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NOACHUTE/IbHAA 3ANMNCKA

Pabouas nporpamma y4yebHoro Kypca «Anrebpa v Hayana maTemaTUYECKOro aHanamsa»
6a30Boro ypoBHs ana obydatowmxca 10 —11 KnaccoB pa3paboTaHa Ha ocHose PeaepasibHOro
rocyfapcTBeHHoOro obpasoBaTenbHOro ctaHgapTa cpegHero obuwero obpasoBaHus, € y4ETOM
COBPEMEHHbIX MUPOBbLIX TPEOOBaHWNI, NPeabABASEMbIX K MaTeMaTUYeCKOMY 0b6pa3oBaHUIo, U
TPagMUMn poccmnckoro obpasosaHuA. Peanusauma nporpammbl obecrneumsBaeT oBnageHue
K/IIO4EBbIMW KOMMETEHUMAMM, COCTaBASIOWMMM OCHOBY A1 CAaMOPa3BUTUA U HEMPEPbLIBHOIO
06pa3oBaHMA, LENOCTHOCTb OOLWEeKyNbTYPHOro, JIMYHOCTHOTO M MO3HaBaTe/NIbHOrO pPa3BUTUA
JINYHOCTM ObyYaroLmXCA.

UE/IN UBYHEHUA YHEBHOTIO KYPCA

Kypc «Anrebpa u Hayasa mMaTeEMATMYECKOro aHanu3a» ABAAETCA OAHWM M3 Hambosee
3HAYMMbIX B NPOrpamme CTapllel WWKO/bl, NMOCKOJ/IbKY, C OAHOW CTOPOHbI, OH obecneymBaeT
WHCTPYMEHTaNbHYt0 6a3y ANA M3yYeHUs BCEX EeCTECTBEHHO-Hay4YHbIX KypCOB, a C ApYyroi
CTOPOHbI, GOPMMPYET JNIOFTMYECKOE W abCTPAKTHOE MbIW/EHME YYAWMUXCA Ha YPOBHE,
Heobxo4AMMOM ANA OCBOEHMUA KYpPcoB MHGOPMATUKM, 06LLECTBO3HAHNA, UCTOPUK, CTOBECHOCTH.
B pamKax [AaHHOro Kypca ydvalimeca OBNAAEBAOT YHUBEPCA/IbHbIM A3bIKOM COBPEMEHHOWM
HayKu, KoTopasa GoOpMyAMpPYyeT CBOU AOCTUKEHUA B MaTeMaTUYeCKOM popMme.

Kypc anrebpbl 1 Ha4yan MmaTeMATUYECKOTO aHaIM3a 3aK1afblBAeT OCHOBY A/1A YCMELWHOro
OBNAAEHMA 3aKOHAMU  OU3UKKM, XUMWUKM, OUONOrMM, MNOHMMAHMA OCHOBHbIX TEHAEHUMM
3KOHOMMKM N 0OLLECTBEHHOM KM3HW, NO3BOIAET OPUEHTMPOBATLCA B COBPEMEHHbIX LIUPPOBbLIX
N KOMMbIOTEPHbIX TEXHO/IOTUAX, YBEPEHHO MCMNONIb30BATb UX B NMOBCEAHEBHOM XU3HU. B TOXKeE
BpemAa oBnageHune abCcTPaKTHbIMU U IOTUYECKM CTPOFMMM MATEMATUYECKMMMU KOHCTPYKLMAMMU
pa3BMBAeT YMEHWE HAXOAWUTb 3aKOHOMEPHOCTM, OBOCHOBbLIBaTb WMCTUHHOCTb YTBEPMKAEHWUA,
ncnonb3oBaTb 0606LlLeHME M KOHKpeTM3auuto, abcTparMpoBaHue W aHanoruio, bopmupyet
KpeaTUBHOE U KPUTUYECKOE MblWNeHNE. B xoae usyyeHus anrebpbl U HAYa MATEMATUYECKOTO
aHa/M3a B CTapllel LIKONE yYalumMeca NOJy4atoT HOBbIN OMbIT PELEHMA NPUKNALHbIX 3a4ay,
CaMOCTOAITE/IbBHOTO  MOCTPOEHMA  MaTeMaTUYECKUX MOAEeNeh  peanbHbiX CUTyauuin m
WHTEPNpeTaumMm MOJYYEHHbIX pPELIeHUI, 3HAKOMATCA C MpuUMepamMn  MaTeMaTUYeCKUX
3aKOHOMEpPHOCTEN B MPUPOAE, HAayKe M B WMCKYCCTBE, C BblAAWMMMUCA MaTEeMaTUYECKMMU
OTKPbITUAMM U UX aBTOPAMM.

Kypc obnagaet 3HaunTeIbHbIM BOCNUTATE/IbHbIM MOTEHLMANIOM, KOTOPbIA peannsyeTcs
KaK yepes y4yebHbIi maTepuan, cnocobctayowmii GOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHMS,
Tak W yepe3 cneunduky yvyebHOW [eAaTeNbHOCTM, Tpebylowen CcamoCTOATENbHOCTH,
aKKypaTHOCTW, MNPOAO/KUTENbHOM  KOHLEHTPaAuMM BHMMAHMA WU OTBETCTBEHHOCTM 3a
NOJIyYeHHbI pe3ynbTarT.

B ocHoBe meToauKM 0byyeHua anrebpe M Hayasnam MaATeMaTUYECKOro aHanu3a NexuT
[eATeNbHOCTHbIN NPUHLMUN 0by4YeHus.

CTpyKkTypa Kypca «Anrebpa W Hayana MaTeMaTMYecKoro aHanmMsa» BK/KOYaeT
cnepyowme coaepskaTelbHO-MeToANYECKME NNHUKN: «Yucna M BblUMCAEHUAY, «DYHKUUKN U
rpaduKkn», «YpaBHEHMA U HepaBeHCTBa», «Hayana matemaTMyeckoro aHanmsa», « MHOXecTBa U
NOTMKa». Bce OCHOBHblE COAEP!KATE/IbHO-METOAMYECKME JIMHUM M3YYAOTCA Ha MPOTAXKEHUU
ABYX NeT obyyeHMAa B CTapllel LWKoJie, eCTeCTBEHHO AOMNOHAA APYyr Apyra M MOCTENeHHO
HacbIWAACb HOBbIMW TeMaMM W pasgenamu. [aHHbli Kypc ABNAETCA WHTErPaTUBHbLIM,
MOCKO/IbKYy 0b6beauHAeT B cebe coAeprkaHMe HECKONbKUX MaTeMaTUYECKUX AUCUMMNINH:
anrebpa, TPUroHOMeTPUS, MaTeEMaATUYECKUIN aHAIU3, TEOPUSA MHOXKECTB 1 Ap. o mepe Toro Kak
yyawmeca oBnagesatoT BCE 6osiee  WMPOKMM  MaTeMaATUMYECKMM  annapatom, Y HUX



nocneposaTenbHO GOPMUPYETCA M COBEPLUEHCTBYETCA YMEHMEe CTPOUTb MaTeMaTUYecKyto
MOZEeNb pPeasibHOM CUTyaunun, NPUMEHATb 3HaHWA, NOJyYeHHble B Kypce «Anrebpa v Havana
MaTEMATMYECKOro  aHaau3a», ANA  pPeWeHUA  CaMoCTOoATEeNbHO  CHOPMYINPOBAHHOM
MaTeMaTMYECKOM 33434, a 3aTeM MHTEPNPETUPOBATb NOTYYEHHbIN pPe3ynbTarT.

