CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2011 roga ITO MATEMATHUKE
I TvP. 6 KJIACC.

1. IIpmBenanTe MpuMep TPEX3HATHOTO YUCJIA, KOTOPOE He AenuTtcd Ha 102,
HO €CJIW €T0 3aIMCh TOBTOPUTDL 15 pa3, TO MOJyUYeHHOE MHOTO3HAYHOE YUCJIIO
oyner nenutbes Ha, 102. IlosicHuTe, MOYeMy BHI CUMTAETE, YTO OHO JIEJTUTCS
Ha 102. (H. Kywneaw)
2. Paspexbre M0 KJIeTOYKaM KBajipar pazMmepoMm 10 x 10
KJIETOK Ha 5 MPSMOYTOJBHBIX YacTel To cxeMe, MOKa3aHHOI
Ha PUCYHKE, TaK, 4TOObI TJIOIIA b TPIMOYTOJbHUKA A ObLIa | A
00JIbIIe TJIOIIAIN KAXKI0# M3 OCTAJbHBIX YacTeit, M TPH 3TOM
TMEPUMETD TPSAMOYTOIbHUKA B Obl1 O0JbITe TIEpUMETPa, Ka K-
JIO# U3 OCTAJILHBIX YacTei. (K. Kozacw)
3. Ha mekoropsrx kmerkax mocku 10 X 10 croar marmkn. Kietka na3biBa-
€Tcs KPacWBO#, ecJi Ha TOPU3OHTAJIH, TTPOXO/IAIIEH depe3 3Ty KJIETKY, CTOUT
HEYETHOE YNCJO TIAIeK, M Ha BEPTHUKAJIN, TPOXOIIEH Yepe3 Ty e KJIETKY,
TOKe CTOWT HeYeTHOe YMcJo marnreK. MoXKeT JM Ha JI0CKe OKa3aThCsS POBHO
42 KpacuBble KJIETKH? (. Maxcumos)
4. 'Tperb BceX MYCODHBIX KOHTeltHEpOB Topona MochkWHA yCTaHOBJIEHA,
B MarasmHax, 1/9 4acTh — B PECTOPaHAaX, a OCTAJbHbIE — B IMKOJaX. 2/7 or
OBIIEro KOJMYECTBa MAIITETa JIEXKUT Ha TIPUJIABKAX MAara3wHoB, eme 2/7 — Ha
TapeJKax ToceTuTeseii pecCTOPaHOB, & OCTAJbHON TAIITET TMOPOBHY pacIpe-
JieJIeH TI0 MyCOPHBIM KOHTelHepaM. Bo BpeMs CTUXWUHHOTO HAITECTBUS JTUKAE
Kpoichl chen 80% Beero mamrera. Bo3MOXKHO 1M, 9TO IIPH 3TOM KPBICHL HE
TMPUTPOHYJIUCH K TarmTeTy B mKojJax! He 3a6ynbre 060CHOBATH OTBET.
(K. Kozacw)




CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2011 roga ITO MATEMATHUKE
I Tvp. 7 KJIACC.

1. Haiinnre Takoe Tpex3HavYHOE YHUCJIO, He JeJsreecsa Ha 102, 9To ecam
ero 3anuck noBroputh 2010 pa3, TO MOJyY4eHHOE MHOTO3HAYHOE YUCJIO OyIeT
nesimthed Ha 102. [losgcanTe, moyeMy BB cUMTaeTe, YTO OHO Jeautcd Ha 102.

(H. Kywneaw)

2. Tlazsm — 3T0 KapTUHKA, pa3pe3aHHAs HA KyCOUKHM XUTPOit (hOpMBI, Cpe-
JI KOTOPHIX HeT ofamHakoBwix. Carma, Jluma n @ens KOMIEKITMOHUDPYIOT KY-
couku nazna “Pacruimka na Cesepe”. Ecam 661 y Qe ObLI KEATHIH KycOdeK
¢ HocoM Pactuiku, y Caimu ObLT 3€/IeHBIH KyCcOUeK ¢ XBOCTOM, a y JluMbr
OBLT CHHHIT KycOUeK ¢ 4YEIKOM, TO OKa3aJoCh OBbI, YTO JIIOOBIE JBa MAaJIbUH-
Ka, COOPaBIINCh BMECTe, MOTJIM OBl W3 CBOMX KYCOYKOB COCTABUTb KAPTUHKY
neaukKoM. JlokaxkuTe, 9TO yiKe cefdac BTPOEM MAJBUYUKN CMOTYT TEJHKOM
COCTaBHUTH MA3I. (@. Bazapes)

