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MeTtonnyeckue peKOMeHIalMU MO pa3padoTKe 3aJaHUil U TPeOOBaHUIl K

MPOBCACHUIO IIKOJBLHOI'O 3Tala

BBenenue

B 2018/2019 yuebHOM roay coxpansercs oOuias yeTblpexdTanHas cTpykrypa OaumMnuaabl:
IIKOJIbHBIN, MYHUITUITAJIbHBIN, PETUOHAIBHBIA U 3aKIIFOYUTEIbHBIA 3TAIIbI.

Hacrosimue Mertoanyeckue peKOMEHAALMU IOATOTOBJICEHBI HAa OCHOBE METOJIUYECKUX
pekomMeHnanui L{eHTpanbHOi MpeIMETHO-METOANYECKOM KOMUCCUU TI0O MAaTEMATHKE.

Meronuueckue MaTepuaibl COIEpPKAT XapPAKTEPUCTUKY COJIECPAKAHMS IIKOJBHOIO 3Tara,
OTNHMCaHUE TOJXOJOB K pa3pabOTKe 3aJaHui MYHHUIUINAIBHBIMUA MPEAMETHO-METOINIECKUMU
KOMHCCHSIMU; PEKOMEHIAIUU TI0 TOPSIKY IPOBENCHUS OJTMMIINAL 10 MaTeMaTHKe, TPEOOBaHHS K
CTPYKTYpPE W COJICPKaHHUIO OJUMITMATHBIX 3a7a4, PEKOMEHIYEMbIE MCTOYHUKUA HHGOPMAIMH IS
MTOJTOTOBKH 3aJaHHH, a TAK)KE PEKOMEHAAINH TI0 OI[EHUBAHUIO PEIIEHUN Y4aCTHUKOB OJIUMITHA/I.

Kpome Toro, mpuBemeHbl 00pa3iibl OMMMIUAIHBIX 3aJaHUN A7 TPOBEACHHS IIKOJIHLHOTO
JTamna OJIMMIHUAJBI C pelIeHUsAMU. J[aHHbBIe 3a/1auu peIarainch Ha HAYaJIbHBIX 3Talax OJIMMIIHAL B
Pa3IMYHBIX PETHOHAX CTPAHBI WM BKIIOUEHBI B COOPHUKH OJIMMITMATHBIX 3a/1a4.

lenTpanpHas MpeaAMETHO-METONYECKAsT KOMHUCCHSI TI0O MaTEMAaTUKE BhIPAXKAET HAJSKTY, YTO
MPEACTABICHHBIC METOAMYECKUE PEKOMEH/IAIMH OKAXYTCSI TTOJIE3HBIMU MPHU MPOBEICHUN IITKOJIHLHOTO
stana Becepoccuiickoi 0JIMMITAAIbl IIKOJBHUKOB 110 MAaTEMAaTUKE, U JKEJIA€T YCIIEX0B OpraHu3aTopam
B MX IIPOBeACHUH. B ciydae He0OX0AMMOCTH, TOTIOJIHUTEIBHYIO HH()OPMAIIUIO TI0 MPEACTaBICHHBIM

METOJMYECKAM MaTepuajaM MOKHO IMOJIYYHTh IO 3JIEKTPOHHOU MOuTe, OOpPaTHBIIUCH MO aapecy

nazar_ag(@mail.ru l{eHTpalibHyIO IPEAMETHO-METOIMYECKYI0O KOMUCCHUIO 10 MaTeMAaTHKeE.
Meronuueckue peKOMEHAAIMU JJI IMIKOJBHOrO 3Tana BcepoCCMHCKON  OJMMITAAIBI
IIKOJFHUKOB 10 MaTemaTtuke B 2018/2019 yue6HOM roy yTBEpKIeHbI Ha 3aceqanuu LlenTpansHoit

MIpeIMETHO-METOINYECKOI KoMHccuu 1o MatemaTke (mpoTtokoin Ne 2 ot 13 uronst 2018 rona).



OcHOBHBIE 3a/1a4H

Opnolt u3 BaxHeWmux 3anad OauMOuaabl Ha HAYaJbHBIX 3Tamax SBISETCS pPa3BUTHE
UHTEpeca y 00yJaroImuxcsi K MaTeMaTHKe, (popMUpoBaHNE MOTUBAIIMH K CHCTEMAaTUYECKUM 3aHITUAM
MaTeMaTHKOM Ha KpyXKaX U (paKkyIbTaTUBaX, MOBBIIICHUE KAUeCTBA MaTEMaTHUYECKOT0 00pa30BaHuUs.
Baxnyio ponb 37ech  HUrpaer CBOWCTBEHHOE IOJPOCTKOBOMY IEPUOAY CTpEMJICHHE K
COCTS3aTENIbHOCTH, K JOCTIKEHHUIO ycrexa. KBanupuiupoBaHHO COCTaBJICHHbIE MAaTeMaTHYECKUE
OJIMMITHA/IBI SIBJISIIOTCS COPEBHOBAHMSIMU, T/I€ B YECTHOW U OOBEKTUBHOW OOpHOE 0Oydaromiuiics
MOKET PACKPBITh CBOM MHTEJUIEKTYaJIbHBIN MOTEHIMANl, COOTHECTU CBOW YPOBEHb MaT€MaTHYECKUX
CIIOCOOHOCTENl € ypOBHEM JpYrux ydammxcsi Hkosibl. Kpome Toro, mpuBiieKaTeIbHBIMU JUIS
YYaCTHUKOB SIBJISIFOTCSI HECTAHJApTHBIE YCIIOBUS 3a/ady, MpeularaeMblx Ha onumnuagax. OHu
3aMETHO OTJIMYAIOTCS OT o00sA3aTeNbHBIX MPU M3YyYEHHHM IIKOJIBHOIO MaTepuasa 3a/JaHui,
HaIpaBJICHHbIX HA OTPAaOOTKY BBINOJIHEHUSI CTAaHAAPTHBIX AaIrOPUTMOB (HAIpUMeEp, pPEUICHUS
KBaJIpaTHBIX YpPaBHEHMI), U TPeOYIOT AEMOHCTPAlMU KpPEAaTUBHOCTU YYACTHUKOB OJIMMITMA[BL.
Hakonen, nepBble oJUMIUAAHBIE YCIEXH BaKHBI I CAMOOLIEHKH Y4Yalllerocs, a Takke, B psje
CJIydaeB, U3MEHEHUs OTHOLLEHUS K HEMY YUHUTeNel, BO3MOYKHO HEJIOOLIEHUBABIIUX €r0 CIIOCOOHOCTH.
Hepenku cnyudau, korga crnocoOHbBII M Jake TaJaHTIMBBIM OOy4aromMiicsl JOIMyCKaeT Mpu
BBINIOJIHEHUM CTAHJAPTHOM IIKOJIBHOW KOHTPOJIbHON paboThl apudMernyeckue OmuOKu, 100
BBITIOJIHSET €€ C HE YCTPAauBaIOLIEH yUUTEIs aKKypaTHOCTBIO.

HeobxonumocTs pemienus chopMyInpoBaHHBIX BbILIE 331a4 GOPMUPYET MOIXOM K MOPAIAKY

MIPOBEACHUS U XapaKTepy 3aJaHui Ha MIKOJILHOM 3Tare OJuMITHa k.

[Topsinok npoBeaeHus

IkonbpHBIN ATAN OJMMIIUAIBLI TPOBOAUTCS Ui yyauuxcs 4-11 kiaaccosB.

KoHkpeTHble CPOKHM U MecTa MPOBEACHUS UIKOJIBHOTO 3Tara OJUMIHUAAbI M0 MaTeMaTHKe
YCTaHABJIMBAIOTCSI OPraHOM MECTHOTO CaMOYIPABJICHUS, OCYILECTBISIOUIMM YIpaBlIEHUE B cdepe
oOpazoBanus. Onumnuaa i yyalmuxcsi BCeX KO MyHULIUIIATbHOTO 00pa30BaHMs IPOBOAUTCS 110
€IMHBIM 3aJJaHUsM, pa3pabOTaHHBIM Ul KaxaoW u3 mapamienei 4-11 kinaccoB MyHHIIMIIAIbHOM
MPEIMETHO-METOANYECKOM KOMHUCCHEHN, Ha3HA4aeMOMW OpPraHoM MECTHOTO CaMOYIPaBIICHUS,
OCYILIECTBIISIOLIUM yIIpaBiieHHE B chepe 0Opa3oBaHuUs.

B osummnuane mmeer mpaBo NpPUHUMATh YdacTHe Ka:KAblili oOyudawinuiica (naiee -
VY4acTHUK), B TOM 4YHCII€ BHE 3aBUCUMOCTU OT €ro YCIEBAaeMOCTH MO IpeaMery. Uucio mecTt B

KJ1accax (KaOMHeTax) IOJHKHO 00eCTIeunBaTh CAaMOCTOSITEIbHOE BBITIOJIHEHHUE 3aJaHUI OJIMMITHATBI



KaXXJIbIM Y9acTHUKOM. HpO)IOJ'DKI/ITeJ'ILHOCTI) oJimMIiMaabl O0JKHA YYWUTBIBATH BO3PACTHBLIC
0COOEHHOCTH YUaCTHUKOB, a TAKXKe TPYIHOCTb Mpe/araéMblxX 3aJaHuil.

Pexomenryemoe BpeMs IpoBeIeHus OJIUMIMaabl: 1uist 4 kinacca - 1-2 ypoka, ans 5-6 kiiaccoB
- 2 ypoka, st 7-8 kmaccoB - 3 ypoka, st 9-11 kmaccos - 3-4 ypoka.

VY9acTHUKH IIKOJILHOTO JTala OoJIMMIIMaAbl BIPABC BBINMOJJHATE OJUMIIMAAHBIC 3aJaHUs,
paspaboTaHHble JUid OoJjiee CTapLIMX KJIACCOB MO OTHOLIEHHIO K TEM, B KOTOPBIX OHHU MPOXOMST
oOyueHue. B cioyyae mpoxoxaeHHs Ha TMOCIEAYIOLIUE ATalbl OJMMIIMAJbI, JAHHbIE YYACTHUKHU
BBITIIOJIHAKOT OJIMMIIMAJHBIC 3aJdaHUusd, p33pa6OTaHHI>I€ JUIA  KJ1acca, KOTOpBII\/’I OHHN BI)I6paJ'II/I Ha
IIKOJIbHOM 3TalI€ OJUMITHUA/bI.

[locne omyOyiMKOBaHMS NPEIBAPUTEIbHBIX PE3YJIbTATOB MPOBEPKH OJUMIIHAJHBIX padboT
Y4acTHUKM UMEIOT MPaBO O3HAKOMUTHCS CO CBOMMHU paboTaMH, B TOM YHUCIIE COOOIIUTH O CBOEM
HECOTJIaCUM C BBICTaBJICHHbIMU Oautamu. B astom ciyuae Ilpencenarens Kopu IIKOJBHON
OJIMMITHAAbl Ha3HAYACT YJICHA KIOPH IJI IOBTOPHOI'0 paCCMOTPCHUSA pa6OTBI. HpI/I 3TOM OII€HKa II0
paboTe MOXKeT ObITb M3MEHEHA, €CIM 3alpoc Y4YacTHMKa 00 M3MEHEHUU OLEHKU IpHU3HaeTcs
000CHOBAHHBIM.

