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MeToanyeckue peKOMeHIaluM 110 pa3padoTKe 3aJaHUH M TPeOOBaHUM K

MPOBEJACHNIO HIKOJIBHOI'0O 3TAaIla

BBenenue

B 2018/2019 yue6HOM romy coXpaHseTcs 00IIasi YeThIpexdTanHas cTpykTypa OnumMnuaisl:
LIKOJIbHBIA, MYHUIIUIIAJIbHBIN, PErMOHAIBHBIN U 3aKJIFOUUTEIIbHBIN JTAIIbI.

Hacrosimmue Meroauueckue peKOMEHIAUMM MOATOTOBJIEHBI LleHTpanbHOW NpEeAMETHO-
METOJMYECKOM KOMHUCCHMEHW [0 MareMaTUKE U HalpaBi€Hbl B IOMOIIb MYHHUIIMIAIbHBIM
METOJMYECKUM KOMHUCCUSAM B COCTaBJICHUU 3aJaHUNA JUIsl TPOBEJACHUS UIKOJBHOIO 3Tara
Onumnuael o MmareMaruke B cyonrekrax Poccuiickoit denepannu.

Meronuueckue MaTtepualibl COAEPKAT XAPAKTEPUCTUKY COAEpKaHUS IIKOJBHOTO JTara,
OMHCAaHHUE TMOAXOAOB K pa3paboTke 3aJaHUil MYHUIUNAIBHBIMU IPEIMETHO-METOAHNYECKUMHU
KOMUCCHSIMHU; PEKOMEHJIAIIUU 0 TMOPSAKY MPOBEACHUS OJMMIIHAJ [0 MaTeMaTHKe, TpeOOBaHUS K
CTPYKTypE M COICPKAHUIO OJMMITHAJIHBIX 33/1a4, PEKOMCHIyeMble UCTOYHUKH WHQPOPMAITUHU IS
MOATOTOBKHU 3a/IaHHM, a TAK)KE€ PEKOMEH AU 110 OLICHUBAHUIO PEIICHUN YYaCTHUKOB OJTUMITHA].

Kpome Toro, mpuBeneHsl 0Opasibl ONUMIIMATHBIX 33JaHUN Ui MPOBEACHUS IIKOIBHOTO
JTana OJMMIIMAIbI C peuieHUusIMU. J[aHHbIe 3a7]aul Tpeaiaraiich Ha Ha4allbHBIX ATanax OJIMMIHAj
B Pa3IMYHBIX PETUOHAX CTPAHBI WIIM BKIIOUYEHBI B COOPHUKH OJTMMITHAIHBIX 3a/1a4.

[lenTpanpHasi mpeAMETHO-METOAMYECKAsT KOMHUCCUS IO MaTeMaTHUKE BBIpaXaeT HaIekKAdy,
YTO MPEJICTABICHHbIE METOAMYECKHE PEKOMEHJALMM OKAXyTCA IMOJIE3HBIMH NIPH MPOBEICHHUU
HIKOJIBHOTO 3Tana Bcepoccuiickoil onuMmnuaabl MIKOJbHUKOB 10 MaTeMaTHKE, M KEJIAeT YCIIEXOB
opraHu3aTopaMm B HX IMpOBeACHUH. B ciydyae He0OXOAUMOCTH, JOTMOTHUTENHHYIO HHPOPMALIUIO TI0
MPEACTABICHHBIM METOAMYECKUM MaTepuajiaM MOXKHO TOJYYUTh TI0 DJIEKTPOHHOM TIOYTe,
oOpatuBmIMUCh 1O ajapecy nazar_ag@mail.ru B LleHTpanbHYI0 NpPEAMETHO-METOAMYECKYIO
KOMHCCHIO IO MaTeMaTHKe.

Meroauueckue peKOMEHAAUWUd [JIs IIKOJBHOro J3Tana BcepocCHilcKOW — OJMMMUazbl
IIKOJTFHUKOB 110 MaTeMaTuke B 2018/2019 yyeObHoM romy yTBepskaeHbI Ha 3aceqanuu LlenTpanpHoit

MPEeIMETHO-METOINYECKO KOMUCCUU 10 MaTemaTuke (mpoTokoi Ne 2 ot 13 utons 2018 roza).



OcHOBHBIE 33724l

OpHoll m3 BaxHeHmux 3amady OnMMIIMAAbl Ha HadalbHBIX 3Tamax sSIBIAETCS DPa3BUTHE
uHTEepeca y oO0ydalomuxcs K MareMaTuke, (OpMUpPOBAaHME MOTHBAIMM K CHCTEMATUYECKUM
3aHATHAM MaTEeMaTHUKOM Ha KpPYXKXKax " q)aKy.HBTaTI/IBaX, IIOBBIMNICHHUE KAa4Y€CTBA MATEMATHYCCKOI'O
oOpa3oBanus. BaxkHyro poib 3/1€Ch UrpaeT CBOMCTBEHHOE MOJPOCTKOBOMY IEPHOAY CTPEMIICHUE K
COCTSI3aTENIBHOCTH, K JIOCTHXKEHUIO ycnexa. KBanu(puiupoBaHHO COCTaBJIEHHbIE MaTEeMAaTUYECKHE
OJIUMITUABI SIBIISTIOTCS COPEBHOBAHHSIMHU, TJI€ B YECTHOW M OOBEKTUBHOHN OOpbOe oOyuaromuiics
MOKCT PACKPLITH CcBOM I/IHTGJIJIeKTyaJIBHbe/'I noT€HIuaja, COOTHECTH cBOM YPOBCHb MATCMATHUYCCKUX
CHOCOOHOCTEM € ypOBHEM JpYrMX Yydalmuxcs IIKodbl. Kpome Toro, mnpuBieKkaTeabHbIMH JUIs
YYaCTHUKOB SBJISIOTCS HECTaHJApTHBIE YCIOBUS 3a7ad, NpeilaraeMblXx Ha ojumnuanax. OHu
3aMETHO OTJIMYAIOTCS OT 00s3aTelIbHBIX Ipyu HM3Yy4YCHUHU MIKOJBHOI'0 MaTtcpuajia 321[[aHI/If/'I,
HANpaBJICHHBIX Ha OTPAOOTKY BBIMOJHEHHUS CTAaHAAPTHBIX AalTOPUTMOB (HampUMeEp, pPELICHHUS
KBaJPaTHBIX ypaBHEHUH), U TpeOylOT JAEMOHCTPALUU KPEATMBHOCTH YYACTHUKOB OJIMMIIMA[IBI.
HaxoHen, nepBble ONMMIIMA/JHBIE YCHEXU BaKHbI /U1 CAMOOLIEHKU Y4Yalllerocs, a Takxke, B psle
CIyd4acB, HU3MCHCHHA OTHOUICHUA K HCMY y‘-H/ITeJIeI\/JI, BO3MOXHO HCIJOOLICHHBABIIUX C€I'0
cnocobHocTu. Hepenku ciyyau, Korja criocoOHBIN U Jake TalaHTIMBBIM 00y4aromuics JOMyCKaeT
IIPY BBIIOJHEHUU CTAHAAPTHOW IIKOJBHOW KOHTPOJIBHOHN paboThl apupMeTHYECKHE OMNOKH, MO0
BBITIOJIHSAET €€ C HE YCTPaNuBAIOILEH YUUTEINS aKKypaTHOCTBIO.

Heo6xonumocTs pemieHust chOpMYIMPOBAHHBIX BbINIE 337ad  (opMuUpyeT MNOAXOA K

MOPSAJKY MPOBEICHUS U XapaKTepy 3aJaHuil Ha MIKOJIbHOM 3Tarne OnuMIInabl.

[Topsinok nmpoBeeHus

HIkoybHBIN ATAIl OJMMIIHAABI IPOBOAUTCS 71 ydamuxcs 4-11 kiaaccos.

KoHkpeTHbIE CPOKM M MecTa MPOBEACHHUS IIKOJBHOTO 3Tana OJMMIINAAbI 110 MaTeMaTHKe
YCTaHaBJIMBAIOTCSI OPIaHOM MECTHOI'O CaMOYIPABJIEHHUs, OCYILIECTBIIAIONIUM YyIpaBlIeHHE B cdepe
oOpazoBanus. Onumnuana Ajs y4aluxcsl BCeX HIKOJI MyHHULMIAIbHOTO 00pa3oBaHUs MPOBOIUTCS
0 €IMHBIM 3a/IaHUSAM, pa3padOTaHHBIM JUIs KaXJ0U u3 napasieneit 4-11 kiaccoB MyHUITUTATBHON
NPEMETHO-METOAMYECKOW KOMHCCHEH, Ha3HauaeMOW OpraHoM MECTHOTO CaMOYIpaBJICHUS,
OCYIIECTBIISIOIIUM yIIpaBjieHue B cepe 0Opa3oBaHus.

B onumnuane umMeer mpaBo NpUHUMATh ydyacTHEe KaxAblil oOydarommiics (nanee —
VY4acTHUK), B TOM YHUCIIE€ BHE 3aBUCHUMOCTH OT €r0 yCIIEBAEMOCTH IO mpeamery. Uucio mect B

Kiaccax (KaGI/IHeTaX) JOJIDKHO o0ecneunBaTh CaMOCTOSITEIbHOE BHIIIOJIHEHUE 3aJlaHUM OJIUMITHAIbI



KOKIbIM  Y4YacTHUKOM. [IpomomKUTENbHOCTh OJIMMIIMAIBI JOKHA YYUTHIBATH BO3PACTHBIE
0COOEHHOCTH YUYaCTHUKOB, a TAKXKE TPYIHOCTb IIPEATIAraeMbIX 33 JaHUM.

Pexomennyemoe BpeMsi mpoBeAeHUs onumnuanel: s 4 kmacca — 1-2 ypoka, mig 5-6
KJIACCOB — 2 ypokKa, it 7-8 kiaccoB — 3 ypoka, s 9-11 kiaccoB — 3-4 ypoka.

Y4YacTHUKHM IMIKOJBHOTO 3Tama OJUMIIMAJAbl BIIPaBE BBHINOJIHATH OJIMMIIUAJHBIC 3aJaHUS,
paspaboTaHHbIe Ui Oojiee CTapIIMX KIJIAcCOB IO OTHOUICHHIO K T€M, B KOTOPBIX OHH IMPOXOMST
oOyudeHue. B ciydyae npoxoxaeHUs Ha IMOCIEIYIOIIHME ATalbl OJMMIIMA/bI, JaHHbIE YYaCTHUKHU
BBIMOJHSIOT OJMMIIMAHBIE 3aJaHusl, pa3paOoTaHHbIE Ui Kjacca, KOTOPbIH OHU BBIOpaau Ha
IIKOJIbHOM 3Tane OJMMITHA/IBI.

[Tocne omyOMMKOBaHMSA TMPEIBAPUTEIBHBIX PE3yJbTATOB MPOBEPKU OJUMIMAIHBIX padoT
YYacTHUKU UMEIOT MMPaBO O3HAKOMUTHCS CO CBOMMH paboTaMu, B TOM YHCIE COOOUIMTH O CBOEM
HECOIJIaCUU C BBICTaBICHHbIMU Oamiamu. B atom cnyuae Ilpencenarens >KIOpH IIKOJIbHOMN
OJIMMITUAbl HA3HAYAET WICHA KIOPH AJIsl MOBTOPHOTO paccMOoTpeHust padbotel. [Ipu 3ToM oreHka mo
pabore MoXeT OBITh M3MEHEHa, €CJIM 3ampoc Y4YacTHHUKAa 00 W3MEHEHHH OICHKH NPU3HACTCS
000CHOBaHHBIM.

[To pe3ynbTaraM ONMMIIMAIBI CO3[ACTCSI MTOrOBas TaOiMla IO KaXJAOW mapasuielu.
KonuuectBo mobeauteneil u npu3zepoB MKOIHOTO 3Tana OIUMIUAIbl ONpenesieTcs, UCX0as U3
KBOTHI IMOOEUTENICH M MPU3EPOB, YCTAHOBIEHHONW OPraHU3aTOpOM IIKOJBHOTO 3Tana OIuMITHaIb.

OTMGTI/IM, 4YTO B Ka)KIIOfI us3 napanneneﬁ HO6CI[I/ITGJ'I$[MI/I MOTYT CTaTb HECKOJIBKO YYaCTHUKOB.

[IpuHUMIIBI COCTaBIEHUS OJIMMIMAIHBIX 3aAaHUI 1 (POPMHUPOBAHUS KOMILIEKTOB

OJIMMITNaJHBIX 3aI[aHHﬁ JJIS IIKOJIBHOT'O 3Talla

3aI[aHI/I$[ IIKOJBHOTO oTarna OJIMMITUAAbI JOJIXKHBI YAOBJICTBOPATH CJICOYOIINM

TpeOOBaHUSIM:

1. 3amaHusi HE JOJDKHBI HOCUTH XapakKTep OOBIYHONW KOHTPOJBHOW paboThI IO
Pa3IMYHBIM pa3feiaM IMIKOJIbHOM MaTreMaTUKH. boiblias 4acTh 3aJaHui JTOJKHA
BKJIIOUATh B ce0s AJIEMEHTHI (Hay4YHOT0) TBOPYECTBA.

2. B 3amanus Henb3s BKIIOYATH 33Jlaydl O pasjiejlaM MaTeMaTHKW, HE U3YYEHHBIM
X0Ts ObI IO OJJHOMY M3 0a30BbIX Y4EOHHUKOB IO MaTeMaTHKe, alnredpe U reoMeTpun
B COOTBETCTBYIOILIEM KJIACCE K MOMEHTY MPOBEICHUS OJTUMITHAbI.

3. 3amanus OJIMMMHAABI JTOJDKHBI OBITH Pa3IMUYHON CIOXKHOCTH JUIsI TOTO, YTOOBI, C

OJIHOI CTOPOHBI, npeaoCTaBUTh MMPAKTUICCKU KaxxaoMy €€ Y4aCTHUKY
BO3MOXKHOCTb BBEITIOJIHUTH HanboJee IMPOCTBIC U3 HHUX, C prrOﬁ CTOPOHBI, JOCTUYb

OHHOﬁ N3 OCHOBHBIX Heﬂef/'I OoJIMMITUalbl — OIPCACIICHUA HanOoJjiee CIOCOOHBIX
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VYyactHukoB. XKenareabHo, 4YTOOBI C MEPBHIM 3aJaHUEM YCIEIIHO CIPAaBISUIMCh HE
menee 70% y4yacTHUKOB, cO BTOpbIM — OkoJio 50%, ¢ Tperbum —20%-30%, a c
MOCIICAHUMH — JIYUIITHE U3 YIACTHUKOB OJIMMITHA]TBI.

B 3amaHus [ODKHBI  BKIIOYAThCS  3aJauyd, HMEIOLIUME TIpUBJIEKATeNbHBIE,
3arnoMuHaronmecs GopMyIUpPOBKH.

DopMyTUPOBKH 33]1a4 JOKHBI OBITh KOPPEKTHBIMU, YETKUMHU M TIOHATHBIMH JJISI
YYaCTHUKOB. 3aJlaHusi HE JOJDKHBI JOMYCKaTh HEOJHO3HAYHOCTH TPAKTOBKU
ycloBUi. 3a/laHusi HE JOJDKHBI BKJIIOYAThb TEPMUHBI M TOHATHSA, HE 3HAKOMbIE
y4YaluMcs IaHHOM BO3pacTHOM KaTeropuu.

BapuanT mo kaxmomy Kiaccy JODKEH BKIOYaTh B ceOs 4-6 3amad. Temaruka
3alaHuil JTOJDKHA OBITH Pa3HOOOpPA3HOHM, MO BO3MOKHOCTH OXBATHIBAIOIIEH BCE
pas3zenbl MIKOJIHLHOW MaTeMaTuku: apudmeruky, anredpy, reomerpuro. BapuaHTs
TakKe JOJDKHBI BKIIOUaTh B ceOsl IOTMYEeCKue 3ajaud (B HAa4allbHOM M CPETHEM
3BEHE IIKOJIbl), KOMOMHATOPUKY. Tak B BapuaHThI 1715 4-6 KI1acCOB PEKOMEHIyeTCs
BKIIIOYATh 33Ja4d M0 apu(MeTHKe, JOTWYSCKUE 3a7adud, 3aJaqd I10 HaTJsIHOU
TEOMETPHUH, 3a/a4d, UCIOJB3YIOIINE TOHATHE YEeTHOCTH; B 7-8 Kiaccax
MOOABISAIOTCS  33Jayd, HUCHOJB3YIOUIME  JUIS  pelIeHUs  MpeoOpa3oBaHUS
anreOpanvdecKuX BBIPKCHUM, 33ja4d Ha JIEITMMOCTh, T€OMETPUYCCKHE 33aJa4d Ha
JTIOKa3aTelIbCTBO, KOMOMHATOPHBIE 3a1aun; B 9-11 mocnenoBaTeibHO 100aBISIOTCS
3a/ladyil Ha CBOWMCTBA JMHEWHBIX W KBaJpaTUYHBIX (DYHKIMIA, 3a7aud O TEOPUH
qrcell, HEPaBEHCTBA, 3aJauM, HCIOJIb3YIOIIME TPUTOHOMETPHUIO, CTEPEOMETPHIO,
MaTeMaTHYECKUN aHAJIN3, KOMOMHATOPHKY.

3amaHusl OJUMIIMABI HE JIOJDKHBI COCTaBIISITHCS HA OCHOBE OJJHOTO MCTOYHUKA, C
[[EJIbI0 YMEHBIIIEHUS PUCKa 3HAKOMCTBA OJIHOTO WJIM HECKOJIBKUX €€ YYACTHHUKOB CO
BCEMHU 3a/ladyaMH, BKJIIOYCHHBIMH B BapuaHT. JKelaTenbHO HCIOJIB30BaHUE
Pa3TUYHBIX HCTOYHUKOB, HEM3BECTHBIX ydacTHUKaM OJIMMITHAIIGI, THOO BKIFOUCHHUE
B BapHAHTHI HOBBIX 3aJ1a4.

B 3amanus nns ywyamwmxcs 4-6 KjaccoB, BIEPBBIE YYAaCTBYIONIMX B OJMMITHAJAX,
JKEJaTeNbHO BKJIIOYATH 3a/1ayd, HE TPEOYIOIIUE CIOXKHBIX (MHOTOCTYIEHYATHIX)

MaTEMaTHYECKUX PACCyKICHUMN.



M@TOI[I/IKa OLICHHUBAHMWA BBIITOJIHCHUA OJIMMIINAAHBIX BaI[aHI/Iﬁ

Jis  enmHOOOpasust MpoBepkH pabOT YUYaCTHMKOB B pa3HbIX IIKOJAX HEOOXOIUMO
BKJIIOYCHUE B BapUaHThl 3aJaHUN HE TOJIBKO OTBETOB M DPEIICHHUM 3aJaHUl, HO U KPUTCPUEB
OLICHUBaHU paboT.

Haunyumnum  obpazom  3apekoMeHzoBana ce0s Ha MaTeMaTHYeCKUX OJMMIMagax
7-6ajuibHas ILKaja, ACHCTBYIOIIAs Ha BCEX MAaTEMaTHYECKUX COPEBHOBAHUSAX OT HAdalbHOIO
ypOBHs 10 MeXIyHapoaHOM MareMaThdecKor onumnuansl. Kaxnas 3agaya OLEHUBAETCS LIEJIBIM
quciaoMm 6amioB ot 0 1o 7. MTor moaBoAUTCS IO cyMMe 0ayliioB, HAOpaHHBIX Y YaCTHUKOM.

OCHOBHBIE IMPUHIUIIBI OOCHUBAHUS ITPUBCACHLI B Ta6J'II/II_IC.

bannsl [TpaBriIbHOCTH (OIIMOOYHOCTD) PEIICHUS

7 [TonHOE BepHOE pelieHue.

6-7 Bepnoe pemienue. imerotcst HeOobIlMe HEAOYETHI, B IIEJIOM HE BIUAIOIINE HA
pelieHue.

5-6 Pemienne conepKuT He3HAUUTETBHBIE OIIMOKU, TPOOEIIbl B 000CHOBAHMSIX, HO

B IICJIOM BEPHO U MOXKCT CTATh ITOJIHOCTBIO IIPABHUJIBHBIM ITIOCJIC HEOOJIBIINX

WCIIPABJICHUI WUJIU JOTIOJIHEHU M.

4 Bepno paccmoTrpen oauH U3 1ByX (60jee CI0KHBIHN) CYIECTBEHHBIX CITy4aes.
2-3 Jloxa3aHbl BCIIOMOTaTeNIbHBIEC YTBEPKICHUSI, [IOMOTAIOIINE B PEIICHNHN 3a/1a4U.
1 PaccMoTpeHb! OTAenbHbIE BasKHBIE CITydau MPU OTCYTCTBUU PEIICHUs (MU MIPH

OIIMOOYHOM PEILIEHUN ).

0 Pemenne HeBepHOE, IPOJABHIKEHHSI OTCYTCTBYIOT.

0 Pemenne oTCyTCTBYET.

[ToMuMO 3TOTO, B METOIMYECKHX PEKOMEHIANMSAX IO MpoBeAeHHI0 OJIMMITHAABI CIeIyeT
IPOMH()OPMUPOBATH JKIOPH LHIKOIBHOTO 3Tara O TOM, 4TO:

a) mo0oe MpaBUIILHOE pellieHre olleHnBaeTcs B 7 6ayuioB. HeponycTumo cHsTHE OanioB 3a
TO, YTO pEHICHWE CIMIIKOM J/IMHHOE, WIA 32 TO, YTO pEIICHWE NIKOJbHHKA OTIMYAETCS OT
NIPUBEJICHHOTO B METOJMYECKUX pa3padOTKaxX WM OT JPYTrUX PEUIeHHWH, M3BECTHBIX JKIOPH; TPH
poBepKe pabOThl BAKHO BHUKHYTH B JIOTHKY PAacCYXICHHH yJaCTHHKA, OIIEHUBACTCS CTEICHB ee
NPaBUIBHOCTU U MOJIHOTHI,

0) onumnuagHas paboTa HE ABISETCS KOHTPOJBHOW paboTOM ydacTHHKA, TO3TOMY JIIOOBIE

HCIIPABJICHHA B pa60Te, B TOM 4YHCJIC 3aUYCPKHBAHUC PAHEC HAIMMCAHHOTO TCKCTA, HE SABJIAIOTCA



OCHOBaHUEM JUIs CHATHs OaJUIOB; HEJONMYCTUMO CHSTHE 0auioB B pabOTe 3a HEaKKYpaTHOCTb
3a1imucu peIHeHI/Iﬁ IIpU €€ BBIITOJIHCHUH,

B) OaJUIbl HE BBICTABIIIOTCS «3a CTapaHWe YYacTHHKa», B TOM YHCIIC 3a 3aliCh B pabore
0O0JIBILIOTO 10 00BEMY TEKCTa, HE COJCPIKAIIET0 MPOIBUKCHNN B PEIICHUH 33/1a4H;

r) MOOeIUTENISIMA OJIMMITUABI B OHOW Mapajulelid MOTYT CTaTh HECKOJBKO YYaCTHHUKOB,
HaOpaBiue HauOOJbIIEe KOJMYECTBO OaJUIOB, MOATOMY HE CIEIyeT B 00s3aTElIbHOM IOPSIKE

«Pa3BOAUTL IO MECTaM» JIYHYIIHNX YYACTHUKOB OJIMMITMAABI.

Onucanre He0OOXOAMMOTO MAaTePUATHLHO-TEXHUYECKOTO 00ECTICUCHUS JITIS

BBITTOJIHCHUA OJIMMIIMAAHBIX SaI[aHI/Iﬁ

TupaxupoBaHue 3aJaHHl OCYUIECTBISIETCS C YYETOM CIEAYIOIMX MapamMeTPOB: JIMCTHI
Oymaru ¢opmara AS unu A4, uepHo-Oenas neyaTh. JlomyckaeTcs BBIUCHIBAHUE YCIOBUH 3a/laHU
Ha JOCKY.

JIJist BEITIOTTHEHUS 3a/IaHUi OJTMMITHAIBI KOKIOMY YIaCTHHKY TpeOyeTcs TeTpaib B KICTKY.
Pexomenayercst Bbigaya OTAEJIBHBIX JIMCTOB [UJIi YEPHOBUKOB (YEPHOBUKH He NPOBEPHIOTCH).
YYacTHUKM UCHOJIB3YIOT CBOM IMCBMEHHbBIE IPUHAJJIEKHOCTU: aBTOPYYKa C CHUHUMH,
(GUONeTOBBIMU WM UYEPHBIMU YEpPHWIAMHU, IUPKYdb, JHWHEHWKa, KapaHAallu. 3amnpenieHo

HCITIOJIB30BaHHUC IJIsd 3aIllMCH peHIeHI/Iﬁ PYYEK C KpaCHbIMHU UJIU 3C€JICHBIMU YCpHHUIIAMH.

