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'CKASI
OJIUMITUAIA HIKOJIbHUKOB I10 MATEMATHUKE
14 HOsABPS 2009 T. I Typ 6 KJIACC 1 BAPUAHT

1. Ha Ilome Yymec pactyT aBa aepeBa. Eciam 3akomaTh HECKOIHKO 30JI0THIX
10/ OJTHUM U3 HUX, TO HAYTPO CyMMa YIABOUTCS, & €CJIH IOJ{ BTOPBIM — YTPOUT-
csa. ¥ Byparuno ects 100 30510ThIX. OH He 3HAET, KAKOE U3 JIEPEBHEB YIBANBAET
JIEHBI'H, & KAKOe yTPanBaeT, HO XO4eT K yTPY UMeTh PoBHO 175 30io0ThiX. Kak
emy aroro goburhes?! (Byparuno MoXxKeT 3aKOIATH YaCTh JIEHET [0 IePBOe e~
PEBO, Y4acTh [OJ| BTOPOE, a 9acTh He 3aKAllbIBATH BOBCE. )

1

2. Ecrs 100 myrosur ¢ ayms jabipkamu u 100 myro- = -
BUI[ C YETHIPDbMs JbIpKaMu. MOXKHO JIM MOJIOXKUTH UX
B 4 dmuKa CTOJIa, MOKA3aHHOTO HA PUCYHKE, TaK, YTOObI U U U

B JIBYX BEPXHUX SIMMKAX Jieykayio 120 myroBuil, B SIMMAKAX MPaBOil TyMOBI Jie-
kaJo 110 myroBuil, y ImyroBUIl B JIBYX HIKHHUX ANUKaX ObLIO ObI B cymme 360
JIBIPOK W, HAKOHEI], Y IIyTOBUI[ B ANUKAX JIEBOH TyMOBI Ob110 Ob1 320 IbIPOK?

3. Buoun peku pacnonoxennt npuctann A, B, B, T' (umenno B Takom 1o-
panke). Ot B mo A remwtoxox mibser 1 gac, or B g0 I' — roxke 1 gac, a or
B m0o I' — 2 gaca. B kakyto cropony teder peka — or A kx I wim or I' k¥ A?
He 3abyabTe ob6ocHOBATH OTBET.

4. Iludposaapmuk Pens 3ameHseT OYKBBI PyccKoro ajdasuta mudpamn
(omuHakoBble GYKBBI OH 3aMeHsieT onuHakoBbiMU Iwmdpamu). I[locie 3amens
oKazaJioch, uTo pasnoctb BECHA — HABEC nenurca na 11. Jokaxkure, 4to
oykebl “H” u “A” oH 3aMeHMJI Ha OJHY U TY 2Ke IUdpY.

Imom aucmox Bl mootceme ocmasums cebe ma namamo.

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

DAMUIINAA, UMH;

KJ1Acc, IIKOJIA, PAHOH IIKOJIBL;

TEJE®OH HJINU AJ/IPEC SJIEKTPOHHOH IIOYTHI,

DAMMIINSA, UM, OTYECTBO IIPEIOJABATEJISI MATEMATHKH B IIKOJIE.
®UO Tex yunreseii MaTeMaTUKH, KOTOPbIe OKa3a/M Ha Bac HauboJiblee BsTHYE.
XOTHUTE JIM BBI 3BAHUMATBHCSI B KPY>KKE MATEMATHUKU?

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

Cnuckmn npolegwnx Ha ropoackoil Typ ByayT npefocTaB/ieHbl PaiOHHBIM METOLUCTaM,
a Takxe onybsnkoBaHbl B UHTepHeTe Ha caiitax www.anichkov.ru/olimpus/matem u
www.pdmi.ras.ru/~olymp

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'CKASI
OJIMMIINAIA IHHIKOJIbBHUKOB IIO MATEMATUKE
14 HosBPs 2009 T. I TypP 6 KJIACC 2 BAPUAHT

1. Ha Ilose Yynec pactyT aBa mepeBa. Ecan 3aKOmaTh HECKOJIBKO 30J0THIX
10T, OJTHUM U3 HUX, TO HAYTPO CyMMAa YIBOHUTCS, & €CJIU II0JI BTOPBIM — YTPOUT-
csa. ¥ Byparuno ects 200 3010ThIX. OH He 3HAET, KAKOE U3 JIEPEBHEB YIBANBALT
IEeHbI'H, & KAKOe YTPAUBAET, HO XOUYeT K yTPY UMETh POBHO 275 30J0ThIX. Kak
emy aroro nobursesa? (ByparuHo MoxKeT 3aKOIaTh 4ACTh JIEHET [0 IePBOoe Jie-
PEBO, 9acTh II0J] BTOPOE, & YaCTh He 3aKAIlbIBATH BOBCE. )

1

2. Ecrp 100 myrosur ¢ asyms asipkamu u 100 myro- = 4 =
BUI[ C YETHIPbMS AbIPKaMu. MOKHO JIH IOJOKUTH UX — —
B 4 dmuKa CTOJIa, TOKA3aHHOIO HA PUCYHKE, TakK, ITO0BI U U L
B JIBYX BEPXHUX AMMNKaX Jexkaao 120 myrosurl, B SIIUKaX MPaBoil TyMObI Jie-
xkaJj10 110 myroBull, y myroBuil B AByX HUXKHUX AMAKaX ObLI0 661 B cymme 200
JIBIPOK U, HAKOHEI], Y IIyTOBUI[ B ANUKAX JIEBOH TyMObI ObL10 661 400 abIpOK?

3. Buounb peku pacnosioxkens! npuctanu A, B B, I’ (uMeHHO B TAKOM IOPSAI-
ke). Ot B 10 A remmoxon mwisiBer 2 yaca, or B go I' — 1 wac, a or B 1o A —
3 gyaca. B kakyio cropony Teder peka — ot A k I mwium or I k A? He 3abybre
000CHOBATH OTBET.