CopeprkaTenbHO-MeToAMYEeCKass  MHMA  «Yucna UM BbIMMCAEHMA»  3aBepluaeT
dbopmmMpoBaHNE HABBIKOB MCMOJ/Ib30BAHUA AEUCTBUTENbHbIX YMcen, KoTopoe 6blno HavaTo B
OCHOBHOM WKoe. B ctapwei wkone ocoboe BHMMaHUE yaenseTca GOPMUPOBAHUIO NMPOYHbIX
BbIYMC/IUTE/IbHBIX HABbIKOB, BK/OYaOWMX B cebA MCNONb30BaHWE PA3/IMYHbIX GOPM 3anucu
OENCTBUTENBHOIO YMUCNA, YMEHME PAUMOHANBbHO BbINONAHATL AEUCTBMA C HUMM, AenaTb
NPUKWAOKY, OLeHMBaTb pe3ynbtaT. Obyyatowmeca MOAYYaAOT HABbIKM  NPUBAMMKEHHbIX
BbIYMCNEHUIN, BbINOJIHEHUA AENCTBMM C 4YMCNaMK, 3anMCaHHbIMW B CTaHAApPTHON dopme,
MCNONb30BaHMA MAaTEMATUUYECKUX KOHCTAHT, OLLEHUBAHUA YNCNOBbIX BbIPAXKEHUN.

NInHnA «YpaBHEHMA U HepaBEHCTBA» peasn3yeTca Ha NPOTAKEHUU Bcero obyyeHua B
CTaplielr LWKoe, MOCKONbKY B Ka)XAOM pasgene nporpammbl NpeayCMOTPEHO pelleHune
cooTBeTCTBYOWMX 3aga4y. Obyyatowmeca OBMALEBAOT Pa3/IMYHBIMKM METOL4AMU  pPeLleHUA
UenbiX, PauMoOHanbHbIX, WPPALUMNOHANbHbIX,  MOKa3aTe/bHblX, /IOrTAapUPMUYECKUX U
TPUrOHOMETPUYECKMX YPABHEHWIM, HEepaBeHCTB W UX cucTem. [lonyyeHHble YymeHuA
NCNONb3YIOTCA NPU UCCNea0BaHUN GYHKUMIA C NOMOLLbIO NPOU3BOAHOMN, PELEHUN NPUKAALHbIX
33434 M 3a4a4 Ha HaxoXAeHWe HanmboNbWMUX M HAUMEHbLUMX 3HavyeHUN PYHKUMKU. [aHHan
coaepratenbHas MHUA BKAOYAET B ceba TakKe GopMUpPOBaHUE YMEHWUI BbINONHATL PACYETbI
no ¢opmynam, npeobpasoBaHMA  UeNblX, pPaLMOHANbHbIX,  WMPPALUMOHANBHbLIX WU
TPUrOHOMETPUYECKMX BbIPAXKEHUN, a TaKXKe BblParkKeHUN, coaepKallmMx CTeNeHn U norapnudmsi.
Bnarogapa u3yyeHWto anrebpanmyeckoro martepumana MNPOUCXOAUT [AafibHenllee pasBUTHE
aNrOPUTMMYECKOTO WM abCTPaAKTHOrO  MbIW/IEHMA  yyawmxca, GOpMUPYIOTCA  HaBbIKK
OEOYKTUBHbIX  paccyXaeHun, paboTbl € CUMBOJIbHbIMM  popmMamu, npencTaBieHUA
3aKOHOMEPHOCTEN U 3aBUCMMOCTEN B BMAE PaBEHCTB U HepaBeHcTB. Anrebpa npeanaraer
30 PEKTMBHbIE WMHCTPYMEHTbI AN PELIeHUA MNPAKTUYECKMX M eCcTeCcTBeHHO-Hay4yHbIX 3ajau,
HarnA4HO AEMOHCTPUPYET CBOM BO3MOMKHOCTM KaK 3blKa HayKW.

CoaeprkaTenbHO-MeToaMYeckas NNHUA «DYHKUMK U rpadUKM» TECHO NepensieTaeTca C
OPYTMMU  IMHUAMM  Kypca, MOCKOJIbKY B KAKOM-TO CMbIC/le 3a4aéT nocnenoBaTeNlbHOCTb
M3yyeHma MmaTepuana. MW3yyeHue CcTeneHHOM, MOKa3aTenbHOM, Jforapudmumyeckor U
TPUrOHOMETPUYECKMX OYHKLMA, MX CBOMUCTB M TpaduMKoB, MCMNONb30BaHWE QYHKUMI ana
pelweHna 3a4ay M3 Apyrux yvyebHbix NpeaMeToB M peasibHOM MKM3HU TEeCHO CBA3AHO Kak C
MaTeMaTUYECKMM aHaNM30M, TaK U C pelleHnem ypaBHEHUN U HepaBeHCTB. MNpu aTom 6onbloe
BHMMaHMe yaenaetca GOpMMPOBaAHUIO YMEHUA BblpaxKaTb GopMynamm 3aBUCMMOCTU MeEXKAY
Pa3IMYHBIMW  BE/IMMMHAMMW, UCCNeaoBaTb MONyYeHHble QYHKUMM, CTPOUTb WX TpadUKK.
MaTtepuan 3TOM COAEepKaTeNbHON NWHUM HaueneH Ha pa3BUTUE YMEHUA W  HaBbIKOB,
NMO3BONAIOLWNX BbIPaXkaTb 3aBUCMMOCTM  MEXKAY BEeNMYMHAMW B PasnyHOM  dopme:
aHanuUTU4YecKon, rpaduyeckor M cnosecHoW. Ero wmsyyeHne cnocobcTByeT pPasBUTULD
aNrOPUTMMYECKOTO  MbIWNEHUA, cnocobHocTM K 0606WeHMI0 W KOHKpeTusaumm,
MCNONb30BaHMIO aHANOTUA.

CopeprKaTenbHasa NMHUA «Havyana maTemaTUUeCKOro aHanan3a» NO3BONAET CyLLECTBEHHO
PacWMpPUTb KPYr Kak MaTeMaTUYeCKMX, TaK U NPUKAAAHbIX 3a4a4, AOCTYMNHbIX 0byyatowmmes, y
KOTOPbIX NOSBASAETCA BO3MOXHOCTb UCC/IA0BaTb U CTPOUTb rpaduKkM GyHKUMI, onpeaenatb ux
HanboblIMe U HAMMEHbLLME 3HAYEHUS, BbIYUCAATb Naowaan euryp n o6bEmbl Ten, HaxoauUTb
CKOPOCTU U YCKOpPEeHUs npoueccoB. [laHHana coAeprkaTeNbHas JIMHUA OTKPbIBAaeT HOBble
BO3MOXHOCTU MOCTPOEHUA MATEMATUYECKUX MOJAENIEN peasibHbIX CUTyaUWUi, HaxoXKAeHUs
HaWNy4LWero peleHua B NPUKAAAHbIX, B TOM YUC/e COLMANbHO-IKOHOMMUYECKUX, 3adayax.
3HAaKOMCTBO C OCHOBaMWM MaTEMATMYECKOro aHanu3a crnocobcTByeT pa3BUTUIO abCTpaKTHOrO,



$OpPManbHO-0MMYECKOrO U KPeaTUBHOFO MbilwaeHna, GOPMUPOBAHMIO YMEHWUI pacno3HaBaTb
NPOSBNEHNA 3aKOHOB MaTEMaTWKM B HayKe, TeXHUKe U ucKycctee. Obyyatowmecs ysHaloT O
BblAAOLWMXCA pe3ynbTaTax, MOJIYYEHHbIX B XOAE Pa3BUTUS MaATEMATUKM KaK HayKu, U UX
aBTOpax.

