Ilpoexm

TocynapcrBennas (utorosasi) arrectaius 2011 roga (B HOBo# Gopme)
o MATEMATUKE o6yuaromuxcsi, OCBOMBIINX OCHOBHBIE
00111e00pa3oBaTeLHBIE TPOTPAMMBI

Komudukarop
3JIEMEHTOB COJIEP’KaHMS ¥ TPEOOBaHUH K YPOBHIO TIOJITOTOBKHU
00yyJaronuxcsi, OCBOMBIIUX OCHOBHBIE 00I1Ie00pa3oBaTeIbHbIC
MIPOrpamMMBbl OCHOBHOTO OOIIIET0 00pa30BaHMsl, JIJIs TIPOBEICHUS
B 2011 rogy rocynapcTBeHHOM (MTOTOBOI) aTTeCTAIMU
(8 HOBOI1 popme) mo MATEMATUKE

noarotosyieH deaepanbHbIM rOCY 1apCTBEHHBIM HAYYHBIM YIPEKACHHEM
«DENEPAJIBHBIM UHCTUTYT INIEJAT'OIT' MYECKUX U3MEPEHUN»
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Koaudukarop
3JIEMEHTOB COJEPKAHUS IK3aMEHALMOHHOMH PaGoThl M TPeOOBAHUI K YPOBHIO
NMOATOTOBKHU BBINIYCKHUKOB /IJIsl IpoBeienns B 2011 roay rocyaapcrBeHHoil
(utorosoii) arrecranuu (B HoBoii popme) no MATEMATUKE
00y4aIONIUXCH, OCBOMBIINX OCHOBHBIE 00111€00pa3oBaTeIbHbIe MPOTrPaMMBbI
OCHOBHOT0 00111er0 00pa3oBaHusl

1. DieMeHTBI  coAep:KaHWs, TNpoOBepseMble HAa  TrOCYIapCTBEHHOI
(uToroBoii) arrecranuu BbINYCKHUKOB IX KiaccoB 00meodpa3o-
BaTeJbHBIX YUPe:KIeHUI 0 MaTeMaTHKe
Koaudukarop 5»1eMEHTOB coaep)KaHUs SK3aMEHAUMOHHOW paboThl Mo
MaTeMaThKe CcOoCTaBleH Ha OcHOBe OO053aTeIBHOTO MHUHHMYyMa COIEpPKAHUS
OCHOBHBIX 00pa3oBaTeNbHBIX HporpamMMm U TpeOoBaHWN K YPOBHIO MOITOTOBKH
BBITYCKHUKOB ~ OCHOBHOM mikonel (IIpukaz Muno6OpasoBanus PO  «O6
YTBEP)KACHUHN  (enepanbHOro KOMIOHeHTa ['oCyaapCTBEHHBIX —CTaHIapTOB
HayaJIbHOTO OOIIero, OCHOBHOTO 00IIero W cpeaHero (TMOJHOro) oO0IIero
obpazoBanus ot 05.03.2004 r. Ne 1089).

B nepBoM cronbue Tabiauibl yKa3aHbl KOJbl pa3ienoB U TeM. Bo BTopom
CcTONOLIE YKa3aH KOJ COAEpKaHWs pasjenia (Tembl), JAJs KOTOPOTO CO3JAKTCS
MIPOBEPOYHBIC 33/ TaHHsL.

