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IosgscuuTeanbHada 3anMCKA.

Pabouas nmporpamma o BHeypouHo# nestensHocTH «IloaroroBka k OI'D mo MaTemaTuke
cocTaBiieHa Ha ocCHOBaHMN OCHOBHOM 00pa30BaTeNbHOI MPOrpaMMBbl OCHOBHOTO OOIIEro 00pa30BaHUs
MOY «COII Ne3», B cootBeTcTBUM ¢ DeiepaabHbBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/JapTOM OCHOBHOro o001ero oopasoBanus, yueOHbsIM I1aHoM MOY «COILL Ne3y, ¢ yuerom
n3meHenut KM B 2022 ronay.

MaremaTtnueckoe oOpa3oBaHHME SBISETCS 0043aTENbHOM M HEOTHEMJIEMOW 4YacTbio OOIIEro
00pa30BaHUs Ha BCEX CTYMEHSX IIKOJBbI.

BBenenne rocyaapcTBeHHOW MTOTOBOHM aTTECTAIlMM 10 MaTeMaTHKe B HOBOHM ¢opme B 9 Kiacce
BBI3BIBAET HEOOXOIMMOCTh U3MEHEHUS B METO/1aX U opmax paboThl yuurens. /laHHas He0OXOAMMOCTb
0o0yCIIOBIIEeHa TeM, YTO W3MEHWINCh TPeOOBAaHMS K 3HAHHMSAM, YMEHHSIM M HaBbIKAM YYaIIUXCs B
MaTepHuagax 3K3aMeHa o MaTeMaTHKe.

Camo copepkaHue 00pa30BaHUs CYIIECTBEHHO HE M3MEHMIOCH, HO B paMkax peammzanun ®I'OC
U3MEHWIach (OPMYJIMPOBKA BOIIPOCOB: BOIPOCHI CTaJM HECTAaHAAPTHBIMH, 3aJAlOTCSI B KOCBEHHOM
(dopme, OTBET Ha BOIIPOC TPeOyeT NETalbHOrO aHauu3a 3afadu. M 3To Bcé B MEepBOM 4acTH HK3aMeHa,
KOTOpas mpegycMaTpuBaeT oO0s3aTenbHbl  ypoBeHb 3HaHuil. CopaepikaHue 3anad  H300MITyeT
MaTEeMaTHYEeCKUMHU TOHKOCTSIMH, Ha OTpPabOTKy KOTOpPHIX B 0O0IIe0Opa3oBaTeNbHON MporpaMme He
OTBOJIUTCS I0CTaTOYHOE KOJUYECTBO YaCOB.

B o0s3arenbHyl0 YacTh BKIIIOYAIOTCA 3a/ayd, KOTOpbIE MO0 M3ydaluch AaBHO, JUOO Ha UX
U3y4eHHe OTBOJWIOCH Majoe KOJMYECTBO BpEeMEHM (IIPOLCHTHI, CTAHIAPTHBIA BUJ YHUCIIA, CBOHCTBA
YHCIOBBIX HEPABEHCTB, 3aJadd [0 CTATUCTHKE, 4YTeHHE TpadukoB (GYHKIMH), a TaKkKe 3a1aqd,
TpeOyrolye 3HaHul 1o IpyruM npeaMeram, Hanpumep, o GU3UKe.

OcHoBHBIC LIEJIN Kypca
* JMarHOCTHKA MPOOJIEMHBIX 30H;
3 PEeKTHBHOE BHICTPAaUBAHHE CUCTEMAaTHUECKOTO MTOBTOPEHUS;
¢ IOMOYb NMPHOOPECTH OMBIT PEUICHUS Pa3HOOOPA3HOTO Kiacca 3aiad Kypca, B TOM YHUCIIE,
TpeOyIOUIMX MOUCKa MyTeH U CIOCOOOB pEIIeHMs], TPAMOTHOTO U3JI0KEHUS CBOMX MBICIEH B

dopmare padot OI'D.

¢ ycnemno npoiitu ' MA no maremaTuke.

0

X3

S

IInanupyemble pe3yJbTaTbl OCBOCHHS NIPOrPAaMMBbI Kypca
JIuunocmmuoie pesynomamoi:

e OTBETCTBEHHOE OTHOUICHHE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTb K CaMOpPa3BUTHUIO U
caM000pa30BaHUIO0 HA OCHOBE MOTHUBALMM K OOYUYEHHMIO U IO3HAHUIO, OCO3HAHHOMY BBIOOpPY U
MOCTPOCHMIO JTaJIbHEHIeH MHIUBUAYaIbHOW TPaeKTOPUHN 00pa3oBaHMs Ha 6a3e OPUEHTHPOBKH B
mupe mnpodeccuii W mPodecCHOHANBHBIX  MPENNOYTeHHH, C YYETOM  yCTOMYMBBIX
MIO3HABATEJIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE (DOPMUPOBAHUS YBAKUTEIBHOI'O OTHOIIEHUS K
TpyAay.

e dopMupoBaHHME ILEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO

pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHKHU.
OcBoeHure CoIManbHBIX HOPM, ITPABUJI TIOBEACHUS, POJIei B (JOPM COITMATBLHOM KU3HHU.

e Pa3BuTHE MOpPATBLHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHHUH MOPAaJIbHBIX IMPOOIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHpPOBAHUS HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO
MOBE/ICHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIICHHS K HDABCTBEHHBIM MOCTYIIKAM.

o  dopmMmupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUH U COTPYTHUYECTBE.

e @dopMupoBaHHE CIIOCOOHOCTH K HMOIIMOHAIILHOMY BOCIPHUSTHIO MAaTEeMaTHYECKUX OOBEKTOB,
3a71a4, PELUICHHM, pacCyKICHUI
Memanpeomemmnuwle pe3ynomamot 00y4eHus
Pecynamuenvie YY/[