HepequL CIIpaBOYHBIX MAaTCpPUAJIOB, CPCACTB CBA3U U BHGKTPOHHO-BBI‘IPICJ'IHTCJ'IBHOIZ

TCXHHUKH, PA3PCHICHHBIX K HUCIIOJIb30BaHUIO BO BPCMA IIPOBCACHUSA OJIMMITHNAIbI

Brimonraenue SaHaHHﬁ MAaTECMATUYCCKUX OJIUMITHAJ HE NPCANOIaract MCIoJIb30BaHNC KAKHUX-
h19%(e10) CIIPpaBOYHBIX MATCpHUAIOB, CPCACTB CBA3H U BJICKTpOHHO-BBI‘II/ICJ'II/ITGJ'II:HOﬁ TCXHUKU.

YyacTHHUKaM BO BpEMA IMPOBCACHUA OJIMMIIMAAbI 3allpCIICHO UMCTLH IIPpU cebe mo0bBIe
SJICKTPOHHBIC BBIYUCIUTCIIBHBIC YCTpOﬁCTBa HJIN CPpCACTBA CBA3U (B TOM YHUCJIC 1 B BBIKITIOUCHHOM

BU/JIE), YUEOHUKH, CIIPAaBOYHBIE TOCOOUSI.
TemaTuka 3agaHuil IIKOJIBHOTO dTara OJIUMIHNAIBI
HI/I)KG anBeﬂeHa TEMAaTUKaA OJINMITUATHBIX 3a11aH1/1171 JJISL pa3HBIX KJIaCCOB.

B MNPUBCACHHOM CIIMCKC TCM JIA IMAp KIIACCOB HEKOTOPLIC TCMblI MOT'YT OTHOCHTBHCS TOJIBKO

K OoJiee crapiieMy u3 HUX (B COOTBETCTBHH C U3YYCHHBIM MAaTEPHAIIOM).



IV-V KJIACCBI

HarypanbHble yncia u Hyb.
Jenurenu u KpaTHbIE YKCIIA.
JleleHre ¢ ocTaTKOM.
YeTHOCTb.

TekcToBbIE 3a/1a4UH.

FCOMeTpI/ILIeCKI/Ie (bI/Il"ypr Ha INIOCKOCTU, USMEPCHUEC TCOMETPUUCCKHUX BCIIMYUH.

CrnenmnajbHble OJTMMIINAHbIE TEMb.

Yucnossle pedychl. B3BemBanus, epenBaHusl.
Jlornueckue 3a1aun. VICTUHHBIE U JIOKHbIE YTBEPIKJICHHS.
[TocTpoeHnue npuMepoB U KOHTPIPHUMEPOB.

Paspezanns.

VI-VII KJIACCbI

Yuciia v BbIYMCIICHHS.

HatypanbHble uncna u Hynb. JlecaTu4Has cucTeMa CUUCIICHHUS.

Apudmernueckue JeHCTBUS C HaTypajJbHbIMU uuciamu. [IpencraBneHue uucia B
JIECATUYHOM CUCTEME.

Henutenu u xpatHsie uncna. [Ipocteie u cocraBubie uncia. HOK u HO/. Ilonsarue o
B3aMMHO IIPOCTBIX YMCIIaX. Pa3noxkeHue ynciia Ha IpoCTbIe MHOKHUTEIIH.

YeTHOCTb.

Henenne c octatkoM. [Ipusnaku genumoctu Ha 2, 3, 5, 6, 9.

OObikHOBeHHbIE — Apobu. CpaBHeHue  apobeil.  Apudmernueckue  JAeWCTBUA  C
OOBIKHOBEHHBIMU JPOOSIMH.

Hecaruunbie apo0u.

OtHomenus. [Iponopuyn. OCHOBHOE CBOMCTBO POIIOPIUH.

[Tpsimast u oOpaTHast MPONOPIMOHATBHOCT BEIUYUH. [IpOLIeHTHI.

[Tono>xxurenpHbIE M OTpULIATENBHBIE Uyncia. Moaynps uncna. CpaBHEHUE MONOXKUTENBHBIX U
OTPHUILIATENBHBIX 4HceN. ApudMeTHuecKkue NeHCTBUS C MOJOXKUTEIbHBIMH W OTPULIATETLHBIMHU
YHCIIaMH, CBOWCTBA apu(PMETUUECKUX JIeHCTBUH.

Ilensie uncna. PaninonansHBIe YnCIa.



YpaBHeHus.

VYpaBHeHue ¢ ogHOM nepeMeHHoM. Kopau ypaBHeHus. JIuHneliHOE ypaBHEHHE.
DYyHKIUH.

Oynknus. ['paduk yakmuu. Oyakouu: y = kx , y = kx + b.

TexkcToBble 3a1a4K, CBOAAIINECS K PEILIECHUIO YPaBHEHHM.

IIpencraBiieHne 0 Ha4YadbHBIX INOHATHAX IE€OMETPHH, IeOMETPHYECKHX (urypax.
PaBencTBO (puryp.

Otpesok. [JnunHa oTpeska u ee cBoiicTBa. PaccTosiHue Mexay TOUKamu.

VYron. Buas! yrinos. CMexHbIE U BEpTUKAIIBHBIE YTJIbl U CBOWCTBA.

[Tepecekaromuecs u napasuienabHble npsmble. [leprnenauKyaspHbIe IpsMBbIE.

TpeyronbHuk u ero ayeMeHTsl. [Ipu3Haku paBeHcTBa TpeyronbHUKOB. Cymma yrioB
TPEYrOJIbHUKA.

[Tpencraienue o mIomaan GUrypsl.

CnenmnanbHble OJTMMIINAIHBIC TEMBbI.

Uucnossle peOycol. B3pemnBanus.

Jlornueckue 3anaun. ICTUHHBIE U JIOKHBIE YTBEPIKICHUS.
«OueHka + npumep».

ITocTpoeHne npuMepoB U KOHTPIPUMEPOB.

WNHuBapuaHT.

[Mpuammn dupuxiie.

Pa3pesanusi.

Packpacku.

Urpsr.

VIII-IX KJIACCBI

Yucia u BbIYUCTICHUSA.

HartypanbHpie unicia u Hyab. JleciTuaHas cucteMa cuuciaeHus. ApudMeTnaecKkue JeUCTBUs
C HaTypaJbHbIMU ynciiaMu. [IpeacraBinenne yncia B AECATUYHON CUCTEME

Henurenu u kpatHble uncna. [Ipocteie u cocTaBHbIe yncia. B3auMHO pOCThIE YUCIa.

Paznoxxenue umncna Ha npocteie MHOXUTENU. YeTHOCTh. Jlenenue ¢ ocrarkoM. [lpuzHaku

IEIUMOCTH Ha 2k, 3, Sk, 6,9, 11.
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CgoiicTBa daktopuana. CBONCTBA MPOCTHIX JCIUTEICH YHUCIIa U €T0 CTEIEHEH.

OObikHOBeHHBIE  npoOu.  CpaBHeHwe  JpobOeil.  Apudmernueckue  IOeHcTBUS ¢
OOBIKHOBEHHBIMU JPOOSIMH.

JHecstuunbie qpoou.

Otnomenusi. [Ipomoprun. OcHOBHOE CBOWCTBO mporopiuu. Ilpsmas u  oOpaTHas
IPONOPLUOHAIBHOCTD BEIUYHH. [IporieHTsI.

[TonoxxurenbHbIE M OTpULIATENBbHBIE Yyncia. Moayip uncia. CpaBHEHUE MOJOKUTEIbHBIX U
OTpULIATENIbHBIX uYHced. ApUpMETHUYEeCKHE ACHCTBHUS C MOJOXKUTEIbHBIMU M OTPULIATEIbHBIMU
YHUCJIaMH, CBOMCTBA apU(PMETHUCCKUX JICHCTBUM.

[enpie uncna. Panmonansueie yncna. [lonartue 06 uppanuoHanbHOM uuncie. M3o0paxenue
yycesl TOYKaMH Ha KOOPAVMHATHOW IPSIMOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. Onepaluy ¢ YUCIOBbIMH HEPABEHCTBAMMU.

KBagpaTHbIii KOpEHbD.

BbipaxeHusi u X npeodpa3oBaHus.

CreneHb ¢ HaTypalbHBIM IIOKazaTeslleM M ee cBoicTBa. MuorowieHsl. ®Dopmyibl
COKpAILIEHHOI'0 YMHOKeHUs. PazinoxkeHne MHOro4JIeHOB Ha MHOKUTeNIH. Teopema besy.

KBazpaTHblil TpexusieH: BbIJICIEHUE KBapaTa ABYYIEHA, PA3JI0KEHUE HA MHOKUTEIIH.

ApudmeTrnueckast 1 reOMeTpUYECKasi IPOrpecCcu.

YpaBHeHUsS H HEPABEHCTBA.

VYpaBHeHue ¢ onHOM nepemeHHo. KopHu ypaBHenus. JIuneitHoe ypaBHeHHe. KBanpaTHoe
ypaBHeHue. @opMysna KOpHEH KBaapaTHOTrO ypaBHeHHs. Teopema Buera. Pemenne pannoHaIbHBIX
YpaBHEHUM.

VYpaBHeHue ¢ IByms nepeMeHHbIMH. (CHcTeMa ypaBHEHUH. PelieHne cuCTeMbl ABYX
JIMHENHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU. PelieHne NpoCcTeNmnX HEMMHENHBIX CUCTEM.

['padmyeckas MHTEpIpeTaLlUs PELIEHUS] CUCTEM YPAaBHEHUH C IBYMS TIEPEMEHHBIMH.

HepasencrBa. JIuHeliHble HEpaBEHCTBA ¢ OAHOW IIEpEMEHHOU M UX cucTeMmbl. HepaBeHcTBa
BTOPOM CTEIIEHU C OJAHOU IepeMeHHON. HepaBeHcTBa 0 cpeHuX.

TexcToBbIe 3a1a4M, CBOAAIINECS K PEIIEHNUIO YPaBHEHH, HEPABEHCTB, CUCTEM YPABHEHUM.

DyHKIHH.

IIpssMoyrosibHAs CUCTEMA KOOPAMUHAT Ha IUIOCKOCTH.

Oynkuusa. OOnacte ompeneneHuss U oOyacTh 3HaueHUil ¢QyHkuuu. I'paduk QyHKIUH.
Boszpacranue ¢pyHKIIMU, COXpaHEeHUE 3HaKa Ha IPOMEXKYTKE.

Oyukmun: y=kx, y=kx+b,y=kix,y=x>y=x",y=ax’ + bx + ¢, y = |x].
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[IpeoOpazoBanme rpadukoB GpyHkiuid. CBOMCTBA KBaIpaTHOTO TpexwieHa. [ eomeTpuueckue

cBo¥icTBa rpad)uka KBagpaTUIHON ()yHKITHH.

Ilnanumerpus.

TpeyronbHuk u ero ayeMeHTsl. IIpn3Haku paBeHcTBa TpeyronbHUKOB. Cymma yrioB
TPEYrOJIbHUKA.

[Tono6ue TpeyronsHuKOB. [Ipr3Haku mogo0us TPEyroJIbHUKOB.

HepaBeHCTBO TpeyronbHUKa.

Cpenssis TMHUSA TPEYroJIbHUKA U €€ CBOMCTBA.

CooTHOIIEHUSsI MEXKAY CTOPOHAMH U YIJIaMH TpeyrojibHuKa. CBOHCTBAa paBHOOCAPEHHOTO U
PaBHOCTOPOHHETO TPEYTrOJbHUKOB. [IpsiMmoyronsHbIi TpeyronpHuK. Teopema [Tudaropa. Pemenne
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

YetsipexyronabHukH. [lapamienorpamm, ero cBoictBa u npusHaku. IIpsmoyronbHuk, pomo,
KBagpaT W ux cBoicTBa. Tpanmemus. CpenHsss auHUS Tpanmeuuu U ee cBoiicTtBa. Ilmomanu
YETBIPEXYTOJIbHUKOB.

[TonsiTie 0 CUMMETpPHH.

OxpyxHoctb U Kpyr. KacarenpHas K OKpYXHOCTH M €€ CBOHCTBa. lleHTpanbHble H
BIIMCaHHbIE YIJbl. OKpPYKHOCTb, ONKCAaHHAs OKOJIO TpeyrojibHUKa. OKpY)KHOCTb, BIMCaHHas B
TPEYTOJIbHUK.

VYrois Mexay KacaTelIbHOU U XOpAou. IIponoprinoHanbHble OTPE3KHA B OKPYKHOCTH.

3aauy Ha NOCTPOEHHUE C MIOMOILBIO IUPKYJIS U JINHEWKH

Bexkrop. Yron mexay Bekropamu. Koopaunatel BekTopa. CiiokeHne BEKTOPOB. Y MHOKEHHUE

BeKTOpa Ha unciio. CKalspHOE MPOU3BEICHUE BEKTOPOB.

CnenmnanbHble OJTMMIIMAIHBIC TEMBbI.

Jlornueckue 3anaun. ICTUHHBIE U JIOKHBIE YTBEPIKICHUS.
«OneHka + npumepm.

[TocTpoeHne npuMepoB U KOHTPIPUMEPOB.

[Tpunuun dupuxie.

Pa3zpesanus.

Packpackn.

HrpsL.

WNHuBapuaHr.

OneMeHTbl KOMOMHATOPUKH.

JuodanToBbl ypaBHEHUS (YpaBHEHUS B LIEBIX YHCIIAX ).
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X-XI KJIACCBI

Yucaa v BLIYUCTICHHUS.

Hemumoctb. IIpocThie  cocTaBHBIE YKcia. Pa3nokeHue 4yucia Ha MPOCThIE MHOXKUTEIH.
Yernoctb. Jlenenne ¢ ocratkoM. llpusHaku nenumoctu Ha 2", 3, 5", 6, 9, 11. CsoiicTBa
dakropuana. CBOICTBA MPOCTHIX JCTUTENICH YHCTIa U €ro CTeeHe. B3anMHO IPOCThIC Yrcia

Lenbie yncna. PauronanbHbie yncia. MppaunonaibHelie yncia. Yucno 7.

Beipaxenusi u ux npeodpa3oBaHus.

MHorounensl. @OpMysbl COKPAIEHHOTO YMHOXEHUsA. PasjiokeHue MHOIO4IEHOB Ha
MHOxuTenn. Teopema besy.

Apudmernueckas 1 reoMeTpUIecKasi IpPOrpeccum.

KOpeHL n-M CTENEeHHU U ero cBoiicTBa. CBOMCTBA CTCIIEHH C pallnOHAJIbHBIM I1OKA3aTCIICM.

Tpuronomerpus.
OcHOBHBIE TPUTOHOMETPUYECKHUE TOXKAECTBA. DOPMYIIBI IPUBEICHUS.
[IpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BblpakeHuil. CBoOMCTBa TPUTOHOMETPUYECKHX

(GYHKIMI: OrpaHUYeHHOCTh, IEPUOIUYHOCTD.

YpaBHeHHS H HEPABEHCTBA.

VYpaBHeHus ¢ onHol nepemenHol. KBanparnsle ypaBHeHus. Teopema Buera.

Uppanuonaneuble ypaBHeHMs. [loka3arenpHble W Jorapu@MHUUecKUe YpaBHEHUsS, HX
cucreMbl. TpUroHOMETpUYECKNE ypaBHEHUS.

HepaBeHcTBa ¢ OOHOM IIepeMEHHOH. PerieHne HEPaBEHCTB METOAOM HMHTEPBAJIOB.
[Toka3zarenbHble U TorapupMHUUECKie HEPaBEHCTBA.

YpaBHEHMs U HEPABEHCTBA, COJAEPKAILME IIEPEMEHHYIO 10 3HaKoM Moxayid. [Ipocreitmme
YPaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IApaMETPaAMH.

HepaBeHnctBa BTOpOIi CTENEHH ¢ OJTHOM NepeMeHHOo. HepaBeHCTBa 0 cpeHuX.

CucreMbl ypaBHEHHH.

TekcToBeie 3aia4yu, CBOAAIIUCCA K PCIICHHUIO ypaBHeHPIfI, HCPAaBCHCTB, CUCTCM ypaBHeHPIfI.

DyHKIHH.
YucnoBele (QYHKIMHM M HUX CBOWCTBA: MEPUOAUYHOCTb, UYETHOCTH U HEYETHOCTH,

9KCTPEMYMHBI, HaumOoIbIlleeE W HaNMEHbIIIEE 3HA4YCHHA, MPOMCKYTKH 3HAKONMOCTOAHCTBA,
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orpannyeHHOCTh. [loHsTre 00 oOpaTHOW ¢yHKIMKU. CBOWCTBO TrpadMKOB B3aWMMHO OOpATHBIX
byHKINH.

Tpuronomerpuyeckue (yHKIMM YHCIOBOTO apryMeHTa: CHHYC, KOCHHYC, TaHICHC,
koTaHrenc. CBoiicTBa u rpadUKu TPUTOHOMETPUUECKUX (YHKITHIL.

[ToxazarenbHast pyHKLUA, ee cBolicTBa U rpaduk. Jlorapupmuyeckas pyHKIUS, €€ CBOIICTBa
u rpaduk. Crenennas GyHKIUs, €€ CBOWCTBA U TpaduK.

[IpousBoaHas1, €€ reOMETPUUECKUN U MEXAHUYECKUN CMBICIL.

[IpumeHeHre TPOU3BOJHON K UCCIIEOBAHUIO (PYHKIMMA, HAXOXKIECHUIO UX HAUOOJBIIUX U
HAaUMEHBIINX 3HAuYeHUl U mocTpoeHuto rpadukos. Iloctpoenue u mnpeobpa3oBaHue rpapuKoB

byHKINH.

KacarenbpHast 1 ee cBOWCTBA.

IlnanuMeTpust U cTepeoMeTpusi.

Inanumempus.

[TpusHaku paBeHCTBa TpeyrojJbHUKOB. IIpu3Haku nonodbus TpeyroiabHUKOB. HepaBeHCTBO
TpeyroyibHUKA. [1n01aas TpeyroapHUKa.

MHuoroyronsHukH. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OxkpyxHocTb. KacartenbHas kK OKpYXKHOCTH U €€ cBoicTBa. LleHTpanbHble M BIHCAaHHBIC
yriabl. OKpy>KHOCTb, ONMCAaHHAsl OKOJIO TPeYyrojabHUKa. OKpYKHOCTb, BIUCAHHAS B TPEYTOJIbHUK.

Yroi Mexay KacaTelIbHOU U XOpAou. IIponoprinoHaibHbie OTPE3KHA B OKPYKHOCTH.

Bekrop. CBolicTBa BEKTOPOB.

Cmepeomempusi.

B3auMHOe pacnonoKeHue NpsMbIX B IIPOCTPAHCTBE.

CBolicTBa napauIeIbHOCTU U MEPIEHANKYIAPHOCTH IPSAMBIX.

B3anMmHOe pacnosniokeHue MpsMONM M IUIOCKOCTH. IlepneHaukynsp W HakJIOHHAs K
10ckocTH. CBOMCTBA MapauIEIbHOCTH U NEPIIEHANKYIIIPHOCTH IPSIMBIX U IIIOCKOCTEN. Teopema o
TpeX MEPIEeHIUKYIApax.

B3aumHoe  pacmonoxenue  nByx — miuockocred.  CBOHCTBa — mapajuieIbHOCTH U
NEePHEHANKYIISIPHOCTH IIIOCKOCTEH. YTOJI MEXKIY HNPSIMBIMH. YTOJI MEXKIY NPSAMOUA U INIOCKOCTBIO.
JIByrpaHHBIN 1 MHOTOI'PaHHBIN yIibl. JIMHEHHBIN yro ABYTPAaHHOTO yria.

[Mapamnenenunen. [Iupamuna. [Ipusma.

JlexapToBbI KOOPAMHATEI B IPOCTPAHCTBE. PaccTossHUE MEX Y TOUKAMU.

BekTop B mpocTpaHCTBeE.
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CrnenuajbHble 0OJIUMIINAIHbIE TEMBbI.
«Or1ieHka + npumepy.

[TocTpoeHne npuMepoOB U KOHTPIPUMEPOB.
[Mpunmun dupuxiie.

Packpacku.

Hrpsr.

Meron maTeMaTU4EeCKOM UHAYKIIVH.
['eomeTpuyeckue cBoricTBa rpa)uKOB (PyHKITUH.
DneMeHTbl KOMOMHATOPUKH.

JunodanToBsl ypaBHeHUs (YpaBHEHUS B LIEJBIX YHCTIAX).

Tumnosbie 3aJaHus IIKOJIBHOI'O 3Talla OJJUMMIIMaAbl

Huxe IMPUBCACHBI IMTPUMEPDLI TUIIOBLIX 3aJjd4 IIKOJBHOI'O 3Talla OJIMMIIMAJbl C YKa3aHHUEM

HpHMepHOﬁ CJIO)KHOCTH U1 COOTBETCTBYROLICTO KJIaccCa. 3aI[aHI/IH paS6I/ITLI I10 OCHOBHBIM TEMaM.

Apudmernka, yncjoBbie pedychbl

(4-5 xuace, cpeausisi). BoccraHoBuTe mpHMep Ha CIOXKEHHE, TAe LUDPHI claraeMbIx
3aMEHEHBI 3BE3J0YKAMU; ** + ** 4 **= 2064,

OTtBet. 99+99+98=296.

(4-6 kuaacc, jgerkasi). Haiimute pemenue uncioBoro pedyca AAA-AA—-A=B. OaMHaKOBBIM
OyKBaM COOTBETCTBYIOT OJIMHAKOBBIE LIU(PBI, pa3HBIM — PA3HbIE.

OtBer. 111-11-1=99.

(5-6 kuacc, cpennss). PaccraBpre ckoOku B BeIpakeHuu 1 : 2 : 3 : 4 : 5 = 30 tak, 4ToOBI
MOJIyYUJIOCh BEPHOE PABEHCTBO.

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

(7-8 kaacc, aerkas). PaccraBpTe CKOOKU B JIeBOM yacTH BeipaxkeHust 2 : 3 : 4 :5: 6 =5 Tak,
YTOOBI IOMYYUIIOCH BEPHOE PABEHCTBO.

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

(7-8 knace, caoxknas). Ckonbko pemeHuid umeer pedyc ABBBxC+ AC =CBAC?
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OnuHakoBEIM OyKBaM COOTBETCTBYIOT OAMHAKOBEIC (P, pa3HBIM — pa3HbIE.
OrtBer. 8 penieHui.

Pemenne. 3ametnm, uto udpsl A U C — HeHyJeBble. BeruteM n3 000MX YacTeil paBeHCTBA

AC . [omyunm ABBB xC = CB00. Ilockoneky mepBas muppa uucna CBO0 paBna C, 3TO

BO3MO>KHO TOJIBKO B ciy4dac, Korga A=1. HOJ'Iy‘H/IM

1BBBxC =C000+ BBB xC =CB00=C000+ B00, otkyna BBBxC=B00. D2T0 BO3MOXHO

tonbko npu B=0. HUraxk, A=1 wu B=0. IloactaBum 5T 3Ha4eHUs B YCIIOBHUE:

1000x C+1C = COIC . D10 paBeHCTBO BbIMOJHSETCS MpH J00bIXx C. OmHako pa3HbIM OyKBaM
COOTBETCTBYIOT pazHbie HUPpHI, modtomy C#0 u C#1. Ocranock 8 Bo3moxkHOcTel misi C.

3Hauut, pedyc uMeeT § peleHui.

(8 xiace, cpeansisi). Yucno, cocrosimee u3 N uudp 8 (apyrux uudp B 4rcie HET), YMHOXKUIU
Ha yucio 8. [TonmyyeHHoe nmpousBeeHre UMeeT cymmy 1udp, pasuyro 1200. Haiiaure N.
Ortser. 1191.

Pemenne. IlepemMHOXUB yKciia B CTONOMK, oayyuM pe3yibTar: 7111...11104. B atom uncie

N-2 enununpl. A cymma ero ugp pasia 7+ (N —2)+4=1200, otkyna N=1191.

(8 xkunace, cpeansisi). Haiinute kakoe-HMOyAb HaTypalbHOE YHCIIO, MPOU3BEAECHHE LUDpP
KoToporo Ha 50 OoJbIlie CyMMBI €T0 [UdD.

