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Mertoan4yeckue peKoOMEeHAAUH M0 pa3padoTke 3aJaHuii U TpeOGOBaHMIi

K IIPOBCACHHIO IIKOJBHOI'O 3TAIlAa

Beenenue

Hacrosimme TpeboBaHMsS K MPOBEASHHUIO IIKOJBHOTO 3Tama BCEPOCCUUCKON ONUMITHAbBI
IIKOJBHUKOB (najnee — Onumnuana) mo MareMaTuke pazpadoransl Ha ocHOBe Ilopsiaka mpoBeneHust
BCEPOCCUNCKON OJMMIUAAbI IIKOJBHHUKOB, YTBEPXKIEHHOrO MpukazoM MunoOpHayku Poccuun
ot 18 mos16ps1 2013 1. Ne1252 u u3MeHeHUsAMH, yTBEP KACHHBIMH ITpuka3zamMu MuHoOpHayku Poccun
ot 17 maprta 2015 r. Ne 249 u ot 17 nexabps 2015 r. Ne1488 (nanee — [Topsok).

Hacrosmue METONNYECKUE PEKOMEeHalnun MOATOTOBJICHBI LEHTPaJIbHON
MPEeIMETHO-METONYECKONH KOMUCCHEHN MO MaTeMaTHKe U HalpaBJieHbl B IOMOIb MyHULUIAIbHBIM
METOIMYECKUM KOMHUCCHUSIM B COCTAaBJIEHUM 3aJaHUM JUIsi NPOBEAEHUS ULIKOJBHOIO JTama
OnuMnuanel mo MareMaTuke B cyObekTax Poccuiickoii @eneparum.

Meroauyeckue MaTepuasibl COAEPKAT XAPAKTEPUCTUKY COAEP>KaHMUs IIKOJBHOIO 3Tamna,
OMHCaHHWE TOAXOAOB K pa3paboTKe 3aJaHuii MyHHLMNAIbHBIMU IPEIMETHO-METOIUYECKUMU
KOMHCCHUSIMH, PEKOMEHIALMH TI0 MOPSAKY NMPOBEACHHs OJHMITHAJ IO MaTeMaTHKe, TpeOOBaHMS
K CTPYKTYpPE€ M CONEPKAaHHIO OJUMITMAAHBIX 337ad, PEKOMEHAyeMble HCTOUYHUKU HH(PpOpMALHUU
JUIsl TOATOTOBKM 3afaHUM, a TakXe PEeKOMEHJAUHUM [0 OLICHUBAHUI) PEIICHUH YYaCTHUKOB
OJIUMITHAN.

Kpome Toro, mpuseneHsl 0Opas3ipl OJUMITHAIHBIX 3a0aHUN Ul MPOBEACHUS LIKOJBHOTO
5Tana OJUMIIHABI ¢ pelieHusAMU. JlaHHbIe 3aa4y NPEAIaraliuch Ha Ha4albHBIX 3Tanax OJUMITHAL
B PA3JIMYHBIX PETHOHAX CTPAHBI WIIM BKIFOYEHBI B COOPHUKH OJMMITHATHBIX 3a1a4.

LlenTpanbHasd NpeaAMETHO-METOAUYECKAsT KOMHUCCHUS MO MAaTE€MAaTHUKE BBbIPAXKaeT HAACKAY,
YTO NPEACTABJIECHHbIE METOAUYECKHE PEKOMEHIALMM OKAXYyTCsA IMOJE3HbIMH IPU IPOBEACHUH
LIKOJIBHOTO 3Tala BCEPOCCUMCKON OJMMIIMAbI INKOJbHUKOB 10 MaTEMAaTHKE, U JKEJAaeT YCIEXOB
OpraHu3aTopaM B UX NpoBeneHUH. B ciydae HEOOXOOMMOCTH, IOMOJHUTENBHYIO HH(OPMALHIO
[0 NPEACTABJIEHHBIM METOAWYECKUM MaTepuajgaM MOXKHO IOJy4YUTb IO 3JIEKTPOHHOW MOYTe,
00paTUBIINCH TO a/Apecy nazar_ag(@mail.ru B HEHTPANbHYIO MPEAMETHO-METOJUIECKYE0 KOMUCCHIO
10 MaTeMaTHKe.

Meroauyeckue pPEKOMEHJAUMUM [JIs1 ILIKOJIBHOIO 3Tala BCEPOCCUICKON  ONMMIINAAbI
IIKOJILHUKOB N0 MaTemMatuke B 2019/2020 yueOHOM rony yTBEp KIE€HBI HA 3aCE€NaHNUN LEHTPAIbHON

NPEAMETHO-METOANYECKOH KOMHCCHU 1O MaTeMaTuke (potokod Ne 2 ot 25 uronst 2019 rona).


mailto:nazar_ag@mail.ru

OcHOBHEIE 3a1aUn

OpnHoit u3 BaxHeHmux 3amay OJIUMIIMAABI Ha HAYaJbHBIX 3Tarax SBJSETCS BBIIBICHHE
U pa3BUTHE Y OOYYarOIIMXCSl TBOPYECKUX CHOCOOHOCTEH M WHTepeca K MaTeMaTHKe M Hay4yHOU
(Hay4HO-UCCIIEIOBATENBCKON) AESITeNbHOCTH, (POPMUPOBAHHE MOTHUBALMM K CHCTEMATHUYECKUM
3aHATUSM MATEMAaTHUKON Ha KPY)KKax M (PaKyJIbTaTHUBAX, MOBBIIICHHE KaYeCTBA MATEMATUYECKOTO
obpazoBaHwsl.

BaxHyro ponp 37ech HrpaeT CBOWCTBEHHOE NOAPOCTKOBOMY MEPHUONY CTPEMIICHHE
K COCTSI3aTEeIbHOCTH, K JOCTIDKEHUIO yenexa. KBannduuupoBaHHO COCTaBIEHHbIE MATEMATHYECKHUE
OJIUMITHA/IBI SIBJISIFOTCSI COPEBHOBAHMSIMH, TZi€ B YeCTHOW UM O0OBeKTHBHOU Oopbbe oOyuaromuiics
MOYKET PaCKpPBITh CBOH WHTEIUIEKTYaJIbHBIN MOTEHINAJ, COOTHECTH CBOH YPOBEHb MAaTEeMaTHUECKUX
CHOCOOHOCTEH € YpPOBHEM [PYIrHX YYaLIMXCs IOKOJbL. Kpome TOro, nmpuBiIEKAaTENbHBIMU IS
YYaCTHUKOB SIBJISTEOTCST HECTaHAaPTHbIE yCIIOBHS 3anad, npeaIaraeéMbIx
Ha omumnuanax. OHU 3aMETHO OTJIMYAIOTCA OT OOs3aTEeNbHBIX IPH M3YYEHHWH IIKOJIBHOTO
MaTepuaja 3aJaHuil, HAMpPaBICHHbIX HAa OTPa0OTKY BBIMOJHEHHUsS] CTAHAAPTHBIX AJITOPUTMOB
(HampuMep, peLIeHusT KBaIpaTHbIX YpaBHEHWI), W TPeOYIOT [IEMOHCTPALUU KPEaTUBHOCTH
YYaCTHUKOB OJIUMNHanbel. HakoHen, mnepBble OJMMIMAIHBIE YCIIEXW BAaKHBI IJII CAMOOLICHKU
yUalerocs, a TaKXKe, B pPsle CIy4yaeB, M3MEHEHHUs OTHOIIEHHsS K HEMy YYHTEJeH, BO3MOXKHO
HETOOLICHUBABIIUX €ro crnocodHoctu. Hepenku ciydau, Koraa CriocOOHBIA M aXke TaJaHTIMBBIN
O0y4aroIUiCs JOMyCKaeT NPU BBINIOJHEHUH CTAHAAPTHOH IIKOJBHOW KOHTPOJBHOH pPalOThI
apudmernyeckre ommOKy, TUOO BIMOIHSIET €€ C He YCTPAUBAIOIIESH YUUTENsI aKKYPATHOCTBIO.

HeoOxogumocTh pemennss chOPMYJIMPOBAHHBIX BBIIIE 3a7ad  (OPMHUPYET TOAXON

K MOPSIZIKY MPOBENEHUS U XapakTepy 3afaHuil Ha MKOJbHOM dTane OnuMnuanbl.

[Tops ok mpoBeneHus

IITkonpHBINA 3TAll OMUMINAIBI TPOBOAUTCA I yyaluxcs 4-11 kiaaccos.

KonkpeTHble CPOKM M MeCTa MPOBEACHHs LIKOJBHOIO 3Tana OJUMIIMAJBI [0 MAaTEMAaTHKE
YCTAHABJIMBAIOTCS OPraHOM MECTHOTO CaMOYIIPABJICHHs, OCYIIECTBIISIIOIIUM YIIpaBJeHUE B cdepe
oOpazoBanust. OnuMmnuana UIst yHaIuxcst BCEX MIKOJ MyHULIUIAIBHOTO 00pa3OBaHUsI MPOBOIUTCS
0 €AMHBIM 3aJIaHUSIM, Pa3paOOTaHHBIM IS KQKION M3 mapauienei 4-11 kiaccoB MyHUIIUNIAIbHON
MPEAMETHO-METOAUYECKON KOMHUCCHEH, Ha3HAa4aeMOW OpraHoM MECTHOrO CaMOyIIpPaBJICHHUS,

OCYILIECTBIISIIOLINM YTIpaBJIeHUE B chepe oOpasoBaHusL.



B onumMnuage umeer mpaBO NPUHUMATh  y4yacTHe  KaxAbIH  o0yvarommiics
(manee — Y4YacTHHK), B TOM 4HCIE€ BHE 3aBHCHUMOCTH OT €ro YCIEeBAaeMOCTHU IO MPEIMETY.
[Ipn npoBeneHUH OJUMIUAABI KAKAOMY YYACTHUKY OJHMITHAABI IOJDKHO OBITH MPEAOCTABIIEHO
otaenpHOe pabodee MecTo, oOOecreuMBarollee CAMOCTOATEIbHOE BBINOJIHEHHE 3aJaHHUiN
ONIUMIMANBI  KaXKAbIM Y4YacTHUKOM. IIpomomKuTeNbHOCTh ONMMMOMAAbLl JOJKHA YYHUTHIBATH
BO3PACTHBIE OCOOCHHOCTH YUYaCTHHUKOB, a TAKXKE TPYIHOCTb NMPEIJIaraeMbIX 3a1aHHH.

Pexomennyemoe BpeMsi MPOBENECHUS OJUMIUAnbl. Aus 4-6 knaccoB — 1-2 ypoka, mis 7-8
KJIacCOB — 2 ypoka, ans 9-11 knaccos — 2-3 ypoka.

Y4aCcTHUKM WIKOJBHOIO 3Tana OJUMIIMAAbl BIPABE BBINOJIHATH OJUMIIMAIHBIE 33a1aHUS,
pa3paboTanHble sl Ooyiee CTapUIMX KJIACCOB IO OTHOIIEHUIO K TE€M, B KOTOPBIX OHHU MPOXOISAT
oOyuenne. B ciydae mpoxokaeHHsT Ha TOCIEAYIOLINE 3TArbl OJMMIHMAIbL, JaHHBbIE YYACTHHKH
BBIMTOJIHSIIOT OJIMMITHAHBIE 3a1aHus, pa3pabOTaHHbIE ISl Kiacca, KOTOPBIH OHU BBIOpaNu

Ha NIKOJIBHOM 3TaIll€ OJIMMITHaabl.

HpI/IHHI/IHBI COCTABJICHU S OJIMMIIUAIHBIX 3aJaHUN U q)OpMI/IpOBaHI/IH KOMILJICKTOB

OJIMMITMAIHBIX 3aJJaHUM JIJIS LIKOJIBHOIO ATarna

3ajaHus IIKOJBHOIO dTana  OJMMIOMAAbl  JOJDKHBI  YIOBJIETBOPATH  CIENYHOLIUM
TpeOOBaHUAM:

1. 3amaHust HE JOJUKHBI HOCHUTh XapakTep OOBIYHOM KOHTPOJIBHOW pPaboThI
IO PA3JIMYHBIM Pa3fenaM LIKOJBHON MaTeMaTUKU. bonblnas yacTh 3ajaHui JOJIPKHA
BKJIFOYATh B C€0s1 3JIEMEHTHI (HAyYHOr0) TBOPUYECTBA.

2. B 3amanus Henb3s BKJIIOUATH 3a/a4yd MO pasfenaM MaTeMaTUKH, HE H3YYeHHbIM
B COOTBETCTBYIOILEM KJIaCCE K MOMEHTY MPOBEIEHHUS OJMMITHAIbL.

3. 3amaHus OJMMITMAABI JOJDKHBI OBITh PA3JIMYHON CIIOKHOCTH AJISI TOTO, YTOOBI,
C OJHOW CTOpPOHBI, MPEJOCTAaBUTh NPAKTHUUECKU KaXKIOMy €€ VYYaCTHUKY
BO3MOYKHOCTH BBIITOJIHUTH HanOOJiee MPOCThIE U3 HUX, C IPYTrOil CTOPOHBI, JOCTHYb
ONHOW W3 OCHOBHBIX LeJIeH OJUMIMAAbl — ONpeAeseHus Hauboyiee CIOCOOHBIX
YuactaukoB. JKenatenbHO, 4TOOBI C EPBBIM 33AaHUEM YCIEIIHO CIPABISUINCH HE
MeHee 70% y4acTHHUKOB, cO BTOpbIM — oOkojJo 50%, c Tperbum —20%-30%,
a C MOCNEIHUMHU — JIyYllIHe U3 YHACTHUKOB OJMMITHABbI.

4. B 3agaHms  gomkHBL  BKJIIOYATBCA  33add, HUMEIOLIME IpUBJIEKATENbHbIE,
3aMOMHHAKOLIHECS (POPMYITHPOBKH.

5. DOpMyTUPOBKU 3aa4 JOJKHBI OBITh KOPPEKTHBIMM, YETKHMH H TOHSATHBIMU

AJisi YyH4aCTHUKOB. BaHaHI/Iﬂ HE HOJDKHBI OOMYCKAaThb HCOAHO3HAYHOCTU TPAKTOBKU
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yCIOBUH. 3alaHus HE NOJDKHBI BKJIKOYAaTb TEPMUHBI U TOHSTHS, HE 3HAKOMbIE
yYalIuMCs TaHHOM BO3PAaCTHOM KaTeropuu.

6. BapuanT mo kaxmomy Kiaccy AODKeH BKIouUaTh B ceds 4-6 3amad. Temartuka
3alaHUi  JOJKHA OBITh  pa3HOOOpa3HOW, 1O BO3MOXKHOCTH OXBATBIBAKOILEH
BCE pa3deNbl INKOJBHOW MaTeMaTUKW. apupMeTuKy, anredpy, TeOMeTpHIO.
BapuanTel Takke OJDKHBI BKIIOYATh B ceOs JIOTHUECKHe 3amadd (B HAaYaJIbHOM
U CpeIHeM 3BEHe MIKOJbI), KOMOMHAaTOpuKy. Tak B BapwaHThl misi 4-6 Ki1accoB
PEKOMEHIyeTCsl BKJIIOYATh 3a7aud MO apupMeTHKe, JIOTMYECKHe 3a1add, 3a1aqu
[0 HArJsiAHOW TeOMETPHM, 3a[a4d, HCIHONB3YHOINUE MOHSATHE YE€THOCTH, B 7-8
KJaccax AOOABISIOTCS 3ala4M, HMCIOJB3VIOIIHME Uil pelleHHus: mpeoOpa3oBaHus
anreOpanvyecknx BBIPAKEHUH, 3ala4d Ha JEUMOCTb, T€OMETPUYECKHE 3aJauu
Ha JOKa3aTeNbCTBO, KOMOWHATOpHBIE 3amadu, B 9-11 mocimemoBaTenbHO
no0aBISAIOTCS 3aa4l HA CBOWCTBA JIMHEHHBIX M KBAAPATHYHBIX (PYHKLUH, 3a1a4H
[0 TEOPUU 4YMCEJ, HEPAaBEHCTBA, 3aAaud, WCHOJB3YIOIINUE TPUTOHOMETPHIO,
CTEPEOMETPHIO, MATEMATUIECKII aHAJIN3, KOMOUHATOPHUKY.

7. 3anaHus OJUMIIMAAbI HE AOJUKHBI COCTAaBJISITbCS Ha OCHOBE OJHOTO HCTOYHHKA,
C LIEJIBI0 YMEHBIIECHHUSI PUCKA 3HAKOMCTBA OJHOTO WJIM HECKOJIBKUX €€ Y4aCTHUKOB
CO BCEMH 3aJa4aMH, BKJIFOYEHHbIMHU B BapuaHT. JKemaTeiapHO HCHONB30BaHUE
Pa3JIMYHBIX UCTOYHUKOB, HEU3BECTHBIX ydacTHUKAM OIuMITHaAbI, JTHOO BKIIOUEHUE
B BAPUAHTHI HOBBIX 33]1a4.

8. B 3apmaHusa nus ydammxcs 4-6 KJacCoB, BIEPBbIE YYAaCTBYIOIIMX B OJIMMITMAAX,
JKEJIATeNIbHO BKJIFOYATh 3a7aud, HE TPeOYIOLIHe CIOKHBIX (MHOTOCTYIIEHYATHIX )

MaTEMaTUYECKHUX PACCYKIACHUN.

MeToauka OLICHUBAHUS BBITIOJHCHMS OJIUMIIAAIHBIX 3aJaHUHN

Jnsa  enuHOOOpasusi MpOBepKH padOT YYaCTHUKOB B pPa3HBIX LIKOJNAX HEOOXOIUMO
BKJIIOYCHHE B BAapPHAHTHI 3aJaHHI HE TOJbKO OTBETOB M PELICHUI 3aJaHWi, HO M KPUTEPUEB
onleHuBaHus PadoT.

Hamnyummum  o0pasom  3apekomeHnoBaja cebsd Ha MaTEeMaTHYEeCKHX — OJIMMITHAnax

7-OannbHast HIKaja, HeﬁCTBYIOLHaﬂ Ha BCEX MATEMATUYCCKHUX COPCBHOBAHUAX OT HaAYaJIbHOTO
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ypoBHs A0 MexayHapoaHOH mateMaThueckol onumnuannl. Kaknas 3agaya OLEHUBAETCS LICJIBIM
yrcioM 6asutos ot 0 1o 7. MITor moapBOAUTCS IO cyMMe 0aJlIoB, HAOPAHHBIX Y 4aCTHHUKOM.

OcHOBHBIE NMPUHIUIIBI ONCHHUBAHUA NMPUBCACHBI B Ta6m/1ue.

banmbl [IpaBuabHOCTE (OIIMOOYHOCTD) PEIIEHUS

7 [TonHoe BepHOE peLIeHHE.

6-7 Bepnoe permenne. Umerorcst HeOonblne HENOUETBI, B LIEJIOM HE BIMSIOLINE HA
peLeHwue.

5-6 Pemenue conepkut He3HAYUTEIbHBIE OIIUOKH, TPOOEIbl B 0OOCHOBAHUSX, HO

B IEJIOM BEPHO U MOXKET CTATh MMOJHOCTBIO MMPABUJIbHBIM MMOCJIC HEOOIBIINX

WCTIPABJICHUN WJIW JONOJIHEHHUH.

2-3 Jloka3aHbl BCIOMOTaTE/bHBIE YTBEPKIACHUS, TOMOTAKOIINUE B PELICHUH 3a0a4H.

0-1 PaccmoTpeHs! oTaenbHbIe BaXKHBIE CITy4an IPU OTCYTCTBHU PeLIeHUs (MU TIPU

OHNOOYHOM PELICHNUH).

0 Pemennie HeBepHOE, MPOABUIKEHHSI OTCYTCTBYIOT.

0 Pemenue orcyTcTBYET.

ITomumo 3TOTr0, B MCTOAUYCCKUX PCKOMECHIAALUAX MO MPOBCACHUIO OJ'II/IMHI/IaI[bI ciaenyer
pOUH(OOPMHUPOBATH JKIOPU HIKOJBHOI'O 3TAra O TOM, YTO:

a) ar0boe MpaBUIILHOE pelleHue OleHuBaeTcs B 7 OamioB. Hegomyctumo cHsitre Oaiios
3a TO, YTO PCUICHHUE CIUINKOM MJIWHHOEC, WJIKW 34 TO, YTO PEHICHUE IIKOJIbHUKA OTJIUYACTCA
OT TIPUBEIEHHOIO B METOAMYECKHX pa3padoTKax WM OT JAPYrHX PEIIeHUH, WU3BECTHBIX JKIOPH;
NpHU MpoBepKe paboThl BAKHO BHUKHYTD B JIOTUKY PACCYXKACHUH YYaCTHHKA, OLICHUBAETCS CTEIICHb
€€ MPABUIJIBHOCTU U MOJHOTHI,

0) onmumnuanHas paboTa HE SBISIETCS KOHTPOJBHON padOTOH ydacTHHKA, IMO3TOMY JIFOOBIE
HUCIIPABJICHUSA B pa60Te, B TOM HYHCJIC 3aUCPKUBAHUEC PAHCEC HAMMUMCAHHOTO TCKCTA, HE SABJIAKOTCA
OCHOBAaHUEM [JIsi CHATHSI OajiOB, HENOMyCTUMO CHSTHE OaijoB B paboTe 3a HEAKKYypaTHOCTh
3armucu peH_IeHI/Iﬁ IpU €€ BbIITOJIHCHUH,

B) Oajuibl He BBICTABISIFOTCS «3a CTapaHuWe YdYaCTHHKa», B TOM YHCJIE 3a 3alliCh B padbore
00MBIIOro 1O 00BEMY TEKCTA, HE COAEPIKAIIErO MPOABIKEHHI B PELIIEHUH 3a1a4H;

F) HO66I[I/IT6J'I$IMI/I OoJInMITNaAbl B OI[HOI>'I napayjicjii MOryT CTaTb HECKOJIbKO YYaCTHUKOB,
HaOpaBirie HanOOJbIIIEe KOJUYECTBO OallJIOB, MO3TOMY HE CIEAyeT B OOSI3aTENbHOM TOPSIKE

«Pa3BOAUTH IO MECTaAM» JIYUIIHUX YYACTHUKOB OJIMMIIUAABI.



[lepedenp cpencTB 00yUEHUsI U BOCITATAHUS, KCIIOJIB3YEMBIX TP MPOBEICHUT

IKOJBLHOTO ATana OmmMnOuagsl

TupakupoBaHue 3aJaHUN OCYIIECTBIISICTCS C yYETOM CIEOYIOIIUX I[apaMeTpOB. JIUCTHI
Ooymaru popmara AS unmu A4, yepHO-Oenas mevarsb.

JJist BBITMOJTHEHUS 3AaHUI OJIMMITHAJIBI KAXKIOMY YYaCTHUKY TPEOYIOTCS OTEIbHBIE JTUCThI
oymaru ¢opmara A4. Jlns 4epHOBHKOB BBIHAIOTCS OTHEJbHBIC JIMCTHI. 3amiCH HA YEPHOBUKAX
HE YYUTBHIBAIOTCS TPU TPOBEPKE BBLIMOTHEHHBIX OJUMITMAAHBIX 3adaHuil. UepHOBUKU CHAFOTCS
BMECTE C BBINOJHEHHBIMH 33JaHUSIMU. YYACTHUKM HCHOJB3YIOT CBOU  MUCHbMEHHbBIE
MPUHAJICKHOCTH, aBTOPY4YKa C CHHUMH, (DUOJETOBBIMU FJIM HYEPHBIMU UEPHIJIAMH, LUPKYJIb,
JUHeHKa, KapaHJaly. 3anpemeHo HCIOMb30BAHME JIJISl 3aMMUCH PEIIeHUN Py4YeK ¢ KPACHBIMH WM

3CJICHBIMUA YCPHUTIAMU.

[TepeueHb CIPABOYHBIX MATEPHATIOB, CPEACTB CBA3U U SJIEKTPOHHO-BBIYMCIIMTEIILHON

TCXHUKH, PA3PCHICHHLIX K HUCITIOJIE30BAHNIO BO BPCM: IIPOBCACHUA OJIMMIIMA/IbI

YdacTHHKaM BO BpeMsl MPOBEACHHs OJMMITMAAbI B ayAUTOPUHN 3alpeieH0 UMeTh mpu cede
CPEACTBA CBSI3H, BJIEKTPOHHO-BBIYUCIUTENbHYIO TEXHHKY, (OTO-, ayauo- M BHUAEOAINIapaTypy,
CIPaBOYHBIE MaTepHalibl, MHUCbMEHHBIE 3aMETKH W WHBIE CPEACTBA XPAaHEHUS U TMepeaayvu
UHpOpPMaLIH.

