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IMosicuuTeIBLHAS 3aIMCKA

Pabouvas nmporpamma BHEYpOUHOU JeSITENbHOCTH cocTaBieHa 6 coorBeTcTBUU C PI'OC 00O, a tak xe co
CIICIYIOIMH JIOKYMCHTAMH:

* [Ipukaz Munobpuayku P® ot 17.12.2010 N 1897 "O6 yrBepxaeHuu ¢GeaepalbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeNFHOTO CTaHAapTa OCHOBHOTO oOmiero oOpasoBanus" (3apeructpupoBaHo B Muniocte PD
01.02.2011 N 19644);

= OenepanbHblil 3aKoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit depepanuny;

*[IpuMepHast OCHOBHasi 00pa3oBaTenbHas MporpaMma OCHOBHOTO 001Iero oopa3oBaHusi(0g00peHa pelieHHeM
dbeneparbHOr0 y4eOHO-METOUYSCKOTO OOBEIMHEHHS 10 00IIeMy pa3BHTHIO, MPOTOKOa 6/22 ot 15.09.2022

T.)

= [ToctanoBnenune Ne28 ot 28.09.2020 O6 yrBepxaeHuu canutapisix npasui CII 2.4.3648-20 «CanurapHo-
SMHUEMUOJIOTHYECKHE TPEOOBAaHHS K OPTaHU3ALMAM BOCIIUTAHUS M 00y4YEeHHUS, OTIbIXA U 03JOPOBJICHHS JeTeH
Y MOJIOJICIKH»

Peanu3anus BocuTaTenbHOIO MOTEHLMANIA HA KypCce BHEYPOUHOM JeSTeIbHOCTH OYyAET OCYLIECTBISATHCS B
cooTBeTcTBUM ¢ Pabouell mporpaMMoil BocliuTaHUs
KOI'ObY CII nrr Omapuno.

Bocnuranue Ha 3aHATHAX LIKOJIBHBIX KYPCOB BHEYPOUHOM NEATEIBHOCTH OCYILECTBIIACTCS
IPEUMYIIECTBEHHO Yepes:

- BOBJICYCHHEC HIKOJIbHUKOB B UHTCPECCHYIO U NOJIC3HYIO IJId HUX ACATCIBHOCTh, KOTOpAasA NpCA0CTABUT UM
BO3MOKXHOCTb CaMOPCaJIn30BaTLCA B Heﬁ, HpI/IO6peCTI/I CONUAJIIbHO 3HAYUMBIC 3HAHH:, PA3BUTH B cebe
BAXXHBIC IJIA CBOCTO JIMYHOCTHOI'O Pa3BUTHA COIMAJIBHO 3HAYUMbBIC OTHOIICHHS, ITIOJIYUUTDh OIBIT Y4aCTUA B
COIMaJIbHO 3HAYMMBbIX JCJIaX,

- opMupoBaHUE B KPYKKaxX, CEKIUAX, KITy0ax, CTYAUSIX U T.I. IE€TCKO-B3POCIBIX OOITHOCTEHN, KOTOPHIE
MOTJI ObI OOBEIUHSTH IETEH U TIeJaroroB OOITUMHU TTO3UTUBHBIMU SMOITUSMU U IOBEPUTEIHHBIMU
OTHOIIECHUSIMH JIPYT K JIPYTY;

- CO3JJaHK€ B JIETCKUX OObEIUHEHUX TPAIULUH, 3a/1al0IUX UX YIEHAM OIpPEeICHHbIE COL[UAIbHO
3HauYMMbIe (POPMBI TIOBEJICHUS;

- IOAACPIKKY B JETCKUX 06LCILI/IHCHI/I$IX IIKOJIbHHUKOB C SIPKO BLIpa)I(eHHOﬁ J'IPII[CpCKOfI HOSHHHCIZ u
YCTaHOBKOI\/'I Ha COXPAaHCHUC U TOAACPKAaHNE HAKOIVICHHBIX COIMAJIbHO 3HAYMMBIX Tpazmunﬁ.

Kypcel BHeypOUYHO# 1€ TeIbHOCTH, HallpaBJIeHHbIE Ha Nepeady MIKOJbHUKAM COIMaIbHO 3HAUUMBIX
3HaHWUN, Pa3BUBAIOIIUE UX JIFOO03HATENBHOCTD, PACIIUPSIOLINE UX KPYT030D, TO3BOJISIFOIINE TPUBIIEYDb X
BHHUMaHUE K SKOHOMUYECKUM, MMOJTUTUYECKUM, SKOJIOTUYECKUM, TYMaHUTAapHBIM IpoOIeMaM HaIIero
o0riecTBa, (HOPMUPYIOIIKE UX TYMAHUCTHYECKOE MUPOBO33PEHUE U HAYUHYIO KapTUHY MHpa MPeICTaBICHbI
B IIIKOJIE KypCaMH BHEYPOUHOH JeATeIbHOCTH 10 OOIENHTEUIIEKTYaIbHOMY HAalIPaBJICHHUIO.



IMean kypca:
CUCTeMAaTH3alMsl 3HAaHUHM U CIOCOO0B AESITENbHOCTH YYallUuXCs 10 MaTeMaTHKe 3a KypC OCHOBHOW HIKOJIBI,
MOJrOTOBKA oOydaromuxcs 9 kiacca K OCHOBHOMY FOCYAapCTBEHHOMY 2K3aMEHY 0 MaTEeMaTHKeE.

3agaum Kypca:

e 3aKpenuTh OCHOBHBIE TEOPETUUYECKUE TMOHATHUS M OMPENEICHUS 10 OCHOBHBIM H3y4aeMbIM
pasznenam;

e OtpaboTaTh OCHOBHBIC THIIBI 3amad  u3ydaembix TuUoB KM OI'D «Anrebpa» u
«["eoMeTpus» M UX AITOPUTM pEIICHUS,

e  @DopMHPOBATH Y 00YYAIOIIUXCS IIETOCTHOTO MPEACTABICHUS O TEME, €€ 3HAUCHUs B pasjee
MaTEeMaTUKHU, MEXKIPEIMETHBIE CBS3H C IPYTUMU TEMAMU;

e (CnocoOcTBOBaTh HMHTEIUIEKTYAIbHOMY pPa3BUTHIO y4alluxcs, (OPMUPOBAHUIO KAauyecTB
MBIIIICHHS], XapaKTEPHBIX JJI1 MAaTEMaTUYECKOM 1eATeIbHOCTH U HEOOXOAUMBIX YUEHUKY IS
yenemHoi caaun OI'D, muis o01ieid connanbHOM OpUEHTAIUH;

e AKIIGHTHpPOBAaTh BHUMaHHE YYallUXCsl Ha €IMHBIX TPeOOBaHUSAX K IpaBuiiaM O(GOpPMIICHHUS
pa3IMyYHbIX BMJIOB 3aJaHMIl, BKIOYAEMbIX B HMTOIOBYIO aTTECTALMIO 3a KypC OCHOBHOM
LIKOJIBL.

e (CnocoOcTBOBaTh CO3JAaHUIO YCIOBUI OCMBICICHHOCTH Yy4Y€HHS, BKIIOYEHHS B HETO
oOydJaromerocss Ha ypoBHE HE TOJBKO WHTEIUICKTYyaJbHOW, HO JMYHOCTHON W COIMATBHOU
AKTUBHOCTH C IPUMEHEHHUEM TEX WJIM UHBIX METOJ0B O0YUECHHUS.

