. Pabouas nporpamma no yuebHomy npeamety «MaTemaTuka» (yrnybnEHHbIN ypOBEHbD).

MosicHUTeNbHan 3anucka.

Mporpamma no matemaTuke yriyb6nEHHOro YpoBHS A1A 0byvatolmMxca Ha ypoBHe cpeiHero obuiero
06pasoBaHuA paspaboTaHa Ha ocHoBe PesepasibHOro rocy4apCTBEHHOrO 06pa3oBaTeNbHOIO CTaHAAPTA
cpeaHero obuiero obpasosaHua (aanee - ProcC COO), ¢ y4ETOM COBPEMEHHbIX MUPOBbIX TPEbOBaHU,
npeabaBAseMbIX K MaTeMaTUYeCKoMy 06pa3oBaHMIO, U TPAANLMIA PpOCCUIACKOro obpa3oBaHuA. Peannsaumns
nporpammbl No maTemaTuKe obecneynBaeT oBAaLEHME KIOYEBBIMU KOMNETEHUMAMM, COCTABAAOWMMM
OCHOBY 4151 CAMOPA3BUTUA N HEMPEPbIBHOrO 06pa30BaHMA, LLENIOCTHOCTb 06LLEKYAbTYPHOTO, IMYHOCTHOIO U
No3HaBaTe/IbHOro Pa3BUTUA IMYHOCTM 0ByYatoLWmMXCA.

B nporpamme no matemaTuKe yUTeHbl UAEN 1 NONOXKEHUA «KoHLEeNUMN pa3BUTUA MaTeMaTMUYECKOTO
obpaszoBaHus B Poccuiickoit deaepaumm». B COOTBETCTBUM C Ha3BAaHUEM KOHLENLMM MaTemaTUyeckoe
obpasoBaHMe A0/MKHO, B YaCTHOCTK, peLlaTb 3aga4y obecneyeHnna HeobxoaMMOro cTpaHe YMcna
obyuatoLmxca, maTemaTMyeckas NoAroToBKa KOTOPbIX 40CTaTOUYHA A/1A NPOA0/IKEHNA 06Pa30BaHMSA Mo
pa3IMYHbIM HaNpaBieHMAM, BK/IOYan NpenoaaBaHMe MaTeMATUKN, MaTeEMATUYECKUE UCCea0BaHus, paboTy
B chepe MHOOPMALMOHHBIX TEXHOMOMNIA U APYTUX, a TaKKe obecneyeHns Ana Kaxaoro obyyatowerocs
BO3MOXHOCTU AOCTUXKEHUA MaTeEMATUUYECKON NOATOTOBKM

B COOTBETCTBUM C HEOOXOAMMbIM eMy YPOBHEM. IMEHHO Ha pelleHuMe 3TUX 3a[a4 HaueneHa nporpamma no
MaTemMaTuKe yrnybn1EéHHOro ypoBHs.

B anoxy undposon TpaHchopmaumm Bcex chep YenoBeyeckon AeaTelbHOCTM HEBO3MOXKHO CTaTb
06pa3oBaHHbIM COBPEMEHHbIM Ye/10BEKOM He3 XopoLleit maTeMaTUYeCKoM NOAroTOBKKU. 3TO 06yCnoBAeHO
TeM, YTO B HaLLUM AHWN PACTET YUCNO CNELMANbHOCTEN, CBA3AHHbIX C HENOCPEACTBEHHbLIM MPUMEHEHMEM
MaTeMaTHKN: U B chepe SKOHOMMKK, U B BU3HECE, U B TEXHONOTUYECKUX 061aCTAX, U AayKe B 'YMaHUTAPHbIX
coepax. Takum 0bpasom, Kpyr obydatowmxcsa, 414 KOTOPbIX MaTeEMaTUKa CTAHOBUTCA 3HAYUMMbIM NPEAMETOM,
dyHAameHTOM 06pa30BaHMA, CYLLECTBEHHO pacluMpaeTca. B Hero BxogAaT He TONbKO obyyatolmecs,
NAaHUpPYoLME 3aHMMATbCA TBOPYECKOWN U UCCe0BaTeIbCKoM paboToi B 06/1aCTM MaTeEMATUKY,
MHPOPMATUKM, PUNKKM, SKOHOMMKM U B APYrMX 06/1acTsaX, HO U Te, KOMY MaTeMaThKa Hy»KHa 4Ns
NCNoab30BaHMA B Npodeccusx, He CBA3aHHbIX HEMOCPEACTBEHHO C HEN.

MpuKNagHas 3HAYMMOCTb MaTEMATUKN 0BycnoBAEHA TEM, YTO €€ NpeamMeToM ABNAITCA PyHAAMEHTaNbHbIE
CTPYKTYPbI HALLEro M1pa: NPoCTPaHCTBEHHble GOPMbI U KOIMYECTBEHHbIE OTHOLWEHUA, YHKLUMOHAbHble
3aBMCMMOCTU U KaTeropmm HeonpeaenEHHOCTU, OT MPOCTENLLMX, YCBAMBAEMbIX B HENOCPEACTBEHHOM OMbITE,
00 [OCTaTOYHO C/IOXKHbIX, HEOBXOAMMBbIX 1A PAa3BUTUA HAYYHbIX U TEXHONOTMYECKUX Uaei. 6e3 KOHKPETHbIX
MaTeMaTMUYECKUX 3HaHWUI 3aTpyAHEHO NOHMMaAHWE NPUHLIMMNOB YCTPOMUCTBA U MCNONb30BaHMA COBPEMEHHOM
TEXHWKU, BOCMPUATUE U MHTEpNpeTauusa pasHoobpasHol coumanbHOW, SKOHOMUUYECKOM, MOIUTUYECKON
nHbopmauunmn, manosadpdeKkTnBHa NoBcegHEeBHasA NPAKTMUYECKan AeATeNbHOCTb. Bo MHOrux chepax
npodeccnoHanbHON AeATENbHOCTU TPEBYOTCA YMEHMA BbINOHATL PacY€Tbl, COCTaBAATb aATOPUTMbI,
NPUMeHATb GopMyibl, NPOBOANTb FEOMETPUYECKME N3MEPEHMA U NOCTPOEHMA, UNTaTb, 06pabaTbiBaTh,
MHTEPNPETUPOBATb M NPeACTaBAATbL MHGOPMaUULo B BUAE Tabauu, Anarpamm u rpaduKoBs, MOHUMATb
BEPOATHOCTHbIM XapaKTep Cy4anHbIX COObITUNA.

O4HOBPEMEHHO C paclunpeHuem chep NPUMeEHEHMA MaTeMaTUKKU B COBpeMeHHOM 0bLecTBe BCE bonee
BaXXHbIM CTAHOBUTCA MaTeMaTUYECKMIA CTUIb MbILLIEHWUSA, NPOSABAAIOLWMIACA B ONPeaenEHHbIX YMCTBEHHbIX
HaBblKax. B npouecce n3yyeHUa matemaTMKKM B apceHan NpUEMoB 1 MeTOA0B MblLU/IEHMA Ye/0BeKa
€CTeCTBEHHbIM 06pa3oM BKAOYAOTCA MHAYKLMA U AedyKuma, ob6obLieHre n KoHKpeTnsaumsa, aHanms u
CMHTE3, KnaccuduKauma u cuctemaTmnsanms, abcTparnpoBaHme 1 aHanorma. O6beKTbl MaTeEMATUYECKUX
YMO3aK/t0YEeHN, NPaBu/a UX KOHCTPYMPOBAHMA PAaCKPbIBAtOT MEeXaHM3M IOTMYECKMX NOCTPOEHU,
CcnocobCTBYIOT BbipaboTKke ymeHus G¢opmynmpoBaTb, 060OCHOBbIBATb M A0OKa3blBATb CYXKAEHMA, TEM CaMblM
GOpMUPYIOT NOTUYECKUI CTUNb MblLLIEHMA. BeayLwan poab NpUHaaNeXKUT mateMaTnke B OpMUPOBaAHUK
a/ITOPUTMNYECKOM KOMMOHEHTbI MbILW/IEHMA Y BOCMUTAHUM YMEHWUIN AEeNCTBOBATb NO 3aZ4aHHbIM a/IFOPUTMaM,
COBEpPLUEHCTBOBATb N3BECTHbIE M KOHCTPYMPOBATbL HOBbIE. B npoLecce pelleHns 3a4ay — OCHOBbI A5
OopraHuM3aunmn yyebHoM AeAaTeNbHOCTU Ha YPOKax MaTeMATUMKN — Pa3BUBAKOTCA TBOPYECKasA M NPUKIagHas
CTOPOHbI MblLUNEHMUS.

ObyuyeHMe maTemaTUKe AAET BO3SMOXKHOCTb pPa3BMBaTh Y 06YyYatOLLMXCA TOUHYIO, PaLMOHANbHYIO U
MHMOPMATUBHYIO pedb, ymeHne oTbunpaTb Hanbonee noaxoasilme A3bIKOBble, CUMBOJIMYECKUE, Tpaduyeckme
CcpeacTBa AN1A BbiPaXKeHUs CYyXKAEHMI M HAarnAaAHOro Ux NpeAcTaBAeHns.

HeobxoaMMbiM KOMMOHEHTOM 06LLEN KYNbTYyPbl B COBPEMEHHOM TO/IKOBaHUM ABAAETCA 06L1ee 3HAKOMCTBO C
MeToJaMW NO3HaHUA AeNCTBUTENbHOCTU, NPeACTaB/eHUe 0 NpeaMeTe U METOZle MaTeMATUKM, ero OTANYMAX
OT METO/10B eCTECTBEHHbIX Y T'YMaHUTaPHbIX HayK, 06 0COBEHHOCTAX MPUMEHEHNA MaTeMaTUKK



ONA pelleHna HayYHbIX U NPUKAagHbIX 3a4a4. Takum ob6pasom, matemaTnyeckoe obpasoBaHMe BHOCUT CBOM
BKNag, B GopmmnpoBaHmne 06LLEN KYyNbTypbl Ye/IOBEKA.

N3yyeHne maTeMaTUKM CNOCOBCTBYET 3CTETMYECKOMY BOCMMUTAHMIO Ye/10BEKA, MOHMMAHWUIO KPacoTbl 1
U3ALWLECTBA MaTEMATUYECKUX PACCYKAEHUI, BOCMPUATUIO FEOMETPUYECKUX GOPM, YCBOEHUIO MAEN
CUMMETPUU.

MpuopuTeTHbIMUK Lenammn obydeHns matematmke B 10—11 Knaccax Ha yrnyb1EHHOM ypOBHE NPOAO/IMKAOT
0OCTaBaTbCA:

dbopmMmUpoBaHME LLEHTPA/IbHBIX MaTEMATUYECKUX MOHATUI (YMCNO, BEIMYMHA, FeOMeTpUYecKas Gpurypa,
nepemeHHas, BePOATHOCTb, GYHKLMA, NPOU3BOAHAA, MHTErpan), obecneynsatowmx NpeemcTBEHHOCTb U
nepcnekTMBHOCTb MaTeMaTUYECKOro o6pa3oBaHMNs 0bydarowmxcs;

nogseaeHne obyyatowmxca Ha 4OCTYMHOM A5 HAX YPOBHE K OCO3HAHMIO B3aMMOCBA3N MAaTEMATUKM U
OKpYKatoLWEero MMpa, NOHMMaHUIO MaTEMATUKM KaK YacTu obLLel KynbTypbl YENOBEYECTBA;

pa3BUTUE UHTENNIEKTYA/IbHbIX M TBOPYECKMUX CNOCOBHOCTEN 06yYatoLmxcs, No3HABaTEIbHOM aKTUBHOCTH,
nccnenoBaTeNbCKUX YMEHUM, KPUTUUYHOCTU MbILINEHWNA, MHTEPECA K U3YUYEHUIO MATEMATUKMK;
dbopmupoBaHme GyHKUMOHANbHOM MaTeEMATUYECKON FPAaMOTHOCTU: YMEHMA PAacno3HaBaTb MaTemaTUyecKume
acCreKTbl B peasibHbIX YXM3HEHHbIX CUTYaLLMAX

W NPU U3YYEHUN APYIMX y4ebHbIX NpeaMeToB, MPOABAEHUA 3aBUCUMOCTEN M 3aKOHOMEPHOCTEN,
bopmMyIMpoBaTb MX Ha A3blKe MAaTEMATMKKN U CO34aBaTb MaTeMaTUYECKME MOAE/N, MPUMEHATL OCBOEHHbIN
MaTeMaTMYEeCKNn annapaT gAsa pelleHnA NPaKTUKO-OPUEHTUPOBAHHDIX 33434, UHTEPNPEeTUPOBaTb U
OLLeHMBATb NONYYEHHbIE pe3ynbTaTbl.

OCHOBHbIMW IMHUAMM COAEP}KaHMA Kypca maTemaTuKkn B 10—11 Knaccax yrny6a1EHHOro YpoBHSA ABAAIOTCA:
«Yucna v BblumcneHua», «Anrebpa» («Anrebpanyeckue BbipaxkeHUa», «YpaBHEHUS N HEPABEHCTBAY),
«Hauyana matemaTtnyeckoro aHanmsa», «Ffeometpusa» («feomeTpuyeckne purypbl U X CBOMCTBAY,
«M3mepeHne reoMeTpUUECKMX BEIMUYNHY), «BepOoATHOCTb U CTaTUCTUKa». [laHHble IMHMM pa3BUBalOTCA
napassieNbHoO, Kaxkaas B COOTBETCTBMM C COOCTBEHHOM IOTUKOM, OIHAKO HE HE3aBUCUMO OZHa OT ApPYroun, a B
TECHOM KOHTAKTE M B3aMMOAENCTBMU. Kpome 3Toro, Mx o6beaMHAET NOTMYEcKan COCTaBAAIOLLaA,
TPAAMLMOHHO NPUCYLLAA MAaTEMATMKE M MPOHM3bIBAIOLLLAA BCE MAaTEMATUUYECKME KYPCbl N COAepKaTebHble
NnHun. CoopmynnposaHHoe Bo PITOC COO TpeboBaHME KYMEHWUE ONEPUPOBATL NOHATUAMMU: OoNpeaeeHmne,
aKcMoma, Teopema, CneacTeue, CBOMCTBO, NPU3HAK, AOKA3aTENbCTBO, PaBHOCU/IbHbIE GOPMYANUPOBKM, YMEHME
dopmynmpoBaTb 06paTHOE N NPOTUBOMOJIOKHOE YTBEPHKAEHNE, NPUBOAUTL NMPUMEPBI U KOHTPIPUMEPDI,
NCNo/1Ib30BaTb METOA MaTEMATUYECKON MHAYKLMU, NPOBOANTL AOKA3aTEIbHbIE PACCYKAEHUA NPU peLleHUN
3aa4, OLLeHNBaTb JIOTMYECKYIO MPaBUIbHOCTb PACCYKAEHMN» OTHOCUTCA KO BCEM Kypcam, a GopmMnpoBaHme
JIOTMYECKUX YMEHWUI pacnpeaensaeTca No BCem rogam obyyeHnn Ha ypoBHe cpeaHero obuero obpasoBaHus.
B cooTBetcTBMM ¢ PITOC COO maTeMaTuKa ABaseTcs 06a3aTe/IbHbIM NPeaMeTOM Ha 4aHHOM YPOBHe
06pa3oBaHuA. HacTosLel NporpaMmoit No MaTemaTuKe NpeaycMaTpuBaeTca n3ydyeHune yuebHoro npegmera
«MaTemaTrKa» B paMKax TPEX yuebHbIX KypcoB: «Anrebpa n Hayana MaTeMaTUYECKOro aHann3ay,
«eomeTpusa», «BepoaTHOCTb M CTaTUCTUKa». PopmMMpPOBaHME NOTUHECKMUX YMEHWNI OCYLLECTBASAETCA Ha
NPOTAXEHUN BCcex NeT 0bydYeHMA HA ypoBHe cpeaHero obuero 06pasoBaHma, a 31EMEHTbI TOTUKM
BK/IIOYAIOTCA B COAEPKAHNE BCEX HA3BaHHbIX BbILlEe KYPCOB.

ObLee YNCNO YACOB, PEKOMEHAOBAHHbIX A8 U3yYeHMA maTeMaTuku -544 yaca: B 10 knacce - 272 yaca (8
yacoB B Hegento), B 11 kKnacce - 272 yaca (8 yacos B Heaento).

MnaHupyemble pe3ynbTaTbl OCBOEHWA NPOrpammbl MO MaTeMaTUKe Ha YPOBHe cpeaHero obuiero
obpasoBaHus.

