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NOACHUTE/IbHAA 3ANUCKA

Paboyas nporpamma yyebHoro Kypca «Anrebpa v Hayana maTeMaTUYECKOro aHa/in3a» 6asoBOro ypoBHs
ansa obyvatowmxca 10 —11 Knaccos pa3paboTaHa Ha ocHoBe PeaepasibHOro rocyAapcTBEHHOro
0b6pa3oBaTe/IbHOro CTaHAapTa cpeaHero obuwero obpasoBaHus, ¢ yY4ETOM COBPEMEHHBIX MUPOBbIX
TpeboBaHWiA, NpeabABAAEMbIX K MaTEMATUYECKOMY 06pa30BaHMIO, U TPAAULNIN POCCUNCKOTO
obpa3oBaHus. PeanmsaLms nporpammsl obecneynBaeT OBageHNE K/HOUEBbIMU KOMMETEHLIMAMM,
COCTaB/IAOLLMMW OCHOBY /18 CAMOPA3BUTUA U HEMpPepbIBHOrO 06pa3oBaHmA, LENOCTHOCTb

06 LLLEeKYIbTYPHOTO, IMMHOCTHOTO M NMO3HABATE/IbHOMO PA3BUTUA IMYHOCTU OBYyYatOLLMXCA.

UENN U3YHEHNA YYEBHOIO KYPCA

Kypc «Anrebpa 1 Hayana maTemaTUYecKoro aHaiM3a» ABAAeTcd OAHMM U3 Hanbonee 3HaYNMbIX B
nporpamme cTapLiei WKo/bl, MOCKO/bKY, C OAHOM CTOPOHbI, OH o6ecne4mBaeT MHCTPYMEHTa/IbHY0 6asy
019 U3yYEHUA BCEX eCTECTBEHHO-HAYYHbIX KYPCOB, a C APYroi CTOPOHbI, POPMUPYET NOTUYECKOE U
abCTpaKTHOE MbILIEHME YYALUMXCA HA YPOBHE, HEODXOAMMOM A1 OCBOEHMA KYPCOB MHOOPMATUKK,
06LWeCcTBO3HAHWA, UCTOPUK, CIOBECHOCTU. B pamKax gaHHOro Kypca y4yalmeca oBlageBatoT
YHMBEPCA/IbHbIM 13bIKOM COBPEMEHHOM HayKW, KoTopas GopmMynnpyeT CBOW LOCTUNKEHUA B
maTemaTuyeckon popme.

Kypc anrebpbl M Hayan MaTeEMAaTUYECKOro aHaNM3a 3aK/1aablBaeT OCHOBY /151 YCNELWHOro OBAaAeHM A
3aKOHaMM GU3NKKN, XMMUK, BUONOTUIN, NOHMMAHNA OCHOBHbIX TEHAEHLUMA SKOHOMUKN M 06 LLECTBEHHOM
WU3HUW, NO3BOMAET OPUEHTUPOBATLCA B COBPEMEHHbIX LLUMPPOBbIX 1 KOMMbHOTEPHbIX TEXHONOTUAX,
yBEPEHHO MCNO/b30BaTh UX B NOBCEAHEBHOM XXMN3HU. B TOXe Bpems oBlageHue abCTpaKTHbIMU U
NIOTMYECKM CTPOTUMM MAaTEMATUHECKMMM KOHCTPYKLMAMM Pa3BUBAET YMEHME HaX0aANTb
3aKOHOMEPHOCTM, 060CHOBbIBATb MCTUHHOCTb YTBEPKAEHWA, UCNONb30BaTb 0606LEHNE U
KOHKpeTu3aumto, abcTparmposaHune n aHanornio, GopmmnpyeT KpeaTMBHOE U KPUTUYECKOE MbllieHne. B
Xo4e U3y4eHuaA anrebpbl M Ha4ya MaTeMaTUYECKOro aHa/1M3a B CTapLUeit LWKoe yyalmecs noayyator
HOBbI OMbIT PELLEeHUA NPUKNAAHBIX 33434, CAMOCTOATE/IbHOrO NOCTPOEHNA MaTEMATUYECKMX Modenei
peanbHbIX CUTyaUMii U MHTEPNPEeTaLMKN NOJIYYEHHbIX PeLleHUi, 3HaKOMATCA C MPUMEpPamM
MaTeMaTUYECKMX 3aKOHOMEPHOCTEN B NPUPOAE, HAYKe U B UCKYCCTBE, C BblAAIOLLMMUCS
MaTeMaTUYECKMMM OTKPLITUAMM U UX aBTOPAMMU.

Kypc obnaaaeT 3HaunTeIbHbIM BOCMMUTaTE/IbHbIM MOTEHLMAI0OM, KOTOPbIN peannsyeTca Kak yepes
yuebHbIli maTepuan, cnocobcTeyoWwmin GOPMUPOBAHNIO HAYYHOTO MMPOBO33PEHNSA, TaK U Yepes
cneunduKy yuyebHoM AeaTenbHOCTH, Tpebytolwelt CamoCcToATENbHOCTU, aKKYPaTHOCTH,
NPOAONKUTENbHOW KOHLLEHTPALMM BHUMAHMA M OTBETCTBEHHOCTM 3a NOJIyYEHHbIN pe3ynbTarT.

B ocHoBe MeToAMKMN 0byueHMA anrebpe 1 Hauyaam MaTeMaTUYECKOro aHa/In3a NEXNUT AeATENbHOCTHbIN
NPUHLMN 0by4YeHus.

CTpyKTypa Kypca «Anrebpa 1 Hayana MaTeMaTUYECKOro aHaiM3a» BKIOYAET caeaytowme
cogeprkaTesibHO-MeToaNYEeCKNE IMHUK: «HYrucna u BbluMCAeHUAY, « DYHKUUKN U TpadUKny», «YpaBHEHUA U
HepaBeHCTBa», «Hayana matematmnyeckoro aHanmsa», «MHoXecTBa 1 Iormka». Bce OCHOBHbIe
cofepKaTeNbHO-MeToAMYECKNE NIMHUN U3YYAOTCA HA NPOTAXKEHUN ABYX NeT 0byyeHmA B cTapLuei
LUKONE, ecTeCTBEHHO AOMOHAA APYT APYra M NOCTENEHHO HACbILWAACb HOBbIMW TEMaMM U pPa3aenamu.
JaHHbIN KypC ABNAETCA MHTErpaTUBHbLIM, MOCKO/IbKY 06beanHsAET B cebe coaeprkaHne HECKONbKUX
MaTeMaTUYECKUX AMCUMNIUH: anrebpa, TPUrOHOMETPUSA, MaTEMATUUYECKUIA aHA/IN3, TEOPUA MHOMKECTB U



Ap. Mo mepe TOro KaK yyalumecsa oBnaaeBatoT BCé 60nee LWMPOKMM MaTeMaTUYECKMM annapaTom, Y HUX
nocnenoBaTtesibHO GOPMUPYETCA U COBEPLLEHCTBYETCA YMEHUE CTPOUTb MaTeMaTUUECKYo Moae b
peasnibHOM CUTyaUuK, MPUMEHATb 3HAHWUSA, NONIyYeHHble B Kypce « Anrebpa 1 Hayana maTemaTU4eckoro
aHanusa», ANA pelweHra camocToaTebHO choOpPMYyIMPOBaHHOM MaTemMaTUYECKOM 3aJa4K, a 3aTem
NHTEPNpPEeTMPOBaTh MNOYUYEHHbIN pesyibTar.