[Toka3 padoT ¥ NPOBEACHUE aANEIISAUANA

Kasknplii y4aCTHHK OJTMMITHAIbI UMEET MPABO O3HAKOMHUTBCS C Pe3yJIbTaTaMH MPOBEPKU CBOEH
paboTtel. PekoMeHnayeMoe BpeMsi MPOBEACHUS MOKa3a padoT — Ha CIENYIOIINA y4eOHbII TeHb Mocie
NpoBefeHUs] oauMmnuansl. llepeq mnpoBedeHHMEM MOKasa pPabOT JKIOPU JOKHO O3HAKOMHTH
YYaCTHUKOB OJIMMITUA/IbI C PEIISHUAMH 3a/1a4 M KPUTEPHUSIMHU OLIEHHBAHUS. B YCTHOH Qopme myTem
npoBeAeHUs pa3dopa BapuaHTOB (OTHAENBHO ISl KaKOOTO Kilacca), JIMOO MyTeM MpeaoCTaBICHUS
y4aCTHUKAM PELICHUH 3aJaHuil U KPUTEPHeB OLIEHHBAaHUS B medarHoM Bune. [lpu mpoBeneHun
nokasza palOT 4IeHbl JKIOPH AT YYaCTHHKY OJHMITHAIbl apTyMEHTHPOBAHHbIC MOSICHEHHS
IO CHIDKEHHIO OaJljIoB.

B cnyuae Hecornacusi y4acTHHKAa OJIMMIMAAbI C BBICTABJICHHbIMU OajjlaMH, OH TOAAET
aneusinuio. Ilpoueaypa mojayu aneuBsIIUK OMPEessieTCs: OPraHM3aTOPOM MIKOJBHOTO 3Tamna
OJIMMITHA/Ibl B COOTBETCTBHH ¢ [IOpsAKOM MpoBeneHHs BCEPOCCUIICKON OMMMITHAABI LIKOJbHUKOB.
BaxxHo otmeruTh, uTO Oaymuibl B padoTrax MOryT ObITb M3MEHEHBI TOJIBKO IOCIE PACCMOTPEHUS

AnCJUIALIUN U TIPUHATHA TTOJIOKUTCIIBHOI'O PCHICHUSA MO UX U3MCHCHUIO. HpI/I MPOBCACHUH IIOKa3a

8



pador Oamael MOryT OBITb M3MEHEHBI TOJIBKO B CJIy4ae YCTAHOBIICHUS TEXHUYECKOW OIIMOKU
10 BHECEHUIO OaJIoB B poTOKOJ. [Ipu 3TOM noBbIeHHE OaIOB BO3MOXKHO TOJBKO MyTEM ITOAAYH

YYaCTHUKOM OJIMMITUAABI allCJITALIUHA.

Temaruka 3agaHuii IKOJBHOTO ATala OJIUMIINAA/IbI

Huxe nmpuBeneHa TeMaTHKa OJIMMIMAIHBIX 3a1aHUN ISl Pa3HBIX KJIACCOB.
B npuBeneHHOM cnucKke TeM IJisl map KJIacCOB HEKOTOPBIE TEMbI MOTYT OTHOCUTBCS TOJIBKO

K Oonee crapimeMy U3 HUX (B COOTBETCTBHU C U3yUYEHHBIM MATEPUAIIOM).

IV-V KJTACCBI

Harypanbhele yncna u HyJib.
Jlenutenu u KpaTHbIE YUCTA.
Jenenue ¢ ocTaTkoMm.
YeTHOCTS.

TekcToBble 3a0a4n.

I'eomeTrpuueckne GUTYPHI HA TUIOCKOCTH, U3MEPEHUE TeOMETPUYECKUX BEJTHMUMH.

CnennanbHble OJTMMIINAIHBIE TEMBbI.

Uucnosble peOychl. B3pemnBaHust, nepeInBaHus.
Jlornueckue 3anaun. VICTUHHBIE U JIOXKHBIE YTBEPKICHHUS.
ITocTpoenne npuMepoOB U KOHTPIIPUMEPOB.

Paspesanus.

VI-VII KITIACCBI

Yucia 1 BLIYHCIEHHS.
Harypanbnbie uncna u HyJb. [lecaTudHas cuctemMa CHUCIEHUS.
Apudpmernueckne NEWCTBUS C HATypalbHBIMH 4ucliamMu. llpenctaBieHuwe dwucia

B JECATUYHOMN CUCTEME.



Henutenu u xpataele umcna. [Ipocteie u cocraBubie umcima. HOK u HOJ. Ilousarue
0 B3aUMHO ITPOCTBIX unciax. Pa3noskeHune 4yncia Ha IPOCTbIE MHOKUTEINH.

YeTHOCTS.

Henenue ¢ octatkoM. [Ipusnaku nenumoctu Ha 2, 3, 5, 6, 9.

OObIKHOBEHHBIE ~ pOOH. CpaBHenue  npobeid. Apudmernueckue  OeHCTBUSA
¢ OOBIKHOBEHHBIMU APOOSIMHL.

HecaTuanblie 1podu.

OtHowenus. IIponopunnu. OCHOBHOE CBOMCTBO POMOPLIUY.

[Ipsimast u oOpaTHAsE MPONOPLMOHAIBHOCTD BeJIMUUH. [IpOreHThL.

ITonoxurenpHble U OTpULATENbHbIE uYnucaa. Moayib uncia. CpaBHEHUE IMOJOXKHUTEIbHBIX
U OTPULIATENbHBIX 4Yucesl. Apupmerndeckne NEHCTBHUA C TMOJOKUTEIbHBIMH H OTPULATEIBbHBIMU
YHCIIAMH, CBONCTBA apu(PMETHIECKHUX NEHCTBHA.

Ienbie uncna. PalimoHanbHbIE YUCTA.

YpaBHeHus.

YpasHeHue ¢ onHou nepemeHHoi. Kopau ypasHeHus. JIuneiiHoe ypaBHeHue.
DyHKIHUH.

Oyukus. ['paduk pynkumnn. @ynkumu: y = kx , y =kx + b.

TexkcToBble 3a1a4l, CBOAALINECS K PELIEHUI0 YPABHEHUI.

IlpeacTaBienHe 0 HA4YAJbHBIX NOHSTHSIX TE€OMETPHH, TeOMETPHYECKHX (PHUrypax.
PaBencTBO (puryp.

OTtpesok. JlnnHa oTpe3ka u ee CBOMCTBA. PaccTosiHiEe MEXKIY TOUKAMH.

VYron. Bune! yrinos. CMexxHblE U BEpTUKAJIbHBIE YIJIbI U CBONHCTBA.

Ilepecekaromuecs u napanienbHele npsiMble. [lepnennukyaspHble Npsmble.

TpeyronbHuk u ero snemMeHThl. IlpusHaku paBeHcTBa TpeyronbHUKOB. CyMmma YrjoB
TPEYrOJIbHUKA.

[IpencraBnenue o miomany GUTyphI.

CneuuajbHbie OJIMMIIHAAHBIE TEMBbI.

Uucrnosble peOychl. B3pemmBaHms.

Jlornueckue 3anaun. UCTHHHBIE U JIOXKHBIE YTBEPKACHHUS.
«Ouenka + npumep».

[TocTpoeHne mpuMepOB U KOHTPIIPHUMEPOB.

HnBapuanrt.
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Ipunuun Jupuxie.
Paspesanus.
Packpacxku.

Hrper

VIII-IX KJJACCBI

Yucaa 1 BbIYUCTICHUS.

HatypanbHble uncna u HyJb. [lecsaTudaHas cuctema cuucieHus. ApupMeTnueckue qeicTBrs
C HaTypanbHBIMU UnuciIaMu. IIpencrasnenue yncina B JECITUYHON CUCTEME

Jenurenu u kpatHble ynciaa. IIpocTeie u cocTaBHbIe YnCna. B3auMHO mMpoCThIe YnCa.

Pasnoxenne uyuciaa Ha mpocTtele MHOXUTENU. UeTHOCTh. Jlenenue ¢ ocratkoM. IlpusHaku
nemmmoctw Ha 2, 3, 55,6,9, 11.

CaoticTBa akropuaja. CBONWCTBA MPOCTHIX ACTUTENIEH YUCTIa U €r0 CTETIeHEH.

OObIKHOBEHHBIE ~ 1pOdH. CpaBHenue  npobeid. Apupmernueckne  OeHCTBUS
¢ OOBIKHOBEHHBIMU APOOSMHL.

HecaTuanblie 1podu.

Otnomenusi. Ilponoprmu. OcHOBHOe cBoiicTBO mpomopunu. I[lpsimass u  oOparHas
MPONOPLUOHAIBHOCTL BeIN4YuH. [IponeHThI.

ITonoxurensHble U OTpULATENbHbIE unucaa. Moayib uncia. CpaBHEHHE IMOJOXUTEIbHBIX
U OTPULATENbHBIX 4Yucesl. ApupMerndeckre NEHCTBUA C MOJOKUTEIbHBIMH M OTPULATEIbHBIMU
YHCIIAMHU, CBOHCTBA apr(pMeTHIeCKNX NeHCTBUH.

Lensie yncna. PanronanbHbie yncina. [lonsaTie o0 uppaunonaspHoMm uncie. U3obpakenue
4yyces TOYKAMH Ha KOOPAUHATHON MPSMOM.

UucnoBble HEpaBEHCTBA U X cBOMcTBa. Onepanyy ¢ YUCIOBbIMUA HEPABEHCTBAMHU.

KBagparHelil KOpEHB.

BbipaxeHus: M X npeodpa3oBaHusl.

Crenenp C HaTypajJbHBIM IIOKasaTeleM U ee CcBolcTBa. MHorouneHbl. ®opMyJibl
COKPAIIEHHOr0 YMHOXKEHUs. Pa3nokenne MHOro4wIeHOB Ha MHOKUTENH. Teopema besy.

KBagpaTHblil TpEXUsIeH: BbIACICHUE KBAAPATA JBYICHA, PA3JIOKEHUE HA MHOXKUTEIH.

Apudmernueckas 1 reOMETPUIECKasi IPOTrPECCHH.
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YpaBHeHHUs1 U HEPABEHCTBA.

VYpasHeHue ¢ ogHoil nepemenHoil. Kopuu ypasnenus. Jluneiinoe ypasHenue. Kanpatnoe
ypaBHeHue. PopMyJia KOpHEH KBaapaTHOro ypasHeHus. Teopema Buera. Pelnenue paunoHanbHbIX
YPaBHEHHUH.

VYpaBHeHnue c¢ aAByMsl nepeMeHHbIMU. Cucrema ypaBHeHuil. PemeHue cucTeMbl ABYX
JIMHENHBIX YPABHEHUH C IBYMsl IEPEMEHHBIMU. PelieHne NpoCcTeNInX HEJTUHERHBIX CUCTEM.

I'paduueckas MHTEpPIIPETALINS PELICHUS] CHCTEM YPABHEHHI C IByMsl TIEPEMEHHBIMH.

Hepasencrsa. JInHeliHble HEpaBEHCTBA C OAHOW MEPEMEHHON U UX cUCcTeMbl. HepaBeHcTBa
BTOPOH CTENEHM C OJHOM NepeMeHHON. HepaBeHCTBa O CpeaHuX.

TekcToBbIe 3a1a4H, CBOAALIUECS K PELICHUIO YPABHEHUI, HEPABEHCTB, CUCTEM YPABHEHUM.

DyHKIHUH.

IIpsAsmoyronpHas cucTeMa KOOPAMHAT HA MJIOCKOCTH.

Oyukius. Obnacte ompeneneHust U obnacte 3HaueHWd QyHkuun. ['paduk (yHxomm.
Bospacranne QyHKIMH, COXpaHEHHE 3HAKA HA IPOMEXKYTKE.

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

[Ipeobpazosanue rpadukos GyHknmii. CBONCTBA KBaPAaTHOTO TpexujieHa. | eoMeTpudeckue

CBOHCTBA rpadyka KBagpaTUIHON (QyHKIIIH.

ILnanumerpus.

TpeyronbHuk u ero sneMeHTol. IlpusHaku paBeHCTBa TpeyroibHMKOB. CymMMa yIJIOB
TPEYrOJIbHUKA.

ITonobue TpeyronbHUKoB. [Ipu3Haku monodus TPEyroJbHUKOB.

HepaBeHCTBO TpeyroiabHUKA.

CpenHsist TUHUS TPEYToJbHUKA U €€ CBOWCTBA.

CooTHoOIIEHNsT MEXAYy CTOPOHAMH W yIJIaMH TpeyroibHuka. CBoHCTBa paBHOOEAPEHHOTO
U PaBHOCTOPOHHETrO TpeyrospbHUKoB. Ilpsimoyroneublll TpeyronbHuk. Teopema Iludaropa.
Pemenne npsiMOyroibHBIX TPEYTOJBHUKOB.

UeteipexyronpHuku. [lapannenorpamm, ero cBoiictsa U npusHaku. lIpsMoyronsHuk, pomo,
KBagpaT U ux cBoiicTtBa. Tpanemus. Cpensssi JUHUS Tparneuuu u ee cpoiictea. [lmomanu
YETBIPEXYTOJLHUKOB.

[lonsTHE O CUMMETPUU.

OxpyxkHocTb u kpyr. KacatenbHas K OKpPY)XHOCTM M ee cBoiicTBa. lleHTpanbHbIe
U BIHCaHHble yribl. OKPY>KHOCTb, OMHCAHHAsl OKOJO TpeyroibHHUKA. OKpyKHOCTb, BIHCAHHAs
B TPEYTOJIbHUK.

VYron Mexxay kacaTenbHOH U xopaoi. IIponopuyoHanbHble OTpe3KH B OKPY>KHOCTH.
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3amaun Ha MOCTPOEHUE C TTIOMOLIBIO [UPKYJIS U JTMHEHKH
Bexkrop. Yron mexny Bexkropamu. Koopaunate! Bektopa. CokeHHe BEKTOPOB. Y MHOXKEHUE

BekTOpa Ha uncyio. CkanspHOe MPOU3BECHNE BEKTOPOB.

CnennanbHble OJTMMIIHAIHBIE TEMbI.

Jlornueckue 3anaun. ICTUHHBIE U JIOXKHbBIE YTBEPKIACHUS.
«Ouenka + npumep».

ITocTpoeHnue npumMepoB U KOHTPIIPUMEPOB.

[punuun dupuxie.

Paspesanus.

Packpacku.

Hrper

HuBapuanrt.

DneMeHThl KOMOMHATOPUKH.

JunodaHTOBbI ypaBHEHUs (YPABHEHUS B LIEJIBIX YHCIIAX).
X-XI KJIACCBI

Yucya ¥ BLIYHCICHUS.

Henumocts. IIpocTeie u coctaBHble uncaa. Pa3nokeHue 4Yuciia Ha OPOCTbIE MHOKHUTENH.
YetHoctb. Jlenenue ¢ ocratkoM. lIpu3Haku nOeIUMOCTH Ha 2k, 3, Sk, 6, 9, 11. Cpoiicta
¢dakropuana. CBOICTBA MPOCTHIX AETUTENCH YHUCIIA U €r0 CTeneHeld. B3anMHO mpoCThie Yrcia

Lenvie uncna. PanmonaneHble uncia. Uppanmonanpubie uyncna. Yucno 7.

BbipaxeHus: u ux npeodpa3oBaHusl.

Meuorounenel. POpMynbl  COKPAIEHHOIO yMHOXEHHUs. Pa3noskeHne MHOIOYJICHOB
Ha MHOkutenu. Teopema besy.

Apudmernueckas 1 reOMETpHUIECKasi MPOTrPECCHH.

Kopens n-i1 crenenu u ero coiictsa. CBOMCTBA CTENEHH C PallMOHATIbHBIM MIOKA3aTENEM.

Tpuronomerpus.
OcHoBHbIE TPUTOHOMETpUYECKHE TOXkecTBa. POpMyJIbl IPUBEIEHUS.
[IpeoOpazoBaHusi TPUTOHOMETPUYECKUX BbIpaxkeHU. CBOWCTBA TPUTOHOMETPHUUECKUX

(YHKUMH: OrpaHUYEHHOCTD, IEPHOAUIHOCTb.
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YpaBHeHHUs1 U HEPABEHCTBA.

YpasHeHus ¢ ogHoM nepeMeHHOM. KBanpatHble ypasHeHus. Teopema Buera.

UppaumonaneHeie  ypaBHeHHs. llokasarenpHble M JorapupMuyecKue ypaBHEHHS,
WX CUCTEMBI. TPUrOHOMETpUUYECKUE YPABHEHUS.

HepasenctBa ¢ onHON mnepeMeHHOH. PelneHne HeEpaBeHCTB METONOM HMHTEPBAJIOB.
[TokazaTenpHbIE U JOrapuPMUUECKUE HEPABEHCTBA.

VYpaBHEHUs U HEPABEHCTBA, COAEP KaLUE NMEPEMEHHYIO MOA 3HAKOM MopayJis. IIpocreiimne
YPaBHEHUsl, HEPABEHCTBA U CUCTEMBI C TaPAMETPAMHU.

HepaseHncTBa BTOpOI CTENEHHU C OHON nepemMeHHON. HepaBeHCTBa O cpenHuX.

Cucrembl ypaBHEHUH.

TexkcToBble 334K, CBOASALINECS K PELISHUIO0 YPABHEHUN, HEPABEHCTB, CUCTEM YPABHEHUH.

DyHKIHUH.

UucnoBble (GyHKUMM W WX CBOWCTBA. MEPUONUYHOCTb, HYETHOCTb M HEUETHOCTb,
SKCTPEMYMBbI, HauOOJNbIlee ¥ HAUMEHbBIIEE 3HAUEHUs, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
orpanudeHHOCTh. IloHstne 006 obparHol ¢yHkumu. CBOHCTBO TpaduKOB B3aUMHO OOpPATHBIX
byHKUMHA.

TpuroHomerpudeckne (yHKIMH YHCIOBOTO AapryMEHTa. CHHYC, KOCHHYC, TAaHI€HC,
koTaHrenc. CBOWCTBA U rpaIKU TPUTOHOMETPHUECKUX (YHKIIHHA.

ITokazatenpHas QpyHKIUS, ee cBoicTBa U rpaduk. Jlorapudmuueckas GpyHKIus, ee CBOHCTBA
u rpaduk. CreneHHas PyHKLUS, €€ CBOWCTBA U rpaduk.

IIponsBonHas, ee reOMETPUYECKUI U MEXaHUYECKUI CMBICIT.

[IpMeHeHNe TPOU3BOAHON K HCCIIENOBAHUIO (PYHKLUUH, HAXOXKACHHUIO WX HaUOOJIBIINX
U HaUMEHbBINNX 3HAYeHUH U moctpoeHuro rpaduxos. Iloctpoenne u npeobpaszoBanue rpapuKoB
byHKUHHA.

KacarennHas u ee cBolicTBa.

ILnanuMerpust U cTepeomMeTpusl.

IInanumempus.

IIpusHaky paBeHCTBA TPEYroJbHUKOB. lIpn3Haku momobust TpeyroqpHUKOB. HepaBeHCTBO
TpeyronbHuKa. [1nomans TpeyronbHukKa.

MuoroyronsHuku. IIpaBunbpHbIE MHOTOYTOJIBHUKH.

OxkpyxHocTh. KacarenbHas kK OKpYyXKHOCTH U €€ cBoiicTBa. LleHTpanbHble W BNHCAHHBIC

yribl. OKpYy>KHOCTb, OMMCAHHAs! OKOJIO TpeyrojabHuKa. OKpyKHOCTb, BIIMCAHHAS B TPEYTOJIbHUK.

14



VYron Mexay kacaTenbHOH U xopaoi. IIponoprnoHanbHble OTPe3KH B OKPY>KHOCTH.

BexTop. CBoiicTBa BEKTOPOB.

Cmepeomempus.

B3anMuO€ pacnonokeHue NpsiMbIX B IPOCTPAHCTBE.

CBolicTBa NapaebHOCTH U MEPHEHIUKYIISIPHOCTH MPSMBIX.

B3anmuoe pacnosnoskeHne nOpsAMoM UM IUIockocTH. llepnenamkynsp MW HaKJIOHHAs
K IockocTu. CBOMCTBA MapaielbHOCTH U MEPIEHAUKYISIPHOCTH NMPSAMBIX U IIOCKOCTeN. Teopema
O TpeX NePNEeHAUKYIISPaX.

BzaumHoe PaCIOIOKEHNE IBYX TJIOCKOCTEM. CaoiicTBa napajiebHOCTH
U MOCPNeHAUKYISIPHOCTU IUIOCKOCTEH. Yroa MexAy NOpsMbIMH. YTOJ MEXKAy MNOpsMOil
1 IJIOCKOCTBIO. JIByrpaHHBIM U MHOTOTPAHHBIN yIriibl. JINHEWHBIN Yoy ABYTPAHHOIO YIUIA.

[Mapannenenunen. [Tupamuna. [pusma.

JlexapTOBBbI KOOPAUHATEI B IPOCTPAHCTBE. PaccTossHME MEXy TOUKAMMU.

Bexrop B npocTpaHCTBE.

CneunajbHbie 0JIMMIIHAAHBIE TEMbI.
«OueHnka + npumep».

[TocTpoeHne mpuMepOB U KOHTPIIPHIMEPOB.
Ipunuun dupuxie.

Packpacku.

Hrper

Metox MaTeMaTH4eCKON MHAYKLINH.
I'eomerpuueckue cBoiicTBa rpaguKoB QyHKIH.
DneMeHThl KOMOMHATOPUKH.

JunodaHToBbI ypaBHEHUs (YPaBHEHUS B LIEJIBIX YHCIIAX).

Tunoskle 3a0aHUS IIKOJBHOTO ATAla OJIUMIINAA/IbI

Huxe MNPUBCACHBI IPUMEPBI THUIIOBBLIX 3aJa4 IIKOJBbHOI'O 3Tallda OJUMIIMaAbl C YKA3aHUEM

IIPUMEPHOI! CIIO’KHOCTH JJIsl COOTBETCTBYIOLIETO Kiacca. 3agaHus pa30OUThI IO OCHOBHBIM TEMaM.

Apudmernka, yucjopbie pedycbl
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(4-5 wunace, cpeansis). BoccraHoBUTE mpuMep Ha ClOXKeHHE, Tae LUQPBI ClaraeMbix
3aMEHEHBI 3Be3I0UKaMU; ** + *#* 4+ #*¥=206

OtBert. 99+99+98=296.

(4-6 xnace, Jerkasi). Haiinure pemenue uncnooro pedyca A4A-AA-A=B. OnuHakOBBIM
OyKBaM COOTBETCTBYIOT OJJMHAKOBBIE LU PBI, Pa3HBIM — Pa3HbIE.

Otser. 111-11-1=99.

(5-6 knace, cpennss). PaccraBpre ckoOku B BeIpakeHHH 1 : 2 : 3 : 4 : 5 = 30 Tak, 4roObI
MOJTyYHJIOCh BEPHOE PABEHCTBO.

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

(7-8 knace, nerkas). PaccraBbre ckoOKH B JIeBOH 4acTu BbIpakeHust 2 : 3 : 4 : 5 : 6 =5 Tax,
YTOOBI MOJYYHJIOCH BEPHOE PABEHCTBO.

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

(7-8 wuacce, caoxuas). Ckonbko pemenuii umeer pedyc ABBBx(C+ AC =CBAC?
OnuHakoBbIM OYKBaM COOTBETCTBYIOT OIMHAKOBBIE LIH(PBHI, Pa3HbIM — pa3HbIe.
OrBer. 8 pemeHuii.

Pemenne. 3amernm, uro uudpsl 4 u € — HeHyneBble. BoruteMm n3 000HMX YacTeil paBeHCTBA

AC . Tonyunm ABBBx(C=CB00. Ilockonbky mnepsas wudpa umcia CBOO pasna C,

9TO BO3MOXKHO TOJIBKO B ciy4ae, KOraa A=1. ITonyuum

1BBB x(C =(C000+ BBBx(C =(CB00=(C000+B00, orkyna BBBx(C=PB00. 3210 BO3MOXHO

tompko mpu B=0. Hrak, A=1 u B=0. IloncraBuM 5T 3HAYEHUs B YCIOBHE:

1000xC +1C =COIC . 1o paBeHCTBO BhIMONHAeTCH npu 00X . OnmHako pasHbIM OyKBam
COOTBETCTBYIOT pazHbie mudppbl, modtomy C =0 u C #1. Ocranoce 8 BosmoxHocTedt mist (.

