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NOACHUTENIbHAA 3ANMUCKA

Pabouas npoepamma cocmasnena 6 coomeemcmsuu ¢ HOPMAMUSHLIMU OOKYMEHMAMU.

1. ®enepanbublii 3akoH «O0 oOpazoBanuu B Poccuiickoit ®enepaunn» ot 29.12.2012r. Ne273-
@3

2. ®@epepanbHBIE TOCYJAPCTBEHHBIH 00pa30BATENbHBIM CTAaHAAPT OCHOBHOTO oOuiero
obpazoBanus (0a30BBI YPOBEHB), YTBEPKICHHOIO MPHKa30oM MUHUCTEPCTBA 00pa30BaHUS U HAYKU
Poccuiickoit ®eneparuu ot 17 nexadps 2010 r. Ne 1897), (nanee - ®T'OC OOO) ¢ u3MeHEHUSIMHU.

3. OcHoBHas oOpa3oBaTellbHass mporpaMmMa OCHOBHOro o0miero oOpaszoBanus MKOY
«Ka3zanckast ocHOBHas 001eo0pa3oBaTeibHas IIKOJIay 30JI0TYXHHCKOTro paiioHa Kypckoii obnactu

eab kypca:
CUCTEMaTH3aIlusl 3HAHUH U CTIOCOO0B JACSITEIPHOCTH 00YyJAIOIIMXCS IO MaTEMATHKE 332 KypC OCHOBHOM
IIKOJIbI, MOJArOTOBKAa oOyuarommxcd 9 Kjacca K OCHOBHOMY TOCYJIapCTBEHHOMY JK3aMEHY IO
MaTeMaTHKe.

3apaum kypca:
3aKpENUTh OCHOBHBIE TEOPETUUECKHE TIOHSITHS M ONPEACIICHUS IO OCHOBHBIM M3y4aeMbIM pa3/iesiam;
0TpaboTaTh OCHOBHBIE THIBI 337a4 u3ydaeMmblx TUIIOB KM OI'D «Anrebpa» u «l'eomeTtpus» u ux
AITOPUTM PEIICHHUS;
¢dbopMupoBarh y oOOyyaroUmuxcs IEJIOCTHOTO NPEICTAaBIEHUs O TeMe, €€ 3HAa4eHHUsl B pasjielne
MaTeMaTHKH, MEXIPEIMETHBIE CBS3H C IPYTUMU TEMaMU;
CIOCOOCTBOBATh WHTEJUICKTYAIbHOMY DPAa3BUTHIO y4YaIUXCS, (POPMUPOBAHUIO KAYECTB MBITIUICHUS,
XapaKTEPHBIX I MAaTeMaTUYECKOW JCATEIHPHOCTH U HEOOXOAMMBIX YUYCHHKY JUISl YCICITHOM CIavu
OI'D, ms obmelt couraabHONW OpUEHTALINH;
aKIICHTHPOBATh BHUMAHUE YYAIINXCsl Ha €UHBIX TPeOOBAaHUAX K MpaBUiiaM O(POPMIICHUS Pa3TUIHBIX
BHJIOB 33J1aHUI, BKJIIOYAEMBIX B UTOIOBYIO aTTECTALIMIO 3a KypC OCHOBHOM IIKOJIBI.
CHOCcOOCTBOBATH CO3/aHUIO YCIOBUN OCMBICICHHOCTH yU€HUSs, BKIIOUEHHS B HEro0 0Oydaromierocs Ha
YPOBHE HE TOJBKO MHTEJUIEKTYaJIbHOM, HO JUYHOCTHOM M COLMAIBHON AKTUBHOCTH C NPUMEHEHUEM
T€X WX UHBIX METO0B O0yUEHHUSI.

[Iporpamma kypca «lloaroroBka x I'MA mo maremaruke» mnpeaHa3HAuy€Ha YISl MOBBIIICHUS
3¢ dEeKTUBHOCTH MOATOTOBKU O0ydaromuxcs 9 kjacca K OCHOBHOMY T'OCYJIapCTBEHHOMY SK3aMEHY 10
MaTeMaTHKE 3a KypC OCHOBHOM IIKOJbl W NPEeIyCMaTpUBAeT HMX MOATNOTOBKY K JajbHEHIIEMY
oOyuYeHUIO; HaIpaBJieHa Ha BOCIIOJIHEHUE HEIOCTAIOIIUX 3HAHWM, OTPabOTKy NPHUEMOB pPEIICHUs
3aJlaHUM PA3IMYHBIX THUIIOB M YPOBHEW CIIOKHOCTHM BHE 3aBUCHUMOCTH OT (POPMYJIUPOBKH, a TaKKe
oTpaboTKy TuUMOBBIX 3amanuii OI'D 1o MmaTemaruke Ha TECTOBOM Marepualie; IO3BOJIUT
CUCTEMAaTHU3UPOBATh U YIIyOUTh 3HAHUS 00y4YalOLIUXCsl M0 Pa3IMYHBIM pa3lieliaM Kypca MaTeMaTUKU
OCHOBHOI1 1IKOJIBI (apuMeTuke, anredpe, CTaTUCTUKE, TEOPUH BEPOSITHOCTEH U TEOMETPUN).

[Iporpamma Kkypca cocTtaBieHa Ha oOcHOBe (O0s3aTeIbHOIO0 MHUHUMYMa COJEP)KaHUS
00pa3oBaTeNpHBIX MPOrPaMM IO MaTeMaTHKe U TpeOOBaHUI K YPOBHIO MOJTOTOBKU BBIITYCKHUKOB
OCHOBHOI mmikonbl, ¢ ydyeromM Crneuuduranuun KHWM mns npoeaenus OI'D mo mMaremaTtwke u
Komudukatopa mnpoBepsiembix TpeOoBanuii k pesynbratam ocBoeHus OOII OOO wu snemMeHTOB
coaepkanus s npoBenenus OI'D nmo maremartuke, noAroroBieHHbIx GUIIN.



ILJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS KYPCA BHEYPOUHOM
JAEATEJIBHOCTH

Jluunocmuule pe3yromamaol:

JIM9HOCTHBIE PE3yIbTAaThl OCBOCHUS MPOTPAMMBI OTPAKAOT CHPOPMHUPOBAHHOCTH, B TOM UYHUCIIC
B YaCTH:

Ilampuomuueckoeo eocnumanusi.

MPOSIBJICHUEM MHTEpPEca K MPOIIJIOMY M HACTOSIIEMY POCCHHCKON MAaTeMaTHKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSM POCCUUCKUX MATEMATUKOB M POCCUHUCKOM MATEMAaTUYECKOM IIKOJIbI, K
WCIIOIB30BAHUIO 3TUX JOCTHXKCHUM B IPYTUX HAayKaxX W MPUKIIATHBIX cepax.

I'pasxcoanckozo u 0yx08HO-HPABCMBEHHO20 BOCNUMAHUSL:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOSI3aHHOCTEN TpakJaHWHA ¢ pealiu3allid  €ro Ipas,
MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX (DyHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBJICHUH,
MpoLEayp Tpa)xJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI W Mp.); TOTOBHOCTBIO K O0OCYXJIEHHUIO
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIDKEHUM HAyKH, OCO3HAHUEM
BOXKHOCTU MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B IEATEIILHOCTH YUYEHOTO.

Tpyoosoco eocnumanusi.

YCTAHOBKOW Ha AaKTUBHOE YyYacTHE€ B PEIICHUM TMPAKTUUECKUX 3a/lad MaTeMaTHYECKOM
HaIpaBJIEHHOCTH, OCO3HAaHWEM BAXHOCTH MaTEMaTHYECKOTO OOpa30BaHMsI Ha MPOTSKEHUU BCEH
KU3HU I YCHEITHOW MpodeCCHOHATBHOM NEATeTHHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HaHHBIM BBHIOOPOM W TOCTPOCHHEM WHIWBUIYATbHOW TPAeKTOPUU OOpa30BaHUS M >KM3HEHHBIX
TIJIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIECTBEHHBIX MOTPEOHOCTEH.