[Io pesynpTaTaM OJUMIHUAABI CO3JAE€TCA MTOTOBas TaliMLa IO KaKIOW Mapaljieliu.
KonunuectBo moGenureneil n nmpu3epoB IIKOJIbHOrO 3Tana OnuMnuaasl Onpeiensercs, UCX0asd U3
KBOTBI MMOOEIUTENEH U MPU3EPOB, YCTAHOBICHHONW OPraHU3aTOPOM LIKOJIBHOTO ATana OauMIuajb.

OTMGTI/IM, 49TO B K&)I(I[Oﬁ nus3 napanneneﬁ H06€JII/IT€J'I$IMI/I MOTYT CTaTb HCCKOJIBKO YYaCTHUKOB.

HpI/IHI_II/IHBI COCTAaBJICHHSA OJIMMIIMAJHBIX 3a)1aH1/11>i u q)OpMI/IpOBaHI/IH KOMIIJICKTOB

OJIMMITNAaIHBbIX BaI[aHI/Iﬁ JJIs1 IIKOJIBHOI'O 3Talla

3aiaHus MIKOJIBHOTO 3Tana OJIMMIINAbI JOJKHBI YIOBIETBOPATH CIEAYIOIINM TPEOOBAHUSM:

I. 3ajaHuss HE JOJDKHBI HOCUTH XapakTep OOBIYHOW KOHTPOJBHOM paboThl 1O
pa3IMYHBIM pazjenaM IIKOJIbHOM MaTeMaTUKH. bosblias 4acTe 3aJaHUl JIOJKHA
BKJIIOUATh B c€0sl 3JIEMEHTHI (HAy4HOT0) TBOPUECTBA.

2. B 3ananus Henb3s BKIIIOYATH 33Ja4U 10 pa3zesiaM MaTeMaTUKH, HE U3yYEHHBIM XOTs
Obl IO OIHOMY U3 0a30BBIX Y4€OHUKOB 10 MaTeMaTHKe, airedpe U reoMeTpuH B
COOTBETCTBYIOILIEM KJIACCE K MOMEHTY MPOBEACHUS OJIUMITUA]IbI.

3. 3aaHus OJUMIIMAILI JOJDKHBI OBITH PA3IMUYHON CIOKHOCTH JJIsi TOTO, YTOOBI, C
OJIHOH CTOPOHBI, IPEIOCTABUTH MPAKTUYECKU KAXKIAOMY €€ YUaCTHUKY BO3ZMOKHOCTh
BBINIOJIHUTh HamOoJiee MPOCThle M3 HUX, C JAPYrod CTOPOHBI, JOCTHYb OJHOU W3

OCHOBHBIX I1€JI€H OJIMMITHAJIBI - OTIPEIeTICHUST Han00JIee CTI0COOHBIX



VYyactHukoB. JKenaTenbHO, 4TOOBI C IEPBBIM 3aJJaHUEM YCIIEIIHO CIPABJISUIMCH HE
Menee 70% ydJacTHUKOB, cO BTOpbIM - O0K0JO 50%, ¢ Tpetbum -20%-30%, a c
MOCJIETHUMH - JIy4LINE U3 YIACTHUKOB OJIMMITHA/IBI.

B 3agaHus  JO/OKHBI  BKIIIOYATHCS  3aJaud, MMEIOIIME IpUBJIEKATEIbHBIE,
3aroMHuHaromuecs GopMyIupoBKH.

DopMYyIHPOBKH 3a/1a4 JTOJDKHBI ObITh KOPPEKTHBIMHU, YETKUMU U MOHSITHBIMHU JUIS
YYaCTHUKOB. 3aJaHusi HE JOJDKHBI JOMYCKaTh HEOJHO3HAYHOCTH TPAKTOBKU
yCclIOBUM. 3afaHusi HE JOJDKHBI BKJIIOYaThb TEPMUHBI U TOHSATHUS, HE 3HAKOMbIE
yJaluMcs JaHHOW BO3PACTHOM KaTerOpyu.

Bapuant no kaxiaomy Kiaccy JOJDKEH BKIouaTh B cebst 4-6 3anmad. Temartuka
3alaHU JTOJDKHA OBITh Pa3HOOOpa3HOM, MO BO3MOXKHOCTH OXBaTBIBAIOIIEH BCE
pa3zenbl MIKOJIbHOM MaTeMaTuku: apudMerTuky, airedpy, reomerputo. BapuaHTsl
TaK)Ke JI0JDKHBI BKIIIOYATh B Ce0s1 JIOTHYECKHUE 3a/1a4H (B HAYAJIILHOM U CPEHEM 3BEHE
IIKOJIbI), KOMOMHATOpUKy. Tak B BapuaHTbl s 4-6 KJIaccOoB PEKOMEHAYETCs
BKJIIOYATh 3a/la4d 1O apudMeTuke, JIOTUYECKUE 3aJlauM, 3a7ayd [0 HarJsgHON
reOMETPHH, 3aJ]aui, UCII0JIb3YIOLINE MOHATHE YETHOCTH; B 7-8 Kilaccax 100aBIIAIOTCS
3alauM, MCMOJIb3YIOLIUME Uil pelleHus MnpeoOpa3oBaHUs — alreOpanvyecKux
BBIPKEHUH, 33/1a4yl Ha JIeIMMOCTh, T€OMETPUYECKHUE 3a/laul Ha JO0Ka3aTelbCTBO,
KOMOMHaTOpHble 3amaud; B 9-11 mnocnenoBaTenbHO JO0aBISIIOTCS 3aladdl  Ha
CBOMCTBA JIMHEWHBIX W KBaJApPaTHUUHbIX (DYHKUUN, 3aJaud MO TEOpUU 4YHCel,
HEpaBEHCTBa,  33Ja4yd, UCHOJb3YIOIIHE  TPUTOHOMETPHUIO,  CTEPEOMETPUIO,
MaTeMaTU4eCKUM aHaan3, KOMOMHATOPUKY.

3ajaHusl OJIMMIIMAAbI HE NOJDKHBI COCTaBIATHCS HAa OCHOBE OJHOTO MCTOYHHMKA, C
L[EJIbI0 YMEHbILEHUS pUCKA 3HAKOMCTBA OJIHOTO WJIM HECKOJIbKUX €€ YYaCTHUKOB CO
BCEMU 3aJjauaMi, BKJIIOYEHHbBIMH B BapuaHT. JKejaTelbHO HCIOJIb30BaHUE
Pa3IMYHbIX UCTOYHHUKOB, HEU3BECTHBIX y4acTHUKaM OJIMMIMAJIbL, MO0 BKIIOUYEHUE
B BapUaHTHl HOBBIX 3a/1a4.

B 3aganus ansa yuammxcs 4-6 KiaccoB, BIEPBBIE YYAaCTBYIOUIUMX B OJIMMIIMAJAX,
JKeJlaTelbHO BKJIIOYATh 3aJaud, HE TpeOYIolue CIOXKHBIX (MHOTOCTYIEHYATHIX)

MAaTEeMaTHYECKUX PACCYKICHUM.



MCTOIII/IKa OLCHHNBAaHUA BBIITIOJIHCHHWS OJIMMIINAJIHBIX 3a):[aH1/11>i

Jia  enuHOOOpaszusi MpOBEpKH pabOT VYYAaCTHUKOB B Ppa3HbIX IIKOJIAX HEOOXOAMMO
BKJIIOYCHUE B BapUAHTHI 3aJaHUN HE TOJBKO OTBETOB W PEUICHWN 3a/laHWil, HO M KPHUTCPUEB
OIICHUBAHMS PadoT.

Haunmyuamum o6pa3om 3apekoMenioBaja cedsi Ha MaTeMaTUYECKUX OJIMMIHUaAaxX 7-0amibHas
IIKajna, JACHCTBYIOIIas Ha BCEX MAaTEMAaTUYECKMX COPEBHOBAHHUSAX OT HAYaJbHOTO YPOBHS [0
MexnyHapoaqHod maTeMarudecko osmmnuanbl. Kaxnas 3amada OIEHHMBAETCS UEIbIM  YHCIOM
6amnoB ot 0 g0 7. ITOr moaBOIMTCS 10 CyMMe 0auioB, HAOpaHHBIX Y YaCTHUKOM.

OcHOBHBIE IIPHUHIOUIIBI ONCHUBAHUS TPUBCACHEI B Ta6J'II/IIIe.

baJel [IpaBuiIbHOCTH (OIIMOOYHOCTH) pELICHUs

7 [TosiHOE BEpHOE pEIICHHUE.

6-7
BepHoe pemenne. Mimerorcst HeOO0IbIINE HETOUETHI, B IIEJIOM HE BIMSIOIINE HA
pelieHue.

5-6
Perienne conepXUT He3HAYUTENIbHBIE OMHUOKH, MPOOETbl B 000CHOBAHUSAX, HO B
[1€]I0M BEPHO U MOXET CTaTh MOJIHOCTHIO MPABUIIBLHBIM MOCIIE HEOOIBIINX
MCIPABJICHUN WIIH JIOTIOJTHEHHUI.

4 BepHo paccmoTpeH oauH U3 ABYX (060J1ee CI0KHBIN) CYIIECTBEHHBIX CITy4aeB.

2-3 Jloka3aHbl BCIIOMOTATENIbHbBIE YTBEPKICHMSI, IOMOTAIOILIUE B PELICHUH 3a/1a4H.

1
PaccMoTpeHs! OT/IeIbHBIE BAXKHBIC CITydad IPU OTCYTCTBUU PEIICHUs (WA TIPH
OLIMOOYHOM PEILLIECHUN).

0 PenreHne HeBepHOE, IPOABUKEHUS OTCYTCTBYIOT.

0 PerreHne 0TCyTCTBYET.

ITomumo 9TOIr0, B METOJUYCCKHUX PCKOMCHAAUUWAX I10 IMPOBCIACHUIO OJ'II/IMHI/Ia)IBI CICOYyCT
MPOUH(POPMHPOBATH JKIOPH IIKOJIEHOTO ATAIA O TOM, YTO:

a)m000€e MpaBUIIBHOE pelIeHUe olleHuBaeTcsi B 7 0amwioB. Hemonmyctumo cusitre 6aymuioB 3a
TO, 4YTO PCIICHHUE CIUIIKOM JIWMHHOC, HWJIHW 3a TO, YTO PCHICHUC MIKOJIbHHKA OTINYaCTCA OT
MPUBEACHHOTO B METOJAMYECKUX DPa3pabOTKax WIM OT APYTUX PEIIeHUH, U3BECTHBIX KIOPH; MpU
poBepke pabOThl Ba)XKHO BHUKHYTH B JIOTUKY PAacCyXJEHHMH y4yaCTHHKA, OLIEHHWBAETCS CTENEHb €e
IMPaBHUJIBHOCTH U IIOJIHOTBI;

0) onumnuaaHas paboTa He SBIJISIETCS KOHTPOJIbHOM paboTON ydyacTHHKA, TIOATOMY JHOObIe

HCIIpABJICHUA B pa60Te, B TOM YHUCJIC 3aYCPKUBAHUC PAHCC HAITMCAHHOT'O TCKCTA, HC ABJIAIOTCSA



OCHOBAHHEM /ISl CHATHS OAIJIOB; HEJOIYCTUMO CHATHE 0aJuIOB B pabOTE 32 HEAKKYPAaTHOCTh 3aIHCH
pCIHCHI/Iﬁ ITIpH €€ BBITIOJIHCHUU

B) Oayulbl HE BBICTABISIOTCS «3a CTapaHUE YYaCTHHKa», B TOM YHMCJE 3a 3alUCh B paboTe
00JBIIOTO TI0 00BEMY TEKCTa, HE COJIePIKAIIETO MPOABIKEHH B PEIICHUN 331a4H;

F) HO6C)II/ITGJ'I$IMI/I OJIMMIINaAbl B O)IHOﬁ napauiciii MOryT CTaTb HCCKOJIbKO YYaCTHHKOB,
HaOpaBiIue HauOOJIbIIEEe KOJMYECTBO OayioB, MO3TOMY HE CIEQyeT B 00s3aTeIbHOM IMOPSIKE

«Pa3sBOAXTL IO MECTaM» JIYHIINX YYACTHUKOB OJIMMITNA/bI.

