Komunrtetr no obpaszosaHuniw CaukT-lleTepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbIi YHUBEPCUTET
Poccuiickunii rocygapcTeeHHbIli nefarornyeckunii yHusepcmTeT
Cankr-leTepbyprekunii ropofckoil 4BopeL, TBOPYECTBa KOHbIX
CIN6 otpenenne matematunyeckoro uictutyta um. B.A.Creknosa

CAHKT-IIETEPBYPI'CKAX
OJIUMITUAJIA IIIKOJIBHNUKOB I1O MATEMATHUKE
4 NEKABPA 2010 1. I Typ 6 KJACC 1 BAPUAHT

1. IlpuBenure mpuMep TPEX3HAYTHOrO YKCJIA, KOTOPOe He jmenautcd Ha 102, mHo
€CJIU €ro 3aIiCh TIOBTOPUTH 15 pa3, TO MOJIyYeHHOe MHOTO3HAYHOE UUCTIO OYIeT
nemutbesd Ha 102. IlosicHuTe, mMoveMy BBI cUMTaeTe, UYTO OHO JeymTcd Ha 102.

2. PaspexbTe 110 KjaeTodkaMm KBajipaT pa3zmepom 10 x 10 kte-
TOK Ha 5 NPSIMOYTOJILHBIX HaCTel 110 cXeMe, IOKA3aHHo} Ha pu- |
CyHKe, TaK, 4TOOBI ILIOIIAIb IPAMOyrojbHuka A Oblia 60Jib-
IIIe TUTOMIAIN KAXKI0N U3 OCTAJIBHBIX YacTell, U [IPU STOM IePH- B
MeTp MPAMOYTOJIbHUKA B ObLT O0JbIe TeprMeTpa KaXKI0M u3
OCTAJIbHBIX YacCTel.

3. Ha mexkoropsix kirerkax jiocku 10 x 10 crost mamku. Kiierka Ha3biBa-
eTCcd KPacHBO, eC/I HA TOPU30HTAJIM, MIPOXOJISAIIEH Yepe3 9Ty KJIEeTKY, CTOUT
HEeYEeTHOE YUCJIO IaIleK, ¥ Ha BEePTHUKAJU, MPOXOJIAINEH Yepe3 Ty Ke KJIETKY,
TOKE€ CTOUT HEYETHOE YUCIIO THaImeK. MoxKeT JTn KOJTUIeCTBO KPACUBBIX KJIETOK
paBHsIThCs 427

4. Tperb Bcex MyCOPHBIX KOHTeITHEPOB ropo/ia MocbKuHa yCTaHOBIEHA B Ma-
rasuHax, 1/9 4acTh — B peCcTopaHax, a ocTajbHble — B IIKoJax. 2/7 oT obriero
KOJINYECTBA MAIITETa JIEXKUT Ha IPHJIABKAX MAra3uHOB, elle 2/7 — Ha TapeIKax
[IOCETHUTEJIEl PECTOPAHOB, & OCTATIHHOI MAIITET MMOPOBHY PACIpeNeIeH IO My-
COPHBIM KOHTelHepaM. Bo BpeMmsi CTUXUITHOTO HAINECTBUSI JIUKIE KPBICHI CheJIH
80% Bcero namrera. BO3MOXKHO Jin, 9TO IIPU 3TOM KPBICH HE IPUTPOHYJIUCH
K mamrery B mkosax? He 3abynbre 060CHOBATH OTBET.

Imom aucmok Bui moorceme ocmasums cebe Ha namams.
B nauane ceoeti pabomu, HE BABYABTE yxasamv o cebe (BOJIBIIIIMU
IIEYATHBIMU BYKBAMN) caedyrowsue darrvie:

DAMUIINSA, UMS;

KJUIACC, IIIKOJIA, PAUOH IIKOJIBL;

TEJE®OH WUJIN AJIPEC 3JIEKTPOHHOU ITOYTEI;

(DAMI/IJH/IH, HMs1, OTYECTBO IIPEIIOJABATEJISI MATEMATHUKH B IIIKOJIE.
®UO rex yumresieil MaTeMaTHKI, KOTOPbIe OKa3a/m Ha Bac HanboJibIiee BinsiHIE.
XOTHUTE JIM BBI 3BAHUMATBHCSI B KPY>KKE MATEMATHUKU?

A ecau yorce sanumaemecv — GAMUJINS, UMSI, OTYECTBO IIPEIIOJABATEJISI
KPY>KKA MATEMATHKH, MECTO 3AHSTHH.

Cnunckm npoleawmnx Ha ropoackoli Typ byayT onybnnkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~olymp un www.anichkov.ru/olimpus/matem

Komunrtetr no obpaszoesanutwo CankT-lleTtepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocypapcTeeHHbIli nefarornyeckuii yHusepcuteT
Cankr-leTepbyprekunii ropockoii 4BOpeL, TBOPYECTBA KOHbIX
CIN6 otpenenve matematudeckoro uHctutyta um. B.A.Creknosa

CAHKT-IIETEPBYPI'CKAX
OJIUMITNAJIA IIIKOJIBHUKOB I1O MATEMATHUKE
4 NEKABPA 2010 T. I TypP 6 KJIACC 2 BAPUAHT

1. IlpuBenure mpuMep TPEX3HAYHOTO YHCIA, KOTOpOe He nenauTcs Ha 201, Ho
€CJIM €ro 3aIUCh OBTOPUTH 12 pa3, TO MOJIyYeHHOE MHOTO3HAYHOE YNCII0 Oy/1eT
nemutbed Ha 201. Ilosicnure, movueMy BBI cunTaere, 4To OHO JeyuTcs Ha 201.

2. Pazpexbre no KiaeroukaMm KBaJjipaT pazmepom 10 x 10 kire-
TOK Ha D IPSIMOYTOJIBHBIX YacTeil 110 cxeMe, ITOKa3aHHOIl Ha pH- A
CyHKe, TakK, 4TOOBbI ILIOIAIb IIPIMOYrobHUKa A OblLIa MeHb-
1I1e TIOMIAIN KazK/I0M U3 OCTaJIbHBIX YacTel, U IIPU 3TOM IepH-
MEeTp TIPSAMOYTOJIbHUKA B OblT MeHbIe mepuMeTpa KaxK oM n3 B
OCTaJIbHBIX YacCTei.