® OmpeneNnsITh COOCTBEHHbIE MPOOJIEMbl M MPUYMHBI MX BO3HHUKHOBEHHUS MpH padore ¢
MaTEeMaTHYeCKUMH O0BEKTaMU;

e (opmynupoBaTh COOCTBCHHBIC BEPCHU WU IMPUMEHATH YK€ HW3BECTHBIC (OPMBI U
METOJIbl PEIICHUS MaTeMaTU4ecKOl mMpoOiaemMbl, (OPMYIUPOBATH MPEATNOTIOKEHUS U



CTPOWUTH THUIOTE3bl OTHOCHUTEIBHO PAcCMaTPUBAEMOTO O0BEKTa H MPEIBOCXHIIATH
pe3yJIbTaThI CBOCH YUeOHO-TT03HABATEIBHOM NEATEILHOCTH;

OTpeNeNiATh IyTH JOCTIDKEHHUS Leled M B3BEIIMBAaTh  BO3MOXKHOCTH pa3perieHHs
OTIPENICICHHBIX yUeOHO-TTO3HABATEIBHBIX 3a/lad B COOTBETCTBHU C ONPEIACICHHBIMH
KPUTEPHUSIMHU U 3a/1a4aMU;

BBICTPAaWBaTh COOCTBEHHOE 00pa30BaTENbHOE MMOIMPOCTPAHCTBO JJISl  pa3pelICHHsS
OTIPENIEIICHHOTO KpyTra 3ajay, ONPeAeisiTh ¥ HaXOAUTh YCIOBHS ISl pealln3aliul uaeu u
TUTAHOB (camMooOy4eHue);

CaMOCTOSITENIEHO BBIOMPATH CPeAH MPEUIOKEHHBIX pecypcoB Hanbosee dpPeKTUBHBIE H
3HaYUMBbIE TIPU paboTe ¢ ONPEICICHHON MaTEMAaTHIECKONH MOJIEIIBIO;

YMETh COCTAaBJIATh IUIAH pa3pelieHHsl ONPEACICHHOTO Kpyra 3aaad, HCHOJb3Ys
pa3IM4yHbIE CXEMBI, PECypChl MOCTPOSHHSI TUarpaMM, MEHTAJIbHBIX KapT, MO3BOJISIOLINX
MIPOM3BECTH JIOTUKO - CTPYKTYPHBIH aHAJIN3 33]1auu;

yMETh IUIAHUPOBATh CBOM 0OOpa30BaTEIbHBIA MapIIpyT, KOPPEKTUPOBATh W BHOCHUTH
OTIpeNieICHHBIE M3MEHEHUS, Ka4eCTBEHHO BIUSIONINE HA KOHEYHBIH MPOIYKT ydeOHO-
MIO03HABATELHOM JCSITETbHOCTH;

YMEHHE KaueCTBEHHO COOTHOCHTH CBOW JCHCTBHUS C MPEABKYNIACMBIM UTOTOM y4eOHO-
MIO3HABATEILHOW JESTETLHOCTH IOCPEACTBOM KOHTPOJS M IUIAHUPOBAHUS Y4eOHOTO
nporiecca B COOTBETCTBHH C HM3MCHSIOIIUMUCS CUTYallUSIMH U TPUMEHICMBIMH
cpeacTBaMd M (popMaMu OpraHW3alMy COTPYAHHUYECTBA, a TAaKKe WHAWBUIAYATBHOM
paboThI HA YPOKE;

yMEHHE OTOMpPATh COOTBETCTBYIOIIME CPEACTBA peaM3alliy PEIICHUS MAaTeMaTHYEeCKUX
3a1a4, MONOMpaTh HMHCTPYMEHTHI ISl OLIEHHBAHMS CBOCH TpPAeKTOpHH B padoTe C
MaTeMAaTUYCCKUMU MOHITHSIMHU ¥ MOJICIISIMH;

Ilo3nasamenvuvie YY/[

yMEHHE OIpPeIesATh OCHOBOIOJATaollee MOHATHE U TPOU3BOJUTH JIOTHKO-CTPYKTYPHBII
aHaJIN3, OMPEIENSITh OCHOBHBIE MPU3HAKU M CBOWCTBA C MOMOIIBIO COOTBETCTBYIOIIUX
CpEINCTB U HHCTPYMEHTOB;

yMEHHE MPOBOAMTH KIacCU(PUKALUIO OOBEKTOB HAa OCHOBE KpPUTEPHEB, BBIIEIATH
OCHOBHOC€ Ha (bOHe BTOPOCTCIICHHBIX JAHHBIX;

YMCHUC MMPOBOAUTH JJOTNYECKOEC PACCyKACHHUC B HaIlTpaBJICHUU oT 06HII/IX
3aKOHOMEPHOCTEW M3yyaeMou 3a7a4M J0 YaCTHBIX PACCMOTPEHHUI;

yYMEHHE CTPOUTH JIOTUUECKHE PACCYKICHHUS HAa OCHOBE CHCTEMHBIX CPaBHEHUI OCHOBHBIX
KOMIIOHCHTOB HM3y4Yd€MOI'0 MATCMATHUYCCKOI'0 pa3aciia WKW MOACIH, IOHATHUA WA
KJIACCOB, BBIIEIISIS ONpEie/IEHHbIE CYIIECTBEHHbIE TPU3HAKU WIIU KPUTEPUU;

