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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 KNACC
Konnuyectso vacos DNEeKTPOHHbIe
OaTa umdposbie
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckne N3yyeHus obpasoBaTesnbHble
paboThbl paboTbl pecypcbl
1 MHOKecTBO, onepauum Hag, MHOXeCTBaMU N UX 1
CBOMCTBA
2 duarpammsbl dnnepa-BeHHa 1
3 MpumeHeHMe TEOPETUKO-MHOXKECTBEHHOIO 1
annapaTa 44 peleHus 3a4au
PaunoHanbHble yncna. ObbIKHOBEHHbIE U
4 AecATUYHble ApobK, NpoueHTbl, BECKOHEYHbIE 1
nepuvogmuyeckune gpobm
PaumoHanbHble uncna. O6bIKHOBEHHbIE U
5 LecATUYHble Apobu, npoLeHTbl, 6eCKOHEeYHble 1
nepuoamyeckme apobu
6 MpumeHeHue apobeit 1 npoueHTOB ANA 1
pelleHnsa NPUKAaLHbIX 3a4au
- MNpumeHeHWe apobelt 1 NpoLeHToB ANA 1
peLleHns NPUKAagHbIX 3a4au
8 1

,D,EﬁCTBVITeﬂbeIe ymcna. PaumoHanbHble M




nppaLmoHa/ibHblE YNCNa

ApudmeTnyeckune onepauum c

9
OeNCcTBUTEeNbHbIMU YNCNaMU

10 Mogaynb 0encTBUTENBHOrO YMNC/a U ero CBOMCTBA
MpnbAnKEHHbIE BbIUMCAEHMA, NPaBUIA

11 OKpYrneHusa, NPUKNAKa 1 OLLeHKa pe3y/ibTaTa
BbIYMCIEHU

12 OCHOBHblEe MeTOAbI peLleHUs Lenblx U 4po6HO-
PaLMOHaNbHbIX YPAaBHEHWIA U HEPABEHCTB

13 OCHOBHble MeTOAbI PeLIEHUA LeNbIX U APO06HO-
PaLMOHANbHbIX YPAaBHEHUI U HEPABEHCTB

1 OCHOBHble MeTOAbI peLleHns Lenbix U 4pobHo-
paLMOHabHbIX YPAaBHEHWUN U HEPABEHCTB
MHorouyneHbl OT 04HOM NepemeHHon. leneHue

15 MHOrou4s1eHa Ha MHOrO4J/1eH C OCcTaTkom. Teopema
besy

16 MHoOrouneHsbl € LLenbiMu KoappuumeHTamu.
Teopema Buerta

17 PelweHne cuctem nMHeHbIX ypaBHEHW

18 PelweHne cuctem nMHeHbIX ypaBHEHW




MaTpuua cuctembl IMHERHBIX YPAaBHEHUIA.
Onpegenutenb matpuubl 2x2, ero

19
reoMeTpUYEecKnii CMbICA U CBOWCTBA;
BbIYMC/IEHME ero 3Ha4YeHuA
Onpegenutenb matpuubl 2x2, ero

20 reoMeTpUYecKnii CMbICA U CBOMCTBA;
BblYMC/IEHME €ro 3Ha4YeHUA

71 MNpumeHeHMe onpeaennTena oaa peweHns
CUCTEMbI IMHENHbIX YPaBHEHUN

22 PeweHne npuknagHbIx 33434 ¢ NOMOLLbIO
CUCTEMbI IMHENHbIX YPaBHEHUN

2 PelweHne NnpuKnagHbIxX 33434 C NOMOLLbIO
CUCTEMbI IMHENHbIX YPaBHEHUN
KoHTposnbHan pabora: "PaunoHanbHbie

24 YpaBHEHUA N HepaBeHCTBa. CUCTEMbI IMHEMHbIX
ypaBHeHun"

25 ®PyHKUMA, cnocobbl 3agaHma GyHKLMN. B3anmHo
ob6paTtHble GyHKLMKU. Komnosunuma GyHKLMM

26 paduK GyHKUMK. DiemeHTapHble
npeobpasoBaHuA rpadrKoB GyHKLNIM
Ob6nacTtb onpeaeneHns n MHOXKECTBO 3HaYEeHWUI

27 byHKUMK. Hyam yHKUmMK. MpoMeKYTKU 3HaK

MOCTOAHCTBA




YéTHble 1 HeuéTHble GyHKLMN. Meprnoanyeckme

28
bYyHKUMN. TIPOMENKYTKM MOHOTOHHOCTU QYHKLUM
MaKcMMyMbl U MUHUMYMbI GYHKLUMN.

29 Hanbonblee M HaMMeHbLlee 3HaYeHNe GYHKUUK
Ha NPOMEKYTKe

30 JNInHenHan, KBagpaTUUHasa U 4pobHO-NMHelHasn
dOYHKUMM

31 dnemeHTapHOE Uccnefo0BaHUE M NOCTPOEHUE
rpaduKkoB 3TUX GYHKLMIN

32 dnemeHTapHOe UccnefoBaHUe U NOCTPOEeHUe
rpaduKoB 3TUX GYHKLMMN

33 CTeneHb C LenbiM NoKasaTenem. buHom
HbtoTOHa

34 CTeneHb C Le/biM NoKasaTenem. buHom
HbtoToHa

35 CTeneHHan pyHKUMA C HAaTYpanbHbIM U LiesbiM
nokasatenem. E€ csolicTBa 1 rpadumk

36 KoHTposbHasa pabota: "CteneHHas yHKums. Eé
cBoMcTBa U rpaduk"

37 ApnPMeTUYECKMIN KOPEHb HaTypasibHOM CTeNeHn

M ero cBOMCTBa




ApudmeTnyecknin KopeHb HaTypasibHON CTeneHn

38 .
W ero cBOKcCTBa

39 Mpeobpa3oBaHMA YNCIOBBIX BbIPAXKEHWNA,
coAepKaLymx cTeneHn nu KOpHU

40 Mpeobpa3oBaHMA YNCNOBLIX BbIpaXKeHUN,
coaepKalmx cTeneHn 1 KOpHH

a1 Mpeobpa3oBaHMA YNCNOBBIX BbIPArKEHWUN,
cofepKalmx cTeneHn n KOpHU

2 NppaunoHanbHble ypaBHeHUA. OCHOBHble
METOAbl peLeHNA NPPALLMOHANbHbBIX YPAaBHEHW

43 NppaumoHanbHble ypaBHeHNA. OCHOBHble
MeTOoAbl PeLIeHNsA UPPaLMOHANbHbIX YPaBHEHWIA

a4 NppaunoHanbHble ypaBHeHUA. OCHOBHble
MEeTOAbl peLeHna NPPaLMOHaNbHbIX YPaBHEHWU

45 PaBHOCWM/IbHbIE NEepexoabl B peLeHnn
NPPALMNOHABbHbBIX YPAaBHEHUM

16 PaBHOCU/IbHbIE NEPEXOAbl B peLEHUN
MPPaLMOHANbHbIX YPaBHEHWUIA

47 PaBHOCM/IbHbIE NEepexoabl B peleHnu
NPPaLNOHA/bHbIX YPaBHEHUM

48 PaBHOCWM/IbHbIE NEepexoabl B peeHnn

MPPALMNOHAIbHbIX YPAaBHEHUM




CsoicTBa U rpad MK KOPHA N-0M CTENEHWN Kak

49 bYHKLUMM 06PaTHOWM CTENEHM C HATypasibHbIM
nokasatenem
CsoicTBa U rpad MK KOPHA N-0M CTENEHW KaK

50 bYHKLMM 06paTHOWM CTENEHM C HATypasibHbIM
nokasatenem
KoHTposibHanA paboTa: "CeoicTBa U rpadumk

