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Koaudukarop
3JIEMEHTOB COJAEPKAHUS IK3aMEHALNMOHHOMH PaGoThl M TPeOOBAHUI K YPOBHIO
NMOATOTOBKHU BBINIYCKHUKOB /JIsl IpoBeienns B 2011 roay rocyaapcrBeHHoit
(utoroBoii) arrecranuu (B HoBoii popme) no MATEMATUKE
00y4aIOUIUXCH, OCBOMBIINX OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOrPaMMBbI
OCHOBHOT0 00111€r0 00pa3oBaHuUsl

1. DieMeHTBI  cojep:KaHWs, TNpoBepseMble HAa  TrOCYIapCTBEHHO
(uToroBoii) arrecranuu BbINYCKHUKOB IX KiaccoB 00meodpa3o-
BaTeJbHBIX YUPe:KIeHUI 0 MaTeMaTHKe
Koaudukarop 51eMEHTOB coaep)KaHUs SK3aMEHALMOHHOW paboThl IO
MaTeMaThKe COCTaBlieH Ha oOcHOBe OO0s3aTEIBHOTO MHUHHMYyMa COIEpPIKAHUS
OCHOBHBIX 00pa3oBaTeNbHBIX TporpamMM U TpeOoBaHUN K YPOBHIO MOITOTOBKH
BBITYCKHUKOB ~ OCHOBHOM mikonbl (IIpukaz Muno6OpasoBanus PO  «O6
YTBEP)KIACHUHN  (enepanbHOro KOMIOHEeHTa ['ocyaapcTBEHHBIX CTaHIapTOB
HayaJbHOTO OOIIero, OCHOBHOTO 0O0Imero u cpeaHero (TMOJHOrO) 0oO0IIero
obpazoBanus ot 05.03.2004 r. Ne 1089).

B nepBoM cronbue Tabauibl yKa3aHbl KOJbl pa3feioB U TeM. Bo BTopom
CTONOLIE YKa3aH KOJ COJACpKaHWs pasjena (TeMbl), JAJsi KOTOPOTO CO3JaKTCs
MPOBEPOYHEIE 3aJaHUS.