Idcmemuuecko2o 80CNUMAHUSL:

CIIOCOOHOCTBIO K OMOIMOHATLHOMY M OCTETUYECKOMY BOCHPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/a4, PEIICHUH, PACCYKJIEHWW;, YMEHHMIO BHJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

L]ennocmu nayunoeo nosnanus:

OpUEHTAIIMECH B JEATCIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYUYHBIX MpEJACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS YEJIOBEKa, MPUPOJILI W  0OIIecTBa, TMOHUMAaHHEM
MaTeMaTHYeCKOW HAayKH Kak c(hepbl YeTOBEYECKON MEATEILHOCTH, ITANOB €€ Pa3BUTHs U 3HAYUMOCTH
JUIS Pa3BUTHS LIMBUJIM3ALMU; OBJIQJICHUEM S3bIKOM MAaTEMAaTHKA U MAaTEMaTUYECKON KyJIbTypOill Kak
CPEACTBOM TO3HAHUS MHUpPA; OBJIAJICHUEM TMPOCTEUIIMMU  HAaBbIKAMHU  HCCJIEI0BATEIbCKOU
JeSITEILHOCTH.

Qusuyeckoeo BoCnUMAanus, GOPMUPOBAHUS  KYIbMYPbl  300P06bs U  IMOYUOHATLHO2O
onazononyyus:

TOTOBHOCTBIO MPUMEHATh MAaT€MaTHUYECKUE 3HAHUS B MHTEPECAX CBOETrO 3JI0POBbS, BEICHUS
310pOBOro o0Opasa >KM3HU (3I0pOBOE IMHUTaHHWE, COATAHCUPOBAHHBIM PEKHUM 3aHATHH MU OT/IbIXA,
peryispHas pu3ndecKas akTUBHOCTS); COOPMUPOBAHHOCTHIO HAaBBIKA peIeKCUH, PU3HAHUEM CBOETO
IpaBa Ha OIMKMOKY U TAKOT'0 YK€ IpaBa APYroro 4yejaoBeKa.

JKonocu1ecko2o0 60CNUMAHUSL:

OpHUCHTAIlMCH Ha NPHUMEHEHHWE MAaTeMAaTHYECKMX 3HAHWUW JUIS pPEIIeHHs 3a1a4 B 00J1acTh
COXPaHHOCTH OKPYXaIoLIel cpeibl, IIIaHUPOBAHMS MIOCTYIIKOB U OLEHKH UX BO3MOXHBIX [TOCJIEICTBUI
JUTSI OKPY’KAFOIIEH Cpejbl; OCO3HAHUEM TJI00ALHOTO XapaKTepa dKOJOTHYECKUX MPOoOIeM B MyTel ux
pelIeHusl.

Jluunocmusix pe3ynrbmamos, obecneuusaruux adanmayuro 00y4arue2ocs K U3MeHaouuUMcs
VCI0BUAM COYUANBHOU U NPUPOOHOU CPeObl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCJIOBHSIX HEOIPEAETEHHOCTH, MOBBIILIEHUIO YpPOBHSA CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YUCJIE YMEHHUE YUUThCA Y APYTUX JIHOJIEH,
MpHOOpeTaTh B COBMECTHOM /I€ATEIHbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUHN U3 OMbITA JPYTHX;
HE0OXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHWH, B TOM 4YHcle (OpPMYITUPOBATH UAEU, TIOHSTHS,
runore3bl 00 Oo0BEKTaX M SIBICHUAX, B TOM 4YHCIE paHee HE HU3BECTHBIX, OCO3HABATh JEMUIUTHI
COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CUTYAIIMIO, BOCIIPHHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIINI KOHTpMED,



KOPPEKTHPOBATh IMPHUHUMAEMbIE DEIICHUS W JeWCTBUS, (OPMYIMpPOBATH W OLICHUBATH PUCKU U
MOCTENICTBHS, POPMUPOBATH OIIBIT.

Memanpeomemmnuie pezyiomamo.

Pezynamuenvie YY/[
OIIPEeIeNIATh COOCTBEHHBIE MPOOJIEMBI M IPHUMHBI KX BO3SHUKHOBEHUS MPHU paboOTe ¢ MaTEeMaTHUECKUMHU
00BEKTaMHU;
(bopMyaHpoBaTh COOCTBEHHBIC BEPCUU WM MPHUMEHSTH YK€ W3BECTHBIC ()OPMBI U METOJBI PEIICHHS
MaTeMaTH4eCKON MpobseMbl, (OpMYJIUPOBATh MPEANOIOKEHUS U CTPOUTh TMIOTE3bl OTHOCUTEIIBHO
paccMarpuBaeMoro oOBbEKTa M IMPEJBOCXHUINATh pe3ysibTaThl CBOEH yueOHO-IIO3HABATEIbHOMN
JeSITENIbHOCTH;
ONpeAEATh IMYTH JOCTHKEHHS ILieJied U B3BELIMBAaTh BO3MOXKHOCTH pa3pellCHUsl ONPEEeSIEHHBIX
y4eOHO-TT03HABATEIbHBIX 33/1a4 B COOTBETCTBUH C ONPEICIICHHBIMU KPUTEPUSIMH U 337a4aMH;
BBICTPanMBaTh COOCTBEHHOE OOpa30BaTeNbHOE MOANPOCTPAHCTBO JUISl pa3pelIeHUs OINpPeAeICHHOrO
Kpyra 3ajad, onpeAesaTh U HaXOJAUTh YCIOBHS JUIsl peanu3aliy el u niaHoB (caMmooOydeHue);
CaMOCTOSITENIbHO BBIOMpATh CpeAu NPeIOKEHHBIX pecypcoB HauOosiee 3((EeKTUBHBIE U 3HAYUMbIE
IpH paboTe C ONpeIeICeHHON MaTeMaTHYeCKOU MOJIENbIO;
YMETh COCTaBJIATH IJIaH Pa3pelIeHMs] ONpPEAEICHHOro Kpyra 3ajad, HUCIOJIb3Yys pa3jIU4HbIE CXEMBI,
pecypchl TMOCTPOEHHUSI JAuarpamMM, MEHTAJIbHBIX KapT, TMO3BOJISIONIMX MPOU3BECTH JIOTHMKO -
CTPYKTYPHBIN aHAIIN3 3a]1auu;
yMETh TUIAHUPOBATh CBON 0Opa3oBaTeNIbHBI MapLIPYyT, KOPPEKTUPOBATH U BHOCHUTH ONpEe/ICHHBIE
M3MEHEHHUs, KaYeCTBEHHO BJIMSIONIME Ha KOHEUHBIH MPOIYKT YueOHO-TI03HABATENbHOM e TEIbHOCTH;
YyMEHHE KaueCTBEHHO COOTHOCHUTh CBOM JIEHCTBUSL C MpPEIBKYLIIA€MbIM HTOTOM  y4eOHO-
MO3HABATEIbHON JEATEIbHOCTH TOCPEICTBOM KOHTPOJS M IUIAaHUPOBAHHUS Y4eOHOTo mpolecca B
COOTBETCTBUU C HW3MEHSIOMIMMUCS CHUTyallUsIMU W TNPUMEHSEMBIMU CpeAcTBaMH M (opMaMu
OpraHu3aluy COTPYJHUUYECTBA, a TAKXKE UHIUBUYalbHON pabOTHI HAa yPOKE;
yMEHHE OTOMpaTh COOTBETCTBYIOLIUE CPEACTBA pEeAM3allMd pEIICHUs MaTeMaTHYecKuX 3azad,
noJ0UpaTh WHCTPYMEHTHI JUIl OLIEHUBAHMs CBOEH TpaeKTopuu B paboTe C MaTeMaTUYECKUMU
MOHATUSAMH U MOJIEIISIMU;