IIporpamma kypca «MaTeMaTuka B JKM3HM» IpeIHA3HAuY€HA JJs MOBBILIEHUA 3(P(PEKTUBHOCTH
MOJATrOTOBKH OOydarommxcs 9 Kiacca K OCHOBHOMY T'OCYIapCTBEHHOMY 9K3aMEHY 10 MaTeMaTHKe 3a Kypc
OCHOBHOHM HIKOJBI M HpPEAyCMaTpHBAaeT HUX MOATOTOBKY K JajbHeluieMy oOydyeHHIO B CpeIHEH IKoie»;
HalpaBJIeH Ha BOCIIOJHEHHME HEJOCTAIONIMX 3HAHWH, OTPaOOTKY NMPUEMOB PEUICHUS 3aJaHUi pa3IMYHBIX
TUIIOB U YPOBHEH CIIO)KHOCTU BHE 3aBUCUMOCTH OT (JOPMYJIMPOBKH, a TaKKe OTPAOOTKY THUIOBBIX 3a/1aHUil
OI'D mo MaTemMaTukKe Ha TECTOBOM MaTepHalie; O3BOJIUT CUCTEMATH3MPOBATh U yIIIyOUTh 3HAHUS YUAIIUXCS
[0 Pa3JInYHBIM pa3fesiaM Kypca MaTeMaTUKU OCHOBHOM HIKOJIbI (apudMeTHke, aredpe, CTaTUCTHKE, TEOPHH
BEPOATHOCTEW U T€OMETPUN).

IIporpamma Kkypca cocTaBieHa Ha oOcHOBe OO0s3aTeIbHOrO  MHUHUMYMa  COJEpPXKaHMA
00pa3oBaTeNbHBIX MPOTPAMM 10 MaTEMAaTHKE U TPEOOBAHHI K YPOBHIO IMOJATOTOBKH BBHIITYCKHUKOB OCHOBHOM
mKkoJibl, ¢ yyerom Crneundukanun KM ans nposenenus OI'D o MaTemMaTuke U
Konudukaropa mposepsemsix TpeboBanuii k pesynbratam ocBoeHus OOIT OOO u 31eMeHTOB coaepKaHms
11 mposenieHust OI'D nmo maTtemaTtuke, noaroroBiaeHHbIX OUITH.

B cootBerctBHU ¢ yueOHbIM IaHOM MBOVY «I'umnazus» Ha 2021-2022 yueOHbIi o1 Ha H3ydeHue
Kypca oTBe/ieHo 34 vaca u3 yacTu yueOHoro ruiana (1 yac B HEero).

IlnanupyeMsle pe3yabTaThl OCBOCHHS POrPAMMBbI Kypca
Jluunocmuvie pe3yibmamoi:

e OTBETCTBEHHOE OTHOIIEHUWE K YYEHHUIO, TOTOBHOCTh U CIOCOOHOCTh K CaMOpa3BUTHIO H
caM000pa30BaHUI0 Ha OCHOBE MOTHMBALlMM K OOYYEHHUIO U MO3HAHHIO, OCO3HAHHOMY BBIOOPY U
MOCTPOCHUIO JallbHEHIIeW WHAWBHUYaJbHOM TpaeKTopuu oOpa3oBaHHUs Ha 0a3e OPUEHTHPOBKU B
mupe npodeccuil 1 nMpodecCHOHANBHBIX NPEANOYTEHHH, ¢ y4eTOM YCTOWYMBBIX MO3HABATEIbHBIX
MHTEPECOB, a TAKXKE Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOIO OTHOILIECHUS K TPYAY.

e  @opMHpOBaHUE LIETIOCTHOIO MUPOBO33PEHHUs, COOTBETCTBYIOIErO0 COBPEMEHHOMY YPOBHIO Pa3BUTHUSA

HAYK{ U OOIIECTBEHHON MPAKTUKH.

OcBoeHue colMalbHbIX HOPM, MPAaBUJI MOBEEHUS, poJiel 1 (OPM COLUATBbHOM KU3HH.

Pa3BuTre MOpanbHOrO CO3HaHMSI U KOMIIETEHTHOCTH B PELIEHUH MOPAJIbHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (OPMUPOBAHUS HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO MOBEACHUS,
OCO3HAaHHOI'O ¥ OTBETCTBEHHOI'O OTHOLLIEHUS K HPAaBCTBEHHBIM IIOCTYIIKAM.

e  dopmMupoBaHHE KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE.

e dopmMupoBaHHE CIIOCOOHOCTH K SMOIMOHAIBHOMY BOCIPHUSATHIO MaTEMaTHUECKUX OOBEKTOB, 3a/1ad,
pEeLIEeHU, pacCyKICHHI



Memanpeomemnule pe3yibmamsl 00yueHUs
Pezynamuenvie YY/[

OTIpeNeNIATh COOCTBEHHBIE MpPOOJEMBl M NPUYMHBI HMX BO3HMKHOBEHHS IpH paboTe ¢
MaTeMaTHYEeCKUMHU 00bEKTaMHU;

(bopMynpoBaTh COOCTBEHHBIC BEPCHUU WJIM MPUMEHSTH YK€ M3BECTHBIC (DOPMBI U METOJIbI
pelIeHus] MaTeMaTHYecKOH MpoOieMbl, (GOPMYyIHpPOBaTh MPEINONIOKEHHS U CTPOHUTH
THIIOTE3bl OTHOCHUTENIBHO PACCMaTPUBAEMOro OOBEKTa M MPEABOCXUIIATH PE3yIbTAaThl CBOCH
y4eOHO-TIO3HABATEIbHON A TEIBHOCTH;

ONpeNeNIATh TYTH JOCTHKCHHMS LelNed W B3BEUIMBATh  BO3MOXKHOCTH pa3pelICHHS
OTIpENICICHHBIX ~ y4eOHO-TIO3HABATEIbHBIX 33724 B COOTBETCTBHH C ONPEACICHHBIMH
KPUTEPUSMH U 3a]1a4aMH;

BBICTpaMBaTh COOCTBEHHOE OOpa3oBaTENbHOE MOANPOCTPAHCTBO IS pa3peliCHHs
OTIPENICIEHHOT0 KpyTa 3a/ay, ONpENeNsAiTh U HAXOJUTh YCIOBHUS Ul pEIM3alUu HUICH |
IJIaHOB (CaMO0OyUYeHHUE);

CaMOCTOSITENIHO BBIOMpATh Cpea MPEUIOKEHHBIX pecypcoB Hambosiee 3((eKTHBHBIE H
3HaYMMBbIe MTPHU PadoTe C OMPEIETCHHON MaTEMaTHIECKON MOJIEINIbIO;

YMEThb COCTaBISTh IUIAaH pa3pelleHHs OINpPEEeJICHHOrO Kpyra 3ajad, MCHOJIb3Ys pa3invHbIe
CXEMBI, PeCcypChl TOCTPOCHHUS IUArpamMM, MEHTAJIBHBIX KapT, MO3BOJIIONIMX IPOU3BECTH
JIOTHKO - CTPYKTYPHBIN aHAIN3 33/1a4H;

YMETh IUIAHUPOBAaTh CBOW 0Opa3oBaTEeNbHBIA MapuIpyT, KOPPEKTUPOBATb M BHOCHUTH
OTIpeJIeICHHbIE W3MEHEHHs, KAa4eCTBEHHO BIMSIONIME Ha KOHEUHBIH MPOAYKT y4eOHO-
MI03HABATEIbHON 1A TEILHOCTH;

YMEHHE KAa4eCTBEHHO COOTHOCHTH CBOM JCWCTBUS C TPEABKYIIAEMBIM HTOTOM Yy4eOHO-
MO3HABATENBHON JIEATENFHOCTH TIOCPEJCTBOM KOHTPOJSl ¥ IUIAHUPOBAHUS y4eOHOTO
IPOIIECCa B COOTBETCTBHH C M3MEHSIOIMMUCS CUTYAIlMSIMU U IPUMEHSEMBIMU CPEJCTBAMH H
(bopmMamMu OpraHu3aUui COTPYTHHYECTBA, a TAKKE HHIUBUIYaIbHON pabOTHl Ha yPOKE;
yMEHHE OTOMpaTh COOTBETCTBYIOIIME CPEACTBA pEATU3alMU PEUICHUS MaTeMaTH4eCKUX
3ama4y, MONOMpaTh HWHCTPYMEHTHI JUIsl OICHUBAHHMSA CBOEH TpPAaeKTOpuu B paboTe cC
MaTeMaTHYECKUMU TTOHATHIMU U MOJICIISIMH;