CopeprkaTeslbHO-MeTOAMYECKas IMHUA «Y1Cia U BblUMCIeHNA» 3aBepllaeT GOPMUPOBAHME HABbIKOB
NCNONb30BaHMA AENCTBUTENbHbIX YNCeS, KOTOpOoe Hbl10 HAYaTO B OCHOBHOM LWKOe. B cTapleit wkone
ocoboe BHMMaHUe yaensetca GOPMUPOBAHMIO MPOYHbIX BbIYUC/IUTE/IbHBIX HABbIKOB, BK/THOYAIOLLMX B
cebA Ncnonb3oBaHWe PasINYHbIX GOPM 3anncn AeNCTBUTENbHOMO YNCNA, YMEHME PALMOHANbHO
BbIMONHATL AEMCTBMA C HUMM, AeNaTb NPUKUAKY, OLLEHNBATb pe3yabTaT. Obyyalowmeca noayyaoT
HaBbIKN NPUBINKEHHbIX BbIYMC/EHWN, BbIMOHEHNA AENCTBUIA C YMCNAMM, 3aNMCAHHBIMWU B CTaHAAPTHOM
dopme, UCNONb30BaHNA MAaTEMATUUYECKMX KOHCTAHT, OLLEHNBAHMA YMC/IOBbIX BblpaXKeHUM.

JNInHWA «YpaBHEHUA M HEPABEHCTBA» PEA/IN3YETCA Ha NPOTAXKEHUN BCEro 0bYYeHMs B CTapLuel LWKoe,
MOCKOJIbKY B KaXKAO0M pasgene nporpaMmbl NpeaycMOTPEHO PELLEHNE COOTBETCTBYHOLLMX 334au.
Obyyatowmecs 0BALEBAIOT PA3/IMYHBIMU METOLAMM PELLEHUS LLE/bIX, PALMOHA/bHBbIX,
MPPaLMOHA/bHbIX, MOKa3aTe/IbHbIX, 10rapuPMUYECKUX U TPUTOHOMETPUYECKUX YPABHEHWUIN, HEPABEHCTB
N nx cuctem. MonyyeHHble YyMEHNA NCMONb3YOTCA NPU UCCAEL0BaHMU GYHKLUMI C MOMOLLLbIO
NPOM3BOAHON, PelEHUN NPUKNAAHbIX 33434 U 33434 HA HAXOXKAEHWE HAaMOONbLUMX U HAMMEHbLUNX
3Ha4YeHu GyHKUMW. [JaHHan coaepyKaTenbHan IMHUA BKAOYAET B ceba TakKe GopMUpoBaHME YMEHW
BbIMOHATbL PacyéTbl No Gopmynam, NpeodbpPasoBaHUsA LE/bIX, PaLMOHAIbHbIX, MPPALLMOHANbHBIX U
TPUTOHOMETPUYECKMX BbIPAXKEH U, @ TaKKe BblPaXKeHWI, COAePrKaLLMX CTENEHU U NoTapudmbl.
Bnarogapa nsyyeHuto anrebpanyeckoro matepuana NponCcxoauT AasbHelllee passuTme
a/IrOPUTMUYECKOr0 M abCTPAKTHOIO MbILLIEHNA yYaLLMXcaA, GOPMUPYIOTCA HABbIKM AeAYKTUBHbIX
paccy*KaeHun, paboTbl C CUMBOAbHBIMK hoOpMamMK, NPeLACTaBAEHNA 3aKOHOMEPHOCTEN U 3aBUCUMMOCTEN
B BMAE PaBEHCTB U HepaBeHCTB. Anrebpa npeanaraet a¢pdeKTMBHbIE MHCTPYMEHTbI 418 peLleHns
NPaKTUYECKMUX U eCTeCTBEHHO-Hay4HbIX 3a4a4, HarIs4HO AEMOHCTPUPYET CBON BO3MOMKHOCTU KaK f3blKa
HayKu.

CopeprkaTenlbHO-MeToAMYecKan MMHUA «DYHKUUM U TpadMKU» TECHO NepeneTaeTca ¢ ApYrumu
JIMHUAMM Kypca, NOCKO/bKY B KAKOM-TO CMbICe 3343ET NOCNeA0BaTe/IbHOCTb U3y4YEeHUA MmaTepuana.
M3yyeHune cTeneHHOM, NOKasaTeIbHOM, N0rapndemmnYeckoin 1 TPUroHoOMeTpUUYeckmux GYHKLUNA, UX CBOMCTB
1 rpadurKoB, NCNOb30BaHUE PYHKLUN ANA pelleHnn 3a4a4 U3 Apyrux ydebHbIX NpeaMeToB U peasibHon
YKM3HM TECHO CBA3AHO KaK C MaTeEMaTUYECKMM aHA/IM30M, TaK U C pelleHMeM ypPaBHEHUI U HEPABEHCTB.
Mpu aTom 6onbluoe BHMMaHWe yaenaetca GOPMUPOBAHUIO YMEHUSA BbiparkaTb GOpMyIamm
3aBUCMMOCTM MEXKAY PA3/IMYHbIMKN BE/IMYMHAMM, UCCIeA0BaTb NoydeHHble GYHKUUK, CTPOUTL UX
rpadmkn. MaTtepuan sTo cogepKaTeNbHOM IMHUKN HaLeNeH Ha Pa3BUTUE YMEHMUIA U HaBbIKOB,
NO3BO/IAIOLLMX BblpayKaTb 3aBUCMMOCTU MEKIY BENNYMHAMM B Pa3NNYHON Ppopme: aHaIUTUYECKON,
rpadmyeckoi n cnoBecHo. Ero nsydeHmne cnocobcTByeT PasBUTULIO aITOPUTMUYECKOTO MbILLIEHUS,
CNOCOBHOCTM K 060OLLLEHMIO U KOHKPETU3AL MU, UCMOIb30BAHMIO aHaI0T Ui,

CopeprkaTesibHas MHUA «Hayana maTemaTUUYecKoro aHain3a» No3BOAET CyLWEeCTBEHHO paclMpUTb
KPYr Kak MaTemaTUYeCKMX, Tak M NPUKIAAHbIX 33434, AOCTYMNHbIX 06yYatoWMMCs, Y KOTOPbIX NOABAAETCSH
BO3MOXHOCTb MCCNEA0BaATb U CTPOUTb rPadmKkmn GyHKUMI, onpeaensiTb UX HauMbosbluMe U HAUMEHbLLNE
3Ha4YeHus, BbIYUCAATL NioLaam Guryp n 06bEMBI TE, HAXOLAUTL CKOPOCTU U YCKOPEHUSA NPOLLECCOB.
[aHHas coaepaTeNbHasn MHMA OTKPbIBAET HOBbIE BO3MOXHOCTM MOCTPOEHUA MaTeMaTUYECKMX
MoZenel peasbHbIX CUTYaLWUIA, HAXOXKAEHUA HAUYYLIEro PELleHUs B MPUKIALHbIX, B TOM Yucie
COLMaNbHO-3KOHOMMYECKMX, 3a4a4aX. 3HAKOMCTBO C OCHOBaMM MaTEeMaTUYECKOro aHaIm3a
cnocobcTByeT pa3BUTMIO abCTPaKTHOro, PopMasibHO-T0MMYECKOrO M KPEATUBHOMO MbILLEHMS,



d)OpMMpOBaHMI'O yMeHMﬁ Pacno3HaBaTb NPOoABNEHNA 3aKOHOB MaTeEMATUKN B HayKe, TEXHUKE U
NCKYCCTBE. O6y\4arou.|,v1eca Y3HAKOT O BblAdOWNXCA pe3y/ibTaTax, NOJZIy4E€HHbIX B XO04€e pPa3BUTUA
MaATEMATUKUN KaK HAaYKHU, U X aBTOpPaAX.