Hoznaeamenvnvie YY/[
YMEHHE ONpEAEATh OCHOBOIIOJArarollee IMOHITHE U MPOU3BOIUTH JIOTMKO-CTPYKTYPHBIM aHau3,
ONPENeNIATh OCHOBHBIE IIPU3HAKM U CBOWCTBA C IIOMOINBIO COOTBETCTBYIOIIMX CPEACTB U
MHCTPYMEHTOB;
YMEHHE MPOBOJUTH KIACCU(PHUKALMIO OOBEKTOB Ha OCHOBE KPUTEPHEB, BBIAEIATH OCHOBHOE Ha (hoHE
BTOPOCTEIICHHBIX JIaHHBIX;
YMEHHE HPOBOJIUTH JIOTMUECKOE PACCYXAECHUE B HANpaBICHUU OT OOLIMX 3aKOHOMEPHOCTEH
M3y4aeMoH 3a7jauMl 10 YaCTHBIX PACCMOTPEHUIH;
YMEHHE CTPOUThb JIOTMYECKHE pACCYKICHHUS Ha OCHOBE CHUCTEMHBIX CPAaBHEHHIl OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI'0 MaTeMaTU4eCKOro pasjesia WM MOJENH, NOHATUS WIN KJIacCOB, BBIICIASA
OIpeJIeJIeHHbIE CYIIECTBEHHbIC PU3HAKU UIH KPUTEPHH;
YMEHHUE BBISABIATh, CTPOUTh 3aKOHOMEPHOCTb, CBSI3HOCTh, JIOTMYHOCTh COOTBETCTBYIOIIMX LIENOYEK
paccyxJeHui 1mpu padoTe ¢ MaTeMAaTHYECKUMU 3aJadyaMH, YMETh MOJPOOHO M CKATO MPEACTaBIAThH
JIeTaIM3allii0 OCHOBHBIX KOMIIOHEHTOB IIpU [JOKAa3aTelbCTBE IOHATUH M COOTHOIIEHHH  Ha
MaTeMaTHYECKOM SI3BIKE;
YMEHHE OPraHU30BBIBATh NOWCK U BBISBJIATH NPUYMHBI BOSHUKAIOLIUX MTPOLIECCOB, SIBIECHUH, Hauboee
BEpOSATHBIE (PAKTOPBI, MO KOTOPHIM MaTeMaTH4YeCKue MOJeTu M OOBEKThl BeayT cels 1o
OIpeJIeIEHHBIM JIOTHYECKUM 3aKOHAM, YMETh IPUBOANUTH MPUUYUHHO-CIIECTBEHHBIH aHAN3 MOHATHH,
CYX/IEHUI 1 MaTeMaTHYECKUX 3aKOHOB;
YMEHHE CTPOUTh MATEeMaTHUYECKYI0 MOJIENb NP 3aJaHHOM YCIIOBHH, 00JIaJaroulei onpeeeHHbIMU
XapakTepUCTUKAMU OObEKTa MpH HAIWYMM ONpPEJENICHHBIX KOMIIOHEHTOB (hopMUpYIOIIErocs
MPEIOIaraeMoro MOHATHS WK SIBJICHUS;



YMEHHE IEPEBOJUTh TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTAaBJISIONIYIO MAaT€MaTHUYECKOM 3aJauu
Ha S3BIK TpaUuecKoro OTOOPaXEHHS - COCTABICHHMS MAaTEMaTHYeCKOH MOJIENH, COXpaHSIOMIEH
OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKU;
YMEHHE 3ajjaBaTh IUIAH PELIEHHUs MAaTEeMAaTUYECKOW 3aJauyd, PEaJu30BbIBaTh AJITOPUTM JEMCTBUN Kak
MOIIAroBOW MHCTPYKLUU JUIS pa3pelieHns yueOHO-T03HaBaTeIbHOM 3a/1a4H;
YMEHHUE CTPOUTH JJOKA3aTEIbCTBO METOAOM OT IIPOTUBHOIO;
yMeHHe padoTaTh C MPOOIEMHON CUTYaIMel, OCYIIECTBIATH 00pPa30BaTEIbHBINA MPOIECC MTOCPEICTBOM
IIOMCKAa METO/IOB M CIIOCOOOB pa3pelIeHUs 3a/ladyM, ONpeAessTh IPaHUIIbI CBOEro 00pa30BaTEIbHOIO
IIPOCTPAHCTBA;
YMETh OPUEHTUPOBATHCS B TEKCTE, BBISIBIISITH [VIABHOE YCJIOBUE 33J]aul U yCTaHABIMBATh COOTHOLIEHHE
paccMaTpuBaeMbIX 0OBEKTOB;
YMEHHE MEePEBOANThH, HHTEPIPETHPOBATh TEKCT B HHBIE ()OPMBI MPEICTABICHUS HHPOPMALIUU: CXEMBI,
Jyarpammsl, rpaduuecKkoe IpeCTaBlIeHNEe JaHHbIX;
Kommynuxkamuenwvie YY/|
yMeHHue paboTaTh B KOMaH i€, GOPMUPOBAHNE HABBIKOB COTPYIHUYECTBA U Y4EOHOT0 B3aUMOAEHUCTBUS
B YCJIOBUSAIX KOMAaHJIHOM UTPbI UJIU UHON (POPMBI B3aUMOJICHCTBUS;
YMEHHE pachupefensiTb poJd U 3aJaud B paMKax 3aHATus, QOpMHUpPYS TakKe HaBbIKU
OpPraHM3aTOPCKOT0 XapakTepa;
YyMEHHE OIEHUBAaTh IPaBWJIBHOCTh COOCTBEHHBIX JIEHCTBUM, a TakkKe JESITeIbHOCTU JPYTHX
Y4aCTHUKOB KOMaH/IbI;
KOPpEeKTHO, B paMKax 3ajJad KOMMYHHUKanuu, (opMyiIupoBaTb UM OTCTaMBaTh  B3IJISJIBI,
apryMEeHTUpOBaTh JIOBOJbI, BBIBOJbI, @ TAKXX€ BBIJIBUraTh KOHTAPTYMEHTBI, HEOOXOIUMBIE s
BBISIBJICHHS] CUTyaIllH yCIieXa B PElIEHUH TON WJIM HHOW MaTeMaTHU4ecKoil 3a1a4u;
yMEHHE MOJIb30BaThCSl MAaTEMAaTHYECKUMU TEPMUHAMMU JUIsl peleHus yueOHO-TI03HaBaTebHBIX 3a/]a4, a
TaKK€ CTPOUTh COOTBETCTBYIOIME pEYEBbIC BBICKA3bIBAHUS HA MAaTEMATHYECKOM S3bIKE JUIA
BBICTPAaNBAHUS MaTEMaTHYECKOM MOJEIIN;
YMETb CTPOMTb MaTEMATUYECKHME MOJEIH C IOMOLIBI0 COOTBETCTBYIOIIETO IMPOTrPaMMHOIO
obecrieueHus, CEpBUCOB CBOOOTHOTO OTAAJIEHHOTO JJOCTYTIA;
yMeTh TPaMOTHO W YE€TKO, coryiacHo mpaBmwiaM odopmieHuss KMM-a OI'D 3aHOCHTH TONy4YEHHBIC
pE3yJIbTAThl - OTBETHI.
Ilpeomemmnwie pezyromamul:

(dopMHpOBaHHE HABBIKOB MOMCKA MATEMaTHYECKOI0 METOJa, IFTOPUTMA U MIOMCKA PELICHUs 3a7auil B
cTpyKType 3a1a4y OI'D;
(dbopMHpOBaHHE HaBbIKA PELIEHUS ONPEEICHHBIX THIIOB 33134 B cTpyKType 3a1a4 OI'D;
yMeHHEe paboTaTh ¢ TaOIMIIAMHU, CO CXE€MaMH, C TEKCTOBBIMM JAaHHBIMHU; YMEThb IpeoOpa30OBbIBATH
3HaKd M CHUMBOJBI B JIOKa3aTEJIbCTBAX MU NPUMEHSAEMBIX METOAAX Ui pelleHUs 0Opa30BaTENIbHBIX
3azad4;
YMEHHE IpPUBOAUTH B CHCTEMY, COINOCTaBIATh, 0000LIaTh M aHAIU3UPOBATh HH(OPMAIMOHHBIE
KOMIIOHEHTBl MaTE€MaTH4ECKOr0 XapakTepa M yMeTb IPUMEHATH 3aKOHBl M IIpaBWIa JUIs PEIICHUs
KOHKPETHBIX 3a7ay;
YMEHHE BBIIENATh IJVIABHYI0 M U30BITOUHYI0 HH(OPMALMIO, MPOU3BOAUTH CMBICIOBOE CXKaTue
MaTeMaTH4YeCKUuX (PaKTOB, COBOKYITHOCTH METOJOB M CIIOCOOOB pElIEHMs; YMETh HPEACTaBIATH B
CJIOBECHO (popMe, HCIIOIIB3Ys CXEMBbI M pa3IMyHble TaOIUIbl, TpadUKU U JUAarpaMMbl, KapThl TOHSATUI
U KJIaCTEphl, OCHOBHBIE UJIEU U IIJIaH PEIICHUS TOM UM MHOM MaTeMAaTUYeCKON 3a/1auH.