B pe3ynbTaTte U3y4yeHUA MaTEMATUKM Ha YPOBHe cpesHero obuiero obpasosaHua y obyyatoueroca byayt
cbopMmpoBaHbI CaesytoLme MMYHOCTHbIE pe3ynbTaTbl:

1) rpakaaHCKoro BOCNUTaHMSA:

chOPMMPOBAHHOCTb rPaxKaaHCKOM No3nLMKN 0BbyYatoLLLeroca Kak akTMBHOIO M OTBETCTBEHHOTO YaeHa
poccuiickoro obuiecTsa, NpeacTaBaeHMe 0 MaTeMaTUYECKMX OCHOBaX GYHKLMOHNPOBAHMA PAa3INYHbIX
CTPYKTYP, ABNEHUI, NpoLEeayp rpakAaHCcKoro obuiectsa (BbIbopbl, ONPOCHI M Apyroe), ymeHue
B3aMMOAEeNCTBOBATb C COLMANbHBIMU UHCTUTYTAaMM B COOTBETCTBUM C UX GYHKLMAMMU U Ha3HaUYeHUeM;

2) NaTpPMOTUYECKOTO BOCMUTAHMA:

chOPMMPOBAHHOCTb POCCUMNCKOM rParKAAHCKON MAEHTUUYHOCTM, YBAXKEHUA K MPOLLIOMY U HAaCTOALLEMY
POCCUINCKOM MaTeEMATUKM, LLEHHOCTHOE OTHOLLEHME

K OOCTUXKEHUAM POCCUACKMX MAaTEMATUKOB U POCCUIMCKOM MATEMATUYECKON LKOAbI, UCMONb30BaHME 3TUX
OOCTUIKEHUI B APYIUX HayKaX, TEXHONOTUAX, Chepax SKOHOMUKM;

3) yXOBHO-HPABCTBEHHOIO BOCMMUTAHUA:



0CO3HaHMWe AYXOBHbIX LLEHHOCTEN POCCUIMCKOro Hapoaa, CGOPMMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHWA,
3TUYECKOro NoBeAEeHWs, CBA3AHHOIO C NPAKTUYECKUM NPUMEHEHUEM AOCTUKEHUN HAYKU U AeATENbHOCTbIO
YY4EHOro, 0CO3HaHMe IMYHOro BKNaAa B MOCTPOEHME YCTOMYMBOrO byayLiero;

4) 3cTeTUYECKOro BOCMNUTaHUA:

3CTeTMYECKOE OTHOLIEHME K MUPY, BKJIIOYASA 3CTETUKY MaTeMaTUYeCKMX 3aKOHOMePHOCTel, 06beKTOB, 3a4a4,
peLeHuni, paccyKAeHN, BOCMPUMMUYMBOCTb K MaTEMATUUYECKMM acrieKTaM Pas/INyHbIX BUAOB MCKYCCTBa;
5) ¢M3MyecKkoro BocnuTaHUA:

chOPMMPOBAHHOCTb YMEHMSA NPUMEHATb MaTEMATUYECKME 3HAHWUA B MHTEpecax 340p0oBoro U 6esonacHoro
06pasa XK13HKU, OTBETCTBEHHOE OTHOLLIEHWE K CBOEMY 30PO0BbIO (340p0BOE NUTaHWE, cbaNaHCUPOBAHHbIN
PEXUM 3aHATUI U OTAbIXA, perynspHan GusmMyecKas akTMBHOCTb), PU3NYECKOoe COBEPLLUEHCTBOBaAHWE NpU
3aHATMAX CNOPTUBHO-0340POBUTE/IbHOM AEATE/IbHOCTbIO;

6) TPyA0BOrO BOCNUTAHMUA:

FOTOBHOCTb K TPYZAy, OCO3HAHWE LLEHHOCTU TPYAON06MA, MHTEpeC K pasnnMyHbiM chepam npodeccrmoHabHOM
0eATeNbHOCTU, CBA3AHHBIM C MAaTEMATUKOMN N €€ NPUNOKEHUAMM, YMEHME COBEPLLATL OCO3HAHHbIN BbIOGOP
6yaywein npodpeccun n peannsoBbiBaTb COOCTBEHHbIE }KM3HEHHbIE NAaHbl, TOTOBHOCTb M CMOCOOHOCTb K
MaTemMaTMyeckomy 06pas3oBaHUIO M CAMO0DPa30OBAHMIO HA NPOTAKEHUN BCEM KMU3HM, FOTOBHOCTb K
AaKTMBHOMY Y4acCTUIO B PeLeHMM NPaKTUYECKMX 33434 MaTEMATUYECKOM HANPaBAEHHOCTH;

7) 9KONOrMYECKOro BOCNUTAHMUA:

cHOPMMPOBAHHOCTb IKOSIOFMHECKOM KYNbTYPbl, TOHUMaHUE BAUAHUA COLMANbHO-3KOHOMMUYECKUX NPOLECCOB
Ha COCTOAHWE NPUPOAHON M CoLMaNbHOM cpeabl, 0CO3HAHME rNob6aNbHOrO XapaKkTepa 3KOIOrMYECKMX
npobsiem, OpMeHTaUMA Ha NPUMEHEHME MATEMATUYECKUX 3HAHUI ONA peLleHns 33434 B 06nactm
OKpYrKatoLwwen cpeapl, NNaHUPOBaHUE NOCTYNKOB U OLLEHKM UX BO3MOXKHbIX MOCNEACTBUIA AN OKPYKatoLLe
cpenpl;

8) LLeHHOCTN HaY4YHOro MO3HaHUA:

chOPMMPOBAHHOCTb MMPOBO33PEHNSA, COOTBETCTBYIOLLLETO COBPEMEHHOMY YPOBHIO Pa3BUTMA HAYKKN U
06LecTBEHHOM NPAKTUKK, MOHUMAHME MAaTEMATUYECKOM HayKM Kak cepbl YeN0BEYECKOM AeATENIbHOCTH,
3TanoB eé PasBUTMA M 3HAYMMOCTU 411 PA3BUTUA UMBUIM3ALLUN, OBAAAEHME A3bIKOM MAaTEMATUKN U
MaTeMaTMYeCKOM KyIbTYPOI KaK CPeACcTBOM NO3HAHUSA MUPa, TOTOBHOCTb OCYLLLECTB/IATL NMPOEKTHYIO U
nccnenoBaTeNbCKyo AeATeNbHOCTb MHAMBUAYAIBHO U B rpynne.

B pe3synbTate M3y4eHUss MaTeEMATUKM Ha YPOBHE cpeaHero obuiero obpasosaHus y obydatowerocsa byayt
chopMMpoOBaHbl NO3HaBaTe/bHbIE YHUBEPCA/IbHbIE yYebHble AEUCTBUA, KOMMYHUKATUBHbIE YHUBEPCAbHbIE
y4ebHble AeNCTBUA, PEryNATUBHbIE YHUBEPCAbHble yyebHble AelACTBUA, COBMECTHAN 4eATe/IbHOCTD.

Y obyyatowerocsa 6yayT cbopMmmnpoBaHbl cneaytowme 6a3oBble NOrMYecKne AeNCTBUA KaK YacTb
NO3HaBaTe/IbHbIX YHUBEPCANbHbIX YYEOHbIX AEeNCTBUN:

BbIABNATL M XapaKTepPMU30BaTb CyLLLECTBEHHbIE NPU3HAKN MATEMATUYECKUX OOBEKTOB, MOHATUI, OTHOLWEHUM
MeXAay NOHATUAMM, GOPMYANMPOBATL ONpeaeneHnsA NOHATUIA, YCTAaHaBAMBATb CYLLLECTBEHHbIV NPU3HaK
KnaccuduKaLmMm, OCHOBaHMA 418 0606LWEHNS U CPaBHEHMUA, KPUTEPUM NPOBOANMOrO aHaIM3a;
BOCMPUHUMATbL, OPMYyANMPOBATL M NPe0bpPa3oBbIBaTb CYKAEHUA: YyTBEPAMUTENbHbIE U OTPULLATE/IbHbIE,
€AVNHUYHbIE, YaCTHble U 0OLME, YCOBHbIE;

BbIABNATb MAaTEMATUYECKME 3aKOHOMEPHOCTM, B3aMMOCBA3U M NPOTUBOPEUMA B paKTax, AaHHbIX,
HabNOAEHUAX N YTBEPKAEHUAX, NPeANaraTb KPUTEPUUN ANA BbiABAEHMA 3aKOHOMEPHOCTEN 1 NPOTUBOPEYUA;
[enatb BbIBOAbI C UCNO/Ib30BAHMEM 3aKOHOB JIOTUKU, AeAYKTUBHbIX U MHAYKTUBHbIX YMO3aKIHOUEeHWUN,
YMO3aK/ItoMeHUI NO aHaNornK;

NPOBOAMTb CAMOCTOATE/IbHO A0Ka3aTe/IbCTBa MAaTEMATUYECKUX YTBEPKAEHWI (NPAMbIE U OT MPOTUBHOTO),
BbICTPaMBaTb aprymeHTaLMIo, MPUBOAUTb NPUMEPBI U KOHTPNPUMEpPbI, 060CHOBbLIBaTb COHBCTBEHHbIE
CYXXOEHUA 1 BbIBOAI;

BbIOMpaTb CNOCob peleHnn yyebHoW 3a43a4m (CpaBHMBATL HECKOJIbKO BAapUAHTOB peLLeHus, BbIOMpPaTb
Hanbosiee NOAXOAALLMIA C Y4ETOM CAaMOCTOATE/IbHO BbIAENEHHBIX KpUTEPHEB).

Y obyyatowerocsa 6yayT cdopmmnpoBaHbl cneaytowme 6a3oBble UCCaef0BaTe/IbCKME AENCTBUA KaK YacTb
NO3HaBaTe/IbHbIX YHUBEPCANbHbIX YYEOHbIX AEeNCTBUIA:

MCNO/1Ib30BaTb BOMPOCHI KaK UCC/Ief0BaTENbCKUA MHCTPYMEHT NO3HaHMA, GOPMYIMPOBaTb BOMPOCHI,
dUKcupylowue npoTuBopeymne, Nnpobaemy, yCTaHaBIMBATb MCKOMOE M flaHHOe, OPMMPOBATbL FMMNoTE3Y,
aprymMeHTMPOBATb CBOKO MNO3ULMIO, MHEHUE;

NPOBOAMUTb CAMOCTOSATE/IbHO CMAAHUPOBAHHbIN SKCNEPUMEHT, UCCeA0BaHMe MO YCTaHOBNEHUIO
0COBEHHOCTel MaTeMATUYECKOro 0ObEKTA, ABIEHUA, MPOLECCA, BbIABIEHUIO 3aBUCUMOCTEN MeXay
06BbeKTaMM, ABIEHUAMM, NPOL,ECCaMU;



camocTosTe/IbHO GopMyIMPoBaTb 0606LLEHNS U BbIBOAbI NO pe3y/ibTaTam NpoBeaéHHOro HabaoaeHus,
nccnefoBaHuUs, oLueHMBaTb AOCTOBEPHOCTb NOJIyYEHHbIX PE3Yy1bTAaTOB, BbIBOAOB U 0606LLeHUIA;
NPOrHo3upoBaTh BO3MOXKHOE Pa3BUTME NPOLLECCa, a TaKXKe BblJBUraTb NPeAnoN0KeHNs 0 ero pasBuTun B
HOBbIX YC/IOBUSX.

Y obyuyatouieroca 6yayt cbopmnpoBaHbl chegyolme ymeHua paboTtatb ¢ MHPoOpmaLMen Kak 4acTb
NMO3HaBaTe/IbHbIX YHUBEPCA/bHbIX y4eOHbIX AEACTBUIA:

BbIABNATL AePUUNTLI UHGOPMALUUM, AAHHbIX, HEOOXOAMMBIX 415 OTBETA HA BOMPOC U ANS PELUeHUA 3a4a4u;
BblI6MPaTb MHGOPMALMIO U3 UCTOYHMKOB Pa3/IMYHbIX TUMOB, aHA/IM3NPOBATb, CUCTEMATM3INPOBATL U
WHTEepPNpPeTUpPoBaTb MHGOPMALMIO Pa3/INYHbIX BUAOB M GOPM NpeacTaBAeHUs;

CTPYKTYPUPOBaTb MHPOPMALLMIO, NPEACTABAATL €€ B Pa3/IMYHbIX GOpMax, UINHOCTPUPOBATL rpaduyecku;
OLLeHMBATb HAAEXHOCTb MHPOPMALMM MO CAMOCTOATENBbHO CHOPMYINMPOBAHHBIM KPUTEPUAM.

Y obyuatowerocs 6yayT cpopmmnpoBaHbl cnegyowme ymeHma obLeHMs Kak 4YacTb KOMMYHMKaTUBHbIX
YHUBEpPCAbHbIX YY4eOHbIX AeNCTBUIA:

BOCMPMHUMATb U GOPMYIMPOBATL CYXKAEHUSA B COOTBETCTBUM C YCIOBUAMM U LENAMM OBLLEHUSA, ACHO, TOYHO,
rPamoTHO BblpayKaTb CBOIO TOUKY 3PEHUS B YCTHbIX M MUCbMEHHbIX TEKCTaX, AaBaTb NOSICHEHMA MO XoA4y
peleHns 3a4a4n, KOMMEHTUPOBATb NONYYEHHbIN pe3ybTar;

B Xo4e obcyKaeHUs 3a4aBaTb BOMPOCHI MO CYLLECTBY 06CyKaaemMol TeMbl, Npobaembl, pelaeMon 3a4au4u,
BbICKa3bIBaTb MAEWN, HaLleNIEHHbIE Ha MOUCK PELLEHWNSA, CONOCTAB/ATb CBOU CYXKAEHUA C CYKAEHUSMU APYrUX
YYaCTHMKOB Aunanora, obHapyKMBaTb pasiMune U cxoACcTBO NO3ULUIA, B KOPPEKTHOM popme dopmynnpoBaTb
pa3Horiacus, CBOM BO3parKeHuUs;

npeacTaBAATb PE3Y/bTaTbl PELEHNA 3a[a4M, SIKCNEPUMEHTA, UCCNEA0BAHUSA, NPOEKTA, CAMOCTOATE/IbHO
BblI6MPaTb GOPMaT BbICTYMNIEHUA C YYETOM 33434 NPe3eHTaLnn U ocobeHHOCTeN ayauTopum.

Y obyuyatouieroca 6yayT cdopmMmmnpoBaHbl CaeayoWwme YMeHMA CaMOOPraHM3aLMmM KaK YacTb PEryasaTUBHbIX
YHUMBEPCaNbHbIX y4ebHbIX AENCTBUI:

COCTaBAATb NJ1aH, aIFOPUTM PELIEHUA 3a4a4M, BbiIbMpaTb CNOCOH peLleHns ¢ y4ETOM UMEIOLLMXCA PEeCYypPCoB U
COBCTBEHHbIX BO3MOKHOCTEN, apryMEHTUPOBATb M KOPPEKTMPOBATb BaPMaHTbI PeLleHnit ¢ y4ETOM HOBOMA
nHbopmauuu.

Y obyuyatouieroca 6yayT cdopmMmmnpoBaHbl caeayolme YMeHUA CAMOKOHTPO/IS KaK YacTb PEryasTUBHbIX
YHUBEpPCANbHbIX Y4eOHbIX 4eNCTBUIA:

BNafeTb HaBblkaMK MNO3HaBaTe/IbHOM pedIEKCMM KaK OCO3HAHUA COBEPLUAEMbIX AENCTBUIA U MbICIUTE/IbHbIX
NpoLeccoB, X pesynbTaToB, BAaAeTb cnocobamm camonpoBepKM, CAMOKOHTPOAS NpoLecca U pesyabTaTa
peleHns maTemaTUYeCcKoM 3a4auu;

npeasuaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPU PELIEHUN 33434M1, BHOCUTb KOPPEKTUBLI B
OeATeNbHOCTb Ha OCHOBE HOBbIX 0O6CTOATENbCTB, AaHHbIX, HalAEHHbIX OLWMOOK, BbIABNEHHbIX TPYAHOCTEN;
OLLEHMBATb COOTBETCTBUE pe3y/ibTaTa Lesiv U YCA0BUAM, 06BACHATb MPUYMHbI OCTUKEHUA NN
HEeOCTUMKEHMA PE3Y/IbTATOB AEeATENbHOCTU, HAaX0AUTb OLWMOKY, AaBaTb OLEHKY NPUOBPETEHHOMY ONbITY.