Kon Kon DJIeMEHTBI CO/IepIKaHusl, MPOBepsieMble 3aIaHUSIMU
pa3- KOHTPOJIH- IK3aMeHAIMOHHO# PadoThI
neJia pyemoro
JIEMEHTA
1 Apudmeruka
1.1 Hamypanvuvie uucna
1.1.1 JecsatiuHas cucremMa cuuciieHus. PuMckas Hymepanusi.
1.1.2 Apudmernyeckue ACHCTBUS HAJl HATYpPAJIbHBIMUA YHCIIAMHU.
CBolicTBa apU(pMETUYCCKIX JACHCTBUH.
1.1.3 CreneHb C HaTypajJbHBIM IIOKa3aTelieM, BBIYUCIICHUE
3HAYCHUH BBIPAKEHUH, COICPIKAIINX CTSTICHH.
1.1.4 JenuMocTh HaTypalbHbIX unces. [Ipu3Haku nenuMocTu Ha
2,3,5,9, 10.
1.1.5 ITpocteie u cocTaBHBIe uncia. PasnoxkeHue HaTypaabHOIO
YHCIIa Ha MPOCTHIE MHOKUTEIH.
1.1.6 HauGonpmmii oOmuii nemurens W HauMeHbIIee oOIee
KpaTHOE.
1.1.7 JleaeHue ¢ 0CTaTKOM.
1.2 Jpobu
1.2.1 OOBIKHOBEHHBIE IPOOH.
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1.2.2 OcHoBHOe cBoicTBO Apodu. CokpalieHue apooeii.
1.2.3 Apudmernieckne IefcTBU ¢ OOBIKHOBEHHBIMH APOOSIMHU.
1.2.4 CpaBHenue apo0Oei.
1.2.5 Haxoxxnenue vactu (qpoOH) YMciIa M YMCIA [0 €ro YacTu
(zpobmn).
1.2.6 Jecsatuunble 1podu.
1.2.7 CpaBHEeHHE JECITUYHBIX TPOOCH.
1.2.8 ApudMeTriaeckne IeHCTBYSI C ISCITUIHBIMU JIPOOSIMHU.
1.2.9 IIpencraBieHne OecATUYHON OPOOH B BHAE OOBIKHOBEHHON
1 OOBIKHOBEHHOW APOOH B BHJIE IECITUYHOM.
1.3 Payuonanvuvie uucna
1.3.1 [TonoxuTenbHbIE U OTPULIATENBHBIC YHCIIA, HYJIb.
1.3.2 Monyiip uncaa, FeOMETPUUECKUN CMBICI MOJTYJIS.
133 CpaBHeHUE palOHAIbHbIX YUCEI.
1.3.4 Apudmernyeckue JIEHCTBHS C  TOJIOKUTEIBHBIMA U
oTpulaTeIbHBIMH 4YnciaMu. CBoHCTBa apupMETHUECKUX
JIeHCTBHIA.
1.3.5 CreneHb ¢ LeNbIM IT0Ka3aTeleM.
1.3.6 UucnoBble  BBIPOKEHHS, TMOPSAIOK JCHCTBUH B  HHX,
MCIOJIb30BaHUE CKOOOK.
1.4 JeiicmeumenvHule uucia
1.4.1 KBanpatusrit KOPEHb u3 4ucIa. Haxoxnenue
OpUONIDKEHHOTO ~ 3HA4€HWsT  KOPHS  C  [OMOIIBIO
KaJbKYJIATOPA.
1.4.2 Kopenb TpeTbell cTeneHu.
1.4.3 TTonsTue 00 wuppanmMoHalbHOM 4yHcie. JlecsaTuuHbie
MPUOIIDKSHHS MPPAOHATBHBIX YUCEIL.
1.44 JleWicTBUTEIbHBIC YHCIA KAaK OCCKOHEYHBIC [ECATUYHBIC
JpoOu.
145 CpaBHeHUE IEHCTBUTEIbHBIX YUCEL.
1.5 Texcmosvie 3a0auu
1.5.1 Perenne TeKCTOBBIX 33124 apu()METHISCKUMH TPUEMAMH.
1.6 Hzmepenus, npubauicenus, npoyeHmol
1.6.1 EnuHunBEl M3MepeHus UIMHBI, TUIOMAAH, 00BbeMa, Macchl,
BpPEMEHH, CKOPOCTH. Pazmeprl OOBEKTOB M AJIUTENHLHOCTH
MPOIIECCOB B OKPY’KAIOIIEM MHUE.
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1.6.2 IIpencraBienue 3aBUCMMOCTH MEX1y BEIMYMHAMHU B BHJE
(hopmy.

1.6.3 [Mpouentsl. HaxokneHue TpOIEHTa OT BEIHYUHBI U
BEMYMHBI IO €€ POLIEHTY.

1.6.4 OTHolIEHNE, BEIPa)KEHUE OTHOILIEHHS B IIPOLIEHTAX.

1.6.5 ITponopuust. OCHOBHOE CBOWCTBO MPOHNOPLIUU.

1.6.6 IIponopuuoHanabHass ©  OOpaTHO  MPONOPIMOHAIBLHAS
3aBHCHMOCTH.

1.6.7 OKpyIJeHUE HATypaJIbHBIX YHCEI U JECATUUHBIX APOOEH.

1.6.8 IIpukuaKa u OlICHKA PEe3yJbTaTOB BHIYHUCICHHIA.

1.6.9 3anuce TpUONIMKEHHBIX 3HAUCHHH B BHAE X = a + A,
MEepPeXOo/I K 3aIHCH B BUJIE IBOHHOTO HEPaBEHCTRA.

1.6.10 3anuck yKcen B CTaHAAPTHOM BHJIE.

2 Auredpa
2.1 Aneebpauyeckue gvblpadcerus

2.1.1 BykBeHHbIe BbIpakeHHs. UHMCIOBOE 3HAYeHHE OYKBEHHOTO
BEIpaKeHHs.  JlOMycTHMBIE  3HAYeHHs  IIePEMEHHBIX,
BXOJUIINX B aJreOpandeckue BIPaKeHHSI.

2.1.2 [ToyicTaHOBKA BBIpaKEHUH BMECTO MIEPEMEHHBIX

2.13 PasencTBo OYyKBEHHBIX BBIpaKEHUH. Toxnaectso,
JIOKa3aTeJIbCTBO TOXKIECTB.

2.14 ITpeobpazoBanusi anredpanyecKux BhIPaXKEHUH.

2.1.5 CBoiicTBa CTerneHen c LEeIbIM MOKa3aTeNeM,
npeoOpa3oBaHNe BBIPAKCHUH, CONEPIKAIINX CTEHeHH C
IeTIBIM TIOKa3aTelIeM.

2.1.6 MHorounenbl. MHOTOWIEHb € OJHOW  IEPEMEHHOU.
Crenens MHOrowieHa. Kopenb MHOrouseHa.

2.1.7 CroxeHWe, BBIYUTAHHE W YMHOXXCHHE MHOTOWICHOB,
(hopMyNbl COKPALIEHHOTO YMHOXEHHS: KBaJpaT CyMMbI U
KBaJpaT pa3HOCTH, (opMyna pa3HOCTH KBaJpaToB.