YMEHHE  BBIABIATH, CTPOHTH 3aKOHOMEPHOCTh,  CBSI3HOCTb,  JIOTUMHOCTH
COOTBETCTBYIOIINX IEMOYEK PACCYKIACHUM MpH paboTe C MaTeMaTUYECKUMU 3aJadaMH,
yMETh MOJPOOHO U CXKATO MPEACTABIATH JETATH3AIMI0 OCHOBHBIX KOMIIOHEHTOB IPHU
JOKa3aT€JIbCTBE MOHSATHUUA W COOTHOIICHUHM Ha MaTeMaTHYECKOM SI3BIKEC,

yMEHHE OpraHU30BBIBATH MOMCK M BBISABIATH MPUYMHBI BO3HUKAIOMIMX TPOIECCOB,
ABIIEHUN, Hambojee BepoATHbIE (AKTOPHI, MO KOTOPHIM MaTEeMaTHUECKHE MOJEIH U
00BEKTEI BEOAYT ce0ds1 10 OIMPCACIICHHBIM JIOTHYCCKHUM 3aKOHaM, YMCTb IIPUBOIUTH
MPUYUHHO-CJIEICTBEHHBIN aHATN3 TIOHATUH, CYKICHUN U MaTEeMaTUYECKUX 3aKOHOB;
YMEHHE CTPOMTh MAaTEMaTHMYECKYI0 MOJENb MpH 33JaHHOM YCIOBUH, O0JIaJaromeit
OMNpeCaACIICHHBIMU XapaKTCPUCTHUKAMHA o0OBeKTa npu HaJIN4Ynu OIPCACIICHHBIX
KOMIIOHEHTOB ()OPMUPYIOILIETOCS MPEANOoIaraeéMoro MoHsATUS WIN SBICHUS;

YMEHHE IIEPEBOIUTH TEKCTOBYIO CTPYKTYPHO-CMBICJIOBYIO COCTaBJIAIOIIY IO
MaTEeMaTHYeCKOH 3aJaud Ha S3BIK TPapUUYECKOro OTOOPaKEHUS - COCTaBICHUS
MaTeMaTHYeCKON MOJIENH, COXPAHSIONIEH OCHOBHBIE CBOMCTBA M XapaKTEPUCTUKU;
YMCHUC 3alaBaThb IUIAH PCHICHUA MaTeMaTUYCCKOU 3aa4yu, pCain30BbIBATL AJITOPUTM
JNEWCTBUM KaK TIOIIArOBOM HWHCTPYKIMU MJIsi pas3pelieHds Y4eOHO-TI03HABATEIHHOM
3a/1a4u;

YMCEHHUEC CTPOUTH JOKA3aTCIbCTBO METOAOM OT IPOTUBHOTO,



yMeHue paboTarh ¢ mpoOJIeMHOI CUTYyaIlel, OCYIIeCTBIATh 00pa30BaTEeNbHBIN MPOLIECC
IIOCPEACTBOM IIOHCKA METOJOB M CIIOCOOOB pa3pelIeHus 33Jadd, ONPEAeIsTh TPAHUIIBI
CBOETo 00pa30BaTeIbHOTO MMPOCTPAHCTBRA;

YMETb OPUEHTHPOBATHCS B TEKCTE, BBIABIATH ITIABHOE YCJIOBUE 3a/1a4M U YCTaHABIUBATh
COOTHONIEHHE PACCMATPUBAEMBIX OOBEKTOB;

yYMEHHE TIePeBOIUTh, HWHTEPIPETHPOBATh TEKCT B WHBIE (OPMBI IPEICTABICHHS
UH(POPMALIMU: CXEMBI, TUarpaMMbl, TpaduuecKoe MpeaCTaBICHHE JaHHBIX;

Kommynuxamuenvie YY/{

yMeHue palboTaTh B KOMaH7e, (OpMHUpPOBAaHHE HAaBBIKOB COTPYIHMYECTBA M Y4eOHOTrO
B3aUMO/ICHCTBUSA B YCIOBUSAX KOMAH/IHOM UTPBI WIIK MHON (POPMBI B3aUMOACHCTBUS;
YMEHHE paclpeleNiaTh pOJM U 33aJadd B paMKax 3aHATHsS, (OPMHPYS TaKKe HABBIKH
OpPraHU3aTOPCKOrO XapaKTepa;

YMEHHE OLEHHBATh MPABUIBHOCTh COOCTBEHHBIX IEHCTBUH, a Takke IeATEIbHOCTH
JPYTUX YYaCTHUKOB KOMAaH/bI;

KOPPEKTHO, B paMKax 3ajad KOMMYHHMKallUd, (OPMYJIHpPOBaTh M OTCTAaUBaTh B3IJISbI,
apryMEeHTHpPOBaTh JOBOJBI, BBIBOJBI, a TaKXE BBIABUIaTb KOHTPApryMEHTHI,
HEOoOXOJUMbIE Ul BBISBICHHUS CHUTyallMd YCIleXa B pEIIEHHH TOW WIM WHON
MaTeMaTHYECKOH 3a7jauH;

YMEHHE TIOJNb30BAThCS MAaTEMaTHYECKUMH TEPMHUHAMH JUIS pELICHHs y4eOHO-
IIO3HABATEJIBHBIX 33J1a4, 4 TAKKE CTPOUTh COOTBETCTBYIOIME PEUYEBBIC BBICKA3bIBAHUS HA
MaTEMaTHYECKOM SI3bIKE JJI BBICTPAUBAaHUS MAaTEMaTUYECKON MOJEIIH;

YyMETb  CTPOUTH MAaTEMaTU4YECKHE MOJEIU C  IOMOINBI  COOTBETCTBYIOLLErO
IIPOTrPaMMHOTI0 00eCIIeueH I, CEpBUCOB CBOOOHOTO OTAJIEHHOTO JOCTYIIA;

yMeTb TPaMOTHO M YE€TKO, corjacHo npasuiam odopmieHuss KMM-a OI'D 3aHOCHTH
[IOJIyYEHHBIE PE3YJIbTaThl - OTBETHI.