Hoznasamensnwvie YY/[

YMEHHUE OMNPENeSATh OCHOBOMOJIATAIONIEE MOHATHE WM IMPOU3BOJUTH JIOTMKO-CTPYKTYPHBIN
aHanu3, ONpPEIETsATh OCHOBHBIE IPU3HAKM M CBOWCTBA C MOMOIIBIO COOTBETCTBYIOIIUX
CPEACTB U UHCTPYMEHTOB;

yMEHHE TPOBOJIUTH KIacCU(PUKAINI0O OOBEKTOB Ha OCHOBE KPUTEPHUEB, BBHIIEISATH OCHOBHOE
Ha (hoHE BTOPOCTETICHHBIX TAHHBIX;

yYMEHHE MPOBOIUTH JOTHUECKOE PACCYKIIEHUE B HAIPABJICHUU OT OOIIMX 3aKOHOMEPHOCTEH
M3y4aeMOM 3a/1auu 10 YaCTHBIX pACCMOTPEHUM;

YMEHHUE CTPOUTH JIOTUYECKHUE PACCYXKIAEHUS HAa OCHOBE CHCTEMHBIX CPABHEHUH OCHOBHBIX
KOMIIOHEHTOB HM3y4aeMOT0 MaTeMaTU4YECKOro pas3lesia Wi MOJEIH, MOHATHS WIIN KJIAcCOB,
BBIJIETISASL OTIPEICTICHHBIE CYIIECTBEHHBIE TPU3HAKH WJIM KPUTEPHUH,

YMEHUE BBIABIATH, CTPOUTh 3aKOHOMEPHOCTH, CBSA3HOCTH, JIOTUYHOCTH COOTBETCTBYIOLIMX
[[EMOYeK paccykIeHu mpu paboTe ¢ MaTeMaTHUECKUMHU 3a/lad4aMH, YMETh MOAPOOHO U CKATO
MPEJCTABJIATh JETATN3alUI0 OCHOBHBIX KOMIIOHEHTOB IPU JOKA3aTEIbCTBE MOHATHU U
COOTHOIIIEHU Ha MaTeMaTUYECKOM SI3bIKE;

YMEHHUE OPraHU30BbIBaTh MOUCK U BBISBIATH NPUUMHBI BOSHUKAIOIIUX MPOLECCOB, SIBICHHUI,
HanOoJiee BEPOATHBIC (PAKTOPHI, MO KOTOPHIM MaTEMaTHYECKHE MOJETH W OOBEKTHI BEAYT
ce0s 1Mo ompeAeNeHHbIM JIOTUYECKUM 3aKOHAM, YMETh MPUBOIUTH MPUUNHHO-CIIEICTBEHHBIN
aHan3 NOHATUM, CYXKIECHUN U MAaTEMAaTHYECKUX 3aKOHOB;

YMEHHE CTPOUTH MAaTeMaTUYEeCKyl0 MOJeldb TMpH 3aJaHHOM YCIOBUHU, OONamaromien
OTpeAeNIEHHBIMA XapaKTEePUCTUKAMH OOBEKTa MPU HATUYUH OINpPEACICHHBIX KOMIIOHEHTOB
(hopMHUPYIOMIETOCs] MPEIOIaraeMOT0 TTOHSITHS WK SIBJICHUS;



YMEHUE NEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABIIIOLIYI0 MAaTeMAaTHYECKOU
3aJjaud Ha S3BIK TPa@HUUECKOro OTOOPaXXEHHS - COCTABJIEHUS MaTeMaTH4eCKOH Mojenu,
COXPAHSIOIIECH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

yMEHUE 3aJaBaTh IUIAH pEUICHUS MAaTeMaTU4eCKOM 3a/ayd, pPEaJM30BbIBAaTh aJIrOPUTM
JEMCTBUM KaK IOIIAroBOM MHCTPYKLMHU JUIsl pa3pelleHusl yueOHO-TI03HaBaTeIbHOM 3a/1a4;
YMEHHE CTPOUTH AOKA3ATEIBCTBO METOAOM OT IIPOTUBHOTO;

yMeHue paboTaTh € MpOOJIEMHON CUTyalMel, OCYIIECTBIATh OO0pa30BaTeNbHBIN IpoLece
IIOCPEJICTBOM IIOMCKAa METOJOB M CHOCOOOB pa3pelleHHs 3aJaud, OMNPEAEsTh I'PaHHIIbI
CBOET0 00pa30BaTEIbHOIO IPOCTPAHCTBA;

YMETb OPHEHTUPOBATHCA B TEKCTE, BBIABJIATH INIABHOE YCIOBHE 3aJa4d U YCTaHABJIMBATH
COOTHOILIEHHE PAaCCMATPUBAEMBIX O0BEKTOB;

YMEHHUE NepeBOIUTh, HHTEPIPETUPOBATH TEKCT B MHBIE ()OPMBI IIPEACTABICHUS HHPOPMALIUY:
CXEMBI, InarpamMMsl, rpauyeckoe MnpeicTaBieHNe JaHHbIX;

Kommynuxamuenoie YY/[

yMeHHe paboTaTh B KomaHjae, (OpPMHUPOBAHHME HABBIKOB COTPYJHUYECTBA U y4eOHOIO
B3aMMO/ICHCTBUS B YCIOBUSX KOMaHJAHON UTPBI WK HHOM (POPMBI B3aUMOACHCTBHUS;

YMEHHE PACIPEACIATh POJIM WM 33aJa4d B paMKax 3aHATHS, (OPMUPYS TAKKE HABBIKH
OpPraHU3aTOPCKOr0 XapakTepa;

YMEHHE OLICHUBATh MPAaBUIBHOCTb COOCTBEHHBIX NEHCTBHI, a TaKKe NEATEIbHOCTH JIPYTHX
Y4aCTHUKOB KOMaH/Ibl;

KOPPEKTHO, B paMKax 3aJad KOMMYHHUKalHMH, (HOpMYyIUpOBaTh U OTCTaMBATh B3TJISIbI,
apryMEHTHUPOBATh JTOBOJIbI, BBIBOJBI, & TAK)XKE BBIIBUTATh KOHTAPTYMEHTHI, HEOOXOIMMBIC
JUIS BBISIBJICHUS] CUTYAIlMH yCIeXa B PEIICHUH TON WIIM HHOW MaTeMaTHYeCKOH 3a7auu;
yMEHHE  TIOJIb30BaThCA  MATEMAaTUYECKMMHU  TEPMHUHAMH  JUII  pelleHus  y4eOHo-
MO3HABATEJIPHBIX 33J]a4, a TAKXKE CTPOUTh COOTBETCTBYIOIME DPEUEBBIC BHICKA3bIBAHUS Ha
MaTEeMaTHYECKOM SI3bIKE JJIsl BEICTPAaUBAHUSI MATEMAaTUYECKOM MOJIEINH;

YMETh CTPOUTH MaTeMaTHYECKHWE MOJIETH C TOMOIIBIO COOTBETCTBYIOIIETO MPOrPAMMHOIO
o0ecrniedeHus, CepBUCOB CBOOOHOIO OTJATICHHOTO IOCTYIIA;

yMETh TPaMOTHO U YETKO, coriacHo mpaBuiam odopmienus KHWM-a OI'D 3anocutsb
MOJTYYEHHBIE PE3YIIbTAThI - OTBETHI.

