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MaTepna.m)I JJIA IMMOATOTOBKH

(MaTemMaTHnka)

l. MeTozmqecxne PEKOMEHIANUMA 110 MOATOTOBKE K COCTA3AHUIO

Onumnuanel, npeUlararoliie HECTaHAApTHBIE 3ajaud, SBISIIOTCS BaXKHOM Tpaauuuen
MEXIYHApOJAHOTO  MaTeMaTH4ecKoro oOpa3oBaHus. V31aHO  MHOXKECTBO  COOPHMKOB
OJIMMIIMAJHBIX 33Jay Pa3JIMYHOW CTENEHH CIOKHOCTH, B KOTOPBIX YYalIMHCSH MOMKET
IIO3HAKOMUTBCS C 3aJjauaMH TaKOro CTUJISL U MONPOOOBAaTh CBOM CHJIBI B UX PELICHUU. BombIoii
OINBIT MATEMAaTUKOB B PELLIEHUU HECTAHJAPTHBIX IIKOJBHBIX 3a7ady IPHUBEN K BO3HUKHOBEHUIO
HE(POPMATIBHOTO «OJIMMIINAIHOTO MUHUMYMa» - HEYETKOro Habopa NpuéMOB U TEOpeM, KOTOpbIe
TaK)K€ OKa3aJUCh YPE3BbIYAMHO TMOJIE3HBI B PELICHUM OJUMIIMAAHBIX 3a7ad M KOTOpbIE
JIOKA3bIBAIOTCS, UCXO/ M3 MAaTEpUaAJIOB IIKOJIBHOW MPOTrpaMMbl, HO CaAMHU YK€ BBIXOJAT 3a e
IpEeebl.

OCHOBHBIMH HCTOYHHMKAMH TaKOI'O «OJIUMIIMAIHOTO MHUHHUMYMa» SBJIAIOTCA TEMATHYCCKUC
COOpPHHKH OJIMMITHA/IHBIX 3a]1a4, a TAK)KEe MaTepHaIbl 3aHATUH pa3HOOOPA3HBIX MATEMAaTHYECKUX
KPYXKXKOB M (paKyJIbTaTUBOB. HEeKOTOpBIE M3 ATHX MCTOYHHUKOB MepedrcieHbl Hiwke. Cremnyer
UMETh B BHUJY, YTO B "KPYXKKOBBIX" KHUTaX YacTO Ha JOCTYIIHOM YydYallemMycs YypOBHE
pa3z0uparoTCsl OUEHb CIIOKHBIE 33Jaul U 00CYXK/1at0Tcs TIyOOKHE MAaTEMaTUYECKUE PE3YIIbTaThI.
XOTSl Takoe YTCHUE YPE3BBIYANHO IOJIE3HO JUIS PA3BUTHS MaTEeMaTHYECKHX CIIOCOOHOCTEH,
BJIAACHUC BCCM OTHUM MaTCpUajiOM M3 3aJa4YHUKa HC SABJISACTCA HCO6XOI[I/IMI)IM AJI pClICHUSA
OJIMMITHATHBIX 33/IaHHH.

Onumnuana no HampasieHHto «MaTemaTuka» MPOBOAUTCS B OQuialiH- M OHJIaliH-(popMaTax.
Kaxplif yuacTHMK NpH PEerucTpaluyd MOXeT BbIOpaTh TOJBKO OAMH (hopMaT ydacTusi — WM
OYHO Ha IUIOIIAJKE B CTpaHe, WIM JUCTAaHIMOHHO. Bpems BbINONHEHMs 3adaHUi B 000MX
dopmarax — 180 MuHYT.

ITonp30BaThCs KaJIBKYJIATOPOM H KaKUMH-IH00 CIIpaBOYHBIMU MaT€puajaMu BO BpPEMA
OJIMMITHAJHOI'O COCTsA3aHUA HEC pa3peiiacTCH.