Tpebosanus k ypoHIO NOO20MOBKU 00YUAIOUUXCS
Harypaabnblie unciaa. JIpodu. PannonanbHbie YnciIa
Buinyckuux nayuumes:
MOHUMaTh OCOOCHHOCTHU AECATUYHON CUCTEMBI CUHUCIICHUS;
OIIEpUPOBATh NOHATUSMH, CBA3aHHBIMU C JEIMMOCTBIO HATYPAJIbHBIX YHCEI;
BbIpaXKaTh YKCJa B SKBUBAJIEHTHBIX (hopMmax, BeIOMpas HauOojee MOAXOISNIYI0 B 3aBUCUMOCTH OT
KOHKPETHON CUTYallUH;
CpPaBHMBATh U YNOPSA0YUBATh PAllIOHAIbHBIE YHCIIA,



BBIIIOJIHATh BBIYMCIEHUS C PAaLMOHAJIBHBIMM 4YMCIaMH, COY€Tash YCTHbIE M IUMCbMEHHBIE IMPUEMBI
BBIYMCIIEHUH, IPUMEHEHUE KAJIBKYJISITOPA;

HCIIOJIb30BATh MOHATHS U YMEHMS, CBSI3aHHBIE C IPONOPLHOHAIBHOCTBIO BEJIIMYUH, NMPOLEHTaMH, B
XOJIE PELIEHUs MATEMaTUYEeCKUX 337ay U 3a7ad U3 CMEXKHBIX IPEIMETOB, BBIIIOJHATH HECIOXHbBIE
IIPaKTUYECKUE PACUETHI.

JeiicTBUTEIbHBIE YHCJIA

Buinycknux nayuumces:

HCIO0JIb30BATh HAYaJIbHbIE MIPEJICTABICHHSI O MHOXKECTBE JIEHCTBUTEIIbHBIX YUCEIT;

OIIEpUPOBATh NOHATUEM KBaJIPaTHOI'O KOPHS, IPUMEHSATD €r0 B BBIUNCICHUSIX.

Auaredpanyeckue BbIPaKeHHUs

Buinycknux nayuumces:

ONEpUpPOBATh TOHATUSAMHU «TOXKIECTBO», «TOXKIAECTBEHHOE IpeoOpa3oBaHUE», pelIaTh 3a]ayd,
cojieprkaririe OyKBeHHbIE JaHHbIE; padoTaTh ¢ (hopMyliaMu;

BBINIOJIHATE TNPEoOpa3oBaHMs BBIPAXEHUH, COJAEp)KAIIMX CTENEHU C LENbIMH [OKa3aTels MU U
KBaJIpaTHbIE KOPHH;

BBINIOJIHATh TOXJECTBEHHbIE IMpeoOpa3oBaHUs PAlMOHAIBHBIX BBIPAXEHUM Ha OCHOBE MpaBHII
NEeUCTBUI HaJl MHOTOWIEHAMH U alireOpandyeckuMHy ApoOsIMH;

BBINIOJIHATH Pa3JI0KEHNE MHOTOYIEHOB HA MHOXKHUTEIH.

YpaBHeHust

Buvinycknux nayuumces:

peniaTb OCHOBHBIE BHJIbI PAIIMOHAIBHBIX YPABHEHHUM C OJHOW NEPEMEHHOW, CUCTEMBI JIBYX YPABHEHUHN
C IByMs [IEPEMEHHBIMH;

MMOHUMAaTh ypaBHEHHE KaK Ba)KHEHIIYI0O MaTEMaTHYeCKyl MOJENb Uil ONHCAHMS U U3Yy4EHHUs
Ppa3HoO00pPa3HBIX pealbHBIX CUTYyAIU, pelaTh TEKCTOBbIE 33/1a4l ajireOpandyeckuM METOJIOM;
IPUMEHATh TpapUuecKre MPEeACTaBICHUS Ul UCCICAOBAHUS yPaBHEHUH, UCCIEA0BAHMS U PEIICHUS
CHUCTEM YPABHEHHMH C ABYMs IEPEMECHHBIMHU.

HepaBencrBa

Buinyckuux nayuumes:

[IOHMMAaTh W NPUMEHATh TEPMHHOJIOTMIO M CHUMBOJHUKY, CBSI3aHHBIE C OTHOLIEHHEM HEPAaBEHCTBA,
CBOMCTBA YNCIIOBBIX HEPABCHCTB;

pelars JIMHEHHBIE HEPaBEHCTBA C OJHOM INEPEMEHHOM M MX CHCTEMBI; penlaTb KBaJpaTHBIC
HEpaBEHCTBA € OIOPO Ha rpaduyeckue npeacTaBiIeHus.

OcHoBHbIEe MOHATHS. Unc10BbIe PYHKINH

Buinyckuux nayuumes:

IIOHMMaTh W HCIOJb30BaTh (YHKLUMOHAIbHbIE IOHATHS U A3bIK (T€PMUHBI, CHMBOJIMYECKUE
0003HaueHNUs );

CTPOUTH I'paUKU >IEMEHTApHBIX (YHKIUI; UCCIe10BaTh CBOMCTBA YMCIOBBIX (DYHKLIMH Ha OCHOBE
U3yYEHUS MOBEACHUS UX Ipa(uKoB;

MIOHUMAaTh (PYHKILHMIO KaK BaKHEHIIYI0O MaTeMaTHYEeCKy0 MOJIeIb JJIsl ONHUCAHMsI POLIECCOB U SIBJICHUMN
OKpY’KAalOIIer0o MHUpPA, NPUMEHATh (YHKIMOHAIBHBIA S3bIK JJIsl ONHCAHUSA M HCCIENOBAaHUS
3aBUCUMOCTEH MeX 1y (pU3NYECKUMU BEITUUMHAMHU.

Onucare/ibHAs1 CTATHCTHKA

Buinyckuux nayuumes:

HCIOJIb30BATh MPOCTEHILINE CIIOCOOBI MPE/ICTABICHUS M aHAIN3a CTATUCTUYECKUX JTaHHBIX.
Cay4aiinble COOBITHSI M BEPOSITHOCTH

Buinycxknux nayyumcs:

HaXOJIUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSITHOCTD CIIy4alfHOI'O COOBITHSL.

KomoOunnaropuka

Buinycxknux nayuumcs:

pemaTh KOMOMHATOPHBIE 33/1a4M HA HaX0X/IeHHe YHcia 0ObEKTOB MM KOMOWHAIIHH.

Harasgnas reomerpus

Buinycknux nayuumces:



pacno3HaBaTb Ha YEpPTEKax, PUCYHKAX, MOJEISIX M B OKpYXKalolleM MHpe IUIOCKHE U
MIPOCTPAHCTBEHHBIE TEOMETPHUECKUE (PUTYPBI;

pacrno3HaBaThb pa3BEPTKU KyOa, NPAMOYTOJBHOIO MapajliesienuIiesa, IpaBWIbHON NHpaMUBbI,
LHWIMHPA U KOHYCAa;

CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOIBHOTO Mapajiesenuie/a;

OTIPENIeNIATh 0 JIMHEHHBIM pa3MepaM pa3BEPTKH (UTyphl JTUHEHWHBIC pa3sMepbl camMoil (UTYpHI |
Ha000pOT;

BBIYUCIATE O0BbEM MPSAMOYTOJIBHOIO Mapauleenues1a.

I'eomeTpuyeckue Gpurypsl

Buinycknux nayuumcs:

10JIb30BAThCSl S3bIKOM I'€OMETPHUM JUIsl ONMCAHUS IPEIMETOB OKPY’KAIOUIEr0 MHpA U UX B3aHUMHOI'O
PacrooKeHus;

pacrno3HaBaTh M U300paXkaTh Ha YepTeKaxX U PUCYHKAX reoOMeTpruuecKkue GUrypsl U uxX KOH(QUTrypaiuy;
HaXOJUTh 3HAYEHUS JUIMH JIMHEWHBIX 3JIEMEHTOB (UIyp U WX OTHOLICHMS], TPaJyCHYIO MEpY YIJIOB OT
0° nmo 180°, mpumeHsist onpeaeneHusi, CBOMCTBAa M MPHU3HAKU (QUIYp M UX DJIEMEHTOB, OTHOILIEHUS
¢uryp (paBeHCTBO, 10/1001€, CAMMETPHUH, IOBOPOT, MapaljIeNIbHBIN EPeHoc);

OTIEPHPOBATH C HAYAIBHBIMH MMOHITHAMHU TPUTOHOMETPUH U BBIMTOJHATH dJIEMEHTAPHBIC ONEPAIlH HAJT
(GYHKIUSMU YTIIOB;

pelarh 3a1a4i Ha JI0Ka3aTeNIbCTBO, OMUPAsCh HA M3yUEHHBbIE CBOMCTBA (UTYp U OTHOUICHUH MEXIy
HUMH U IPUMEHSS H3YYCHHBIC METO/IBI I0KAa3aTelIbCTB;

pelaTth HECJOXHbIE 3aJaud Ha IOCTPOEHHE, NPHUMEHSSI OCHOBHBIE AJITOPUTMBI TOCTPOEHUS C
MTOMOIIBIO ITUPKYIIS U JINHEHKH,

pelarh NpocTelinye IIaHUMETPUUECKUE 3a/Ia4ul B POCTPAHCTBE.