3. B mxone mucanu KOHTPOJIbHYIO paboTy mo maremaruke. OJiHa TpeThb
BCEX TITKOJBHUKOB TLTIOC ermne 20 TTKOJbHUKOB TOJYYHWJIN TPOWKW, OJTHA, Ts-
Tast BCeX TMTKOJbHUKOB TLTIOC elle 15 MKOJbHUKOB TOJYIUIN YeTBePKH, OTHA
cebMad BCEX MMTKOJBHUKOB TLTIOC emme 10 MTKOJbHUKOB MOy YN TSATEPKH, &
OCTAJbHBIE TTKOJBHUKY TOJYIUIN ABOWKH. CKOJBKO MKOJbHUKOB TIOTY IHTH
YeTBEPKHU, €CJM M3BECTHO, YTO KOJMYECTBO JBOEK MEHbBINE 9eM KOJUIECTBO
ATEPOK? (A. Xpabpos)

4. Ha mekoTopsix kaerkax mockm 10 X 10 croar mamku. KimeTka Ha3bIBa-
€Tcs KPacWBO#, ecJi Ha TOPU3OHTAJIH, TTPOXO/IAIIEH depe3 3Ty KJIETKY, CTOUT
HEYETHOE YNCJO TIAIeK, M Ha BEPTHUKAJIN, TPOXOIIEH Yepe3 Ty e KJIETKY,
TOKe CTOUT HEYETHOE YMCJIO MaIteK. MoxKeT JiM KOJTNYIeCTBO KPACUBBIX KJIe-
TOK paBHAThCA 427 (. Maxcumos)



CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2011 roga ITO MATEMATHUKE
I Tvp. 8 KJIACC.

1. B mxone 6bLIa TPOBE/IEHA KOHTPOJbHAS PAb0Ta IO MaTeMaTHKE JJIst
BCEX BOCHBMUKJIACCHUKOB. 1peTh OT umcaa y4acTHUKOB ¥ erte 20 yUYeHWKOB
TMOJIY9WJIV JBOWKH, YeTBEPTh OT YHCJIa YIYACTHUKOB W ellé 30 yUIeHWKOB TO-
JIYIUJIH TPOMKY, & HEKOTOPhIe YMHbBIE pebsiTa moTyunin deTBepku. Koro oka-
3aJI0Ch OOJIBITIE: TIOJIYYUBINUAX JABOWKY WM TOJYIUBITUX TPOHKY?

(A. Xpabpos)

2. Ha mekoropsrx kierkax jmocku 10X 10 croar marmkn. KieTka na3biBa-
€Tcs KPacWBO#, ecJi Ha TOPU3OHTAJIH, TTPOXO/IAIIEH depe3 3Ty KJIETKY, CTOUT
HEYETHOE YNCJO TIAIeK, M Ha BEPTHUKAJIN, TPOXOIIEH Yepe3 Ty e KJIETKY,
TOKe CTOWT HeYeTHOe YMcJo marnreK. MoXKeT JM Ha JI0CKe OKa3aThCsS POBHO
42 KpacuBble KJIETKH? (. Maxcumos)

3. UYernipe ues0BEKa, HANMCAJIW TOPOBHY cJioB. CJOBO BCTpEYAIOIIEECs
y BCEX UETBEPHIX, oTnleHMBaeTcd B () 6aJI0B; 33 CJIOBO, KOTOPOE TPUCY TCTBYET
y TPOMX YYaCTHWKOB, KaxKJblii W3 HUX mosydaer mo 1/3 Gamna; 3a cJaoBo,
BCTpeYaloNieecss y JBOUX, KaXKJbIi M3 HUX moJydaer no 1 6asny. Hakoner,
33 CJIOBO, BCTPEYAIOIIeecd JWITh Yy OJIHOTO YYaCTHWKA, ITOT YYaCTHHUK IIO-
Jgygaer 3 6anna. Morim Jiv Bce y4acTHUKM B cymMMe HaOpaTh posHO 2010
6asmoB? (K. Kozacw)

4. Touka M — cepemuna cTopoHbl AC OCTPOYTOJBHOIO TPEYTOJbLHUKA,
ABC, AD — ero Bwicota. Ha orpeske BD ormedeHna takas Todka F, d4To
AM = DE. Ha orpe3ske EM orvedena takasg touyka F', uwro EF = FC.
Hoxkaxkure, uro CF — 6uccekrpuca yria C tpeyroasunka ABC.