2.1.8 PaznoxxeHre MHOrOWIEHa HA MHOKHTEIH.

2.1.9 KBagparneiii tpexwneH. Teopema Buera. Pa3snoxenue
KBaJPaTHOTO TpeXWIeHa Ha JMHEHHbIE MHOKUTEIIH.

2.1.10 Aunredpandeckue nqpodu. CokpalieHue Apoden.

2.1.11 JeiicTBusl ¢ anredpandeckuMu IpoOsMHU.

2.1.12 PannoHanpHbIC BBIPOXKEHUS M UX NPEOOpa30BaHMUSI.

2.1.13 CpoiicTBa KBaJpaTHBIX KOpPHEH WU UX IPUMEHEHUE B

BBIYUCJIICHUAX.
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2.2 Ypasnenus u nepasencmea

2.2.1 YpaBHeHUE ¢ 0jHOU nepeMeHHON. KopeHb ypaBHEHUS.

2.2.2 JluneiiHOe ypaBHEHHE.

223 KsagpatHoe ypaBHeHme: (opMmyrna KOpHEH KBaJpaTHOTO
ypaBHCHHSI.

224 Penienne panyoHaabHbIX YPaBHEHHH.

2.2.5 IIpumMeps! perieHus: ypaBHEHUH BBICIINX CTEMEHEH; METOIbI
3aMEHBI IIePEMEHHOMH, pa3JIoKEHHs Ha MHOXHTEIIH.

226 VYpaBHeHHE ¢ IBYMS IIEPEMEHHBIMH; PEIICHUE YPaBHEHHS C
JBYMsl IepeMEHHBIMU.

2.2.7 CucreMa ypaBHEHUH; PELICHUE CUCTEMBL.

2.2.8 CucremMa JByX JIMHEHHBIX  ypaBHEHUH ¢  AByMs
HEepPEMEHHBIMHY; PEIIeHHe TTOJICTaHOBKOI U anredpandeckuM
CIIOXKEHHEM.

229 VYpaBHEHUE C HECKOJbKUMU TEPEMEHHBIMU.

2.2.10 IIpumeps! pereHust HeIMHEHHBIX CHCTEM.

2.2.11 HepagenctBo ¢ oHO# iepeMeHHON. Perienne HepaBeHCTB.

2.2.12 JluneliHple HepaBeHCTBA C OJHOM IIEPEMEHHOW M HX
CHCTEMBI.

2.2.13 KBasnpaTHble HepaBeHCTBa C OAHOM EPEMEHHOM.

2.2.14 YucnoBble HEPABEHCTBA M HX CBOMCTBA.

2.2.15 Ilepexon ot cioBecHOW (OPMYIHUPOBKH COOTHOIICHHUI
MEXy BeIMIMHAMH K aJIreOpandecKom.

2.2.16 Penrenne TeKCTOBBIX 33184 ATeOpandeCcKHM CIIOCOOOM.

23 Yucnosvle nociedosamenbHoCmu

2.3.1 ITonsTHE MOCIE1OBATEIHLHOCTH.

232 Apudpmerndeckas M TEOMETpHUYECKas  HPOTPECCHU.
DopmyIsl o01ero 4JIeHa apupMeTH4ecKon u
TEOMETPUYECKON MPOrpeccuidi U CyMMBI 7 TIEPBBIX UJICHOB
apU(PMETHIECKOIl U TeOMETPHUIECKON IPOoTpeccHii.

233 C0oXHBI€ IPOLIEHTBL.

2.4 Yucnogvie pynxyuu

24.1 Oyaxnus.  Crnocobsl  3amamms  QyHkmmid.  O6macTs
OIIpeeICHHs M 00IaCTh 3HAYCHUH (DYHKIIMH.

2.4.2 I'paduk GpyHkuuu, Bo3pacranue, yobiBaHue (QYHKIIMH, HYJIH

(hyHKUIMY, COXpaHEHHE 3HaKa HA MPOMEXKYTKe, HauOOoIbIIee
Y HauMeHbIIee 3HaYeHus. Ytenne rpadhukoB QyHKIUH.

2.4.3 OyHKIMK, ONHUCHIBAIOLIME MPAMYIO W OOpaTHYIO
HPONOPIHOHANEHYIO 3aBUCHMOCTH, UX TPa(UKH.

2.4.4 Jluneitnas  QyHKIMsi, ee  cBoiicTBa u  Tpaduk,
TEOMETPUYECKUI CMBICT K03 PULIMEHTOB.

24.5 'unep6oua.

2.4.6 KBagpatnunass QyHKIMs, ee CBOWCTBa; mapabona, OCh
CUMMETPHUH 1apaboJibl, KOOPAMHATHI BEPIIUHBI TAPAOOIIBI.

247 I'paduknr  QyHKIOMA: KOpeHb  KBaApaTHBINH, KOPEHb
KyOU4ecKuii, MOAYJIb.

2.4.8 Hcnons3oBanne rpadukoB  (QYyHKUOUE U1 pelIeHUs
YpaBHEHUH U CHCTEM.

249 ITpumepsl  rpaduyeckux  3aBHCHMOCTEH, OTpa)aroIInX
peanbHbIe IPOIECCHI.

2.5 Koopounamoi

2.5.1 V300pakeHue Yncen TOYKaMH KOOPIMHATHON IIPSIMOi.

2.5.2 I'eomeTpuyeckuii CMbICIT MOAYJISL YHMCIIA.

253 UrncnoBble MPOMEXYTKU: HHTEPBaJ, OTPE30K, JIyY.

254 JlekapTOBBI KOOpIAWHATHI Ha IUIOCKOCTH; KOOPIHMHATEHI
touku. KoopaunHatel cepeauHbl  oTpe3ka. Dopmyia
pacCTOSHUS MEXIY ABYMS TOUKAMH IJIOCKOCTH.