4. Iudpposaabmuk Pensa 3amensier OyKBBI PYCCKOTo ajdaBuTa nmudpamn
(omuHakoBble OYKBBI OH 3aMeHsieT ojuHakoBbIMU nudpamu). Ilocie 3ameHbt
0KazaJock, uro pasHoctb MBIIITKA — KAMBIII gemwrcesa na 11. Jokaxkure,
qro 6ykBbl “K” u “A” OH 3aMeHWJI Ha OHHY U Ty ¥Ke Hudpy.

Imom aucmok Boul mooiceme ocmasumos cebe Ha NaMAMD.

B nauane ceoeti pabomw, HE 3ABYIBTE ykasamov o ce6e (BOJIBIIIIMI
INEYATHBIMU BYKBAMN) caedyrouyue darnovie:

DAMUJTUA, UMS;

KJ1Acc, IIKOJIA, PAHOH IIIKOJIBI;

TEJIE®OH HUJIU AJIPEC SJIEKTPOHHOI IIO4YTHI,

DAMUIINS, UMSI, OTYECTBO TPEIIOJABATEJISI MATEMATUKHA B IIKOJIE.
DO Tex yunresieit MATEMATHKH, KOTOPbIe OKa3asu Ha Bac HanboJibinee BmsiHUE.

XOTHUTE JIH BBl 3AHUMATBCSI B KPY2>KKE MATEMATHUKH?

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

Cnucku npoleainx Ha ropogckoli Typ ByayT NpeaocTaBfieHbl paiioHHbIM METOANCTaM,
a TakXe onybsimkoBaHbl B MHTepHeTe Ha caiitax www.anichkov.ru/olimpus/matem u
www.pdmi.ras.ru/~olymp



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'CKASI
OJIUMITUAIA HIKOJIbHUKOB I10 MATEMATHUKE
14 HOsABPS 2009 T. I Typ 7 KJIACC 1 BAPUAHT

1. Ha Ilome Yymec pactyT aBa aepeBa. Eciam 3akomaTh HECKOIHKO 30JI0THIX
10/ OJTHUM U3 HUX, TO HAYTPO CyMMa YIABOUTCS, & €CJIH IOJ{ BTOPBIM — YTPOUT-
csa. ¥ Byparuno ects 100 30510ThIX. OH He 3HAET, KAKOE U3 JIEPEBHEB YIBANBAET
JIEHBI'H, & KAKOe yTPanBaeT, HO XO4eT K yTPY UMeTh PoBHO 175 30io0ThiX. Kak
emy sroro noburbcda? (BypaTuHO MOXKeET 3aKOIATh YacTb JIEHEr HOJ IIepBOe
JIePEBO, 9aCTh 10/ BTOPOE, & YaCTh HE 3aKAIbIBATH BOBCE. )

2. Buoab peku pacnosoxkensl npucranu A, B, B, I' (umenno B takom mo-
panke). Ot B mo A remwtoxoz mwibser 1 gac, or B g0 I' — roxke 1 gac, a or
B no I' — 2 gaca. B kakyio cropony teder peka — o A K [ mm or ' k A?
He 3abyabTe ob6ocHOBATH OTBET.

3. Camra 3ayMaJt YeTbIpe HATYyPaJbHBIX uncyia. OH yMHOXKII KayKI0€ UHC-
JIO Ha 3 U BCe YeThIpe Pe3yJIbTaTa BBIIUCAJ Ha JIOCKY. Kpome Toro, oH mozjcum-
TaJI BCe BO3MOXKHBIE TPOU3BEICHUS 33 [yMAHHBIX YHCEJ 110 JIBA U MOy IUBIITHECST
IeCTh MPOU3BEICHUI TOXKE BBIMUCAI Ha JOCKY. JlOKaxKuTe, 9TO Cpeu JecsaTh
qucesI, HAIIMCAHHBIX Ha JOCKe, KAKHe-TO J[Ba YHCJIa OKAHIMBAIOTCS OHON U TOMH
Ke 1udpoii.

4. Ha nossane macyres 150 ko3. Ilossina pasnesiena u3ropoisiMu Ha HECKOJIb-
KO y9JaCTKOB. POBHO B ITOJIIeHb KaKasl KO3a [IEPENPBITHYIIA CO CBOETO YIaCTKA
Ha, OJINH U3 coceqHUX. llacTyx mojicanTast, 9To B pe3yJibTaTe Ha KaXKJI0M YIaCT-
K€ KOJINYECTBO KO3 U3MEHUJIOCh POBHO B CeMb pa3. JlokaknTe, 9TO OH OmuOCs.

Imom aucmor Bul mooiceme ocmasumov 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,

DAMUINS, UMSI, OTYECTBO MPEIIOJABATEJISI MATEMATUKH B HIKOJIE.
OUO Tex yumresteit MATEMATHKE, KOTOPbIe OKa3a/i Ha Bac HanboJibInee BIsHIE.

XOTHUTE JIM BBI 3BAHUMATBHCSI B KPY>KKE MATEMATHUKU?