3ajanue Mo MaTeMaTUKe COCTOUT M3 IeCATH 3a/1a4, pa3OUTHIX HA TPHU OJIOKa:

e Bamauu nepsoco 6aoka (C 1-i Mo 6-10) OICHUBAIOTCSA UCXO/S M3 MakCHMyMa 7 6aJlIoB 3a
3a/1auy, MPY UX OLICHUBAHUU YUYUTHIBAETCS TOJILKO omeem,

e 3amauu emopoeo 6noka (7-s1 1 8-s51) OLIEHUBAIOTCS UCXOMAs U3 Makcumyma 13 faJuioB 3a
3a/1auy, MPU UX OLICHUBAHUHU YYUTHIBAIOTCS OTBET M CXeMa PelleHusl;

e 3amaun mpemveeo 6noka (9-1 u 10-5) OlECHUBAIOTCA UCXOs M3 MakcuMyma 16 6ajiiioB
3a 3a7a4y, OIICHUMBAETCS WEJMKOM BCE pelleHHe Ha MPEAMET TOro, HACKOJIbKO OHO
BEPHOE, IMOJTHOE U KOPPEKTHO M3TI0KEHHOE.

Kak BupHO u3 omnucanus, 3agaun ¢ 7-d nmo 10-0 mpeamnonararoT HanucaHue JIMOO 4acTh

pelieHus, Tuo0 perneHus HenukoM. [log «cxemoii pemieHus’» BO 8mopom 0.10Ke TIOHUMAETCS

KpaTKoe TMEepPEYHCIICHNe OCHOBHBIX IIAroB pemieHus. [Ipumep cxeMaTHYHOTO perieHus: MOXKHO
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HAWTH B KOHIIE TEKCTA JaAHHOTO MaTepHaa st MOArOTOBKH (**).

B cnyyae wHanucanus onuMmMnuaabl B - OHJIaWH-(opMare (depe3 CUCTEMY KOHTPOJIs
«IIPOKTOPUHI»), y4YaCTHUKaM OYAET IpPENJOKEHO BBECTH TEKCTOBYIO 4YacTb pEIICHUS B
CIIELMaJIbHOE OKHO BBOJA.

«CI0XKHOCTB 3a/1a4Ky - MOHSATHE, BO MHOTOM, CyOBEKTUBHOE M 3aBUCUT OT MHTEPECOB U YMEHUI
KQKIOr0 KOHKPETHOTO yYacTHHKA. TeM He MeHee, «B CpeIHeM» 3aJauyd B YCIOBUU OYyAyT
BBICTPOCHBI 10 CIIOKHOCTH. 3aJ1auu nep8o2o 0.10ka OInkKe K SK3aMEHAIIMOHHBIM, POBEPSIOIIUM
BIIQJICHUE TOHITUSIMHU M METOAAaMH IIKOJIbHOW MPOrpaMMBbl. 3aJlauu 6mopo20 010KA BBIXOJAT 3a
npenenbl CTaHAAPTHOM MpOrpaMMbl, HO CKOpee OTHOCSTCS K 0ojee TeXHHYECKHM TeMaMm
yriyOJIEHHON HIKOJIBHOW MaTEeMaTUKU. 3aauul mpemve2o 610Kka OMU3KH 1O CTUIIIO0, MPOrpaMMe
U CJIOXHOCTM K 3ajJayaM HalUMOHAIbHBIX COPEBHOBAaHUM [0 MaTEeMaTUKE M 3aJadam
Mesxaynapoanoit Matemarudeckoit Onumruanasl (WwWw.imo-official.org).

Jnis pemieHust OOJBIIMHCTBA 33734 OJUMIIMAIBI JIOCTaTOYHO 3HAHMK B MIpefenaxX IIKOJIbHOM
IIPOrPaMMBbI, OCHOBHBIE IIYHKTBI KOTOPOM NEpeuncisoTcs Huxke. OQHAKO ONMMIIMAIHBIE 3aa4n
TpeOyIOT OT Y4YacTHHKA HE TOJIbKO 3HAHWM, HO M KPEAaTHBHOCTH, YMEHHUS pPACCYXIaTh,
aHAJIM3UPOBATh PE3YJILTATHI BEIYMCICHUN, BBICKA3bIBATh TUIIOTE3bL, IPOBEPATH UX U JOKA3bIBATh.