51 KOpPHA n-oi cTeneHn. MppaumoHanbHble
ypaBHeHus"

59 CTeneHb € pauMOHaNbHbIM MOKa3aTenem n eé
CBOWCTBA

53 CTeneHb € paLMOHanbHbIM MOKa3aTenem n eé
CBOWCTBA

54 CreneHb € paunOHasnbHbIM NOKasaTenem m eé
CBOWCTBA

55 MokasatenbHas yHKUKSA, e€é cBOMCTBA M rpadumk

56 Ncnonb3oBaHue rpadmka pyHKLMN oNa peeHnn
ypaBHEeHMM

- Ncnonb3oBaHue rpadmKka pyHKLUN ONa peleHns
ypaBHEHUM

cg MokasaTenbHble ypaBHeHMA. OCHOBHbIe MeTOAbI

peweHnA NOKasaTe/IbHbIX ypaBHEHVIﬁ




lNoKkasaTenbHble YPaBHEHUA. OcHOBHble meToabl

59
peLleHmnsA NoKasaTebHbIX YPaBHEHU

€0 MokasaTenbHble ypaBHeHUs. OCHOBHblE METOAbI
peLleHMsA NoKasaTebHbIX YpaBHEHU

61 KoHTponbHasa paboTa: "MoKasatenbHaa GyHKLMA.
MokasaTenbHble ypaBHeHUA"

62 JNorapuém umcna. Ceonctsa forapudma

63 JNlorapuém umcna. Ceonctsa forapudma

64 JNorapuém umcna. Ceonctea forapudma

65 JecATryHble 1 HaTypanbHble florapnudmbl

66 JecATnyHble 1 HaTypanbHble fiorapnudmbl

7 MpeobpasoBaHMe BbIPAXKEHUM, COAEPIKALLMX
norapnombol

68 MpeobpasoBaHme BbIPAXKEHUI, COAEPIKALLMX
norapnombl

69 MpeobpasoBaHMe BbIPAXKEHU, COAEPIKALLMX
norapnombl
Norapudmmueckan dpyHKUMA, eé cBOICTBA U

70
rpaduk

71

Norapuédmmyeckas ¢pyHKUMA, e€ cBOMCTBA U




rpaduk

Mcnonb3oBaHue rpadurka GyHKUUM A1A pelleHus

72 .
YpaBHeHWIA

73 Ncnonb3oBaHue rpadunka GyHKLMM ANA pelleHmns
ypaBHeHUN

74 Norapnémmueckme ypaBHeHUA. OCHOBHbIE
MeTOoAbl PeLleHUsA NorapuPMmUIecKmX ypaBHEHU

75 Norapndmmueckune ypaBHeHMA. OCHOBHblE
MEeTOoAbl PeLIEHUA 0rapUPMUUECKMX YPaBHEHW

6 Norapudmmueckune ypasHeHMA. OCHOBHble
MeTOAbl peleHna norapudmmMIecKknx ypaBHeHUM

77 PaBHOCU/IbHbIE Nepexoabl B peleHnmn
NlorapudmMmMYecKnx ypaBHeHUM

78 PaBHOCU/IbHbIE Nepexoabl B peleHnm
NorapneMMYeCcKMX ypaBHEHUI

79 KoHTposbHasA paboTa: "lorapuomuyeckas
byHKUMA. Jlorapudmuyeckme ypaBHeHUs"

30 CMHYC, KOCMHYC, TaHTE€HC W KOTaHTeHC YMCI0BOTO
aprymeHTa

81 CMHYC, KOCMHYC, TaHFEHC U KOTaHTeHC YMCI0BOrO

aprymeHTa




ApPKCUHYC, apKKOCUHYC U apKTaHIeHC YNCOBOTO

82
aprymeHTa
83 ApPKCMHYC, apKKOCUHYC W apKTaHFeHC YMCN0BOro
aprymeHTa
TpuroHomeTpuyeckan OKPYKHOCTb,
84 onpeaeneHne TPUrOHOMETPUYECKUX QYHKLMIA
YMCNOBOrO aprymeHTa
TpuUroHomeTpmyecKkasa OKPYKHOCTb,
85 onpeaeneHne TPMroHOMeTPUYECKUX GYHKLUMI
YMCNOBOTO aprymeHTa
86 OCHOBHble TPUrOHOMETpUYEcKMe Gopmybl
87 OcCHoOBHble TpUroHoMeTpuyeckme Gopmynsl
88 OcCHOBHble TPUroHOMeTpu4eckme Gopmynsl
89 OcHoBHble TpUroHoMeTpuyeckme Gopmybl
90 MNpeobpasoBaHMe TPUTOHOMETPUYECKUX
BblpaXKeHUM
91 MpeobpasoBaHne TPUTOHOMETPUYECKUX
BblpaXKeHui
92 MNpeobpasoBaHMe TPUTOHOMETPUYECKUX

BblpPa*KeHUM




MpeobpasoBaHue TPUTOHOMETPUYECKUX

93 .
BblparKeHUM

94 PelweHne TPUroHOMETPUYECKMX YPAaBHEHWU

95 PelweHne TpUroHOMETPUYECKMX YPaBHEHW

96 PelweHne TPUroHOMETPUYECKMX YPaBHEHW

97 PelweHne TPUroHOMETPUYECKMX YPaBHEHWU

98 PelueHWe TPUrOHOMETPUYECKMX YPABHEHWI

99 PelweHne TPUroOHOMETPUYECKUX YPaBHEHW

100 PelweHne TPUrOHOMETPUYECKUX YPaBHEHW

101 KoHTposbHasA pabota: "TpuroHomeTpuyeckme
BbIPA*KEHUA N TPUTOHOMETPUYECKME YpaBHEHUA"
MocnepoBaTenbHOCTH, CNOCOObLI 3a4aHNUA

102 nocneposatenbHocTelt. MeTo MmaTemMaTUYeCKoM
MHAYKLMN
MOHOTOHHbIE U OrPaHUYEHHble

103 nocnefoBaTeNbHOCTU. McTopua aHanusa
6€eCKOHEeYHO Masnblx

104 ApudmeTmyeckasa nporpeccus

105 FeomeTpuyeckasa nporpeccusn




beckoHeyHO y6bIBaI-0LLI,aFI reomeTpuyeckan

106
nporpeccus

107 Cymma 6eckoHeuHo ybbiBatoLLen
reoMeTpMyecKoin Nnporpeccum

108 JINHENHBIN M 3KCNOHEHLMaNbHbIM pocT. Yucno e.
dopmyna cNOXKHbIX NPOLLEHTOB

105 JINHENHbIN 1 3KCNOHEeHLUManbHbIM pocT. Yucno e.
dopmyna CNOXKHbIX NPOLLEHTOB

110 Mcnonb3oBaHWe Nporpeccun Ans peLleHmns
peanbHbIX 33434 NPUKNASHOIO XapakTepa

111 KoHTponbHasA paboTa: "MocnenoBaTenbHOCTU U
nporpeccmmn”

112 HenpepbliBHble GYHKLMU U UX CBOICTBA

113 Touyka paspbiBa. ACUMNATOTbI rPadUKOB GYHKLUMI

114 CeoicTBa GyHKUMNIM HENPEPBIBHbIX Ha OTPE3Ke

115 CoicTBa GyHKUNIM HENPEPBIBHbIX Ha OTPE3Ke

116 MeTog, HTepBanoB ANA peLleHna HepPaBeHCTB

117 MeTog, HTepBanoB A peLleHna HepPaBeHCTB

118 MeToa MHTepBanoB ANA pelleHna HepaBeHCTB




MpumeHeHMe CBOICTB HEMpPepPbIBHbIX GPYHKLMN

119
ANA pelweHna 3aay

190 MprmeHeHe CBOMCTB HENPEPbIBHbIX GYHKLUMI
ANA peleHna 3agau

121 MepBana 1 BTopasa NpousBoaHble GyHKLUK

12 OnpegeneHune, reomeTpUHECKUn CMbIC/
NPoOn3BOAHOM

173 OnpeaeneHune, PU3NYECKMIA CMbICA
NpPoOn3BOAHOM

124 YpaBHeHMe KacaTe/bHOM K rpadumKy GyHKLUK

125 YpaBHeHMe KacaTebHOM K rpadumKy GyHKLUK

126 Mpoun3BoaHble 31eMeHTapHbIX QYHKUUI

127 Mpon3BoaHble 3N1eMeHTaPHbIX GYHKLNI

178 Mpon3BoaHaA CyMmmbl, NPOM3BEAEHUSA, YAaCTHOIO
M KOMMO3ULUMKN PYHKLMI

179 MponsBoaHas CyMmbl, NPOM3BELEHUSA, YaCTHOIO
N KOMMNO3UNUMK bYHKLUNIA

- Mpon3BoaHasA cymmbl, NPOM3BEAEHUSA, YHACTHOrO
M KOMMO3ULMKN PYHKLMMN

131 KoHTposbHana pabora: "MponssogHas"




137 MosTopeHue, 060bLLeEHME, CUCTEMATU3ALMA 1

3HaHWit: "YpaBHeHuAa"
133 MoeTopeHue, 060bLLEHME, CUCTEMATU3ALMA 1

3HaHW: "DOyHKLMN"
134 NToroeaa KOHTpO/ibHaA paboTa 1 1
135 NToroBasa KOHTpObHanA paboTa 1 1
136 MNoBTopeHue, 0606LLEHNE, CUCTEMATM3ALMA 1

3HAHW
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 136 10




11 KNACC

Konuyectso yacos DIeKTPOHHble
[HaTa umdposbie
Ne n/n | Tema ypoka
Beero KoHTpo/ibHblE MpakTnyeckune n3y4yeHun obpa3soBaTesibHble
paboThl paboTbl pecypcbl

1 MpumeHeHMe NPON3BOAHON K nccnenoBaHuUIo 1

dYHKUMIA HA MOHOTOHHOCTb M 3KCTPEMYMbI
) MpumeHeHMe NPON3BOLAHON K MCCnen0BaHuUIo 1

bYHKUMIA HQ MOHOTOHHOCTb M 3KCTPEMYMbl
3 MpuMmeHeHMe NPOU3BOLHON K UCCNen0BaHMUIO 1

GYHKUMIA HA MOHOTOHHOCTb M 3KCTPEMYMbI
4 MpumeHeHMe NPON3BOAHON K nccnenoBaHuUIo 1

dYHKUMIA HA MOHOTOHHOCTb M 3KCTPEMYMbI
s MpumeHeHMe NPON3BOLHON K McCnenoBaHuUIo 1

bYHKUMIA HA MOHOTOHHOCTb M 3KCTPEMYMbl
6 MpuMmeHeHMe NPOU3BOLHON K UCCnen0BaHuUIo 1

GYHKUMIA HA MOHOTOHHOCTb M 3KCTPEMYMbI
7 HaxoxaeHne Hanbonblero U HAMMEHbLLEro 1

3HaYEHUA HenpepbIBHON GYHKLMN Ha OTpesKe
g HaxoxaeHne Hanbonbluero n HaMMeHbLUEro 1

3HaYEHUs HenpepbIBHON GYHKLMKN Ha OTpesKe




HaxoxaeHve Hanboblwero U HauMeHbLIEro
3Ha4YeHMA HENPEPbIBHOM GpYHKUMM Ha OTpesKe

10

HaxoxkaeHne Hanbonblwero 1 HAMMEHbLLEro
3HAYEHUA HenpepbIBHON GYHKLMKN Ha OTpesKe

11

HaxoxaeHne Hanbobllero 1 HaumeHbLLIero
3HauYeHWsA HenpepbIBHOM GYHKLUMM Ha OTpesKe

12

HaxoxaeHve Hanboblwero U HauMeHbLIEero
3Ha4YeHMA HENPEPbIBHOM GpYHKUMM Ha OTpesKe

13

MpumeHeHne HpOMSBO,EI,HOVI AnAa HaxoxXaeHuAa
Haunay4duwlero peweHnAa B NpUKAaaHbIX 3a4a4aX

14

MpumeHeHMe NPoN3BOAHON AN HAXOXKAEHUA
HaWAyYLero peweHns B NPUKNALHbIX 3a43a4ax

15

MpumeHeHMe NPON3BOAHON A5 onpeaeneHmn
CKOPOCTU 1 YCKOPEHMA NpoLecca, 3aA4aHHoro
dopmynoit unm rpadmnkom

16

MpumeHeHMe NPOU3BOAHON A5 onpeaeneHma
CKOPOCTU M YCKOPEHUA NpoLecca, 3a43aHHOM0
dopmynoit unm rpadmkom