OrtBer. Hanmpumep, 9811111.
Pa3pe3zanus

(4-6 kaacc, cpeansis). Paspexxbre yron 8x8 Ha yroiku u3 Tpex KJIeTok (cM. puc. 1).

Puc. 1

Pemenne. OqHO 13 BO3MOXHBIX PELIEHUN [TOKA3aHO HA pHC. 2.
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Puc. 2

(7-8 kaacce, cpeansisi). PaspexpTe KBaapar 3x3 Ha JBE 4acTU U KBajpaT 4x4 Ha JIBE YacTH
TaK, YTOOBI U3 TOJYUYECHHBIX YEThIPEX KYCKOB MOKHO OBLIO CIIOKHTH KBaJIparT.

Pemenue. /[Ba BO3MOXXHBIX BapHaHTa IMOKa3aHbI HA pUC. 3.

- B

Puc. 3

TexcToBbIC 322N

(4-5 kaace, gerkas). Ha nucte 6ymaru HapucoBaHbl KBaJpaT U NpsiMOyroibHHUK. KBanpat
2
umeet miomanes 25 cm”. OnHa U3 CTOPOH MPSIMOYrojbHHUKA Ha 1 cM OoJibllle CTOPOHBI KBaJpara, a
Jpyrasi CTOpOHa Ha 2 CM MEHbIlIe CTOPOHBI KBajipaTa. Haliqute miomaas 3Toro npsMoyroJibHUKa.

Otser. 18 cv°.

(6-7 kaacce, cpeansist). [lers cka3zain, 4To y Hero OpaTheB U cecTep MOPOBHY, a Maria cka3zana,
4TO y Hee OpaTheB B TpU pasa Ooublie, yeM cectep. CKOJIBbKO J1eTel B ceMbe, ecnu Mama u Ilers —
Opar u cectpa?

Ortser. 5 nereii (3 Opata u 2 cecTpbl).

Pemenne. Ilycts cecrep B cembe x. Toraa u3 orBera Iletu cienyer, uro OpaTbeB B ceMbe

x+1. Tenepp u3 orBera Mamu nosny4aeM ypaBHeHue x+1=3(x—1), otkyza x=2.
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(5-7 wnace, cpeansisi). Y Kapincona B mkady crosST 5 0aHOK MaJIMHOBOTO, 8 OaHOK
3emisisstHUYHOTO, 10 G6aHOK BHWIIHEBOTO W 25 0aHOK KIIyOHWYHOrO BapeHbs. Moxker nu Kapicon
ChECTh BCE BapeHbE, €CIM KAXKIbIH JCHb OH XOYeT ChenaTh 2 OaHKU BapeHbs, MPU ITOM
00513aTeIILHO U3 Pa3HbBIX ATOA?

OrtBer. He moxer.

Pemenne. Kaxnyro 6anky ki1yOHHYHOTO BapeHbsi KapiicoH chemaeT BMecTe ¢ KaKOH-TO U3
5 + 8 + 10 = 23 GaHOK Japyroro BapeHbs. 3HAYUT, OH ChecT He Oosee 23 OGaHOK KIyOHHYHOTO

BapCHbA U BCC BAPCHBE CHbECTh HE CMOXKCET.

(5-7 kaace, cpeanssi). B smke 25 xr reo3aeit. Kak ¢ moMoripio yameyHbIX BECOB U OJTHOM
rupy B 1 KT 3a ABa B3BEIIMBAaHUS OTMEPUTH 19 KT rBO311€H?

Pemenne. [lpu mepBom B3BEIIMBAaHWM B OJIHY U3 YalleK BECOB KJAJEeM TMPIO U BCE T'BO3JU
packiaabIBaeM IO YallkaM Tak, 4ToObl YCTaHOBUIIOCH paBHOBecue. [lomyunm 13 m 12 kr rBo3jei.
[lepByro KyuKy OTKJIa[bIBAE€M, a OCTaJIbHBIE TBO3/IM JIEJIUM I10I10JIaM, B3BelIMBas 0e3 rupu: 12=6+6.

[Tomyunnu uckomMoe KOJIM4ecTBO reo3aeii: 19=13+6.

(5-7 knacc, cpeansis). Ha npsimoii yepe3 paBHbIC MPOMEKYTKH MOCTABWIIA CTO TOYEK, U OHH
3aHSJIM OTPE30K JJIMHBI @. 3aTeM Ha MpsSMOHM dYepe3 Takue K€ MPOMEXKYTKH MOCTAaBWIIN JIECSThH
TBICAY TOUYEK, M OHM 3aHSIM OTPE30K JUTMHBI b. Bo ckoibko pa3 b 6ounblie a?

Ortser. B 101 pa3.

Pemenne. O003HauMM AIUHY MpoMexyTka 3a x. CTO TOUYeK JeNsT OTPe30K AJUHBI a Ha 99
npoMexxkyTkoB, a 10000 Touek gensT oTpe3ok MIMHBI b HA 9999 mpomexyTtkoB. [ToaTomy a=99x,

b=9999x u b=101a.

(6-7 kiaacc, cpeansisi). K HoBorogHemMy npa3HUKY IIKOJIA MOKYMAET KaKJIOMY YYEHUKY IO
HIOKOJIAJKE. U3BECTHO, YTO €CJIM MOKYMAaTh MIOKOJIA B YIaKkoBKax 1mo 20 mOoKoIaJa0K B KaxI0i, TO
MOHAIOOUTCS HA 5 YMaKOBOK OOJbINE, YeM YHMAKOBOK Mo 24 miokonaakd. CKOJIbKO YYCHHKOB B
mKose?

OtBer. 600.

(7-8 kaace, cpennssi). Tpu yuenuka A, B u C ywactBoBasin B Oere Ha 100 m. Korma A
npubesxan Ha puuum, B 6bu1 mo3aau Hero Ha 10 M, Takke, koraa B ¢unummposan, C Obul M03aau
Hero Ha 10 M. Ha ckonpko MeTpoB Ha ¢unuie A onepemaun C?

OtBet. Ha 19 metpos.
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Pemenne. Ckopocte B cocrtasisier 0,9 ot ckopoctu A, a ckopoctb C cocraBisger 0,9 or

ckopoctu B, T.e. 0,81 oT ckopocTu A.

(7-8 kuacc, cpeansisi). OmnpenenuTe, 4eMy paBEH YroJ MeEXAy 4YacOBOM W MHUHYTHOU
CTpeiaKaMu 4acoB B 23 yaca 45 MUHYT.

OTBer. 82,5°.

Pemenne. Yron mexay MUHYTHOW cTpenkoi U «12» paBen 90°, a mexay yacoBod u «12»

paBeH ueTBepTH OT yria Mexay «11» u «12», T.e. paBeH 1 316;) =75

o

(8-9 kaace, cpeansisi). [loesn, ABUTasCh C MOCTOSHHON CKOPOCTHIO, K 17.00 mpoexan B 1,25
paza GompImii myTh, 4eM K 16.00. Korma moesx Beiexan?

Otser. B 12.00.

Pemenue. 3a 1 yac ot 16.00 no 17.00 noe3x npoexain 0,25 nytu ¢ MmomeHTa Bblezga a0 16.00.

3HaumT, oH exai 4 yaca u Belexai B 12.00.

(7-8 kanace, cpeansisi). /[Ba aBTOMOOWMIISI, HAXOSAIIKUECS HA PACCTOSHUU S KM JpYyT OT Apyra,
JIBUXKYTCS HaBCTpeuy Apyr JIpyry. CKOpocTb MEpBOro aBTOMOOWIS Vi KM/4, BTOPOTO — Vv KM/4.

Uepes kakoe BpeMsi OHU CHOBA OKaXXYTCsl Ha pacCTOSIHUM S KM JIPYT OT Jipyra?

2S5
OrBeT. ———.
v, +v,

S
Pemenue. ABTOMOOWIM BCTpeTsATCA yepe3 —— 4. [loaTomy yepes3 Takoe ke Bpems mociie
v, +v
1 2

MOMEHTA BCTPEYH PACCTOSTHUE MEXAY HUMH CHOBA CTAHET PABHO JS.

(7-8 knace, cpennsisi). B 11Ba Kkmocka mocTynui ToBap 1o OJMHaKoBO# 1ieHe. Uepes Henento B
NepBOM KHOCKE Bce LIeHbl ObuM cCHIDKEHBI Ha 10%, a emne yepe3 Henemo — noauATsl Ha 20%. Bo
BTOPOM KHOCKE 4epe3 JIBe HeAenu LieHbl Oblan yBenuueHbl Ha 10%. B kakoM kuocke yepes aBe
HeJIeNU TI0cyIe MOCTYIUICHHS TOBapa LIeHbl HUXKe?

OrBet. B nepBoM Kunocke.

Pemenne. Ecnu x — HayanbpHas LieHA TOBapa, TO €ro KOHEYHas 1I€HA B NEPBOM KHOCKE —

90 120

x-————=1,08x, a BO BTOpOM — x-@=1,1x
100 100 100
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(6-7 kaacc, cjokHasi). Y BECOB CABHMHYTa CTPEJIKa, TO €CTh OHM BCETla MOKAa3bIBAIOT HA
(UKCHUPOBAHHOE YHCIIO T'PaMMOB OoJjblle (WJIM MEHBIIE) 4yeM HCTHHHBIM Bec. Korma Ha Bechl
TIOJIOKUJTM JIBIHIO, BeChl ToKa3anu 3 kr. Korma Ha Bechl MONOXKMIM apOy3, BEChI MOKAa3adl 5 KT.
Korna B3Becunu u apOy3, U ABIHIO, Bechl MoKa3anu 7 Kr. CKOJbKO KI' TOKaKYT BECHI, €CJIM Ha HUX
MOCTaBUTh TUPIO B 2 KI'?

Ortser. 3 kr.

Pemenne. Ha cymmy 3 + 5 = 8 Kr cABUI CTpENKU BIUSET JBaXJbl, @ HA BEC 7 KI' — TOJBKO
oauH pa3. [Toatomy casur crpenku paBeH 8 — 7 = 1 kr. CnegoBarenbHO, PaBUIbHBIN BeC Ha 1 Kr
MEHBbIIIE, YeM NTOKA3bIBAIOT BECHI. 3HAUUT, €CIU HA BECHI IIOCTABUTh TMPIO B 2 KT, TO OHU MTOKAXKYT 3

KT.

(9-11 kuacc, cpennsisi). Ilo kpyroBoil gopore BenoapoMa exyT JBa BEJIOCUIEIUCTA C
HEU3MEHHbIMH CKOpocTsMU. Korja OHM enyT B HPOTUBOINOJIOKEHHBIX HAIPABICHUSX, TO
BCTpevaroTcsl Kaxable 10 cekyH[, Korja ke OHU €AyT B OJJHOM HaIlpaBJIEHUU, TO OJUH HACTUTAET
npyroro kaxiele 170 cexynn. KakoBa cKOpocTh KakJI0ro BEJIOCUIIEAMCTA, €CIIM JJIUHA KPYroBOn
noporu 170 meTpoB?

OtBet. 9 M/c u 8 M/c.

Pemenue. IlycTe cKOpocTM BEIOCHIEAMCTOB paBHBI X M/c Uy M/c (x>y). Torma

10(x+y) =170 u 170(x—y)=170. Orcrona Haxoaum x = 9 M/c u y = 8 m/c.

Jlornueckue 3aga4n

(6-7 kaacc, caoxnasi). Ha octpoBe KHUBYT phlllapy, KOTOpPbIE BCErjia roBOPAT MpaBlay U
JDKELbI, KOTOpble Bcerna aryr. Berpermwnuces Tpu octposutrsHuHa: Ilers, Baca m Tonsa. Ilers
ckazai: "Msl Bece yokenpl”. Bacs Ha 310 emy orBetmin: "Her, Tonbko Thl". MoeT nu Tonst ObITh
JoKernom?

Otser. He moxer.

Pemenne. Eciiu Tons mxen, To u Bacs mxen. Ho torga Ilerss He MOKeT ObITh HU JDKEIIOM
(Tak Kak OH Torja Obl cka3all MmpaBjay), HU pbIapeM (Tak Kak OH Toraa Obl conrain). 3HauuT, Toms

HE MOKET OBITH JDKEIIOM.

(5-6 kuacc, cpennsis). K Bace nmpunun ero onHokinaccHukd. Mate Bacu cnipocuna y Hero,
CKOJIBKO MpuuuIo rocrei. Baca orseruin: «bonbiie mectn», a CTOsABIIAs PSAAOM CECTPEHKA CKa3aja:
«bonbuie natu». CKoJIbKO ObLIO TOCTEH, €CIM U3BECTHO, UTO OJNH OTBET BEPHBI, a Apyroit HeT?

OTBer. 6.
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Pemenue. Jlomyctum, 9TO TOCTEH NEUCTBUTEIBHO OOJbINe IecTH. Toraa mpaBel u Bacs, u
€ro CecTpa, a 3TO NMPOTHUBOPEYHT YCIOBHIO 33/addl. 3HAYMT, TOCTEH He Ooubine miecTd, U Bacs
HenpaB. Ho Torma momkHa ObITh TIpaBa cecTpa, MHAYe CHOBA HAPYIIUTCS YCJIOBHE 33aJa4d. 3HAYHT,

rocrei oonble natu. Ho ecnu ux 0oJplie HNATH U HE 0OJIbIIE IECTH, TO UX POBHO HICCTh.

(6-7 xknacce, caoxHasg). OIMHHAALATH HIECTUKIACCHUKOB BCTAIM B Kpyr. OHM 10TOBOPUIIHCH,
4YTO HEKOTOPbIE M3 HUX BCErja roBOpsT MpaBly, a BCe JIpyrue — Bceraa Jaryr. Kaxaomy u3 HUX
pasziany mo ABE KapTOUKM, U KaXAbIA CKa3al: «Y MeHs KapTOuku ofHoro usera». llocme storo
KOKIBIA mepenan o6e CBOM KapTOYKU CBOEMY COCely crpaBa. MOIUIM JM OHU BCE IOCIE 3TOTO
CKa3aTb: «Y MEHs Telepb KapTOUKH Pa3HbIX LIBETOB)?

Otser. He mornu.

PaccMoTpuM IBYX IIECTHKIACCHUKOB, CTOSIIMX PsiaoM. [Ipo kapTouyku, KOTOpbIE MpaBblid U3
Hux (I1) momyuun ot nesoro (JI), onu ganu pa3zubie OTBETHI. 3HAUUT, OJIUH U3 HUX TOBOPUT IPaBAY,
a npyrou — jpket. [lycts cnepyronmii mo kpyry 3a Il — mectukiiaccauk K. Tornma B mape I1 — K
TaK)K€ OJIMH TOBOPUT IIpaBay, a Apyroi — jokeT. M tak nanee. 3Ha4uT, rOBOPSALINE MPABIY U JOKb —

YCpEeaAYIOTCs. HOBTOMy HUX JOJIZKHO OBITH YETHOE KOJMYECTBO.

(9-11 knacc, cpeansisi). B memke nexar 26 cuHUX M KpacHbIX 11apoB. Cpenu mo0bix 18
[IapOB €CTh XOTsI Obl OJUH CHUHUH, a cpeau roObIx 10 mapoB ecTb XOTS Obl OJAMH KpacHbIM.
CKOJIBKO KpacHbIX IIAapOB B MEILKE?

OrtsBer. 17.

Pemenne. Tak kak u3 18 mapoB HaiifieTcst X0Ts Obl OIMH CUHUI, TO KpacHbIX He Oonee 17, a
u3 mo0bIx 10 mapoB Haiinercs XoTs Obl OJIMH KpacHbIH, TO €CTh CUHUX He Oosee 9. Tak kak Bcex

11apoB 26, To cMHUX — 9, a KpacHbIX — 17.

YeTrHOCTH

(7-8 knace, caoxnas). Broms 3abopa pactyr 10 xycrtoB cmopoausbl. Yucio srojx Ha
COoceTHUX KycTax oTin4aercs Ha 1. MoskeT u Ha Bcex KycTax BMecTe ObITh 1000 siron?

OTtBet. He Moxer.

Pemenue. Yucno srog Ha JBYX COCETHUX KyCTaxX OTJIWYAeTCs Ha 1, MOITOMY Ha JBYX
COCEIHMX KYCTaX BMECTE HEUETHOE UMCIO AroA. Torjaa KOJIMYeCTBO Sr0Jl Ha IECATH KyCTax paBHO
CyMME IATH HEYETHBIX YUCEN, T.€. YHCIYy HEUETHOMY. 3HAUUT, HA BCEX KyCTax BMECTE HE MOXET

owrTe 1000 sTOI.
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(6-7 kaacc, caoxknasi). B 6b kiacce ooyuatorcst 20 yueHHKOB. B mepBoii yeTBepTH OHU TIO
TPOe ACKYPUIIM MO Kiaccy. MOIJIO JIM Tak MOJyYUTHCS, YTO B HEKOTOPHIH MOMEHT KaXKIbId U3
YUEHUKOB OTIICKYPHUII C KaXKIBIM POBHO 110 OJJHOMY pazy?

OtBet: He morio.

Pemenne. Ilpennonoxum, yto Takoe Bo3MOKHO. Paccmorpum nroboro ydenuka. B mepBoe
CBOE JIGKYPCTBO OH OTACKYPHUI C ABYMS OJHOKJIACCHUKaMU. Bo BTopoe — ¢ AByMsI IPYTUMU U T. 1.
Tak kak y Hero 19 OIHOKIACCHUKOB (HEUETHOE YHUCIIO), TO IOCJE JEBATOTO €ro JCKYpCTBa
OCTaHETCSl POBHO OJIUH OJHOKJIACCHHK, C KOTOPBIM OH He oTAeKypui. [lonydeHHoe mpoTuBopeune

3aBCpIIacT JOKa3aTCIbCTBO.

(6-7 knace, ciaoxHasi). /IBa HarypanpHbIX uucia B cymme nator 1001. Bacs yBemmunn
KaKI0€ U3 HUX Ha 25 M MEPEMHOKNI MOJIydeHHbIe Ynciaa. OH MOIy4YuIl, YTO IIPOU3BENCHUE TAKKE
okaHumBaercs Ha 1001. Jlokaxure, uro Bacs ommoOcs.

Pemenne. Eciiu cymma n1Byx HaTypaibHbIX uMcie paBHa 1001, To oHO M3 HUX YETHOE, a
npyroe HedetHoe. Ecim K dYeTHOMy 4Mciay NpuOaBUTH 25, MOMYyYUTCS HEYETHOE YHUCIIO.
AHAJIOTUYHO, €CIIM K HEUETHOMY YHMCITy MPUOaBUTH 25, MOIyYUTCS YETHOE YUCIIO. A MPOU3BEICHHE
YETHOT'O U HEUETHOI'O YHCEJI JJOJKHO OBITh YHCIIOM YETHBIM M II0ATOMY HE MOXKET OKaHYUBAThCs Ha

1001.

(6-7 knace, cpeausis). Cymma nsatu uncen pasHa 200. Jlokaxkute, 4To UX MPOU3BEACHUE HE
MOJKET OKaH4MBaThcs Ha 1999.
Pemenne. [IpousBenenue yucesn HEUYETHO, CIIEOBATEIbHO, BCE MMATh YMCENT HEYETHBI, U UX

CyMMa TaK»e JI0J’KHA ObITh HEUETHOM.

(5-7 kaace, caoxxkHas). B KoHIIE KaXKa0ro ypoka (pU3KyJabTYpbl YUUTENb MPOBOAMUT 3a0er u
naét nmoOeautento 3abera Tpu KOH(EThI, a BCEM OCTaJIbHBIM Y4eHHKaM — 1o ofHou. K koHiy
yetBeptu Ilets 3acmyxun 29 kouder, Kona — 30, a Baca — 33 xondetsl. M3BecTHO, YTO OAMH U3
HUX MPONYCTHJI POBHO OJMH YPOK (DU3KYJIBTYphl, Y4acTBYs B OJHMMIIMAJE IO MaTeMaTHKE,
OCTaJIbHBIE K€ YPOKOB He nporyckanu. Kro u3 nereit mponyctust ypok? OObsCHUTE CBOW OTBET.

Oteer. Koss.

Pemenne. [locre xaxmoro 3abera Bce MPUCYTCTBYIOUIME HAa YPOKE IIKOJIBHUKHU MOIYYarOT
HeuéTHoe KoiuuecTBO KoH(er. [loaToMy 4E€THOCTH KOMMYECTBa IMOJYyYEHHBIX KOH(peT y peosrT,
MOCETUBIIIUX BCE YPOKH, TOJDKHA OBITH oanHakoBor. Ho u3 Tpéx umucen 29, 30, 33 nmepBoe u TpeThe
— He4€THble, a BTOpOoe — 4YETHOE. 3HA4YMUT, MPOMYCTHJ YPOK TOT, Y KOro 4E€THOE KOJIMYECTBO

3apabOTaHHBIX KOH(ET.
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(8-9 kaacce, Tpyanas). ['panu urpansHOro KyOMKa 3aHyMepoBaHbl ynuciamu ot 1 o 6. Ilets
CIIOXHJI U3 BOCHBMH HWIPATbHBIX KyOMKOB KyO BIBOE€ OOJNBIIEr0 pasMepa Tak, 4TO 4YMCIA Ha
NPWIEraloIIuX JIpyr K APYry IpaHax KyOMKOB OJMHAKOBbL. MoskeT nu cymma Bcex 24 umced,
HaIlMCAaHHBIX Ha MIOBEPXHOCTH clioskeHHOro [lereit ky0Oa, paBHATbCS 997

Ortser. He moxer.

Pemenne. CymMMa BceX YHMCEN, 3alMMCAHHBIX HA TPAHSIX ITUX BOCBMHU UTPAIBHBIX KYOHKOB
paBHa yeTHOMY uuciy (8-21). Tak kak uucia Ha MPWIETAIONIMX JIPYT K APYTy IpaHax KyOHMKOB
OJIMHAKOBBI, TO OHU BCE YHUCJIa BHYTPU OOJBLIOr0 KyOa pa30uBarOTCs Ha Mapbl OJWHAKOBHIX. To
eCTh CyMMa BCEX uuceld BHYTpH Oosiblioro Ky0a dYeTHa. 3HAYUT, U CymMMa BCEeX 4YHCENl Ha
MOBEPXHOCTU OOJIBIIOTO KyOa Takke JOHKHA ObITh YETHOW (KaK Pa3HOCTh YETHBIX UYHCET) U HE

MOJKET paBHATHCS 99.

JleaumocThb

(6-7 kaacc, aerkas). 3anumute uncia 1, 2, 3, 4, 6, 8, 9 B cTpoKy Tak, 4TOOBI U3 JTHOOBIX JBYX
COCEJIHUX YHUCEI OIHO JICJIUIIOCH ObI Ha JIPYTO€.

OtBet. Hanpumep, 9, 3, 6, 2, 4, 8, 1.

(5-6 kaacc, cpeansisi). Kaxxnoe u3 nByx uucen He aenutcs Ha 10. Ux mpousBeneHue paBHO
1000. A yemy MOKET paBHATBHCS UX CyMMa?

OrtBer. 133=125+8.

(6-7 kaacc, aerkas). [Ipunymaiite 1eBATH3HAUYHOE YUCIIO, Y KOTOPOTO IO KpaiiHeil Mepe Tpu
pasHble HU(PBI, U KOTOPOE JIEIUTCS Ha KaXIyI0 U3 HUX.

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

(7-8 xaace, caoxknasn). B ximacce 6onpbmre 20, Ho menbie 30 yuenukos. [Ipu 3ToM B Kitacce
T€X, KTO XOJUT B IIaXMaTHBIA KPY>KOK, B 2 pa3a MEHbIIIE, YeM T€X, KTO HE XOIUT. A TeX, KTO XOJIUT
B IIAILIEYHBIN KPYXKOK, B 3 pa3a MEHBbIIE, YEM T€X, KTO HE XOAUT. CKOJIBKO YUEHHUKOB B Kilacce?

OrtBet. 24 yyeHUKa.

Pemenne. [1ycTh B maxmaTHbIN KPY)KOK XOIUT X PeOST, TOr/a B HETO HE XOAUT 2Xx PEOST.
Urak, Bcero B kiacce 3x pedSAT, M KOJUYECTBO YUYCHHKOB B KJIacCe JENMUTCA Ha 3. AHAJIOTUYHO,

MyCTh B IIAIIEYHBIA KPYXKOK XOOUT y peOsAT, Toraa B Hero He xoauT 3y pebst. Utak, Bcero B

kjacce 4y pedsAT, M KOJTUYECTBO YICHUKOB B Kjlacce JAeNuTcs Ha 4.
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Uucno y4eHHKOB B KJlacce IEeIuTes U Ha 3, 1 Ha 4, TO €CTh OHO JenuTca Ha 12. EquHcTBeHHOE

noaxojdiiee gucio, oonslrree 20 u meusitee 30, 3to 24.