CopeprkaTeslbHO-MeToAMYecKas MMHNA « MHOXKECTBA U 1OTMKa» B OCHOBHOM MOCBALLEHA 3/1IeMEeHTam
TEOPUUN MHOMKECTB. TEOPETUKO-MHOMKECTBEHHbIE NMPEACTaB/IEHUA NMPOHN3bIBAIOT BECb KYPC LUKO/bHOM
MaTeMaTUKKU U Npeanarator Haubosnee yHUBepPCabHbIl A3blK, 06 beANHAIOLLNIA BCE pa3aebl
MaTEMATUKKN U €€ NPUIOXKEHWIA, OHU CBA3LIBAIOT Pa3Hble MaTEMATUYECKMUE AUCLMUIMINHDBI B eAUHOE
uenoe. MosToMy BaXKHO aTb BO3MOMKHOCTb LLIKOJIbHUKY MOHUMATb TEOPETUKO-MHOMKECTBEHHbI A3bIK
COBPEMEHHOWN MaTeMaTUKMN U UCNOJIb30BaTb €ro 4/1A BblPaXKeHNA CBOMX MbICIEN.

B Kypce «Anrebpa 1 Hayana maTeMaTUYECKOro aHaM3a» NPUCYTCTBYIOT TaK»Ke OCHOBbI
MaTeMaTUYecKoro MoAeIMpoBaHusA, KOTopble NPU3BaHbl CGOPMMPOBATL HaBbIKM NMOCTPOEHUA Moae e
PeanbHbIX CUTyaUMiA, UCCNeL0BaHUA 3TUX MOAENEN C MOMOLLBIO annapaTa aarebpbl U MaTeMaTUYECKOTO
aHaNM3a U MHTepnpeTauumn Noy4YeHHbIX Pe3y/bTaToB. Takue 334aHuA BNETeHbl B KaXabli U3 pa3senos
nporpamMmbl, MOCKO/IbKY BECb MaTepPUas Kypca LMPOKO NCMOb3yeTcA A/ PeLeHns NPMKNagHbIX 3a4a4.
Mpu peleHnn peanbHbIX NMPAKTUYECKUX 33434 yYalmecs pa3BMBatoT Hablo4aTeNbHOCTb, YMeHUe
HaxoAMTb 3aKOHOMEPHOCTH, abCcTparMpoBaTbCA, MCMOb30BaTh aHanoruio, 0606 Watb U
KOHKpPEeTM3npoBaTb Nnpobaemy. eAatenbHocTb N0 GOPMUPOBAHUIO HaBbIKOB PeLleHUsA NPUKNAAHbIX
3a/1a4 OpraHU3yeTca B NPOLLeCCe U3YUYEeHMA BCEX TeM Kypca «Anrebpa 1 Havyana maTemMaTuyeckoro
aHanusa».

MECTO YYEBHOIO KYPCA B YHEBHOM N/IAHE

B yuebHOM nnaHe Ha M3y4yeHue Kypca anrebpbl M Hayan MaTeEMaTUYECKOro aHaiM3a Ha 6a30BOM YPOBHe
oTBOAMTCA 2 Yaca B Heaento B 10 Knacce u 3 yaca B Hegento B 11 Knacce, Bcero 3a Agsa roga obydeHuns —
170 vacos.



COAOEPXXAHUE YYEBHOTO KYPCA

10 KNACC

Yucna v BblumncneHna

PaupoHanbHble uncna. O6bIKHOBEHHbIE U AeCATUYHbIE Apobu, NPOLEHTbI, 6eCKOHEYHbIe
nepuoanyeckne gpobu. Apudmetnyeckme onepauum ¢ paLMoHaNbHbIMW YUCAaMK, NPeobpa3oBaHmA
YMCNOBBIX BblpaxKeHWi. NMpnmeHeHne Apobei U NPOLEHTOB ANA PELEHNS MPUKNAAHbIX 33434 U3
Pa3NIMYHbIX OTPacaen 3HaHUIN N pPeasibHOM KN3HM.

[JelicTBuTenbHble YMcia. PaupyoHanbHble M MppaunoHabHble Yncna. ApudmeTnyeckmne onepauum ¢
AencTBUTEeIbHBIMM Yncaamm. NpubanKEHHbIE BbIMMCIEHUSA, MPAaBWIA OKPYr/IeHWs, MPUKMUAKA M OLLEHKa
pesy/ibTaTa Bbl4UCNEHUI.

CreneHb ¢ LenblM NMNOoKasaTenem. CTaH,EI,apTHaFl d)opN\a 3anmcu ,Cl,emCTBMTe}'IbHOFO ymncna. Micnonb3oBaHue
I'IO,EI,XO,EI,HLLI,eﬁ d)OprI 3anucun AeﬁCTBMTERbeIX Yynucen gna peweHnAa NpakTn4ecknx 3agad n
npeacrtaBneHnA gaHHbIX.

ApudmeTnYecKmnii KopeHb HaTypasibHOM cTeneHn. [eicTema c apndmMeTUYecKMMM KOPHAMMU
HaTypa/ibHOWN CTEMNeHu.

CUHYC, KOCUHYC M TaHTE€HC YNCNOBOrO aprymeHTa. APKCUMHYC, apPKKOCUHYC, apKTaHIeHC YMC/I0BOro
aprymeHTa.

YpaBHeHMA N HepaBeHCTBa

ToxaecTBa M TOXAECTBEHHbIE NPe0bpa3oBaHUs.

Mpeobpa3oBaHne TPUFOHOMETPUYECKMX BblpaxKeHM . OCHOBHbIE TPUrOHOMETpUYeckue Gopmybl.
YpaBHeHue, KopeHb ypaBHeHUA. HepaBeHCTBO, pelueHne HepaBeHcTBa. MeToa MHTepBasioB.
PeweHue wenbix n ApobHO-PaALMOHANBHBIX YPAaBHEHUA U HEPABEHCTB.

PeleHne nppaLMoHanbHbIX ypaBHEHWUI N HEPABEHCTB.

PelseHne TPUroHOMETPUYECKUX YPABHEHUIA.

MprmeHeHWe YyPaBHEHWUI M HEPABEHCTB K PeLleHni0o MaTeMAaTUYECKMX 33434 M 33434 M3 Pas/INYHbIX
obnacTei HayKn 1 peanibHOM KU3HM.

®yHKUUM 1 rpadpukn
®yHKUMA, cnocobbl 3aaaHNA GyHKLUMK. TpaduK GyHKLMU. B3aumHO obpaTHble GyHKLUW.

Obnactb onpeseneHma U MHOXECTBO 3HAUYeHUIA GYHKLMU. Hynn GyHKumMK. MpomerRyTKM
3HaAKOMOCTOAHCTBA. YETHbIE N HEYETHbIE PYHKLUN.

CTeneHHasa ¢yHKUMA C HAaTypasibHbIM U LieNbiM NoKasaTenem. Eé ceoicTa u rpaduk. CeoicTea 1 rpaduk
KOPHA N-0i1 CTeneHu.

TpUrOHOMETPUYECKAn OKPYKHOCTb, ONpeaeseHne TPUrOHOMETPUYECKMX QYHKLMI YNCI0BOTO
aprymeHxTa.



Ha4yana matematnyeckoro aHanusa
MNMocneposaTenbHOCTH, cnocob6bl 3a4aHuA ﬂOCﬂe,ﬂ,OBaTEI'IbHOCTeﬁ. MOHOTOHHbIE NOCNeA0BaTE/IbHOCTY.

ApudmeTnyeckas 1 reometpuyeckan nporpeccumn. beckoHeuyHo ybbiBatoLLan reomeTpuyecKas
nporpeccua. Cymma 6eckoHeyHo ybbiBatoLLLeii reoMeTpryeckoi nporpeccum. opmyna C0KHbIX
npoueHToB. Mcnosb3oBaHMe NPorpeccun s peleHnsa peanbHblX 3a4a4 NPMKIAAHOMO XapakTepa.