1.  KiaouyeBble NOHATHS y4eOHBIX MPOrPaMM MO MaTeMaTHKe IS
NMOATOTOBKHM K COCTSA3aHUIO (KaK OPHEHTHP VISl nePB0o2o O10Ka 3a1a4
— ¢ 1-ii mo 6-10):

- maga 10 kiaaceca

Yucna: OT HATYpallbHOTO K JCHCTBUTEIHLHOMY, CIOCOOBI 3alMCH, aKCMOMATUYECKUH IMOAXOI,
nenumocTh HatypanbHbix unces, HOJ u HOK, pa3znokenus Ha mpOCTbIE MHOXKHUTEIH.

CDYHKI_[I/II/IZ HHHeﬁHBIe, palluOHAJIBHBIC, 3a/Iat0OITNUCCA Ha60pOM yCHOBHﬁ, IIOKa3aTCIbHBIC.

CpoiictBa ¢QyHKIUMH: rpaduK (QyHKIMH, CABUTU Tpaduka (yHKIHMH, BO3pacTaHue/yObIBaHUE,
4ETHOCTH/HEUETHOCTh, MUHUMYM/MAaKCUMYyM, IEPUOIMYHOCTD

HepaBencrBa: nuHeilHble M KBaJpaTHbIE, palllOHAJIbHbIE HEPABEHCTBA U METOJ WHTEPBAJIOB,
UCIOJIb30BaHUE CBOMCTB (DYHKIMMU AJIsi CpaBHEHUS 3HAUEHUH.

VYpaBHeHUs: JMHEHHBIE, KBaJpaTHble, TeopeMa Buera, palnoHalbHbIE, CIOXHBIE MPOLIEHTHI,
CUCTEMBI yPaBHEHUI.

ITocaenoBaTeIbHOCTH: apI/I(l)MeTI/I‘IeCKaH, TreoOMETpHUICCKas IMporpecCcur, CyMmMa UYICHOB
noCIaCaA0BaTCIbHOCTH.

KombOunaTopuka u TeopHst BEpOSTHOCTH: METOJ IIOJIHOTO Tepedopa, MOJICYET 3IEMEHTOB
JIOTIOJTHUTEIBHOTO MHOXECTBA, bopmyina BKJIFOUEHUN/UCKITIOYESHUH,
COUYETaHMS/IEPECTAaHOBKU/pa3MEIIeHHs,  MaTeMaTHYecKoe  OXUJaHHe,  KOMOMHATOpHOE
OIIpEIEIIEHUE BEPOSTHOCTH, TEOMETPUYECKAS! BEPOSTHOCTD.

['eomeTpus TpeyrojbHUKa: MPU3HAKM pABEHCTBA M M0J00HsA, 0a30Bble BCIIOMOTraTENIbHbBIE
OOBEKThl TPEYroJIbHUKOB: MeJMaHa, BBICOTA, OMCCEKTpUCa, BIUCAaHHAas M ONKCaHHAs
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OKPY’KHOCTH, «3aMCHATCIIbHBIC) TOYKHU TPCYTOJIbHUKA.

ApudmeTnka yrioB: yribl MpH MHapajuieIbHBIX NPSIMbIX, BIMCAHHBIA M IEHTPAIbHBIA yroi
OKPYKHOCTH, YrOJ MEXIy KacaTeJbHON M XOpJoH, crenuduueckue 0003HaYeHHsI Ha YepTekKax
JUTSL BBIYMCIICHUH YTIIOB.