N3mepenne reoMeTpu4ecKuX BeJTUYHH

Buinycknux nayuumcs:

UCIOJIb30BaTh CBOWCTBA MU3MEPEHHs JUIMH, IUIOLIACH M YIJIOB IPH PEIIEHUM 3a/lad Ha HaXOXKICHUE
JUTUHBI OTPE3KA, [UIMHBI OKPY>KHOCTH, JUIMHBI yT'H OKPY>KHOCTH, IPayCHON MepHI yIia;

BBIUUCIIATH IUIOLIAJU TPEYrOJbHUKOB, NMPSIMOYTOJIbHHUKOB, MAapajUIeOrpaMMOB, Tpamneuni, Kpyrop u
CEKTOPOB;

BBIUUCIIATh AJIUHY OKPY>KHOCTH, JJIMHY AyTH OKPY’KHOCTH;

BBIUUCIIATH AJIUHbI IMHEWHBIX 3JIEMEHTOB (PUIYp U UX YIJIbl, UCHOJb3Ys (POPMYIIbI JUIMHBI OKPYKHOCTH
U ITIMHBI TyTH OKPYKHOCTH, (hopMyJIbl IUIOLAAeH Guryp;

pelaTh 3aJjayd Ha J0Ka3aTelIbCTBO C MCIIOJIb30BaHUEM (POPMYJI [UIMHBI OKPYXHOCTH WM JJIMHBI JAyTH
OKPYKHOCTH, (OpMYJI TUTOIIaAeH Guryp;

pelaTh NPaKTUYECKUEe 3aJaud, CBS3aHHbIE C HAXOXKICHHUEM I'€OMETPHUYECKUX BEJIUYMH (MCIIOJIB3Ys
IIPU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUUYECKHE CPEJCTBA).

Koopaunartsi

Buinycknux nayuumcs:

BBIUUCIIATH JJIMHY OTPE3Ka I10 KOOPAMHATAM €ro KOHLIOB; BBIYMCIIATh KOOPAUHATHI CEPEIUHBI OTPE3Ka,
UCIOJIb30BATh KOOPIAMHATHBIA METOA [Vl U3yUEHHsl CBOMCTB NPSAMBIX U OKPY>KHOCTEH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJIBHOCTHU C YKASAHUEM ®OPM
OPT'AHU3AIIMA U BUTOB AEATEJIBHOCTHU

«IIpakTHKo-opHeHTHPOBaHHbIe 3aanus» OTpabotka 3amad Ne 1-5 KUM OI'D. (Beimonsstor
BBIYMCIIEHUS U IIPEOOPa30BAHUSL, OCYLIECTBIIAIOT IPAKTUUECKUE PACUETHI, CTPOSIT U UCCIELYIOT
MaTeMaTU4YeCKUEe MOJICIH, UCIIOIB3YIOT IPUOOpETEHHBIE 3HAHUSA M YMEHHS B IPAKTUUYECKOM
JESATEIILHOCTH)

Tabmuunoe u rpaduyeckoe TpeACTaBICHHWE MAHHBIX, MJIAH W CXEMa, W3BIICYCHUE HYKHOM
nHpopMmanuu. VI3MEHUMBOCTH TIpuM M3MepeHHsx. Pemaromme mnpaBwia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeIMYMHAX. Berumcnenus m mpeoOpasoBanue BenmuuH. lccnemoBanue mpoCTEUIIMX
MaTeMaTH4ECKUX MOJIEIEH.

«Borunciaenns u npeodpazoBanus». Otpadorka 3amau Ne 6 KUM OI'D. (Beimosnssitor
apudMeTHYECKUe JEHCTBUSI C pallMOHATBHBIMH YHCIaAMU, BEIYUCIISIOT 3HAYCHUST YUCIOBBIX
BBIPOKEHHH, IEPEXOIAT OT OJHON (POPMBI 3aIHUCH YHCIIA K IPYTOi)

/Jeiicmeus ¢ HamypanbHbIMU YUCTAMU

CnoxeHHMe W BBIYUTAHUE, KOMIIOHEHTHI CJIOKEHUS W BBIYUTAHUS, CBSI3b MEXKIAY HHUMH,
HaxOXXJICHHE CYMMBI W Pa3HOCTH, U3MEHEHHE CYMMBbl W PA3HOCTH TPH H3MEHEHHH KOMIIOHEHTOB
CJIO)KE€HUS W BHIYUTAHUSI.

YMHOXeHUE U JeNIeHnEe, KOMIIOHEHTHI YMHOXXEHUS U JISICHHS, CBSI3h MEXTy HUMHU, YMHOKCHHE
U CJIO)KEHHUE B CTOJIOMK, JeJIEHUE YTrOJIKOM, ITPOBEPKA pe3ysibTaTa ¢ MOMOUIbIO MPUKUAKH U 0OpaTHOTrO
JEUCTBUA.

Yucnosvle sviparxcenusn

UucnoBoe BhIpaKEHUE U €r0 3HAYEHHUE, MTOPSJIOK BBITMIOIHEHUS JEHCTBUIA.

/Jlpoou. O6viKHOBeHHbIE OPOOU

Jons, yactb, ApoOHOE YKcio, 1podb. [IpobHoe uncno kak pe3ynbraT aeneHus. [IpaBunbHble U
HeTpaBWIbHBIE APOOH, CMEIIaHHAast Ipo0b (CMEIIaHHOE YHCIIO).

3anuch HaTypajbHOrO YHCla B BHJE ApoOU € 3aJaHHBIM 3HAMEHATelIeM, MpeoOpa3oBaHUE
CMEIIaHHOM IpoOU B HEMPABWIBHYIO Ip0oOb U HA0OOPOT.

[IpuBenenue npobeit k o0memy 3HameHaTeno. CpaBHEHHE OOBIKHOBEHHBIX APOOCH.

CrnoxxeHue M BbIYMTAHUE OOBIKHOBEHHBIX ApoOedl. YMHOKEHHE U JieleHHe OOBIKHOBEHHBIX
npobeii.

Apudmernueckue JeMCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue JeMCTBUS C IPOOHBIMU YHCTIAMH.

Cnocobwvl payuonanuzayuu bI4UCIEHUN U UX NPUMEHEHUE NPU BbINOIHEHUU OeUCEULL.

ecamuunvie opoou

[Ipeobpa3zoBanue AecATUYHBIX JpoOeil B 0ObIKHOBeHHBbIE. CpaBHEHHE AECCATUYHBIX IIPOOEH.
CnoxeHHE W BBIYMTAHHUE NCCATHYHBIX napoOer. OKpyriieHHe IeCATUYHBIX IpoOed. YMHOXEHHE M
NEJICHHE JECATUYHBIX npobel. [Ipeobpaszosarnue 00bIKHOGeHHBLIX Opodeli 6 Oecsimuunvie OpoOU.
Koneunvie u beckoneunvie decsmuunvle Opoou.

Yucna. Pauyuonanvusie uucia

MHOXeCcTBO paluMoHaNbHBIX unced. CpaBHEHHE palMOHANBHBIX uYHcen. JledcTBus c
palMoHANBHBIMM YHUCTIaMU. [Ipedcmasnenie payuoHaibHO20 YUCIA OeCAMUYHOU OpooObIO.