3. Ha HekoTOpbIX KJeTKax JOCKA 8 X 8 cTodT Iammku. KiieTka Ha3biBa-
eTcs KpACUBOM, €C/IM Ha TOPU3OHTAJIH, MPOXOIAIeil depe3 3Ty KJIETKY, CTOUT
HEYETHOE YHCJIO IIMAIeK, U Ha BEPTUKAJN, TPOXOISIIEHl depe3 Ty Ke KJETKY,
TOXKE CTOUT HeYeTHOE YUCJIO MaleK. MoyKeT Jin KOJIMIeCTBO KPACUBBIX KJIETOK
paBHsATHCT 307

4. YerBepTh BCEX MYCOPHBIX KOHTEHHEPOB ropoma MOChbKUHA YCTAHOBJICHA
B Marasmnax, 1/6 4acrb — B pecTopaHax, a OCTaJIbHble — B IIKOJaX. 1peThb
oT 06IIIero KOJINYeCTBa HalllTeTa JIeKUT Ha IPUIABKAX Mara3mHoOB, ere 2/9 —
Ha TapeJsikax MOCETUTEsel PECTOPAHOB, & OCTAJILHON HAIITET TIOPOBHY pacIipe-
JIeJIEH 110 MYCOPHBIM KOHTelHepaM. Bo BpeMms CTUXUITHOrO HAINECTBUS IUKUE
KpBICHL chesn 75% Beero mamrera. BO3MOXKHO JIM, 9TO IPH 3TOM KPBICH HE
MIPUTPOHYJINCH K TaITery B mKojax! He 3a0ympTe 060CHOBATH OTBET.

Imom aucmok Boul mooiceme ocmasums cebe Ha NaMAMD.
B nauane ceoeti pabomv, HE SABYIBTE ykasamov o cebe (BOJIBIIIIMI
INEYATHBIMU BYKBAMN) caedyrouyue darnovie:

DAMUJTHSA, UMS;

KJiAcc, IIKOJIA, PAHOH IIIKOJIBI;

TEJE®OH UJIA AJ/[PEC 3JIEKTPOHHOH MOYTHI;

(DAMI/IJH/IH, HUMs1, OTYECTBO IIPEIIOJIABATEJISI MATEMATHKHW B IHIKOJIE.
®UO rex yunreseit MaTeMATHKH, KOTOPbIE OKa3a M Ha Bac HanboJibIiee BIMsTHIE.
XOTHUTE Jid Bbl BAHUMATBHCSI B KPY>XKKE MATEMATHUKH?

A ecau Yyotce 3GHUMAEMECH — (DAMI/IJH/IH, HMs1, OTYECTBO IIPEIIOJABATEJIA
KPY>KKA MATEMATHKH, MECTO BAHSITHUI.

Cnucku npoleswnx Ha ropoackoli Typ byayT onybnnkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~olymp n www.anichkov.ru/olimpus/matem



Komunrtetr no obpaszosaHuniw CaukT-lleTepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbIi YHUBEPCUTET
Poccuiickunii rocygapcTeeHHbIli nefarornyeckunii yHusepcmTeT
Cankr-leTepbyprekunii ropofckoil 4BopeL, TBOPYECTBa KOHbIX
CIN6 otpenenne matematunyeckoro uictutyta um. B.A.Creknosa

CAHKT-IIETEPBYPI'CKAX
OJIUMITUAJIA IIIKOJIBHNUKOB I1O MATEMATHUKE
4 NEKABPA 2010 1. I Typ 7 KJIACC 1 BAPUAHT

1. Haiimure Takoe Tpex3HadHoOe UNCIO0, He Aensieecs Ha 102, ¥To ecan ero
zamuch moroputh 2010 pas, TO moJyYeHHOEe MHOTO3HAYHOE YUCIO OyIeT me-
sutbeda Ha 102. [logcHure, movueMy BBI CUHUTaETe, YTO OHO JenuTcs Ha 102.

2. [Tazn — 3T0 KApTUHKA, pa3pe3aHHast HA KyCOYKHA XUTPOH (DOPMBI, cpean
KOTOpBIX HeT oauHakoBbix. Camia, /luma u Pelisi KOJUIEKITMOHUPYIOT KYCOUKU
nazia “Pacrumka na Cesepe”. Eciu 661 y @eiu ObLIT JKEJITHINH KyCOIeK ¢ HOCOM
Pacrumku, y Carmu 6611 3eJIeHBII KyCOY€K ¢ XBOCTOM, & y JuMbl 6611 crHMit
KyCOUeK C JIEIKOM, TO 0Ka3aa0Ch ObI, ITO JIIOObIE /IBA MAJILINKA, COOPABIINCH
BMeCTe, MOTJIH OBl M3 CBOUX KYCOYKOB COCTABUTH KAPTUHKY IeJukoM. Jloka-
JKUTE, 9TO yXKe Cefvuac BTPOEM MAJIBIUKH CMOTYT IIEJUKOM COCTABUTH IMA3JI.

3. B mkose nucasm KOHTPOJIbHYIO pa60Ty II0 MaTEMaTHUKeE. O,ZLHa TPEeThb BCEX
IMKOJIbBHUKOB IIJIIOC elle 20 MIKOJIbHUKOB TOJIYy YN I TpOIk/'IKI/I7 OHa ITdTad BCEX
IMKOJIbHUKOB IIJIIOC €Ille 15 MIKOJILHUKOB TOJIy4INJIN Y€TBEPKH, OJHA CeabMasd
BCeX IMIKOJIbHUKOB ILJIIOC elle 10 mIKOJIbHUKOB TOJIYYINJIN IIATEPKU, & OCTAJIbHBIC
MIKOJIbHUKHU IIOJIY THUJIN ,II;BOfIKI/I. CKOJIBKO MIKOJILHUKOB OJIYINJIN Y€TBEPKU,
€CJIN U3BECTHO, YTO KOJIMYIECTBO JIBOCK MCHbIIIC YeM KOJINYIECTBO HHTepOK?

4. Ha mexoTopnix kjaeTkax gocku 10 X 10 crogr mamku. Kierka HasbiBa-
eTCsi KPACHUBOI, ecyii Ha TOPU30HTAJH, IIPOXOSINell depe3 9Ty KJIETKY, CTOUT
HEeYEeTHOE YUCJIO ITaIleK, ¥ Ha BEePTHUKAJU, MPOXOJIINEH Yepe3 Ty Ke KJIETKY,
TOKE€ CTOUT HEYETHOE YUCIIO THameK. MoxKeT JTn KOJTUIeCTBO KPACUBBIX KJIETOK
paBHsIThCs 427

Imom aucmok Bui moorceme ocmasums cebe Ha namams.

B nauane ceoeti pabomu, HE BABYABTE yxasamv o cebe (BOJIBIIIIMU
IIEYATHBIMU BYKBAMN) caedyrowsue darrvie:

DAMUJIN, UMS;

KJUIACC, IIIKOJIA, PAUOH IIKOJIBL;

TEJE®OH WUJIN AJIPEC 3JIEKTPOHHOU ITOYTEI;

(_DAMI/IJH/IH, HMs1, OTYECTBO IIPEIIOJABATEJISI MATEMATHUKH B IIIKOJIE.
®UO rex yumresieil MaTeMaTHKI, KOTOPbIe OKa3a/m Ha Bac HanboJibIiee BinsiHIE.
XOTUTE Jii Bbl 3BAHUMATBCSI B KPY>KKE MATEMATHKN?