Ilpeomemmnvie pesynomamot:

dbopMUpOBaHHE HABBIKOB IOMCKAa MAaTeMaTUYECKOTO METO/a, alfOpUTMa U TOHCKa
pelieHns 3a1a4u B cTpyKType 3anaud OI'D;

(dbopMHEpOBaHNE HABBIKA PEIICHUS OMpPECICHHBIX THIIOB 33/1a4 B CTPyKType 3ana4y OI'D;
yMeHHe paboTarb ¢ TaOJHMIIAMHM, CO CXE€MaMH, C TEKCTOBBIMU JAaHHBIMH; YMETh
peoOpa3oBbIBATh 3HAKH M CHMBOJBI B JIOKAa3aT€IbCTBAX M MPUMEHSIEMBIX METOJAX IS
penieHus 00pa3oBaTeNIbHBIX 3a]1a4;

yMEHHE TMPUBOJAUTH B CHUCTEMY, COMNOCTaBIATh, 0000IIaTh W aHAIU3UPOBATh
UH(GOPMAIMOHHBIE KOMIIOHEHTHl MaTeMAaTHYECKOTO XapakTepa M yMEThb NPUMEHSTh
3aKOHBI ¥ TIPaBUJIA JIJIsl pEIICHHsI KOHKPETHBIX 3a/1a4;

YMEHHE BBIACNATh TJaBHYI0 M HM30BITOYHYIO HMH(OpMAILNIO, MPOU3BOIUTH CMBICIOBOE
c)KaTue MaTeMaTH4eCKUX (DaKTOB, COBOKYITHOCTH METO/IOB U CIIOCOOOB PEIICHUS; YMETh
MPEJICTaBIIATh B CJIOBECHOM (popMe, UCIIONIb3Ys CXEMbl U pa3IUYHbIe TaOIHIIbI, rpapUKu
U JMarpaMMbl, KapThl TIOHATUN U KJIAcTEepPhbl, OCHOBHBIC HJIEU W TUIAH PEIICHUS TOW WU
MHOM MaTeMaTHYECKOU 3aJauH.

Yuenux nayuumcs: BHIONHATH 3a7aHusl B (opMare 00s3aTEILHOTO TOCYJapCTBEHHOTO
9K3aME€Ha, OCYIIECTBIIATh JHUATHOCTHKY IMPOOJIEMHBIX 30H U KOPPEKIMIO TOIMYIIEHHBIX
OIIMOOK, TOBBIIIATH OOLIEMATEMAaTUYECKYI0 KOMIIETEHTHOCTh CHayana B Kiacce, B
TpYIIIE, 3aTEM CAMOCTOSATEIbHO;

NOYyYUmMm B03MOJICHOCMYb: YCIIEITHO IIOATOTOBUTBCS K 3K3aMEHY, CaMOCTOATEIBHO
BBICTPANBaTh TAKTUKY MOATOTOBKU K 3K3aMEHAM C UCIIOJIb30BAHUEM MAaTEPHUATIOB Pa3HbBIX

pecypcoB.



Coaep:xanue Kypca

«IIpakTHKO-OpHeHTHPOBaHHBIE 3a7aHus» OTpadoTrka 3amad Ne 1-5 KUM OI'D. (2uaca)

Tabmuunoe u rpaduyeckoe MpenCTaBICHUE AAHHBIX, IUIAH M CXEMa, W3BJICYCHUE HYKHOM
uHpopmanuu. MI3MeHUnBOCTh NpH U3MepeHusX. Pemaromue npasmia. 3aKOHOMEPHOCTH B H3MEHYHMBBIX
BeJIMYMHAX. Brraucnenust u npeodpa3oBaHue BennduH. VccnenoBaHue mpocTEHIINX MaTeMaTHYecKuX
MOJETICH.

«Bbruuciienust u npeodpazosanus». Orpadorka 3agau Ne 6 KM OI'D.(2yaca)

CnoxxeHue ¥ BBIYMTAHUE, KOMIIOHEHTHI CJIOKEHHMS W BBIUMTAHUS, CBSI3b MEXKIy HHUMU,
HaXOXXJCHHE CYMMBl M Pa3HOCTH, W3MEHEHHE CYMMBI M Pa3HOCTH TPH W3MEHEHHH KOMIIOHEHTOB
CJIOKEHHS ¥ BBIYUTAHUS.

YMHOXEHHE U JIeJICHEe, KOMIIOHEHTHI YMHOKEHUS U JICIIEHUs, CBSA3b MEXIy HUMHU, YMHOKEHHE
U CIIO)KEHUE B CTOJOUK, JeNIeHHEe YIOJIKOM, IMPOBEpKa pe3ysibTaTa ¢ MOMOMIbIO MPUKUIKA U OOPAaTHOTO
JICUCTBUA.

YucnoBoe BbIpaXEHHUE U €ro 3HaYCHHE, MOPSAOK BBIMOIHEHUS JEHCTBHIA.

Jomnst, 9acte, 1poOHOE Yncio, npodb. {poOHOE Ymciao Kak pe3ynpTar AeneHus. [IpaBuibHbIE T
HEMpaBWIbHBIE IPOOH, CMElIaHHasl IPoOb (CMEIaHHOE YHCIIO).