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

Cnunckn npoLeawnx Ha ropofckoil Typ byayT npefocTaBfieHbl paioHHbIM METOANCTAM,
a Takxe onybsnkoBaHbl B UHTepHeTe Ha caiitax www.anichkov.ru/olimpus/matem u
www.pdmi.ras.ru/~olymp

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'CKASI
OJIMMIINAIA IHHIKOJIbBHUKOB IIO MATEMATUKE
14 HosBPs 2009 T. I TypP 7 KJIACC 2 BAPUAHT

1. Ha Ilose Yynec pactyT aBa mepeBa. Ecan 3aKOmaTh HECKOJIBKO 30J0THIX
10T, OJTHUM U3 HUX, TO HAYTPO CyMMAa YIBOHUTCS, & €CJIU II0JI BTOPBIM — YTPOUT-
csa. ¥ Byparuno ects 200 3010ThIX. OH He 3HAET, KAKOE U3 JIEPEBHEB YIBANBALT
IEeHbI'H, & KAKOe YTPAUBAET, HO XOUYeT K yTPY UMETh POBHO 275 30J0ThIX. Kak
emy sroro joburbes? (ByparuHO MOXKET 3aKOIATh YacTh JeHer MHOJ IIepBoe
JIEPEBO, YaCTh [OJ BTOPOE, & 9aCTh HE 3aKAIbIBATH BOBCE. )

2. Buous peku pacnosioxkens! npucrtanu A, B, B, I' (umenno B TakoM mopsiji-
ke). Ot B 10 A remmoxon mwisiBer 2 yaca, or B go I' — 1 gac, a or B mo A —
3 gaca. B kakyio cropony Teder peka — oT A K I wim or I k A? He 3abyubre
000CHOBATH OTBET.

3. Cama 3atymMaJt YeTbIpe HATYPAJbHBIX dncia. OH yMHOXKIIT KaXK0€e 9uc-
JIO HA 7 ¥ BCe YeThIPe Pe3yJIbTaTa BBIIUCAJ Ha TOCKy. Kpome Toro, on mojacyu-
TaJI BCE BO3MOXKHBIE IPOU3BEICHUS 33 TyMaHHDBIX TUCEJI 110 B, U [TOJTY TUBIITHECS
IIeCTDh MPOU3BEICHUN TOXKe BBITNCAJ HA JTOCKY. JloKazKuTe, 9TO Cpeu JecsaTh
quCesI, HAIIMCAHHBIX Ha JOCKe, KAKNEe-TO J[Ba INCJIa OKAHIUBAIOTCS OJHON U TOMI
Ke 1 poii.

4. Ha nossne nacyrces 140 ko3. Ilosnsna paszaenena u3roposiMu Ha HECKOJIb-
KO y4IaCTKOB. POBHO B ITOJIZIeHb KaKJas KO3a [IEPEIPBITHYIA CO CBOETO YIaCTKA
Ha OJINH U3 coceaunx. llacTyx mojicunTast, 9To B pe3y/ibTaTe Ha KaXKJI0M YIacT-
K€ KOJINYECTBO KO3 U3MEHUJIOCh POBHO B IATH pa3. JlOKaxKuTe, YTO OH OIMUOCH.

Imom aucmok Boul mooiceme ocmasumos cebe Ha NaMAMD.

B nauane ceoeti pabomw, HE 3ABYIBTE ykasamov o ce6e (BOJIBIIIIMI
INEYATHBIMU BYKBAMN) caedyrouyue darnovie:

DAMUJTUA, UMS;

KJ1Acc, IIKOJIA, PAHOH IIIKOJIBI;

TEJIE®OH HUJIU AJIPEC SJIEKTPOHHOI IIO4YTHI,

DAMUIINS, UMSI, OTYECTBO TPEIIOJABATEJISI MATEMATUKHA B IIKOJIE.
DO Tex yunresieit MATEMATHKH, KOTOPbIe OKa3asu Ha Bac HanboJibinee BmsiHUE.

XOTHUTE JIH BBl 3AHUMATBCSI B KPY2>KKE MATEMATHUKH?

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

Cnucku npoleainx Ha ropogckoli Typ ByayT NpeaocTaBfieHbl paiioHHbIM METOANCTaM,
a TakXe onybsimkoBaHbl B MHTepHeTe Ha caiitax www.anichkov.ru/olimpus/matem u
www.pdmi.ras.ru/~olymp



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'CKASI
OJINMITUAIA IHHIKOJIbHUKOB I10O MATEMATUKE
14 HOsABPS 2009 T. I Typ 8 KJIACC 1 BAPUAHT

1. Baosnb peku pacnosioxkens! npucranun A, B, B, I' (umenno B TakoM no-
panke). Ot B 1o A remwtoxoz mibiser 1 gac, or B g0 I' — roxke 1 uac, a or
B no I' — 2 gaca. B kakyio cropony teder peka — o A K [ mm or ' k A?
He 3abyabTe ob6ocHOBATH OTBET.

2. Ha nonsane nmacyrea 150 ko3. Ilonsana pasmenena n3ropoisiMu Ha HECKOJIb-
KO YYaCTKOB. POBHO B TOJIJIEHb HEKOTOPBIE KO3bI MEPENPBLITHYIN Ha JPyTrue
yaactku. [lacTyx mopcumrasi, 4TO Ha KaXKJIOM yIACTKE KOJUIECTBO KO3 M3Me-
HIJIOCh POBHO B ceMb pa3. JlokaxkuTe, 9T0 OH ormubes.

3. Touka M — cepenuna cropoubi AB Tpeyrombuuka ABC. Ha orpes-
ke C'M Bwibpansr Toukn P u ) tak, aro CQ = 2PM. Oxa3zajoch, 9TO
/ZAPM = 90°. Jlokaxure, uro BQ = AC.

4. Harypanbasle uncia z u y Mensirte 2009. 13BecTHo, 94TO o HemmTes Ha H4,
y nemurcs Ha 31, x + y mesurcs Ha 85. JlokaxkuTe, 9YTO T — Y NEJNATCH Ha 23.

5. Camra 3a;ymadrt 20 HATYpaIbHBIX YHCET U BBIYUCIUII BCE BOBMOXKHBIE ITPO-
U3BEJIEHNUsI, COCTABJIEHHBIE U3 JIBYX 33 yMaHHbIX dnces. [loxyummocs 190 mpo-
n3Benennii. Jlokaxkure, 9YTO Cpesu STUX NpOU3BedeHui HalayTca 20, KoTopbie
OKaHYUBAIOTCS OJIHON U TOI ke mudpoii.

