Komutetr no obpasosanuto Cankt-lletepbypra
Cankr-leTepbyprckunii rocysapCTBeHHbIi YHUBEPCUTET
Poccuiicknii rocysapcTeeHHbIi Nefarornyeckuii yHUBEpCUTET
CankT-lNeTepbyprekuii ropoackoii 4BOpeL, TBOPHECTBA HOHbIX
CI16 otpeneHue matematnyeckoro uxctutyta um. B.A.Crexnosa

CAHKT-IIETEPBYPI'CKAMA
OJIMMIINAIA IIIKOJIBHUKOB IO MATEMATHUKE
10 AEKABPsA 2011 . I Typ 6 KJIACC 1 BAPUAHT

1. Boeibepute 24 kjeTku B IPSAMOYTOJIBHUAKE b X 8 U IPOBEJINTE B KaXK/I0H
BBIOPAHHO KJIETKE OJHY U3 JInaroHaJieil Tak, YToObl HUKAKUe JIBE IPOBEJIEH-
HbIE JIMATOHAJIM HE UMeJIH OOIUX KOHIIOB.

2. Biosib ipsiMoit IOporu XKUBYT msiTepo Apyseit: Asnk, bopsi, Bacs, I'pu-
ma u JAuma, 10M4 KOTOPBIX CTOAT B ayi(paBUTHOM MOPsAIKe. Bops mocaunTalt
CyMMYy PaCCTOSIHUI OT CBOEro JIoMa JI0 JIOMOB YeTBIPEX CBOWX JIpy3eil u I10-
gyani 20 kM. Bacs 2ke BBIYMCIINII, 9TO CyMMa PacCTOSHUI OT ero JoMa [0
JOMOB €ro 4eTbIpex Apy3eil paBHa 18 kM. Ha kakom paccrosamm or Bopn
xuBeT Bacs?

3. HarypanbHoe 4mCIIO HA30BEM TOPOWUM, €CJIN OHO JIEJTUTCS Ha JIBY3HAY-
HOE YuCJI0, 00pa30BaHHOE ero mepBhIiMu AByMs Iudpamu. Hampumep, ducio
1365 — xoporree, Tak Kax genurcs Ha 13. Ha mocke Boimmcano 98 mociieiosa-
TEJIHBIX BOCBbMU3HAYHBIX dnces. OKa3aaoch, 9TO CPe/id HUX HET HU OJIHOI'O
xoporrero. Kakoit MoxkeT ObITH BTOpast 1udpa HAanOOIBIIEr0 13 BhIITUCAHHBIX
qucesi? (Haiigure Bce BapmaHTBI OTBETA M JOKAXKUTE, UTO JPYTHUX HET.)

4. B kaxK1y1o U3 Tpex MIKOJI MUKpOpalioHa 3amnucaioch 1mo 100 nepBokiacc-
HUKOB. 1 ceHTAOps B KaK/IyIO MIKOJIy HpHUIio poBuo 100 rmepBOK/IaCCHUKOB.
Ho 1mipu 3TOM HEKOTOpBIE [eTH MEPEIyTaIl, B KAKYIO KOy UM HAJ0 OBLIO
untu, u posHo 40 mereil NpUNLIM HE B CBOIO IKOJIY. JlOKaXKuTe, 9T0 MOXKHO
BBIOPATH JBYX 3a0JIyIUBIINXCH HMEPBOKJIACCHUKOB M MOMEHHATH MX MECTaMu
TaK, ITO B Pe3yJIbTaTe KaXKIbIil N3 HUX OKaXKeTCsl B CBOEH IITKOJIE.

Omom aucmor Buw moorceme ocmasums cebe na namamo. B navane ceo-
et pabomu. HE BABYIBTE yxazamv o cebe (BOJIBIINMU ITEYAT-
HBIMU BYKBAMMN) caedyrowue danmwie:

DAMUIINLA, UMSI;

KJIACC, IIKOJIA, PAVIOH IIKOJIBI;

JOMAUIHUN AJIPEC WUJIM TEJIE®OH;

CDAMI/IJH/IH, M, OTHECTBO IIPEIIOJABATEJIA MATEMATHUKHW B IIIKOJIE.
OUO rex yunresieil MaTeMaTUKN, KOTOPbIe OKazam Ha Bac HanbosibInee BsHUE.
XOTUTE JI1 BBl 3AHUMATBHCSI B KPY>KKE MATEMATUKU?

A ecau yotce 3GHUMAEMECH — CDAMI/IJH/IH, nMs, OTHECTBO IIPEIIO/JTABA-
TEJISI KPY2KKA MATEMATHUKN, MECTO 3AHSATUN.

Cnuckn npowegwnx Ha ropoackoii Typ byayT onybnnkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp u www.anichkov.ru/olimpus/matem

Komutetr no obpasosanuto Cankt-lletepbypra
Cankr-leTepbyprckunii rocysapCTBeHHbI YHUBEPCUTET
Poccuiicknii rocysapcTBeHHbIi Nefarornyeckuii yHUBepCuTeT
CankT-lNeTepbyprekuii ropoackoii 4BOpeL, TBOPHECTBA HOHbIX
CI16 otpeneHue matematnyeckoro uxctutyta um. B.A.Crexnosa

CAHKT-IIETEPBYPI'CKAA
OJIMMIINAIA IIIKOJIBHUKOB IIO MATEMATHUKE
10 AEKABPsA 2011 . I Typ 6 KJIACC 2 BAPUAHT

1. Boeibepute 24 kjeTku B IPsAMOYroJibHUKe 6 X 7 U IIPOBEJIUTE B KaXK/I0#
BBIOPAHHOM KJIETKE OJHY U3 JInaroHaJieil Tak, YTo0bl HUKAKHUe JIBE IPOBEJIEH-
HbIE JIMArOHAJIA HE UMeJIH OOIUX KOHIIOB.

2. Byosib mpsimoii goporu »KuByT 1sitepo noapyr: Amst, Besuta, Bapst, ajst
u armra, 10Ma KOTOPBIX CTOAT B ajihaBUTHOM MoOpsake. Baps mopcuurasa
CyMMYy PaCCTOSIHUI OT CBOEro JIOMa, JI0 JIOMOB YeTBIPEX CBOUX HOJPYT U I0-
Jyauia 22 kM. ['ajs ke BeIYUC/IAIa, 9TO CyMMa PACCTOSTHHUI OT ee jJJoMa J10
JIOMOB ee 4eTbIpex HoApyr pasBHa 25 kM. Ha kakom paccrosaum ot Bapwu
xuBer [asa?