Y obyuatouwerocs 6yayT copmmnpoBaHbl cneayowme YyMeHUa COBMECTHON AeATENbHOCTHU:

NMOHMMAaTb WU UCNOJIb30BaTb NPEUMYLLLECTBA KOMAHAHOW U UHANBMAYANbHOM paboTbl NpU pelleHnm yyebHbIx
33434, NPUHUMATb LLe/Ib COBMECTHOM AeATeIbHOCTU, NNaHNMPOBaTbh OpraHM3aLUmnio COBMECTHOM paboTsl,
pacnpeaensaTb BUAbI paboT, 4oroBapuBaThcsa, 06Cy»KAaTb NpoLecc U pesynbTaT paboTbl, 0606WaTh MHEHUA
HECKO/IbKUX Nt0AEN;

y4acTBOBaTb B rpynnoBbix Gopmax paboTbl (06CyRaeHNA, 0BMEH MHEHUIA, K MO3rOBbIe LUTYPMbI» U UHbIE),
BbINO/IHATbL CBOIO YacTb pPaboTbl M KOOPAMHUPOBATL CBOU AEUCTBUA C APYIMMU YleHaMM KOMaHAbI, OLLeHNBATb
KaQuyecTBO CBOEro BK/aZa B 06LWMi NpOAYKT NO KpuTepmam, ChGopMyaMpPoBaHHbIM Y4aCTHUKaMM
B3aMMOAENCTBUS.

MpepmeTHble pe3ynbTaTbl OCBOEHUA paboyei NporpaMmbl MO MaTeMaTMKe NpeacTaB/ieHbl Mo rogam
0byyeHUns B paMKax OTAEe/IbHbIX KYPCOB B COOTBETCTBYIOLMX pasgenax HacTosLwweln MNporpammel.

Pabouan nporpamma y4yebHoro Kypca «Anrebpa 1 Hayana MaTeMaTUYeCKoro aHaamnsa.

MosicHUTeNbHanA 3anuckKa.

Kypc «Anrebpa 1 Hayana maTemaTMYeCcKoro aHa/iM3a» ABASETCA OAHUM U3 Hanbonee 3HaYNMMbIX B NPOrpamme
CTapLuUel WKOJbl, MOCKO/IbKY, C OAHOM CTOPOHbI, OH 0becneunBaeT MHCTPYMEHTaNAbHYO 6a3y AN usydyeHun
BCEX eCTeCTBEHHO-Hay4UHbIX KYPCOB, a C APYroi CTOPOHbI, pOpMUPYET Nornyeckoe 1 abcTpakTHOE MbllieHMe
obyuatoLmxca Ha ypoBHe, HE06X0AMMOM ANs OCBOEHUSA MHPOPMATUKU, 06LLLECTBO3HAHMA, UCTOPUM,
CNOBECHOCTU U APYTMX AUCUMNAUH. B pamKax AaHHOro Kypca obydatolimecs oBnaaeBatoT YHUBEPCaibHbIM
A3bIKOM COBPEMEHHOI HayKu, KoTopasa GopMyanpyeT CBOM AOCTUNKEHUA B MaTemaTUYeckon dopme.



Kypc anrebpbl M HaYan MaTemMaTUMYEeCKOro aHann3a 3ak/1aAblBaeT OCHOBY A/1A YCMEewWHOro oBlajaeHus
3aKoHaMn GU3UKU, XUMUK, BUONOTUKN, MOHUMAHUA OCHOBHbIX TEHAEHLUMI Pa3BUTUA SIKOHOMUKMU U
0611ecTBEHHOM }KMU3HW, NO3BOIAET OPUEHTUPOBATHCA B COBPEMEHHbIX LMPPOBbIX U KOMMbIOTEPHbIX
TEXHONIOTUAX, YBEPEHHO MCNO/Ib30BaTb UX ANA Aa/ibHelLero 06pasoBaHMs U B NOBCeAHEBHOM KMU3HU. B To e
BpemsaA oB/ageHne abCTPAKTHbIMU U IOTUYECKU CTPOTUMM KOHCTPYKUMAMM anredbpbl U maTeEMATUYECKOTO
aHann3a pasBMBaeT yMeHMEe HaxoanTb 3aKOHOMEPHOCTH, 060CHOBbLIBATb MCTUHHOCTb, 4OKA3bIBATb
YTBEPXKAEHNA C MOMOLLBIO MHAYKUMU U pacCyKaaTb AeAYKTUBHO, UCMOJIb30BaTb 0606LLeHUE U
KOHKpEeTU3aLmio, abcTparMpoBaHue 1M aHanoruto, GopMmUpyeT KPeaTUBHOE U KPUTUYECKOE MbiLLIEHUE.

B xoae n3yyeHun Kypca «Anrebpa 1 Ha4yana matemaTMYecKoro aHaansa» obydatowmeca noay4yatoT HOBbIN
OMbIT pelleHns NPUKAALHbIX 33434, CAMOCTOATE/IbHOTO MOCTPOEHMNA MATEMATUYECKUX MOgeNeiN peanbHbIX
CUTYaUUI, UHTEPMPETaLLMM NOYYEHHbIX PEeLUEeHNIM, 3HAKOMSATCA C TPUMEpPaMM MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B NpUpoae, HayKe U UCKYCCTBE, C BblAAOWMMMUCA MAaTEMATUYECKMMMN OTKPbLITUAMMU N UX
aBTOpamu.

Kypc ob6naaaeTt 3HaunTeIbHbIM BOCNUTATE/IbHbIM MOTEHLMWAIOM, KOTOPbI peannsyeTcsa Kak yepes yuebHbli
maTepmuan, cnocobcTyowmnii GopMUPOBaAHMIO HAYYHOTO MUPOBO33PEHMA, TaK M Yepes cneundmrry yuebHom
AeATeNbHOCTU, TpebyloWwen NPoA0MKUTENbHOW KOHLUEHTPAUUM BHUMAHWA, CAMOCTOATE/IbHOCTH,
aKKypaTHOCTU

N OTBETCTBEHHOCTW 32 MOJIYYEHHbIN pe3ynbTarT.

B ocHoBe meToaunKM 0byyeHuns anrebpe M HayalamM MaTEMATMUYECKOTO aHaM3a NEXNUT AeATeIbHOCTHbIN
npUHLMN 0byyeHus.

B cTpyKType yuebHoro kKypca «Anrebpa 1 Hayasla MaTeMaTUYeCKOro aHain3a» BblAeNeHbl cieayolme
cofeprKaTtesibHO-MeTogMYECKUE INHUK: «Hrcaa 1 BblMUCAEHUA», KPYHKUMU U TpadUKn», «YPaBHEHMUA U
HepaBeHCTBa», «Havyana matemaTnyeckoro aHanmsa», « MHoxecTsa U 0rmka». Bce oCHOBHble
coaepKaTeslbHO-MeToANYECKUE IMHUKN U3YYatoTCA Ha NPOTAXKEHUW ABYX /1eT 06ydeHns Ha YPOBHE cpeaHero
obuwero obpa3oBaHuMA, eCTECTBEHHO AONOAHASA APYr APYra U NOCTENEHHO HACbILLAACh HOBbIMW TEMAMM U
pasgenamu. [laHHbIN Kypc ABAAETCA MHTErPaTUBHbIM, MOCKONbKY 06beanHAET B cebe coaeprkaHue
HECKOJIbKMX MaTeMaTUYECKUX ANCUUNIIMH, TAaKUX KaK anrebpa, TPUroHOMEeTpUs, MaTeMaTUYeCcKnii aHanus,
TEOPUA MHOXKECTB, MaTeMaTUYECKanA NIOTMKa K gpyrme. Mo mepe Toro Kak obyyatowmecs oBlageBaloT BCE
6onee WMPOKMM MaTeMaTUYECKMM annapaTom, y HUX nocnenoBaTeibHO GOPMMPYETCA N COBEPLUEHCTBYETCA
YMEeHUe CTPOUTb MaTeEMATUUYECKYIO MOAE/Nb PeanbHON CUTYauuK, MPUMEHATb 3HAHUSA, NOJIYYEHHbIE NPU
N3y4yeHUM Kypca, AN8 pPeLeHnss CamocToATe/IbHO ChOPMYANMPOBAHHOM MaTeEMATUYECKOM 334341, @ 3aTeM
MHTEPNPETUPOBaATb CBOM OTBET.

CopeprKaTenbHO-MeToAMYECKasA IMHUA «Y1UCcna 1 BblMMCNEHUSA» 3aBepLlIaeT GOPMUPOBAHMUE HABbIKOB
NCNONb30BaHMA AEUCTBUTEbHbIX YUCES, KOTOPOE Hbl/I0 HAYaTO Ha YPOBHE OCHOBHOTO 06Lero ob6pasoBaHus.
Ha ypoBHe cpeaHero obuiero obpasoBaHma ocoboe BHMMaHMKe yaenaetca GOpMUPOBaHUIO HaBbIKOB
PaLMOHaNbHbIX BbIYUCEHMIA, BKAIOYAKOLWNX B cebA MCNONb30BaHWUE Pa3/iMdHbIX GOPM 3aNUCK YMCna, yMeHUe
Aenatb NPUKUAKY, BbINOJHATL NPUBANMKEHHbIE BbIMMCAEHUS, OLLEHUBATb YUNCIOBbIE BbipayKeHus, paboTaTb C
MaTeMaTMYECKMMMN KOHCTaHTaMK. 3HaKOMble 00yYaloWMMC MHOXKECTBA HaTypasibHbIX, LENbIX,
PaLMOHaNbHbIX U AeNCTBUTENbHbIX YMCEN AOMNONHAOTCA MHOKECTBOM KOMMJIEKCHbIX YMCeN. B Kaxkaom 13 aTUX
MHOYECTB PacCMaTPUBAlOTCA CBOMCTBEHHbIE eMy cneundryeckme 3aaum 1 onepaunn: AeNeHne Haueno,
onepupoBaHME OCTaTKaMM Ha MHOMKECTBE Lie/iblX Yncen, ocobble CBOMCTBA PaLMOHabHbIX U
NPPALNOHANBHbIX Yncen, apudmeTUYeckne onepaumu, a TakKe M3BeYeHME KOPHA HaTypaibHOM CTENEHUN Ha
MHOXeCTBE KOMMJ/IEKCHbIX Yncen. bnarogapa nocnegoBaTe/ibHOMY PaclUMPEHUIO Kpyra NCNo/ib3yeMbiX Ymcen
N 3HAKOMCTBY C BO3MOKHOCTAIMU X MPUMEHEHMUA A1A pPeLeHnn pa3inyHbixX 3a4a4 dopmupyeTtcsa
npeacraB/ieHne 0 egMHCTBE MaTeMaTUKM KaK HayKu 1 e€ posiv B NOCTPOEHMN MOLENeN peasbHoOro Mmnpa,
LUMPOKO MCMo/b3ytoTcA 0606LeHNe 1 KOHKpEeTM3auus.

JInHUA «YpaBHEHUSA U HepPaBEHCTBa» Peasin3yeTca Ha NPOTAXKEHUN BCErO 06y4YeHMA B CTapLUen LWKoNe,
MOCKO/IbKY B KaxK4om pasaese MNporpammbl NPesycCMOTPEHO peLLeHne COOTBETCTBYIOWMX 3a4a4. B pesynbTate
obyuatoLmecs 0BNaAeBatOT Pa3IMYHbIMU METOAAMM PeLLEHUs PALMOHA/bHbIX, UPPALNOHANBHbIX,
NMoKasaTesbHbIX, TOrapuPMUUYECKUX U TPUTOHOMETPUYECKMX YPAaBHEHUI, HEPABEHCTB U CUCTEM, A TaKKe
3a4a4, cofeprKallmx napameTpbl. [oNyyeHHbIe YMEHUA LLMPOKO UCMOb3YIOTCA NPU UCCAeA0BaHUM GYHKUMI C
NOMOLLLbIO MPOU3BOAHON, NPU peLleHnM NPUKNAAHbIX 33434 M 33434 Ha HaXxoXKAeHUe HanboNbLINX U
HaMMeHbLLUMX 3HaYeHUN GyHKUMK. [laHHasA coaepKaTeNibHaA IMHUA BKIOYAET B cebs TakkKe dopmmpoBaHune
YMEHWM BbINOJIHATb PacyéTbl No dopmynam, npeobpasoBaHUsA paLUMOHaNbHbIX, MPPALMOHANbHbIX U
TPUrOHOMETPUUYECKUX BbiPaXKEHWN, a TaKKe BbliparKkeHUN, CoAep KallMxX cTeneHn n norapndmsl. Bnaroaaps
n3y4yeHuUIo anrebpanyeckoro matepmana NPoOUCXoanT AasibHeNLlee pa3BUTUE aNiFOPUTMUYECKOTO U



abCcTpaKTHOro MblwaeHna obyyatrowmxcs, PopMmUPYHOTCA HaBbIKU AeAYKTUBHbIX PAacCyKAeHUN, paboThbl

C CUMBONbHbIMU popMamMu, NpecTaBAeHNA 3aKOHOMEPHOCTEN U 3aBUCMMOCTEN B BU/IE PABEHCTB U
HepaBeHCcTB. Anrebpa npeanaraet a¢pdeKTUBHbIE MHCTPYMEHTbI 1A PeLIeHMA NPaKTUYECKMX U eCTeCTBEHHO-
Hay4YHbIX 33434, HarNAAHO AEMOHCTPMPYET CBON BO3MOMKHOCTU KaK A3blKa HayKu.
CoaepKaTtenbHo-MeToANYECKanA IMHUA «DYHKUUM M rpadUKU» TECHO NepenneTaeTca ¢ APYrMmu JIMHUAMMU
Kypca, NOCKO/IbKY B KAKOM-TO CMbIC/e 334aET Nocnef0BaTeNbHOCTb M3yYeHMA maTepurana. MsyyeHue
CTENeHHOM, NOKa3aTeIbHOM, NOrapUPMUYECKOM U TPUFOHOMETPUYECKUX PYHKLLMIA, NX CBOUCTB M rpaduKoB,
ncnosib3oBaHne GYHKUUI ANa pelleHns 3a4a4 U3 Apyrnx y4ebHbIX NpeamMeToB 1 peabHOM XKU3HU TECHO
CBA3AHO KaK C MAaTEMATMYECKMM aHA/IM30M, TaK U C pelleHneM ypaBHEHWUI U HepaBeHCTB. MNpu aTom 6onbluoe
BHUMaHUe yaenaetca GOPMUPOBAHUIO YMEHUSA BblpaxKaTb GOpMy/TlaMmM 3aBUCMMOCTM MEXKAY Pa3/IUYHbIMU
BE/INYMHAMM, UCC/Ie0BaTb NONyYeHHble PYHKUMU, CTPOUTL UX rpadmKku. MaTtepuan 3Tol coaepKaTeibHOM
JIMHUK HaLENeH Ha Pa3BUTME YMEHWUIN U HAaBbIKOB, MNO3BOJIAIOLLNX BblPaxKaTb 3aBUCUMOCTU MEKAY
BE/IMYMHAMM B Pa3IMYHON popme: aHanUTUYEeCKo, rpadmyeckon n cnosecHol. Ero usyyeHme cnocobereyet
Pa3BUTMIO aITOPUTMMUYECKOTO MbILLNEHUS, CMOCOBHOCTU K 0606LLEHMIO U KOHKPETM3ALUUM, UCNONb30BaHULIO
aHanorum.