Imom aucmok B, moorceme ocmasumsb cebe ma namamao.
B nauane ceoeti pabomu, HE BABYIIBTE yxasams o ce6e (BOJIBIIITIMU
IHEYATHBIMU BYKBAMU) caedyrowsue darrovie:

DAMUJIN, UMS;

KJUIACC, IIIKOJIA, PAHOH IIKOJIBL;

TEJE®OH UJIA AJIPEC 3JIEKTPOHHOH IIOYTHI;

DAMUINA, UM, OTYECTBO MPEIIOJABATEJISI MATEMATUKHW B IIKOJIE.
q)I/IO Tex y‘II/ITeJIefI MaTe€MaTUK1, KOTOPbIE OKa3aJIl HA Bac HaI/I60.HbH_Iee BJIMAHHNE.

XOTHUTE JIM BBI 3BAHUMATBHCSI B KPY>KKE MATEMATHUKU?

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

Cnunckn npoLeawnx Ha ropofckoil Typ byayT npefocTaBfieHbl paioHHbIM METOANCTAM,
a Takxe onybsnkoBaHbl B UHTepHeTe Ha caiitax www.anichkov.ru/olimpus/matem u
www.pdmi.ras.ru/~olymp

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'CKASI
OJINMMITNAJIA IHIKOJIBHUKOB I10 MATEMATUKE
14 HosBPsa 2009 T. I TypP 8 KJIACC 2 BAPUAHT

1. Baosb peku pacnosioxkens! npuctann A, B, B, I' (umenno B TakoM 1opsiji-
ke). Ot B 10 A remoxon mwisiBer 2 yaca, or b jo I' — 1 gac, a or B mo A —
3 gaca. B kakyio cropony Teder peka — oT A K I wium or I k A? He 3abyabre
000CHOBATH OTBET.

2. Ha nossne macyres 140 ko3. [lonsina pasmesiena u3ropoisiMu Ha HECKOJIb-
KO y49acTKOB. POBHO B TOJIJIEHb HEKOTOpbIE KO3bI MEPENPBLITHY/IN HA JIPYTHE
yuaactku. [lacTyx mozjcumTast, 4TO Ha KaKJIOM ydacTKe KOJMIECTBO KO3 M3Me-
HIJIOCh POBHO B IATH pa3. Jlokaxkure, 4T0 OH OMHAOCS.

3. Touka M — cepemuna cropousi BC tpeyrombuuka ABC. Ha orpes-
ke AM Boibpanbl Toukn K u L tak, uro AK = 2LM. Oxazajoch, 4TO
ZALC = 90°. Hokaxwure, uro /BKM = Z/CAM.

4. Harypasnbasle uncia ¢ u y MesbIte 2009. I13BecTHO, 9TO 2 AemTeda Ha 57,
y nemutcsd Ha 32,  + y genurcs Ha 89. Jlokakure, YTO T — Y AenuTcA HA 25.

5. Camra 3a;ymast 16 HATYypaJbHBIX YHCET U BHIYUCIN BCE BO3MOXKHBIE ITPO-
HU3BEJIEHUSI, COCTABJIEHHBIE U3 JIBYX 33 yMaHHbIX unces. lomyanmocs 120 mpo-
u3Benennii. Jlokaxknure, 9TO cpein 3TUX NMPOU3BeIeHU HailayTcs 13, KoTOphIe
OKAHYUBAKOTCsT OJIHON U TOM 2Ke 1 poii.

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

DAMUJTHSA, UMS;

KJiAcc, IIKOJIA, PAHOH IIIKOJIBI;

TEJIE®OH UJIA AJIPEC 3JIEKTPOHHOH IIOYTHI;

DAMUIINSA, UM, OTYECTBO MPEIOJABATEJISI MATEMATHUKH B IIKOJIE.
®UO rex yunreseit MaTeMATHKH, KOTOPbIE OKa3a/m Ha Bac HanboJibIiee BIMsTHIE.

XOTHUTE JIH BBl 3AHUMATBCSI B KPY2>KKE MATEMATHUKH?

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

Cnucku npoleainx Ha ropogckoli Typ ByayT NpeaocTaBfieHbl paiioHHbIM METOANCTaM,
a TakXe onybsimkoBaHbl B MHTepHeTe Ha caiitax www.anichkov.ru/olimpus/matem u
www.pdmi.ras.ru/~olymp



Komuter no obpasosaHunto CankT-lleTepbypra
CankT-lMeTepbyprckuii rocygapcTBeHHbI yHUBEpcuTeT
Poccuitckunii rocypapcTBeHHbIli Nefarormyeckunii yHuneepcmTeT
CankT-leTepbyprckuii ropoAcKoii fBOpPeEL TBOPYECTBA HOHbIX
CIMN6 otpeneHune matematuyeckoro muctutyta um. B.A.Creknosa

CAHKT-IIETEPBYPI'CKAS
OJIMMIINAJIA IIIKOJIbHUKOB I10O MATEMATUKE
14 HOs1BPs1 2009 T. I TypP 9 KJIACC 1 BAPUAHT

1. B kBajgpare 3 X 3 paccraBjensl mudpsl oT 1 10 9, KaxKgas — M0 OmHOMY pa3dy. KEc-
JIM TIPOYECTh NUGPbl KaXKIOW CTPOKM CJIeBa HAMPABO, a KaXKJOro CTOJOIA — CBEpXy BHU3,
TIOJIY9IATCsl TPEX3HAUHDbIE JHCJA. VI3BEeCTHO, UTO TPEX3HAYHOE UHCJIO B IEPBOIl CTPOKE PABHO
TIOJIOBUHE CYMMBI TPEX3HAYHBIX YHCEJ BO BTOPOIl U B TPETbell CTPOKAX; & TPEX3HAYHOE YHCJIO
B TPETHEM CTOJIOIE PABHO HOJOBUHE CyMMBI TPEX3HAUHBIX UHCEJI B IEPBOM U BTOPOM CTOJIOIAX.