(A. Hacmop)

5. Bmonw mpsmoit ajsien pacTyT, dyepenayqach, 36 6epé3 u 35 aybos. Pac-
CTOSTHUS OT KaXKJO0T0 HEKPaITHero JiepeBa JI0 JIByX €ro coceJieil OTINIaoTcs
poBHO B 8 pa3. /lokaxkuTe, YTO TOYHO TIOCEPEJVHE AJIJIEWM HE MOXKET PacTH
ny6. (0. Heamnosa)



CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2011 roga ITO MATEMATHUKE
I Tvp. 9 KJIACC.

1. Jluma 3aJiyMaJj TpH YUCIa — @, b 1 ¢ — 1 0OHAPYKMJI, YTO KB IPATHBIH
TpexusIeH ax’ + bz + ¢ WMeeT Ba PA3TUYHLIX HeHYJeBLIX KopHs: 1 u s. Carma,
M3MEHUJ 3HAUYEHWE OJHOTO u3 KoddduimenTor a, b wim c. B pesyabrare
TMOJIYYMJICS TPEXUWIEH, Y KOTOPOTO TOXKE JIBA, PA3JUYHBIX KOpHs: 2 1 3s. Yemy
MOxkKeT ObITh paBHO s? [IpuBenuTe BCe BaPMAHTHI OTBETA M JOKAXKWUTE, UTO
JIPYTHX HET. (0. Heamnosa)

2. B rpanemuun ABCD c ocuoBanusavmu AB u C'D 6uccexkrpuca yria B
nepecekaer otpe3ok AD B Touke M. U3sectHo, uto AB = 4, BC' = 9 n
CD = 3. B xakom orHomennu Touka M nesur orpesok AD?  (C. Bepaos)

3. Tpwu mKoJbHWKA HAKMCAJM TTOPOBHY ¢J10B. CI0BO, BCTpevatolieecs y
BCEX TPOWMX IMTKOJbHUKOB, OleHnBaeTcs B 0 6a/10B; 3a CJI0BO, KOTOPOE TPH-
CYTCTBYET y JIBOMX IKOJHHHUKOB, KaXKJIBIil M3 HUX MOJy4Yaer mo 7/2 Gana;
HAKOHEII, CJIOBO, BCTPEYAIOIIEECS JIUIIh y OJHOTO TTKOJIbLHUKA, CTOUT 5 OaJ-
JIOB. Moruin Jim TTKOJTLHUKY B cyMMe HabpaTb posHO 2011 Gasmon?

(K. Kozacw)

4. IlpowsBeneHme MOJOXKWTEJHHBIX YWCEA T W Y paBHO 7. Jokaxkute
HEPABEHCTBO

ol 4yl > 14,

(3anmch [z] 0603HAUAET TEAYIO YACTh YHCIA, T.e. HAUOOJbINEE NEJ0e YNCIO,
HE TPEBOCXOIAIIEE . ) (A. Xpabpos)
5. Ha nocke B pan Beimucansl 10 HaTypanbHbIX unces. Caima BRYUCIAII
CYMMY KazKJION Tapbl MOAPS] CTOAIINX YHUCEJI, 38T€M OH BBIUUCJWUJ CYyMMBbI
KaXKJBIX TPeX TOJPSA] CTOSNNX YUCEes, TOTOM — KaXKJIbIX YeThIPeX W T.JI.; U
HaKOHEIl, CYMMY BCEX 4YHceJ Ha Jiocke. Bce HalieHHBIE CyMMBI, a Takke 10
MCXOJHBIX umces ¢ jJocku, Calla BIEpeMeNiKy 3amucaji B TeTpajkKy. Mor jiu

y HEro MOJYYHUThCSI HAOOP M3 H5 TMOCJIeI0BATEIbHBIX HATYPAJbHBIX YHCENT?!
(A. Xpabpos)



CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2011 roga ITO MATEMATHUKE
I Typ. 10 KJIACC.