Kon Kon DJIeMEHTBI CO/Iep KaHMusl, MPOBepsieMble 3aIaHUSIMU
pa3- KOHTPOJIH- IK3aMeHAMOHHOH PadoThI
aeJia pyemoro
JIEMEHTA
1 Apudmeruka
1.1 Hamypanvuvie uucna
1.1.1 JecsaTiuHasi cucreMa cuuciieHus. PuMckas Hymepanusi.
1.1.2 Apudmernyeckue ACHCTBUS HAJl HATYpPAJIbHBIMUA YHCIIAMHU.
CBolicTBa apU(PMETHYECKUX JACHCTBUH.
1.1.3 CreneHb C HaTypajJbHBIM IIOKa3aTelleM, BBIYUCIICHUE
3HAYCHUI BBIPAKEHHH, COICPIKAIINX CTSIICHH.
1.1.4 JenuMocTh HaTypalibHBIX unceln. [Ipu3Haku nenuMocTu Ha
2,3,5,9, 10.
1.1.5 ITpocteie u cocTaBHble uncna. PasnokeHue HaTypaabHOIO
9HCIIa Ha MPOCThIE MHOKUTEIH.
1.1.6 HauGonpmmii oOmuii nemuTenh W HauMeHbIIee oOIee
KpaTHoe.
1.1.7 JleaeHue ¢ oCTaTKOM.
1.2 Jlpobu
1.2.1 OOBIKHOBEHHBIC IPOOH.
1.2.2 OcHoBHoOe cBoicTBO Apodu. CokparieHue apooei.
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1.2.3 Apudmernueckue 1eiHCTBHS ¢ OOBIKHOBEHHBIMHU JPOOSMHU.
1.24 CpaBHeHHe 1po0ei.
1.2.5 Haxoxnenue yactu (apoOu) yuciia M 4ucia MO €ro 4acTu
(apobm).
1.2.6 Hecsatnunsle qpodu.
1.2.7 CpaBHeHHE AECATUYHBIX Apobei.
1.2.8 Apudmernueckue IeHCTBHS C AECITUYHBIME JPOOSIMH.
1.2.9 IpencraBieHne necATHYHON OpoOH B BHAE OOBIKHOBEHHON
1 OOBIKHOBEHHOM JAPOOH B BUJIE ICCITUYIHOM.
1.3 Payuonanvusie wucia
1.3.1 IlonoxkuUTENbHBIE U OTPULATENBHBIC YUCIIA, HYTIb.
1.3.2 MotyJib 4ncIa, TeOMETPHUUECKUN CMBICI MOJTYJISI.
1.3.3 CpaBHeHHE paIlIOHATIBHBIX YHCEI.
1.3.4 Apupmerniyeckue JIEHCTBUS € TOJIOKHUTENGHBIMH U
oTpuIaTeTbHBIMUA 4nciamMu. CBoWcTBa apHPMETHUSCKHX
JICHCTBUH.
1.3.5 CreneHb ¢ 1eNbIM IT0Ka3aTeNIeM.
1.3.6 YucnoBble BBIPAXKECHUS, MOPSNOK JEHCTBUH B  HUX,
UCIIOJIb30BaHUE CKOOOK.
1.4 Heticmeumenvhubie uucna
1.4.1 KBanpartHsriit KOpEHb u3 4yHcia. Haxoxnenue
OpUOMIDKEHHOTO  3HAUYeHMsT  KOpHA  C  [IOMOLIbIO
KaJbKYJATOPA.
1.4.2 Kopens TpeTbell cTeneHu.
1.4.3 [Monstue 00 wuppaunoHaTBbHOM uwMcie. JlecaTHYHbIE
OpUOIIDKEHNS UPPALOHATIBHBIX YUCE.
1.44 JleficTBUTEeNbHBIE YHCTIa KAaK OCCKOHEYHBIC [ECATUIHBIC
Jpo0ou.
1.4.5 CpaBHeHHE ICHCTBUTENBHBIX YUCETL.
1.5 Texcmosvle 3a0ayu
1.5.1 PeireHrie TEKCTOBBIX 3a/1a4 apU(METUUCCKUMH TIPUEMaMH.
1.6 Hsmepenus, npudaudxcenus, npoyeHmul
1.6.1 Exuanubl n3MepeHus ANMHBL, TUTOMIAIH, 00beMa, MacChl,
BpPEMEHH, CKOPOCTH. Pa3Mepsl 0OBEKTOB M JTHTEILHOCTH
MIPOLIECCOB B OKPY>KAIOIIEM MUPE.
1.6.2 IIpencraBienne 3aBUCMMOCTH MEXAy BEIWYMHAMHU B BHJE
dhopmyi.
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1.6.3 IIponientsl. Haxoxpenwe mpomeHTa OT BENUYUHBI H
BEJIMYHHEI 110 €€ MPOLCHTY.
1.6.4 OTHolIeHHE, BBIPAKEHUE OTHOIICHHUS B IIPOLICHTAX.
1.6.5 ITponopuusi. OCHOBHOE CBOWCTBO MPOIOPIIUH.
1.6.6 IIponopuyonansHass ®W  OOpaTHO — IPONOPIIHOHANBHAS
3aBUCHMOCTH.
1.6.7 OKpyTIJIeHHEe HATypaIbHBIX YHCEN U ACCATHYHBIX APOOEH.
1.6.8 ITpukuaka U OLlEHKa pe3yJIbTaTOB BBIYUCIECHUI.
1.6.9 3anuce NPUOIMKEHHBIX 3HAYCHHWH B BHAC X = a * A,
nepexo.l K 3aluCH B BUJIE IBOMHOIO HEPABEHCTBA.
1.6.10 3anuch YKcell B CTaHIapTHOM BUJE.
2 Auaredpa
2.1 Aneebpauyeckue svipasicenus
2.1.1 ByxBenHsle BeIpaxkeHHs. UnCIIOBOE 3Ha4YECHHE OyKBEHHOTO
BEIpaXKeHHs.  JlomycTHMBbIe  3HA4YCHUS  IIEPEMEHHBIX,
BXOASILIMX B IreOpanuecKie BRIPaXKeHHUSI.
2.1.2 TloncranoBka BEIpa)KEHUH BMECTO EPEMEHHBIX
2.13 PaBeHcTBO OyKBEHHBIX BBIPKCHHH. Toxnaectso,
JI0Ka3aTeNIbCTBO TOXKAECTB.
2.14 [IpeoOpaszoBanus anredpanyeckux BEIPRKEHHH.
2.1.5 CsoiicTBa CTeIeHEH c IICJIBIM MOKa3aTeNeM,
npeo0pa3oBaHue BBIPAKEHHUM, COAEpXKAIUX CTEHEHU C
LEJIBIM TTOKa3aTeNIeM.
2.1.6 Mmuorounensl. MHOrowieHsl ¢ OJIHOW IEPEeMEHHOH.
Crenens MHOTOWIeHa. KopeHb MHOTOUIICHA.
2.1.7 CnoxxeHue, BBIYMTAHHE M YMHOXXEHHE MHOTOWIECHOB,
(OpMyTIBI COKpAIIEHHOTO YMHOXCEHHS: KBaApaT CyMMBI U
KBaJIPaT Pa3HOCTH, (GopMyJia pa3sHOCTH KBAIPATOB.
2.1.8 PaznoxeHue MHOTOYJICHA HA MHOXKUTEIIH.
2.1.9 Ksagpatubeiii Tpexunen. Teopema Buera. Pasnoxenue
KBAIPATHOTO TPEXWICHA HA JIMHEHHBIC MHOXKHTEIHL.
2.1.10 Anrebpanyeckue qpodu. CokparnieHue apooei.
2.1.11 JeiicTBus ¢ areOpanyecKuMH IPOOSIMH.
2.1.12 ParronasbHBIC BBIPAXKCHUS H UX TPEOOpa30BaHMUsL.
2.1.13 CBolCTBa KBaJpaTHBIX KOpPHEHM M WX TNPUMCHCHHE B
BBIYHCIICHUSX.
2.2 Vpasnenus u nepasencmea
2.2.1 YpaBHeHue ¢ ogHo# nepemenHoil. KopeHb ypaBHeHHS.
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2.4.5 T'unepbomna.