Jlpoono-payuonanshuie gvlpasrcenus

[IpeobpazoBanue ApOOHO-TMHEHHBIX BBIPAKEHUH: CIOKEHUE, YMHOXEHHE, JeJICHHE.
Aneebpauueckas opoows. Coxpawenue ancebpauueckux opobei. Ilpusedenue aneebpauueckux opooet
K obwemy 3HameHamenro. Jeticmeus ¢ aneebpauyeckumu OpooOaMu. ClOJCeHUue, 8bluumanue,
VMHOMCEHUe, OelleHuUe, 8036e0eHUe 8 CINeNneHb.

«JleiicTBuTeabHbIe Yncaay. Otpadotka 3aaau Ne 7 KUM OI'D. ( U300pakaroT uucia TOYKaMu Ha
KOOPJMHATHOM NPSMOM, CPaBHUBAIOT JEHCTBUTEIbHBIC YHCIIA, BHIITOJIHSAIOT BHIYUCICHUS U
npeoOpa30BaHusl, BEIMOIHSIOT IPUKHUIKY PE3yJIbTaTa BHIYHCICHHUN )

Payuonanvuvie uucna




N300pakeHne uucenl Ha YUCIOBOM (KoopauHaTHOW) mpsiMoil. CpaBHeHue uucen. Monyib
YuClla, TEOMETPUYECKas HWHTepIpeTanuss MOAyJs uucia. JeWcTBUS C TOJIOKHUTEIbHBIMU U
OTPHULIATEILHBIMU YK CIIaMU. MHOXKECTBO LIEJIBIX YUCEL.

Koopounama mouxu

OCHOBHBIC TIOHATHUS, KOOPOUHAMHBIU VY, PACCMOsHUE MedHcoy moykamu. Koopounamor
MOYKU.

Hppauuonanvnvie uucna

[TonsiTue upparmonanbHOro yncia. PacnosHaBanue uppaioHaIbHBIX YUCE.

Mmuoowcecmeo OeticmeumenvHbulx Yucel.

«YucaoBble W OyKBeHHbIe BbIpa:keHusi». Otpaborka 3amauy Ne 8 KHUM OI'D. (Bemmomsstor
npeoOpa3oBaHusl anreOpanvyecKuX BBIPHKCHUH, HAXOAAT 3HAUCHHUS OYKBEHHBIX BBIPAKCHHH,
OCYIIECTBIISISE HEOOXOAMMbIE MTOJICTAHOBKH)

Yucnoevie u 0yKeennbvle 6bIpaAIHCEHUSA

Boipaxkxenue ¢ mnepemeHHOM. 3HaueHue BblpaxkeHus. [lojcTaHOBKa BBIpaXEHHH BMECTO
IIEPEMEHHBIX.

Ienvie eviparcenusn

Crenenp ¢ HaTypaJbHbIM IIOKa3aTeleM U ee cBoicTBa. [IpeoOpa3oBaHus BBIpaKEHUI,
COJIEpKallMX CTEIEHH C HaTypAJIbHBIM IIOKA3aTEIIEM.
OpHouneH, MHorouieH. [leHcTBUS ¢ OJHOWIEHaMH W MHOTOYJIEHaMH (CJIOXKEHHE, BBIYMTAHUE,
yMHOXeHHe). DOopMyIsibl COKpAIIEHHOIO YMHOXKEHHs: pPa3HOCTh KBaJpaToB, KBaapaT CyMMBbI U
pazHocTu. Pa3nokeHre MHOrodjeHa Ha MHOXUTENH: BBIHECEHHE OOIIEro MHOXKUTENS 3a CKOOKH,
IpyNIUPOBKA, IPUMEHEHHE (GOPMYIT COKpaIlleHHOTo YMHOKeHUs. KBaipaTHBIN TpexusieH, pa3ioxKeHne
KBaJPaTHOT'O TPEXUYJIECHA HA MHOKHUTEIIH.

«YpaBHenusi u_HepaBeHcTBa». Otpabortka 3amau Ne 9 KMUM OI'D. (Pemaror nuHEHHbIE U
KBaJ[paTHBIC YPABHEHHUS C OJHOM IEpEMEHHOM, HEPaBEHCTBA C OJTHON MEPEMEHHOM U MX CHCTEMBI)

Pagencmea

YucnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

Ypasnenusn

[lonsiTe ypaBHeHHUS U KOpHS ypaBHEHUS. [Ipedcmasnenue 0 pagHOCUNbHOCMU YPASBHEHUI.
Obnacmo onpedenenus ypasHenus (001acmb OONYCMUMbBIX 3HAYEHUL NePeMEHHO).

Jluneiinoe ypagnenue u e2o Kopnu

Pemienne nuHelHbIX ypaBHEHUU. Jlunelinoe ypasHeHue ¢ napamempom. Konuuecmeo rxopmeti
JIUHEUHO020 YypasHeHus. Peuienue TUHEliHbIX YPABHEHUL C NAPAMEMPOM.

Keaopamnoe ypasuenue u e2o kopnu

KBanparuble ypaBHeHusi. Hemonnble KBajpaTHble ypaBHEHHUS. J(MCKpUMUHAHT KBaApaTHOTO
ypaBHeHus. Dopmyna KOpHEH KBaapaTHOro ypaBHeHHs. [eopema Buema. Teopema, obpamuas
meopeme Buema. PenieHue KBaJpaTHBIX YpPaBHEHUMN: HCIOJIb30BaHHE (HOPMYIbI A HAXOXKACHUS
KOpHEH, epaguueckutl memoo peuwienus, pasloxceHue Ha MHOdJdCUmeny, noobop KopHeu ¢
ucnonv3osanuem meopemsvl Buema. Konuuecmeo kopreli K6a0pamHnozo ypasHeHus 8 3a8UCUMOCHU OMm
e20 ouckpumunanma. bukeaopammuvie ypasnenus. Ypagrnenus, ceooumvle K TUHEUHbIM U KBAOPAMHBIM.
Ksaopammnuie ypasnenus ¢ napamemponm.

/JIpoono-payuonanshsie ypaguenus

Pemenune mnpocredmux ApOOHO-TMHEWHBIX ypaBHEHUN. Peuienue OpoOHO-pAYUOHATbHBIX
YpagHeHu.

Memoowsl pewienus ypagHeHuti: Memoobl PABHOCUTIbHBIX NPeoOpa308anuUll, Memoo 3aMeHbl
nepemenHoU, epaguueckuii memoo. Hcnonvsosanue ceolicms (yHKyuil npu peuieHuy ypagHeHul.

IIpocmetiuue uppayuonanvhvie ypasnenus 6uoa | f (X) =a, \/f (X) = \/g (X) .

n
Vpasnenus suoa X' = a .Ypaenenus 6 yenvix uuciax.

«BepositHocTh coObITHIDY OTpaboTka 3amay Ne 10 KMM OI'D. (Haxomsar BEepOSITHOCTH CITy4allHBIX
COOBITHH B MPOCTEHIIINX pacueTax)




Cnyuaiinvle coovimus

CnyuaiiHple ONBITHl  (IKCIIEPHUMEHTHI), DJJEMEHTapHbIe Cly4daiHble COOBITUS (MCXOJbI).
BepositHoct  aneMeHTapHbIX  coOblTui.  CoObITMSI B ClIy4allHBIX — 3KCIIEpUMEHTax U
ONaronmpuATCTBYIOIIME >JIEMEHTapHBIE COOBITHS. BeposTHOCTH ciydailHbIX COOBITHH. ONBITBI C
PaBHOBO3MOXKHBIMU ~ DJIEMEHTApHBIMU ~ COOBITHsAMHU. KitaccMueckue BEpOSTHOCTHBIE ONBITHL  C
HCII0JIb30BAHUEM MOHET, KyOUKOB.

