CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2012 roaa I1IO MATEMATUKE
I TyP. 6 KJIACC.

1. Bruibepute 24 KjieTKu B IPAMOYTOJBHUKE D X 8 U IIPOBEIUTE B KAXKJIOM
BBIOpAHHO KJIETKE OJIHY M3 JUaroHaJjeil Tak, 9ToObl HIKaKue JIBe IPOBeICH-
HbIe JIMarOHAJIM HE MMeJIH OOIUX KOHIIOB.

2. Bpmoss mpsamoit goporu KuyT maTepo japysei: Asmk, Bopsi, Bacs,
Ipurmra u Iuma, JIoM& KOTOPBIX CTOAT B ajidaBUTHOM HOpsaKe. Bops 1o/-
CUNTAJI CyMMY PACCTOSHUI OT CBOETrO JIOMa JI0 JJOMOB YeThIPEX CBOUX JIPy3eil
u nosryaust 20 kM. Bacg ke BBIYUCIUII, YTO CyMMa, PACCTOAHUI OT €ro JIoMa
JIO JIOMOB €ro 4eThIpex Jipy3eit paBHa 18 km. Ha kakom paccrosinum ot Bopu
»xkuset Baca? (A. T'onosamnos)

3. HarypaabHoe 4mc/I0 HA30BEM TOPOW,UM, €CIIA OHO JIEJTUTCH Ha JBY-
3HAYHOE YUCJIO, 00pa30BaHHOE €ro IMepBbIME JAByM:A Iudpamvu. Hampumep,
qucyio 1365 — xoporree, Tak Kak jieutcd Ha 13. Ha jmocke Boimmcano 98 mo-
CJIeJI0BaTEIbHBIX BOCBMU3HAYHBIX uncesl. OKa3a/i0Ch, 9TO Cpeji HUX HeT HU
ojiHoro xoporiero. Kakoit Mmoxker ObITh BrOpas nudpa HaubOJIbIIEr0 U3 Bbi-
mcaHHbx uncest?! (Haiiure Bce BapraHTBI OTBeTA U JIOKAXKUTE, UTO JPYTUX
HET.) (C. Bepaos)

4. B kaxyo u3 Tpex IIKOJ MUKpopaiiona samnucajoch 1mo 100 mepBo-
KJIACCHUKOB. 1 ceHTSOPs B KarK/IyIo MIKOJIy rpuiiio posuo 100 mepBokracc-
HUKOB. Ho 11py 3TOM HEKOTOpPBIE JIeTH IeperyTasin, B KaKylo ITKOJIy UM HaJI0
ObL10 uaTH, 1 posHo 40 jereil NpUIILIKM HE B CBOIO IIKOJY. JlokKaxkute, 91O
MOKHO BBIOPATH JIBYX 3a0/IyIUBIIUXCS EPBOKIACCHIKOB U IIOMEHSITH UX Me-
CTaM’ TaK, 9TO B pe3y/bTaTe KaKJIblil N3 HUX OKAXKeTCd B CBOEN IIKOJIE.

(O. Hsanosa)



CAHKT-IIETEPBYPI'CKAA

OJIMMITNA JA TTKOJIBHNUKOB 2012 roga I1O0 MATEMATUKE

I TypP. 7 KJIACC.

1. B cTpoky BbIucano 5 moce10BaTe/ IbHBIX HATYPAJIbHBIX duces. Bos-
MOZKHO JI, 9TO CyMMa Iudp MepBoro dncjia paBHa 52, a msroro — 207
2. ¥V ocmuka Ma-Na ectp 2012 najgodexk JuHOM 1 €M, U3 KO-
TOPBIX OH CJIOKUJI KJI€TYATHII MPSIMOYTOJBHIUK (CTOPOHA KJIETKH —
toxke 1 cm). Haiijure cymmy mepumerpa 3TOro mpsMOyTrOJIbHUKA U
ero yderBepenHoii twrormaau. ([ljisi mpumepa Ha pUCYHKe MOKa3aH
KJIETUYATBI PSAMOYTOJIbHUK 3 X 2, COCTaBJIEHHBIH 13 17 mamovek. )
(U. Andpeesa)

