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MOACHUTE/IbHAA 3ANUCKA

YuebHbIlh Kypc «Anrebpa 1 Havana maTeMaTUYecKoro aHam3a» BASETCA OAHUM U3 Hanbonee
3HaAYMMBbIX B Nporpamme cpeaHero obuiero o6pasoBaHmaA, NOCKOJbKY, C O4HON CTOPOHbDI, OH
obecneynBaeT MHCTPYMEHTa/IbHYIO 6asy ANA U3yYeHUsA BCEX eCTECTBEHHO-HayUYHbIX KYPCOB, a C ApyroW
CTOPOHbI, POPMUPYET N0rMYecKoe 1 abCTpakTHOE MbllLieHUe 0by4YatoWmMxXca Ha YPoBHe, HeobxoaMmom
AN 0cBOEHMUA MHPOPMATMKK, 0BLLECTBO3HAHMA, UCTOPUU, CIOBECHOCTU U APYTUX ANCUMNAKH. B pamKax
AaHHOro yyebHoro Kypca obydyatolimeca oBnaaeBatoT YyHUBEPCA/IbHbIM A3bIKOM COBPEMEHHOM HayKM,
KoTopas GopMyINPYET CBOU AOCTUKEHUSA B MaTeMaTUYECKON popme.

Y4yebHblit Kypc anrebpbl U Ha4aN MaTEMATUYECKOTO aHaIn3a 3aK1afblBaeT OCHOBY /1A YCNELWHOro
OBNAAEHMA 3aKOHaMU GUIUKU, XMMUK, BUONOTUKN, NOHUMAHWUA OCHOBHbIX TEHAEHLMUIA PAa3BUTUSA
3KOHOMMWKM M 0OLLECTBEHHOW }KN3HM, NO3BONSAET OPUEHTUPOBATLCA B COBPEMEHHbIX LLUGPOBLIX U
KOMMbIOTEPHbIX TEXHONOMMAX, YBEPEHHO MUCMO/b30BaTb MX ANA AasbHenwero obpasoBaHuA 1 B
NoBCeAHEBHOM XMU3HW. B TO e BpemMsa oB/lageHNe abCTPAKTHbIMMU U NOTUYECKU CTPOTUMU
KOHCTPYKLMAMM anrebpbl 1 MaTeMaTUYECKOro aHa/in3a pa3BMBaAET YMEHWEe HaXO4NTb 3aKOHOMEPHOCTY,
060CHOBbIBaTb UCTUHHOCTb, A,0Ka3bIBATb YTBEPKAEHWNA C MOMOLLbIO MHAYKLMM U PACCYKOaTb
OeAYKTMBHO, UCNO/1b30BaTb 0606 EeHNE U KOHKPETU3aUMIO, abcTparnpoBaHmne 1 aHanoruno, Gopmmpyet
KpeaTUBHOE U KPUTUYECKOE MblLUEHME.

B xoae nm3yyeHua yuebHoro Kypca «Anrebpa 1 Hayasla MaTeMaTMYeCcKoro aHamM3a» obyyatowmecs
MoJIly4atoT HOBbIN OMbIT PeLleHna NPUKNAAHbIX 33434, CAMOCTOATEIbHOTO NMOCTPOEHMA MaTeEMATUYECKUX
MoAeNen peanbHbIX CUTYaUNA, MHTEPMNPETAUMU MONYYEHHbIX PELIEHUI, 3HAKOMATCA C NpUmMepamu
MaTeMaTUYeCKMX 3aKOHOMEPHOCTEN B NPUPOAE, HayKe U UCKYCCTBE, C BblAatoLwmMmmnca
MaTeMaTUYECKUMM OTKPbITUAMM U UX aBTOPAMM.

YyebHblit Kypc 061agaeT 3HauMTeNbHbIM BOCMUTATENbHbIM MOTEHLMANOM, KOTOPbIW peannsyercs Kak
yepes yyebHbli maTepuan, cnocobCcTBYOLWMNN GOPMUPOBAHMIO HAYYHOTO MUPOBO33PEHUSA, TaK N Yepes
cneundurKy yuebHol aeATeNbHOCTH, Tpebyiolleit NPOoAONKUTENIbHON KOHLLEHTPALUN BHUMaHNSA,
CaMOCTOATE/IbHOCTU, aKKYPaTHOCTN U OTBETCTBEHHOCTU 3a MONYYEHHbIN pe3ynbTar.

B ocHoBe meToAaMKM 06ydeHun anrebpe 1 Ha4anam MaTeMaTUUYECKOrO aHaN3a NIEXKUT AeATEIbHOCTHbIN
NPUHLMUN 06yYeHus.

B cTpyKType yuebHoro Kypca «Anrebpa 1 Hayana mMaTeMaTMYECKOro aHaiM3a» BblaeneHbl ciegyoume
COAEep’KaTeNbHO-METOAMYECKNE IMHUKN: «HUCNa U BblUMCAEHUAY, «PYHKUUN U TpadUKK», «YpaBHEHUA U
HepaBeHcTBa», «Hayana matematmyeckoro aHanmsa», « MHoOXecTBa 1 iorMka». Bce oCHOBHbIe
COAEepKaTeNbHO-MEeTOAMYECKMNE IMHUMN U3YYaLOTCA Ha NPOTAXKEHUMN ABYX 1T 0O6y4YeHUs Ha YPOBHe
cpegHero obuiero o6pasoBaHMA, CTECTBEHHO AONOMHAA APYr APYra U NOCTENEHHO HACbILLAACh HOBbIMM
Temamu v pasgenamu. [laHHblli y4ebHbIN Kypc ABAAETCA MHTErpaTUBHbIM, MOCKObKY 06beANHAET B
cebe coeprkaHne HECKOIbKMX MaTeEMATUUYECKUX AUCLUMMINH, TaKUX KaK anrebpa, TPUroHoMeTpus,
MaTemMaTUUYECKUA aHaNU3, TEOPUA MHOMKECTB, MaTemMaTUUecKas Iorka u apyrue. Mo mepe Toro Kak
obyyvatolmecs oBafeBaloOT BCE 6os1ee LMPOKMM MAaTEMATUYECKMM annapaToMm, y HUX NOC/e0BaTe/IbHO
bOPMMPYETCA N COBEPLLEHCTBYETCA YMEHME CTPOUTb MaTEMATUYECKYHO MOAENb PeasibHOM CUTyauuu,
MPUMEHATb 3HaHWA, NOYYEHHbIE MPU U3YYeHUN yuebHOro Kypca, A5 pelleHUa CaMOCTOATE/IbHO
chopMyNMpPoBaHHON MaTemMaTUYECKOW 3a4a4u, a 3aTEM UHTEPNPETMPOBATL CBOI OTBET.



CopeprKkaTeibHO-MeToANYECKAs NHMUA «4KUCna U BblYUCIEHUAY» 3aBepLIaeT GOPMUPOBAHME HAaBbIKOB
NCMONb30BaHNA AEACTBUTE/IbHbBIX YMCEN, KOTOPOe HblN0 HAYaTo HA YPOBHE OCHOBHOIO obuiero
obpasosaHuAa. Ha ypoBHe cpegHero obuero obpasoBaHna ocoboe BHUMAHWE yaensaeTcs
bOpPMMPOBAHUNIO HABbIKOB PALMOHAJIbHbIX BbIYMCAEHWUIA, BKAOYAOWMX B cebs Mcnosib3oBaHMe
pasnnyHbIX GopM 3anncK YMcna, yMeHWe Aenatb NPUKUAKY, BbIMOAHATE NPUBANMKEHHbIE BbIYUCIEHUS,
OLEHMBATb YNC/IOBbIE BbIPaXKeHMA, paboTaTb C MAaTEMATUYECKMMM KOHCTaHTaMM. 3HaKOMble
06y4aloLWMMCsA MHOXKECTBA HATYPasIbHbIX, LLENbIX, PALMOHA/BbHbLIX U AEeNCTBUTENbHbIX YMCEN
OOMNOJTHAIOTCA MHOXECTBOM KOMMIEKCHbIX YMCEN. B KaXKAOM M3 3TUX MHOMECTB paccMaTpMBatoTCA
CBOMCTBEHHbIE eMY cneunduyeckne 3a3a4m 1 onepaunn: AeaeHne Haueno, onepnupoBaHMe ocTaTkamm
Ha MHOXeCTBe Lefblx Ynces, ocobble CBOMCTBA PaLMOHANbHBIX M UPPALMOHANbHBIX Yncen,
apudmeTUYECKME OMNEePALLUN, A TAKIKE U3BEUYEHNE KOPHA HAaTYpasibHOM CTENEHW HA MHOXKecCTBe
KOMMEKCHbIX Yncen. bnarogapa nocnenoBaTe/IbHOMY PACLUMPEHUIO Kpyra UCMO/Ib3yeMbIX YMCeN U
3HAKOMCTBY C BO3MOXHOCTAMMW UX MPUMEHEHUA ANA peLleHUA pa3nyHbIX 3aaa4 popmupyeTca
npeacTaBaeHne O eAUHCTBE MATEMATUKM KaK HAYKM M €€ PO B MOCTPOEHUN MogeNel peanbHoro
MMPA, LWMPOKO UCMONb3YytoTCA 0606LEeHNE M KOHKPETU3aLMS.

NnHnAa «YpaBHEHMA U HEPaBEHCTBA» PeasM3yeTca Ha NPOTAXKEHMM BCcero obyyeHna Ha ypoBHe cpeaHero
obLero 06pa3oBaHUsA, MOCKONbKY B KaXKA0M pasaene MNporpammbl NpeaycMOTPEHO peLleHne
COOTBETCTBYIOLLMX 3a434. B pe3ynbTate obyyatowmeca oBnageBatoT Pas/iMyHbIMU METOA4AMM peLleHnn
PaLMOHa/bHbIX, MPPALLMOHA/bHbIX, MOKA3aTe/IbHbIX, TOrapUGMUYECKUX U TPUTOHOMETPUYECKUX
YPaBHEHWN, HEPABEHCTB U CUCTEM, @ TAK}KE 3334, coaepKalinx napameTpbl. MoaydyeHHble yMeHUA
LUMPOKO MCMO/b3YIOTCA NP UccaenoBaHnM GYHKLNM C MOMOLLbIO MPOU3BOAHOMN, NPU PeLlEHUN
NPUKAALHbIX 33434 U 3334 Ha HaxoXKAeHne HanboNblINX U HAMMEHbLUNX 3HAYeHU yHKLMU. [laHHanA
copeprKaTeNbHas IMHUA BKIOYAET B cebs TakKe GopmMpoBaHUE YMEHUI BbIMOAHATL PACYETHI MO
dopmynam, npeobpasoBaHUA PaLMOHANbHbBIX, MPPALMOHANBHBIX U TPUFTOHOMETPUYECKMX BbIPaXKEHUM, a
TaKXKe BblparKEHUN, cogeprKamx cteneHn n norapudmol. brarogapa nsydyeHuto anrebpamyeckoro
MaTepuana npouCXoauT AasbHelee Pa3BUTME aITOPUTMUYECKOTO M aBCTPAKTHOIO MbiLLIEHNA
obyyatowmxcs, GoOpMUPYIOTCA HABbIKW AeAYKTUBHbIX PACCYKAEHUN, paboTbl C CUMBONbHLIMU popMamm,
npeAcTaBAeHNA 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUAE PABEHCTB M HepaBeHcTB. Aarebpa
npeanaraeT 3¢pdeKTUBHbIE MHCTPYMEHTbI A5 PELIEHUA NPaKTUYECKUX U eCTeCTBEHHO-HAYYHbIX 33434,
HarnA4HO AEMOHCTPUPYET CBOU BO3MOMXKHOCTM KaK A3bIKA HAYKM.