255 VYpaBHeHHEe TIPSMOH, YIIOBOM KO3(GHUIMEHT MpSIMOii,
YCIIOBHE TTapaJUICIEHOCTH MPSIMBIX.

2.5.6 YpaBHeHHE OKPY>KHOCTH C IIEHTPOM B Hayajie KOOPIMHAT.

2.5.7 I'papmueckas HMHTEPIIPETANSA  PEIICHUs CHCTEMBI
YpaBHEHHH C IBYMsI IEPEMEHHBIMH.

3 I'eomeTpus
3.1 Hauanvuvie nonamus u meopemul ceomempuu

3.1.1 I'eomerpuueckue ¢urypsl u Tema. Todka, mpsiMas |
IJIOCKOCTb.

3.1.2 PaBeHCTBO B TeOMETpUHL.

3.13 IToHsITHE O TEOMETPUUECKOM MECTE TOUEK.

3.1.4 Paccrosinue. Otpe3ok, ayd. JlomaHasl.

3.1.5 VYrou. I[Ipamoii yron. OcTpble U Tynble YIUIBL.

3.1.6 BepTukanbHble U CMEXKHBIE YIJIBL.

3.1.7 Buccekrpuica yria u ee CBOICTBA.
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3.1.8 [TapannensHbie u TepeceKaomuecs TIpsSIMBIE.
IMepreH UKy IAPHOCTD TIPSMBIX. TeopeMmsl 0
MapajuIeIbHOCTH W NEPIEeHIUKYISIPHOCTH  IIPSAMBIX.
CBOHCTBO CEpeIMHHOTO MEpPHEeHAUKYNsApa K OTPE3Ky.
[lepneHaUKYJISp U HAKJIIOHHAS K IIPSIMOM.

3.1.9 Harnsnuele npencTaBieHUs O IMPOCTPAHCTBEHHBIX TeJax:
KyOe, mapajnienenunene, npusMe, nupamuae, mape, chepe,
koHnyce, uunuHApe. Ilpumepsr ceuenuit. [lpumeps
pa3BepTOK.

32 Tpeyzonvrux

3.2.1 [IpssMoyronbHBIE,  OCTPOYTOJNBbHBIE U  TYNOYTOJbHBIE
TPEYTOJIHHUKN.

322 Beicota, MenwaHa, OHWCCEKTpUCa, CpeIHAS  JIMHUS
TpeyroJbHHKA.

323 PaBHOOGEpeHHBIC ¥  PaBHOCTOPOHHHE  TPEYTOJIBHUKH;
CBOJCTBA U MPU3HAKH PaBHOOEIPEHHOTO TPEYTOJIHHKA.

3.24 [Tpr3HaKy paBeHCTBA TPEYTOIbHUKOB.

3.2.5 HepaBeHCTBO TpeyroibHHUKA.

3.2.6 CyMMa yIJjIoB TpeyroibHUKa.

3.2.7 BHemHme yrisl TpeyroiabHUKa

3.2.8 3aBUCHMOCTb MEXJYy BEIMYMHAMH CTOPOH H YIJIOB
TpEYrOJIEHHKA.

3.2.9 Teopema Paiieca.

3.2.10 IMomobue  TpeyrompHUKOB;  KO3(DGHIUEHT  MOXOOHS.
IMTpu3Haky Mo00us TPEYTOJIHHUKOB.

3.2.11 Teopema [udaropa.

3.2.12 [Ipu3Haku paBeHCTBa MPSIMOYTOJBHBIX TPEYTOIHHUKOB.

3.2.13 CuHyC, KOCHHYC, TaHI€HC, KOTAH[€HC OCTpPOro yria
IIPSIMOYTOJIBHOIO TpeyrojibHUKa U yriaoB ot 0° mo 180°;
IpUBEJECHHE K OCTpOMY yIily. PelreHne HpsSMOYTOJIBHBIX
TPEYTOJIEHUKOB.

3.2.14 OCHOBHOE TPUTOHOMETpPHUECKOE TOXAeCcTBO. DopMysl,
CBSI3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJTHOTO
U TOro e yrma. TeopemMa KOCHHYCOB M T€OpeMa CHHYCOB;
NpUMEpEl WX TPUMEHCHHS IS BBIYHCICHHS HJICMEHTOB
TpEeyroJbHHKA.