17

Komnosunuua GyHKumi

18

Komnosunuua GyHKumi

19

Komnosunuua GyHKumi




FreomeTpuyeckne obpasbl ypaBHEHUI Ha

20
KOOPAMHATHOM NAOCKOCTU

51 FeomeTpuryeckme 06pasbl ypaBHEHUIA HA
KOOPAMHATHOM MJIOCKOCTH

2 KoHTponbHasA paboTa: "UccnenoBaHme GyHKLNIM
C MomoLLpbto NponsBogHon"

23 MepBoobpa3Han, OCHOBHOE CBOMCTBO
nepBoobpasHbIX

" MepBoO6pa3Hble 31eMeHTaPHbIX GYHKUMIA.
MpaBuaa HaxoXKAeHNA NepPBO0OPA3HbIX

55 MepBoo6pa3sHbie 31eMeHTAPHbIX GYHKUMINA.
MpaBuna HaxoXaeHNA NepBoobpPa3HbIX

26 NHTerpan. leomeTpmnyeckmnii cMbica UHTErpana

57 BbluncneHne onpenenéHHOro MHTerpana no
dopmyne HbtoToHa-NlenbHULA

-8 BbluncneHne onpenenéHHOro MHTerpana no
dopmyne HbtoToHa-/lenbHMua

29 MpumeHeHWe MHTEerpana ANs HaxoXaeHus
naowagen naockux puryp

30 MpumeHeHWe MHTerpana aNsa HaxoXaeHua

06BbEMOB reoMmeTpunuyecknx Ten




Mpumepbl peweHnn anddepeHumanbHbIX

31 .
YypaBHeHWI

32 Mpumepbl peweHnin aguddepeHumanbHbIX
ypaBHeHWN
MaTtemaTnyeckoe MoLenMpoBaHME peanbHbIX

33 npoLeccos ¢ nomolbto AnddepeHunanbHbIX
ypaBHEHUM

34 KoHTponbHana pabota: "MepBoobpasHan u
nHTerpan”

35 TpuroHomeTpuyeckne GyHKLMU, UX CBOMCTBA U
rpadpuKkm

36 TpuroHomeTpuyeckne GyHKLUK, X CBOMCTBA U
rpadpurKkm

37 TpuroHomeTpuyeckne GyHKLUK, X CBOMCTBA U
rpadumKku

38 TpuroHomeTpmyeckne GyHKLMU, UX CBOIMCTBA U
rpadpuKkm

39 TpuroHomeTpuyeckne GyHKLMK, X CBOMCTBA U
rpadpurKkm
OT60p KOPHEN TPUFOHOMETPUYECKUX

40 YPaBHEHMI C MOMOLLbIO TPUTOHOMETPUYECKOM

OKPYKHOCTU




OT60p KOpHEW TPUrOHOMETPUYECKUX

41 YPaBHEHM C MOMOLLbIO TPUTOHOMETPUYECKOM
OKPYXXHOCTU
OT60p KOpPHEN TPUTOHOMETPUUYECKMUX

42 YPaBHEHW C MOMOLLbIO TPUFOHOMETPUYECKOM
OKPYKHOCTU
OT60p KOpHEe TPUFOHOMETPUYECKUX

43 YPaBHEHMI C MOMOLLbIO TPUTOHOMETPUYECKOM
OKPYKHOCTU

44 PewweHne TPUrOHOMETPUYECKUX HEPABEHCTB

45 PeweHne TPUroHOMETPUYECKUX HEPABEHCTB

46 PewweHne TPUroHOMETPUYECKUX HEPABEHCTB

47 PewweHne TPUroHOMETPUYECKUX HEPaBEHCTB
KoHTponbHasa paboTa: "Ipadukm

48 TPUTOHOMETPUYECKUX PYHKLMNA.
TpuroHomeTpuYeckne HepaBeHCTBa"

49 OCHOBHble MeTOAbI PeLleHNA NOKa3aTebHbIX
HepaBeHCTB

50 OcHOBHble MeToAbl peLleHnA NoKa3aTesIbHbIX
HepaBeHCTB

51 OCHOBHble MeTOAbI peLleHnA NoKa3aTesIbHbIX

HepaBeHcTB




OcHoBHble meToab! peweHnA NoKasaTe/IbHbIX

52
HepaBeHCTB

53 OCHOBHble MeTOAb! peLleHUs Norapndmmyeckmx
HepaBeHCTB

54 OCHOBHble MeTOoAb! peLleHUs NorapnPpmmyeckmx
HepaBeHCTB

cs OCHOBHble MeTOAb! peLleHUs NorapnPmmyecKmx
HepaBeHCTB

56 OCHOBHble MeTOAb! pPeLleHUs Norapndmmyeckmx
HepaBeHCTB

57 OCHOBHblE MEeTOAbI PELIEHUA PPALMOHAbHbIX
HepaBeHCTB

cg OCHOBHblE MeTOAbI pPeLleHNA ppPaLMOHaIbHbIX
HepaBeHCTB

59 OCHOBHblE MeTOAbI PeELIEHUA PPALMOHAbHbIX
HepaBeHCTB

50 OCHOBHblE MeTOAbI PELIEHUA UPPALMOHAbHbIX
HepaBeHCTB

61 lpaduueckne metoabl pelweHua
MPPaLMOHANbHbIX YPaBHEHWUIA

62

lpadmyeckne metoabl peLleHns




MPPaLMOHANbHbIX YPaBHEHWI

I'pad)quCKMe MeTOo4bl peweHNnA NOKa3aTe/IbHbIX

63 .
ypaBHeHWA

64 lpaduueckne metoabl pelleHna NoKasaTebHbIX
HepaBeHCTB

&5 paduyeckne meTtoabl pelLeHumn
Nlorapudmmyecknx ypaBHeHuUM

66 lpaduueckne metoabl pelweHus
norapndmmnYecknx HepaBeHCTB

7 lpaduueckne metoabl pelweHus
norapudmmyecknx HepaBeHCTB

68 lpaduueckne metoabl pelleHns NoKasaTeIbHbIX
N TorapudmnYecKkmnx ypaBHeHuUM

69 Mpaduueckne metoabl pelleHna NOKa3aTebHbIX
M norapnmmyecKkmx ypaBHEHUN

-0 lpaduueckne meToabl pelleHna NoKasaTebHbIX
N norapueMmnYecKnx HepaBeHCTB

- lpaduueckne metoabl pelleHns NoKasaTeIbHbIX
N norapmeMmnYecKnx HepaBeHcCTB
KoHTposnbHasa paboTa: "MppaymoHanbHble,

72

nokasaTtesnbHble U norapndmmnyeckme
HepaBeHcTBa"




KomnneKcHble yncna. AﬂFE6paVI‘-IECKaFI n

73 TpUroHomeTpuyeckaa Gopmbl 3anucum
KOMIMJIEKCHOTO YMca
KomnneKcHble yncna. Anrebpanyeckas u

74 TpUroHomeTpuyeckaa Gopmbl 3anucu
KOMMNAEKCHOro Yncaa

75 ApudmeTryeckme onepaumm ¢ KOMMNIEKCHbIMU
yncnamm

76 ApudmeTmyeckne onepaLmm ¢ KOMMNAEKCHbIMU
ymcnamm

77 N306parkeHne KOMMIEKCHbIX YMcen Ha
KOOPAMHATHOM NIOCKOCTH

78 N306parxkeHne KOMNAEKCHbIX YMCeN Ha
KOOPAMHATHOM MJIOCKOCTH

79 dopmyna Myaspa. KopHu n-oi1 cteneHu us
KOMMNAEKCHOro Yncaa

80 dopmyna Myaspa. KopHu n-oit cTeneHmn us
KOMMNAEKCHOro Yncaa

81 MNprMmeHeHne KOMNAEKCHbIX Ynucen ona
pelleHns GpU3NYECKUX U TEOMETPUYECKMX 3a4au

82 KoHTponbHan paboTa: "KomnnekcHble ymcna"




83

HaTypaanble n uenbie 4Hncna

84 HaTtypanbHble n uensle yncna

85 MprmeHeHMe NPU3HAKOB AeIMMOCTH LLesbiX
yncen

86 MpumeHeHMe NPU3HAKOB AeMMOCTU LesbIX
yncen

87 MpumeHeHMe NPU3HAKOB AENNMMOCTU LeNbIX
ymncen: HOA n HOK

88 MprmeHeHMe NPU3HAKOB AEIMMOCTH LLesbiX
umncen: HOA n HOK

89 MpumeHeHMe NPU3HAKOB AeMMOCTU LesbIX
4Ymncen: ocTaTkM NO MOAYNH0

90 MpuMmeHeHMe NPU3HAKOB AENMMOCTU LeNbIX
yncesn: OCTaTKM NO MOAYHO0
MprUmeHeHMe NPU3HAKOB AeIMMOCTH LLesbiX

91 yncen: anroput™ EBrInaa anda peleHua 3agad
B Le/IblX YmMcnax

92 KoHTponbHan paboTa: "Teopua uenbix uncen"

93 C1cTema M COBOKYMHOCTb YPaBHEHUMN.

PaBHOCK/IbHbIE CUCTEMbBI U CUCTEMbI-CNEACTBUA




CucTema M COBOKYMHOCTb YPAaBHEHWA.

94
PaBHOCWU/IbHbIE CUCTEMbBI U CUCTEMbI-CNEACTBUS

95 OCHOBHblE METOAbI PELIEHUS CUCTEM U
COBOKYMNHOCTEM pPaLMOHaNbHbIX YPaBHEHW

96 OCHOBHble MEeTOAb! PELIEHUS CUCTEM U
COBOKYMHOCTEN MPPALLMOHA/IbHbIX YPaBHEHW

97 OCHOBHblE METOAbI PELIEHUs CUCTEM U
COBOKYMHOCTEN NOKA3aTE/IbHbIX YPaBHEHWUI

08 OCHOBHblE METOAbI PELIEHUS CUCTEM U
COBOKYMHOCTEN NOKa3aTe/IbHbIX YPaBHEHWUI

98 OCHOBHble MEeTOAb! PELIEHUS CUCTEM U
COBOKYNHOCTeM norapudmmyecknx ypaBHeEHUN

100 OCHOBHblE METOAbI PELIEHUs CUCTEM U
COBOKYMHOCTEN IorapnudMUUYECKUX YpaBHEHWUI
MpUMEHEHME CUCTEM K PELLEHUIO

. MaTeMaTMYeCKMX 33434 M 33434 M3 Pas/IMYHbIX
obnacten HayKu 1M peanbHOM KU3HMU,
WMHTEePNpPeTaLmns NoNyYeHHbIX pesynbTaToB
MpUMEHEHME CUCTEM K PELLEHUIO

102 MaTeMaTMYeCKMX 33434 M 33434 M3 Pas/IMuHbIX

obnacten HayKu 1 peanbHOM KU3HMU,
MHTEpnpeTauma NoMyYeHHbIX pesyabTaTos




anMEHEHI/Ie HEPaBEHCTB K PELUEHUIO
MaTeMaTU4eCKMNX 3a4a4 U 3a4a4 U3 pPa3/INYHbIX

103
obs1acTeit HayKU U peasibHOM XKU3HH,
WMHTepnpeTauma NosyYeHHbIX Pe3y/ibTaToB
KoHTposbHasa pabota: "Cuctembl