3. HarypasbHoe “uc/io Ha30BEM ZOPOULUM, €CJTU OHO JIETUTCS Ha JIBY3HAM-
HOE YuCJI0, 00pa30BaHHOE ero MepBuIiMU AByMs Iudpamu. Hampumep, ducio
1751 — xoporriee, Tak Kax Jeaurcs Ha 17. Ha mocke Boinmcano 98 mociieiosa-
TEJIbHBIX MIEeCTU3HAYHBIX Yuces. OKa3a/a0Ch, YTO CPEJM HUX HET HU OJIHOI'O
xoporrero. Kakoit MoxkeT OBITH BTOpast nudpa HANMEHBITIET0 U3 BLITHCAH-
ubix uncen?! (Haiimure Bce BapmanThl OTBETA U JOKAKUTE, YTO JPYTUX HET.)

4. B kaxy1o u3 Tpex IIKOJI MUKpPOpaiioHa 3amnucajioch 1o 80 mepBoKIacc-
HUKOB. 1 CEeHTSIOPsT B KAXKJIYIO ITKOJIY MPUIIIO POBHO 80 IIepBOKIACCHUKOB.
Ho 1mipu 3TOM HEKOTOpBIE eTH MEPEIyTaIl, B KAKYIO KOy UM HAJ0 OBLIO
unTu, u posHo 70 IeTeil NPUINLIK HE B CBOIO IKOJIy. JlOKaXKuTe, 9T0 MOXKHO
BBIOPATH JBYX 3a0JIyIUBIIUXCHA HMEPBOKJIACCHUKOB M MOMEHATH MX MECTaMu
TaK, ITO B Pe3yJIbTaTe KaKIbIil N3 HUX OKAXKeTCsl B CBOEH IITKOJIE.

Omom aucmok Bui moorceme ocmasums cebe ma namams. B navane ceo-
et pabomu. HE BABYIBTE ykasamv o cebe (BOJIBIINMU ITEYAT-
HBIMU BYKBAMMN) caedyrowue danmwie:

DAMUIINLA, UMSI;

KJIACC, IIKOJIA, PATIOH IIKOJIBI;

JOMAUIHUN AJIPEC WJIN TEJIE®OH;

CDAMI/IJH/IH, M, OTHECTBO IIPEIIOJABATEJIA MATEMATHUKHY B IIIKOJIE.
OUO rex yunresieil MaTeMaTuKN, KOTOPbIe OKazam Ha Bac Hanbosibinee BnsHue.
XOTUTE JI1 BBl 3AHUMATBHCSI B KPY>KKE MATEMATUKU?

A ecau yotce 3GHUMAEMECH — CDAMI/IJH/IH, nMs, OTHECTBO IIPEITIO/IABA-
TEJISI KPY2KKA MATEMATHUKN, MECTO 3AHSATUN.

Cnmncku npoweawnx Ha ropoackoli Typ byayT onybnukoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp u www.anichkov.ru/olimpus/matem



KomuTter no obpasosanuio CankTt-leTepbypra
CaHkT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocygapcTeeHHbIli nefarornyeckuii yHuBepcuTeT
Cankr-leTepbyprekunii ropoackoii 4BOpeL, TBOPHECTBA KOHbIX
CI16 oTpeneHne matematuyeckoro uHctntyta um. B.A.Creknoea

CAHKT-IIETEPBYPI'CKA4
OJIMMIINAJA TMKOJIBbHUKOB ITO MATEMATUKE
10 IEKABPA 2011 T. I Tvp 7 KJIACC 1 BAPUAHT

1. B cTpoky BBIMUCAHO 5 TOCIETOBATEILHBIX HATYPAJBbHBIX dYHCeI. BO3MOXKHO
JI, 91O cyMMa P mepBoro Yucia pasua 52, a ngroro — 207

2. Y ocmuka Na-Na ectb 2012 masouek amuHoit 1 cM, U3 KOTOPBIX OH | | |
CJIOKMJI KJIETUATBHIl IPSIMOYIOJIbHUK (CTOpOHA KJIETKH — Toxke 1 cM). | | |
Haiiure cymmy mepumeTpa 5TOTO MPSMOYTOJTBHUKA U €10 yIeTBEPEHHOM | | |
wioniaau. (s npuMepa Ha pUCYHKE IIOKa3aH KJI€TYATHIA IPAMOYIOib- '—'—
HUK 3 X 2, COCTaBJEHHBIN U3 17 majoJek.)

3. YMHOKas 4ncia Ha KaJabKyssTope, Biajuk oOHapyKUII, k|l |im|n|p
YTO ecJIM IPOU3BeeHne GOoJIbIle MIJLIIAPA, TO KaabKyadarop |u |E E E
BoLgaer orset “E”. Bramuk B3an 10 uncern: k, £, m, n, p; u, v, |V |E|E|E
w, T, Yy ¥ COCTABUI “TabJIUITYy YMHOXKEHUST ', B KOTOpOit ormeTtnt | W E E E
BCE Pe3yJIbTaThl, paBHbIe F. JfokaxkuTe, 910 IpH cocrapjenun | L L
Tabaunbl Birauk ommocst. y|E|E|E|EE

4. B xaxnayo u3 Tpex MIKOJ MUKpopaiiona 3amnucajiock 1o 100 mepBokjaccHu-
KOB. 1 CeHTsIOps B KaxK/1y1o IKojy npuntio posao 100 nmepsoksaccankoB. Ho mpu
9TOM HEKOTOPBIE JIETU MEPEIyTaIN, B KAKYIO IMKOJy UM HaJ0 OBLIO WIATH, U POB-
vO 40 mereit mpunIM HE B CBOKO IMIKOJY. JlOKaxkuTe, YTO MOXKHO BBIOpATH JABYX
3a0JTyIUBINNXCS TEPBOKJIACCHUKOB U IIOMEHSTh UX MECTaMU TaK, YTO B PE3YIHTATE
KaXKJIbIil 13 HUX OKarKeTCsl B CBOel IIKOJIe.

dmom aucmok Bow mootceme ocmasumob cebe na namamo. B navane ceoeti pabo-
mu HE BABYABTE yxasamv o cebe (BOJIBIINMU ITEYATHBIMU BYK-
BAMMU) caedyrowsue danmvie:

OAMUNNA, UM,

KiAcc, 1IIKOJIA, PAVIOH IIIKOJIBI;

JIOMAIITHUI AJIPEC UJIA TEJE®OH;

DAMUINSA, UMSI, OTUYECTBO TIPENNOJABATEJISI MATEMATUKHU B IIKOJIE.

OUO Tex yuaureseit MaTeMAaTHKN, KOTOPbIe OKa3a/u Ha Bac HanboJIbIee BIIMsTHUE.
XOTUTE /1 Bbl 3AHUMATBCSI B KPYYKKE MATEMATUKU?

A ecau yorce sanumaemecr — OAMUINA, UM, OTYECTBO IIPEIIOJABATEJISA
KPY>KKA MATEMATUKN, MECTO 3AHATUA.