Omnucanmne HCO6XOIII/IMOFO MaTCpUAIIBHO-TCXHUYCCKOTO oOecrieueHus JJIA

BBITIOJTHCHUS OJIMMITMAAHBIX SaHaHI/Iﬁ

TupaxxupoBaHue 3aJaHUIl OCYIIECTBISETCS C YYETOM CIEAYIOLIUX IapaMeTPOB: JIMCTHI
Oymaru ¢popmara A4, uepHo-0Oenas nmedats. JlomyckaeTcs BEIMUCHIBAHNE YCIOBUHM 3aJaHU HA JIOCKY.
J11s1 BBITIOSTHEHUS 3a1aHUH OJTUMITHAJIBI KAXKIOMY YIaCTHUKY TpeOyeTcs ucThl popmarta A4.
Pexomenayercs BbIaya OTACIBHBIX JIUCTOB JJIsi YCPHOBHKOB (YEPHOBUKH He NPOBEPSIIOTCH).
Y4acTHUKM UCTIOJB3YIOT CBOM MUChbMEHHBIE IPUHAIIC)KHOCTH: aBTOPYYKA C CHHUMU, (DHUOJICTOBBIMHU
WJTU YEPHBIMU YEePHUIAMH, [IUPKYIIb, TUHEHKA, KapaHIalii. 3anpenieHo UCI0JIb30BaHUE ISl 3aIUCH

penIeHui pydeK ¢ KpaCHbIMU WJIU 3€JI€HBIMU YEPHUIIaAMU.

HepequL CIIPAaBOYHBIX MAaTCPHUAJIOB, CPCACTB CBA3U U BHCKTpOHHO-BBI‘{I/ICJII/ITCJIBHOﬁ

TCXHUKH, PA3PCHICHHBIX K UCIIOJIb30BAHUIO BO BPCM:A IIPOBCACHUA OJIMMITHA/IbI

BrinosiHenue 3aaHuii MaTeMaTHYECKUX OJIMMITNAJ HE MPEAINOoJIaraeT UCIOIb30BaHUE KaKUX-
100 CIPABOYHBIX MATEPUAJIOB, CPEICTB CBSI3U U 3JIEKTPOHHO-BBIYMCIUTEILHON TEXHUKU.

YyacTHUKaM BO BpeMsl MPOBEACHUS OJIMMIIMAJABI 3allpellleH0 HWMETh Ipu cede Iodble
AJIEKTPOHHBIE BBIUMUCIUTEIbHBIE YCTPOUCTBA WIIM CPEJCTBA CBS3U (B TOM YMCJIE U B BBIKIIOYEHHOM

BUJIE), YUEOHUKH, CIIPAaBOYHbIE TOCOOUSL.

Temartuka BaﬂaHI/Iﬁ IKOJIBHOI'O 3Talla OJIMMITHAIbl

Hmxe IMPUBCACHA TCMATHKa OJIMMIINAAHBIX BallaHI/Iﬁ JJI1 pa3HbIX KJIACCOB.
B MPUBCACHHOM CITMCKE TEM JIA I1ap KIIaCCOB HEKOTOPBIC TEMBI MOT'YT OTHOCHUTLECA TOJIBKO K

OoJee crapiieMy U3 HUX (B COOTBETCTBUH C U3YYEHHBIM MaTepUaIoM).



IV-VKIIACCBI

HarypaneHble yncia u HyIb.
Jlenutenu v KpaTHBIE YHCIIA.
Jenenue ¢ ocTaTkoM.
YeTHOCTSD.

TekcToBbIe 3a1a4n.

FCOMGTpI/ILICCKI/Ie (i)I/IprI)I Ha IIJIOCKOCTH, UIBMCPCHUC IT'COMETPUUCCKUX BCIUYMH.

CrneuuajbHble OJIMMIUATHbIE TEMBL.

Yucnossie pedycol. B3pemmBanus, nepenruBaHusl.
Jlornueckue 3amaun. VICTHHHBIC U JTO’KHBIC YTBEPIKICHHUS.
[TocTpoenne nmpuMepoB U KOHTPIPUMEPOB.

Paspe3anns.

VI-VII KIIACCBbI

Ymucna v BbIYUCICHHS.

HarypanbsHble uncna u Hynb. JlecaTuunas cuctemMa CUYMCICHUs.

Apudmernueckue JEHCTBUS € HaTypalbHbIMU uyuciaMu. [lpencraBieHue uucia B
NECATUYHOMN CUCTEME.

Hemutenu m kpatHbeie uyucina. [Ipocteie u cocraBueie uyuciaa. HOK u HOJ. Ilonsarue o
B3aMMHO IIPOCTHIX Ynciaax. Pa3noxkeHne ynucna Ha MpoCTbIe MHOKUTEH.

YeTHOCTb.

Henenwne c ocrarkom. [IpusHaku nenmumoctn Ha 2, 3, 5, 6, 9.

OO6sikHOBEHHBIE 1poOu. CpaBHEHME ApoOei. ApudMeTHIECKUE NeHCTBUS ¢ OOBIKHOBEHHBIMHU
TPOOSMH.

JlecsiTuuHble TpOOH.

OtHowenus. [Iponopuuu. OcCHOBHOE CBONCTBO MPOIOPLIUH.

[Ipsimas 1 oOpaTHas HPONOPLUUOHATILHOCTD BeTU4KH. [IporieHThI.

[TonoxwurenpHble U oTpULaTeNbHbIE Yynciaa. Moayns yncia. CpaBHEHHE MOJIO0KHUTEIbHBIX U
OTpULIATENIbHBIX YHCeNl. ApUQMETHUECKHEe NEHCTBUS C IOJOXKUTEIbHBIMU W OTPULATEIBbHBIMU
qucllaMi, CBOMCTBA apU(PMETHUECKUX IEHCTBUH.

Llenbie uncna. PannonanbHbIe YKca.



YpaBHeHusl.

VYpaBHeHHe ¢ 01HOM niepeMeHHOW. KopHu ypaBHeHus. JIMHENHOE ypaBHEHHE.
DyHKIUMN.

Oynkuus. ['padpux pynkuuu. Oynkuuu: y = kx, y = kx+ b.

TekcToBbI€ 3a1a4, CBOJAIINECS K PEIICHUIO YPABHEHUM.

IIpeacrasieHne 0 HAYaIbHBIX MOHATHAX F€OMETPHH, T€OMETPUYECKHUX (purypax.
PaBencTBO Quryp.

OTtpe3ok. [InrHa oTpe3ka u ee CBoMCTBa. PaccTosiHue MeX Iy TOUKaMHU.

VYron. Buas! yrinos. CmexHbIe U BEpTUKAIIbHBIE YIJIbl U CBOMCTBA.

[Iepecekaromuecs u napajuienabHble nNpsAMble. [lepnenuKynspHblie npsMbIe.

TpeyronabHUK U ero 31neMeHThI. [Ipu3Haku paBeHCTBa TpeyroJbHUKOB. CymMMa yriioB
TPEYroJbHUKA.

[IpeacraBnenue o mwiomammu GUrypsl.

CnenmnajibHble 0JIMMIIUA/IHbIE TEMBI.

UYucnoseie peOychl. B3pemmBanus.

Jlornyeckue 3agauu. MicTUHHBIE U JIOKHBIE YTBEPKACHHUS.
«Or1eHka + nmpumep».

[TocTpoenue npuMepoB U KOHTPIPUMEPOB.

WNHuBapuaHT.

[Tpuniun Jupuxiie.

Pazpesanus.

Packpackn.

Urpsl.

VIII-IX KJIACCBI

Yucaa v BbIYMCIEHUS.

Harypanbsublie yncna u Hynb. JlecaTuunas cucrema cuuciaeHus. ApudMeTHndecKue TeHCTBHS
C HaTypaJibHbIMHU uncliaMU. [IpeacTaBienne yncia B AECAITUYHON CUCTEME

Jenurenn u kpaTHble yuciaa. [IpocTeie W cocTaBHbIE uyMcia. B3auMHO HpOCThIE 4YHCIA.
Paznoxenue uncia Ha mpocThie MHOKUTENU. UeTHOCTD. [lenenue ¢ octatkom. [Ipusnaku nenmmoctu

Ha 2%, 3,5 6,9, 11.
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CaoiicTBa (haktopuana. CBONCTBA MPOCTHIX JICTUTENICH YHCIIa U €r0 CTEIEHEH.

OO6b1kHOBEHHBIE Apodu. CpaBHEHHE IpoOeil. ApudmeTnueckre 1eHCTBUS C OOBIKHOBEHHBIMU
TPOOSMH.

JlecsiTuuHbie TpOOH.

Otnomenusi. [Ipomopuun. OcHOBHOE cBoMcTBO mpomnopumu. Ilpsimas u oOpaTHas
MIPOMOPLUOHAIBHOCTH BeJIMYUH. [Ipo1ieHTHI.

[TonoxurenpHble U OTpULIATENbHBIE YKcia. Moaynb yucna. CpaBHEHUE MOJI0KUTEIbHBIX U
OTpULATENIbHBIX YHUCeNl. ApUQMETHYECKHEe IEHCTBUS C MOJIOKUTEIbHBIMU WU OTPULIATEIbHBIMU
YucllaMi, CBOMCTBA apU(PMETHUECKUX IEHCTBUH.

Hensie uncna. Panmonansueie uncna. [lorstue 06 uppannonansHoM uucie. M3o0paxkenne
4yyCceNl TOYKAMHU Ha KOOPAMHATHOW MPSAMOM.

YucnoBble HEpaBeHCTBA U UX cBoMcTBA. Onepaluyu ¢ YUCIOBBIMU HEPABEHCTBAMM.

KBagparHblii KOpEHB.

Bripa:xkeHuss 1 uX Npeodpa3oBaHuUs.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM U €€ CBOHcTBAa. MHorowieHsl. Popmysbl
COKpAILIEHHOT0 YMHOXEHUS. Pa3ioxkeHrne MHOTOUIEHOB Ha MHOXKUTENU. Teopema besy.

KBagpatHplii TpexuiieH: BBIACICHUE KBaapaTa IBYWICHA, Pa3I0KEHIUE HA MHOKUTEIH.

Apudmernueckas v reoMeTprUIecKas porpeccuu.

YpaBHeHUsS U HEPABEHCTBA.

VYpaBHeHue ¢ onHol nepeMmeHHol. KopHu ypaBHenus. JIuHeliHoe ypaBHeHue. KBagpatHoe
ypaBHeHue. PopMylia KOpHEH KBaJpaTHOro ypaBHeHudA. Teopema Buera. Pemenne panroHanbHbIX
YPaBHEHUM.

VYpaBHenue c aByms nepemMeHHbIMU. CucTema ypaBHEHHU. PerieHue cucTeMBl JBYX
JIMHEWHBIX YPABHEHUN C IBYMS IIEpEMEHHBIMU. Penienne npocTelmmx HeIMHEUHBIX CUCTEM.

I'padmueckas nuHTEpHIpETALINS PEIICHNS CUCTEM YPAaBHEHUH C ABYMS IEPEMEHHBIMU.