A ecau yorce sanumaemecy — OAMUINS, UMsI, OTYECTBO IIPEIIOJJABATEJIS
KPY>KKA MATEMATHUKWU, MECTO 3AHATHH.

Cnunckm npoleawmnx Ha ropoackoli Typ byayT onybnnkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~olymp un www.anichkov.ru/olimpus/matem

Komunrtetr no obpaszoesanutwo CankT-lleTtepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocygapcTeeHHbIli nefarormyeckuii yHuBepcmTeT
Cankr-leTepbyprekunii ropockoii 4BOpeL, TBOPYECTBA KOHbIX
CIN6 otpenenve matematudeckoro uHctutyta um. B.A.Creknosa

CAHKT-IIETEPBYPI'CKAX
OJIUMITNAJIA IIIKOJIBHUKOB I1O MATEMATHUKE
4 NEKABPA 2010 T. I TypP 7 KJIACC 2 BAPUAHT

1. Haiinure Takoe Tpex3HAYHOE YHCJO, He jessiiieecsd Ha 201, aTo eciau ero
zamuchk nmoproputh 2010 pas, TO MOJyUYeHHOE MHOTO3HAYHOE YUCJIO OyIeT ie-
suthbeda Ha 201. [losgcuure, movueMy BBI cunTaere, 9To OHO JesuTcs Ha 201.

2. [Tazn — 310 KapTHUHKA, pa3pe3aHHas Ha KyCOUYKH XUTPO (hOpMBI, cpean
KOTOPBIX HeT ofamHakoBbIX. Kupusa, Cama u Mumia KOIIEKIHOHUPYIOT KY-
couku nazja “Pacrumka Kocomanpiii”. Ceroansg mx KOJUIEKIIUU IIOMOJHAINCH
B cymMe Ha 10 KyCOUKOB, MpUYeM BCe 3T KYCOUKHU pasHbie. Temepnb Jo0bie 1Ba
MaJIbuYHiKa, COOPaBIINCH BMECTE, MOT'YT U3 CBOMX KYCOYKOB COCTABUTH KAPTUHKY
mesukoM. JlokazkuTe, 94TO BUepa MaJIBUUKU TOXKE MOTJIA IIEJIMKOM COCTaBHUTH
a3, ecan Obl OObLEINHNIN BCE TPU CBOU KOJIIEKITAM.

3. B mxkose nmucasm KOHTPOJIBHYIO pa60Ty II0 MaTEeMaTUKe. O,HHa TPpeTh BCeX
IIKOJIbHUKOB IIJIIOC €IIe 19 MIKOJILHUKOB TIOJIY YN TpOIk/'IKI/I7 OJJHa IIdTad BCEX
IIKOJIbHUKOB IIJIIOC €eIle 20 IIKOJILHUKOB TIOJIYYIWJIN 9€TBEPKU, OJHA CeIbMast
BCeX MIKOJIbHHUKOB IIJIIOC €Ile 8 IIKOJILHUKOB TOJIy InJIn ILBOﬁKI/I, a OCTaJIbHBIE
MIKOJIbHUKHU IIOJIYYNJIN IIATEPKU. CKOJIBKO TIKOJIbHUKOB IOJIYINJIN Y€TBEPKH,
€CJIN U3BECTHO, YTO KOJUYIECTBO IIATEPOK MEHbIIIE Y€M KOJINIECTBO ,HBOGK?

4. Ha meKOTOPBHIX KJIEeTKAX JOCKU 8 X 8 croar mamkn. KjeTka Ha3bIBa-
eTCsl KPaCHUBOI, ec/ii Ha TOPU30HTAJIH, IPOXOSINell Yepe3 Ty KJIETKY, CTOUT
HEYETHOE YHCJIO IIMAIeK, U Ha BEPTUKAJN, MPOXOSIIEHl depe3 Ty Ke KJETKY,
TO2K€ CTOUT HEYETHOE YUCJIO THaIeK. MoXKeT Jin KOJTUYIeCTBO KPACUBBIX KJIETOK
paBHATHCT 307

Imom aucmok Boul mooiceme ocmasums cebe Ha NaMAMD.

B nauane ceoeti pabomv, HE SABYIBTE ykasamov o cebe (BOJIBIIIIMI
INEYATHBIMU BYKBAMN) caedyrouyue darnovie:

DAMUJTHSA, UMS;

KJiAcc, IIKOJIA, PAHOH IIIKOJIBI;

TEJE®OH UJIA AJ/[PEC 3JIEKTPOHHOH MOYTHI;

(I)AMI/IJH/IH, HUMs1, OTYECTBO IIPEIIOJIABATEJISI MATEMATHKHW B IHIKOJIE.
®UO rex yunreseit MaTeMATHKH, KOTOPbIE OKa3a M Ha Bac HanboJibIiee BIMsTHIE.
XOTHUTE Jid Bbl BAHUMATBHCSI B KPY>XKKE MATEMATHUKH?

A ecau Yyotce 3GHUMAEMECH — (_DAMI/IJH/IH, HMs1, OTYECTBO IIPEIIOJABATEJIA
KPY>KKA MATEMATHUKH, MECTO 3AHATHH.

Cnucku npoleswnx Ha ropoackoli Typ byayT onybnnkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~olymp n www.anichkov.ru/olimpus/matem



Komunrtetr no obpaszosaHuniw CaukT-lleTepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbIi YHUBEPCUTET
Poccuiickunii rocygapcTeeHHbIli nefarornyeckunii yHusepcmTeT
Cankr-leTepbyprekunii ropofckoil 4BopeL, TBOPYECTBa KOHbIX
CIN6 otpenenne matematunyeckoro uictutyta um. B.A.Creknosa

CAHKT-IIETEPBYPI'CKAX
OJIUMITUAJIA IIIKOJIBHNUKOB I1O MATEMATHUKE
4 NEKABPs 2010 T. I typ 8 KJIACC 1 BAPUAHT

1. B mkose 6b11a IpoBeieHa KOHTPOIbHASA paboOTa 0 MaTEMATUKE JJTsT BCEX
BOCBMUKJIACCHUKOB. TpeTh OT uncja yIacTHUKOB U errie 20 yIYeHUKOB TOJLY YUIH
JIBOMKM, 9€TBEPTH OT YUCJIa YIACTHUKOB U emé 30 yIeHUKOB [TOJTy IU/IH TPOUKH,
a HEKOTOpble YMHBIE pebsiTa MOJMyIHIn deTBepKHu. Koro okaszajaoch OojbIie:
[TOJTY YMBIIUX JBONKY WJIU TIOJIyIYUBIINX TPOUKY?