[Toncy€rbl B TpeyroibHUKE: HEPABEHCTBO TPEYrOJIbHUKA, TEOPEMbl CHHYCOB U KOCHHYCOB,
TeopeMbl UeBbl U MeHenas, BbIYMCICHUS 0a30BBIX 3JIEMEHTOB TPEYroJIbHUKA Yepe3 AJIUHbBI
CTOPOH U TPUT (PYHKIIMH YTJIOB, IUIOLIAIA TPEYTOJIBHUKOB U 00JIee CIIOKHBIX (DUTYD.

BCKTOpHO-KOOpHI/IHaTHHﬁ oaAxXod. 0a30BbIE oncpanyvi Ha BEKTOpPaAX, KOOPAWMHATHOC
OMpCACIICHUC 0a30BBIX rCOMCTPHUYICCKUX 06'beKTOB, CKaJIApHOC MPOU3BCACHNUEC BCKTOPOB.

['eomeTpryeckue mpeoOpa3oBaHUs: ABHKCHUS, KOMITIO3HUIIMU JBUKCHHIA, TOMOTETHSI.

- naga 11 kmacca***

Uucna: OT HaTypalbHOIO K JEHCTBUTENILHOMY, CIIOCOOBI 3allMCH, aKCHOMAaTHYECKUW MOJXOM,
nenuMocTh HatypaibHbIX uncen, HOJ u HOK, pa3noxeHus Ha npocTble MHOKUTEIH.

OyHKIUU: JIMHEHHbIe, palMOHAJbHBIC, 3aJaroliuecss HaOOpOM YCJIOBHH, IIOKa3aTeNbHEIE,
mpusoHoOMempuiecKue, MHO2OUNIEHbl U KOPHU N-20 NOpAOKA, 0bpamuas @yHKyus, OeleHue
MHO204IEHO8 C OCMAMKOM.

CpoiictBa ¢yHKumii: rpaduk (yHKIWU, CABUTU Tpaduka (QyHKIUH, BO3pacTaHue/yObIBaHHE,
4ETHOCTH/HEYETHOCTh, MUHUMYM/MaKCUMYM, IIEPHOAUIHOCTD

HepaBencTBa: nuHeilHble M KBaJpaTHbIE, palliOHAJIbHbIE HEPABEHCTBA M METOJl MHTEPBAJIOB,
UCIOJIb30BaHUE CBOMCTB (DYHKIMMU AJIs1 CpaBHEHUS 3HAUEHUH.

VYpaBHEHHMs: JNHMHENHBIC, KBaJApaTHbIE, TeopeMa Buera, panvOHAIBHBIE, CIIOXKHBIE MPOLEHTHI,
CHCTEMBI YpaBHEHUH, mpucoHomempuyeckue, KOpHu MHO20YIeHO8 OM 0OHOU NepPeMeHHOII.

[TocnenoBarenpHOCTH: apudMeTHUYECKasi, TEOMETpUYECKas MPOTPECCHH, CyMMa YICHOB
MOCIIE0BATEIBHOCTH, npedel NOC1e008amelbHOCMU.

Ilpoussoonasn: npeden ynkyuu, npasuia ouggpepeHyuposarus, UCnoIb308anuUe OJisi AHAIU3A
@YHKYUU, MOUKU IKCMpemMyMa, YPAGHEHUE KACAMEeNbHOU K 2pa@uKy GyHKyuu.

Komnnexcnole uyucna: apuquemuquKue onepayuu, ceomempuvyeckas uHmepnpemayusl,
6036e0eHUe 8 CMeNneHb U U3ENeYeHUe KODHAL.

KomOuHatoprika U Teopusi BEPOSTHOCTH: METOJl TOJHOro Tepebopa, MOACYET DIEMEHTOB
JIOTIOJTHUTEIBHOTO MHOECTBA, dbopmyna BKITFOUEHU/UCKITIOYSHHH,
COYCTaHMsSI/IEPECTAHOBKU/PA3MEIIICHHs,  MaTEeMaTHYeCKOe  OXHJIaHHEe,  KOMOWHATOPHOE
OnpeJieJIEHuE BEPOSITHOCTH, TEOMETPUUECKASI BEPOSATHOCTb.