CopeprraTenbHO-MeTogMYecKas MMHUA «PyHKUUM U rpadMKn» TeCHO NepensieTaeTcs ¢ ApYruMmu
JIMHUAMM y4ebHOro Kypca, NOCKOJIbKY B KAKOM-TO CMbICNe 3a4aET NocneA0BaTeNbHOCTb U3yYeHus
maTtepuana. M3yyeHne CTeENEHHOM, NOKa3aTeIbHOM, 1orapnudmmyeckomn U TPUTOHOMETPUUYECKUX
bYHKUMA, X CBOMCTB M rpaduKOB, UCMOb30BaHWE GYHKUMIA ANA pelleHus 3a4a4 U3 4pyrux y4ebHbix
npeaMeToB U peanbHOM U3HU TECHO CBA3AHO KaK C MaTeMaTUYEeCKMM aHa/IM30M, TaK U C peLeHNEM
YpaBHEHW 1 HepaBeHCTB. Mpu 3Tom 6o/bluoe BHUMAHKWE yaensaetcs GopMUPOBaAHUIO YMEHUSA
BblparkaTb GOPMyaMM 3aBUCUMOCTU MEKAY Pa3NNYHbIMWN BEIMYMHAMU, UCCAEA0BATb NONYYEHHbIE
bYHKUMU, CTPOUTb UX FpadmKn. MaTepman aTol cogepKaTeNbHON TMHUN HaLLeNeH Ha Pa3BUTME YMEHUI
W HaBbIKOB, MO3BOJIAOLWMX BblPaXKaTb 3aBUCUMOCTM MEKAY BEMYMHAMMU B Pa3nndHOM dopme:
aHanuTU4Yeckol, rpadmMyeckomn n cnosecHol. Ero nsyyeHne cnocobcTBYET Pa3BUTUIO aNTOPUTMUYECKOTO
MbILLJIEHUSA, CNOCOBHOCTM K 0606LLLEHUIO M KOHKPETU3ALMN, UCNOb30BAHUIO aHANOTUNA.

CoaepatenibHana AMHUA «Havana matemaTMYecKoro aHaiM3a» No3Bo/ISET CYLLECTBEHHO PacluMpuUTb
KPYT KaK MaTemMaTUYeCKuX, Tak U NPUKNAAHbIX 3a4a4, AOCTYNHbIX 06YYatoLWMMCA, TaK KaK Y HUX



NosiBNAETCA BO3MOXHOCTb CTPOUTb rpadUKM CNOXKHbIX GYHKLUUI, onpeaenatb Ux Hanbonblume u
HaMMeHbLLUME 3HAYEHUA, BbIYNCAATL Naolwaaun ¢puryp n o6bEmbl TeN, HAXOAUTb CKOPOCTU U YCKOPEHUA
npoueccos. [laHHas cogepKaTeNibHaA IMHUA OTKPbIBAET HOBblE BO3MOXHOCTW MOCTPOEHUA
MaTeMaTMUYECKUX MOAeNen peasibHblX CUTyalMii, NO3BOIAET HaXOAUTb Hauaydllee peleHne B
NPWKNALHbIX, B TOM YMC/le COLMaNbHO-3KOHOMMYECKMX, 3a4a4aX. 3HAKOMCTBO C OCHOBaMM
MaTeMaTMUYECKOro aHanM3a cnocobCcTByeT pa3BUTUIO abCTpPaKTHOro, popManbHO-N10TMYECKOTO U
KpeaTMBHOIO MbilaeHns, GOPMUPOBAHUIO YMEHWI Pacno3HABaATb MPOSB/EHUA 3aKOHOB MAaTEMATUKK B
HayKe, TeXHMKe M UcKkyccTee. Obydatolmecs y3HatoT O BblAAMOLLMXCA pe3y/ibTaTax, NoJy4YeHHbIX B Xoae
pa3BUTMA MaTeMaTUKM KaK HayKu, 1 06 nx aBTopax.

CopeprkaTeibHO-MmeToAnYecKas AMHNA «MIHOMKeCTBa M JIoFMKa» BKoYaeT B cebs 31eMeHTbl Teopumn
MHOXECTB U MaTeMaTUYeCKOM NOTMKN. TeOPEeTUKO-MHOXECTBEHHbIe NPeacTaBieHnA NPOHN3bIBAIOT BECb
KYPC WKO/IbHOW MaTeMaTHKK U npeanaratoT Hanbosee yHUBEPCaAbHbIN A3bIK, 06begMHAOLWMI BCe
pa3gesibl MaTeMaTUKKN U e€ NMPUNOXKEHUIA, OHWN CBA3LIBAIOT Pa3Hble MaTeMaTUUYECKMe ANCLUMANHBI U UX
npuaoXeHna B egmHoe Lenoe. Mo3Tomy BaXKHO AaTb BO3MOXKHOCTb 06yyatoLeMyca NoHMMaTb
TEOPETMKO-MHOXECTBEHHbI A3bIK COBPEMEHHO MaTeMaTHUKMU U UCMO/b30BaTh €ro A/1A BbiparkeHus
CBOUX MblIcaei. IpyrMm BaxKHbIM MPU3HAKOM MaTeMaTUKM KaK HayKKU cneayeT NpM3HaTh CBOMCTBEHHYIO
el cTporoctb 060CHOBaHUI U cNefoBaHMe onpeaenEéHHbIM NpaBuaam NOCTPOEHMA A0Ka3aTe b Ts.
3HaKOMCTBO C 3/1eMeHTaMN MaTeMaTUUYECKOMN IOrMKM CNoCcoBCTBYET Pa3BUTUIO IOMMYECKOrO MblLLNEHUA
obyyatoLmxcs, NO3BONSET UM CTPOUTb CBOU PACCYKAEHUSA Ha OCHOBE JIOFMYECKUX NpaBua, Gopmupyet
HaBbIKM KPUTUYECKOTO MbiLLIEHUA.

B yue6HOM Kypce «Anrebpa u Hayana MaTemaTUYECKOro aHan3a» NPUCYTCTBYHOT OCHOBbI
MaTemMaTUYeCcKoro MoaennmpoBaHus, KOTopble NPU3BaHbl cnocobcTBoBaTh GOPMUPOBAHUIO HABbIKOB
NOCTPOEHUSA MOAENEN peasibHbIX CUTYaUMi, UCCNeL0BaHNA 3TUX MOAeNel C MOMOLLbIO annapaTa
anrebpbl 1 MaTeEMaTUYECKOro aHaNN3a, MHTEPMNPETaLLMM NOAYYEHHbIX pe3ybTaToB. TakMe 3a4aHuA
BM/IETEHbI B KaXAblA U3 pa3fae/ioB NPOrpaMmmbl, MOCKO/IbKY BECb MaTepman yu4ebHOro Kypca LMPOKo
Mcnosb3yeTtca ANA pelleHns NPUKNAAHbIX 3a4a4. Mpy peleHnmn peasbHbIX NPaKTUYECKMUX 3343y
obyuvatolmecsa pa3BuBaloT HabloAATENbHOCTb, YMEHME HAX0ANTb 3aKOHOMEPHOCTH, abcTparMpoBaTbes,
MCMONb30BaTb aHanoruo, 0606WaTh U KOHKPETU3NPOoBaTb Npobaemy. [eAaTeNlbHOCTb NO
$OPMMPOBAHUNIO HABLIKOB PeLleHMA NPUKNALAHbIX 33434 OPraHM3yeTCcs B MPOLECCE U3YYEHMA BCEX TEM
yyebHoro Kypca «Anrebpa 1 Hayana maTeMaTUYeCcKoro aHanusa.

Ha nsyuyeHue yyebHoro Kypca «Anrebpa 1 Hayasna maTemMaTMYe€CKOro aHaansa» otsoamTtca 272 vaca: 8 10
Knacce — 136 yacos (4 yaca B Hegento), B 11 knacce — 136 yacos (4 yaca B Hegento).



COOEPHAHUNE OBYYEHUA

10 KJTACC

Yncna mn BbluMCcNeHUA

PaumoHanbHble Yncna. O6bIKHOBEHHbIE N AeCATUYHbIE APO6M, NPOLEHTbI, beCKOHeYHble
nepuoamyeckme apobu. NpumeHeHne apobel U NPOLEHTOB A5 PeLIeHUA NPUKAAAHbIX 33434 U3
Pa3INYHbIX OTPac/ielt 3HaHUN N PeanbHOM KU3HN.

[OelctBuTenbHble Yncna. PaunoHanbHblie M MppauMoHanbHble Yucna. Apudmermyeckme onepaumm c
AeNCTBUTEIbHbIMM Yncnamn. Moayb AeNCTBUMTE/IbHOIO Ynicaa U ero cBoicTea. MpubanKéHHble
BbIYUCAEHUSA, MPABUNA OKPYINEHUSA, MPUKMAKA M OLEHKa Pe3ybTaTa BblYMCIEHWUN.

CreneHb ¢ uenbim nokasatenem. buHom HbloToHa. Mcnonb3osaHue I'IO,EI,XO,D,FIIJ.I,eﬁ d)OprI 3anuncu
AGVICTBMTeﬂbeIX yucen anAa peweHna NnpakTu4ecknx sagay 1 npegcraBneHna gaHHbIX.

ApudmeTrnyecKknin KopeHb HaTypasibHOM CTEMEHM M ero CBOMCTBA.
CTeneHb C pauMoHanbHbIM NOKa3aTeieM U e€ CBOMCTBA, CTENEHb C AENCTBUTENIbHbIM NOKa3aTeNem.
Norapném ymcna. Ceoictea siorapudpma. lecATnyHble 1 HaTypasibHble norapnudmol.

CVHYC, KOCMHYC, TaHTEHC, KOTaHFeHC YNCI0BOrO aprymeHTa. ApKCUHYC, aPKKOCUHYC U apKTaHFeHC
YMCNOBOrO aprymeHTa.

ypaBHEHMﬂ M HeEpaBEHCTBaA

ToXKaecTBa U TOXKAOECTBEHHbIE Npeobpa3oBaHuA. YpaBHEHME, KOPEHb YPaBHEHUA. PaBHOCU/IbHbIE
YpaBHEHUA 1 ypaBHEHMA-CNeACTBUA. HepaBeHCTBO, pelleHne HepaBeHcTBa.

OCHOBHblE MEeTOAb! PELUEHUSA Le/bIX U APOOHO-PaLLMOHA/bHbIX YPaBHEHWUI U HepaBeHCTB. MHOro4YneHbl
OT O4HOWN NepemMeHHOW. [leneHne MHOro4ieHa Ha MHOTOYNEH C OCTaTKOM. Teopema besy. MHorouneHsl
¢ uenbimun KoadpduumeHtamn. Teopema Buera.

Mpeobpa3oBaHMA YNCIOBbIX BbIPArKEHWU, COA4EPKALLMX CTENEHN U KOPHM.

NppaumnoHanbHble ypaBHeHMA. OCHOBHblE METOZbI PELLEHWUA MPPALMOHANBHBIX YPAaBHEHWNA.
MokasaTenbHble ypaBHeHUA. OCHOBHble METOAbl PeLleHNA MOKa3aTeIbHbIX YPaBHEHWA.
MNpeobpaszoBaHMe BbIParKEHUI, coAeprKaLLUNX Norapnudmbl.

Norapnémmyeckme ypaBHeHUA. OCHOBHbIE METOAbI pelleHns norapudmMmnYecKnx ypaBHeHUN.

OcHoBHble TpUroHomeTpuyeckme popmybl. NpeobpasoBaHme TPUFOHOMETPUYECKUX BbIPaXKEHWUA.
PelueHWe TPUrOHOMETPUYECKMX YPABHEHWUNA.