2. Ha mekoropsrx kiaerkax mocku 10 X 10 crogar marmku. Kiterka Ha3biBa-
eTcsi KPACHUBOI, ec/ii Ha TOPU30HTAJIH, IIPOXOISINEl 9epe3 3Ty KJIETKY, CTOUT
HEYETHOE YHUCJIO INAIleK, U HA BEPTHUKAJH, [IPOXO/ISAIIEl Yepe3 Ty Ke KJIETKY,
TOYXKE CTOUT HeYeTHOe YHCJIO ImarmeK. MoxKeT ju Ha J0CKe 0Ka3aThCs POBHO
42 xpacuBble KJIeTKU?

3. Yernipe yesoBeka HanucaJu mopoBHY cjoB. (CJi0oBO, BCTpedaromieecs
y BCeX 4YeTBEpPHIX, oleHnBaeTcs B () 6aJI0B; 3a CJIOBO, KOTOPOE IIPUCYTCTBYET
y TPOUX YYACTHUKOB, KaXKJIblil N3 HUX oJry4daeT 1o 1/3 6asuia; 3a cJI0BO, BCTpe-
JaroIeecs y JIBOUX, KayKJIblil n3 HuX moJrydaer no 1 basury. Hakoner, 3a cjoBo,
BCTPEYAIONIEECH JIUIIb ¥ OJHOIO YIACTHUKA, TOT YIACTHUK IOJIy4daeT 3 Oasuia.
Morn i1 Bce y4acTHUKH B cymMme HabpaTh poBrO 2010 6asutos?

4. Touka M — cepenuna cropoust AC' octpoyrosbsHoro Tpeyrojabanka ABC,
AD — ero Beicota. Ha orpeske BD ormedena Takas Touka E, uro AM = DE.
Ha orpeske EM ormeuena takas Touka F', uro EF = F(C. Jlokaxwure, 910
CF — buccekrpuca yriaa C' tpeyrosbsanka ABC.

5. Brosb npsimoit asien pacTyT, depeysch, 36 6epé3 u 35 mybos. Paccro-
SIHUS OT KaXKJI0T0 HEKPalHero /iepesa /10 ABYX €ro COoce/ieil OTIINYaIoTCs POBHO
B 8 pa3. JlokaxKuTe, 9TO TOYHO MOCEPEIMHE AJLJIEN HE MOXKET PACTH JIyD.

Imom aucmok Bul moorceme ocmasums cebe Ha namamo.

B nauane ceoeti pabomu, HE BABYABTE yxasamv o cebe (BOJIBIIIIMU
IIEYATHBIMU BYKBAMN) caedyrowsue darrvie:

DAMUIINAA, UMH;

KJ1Acc, IIKOJIA, PAHOH IIKOJIBL;

TEJIE®OH WU AJ/IPEC SJIEKTPOHHOH IIOYTHI,

DAMUINSA, UMSI, OTYECTBO MPEIIOJABATEJISI MATEMATUKH B HIKOJIE.
OUO Tex yumresteit MATEMATHKE, KOTOPbIe OKa3a/i Ha Bac HanboJibinee BInsHUE.

XOTUTE Ji1 BBl 3BAHUMATBHCS B KPY>KKE MATEMATUKU?

A ecau yoice sanumaemecs — QDAMHUJIAS, UM, OTYECTBO IIPEIIOJABATEJIS
KPY>KKA MATEMATHKH, MECTO 3AHSTHH.

Cnunckn npolenwmnx Ha ropoackoli Typ byayT onybankosaHbl Ha caiiTax
www.pdmi.ras.ru/~olymp u www.anichkov.ru/olimpus/matem

Komunrtetr no obpaszoesanutwo CankT-lleTtepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocygapcTeeHHbIli nefarormyeckuii yHuBepcmTeT
Cankr-leTepbyprekunii ropockoii 4BOpeL, TBOPYECTBA KOHbIX
CIN6 otpenenve matematudeckoro uHctutyta um. B.A.Creknosa

CAHKT-IIETEPBYPI'CKA
OJIUMITNAJIA IIIKOJIBHUKOB I10O MATEMATHUKE
4 TEKABPS 2010 T. I typ 8 KJIACC 2 BAPUAHT

1. B mkose 6blta TpoBeieHA KOHTPOJIbHAS paboTa 10 MaTeMATHKe JITsT BCEX
BOCHBMUKJIACCHUKOB. TpeThb OT Yncjia yIaCTHUKOB U elre 12 yIeHNKOB HOJTy IUIx
TPOWKH, Y€TBEPTH OT YUCJIA YIACTHUKOB U elé 18 yIeHNKOB IOy Yi/In JIBOUKH,
a HEKOTOpble YMHBIE PebsiTa MOJydmIn TeTBepku. Koro okazajgoch OobIe:
MIOJTy IMBIIUX JBONKY MJIA TIOJIYIUBIIAX TPOUKY?

2. Ha mekoTophIX KJIeTKaxX JOCKH 8 X 8 crodr mamku. KieTka Ha3biBa-
eTCsi KPaCUBOM, eCc/ii Ha TOPU30HTAJIH, IPOXOJSINEl Yepe3 Ty KJIETKY, CTOUT
HEYETHOE YUCJIO INMAIleK, U Ha BEPTUKAJHU, IPOXOMAIIEl Yepe3 Ty Ke KJIETKY,
TOYXKE CTOUT HEYEeTHOe YHCJIO Imarrek. MoxKeT ju Ha J0CKe 0Ka3aThCs POBHO
30 KpacuBBIX KJIETOK?

3. Yernipe desoBeka HanucaJu mopoBHY cyioB. Cj0BO, BCTpedaronieecs
y BCeX 4YeTBephIX, oneHnBaercsd B 0 6aJIOB; 3a CJI0BO, KOTOPOE IPUCYTCTBYET
y TPOUX YYACTHUKOB, KaXKIblil N3 HUX II0JIy4daeT 1o 5/3 6asuia; 3a cioBo, BCTpe-
qaloIeecs y JIBOUX, KayKJIblil U3 HUX mojrydaer 1o 3 basuia. Hakowerr, 3a coBo,
BCTPEYAIONIEEC JINIIb Y OJHOTO YIACTHUKA, ITOT YIACTHUK II0JIyIaeT 7 OAJLJIOB.
Mory i Bce yIacTHUKHE B cymme HabpaTh posuo 2010 6asutos?

4. B ocrpoyrossaom Tpeyrosbauke ABC nposenena Beicota C'H u ormede-
Ha cepeauna croponnl BC, touka D. Ha orpeske AH ormeudena taxas TOUka F,
uro BD = EH. Buccekrpuca yria B nepecekaer orpe3ok DE B Touke F'. lo-
Kazkure, uro BF = FE.

