CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2010 roga ITO MATEMATUKE
I TvP. 6 KJIACC.

1. Ha Ilone Yynec pactyT jnBa JepeBa. Ecam 3aKomaTh HECKOJIBKO 30J10-
THIX TIOJ] OJTHUM W3 HUX, TO HAYTPO CyMMa YIBOWMTCS, & €CJU TOJ BTOPHIM —
yrpoutcsa. ¥ Byparuno ecth 100 30s0ThIX. OH He 3HAET, KAKOE U3 JIEPEBbER
y/IBAaMBAET JEHBbTHM, & KAKOe YTPAWBAET, HO XO4YeT K YTPy MMeTh POBHO 175
30J10ThIX. Kak emy sroro noburbes? (BypaTnHO MOMKET 3aKOmaTh YacThb Je-
HET TOJT TIEPBOe JIEPEBO, YaCTh 1O/ BTOPOE, & YaCTh HE 3aKANBIBATH BOBCE.)

(@. Bazapes no momusam 3adauu J. Maxcumosa)

2. Ectp 100 myroBut ¢ aBy-
M gasipkamu u 100 myrosurm ¢
YeTHIPbMS JIbIpKaMu. MOKHO Jin
TOJIOXKWUTDh WX B 4 AINKA CTOJA,
TMOKA3aHHOTO Ha, PHUCYHKe, TaK, — —
9TOOBI B JIBYX BEPXHUX SIITAKAX ——
JaexaJjio 120 myrosuil, B dIuKax
mpaBoit TymMObI sexkano 110 my-

TOBWII, Y TMyTOBUIL B JIByX HUXKHUX SIUKaX ObLIO ObI B cymMe 360 ABIPOK W,
HaKOHEIl, y MYTOBUIL B AIMMKAX JIeBO# TyMObI ObLI0 Ob1 320 ApIpoK?

3. Buoab pexkn pacmnosioxkensl npucranu A, B, B, I' (umenHo B Takom
nopsizike). Ot B mo A rertoxon masiser 1 wac, ot B g0 I' — Toxke 1 wac, a
or b 1o I' — 2 gaca. B xakyto cropony Teder peka — ot A k I wim or [
A? He 3abynbre 060CHOBATH OTBET. (0. Heamnosa)

4. IudpoBanbimuk Peng 3aMenseT 6yKBH pycckoro ajadaputa muadpa-
M (OIMHAKOBBIE OYKBBI OH 3aMeHsIeT OMHaKOBBIME Tudpamu). [Tocse 3ame-
HBI 0Ka3aJ10Ch, uT0 pasHocth BECHA — HABEC nenuntcs Ha 11. Jokaxkwure,
yro 6ykBel “H” u “A” oH 3aMeHMJI HA OIHY W Ty Ke IHUQPYy. (®. Bazapes)

| ]




CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2010 roga ITO MATEMATUKE
I Tvp. 7 KJIACC.

1. Ha Ilone Yynec pactyT jnBa JepeBa. Ecam 3aKomaTh HECKOJIBKO 30J10-
THIX IO/ OJTHAM W3 HHUX, TO HAYTPO CYMMa YJABOWTCS, & €CJIH TOJ] BTOPBIM —
yrpoutcsa. ¥ Byparuno ecth 100 30s0ThIX. OH He 3HAET, KAKOE U3 JIEPEBbER
y/IBAWBAET JEHbIM, & KaKOe YTPaWBaeT, HO XO4YeT K YTPYy MMETh POBHO 175
30J10ThIX. Kak emy sroro noburbes? (BypaTnHO MOMKET 3aKOmaTh YacThb Je-
HET TOJT TIEPBOe JIEPEBO, YaCTh 1O/ BTOPOE, & YaCTh HE 3aKANBIBATH BOBCE.)