IIpeomemmnuie pezynomamuol:

(1)0pMI/IpOBaHI/I€ HAaBBIKOB IMTOMCKAa MAaTEMaTH4YCCKOI0 METOZa, AJITOpUTMa U IIOUCKaA PCIICHUA
3a/1auu B CTpYyKType 3a1a4d OI';
(dhopMUpOBaHHE HABBIKA PELICHHS OMPe/IeJICHHBIX TUIIOB 3a7a4 B CTPYKType 3a1ad OI'3;
yMmMeHue paboTarb ¢ TabmUIaMH, CO CXE€MaMH, C TEKCTOBBIMH JaHHBIMH; yMEThb
MpeoOpa3oBhIBaTh 3HAKHM W CHMBOJIBI B JIOKA3aTeNbCTBAX M MPUMEHSEMBIX METOJaxX MAJis
pernieHust 00pa3oBaTeNbHBIX 3a7a4;
yMEHHE TPHUBOJUTH B  CHCTEMY, COMOCTaBJIsATh, 0000IIaTh W  aHAJIU3UPOBATH
nH(OPMAaIIMOHHBIE KOMIIOHEHTH MATEMAaTHYECKOTO XapaKTepa U YMETh MPUMEHATh 3aKOHbBI U
ImpaBujia JJIsd pCIICHUS KOHKPCTHBIX 3a/1a4,
YMEHHE BBIICISTH TTIAaBHYIO U U30BITOUHYIO HH(OPMAIMIO, IPOM3BOAUTH CMBICIIOBOE CKATHE
MaTEMATHYCCKUX q)aKTOB, COBOKYITHOCTH METOJOB U Ccr1oco00B peuicHud; YMCTb
MIPEJICTaBIATh B CIOBECHON (popMe, HUCIONIBb3Yys CXEMbl M pa3inuHble TaOMUIbl, TpaduKku U
AuarpaMmbl, KapTbl HOHATUH U KJIaCTCPhbl, OCHOBHBLIC UJCHU U IIJIaH PCIICHHA TOW WM HHOU
MaTeMaTHYeCKOH 3aauu.

Tpebosanusi Kk yposHIO NOOOMOBKU YHAUUXCS

Hartypaasbhble unciaa. [Ipodou. PannonanabHble yncia
Buinycknux nayuumcsi:

IMOHUMATh 0COOEHHOCTH }IGCHTI/I'-IHOI\/’I CHUCTCEMBI CHHUCIICHHA,
OIICpHUPOBATH NOHATUAMHU, CBA3AHHBIMHA C ACIIMMOCTBIO HATYPAJIIbHBIX YUCCII;



e BBIpAXaTh YWCJIA B OKBHUBAJCHTHBIX (oOpMax, BbIOMpas Hamboiee MOIXOIANIYI0 B
3aBUCHUMOCTH OT KOHKPETHOM CUTYallUH;
® CpaBHUBATh U YNOPANOYMBATH PALIMOHAIBHBIC YUCIIA;
e BBIIOJHATH BBIUUCICHHUA C PAlMOHAIBHBIMU YHCIAMM, COYETas YCTHBIE M IHCBMEHHBIC
IIPUEMBI BBIYMCIICHUH, IPUMEHEHUE KaJIbKYJIATOPA;
® CIIOJIb30BATh IIOHATUS W YMEHMs, CBSI3aHHBIE C MPONOPLUUOHAIBHOCTBIO BEJIWYMH,
IIPOLIEHTAMH, B XOJ€ PELIEHUS MaTeMaTHYECKHUX 3aJad U 3a]ad U3 CMEXHBIX IPEIMETOB,
BBITIOJIHATH HECIIOKHBIE TPAKTUYECKUE PACUETHI.
JleiicTBUTEJILHBIE UM CJIA
Buinyckuux nayuumcs:
®  JCII0JIB30BATh HAYaJIbHBIE [IPEICTABICHHS O MHOYKECTBE I€HCTBUTENIBHBIX YUCEIT;
® OIEpHUPOBATH NIOHATHEM KBaJPATHOTO KOPHS, IPUMEHSTH €0 B BBIYUCICHUIX.
Anredpanyeckue BbIpaKeHUs
Buinycknuxknayuumcs.
® ONEPUPOBATH NOHATUAMH «TOXKJIECTBO», TOXKJIECTBEHHOE IIPeoOpa3oBaHuey, pellaTh 3a1auH,
cojiepkalire OyKBeHHbIE JaHHbIe; paboTaTh ¢ GOpMyIaMu;
®  BBINOJHATH NPeoOpa30BaHUs BHIPAKEHUH, COEPIKALIUX CTEIEHU C LENbIMU I10Ka3aTeIsIMU U
KBa/IpaTHbIE KOPHH;
®  BBINOJIHATH TOXAECTBEHHbIE MPEOOPa30BaHMsl PAllMOHAIBHBIX BbIPAKEHUH Ha OCHOBE IIPaBUII
NeWcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMu Apo0smu;
®  BBIIOJHATH PA3JI0KEHUE MHOTOUJIEHOB HA MHOKUTEIIH.
YpaBHeHus
Buinyckuux nayuumecs:
® pelarbh OCHOBHBIE BH/bl PALIMOHAIBHBIX YPAaBHEHUN C OJHON NEpEeMEHHON, CUCTEMbI JBYX
YpaBHEHUH € ABYMS [IEPEMEHHBIMU;
® [IOHMMAaTh yPaBHEHUE KAK BaXHEHIYI0 MaTEMaTUUYECKYIO MOJENb JIs ONUCAHUS U U3yUCHUS
pa3zHOOOpa3HBIX PeabHBIX CUTYAIHi, PEIIaTh TEKCTOBBIE 33/1a4H aIreOpaniecKuM METOIOM;
® [pUMEHATHh rpaduyeckue NpeJCTaBICHUs Ul UCCIEAOBAaHUS YPaBHEHUH, HMCCIIEOBAaHUS U
pELIEHNs] CUCTEM YPABHEHUH € ABYMs IEPEMEHHBIMHU.
HepaBencrBa
Buinyckuux nayuumcs:
® [IOHMMaTb W TPUMEHATb TEPMHUHOJIOTMIO W CHMBOJIMKY, CBSI3aHHBIE C OTHOUIEHHEM
HEPaBEHCTBA, CBOICTBA YMCIIOBBIX HEPABEHCTB;
e pelarh JUHEIHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOW M MX CHUCTEMBI; pEeIIaTh KBaJpaTHBIC
HEpaBEHCTBA C ONOPO Ha rpaduyeckue NpecTaBIeHHUS.
OcHoBHBIE NOHATHSA. YK C10BbIE (PYHKIUH
Buinyckuux nayuumcs:
® [IOHMMAaTh U HUCNOJb30BaTh (PYHKIHMOHAJIbHbIE MOHITHUS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaueHus ),
® CTpOUTh I'paUKU FIEMEHTApHbIX (DYHKIIMIA; HCCIIE0BAaTh CBOMCTBA YMCIIOBBIX (YHKLIUN Ha
OCHOBE M3YYEHUS MOBEACHUS UX IpaHKOB;
® [OHUMAaTh (QYHKIMIO KaK BaKHEHIIIYI0 MaTeMaTHUYECKYIO0 MOJIENb JJIsl OMUCAHMSI TIPOLIECCOB U
SBJICHUH OKPY)KAIOLIEr0 MHpa, NPUMEHATh (DYHKIMOHAIBHBIA SA3BIK [UIS ONHCAHUSA U
UCCIIEIOBAHMS 3aBUCUMOCTEN MEXTy PU3NUECKUMH BETHYMHAMH.
OnucareJpHasi CTATHCTHKA
Buinycknuk nayuumes:
® ICIIOJIB30BATh MPOCTEHIINE CIIOCOOBI MPECTABICHUS U aHAJIN3a CTATUCTUYECKUX JTAHHBIX.
Cay4aiinble cOOBITHSI M BEPOSTHOCTH
BbinycKHUKHAay4YuTCSH
® HaXOJUTHOTHOCUTENBHYIO YACTOTY U BEPOSITHOCTH CIIy4alHOTO COOBITHSI.
Komo0nnaropuka




BrImyckHUK HAy4yuTCs peniaTh KOMOMHATOPHEIE 33a4d HA HAXO0XICHHE YHclia 00BEKTOB WIH
KOMOUWHAIIUH.