MHo)KecTBa 1 NI0ruKa

MHoOKecTBOo, onepaumu Hag, MHoXKecTBaMu. [narpammbl diinepa—BeHHa. NpumeHeHMe TEOPETUKO-
MHOKeCTBEHHOro annapara 410 oNncaHua peasibHbIX NPOLLECCOB U ABNEHWNIA, NPU pelleHnn 3aga4 ns
APYrvx y4ebHbIX NpeameToB.

OnpeaeneHune, Teopema, CeACTBUE, A0KA3aTE/IbCTBO.

11 KNACC

Yucna v BbluncneHuA

HaTtypanbHble u uenble umcna. MNpusHakm 4ennmocTu LenbiX YUcen.

CTeneHb C paLnoHanbHbIM NoKasaTenem. CBOMCTBA CTEMEHMW.

Norapnom uncna. [lecATMUHble 1 HaTypabHble Iorapndmbl.

YpaBHeHUA N HepaBeHCTBa

MNpeobpa3oBaHMe BblparKeHUI, cogepKalimx norapudmsi.

Mpeobpa3oBaHue BblParKeEHUI, CoaepKaLlMX CTENEHN C PaLMOHaNbHbIM NOKa3aTenem.
Mpumepbl TPUTOHOMETPUYECKMX HEPABEHCTB.

lNoKa3aTesibHble YpaBHEHMA U HEpPABEHCTBA.

Jlorapupmunyeckmne ypaBHEHNA N HEPABEHCTBA.

CucTembl IMHENHbIX ypaBHEeHWW. PeleHre NpuKAagHbIX 33434 C MOMOLLbIO CUCTEMbI IMHENHbIX
YPaBHEHMWIA.

Cucrtembl COBOKYMNMHOCTU paUNOHA/IbHbIX ypaBHEHMVI N HEPaABEHCTB.

MpumeHeHWe ypaBHEHWNI, CUCTEM U HEPABEHCTB K pPeLleHMI0 MaTeMaTMYECKMX 3a4a4 U 3a4a4 u3
Pa3NMYHbIX 061acTen HayYKM N peanbHOMN KU3HW.

dyHKUMM 1 rpadpukm

®yHKUMA. Meproamyeckme GyHKLUMU. MPOMENKYTKM MOHOTOHHOCTU GYHKLMMU. MaKCUMYMbl U MUHUMYMbl
dYyHKUMK. Hanbonbliee M HaumeHbLlee 3HaYeHne GYHKLMM Ha MPOMENKYTKE.

TpuroHomeTpmyeckne GpyHKLMN, UX CBOMCTBA U rpaduKu.
MNMokasaTenbHaA U norapnpmmyeckan GyHKLMKU, UX CBOMCTBA U rpaduKm.

Mcnonb3oBaHue rpadpuKoB GYHKUNIA ANA pelleHmns ypaBHEHUI U TIMHENHbBIX CUCTEM.



Mcnonb3oBaHue rpadpuKoB GyHKUMIA ANa NccieqoBaHMA NPOLLECCOB W 3aBUCMMOCTEN, KOTopble
BO3HMKAIOT MPU peleHnm 3a4a4 M3 ApYyrux y4ebHbIX MPeamMeTOB U pPeasibHOM KU3HM.

Hauyana matematuyeckoro aHanusa
HenpepbiBHble PyHKLUN. MeToa MHTEPBANOB 1A PELLEHNA HEPABEHCTB.
MpounsBogHana GyHKUMKU. FTeoMeTpUYECKUI U GU3MYECKNIA CMbICA NPOU3BOLHOMN.

Mpoun3BoaHbIe 3NeMEHTAPHbIX PYHKUMIA. DOpPMY/bl HAXOXKAEHMA NPOU3BOLAHON CYMMbI, NPOU3BEAEH WS
M YacTHOro GpyHKLUMIA.

MpumeHeHWe NPON3BOAHOM K UCCNeA0BaHUIO QYHKLMA HA MOHOTOHHOCTb M 3KCTpeMYMbl. HaxoxKaeHune
HanboNbLIEro U HAMMEHbLLErO 3HaYeHMsA GYHKLUMM Ha OTPe3Ke.

MprmeHeHWe NPON3BOAHOM A8 HAXOXKAEHUA HaUyULLEero peLleHns B NPUKNAAHbIX 3a4a4ax, 4s
onpeaeneHnsa CKOPOCTU NpoLecca, 3aa4aHHoro Gbopmynoin nam rpadmkom.

MepBoobpasHas. Tabaumua nepsoobpasHbIX.

NHTerpan, ero reomeTpmyecknini n GUsnUYecKmnii cMmblic. BoluncneHue nHterpana no popmyne
HbtoToHa—/leibHunua.



NNAHUPYEMDIE PE3Y/1bTATDI

OcBoeHue yyebHoro npegmeta «MaTtemaTiKa» A0NKHO obecneunsaTb 4OCTUKEHNE HA YPOBHE
cpeaHero obuwero 06pa3oBaHMA CAeayoWNX JIMYHOCTHBIX, METanpesMeTHbIX U NPeaMEeTHbIX
06paszoBaTe/ibHbIX Pe3y/ibTaToB:

JIMYHOCTHbDIE PE3Y/IbTATDI

JInyHoCTHbIE pe3ynbTaTbhl OCBOEHMA NporpaMmmbl yuebHoro npeameta «MatemaTuKa» xapaKTepusyoTca:
IpaxKaaHCKoe BOoCnNUTaHMe:

CcPOPMMPOBAHHOCTbIO rPaKAaHCKOM NO3NUMKN 06YUaIOLLLErOCA KaK aKTUBHOrO M OTBETCTBEHHOTNO Y/ieHa
poCcUMitcKoro oblecTsa, NpeacTaBAeHNemM 0 MaTeMaTUYECKMX OCHOBAX GYHKLUMOHMPOBAHMA Pa3NUYHbIX
CTPYKTYP, ABNEHWNA, NpoLeayp rpaxaaHcKkoro obuiectsa (BbI6opbl, ONPOChI U Mp.), yMeEHMEM
B3aMMOZENCTBOBATb C COLMANbHBIMM MHCTUTYTaMM B COOTBETCTBUM C UX QYHKLMAMM U HA3HAYEHMEM.

nanVIOTVI‘-IECKOG BOCNUTAHUE!

chOpPMMPOBAHHOCTLIO POCCUIACKOM TPaXKAaHCKON MAEHTUYHOCTM, YBAXKEHUA K NPOLLIOMY M HACTOALLEMY
POCCUIACKOM MaTeMaTHKK, LLEHHOCTHBIM OTHOLIEHNEM K AOCTUMKEHUSAM POCCUMCKMX MaTEMATUKOB U
POCCUIACKOM MaTeMaTHYeCKOM LLKO/IbI, K UCMNO/Ib30BaHMUIO 3TUX LOCTUNKEHUIN B APYTUX HayKaX,
TEXHONOMUAX, CPepax IKOHOMMUKMW.

I£|,YXOBHO-HpaBCTBEHHOFO BOCMUTAHUNA:

0OCO3HaHMEM AYyXOBHbIX LLEHHOCTEN POCCUINCKOro Hapoaa; cGOPMUPOBAHHOCTLIO HPABCTBEHHOMO
CO3HaHWA, 3TUYECKOro NoBeAEeHUA, CBA3AHHOIO C MPAKTUYECKUM NPUMEHEHMEM AOCTUKEHUIA HaYKN U
AeATe/IbHOCTbIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKNAAa B NOCTPOEHME yCcTonumsoro byayuuero.