5. Brouss npsimoit asiten pactyT, depenysich, 26 €0k u 25 cocen. Paccrosi-
HU OT KaXKJIOTO HEKPANHero JepeBa /10 ABYX €ro COCeJleil OTIMIa0oTCs POBHO
B b pa3. /lokaxwuTe, 9TO TOYHO MMOCEPEINHE AJLIEN HE MOXKET PACTH COCHA.

Imom aucmok Boul mooiceme ocmasums cebe Ha NAMAMD.

B nauase ceoeti pabomu, HE 3ABYIBTE ykasamov o cebe (BOJIBIIIIMI
INEYATHBIMU BYKBAMN) caedyrouyue darnovie:

DAMUTUA, UMS;

KJ1Acc, IIKOJIA, PAHOH IIIKOJIBI;

TEJIE®OH HUJIU AJIPEC SJIEKTPOHHOI IIO4YTHI,

DAMUIINS, UMSI, OTYECTBO TPEIOJABATEJISI MATEMATUKH B IIKOJIE.
DO Tex yunresieit MATEMATHKH, KOTOPbIe OKa3asu Ha Bac HanboJibinee BmstHUE.

XOTHUTE J11 BBl 3AHUMATBHCSI B KPY>KKE MATEMATUKU?

A ecau Yyotce 3GHUMAEMEC — (_DAMI/IJH/IH, HMs1, OTYECTBO IIPEIIOJABATEJIA
KPY>KKA MATEMATHKH, MECTO 3AHATHUIH.

Cnuckn npolweawmnx Ha ropofackoit Typ byayT onybnnkosaHbl Ha calitTax
www.pdmi.ras.ru/~olymp n www.anichkov.ru/olimpus/matem



Komuter no obpasosaHunto CankT-lleTepbypra
CankT-leTepbyprckuii rocygapcTBeHHbI yHUBEpcuTeT
Poccuniticknii rocypapcTBeHHbIi Meparormyeckuii yHuBepcuTteT
CankT-lMeTepbyprckuii ropoAcKoii fBOpPEL TBOPYECTBA HOHbIX
CMN6 otpeneHue matematuyeckoro muctutyta um. B.A.Creknosa

CAHKT-IIETEPBYPI'CKAS
OJINMITUATA NIKOJIBHUKOB 110 MATEMATHUKE
4 NEKABPs 2010 T. I TyP 9 KJIACC 1 BAPUAHT

1. Jluma 3agymMaj Tpu 4duciaa — a, b m ¢ — u OOHAPYXKUJI, UTO KBaJPATHLIN TPEXTICH
az? + bx + ¢ UMeer JBa PA3JIMYHBIX HeHYJIeBBIX KOpHs:: 1 1 5. Callla H3MEHII 3HAMEHHE OJHO-
ro u3 K03dduImenTos a, b uan ¢. B pesynbrare mosrydmics TpexdiieH, Y KOTOPOro TOXKE JBa
pasnuuHbIX KopHs: 2 u 3s. Uemy moxker ObITh paBho s? IlpuBemnTe Bce BapuaHTBI OTBETA

n JOKazKUuTe, 9To APYrux HeT.

2. B rpanenun ABCD c ocnoBanusivu AB u C'D 6uccekrpuca yria B nepecekaer 0Tpe3ok
AD B touke M. Ussectro, uro AB = 4, BC =9 u CD = 3. B kakoMm orHoriennu Touka M

nesmr oTpe3ok AD?

3. Tpu mKosbHIKA HamucaIn HOPOBHY cI0B. CJIOBO, BCTPEYAIONIEeCs y BCEX TPOUX IIKOJIb-
HEKOB, oleHnBaeTcs B 0 6asIoB; 3a CJI0BO, KOTOPOE IIPUCYTCTBYET y IBOHX LIKOJIBHUKOB, KazK-
JIBlil U3 HUX MOJIydaeT 10 7/2 GaJiia; HAKOHEI, CJI0BO, BCTPEYAIONEeCs JINIIb Y OJ[HOTO MIKOJIb-
Huka, crouT 5 H6asuoB. Moryu jim mKojibHUKE B cymMMe Habparb posHO 2011 Gasion?

4. Ilpoussenenue NOJOXKUTENBHBIX YHUCENT T U Y PAaBHO 7. JloKaxKnTe HEPABEHCTBO

zl# 4yl > 14,
(Bamuch [x] 0o6o3HATAET LEJMYIO YACTD YHCJA, T.e. HAUOOJIbIIEE IeJ0e YHUCJI0, HE MPEBOCXOIsI-
1iee .)

5. Ha nmocke B psaz Bomucans! 10 HaTypaabHbIx guces1. Callla BBIYHCINT CyMMY KasKIO0H ma-
PBI IIOAPST CTOSIIINX YHCeJI, 32T€M OH BBIMHCIIIII CyMMBbI KasKIBIX TPEX IIOAPS CTOSIINX YHCel,
IOTOM — KazKIbIX YeTHIPEX H T.J.; I HAKOHEI, CyMMy BCeX 4HCes Ha JIOCKe. Bce HaiineHHBIE
cyMMBI, a Takxke 10 mcxommbIX wncen ¢ gocku, Callra BIlepeMemiKy 3almcal B TeTpaiky. Mor

JIL Y HEro TOJIyYUThCsS HAOOD U3 55 I10CIIe0BATE/IbHBIX HATYPAJIBHBIX THCET!

IOmom aucmoxr Bow mooiceme ocmasums cebe ma NamMams.
B nauane ceoeti pabomu HE BABYIBTE yxasamo o cebe (BOJIBILINMI ITEYATHBIMI
BYKBAMH) caedyrougue darmvie:

DAMUJIUA, UMS;

KJIACC, IIKOJIA, PAHOH IIIKOJIBI;

TEJE®OH WUJIA AJIIPEC SJIEKTPOHHOH IIO4YThI;

(DAMI/L/'[I/IH, UM, OTYECTBO IIPEIIOJABATEJISI MATEMATHKHW B HIKOJIE.

OO rex yuuresieii MaTeMaTHUKH, KOTOPble OKa3aju Ha Bac HaunboJiblliee BJIMsIHUE.
Ecau B 3anumaemecs 6 KpYyHcke Mamemamury, —

DAMHUJIAS, UMSI, OTYECTBO IIPEIIOJABATEJISI KPYXKKA, MECTO 3AHSITHH.