CopepkatenbHaa MMHMA «Havyana maTemMaTUYECKOro aHanM3a» No3BOAAET CYLLECTBEHHO PaClMPUTb KPYT Kak
MaTeMaTMUYECKUX, TaK U NPUKNAAHbIX 33434, AOCTYMHbIX 0O6yYaloLWMMCEA, TaK KaK Y HUX NoaBaAeTca
BO3MOXHOCTb CTPOUTb rpaduKM CNOXKHbIX GYHKLUMIA, oNpeaenaTb UX Hanbonblne U HAMMEHbLLME 3HAYEHUA,
BbIYMCAATb NAowWwaamn Guryp u o6bEMBI TEN, HAXOAUTb CKOPOCTU U YCKOPEHUA NpoueccoB. [JaHHas
cofeprKaTesibHan NMHUSA OTKPbIBAET HOBbIE BO3MOXKHOCTM NOCTPOEHMA MaTeMaTUUYECKUX Moe el peanbHbIX
CUTyauMii, MO3BOSAET HAaXOAUTb HauydLLee pelleHne B NPUKNAAHbIX, B TOM YMCe COLManbHO-
3KOHOMWYECKMX, 3aa4ax. 3HAKOMCTBO C OCHOBaMM MaTeMATUYECKOro aHann3a cnocobcTByeT pasBUTULD
abcTpakTHOro, PopmMasibHO-I0TMUYECKOTO U KPeaTUBHOIO MbllUNeHUA, POPMMUPOBAHMIO YMEHUI pacno3HaBaTb
NpPosBAEHNA 3aKOHOB MaTeMaTUKM B HAayKe, TEXHUKe M UcKyccTee. Obyyatowmeca y3HatoT O BblAAtoLLMXCA
pes3ynbTaTax, NoAyYeHHbIX B XO4€ Pa3BUTUA MaTEMATMKMU KaK HayKK, 1 06 nx aBTopax.
CopeprkaTtenibHO-MeTogMYeCcKasa AMHUA « MHOKECTBa 1 IOFMKa» BKAOYAET B €65l aneMeHTbl Teopum
MHOXECTB M MaTEMATUYECKOM NOTMKN. TEOPETUKO-MHOMKECTBEHHbIE NPeACTaBeHUA NPOHM3bIBAOT BECH KypC
LUKONIbHOM MaTeMaTUKN 1 NpegnaraloT HanboJsiee yHMBepCaibHbIM A3bIK, 06beANHAIOLWMIA BCe pa3ae/ibl
MaTEMATMKN U €€ NPUIOKEHWUI, OHUM CBA3bIBAIOT PasHble MaTeMaTUYeCcKMe AUCLMNINHBI U UX NPUIOXKEHMUA B
eguHoe uenoe. NoaTomy BaXKHO AaTb BO3MOXKHOCTb 0OyYatoLeMycsi MOHMMATb TEOPETUKO-MHOMXKECTBEHHbIN
A3bIK COBPEMEHHOM MaTeMATUKM U UCNONb30BaTb €ro A5 BbipaKeHUA CBOMX Mbicaen. Apyrum BaxKHbIM
NPWU3HAKOM MaTEMaTMKKN KaK HayKu cieayeT NpusHaTb CBOMCTBEHHYIO el CTPOrocTb 060CHOBAHUI U
cnenoBaHuMe onpeaenéHHbIM NpaBMiaM NOCTPOEHMA AOKa3aTeIbcTB. 3HAKOMCTBO C 3/1IEMEHTaMM
MaTeMaTMUYECKOM IOTMKKN CNOCOBCTBYET Pa3BUTUIO IOTMUYECKOTO MbILLNEHUA 0b6yYatoWmMXCcs, NO3BONSET UM
CTPOWUTb CBOW PaCCyKAEHUSA Ha OCHOBE JIOrMYECKUX NPaBu, POPMUPYET HABbIKWU KPUTUYECKOTO MbILLIEHUS.
B Kypce «Anrebpa 1 Hayana maTemMaTUYeCKOro aHain3a» NPUCYTCTBYIOT OCHOBbI MaTEMaTUUYECKOro
MOAEeNNpPOBaHMA, KOTopble NPU3BaHbl CNOCOBCTBOBAaTL GOPMUPOBAHUIO HAaBLIKOB NOCTPOEHMA MOAENEN
peanbHbIX CUTyaUUIi, UCCef0BaHNS 3TUX MOAENEN C MOMOLLbIO annapaTta anrebpbl 1 MaTemMaTUYecKkoro
aHanu3a, MHTepnpeTaLMm NoNyYeHHbIX Pe3ybTaToB. Takne 3a4aHna BNAETEHbl B KaxAbli U3 pa3aenos
Mporpammbl, NOCKONbKY BECb MaTepuMan Kypca LWMPOKO UCNOb3yeTca ANs peleHns NpuKknagHbix 3agad. Mpm
pelleHnn peasibHbIX MPaKTUYECKMX 3a4a4 obyyatowmecs pa3BMBatoT Hab104aTeIbHOCTb, YMEHME HAaX0ANTb
3aKOHOMEePHOCTH, abcTparMpoBaTbCs, UCNOb30BaTb aHaNorMio, 0606LWaTb U KOHKPETU3MpPOBaTb Npobaemy.
JeatenbHoCcTb N0 OPMMPOBAHUIO HABbLIKOB peLleHMs NPUKAAAHbIX 33434 OpraHU3yeTcs B npouecce
N3y4yeHuA Bcex TeM Kypca «Anrebpa M Hayasla MaTeMaTUYECKOro aHaImM3ax.

ObLee YNCNO YacoB, PpEKOMEHA0BAHHbIX A5 U3ydyeHua yuebHoro Kypca «Anrebpa 1 Havana
MaTemaTMyecKkoro aHanmsa» - 272 yaca: B 10 Knacce - 136 yacos (4 yaca B Hegento), B 11 knacce - 136 yacos (4
yaca B HeZieno).

CopeprkaHue obyyeHus B 10 Knacce.

Yucna u BbluUCAEHMA.

PaumoHanbHble yncna. ObbIKHOBEHHbBIE M AECATUYHbIE APOOU, MPOLEHTbI, ECKOHEYHbIE NEepUOAUYECcKME
apobu. NMpumeHeHne Apoben U NPOLLEHTOB 414 pelleHMsa NPUKNAAHbIX 33434 M3 Pa3/IMYHbIX OTpacaei
3HaHWUIM U peasibHOM KU3HM.



[evictBuTenbHble Yncna. PaumoHanbHble M ppaLMoHanbHble Yucna. ApubmeTnyeckne onepaumm c
OeNCcTBUTENbHBIMKW Yncnamu. Moaynb AeiCcTBUTENbHOMO YNCAA U ero CBOICTBA. MpUBANIKEHHbIE BblMMCAEHNUA,
npaBwuna OKPYrAeHWA, NPMKNAKA U OLLEHKA pe3yabTaTa BblMUCAEHUNA.

CteneHb C UuenbiMm Nokasatenem. buHom HbloToHa. Mcnonb3oBaHme noaxoasiiein Gpopmbl 3anmncu
OENCTBUTENbHbIX YNCEN ANA PELUEHMA NPAKTUYECKMX 33434 U NPeACTaBAEHUA JaHHbIX.

ApndmeTnyecKkunii KopeHb HaTypPasIbHOM CTENEHN N €0 CBOICTBA.

CTeneHb ¢ paLMOHanbHbIM MOKa3aTesem U eé CBONCTBa, CTENEHb C AENCTBUTENbHbBIM MOKa3aTenem.
Norapuédm umcna. Ceonctea forapmodma. lecaTuuHble N HaTypanbHble N0rapudmei.

CMHYC, KOCMHYC, TaHTEHC, KOTAHFEHC YUCNOBOrO apryMeHTa. APKCUHYC, aPKKOCUMHYC M apPKTAHTeHC YNCI0BOTO
aprymeHTa.

YpaBHEHUA N HepaBeHCTBA.

ToxpecTBa U TOXAECTBEHHbIE NPeobpa3oBaHuUA. YpaBHEHUE, KOPEHb YPaBHEHWA. PAaBHOCUIbHbIE YPaBHEHUA
W ypaBHeHUA-cneacTBnA. HepaBeHCTBO, peLlleHne HepaBeHCTBa.

OCHOBHble MeTOAbl PELLEHUSA LEeNblX U APOOHO-PALMOHANBHBIX YPAaBHEHUI U HEPAaBEHCTB. MHOro4YeHbl OT
OfHOW NnepemeHHoM. [leneHne MHOroY1leHa Ha MHOTOY/1EH C OCTAaTKOM. Teopema besy. MHorouneHsbl ¢
uenbimm KoapouumeHTamm. Teopema Buera.

Mpeobpa3oBaHUsA YNCNOBbIX BbIPAXKEHUM, COAEPIKALLUMUX CTEMEHN N KOPHMU.

UppaLumoHanbHble ypaBHeHWA. OCHOBHbIe METOAbI PELIEHMA UPPALMOHA/bHBIX YPaBHEHWIA.

MokasaTtenbHble ypaBHeHMA. OCHOBHblE METOAbI PELIEHWUA NOKa3aTeNbHbIX YPaBHEHUN.

MpeobpazoBaHue BblpaxKEHWN, COAEPKALMX NOrapudmbl.

Norapudmmyeckune ypasHeHMA. OCHOBHbIE METOAbI PeLLeHUA NOrapUPMUYECKMX YPABHEHUA.

OcHOBHble TPUroHomeTpuyeckmne dopmynol. MpeobpaszoBaHne TPUTOHOMETPUYECKMX BblparkeHU. PelweHune
TPUrOHOMETPUYECKUX YPABHEHWIA.

PelwweHne cuctem NNHENHbIX ypaBHEHUA. MaTpuua cUCTEMbI IMHENHbIX YpaBHeHUN. Onpegenntens MaTpuLbl
2x2, ero reomeTpu4ecKkuin CMbIC/a U CBOICTBA, BbIYMCAEHME €r0 3HAYEHNA, MPUMEHEHUE onpeaenuTena ana
peLleHns CUCTEMbI IMHENHbIX YPaBHEHWN. PelleHne NpUKNagHbIX 33434 C MOMOLLbIO CUCTEMbI IMHENHbIX
ypaBHeHW. NccnenoBaHne NOCTPOEHHON MOAENM C MOMOLLBbIO MaTpUL, U onpeaenmTenei.

MocTpoeHMe maTemaTUYECKUX MOAEeNEN peasibHOM CUTYyaLLMM C MOMOLLBIO YPaBHEHUI U HEPABEHCTB.
MpuMmeHeHWe ypaBHEHUI U HEPABEHCTB K PELLEHNIO MaTEMATUYECKMX 3aa4 M 3a4a4 M3 pa3inyHbix obnactei
HAYKW N peanbHOM KU3HMU.

OyHKUNM U rpadUKu.

dyHKUMSA, cnocobbl 3aaaHma yHKUMK. B3aumHo obpaTHble dyHKUmK. Komnosnumna dyHKumMiA. Fpadumk
dYHKUMN. dnemeHTapHble NnpeobpasoBaHUs rpadpuKkos GyHKLUN.

Ob6nacTb onpeneneHns  MHOXKECTBO 3HAYEHMM GYHKLMU. Hynn dyHKUMKU. NpoMeRYTKM 3HAKOMOCTOAHCTBA.
YéTHble N HeuéTHble yHKLMU. Meproamdeckme GYHKUMKU. MTPOMEKYTKM MOHOTOHHOCTU GYHKLUUMN.
MaKcUMyMbl 1 MUHUMYMbI GYHKUMU. Hanbonbluee n HaMmeHbLLee 3HaYeHUA GYHKLMM HA NMPOMENKYTKE.
JNluHeliHan, KBagpaTUYHAn U APOBHO-IMHeNHAA GYHKUUKU. INeMeHTapHOe NcCcaeaoBaHME N NOCTPOEHME X
rpapuKos.

CreneHHan GyHKLUMA C HAaTypaabHbIM U LiebiM NOKasaTenem. E€ ceoicta 1 rpaduk. CBoicTea 1 rpaduk
KOPHSA N-0i cTeneHn Kak GyHKUMKM 06paTHOM cTeneHn ¢ HaTypaibHbIM NOKa3aTesneM. oKasaTesbHasA 1
norapuommyeckas GyHKUMM, UX CBOMCTBA M rpadmKku. MicnonbsoBaHMe rpadmMKoB pyHKUNI gns pelleHns
YPaBHEHU.

TpuroHomeTpuryecKan OKPYKHOCTb, onpeaeneHne TPUroHOMETPUYECKUX GYHKLMIA YNCNOBOTO apryMeHTa.
®YHKLMOHAbHbIE 3aBUCMMOCTM B PeasibHbIX NpoLeccax U ABneHuax. Mpadumkn peanbHbIX 3aBUCUMOCTEN.

Hauyana matemaTMyeckoro aHanusa.

MocnenoBatenbHOCTH, cnocobbl 3a4aHuA NocaefoBaTelbHOCTEN. MeToa MaTeMaTUYECKON MHAYKLMN,
MOHOTOHHbIE U OTPaHNYEHHbIe NOC/NeA0BaTEIbHOCTU. MCTOPUA BO3HUKHOBEHMUA MaTEMATUYECKOrO aHan3a
KaK aHann3a 6€CKOHeYHO MafbiX.

ApudmeTnyeckan U reomeTpuyeckas nporpeccum. beckoHeuyHo ybbiBaloLLan reoMmeTpudeckas nporpeccus.
Cymma 6eckoHe4Ho yb6biBatoLell reoMeTpnYecKoin Nporpeccuu. JIMHERHbIA U 3KCNOHEeHUMaNbHbIN POCT.
Yucno e. Popmyna CAOKHbIX MPOLEHTOB. Micnonb3oBaHWe NPorpeccumn 4N peLleHna peasnbHblix 3a4ad
NPUKNAAHOIo XapaKTtepa.



HenpepbiBHbIe PYHKLMUN N UX cBOMCTBA. TOYKM paspbiBa. ACMMNTOTbI rpaduKoB GpyHKUmin. CBolcTBA QYHKLUMI
HenpepbIBHbIX Ha OTpe3ke. MeToa MHTepBasIoB A4/1A pelleHnn HepaBeHCTB. NpumeHeHne CBOICTB
HenpepbIBHbIX GYHKUUI AN peleHnn 3a4au.

MepBana 1 BTopan npomssBoaHble GyHKUuK. OnpeaeneHmne, reomeTpu4ecknini u GUsn4ecKkmnin CMbicn
Npou3BOAHOM. YpaBHEHNE KacaTeibHOM K rpadurKy GyHKLUN.

MponsBogHble aieMeHTapHbIX GyHKUMIA. Mpor3BoAHasA CyMMbl, NPOMU3BEAEHUSA, YACTHOTO M KOMMO3ULUK
dYHKUMN.

MHoKecTBa 1 N0rmKa.

MHO»KecTBO, onepaumm Haf, MHOXEeCTBamMn U UX CBOMCTBA. Marpammbl dinnepa—BeHHa. MpumeHeHune
TEOPETUKO-MHOMKECTBEHHOIO annapaTa A4/1a ONUCaHUA peasibHbIX MPOLECCOB U ABNEHUN, MPU peLlleHMn 33434
N3 Apyrux yyebHbIx NpeameTos.

OnpeaeneHune, Teopema, CBOMCTBO MaTeEMATMUYECKOTO 06bEKTA, CNeAcTBUe, A0Ka3aTeNbCTBO, PAaBHOCU/IbHbIE
YpaBHeHMUA.

CopeprkaHue obyyeHus B 11 Knacce.

Yucna v BbluMCNEHMA.

HaTypanbHble 1 uenble Yncna. MpumeHeHUe NPU3HAKOB AeMMOCTU LenbixX Yucen, HanbonbLwnin obLmin
aenutens (aanee - HO)  HanmeHbLLee obuee KpaTHoe (aanee -HOK), ocTaTKoB No MOAy/t0, aAroputma
EBKAMAQ oA peleHna 3a4a4 B LEenbiX YNCNaX.

KomnieKcHble yncna. Anrebpanyeckasn n TpuroHomeTpmyeckas Gopmbl 3anNnMCu KOMMJIEKCHOTO YMCAa.
ApndmeTnyeckmne onepaLmm ¢ KOMMNAEKCHbIMU YNCTaMU. M306parkeHne KOMMNAEKCHbIX Ynces Ha
KoopAauHaTHOM naockocTn. ®opmyna Myaspa. KopHU n-oii cTeneHn n3 KOMMIEKCHOro Yucaa. NpumeHeHne
KOMMJIEKCHbIX Yncen ansa peweHnsa GuUsnyecknux U reoMmeTpuYecKmx 3agay.

YpaBHEHWA 1 HepaBeHCTBA.

CucTtema 1 COBOKYNHOCTb YPaBHEHUI U HEPaBEHCTB. PaBHOCKMbHbIE CUCTEMBI U CUCTEMbI-CNEACTBUA.
PaBHOCMAbHbIE HEPABEHCTBA.

OT60p KOPHE TPUFOHOMETPUYECKUX YPABHEHWNIA C NOMOLLLbIO TPUFOHOMETPUYECKOM OKPYKHOCTU. PelueHme
TPUrOHOMETPUYECKNX HEPABEHCTB.

OCHOBHble MeTOAbl PELEHUA NOKA3aTENbHbIX U 10FrapUPMUUYECKMX HEPABEHCTB.

OCHOBHble MeTOoAbl PELIEHUSA PPALMOHANbHbLIX HEPABEHCTB.

OCHOBHble MeTOApbl PELLEHUSA CUCTEM M COBOKYMHOCTEN PaLMOHANbHbIX, MPPALMOHA/bHbIX, MOKA3aTENbHbIX U
NorapndmMmMyYecKmx ypaBHEHUN.