JcTeTnyecKoe BoCnuTaHue:

9CTETUYECKUM OTHOLWLEHNEM K MUPY, BKZIKOYAA SCTETUKY MaTEMATUHECKUX 3aKOH0MepHOCTEl71, 06'beKTOB,
3a4ay, pELUEHMﬁ, paccy)Kp,eHMﬁ; BOCNPUMMYUNBOCTbIO K MaTEMATUYECKUM aCneKTamM pPasIMYHbIX BUA0B
MCKYCCTBa.

dusnyeckoe BOCNMUTAHUE:

chopMMPOBaAHHOCTBIO YMEHUA MPUMEHATb MaTEMATUYECKME 3HAHUA B MHTEPECaX 340POBOro U
6e3onacHoro obpasa *K13HU, OTBETCTBEHHOIO OTHOLLEHUA K CBOEMY 34,0P0BbI0 (340pOBOE NUTAHUE,
c6anaHCMPOBAHHBIN PEXMM 3aHATUI U OTAbIXA, perynapHasn Gpuanyeckan akTUBHOCTb); GU3MUECKOro
COBEpLUEHCTBOBAHMA, MPW 3aHATUAX CNOPTUBHO-030POBUTE/IBHOW AEATENbHOCTBIO.

Tpynosoe BocnutaHue:

FOTOBHOCTbIO K TPyAY, OCO3HaHWEM LLeHHOCTU TPYA0N06UA; MHTEPECOM K PasINYHbIM chepam
npodeccnoHanbHOM AeATENbHOCTU, CBA3AHHbBIM C MaTEMATUKOMN U €€ NPUIOKEHUAMN, YMEHNEM
COBepLlaTh OCO3HaHHbIN BbIbOp ByayLLien npodeccmum 1 peann3oBbiBaTb COOCTBEHHbIE KU3HEHHbIE
MJIaHbl; TOTOBHOCTHIO M CMOCOOHOCTBIO K MaTEMATMYECKOMY 06pa30BaHMIO M CaMoobpa30oBaHMIO Ha



NPOTAXEHUU BCen XKHN3HU; TOTOBHOCTbIO K aKTUBHOMY Y4aCTUIO B pelleHNN NPaKTUYeCKNX 3a4a4
MaTeMaTU4YecKo HanpaB/a1EHHOCTU.

JKoslornyeckoe BocnmnTaHue:

CcPOPMMPOBAHHOCTLHO IKOIOMMUYECKOM KYbTYpPbl, NOHUMAHNEM BANAHMUA COLMAAbHO-3KOHOMUYECKNX
MPOLLECCOB HA COCTOAHME NPUPOLHON U COLMANBbHOM Cpesbl, OCO3HaHWeM rN0o6anbHOro xapakrepa
3KOI0rMYECKNX NPoBaeM; OpUeHTaLMen Ha MPUMEHEHME MaTeMaTUYECKNX 3HaHWUIA ANA pelleHuns 3a4ad
B 061aCTM OKpY»KaloLLe cpeabl, N1aHUPOBAHNA NOCTYMKOB U OLEHKN UX BO3MOMKHbIX NOCNeACTBUIA NS
OKpY*KatoLwel cpeapl.

LLEHHOCTM HAy4YHOro nNo3HaHwuA:

cPOPMUPOBAHHOCTBIO MUPOBO33PEHWSA, COOTBETCTBYIOLLLETO COBPEMEHHOMY YPOBHIO PA3BUTUA HAYKU U
0bLwecTBeHHOM NPaKTUKK, MOHUMaHUEM MaTeMaTUYECKOM HayKKM KakK cdepbl YenoBeyeckom
AesATe/IbHOCTH, 3TanoB e€ pasBuTUA 1 3HAYMMOCTU 419 Pa3BUTUA LUBUIN3ALMM; OBALEHMEM A3bIKOM
MaTeMaTUKN M MAaTEMATMUYECKOM Ky/IbTYPOI KaK CpeacTBOM MO3HAHWA MUPA; TOTOBHOCTbLIO
OCYLLECTB/IATb MPOEKTHYIO N UCCNeA0BaTENbCKYIO AeATeNbHOCTb MHANMBMAYANLHO M B Fpynne.

METAMNPEAMETHDIE PE3Y/IbTATDI

MeTanpeameTHble pe3y/bTaTbl OCBOEHMA Nporpammbl ydebHoro npeameta «MatemaTuKa»
XapaKTEPM3YHOTCA OBMAJAEHNEM YHUBEPCAIbHBIMW MO3HA8amenbHoiMu delicmausamu, YHUBEPCAnbHbIMU
KOMMYHUKGMUBHbIMU Oelicm8uaMU, YHUBEPCAnbHbIMU pe2ynamusHeimu delicmauamul.

1) YHueepcanbHble no3HasamensHoble Oelicmeus, obecreyusarom (hopmMmuposaHue 6a308bix
KO2HUMUBHbIX rpoyecco8 obyyarouuxca (oceoeHue memo0oa8 Mo3HAHUA OKpyHcatoweao mupa;
npumeHeHuUe a02u4ecKux, uccaedosamenbcKux onepayuti, ymeHuli pabomame ¢ uHgpopmayuedi).

Ba3oBble normyeckue gencTems:

®  BbIAB/IATb M XapPaKTEPM30BaTb CYLLECTBEHHbIE MPU3HAKM MATEMATUYECKNX OO BEKTOB, MOHATUMN,
OTHOLLEHUI MeXAY NOHATUAMMU; GOPMYIMPOBATL ONpeseneHusa NOHATUIN; YCTaHaBIMBATb
CYLLECTBEHHbIM NPU3HAK KNaccudburKaumm, oCHOBaHUA Ana 06obLeHna u cpaBHeHus,
KpUTEPMM NPOBOAMMOro aHaIM3a;

e BOCMPUHMMaTbL, OPMYNMPOBaTb M NPeobpPa3oBbIBaTh CYKAEHUA: YTBEPAUTENbHbIE U
oTpuLaTenbHble, eAMHUYHbIE, YaCTHbIE U 06 LUME; YCNOBHbIE;

e  BbIABAATb MaTeMaTUYECKME 3aKOHOMEPHOCTH, B3aMMOCBA3M U NPOTUBOPeUMA B GaKTax,
JaHHbIX, HABNIOAEHUAX U YTBEPKAEHUAX; NpeanaraTb KpUTEPUU 417 BbIABNEHUA
3aKOHOMEPHOCTEN M NPOTUBOPEYNIA;

® [enatb BbiBOAbI C UCMO/Ib30BaHNEM 3aKOHOB /TIOTUKU, AEOYKTUBHbLIX U UHOYKTUBHbIX
yMO3aKﬂPOLIEHVIl7I, yMO3aKﬂPO‘-IeHMﬁ Nno aHaN0ormu,

® NPOBOANTb CAMOCTOATE/IbHO 0KA3aTeIbCTBA MaTEMATUYECKUX YTBEPKAEHWUIA (MpAMble 1 OT
NPOTMBHOIO), BbICTPAMBaTb aprymeHTaumio, NPUBOAUTL MPUMEPbI U KOHTPNPUMEPDI;
060CHOBbIBaTb COBCTBEHHbBIE CY}KAEHNA U BbIBOADI;



BbIbMpPaTh cnocob pelleHns yuebHoM 3aaaum (CpaBHNUBATb HECKO/IbKO BapUaHTOB peLleHus,
BblbMpaTh Hanbonee NOAXOAALLMIA C YYETOM CAaMOCTOATE/IbHO BblAENEHHbIX KpUTEPUEB).

basosble UccnegosaTenbckue AEI;'ICTBMFI .