2.4.6 KBanpatnunass QyHKOMs, ee cBoiicTBa; mapaboyia, OCh
CUMMETpUH 11apaboJibl, KOOPAUHATHI BEPLIMHEI NapaboJIbL.

2.4.7 I'paduku  (QyHKIMI: KOpPeHb  KBaJpaTHBIM, KOpPEHb
KyOWYeCKHi, MOAYJIb.

2.4.8 Hcnons3oBanne TpadukoB  (QYHKIMA Ui pEUICHUS
YpaBHEHUH U CHCTEM.

2.49 IIpumepsr Tpaduyecknx 3aBUCHMOCTEH, OTPayKArOIIUX
peanbHble IPOLIECCHI.

2.5 Koopounamui

2.5.1 H300pakeHue 4ncen TOUKaMH KOOPIHHATHON IPSIMOH.

252 I'eomeTpuuecKuil CMbICII MOYJISL UUCIIA.

2.5.3 UwrcnoBble MPOMEXYTKH: HHTEPBaJ, OTPE30K, JIyY.

254 JlexapToBbl KOOpAMHATBI Ha IIOCKOCTH; KOOPAMHATHI
touku. Koopaunatel cepeawHbl  oTpeska. Dopmyna
PacCTOSIHUSI MEXKITY IBYMs TOYKAMH IIOCKOCTH.

2.5.5 VYpaBHeHHE TpPSMOH, YIIIOBOH KO(QGUIMEHT MPsIMOii,
YCIIOBHE MAPAIIEIbHOCTH MPSMBIX.

2.5.6 YpaBHEHHE OKPY>KHOCTH C LIEHTPOM B Hayajie KOOPIMHAT.

2.5.7 I'paduyeckass  uHTEpmpeTamms  peLIeHUs CUCTEMBI
YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMHU.

3 I'eomeTpus
3.1 Hauanvnvie nonsamus u meopemvl 2eomempuu

3.1.1 I'eomerpuueckue ¢urypsl u Tema. Toduka, mpsMas |
IJIOCKOCTb.

3.1.2 PaBeHCTBO B reoMeTpHH.

3.13 [ToHsiTHE O TEOMETPHUECKOM MECTE TOYEK.

3.14 Paccrosinue. OTpe3ok, jyu. Jlomanas.

3.1.5 VYroa. [Ipsamoii yron. OcTpble U Tynble YIIIBL.

3.1.6 BepTukanbHble U CMEKHBIE YIIIbL.

3.1.7 buccekTpuca yria u ee CBOHCTBa.

3.1.8 [TapannensHbie u TepeceKamuecs TIpsSIMBIE.
[lepnieHqUKyIAPHOCTH TIPSIMBIX. Teopemsl o

MapajuleIbHOCTH M MEPHEeHIUKYJISPHOCTH  IPSMBIX.
CBOICTBO CEpPEeIUHHOIO MEPHEeHIMKYNApa K OTPE3KY.
[lepneHUKYJISp U HAKJIOHHASL K IIPSIMOM.

222 JluneiiHnoe ypaBHeHue.

223 KBanparHoe ypaBHeHHe: (opMyna KOpHEH KBaapaTHOTO
YpaBHEHHUSL.

2.2.4 Pelienre painoHaIbHBIX YpaBHEHUIA.

225 ITpumeps! pelieHUs ypaBHEHUN BBICHINX CTEIIEHEH; METOABL
3aMCHBI IIEPEMEHHOM, pa3JIoKEHHs Ha MHOXHTEIIH.

2.2.6 YpaBHeHUE C IByMs NEPEMEHHBIMU; PEIICHUE YPAaBHEHHUS C
JIByMsI TIEPEMEHHBIMH.

2.2.7 Cucrema ypaBHEHUI; pelIeHUE CUCTEMBI.

2.2.8 Cucrema JABYX JIMHEHHBIX  YpaBHEHMH C  JBYyMs
HEePEMCHHBIMH; PEIICHHE TTOJICTAaHOBKOH U anreOpandecKuM
CIIOXKEHHEM.

2.2.9 YpaBHEHHE C HECKOJIBKMH TIEPEMEHHBIMH.

2.2.10 IIpumeps! periennst HeMMHEWHBIX CUCTEM.

2.2.11 HepaBeHcTBO ¢ o/1HOM nepeMeHHOU. PenieHie HepaBeHCTB.

2.2.12 JluHeiiHbIe HepaBEeHCTBA C OJHOW IEPEMEHHOM M HX
CHCTEMBI.

2.2.13 KBanpatHbie HEpaBEeHCTBA C OJIHOM MEPEMEHHOH.

2.2.14 UwcoBble HEPAaBEHCTBA M UX CBOMCTBA.

2.2.15 Ilepexox oT cioBecHOH (OPMYIUPOBKH COOTHOILECHHUN
MEXIY BETHYNHAMH K alreOpanveckoi.

2.2.16 Penienne TeKCTOBBIX 33124 JIre€0OpanyecKUM CIIOCOO0M.

2.3 Yucnosvle nocredosamenbHOCHU

2.3.1 [ToHsiTHe NOCIEe0BATEIBHOCTH.