Cnuckmn npolesnx Ha ropofckoii Typ bygyT onybnmkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp n www.anichkov.ru/olimpus/matem

KomuTter no obpasosanuio CankTt-leTepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocygapcTeeHHbIli nefarornyeckuii yHusepcmTeT
Cankr-leTepbyprekunii ropoackoii 4BoOpeL, TBOPYECTBA KOHbIX
CI16 oTgeneHne matematuyeckoro nHctntyta um. B.A.Creknoea

CAHKT-IIETEPBYPI'CKA4
OJIMMIINAJA TMTKOJIBHUKOB ITO MATEMATUKE
10 JEKABPA 2011 T. I Typ 7 KJIACC 2 BAPUAHT

1. B cTpoky BBIHCAHO 5 TOC/IEIOBATEIbHBIX HATYPAJbHBIX HHCes. BO3MOXKHO
Ji, 910 cyMMa Iudp mepBoro yucia pasua 37, a ngroro — 147

2. Y ociuka Na-Ua ects 3102 nasoukn yimHOM 1 €M, U3 KOTOPBIX OH | | |
CJIOKWMJI KJIETUATBHIl IPSIMOYIOJIbHUK (CTOpOHA KJIETKH — Toxke 1 cM). | |
Haiiure cymmy 110Ia,u 9TOro0 MpsiMOYTrOJIbHUKA U 9€TBEPTH €r0 IepPH- | | |
Mmerpa. (s npuMepa Ha puCyHKe IOKa3aH KJIETYATHI IPAMOYTrOAbHUK —'—'——
3 X 2, cocraBjenubiii u3 17 masodek.)

3. YMHOXKas YuCIa Ha KAJIbKyIgTope, Biaaink obHaApY KM, klllmin|p
YTO eCJIN IPOU3BeeHNe HOJIbIIe MIIINAPAA, TO KAIbKyIaTop | Y E EE
1t . . v|E|FE E
BuLIaeT oTeer “ E”. Baamguk B3sta 10 wucen: k, £, m, n, p; u, v, 5
. w
w, T, Y ¥ COCTABUJI “TabJIAIY YMHOXKEHUST ', B KOTOPO OTMETHT T EEEE
x
BCe Pe3yIbTAThl, paBHble F. JlokaykuTe, 9T0 IPU COCTABICHUN % TTE
Y

Tabaunbl Birauk ommocs.

4. B kaxayio u3 Tpex IIKOJ MUKpopaiiona 3amnucaaoch 1mo 80 mepBOKIACCHU-
KOB. 1 CeHTsIOps B KaxK/Ayio Koy npunuio poBHO 80 mepBoksiaccHukoB. Ho mpu
9TOM HEKOTOPBIE JETU IMEPEeIyTaIN, B KAKy0 MIKOJIYy UM HaJ0 OBLIO WUIATH, U POB-
vO 70 mereil mpunin HE B CBOKO IMIKOJY. JlOKaxkuTe, YTO MOXKHO BBIOpATH JIBYX
3a0JTyIUBINNAXCS TEPBOKJIACCHUKOB U IIOMEHSTh UX MECTaMU TaK, YTO B PE3YIHTATE
KaXKJIbIil 13 HUX OKarKeTCsl B CBOel IIKOJIe.

dmom aucmok Bow mootceme ocmasumob cebe na namamo. B navane ceoeti pabo-
mu HE BABYIBTE yxasamov o cebe (BOJIBIINMU ITEYATHBIMU BYK-
BAMMN) caedyrowsue danrvie:

OAMUNUA, UM,

KitAcc, IIKOJIA, PAVIOH IIIKOJIBI;

JIOMAIITHU AJIPEC UJIA TEJE®OH;

DOAMUNNSA, UMSI, OTUYECTBO MPEINOJABATE/ISI MATEMATUKHU B IIKOJIE.

OUO Tex yunreseit MaTeMAaTHKN, KOTOPbIe OKa3aau Ha Bac HanboIbIee BIINSTHIE.
XOTUTE /1 BBl 3AHUMATBCS B KPYYKKE MATEMATUKU?

A ecau yorce sanumaemecy — DAMUIINSA, UM, OTYECTBO IIPEIIOJABATEJISA
KPY>KKA MATEMATUKW, MECTO BAHATUIA.

Cnuckm npolesLnx Ha ropofcKoii Typ bygyT onybnmkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp n www.anichkov.ru/olimpus/matem



KomuTter no obpasosanuio CankTt-leTepbypra
CaHkT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocygapcTeeHHblii negarornyeckuii yHusepcuteT
Cankr-leTepbyprekunii ropoackoii 4BOpeL, TBOPHECTBA KOHbIX
CI16 oTpeneHne matematuyeckoro uHctntyta um. B.A.Creknoea

CAHKT-IIETEPBYPI'CKA4
OJIMMIINAJA TMTKOJIBHUKOB ITO MATEMATUKE
10 JEKABPA 2011 T. I Tvp 8 KJIACC 1 BAPUAHT

1. Ha ypoke bu3KynIpTypbl Bce yYeHHKH 8% KJlacca IMOCTPOUJIUCH B IIEPEHTY.
Oka3zaJjioch, 9TO MAJBIUKA U JIEBOYKH B Hell uepemyrorcs. VI3BeCTHO, YTO POBHO
52 % yuenukon 8% kjacca — MaJabauKu. HaiiuTe KoaudecTBo AeBoUeK B 82 Kjiacce.
He 3abyapTe 060CHOBATDH OTBET.

2. Ha octpose 1000 mepeBenb, B KaxK7o#t n3 KoTopbix 99 xkwureneit. Kaxmprit
JKATEh OCTPOBa — JIMOO PBINAPh, KOTOPBI BCET/ia TOBOPUT TPABILY, JUOO JIXKeII,
KOTODBI Bcerja jiker. [Ipu sToM n3BecTHO, 9O Ha OcTpoBe POBHO 54 054 phImaps.
B onmu mpekpacHbIil JIeHb KarXKJIOMYy KHUTEJII0 OCTPOBa ObLI 3asaH Bompoc: “Koro
B Bameit nepesne Oosbine: poinapein min JpKenoB?” OKasajoch, YTO B KaKIOi
JIepeBHE Ha 3TOT BOIPOC 66 JeoBEeK OTBETHUJIO, UTO B JI€peBHE OOJIBIE pHIIApeii,
u 33 — uro GoJbIne JiKeroB. CKOJTBKO Ha OCTPOBE JIEPEBEHB, B KOTOPBIX PhIapeit
0oJIbIIEe, YeM JIZKEIOB?

3. B mpeyrosbauke ABC nposesiena buccekrpuca BL, u Ha ee MPOIOJIKEHAN 34
rouky L BbiOpana touka K, mist koropoit LK = AB. Okasanock, uro AK || BC.
Hokazkure, uro AB > BC.