3.2.15 3aMeuaTenbHble TOUKH TPEYIOJIBHUKA: TOYKU NEPECCUCHUS
CEepEIMHHBIX NIEPIECHANKYISIPOB, OUCCEKTPHC, METHAH.
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33 Yemvipexy2oapHux
3.3.1 [Tapayuienorpamm, ero CBOMCTBA U MPU3HAKU.
332 [IpsaMOyTOIBHHK, KBAAPAT, pOMO, MX CBOMCTBA M NPU3HAKH.
333 Tpamenusi, cpeaHsss JTUHHUS Tpaneluy, paBHOOEIPEHHAs
Tpamnenus.
3.4 Mnozoyzonvhuxu
34.1 BeInyKilble MHOTOYTOJIBHUKH.
342 CyMMa yI0B BBITYKJIOIO MHOTOYTOJIbHUKA.
343 BrnucanHble 1 OnMCaHHBIE MHOTOYTOJIBHUKH.
344 [IpaBrJIbHBIE MHOTOYTOJIbHUKH.
3.5 OkpyarcHoCIb U Kpy2
3.5.1 Hentp, paguyc, nuamerp. Jyra, xopaa. CeKTop, CErMEHT.
352 Hentpanbubli, BOMCAHHBIA Yroj; BEJIMYMHA BIHCAHHOIO
yria.
3.53 B3anmHOe pacnosioxeHue NpsMoil 1 OKPYKHOCTH.
354 KacarenbHas M cekylas K OKPYXHOCTH; paBEHCTBO
KacaTeJlbHbIX, IPOBEACHHBIX U3 OJHOH TOYKH.
3.55 OKpy>KHOCTb, BIIUCAaHHAsi B TPEYTOJBHHK, M OKPY>KHOCTb,
OINMCAaHHAs OKOJIO TPEYTOJIbHUKA.
3.5.6 BromcanHBle W ONHCaHHBIE OKPY)KHOCTH —IIPaBHIIEHOTO
MHOTOYT'OJIbHHUKA.
3.6 Hsmepenue ceomempuieckux enuiun
3.6.1 Jnuna OTpEe3Ka. Jnuna JIOMaHO1, MIEPUMETD
MHOT'OYTOJEHHKA.
3.6.2 Paccrosnue ot Toukm no0 mpsiMoil. PaccrosHue Mmexmy
napauIeIbHBIMU IPSMBIMU.
3.6.3 JlnvHa OKpY)KHOCTH, YMCJIO TT; JUIMHA AYTH.
3.6.4 Benmuunna yrna. ['pagycHas mepa yria, COOTBETCTBHE
ME/Iy BEITMYMHOHN yTIa U JUIMHOH IyTH OKPYXKHOCTH.
3.6.5 [MonsiTue o miomany mwiockux ¢uryp. PaBHococTaBlieHHbIC
U PaBHOBEIIUKHE (PUTYPHIL.
3.6.6 [Tnomane npsmoyroneHuka. I[lnomans mapanienorpamma,
TpPEeyrolibHAKAa W  Tpamenuu (OCHOBHBIE  (HOPMYIIED).
DopMyIel, BBIpaKaONMe IUIONIAh TPEYTOJbHMKA dYepes
JIB€ CTOPOHBI M YTOJI MEXy HUMHU.
3.6.7 ITromramp Kpyra M IUIOMIaAb CEKTOpa.
3.6.8 CBs13b MEXIY TUIOMIASIMA TIOZOOHBIX QUTYD.
3.6.9 O6bem Tema. @Dopmynbl  o0beMa  TPSIMOYTOJIBHOTO
napajienenunena, Kyoa, mapa, IUInHApa U KOHyca.
3.7 Bexmopul
3.7.1 Bekrop. [nuna (Momynb) BekTopa. KoopawHaTel BEKTOpA.

PaBeHCTBO BEKTOPOB.
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3.7.2 Onepauuu HaJl BEKTOpaMHU: YMHOXKEHHE Ha 4YHCIIO,
CJIOKEHHE, Pa3lIoKEHUe, CKaSIpHOE IMpOU3BeNeHHUe. YToi
MEXJ1y BEKTOPaMH.
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Kon
pas-
neJia

Kon
KOHTPO-
JIMpPyeMo-ro
Tpedo-
BaHHS
(ymeHus)

Tpe6oBanusi (yMeHHsI), IPOBepsieMble 3aJaHUSIMH
IK3aMeHALHOHHON PadoThI

4 DJIeMeHThI JOTUKH, KOMOMHATOPUKH, CTATUCTUKH U
TEOPHH BepOSITHOCTE
4.1 Mnoorcecmea u kombunamopuxa
4.1.1 [Mpumepsl pemieHHs KOMOHMHATOPHBIX 3amav: mnepebop
BapHaHTOB, IPABUJIO YMHOXKEHHUSI.
4.2 Cmamucmuueckue 0anHvle
4.2.1 [IpencraBnenue [aHHBIX B BUAE TaONMI, JUarpam,
rpaduKoB.
4.2.2 CpenHee pe3ynbTaToB U3MEPEHHMH.
423 [ToHsiTHE O CTATHCTUYECKOM BBIBOJIC HA OCHOBE BBIOOPKH.
42.4 [ToHsiTHE M TPUMEPHI CITYYaHHBIX COOBITHH.
43 Beposmuocmo
4.3.1 YacTtoTa cOOBITHSI, BEPOIATHOCTD.
432 PaBHOBO3MOKHBIC COOBITHS M ITOJICYET X BEPOSTHOCTH.
4.33 ITpeacraBiieHHE O T€OMETPUUECKON BEPOSTHOCTH.
2. TpeboBaHusI K YPOBHIO NMOATOTOBKH BBHINNYCKHHKOB, NMPOBEpsieMble Ha

rocyiapcTBeHHON (UTOroBoii) aTTecTauMu BbIMYCKHMKOB IX KiaccoB
0011e00pa30BaTe/IbHBIX YUPEKICHUI 110 MATEMATHKE

