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TlosicHuTEIBLHASA 3aIMCKA

Paobouaa npocpamma «lllaz 3a wazom OI'I» ona obdyuarowuxca 9 Knacca cocmaegieHa 6
COOmMEEemcmeun ¢ HOpMAMUGHO-NPABOBLIMU OOKYMEHMAMU:
o @enepanbHblil 3aK0H 0T 29.12.2012 1. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparum»

(Cc I3BMEHEHUAMH U JONOJHEHUSIMHU).

e [lpuka3 MunucrepcrBa oOpasoBanust U Hayku P® Ne 506 or 07.06.2017 «O BHeceHue
U3MCHEHUH B  (QenepalbHbIi KOMIIOHEHT TOCYJAapCTBEHHOTO 00pa3oBaTeNbHOIO CTaHAapTa
Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIETo, CPeHEro (TIOJIHOTO) 001Iero 00pa3oBaHus, yTBEPKIAESHHOTO
npuka3zoM Munucrepcta oopazoBanust PO 05.03.2004 (Ne 1089).

e [IpumepHble TporpaMMsbl, CO3JaHHbBIE HA OCHOBE (heIepaIbHOIO KOMIIOHEHTA rOCYAapCTBEHHOTO
00pa30BaTeNbHOr0 CTaH apTa.

e @opmMupoBaHUE YHHUBEPCAIBHBIX YYEOHBIX NEHCTBHA B OCHOBHOH mikojie. CucreMa 3amaHuid /
A.I'. Acmonos, O.A. Kapabanosa. — M.: IIpoceemenne, 2010.

e [Ipuka3 MunucrepctBa oopazoBanus U Hayku PD ot 09.03.2004 r. Ne 1312 «OO0 yTBepKIaecHUU
denepanbHOro 6a3uCHOro yuyeOHOro IJlaHa U MPUMEPHBIX Y4eOHBIX IUIAHOB AJi 00pa3oBaTeNbHBIX
yupexnenuit Poccuiickoit ®@expeparii, peamu3yiOIIUX MPOrpamMMmbl O0IIEero oOpa3oBaHHs» C
n3MeHeHussMH U gomnojHeHusMu otT: 20.08.2008 r Ne 241, 30.08.2010 r. Ne 889, 03.06.2011 r. Ne
1994, 01.02.2012 r. Ne 74.

e CanlluH 24.2.2821-10 «CaHuTapHO-3MIUAEMHOJIOTHYECKHE TpPEOOBaHUA K YCIOBUSM U
opranuzanuu oOyueHusi B 0011e00pa30BaTeIbHBIX YUPEKICHUIX», YTBEPKACHHBIE TOCTAHOBICHUEM
['maBHOTO TOCYIapCTBEHHOrO caHUTapHOro Bpauda Poccuiickoii @eaeparuu ot 29.12.2010 Ne 189 (B
pen. [locranoBnenus [ maBHOTO rocynapcTBeHHOTo canutapHoro Bpaua PO Ne§1 ot 24.11.2015).

e VyeOnsiii mnan MKOYVY «CreknozaBojckas COILLD».

Ieas Kypca:
CUCTEeMAaTH3alMsl 3HAHUHN U CIIOCOO0B JIEATEIBHOCTH YJAIIUXCs 0 MaTeMaTUKE 32 KypC OCHOBHOM IIKOJIBI,
MOJrOTOBKA 0Oydaromuxcs 9 kiacca K OCHOBHOMY FOCYAapCTBEHHOMY 2K3aMeHY 0 MaTeMaTHKeE.

3apaum kypca:

e 3aKkpenuTb OCHOBHBIE TEOPETUYECKHE TMOHATHS U OMNpEeAETeHHUS IO OCHOBHBIM H3y4aeMbIM
paznenam;

e  OtpaboTaTh OCHOBHBIE THIHI 334a4 u3ydaeMmbix THIIOB KIIM OI'D «Anrebpa» u «I'eomerpus»
U UX aJITOPUTM peIICHUS;

e  ®dopmupoBaTh y 00yUYAIOUIMXCS IEITOCTHOTO MPEACTABICHUS O TEMe, €€ 3HAUYeHUs B pasfele
MaTeMaTHKH, MEXIIPEIMETHBIE CBS3H C IPYTHMHU TEMaMHU;

e CnocoOcTBOBaTh HHTEIUIEKTYaJIbHOMY Pa3BUTHIO  YydalMXcs, (OpPMUPOBAHMIO KayecTB
MBILICHHS], XapaKTEPHBIX JUIsI MAaTEeMaTHUECKOW JIEeATENbHOCTH U HEOOXOAUMBIX YUEHHKY JUIS
yenewmHoi caaun OI'D, s o61ieit conranbHOM OpUeHTaluY;

e  AKIIEHTHpPOBAaTh BHMMAaHHUE Yy4yalllUXCs Ha €AMHBIX TpeOOBaHUAX K MpaBuiiaM OQOpMIICHUS
pas3INYHbIX BUAOB 33JaHUH, BKIIFOYAEMbIX B UTOTOBYIO aTTECTAIMIO 3a KYpC OCHOBHOM IIKOJIBI.

e (CnocoOCTBOBAaTh CO3JAaHUIO YCJIOBHM OCMBICIEHHOCTH Y4Y€HUS, BKIIOYEHHS B HEro
oOydJaromierocss Ha ypOBHE HE TOJBKO HHTEIIEKTYaJIbHOM, HO JUYHOCTHOW M COIMAJIBHOM
AKTUBHOCTH C IPUMEHEHHUEM TeX WJIM MHBIX METOJI0B OOyUCHHS.

[Iporpamma kypca «lllar 3a marom OI'D» mpenHazHaueHa A MOBBIMIEHUS 3((EKTUBHOCTH
HOJArOTOBKH 00ydarommxcst 9 Kilacca K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY IO MaTeMaTHKeE 3a Kypc
OCHOBHOHM IIKOJIBI M MPEAyCMaTpUBAET MX IMOJATOTOBKY K JalibHEHIIeMy OOYYEHHUIO B CpeIHEH IKoiey;
HaIpaBJieH Ha BOCIIOJIHEHUE HEAOCTAIOUIUMX 3HAHUM, OTpabOTKYy IMPHUEMOB pEIICHUs 3aJaHUM Pa3IudYHbIX
TUIIOB U YPOBHEH CIIO)KHOCTU BHE 3aBUCHMOCTH OT (POPMYIMPOBKH, a TAK)KE OTPAOOTKY THIIOBBIX 3aaHUI
OI'D mo maremaTHKe Ha TECTOBOM MaTepuaye; IO03BOJUT CHCTEMaTU3UPOBATh U YIIyOUTh 3HAHUS
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YVUAIIUXCS IO Pa3IMYHBIM pa3fellaM Kypca MaTeMaTHKH OCHOBHOW IKOJbI (apudmernke, anredpe,
CTaTUCTUKE, TEOPUH BEPOSATHOCTEN U TEOMETPHUN).

[Iporpamma kypca cocraBieHa Ha ocHoBe (OO0s3aTeTbHOTO MHHHUMYMa  COJEpKaHUS
00pa3oBaTeybHBIX MPOrpaMM [0 MaTeéMaTHKe M TPeOOBaHHMI K YpPOBHIO MOATOTOBKU BBINYCKHUKOB
OCHOBHOM MIKOJIBI, ¢ yueToM Cnerudukaruu KUM mist nposenenus OI'D o maTemaTuke u
Komudukaropa mnposepsiembix TpeOoBanuii Kk pesyiapraram ocBoeHus OOII OOO wu »srneMeHTOB
coaepxkanus 115 npoBenenuss OI'D no marematuke, noaArotroBieHHbIx OUIIN.

B cootBerctBum ¢ yuebnbim mranom MKOYVY «CreknozaBoackas COL» na 2024-2025 y4yeOubIit
roJl Ha U3y4CHHE Kypca OTBeaeHO 34 yaca u3 yacTu yueOHoro rraHa (1 gyac B HEIEIO).

