvyP. 9 KJIACC.

1. Haiiure Bee Takue nesible unucia b, 1y KOTOpbIX ypasHenue [x2] —2012x +b =0
UMeeT HEYETHOE UUCJIO0 KOPHEN. (A. Xpabpos)

2. Harypasubhble yncia a, b, ¢ 6oibine 100 1 B3aMMHO IPOCTBI B COBOKYITHOCTH (TO
eCTb BCe TPH YUCJIa HE UMEIOT 0bI1ero genmuress, kpome 1). MzBecrno, uro a + b nemurcs
Ha ¢ 1 b+ ¢ genurca Ha a. Haiinnre nanmenbiiee Boamozkuoe suadenue b.  (C. Bepaos)

3. buccekrpuca yria MexIy JUAroHAJIsIMU BIHCAHHOTO YeTbipexyrosbauka ABC D
nepecekaeT cropobl AB n C'D B Toukax X n'Y cooTBeTcTBEHHO. VI3BECTHO, UTO cepeinHa,
cropoubl AD pasnoymasena or Touek X u Y. /lokaxkure, 9to cepenuna cropoubsl BC
TaKKe paBHOyaJieHa oT Todek X u Y. (C. Bepaos)

4. B EI'D npunnmaior yuactue 25 HMIKOJIHHIKOB. DK3aMEH COCTOUT U3 HECKOJbKUX
BOITPOCOB, Ha KaK/IbIIl M3 KOTOPBIX MOXKHO JIaTh OJUH U3 IIATH BapuaHTOB oTBeTa. OKa-
3aJI0Ch, YTO JIIOObIE JIBa IKOJILHUKA He 00Jjiee YeM Ha OJUH BOIIPOC OTBETHUJIM OJUHAKOBO.
Jokaxkure, aro B EI'D Ob110 He 60J/1bIIE 6 BOIIPOCOB.

Omummmagia 2012 roga. 11 Typ. 9 kinace. BoeiBonnas ayuropus.

5. B kirerkax kBajipaTa 100 x 100 paccTaBiienbl HaTypaJsbHbIE YUCIA, TPUIEM B KarK-
JIOI CTPOYKe U B KayKJIOM CTOJIOIE BCe YHC/a Pa3audHbl. MoxKeT Jin OKa3aTbCs, 9TO JJjIs
JII0OOTO KBaJIpaTa cO CTOPOHAMU, WJIYIIMME 110 JIMHUSIM CETKH, CyMMa 9HCe/l B 9eThIpPex
YIVIOBBIX KJIETKaX 9TOTI0 KBaJIpATa sIBJIETCH KBAJIPATOM HATYPAJILHOIO YUCIAT!

(B. ®panx)

6. Ha 6uccekrpuce yria B tpeyroibauka ABC (BHYyTpu TpeyroJbHUKA) BbIOpaHa
touka L, a Ha orpe3ke BL BwiOpana touka K. Useectno, utro /KAB = ZLCB = a.
BuyTtpu tpeyrosbhuka BeiOpaHa Touka P rtakas, uro AP = PC'u ZAPC = 2/AKL.

Hokaxkure, uro /K PL = 2a. (C. Bepaos)
7. V¥ ociuka Na-Na ects 2012 najodek HATYypabHON JIUHBI, CYMMa UX JIJTHH paBHA
n. Ociimk xodeT BbLIOMaTh U3 HuX 2012 najgodek: jyuHbI 1, IyIuHBL 2, . . ., JaaHbl 2012.

(I3 omHO#t MATIOUKKM MOYKHO BBLIAMBIBATH HECKOJIBKO, HAIPUMED, U3 MAJOYKH JJIHHBL 6
MOKHO BBLIOMATh Hajtouku jyunbl 1 u 4). [Tpu kakom nanmenbiem n Va-Ma 3aBegomo
CMOZKET 3TO CJIeJIaTh? (A. Xpabpos)



CAHKT-TIETEPBYPI'CKAJ4
OJIMMIINAJA IIKOJIBHNKOB 2012 rogA 110 MATEMATUKE
II Tyr. 10 KJIACC.

1. Jlokaxxure, 4TO cucTeMa ypaBHEHUI

(e}

23 —ar?+ b =
b+ =0

P —cr’+a*>=0

He UMeeT BEIIECTBEHHBIX PEIIEeHU, eC/Ii YUCIa @, b U ¢ pa3/InaHbI.