2.3.2 Apudmernyeckass M = TEOMETpUYECKas  MPOTPECCHH.
Dopmysl o0rmero wieHa  apudmMeTHyecKoit u
reOMETPUYECKON MPOTrpecCUil U CyMMBI 7 IIEPBBIX YIECHOB
ApU(PMETHIECKOI U TeOMETPHYECKON IIPOTPECcCHil.

233 CnoXHbIe IPOLIEHTBHL.

2.4 Yucnosvle pynxyuu

24.1 Oyuknusa.  CrnocoOsl  3amanus  GyHkmmid.  O6nacTh
onpezesieHus U 001acTh 3HAaYCHUH QYHKIINU.

242 I'padux dysKnnm, Bo3pacranue, yosBaHNe QYHKIUN, HyIIH
(yHKIMHM, COXpaHEHHe 3HaKa Ha IPOMEXYTKe, HanOobIee
Y HauMeHBIIee 3HaYeHus. UteHne rpagukoB GyHKIMIL.

243 OyHKIMM, ONHUCHIBAIOLIMNE MPAMYIO W OOpaTHYIO
HPONOPIHOHANEHYIO 3aBUCHMOCTH, UX TPa(UKH.

2.4.4 Jluneiinas ~ QyHKimMs, ee  cBoiicTBa u  Tpaduk,

TEOMETPHYECKUI CMBICT K03 PHUIIMEHTOB.
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3.1.9 Harmsiaaele mpencTaBieHusT O MPOCTPAHCTBEHHBIX TeENax:
kyOe, mapajenenunese, npusMe, nupamuae, mape, chepe,
KoHyce, wmwuHApe. Ilpumepst cedennmit.  IIpumepst
pa3BEpTOK.

3.2 Tpeyeonvrux

321 [IpssMOyronbHEIE,  OCTPOYTOJIBHBIE W TYIOYTOJNBHBIC
TPEyrOJIbHUKH.

322 Brpicora, MemmaHa, OuccekTpuca, CpemHss  JHUHUS
TPEYyTOJIFHHKA.

323 PaBHOOenpeHHBIE W PaBHOCTOPOHHHE  TPEYTOJIbHUKH;
CBOICTBA U IPU3HAKH PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

324 [Ipu3sHaku paBeHCTBA TPEYTOIBHHUKOB.

3.2.5 HepaBeHCTBO TpeyroybHUKA.

3.2.6 CyMMa yriioB TpeyroibHHKA.

3.2.7 BHe1Hue yribl TpeyroiabHUKa

3.2.8 3aBUCUMOCTb MEXJYy BEJIMYMHAMH CTOPOH M  YIJIOB
TPEyrOJIbHHKA.

329 Teopema Paneca.

3.2.10 IMogobue  TPEyroJbHUKOB;  KOI(QQHUIUEHT  MOIOOUS.
IMpu3sHaky Mog00us TPEYrOIbHUKOB.

3.2.11 Teopema [Tudaropa.

3.2.12 ITpr3Haky paBeHCTBa NPSIMOYTOJbHBIX TPEYTOJIbHUKOB.

3.2.13 CuHyC, KOCHUHYC, TaHT€HC, KOTAHT€HC OCTpPOro yria
IPAMOYTOJIBHOIO TpeyroibHuka U yriao or 0° go 180°;
NpUBEJCHIE K OCTPOMY yIily. PeleHne HpsSMOYTOJBHBIX
TPEYrOJIbHUKOB.

3.2.14 OCHOBHOE TPUIOHOMETPUUYECKOE TOXAECTBO. DopMysl,
CBSI3BIBAIOIINE CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC OJTHOTO
U TOro e yria. TeopeMa KOCHUHYCOB M TEOpEMa CUHYCOB;
OpUMEpbl WX TPUMEHEHUS AT BBIUHCICHHUS DIIEMEHTOB
TPEyTOJIFHHKA.