YpaBHEHUs, HEPABEHCTBA M CUCTEMbI C MapameTpamu.

MpYMeHeHWe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELUEHMNI0O MaTeMATUYECKMX 3a4a4 U 33434 U3 Pas/INYHbIX
obnacTeit HayKM U peanbHOM KU3HWU, MHTEPNPETaLMA NOJTYYEHHbIX PE3YbTATOB.

OyHKUNM U rpadUKu.

Ipadmk Komnosnumnm dyHKUNM. FleomeTpryeckne obpasbl ypaBHEHU U HEPABEHCTB HAa KOOPANHATHOM
NIOCKOCTM.

TpuroHomeTpuyeckme GyHKLUN, X CBOMCTBA U FPaduKMm.

lpaduueckne meToapl peLleHns ypaBHEHUI U HepaBeHCTB. [paduryeckme meToabl peleHna 3a4ay C
napameTpamm.

Ucnonb3oBaHue rpadmkos GyHKUNUIA ANA MCcCcnefoBaHUA NPOLLECCOB M 3aBUCUMMOCTEN, KOTOPble BO3HMKAIOT
npw peleHnn 3aay 13 Apyrux y4ebHblx NpegMeToB U peasbHOM KU3HU.

Hauana matemaTtnyeckoro aHanum3a.

MprmeHeHWe NPOM3BOAHOM K UCCNef0BaHUIO GPYHKUMIA Ha MOHOTOHHOCTb W 3KCTPeMyMbl. HaxoxKaeHue
HanMbOoNbLIEro U HAMMEHbLLErO 3HAaYEHUI HENPEPbLIBHOM PYHKLMM Ha OTPE3KE.

MpYMeHeHWe NPOU3BOAHOM A1 HAXOXKAEHUA HaUNYYLLIEro pelleHns B MPUKAAAHbIX 3a4a4ax, 44
onpeaeneHns CKopocT U YCKOPEeHUs NpoLecca, 3a4aHHOro Gopmynon unm rpadpmkom.

MNepBoobpa3Has, 0OCHOBHOE CBOMCTBO NepBoobpasHbIX. NepBoobpasHble aiemeHTapHbIX GyHKUMIA. MpaBuna
HaxoXAeHNA NepBoobPaA3HbIX.



UHTerpan. FleomeTpuyeckuin cMblcn UHTErpana. BoluncneHme onpeaenéHHoro nHtTerpana no ¢opmyne
HbtoToHa—/lebHMua.

MpYMeHeHWe UHTerpana 4aa HaxoXKAeHUs naowaaei naockmx puryp 1 06 bEMoB reoMeTprUYeCcKmX Tes.
Mpumepsbl peweHnii guddepeHumnanbHbiX ypaBHEHU. MaTemaTUYecKoe MOAEMPOBAHNE peasibHbIX
NpoLLeccoB ¢ NomMolLbto aAnddepeHumanbHbIX YpaBHEHUN.

MnaHupyemsble NnpeameTHble pe3y/ibTaTbl 0CBOEHUA paboyei nporpammsl Kypca «Anrebpa n Havyana
MaTeMaTMYECKOTrO aHaM3a» Ha yraybaEHHOM ypoBHe Ha YPOBHe cpegHero obuiero obpasosaHums.

K KoHLy 06yyeHus B 10 Knacce obyyatowmninesa NoNyynT cieayowme npegmeTHble pesyabTaTbl MO OTAENAbHbIM
Temam paboyen nporpammbl Kypca «Anrebpa 1 Hayana maTemaTMYeCcKoro aHaamnsa»:

Yucna un BblUUCNEHMUA:

cB060AHO oNepnpoBaThb NOHATUAMMW: PaLLMOHANbHOE YMCNo, BECKOHEYHan nepuoanyeckas 4pobb, NPOLEHTHI,
NPPaLNOHANbHOE YNCNO, MHOXKECTBA PaLMOHaNbHbIX U AENCTBUTENBHbIX YNCEN, MOAYNb AENCTBUTENbHOTO
yncna;

NPUMEHATb APO6M N NPOLEHTbI ANA PELIEHNA NPUKNAAHbIX 33434 U3 Pa3/IMYHbIX OTPacaen 3HaHUM U
peanbHOM KN3HY;

NPUMEHATb NPUBANNKEHHbIE BbIMMCNEHUSA, NPABUNA OKPYIIEHMA, MPUKUAKY U OLLEHKY pe3ynbTaTa
BbIYUCNEHUIA;

cB060AHO oNepnpoBaThb MOHATUEM: CTEMEHD C Lie/IbiM MoKasaTesiem, UCNoJ1b30BaTb Noaxoasilyto dopmy
3anmncyu AeNCTBUTENIbHBIX YNCEN ANSA pelleHUs NPaKTUYeCKUX 3aJa4 U NpeacTaBeHNs AAHHbIX;

cB060AHO onepupoBaTh NOHATUEM: apUPMETUYECKUIA KOPEHb HAaTypasibHOW CTENEHU;

cB060OAHO ONepupoBaTh NOHATUEM: CTEMEHDb C PALLMOHA/IbHBIM NMOKa3aTenem;

cB060OA4HO ONepupoBaTb NOHATUAMMW: IOFapUPM YMCNA, [ECATUYHBIE U HATYpPa/bHble orapudmbl;

cB060OAHO OnNepupoBaTbh NOHATUAMM: CUHYC, KOCUHYC, TAHFEHC, KOTAHTEHC YNC/IOBOIO aprymeHTa;
onepupoBaTb NOHATUAMM: aPKCUHYC, aPKKOCUHYC U aPKTAHTEHC YNCIOBOTO aprymMeHTa.

YpaBHEHWA 1 HepaBeHCTBa:

cB060AHO onNepupoBaTbh NOHATUAMM: TOXKLAECTBO, YPaBHEHWNE, HEPABEHCTBO, PAaBHOCU/IbHbIE YPAaBHEHUA U
YPaBHEHUA-CNeACTBUA, PaBHOCU/IbHblE HEPABEHCTBA;

NPUMEHATb Pa3fINYHble METOAbI PELLEHWNS PALLMOHA/bHbBIX U APO6HO-PALMOHANBHbBIX YPAaBHEHUN, MPUMEHATD
MeTOo/, MHTEPBAJIOB A/1A pPeLleHNa HeEPaBEHCTB;

cB060AHO ONepnpoBaTbh NOHATUAMMU: MHOFOY/IEH OT OLHON NepeMeHHON, MHOTOY/IEH C LLe/IbIMU
KoaddULMEeHTaMKN, KOPHU MHOTFOUY/IEHA, MPUMEHATb Ae/IeHUe MHOroYIeHa Ha MHOTFOUY/IEH C OCTAaTKOM,
Teopemy besy n Teopemy Bueta ana peweHus 3agay;

cB060AHO oNepupoBaTh MOHATUAMMU: CUCTEMA JIMHEWHbIX YpaBHEHUIA, MaTpuLa, onpeaenntenb maTpuupl 2 x 2
N ero reoMeTpuYecKkuii CMbIC/, UCMOJIb30BaTb CBOMCTBA onpeaenuTens 2 x 2 ANA BbIMUCAEHUA ero 3HaYeHus,
NPUMEHATb ONpPeAenmTeNn ANA PelleHnUa CUCTEMbI IMHENHbIX YPaBHEHWI, MOAENINPOBATb peanbHble
cUTyauum

C NOMOLLbIO CUCTEMbI IMHEMHbIX YPAaBHEHWUI, UCCIeA0BaTb NOCTPOEHHbIE MOAENN C MOMOLLbI MaTpUL, U
onpeaenuTenei, UHTEPNPeTUPOBaTb NOJYYEHHbIN pe3ynbTarT;

NCNoab30BaTb CBOMCTBA AENCTBUI C KOPHAMU A5 Npeobpa3oBaHMA BblpaXKeHNi;

BbINO/IHATL NPeobpa3oBaHUA YNCAOBLIX BbiPaXKEeHWUN, COAEPKALLMX CTENEHWN C PALLMOHAIbHBIM NOKasaTenem;
MCNo/Ib30BaTb CBONCTBA siorapudmoB 10 npeobpasoBaHMA N0rapnpMUYEcKmX BblparkeHui;

cB060A4HO onNepupoBaTh MOHATUAMM: UPPALLMOHA/IbHbIE, MOKa3aTe/ibHble U Norapupmmnyeckue ypaBHeHuUs,
Haxo4mUTb UX PeLleHMs C MOMOLLbIO PAaBHOCU/IbHbIX NEPEXOA0B UM OCYLLLECTBAASA NPOBEPKY KOPHEN;
NPUMEHATb OCHOBHble TPUroHOMeTpuyeckme popmysbl g8 NpeobpaszoBaHNA TPUTOHOMETPUYECKNX
BbIParKeHUI;

cB060OAHO onepupoBaTh MOHATUEM: TPUFOHOMETPUYECKOE YPaBHEHME, MPUMEHATb HeobxoanmMbie popmybl
015 peLleHns OCHOBHbIX TUMOB TPMIOHOMETPUYECKUX YPaBHEHMN;

MOZEeNnpPoBaTh peasbHble CUTYaL MM Ha A3blKe aaredbpbl, COCTABAATb BbIPaXKeHUA, ypPaBHEHWUS, HEPaBEHCTBA NO
YC/IOBMIO 33a4M, UccnenoBaTb NOCTPOEHHbIE MOAENN C UCMO/Ib30BaHMEM annapaTta anrebpbl.

OyHKUUM U rpaduUKu:

cB060AHO onepupoBaTh NOHATUAMM: PYHKUMSA, cnocobbl 3aaaHMA GYHKLMN, B3aUMHO 0bpaTHble yHKLUUMU,
KOMNO3nUMA GYHKLUUA, rpaduK GdyHKLUMM, BbINOAHATL 31EMEHTapHble Npeobpa3oBaHMA rpadrKoB GyHKLNI;
cB060AHO onepnpoBaTh NOHATUAMKU: 0H6NACTb ONPeSeNeHNA U MHOMKECTBO 3HaYeHUN GYHKLMN, HYIU
DYHKLMN, NPOMEIKYTKN 3HAKONOCTOAHCTBA;



cB06OOHO ONEepMpPOBaTb NMOHATUAMM: YETHbIE U HEYETHbIE YHKLMM, Nepuoandeckme GyHKUUKN, NMPOMEKYTKU
MOHOTOHHOCTM GYHKLUU, MAKCUMYMbl U MMHUMYMbl GYHKLMU, Hanbobluee n HAMMeHbLUEe 3HaYeHne
bYHKLMN Ha MPOMEXKYTKE;

cB060A4HO onepupoBaTbh MOHATUAMM: cTeNeHHasA GYHKUMA C HAaTypasibHbIM U LLe/IbIM NOKasaTenem, rpadpuk
CTeneHHOoM GYHKLUMU C HaTypanbHbIM U LLe/IbIM NOKa3aTesieM, rpaduK KOpHA N-oi cTeneHn Kak GyHKLUMmU
0bpaTHOM cTENEHU C HaTypa/bHbIM NOKas3aTenem;

onepupoBaTb NOHATUAMMW: IMHEMHAA, KBaapaTUYHan N ApobHO-AnHeHaa GyHKLUMN, BbINMONIHATD
3leMeHTapHOEe Uccef0BaHUE U NOCTPOEHME UX FPadUKOB;

cB060AHO onepupoBaTb NMOHATUAMM: NOKA3aTeIbHaA U orapudmmyeckas GyHKUMM, X CBOMCTBA M rpaduKu,
NCNoab30BaTb UX rPadUKM ANA peLleHna ypaBHEHN;

cB060AHO ONepupoBaTh MOHATUAMM: TPUFOHOMETPUYECKAA OKPYKHOCTb, onpeseneHne TPUroHOMEeTPUYECKMX
bYHKUNMIN YNCNOBOIO apryMeHTa;

NCNONb30BaTb rPaduKM GYHKLMI ANs UCCNef0BaHNA MPOLECCOB M 3aBUCMMOCTEN NPU pelleHnn 3aad ns
APYTMX y4ebHbIX NPeAMETOB U PEANbHOM KU3HU, BbipaxKaTb GOPMYIaMM 3aBUCUMMOCTU MEXKAY BENMYMHAMU;
Hayana matematmnyeckoro aHaiu3a:

cBOOOAHO ONepMpPOBaTb NOHATUAMMU: apudMeTUYECKAA U TeOMETPUYECKan Nporpeccus, 6eCKoOHeYHo
ybblIBatoLLLanA reoMeTpUYECKan NPOrpeccus, NMHENHbIN U SKCNMOHEHLMANbHbIN POCT, GOPMYIA COMKHbIX
NPOLEHTOB, UMETb MPECTaB/NEHME O KOHCTAHTE;

MCNo/1Ib30BaTb MPOrpPeccun ANa pelleHnsa peasbHbiX 3a4a4 NPUKAALHOINO XapaKTepa;

cB0OOAHO ONepMpoBaTb NOHATUAMM: NOC/EL0BATE/NbHOCTb, CNOCOObI 334aHMA NOC/ef0BaTe/IbHOCTEN,
MOHOTOHHbIE W OFpaHMYEHHbIe NOC/IeA0BaTENbHOCTU, MOHMMATb OCHOBbI 3aPOXKAEHMA MAaTEMATUYECKOTO
aHanM3a Kak aHann3sa 6eCKOHeYHO Manblx;

cB06OAHO ONepupoBaTbh NOHATUAMMW: HEMpPepbIBHblE YHKLIMKN, TOYKM pa3pbiBa rpadmka GyHKUMM, aCUMNTOTbI
rpadmka GpyHKUMK;

cB06OAHO ONepupoBaTh NOHATUEM: PYHKLMSA, HENPEPbIBHAA HA OTPE3Ke, MPUMEHATb CBOMCTBA HEMPEPbIBHbIX
bYHKLMI Ana pelweHna 3a4avy;

cB06OAHO ONepupoBaTbh NOHATUAMMW: NepPBasn U BTOPAn NPOU3BOAHbIE PYHKLMK, KacaTesibHaA K rpaduKky
GyHKuMY;

BbIYMC/IATb NPOM3BOAHbIE CYMMbI, MPOU3BEAEHMA, YaCTHOFO M KOMMNO3ULMMK ABYX PYHKUNI, 3HATb
NPOW3BOAHbIE 31IeMEHTAPHbIX QYHKLNIA;

NCNo/Ib30BaTb FEOMETPUYECKUIA U GU3UYECKUI CMbICA NPOU3BOLAHON ANA PeLleHna 3a4ay.

MHoecTBa 1 noruKa:

cBOOOAHO ONepPMPOBaTb NOHATUAMMW: MHOMKECTBO, ONepaL MM HaL MHOKECTBaMU;

NCNo/1b30BaTbh TEOPETUKO-MHOMKECTBEHHbIN annapaTt ANA ONMCAHUA peasibHbIX NPOLECCOB U ABNEHWUI, NPU
peleHmm 3a4a4 U3 4pYrux y4ebHbIX NPeaMeToB;

cBOOOAHO ONepMpoBaTb NOHATUAMU: ONpeaeneHne, TEOpeMa, ypaBHEHNE-CeACTBUE, CBOMCTBO
MaTeMaTMyecKoro o6beKTa, 0Ka3aTesIbCTBO, PaBHOCU/IbHbIE YPaBHEHUA U HEPABEHCTBA.

K KoHUy 06y4eHmsa B 11 Knacce obyyatowminca NnoayymT cneayrowme npeameTHble pesyibTaTbl N0 OTAEbHbIM
Temam pabouein nporpammbl Kypca «Anrebpa 1 Hayana maTemaTUYeCcKoro aHaAnsa»:

Yncna v BblMUCAEHWUA:

cB06OHO ONepMpPoBaTb NOHATUAMMU: HATYPaNbHOE U LLe0e YNCN0, MHOMXKECTBA HaTypPasibHbIX U LieNbIX YNCEeN,
MCNONb30BaTb NPU3HaAKK aenmmoctn uenbix yncen, HOA n HOK HaTypanbHbIX Yncen Ana peweHuma 3agau,
NPUMEHATb anropuTm EBKNMAa;

cB0B6OAHO ONEepMpPoBaTb MOHATUEM OCTATKA NO MOAYIO, 3aMMUCbIBATb HaTypasibHble YACAA B Pa3/INYHbIX
MO3MLMOHHBIX CUCTEMAX CYNCNEHMSA;

cB06OAHO ONepMpPoBaTb NOHATUAMM: KOMMIEKCHOE YMCI0 U MHOXKECTBO KOMMNIEKCHbIX YNCeN, NPeacTaBNATb
KOMMEKCHble Yncna B anrebpanyeckoin u TpUroHomeTpuyeckoin popme, BbINONHATL apudmeTnyeckme
onepauumn ¢ HUMM U M306parkaTb Ha KOOPAMHATHOMN MNAOCKOCTH.