NCMNoab30BaTb BOMNPOCHI KaK UCCNEA0BATENbCKUA MHCTPYMEHT NO3HAHUA; GOPMYIMPOBATb
BOMPOCHI, PUKCHpPYLOLLME NPOTUBOPEUNE, NPobiemy, yCTaHaBAMBaTb MCKOMOE M JaHHOE,
bopmMUpPOBaTb TMMNOTE3Y, apPryMEeHTUPOBATb CBOIO NMO3MLMUI0, MHEHWE;

NPOBOAMTb CAMOCTOATE/IbHO CMJIAHUPOBAHHbIN SKCMEPUMEHT, UccefoBaHUe No
YCTaHOBNEHUIO 0COBEHHOCTEN MaTeMaTUYECKOro o6 beKTa, ABIEHMSA, NPOoL,ecca, BbIABEHMUIO
3aBUCMMOCTEN MexKay 06beKkTaMun, ABNEHUAMM, NpoL,eccamu;

camocTosaTenbHO popmyanposaTth 0606LLEeHNA U BbIBOAbI MO pe3yabTaTam NpoBeAEHHOro
HabnloaeHUs, UccnenoBaHMA, OLEHNBATb AOCTOBEPHOCTb NOAYYEHHbIX Pe3ynbTaToB, BbIBOAOB
1 0606 LWeHN;

NMPOrH03npoBaTb BO3MOXKHOE pa3BUTUE MpPOoLeCCa, a TaKXKe BblABUraTb NpeanosioxeHna o ero
Pa3BUTUUN B HOBbIX YCZ1OBUAX.

PaboTa c uHpopmaLmeit:

BbIABAATb AePpUUNTbI MHGOPMAL MK, AaHHbIX, HEOBXOAMMbIX AN OTBETA Ha BONPOC U ANS
pelweHna 3a4aum;

BblOMPATb MHGOPMALMIO U3 UCTOUHMKOB Pa3/IMYHbIX TUNOB, aHAIM3UPOBAT,
CMCTEMATM3NPOBATb U MHTEPNPETUPOBATL MHOOPMALLMIO PA3/IMYHbIX BUAOB U dopm
npeacTaB/ieHuns;

CTPYKTYpUpOBaTb MHPOPMALLMIO, NPEACTaBAATb €€ B Pa3/IMyHbIX GOpMax, UINOCTPUPOBATL
rpaduuecku;

OUEHMBaTb HAZEKHOCTb MHGOPMALMM MO CAMOCTOATENIbHO CPOPMYIMPOBAHHBIM KPUTEPUAM.

2) YHusepcanbHblie KOMMYHUKamueHble Oelicmeaus, obecrneyusarom cihopmupOBaAHHOCMb COYUANbHbIX
HQABbIKOB 0OYYAOUUXCA.

ObuweHune:

BOCMPMHMMATL M GOPMYINPOBATL CYXKAEHUA B COOTBETCTBUM C YCAOBUAMU U LLENAMM
06LLEeHMA; ACHO, TOYHO, FPAMOTHO BbipaKaTb CBOI TOYKY 3PEHUA B YCTHbIX M NMUCbMEHHbIX
TEKCTax, 4aBaTb MOSCHEHMSA N0 XO4Y PELLeHNA 3a43a4N, KOMMEHTUPOBATb MNOYYEHHbIN
pesynbTaT;

B Xx0o4e 06Cy»KaeHMA 3a4aBaTb BOMPOChI MO CywiecTsy 0bcyXaaemoit TeMbl, npobaembl,
peluaemoii 33434, BbICKasbiBaTb MAEW, HALLe/IEHHbIE Ha MOUCK PeLleHMs; CONOCTaBAATL CBOM
CY}KAEHUA C CYKAEHUAMM APYrMX yYaCTHUKOB Ananora, obHapy»KMBaTb pasanymne U CXoACTBO
No3nLUiA; B KOPPEKTHOM hopme GopmynMpoBaTb Pa3HOrNACKA, CBOU BO3PAXKEHUS;

NpeacTaBAATb PE3y/bTaTbl PELLEHUA 334a4M, SKCNEPUMEHTA, UCC/Ief0BaHUSA, MPOEKTA;
CaMOCTOATE/IbHO BbIOMpPaTh GOPMAT BbICTYNIEHMA C YHETOM 33434 NPE3eHTaL MK 1
0CcobeHHOCTelN ayguTopnu.

CoTpyaHUYecTBO:



® MOHMMATb M MCNO/Ib30BaTb NPENUMYLLECTBA KOMAHAHOW U MHAMBUAYANbHON PaboTbl Npu
pelweHun yuebHbIX 3a4a4; NPUHUMATD LLe/Ib COBMECTHOW AeATENIbHOCTU, NAaHUPOBATh
OpraH13aLMio COBMECTHOM paboTbl, pacnpenensaTb BUAbl paboT, 4oroBapuBaThca, 0bCy»KaaTb
npouecc 1 pesynbTaT paboTbl; 0606LaTb MHEHUSI HECKONbKUX to4el;

®  y4yacTBOBaTb B rpynnoBbix popmax paboTbl (06CyKAEHMSA, OOMEH MHEHUIA, K MO3rOBble
LUTYPMbI» U MHbIE); BbIMOHATL CBOIO YacTb paboTbl U KOOPAMHNPOBATL CBOW AENCTBUA C
APYrMMM YleHaMN KOMaHAbl; OLLEHMBATb KaYeCcTBO CBOEro BKNaAa B 0bWwuii NPoAyKT No
Kputepusam, chopmMmyIMpoBaHHbIM YH4aCTHUKAaMMU B3aUMOAENCTBUS.

3) YHusepcanbHbie pe2ynamueHbie delicmaus, obecriequsarom ¢hopmuposaHue CMbiC/108bIX YCMAHOBOK
U HCU3HEHHbIX HaB8bIKO8 /IUMHOCMU.

CamoopraHM3au,Mﬂ:

COCTaBAATb MN/1aH, aITOPUTM peLleHna 3a4a4m, BbiIBUpaTb cnocob peLleHna ¢ y4ETOM UMEHOLLMXCA
pecypcoB 1 COBCTBEHHbIX BO3MOXKHOCTEN, apryMeHTMPOBaTb U KOPPEKTUPOBATL BapMaHTbl PeLleHuni C
YY4ETOM HOBOW MHPOPMaL UK.

CaMOKOHTpPO/Ib:

e B/aAeTb HaBblKaMu MO3HaBaTENbHOM pedpNeKCUMN KaK OCO3HAHNA COBepLLIaeMblX AeNCTBUIA 1
MbIC/IMTE/NbHbIX MPOLLECCOB, MX PE3Y/IbTATOB; BAAETb CNOco6amu CaMomnpOBEPKHY,
CaMOKOHTPO/IA MPOLLECca U pe3ynbTaTa pPeLleHms MaTeMaTMYecKon 3a4auu;

® npeaBMAETb TPYAHOCTU, KOTOPbIE MOFYT BO3HUKHYTb NPU PELLEeHNN 3a4a4n, BHOCUTb
KOPPEKTUBbI B AeATEIbHOCTb Ha OCHOBE HOBbIX 0BCTOATENLCTB, AAaHHbIX, HAWAEHHbIX OLUMBOK,
BbIABNEHHbIX TPYAHOCTEN;

®  OUEHMBaTb COOTBETCTBME Pe3y/bTaTa LLe/IM U YCI0BUAM, OB BACHATL NPUUYMHBI LOCTUNKEHUA
NN HEAOCTUXKEHMSA PE3Y/IbTaTOB AEATENbHOCTU, HAXOANUTb OLWMBKY, AaBaTb OLEHKY
NPUOBPETEHHOMY OMbITY.