3anmuch HATypaJbHOTO YWCIIa B BHJIE JIpOOM C 3aJaHHBIM 3HAMEHATEelIeM, IMPeoOpa3oBaHHE
CMEIIaHHOM ApoOu B HEMPaBHIBHYIO JpoOb 1 HaoOopoT.IIpuBeaenue npodeit k o0IIeMy 3HaMEHATENIO.
CpaBHeHHE OOBIKHOBEHHBIX Npo0Oei. CllokeHHEe U BhIUMTAHUE OOBIKHOBEHHBIX IpOOCHH. YMHOXKEHUE U
JeneHne OOBIKHOBEHHBIX JApobeil. Apudmernyeckue OEHCTBUS CO CMEIMIAHHBIMH  APOOSIMH.
Apudmerndeckne IeHCTBHS ¢ APOOHBIMHU YUCIIAMH.

[TpeoOpa3oBaHue necATUYHBIX IpoOeil B OObIKHOBEHHbIE. CpaBHEHHE [ECATUYHBIX ApOOeH.
CrnoxeHne W BBIYMTAHUE ACCATHYHBIX IpoOei. OKpyriieHHe AECATHYHBIX IpoOell. YMHOXKEHHE
JeneHne JecsaTHYHbBIX Apobeid. [IpeoOpazoBaHne OOBIKHOBEHHBIX JpoOEH B JAecATUYHBIC IPOOH.
Koneunble 1 OECKOHEUHBIE IECATUYHBIE TPOOH.

MHO)XeCTBO palMoHaIbHbIX 4Yuceld. CpaBHEHHME palUOHAIbHBIX uyucenl. JlelcTBus ¢
panroHaIbHBIMU yucnamu. [IpeacTaBneHne paunoHaIbHOTO YUCIIA AECATHUYHON APOOBIO.

[IpeoOpazoBanrie  APOOHO-TMHEHHBIX  BBIPAKCHUH:  CIOKECHHE, YMHOXEHHUE, JCIICHHE.
Anrebpanueckas 1poob. Cokparienue anredpanueckux apoodeil. [lpuBenenue anredpandeckux apodeit
K 0011eMy 3HameHareno. JlelicTBus ¢ anredpandeckuMu ApoOsSMU: CI0XKEHHUE, BHIYMTaHNE, YMHOKEHUE,
JieNieHNe, BO3BE/ICHUE B CTETICHb.

«/lelicTBUTeIbHBIE YHCaa». OTpaboTka 3amau Ne 7 KM OI'D.(29aca)

N3o00pakeHune Yrces Ha YUCIIOBOM (KoopauHaTHON) npsimoii. CpaBHEeHHE uncesl. Moaysb 4ucia,
reoMeTpUYecKasi MHTEpIpeTauus MOays uyucna. J[eMCTBUsL ¢ MOJOXKUTENbHBIMU M OTPULATEIbHBIMU
YyUCJIaMU. MHOXECTBO LENbIX YUCEIL.

OCHOBHbIE OHTHS, KOOPJAUHATHBIN JTyd, pacCTOSIHUE MEX Ay ToukaMu. KoopIuHaThl TOUKH.

[TonsiTue nppannoHanbHOro yncia. Pacno3HaBanue UppanoHaIbHBIX YUCEIL.

MHO0K€eCTBO AEHCTBUTENBHBIX YHCEIL.

«IIpeoOpa3oBaHue ajredpanyeckux BoipaxkeHuin». Orpadorka 3agay Ne 8 KM OI'D. (2yaca)

Bripaxxenne ¢ mniepeMeHHON. 3HadyeHUe BbIpakeHUs. [loacTaHOBKAa BBIPAKEHUH BMECTO
IIEPEMEHHBIX.

CreneHb ¢ HaTypaJdbHBIM IIOKa3aTeJieM W €€ cBoicTBa. [IpeoOpa3oBaHus BBIPAKCHUM,
COJIepKaIUX CTENEHH C HATypaIbHBIM IIOKa3aTEIIEM.

OpnHowneH, MHorouwieH. J[efcTBUS ¢ OJHOWIEHAMHU U MHOTOWICHAMHU (CIOKEHUE, BBIYMTAHUE,
yMHOKeHue). PopMyJibl COKpPAILIEHHOTO YMHOKEHHUS: Pa3HOCTh KBaJAPaTOB, KBaJApaT CYMMBbI U Pa3HOCTH.
PasnojkeHne MHOroulieHa Ha MHOXKMTEJIH: BbIHECEHHE OOIEro MHOXHUTENs 3a CKOOKH, TpyNIHPOBKA,
npuMeHeHrne (GopMyIsl COKpaleHHOTO yMHOXeHUs. KBagpaTHBIN TpexXusieH, pa3jokKeHHe KBaJpaTHOTO
TpeXwieHa Ha MHOXHUTEIH.

I[eflCTBI/ISI C UppanMoOHaJIbHBIMHU YUCJIaMU: YMHOXCHUC, ICJICHHUC, BO3BCACHNC B CTCIICHD.



«YpaBHeHUs U HepaBeHcTBa». OTpadoTka 3aga4 Ne 9 KM OI'D.(24aca)

Uucnosoe paBeHCTBO. CBOMCTBA YNCIOBBIX PABEHCTB. PaBEHCTBO C MEpEMEHHOM.

IlonsitTue ypaBHeHHMs W KOpHs ypaBHeHMs. IIpencraBicHue O paBHOCHIBHOCTH YPAaBHCHHM.
OGnactp omnpenenenHus: ypaBHeHus (001aCTh JOMYCTUMBIX 3HAUCHUH MTEPEMEHHOH).

Pemienue nuHEeHBIX ypaBHEHHI.