YpaBHEHUA N HEPaBEHCTBA:

cB06OHO ONepMpoBaTb NOHATUAMMU: MPPALLMOHANbHbIE, MOKA3aTe/ibHble U orapudmmyeckme HepaBeHCTBa,
HAaXo0aMTb UX PeLUeHMA C MOMOLLbIO PAaBHOCW/IbHbIX NEPEXOA0B;

OCyLLEeCTBAATL OTOOP KOPHEN NPU peLleHMUU TPUTOHOMETPUYECKOTO YPaBHEHUS;

¢B0bOOAHO ONepmMpoBaTb NOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHATL HEObX0aMMble GopMybl
ONA pelleHna OCHOBHbIX TUMOB TPMIOHOMETPUYECKUX HEPABEHCTB;



cB060AHO ONepupoBaTh MOHATUAMMU: CUCTEMA U COBOKYMHOCTb YPaBHEHWUIM U HEPABEHCTB, PaBHOCU/IbHbIE
CUCTEMbI U CUCTEMBbI-CNEACTBUSA, HAXOAUTb PELIEHUA CUCTEMbI U COBOKYMHOCTEN PaLMOHa/bHbIX,
MPpPaLNOHabHbIX, NOKa3aTe bHbIX U IorapudMUUYECKUX YPaBHEHUA U HEPABEHCTB;

peLaTb PaLMOHabHble, MPPaALMOHA/bHbIE, MOKa3aTe/bHble, 1orapuPpmmnyeckne U TPUroHOMeTPUYECKME
YPaBHEHUA U HEPABEHCTBA, COAEPKALLME MOAYIN N NAPaMETPbI;

NPUMEHATb rpadmyYeckne MeToabl A5 peLeHNs ypaBHEHUIA M HEPABEHCTB, a TaK¥Xe 33434 C NapameTpamu;
MOZEeNNPOoBaTb peasbHble CUTYaL MK Ha A3blKe anrebpbl, COCTaBNAATb BblPaXKeHMA, YPaBHEHWA, HEPABEHCTBA U
MX CUCTEMbI MO YCNOBUIO 334a4M, UCCAeA0BATb NOCTPOEHHbIE MOLENN C UCMONb30BaHMEM annapaTa anrebpol,
WHTEPNPEeTUPOBATb NONYYEHHbIM pe3yabTar.

PYyHKUMM U TpadUKu:

CTPOMUTb rpadmKM KOMMNO3ULMN PYHKLMIA C MOMOLLbIO 3/1eMEHTAPHOIO UCCEeA0BAHNA U CBOMCTB KOMMO3ULUK
ABYX GYHKLMI;

CTPOUTb reoMeTpUYeckmne obpasbl ypaBHEHUIN U HEPABEHCTB Ha KOOPAMHATHOM NI0CKOCTY;

cB060AHO onepupoBaTh NOHATUAMMU: FTPAGUKN TPUTOHOMETPUYECKUX PYHKLUI;

NPUMEHATb PYHKLMUWN AN MOAENNPOBAHUA U UCCNEA0BAHUA peasibHbIX NPOLECcCosB.

Hayana matematmnyeckoro aHanusa:

NCNob30BaTb NPOU3BOAHYIO ANA UCCNeAoBaHUA GYHKLUUM HA MOHOTOHHOCTb M 3KCTPEMYMbI;

HaxoAuTb Hanbosbllee M HaMMeHbLLEee 3HaYeHUs GYHKLUM HENPEPBLIBHOW Ha OTPE3Ke;

NCNo/1b30BaTb MPOU3BOAHYIO A5 HAXOKAEHUA HAUYYLLEro peweHuns B NPUKAAAHbIX, B TOM Yncie
COLMaNbHO-3KOHOMMYECKKX, 3a4a4ax, 418 onpeaeneHns CKOpoCTU U YCKOPEHMA NpoLecca, 3aaHHoro
dopmynon nnm rpapuKkom;

cB0b6OAHO ONepMnpoBaTb NOHATUAMMU: NepBOObpa3Hasn, onpeaenéHHbIA MHTerpaa, HaxoAuTb NepBoobpasHble
3JIEMEHTAPHbIX PYHKLUMI U BbIMUCAATL MHTErpan no ¢opmyne HotoTtoHa—/1enbHnLa;

HaxoamMTb NAOWAAN NAOCKUX GUTYp N 06BEMbBI TEN C MOMOLLBIO UHTErpana;

UMEeTb NPeACTABNEHME O MaTEMATUYECKOM MOLEIMPOBAHMM Ha NpMMepe COCTaBneHUA AnddepeHunanbHbIX
YyPaBHeHMA;

peLaTtb NPUKNaLHble 334341, B TOM YMC/E COLMANBHO-9KOHOMMYECKOTO M GU3MYECKOrO XapaKTepa,
cpeacTBamMmM MaTeMaTMYECKOro aHanm3a.






TEMATWUYECKOE NJTAHMPOBAHUE YHYEBHOIO KYPCA «AJITEBPA U HAYAJIA MATEMATUYECKOI O AHAJ/IU3A»
10 KNTACC

Ne

Tema, pasgen Kypca

MporpammHoe cogeprkaHue

XapaKTepucTuKa aeatenbHOCTU obyyatowmxcs

Ucnonb3yemblie S0P

BocnunTatenbHbIn

n/n noTeHumMan NPorpammbl
BOCAUTAHMA «YpoUuHasn
AeATeNbHOCTbY
1. MHoxecTBO MHoecTBO, onepaumn Hag, Ncnonb3oBaTb TEOPETUKO- MHOMKECTBEHHbIN Poccuiickas MpnenevyeHne BHMUMaHUA
AeNCTBUTENIbHbIX MHOXEeCTBaMM U UX CBOMCTBA. annapat 418 OnUcaHna Xxo4a pelueHus 3/1EeKTPOHHaA LWKoNa yyalmxca K
yncen. [Ounarpammbl ditnepa-BeHHn. MaTeMaTUYeCKMX 3aa4, a TaKkKe peasibHbIX https://resh.edu.ru/su | obcy»aaemoi Ha ypoKe
MHorouneHsl. MpumeHeHne TeopeTUKo- NPOLLECCOB U ABNEHUIA. bject/51/10/ MHpopMaLnW;
PaumoHanbHble MHOXEeCTBEHHOr0 annapara gaa OnepupoBaTb NOHATUAMM: PaLMOHaANbHOE MHULMMPOBAHME U
YpPaBHEHMUA peleHna 3aaau. uncno, beckoHeyHan nepuoamuyeckan Apobb, | EamHaa Konnekumn noagepkka
M HepaBeHCTBa. PaunoHanbHble Yncna. NPOLEHTbI; UPPaLMOHaAbHOE U LLoP nccnenoBaTeNbCKon
Cuctemsl O6bIKHOBEHHbIE W AECATUYHbIE | AeMCTBUTE/NIbHOE YMCNO0; MOAY/b http://school- AeATeNbHOCTH
NIMHENHbIX Aapobu, AENCTBUTENIbHOTO YNCNA; UCNOIb30BaTh 3TH collection.edu.ru/ LWUKO/IbHWUKOB;
YPaBHEHUM npoLeHTbl, becKkoHeYHble MOHATUA NPU NPOBEAEHUN PACCYKAEHWUIA U BOCMMTaHMeE
(28 y) nepuogunyeckme apobu. [OKa3aTeNbCTB, NPUMEHATb 3KOI0rMYECKoro u
MpumeHeHue ApPO6M 1 NPOLEHTbI ANA peLleHnn rYMaHMCTUYECKOTO
Apobeit u NpoueHToB aNA NPUKNAAHbIX 33434 U3 Pa3/IMYHbIX OTpacaei MbIL/IEHWNA; aKTUBM3ALMA
peleHna NpUKAagHbIX 3adad. 3HaHWI M peanbHOM XKM3HU. Mcnonb3osaTb nosHaBaTeNbHOM
[elcTBuUTeNbHbIE YMCAa, NPUBANNKEHHbIE BbIMMCAEHUA, NpPaBKna AeATeNIbHOCTH;
pauuoHanbHble U OKpPYr/eHNa, NPUKNAOKY M OLLEHKY pe3ybTaTa coobuieHmne

MppaLMoHanbHbie Yncna.
ApudmeTnyeckune onepaumu c
OEeNCTBUTENIbHBIMUW YNCAAMMU.
Mopaynb [eNCTBUTENbHOMO
4yMcna u ero CBOMCTBA.
MpUBAMKEHHbIE BbIYUCTEHMA,
npaBwWaa OKPYr/ieHus, MPUKNAKa
W OLEHKa pe3yabTaTa
BbIYMCNEHUN.

OcHOBHble MeToAbl pelleHns
LeNbIX U APOOHO paLMOHabHbIX

BblYMCNEHUN.

MpUMeHATb pa3inyHble MeToAbl peLleHus
PaLMOHa/bHbIX U APOBHO-PALMOHANBHbBIX
YPaBHEHWIM; a TaKKe MeToA MHTepBasioB A/A
peLleHns HepaBeHCTB.

OnepnpoBaTb NOHATUAMU MHOTOYNIEH OT
OZHOW NepemMeHHOM, ero KOpHWU; NPUMEHSATb
AeNeHne MHOro4Y/ieHa Ha MHOTOYJ/IEH C
ocTaTKoM, Teopemy besy 1 Teopemy Bueta
ONA pelleHns 3aaau.

OnepupoBaTb NOHATUAMMU: CUCTEMA IMHEMHBIX

NCTOPUYECKUX AaHHbIX 06
YYEHbIX — MaTeMaTUKaXx,
BHeCLUMX BK/ag B
pa3BUTME HayKK HaLlel
CTpPaHbl U MUPA B LLENOM;
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YPaBHEHWUI N HEPABEHCTB.
MHoroyneHbl oT 0gHOM
nepemeHHon. leneHune
MHOTrO4Y/IEHa Ha MHOFOY/IEH C
ocTtaTkom. Teopema besy.
MHoro4neHsbl € LLenbiMu
koadpdpuumeHTamn. Teopema
Buerta. PeweHue cuctem
JIMHENHbIX ypaBHeHM. MaTpuua
CUCTEMbI IMHENHbI YPaBHEHWUA.
Onpepenntenb matpuubl 2x2, ero
reoMeTpUYecKnit CMbICA U
CBOWCTBA; BblYMCNEHUNE €ro
3HAYeHUA; NPUMEHEHUNE
onpeaenuTens AnA peleHus
CUCTEMbBI IMHENHbIX YPABHEHWIA.
PeweHwne npuKnagHbIx 33434 C
NOMOLLLbIO CUCTEMBI IMHEMNHbIX
YPaBHEHWA.

ypaBHeEHUI, MaTpuua, onpeaenmrenb
MaTpuLbl.

MHoOrouneHbl OT O4HOM NepeMeHHON!.
JeneHne MHOro4neHa Ha MHOTOY/IEH C
ocTtaTkom. Teopema besy. MHorouneHsbl ¢
uenbimmn koapouuneHtamm. Teopema Bueta.
PeleHne cucTem NMHENHbIX YPAaBHEHWA.
MaTpuua cucTemol IMHENHbI YPaBHEHWA.
Onpegenntenb matTpuubl 2x2, ero
reoMeTpUYecKUii CMbIC/T U CBOMCTBA;
BblYMC/IEHNE ero 3HaYeHMA; NPUMEHEHME
onpegenuTensa ANA peweHna CUCTEMBI
JIMHEeWHbIX ypaBHeHUI. PelleHne npuKkNagHbIxX
33434 C NOMOLLbIO CUCTEMbI JIMHEMHbIX
YPaBHEHWIA.

PyHKUNK

Urpadumkn. CteneHHan
dYHKUMA

C Uenbim NoKasatenem
(12 4)

®yHKUMA, cnocobbl 3aaaHnA
byHKUMK. B3amHo obpaTtHble
YHKUMM. Komnosunums GyHKLNIA.
lpaduK GyHKLMU. DnemeHTapHble
npeobpasoBaHus rpaduKos
byHKLMIA. ObnacTb onpeseneHuns
W MHOXeCTBO 3Ha4YeHuM
byHRUMN. Hynun GyHKumK.
MpomeXKyTKN 3HAaKONOCTOAHCTBA.
YéETHble N HeYETHble YHKLMMK.
Mepuoamnyeckme GyHKUUN.
MpomeKyTKM MOHOTOHHOCTH
bYHKLMN. MaKkcumymbl 1
MUHUMYMbI GYHKLUN.
Hanbonbluee n HaumeHbLee

OnepupoBaTb NOHATUAMM: PYHKLMA, CNOCOOLI
3afaHunA GYHKLMMK; B3aMMHO 0bpaTHble
OYHKUMM, KOMNo3nLMAa GYHKLUNI, rpaduK
byHKUMK, 0bnracTb onpeaeneHusa u
MHOECTBO 3Ha4YeHU I GYHKLMM, HYU
bYHKUMN, NPOMENKYTKM 3HAKONOCTOAHCTBA;
NIMHeWHasn, KBagpaTuyHas, 4pobHO-nMHenHan
M cTeneHHas GyHKLMK.

BbINONHATL 3n1emeHTapHble Npeobpa3oBaHua
rpaduKoB GyHKLUMNA.

3HaTb M YMETb [,0Ka3blBaTb YETHOCTb UN
HEYETHOCTb GYHKLUK, NEPUOANYHOCTD
bYHKUMK, HAXOANTb NPOMEKYTKM
MOHOTOHHOCTU GYHKLUKN, MaKCUMYMbI U
MUHUMYMbI GYHKUMK, Hanbobliee u

Poccuiickasn
3NEeKTPOHHAA WKoAa
https://resh.edu.ru/su
bject/51/10/

EaovHas Konnekuma
LoP
http://school-
collection.edu.ru/

UHUUMMpOoBaHMe
obcyRaeHui,
BbICKa3blBaHWUIi CBOEro
MHeHUA, BbIpaboTKM
CBOEro JIMYHOCTHOTO
OTHOLLEHMA K U3y4aeMbIM
cobbITUAM, ABIEHUAM;



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3HayeHune PpyHKUMM Ha
NPOMEKYTKE.

JInHelHan, KBagpaTUUYHanA U
APOOHO-MHENHAA GYHKLUMM .
dnemeHTapHOe nccnegoBaHue u
nocTpoeHue rpadnKoB ITUX
bYHKLMIA. CTeneHb € Luenbim
nokasartenem. buuHom HbloTOHA.
CteneHHas oyHKUMA C
HaTYPa/IbHbIM U LeNbIM
nokasaTenem. E€ csolictBa u

rpaduk.

HaMMeHbllee 3HaYeHne GYHKLMU Ha
NPOMEKYTKE.

dopmynmMpoBaTb U UAAOCTPUPOBATL
rpapuyeckn cBOMCTBA JIMHENHOMN,
KBagpaTU4HON, APOBHO-TNHENHON K
CTeneHHOoM GyHKUMIA.

BbipaxkaTb GopMynamm 3aBUCUMOCTU MEXKAY
BE/IMYMHAMMU,

3HaTb onpeaesieHne U CBOMCTBA CTEMNEHMU C
LeNbiM NoKasatenem; nogxoasnilyto popmy
3anuncK AenCcTBUTENbHbIX YNCEN ONA peLleHuns
NPaKTUYECKUX 33434 U NpeacTaBieHus
OaHHbIX.