HJIaHI/IpyeMbIe pe3yJbTaThbl 0OCBOCHHUSA IIPOIrPpaMMbI Kypca

Jluunocmuvie pesyniomamol.:

e OTBETCTBEHHOE OTHOIIEHHWE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTh K CaMOpa3BUTHIO U
caM000pa30BaHUI0 HAa OCHOBE MOTHUBAlMM K OOYYEHHIO M IO3HAHUIO, OCO3HAHHOMY BBIOOPY H
MOCTPOCHMIO JalIbHEHIIEH HHIMBUyaIbHON TpaeKTOpHK 00pa30BaHus Ha Oa3e OPUEHTHPOBKH B MUPE
npodpeccuil M MpOo(ECCHOHANBHBIX MPEANOYTEHUH, € YYETOM YCTOHYMBBIX I103HABaTEJIbHBIX
MHTEPECOB, a TAK)KEe HAa OCHOBE ()OPMHUPOBAHUS YBAKHUTEIHHOTO OTHOIICHUS K TPYY.

e DopMHpPOBaHUE LIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA

HAYKU U OOILECTBEHHON MPAKTUKH.
e (OcBoeHHE COITUABHBIX HOPM, TIPAaBUII TOBEACHHS, poJiei 1 (POPM COITMAIbHON KU3HH.

e Pa3BuTHEe MOPAJHLHOTO CO3HAHWS W KOMIIETEHTHOCTH B PEIICHHH MOPAJIBHBIX MPOOJieM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (OpMHpOBaHUS HPABCTBECHHBIX YYBCTB W HPABCTBEHHOTO IIOBEICHUS,
OCO3HAaHHOTO M OTBETCTBEHHOI'O OTHOLIEHUSI K HDABCTBEHHBIM IMOCTYIIKAM.

o DopMHpPOBAHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUU U COTPYAHUYECTBE.

e DopMHpPOBaHUE CIIOCOOHOCTH K 3MOILMOHAIHLHOMY BOCTPHUSTHIO MAaTeMaTUYECKHX OOBEKTOB, 3ajay,
pELICHHH, pacCyKICHUI

Memanpeomemnsbie pe3yromamul 00yueHUs
Pezynamuenvie YY/[

® OmpenensiTh COOCTBEHHBIE TMPOOJIEMbI W TPHYMHBI WX BO3HUKHOBEHHsI TIpu pabore ¢
MaTeMaTHYECKUMH 00bEKTaMH;

¢ (GopMynupOBaTh COOCTBEHHBIE BEPCHH HIIM MPUMEHSTHh YK€ U3BECTHbIE ()OPMBI M METOIBI PEIICHUS
MaTeMaTU4ecKoil mpoOiaeMbl, (GOpMyYIHPOBATH MPEANONOKEHHUS U CTPOUTH THIOTE3bl OTHOCHUTEIBHO
paccMaTpuBaeMoOro OOBEKTa ¥ MPEJBOCXHINATh PE3YNbTaThl CBOEH y4eOHO-TIO3HABATEIHEHOU
JESITENIbHOCTH;

® ONpEeNeNsiTh IyTH AOCTIDKEHHS IeNeld W B3BEIIMBATh BO3MOXXHOCTH pPa3pelIeHUs] ONpeaesIeHHBIX
y4eOHO-TT03HABATEIBHBIX 33/1a4 B COOTBETCTBHHU C ONPEICICHHBIMU KPUTEPUSMH U 3a[a4aMH;

® BBICTpauBaThb COOCTBEHHOE 00pa30BaTENbHOE MOANPOCTPAHCTBO JUISl Pa3pelIeHHs OINpeaesIeHHOTO
KpyTa 3a/1a4, ONpeeNsaTh U HaXOUTh YCIOBUS ISl peau3alii UAeH U MIaHoB (caMoo0y4YeHune);

® CaMOCTOSITENIFHO BBIOMPATH Cpelr MPEJIOKEHHBIX pecypcoB Haubonee 3(h(EeKTHBHBIE U 3HAYMMBIE
npu paboTe ¢ ONpe/IeIeHHON MaTeMaTHIYeCKOM MOJIeNbIo;

® YMETh COCTaBJIATH IJIAH Pa3pelICHUs] ONPENENICHHOTO Kpyra 3a/ad, WCIOJb3yS Pa3InYHbIE CXEMBI,
pecypchl TOCTPOEHHUSI JuarpamMM, MEHTaJIbHBIX KapT, MO3BOJSIOMIMX IPOU3BECTH JIOTUKO -
CTPYKTYPHBIH aHATN3 33]a4H;

® yMETh IUTAHUPOBATh CBOW 00pa30BaTENbHBIA MapIIPYT, KOPPEKTHPOBATH M BHOCHTBH OIPEICIICHHBIE
W3MEHEHHS, KAYeCTBEHHO BIIMSIONINE HA KOHEYHBIA IPOAYKT YI€OHO-TI03HABATEIIEHOM JeSITETbHOCTH;

® yMEHHME KAaueCTBEHHO COOTHOCHUTh CBOM JIEMCTBUS C TNPEABKYLIIAEMbIM HTOTOM Y4eOHO-
MO3HABATEJIHOM JEATENIbHOCTU IOCPEICTBOM KOHTPOJIS M IUIAHUPOBaHMs y4yeOHOro mpoliecca B
COOTBETCTBUU C W3MCHSIOIIUMHUCS CHUTYallUSIMH W TIPUMEHSEMBIMH CpPEJACTBAMH H  (opMamMH
OpTraHU3aIi COTPYAHUUYECTBA, a TAK)KE HHIUBHUIyaTbHOU pabOTHI HA YPOKE;



YMEHHE OTOMpaTh COOTBETCTBYIOIIME CpPEICTBA pEaju3allid pelIeHUs MaTeMaTHUYecKuX 3ajad,
nof0upaTh MHCTPYMEHTHI Ui OLICHMBAHMUSI CBOCH TpaeKTOpUU B paboTe ¢ MaTeMaTHYeCKUMH
MOHITHSIMHA U MOJICTISIMU;

Ho3znasamenvnuvie YY/[
YMEHME OIPENEATh OCHOBOIOJAraollee MOHITHE U NPOU3BOAUTH JIOTUKO-CTPYKTYPHBIM aHaius,
ONpEACIATh OCHOBHBIE TIPU3HAKM M CBOWCTBA C IIOMOLIBKO COOTBETCTBYIOIIUX CPEACTB U
MHCTPYMEHTOB;
yYMEHHUE MPOBOAUTH KiAacCU(UKALUI0 00BEKTOB HA OCHOBE KPUTEPHEB, BBIIEIATE OCHOBHOE Ha (oHe
BTOPOCTEIICHHBIX JaHHBIX;
YMEHHUE TPOBOAMUTH JIOTUYECKOE pACCY)XKJICHHE B HANpaBICHUH OT OOLIMX 3aKOHOMEPHOCTEH
M3Yy4aeMoil 3a1auy /10 YaCTHBIX PACCMOTPEHUN;
YMEHHME CTPOMTH JIOTMYECKHME PACCYXKICHHA HAa OCHOBE CHUCTEMHBIX CPABHEHMM OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI'0 MaTeMAaTHYECKOTO Pa3jieia WIA MOJAEIH, MOHATUS WIHM KJIACCOB, BBIIEIISSL
OIpe/Ie/ICHHBIE CYLLIECTBEHHBIE IPU3HAKU WIIM KPUTEPUU;
YMEHHE BBIABIIATH, CTPOUTh 3aKOHOMEPHOCTb, CBSA3HOCTH, JJOTMYHOCTh COOTBETCTBYIOIIMX LIETIOYEK
paccyXIeHui mpu paboTe ¢ MaTeMaTUYECKUMHU 3aJayaMH, YMETb MOAPOOHO M CXKAaTO MPECTABIATH
JeTAIM3alMI0 OCHOBHBIX KOMIIOHEHTOB IIpH JI0Ka3aTEIbCTBE IOHATUH M COOTHOLIEHUM  Ha
MaTEMAaTUYECKOM SI3BIKE;
YMEHHME OpPraHU30BbIBaTh MOUCK U BBISABIATH IPUUMHBI BOSHUKAIOIIUX IIPOLECCOB, ABJIEHUH, Hanboee
BEpOSTHBIE (DAKTOpPBL, 1O KOTOPBIM MAaTEMaTHYeCKHEe MOJEeId M OOBEKTHl BeAyT cedst TIo
OIPECICHHBIM JIOTHYECKUM 3aKOHAM, YMETb IIPUBOAUTH IPUYMHHO-CIICICTBEHHBIA aHAJIN3 MOHITHH,
CYKICHUM U MaTeMaTHYECKHUX 3aKOHOB;
YMEHHUE CTPOUTh MAaTEMaTHUYECKYI0 MOJEIb MpPU 3aJaHHOM YCIOBHHM, 00Jaarouiel onpeaeieHHbIMU
XapakTepUCTUKaMU OO0BEKTa IMpU HAJIMYUM OIpPEJCIICHHBIX KOMIIOHEHTOB (OPMHUPYIOLIETOCs
IIPEII0JIaraéMOro OHATUS UM SBJICHUS;
YMEHHE NEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABJISIIOIIYI0O MaTEMAaTHUYECKON 3a1ayuu
Ha S3BIK TpauyecKoro OTOOpaKEHUS - COCTABICHHS MAaTEeMAaTHYEeCKOH MOENH, COXPaHSIOIICH
OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKU;
yYMEHHUE 3a/1aBaTh IUJIaH PELICHHWS MAaTeMAaTHYECKOW 3a7a4M, pealu30BbIBATh AJITOPUTM JIEHCTBUM Kak
MOILIArOBOM MHCTPYKIUH IS Pa3pelIeHus] yaueOHO-TI03HABATEIbHON 33/1a4H;
YMEHHE CTPOUTH J0KA3aTEIBCTBO METOIOM OT IIPOTUBHOIO;
yMeHue paboTarh ¢ IpoOJIEMHOM cuTyarei, oCymecTBIATh 00pa30BaTeIbHBIN MPOLIECC TOCPEICTBOM
MIOKCKAa METOJIOB M CIIOCOOOB pa3pellieHus 3a/1adM, ONpeAesaTh IT'PaHULbl CBOET0 00pa30BaTENbHOIO
IIPOCTPAHCTBA;
YMETb OPHEHTHPOBATHCS B TEKCTE, BBIABIATH IJIaBHOE YCIOBUE 337auyd W yCTAHABIUBAaTh
COOTHOILIEHUE pacCMaTpUBAEMBbIX OOBEKTOB;
YMEHHE MEePEeBOANTh, UHTEPIPETUPOBATH TEKCT B UHBIE (POPMBI NPEACTABIECHUS NH()OPMALIUU: CXEMBI,
Jarpammbl, Tpaduieckoe MpeCcTaBIeHUEe JaHHbIX;