IIpuBeure npuMmep Takoil pacCTaHOBKH.

2. Ha pucynke m300pazkeHsl Be TapadoJIbl, cTapiinne Ko3bduim-
€HTBI KOTOPBIX PaBHBI eauHune. Tperbs napabosia UMeeT BepIIHHY
B Touke (0,1) U [EJMKOM JIE?KUT B 3aKpAIeHHOH 061acTH (BO3MOXK-

HO, KacCaeTcd ee I‘paIII/ILU_)I). Kakoe HauMeHbIee 3HAYEHUE MOMKET + X +
-2 -1 1 2

NPUHAMATDH €ee cTapiuii Kodhdurment?

3. Ha mosstre nacyres 100 ko3. IlonsiHa pasjesieHa M3ropogsMu Ha HECKOJIBKO yYaCTKOB.
PoBHO B 10J1/1eHb HEKOTODBIE KO3BI IIEPENPBITHYJIN Ha Apyrue ydactku. llacrtyx mojcumrad,
9TO Ha KaKJIOM yYacTKe KOJHYECTBO KO3 M3MEHHJIOCh POBHO B TpH pasa. Jlokakure, 94TO 70
TIOJIY/IHS HA HOJISTHE MOXKHO OBLTIO HaiTH HECKOJIBKO y9acCTKOB, HA KOTODPBIX B CyMMe IIacJIOCh
POBHO 25 KO3.

4. Ha cropone AD napasuiesiorpamyma ABCD Beibpana Touka X, a Ha IIPOJIOJIXKEHUN ITO
cTopoHbI 3a ToUKy D Bbibpana rouka Y, npudem AX = XY. Ilpavbie BX u C'D nepecekaiorcs
B Touke L, a upsimbie BY u CD — B touke K. oxkaxure, uro CK = KL.

5. Harypasbubie uncia x u y menbire 4 000 000. /Twmva pasgennsn ¢ octarkoMm wucio 2z + 1
nHa 2009, Cama pasgesnnsi ¢ ocratkom yucio 2y — 1 va 2010, a Ceperka pasjiemi ¢ 0OCTATKOM
ancesio x + y ua 4019. Y Bcex Tpex MaJLINKOB OCTATKHU OKA3AJNCH OMMHAKOBLIME. JlokaykuTe,

gro B Cammaom JCJICHUN HEIIOJITHOE JaCTHOe OBLJIO YETHBIM.

Omom aucmox Bow mosiceme ocmasums cebe 1a namambo.
B nauane ceoeti pabomvs HE BABYIBTE yxasamo o cebe (BOJIBIIINMI ITEYATHBIMI
BYKBAMIN) caedyrousue darmvie:

DAMUIINA, UMA;

K.HACC, IIKOJIA, PAJIOH IIKOJIBI,;

TEJIE®OH HUJIA AJIIPEC SJIEKTPOHHOH IIO4YThI;

‘I’AI\/H/I./H/IH, HUMHA, OTYECTBO IIPEIIOJABATEJIS MATEMATHUKHW B HIKOJIE.

OUO Tex yumrTeseit MaTeMaTHKH, KOTOpble OKa3aJun Ha Bac mHaubosblnee BIUSHUE.
Ecau Bui sanumaemecs 6 Kpyoicke Mamemamury —

‘I’AI\/H/I./H/IH, HUMHA, OTYECTBO IIPEIIO/IABATEJISI KPY>KKA, MECTO BAHSITHH.

Chncku NpoLIeALINX Ha ropoackoli Typ ByayT npefocTaBieHbl palioHHbIM METOAMCTaM, a Takxe onybsiu-
KOBaHbl B MHTepHeTe Ha caiitax www.anichkov.ru/olimpus/matem n www.pdmi.ras.ru/~olymp

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'CKAS
OJIMMIINAJIA IIIKOJIbHUKOB I10O MATEMATUKE
14 HOs1BPs1 2009 T. I TypP 9 KJIACC 2 BAPHUAHT

1. B kBajpare 3 X 3 paccrasyens! mudpst oT 1 10 9, KaxKgas — mo ogHoMy pa3y. Kcim mpo-
TeCTh MUMPBI KaXKI0i CTPOKHU CJIeBa HAIIPABO, & KAaXKJIOTO CTOJIONA — CBEPXY BHU3, MOJIYIaTC
TpeX3HAUHbIE YUCA. VI3BECTHO, UTO TPEX3HAYHOE UHCJIO B TPETHEHl CTPOKE PABHO ITOJIOBHHE
CYMMBI TPEX3HATHBIX YUCEN B IEPBOil I BTOPOii CTPOKAX; a TPEX3HATHOE UUCJIO B TIEPBOM CTOJIO-
1€ PABHO IIOJIOBHHE CYMMBI TPEX3HAUHBIX UHCEJ BO BTOPOM H TpeTheM croJibnax. lIpusemgure
IIPUMepP TAKOW PACCTAHOBKU.

2. Ha pucynke m300pazkeHsb! Be TapadoJIbl, CTapine Ko3bduim-

EHTHI KOTOPBLIX PABHBI eauHuIe. TperTbs mapabosia UMEET BEPIIIHY

B Touke (0,2) U [EeJUKOM JIEKUT B 3aKPAIIEHHON 061acTH (BO3MOXK-

HO, KacCaeTcd ee rpanmum). Kakoe HauMeHbIlee 3HAYEHUE MOMKET 4 4
4

4 — 1
NPUHAMATDH ee cTapiuii Kodhdurment? 42 2

3. Ha mosstre nacyres 100 ko3. Ilonsina pasjesieHa M3ropogsMu Ha HECKOJIBKO yYaCTKOB.
PosHo B mosyieHb HEKOTOpBIE KO3BI NEPENPBINHYIM HA JApyrue ydacTku. IlacTyx mojcumrad,
9TO Ha KaXKJIOM y4acTKe KOJIMYeCTBO KO3 M3MEHHIOCh PDOBHO B 4eThIpe pasa. Jlokakure, 41O
[IOCJIe TIOJIY/IHS Ha IOJISTHE MOXKHO HATH HECKOJBKO YyIaCTKOB, HA KOTOPBIX B CyMMe ITAceTCsI

posHO 20 KO3.