CopeprkaTeNibHO-MeToAMYecKas NMHUA « MIHOXeCTBa M 10TMKa» B OCHOBHOM MNOCBALLEHA
31eMEeHTaM TEOPUN MHOXKECTB. TeOPETMKO-MHOMKECTBEHHble NpeAcTaBNAeHUs MPOHMU3bIBAOT
BECb KypC LWKOAbHOM MaTeEMATMKM U npeanaraloT Hambosiee YHMBEpCasibHbIN  A3bIK,
06beANHAWMNA BCe pasdenbl MAaTEMATUKM M €€ NPUIOXKEHMUIA, OHU CBA3bIBAIOT pasHble
MaTemaTMyeckue AUCUUNAUHBLI B eanHoe uenoe. [1o3ToMy BaXHO [AaTb BO3MOMKHOCTb
LUKO/IbHUKY MOHUMaTb TEOPETUKO-MHOMKECTBEHHbIMA fA3blK COBPEMEHHOW MaTeMaTUKU U
MCMNO/Ib30BaTb €ro A/15 BblPaXKeHUA CBOUX MbICNEN.

B Kypce «Anrebpa v Hayana maTeMaTUYECKOro aHanM3a» MPUCYTCTBYIOT TaKXKe OCHOBbI
MaTeMaTUYECKOro MOAEeNNPOBaHMA, KOTOpble Npu3BaHbl CGOPMMPOBATL HABbIKM MOCTPOEHMUS
MoJAeNen peanbHbiX CUTyaUUii, UCCAea0BaHMA 3TUX MOAE/EeN C MOMOLLbIO annapara aarebpbl 1
MaTEMaTMUYECKOro aHa/n3a M MHTepnpeTaumm MOJYYEeHHbIX pe3y/nbTaToB. Takue 3adaHuA
BM/IETEHbl B Ka)XAblil U3 pa3genoB NporpaMmbl, MOCKONbKY BeCb MaTepuan Kypca LIMPOKO
NCNonb3yeTca AN peweHns NpUMKNaaHbIX 3aga4. Npu peweHnn peanbHbIX NPaKTUYECKMX 3a4au
yyawmeca  pasBuMBalOT  Habno4aTenbHOCTb, YMEHMe  HaxoAuTb  3aKOHOMEPHOCTH,
abcTparnpoBaTbCsi, MCNONb30BaTb aHaNorM, 0606WaTb M KOHKpeTUsnpoBaTb npobnemy.
[eatenbHocTb N0 GOPMMPOBAHUIO HABLIKOB PELUEHUS MPUKAAAHbIX 33J4a4y OpraHU3yeTcs B
npouecce M3y4eHUs Bcex TeM Kypca «Anrebpa n Havyana maTemMaTUYeCKOro aHaansa.

MECTO YHEBHOIO KYPCA B YYHEBHOM NJ1AHE

B yuebHOM nnaHe Ha M3y4yeHue Kypca anrebpbl M Havyan MmaTeMaTUYeCcKoro aHa/smM3a Ha
6a30BoM ypoBHe oTBOAMTCA 2 Yaca B Hegento B 10 Knacce n 3 yaca B Hegento B 11 Knacce,
BCero 3a ABa roga obyyeHusa — 169 yacos.

COAEPAHUE YYEBHOIO KYPCA

10 KNNACC

Yucna un ebluncneHuA

PauunoHanbHble yncna. ObbIKHOBEHHbIE U AECATUYHbIE APO6U, NPOLLEHTbI, BECKOHEYHbIE
nepuvoguyeckme apobu. ApudmeTvyeckme onepauum C  PaUMOHANIbHbIMK  YUC/IAMM,
npeobpa3oBaHMA UYMCNOBbLIX BbliparkeHui. NMpumeHeHne Apobelt U NPOLEHTOB ANs PeLleHus
NPUKNAAHbIX 33434 M3 Pa3/INYHbIX OTPACAEelr 3HAaHUM U PeaibHOM KU3HM.

JelictButenbHble yncna. PaunoHanbHble U MppaUMoHaabHble Yncna. ApudmeTtmyeckme
onepaunun ¢ AencTBUTENbHbIMU YNcnamn. NMPUBANNKEHHbIE BbIMUCIEHWUSA, NPaBUNA OKPYT/IEHUS,
NPUKUAKA W OLLEHKA pe3y/ibTaTa BbIYUC/IEHWNA.

CTeneHb C uenbim nokasatenem. CtaHgapTHaa ¢opma 3anucu AeNCcTBUTENbHOrO Yncaa.
Ucnonb3soBaHne noaxodsAuien ¢Gopmbl 3anncu  AEUCTBUTENbHbIX 4YUCeN ANA  pelleHun
NPaKTUYECKUX 33434 M NPeACTaBAeHUA AaHHbIX.

ApudmeTnyeckMin KOopeHb HaTypanbHOM cTeneHn. [JenctBna ¢ apuPpmeTUyecknmm
KOPHAMMW HaTypanbHOM CTEMNEHW.

CMHYC, KOCMHYC M TAHFeHC YMCNOBOrO aprymeHTa. ApKCUHYC, apKKOCMHYC, apKTaHreHc
4YMCNOBOrO aprymeHTa.

YpaBHeHUA U HepaBeHCTBa
ToxKAecTBa U TOXKAECTBEHHbIE NpeobpasoBaHus.



MNpeobpasoBaHMe TPUTOHOMETPUYECKUX BblpaxKeHWN. OCHOBHble TPUTOHOMETPUYECKUE
dopmynbl.

YpaBHeHMe, KOpeHb YypaBHeHUA. HepaBeHCTBO, peleHue HepaBeHcTBa. MeTon
WMHTEpPBasOB.

PeweHune Lenbix n ApobHO-PaLMOHANBbHBIX YPAaBHEHUI N HEPABEHCTB.

PelweHne nppaLMoHaibHbIX YPAaBHEHUN N HEPABEHCTB.

PelweHne TPUroHOMETPUYECKUX YPABHEHUN.

MpuMeHeHWe ypaBHEHM U HEPABEHCTB K peLleHM0 MaTeMaTUYeCKMX 33434 U 33434 13
pa3n4YHbIX 061acTe HayKN N peanbHOM KUSHM.

DYHKLUMUN U rpadPUKm

®PyHKUMA, cnocobbl 3aaHMA yHKUNK. TpadmK PyHKUMK. B3anmHO obpaTHble GyHKLMK.

ObnacTb onpeseneHma u MHOXKEeCTBO 3HaYeHU GYHKUMKN. Hynn yHKunK. MpomeKyTKM
3HAKOMNOCTOAHCTBA. YETHble U HEYETHbIE GYHKUUMN.

CteneHHas QyHKUMA C HATypasibHbIM M LeNbiM NnokasaTenem. E€ cBoncTBa u rpaduk.
CsolicTBa M rpadmK KOPHSA N-0i CTENEHM.

TpuUroHOMeTpUYeCcKasa OKPYKHOCTb, onpegeneHne TPUTOHOMETPUYECKUX YHKLMN
YMCNOBOrO apryMeHTa.

Hauana matemartuMyeckoro aHaausa

MocnenoBaTeNbHOCTM, CNOCOGbI  3afaHWA  nocnefoBaTesnibHOCTeNn.  MOHOTOHHbIE
nocnesfoBaTe/IbHOCTH.

ApudmeTnueckas UM reomeTpuyeckas nporpeccun. beckoHeyHo  ybbiBatowias
reometpuyeckas nporpeccua. Cymma 6ecKkoHeyHOo ybbiBatoLLet reoMeTprUYecKon Nporpeccum.
dopmyna CNoXKHbIX NPOLLEHTOB. Mcnosb3oBaHMe NPOrpeccuu Ana peleHus peanbHbIX 3a4ad
NPUKNAAHOro XapakTepa.