4. Ksagpar 15 x 15 pazobur Ha kBagpaTtuku 1 X 1. VI3 9Tux KBaIpaTUKOB BRIOpaIN
HECKOJIbKO, ¥ B KaXKJIOM U3 BHIOPAHHBIX [IPOBEJIN OJHY U JaBe auaronasn. Oxkasza-
JIOCh, 9TO HUKAKUE JIBE MTPOBEJIEHHBIE TUArOHAJIN He UMEIT o0Imux KOHIoB. Kakoe
HauboJIbIllee YUCJIO AuaroHaseil Moxker ObiThb nposejgeno? (B pemennn npusesu-
Te OTBET, CIIOCOD MPOBEIEHNUsI JUATOHAJIEH U JI0KA3ATEILCTBO TOTO, YTO ITO UUCTIO
AuaroHaJsieil IeficTBATEIbHO HanboJIbInee BOSMO}KHOQ.)

5. B crpoky Bormucanst 2011 mociieoBaTeIbHBIX OATH3HAYHBIX duces. Oka3a-
JIOCh, 9TO cyMMa, udp 21-ro uncia paBHa 37, a cymma nudp 54-ro pasra 7. Haii-
aute cymmy 1udp 2011-ro yucia. He 3abynbre 000cHOBATH OTBET.

Imom aucmok Bu, mooiceme ocmasumos cebe wa namamo. B navanre ceoeti pabo-
mu HE 3BABYJBTE yxasams o cebe (BOJIBIINMU ITEYATHBIMUI BYK-
BAMMN) caedyrowsue danmvie:

DOAMUIIVSA, UM,

KitAcc, 1IIKOJIA, PATIOH IIIKOJIBI;

JIOMAIITHUI AJIPEC UJIA TEJE®OH;

CI)AMI/I.HI/IH7 NMs, OTYHECTBO ITPEIIOJABATEJISI MATEMATHUKHW B IIKOJIE.

OUO Tex yuaureseit MaTeMaTHKN, KOTOPbIe OKa3a/u Ha Bac HanboJIbIee BIIMsTHUE.
XOTUTE /1 Bbl 3AHUMATBHCSI B KPYYKKE MATEMATUKU?

A ecau yotce 3aHUMAEMECD — @AMI/IJH/IH, M, OTYECTBO IIPEIIOJABATEJISA
KPYXKKA MATEMATHUKHN, MECTO BAHATUIA.

Cnuckm npoleaLnx Ha ropofckoii Typ bygyT onybnmkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp n www.anichkov.ru/olimpus/matem

KomuTter no obpasosanuio CankTt-leTepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocygapcTeeHHblli negarornyeckuii yHusepcuteT
Cankr-leTepbyprekunii ropoackoii 4BoOpeL, TBOPYECTBA KOHbIX
CI16 oTgeneHne matematuyeckoro nHctntyta um. B.A.Creknoea

CAHKT-IIETEPBYPI'CKA4
OJIMMIINAJA TMTKOJIBHUKOB ITO MATEMATUKE
10 JEKABPA 2011 T. I Typ 8 KJIACC 2 BAPUAHT

1. Ha ypoke Gu3KyabTyphI Bee yueHHKH 8 KjIacca HOCTPOWJINCH B IIEPEHTY.
Oka3zaJjioch, 9TO MaJIBIUKN U JIEBOYKH B Hell depenyrorcs. VI3BeCTHO, YTO POBHO
48% yuennkos 8° kmacca — manpanki. Haiimare KosmmdecTso yuennkos B 8° Kiacce.
He 3abyapre 060CcHOBATH OTBET.

2. Ha octpose 2000 nepeBeHb, B KaxKJI0i m3 KOTOPBHIX 66 kureneit. Kaxkmprit
JKATeJIb OCTPOBa — JIMOO PBINAPh, KOTOPBII BCET/Ia TOBOPUT IPABY, JUOO JIXKeIl,
KOTODBIi Beerga JiKeT. [Ipu 9TOM m3BEeCTHO, ITO HA OCTPOBE POBHO 72 072 phITaps.
B oaun mpekpacHbIil 1eHb KaxKIOMYy KUTEJIO OCTpOBa ObLT 3amaH Bompoc: “Koro
B Bameit nepesne 6osbime: poinapeit mim JoKernoB?” OKa3aochk, YTO B KaxKJIIOi
JlepeBHE Ha 3TOT BOIIPOC 44 YejoBeKa OTBETUJIO, UTO B JlepeBHe OOJIbINE phIlapeii,
n 22 — 9ro 60sbIme J1KenoB. CKOJIBKO Ha OCTPOBE JI€PEBEHDb, B KOTOPBIX phIllapeit
0oJIbIlIe, YeM JIXKEIOB?

3. uaronaym tpanenuu ABCD c¢ ocuoBanusmu AD u BC' nepecekaiorcsi B
touke F. 3Bectno, uto BE = CDu /ADE = /EDC. Jokaxure, aro CD > AD.

4. Ksagpar 13 X 13 pazobur Ha kBagpaTuku 1 X 1. 13 5Tux KBaIpaTUKOB BHIOpaIN
HECKOJIbKO, ¥ B KaXKJIOM U3 BHIOPAHHBIX [IPOBEJIN OJHY U JaBe auaronasu. Oxkasza-
JIOCh, 9TO HUKAKUE JIBEe MTPOBEJIEHHBbIE TUArOHAJIN He UMEIT o0Imux KOHIoB. Kakoe
HauboJIbIIlee YUCJIO AUaroHajseil Moxker ObITh nposejgeno? (B pernenun mnpusemy-
Te OTBET, CIIOCOD MPOBEIEHNUsI JUATOHAJIEH U JI0KA3ATEILCTBO TOTO, YTO ITO UUCTIO
AuaroHaJsieil J1efiCTBUTEIbHO HanboJIbIIee BOSMO}KHOQ.)

5. B crpoky Bemmcanbr 2012 mociieoBaTe/IbHBIX MsITU3HATHBIX ducesr. Okasza-
JIOCh, YTO cymma nudp 22-ro ymcaa pasBHa 38, a cymma mudp 66-ro pasmna 10.
Haiimure cymmy nmdp 2012-ro uncia. He 3a0ynbpre 060CHOBATH OTBET.

dmom aucmok Bow mootceme ocmasumob cebe na namamo. B navane ceoets pabo-
mu HE BABYIBTE yxasamov o cebe (BOJIBIINMU ITEYATHBIMU BYK-
BAMMU) caedyrowsue danrvie:

DOAMUIVSA, UM,

KitAcc, IIKOJIA, PATIOH IIIKOJIBI;

JIOMAIITHUI AJIPEC UJIA TEJE®OH;

DOAMUINSA, UMsI, OTUYECTBO MPEINOJABATEJISI MATEMATUKU B IIKOJIE.

OUO Tex yuanreseit MaTeMAaTHKN, KOTOPbIe OKa3aau Ha Bac HanboIbIee BIINSHIE.
XOTUTE /1 Bbl 3AHUMATBHCS B KPYYKKE MATEMATUKU?

A ecau yorce sanumaemecr — DAMUINALA, UMs, OTUECTBO IIPEINOJABATEJIS
KPYV>KKA MATEMATUKU, MECTO 3AHSTUIA.