«®ynknuu u_ rpadukny. Otpadorka 3amad Ne 11 KUM OI'D. (umraror rpaduku (yHKIUA,
OIMCBIBAIOT C MOMOIIBIO (YHKIMH Pa3TUYHbIC 3aBUCUMOCTH MEXK]y BEIMYMHAMH, HHTEPIPETUPYIOT
rpaduKu 3aBUCUMOCTEH)

Dynkyuu

Honamue pynkyuu

JlexkapToBbl KOOpJMHATHI Ha MI0CKOoCcTH. DopMHUpOBaHUE NMPEICTABICHUNH O METalpeIMETHOM
MOHATHH «KOOpAMHATH». CrocoObl 3a7aHusl (QYHKUMN: aHATUTUYECKUH, rpaduueckuil, TaOIMUHBIN.
I'papux  dynxmum. Ilpumepsr ¢GyHKIWH, TOMy4aeMbIX B MpOIEcCe MCCIESNOBAHUS PA3THIHBIX
peaJIbHBIX MPOILIECCOB U pellleHus 3aj1ad. 3HaueHue QyHkuuu B Touke. CBoilcTBa QyHKIMI: o0nacTh
onpezeneHus, MHOKECTBO 3HauYEHUH, HYJITH, MIPOMEKYTKH 3HAaKOTIOCTOSTHCTBA,
yemHocmb/HeuemHocmy, TPOMEXKYTKM BO3pacTaHus U yObIBaHHMS, HauOoJplllee M HaUMEHbIIEe
3HaueHus. MccnenoBanue QyHKIMM 110 ee rpaduky.

Juneitnas pynkyus

CpoiicTBa u rpaduk JuHEHHOW (QYHKIMH. YTI0BOM KoapduuueHTt npsmon. Pacnonoxenue
rpaduka TMHEHHON (QYHKUIMU B 3aBUCHMOCTH OT €€ YIJIOBOro Kod(pUIMEeHTa U CBOOOJHOIO UJIeHa.
Haxoorcoenue kosghghuyuenmos nunetinoii pynkyuu no 3a0aHHbIM YCI0BUAM: NPOXOAHCOEHUE NPAMOU
yepe3 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU uepe3 OAHHYI0 MOUYKY U
napaniebHo OaHHOU NPSAMOUL.

Keaopamuunas pynkyusn

Cpoiictea u rpaduk KBaapaTuyHOW (GyHKuMM (mapabona). [locmpoenue epaghuxa
K8aOpamuyHoU hyHKYyuu no mouxkam

Oopamnasn nponopuuoOHaAILHOCHb

ColicTBa (QPyHKIUH Y = k . I'uniep6omna.
X

«IIpakTuyeckne pacuernl mo_dopmyiaam». Otpadorka 3amad Ne 12 KUM OI'D (OcyiuecTBistor
pacdyeTsl 1Mo (opMmysaM, BBIPAXKAIOT 3aBUCUMOCTH MEXIy BEIWYMHAMHU, BBIYUCISIIOT 3HAYCHUS
YHCJIOBBIX BBIPAsKEHHIA)

Bripaxkxenue ¢ mnepemeHHoM. 3HayeHue BbIpakeHUsA. [locTaHOBKA BBIPAKEHUH BMECTO
MePEMEHHBIX.

Ilenvie viparicenusn

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM U ee cBoicTBa. [IpeoOpa3oBaHus BBIpKECHUIA,
COJIEpIKaIINX CTENCHH C HATYPaJIbHBIM ITOKa3aTeNeM.

OnHousieH, MHOTOWICH. [[efcTBHS ¢ OJHOWIEHAMHU M MHOTOYJICHAMU (CJIO)KEHHE, BEIYMTAHME,
yMHOKeHue). @opMyIibl COKPAIIEHHOTO YMHOKEHUSI.

«Cucrembl HepaBeHcTBY». OTpadoTka 3amau Ne 13 KM OI'D. (PemiaroT ypaBHEHUsI, HEPaBEHCTBA U
HX CHCTEMBI)

Cucmemul nepasencme

CucremMbl HEpPaBEHCTB C OJHOM MEpeMEHHOW. PemieHue cucTteM HEpPaBEHCTB € OJHOMU
MIEPEeMEHHOMN: TUHENHBIX, Kéadpamubix. 1300paxkeHre penieHusl CUCTEMbl HEPABEHCTB Ha YHCIOBOU
NpsIMOM. 3aMKCh PEIEHUS CUCTEMBI HEPABEHCTB.

«[locsienoBareabHOCTH W _mporpeccun». Otpabotka 3amau Ne 14 KUM OI'D. (Pacmosnarot
apupMeTHYeCKre U TeOMETPUYECKHE MTPOrPeCcCry, PEIIatoT 3aJaul ¢ MPUMEHEHHnEM (pOpMyJIbl 00IIero
YJIeHa ¥ CyMMBbl HECKOJIBKHIX WIEHOB IPOTPECCHN)

Ilocneoosamenvrnocmu u npozpeccuu




YucnoBas mocienoBaTenbHOCTh. [IprMepsl YMCIIOBBIX TOcCienoBarenbHOCTel. beckoHeuHbie
MOCJIeIOBATENbHOCTH. ApuMeTHuecKass mporpeccusi U ee CBoicTBa. | eoMeTpuyeckas Mporpeccus.
Dopmyna obwezo unena u cymmul N NEPEvIX UIeH08 apupmMemuyecKkoll u 2eoMempuyeckol npoepeccul

«Ieomerpuyeckue Gpurypnl. Yriably. Otpadotka 3agau Ne 15-18 KM OI'D. (Bsimosnuser neiicTBus
C TEOMETPUYECKUMHU (UTYpaMH, pPEIIAlOT IUTAHUMETPHYECKHE 3aJlaud  Ha  HaXOXJICHUE
reOMETPUYCCKUX BEIUYUH (YIJIOB))

Benuuunnt

Benuuuna yrna. I'pagycnas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOCAPEHHOTO TpPEYroJbHHWKA. BHemHwWid yrona TpeyronbHuka. CymMma YIiioB
TpEyTroJIbHUKA

«eomerpuyeckne ¢urypnl. Jlauney. Otpabotka 3amay Ne 15-18 KM OI'D (Pacmosnaror
reoMeTpuueckue (Urypbel Ha IUIOCKOCTH, pPa3IHYalOT WX B3aUMHOE IIOJIOKEHHE, H300pakaroT
reoMeTpuuecKkue (QUTyppl, pemIalT IUIAHUMETPUYECKHEe 33a/1a4d Ha HAXOXKJICHHE TeOMETPUYECKUX
BEJINYMH (IJTHH, YTJIOB))

Duzypol 6 ceomempuu u 6 OKpyHcaruem mupe

I'eomerpruueckas ¢urypa. BruyTpeHHss, BHemHsist oOmactu (GUTypbl, rpaHuna. JIuHUM |
o0JTacTH Ha TUIOCKOCTH. Bhimykiast u HeBbITyKiiasi purypsl. [lmockas u Hermockast ¢urypsl. [loHsTre
BenmuuHbL. [mnHa. 3Mmepenne anuHbl. EAuHUIB H3MepeHsl [UTHHBI

Brigenenue coiictB 00bekToB. DopMupoBaHHe MPEICTaBICHUNA O METAIPEIMETHOM MOHSATHH
«purypa». Touka, oTpe3ok, mpsimas, Jyd, JIOMaHas, IJIOCKOCTb, Yroj, OHMCCEKTpuca yria U ee
CBOWCTBA, BHJIBI YTJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTh U KPYT.

OceBass cummerpusi reomeTpuueckux ¢uryp. LleHTpanbHas CHMMETPHS TEOMETPHYECKUX

¢buryp.

«Iljgomaas, __MHOroyroJbHuka». Orpabotka 3amau Ne 15-18 KHWM OI'D (Pacmosnaror
reoMeTpudecKkue (UTyphl Ha IUIOCKOCTH, PEIIAIOT IIAHUMETPUYECKHE 3a/ayd Ha HaXOXKICHHE
rCOMETPUYECKUX BEIHUMH (TUTOIIAEH ), OCYIIECTBIAIOT pacueThl 10 (hopMysiam)

H3mepenus u eviuucnenusn

[Tnomagu. dopMyIel TUIOMAAN TPEYTONBHUKA, MapaiieiorpaMMa M €ro YacTHBIX BHUJIOB,
Tparnenuu, dpopmyia ['epoHa, GpopMmyna IUIOMAAN BBITYKIOTO YETHIPEXYTOJbHHUKA, (POPMYJIBI JITUHBI
OKPY>KHOCTH ¥ IUIOIIAH KpyTra

«U3mepennst M BhIunciaeHus». Orpadorka 3amau Ne 15-18 KM OI'D. (OnpenessiioT KOOPAHMHATHI
TOYKH TUIOCKOCTH, MPOBOJAT OIEpali HaJ BEKTOPAaMHU, BBIYUCISIOT JUIMHY M KOOPAWHATHI BEKTOpA,
yroJl MKy BEKTOpaMH, CHHYC, KOCHHYC U TAaHTEHC yTJia)

H3zmepenus u epluucienus

[Tnomaau. dopmymnbl MIOMATN TPEYroJbHUKA, MapajljieiorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, ¢Gopmyia IJIOUIAJAA BBIMYKIOTO YEThIPEXYTroJbHUKA, (HOPMYIJBI UIMHBI OKPYXHOCTH U
wioniaau kpyra. [lnomans npaBUIsHOTO MHOTOYTOJBHUKA.

