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Koaudukarop
3JIEMEHTOB COJEPKAHUS IK3aMEHALMOHHOMH PaGoThl M TPeOOBAHUI K YPOBHIO
MOATO0TOBKHU BBINIYCKHUKOB /IJIs1 IpoBeienns B 2010 roay rocyaapcrBeHHoi
(utorosoii) arrecranuu (B HoBoii popme) no MATEMATUKE
00y4aIOIIUXCH, OCBOMBIINX OCHOBHBIE 00111€00pa30BaTeIbHbIe 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 COCTaBleH Ha OcHOBe OO05M3aTeIBHOTO MUHHMYyMa COIEpPKAHUS
OCHOBHBIX 00pa3oBaTeNbHBIX IporpamMMm U TpeOoBaHWN K YPOBHIO MOATOTOBKH
BBITYCKHUKOB  OCHOBHOM mikonel (IIpukaz MunobOpasoBanus PO  «O6
YTBEP)KACHUHN  (elepanbHOro KOMIOHeHTa ['ocyaapCTBEHHBIX —CTaHIapTOB
HayaJIbHOTO OOIIero, OCHOBHOTO 0O0mmero u cpeaHero (TMOJHOrO) 0oO0IIero
obpazoBanus ot 05.03.2004 r. Ne 1089).

B nepBoM cronbue Tabauibl 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
aena 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 ApudmeTnieckne IeicTBUS ¢ OOBIKHOBEHHBIMH APOOSIMH.
1.2.4 CpaBHenue apo0Oei.
1.2.5 Haxoxxnenue vactu (qpoOH) YMciIa M YMCIA [0 €ro YacTu
(zpobm).
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
oTpuLaTedbHBIMU unciamu. CBoiicTBa apupMeTHUECKHX
JICHCTBHH.
1.3.5 CreneHb ¢ LeNbIM IT0Ka3aTeleM.
1.3.6 UucnoBble  BBIPOKEHHS, TMOPSAIOK JCHCTBUH B  HHX,
UCIIOJIb30BaHUE CKOOOK.
1.4 Jleticmeumenvhvle uucia
1.4.1 KBanpatusrit KOPEHb u3 YHUCIa. Haxoxnenue
OpUONIDKEHHOTO ~ 3HA4€HWsT  KOPHS  C  [OMOIIBIO
KaJbKYJIATOPA.
1.4.2 Kopenb TpeTbell cTeneHu.
143 TTonsTue 00 wuppanmMoHalbHOM 4yHcie. JlecsaTuuHbie
MPUOIIDKSHHS MPPAOHATBHBIX YUCEIL.
1.44 JleWicTBUTEIbHBIC YHCIA KAaK OCCKOHCYHBIC JECATUYHBIC
JpoOu.
145 CpaBHeHUE IEHCTBUTEIbHBIX YUCEL.
1.5 Texcmosvie 3a0auu
1.5.1 Perenne TeKCTOBBIX 33124 apu()METHISCKUMH TPUEMAMH.
1.6 H3mepenus, npubnusicerus,, npoyexHmoi

1.6.1

EnuHunBEl M3MepeHus UIMHBI, TUIOMAAH, 00BbeMa, Macchl,
BpPEMEHH, CKOPOCTH. Pazmeprl OOBEKTOB M AJIUTENHLHOCTH
IIPOLIECCOB B OKPYIKAIOLIEM MHUPE.
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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 MPOHNOPLIKY.

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 NTpUONMKEHHBIX 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, CONEPIKAIUNX CTEHNeHH 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 [lepexon ot cioBecHOW (OPMYIHPOBKH COOTHOIICHHI
MEeXy BeIMIMHAMH K aJIreOpandecKom.

