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IosgscuuTeanbHada 3anMCKA.

Pabouas nporpamma o BHeypouHoit nestenbHocTH «lloaroroska k OI'D mo MmaTeMaTuKe»CcoCcTaBIeHa
Ha ocHoBaHUU OCHOBHOI 00pa30BaTEILHOM MPOrPaMMbl OCHOBHOTO 00111er0 00pazoanust MOY
«COIIINe3», B cooTBeTcTBUU ¢ PeiepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM
OCHOBHOTO 0011ero oopa3oBanusi, ydeOHbM m1anoM MOY «COIILI Ne3y, ¢ yuerom uzmenenuit KM B
2022 rony.

MaremaTtnueckoe oOpa3oBaHHME SBJISETCS 00s3aTENbHOM M HEOTHEMJIEMOW 4YacTbio OOIIEro
00pa30BaHUs Ha BCEX CTYNEHSX IIKOJBbI.

BBenenne rocyaapcTBeHHOW MTOTOBOHM aTTECTAIlMM 10 MaTeMaTHKe B HOBOHM ¢opme B 9 Kiacce
BBI3bIBAET HEOOXOIMMOCTh U3MEHEHUS B METO/1aX U opmax paboThl yuurens. /laHHas He0OXOAMMOCTh
0o0yCIIOBIIEeHa TeM, YTO W3MEHWINCh TPeOOBAaHMS K 3HAHHMSAM, YMEHHSIM M HaBbIKAM YYalIUXCs B
MaTepHuagax 3K3aMeHa o MaTeMaTHKe.

Camo cozepkanue 0O0pa3oBaHMS CYIIECTBEHHO HE M3MEHWJIOCHh, HO B paMKkax peammzanuun OI'OC
U3MEHWIach (OPMYJIMPOBKA BOIIPOCOB: BOIPOCHI CTaJM HECTAaHAAPTHBIMH, 3aJAlOTCSI B KOCBEHHOM
¢dopMme, OTBET Ha BOIpOC TpeOyeT NeTallbHOTO aHajin3a 3aaayu. M 3To BcE B mepBoil yacTH 3K3aMeHa,
KOTOpas mpegycMaTpuBaeT oO0s3aTenbHbI  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;
3P 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.
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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 MOJACIH, 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 CHMBOJIBI 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.

Yuenuknayuumces: BoINONHATH 3a1aHusi B (opmare 0043aTebHOTO TOCYJapCTBEHHOTO
9K3aME€Ha, OCYIIECTBIIATh JHUATHOCTHKY IMPOOJIEMHBIX 30H U KOPPEKIMIO TOIMYIIEHHBIX
OIIMOOK, MOBBIIIATH OOLIEMATEMAaTUYECKYI0 KOMIIETEHTHOCTh CHayaia 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 Jpo0b 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 M HepaBeHcTBa». OTpadoTtka 3aaau Ne 9 KUM OI'D.(2uaca)

Yucnosoe paBeHcTBO. CBONCTBA YNCIIOBBIX PAaBEHCTB. PABEHCTBO ¢ IEPEMEHHOM.

[lonsaTne ypaBHEHMs M KOpHs ypaBHeHus. lIpencraBieHune O paBHOCHIBHOCTH YpPaBHEHMM.
Ob6nacTb onpeneneHus ypaBHeHus (006JacTh JOMYCTUMBIX 3HAUEHUI IEPEMEHHOM).

Pemenne nuHENHBIX ypaBHEHUN.

KBanpartusle ypaBHeHus. Hemnonsble kBajpaTHble ypaBHEHHsA. JIMCKPUMMHAHT KBaJIpaTHOIO
ypaBHeHus. DopMysia KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera. Teopema, oOpaTHas Teopeme
Buera. Pemienne KBaJgpaTHBIX ypaBHEHMi: HCIOJIb30BaHUE (OPMYJIBI AT HAXOXKJIEHHUS KOpPHEH.
bukBanpaTHble ypaBHEHHUs. Y PaBHEHHUsI, CBOJUMBIE K JUHEHHBIM U KBAIPATHBIM.