PelweHne cucTeM IMHENHbIX ypaBHEHWI. MaTpuLua cMCTEMbI IMHENHbIX ypaBHeHMIA. Onpeaenuntenb
MaTpULbl 2X2, ero reoMeTpPUYECKUn CMbIC/T U CBOMCTBA, BbIYUC/IEHUE €0 3HAYEHUA, MPUMEHEHUE
onpeaenuTena AN peweHna CMCTeEMbI IMHENHbIX ypaBHEHWUI. PelleHne NpUKAaLHbIX 33434 C MOMOLLbIO
CUCTEMbI IMHENHbIX YPaBHEeHUN. NiccnenoBaHne NOCTPOEHHOM MOAE/IN C MOMOLLbIO MaTpUL, U
onpegenutTenem.

MocTpoeHne MaTeEMaTUUYECKUX MOAENEN PEASIbHOMN CUTYALLMM C MOMOLLBIO YPAaBHEHWUI U HEPABEHCTB.
MpuMMeHeHMe ypaBHEHWIA N HEPABEHCTB K PELUEHUIO MaTeMaTUYECKMX 3a4a4 M 33434 U3 PasANYHbIX
obnacten HayKu U peanbHOM XKU3HMU.

PyHKUMM U rpadmKu

®PyHKUMA, cnocobbl 3agaHma yHKLMKU. B3anmHo obpaTHble pyHKUMKN. Komnosmums dyHKumit. Mpadumk
bYHKUMU. dnemeHTapHble npeobpasoBaHns rpadmKkos GyHKLUMUNA.

Ob6nacTb onpeaeneHns n MHOXKECTBO 3HauYeHUN GyHKUUKN. Hynu GyHKLMK. MTpoMeKyTKM
3HAKOMOCTOAHCTBA. YETHbIE U HEYETHbIE GYHKUUK. Meprnoagnyeckmne GyHKUNK. NTpomMeRyTKH
MOHOTOHHOCTU GYHKUMKN. MaKCUMYyMbl U MUHUMYMbI GYHKLMU. Hanbonbluee n HaMMeHbLee 3Ha4YeHUA
bYHKLMM Ha NpoMEKYTKe.

JlnHelHan, KBaapaTUYHAA U APOOHO-NMHENHaA GYHKLMU. DNeMeHTapHOe Uccnes0BaHNE U MOCTPOEHNE
nx rpadmKos.

CteneHHas ¢yHKLUMS C HAaTypasibHbIM M LEebiM NokasaTesiem. EE cBoincTea u rpadumk. CBoMcTBa 1 rpadumk
KOPHA N-0i cTeneHn Kak GYHKUMKM 0BpaTHOM cTeneHu ¢ HaTypanbHbIM NoKasaTenem.

MokasaTenbHasa 1 norapudmmyeckan GyHKUUN, X CBOMCTBA U rpadmkun. McnonbsosaHue rpadukos
bYHKUNI ANnAa pelleHma ypaBHEHNA.

TpuroHomeTpuUeckasa OKPYKHOCTb, onpeaeneHne TPUroHOMETPUYECKUX GYHKLIMI YUMCN0BOrO
aprymeHra.

®PyHKUMOHANbHbIE 3aBUCMMOCTM B peasibHbIX NpoLueccax 1 asneHunsx. Npadumkn peanbHbIx
3aBUCMMOCTEN.

Hayana matematmyeckoro aHaaunsa

MocnenoBaTenbHOCTH, CNOcobbl 3a4aHMA Nocaeao0BaTeibHoCTeN. MeToa maTeMaTUUYeCKon NHAYKLUMN.
MOHOTOHHbIE 1 OrpaHUYEHHbIe NMOCAeA0BaTeNbHOCTU. MCTOPUA BOSHUKHOBEHUA MaTEMaTUYECKOro
aHanM3a Kak aHanu3a 6ecKoHeYHOo ManbiXx.

ApudmeTmyeckas U reomeTpuyeckasn nporpeccun. beckoHeuHo ybbiBatoLan reomeTpmyeckas
nporpeccua. Cymma 6ecKoHeuyHo ybbiBaloLEen reoMmeTpruyeckoln nporpeccun. JIMHeNHbIN
3KCMOHEHUMaNbHbIN pocT. Ynucno e. Popmyna CAOKHbIX NPOLEHTOB. Micnob3oBaHWe Nporpeccum ann
pelleHns peanbHbIX 3a4a4 NPUKNAAHOIo XapakTepa.

HenpepblBHble GYHKLMN U MX CBOMCTBA. TOYKM pa3pbiBa. ACUMNTOTbI rpaduKkos pyHKLMIN. CBONCTBA
bYHKUMI HenpepbIBHbIX HA oTpe3Ke. MeToa NHTepPBasioB A pelleHnsa HepaBeHcTB. NpumeHeHne
CBOMCTB HENpepbIBHbIX GYHKLUMI ANA pelueHns 3a4au.



MepBas v BTopas NponssogHble GyHKUUKU. OnpeaeneHme, reoMeTpUYecknin U GuU3nYecKnin CMbica
NPon3BOAHON. YpaBHeHMe KacaTenbHOM K rpadpuky GyHKUMK.

MpounsBoaHble 31eMeHTaPHbIX GYHKUMIA. [poM3BOAHAA CYMMbI, NPOM3BEAEHUSA, YACTHOIO U
KOMMO3UUMN PYHKUMNA.

MHoXecTBa v 1I0rMKa

MHOKecTBO, onepaumn HaZ MHOXKECTBAMM M UX CBOWCTBA. [mMarpammbl ditnepa—BeHHa. NpumeHeHne
TEOPETUKO-MHOMECTBEHHOTO annapaTta A/ ONMcaHnA peasibHbIX NPOLLECCOB U ABNEHUIA, MPU peLleHnn
3343y 13 Apyrux yuebHbIx NpeameTos.

Onpe,u,eneHme, Teopema, CBOWMCTBO MaTeMATMYECKOro O6'b€KTa, cneancrtene, 4OKaA3aTeNbCTBO,
PaBHOCU/IbHbIE YPaBHEHUA.

11 K/TACC

Yucna n BbluMCNeHUA

HaTtypanbHble 1 uenblie yncna. MpumeHeHUe NPU3HaKoB AE/IMMOCTU LEbIX YMCeN, HanboNbLLMIA 0OLLNIA
penvtens (ganee — HOL) u HanmeHbLee obLliee KpaTHoe (ganee — HOK), octaTkoB No moaynto,
anroputma EBKAMAa Ans pelleHns 3a4ay B LeNbIX Ynciax.

KomnneKkcHble yncna. Anrebpanyeckas n TpUroHomeTpuyeckan GopMbl 3anmncy KOMMAEKCHOro YyMcna.
ApudmeTnyeckmne onepaumm ¢ KOMMAEKCHbIMU YMciamu. M3o06parkeHne KOMMNAEKCHbIX YNCeN Ha
KOOpZAMHATHOM naockocT. Popmyna Myaspa. KOpHM n-oit cTeneHn n3 KOMMNIEKCHOro Yncna.
MpMMeHeHMe KOMMIEKCHbIX YMCen 41 peleHna GU3NYecKmx U reoMeTpUYecKmx 3aaad.

YpaBHeHUA N HepaBeHCTBa

Crctema M COBOKYMHOCTb YPaBHEHWUI M HEpPaBEHCTB. PaBHOCU/IbHbIE CUCTEMbI U CUCTEMbI-C/IEACTBUA.
PaBHOCW/IbHbIE HEPABEHCTBA.

OT60p KOpHEW TPUrOHOMETPUYECKUX YPABHEHUI C MOMOLLLbIO TPUTOHOMETPUYECKOM OKPYKHOCTY.
PelleHne TPUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHble METOAbI PELIEHUA NOKa3aTeNbHbIX U IorapudPmMUUYECcKUX HEPABEHCTB.
OCHOBHblE MEeTOAbI PeLIEHUA UPPALMOHAJIbHbBIX HEPABEHCTB.

OCHOBHblE METOAbI PELIEHUSA CUCTEM U COBOKYMHOCTEN PaLMOHA/IbHbIX, MPPALMOHANbHbIX,
noKasaTeNbHbIX U 10rapudMUYECKUX YPABHEHWIA.

ypaBHEHMﬂ, HepPaBeHCTBA M CUCTEMbI C NApaMeETPaMM.

MpUMeHeHWe ypaBHEHWI, CUCTEM U HEPABEHCTB K PELIEHNI0 MaTeMaTUYECKUX 33434 U 33434 U3
pasnuuHbIX 061acTel HayKM U PEaNbHOMN XKU3HU, MHTepPNpeTauma NoayYeHHbIX Pe3ybTaTos.



®OYHKUMM U rpadUKM

paduK Komnosnumm pyHKUMn. FeomeTpuyeckne obpasbl ypaBHEHU U HEPABEHCTB HAa KOOPAMHATHOM
NJIOCKOCTMU.

TpuroHomeTpuyeckne GpyHKUMU, UX CBOMCTBA U FPadUKN.

Mpadmueckre MeToLbl peleHnn ypaBHEHUIM U HepaBeHCTB. [paduyeckne metoapl pelleHmns 3a4au C
napameTpamu.

Mcnonb3oBaHue rpadnKkoB GpyHKLMI 41A UCCNeA0BaHUA NMPOLLECCOB U 3aBUCMMOCTEN, KOTOPblEe
BO3HMKAIOT MPU PELUEHUMN 33434 U3 APYrUX y4ebHbIX NPegMeToB U peasibHOM KU3HM.

Hauyana matematmnyeckoro aHanmsa

MpumeHeHMe NPOU3BOAHOM K UCCNeAoBaHUIO GYHKLMIA HA MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxkaeHue
Hanb0o/bLIEero U HAMMEHbLLEro 3HaYeHU I HenpepbIBHON GYHKLMKN HA OTPE3KeE.

MpMeHeHMe NPOU3BOAHOM A1 HAXOXKAEHUA HAUAYYLIErO PeLIeHUs B NPUKAALHbIX 3a4a4ax, AA
onpeaeneHns CKOPOCTU N YCKOPEHUA npoLiecca, 3agaHHoro ¢opmysion namn rpapukom.

MNepBoob6pasHasn, OCHOBHOE CBOMCTBO NepBoo6pasHbix. MepBoobpasHbie 31eMeHTAPHbIX GYHKUMIA.
MpaBuia HaxoXKAeHUa NepBoobpasHbIX.

NHTerpan. leomeTpmnyeckunii cMbiCa MHTErpana. BoluMcneHne onpeaenéHHoro nHTerpana no popmyne
HbloToHa-/lenbHuua.

MpMMeHeHMe MHTErpana 4aa HaxoXAEeHUA naowaaein naockmux Gpuryp 1 o6 LEMOB reoOMeTPUYECKUX Te.