3. YMHuoxkKag ducia Ha KaJabKysarope, Biaauk obna-
PYZKIJI, 9TO €CJIU IPOU3BEJIeHne OOJIbINEe MUJLIHAP/IA, TO
KaJILKY/IaTOp BblJaeT orBeT “E”. Binanuk B3s1 10 guceir:
k, l, m, n, p; u, v, w, T, Yy 1 COCTABUI ‘TabJIAILy yMHO-
JKeHus’, B KOTOPOH OTMETUJI BCe PE3yJIbTAThl, paBHbie [
Jlokaxkute, 9TO IPU COCTABJICHUH TaOIUILI Biiauk ormmo-
Csl. (B. ®panx)
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4. B kaxIyio u3 Tpex IIKOJ MUKpopaiiona sanucauoch 1mo 100 mepso-
KJIACCHUKOB. 1 ceHTSOPs B KarK/IyIo MIKOJIy rpuiiio posuo 100 nepBok/racc-
HUKOB. Ho 11py 3TOM HEKOTOpPBIE JIeTH TeperyTalin, B KaKylo KOy UM HaJI0
Ob110 T, u posHo 40 Jereil NpUIILIM HE B CBOIO IIKOJY. JlokKaxkute, 91O
MOKHO BBIOPATH JIBYX 3a0/IyIUBIIUXCS EPBOKIACCHIKOB U IIOMEHSITH UX Me-
CTaMU TaK, 9TO B pe3y/JbTaTe KaKJIblil N3 HUX OKAXKeTCd B CBOEN IITKOJIE.
(O. Hsanosa)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2012 roaa I1IO MATEMATUKE
I TyP. 8 KJIACC.

1. Ha ypoke dpusKysbTypsl Bce yUeHUKH 8% KJracca IOCTPOWINCH B IITe-
penry. Oka3aJioch, YTO MAJILYUKHU U JIEBOYKU B Heil depejytorcs. 3sectno,
4910 poBHO 52 % yuennkos 8* Kiacca — Masbpauku. Hadigure KosmdecTBo je-
Bouek B 8 kiracce. He 3abysbre obocHOBaTH OTBET. (2Kropu)

2. Ha octpose 1000 gepeBenb, B Kaxk 101 n3 KoTopbix 99 xkureseit. Kaxk-
JIBIIT ZKUTEJIb OCTPOBa — JIMOO PBIAPb, KOTOPLI BCErJa T'OBOPUT IIPAB/LY,
JinOO JIZKeIl, KOTOPbIi Bcerya JikeT. [Ipw 9TOM U3BECTHO, YTO HA OCTPOBE
posHO 54 054 prinaps. B ojun mpekpacHblii JIeHb KazKIOMY KUTEJII0 OCTPOBA
onL1 33 1aH Botpoc: “Koro B Baireit gepeste Oovibiiie: poiiapeit nin Jizkernos?”
OxkazaJioch, 9TO B KaxK/10i1 JIepeBHE Ha ITOT BOMPOC 66 YeI0BEK OTBETHIIO, ITO
B JiepeBHe OoJibIe poitapeit, u 33 — 4To OoJibiine JKeoB. CKOJIbKO Ha OCT-
pOBe JlepeBeHb, B KOTOPBIX phiriapeil 6obiie, dem jukenos? (0. Heanosa)

3. B rpeyromwuuke ABC nposejsiena 6uccekrpuca BL, u Ha ee TIPOJIOJ-
JKeHWH 3a TO4YKy L BeIOpana touka K, mrsa koropoit LK = AB. Oxa3zasoch,
gro AK || BC. Hokaxure, uro AB > BC. (M. Pyccruz)

4. Ksajgpar 15 x 15 pazdbut na kBajipatuku 1 X 1. U3 stux KBajpa-
THKOB BBIOPAJIM HECKOJIbKO, M B KaKJIOM U3 BBIODAHHBIX ITPOBEIN OJIHY WU
nee auaroHasm. OKasajgoch, YTO HUKAKWE JBe IIPOBEJIEHHBIE JIMArOHAJM He
nMeloT obmmx KOHIOB. Kakoe HamboabIIee YUC/IO AuaroHajeil MoyKeT ObITh
nposejiero? (B pertennn npuseguTe orBer, crocod MPOBEJIEHNs JraroHasei
U JIOKA3aTEeJIbCTBO TOI'O, YTO 9TO YUC/IO JUATOHAJIEH JIeCTBUTE/IHHO HANOO b
Iee BO3MOZKHOE. ) (A. T'onosaros)

5. B crpoky Bbimcanbr 2011 nocsieoBaTeIbHBIX TATH3HAYHBIX THCE)I.
OxkazaJioch, aTo cymma 1udp 21-ro yucsia pasua 37, a cymma 1mudp H4-ro
pasua 7. Haiiure cymmy nmcdp 2011-ro uucia. He 3abyapre obocHoBaThH
OTBeT. (A. T'onosaros)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2012 roaa I1IO MATEMATUKE
I TyP. 9 KJIACC.