KBanpatHble ypaBHeHus. Henonsble kBajgpaTHble ypaBHEHHA. J{MCKpUMHUHAHT KBaApaTHOIO
ypaBHeHus1. Dopmysa KOpHEH KBaapaTHOTo ypaBHeHHs. Teopema Buera. Teopema, oOpaTtHas Teopeme
Buera. Pemienue KBaapaTHBIX ypaBHEHHMH: HCIOJIb30BaHUE (HOPMYNBI JUIS HAXOXKICHHS KOpHEL
bukBaapaTHble ypaBHEHUA. Y paBHEHUS, CBOJUMBIE K JIMHEHHBIM U KBAJPAaTHBIM.

Pemenne mnpoctedmmx JIpoOHO-TUHEHHBIX YypaBHEHUH. Pemenne IpoOHO-palOHATBHBIX
YpaBHEHUH.

Tpocreiimne uppannoHanbHbIe ypaBHeHHs BUaa /[ (x) =a, \/ f(x)= \/ g(x).

n
ypaBHeHI/IH BUgaX =d .YPaBHeHI/IH B ICJIBIX YHUCIaX.

«BeposTHOCTB coObITHII» OTpadoTka 3a1a4y Ne 10 KM OI'D.(2yaca)

CnyuyaliHple ONBITHI  (PKCHEPUMEHTHI), DJJIEMEHTapHbIE CIy4yalHbIE COOBITHS (MCXOJIbI).
BepositHocTn  anemeHTapHbIX  coOblTuii.  CoOBITMSL B CilydyallHBIX  JKCIIEPUMEHTaxX M|
OJArONpPHSITCTBYIOIINE d3JIEMEHTApHBIC COOBITHS. BeposSTHOCTH cCiydalHbIX COOBITHH. OTMBITBI C
PABHOBO3MOKHBIMH ~ 3JIEMEHTApHBIMU  COOBITHSIMM. Kiaccuyeckne BEpOSITHOCTHBIE — OMBITHI  C
UCTIOJI30BaHUEM MOHET, KyOUKOB.

«Pynknuu u rpagpukm». Otpadorka 3agau Ne 11 KUM OI'D.(2yaca)

JlekapToBbl KOOpIMHATHI Ha MJIOCKOCTH. POpMHpOBAaHUE NPENCTaBICHUA O METAampeIMETHOM
MOHATHH «KOOpAUHATH». CrocoObl 3amaHusi (QyHKIUI: aHATUTHYCCKUH, rpadUdecKuii, TaOIMIHBIN.
I'padux ¢pynxmuu. [Ipumeps! QyHKIMIHA, MOTydaeMbIX B MIPOLECCE HCCIEA0BAHUS Pa3IMYHbBIX peabHBIX
MPOIIECCOB M pelIeHUs 3a1a4. 3HaueHue GyHKIUU B Touke. CBoicTBa QyHKIMIA: 0071aCTh ONIPEICIICHHUS,
MHOXECTBO 3HAYEHMH, HYJIM, NPOMEXYTKU 3HAKOMOCTOSHCTBA, YETHOCTH/HEUETHOCTb,IIPOMEKYTKH
BO3pacTaHMs W yObIBaHWs, HawOoOJblllee W HAaUMEHbIIee 3HadeHus. MccinemoBanume (QyHKOHHM TO ee
rpaduky.

CpoiictBa u rpaduk JTHHEHHONH (YHKIUH. YTIOBOH Kod(pduImMeHT mpsmon. PacmomoskeHue
rpaduka JMHEHHON (QyHKIMHM B 3aBUCUMOCTH OT €€ YIJIOBOTO KO3 (HIMEHTa U CBOOOAHOTO UJIEHA.
Haxoxnenne Kod(QQUIMEHTOB JHHEHHONH (YHKIMH IO 33JaHHBIM YCIOBHSM: MPOXOXKICHHE MPIMOI
yepe3 JBE TOUKM C 33JaHHBIMH KOOpJIMHATAMM, MHPOXOXKACHUE MpPsIMON uepe3 JaHHYI TOUKY U
NapaJuIeIbHON TaHHOU IIPSIMOM.

CaoiicTBa u rpaduk kBaapatuyHoi GyHkuuu (mapadona). [loctpoenue rpaduka KBagpaTUUHOM
(GYHKIIUY 110 TOYKaM

CaoiicTBa QyHKIIHH y:ﬁy = % ['umep6omna.

¥ :

«IIpakTnueckue pacyersl mo gpopmyaam» Otpadotka 3amad Ne 12 KM OI'D. (2gaca)

BelpaxkxeHne ¢ nepeMeHHOH. 3HaueHHME BblpakeHMs. IloACTaHOBKa BBIpAXXEHUN BMECTO
NIEPEMEHHBIX.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeleM M ee cBoiicTBa. [IpeoOpa3oBaHusi BBIpaKEHHIA,
COJEPKalINX CTEIICHHU C HATYPaJIbHBIM IT0KA3aTEIIEM.

OpHowieH, MHOrouwieH. J[eCTBUSA C OJHOUIEHAMHM M MHOTOWIEHaMH (CJIOKEHHE, BBIYMTAHUE,
YMHOX€eHUE). DopMyIIbl COKPALIEHHOTO YMHOXEHHUS.

«Cucrembl HepaBeHCTB». OTpadoTka 3amau Ne 13 KM OI'D.(29aca)

CucreMbl HEpaBEeHCTB C OJHOM IlepeMeHHOW. PelieHue cucTteM HEpPaBEHCTB C OOHOMU
MePEMEHHOMN: JIMHEWHBIX, KéaopamHulx. V300pakeHHe pPEIIeHUs] CHUCTEMbl HEPAaBEHCTB Ha YHMCIIOBOM
IPSIMOM. 3alKCh PELIEHUS CUCTEMbI HEPAaBEHCTB.