2. Ha cropone BE tpeyrosbanka ABFE BoiOopanbl Touku C' u D Tak, aro BC =
CD = DE. Toukn X, Y, Z u T — 1eHTPHI ONMHUCAHHBIX OKPY’KHOCTEH TPEyTrOJIbHIKOB
ABE, ABC, ADE u ACD cootsercrBenno. /lokaxkure, aro T — ToUKa mepecedeHust
MeJinaH TpeyrojbHuka XY 7. (C. Usaros)

3. B EI'D npunnmaror yuactue 25 MIKOJBHUKOB. DK3aMEH COCTOUT U3 HECKOJIBKUX
BOITPOCOB, Ha KaK/IbIIl N3 KOTOPBIX MOXKHO JIaTh OJUH U3 IIATH BapuaHTOB oTBeTa. OKa-
3aJI0Ch, 9TO JIIOObIE JIBa IMKOJILHUKA He OoJjiee YeM Ha OJUH BOIIPOC OTBETHUJIA OJUHAKOBO.
Jokaxkure, ato B EI'D Ob110 He 60J1bIIe 6 BOIIPOCOB.

4. Ilo oKpy2KHOCTU pACCTABJIEHBI HECKOJILKO HEHYJIEBBIX BEIECTBEHHDLIX uuces1. s
JIIOOBIX JIBYX YHUCET @ W b, CTOAIMX PAJIOM, YUCIA @ + b 1 é + % — mesbie. /lokaxkure,

YTO Cpe/i JaHHbIX YHCEJI €CTh He boJiee YeThbIpEX pa3/IMYIHbIX.

Osmmmmmuaga 2012 roma. 11 Typ. 10 kiaace. BoiBojgnas ayauropus.

5. Harypasbpaoe 4mcjio uMeeT pOBHO MUJLIMOH HATYDPAJbHBIX JeauTeseil (BKIouast
enuHUITY U camo dnciio). OHM BbINMUCAHBI B TIOpsi/iKe yObiBaHus. Kakoe HaMMeHbIIIee BO3-
MOZKHOE KOJIMIECTBO JiesinTesieii MoykeT uMmeThb 250-¢ uucyio B arom crmcke? (. IHempos)

6. ABCD — mapaJsutesorpamu, mnpsiMast £ mpoxoaut depe3 B neprenukysipao BC.
JlBe okpyzkHOCTHU C 0OIIeit X0poit C'D kacarorcs npsamoit £ B Toukax P u (). Jlokaxure,
qr0 orpe3ku DP u D(Q Bujnbl u3 cepeaunbl AB o paabivu yriaamu. (. Ilempos)

7. Ha koopjaunarnoii miockocTu B 1epBoii derBepTu mposejierbl 100 Herepeceka-
FOIUXCST €IMHUIHBIX OTPE3KOB, MapaJlIeJIbHBIX KOOPJMHATHBIM OCSIM. IJTH OTPE3KH —
3epKaJia (¢ 06erX CTOPOH), OHM OTPAYKAIOT CBET 110 MPABHIIY «YIOJI HAJCHUS PABEH YIJIy
orpaxkenusi». (IIpu nomaganun B Kpaii 3epKaJia Jiyd cBeTa He H3MEHSIET CBOETO HAIlpaBJIe-
Hust.) U3 Toukm, Jexarieil B e IMHIIHOM Kpyre C [eHTPOM B Hadase KOOPJUHAT, BBIILYC-
KaIOT JIyY CBeTa B HAIIPABJIEHUU OUCCEKTPUCHI IIEPBOr0 KOOpnHATHOTO yriia. Jlokaxkure,
9TO 3Ty HAYAJbHYIO TOYKY MOXKHO BBIOpATH TakK, YTOOBI JIyd OTPA3UJICS OT 3epKaj He
6osiee 150 pas. (C. Hsanos)



CAHKT-TIETEPBYPI'CKAJ4
OJIMMIINAJA IIKOJIBHNKOB 2012 rogA 110 MATEMATUKE
II Typ. 11 KJIACC.

1. Bemecrsennbie uncia a, b, ¢ TaKOBBI, YTO CPEJM TPEX ypaBHEHUil
2 —ar’+b=0, 2*—bx*+c=0, 2°—cr’*+a=0

JoObIe JBa MMeEIOT o0Imuit Kopenb. /lokaxkure, 4ro a = b = c.