Cnncku npowegunx Ha ropogckoii Typ byayT onybnnkosanbl Ha caiitax www.pdmi.ras.ru/~olymp

1 www.anichkov.ru/olimpus/matem

Komuter no obpasosaHunto CankT-lleTepbypra
CankT-lMeTepbyprckuii rocygapcTBeHHbIE yHuBeEepcuTeT
Poccuitckunii rocypapcTBeHHbIli Nefarormyeckunii yHuneepcmTeT
CankT-lMeTepbyprckuii ropoAcCKoli fBOpPEL TBOPYECTBA HOHbIX
CIM6 otpeneHune matematuyeckoro muctutyta um. B.A.Creknosa

CAHKT-IIETEPBYPI'CKASA
OJINMITUAJTA HIKOJIBHNUKOB 110 MATEMATHUKE
4 NEKABPs 2010 T. I TyP 9 KJIACC 2 BAPHUAHT

1. JImma 3agymajn Tpu Guciaa — a, b U ¢ — U OOHAPYXKWUJ, UTO KBaJIPATHLIA TPEXUICH
az? + bx + ¢ uMeeT [Ba PA3IUYHLIX HeHy/IeBbX KopHs: 1 u t. Calla H3MEeHII 3HAYEHHE O[HOTO
u3 K03 uImenTos a, b wm c. B pesynbrare MOIyUMICS TPEXWIEH, Y KOTOPOrO TOXKE JBa
pasiuuHbix KopHsi: 4 u 2t. Yemy moxker ObiTh paBHo t?7 IlpuBejure Bce BapuaHTBI OTBETA

u JOKazKuTe, 9TO APYI'uX HET.

2. B rpanenun ABCD c ocuoBanusivu AD u BC' 6uccekrpuca yria D niepecekaer 0Tpe3ok
AB B Touke M. WzBectHo, yro BC =5, CD =7 u DA = 6. B xakom orHoriennu Touka M

nesmT oTpe3ok AB?

3. Tpu mkosbHEKa Hanucam MOpoBHy cjioB. CJI0BO, BCTPEYAIOIIEecs: y BCEX TPOUX IKOJIb-
HUKOB, orneHuBaeTcsd B 0 6aJI0B; 3a CJI0BO, KOTOPOE IPUCYTCTBYET y JBOUX NMIKOJIBHUKOB, KaXK-
JIBI U3 HuX mostydaer 1o 1/2 6asuia; HAKOHeI, CJI0BO, BCTPEYAONIEeCsl JIUIIb Y OJHOTO MIKOJIb-

HHUKa, CTOUT 2 6asuia. Mormm i mKOJIbHUKE B cyMMe HabpaTh poBHO 2012 6asios?
4. IlpousBejeHne MOJOKUTEIBHBIX YHCE]I & U Y paBHO 8. /loKaxkuTe HEPaBEHCTBO
zlel g y[y] > 16.
(Bamucs [z] obo3HavaeT HesyIo YacTbh YMCIA, T.e. HAUOOJIbIIEE HEJIOEe TUCTIO, He MPEBOCXO/Is-
1mee .)

5. Ha gocke B psiz Beimucans! 12 HATYpaIbHBIX Yncest. JlpMa BBIMACINAT CyMMYy KazKIoil ma-
PBI IOJIPSIJ] CTOSIIINX IHCEJT, 32T€M OH BBIYHC/IIII CYMMBI KarK/IbIX TPEX HOJPsI/] CTOSIIIX YNCeI,
[IOTOM — KasKJIbIX YeThIpeX M T.J.; 1 HAKOHEI[, CYMMy BCEX 4YHCes Ha JOcKe. Bce HaiijeHHbIC
CYMMBI, a TakKe 12 MCXOIHBIX 4Hces ¢ JOCKH, JIuma BriepemMernky 3amucas B TeTpajky. Mor

JIL Y HEro TOJIyYUThCsS HAOODP U3 78 I10CIIe0BATE/IbHBIX HATYPAJIBHBIX TUCET!

Omom aucmoxr Bow moorceme ocmasums cebe na namMamy.
B nauane ceoeti pabomu HE BABYIBTE yxasamo o cebe (BOJIBILIIMI ITEYATHBIMI
BYKBAMH) caedyrougue darmvie:

DAMUJIUA, UMS;

KJIACC, IIKOJIA, PAHOH IIIKOJIBI;

TEJE®OH UJIN AJIPEC SJIEKTPOHHOI I[NOYTHI;

DAMUIINA, UM, OTYECTBO IIPEIIOJABATEJISI MATEMATUKHU B IIKOJIE.

OO rex yuuresieii MaTeMaTHUKH, KOTOpPble OKa3aju Ha Bac HanboJiblliee BJIMsIHUE.
Ecau Buv 3anumaemecs 6 Kpyoicke mamemamury —

DAMUIINA, UM, OTYECTBO IIPEIIOJABATEJISI KPY>KKA, MECTO 3AHATHH.

Cnncku npowegunx Ha ropogckoii Typ byayT onybnukosaHbl Ha caiitax www.pdmi.ras.ru/~olymp

1 www.anichkov.ru/olimpus/matem



Komunrtetr no obpaszosaHuniw CaukT-lleTepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbIi YHUBEPCUTET
Poccuiickunii rocygapcTeeHHbIli nefarornyeckunii yHusepcmTeT
Cankr-leTepbyprekunii ropofckoil 4BopeL, TBOPYECTBa KOHbIX
CIN6 otpenenne matematunyeckoro uictutyta um. B.A.Creknosa

CAHKT-IIETEPBYPI'CKAX
OJIUMITUAJIA IIIKOJIBHNUKOB I1O MATEMATHUKE
4 NEKABP: 2010 T. I typ 10 KJIACC 1 BAPUAHT

1. Ksagparubiii Tpexuien f(z) mMeer poBHO ofuH KopeHb. Kpome Toro,
ypaBHeHUe

fRx—=3)+ fBx+1)=0

uMeeT POBHO oJuH KopeHb. Haidinure kopenn tpexwiena f(z). (Ilpusemure Bee
BapUaHTHI U JOKAXKUTE, YTO JIPYIUX HeT.)

2. B HEKOTOPBIX KJIETKAX KBaPATHON TaOJHIHI CTOSAT 3Be3M0uKu. KieTka
Ha3BIBAETCS KPACUBOIA, €CJIH U B COAEPKAIIEH e CTPOUKE CTOUT HEUETHOE YNCJIO
3BE370YUEK, U B COJIEPKAINEM €ee CTOJIOIE CTOUT HEIEeTHOE UHUCO 3BE3/I0UEK.
(B kpacuBoil KjeTKe MOXKET CTOATDH 3BE3/I09KA, a MOXKET U He cTosaTh.) Carra
nacunTas B Tabsauie posuo 2010 KpacuBbIX KieTok. JloKaxkuTe, ITO OH He
pas.

z+ty
4 .

@ y
3. Jlokaxkute, 9TO ecii T < Y, TO 2 ;3 > 6

4. Jaubl 46 pasjIudIHBIX HATYPAJLHBIX YUCEI. Bce UX MpPOCTBIE JEUTETN
menbie 20. JlokaxkuTe, 9TO0 CyMMY KaKUX-HUOYIb JIBYX U3 HUX MOYKHO Pa3JIo-
JKATH B IIPOU3BEJIEHNE TPEX HATYPAJIbHBIX ducesi, 60abmux 1.