HepagencrBa. JIuHeliHbIe HEpABEHCTBA C OJHOM IEPEMEHHON U uX cucremsl. HepaBeHcTBa
BTOpPOM CTENEHU ¢ OAHOU nepeMeHHoi. HepaBeHCcTBa O CpeTHUX.

TekcToBbIe 3a1a4n, CBOASAIIMECS K PEIICHUIO YPABHEHUM, HEPABEHCTB, CUCTEM YPAaBHEHMI.

DyHKIUMN.

[IpssMoyronpHas cucreMa KOOPAUHAT HA INIOCKOCTH.

Oynkuus. Ob6nacth omnpezneneHuss U obnacth 3HaueHUM QyHkouu. ['paduk GyHKUMH.
Bo3spacranue QpyHKiuu, COXpaHeHHE 3HaKa Ha IPOMEXKYTKE.

Oyukimn: y =kx, y =kx+ b,y =k/x, y=x",y=x,y =ax + bx + ¢, y = [x|.
y
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[IpeobpazoBanue rpadukoB Gpynkumii. CBOKWCTBAa KBaApaTHOTO TpexwieHa. [ eomeTpuueckue

CBOMCTBaA rpaduka KBaJIpaTUyHON QyHKIUU.

Ilnannmerpus.

TpeyronbHuk u ero snemeHThl. [Ilpu3Haku paBeHcTBa TpeyrosibHHKOB. CymMma yrios
TPEYroJbHUKA.

[Tono6ue TpeyronpauKoB. [Ipu3Haku mogo0us TPEYTrOJIbHUKOB.

HepaBeHcTBO TpeyroyibHUKA.

CpenHsist TUHUS TPEYroJIbHUKA U €€ CBOMCTBA.

CooTHOIIEHHS MEX1y CTOPOHAMU U yriiaMH TpeyrojbHuka. CBONCTBA paBHOOEIPEHHOTO U
PaBHOCTOPOHHETO TpeyrojbHUKOB. [IpsiMoyronbHbiii TpeyroabHuk. Teopema Iludaropa. Pemenune
MIPSIMOYT'OJIBHBIX TPEYTOJIbHUKOB.

YerbipexyronbHuku. [lapamienorpamm, ero csoiictBa u npusHaku. [IpsMoyroiabHuk, pomo,
kBagpar M ux cBoicrtBa. Tpamenus. CpenHss JAMHMA Tpameuud U ee cBoicTBa. [lmomanu
YETBIPEXYTOJIbHUKOB.

[TonsiTue 0 cumMmmeTpum.

OxpyxHocTb U Kpyr. KacaTenbHas K OKpY)KHOCTM U ee cBoiicTBa. lLleHTpanpHble U
BNHCaHHbIE yIibl. OKpPYKHOCTb, ONMCAaHHAs OKOJO TpeyrojibHUKa. OKpYKHOCTb, BIHMCAHHAs B
TPEYrOJbHUK.

VYo Mex Iy KacaTellbHOU U Xop1oil. [IponopruroHanbHbele OTPE3KU B OKPYKHOCTH.

3asayy Ha MOCTPOCHHUE C TOMOUIBIO HUPKYJIS U JIMHEHKH.

Bexrop. Yron mexny Bekropamu. Koopauaatel BekTopa. CiioKeHHE BEKTOPOB. Y MHOKCHUE

BCKTOpa Ha 4YUCJIO. CKaJ'IHpHOG IMPON3BCACHUC BCKTOPOB.

CnenmnajnbHble 0JIMMIIUA/IHbIE TeMBbI.

Jlornueckue 3agaun. MIcTUHHBIE U JIOKHBIE YTBEPKACHUS.
«OrteHka + nmpumep.

[TocTpoenue npuMepoB ¥ KOHTPIPUMEPOB.

[Tpuniun Jupuxie.

Pazpesanus.

Packpacku.

Urpsl.

WNuBapuanr.

DneMeHTbl KOMOMHATOPUKH.

JlrodaHTOBB ypaBHEHUS (YpaBHEHUS B LENbIX YHCIIAX).
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X-XI KITACCBI

Yucsa v BbIYHCTCHUS.

Hemumocts. IIpocThie u cocTaBHbIE uMcia. Pa3nokeHue yuciaa Ha MPOCTbIE MHOXKHUTEIU.
Yerrocts. Jlenenue ¢ ocratkoM. [Ipusnaku genumoctd Ha 2, 3, 5%, 6, 9, 11. CoiicTBa ¢axkropuaa.
CBoiicTBa MPOCTHIX JIEIUTENEH Yncia U ero creneneid. B3aumuo npocteie ymncia

Lenbie yncna. Paimonansueie yncna. MppanuonansHble yncna. Yucio orc.

BoipaxeHnus u ux npeodpazoBaHus.

MHuorounensl. @OpMynbl COKpPAlIEHHOTO YMHOXEHHs. Pa3nokeHne MHOIO4YJIEHOB Ha
MHOxuUTENM. Teopema besy.

Apudmernueckas v reoMeTpruecKas porpeccuu.

KopeHs n-i ctenenu u ero cBoiictBa. CBOICTBA CTENEHU C PallMOHAIBHBIM [10KA3aTEIIEM.

Tpuronomerpus.
OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA. DPOPMYJIbI IPUBEACHHUS.
[IpeoOpazoBanusi TPUTOHOMETPUUECKHX BbIpakeHU. (CBOWCTBA TPUTOHOMETPUUYECKUX

(GYHKIMI: OrpaHUYEHHOCTh, IEPUOAUYHOCTb.

YpaBHeHUs] U HEPABEHCTBA.

VYpaBHeHus ¢ 0HOM nepeMenHor. KBaaparHele ypaBHeHus. Teopema Buera.

Wppauunonansubie ypaBHeHus. Iloka3atenbHble U jorapudMuyeckue ypaBHEHUS, HX
cucTeMbl. TpUrOHOMETpUYECKHE YPABHEHUS.

HepaBenctBa ¢ onHOM mnepeMeHHOW. PemieHne HEpaBEeHCTB METOJOM HWHTEPBAJIOB.
[TokazarenbHble U JorapupMuIecKue HepaBEHCTBA.

VYpaBHEHHs U HEPABEHCTBA, COACPIKALIME IEPEMEHHYIO IO 3HaKOM Monyns. [Ipocreimme
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMHU.

HepaBencTBa BTOpO# cTENEHU C OJHOM nepeMmeHHol. HepaBeHcTBa 0 cpeiHUX.

Cucrembl ypaBHEHUH.

TekcToBbIe 3a1a4n, CBOJAIIMECS K PEIICHUIO YPABHEHUM, HEPABEHCTB, CUCTEM YPAaBHEHUM.

DyHKIUMN.
YucnoBele QyHKIIMU U UX CBOMCTBA: IEPUOJIUYHOCTD, YETHOCTh U HEUETHOCTb, IKCTPEMYMBI,

HauOoIbIIee U HAaNMEHBIIIEE SHAYCHUA, ITIPOMCIKYTKH 3HAKOIIOCTOSIHCTBA,
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orpanuueHHOCTh. [loHsiTie 00 oOpatHoll ¢yHkuuu. CBONCTBO TrpaUKOB B3aHMMHO OOpaTHBIX
GyHKIMH.

TpuroHomerpuueckue (QYHKUMM YUCIOBOTO AapryMeHTa: CHHYC, KOCHHYC, TaHIEHC,
KoTaHreHc. CBOMCTBA U rpaQKu TPUTOHOMETPUUYECKUX (HYHKIUH.

[TokazarenbHas GpyHKLMS, ee CBOMCTBA U rpaduk. Jlorapupmudeckas pyHKIMs, €€ CBONCTBA
u rpa¢uk. CrenenHas QyHKIMS, €€ CBOMCTBA U rpaduK.

[IponsBoHas, €€ TEOMETPUYECKUN U MEXaHUYECKUI CMBICIL.

[IpumeHeHure NMpPOU3BOJHON K HCCIEAOBAaHUIO (PYHKIUH, HAXOXKICHUIO MX HAUOOJBIIUX U
HAaUMEHBIIMX 3HAYEHUW U mocTpoeHuto rpapukoB. [locTtpoenue u mnpeobpazoBaHue rpapukoB
GyHKIMH.

KacarenpHas u ee cBOMCTBa.

IlimanuMeTpus U cTepeoMeTpus.

Ilnanumempus.

[Ipu3naku paBeHcTBa TpeyrosibHUKOB. [Ipu3Haku monoOusi TpeyronbHUKOB. HepaBeHCTBO
TpeyroibpHuKa. [lmomane TpeyronbHuKa.

MHuoroyronsHukH. [IpaBuiibHbIE MHOTOYTOJIBHAKH.

OxpyxHocTb. KacaTenbHas K OKpY>KHOCTH U ee cBoICcTBa. LleHTpanbHble U BIIMCAHHBIE YIJIbI.
OKpyXHOCTb, OIIMCAHHAsI OKOJIO TPEYroJibHUKA. OKPYKHOCTb, BIMCAHHAS B TPEYTOJIbHUK.

VYo Mex Iy KacateslbHOU U Xoproil. [IponopruronanbHble OTPE3KU B OKPYKHOCTH.

Bekrtop. CBoiicTBa BEKTOPOB.

Cmepeomempusi.

B3anMHOe pacnoiokeHue npsMbIX B IPOCTPAHCTBE.

CpoiicTBa NapayuIeIbHOCTU U NEPIEHANKYISIPHOCTH HPSAMBIX.

B3anMHoOe pacnonoxenne npsamou 1 miockocTu. [leprneHuKyIsp 1 HAKIIOHHAS K IJIOCKOCTH.
CpoiicTBa mapauieIbHOCTH U MNEPHEHIUKYISIPHOCTH HPSMBIX U IJIockocTed. Teopema o Tpex
MEPIEHIUKYIISIPaAX.

B3anmuoe  pacnonoxkeHue — AByX — IUIockocTedl.  CBOWMCTBAa  MapayuieIbHOCTH U
MEPIEHIUKYISIPHOCTH TUIOCKOCTEH. YTOJI MEXAY HNPSAMBIMU. YTOJ MEXIY NPSIMOU U IIJIOCKOCTBIO.
JIByrpaHHBI U1 MHOTOT'PAaHHBIN yIiibl. JIMHEHHBIN yroJl IBYTpaHHOTIO yria.

[Tapannenenunen. Ilupamuna. [Tpusma.

JlexapTOBBI KOOPAMHATEI B IPOCTPAHCTBE. PaccTossHUE MEX Ty TOUKaMU.

BexTop B mpocTpaHCTBE.
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CnenmnajibHble 0JIMMIIUAIHbIE TeMbI.
«O1eHka + nmpumep».

[TocTpoenue npumMepoB U KOHTPIPUMEPOB.
[Tpuniun dupuxiie.

Packpacku.

Urpsl.

Meron maTeMaTU4eCKON MHIYKIIUH.
I'eomerpuueckue cBoiicTBa rpaKoB (QYHKIIMA.
DneMeHTbl KOMOMHATOPUKH.

JlrodaHTOBBI ypaBHEHU (ypaBHEHUS B LENbIX YHCIIAX).

Tumnossie 3alaHuA IIKOJIBHOT'O OTalla OJIMMITNAaAbl

Hmxe IMPUBCACHBI IIPUMEPBI TUITOBBIX 3aJ4a4 IIKOJbHOI'O 3TaIlla OJIMMIIMAaJbl C YKa3aHUEM

IIPUMEPHOH CI0KHOCTH [Vl COOTBETCTBYIOLIETO Kilacca. 3aJaHusl pa30UThI 10 OCHOBHBIM TEMaM.