NPEAMETHbIE PE3Y/1bTATDI

OcBoeHue yuebHoro Kypca «Anrebpa 1 Hadyana maTemMaTMYECKoro aHaim3a» Ha ypoBHe cpefiHero
obwero 0bpasoBaHMa LONKHO 06ECNeYnBaTb SOCTUKEHME CleAyIOLMX NPeaMETHbIX 06Pa30BaTebHbIX
pe3ynbTaToB:

10 KNACC

Yucna v BbluUCIEHUA

OnepupoBaTb NOHATUAMM: PaLMOHANbHOE N AeNCTBUTENbHOE YMCO, 0ObIKHOBEHHAA U AeCATUYHAsA
Apobb, NPOLEHTbI.

BbInonHATL apmd)meTquCKme onepaunmn C pauymMoHaIbHbIMU U ,D,GVICTBI/ITEJ'IbeIMM Yyncnamu.



BbINONHATL NPUBAUMKEHHbBIE BbIMUCIEHUA, UCNOb3YA NPaBUaAa OKPYrAeHUa, AenaTb NPUKNUAKY U OLLEHKY
pesy/ibTaTa Bbl4UC/IEHUI.

OﬂepMpOBaTb NMOHATUAMM: CTENEHDL C UEJ/IbIM NOKAa3aTeNEM; CTaHAAPTHAA d)opN\a 3an1cu
,D,eﬁCTBMTeanOI'O Yncna, KOpeHb HaTypaanoﬁ CTeneHn,; ncnoib3oBaTb NoAxXo4ALLyHO cbopmy 3anmcum
AEVICTBMTGI’IbeIX ynucen gna peweHnAa NpakTu4eCknxX 3agay n npencraBneHna gaHHbIX.

OnepupoBaTb NOHATUAMM: CUHYC, KOCUHYC U TaHTEHC NMPOM3BOJIbHOTO YI1a; UCNOAb30BaTb 3aNuch
MPOW3BOJ/ILHOTO yrna Yepes obpaTHbIe TPUroHOMETPUYECKNE GYHKUMN.

ypaBHeHMﬂ U HepaBeHCTBa

OnepupoBaTh NOHATUAMMU: TOXAECTBO, yPaBHEHNE, HEPABEHCTBO; LLIE/10e, PaLLMOHa/IbHOE,
MpPaLMOHaNbHOE ypaBHEHWE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHME;

BbINOMHATL NPeobpa3oBaHUA TPUTOHOMETPUYECKUX BbIPAXKEHWNI U PeLlaTb TPUTOHOMETPUYECKNE
YPaBHEHMS.

BbINnoNHATL I'IpEO6pa3OBaHMFI LenbiX, paunoOHa/ibHbIX U NPPaUNOHA/IbHbIX Bblpa)-KEHMﬁ N pewaTtb
OCHOBHbI€ TUNbI UeNblX, PaLlMOHA/IbHbIX U UPPaALUMOHA/IbHbIX ypaBHEHMﬁ N HEPaBEHCTB.

MpUMEHATb YPaBHEHWUA M HEPABEHCTBA A8 PelleHns MaTeMaTUYeCKMX 33434 M 33434 U3 Pas/IyHbIX
obnacTtei HayKn 1 peanibHOM KU3HM.

MogaenmpoBaTb peanbHble CUTyaluu Ha A3blKe anredbpbl, COCTaBAATb BbIPAXKEHWSA, yPaBHEHWS,
HepaBeHCTBa MO YC0BMIO 33[1a4M, UCCNe0BaTb MOCTPOEHHbIE MOAENN C UCTO0/Ib30BaHMEM annapaTa
anrebpbl.

DYHKUUMU U rpaduKm

OnepupoBaTb NOHATUAMM: QYHKLMSA, CNOCObbLI 3a4aHNA PYHKLMM, 061aCTb onpeaeneHns U MHOXKECTBO
3HauYeHu GyHKUMK, rpadmk yHKLMM, B3aUMHO 06 paTHble hyHKUUM.

OnepupoBaTb NOHATUAMM: YETHOCTb M HEYETHOCTb GYHKLUMU, HYAU GYHKLMM, MPOMEKYTKM
3HAKOMOCTOAHCTBA.

Ncnonb3oBaTh rpadmkm GyHKLUIA ONA peeHns ypaBHEHW.

CTpOUTb M YNTaTb rPadUKM AMHENHOW DYHKLUK, KBAAPATUUHOW DYHKLUK, CTENEHHON GYHKLMU C Lenbim
noKasartenem.

Mcnonb3oBaTb rpadukm GyHKUMIA Ana nccieqoBaHMA NPOLLECCOB M 3aBUCMMOCTEN NPUM pelleHrmn 3a4ad
U3 APYTMX y4ebHbIX NPegMeTOB U PeasibHOM KU3HU; BbliparkaTb GOPMYIaMM 3aBUCMMOCTA MEXKIY
BE/IMYMHAMM.

Hayana matrematnyeckoro aHanusa
OI'IepMpOBaTb NOHATNAMU: NOCN1eN0BaTE/IbHOCTD, apmd)memqecr(aﬂ M reomeTpmnyecKkasa nporpeccnu.

OnepnpoBaTb NOHATUAMM: BECKOHEYHO yObIBatOLLAsA FreOMEeTPUYECKasn NpPorpeccus, cymma 6eCKoOHeYHO
ybbIBaloLLLEN rEOMETPUYECKOM NPOrpPeccum.

3apaBaTb NOC/Ae[0BATE/IbHOCTH pPa3nIM4HbIMN cnocobamm.

Mcnonb3oBaTh CBOMCTBA NOC/IEA0BATEIbHOCTEN U NPOrPECCUi ANA peLleHmA peasbHbIX 33434
MPUKNAAHOro XapaKTepa.



MHo»ecTBa 1 N0rMKa
OﬂepMpOBaTb NOHATUAMWM. MHOXECTBO, onepaunn Hag MHOXXeCTBaMM.

Mcnonb3oBaTb TEOPETUKO-MHOMKECTBEHHbIV annapaT A4/ ONUCaHUSA PeasibHbIX MPOLLECCOB U ABNEHUN,
NPy peLleHnmn 3aa4 n3 apyrmx y4ebHbix npeameTos.

OI'IepVIpOBaTb NOHATNAMU: onpeaeneHne, Teopema, cnencremne, A0Ka3aTe/IbCTBO.

11 KNACC

Yucna v BbluUCIeHUA

OI'IepMpOBaTb NMOHATUAMMWM: HATypPa/ibHOE, Uenoe YNCno; NCNos1b3oBaTtb NPU3HaKM AeTMMOCTU LeNblX
Yyncen, paszioxKeHme 4ncaa Ha NpPocTble MHOXUTENN ONA pelleHnA 3a4a4.

OnepunpoBaTb MOHATUEM: CTENEHb C PALMOHabHbIM NOKasaTenem.
OnepupoBaTb NOHATUAMM: TOTaPUPM YMCNA, AECATUYHbIE U HATypasibHble I0rapudMbl.
YpaBHeHuUA U HepaBeHCTBa

MpUMeHATb CBOWCTBA CTENEHN ANA Npeobpa3oBaHMs BblpaKeHW; ONepupoBaTb NOHATUAMM:
MoKa3aTe/lbHOe YPaBHEHWE U HEPABEHCTBO; PeLLaTb OCHOBHbIE TUTMbl MOKA3aTe/IbHbIX YPAaBHEHWUI U
HepaBeHCTB.

BbINONHATL NPeobpa3oBaHUA BblpaXKeHUH, CoAEPKALLMX NorapudMbl; ONEPUpPOBaTb NOHATUAMM:
norapudmmyeckoe ypaBHEHWE N HEPABEHCTBO; PeLlaTb OCHOBHbIE TUMbl 10rapuOMUYECKUX YPABHEHUN U
HEepaBEHCTB.

HaxoauTb pelweHna NPoCcTeNWNX TPUTOHOMETPUYECKMX HEPABEHCTB.