104 PaLMOHa/bHbIX, UPPALNOHANBbHbIX
NMoKasaTenbHbIX U IOrapuMUYecKmx
ypaBHeHU"

105 PauMoHanbHble ypaBHEHMA C NapameTpamu

106 PaumoHanbHble HepaBeHCTBA C NapameTpamm

107 PauMoHanbHbIe CUCTEMBI C MapameTpamu

108 MppaunoHanbHble ypaBHEHUA, HEPABEHCTBA C
napameTpamm

109 NppaunoHanbHble cUCTEMBI C NapaMeTpamm

110 Moka3aTenbHble ypaBHEHMA, HEPABEHCTBA C
napameTpamm

111 lNoka3aTenbHble CUCTEMBI C NapameTpamu

117 JNorapuédmmyeckne ypaBHeHMA, HEpPaBEHCTBA C
napameTpamm

113 JNlorapudmmyeckne cuctemol € napameTpamm




TpUroHoMeTpUYecKMe ypaBHEHWUs C

114
napameTpamm

115 TpuroHomeTpUYecKkne HepaBeHCTBA C
napameTpamm

116 TpuUroHomeTpuyeckue cucTembl C napameTpamm
MocTpoeHne n nccnegoBaHne mMaTemMaTUYECKUX

117 mogzenen peasbHblX CUTyaLMin C MOMOLLbIO
YypaBHEHM C NnapameTpamm
MocTpoeHne n nccnegoBaHne MaTeMaTUHECKUX

118 Mozesiel peasnbHbIX CUTyauuii C NOMOLLbIO
CUCTEM YPaBHEHUI C NapaMeTpamm
MocTpoeHne n nccnegoBaHne MaTeMaTUYECKUX

119 Mmozenein peanbHbIX CUTyauuMii C NOMOLLbIO
CUCTEM YPaBHEHWI C NapamMeTpamm

120 KoHTponbHana pabora: "3agaum ¢ napamerpamm"

. MNoBTOopeHue, 0606LLEHNE, cCUCTEMATM3ALMA
3HaHWi: "YpaBHeHuA"

127 MNoBTopeHue, 0606LLEHNE, CUCTEMATU3ALMA
3HaHWit: "YpaBHeHuA"

123 MoBTopeHue, 0606LLEHNE, CUCTEMATU3ALMA

3HaHWI: "YpaBHeHUA. CUCTEMbI ypaBHEHNIN"




MosTopeHue, obobLieHMe, cucTemaTusaLums

124 ~ n n
3HaHuI: "HepaBeHcTBa

175 MosTopeHue, 060bLLEHME, CUCTEMATU3ALMSA
3HaHui: "HepaBeHcTBa"

126 MNoBTOpeHue, 0606LLEHNE, CUCTEMATM3ALMA
3HaHui: "HepaseHcTBa"

157 MosTopeHue, 060bLLeHME, cUCTEMATU3ALMA
3HaHuit: "MponsBoaHas 1 eé npumeHeHue"

178 MosTopeHue, 060bLLEHME, CUCTEMATU3ALMSA
3HaHwui: "MponssoaHas 1 eé npumeHeHume"

129 MNoBTOopeHue, 0606LLEHNE, cCUCTEMATM3ALMA
3HaHwuit: "MponsBoaHas 1 eé npumeHeHue"

130 MosTopeHue, 060bLLeHME, CUCTEMATU3ALMA
3HaHWi: "UHTerpan n ero npumeHeHue"

131 MosTopeHue, 060bLLEHME, CUCTEMATU3ALMSA
3HaHWU: "PyHKLMK"

132 MNoBTOpeHue, 0606LLEHNE, cUCTEMATM3aLMA
3HaHWUM: "PyHKUMN"

133 MosTopeHue, 060bLLeHMe, cUCTEMATU3ALMA
3HaHW: "dyHKUMN"

134 NToroean KOHTpO/IbHaA paboTa




135 NToroeas KoHTpoO/ibHaA paboTa 1 1
136 MosTopeHue, 0b6obLLeHMe, cUCTEMATU3ALMA 1

3HaHWUM
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 136 10




NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMBI
10 KNTACC
Kop, . .
MpoBepsaemble NpegMeTHbIE Pe3y/IbTaTbl OCBOEHUA OCHOBHOW 06pa3oBaTeibHOM
npoBepPsAemMoro
nporpammsbl cpegHero obuero o6pasoBaHus
pe3ynbTaTta
1 Yucna un BbluUCIEHMA
11 OnepupoBaTb NOHATUAMMW: PaLLMOHANbHOE N AENCTBUTENBHOE YNCAO,
' 06bIKHOBEHHAsA U AecATUYHAaA APobb, NPOLEHTHI
13 BbIinonHATbL apudpmMmeTMyecKme onepaumm ¢ paunmoHaabHbIMU N AeNCTBUTENbHbIMM
' yncnamm
BbINoAHATL NPUBANKEHHbIE BbIMMCIEHUSA, UCNOb3YS NPaBUIa OKPYreHWs, AenaTtb
13 o
NPUKUAKY U OLEHKY pe3y/ibTaTa Bbl4UCIEHUN
OnepunpoBaTb NOHATUAMMW: CTEMNEHDb C Le/IbIM NOKa3aTenem, CTaHgapTHaa popma
14 3anucK AeCcTBUTENBHOIO YMCA, KOPEHb HATYPaIbHOM CTENEHW; UCMOb30BaTb
' nogxoaauLyto Gopmy 3anncK AeNCTBUTENbHbBIX YNCEN A5 PELLEeHUs NPAKTUYECKUX
3a4a4 M NpeacTaBneHMA AaHHbIX
OnepunpoBaTb MOHATUAMMW: CUHYC, KOCUHYC WU TaHF€HC NPOM3BO/IbHOIO YIa;
1.5 MCMN0/1b30BaTb 3aMMCb MPOMU3BOJILHOIO Yrna Yepes 06paTHble TPUTOHOMETPUYECKME
YHKUMM
2 YpaBHeHMA 1 HepaBeHCTBA
OnepupoBaTb NOHATUAMMW: TOXKAECTBO, YyPaBHEHWNE, HEPABEHCTBO, LLe/0e,
2.1 paunoHanbHoe, MpPaLUOHaNbHOE ypaBHEHWNE, HEPABEHCTBO, TOUFOHOMETPUYECKOE
ypaBHeHue
5 BbINoAHATL Npeobpa3oBaHNA TPUFOHOMETPUYECKUX BbIPaXKeHWUH U pelaTb
' TPUrOHOMETPUYECKNE YPaBHEHMA
BbinoHATL NpeobpasoBaHms LenbiX, paLMOHaNbHbIX U MPPaLMOHaNbHbIX
2.3 BblpaXXeHU 1 peLaTb OCHOBHbIE TUMbI LEebIX, PaLMOHaNAbHbIX U UPPALMOHANbHbIX
YPaBHEHWUI U HEPaBEHCTB
2.4 MpMMeHATb ypaBHEHWUA M HEPABEHCTBA /1A PELUEHUA MAaTEMATUYECKMX 33434 U

3a4a4 U3 pa3zINvHbIX obnacren HAayKU ”1 peaanoﬁ KU3HU




MOAeﬂMpOBaTb peanbHble CUTYyaunn Ha A3blKe al'll'66pbl, COCTaB/IATb BblpaXKeHwuA,

2.5 YypaBHEHWA, HEPaBEHCTBA NO YC/I0BUIO 3aa4n, UCCNEA0BATb NOCTPOEHHbIE MOAENN
C UCMO/Ib30BAHWEM annapaTa anrebpbl
3 PyHKUMU 1 rpadUKK
OnepupoBaTtb NOHATUAMMU: PYHKLMA, CNOCOObI 3aaaHnsA GYyHKUUK, 061acTb
3.1 onpeaeneHna n MHOMXKECTBO 3HaYEeHNN GYHKUNUN, rpadmrK GyHKLMM, B3aUMHO
obpaTHble GyHKUNM
3.2 OnepupoBaTb NOHATUAMM: YETHOCTb U HEYETHOCTb GYHKLMU, HYAN GYHKUUMK,
' NPOMEXKYTKM 3HAKOMOCTOSHCTBA
3.3 Ucnonb3osaTb rpaduKkm GyHKLMIA ANA peLleHnsa ypaBHEHNUI
3.4 CTpouTb M YMTaTb rpadmKn AMHENHON GYHKLUKN, KBAAPATUYHON QYHKLMN,
' CTeneHHOM GYHKLMM C LeibiM NoKasaTenem
Ncnonb3oBaTtb rpadmkm GyHKLUMIA ANs UccnefoBaHNA NPOLLECCOB M 3aBUCUMOCTEN
3.5 npu peweHnmn 3a4a4 U3 gpyrux y4ebHbIX NPeamMeToB U peabHOM KU3HU, BbipayKaTb
dbopmynamm 3aBUCMMOCTU MEKAY BEANYMHAMM
4 Hayana matematnyeckoro aHanmsa
41 OnepupoBaTb NOHATUAMM: NOCAEA0BATENILHOCTD, apudmMeTUIeCcKas 1
' reomeTpuyeckasa nporpeccuu
4 OnepupoBaTb NOHATUAMM: BECKOHEYHO yOblBatoLLaA reoMeTpPUYECKan Nporpeccus,
' CyMMma 6eCKOHeYHO ybbiBatoLLLel reOMeTPUUECKOM Nporpeccum
4.3 3apasaTb NOC/NeL0BaTE/IbHOCTU PA3/IMYHBIMK Crlocobamm
44 Mcnonb3oBaTb CBOMCTBA NOC/eA0BaTE/IbHOCTEN N MPOrpeccuin s peleHuns
' peanbHbIX 33434 NPUKNAAHOIO XapaKTepa
5 MHoKecTBa 1 noruka
5.1 OnepupoBaTb NOHATUAMM: MHOXKECTBO, ONepaunn Hag MHOXKeCTBaMM
- Ncnonb3oBaTbh TEOPETUKO-MHOMXKECTBEHHDIW annapaT A58 ONUCAHUA peasibHbIX
' NPOL,ECCOB M ABAEHWUI, MPU PeLLleHMM 3a4a4 U3 4PpYrux y4ebHbIX NpeameToB
53 OnepupoBaTb NOHATUAMM: ONpeseneHne, Teopema, CheaCTBue, 40Ka3aTebCTBO