1. Ha jocke BbINICaHBI HECKOJIHKO MTOCICIOBATEIbHBIX HATYPAJILHBIX TH-
cen. Posruo 52% u3 nux dernbl. Kakoe KOJUMYECTBO HEYETHBIX YHMCEJI BLIIIK-
CaHO Ha JIOCKe? (2Kr0pu)

2. B rasepue “llonzopuas Tpy6a” cugaaT HecKoJIbKO uparos. Hekoropsie
13 HUX TBIOT TPOT, & OcTa/ibHbie — poM. CpeiHnit BO3pACT MUPATOB, MBIOINX
rpor, — 22 rojia, a nbionmx pom — 45 jiet. B onun npekpacubrit Moment Jlxxon
CwibBep TOMEHsI CBOI HAMTOK. B pesysibrare oba cpejHUX BO3pacra —
U TBIOIIMX I'POT, W MBIONNX POM — yBeJndIminch poBHO Ha 1 roja. CKOJIBKO
[IIPATOB CUJIUT B TaBepHe?! (A. Xpabpos)

3. Jlan Brumcannbiit gernipexyroibauk ABCD. Jlyau AB u DC' nepe-
cekatorcst B Touke X, a yiyan DA u CB — B Touke Y. JIya BA nepecekaer
OIMCAHHYIO OKPYKHOCTL Tpeyrosbuuka DXY B touke M, a siya BC' nepe-
ceKaeT Ty Ke OKpyzKHOCTh B Touke N. /lokaxkurte, uto NX + MY > XY.

(A. ITacmop)

4. Ksajgpar 15 x 15 pa3bur na kBajgparuku 1 X 1. U3 stux xBajpa-
TUKOB BBIOPAJIM HECKOJILKO, U B KaKJIOM M3 BBLIOPAHHBIX ITPOBEIH OJIHY WJIH
nBe jauaronajim. OKasajgoch, YTO HUKAKWE J[BE IIPOBEJ/IEHHDIE JIMArOHAJM He
IMeIoT o0IuxX KOHIOB. Kakoe nanboJibiiiee 4nciio Irarotajieii MoxKeT OBLITh
nposesiero? (B pemennn npuBeuTe 0TBET, CIIOCOO MIPOBE/ICHUS JUATOHAJIEH
U JIOKA3aTeJIbCTBO TOrO, YTO TO YUCJIO JIMaroHaJiell TefiCTBUTeIbHO HAanbOIb-
IIee BO3MOZKHOE. ) (A. T'onosanos)

5. Kakoe nanmenbliiee 3nadenne MOYKeT IPUHIMATEH BEJTUINHA
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€CJIN @ — IPOU3BOJILHOE BEIECTBEHHOE YHC/I07 (K. Kozacw)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2012 roaa I1IO MATEMATUKE
I Typ. 10 KJIACC.

1. Bersu mapabomst y = 4ax? + 12ax + 9a — 1 nanpasiens! saus. Jloxa-
JKHTE, YTO ITa Iapabosia He mepecekaercs: ¢ ocbio abenuce. (. Maxcumos)

2. B cpemneit mkose Nel Yymecnonosnbekoro paiiona Crpamer dypa-
KOB pabOTaJIM MITATHBIE 1 BHEIITATHBIE TIEJATOTH, IPUYEM CPEIHSISA 3apIliaTa
IITATHBIX ObLIa paBHa 45 rporeii, a BuemraTabix — 11 rporreit B Mecsrr. s
BBINIOJTHEHMS HAIIIPoeKTa «CTaTucTukay OJHOrO U3 MITATHBIX 11€/aroroB Ie-
peBesin BO BHEIITATHBIE (He M3MEHHB €ro 3apIuiaTy), B pe3yjbrare dero u y
IITATHBIX, ¥ Y BHEIITATHBIX 1IEJArONOB CPEJIHSS 3apIliaTa yBeJMInIach Ha 2
rpoiia B Mecsil. CKOJBKO BCEro I1eIaroroB B IKOJIE?! (A. Xpabpos)

3. OxKpyKHOCTb MPOXOIUT 1epe3 Bepiuay B tpeyrosbauka ABC, me-
pecekaer cropoubl AB u BC B Toukax X u Y COOTBETCTBEHHO, M KACAETCS
cropoubl AC' B ee cepemuae M. Uzsectro, ato AX = X M. /lokaxkure, 410
CY =YM. (C. Bepaos)