Harasinnast reomerpust
Buinycknux nayuumcs:

pacrio3HaBaTh Ha 4YepTekKaxX, PHUCYHKAX, MOJACISAX W B OKPYKAIONIEM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHBIC TE€OMETPUUYECKHE (DUTYPHI,

pacmno3HaBaTh pa3BEPTKH KyOa, IPSIMOYTOJILHOTO NapajuieIeuie1a, TPaBHILHOW MUPaAMUIbI,
HUJInHApA U KOHYCA,

CTPOUTH Pa3BEPTKH KyOa M MPSMOYTOJILHOTO Mapaslie/IeuIe 1a;

OIIPENIeNIATh N0 TMHEWHBIM pa3MepaM pa3BEPTKH (PUTYPHI JIMHEHHBIE pa3Mepbl CaMoil PUTypBI
1 Hao0opoT;

BBIYUCIISATH 00BEM MPSMOYTOJILHOTO MapalieNenue/1a.

I'eomeTpuueckue purypni
Buinycknux nayuumes:

M0JIb30BAThCS SI3BIKOM TE€OMETPUM JJIi ONMHCAHMS MPEIMETOB OKPYXKAIOLIEr0 MUpa U HX
B3aMMHOI0 PACIIOIOXKEHHUS;

pacrio3HaBaTh M HM300pakaTh Ha YepTeXKaX M PUCYHKAX TEOMETpUYECKHE (UTYpBI U HX
KOH(HUTyparuu;

HAXOJUTh 3HAYEHUS JUIMH JTUHEWHBIX JIEMEHTOB (UTYp U UX OTHOILICHUS, TPAlyCHYIO MEpY
yrioB oT 0° go 180°, mpuMeHsis onpeaeneH s, CBOWCTBA U MPU3HAKU (PUTYP U UX DIIEMEHTOB,
oTHOIICHUS (PUTyp (pPaBEHCTBO, M0I00HME, CAMMETPHH, TIOBOPOT, IMAPAILICIIBHBIN MIEPEHOC);
ONEepPUPOBATh C HAYAIBHBIMH TOHATUSMU TPUTOHOMETPUM M BBINOJHATH 3SJIEMEHTapHbIC
oreparuy HaJ GyHKIUSIMH YTIIOB;

pelarh 3a7a4u Ha J0Ka3aTeIbCTBO, ONUPAsCh Ha U3yYEHHbIE CBOMCTBA (QUIYp U OTHOLIEHHUH
MEXy HUMH U TIPUMEHSISI N3YYCHHBIC METObI JOKA3aTeIIbCTB;

peliaTh HECIOKHBIE 3a/1a4M Ha MMOCTPOEHHE, TPUMEHSSI OCHOBHBIE aIrOPUTMbI TOCTPOCHHUS C
MTOMOUIBIO HUPKYJIS U JIMHEHKH;

peliaTh npocTeiiire IIaHUMEeTPUUECKHEe 3aJa4l B TPOCTPAHCTBE.

HN3mepenne reoMeTpu4ecKUX BeJTUYHH
Buinycknux nayuumecs:

Koopaunartsi

UCIIOJIb30BaTh CBOMCTBA M3MEPEHMs JJIMH, IUIOIIANEH W YIVIOB IIPU PELIEHUM 3aJad Ha
HaXO0XJCHUE JUIMHBI OTPEe3Ka, JJIMHBI OKPY)KHOCTH, JJIMHBI JYTH OKPYKHOCTH, TpajyCHOU
MEpHI yIia;

BBIUHCIATh IUIONIAJN TPEYTOJIbHUKOB, IPSAMOYTOJIBHUKOB, NapajljeIorpaMMOB, Tpamneluii,
KpYyrOB M CEKTOPOB;

BBIUUCIIATH AJIUHY OKPYKHOCTH, JUTMHY TYTH OKPY>KHOCTH;

BBIUHCIIATh JJUHBl JUHEWHBIX 3J€MEHTOB (QUIYp M UX YIJIbl, UCHOJIB3YsA (HOPMYIBI JJIUHBI
OKPY>KHOCTH U JUITMHBI IYTH OKPYKHOCTH, GOpMYJIbI II0MaAen puryp;

pelaTh 3a/1a4y Ha JI0Ka3aTeIbCTBO C MCIOJIb30BaHUEM (POPMYJT JUTMHBI OKPYKHOCTH U JJTUHBI
IyTH OKPY’KHOCTH, (hopMyI Iuiouaaent puryp;

pelmars NPAaKTUYECKHE 3aJadyd, CBA3aHHBIE C HAXOXKICHHEM T€OMETPUUYECKHUX BEJINYUH
(ucmosnp3yst MpH HEOOXOAUMOCTH CIIPAaBOYHHUKH U TEXHUUECKUE CPEJICTBA).

Buinycknux nayuumcs.:

BBIYUCIIATE AJIMHY OTPE3KaA IO KOOpJAWHATAM €TI0 KOHIOB; BBIYHUCIIATE KOOPANHATEI CCPECANHBI
OTpe3Ka;
UCIIOJIH30BaTh KOOPIUHATHBIN METOJ /Il U3YUCHHSI CBOMCTB MPSIMBIX M OKPY)KHOCTEH.

Conep:xkanue Kypca

«IIpakTuKO-OpHeHTHPOBaHHbIE 3agaHu®» OTpadoTrka 3a1ay Ne 1-5 KUM OI'D.



Tabnuunoe u rpaduueckoe MpeNCTaBICHHE MaHHBIX, IJIAH W CXEMa, HU3BJICUCHHE HYKHOU
uHpopmaruu. M3MeHUMBOCTh NpU W3MepeHusx. Pemaromue mpaBuia. 3aKOHOMEPHOCTH B H3MEHYHUBBIX
BCJIIMYUMHAX. BBI‘-II/ICHGHI/IH nu npeo6pa3OBaHHe BCJIIMYHNH. I/ICCHGI[OBaHI/Ie HpOCTefIIlIHX MaTEMAaTUYCCKUX
MOJIEJIEH.

«Bbruncjienust u npeodpaszoBanus». OtpadoTka 3amay Ne 6 KUM OI'D.

Jeiicmeusn c nHamypanpHbIMU YUCTAMU

CrnoxeHue U BbIYUTAHUE, KOMIIOHEHTHI CJIOKEHUS U BBIUWTAHUS, CBSA3b MEKIY HUMHU, HAXOXKICHHUE
CYMMBI ¥ pa3HOCTH, U3MEHEHHE CYMMBI U Pa3HOCTH NIPU U3MEHEHNU KOMITOHEHTOB CIIO)KEHUS M BHIUUTAHUS.

YMHOXKEHUE U JIeTIeHHe, KOMIOHEHThl YMHOXKEHUS U JEJICHUS, CBSI3b MEXKIYy HUMH, YMHOXKEHUE U
CIIO)KEHHE B CTOJOUWK, JENIeHHE YTOJIKOM, MpPOBEpKa pe3yiabTara C IMOMOUIbI0 NPUKHUIKKA W 00paTHOTrO
IEUCTBUSL.

Yucnosvie sviparxcenus

UucnoBoe BbIpaXXEHHE U €ro 3HaYeHHE, MOPSAI0K BBIIOJIHEHUS JCHCTBUIA.

Jlpoou. ObvikHOBeHHbIE OpOdU

Hons, yactb, apoOHOe umcio, Apodb. [IpobHoe uucio kak pesynbrar aeneHus. [IpaBuibHble U
HeTpaBWIbHBIE APOOH, CMEIIaHHast PoOb (CMEIIaHHOE YHCIIO).

3anuch HaATypaJlbHOTO 4HclIa B BUAE JpoOM C 3aJaHHBIM 3HAMEHATeleM, MpeoOpa3oBaHHe
CMEIIaHHOH IpoOH B HEMPaBMIIbHYIO Ap0o0b U HA00OPOT.

[TpuBenenue apobdeii k od1eMy 3HaMeHareno. CpaBHEHHE OOBIKHOBEHHBIX IPOOEH.

CrnoxeHure ¥ BRIYMTaHHE OOBIKHOBEHHBIX Apo0eii. YMHOXKEHUE U JielieHne OOBIKHOBEHHBIX POOeH.