2.2.16 Penrenne TeKCTOBBIX 33184 ATeOpandeCcKHM CIIOCOOOM.

23 Yucnosvle nociedosamenbHoCmu

2.3.1 ITonsTHE MOCIE1OBATEIHLHOCTH.

232 Apudmerndeckas WM TEOMETpHUECKas  HPOTPECCHU.
Dopmybl o01ero 4JIeHa apupMeTH4ecKon u
TEOMETPUYECKON MPOrpeccuidi U CyMMBI 7 TIEPBBIX UJICHOB
apU(PMETHIECKOIl U TeOMeTPIUIECKON IporpeccHii.

233 C0oXHBI€ IPOLIEHTBL.

2.4 Yucnogvie pynxyuu

24.1 Oyaxnus.  Crnocobsl  3amamms  QyHkmmid.  O6macTs
OIIpeCICHHs 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 ~ QyHKImMsi, 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  QyHKOMA: 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 CMbICT 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 TTapAIUICIEHOCTH NPSIMBIX.

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'eomerpuueckne ¢urypsl u Tema. Todka, mpsMas |
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.

© 2010 denepanbhas ciyxba 1o Haa3opy B cdepe obpazoBanus U Hayku Poccniickoit Deneparmun

Konunposanue He nomyckaercs

© 2010 denepanbhas ciyxba o Haa30py B cdepe obpa3oBanus u Hayku Poccniickoit deneparmun

Konmnposanue He nomyckaercs




IMapannensHbIe u nepeceKaromuecs IIpsIMBIE.
IepnenquKynIpHOCTD MIPSIMBIX. Teopembt 0
HapaJIeIbHOCTH U MEPHEHAUKYISIPHOCTH  MPSMBIX.
CBOHCTBO CEpeIMHHOTO MEpPHEeHAUKYNsApa K OTPE3Ky.
[lepneHaUKYJISp U HAKJIOHHAS K IIPSIMOM.

3.1.9 Harnsnuele npencTaBieHUss O IMPOCTPAHCTBEHHBIX Telax:
KyOe, mapajnienenunene, npusMe, nupamuae, mape, chepe,
koHyce, uunuHApe. Ilpumepsr ceuenuit. [lpumeps
pa3BepTOK.

32 Tpeyzonvrux

3.2.1 [IpssMoyronbHBIE,  OCTPOYTOJNBbHBIE U  TYNOYTOJbHBIE
TPEYTOJIHHUKN.

322 Bbicora, Meauana, OuccekTpuca, CpeaHss  JIMHUSA
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 MPSIMOYTONBHBIX 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 TPUTOHOMETPHUECKOE TOXAEeCTBO. DopMysl,
CBSI3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJTHOTO
U TOro e yrma. TeopemMa KOCHHYCOB M T€OpeMa CHHYCOB;
NpUMEpEl WX TIPUMEHCHUS IS BBIYHCICHHS HIICMEHTOB
TpEeyroJbHHKA.

3.2.15 3aMeuaTenbHble TOUKH TPEYIOJBHUKA: TOYKU NEPECCUCHUS
CEepEIMHHBIX NIEPIECHANKYISIPOB, OUCCEKTPHC, METHAH.