(@. Bazapes no momusam 3adauu J. Maxcumosa)

2. Bnoab pexkn pacmnosioxkensl npucranu A, B, B, I' (umenHo B Takom
nopsizike). Ot B mo A rertoxon masiser 1 wac, ot B g0 I' — Toxke 1 wac, a
or b 1o I' — 2 gaca. B xakyto cropony Teder peka — ot A k I wim or [
A? He 3abynbre 060CHOBATH OTBET. (0. Heamnosa)

3. Camra 3aayMaJ 4eThipe HATYPAJbHBIX unciaa. OH YMHOXKWI KaxKJI0€e
YWCJI0 Ha 3 W BCe YEThIpe pe3yJibTaTa BHIMHCAT Ha JIOCKY. Kpome Toro, oH
MIOJICYNTAJ BCe BO3MOXKHBIE TPON3BE/IEHNS, COCTABJIEHHBIE U3 JIBYX 33/ yMaH-
HBIX YHCEJI, W TIOJyYMBIIHECS TTeCTh MTPOU3BeJeHNT TOXKE BBHITUCAJ HA JIOCKY.
JlokaxknTe, 9TO CpeJiu JIECATU YNCEN], HATMCAHHBIX HA JIOCKE, KAKWe-TO JIBa
YUCJI8 OKAHUMBAIOTCS OJTHOM W TOM ke mudpoii.

4. Ha mongne macyrca 150 ko3. IlosstHa pazjesieHa W3TOPOAIMH HA
HECKOJIPKO y9aCTKOB. POBHO B TIOJIIEHDb KaK/1as K033 MEPENPHITHYJIA, CO CBO-
€ro y49acTKa Ha OJWH u3 cocequmX. [lacTyx moscunran, 94To B pe3yabTare Ha
KaXKJIOM yJacTKe KOJNYIECTBO KO3 M3MEHMJIOCh POBHO B ceMb pa3. Jlokakure,
9TO OH OMHGCS. (K. Kozacw)



CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2010 roga ITO MATEMATUKE
I Tvp. 8 KJIACC.

1. Bponb peku pacnonoxkens npuctann A, B, B, ' (umenno B Takom
nopsizike). Ot B mo A rertoxon masiser 1 wac, ot B g0 I' — Toxke 1 wac, a
or b 1o I' — 2 gaca. B xakyto cropony Teder peka — ot A k I wim or [
A? He 3abynbre 060CHOBATH OTBET. (0. Heamnosa)

2. Ha mnonane macyrca 150 ko3. IlosisiHa pa3jesieHa W3TOPOAIMHM HA
HECKOJIPKO YYaCTKOB. POBHO B TIOJI/IEHb HEKOTODBIE KO3l TMEPENPHITHYJIN Ha
npyrue ydacTku. [lacTyx moscunTadl, 9TO Ha KayK/IOM yYacCTKe KOJHUIECTBO
KO3 M3MEHHUJIOCH POBHO B ceMb pa3. JlokaxnTre, uto oH ommubes. (K. Kozacw)

3. Touka M — cepemmna cropoust AB tpeyronpanka ABC. Ha or-
peske C'M BoiOpansl Touku P u @) tak, uro C'Q) = 2PM. Oxa3zanoch, 94T0O
ZAPM = 90°. Hokaxure, uro BQ = AC.

4. Harypanbubie uncna x n y menbime 2009. V3BecTHO, 9TO T JAeauTcs
Ha 54, y nennrted Ha 31, x + y nesmres Ha 85. JlokakuTe, 9TO & — Y JIETUTCH
Ha 23. (no momusam sadawu /]. Pocmosckozo)

5. Cama 3agyman 20 HATypaJbHBIX YHCEJ M BHIYHUCIUI BCE BO3MOXKHBIE
MIPON3BEJIEHNS, COCTABJIEHHBIE N3 BYX 33 IyMaHHbIX unces. [lomyunmocs 190
npoun3Bejiennii. JlokayknuTe, 9TO Cpeam ITUX Mpom3BeieHnit HaiiayTes 20, Ko-
TOpble OKAHYMBAIOTCSA OJIHO U Tofl ke 1 poii.

(no momusam 3adawu A. T'oaosanosa)



CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2010 roga ITO MATEMATUKE
I Tvp. 9 KJIACC.