Mpumepsbl peweHmnin anddepeHumanbHbiX ypasHeHUn. MaTtemaTMyeckoe MoaennpoBaHue peasbHbIX
MPOLECCOB C MOMOLLbIO AnddepeHLManbHbIX ypaBHEHUN.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHMA YHEBHOIO KYPCA «AJITEBPA N HAYAJIA
MATEMATUYECKOTO AHANTU3A» (YINTYBNEHHbIW YPOBEHb) HA YPOBHE CPEZIHEFO OBLLIEFO
OBPA30BAHNA

JTIMYHOCTHBDIE PE3Y/IbTATHI

1) rpaskAaHCKOro BOCMMUTaHUA:

chopMMPOBAHHOCTb rPa*kKAaHCKOMN NO3ULLMM 0ByYaOLWEroca Kak akTMBHOMO M OTBETCTBEHHOIO Y/ieHa
poccuiickoro obLiecTsa, NpeacTaBAeHMe 0 MAaTEMATUYECKUX OCHOBAX GYHKLMOHUPOBAHUA Pa3/IMUHbIX
CTPYKTYP, ABNEHUIA, Mpoueayp rpaxKaaHCKoro obuiectsa (BbIbopbl, ONpockl U 4pyroe), ymeHue
B3aMMOAENCTBOBATb C COLMANbHbIMU MHCTUTYTaMM B COOTBETCTBMM C X GYHKUMAMM U HAa3HaYeHMEM;

2) NaTpPMOTUYECKOrO BOCMUTAHUA:

chOpPMMPOBAHHOCTb POCCUICKOM rPaXKAaHCKON MAEHTUYHOCTH, YBAXKEHMA K NPOLLIOMY 1 HacToALlemy
POCCUIACKOM MAaTEMATUKM, LLEHHOCTHOE OTHOLLUEHMWE K AOCTUNEHUAM POCCUMCKUX MAaTEMATUKOB U
POCCMIACKOM MAaTEMATUYECKOM LLIKO/bl, UCMNOJIb30BAaHWE 3TUX SOCTUMNKEHUI B APYTMX HayKaX,
TeXHON0rUAX, chepax IKOHOMUKMK;

3) AYXOBHO-HPABCTBEHHOrO BOCMMTAHUA:

OCO3HaHWe AyXOBHbIX LLeHHOCTEeM POCCUIACKOro Hapoaa, cGOPMMUPOBAHHOCTb HPABCTBEHHOMO CO3HaHMS,
3TUYECKOro NoBeAeHMA, CBA3AHHOIO C NPaKTUYECKUM NMPUMEHEHMEM AOCTUNEHWNA HAaYKKN U
[eATeIbHOCTbIO YY4EHOro, 0CO3HaHMe NMYHOIOo BKAaAa B NOCTPOEHME ycTonYnsoro byayluero;

4) 3CcTeTUYECKOro BoCNUTaHuA:

3CTETUYECKOE OTHOLIEHWE K MUPY, BKAIOYAA 3CTETUKY MaTeMaTUUYECKMX 3aKOHOMEPHOCTEN, 0O BEKTOB,
3334, pPeleHmni, PaccyKAEeHNN, BOCMIPUUMUYUBOCTb K MaTEMATUYECKMM acneKkTamM Pas/InyHbIX BUA0B
WCKYCCTBa;

5) dpm3nyeckoro BocnUTaHuA:

chOpPMMPOBAHHOCTb YMEHUA NPUMEHATb MaTEMaTUYECKME 3HAHWNA B MHTEPECcax 340P0BOro U
6e3onacHoro o6pasa }M3HKU, OTBETCTBEHHOE OTHOLIEHWE K CBOEeMY 340P0BbI0 (340p0BOE NUTaHME,
c6aNaHCMPOBaAHHbIV PEXUM 3aHATUI U OTAbIXA, peryaapHan Gusmyeckan akTMBHOCTb), GU3nYecKoe
COBEPLUEHCTBOBaHME MPU 3aHATUAX CMIOPTUBHO-0340POBUTENLHON AEATEIbHOCTbIO;

6) TPy40BOro BOCNUTAHUSA:

rOTOBHOCTb K TPYAY, OCO3HAHME LEeHHOCTU TPYA0A06uMA, MHTEPEC K pasinyHbiM chepam
npodeccnoHanbHOMN AeATEeNbHOCTU, CBA3AHHbIM C MAaTEMATUKOM U €€ NPUNONKEHUAMU, YMEHNE
coBepLUaTbh 0CO3HaHHbIM BbIBOp ByayLiei npodeccnn n peannsosbiBaTb COBCTBEHHbIE U3HEHHbIE
naaHbl, FTOTOBHOCTb M CMOCOBHOCTb K MaTeMaTMYeCKoMy 00pa30oBaHNIO U CaMoobpPa30BaHMIO Ha
NPOTAXKEHUN BCEMN U3HWN, TOTOBHOCTb K aKTUBHOMY YYacCTUIO B PeLeHUM NPaKTUYeCKMX 3a4a4
MmaTemaTuyecKomn HanpaB/1IEHHOCTH,



7) 9KO0/10rn4YeCKoro BoCNUTaHmA:

cPOPMMPOBAHHOCTb 3KOOMMYECKOMN KYbTYpbl, MOHUMAaHNE BANAHUA COLMANbHO-3KOHOMMYECKMX
NPOLLECCOB Ha COCTOSIHME NPUPOAHON U CoLMaNbHOWM Cpesbl, 0CO3HaHUe rnobanbHOro XxapakTepa
3KONOTMYECKNX Npobaem, opueHTauma Ha NPUMeHEHNe MaTeMaTUYeCKNX 3HaHWIA ANA pelleHus 3a4ad B
06.1aCTM OKpY3KaloLLLei cpedbl, NAaHNPOBaHME MOCTYMKOB M OLEHKN MX BO3MOXHbIX MOCAEACTBUIA ANA
OKpYyKaloLlel cpeabl;

8) LEeHHOCTM Hay4YHOro NO3HaHUA:

chopMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKu U
06LEeCTBEHHOW NPaKTUKM, NOHMMaHME MaTeMaTUYECKOW HayKM KaK chepbl YeoBeYeCcKom
AeATe/IbHOCTH, 3TarnoB eé pasBUTUA U 3HAYMMOCTU ANS PA3BUTUA LLUBUIM3ALMK, OBIALEHME A3bIKOM
MaTeMaTUKMU U MaTeEMATUUYECKOWN KyNbTYPOoM KaK CPeaCcTBOM NO3HAHMA MMpPa, FOTOBHOCTb OCYLLECTBAATbL
NPOEKTHYIO M NCCea0BaTeNbCKYIO AeATENbHOCTb MHAMBUAYANbHO U B rpynne.

METANPEAMETHbIE PE3Y/IbTATbI

Mo3HaBaTesibHble YHUBEPCa/IbHblE y4ebHble AelcTBUA
ba3oBble fornyeckune aencTema:

BbISIBAIATL U XapPaKTePU30BaATb CyLLLECTBEHHbIE NPU3HAKM MaTeMaTUYECKMX 0ObEKTOB, MOHATUN,
OTHOLIEHWUI MeXay NOHATUAMM, GOPMYIMPOBATb ONpeseneHna NOHATUIN, YyCTaHaBMBaATb
CYLLECTBEHHbIM NpU3HaK KnaccudpuKaumm, OCHOBaHUA A8 0606 eHNs U CpaBHEHUS, KpUTEPUN
NpPoOBOAMMOrO aHaNN3a;

BOCMPUHUMATL, GOPMYIMPOBATL M NPeobpasoBbIBaTb CYXKAEHWA: YTBEPAUTENbHBIE U OTPULLATENIbHbIE,
eANHWYHbIE, YacTHble W 06LLMe, YCNOBHbIE;

BbIABNATb MaTeEMaTUYECKME 3aKOHOMEPHOCTH, B3aMMOCBA3M U NPOTMBOPEUNA B haKTax, AaHHbIX,
HabNAEeHUAX N YTBEPKAEHUAX, Npegnaratb KpUTEPUN ANS BbISABNIEHNSA 3aKOHOMEPHOCTEN U
NpPoTMBOPEUMIA;

AenaTtb BbiBOAbI C NCNMNOJ/Ib30BAHNEM 3aKOHOB JIOTUKKN, AeAYKTUBHbLIX U UHOYKTUBHbIX YMO3aKIHO‘-IEHMl71,
yMO3aK}1IOLIEHVIVI No aHanornu,

NpPOBOAMUTb CAMOCTOATE/IbHO A0KAa3aTeIbCTBa MAaTEMATUYECKUX YTBEPKAEHUI (NpAMble M OT
NPOTUBHOIO), BbICTPAUBATb apryMeHTaLUMIo, MPUBOANTb NPUMEPbI U KOHTPNPUMEpPbI, 060CHOBbIBaTb
cobCcTBEHHbIE CYXKAEHNA U BbIBOAI;

BblIBUpPaTb cNocob pelieHUs yuebHoOM 3aaaum (CpaBHNBATL HECKO/IbKO BapMaHTOB peLleHus, BbIbupaTtb
Hanbonee noaxoAALLMIA C Y4ETOM CaMOCTOATENbHO BblAeNeHHbIX KpuTepumes).

BazoBble UccnepoBaTenbCcKue AenNcTBUA:



MCMONb30BaTb BONPOCHI KaK UCCNeA0BaTeIbCKUN MHCTPYMEHT NO3HaHMA, GOPMYAMpPOBaTb BONPOCHI,
buKcHpyloLwme npoTuBopeymne, Nnpobaemy, ycTaHaBAMBaTb MCKOMOE M AaHHOE, OPMMPOBATL rMNoTesY,
aprymeHTMpPOBaTbh CBOK NO3ULNIO, MHEHUE;

NpPoBOANTb CAMOCTOATE/IbHO CNAAHUPOBAHHbIN 3KCMEPUMEHT, UCC/IeA0BaHNE MO YCTAHOB/EHUIO
0cobeHHOCTEN MaTemMaTMUYeCcKoro ob6bekTa, sBNEHUA, MPOLECca, BbIABEHWUIO 3aBUCUMOCTEN MeKAay
obbeKTamu, ABNEHMAMMU, NpoLeccamu;

caMoCToATeIbHO popMyIMpPoBaTb 0606LLEHUS 1 BbIBOALI MO pe3y/ibTaTam NpPoBeAEHHOro HabatoaeHwus,
nccnenoBaHMA, OLLEHUBATL 4OCTOBEPHOCTb MOYYEHHbIX PE3YNbTaTOB, BbIBOAOB 1 0606LLEeHN;

NMPOrHO3MpPoOBaTb BO3MOXHOE pPa3BUTUE NpoueccCa, a TaKXXe BblABUIraTb NPeano1oXKeHNA O ero pasBnUTun
B HOBbIX YC/10BUAX.

PaboTa c MHpopmauymeii:

BbIABNATL AePULUTLI UHPOPMALIMK, AaHHbIX, HEOBXOAUMBIX 4/19 OTBETa Ha BOMPOC U 414 pelleHus
3a4auu;

BblI6MpPaTb MHGOPMALMIO U3 UCTOYHUKOB PA3/INYHbIX TUMOB, aHa/IM3NPOBaTb, CUCTEMATU3NPOBATbL U
MHTEPNpPeTnpoBaTb MHPOPMALMIO PA3IMYHbIX BUAOB 1 GOpM NpeacTaBieHus;

CTPYKTYPMpPOBaTb MHGOPMaLMIO, NPeACTaBAATb €€ B Pa3INUHbIX Gopmax, UANOCTPUPOBaTL rpadryecKu;

OLEHMBATb HaAEXHOCTb MHGOPMALMKN NO CAMOCTOATE/IbHO CHOPMYNNPOBAHHBIM KPUTEPUAM.

KoMMyHMKaTMBHbIE YHMUBEPCA/ibHbIE y4ebHble AecTBUSA
ObuieHue:

BOCMPMHUMATb U GOPMYAMPOBaATb CYKAEHUSA B COOTBETCTBUMN C YCIOBUAMM U LLENSMMU OBLLLEHUSA, ACHO,
TOYHO, FPAMOTHO BblpaKaTb CBOIO TOUKY 3PEHUS B YCTHbIX U MUCbMEHHbIX TEKCTAX, AaBaTb MOACHEHUS MO
Xo4y pelleHns 33434, KOMMEHTMPOBATb MOJIYYEHHbIN Pe3y/bTarT,;

B X0o4e obcyaeHns 3a4aBaTh BOMPOCHI MO CyLLECTBY 0OCYKAaeMOoM TeMbl, Npobsiembl, peliaemon
3a/a4u, BbICKa3blBaTb UAeU, HaLLeNeHHble Ha MOUCK peLleHnA, CONOCTaBAATb CBOW CYyXKAEHUA C
CYKAEHUAMU APYIUX YH4aCTHUKOB Ananora, 06Hapy»KMBaTb pasinyume 1 CXOACTBO MO3ULMIA, B
KOPPEKTHON hopme GopMynnMpoBaTb Pa3HOTIacKA, CBOM BO3PAKEHUS;

NpPeacTaBNATb Pe3yabTaTbl PeLleHns 3a4a4m, SKCNepUMeHTa, UCCNeA0BaHMSA, NPOEKTa, CAMOCTOATE/IbHO
Bbl6MpaTb GOpPMaT BbICTYNAEHMSA C Y4ETOM 33434 Npe3eHTauun u ocobeHHoCTel ayanTopun.