MHoecTBa U NoruKka

MHoO»ecTBO, onepaunmn Hag MHoxKecTBamun. Anarpammsl dinnepa—BeHHa. MpumeHeHne
TEOPETUKO-MHOXECTBEHHOTO annapata A/1A ONUCaHMA peasbHbIX NPOLLECCOB U ABMEHUNA, NpU
pelleHnmn 3aaa4d U3 Apyrux y4ebHbix npeameTos.

OnpepeneHune, Teopema, cnefcTeue, fOKa3aTebCTBO.

11 KNACC

Yucna u sbluncneHun

HaTtypanbHbie n uenble yncna. NMpmMsHakm 4eNNMOCTU LEeNbIX YNCEN.
CTeneHb € paLMoHanbHbIM NoKasatesiem. CBOMCTBA CTEMNEHMU.
Norapném uncna. lecatmyHble U HaTypabHble N0rapnupmbl.

YpaBHEHUA U HepaBeHCTBA

MpeobpasoBaHuWe BbIpaXKeHU, COAEPKALLUX NorapUdMbl.

MpeobpasoBaHuWe BbIpaXKeHU, COAEPKALLUX CTENEHM C PALMOHANIbHBIM NOKa3aTenem.

Mpumepbl TPUTOHOMETPUYECKNX HEPABEHCTB.

lNoKasaTesnbHble ypaBHEHWUA U HEPABEHCTBA.

Norapndmunyeckme ypaBHeHMA U HEPABEHCTBA.

CucTemMbl NMHENHbIX YpaBHEHWIN. PelweHne npuKkNagHbiX 33434 C NOMOLLbIO CUCTEMBI
JINHEHbIX YPpaBHEHWUA.

CucTemMbl M COBOKYMHOCTM PALMOHANbHbIX YPAaBHEHUI U HEPABEHCTB.



MprMmeHeHWe ypaBHEHWUI, CUCTEM M HEPABEHCTB K PELIEHUIO MaTeMaTUYeCKMX 3akay U
33434 U3 Pas3INYHbIX 061acTEN HAYKN N PeaNbHOM XKU3HM.

DYHKLUMUN U rpaPUKm

®dyHKumA.  Mepuogmyeckne  GyHKUMKU.  TIPOMENKYTKM  MOHOTOHHOCTM  GYHKUMW.
MaKcMmymbl 1 MUHUMYMbI GYHKUMU. Hanbonbwee M HammeHbluee 3HavyeHWe GYHKUMM Ha
NPOMEIKYTKe.

TpuroHomeTpuyeckne GyHKLMU, UX CBOMCTBA U rpadmKM.

MokasaTenbHaa n norapudmmyeckan GyHKLUKN, NX CBOMCTBA U rpaduKm.

Ncnonb3oBaHme rpaduKos GyHKUUI ONA peLlleHna yPpaBHEHUM U IMHEMHbIX CUCTEM.

Ncnonb3oBaHue rpadmkoB GyHKUMIA OnA uUcCcneaoBaHWSA MPOLLECCOB M 3aBUCMMOCTEMN,
KOTOPble BO3HWUKAIOT NPU peLleHMmn 33434 U3 ApYrnx y4ebHbIX NpeaMeToB U PeasibHOM KU3HM.

Hauana matemaTtnuyeckoro aHanusa

HenpepbiBHble GyHKUMK. MeToa MHTEPBANOB AN1A PELIEHNA HEPABEHCTB.

MponssogHaa GyHKUMK. FeoMeTpHUUYECKMn U GU3NYECKUI CMbICA NPOU3BOAHOIN.

MponssogHble 3neMeHTapPHbIX GYHKUUN. POpMy/bl HAXOXKAEHUA NPOU3BOLHOM CYMMbl,
NPOU3BEAEHNA N YAaCTHOTO PYHKLMMNA.

MpuMeHeHNe NPOU3BOAHON K WUCCNEAOBAaHUIO OYHKUMM Ha MOHOTOHHOCTb MU
3KCTpeMyMbl. HaxoxaeHne Hanbonblero 1 HaMMeHbLLErO 3HAYEHNA GYHKLMM HA OTPE3KE.

MpuMeHeHNe NPOU3BOAHOWN ANA HAXOXKAEHWUA HaUNYYLIEro PeleHuA B NPUKNALHbLIX
3afavax, 4NnA onpeaeneHnsa CKopocTu NpoLecca, 3343aHHOr0 GopMyaIoN UK rpadrKom.

MepBoobpasHan. Tabanua nepBoobpPasHbIX.

NHTerpan, ero reomeTpuyeckuii U ¢uU3MYeCcKUit CMbICA. BblumMcneHune wHTerpana no
dopmyne HotoToHa—/leinbHMUa.

NNAHUPYEMDIE PE3Y/IbTATbI

OcBoeHue yuebHoro npegmerta «MatematuKa» A0MXHO obecneynsaTtb AOCTUMKEHME Ha
ypoBHe cpeaHero obuwero o6pasoBaHUA CAeayloWMX JIMYHOCTHBLIX, MeTanpeaMeTHbIX |
npeaMeTHbIX 06pa3oBaTe/IbHbIX Pe3y/bTaToB:

NMNYHOCTHbLIE PE3Y/IbTATDI

JIn4yHOCTHbIE pe3ynbTaTbl OCBOEHMA Nporpammbl y4ebHoro npegmeta «MaTemaTuKa»
XapaKTepu3yoTca:

[pakaaHCKOe BOCMUTAHME:

COOPMMPOBAHHOCTbIO FPaXKAAHCKOM No3vumMm  oby4yaroweroca Kak aKTUMBHOTO U
OTBETCTBEHHOrO Y/JieHa poccuickoro obuwiecTsa, npeacTaBAeHNEM O MaTEMATUYECKMX OCHOBaX
GYHKUMOHMPOBAHMA PA3INYHbIX CTPYKTYP, ABAEHWI, Mpoueayp rpaxaaHckoro obuiecTtsa
(BbIBOpPBI, ONpOCbl M Mp.), YMEHMEM B3aUMOLEWCTBOBATb C COLMANbHBbIMU WMHCTUTYTaMU B
COOTBETCTBMMU C UX PYHKLUMAMM M HA3HAYEHUEM.

MNaTpuoTnyeckoe BocnUTaHUe:

chOPMUPOBAHHOCTbIO  POCCUMCKOM  FParkAaHCKOM  WAEHTUYHOCTM, YBaXEHMA K
NPOW/IOMY M  HACTOALWEMY POCCUMACKOM MATEMATUKM, LEHHOCTHbIM OTHOLUEHUEM
OOCTUMEHUSIM  POCCUMACKMX MATEMATUKOB M POCCUIACKOMA MaTemMaTUYeCcKoM LWKOAbI, K
MCNONb30BaHMIO 3TUX AOCTUXKEHWUI B APYTrMX HAYKaX, TEXHONOrMAX, chepax IKOHOMUKM.

JyXO0BHO-HPaBCTBEHHOIO BOCNUTAHUA:




OCO3HaHMEeM [AYXOBHbIX LEHHOCTEA POCCUMACKOro Hapoaa; CcPopmMMpOBaHHOCTLIO
HPaBCTBEHHOIO CO3HAHWUA, STUYECKOro NOBEeAEHUA, CBA3AHHOIO C NPAKTUYECKUM NPUMEHEHNEM
OOCTUXEHUIN HAYKU N OeATEeNbHOCTbIO YY4EHOro; OCO3HAHMEM JIMYHOTO BK/aZa B MOCTPOEHMe
yctonumsoro byayuuero.