3HauuT, pedyc uMeer 8 penieHui.

(8 xnace, cpeansisi). Uucio, cocrosimmee u3 N uudp 8 (apyrux mudp B 4ucie HET), YMHOKUITU
Ha uncio 8. [TonyuenHoe npousBenenne umeeT cymmy nudp, pasayro 1200. Haiinure N.

Orser. 1191.

Pemenmne. [lepeMHOXXHB 4Hcna B CTONOHK, mosydyuM pe3ynbrar: 7111...11104. B 3Tom uucne

N-2 enunnnpl. A cymma ero uudp pasia 7+ (N —2)+4=1200, orkyma N=1191.
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(8 knacc, cpefHsAn). Hahgute Kakoe-HMOyAb HaTypasbHOe 4YWUCNO, NPOU3BedeHue uugp
KOTOPOro Ha 50 60/bllie CyMMbl €ro Ludgp.
OTBeT. Hanpumep, 9811111.

PaspesaHus

(4-6 knacc, cpegHAst). PaspexbTe yron 8x 8 Ha Yronku n3 Tpex Knetok (cm. puc. 1).

Puc. 1

PewweHune. OLHO 13 BO3MOXHbIX pPeLleHnid NoKa3aHo Ha puc. 2.

Puc. 2
(7-8 knacc, cpegHARA). PaspexbTe KBagpaT 3x3 Ha [Be YacTu M KBagpart 4x4 Ha [Be 4acTu

Tak, 4ToO6bI 13 MONYYEHHbIX YETbIPEX KYCKOB MOXHO 6b1N10 CNOXNUTL KBajpar.

PeweHne. [1Ba BO3MOXXHbIX BapnaHTa nokKasaHbl Ha puc. 3.
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Puc. 3

TekcToBbIe 3aja4u

(4-5 knacc, nerkasi). Ha nucte 6ymary HapucoBaHbl KBaapaT M NpAMOYronbHuMK. Keagpat
nmeet nnowanb 25 cm”. OgHa U3 CTOPOH MPAMOYrofibHMKa Ha 1 cMm 6o0/blie CTOPOHbI KBagpara,
a jpyras CTopoHa Ha 2 CM MeHblUe CTOPOHbI KBagpaTa. Haingute nnowaib 3TOro nNpsMoyrosibHuKa.

OTBeT. 18 cMm.

(6-7 knacc, cpefHAA). MNeTa ckasan, YTO y Hero 6paTbeB U cecTep NOPOBHY, a Malla ckasana,
YTO Y Hee BpaTbeB B TPKW pasa 6onblue, yem cecTep. CKONbKO AeTeil B cembe, ecnu Mawwa un MNeTts -
6pat 1 cectpa?

OTBeT. 5 feTeli (3 6pata u 2 cecTpsl).

PeweHune. MNycTb cecTep B cembe X. Torga u3 oteeta leTu cnefyet, YTO 6paTbeB B CEMbe

x+1. Tenepb U3 oTBeTa Malln nonyyaem ypasHeHue x+1=3(x-1), oTKkypa x=2.

(5-7 knacc, cpegHsst). Y KapncoHa B wWwkKady cToAT 5 6aHOK ManvMHOBOro, 8 6aHOK
3eMNAHUYHOro, 10 6aHOK BULWIHEBOro M 25 6aHOK KNYyO6HMYHOro BapeHbs. MoxeT nu KapsficoH
CbeCcTb BCE BapeHbe, €CNM KaX/Abll [eHb OH Xo4yeT cbefatb 2 OGaHKM BapeHbs, NpU 3TOM
00643aTeNbHO U3 pasHbIX Aroa?

OTBeT. He MoxeT.

PeweHne. Kaxayto 6aHKy KnyOHWYHOro BapeHbsi KapncoH cbefaeT BMECTe C KakOn-Tou3
5+ 8 + 10 = 23 6aHOK Apyroro BapeHbs. 3HA4YWUT, OH CbecT He 6osiee 23 6AHOK K/YOHUYHOTO

BapeHbA U BCE BapPpEHbE CbECTb HE CMOXET.

(5-7 knacc, cpefgHsan). B Awmke 25 Kr reo3geni. Kak ¢ nomMoLbio YalweyHbIX BECOB M O4HOM

rmpu B 1 Kr 3a [jBa B3BelLIMBaHUA OTMepUTbL 19 Kr reo3gein?
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Pemenue. 1Ipu nmepBoM B3BEIINBAHUM B OJHY U3 YallleK BECOB KJIaAE€M T'MPIO U BCE IBO3AU
packyabIBaeM IO HYaIllKaM Tak, YTOObl YCTaHOBWIIOCH paBHOBecHe. [lonyunm 13 u 12 kr reo3aeii.
[TepByro KyuKy OTKJIaJbIBA€M, a OCTAJIbHBIE TBO3AM MM IOMOJIaM, B3BeInBast 0e3 rupu; 12=6+6.

[Monyunnu uckomMoe KoMM4ecTBO reo3aeit: 19=13+6.

(5-7 kaace, cpennsisi). Ha npsiMoii yepe3 paBHbIe MPOMEKYTKHU MTOCTaBWIIU CTO TOYEK, U OHU
3aHSUIM OTPE30K JUIMHBI @. 3aTeM Ha MpsAMOIl depe3 Takue e NMPOMEXYyTKH MOCTAaBUIHN AECSTb
TBICSY TOUYEK, M OHH 3aHSUIH OTPE30K UIHHBI b. Bo ckomnbko pa3 b Gonbiue a?

Orser. B 101 pas.

Pemenne. O003HauuM mIMHY NpoMeXxyTKa 3a X. CTO TOYEK JeNsAT OTPE3OK UIMHBI a Ha 99
npoMexKyTkoB, a 10000 Touek nmemar oTpe3ok MMHBL b Ha 9999 mpomexyTkos. ITosTomy a=99%x,

b=9999x u b=101la.

(6-7 xnacc, cpeansisi). K HoBorogHeMy Mpa3fgHUKY IIKOJA IMOKyHAaeT KaXIOMY YYEHHUKY
MO LIOKOJIAJKE. U3BECTHO, YTO €CJIM MOKYIAaTh LIOKOJA] B yIakoBKax Mo 20 MOKOJag0K B KaxXaoi,
TO MOHAAOOWUTCS HAa 5 ymakoBOK Oouiblie, 4YeM yHakoBOK MO 24 mokojagku. CKOJBKO YYEHHKOB
B LIKOJE?

OTtser. 600.

(7-8 wuaace, cpennss). Tpu yuennka 4, B u C yvacrBoBanu B Oere Ha 100 M. Korma A
npubeskan Ha ¢puHuI, B Obu1 mo3aan Hero Ha 10 M, Takske, korna B ¢uaummposan, C ObuT mo3aau
Hero Ha 10 M. Ha ckonbko meTpoB Ha ¢punuine A onepenun C?

Orser. Ha 19 metpos.

Pemenne. Cxopocte B cocrasnser 0,9 ot ckopoctu A, a ckopocts (' cocrasnser 0,9

ot ckopoctH B, T.e. 0,81 oT ckopocTu A.

(7-8 waace, cpeansisi). OmnpenenuTe, 4eMy paBe€H YrojJ MEXAY 4YacOBOM W MHHYTHOM
CTpeJIKaMH 4acoB B 23 Jaca 45 MUHYT.

Otser. 82,5°.

Pemenue. Yron mexay MUHYTHOH cTpenkoi u «12» pasen 90°

360 _7

a MexAy 4acoBod U «12»

2

¢
2

paBeH 4eTBepTH OT yriaa mexnay «11» u «12», T.e. paBeH i

(8-9 knacc, cpeanss). [loesn, nBUrasch ¢ MOCTOSSHHOM ckopocThio, K 17.00 mpoexan B 1,25

pasa 6onbiuii myTh, ueM k 16.00. Korna moesn Beiexan?
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Orser. B 12.00.
Pemenue. 3a 1 gac ot 16.00 no 17.00 nmoe3n npoexan 0,25 mytu ¢ MomMeHTa Bbie3aa A0 16.00.

3HauuT, oH exal 4 yaca u Belexas B 12.00.

(7-8 knace, cpennsisi). J[Ba aBTOMOOWJISI, HAXOASIIUECS HA PACCTOSHUU S KM APYT OT APYTa,
IBWKYTCS HaBcTpeuy Apyr aApyry. CKOpocTh MmepBOro aBTOMOOWMIIS Vi KM/4, BTOPOTO — V; KM/H.

Uepes kakoe BpeMsi OHU CHOBA OKaXKyTCsI HA PACCTOSIHUM § KM APYT OT Apyra?

28
OTtBer.
v+,

S
Pemenne. ABromoOuim BeTpeTsiTes yepe3 —— 4. [ToaTomy uepes Takoe ke Bpemsl Mmocie

v, +v,

MOMEHTa BCTPEYH PACCTOSTHUE MEKITYy HUMH CHOBA CTAHET PABHO .

(7-8 knacc, cpeansisi). B n1Ba xuocka MoCTynul TOBap MO OJMHAKOBOI LieHe. Uepes Henento
B IEPBOM KHOCKE BCe IIeHbl ObLH CHIKEHbI Ha 10%, a eme depe3 Henenmo — monHsATel Ha 20%.
Bo Bropom knocke uepes e HeneNnu LeHbl Obuth yBenndeHsl Ha 10%. B xakoMm Kuocke uepes /Be
HeJleNU Moce NOCTYIIEHUs] TOBapa LEHbl HUXKe?

Orser. B nepsom kuocke.

Pemenne. Eciu x — HavyanbHasl LieHa TOBapa, TO €ro KOHEYHas 1leHa B MEPBOM KHOCKE —

2 g—l 08x, a BO BTOPOM — X - @zl,lx
100 100

(6-7 wnacc, cjaoxHasi). Y BECOB CIBHUHYTa CTpPEJKa, TO €CTb OHHM BCErAa IMOKAa3bIBAIOT
Ha (PUKCHUPOBAHHOE YHCIIO TPaMMOB OoJiblie (WM MEHbINE) YeM HCTUHHBIA Bec. Korma Ha Bechbl
MIOJIOXKHJTH JIbIHEO, BeChl Mokazamu 3 kr. Korma Ha Bechl monoxkuim apOy3, BeChl MOKa3alld S5 K.
Korna B3Becunu u apOy3, U IbIHIO, BeChl MOKa3anu 7 Kr. CKOJNIBKO KI' TIOKKYT BECHI, €CIIH Ha HUX
MOCTABUTb I'UPIO B 2 Kr?

Orser. 3 kr.

Pemenune. Ha cymmy 3 + 5 = 8 Kr CABUT CTPENIKU BJIUSET NBAXIbI, 4 HA BEC 7 KI' — TOJIBKO
onuH pa3. [lostomy casur crpenku paseH 8 — 7 = 1 kr. CnenoBaTeabHO, MPaBUJIbHBIN BeC HA 1 Kr
MeHbIlle, YeM [IOKa3bIBaIOT BEeCbl. 3HAYMUT, €CJIM Ha BeCbl I[OCTaBUTb THUPIO B 2 KT,

TO OHU MOKAXYT 3 KT.

(9-11 wuace, cpeansisi). Ilo kpyroBoili mopore BenoApOMa €AyT [Ba BEJIOCUIENUCTA

C HEU3MCHHBIMU CKOPOCTAMU. Korna OHU C€AYT B MNPOTHUBOMNOJIOXKCHHBIX HAIPABJIICHUAX,
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TO BCTpeUaroTCs Kaxkaple 10 cexyHa, Koraa ke OHU €4yT B OJHOM HAMpPaBJICHUH, TO ONUH HACTUTAeT
apyroro kaxable 170 cexyna. KakoBa CKOPOCTb Ka)KJOrO BEJIOCUNENAUCTA, €CJIHM AJUHA KPYTrOBOM
noporu 170 meTpos?

Otser. 9 M/c u 8 M/c.

Pemenne. IlycTb CKOPOCTHM BEJIOCHIIEIUCTOB paBHBI X M/c u y wM/c (x>).

Torma 10(x+y) =170 u 170(x—y)=170. Otcrona HaxonuM x = 9 M/c u y = 8 m/c.

Jlornueckue 3aaadu

(6-7 kuace, ciaoxkHasi). Ha ocTpoBe >KMBYT pblllapu, KOTOpblE BCerza TOBOPAT NpPaBay
U JDKeLbl, KOTOpbIe Bceraa aryT. Berperunuck Tpu octposutsiHuHa: Ilers, Baca u Toms. llers
ckaszan: "Mebl Bce Jokennl”. Bacs Ha 310 emy otBetwn: "Her, Tonbko Th". MoxeT i Tonst ObITh
JoKeLom?

Orsert. He moxer.

Pemenne. Eciiu Tons mxen, To u Bacsa jwken. Ho Torpa Ilers He MOxeT ObITh HH JIKELOM
(Tak Kak OH Torza OBl CKa3aJs MpaBAay), HHU pbiIapeM (Tak Kak OH Torzaa Obl conran). 3Hauut, Toss

HE MOXET OBITb JIKELIOM.

(5-6 knacc, cpennsisi). K Bace nmpunm ero onHoknaccauku. Mate Bacu cripocuna y Hero,
CKOJIBKO MpHULIO rocTeil. Bacs orBetnn: «bonbiie mectu», a CTosBLIAsA PSIAOM CECTPEHKA CKa3ana:
«bompre maTu». CKONBKO OBLIO TOCTEH, €CIM U3BECTHO, YTO OAMH OTBET BEPHBIH, a APYTOil HET?

OTser. 6.

Pemenne. Jlonyctum, 4TO TrOCTell AeiicTBuTenbHO Oonbime mectu. Torma mpaBel U Bacs,
U €ro CecTpa, a dTO MPOTHUBOPEYHT YCJIOBHUIO 3aJa4ud. 3HAYUT, TOCTell He Oonbine mectw, u Bacs
HenpaB. Ho Torna noykHa ObITh TpaBa cecTpa, MHA4Ye CHOBA HAPYIIUTCS YCIOBUE 3a7a4d. 3HAYMT,

rocteit Oonbie msiti. Ho eciu ux 6ojibine sty u He O0JbIe MeCTH, TO UX POBHO IIECTb.

(6-7 xkaacce, caoxHan). ONMHHAALATH LIECTUKIACCHUKOB BCTAIU B Kpyr. OHU JOrOBOPUIINCE,
YTO HEKOTOpPBIE M3 HUX BCErAa rOBOPAT IpasAy, a Bce Apyrue — Bcerna JryT. Kaxaomy u3 Hux
pa3fgany Mo ABe KapTOYKM, W KaXAbIH CKasal: «Y MeHs KapTouku oagHoro usera». Ilocne storo
KaXIbIll mepenan o0e CBOM KapTOYKM CBOEMY COCeny chpasa. MOTJHM JM OHU BCE IOCHE 3TOrO
CKa3aTb: <Y MEHs Tenepb KapTOUKU Pa3HbIX L[BETOBY?

Orser. He mornu.

PaccmoTpuM ABYX IIECTHKJIACCHUKOB, CTOSAWMUX psipgoM. I1Ipo xapTouku, KOTOpBIE NPAaBBIN

u3 Hux (I1) monmyumn ot jesoro (JI), oHM nmamu pasHble OTBETHL. 3HAYUT, OAWH U3 HUX TOBOPUT
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npasay, a apyroil — jpket. Ilycts cnenyromuii mo kpyry 3a I1 — mectuknaccuuk K. Torna B nmape
IT — K taxke onuH roBOpuT Ipasay, a Apyroi — joker. M tak nanee. 3HauuT, roBOpsILIUE MPABIY

U JIOKb — yepenyrorcs. [103ToMy UX TOKHO OBITh YETHOE KOJMYECTBO.

(9-11 knace, cpennsis). B memke nexar 26 cuHMX W KpacHbIX mapoB. Cpemm Jr0OBIX
18 mapoB ectb x0T OBl OMUH CUHMH, a cpenu JoObIX 10 mapoB ecTh x0T Obl OJUH KPACHBIMH.
CKOJIbKO KpaCHBIX IApOB B MEIIKe?

Otser. 17.

Pemenne. Tak kak u3 18 mapos HaligeTcst XOTsI Obl ONMH CUHUH, TO KpacHbIX He Oojee 17,
a u3 moObIx 10 mapoB HalaeTcs XOTs Obl OJUH KPACHBIH, TO €CTh CHHUX He Oosee 9. Tak kak Bcex

1aposB 26, To cuHux — 9, a kpacHbIx — 17.

YerHOoCThH

(7-8 waace, caoxuas). Bpoomb 3abopa pactyr 10 kycrtoB cmopomuubl. Hucio sron
HA COCEIHMX KyCTax oTinuaercs Ha 1. MoskeT i Ha Bcex Kycrax BMecte ObiTh 1000 siron?

Orsert. He moxer.

Pemenne. Uucno srog Ha IBYX COCEAHMX KyCTax OTJIM4YaeTcss Ha 1, mO3TOMYy Ha ABYX
COCEIHUX KyCTax BMECTe€ HEYETHOE YHUCIO sroA. Torna KoJIM4yecTBO SIroj Ha AECATH KyCTax paBHO
CyMMe IATH HEYETHBIX YUCEJ, T.€. YUCJIYy HEYETHOMY. 3HAUUT, HA BCEX KyCTaXx BMECTE€ HE MOXKET

obrte 1000 sirog.

(6-7 knmace, caoxkHasi). B 6b xmacce oOyuarotcs 20 yueHukoB. B mepBoii derBepTu
OHUIIO TPOE ACKYPUJIU MO KJaccy. MOIIO U TaK MOJYYUTHCS, YTO B HEKOTOPBIM MOMEHT KaKIbIil
U3 YUEHUKOB OTJEXKYPHII C KAXKIbIM POBHO 10 OAHOMY pa3zy?

Oreert: He moruo.

Pemenne. Ilpenmnonoxum, 9ro Takoe BO3MOXKHO. PaccmoTpum modoro ydenuka. B mepsoe
CBO€ JIeXKYPCTBO OH OTZAEKYpHUJ C IByMsl ONHOKJIACCHUKaMu. Bo BTOpoe — ¢ AByMsl IpyrUMH U T. 1.
Tak kak y Hero 19 OJHOKIACCHUKOB (HEYETHOE YHCJO), TO MOCHE IEBATOTO €ro NeXKypcTBa
OCTaHETCs] POBHO OJIMH OJHOKJIACCHHK, C KOTOPbIM OH He oTaexypuil. IlonyueHHoe npoTtusopeune

3aBCpUIACT JOKA3aTCIBCTBO.

(6-7 knace, caoxxkHasi). JIBa HarypanbHbIX uucia B cymme fatoT 1001. Baca ysemmunn
Ka)X10€ U3 HUX Ha 25 U MepeMHOXKUI MosyueHHble unciaa. OH MOJIyduil, YTO NPOU3BEIEHUE TAKKe

okaHuuBaetrcs Ha 1001. Jlokaxwure, uro Bacst omubcs.
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Pemenue. Ecniu cymma naByX HaTypaibHbIX uucie pasHa 1001, TO OAHO M3 HUX 4YETHOE,
a apyroe HedeTHoe. Ecnm k uYeTHOMY duCiy NpuOaBUTH 25, MONYYUTCS HEUETHOE YHCIIO.
AHAJIOTUYHO, €CJIM K HEYETHOMY YHCITy MPUOABUTD 25, MONYYUTCA YETHOE YUCIO. A MPOU3BEICHHE
YETHOTO U HEYETHOTO YHUCEJ JOJDKHO OBITh YHUCIOM YETHBIM U MO3TOMY HE MOXKET OKaHYHMBATBHCS

Ha 1001.

(6-7 xuace, cpeansisi). Cymma msitin uncen paBHa 200. Jlokaxkure, 4TO MX NMPOU3BEICHHE
HE MOKET OKaH4YMBaThCs Ha 1999,
Pemenue. IlpousBenenne uucen HEYETHO, CIEAOBATENIBHO, BCE IMATh YWCET HEYETHBI,

" UX CYMMa TaKKe JOJIKHA OBITh HEYETHOIA.

(5-7 wnace, ciaoxuas). B KOHIle Kaxaoro ypoka (pU3KyJIbTypbl YYHTETh MPOBOAWT 3ader
U naér nobemutento 3adera Tpu KOH(ETHL, a BCEM OCTAJIbHBIM YYeHHKaM — Mo ogHoW. K KoHIy
yerBeptu llers 3aciyxun 29 kouder, Kons — 30, a Baca — 33 xongersr. M3BecTHO, 4TO OAMH
U3 HUX TMPONYCTHJI POBHO OAMH YPOK (PU3KYJNbTYPBI, YH4AaCTBYS B OJHMIIMAAE IO MAaTEMAaTHKE;
OCTaJIbHBIE K€ YPOKOB He npomnyckainu. Ko u3 nereii npomnyctuin ypok? OObsICHUTE CBOH OTBET.

Ortser. Ko

Pemenne. Ilocne kaxxmoro 3adera Bce NMPHCYTCTBYIOIIHE HA YPOKE IIKOJIBHUKH TOIYYAIOT
HeuéTHoe Konu4decTBO KOoHGeT. I1o3ToMy 4€THOCTH KOJMYECTBA MOJYYEHHBIX KOHQET y peldsT,
MOCETUBIITNX BCE YPOKH, TOJKHA ObITh onuHakoBOH. Ho u3 Tpéx uucen 29, 30, 33 mepBoe u TpeThe
— HEe4€THble, a BTOpPO€ — 4YE€THOE. 3HAYUT, MPONYCTHJ YPOK TOT, y KOTO YETHOE KOJIMYECTBO

3apabOTaHHBIX KOH(DET.

(8-9 knace, Tpyanasi). I'panu urpanpHoro xyOnka 3anymepoBansl ynciamu ot 1 no 6. Ilers
CJIOKMJI M3 BOCBMH WIPaJIbHBIX KyOMKOB KyO BaBOe OOJbBIIEro pasMepa Tak, YTO YHCIA
Ha TPWIETAOIUX IPYT K APYTy TpaHsx KyOWKOB ONMHAKOBBL MOXeT M cymMMa Bcex 24 uucen,
HAIHMCAaHHBIX HA MOBEPXHOCTH ciiokeHHoro Ilereii kyOa, paBHsTBCS 997

Ortser. He moxer.

Pemenne. CymMma Bcex 4HCEN, 3alMCAHHBIX HA TPAHSAX STUX BOCBMH HIPAIbHBIX KyOHWKOB
paBHa yeTHOMYy umnciy (8-21). Tak kak 4ymcia Ha MPUJIETAOIINX APYT K APYTY IpaHsax KyOWKOB
OMHAKOBBL, TO OHH BCE 4YHCIa BHYTPU Oonbmioro kyba pa3OMBarOTCS Ha Mapbl OAMHAKOBBIX.
To ectp cymma Bcex dYHCeNn BHYTPH OOJBIIOrO KyOa dYeTHa. 3HAYUT, U CyMMa BCEX YHCEIN
Ha MOBEPXHOCTH OOJBIIOro Kyba Takke MOJDKHA ObITh YeTHOH (KaK PasHOCTb YETHBIX YHCEN) U He

MO>KET PaBHATHCS 99.
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JeaumocThb

(6-7 knacce, aerkas). 3anummre yncna 1, 2, 3, 4, 6, 8, 9 B cTpOKy Tak, 4T00bI U3 JFOOBIX BYX
COCEHUX YHUCEeJ OJTHO JETUIIOCHh Obl HA APYTOE.

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

(5-6 xaacc, cpeansisi). Kaxxnoe u3 nsyx uucen He aenutcs Ha 10. Mx mpousBeneHue paBHO
1000. A ueMy MOXeT paBHATHCSA UX CymMma?

OtBer. 133=125+8.

(6-7 kaacc, aerkas). IIpunymaiite neBATU3HAUHOE YUCIIO, Y KOTOPOro IO KpaiiHeil Mepe Tpu
paszHble U PBI, U KOTOPOE AEUTCS Ha KAXKIYIO U3 HUX.

OrBer. Hanpuwmep, uncno 111111124 (nenurcs Ha 1, Ha 2 w1 Ha 4).