(9-10 kaace, cpeausisi). JJoKaxuTe, 4TO MPH JTFOOOM HATYPATLHOM 7 UMCIO 1 +3n” +6n+8
SABJIICTCA COCTaBHBIM.

Pemrenue. YTBepkacHuE 3a7aud CIEAYeT U3 PA3J0XKEHUS [JAaHHOTO BBIPAKEHUS HaA
MHO>KUTENH, KOKIBIA U3 KOTOPBIX OO0JIbIlIE €AMHULIBI IPU BCEX HATYPAJIbHBIX N:

n+3n° +6n+8=n’+8+3n>+6n=
=(n+2)(n* -2n+4)+3n(n+2)=(n+2)(n* +n+4).

(8-9 kuaace, caoxnas). [IpousBenenrue Tpex HaTypalbHBIX YHUCENT OKAHYMBAeTCs Ha 2222.
JlokaxxuTe, 4TO UX CyMMa HE MOXKET paBHATHCST 9999.

Pemenne. Eciiu cymma Tpex 1iensix yucen paBHa 9999, To mub0 oHU Bce HEUETHBI (M TOTIa
UX NIPOU3BEICHNE OKAHYMBACTCS Ha HEUETHYIO U (PY), TMOO0 J1Ba M3 HUX YETHBI, & OJJHO HEUETHO

(Torna ux mpou3BeeHUE AETUTCS Ha 4, a 4KCII0, OKaH4YMBatolleecs Ha 22, Ha 4 He JenuTes).

(8-10 kaace, cpeansisi). Cymma nudp HaTypalibHOTO uncia A paBHa cymme mudp gucina 3A.

a) Jlokaxxure, uto A nenurtcs Ha 3.

0) Hoxaxwute, uto A nenurcs Ha 9.

B) BepHo 11, uto A o6si3aTenbHO Aenutcs Ha 277

Oteer. B) He o0s13arenbHo.

Pewenmue.

a), 06) Ilycte cymma tudp uucna A paBna S. Ho tak xak 3A nenutcs Ha 3, TO S nenuTcs Ha 3,
torna u A nenurtcs Ha 3. OTcrofa cienyer, uro 3A nenutcs Ha 9 u S Takxke Aenurcs Ha 9, To ecTh A
JenuTcs Ha 9.

B) He o0s13aTenbHO, MOXKHO B35Th, Hanpumep, A=9.

(8-10 kmacce, cpemusisi). Haiinure kakue-HHOyAb TpU MOCIEIOBATEIbHBIX HATYpaJbHBIX
yucia, Menbiux 1000, mpousBeneHrne KOTOpbIX AeauTcs Ha 9999.

Ortser. Hanpumep, 99, 100 u 101.

Pemenue. OTOT mpuMep MOKHO NOJIY4YHUTb, 3aMETUB, 4YTO 9999 =99-101.

3ameuanue. Kpome 3Toro, cymiecTByeT poBHO oJiMH Jipyroit mpumep: 504, 505, 506.
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(9-10 xkaacc, cpeansisi). Ha nmocke Hamumcano umcio 543254325432. Hekotopbie 1udpbl
CTEpJIM TakK, YTOOBI MOJYYUTh HAUOOJIbIIIEE BO3MOXKHOE YMCIIO, Aensieecs Ha 9. Uemy paBHO 3TO
HauOobIIEe YUCTIO0?

OTtBert. 5435432532.

Pemenne. 13 nmpu3Haka JemuMOCTH Ha 9 clieyeT, 4YTO CyMMa CTEPThIX IUQP JAODKHA OBITh
paBHa 6. M3 nByX umcen Ooisblie TO, B 3aMucu KoToporo Oonbuie nudp. IloaTomy HyKHO cTepeTh
nBe nudper — mbo 3 u 3, mubo 2 u 4. U3 AByX AecsaTupaspsAHbIX YHceT 0OJbIIe TO, Y KOTOPOTo B
CTapmIUX paspsuax croar Oonpmue mudpsl. [lodTOMy HYXKHO CTEpeTh IEPBYIO IBOWKY WU

MOCJICTHIOO YETBEPKY.
Auredpa

(8 xi1acce, Jerkast). Haliaure HauMeHbIIMH Lenblid KopeHs ypaBHenus (| x| —1)(x+2,5)=0.

OTtsBer. —1.

(8 kuace, aerkas). [Ipoxoasat nmu npsmeie x+y—1=0, 2x-5y+1=0 n 4x-3y—1=0 yepe3 ogny
TOYKY?

Otger. [la.

4 3
Pemenne. [IpsmMbie poxoadaT yepes TOUKY ;,7 .

(8-9 knacce, cpeansist). Eciu B mpou3BeieHUN JIBYX YUCEII NIEPBBI MHOXKHUTEIb YBEJIMYUTH Ha
I, a BTopoit ymeHbmuTh Ha 1, To mpomsBenenue yBenuuutcs Ha 1000. Kax wusmeHutcs
MPOU3BEICHNE UCXOTHBIX YHUCEIl, €CIIH, HAa00OPOT, MEePBbI MHOKUTENIb YMEHBIIUTH Ha 1, a BTOpoit
YBEJIUUYUTH Ha 17

Oteer. YMmensmmutcs Ha 1002.

Pemenue. [lycts n3HauanpHo ObutH yncina x M y (c mpoumsBeneHueMm xy ). Ilocie Toro kak
NEpPBbII MHOXHUTEIb VYBEIMYWJIA Ha 1, a BTOpPOM yMEHbIIMIM Ha |, TOIy4YHIOCH
(x+1)(y—1)=xy+y—x—1. Ilpoussenenue ypennuunocb Ha 1000, To ectp y—x—1=1000 wunu
y—x=1001. Ecnu >xe nepBbIil MHOKUTENIb YMEHBIIUTB Ha 1, a BTOPOM yBENWYUTH Ha |, momyuuTcs
x-D(y+)=xy—y+x—1. 3ameTnM, qTo
xy—y+x—1=xy—(y—x)—1=xy—1001-1=xy—1002. To ecTb npou3BeACHNE YMEHBIINIOCH Ha
1002.
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(8 kacce, cpennsn). lokaxure, yto eciit a+2b=3cu b+2c=3a,10 c+2a=3b.

Pemenne. CrnoxuB JBa JaHHBIX PaBEHCTBA, MNOAy4YuM a+3b+2c=3c+3a, OTKyIa
c+2a=3b.

3ameuanue. Pemras cuctemMy METOJIOM IMOACTAHOBKHU IMOJIYYUM: a = b = ¢, OTKy/Aa TaKXKe

CIICAYCT NOKA3bIBACMOC PAaBCHCTBO.

(9 kuace, cpennsisi). Haiigure cymmy OBYX pa3iuyHbIX YHUCENl a U b, yIOBIETBOPSIOUIUX
paBeHCTBY a’ +b=b"+a.
OtBer. a+b=1.

Pemenne. Pemenue: ypaBHeHUuE MOXKHO mpeoOpazoBath K Buay (a—b)(a+b—1)=0. A Tax

Kak a#b, 10 a+b—1=0, otkyna a+b=1.

(9-10 knace, cpeansisi). Haiinure Bce mapbl 4ucen X, y, A/ KOTOPBIX BBHIIIOJTHEHO PaBEHCTBO

\/x—y +\/y—x =x+y+1.
OtBer. x =y =-0,5.
Pemenue. B CUJ1y HCOTPHULATCIBbHOCTH NOJAKOPCHHBIX BI)Ipa)KCHI/If/'I AOJDKHBI OJHOBPEMCHHO

BBITIOJIHSITHCSI HEPABEHCTBA X > y, X <y, OTKyAa u cienyer x =y =—0,5.

(9-11 kaace, cpeansisi). Cpennee apuMeTHUECKOE ECATH PA3IUYHBIX HATYPATbHBIX YHCENT
paBHo 15. Haiiaute HanbosbIee BO3MOKHOE 3HAUEHNE HAaUOOJIBILIEr0 U3 ATUX YHUCEI.

OtBert. 105.

Pemenune. Cymma ganHbix yucen paBHa 150. Tak kak Bce yucia pa3iMyuHbl, TO CyMMa JI€BSITH
HAaMMCHBIIINX M3 HUX HE MeHbIIe, ueM 1 + 2 + ... + 9 = 45, CnegoBaTeabHO, HAMOOJIBIIIEE YUCIIO HE

MOeT ObITh O60JbImIe ueM 105. 310 Bo3moxkHo: (1 +2+...+9 +105): 10 = 15.

(8-9 kaacc, caoxuan). B popmyny nuneliHol pyHkuun y=kx+b BMecto OykB k ¥ b BnuIIuTe
yucia oT 11 1o 20 (kaxaoe mo oJHOMY pa3y) Tak, YTOObI MOITYYMUIIOCH MATh (QYHKUIUH, TpapuKH
KOTOPBIX IPOXOSAT YEPE3 OAHY TOUKY.

Pemenne. Hanpumep, rpaduku ¢yaxuuit y=11x+20, y=12x+19, y=13x+18, y=14x+17,
y=15x+16, npoxonst uepe3 Touky (1; 31).
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I'eomeTpus

(8 kuaace, gerkas). Cropona AC tpeyronbuuka ABC Ttoukamu D u E pa3jeneHa Ha TpHU
paBHbIe yacTH (Touka D nexut mexay A u E). Jlokaxute, uto ecnu BD=BE, To Tpeyronsuuk ABC
— paBHOOEIPEHHBIH.

Pemenue. Tak kak TpeyronbHUK BDE paBHOOenpeHHbIi, T0 LZBDE=/BED. 3Ha4uT, paBHbBI
COOTBETCTBYIOIIME cMexHble yriel: ZADB=/CEB. Ilo ycnoButo, AD=EC u BD=BE. Iloatomy
TpeyroiabHuku ADB u CEB paBHbl (II0 JBYM CTOpOHaM U Yrily Mexay HumH). 3 paBeHcTBa
TPEYrOJIbHUKOB CJeayeT paBeHCTBO cTopoH AB u BC. Otcrona cienyer, 4to TpeyroibHuk ABC

paBHOOEIPEHHBIN.

(8 knacce, cpeansisi). Boicotst AA; u CC; ocTpoyronbHOro TpeyrojibHuka ABC nepecekaroTcs

B Touke O. Jlokaxure, 4o eciiu OA=0C, To TpeyroibHuK ABC — paBHOOEIPEHHBIMH.

Pemenue. AAOC,=ACOA; (110 TUTIOTEHY3€ U OCTPOMY yTiy), ciienoBatenbHo, OC1=0A; (cm.
puc. 4) . Iloatomy AA;=CC,, u, cnegoBarenbHo, AABA|=ACBC; (110 xaTeTy U OCTpPOMY YTIy).
Otkyna AB=BC.

-5

| | | | I. I

n -. .I

S s
Puc. 4

(8-9 kuaacc, cpennsisi). B Tpeyronpauke ABC mpoBenena menuana AD. Haiigute yribr
tpeyroiabauka ABC, ecmu ZADC=120°, ZDAB=60°.

OtBer. LA=90°, ZB=60°, ZC=30°.

Pemenne. Tax kaxk LADC=120°, 10 LADB=60°. 3Hauutr, TpeyroibHuk ADB
paBHOcTOpoHHUH (1 LABD=60°). Torna BD = AD = DC u tpeyronsHuk ADC paBHOOEIPEHHBIH.
3nauut ZDAC= ZDCA=(180°-120°):2=30°. Otxyna £ZBAC = 90°.
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(9-10 kaacce, cpeansist). Y 3Be3n61 ACEBD (cM. puc. 5) paBHbI yribl Ipu BepuiMHax A u B,

yriiel pu BepmmHax £ u C, a Takxke paBHbI JUIMHBL 0Tpe3KoB AC u BE. Jlokaxure, yto AD=BD.

Pemenne. Tpeyronbuuku ACG u BEF paBHbl (II0 CTOPOHE U JIBYM yIJlaM, NMPUIEKAIIUM K
Heit) (cM. puc. 6). CnenoBarensno, LAGC=/BFE u AG=BF. Ilo TeopemMe O CMEXHBIX yriax
ZFGD=/GFD. Iloatomy TtpeyronbHuk GFD paBHoGenpennsii (GD=FD). CnenoBareibHO,
AG+GD=BF+FD, 1.e. AD=BD.

Ay
g1 T
ST

Puc. 6

(9 xaace, cpeansisi). B tpeyronsauke ABC 6uccekrpuca AE paBHa otpe3ky EC. Haiiqure yrou
ABC, eciim AC = 2AB.

OtBer. ZABC =90°.

Pemenne. Ilycts Touka D — cepeauna ctoponsl AC (cm. puc. 7). Torna AD = AC/2 = AB.
3uauut, TpeyronbHuku ABE u ADE paBHbl (cTopoHa AE — obmas, ZBAE = ZCAE). Torna ZABC
= ZADE = 90°, tak kak ED — menuana paBHoOenpenHoro tpeyroibHuka AEC (AE=EC — 1o

YCIIOBUIO) M, 3HAUUT, €0 BBICOTA.
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. - :
l. - m | ...
| L i
Puc. 7

(10-11 xaace, cpeansisi). [lapamienorpaMM AByMsl TapaMu MPSMBIX, MapauIeIbHBIX €ro
CTOpOHaM, pa30OUT Ha JeBITH mapaiienorpamMmmoB (cMm. puc. 8). Haiiaure miomane
yeTbIipexyroiibiuka ABCD, ecnu 1uiomiaib WCXOAHOTO MapajuiesiorpaMma paBHa Sj, a IUIOIIAAb

HEHTPAIBHOTO (3aKPaIIeHHOT0) MMapajuiesiorpaMMa paBHa S,.

s -
i . .
._. ="
.I .. | ..
. r
Puc. 8

OTBer. M .

Pemenue. Yeroipexyronsuuk ABCD cknagpsiBaeTcsi U3 3aKpalleHHOTO MapajuieiorpaMMa 1

IMMOJIOBHHOK IMapaJUICIIOrpaMMOB, COCTABIIAIOINIUX pAMKY.

(10-11 kaace, caoxuasn). Touka D — cepenuna croponbl AC tpeyronsuuka ABC, DE u DF —
ouccekTpuchl TpeyroiabHukoB ADB u CDB. Jlokaxwurte, uto EF PAC.

Pemenne. Ilo CBOMCTBY OMCCEKTPUCHI TPEYroJIbHUKA

BE:EA=BD:DA=BD:DC =BF : FC. Orciona cnenyert, uto EF PAC.

(10-11 kaace, caoxuasi). B tpeyronbauke ABC OuccekTpuchl yrioB A u B mepecekaroT
OMHUCaHHYI0 OKPYX)HOCTh B Toukax K u L. Otpe3ku AK u BL nepecekatorcs B Touke X U AENATCA
TOM TOUKOW B paBHBIX OTHOUIEHUSX, CUYUTash OT BEPIIMH TpeyrojbHHUKA. JlokaxuTe, 4YTO

TpeyroiabHuK ABC — paBHOOEAPEHHBIH.
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Pemenue. U3 ycnoBus ciaenyer mogodue TpeyrodbHUKOB AXB n KXL — 110 mepBOMY IIPU3HAKY
(LAXB=Z/KXL). Orcrona £ZBAK=/LKA, no ZLKA=Z/ABL (BnHCaHHBIC YTJbl, ONMHUPAIOIINECS Ha

onny ayry). Tak kak AK u BL — GuccekTpuchl, TO oTcroaa cineayer ZA=2B (cm. puc. 9).

Puc. 9

KomOunnaropuxka

(9-10 kuace, cnoxnas). Kakux Hatypanbubix uucen ot 1 1o 1000000 Oomnplie: aensiuxcs
Ha 11, HOo He mensmmxcsa Ha 13, mim gensgmuxcs Ha 13, HO He mensmuxcs Ha 117

OtBer. Yucen, nemsimumxcs Ha 11, HO He menmsuuxcs Ha 13, cpenu uucen ot 1 go 1000000
0oJIbIlle, YeM YHce, aesimuxcsd Ha 13, Ho He gensamuxcs Ha 11.

Pemenue. J{elicTBUTENBHO, MYCTh KOJUYECTBA ITUX YMCEN PaBHbI A U B COOTBETCTBEHHO, a
konuyectBo yucen ot 1 mo 1000000, kpatueix u 11, u 13, paBHo C. Torma A+C — KOIMYECTBO

yucen, aensmmxcs Ha 11, a B+C — nensiiuxcs Ha 13. fcno, uto A+C>B+C. IlosTtomy A>B.

(10-11 kaace, cpeaHssi). DIeKTPOHHbIE yackl Moka3biBatoT BpeMs oT 00.00.00 mo 23.59.59.
CKOJIBKO BpeMEHH B T€UEHUE CYTOK Ha TabJI0 4acoB ropsAT pOBHO TpH LUppbI 77

OrtBeT. 72 CEeKyH[BI.

Pemenue. Ecnu Ha Tabno ropsat uudpst ab.cd.mn, 10 a#7,c #7, m#7 . lloatomy b=d=n=7.

Ho torma a=0 wmu 1, ¢=0, 1, 2, 3, 4, 5, m=0, 1, 2, 3, 4, 5. Bcero nonyuaercst 2-6-6="72

HOIXOAALINX HA00OpOB UMD, a KaKAbIH HaOOp roput | cekyHay.
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Pexomennyemas nmureparypa i NOATOTOBKHU 3aJaHUl IIKOJIBHOIO Tarna

Bceepoccniickoil MaTeMaTH4e€CKON OJTMMITHA b

Kypuanoi

((KBaHT», «KBaHTI/IK», «Maremartuka B IIKOJIC», «Maremaruka JJIA IIKOJIBHHUKOB»

Knuzu u memoouueckue nocobusi:

Aecaxanos H.X., [loorunckui O.K. Maremartuka. Paiionusie onmummnansl. 6-11 kimace. — M.
IIpocsemenue, 2010.

Aeaxanos H.X., boeoanos U.U., Koocesnuros I1.A., [loorunckuii O.K., Tepewun /[.A. Matemartuka.
Bcepoccuiickue onmumnuanel. Beimyck 1. — M.: IIpocBemenue, 2008.

Aeaxanos H.X., Iloonunckuii O.K. Marematuka. Becepoccuiickue onummnuaabl. Beimyck 2. — M.
IIpocsemenue, 2009.

Aeaxanos H.X., Iloonunckuii O.K., Pybanos U.C. Marematuka. Beepoccuiickue ouMIuabl.
Boinyck 3. — M.: I[Ipocsemienue, 2011.

Aeaxanos H.X., lloonunckuii O.K., Pybanos U.C. Marematuka. Becepoccuiickue onuMIuabl.
Beimyck 4. — M.: [Ipocsemenue, 2013.

Aoenvwun A.B., Kykuna E.I'., Jlamvinos U.A. u op. Maremarnueckas onummnuana um. . I1.
Kykunna. Omck, 2007-2009. — M.: MITHMO, 2011.

Anopeesa A.H., bapabanoe A.1., Yepnasckuii M.A. CapaToBCcKHe MaTeMaTUYECKHe
onuMmnuazapl. 1950/51-1994/95. (2-e. ucnpasnenHoe u gomnonnenHoe). — M.: MITHMO, 2013.
babunckas U.JI. 3apaun matematnueckux onummuan. M.: Hayka, 1975.

bnunxoe A./1., I'opckas E.C., I'yposuy B.M. (cocm.). MOoCKOBCKHE MaTeMaTH4YecKue peratbl. YacTs
1. 1998- 2006 — M.: MITHMO, 2014.

bnunxos A.J]. (cocm.). MockoBckue mareMatudeckue peratel. Yacts 2. 2006— 2013 — M.
MIIHMO, 2014.

T'enxun C.A., Umenbepe U.B., @omun /[.B. JIeHuHrpaackue maremMaruyeckue Kpyxku. — Kupos:
Aca, 1994.

T'opbaues H.B. COOpHUK OJIMMIIHAIHBIX 3a]1a4 IO MaTeMaTHke (3-€ u3[., CTepeoTH.). — M.:
MIIHMO, 2013.

T'opoun P.K. DT0 NOJKEH 3HATh KaX /bl MaTIIKOJIBHUK (6-€ U3/1aHne, CTepeoTUIiHoe). — M.,
MIIHMO, 2011.

T'opoun P.K. I'eomerpus. [lnanumerpus. 7-9 knaccol (5-e u3gaHue, crepeoTunHoe). — M.,

MIIHMO, 2012.
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Kanenv-benos A.A., Kosanvooicu A.K. Kak pemaror HecTaHIapTHBIC 3a/1a4H (8-€, CTEpEOTHITHOE). —
M., MITHMO, 2014.

Knon K.A. B3BemnBaHus U aIrOPUTMBI: OT TOJIOBOJIOMOK K 3a7a4daM (3-e, crepeoTunHoe). — M.,
MIIHMO, 2014.

Kosnosa E. I'. Cka3ku ¥ MOJCKA3KK (3a/1a4u ISl MAaTEMaTHIECKOTo KpyKKa) (7-e u3anue,
crepeotuntoe).— M., MIITHMO, 2013.

Kopoemcxuii b.A. Matemaruueckast cmekanka. — M., THOMII, 1958 — 576 c.

Packuna U. B, Illnonw /] 3. Jlormueckue 3agaun. — M.: MITHMO, 2014.

WnTepuer-pecype: http://www.problems.ru/
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MeToauvecKkue peKOMEHAAMH M0 pa3padoTKe 3aJaHUIl U TPeOOBAHUI K

NMPOBEACHNI0 MYHUIUIIAJTbHOI'O 3Talla

BBenenue

B 2018/2019 yue6HOM romy coxpaHseTcs: 00IIasi YeThIpexdTanHas cTpykTypa OnumMnuais:
LIKOJIbHBIM, MYHULIMIIAJIbHBIN, PETMOHAIBHBIN U 3aKJIFOUUTEIIbHBIN JTAllbI.

Hacrosmue meronuueckue peKOMEHAALMM MOAroTOBIEHBl LleHTpanpHOM MpeIMETHO-
METOJMYECKOM KOMHUCCHEH T1I0 MaTEeMaTMKE U HAalpaBlIeHbl B IIOMOILb PETMOHAIbHBIM
METOJMYECKUM KOMMCCHUSIM B COCTABJIICHMM 33JaHUW JJis NMPOBEACHUS MYHULMIIAIBHOIO 3Tara
Onumnuajel o MmareMatuke B cyonbekrax Poccuiickoit denepannu.

Metoauueckue Marepualibl COAEpPKAT XapaKTEPUCTUKY COJEpKAaHUS MYHULIUIAIBHOIO
JTana, OMHMCaHUEe TMOJIXOA0B K pa3paboTKe 3aJlaHuil PEerMOHANbHBIMU MPEAMETHO-METOANYECKUMHU
KOMUCCHSIMHU; PEKOMEHJIAIUU 0 MOPSAKY MPOBEACHUS OJMMIIHAJ [0 MaTeMaTHKe, TPeOOBaHUS K
CTPYKTYpE M COJEP)KaHUIO OJMMITMAJHBIX 33/1a4, PEKOMEHIyeMble MCTOYHHKH WH(GOpMAIMU IS
MOJIFOTOBKHU 3aJIJaHUM, a TAKKE PEKOMEHAALINHU 110 OLICHUBAHUIO PELICHUI Y4aCTHUKOB OJIMMITUAJ.

Kpome Toro, mpuBeneHbl 00pa3libl KOMIUIEKTOB OJIMMIIHAIHBIX 3aJaHUM Ui NpPOBEACHUS
MYHUIIMIIAJIBHOTO dTala OJUMIINAAbI C PEIICHUAMHU. B HUX BKIIIOYEHBI 33[]a4H, [TPEIaraBIIuecs Ha
HAYaJbHBIX ATalax OJUMIHNAJA B Pa3IMYHBIX PErHOHAX CTpaHbl, JIMOO BKJIIOYEHHbIE B COOPHHMKH
OJIMMITUAJHBIX 3a/1a4.