3.2.15 3aMeyaTeNnbHble TOUKH TPEYrONbHUKA: TOYKU NEPECeUeHHUs
CepeIMHHBIX NEePHEeHANKYISIPOB, OUCCEKTPHUC, MEIUAH.
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33 Yemvipexy2oapHuk
3.3.1 [Tapayuienorpamm, ero CBOMCTBA U MPU3HAKH.
332 [IpsaMOyTOIBHHK, KBAAPAT, pOMO, MX CBOMCTBA M IPU3HAKH.
333 Tpameuusi, cpeaHsss JTUHHUS Tpaneluy;, paBHOOEIPEHHAsS
Tpamnenus.
3.4 Mnozoyzonvhuxu
34.1 BrInyKilble MHOTOYTOJIBHUKH.
342 CyMMa yI0B BBITYKJIOIO MHOTOYTOJIbHUKA.
343 BrnucanHble 1 OnMCaHHBIE MHOTOYTOJIBHUKH.
344 [IpaBriIbHBIE MHOTOYTOJIbHUKH.
3.5 OKpysrcHOCIb U Kpy2
3.5.1 Hentp, paguyc, nuamerp. Jyra, xopaa. CeKTop, CErMEHT.
352 HentpanbHbli, BOMCAHHBIA YIroJ; BEJMYMHA BIHCAHHOIO
yria.
3.53 B3anmHOe pacnosioxeHue NpsMoil 1 OKPYKHOCTH.
354 KacarenbHass u cekymas K OKPYXHOCTU; PaBEHCTBO
KacaTeJbHbIX, IPOBEACHHBIX U3 OJHOH TOYKH.
3.55 OKpy>KHOCTb, BIIUCAaHHAs B TPEYTOJBHHUK, M OKPY>KHOCTb,
OINMCAaHHAs OKOJIO TPEYTOJIbHHKA.
3.5.6 BromcaHHBle W ONHCaHHBIE OKPY)KHOCTH IIPaBHIIEHOTO
MHOTOYT'OJIbHHUKA.
3.6 Hsmepenue ceomempuueckux genuiun
3.6.1 Jnuna OTpE3Ka. Jnuna JIOMaHOH, MIEPUMETD
MHOT'OYTOJEHHKA.
3.6.2 Paccrosnue or Toukum no0 mpsiMoil. PaccrosHume wmexmy
napajuIeIbHBIMU PSMBIMU.
3.6.3 JlnvHa OKpY)KHOCTH, YMCJIO TT; JUIMHA AYTH.
3.6.4 Benmuunna yrna. ['pamycHas mepa yria, COOTBETCTBHE
ME/Ty BEITMYHHON yTIa U JUIMHOH IyTH OKPYXKHOCTH.
3.6.5 [MonsiTve o miomany mwiockux ¢uryp. PaBHococTaBiieHHbIC
U PaBHOBEIIUKHE (PUTYPHIL.
3.6.6 [Tnomane npsimoyroneHuka. I[lnomans mapasnienorpamma,
TpPEeyroJibHAKAa W  Tpamenun (OCHOBHBIE  (HDOPMYIIED).
DopMyIEl, BBIpaKaONMe IUIONIAAh TPEYTOJbHMKA dYepes
JIB€ CTOPOHBI M YTOJl MEXy HUMHU.
3.6.7 [Tomramp Kpyra M IUIOMIaab CEKTOpa.
3.6.8 CBsi3b MEXIY TUIOMIASIMA TIOZOOHBIX QUTYD.
3.6.9 O6bem Tema. @opmynbl  o0beMa  TPSIMOYTOJIBHOTO
napajenenynesna, Kyoa, mapa, IUInHApa U KOHyca.
3.7 Bexmopul
3.7.1 Bekrop. [nuua (Momynb) BekTopa. KoopauHaThl BEKTOpA.

PaBeHCTBO BEKTOPOB.

© 2011 denepanbHas ciyx0a 110 Ham3opy B cdepe oOpazoanus u Hayku Poccuiickoit ®eneparmn




Maremaruka. 9 kiacc

3.7.2 Onepauuu HaJx BEKTOpaMHU: YMHOXKEHHE Ha YHCIIO,
CJIIOXKEHHE, Pa3lIoKEHUE, CKaJSIPHOE INpPOU3BENEHHUE. YToi
MEXJ1y BEKTOPaMH.
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Kon
pas-
neJia

Kon
KOHTPO-
JIHPYyeMo-To
Tpedo-
BaHHS
(ymeHus)

TpedoBanusi (yMeHHUsI), IPOBepsieMble 3aJaHUSIMH
JK3aMeHALHOHHON PadoThI

4 DJIeMeHThI JOTMKH, KOMOMHATOPUKH, CTATUCTUKH U
TEOPHH BepOSITHOCTEN
4.1 Mnoorcecmea u kombunamopuxa
4.1.1 [Ipumepsl pemieHHs KOMOMHATOPHBIX 3amav: mnepebop
BapHaHTOB, IPABUJIO YMHOXKEHHUSI.
4.2 Cmamucmuueckue 0anHvle
4.2.1 [IpencraBnenue [aHHBIX B BUAC TaONMI, JUarpamm,
rpaduKoB.
4.2.2 CpenHee pe3ysbTaToOB U3MEPEHHH.
423 [ToHsiTHE O CTATHCTUYECKOM BBIBOJIC HA OCHOBE BBIOOPKH.
42.4 [ToHsiTHE M TPUMEPHI CITyYaHHBIX COOBITHH.
43 Beposmuocmo
4.3.1 YacTtoTa cOOBITHSI, BEPOITHOCTD.
432 PaBHOBO3MOKHBIC COOBITHS M ITOJICYET UX BEPOSTHOCTH.
4.33 ITpencraBiieHHE O T€OMETPUUECKON BEPOSTHOCTH.
2. TpeboBaHusI K YPOBHIO NMOATOTOBKH BBHINNYCKHHKOB, NMPOBepsieMble Ha

rocyaiapcTBeHHOW (UTOroBoii) aTTecTauMu BbIMyCKHMKOB IX KiaccoB
0011e00pa30BaTe/IbHBIX YUPEKICHUI 10 MATEMATHKE

Koaudukarop TpebOBaHWII K YpOBHIO TMOATOTOBKHM MO MaTEMaTHKE
BBIITyCKHUKOB OCHOBHOH IIKOJIBI COCTaBIIeH Ha 0ocHOBe O0s3aTeIbHOT0 MUHUMYMa
coJiep)KaHksi OCHOBHBIX 00pa3oBaTebHBIX NporpamMm u TpeOoBaHHI K YPOBHIO
MOJITOTOBKHU BBIMTYCKHUKOB OCHOBHO# 1ikodbl (IIprkaz Munobpazosanus PO «O6
YTBEP)KACHUHN  (elepanbHOro KOMIOHEHTa ['OCyaapcTBEHHBIX CTaHIApTOB
Ha4yaJbHOTO OOIIEero, OCHOBHOTO OOMEro M CcpemHero (IOJIHOTO) OOIIero
obpasoBanus ot 05.03.2004 r. Ne 1089).