3.3 Yemvipexy20aoHuK
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3.3.1 [Tapannenorpamm, ero CBOMCTBA U MMPU3HAKH.
332 ITpsMOYTOIPHUK, KBAIPAT, POMO, X CBOHCTBA U IPHU3HAKH.
333 Tparmeuusi, cpeaHsss JUHHS Tpareluy; paBHOOEIPEHHAs
Tpamnenus.
34 MmuozoyzonvHuxu
34.1 Bblnykible MHOTOYTOJIBHUKH.
34.2 CyMMa yriioB BBITYKIJIOTO MHOTOYTOJIbHHKA.
343 BrmcanHble 11 ONMCaHHBIE MHOTOYTOJIBHUKH.
344 [IpaBriIbHBIE MHOTOYTOJIbHUKH.
3.5 OxpyacHocmo U Kpye
3.5.1 LenTtp, paguyc, nuametp. [yra, xopaa. CeKTop, CErMEHT.
352 llenTpanbHblii, BOMCAHHBIA YIOJ; BEJMYMHA BIHCAHHOIO
yria.
353 B3aumMHO€e pacnonoxkeHue IpsaMOi U OKPY>KHOCTH.
354 KacarenbHass w cekymas K OKPYXXHOCTH; PaBEHCTBO
KacaTeJbHBIX, IPOBEICHHBIX U3 OJHOH TOYKH.
3.5.5 OKpy>KHOCTb, BIHUCaHHas B TPEYIOJIbHUK, U OKpPYKHOCTb,
OITHCaHHAs OKOJIO TPEYTOJIbHUKA.
3.5.6 BrucanHple W ONMCAaHHBIE OKPYXXHOCTH IPAaBUIIBHOTO
MHOTOYTOJIbHHUKA.
3.6 Hsmepenue ceomempuieckux enuiun
3.6.1 Jnuna oTpe3Ka. Jnuna JIOMaHO, MepUMET]p
MHOTOYTOJIbHHUKA.
3.6.2 PaccrossHue or TOoukM n0 mpsAMoi. PaccrosHue Mexny
napaJiieIbHBIMU IPSIMBIMU.
3.6.3 JIIHA OKPYXKHOCTH, YKMCIIO T; JUIMHA YTH.
3.64 Bemmuunaa yrma. I'pagycHas Mepa yriia, COOTBETCTBHE
MEXY BEJIMUMHOH yIiia ¥ JUIMHON TYT'H OKPY>KHOCTH.
3.6.5 [onsTHe 0 TUIOmMANU MIOCKUX (GUryp. PaBHOCOCTaBIEeHHBIE
Y paBHOBEIIMKHE QUTYPBIL
3.6.6 [Tnomane mpsmoyronasHuka. Ilmomans mnapauienorpaMmma,
TPEyroJbHUKa W  Tpameuun (OCHOBHBIE  (HOPMYIIBI).
DopmMynel, BRIpaXAIONIME IUIOMANb TPEYTOJFHUKA Yepe3
JIBE CTOPOHBI M YTOJ MEXKYy HHMH.
3.6.7 [Tomanes Kpyra v Iioiaib CeKTopa.
3.6.8 CBsi3b MEXIY IUIOMIASIMA TIOZOOHBIX QUTYD.
3.69 Oovem Tema. Dopmynsl  00beMa  NPSIMOYTONBEHOTO

napajsenenunena, Kyoa, mapa, IUINHAPa U KOHyca.
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3.7 Bexmoprut

3.7.1 Bexrop. [imaa (Momyns) BekTopa. KoopamHaTsl BekTOpa.
PaBeHCTBO BEKTOPOB.

3.7.2 Onepauuu  HaJl BEKTOpaMHU: YMHOXKEHHE Ha YHCIIO,
CIIOKEHHE, Pa3lioKEHHUe, CKalIIpHOe IPOU3BEACHUE. YTOI
MEXY BEKTOPAMH.

Kon
pas-
neJia

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

Tpe6oBanusi (yMeHHsI), IPOBepsieMble 3aJaHUSIMH
IK3aMeHALHOHHON PadoThI

4 DJIeMEHTHI JIOTUKH, KOMONHATOPUKH, CTATHCTUKH H
TEOPUH BEPOSITHOCTEH
4.1 MHooicecmsa u KOMOUHAMOPUKA
4.1.1 [Ipumepsl pemieHHs KOMOHMHATOPHBIX 3a1ad: rnepebop
BapHAHTOB, NTPABHJIO YMHOKCHUSI.
4.2 Cmamucmuyueckue 0anHvle
4.2.1 [IpencraBnenne [aHHBIX B BUAC TaONHI, JUarpam,
rpaduKoB.
4.2.2 CpenHee pe3ysnbTaToB H3MEPEHHMH.
423 [ToHsiTHE O CTATHCTUYECKOM BBIBOJIC HA OCHOBE BBIOOPKH.
4.2.4 [ToHsiTHE M TPUMEPHI CITYYaHHBIX COOBITHI.
43 Beposmuocmo
4.3.1 UYacrota coOBITHS, BEPOSITHOCTD.
432 PaBHOBO3MOXHBIE COOBITHS M ITOJICUET UX BEPOSITHOCTH.
433 ITpeacraBiieHHE O TEOMETPUUECKON BEPOSTHOCTH.
2. TpeGoBaHusI K YPOBHIO NMOATOTOBKH BBHINNYCKHHKOB, NMPOBepsieMble Ha