2. Ha nosike B ayihaBUTHOM IOPsiJIKE CTOUT MHOTOTOMHAs SHIUK IoNEeus “Beé o co-
Oakax’, Kak/Iblil TOM Ha CBOEM CIIeInaJbHO BbIJIEJIeHHOM MecTe. Boszje KaxKoro mecra
[PUKPEIICHA UHCTPYKITUS, TTPEJIIICHIBAIONIAs OJIHO U3 YeThIpeX JeHCTBUIL: epecTaBUTh
9TOT TOM Ha OJIHO WJIA JBAa MECTa BJIEBO WJIM BIPaBO. Kc/iM OJHOBPEMEHHO BBITIOJTHUTH
BCe MHCTPYKIIUU, TOMA OKaXKyTCsl PACCTaBJIEHHBIMU HA TEX K€ MecCTax B JPYIOM HOPs/I-
ke. Kunostor Jluma Kaxkioe yTpo BeITTOTHSAET Bee MHCTPYKImn. O THAXKIBI OH OOHAPY KT,
gro ToM “Bosionku” crout Ha MecTe, KoTopoe BHadaJse 3annMas ToM “‘Takcer’. lokaxkuTe,
4TO Yepe3 HeKOTopoe BpeMs ToM “Mortichkl” OyJieT cToATh Ha IepBOHAYAILHOM MECTE TOMA
“Ilynenn”. (/1. Maxcumos, @. Ilempos)

3. B ocuoBanun nupamuisr SABC D jiexKuT BBITYKJIbI deTbipexyroibauk ABC D),
takoii uro BC - AD = BD - AC. Oxka3zaJjioch, uro ZADS = Z/BDS u L/ACS = ZBCS.
Jlokaxkure, 910 TI0CKOCTh S AB mepneHmKy/IsspHa IIJIOCKOCTH OCHOBaHUSI.

4. BerecTBeHnHble 9nCIa T, . . ., L TAKOBBI, UTO

a4 a2t <1,

JlokazkuTe, 4TO HalIyTcs HAOOPBI BEINECTBEHHLIX YHCEN Ui, ...,Yn U Z1,...,2,, TAKHE
YTO

|y1| + |y2‘ +.o..+ ‘yn‘ < 17 maX(‘zl|7 |22‘7 tt |Zn‘) g 1
nx; = % Py BCEX 1. (@. Ilempos)

Oummrmaga 2012 roga. I1 Typ. 11 kiace. BoeiBognas ayauropus.

5. [anwl narypasbuble yucsia n u k, npudem n > k. Hekoropoe narypasbHoe |uc-
710 S UMeeT He MeHee N HATYDAJbHBIX JlejuTesiell (BKIoYas enHUILy 1 caMo 9ucio). Bee
JIEJINTENI 9UC/Ia S BBIIUCAHBI B PsiJi B MOpsijiKe yObiBanus. Kakoe HanMeHbIee KoJidvde-
CTBO JICJIUTEJIC MOXKET UMETh k-€ YKhCJIO B 3TOM CIIHACKe?! (@. Ilempos)
6. Ha xoopaunarnoil mjaockoctu B 1epBoit derBepru Mposejienbl 100 nenepeceka-
IOIUXCS €JIMHUIHBIX OTPE3KOB, MapaUIeJbHBIX KOOPJIMHATHBIM OCAM. IDTH OTPE3KU —
3epKaJia (¢ 06enx CTOPOH), OHU OTPayKatoT CBET MO MPABUJIY «ylOJl [aJeHUs PaBeH yIiry
orpakenusi». (Ilpu momaannm B Kpaii 3epkaJia Jiyd cBeTa He H3MEHsIeT CBOEro HaIlpaBJie-
Hust.) U3 Toukm, Jexarieil B e IMHIIHOM Kpyre C IEHTPOM B Hadase KOOPJMHAT, BBIILYC-
KaIOT JIy4 CBeTa B HAIIPABJIEHUU OUCCEKTPUCHI IIEPBOr0 KOOPnHATHOTO yriia. Jlokaxkure,
YTO 3Ty HAYAJBHYIO TOYKY MOXKHO BBIOpATH TakK, YTOOBI JIyd OTPA3MJICI OT 3epKaJj He
6osiee 150 pas. (C. Hsanos)
7. Hekoropsie ropojia Poccun coeiuHEHBI ¢ HEKOTOPBIMU IOPOJIAMU Y KPaUHbI MEXK-
JIYHAPO/THBIMY aBUAJTUHUSAME. MeKrocy1apcTBEHHBIN COBET 110 COJIEHCTBUIO MUT'PAIIUU CO-
OupaeTcs BBECTH Ha KaXKI0N aBUAJIMHUH OJJHOCTOPOHHEE JIBUKEHNE TaK, YTOOBI, BBIJIETEB
U3 rOPOJIA, B HEIO yzKe HeJIb3sl ObLIO BEPHYTHCS (MOJIB3YSACH JPYTUME OJHOCTOPOHHUMME
aBuaHuAMN). JJoKaKuTe, 9TO KOJIMIECTBO CIOCOOOB CIEJIATH 9TO HE JETUTCS Ha TPH.
(@. Ilempos)