Pemenune mnpocredmux ApoOHO-TMHEHHBIX YypaBHeHHH. Pernenne apoOHO-palliOHATBHBIX
YpaBHEHUH.

Tpocreiiine HppauOHaNbHbIC ypaBHeHus BUaa +/ f (x) = a, \/ f(x)= \/ g(x).

n
VpaBHenus Bufa X =d .YpaBHEHHUS B IIEJIBIX YUCTIAX.

«BepositHocTh coObITHIIY OTpadoTka 3amad Ne 10 KM OI'D.(29aca)

CrayyaifHple ONBITBI  (IKCHEPUMEHTHI), DJIEMEHTApHbIC ClIydyailHble COOBITHS  (MCXOBI).
BepositHoctn  snemeHTapHbIx  coObITMA.  CoOOBITHA B CIyYallHBIX  OKCIEpUMEHTaX |
ONarompusATCTBYIOIINE 3JEMEHTapHble COOBITHA. BeposTHOCTH ciyyaliHBIX COOBITHH. OmNBITH ¢
PaBHOBO3MOXKHBIMHU ~ DJIEMEHTapHBIMH  COOBITUAMH. Kitaccuyeckue BEpOSITHOCTHBIE OMNBITHI €
UCTIOJIb30BAaHUEM MOHET, KyOUKOB.

«Dynkuum 1 rpadpukm». Otpadorka 3aga4y Ne 11 KM OI'D.(2gaca)

JlekapToBbl KOOpJIMHATHI Ha IJIOCKOCTH. POpPMHPOBAHUE NPEACTABICHUNH O METaIpeIMETHOM
MOHATUH «KOOpAMHATEDY. CriocoObl 3amaHus (QyHKIMA: aHATUTHUYECKUH, rpaduyecKuil, TaOIUIHbIN.
I'padux ¢pynxmuu. [Ipumeps! QyHKIMIA, T0TydaeMbIX B MIPOLIECCE UCCIEAOBAHUS PA3INYHBIX PEATBHBIX
NPOIIECCOB M pelIeHus 3a1a4. 3HaueHne PyHKIuN B Touke. CBOWCTBA PYHKUUI: 00JIACTh ONpEaesICHHs,
MHOXECTBO 3HAYEHMH, HYJH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEUETHOCTb,IIPOMEKYTKH
BO3pacTaHus U yObIBaHHs, HauOoJblllee M HaMMEHbIIee 3HaueHus. VccrnemoBaHue (yHKIHMH IO ee
rpaduxy.

CpoiictBa u rpaduk JdMHEHHOW (YHKIHMH. YTI0BOH Ko3(p¢uiment npsamoil. Pacnomoxenue
rpaduka JTUHEHHON (YHKIIMH B 3aBUCUMOCTH OT €€ YIJIOBOTO Kod(duimeHta u cBOOOJHOTO YjcHA.
Haxoxxnenne kKodQQHUIUEHTOB JIMHEHHONW (YHKIMH MO 3aJaHHBIM YCJIOBHUSAM: HPOXOXKICHHUE HPSIMOM
yepe3 JABE TOUYKM C 33JaHHBIMU KOOpJAMHATaMH, IMPOXOXAECHUE MNPSMON 4Yepe3 JaHHYI0 TOUYKy MU
[apaJuIeJIbHOM JaHHOU IIPSMOM.

CgoiicTBa u rpaduk KBaapatndHoi GpyHKIMU (mapadona). [loctpoenue rpaduka KBagpaTUIHON
(YHKIMHU IO TOYKaM

k
CaoiicTBa QyHKIUH y = k y== I'unepbomna.
X

«IIpakTnueckue pacuersl o gpopmyaam» Otpadorka 3anad Ne 12 KUM OI'D. (2uaca)

Breipaxenne c¢ mnepemeHHOW. 3HaueHue BblpakeHus. IloacTaHOBKa BBIpAXKEHUH BMECTO
NepEMEHHBIX.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM M ee cBoiictBa. IIpeoOpa3oBaHusl BBIpaKEeHUI,
COJIEpKAIIUX CTETIEHU C HATYPAJIHHBIM ITOKA3aTEIIEM.