(7-8 knace, cnoxxnast). B xnacce 6onpie 20, Ho menbiie 30 yuenukoB. Ilpu 3Tom B kinacce
TeX, KTO XOIUT B IaXMAaTHBIN KPYKOK, B 2 pa3a MeHbIIIE, YeM TeX, KTO He XOIUT. A TeX, KTO XOAUT
B LIAILIEYHBIN KPYXKOK, B 3 pa3a MeHblIIe, YeM TeX, KTO He XxoaAUT. CKOJbKO YUeHUKOB B Kjacce?

OrtBer. 24 yueHuka.

Pemenne. [IycTe B IaxMaTHBIA KPYKOK XOIUT X PeOsT, TOrA B HETO HE XOOUT 2X peOsT.
Hrak, Bcero B kjacce 3x pedsAT, U KOJUYECTBO YUEHUKOB B KJIACCE AENUTCS Ha 3. AHAJOTHYHO,

NyCTh B INAIIEYHBI KPY)KOK XOAMT ) pedsAT, Torga B HEro He xonut 3y pebsar. Mrak, Bcero
B Kj1acce 4y pebsAT, U KOJMYECTBO YISHUKOB B KJIACCE AEJHUTCS Ha 4.

Yucno y4eHHKOB B KJIaCcCe JCUTCS U Ha 3, U Ha 4, TO €CTh OHO JenuTcs Ha 12. EnuHCcTBEHHOE

noaxoxsinee 4yucio, donbinee 20 u MeHbliee 30, 310 24.

(9-10 kaace, cpeanss). JlokaxuTe, UTO IPH TFOOOM HATYPANBLHOM 71 9HCIO #° +31n° +6n+8
SIBJIIETCS] COCTABHBIM.

Pemenne. VYTBepkaeHue 3aAadud  ClenyeT U3  PA3JIOKEHUs JAAHHOTO  BBIPAXKEHUS
HAa MHOKUTEIH, KAKABIA U3 KOTOPBIX OOJIbIIE €UHHLIBI TPH BCEX HATYPAIBHBIX N

w+3n’ +on+8=n"+8+3n" +6n=

=(n+2)@" —2n+4)+3nn+2)=(n+2)(n" +n+4).

(8-9 knacc, cinoxknas). IlpousBeneHue Tpex HaTypajbHBIX UMCEN OKaHUYMBaeTcs Ha 2222.

JIokaxuTe, 4TO UX CyMMa HE MOXKET paBHATHCS 9999.
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Pemenne. Eciu cymma Tpex 1enbix yucen pasHa 9999, To mubo oHU BCe HEUETHBI (M TOTIa
UX NPOM3BEICHUE OKAHUYMBAETCS HA HEYETHYIO LU PY), T1O0 ABA U3 HUX YETHBI, & OJHO HEUYETHO

(Tornma ux MpoU3BENEeHUE ACTUTCS Ha 4, a YUCIIO0, OKAHYUBAKOIIEeeCs HA 22, Ha 4 He NeuTCs).

(8-10 kuace, cpexnsisi). Cymma undp HatypanbHoro uncia A pasHa cymme mudp yucna 34.

a) Jlokaxkute, 4T0 A menuTcs Ha 3.

0) Hokaxkure, uTo A Aenurcs Ha 9.

B) BepHo 11, uto A 00si3aTenbHO AenuTcs Ha 277

Ortser. B) He obs3arenbHO.

Pemenmne.

a), 6) Ilyctb cymma tudp uncna 4 pasHa S. Ho tak xak 34 nenurcs Ha 3, To S menutcs Ha 3,
torga u A nenurcs Ha 3. Orcrona cnenyert, 4to 34 nenutcs Ha 9 u .S Takxke nenuTcs Ha 9, To ecTh A
Jenurcst Ha 9.

B) He o0si3aTennbHO, MOXKHO B3sITh, Hanpumep, 4=9.

(8-10 kuacc, cpeansis). Haiimure kakuwe-HUOynb TPH IOCIENOBATEIbHBIX HATYpPaJIbHBIX
yucaa, MeHbInx 1000, npousBeneHne KOTOPBIX AETUTCA Ha 9999,

Otser. Hampumep, 99, 100 u 101.

Pemenue. DTOT npuMep MOXKHO MOJIYIUTh, 3aMETUB, 4TO 9999 =99-101 .

3ameuanue. Kpome sToro, cyuecTsyer poBHO OUH Apyroil npumep: 504, 505, 506.

(9-10 xnace, cpennssi). Ha nocke nHammcano uucio 543254325432, Hekotopslie nugpsl
CTepJIU TaK, 4TOOBI IMOJNYYHTh HAWOOJNbIIEEe BO3MOXKHOE YHCIO, aefsimeecss Ha 9. Uemy paBHO
3TO HauOOJbIIee YUCIIO?

OrBer. 5435432532,

Pemenne. 13 mpu3Haka nenuMOCTH Ha 9 cliefyeT, YTO CyMMa CTepPThIX LU(pP JOKHA ObITh
paBHa 6. 3 nByx umcen Oonbine TO, B 3amUCcH KoToporo Oonbine nudp. [ToaToMy HYKHO CTepeTh
e udpser — b0 3 u 3, mudo 2 u 4. U3 nByX AecITHpaspsAAHBIX YUCeN OOJIbIIe TO, y KOTOPOTO
B CTapuux paspsaax croar Oosbpiuue wudpel. [lo3TOMy HYKHO CTEpeTh MEPBYIO [BOWKY

U TIOCJIETHIOIO YETBEPKY.

Aarebpa

(8 xiacc, nerkasi). Haiinure HaumMeHbIIMiA 1ebIi KOpeHb ypaBHeHUs (| x| —1)(x+2,5)=0.
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OTtser. —1.

(8 kiace, aerkas). IIpoxonsar nu npsmbie x+y—1=0, 2x—5y+1=0 u 4x-3y—1=0 yepe3 onHy

TOUKY?
OTtser. /la.
43
Pemenue. IIpsAmble mpoxoasT uepes TOUKY 7,7 :

(8-9 kaacc, cpennsisi). Eciu B npousBeieHUH IByX YHCEN NTEPBbIM MHOXKUTENb YBEJIUYUTD Ha
I, a BrOpOoH yMmeHbIMTL Ha 1, TO mnpousseneHue ysenuuutrcss Ha 1000. Kak wusmenurcs
MPOM3BEICHUE UCXOIHBIX YHCEIN, €CIIM, HA0OOPOT, MEPBbIIl MHOXKHUTENb YMEHBIINUTD Ha 1, a BTOPOii
yBEJIMYUTD Ha 17

Oreer. YMmenbimutcs Ha 1002,

Pemenne. [Tycts n3HavanpHO ObUIH yucia X U y (¢ mpousBeneHuem xy ). I[Tocie Toro kak

NEPBbII MHOXHUTENb YBEIMYMJIM HAa 1, a BTOPOH yMEHbIIWAM HAa |, NOJYy4YUIIOCH

2

(x+1)y—-1)=xy+y—x—1. IIpoussenenue ysenuumioch Ha 1000, To ectb y—x—1=1000 wnmn
y—x=1001. Ecnu >xe nepBblil MHOKUTENb YMEHBUIUTD HA 1, 8 BTOPOH yBEIUYUTh HA 1, MOTy4YUTCS
(x-D)(y+)=xy—y+x-1.

3ametnM, uyroxy—y+x—1=xy—(y—x)—1=xy—-1001-1=xy—-1002. To ectp mnpousBencHHE

yMeHbIunocbHa 1002.

(8 kaacce, cpeansis). Jlokaxure, uto eciu a+2b=3cu b+2c=3a,10 c+2a=3b.
Pemenne. CnoxuB 1Ba MJaHHBIX paBeHCTBA, MNONydnM a+3b+2c=3c+3a, orkyna

c+2a=3b.
3ameuanue. Pemas cucteMy METOIOM MOACTAHOBKH MOJYYUM: @ = b = ¢, OTKyHIa Takke

CICAYET JOKAa3bIBACMOE PABECHCTBO.

(9 xaace, cpennss). Halinure cymMmMy ABYX pasfUYHBIX YHCEN ¢ U b, YIOBIETBOPSIOIINX
paBeHcTBY a’ +b=b"+a .

OrBer. a+b=1.

Pemenune. Pemenne: ypaBHeHne MOXKHO mpeodOpas3oBarh k Buay (a—b)a+b—1)=0. A Tak

kKak a#=b, 10 a+b—1=0, orkyna a+b=1.
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(9-10 xnacce, cpeansisi). Haiinure Bce maphl uucen x, ), AJil KOTOPBIX BBIIIOJHEHO PaBEHCTBO

\/x—y +\/y—x =x+y+1.
OtBer. x =y =-0,5.
Pemenne. B CUITy HCOTPULUATCIBbHOCTU MMOAKOPEHHBIX Bpra}KeHI/Iﬁ AOJIKHBI OAHOBPEMEHHO

BBITNIOJIHATBCS] HEPABEHCTBA X > ), X < Y, OTKyAa U cienyer x =y = —0,5.

(9-11 knace, cpennssi). CpenHee apuMeTHdeckoe NECSITH PA3IUYHBIX HATYPAIbHBIX YHCEI
pasHo 15. HaiinuTte Hanbosbliee BO3SMOXKHOE 3HAUEHHE HAUOOJIBIIErO U3 3TUX YUCEIT.

Ortser. 105.

Pemenne. Cymma nanubix yncen pasHa 150. Tak kak Bce uucia pa3iuyHbl, TO CyMMa JAEBSITH
HAaMMEHBINUX U3 HUX He MeHblne, ueM 1 + 2 + ... + 9 = 45 CnenoBarenbHO, HAUOOJbIIEE YUCIIO

He MOkeT ObITh Oosbiie yem 105. 3to Bo3mokHO: (1 +2 + ... +9+105) : 10 =15.

(8-9 kaacce, cnoxknas). B popmyny nmuneitnol ¢yHkuuu y=kx+b BMecto OykB k u b Bruiure
gyrcna oT 11 mo 20 (kaxmoe mo OOHOMY pasy) Tak, YTOOBI MONYYIIJIOCH MATh (PYHKIMHA, rpaduku
KOTOPBIX IPOXOJIAT Uepe3 OHY TOUKY.

Pemenne. Hanpumep, rpaduxu ¢ynkmmii y=11x+20, y=12x+19, y=13x+18, y=14x+17,

y=15x+16, npoxoxnsT yepe3 Touky (1; 31).
I'eomeTpus

(8 knacce, gerkas). Cropona AC tpeyronpHuka ABC Toukamu D u E pasnenena Ha Tpu
pasHble yacth (Touka D jexut mexnay 4 u F). Jlokaxure, uto ecnu BD=BE, To Tpeyronsauk ABC
— paBHOOEIPEHHBIH.

Pemenne. Tak xak TpeyronpHUK BDE paBHOOenpenHsblid, 10 ZBDE=/BED. 3HauuT, paBHbI
COOTBETCTBYIOLINE CMexHble yribl: LADB=ZCEB. Tlo ycnosuro, AD=FEC n BD=BL. Iloatomy
TpeyronbHuku ADB n CEB paBHBI (IO ABYM CTOPOHaM M YIJIy MeXAy HHMH). M3 paBeHCTBa
TPEYTOJbHUKOB ClIeyeT paBeHCTBO CTOpoH AB u BC. Otcroma cieayer, 4to TpeyroiabHuk ABC

paBHOOEPEHHBIN.

(8 xnace, cpeansisi). Boicotet A4, u CC octpoyrosipHOro Tpeyrojbauka ABC nmepecekaroTcs

B Touke 0. Jlokaxkure, uro ecin OA=0C, to TpeyronbHuk ABC — paBHOOEIPEHHBI.
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PeweHne. bJ/IOC\=bICOA\ (no runoTteHy3e u ocTpomy yrny), cnegoBatensHo, OC\=0A\

(cm. puc. 4) . Moatomy A41=CC1, un, cnegoBatenbHo, b/IBA\=bICBC\ (no kateTy u ocTpomy yray).
OTkyna AB=BC.

Puc. 4

(8-9 knacc, cpegHssi). B TpeyronbHuke ABC npoBeaeHa meamaHa AD. Haligute yrnbl
TpeyronbHuka MN5C, ecnn ZADC=120°, ZDAB=6Q°.

OTBeT. ZA=90°, ZB=60°, ZC=30°.

PeweHne. Tak «kak ZADC=120°, 710 ZADB=60°. 3Hauut, TpeyronbHnk ADB
paBHOCTOPOHHUIA (1 ZABD=60°). Torga BD =AD =DC u 1peyronbHnk ADC paBHOGEApPEHHBIA.
3Haunt ZDAC= ZZ)Cn=(180°-120°):2=30°. Otkyga ZBAC = 90°.

(9-10 knacc, cpegHss). Y 3se3gbl ACEBB (cm. puc. 5) paBHbl yrabl npu BepwuHax A 1 B,

yrnbl npu BepwnHax EN C, atakxe paBHbl 4nnHbl oTpeskos AC n BE. JokaxuTe, uto AB=BB.

PeweHne. TpeyronsHukun ACG n BEF paBHbl (N0 cTOpoHe M ABYM yrnam, npuiexalium

K Hel) (cm. puc. 6). CneposatensHo, ZAGC=ZBFE n AG=BF. Mo Teopeme 0 CMeXHbIX Yyrnax
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ZFGD=ZGFD. Moatomy TpeyronsHuk GFD paBHoGeapeHHblit (GD=FD). CnepgoBaTensHo,
AG+GD=BF+FD, 1.e. AD=BD.

(9 knacc, cpegHan). B TpeyronsHuke ABC 6uccektpuca AE pasHa oTpesky EC. Haligute yron
ABC, ecnnAC =2AB.

OTBeT. ZABC = 90°.

PeweHune. MycTtb Touka D - cepeanHa ctopoHbl AC (cm. puc. 7). Torga AD =AC/2 =AB.
3HauunT, TpeyronbHukn ABE n ADE paBHbl (cTopoHa AE - o6uas, ZBAE = Z.CAE). Torga ZABC
= ZADE = 90°, Tak kak ED - wmepamnaHa paBHo6eapeHHoro TpeyronbHuka AEC (AE=EC - no

YCNOBUIO) W, 3HAYUT, ero BbICOTA.

Puc. 7

(10-11 «knacc, cpegHsas). [Mapannenorpamm  AByMA napaMmy  NpsiMbiX, MapanienbHbIX
ero CcTOpOHaM, pa3buT Ha JeBATb MapannenorpaMmoB (cMm. puc. 8). Haigute nnowagb
yeTbipexyronsHnka ABCB, ecnn nnowiagb UCX0AHOro napannenorpamMma paBHa 81, a nnouwiadb

LeHTpanbHOro (3akpalleHHOro) napannenorpamma pasHa 82.
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OTBeT.

PeweHune. YetbipexyronbHuk ABCB cknagbiBaeTca M3 3aKpaweHHOro napasnsenorpamma

1 NONIOBMHOK MapanienorpaMMoB, COCTaBNAOWMNX pamKy.

(10-11 knacc, cnoxHas). Touka B - cepegnHa ctopoHbl AC Tpeyronsimka ABC, BE n BE -

6uccekTpuchl TpeyronbHMkoB ABB n CBB. dokaxute, uto EE MAC.

PeLueHme. Mo CBOWCTBY buccekTpucsl TpeyronbHnKa
BE:EA=BB:BA=BB:BC =BE:EC. Otctoaa cnegyet, uto EEOAC.

(10-11 knacc, cnoxHasi). B tpeyronbHuke ABC 6uccektpucel yrnos A 1 B nepecekaioT
OnMcaHHYt OKpY>HOCTb B Toukax K 1 b. Otpe3kn AK n Bb nepecekatotcs B Touke X u gensitcs
3TO TOYKOMN B paBHbIX OTHOLIEHMSIX, CYMTas OT BEPLIMH TPeyrofibHukKa. JlokaxuTe,

yto TpeyronsHUK ABC - paBHOGEApPEHHbII.

PewweHne. M3 ycnosusa cnepyet nogo6ue tpeyronbHnkoB AXB n KXb - no nepsomy npusHaky
{XAXB=XKXb). Otctoga XBAK=XBKA, Ho X1KA=XAB1l (BnucaHHble Yyrnbl, onuparoLinecs
Ha ogHy ayry). Tak WKAK 4B b - 6uccektpucel, To otctoga cnegyet XJ/I=XB (cm. puc. 9).

C

30



KomoOunaropuxa

(9-10 kaacce, caoxuas). Kakux HatypanbHbix uncen ot 1 1o 1000000 Gomnplie: gensmmxcst
Ha 11, HO He mensmuxcs Ha 13, unu gensuxcs Ha 13, Ho He mensmuxcs Ha 117

OTtser. Yucen, nemsimuxcs Ha 11, HO He nmensiutuxcst Ha 13, cpeau uucen ot 1 no 1000000
OOJIBIIIE, YeM YHCENT, ASIAIIUXC Ha 13, HO He gemsuxcs Ha 11,

Pemenne. JIeficTBUTENBHO, MYyCTh KOJMYECTBA dTUX 4YUCEN paBHbI A U B COOTBETCTBEHHO,
a xomu4ectBo yucen or 1 go 1000000, kpatueix u 11, u 13, pasno C. Torma A+C — komu4ecTBO

gucen, nesimuxcs Ha 11, a B+C — nensiimuxcs Ha 13. AcHo, uto A+C>B+(C. Tlostomy A>B.

(10-11 xnacc, cpexansisi). DIEKTPOHHBIC Yachl MOKa3biBatOT Bpems ot 00.00.00 mo 23.59.59.
CKOJIBKO BpeMEHH B TEUEHHE CYTOK Ha TabJIO 4acoB ropsiIT POBHO TpH LU pbI 77

OtBer. 72 cexyHIbI.

Pemenne. Eciu Ha Tabno ropst undpst ab.cd.mn, to a#7,c# 7, m#= 7. Ilostomy b=d=n=7.

Ho Tormna a=0 unu 1, ¢=0, 1, 2, 3, 4, 5, m=0, 1, 2, 3, 4, 5. Bcero nonyvaerca 2-6-6=72

noxxonsmux Habopos 1udp, a Kaxabiid Hadbop roput 1 cexyHmy.

Pexomenayemas nmureparypa A MOArOTOBKH 3aaHUI IKOJILHOTO 3Tana

BCGpOCCHﬁCKOﬁ OJIMMITHAaAblI ITKOJBbHHUKOB ITO MATCMATUKEC

JKypHanst

«KBanm», «KBantuk», «MaremaTuka B 1koyue», «MareMaTuka JJis IMKOJIbHUKOBY

Knueu u memoouueckue nocoous:

Aeaxanos H.X., [loonuncruii O.K. Matemartuka. Paiionnbele onummuansl. 6-11 xmace. — M.

IIpocsemenue, 2010.
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Aeaxanos H X., bocoanos H.U., Koowcesnuxos 11.A., lloonunckuii O.K., Tepeuwun /[.A. MaTemaTuka.
Bcepoccuiickue onmuvmuansl. Beimyck 1. — M.: IIpocsewmenue, 2008.

Aeaxanoe H.X., Iloonunckuii O.K. Maremaruka. Beepoccutickue omummuansl. Bemmyck 2. — M.
IIpocsemenue, 2009.

Aeaxanoe H.X., Iloonunckuii O.K., Pyoanoe H.C. Marematuka. Beepoccuiickue oquMImmiaasl.
Brmyck 3. — M.: IIpocsemenne, 2011.

Aeaxanoe H.X., Iloonunckuii O.K., Pyoanoe H.C. Marematuka. Becepoccuiickue oIuMImmiaasl.
Brmyck 4. — M.: IIpocsemienne, 2013.

Aoenvutun A.B., Kykuna E.I., Jlamvinog H.A. u op. Matemarndeckas omumnuana uMm. I I1.
Kykuna. Omck, 2007-2009. — M.: MITHMO, 2011.

Anopeeea A.H., bapabanoe A. 1., Yepnsscxuii H. 5. CapaToBCcKHe MaTeMaTHYeCKUe

omummuazabl. 1950/51-1994/95. (2-e. ucnpasnenHoe u nononHeHHoe). — M.: MITHMO, 2013.
babduncraa U.J1. 3anaun marematudeckux onummuan. M.: Hayka, 1975.

bnunxos A.JI., I'opckas E.C., ['yposuy B.M. (cocm.). MockoBCkHue MaTeMaTHuecKue peratbl. YacThb
1. 1998-2006 — M.: MIITHMO, 2014.

bnunxos A.J[. (cocm.). MockoBckue MareMatudeckue peratol. Yacts 2. 2006— 2013 — M.

MILIHMO, 2014.

lenxun C.A., Hmenoéepe U.B., ®omun /[.B. JIeHUHrpaackue MateMaTndeckue Kpyxku. — Kupos:
Aca, 1994,
l'opoaues H.B. COOpHUK ONTUMITHATHBIX 33124 IO MaTeMaTHKe (3-€ W31, CTEpeoTHIL.). — M..;

MILIHMO, 2013.

LTopoun P.K. 310 NOIKEH 3HATh KAXKIbI MaTIIKOJIBHUK (6-€ U3aHUe, CTEPEOTHITHOE). — M.

MILIHMO, 2011.

Topoun P.K. T'eomerpus. [Inanumerpust. 7-9 knaccel (5-€ u3nanue, cTepeoTunHoe). — M.

MILIHMO, 2012.

Kanensv-benoe A. /., Kosanvoxcu A.K. Kak pemarot HeCTaHIapTHBIE 3a1a4u (8-€, CTEPEOTUITHOE). —

M., MITHMO, 2014.

Knon K. A. B3BemuBaHus U aJTOPUTMBI. OT FOJIOBOJIOMOK K 3a1a4dam (3-e, crepeoTurHoe). — M.

MILIHMO, 2014.

Kosnosa E. I'. Ckazku u moACKa3Ky (3aqa4u JUIsi MATEMATHUECKOTro Kpykka) (7-e usnanue,
crepeorunnoe). — M., MITHMO, 2013.

Kopoemckuii 5.A. Marematnyeckas cmekanka. — M., THOMIJI, 1958 — 576 c.

Packuna U. B, IInons J]. 3. Jlornyeckue 3amauu. — M.: MITHMO, 2014.

2

2

2

WnTepHer-pecypc: http://www.problems.ru/
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MeToanyecKue peKOMeHAaluN Mo pa3padoTke 3aaHuil U TPpeOOBaHUi K

NPOBCACHHIO MYHHIHIIAJBHOI'O JTAala

Beenenue

Hacrosimue TpeOoBaHus K IPOBENEHUIO MYHHULMIAIBHOTO 3TaIa BCEPOCCHICKON OJMMITHAIBI
IIKOJBHUKOB (najnee — Onumnuana) no MareMaTuke pazpadoransl Ha ocHoBe Ilopsiaka mpoBeneHust
BCEPOCCUNCKON OJIMMITHA/IBI IKOJBHUKOB, YTBEPKACHHOrO Nprka3oM MunobpHayku Poccuu ot 18
HOs10pst 2013 1. Ne1252 1 u3MEeHEHUsIMH YTBEP KIEHHBIMH NpuKazaMu MunoOpHayku Poccun ot 17
mapta 2015 r. Ne 249 u ot 17 nexabpst 2015 r. Ne1488 (nanee — [Topsinok).

Hacrosimue METOUYEeCKHe peKOMeHaLuu MOJTOTOBJIEHbI LIEHTPaJIbHOU
MPEeIMETHO-METONYECKON KOMHCCHEN MO MaTeMaTHKe M HalpaBjieHbl B MIOMOILIb PErHOHAIbHBIM
METOAMYECKUM KOMHCCHSIM B COCTaBJI€HUM 3aJaHUil I NPOBENEHHs MyHULIUIIAJIbHOIO 3Tara
Onumnuanel mo MareMaTuke B cyObekTax Poccuiickoii @eneparum.

Meronuueckue Marepuanbl COAEPKaT XapaKTePUCTUKY COAEp:KaHMUs MYyHHUIMNAIbHOIO
JTama, ONMHCAaHUE IMOIXOAOB K pa3paboTKe 3aMaHUil PErHOHAJBHBIMU NPEIMETHO-METOIMYECKUMHU
KOMHCCHUSIMH, PEKOMEHIALMH TI0 MOPSAKY NMPOBEACHHs OJHMITHAJ IO MaTeMaTHKe, TpeOOBaHMS
K CTPYKTYpe M CONEPKaHHIO OJNMMIMAAHBIX 337ad, PEKOMEHIyeMble HCTOYHUKH HH(pOpManuu
IUIs TIOATOTOBKM 3aJaHull, a Takke PEKOMEHJALMU M0 OLEHUBAHUIO peLIeHUIl yYacTHUKOB
OJIUMITHAS.