11 KNACC




Kog

MpoBepaembie NpeaMeTHbIe pe3ynbTaTbl 0CBOEHWA OCHOBHOM 0bpa3oBaTesibHOM

npoBepsaemoro
nporpammsl cpegHero obuero obpasoBaHus
pesynbTaTta
1 Yuncna u BbluMCAEHMUA
OnepupoBaTb NOHATUAMM: HATypaNbHOE, LLeN0e YNCAO; UCMONb30BaTb NPU3HAKK
1.1 AENUMOCTU LLeNbIX YMCEN, PAa3NIOKEHME YNCNA HA NPOCTblIE MHOXKUTENN ANA
peleHuns 3agau
1.2 OnepupoBaTb NOHATUEM: CTENEHDb C PALMOHA/IbHbIM NMOKa3aTenem
13 OnepupoBaTb NOHATUAMMW: NOrapudm YNCNa, AECATUYHbIE U HATypasibHble
' norapudmbl
2 YpaBHEHMA N HEpPaBEHCTBA
MpMMeHATb CBOMCTBA CTENEHU A5 Npeobpa3oBaHNA BbiParKEHUM, ONepupoBaThb
2.1 NOHATUAMM: NOKa3aTe/IbHOE YpaBHEHME N HEPABEHCTBO; PELIAaTb OCHOBHbIE TUMbI
NoKasaTe/IbHbIX YPpaBHEHWIA U HEPABEHCTB
BbINOAHATL NPeobpa3oBaHuUA BblpaXKeHU, CoAepKaLLMX TorapudMbl; onepmupoBaTb
2.2 NOHATUAMM: NorapudMMYecKoe ypaBHEHME N HEPABEHCTBO; PeLlaTb OCHOBHbIE
TUMbI IorapUPMMUYECKMX YPAaBHEHUIN U HEPABEHCTB
2.3 HaxoguTb peleHna NpocTenwnX TPUroHOMETPUYECKUX HEPABEHCTB
24 OnepunpoBaTb NOHATUAMM: CUCTEMA IMHENHDIX YPAaBHEHWUI U €€ peLleHue;
' MCMONb30BaATb CUCTEMY JIMHENHDIX YPAaBHEHWI AN1A PeLleHNs NPaKTUYECKMX 33434
55 HaxoguTb pelleHns NpoCcTeMLWNX CUCTEM U COBOKYMHOCTEN pPaLMOHa/bHbIX
' ypaBHEHM U HepaBeHCTB
MogaennpoBaTb peanbHble CUTyaLUK Ha A3biKe anrebpbl, COCTaBAATb BblpayKeHus,
2.6 YPaBHEHUA, HEPABEHCTBA M CUCTEMbI NO YCNOBUIO 334a4M, UCCNeA0BaTb
NOCTPOEHHbIE MOAENN C UCNOb30BaHMEM annaparta anrebpbl
3 DYHKUNM 1 TpadUKK
OnepupoBaTb NOHATUAMM: Nepuoguyeckas GyHKLMA, NPOMENKYTKM MOHOTOHHOCTH
31 bYHKLMU, TOYKM IKCTPEMYMA GYHKUMM, Hanbosbllee U HAMMEHbLLee 3HaYeHNA
' bYHKUMM Ha NPOMEXKYTKE; MCNO/Ib30BaATb UX 415 UccneaoBaHmna GyHKLUNK,
3agaHHOM rpadmuKom
3.2 OnepupoBaTb NOHATUAMMK: rPaPUKM NOKA3aTENbHON, IOrapuPMUYECKo 1

TPUTOHOMETPUYECKUX QYHKLMI; M3006pakaTb MX HAa KOOPAMHATHOMN MNIOCKOCTU U




Mcnonb30BaTb 414 peeHnA ypaBHEHMﬁ N HEPaBEHCTB

N306parkaTb Ha KOOPAMHATHOM NIOCKOCTU FPAdUKMN IMHENHBIX YPABHEHWUI U

33
MCMNONb30BATb UX AN1A PELIEHUA CUCTEMbI IMHENHbIX YPAaBHEHWUN
3.4 Mcnonb3oBaTtb rpadukm GyHKLMIA A5 UccnefoBaHNA NPOLLECCOB M 3aBUCMMOCTEN
' U3 APYrux y4ebHbIX ANCUMNANH
4 Hayana matematnyeckoro aHanmsa
OnepupoBaTb NOHATUAMM: HeNnpepbiBHAA GYHKUMA, Npon3BoaHan GyHKUUK;
4.1 MCNONb30BaTb FTEOMETPUYECKUIA U PU3UYECKMIA CMbICT MPOU3BOAHOM ANA peLleHns
3ajay
42 HaxoguTb Npon3BoAHble 31eMeHTapHbIX GYHKLMI, BbIMUCNATL MPOM3BOAHbIE
' CYMMbl, NPOU3BEAEHMA, YaCTHOFO GYHKL MM
43 Mcnonb3oBaTb NPOM3BOAHYIO A41A UCCAeAoBaHMA GYHKLMM HA MOHOTOHHOCTb U
' 3KCTPEMYMbl, NPUMEHATb Pe3ybTaTbl UCCNEA0BAHMA K NOCTPOEHMUIO rPadMKOB
a4 Mcnonb3oBaTb NPOM3BOAHYHIO ANA HAaXOXKAEHUA HAUYYLIEro peLleHuns B
' NPUKAALHbIX, B TOM YMC/E COLLMANIbHO-IKOHOMMYECKMX, 3a4a4axX
s OnepupoBaTb NOHATUAMMU: NepBOOOPaA3HaAA U MHTErPaa; MOHUMATb
' reomeTpuyecKknin n GU3NYECKUiA CMbICA MHTErPana
46 Haxoautb nepBoobpasHbie aneMeHTapHbIX GYHKLMIN, BbIYUCAATL MHTErPaa No
' dopmyne HbtoToHa — JleibHMuUa
47 Pewatb NnpuKkNagHble 334341, B TOM YUC/E COLMANBbHO-9KOHOMMUYECKOTO U

¢M3VILIECKOI'O XapaKTepa, cpeacreamn mateMaTtn4eCKoro aHaansa




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 KJTACC
Kog MpoBepAaeMbI 3n1eMeHT coaeprKaHnA
1 Yucna v BbluMcneHun
PauyoHanbHble Yncna. O6bIKHOBEHHbIE U AeCATUYHbIE APOOU, NPOLLEHTbI, 6ECKOHEYHblEe
11 nepuvogmyeckne gpobu. ApudmeTtmyeckme onepalmm ¢ paLMoHaAbHbIMU YUCAAMMU,
' npeobpas3oBaHMA YNCNOBLIX BbipaxKeHWU. MpumeHeHMe apobei N NPOLLEHTOB ANA peLleHuns
NPUKNALHbIX 33434 U3 Pa3/INYHbIX OTpacaen 3HAHUIM U PeanbHOM KU3HU
JenctButenpHble yncna. PauyoHanbHble U MppaunoHabHble Ynucna. ApudmeTtnyeckme
1.2 onepaumu ¢ A4encTBUTEIbHbIMU YncAamU. [TPUBAUIKEHHDbIE BblYMCNEHMA, MPaBU/Ia OKPYIAEHUs,
NPUKUAKA U OLLEHKa pe3y/ibTaTa BblYUCIEHUN
CreneHb C LenbiMm nokasatenem. CTaHaapTHasa popma 3anucu AenCcTBUTENBHOIO YMcAa.
13 Ncnonb3oBaHue noaxoadAiein popmbl 3anmcu AeNCTBUTENbHbIX YUCEN ANA peLleHna
NPaKTUYECKUX 33434 U NpeacTaBNeHUA AaHHbIX
14 ApudmeTnyecKknin KopeHb HaTypasbHON cTeneHun. [JeicTBuA ¢ apudmMeTUHeCKUMMN KOPHAMM
' HaTypa/sibHOW cTeneHu
15 CMHYC, KOCMHYC M TaHTeHC YUC/TI0BOro aprymeHTa. APKCUHYC, apKKOCUHYC, apKTaHreHe
' YMCNOBOrO aprymeHTa
2 YpaBHeHUA U HepaBeHCTBa
2.1 ToxaecTBa U TOXKAECTBEHHbIE NPeobpa3oBaHUA
59 MpeobpasoBaHne TPUTOHOMETPUYECKMX BblparkeHU. OCHOBHbIE TPUFOHOMETPUYECKNE
' dopmynbl
2.3 YpaBHeHMe, KopeHb ypaBHeHuA. HepaBeHCTBO, pelleHne HepaBeHCcTBa. MeToa HTepBaaoB
2.4 PeweHune uenbix n 4pobHO-paLMOHANbHbIX YPABHEHWUI N HEPABEHCTB
2.5 PeleHne nppaunoHanbHbIX YpaBHEHUI U HEPABEHCTB
2.6 PelweHne TPUrOHOMETPUYECKMX YPABHEHW
)7 MpuMmeHeHMe ypaBHEHWUIT U HEPABEHCTB K PELUEHMI0 MAaTEMATUYECKUX 33434 U 33434 U3

pPa3NMYHbIX 061aCTEN HAYKM U PeasibHOM KU3HU




3 ®PyHKLUMM U rpaduKm
3.1 ®PyHKUMSA, cnocobbl 3aaaHma GyHKUMK. FpaduK dyHKUMK. B3anmHo obpaTHble GyHKLMK
3.2 O6nacTb onpeseneHns U MHOMKECTBO 3HauYeHU GYHKUMU. Hynn dyHKUMK. MpomeKyTKM
' 3HAKOMNOCTOAHCTBA. YETHbIE U HEYETHbIE QYHKLUMMU
33 CreneHHaa GyHKUMA C HAaTypasibHbIM U LesbiM Nokasatenem. EE ceoictea u rpadmk. CeoicTsa
' 1 rpaduK KOPHA N-OWi CTeneHu
3.4 TpuUroHoOMeTpMYecKasa OKPYKHOCTb, onpeaeneHne TPUrOHOMETPUYECKMX PYHKLLMI YNCN0BOrO
' aprymeHTa
4 Hauyana matematmyeckoro aHanmsa
41 MocnepoBaTenbHOCTH, cnocobbl 3afaHMA nocnegoBaTesibHocTen. MOHOTOHHblE
' nocnefoBaTeNbHOCTH
ApudmeTnyeckan u reomeTpuyeckan nporpeccum. beckoHeuyHo ybbiBatoLwwan reomeTpuyeckas
4.9 nporpeccua. Cymma 6eckoHeuyHo ybbiBatoLen reomeTpmuyeckon nporpeccuun. Popmyna
' C/IOXKHbIX NPOLEHTOB. Micnoib30BaHWE NPOrpeccuun ana pelweHnsa peaabHbix 3343y
NPWKNALHOrO XapakTepa
5 MHo»KecTBa 1 ormka
MHoOKecTBO, onepauumn Hag MHoXecTBaMu. [inarpammebl dnepa — BeHHa. NMpumeHeHune
5.1 TEOPETUKO-MHOXKECTBEHHOrO annapaTta 4/19 OnNucaHMA peasbHbIX NPOLLECCOB U ABAEHUIA, NPU
peLueHnmn 33434 U3 APYrnx yuebHbIx NpeameTos
5.2 OnpepeneHune, Teopema, CneacTBUe, fOKA3aTe/IbCTBO
11 KNACC
Kog, MpoBepAeMbIn 31IeMEeHT COAEPKAHUA
1 Yncna u BblUMCNEHUA
11 HaTtypanbHbie n uenble yncna. MpusHakm 4enMMOCTU LesbiX Yucen
1.2 CTeneHb € pauMoHanbHbiM NokasaTesem. CBOMCTBA CTEMNEHU
1.3 Norapuém uncna. lecATmyHble 1 HaTypaabHble orapnudmbl
2 YpaBHeHMA 1 HepaBeHCTBA