Apu¢meTnka, YucJI0Bble pedychl

(4-5 kaacc, cpeanssi). BoccranoBute mpuMep Ha CI0KEHHE, T11e MU PHI ClIaraeMbIX 3aMEHECHBI
3BE3IOUKAMHU: ** + ** + **=206,

OTtBet. 99+99+98=296.

(4-6 xaacc, aerkas). Haiiqure pemenue uncinoBoro pedyca 4A4A4-4A4-A=B.OauHakoBbIM
OyKBaM COOTBETCTBYIOT OJINHAKOBbIE [IU(PBI, Pa3HBIM - pa3HbIE.

OtBer. 111-11-1=99.

(5-6 kanacc, cpeanss). PaccraBbre ckoOku B BeipaxkeHuu 1 : 2 : 3 : 4 : 5 =30 Tak, 4TOOBI

IMOJIYYHJIOCh BEPHOC PaBCHCTBO.

Otger. 1:(2:3:4:5)=30.

(7-8 kanacc, erkas). PaccraBpTe CKOOKM B JIEBOM YacTH BhIpakeHus 2 : 3 : 4 : 5 : 6 =5 Tax,

YTOOBI TIOJYYHUIIOCH BEPHOE PABEHCTBO.

OtBer. (2:3):((4:5):6)=5.

(7-8 kaacce, caoxknas). Cxosbko pemienuit umeet pedyc ABBBxC+ AC= CBAC?
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OnuHakoBBIM OyKBaM COOTBETCTBYIOT OJMHAKOBBIE ITU(PBI, pa3HBIM - pa3HBIC.
OTger. 8 pemieHui.

Pemenne. 3ametum, uto unudpsl Au C- HeHyneBble. BeiuteM 13 000X yactell paBeHCTBA
AC. Tlonyuum ABBBx C= CB00. Ilockonbky nepBas mudpa uncina CBOOpaBua C, 3TO BO3MOXKHO
TOJIBKO B ciydae, Korzaa A= 1. [Tomyuum
1BBBx C=C000 + BBBx C= CB00 =C000 + B00, otkyna BBBx C=B00 . OT0 BO3MO>KHO TOJIbKO IIpH
B= 0. Urak, A= I nu B= (. llonctaBum 3tu 3HaueHnus B yciuosue: 1000 x C + 1C= COIC. D10
paBeHCTBO BbINONHAETCS MpH JI00bIX C. OfHAaKO pa3HbIM OyKBaM COOTBETCTBYIOT pa3Hble HU(PHI,

nosromy C* 0 u C* 1. Ocranock 8 BoamoxxHocTel 1151 C. 3HauuT, peOyc UMeeT 8 pelieHui.

(8 xkaacc, cpennsist). Yucno, coctosimee u3 Nuudp 8 (apyrux uudp B 4UCIIC HET), YMHOKHUIN
Ha yucino 8. [lonyuennoe mpousBeneHue numeet cymmy nudp, pasayto 1200. Haiigure N.

OtBer. 1191.

Pemenue. [lepeMHOXUB uncia B CTOJIOUK, moryduM pesyabtar: 7111.. .11104. B atom uuncie

N-2 eqununel. A cymma ero mudp pasaa 7 + (N- 2) + 4 = 1200, otkyaa N=1191.

(8 knacce, cpennss). Haiiaure kakoe-HuOyAb HaTypajabHOE YUCIIO, TpOoU3BeAcHUE LUpp

KoToporo Ha 50 60bIIe CYMMBI €ro udp.
Otser. Hanpumep, 9811111.

Pa3pe3anus

(4-6 kanacc, cpeanss). PazpexpTe yroa 8 X 8 Ha yrojaku u3 Tpex KIeTok (cM. puc. 1).

Puc. 1

Pemenue. O1HO M3 BO3MOXKHBIX PEIICHUN MTOKa3aHO HA puUC. 2.
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Puc. 2

(7-8 knacc, cpeanss). PazpexpTe KBagpar 3x3 Ha JBE 4aCcTH U KBaapat 4x4 Ha JIBE 4aCTH Tak,
4TOOBI U3 IMOJIYYCHHBIX YCTBIPEX KYCKOB MOKHO OBLI0 CJIOKHUTh KBajgpar.

Pemenue. /[Ba BO3MOXXHBIX BapraHTa MOKa3aHbI Ha pUC. 3.

Puc. 3

TekcToBbIE 322491

(4-5 kaacce, gerkas). Ha nucre Oymaru HapucoBaHbl KBajpaT M IpsiMOyrosibHUK. KBanpar
uMeeT miommanb 25 cMm . OgHa U3 CTOPOH MPSMOYTOJIbHUKA Ha 1 cM O0JIbIIe CTOPOHBI KBajpara, a
Jpyrasi CTOpOHa Ha 2 CM MEHbIIe CTOPOHBI KBaapara. Haliaure mioniaas 3T0ro npsMoyroibHUKA.

OTtBer. 18 cMm .

(6-7 knacc, cpeansin). [lets ckazan, yTo y Hero 6paTheB U CecTep MOPOBHY, a Maia ckaszana,
YTO y Hee OpaTheB B TPH pasa Oouibie, ueM cectep. CKoJIbKO JeTeil B ceMbe, ecinn Mama u [lers -
Opart u cectpa?

OrtBert. 5 neteii (3 Opara u 2 cecTpbl).

Pewmenne. Ilycts cectep B cembe X. Toraa uz orsera [letu cnenyert, uto OparbeB B cembe X+1.

Teneps u3 oTBeTa Mamu noinydyaem ypaBHeHue x+1=3(x-1), otkyna x=2.
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(5-7 kaace, cpennsis). Y Kapmncona B mkady crtosaT 5 0aHOK MajqWHOBOTO, 8 OaHOK
3eMJISTHUYHOTO, 10 GaHOK BUITHEBOTO ¥ 25 OaHOK KITYOHUYHOTO BapeHbs. MoxkeT u KapiicoH checTh
BCE BapeHbE, €CIM KaXKIbIH JIEHb OH XOYeT ChelaTh 2 OaHKH BapeHbs, IPU 3TOM 00s3aTeIbHO U3
pa3HbBIX SATO1?

OtBet. He moxer.

Pemenne. Kaxyro 6anky ki1yOHUYHOTO BapeHbsi KapiicoH chenaer BMecTe ¢ Kakoi-1o u3 5 +
8 + 10 = 23 GaHOK ApPyroro BapeHbs. 3HAUYUT, OH CHECT HE OoJsiee 23 GaHOK KIIYyOHHYHOTO BapEHBS U

BCC BAPCHBC CHECTh HE CMOXKCT.

(5-7 kaace, cpennsisi). B smquke 25 kr reo3aei. Kak ¢ momoIbo yaleyHbIX BECOB U OJTHOM
rupu B 1 Kr 3a 1Ba B3BEIIMBaHUA OTMEPUTH 19 Kr reo3aeit?

Pemenue. [Ipy nepBoM B3BEIIMBAaHWU B OJIHY M3 YallleK BECOB KJIAJEM TMPIO U BCE I'BO3JHU
packiapIBaeM IO YalllkaM TakK, 4ToObl yCTaHOBWIOCH paBHOBecue. [lomyunm 13 u 12 kr reo3zaeil.
[lepByro KyuKy OTKJIa/IbIBa€M, a OCTAJIbHBIE FBO3/IM JI€JIUM IOI0JaM, B3BeluBas 0e3 rupu: 12=6+6.

[Tonyunnu uckomMoe KOJIM4YecTBO rBo3zaei: 19=13+6.

(5-7 kaacce, cpeanss). Ha npsamoit yepe3 paBHbIe IPOMEKYTKH MOCTABUIIM CTO TOYEK, U OHU
3aHSUIM OTPE30K JUIMHBI @. 3aTeM Ha MPSAMON yepe3 Takue )K€ MPOMEKYTKH MOCTAaBUIIHN JIECATh ThICSIY

TOYEK, ¥ OHM 3aHSJIU OTPE30K AIuHBI b. Bo ckonbko pa3 bOosbmie a?
OtBet. B 101 pas.

Pemenne. O603HauuM JUIMHY IpoMexyTKa 3a X. CTO TOuek JeNnaT OTpe30K JJIUHBL a Ha 99
npoMexxyTkoB, a 10000 Touek nenst orpe3ok amuHbl bHa 9999 mpomexytkoB. [loatomy a=99%x,

b=9999x u b=101a.

(6-7 kuaace, cpeanss). K HOBorogHemy npasjHMKY IIKOJIA MOKYIAET KaXJAOMY YYEHHKY IO
[IOKOJIAJIKE. M3BECTHO, YTO €CJIM MOKYINAaTh MIOKOJIa] B YIIakoBKax 1o 20 MIOKOJIAI0OK B KaXKJIOH, TO
MOHAJO0UTCS Ha 5 yMakoBOK OOJBIIE, YeM YMakOBOK MO 24 mokoJyiagku. CKOJBKO yYYEHUKOB B

mKoJie?
OtBert. 600.

(7-8 kaacce, cpeanss). Tpu yaennka A, Bu CydactBoBanu B O6ere Ha 100 M. Korma Anmpuberxan
Ha QuHum, BOsuT mo3aau Hero Ha 10 M, Takke, korga Bounumuposain, CObut mo3aau Hero Ha 10 M.
Ha ckonbko meTpoB Ha ¢unuine Aonepeaun C?

Otger. Ha 19 meTpos.
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Pemenue. Cxopocts Beocrasiset 0,9 ot ckopoctu 4, a ckopocTh Ccoctasisiet 0,9 ot

ckopoctu B, T.e. 0,81 ot ckopoctu 4.

(7-8 kanacc, cpegnsisi). Onpenenure, 4eMy paBeH yroJl MeK/y 4aCOBOM U MUHYTHO CTpelKaMu

yacoB B 23 yaca 45 MUHYT.
OTtBert. 82,5°.

Pemenune. Yroi MexXay MUHYTHOM cTpenkoil u «12» paseH 90°, a Mexxay 4acoBOH U «12»
Yy yT

1 [e]
paBeH 4eTBEPTH OT yriia mexay «11» u «12», T.€. paBeH 4 316;) 7,5°.

(8-9 kaacc, cpennsis). [loe3n, ABUrasch ¢ NOCTOSTHHOM CKOPOCTHhIO, K 17.00 mpoexan B 1,25
paza Oonpimwmii myTh, 4eM K 16.00. Korna noess Beiexain?

OtBet. B 12.00.

Pemenue. 3a 1 gac ot 16.00 go 17.00 moe3n nmpoexan 0,25 mytu ¢ momeHTa Bbie3aa 10 16.00.

3HauuT, oH exai 4 gaca u Beiexan B 12.00.

(7-8 kaace, cpennsis). J[Ba aBToMOOUIIS, HAXOAALIMECS HA PACCTOSIHUM SKM JIpyT OT Apyra,
JBUXKYTCSI HaBCTpeuy Apyr apyry. CKOpocTh epBOr0 aBTOMOOMIISI V;KM/4, BTOPOTO - V,kM/4. Yepes
KaKoe BpeMsi OHM CHOBA OKaXXYTCsl Ha PACCTOSIHUHM SKM JIpYT OT Jpyra?

OTtBer. 23—.\/
1+ 2

S
Pemenune. ABTOMOOUIIN BCTPETATCS depe3 4. [IoaTomMy "epe3 Takoe ke BpeMsi Iocyie

V142

MOMEHTa BCTPEYH PACCTOSIHUE MEXK/Ly HUMU CHOBA CTaHET PaBHO S.