ApudmeTrnueckue JeHCTBUS CO CMEIIaHHBIMH IPOOSMHU.

Apudmernaeckue neiicTBUS ¢ IPOOHBIMH YHCIAMH.

Cnocobvl payuonanuzayuu 8bINUCIEHUL U UX NPpUMEHeHUe NPU 8bINOJIHEHUU OetlcEul.

Jlecamuunsle Opoou

[Ipeobpa3oBanue necATUYHBIX JApobeld B 0ObIKHOBeHHbIe. CpaBHEHHE [ECATHUYHBIX ApoOei.
CrnosxeHue U BbIUMTAHUE AECCATUYHBIX ApobOel. OKpyrieHue NecATUYHBIX ApoOeil. YMHOXKEHHE U JIeNeHne
JNECATHYHBIX Apobeit. [lpeobpasosanue obvikHOGeHHLIX Opobell 6 Oecamuunvie Opodou. Koueumnvie u
beckoneuHvle Oecsmuynvie Opoou.

Yucna. Payuonanvnule uucna

MHO0ecTBO palOHANbHBIX uncen. CpaBHEHHE pallMOHATBHBIX Yrcen. JleificTBUS ¢ palliOHAIbHBIMU
yuciamu. /lpedcmasienue payuoHaibHo20 YUCId 0eCAmUYHoU Opoobio.

/poéno-payuonanvhsie viparxcenus

[IpeoOpa3oBanne  APOOHO-IMHEWHBIX  BBIPQKEHWH:  CIOXKEHHE,  YMHOXEHHE,  JICJICHHUE.
Aneebpauueckas opods. Cokpawenue ancedopauyeckux opooei. Ilpusedenue ancebpauueckux Opooeil K
obwemy 3namenamenio. [elicmeus c ancebpauyeckumu OpoOAMuU. CIOJHCEHUe, BbIYUMAHUE, VYMHONMCEHUE,
Oeslenue, 8036e0eHUe 8 CIENeHb.

«/lelicTBUTeIbHBIE YHCIa». OTpaboTka 3a1au Ne 7 KUM OI'D.

Payuonansnuvie uucna

N300pakeHne uyucen Ha 4YMUCIOBOM (KoopauHaTHOW) mpsMoil. CpaBHeHMe uucend. Moayns yucha,
reoMeTpuueckas HHTEpHpeTauus MOAyias uucia. JlefcTBUS ¢ MOJOKHUTEIbHBIMM M OTpPULATEIbHBIMU
yHuciiaMUd. MHOXECTBO LENBIX YUCEIL.

Koopounama mouku

OCHOBHBIE IOHATHS, KOOPOUHAMHDLLL TYY, paccmosanue mexcoy moukamu. Koopounamor mouxu.

Hppayuonanvuvie yucna

[TonsTHE MppaLMOHATBHOTO YKcia. Pacio3HaBaHNE UPPALIMOHAIBHBIX YHCET.

MHnooicecmso OeticmeumenvbHbix Yucei.

«IIpeodpa3zoBanne ajredpanveckux Boipaxenuii». Orpadorka 3amad Ne § KUM OI'D
Hppayuonanvuvie yucna



Ilonatne wppanuoHambHOrO 4yucia. Pacno3HaBaHMe HppalUOHANBHBIX uucen. lIpumepst
JI0Ka3aTenbCcTB B anreope. /elicmeus ¢ uppayuoHanoHbIMU YUCIAMU: YMHONCEHUE, OeleHue, 8036e0eHUe 8
cmenetb.

MHnooicecmso OeticmeumenbHbixX yucei.

«YpaBHeHHsI U HepaBeHcTBa». OTpadoTka 3ama4 Ne 9 KM OI'D.

Pasencmea

Uucnosoe paBeHCTBO. CBOKCTBA YUCIOBBIX PABEHCTB. PABEHCTBO € IEPEMEHHOM.

Ypasnuenus

[TonsiTre ypaBHEHUS U KOpHS ypaBHeHUs. [Ipeocmasnenue o pagnocuroHocmu ypasuenuti. Oonracme
onpeoeneHus ypasHerus (061acms 0ONYCMUMbBIX 3HAYEHU NepeMeHHO).

Jluneiinoe ypaguenue u e2o Kopnu

Pemenue nuHENHbIX ypaBHEHUU. Jlunetinoe ypaenenue c napamempom. Konuuecmeo xropHeti
JUHEUH020 YypasHeHus. Pewerue TUHeliHblX YPasHeHUl C NapamempoMm.

Keaopammnoe ypagnuenue u eco kopnu

KBanpartusle ypaBHeHus. Hemnonnble kBajpaTHble YypaBHEHHS. JUCKpUMHUHAHT KBaJIpaTHOTO
ypaBHeHHs. DopMynia KOpHEH KBaapaTHOro ypaBHeHHA. Teopema Buema. Teopema, obpamuas meopeme
Buema. PemieHue KBaJpaTHBIX YpaBHEHMIA: HCIONIb30BaHHE (OPMYINBI Il HAXOXKIEHUS KOpHEH,
epaghuyeckull Memoo peuleHus, pasioxiceHue Ha MHOXCUMenu, no06op KOpHell ¢ UCNOIb308AHUEM MeopeMbl
Buema. Konuuecmeo KopHell K8AOpAmMHO20 YPAGHEHUS 8 3d8UCUMOCMU OM €20 OUCKPUMUHAHMA.
bukseadpammnvie ypasnenus. Ypasnenus, ceooumvle K nuHetinblM u keaopammusvim. Keaopamuvle ypasnenus ¢
napamempom.

/Ipoono-payuonanvnvie ypasHenus

Pemenue npocreiiimux ApoOHO-TMHEHHBIX YpaBHEHUH. Peuterue OpoOHO-payuoHaIbHbIX YPAGHEHULL.

Memoowt  pewenuss ypasHenuil: MemoObl PABHOCUTLHBIX NPeodPA308aHULl, MemoOd 3aMeHbl
nepemeHHoU, epaghuyeckuti memoo. Hcnonvsoeanue ceoucme yHKYuil npu peuleHuy ypagHeHull.

IIpocmetiwue uppayuonanvHvle ypagueHus auoa ,‘f f (X) =a, \/f (X) = \/g (X) .

n
Vpasnenus suoa X' = a .Vpasnenus 6 yeavix 4uciax.

«BeposTHOCTB cOObITHII» OTpaboTka 3a1a4 Ne 10 KUM OI'D.

Cnyuaitnvie coovimusn

CayvaiiHble OMBITHI (IKCHEPUMEHTHI), JIEMEHTapHbIE CilydaifHble cOObITHS (MCX0bl). BepostHocTH
3JIeMEHTapHbIX cOObITUI. COOBITHS B CIy4ailHBIX 3KCIEPUMEHTAaX W OJIarONpUSITCTBYIOLINE 3JIEMEHTApHBIE
coObITus. BeposTHOCTH ciydaliHBIX cOOBITHNA. OMBITH ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMU.
Krnaccuueckrie BepOSITHOCTHBIE ONBITHI ¢ UCIIOJIB30BAHUEM MOHET, KyOUKOB.

«®ynkuuu u rpagukm». Otpadotka 3agau Ne 11 KUM OI'D.

Dyukyuu

Honamue ¢hynkyuu

JlexkapToBbl KOOpAMHATBI Ha IIOocKocTH. DopMHpoBaHHE MNPEACTABIECHUH O METalPEIMETHOM
MOHSTUU «KOOPAUHATEIY. CIIoCOOBI 3aaHus (QYHKIHMI: aHATUTHYECKUH, Tpaduueckuii, TabmuuaHbiid. ['paduk
¢dynkuuu. [Ipumeps! GyHKIMIHA, MOTydaeMbIX B MPOIEcce UCCIEI0BaHMS pa3IMUHBIX pealbHBIX MPOLIECCOB U
pemieHus 3anad. 3HadeHue (yHKUMM B Touke. CBolcTBa (YHKIMI: 00JacTh ONpeaeseHHsl, MHOXKECTBO
3HaYeHUH, HYNIH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, YemHOCMb/HeuemHocmb, TIPOMEKYTKH BO3pACTaHUSA U
yObIBaHUs, HaMOOJIbIIIEe U HAaUMEHbIIee 3HaueHus. MccaenoBanue QyHKIMY 110 ee rpaduky.