rocyiapcTBeHHOH (WUTOroBoOii) aTTecTauMu BbIMyCKHMKOB IX KiaccoB
00111€00pa30BaTe/ILHBIX YUPEKICHUI M0 MAaTEMATHKE

Koaudukarop TpeOOBaHMII K YpOBHIO IMOATOTOBKHM IO MaTEeMaTHKE
BBIITYCKHUKOB OCHOBHOH IIKOJIBI COCTaBIIeH Ha 0cHOBe O0s3aTeIbHOT0 MUHUMYMa
CoJiep KaHMsT OCHOBHBIX 00pa30oBaTelbHBIX NporpamMMm u TpeOoBaHW K YPOBHIO
MOJITOTOBKH BBINYCKHUKOB OCHOBHO# 1ikoibl (IIprka3 MunobpasoBanus PO «O6
YTBEP)KACHUH  (elepanbHOro KOMIOHEeHTa [oCyaapCcTBEHHBIX —CTaHIapTOB
HAyaJIbHOTO OOIIEero, OCHOBHOTO 0O0IIero W cpeaHero (TMOJHOTro) oO0IIero
obpazoBanus ot 05.03.2004 r. Ne 1089).

B niepBom ctouib1ie TabuMIbl YKa3aHbl KOJIbI pa3zesioB, Ha KOTOPbIE Pa3OUTHI
TpeOOBaHMS K YPOBHIO MOJATOTOBKM IO MareMaTtuke. Bo BTopom cronbue ykazaH
KOJ TpeOOBaHMS, JUII KOTOPOTO CO3JAlOTCs MPOBEPOYHBIC 3alaHus. B TpeThem
cronlOue  yka3aHbl  TpeOoBaHUS  (YMEHHA), T[pOBEpsEMble  3aJaHUSAMU
9K3aMEHAIIMOHHON paboThl. B COOTBETCTBUMHM CO CTaHAAPTOM OCHOBHOTO OOIIEro
oOpazoBaHusi B TpeOOBAaHUS K YPOBHIO MOJATOTOBKHM BKJIIOYAIOTCS TAaKXKe 3HAHUS,
HEOOXOIMMBIE JIJIsl OCBOCHHUST COOTBETCTBYIONIMX YMEHHIA.
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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 3HaKaMu, YMHOXXCHHE OJHO3HAYHBIX Yucel,
apI/I(l)MeTI/I‘IeCKI/IC orepanuu ¢ OOBIKHOBEHHBIMU IIpO6$IMI/I C
OJJHO3HAYHbIM 3HAMCHATCJICM U YHUCIIUTCIICM.

1.2

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

1.3

BrInonHsTh apI/I(l)MeTI/I“IeCKI/Ie JNIENCTBUS C paliuOHaJIbHBIMHA
4qucjiaMH, CpaBHUBAThb pallMOHAJIBHBIC H JEﬁCTBHTeHLHLIe
quciia; HaXOAUTh B HECJIOXKHBIX ClIy4dasaXx 3HAYCHUSA CTCIICHEH
C OCJIBIMH IIOKa3aTCIIAIMHU H KOpHefI; HaxXOJUTh 3Ha4YCHUA
YU CJIOBBIX BLIpa)I(eHHﬁ.