5. /IBe okpyxkHOCTH TIepecekatoTcss B Toukax F u F. Ilpsamas ¢ mepecekaer
EPBYIO OKPYKHOCTH B Toukax A m B, Bropyio — B Toukax C' u D rtax, 410
touka E jexur BHyTpu Tpeyroibauka ADF, a Touku B u C — Ha oTpe3ke
AD. Okazajioch, uto AB = CD. okaxure, uro BE - DF = CE - AF.

Imom aucmok B mooiceme ocmasumsb cebe ma namamao.
B nauane ceoeti pabomu, HE BABYIIBTE yxasams o ce6e (BOJIBIIITIIMU
IHEYATHBIMU BYKBAMN) caedyrowsue darrovie:

DAMUJINAA, UMH;

KJ1Acc, IIKOJIA, PAHOH IIKOJIBL;

TEJE®OH HUJINU AJ/IPEC JIEKTPOHHOH IIOYTHI,

‘PAMI/LHI/IH, HMs1, OTYECTBO IIPEIIOJABATEJISI MATEMATHUKH B IIKOJIE.
OUO Tex yumresteit MATEMATHKE, KOTOPbIe OKa3aJi Ha Bac HanboJibInee BIsHIE.
Ecau Bvl 3anumaemecs 6 Kpyoicke MAmMemMamury, —

DAMUJINUSA, UMSI, OTYECTBO IPEIIOJABATEJISI KPY>KKA, MECTO 3AHSITHH.
Cnunckm npoleawmnx Ha ropoackoli Typ byayT onybnnkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~olymp un www.anichkov.ru/olimpus/matem

Komunrtetr no obpaszoesanutwo CankT-lleTtepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocygapcTeeHHbIli nefarormyeckuii yHuBepcmTeT
Cankr-leTepbyprekunii ropockoii 4BOpeL, TBOPYECTBA KOHbIX
CIN6 otpenenve matematudeckoro uHctutyta um. B.A.Creknosa

CAHKT-IIETEPBYPI'CKA S
OJIUMITNAJIA IIIKOJIBHUKOB I1O MATEMATHUKE
4 TEKABPS 2010 T. I typ 10 KJIACC 2 BAPUAHT

1. Ksagparubiii Tpexwied f(x) uMeer poBHO OJMH KOpEeHb. Kpome Toro,
YpaBHEHUE

FQz+1)+ fBr—2)=0

uMeeT POBHO OJiH KopeHb. Haiimure kopenb rpexuiena f(z). (IIpusenure Bce
BAPUAHTHI U JOKAYKUTE, YTO JPYIUX HET.)

2. B HeKOTOPBIX KJIETKAX MPSIMOYTOJIHHON TaOIUIIBI CTOSAT 3Be3104Ukn. Kier-
Ka Ha3bIBAETCs KPACHUBOI, €CJIM U B COJEPIKAINEil ee CTPOUKE CTOUT HEUEeTHOE
YUCJI0 3BE3/I0YUEK, U B COMEPAKAIIEM €€ CTOJIOIE CTOUT HEUIEeTHOE THCJIO 3BE3/10-
ugek. (B kpacuBoil KieTke MOXKeT CTOATH 3BE3/0YKA, & MOXKET U He CTOATh.)
Cama nacunraa B Tabsuie posao 1002 kpacusbie kireTku. Jlokaxkure, 4T0 OH
HE IPaB.

a | b a+b
3. Jlokaxxure, uro ecim a < b, To 3 ;‘) > 1577 .
4. Jaunl 56 pasinvHbIX HATYPAJBHBIX YHCEI, y KOTOPBIX BCE IMPOCTHIE JIe-
Jmresu MenbIre 25. Jlokaykure, 9T0 CyMMY KaKUX-HUOY/Ib ABYX U3 HUX MOXKHO

Pa3JI02KUTH B IIPOU3BEACHUE TPEX HATYPaJIbHBIX 9UCEJI, oonbImx 1.

5. JIBe okpy:kHOCTH TIepecekaiorcst B Toukax A u B. Tlpsamas £ nepecekaer
epByI0 OKpy»KHOCTH B Toukax C' u D, Bropyio — B Toukax E u F tak, 4ro
Touka A jiexxur BHyTpu Tpeyroibuuka CF B, a Ttouku D u E — Ha oTpeske

CF. Oxa3zajoch, uro DA - FB = EFA - CB. Jlokaxure, uro uro CD = EF.

Imom aucmox Bu, mooiceme ocmasums cebe Ha NAMAMD.
B nauane ceoeti pabomu, HE 3ABYIIBTE ykasams o cebe (BOJIBIIIUMU
HHEYATHBIMI BYKBAMN) caedyrowyue darnovie:

DAMUJTUA, UMS;

KJ1Acc, IIKOJIA, PAHOH IIIKOJIBI;

TEJIE®OH HUJIU AJIPEC SJIEKTPOHHOI IIO4YTHI,

@AMI/IJH/IH, UM, OTYECTBO IIPEIIOJABATEJIAA MATEMATHKH B IIKOJIE.
DO Tex yunresieit MATEMATHKH, KOTOPbIe OKa3asu Ha Bac HanboJibinee BmstHUE.
Ecau Bot 3anumaemect 8 Kpyscke Mamemamury, —

DAMUJINSA, UMSI, OTYECTBO IIPEIIOJABATEJISI KPY>KKA, MECTO 3AHSITHH.
Cnucku npoleswnx Ha ropoackoli Typ byayT onybnnkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~olymp n www.anichkov.ru/olimpus/matem



Komunrtetr no obpaszosaHuniw CaukT-lleTepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbIi YHUBEPCUTET
Poccuiickunii rocygapcTeeHHbIli nefarornyeckunii yHusepcmTeT
Cankr-leTepbyprekunii ropofckoil 4BopeL, TBOPYECTBa KOHbIX
CIN6 otpenenne matematunyeckoro uictutyta um. B.A.Creknosa

CAHKT-IIETEPBYPI'CKAX
OJINMITUAJIA IHHIKOJIBHNUKOB I1O MATEMATHUKE
4 NEKABP: 2010 T. I typ 11 KJIACC 1 BAPUAHT

1. Ksagparnsni tpexaien f(r) = 22 + bz + ¢ nMeeT POBHO OJMH KOPEHb.
Kpowme Toro, ypasuenune

fQzx-=3)+fBx+1)=0
“MeeT POBHO OJnH KopeHnb. Halinure b u c.