PerynatuBHble yHUBEpPCabHble yuebHble AeNCTBUA

CamoopraHmsau,Mﬂ:



COCTaB/IATb NJIAH, aITOPUTM peLleHnn 3a4a4u, BbIBMpPaTb CNocob peLleHns ¢ yY4ETOM MMEOLLMXCA
pecypcoB 1 coOH6CTBEHHbIX BO3MOXKHOCTEN, apryMeHTUPOBaTb M KOPPEKTUPOBATL BAPUAHTbI PELLEHUN C
YY4ETOM HOBOM MHPOPMaL MW,

Camo KOHTPO/1b, SMOUMNOHA/IbH bl UHTENNEKT:

BNafeTb HaBblkaMW NO3HaBaTebHOWN pedieKCUU KaK 0CO3HaHMUA coBepLUaeMblX AeUCTBUM U
MbIC/INTE/IbHBIX MPOLLECCOB, UX Pe3y/bTaToB, BaAeTh CNOCOBaMMN CAMOMNPOBEPKN, CAMOKOHTPOA
npouecca 1 pesynbTaTa pelleHna maTemaTUYeckoi 3aauu;

npeasnaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPU pelleHnn 3a4a4n, BHOCUTb KOPPEKTUBbI B
[eATe/NbHOCTb Ha OCHOBE HOBbIX 0BCTOATENIbCTB, AaHHbIX, HANAEHHbIX OLNBOK, BbIABAEHHbIX
TpyaHocTewn;

OLEHMBATb COOTBETCTBME pPe3y/ibTaTa Le/n 1 YCI0BUAM, 06bACHATL MPUUUHDBI AOCTUMEHMA MU
HeAOCTUNKEHUA pe3ynbTaToB AeATeIbHOCTU, HaxoAUTb OLWMBKY, AaBaTb OLEHKY NPUoBbpeTEHHOMY
onbITy.

CoBmecTHaa aeATenbHOCTb:

NOHMMaTb U UCNO/1b30BaTb NPENUMYLLECTBA KOMAaHAHOM U MHAMBMAYAIbHOM PaboTbl NPU peLueHnn
y4yebHbIX 3a4a4, NPUHMMaATb Lie/Ib COBMECTHOW AeATeNbHOCTU, NIaHNPOBaTb OpraHM3aLmMio COBMECTHOM
paboTbl, pacnpeaensaTtb BuAbl paboT, AoroBapmsaThca, 0bCyKAaTh NpoLecc u pesynbtat paboThl,
0606LaTb MHEHMA HECKO/IbKUX StoAel;

y4yacTBOBaTb B rpynnoBbiX popmax paboTbl (06cyKaeHUsA, 0bMeH MHEHUIA, «KMO3rOBbIE LUTYPMbI» U
WHble), BbIMONHATL CBOIO YacTb PaboTbl M KOOPANUHUPOBATL CBOW AENCTBUA C APYTUMU YNeHaMM
KOMaH/bl, OLeHNBaTb Ka4eCcTBO CBOEro BKAAAa B 06LMIM MPOAYKT MO KpUTEPUAM, CHOPMYANPOBAHHbLIM
YYaCTHMKaMM B3aUMOAENCTBUA.

MPEOMETHbIE PE3Y/IbTATHI

K KoHLy 06y4yeHus B 10 Knacce obyvatominca NoAyUnT caeaytowme npeameTHble pesyabTatbl No
oTAeNbHbIM Temam pabouyeit nporpammel y4ebHOro Kypca «Anrebpa 1 Hadana MaTeMaTUYECKOro
aHanusa»:

Yucna v BbluMCAEHUA:

cB0604HO ONepmnpoBaTb NOHATUAMM: pPaLMOHANbHOE YNCNo, BecKoHeYHas nepuogmyeckas a4pobb,
NPOLEHTbI, UPPaLMOHaNbHOE YMCN0, MHOXECTBA PaLMOHaNbHbIX U AENCTBUTENbHbIX YNCES, MOAYNb
AeNCTBUTENbHOIO YMCAa;

NPUMEHATb APOBU N NPOLLEHTLI ANA PelleHMA NPUKNAAHbIX 3a[a4 U3 Pa3/INYHbIX OTpacaei 3HaHUI U
peanbHOWM XKU3HU;

NPUMEHATb NPUBANKEHHbIE BbIYMCAEHUSA, MPaBUIa OKPYINEHUS, NMPUKUAKY U OLEHKY pesy/bTaTta
BbIYUC/IEHWUIA;



CBO60,CI,HO onepmnpoBaTb NOHATUEM: CTENEHDb C LLEe/IbIM NOKa3aTe/sieM, UCNoJ1b30BaTb NoAXo4ALLYHO d)opmy
3anucu ,EI,EVICTBMTeﬂbeIX ypcen Aana peweHnAa Npaktn4eCcknx 3aaay 1 npeacraBneHna AaHHbIX,

cB060AHO OMNepMpPoBaTh NOHATMEM: apUOMETUUYECKMI KOPEHb HAaTYPaNbHOMN CTEMEHW;

cB060OAHO OMNEepMpPOBaTh NOHATMEM: CTEMEHb C PaLMOHA/bHLIM NOKa3aTenem;

cB06OAHO ONepuUpoBaTh NOHATUAMMU: orapudm Yncna, AecATUYHbIE U HaTypasibHble Norapudmsi;
cB060AHO ONepuUpPoBaTh MOHATUAMMU: CUHYC, KOCUHYC, TAHFEHC, KOTAHTeHC YNC/IOBOrO apryMeHTa;
onepMpoBaTb NOHATUAMMU: APKCUHYC, aPKKOCUHYC M apKTaHIeHC YMC/I0BOro aprymeHTa.
YpaBHEHUA N HepaBeHCTBa:

CBO60,£I,HO onepmnpoBaTb NOHATUAMMU: TOXKAECTBO, YPpaBHEHUNE, HEPABEHCTBO, PaBHOCU/IbHbIE YPaBHEHUA
1 ypaBHeHUNA-CNeacTtBunA, paBHOCU/IbHble HEPABEHCTBA,

NMPUMEHATDL Pa3/INyHble MeTodbl peleHNnA paLMOHaNbHbIX U [l,pO6HO-paLl,VIOHaI1beIX ypaBHeHmﬁ,
NMPUMEHATb MEeTO4 MHTEPBA/I0B ANA peleHnA HepaBeHCTB,

cB060OAHO OMNepuUpPoBaTh MOHATUAMU: MHOTOYNEH OT OA4HOMN NepeMeHHOW, MHOTOYNEH C LLebiMK
KO3dPULMEHTAMU, KOPHMU MHOTFOUYNEHA, MPUMEHATb Ae/IeHNE MHOFOY/IeHa Ha MHOTOY/1eH C OCTaTKOM,
Teopemy besy u Teopemy Bueta ans pelwieHuns 3agav;

c8060AHO ONepmnpoBaTb NOHATUAMMU: CUCTEMA JIMHENHDBIX YPAaBHEHUN, MaTpULA, onpeaenunTens
MaTpULbl 2 X 2 1 €ero reoMeTPUYECKUN CMbIC/I, UCNO/b30BaTb CBOMCTBA onpeaenvTtensa 2 x 2 ans
BbIYMC/IEHUA €ro 3HaYeHM A, NPUMEHATb ONPEAEIUTENN AN1A PELIEHNA CUCTEMbI IMHENHbIX YPaBHEHUN,
MOZEe/IMPOoBaTb PeasibHble CUTYaL MM C MOMOLLBIO CUCTEMbI JIMHENHbIX YPaBHEHUI, UCCNea0BaTb
NMOCTPOEHHblE MOAENN C MOMOLLbIO MATPULL, U oNpeaennTenei, MHTEPNPETUPOBATb NOYYEHHbIN
pesynbTar;

MCNo/Ib30BaTb CBOMCTBA AENCTBUIM C KOPHAMM A1A Npeobpa3oBaHUA BbipaXKeHUN;

BbIMNO/THATb I'Ip606pa3OBaHVIﬂ YNUCNOBbIX Bblpa)KeHMVI, coaepawmnx ctreneHn ¢ paunoHaibHbIM
NnoKa3aTeniem;

MCNo/b30BaTb CBOMCTBA JIorapMdMoB Ans NpeobpasoBaHUs NOrapuPmUUecKmx BbipaxKeHui;

cB06OAHO OMNEepPUPOBATL MOHATUAMM: MPPALMOHAbHbIE, MOKa3aTe/bHble U orapudmmyeckme
YPaBHEHMA, HAXOANUTb UX PELUEHMA C MOMOLLbIO PAaBHOCU/IbHBIX MEPEXOAO0B UM OCYLLECTBAIAA MPOBEPKY
KOpHe;

NPUMEHATb OCHOBHblE TPUTOHOMETpUYeckme Gpopmybl g5 NpeobpasoBaHMA TPUTOHOMETPUYECKUX
BblpaXKeHun;

cBO6OAHO OMNEepPUPOBATL MOHATUEM: TPUTOHOMETPUYECKOE YPaBHEHME, MPUMEHATL HEObX04MMble
bopmynbl ANA peeHmna OCHOBHbIX TUMOB TPUTOHOMETPUYECKMX YPABHEHWA;



MOZEeNNpPOoBaTh peasibHble CUTyauuK Ha A3blKe anrebpbl, COCTAaBAATb BbIPaXKEHWA, ypaBHEHWUA,
HepaBeHCTBa MO YCN0BUIO 334U, UCCIeL0BATb MOCTPOEHHbIE MOZE/M C UCMO/Ib30BaHNEM anmnapaTta
anrebpbl.