(7-8 kaacc, cpeansisi). B 1Ba knocka nmoctynui ToBap Mo OJMHAKOBOM LieHe. Uepes Henemnto B
MepBOM KHOCKE BCE IIeHbI ObuTH CHIDKEHBI Ha 10%, a emie uepes Hepenmto - moauatel Ha 20%. Bo
BTOPOM KHOCKE 4epe3 JIB€ HeJenu LeHbl Obuth yBenuueHbl Ha 10%. B kakom kuocke uepes JiBe
HEZIeNU ToCiIe MOCTYIUICHHS TOBapa LIeHbl HIKe?

Otger. B nnepBom KHOCKe.

Pemenne. Ecnu X - HayanpHas 1ieHa TOBapa, TO €ro KOHEYHAas 11eHa B IEPBOM KHOCKE -

90 120 * 110
——  1,08x, aB0OBTOPOM _ . ______

100 100 7100
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(6-7 knacce, cioxkHasi). Y BECOB CIBUHYTa CTpEJIKa, TO €CTh OHU BCErJa MOKAa3bIBAIOT HA
(bUKCUpOBAaHHOE YHCIIO TPaMMOB OoJibllie (MM MEHBINE) YyeM HUCTHHHBIM Bec. Korma Ha Bech
TTOJIOXKUJIU JIbIHIO, BeChl moka3anu 3 kr. Korja Ha Bechl moJioxmim apOy3, Bechl okasanu 5 kr. Korma
B3BECHJIU U ap0y3, U JBIHIO, BECHI TOKa3aH 7 Kr. CKOJIBKO KT IOKaXYyT BECHI, €CJTM Ha HUX ITOCTAaBHUTh
TUPIO B 2 KI?

OrtBert. 3 kr.

Pemenne. Ha cymmy 3 + 5 = 8 KT CABUT CTPEJIKH BIMSET ABAXK/IbI, @ HA BEC 7 KT - TOJIBKO OJIMH
pas. [losTomy caBur crpenku paBeH 8§ - 7 = 1 kr. CrieqoBaTeabHO, MPABWIBHBINA BEC Ha | KT MEHBIIIE,

YEM ITOKa3bIBarOT BECHI. 3Ha‘~II/IT, €CJIM Ha BEChbI ITOCTaBUTHL TUPIO B 2 KT, TO OHU IMOKAXYT 3 K.

(9-11 kuacc, cpenusisi). Ilo kpyroBod mopore BeIoApOMa €AYyT JIBa BEJIOCHIEAUCTA C
HCU3MCHHBIMH CKOPOCTAMHU. Korz[a OHHM CAYT B IIPOTUBOIIOJIOKCHHBIX HANpPaBJICHUAX, TO
BCTPCYAIOTCA KaXKbIC 10 CCKYH, KOTrJa X€ OHM €AyT B OAHOM HAIIpaBJICHUH, TO OAWH HACTHUIacT
apyroro kaxaplie 170 cexyna. KakoBa cKOpOCTh Ka)KJOTO BEJOCHUIIECIMCTA, €CIU JJINHA KPYroBOM
noporu 170 meTpoB?

OrtBet. 9 M/cu 8 m/c.

Pemenue. [1ycTh CKOpOCTH BEIOCUIIEIMCTOB paBHBI X M/c 1y M/c (X >)). Torma 10(x +y) =170

u 170(x - y) = 170. Otcrona Haxoqum X = 9 m/c u y = 8 M/c.

Jlornueckue 3agaumn

(6-7 kaacc, ciaoxknasi). Ha octpoBe XMBYT pbllapu, KOTOpBIE BCErJa TOBOPAT IMPaBay U
JDKENbl, KOTOphIe Bceraa JIryT. Berpernnuce Tpu octposutsnuHa: [lers, Bacsa u Tona. Ilets ckaszan:
"MBpI Bece kel Baca Ha aTo emy otBeTii: "Her, Tonbko Th1". MoskeT iu Tosist ObITh JKELOM?

Orser. He moxer.

Pemenne. Ecnu Tounst ke, To u Bacst mxen. Ho Toraa [lers He MoXkeT ObITh HU JDKELIOM (Tak
KaK OH Torja Obl cKa3aJ IpaB.y), HU phlllapeM (Tak Kak OH Torjaa Obl corai). 3HauuT, Tosst He MOKeT

OBITH JIKEIIOM.

(5-6 kaacce, cpeanss). K Bace npunuin ero ogHoknaccHuku. Mares Bacu cripocuna y Hero,
CKOJIBKO IIpUILIO roctell. Bacs otBernn: «bosblie mecTu», a CTOABLIAs PAJIOM CECTPEHKA CKazaja:

«bonpuie naru». Ckobko ObLIIO TOCTEH, €CIM U3BECTHO, YTO OJIMH OTBET BEPHBIN, a IpYroi HeT?

Ortser. 6.
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Pemenue. /Jomyctum, 4To rocTeil 1elCTBUTENBHO O0MbINe mecTy. Toraa mpassl 1 Bacs, u ero
CECTpa, a 3TO MPOTUBOPEUUT YCIOBUIO 33/1a4M. 3HAYHT, TOCTEH He Oosiblie mectH, u Bacs nenpas. Ho
TOT/Ia JIOJDKHA OBITH IMMpaBa CecTpa, MHAUY€ CHOBA HAPYIIUTCS YCIOBHME 3aJadd. 3HAYMT, TOCTEH

6osbie nsaTi. Ho ecnu ux 607bIme msaTH ¥ He 0O0JIbIIE MIEeCTH, TO UX POBHO IIECTh.

(6-7 xaace, ciaoxaasn). OIMHHAAUATH IECTUKIACCHUKOB BCTAJIM B Kpyr. OHU IOTOBOPUIIHCS,
4TO HEKOTOPBIC M3 HUX BCEraa roBopidaT mpaBay, a BCC APYruc - BCEraa JII'yT. Ka)KI[OMy U3 HUX
pa3jaiy Mo JBe KapTOUYKW, M KaXKJblM cka3al: «Y MEHs KapTOuku ojaHOTo IBeTa». llocie atoro
KaX/Ibplil nepenas 00e CBOM KapTOUKU CBOEMY cOCeAy crpaBa. MOTIJM JIM OHU BCE IIOCIE ITOrO

CKazaTh: «Y MEHS Tenepb KapTOUKH Pa3HBIX I[BETOBY»?
OtBet. He Moruu.

PaccmoTpuM IBYX MIECTHUKIIACCHUKOB, CTOSIIHMX PsiaoM. [Ipo KapTOukH, KOTOPBIE MPaBhIN U3
Hux (I1) momyuwmn ot nesoro (JI), oHu manu pa3Hbie OTBETHI. 3HAYUT, OJIMH U3 HUX TOBOPUT MPaBIy, a
npyrou - mxeT. [lycts cienyrommii mo kpyry 3a Il - mecruknaccauk K. Torna B mape I1 - K takxke
OJIMH TOBOPHUT TpaBay, a Apyrou - joker. M tak manee. 3HAYUT, TOBOPAIIWE MPABAYy U JIOXKD -

yepenyrorcs. [1o3Tomy ux 10J15kHO OBITH YETHOE KOJIUYECTBO.

(9-11 kaacc, cpeanss). B memke nexat 26 cuHuX U KpacHbIX mapoB. Cpeau mo0b1x 18 mapos
€CTb XOTSI Obl OJIMH CUHUH, a cpeau JoObX 10 mapoB ecTh XOTSA Obl 0AMH KpacHbI. CKOJBKO
KpacHBIX 1I1apOB B MelIKe?

Ortser. 17.

Pemenue. Tak kak u3 18 mapoB HanaeTCst XOTs ObI OJTUH CHHUH, TO KPacHBIX He Oosiee 17, a u3
mo0bix 10 mapoB Haiiercs XOTs Obl OAMH KpacHBIN, TO €CTh CUHUX He Oosee 9. Tak Kak Bcex 11apoB

26, To cuHUX - 9, a KpacHbIX - 17.

YerHOCTH

(7-8 kaace, cioxknasn). Bnons 3a6opa pactyr 10 KycToB cMOPOIMHBL. YKCIIO AT01 HA COCEAHUX
KycTax oTiimuaercs Ha 1. MoxeT iu Ha Bcex KycTax Bmecte 06T 1000 siron?

OTtBet. He moxer.

Pemenne. Yucio sirog Ha IByX COCEAHUX KyCTax OTIIMYAETCA Ha 1, O3TOMY Ha IByX COCEHUX
KyCcTax BMECTE HEUETHOE YMCIIO AroA. Toraa KoJIM4ecTBO Aroj Ha JECATH KyCcTax paBHO CyMME IATH

HEYETHBIX YHCEJl, T.€. YUCIy HEUeTHOMY. 3HAUMT, Ha BCeX KycTax BMecTe He MokeT ObITh 1000 siros.
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(6-7 kaacc, caosknasi). B 6b kiacce oOyuatorcst 20 yueHUKoB. B mepBoit 4eTBEpTH OHH 110 TPOE
JEXKYPUIH 110 Kiaccy. MOrIo i Tak MOIYYUThCS, YTO B HEKOTOPBIA MOMEHT KaK/IbIil U3 YYEHUKOB
OTIICXKYPHII C KQXKIBIM POBHO I10 OJTHOMY pa3y?

OtBet: He moriio.

Pemenne. Ilpeamnomnoxxum, 9410 Takoe BO3MOXKHO. PaccmoTpum oboro ydeHuka. B mepsoe
CBOE JICKYPCTBO OH OTACKYPHII C IBYMSI OJTHOKJIACCHUKaMHU. Bo BTOpoe - ¢ IByMsI IPYTHMH U T. JI.
Tak xak y Hero 19 0THOKJIaCCHUKOB (HEYETHOE YHCIIO), TO ITOCIIE JACBITOTO €T0 JIS)KYPCTBA OCTAHETCS
POBHO OJIMH OJHOKJIACCHUK, C KOTOPBIM OH HE OTHSKYpHII. [loydeHHOEe TPOTUBOPEUYHE 3aBepIIacT

J0Ka3aTcJIbCTBO.

(6-7 kaacc, caoxuHas). /[sa HaTtypanbHbIX unciia B cymme aatot 1001. Bacs yBennuun kaxaoe
U3 HUX Ha 25 W NEepeMHOXWI NoJydeHHble uucia. OH MOIMy4us, 4TO MPOU3BEICHHE TAKKE
okanuuBaercst Ha 1001. Jlokaxxute, uto Bacst ommOcsi.

Pemienue. Ecim cymma Byx HarypanibHbIX unciie paBHa 1001, To ogHO w3 HUX 4eTHOe, a
npyroe HeueTHoe. Eciu k yeTHOMY yucity npubaBuTh 25, MOIYYUTCS HEYETHOE YUCTIO0. AHAJIOTMYHO,
€ClIi K HEYETHOMY YHUCIY NMpUOaBUTH 25, MOJYYUTCS YETHOE YUCIO. A MPOU3BEACHHUE YETHOTO U

HCYCTHOT'O YHUCECII TOJIKHO OBITH YKCJIOM YCTHBIM U IMO3TOMY HE MOXKET OKaHYMBATHCA HA 1001.

(6-7 knacc, cpennsisi). Cymma niatu uncen paBaa 200. [Jokaxure, 4To MX TPOU3BEICHNE HE
MOXET OKaH4YMBaThcs Ha 1999,
Pemenue. [IponsBeneHne uncen HEYETHO, CIECIOBATEIBHO, BCE IMATH YUCENT HEUETHBI, U UX

CyMMa TaKXe J0J>KHA ObITh HEUETHOI.