DcTeTnyeckoe BocnmTaHue:

3CTETUYECKMM  OTHOLUEHMEM K  MMPY, BKAOYAs  3CTETUKY  MaTeMaTUUYECKMUX
3aKOHOMepHOCTel, OObEeKTOB, 3aday, pPeLleHUn, PacCyKAEeHUN; BOCMPUUMUYMBOCTBIO K
MaTeMaTMUYECKMM acneKTam pas/IMyHbIX BUAOB UCKYCCTBaA.

Pusmyeckoe BoCNmUTaHMeE:

chOPMUPOBAHHOCTLIO YMEHUS MPUMEHATb MaTemaTUYeCcKMe 3HaHWA B MHTepecax
340poBOro n 6esonacHoro obpasa XU3HW, OTBETCTBEHHOIO OTHOLUEHMA K CBOEMY 340P0BblO
(3mopoBoe nuTaHWe, cbanaHCMPOBAHHbIN PEXKUM 3aHATUI U OTAbIXa, perynspHas dusnyeckas
aKTUBHOCTb); GM3MUYECKOTO COBEPLLUEHCTBOBAHMA, NPU 3aHATMAX CNOPTUBHO-0340POBUTE/IbHOM
AeATeNbHOCTbIO.

TpynoBoe BOCNUTAHMUE:

rOTOBHOCTbIO K TPYAYy, OCO3HAHWEM LEeHHOCTU TPyAontobua; MHTePecoOM K PasIMYyHbIM
cdepam nNpodeccMoHaNbHON AeATENBbHOCTM, CBA3AHHbIM C MAaTEMATUKOMN U €€ NPUNOKEHUAMM,
YMEHMEM COBeplaTb OCO3HaHHbIM Bblbop Oyaywen npodeccum U peanns3oBbiBaTb
COOCTBEHHbIE KM3HEHHblE MAaHbl; TFOTOBHOCTbIO W CMNOCOBHOCTbIDO K MaTemaTU4yecKomy
06pa3oBaHUI0 U camo0obpa3oBaHMIO HA MPOTAXKEHUM BCEWN YKU3HM; TOTOBHOCTbIO K aKTUBHOMY
Y4YacTUIO B pPeLLEHMN NPAKTUYECKNX 33434 MaTEMATUUYECKOM HanpaBAeHHOCTH.

DKo/0rn4YecKkoe BOCNUTaHUE:

chOPMUPOBAHHOCTbIO 3KO/IOTMYECKOM KYy/bTypbl, MOHUMAHMEM BAMAHUA COLMANbHO-
3KOHOMMYECKUX MPOLECCOB HA COCTOAHWME MPUPOAHOM M COUMANbHOM cpenabl, OCO3HAHUEM
rnobanbHOro xapakTepa 3KONOrMYeckux npobnem; oOpueHTauMelr Ha NpUMEHeHue
MaTeMaTUYECKMX 3HAaHUIN ANA peweHns 3a4a4 B 061acT OKpy:Katowen cpeapl, N1aHUPOBaAHUA
NOCTYNKOB M OLLEHKM MX BO3MOKHbIX MOCAEACTBUN ANA OKPYKAIOLWEN cpeabl.

LleHHOCTM Hay4YHOro No3HaHuA:

chOPMUPOBAHHOCTbIO MMPOBO33PEHUA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO
Pa3BUTMA HaYKK 1 OOLLLEECTBEHHOM NPAKTUKKN, MOHUMAHMEM MaTEMATUYECKOM HayKM KakK cdepbl
Yye/I0BEYECKOM AEeATE/IbHOCTU, 3TAMNOB € PasBUTMA U 3HAYMMOCTU AN1A Pa3BUTUA LUMBUIN3ALINK;
OBNafeHMEM A3bIKOM MaTEMaTUKN U MaTEMaTUYECKOM KyNbTYypOM KaK CpeacTBOM MO3HAHUSA
MMpPa; TOTOBHOCTbIO OCYLIECTB/IATb TMPOEKTHYIO WU  WUCCAEA0BaTE/IbCKYID AeATe/IbHOCTb
WHAMBUAYANBHO U B rpynne.

METANPEOMETHbDIE PE3Y/IbTATbI

MeTanpeameTHble  pe3y/nbTaTbl  OCBOEHWS  Nporpammbl  y4yebHOro  npegmeTa
«MaTemaTMKa» XapaKTepusyloTcA OBNaAEHMEM YHUBEPCA/ZbHbIMU  MO3HABAMENbHbIMU
delicmsusmu, yHUBEPCAAbHLIMU KOMMYHUKAMUBHbLIMU  0elicmeuaMuU, YHUBepPCasnbHbIMU
peaynamusHbiMmu Oelicmeusmu.

1) YHusepcanbHbie no3HasamenbHble Oelicmeus, obecneyusarom GopMUpPosaHUE
6a308bIX KOZHUMUBHbLIX  npoyeccos obyvarowuxca (oceoeHue Memodo8 MO3HAHUA
OKpy®carowe2o Mupa; rpumMeHeHUe 02UYeCKUx, uccredosamesnbCKux onepayuli, ymeHul
pabomame ¢ uHgopmayueli).

ba3oBble NOrMYeckne AencTBms:

. BbIAB/IATD M XapaKTepu30BaTb CYyLWECTBEHHbIE MNPU3HAKM MATEMATUYECKMUX
06bEKTOB, MOHATUIA, OTHOLIEHUIA MEXAY NOHATUAMU; POPMYINPOBATb ONpeaeneHMA NOHATUN;




YyCTaHaB/NMBaATb CYLLECTBEHHbIM NPU3HAK KnaccuduKaumm, OCHOBaHUA ANa 0606uWeHus u
CPpaBHEHMA, KpUTEPUM NPOBOANMOrO aHaAN3a;

o BOCMPUHUMATD, dopmynmpoBsaTb n npeobpas3oBbiBaTh CYKAEeHUA:
yTBEpAUTEIbHbIE N OTPULATESIbHbIE, EAUHUYHbIE, YacTHble U 0OLLMNE; YCNIOBHbIE;
. BbIAB/IATL MaTeMaTUYeCKMEe 3aKOHOMEPHOCTU, B3aMMOCBA3M M NPOTMBOPEYUUNA B

daKTax, [AHHbLIX, HAabNOAEHUAX U YTBEPXKAEHWUAX; NpeasiaraTb KpUTepun AN BblABNEHUA
3aKOHOMEPHOCTEN M NPOTUBOPEYUNIA;

. AenaTb BbIBOAblI C WCNONAb30BaHMEM 33aKOHOB JIOTMKM, LOeAYKTUBHbIX W
WHAYKTUBHbIX YMO3aKNtOYEHUN, YMO3AKAOUYEHNIN MO aHANOTUu;
. NPOBOAMTb CAMOCTOATE/IbHO [0KA3aTeNbCTBA MATEMATUYECKUX YTBEPKAEHWUM

(NMpAMble M OT nNPOTMBHOrO), BbICTPaMBaTb apPryMeHTauumto, NpPUMBOAUTbL NPUMEPbI U
KOHTPNpUMepPbl; 060CHOBbIBaTb COBCTBEHHbIE CYXKAEHUA U BbIBOAbI;

. BbIbBMpPaThb cNocob pelleHns y4ebHoM 3a4a4m (CpaBHMBATb HECKO/IbKO BapMaHTOB
peweHusa, BblbMpaTb Hambonee noaxoAAWMA C YYETOM CAMOCTOATE/IbHO BblAENEHHbIX
Kputepues).

ba3oBble MccneoBaTeIbCKME AENCTBUA:

. MCNonb30BaTb BOMPOCbI KaK MCCNenoBaTeNbCKUMA  MHCTPYMEHT MO3HaHuS;
dopmynmpoBaTb BONpochl, GUKCUpYIOLLME NPOTUBOPEYnNE, Npobaemy, yCTaHaBANMBATb MCKOMOE
N gaHHoe, GopMMUPOBaTb FMNOTE3Yy, apryMeHTUPOBATb CBOKO NMO3ULMIO, MHEHUE;

. NpPoOBOAUTb CAMOCTOATENbHO CNNAHUPOBAHHbIM 3KCMEPUMEHT, UccnegoBaHMe No
YCTAHOBNEHUIO 0COBeHHOCTEeM MaTeMaTUYeCKOoro Ob6beKTa, ABNEHWUA, NPOLLecca, BbIABAEHUIO
3aBMCMMOCTEN MeXay 06bEeKTaMuU, ABNEHUAMM, NPOLLECCaMU;

. camocTonaTesnibHO ¢opmynnpoBaTb 0606LWEHMA M BbIBOAbI MO pe3y/ibTaTam
npoBeAéHHOro HabnaeHua, WccNefoBaHUA, OUEHMBATb AOCTOBEPHOCTb  MOAYYEHHbIX
pe3ynbTaToB, BbIBOAOB M 0606LEHNIA;

. NPOrHO3MpoBaTb BO3MOXHOE pa3BUTME Mpouecca, a TaKkKe BblABUraTb
npeanonoXKeHUA 0 ero Pa3BUTUM B HOBbIX YC/IOBUSAX.

Pabota c nHdbopmaumei:

. BbIABAATL AedUUUTbI MHPOPMALMKM, AaHHbIX, HEOBXOAUMbIX ANA OTBeTa Ha
BOMPOC 1 ANA PeLUEeHNn 3a4a4u;
. BbI6MpPaTb MHGOPMALMIO M3 WMCTOYHWMKOB Pa3NIMYHbLIX TMNOB, aHAAU3MPOBATb,

CUCTEMATU3NPOBATL W UHTEPNPEeTMpPoBaTb MHPOPMALMIO pPas3/INdYHbIX BMAOB U dopm
npeacTaBieHns;

. CTPYKTYpPUpPOBaTb WMHPOPMaUMIO, NPeacTaBasaTb €€ B pasinyHbix  dopmax,
WUNNOCTPUPOBATL rPadUyecKuy;

. OLEHMBATb HAAEKHOCTb MHPOPMALMM NO CAMOCTOATENIbHO CHOPMYTMPOBAHHBIM
KpUTepusam.

2) YHusepcanbHoble KOMMYHUKAGMueHble delicmesus, obecre4yusarom
CchopMupPOBAHHOCMb COUUATBbHBIX HABLIKOB 06YYAIO UJUXCHA.

ObuweHue:

. BOCNPUHUMATb U POPMY/IMPOBaThL CYXKAEHUA B COOTBETCTBMM C YC/NIOBUAMM WM

uenAmm obuweHusa; ACHO, TOYHO, FPAMOTHO BbIpa)aTb CBOK TOYKY 3PEHUA B YCTHbIX W
MUCbMEHHbIX TEKCTax, AaBaTb MNOACHEHWA MO XOA4y peleHWA 33a4adyn, KOMMEHTMPOBaTb
NOJIyYEHHbI pe3ynbTaT;

. B Xo4e obcy)KaeHus 3agaBaTb BOMPOChbI MO CywecTBy O6OCyXO3aemMon Tembl,
npobiembl, pelaemoit 3a4auW, BbICKA3blBATb WAEW, HALENEHHble Ha MNOUCK pPEeLIeHUs;
COMOCTaB/ATb CBOM CYXKAEHUS C CYXXAEHUAMM APYrUX YYaCTHMKOB Amaniora, obHapy»KumBaTb
pasanume M CXoACTBO NO3MUMIA; B KOpPeKTHoM dopme dopmynmpoBaTb PasHOrnacusa, CBOM
BO3paXKeHUs;



. npeacTaBnATb pe3ynbTaTbl PeELeHUA 33434M, SKCNepuMMeHTa, MUCCnenoBaHMs,
NPOEeKTa; CaMOCTOATE/IbHO BblIbMpPaTb popMaT BbICTYMN/IEHMA C YY4ETOM 33434 NPe3eHTauuun u
0COBEHHOCTEN ayanuTopUN.

CoTpyAHMYECTBO:

. NMOHMMATb W UCMO/b30BaTb MNPEUMyLLECTBA KOMAaHAHOW W WHAMBUAYANbHOM
paboTbl npu peweHUn yyebHbIX 3a4a4vy; NPUHMMATbL Le/b COBMECTHON AeATeNbHOCTH,
NAaHMPOBATb OPraHM3aLM0 COBMECTHOM PaboTbl, pacnpeaenatb BuAbl paboT, AoroBapmBaThbCs,
obcyxaaTb npouecc 1 pesysbTaT paboTbl; 0606WaTb MHEHUSA HECKONIbKUX Ntoael;

o y4acTBoBaTb B rpynnoBbiXx ¢opmax paboTbl (0bcyaeHusas, obMeH MHeHUN,
«MO3roBble LWTYPMbI» W WHbIE); BbINOJHATL CBOK YacTb pPaboTbl U KOOPAMHMPOBATL CBOM
AEVUCTBMA C APYTMMWM 4Y/leHaMM KOMaHAbl; OLEHMBATb KayecTBO CBOEro BKnaga B ob6wmi
NPOAYKT No KpuTepusam, cGopmMyanMpoBaHHbIM y4aCTHMKaMM B3aUMOAENCTBUA.

3) YHusepcanbHble  pe2ynamueHble Oelicmeus, obecneyusarom GopMuUposaHuUe
CMbIC/108bIX YCMAHOBOK U YU3HEHHbIX HABLIKOB AUYHOCMU.

CamoopraHusauma:

COCTaBNATb MNAH, aAropuUTM pelleHMa 3aga4yun, BblbMpaTb cnocob peleHua ¢ y4éTom
MMEIOLLIMXCA PEecypcoB M COBCTBEHHbIX BO3MOMKHOCTEN, apryMeHTUMPOBaTb U KOPPEKTMPOBATL
BapMaHTbl PELIEHNI C Y4ETOM HOBON MHPOPMAL UK.

CaMOKOHTPO/b:

. BNafeTb HaBblKaMM MO3HaBaTe/IbHON pedNeKCUM KaK 0CO3HAHUA CoBepLUaeMbixX
OENCTBUIA U MbICNIUTENIbHBIX MPOLLECCOB, UX Pe3y/bTaToB; BaAeTb cnocobamu camonpoBeEPKH,
CaMOKOHTPO/IA NpoLecca U pe3ynbTaTa pelleHmna maTemMaTUYeckon 3a4a4m;

. npeaBuaeTb TPYAHOCTM, KOTOPble MOMyT BO3HWKHYTb NPU PelieHuMM 3a[auu,
BHOCUTb KOPPEKTUBbI B AeATENbHOCTb Ha OCHOBE HOBbIX 0OCTOATENbLCTB, AAHHbIX, HAWAEHHbIX
OLMOOK, BbIABNEHHbIX TPYAHOCTEN;

. OLEeHMBATb COOTBETCTBME pe3y/bTaTa LEeAM U YCNOBUAM, OOBACHATb MPUYUHDI
OOCTUMKEHUA WAN HEAOCTUXKEHMA pPe3yNbTaToB AeATeNbHOCTM, HaxoAuTb OWWOKy, AaBaTb
OLLeHKY NPUOBPETEHHOMY ONbITY.