«IlocaenoBarenbHocTH M mporpeccun» OtpadoTtka 3amau Ne 14 KUM OI'D..(2uaca)
YucnoBasi mocieqoBaTeNbHOCTh. [IpuMepbl YHCIOBBIX IMOCIIENOBATEJIbHOCTEN. beckoHeuHble



MOCJIEIOBATEIbHOCTH. Apu(pMETHYECKas! MPOTPECcCHsi U €€ CBOMCTBA. ['eoMeTpuuecKkas MpOrpeccHs.
Dopmyna obuje2o unena u Cymmol 1 NePEuIX UIeH08 apuPMemuyecKoll U 2eoMempuyecKoll npocpeccuti

«I'eomerpuyeckne ¢purypsl. Yriabp. Otpadotka 3amay Ne 15 KUM OI'D.(24aca)

OcHoBHble NMOHSATUSA M YTBEPXAEHUS reomeTpun. Akcoma napannenbHbix npsmeix. CBoMcTBA
MNPU3HOKM NOpannenbHbIX NpsiMbIX. Beicota, megmaHa, cpepHssa nuHus
TpeyronbHuka.PasHobeapeHHbINH, POBHOCTOPOHHMI M NPSIMOYTOMbLHLIN TPeyronbHUkK. [pusHaku
paBeHcTBA Mnopobus TpeyronbHukos. Teopema o cymme yrios TpeyronbHuka. CeoicTea
paBHobeapeHHbIX, PABHOCTOPOHHUX M MPSIMOYTOSbHBIX TpeyronbHukos. HepaseHcTso
TpeyronbHukos. BugbimHoroyronbHukos. Mapannenorpamm, ero cBOMCTBa U Npu3HakK. Pomb,
MPSAIMOYTOfbHMK, KBOQPATUMX CBOMCTBA. Tpaneums u ee ceorcTed. CpegHsisi NIMHMS Tpaneumu.
[MpaBUABHBIEMHOrOYrONBHUKM.

«OxkpyxHOCTbh U KPYyr». OTpadotka 3amad Ne 16 KIMIM OI'D. (2gaca)

I{eHTpanbHBIA yro, BIUCAHHBINA YIoJl, BEJIMYMHA BIIMCAHHOIO yria. B3anMHOE pacnosnoxeHue nmpsamMon
U OKPYXKHOCTH, IBYX OKpyKHOcTed. KacarenpHass M cekymlas K OKPYXKHOCTH; PaBEHCTBOOTPE3KOB
KacaTelbHbIX, IPOBEIEHHBIX U3 OJHOUTOUKH. OKpYKHOCTh, BIMCAHHASI B TPEYTOJbHUK

OKpy’>KHOCTb, OIHCaHHas OKOJIO TpPEyrojbHHMKAa. BrmncaHHele ¥  ONHMCaHHBIE OKPYKHOCTH
IIPaBUIILHOTOMHOT OyTOJIbHUKA.

«ILmomaaws». Orpadotka 3amad Ne 17,18 KM OI'D. (4uaca)

[Tnomanu. dopmynbl IJIOMAAA TPEYrojbHUKA, MapajuiejorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, Gopmyna ['epona, ¢opmyna MIomM@AM BBITYKIOTO YETHIPEXYTOJbHUKA, (POPMYIBI IITUHBI
OKPY>KHOCTH W TUTOLIATH KPyTa.

TpuronomeTrpuyeckue byHKIIUN yrna.J{nmuHa OTpe3Ka, JUIMHA JIOMaHOH,
MEPUMETPMHOTOYTOJIbHUKA. PaccTosiHue OT TOYKM 10 PSMOMA

«Teopernyeckne acnekTb». OTpadoTka 3a1a4 Ne 19 KM OI'D.(2yaca)
TeopeTnueckne aceKThbl, TEOPEMBI, aKCHOMBI, OTIpeAeNIEHUs, POPMYJIbL, TEMMBI.

KasnennapHo-TemaTnueckoe IVIAHMPOBAHHE

Ne Tema 3ansTus Kon-Bo OcHOBHbIE BUBI ACSITEIBHOCTH yUaIUXCs
/T (Ne 3amanus 8 KUM) 4acoB
1,2 Beruucnenus u 2 Brimonsstor apupmeTHuecKkue 1eicTBUs C
npeoOpa3oBanus (6 3a1aHue paLMOHAIBHBIMH YUCIIAMH, BEIYUCIIAIOT 3HAUEHUS
KIM) YUCJIOBBIX BBIPAKEHUM, IEPEXOIAT OT OAHOU
(dopMBI 3aIMCH YHCTIA K JPYTOM
3.4 HeiictBurenpHble uncna (7) | 2 N300paxaroT ynciaa TOUKaMu Ha KOOPIAUHATHON

MPSIMOM, CPaBHUBAIOT JEHCTBUTENbHBIC YUCIA,
BBITIOJIHSIFOT BBIYHCIICHUSI M IPE0Opa3oBaHus,
BBINOJIHSIOT NPUKHUJIKY Pe3yJIbTaTa BHIYMCICHUM.