B niepBom ctouib1ie TabuunIbl YKa3aHbl KOJIbI pa3JesioB, Ha KOTOPbIE Pa3OUTHI
TpeOOBaHMS K YPOBHIO MOJATOTOBKM IO MareMatuke. Bo BTopom cronbue yka3aH
KOZ TpeOOoBaHUsS, Ul KOTOPOTO CO3JAl0TCsl IPOBEPOYHbIE 3alaHusd. B TpeTbem
cronOue  ykazaHbl  TpeOoBaHUS  (YMEHHA), T[pOBEpsEeMble  3aJaHUSMHU
9K3aMEHAMOHHON paboThl. B COOTBETCTBUHM CO CTaHAAPTOM OCHOBHOTO OOMIETO
oOpa3zoBaHusi B TPeOOBAHUS K YPOBHIO MOJTOTOBKHM BKJIIOUAIOTCS TAaKXKe 3HAHUS,
HE0O0XOAMMBIE JIsI OCBOGHUS] COOTBETCTBYIOIIUX YMEHHUH.
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YMeTh BBHINOJHATH AEeHCTBHS C YNCIaMH

1.1

BrimonHsaTh YCTHO apH(bMeTI/I‘{CCKHe JCUCTBUS: CIIOXKEHUE U
BbIYUTAaHUC JBY3HAYHBIX YHCCII H ACCATUYHBIX Z[pOGCﬁ C
JABYMS 3HaKaMH, YMHOXKCHHE OJHO3HAYHBIX Yucel,
apI/I(I)MeTI/I‘IeCKI/Ie orepanuu ¢ OOBIKHOBEHHBIMU ZIpO6$IMI/I C
OJJHO3HAYHbIM 3HAMCHATCJIEM U YHUCJIIUTCIICM.

1.2

[TepexomuTh OT OaHON (OPMBI 3ammMcu 4YuCeNn K APYroi,
MIPEACTABISATE NECITUYHYIO TpoOb B BHJIE OOBIKHOBEHHOH U B
MPOCTEHIINX CIydassx OOBIKHOBEHHYIO B BUJC JCCATHYHOM,
MPOLEHTBl — B BHJIE APOOU U JpoOb — B BUC MPOLECHTOB;
3aMUChIBaTh OONBIIME W Majble YHcia € HCIOJIb30BaHHEM
LEJNBIX CTeTICHEeH YHCIIa IECSITh.

1.3

BrInoaHsTh apI/I(l)MeTI/I‘{eCKI/Ie JNEHCTBUS C palluOHaJIbHBIMHA
4quciiaMH, CpaBHUBATh pallMOHAJIBHBIC H ,I[eﬁCTBHTe.HLHLIe
quciia; HAaXOAUTh B HECIIOXKHBIX ClIy4dasaXx 3HAYCHUS CTEIICHEH
C OCJIBIMH IIOKa3aTCIIIMHU U KOpHefI; HaxXOJUTh 3Ha4YCHUA
YN CJIOBBIX BLIpa)KeHHﬁ.

1.4

OKpyTJSTh LeJble YHCNIa W JNECSITUYHBIE IpoOW, HAXOIUTh
NpUONVDKEHUST YHCeNT ¢ HEJOCTaTKOM W ¢ H30BITKOM,
BBINIOJIHSITH OLICHKY YHCJIOBBIX BBIPQXKCHUH.

1.5

Pemiate TekcTOBBIEC 3aJa4M, BKIIIOYAs 3aJadd, CBSI3aHHBIE C
OTHOIIEHWEM M C IPONOPLUOHAIBHOCTHIO BEIMYUH, C
JIPOOSIMU U TIPOIICHTAMH.

YMeTh BBINOJHSATH anreﬁpanquKne npeoﬁpamnax—mﬂ

2.1

CocraBiiate OyKBEHHBIC BBIpaXCHHS W (QOPMYIBI IO
YCJIOBUSM 33Ja4, HAXOAUTh 3HaYE€HHE BBIPAKCHUI.

2.2

BEIMOMHATE OCHOBHBIE JEHCTBUSI CO CTENEHSIMH C LENbIMU
MOKA3aTeNIIMK, C MHOTOWICHAMH H C aIreOpandecKuMU
JIpO0sIMHU.