Teopema Iludaropa. Tpuronomerpuueckrie COOTHOIICHUS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpuyeckue GyHKIUH yTia.

«Teopernyeckne acnekThbly. Otpaborka 3amau Ne 19 KM OI'D. (IlpoBomsr aoka3arelbHbIE
paccy X JeHUs, OICHHBAIOT JIOTMUECKYI0 MPAaBHIBHOCTh PACCYXKICHHM, PACIIO3HAIOT OIMIMOOYHBIE
3aKJTFOUCHHSA)

TeopeTnueckre acieKThbl, TEOPEMbI, aKCHOMBI, OTIpeIeIeHUs, POPMYIIBI, JIEMMBI.

Dopmol opzanu3ayuu y4eOHbIX 3AHAMUIL:
1. ®ponranbHas (paboTa co BceMH 00y4arOUIMMHCS B €IMHOM TEMIIE U ¢ OOIIMMHU 3a/1a4aMu ).
2. WnauBunyanbHas (B3aUMOJEHCTBUE C OTHUM YUEHHKOM).
3. [TlapHas (B3auMoAeHWCTBUE MEX/TY IByMs YUEHUKAMH).

Hcnonb3yrores:



- IMYHOCTHO-/ICATEIbHOCTHOE, MHIAMBUAYAbHOE U MU PepeHIIMPOBaHHOE 00yUeHHE,

- 00yueHue B COTPYJHHUYECTBE,

- nH(pOPMAIMOHHbIE TEXHOJIOTUH,

- CaMOCTOsTEIbHAsI TBOPYECKAs! IEATEIBHOCTD,

- TECTUPOBAHUE;

- HeTPaAULMOHHBIE (DOPMBI IPOBEICHUS YPOKOB (IKCKYPCHS, CEMHHAP, BUKTOPUHA, Ty TEIIECTBHE, ...);
- HeTpaJMLMOHHbIE (POPMBI YUEOHBIX 3aHATUI (MHTEIPUPOBAHHBIE, KOMOMHUPOBAHHbBIE, IPOEKTHBIE,
TBOPYECKHUE MACTEPCKHUE, ...);

- UTK;

- UTPOBBIE (POPMBEI;

- TUAJIOTMYECKOE B3aUMOIEHCTBHUE;

- MpoOIEeMHO-3aJauHbIH MOAX0/ (TIPOOJIIEMHBIC BOIPOCHI, TPOOJIIEMHBIC CUTYAIIHH. .. );

- paznuuHbie GopMBbl paboTHI (TPYNIIOBBIE, TAPHBIE, COBMECTHO-UHAUBUAYAIbHbBIE, COBMECTHO
MOCJIeZI0BAaTEIbHbIE, COBMECTHO-B3aUMOICUCTBYIOIINE, KOJJIEKTUBHBIE. .. );

- UHTE€PaKTUBHBIE METO/IbI 00YUYeHUs (PENPOAYKTUBHBIHN, YACTUYHO- TOMCKOBBIN, TBOPUECKHUIL. .. );

- TUAKTUYECKHUE CPEJICTBA (TECThI, TEPMUHOJIOTHUYECKHE KPOCCBOP/IbI);

- BCE METO/Ibl MOTUBALIMU (3MOIIMOHAIbHbIE, I03HABATENIbHbBIE, COLUANIBHBIE. .. );

- pa3nauyYHbIe BU/bI JOMAaIIHEN padoThl (FPpyHIOBbIE, TBOPUECKHE, TUPPEPEHINPOBAHHBIE);

- IeSITeIbHOCTHBIN MOJIX0/] B O0YUYEHHH.

Pecypcsl
Jluteparypa
- Kauarun B.B., Kavaruna M.H. Maremaruueckue TpeHUpOBOUHbIE 3a1aHus. M. Dckmo, 2023
- Jlarmmo JI.JI., ITomoB M.A. MaTtemartnka. DK3aMeHallMOHHBIN TpeHaxkep. M. «Ox3amen», 2023
HHuTepHET-pECYPCHI
https://fipi.ru/
http://math100.ru/ogenew/
https://www.time4math.ru/oge
https://neznaika.info/oge/math_oge
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KAJIEHJIAPHO - TEMATHYECKOE IINTAHUPOBAHUE
BHEYPOYHOM JESTEJbHOCTH

«IIOATI'OTOBKA K OI'D 1O MATEMATHUKE» B 9 KJIACCE

(c ykazaHHEeM KOJUYECTBA YACOB, OTBOJUMBIX HA OCBOCHUE KaXK/IOU TEMBI)

Ne Tema 3aHsTHSA KoanuectBo Jlata Jlata
3aHATUSA (Ne 3ananusa B KUM) Jacos, npoBesieHus | (aKTHYECKOr
OTBOMUMBIX | (10 many) | o mpoBeeHus
Ha
OCBOCHHE
TEMBI

1. | IlpakTUKO-OpUEHTUPOBAHHbBIC 1
3a/1aHus

2. | Beruucienus u 1
npeoOpazoBaHus

3. | [IpakTuKO-OpHEHTUPOBAHHBIE 1
3a1aHUs

4, JlencTBUTENIBHBIE YHCIA 1

5. | [IpakTuKO-OpHEHTUPOBAHHBIE 1
3a1aHUs

6. | YpaBHeHUS U HEpABEHCTBA 1

7. | [IpakTUKO-OpUEHTUPOBAHHBIE 1
3a/1aHUs

8. | UucnoBbie U OYKBEHHBIC 1
BBIpAXKEHUS

9. | IIpakTUKO-OpUEHTHPOBAHHBIC 1
3a/1aHus

10. | [IpakTHyeckue pacueThl IO 1
dbopmynam

11. | ITpakTMKO-OpHUEHTUPOBAHHBIC 1
3a/IaHMUs

12. | CucreMbl HEPABEHCTB 1

13. | CucreMbl HEPaBEHCTB 1

14. | [IpakTUKO-OpHUEHTUPOBAHHbIE 1
3aTaHus

15. | I'eomerpuueckue GUTypHI. 1
Yrasl

16. | I'eomerpuueckue GUTYpHI. 1
Yrasl

17. | Pemienue 3anannit KM OI'D 1

18. | 'eomerpuueckue GUTypHI. 1




JlmHbI

19. | I'eomerpuueckue QpuUrypsi. 1
JlmHbI
20. | Pemenue 3aganuit KM OI'D 1
21. | U3mepeHus U BBIYUCICHUS 1
22. | 3mepeHus U BBIYUCIICHUS 1
23. | Pemenue 3aganuit KM OI'D 1
24. | [Inoumaab MHOTOYTOJIbHUKA 1
25. | [Inomaas MHOrOyrojibHUKa 1
26. | Pemenue 3amanuii KM OI'D 1
27. | Teopernyeckue acreKThl 1
28. | Pemenne 3amanuii KM OI'D 1
29. | IlocnenoBarenbHOCTH U 1
IpOrpeccuut
30. | [TocnemoBaTenbHOCTH U 1
porpeccuu
31. | BepositHocTh coObiTHii (10) 1
32. | BepositHocTh coObiTHii (10) 1
33. | Pemenune 3amanauit KM OI'D 1
34. | Pemenune 3amanuit KM OI'D 1




JIner KoppeKTHPOBKHU padoyeil MPOorpaMMbl BHEYPOUHOM e TeJIbHOCTH

Yuautens (OO, 10KHOCTS):
bpycosa Jlapuca IleTpoBHa, yUUTENb MAaTEMATHKH

Ha 2024 - 2025 y4eOHbIii roj

HaumenoBanue
MPOrpaMMBbI «lIlonroroBka k OI'D mo Mmaremarukey
Kitace 9
Ne Tema 3ansaTus KomunuectBo [Iprnunna Crioco6bl
3aHs- 4acoB KOPPEKTUPOBKHU KOppEeKLUU
TUA o JaHO paboueit
TUIAHY nporpamMmaI