OnepunpoBaTb NOHATUAMM: CUCTEMA JIMHEWHbIX YPAaBHEHUI U €€ pelleHne; UCNO/b30BaTb CUCTEMY
JIMHEWHbIX YPaBHEHWUN 1A PeLLeHNA NPaKTUYeCcKnx 3agaud.

Haxogutb peweHnAa I'IpOCTGﬁLLIMX cucTtem mn COBOKyI'IHOCTEﬁ PaUunNOHaNIbHbIX ypaBHEHMﬁ 1N HepaBEHCTB.

MogaenupoBaTb peasibHble CUTyaLMn Ha A3blKe anredbpbl, COCTaBAATbL BblPaXKEHMSA, YpaBHEH S,
HepaBeHCTBA W CMCTEMbI MO YC/I0BUIO 33434M, UCCEA0BaATb MOCTPOEHHbIE MOAE/IM C UCMO/Ib30BAaHNEM
annaparta anrebpbl.

®DYHKUMM U rpaduKn

OnepunpoBaTb NOHATUAMM: Nepruoandeckas GyHKLUMA, MPOMENKYTKM MOHOTOHHOCTU QYHKLMM, TOUKU
3KCTpemMyMa OYHKUUN, HanbosnbLiee U HAaMMEHbLLee 3HaYeH M QYHKLMM Ha MPOMEXKYTKE; UCNONb30BaTb
nX ANA nccnefoBaHuAa GyHKLMKM, 3aiaHHOM rpaduKom.

OnepupoBaTb NOHATUAMM: rPadUKM NOKa3aTeNbHOW, IOrapupMUYECKO 1 TPUTOHOMETPUUYECKUX
bYHKUMI; n306pakaTb MX Ha KOOPAWHATHOM NJIOCKOCTU M UCMO/b30BaTh 419 PeLleHnsa ypaBHEHUN U
HEepaBEHCTB.

MN306parkaTb Ha KOOPAMHATHOMN NIOCKOCTU FPAadUKN IMHENHBIX YPAaBHEHWUI U MCNO/Ib30BATb UX A5
peLleHus CMCTeMbl IMHENHbBIX YPaBHEHUN.



Mcnonb3oBaTb rpadukm GyHKLMIA AN nccneaoBaHMsA NPOLLECCOB M 3aBUCUMOCTEN U3 APYTMX YUeBHbIX
ANCLUNINH,

Hayana matrematnyeckoro aHanusa

OnepunpoBaTb NOHATUAMM: HeNpepbIBHAA QYHKLMA; NPON3BOAHAA GYHKLUW; MCNONb30BaTb
reoMeTpUYecKnin U GU3NYECKMn CMbIC/T NPON3BOAHON ANA PeLleHnsa 3a4au.

HaxoguTb Npon3BoaHbIe 31eMeHTapPHbIX GYHKLUMIA, BbIMMCIATL NPOU3BOAHbBIE CYMMbI, MPOU3BEAEHMS,
YacTHOro GpyHKLUMMN.

Ucnonb3oBaTtb npon3BoaHYHO ANA nccneanosaHuA dDYH KU Ha MOHOTOHHOCTb U 3KCTPEMYMbI,
NMPUMEHATb pe3y/ibTaTbl UCCNeA0BaAHUA K MOCTPOEHUIO I'pad)MKOB.

Mcnonb3oBaTb NPON3BOAHYIO A1A HAXOXKAEHUA HAUNYYLLEro peweHna B NPpUKNAaHbIX, B TOM Yncne
counaibHO-3KOHOMUYECKUX, 3aa4ax.

OnepupoBaTb NOHATUAMU: NepBoobpa3Han N MHTErpas; NOHUMAaTb FEOMETPUYECKUIN U GU3NYECKMIA
CMbICN MHTerpana.

HaxoanTb nepBoobpasHble 3neMeHTapHbIX QYHKLWIA; BbIYMCAATL MHTerpan no dopmyne HoloToHa—
NenbHnua.

Pewartb npuKnagHble 3aga4un, B TOM 4ncae couynasibHO-aKOHOMUYECKOTO U CI)MBVI‘-IECKOI'O XapaKTepa,
cpeacrBamm matemaTtnyeCcKoro aHaamsa.



TEMATUYECKOE NJIAHUPOBAHUE

10 KNACC

Ne HanmeHoBaHue pa3genos U tTem

Koaunuectso yacos

dneKTpoHHble (ynudposbie)

n/n | nporpammbi Bcero KoHTponbHble MpakTnyeckune o6pasoBaTtenbHble pecypcbl
paboTbl paboTbl
MHoxKecTBa pauyoHa
1 e;c:(BMTT:nbz:rq:cg;H;;X l:|0Haan ble 14 1 bubsmoreka LIOK
A -rak https://m.edsoo.ru/1568aba3
YPaBHEHMA U HEPABEHCTBA
5 ®PyHKUMM 1 rpadukun. CTeneHb C Lenbim 6 Bubnnoteka LOK
noKasartesnem https://m.edsoo.ru/1568aba3
AprdmeTrUyecKnini KopeHb N—ON CTEMEHMU.
3 l/lp i)MVI;Haﬂbele F;BHeHVIﬂ " - 18 1 bubmorexa LIOK
ppaly yp https://m.edsoo.ru/1568aba3
HepaBeHCTBa
()]
4 T C:/IF;A(;‘I-ylgII\D/:eT UnN.TpUroHomeTpru4ecKkmne 22 1 bubnmoreka LIOK
P pum-p P https://m.edsoo.ru/1568aba3
YpaBHEHMUSs
5 MocnepoBaTenbHOCTU U NpOrpeccumn 5 bubsmoreka LIOK
A porp https://m.edsoo.ru/1568aba3
6 MoBTOpeHne, 06obLeHNe, 3 1 Bubnmnoteka LIOK
cMcTemaTM3auma 3HaHUn https://m.edsoo.ru/1568aba3
OBLLEE KOMMYECTBO YACOB NO NMPOTPAMME | 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KNACC

Konunuecrtso yacos

Ne HaumeHoBaHue pa3genos u tem dNneKTpoHHble (ynudpposbie)
n/n | nporpammbl Beero KoHTponbHble | MpakTUyeckne | o6pasosatesibHble pecypcbi
paboTbl paboTbl
CreneHb C paLnoOHaNbHbIM
1 nokasaTenem. NoKasaTtenbHasa GyHKLMA. 12 1 Bubnmoteka LLOK
MokasaTenbHble YypaBHEHUA U https://m.edsoo.ru/fllc4afd
HepaBeHCTBa
Norapudmuueckan GyHKUMA.
2 ﬂorapwimmquKmeq)yaB:eHm " 12 bubaworexa LIOK
P yp https://m.edsoo.ru/fl1c4afd
HepaBeHCTBa
TpuroHome ecKune
3 | roatwnn Tomenomermene  |'s s GG morera LIOK
P 1P P https://m.edsoo.ru/fl1c4afd
HepaBeHCTBa
MpounssogHasa. NpumeHeHne Bubnmoteka LLOK
4 . 24 1
npou3BoAHON https://m.edsoo.ru/fl1c4afd
5 MHTerpan n ero npumeHeHums 9 bubnmoreka LIOK
P P https://m.edsoo.ru/fl11c4afd
6 Cucrembl ypaBHEHWU M 12 1 bubanorexa LIOK
s https://m.edsoo.ru/fllc4afd
7 HaTypanbHble 1 uenble Yncna 6 bubsmoreka LIOK
P 4 https://m.edsoo.ru/fl1c4afd
8 18 2

MoBTopeHue, 0606 eHNE,

Bubnmoreka LLOK



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

cncTtematmnsauma 3HaHUM

https://m.edsoo.ru/fl1c4afd

OBLLEE KOJIMYECTBO YACOB 0O NPOTPAMME

102



https://m.edsoo.ru/f11c4afd