Juneitnasa pynkyusn

CaoiicTBa 1 rpaguk JuHeitHOW QyHKIMH. YTI0BOH KO3 duument npsmoil. Pacnonoxxenue rpaduka
JUHEWHOUW (YHKUIMHU B 3aBUCHUMOCTH OT €€ YIJIOBOro KoddduuueHta u cBoboaHoro uineHa. Haxoowcoenue
KO3hhuyuenmos nunetiHot GyHKyuu no 3a0aHHbIM YCA0BUAM. NPOXOAHCOEHUe NPAMOU depe3 08e MOUKU C
3a0aHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOIL Yepe3 OAHHYI0 MOYKY U NApaLIeNbHOU OGHHOU NPAMOU.

Keaopamuunasa ¢pynkyusn



CaoiicTBa U rpaduk kBaapaTudyHoi (yHKumu (mapadomna). [locmpoenue epagura KeadpamuyHoll
@yHKYUU nO MouKam
Oopamnas nponopyuoHaIbHOCMb

k
CaoiicTBa QyHKIMU y = k Y= ['unep6omna.
X

«IlocaenoBarenbHocTH M porpeccum» OtpadoTka 3anau Ne 12 KUM OI'D. (1 gac).
Ilocneoosamenvnocmu u npozpeccuu
UYucnoBast 1OCIEI0BAaTEIbHOCTb. [IpuMepbl 4YMCIOBBIX IOCIEIOBaTENbHOCTEW. beckoHeuHble
IIOCJIEI0BATEIbHOCTU. ApH(MeTndeckas Imporpeccuss U ee cBoicTBa. ['eomerpuueckas Nporpeccus.
Dopmyna obwezo unena u cymmol N NEPELIX Y1eHO8 apUpMemu4ecKoll U 2eoMempuiecKoll npoepeccuil

«UucaoBble H OyKBeHHbIe BbIpaxkeHus». OtpadoTka 3ama4 Ne 13 KUM OI'D.

Yucnoevie u OykeenHble 6blpasiceHus

Bripaxkenue ¢ nepeMeHHON. 3HaueHue BbipakeHus. [locTaHOBKa BBIPaKEHUN BMECTO IEPEMEHHBIX.

Ilenvie évipasicenun

Crenenb ¢ HaTypaJbHBIM TIOKa3aTeneM U ee cBoicTBa. [IpeoOpa3oBanust BeIpaKEHHH, COAepKALIIX
CTEIICHH C HATYPAJIbHBIM I10Ka3aTelIeM.

OpHowieH, MHoOrouseH. JIeHCTBUS ¢ OJHOWIEHAMH U MHOrOYJICHaMH (CJIOXKEHHE, BBIYUTAHUE,
yMHOXXeHHUE). DOpMyJibl COKPALICHHOTO YMHOXEHMS: Pa3HOCTb KBAJpPaTOB, KBAaJIpaT CYMMBbl U Pa3HOCTH.
PaznoxxeHne MHOrouseHa Ha MHOMKUTENIN: BBIHECEHME OOIIEr0 MHOXHUTENS 3a CKOOKHM, TpYNIUpPOBKa,
npuMeHeHne (OpMyJl COKpAIlEHHOro yMHOKeHus. KBajpaTHBIH TpexwieH, pasjoKeHHe KBaJpaTHOTo
TPEX4JIEHA HA MHOKHUTEIIN.

«IIpakTnyeckue pacdersl o gopmyaam» Otpadotka 3anad Ne 14 KUM OI'D

Beipaxkenue ¢ nepeMeHHON. 3HaueHHe BbIpakeHus. [[o1cTaHOBKA BBIPAKEHUN BMECTO IEPEMEHHBIX.

L]envie gvipasicenusn

CreneHpb ¢ HaTypaJlbHBIM IOKa3aTeneM U ee cBoicTBa. [IpeoOpa3oBaHus BeIpakeHUH, coepKalIux
CTENEHU C HATypaJIbHbIM I1OKa3aTeleM.

OnHouneH, MHorowieH. [leficTBus ¢ OJHOWIEHAMM M MHOTOWIEHaMM (CJIOKEHHUE, BbIYUTAHHE,
yYMHOXeHHE). DOpPMYJIbl COKPALLIEHHOTO YMHOXEHUS.

«Cucrembl HepaBeHcTB». OTpaboTka 3a71a4 Ne 15 KM OI'D.

Cucmemol nepagencme

CucreMbl HEpPAaBEHCTB C OJHOM NepeMeHHOW. PelieHue cucteM HEpaBeHCTB C OJAHOW MEPEMEHHOM:
JUHEUHBIX, keadpammueix. VI300paxkeHne pelIeHUs] CUCTEeMbl HEPABEHCTB HAa YMCIOBOM MHpsMoil. 3amuch
peleHus: CUCTEMBI HEPABEHCTB.

«I"'eomeTpuyeckue gpurypsol. Yrabs». Orpadbotka 3amau Ne 16 KUM OI'D.

Benuuununi

Bennuuna yrma. ['pagycnas mepa yria.

Tpeyzonvnuk

CaoiicTBa paBHOOENIPEHHOrO0 TpeyrojbHUKAa. BHemHwuii yrom tpeyroiapHuka. Cymma yrios
TPEyrojJbHUKa

«I'eomeTrpuyeckue ¢purypsl. Jimubpy. Otpadotka 3agau Ne 17 KUM OI'D

Duzypvi 6 zeomempuu u 6 OKpyIcarouwem mupe

I'eomerpuueckas purypa. Buyrpennss, BHemHss obnactu Gurypsl, rpanuna. JIuaum u obmactu Ha
IUIOCKOCTH. Bpimyknas u HeBwinyknas ¢urypsl. [lnmockas um Hemnockas ¢urypsl. [loHSTHE BeTMYMHBIL.
Jlnnna. MU3mepenne muinHbl. EqMHULBI M13MEPEHNS JUTUHBI

Boigenenue cBoiicTB 00bekTOB. dopmHpoBaHHE MpPENCTaBICHUM O METanpeAMETHOM IOHSATUU
«purypa». Touka, OoTpe3oK, mpsmas, JIyd, JJOMaHasi, IUIOCKOCTb, YToJl, OMCCeKTpUca yIila U €e CBOWCTBa,
BU/JIbI YTJIOB, MHOTOYT'OJIbHUKU, OKPY>KHOCTb M KPYT.
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OceBas cummeTpHst reoMeTpuueckux uryp. LleHTpanbHas ciMMETpHUS T€OMETPUUYECKUX (UTYP.

«Ilmomans MHOTOyroJibHUKa». Otpadbotka 3agad Ne 18 KM OI'D

H3zmepenus u evluucienusn

[Tnomanu. ®opmyibl MI0IIAAM TPEYrOJIbHUKA, MTapajieIorpaMMa U €ro YaCTHBIX BUJIOB, TPaIeluu,
dopmyna I'epona, hopmyna Mmiomanu BBHIMYKIOTO YETHIPEXYTOJdbHUKA, (GOPMYIBI JJIMHBI OKPY)KHOCTU H
JIOIA U Kpyra

«M3mepenns u Bbraucjaenus». Orpadorka 3agau Ne 19 KM OI'D.

H3mepenusa u eviuucnenun

[Tnomanu. ®opmynsl MI0MLAAN TPEYTOIbHUKA, TapajljiesiorpaMMa U €ro YaCTHBIX BUJOB, TpalleLuHy,
(GopMyna IUIOIAAM BBIMYKJIOIO YEThIPEXYroJbHHUKA, (POPMYJbl JIMHBI OKPYKHOCTH M IUIOINAAM Kpyra.
[Inomanp npaBUIBLHOIO MHOTOYTIOJIbHUKA.