4. Ha cropone B(C' napaJjutesorpamyma ABCD Bwibpasbt Touku X u Y, npuuem BX = XY
TIpsamble AX u C'D nepecekatorcs B Touke L, a npampie AY u CD — B Touke K. Jlokaxure,
aro DK = KL.

5. Harypasbubie uncia x u y menbire 4 000 000. /Tuva pasgennsi ¢ octarkoMm wucio 2z + 1
na 2009, Cama pasigesnni ¢ ocratkoMm ducio 2y — 1 Ha 2008, a Ceperka pasjiemi ¢ OCTATKOM
anceyio x + y ua 4017. Y Bcex Tpex MaJLINKOB OCTATKU OKA3AJNCh OAMHAKOBLIME. JlokaykuTe,

gro B Cammaom JCJICHUN HEIIOJIHOE JaCTHOe OBLJIO YETHBIM.

Omom aucmox Bow mosiceme ocmasums cebe 1a namamo.
B nauane ceoeti pabomv HE BABYIBTE yxasamo o cebe (BOJIBIIINMI ITEYATHBIMI
BYKBAMN) caedyrouue darmvie:

DAMUIINA, UM

K.HACC, IIKOJIA, PAJIOH HIKOJIBI,;

TEJIE®OH HUJIA AIIPEC SJIEKTPOHHOH IIO4YThI;

‘I’AI\/H/I./H/IH, HUMHA, OTYECTBO IIPEIIOJABATEJISI MATEMATHUKHW B HIKOJIE.

OUO Tex yumrTeseit MaTeMaTHKH, KOTOpble OKa3aJun Ha Bac mHaubojblnee BIUSHUE.
Ecau Bui sanumaemecs 6 kpyoicke Mamemamury —

‘I’AI\/H/I./H/IH, HUMHA, OTYECTBO IIPEIIO/IABATEJISA KPY2KKA, MECTO BAHSITHUH.

Chncku NpoLIeALINX Ha ropoAckoli Typ ByayT npefocTaBieHbl palioHHbIM METOAMCTaM, a Takxe onybsiu-
KOBaHbl B MHTepHeTe Ha caiitax www.anichkov.ru/olimpus/matem n www.pdmi.ras.ru/~olymp



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'CKASI
OJIMMITUAIA HIKOJIbHUKOB II0 MATEMATHUKE
14 HOs1BPS 2009 T. I Typ 10 KJIACC 1 BAPUAHT

1. f(z), g(z) u f(z) + g(xr) — xBagparmble Tpexwuiensl. Carma BbIIACAT
Ha JIOCKY BCe KODHM 3THX KBaJpaTHBIX TpexwieHoB. (OKa3ajioch, 9TO Cpeau
BBINTUCAHHBIX YHUCEJI UMEETCsI POBHO TPU Pa3JIMYHBIX duciaa. Jlokaxkure, 910
XOTsI OBI OWH U3 TPeX4uaeHoB f, g u f + g UMeeT POBHO ONUH KODEHb.

2. Harypasbuble uncna &, y, z Takosbl, uro HOJ(z,y) = z u HOK(y, z) = z.
Jokaxkure, 9T0 £ = Yy = 2.

3. Beicorst AD u BE ocrpoyrosnbHOro tpeyroabinka ABC nepecekaroT-
ca B Touke H. Ommncannasi OKpy>KHOCTh Tpeyrosibunka ABH mepecekaeT OT-
pesku AC u BC B Toukax F u (G, OTJIMYHBIX OT KOHIOB. Jlokaxkure, 91O
FG =2DE.

4. Ha Ilone Yynec pactyT Tpu nepeBa. Ecim 3akonaTh HECKOJIBKO 30JI0THIX
[TOJT OJTHUM U3 HUX, TO HAYTPO CyMMAa YIBOUTCS, €CJIN MO, JPYTUM — YTPOUTCSH,
ecm Toj|, TperbuM — ucuesner. Y Byparuno ects 100 30s0Tbix. OH He 3HAET,
KaKOe U3 JIEPEBBEB YIBAMBAET JE€HbIU, KAKOE YTPAUBAET, 8 KAKOE YHUITOKAET.
Kakyio HaubOIbIIyI0 CYMMY OH MOXKET 0DeCIIeunTh cebe HayTpo?

5. CKOJIBKO pelieHnit IMeeT ypaBHEHHe

sin[z] = {z}
Ha npomexytke [—2009;2010]7 (Kak o6bruno, [#] — 910 nemas dacts aucia x,
T. €. HaMOOJIbINEE TIEJI0e YUCJIO, HE TIPpeBocxojsee x; {x} = ¢ — [z] — npobuas
qacTh Yucaa . ToT pakT, IT0 CHHYC HEHYIEBOTO IEIO0TO UNC/Ia HE MOXKET ObITh
[EJIbIM, MOXKHO CIUTATH U3BECTHBIM. )

dmom aucmok Bow moorceme ocmasums cebe Ha NAMAMD.