OyHKUMKN U rpaduKu:

cB060OAHO ONepupoBaTb NOHATUAMM: GYHKUMSA, cnocobbl 3a8aHMA GYHKLUMK, B3AUMHO 0bpaTHble
bYHKUMU, KOMNO3ULMA GYHKLMA, rpaduK GyHKLUK, BbINOAHATL 3IeMeHTapHble NpeobpasoBaHus
rpadukoB GyHKUMNA;

CBO60,£I,HO onepmnpoBaTb NOHATUAMM! obnactb onpeageneHna n MHOXecTtso 3HaAYeHUM d)yHKLI,MM, HYn
(I)yHKLI,MM, NMPOMEXKYTKUN 3HAKOMNOCTOAHCTBA,

cB060AHO ONEepMUpPOBaTh MOHATUAMM: YETHbIE M HEYETHbIE GYHKLUN, Nepuoandeckme GyHKUnK,
NPOMEKYTKM MOHOTOHHOCTU QYHKLMM, MAaKCUMYMbl U MUHUMYMbI GYHKLMK, Hanbonbluee
HauMeHbLUee 3HayeHne QYHKLMM Ha NPOMEKYTKE;

cB0604HO ONepmnpoBaTb NOHATUAMM: CTENEHHAN GYHKLUMA C HAaTypasibHbIM M Le/ibiM NoKasaTesnem,
rpaduK cteneHHoM GYHKLUMM C HaTypasibHbIM M LIEIbIM MOKasaTesiem, rpaduKk KOpHA N-oi cTeneHu Kak
bYHKUMM 06paTHOM CTeNEeHM C HAaTypasibHbIM NOKasaTenem;

onepunpoBaTb NOHATUAMMN! ﬂMHeﬁHaﬂ, KBagpaTtniHaAa 1 ApO6HO-ﬂMHeﬁHaH d)yHKLI,MI/I, BbIMNOJIHATb
3/1EMEHTapPHOE nccnenoBaHMe N NOCTpoeHne nxX Fpad)VIKOB;

cB060AHO ONepMpoBaTh NOHATUAMM: NOKa3aTeNbHaA M orapudmmyeckan GyHKLMKU, X CBOMCTBA U
rpaduKkm, UCNONb30BaTb UX TPAadUKM ANA PELEHUS YPaBHEHWN;

cB060OAHO OMNEepMPOBaTh NOHATUAMMW: TPUTOHOMETPUYECKANA OKPYXKHOCTb, onpeaeneHme
TPUFOHOMETPUYECKUX GYHKLMI YNCIOBOTO apryMeHTa;

MCNonb3oBaTb rpaduKkm GYHKUMIA ANA nccnefoBaHMA NPOLLECCOB M 3aBUCMMOCTEN MPU peLleHum 3a4a4
M3 ApYrux y4ebHbIX NPeaMeTOB 1 peasibHOM XU3HW, BbiparkaTb GOPMYIaMM 3aBUCUMOCTU MEXAY
BE/IMYMHAMMU;

Hayana matematnyeckoro aHanmsa:

cB060OAHO ONepMpoBaTh NOHATUAMM: apuPMETMUECKan U reoMeTpuYecKasn nporpeccus, 6ecCKoHeYHo
ybbiBatoLLan reoMmeTpuyeckan NPorpeccus, IMHENHbIN 1 SKCMOHEHLUMaNbHbIM POCT, OPMYNa CNOMKHbIX
NPOLLEHTOB, UMETb NPEACTaBAEHME O KOHCTAHTE;

MCcnoab30BaTb Nporpeccnn anAa peweHnAa peasibHbixX 3a4a4 NPUKAaAHOIO XapakTepa,

CBO6OAHO onepmnpoBaTb NOHATUAMMU: NOCNEO0BATE/IbHOCTD, cnocob6bl 3a4aHnA I'IOCﬂe,D,OBaTEIIbHOCTEI\/II,
MOHOTOHHbIE U OFrPaHNYEHHbIE NOCNEAN0BATE/IBHOCTN, MOHMMATb OCHOBbI 3apPOXAEHUA
MaTeMaATMYECKOro aHanM3a Kak aHain3a 6eCKoHeYHo Ma/blX;

c80604HO ONepmMpoBaTb NOHATUAMM: HENPEPbIBHbIE GYHKLUKN, TOYKMN paspbiBa rpaduka GyHKLUMM,
acMMNTOTbI rpaduKa GyHKLMNK;

cB06OAHO OMNepupPoBaTb NOHATUEM: QYHKLMA, HEMNPEPbIBHAA Ha OTPe3Ke, NPUMEHATL CBOMCTBA
HenpepbiBHbIX GYHKUUI AN8 pelleHns 3a4avy;



cBo60AHO ONepmnpoBaTh NOHATUAMMU: NepBas U BTopasa NPoM3BoAHble GYHKLUUM, KacaTeslbHas K rpaduky
yHKUMK;

BbIYMCATb NPOUN3BOAHbIE CYMMbI, MPOU3BEAEHWSA, YAaCTHOTO M KOMMNO3ULMMK ABYX PYHKLMIA, 3HATb
NPOW3BOAHbIE 3NEMEHTAPHBIX GYHKLUIA;

MCNoab30BaTb I'EOMETpM‘-IECKMﬁ n ¢M3VILIECKM171 CMmbICh I'IpOM3BO,CI,HOVI Ana peweHunAa 3agad.
MHoXecTBa U /IOrnKa:
CBO6OAHO onepmnpoBaTb NOHATUAMWU. MHOXECTBO, onepaunn Haa MHOXXeCTBaMu,;

NCMNONb30BaTb TEOPETUKO-MHOMKECTBEHHbIV annapaT 411 ONMCaHMA peasibHbIX NMPOLLECCOB U ABNEHUIA,
npw peleHnn 33434 U3 Apyrnx y4ebHblx NnpegmeTos;

cB060AHO OnNepMpoBaTh NOHATUAMMK: ONpeaeneHne, Teopema, ypaBHeHe-cneacTemne, CBOMCTBO
MaTeMaTHMyecKoro o6beKTa, 40Ka3aTebCTBO, PaBHOCU/IbHbIE YPaBHEHUA U HePaBeHCTBa.

K KoHLy 0by4yeHus B 11 Knacce obyvatominca NoayumnT cneaytowme npeameTHble pesyabTatbl No
oTAeNbHbIM Temam paboyeit nporpammel y4ebHOro Kypca «Anrebpa v Hadyasia MaTeMaTUYECKOro
aHanmsa»:

Yucna v BbluMCAEHUA:

cB06OAHO ONEepMpPoBaTh NOHATUAMM: HATYpPa/IbHOE U LLeJIoe YMCI0, MHOMKECTBA HAaTypasibHbIX U LLEesbIX
yucen, UCNONb30BaTb NPU3HAKM ANMMOCTU Lenblx yncen, HOL n HOK HaTypanbHbIx yucen ansa
pelleHna 3a4a4, MPUMEHATb anropuTm EBkAnNAa;

CBO6OAHO onepunpoBaTtb NOHATUEM OCTATKa NO MOAY/1H0, 3aNUCbIBATb HAaTypPa/ibHble YNC/a B PA3/INYHbIX
NO3ULUMOHHbIX CUCTEMAX CHUCNEHUA,

cBO6OAHO OMNEPUPOBATL MOHATUAMM: KOMMNAEKCHOE YNC/IO M MHOMKECTBO KOMMJIEKCHBIX YMCenN,
npeacTaBAATb KOMMJEKCHbIE YMCAa B anrebpanyeckoi n TpUroHomeTpuyeckon ¢opme, BbINONHATb
apudmeTUYECKne onepaLmm ¢ HUMU 1 306paxKaTb Ha KOOPAMHATHOMN NNOCKOCTHU.

ypaBHeHMﬂ N HEPABEHCTBA:

CBO60,£I,HO onepunpoBaTb NOHATUAMMWU: UPPALUUNOHA/IbHbIE, MOKa3aTe/ibHbliE U norapmcbmmqecwe
HepaBeHCTBa, HAXOAUTb UX peLlleHNA C NTOMOLLLbIO PaBHOCU/IbHbLIX MeEPEXOO0B;

OCYLLECTBAATb OTOOP KOPHEN Npu peleHnn TPUroHOMETPMUYECKOro YpaBHeH!Ss;

cB060AHO OnNepMpoBaTh NOHATUEM TPUFOHOMETPUYECKOE HEPABEHCTBO, MPMMEHATb HeobXxoanmble
bopmynbl NS pelleHUs OCHOBHbIX TUMOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBO60OAHO ONepUpPoBaTh MOHATUAMMU: CUCTEMA U COBOKYMHOCTb YPaBHEHUI U HEPABEHCTB,
paBHOCK/IbHbIE CUCTEMbI U CUCTEMbI-CNEACTBUA, HAXOAMTb PELIEHNA CUCTEMbI U COBOKYMHOCTEM
PaLMOHa/IbHbIX, MPPaLMOHaIbHbIX, MOKa3aTe/IbHbIX 1 10rapuPMmnYecKUX ypaBHEHNI N HEPABEHCTB;

peluaTb pauMoHasibHble, MPPaLMOHabHbIe, MOKasaTeNbHble, 1orapubmMmuyeckne n TpUroHoMmeTpmyeckue
YpaBHEHWA N HepaBeHCTBa, coaeprKalime Moayan U napameTpsbi;



NPUMEHATb rpaduyeckme MeToabl 4NA PeleHnn ypaBHEHNI M HePaBEHCTB, a TaKkKe 3a4au C
napameTtpamu;

MOAENMPOoBaThb peasibHble CUTYauuK Ha A3biKe anrebpbl, COCTaBAATb BbipaXKeHUA, ypaBHEHNUSA,
HepaBeHCTBA U MX CUCTEMbI NO YCN0BMIO 3a4a4M, UCCNea0BaTb NOCTPOEHHbIE MOAENN C
MCMoNb30BaHWEM annapaTa anrebpbl, UHTEPNPETMPOBATb MOJYYEHHbIN pe3yibTarT.

PyHKUMM U rpadmKu:

CTPOUTb rPadUKN KOMNO3nNLUMKU GYHKUUIA C MOMOLLIO 3/IEMEHTAPHOIO UCCNeA0BaHMA N CBOMCTB
KOMMNO3ULMK ABYX GYHKUNIA;

CTPOWTb reomeTprYeckmne obpasbl ypaBHEHUI M HEPABEHCTB Ha KOOPAMHATHOW NJIOCKOCTH;
cB060AHO ONEepMpPoBaTh NOHATUAMM: TPAPUKN TPUTOHOMETPUYECKUX QYHKLNIA;

NPUMEHATb GYHKUMKN AN MOLENMPOBAHUA N UCCNEA0BaHNA PeasibHbIX NPOLLEeCCOoB.

Havyana maTemMaTM4eckoro aHanusa:

MCNo/ab30BaTb MPOU3BOAHYIO ANA UCCNEeA0BaHUA GYHKLMM Ha MOHOTOHHOCTb M 3KCTPEMYMbI;
HaxoAnTb Hanbonbluee U HaUMeHbLUee 3HaYeHNUA GYHKLUMKN HEMPEPbIBHOW Ha OTPE3KE;

MCMNO/b30BaTb NPOU3BOAHYHIO A1A HAXOXKAEHMA HAUYYLIEro PeLLUeHNs B NPUKAALHbIX, B TOM YMC/e
COLMaNbHO-3KOHOMMUYECKUX, 3aZia4ax, ANA onpeneieHUA CKOPOCTU U YCKOPEHUA NpoLLecca, 3a4aHHOoro
dopmynoit unu rpadmkom;

cB06OAHO ONEepUPOBaTb MOHATUAMM: NepBOOOPa3HaA, onpesenEHHbIN MHTErpan, HaxoauTb
nepBoobpasHble 3ieMeHTapHbIX QYHKUWIA M BbIMUCNATb MHTErpan no popmyne HotoToHa-/1eiibHULa;

Haxo4MTb NAOLWAAMN NAOCKUX GUrYP U 0B6BEMBI TEN C MOMOLLLbIO MHTErPana;

MMETb NpeacTaBieHne 0 MaTeMaTUYECKOM MOAENNPOBAHUN Ha MPUMEpPE COCTaB/IeHNA
anddepeHLManbHbIX ypaBHEHNN;

pewaTb NpUKaagHble 3a4a4n, B TOM 4ncae CoOunasibHO-3KOHOMUNYECKOIo 1 ¢M3VI‘-I€CKOI'O XapaKTepa,
cpeactBamMn matemMaTn4yeCKoro aHaansa.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC

Ne n/n HanmeHoBaHuMe pas3genos 1 Tem NPorpammsl

Konnuyectso vacos

DNEeKTPOHHbIe
(undposble)

B KOHTpoOnbHbIE MpakTnyeckme obpa3oBaTenbHble
cero
paboTbl paboTbl pecypcol
MHOKeCTBO AENCTBUTENBHbIX YNCeN.
1 MHorouneHbl. PaumMoHanbHble ypaBHEHUA U 24 1
HepaseHCcTBA. CUCTEMbI IMHEMHBIX YPAaBHEHUI
5 ®PyHKUMKM 1 rpadmKkn. CteneHHasa GyHKUMSA C 12 1
LenbiM Mokasartenem
3 ApnPMeTMUYECKMI KOPEHDb N-OM CTEMEHM. 15 1
UppaunoHanbHble ypaBHeHUA
MNoKasaTenbHaa PpyHKUMA. MNoKasaTeibHble
4 10 1
ypaBHeHuA
5 Norapuémmyeckas dyHKuUmsA. Jlorapudmmnyeckue 18 1
ypaBHeHuA
6 TpUroHoMeTpUYECKUE BbIPAXKEHMA MU YPaBHEHUA 22 1
7 MNocnepoBaTenbHOCTU M NPOrpeccumn 10 1
8 HenpepblBHble pyHKLMK. Mpon3BOAHAA 20 1