1. KsagparHsrii Tpexuien f(z) mMeeT pOBHO OIMH KOpeHb. Kpome Toro,
ypaBHEHUE

f(2z—3)+ f(3z+1)=0

MMeeT POBHO OfiMH KopeHb. Haiinure xopensb tpexunena f(z). (IIpuBemnre
BCE BAPMAHTH M JIOKAXKHUTE, YTO JPYTUX HET.) (C. Hsanos)

2. B HEKOTOPHIX KJIETKAaX KBAAPATHON TabaMILI CTOAT 3Be3M0uKn. Kier-
Ka HA3BIBAETCHS KPACUBOM, €CJIM U B COJIEPKAINEH ee CTPOUKE CTOUT HEUETHOE
YUCJIO 3BE3JI0UEK, W B COAEPIKAIIEM €€ CTOJBIE CTOMT HeYeTHOE YHUC/IO 3BE3-
nouek. (B KpachBoii KJeTKe MOXKET CTOSTh 3BE3/I09Ka, 4 MOYKET U HE CTOSITh. )
Carmra, HacumTas B Tabsuie poBao 2010 KpacuBbIX KJeTOK. JlokakuTe, 4TO
OH He TIPaB. (. Maxcumos)

3. Jlokaxmnre, uro ecm z < y, To 25 > 6 1. (A. T'oaosanos)
4. Jlanbl 46 pa3anIHBIX HATYPAJbHBIX dncea. Bce mx mpocThie gemnrenn
Menbire 20. JlokaxKuTe, 94TO0 CyMMY KaKuX-HUOYAb ABYX W3 HUX MOXKHO Pa3-
JIOXKWTDh B TPOW3BEJIEHNE TPEX HATYPAJIbHBIX YUCEN, OOJbIHX 1.
(A. T'oaosanos)
5. JIBe okpyKHOCTH TIepecekatoTcs B Toukax E u F'. Ilpsavas £ mepeceka-
€T TIEPBYI0 OKPYKHOCTh B Toukax A u B, Bropyio — B Toukax C u D Tak, 910
rouka F jexwur BHyTpu Tpeyroabauka ADF, a Toukn B u C — Ha oTpe3ke
AD. Oxkasajocw, uto AB = C'D. lokaxmure, uto BE - DF = CE - AF.
(. Maxcumos)



CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2011 roga ITO MATEMATHUKE
I Typ. 11 KJIACC.

1. Ksanparnsiii Tpexaien f(z) = 12+ bz + ¢ nMeeT pOBHO OJIMH KODEHb.
Kpowme Toro, ypaBueHnue

f(2z—3)+ f(3z+1)=0

MMEET POBHO OJIMH KOopeHb. Haidinure b u c. (C. Hsanos)

2. HeckosbKoO JIEBATHKJIACCHUKOB, JECATUKJIACCHUKOB W OIWHHA/IIATHU-
KJIACCHUKOB BCTa/M B KpyT. OKa3aJoch, 9TO uMeeTcss poBHO 20 JlecaTHKIacC-
HUKOB W POBHO 25 OIMHHAINMATHKIACCHUKOB, PAJIOM C KaXKJIBIM U3 KOTOPBIX
CTOWT XOTs ObI OJVH JIEBITUKJIACCHUK. [[OKaXKWUTe, UTO PSJIOM C KEM-TO CTOUT
JIBa. JIeBATHKJIACCHUKA. (A. T'oaosanos)

3. IIpowsBenenne TMOJIOKUTEJHHBIX YHWCEJ T W Y paBHO 7. JlokakuTe
HEPaBEHCTBO

ol 4yl > 14

(3anmch [z] 0603HAUAET TEAYIO YACTh YHCIA, T.e. HAUOOJbINEE NEJ0e YNCIO,
HE TPEBOCXOIAIIEE . ) (A. Xpabpos)
4. B okpyxkHocTb BuucaH natuyroabiuk ABCDE. Orpesku AC u BD
nepecekatorcs B Touke K. Otpe3ok C'E Kacaercs OMMCAHHON OKPYKHOCTH
tpeyrosibanka ABK B Touke N. Haiimnre /CNK, ecanm W3BECTHO, 9TO
ZECD = 40°. (A. Cmupros)
5. lanwr 46 pa3ImIHBIX HATYPAJbHBIX Unces. Bece WX mpocThie AeanTenn
Menbire 20. JlokaxKuTe, 94TO0 CyMMY KaKuX-HUOYAb ABYX W3 HUX MOXKHO Pa3-

JIOXKUTh B TPOU3BEJIEHNE TPeX HATYPaJbHBIX duces, 6oabmmx 1.
(A. T'oaosanos)