Kommynuxamuenwvie YY/[
yMeHue paboTaTh B KoMaH e, GOpMHUPOBAHNE HABBIKOB COTPYAHHUYECTBA U Y4EOHOTO B3aMMOJICHCTBHS
B YCIIOBUSX KOMaHTHOU UTPHI U UHON (DOPMBI B3aUMOICHCTBUS;
YMEHUE paclpeieNsTh poJii W 3aJaud B paMKax 3aHATHsA, (QOPMHUPYS TakKe HaBBIKH
OpraHU3aTOPCKOTO XapakTepa;
YMEHHE OIIEHWBaTh MPABUIHHOCTh COOCTBEHHBIX JEWUCTBUN, a TakkKe [eATENIbHOCTH IPYTUX
YYaCTHHUKOB KOMaH/Ibl;
KOPPEKTHO, B paMKax 3aJad KOMMYHHKaluH, (OPMYIUPOBaTh W OTCTAaWBaTh  B3TJIAJIBI,
apryMEHTHUPOBATh JIOBOJBI, BBIBOJBI, a TaKK€ BBIIBHUTaTh KOHTAPTYMEHTHI, HEOOXOIUMBIC IS
BBISIBJICHUS CUTYAIlMU yCTIe€Xa B PEIICHUU TOW WJIM MHOM MaTeMaTHYECKOM 3a71a4u;



YMEHHE I0JIb30BAThCS MaTEeMaTHUYECKUMU TEPMHUHAMU IS PEIICHUs yueOHO-TIO3HABATeNbHBIX 33/a4,
a TaKXe CTPOUTh COOTBETCTBYIOLIUE pEUYEBBIE BBICKA3bIBAHHWS HA MAaTEMaTUYECKOM S3bIKE IS
BBICTPAaWBaHUs MATEMATUYECKON MOJIEIH;
YMETh CTPOUTh MAaTEMaTHYECKHE MOJEIM C IOMOUIBI0 COOTBETCTBYIOLIEIO IPOrPAMMHOIO
o0ecrneveHus, CEpBUCOB CBOOOIHOIO OTIAJICHHOIO JOCTYIIA;
YMETh TPAaMOTHO M YETKO, corjacHo mpaBwiaMm odopmieHuss KMM-a OI'D 3aHOCUTH MOJydyeHHBIE
pEe3yJIbTaThl - OTBETHI.

lIpeomemnvle pezynomamei:
(dbopMUpOBaHNE HABBIKOB MOMCKA MAaTEMAaTUYECKOTO METO/Ia, alTOPUTMA M TIOUCKA PEIICHUS 3a/1a4H B
cTpykType 3ana4d OI'3;
dbopMupOBaHUE HAaBbIKA PEHICHUSI OIIPEICIICHHBIX TUIIOB 33/1a4 B CTPYKType 3aaa4d OI'D;
yMeHHe padoTarh ¢ TabJMIaMHu, CO CXeMaMH, C TEKCTOBBIMU JAHHBIMH; YMETh MPEOOpa3OBHIBAThH
3HAKM ¥ CHUMBOJIBI B JOKa3aTeIbCTBAX M MPUMEHSEMBbIX METOJAX MJisi pelieHuss o0pa3oBaTeIbHBIX
3a/1ay;
YMEHHE TPUBOAWTH B CHUCTEMY, COMOCTAaBIATH, 00O00IMIATh M aHAIM3HPOBATH WH(GOPMAIMOHHBIE
KOMIIOHEHTBl MAaTEMAaTHYECKOI0 XapakTepa W YMETb NPUMEHSATh 3aKOHbI W MpPABUJIA I PEUICHUS
KOHKpPETHBIX 3371a4;
YMEHUE BBIJICIATh TJaBHYIO M U30BITOUHYIO HHGOPMAIMIO, MPOU3BOIUTH CMBICIOBOE CXKATHE
MaTeMaTHYECKUX (DAKTOB, COBOKYITHOCTH METOJIOB M CIOCOOOB pEIICHHS; YMETh MPEACTABIATH B
CIIOBECHOW (opMe, HCIONb3ysd CXEMbl W pPa3iMuHble TaONUIbI, TpaQUKH U JAUArPAMMBI, KapTbl
MOHATHI U KJIACTEPbl, OCHOBHBIE UJICH U IUIaH PEIICHHS TOM WJIM MHOM MAaTeMaTUYECKOW 3a/1a4uu.

Tpebosanus Kk yposHIO NOO2OMOBKU YHaAUWUXCS

HarypaasbHble uncaa. [I[podu. PannonajbHble yncia

Buinyckuux nayuumes:
MOHUMATh OCOOEHHOCTH JI€CATUYHON CUCTEMBI CUMCIICHHUS,;
OIEPUPOBATH MTOHATUAMH, CBSI3aHHBIMU C JICJIMMOCTBIO HATYPAJIBHBIX YHCEIL;
BBIPA)KaTh YMCIIa B DKBUBAICHTHBIX (popMax, BbIOMpas HambOosiee MOAXOAIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOM CUTYallWH;
CPaBHMBATh U YNOPSN0YMBATh PAllMOHAIbHBIC YHCIIA,;
BBITNOJHATh BBIYHCICHHS C PAllMOHAJIBHBIMU YHCIAMH, COUY€Tas YCTHBIE M IHCBMEHHBIE IPUEMBI
BBIYMCIICHHUM, IPUMEHEHHE KAJIbKYJIATOPA;
WCIIOJIb30BaTh IMOHSATHS M YMEHHS, CBSI3aHHBIE C NMPONOPLMOHAIBHOCTBIO BEIUYHH, ITPOLIEHTaMH, B
XOJIe pEIIEeHUsI MaTeMaTHMYECKHUX 3aJad M 3a7ad W3 CMEKHBIX MPEIMETOB, BBIIOJIHATH HECIOKHBIE
MIPAKTUYECKUE PACUETHI.