NPEOMETHbDIE PE3Y/IbTATbI

OcBoeHue yuebHoro Kypca «Anrebpa u Hadasa MaTeEMaTUYECKOro aHaan3a» Ha YpOBHe
cpeaHero obuiero obpasoBaHMa A0MKHO obecrneymBaTb AOCTUMNKEHME CeAYHOLWMX NPeaMETHbIX
0b6pa3oBaTe/IbHbIX PE3Yy/IbTATOB:

10 KNNACC

Yucna u sbluncneHun

OnepupoBaTb NOHATUAMMU: PaLMOHANIbHOE U AENCTBUTE/IbHOE YNCN0, OObIKHOBEHHas U
AecATMYHas Apobb, NPOLEHTbI.

BbinonHATb apudmeTnyeckne onepauum C PaLUOHaIbHBIMKU U AEUACTBUTE/IbHbIMU
yncnamm.

BbiNno/MHATL NPUBAUIKEHHDBIE BbIYMCNEHMA, WUCNOJMb3YA MNpPaBuaa OKPYIIeHWUA, Aenatb
NPUKUAKY M OLEHKY pe3y/bTaTa BblMUC/IEHNIA.

OnepunpoBaTb NOHATUAMMU: CTENEHb C Le/IbIM NOKa3aTesiem; cTaHgapTHaa ¢opma 3anmcu
AEeNCTBUTENIbHOTO YMCNa, KOPEHb HATypasibHOW CTENEHU; MUCNO/b30BaTb noaxoasalyto dopmy
3anucK AeNCTBUTENbHbBIX YUCEN ANA PELLEHNS NPAKTUYECKMX 33434 M NPeAcTaBAeHUA AaHHbIX.

OnepupoBaTb MNOHATUAMWU: CUHYC, KOCMHYC W TAHFeHC MNPOU3BOALHOIO YrAa;
MCNO/1Ib30BaTb 3aNMCb NPOU3BO/IbLHOIO Yr/a Yepe3 obpaTHble TPUrOHOMETPUYECKNE PYHKLMN.



YpaBHEHUA U HepaBeHCTBA

OnepupoBaTb  MOHATUAMM:  TOXAECTBO, YPaBHEHWE, HEepPaBEeHCTBO;,  LEeNoe,
paLMOHaNbHOE, MPPALLMOHaNbHOE YPaBHEHME, HEPABEHCTBO; TPUIOHOMETPUYECKOE YPaBHEHWE;

BbinoNHATL  Npeobpa3soBaHUA  TPUFOHOMETPUYECKMX  BblpaXKeHU U pewaTb
TPUrOHOMETPUYECKME YPaBHEHUA.

BbINONHATL Npeobpa3oBaHUA LEebIX, PaLUOHaNAbHbIX M UPPALLMOHAJbHBIX BbIPaXKEHUN U
peLlaTb OCHOBHbIE TUMbI LEe/blX, PaLUUOHaAbHbIX U UPPALNOHAbHbIX YPAaBHEHUI U HEPABEHCTB.

MpPUMeHATbL YypaBHEHMA N HEPABEHCTBA A5 PELIeHMA MaTeMaTUYECKUX 3a4a4 U 3aJa4 13
pa3nYHbIX 061acTen HayKN N peanbHOM KUSHM.

MogaenvpoBaTb peasibHble CUTyauMW Ha A3blke anrebpbl, COCTABAATb BblPaXKEHUS,
YPaBHEHUA, HepaBeHCTBA MO YCAOBUIO 334ayM, WUCCNenoBaTb MOCTPOEHHblE MOZENAN C
MCcno/sib3oBaHMEM annapaTa anrebpbl.

DYHKLUMUN U rpadPUKm

OnepupoBaTb  NOHATUAMM:  PYHKUMA, cnocobbl 3agaHua  PyHKUMKM, 06NacTb
onpeaeneHns U MHOMXKECTBO 3HAYeHW OyHKUMK, TpaduK GYyHKUMKW, B3aMMHO ObOpaTHble
bYHKUNK.

OnepupoBaTb MNOHATUAMMU: YETHOCTb M HEYETHOCTb YHKUMKW, Hyan GyHKUMK,
NPOMEKYTKM 3HAKONOCTOAHCTBA.

Ncnonb3oBatb rpadukm GYHKUMIA ANs pelleHnsa ypaBHEHNA.

Ctpontb U 4ynTaTb rPAadUKN AUHENHOW PYHKUMWN, KBAAPATUYHON OYHKLUM, CTENEHHOM
bYHKLMM € uenbim NoKasaTenem.

Ncnonb3oBaTb rpadmkn GyHKLMA ONA nccneaoBaHMA NPOLLECCOB U 3aBUCMMOCTEN NpU
peweHnn 3adad M3 Apyrux y4ebHbiXx NnpeameToB U peanbHOM KU3HW; BbiparkaTb popmynamu
33aBMCMMOCTU MEXAY BeIMYMHAMMU.

Hauana matemaTUyecKoro aHaausa

OnepupoBaTb MNOHATUAMMU: MOC/NEA0BATENbHOCTb, apUPMeTUYECKas U reomeTpmyeckan
nporpeccumn.

OnepupoBaTb MNOHATUAMK: OGeckoHeyHO Yy6biBaloWLAA reomeTpuyeckasa nporpeccus,
cymma 6eckoHeuHo ybbiBaloLLel reoMeTPUYECKOM NPorpeccum.

3apaBatb Nocnen0BaTe/IbHOCTM Pa3NYHbIMK cnocobamm.

Mcnonb3oBaTb CBOMCTBA MOCAEA0BaTE/IbHOCTEN M MPOrpeccuin ANA pelleHns peanbHbIX
3a/a4 NPUKNAAHOrO XapakTepa.

MHoXecTBa U 1I0rUKa

OnepupoBaTb NOHATUAMMU: MHOXKECTBO, ONepaLum HaZ4 MHOXKECTBAMMU.

Mcnonb3oBaTb TEOPETUKO-MHOMKECTBEHHbIM annapat A/a  OnucaHuMA  peasibHbIX
NPOLLECCOB U AB/IEHUM, NPU PELLIEeHNM 33434 U3 APYTrUX y4ebHbIX NpeaMeTOoB.

OnepupoBaTb NOHATUAMMU: ONpeaesieHne, Teopema, cneacTene, 40Ka3aTeNbCTBO.

11 KNACC

Yucna u BbluMCAEHUA

OnepupoBaTb MNOHATUAMM: HATypasbHOE, LEN0E YUCAO; MCNONb30BATb MPU3HAKM
AENMMOCTM LEeNbIX YNCEN, PA3/IOKEHNE YNCNA HA NPOCTbIE MHOMXKUTENN ANS PELLEHUA 334aM.

OnepupoBaTb NOHATUEM: CTENEHb C PALMOHA/IbHBIM MOKa3aTenem.

OnepunpoBaTb NOHATUAMMU: NOrapPUPM YNCNA, AECATUYHDBIE U HATypabHble Iorapudmbl.



YpaBHEHUA U HepaBeHCTBa

MpuMeHATb CBOWCTBA CTeneHW Ana npeobpasoBaHUs BbIpaXKEHU; onepupoBaTb
MOHATUAMM: MOKa3aTe/ibHOE ypaBHEHME W HEepPaBEHCTBO; peLlaTb OCHOBHble TUMbI
NMoKasaTe/ibHbIX YPaBHEHWUIN N HEPABEHCTB.

BbInoNHATL Npeobpa3soBaHUA BbIPAXKEHUW, coaep)Kalux norapudmol; onepuposaTb
NOHATUAMM: NOrapudmuyeckoe ypaBHEHME W HEpPaABEHCTBO; pelwaTb OCHOBHble TUMbI
norapudmmyecKnx ypaBHEHU M HEPABEHCTB.

HaxoauTb pelweHnsa NnpocTenwmnx TPUroHOMeTPUYECKUX HEPABEHCTB.