ApudmeTnyeckuii ApudmeTnyecKmii KopeHb dopmynmposaTb, 3aNUCbIBaTb B Poccuitckas BocnuTaHuMe yyalumxca Ha
KOPEeHb N-OM CTEMEHU. | HaTypasbHOW CTEMNEHMU U €ro CUMBOINYECKOW GOPME N UCNOb30BaATb 3NEKTPOHHAA WKoa obLieyenoBeYeckmx
NppaLmoHanbHble CBOWCTBA. CBOWCTBA KOPHA N-01 cTeneHn ans https://resh.edu.ru/su | ueHHoCTSX,
ypaBHeHUs Mpeobpa3oBaHUA YNCAOBbIX Npeobpa3oBaHNA BbIPAKEHUIA. bject/51/10/ dopmuposaHue
(18 4) BblpaXeHU, coaepKaLmx HaxoauTb peleHna nppaumoHanbHbIX OTBETCTBEHHOCTH,
CTEMNeHU N KOPHW. YPaBHEHWI C MOMOLLLbHO PAaBHOCU/IbHbIX EamHas konnekumsa NCNONHUTENBHOCTH,
NppaumoHanbHble ypaBHEHUA. nepexoaoB WK OCYLLECTBASAA NPOBEPKY LloP CaMOCTOATENBHOCTMH,
OCHOBHble MeToAbl peLleHns KOpHe. http://school- paboTocnocobHoCTH,
MPPaLMOHAIbHbIX YPaBHEHWUNA. CTpounTb rpadmk GpyHKUMM KOPHA N-0i collection.edu.ru/ BHMMATENbHOCTM U Ap.
PaBHOCUbHbIE NEpexoapl B cTeneHu Kak obpatHon ana GyHKUUK cTeneHun
peLeHnn MPPaLUOHAIbHBIX C HaTypa/ibHbIM NOKa3aTesem
YPaBHEHMWIA.
CsowicTtBa U rpaduK KOpHA n-oi
cTeneHu Kak GyHKLUMM obpaTHOW
CTEMEeHM C HAaTypPaibHbIM
rnokasaTtenem.
MokaszaTtenbHas CTeneHb € paumoHanbHbIM dopmynmposaTb onpeaeneHue cTeneHn ¢ Poccuitckas BocnuTaHMeoTBeTCTBEHH
byHKUMA. nokasaTtesiemM u eé cBOMCTBa. paLMOHaIbHbIM NOKA3aTeieM. 3NEeKTPOHHAA WKoAa 0CTM3anopyyYeHHOeAEeNo,
MokazaTtenbHble MokasaTtenbHaa GpyHKLUMA, eé BbINoAHATL NpeobpaszoBaHMA YNCIOBbIX https://resh.edu.ru/su | ysepeHHocT B cebe,
ypaBHeHUA CBOWCTBaA M rpaduK. BbIPAYKEHUI, COAEPIKALLUUX CTENEHU C bject/51/10/ YMEHMUA CAbIWaThb U
(10y) Ncnonb3osaHue rpaduka paLMoHaNbHbIM NoKalaTenem. Micnonb3osaTtb caywatb
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bYHKLMK ana peweHnn
ypaBHEHM

lNokasaTenbHble ypaBHEHUA.
OcHOBHble meToAabl peleHna
NoKasaTe/bHbIX YPaBHEHWIA.

undpoBble pecypcbl Aaa NOCTPOEHUA rpaduka
nokasaTenbHOM GYHKLMU U U3yyeHnA eé
CBOWCTB.

HaxoauTb peleHma noKkasaTenbHbIX
YPaBHEHMWIA.

EanHaa Konnekuusa
Uop

http://school-
collection.edu.ru/

ApYyroroyyeHuKa,pearnpo
BaTbHaHEOXNAAHHYIO
CUTyaUMIO, CAEPKUBATb
aMoumm

Norapudmmyeckas Norapuédm umcna. Ceoinctea [asaTtb onpeaenerHune norapudma 4uncna; Poccuiickas MpumeHeHNeHaypPOKEeNHT
dyHKUMA. norapuoma. NMpeobpasoBaHue AECATUYHOrO M HaTypasibHOro norapudma. 3/1IEKTPOHHAA WKoNa epaKkTUBHbIxbopMpaboThl
Norapudpmmnueckue BbIpaXeHU, coaepKaLimx Mcrnonb3osaTtb cBOMCTBA Iorapudmos ans https://resh.edu.ru/su | ;
ypaBHeHus (20 u) norapuomoi. npeobpasoBaHua forapndmuyeckmx bject/51/10/ OpraHn3aunnTBOPYECKOM

Norapudmunyeckasn GyHKUusA, eé BblpaXKeHUN. nccnenoBaTenbCcKom

CBOWCTBA U rpaduK. CtpounTb rpadmK norapndmmyeckoin GpyHKLUK EaoviHaAa Konnekuma OeATeNbHOCTM yyalumxca

Ucnonb3oBaHue rpaduka KaK 0bpaTHOM K NOKas3aTe/ibHOM 1 LoP

bYHKUMM ana peweHuna MCMNONb30BaTb CBOMCTBA JI0rapudMmMUecKo http://school-

ypaBHeHui. Jlorapudmuyeckune bYHKUMM aNnAa pelleHna 3aay. collection.edu.ru/

ypaBHeHus. OCHOBHble MeTOAbI HaxoguTb peleHna norapudmmnyeckmnx

peleHuA norapuemmnyeckmnx YPaBHEHWI C MOMOLLLbHO PAaBHOCU/IbHbIX

YypaBHEHWIN. PaBHOCW/IbHbIE nepexoaoB WK OCYLLECTBASAA NPOBEPKY

nepexoabl B peleHunm KOpPHeN.

NorapnPMUYECKMX YpaBHEHWUA.
TpuroHomeTpuyeckme | CUHYC, KOCUHYC, TAHFEHC U [aBaTb onpeaeneHuns cMHyca, KOCUHYCa, Poccuitckas [enatb 0CO3HaHHbIM
BbIPaXKeHMWA U KOTaHIeHC YNC/IOBOrO apryMeHTa | TaHTeHCa M KOTAHreHCa YMC/I0BOTO apryMeHTa; | 3N1EeKTPOHHAA WKoa BblIOOpP, YMETb
YypaBHEHUS ApPKCUHYC, aPKKOCUHYC U a TaK¥Ke apKCMHYCa, apKKOCUHYCa U https://resh.edu.ru/su | aprymeHTMpoBaTh €ro,
(22 4) aPKTaHreHC YNCNOoBOro apKTaHreHca ymcna. bject/51/10/ 6paTtb

aprymeHTa. TpuroHomeTpuyeckasn | MpMMEHATb OCHOBHbIE TPUTOHOMETPUYECKUNE OTBETCTBEHHOCTb 33

OKPY¥KHOCTb, onpegeneHue dopmynbl s npeobpasoBaHus EanHan Konnekums pes3ynbTaTtbl BbiboOpa

TPUTOHOMETPUYECKUX GYHKLNI TPUTOHOMETPUYECKMX BblParKEHWUN. uop

yncnosoro aprymeHTa. OcHoBHble | MpuMmeHATb GopMy bl TPUTOHOMETPUN ANA http://school-

TpUroHomeTpuyeckue GopmMynbl. | peleHns OCHOBHbIX TUM TpUroHomeTpudeckux | collection.edu.ru/

MNpeobpasoBaHue YPaBHEHMWIA.

TPUTOHOMETPUYECKUX

BblpaxeHuii.PeweHne

TPUTOHOMETPUYECKUX

YPaBHEHMWIA.
MocneposatenbHocTn | MocnenoBaTeNbHOCTU, CNOCOOLI OnepupoBaTb NOHATUAMM: Poccuitckas MpuBneyeHne BHUMaHUA
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W Nporpeccum 3a4aHua nocieoBaTeNbHOCTEN. | NocieaoBaTelbHOCTb, CNOCo6bl 3a4aHNA 3/IeKTPOHHAaA LWKoa ydalmxca K
(10 4) MeTtoa maTemaTnyecKkom nocnenoBaTeNbHOCTEN; MOHOTOHHbIE U https://resh.edu.ru/su | obcy»aaemoi Ha ypoKe
WUHAYKUUN. MOHOTOHHbIE 1 orpaHuMyeHHble NocAeA0BaTeNbHOCTH; bject/51/10/ MHPopmaLnuy;
OrpaHUYeHHble nccnefoBaTtb NOC/AeA0BaTEIbHOCTU Ha MHULMNPOBAHMKE U
nocneposatesbHOCTU. UcTopua MOHOTOHHOCTb M OrPaHNUYEHHOCTb. EanHaa Konnekums noaneprkka
aHanun3a 6ecKkoHeYHo Manblx. Mony4aTtb npeacraBaeHne 06 ocHoBHbIX naesax | LLOP nccnenoBaTenbCcKol
Apudmetmnyeckasa u aHann3a 6ecKoOHeYHO ManbIX. http://school- AeATeNbHOCTU
reoMeTpuYecKan NPorpeccmu. [asaTb onpeaeneHne apudpmeTmyeckom m collection.edu.ru/ LWKO/IbHUKOB;
beckoHeuHo yb6biBatoLLan reomeTpuyeckoi nporpeccuu. [lokasbiBatb aKTUBM3aUMA
reomeTpuyeckan nporpeccus. CBOMCTBa apudPMeETUYECKOM U Nno3HaBaTe/IbHOM
Cymma beckoHeyHo ybbiBaloLen | reoMeTpuYecKoi NPorpeccmum, HaxoauTb OeATeNbHOCTY;
reoMeTpUYecKoi NPorpeccmm. CYMMY UY/IEHOB NPOrPECCUU, a TaKKe CyMmmy
JINHENHbIN N 3KCNOHEHUMaNbHbIA | YneHoB BecKoHeuYHo ybbiBatoLwe
poct. Yucno e. Popmyna reomMeTpMUYecKomn nporpeccum.
CNOXKHbIX NPOLEHTOB. Ncnonb3oBaTb NpoOrpeccum gns peleHus
Ncnonb3oBaHMe nporpeccun Ana | 3agay NpUKNagHOro xapakrep.
pelleHus peanbHbIxX 3a4a4 MpumeHaTb GopMyNy CNOXKHbBIX NPOLLEHTOB
NPUKIaZHOro XapakTepa. ONA peleHns 3a4a4y U3 peasbHOM NPaKTUKMK.
HenpepbiBHbIE HenpepbiBHble pYHKLUUN U KX OnepupoBaTb NOHATUAMMK: GYHKUMSA Poccuitckan AKTMBM3aLMUA
dYHKUMMN. cBoicTBa. Touka paspbiBa. HenpepbiBHas Ha OTpe3Ke, TOYKa pa3pbiBa 3/IeKTPOHHAA WKoa Nno3HaBaTe/IbHOM
MpounssogHas AcumnToTbl  rpadMKoB dYHKUMK, acumnToTa rpadunKka yHKUMUN. https://resh.edu.ru/su | aeatenbHocTy;
(20 ) dyHKumi. ColicTBa GyHKLMIN MpumeHATb CBOMCTBA HenpepbIBHbIX GYyHKUM | bject/51/10/ npueaeYeHne BHUMAHUA

HenpepbIBHbIX HA OTPE3Ke.
MeTtoa nHTepBsanoB AnA
peleHns HepaBeHCTB.
MNpumeHeHWe CBOMCTB
HenpepbIBHbIX GYHKUNUA AnA
peweHna 3agad. MNepsaa n
BTOPas NPOM3BOAHbIE
byHKumn. Onpenenexue,
reoMeTpUYecKunii U puUsnyeckni
CMbIC/1 NPOW3BOAHOM.
YpaBHeHUe KacaTeibHOWM K

rpadumKky GyHKLUN.

ONA pelleHna 3aaau.

OnepupoBaTb NOHATUAMM: NEPBAA U BTOPas
npon3soaHble GYHKUUKU; MOHUMATb
bU3NYECKUI1 N reOMETPUYECKUI CMbICA
NPOW3BOAHON; 3aNUCbIBaTb YpaBHEHWE
KacaTeNbHOM.

BbluncnATb NPOM3BOAHbBIE CYMMbI,
Npou3BeAEeHUA, YACTHOFO U CIOXKHOM
bYHKLMN.

M3yyaTb NpoOM3BOAHbIE S1EMEHTAPHbIX
YHKUMNA.

Mcnonb3oBaTb reoMeTPUYECKUA U

EovHas Konnekuma
LoP
http://school-
collection.edu.ru/

yyalLmxca K LeHHOCTHOMY
acneKkTy M3yyaemblix Ha
YPOKax ABNeHN;
npuB/eYEHME BHUMAHNA
yyalumxca K
obcyKaaemon Ha ypoke
MHpopmaunu;
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dU3nYEeCKMIi CMbIC NPOU3BOAHON ANA
pelweHuns 3agay. NMponssogHble
3/IeMeHTapHbIX GpYHKUMI NponsBeaeHus,
YaCTHOTrO M KOMNO3ULMN GYHKLMNA.

OBLLEE KOJIMYECTBO YACOSB - 140

11 knacc

Ne

Tema, pasgen

MporpammHoe coaeprkaHue

Xa PaAKTEPUCTUKA AEATE/NIbHOCTU o6yqarou.|,mxc;=|

Ncnonb3yemble S0P

BocnuTaTenbHbli

n/n Kypca noTeHunan Nnporpammeol
BOCNMTaHMA «YPOUHasA
0eATeNbHOCTbY

1. UccneposaHue MprMmeHeHWe NPOU3BOAHON K CtpouTb rpadmK KOMNosmunm GyHKUMA C Poccuiickasn MHUUMmMpoBaHme n

OYHKUMIM nccnefoBaHuoo yHKUMM Ha NOMOLLbIO 3/1IeKTPOHHAA WKoNA nogaeprKka

C NOMOLL,bIO MOHOTOHHOCTb U 3KCTPEMYMbI. | 31€MEHTAaPHOro UCcaen0BaHUA U CBOMCTB https://resh.edu.ru/su | nccnepgosatenbckoi
npon3BOAHOM HaxoxaeHne Hanbonblero KOMMO3MLUN. bject/51/11/ 0eATeNbHOCTU

(24 ) HaMMeHbLLEero 3Ha4YeHunA CTpoutb reomeTpuyeckne obpasbl ypaBHEHUN U obyuatowwmxca

HenpepbIBHOM QYHKLUKM Ha
oTpeskKe.

MNpumeHeHWe NPOU3BOAHOM
ANA HAaXOXKAEHUA Hanaydwero
pelleHna B MPUKAAAHbIX
3aflavax, ona onpeaeneHua
CKOPOCTU U YCKOPEHWUA
npouecca, 3a4aHHOro
dopmynoii nnm
rpadpmrom.Komnosunumsa
byHKUMA. TeomeTpuueckmne
06pasbl ypaBHEHUN U
HEepPaBeHCTB Ha KOOPANHATHOW
NAOCKOCTH.

HepaBeHCTB Ha KOOPANHATHOW NJOCKOCTY .
Mcnonb3oBaTb NPOM3BOAHYHO A1A UCCAeA0BaHUA
OYHKUMM HAa MOHOTOHHOCTb M 3KCTPEMYMbI;
HaxoAuTb Hambosbliee U HaMMeHbLUee 3HaYeHus
dYHKLMM HeNpepbIBHOM Ha OTPe3Ke; CTPOUTb
rpadmkm GyHKUMIA HA OCHOBAHMM NPOBEAEHHOTO
nccnenoBaHuA.

Mcnonb3oBaTb NPOM3BOAHYIO 1A HAXOXKAEHUA
HaWNy4yLlero pelweHns B NPUKAaaHbIX, B TOM Yucne
COLMaIbHO-3KOHOMMYECKUX, 3a4a4ax, ANA
onpeaeneHna CKOpoCTu

W YCKOpEeHUs npoLecca, 3agaHHoro Gpopmyaon nam
rpapukom.lMonyyaTb NpeacTaBieHne o
NPYUMEHEHNN NPOU3BOAHOM B Pa3/IMYHbIX OTPACAAX
3HaHUNA.