Teopema Iludaropa. TpuroHomerpuueckue COOTHOILIEHUS B MPSIMOYTOJBHOM TPEYrOJIbHUKE.
Tpuronomerpuyeckue GyHKIMH yTIa.

«Teopernyeckue acnexktTb». OTpadorka 3anad Ne 20 KUM OI'D.
Teopernueckue acneKThl, TEOPEMBI, aKCHOMBI, OIIpeesIeHus], (POPMYJIbI, IEMMBI.

Pecypcsl
Jluteparypa
- Kayarun B.B., Kauarnna M.H. Maremarnueckue TpeHUpOBOUHbIE 3a1aHus.M. Dckmo, 2019
- Jlanmo JI. /1., [TonoB M.A. MaremaTuka. Dk3aMeHallMOHHBIN TpeHaxep. M. «Ok3amen», 2019
HHTepHeT-pecypehl
http://math100.ru/ogenew/
https://www.time4math.ru/oge
https://neznaika.info/oge/math_oge
https://oge.sdamgia.ru/
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KasennapHo-reMaTnyeckoe nJiaHUPOBaHNe

No Tema 3agaTus OcCHOBHBIE BUIBI J€ITEILHOCTH narta
/1 (Ne 3amanus 8 KIM) yUdanmxcs TUTaH dakr
1,2 Brruucnenus u Brmonsstor apupmernueckue 16.09
npeodpaszoBanus (6 JEICTBUS C palliOHaIbHBIMU
3ananue KUM) YHCJIAMHU, BBIYUCIIAIOT 3HAYECHUS
YHCIIOBBIX BBIPAXKCHUI, IEPEXOJIAT OT
0JTHOH (hOPMBI 3aIMCH YHCIIA K APYTOn
34 JlelicTBUTEIbHBIC N3o0paxkaroT yuciia TOYKaMy Ha 30.09
gucina (7) KOOpJAMHATHON IPSIMOM, CPaBHUBAIOT
NEHCTBUTENbHBIC YHCIIA, BHITOIHIIOT
BBIUUCIICHUS U TpeoOpa3oBaHus,
BBITIOJHSIOT IPUKUKY pe3ybTaTa
BBIYMCIICHHI.

5,6 | IIpeobpazoBanus BrInoHAI0T BRIYUCTICHUS U 14.10
anredpanvyecKux npeoOpa3oBaHus apuPMETHIECKIX
BBIpakeHHH (8) BBIPAYKEHU, TPUMEHSIIOT CBOMCTBA

apuMeTHUECKUX KBaJPATHBIX KOpPHEH
JUIsS IpeoOpa3oBaHMsI BBIPAKEHUN

7.8 VYpaBueHus u Pemarot nuHelHbIE U KBaIpaTHBIC 28.10

HepaBeHcTBa (9) yYpaBHEHUS C OJTHOM MEPEMEHHOMH,
HEPABEHCTBA C OAHOW ITIEPEMEHHON U
UX CHUCTEMBI

9,10 | ®ynkuuu u rpaduku | CTPOST U YUTAIOT TPadUKU 11.11

(11) pa3IUYHBIA QYHKIMN, YATAIOT
rpaduky QYHKIIHA, OTIUCHIBAIOT C
MOMOIIBI0 (GYHKIIUHN pa3TuvYHbIE
3aBHCUMOCTH MEX/Ty BETUINHAMH,
UHTEPIPETUPYIOT TpapuKu
3aBUCUMOCTEN

11,12 | Yucnossle u BeimonusaoT npeoOpa3oBaHus 25.11
OyKBEHHBIE areOpandecKux BhIPAKEHHH,

BbIpaxkeHus (13) HaXOJAT 3HaUeHUs! OyKBEHHBIX
BBIPa)KCHUH, OCYILIECTBIISASA
HE00XO0AMMBbIE IOJICTAHOBKU

13,14 | TlpakTuueckue OcCyHIeCTBIISIFOT pacyeThl 1O 09.12
pacueTsl 1o (dbopMynaM, BeIpakKarOT 3aBUCUMOCTH
dbopmynam (14) MEXK1y BEJIMUUHAMU, BBIYUCIISIOT

3HAYEHUS YHCIIOBBIX BBIPAKEHUN

15,16 | IIpakTuko- BEIMOIHAIOT BEIUHUCIIEHUS U 23.12
OpPHEHTHUPOBAHHEIE peoOpa3oBaHusl, OCYIIECTBISIIOT
3amanus (1-5) MPAKTUYECKHE PACUEThI, CTPOST U

MCCIIEAYIOT MaTEMAaTHIECKHIE MOJIEIH,
UCTOJB3YIOT NPUOOPETEHHBIE 3HAHUS
Y YMEHUS B IIPAKTUYECKON
JeSITeIbHOCTH
17,18 | I'eomeTpudeckue BrmmongsgeT neicTBus ¢ 13.01.24

¢urypsl. Yrisl (16)

reOMEeTPHUUECKUMH (pUrypamu,
pelIaoT MIaHUMETPUUYECKHE 3a/1a4l
Ha HaXO0>KJIEHUE T€OMETPUIECKUX
BEJTNYUH (YTJIOB)
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19,20 | 'eomeTpuueckue Pacno3nator reomerpuueckue purypsr | 27.01.24
¢urypsl. Jnussl (17) | Ha IIIOCKOCTH, Pa3IMYalOT UX
B3aMMHOE TIOJIOKEHHE, H300pakKaroT
reOMETPUUECKUE (PUTYPBI, PEIIaOT
TUTAHUMETPUYCCKUE 3312491 Ha
HAXO0XKJICHHE T€OMETPUYECKIX
BEJIMYUH (JUIMH, YTJIOB)
21,22 | Tlnomanp Pacnioznaror reomerpuueckue gurypst | 10.02.24
MHOTOyrojbHUKa (18) | Ha MIOCKOCTH, peliaoT
TUTAHUMETPUYCCKUE 3a/1a49H Ha
HAXO0XKJICHHE T€OMETPUUYECKIX
BEJIMYUH (TUIOIIA/ICH ), OCYIIIECTBIISIOT
pacueTsl 1o Gpopmynam
23,24 | Ismepenus u OnpenensroT KOOPAUHATHI TOYKH 24.02.24
Bbruncienus (19) IIJIOCKOCTH, IIPOBOASAT OIlEpal[uy HaJ
BEKTOPaMH, BEIUYUCIISIIOT JUTUHY H
KOOPAMHATHI BEKTOPA, YroJ MEXKIY
BEKTOPaMH, CHHYC, KOCHHYC M TAaHT€HC
yria
25,26 | TeopeTnueckue [IpoBoasT moKa3aTeIbHBIC 09.03.24
acnekTsl (20) pacCyXIeHHs, OLIEHUBAIOT
JIOTHYECKYIO MPABHILHOCTh
pacCyXIEHH, paclO3HAIOT
OIMOOYHBIC 3aKITFOYCHUS
27,28 | Cucrembl HepaBeHCTB | PemaroT ypaBHeHHsI, HEpaBEHCTBA U 23.03.24
(15) UX CHCTEMBI,
29,30 | BeposiTHOCTB Haxozsat BepOosSTHOCTB CiTydaitHBIX 13.04.24
coObITuii (10) COOBITUH B MPOCTEHUIIINX pacueTax
31,32 | [locnenoBarensHOCTH | Pacmo3HaroT apudmMerndeckue u 27.04.24
u niporpeccu (12) TrE€OMETPHUCCKUE TPOTPECCHH,
peIaroT 3a/1a4M C IPUMEHEHUEM
(opMyIIbI 00IIETo YIeHa U CyMMBbI
HECKOJIbKHX WICHOB MTPOTPECCHU
33,34 | Pabora cK1M (4acTthb 11.05.24
1)

13




		2023-09-19T08:10:40+0300
	Жилина Олеся Александровна
	Я являюсь автором этого документа