OnepnpoBaTb NOHATUAMM: CUCTEMA JIMHEMHDIX YPABHEHUIN N €€ pelleHne; UCMO/Ib30BaTb
CUCTEMY SIMHENHDbIX YPAaBHEHWUI ANA peLeHNsa NPAKTUYECKUX 3a43aY.

HaxoauTb pelweHna NnpocTenwnx CUCTEM M COBOKYMHOCTEN PaLMOHa/bHbIX YPaBHEHWUI U
HEepaBEHCTB.

MopgenupoBaTb peasibHble CUTyauuM Ha A3blke anrebpbl, COCTABAATb BblPAXKEHWUS,
YPaBHEHWA, HEPABEHCTBA M CUCTEMbI NO YC/IOBUIO 3a4a4M, UCCAea0BaTb NOCTPOEHHbIE MOAENN
C MCNONb30BaAHMEM annapaTa anrebpoi.

DYHKUMU U rpadPuKun

OnepuvpoBaTb MNOHATUAMM: nNepuoamnyeckaa OYHKUMA, MPOMENKYTKM MOHOTOHHOCTU
GYHKUMN, TOUYKM IKCTpeMyMa PyHKUMM, Hanbonbllee U HauMeHbllee 3Ha4YeHUA QYHKUMK Ha
NPOMEKYTKE; MCNONb30BaTb UX ANA UCCnenoBaHNA GyHKUUM, 3a4aHHON rpadrKoM.

OnepupoBaTb  NOHATMAMM:  TpadUKM  MOKA3aTenbHOW,  norapudmuyeckon u
TPUrOHOMETPUYECKUX PYHKLUMI; M306paxKaTb UX HAa KOOPAMHATHOM NAOCKOCTU M UCNOAb30BaTb
ONA peleHna ypaBHEHUI U HEPABEHCTB.

M306pakaTb HA KOOPAMHATHOM MJOCKOCTU TPAadUKN  JIMHEWMHBIX YPABHEHUN U
MCNONb30BaTb UX ANA PELIEHUA CUCTEMbI IMHENHBIX YPaBHEHWUA.

Ncnonb3osaTb rpadmkm dyHKUMMA oA McCnefoBaHUA NPOLECCOB M 3aBUCMMOCTEN U3
APYTUX y4ebHbIX ANCUMMNNH.

Hauyana matematuyeckoro aHanusa

OnepupoBaTb  MOHATUAMW:  HenpepbiBHAA  YHKUMSA; Npou3BogHana  QyHKUUWK;
NCNoNb30BaTb rEOMETPUYECKUI U GU3NYECKMIA CMbICT NPOM3BOAHON ANA pelleHna 3a4au.

HaxoauTb npou3BOAHbIE 3/1eMEHTAPHbIX GYHKUMWIA, BbIMUCNATb NPOU3BOAHbIE CYMMbI,
Npoun3BeAeHNsA, YaCTHOTO PYHKL M.

Mcnonb3oBaTb MNPOM3BOAHYHD ANA uccnefoBaHWsa YHKUMM HA MOHOTOHHOCTb M
3KCTPEMYMbI, NPUMEHSATb Pe3yNbTaTbl UCCAEA0BAHMA K MOCTPOEHUIO rpaduKoB.

Ncnonb3oBaTb NPOU3BOAHYIO AN HAXOXKAEHUA HaUyyLIero peweHns B NPUKNaaHbIX, B
TOM YMCNE COLMANbHO-IKOHOMMUYECKMX, 3a4a4aX.

OnepupoBaTb NOHATUAMMU: NepBOObpPasHas M MHTErpan; NOHMMaTb FrEOMETPUYECKUIA U
bM3MYECKUNIA CMBICN MHTErpana.

HaxoauTb nepBoobpasHbie 31eMeHTapPHbIX QYHKLUMIA; BbIYMCAATL MHTErpan no ¢opmyne
HbloToHa—/1eibHuLa.

PewaTtb npuknagHble 33434M, B TOM YUC/E COLMANBHO-3KOHOMUYECKOTO U GU3NYECKOTO
XapakKTepa, CpeAcTBAaMM MaTeMaTUYECKOrO aHam3a.



TemaTunuecKkoe nnaHMpoBaHue

10 knacc
Konunuecrso yacos
Ne HaumeHoBaHMue pa3genos u "3’ E dneKTpoHHble (undposble)
n/n Tem Nporpammbl E ;_'} o6pasoBartenbHble pecypcbl
o BE EE
MHOecTBa pauMOHANbHbIX U
AENCTBUTENbHbIX Yncen. 1 Bubnnoteka LOK
PaumoHanbHble ypaBHEHUA U 14 https://m.edsoo.ru/1568aba3
HepaBeHCTBa
®yHKUMM 1 rpadmKmn. CTeneHb 6 Bubnunoteka LIOK
C Le/1bIM NoKasaTenem https://m.edsoo.ru/1568aba3
ApndmeTnyecKknin KopeHob n—
o; cfeneHM. l/Ippau,mF))Haanble 1 bubnuorexa LIOK
18 https://m.edsoo.ru/1568aba3
YPaBHEHUA N HEPaABEHCTBA
dopmynbl TPUFOHOMETPUM.
Tpmpro:omefpmqecme i 1 bubnuorexa LIOK
22 https://m.edsoo.ru/1568aba3
YpaBHeHuUA
MocnepoBaTenbHOCTU U 5 Bubnunoteka LIOK
nporpeccun https://m.edsoo.ru/1568aba3
MoBTOpeHune, obobuieHue, c 1 Bubnnoteka LUOK
CUCTEeMaTU3aLMUA 3HAHWUI https://m.edsoo.ru/1568aba3
OBLLEEE KOJTMYECTBO YACOB NO 4 0
MPOrPAMME 70
11 KNACC
Konunuecrso yacos
Ne
0/ HanmeHoBaHue pa3aenos 1 % :'5: dneKTpoHHble (undposble)
0 Tem nporpammbl E § o6pasoBartenbHble pecypcbl
O 1 S 3
2 £8 £
2 28 £38
CreneHb € paLMoHaNbHbIM
nokasatenem. [NoKkasaTenbHaA 12 1 Bubnunoteka LIOK
dYHKUMA. MoKasaTeNbHble https://m.edsoo.ru/f11c4afd
YPaBHEHMA N HEPABEHCTBA
Norapunéomunyeckasa GyHKLMA.
ﬂora:zwimmqecmed)y ) 12 bubauorexa LIOK
https://m.edsoo.ru/fl1c4afd
YPaBHEHMA N HEPABEHCTBA
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TpuroHomeTpuyeckmne
3 OYHKUNM U NX TpadUKN. 9 Bubnnoteka LOK
TpuroHomeTpUuyeckune https://m.edsoo.ru/fl1cdafd
HepaBeHCTBa
NMpownssogHasn. NMpumeHeHue Bubnunoteka LIOK
4 . 24
NpPoOu3BOAHOM https://m.edsoo.ru/fl1cdafd
5 UHTerpan n ero npmmeHeHuns 9 bubnuotexa LIOK
P P https://m.edsoo.ru/fl1cdafd
Bbubnnoteka LLOK
6 Cucre aBHEHUM 12
VICTEMB! ypasrErH https://m.edsoo.ru/fl1c4afd
7 HaTypanbHbie 1 uenbie Yymcna 6 bubnuorexa LIOK
vp 4 https://m.edsoo.ru/f11c4afd
MNoBTopeHune, o6obuieHne, Bbubnnoteka LLOK
8 . 15
CUCTEMATU3aUMA 3HAHWU https://m.edsoo.ru/fl11c4afd
OBLLEE KOJTMYECTBO YACOB NO 99

MPOrPAMME
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