1.4

OKpyTJSTh Leble YHClIa W JECSTUYHBIE IpoOW, HAXOIHUTh
NpUONVDKEHHUST 4YHCeNT ¢ HEJOCTaTKOM W ¢  H30BITKOM,
BBINIOJIHSITH OLICHKY YHCJIOBBIX BBIPAXKEHUH.

1.5

Pemiate TekcTOBBIC 3aJa4M, BKIIIOYAs 3aJa4dd, CBSI3aHHBIE C
OTHOIIEHWEM M C IPONOPLUOHAIBHOCTHIO BEIMYUH, C
JIpOOSIMH U TIPOIICHTAMH.

YMeTh BBINOJHSATH anreﬁpanquKne npeoﬁpamnaﬂnﬂ

2.1

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

2.2

BEIMOHATE OCHOBHBIE JEHCTBUSI CO CTENEHSIMH C ILENbIMU
MOKA3aTeNsIMH, C MHOTOWICHAMH H C aIreOpandecKuMu
JIpO0sIMHU.
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[IpuMeHATh cBOMCTBa apu(PMETHUCCKUX KBAJIPATHBIX KOPHEH
JUTS BBIYUCIICHUS] 3HAYEHUH W MPeoOpa3oBaHUS YHCIOBBIX
BBIPKCHUH, COJIEPKALIMX KBaAPAaTHbIE KOPHHU.

YMeTh peliaTh YPaBHEHHUSI H HEPABEHCTBA
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3.1

Pemats TMHEHHEIE, KBaJpaTHbBIE YpaBHEHUS u
palMOHANbHBIE YPaBHEHMSA, CBOISAIIMECS K HHUM, CHCTEMBI
JIByX JIMHEHHBIX YPaBHEHHWH M HECJIOXHbBIE HEJTMHEWHBIC
CHCTEMBI.

5.7

Pemate reomeTpuueckue 3aJaud, ONMPAsCh HA U3YyYCHHBIE
cBOiicTBa (UTyp M OTHOIICHHH MEXIy HUMH, HIPUMEHSIS
JIOTIOJTHUTENIbHBIE  TTOCTPOEHUS, anreOpanueckuit U
TPUITOHOMETPUUYECKHH aNmapaT, UAed CUMMETPUU.

5.8

Pemate  mpocTeiimue  IUIAaHUMETPUYECKHE  3aJadyd B
POCTPAHCTBE.

YMmers paborath €0 CcTaTHCTHYeCKOH HHoOpManuei,
BBIYHCIATL CTATHCTHYECKHE XAPAKTEPHCTHKH, peliaTh
KOMOMHATOpPHbIE  3a1a4M, HAXOAUTb  YACTOTY H
BEePOSITHOCTH CJIY4aiiHOro cOOBITUS

6.1

W3zBnekars nHMOpMALIMIO U3 TaONHUI, THarpamMM, IpaduKoB.

6.2

Pemath KOMOWHATOpHBIE 3aJa4Yd IyTEM CHCTEMATHYECKOTO
nepebopa BO3MOXKHBIX BapHaHTOB, a TaKXe C HCIOJb-
30BaHUEM IIPaBUJIa YMHOKEHHUSI.

6.3

BbIuncnaTs cpeHee 3Ha4eHUE PE3yJIbTaTOB U3MEPEHHI.

6.4

Haxomuth 4acTtoTy COBEpIICHHS COOBITHS, HCIOJIB3YS
COOCTBEHHBIE HAOJIIONEHUS M TOTOBBIE CTAaTUCTHYECKHUE
JIaHHEIE.

6.5

Haxonuts BEpOSTHOCTH CIIydaiHBIX COOBITHI B IIPOCTEHIINX
clyyasx.