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

DAMUIINAA, UMH;

KJ1Acc, IIKOJIA, PAHOH IIKOJIBI;

TEJE®OH HJINU AJ/IPEC SJIEKTPOHHOH IIOYTHI,;

DAMMIINSA, UM, OTYECTBO IIPEIIOJABATEJISI MATEMATHKH B IIKOJIE.
OUO Tex yumresteit MATEMATHKE, KOTOPbIe OKa3aJi Ha Bac HanboJbInee BIsHIE.
Ecau Bvi 3anumaemecs 8 Kpyoicke MAmMemMamury, —

DAMMIINS, UMSI, OTYECTBO IPEIIOJABATEJISI KPY>KKA, MECTO 3AHSTHH.
Cnuckmn npolegwnx Ha ropoackoil Typ ByayT npefocTaB/ieHbl PaiOHHBIM METOLUCTaM,
a Takxe onybsnkoBaHbl B UHTepHeTe Ha caiitax www.anichkov.ru/olimpus/matem u
www.pdmi.ras.ru/~olymp

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'CKASI
OJIMMIINAIA IHHIKOJIBHUKOB IIO MATEMATUKE
14 HosBPs 2009 T. I Typ 10 KJIACC 2 BAPUAHT

1. f(z), g(z) u f(z) — g(z) — xBagparnble Tpexduaensl. Callra BBIIACAI
Ha JIOCKY BCe KODHH 9THX KBaJPATHBIX TpexwieHoB. OKa3ajioch, YTO CpeJH
BBIINCAHHBIX YHMCEJI MMEETCsl POBHO TPH PA3JIMYHBIX 4ucia. JlOKaxKuTe, 9T0
XOTs1 OBl OJIUH U3 TPEXWIEHOB f, g U f — g UMeEeT POBHO OAUH KODEHb.

2. Harypasbhbie uncia a, b, ¢ rakossl, yro HOK(a,b) = ¢ u HO/(a,c) = b.
Hoxkaxkure, uto a = b = c.

3. Boicorst AD u BE octpoyrosbsHoro Tpeyroyibauka ABC mepecekaioTcs
B Touke H. Omucannast OKpy>KHOCTH Tpeyroiibanka ABH mnepecekaer mpoJosi-
xenne orpeska AC 3a Touky A B Touke F u npojoinkenue orpeska BC 3a
touky B B Touke G. [dokaxkure, uro FG = 2DE.

4. Ha Ilone Yynec pactyT Tpu JiepeBa. Ecim 3akomarh HECKOIHKO 30JI0THIX
[IOJT, OJTHUM U3 HUX, TO HAYTPO CyMMa YIBOUTCSI, €CJIN O, JIPYTUM — YTPOUTCS,
ecsm 1ojT TpeThbuM — ucuesner. Y Bypartuno ects 400 3010Th1x. OH He 3HAET,
KaKOe U3 JIEPEBhEB YIBANBAET JIEHbIM, KAKOE YTPAUBAET, & KAKOE YHUUTOXKAET.
Kaky1o HauboIbIIyI0 CyMMYy OH MOKET 0DecreuuTh cebe HayTpo?

5. CKOJIbKO pelieHuit nMeeT ypaBHEHHEe

sinfz] = {z}
Ha npomexytke [—2010;2011]7 (Kak o6braso, [#] — 910 nesnas gacts 4ucia ,
T. e. HaHOOJIBbIIEE TIeJI0e YNCIIO, He TpeBocxosinee x; {x} = « — [¢] — npobHast
qacTh uncaa . ToT ¢pakT, 9TO CHHYC HEHYIEBOTO TEJIOT0 UNCIa He MOXKET ObITh
IEJIBIM, MOYKHO CINTATD U3BECTHBIM. )

Imom aucmok Boul mooiceme ocmasums cebe Ha NaMAMD.

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

DAMUITUA, UMS;

KJiAcc, IIKOJIA, PAHOH IIIKOJIBI;

TEJE®OH HUJIU AJIPEC SJIEKTPOHHOH IIO4YTHI,

DAMUJINASA, UM, OTYECTBO MHPEINOJABATEJISA MATEMATUKH B IIKOJIE.
DO Tex yunresieit MATEMATHKH, KOTOPbIe OKa3asu Ha Bac HanboJibinee BmstHUE.
Ecau Bow 3anumaemecsd 8 Kpyscke Mamemamuky, —

DAMUJINSA, UM, OTYECTBO IIPEIIOJJABATEJIA KPYXKKA, MECTO 3AHSATHUH.
Cnucku npowegwunx Ha ropofCKoi Typ ByayT npefocTaBfieHbl PalioHHLIM METOLUCTaM,
a TakXe onybsimkoBaHbl B MHTepHeTe Ha caiitax www.anichkov.ru/olimpus/matem u
www.pdmi.ras.ru/~olymp



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'CKASI
OJINMITUAIA HIKOJIbHUKOB I1I0O MATEMATUKE
14 HOsABPs 2009 T. I Typ 11 KJIACC 1 BAPHAHT

1. PaccraBbre B Tabsuie 3 X 3 duciaa or 15 10 23 Tak, 4TOOBI BCE CYMMBbI
B IIApaX COCEHUX KJIETOK OBbLIN Pa3JIMIHBIL.

2. Yucna a, b, ¢ (0 < a < b < ¢ < ) obpasyior apudMeTuIecKyo Iporpec-
cuio. Jlokakure, 9T0 KBaJAPATHOE yPABHEHUE

(sina)z? + 2(sinb) z + sinc = 0
UMeeT JIBa Pa3JIUIHLIX BEleCTBEHHBIX KOPHL.

3. Harypanbusre yncia x u y menbire 4 000000. Jduma pasmesnns ¢ octat-
koM uucyo 2z + 1 va 2009, Cama pasmesni ¢ ocrarkoM uucio 2y — 1 va 2010,
a Cepexa pazmenun ¢ octaTkoM uucjao & + y Ha 4019. VY Bcex Tpex Majb-
YUKOB OCTATKU OKA3AJIMCH OJIMHAKOBBIMU. JIOKaXKWTe, 9TO HEeIOJIHbIE YaCTHBIE
y Humvbr u Camm paBHBI.