JeiicTBUTEIbHBIE YMCJIA

BbanCKHMK HAy4YumcAi.

® MCIT0JIb30BAaTh HAYAJIbHBIC ITPEACTABIICHHUA O MHOKCCTBE I[CflCTBPITGJ'IBHBIX YHUCCII,
® OIICpHUPOBATH MOHATUEM KBAJAPATHOTO KOPHA, IPUMEHATH €0 B BBIYHMCIICHUAX.

AuaredpanyecKkue BbIPaKeHHUA

Buinycknux nayuumcs.

ONEpPUPOBATH TOHATUSAMHU «TOXKIECTBO», «TOXJIECTBEHHOE MpeoOpa3oBaHUe», pellaTh 3a1adH,
cojJiepkale OyKBeHHbIE JaHHbIE; padoTaTh ¢ (OpMyIaMu;

BBIMOJHATh MPeo0pa3oBaHUs BBIPAKEHUM, COAEpXAIIUX CTENEHU C LEeJbIMU TOKa3aTelsIMU |
KBaJIpaTHbIE KOPHU;

BBITIOJIHATh TOXKJECTBEHHBIE TPEOOpa3OBaHMsl pPALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE IpaBuUII
NeCcTBUI HaJl MHOTOUJICHAMH M alredpanyecKuMu JpoosMu;

BBITNOJIHATH Pa30oKEHNE MHOTOWIEHOB HA MHOKHUTEIH.



YpaBHeHust

Buinycknux nayuumes:

® pellaTh OCHOBHBIE BUbI PAIMOHATIBHBIX YPABHEHHUM C OHON MEPEMEHHOM, CUCTEMBI IBYX YpaBHEHUI
C IBYMsI IEPEMEHHBIMH;

¢ JIOHMMATb YpPAaBHCHHC KakK Bﬁ)KHGﬁIHyIO MAaTEMaTUYCCKYI0 MOJCIb [JIA OINHUCAHUA W HU3YUYCHHA
Pa3HOOOPA3HBIX PEAIbHBIX CUTYAIMN, PEIIaTh TEKCTOBBIC 3a/1a4U AIre0pandecKuM METOI0M;

® NPUMEHATH rpaduueckue MpeacTaBICHUs AJs UCCIENOBAaHUS ypaBHEHUH, UCCIEIOBAHUS U PEIICHUS
CUCTEM YPaBHEHUI C ABYMS [IE€PEMEHHBIMHU.

HepaBencrBa
Buinycknux nayuumes:
® [IOHMMAaTb W IPUMEHATH TEPMHHOJIOTHI0 U CHUMBOJIMKY, CBS3aHHBIC C OTHOILICHHUEM HEPABEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABEHCTB;
e pellaTh JIMHEMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM W HMX CHCTEMBI; pellaTb KBaJpaTHbIC
HEPaBEHCTBA C OMOPOW Ha rpaduvecKue NpeaCTaBICHHUS.

OcHoBHblIe nOHATHSA. YHCI0BbIE PYHKIIUT
Buinycknuk nayuumes:

® JIOHMMATh W HCIIOJIB30BaTh Q)YHKHI/IOHZUH)HI)IG IIOHATHUA M A3BIK (TepMI/IHBI, CUMBOJIMYCCKUC
0003HaueHMUs ),

® CTPOUTH TpapUKU IEMEHTAPHBIX (YHKIUI; UCCIEIOBATh CBOMCTBA YMCIIOBBIX (DYHKIIMH HAa OCHOBE
U3yUYEHHSI TOBEICHUS UX rPadUKOB;

® MOHUMATh QYHKIIMIO KaK BAXKHEHIITYI0O MATEMaTHYECKYIO MOJICIb JUUIsl ONTMCAHUS TIPOIIECCOB U SIBJICHUIN
OKpPYXKAaIOIIer0 MHpa, MPUMEHATh (DYHKIMOHAIBHBIA S3bIK JUIA ONWCAHHUS W HCCIICIOBaHUS
3aBHCUMOCTEHN MeXy (PU3HMUECKUMH BETHUYNHAMU.

OnucarejbHasi CTAaTHCTHKA
Buinyckuux nayuumcs.

® HCIIOJb30BaTh HpOCTGfIHIHG CITOCOOBI MNpeaACTaBJICHUA U aHaJIn3a CTATUCTHUYCCKUX JAHHBIX.

Cay4aiinble COOBITHSI U BEPOATHOCTD
Buinycknux nayuumecs

e Haxoauts OTHOCUTCIIbBHYIO YaCTOTY U BEPOATHOCTDH CHy‘IﬂﬁHOFO COOBITHSI.

KomOunaropuka

¢ BrimyckHUK Hay4yuTCs peniaTh KOMOWHATOpPHBIE 3aJaud Ha HAXOXKJIEHUE YhCiIa OOBEKTOB WIH
KOMOWHAIHA.

Harusanas reomerpus
Buvinyckuux nayyumes:

® pacClio3HaBaTb Ha 4YEpPTCiKAX, PHUCYHKAX, MOACIKIX U B OKpyXaromeM MUPE IIJIOCKHUE U
MMPOCTPAHCTBECHHBIC TCOMETPHUICCKUC (I)I/Il"ypbl;

® pacrmo3HaBaTh pPa3BEPTKU KybOa, MPSMOYTrOJIHLHOTO MapajuleNielueia, NTPaBUIBHON MHPaMHUIBI,
HUAJTUHPA U KOHYCA;

¢ CTPOUTH pa3BépTKI/I Ky6a U IPpAMOYT'OJIBHOTO IapaJUICIICTIMIICAA,

® OIpeAeNnsaTh MO JIMHEHHBIM pa3MepaMm pa3BEPTKU (GUTYpbl JHHEHHbIE pa3Mepbl camod (Urypsl H
Hao000poT;

® BLIUHCIIATH 00BEM MpAMOYTOJIBHOI'O IMapaJuICIICIuIcaa.




I'eomerpuueckne purypbi

Buinycknux nayuumes:

® TI0JIb30BAThCS SI3BIKOM T'€OMETPUU JJISi ONHCAHUS MPEAMETOB OKPYXKAIOIIEr0 MUpPa M UX B3aUMHOTO
PacCIOI0KEHHUS;

® pacro3HaBaTh U U300paXkaTh HA YEPTEKAX U PUCYHKAX T€OMETpUUYECKHe (GUTYpPhI U UX KOH(UTYpaIIH;

® HaxXOJWTb 3HAUCHUS JJIMH JMHEHHBIX 3JIEMEHTOB (DUTYp U MX OTHOIICHUS, TPALyCHYIO MEPY YIJIOB OT
0° mo 180°, mpumeHss ompenieieHus, CBOWCTBA M MPU3HAKU (UTYp U UX DJIEMEHTOB, OTHOIICHUS
¢buryp (paBeHCTBO, MO00HME, CHMMETPHH, TTOBOPOT, MapajuIeIbHBIN MTEPEHOC);

® ONepUpoOBaTh C HAYATHLHBIMU MOHATHSAMH TPUTOHOMETPHH U BBIMOIHATE AJIEMEHTAPHbIE ONEPAlK HaJ
(GYHKLIUSAMU YTIIOB;

e pewiaTh 33/]a4d Ha JI0KA3aTeIbCTBO, OMHUPASCh HA U3yUYEHHBIE CBONCTBA GUTYp U OTHOUICHHH MEXIY
HUMU U IPUMEHSS U3y4YEHHBIE METO/IbI IOKA3aTENbCTB;

e pemaTh HECIOXKHbBIE 33aJaud Ha MOCTPOCHHE, NPUMEHSSI OCHOBHBIC QJITOPUTMBI MOCTPOCHHS C
MOMOIUIBIO IIUPKYJIIS ¥ TUHEHKU;

e pemarh NPOCTEUIINE TUIAHUMETPHYECKUE 3a/1a41 B TIPOCTPAHCTBE.