Koaudukarop TpeOOBaHMII K YpOBHIO TMMOATOTOBKHM MO MaTeMaTHKE
BBIITyCKHUKOB OCHOBHOH IIKOJIBI COCTaBIlIeH Ha 0cHOBe O0s3aTeIbHOT0 MUHUMYMa
CoJIep)KaHKsl OCHOBHBIX 00pa30oBaTebHBIX Nporpamm u TpeGoBaHWH K YPOBHIO
MOJITOTOBKH BBIMTYCKHUKOB OCHOBHO# 1iKkoJbl (IIprka3 Muno6pa3oBanus PO «O6
YTBEP)KACHUH  (elepanbHOro KOMIOHeHTa ['OCyAapCcTBEHHBIX —CTaHIapTOB
Ha4yaJbHOTO OOIIEero, OCHOBHOTO OOMEro u cpemHero (TOJHOTO) OOIIero
obpazoBanus ot 05.03.2004 r. Ne 1089).

B niepBom ctosib1ie TabuMIbl YKa3aHbl KOJIbI pa3zesioB, Ha KOTOPbIE Pa3OUTHI
TpeOOBaHMS K YPOBHIO MOJITOTOBKM IO MareMatuke. Bo BTopom cronbue ykazaH
KOJ TpeOOBaHMS, JUIT KOTOPOTO CO3MAIOTCSl IPOBEPOYHBIC 3alaHusA. B Tperhem
cronlOue  ykazaHbl  TpeOoBaHUS  (YMEHHA), TMpOBEpsieMble  3a/JaHUSMU
9K3aMEHAIIMOHHON paboThl. B COOTBETCTBUHM CO CTaHAAPTOM OCHOBHOTO OOMIErO
oOpa3zoBaHusi B TpeOOBAHUS K YPOBHIO MOJTOTOBKHM BKJIFOUAIOTCS TAaKXKe 3HAHUS,
HE0O0XOAUMBIE JUII OCBOSHUS COOTBETCTBYIOIUX YMEHHUH.
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YMeTh BBINOJHATH AeHCTBHSA C YNCIAaMH

1.1

BrImonHsTh YCTHO apI/I(i)MeTI/I'{eCKI/Ie JNICUCTBUS: CIIOXKEHUE U
BbIYUTAaHUC JBY3HAYHBIX YHCCII H ACCATUYHBIX Z[pOGCﬁ C
JABYMs 3HaKaMH, YMHOXXCHHE OJHO3HAYHBIX Yucel,
apI/I(l)MeTI/I‘IGCKI/IC orepanuu ¢ OOBIKHOBEHHBIMU IIpO6$IMI/I C
OJJHO3HAYHbIM 3HAMCHATCJICEM U YHUCIIUTCIICM.

1.2

[TepexomuTh OT OAHON (OPMBI 3ammMcu 4YuCEN K APYroi,
MIPEACTABIAATh NECATUYHYIO TpoOb B BHJIE OOBIKHOBEHHOW U B
MPOCTEHINX CITydassx OOBIKHOBEHHYIO B BUJC JCCATHYHOM,
MPOLEHTHl — B BHJIE APOOU U JpoOb — B BHUJC MPOLECHTOB;
3aMUChIBaTh OONBIIME W Majble YHcia € HCIOJIb30BaHHEM
LENBIX CTeTICHEeH YHCIIa IECSITh.

1.3

BrInonHsTh apI/I(l)MeTI/I“IeCKI/Ie JNIENCTBUS C paliuOHaJIbHBIMHA
4yuciiaMi, CpaBHUBATb pallMOHAJIBHBIC U JEﬁCTBHTeHLHLIe
quciia; HAaXOAUTHh B HECJIOXKHBIX ClIy4YasaXx 3HAYCHUS CTEIICHEH
C OCJIBIMH IIOKa3aTCIIAIMHU H KOpHefI; HaXOJUTh 3Ha4YCHUA
YU CJIOBBIX BLIpa)I(eHHﬁ.

1.4

OKpyTJSTh Leble YHClIa W JECSTUYHBIE IpoOW, HAXOIHUTh
MpUONVDKEHHUST 4YHCEeNT ¢ HEJOCTaTKOM W ¢ HU30BITKOM,
BBINIOJIHSITH OLICHKY YHCJIOBBIX BBIPAXKEHUH.

1.5

Pemiate TekcTOBBIC 3aJa4M, BKIIIOYAs 3aJayd, CBSI3aHHBIE C
OTHOIIEHWEM M C IPONOPLUOHAIBHOCTHIO BEIMYUH, C
JIpOOSIMH U TIPOIICHTAMH.

YMeTh BBINOJHSATH anreﬁpanquKne npeoﬁpamnaﬂnﬂ

2.1

CoctaBiiaTh OYKBEHHBIC BBIpOXCHHS U (QOPMYIBI IO
YCJIOBUSAM 33Ja4, HAXOAUTh 3HAYE€HHE BBIPAKCHUI.

2.2

BEIMOHATE OCHOBHBIE JEHCTBUSI CO CTENEHSIMH C ILENbIMU
MOKA3aTeNsIMH, C MHOTOWICHAMH H C aIreOpandecKuMu
JIpO0sIMHU.