4. Ha Ilone Yynec pactyT Tpu gepeBa. Ecim 3akonaTh HECKOJIBKO 30JI0THIX
[TOJT OJTHUM U3 HUX, TO HAYTPO CyMMAa YIBOUTCS, €CJIN MO, APYTUM — YTPOUTCSH,
ecyu 1o, TpeTbuM — ucdesner. ¥ Byparuuo ectb 100 3os0ThIX. OH He 3HaeT,
KaKoOe U3 JIEPEBbEB YABAMBAET JE€HbIU, KAKOE YTPAUBAET, 8 KAKOe YHUUITOKAET.
Kakyio HaubOIbIIyI0 CYMMY OH MOXKET 0DeCIIeYnTh cebe HayTpo?

5. Jlau napasutenenunen ABCDA;B1C1D;. B tpeyronbuuke ABC BbiOpa-
Ha Touka P, a B mapajuiejgorpamme ACC1A; — Touka K Tak, 4TOo IpsiMasi
PK mnapamtensia mwiockoctu AC'Dq. Jokaxwure, aro orpe3ok PK jmemurcs
mwiockocTbio AC' By nomnosam.

dmom aucmok Bow moorceme ocmasums cebe Ha NAMAMD.

B nauane ceoeti pabomuv, HE BABYIIBTE yxasams o ce6e (BOJIBIIITIMU
IIEYATHBIMU BYKBAMN) caedyrowsue darrvie:

DAMUIINAA, UMH;

KJ1Acc, IIKOJIA, PAHOH IIKOJIBI;

TEJE®OH HJINU AJ/IPEC SJIEKTPOHHOH IIOYTHI,;

DAMMIINSA, UM, OTYECTBO IIPEIIOJABATEJISI MATEMATHKH B IIKOJIE.
OUO Tex yumresteit MATEMATHKE, KOTOPbIe OKa3aJi Ha Bac HanboJbInee BIsHIE.
Ecau Bvi 3anumaemecs 8 Kpyoicke MAmMemMamury, —

DAMMIINS, UMSI, OTYECTBO IPEIIOJABATEJISI KPY>KKA, MECTO 3AHSTHH.
Cnuckmn npolegwnx Ha ropoackoil Typ ByayT npefocTaB/ieHbl PaiOHHBIM METOLUCTaM,
a Takxe onybsnkoBaHbl B UHTepHeTe Ha caiitax www.anichkov.ru/olimpus/matem u
www.pdmi.ras.ru/~olymp

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'CKAZSL
OJINMMITNAJIA IHIKOJIbHUKOB I10 MATEMATUKE
14 HOsiBPs 2009 . I Typ 11 KJIACC 2 BAPUAHT

1. PaccraBpre B Tabuune 3 X 3 uncia or 17 1o 25 Tak, 9ToOBI BCE CYyMMBI
B IIAPaX COCEJHUX KJIETOK OBLIN PA3JINIHBL.
s
2. Yucna a, b, ¢ (0 < a < b < ¢ < §) obpasyior apudMeTniecKyio porpec-
cuto. JlokakuTe, YTO KBa/IpaTHOE ypPaBHEHHUE

(cosc) x? + 2(cosb) x + cosa = 0
HMeeT JIBA PA3JIMYHBIX BEIECTBEHHBIX KOPHSL.

3. Harypamapnsie yncia x u y menbire 4 000000. Jduma pasmesnnit ¢ octart-
KoM uncyio 2z + 1 wa 2008, Camra pasgesnmt ¢ ocrarkoM uncio 2y — 1 #a 2009,
a Cepexa paszzenui ¢ octaTkoMm 4uciao & + y Ha 4017. VY Bcex Tpex Majib-
YUKOB OCTATKU OKA3AJIMCh OIMHAKOBBIMU. JIOKaKuTe, 9TO HEIOJIHBIE YaCTHBIE
y Jdumer u Carmn paBHBL.

4. Ha Ilone Yynec pactyT Tpu JiepeBa. Ecim 3akonmarh HECKOIHKO 30JI0THIX
[IOJT, OJTHUM U3 HUX, TO HAYTPO CyMMa YIBOUTCSI, €CJIN O, JIPYTUM — YTPOUTCS,
ecin ToJ TpeTbuM — ucdesner. ¥ Byparuuo ectb 400 3os0Thix. OH He 3HaET,
KaKOe U3 JIEPEBLEB YIABAMBAET JIEHBIU, KAKOE YTPAUBAET, & KAKOE YHUUTOKAET.
Kakyio HauboIbIIyI0 CyMMYy OH MOKET ODecIeuuTh cebe HayTpo?

5. Jau napajutenenunen ABCDA;B1C1D;. B tpeyronbauke ADC BbiOpa-
Ha Touka M, a B mapajutesorpamme ACC1A; — touka N Tak, 94TO OTPE30K
MN npenurcs mwiockoctbio AC' Dy monoam. lokaxkure, aro npsmast M N na-
pasutenbaa miockoctu AC By .

Imom aucmok Boul mooiceme ocmasums cebe Ha NaMAMD.

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

DAMUITUA, UMS;

KJiAcc, IIKOJIA, PAHOH IIIKOJIBI;

TEJIE®OH HUJIU AJIPEC SJIEKTPOHHOI IIO4YTHI,

DAMUJINASA, UM, OTYECTBO MHPEINOJABATEJISA MATEMATUKH B IIKOJIE.
DO Tex yunresieit MATEMATHKH, KOTOPbIe OKa3asu Ha Bac HanboJibinee BmstHUE.
Ecau Bow 3anumaemecsd 8 Kpyscke Mamemamuky, —

DAMUJINSA, UM, OTYECTBO IIPEIIOJJABATEJIA KPYXKKA, MECTO 3AHSATHUH.
Cnucku npowegwunx Ha ropofCKoi Typ ByayT npefocTaBfieHbl PalioHHLIM METOLUCTaM,
a TakXe onybsimkoBaHbl B MHTepHeTe Ha caiitax www.anichkov.ru/olimpus/matem u
www.pdmi.ras.ru/~olymp
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