H3mepenne reoMmeTpu4ecKux BeJTUYMH
Buinycknux nayuumes:
® CMOJB30BaTh CBOWCTBA U3MEPEHUS AJIUH, IUIOMIAACH U YIIOB MPHU PEUICHUH 33/1a4 Ha HAXOXKICHHE
JUTMHBI OTPe3Ka, AITUHBI OKPYKHOCTH, IJTUHBI JYT'H OKPY>KHOCTH, TPAAYCHOU MEpHI yIia;

® BBHIUUCIITH TUIOMIAJNA TPEYrOJbHUKOB, MPSIMOYTOJLHUKOB, IMAPAILICIIOIPAMMOB, TPANCIUNd, KPYTOB H
CEKTOPOB;

® BBIYHCIIATH JUIMHY OKPY)KHOCTH, JUTMHY TyTH OKPYKHOCTH;

® BBIYHCIIATH JUIMHBI JIMHEWHBIX 3JEMEHTOB (QUIYp M WX YIUIbI, HCIOJNB3YS (OPMYIIbI JTUHBI
OKPY>KHOCTH | JUIMHBI YT OKPYKHOCTH, (hOPMYJIbI TUIOIIAACH GUTyp;

e pemaTh 337a4d Ha JIOKA3aTeIhCTBO C MCIIOJIB30BAHUEM (OPMYJI JUTMHBI OKPYKHOCTH W JUITHHBI AYTH
OKPYXHOCTH, GOpMYJI TUIOIIAeH GUryp;

® peliaTh NPaKTUYECKHUE 33Jaud, CBSI3aHHBIC C HAXOXJICHUEM T€OMETPUYCCKHUX BEIMYHMH (UCIIOJIB3YS
pH HEOOXOIMMOCTH CITPABOYHUKHY U TEXHUYECKHE CPEIICTBA).

Koopaunarsi
Buinycknux nayuumes.
® BBIYHCIATH JJUHY OTPE3Ka M0 KOOPAMHATAM €T0 KOHIIOB; BEIYHCIISATh KOOPJUHATHI CEPEUHBI OTPE3Ka;
® UCIIOJIH30BaTh KOOPJAUHATHBIA METO/ JIJISl U3YYESHUS! CBOMCTB MPSIMBIX U OKPY>KHOCTEH.

Copepxanue Kypca

«IIpaKkTHKO-OpHeHTHPOBaHHbIe 3agaHus» OTpadoTka 3a1ay Ne 1-5 KUM OI'D.

TabnuuHoe M Tpaduyeckoe IMpeACTaBICHUE [JaHHBIX, IUIAH M CXeMa, M3BJIEUEHUE HYKHOU
uHpopmanuu. V3MeHunBOCTh Ipu M3MepeHusX. Pemaromue mpaBuia. 3aKOHOMEPHOCTH B M3MEHUYHMBBIX
BeIMUYMHAX. Beluncienus u mpeoOpa3oBaHue BenuuuH. lccienoBaHue NpOCTEMIIMX MaTeMaTHYECKHX
MOJIETIEN.

«Bprunciaenns u npeodpazoBanus». Otpadotka 3anau Ne 6 KUM OI'D.

Heiicmeusa ¢ namypanbHblMu YUCIAMU

CrnosxeHue 1 BBIYMTAHUE, KOMIIOHEHTHI CIIOKEHHS U BBIYMTAHUS, CBSI3b MEXAY HUMHU, HAXOXKICHHE
CyMMBl M DPa3HOCTH, HU3MEHEHHE CYMMbl W Pa3HOCTH IPU HU3MEHEHHH KOMIIOHEHTOB CIIOKEHUS U
BBIUNTAHUS.

YMHOXEHUE U JIelleHne, KOMIIOHEHThl YMHOKEHUSI U JICTICHUS, CBSI3b MEX]y HUMHU, YMHOKEHUE U
CIIO)KEHUE B CTOJIOMK, JIEJICHHE YTOJKOM, MPOBEpPKa pe3yibTaTa ¢ MOMOIIbI0 NMPUKUAKH U 0OpaTHOro
JIEHUCTBHSI.

Yucnosevie sviparcenus

UucnoBoe BbIpaXXEHHUE U €ro 3HaYeHHE, MOPSIOK BBIIOIHEHUS JeHCTBHIA.



/poou. Obviknosennwvie opoou

Hons, dacte, ApoOHOE 4Yucio, Apodb. [IpoOHOe umcino Kak pe3ynbrar AeneHus. [IpaBuibHbIC U
HeIpaBUJIbHBIE IpoOH, CMeaHHas IPO0k (CMEIIaHHOE YHUCIIO0).

3anuch HATypaJIbHOTO 4YHCIa B BHJE JApOOM C 3aJaHHBIM 3HaMEHarTeleM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABWIIbHYIO IPOOb U HA0OOPOT.

[TpuBenenue apodeii k odmemy 3HameHaTeno. CpaBHEHUE OOBIKHOBEHHBIX JIPOOCH.

CrnosxeHue 1 BIYUTaHHE OOBIKHOBEHHBIX JIpoOeii. YMHOXKEHNE U JieJIeHHe OObIKHOBEHHBIX IPOOeHi.

Apudmernueckue 1eHCTBHUS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue AeHCTBUS ¢ JPOOHBIMU YHUCTAMH.

Cnocobwsl payuonanuzayuu 6bI4UCIEHUN U UX NPUMEHEHUE NPU BbINOJIHEHUU OeUCEULL.

Jlecamuunvie Opoou

[Ipeobpa3oBanue JecATUYHBIX JApoOell B OOBbIKHOBEHHbIE. CpaBHEHHE [ECATUYHBIX APOOEH.
CrnosxeHue U BBIYMTAHUE JIECATUIHBIX Jpo0eit. OKpyriieHne NeCATUYHBIX Apo0eid. YMHOKEHUE U JICIICHUE
JIECATUYHBIX JpoOei. [Ipeobpaszosanue 00bIKHOBeHHLIX Opobel 6 OecamuuHnvle Opobu. Koneunvle u
beckoneyHvle decsamuunvie OpooU.

Yucna. Payuonanvuvie uucna

MHoxecTBO  pauMOHaNbHbIX uyMced. CpaBHEHHE palMOHaNbHbIX uucen. [JlelctBus ¢
panMoHaNIBHBIMU YuCIaMu. [Ipedcmasienue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

/Jlpoono-payuonanvhsie viparcenus

[Ipeobpa3oBanue  IpOOHO-TMHEHHBIX  BBIPAKEHUN:  CIOKEHUE, yMHOXKEHHE,  JICJICHHUE.
Aneebpauueckas 0podw. Coxkpawenue anceopauveckux opooei. [lpusedenue aneebpauueckux opooeil K
obwemy 3namenamenio. /lelicmsus ¢ aneeopauyeckumu OpoOIMU. CILOJCEHUe, 8blYUMAaHUe, YMHOJCEHUE,
oesenue, 6036e0eHuUe 6 CIeNeHb.

«JleiicrBuTeIBHBIE YK Caa». OTpadoTka 3amad Ne 7 KM OI'D.

Payuonanvnvie yucna

N3006paxkeHne yricen Ha YUCIOBOM (KoopAuHATHON) mpsmoi. CpaBHeHue yucen. Moaynb 4ucha,
reoMeTpUYeCKasl MHTEpIpeTaluss MoOIyssa 4ucia. J[eMCTBUS C TMOJIOKUTEIBHBIMH U OTPUIATEIHHBIMU
yuciaaMi. MHOKECTBO LIENBIX YHCEN.

Koopounama mouku

OCHOBHBIE OHATHUS, KOOPOUHAMHDLL VY, pACCMOAHUE MedHcOy moukamu. Koopounamol mouxu.

Hppayuonanvnuie uucna

[TonsiTHE MppalMOHANTBHOTO YKciia. Paco3HaBaHME UPPALIMOHATIBHBIX YUCE.

Mnuooicecmeo OeticmeumenvbHbix ucei.

«IIpeobpa3zoBanne aaredpanyeckux Bbipaxkenuii». Otpadorka 3agay Ne § KUM OI'D

Hppayuonanvuvie uucna

IlonsaTe wuppanuoHaNbHOrO YHncia. Pacrno3HaBaHWe WppalUoOHaIbHBIX 4yucen. IIpumepsr
JI0Ka3aTeNbCTB B anredpe. Jelicmsus ¢ uppayuoHarbHbIMU YUCIAMU. YMHOJICEHUE, OeleHUe, B036e0eHUe 8
cmeneno.