IlenTpanpHas NpeaMETHO-METOAMYECKAss KOMHUCCHUS 10 MAaT€MAaTHUKE BBIPAKAET HAIEKIY,
YTO MPEACTaBICHHBIE METOJUYECKHE PEKOMEHJAIMM OKaXXyTCs IOJE3HBIMM IpU IPOBEIECHUU
MYyHUIIMIIaJbHOTO 3Tana Bceepoccuiickol onuMMIIMabl IIKOJIBHUKOB IO MaTeMaTHKEe, U JKellaeT
yCIIEXOB OpraHu3aropaM B HX MpoBeAeHUU. B ciayyae HEOOXOIMMOCTH, JIONOJHUTEIBbHYIO
UH(OPMAIIKIO N0 MPECTABICHHBIM METOJMUECKUM MaTeprataM MOXKHO HOJIYYHUTh TO AJIEKTPOHHOMN
noyte, oOpaTUBLIMCH MO ajapecy nazar_ag@mail.ru B LleHTpanbHyI0 NpeIMETHO-METOANYECKYIO
KOMUCCHIO IO MaTEeMaTHKeE.

Mertoauueckue peKOMEHJAUK IS MyHUIUNAIBHOTO 3Tana Bcepoccuiickor OauMITHaIbI
MIKOJBHUKOB N0 MaTemaTtuke B 2018/2019 yuebHOM rony yTBepkIeHbl Ha 3aceqanuu LleHTpanbHo

MPEeIMETHO-METOINYECKOM KOMUCCUU 10 MaTemaTuke (mpoTokoi Ne 2 ot 13 utons 2018 roza).
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OcHOBHBIE 33724l

Ha MyHununanbHOM 3Tane NpOUCXOAAT HM3MeHeHusd B nemax Omumnuanel. OHa Teneps
HaIpaBJieHA HE TOJBKO HA IMONYJISPU3ALUI0 MATEMAaTUKU M MaTEMaTHUYECKUX 3HaHWM. AHaiu3 ee
pe3ysbTaTOB IMO3BOJISIET CPABHMBATh KAueCTBO PAa0OTHl C YYAIMMHUCSA B PA3IMYHBIX MIKOJAX,
yCTaHaBJIMBaTh YPOBEHb MOATOTOBKU YUAIIUXCSl BCETO PErHMOHA, ONPENEeNATh HAallPaBICHUs PabOThI
C OJApeHHbIMM ULIKOJBHUKAMH B peruoHe. llpm »>TOM ycunamBaeTcss MOTHUBUpPYIOLIAas poOJIb
Onumnuanael, KOrza Yy €€ YYacTHUKOB IOSIBISIETCS. BO3MOXHOCTb CPaBHEHHS  CBOMX
MaTeMaTHYECKUX CIIOCOOHOCTEH M OJMMITHAIHBIX JAOCTIKEHHH HE TOJIBKO C y4allUMHCS CBOEH
LIKOJIbI. Y YaCTHUKH I1OJIy4arOT JOTIOJHUTEIbHBIE CTUMYJIBI AJI PETYJISIPHBIX 3aHATUN MaTeMaTUKON
B KpyXKax U Ha (akynpratuBax. Kpome TOro, MyHUIMNAIbHBIM 3Tam OJIMMIIMAJABI SBISETCA
CEpbE3HbIM OTOOPOYHBIM COPEBHOBAHMEM, ITOCKOJIBKY IIO €ro HTOoraM u3 OOJIBLIOro 4YHcia
CHJIPHEHIINX IIKOJBFHUKOB PAa3IMYHBIX MYHHUIMIAJIBHBIX 00pa3oBaHuil (OPMHUPYETCS COCTaB
Y4aCTHUKOB PETMOHAIIBHOTO dTaIa.

COOTBETCTBEHHO MEHSETCS M XapakTep 3aaHuid onumnuanel. OHM  IpeanosararoT
3HAKOMCTBO YYaCTHHKOB CO CHENM(UKON OJMMIIMAJHBIX 3a/1a4 110 MaTeMaTHKE: YMEHUE CTPOUTh
LENOYKH JIOTHYECKUX PacCyKIEHUH, NoKa3blBaTh yTBEpKIACHUsS. CTUIMCTUYECKU 3aJaHus elle B
0oJbIIeH, O CPAaBHEHMIO CO IIKOJIBHBIM ATAllOM, CTENEHU HAUMHAIOT OTIMYAThCA OT 3aJaHuil
MOBBIIIEHHON TPYIHOCTH, BKJIFOYaEMbIX B IIKOJIbHBIE YUEOHUKH 110 MaTeMaTHKe, YTO MpeAIoaaraet
IICUXOJIOTHYECKYI0O TOTOBHOCTh YYaCTHHUKOB OJMMIIMA/bI K TakuM 3ajaHusM. Haxownern, Gojbinoe
KOJIMYECTBO 00JIaJa0INX MAaTEMATUYECKUMHU CIIOCOOHOCTSIMU YYaCTHUKOB MYHHUIIMIIATILHOTO 3Tara
oJIMMIIUazbl (B 0OCOOEHHOCTH B KPYMHBIX MYHUIIMIAIBHBIX 00pa30BaHUsX) MPEIoiaracT 3aMETHO
0oJiee BHICOKUI YPOBEHb CI0XKHOCTHU 3aaHUi.

Takum 00pa3oM, OCHOBHBIMH IIEJIIMH MYHUIMIAJIBHOTO 3Tana OJMMIINMAABI SBISIOTCS
dbopMUpOBaHHE U 3aKpEIUICHME WHTEpeca MaTeMaTHYeCKH CIOCOOHBIX oOydarommxcs K
PEryJSIpHBIM JTOMOJHUTENbHBIM 3aHATHSIM MaT€MaTUKON; MOBBILIIEHHE KauecTBa padOThl yuuTesen
MaTeMaTHKH B LIKOJAaX M Pa3BUTHE CHUCTEMbI pabOTHI C OJJApEHHBIMHU JI€TbMH B PETHOHE, O0TOOp
HanOoJiee CIOCOOHBIX HIKOJBPHUKOB B KaKJIOM MYHHULMIAIBHOM 00pa3oBaHWHU, (OPMHPOBAHUE
PErHOHAJIBHOTO CMKCKa HanboJiee OJJapeHHbIX yYalluXcs.

HeoOxonumocTh pemieHus cQOpPMYIMPOBAHHBIX BBIIE 334a4 (OPMUPYET MOAXOJ K

MOPAAKY NPOBCACHUA U XAPAKTCPY 3aJlaHui Ha MYHUIUITIAJIBHOM 3Talie OJ'II/IMHI/IaI[BI.
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[Topsinok nmpoBeneHus

OnuMnuaza MOPOBOAMTCSA I ydammxcs mnapawieneid 7-11 kmaccoB. Pexomenmyercs
MPOBEJICHUE MYHHUITUTIATBHOTO 3Tana OJMMITHAIBI U JUIS Mapayienu 6 Kiacca, B 0OCOOCHHOCTH B TEX
pEruoHax, IJie pa3BUTa CUCTEMa JOMOJHUTEIBLHOTO 00pa3oBaHus (HAIpUMED, MIPOBOAATCS KPYKKH
pu yHHBeEpcUTeTax). KpoMe TOro, y4acTHUKH MIKOJBHOTO dTala OJMMIINAIbLI BIPABE BHIOJIHATH
OJIMMITMA/IHBIC 3a/IaHMsI, pa3paOOTaHHBIC I OOJiee CTapIIUX KJIACCOB IO OTHOIIEHUIO K TEM, B
KOTOPBIX OHU MPOXOJAT oOyueHue. B ciiydae mpoxoxaeHHs: Ha MOCIEIYIONIUE 3TaIlbl OJTUMITUAIbI,
JIAHHBIC YYACTHUKH BBIMOJIHSIOT OJUMITUAIHBIC 3a/1aHMs, pa3paOoTaHHBIE JIJIs KJIacca, KOTOPbINA OHU
BbIOpald Ha WIKOJBHOM JTane oiuMnuanbl. Takum 00pa3oMm, yYaCTHUKM IIKOJBHOTO 3Tamna
OJIMMITUAbI, BHICTYHABIINE 3a OoJjiee CTaplIMe KIacchl MO OTHOIICHHUIO K TE€M, B KOTOPBIX OHU
POXOJAT o0ydeHHe, Ha MYHHUIIUIIATHPHOM JdTalle TaK)Ke BBIOJHSIOT 3aJaHUs IS 00Jee CTapIInx
KJIaCCOB.

B MyHMIMDANbHOM 3Tare OJIMMIMAbl MPUHUMAIOT YYaCTUE YYAaCTHUKH IIKOJBHOIO 3Tara
OJIMMITUABI TEKYIIEr0 Y4eOHOro rojia, HabpaBIIMe HEOOXOAUMOE ISl Y4acTUsl B MYHUIIUIAIIBEHOM
JTare OJIMMITUAIBI KOJIMYSCTBO OAJUIOB, YCTAHOBJICHHOE OPraHU3aTOPOM MYHHIMUIAIBHOTO JTamna
onuMmnuaasl. Kpome Toro, ydacTHUKaMU OJIMMIHAABI SABJSIIOTCS OOyYarolluMecs, CTaBIIINE
noOeIUTeNs MM U TpU3epaMu MYHHUIUIIAIBHOTO dTara OJUMIIMAbI MPEABIAYIIEr0 Toja, MpU
YCIIOBUHU, YTO OHU TNPOAOJDKAIOT oOyueHue B 001eo0pa3oBaTeNbHBIX YYEOHBIX 3aBEIICHUSX.
Brlecka3zaHHOe 03HaYaeT HeAOMYCTUMOCTh OTPAHMYCHUS YHCJIAa YYACTHUKOB OuMMMIuaabl OT
0/IHOT0 00PAa30BaTEJbLHOI0 YUPEKIeHUs.

Pexomenayemast mpoI0KUTENIBHOCTD OJTUMITHAIIBL: [T ydanuxcst 6 KiaccoB — 3 yaca; JJis
yuamuxcs 7-11 kmaccoB — 4 vaca.

Bo Bpems OnuMmnuajbl yYaCTHUKH:

JIOJKHBI COOJTIOIATh YCTAHOBIICHHBIN TOPSIOK MpoBeAeHUsT OMMMITHAIBI,

JIOJDKHBI CIIETIOBATh YKa3aHUSIM OpPTraHru3aTOpPOB;

HE UMEIOT MpaBa o0IIaThCst IPYT ¢ APYTOM, CBOOOIHO MEPEMEIIATHCS IO ayIUTOPUH;

HE BIIpaBe IO0JIb30BaThCsl CHPABOYHBIMU MaTepuUaiaMiu, CPEICTBAMH CBSI3U U DJIEKTPOHHO-
BBEIYHCIIUTETEHON TEXHUKOM.

[Ipu ycraHoBneHun (akra HapymeHuss ydacTHukoM Omumnuanel Ilopsaka wm
MCIIONIb30BaHUsI BO BpeMsl Typa 3alpelieHHbIX HCTOYHUKOB MHpopMaIuu pemenneM OprkoMuTeTa
COOTBETCTBYIOIIEro 3Tana OnuMnuaabl TAKOM yYaCTHHUK JIMIIAETCS BO3MOXKHOCTH JlajbHEUIIEro

yuactusa B Onumnuane.
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Onumnuaga A0KHA POXOIUTh KaK a0COMIOTHO 00 BbEKTUBHOE, OECIIPUCTPACTHOE U YECTHOE
COPEBHOBAaHHE C BBICOKMM YpPOBHEM KauecTBa IPOBEPKH pPAOOT YYaCTHUKOB U YIOOHBIMHU
YCIIOBUSIMU PAa0OTHI ISl YYACTHUKOB. JIJIs TOCTHKECHHSI STUX LIETICH:

a) TpeOyertcst BBIIOIHEHHE OJIMMITUAIHBIX pabOT B TETPAASX B KJICTKY B CHIIy TOTO, YTO Ha
MaTeMaTHYECKUX OJMMITMA/IaX MPEeJIaraloTcs 3a/1aud Ha pa3pe3aHue Quryp, 3ajadu Ha KIeT4aThixX
JIOCKaX, 33714, TPpeOyIoIIre TOCTPOCHUSI PUCYHKOB U IPa(HKOB.

0) PaboTbl yuyaCTHHKOB mepe] MpoBEpKoi oOs3aTenbHO muppytoTces. Hanbonee ynoOHON
dbopMoil koaupoBaHusl sBiIsieTCs 3anuch mudpa (Hanpumep, 9-01, 9-02, ...) Ha 0010XkKKe TETpaau U
Ha TIEPBOIA OCIIOBOM CTPAHUIIE C IMOCIESAYIOIIUM CHATHEM OOJIOXKKHU U €€ OT/ACIbHBIM XPAaHCHUEM JI0
OKOHYaHUsl  TpoBepku. PacmmdpoBka  pabOT  OCYIIECTBISETCS  MOCJA€  COCTABJICHUS
MPEBAPUTEILHON HMTOTOBOM TAaOMUIIBI W MPEIBAPUTEILHOTO ONpeAcieHus mnolOeauTenei u
NIPU3EPOB OJUMITHA]IBI.

B) B coctaB xtopu onuMIMaabpl HapsAy ¢ JYYIIUMHU YYUTEISIMH HEOOXOIUMO BKIIFOUCHHE
nperojaBarelicii YHUBEPCUTETOB, a TAK)KE CTYICHTOB M aCIMPAHTOB, YCIIENIHO BBICTYIIABIIUX Ha
ONIMMITMAZaX BBICOKOTO ypoBHSA. PabGora mpenojaBatenss B CHCTEME JIONOJHUTEIBHOTO
00pa3oBaHus, B TOM YHCIIE C YYaCTHUKAMH MYHHUIIUIIAIBLHOTO 3Tara, He MOXKET ObITh OCHOBaHHEM
JUISL OTKa3a OT €ro BKJIFOUEHHS B COCTaB METOJAMYCCKIX KOMHUCCHUI U )KIOPH.

r) [Tociie onmyOMKOBaHUS MPEABAPUTEIBHBIX PE3YJIbTATOB MIPOBEPKU OJIUMITHATHBIX padbOT
YYacTHUKM UMEIOT TIPABO O3HAKOMHUTHCS CO CBOMMH PabOTamMu, B TOM YHCJIE COOOIIUTH O CBOEM
HECOTJIaCMU C BBICTaBJICHHbIMH Oamiamu. B 3tom ciydae Ilpencemarens xropu Omummuaibi
Ha3HayaeT 4iIeHa XIOPH JJis MOBTOPHOTO paccMOTpeHus pabothl. [Ipu »ToM oreHka mo padote
MOXeT OBITh W3MEHEHAa, €eCIM 3ampoc Y4YacTHHKAa 00 W3MEHEHUM OIEHKHA TPU3HACTCS
000CcHOBaHHBIM. JKIOpY OTUMITHAIBI HE BIPABE OTKA3BIBATh YUACTHUKY OJIMMITHA]IBI B UCIIPABICHUN
OIICHKHU €ro paboThl B CHUTYyaIllH, KOTJa pealibHO TpeOyeTcs ee MoBbIIeHUE. M3MeHeHue OIeHKU
cornacyertcs ¢ [IpeacenareneM KiOpHU U BHOCUTCS B UTOTOBYIO TaOJIHILY.

n) Ilo pe3ymbrataM OJIMMITHAIBI CO3JACTCS WTOTOBas TaOJHMIA MO KAXKIOW IMapaljieliu.
KonuuecTBo mobemuTeneld W TPHU3EPOB MYHUIIUMAIBHOTO 3Tama OJMMIHAIBI  ONPEICSISIeTCs,
UCXOJSl U3 KBOTHI MOOEIUTENe W TMPU3EPOB, YCTAHOBICHHOW OPraHU3aTOPOM MYHHUIIUIATHHOTO
srana Onumnuaapl. OTMETHM, YTO B KaXJ0M W3 Mapajuieliell MOOCIUTENIMH MOTYT CTaTh

HECKOJIbKO YYaCTHHUKOB.
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[TpuHIMIIBI COCTaBICHUS OJIMMITUATHBIX 331aHUN U POPMUPOBAHUS KOMIUIEKTOB

OJIMMITNAHBIX SaI[aHI/Iﬁ IJII MYHUUIIAJIBHOTO 9TaIla

3aI[aHI/ISI MYHUIMIIAJIBHOI'O JTalla OJUMIIMAAblI AOOJDKHBI  YAOBJICTBOPATH CJIICAYIOIIUM

TpeOOBAHUSM:

1.

3ananus JOHKHBI HOCUTh TBOPUECKUN XapaKTep U MPOBEPSTh HE CTEIIEHb YCBOCHUS
YYaCTHUKOM OJIMMITMA/IbI PA3JIMUHBIX pa3/IeJIOB IIKOJBHOW MaTEMaTHKH, a €ro
CIIOCOOHOCTh K HAaXO)KJIEHUIO pEIICHWH HOBBIX JUIsl HEro 3ajxad. bospiias vacte
3aJJaHU} I0JKHA BKJIIOYATh B c€0s 3JIEeMEHTHI (HAyYHOT0) TBOPYECTBA.

B 3amanus Henmb3s BKIIOYATh 3aJauyd MO pa3feliaM MaTeMaTHUKU, HE HU3YYCHHBIM
XOTs1 OBl IO OTHOMY U3 0a30BBIX YUEOHHKOB 110 MaTeMaTHKE, alredpe U reOMeTpHH
B COOTBETCTBYIOILIEM KJIACCE K MOMEHTY ITPOBEICHUS OJUMITHA/IbI.

3amaHusl OJIMMITMAIBI TOJMKHBI OBITH PA3IUYHOM CIIOKHOCTH AJIE TOTO, YTOOBI, C
OJIHOM  CTOPOHBI, MPEIOCTaBUTH OOJIBIIMHCTBY YYAaCTHUKOB BO3MOXHOCTH
BBITIOJIHUTh Hau0oJiee MPOCThIE U3 HUX, C JIPYrOM CTOPOHBI, JOCTHYbh OJHOU W3
OCHOBHBIX LIEJIeH OJUMITHAIbI — ONpEACTIeHUs Hauboee CIIoCOOHBIX YYaCTHUKOB.
KenarenpbHo, 4TOOBI C MEPBBIM 3aJlaHUEM YCIEIIHO CHpaBIsUIHCh OKoso 70%
YYaCTHHKOB, CO BTOpbIM — 0Kk0s10 50%, ¢ TpetbuMm —20%-30%, a ¢ nmocieaHUMU —
JTy4IIUe U3 YIACTHUKOB OJIUMITHA/IBI.

B 3amanms MODKHBI  BKITIOYAThCA — 3aJlayd, HWMEIOIIME TPUBJIEKATEIbHEIE,
3armoMUHarIoNecs: pOpMyITHPOBKH.

DopMYyTUPOBKH 33]a4 JOKHBI OBITh KOPPEKTHBIMU, YETKUMHU U TIOHATHBIMH JJIS
YYaCTHUKOB. 3aJaHusi HE JIOJDKHBI JIOMYCKaTh HEOJHO3HAYHOCTH TPAKTOBKH
yCJIOBHM. 3alaHusl HE JOJDKHBI BKIIOYATh TEPMHUHBI M TIOHSTHSA, HE 3HAKOMBIC
y4YaluMCsl TaHHOW BO3PAaCTHOM KaTETOPUH.

Bapuant mo kaxaomy Kiaccy AOJDKEH BKIouaTh B ce0s 4-6 3amau. Temaruka
3alaHU JTOJDKHA OBITh Pa3HOOOpa3HOW, MO BO3MOXKHOCTH OXBAaTHIBAIOIICH BCE
paszienbl MKOJLHON MaTeMaTHKH: apu(pMETHKY, anredpy, reoMeTpuro. BapuaHTh
Tak)Ke JOJKHBI BKIIIOYATh B ceOs JTIOTWYEeCKUe 3aqadd (B CPEAHEM 3BEHE IIKOJIbI),
KOMOMHATOpUKY. Tak B BapuaHTHI AJisl 6 Kilacca peKOMEHAYeTCsl BKIIIOYATh 3a7a4u
no apupMeTHKe, JIOTUYECKUE 3a7auu, 3aJauyd MO HarjsgJHOW IeoMeTpHH, 3aJaud,
WCIIONIB3YIONIUE TIOHSATHE YETHOCTH, B 7-8 Kjaccax J00aBISIOTCS —3aadH,
UCTIONB3YIONINE MM pelIeHHus TNpeoOpa3oBaHUs anreOpanyecKux BBIPAKEHUH,
3a/laud  HAa  JIETUMOCTh, TE€OMETPUYECKHME 3aJauyd Ha  JI0Ka3aTesbCTBO,

KOMOWHATOpHBIE 3amaun; B 9-11 mocnemoBaTenbHO AOOABNISIOTCS 3aqadd  Ha
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CBOMCTBAa JIMHEWHBIX M KBAJAPATUYHBIX (DYHKIMH, 3a7a4dl TIO0 TEOPUU YHCEII,
HEPAaBEHCTBA,  3aJauyd, MCHOJb3YIOIIME  TPUTOHOMETPHUIO,  CTEPEOMETPHUIO,
MaTeMAaTHYECKUN aHAIN3, KOMOMHATOPHKY.

7. KenarenpHo cocTaBieHHE 33JaHUN ONMMIMAILI U3 HOBBIX 337134, CHEIHAIBHO
MOJFOTOBJICHHBIX METOAMYECKONM KOMHCCHEH Juid onumnuanel. B cimywae, ecnu
3a/laHusl OJIMMITMAJBI TOJOMPAIOTCS U3 IEYaTHBIX M3aaHuil u MHTepHeT-pecypcos,
H€O6XOI[I/IMO, I-ITO6IJI 9T UCTOYHUKHU 6BIJII/I HCU3BCCTHBI YYaCTHUKAM OJII/IMHI/IaI[BI.
[Ipu >TOM 3ajaHug OJMMMIMAABI HE JOJIKHBI COCTABIIATHCA HA OCHOBE OIHOIO
MCTOYHUKA, C IIeJIbI0 YMEHBIICHHUS PUCKA 3HAKOMCTBA OJIHOTO HJIM HECKOJIbKUX €€
Y4aCTHHUKOB CO BCCMHU 3ajjadyaMH, BKJIIFOUCHHBIMU B BAapHaHT. OJII/IMHI/IaI[a JOJDKHAa
BBISBIIATHE HE DOHIUKIIOIICANYHOCTH 3HAaHUU yLIaCTHI/IKa, a €ro MareMaTHu4YCCKHUC

CIOCOOHOCTH.

MGTOI[I/IKa OLICHHUBAaHMW BBIITOJIHCHUA OJIMMIINAIHBIX SaIIaHI/Iﬁ

Jns  eaumHOOOpazus TMPOBEPKH pabOT YUYaCTHHKOB B  pa3HBIX MYHHUIIMITAIBHBIX
00pa30BaHUAX HEOOXOIMMO BKJIIOYEHHWE B BAapUAHTHI 33/JaHUN HE TOJBKO OTBETOB U pPELIECHUI
3a/laHui, HO ¥ KPUTEPUEB OLIEHUBaHUs padoT.

Jlns  ToBBIIIEHHWsS] KayecTBa MPOBEPKH BO3MOXKHA OpraHu3alvs IEHTPATM30BAHHON
MIPOBEPKU PETMOHANBHBIM KIOpH. Takas opraHuzais MpOBEPKU PEKOMEHAYETCS AJsi PETHOHOB C
HEBBICOKOHM IUIOTHOCThIO HaceneHus. [Ipn HeoOXoauMOCTH Ha MPOBEPKY MOXKHO OTIPABIATH HE
caMu paboThI, a UX CKAHBI.

Jlns  TOBBIIIEHUS KadecTBa TMPOBEPKU O0Os3aTeNbHBIM  SIBISETCS TpeOOBaHHE ABYX

HC3aBUCUMBIX IIPOBCPOK KAKIOTO PCILICHU.

Haunyumum oOpa3oMm  3apekoMeHjoBaja ce0s Ha MaTeMaTHUYeCKUX OJUMITHaIax
7-0annpHas WIKaua, ACWCTBYIONIAs Ha BCEX MATEMATHUYECKUX COPEBHOBAHHSIX OT HAYaIBHOTO
ypoBHS 10 MeXayHapOIHON MaTeMaTuueckoil onmummuaznbl. Kaxkaas 3amada oleHUBaeTCs LEIbIM

ymciioM 0amioB ot 0 1o 7. ITor moaBoUTCs O cyMMe 0ajioB, HAOpaHHBIX Y YaCTHUKOM.

Bannbt [TpaBUIBHOCTH (OMIMOOYHOCTD) PEIICHUS

7 [TonHOE BepHOE penieHue.