23

[IpuMeHATh cBOMCTBa apu(PMETHUCCKUX KBAJIPATHBIX KOPHEH
JUTS BBIYUCIICHUS] 3HAYEHUH W MPeoOpa3oBaHUsI YHCIOBBIX
BBIpaKCHUH, COJIEPKALIMX KBaAPATHbIE KOPHHU.
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YMeTh pemiaTh YpaBHEHUsI H HEPaBEHCTBA

3.1

Pemate  nuHeiiHBIE, KBaJpaTHble  ypaBHEHUS u
paLOHANbHBIE YPaBHEHHS, CBOMAAIINECS K HHUM, CHCTEMBI
JByX JIMHEHHBIX YPAaBHEHMH M HECJIOXHbIe HEIUHEIHbIE
CUCTEMBI.

32

Pemate nuHeliHBIE W KBaapaTHBIE HEPABEHCTBA C OJHOM
MEPEMEHHON U WX CHCTEMBI.

5.7

Pemath reomeTpuueckue 3agaud, ONMpasch Ha U3yUYECHHBIE
cBOWCTBa (UIryp M OTHOLICHUIl MEXIYy HHMMH, NPUMEHSA
JIOTIOJIHUTENIbHBIE  TIOCTPOCHUS, anreOpauueckuit  u
TPUTOHOMETPUUECKUH anmnapaT, UAed CUMMETPUU.

5.8

Pemate  mpocreiiime  miIaHUMETPUYECKHE — 3aqaud B
IIPOCTPAHCTBE.

33

Pemath TekCTOBBIC 3aJaddl  alreOpayecKHM METOJOM,
HMHTEPNPETUPOBATh TOJNYYCHHBIH pPE3yJabTaT, IPOBOJHUTH
0TOOp peuIeHu, HcXost U3 GOPMYITUPOBKH 3aTaUH.

YMeTh BBINOJIHATH JAeicTBHUS ¢ QYHKUMSIMHA

4.1

V300paxkaTh YKciia TOYKAMH Ha KOOPANHATHON IPSIMOH.

4.2

OHpeL[eH)ITL KOOPpAWHATBI TOYKH IJIOCKOCTHU, CTPOUTH TOYKHU
C 3alaHHBIMH KOOpJAWHATaAMM.

43

Pacnos3naBath apupMeTHYECKUE U TE€OMETPUUECKHE TTpOrpec-
cun. [IpuMeHsTh GOpMyIIBl OOLIUX WIEHOB, CyMMBI 71 IEPBBIX
IICHOB apH(METHUECKOH M TEOMETPHIECKOH ITPOTPECCHI.

4.4

Haxonute 3HaYeHUs (QYHKIMH, 3aJaHHOW (OPMYIIOH,
Tabsuiei, rpadukom, 1o ee apryMeHTy.

YMerh paboTaTh €O CTATHCTHYECKOH MHGoOpManuei,
BBIYHCIATL CTATHCTHYECKHE XAPAKTEPHCTHKH, pelliaTh
KOMOMHATOPHBbIE  3aJa4Yd, HAXOAMTh  4YaCTOTy M
BEPOSATHOCTD CJ1y4aiiHOI0 cOObITHS

6.1

W3Bnekars nHGOPMALIUIO U3 TAOIHII, TUarpamMM, rpaduKoB.

6.2

Pemate KOMOMHATOpHBIE 3aa4yd IyTeM CHCTEMATHYECKOTO
nepebopa BO3MOXKHBIX BapHaHTOB, a TaKXeE C HCIONb-
30BaHUEM IIPaBUJIa YMHOKEHHUS.

6.3

Borunciste cpenHee 3HaUeHNE pe3yJIbTaTOB U3MEPEHUH.

6.4

HaxoanTe d9acTOTy CcOBEpIICHHS COOBITHS, WCIHONB3YS
COOCTBEHHBIC HAONIONCHUS ¥ TOTOBBIE CTAaTHCTHYECKHE
JIaHHBIE.

6.5

Haxonuts BepOSTHOCTHU CIIydaiHBIX COOBITHI B IIPOCTEHIINX
clyyasx.

4.5

Omnpenensts cBoHCTBA (QYHKITHH IO ee TPaduKy.

4.6

OnuchiBaTh CBOMCTBAa HW3YyYSHHBIX (YHKIUH, CTPOHUTH WX
rpaduku.

YMeTh BBINOJHATH JeHCTBHS ¢ TeoMeTPHYeCKHMU
(urypamn, KoopanHaTAMH, BEKTOPaMHU

5.1

PacnoznaBate reomerpuueckue GUIypbl, pazauyaTh HX
B3aUMHOE PACHOJI0XKEHUE.

52

H300paxarh reoMeTpudIecKie (pUrypHL

53

Pacrmo3HaBaTh Ha 4epTekax, MOJACISIX M B OKpYXKaromeH
00CTaHOBKE OCHOBHBIE IIPOCTPAHCTBEHHBIE Tela, H300paxaTh
HX.

YMeTh CTPOMTH H HCCJIe10BaTh npocTeﬁume
MaATEMATHYICCKUEC MOACJIN

7.1

MogenupoBaTh NpPAKTHYSCKHE CUTYallMd W HCCIIEAO0BATH
MOCTPOCHHBIE ~MOJCIM C  WCIOJNB30BaHHEM  arapara
anreOpsl.