Mmnooicecmeo OelicmeumenvbHbix Yucei.

«YpaBHeHHs M HepaBeHcTBa». OTpaboTtka 3agau Ne 9 KUM OI'D.

Pagencmea

Uucnosoe paBeHCTBO. CBOKCTBA YMUCIOBBIX PABEHCTB. PABEHCTBO € NEpEMEHHOM.

Ypasnenus

[lonatue ypaBHEHMs U KOpHS ypaBHEHUs. [IpedcmaegnieHue 0 paGHOCUTLHOCMU YPAGHEHUI.
Obnacmu onpedenenus ypasHenus (001acmv 00N CMUMbBIX 3HAYEHUU NEPEMEHHOL).

Jluneiinoe ypaenenue u e2o KOpHu

Pemienne nuHEWHBIX ypaBHEHWH. Jluneiinoe ypaeuenue c napamempom. Konuuecmeo kopmeti
JUHEUH020 ypasHenus. Pewenue Tunelinblx YypasHeHuli ¢ napamempom.

Keaopammnoe ypasnuenue u e2o kopnu

KBanpataele ypaBHeHHs. HemonHble KBajpaTHbie ypaBHEHHUsA. J(MCKpUMUHAHT KBaJpaTHOTO
ypaBHeHusa. PopMmynia KOpHEW KBaJpaTHOTO ypaBHEeHUS. Teopema Buema. Teopema, obpamuas meopeme
Buema. PemnieHue KBaJpaTHBIX YpaBHEHMIA: HCIONb30BaHHE (OPMYNBI [ HAXOXKIEHUS KOpHEH,
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epaguueckutl Memoo peuleHus, pasilodHCeHue Ha MHONXCUmenu, noodoop KOpHel ¢ UCNONb308AHUEM
meopemvl Buema. Konuuecmeo xopueli k6adpamnozo ypagHeHus: 8 3a8UCUMOCMU OM €20 OUCKPUMUHAHMA.
buxeaopamnuie ypasnenus. Ypasnenus, ceooumvle K nuHelHbIM U Keaopamuwvim. Keaopamusie ypaenenus
¢ napamempom.

/Ipoono-payuonanvuvie ypasnenus

Pemenue nmpoctedmmx — ApoOHO-IMHEWHBIX  ypaBHEHUU. Pewenue OpoOHO-paAyUOHATbHBIX
VPABHEeHUII.

Memoowl  peuwienus ypasHeHUuli: Memoobl PAGHOCUTLHLIX NPeodpa308anuii, Memoo 3ameHbl
nepemenHol, epapuueckuii memod. Mcnonvzosanue c60icme hyHKyull npu peueHuu ypasHeHull.

Ipocmetiwue uppayuonanvuvle ypagnenus euoa | f (x) =a, \/f (x) = \/g (x) .

n
Vpaenenus suoa X = Q .Ypaenenus 6 yenvix yuciax.

«BeposTHOCTB coOBbITHII OTpadoTka 3a1a4 Ne 10 KUM OI'D.

Chyuaitnvle coovimus

CrnyuaiiHble  ONBITBI  (3KCIEPHUMEHTBI), JJIEMEHTapHblE CilydaillHble COOBITHS  (MCXOABI).
BepostHoCTH 351eMeHTapHbIX cOObITHI. COOBITUS B CilydallHBIX SKCHEPUMEHTaX U OJaronpusTCTBYIOLINE
JJIeMEHTapHble coObITHUA. BeposTHocTH — ciayyailHbIX  cOObITHH. OIBITBI € PaBHOBO3MOXHBIMU
3JIEMEHTApHBIMU cOObITUAMU. Kitaccuueckue BepoSTHOCTHBIE OIBITHI C UCIIOJIb30BAaHHMEM MOHET, KYOUKOB.

«@ynkuum u rpadpukm». Orpadorka 3agay Ne 11 KM OI'D.

Dyukyuu

Honamue ¢hynkyuu

JlekapToBbl KOOpAMHATHl Ha MocKocTH. dopMupoBaHHe MNPEACTABICHUH O METANpeIMETHOM
HOHATUHN «KOoOpAWHATB. CrocoObl 3amaHust (YHKUWN: aHATUTHYECKUH, rpaduyeckuii, TaOIMUHBIN.
I'padux pynxuuu. Ilpumepsl GyHKUMH, OJydyaeMbIX B MPOLIECCE UCCIEI0BAHMS PA3JIUYHBIX pealibHBIX
MPOIIECCOB M pelicHus 3a7ad. 3HaueHue GyHKIUU B Touke. CBOMCTBA QyHKIUI: 007aCcTh ONpPENCICHHS,
MHOXECTBO 3HAY€HUH, HYJIM, MPOMEXKYTKU 3HAKOIIOCTOSHCTBA, YEMHOCMb/HeuemHocmy, MPOMEKYTKU
BO3pacTaHWs W YOBIBaHUs, HamOousblllee M HauMeHblee 3HaueHus. lccnemoBanme ¢QyHKIMH 1O ee
rpaduxky.

Juneitnas pynkuusn

CpoiictBa u rpaduk JUHEHHONW ¢yHKIMH. YTI0BOH Ko3pdunueHt npsmoi. Pacrnonoxxenue
rpaduka JIMHEHHOM (QYHKIMM B 3aBUCUMOCTHU OT €€ YIjoBoro kod(gduuueHta u cBOOOJHOIO 4JieHa.
Haxooicoenue koagpgpuyuenmos nuneinoti hyHKyuu no 3a0aHHbIM YCI0BUIM: NPOXOAHCOEHUe NPAMOl Yepe3
06e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAICOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NapanielbHOU
OAaHHOU NPAMOLL.

Keaopamuunasa ¢pynkyusn

CaoiictBa 1 rpaduk kBaapatuyHoi (yHkumu (mapabdona). Ilocmpoenue epaghuxa keadpamuunoi
@yHKyuU no moukam

Oopamnasa nponopyuonaIbHOCMb

k
CaoiicTBa QyHKINH Y = k y = —. I'unep0Oomna.
X X

«ITocnenoBarenbHocTH M porpeccum» OtpadoTka 3a1ad Ne 12 KM OI'D. (1 yac).
Ilocnedoeamenvnocmu u npozpeccuu
Yucnosas mnocienoBarenbHOCTb. [IpuMepbl YHMCIOBBIX MOCIEN0BATENbHOCTEH. beckoHeuHble
MIOCJIEI0BATEIbHOCTH. ApH(MeTHUecKkass NpOorpeccHsi U ee CBOHCTBa. l'eoMmeTpuyeckas Mporpeccus.
Dopmyna obwezo unena u cymmuvl N NEPELIX UIEHO8 ApUPMEMUYEcKoll U 2eoMempudecKoll npocpecculi

«UmncsoBble u OyKBeHHbIe BbIpa:keHus». Otpabotka 3agau Ne 13 KM OI'D.

Yucnoevie u OyK6eHHbIE BbIPAIHCCHUS

Belpaxxenune ¢ nepemeHHOM. 3HaueHHe BbIpakeHHMs. [loacTaHOBKAa BBIPAKEHHM BMECTO
[IEPEMEHHBIX.

Ilenvie evipasicenusn



Crenens ¢ HaTypaIbHBIM MOKa3aTeeM U ee cBoicTBa. [IpeoOpazoBaHus BEIPAXKEHHM, COAEPKALTUX
CTCIICHU C HATYPAJIbHBIM ITIOKA3aTCIICM.

OpHowieH, MHoOrouseH. JIeHcTBus ¢ OAHOWIEHAMH U MHOTOYJIEHaMH (CJIOKE€HUE, BhIYMTAHUE,
yYMHOX€eHHE). POpMYJIbl COKPALIEHHOI'O YMHOXKEHUS: Pa3HOCTh KBaJpaToOB, KBaJApaT CyMMbl U Pa3HOCTH.
PasnojkeHne MHOrousjeHa Ha MHOMKUTEIHM: BBIHECEHHE OOIIEr0 MHOXXMUTENIS 3a CKOOKH, TpYNIUpPOBKa,
npuMeHeHne (HopMysl COKpaIleHHOTO yMHOKeHHs. KBaapaTHbI TpexuieH, pas3sioKeHHE KBaJpaTHOTO
TpexwieHa Ha MHOXHUTEIH.