Ymerb CTPONTL H HCCIEN0BATh  NpocTeimmune
MaTeMaTHYeCKHe MOIeJH

7.1

MopenmupoBaTh NPAaKTHYECKHE CHUTYallid MW HCCIICNOBAaTh
MOCTPOGHHbIE ~MOJEIM C  HCIOJb30BAHMEM  arapara
anreOpsl.
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[Tonb30BaThCs SI3BIKOM FEOMETPHU ISl OTIMCAHUS TIPEAMETOB
OKPYKaIOILEero MUpa.

7.3

IIpoBoouTh HOKa3aTEIbHBIE PACCYKAEHHS IPU PpEIICHUU
3aJay, BBICTpPauBaTh apryMEHTALMI0 IIPU JIOKA3aTENILCTBE;
pacro3HaBaTh JIOTMYECKM HEKOPPEKTHBIE PACCYXKIEHMS;
3allUChIBATh MATEMATHYECKUE YTBEP:KACHUS, IOKA3aTeNbCT-
Ba.

32 Pemarp nuHelHble M KBaJpaTHble HEpaBEHCTBA C OJHOU
[EPEMEHHON U UX CUCTEMBL.

33 Pemath TekcTOBBIE 3agaud  aureOpaMyeckuM MeETOAOM,
MHTEPIIPETUPOBAaTh IOJYYEHHBI pe3ysnbTaT, NPOBOIMUTH
0TOOp penreHui, ncxoas 3 (GOPMYIHPOBKH 331a4H.

YMeTh BBINOJIHATD AeCTBHUA ¢ QYHKIUAMHU

4.1 N300paxarh 4nciaa TOUKAMU Ha KOOPJMHATHOM MPSIMOH.

4.2 Onpenenars KOOPAMHATHI TOUKU INIOCKOCTH, CTPOUTh TOUKU
C 3aJIaHHBIMU KOOpAMHATaMHU.

4.3 PacmozHaBath apuMeTHUECKHE U TEOMETPUIECKUE TIPOrpec-
cun. [IpuMeHATH GOPMyIIBI OOIUX WICHOB, CyMMEI 71 IIEPBBIX
9JICHOB apH(METHUESCKOH M TEOMETPHIECKOH ITPOTPEeCCHi.

4.4 Haxoaute 3HaueHus (QyHKUUH, 3amaHHOW  (HOPMYIIOH,
Tabunei, rpag KoM, 10 ee apryMeHTy.

4.5 Omnpenensts cBoicTBA QPYHKITHH 10 ee TpaduKy.

4.6 OnuceiBaTh CBOMCTBAa H3YyYEHHBIX (QYHKLHUH, CTPOUTH HX
rpaduKH.

YMeTh BBINOJHATH [eHCTBHS ¢ TIeOMeTPHYECKHMMHU
¢urypamu, KoopauHaTaM¥, BEKTOpaMHu

5.1 PacozHaBaTte reomerpuyeckue (QHUTYPBI, pa3IMyaTh HMX
B3aUMHOE PACHOI0XKEHUE.

52 N300paxars reoMeTpuyeckue GUrypol.

53 Pacnio3naBaTe Ha depTexax, MOIENIX U B OKpY>KaroIIen
00CTaHOBKE OCHOBHBIE IIPOCTPAHCTBEHHBIE Tela, H300paxkaTh
UX.

5.4 B mpocreitmux ciydasx CTpPOUTH CEUYEHHS M Pa3BEPTKU
IPOCTPAHCTBEHHBIX TEL.

5.5 IIpoBoaUTE omepanyy HajJ BEKTOPaMHM, BBIYHCIATH JUIMHY U
KOOPJIMHATHl BEKTOPA, YTOJ MEXKTy BEKTOPAMH.

5.6

BBIYHCIIATD 3HAYEHHS TEOMETPUYECKMX BEJIMYMH (JUINH,
YTJIOB, ILIOMIAJIeH, 00BbEMOB), B TOM 4YHCie: I yrinoB ot 0
no 180° ompenensaTh 3HaueHHS TPUTOHOMETPUYECKUX
(YHKIMI 110 3a1aHHBIM 3HAUYCHUSIM YTJIOB.