Kpome Toro, mpuseneHsl 00pa3ibl KOMIUIEKTOB OJMMITHAJHBIX 3aJaHUN U MPOBENCHUS
MYHHLIUIIAJIbHOIO 3Tana OJUMIIHAAbI C pelleHUsIMU. B HUX BKIIIOYEHBI 3a71auH, [IpesjiaraBlinecs: Ha
HAuYaJIbHBIX 3Tarax OJNMMIIMAI B PA3JIMUHBIX PErHOHAX CTPAHBI, JHOO BKIIFOYEHHBIE B COOPHHKH
OJIUMITUA/IHBIX 3a]1a4.

IlenTpanbHas npeaMeTHO-METoAMUYecKash KOMHUCCHUs MO MaTeMaTHKe BbIpakaeT Halexay,
YTO IMpEeJCTaBJIEHHbIE METOIUYECKHE PEKOMEHJALMH OKaXXyTCsl MOJIE3HBIMU IPU TMPOBENEHUU
MYHULIMIIAJIbHOTO 3Tana BCEPOCCUICKOM ONUMIHNAAbl LIKOJBHUKOB IO MaTeMaTHKe, U >KeJaeT
yCIIEXOB OpraHu3aTopaM B HUX TNpPOBeAeHHH. B ciydae HEOOXOAMMOCTH, IOIOJHUTEIBHYIO
UH(POPMALIHIO TIO IPEACTABICHHBIM METOAMUYECKUM MaTepHaiaM MOXKHO TOJYYHUTh MO 3JIEKTPOHHOH
noyre, oOpaTUBIIMCH MO angpecy nhazar ag@mail.ru B HEHTPaJbHYIO MPEIMETHO-METOIUYECKYIO

KOMUCCHUIO ITO MaTEMATHKE.
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Meroauyeckue peKOMEHIAUMU AJ1 MYHHMIMNAIBHOIO 3Tana BCEPOCCHMCKON OJMMIMAbI
IIKOJBHUKOB N0 MaTemMatuke B 2019/2020 yueOHOM rony yTBEpP >KIEHbI HA 3aCE€NaHNUN LEHTPAIbHON

NPEAMETHO-METOAMYECKOH KOMHCCHH 110 MaTeMaThkKe (IpoTokoa OT 25 uroHs 2019 r.N\e 2).

OcHOBHEIE 3a1aun

Ha myHMOmMmanbHOM 3Tane mpoUCXOomsT u3MeHeHus B uemsix Ommummnuanel. OHa Tenepb
HampaBjieHA HE TOJIbKO Ha MOMYJIIPH3ALHMI0 MAaTEMATUKH U MAaTeMaTHYECKUX 3HaHUH. AHAIN3
€e pe3yJbTaTOB MO3BOJSIET CPABHHMBATH Ka4eCTBO PabOTHI C yHYALIMMHCS B PA3JIMYHBIX ILIKOJAX,
yCTaHABJIMBATh YPOBEHb MOATOTOBKU YUAIIMXCSI BCETO PETHOHA, ONPENENATh HAMPABICHHUs PabOThI
C OHNapeHHbIMH INKOJIbHUKAMU B peruoHe. llpu >5TOM yCHIMBaeTcs MOTHUBHUPYIOIIAS pPOJIb
OnuMnuanel, KOrma y €€ YYacTHHUKOB IIOSIBJISIETCS BO3MOXKHOCTH  CPaBHEHHS CBOWX
MaTeMaTHYECKUX CIIOCOOHOCTEH M OJIMMIHAIHBIX JOCTHXKEHHH HE TOJBKO C YYaIIUMHECS CBOEH
IIKOJIbI. YYACTHHUKH MOJYHArOT JOMOJHUTENbHBIE CTUMYJIBI UJISl PETYJISIPHBIX 3aHATHI MaTEMaTHKOM
B KpyKKax U Ha (akyipraTuBax. Kpome TOro, MyHHIMIIAJIBHBIA 3Tall OJUMITHAMbI SIBJISIETCS
Cepbe3HbIM OTOOPOYHBIM COPEBHOBAHHEM, ITOCKOJBKY MO €ro HMToraM H3 OOJIbLIOro Yucia
CHJIbHEMIINX IIKOJbHUKOB pAa3jMYHBIX MYyHHIMIAIBHBIX 00pa3oBaHU (QOpPMHPYETCsl COCTaB
YYaCTHUKOB PETHOHAJIBHOTO 3TAIa.

CoOTBeTCTBEHHO MeHSeTC H Xapaktep 3amaHuil omummuanbl. OHHM NpennoyararoT
3HAKOMCTBO YYAaCTHHKOB CO CHENH(UKOH ONMMIMATHBIX 33/1a4 110 MaTeMaTHKE. YMEHHE CTPOHTH
LIETIOYKHN JIOTHUECKUX PACCY)KIOEHHH, AOKa3bIBaTh yTBepKAeHUs. CTHIMCTUYECKH 3aJaHUs elle
B OOJNIbLIEH, 1O CPABHEHUIO CO IIKOJBHBIM 3TANOM, CTENIEHH HAYMHAIOT OTJIMYATHCSA OT 3aaHui
MOBBIIEHHON TPYAHOCTH, BKJIIOYAEMBIX B IIKOJIbHBIE YUEOHUKH [0 MATEMATHKE, YTO MPENIOaraeT
NICHXOJIOTHYECKYI0 TOTOBHOCTb YYAaCTHUKOB OJIMMIIHAIbI K TakuM 3amaHusM. Hakower, Oombimoe
KOJINYECTBO 00JIAA0INX MATEMATUIECKHUMHU CIIOCOOHOCTSIMH YUYACTHUKOB MYHHULIMITAIBHOTO 3TAIa
omuMMuazab! (B OCOOEHHOCTH B KPYIHBIX MYHHULMMAIBHBIX 00pPa30BaHUAX) MPEATIONAraeT 3aMETHO
Oounee BBICOKHI YPOBEHb CIIOKHOCTH 331aHUM.

Takum 00pa3oM, OCHOBHBIMH IIEJSIMH MYHHIMIIQJIBHOTO 3Tana OJUMITHANBI SIBJISFOTCS
dopMupoBaHHE U 3aKpeINICHHME HHTEpeca MaTeMaTHYeCKH CHNOCOOHBIX  OOyYaroImuxcs
K PEryJSIpHbIM [IOTIOJIHUTENbHBIM 3aHATHSM MAaTEMaTHKOW, TIOBBIIIEHHE KadecTBa pPadOThI
yuuTeNell MaTeMaTUKHU B IIKOJAX U Pa3BUTHE CHCTEMBI pabOThl C ONAPEHHBIMH I€TbMH B PETHOHE,
otbop Hambojee CHOCOOHBIX INKOJNBHUKOB B KaXIOM MYyHHIMIIAJILHOM 00pa3oBaHUH,

(dopMHUpOBaHHUE PErHOHAIBHOTO CIHICKA HAaNOO0Iee ONAPEHHBIX YIAIIUX CS.
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HeoOxogumocTh pemiennss cOPMYJIMPOBAHHBIX  BBIIIE 3a7mad  (OPMHUPYET TOAXON

K MOPSIZIKY MPOBENEHUs U XapakTepy 3aaHuil Ha MyHHUIUIAIbHOM dTane OIuMIINab!.

[Topsinok npoBeacHUs

Onumnuana mpOBOAMTCS Ui ydamuxcsi mapajutenein 7-11 kmaccoB. Pexomenpayercs
NPOBENEeHUE MyHHIUIIATBHOTO 3Tarna OJMMITHAIbI M IS Tapajutenu 6 Kjiacca, B OCOOEHHOCTH B TEX
permuoHax, riae pa3BUTa CUCTEMA JAOIOJHUTEIBHOrO 00pa3oBaHus (HAIPUMED, MPOBOISTCS KPYKKH
npu yHuUBepcuterax). Kpome TOro, yHaCTHUKH LIKOJBHOTO 3Tala OJIMMIIMAbI BIIPABE BBITIOIHATD
OJUMITMAJHBIE 3a]aHus], paspaboTaHHble s OOJee CTapIiuX KJIACCOB IO OTHOIIEHHIO K TEM,
B KOTOPBIX OHHM MPOXOomsaT oOyueHue. B ciyuae mpoxXoKmeHHs: Ha MOCIEAYIOIIUE 3TaIlbl
OJIUMITHAIbI, JAHHBIC YUACTHUKH BBITOJIHSIIOT OJUMITHAIHBIE 3aaHUs, pa3pabOTaHHbIE AJIs KJIacca,
KOTOPBII OHU BBIOpAJIM HA LIKOJBHOM 3Tare oauMmuanbl. Takum oOpa3oM, yHaCTHHKH IIKOJIBHOTO
JTana OJNIMMITHAbI, BBICTYIABIINE 32 O0Jiee CTapIIfe KJIACChl 0 OTHOLIEHUIO K TeéM, B KOTOPBIX OHU
npoxonAT oOydeHHe, Ha MYyHHLMIIAJIBHOM 3Tale TAaK)Ke BBIMOJHSIOT 3afaHus sl Oojiee CTapiumx
KJIACCOB.

B MyHuLMNATBHOM 3Tane OJUMIIMAAbl MIPUHUMAIOT yYacTHE YYACTHHMKH IIKOJBHOIO 3Tama
OJIUMITHABI TEKYIIEro yueOHoro roaa, Habpasiue HEOOXOAUMOE ISl YHACTHsI B MYHHIIMIIATBHOM
3Tane OJUMITHAAbl KOJMYECTBO OaJIOB, YCTAHOBJIEHHOE OPraHW3aTOPOM MYHHIMIIAJIHHOTO STana
omuMmnuanbl. Kpome TOro, ydYacTHHKaMH OJIMMIMAABI SIBISIFOTCS OOYYarOIMUecs, CTaBIIHE
no0enuTeNnssMd U TpU3EpaMd  MYHHULMIAJIBHOTO JTarna OJUMIMAAbl TMPEAbIIYIEro roja,
NPU YCJIOBHH, YTO OHH MPOAOCIDKAIOT oOyueHHe B 00IeoOpa3oBaTeNbHBIX YYEOHBIX 3aBEICHHSX.
BrimeckazaHHOe O3Ha4daeT HeJOMYCTHMOCTbH OIrPAHMYEHHs YHUCJIA y4acTHHKOB Ouaumnuanbi
OT OIHOT0 00PA30BATEJLHOIO YUPEeKACHHUS.

PexomeHnyeMasl NpOAOIKUTENBHOCTD OJIMMITHAABL: IS ydaluxcs 6 kiaccos — 3 4aca; As
yuamumxcs 7-11 knaccos — 3-4 yaca.

Bo Bpems OnumMnuanbl y4aCTHUKU:

JOJDKHBI COONIOIATh YCTAHOBIICHHBIH MOPSANOK MpoBeaeHust OnuMnuazer;

JOJKHBI CJIEZIOBAaTh YKa3aHUSAM OpraHU3aTOpOB;

HE UMEIOT Mpasa 00LIaThCsl APYT ¢ APYTrOM, CBOOOTHO MepeMeIaThCs Mo ayAUTOPUH;

HE  BIpaBe IOJb30BaTbCS  CIPABOYHBIMH  MaTepualaMH,  CpPeICTBaMU  CBS3H
MBJIEKTPOHHO-BBIUUCIUTEIBHON TEXHUKOM.

IIpn  ycraHoBnenmu ¢akta  HapymeHuss  ydactHUKOM  Omumnuanel  Ilopsiaka
WIM UCIOJNb30BAaHUSI BO BpEeMs Typa 3alpelleHHbIX HCTOYHHKOB HWH(POPMALMK pPELICHHEM
OprxkomuTeTa COOTBETCTBYIOLIEro sTana OnuMNuaabl TAaKOM YYaCTHMK JIMINAETCS BO3MOXHOCTH

nanpHelmero yuactus B QnuMnuane.
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OnuMnuana 1oJKHA MPOXOIUTH Kak aOCOMIOTHO OOBbEKTUBHOE, OECIIPUCTPACTHOE U YECTHOE
COPEBHOBAaHHE C BBICOKMM YpPOBHEM KadecTBa NpPOBEPKH padOT YYaCTHUKOB M YIAOOHBIMH
YCIOBHSIMU PAaOOTHI AJIsl YH4aCTHUKOB. 11 JOCTIKEHHS 3THX LIETICH:

a) PaboTbl yuacTHMKOB mepen mpoBepKoil oOsi3aTenbHO kKoxupyroTes. Hambonee ynoOHOM
(bopmoli KOOMPOBAHUS ABISIETCS 3aMKCh MH(Pa B GOpMATE «KIACC-HOMEDP YIaCTHUKAY, HAIPUMED,
9-01, 9-02, ...). JexkogupoBaHue padOT OCYLIECTBJISIETCS MOCJE COCTABJICHHS MPEABAPUTEITHHON
UTOTOBOM TaOJIHIIBI M IPEABAPUTEIBLHOTO ONPENEIeHUs ToOeTuTeNei 1 IPU3ePOB OJUMITHAIBI.

6) JKropu MyHHLIMIIQIBHOTO 3Tara OJUMIHAIBl POPMHUPYETCS U3 YHCIAa MEAarOTHYECKHX,
HAYYHO-TIEAarornuecKux pabOTHUKOB, PyKOBOAAIINX PaOOTHUKOB 00pa3oBaTeIbHBIX OPraHU3ALHH,
aCIIMPAHTOB, OPJUHATOPOB, ACCUCTEHTOB - CTAXKEPOB, MOOEnUTENel 1 MPU3EPOB MEKIYHAPOIHBIX
OJIUMITHA] INKOJBHUKOB W MOOEAMTENEH 3aKIIIOYUTEIBHOTO 3Tana BCEPOCCUHCKON OJIMMITHAIBI
IIKOJIBHUKOB 110 COOTBETCTBYIOIIUM 0011e00pa30BaTEIbHBIM MIPEAMETaM, a TAKKE CIEIHATHCTOB
B 00JIaCTH 3HAHWIA, COOTBETCTBYIOIIUX MpenMeTy onuMmnuansl. Pabora nmpenogasarenst B cUCTEME
JOTMOJHUTEIBHOTO 00pa30BaHUs, B TOM YHUCIE C YYACTHUKAMU MYHUIMIIAJIBHOIO 3Tara, HE MOXKET

OBITh OCHOBAaHUEM JJIs1 OTKa3a OT €ro BKIIKOUCHHUA B COCTaB METOANYICCKHUX KOMHCCHH U JKIOPH.

HpI/IHHI/IHBI COCTABJICHU S OJIMMIIUAIHBIX 3aJaHUN U q)OpMI/IpOBaHI/IH KOMILJICKTOB

OJIMMITUAIHBIX 3aJaHUM 11 MYHHUIMIIAJIBHOI'O STalla

BaI[aHI/Iﬂ MYHUIUIIAJIBHOTO STala OJUMIIHAAbI AOJIKHBI YAOBJICTBOPATH CICAYHOIIUM

TpeOOBaHUAM:

1. 3amaHust TOJKHBI HOCUTb TBOPYECKHUN XapakTep U MPOBEPSTh HE CTENIEHb YCBOSHHS
YYaCTHUKOM  OJIUMIMAAbl  PA3JIMYHBIX  Pa3A€JOB  IIKOJBHOW  MaTeMAaTHKH,
a ero CrmocoOHOCTh K HAXOXACHHUIO PELISHUI HOBBIX JJII HEro 3aaad. bonbimas
YacTh 33/1aHUH TOJKHA BKIFOUATh B C€0s1 3JIEMEHTHI (HAay4HOT0) TBOPYECTBA.

2. B 3amaHus Henb3sl BKIIOUATh 334a4d 10 pas3zienaM MaTeMaTHKH, HE H3YYEHHBIM
B COOTBETCTBYIOLIEM KJIACCE K MOMEHTY IPOBEIEHUS OJMMITHAIBL.

3. 3amaHus OJMMIIMANABI JOJDKHBI OBITh PA3JIMYHON CIIOKHOCTH AJISI TOTO, YTOOBI,

C OOHOH CTOpPOHBI, TNPENOCTABUTH OOJBIIMHCTBY YYaCTHHUKOB BO3MOJKHOCTD
BBIMOJIHUTh HanOoJee MPOCThle M3 HUX, C JPYrOd CTOPOHBI, AOCTHYb OIHOU
U3 OCHOBHBIX MLeJel ONUMIManbl — ONpedesieHuss HauOoliee CIIOCOOHBIX
YuactHukoB. JXenatenpHO, 4TOOBI C MEPBBIM 3aaHHEM YCIIEIIHO CIPAaBIBLUINCH
okoso 70% y4dacTHUKOB, cO BTOpbIM — oOkojo 50%, c Tperbum —20%-30%,

a C MOCJICAHUMU — JIYUIIHUE U3 YHACTHUKOB OJIMMIIUAABI.
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4. B 3agaHms  OOMKHBL  BKJIIOYATBCS  33add, HUMEIOLIWE IpUBJIEKaTeJIbHbBIE,
3aMOMHHAIOLIHECS (POPMYITHPOBKH.

5. DOpMyJIUPOBKU 3a/1a4 JTOJDKHBI OBITh KOPPEKTHBIMH, Y€TKUMH W MOHATHBIMHU IS
YYaCTHUKOB. 3a/aHusl He JOJDKHBI JOINYyCKaTb HEOJHO3HAYHOCTH TPAKTOBKU
yCIOBUH. 3ajaHus HE JOJDKHBI BKJIOYAaThb TEPMUHBI U TOHSTHS, HE 3HAKOMBbIE
yYalIuMCs TaHHOM BO3PAaCTHOM KaTeropuu.

6. BapuaHnT mo kaxmomy Kiaccy AO/DKeH BKOUaTh B ceOs 4-6 3amad. Temartuka
3alaHUi  JOJUKHA OBITh  pa3HOOOpa3HOW, 1O BO3MOXKHOCTH OXBATBIBAKOILEH
BCE pasfenbl IIKOJBHOW MaTeMaTUKU: apudMeTuky, anredpy, TeOMETPHIO.
BapuaHThl Tak)ke JOJDKHBI BKIIFOUATh B C€0s JIOTHUECKUE 3a1a4H (B CPEIHEM 3BEHE
IIKOJIbI), KOMOMHATOPUKY. Tak B BApHUAHTHI IJIs1 6 Ki1acca pEKOMEHAYETCS BKJIIOYATh
3amauu Mo apudmMeTrke, JOrHYeCKHe 3ajadd, 3afaddl 10 HATJBSIIHOM TeOMeTpuH,
3a/a4y, UCTIOJB3YIOLINE MOHSITHE YETHOCTH,; B 7-8 Kilaccax AOOaBJISIOTCS 3aiaquu,
UCTIONIb3YIOIINE IS PEIleHUs] NpeoOpasoBaHMs anreOpandecKux BBIPAKEHHHH,
334a4d  Ha  J€IUMOCTb, TE€OMETPUYECKHE 3aJadd Ha  JIOKa3aTeNbCTBO,
KOMOWHATOpHbIE 3amauu; B 9-11 mocnemoBarenpbHO MOOABISIOTCA — 3aAa4d
Ha CBOWCTBA JIMHEHHBIX W KBAaIPAaTUYHBIX (YHKIHH, 33a4a4d [0 TEOPUH YHCEI,
HEpPAaBEHCTBA,  3aJayd, HCIHOJB3YKOUINE  TPUTOHOMETPHUIO,  CTEPEOMETPHIO,
MaTeMaTHYECKUI aHaINU3, KOMOUHATOPHUKY.

7. KenatenbHO COCTaBICHUE 33JaHUN ONMUMITMAALI U3 HOBBIX 3a/ad, CIEIHUAIbHO
MOATOTOBJICHHBIX METOAMYECKON KOMMCCHEN 1 onuMmnuanel. B cioydae, ecnn
3alaHMs OJMMITHAIbI TTIONOMPAIOTCS M3 TMEYaTHBIX M3naHuil 1 MIHTepHeT-pecypcos,
HEOOXOIUMO, YTOOBI 3TH UCTOYHUKH OBLIM HEM3BECTHbI ydyacTHUKaM ONMMITHAIBI.
Ilpu 5TOM 3amaHUA ONMMIIMAJBI HE AOJDKHBI COCTABJATBCS HAa OCHOBE OJHOIO
UCTOYHHMKA, C LENbI0 YMEHBIIEHUsl PUCKAa 3HAKOMCTBA OAHOIO WM HECKOJIbKUX
€€ YYaCTHUKOB CO BCEMH 3aJadaMM, BKJIOUEHHbIMU B BapuaHT. Onumnuana
JOJIKHA BBISIBJISITH HE SHUUKJIONEIUYHOCTD 3HaHUU VYyacTHUKa,

a ero MaTEMAaTUYECKHUE CIIOCOOHOCTH.

MeToauka OLICHUBAHUS BHITIOJHECHMS OJIUMIIAAIHBIX 3aJaHUHN

Jdna  enuHOOOpasuss mpoBepkd paboT YUaCTHMKOB B pa3HbIX  MYHHLUNAIBHBIX
00pa3oBaHUsSIX HEOOXOOUMO BKJIIOUYEHHE B BAPHAHTBI 33JaHUN HE TOJBKO OTBETOB U PEIICHUM

3alaHMi, HO U KPUTEPUEB OLIEHUBAHUS PaboT.
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JUis TIOBBIIIEHUS] KadyecTBAa NPOBEPKH OOsA3aTEIbHBIM SIBIAETCS TpeOOBaHHE IBYX

HE3aBUCUMBIX MPOBCPOK KAKAOI'O PELICHHA.

Hamnyummum  o6pasom  3apekomeHpoBaja cebsd Ha MaTEeMaTHYeCKHX  OJIMMITHANax
7-06aymibHas IOKaja, ACWCTBYIOLIAsh HA BCEX MAaTEMaTHUECKUX COPEBHOBAHHUSIX OT HAYaJIbHOTO
ypoBHs A0 MexnyHaponHo mMatemaTudeckon onumnuanel. Kakpas 3amada OLEHHBAETCS LIEJIBIM

yrcioM 6asutos ot 0 1o 7. MITor moaABOAUTCS IO cyMMe 0aJlIoB, HAOPAHHBIX Y YaCTHHUKOM.

banmbl [IpaBuapHOCTE (OIIUOOYHOCTD) PEIIEHUS
7 [TonHoe BEpHOE pelLEeHHE.
6-7 BepHoe pemenne. Mmerorcs HeOonpInne HEJOYETHL, B LEJIOM HE BIIMSIOLIUE

Ha pelleHHe.

5-6 Petenue conep:KUT HE3HAUNUTENbHBIE OITHOKH, MPOOENTbl B 0OOCHOBAHUSIX,
HO B LIEJIOM BEPHO U MOXKET CTaTh MOJHOCTBHIO MPABMIIBHBIM MOCTIE HEOOIBIINX

WCTIPABJICHUHN WUJIU JOMOJHEHUH.

2-3 Jloka3aHbl BCIOMOTaTe/bHBIE YTBEPKICHUS, TIOMOTAIOIIHUE B PELICHUN 3a0a4U.

0-1 PaccmoTpeHns! oTaenbHbIe BaXKHbIE CITy4au PU OTCYTCTBUH peLIeHHs (I IPU

OHNOOYHOM PELICHNH).