72

ITonb30BaThCs A3BIKOM FE€OMETPHU ISl OIUCAHHS MTPEJAMETOB
OKPYKaIOILEero MUpa.

7.3

[IpoBoauTh J1OKa3aTENbHBIE PACCYXKAECHUSA IPU PELICHUH
3aja4, BbICTpaMBaTh apryMEHTAIMIO IPU J0Ka3aTelbCTBE;
pacno3HaBaTb JIOTMYECKM HEKOPPEKTHBIE PACCYXKICHHS;
3allUChIBAaTh MAaTEMaTHUYECKUE YTBEP)KACHUS, 0Ka3aTeNbCT-
Ba.

5.4

B mpocteiimux ciydasx CTpOMTh CEUEHMS M Pa3BEPTKU
IIPOCTPAHCTBEHHBIX TEJL.

5.5

[IpoBoauTh omepanuu HaJl BEKTOPAMH, BBIYUCIATH JAJIUHY U
KOOPAMHATHI BEKTOPA, YTOJI MEX/1y BEKTOPAMH.

5.6

BbluuciATh 3HaYGHHMS T'€OMETPHYECKMX BEIMYMH (JUIUH,
YIJIOB, IUIONa/iel, 00bEMOB), B TOM 4HMCIe: Uil yriioB oT 0
no 180° ompenensaTs 3HaueHHs TPUTOHOMETPUYECKUX
(YHKIMI 110 331aHHBIM 3HAUYCHUSIM YTJIOB.

YMeTh HCHO0JIB30BATH NPUOOPETEHHbIE 3HAHUS M YMEHUs
B IPAKTHYECKOI 1eATeJTbHOCTH U MOBCETHEBHOM KU3IHU

8.1

Pemarp Hecio)XHbIE TPaKTHUECKUE PACUETHBIE 3a/1a4H, B TOM
qucie, WCIONB3ysl TPU HEOOXOIMMOCTH  CIIPABOYHBIC
MaTepuabl, KaJIbKYJIATOP; BBIMOIHATH MPUKHUIKY M OIEHKY
pe3ysibTaTa BBIYUCICHHUH, WHTEPIPETHPOBATH PE3YJIBTATHI
pelieHuss 3ajad ¢ Y4eToM OrpaHUYEHHH, CBSA3aHHBIX C
peaIbHBIMH CBOMCTBAMH PAacCMaTPUBAEMBIX IMPOIECCOB H
SIBJICHUH.
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8.2

Ilonbp3oBaTbCd OCHOBHBIMU €AMHULAMU JUIMHBI, MAacCBhl,
BPEMEHH, CKOpPOCTH, IUIOIaaH, 00BeMa; BBIpaXkaTh Oolee
KpyIIHbIE €AMHUIIEI Yepe3 OosIee MeNKUe 1 Hao0opoT.

8.3

BoimonHaThe pacueTs! mo GopMmynnaM, COCTaBIATH (HOPMYIIbI,
BBIp@XAIOIUE 3aBHCUMOCTb MEXIY pealbHBIMH BEJINYH-
HaMH; HAXOJUTh HYXHbIC (OPMYJIBI B CIPABOYHBIX MaTe-
pHuanax; ONHMCHIBaTh 3aBUCUMOCTb MEXIY (U3NUECKUMHU
BEIMYMHAMH COOTBETCTBYIOIIMMH (HOPMYJIaMH TIPH HCCIe-
JIOBaHMH HECJIOJKHBIX MPAKTUYECKUX CUTYaIHH.

8.4

WnrepnperupoBaTh rpaduKd  peajbHBIX — 3aBUCHMOCTEH
MEXKY BEJIMYHMHAMU.

8.5

OnucelBaTh peanbHble CUTyallud Ha S3bIKE TI'C€OMETPHUU;
pelaTh NpakTUYeCKHe 3a/lauyd, CBA3aHHBIE C HAXOXKICHHEM
reOMETPUYECKUX BETHYUH (MCHONb3YS MPU HEOOXOIUMOCTU
CIPAaBOYHHKH M TEXHUUECKHE CPEICTBA).

8.6

BBIMOMHATE TOCTPOSHHST C  HCIOJIB30BAHHEM TI'E€OMETPH-
YEeCKHMX HHCTPYMCHTOB (JIMHEHKa, YTrOJNBHUK, IMPKYIIb,
TPAHCIIOPTHUD).

8.7

AHB.JII/I3I/Ip0BaTI) PCaJIbHBIC  YHCJIOBBIC  HNAaHHBIC, MIPCO-
CTaBJICHHBIC B BUJC JHUArpaMMm, Fpa(l)I/IKOB, Ta6J'II/III; IIOHUMAaThb
CTaTUCTUYCCKNEC YTBCPIKIACHUA.

8.8

Pemarp MIpaKTHYECKue 3a/1a4H, Tpelyromue
CHUCTEMAaTHIECKOT0 iepedopa BapHaHTOB; CPABHUBATH IITAHCHI
HACTYIJICHUS CIy4alHbIX COOBITUH, OLIEHUBATh BEPOSITHOCTh
CIIy4aifHOTO COOBITHS, COTOCTAaBJISITH MOJIEIH C PeabHOM
cuTyanuei.
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