EauHaa Konnekuma
LOoP
http://school-
collection.edu.ru/

B paMKax peanusaumm
UMW MHAMBUAYANBHBIX U
rpynmnoBbix
nccnenoBaTebCKUX
NPOEKTOB, YTO AacT
obyuvatowmmces
BO3MOXHOCTb
npnobpectn HaBbIK
CaMOCTOATENIbHOTO
pelleHunsa TeopeTUYecKom
npob6aembl, HaBbIK
reHepMpoBaHUsA U
odpopmneHun
COBCTBEHHbIX MAaeN,
HaBblK YBaXKUTENbHOIO
OTHOLLUEHMSA K YYXKUM
naeam, obopmMaeHHbIM B
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paboTax apyrux
uccnegoBsaTtenien, HaBblK
ny6AnYHOro
BbICTYN/IEHMA Nepes,
ayauTopuen,
APryMeHTMpPOBaHMA U
OTCTAaMBAHWUA CBOEM TOUKM

3peHus.
MNepBoobpasHas u | MNepBoobpasHas, OCHOBHOE OnepupoBaTb NOHATUAMMU: NepBOO6pPa3Han u Poccuiickasn AKTMBMU3aALMA
MHTErpan CBOWMCTBO NepBoObpasHbIX. onpeaenéHHbln nHTerpan. Haxoantb 3/IEKTPOHHAA WKoNa NMO3HaBaTe/IbHOM
(12 4) MNepBoobpasHbie nepBoobpasHble 3N1eMeHTaPHbIX GYHKLMUI U https://resh.edu.ru/su | geatenbHocTy;
3/IeMeHTapHbIX GYHKUUNA. BbIYMCAATb MHTErPan no popmysie HbtoToHa - bject/51/11/ npuBaeYeHne BHUMaHNA
MpaBna HaxoXAaeHUs NelibHuua. yYaLmxca K LeHHOCTHOMY
nepBoobpasHbIX. HaxoguTb naowaamn nnockux ¢puryp n o6vémbl Ten | EgmHan Konnekums ACMeKTy M3y4yaeMmblx Ha
NHTerpan. FfeomeTpuyeckui C MOMOLLbIO ONpesenéHHOro UHTerpana. LloP YPOKax ABNEHWUI;
CMbICA MHTerpana. Boluncnenne | 3HaKOMUTLCA C MaTEMATUUYECKUM http://school- npueaedYeHne BHUMaHUSA
onpeaenéHHoro nHTerpana no MOAEeNMPOBaAHNEM Ha NpUMepe collection.edu.ru/ yyalmxca K
dopmyne HotoToHa — anddepeHUnanbHbIX ypaBHEHWUNA. obcyKaaemoi Ha ypoke
NelibHuua. MonyyaTb NpeacTaBieHUe O 3HAaYEHWUW BBEAEHMUSA MHbopmaunu;
MpumeHeHWe UHTerpana ana MOHATUA MHTErpasa B Pa3BUTUN MATEMATUKMU.
HaxoXAeHuUs naolLasen
NAOCKUX GUryp n 06vEMoB
reoMeTpUYecKmx Tesn.
Mpymepsbl peLueHunit
anddepeHumanbHbIx
ypaBHeHU. MaTemaTnyeckoe
MOZEeNNpoBaHME peasnbHbIX
NPOLLeCCoB C MOMOLLbIO
anddepeHumanbHbIx
YPaBHEHMWIA.
Mpadpukm TpuroHomeTpudeckume GpyHKUMK, | Mcnonb3oBaTtb LMbpoBble pecypcbl ANs Poccuitckas NHULMMpPOBaHUE U
TPUTOHOMETPUYE | UX CBOMCTBA U rpaduKu. NoCTPoeHuUA rpadMKOB TPUFOHOMETPUYECKUX 3NEeKTPOHHAA WKoAa noageprKKa
CKUX QYHKUMNA. OTbop KopHel GYHKUMM M M3yYeHMA X CBOMCTB.PelwaTb https://resh.edu.ru/su | nccnegosarenbckoi
TpuroHomeTpuye | TPUrOHOMETPUYECKMX TPUroOHOMETPUYECKME YpaBHEHUA M ocywecTeaaTb | bject/51/11/ [eATeNbHOCTU
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CKue YPaBHEHWI C MOMOLLbIO OTOOpP KOPHEN C MOMOLLbIO TPUTOHOMETPUYECKOM obyuyatowmxca
HepaBeHCTBa TPUFOHOMETPUYECKOM OKpY»XHOCTU.[TpUMmeHATb dopmy bl EanHaa konnekums B paMKax peanunsaumm
(16 4) OKPYXHOCTH. TPUTOHOMETPUU ANA peLleHNA OCHOBHbIX TUMOB LOP UMUN UHOMNBUAYASIbHBIX U
PelweHne TPUroHOMETPUYECKMX | TPUTOHOMETPUYECKMUX HEPABEHCTB. Mcnonb3oBaTb http://school- rpynnoBbIX
HEepaBEHCTB. uMdpoBble pecypcbl 419 NOCTPOEHUA U collection.edu.ru/ nccnenoBaTeNbCKUX
nccnefoBaHuA rpaduKkos GyHKLMNA. NPOEKTOB.
MppaunoHanbHbl | OCHOBHblE METOAbI peLleHnsa MprmeHATb CBOMCTBA NOKa3aTe/ibHOM U Poccuiickasn MpueneyeHne BHUMaAHMA
e, NOKa3aTesibHbIX U norapudmmyeckon GyHKLMUN K peLleHmnto 3/IEKTPOHHAA WKoNA yyaLmxcesa K
nokKasaTte/ibHble U | norapudMUUYECKUX HEPABEHCTB. | MOKasaTe/bHbIX U norapudmmnyeckmx HepaseHcTs. | https://resh.edu.ru/su | obcy»kaaemoit Ha ypoke
norapnommyeckm | OCHOBHbIE METOAbI PeLleHUs ObocHoBaTb PaBHOCU/ILHOCTb NEPEX0A0B. bject/51/11/ nHpopmaymu;
€ HepaBeHCTBa MpPpPaUMOHaAbHbIX HEPABEHCTB. | PelwaTtb nppaLmoHanbHble U KOMBUHUPOBAHHbIE MHULMNPOBAHME U
(24 4) lpadmyeckne metoabl pelleHns | HepaBeHCTBA, C MOMOLLbIO PAaBHOCU/IbHbIX EoviHaAa Konnekums noanepKKa
MppaLMOHaNbHbIX, nepexoaos. LoP nccnenoBaTeNnbCKoM
NOKa3aTe/ibHbIX U Ncnonb3oBaTb rpaduyeckme MetToapl U CBOMCTBA http://school- 0eATeNbHOCTH
NorapnPMmnYeCKMX YpaBHEHUN U | BXOAALWMX B YPaBHEHWNE UIN HEPABEHCTBO collection.edu.ru/ LWKONbHUKOB;
HEpPaBEHCTB. PYHKUMI ona pelueHnn 3agad. BOCMNUTaHWE
3KONOrMYEeCcKoro u
rYMaHUCTUYECKOTO
MbILNEHNA; aKTUBU3ALMNA
nosHaBaTe/ibHOM
OeATeNbHOCTY;
KomnneKcHble KomnnaeKcHble yncna. KomnneKcHble uncna. Anrebpanyeckan u Poccuiickan AKTMBM3aLUA
yucna Anrebpanyeckas u TpUroHomeTpuyeckaa popmbl 3anmcu 3/IeKTPOHHAA WKona nosHaBaTe/ibHOM
(10 4) TpUroHomeTpuyeckaa popmol KOMMJIEKCHOIO Yncna. https://resh.edu.ru/su | aeatenbHocTy;

3anMcu KOMNJIEKCHOro Yncna.
ApudmeTnyeckune onepaumu c
KOMMJIEKCHbIMW YNCIaMM.
N306parkeHne KOMMNIEKCHbIX
Yymcen Ha KOOPANHATHOM
nnockoctn. ®opmyna Myaspa.
KopHu n-oii cteneHun ns
KOMMJIEKCHOTO YMcna.
MprmeHeHWe KOMNAEKCHbIX
yucen ANA peleHns

ApudmeTnyeckne onepauum ¢ KOMMAEKCHbIMU
yncnamu. N306paxkeHne KOMNIEKCHbIX YMcen Ha
KOOPAMHATHOM NNOCKOCTY.

OnepupoBaTb MOHATUAMM: KOMMJIEKCHOE YNC/IO U
MHOECTBO KOMIMJ/IEKCHBIX YMCe.

MpeAacTaBnATb KOMMNIEKCHbIE YUCAA B
anrebpanyeckol n TPMroHOMETpUYECKon popme.
BbINONHATL apudmeTMUEecKne onepaunmn ¢ HUIMK.
MN306pakaTb KOMMIEKCHbIE YNCAA HA
KOOPAMHATHOM NAOCKOCTU. MpUMeHATb dopmyny

bject/51/11/

EaovHas Konnekuma
LLOP

http://school-
collection.edu.ru/

npuBaeYeHMEe BHUMaHKSA
YYaLMXcA K LeHHOCTHOMY
acneKkTy M3yyaemblix Ha
YPOKax ABNEHUI;
npuBaeYeHME BHUMaHKSA
yyalmxca K
obcyrKaaemoi Ha ypoke
nHbopmauuu;
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PU3NYECKMX U reOMETPUYECKMX
33434

MyaBpa 1 noay4aTb NpeacTaBieHne 0 KOPHAX N-0i
CTeneHM N3 KOMIMIEKCHOTO YNCNA. 3HAKOMMUTLCA C
npumepammn NPUMeHEHUA KOMMJIEKCHbIX Yncen
ONA pPeLleHns reomeTpUYeckmx n Grusmyeckmx
3afau.

HaTypanbHbie n

HaTtypasibHble 1 Lenble Yncna.

OnepupoBaTbh NOHATUAMM: HaTypPabHOE U Liesioe

Poccuinckas

MpnenevyeHne BHMMaHUA

uenble yncna MprMeHeHMe NPU3HaKoB YMCI0, MHOMECTBO HaTyPasibHbIX U LLe/IbIX Ymcen. 3/1EeKTPOHHAA LWKoNa yyalmxca K
(10 4) AenmmocTy uenbix yncen, HOQ, | Micnonb3oBaTtbh NpuU3HaKK AeNMMOCTU Lenbix uucen; | https://resh.edu.ru/su | obcykagaemoit Ha ypoke
n HOK, ocTtaTkoB no moaynio, ocTaTtku no moaynto; HOO n HOK HaTypanbHbIX bject/51/11/ MHpopMaLnW;
anroputma Esknnga ans yncen; anroputm EBkAnAa ana pelueHuns 3agad. MHULMUPOBaHME U
peleHna 3a4a4 B LeblxX 3anucbiBaTb HaTypabHble YACAA B Pa3UYHbIX EaMHan Konnekuma noafepkka
ymcnax. NO3ULUMOHHbIX CUCTEMAX CYNCNEHUA. LOP nccnenoBaTeNbCcKom
http://school- OeATeNbHOCTH
collection.edu.ru/ LLIKO/NIbHUKOB;
BOCMMTaHMeE
3KO/I0rMYECKOro U
rYMaHMCTUYECKOro
MbILL/IEHUA; aKTUBM3aLMA
Nno3HaBaTe/bHOM
[eATeNbHOCTH;
Cucremsl Cuctema v COBOKYMHOCTb OnepupoBaTb NOHATUAMM: CUCTEMA U Poccuiickas AKTMBM3aAUMA
paunoHanbHbIX, ypaBHeHUi.PaBHOCU/IbHbIE COBOKYMHOCTb YPaBHEHMWI U HEPABEHCTB; PeLleHMe | 3/IEKTPOHHAA WKoa no3HaBaTeNbHOM
MPPaLMOHaNbHbIX | CUCTEMbI U CUCTEMbI-CIEACTBMA. | CUCTEMbI MM COBOKYMHOCTU; PaBHOCUJIbHbIE https://resh.edu.ru/su | aneatenbHocTy;

NMoKa3aTebHbIX 1
norapuomuyeckm
X YpaBHeHMU

(12 4)

OcHOBHble MeToAbI peLleHus
CUCTEM U COBOKYMHOCTEM
paLMOHaNbHbIX,
MppaLMOHaNbHbIX,
noKa3aTebHbIX 1
NnorapudmMmmnyecKkux ypaBHeHUN.
MprmeHeHWe ypaBHEHWN,
CUCTEM M HEPABEHCTB K
peLleHno MaTemMaTUYECKNX
33434 1 3a/a4 U3 PasNNYHbIX
obnactei HayKu 1 peasibHoM

CUCTEMbI U CUCTEMbI-CNEeACTBUA .
HaxoguTb peleHna cuctem U COBOKYMNHOCTEN
LenbiX PaLMOHaANbHbIX, UPPALMOHANBHBIX,
MoKasaTesbHbIX U 10rapnuPMUUYecKmUX ypaBHEHUI U
HepaBeHCTB.

MPUMEHATb CUCTEMbI YPAaBHEHWI K peLleHunto
TEKCTOBbIX 33434 U3 Pa3/IMYHbIX obnacTein 3HaHU
N peanbHOM }KU3HWU; MHTEPNPETUPOBaTb
NOJIyYeHHble peLleHus.

Mcnonb3osatb LMdpoBble pecypcsbl.

bject/51/11/

EaovHas Konnekuma
LoP
http://school-
collection.edu.ru/

npuBAeYEHME BHUMAHNA
YYaLMXcA K LeHHOCTHOMY
acneKkTy M3yyaemblix Ha
YPOKax ABNEHUI;
npuBaeYeEHME BHUMAHKSA
yyalmxca K
obcyrKaaemoi Ha ypoke
nHbopmauuu;
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U3HU, MHTepnpeTaumsa
NOy4YEHHbIX PE3YNbTATOB.

3apaum
C NapameTpamm
(164)

PaunoHanbHble,
MppaunoHanbHble,
NnoKasaTe/nbHble,
norapnpmmyeckme u
TPUrOHOMETPUYECKUNE
YPaBHEHWSA, HEPABEHCTBA U
CMCTEMbI C MapameTpamm.
MNocTpoeHune u uccnegoBaHue
MaTeMaTUYECKUX moaenen
peasibHbIX CUTyauui ¢
NOMOLLbIO YPABHEHWN, CUCTEM
YPaBHEHWI U HEPABEHCTB C
napameTpamu.

BbibMpaTb cNOCO6 pelleHna paumoHanbHbIX,
MppPaLMOHaNbHbIX, MOKA3aTENbHbIX,
norapudmmYecKnx U TPUrOHOMETPUYECKUX
YPaBHEHWUIN U HEPABEHCTB, COAEPMKALLUX MOAYAN U
napameTpbl.

MpumeHATb rpaduyeckme n aHanUTUYeCKue
METO/bl A5 peLleHNs YPaBHEHUI M HEPABEHCTB C
napameTpamu, a TaKkKe uccnegoBaHme GyHKUNUiM
MeTO4aMMN MaTeMaTUYeCKOro aHaaunsa.

CTpouTb 1 UccnenoBaTb MaTeMaTUyecKme moaenu
peanbHbIX CUTyaLMIA C NMOMOLLBIO YPaBHEHUH,
HEepaBEeHCTB U CUCTEM C NapameTpamMm.

Poccuitckan
3N1EeKTPOHHAaA WKoa
https://resh.edu.ru/su
bject/51/11/

EauHaa Konnekuma
LLOP

http://school-
collection.edu.ru/

MosTopeHue,
0606LeHMe,
cucTemaTtusaums
3HaHUM

(16 4)

OCHOBHble NOHATUA U MeTOoAbl
Kypca, 06obLeHmne n
CMCTEMATM3ALLMSA 3HAHUN.

MogennpoBsaTb peasibHble CUTYaLMM Ha A3bIKe
anrebpbl, COCTaBNATb BbIPaXKEHUA, ypaBHEHNUA,
HEepaBeHCTBA W MX CUCTEMbI MO YC/IOBMIO 33434,
Nccnea0BaTh MOCTPOEHHbIE MOAENN C
MCnosib30BaHWeM annapara anrebpsi,
MHTEPNPETUPOBATbL NOJYYEHHbIN pe3ybTar.
MpUMEHATb GYHKUMKN ANA MOLENNPOBAHUA U
nccneaoBaHMA peasibHbIX NPOLECCOB.

PeluaTb NpuKAaaHbIE 3343a4M, B TOM ynucne
COUMaNbHO- 3KOHOMMUYECKOTO M PpU3MYECKoro
XapaKTtepa, cpeAacTBamu anrebpbl u
MaTemaTU4ecKoro aHaausa.

Poccuiickasn
3/IeKTPOHHAA WKONa
https://resh.edu.ru/su
bject/51/11/

EaMHasa Konnekums
LIOP

http://school-
collection.edu.ru/

NHULMMpPOBaHKE U
noageprKKa
nccnenoBaTeNbCKom
AeATeNbHOCTU
obyuatowwmxcsa

B paMKax peanusaumm
UMW UHAMBUAYA/IbHBIX U
rpynnoBbIxX
nccnenoBaTeIbCKUX
NPOEKTOB, YTO AacT
obyuatowmmces
BO3MOKHOCTb
npruobpecTn HaBblK
CaMOCTOATE/IbHOTO
peLleHns TeopeTUYecKom
npob6aembl, HaBbIK
reHepupoBaHuA U1
odpopmneHua
COOCTBEHHbIX MAaeN,
HaBblK YBAXKUTENbHOIO
OTHOLLUEHMSA K YYXKUM
naeam, obopmaeHHbIM B
paboTax gpyrux
nccneposatenien, HaBblK
ny6AnMYHOro
BbICTYMN/IEHUSA Nepes,
ayautopuen,
APryMEeHTMPOBAHUA U
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OTCTaMBaHUA CBOEN TOUKM
3peHus.
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