OpHouseH, MHOTO4YIeH. J[efcTBUS C OAHOYJIEHaMU M MHOTOWIEHaMM (CIOXEHHE, BbIYUTAHHE,
yMHOKEHHUE ). DOpMYIIbI COKPAILIEHHOTO YMHOKEHUSI.

«Cucrembl HepaBeHcTB». OTpadoTka 3ama4 Ne 13 KM OI'D.(2uaca)

CuctemMbl HEpaBEHCTB C OJHOM IEepeMEeHHOW. PerieHne cHUCTeM HEPaBEHCTB C OJHOMU
MEPEMEHHON: JIMHEUHBIX, Kéaopamubvlx. V300pakeHre pelieHrs CUCTEMbl HEPAaBEHCTB HA UYHUCIOBOM
NpsIMOM. 3anuch pEUICHUsI CUCTEMbI HEPABEHCTB.

«ITocaenoBarenbHOCTH M porpeccum» Otpadotka 3agau Ne 14 KM OI'D..(2yaca)
UYucnoBass mocnenoBaTeNnbHOCTb. IIpuMepsl 4HMCIOBBIX MOCIENOBATENBHOCTENH. beckoHedHbIe



MOCTIEIOBATEIBHOCTH. Apu(pMETHYECKasi 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)
OCHOBHbIe MOHATUSA N YTBEPXKAEHWUS reoMeTpumn. AKCMOMa NapannesbHbIX NPsMBbIX.

CBoucTBa MNpU3HaKK napanienbHblX NpsaMbiX. BeicoTa, MeanaHa, cpesHas nnHus
TpeyrosbHnka.PaBHObeAPEHHBIN, PAaBHOCTOPOHHUIA U MPAMOYTObHbIN TPEYrOAbHUKMW.
Mpun3HakK paBeHCTBa MNOAOOMA TPeyrobHNKOB. TeopemMa O CYMMe Yr/0B TpeyroabHuKa.
Csonctea paBHObEAPEHHbIX,PAaBHOCTOPOHHMUX U MPAMOYTOJIbHbIX TPEYrONbHUKOB.
HepaBeHCTBO TpeyronbHKoB. BuabiMHOroyronbH1KOB. [apannenorpamm, ero cBomcTea u
npu3Hakn. POMb, NpAMOYronbHMK,KBagpaTumx CBOUCTBA. Tpaneuns n ee ceoncTea. CpeaHan

JINHWA Tpaneunn. |_|paBI/IJ'IbeIeMHOF0yFOJ'IbHVIKVI.

«Oxpy:xHocTh U Kpyr». OtpabdoTtka 3amau Ne 16 KM OI'D. (2yaca)

[{eHTpasibHBIN yroJ, BIUCAHHBIN YroJ, BEIMYMHA BIMCAHHOTO yria. BzauMHoe pacnosiokeHne npsmoit
U OKPYXXHOCTH, IBYX OKpyKHOocTel. KacarenpHass M cekymias K OKPYXXHOCTH; pPaBEHCTBOOTPE3KOB
KacaTelbHbIX, TPOBEIEHHBIX U3 OJHOUTOUKH. OKPYKHOCTh, BHUCAHHAS B TPEYTOJBHUK

OKpy’>KHOCTb, OIIMCaHHAas OKOJIO TpEyrojbHMKA. BrnucaHHble U  ONHMCaHHBIE OKPYXHOCTH
MPaBUJILHOTOMHOTOYTOJIbHHKA.