0 Pemennie HeBepHOE, MPOABUIKEHHSI OTCYTCTBYIOT.

0 Pemenue orcyTcTBYET.

ITomumo 3TOTr0, B MECTOAUYCCKUX PCKOMECHIAALUAX IO MPOBCACHUIO O.]'II/IMHI/IaI[bI ciaenyer
npONH(OPMHUPOBATH JKEOPU MYHULIMIIAIBHOTO 3Tana O TOM, YTO:

a) ar0boe MpaBUIILHOE pelleHue OleHuBaeTcs B 7 OamoB. Hegomyctumo cHsitre Oanios
3a TO, YTO PCIICHHUE CJIUIIKOM MJIHWHHOC, WKW 3a TO, YTO PEIICHHUEC IIKOJIbHUKA OTJINYACTCA
OT TIPUBEIEHHOIO B METOAMYECKMX pa3padoTKax WM OT JAPYrHX PEIleHUH, WU3BECTHBIX KIOPH;
IIPU MIPOBEPKe pabOThI BAKHO BHUKHYTH B JIOTUKY PACCYKACHUN YYaCTHHUKA, OLICHUBAETCS CTEICHb
€€ MPABUIJIBHOCTU U MOJHOTHI,

0) onmumnuanHas paboTa HE SBISIETCS KOHTPOJBHOH pabOTON yYaCTHHMKA, MOSTOMY JIFOOBIE
HUCIIPABJICHUSA B pa60Te, B TOM HYHCJIC 3aUCPKUBAHUE PAHCEC HAIMMCAHHOTO TCKCTA, HE ABJIAIOTCA
OCHOBaHHMEM [JIs CHsTUs OajjioB;, HEJOMYCTHMMO CHsThe OaioB B padoTe 3a HEAKKypaTHOCTb
3aIIucHu peLHeHI/Iﬁ IpU €€ BbIITOJIHCHUH,

B) OaJuibl HE BBICTABISIIOTCS «3a CTapaHhe Y4YacTHHKa», B TOM YHCIE 3a 3alKch B paboTe

60bLIOro Mo 00BEMY TEKCTA, HE COACPIKAIIErO MPOABIKEHUH B PELICHUHN 3a/1a4H;
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F) HO66I[I/IT6J'I$IMI/I OJIMMITUAAbI B OI[HOI>'I napannemxl MOFYT CTaThb HECKOJJBKO y"IaCTHI/IKOBj
HaOpaBIirie HanOOJNbIIee KOJNWYECTBO OaJjIOB, MO3TOMY HE ClieAyeT B OOSI3aTENbHOM TMOPSIKE

«Ppa3BOAUTH IO MECTaAM» JIYUIIHUX YYHACTHUKOB OJIMMIIUAABI.

[lepedenb cpencTB 00yYEHUs U BOCIIATAHUS, UCIIOJIB3YEMBIX TP MPOBEICHUT

MYHHIUIIAIBHOTO 3Talla OJ'II/IMHI/IaI[BI

TupaxkupoBaHue 3aaHUN OCYIIECTBIIACTCS C yYETOM CIEIYIOIIUX [apaMeTpOB. JIUCTHI
Ooymaru hopmara AS unmu A4, dyepHo-Oenas mevarsb.

JJist BBIMOJTHEHUS 3AaHUI OJTMMIIHAJIBI KAXKIOMY YYaCTHUKY TPEOYIOTCS OTAEIbHBIE JTUCTHI
Oymaru ¢opmara A4. Jlns 4epHOBHKOB BBINAIOTCS OTHEJbHBIC JIUCTHI 3amCH HA YEPHOBHUKAX
HE YYUTBHIBAIOTCS TPU TPOBEPKE BBIMOJHEHHBIX OJIMMITHAJHBIX 3aJaHuil. UepHOBUKU CHAFOTCS
BMECTE C BBINOJHEHHBIMH  33JaHUSIMU. YYaCTHUKM HCHOJB3YIOT CBOU  MUCHMEHHbBIE
MPUHAIUICKHOCTA, aBTOPYYKa C CHHUMH, (DUOJICTOBBIMU WM UYEPHBIMH YEPHHJIAMH, LUPKYJIb,
JUHeHKa, KapaHAamd. 3amnpelieH0 HCIONb30BaHUe Ui 3alUCH PEIIeHWH pPydeK ¢ KPacHBIMU

HJIW 3€JICHBIMU YCPpHUJIaMU.

[TepeuyeHb CIPABOYHBIX MATEPHATIOB, CPEACTB CBS3HU U SJIEKTPOHHO-BBIYUCIIMTEILHON

TCXHUKH, PA3PCHICHHLIX K HUCITIOJIB30BAHWIO BO BPCM: IIPOBCACHHUA OJIMMIIMA/IbI

YdacTHHKaM BO BpeMsl MPOBEACHHs OJMMITMAAbI B ayAUTOPUHN 3alpeleHo UMeTh mpu cede
CPEACTBA CBSI3H, 3JIEKTPOHHO-BBIYUCIUTEIbHYIO TEXHHKY, (OTO-, ayauo- M BHAEOANIApaTypy,
CIpaBOYHBIE MAaTepHalibl, NMHCbMEHHBIE 3aMETKH W WHBIE CPEACTBA XPAaHEHUS W TMepeaayvu
UH(pOpPMaLIUH.

[Toka3 padoT ¥ NPOBEACHUE AN

Ka}K,I[beI YYaCTHUK OJIMMITUAABI UMECT IMPABO O3HAKOMUTHCA C PE3YJIbTATAMU MMPOBECPKU cBoeit
paboTbl. PekomeHnayemoe BpeMsi MpOBeAeHHs] Mokasa paboT — B TeUeHHE Tpex OJmKanIIuX
yueOHBIX IHEH mocie npoBeneHus onumnuanbl. [lepen nposeneHreM nokasa padoT KIOPH JOIKHO
O3HAKOMUTH YHYACTHHUKOB OJIMMIINAABI C PCIICHUAMU 3ada4 U KPUTCPUAMU OLCHUBAHUA. B YCTHOI>'I
dopme myrem mposeneHHst pa3dopa BapHAHTOB (OTAENBHO Ui KaKIOrO Kjacca), JIMOO myTeMm
MPENOCTABJICHUS] YYaCTHUKAM PELICHWM 3aJaHUN U KPUTEPUEB OLICHUBAHHUsS B IE€YaTHOM BHJE.
HpI/I MNPOBCACHUH ITOKa3a pa60T YICHBI KIOPU AAKOT YYaCTHUKY OJIUMIHAABI APTYMEHTUPOBAHHBIC

OSICHEHUS 10 CHUXKEHUIO OaJIJIOB.
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B cnywyae Hecornmacus y4yacTHHMKa OJUMIMAABI C BBICTABJICHHBIMH OajulaMH, OH TOAAeT
anesinuio. Ilpouenypa mojaun anesIOUK ONpPENessieTCss OPraHU3aTOPOM MIKOJIBHOTO 3Tara
OJIUMITHABI B COOTBETCTBHH C [IopsSAKOM mpoBEneHUs] BCEPOCCUICKON OMMMITHAIbI IIKOJIBHUKOB.
BaxxHo otmeruTh, uTO Oaymuibl B paboTrax MOryT ObITb M3MEHEHBI TOJBKO IOCIE PACCMOTPEHHS
aneJUIUY 1 TPUHSITHS MOJIOKUTENIPHOTO PELIeHHs M0 UX n3MeHeHwo. [Ipu mpoBeneHun mokasa
pador Oamael MOryT OBITb M3MEHEHBI TOJBKO B CIIy4ae yCTAHOBJIEHHUS TEXHHUUYECKOW OMIMOKH
110 BHECEHUIO 0aJIoB B poTOKOJ. [Ipu 3TOM moBbImeHHe OanIoB BO3MOXKHO TOJIBKO MYTEM ITOAAYH

YYaCTHUKOM OJIMMITUAABI allCJITALINHN.

Temaruka 3agaHuit MYHHIMIIAJIEHOI'O STalla OJIMMIINA/Ibl

Hwuxe nmpuBeneHa TeMaTHKa OJIMMIMAAHBIX 3aAaHUN JJIs1 pa3HBIX KJIACCOB.
B npuBeneHHOM CMCKe T€M AJIs Hap KJIaCcCOB HEKOTOPBIE TEMbI MOTYT OTHOCHUTBCS TOJIBKO

K Oonee crapieMy U3 HUX (B COOTBETCTBUU C U3YUYEHHBIM MAaTEPHAIIOM).

VI-VII KITACCBI

Yucaa u BbIYUCTCHUS.

HatypanbHble uncna u Hynb. JlecATUYHAs cUCTEMa CUUCIEHUS.

Apudmernueckue HAEHUCTBUSI C HATypalbHbIMH 4Hciaamu. IlpencraBieHue ducnia
B IECITUYHON CUCTEME.

Henutenu u kpataeie umcna. [Ipocteie u cocraBubie uucia. HOK u HOJ. Tlonstue
0 B3aUMHO IIPOCTBIX unciax. Pa3znoskeHune yncna Ha NpOCTble MHOKUTEINH.

YeTHOCTS.

Henenue ¢ octatkom. [IpusHaku nenumoctu Ha 2, 3, 5, 6, 9.

OObIkHOBEHHBIE ~ 1pOOH. CpaBHenue  npoOeid. Apudmernueckue  OeHCTBUSA
¢ OOBIKHOBEHHBIMU JIPOOSIMH.

HecaTuanblie 1podu.

Otnowenus. [Iponopunn. OCHOBHOE CBOMCTBO MPOMOPLIUY.

[Ipsimast u oOpaTHAsE MPONOPLMOHAIBHOCTD BeJTMUUH. [IpOLeHTHL.

ITonoxurensHble U OTpULATENbHbIE uYnuciaa. Moayib uncia. CpaBHEHHE IMOJOXKHUTEIbHBIX
U OTPULATENIbHBIX uucesl. ApupMerndeckue NEHCTBHS C IMOJOKHUTENbHBIMA U OTPHLATEIbHBIMU
YHCIIAMHU, CBOHCTBA apr(pMeTHIEeCKNX NeHCTBUH.

Ienbie uncna. PanimoHanbHbIE YUCTA.
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YpaBHeHus.

VYpasHeHue ¢ onHou nepemenHoi. Kopuu ypasHeHus. JIuneiiHoe ypaBHeHue.
DyHKIHUH.

Oyuknus. ['paduk pynkumnn. @ynkumu: y = kx , y =kx + b.

TekcToBble 3aa4l, CBOAALINECS K PELIEHUI0 YPABHEHU.

IlpeacTaBienne 0 HA4YAJbHBIX NOHSTHSIX TE€OMETPHH, TeOMETPHYECKHX (PHUrypax.
PaBencTBoO (puryp.

OTtpesok. JlnnHa oTpe3ka u ee CBoMCTBa. PaccTosiHie MEXKIy TOUKAMH.

VYron. Bune! yrinos. CmexHblE U BEpTUKAJIbHBIE YIJIbl U CBONCTBA.

Ilepecekaromuecs u napanenbHble npsMele. [lepnennukynspHble npsmele.

TpeyronbHuk u ero snemMeHTol. IlpusHaku paBeHcTBa TpeyronbHHKOB. CyMmma YrjoB
TPEYrOJIbHUKA.

[IpencraBnenue o miomaay GUTypHI.

CnennanbHble OJTMMIHAIHBIE TEMBbI.

Uucrnosble peOychl. B3pemmBanms.

Jlornueckue 3anaun. ICTUHHBIE U JIOXKHbBIE YTBEPKIACHUS.
«OueHnka + npumep».

ITocTpoeHnue npumMepoB U KOHTPIIPUMEPOB.

HnBapuant.

[punuun Jupuxie.

Paspesanus.

Packpacku.

Hrper
VII-IX KJACCBHI

Yucia v BbIYMCIEHHS,

HarypanpHbie yrcna u HyJb. JlecaTudHasi cuctemMa cuucieHus. ApupMernieckue NeHCcTBUs
¢ HaTypanbHbIMU yuciaaMi. [Ipencrasnenue yncaa B 1€CITUIHON CUCTEME

Jenutenu u kpatHelie yncna. [IpocTeie U cocTaBHbIE uncaa. B3auMHO mpoCThie Ynca.

Pasnoxenne ynciaa Ha mpoctele MHOKUTENU. UeTHOCTh. JleneHue ¢ ocratkoM. IlpusHaku
nemmmoctw Ha 2, 3, 55,6,9, 11.

CroiicTBa ¢akropuana. CBOHCTBA MPOCTHIX AENUTENEH YMCTIA U €r0 CTENeHEH.
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OObIkHOBEHHBIE ~ 1pOdH. CpaBHenue  npoOeid. Apudmernueckue  OeHCTBUSA
¢ OOBIKHOBEHHBIMHU APOOSIMHL.

HecaTuanblie 1podu.

Otnomenusi. Ilponoprun. OcHOBHOe cBoiicTBO mpomopuuu. llpsimass u  obparHas
MPONOPLUOHAIBHOCTL BeN4YuH. [IponeHThI.

ITonoxurenpHble U OTpULATENbHbIE unuciaa. Moayib uncia. CpaBHEHHE IMONOXKHUTEIbHBIX
U OTPULATENIbHBIX 4Yucesl. Apupmerndeckne NEHCTBHUA C IMOJOKUTEIbHBIMH H OTPULATEIBbHBIMU
YHCIIAMHU, CBOHCTBA apr(PMeTHIEeCKNX NeHCTBUH.

envie uncna. Paumonanbubie uncia. [lorstue 06 uppanumonansHoM yucie. M3o0pakenue
4yycesl TOYKAMH Ha KOOPAMHATHON MPSIMOM.

Uucnosble HEpaBEHCTBA U UX cBOMcTBa. Onepanyy ¢ YMCIOBbIMHA HEPABEHCTBAMHU.

KBangparHblil KOpEHB.

BbipaxeHus: u ux npeodpa3oBaHusl.

Crenenp C HaTypajJbHBIM IIOKaszaTeleM U ee CcBOHcTBA. MHorouneHsl. DopMyJibl
COKPAIIEHHOr0 YMHOXKEHUs. Pa3nokenne MHOrowieHOB Ha MHOkUTeNH. Teopema besy.

KBagparHblil TpEX4sieH: BbIACICHUE KBAAPATA ABYUICHA, PA3JIOKCHUE HA MHOKUTEIH.

Apudmernueckas 1 reOMeTPUIECKast IPOTPECCHH.

YpaBHeHUs1 M HEPABEHCTBA.

YpaBHeHue ¢ onHoil nepeMeHHoil. KopHu ypaBHeHus. Jlunelinoe ypaBHeHue. KBaapatHoe
ypaBHeHue. PopMyJia KOpHEN KBaapaTHOro ypasHeHus. Teopema Buera. Pelnenue paunoHanbHbIX
YPaBHEHHUH.

VYpaBHeHnue c¢ aAByMs nepeMeHHbIMU. Cucrema ypaBHeHuil. PelneHue cucTeMbl ABYX
JIMHENHBIX YPaBHEHUH C ABYMsl IEPEMEHHBIMU. PelleHne NpoCcTeNInX HETUHENHBIX CUCTEM.

I'paduueckas HHTEpPIIPETALINS PELICHUS] CHCTEM YPABHEHHI C IByMsl TIEPEMEHHBIMH.

Hepasencrsa. JIuHeliHble HEPaBEHCTBA C OAHOW MEPEMEHHON U MX cUCTeMbl. HepaBeHcTBa
BTOPOH CTENEHU C OJHOU NnepeMeHHON. HepaBeHCTBa O CpeaHuUX.

TekcToBble 3a1a41, CBOAALINECS K PELICHUIO0 YPABHEHUN, HEPABEHCTB, CUCTEM YPAaBHEHUI.

DyHKIHUH.

IIpssmoyronpHas cucTeMa KOOPAMHAT HA MJIOCKOCTH.

Oyukius. OOmacte ompeneneHust U obnacte 3HaueHuil QyHxuun. I'paduk (yHxumm.
Boszpacranne QyHKINH, COXpaHEHHE 3HAKA HA IPOMEXKYTKE.

Oyukuum: y =kx ,y=kx+b ,y=kix, =x? y=x, y=ax* +bx+c, y=|x|.
Y Y Y Y Y Y Y
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[IpeoOpazosanue rpadukos GyHknmii. CBONCTBA KBaPAaTHOTO TpexujieHa. | eoMeTpudeckue

CBOHCTBA rpadka KBagpaTUIHON (QyHKIIIH.

ILnanumerpus.

TpeyronbHuk u ero snemMeHThl. [lpusHaku paBeHcTBa TpeyronbHHkKoB. CyMmma YrioB
TPEYrOJIbHUKA.

ITonobue TpeyronbHukoB. [Ipu3Haky monodus TPEyroJbHUKOB.

HepaBeHCTBO TpeyroiabHUKA.

CpenHsist TMHUS TPEYroJbHUKA U €€ CBOWCTBA.

CooTHOIIEHNST MEXAYy CTOPOHAMH U yriiamH TpeyrojbHuka. CBoicTBa paBHOOEIPEHHOTO
U PaBHOCTOPOHHETO TpPEyroJbHUKOB. llpsiMoyrosipHbIi TpeyronbHukK. Teopema Iludaropa.
Pemenne npssMOyroibHBIX TPEYTOJBHUKOB.

UeteipexyronpHuky. [lapannenorpamm, ero cBoiictsa U npusHaku. IIpsMoyronbHuk, pomo,
KBagpaT u ux cBoiictBa. Tpanmeuus. Cpeansisi JuHUsS Tpameuuu U ee cBoiicTsa. Ilnomanu
YeTbIPEXYTOJbHUKOB.

[TonsiTHe O CUMMETPUU.

OxpyxHocTb u kpyr. KacatenbHas K OKpPY)XXHOCTM M ee cBoiicTBa. lLleHTpanbHbIe
U BIHcCaHHble yribl. OKPY>KHOCTb, OMHCAHHAsl OKOJO TpeyroibHHKa. OKpyKHOCTb, BIIHCAHHAs
B TPEYTOJIbHUK.

Yroa Mexay KacaTeslbHOU U XOopAou. IIponopuronanbHele OTPE3KH B OKPY>KHOCTH.

3ana4yy Ha MOCTPOECHUE C TIOMOILBIO LIUPKYJIA U JIMHEHKHU

Bextop. Yron mexny Bektopamu. Koopannats! BekTopa. CioxkeHue BeKTOPOB. Y MHOXKEHHE

BeKkTOpa Ha uncyio. CKansipHOe MPOU3BEICHHE BEKTOPOB.

CnennanbHble OJTMMIIHAIHBIE TEMBbI.

Jlornueckue 3anaun. ICTUHHBIE U JIOXKHbBIE YTBEPKIACHUS.
«OueHka + npumep».

ITocTpoeHue npumMepoB U KOHTPIIPUMEPOB.

Ipunuun dupuxie.

Paspesanus.

Packpacku.

Hrper

HnBapuanrt.

DneMeHThl KOMOMHATOPUKH.

JunodaHToBb ypaBHeHHs (YPABHEHUS B LIEJIBIX YHCIIAX )
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X-XI KJIACCBI

Yuncya ¥ BLIYHCICHUS.

Henumocts. IIpocteie u coctaBHble uncaa. Pa3nokeHue 4Yuciia Ha OPOCTbIE MHOXKHUTENH.
YetHocts. Jlenenue ¢ ocratkoM. lIpu3Haku nOEeIUMOCTH Ha 2k, 3, Sk, 6, 9, 11. Cpoiicta
¢dakropuana. CBOICTBA MPOCTHIX AETUTENEH YHCA U €ro CTeneHe. B3auMHO mpocThie Yucia

Lenvie uncna. ParmonaneHbie uncia. Uppannonanpusie yncna. Yucno 7 .

BbipaxkeHus: u ux npeodpa3oBaHusl.

Meuorounenel. POpMynbl  COKPAIEHHOIO yMHOXEHHUs. Pa3noskeHne MHOIOYICHOB
Ha MHOkutenu. Teopema besy.

Apudmernueckas 1 reOMETPUIECKast IPOTrPECCHH.

Kopens n-i1 crenenu u ero coiictsa. CBOMCTBA CTENEHH C PallMOHATIbHBIM MIOKA3aTEeNEM.

Tpuronomerpus.
OcHoBHbIE TPUTOHOMETpUYECKHE TOXkecTBa. POpMyJIbl IPUBEIEHUS.
[IpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BbIpakeHUH. CBOWCTBA TPUTOHOMETPUYECKIX

(YHKUMH: OrpaHUYEHHOCTbD, IEPUOIUIHOCTD.

YpaBHeHHUsI H HEPABEHCTBA.

VYpasHeHus ¢ ogHoM nepeMeHHoM. KBanpaTtHble ypasHeHus. Teopema Buera.

UppaumonaneHeie  ypaBHeHHs. llokasarenpHble M JOrapuMUUecKue ypaBHEHHS,
UX CUCTEeMBI. TpUrOHOMETpUUYECKUE YPABHEHUS.

HepasenctBa ¢ OnHONM mepeMeHHOH. PelneHue HepPaBeHCTB METOAOM HHTEPBAJIOB.
[TokazaTenpHbIE U JOrapuPpMUUECKHUE HEPABEHCTBA.

YpaBHEHUs U HEPABEHCTBA, COAEP KalUE NEPEMEHHYIO MTOA 3HAKOM MopyJsis. IIpocreiimne
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMHU.

HepasencTsa BTOpOI CTENEeHU ¢ ONHON nepemMeHHOoN. HepaBeHCTBa O CpeHUX.

Cucrembl ypaBHEHUH.

TekcToBbIe 3a1a4M, CBOAALINECS K PELICHUIO0 YPABHEHUN, HEPABEHCTB, CUCTEM YPABHEHU.
DyHKIHUH.

YUncnosblie (I)YHKLII/II/I U HUX CBOWCTBA: NEPUOANYHOCTb, HYETHOCTb WU HEUCTHOCTD,

SKCTPEMYMBI, HauOOoJblIee U HANMEHBIIEE 3HAYCHUA, MPOMEXKYTKHU  3HAKOIIOCTOAHCTBA,
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orpaHudeHHOCTh. IloHsTne 00 oOparHol ¢yHkumu. CBOHCTBO TpaduKOB B3aUMHO OOpPATHBIX
byHKUIMHA.

TpuroHomerpudeckne (YHKIMH UYHCIOBOTO AapryMEHTa. CHHYC, KOCHHYC, TAaHI€HC,
kotaHrenc. CBoWCTBa U rpa KK TPUTOHOMETPHUECKUX (DYHKIIHH.

ITokazatenpHast GyHKIMS, ee cBoiicTBa U rpaduk. Jlorapudmuueckas GpyHKIus, ee CBOHCTBA
u rpaduk. CreneHHas PyHKLUS, €€ CBOWCTBA U Tpaduk.

IIponsBonHas, ee reOMETPUYECKUI U MEXaHUYECKUI CMBICIL.

[IpuMeHeHne NPOU3BOAHON K HCCIEAOBAHUIO (YHKIMHA, HAXOXKICHUIO HX HAMOOJBIINX
U HaUMEHbBIIUX 3HA4YeHWH M mocTtpoeHuro rpaduxos. IlocTtpoenne m mpeobpazoBaHue rpaguKoB
byHKUUHA.

KacarennHas u ee cBolicTBa.

ILnanuMerpust U cTepeomMeTpusl.

IInanumempus.

[IpusHaky paBeHCTBA TPEYroJbHHUKOB. lIpn3Haku momobust TpeyroinbHUkoB. HepaBeHCTBO
TpeyronbHuka. Ilnomans TpeyroabHuKa.

MHoroyronasHukiu. I1paBunbHble MHOIOYTOJIBHUKH.

OxkpyxHOoCcTh. KacarenbHas Kk OKpPyXKHOCTH U €€ CBOWCTBa. LleHTpanbHble M BINHCAHHBIC
yribel. OKpY>KHOCTb, OMMCAHHAs OKOJIO TpeyrojbHuKa. OKpyKHOCTb, BIMCAHHAS B TPEYTOJIbHUK.

Yroa Mexay KacaTeslbHOU U XOopAou. IIponopuronanbHele OTPE3KH B OKPY>KHOCTH.

BexTop. CBoiicTBa BEKTOPOB.

Cmepeomempus.

B3anMHO€ pacnonokeHue NpsiMbIX B IPOCTPAHCTBE.

CaolicTBa NapaeNbHOCTH U MEPIEHINKYISIPHOCTH MPSMBIX.

B3anMmHOe pacnosnokeHne NOpsAMOM M IUIOCKOCTH. llepnennukynsp u  HakJIOHHas
K TIocKOocTH. CBOWCTBA MapaUIEIbBHOCTH U MEPIICHANKYJISIPHOCTH MPSIMBbIX U 1uiockocTell. Teopema
O TpeX NePNEeHAUKYJIISIPaX.

BzaumHoe PaCIOIOKEHUE IBYX TJIOCKOCTEM. CaoiicTBa NapajiebHOCTH
U [EPHeHAMKYJSAPHOCTH IJIOCKOCTEH. Yronm MexAy MNpsAMBIMU. YTOJI MEXAy MNpsMOU
1 IJIOCKOCTBIO. JIByrpaHHBIM U MHOTOTPAHHBIN yIUIbl. JINHEMHBIN Yoy ABYIPaHHOIO yIJIa.