1. B xBanpare 3 X 3 paccraBaens mudpst o 1 10 9, Kaxkaasa — 1o of-
HOMY pa3y. Ecim npodects nudphl KaxKa0i# CTPOKM CJIEBa HAIPABO, & KaXK-
JIOTO CTOJIONA — CBEpPXYy BHW3, MOJYYATCS TPEX3HAUHBIE YMCIa. VI3BECTHO,
YTO TPEX3HAYHOE YHCJIO B TIEPBOI CTPOKE PABHO TOJIOBUHE CYMMBI TPEX3HAY-
HBIX YHCeJI BO BTOPOI M B TPETbEH CTPOKAX; 8 TPEX3HATHOE UHMCJO B TPEThEM
cTosb1e PaBHO TOJIOBUHE CYMMBI TPEX3HAYHBIX YHCEJ B TIEPBOM W BTOPOM
cronbrax. [IpuBeanre nmpuMep Takoil pacCTaHOBKH. (C. Bepaos)

2. Ha pucynke n306paxkeHbl JBe MapabOJIbl, CTap-

e K03 UIMEHTH KOTOPLIX PaBHBI eauHUIE. 1pe-
Ths mapabosa wMmeer BepmuHy B Touke (0,1) m 1e-
JIMKOM JIEXKUT B 3aKPAIEHHOH 067acTh (BO3MOXKHO,
KacaeTcs ee rpanunpl). Kakoe HauMeHbIee 3HAYEHNE : g
MOXKET TPUHUMATD €€ cTapiuit koagpdunuent? -2 -1 b2

(K. Kozacw)

3. Ha monane macyrca 100 ko3. IlosisiHa pa3jesieHa W3TOPOAIMHM HA
HECKOJIbKO YYAaCTKOB. POBHO B TOJIJIEHh HEKOTOPBIE KO3BI TEPENPHITHYIN HA
Jipyrue ydactku. IlacTyx mojcumTas, 4To Ha KaXKJIOM YYaCTKe KOJHUIECTBO
KO3 M3MEHUJIOCh POBHO B Tpu paza. JloKaxKuTe, 4TO O TOJIYAHS HA TOJSHE
MOXKHO OBIJIO HAliTH HECKOJIBKO YYaCTKOB, HA KOTOPHIX B CyMMe TaCJIOCh POB-
HO 25 KO3. (C. Bepaos)
4. Ha cropone AD mapasmenorpamma ABCD Bwibpana Todyka X, a
HA TPOJOJI2KEHUM 3TOH CTOPOHBI 33 TOouky [ BeiOpaHa Touka Y, mpudem
AX = XY. llpavsie BX u C'D nepecekatorcsa B Touke L, a npsambie BY n
CD — B rouke K. Jlokaxkure, uro CK = KL. (®. Bazapes)
5. Harypaabunie uncia x u y Menbire 4 000 000. /Inva pa3means ¢ ocrar-
koM gmcao 2z + 1 ma 2009, Cama pazmeann ¢ octaTkoMm uuco 2y — 1 #a 2010,
a Cepeka paszniesus ¢ octaTkoM uucyio  + y Ha 4019. YV Bcex Tpex MaJibIu-
KOB OCTaTKM 0Ka3aJUCh OJIMHAKOBBIMHU. JlokaxkuTe, 9T0 B CAITMHOM JIeJIeHUH
HETIOJTHOE YaCTHOE OBLJIO YETHBIM. (1. Pocmoscxut)



CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2010 roga ITO MATEMATUKE
I Typ. 10 KJIACC.

1. f(x), g(z) n f(z) + g(xz) — xBagparHBIE TpexwieHbl. Calna BHIACAT
Ha JIOCKY BCe KODHHM 3THX KBaJIPATHHIX TpexwieHoB. OKa3ajoch, 4TO CPen
BBITIMCAHHBIX YHMCEJ UMEETCs] POBHO TPH PA3JMYHBIX 4uCJa. JloKaxKkuTe, 9TO0
xoTs1 Okl ofH W3 TpexuneHoB f(z), g(z) u f(z) + g(z) nmeer poBHO OnMH

KODEHb. (A. Xpabpos)
2. HarypanbHble uncaa z,y,z TtakoBel, uyro HO(z,y) = =z m
HOK(y, z) = z. Jokaxure, uto £ = y = 2. (XKropu)