«Ilnomaab». Otpadotka 3agad Ne 17,18 KM OI'D. (4gaca)

[Mnomanu. dopmynbl MIOMIAAM TPEYyrojibHUKA, MapajieJorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, Gopmyna ['epona, ¢popmyna Mmiaomaau BBHITYKIOTO YETHIPEXYTOJbHUKA, (POPMYJIbI IIUHBI
OKPY>KHOCTH U TUIOLIATN KpYyTa.

Tpuronomerpuyeckue byHKIMHA yria.Jlmaa OTpe3Ka, JUTUHA JIOMaHOM,
[IEPUMETPMHOIOYTOJIbHUKA. PaccTosiHUE OT TOYKH 10 PSAMOU

«Teopernueckue acnektTbl». OTpadoTtka 3agad Ne 19 KM OI'D.(2yaca)
Teoperuueckre acreKThl, TEOPEMbI, AaKCHOMBI, OTIPeIeIeHuUs, (POPMYIIbI, IEMMBI.

KanennapHo-TemaTnyeckoe IJIAaHHPOBaHHE

No Tema 3ansaTus Koin-Bo OCHOBHBIE BUJIbI ACATEIBHOCTH YUYaIIUXCA
/1 (Ne 3amanus B8 KUM) 4acoB
1,2 Brrunciaenus u 2 BrimonHsioT apudmeTnyeckue AeicTBUs C
npeoOpazoBanus (6 3a1anue pPalMOHAIBHBIMU YUCJIAMHU, BBIYUCIISIIOT 3HAYEHUS
KIM) YUCJIOBBIX BBIPAXKEHUH, IEPEXOAAT OT OJHOU
(hopMBI 3aIMCH YKCIIa K IPYToi
3.4 HeiictBurensHbie yncna (7) | 2 N300paxaroT ynciaa TOUKaMu Ha KOOPIAUHATHON

IIPSIMOM, CPaBHUBAIOT JCHCTBUTEIIBHBIE YHUCIIA,
BBINOJIHAIOT BBIYMCICHUS U PEOOpa30BaHMs,
BBIITOJIHSKOT IPUKUIKY PE3YJIHTATA BHIYUCICHUM.

5,6 | IlpeoOpa3oBanus 2 BBIMOTHSIOT BBIYHCIIEHNS U IPE0Opa30BaHUs
anreOpandecKux BhIPAKECHHUH apu(METHYECKUX BBIPAKEHUH, IPUMEHSIOT
(8) CBOIiCTBa apu(MeTHUECKIX KBaIPATHBIX KOPHEH

JUIsl Ipeo0pa3oBaHusl BRIPAKCHHUI

7,8 YpaBHeHMsI 1 HEpaBEHCTBA 2 Pemator inHeiHbIe U KBaJpaTHbIC YPABHEHUS C




9) OJIHOI IepeMEeHHON, HEPaBEHCTBA C OJTHOM

EPEMEHHON U UX CUCTEMBI

9,10 | ®ynkiuu u rpaduxu (11) 2 CtposT 1 unTaroT rpaduK pa3IMdHbIN (yHKIIAH,
YUTAIOT rpauku HyHKIMNA, OMUCHIBAIOT C
HOMOILBIO (GYHKIMN pa3INuHbIe 3aBUCUMOCTH
MEXy BETMYMHAMHU, HHTEPIPETUPYIOT rpaduku
3aBHCHUMOCTEMN

11,12 | Yucnossie 1 OyKBEHHbIE 2 Brimonsstor npeoOpa3oBaHus aaredpandeckux

BeIpakeHus (13) BBIPOKCHHM, HAXOIAT 3HAYCHUST OYKBEHHBIX
BBIP)XEHUI, OCYIIECTBIIAA HEOOXOIUMBIE
IOJICTAHOBKHU

13,14 | IIpakTHueckue pacueTsl 1o 2 OcCyuiecTBISIOT pacyeThl o GOpMyiaM, BEIPAKAIOT
dbopmynam (12) 3aBUCUMOCTH MEXKITy BETMUYMHAMU, BEIYUCIISIOT
3HAYEHUS YHUCIIOBBIX BBIPAKCHUN
15,16 | [IpakTuko- 2 BBITTOTHSIOT BRIYUCIICHHS U TIPEOOpa30BaHU,