FCOMeTpI/IH TPCYTOJIbHUKA: TIPU3HAKHW PABCHCTBA U HOIIO6I/I}I, 0a30BbIe BCIIOMOTATEIbHbBIC
O0BEKTEI TPCYIrOJbHUKOB: MCJHMaHa, BBICOTA, 6ncceKTpHca, BIIMCaHHas1s W OIIMCaHHaA
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OKPY’KHOCTH, «3aMCHATCIIbHBIC) TOYKHU TPCYTOJIbHUKA.

ApudmeTnKa yrioB: yriibl NpH MHapalielbHBIX MPSMBIX, BIIMCAHHBIM M IEHTPAIbHBIA yroi
OKPYKHOCTH, YrOJ MEXIy KacaTeJbHON M XOpJoH, crenuduueckue 0003HaYeHHsI Ha YepTekKax
JUTSL BBIYMCIICHUH YTIIOB.

[Toncy€rbl B TpeyroibHUKE: HEPABEHCTBO TPEYrOJIbHUKA, TEOPEMbl CHHYCOB U KOCHHYCOB,
TeopeMbl UeBbl U MeHenas, BbIYMCICHUS 0a30BBIX DJIEMEHTOB TPEYroJIbHUKA uYepe3 JJIUHBI
CTOPOH U TPUT (PYHKIIMH YTJIOB, IUIOLIAIA TPEYTOJIBHUKOB U 00JIee CIIOKHBIX (DUTYD.

BCKTOpHO-KOOpHI/IHaTHHﬁ oaAxXod. 0a30BbIE oncpanyvi Ha BEKTOpPaAX, KOOPAWMHATHOC
OMpCACIICHUC 0a30BBIX rCOMCTPHUYICCKUX 06'beKTOB, CKaJIApHOC MMPOU3BCACHUC BCKTOPOB.

['eomeTpuyeckue mpeoOpa3oBaHUs: ABIKCHUS, KOMITO3HUIIMU JBUKCHHIA, TOMOTETHSI.

Cmepeomempus: nocmpoenue ceuenui, 0azosvle mMpéxmepHvle 00vbeKmbl U UX 00bEMD,
NpaguilbHble  MHO202PAHHUKU,  B8EKMOpPbl 8  NPOCMPAHCmee U Memod  KOOpPOUHam,
napanienrbHoOCmy U NEPREHOUKYIAPHOCb 8 NPOCMPAHCEE.

I11. Chnmcok pekoMeHI0BAHHOM JUTEPATYPbI

OcHoBHas JInTepaTypa

I'enxun C.A., Uten6epr U.B., ®omun J[.B. Jlenunrpanckue matemaruueckue Kpyxku. Kupos,
1994.

Andyrosa H. b., Yctunos A. B. Anrebpa u teopus uncen. COOpHUK 3a1a4 JUis
MaremaTudeckux mkoi. M., MIITHMO, 2002.

[IpaconoB B.B. 3agaun no anredpe, apudmeruke u ananuzy. M., MITHMO, 2007.
Bunenkun H. f., Bunenkun A.H., Bunenkun [1.A. Kom6unatopuka. M., MITHMO, 2010.
l'otman O.I". 3agaun no nmIaHUMETPUU U METOABI HX pemeHus. M., «[Ipocsemenuey, 1996.

I'yposuny B.M., Xospuna B.B. I'padsi. M., MITHMO, 2011.

JonoJHuTe/ILHAA JTUTEPATYypa
AraxanoB H.X., [Togmumnckuii O.K. MateMarnueckre ouMIHagsl MOCKOBCKOM 001acTi, M.:
duzmatkuura, 2006.

®enopos P.M., Kanens-benos A 4., Koanbmxu A.K., Amenko U.B. MockoBckue
MaTeMaTudeckue omuMmmuanasl 1993-2005. M., MITHMO, 2008.

AraxanoB H.X. u ap. Bcepoccuiickue omumMnuaabl MIKOIHHUKOB 10 MaTematuke 1993-2006.
Oxpy>xHoil u puHanbHBIN 3Tansl. M., MITHMO, 2007.