(5-7 kaace, ciaoxHas). B KoHIe KaxJI0ro ypoka (U3KyIbTYpbl YUUTEIb MIPOBOJUT 3a0er u
naét noOeauTento 3abera Tpu KOH(PETHI, a BCEM OCTaIbHBIM YUEHHUKaM - 110 0/1HO. K KoHIly yeTBepTu
[lets 3acmyxuin 29 xkouder, Ko - 30, a Bacs - 33 kondersl. U3BeCTHO, UTO OJIMH M3 HUX MPOITYCTHII
POBHO OJMH YPOK (PU3KYIbTYpPbI, YHAaCTBYsI B OJIMMIIUAJIE IO MAaTEMATUKE; OCTAJIbHBIE )K€ YPOKOB HE
npomnyckanu. Ko u3 gereit nponyctun ypok? OObsICHUTE CBOM OTBET.

Otser. Kouns.

Pemenue. Ilocie kaxmoro 3abera Bce MPUCYTCTBYIOIIME HA YPOKE IIKOJIBHUKH IMOTYYarOT
HE4YE€THOE KOIMuecTBO KoHPeT. [loaTomy 4E€THOCTH KOJMYECTBAa MOJy4EHHBIX KOH(pET y peosT,
MMOCETUBIIIUX BCE YPOKHU, TOJDKHA ObITh oinHakoBor. Ho u3 Tpéx uncen 29, 30, 33 nmepBoe u TpeThe -
HEUYETHBIC, a BTOpOE - 4YETHOE. 3HAYUT, MPOMYCTUI YPOK TOT, Yy KOTO HYETHOE KOJUYECTBO

3apaboOTaHHBIX KOHQET.
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(8-9 kaacc, Tpyanas). ['panu urpaJbHOro KyOMKa 3aHyMepOBaHbI unciaMu oT 1 1o 6. Ilets
CIIOXHWJI W3 BOCBMHU HIPalbHbIX KYOMKOB KyO BJBO€ OOJBIIEro pa3Mepa TaK, YTO YHCJIAa Ha
MpWIEralouX JAPYyr K JAPYry rpaHsXx KyOWKOB OoJuHaKoBbl. MoxkeT i cymMa Bcex 24 ducedn,
HaIMCAHHBIX HA TIOBEPXHOCTH ciioxkeHHOoro [lereit kyda, paBHITHCS 997

Otser. He moxer.

Pemenne. Cymma Bcex yucell, 3allMCaHHBIX Ha TpaHsAX 3TUX BOCBMU UIPaJbHBIX KyOHMKOB
paBHa yeTHOMY uucay (8 ¢ 21). Tak kak yuciaa Ha NMpPUIETAIOIINX JIPYT K APYry rpaHsax KyOHMKOB
OJINHAKOBBI, TO OHU BCE YMCIIa BHYTPU O0JIbIIOrO Kyba pa30MBaroTCs Ha Mapbl OJIMHAKOBBIX. TO ecTh
CyMMa BCeX 4HCeJl BHYTpU OO0JIbLIOro KyOa ueTHa. 3HauuT, 1 CyMMa BCEX YMCEe] Ha MOBEPXHOCTHU

00JbIIOrO Ky0a Takxke JOoJKHA ObITh YeTHON (KaK pa3HOCTb YETHBIX YHCEN) U HE MOXKET PaBHATHCS

99.

JdeaumocThb

(6-7 knacc, aerkas). 3anumute yncia 1, 2, 3, 4, 6, 8, 9 B CTpOKy Tak, 4TOOBI U3 JIFOOBIX IBYX
COCETHHMX YHCEJI OJTHO JIETMIOCH ObI Ha IPYToe€.

Otger. Hanpuwmep, 9, 3, 6, 2, 4, 8, 1.

(5-6 kaacc, cpeansisi). Kaxnoe n3 aByx umcen He nenurcs Ha 10. MIX mpousBeneHne paBHO
1000. A ueMy MOXeET paBHATbCA UX cymMMma?

OTtBer. 133=125+8.

(6-7 kaacc, gerkas). [Ipugymaiite JeBATU3HAYHOE YHUCIIO, Y KOTOPOIrO IO KpalHENW Mepe TpU
pasHbie HU(PBI, © KOTOPOE ACTUTCS HA KAKIYIO U3 HUX.

OrtBer. Hanpumep, uncno 111111124 (nenutcs Ha 1, Ha 2 1 Ha 4).

(7-8 kiaace, caoxuasn). B xinacce 6onbuie 20, Ho Menbuie 30 yuenukoB. lpu 3Tom B Kinacce
T€X, KTO XOJMT B IIaXMaTHBIA KPYXOK, B 2 pa3a MEHbIIIE, UEM Te€X, KTO HE XOAUT. A TeX, KTO XOJUT B
HIalieyHbld KPYXKOK, B 3 pa3a MEeHbIIIE, 4YeM TeX, KTO He XOUT. CKOJIbKO YYEHUKOB B Kilacce?

OTBer. 24 yueHuKa.

Pemenne. [lycts B maxmaTHBIA KPY)KOK XOJUT X peOST, TOTJa B HErO HE XOIUT 2X peOsT.
Wrak, Bcero B kinacce 3X pedsT, U KOJIMYECTBO YIEHUKOB B Kjlacce ASTUTCS Ha 3. AHAJIOTHMYHO, ITyCTh
B IIAIIEYHBIH KPY)KOK XOIUT ) pebsT, Toraa B Hero He xoauT 3y pedsar. Urtak, Bcero B kiacce 4y

peosT, M KOJIMYECTBO YUEHHUKOB B KJIacCe JIEIHUTCS Ha 4.
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Uwucno y4eHHKOB B Kjlacce ACIUTCS U Ha 3, 1 Ha 4, TO ecTh OHO aenuTcs Ha 12. EquncTBeHHOE

noaxodiiee uncio, doapmee 20 u Mmensiee 30, 3to 24.

(9-10 xaacc, cpeanss). Joxkaxure, 4TO NpU JIFOOOM HATYpPAIIBHOM HYUCIIO I + 30 + 6m + 8
SABJISICTCSA COCTABHBIM.
Pemienne. VYTBepxkIeHUE 3aJaud  CIEAYET W3 PA3JIOKEHHUS JAHHOTO BBIPAXKECHHUS Ha

MHOXHTECIIN, Ka)KI[I)If/'I 13 KOTOPBIX 60HLHI€ CAWMHUIBI TP BCEX HATYPAJIBHBIX N
nt3ut+tou+8=n+8+3nt+oé6n=
= (m +2)(r% - 2i + 4) + 3n(u + 2) = (n + 2)(i’ + 1 + 4).

(8-9 kuace, caoxknas). [IpousBeneHne Tpex HATYpAJIbHBIX YMCEJ OKAHYMBAETCS Ha 2222.
Jlokaxxute, 4TO UX CyMMa HE MOKET paBHAThCA 9999.

Pemenue. Eciin cymma Tpex nenbix gucen paBHa 9999, to mmbo oHM BCe HEUETHHI (M TOTAa
UX MPOU3BEJICHUE OKAaHUMBAETCSA HA HEYETHYIO IU(PY), JINOO J1Ba U3 HUX YETHBI, @ OJJTHO HEYETHO

(Torma ux Mpou3BeICHUE IETUTCS Ha 4, a YUCII0, OKaHYMBAKoIeecs Ha 22, Ha 4 HE ACIUTCA).

(8-10 kaacc, cpeansisi). Cymma nudp HatypanpHOro uncia ApaBHa cymme nudp uucna 34.

a) Jlokaxwure, uTo Anenutcs Ha 3.

0) Joxaxwute, uTo Anenutcs Ha 9.

B) Bepno nu, yto Aobs3arensHo nenutcs Ha 277

OrtBert. B) He o6s3arensHo.

Pemenne.

a), 6) [lycts cymma mudp uncna ApasHa S.Ho Tak kak 34 nenutcs Ha 3, To Snenutcs Ha 3, Toraa
u Anenutcs Ha 3. OTcrona cienyer, 4to 34 aenutcs Ha 9 u Staxxke nenuTcs Ha 9, To ecTh AenuTces Ha
9.

B) He 00s13arenbH0, MOKHO B35Th, Hanmpumep, A=9.

(8-10 kaace, cpegnsisi). Haliqure kakue-H1Oy b TPU NOCIIEI0BATENbHBIX HATYpaJIbHBIX YKCIIA,
Menbux 1000, mpousBeneHue KOTOPbIX Aenutces Ha 9999.

OTtgBet. Hampumep, 99, 100 u 101.

Pemenne. OTOT mpuMep MOXKHO MOJIYYUTh, 3aMETUB, 4T0 9999 = 99 « 101.

3ameuanue. Kpome 3T0r0, CyIecTByeT poBHO OAuH apyroi mpumep: 504, 505, 506.
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(9-10 kaacc, cpennsis). Ha nocke nHanucano uncno 543254325432, Hexotopsle nugpsl cTepiu
TaK, 4YTOOBI TOJYYUTHh HauWOOJBIIEE BO3MOXKHOE YHCIO, nensmeecs Ha 9. Uemy paBHO 3TO
HauOOoJIbIlIEe YUCIIO?

OrtBet. 5435432532.

Pemenne. 113 nmpusHaka nenuMocT Ha 9 ciiefyeT, 4To cymMma CTEpPThIX HU(P T0JKHA ObITh
paBHa 6. 13 n1Byx uncen Oosbliie TO, B 3aMcU KOTOporo 6osbie 1udp. [losTtomy HyXHO cTepeTh /Be
uudpsl - 1160 3 u 3, 1160 2 u 4. V3 1Byx aecatupaspsaaHbIX 9ucell 00IbIIe TO, y KOTOPOTO B CTAPIIINX

paspsaax croar Oospiive uudpel. [lo3ToMy HYKHO CTepeTh NEPBYKO ABOMKY U IOCIEIHIOIO

YETBEPKY.
Aureopa
(8 knacc, nerkas). Halinure HauMeHbIInii Leblii KopeHb ypaBHeHus (| x | — 1)(x +2,5) = 0.
Ortser. -1.

(8 xkaacc, nerkas). [Ipoxomsr mu npsimeie x+y-1=0, 2x-5y+1=0 u 4x-3y-1=0 yepe3 onny
TOUKY?

Ortger. /la.

Pemenue. [Ipssvbie IPOXOAAT yepe3 TOUKY ( 4. EJ
777)

(8-9 kiace, cpeanss). Ecny B IpOU3BEIEHNHN IBYX YHCEII IEPBBIA MHOKHTEIb YBEIUYUTh HA
1, a BTOpO¥ yMeHbIINTH Ha 1, TO mponsBenenue ypennuntea Ha 1000. Kak uameHuTcs nponsBeeHue
HCXOJHBIX YHUCEJl, €CJIU, HA000POT, IEPBbI MHOKHUTEIb YMEHBIIUTH HA 1, a BTOPOH yBeNIUYUTh Ha 17

OrtBer. YMmenbimutes Ha 1002.

Pemenne. Ilycts m3HavyanpHO ObulM yMcna X W y (¢ mpousBeneHuem xy). Ilocie toro xak
MEePBBI MHOXKUTEIh YBETTUYIIIH Ha 1, a BTOpOW yMEHbIIWIH Ha 1, momydmiocs (X + 1)(y —1)=xy +y
— x — 1. [IponsBenenue yBenmumnock Ha 1000, To ectb y —x —1 = 1000 wum y — x = 1001. Ecnm xe
MEePBBI MHOXKUTEIb YMEHBIIUTH HA 1, @ BTOpO yBenM4HTh Ha 1, momyuutcs (X — 1)(y+ 1) =xy—y
+x—1. 3amerum, qTo
xy—y+tx—1=xyp— (@ —x)—1=xy— 1001 — 1 =xy — 1002. To ectb npou3BeIcHUE

ymeHbmunnaocs Ha 1002.
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(8 ximace, cpennsisi). Jokaxure, uto ecnu a+ 2b= 3cu b+ 2¢ = 3a, 10 ¢ + 2a = 3b .