OpPUEHTUPOBAHHBIE 3a/1aHUS OCYULIECTBIISIIOT IPAKTUYECKUE PACUETHI, CTPOAT U

(1-5) HCCIEAYIOT MaTeMaTHICCKHUE MOJICIIH, UCTIOTB3YIOT
npruoOpeTeHHbIE 3HAHUSA U YMEHHS B IPAKTUYECKOM
JeSITebHOCTH

17,18 | 'eomeTpuyeckue Gurypsl. 2 BeInonsseT nelcTBus ¢ reOMETPUIECKUMHU
VYrasl (15) burypamu, pemaroT JIaHUMETPUYECKHE 3a7au Ha
HAXO0K/ICHUE TEOMETPUUECKUX BEIMYUH (YTIIOB)
19,20 | Okpy>kHOCTB U KpyT (16) 2 Pacnio3nator reometpudeckue GUrypsl Ha
IUIOCKOCTH, Pa3iNyaroT UX B3aUMHOE MOJIOKEHUE,
n300pakaloT reoMeTpudeckre (PUrypbl, pemaroT
IUTAHUMETPUYECKHE 3a/1a4K Ha HaX0XKIEHNE
reOMEeTPUUECKUX BEIMYHUH (JJIUH, YIIIOB)
21,22 | Ilnouaas MHOTOYTOIBHUKA | 2 Pacno3narot reomerpuyeckue GUrypsl Ha

(17) IUIOCKOCTH, PelaloT MJIaHUMEeTPpUYEeCKHEe 3a]jauu Ha
HaXO0X/I€HUE T€OMETPUYECKUX BEINYUH
(momianeit), OCyIECTBISAIOT pacueThl IO
dbopmynam

23,24 | U3MmepeHus U BBIYUCIICHUS 2 OnpenenstoT KOOPAUHATEI TOUKH IIJIOCKOCTH,

(18) IIPOBOJSIT ONEPALlUU HaJl BEKTOPAMHU, BEIYUCIISIOT
JUIMHY U KOOPJIUHATBI BEKTOPA, YTOJI MEXTY
BEKTOPAMHM, CUHYC, KOCUHYC U TaHI€HC yIJia

25,26 | TeopeTnueckue aCeKThI 2 IIpoBozAT 1OKa3aTENIbHBIEC PACCYKICHUS,

(19) OIICHUBAIOT JIOTHYECKYO TIPABUIBHOCTD
paccyXJIeHHUH, pacClO3HAIOT OIIMOOYHBIE
3aKJIIOYECHUs

27,28 | Cucremsl HepaBeHCTB (13) 2 Perarot ypaBHEHUsl, HEPABEHCTBA U UX CUCTEMBI,

29,30 | BepositHOCTh coOBITHIA (10) | 2 Haxonmst BeposSTHOCTh ClTydyallHbIX COOBITHI B
IIPOCTEUIINX pacyeTax

31,32 | [locnenoBaTeabHOCTH U 2 Pacmo3narot apudmMeTnuecKkre u reoOMeTpUIECKIE

nporpeccuu (14) IIPOTPECCUH, PEIIAIOT 3a4a4U C IPUMEHEHUEM

(hopMyJTbI OOIIETO WieHa U CyMMBbI HECKOJIBKUX
4JIEHOB IPOTPECCUU

33,34 | Pabora ¢ KM (uacts 1) 2

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 - pa3nuuHble MaTepHalbl sl IOATOTOBKHU




http://www.egetrener.ru - BUACOypPOKH
http://www.mathege.ru - OTKpBITBIN OaHK 3aJaHUIl
http://live.mephist.ru/?mid=1255348015#comments - OTKpBITHII OaHK
http://reshuege.ru/
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 meronnyeckne MaTepHaIbl.
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