3. Bseicotst AD n BE ocrpoyroibaoro rpeyrojbunka ABC mepeceka-
forcsa B Touke H. OnucanHas OKpy»KHOCTh Tpeyroiabunka ABH mepecekaer
orpeskn AC' m BC B Toukax F' u (G, OTIMYHBIX OT KOHNOB. JloKaxKuTe, 9TO
FG =2DE. (A. Hacmop)

4. Ha Ilone Yynec pactyT Tpu jepeBa. Ecam 3akomaTh HECKOJBKO 30-
JIOTHIX TIOJ, OJTHUM W3 HUX, TO HAYTPO CYMMa, YABOUTCS, €CJU TOJ APYTUM —
yTPOWTCS, €CJU TIOJ, TpeThbuM — ucue3HeT. Y DByparunao ecth 100 30/10THIX.
OH He 3HaeT, KaKOe M3 JIEPEBbEB YABAMBAET JIEHbTM, KAKOE YTPAWBAET, a Ka-
Koe yHHUYTOXKaeT. Kakyio HaubOJBIIYI0 CYMMY OH MOXKeT 00ectueduTh cede
HAyTPO? (. Maxcumos)

5. CKOJbKO pellleHuit mMeeT ypaBHEHUE

sin[z] = {z}

Ha mpomesxyTke [—2009; 2010]? (Kax 06sr4Ho, [2] — 9T0 Nes1ast 9acThb 4ncaa ,
T. €. HanbOJIbIIIee TIEJI0 YHCII0, He IpeBocxosmee T; {x} = —[z] — npobnas
9acTh ynucaa . ToT axT, 9To CHHYC HEHYJIEBOTO TIEJIOTO YHC/Ia HE MOXKET
OBITH TEJBIM, MOYKHO CYMTATh W3BECTHBIM. ) (I Boavgicon)



CAHKT-IIETEPBYPI'CKA4A
OJINMMIINAJA MKOJIBHUKOB 2010 roga ITO MATEMATUKE
I Typ. 11 KJIACC.

1. Paccrapbre B Tabaure 3 X 3 uncaa ot 15 1o 23 tak, 9TOOH BCE CYMMBI
B TIApaxX COCETHUX KJETOK OBLIN Pa3JTHIHHI.

2. Yucna a, b, ¢ (0 < a < b < ¢ < 7) obpasyoT apudMeTHIECKYO
nporpeccuio. JlokaknuTe, 9TO KBaIPATHOE ypaBHEHHE

(sina) z* + 2(sinb) z + sinc = 0

MMEET JIBA, PA3JIMYHBIX BEIECTBEHHBIX KOPHSI.

3. Harypaabuble uncaa x n y Menbite 4 000 000. Inva pasmeansa ¢ ocTar-
koM gmcao 2z + 1 ma 2009, Cama pazmeann ¢ octaTkoMm uuco 2y — 1 #a 2010,
a Cepeka paszniesus ¢ octaTkoM uucyio  + y Ha 4019. YV Bcex Tpex MaJibIu-
KOB OCTATKYW OKa3aJUCh OJIMHAKOBBIMU. /[OKaKWTe, YTO HEMOJIHBIE YACTHHIE
y dumer u Carmm paBHBI. (1. Pocmoscxut)

4. Ha Ilone Yynec pactyT Tpu jepeBa. Ecam 3akomaTh HECKOJBKO 30-
JIOTHIX TIOJ, OJTHUM W3 HUX, TO HAYTPO CYMMa, YABOUTCS, €CJU TOJ APYTUM —
yTPOWTCS, €CJU TIOJ, TpeThbuM — ucue3HeT. Y DByparunao ecth 100 30/10THIX.
OH He 3HaeT, KaKOe M3 JIEPEBbEB YABAMBAET JIEHbTM, KAKOE YTPAWBAET, a Ka-
Koe yHWUTOXKaeT. Kakyio HambOJBIIYI0 CYMMY OH MOXKeT o0ecreunTh cebe
HAyTPO? (. Maxcumos)

5. Jlan napamnenemunen ABCDA;B,C,D,. B tpeyronsuuke ABC' BbI-
Opana Touka P, a B napamnenorpamvme ACC1A; — rouka K Tak, 94To IpsMas
PK mnapannensHa miockoctn ACDy. Jlokaxkure, 94T0 0Tpe3ok PK jmenutcs
miIockocThio AC B, momnoaaM.