Kanenbs-benos A ., KoBansmxu A.K. Kak pemator HectannapTtasle 3agadun. 2011,
[Tpaconos B.B. 3agaun no mnanumerpuu. M., MITHMO, 2006.
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3acnaBckuii A.A. ['eomerpuueckue rnpeodpazosanus. 2004.

Tommeiro A.K. JleBsiHOCTO miecTh HecTaHAAPTHBIX 3aa4. 2008.

Tommeiro A.K. Teicsua 3a1au MexxayHapoiHoro maremarudeckoro Typaupa roponos. 2010.

[[TamoBanmoB A.B. [Ipunnun y3kux mect. 2008.

Illensr A.X. Urpsl u cTpaTeruu ¢ TOYKU 3peHust Mmarematuku. 2008.

IV. HuTepHeT-pecypchbl

Mexaynapoanas Matemarndeckas Onummuana: [Dnekrponnsiii pecype]. URL: www.imo-
official.org (Pa3zaen «3amaum» — YCIOBHUS | T.H. HIOPT-JIMCTHI MPOMICAIINX MeXTyHapOJHBIX

MaTEMAaTUYCCKUX OHI/IMHI/Ia,ZI.)

**[Ipumep cxemamuuno2o peuwieHus 3a0auu 6Mopo2o 0J10KA OAUMNUAOHOZ0 3A0AHUA
3amaya 7 (memoBepcust MOM-2016):

Haiinure Bce Takue mapbl B3aUMHOTO TIPOCTHIX HATYPAIBHBIX YHCEN @ U b, 9TO YUCIIO 2a? + 3b?
nenuTcs Ha unucio 2a + 3b.

Cxewma JIoKa3aTeJIbCTBa.

1.

o

PaccmarpuBaem pasHoctu  2a? + 3b% —a(2a+3b) u 2a® + 3b% — b(2a + 3b),
Kaxaas W3 KOTOpbIX jgenutcs Ha 2a + 3b. Ilomyuaem, uto (b —a)- - HO/(2a,3b)
nenurcs Ha 2a + 3b.
IpeoGpasyem k Buay (b — a) - HOZ(2, b) - HOA(3, a) nenurcst Ha 2a + 3b.
Eciau a = b, To U3 B3aUMHO# IPOCTOTHI TIOJTydaeM peiieHne a = b = 1.
Ecim HOJZ(2,b) - HOZ(3,a) < 2, TO mojydaeM MPOTHBOPEYHE HCIIONB3YsS CBOMCTBO:
€CIIM HATYPAIbHOE N JEUTCS Ha HaTypabHOE M, TO N = M.
Ecin HOZ(2,b) - HOA(3,a) = 3, to Belumtas u3 (b —a)-HOZ(2,b) - HOA(3,a)
guciio 2a + 3b nonygaem, 9to 5a nenurcs Ha 2a + 3b.
e PaccmarpuBaem Ttakoe a’, uro a = 3a’. Paccmarpusaem HOJl(a’,2a + 3b).
[Monydaem pemenue (6, 1) u mocroponnee perienue (3,4).
Ecmu HO/ZI(2, b) - HO/(3, @) = 6, TO aHANOrW4HO NpeabIAyIeMy TyHKTY moiydaeM 10a
nenurcs Ha 2a + 3b.
e Ucnonwsys b = 2b" u a = 3a’ nonyuaewm, uro 5 genurcsa na a’ + b'. Tlonydaem
JIBa TIOCTOPOHHUX PEIIEHUs U JIBa HacToAIuX pemenus (3, 8) u (9, 4).

Ortger: Bce uickombie mapsl yncen: (1,1); (6, 1); (3,8); (9,4).

***Kypcusom BbIIENEHBI MOHATUS y4eOHON MPOTpaMMBbI 110 MaTEMAaTHUKe, KOTOpPbIE JOOABIISIOTCS
st yaactHUKOB 11 kmacca k mporpamme 10 kiacca.
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