Cnuckm npoluesLnx Ha ropofckoii Typ bygyT onybnmkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp n www.anichkov.ru/olimpus/matem



KomuTter no obpasosanuio CankTt-leTepbypra
CaHkT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocygapcTeeHHblii negarornyeckuii yHusepcuteT
Cankr-leTepbyprekunii ropoackoii 4BOpeL, TBOPHECTBA KOHbIX
CI16 oTpeneHne matematuyeckoro uHctntyta um. B.A.Creknoea

CAHKT-IIETEPBYPI'CKAS4
OJIMMIINAJA TMTKOJIBbHUKOB ITO MATEMATUKE
10 IEKABPA 2011 T. I Tvp 9 KJIACC 1 BAPUAHT

1. Ha s1ocke BbIIICAHBI HECKOJIBKO II0CJI€I0BATE/IbHBIX HATY PAIbHbBIX Ynces. PoB-
o 52% u3 Hux 4veTHbl. Kakoe KOIM4eCcTBO HEUETHBIX YHCes BBIIMCAHO Ha JOCKe?

2. B TtaBepue “Ilogzopmast Tpy6a”’ cUAIT HECKOJIBKO paToB. HekoTopbie 13 HIX
IBIOT I'POT, a ocTaabHble — poM. CpejiHuii BO3pacT MUPATOB, MBIONUX I'Por, — 22 T0-
Ja, a mpromux pom — 45 jier. B oqun npekpacubiit MomenT /[2x0H CuiibBep moMeHsII
CBOit HanMTOK. B pesysprare 06a CpelHIX BO3pACTa — W MBIOIIAX I'POT, U MBIOIIIX
poM — yBemaminch poBHO Ha 1 roji. CKOJIBLKO MUPATOB CHINT B TaBepHe?

3. Han Brnucanusrii yerbipexyroabunk ABCD. Jlyuu AB u DC' nepecekaioTcst
Brouke X, asyun DA u CB — B Touke Y. JIya BA nepecekaeT OMMCAHHYIO OKPY K-
HocTh TpeyrosibauKa DXY B Touke M, a mya BC nepecekaer Ty ke OKPYKHOCTD

B Touke N. lokaxure, uto NX + MY > XY.

4. Ksagpar 15 x 15 pa3out Ha kBagpatuku 1 X 1. I3 37ux KBaIpaTUKOB BHIOpAIN
HECKOJIBKO, U B KarKJIOM U3 BBIOPAHHBIX [TPOBEJIN ONIHY Win jiBe nuaroraan. Okasa-
JIOCh, 9TO HUKAKHUE JIBE ITPOBEJIEHHBIE TUArOHAJIN He UMEIT o0Imux KOHIoB. Kakoe
HauboJIbIllee YUCIIO AuaroHajeil Moxker ObiTh nposejgeno? (B pemenun npuseu-
Te OTBET, CIIOCOD MPOBEIEHNUsI JUATOHAJIEH U JI0KA3ATEILCTBO TOTO, YTO ITO UUCTIO
AuaroHaJsieil JIefiCTBATEbHO HanboJIbInee BO3MO>KHoe.)

5. Kakoe HauMmeHbIee 3HaUCHIE MOXKET IIPUHUMATHb BEJININHA

1

2012 6
a +a +a6+1

9

€CJIN @ — IIPOU3BOJIbHOE BEIICCTBECHHOE qnCI0?

Imom aucmoxr Bu, mootceme ocmasumy cebe na namamo. B navane ceoeti pabo-
mu HE 3ABYJBTE yxasams o cebe (BOJIBIINMU ITEYATHBIMUI BYK-
BAMI) caedyrowue danrvie:

DOAMUIIVSA, UM,

KiAcc, IIKOJA, PAIOH IIKOJIBI;

JIOMAIITHUI AJIPEC UJIU TEJIE®OH;

DOAMUNALA, UM, OTYECTBO IIPEITIOJIABATEJISI MATEMATUKHU B IIKOJIE.

®UO rex yunreneit MaTeMATHKH, KOTOPbIE OKa3a/u Ha Bac HanboJibIee BIusSHUE.
Ecau Boi 3anumaemecs 6 Kpyscrke Mamemamury, —

DAMUNLA, UM, OTYECTBO TIPEIIOJIABATEJIS KPYXKKA, MECTO 3AHSATHUI.
Cnuckm npoleaLnx Ha ropofckoii Typ bygyT onybnmkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp n www.anichkov.ru/olimpus/matem

KomuTter no obpasosanuio CankTt-leTepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocygapcTeeHHblli negarornyeckuii yHusepcuteT
Cankr-leTepbyprekunii ropoackoii 4BoOpeL, TBOPYECTBA KOHbIX
CI16 oTgeneHne matematuyeckoro nHctntyta um. B.A.Creknoea

CAHKT-IIETEPBYPI'CKAS4
OJIMMIINAJA TMTKOJIBbHUKOB ITO MATEMATUKE
10 JEKABPA 2011 T. I Typ 9 KJIACC 2 BAPUAHT

1. Ha JTOCKE BBITINCAaHbI HECKOJILKO ITOC/ICJOBATE/IbHBIX HATYPaJIbHBIX YUCEJI. Pos-
HO 48% 13 HUX YeTHBI. Kakoe KOJMYeCcTBO HEUETHBLIX YHCEJI BBIINCAHO HAa ,ILOCKQ?

2. B canyne “Y l'appu” cupgar HeckobKo KoBO6oeB. HekoTopble 3 HUX MBIOT BUC-
KW, a ocrajbHble — Tekmity. Cpemgauiit Bo3pacT KOBOOEB, NBIOMIMX BUCKU, — 25 JIET,
a mpromux Tekmry — 47 jter. B onun nmpekpacubiit MmomenT Bumn Kuar nomens
cBOit HAIUTOK. B pe3yiapraTe 06a cpeHnX BO3PACTA — U IBIONIAX BUCKH, U IIHIOIIIX
TEKWIIy — yBeJIMIuInch poBHO Ha 1 roj. CKoIbKo KOBOOEB cHNT B cajyHe?

3. Tpeyrosbuuk ABC Buucan B okpyzkHOCTh. Ha nyre AC BwiOpana Touka X,
a ua gyre BC' — touka Y. Orpesku AY u BX nepecekatorcst B Touke Z. OTpe3ok
BX tuepecekaer croporny AC B Touke M, a orpe3ok AY mepecekaer cropony BC
B Touke N. Jlokaxkure, 9T0 ecau deTbipexyroibHuk M ZNC — Buumcanubiii, TO

AX + BY > AB.

4. Ksajgpat 13 x 13 pa3obut Ha kBagpatuku 1 X 1. VI3 3Tux KBaIpaTUKOB BHIOpAIN
HECKOJIBKO, U B KarKJIOM U3 BBIOPAHHBIX [IPOBEJIN ONIHY Win jiBe nuaroraan. Okasa-
JIOCh, 9TO HUKAKHUE JIBE ITPOBEJIEHHBbIE TUArOHAJIN He UMEIT o0Imux KOHIoB. Kakoe
HanboJIbIlee YUCJIO AuaroHajeil Moxker ObTh nposejgeno? (B perienuu npusemu-
Te OTBET, CIIOCOD MPOBEIEHNUsI JUATOHAJIEH U JI0KA3ATEILCTBO TOTO, YTO ITO UUCTIO
AuaroHaJsieil JIefiCTBATEbHO HanboJIbIIee BO3MO>KHoe.)