2.1 Mpeobpa3oBaHMe BbIpaXKeHUI, COAePKALLUX TorapUPMbI

2.2 Mpeobpa3oBaHMe BbIPAXKEHUI, COAEPKALLUX CTEMEHWN C PALMOHANbHBIM NOKa3aTenem

2.3 Mprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 MoKa3aTenbHble ypaBHEHNA N HEPABEHCTBA

2.5 Norapudmmyeckme ypaBHEHUA N HEPABEHCTBA

26 Cuctembl IMHENHbIX YPaBHEHWUI. PelleHne NpuKnagHbIx 33434 C NOMOLLbIO CUCTEMDI
' JNINHENHbIX YpaBHEHWUI

2.7 C1CTeMbI M COBOKYMHOCTM PaLMOHANbHbIX YPAaBHEHUI U HEPABEHCTB

)8 MpmeHeHWe YPaBHEHWUI, CUCTEM W HEPABEHCTB K PELIEHUI0 MAaTEMATUYECKMUX 3334 1 3aay
' N3 pas/IMyYHbIX 06.1acTelt HayKn 1 peanbHOM XU3HU

3 DYHKUNM 1 TpadUKK

31 ®PyHKuMA. Nepuoanyeckune GyHKLMN. [POMENKYTKM MOHOTOHHOCTU QYHKUMU. MaKcumymbl 1
' MUHUMYMbI GYHKLMW. Hanbonbluee n HaumeHbluee 3HavyeHMe GYHKLMN Ha NTPOMEXKYTKe

3.2 TpuroHomeTpuyeckne GyHKLMMU, X CBOIMCTBA M rpadmKu

3.3 MNMokasaTtenbHas u norapudmmyeckas GyHKUMM, X CBOMCTBA U rpadrKn

3.4 Ucnonb3oBaHMe rpadmkoB GyHKUMI ANs pelleHns YypaBHEHUN U IMHENHbBIX CUCTEM

35 Ucnonb3oBaHMe rpadmkoB GpyHKLUMIA ANs McCnefoBaHMA NPOLLECCOB M 3aBUCUMOCTEN,
' KOTOpPble BO3HWMKAIOT NPU peLleHnn 3aa4 U3 Apyrux y4ebHbiX NpeaMeToB U peasibHOM XKU3HN

4 Hayana matematmnyeckoro aHanmsa

4.1 HenpepbiBHbie ¢pyHKUMN. MeToa MHTEPBAJIOB A4/1A PeLleHMA HeEPaBEHCTB

4.2 MpoussoaHan GyHKLMNU. FeoMeTpUYECKUIA U GU3MYECKUI CMbICST MPOU3BOLHOM

43 MpownsBoaHble 3iemeHTapHbIX GYHKUUIA. Popmyibl HAXOXKAEHUA NPOU3BOAHON CYMMbl,
' Npou3BeAeHUA U YaCTHOTO GYHKLUI

44 MprmeHeHMe NPOM3BOAHOM K NCCNeA0BaHMIO GYHKLMIA HA MOHOTOHHOCTb U SKCTPEMYMbI.
' HaxoxaeHne Hanbonbluero n HaMMeHbLIEro 3Ha4eHnA GyHKLUKN Ha oTpeskKe

s MNpumeHeHMe NPON3BOAHON ANA HAXOXKAEHUA HAUNYYLLETO PeleHna B NMPUKNAAHbIX 33434aX,
' A8 onpeaeneHnsa CKopocTu npouecca, 3ag4aHHoro Gopmynon nnm rpadmkom

4.6 MNepBoobpasHasn. Tabanua nepBoobpasHbix




4.7

MHTerpan, ero reomeTpmuyecknii U pusnyeckuii cMmbici. BeluncneHne nHterpana no popmyne
HbtoToHa — flenbHuua




NMPOBEPAEMBIE HA E3 NO MATEMATUKE TPEEOBAHWA K PE3Y/IbTATAM OCBOEHMA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbIl CPEAHEIO OBLLEErO OGPA30BAHMA

Kog,
NnpoBepPseMoro
TpeboBaHuA

Mposepsaemble TpeboBaHUA K NpeaMeETHbIM pe3y/ibTaTaM OCBOEHUA OCHOBHOM
obpa3oBaTenbHOM NporpaMmmbl cpeaHero obuiero obpasoBaHua

BnageHue metogamu 40Ka3aTeNbCTB, aNTOPUTMaMM PELLEHNA 3a4a4; YMeHUe
bopmynnpoBaTh M ONEepPUPOBaTb MOHATUAMMU: ONpeaesieHne, akcMoMa, TEopema,
cnepncTeue, CBOWCTBO, MPU3HAK, A0KA3aTe/IbCTBO, PaBHOCW/IbHbIE GOPMY/IMPOBKY;
NMPUMEHATb UX; yMeHWe GopMyIMpPoBaTb 06paTHOE U NPOTUBOMOAOKHOE
YyTBEPKAEHME, NPUBOANTL MPUMEPBI M KOHTPMNPUMEPDI, UCMOJIb30BaTb METOZ,
MaTeMaTUYECKOWM MHAYKLMWN; NPOBOANUTL A0Ka3aTe/IbHbIe PACCYKAEHUA NPU
pelleHMm 3a4ad, OLEeHMBATb JIOTMYECKYIO MPABUIbHOCTb PACCYKAEHWUI; yMeHUe
onepupoBaTb NOHATUAMMU: MHOMECTBO, MOAMHOXECTBO, Onepauun Hag,
MHOECTBaMM; YMEHME UCMO/1b30BaTb TEOPETUKO-MHOMKECTBEHHbIN annapaT gan
onuncaHuA peanbHbIX MPOLECCOB M ABAEHMI U NPU PeLleHnM 3a4a4, B TOM YMcie U3
APYTUX y4ebHbIX NpeaMeToB; YyMeHWe onepupoBaTh NOHATUAMM: rpad, CBA3HbIN
rpad, AepeBo, UMK, rpad Ha NJIOCKOCTU; YMEHWE 334aBaTb M ONKCLIBATbL rpadbl
Pa3IMYHBIMKM cnocobamu; UCNoJIb30BaTb rpadbl NPU pelleHnn 3aaa4

YmeHne onepnpoBaTb NOHATUAMMU: HaTypasibHOE YNCAO, Lesloe YNCNO, CTENEHD C
LenblM NOKasaTesieM, KOpeHb HaTypasibHOM CTeNEHU, CTENEHb C PAaLMOHaNbHbIM
nokasaTtesiem, CTEMeHb C AeNCTBUTE/IbHBIM NOKa3aTeiem, 10rapnudm Yncnia, CUHyc,
KOCUMHYC M TaHreHC NPOM3BOIbHOIO YMC/Ia, OCTAaTOK MO MOAYAIO, paLlMoHanbHOe
4YMCNO, UPPALMOHANIbHOE YMNC/I0, MHOMXECTBA HaTYpPanbHbIX, LienblX,
paLMOHaNbHbIX, 4ENCTBUTE/bHBIX YNCEN; YMEHNE UCMNONb30BaTb MPU3HAKM
AEeNMMOCTUN, HAUMEHbLLNI 0BLWKI AennTenb N HanmeHbluee obLlee KpaTHOE,
anroputm EBKAMAa npu pelweHnmn 3agay; 3HaKOMCTBO € Pa3/INYHbIMU
NO3ULIMOHHbBIMU CUCTEMAMM CHUCTIEHUA; YMEHUNE BbINOAHATb BblYUCEHUNE
3Ha4YeHul 1 NnpeobpasoBaHMA BblpPaXKeHUI CO CTENEHAMM U norapudmamm,
npeobpasoBaHma APOOHO-PaALMOHANbHBIX BbIPAXKEHWUIN; YMEHWE ONEPUPOBATL
NMOHATUAMM: NOCNEL0BATENbHOCTb, apUPMeETUUECKAs NPOrpPeccus, reoMmeTpuyeckasn
nporpeccus, 6ecKoHeYHo ybbiBaloLLAA FreOMeTPUYECKan NPOrpeccusn; ymeHue
3a4aBaTb NOC/AeA0BATENBHOCTM, B TOM YMCAE C MOMOLLbIO PEKYPPEHTHLIX Gopmyn;
yMeHue onepmupoBaTb NOHATUAMM: KOMMJIEKCHOE YNCI0, CONPAXKEHHbIE
KOMMIEKCHbIE YNCNa, MOAY/Ib U apryMEHT KOMMIEKCHOTO Yncia, dopma 3anucu
KOMMAEKCHbIX Yncen (reomeTpuyecKasn, TPUroHoMeTpuyeckan n anrebpanyeckas);
YMEeTb NPOM3BOAUTb apudMeTUYECKNE AENCTBUA C KOMMAEKCHBIMU YNCAAMK;
NPUBOAUTb MPUMEPbLI UCMONb30BAaHUA KOMMIEKCHbIX YMCeN; onepupoBaTh
NOHATUAMM: MaTpuLa 2x2 1 3x3, onpeaennTenb MaTpULbl, FrEOMETPUYECKUI
CMbICA onpegenuTens

YMmeHune onepmnpoBaTb NOHATUAMM: PaLlMOHAIbHbIE, MPPALUNOHA/IbHbIE,




NoKasaTe/ibHble, CTeNeHHble, Norapnudmmyeckme, TPUroHOMeTpUYECKME YPaBHEHNA
M HepPaBEHCTBA, UX CUCTEMbBI; YMEHWE ONEPUPOBATb NOHATUAMM: TOXKAECTBO,
ToXAecTBeHHOe npeobpasoBaHMe, ypaBHEHWE, HEPABEHCTBO, CUCTEMA YPaBHEHUM
M HepPaBEHCTB, PaBHOCUIbHOCTb YPaBHEHUI, HEPABEHCTB U CUCTEM; YMEHWE
peLaTb ypaBHEHUS, HEPABEHCTBA U CUCTEMbI C MOMOLLLbIO PA3/IMYHbIX MPUEMOB;
peLaTb ypaBHEHUA, HEPABEHCTBA U CUCTEMbI C MAapPaMeTPOM; MPUMEHATb
YPaBHEHWA, HEPABEHCTBA, UX CUCTEMBI /1A PELLUEHUS MAaTEMATUYECKUX 3a4a4 U
3a4a4 13 pas/InyHbIX 061acTelt HayKN 1 peasibHOM XKU3HU