6-7 Bepnoe pemenne. ImeroTcst HeOOIbIIME HETOYETHI, B IIEJIOM HE BIUSIONINE HA
pelIeHue.
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5-6 Pemienue conepKUT HE3HAYUTENBHBIE OIHOKH, TPOOEITB B 000CHOBAHUSX, HO
B I[€JIOM BEPHO M MOXKET CTaTh MOTHOCTHIO MPABWIBHBIM MOCIIE HEOOIBIITIX

WCTIPABJICHUH WUJIM JOTIOJIHCHUH.

4 BepHo paccMmoTpen oauH U3 aByX (Oosiee CI0KHbBIN) CYIIECTBEHHBIX CIy4YacB.
2-3 Jloka3aHbl BCIIOMOTaTENIbHbIE YTBEPKICHUS, [IOMOTAIOIIUE B PELICHUH 3a/1a4H.
1 PaccmoTpens! oTienbHbIE BaXKHBIE CIIy4au [IPU OTCYTCTBUU peUICHUs (WU MpU

OIMOOYHOM PEIICHUN ).

0 Pemenne HeBepHOE, IPOJABUIKEHUS OTCYTCTBYIOT.

0 Pemenue oTcyTcTBYET.

[ToMuMO 3TOTO, B METOIMYECKUX PEKOMEHIAIMSAX IO MpoBeAeHHIO OIMMITMAABI CIeIyeT
npOorH()OPMUPOBATH JKIOPH MYHUITUIIAIFHOTO 3Taa O TOM, YTO:

a) 1r000€e MpaBUJILHOE PElIeHUE olleHuBaeTca B 7 6amioB. Hegomyctumo cHsiTe 0amioB 3a
TO, YTO PEIICHWE CJIMIIKOM JJIMHHOE, WIM 32 TO, YTO PEIICHUE NIKOJbHHKA OTIMYACTCS OT
NPUBEJICHHOTO B METOJMYECKUX pa3padOTKax WM OT JPYrUX PEUICHUU, M3BECTHBIX JKIOPH; IPH
poBepKe pabOThl BAKHO BHUKHYTH B JIOTHKY PAacCYKICHHH yJaCTHHKA, OLIEHUBACTCS CTEICHB ee
NPaBUIBHOCTH U TOJHOTHI,

0) onumnuagHas paboTa He SIBISIETCS KOHTPOJIBHOM paboTOM ydacTHHKA, MTOATOMY JIFOObIE
UCTIpaBJIeHUsl B paboTe, B TOM 4YHCIE 3a4epKUBAaHUE paHEe HAlKMCAHHOTO TEKCTa, HE SBISIOTCA
OCHOBAHMEM /ISl CHATHSI 0ajuIOB; HEIOIYCTUMO CHATHE OamioB B paboTe 3a HEaKKypaTHOCTh
3aIMCH PEIICHUH MTPH €€ BBITIOJTHEHUH;

B) Oaylibl HE BBICTABJISIOTCS «3a CTapaHHe YYacCTHHKa», B TOM YHCIE 3a 3alHCh B paboTe
601b110T0 IO 00BEMY TEKCTa, HE COAEPIKAIero MPOABIKEHHUH B PEeLICHUH 33/1a4H;

I') TOOEIUTENSIMU OJMMITHA/IBI B OJHOW TMapajuielld MOTYT CTaTh HECKOJIBKO YYaCTHUKOB,
HaOpaBlIMe HauOoJIbllIee KOJWYECTBO OallJIOB, MOATOMY HE CleAyeT B 00s3aTEIbHOM MOpsIKe

«Ppa3BOAUTH IO MECTaAM» JIYHYIINX YUYACTHHUKOB OJIMMITHAIBI.

Omnucanue HCO6XOI[I/IMOFO MaTCpUAIbHO-TCXHUYICCKOI'O oOecreyeHus 1A

BBITTOJIHCHUA OJIMMIIMAAHBIX 38_,218,HI/II\/'I

TupaxxupoBanue 3aJaHUN OCYIIECTBISIETCS C YY€TOM CIEAYIONIMX MapaMeTPOB: JIMCTHI
Oymaru gopmara AS unu A4, yepHo-Oenas nevyarb.

JI)1st BBEITIOJTHEHUS 3a/IaHUN OJTUMITHA/IBI KaKJIOMY YIaCTHHKY TPeOyeTCsl TeTpallb B KIICTKY.
PexoMenayeTcss BhIJa4a OTIEIBHBIX JIUCTOB JJII YEPHOBHKOB (YEPHOBUKH He MPOBEPSIOTCSH).
YYacTHUKM UCHONB3YIOT CBOM MNHUCHBMEHHBIC MPUHAAJICKHOCTH: AaBTOPYyYKa C CHHHMH,
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(GuONeTOBBIMU WM UYEPHBIMH YEpHWJIAMH, LUPKYJdb, JHHEWKa, KapaHJalld. 3arpelieHo

HCIIOJB30BaHUC JJId 3allMCHU peI_HCHI/Iﬁ PYYCK C KpaCHbIMHU UJIU 3CJICHBIMU YCpHHUJIAMU.

HepequL CIIpaBOYHBIX MAaTCpUAJIOB, CPCACTB CBA3U U BHCKTpOHHO-BBI‘IHCHHTCHLHOﬁ

TCXHUKH, PA3PCHICHHBIX K UCIIOJIb30BaAHUIO BO BPCMA IIPOBCACHUS OJIMMITHNAIbI

Brimonaenue SaIIaHI/Iﬁ MAaTCMAaTUYCCKUX OJIMMIIMAA HE MMPEAIIOJaracTt MCII0JIb30BaHUC KAKUX-
oo CIIpaBOYHBIX MATCPpUAJIOB, CPCACTB CBA3U U BHGKTpOHHO-BbI‘-IHCHHTCHBHOﬁ TCXHHUKU.

VyacTHUKaM BO BpEMA IMPOBCACHHUA OJIMMIIMAAbI 3allpC€IICHO HUMCTHh IIPU cebe JIroOBIE
QJICKTPOHHBIC BbIYHCIUTCIBHBLIC YCTpOI‘/‘ICTBa I CpEaACTBA CBA3H (B TOM 4YHUCJIC U B BBIKJIIFOUCHHOM

BUJIE), YI€OHHUKH, CIPAaBOYHBIC TIOCOOUSI.

Tematuka 3aHaHHﬁ MYHHUIUIIAJIIBHOI'O 9Talla OJIMMITINA/Ibl

Huxe MMpUBCACHA TCMATUKA OJIMMIINAIHBIX SaI[aHI/Iﬁ JJIA Pa3HbIX KJIACCOB.
B MMPUBCACHHOM CIIMCKC TECM JIA ITap KJIIACCOB HEKOTOPLIC TEMbI MOT'YT OTHOCHTBLCS TOJIBKO

K OoJiee crapiieMy U3 HUX (B COOTBETCTBUM C U3YUYEHHBIM MAaTEPHAIIOM).

VI-VII KIIACCBbI

Yuciia ¥ BbIYHCICHUS.

Harypanbnsle uncna u Hyinb. [[ecaTHuHas cucreMa CUUCICHUS.

Apudmernueckue JEHCTBUS C HaTypaldbHbIMU yHciamu. llpencraBieHue uucna B
JECATUYHOMN CUCTEME.

Jennrenu n kpatneie uucna. [Ipocteie u cocraBublie uncia. HOK n HOJI. Ilonsatue o
B3aMMHO IIPOCTBIX YKCIax. Pa3inoxeHne yucia Ha IpoCTble MHOKHUTEIH.

YeTHOCTS.

Henenue c octatkoM. [Ipusnaku genumoctu Ha 2, 3, 5, 6, 9.

OObikHOBeHHBIE  JIpobu.  CpaBHeHHe  Jpobeil.  Apudmernueckue  JeMcTBUS ¢
OOBIKHOBEHHBIMHU JPOOSIMH.

Jecstuunbie qpoou.

OtHowenus. [Iponopuun. OcHOBHOE CBOMCTBO IPONOPLIUH.

Hp}IMaH u 06paTHa${ MpOoNnoOpuruOHAaJIbHOCTH BCIIMYNH. HpOI_ICHTBI.
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[TososxurensHbIE M OTpULATENBHBIE yncia. Moayins uncna. CpaBHEHUE MOJOKHUTEIBHBIX U
OTPHIIATENBHBIX YHced. ApudmMernueckue OEHCTBHA C MOJOKUTEIBHBIMU U OTPULIATEEHBIMU
YHCIaMHU, CBOMCTBA apu(PMETHIECKUX CHCTBUN.

Ilensie uncna. PanmonanbsHBIe YnCIa.

YpaBHeHus.

VYpaBHeHue ¢ ogHOM nepeMeHHoM. Kopau ypaBHeHus. JIuHeliHOE ypaBHEHHE.
DYyHKIUH.

Oynknus. ['paduk yakmuun. Oyaknun: y = kx , y = kx + b.

TexkcToBble 3a1a4k, CBOAAIINECS K PEILICHUIO YPAaBHEHHM.

IIpencraBiienue 0 Ha4YadbHBIX INOHATHAX Ie€OMETPHH, IeOMETPHYECKHX (urypax.
PaBencrBo ¢uryp.

Otpesok. [{nuHa oTpeska u ee cBoiicTBa. PaccTostHue Mexay Toukamu.

VYron. Buasl yrinos. CMexXHbIE U BEpTUKAJIBHBIE YIJIbl U CBOWCTBA.

[Tepecekaromuecs u napasuienabHble npsMble. [leprnenauKyaspHbIe IpsMBbIE.

TpeyronbHuk u ero aeMeHTsl. [Ipu3Haku paBeHcTBa TpeyronbHUKOB. Cymma yrioB
TPEYrOJIbHUKA.

[Ipencrasnenue o momaau GUrypsl.

CrnenmnanbHble OJTMMIIMAIHBIC TEMBbI.

Uucnossle peOycsl. B3pemmnBanus.

Jlornueckue 3anaun. ICTUHHBIE U JTIOKHBIE YTBEPIKICHUS.
«OueHka + npumep».

ITocTpoeHne npuMepoB U KOHTPIPUMEPOB.

WNuBapuaHT.

[Tpunmmn dupuxiie.

Paspezanns.

Packpacku.

Urpsr.

VIII-IX KJIACCBI

Yuciia 1 BLIYMCICHUS.
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HarypanbHplie yncia u Hyab. JlecsiTuuHas cucrema cuuciieHus. ApudmeTndaeckue aeicTBUS
C HaTypaJbHBIMU yKciaMu. [IpencraBienue yncia B 1eCATUUHON CUCTEME

Jenurenu u kpatHble uncina. [Ipocteie u coctaBHble uncia. B3aumHo nmpocTeie yucia.

Pa3noxeHne udncna Ha npoctele MHOXUTENH. YetHocTh. [lenenue ¢ ocrarkoM. Ilpusnaku
IEIAMOCTH Ha 2k, 3, 5k, 6,9, 11.

CgoiictBa (akropuana. CBOWCTBA MPOCTHIX AEIUTENECH YUCIa U €ro CTENCHEH.

OObikHOBeHHBIE  npobu.  CpaBHeHwe  JpobOeil.  Apudmernueckue  JOeHcTBUS €
OOBIKHOBEHHBIMU APOOSIMH.

Hecaruunblie apo0u.

Otnomenusi. Ilponmoprmu. OcHOBHOe cBoiicTBO mpomopuuu. [Ipsmas u  oOparHas
IPONOPLUUOHAILHOCTD BEIUYUH. [IporieHTsI.

[Tono>xurenbHbIE M OTpULIATENBHBIE Yyncia. Moayip uncia. CpaBHEHUE MOJIOKUTEIBHBIX U
OTPHULIATENIBHBIX uHced. ApudMeTHueckue NeHCTBUS C MOJOXKHUTEIbHBIMH M OTPULATEIbHBIMU
YHCJIaMU, CBOWCTBA apU(PMETUUECKUX JAEHCTBUM.

[enble uncna. Panmonaneueie yncna. [lonsatue o6 uppaunonanbHoM uucie. M3o0paxenue
qrcesl TOYKaMU Ha KOOPIMHATHON IIPSIMOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. Onepalnyy ¢ YACIOBBIMU HEPABEHCTBAMU.

KBaaparHbI KOPEHB.

BreipakeHusi u X npeodpazoBaHus.

Crenenb C HaTypaldbHBIM IOKa3zaTeleM U €€ CcBoMcTBa. MHorouwieHsl. PopMyibl
COKpAILIEHHOTO YMHOK€eHUS. Pa3iioxkeHne MHOTOYJIEHOB Ha MHOXUTENHU. Teopema besy.

KBaaparHbIii TpexuiieH: BeIIeTICHHUE KBaIpaTa ABYUJIeHa, Pa3I0KeHNE Ha MHOKHUTEIH.

Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu.

YpaBHeHUsI M HEPABEHCTBA.

VYpaBHeHue ¢ onHOM nepemeHHo. KopHu ypaBHeHus. JIuneitHoe ypaBHeHHe. KBanpaTHoe
ypaBHeHue. DopMysa KOpHEH KBaapaTHOTrO ypaBHeHHs. Teopema Buera. Pemenne panroHalIbHBIX
YpaBHEHUM.

VYpaBHeHue ¢ AByMs TmepeMeHHbIMU. (Cucrtema ypaBHEHHH. PemeHue CHCTEMBI JBYX
JIMHENHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU. PellieHne mpocTenmmnx HEMMHENHBIX CUCTEM.

['padmyeckas HHTEpIpeTaIUs PEIICHUS CHCTEM YPaBHEHUH C IBYMS TIEPEMEHHBIMH.

HepasencrtBa. JIuHeliHble HEpaBEHCTBA C OJHOM MEPEMEHHOW U X cUCTEMBI. HepaBeHCcTBa
BTOPOM CTENEHM C OJIHOW NepeMeHHOoM. HepaBeHCcTBa O CpeTHUX.

TekcToBbIE 3a/1a4n, CBOSIIMECS K PEIICHUIO YPABHEHU, HEPABEHCTB, CUCTEM YPaBHCHUH.
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DYyHKIUH.

[TpstMmoyTONIBHASI CHCTEMA KOOPAWHAT Ha IIOCKOCTH.

Oyukrus. Obnacte ompeneneHuss W obnacte 3HaueHwid QyHkumu. [paduk QyHKIHM.
Boszpacranue ¢pyHKIIMU, cOXpaHEeHUE 3HAKa HA MPOMEKYTKE.

Oyukmun: y=kx , y=kx+b,y=kix,y=x*y=x",y=ax’ + bx + ¢, y = |x].

[TpeoOpazoBanue rpadukoB pyHkiuid. CBOMCTBA KBAAPATHOTO TpEXWIeHa. | eoMeTpuieckue

CBO¥icTBa rpauka KBaApaTUIHON (PYHKITUH.

Inanumerpus.

TpeyronbHuk U ero ayeMeHThl. llpu3Haku paBeHcTBa TpeyronbHUKOB. Cymma yrjoB
TPEYrOJIbHUKA.

[Tono6ue TpeyronpHuKoB. [Tpu3Haku mo100us TPEyroJbHUKOB.

HepaBeHCTBO TpeyronbHUKa.

Cpenusist TMHUS TPEYroJIbHUKA U €€ CBOMCTBA.

CooTHoIIEHHs MEX]ly CTOPOHAMH U yIJIaMu TpeyrosbHHuKa. CBOWCTBa paBHOOEIPEHHOIO U
PaBHOCTOPOHHETO TPeyroyibHUKOB. [IpsimMoyronbHblil TpeyronbHUk. Teopema ITudaropa. Pemenue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

UYersipexyronpHuku. [lapannenorpamm, ero cBoiictBa u npusHaku. lIpsMoyroabHuk, pomo,
KBagpaT MW ux cBoicTBa. Tpamenus. Cpeansisi JUHMS Tpameuuu U ee cBoictBa. [lmomaam
YETHIPEXYTOJIbHUKOB.

[TonsiTe O CUMMETpPHH.

OxkpyxHocTh U Kpyr. KacarenbHas K OKPYKHOCTH M €€ CBoicTBa. lleHTpanbHble H
BIIMCaHHBbIE YIJbl. OKpPY)KHOCTb, OINHKCAaHHAs OKOJIO TpeyrojbHUKAa. OKpPY)KHOCTb, BIIMCAHHAas B
TPEYrOJIbHUK.

Yron mexay kacarenbHOU U Xopaoi. [TponoprinonansHele OTPE3KH B OKPYKHOCTH.

3aauy Ha NOCTPOEHHUE C IIOMOILBIO LIUPKYJIS U JINHEUKH

Bexkrop. Yron mexnay Bekropamu. Koopnunatel Bektopa. CiioKeHHE BEKTOPOB. Y MHOKEHHE

BCKTOpA Ha YHCJIO. CKaHHpHOC MIPOU3BCACHUC BCKTOPOB.

CrnenuajbHble OJIMMIINAIHbIE TEMBbI.

Jlornueckue 3amaun. ICTUHHBIE U JTOKHBIE YTBEPKICHHUS.
«Orenka + npumepy.

ITocTpoeHune npuMePOB U KOHTPIIPUMEPOB.

[Tpunammn Hdupuxiie.

Pa3zpesanus.
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Packpacku.

HrpsL.

WNuBapuaHT.

OneMeHThl KOMOMHATOPUKH.

JunodantoBsl ypaBHeHUs (YpaBHEHUS B IIEJIBIX YHCIAX).
X-XI KJIACCBI

Yucaa v BLIYHCTICHHUS.

Henumocts. IIpocteie u cocTaBHble uyncia. Pa3znokeHue yuciia Ha IpOCTbIE MHOKHTENH.
Yernocts. Jlenenne c ocratkoM. l[lpu3Haku nenumoctu Ha 2k 3, Sk, 6, 9, 11. CsoiicTtBa
¢daktopuana. CBOHCTBA MPOCTHIX JCIUTEICH YHCa U €ro cTeneHeld. B3auMHO npocThie yncia

[ensie uncna. PatnonansHbie uncna. MppannonanbHsie ynucna. Yucno 7.

BoipaxeHusi u X npeodpa3oBaHus.

MHorounensl. @OpMysbl COKPAIICHHOIO YMHOKEHMS. Pa3nokeHne MHOIO4YIEHOB Ha
MHOXHUTeNU. Teopema be3sy.

Apudmerndeckas 1 reoMeTpUIecKasi IPOrpeccu.

Kopensb n-i crenenu u ero cBoiicrsa. CBONCTBA CTENEHU C PALIMOHAIBHBIM ITOKa3aTeNeM.

Tpuronomerpus.
OCHOBHBIE TPUTOHOMETPUUECKHE TOXKAECTBA. DOPMYIIbI IPUBEACHUSI.
[IpeoOpa3zoBanusi TPUTOHOMETPUYECKUX BhIpaxkeHUH. CBOWCTBA TPUTOHOMETPUUECKHUX

(GYHKIMI: OrpaHUYeHHOCTh, IEPUOIUIHOCTD.

YpaBHeHHS H HEPABEHCTBA.

VYpaBHeHus ¢ onHol nepemenHol. KBanparusle ypaBHeHus. Teopema Buera.

Uppanuonansubie ypaBHeHus. [lokazarenbHble W JorapudMuyecKkue ypaBHEHUS, UX
cucteMbl. TpUroHOMeTpUYeCKrEe ypaBHEHUS.

HepaBencrBa ¢ onHOM IiepeMeHHOH. PelieHue HEpaBEHCTB METOJOM HHTEPBAJOB.
[Toka3arenbHble U JOrapupMUUECKIe HEPAaBEHCTBA.

YpaBHEHHS M HEPABEHCTBA, COJEPKAIIAE ITIEPEMEHHYIO O 3HaKoM Moxayii. [Ipocreitmme
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITaPAMETPAMH.

HepasencrBa BTOpo# cTeneHu ¢ 0MHOM nepeMeHHol. HepaBeHcTBa 0 cpeaHuX.

CucreMbl ypaBHEHHH.
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TekcToBbIE 3a/1a4u, CBOSIIMECS K PEIICHUIO YPABHEHU, HEPABEHCTB, CUCTEM YPaBHEHUH.

DyHKIHH.

YucnoBele (QYHKIMM U UX CBOWCTBA: MEPUOJUYHOCTb, YETHOCTb M HEYETHOCTb,
9KCTPEMYMBbI, HauOoJblllee M HAaUMEHbILIEE 3HAUEHMs, IPOMEXYTKH 3HAKOIOCTOSHCTBA,
orpanndeHHOCTh. [loHsTe 00 oOparHOi ¢yHKIMHU. CBOWCTBO TpauKOB B3aMMHO OOPATHBIX
byHKUINH.

Tpuronomerpuueckue (yHKIMHM 4YHMCIOBOTO AapryMeHTa: CHHYC, KOCHUHYC, TaHIEHC,
KoTaHreHc. CBoiicTBa 1 rpauKy TPUTOHOMETPUYECKUX (DYHKIUH.

[Toxa3zatenpHas GyHKIM, ee cBoiicTBa U rpaduk. Jlorapudmuueckas GpyHKIHUS, ee CBOHCTBA
u rpaduk. CrenenHas GyHKIUs, €€ CBOWCTBA U TpaduK.

[Tpou3BoHas, ee reOMETPUUYECKUI U MEXaHUUYECKUI CMBICI.

[TpuMeHeHre NPOU3BOJHOM K MCCIEIOBAHUIO (YHKUMH, HAXOXKICHUIO UX HAaHOOJBIIUX U
HAaUMEHBIINX 3HAueHUl U mnocTpoeHuto rpadukos. Iloctpoenue u mnpeodOpa3oBaHue rpapuKoB
(GyHKIMIA.

KacaTtenrHast u ee CBOMCTBA.

I[lnanuMeTpusi U crepeoMeTpusi.

Inanumempus.

[Tpu3Haku paBeHCTBA TPEYrodbHUKOB. lIpu3Haku momobusi TpeyroiabHUKOB. HepaBeHCTBO
TpeyroyibHUKa. [1101aae TpeyroapHUKa.

MHuoroyroiasHuKH. [IpaBrIIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTh. KacartenbHas K OKpPYXHOCTH U €€ CBOWCTBa. lleHTpanbHbIE W BIHCAHHBIC
yribl. OKpY>KHOCTB, OIIMCAHHAS OKOJIO TpeyrojbHUKa. OKPYKHOCTh, BIUCAHHAS B TPEYTOJbHUK.

VYron Mexay kacatenbHOU U XopAoi. [IponoprnoHanbHble OTPE3KU B OKPYKHOCTH.

BexTop. CBoiicTBa BEKTOPOB.

Cmepeomempusi.

B3aumHoe pacnonoxeHue NpsiMbpIX B IPOCTPAHCTBE.

CBoiicTBa NapaJIENbHOCTH U MEPIEHIUKYISIPHOCTH MPSAMBIX.

B3auMHOEe pacnosiokeHue MpsAMOM M INIOCKOCTH. llepneHauKkynssp W HakJIOHHas K
1ockocTH. CBOMCTBA MapajlIeIbBHOCTH U NMEPIEHIUKYIISIPHOCTH MIPSIMBIX U IUIOCKOCTEN. Teopema o

TpeX NEPIEHAUKYIApax.
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B3anmHoe  pacnonoxkeHue — AByX — Iiockoctedl.  CBOWCTBAa  MapajuieIbHOCTH U
NEPIEHAUKYJIIPHOCTH IJIOCKOCTEW. YTOI MEXIY HIPSAMBIMHU. YTOJI MEXKIY IPSIMOU U INIOCKOCTBIO.
JIByrpaHHBIN M1 MHOTOI'PAaHHBIN yIiibl. JIMHEHHBIN yroJl ABYTPaHHOTO yria.

[Tapannenenunen. [lupamuaa. [puzma.

JlexapToBBbI KOOPIAMHATEI B IPOCTPAHCTBE. PacCTOsAHNE MEXy TOUKaMHU.

Bexkrop B mpocTpaHcTBe.

CnenunanbHble OJTMMIIMAIHBIC TEMBbI.
«OueHka + npumep».

ITocTpoeHne npuMepoB U KOHTPIPUMEPOB.
[Tpunammn Hdupuxiie.

Packpacku.

Urper.

Meron maTeMaTU4EeCKOM UHAYKIIVH.
['eomerpuueckue cBoiicTBa rpaguKOB (HYHKIIHHA.
OneMeHThl KOMOMHATOPUKH.

JnodanToBsl ypaBHEeHUs (YpaBHEHUS B IIENIBIX YHCIAX).