MoBTopeHue, 0606LLEHNE, CUCTEMATU3ALMA
3HaHUM

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

136

10




11 KNACC

Konunyectso yacos DNIeKTPOHHble
(undposble)
Ne n/n HanmeHoBaHuWe pa3aenos 1 Tem NpPorpammsl
8 KOHTpOANbHbIE MpakTnyeckme obpasoBaTenbHble
cero
paboTbl paboTbl pecypcol

1 NccnepoBaHue pyHKLMA C NOMOLLbIO 22 1

Npon3BOAHOM
2 MNepBoobpasHan U UHTerpan 12 1
3 lpaduKM TPUFOHOMETPUYECKUX DYHKUMNIA. 14 1

TpuroHomeTpuyeckne HepaBeHCTBA
4 NppaumoHanbHble, MOKasaTebHbIE U ” 1

norapudmmnyeckme HepaBeHCTBa
5 KomnneKcHble uncna 10 1
6 HaTtypanbHble n uensie yncna 10 1
Z CucTembl paunoHanbHbIX, MPPaLMOHAAbHbIX 1 1

NoKa3aTenbHbIX N NOrapnPMUYECKMX YPABHEHW
8 3agaym c napameTpamm 16 1

MosTopeHue, 060bLLEHME, CUCTEMATU3ALMSA
9 . 16 2

3HaHUN




OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

136

10







MOYPOYHOE MNJIAHMPOBAHUE

10 K/TIACC
Konnuyectso vacos DNEeKTPOHHbIe
Ne n/n Tema ypoka Aata undposble
Beero KoHTponbHble MpakTnueckme n3yyeHun obpasoBaTtesibHble
paboThbl paboTbl pecypcbl
1 Llenbie 1 paunoHanbHble Yncna. 1
2 Llenblie 1 paunoHanbHble Yncna. 1
3 JelcTBUTENbHbIE YMCNA 1
4 JelcTBUTENbHbIE YMCNA 1
5 BBOAHbIN MOHUTOPUHT 1
6 BeckoHeuyHo ybbiBatoLLan eoMeTpUYecKan 1
nporpeccus
. BeckoHeuyHo ybbiBatoLLan reomeTpuyeckasn 1
nporpeccus
8 ApundmeTnyecknin KopeHb HaTypanbHOM ctenenn | 1
9 ApndmeTnyeckmnin KopeHb HaTypasibHOM cTenenn | 1
10 ApndmeTnyecKkmnin KopeHb HaTypasibHOM cTenenn | 1




11 ApundmeTnyeckmnit KopeHb HaTypasibHOM cTeneHn

1 CreneHb C pauMoOHaNbHbIM U AEeACTBUTENBHBIMU
nokasaTensmm

13 CreneHb C pauMoOHanbHbIM U AeACTBUTENBHBIMU
nokasaTensamu

" CTeneHb C paunoHaNbHbIM U AeACTBUTENbHBIMU
nokasaTensamu

15 CreneHb C pauMoOHaNbHbIM U AeACTBUTENBHBIMU
nokasaTensmm

16 CreneHb C pauMoOHaNbHbIM U AeACTBUTENBbHBIMU
nokasaTensamu

17 YpoK 0606ueHns n cuctemaTusaumm 3HaHUM

18 YpoK 0606ueHns n cuctematusaumm 3HaHUM

19 KoHTposibHan pabota Ne 1

20 CteneHHan ¢yHKLMA, e€ CBONCTBA M rpadmK

21 CteneHHan ¢yHKLMA, e€ CBONCTBA M rpadumK

22 CteneHHan ¢yHKLMA, e€ CBONCTBA M rpadmK

23 B3anuMHo obpaTHble GyHKLMK. CNOXKHanA

dYHKUMA




B3anmHo 06paTHble GyHKUMK. CNoKHas

24
dYHKUMA
25 PaBHOCMbHbIE YPAaBHEHWNA M HEPABEHCTBA
26 PaBHOCMbHbIE YPAaBHEHWNA M HEPABEHCTBA
27 PaBHOCM/bHbIE YPAaBHEHWNA M HEPABEHCTBA
28 PaBHOCM/IbHbIE YPAaBHEHWNA M HEPABEHCTBA
29 MppaumoHanbHble ypaBHEHNA
30 MppaumoHanbHble HepaBeHCTBa
31 MppaymoHanbHble HepaBeHCTBa
32 Ypok 0606LeHnA 1 cuctemaTnsaLmm sHaHUM
33 Ypok 0606LweHnaA 1 cuctemaTnsaLmm 3HaHUM
34 KoHTposibHan paboTa Ne 2
35 MoKkasaTtenbHan PyHKLUMA, €€ CBOUCTBA U rpadumk
36 MoKkasaTenbHan pyHKUMA, €€ CBOUCTBA U rpadmk
37 MoKa3aTenbHble ypaBHEHMUA
38 lMoKa3saTenbHble ypaBHEHMUA
39 lMoKa3aTenbHble ypaBHEHMA




40

lNokasaTenbHble HepaBeHCTBa

41 lNokasaTenbHble HepaBeHCTBa

42 MoKa3aTenbHble HEpaBeHCTBA

43 CucTembl NOKasaTe ibHbIX YPaBHEHUM U
HepaBeHCTB

a4 CucTembl NOKasaTe IbHbIX YPaBHEHUI U
HepaBeHCTB

45 YpoK 0606ueHnsa n cuctematnsaumm 3HaHUM

46 KoHTposibHan pabota Ne 3

47 Norapuombl

48 Norapuombl

49 CsolictBa fIorapnpmos

50 CsolicTBa fIorapnpmos

51 [ecATnYHbIe U HaTypanbHbie Iorapudmel.
dopmyna nepexopaa

52 [ecATnYHbIE U HaTypasbHble orapudmbl.
®dopmyna nepexoaa

53 [ecATnyHble N HaTypanbHble forapudmbl.

dopmyna nepexosa




Norapuommyeckas dyHKUMSA, e€ cBOMCTBA U

54
rpadpuk
Norapnommyeckas GyHKLNSA, eé CBOMCTBA U
> rpadpuk
56 Norapudmmyeckme ypaBHeHUA
57 Norapndommyeckme ypaBHeHUA
58 Norapndommyeckme ypaBHeHUA
59 JNorapnommyeckme HepaBeHCTBA
60 Norapnommyeckme HepaBeHCTBA
61 Norapnommyeckme HepaBeHCTBA
62 Norapnemmyeckme HepaBeHCTBA
63 YpoK 0606LWeHNA 1 cucTeMaTU3aL MM 3HaAHUI
64 YpoK 0606LWeHNA 1 cucTeMaTU3aL MM 3HaHUI
65 KoHTposbHana paboTa Ne 4
66 PagnaHHaa mepa yrna
67 MoBOPOT TOYKM BOKPYF Ha4yana KoopamHat
68 MoBOPOT TOYKM BOKPYF Hayana KoopauHat




69

Onpe,u,eneHme CNHYCa, KOCUHYCa U TaHIeHCa yrna

70 OnpepgeneHne cMHycCa, KOCMHYCA U TaHFeHca yrna

71 3HaKM CUHYCa, KOCMHYCA M TaHTeHCca

77 3aBMCMMOCTb MEXAY CMHYCOM, KOCUHYCOM U
TaHreHCoOM OAHOro U TOrO Xe yrna

73 3aBMCMMOCTb MeXaYy CUHYCOM, KOCUHYCOM U
TQHreHCOM OAHOr0 U TOrO Xe yrna

74 TpuroHomeTpuyeckne ToXKAecTsa

75 TpuroHomeTpuyeckne ToXKAecTsa

76 TpuroHomeTpUyeckne ToXAecTea

77 CVHYC, KOCMHYC M TaHTeHC Yr1oB oL N —o

78 dopmynbl cnoxeHns

79 dopmynbl cnoxKeHns

80 dopmynbl cnoxeHmn

81 CMHYC, KOCMHYC U TAHTeHC ABOMHOrO yrna

82 CMHYC, KOCMHYC U TAHTEeHC ABOMHOrO yrna

83 CWMHYC, KOCMHYC M TAHTEHC NOJI0BMHHOIO yraa




84

CI/IHyC, KOCUHYC U TAHIFreHC NO/1I0BNHHOTIO yrna

85 dopmynbl npuseseHUsA

86 dopmynbl npuBeaeHUA

87 Cymma 1 pasHoCTb cMHycoB. Cymma 1 pasHOCTb
KOCMHYCOB

28 Cymma 1 pasHoCTb cMHycoB. Cymma 1 pasHOCTb
KOCMHYCOB

29 Cymma 1 pasHoCTb cMHycoB. Cymma 1 pasHoCTb
KOCMHYCOB

90 YpoK 0606LeHNs U cucTemaTU3aumm 3HaHUN

91 YpoK 0606LeHns u cuctemaTusaumm 3HaHUM

92 KoHTposibHas pabota Ne 5

93 YpaBHeHMe cos X = a

94 YpaBHeHue cos X = a

95 YpaBHeHue cos X = a

96 YpaBHeHuMe sin x =a

97 YpaBHeHue sin x =a

98 YpaBHeHMe sin x =a




99

YpaBHeHMe tg x = a

100 YpaBHeHne tg x = a
101 PelleHne TPUroHOMETPUYECKUX YPABHEHW
102 PelleHne TPUroHOMETPUYECKUX YPABHEHW
103 PelueHne TPUroHOMeTPUYECKUX YPaBHEHUI
104 PeleHne TpUroHOMETPUYECKUX YPABHEHW
105 PeleHne TpUroHOMETPUYECKUX YPABHEHW
1 Mpumepbl peleHns NPocTenLnx

06 TPUrOHOMETPUYECKUX HEPABEHCTB
107 Mpuvmepbl peLueHns NPoCTenLLInNX

TPUrOHOMETPUYECKUX HEPABEHCTB

108 YpoK 0606LWeHNA 1 cucTeMaTU3aL MM 3HaAHUI
109 YpoK 0606LWeHNA 1 cucTeMaTU3aL MM 3HaHUI
110 KoHTposbHan paboTa Ne 6
111 MNosTopeHue
112 MNosTopeHue
113 MNosTOopeHue




114 MNosTOpeHue
115 MNosTopeHue
116 MosTOopeHue
117 MosTopeHune
118 MosTopeHue
119 MosTopeHue
120 MosTopeHue
121 MosTopeHue
122 lNosTOpeHue
123 MosTopeHue
124 MosTopeHue
125 MNMosTOpeHuUe
126 MNMosTOpeHue
127 MNMosTOpeHue
128 MNosTOpeHue
129 MNosTOpeHue




130 MNosTOpeHue 1
131 MNosTopeHue 1
132 MosTOopeHue 1
133 MosTopeHune 1
134 UTorosasa KOHTPO/IbHas paboTa 1
135 UTorosas KOHTPO/IbHas paboTa 1
136 I'IOBTOEJeHme, 06006lLeHNe, cucTtemaTmsaumn 1
3HaHUM
OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 136




11 KNACC

Konnuyectso vacos

DNIeKTPOHHbIe

[HaTa umdposbie
Ne n/n Tema ypoka
Beero KoHTpo/ibHblE MpaKtnuyeckme n3y4yeHun obpa3soBaTesibHble
paboThl paboTbl pecypcbl