5. Kakoe HaumeHbInee 3HaUCHIE MOXKET IIPUHUMATHb BEJININHA

1

2010 | 4
“ ta +a4+1

b

€CJIN @ — IIPOU3BOJIbBHOE BEIIECTBEHHOE qncsao?

Imom aucmoxr Bu, mootceme ocmasumy cebe na namamo. B navane ceoeti pabo-
mu HE BABYJBTE yxasams o cebe (BOJIBIINMU ITEYATHBIMU BYK-
BAMMU) caedyrowsue danrvie:

DOAMUIVSA, UM,

KiAcc, IIKOJIA, PAIOH IIKOJIBI;

JIOMAIITHUI AJIPEC UJIA TEJIE®OH;

DOAMUNALA, UM, OTYECTBO MPEIOJABATEJISI MATEMATUKHU B IIKOJIE.

OUO rex yunreseit MaTEMATHKY, KOTOPbIE OKa3a/u Ha Bac HauboJbIliee BIIUsHIE.
Ecau Bol 3anumaemecs 6 Kpysicrke Mamemamury, —

DAMUNA, UMSI, OTYECTBO MPEIOJABATEJSI KPYXKKA, MECTO 3AHSATHUI.
Cnucku npoluesnx Ha ropofcKoii Typ bygyT onybnmkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp n www.anichkov.ru/olimpus/matem



KomuTter no obpasosanuio CankTt-leTepbypra
CaHkT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocygapcTeeHHblii negarornyeckuii yHusepcuteT
Cankr-leTepbyprekunii ropoackoii 4BOpeL, TBOPHECTBA KOHbIX
CI16 oTpeneHne matematuyeckoro uHctntyta um. B.A.Creknoea

CAHKT-IIETEPBYPI'CKAS4
OJINMMIINAJA TMTKOJIBHUKOB I1IO MATEMATUKE
10 AEKABPA 2011 T. I Typ 10 KJIACC 1 BAPUAHT

1. Bersu napa6ouns y = 4ax? +12ax +9a — 1 nanpasiens! uns. JJokaxkure, 9410
9Ta Iapabosa He IePECeKAeTCsI C OChI0 abCIIUCC.

2. B cpemueit mkosre Nel Yynecuonosbekoro paiiona Crpansr Jlypakos pabora-
JIA TITATHBIE ¥ BHEIITATHBIE [I€IATOrU, IPUYEM CPEIHSIS 3apILIaTa IMITATHBIX ObLIa
paBHa 45 rporneil, a BHEITATHBIX — 11 rporreit B Mecsr. /Iy BbIIOJIHEHNST HAI-
npoekTa «CTaTuCTHKa» OJTHOTO U3 MITATHBIX [EJArOrOB IIEPEBEN BO BHEIITATHBIE
(He M3MEHUB ero 3apIiary), B pe3yJbTarTe 4ero U y IITATHBIX, U y BHEIITATHBIX
[IeJIATOTOB CPEJIHSS 3apIiaTa yBeJIMImIach Ha 2 rpoia B Mecsl. CKOJIbKO BCero
[IeJaroros B IIKoJje?

3. OkpyxRHOCTH TpoXoauT 4depe3 Bepuuay B tpeyronbuuka ABC, nepecekaer
cropoubl AB u BC B Toukax X um Y COOTBETCTBEHHO, U Kacaercss cTopoHbl AC
B ee cepenune M. Uzsectno, uro AX = X M. Jlokaxkure, uro CY =Y M.

4. Ksagpar 15 x 15 pa3but Ha kBagpatuku 1 X 1. I3 37ux KBaIpaTUKOB BHIOpAIN
HECKOJIBKO, U B KaXKJIOM U3 BRIOPAHHBIX [IPOBEJIN OJIHY W JBe guaronasn. Oxkasa-
JIOCh, 9TO HUKAKUE JIBE ITPOBEJIEHHBIE TUATOHAJIN He UMEIT o0Imux KOHIoB. Kakoe
HauboJIbIllee YUCIIO AuaroHaseil Moxker ObITh nposejgeno? (B pemnenun npusesu-
Te OTBET, CIIOCOD MPOBEIEHNUsI JUATOHAJIEH U JI0KA3ATEILCTBO TOTO, YTO ITO UUCTIO
AuaroHaJsieil JeficTBATEIbHO HanboJIbIIee BO3MO>KHoe.)

5. Jlana BozpacTarolnas IOocIeI0BaTeIbHOCTh HATYPAJIBHBIX YHCEI, B KOTOPOU
JIIOObIe TPH TOAPS, MIYIIUX YHCJIa 00pa3yIoT HPOrPECCHI0 — apu@MeTHIECKYIO
WA TeOMeTPHYecKyio. VI3BecTHO, YTO MEepBbIe J[Ba 4YHCJA B IOCIEI0BATEIHHOCTU
nenarcd Ha 4. JlIokaxKuTe, 9TO B MOCJIEIOBATETLHOCTH HET MPOCTHIX UUCEJT.

dmom aucmok Bow mootceme ocmasumob cebe na namamo. B navane ceoeti pabo-
mu HE BABYABTE yxasamv o cebe (BOJIBIIINMU ITEYATHBIMU BYK-
BAMMN) caedyrowsue danmvie:

DOAMUIIVSA, UM,

KiAcc, IIKOJA, PAIOH IIKOJIBI;

JIOMAIITHUI AJIPEC UJIU TEJIE®OH;

DOAMUNALA, UM, OTYECTBO IIPEITIOJIABATEJISI MATEMATUKHU B IIKOJIE.

®UO rex yunreneit MaTeMATHKH, KOTOPbIE OKa3a/u Ha Bac HanboJibIee BIusSHUE.
Ecau Boi 3anumaemecs 6 Kpyscrke Mamemamury, —

DAMUNLA, UM, OTYECTBO TIPEIIOJIABATEJIS KPYXKKA, MECTO 3AHSATHUI.
Cnuckm npoleaLnx Ha ropofckoii Typ bygyT onybnmkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp n www.anichkov.ru/olimpus/matem

KomuTter no obpasosanuio CankTt-leTepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocygapcTeeHHblli negarornyeckuii yHusepcuteT
Cankr-leTepbyprekunii ropoackoii 4BoOpeL, TBOPYECTBA KOHbIX
CI16 oTgeneHne matematuyeckoro nHctntyta um. B.A.Creknoea

CAHKT-IIETEPBYPI'CKA4
OJINMMIINAJA TMTKOJIBbHUKOB ITIO MATEMATUKE
10 JEKABPA 2011 T. I Typ 10 KJIACC 2 BAPUAHT

1. Bersu nmapa6onnt y = 9ax? + 12ax + 4a — 1 nampasiens eepx. JlokazkuTe,
9TO 3Ta Hapabosa mepecekaeT och abCIUCC B JIBYX TOUYKAX.