YmeHue onepupoBaTtb NOHATUAMM: GYHKUMSA, YETHOCTb GYHKLUK, NEPUOANYHOCTD
bYHKLUMW, OrpaHUYeHHOCTb GYHKLMN, MOHOTOHHOCTb GYHKLMU, IKCTPEMYM
bYHKUMK, Hanbonbliee M HaMMeHbLIee 3HaYeHUA GYHKLUMM HA NPOMENKYTKE,
HenpepbiBHasA GYHKUMA, aCUMNTOTbI rpaduKka GyHKLMK, NnepBas u BTopas
Npou3BoAHasA GYHKLMU, FeOMETPUYECKUI U GU3UYECKIUI CMbIC MPOU3BOLHOM,
nepBoobpasHan, onpesenéHHbli MHTErpas; yMeHMe HaxoaAuTb aCUMNTOTbI
rpadmka GyHKUUK; yMEHUE BbIYUCAATb NPOM3BOAHbIE CYMMbI, MPOU3BEAEHMA,
YaCTHOrO M KOMNO3UUMK GYHKUMI, HAXOAUTb YPaBHEHME KacaTe/IbHOM K rpaduKy
bYHKUMK; yMEHME HaxoamnTb NPOU3BOAHbIE 3/IeMEeHTaPHbIX QYHKUMNI; ymeHne
MCNONb30BaTb NPOM3BOAHYIO A/1A UCCNef0BaHUA YHKLMIA, HaX0aUTb Hanbonbline
M HaMMeHblLUMe 3HaYeHUA GYHKUNIN; CTPOUTL FPadUKM MHOTOUNEHOB C
MCMNO/Ib30BAaHMEM annapaTa MaTeMATUYECKOr0O aHaIN3a; NPUMEHATb MPOU3BOAHYO
ONA HAXOXKAEHUA HaUNYYLLIEro peLeHna B MPUKNAAHbIX, B TOM YMC/e CoLMaNbHO-
3KOHOMMYECKUX U PU3MYECKMX 3a43a4aX; HAXOAUTb Naowaam u o6bEmbl puryp ¢
NMOMOLLbIO MHTErPanNa; NPMBOAMUTL NMPUMEPbI MaTEMATUYECKOro MOAENINPOBAHMSA C
nomolupbto anddepeHuManbHbIX YpaBHEHUN

YMeHue onepupoBaTtb NOHATUAMM: rpaduk GyHKUUKM, 06paTHaA yHKLMA,
Komnosnuma pyHKUMN, NMHeNnHas GYHKLUUSA, KBagpaTuiHaa GyHKUMA,
pauuoHanbHan GyHKUMSA, cTeneHHas GyHKLMA, TPUroHOMeTpUYeckme GyHKUNN,
ob6paTHble TPUroHoOMeTpUYeckne GyHKLMKM, MOKasaTeNbHasa U norapudmuyeckas
bYHKUMU; YMEHUE CTPOUTb rpaduKM M3ydYeHHbIX PYHKLNI, BbINOAHATb
npeobpasoBaHus rpadpuKkos GyHKLMN, UCNONL30BaTb rPadUKKN NS U3yYeHusa
NPOLLECCOB M 3aBUCMMOCTEN, NPY PeLEHMM 3a4a4 U3 APYTUX YYeBHbIX NpeaMeToB
M 334,34 U3 peasibHOM KU3HU; BbIpaXKaTb GOPMyIaMM 3aBUCUMOCTU MEXKIY
BE/IMYMHAMM; UCNONb30BaTb CBOMCTBA U rpadmKmn GYHKUUIN ANnA peleHua
YPaBHEHWN, HEPABEHCTB W 33434 C NapamMmeTpamm; n30bparkaTb Ha KOOPAUHATHOM
NIOCKOCTM MHOXECTBa peLleHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHUe peluaTb TEKCTOBbIE 33a4M Pa3HbIX TUMOB (B TOM YMC/ie HA NMPOLEHTHI,
[0SIM W 4acTu, Ha ABuKeHue, paboTy, CTOMMOCTb TOBAPOB M YCAYT, Has0MW, 3a4a4m
13 0b1acTi ynpaBaeHns AMYHbIMU U ceMeHbIMU PUHAHCaMK); COCTaBNATb
BbIPaYKeHUSA, ypaBHEHUSA, HEPABEHCTBA U UX CUCTEMBbI MO YC/I0BUIO 33434H,
nccnenoBaTb NONYYEHHOE peLleHme U oueHMBaTb NPaBLoNoA06HOCTL
pe3ynbTaToB; yMeHMe MOAEeNMPOBaATb PeasibHble CUTYaLMM Ha A3bIKE MaTeMaTUKW;
COCTaB/IATb BbIPAXKEHUSA, yPaBHEHMWA, HEPABEHCTBA U UX CUCTEMBI MO YC0BUIO
3aZia4ym, UccnenoBaTb NOCTPOEHHbIE MOAE/M C UCMOIb30BaHMEM annapaTa




anrebpbl, UHTEPNPETUPOBATbL NONYYEHHbIV pe3ybTaT

YMeHune onepnpoBaTb NOHATUAMMU: cpeaHee apudmeTnyeckoe, MeamaHa,
Hanbonbluee U HaMMEeHbLLEee 3HaYeHun, pa3smax, AUCnepcus, cTaHaapTHoe
OTK/NOHEHWE YMCNoBOro Habopa; yMeHUe U3BfeKaTb, UHTEPNPETMPOBATb
nHdopMaLMIo, NpeacTaB/eHHYIO B Tabanuax, Ha gnarpammax, rpadukax,
OTpaXkaloLLyto CBOCTBA peasibHbIX NPOLECCOB U ABNEHWIA; NPeaCTaBAATb
NMHGOPMaLIMIO C MOMOLLbIO TabanLL U Anarpamm; UCCIea0BaTb CTaTUCTUYECKME
[aHHble, B TOM YMC/E C TPUMEHEHMEM FPadUUECKUX METOAOB U 3NEKTPOHHbIX
cpeAcTs; rpadUUeckn uccnenoBaTb COBMECTHble HabaogeHMA C MOMOLLbIO
AVarpamm paccemBaHuUs U IMHENHOW perpeccum

YMeHne onepmnpoBaTth NOHATUAMM: CyUaMHbIA ONbIT U CaydaiiHoe cobbiTue,
BEPOATHOCTb CY4aliHOrO COBbITUA; YMEHME BbIYMCNATb BEPOATHOCTb C
“cnosib3oBaHMem rpadrUUecknx MeToA0B; NPUMEHATb GOPMY/bl COMKEHUA U
YMHOEHMWA BepoATHOCTeN, Gopmyny NoNHON BepoATHOCTU, dopmyny BepHynnm,
KOMBUWHaTOpPHbIe GpaKTbl U GOPMYbl; OLLEHNBATL BEPOATHOCTU PeasibHbIX COBbLITUN;
YMeHMe onepupoBaTth NOHATUAMM: CAydaliHaA BEIMYMHA, pacnpeaeneHune
BEPOATHOCTEW, MaTEMATUUYECKOE OXKUAAHWNE, AUCTIEPCUA U CTaHAAPTHOE
OTKNOHEHME CNy4aiHO BeANUYMHBI, YHKLUMKM pacnpegeneHnsa u NAoTHOCTU
PaBHOMEPHOrO, MOKa3aTe/IbHOro U HOPMa/lbHOrO pacrnpeaeneHmnin; ymeHme
MCNo/Ib30BaTh CBOMCTBA U3YYEHHbIX pacnpeaeneHunii na pelweHns 3agaq;
3HAaKOMCTBO C MOHATUAMM: 3aKOH BONbLLIMX YMCeN, METOAbI BbIBOPOUHbIX
nccnenoBaHUM; ymeHe NPUBOAUTL MPUMEPbI MPOABAEHMSA 3aKOHa 6ObLINX Yncen
B MPUPOAHBIX U 06LLECTBEHHbIX ABNEHUSAX; YMEHME ONEPUPOBaTb NOHATUAMM:
coyeTaHue, nepecTaHoBKa, YAC/I0 COYETaHMI, YNCA0 NEPECTaHOBOK; BUHOM
HbloTOHa; yMeHWe NPUMEHATb KOMBMHATOPHbIe GaKTbI U paccyKaeHusa gnn
pelleHns 3a4a4; OLLeHNBATb BEPOATHOCTM peanbHbIX COBbITUIA; COCTaBAATbL
BEPOATHOCTHYIO MOJE/b M UHTEPMNPETMPOBATb NOJTYYEHHbIN pesyabTaT

YMmeHue onepupoBaTb NOHATUAMM: TOUKA, NPAMas, NNOCKOCTb, MPOCTPAHCTBO,
OTPEe30K, Nyd, BEIMYMHA YIAa, NIOCKUIA Yyro, ABYrPaHHbIN yron, TPEXTPaHHbIN yro,
CKpelumBatoLWmecs npsamble, NapannenbHoOCTb U NeprneHANKYAAPHOCTb NPAMbIX U
MNIOCKOCTEN, YTroN MeXAY NPSAMbIMU, YTOa MEXAY NPAMOM U NIOCKOCTbIO, YroN
MeXAy NI0CKOCTAMMU, PacCTOSHUE OT TOUYKM A0 MNNOCKOCTHU, PACCTOAHUE MEXAY
NPAMbIMMK, PAaCCTOAAHUE MEXKAY NIOCKOCTAMM; YMEHUE MUCMOJIb30BaTb NPU PeLLleHnn
334,34 M3y4YeHHble GaKTbl U TeOpeMbl NIAHUMETPUU; YMEHME OLEHMBATL Pa3Mepbl
06bEKTOB OKPYHKAIOLLEr0 M1PA; CTPOUTb MaTeEMATUYECKME MOAESM C MOMOLLbHO
reoMeTPUYECKUX NMOHATUI U BENIUYMH, PELLATb CBA3aHHbIE C HUMM MPaKTUYecKue
3agauu