5,6 | I[Ipeobpa3oBanus 2 BBINONMHSAIOT BBIUKCIIEHMS U TPEOOpa30BaHUS
anreOpanyecKux BhIpaKeHHUH apu(METHYECKUX BBIPAKEHUH, IPUMEHSIOT
(8) CBOIicTBa apu(pMETUUECKUX KBaIpaTHBIX KOPHEH
Juis mpeoOpa30BaHusl BbIPAKEHUN
7,8 YpaBHEHHsI U HEpABEHCTBA 2 Pemarot nuHENHBIE U KBAaIpaTHBIE YPAaBHEHHUS C
) OZIHOM NIEPEMEHHOM, HEPABEHCTBA C OJHOU
MIEPEMEHHOMN U UX CUCTEMBI
9,10 | ®yukuuu u rpacuku (11) 2 CTposT 1 4nTarOT rpaduKy pa3IuuHbIi QyHKIMH,

YUTAIOT rpaduku QyHKIMIA, OTUCHIBAIOT C




MOMOIIBI0 (DYHKIIMHA pa3TNYHbIC 3aBUCUMOCTH
MEX]y BETMUYMHAMHU, UHTEPIPETUPYIOT rpauku
3aBUCUMOCTEHN

11,12 | Yucnossie 1 OyKBEHHbIE Brimonustor npeoOpa3oBaHus anredpandeckux

BeIpakeHus (13) BBIPOKCHHM, HAXOIAT 3HAYCHUST OYKBEHHBIX
BBIP)XEHUI, OCYIIECTBIISAA HEOOXOIUMBIE
OJICTAHOBKHU

13,14 | IIpakTHueckue pacueTsl 10 OcCyuiecTBISIOT pacyeThl o GopMyiaM, BBIPAXKAIOT
dbopmynam (12) 3aBUCUMOCTH MEXKITy BETHIYMHAMU, BEIYUCIISIOT
3HAYEHUS YHUCIIOBBIX BBIPAKCHUN
15,16 | [IpakTuko- BBITTOTHSIOT BRIYUCIICHHS U TIPEOOpa30BaHUs,

OPUEHTUPOBAHHBIE 3a/1aHUS OCYULIECTBIISIIOT IPAKTUUYECKUE PACUETHI, CTPOAT U

(1-5) HCCIEAYIOT MaTeMaTHICCKHAE MOJICIIH, UCTIONTB3YIOT
nproOpeTeHHbIE 3HAHUS U YMEHHS B IPAKTUYECKOM
JeSITeIbHOCTH

17,18 | ['eomerpuueckue GUryps. BelInonsseT nelcTBus ¢ TeOMETPUYECKUMHU
Vet (15) (burypamu, penarT TUIAHUMETPUUIECKHE 3a]]a4H Ha
HAXO0XKJICHUE T€OMETPUUYECKUX BEJIMYUH (YTJIOB)
19,20 | Okpy>kHOCTB U KpyT (16) Pacnio3nator reomeTtpudeckue GUTryphsl Ha
IUIOCKOCTH, Pa3iNyaroT UX B3aUMHOE MOJIOKEHNE,
n300pakaloT reoMeTpudeckre (pUrypbl, pemaroT
IUTAHUMETPUYECKHE 3a/1a4K Ha HaX0XK/IEHNE
reOMETPUUECKUX BEIUYHUH (JJIUH, YIIIOB)
21,22 | Ilnomaas MHOTOYTOJIBHUKA Pacno3nator reomerpuyeckue GUrypsl Ha

(17) IUIOCKOCTH, PelatoT MJIaHUMEeTPpUYEeCKHE 3a]jauu Ha
HaXO0X/I€HUE T€OMETPUYECKUX BEINYNH
(momtaneit), OCyIECTBISAIOT pacueThl O
dbopmynam

23,24 | U3MepeHus U BBIYUCIICHUS OnpenenstoT KOOPAUHATEI TOUKH IIJIOCKOCTH,

(18) IIPOBOJSIT ONEPALlMU HaJl BEKTOPAMH, BEIYUCIISIOT
JUIMHY U KOOPJIUHATBI BEKTOPA, YTOJI MEXTY
BEKTOPAMH, CUHYC, KOCUHYC U TaHI€HC YIJa

25,26 | TeopeTndyeckue aCeKTh [TpoBOIAT TOKa3aTENbHBIE PACCYKICHUS,

(19) OLICHUBAIOT JIOTUYECKYIO MPABUIBLHOCTh
paccyXJIeHUH, pacClO3HAIOT OIMOOYHbIE
3aKJIIOUEHUS

27,28 | Cucremsl HepaBeHCTB (13) Permarot ypaBHEHUsl, HEPAaBEHCTBA U UX CUCTEMBI,

29,30 | BepositHOCTH coOBITHIA (10) Haxonmst BeposSTHOCTh ClTydyalHbIX COOBITHI B
IIPOCTEUIINX pacyeTax

31,32 | [locnenoBaTeIbHOCTH U Pacmo3znarot apudmMeTnuecKkre u reoOMeTpUIECKIe

nporpeccuu (14) IIPOTPECCUH, PEIIAIOT 3a1a4U C IPUMEHEHUEM

(hopMyJTbI OOIIETO WieHa U CyMMBbI HECKOJIBKUX
4JIEHOB MPOTPECCUU

33,34 | Pabora ¢ KM (uacts 1)

Caiitel 114 noaroroBgn k OI'd m EI'D mo marematnke.
http://fipi.ru/view/sections/211/docs/471.html - nemo-Bepcust

http://alexlarin.net - pa3THYHBIE MaTEPHAIIBI IS TIOATOTOBKH
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http://www.mathege.ru - OTKpBITBIIl OaHK 3aaHUI

http://live.mephist.ru/?mid=1255348015#comments - OTKpbITHII OaHK
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http://matematika.egepedia.ru
http://www.mathedu.ru
http://www.ege-trener.ru
http://egeent.narod.ru/matematika/online/
http://vkontakte.ru/app 1841458 - mpunoxenne BKonrakre - orpaboTka yactu 2
http://matematika-ege.ru
http://uztest.ru/
http://www.diary.ru/~eek - MaremaTnyeckoe cooOILIeCTBO.
http://www.mathnet.spb.ru/texts.htm meronndeckne MaTepHaIbl.
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