23

[IpuMeHATh cBOMCTBa apu(PMETHUESCKUX KBAJIPATHBIX KOPHEH
JUTS BBIYUCIICHHS] 3HAYCHUH W MPeoOpa3oBaHUs YHCIOBBIX
BBIpKECHUH, COIEPKALIMX KBaApaTHbIE KOPHHU.
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YMeTh pemiaTh YpaBHEHUsI H HEPaBEHCTBA

3.1

Pemate  nuHeiiHBIE, KBaJpaTHble  ypaBHEHUS u
palOHANbHBIE YPaBHEHHS, CBOAAIINECS K HHM, CHCTEMBI
JByX JIMHEHHBIX YPAaBHEHMH M HECIOXHbIe HEIUHEIHbIE
CUCTEMBI.

32

Pemate nuHeliHBIE W KBaapaTHbIE HEPABEHCTBA C OJHOM
MePEMEHHON U WX CHCTEMBI.

5.7

Pemath reomeTpuueckue 3agauy, ONMpasch Ha U3yUYECHHBIE
CBOWCTBa (UTyp M OTHOUIEHUH MEXIYy HHUMH, HPUMEHSSA
JIOTIOJIHUTENIbHBIE  TTOCTPOCHUS, anreOpamueckuit = u
TPUTOHOMETPUUECKHI anmnapaT, UAed CUMMETPUU.

5.8

Pemate  mpocreiiime  miIaHWMETpUYECKHME — 3aqaud B
IIPOCTPAHCTBE.

33

Pemrath TekcTOBBIE 3aJaud  alreOpalyecKHM METOIOM,
HMHTEPNPETUPOBATh TOJNYYCHHBIH pPE3yJabTaT, IPOBOJHUTH
0TOOp peuIeHu, HcX0osl U3 GOPMYITUPOBKH 3aTa4H.

YMeTh BBINOJHATH JeiicTBHS ¢ QYHKUMSIMHA

4.1

V300pakaTh YKClia TOYKAMH Ha KOOPAWHATHOM IPSIMOH.

4.2

OHpeL[eJ'IHTL KOOPpAWHATBI TOYKH IJIOCKOCTHU, CTPOUTH TOYKHU
C 3a/IaHHBIMH KOOpJAWHATAMMH.

43

Pacno3naBath apupMeTHYECKUE U TE€OMETPUUECKHE TTporpec-
cun. [IpuMeHsTh GOpMyIIbl OOLIUX YICHOB, CyMMBI 71 TIEPBBIX
IICHOB apH(METHUECKOH M TEOMETPHIECKOH ITPOTPECCHI.

4.4

Haxonute 3HaYeHUss (QYHKIMH, 3aJaHHOW  (OPMYIIOH,
Tabuuiei, rpadukom, 1o ee apryMeHTy.

YMerh paboTaTh €O CTATHCTHYECKOH MHGoOpManuei,
BBIYHCIATL CTATHCTHYCCKHE XAPAKTEPHCTHKH, pelliaTh
KOMOMHATOPHBbIE  3aJa4Yd, HAXOAMTh  4YaCTOTy M
BEPOSATHOCTD C1y4aiiHOr0 cOOBITHS

6.1

W3Bnekats nHGDOPMALIUIO U3 TAOIHII, TUarpamMM, rpaduKoB.

6.2

Pemate KOMOMHATOpHBIE 3aJaydl IyTeM CHCTEMATHYECKOTO
nepebopa BO3MOXKHBIX BapHaHTOB, a TaKXKe C HCIOJb-
30BaHUEM IIPaBUJIa YMHOKEHHUS.

6.3

BoruncasTe cpenHee 3HaUeHNE Pe3yJIbTATOB U3MEPEHUH.

6.4

HaxoanTe 9acTOTy COBEpIICHHS COOBITHS, WCIONB3YS
COOCTBCHHBIC HAOMIONCHUS ¥ TOTOBBIE CTATHCTHUYECCKHE
JIaHHBIE.

6.5

Haxonuts BEpOSTHOCTHU CITydalHBIX COOBITHUI B IIPOCTEHIINX
ciyyasx.

4.5

Omnpenensts cBoHCTBA (PYHKITHH IO ee TPaduKy.

4.6

OnuchiBaTh CBOMCTBa HM3YyYCHHBIX (YHKIUH, CTPOHUTH WX
rpaduKu.

YMeTh BBINOJHATH JAEHCTBHS € TeOMETPUYECKHUMU
(urypamn, KoopanHaATAMH, BEKTOPaAMHU

5.1

PacnoszHaBaTe reomerpuueckue QUrypbl, pazauyaTh HX
B3aUMHOE PACHOJI0XKEHUE.

52

H300paxars reoMeTpudIecKie (pUrypsL

53

Pacrmo3HaBaTh Ha dYepTeXax, MOACISIX M B OKpYXKaromuien
00CTaHOBKE OCHOBHBIE IIPOCTPAHCTBEHHBIE Tela, H300paxaTh
HX.

YMmeTh CTPOMTH H HCCJIe10BATH npocreﬁume
MaATEMATHYICCKUEC MOACTIN

7.1

MogenupoBaTh TPAKTHYECKHE CUTYallHd W HCCIEIOBATh
MOCTPOCHHBIE ~MOJCIM C  WCIOJNB30BaHHEM  arapara
anreOpsbl.