10

YMmeHMe onepupoBaTh NOHATUAMM: Naowaab Gurypbl, 06bEm durypsi,
MHOTOrpaHHUK, NPaBUbHbIN MHOFOFPaHHMK, CEYeHNEe MHOTOrpaHHUKa, Ky,
napannenenune, npusma, nupamuaa, purypa 1 NnoBepxXHOCTb BPaLLEHMS,
UUAUHAP, KOHYC, Wap, cdepa, naowaab chepbl, Naowanb NOBEPXHOCTH
nnMpamunabl, NPM3mbl, KOHyca, UMINHAPA, 00BEM Kyba, NPAMOYro/bHOro




napannenenunena, NMpPaMmapl, NPM3Mbl, LMAMHAPA, KOHYCA, Wapa, pa3BEpTKa
NMOBEPXHOCTM, CEYEHMNA KOHYCA U LMANHAPA, NapaiebHble OCU UAN OCHOBAHMIO,
ceyeHue Wapa, NI0CKOCTb, Kacalowanca chepbl, LUANHAPA, KOHYCa; YMEeHUe
CTPOUTb CEYEHME MHOTOMPaHHUKA, M306paKaTb MHOTOrPaHHWKK, GUTYpbI 1
NMOBEPXHOCTM BPALLEHMUSA, UX CEYEHMSA, B TOM YMC/IE C MOMOLLLbIO 3/1EKTPOHHbIX
CpeacTB; yMeHUe NPUMEHATb CBOMCTBA FTeOMETPUYECKUX GUTYP, CAMOCTOATE/IbHO
dbopmynmMpoBaTb onpeseneHnsa nsydaemolx Gpuryp, BblaBUraTb runoTesbl 0
CBOMCTBAX M NPU3HaKax reomeTpmyeckmx ¢puryp, 060CHOBbIBaTb UM ONpPOBepraTb
NX; yMeHMe NPOBOANTb KNacCudUKaLmio GUryp no passnyHbiM Npu3HaKam,
BbIMNO/HATL HEOOXOAMMbIE LOMONHUTE/IbHbIE MOCTPOEHUA

11

YMmeHue onepupoBaTh MOHATUAMMU: ABUMKEHME B NPOCTPAHCTBE, NapaiebHbli
nepeHoc, CMMMETPMA Ha NJIOCKOCTU U B MPOCTPaAHCTBE, NOBOPOT, NpeobpasoBaHue
noaobua, nogobHble puUrypbl; ymeHne pacnosHaBaTb paBHble U N0A06HbIE
burypbl, B TOM yncie B NpUPoae, NCKYCCTBE, apXUTEKTYPE; UCNO/b30BaTh
reomeTpuyeckmne OTHOLLEHUA NPU PeLleHnn 3a4a4; HaXo0AUTb reoMeTpuYecKme
BE/IMYUHBI (ANMHA, Yyron, naouwaab, 06bem) Npu peleHnn 3agad s apyrux
y4YebHbIX NPEAMETOB U 13 PeasibHON XU3HU; YMEHUNE BbIYUCIATb FTeOMETPUYECKME
BE/IMYUHBI (ANMHA, Yyro, naowaab, 06bEém, Naowaab NOBEPXHOCTU), UCMONb3YSA
n3yyeHHble GOpPMY/bl U MeTOAbl, B TOM YMCe: NAOoLaAb MOBEPXHOCTM NMPaMUapbI,
NPU3Mbl, KOHYCa, UMAMHAPA, NAowWwaab chepbl; 06bEM Kyba, NPAMOYronbHOro
Napannenenunena, NMPamuapl, NPM3Mbl, LUAMHAPA, KOHYCA, lWapa; ymeHue
HaxoAuTb OTHOLWEHMe 06BEMOB NOA0BHbIX GUryp
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YMmeHMe onepmMpoBaTh NOHATUAMM: NPSMOYTrO/bHasA CUCTEMA KOOPAMHAT, BEKTOP,
KOOpAUMHaTbl TOYKM, KOOPAUHATLI BEKTOPA, CYMMa BEKTOPOB, Mpou3BeseHne
BEKTOPa Ha YMCO, pa3/ioKeHNe BEKTOPa No 6asuncy, CKansipHoe NpousBeeHuE,
BEKTOPHOE NPOM3BEEHNE, YO MEXAY BEKTOPAMU; YMEHNE UCNONb30BaTh
BEKTOPHbIV U KOOPANHATHBIN MeToA, 410 PeLleHns reoMeTpuIYeckmx 3a4a4d 1M 3agad
OPYrUX y4ebHbIX NpeameToB

13

YmeHue BbIOMpaTb NOAXOAALNN MeTOA, ANA peLleHna 3a4a4u; NOHUMaHNe
3HAYMMOCTM MATEMATUKM B U3yYEHUW NPUPOAHDLIX U OBLLECTBEHHbIX NPOLLECCOB U
ABNEHUI; yMEeHMeEe pPacno3HaBaTb NPOABNEHNE 3aKOHOB MaTeMaTUKK B UCKYCCTBE,
YMeHWe NPUBOAUTb NPUMEPbI MaTEMATUYECKMX OTKPLITUIN POCCUNCKOM U MUPOBOM
MaTEMATUYECKON HayKu




MEPEYEHb 9/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA EI'3 MO MATEMATUKE

Kog MpoBepsemMblii 3N1eMEHT COAEPKAHUSA

1 Yucna u BbluMCAeHMUA

1.1 HaTypanbHble u uenbie yncna. NpusHakm 4enmmMmocCcTu Lenbix Yncen

12 PaumoHanbHble Yncna. O6bIKHOBEHHbIE M AeCATUYHbIE Ap06U, NPOLEeHTbl, becKoHeYHble
nepuogmyeckmne gpobu

13 ApndmeTnyecKkmMin KopeHb HaTypasibHOM cTeneHu. [lelcTBuA ¢ apupmeTUHecKMMmN KOPHAMM

| HaTypasbHOM CTeNeHM
14 CteneHb C Lenbim nokasatenem. CTeneHb ¢ paumoHaabHbIM NokasaTesiem. CBOICTBA CTeNeHun
15 CVHYC, KOCMHYC M TAHTEHC YMC/IOBOrO aprymeHTa. APKCMHYC, apKKOCMHYC, apKTaHTeHC
’ YMCNOBOrO apryMeHTa

1.6 Norapndom umcna. JecatuyHble 1 HaTypasibHble iorapnudmbl
[JencTeutenbHble yncna. ApudmetTmyeckne onepalmm ¢ 4enNcTBUTENbHBIMU YUCAAMM.

1.7 MpPUBAUKEHHbIE BbIYUCIEHMA, NPABMIA OKPYINEHUA, MPUKUAKA U OLEHKa pe3ynbTaTta
BblYNCNEHUN

1.8 MpeobpasoBaHMe BblparKeHU

1.9 KomnneKcHble yncna

2 YpaBHeHMA U HepaBeHCTBaA

2.1 Lenbie n ApobHO-paLMOHaNbHble YPaBHEHUS

2.2 UppaumoHanbHble ypaBHEHNA

2.3 TpuroHomeTpU4ecKne ypaBHeHuUs

2.4 MoKasaTenbHble U norapudmmnyecKkme ypaBHeHMUA

2.5 LUenble n ApobHO-paLMoHanbHble HEPaBEHCTBA

2.6 MppaymoHanbHble HepaBeHCTBA

2.7 MoKasaTenbHble U norapudmmnyecKkme HePaBEHCTBA

2.8 TpuUroHomeTpu4ecKkne HepaBeHCTBA




2.9 CUCTEMbI M COBOKYNHOCTU YPAaBHEHWUIN U HEPABEHCTB

2.10 YpaBHeHuA, HepaBeHCTBa U CUCTEeMbI C NapameTpamu

2.11 MaTpuua cucTemMbl IMHENHbIX YPpaBHEeHU. OnpeaennTenb MaTpuLbl

3 PyHKUMM U TpadmKn

3.1 ®PyHKuMA, cnocobbl 3agaHna GyHKLMK. TpaduK dyHKUMK. B3aumHO ob6paTHble GyHKUMK.
' YETHble N HeuyETHble yHKLMN. Meprogudeckme pyHKLUK

O6nacTb onpeaeneHnsa N MHOXKECTBO 3HaYeHUN GYHKUUKN. Hynu GyHKUMK. MTpomekyTKK
3.2 3HAKOMOCTOAHCTBA. [POMEKYTKM MOHOTOHHOCTU GYHKUMU. MaKCUMMYMbl U MMHUMYMbI
dYHKLMK. Hanbonbluee n HaumeHbluee 3HaueHne GyHKLUU Ha MTPOMEXKyTKe

33 CTeneHHan GpyHKLMA C HaTypasibHbIM M LesbiM nokasatenem. E€ ceoicTea 1 rpaduk.
' CsolicTBa 1 rpaduK KOPHA N-01 CTENeHN

3.4 TpuroHomeTtpuyeckne GyHKLMU, X CBOMCTBA M rpadmKm

3.5 MokasaTenbHana 1 norapudmmyeckan GyHKLUKN, UX CBOMCTBA M rpaduKm

36 TouKku paspbiBa. ACUMNTOTbI rpaduKkoB GyHKLMIA. CBONCTBA GYHKLNIN, HENPEPLIBHBIX Ha
’ oTpeske

3.7 MocnepoBaTeNbHOCTH, cNocobbl 3a4aHNA NOC/ef0BaATENBHOCTEN

3.8 ApudmeTmyeckana u reomeTpuyeckan nporpeccumn. Popmyna CNOXKHbIX MPOLLEHTOB

4 Hauvana matemaTuyeckoro aHanmsa

4.1 MponssoaHas GyHKUMK. [Tpon3BOAHbBIE 31eMEHTAPHbIX QYHKUMIM

4 MpumeHeHWe NPOU3BOAHOM K UCCef0BaHNIO PYHKLMIN Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
| HaxoxaeHne HanbonblIero  HaMMeHbLIEro 3HaYeHNA GyHKLLUKN Ha OTpesKe

4.3 MNepBoobpa3Has. UHTerpan

5 MHoKecTBa 1 normka

5.1 MHOecTBO, onepauum Hag MHoxKecTBamu. Anarpammel ditnepa — BeHHa

5.2 JNoruka

6 BepoATHOCTb M CTaTUCTUKA

6.1

OnucatenbHas CTaTUCTMKA




6.2 BepoAaTHoCTb

6.3 KombuHatopuKa

7 FeomeTpua

7.1 ®urypbl Ha N1OCKOCTU

7.2 MpAmble 1 NIOCKOCTM B MPOCTPAHCTBE
7.3 MHororpaHHuKmM

7.4 Tena v NOBEPXHOCTU BpaLLEHMUA

7.5 KoopanHatbl 1 BEKTOPSI




YYEBHO-METOJMNYECKOE OBECIMEYEHWNE OBEPA3OBATE/IbHOIO MPOLECCA

OBA3ATE/IbHbIE YHEBEHbIE MATEPUA/TbI A1A YHEHUKA

METOAWNYECKWUE MATEPUAJIbI ONA YYUTENA

UMPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCblI CETU MUHTEPHET

[JoKymeHT noaTeepxaeH npocton UMM pykoBoanutens YupexaeHus