[Mapannenenunen. [Tupamuna. [pusma.

JlexapTOBBbI KOOPAUHATEI B IPOCTPAHCTBE. PaccTossHME MEXTy TOUKAMMU.

Bexrop B npocTpaHCTBE.

45



CneuuajbHbie 0JIUMIIHAAHBIE TEMbI.
«Ouenka + npumep».

ITocTpoeHne mpuMepOB U KOHTPIIPHUMEPOB.
Ipunuun dupuxie.

Packpacxku.

Hrper

Metox MaTeMaTH4eCKON HHAYKLIUH.
I'eomerpuueckue cBoiicTBa rpagukoB QyHKIH.
DneMeHThl KOMOMHATOPUKH.

JunodaHTOBbI ypaBHEHUs (YPABHEHUS B LIEJIBIX YHCIIAX).

Tunoseie 3anaHus MYHHUIMIIAJIBHOI'O STalla OJIMMITHAaAbl

IlpuBenenHble THUNOBBIE 3aAaHUs] MYHHLMNAIBHOIO JTana OJUMIMAAbBI HE MOTYT
B OJIMHAKOBOM CTEMNEHU YCTAHABJINUBATD IUIAHKY CJIO>KHOCTH JUIsl BCEX PETMOHOB, B CHIIy 3aMETHOM
pa3sHMLIBI B YPOBHE PA3BUTHs B PA3JIMYHBIX PErHOHAX OJMMIIMAAHOIO ABUIKEHHs], HAJIUYMA WIH
OTCYTCTBHsl Pa3BUTOM CHUCTEMBI TOPOACKHUX MAaTEMAaTHYECKHUX KPY)KKOB, HAJIW4YUSA B TOpoOAax
CUJIbHBIX ~MAaT€MAaTHMYE€CKUX INKOJ W T.I.. PernoHanbHbIM METOOUYECKUM  KOMHUCCHUSIM
npu paspaborke 3amaHuii OyuMnIHazgel  CIEAYET YYUTHIBATD YPOBEHb MAaTEMAaTUYECKOTO
oOpazoBanusi B Teppuropuu. llpenmaraemble 3amaHUsl OEMOHCTPUPYIOT THUIIOBYIO CTPYKTYPY
3aaHU  MYHUIUOAJIBPHOIO  3Tana OJUMIIMAABL,  MPUMEPHbIH  (YCpeOHEHHBIH) ypPOBEHb
UX CJIOKHOCTH, TEMATHUKY.

3anpemaercss HCHoJab30BAThH AJsl NPOBedeHHs] OJHMINHAAbI TNpPHUBEJEHHbIH HHIKe
KOMILIEKT 3aJaHHH, TAK KAK JAHHbIE METOAUYECKHE PEKOMEHAALUH SIBJISIIOTCSI OTKPBITBIMH,

H YYACTHUKH OJJUMIIHAABI MOTJIM 03HAKOMHUTBL(CH ¢ HUMH.

YcaoBusa 3agau

6 KJ1acc

6.1. B uncnosom npumepe ABB+9=I'J/IE 6ykebl A, b, B, I', ]l u E o0o3HaudaoT mecrtb
pasubix mudp. Kakas nudpa odboznauena Oyksoii /17

6.2. Ilpsimble, mapajuieNibHbIE CTOPOHAM KBaapaTa, oOpa3yloT KBaAPaTHK, LEHTP KOTOPOTrO
COBIIQIa€T C LIEHTPOM HMCXOOHOTrO KBaapara. M3BecTHO, WTO Mmiomans Kpecra, oOpa3oBaHHOTO
KBagpaTUKkoM (cM. puc.) B 17 pa3 Oomblie miomagy KBaJpaThka. A BO CKOJBKO pa3 IUIOMIANb

HUCXOAHOT'O KBaJgpaTa OoubIie 1o agu KBaI[paTI/IKa?
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6.3. Manbumky npuHecNn B KnacCc KOH(eTbl u pasfanm ux pAesoykam. [letd ckasan,
UYTO OH NPUHEC POBHO NOMOBMHY 06LLEro Yncna KoH@eT. Kona ckasan, YTo OH MPUHEC POBHO TPeTb
00L1ero yncna KoHgeT, U oThan cBoM KOH(eThbl ToNbKo Male n TaHe, npuyém Malle gocTanochb
Ha 3 KOH(eThbl 6onblie, yem TaHe. [LOKaXuTe, YTO KTO-TO U3 pebAT owmobes.

6.4. Bacs Bbinucan Ha Aocky 999 npoussegeHuin: 1-2, 2-3, 3-4, ..., 999-1000.
BepHo K, 4TO CyMMa Kaknx-To ABYX M3 3TUX npousBefeHunii pasHa 20000 ?

6.5. B KomHaTe 10 4yenoBek - /Kelbl M pbilapy (Jxeubl Bcerga NryT, a pbllapu Bcerga
roBOpAT npasay). MepBblil CKasan: «B 3TOl KOMHaTe Mo KpaiHein mepe 1 /mxeu». BTopoil ckasan:
«B 3Toli KOMHaTe Mo KpaviHel mepe 2 mkeua». TPeTUin ckasan: «B aToli KoMHaTe Mo KpaiiHel mepe
3 mxeua». N Tak panee [0 4ecATOro, KOTOPbIA ckaszan: «B 3TOW KOMHaTe BCe /xelbl». CKOMbKO

NKEL,0B MOrno 6biTh cpean aTux 10 yenosek?

7 Knacc

7.1. PacctaBbTe MO Kpyry 6 HeHyneBblX uugp (He 0643aTeNbHO pasMUHbIX) TakK, 4TOObI
Kaxgas u3 HuX paslMniacb nocnefHen uugpe CyMmMbl CBOUX COCELEN.

7.2. Meta, Kona n Baca cobupann rpubbl. eTda ckasan, YTO OH Haweén Ha 7 rpubos
MeHblLEe, YyeM CyMMapHo Hawnm Kong n Bacd, a Kons ckasan, 4to oH Haweén Ha 10 rpuboB MeHbLue,
4yem cymMmapHo Hawnu MeTs 1 Bacs. [oKaxuTe, YTO KTO-TO M3 pebAT owmnbes.

7.3. V13 Knetyatoro npAMOYrofisHMKa 6x5 Bblpe3ann B LEHTPE NPAMOYronbHUK 2x1,

KaK MoKasaHo Ha pucyHke. MOXHO v nonyumnsLuytocs urypy paspesatb Ha 6 TPeyrofibHUKOB?
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7.4. B pecstuunoil 3amucu 13 uucen ucmonp3dyercs omHa W Ta ke mudpa N u He
UCTIONB3YIOTCSI HUKaKKe Apyrue uudpbl. MOXKET Ju CyMMa 3TUX Yucel paBHITbCcsa 8900098 ?

7.5. Tlo kpyry crosaT 100 4enoBek, KaKIbld U3 KOTOPBIX JIMOO PhILAPD, JHOO JIKEL (JDKELbI
BCEraa JryT, a PhILApU BCErna roBopsT npaeny). Kakmeld u3 CTOSBIINX CKasakd: «Y MEHs eCTh

cocen jokely. Halinure MUHMMaJIbHOE BO3MOKHOE YHUCIIO JIKELOB cpenu 3Tux 100 uenosex.

8 kiace

8.1. Yerbipém neoukam nanu koHgerel. Mama ckazana: «Y Hac ¢ Kareit Ha 12 xoHper
Oonpmie, uem y Jlennl ¢ Oumeii», a Kars ckaszama: «Y Hac ¢ JleHoit Ha 7 koH(peT MeHbIIE,
yeMm y Mamu ¢ Oneii». JlokaxxuTte, 4TO OTHA U3 JIEBOUYEK OIIHOIACE.

8.2. Ha mepeMeHax IIKOJbHHKH WIPAJH B HACTONBHBIA TeHHHUC. JIFOOBIE OBA IIKOJBHUKA
Urpasu Apyr ¢ apyrom He Oonee omHOH urpel. B KoHIE Hemenu okaszanoch, 4to Ilerst ceirpan
nonosuHy, Konst — Tperh, a Bacad — mATyr0 4acTb OT 4HMCla BCEX MPOBENEHHBIX 3a HENENI0 UIP.
Kakoe konmuecTBO Urp MOrIo OBITH CBHITPAHO 3a HEHENI0, €CJIM HU3BECTHO, 4To Bacs He urpan
nu ¢ Ilereit, au ¢ Komeir?

8.3. Ha croponax AB, BC u CA tpeyrompHnka ABC BBIOpaHBI COOTBETCTBEHHO TOUKU
D, E u I' tak, uto BE=BD w AF = AD. WU3sBectHo, uto LD — Ouccextpuca yrna BEF .
Hokaxwure, uto FD — 6uccexkrpuca yrna AIE .

8.4. Cymma nByx Lenbix uyrcen pasHa 100, 1 cyMMa ABYX APYTUX LENbIX YUCEN TOXKE paBHA
100. Yucna B nepBoi mape NEPEMHOXKHWINA U CIOXKWIH C IPOU3BEACHUEM 4YUCENT BO BTOPOU Mmape.
Morna 1y cyMMa 3THX ABYX Npou3BeneHui paBHaTbes 10017

8.5. Ha maxmatHyro nocky 8x8 mocraBmiu k naned m k KOHEH Tak, 4TO HU OfHA

u3 ¢uryp He ObET HUKaKYHO Apyryro. [Ipu kakoM HanOoJbIIeM k Takoe BO3MOXKHO?

9 kJace

9.1. laner nmonoxurenpHble yncna p u r. Ilycte f(x) u g(x) — nuHelHble QyHKIMU
c kopHsimu p u r . Haiimute Bce kopHE ypaBHeHus f(x)g(x)= f(0)g(0).

9.2. Ha mepeMeHax IIKOJbHUKH WIPAJd B HACTOJIbHBIA TeHHHUC. JIFoOble NBa IIKONBHUKA
Urpasu Apyr ¢ apyrom He Oosee omHOH urpel. B koHIE Hemenu okaszanoch, 4to Ilerst ceirpan
noyioBuHy, Koist — Tpers, a Bacs — maTyro 4acte OT unciia BCEX MPOBEAEHHBIX 34 HENETIO UTP.
Kakoe konmu4ecTBO uUrp Moryio ObITh CBI'PAHO 32 HEHENIO, €CIM M3BECTHO, YTO 1O KpaiiHeH mepe

B IBYX Urpax He y4dacTBoBanu HU Bacs, nu Ilets, uu Kons?
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9.3. U3 Touku A nposenensl kacarenbHbie AB u AC x okpysxkHoctu ¢ uentpom O (B u C —
Touku KacaHus). OKpyKHOCTb, MPOXOJsmas 4depe3 Touky B, kacaercs npsimod AC B Touke A
u niepecekaeT oTpe3ok A0 B Touke M. Jlokaxure, uto Touka M — cepenuna otpeska AQ.

9.4. K uncny A, cocrosimmeMy U3 BOCbMH HEHYJEBBIX LU(pP, MPUOABHIN CEMH3HAYHOE
YHCJIO, COCTOSIIEE M3 OJMHAKOBBIX LU(pP, W MOMYYIJIM BOCBMH3HauHOe uucio B . Okazanocs,
9TO YUCIO B MOxkeT ObITh MOJy4eHO U3 uucia A mepecTtaHOBKOW HekoTopbix Iudpp. Ha kakyro
UQpy MOKET HAUMHATHCS YUCI0 A , eciu nocnensss nudpa uucna B pasHa 57

9.5. Ha xmerdartoii mocke 8x8 pasMmelieHbl 8 KieT4aTbIXx KopaOied pasmepa 1x3 Tak,
YTO HU Y KAKHX JIBYX KJIETOK, 3aHATBHIX Pa3HbIMU KOpabisiMu, HEeT oOumx Touek. OTHUM BBICTPEIOM
pasperraeTcsi MpOCTPENIUTh LEJMKOM BCEe 8 KIIETOK OJHOH CTPOKM MiM omHoro cronbma. Kakoro
MHHHMAQJIBHOTO  KOJIMYECTBA  BBICTPEJIOB ~ XBAaTUT, YTOOBI  TapaHTUPOBAHHO  PaHUTH

XOTsI ObI OTUH KOPadJIb?

10 xiace

10.1. Iycte f(x)=x"+2ax+b . UssectHo, uto ypasHenue f(x)=0 HMeeT /Ba KOPHS.
y yp

JlokaxuTe, 9TO TOTAA NPH JHOOOM MONOKUTENbHOM k ypaBHenme f(x)+k(x+a)’=0 Takxe

UMEET J1Ba KOPHSI.

10.2. Okpy>kHOCTB, poxozsmas yepe3 Bepwunsl 4, B, D tpaneuun ABCD , nepecekaer
e¢ OokoByro crtopoHy CD B Touke K. JIoKakuTe, 4YTO OKPYKHOCTb, OINHCaHHAs OKOJO
tpeyroiapHuka BCK |, kacaercs mpsimond AB .

10.3. Ha xner4aToii qocke 8x 8 pa3MeriéH OuH KJIeT4aThlii Kopabnb pasmepa 1x3 . Onaum
BBICTPEJIOM Pa3peIuaeTcsi MPOCTPEIUTh LEIUKOM BCe 8 KIETOK OJHOM CTPOKH WJIM OJHOTO CTOJIOLA.
Kakoro MUHMMaIBbHOTO KOJHYECTBA BBICTPEIIOB XBATUT, YTOOBI TAPAHTUPOBAHHO PAHUTh KOPabJb?

10.4. BepHo su, uto mroboe 4étHoe uucio, bonbimee 1000, MOXKHO MPENCTaBUTh B BUJIE

n(n+1)n+2)—m(m+1),

rae m U h — HaTypajibHble yncna’?

10.5. MoxHO 51 BBIOpaTh YUCIO 7>3 M TaK 3alOJHUTh TAONULY MXA Pa3IMYHBIMU

HAaTypaJbHbIMU 4YHCJIAMHU OT 1 a0 I/lzj 4yTOOBI B KZDKI[OfI CTPOKE HaIJIUChb TPHU 4YHUCIA,

OJTHO U3 KOTOPBIX PaBHO MPOU3BEACHUIO IBYX APYTUX?
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11 xiace

. . 1 . .
11.1. U3BeCcTHO, 4TO SIN XCOS ) = COS XSin y = > Harinure cos2x—sin2y.

11.2. Yucna x w® )y YHOBJETBOPSIKOT HEPAaBEHCTBY X > ) > Joxkaxure,

x—y
uto X° > y* +4.

11.3. Oxono OCHOBaHMS # -yrOJbHOM MUpPaMUABI MOKHO OIMHUCATh OKPY>KHOCTb. M3BECTHO,
YTO LIEHTP 3TOH OKpPY)XHOCTH PABHOYNAJEH OT BCEX CepenuH OOKOBBIX pEOEp NHpaMHUIBbL.

JlokaxuTe, 4TO AITMHBI BCEX OOKOBBIX pEOep MUpaMHIbI PABHBI.

11.4. BepHo nm, uyto jroboe nensitueecs Ha 6 4ucio, donbimee 1000, MOKHO MPEACTABUTH
B BUOC

n(n+1)(n+2)(n+3)n+4)—m(m+1)(m+2),

rae m U h — HaTypajibHble yncna’?

11.5. MoxHO 71 BBIOpATh YMCIO #>3 W TaK 3alOJHUTH Tadimuuy #7x(n+3) (1 CTpoK H
n+3 cronbua) pa3sTuYHBIMU HATYPATBHBIMU YHCIaMu OT 1 10 n(72+3), 94TOOBI B KOKAOU CTPOKE

HAIUTUCh TPU YHCJIA, OTHO U3 KOTOPBIX PABHO MPOU3BEICHUIO IBYX APYTHX?

Pemrenust 3aaau

6 KJ1acc

6.1. Otser. O.

IIpn cnoxxernnu BrOpass uudpa nepsoro ciaraemoro AbBB m3menunach (I Bmecto b).
3T0 MOTJIO OBITH TOJIBKO B TOM Clly4ae, KOTAa U3 pa3psiia eIUHHL P CIOKEHUH Obljia epeHeceHa
1 B paspsin necstkoB. Ho u mepsast nudpa npu cinoxennn usmenmwiack (I BMecto A). 3HauuT, m3
pa3psioa JAECATKOB TMpPH  CIOXKEHHH B paspsii COTEH TOXe TMEePEeHECeHa  COUHMLA.

2T0 BO3MOKHO TOJIbKO Koraa b+1=10. 3aauut, b=9, a Torna JI=0.

3ameuanue. Y pebyca ecTb pernenus, Hapumep, 194+9 =203

6.2. OtBer. B 81 pas.
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Ilycte xBanpaTuk umeer pasmepsl 1 ¢cM x 1 cm, a kBaapaT — n cM x n cM. Toraa miomans
Kpecta paBHa (212—1) cM” (BepTHKAIbHbIA CTONGHK HMEET PasMepsl 72x |, TOpH3OHTaIbHAS CTPOKA
— Ixn, a Tuomaab KBaapaTUKa Mbl COCUMTANIHM ABaXAbl). U3 paBeHctBa 2n—1=17 mnony4aewm,

yro n =9 . 3HauuT, MIOIaab KBaapaTa pasHa 9x 9 = 81 oM.

6.3. Ilpenmonoxum, uro oba manpumka He omudOauck. Ilockombky Ilerst He omubcs,
TO o0Inee KOJIWYeCTBO NMPUHECEHHBIX KOH(pEeT 4éTHO (B IBa pas3a Oonblle KOJINYECTBA KOHpeET,
npuHecéHHbIX llereii). TpeTb OT YETHOrO 4YMCiIa — TOXKE UYETHOE YWCIO. 3HAYUT, KOJHMYECTBO
koH(eT, kotopble mpuHéc Koms, wérHo. Ho, mo ero cmoBaMm, OH OTman AEBOYKAM HEYETHOE
KOJINYECTBO KOH(ET, TaKk Kak KojudecTBa KoHper, nocraBumxcs Mame n TaHe, IMEOT pa3Hyro
YETHOCTh (Pa3IMYarOTCs Ha 3), a CyMMa JBYX YHCEN pa3HOH 4E€THOCTH HeuérHa. [lomydrmu

MIPOTUBOpEUHE.

6.4. OtBeT. BepHo.
Hampumep, 99-100+100-101=100(99+101)=100-200 = 20000 .

3ameuanue. Emé BO3MOXHBI TONbKO Tpu npumepa: 54-55+130-131, 40-41+135-136,
89-90+109-110.

6.5. OTBer. 5.
Ilycte B komHaTe k& JpkenoB. Torma mepBele &k  4YenoBeK cKasajdud IpaBay

(u, cnenoBartenbHO, ObUTH pBILAPSMH), a ocTanbHble (10—k) coBpanu (1 ObuH JoKEaMu). 3HAYMNT,

k=10—k,orkynma k=5.
7 kaacce
7.1. Hanpumep, —4—-2-8-6-8-2—.
3ameuanue. CyiiecTByIOT U APyrue NpUMEphL.
7.2. TlepBoe pemenue. [Ipenmnoiaoxum, 4To HUKTO U3 pedsT He ommOcsa. Pa3 Ilers namen
Ha HEY€THOEe 4mciio 7 MeHblne rpudos, yem Konst u Bacs Hamm BMecTe, TO KOJHMYECTBO rprdoB,
coOpannbix [lereii, u komu4ecTBO TpUOOB, coOpaHHbIX BMecTe Koneit u Baceli — pa3Hoil 4éTHOCTH.

Ho Ttorma ofmee uucino coOpaHHBIX TPUOOB HEUETHO. AHAJIOTMYHO PACCyKIas, MOJydaem,
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4YTO KonmM4yecTBa rpmboB, cobpaHHbIX Koneir, n leTeil BmecTe ¢ Baceih - 0AHON YETHOCTMW.
Ho Toraa o6liee KONMYecTBo Co6paHHbIX rpuboB YETHO. MpoTuBOpeUme.
BTopoe peweHune. Myctb MeTq Hawen p rpubos, Bacsa - V rpnbos, a Kond - K rpubos.

Torga BbINOMHATCSA paBeHCTBA p =K+y—1, K=p +y—0. CNoxXuB 3T PaBEHCTBA, MONYUYUM

2T =17 ,4TO HEBO3MOXHO.

7.3. OTBeT. MOXHO.

OAuH 13 MPUMEPOB paspe3aHns nokasaH Ha puc. 1

Puc. 1

7.4. OTBeT. He mMoxerT.

MpeanonoXxmm, 4To cymma morna paBHATbCA 8900098. Y kaxgoro m3 cnaraembiX OfHa
N Ta Xe nocnegHaa umppa N. 3HaumT, nocnefHas umdpa CyMMbl paBHa nocnegHen uugpe ymcna
13A. OrTcioga cnegyetr, yto N =6. Ho Torga kaxpoe w3 cfaraemblX fenutca Ha 6,
TO ecTb genutcsa Ha 3. CneposartefisHO, M CyMMa BCex uucen genutcd Ha 3. Ho no npusHaky

Aenumoctun Ha 3 umcno 8900098 Ha 3 He genutca. MNMpoTuBopeyne.

7.5. OTBeT. 34.

3aMeTum, 4TO TPU pbilaps He MOTyT CTOATb PAAOM, Tak B 3TOM C/lyyae CpefHUI pbluapb
conran 6bl. 3HaunT, cpean NO6bLIX TPEX CTOAWMX NOAPAA YenoBeK ecTb Jokel. Bosbmem
KakKoro-Hmbyab /keua, a ocTafbHbiX 99 4enoBeK pa3obbeM Ha 33 TPOWKM CTOAWMX PAAOM
nogen. Tak Kak B KaXAol TPOilKe ecTb XOTs Obl OAWMH JKel, o6uliee 4YMcno /HKeUoB B Kpyre
He MeHblle 1+ 33 = 34.

PoBHO 34 /mKeua MOryT CToATh, Hanpumep, Tak: -J1(PJIP)(PNP)...(PN1P)-.
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8 kiace

8.1. IlepBoe pemenue. IlpenmnonoxxuMm, 4TO HM OAHA M3 AeBOYEeK He ommOnach. Torma
obmee konmuyecTBo KoH(per y Mamu ¢ Kareit Takoii e 4éTHOCTH, Kak o0liee KOJIU4eCTBO KOHpeT
y Jlensl ¢ Oneli (OHM pa3nuyaroTcss Ha 4éTHOE uncio 12). 3Hauurt, obiee KOJINYeCTBO KOHQET y
BCEX YETBIPEX AEBOYEK YETHO. AHAJIOTMYHO PACCYIKAas, TOJIy4aeM, 4To o0lIee KOIUIecTBO KOHpEeT
y Karu ¢ JleHol mpOTHBOMONIOKHONH YETHOCTH oOIemMy konndecTBy koH(per y Mamu ¢ Omneid
(OHHM pa3NUYarOTCs Ha HEYETHOE YUCIO 7). 3HAUMT, o0Iiee KOJMYECTBO KOH(PET y BCEX UETBIPEX
neBouek Heu€THo. [IpoTuBopeune.

Bropoe pemenune. O603Ha4UNM uepes ¢,,, ¢, ¢, U ¢, KonudecTsa koHper y Mamm, Katy,
Jlens! u Onn, COOTBETCTBEHHO. TOrza M3 yCJIOBUSI U3BECTHO, YTO, €CIM Obl HU OJHA U3 JI€BOYEK
He oImuoJIach, TO
CytCpr=c, te, t12,c+¢, =¢,, +c, —7.
Cnoxus oba paseHcTBa, monyunMm 2c, —2c¢,—5=0. 3amerus, uto 2¢, u 2c¢, 4ETHBI

a 5 HEe4€THO, MOJIy4aeM MPOTUBOPEUHE.

8.2. OTBer. 30.

W3 ycnoBusi crienyer, 4TO TOJIOBHHA, TPETh M TATash 4acTb OT OOIIEro KOJIMYECTBA
MPOBEAEHHBIX HMIP — menbie Yrcia. [ToCKoNbKy HauMeHblnee ollnee KpaTHOE 3HaMeHaTenel —
gucen 2, 3, 5 — pasao 30, To ofiiee KOMIMYECTBO MPOBEAEHHBIX Urp Toxke kpatHo 30. Ilycth oHO
paBHO 30p . Toraa Ilers coirpan 15p, Kons — 10p, Baca— 6p urp.