«IIpakTnueckue pacuersl nmo popmyaam» Otpadorka 3amad Ne 14 KM OI'D

Beipaxkenue ¢ nepemMeHHOM. 3HaueHue BblpaxeHHs. IloxcTtaHoBKa BBIpaXKEHUIl BMECTO
IIEPEMEHHBIX.

Ilenvie svipasicenusn

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeseM U ee cBoiicTBa. [IpeoOpa3oBaHus BeIpakeHUM, COepKALIIX
CTENEHU C HATYpaJIbHbIM I10Ka3aTENEM.

OpnHouneH, MHorowieH. [leficTBus ¢ OJHOWIEHAMM M MHOTOWIEHaMH (CJIOXEHHE, BbIYMTAHUE,
YMHOX€EHHE). POpMYJIbl COKPALLIEHHOTO YMHOXEHUS.

«Cucrembl HepaBeHCTBY». OTpadoTka 3amad Ne 15 KM OI'D.

Cucmemul nepaserncme

CucreMbl HEPaBEHCTB C OJIHOM MepeMeHHOH. PelieHne cucteM HEpaBEHCTB C OJAHON MEPEeMEHHOM:
JTUHEHHBIX, Kgadpamuuix. VI300pakeHre pelieHus CUCTEMbl HEPAaBEHCTB HA YHCIIOBOW MPsSMOM. 3amuch
pelleHUs] CUCTEMbI HEPABEHCTB.

«I"'eomerpuyeckue purypsnl. Yriabsm». Orpadbotka 3agau Ne 16 KUM OI'D.

Benuuunn

Benuuuna yrma. ['pagycnas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOTO TpEyrojbHUKAa. BHemHuit yrom tpeyronbHuka. Cymma yrioB
TPEYroJIbHUKA

«I"eomerpuueckue ¢purypsl. Juunbn. Otpadotka 3aaay Ne 17 KUM OI'D

Duzypol ¢ 2eomempuu u 6 OKpyHcarouem mupe

I'eomerpuueckas gurypa. Bayrpennss, Baemssst o6nactu Gurypsl, rpanuna. JInaum u obiactu Ha
IUVIOCKOCTH. Bbimyknas u HeBbimyksas ¢urypsl. [Inockas u Hemockas ¢urypsl. [loHSATHE BETUYMHBL
Jlnuna. M3mepenue muinnbl. EqMHULBI ©13MEpEHUs JUTUHBI

Beinenenue cBoiictB 00bekToB. DOpMUpOBaHHME MpPEICTaBIEHUH O MeTalnpeIMeTHOM MOHATUU
«purypa». Touka, oTpe30K, npsimasi, 1y, JOMaHasi, JIOCKOCTb, yroj, OMCCEKTpUCa yria U €€ CBOMCTBa,
BU/IbI YTJI0B, MHOTOYT'OJIbHUKH, OKPY’KHOCTb M KPYT.

OceBas cummeTpusi reomeTpudeckux guryp. LlenTpanbHas cuMMeTpUsi T€OMETPUUECKHUX (QUTYD.

«ILnomaas MHOroyroabHuka». Otpadotka 3anau Ne 18 KUM OI'D

H3mepenua u eviuucnenun

[Inomanu. Popmynsl IUIOLAAA TPEYTroONbHMKA, IapajjieiorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, ¢opmyna ['epona, ¢opMyna IUIONIAAM BBIMYKIOTO YETHIPEXYTONbHHUKA, (OPMYJIbI JTHMHBI
OKPY’KHOCTH M ILTOIIATHN KpyTa

«M3mepenns u Bbraucjaenus». Orpadotka 3agad Ne 19 KM OI'D.

H3mepenusa u eviuucnenun

[Tnomanu. ®opmyisl IUIOLAAM TPEYroibHHUKA, MapajjieiorpaMmMa M €ro 4YacTHBIX BHJIOB,
Tpamnenuu, opMysa Mo Id BEITYKIOTO YeThIPEXYTrolbHUKA, (POPMYJIBI JJTMHBI OKPY)KHOCTH U TUTOLAAN
kpyra. [Inomaas npaBUILHOTO MHOTOYTOJIbHUKA.

Teopema Iludaropa. TpuroHomeTpuueckue COOTHOLICHHS B NPSIMOYTOJIBHOM TpPEYroJbHUKE.
Tpuronomerpuyeckue GyHKIHUHU yria.

«Teopernyeckne acnekTb». OTpadoTka 3a1a4 Ne 20 KM OI'D.
Teopernueckre acieKThl, TEOPEMbBI, aKCUOMBI, OTIpeieIeHUs], POPMYIIbI, IEMMBI.
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Tlpunooicenue 1

KAJIEHJAPHO-TEMATHYECKOE IVNTAHUPOBAHHME

Ao Mama
n/-n Tema paszoena, ypoka npogedenus
naaun dakm
1 | Pemenne npaktuyeckux 3anau OI'D «YuacTok» 02.09
2 | Yucna u Beipaxenust. [IpeoOpa3oBanue BeipakeHuit (6 3amanne KMIM) 09.09
3 | Pewenue npakruueckux 3anad OI'D «KBaptupa» 16.09
4 | UucnoBsle HEpaBEHCTBA, KoopAuHaTHas npsmast (7 3aganue KIIM) 23.09
5 | Yucna, BeIuuciIeHUs U anredpandeckue Beipakenus (8 3aganue KMM) 30.09
6 | Pacuersl mo gpopmynam (12 3aganne KNM) 07.10
7 | lIpo6Hnsrii 1 Bapuant OI'D 14.10
8 | Pemenue npaktudeckux 3amad OI'D «Jlucter Oymarm» 21.10
9 | Pemenwue npaktudeckux 3agau OI'D «lleus s 6arm» 05.11
10 | YpaBHeHus, cucremsl ypaBHenuit (09 3aganune KIMIM) 11.11
11 | HepaBencrsa, cucremsl HepaBeHCTB (13 3aganue KMIM) 18.11
12 Anrebpanyeckue BbIpaKeHUsI, ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBbI 25.11
(20 3amanue KMM)
13 | IIpoGusiit 2 Bapuant OI'D 02.12
14 | Pemenue npaktuueckux 3agad OI'D «Tapuds 09.12
15 | I'paduku ¢pynkuuii (11 3aganne KUM) 16.12
16 Pemenue 3anau no Teopuu BeposiTHocTel u cratuctuke (10 3aganue 23.12
KIM)
17 | Pemenne npaktudeckux 3aaad OI'D «1Iunb» 13.01
18 | @urypsl Ha kBagpaTHOH peméTke (18 3ananue KMM) 20.01
19 | [Ipo6usriit 3 Bapuant OI'D 27.01
20 | Pemenue npaktuueckux 3agau OI'D «llnan mecTHOCTH 03.02
21 | OxpyxHOCTB, KpyT 1 UX 31eMeHTHI (16 3aganne KM) 10.02
29 TpeyrobHUKY, YeTHIPEXYTOILHUKH, MHOTOYTOJBHUKA U MX DJIEMEHTBI 17.02
(15 3amanue KIIM)
23 | Pemenne npaktudeckux 3amau OI'D «3ouTY, «Temmuia» 24.02
24 | [Inomanu ¢uryp (17 3amanue KNUM) 03.03
25 | IIpoGHsbrit 4 Bapuant OI'D 10.03
26 | Pemenne mpaktuueckux 3amaa OI'D «Tepaccen, «OCAT O» 17.03
27 | 3amaun Ha porpeccu (14 3ananue KMM) 31.03
28 | AHanu3 reomeTpudeckux BoickaszbiBanuil (19 3ananue KNUM) 07.04
29 | I'paduku ¢ moxynem B OI'D 14.04
30 | TekcroBwie 3amaun (21 3amanne KMM) 21.04
31 | [Ipo6Gusiit 5 Bapuant OI'D 28.04
32 | @yskumn u ux cBoicTBa. I'paduxu Gpyrxmii (22 3amanne KIMIM) 05.05
33 | ['eomerpuueckas 3amaya Ha BerunciaeHue (23 3aganue KIMM) 12.05
34 | Pabora ¢ KUM 19.05
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HIKAJIA IEPEBOJA OTMETOK