2. B cpenneit mkoste Ne2 Yynecuonosbekoro paiiona Crpansr Jlypakos pabora-
JIA TITATHBIE ¥ BHEIITATHBIE [I€IATOTU, IPUYEM CPEHSS 3apILIaTa IMITATHBIX ObLIa
paBHa 55 rpoineil, a BHEIITATHBIX — 13 rpoireir B Mecsrl. /{1 BbIIOJIHEHNST HAIl-
npoekTa «CTaTHCTHKAa» OJTHOTO U3 MITATHBIX [EJArOrOB IIEPEBEN BO BHEIITATHBIE
(He M3MEHUB €ero 3apIuiary), B pe3yJbTare 4ero W y IITATHBIX, U y BHEIITATHBIX
[IeJIATOTOB CPEJIHSS 3apIliaTa yBeJIMImiach Ha 3 rpoira B Mecsil. CKOJIbKO BCEro
[IeJaroros B IIKoJje?

3. OkpyxkHOCTH mpoxoauT 4depe3 Bepimuny A rpeyrosbpauka ABC, nepecekaer
cropousl AB u AC' B toukax K u L coorBeTcTBEeHHO, U Kacaercsi cropousl BC
B ee cepeaune M. UzBectro, uro M L = C'L. Hokaxwure, uro MK = BK.

4. Ksajgpat 17 x 17 pazdut Ha kBagpaTtuku 1 X 1. VI3 3Tux KBaIpaTUKOB BHIOpAIN
HECKOJIBKO, ¥ B KaXKJIOM U3 BHRIOPAHHBIX [IPOBEJIN OJIHY W jBe quaronasn. Okasza-
JIOCh, YTO HUKAKWE JIBe ITPOBEJICHHBIE TMAaTrOHAJIM He MMEIOT 0b61rero Koumos. Kakoe
HauboJIbIllee YUCJIO AUaroHajeil Moxker ObITh nposejgeno? (B pernenun mnpusemy-
Te OTBET, CIIOCOD MPOBEIEHNUsI JUATOHAJIEH U JI0KA3ATEILCTBO TOTO, YTO ITO UUCTIO
AuaroHaJsieil JIefiCTBATEIbHO HanboJIbInee BO3MO>KHoe.)

5. Jlana BozpacTarolnas IOocIeI0BaTeIbHOCTh HATYPAJIbHBIX YHCET, B KOTOPOU
JIIOObIE TPH TOAPSJ, UIAYIIUX YHCJIAa 00pa3yIoT HPOrPECCHI0 — apu@MeTHIECKYIo
WA TeOMeTPHYeCcKyio. VI3BeCTHO, YTO MEpBBIE J[Ba YHCJA B IOCIEI0BATEIHHOCTU
nendrcd Ha 6. JlokaxkKnuTe, 9TO B MOCJIEIOBATEILHOCTH HET MPOCTHIX UUCEJT.

dmom aucmok Bow mootceme ocmasumob cebe na namamo. B navane ceoeti pabo-
mu HE BABYIBTE yxasamov o cebe (BOJIBIINMU ITEYATHBIMU BYK-
BAMMU) caedyrowsue danrvie:

DOAMUIVSA, UM,

KiAcc, IIKOJIA, PAIOH IIKOJIBI;

JIOMAIITHUI AJIPEC UJIA TEJIE®OH;

DOAMUNALA, UM, OTYECTBO MPEIOJABATEJISI MATEMATUKHU B IIKOJIE.

OUO rex yunreseit MaTEMATHKY, KOTOPbIE OKa3a/u Ha Bac HauboJbIliee BIIUsHIE.
Ecau Bol 3anumaemecs 6 Kpysicrke Mamemamury, —

DAMUNA, UMSI, OTYECTBO MPEIOJABATEJSI KPYXKKA, MECTO 3AHSATHUI.
Cnucku npoluesnx Ha ropofcKoii Typ bygyT onybnmkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp n www.anichkov.ru/olimpus/matem



KomuTter no obpasosanuio CankTt-leTepbypra
CaHkT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocygapcTeeHHblii negarornyeckuii yHusepcuteT
Cankr-leTepbyprekunii ropoackoii 4BOpeL, TBOPHECTBA KOHbIX
CI16 oTpeneHne matematuyeckoro uHctntyta um. B.A.Creknoea

CAHKT-IIETEPBYPI'CKAS4
OJIMMIINAJA TMTKOJIBbHUKOB ITO MATEMATUKE
10 AEKABPA 2011 T. I Typ 11 KJIACC 1 BAPUAHT

1. KopHn KBaIpaTHOro TpexwieHa ax’ + bx + ¢ paBHLI sin 42° u sin 48°. Jloka-
xure, uro b2 = a? + 2ac.

2. B YymecHomosbckoit 601bHUIE pabOTAJM IITATHBIE U BHEIITATHBIE Bpaun. [{jis
BBIIIOJTHEHUsT HAIITPOeKTa « CTaTHUCTUKA» OJHOTO IMITATHOTO Bpada IIepEeBesIn BO BHE-
mrarHble (He M3MEHUB ero 3apILIaTy ). B pe3ysbrare u y MITATHBIX, U Y BHEINITATHBIX
Bpadeil cpelHsisi 3apIliaTa yBEJUYNIACh HA 3 IpoIa. BIOXHOBUBIINCH YCIIEXOM,
PYKOBOJICTBO [IEPEBEJIO €IIe OJHOTO Bpada M3 IITATHBIX BO BHEIITATHBIE (CHOBA HE
MeHsta 3apiiaThl). CpeHsis 3apiuiaTa Kak IITATHBIX, TAK U BHEIITATHBIX Bpadeil
yBesmamitach Ha 3 %. Yemy paBHa cpejHas 3apiuiaTa BeexX Bpadeil B GonbHUIE?

3. Ha ocrpose xumu 2011 HerpursaT, KaxKIbIii M3 KOTOPBIX OBLI JIMOO “phIla-
peM”, Bcerja rOBOPSIIUM IPaBiy, OO0 “JiKernoM’, KOTOPbI Becerda Jiker. Omux
u3 HerpuTaT ckazan: Cpedu otcumeneti 0cmposa, OMAUNHBIT O MEHA, HEYETNHOE
yucao aotceyos. 1locite dero momepxmyiics, n ux ocrajoch 2010. Eme onun n3 vHerpu-
TAT CKa3aJl Ty XKe camyto dpazy: Cpedu stcumeneti 0cmposa, OMAUSHBLT 0T MEHSA,
HEUEMHOE HUCAO AIHCEYO0B, TIOCIIE Uer0 He MPOCHYJICs, 1 nx octayioch 2009. U Tak jia-
Jiee, OHU TI0 OJTHOMY TOBOPWJIH 3Ty (bpasy u ucdesasu. Ceifuac Ha OCTPOBE OCTAJIOCH
10 merpursat. CKOIBKO JIXKEIIOB MOTJIO OBITH CPEJId HETPUTSAT M3HAYAJIBHO?