Pemenne. Cro>kuB 1Ba TaHHBIX PaBEHCTBA, MOJyduM a+ 3b+ 2¢= 3¢ + 3a, otkyna ¢ + 2a = 3b

3ameuanue. Pemas CUCTEMY MCTOAOM IMOACTAHOBKH IIOJIYYHUM: A= b= C,0TKyda TaKxKe CICAYCT

AOKa3bIBACMO€ PaBCHCTBO.

(9 wmacc, cpemnsisi). Haitnure cymMMy NBYX pasiW4yHBIX YHCEN au b, yIOBIETBOPSIOIIMX

paBeHCTBY a’+ b=b"+ a .
OtBer.a +b = 1.

Pemenue. Pemenue: ypaBHeHHEe MOXKHO IpeoOpazoBath k BUny (a— b)(a+ b— 1) = 0. A Tax

kak ad b, o a+ b— 1 =0, otkyna a+ b= 1.

(9-10 xmacce, cpennsisi). Haiinure Bce mapsl yucen X, y, UIsl KOTOPBIX BBITIOJIHEHO PAaBEHCTBO —
y Fyjy —x=xt+y+ L

OtBer. x =y =-0,5.

Pemenue. B CHUJIy HCOTPHULATCIBHOCTU MOJKOPCHHBIX BI)Ipa)KeHI/Iﬁ JOJDKHBI OJHOBPEMECHHO

BBINOJIHATHCA HEPABEHCTBA X >, X<y, OTKyAa U cieayer x =y = - 0,5.

(9-11 xnacc, cpenusisi). CpenHee apupMeTHUECKOE JIECATH PA3IUYHBIX HATypaIbHBIX YHCEI

paBHo 15. Haiinute Hanbospliee BO3MOKHOE 3HaUEHHE HauOOJIBIIEro U3 3TUX YUCEIL.
Otser. 105.

Pemenne. Cymma nannbix uncen pasHa 150. Tak kak Bce 4ncia pa3inyHbl, TO CyMMa JIEBSTH
HAaMMEHBIIMX M3 HUX HEe MeHbIIe, ueM 1 + 2 + ... + 9 = 45, CnenoBareinbHo, HanOOJIBIICE YUCIO HE

MOXeT ObITh OoJbiie yem 105. D1o Bo3moxno: (1 +2 + ... +9+105): 10 =15.

(8-9 xmacc, cnoxnas). B opmyny nunerinon GpyHkiuu y=xx+5 BMecTo OyKB kv bBruImmTe
guciaa ot 11 go 20 (kaxxaoe Mo OJHOMY pa3y) Tak, 4TOObI MOJIyYMIIOCh MATh QPYHKUUN, rpaduku
KOTOPBIX IPOXOJAT Yepe3 OJJHY TOUKY.

Pemenne. Hampumep, rpaduxu ¢yakumii y=11x+20, y=12x+19, y=13x+18, y=14x+17,
y=15x+16, mpoxoasar uepe3 Touky (1; 31).
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I' eomeTpust

(8 kaace, gerkasi). Cropona 4CrpeyrosbHuka ABCroukamu Du EpasfienieHa Ha TpU paBHBIE
gactu (touka Dnexutr Mexny Au E). Jloxaxwure, uto ecnu BD=BE,t0 TtpeyroabHuk ABC-
paBHOOEIPEHHBII.

Pemenne. Tak xak TpeyroabHuk BDEpaBHOOenpeHHbId, T0 ZBDE=ZBED. 3HauuT, paBHbI
COOTBETCTBYIOIIUE CMeXHble yribl: ZADB=ZCEB.Ilo ycnosuto, AD=ECu BD=BE.IlosTomy
TpeyroibHuku ADBu CEBpaBHbl (110 JBYM CTOPOHAaM W yrily Mexay HumH). M3 paBeHcTBa
TPEYrOJIBLHUKOB CJEAYeT paBeHCTBO CcTopoH ABu BC.Otcrioga ciemayer, 4YTO TPEYroJIbHUK

ABCpaBHOGEIPEHHBIH.

(8 xaacce, cpeansisi). Bricotsl 44 \u CCioctpoyronbHoro TpeyroyibHuka ABCnepecekarorcs B

touke O.Jlokaxure, uro eciiu O4=0C, 1o TpeyroabHuk ABC- paBHOOEIPEHHBIN.

Pemenue. AAOC;=ACOA (10 TUTIOTEHY3€ U OCTpOMY yriy), caeaoBarenbHo, OC;=0A(cm.
puc. 4) . [loatomy 44,=CC},u, cnenosarensuo, AABA;=ACBC (o xarety u octpomy yriy). OTkyna
AB=BC.

Puc. 4

(8-9 kuaacc, cpeansisi). B tpeyronpauke ABCnpoBenena memuana AD. Haiigure yris
tpeyroiasHuka ABC, eciu ZADC=120°, ZDAB=60°.

OtBet. ZA=90° ZB=60°, ZC=30°.

Pemenne. Tak kak ZADC=120°, To ZADB=60°. 3HauuT, TpeyrojbHUK 4DBpaBHOCTOPOHHUI
(m  ZABD=60°). Torma BD= AD= DCu TtpeyronbHuk ADCpaBHOOEIpEHHbIH. 3HAUUT
ZDAC=7ZDCA=(180°-120°):2=30°. Otkyna ZBAC= 90°.
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(9-10 xaace, cpegnsisi). Y 38e31b61 ACEBD(cM. puc. 5) paBHbI YIJIbl IPU BepUIMHAX AU B, yriibl

npu BepuinHax Eu C, a Takxke paBHbI 1IMHBI 0Tpe3koB A Cu BE. Jlokaxure, utro AD=BD.

Puc. 5

Pemenne. Tpeyronbuuku 4ACGu BEFpaBHbI (110 CTOPOHE U IBYM yIJlaM, IpUJIeKalluM K Heil)
(cm. puc. 6). CnienoBarensHo, ZAGC=ZBFEu AG=BF.Ilo Teopeme o cmexubIxX yriaax ZFGD=ZGFD.
[Tostomy Tpeyronsauk GFDpasHoOenpennsiii (GD=FD). Cnenoarensno, AG+GD=BF+FD,T.e.
AD=BD.

Puc. 6

(9 xaace, cpeansist). B tpeyronbauke 4ABCo6uccekrpuca AEpasHa otpe3ky EC.Haiinure yron
ABC, ectu AC= 24B.

OtBet. ZABC=90°.

Pemenne. Ilycte Touka D- cepenuna croponsl AC(cM. puc. 7). Torna AD= AC/2 = AB.
3HauuT, TpeyroibHuku ABEu ADEpaBubl (cropoHa AE- obwas, ZBAE= ZCAE). Torna ZABC=
ZADE= 90°, tak kak ED- meauana paBHoOepeHHOr0 Tpeyroiabuuka AEC(AE=EC- 1o ycioBuIo) U,

3HA4YUT, €T0 BBICOTA.
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Puc. 7

(10-11 kuacc, cpeansis). IlapamienorpamMmm ABymMs INapaMu MOPSMBIX, NapauIeIbHBIX €ro
CTOpOHaM, pa3outr Ha [JeBITh napawierorpamMmmoB (cMm. puc. 8). Haiinure momanp
yeThIpexyrojibhnka ABCD,ecnu 1iomaab UCXOJHOTO MapajuieiorpaMMa paBHa Si, a IUIONIadb

LEHTPAITBHOTO (3aKpalleHHOTO) MapajijieiorpaMMa paBHa Sp.

S +8,
2

OTBer.

Pemenue. Yersipexyronsuuk ABCDcknanpiBaeTcsi U3 3akpalieHHOTo TapajuiejorpaMmma H

ITOJIOBHHOK IapaljiCJIOrpaMMOB, COCTABJIAIOIIUX PAMKY.

(10-11 xuaace, caoxknasi). Touka D- cepenuna croponsl ACtpeyronbuuka ABC, DEu DF-
OuccekTpucsl TpeyroibHukoB ADB u CDB. JlokaxuTte, uto EFPAC.
Pemenue. ITo CBOWCTBY OUCCEKTPUCHI TpEyroJabHUKA

BE: EA= BD: DA= BD: DC = BF: FC. Otcrona caenyer, uto EFPAC.

(10-11 kuace, caoxknasi). B tpeyronbHuke ABCOuccekTpucel yrioB Au Brepecekaror
OTIMCAaHHYI0 OKPY)KHOCTh B Toukax Ku L.Otpe3kun 4AKu BLuepecekaroTcsi B TOUKe X U JEJSITCS 3TOM
TOYKOM B PABHBIX OTHOUIEHUSAX, CUNUTAs OT BEPIIMH TPEYroJIbHUKA. JIOKaXKUTE, YTO TPEYrOJIbHUK

ABC- paBHOOEIPEHHBIH.
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Pemenue. U3 ycnoBus cienyer nogodue tpeyroabHUKoB AXBu KXL- no nepBomMy HpU3HaKy
(ZAXB=ZKXL).Otcrona ZBAK=71.KA,uo ZLKA=ZABL(BucaHHBIE YIJIbl, ONUPAIOIINECS Ha OJIHY

nyry). Tak xak AKu BL- GuccekTpuchl, TO oTctoja cienyer AA=7ZB(cm. puc. 9).

KomOunaTopuka

(9-10 kaacce, caoxknasn). Kakux nHatypansabix gyucen ot 1 7o 1000000 Gompire: aensumxcs Ha
11, vo He menanuxcs Ha 13, unn nensnuxcs Ha 13, Ho He meismuxcs Ha 117

OtBer. Yucen, aensmuxcs Ha 11, Ho He menmsuxcs Ha 13, cpenu uucen ot 1 mo 1000000
0oJIbllIe, UeM Yucell, aeiiamuxcsa Ha 13, Ho He meirsnuxces Ha 11.

Pemenue. JlefiCTBUTENBHO, IYCTh KOJIMYECTBA 3TUX YHUCEN PaBHbl AW BCOOTBETCTBEHHO, a
kosmuecTBO yrces oT 1 1o 1000000, kpatueix u 11, u 13, paBuo C. Torna A+C- KonM4eCTBO YUCEN,

nensauuxcs Ha 11, a B+C- nensimuxcs Ha 13. fcno, uto A+C>B+C. Iloatomy A>B.

(10-11 kuacc, cpeansisi). DieKTpoHHBIE Yackl mokaszsiBatoT Bpemst oT 00.00.00 mo 23.59.59.

CKOJIBKO BpeMEHU B TEUCHUE CYTOK Ha Ta0JI0 YaCOB TOPSAT POBHO TpH mU(pbI 77
OTtBer. 72 ceKyHIpI.

Pemenue. Ecnu Ha Tabmo ropsat mudpst ab.cd.mn, 1o a=7, c#1, m#=] . [lloatomy b=d=n=7.
Ho torma a=0 wm 1, ¢=0, 1, 2, 3, 4, 5, m=0, 1, 2, 3, 4, 5. Bcero nosydaercs 2¢ 6* 6 = 72

MOIXOAIIUX HA00POB UPP, a KKkl HAOOp roput 1 cekyHmy.
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