Tumnosbie 3alaHrd MYHHUIUIIAJIbHOI'O STalld OJIMMIIHAAbI

[IpuBeneHHbIE THUNOBBIE 33JaHMSI MYHMIMIIAJBHOTO JTala OJIMMIIMAJbl HE MOTYT B
OJINHAKOBOM CTEMEHU YCTaHaBJIMBATh IUIAHKY CJIOXHOCTH JJISi BCEX PETMOHOB, B CUJIYy 3aMETHOM
pa3sHULBl B YPOBHE Pa3BUTHs B Pa3IMUHBIX PETMOHAX OJIMMIIMAJHOIO JBUKCHMS, HAJINYUS WIH
OTCYTCTBHSI Pa3BUTOM CHCTEMBbl T'OPOJCKMX MAaTeMaTUYeCKUX KPYKKOB, HaJIW4YUS B TIOpoOJax
CWIbHBIX MAaT€MaTH4YEeCKMX IIKOJ U T.I.. PernoHaJbHbIM METOAMYECKUM KOMHCCUSM IpH
paspabotke 3amanuil OnuMIuazbl ClIeyeT YYUThIBaTh YPOBEHb MaTEMaTUYECKOro 0Opa30BaHUs B
tepputopun. Ilpeanmaraemble  3ajaHusd  JEMOHCTPUPYIOT THUIIOBYIO  CTPYKTYpY  3alaHui
MYHUIIUMNAIBHOTO JTana OJUMIIMAIbI, NPUMEpHBINH (YCpEeAHEHHBIH) YPOBEHb HX CIO0XXKHOCTH,
TEMaTHKY.

3anpemaercss MCHOJAb30BaTh J/AJsl NPOBeJeHMs] OJUMINMAJAbI TPHBEIEHHbIH HHKe
KOMILJICKT 3aJaHHUil, TAK KaK JaHHbIe METOAMYECKHE PEKOMEHIALMH SIBJISIOTCH OTKPBITBIMHU,

H YYAaCTHUMKH OJJUMITHAIbI MOTJIM O3HAKOMHUTLCHA ¢ HUMM.

46



Ycaosus 3aga4
6 k1acc

6.1. Beruepkaute u3 uncna 987654321 kak MoxHO Ooibine nmudp Tak, 9ToOBI OcTaBIICeCs
YHCJI0 ASJIMIIOCH Ha 15.

6.2. Cnoxxurte 13 NATUKIETOYHBIX (UTYPOK, CpEAN KOTOPBIX HET JBYX OAMHAKOBBIX, KaKOM-
HUOYIb KJIETUATHIN KBaJIparT.

6.3. B xomHate 10 uyenoBek — Jokelbl M pblIapu. JOKeIsl Bcerga JAryT, a phlllapyd Beeraa
roBOpAT mpaBiay. Tpu uenoBeka ckazainu: «B komMHaTe HeYeTHOE YMCIIO JDKEIOB»; a OCTajbHbIC
ceMb ckazaiu: «B koMHaTe yeTHoe Yuciio phiapei». CKoJIbKO phlliapei Morio ObITh B KOMHaTe?

6.4. Moo nu B paBeHctBe 0,**+0,**+0,**+0,** =1 3aMEHUTh 3BE3/I0YKU PA3TUYHBIMU

uudpamu ot 0 10 7 TakK, YTOOBI MOTYUUIIOCH BEPHOE PABEHCTBO?

6.5. B simmke Jyiexar mapbl TPeX IBETOB: KPAaCHOTO, CHHErO M 3€JICHOT0, MPUYEeM IapoB
KaXJIOTO IIBeTa XOTs ObI 10 OJHOMY. M3BecTHO, 4TO cpeau aro0bx 10 mapoB HaimeTcst KpacHbIN
map, a cpeau Jaro0six 20 mapoB — cuHuil. Kakoe Hanbompiee KOJIMYeCTBO MIapOB MOTJIO JIEKATh B

SIAKE?

7 kacc
7.1. BeipexkbTe U3 KIETYATOTO KBajpara S5x5 OJHY HEUCHTPAIBHYIO KJIETKY Tak, Y4TOOBI
OCTaBIIYIOCS YacThb MOKHO OBbLIO pa3pe3aTb Ha O paBHBIX KJIETYATBIX (PUTYpPOK, HE SBIISIOIIUXCS
npsimoyrosibHUKamu. [IpuBeanTe npuMep Takoro pazpe3aHusi.

7.2. MoxHo i B paBeHcTBe 0,**+0,**+0,**+0,** =2 3aMEeHUThH 3BE30UYKHU PA3TUIHBIMU

mudpamu ot 1 10 9 Tak, 4TOOBI MOTYUHIIOCH BEPHOE PABEHCTBO?

7.3. B knacce 26 MIKOJBHUKOB. J[J1s1 IIKOJNBHON WUIpPHI MEPBOMY YUYEHHMKY Aaiu 2 (UIIKH.
Btopomy — Ha 3 dumiku 60mbine. A KaxIoMy CIeAyOIEeMy daBaiu au0o Ha 3 ¢umiku OoJbIe,
a1u0o Ha 3 MeHbIe, YeM MpeablIyleMy. 3aTeM YYEHHKH KaK-TO Pa3OMJIMCh HAa TPU KOMAaHJBI.
Moro 11 0Ka3aThCsl, YTO CyMMapHOE YUCIIO (PUIIEK B KaKJOW KOMaH/Ie 0Ka3al0Ch OAMHAKOBBIM?

7.4. TypHup JIyYHUKOB NPOBOJAWICS MO cienyromuM mpaBwiaM. C KaXJOro y4acTHHKa
cobpany oMHAKOBEIN B3HOC. OpraHu3atopsl TypHUpa 3a0paim 1/3 OT BCceX MOCTYMUBIINX JIEHET, a
OCTaBIIMECS JEHbIU MOIUIM B Mpu30BOM (oHA TypHupa. Pobun ['yn, moOeauBmmii B TypHHpE,
MOJYYIJT OOJIbIIIE KaXXJOTO M3 OCTaJbHBIX YYaCTHUKOB — 1/6 oT mpu3oBoro (¢oHma, OJHAKO
oka3zajsics B yorITke. Kakoe KoamuecTBo JTy4YHMKOB MOTJIO yyacTBoBaTh B TypHupe? [IpuBeaure Bce
BO3MO>KHBIE BAPUAHTHI U JOKAKUTE, UTO IPYTUX HET.

7.5. B smuke jekaT mapbl TPeX LBETOB: KPACHOIO, CUHETO M 3€JIEHOr0, IIPUYEM ILapOB
KaXkaoro 1sera xots 6v1 o 2. M3BecTHO, uTo cpenu moObix 10 mapoB HalfeTcs KpacHbIN mIap, a

cpenu mo0bIx 20 mapoB — cuamid. Kakoe HanbopIiee KOJIMYECTBO MIApOB MOTJIO JICKATh B SIIUKE?
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8 knacc

8.1. B mkone «9KCnEepUMEHT» ydaluMCs BBICTABISIOT OLEHKH OoT 1 1o 5. bopuc nomyuun
10 KOHTPOJIbHOM JIBOMKY. YUMTENb 3aMETHII, YTO, €CIIU €My U3MEHHUTH ATy JBOWKY Ha MATEPKY, TO
cpenHuit 0am Mo KOHTPOJBHOM cpenu bopucoB B Kilacce yBeIMUUTCS POBHO B JiBa pa3a. CKOJIBKO
bopucoB nucano KOHTPOJIbHYIO?

8.2. MoXHO 1M 3aMEHUTh B ISTH PAaBEHCTBAX BUAa *+*+¥=*4+%* Bce 3BE30YKH Ha
HaTypaJibHble 4Kciia oT 1 10 25 Tak, 4ToObl Bce paBEHCTBA MOIYYMIIUCh BEPHBIMH, a KaXKI0€ W3
YHCeJI UCTOJIb30BATIOCH POBHO 1 pa3?

8.3. lokaxxurte, YTO CYLIECTBYET JMILIb KOHEYHOE KOJIMUYECTBO IAp HATyPaJbHBIX UUCEIN

(a,b), U1 KOTOPBIX CIIpaBeIMBO paBeHCTBO a(a+b) = (2°""7+3*")b.

8.4. Ha karere BC mnpsimoyroibHOro Tpeyronbauka ABC ( ZBCA =90°) BbIOpaHbI TOYKH
M u N rak, uto LCAM = ZMAN = ZNAB . lIpsamas, npoxoadiuas yepe3 Touky M , mepecekaer
otpesku AN u AB B Toukax E wu F coorBerctBeHHo. Haiigute AB, eciu AE =a,
ZANB =130°u £BFM =110°.

8.5. B xnerkax gocku 8x8 CTOAT JKElbl W phIIapu (B KKIOW KJIETKE — MO OJHOMY
yenoBeKy). Jkelpl Bceraa AryT, a pelllapy Bceraa roBopaT npasay. Kaxnpril ckazan: «B ogHoi U3
COCEIHMX CO MHOM KJIETOK CTOUT JDKEI». KIIeTKH CUMTaroTCs COCETHUMHU, €CJIM Y HUX €CTh XOTS Obl

OJIHa 06111a$1 BCpIIHHA. Kakoe HamMeHbIIIee YMCIIO JDKEIIOB MOTJIO CTOSThH Ha HOCK@?

9 k1ace

9.1. Moxuo nu B paBeHctBe 1-2-3-K -8-9-10=11-12-13-K -20 BbIUEpKHYTh U3 IIE€BOI
YaCTH OJIMH COMHOKHUTENb, & U3 MPaBOW — HECKOJIBKO TaK, YTOOBI MOJIYYHUIIOCh BEPHOE PABEHCTBO?

9.2. Ha nocke HamucaHo HaTypainbHOe uncio b . [Ipo Hero ckaszanu Tpu yTBEpKIECHUS:

1) 3TO uKcCIIO YETHOE;

2) aT0 uncno mexsie 102;

3) ypaBHerue x° +20x+b =0 uMeeT X0Ts ObI OJINH KOPEHb.

Kakoe HauOosbliee YUCIO MOXKET OBITh HAMMCAaHO Ha JOCKE, €CIM U3 O3THX Tpex
YTBEP>KJIEHUI POBHO JIBa — BEPHBIE?

9.3. 13 Touku A mposenu kacarenbHble AB u AC K OKpyXHOCTH ¢ 1ieHTpoM O (31ech B
u C — Touku Kacanus). Touka M — cepeauHa orpeska AO . JlokaxuTe, 4YTO OKPYKHOCTb,
ONMCaHHAas OKOJIO TpeyroibHuka ABM , kacaercs npsimond AC .

9.4. Jlanbl pa3nuyYHBIC TOJOXKUTENbHBIE YHCIa a, b, ¢, d Takue, 4t0 a+b>c+d.

a b a b
Jokaxwnre, yt0 —+—+—+—> 4,
c d d c
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9.5. B kieTkax OCKM 7x7 CTOST JDKEIBl W PhIapu (B KAKIOH KJIETKE — MO OJHOMY
4yenoBeKy). JOKeIbl Bceraa aryT, a pelllapy Beeraa ToBopsT npaBay. Kaxasiii ckazan: «B coceqnux
(610] MHOﬁ KJICTKax HET prH&pCﬁ». KHGTKI/I CUMTAKTCA COCCAHUMMU, CCIIN y HUX €CTh XOTHA 6131 OJHa

oOuras BepmmHa. Kakoe HanMeHbl1ee YUCIIO phlllapeil MOIJIO CTOSATh Ha 10CKe?

10 kaace

10.1. Yucna 1,2,3,K ,100 pa36unu na 50 map, u uucia B Kaxaou mape cioxuin. Kakoe

HanOoJIbIlIee KOJTUYECTBO U3 ATUX MATUIECATH CYMM MOXET JIeauThes Ha 207

10.2. HenyneBbsie umucia a,b,c 00pa3ylOT B YyKa3aHHOM HOpSIKE apUPMETHUECKYIO

nporpeccuio. JIokakuTe, 4TO ypaBHEHUE ax” + 2\2bx+¢ =0 umeer asa peuieHusl.

10.3. Mosxno nu kakoe-HuOyAp unciao Buaa 10000K 00001 npencraButh B Buae xHyH+z!,
rae x, y, z — HarypanbHble ymucna? (Kak oObrunHo, uepe3 n! o0Oo3HayaeTcs MPOU3BEICHHE
1.2.3.K -n.)

10.4. Oxpy>XHOCTb, BIMCaHHasl B TpeyroibHUK ABC , KacaeTcsi cTOpoHbl AB B Touke K, a
ctoponbl AC — B Touke T . Ha mensbiueii nyre TK BbiOpana Touka P . [Ipsimasi, mpoxoasias uepes
Touky K mnapamienbHO npsiMoil AP, BTOPUYHO IEpEeceKaeT OKPYKHOCTh B Touke N . Haligure
PK , ecau u3BectHO, uTo AP=a n KN =b.

10.5. Bacs npuaymai HOBBIHM KopaOib U1 MOPCKOTO 6051 — «b0egoii 6yOuK». ITOT KOpadiib
COCTOUT M3 BCEX KIJIETOK KBaapara 3x3, KpoMe €ero IeHTpajJbHOM kieTku. Ha mome 8x8
pasmMecTiIM oAuH 00eBoil OyOnmk. Kakoe MUHMMAalIbHOE YMCIIO BBICTPEJIOB HYXKHO CJIeNaTh, YTOOBI

rapaHTHPOBAHHO €r0 PaHUTH?

11 kaace

11.1. Haiigute Bce 3HauYeHus mapameTrpa a, I KOTOPbIX HaWAETCS Takoe 4ucio [, 4To

yrcna sin f u 2cos f SBIAIOTCA Pa3TMUYHBIMU KOPHSIMH YPaBHEHHUSI X +ax+1=0.

11.2. Tlo uToram BOIEHOOTBLHOTO TYpHHpA, MPOBEIEHHOTO B OJUH KPYr (T. €. Kaxkias
KOMaHJla ChITpajia ¢ KaXJIOW OJHY HWIpPY), OKa3aJloCh, YTO TEPBbIE TPU KOMAHJIBI BHIUTPAIU Y
KKJIOM M3 OCTAJIbHBIX KOMaH/, a CyMMa OYKOB, HAaOpaHHBIX TEPBBIMH TPEMs KOMaHJaMH, Ha 3
Oonplle, YeM cymMMa OYKOB, HAOpaHHBIX OCTaNbHBIMH KoMaHAaMHU. CKOJBKO BCEro KOMaH]T
y4acTBOBAJIO B TYPHHUPE, €CIIM U3BECTHO, UTO UX Oonblie Tpex? (3a modemy B urpe maercs 1 odko,
3a nmopakenue — 0; HUWIBMX B BOJICHO0JIe HE OBIBACT. )

11.3. [lonoxwurtenbHple uYucaa X My, MEHbIIME 1/2, yIOBIETBOPSIIOT HEPABEHCTBY

y>—x* > y—x. JIoKaskuTe, 4TO OHU YOBIETBOPSIOT H HEPABEHCTBY Y —X° > y—X.
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11.4. B mapamrenenuriene oTMeueHa ojaHa BepmuHa. Kakoe HambOosbInee KOJIWYECTBO
OCTaJIbHBIX BEPIIUH MOXET HAXOIUTHCS HA OJHOM U TOM K€ PACCTOSTHUU OT OTMEUCHHON?

11.5. Bacs npuymMan HOBBIH KOpaOJib JUIsl MOPCKOTO 00sI — «60egotl 6y0auKk». ITOT KOpadIib
COCTOMT M3 BCEX KIETOK KBaapata 3x3, KpoMe ero IneHTpaipbHou kieTku. Ha mosne 10x8
pa3MecTiid ofuH 60eBoil Oyonuk. Kakoe MUHUMAaJIbHOE YHCIIO BBICTPENIOB HY)KHO CHENAaTh, YTOObI

rapaHTUPOBAHHO €T0 PAaHUThH?

Pemienusi 3axau
6 xnacce
6.1. OTBer. HyxHO BbIYepKHYTH Bce LU(DPBI, Kpome 7 U 5.
JlanHo€ 4KcI0 AOKHO ObITh MUHMMYM JIBY3HAUHBIM M OKaH4YuBaThcs Ha 5. Yucna 95, 85,

65 Ha 15 He gensATcs. 3HAUUT, IPUBEIECHHBIN IPUMEP — €TUHCTBEHHBIN.

6.2. OtvH U3 BO3MOXKHBIX ITPHUMEPOB MOKa3aH Ha puc. 1.

Puc. 1

6.3. OTBer. 3 poiuaps.

Ecnu B KoMHaTe HEYETHOE YUCIO JDKEIOB, TO phIllapeil Takke OyaeT HedeTHOe YHCIIO, TaK
Kak Bcero B komHare 10 yenoBek. [losTomy ofiHa U3 ABYX MPOU3HECEHHBIX Ppa3 — J0XKb, a Ipyras —
npaBaa. Ho u 3, u 7 — HeyeTHBIE YKClia, TOITOMY TMpaBoil sBisieTcs Ppasza «B koMHaTe HEYETHOE

YHCJIO JDKEIOB». 3HAYUT, B KOMHATE 3 phILapsl.

6.4. OrBer. MOXHO.

Hanpuwmep, 0,03+0,14+0,26+0,57 =1.

6.5. OTBer. 27 mapos.
3aMeTHM, YTO CyMMAapHO€ KOJIMYEeCTBO CHMHHMX M 3€JIEHBIX IIapoB He Oonblmie 9 — B
INPOTUBHOM ciy4yae Haunumich Obl 10 mapoB, cpeau KOTOPBIX HET KpacHOro. AHaJIOTUYHO,

CYMMAapHO€ KOJIMYECTBO KPACHBIX U 3€JI€HbIX IIapoB He Oosbiie 19.
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Tak Kak 1Mo ycJIoBHIO €CTh XOTs Obl OJIMH 3€JIEHBIN 1Iap, a CyMMapHOE KOJIMYECTBO CUHUX U
3eJICHBIX IIapoB He Oonbie 9, To cuHUX mapoB He Oounbiie §. Teneps U3 TOro, YTO CHHUX IIAPOB HE
Oonbie 8, a KpacHBIX M 3€JEHBIX HIapoB He Oompiie 19, ciemyer, yTO CyMMapHOE KOJIUYECTBO
1apoB HE peBOCXoauT 8+19=27.

Ecnmm xe B kopoOke 1 3eneHsiid, 8§ cuHMX W 18 KpacHBIX IIapoB, TO YCIOBUE 3a/Jauud

BBITTOJIHACTCA.

7 KJ1acc

7.1. OquH U3 BO3MOXKHBIX PUMEPOB TIOKa3aH Ha puC. 2.

Puc. 2

7.2. OTBeT. MOXHO.

Hanpuwmep, 0,13+0,24+0,65+0,98 =2

7.3. OtBer. He morio.

[Tpenmonoxxum mnpoTuBHOE. Torga CyMMapHO€ KOJMYECTBO (UINEK Yy HIKOJIBHUKOB
PaBHAJIOCH Obl YTPOEHHOMY KOJMYECTBY (DUIIEK Y OJHOM KOMaH/bI, TO €CTh Jenunock 0bl Ha 3. Ho
3TO KOJIM4YecTBO Ha 3 He genutcs. JlokaxkeM 3T0. MOJKHO CUMTATh, YTO Ka)XJIOMY IIKOJBHUKY
CHavaJla JJaJii 1o 2 3eJeHble (QUILKH, a TOTOM HEKOTOPBIM M3 HMX JA00aBIsIM KpacHble ¢pummku. 13
YCIIOBUS CIEAYET, YTO KOJIMYECTBO KPACHBIX (PUILEK y KaXKI0TO IIKOJbHUKA JEIUTCS Ha 3. A 3TO
3HAYUT, YTO CYMMapHO€ KOJHMYECTBO KpacHbIX ¢uiiek Takke aenurcs Ha 3. Ecam Obl obiiee
KOJINYECTBO (PUIIEK ENUIOCh Ha 3, TO U KOJMYECTBO 3€JIeHbIX (DUIIEK TaKXkKe JeTUIOCh Obl Ha 3, HO
OHO paBHO 2-26=152.

3ameuanue. DakTUYECKH MBI MMOKA3a]IM, YTO y KaXJIOTO IIKOJIbHHUKA KOJUYECTBO (PHUILEK
MMEEeT OCTaTOK 2 mpu JeneHuu Ha 3. Torga cymmapHoe KoJn4yecTBO (uiek OyJeT UMeTh OCTaToK 1

IIPH JICJICHUHN Ha 3.

7.4. OTBer. 7 1y 8 JIyYHUKOB.
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o 2
[Tpu3oBoii ¢oHA cocTaBiser 3 OT BCEeX MNOCTyHnUBIIMX JeHer. [losromy mobemaurensb

1 1
TYPHHMPA TOJIY4HII 3 = 5 OT TIOCTYNHBIIUX JCHEr. 3HAYUT, €CJIM YUCIIO YYACTHUKOB HE OOJIbIIe

BOCbMH, TO B3HOC IIPCBBIIACT Harpaay 3a IE€PBOE€ MECTO, a HMHA4YC — HEC IIPCBLIIIACT. I/ITaK,

KOJIMYCCTBO YYACTHHUKOB HC 00JIbIIIE BOCHMH.

1
Tak xak HO6CI[I/ITGJ'IB MMOJIy4YHJI g OT IIPHU30BOIO (bOHI[a, TO OCTaJIbHBIC YYAaCTHHUKH
5
pasaciinim g (bOHHa. HpI/I TOM HOGGI[I/ITGJ'IB MMOJIYIHJI OoubIIe KaXXJ0Iro U3 OCTaJbHBbIX. HOSTOMy

=5

| W

N 1 1
KaKIbIM U3 OCTABIINXCA IMOJTYUYUITI MCHBIIIC g (I)OHI[a, a 3HAa4YUT, OCTAJIbHBIX 60JIBI.H€, 4CM g
YCIIOBCK.

Takum oOpa3oM, B TypHHUpPE MOTJIM y4acTBOBaTh 7/ win & yenoBek. O0e ATHUX CHUTyalluu

BO3MOKHBI. Z[J'IH 9TOro, HAIpUMECP, HC BBIMI'PABIINC YYACTHUKHW MOIJIM IHOPOBHY pPA3dCINTb

5 51 1 51 1
OCTaIOIUECs 3 pu30BOro (hoHaa (MOIyduB MO P < < WM 110 7 < s npu30BOro (hoHma).

7.5. OTBer. 26 mapos.

3aMeTUM, 4TO CyYMMapHO€ KOJMYECTBO CHHHMX W 3€JeHBIX IIapoB He Oonpuie 9 — B
IPOTUBHOM ciy4yae Haunumch Obl 10 mapoB, cpeau KOTOPBIX HET KpacHOro. AHaOTHYHO,
CyMMapHO€ KOJIMYECTBO KPAaCHBIX U 3€JIeHBIX IapoB He Oosnbiie 19.

Tak Kak 1Mo YCJIOBHUIO €CTh XOTs Obl 2 3€JIEHBIX IlIapa, a CyMMapHOE KOJUYECTBO CHHHUX U
3eJIEHBIX I1apoB HE 0oJbIIe 9, TO CHHMX I1apoB He Oobiie 7. Tenepb U3 TOro, YTO CHHUX IIapOB HE
Oonbiie 7, a KpacHBIX M 3€JIEHBIX IIapoB He Oosblie 19, cieayeT, yTO CyMMapHOE KOJUYECTBO
IapOB HE MPEBOCXOIUT 7+19=26.

Ecnu xe B kopoOke 2 3eneHblX, 7 CHHUX M 17 KpacHBIX IIApOB, TO YCJIOBHE 3aJadu

BBIIOJTHSIETCS.
8 ki1acc

8.1. OtBer. /[Ba bopuca.
[Tycte KOHTpONBHYIO mUcano m bopucos, u apyrue Bopuckl Habpamu BMecTe x OauIoB.

. x+2 x+5
Torna ycrnoBue Ha cpeHU 0aul BRITJISIANT Tak: 2 - =——. Orcroma 2(x+2)=x+5, TO ecThb

m m
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x=1. DT0 BO3MOXHO TOJBKO €CJIM KOHTPOJBHYIO IHcaJ emle oauH bopuc, KOTOpsId MOIyYus no

KOHTPOJIbHOM enuHuIly. TakuM o0pa3oM, KOHTPOJIbHYIO nucaio aBa bopuca.