YMeThb HCNO0JIL30BATH IPHOOPEeTeHHbIe 3HAHUS U YMEHHUs
B MPAKTHYeCKO 1eATeJJbHOCTH M MOBCeTHEBHOI JKHU3HU
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8.1

Pemiath HeCIOXKHBIC MPAKTHUECKUAE PACYCTHBIC 3a/1a4H, B TOM
Yucie, WCIONB3ys TPU HEOOXOAMMOCTH  CIIPaBOYHBIC
MaTepUabl, KaJbKYJIATOP; BBIMOIHATh MPUKHUIKY U OIECHKY
pe3ysibTaTa BBIYUCICHHUH, WHTEPIPETHPOBATH PE3YJIBTATHI
pemeHnst 3amad ¢ Y4eTOM OTpaHWYEHHi, CBSA3aHHBIX C
peaIbHBIMH CBOMCTBAaMHM PacCMaTPUBAEMBIX IPOIECCOB H
SIBJICHUH.

8.2

IToap30BaThCsI OCHOBHBIMH ~€IWHHUIIAMH JUIMHBI, MAacChl,
BpPEMEHH, CKOPOCTH, IUTOMIaaH, O0beMa; BBIpaXaTh Oojee
KpYIIHBIE €IMHULIBI yepe3 0oJiee MEJIKUE U Ha00OpOT.

8.3

BoimonuaTh pacueTs! mo GopMmynaMm, COCTaBIATh (HOPMYIIbI,
BBIPXKAIOIIME 3aBHCUMOCTh MEXIY pEalbHBIMH BEJINYH-
HaMH; HAXOJUTh HYXHbIE (OPMYJIBI B CIPABOYHBIX MaTe-
puasiax; OIMCBHIBATH 3aBHCUMOCTb MEXAY (HU3HYECKUMHU
BEIMYMHAMH COOTBETCTBYIOIIUMH (HOPMyJIaMH TIPH HCCIe-
JIOBaHMH HECJIOJKHBIX MPAKTHYECKUX CUTYaIHUH.

8.4

WurepnpetupoBaTh rpaduKd  peajbHBIX — 3aBUCHMOCTEH
MEXK/1y BEJIHYMHAMHU.

8.5

OnucelBaTh peajbHble CUTYallMM Ha SI3bIKE TI'E€OMETPHU;
pelaTts NpakTHYECKUE 3aJadM, CBSI3aHHBIE C HAaXOXKACHUEM
TeOMETPUYECKHX BEHUYMH (HCHONB3ys MPU HEOOXOIUMOCTH
CTIPaBOYHMKHU M TEXHHUYECKUE CPEJICTBA).

8.6

BBEIMONHATE MOCTPOSHMS C WCHONB30BAHHEM TEOMETpPHU-
9EeCKHMX HWHCTPYMCHTOB (JIMHEHKa, YTOJNBHUK, IIMPKYIIb,
TPAHCIIOPTHUP).

8.7

AHaJII/I3I/II)OBaTI> PCAITBHBIE  YHUCIOBBIC  HAHHBIC, TPEI-
CTaBJICHHBIC B BUJC JHUAarpaMMm, Fpa(i)I/IKOB, Ta6J'II/H_I; IIOHUMAaThb
CTaTUCTUYCCKNEC YTBCPIKIACHHUSA.

8.8

Pemats IIPaKTUYECKHUE 3ajaud, Tpelyromue
CHUCTEMAaTU4ECKOro Iepedopa BapuaHTOB; CPAaBHUBATh LIAHCHI
HACTYIUIEHUs! CITyJalfHbIX COOBITHUII, OIlEHHBAaTh BEPOSTHOCTD
CIIy4ailHOTO COOBITHS, COIOCTABIATH MOJIETH C pPeanbHOU
cuTyauuei.
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