72

ITonb30BaThCs A3BIKOM FE€OMETPHU IS ONIUCAHUS MTPEAMETOB
OKPYKaIOILEero MUupa.

7.3

[IpoBoauTE J1OKa3aTENBHBIE PACCYXKAECHUSA IPU PELICHUH
3aJa4, BbICTpaMBaTh apryMEHTAlLMIO IIPU J0Ka3aTelbCTBE;
pacno3HaBaTh JIOTMYECKM HEKOPPEKTHBIE PACCYKIEHUS;
3allUChIBATh MAaTEMaTUUYECKUE YTBEP)KACHUS, I0Ka3aTeNlbCT-
Ba.

5.4

B mpoctedimux ciydasx CTpPOUTh CEUEHHMS M Pa3BEPTKU
IIPOCTPAHCTBEHHBIX TEJL.

5.5

[IpoBoauTh omepanuu HaJl BEKTOPAMH, BBIYHUCIATH AJTUHY U
KOOPJMHATHI BEKTOPA, YTOJI MEX/1Y BEKTOPaMH.

5.6

BbluuciaTh 3HaYCHHS T'€OMETPHUYECKHX BEIMYMH (JUIUH,
YIJIOB, IUIONIa/ield, 00bEMOB), B TOM 4HMCIe: Ui yriioB oT 0
no 180° ompenensaTs 3HaueHHs TPUTOHOMETPUYECKUX
(YHKIMI 110 331aHHBIM 3HAUYCHUSIM YTJIOB.

YMeTh HCNO0/IB30BATH NPUOOPETEeHHbIE 3HAHUS M YMEHHUsI
B IPAKTHYECKOI 1eATeJIbHOCTH U NMOBCETHEBHOM KU3HU

8.1

Pemarp Hecno)XHbIe IPaKTHUECKUE PACYETHBIE 3a/1a4H, B TOM
qucie, WCIONB3Ysl TIPU HEOOXOIMMOCTH  CIIPaBOYHBIC
MaTepuabl, KaJIbKYJIATOP; BBIMOIHATh MPUKHUIKY M OIEHKY
pe3ysibTaTa BBIYUCICHUH, WHTEPHPETHPOBATH PE3YJIBTATHI
pelieHus 3ajad ¢ Y4YeTOM OrpaHHuYEHHH, CBSA3aHHBIX C
peaIbHBIMH CBOMCTBAaMH PAacCMaTPUBAEMBIX IPOIECCOB H
SIBJICHUH.
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8.2

Ilonp30BaTbCd OCHOBHBIMU €AMHULAMU JUIMHBI, MAacCBhI,
BPEMEHH, CKOpPOCTH, IUIOIaad, 0OBbeMa; BBIpaXkaTh Ooiee
KpyIIHbIE €AMHUIIEI Yepe3 0osIee MeNKue H Hao0opoT.

8.3

BoimonHAThe pacueTs mo GopmynaM, COCTaBIATh (HOPMYIIbI,
BBIP@XAIOIIME 3aBHCHMOCTb MEXIY pealbHbBIMH BEJINYH-
HAMH; HAXOJUTh HYXHbIe (OPMYJIBI B CIPABOYHBIX MaTe-
pHuanax; ONHUCHIBaTH 3aBUCHUMOCTb MEXIY (U3HUYECKUMHU
BEIMYMHAMH COOTBETCTBYIOIIMMH (HOPMYJIaMHU TIPH HCCIe-
JIOBaHMH HECJIOKHBIX MPAKTHYECKUX CUTYaIHH.

8.4

WnrepnpetupoBaTh rpaduKd  peajbHBIX — 3aBHCHMOCTEH
MEXKY BEJIMYUHAMU.

8.5

OnucelBaTh peanbHble CUTyallud Ha S3bIKE TI'C€OMETPHUU;
peumaTh NpakTUYecKHe 3a/la4yM, CBA3aHHBIE C HAXOXKICHHEM
TeOMETPUYECKUX BETHUYUH (MCHONb3YS MPU HEOOXOIUMOCTHU
CIPAaBOYHHUKH M TEXHUUECKHE CPEICTBA).

8.6

BBIMONHATE TOCTPOEHHS C  HCIOJIB30BAHHEM TI'EOMETPH-
YEeCKHMX HWHCTPYMCHTOB (JIMHEHKa, YTrOJNBHUK, IHPKYIIb,
TPAHCIIOPTHUD).

8.7

AHaJII/I3I/IpOBaTI) PCaJIbHBIC  YHCJIOBBIC  HAHHBIC, MIPCO-
CTaBJICHHBIC B BUJC JHUArpaMMm, Fpa(l)I/IKOB, Ta6J'II/IIl; IIOHUMAaThb
CTaTUCTUYCCKHEC YTBCPIKIACHUA.

8.8

Pemarp MIpaKTHYECKHe 3a/1a4u, Tpelyromue
CHUCTEMATHIeCKOTo epedopa BapHaHTOB; CPABHUBATH TAHCHI
HACTYIMJICHUS CIy4alHBIX COOBITUH, OLIEHUBATH BEPOSTHOCTh
CIIy4YaifHOTO COOBITHS, COTOCTABJISATh MOJICIHM C PeallbHOM
cuTyanuei.
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