2. HeckoJIbKO AeBSITUKIIACCHUKOB, JIECATUKIACCHUKOB U OJMHHAIIIATHKIIACC-
HUKOB BcTaju B Kpyr. OkazaJioch, 4T0 uMeercss poBHO 20 1eCITUKJIACCHUKOB
U POBHO 25 OJIMHHA/IIATUKJIACCHUKOB, PSJIOM C KaXKJIbIM U3 KOTOPBIX CTOUT
XOTsI OBI OUH JEBATUKJIACCHUK. JlOKaXXuTe, 9TO PSIIOM C KEM-TO CTOUT JBa
TEeBATUKJIACCHUKA.

3. IIpousBenenune MOJOKUTETBLHBIX YUCEJ & U y paBHO 7. [lokaxkmute Hepa-
BEHCTBO
it +yly] > 14.

(3anmcep [z] 06o3HAMAET TETYIO 9aCTh YHC/IA, T.€. HAMOOJbBIIEE EJ0e IUCTIO, HE
IPEBOCXOJIAIIEE L. )

4. B okpyxHocTh BrmcaH nsruyroabuk ABCDE. Otpeskn AC u BD nepe-
cekarorcs B Touke K. Otpesok C'E Kacaercst OUCAHHON OKPYKHOCTH TPEYTOIb-
nuka ABK B touke N. Haiinure ZCN K, eciu ussecrno, uro ZECD = 40°.

5. Jlanwr 46 pa3/MUYHBIX HATYPAJBHBIX 4Yucesa. Bce mX mpoCThble JIeTUTeTN
menbie 20. JlokaxkuTe, 9TO0 CyMMY KaKUX-HUOYIb JIBYX U3 HUX MOYKHO Pa3JIo-
JKATH B IIPOU3BE/IEHNE TPEX HATYPAJBHBIX YHCEJI, OOIbMuX 1.

Imom aucmox Bow mootceme ocmasums cebe na namamo.

B nauane ceoeti pabomu, HE BABYIIBTE yxasams o ce6e (BOJIBIIITIIMU
IHEYATHBIMU BYKBAMN) caedyrowsue darrovie:

DAMUJINAA, UMH;

KJ1Acc, IIKOJIA, PAHOH IIKOJIBL;

TEJE®OH HUJINU AJ/IPEC JIEKTPOHHOH IIOYTHI,

DAMMIINSA, UM, OTYECTBO IIPEIIOJABATEJISI MATEMATHKH B IIKOJIE.
OUO Tex yumresteit MATEMATHKE, KOTOPbIe OKa3aJi Ha Bac HanboJibInee BIsHIE.
Ecau Bvl 3anumaemecs 6 Kpyoicke MAmMemMamury, —

DAMMIINS, UMSI, OTYECTBO IPEIIOJABATEJISI KPY>KKA, MECTO 3AHSTHH.
Cnunckm npoleawmnx Ha ropoackoli Typ byayT onybnnkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~olymp un www.anichkov.ru/olimpus/matem

Komunrtetr no obpaszoesanutwo CankT-lleTtepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocypapcTeeHHbIli nefarornyeckuii yHusepcuteT
Cankr-leTepbyprekunii ropockoii 4BOpeL, TBOPYECTBA KOHbIX
CIN6 otpenenve matematudeckoro uHctutyta um. B.A.Creknosa

CAHKT-IIETEPBYPI'CKAX
OJIUMIINAJIA IIIKOJIBHUKOB I10 MATEMATHUKE
4 TEKABPS 2010 T. I typ 11 KJIACC 2 BAPUAHT

1. Ksagparnsrii Tpexuanen f(x) = z2 + bxr + ¢ uMeeT POBHO OJMH KOPEHb.
Kpome Toro, ypaBHeHUe

FQz 1)+ f(3z—2) =0
WMeeT POBHO OnuH KopeHb. Haitnure b u c.

2. Hecko/IbKO NEBATUKIIACCHUKOB, J€CATUKIACCHAKOB U OJIMHHAIIATHKIIACC-
HUKOB BCTasm B Kpyr. OKaz3ajaoch, UTO MMEETCsl POBHO 15 JIEBATUKJIACCHUKOB
u poBHO 20 OJMHHAIATUKIACCHUKOB, PSIJOM C KaXKIbIM M3 KOTOPBIX CTOUT
XOTsl OBl OJIUH JECATUKIACCHUK. JIOKasKUTEe, 4TO PSJIOM C KEM-TO CTOUT JIBa
JIeCATUKIIACCHUKA.

3. IlpoussesieHne MOJIOKATETHHBIX Yuce] T U Yy paBHO 8. Jlokaxkure Hepa-
BEHCTBO

zlel gyl > 16,
(3anuce [z] o6o3HATAET NEJIYIO YACTH YUCIA, T.€. HANOOJIbIIEE [eIoe YUCIIO, He
IIPEBOCXOJIAIIEE . )

4. B okpyxkuocts Brucan ustuyronbank ABCDE. Orpesku BD u C'E nepe-
cekarorcst B Touke F'. Orpesok AC' kacaercst OIMCaHHOM OKPYKHOCTH TPEYTOJIb-
uuka DEF B touke K. Haitqure /BCA, eciim u3secrno, uro LFKC = 25°.

5. Jlaubl 56 pasauUHBIX HATYPAJBHBIX YUCE]. Bce WX MpPOCThIe JIETUTeNN
Mmenbie 25. JIokaXKure, 9T0 CyMMY KaKUX-HUOY/Ib JIBYX M3 HUX MOXKHO Pa3Jio-
JKATDH B MPOU3BEJIEHNE TPEX HATYPAJBHBIX YUCEs, GOIbIIuX 1.

Imom aucmok Bul mooiceme ocmasumos cebe Ha NaMAMD.

B nauane ceoeti pabomu, HE 3ABYIIBTE yxasams o cebe (BOJIBIIIUMU
IHHEYATHBIMI BYKBAMUN) caedyrowyue darnovie:

DAMUJINSA, UMS;

KJiAcc, IIKOJIA, PAHOH IIIKOJIBI;

TEJE®OH UJIA AJ/[PEC 3JIEKTPOHHOH MOYTHI;

(.DAMI/IJH/IH, HUMs1, OTYECTBO IIPEIIOJIABATEJISI MATEMATHKHW B IHIKOJIE.
DO Tex yumresieit MATEMATHKH, KOTOPbIe OKa3asu Ha Bac HanboJibinee BmsiHUE.
Ecau Bot 3anumaemecv 6 Kpyscrke Mamemamury, —

(.DAMI/IJH/IH, HMs1, OTYECTBO IIPEIIOJABATEJISI KPY>KKA, MECTO SAHSTHUH.
Cnucku npolenwnx Ha ropoackoli Typ byayT onybankoBaHbl Ha caiiTax
www.pdmi.ras.ru/~olymp u www.anichkov.ru/olimpus/matem



	06class.pdf
	07class.pdf
	08class.pdf
	09class.pdf
	10class.pdf
	11class.pdf