4. B napamnenenunene ABCDA,B1C1 D, okazanock, uro ZCAA; = 90° u
AD = CBy. Hoxkaxure, uro /DB B = 90°.

5. s HaTypaabHOro n mycrhb f(n) — HauMeHbIIee HATYPAJIbHOE YHCIIO0, TAKOe
gro n - f(n) — KBagpaT HaTypaJabHoro unciaa (Hanpumep, f(12) = 3). Hokaxkure,
9TO T HATYpadbHbIX k m3 mpomexyTka [102011; 102011 + 101090] pee snavenma
f(k) pazmunasbL.

Imom aucmoxr Bu, mootceme ocmasumy cebe na namamo. B navane ceoeti pabo-
mu HE BABYABTE yxasamv o cebe (BOJIBIINMU ITEYATHBIMU BYK-
BAMI) caedyrowue danrvie:

DOAMUIIVSA, UM,

KiAcc, IIKOJA, PAIOH IIKOJIBI;

JIOMAIITHUI AJIPEC UJIU TEJIE®OH;

DOAMUNALA, UM, OTYECTBO TIPEIIOJIABATEJISI MATEMATUKHU B IIKOJIE.

®UO rex yunreneit MaTEMATHKY, KOTOPbIE OKa3a/u Ha Bac HanboJibIee BiIusSHUE.
Ecau Boi 3anumaemecs 6 Kpyscrke Mamemamury, —

DAMUNSA, UM, OTYECTBO TIPEIIOJIABATEJIS KPYXKKA, MECTO 3AHSATHUI.
Cnuckmn npolesnx Ha ropofckoii Typ bygyT onybnmkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp n www.anichkov.ru/olimpus/matem

KomuTter no obpasosanuio CankTt-leTepbypra
CankT-lNeTepbyprckunii rocysapcTBeHHbI YHUBEPCUTET
Poccuiickunii rocygapcTeeHHblli negarornyeckuii yHusepcuteT
Cankr-leTepbyprekunii ropoackoii 4BoOpeL, TBOPYECTBA KOHbIX
CI16 oTgeneHne matematuyeckoro nHctntyta um. B.A.Creknoea

CAHKT-IIETEPBYPI'CKAS4
OJIMMIINAJA TMTKOJIBHUKOB ITO MATEMATUKE
10 JEKABPA 2011 T. I Typ 11 KJIACC 2 BAPUAHT

1. Kopuu kBajgpaTHOro Tpexwiena ar> + bx + ¢ paBHbI cos 38° u cos 52°. JToka-
xure, aro a® = b? — 2ac.

2. B Yynecmomnonbckoit cpegHeil mkoae pabOTA N MTATHBIE W BHEITTATHBIE TIe-
maroru. J[jist BBIIOJIHEHNsT HAIIIPOeKTa « CTaTUCTUKA» OJHOrO IITATHOTO II€Iarora
HepeBeJIi BO BHeIITaTHbIe (He U3MEHHB ero 3apiuiary). B pesysibrare u y mraTHbIX,
U Y BHEIITATHBIX II€JIaroroB CPeIHsIs 3aplliaTa yBeJIMduIach Ha 2 rpoira. Baox-
HOBUBIIKCH YCIIEXOM, PYKOBOJICTBO IIEPEBEJIO €II€ OJHOIO IIeJarora M3 IITATHBIX
BO BHEIITATHBIE (CHOBA He MOMeHsB 3apiuiarhl ). CpeHssa 3apiuiaTa Kak MTaTHbIX,
TaK M BHEINTATHBIX [IeIaroroB yseauamaach Ha 2 %. Yemy pasHa cpeHsis 3apIiiaTa
BCEX IIeJIarOroB B IIKOJIe?

3. Ha ocrpose xuan 2011 HerpursT, KarxKIAblii U3 KOTOPBIX OBLI JIMOO “phIla-
peM”, Bcerza roBOPSIIUM MIPaB/ILy, MO0 “IxkernoM’; KOTOPBIil Beerga jker. OuH u3
HerputaT ckazasr: Cpedu otcumeneti 0Cmposa, OMAUYHBIT 0M MEHA, YEMHOE HUCAO
puyapeti. Ilocie dero nmomepxuysics, n ux ocrasock 2010. Eme oqun n3 merpurst
cKazaJ Ty xke camyio dpazy: Cpedu orcumenets 0cmposa, OMAULHLLT O MEHA, 4eMm-
HOe YucA0 puiyapet, TIOCe 9ero He mpocHyscs, n ux ocragoch 2009. I tak madee,
OHM TIO OJTHOMY TOBODWJIHN 3Ty (paldy u ucuezanu. Ceifgac Ha OCTPOBE OCTAJIOCH
10 merpursar. CKOIBKO phIlapeil MOTJIO OBITH CPEJIN HEIPUTAT U3HAYATIHHO?

4. B napamtenenunene ABCDA;B1C1 D1 yrnwt /BDDy u ZC A1 A — npsivbie.
Hokazkure, uro AB = CD;.

5. Jlyis HATYPAJILHOrO N 1ycTh ¢(n) — HAUMEHbIEe HATYPAJIbHOE YHUCJIO, TAKOe
gTo n - g(n) — KBaIpaT HATYpaJbHOro dncia (Hanpumep, g(24) = 6). Tokaxkure,
9TO ST HATYPATbHLIX k 13 mpoMerkyTKa [101111; 1011 4+ 10509) pee snagenus g(k)
Pa3JINIHBL.

Imom aucmoxr Bu, mootceme ocmasumy cebe na namamo. B navane ceoeti pabo-
mu HE BABYJBTE yxasams o cebe (BOJIBIINMU ITEYATHBIMU BYK-
BAMMU) caedyrowsue danmvie:

DOAMUIVSA, UM,

KiAcc, IIKOJIA, PAIOH IIKOJIBI;

JIOMAIITHUI AJIPEC UJIA TEJIE®OH;

DOAMUNALA, UM, OTYECTBO MPEIOJABATEJISI MATEMATUKHU B IIKOJIE.

OUO rex yunreseit MaTEMATHKY, KOTOPbIE OKa3a/u Ha Bac HauboJbIliee BIIUsHIE.
Ecau Bol 3anumaemecs 6 Kpysicrke Mamemamury, —

DAMUNA, UMSI, OTYECTBO MPEIOJABATEJSI KPYXKKA, MECTO 3AHSATHUI.
Cnucku npoluesnx Ha ropofcKoii Typ bygyT onybnmkoBaHbl Ha caiiTax
www.pdmi.ras.ru/~ olymp n www.anichkov.ru/olimpus/matem
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