IlycTh ¥ — KOMMUECTBO UTP, CHITPaHHBIX Mexkay coOoii [lereit u Koneli (3To uncno pasHo 0
wm 1), a z — KOJIWYeCTBO WUrp, chirpaHHbix 0Oe3 yuactus Iletm, Komm u Bacu.

Torna 15p+10p+6p—y+2z=30p, TO ectb p=y—z. EAUHCTBEHHOE BO3MOXKHOE

MOJIOKUTENBHOE 3HAUCHUE p PaBHO 1, U OHO mocturaercs, korga y =1, z=0.

3ameuanue. YCJIOBHE HENPOTHUBOPEUMBO. TaKas CUTyalUHsl JEWCTBUTEIBHO MOTJAa UMETh

MeCTO (TO €CTh MOKHO NpoBecTH 30 Urp B COOTBETCTBUH C YCIOBUEM).

8.3. U3 paBenctBa ctopoH BE u BD tpeyronbHuxka DBE cnenyer, uto ZBDE = /ZBED
(em. puc. 2). Ho, mo ycnosuwo, ZFED =/BED. 3wvauur, /FED=/BDFE. 210 03Ha4Yaer,
yro npsmeie BA u EF mapamnensHel. Ho torma ZEFD = /ZADF . Kpome TOro, 3 paBeHCTBa
AIF = AD cnenyer, uto ZADF = ZAFD . 3nauur, I'D — Ouccektpuca yrna AFE . YTBepkaeHue

JOKa3aHOo.
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8.4. OTBeT. He morna.

MpeanonoXxum, 4to cymma npousBefeHnit morna paBHATbCA 1001, Cymma ABYX uucen
(B jaHHOM cny4vae - 3TUX Mpou3BefeHUIn) 6biBaeT HEYETHOM TOMbKO KOrga OAHO M3 HUX YETHO,
a pyroe - He4yéTHo. 3HayuT, OAHO N3 NPOU3BEAEHUNI YETHO, a APYroe - HeYyéTHO.

Ecnu cymma aByx uucen pasHa 100, a ux npouseefeHne HeyéTHO, TO 06a yMcna LOSKHbI
OblTb HEYETHBLIMKU, NPU 3TOM OAHO M3 HUX JO/MDKHO AaBaTb OCTATOK 1 Npu AeneHuun Ha 4, a gpyroe
- OCTATOK 3 npw geneHuu Ha 4 . Torga ocTaTok OT AefieHns Ha 4 nx nNpoussefieHusa paBeH 1-3 = 3.

Ecnu cymma gByx umcen paBHa 100, a ux npousBefeHue YETHO, TO 06a ymcnia AOSKHbI
ObITb YETHbIMK. TOraa Ux nNpoussefeHne aaét octatok O Npu AeneHun Ha 4 .

Takmm 06pa3om, cymma [ByX NMpou3BefeHui OyaeT gaBaTb OCTaTOK 3 Npu feneHun Ha 4 .

Monyunnn npotueopeuune, Tak kak 1001 faét octatok 1 npu feneHun Ha 4.

8.5. OTBeT. 5.

W3 ycnoBusa cnegyeT, 4To B OAHON CTpOKe (CTONGLUE) C nafgbéil He MOXeT CTOATh HUKaKas
apyras gurypa.

MpefnonoXum, 4TO Ha JOCKY nocTaBunan 6 nagei. Torga OHM CTOAT B 6 CTpoKax u 6
cTtonbuax. MoaToMy HenobWUTbIX KNETOK OcCTaHeTcA BCero 4 (CTOAWMX Ha MNepecevyeHUn ABYX
NYyCTbIX CTPOK U [BYX MYCTbIX CTONOLOB). B 3TU KNeTKM HeNb3s NocTtaBuTb 6 KoHel. MoaToMy K
He 6onblie 5.

Ha puc. 3 nokasaHo, Kak MoCTaBMTb Ha AOCKY 5 nageii n 5 KOHeil Tak, UToObl OHW He 6unn

Apyr Apyra.
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Puc. 3
3ameyaHue. CyLWlecTBYIOT U gpyrue npumepbl pacCTaHOBKMU.
9 knacc

9.1. OTBeT, =0, xN=p +r.
MepBoe pelueHue. MNycTb faHHble (YHKUUM MMeloT BUA: /{x) =ax+b n y{x) =cx+cl.
Torpa ypaBHeHne npuHumaeT Bug {ax +b){cx+cl)-bcl =0, 10 ecTtb Xx{acx +aB + bc) = O. OanH
n -aé-bec 6 b ~

KOpPeHb 3TOr0 ypaBHEHUS X, = O, a BTOPON X = ----------em- , TO eCTb XN =---mm-mmm- . Ocrtanocb

é b
3aMeTUTb, YTO ecTb I, a 3TO P .
c a

BTopoe peweHne. 3anuwem Hawu GyHkuum B Buae: /{x) =a{x-p), y{x)=c{x-r).
Torpa ypasHeHue npuHumaet Bug ac{x- p){x-r)-acpr =QO 10 ecTb acx{x—p —F) =0, oTKyja un

cnegyeT OTBeT.

9.2. OTBerT. 30.

N3 ycnosua cnefyeT, 4TO MOMOBMHA, TPeTb W MNATas 4acTb OT 06LLero KosamyecTsa
NPOBEAEHHbIX WUrp - Uenble 4ymcna. NOCKONbKY HauMeHbluee obuiee KpaTHOe 3HameHaTtenewn -
yucen 2, 3, 5 - pasHo 30, TO obLlee KOMMYECTBO MPOBefAEHHbLIX Urp Toxe KpaTHO 30. MyCTb OHO
paBHo 30p. Torga Meta coirpan 15p, Kons - KOp, Baca - 6p wrp. MycTb y - KOAWYECTBO Urp,
CbIrpaHHbIX Mexay coboi [Meteli, Koneih n Bacei (370 umcno paBHo O 1, 2 uam 3), a 1 -
KOMNYeCTBO Urp,coirpaHHbiX  6e3  yuvactma  [letw, Konm n Bacum (r >2). Torga

15p+10p+6p-p +1 =30p, TO ectb p =y-r. EAWMHCTBEHHOE BO3MOXHOE MOJIOXKUTENIbHOE

3HayeHne p pasHO 1, n OHO JocTuraercd, Korga y = b,r = 2.
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3ameyaHue. YCnoBue HemnpoTMBOPEYMBO: TakKas CUTyauus AeACTBUTENIbHO MOria UMeTb

MecCTO (TO eCTb MOXHO npoBecTn 30 Urp B COOTBETCTBUM C YCNOBUEM).

9.3. Yron OAC, o6pa3oBaHHbIi KacaTeNbHOW W XOpAOW, paBeH BNucaHHoOMY yrny AB
(puc. 4). Mockonbky AO - o6uccektpuca yrna BAC, to ZABM =ZBAM. Ho pagnyc OB
nepneHaAnKynspeH KacaTenbHoi AB u, cTano ObiTb, TpeyronbHUK ABO - npsMOYrofbHbIl, a B

NPAMOYTO/IbHOM TPEeyrosibHWKe TOMbKO 4S9 MeAnaHbl BbINOMHAETCSA paBeHCTBO ZABM =ZBAM.

YTBepXKaeHne [0Ka3aHo.

Puc. 4

9.4. OTserT. 5

Tak Kak yncna A n B MMeOT 04UHAKOBYK) CYyMMY UM®MP, TO UX Pa3HOCTb Aenutcs Ha 9.
MoatoMy npubaBfeHHOE CEMMU3HAYHOE YMCNO0 M3 OfMHAKOBbIX UUGP Aenntcsa Ha 9. 3HAUYUT, OHO
COCTOMUT M3 [AeBATOK. TO ecTb MOXHO cuuTatb, 4YTo K umcny A npubasunm 100 u Bbluam 1
3TO 3HAYMT, 4TO umcno B nonydyaetcs mM3 uucna A yBeAMYEHMEM nNepBol uLudpbl Ha 1 K
YMeHbLUEHWEM nocnefHel undpbl Ha 1 (Tak kak B A HET Hyneil, a B BOCbMWU3HAa4YHO), a OCTabHble
Ungpbl He MeHsATCA. Tak Kak 4ynucno B moxeT 6biTb MOAY4YeHO M3 ymcna A nepecTaHOBKOM

HeKOTOpbIX Uup, TO nocnefgHas uudpa uucna B cosBnagaet c nepBoin uudgpoin umcna A

(1 HaobopoT). Mo3ToMy uMcno A MOXET HauMHaTbCA TONbKO Ha uudpy 5.

9.5. OTBeT. XBatuT ABYX BbICTPENOB.
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Cpenaem 2 BbiCTpena Tak, KakK nokasaHo Ha puc. 5. MpeanonoXunm, 4to Mbl He paHUIN HU
0fMH Kopabnb. Torga B o6nactu 1 kopabneit HeT. B kaxpgol n3 obnacteii 2 n 3 cTouT He 60onee 1

Kopabns. 3HauuT, B 06/1acT 4 CTOMUT NO KpaiHel mepe 6 Kopabnei.

Puc. 5

O6nactb 4 aBnseTcs KBagpatom 5x5. Torfga B 3aToil 06nacTu Kopabnun, pacrnonoXeHHble
rOPM30HTaNIbHO, HE MOTYT fieXXaTb B COCEAHUX CTPOKax, a Kopabsv, pacnonioXXeHHble BepTUKabHO,
He MOryT pacnofnaraTtbCs B COCeAHWX cTon6buax. [loaTomy B 3TOl 06nacTM Haxoautcs 3
«BEPTUKANbHbIX» N 3 «FOPU30HTaNbHbIX» KOpabns, npuyem OAWH M3 HUX NEXMWT B LEHTPabHOWN
CTPOKe, a [Apyroi - B LEHTpanbHOM cTonbue o6nactu. Ho Torga oba aTux Kopabns cogepxkat
LeHTpanbHY0 KNeTKy obnactu. MpoTusopeyne. 3Ha4nT, No KpariHel Mepe oAMH Kopab/ib paHeH.

MoKaxeMm, 4TO ec/iv cAenaH TONbKO OAWH BbICTPEN, TO MOXHO He paHUTb HU Of4WH KOopabnb.
MycTb BbICTPeN 6bIN cAenaH B KaKyt-TO CTPOKY. 3aMeTUM, YTO B O4HOM CTPOKE MOXHO pasMecTuUTb
ABa Kopabna. Torga ecnv BbICTPeN cfenaH B CTPOKY C HEYETHbIM HOMEPOM, MO ABa Kopabnsa mornm
CTOATbL B CTPOKax C HoMepamu 2, 4, 6 n 8. Ec/in e BbICTpen caenaH B CTPOKY C YETHLIM HOMEPOM,

no ABa Kopabng Mornm CToATb B CTPOKax ¢ Homepamu 1, 3, 5un 7.

3ameuaHune. MOXXHO MoKasaTb, UTO B 06/1aCTU 4 HeNb3sA paccTaBMTb gaxe 5 Kopabnei.

10 kKnacc

10.1. MepBoe peweHne. Mo ycnoeumw J1-b>0. TMycte E(X) =/(x) +K(x+a?
Bbluncimm gUCKpUMMHAHT HOBOTO TpéxuneHa E(X). meewm:
P(x) = xM+2ax+ b+ kK(x+aY = (K+\)x™ +2a(K +\)X + (b + KcK).

3HauunT,
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ADMN=a\k +\ f - (k+\)(b+kald =(k+1)(@" - b),

4YTO AOKa3blBaeT YTBepXAeHne 3a4a4un, Nockonbky A+l > O.
BTopoe peweHne. T[lepenuniuemM WCXOAHbIA TpéxuneH B Buge (X+aY+{b—an).
Ero 3HayeHue B BepwunHe paBHO b—a™ < O. HoOBbIN TPEXUNEH ecTb
F(x) = (k+1)(x+aY + (b-a™"),
NpUYéM ero CTaplnin KoapuumneHT NonoXxuTeneH. Tak Kak TpéxuneH F B Touke X = —a

NMPUHNMAET OTpuULaTelbHOE 3Ha4YeEHNE n , TO OH NMEET fiBa KOPHA.

10.2. Myctb P - Touka, fexalwlas Ha Npojo/mHKeHUM oTpeska AB 3a Touky B (puc. ¢
Torga yTBepXaeHne 3afayn paBHOCUIbHO ToOMy, y4TOo yron PBC paseH BnucaHHomy yrny CKB.
Ho yrnel CKB u BKB dBnstotcs cmexHbiMu, noatomy ACKB =180°- ABKB. C pgpyroii
CTOPOHbI, YeTblpexyronbHnk BKBA - BnucaHHblil, nostomy /P KB=180°- ABAB . HakoHel,

13 napannensHocTn ctopoH AB un BC Tpaneuun cnegyet, uto ACBP = /1 AB. YTBepx/ieHue

[0Ka3aHo.

10.3. OT1BeT. XBaTUT YETbIPEX BbLICTPE/IOB.
Cpoenaem 4 BbIiCTpena TakK, Kak MokasaHo Ha puc. 7. Torga BWUAHO, 4TO Kopabsb

rapaHTUpPoOBaHHO GyfeT paHeH. lMokaXeM, 4YTO €cnu CAenaHo TONbKO 3 BbICTPena, TO MOXHO

HE paHUTb Kopabnb. lycTb, Hanpumep, BAONb CTPOKM CAenaHo He 6onee OAHOrO BbICTPena.
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Torpga B nto6om cTon6UE, B KOTOPbIA He CAenaHo BbICTpena, NPOCTPenieHo He 60nee O4HON KNeTKu,

1 NO3TOMY B 3TOM CTONOLLE MOXET CTOATb KOpab/ib, KOTOPbIA He ByAeT paHeH.

Puc. 7

10.4. OTBeT. HeBepHo.

3ameTM, 4TO npousBefieHNe TPEX NocnefoBaTe/IbHbIX HaTypasibHbIX ynucen »(» +1)(»+ 2)
penntcs Ha 3. Pa3bepém HeCKO/IbKO C/y4aes.

Ecnn T wumeet octaTok Ounnu 2 npu geneHnn Ha 3, 1o T{T +\) genntca Ha 3. 3HauuT,
yncno n{n+1X»+2)- 7{T +1) genutcsa Ha 3.

Ecnn T umeet octatok 1 npu fgeneHumn Ha 3, To T{T +\) MMeeT OCTaTOK 2 Npu AeneHuu
Ha 3. 3HauuT, yncno n{n+\){n +2)-T{T +\) MmeeT ocTatoK 1npu geneHmuun Ha 3.

910 o03Havaet, 4to uymcno n{n+\){n+2)-Tt{T +\) He MOXeT WMMEeTb OCTaTOK 2 npu

aeneHnn Ha 3. To ecTb, Hanpumep, yncno 1004 B TpebyeMom BuAe NPeAcTaBUTh HE yaacTCs.

10.5. OT1BeT. Henbss.

MpegnonoXxum, 4To Tabnuuy ypanocb 3anonHWUTL TpebyemMbiM 06pa3oM. PaccmoTpum
B Ka&XX[JON CTpPOKe TpW 4yucna: ABa MHOXMUTeNs u ux npomssefeHve. OTMETUM B KaXK4ON CTpOKe
HaUMEHbLUWIA MHOXMUTENb. TakK Kak CTPOK M, TO BCEr0 HaMMEHbLIMX MHOXUTeNnein n. A Tak Kak
OHW pasfIMyHbl, TO CPeaM HMX HaWgETCs TaKoil, KOTOPbIA He MeHblle n. Ho Torga B CTPOKE,

roe HaxoguTcs 3TOT MHOXMTeNb, BTOPOM MHOXWUTeNb O6yaeT He MeHblwe n+1. [MoaTomy

nx npousseaeHne He meHble n{n+\) > r/ .MpoTnuBopeuue.
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11 xiace

11.1. OTBer. —1 nnu 1.
IlepBoe pemenune. IlepeMHOXHMB NaHHBIE PABEHCTBA M YMHOXHB INPOM3BENEHHE HA 4,
nojydaeM sin2xsin2y=1. Orcioga sin2x=sin2y=1 wm sin2x=sin2y=-1 (oba ciyuas

T 3z T
BO3MOXKHBI, TOCTaTOYHO B3SITb X =} = " U X = e y= 1 ). B obonx cinygasx cos2x=0.

Torma cos2x—sin2y=—1 unn cos2x—sin2y=1.

Bropoe pemenne. M3 ycnoBus wumeeM sin(x+ y)=sinxcosy+sinycosx=1 wu

2

aHanornyHo, sin(x—y)=0. Torma x+y= % +27m n x—y=nl npu uensix k u . Ho Torma

2x=(x+y)+(x—y)=%+7z‘(2k+€), oTkyga cos2x=0, a 2y=(x+y)—(x—y)=%+7z‘(2k—£),

otkyzna sin2y=+1. 3naunt, cos2x—sin2y=7F1. Te ke mpuMepsl MOKA3bIBAIOT, YTO 00a OTBETA

BO3MOXKHBI.

11.2. C10:X1B HEpPABEHCTBA X > uy> , IOJIy4aeM, 4To X+ y >

X—y x—y x-y
U3 ycnoBust x>y chenyer, YTO 3HAMEHATeNb IpoOel IMOJIOKUTENEH, MO3TOMY Ha HEro

MOXXHO YMHOXUTb 0€3 W3MEHEHMs 3HaKa HEpaBeHCTBAa. lorma mosy4daeMm: (x+y)(x—y)>4,

TO ecTh X~ — y” > 4. YTBep:K/IeHNe JOKA3aHO.

2
3ameuanme. Uncio 4 Henb3st 3aMEHUTH Ha OoJbinee, MOCKobKy mpu 0<g <1, x=—+2¢
g

2
U y=—+§& uMeeM
g

2 2 2
X>y=—+g>—= s
& & x-y

HO IIPH 3TOM
2 2 4 2
X" =y =(x—y)(x+y)=8[—+3gJ=4+38 ,
g

YTO MOKET OBbITb CKOJIb YIroaHoO Onu3kuM K 4 npu JOCTATOYHO MAJIbIX & .

11.3. Ilycte O — LeHTp OKPY’KHOCTH, ONHCAHHOI OK0JIO ocHOBaHUA A A, ... A, mupamuabl

SA4A,...A , Toukn M M, ,...,M — cOOTBETCTBEHHO cepenuHbl OOKOBBIX pedep SA,S54,,...,54,
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nupamugsl 8AL...A,™ (cMm. puc. 8). Kak M3BECTHO, BCE TOYKU N nexaT B OfHOi

MJ0CKOCTH (STa NJIOCKOCTb napannenbHa OCHOBaHWIKO W paBHOYAaneHa OT OCHOBaHWA WU BEPLUNHDI

nupammabl). O603HaUMM eé yepes a .

Myctb Q - Touka nepecedveHma nyya 80 c naockocTbo a . Torga , K=\,...,n -
CpefHVe NUHUKN TpeyronbHukos 80 A 1 nmotomy npu Bcex K =\,...,n nmeem: OM™ = rge K -
paguyc OKPY>XHOCTW, OMNUCAHHOW OKOM0 OCHOBaHWA nupamuabl. 3HaunT, Q -  TOUKa,

paBHOyfanéHHasa OT BepwWWH MHoOroyrofbHuka M ¢ 47~ ...M TO eCTb SAB/SAETCA LEHTPOM
OKPY>XHOCTMW, OMWCAHHOW OKOMO MHoroyronsHuka Md4/”...KL. Mycte OH - nepneHankynsp,

npoBeféHHbI M3 ToukM O K naockocTu a . Toraa u3 paBeHCTBA NPSAMOYTO/ibHbIX TPEYro/bHUKOB

W@, k=1,...,n (OHW paBHbl, NOCKONbKY KaTteT OH y HuUX 06Wuin, a runoteHyssl OM. paBHbI
no YCNOBMWIO), cnefyeT, 4yTo M Toyka H - LEHTP OMMCAHHON OKPYXHOCTU MHOrOYronbHMKa
M /AT eee  «3HaunT, TOUKM Q >KH coBnagatloT. 3T0 03HayvaeT, 4to 80 - BbICOTA NMUPaMUAbI.
Ho Torga v3 paBeHCTBA MPSAMOYTO/ibHbIX TpeyrofbHnkoB 80AY, K =\,...,n , cneayeT pPaBeHCTBO

60KOBbIX CTOPOH NUpamMuApbl.

11.4. OTBeT. HeBepHo.
3ameTum,  4TO  Npou3BefleHMe  MATU  MOCMefoBaTeflbHbIX  HaTypanbHbIX  YMCEN

n{n+\){n +2){n+ 3){n+ A) genntcsa Ha 5.Pa36epémM HECKO/IbKO CNy4aeB.
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Ecnmu m umeer ocratok 0, 3 unu 4 npu nenenun Ha S, To m(m+1)(m+2) nenurcsi Ha S.

Ecnmu m wumeer ocratok | mpu nenenun Ha S5, To m(m+1)(m+2) umeer ocratok 1 mpu
NICJICHUU Ha 5.

Ecnmu m wmeer ocratok 2 mpu neneHud Ha S, To m(m+1)(m+2) umeer octaTtok 4 mpu
NICJICHUU Ha 5.

3naunr, yucno n(n+1)n+2)n+3)n+4)—m(m+1)(m+2) MOXKET UMETb NPU IEIECHUH

Ha 5 tonbko octatku O, 1, 4. To ectb, Hanpumep, ynciao 1002 B TpeOyemMoM BUE MPENCTaBUTH

HE yJIacTCs.

11.5. OTBer. Henb3s1.

[Ipenmonoxum, 4uro TabiuIly YOanoCh 3amojgHUTH TpeOyembiM obOpa3om. Paccmorpum
B KaXXOH CTPOKE TPH 4HUCNA: ABAa MHOXWUTENS U UX NpousBeaeHue. OTMETUM B KaKAOW CTpOKe
HauMEHbIIUH MHOXHUTENb. 3aMETUM, YTO MHOXXUTEIb HE MOXKET pPaBHATbCA 1, Tak Kak B 3TOM
cilyyae B CTPOKE OKa3ajduCh Obl OJMHAKOBBIE YHCHA. Tak Kak CTPOK 7, TO BCErO HAMMEHBLIMX
MHOXUTeNeNH 7. A Tak KaKk OHU Pas3jIM4HblL, TO CPEeAU HUX HAaWAETCs TaKOW, KOTOPBIM HE MEHbIle
n+1. Ho Torna B cTpoKe, r7ie HAXOAUTCS 3TOT MHOXKHUTEIb, BTOPOH MHOXKUTENb OyAeT He MEHbLIIE
n+2 . 1103TOMy UX NpoU3BEeCHNE HE MEHbLIIE

(n+1)(n+2)=n"+3n+2>n" +3n=n(n+3).

IIpotusopeune.
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Aeaxanoe H.X., Iloonunckuii O.K., Pyoanoe H.C. Marematuka. Becepoccuiickue ouMImuaasl.
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Anopeeea A.H. ,bapabanoe A. 1., Yepnsscxuii H.5l. CapaToBCcKHe MaTeMaTHYeCKUe

omummuaznbl. 1950/51-1994/95. (2-e. ucnpasnenHoe u gononHeHHoe). — M.: MITHMO, 2013.
babuncraa U.JI 3anaun marematudeckux onummuan. M.: Hayka, 1975.

bnunxos A.JI., I'opckas E.C., I'yposuy B.M. (cocm.). MockoBCkHue MaTeMaTHYeCKue peratbl. HacThb
1. 1998-2006 — M.: MIITHMO, 2014.

bnunxos A.J[. (cocm.). MockoBckue MareMatudeckue peratol. Yacts 2. 2006— 2013 — M.
MIIHMO, 2014.

lenxun C.A., Hmenoéepe U.B., @omun /[.B. JIeHUHrpaackue MateMaTndeckue Kpykku. — Kupos:
Aca, 1994.

T'opoaues H.B. COOpHUK ONMMITHATHBIX 33124 IO MaTeMaTHKe (3-€ W31, CTepeOoTHIL.). — M..;

MILIHMO, 2013.

Topoun P.K. 3T0 NOJKEH 3HATh KaXKIIbIH MATIIKOJIBLHUK (6-€ U3IaHue, CTePEOTUITHOE). — M.

MILIHMO, 2011.
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Kanenv-benoe A. /., Kosanvoxcu A.K. Kak pemarot HecTaHIapTHBIE 3a1a4U (8-€, CTEPEOTUITHOE). —

M., MITHMO, 2014.
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