1 Ob6nacTb onpeaeneHns N MHOXKECTBO 3HaYEHWUI 1

TPUFOHOMETPUYECKUX PYHKLMIN
) O6nacTb onpeaeneHnsa U MHOMKECTBO 3HaYEeHUM )

TPUrOHOMETPUYECKUX QYHKLMI
3 O6nacTb onpeaeneHns U MHOMKeCTBO 3HaYeHUM 1

TPUFOHOMETPUYECKNX PYHKL MM
4 YETHOCTb, HEYETHOCTb, NEPNOANYHOCTb 1

TPUFOHOMETPUYECKUX PYHKLMIN
5 YETHOCTb, HEYETHOCTb, NEPUOLNYHOCTD 1

TPUrOHOMETPUYECKUX QYHKLUIN
6 YETHOCTb, HEYETHOCTb, NEPNOANYHOCTD 1

TPUFOHOMETPUYECKNX PYHKLUMMN
7 BBOAHbI MOHUTOPUHT 1
8 CBOMCTBO QYHKLMU Y = COS X U €€ rpaduk 1
9 CBOMCTBO QYHKLMU Y = COS X U eé rpadmk 1




10 CBOMCTBO QYHKLMU Y = COS X U eé rpadmk

11 CeoicTBa U rpadmKm GyHKLMN y =tg X My = ctg x
12 CeoicTBa U rpadmKkm GyHKLUMN y =tg X My = ctg x
13 ObpaTHble TPUroHOMETPUYECKUE PYHKLMUN

14 Ob6paTHble TpMroHomeTpuyeckne GyHKLMU

15 ObpaTHble TPUroHOMETPUYECKUE PyHKLMN

16 YpoK 0606LeHns 1 cuctemaTusaumm 3HaHUM

17 YpoK 0606LeHns 1 cuctemaTusaumm 3HaHUM

18 KoHTponbHasa pabota Ne 1

19 MpounssoaHasn

20 MNMpounssoagHan

21 MNMpounssoaHan

22 Mpoun3BoaHan cteneHHON GyHKUMH

23 Mpoun3BoaHan cteneHHON GpyHKUMH

24 Mpoun3BoaHan cteneHHoN GyHKUMH

25 Mpasuna gudpdepeHUMpoBaHUA




26 Mpasuna guddepeHLMpoBaHUs

27 Mpasuna guddepeHLMpoBaHUs

)8 Mpon3BOAHbIE HEKOTOPbIX 3/1EMEHTAPHbIX
YHKUMI

59 Mpon3BOAHbIE HEKOTOPbIX 3/IEMEHTAPHbIX
YHKUMI

30 Mpon3BOAHbIE HEKOTOPbIX 3/IEMEHTAPHbIX
bYHKLMI

31 Mpon3BOAHbIE HEKOTOPbIX 3/1EMEHTAPHbIX
YHKUMI

32 FeoMeTpUYECKMi CMbICA NPOM3BOLHOM

33 FeoMeTpUYeCKMiA CMbICA NPOM3BOLHOM

34 FeoMeTpUYECKMiA CMbICA NPOM3BOLHOM

35 FeoMETPUYECKMNIA CMbIC/T NPON3BOAHOM

36 Ypok 0606LeHnaA 1 cuctemaTnsaLmm 3HaHUM

37 Ypok 0606LeHnA 1 cuctemaTnsaLmm 3HaHUM

38 KoHTposnbHasa pabota Ne 2

39 Bo3pacTaHue un ybbiBaHMe GyHKUUM




40 Bo3pacTaHue un ybbiBaHMe GyHKUUM

41 IKcTpeMymbl GYHKLUN

42 IKcTpeMymbl YHKLUK

43 IKcTpeMymbl GYHKLUN

44 MpuMmeHeHMe NPON3BOLHON K MOCTPOEHUIO
rpaduKoB GyHKLNM

45 MpumeHeHMe NPON3BOLAHON K MOCTPOEHMUIO
rpaduKkoB GyHKLNIM

46 MpumeHeHMe NPON3BOLHON K MOCTPOEHWUIO
rpadmKkoB GyHKUMI

47 MpuMmeHeHMe NPON3BOLHON K MOCTPOEHWUIO
rpaduKoB GyHKLNM

48 Hanbonbluee N HaMMeHblLee 3Ha4YeHUs
$YHKUMM

49 Hanbonbliee n HaMMeHbLLee 3HaYeHNA
$yHKUMM

50 Hanbonbliee n HaMmeHblLee 3Ha4YeHUs
YHKUMM

51 BbinyknocTb rpaduka GyHKLMIA, TOUKM Nepernda

52 BbinyknocTb rpadpmka GyHKLUMIA, TOUKM nepermba




53 BbinyknocTb rpadpmka GyHKUMIA, TOUKM nepermba

54 Ypok 0606LeHma 1 cuctemaTnsaLmm 3HaHUM

55 YpoK 06061eHns 1 cuctemaTusaumm 3HaHUM

56 KoHTponbHan paborta Ne 3

57 MepBoobpasHasn

58 MepBoobpasHasn

59 MpaBuaa HaxoXAeHA NepBOOOPA3HbIX

60 MpaBuaa HaxoXAeHMA NepBO0OPA3HbIX

1 Mnowaab KPUBOJMHENHOWN Tpaneuumn u

° WHTEerpan

6 Mnowaab KPMBONMHENHON TPaneLunn 1
WHTErpan

63 Mnaowanb KPMBOJMHENHON Tpaneumnn 1
WHTerpan

64 BbluncneHmne nHterpanos

65 BbluncneHune nHTerpanos

66 BblumcneHue naowaaeit Guryp c NOMoLLbHO

UHTErpanos




BbluncneHve naowagen ¢puryp c NnomoLbto

67
WHTerpanos

68 BbluncneHme nnowagen Guryp c noOMoLLbio
WMHTEerpanos
MpuMeHeHMe NPOU3BOAHON MHTErpana K

69 peLLeHmo NPaKTUYEeCKNX 3aaa4

20 MpvmeHeHMe NPOU3BOAHOM UHTErpana K
peLleHmIo NPaKTUYEeCKNX 33434

71 Ypok 0606LeHMA 1 cucTeMaTU3aLmMmn 3HaHUM

72 YpoK 0606LWeHNA N cUCTeEMATU3ALMM 3HAHWUI

73 KoHTposbHasa pabota Ne 4

74 Mpasuno npounssegeHnA

75 Mpasnno npounssegeHnA

76 MNepecTaHOBKM

77 MNepecTaHOBKM

78 PasmeweHmns

79 PasmeweHmns

80

CoyeTaHuA U UX CBOWCTBA




81 CouyeTaHuA U UX CBOWCTBA

82 BuMHOM HbtoTOHaA

83 BuMHOM HbtoTOHa

84 YpoK 06061eHns 1 cuctemaTusaumm 3HaHUM

85 YpoK 0606LeHns 1 cuctemaTusaumm 3HaHUm

86 KoHTponbHan pabota Ne 5

87 CobbiTuA
KombuHaums cobbitnii. MMpoTMBONO/IOKHOE

88 cobbiTne

89 KombuHauus cobbituii. NMpoTnsononoxHoe
cobbiTne

90 BepoaTtHocTb cobbiTUA

91 BepoaTHocTb cobbiTUA

92 CnokeHune BepoATHOCTEM

93 CnoxkeHune BepoATHOCTEM

9 HesaBucumble cobbITUA. YMHOXEHNE

4 BEpOATHOCTEMN

95 He3aBucumble cobbiTMA. YMHOXKEHUE

BEPOATHOCTEN




96

Cratuctunyeckas BEPOATHOCTb

97 Cratuctnyeckas BepoATHOCTb

98 YpoK 06061eHns 1 cuctemaTusaumm 3HaHUM

99 KoHTponbHana paboTta Ne 6

100 CnyvyanHble BEINYMHDI

101 CnyyaiiHble BEIMYUHDI

102 LleHTpanbHble TEHAEHLUN

103 LleHTpanbHble TEHAEHLUUN

104 Mepbl pasbpoca

105 Mepbl pa3bpoca

106 Mepbl pa3bpoca

107 YpoK 0606ueHnsa n cuctematnsanumm 3HaHUM

108 KoHTponbHan pabota Ne 7

109 MoBTOpeHue Kypca anrebpbl U Havan
MaTemaTUYeCcKoro aHaamn3a

" MoBTOpeHwue Kypca anrebpbl M Havan

MaTeMaTUYECKOIro aHa/in3a




111 MoBTOpeHMe Kypca anrebpbl U Havan
MaTemMaTMyeCcKoro aHanmsa

112 MoBTOpeHMe Kypca anrebpbl U Havan
MaTemMaTMyecKoro aHaaun3a

113 MoBTopeHue Kypca anrebpbl U Havan
MaTeMaTUyeCcKoro aHanmsa

114 MoBTOpeHMe Kypca anrebpbl U Havan
MaTemMaTMyeCcKoro aHanmsa

115 MoBTOpeHMe Kypca anrebpbl U Havan
MaTemMaTMyecKoro aHaaun3a

116 MoBTopeHue Kypca anrebpbl U Havan
MaTeMaTUyeCcKoro aHanmsa

117 MoBTOpeHMe Kypca anrebpbl U Havan
MaTemMaTMyeCcKoro aHanmsa

118 MoBTOpeHMe Kypca anrebpbl U Havan
MaTemMaTMyecKoro aHaaun3a

119 MoBTopeHue Kypca anrebpbl U Havan
MaTeMaTUyeCcKoro aHanmsa

120 MoBTOpeHMe Kypca anrebpbl U Havan
MaTemMaTMyeCcKoro aHanmsa

121 MoBTopeHMe Kypca anrebpbl 1 Hayan




MaTeMaTUYECKOIro aHain3a

12 MoBTOpeHwue Kypca anrebpbl U Hayan
MaTemaTMYecKoro aHaaun3a

173 MoBTOpeHue Kypca anrebpbl M Havyan
MaTemaTUYecKoro aHanmnsa

124 MoBTOpeHue Kypca anrebpbl M Havyan
MaTemaTM4YecKoro aHaamn3a

175 MoBTOpeHwue Kypca anrebpbl U Hayan
MaTemaTMYecKoro aHaan3a

126 MoBTOpeHue Kypca anrebpbl M Havan
MaTemaTUYecKoro aHaamnsa

177 MoBTOpeHue Kypca anrebpbl M Havyan
MaTemaTU4YecKoro aHaamn3a

128 MoBTOpeHwWe Kypca anrebpbl U Havan
MaTemaTMYecKoro aHaan3a

129 MoBTOpeHue Kypca anrebpbl M Havan
MaTemaTUYecKoro aHaansa

130 MoBTOpeHue Kypca anrebpbl M Havyan
MaTemaTM4YecKoro aHamn3a

131 MoBTOpeHwue Kypca anrebpbl U Hayan

MaTeMaATUYECKOIo aHa/in3a




MoBTOpeHwWe Kypca anrebpbl U Hayan

132 1
MaTemaTMYecKoro aHanan3a

133 MoBTOpeHue Kypca anrebpbl M Havyan 1
MaTemaTUYecKoro aHanunsa

134 MoBTOpeHue Kypca anrebpbl M Havyan 1
MaTemaTM4YecKoro aHaamn3a

135 MoBTOpeHwue Kypca anrebpbl U Hayan 1
MaTemaTMYecKoro aHaan3a

136 MoBTOpeHue Kypca anrebpbl M Havyan 1
MaTemaTUYecKoro aHanmnsa

OBLLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 136




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MPOLECCA

OBA3ATE/IbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUNYECKUE MATEPUABLI ONA YHUTENA

LUNPPOBbLIE OBPA30OBATE/IbHbBIE PECYPCbI U PECYPCblI CETU MHTEPHET