[IIkana nepecyeTa cyMMapHOTO 6asuia 3a BEITIOTHEHHE

9K3aMEHAIIMOHHOHN paboTHI B IIEJIOM B OTMETKY 110 MateMaTHKe ( sl TPOXO0XKICHHS Topora
HE0OXO0IMMO PEIUTh 3 3a/1aHus IO TEOMETPHH U 5 3a/IaHul 10 anredpe)

|OTMeTKa 10 NATHOAILHOH IIKAJIE || «2» || «3» || «dy || «5» |

|CyMMapHLn“4 0aJi1 32 padoTy B LEJIOM || 0-7 || 8-14 || 15-21 || 22 —-32 |

MarepuajibHO-TeXHHYECKOe o0ecredeHue, MHTEPHET-PecypChl

1. Tpenunr OI'D https://oge.sdamgia.ru/ - O6pa3oBaTeNbHbIMi TOPTAN I TOATOTOBKH K 9K3aMEHaM;
2. Tectbl ¥ TpeHUHTH Ha UZtest.ru;

3. OtkpsIThIi OaHK 3agaHuii 0 MaTeMaTrke http://mathgia.ru/or/gial2/Main.html

4. Teneparop BapuantoB OI'2-2024 http://alexlarin.net/

Caiitel 1jg noaroroBgku k OI'D u EI'D mo maremMaTunke.

http://fipi.ru/view/sections/211/docs/471.html - nemo-Bepcust
http://alexlarin.net - pasmuuHbIe MaTEpHAIBI IS IIOATOTOBKU
http://www.egetrener.ru - Buaeoypoku

http://www.mathege.ru - oTkpsIThIi OaHK 3aJaHMI
http://live.mephist.ru/?mid=1255348015#comments - OTKpbITHII GaHK
http://reshuege.ru/

http://matematika.egepedia.ru

http://www.mathedu.ru

http://www.ege-trener.ru

http://egeent.narod.ru/matematika/online/
http://alexlarin.net/ege/2010/zadc3.pdf - IToaroroska xk C3
http://alexlarin.net/ege/2010/C4agk.pdf - IToaroroska x C4
http://alexlarin.net/ege/2010/c1c3sta.pdf - 3amanus C1, C3
http://vkontakte.ru/app1841458 - npunoxenne BKonTakre - orpaboTka yactu B
http://matematika-ege.ru

http://uztest.ru/

http://www.diary.ru/~eek - Maremarnueckoe cooOIECTBO.

Bn)leo-ypoml mo MmaTeMaTHKe.

http://egefun.ru/test-po-matematike

http://www.webmath.ru/

http://www.shevkin.ru/?action=Page&ID=752 pa36op 3amanuii C6
http://www.youtube.com/user/wanttoknowru kanain ¢ paz3dopamu Bcex 3a1aHuit
http://www.pm298.ru/ cripaBOYHHUK MaTeMaTHYECKIX GOPMYJT
http://www.uztest.ru/abstracts/?idabstract=18 kBaapatuuHas GyHKIUS: TPUMEPBI U 332491
http://www.bymath.net/ snemenrapuas maTemaTrka

http://dvoika.net/ nexuuu

http://www.slideboom.com/people/Isvirina npe3eHTanuu mo TeMam
http://www.ph4s.ru/book_ab_mat_zad.html xauru

http://uniquation.ru/ru/ dbopmy:isr

http://www.mathnet.spb.ru/texts.htm meToauueckue MaTepuabl.
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https://oge.sdamgia.ru/
http://mathgia.ru/or/gia12/Main.html
http://alexlarin.net/
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Ffipi.ru%2Fview%2Fsections%2F211%2Fdocs%2F471.html&sa=D&sntz=1&usg=AFQjCNHMgtjfsBYkcsrgz7M59W0X9NFTkA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2F&sa=D&sntz=1&usg=AFQjCNHGpsUSi_GeRcU19pVDVTBUBOW2jg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.egetrener.ru%2F&sa=D&sntz=1&usg=AFQjCNE3Wp8BfLPjSBhbywUggqYE7wQfWg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.mathege.ru%2F&sa=D&sntz=1&usg=AFQjCNH7XWI_pZwoADfQE_3rCCW6Rf9-7w
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Flive.mephist.ru%2F%3Fmid%3D1255348015%23comments&sa=D&sntz=1&usg=AFQjCNF_AQtob0DvUYgwDIcLG40ILeGnzA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Freshuege.ru%2F&sa=D&sntz=1&usg=AFQjCNEBXV5vZA-cPUBVRKUdzruCGDnHWA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fmatematika.egepedia.ru%2F&sa=D&sntz=1&usg=AFQjCNEsrBGK1vabSz_2VvfDV2DKxWFl3Q
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.mathedu.ru%2F&sa=D&sntz=1&usg=AFQjCNEar198PugqS0W_Yf_C41jvcSsnrQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.ege-trener.ru%2F&sa=D&sntz=1&usg=AFQjCNH4j1C3ePPacWAHZa54IV57L7T5Dg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fegeent.narod.ru%2Fmatematika%2Fonline%2F&sa=D&sntz=1&usg=AFQjCNFwV-9I5M7pngLO1VW0T5KKYcr7aA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2Fzadc3.pdf&sa=D&sntz=1&usg=AFQjCNF05wXtleHbuMY5SnC-8Qg3IGjI2w
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2FC4agk.pdf&sa=D&sntz=1&usg=AFQjCNFs2CeGe3AHgAbwY5bySKpmY3YopQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2Fc1c3sta.pdf&sa=D&sntz=1&usg=AFQjCNF-oMVV6LOAykJBp8xAoylKMJ6L-A
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fvkontakte.ru%2Fapp1841458&sa=D&sntz=1&usg=AFQjCNEjiCAu87z7QsAppwKp2jn-a0JubQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fmatematika-ege.ru%2F&sa=D&sntz=1&usg=AFQjCNFpkLaDIvAl7ookeDUm9jgVe0jQfA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fuztest.ru%2F&sa=D&sntz=1&usg=AFQjCNHDwhlhY8luPIRiZ5WIocNq5Vj7lA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.diary.ru%2F~eek&sa=D&sntz=1&usg=AFQjCNEJOdMDL0qnpzKQo2yw73ipkU6Ldg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fegefun.ru%2Ftest-po-matematike&sa=D&sntz=1&usg=AFQjCNES4mOt0PHBv16juqomKS2HxDEpbA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.webmath.ru%2F&sa=D&sntz=1&usg=AFQjCNG3I_jESZHJ8unsfUCdrM1rkVFz_A
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.shevkin.ru%2F%3Faction%3DPage%26ID%3D752&sa=D&sntz=1&usg=AFQjCNGxFOAzmmYdZ9bl3HxW_bB_zBCyKQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.youtube.com%2Fuser%2Fwanttoknowru&sa=D&sntz=1&usg=AFQjCNFVdW5sOrF35j4f6y-XU4YePdv6ow
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.pm298.ru%2F&sa=D&sntz=1&usg=AFQjCNFgdijqewPQRMp4amUSQY0LGhFHQw
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.uztest.ru%2Fabstracts%2F%3Fidabstract%3D18&sa=D&sntz=1&usg=AFQjCNGcnDHuFsfOahtIwE3Iff6ksDY7kg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.bymath.net%2F&sa=D&sntz=1&usg=AFQjCNFypg_-INHvmWpRn4Stv67cy4FLBA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fdvoika.net%2F&sa=D&sntz=1&usg=AFQjCNF-_AN8um0F-1pls_MzLuSf9QpW2A
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.slideboom.com%2Fpeople%2Flsvirina&sa=D&sntz=1&usg=AFQjCNFYrH7ewDZNpE38Vq2lAJqHedK5LA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.ph4s.ru%2Fbook_ab_mat_zad.html&sa=D&sntz=1&usg=AFQjCNHNMe6zTnxi_6DQLJntqISW6_J8oA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Funiquation.ru%2Fru%2F&sa=D&sntz=1&usg=AFQjCNHMPPviZFkTDcboV8J9OfmQX2K7RQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.mathnet.spb.ru%2Ftexts.htm&sa=D&sntz=1&usg=AFQjCNEPjht_BZH_HLv-pPyvxtE3Q5Z4vQ