8.2. OtrBer. Henbss.

[Tycth Takas 3aMeHa 3BE3/I0YCK Ha 4YKCla BO3MOXKHA. Torja cymMma BCeX IISATH YHCE,
BXOJIAIIMX B IEPBOC PABCHCTBO, YeTHA (OHA paBHA YJABOCHHOH CyMME YHCENl B OJHOW YacTH).
Taxoke YeTHBIMH OYAYT CyMMBI MSTEPOK YHCEN, BXOJSIIMX B OCTaJbHBIC YeThIpe paBeHcTBa. Ho
TOoraa 4€THa 1 CyMMa BCECX YUCECII. A OHa — HCUCTHAasA, TaK KaK B 3TOI>'I CYMMC HCYCTHOC KOJINYCCTBO

(a umeHHO 13) HEYETHBIX ClIaraeMbIX.

8.3. O603maunm N =2°°""+3°°" [lepenumem ypaBuenue B Buae a’ = (N —a)b. Tak kax

a’> m b TONOXKUTENBHBI, TO TONOXKHTENbHA M pasHOCTh N —a. 3Haunt, a < N. Ilostomy

CYILIECTBYET JHIIb KOHEYHOE KOJMYECTBO TAaKUX 4YHcel a (Tak Kak a — HarypaiabHoe). s

2
KaXJa0ro TaKoIro a OJHO3HAYHO HaXOJUTCA b=

(npuyuem He Bce 3TU b Oynyr

HaTypainbHbIMHU). [lo3TOMY KOJIMYECTBO Map HATypalbHBIX 4Hcel (a,b), yIOBIETBOPSIOUIUX

YpaBHEHUIO TOXE KOHEYHO.

8.4. OTBer. AB =2a.
W3 ycnoBus cienyer, uto LANC =50°. Torga B mpsMOyroiabHOM TpeyroibHuke ANC
nmeeM CAN =40°. Orcrona LCAM = /MAN = /NAB =20°. Tak kak /BFM =110°, To

ZAFM =70°. Ho Torma B Tpeyrosibhuke MAF mnomydaem ZAMF =70°. 3HauuT, TPEYroJbHUK
MAF — paBHOOenpeHHbIN, U ero Ouccektpuca AE sBusercs BeicoTod (cM. puc. 3). Ho Torma
npsiMoyrosibHble TpeyronbHuku AME u AMC paBuel (AM — obmasa, LCAM = LMAE).

[Tostomy AC =a. HakoHeln, MOCKOJBKY B IPSIMOYrojibHOM TpeyrojibHuke ABC yron ZCAB

paBeH 60°, runorenysa paBHa AB =2AC =2a.

LI | |
[ | H | | I
} [ & | .. - fI
II. -.I. [ |
II..I. [ | - - -
II
Puc. 3



8.5. OTBer. 9.

W3 ycnoBwus ciieqyer, 4TO B OJIHOM U3 COCETHUX KIIETOK C JIOOBIM PBILIAPEM JOKEH CTOSTh
JOKEII, @ BCE COCE/TU JDKEIA JIOJDKHBI OBITh PHILIAPSMH.

PaccmoTpum pazbueHune JOCKHM Ha 9 HemepeceKaronuxcs 00JiacTeld 1 OTMETUM B KaXKIOu
00J1aCTH TIO OJTHOM KJIETKE, KaK 3TO NTOKa3aHo Ha puc. 4.

3aMeTHM, 4TO JIMOO B OTMEUEHHON KJIETKE CTOUT JDKell, MO0 (€CIu B HEW CTOUT phILAPb)
XOTs OBl B OJJHOM COCEIHEN ¢ HEH KiIeTKe cTOUT Jukel. ClaeaoBaTeabHO, B KaXKI0H U3 001acTel ecTh

XOTS OBI OJUH JIKCII. HOBTOMy JDKC OB JOJIKHO OBITH HE MEHbIIIE 9.

Puc. 4

Ecimu xe JIKCIIBI 6YJIYT CTOATh B OTMCUYCHHBIX KJIIETKAaX, a B OCTaJIbHBIX 6YI[yT CTOATH

PBILIAPH, TO YCIIOBHE 331a4l Oy/AET BBIIIOJIHEHO.

9 kjaacce

9.1. OTBeT. MOXHO.

Ecnu cneBa BeruepkHyTh 4, a crpasa 11, 13, 17, 19 u 16, To 06a ocTaBIIMXCS BBIPAKCHHUS
OymyT paBuel 2°3*5°7".

3ameyanue. IlpuBeneHHBII NpuUMEp — HE €IWHCTBEHHBIM; HAIpUMeEpP, MOXHO ClIeBa

BBIUEPKHYTH 3 BMECTO 4, a cipaBa — 12 BmecTo 16.

9.2. OTBer. 99.

Paccmotpum ycnoBue 3). Jlnst Toro, 4ToObl KBaJpaTHOE YpaBHEHHE MMENIO XOTs Obl OJIMH
KOpEHb, HY’KHO, YTOObI JMCKPMMUHAHT ObLT HeoTpuuarensueiM. To ects D =20” —4b >0, oTkyza
b<100.

Ecnu ducno, HanucanHoe Ha Jocke, He MeHble 102, To yrBepkaeHUs 2) U 3) HE BEpHBL

[TosTomMy HanmucanHoe uuciio He 6ombine 101.
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Ecnu nanucannoe uncio paBHo 101, To HeBepHBI yTBepx)AcHUS 1) 1 3), To ecTh uncio 101
HE MOJXOAMUT.

Ecnn nanucannoe uncio paBHo 100, To BEpHBI Bce TpHU yTBEpXkKACHUs. 3HAUUT, yncio 100
HE TMOJIXO/MUT.

Ecnu HanmucanHoe 4ncio paBHO 99, TO BEpHBI POBHO JBa YTBEPXKICHUS — 2) U 3). 3HAYUT,
HauOoJIbIIEE BO3MOKHOE YuCiIo — 99.

3ameuanue. MoxHO ObUIO paccyxnaTh U Tak. Eciau yrBepxaenue 3), To ectb « b <100»
BEPHO, TO BEPHO U yTBepxkaeHue 2). Ho Toraa no yciaoBuio 3agauu yrBepxzaeHue 1) He BepHO. B
3TOM cilydyae HauOouiblliee BO3MOXKHOE uucio b=99. Eciau xe yrBepxkaeHue 3) HE BEPHO, TO

BepHBI yTBepkaeHus 1) u 2). Ho Takux yucen b He CylIlecTBYeT.

9.3. YcioBue kacaHusi paBHOCUIIBHO TOMY, 4T0 LMAC = ZABM . Ho TpeyroiabHuk ABO —
npsMOyrosibHbI (OB — paauyc, TpOBEACHHBIM K KacaTenbHOil BA), a oTpe3ok BM — ero
MeAWaHa, TMpoBeldeHHas K runorenyse. Ilostomy BM =MA (cm. puc. 5). 3Haywr,

ZABM = ZMAB = Z/MAC (Mbl UCTIONIB30BaJIH TO, 4T0O AO — Ouccektpuca yrna BAC ).

o i
", -
'-.I s
Puc. 5

2
9.4. 3ameTHM, 4TO g+2+ﬁ+é:a+b+a+b>c+d+c+d:(c+d) >4,
c d d c c d c d cd

Ilocnennee HCPAaBCHCTBO CIIPABCAJIMBO, TaK KaK OHO PaBHOCHIIbBHO HCPABCHCTBY

(c+d)* >4cd , 0 ecth (c—d)* 20.

9.5. OTBer. 9.

W3 ycnoBus cieayer, 9To B OJHOM M3 COCETHHMX KIIETOK C JIFOOBIM JDKEIIOM JIOJDKEH CTOSITh
pBILIAph, a BCE COCEH PHIIaps JOKHBI ObITh JIKEIIAMHU.

PaccMmoTpuM pazOueHue JOCKH Ha 9 HemepeceKaromuxcs 00IacTel U OTMETHUM B KaXAOH
00J1aCTH 1O OJTHOM KJIETKE, KaK ATO MOKAa3aHO Ha puc. 6. 3aMeTUM, 4TO JUOO B OTMEUCHHOM KIIETKE

CTOWT PHIIAPh, MO0 (€CIM B HEW CTOUT JDKEI[) XOTS Obl B OJJHOM COcenHel ¢ HeW KJIETKOW CTOUT
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peitapb. CrenoBaTeNbHO, B KOXKI0W M3 001acTeil ecTh XOTs Obl oauH philiaphk.lloaToMy pritiapeit

JIOJKHO OBITH HE MEHBIIIE 9.

Puc. 6

Ecau xe pblIapu 6y,HYT CTOATh B OTMCUCHHBIX KIICTKAX, a4 B OCTAJBHBIX 6y,I[YT CTOATH

JDKCUBI, TO YCJIOBUC 3a1a4n 6yneT BBITIOJIHCHO.

10 kaace

10.1. OtBer. 49.

3ameruM, uto Bce 50 cyMM He MOryT JenuTbes Ha 20, Tak Kak B 3TOM Cllydae U cCyMMa BCex
yucen aenwiack Obl Ha 20. Ho cymma Bcex uuncen paBHa 5050.

Ecnu pa306uth yncna Ha napsl caeayrommm odpaszom: 1 1 99,2 u 98, ..., 49 u 51, 50 u 100,
TO CyMMBI 4Kicell B epBbIX 49 napax 6yayt pasusl 100, a 3HauuT, OyayT AenuTthes Ha 20.

3ameuanue. To, yTO CyMMBI 4HMCell BO BCeX Mapax HE MOTYT JAeauThcs Ha 20, MOXKHO
JI0Ka3aTh no-apyromy. s atoro nocratouno paccMorpets uncia 20, 40, 60, 80 u 100 u 3ameTuTs,
4TO €CJIM B KaKyl-TO Mapy BXOJUT POBHO OJHO YHUCIIO U3 ITHUX IATH, TO CyMMa YHCEN Iapbl HE
MoxkeT aenutbest Ha 20. Ho 3Tux 4mcen HeueTHOE KOJUYECTBO, MOITOMY HAWAETCS TMapa POBHO C

OJJHUM M3 OTUX YHUCCII.

10.2. M3 XapakTepHUCTUYECKOTO CBOICTBa apu(METHYECKOW MPOTPEecCHH MOIydaeM

a+c
b= ) . Torma AUCKPUMHUHAHT HHTCPCCYIOLICTO HAC KBAAPATHOTO YpPAaBHCHHUA pPaBCH

D =8b"—4ac=2(a+c)’ —4ac =2a" +2c* >0. IlosToMy KBaJApaTHOE YpaBHEHHE HMeeT JBa

peleHusl.

10.3. OTBer. Henpas.
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Kaxnoe uucno n! mpu n>2 sBuserca 4eTHbIM. [loaTomy cpeau umcen x, y, z POBHO

o1HO paBHO | (Bce TpW HE MOTYT paBHATHCA |, MHa4Ye cymma uX (akTopuaioB Oyner paBHa 3).

[Tyctp, nanpumep, z=1. Torma x4+y!=100K 00. Eciu o6a yncna x u y He MEHbIIE TpeX, TO
KaXJI0€ cllaraeMoe B cyMMe xM4+y! nenutcs Ha 3, TO €CTh U UX CyMMa JIEJIUTCA Ha 3, 4TO HE Tak.
3HaYUT, XOTs OBl OJHO M3 ITUX ABYX 4ucen menbine 3. [lycth, Hanmpumep, y =2, torma y!l=2,

no3romy x!=99K 998. IlocnenHee HEBO3MOXKHO, TaK KaK 3TO YUCJIO HE AEIUTCS Ha 3.

10.4. OtBer. PK =+/ab .

3ameruM, uto LNKB = /NPK (0AMH U3 HUX BIUCAHHBIN, a APYroil — MeXy KacaTeJbHON
U Xopaoii; u o0a onuparorcsa Ha nyry KN ). U3 ycnoBust mapawienbHOCTH oTpe3koB AP u KN
cienyer, uto £ZNKB=/ZPAK (cm. puc. 7). CunenoBarensno, ZNPK =/PAK Kpome ToOTO,
/KNP = ZPKA . 3nauut, tpeyronbHuku KNP u PKA mnonoOuwel. Torma KN :KP=KP: AP,

otkyna KP>=KN-AP =ab.

10.5. OTBeT. 8 BBICTpPEIOB.

3ameTuM, 4TO eciiu OyONHMK pa3MmelieH Ha moyie 4x4, TO OJHOTO BBICTpENia HE XBaTHT,
YTOOBl TapaHTUPOBAHHO €ro paHUTh. JleMCTBUTENBHO, €CITM BBICTPEN MPOU3BEIACH B KIETKY,
COCE/IHIOI0 CO CTOPOHOM KBajiparta, TO OyOJIMK MOXKET OBITh pa3MelIeH PAIOM C IPOTHBOMOIOKHON
ctopoHoi. Eciu ke BbICTpen Mpou3BeseH B OJIHY U3 YeThIpeX HEHTPAIbHBIX KJIETOK KBaJpara, TO
OyOJIMK MOXET ObITh pa3MeIlleH TaK, YTO €ro IEHTP COBMAJaeT C KJIETKOW, B KOTOPYIO ciellaH
BbICTpeI. 3HAUMT, MOTpeOyeTcs clienarb He MEHee ABYX BBICTPEJIOB, YTOOBI FapaHTUPOBAHHO €ro
PaHUTB.

Pa3buB mone 8x8 Ha derhlpe KkBagpara 4x4, MTOAYYHUM, YTO MJiE TOTO, YTOOBI

rapaHTUPOBAHHO PAHUTH OyONIMK, MOTPeOyeTcss He MEHee 8 BBICTPEIIOB.
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Puc. 8

Ecnu xe cacjaaTb 8 BBICTPECJIOB TaK, KaK ITIOKa3aHO Ha pUC. 8, TO MbI I'apaHTUPOBAHHO paHUM

OyOuK.

11 kaace

11.1. OTBeT. 0 ==t

S

[To Teopeme Bumera, sinf-2cosff=1, otkyna sin2f=1 u f= %+ m (n — uenoe).
. 3
Orcrona a=—(sin f+2cos ) = iﬁ . Ob0a »Tux 3HA4YEeHHS pean3ylTcs (IS TpexXwieHa

3 Sr
x*+—=x+1 MOXHO TIONOXHTH [ = @ ui Tpexeta x -5 x+1 — cooTBeTCTBEeHHO
2

V2

V4 .
p =—). Kpome Toro, sin £ # 2cos f1pu 3TUX 3HaAYCHUSIX [F, TO €CTb KOPHU Pa3IHYHBL.

11.2. OtrBert. 10 xomau.
[Tyctp konmuecTBO KoMmaHI paBHO n+3. Torma mepBble TpU KOMaHABI B Hrpax C
ocTaJdbHBIMU HaOpanu 3n OYKOB, a B Urpax MeXAy co0oil oHM HaOpamu 3 ouka. OcTanbHBIE 1

nn—1)

nn-1)

KOMaHJl B UIpax MeXIy coOoi HalOpaau oukoB. Ilo ycmoButo, 3n+3= +3, 1O

ectb n> —7n=0. Otcroaa nonydaem, uto n="7.

11.3. IlepeneceM Bce BBIpaKE€HHS B JIEBYIO YacThb M PAa3OKUM Ha MHOXKUTEIHU:
(y=x)(y+x-1)>0. Orcroma, ¢ yderom HepaBeHCTBa y+x <1, momywaem y—x<O0. Torma
JI0Ka36IBAEMOE HEPAaBEHCTBO MpHHUMaeT BHI (¥ —x)(y” +xy+x> —1) > 0. DTo HEpaBEHCTBO BEPHO,
Tak KaK KakJ10e U3 TPEX MEpBbIX CIaraeMbIX BO BTOPOM ckoOKke MeHbIle 1/4, To ecTh 00€ CKOOKH

MMPUHUMAIOT OTPHULATCIIbHBIC 3HAYCHU.
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11.4. OTBer. 6 BepiIuH.

[Tokaxem, yTo Bce 7 BEpLIMH NapauleIEHUIEa, OTIMYHBIX OT OTMEUYEHHOMN BEPLIMHBI, HE
MOTYT HaXOJUTbCS OT HEE Ha OJMHAKOBOM paccTosiHUU. IIycTh 3TO HE Tak, U pacCcTOSHUA OT BCEX
ocTanbHbIX BepmMH napamnenenunena ABCDA B/C D, no touku A, oaumHakoBel. OmycTHM H3
Toukn A, nepneHgukyassp AH Ha miockocts ABC (cM. puc. 9). Torma tpeyronbHuku A HA,
AHB, AHC, AHD 06ynyt paBHBI I10 TUIIOTEHY3€ M KaTeTy. 3HAUUT, Touka H paBHOyJalleHa OT
BCceX BepuiuH rpanu ABCD , to ectb napamienorpaMmm ABCD BHHUCaH B OKPYKHOCTb C LIEHTPOM
H, n on — npsamoyronsHuk. Torma mnpsMOyroJbHMKOM sBisieTcss U rpanb AB,CD,. Ho B
npsAMOYroibHUKEe OTpesku AB, u AD, xopoue orpe3ka AC,, Tak Kak TUIOTEHY3a B

IpAMOYT'OJIbHOM TPECYI'OJIbHUKE 0oJIbIIIEe KaTeTa. 3Ha‘II/IT, Bce 7 paCCTOﬂHI/Iﬁ OBITH OIMHAKOBBIMH HEC

MOT'YT.
] "
- = - - |
-. - . | | .I :.I ..
' .l | | L -1.: -1 .—l ]
I . i 0 gur
= L ]
I " | I u u | ]
o " = n "
-.J . 'J - E u ....} l..:.
5 ! Il.. n - l::-.. g o .l
-..- n ll...n..*ll = -. I' :l.
" el .. —. "o u
=
Puc. 9 Puc. 10

Ocranoce npuBecTH NpUMep Napauleenumnesia, B KOTOpOM BEpIIMHA A, PaBHOYAAJICHA OT
6 BepmuH. Bospmem mapannenenwunes, y koroporo rpanu ABCD u A B,C,D, — KBagparel co

CTOPOHON @, W ONMCaHHas BbIIe Touka H sBisercs neHTtpoM kBaapara ABCD . Ilycte mmnHa

orpeska A H paBHa @ (cMm. puc. 10). Torga paccrosiHus ot Touku A, 1o BepumH A, B,C,D

V2

2 2
a a
—+ ? =a, TO €CTb PpaBHBI PACCTOAHUAM OT HEC N0 BECPUINH BulD.

ABHBI
P 2

3ameuanme. ToT ke mpuMep MOXHO omnucatb U no-apyromy (puc. 10). Ilycts rpanb
CDD,C, — poMb co cTopoHOii a, B kotopoM ZC =120°. Pazmectum rpanb ABB|A; Tak, uToObI
ocHoBaHWe H' mepneHAMKyJsipa, OMyIeHHOTO n3 A, Ha miockocts CDD,C,, SBISIIOCH IEHTPOM
npaBmwiIbHOTO TpeyronbHuka CDD,, a Beicoty A /H' mondepem Tak, 4To0bl A, OblIa paBHOYJaJIeHa
ortouek A, B, B, C, D u D,.
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11.5. OTBeT. 8 BBICTPEIOB.

3ameTuM, 4TO ecnm OyONIMK pa3merieH Ha moiie 4x4, TO OIHOTO BHICTpENAa HE XBAaTHT,
4YTOOBl TapaHTUPOBAHHO €ro pPaHUTh. JlEMCTBUTEIBHO, €CIM BBICTPEN IPOU3BEAEH B KIETKY,
COCEITHIOI0 CO CTOPOHOM KBajpaTa, TO OyOJIMK MOXKET ObITh pa3MeIleH PSAIOM C MPOTUBOIOJIOKHON
cTopoHoi. Eciu jxe BbICTpeN MPOU3BEACH B OJIHY M3 YEThIpEX LIEHTPAIbHBIX KJIETOK KBajpara, TO
OyOJIMK MOXET OBITh pa3MeEIIeH TaK, YTO €ro IICHTP COBIAJaeT C KIETKOH, B KOTOPYIO CAENaH
BBICTpEII. 3HAYHT, MOTPEOyeTCs clieiarh HE MEHEe ABYX BBICTPEJIOB, YTOOBI TapaHTUPOBAHHO €T0
PaHUTbD.

BrinenuB Ha nosne 10x8 yeTblpe HemepeceKarolmuxcsl kBajapara 4x4, MOJy4dM, YTO JJIs

TOT0, YTOOBI FTAPAHTUPOBAHHO PAHUTH OYOJIHK, TOTpeOyeTcs He MeHee § BBICTPEIIOB.

Puc. 11
Ecnu xe cnenath 8 BBICTPENOB Tak, Kak MOKa3aHO Ha puc. 11, To MBI TapaHTUPOBAHHO

paHuM OyOIHK.

60



Pexomennyemas nmureparypa i NOATOTOBKH 3aJaHUA MYHHUIIMIIAIBHOTO JTara

Bceepoccniickoil MaTeMaTH4e€CKON OJTMMITHA b

Kypnasr:

((KBaHT», «KBaHTI/IK», «Maremartuka B IIKOJIC», «Maremaruka JJIA IIKOJIBbHHUKOB»

Kauru u Mmetonuueckue nocoous:

Aecaxanos H.X., [loorunckui O.K. Maremartuka. Paitornsie onmmmnuansl. 6-11 kimace. — M.
IIpocsemenue, 2010.

Aeaxanos H.X., boeoanos U.U., Koocesnuros I1.A., [loorunckuii O.K., Tepewun /[.A. Matemartuka.
Bcepoccuiickue onumnuanel. Beimyck 1. — M.: IIpocBemenue, 2008.

Aeaxanos H.X., Iloonunckuii O.K. Marematuka. Becepoccuiickue onummnuaabl. Beimyck 2. — M.
IIpocsemenue, 2009.

Aeaxanos H.X., Iloonunckuii O.K., Pybanos U.C. Marematuka. Beepoccuiickue ouMnuabl.
Boinyck 3. — M.: I[Ipocsemienue, 2011.

Aeaxanos H.X., Illoonunckuii O.K., Pybanos U.C. Marematuka. Becepoccuiickue onuMIuabl.
Beimyck 4. — M.: [Ipocsemenue, 2013.

Aoenvwun A.B.,Kykuna E.I'.,Jlamvinoe U.A. u Op. Maremaruueckas onumnuana uMm. . [1. Kykuna.
Owmck, 2007-2009. — M.: MITHMO, 2011.

Anopeesa A.H. ,bapabanoe A.1., Yepnasckuii M.A. CapaToBCKre MaTeMaTHYeCKHe

onuMmmuazapl. 1950/51-1994/95. (2-e. ucnpasnenHoe u gomnonnenHoe). — M.: MITHMO, 2013.
babunckas U.JI. 3apaun marematnueckux onumnuan. M.: Hayka, 1975.

bnunxoe A./1., I'opckas E.C., I'yposuy B.M. (cocm.). MOoCKOBCKHE MaTeMaTH4ecKue peratbl. YacTs
1. 1998- 2006 — M.: MITHMO, 2014.

bnunxos A.J]. (cocm.). MockoBckue mareMatudeckue peratsl. Yacts 2. 2006— 2013 — M.
MIIHMO, 2014.

T'enxun C.A., Umenbepe U.B., omun /[.B. JleHuHrpaackue maremMatuyeckue Kpyxku. — Kupos:
Aca, 1994,

T'opoaues H.B. COOpHUK OJIMMIHNAIHBIX 3a]1a4 IO MaTeMaTHke (3-€ u3[., CTepeoTHIl.). — M.:
MIIHMO, 2013.

T'opoun P.K. DT0 NOJKEH 3HATh KaX /bl MaTIIKOJIBHUK (6-€ U3/1aHue, CTepEOTUIiHoe). — M.,
MIIHMO, 2011.

T'opoun P.K. I'eomerpus. [lnanumerpust. 7-9 knaccel (5-e u3ganue, crepeoTunHoe). — M.,

MIIHMO, 2012.

61



Kanenv-benos A.A., Kosanvooicu A.K. Kak permaror HecTaHIapTHBIC 3a/1a4H (8-€, CTEpEOTHITHOE). —
M., MITHMO, 2014.

Knon K.A. B3BemnBaHus U aIrOPUTMBI: OT TOJIOBOJIOMOK K 3a7a4daM (3-e, crepeoTunHoe). — M.,
MIIHMO, 2014.

Kosnosa E. I'. Cka3ku ¥ MOJCKA3KH (3a/1a4u ISl MAaTEMAaTHIECKOTo KpyKKa) (7-€ u3manue,
crepeoruntoe) — M., MITHMO, 2013.

Kopoemcxuii b.A. Matemaruueckast cmekainka. — M., THOMII, 1958 — 576 c.

Packuna U. B, Illnonw /] 3. Jlormueckue 3agaun. — M.: MITHMO, 2014.

HuTepuer-pecype: http://www.problems.ru/

62


http://www.problems.ru/