4. Ksajgpar 15 x 15 pazdut na kBajipatuku 1 X 1. U3 stux KBajpa-
THKOB BBIOPAJIM HECKOJIbKO, ¥ B KaKJIOM U3 BBIODAHHBIX [IPOBEIN OJHY WU
nBe auaroHasm. OKasajgoch, YTO HUKAKWE JBe IIPOBEJIEHHBIE JIMArOHAJM He
uMeroT obmux KouioB. Kakoe nanboJibliiee 4uC/IO JMaronaJieil Moyer ObITh
nposesiero? (B pemennn npuBeuTe 0TBET, CIIOCOO MPOBEJICHUS JUATOHAJIEN
U JIOKA3aTEeJIbCTBO TOrO, YTO TO YUCJIO JIMaroHaJiell JTefiCTBUTeIbHO HAanbOIb-
IIee BO3MOZKHOE. ) (A. T'onosanos)

5. Jlana Bo3pacTaioias IOC/IeI0BATE/ILHOCTh HATYyPAJbLHBIX YHUCE, B
KOTOPOI JTIOObIEe TPHU MOAPSAJT UILYIIUX YUCIa 00Pa3yIOT IPOrPeccuio — apud-
METHUYECKYIO WU MeOMEeTpUIecKyio. I3BecTHO, 4TO NepBble JIBa YUC/Ia B I10-
cjesioBaTeIbHOCTH JiendTces Ha 4. JlokaxkuTe, 9TO B IIOCIE10BATE/ILHOCTHA HET
IIPOCTBIX YUCE. (O. Hsanosa)



CAHKT-IIETEPBYPI'CKAJSI
OJIMMIINAJIA ITHKOJIBHNUKOB 2012 roaa I1IO MATEMATUKE
I Typ. 11 KJIACC.

1. Kopmu xBajpaTHOro Tpexdiena axr? + bx + ¢ paBHBI sin 42° n sin 48°.
JHokazkure, uto b* = a? + 2ac. (C. Hsaros)
2. B Yymecnonosibekoit 60bHMIIE pabOTAIN MTATHBIE W BHEIITATHBIE
Bpauu. /s Boinosinenust HarpoekTa « CTaTUCTUKA» OHOIO IITATHOI'O BPa-
Ya TIepeBesin BO BHeEIITaTHbIe (He M3MEHUB ero 3apiuiary). B pesysabrarte n
y HITATHBIX, U Y BHEIITATHBIX Bpadeil CpeHsisd 3apijiara yBeJnduiach Ha 3
rpormia. BIoXHOBUBIIMCH yCIIexoM, pyKOBOJICTBO MTEPEBEIO eIlle OHOIO Bpada
U3 [ITATHBIX BO BHEIITATHBIE (CHOBa HE MeHsist 3apiuiaTel). CpeHsis 3apIuia-
Ta KaK IITATHBIX, TAK M BHEINTATHBIX Bpadeil ysesmumiach na 3%. Yemy
paBHA CpeJIHsAs 3apIiljiaTa BeeX Bpadeil B OoJibHuIEe? (A. Xpabpos)
3. Ha ocrpose x)umu 2011 HerpuTdT, KaxKJblii U3 KOTOPBIX ObLI JIU-
60 “prIapeM’, BCerja roBOPAIIIM IIPaB/Ly, JUOO “JI2KEIoM’, KOTOPbI BCerjia
JekeT. Onun u3 Herputar ckazasr: Cpedu stcumeneis 0cmposa, OMAUNHHLE OM
MEHA, HewemHoe wucao axceyos. 1locite dero momepxHyscs, U UX OCTAJIOCH
2010. Eme omun u3 HerputdaT ckazaj Ty ke camyio dgpasy: Cpedu ocume-
A€T 0CMPOBA, OMAUYHDIT O MEHA, HEUETNHOE YUCAO AHCEYO0S, TIOCTE HTEro
He TpocHyJics, n ux ocrajochk 2009. 11 Tak jajiee, oHU 110 OJHOMY T'OBOPUJIN
o1y (bpasy u ncuezanu. Ceiidac Ha octpore octasoch 10 Herpurat. CKOJIBKO
JIZKETIOB MOTJIO OBITh CPeJI HEIPUTAT U3HAYAJIHHO?
(O. Hsanosa, @. Ilempos)
4. B napamenenunene ABC DA, B1C: D, okazajioch, uro ZC'AA; = 90°
u AD = CBy. Hokaxure, uro ZDB B =90°. (/. Maxcumos, @. Ilempos)
5. Jlnst HaTtypasapHOro n mycth f(n) — HaMMeHbIIIee HATYPaJIbHOE YHCIIO0,
takoe 4ro 1 - f(n) — KBaJpar HaTypaJabHOro uucia (Hampumep, f(12) = 3).
JlokazkuTe, uTO Jis HATYPaJbHBIX k U3 npoMesxkyTKa [102011: 102011 4 101000
Bee 3uadenus f(k) pasjindmbl. (1. Maxcumos, @. Ilempos)



