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MOACHUTE/IbHAA 3ANUCKA

Pabouas nporpamma y4yebHoro Kypca «Anrebpa 1 Hayasa maTeMaTUYECKOro aHaan3a» 6a3oBOro ypoBHs
ana obyyvatowmxca 10 =11 knaccos pa3paboTaHa Ha ocHoBe DeaepanbHOro rocyaapCcTBEHHONO
0b6pa3oBaTeNbHOro CTaHAapPTa cpesHero obuiero ob6pasoBaHmUs, C YY4ETOM COBPEMEHHbIX MUPOBbIX
TpeboBaHUI, NpeabABAAEMbIX K MaTeEMaTUYECKOMY 06pa3oBaHMIO, U TPAANLMIA POCCUNCKOTO
obpasosaHua. Peannsauma nporpammol obecneunsaeT oBAAAEHME KAOYEBBIMU KOMMETEHLUAMM,
COCTaB/AOWMMMN OCHOBY AJ/18 CAMOPA3BUTUA U HENPEPbLIBHOTO 06Pa30BaHMs, LLeIOCTHOCTb
06LWEeKYNbTYPHOTO, IMYHOCTHOIO M NO3HABaTE/IbHOTO PA3BUTUA IMYHOCTU OByYatoLWMXCA.

LEN N3YHEHNA YHEBHOIO KYPCA

Kypc «Anrebpa v Hauyaa MaTeMaTMYECKOro aHaAM3a» ABAAETCA OAHUM M3 Hanbosiee 3HaUYMMbIX B
nporpamme cTapLueit WKo/bl, MOCKOJIbKY, C OAHOM CTOPOHbI, OH 0becneynBaeT MHCTPYMEHTaAbHYo 6asy
ONA U3y4YeHUs BCeX eCTECTBEHHO-HaYYHbIX KYpPCOB, a C 4PYroi CTOpoHbl, GopMUpYeT Iornyeckoe 1
abCTpaKTHOE MbILL/IEHWE YYaLLMXCA HA YPOBHE, HEOBXO4MMOM A5 OCBOEHMUA KYPCOB MHPOPMATUKMY,
06L,eCTBO3HAHUA, UCTOPWUK, CNOBECHOCTU. B pamKax AaHHOrO Kypca y4alumeca oBaagesatoT
YHUBEPCA/IbHbIM 13bIKOM COBPEMEHHOM HayKu, KoTopas GopMyINPYET CBOU AOCTUNKEHMUSA B
maTtemaTmyeckoi popme.

Kypc anrebpbl 1 Hayan maTeMaTUUYeCcKoro aHa/iM3a 3aKnaablBaeT OCHOBY A/1A YCNELWHOro OBAaAeHUA
3aKOHamu GU3NKNU, XUMUKU, BUOAOTUK, MOHUMAHMUA OCHOBHbIX TEHAEHLUMN 3KOHOMUKM U 0bLecTBEHHOM
YKM3HU, NO3BONSET OPUEHTUPOBATLCA B COBPEMEHHbBIX LUDPOBBLIX U KOMMBIOTEPHbIX TEXHOIOTUSIX,
YyBEPEHHO MCMNO/b30BaTh UX B MOBCEAHEBHOM XU3HU. B ToXKe Bpems oB/lageHMe abCTpaKTHbIMM U
JNIOTMYECKU CTPOrMMMN MaTEMATUYECKMMMN KOHCTPYKLMAMM Pa3BMBAET YMEHUE HAX0AUTb
3aKOHOMEPHOCTU, 060CHOBbIBATb MUCTUHHOCTb YTBEPKAEHMA, UCMONb30BaTb 0606LLEHME U
KOHKpEeTU3aLmto, abcTparnpoBaHue 1 aHanoruo, GopmupyeT KpeaTUBHOE M KpUTUYECKOE MbllineHue. B
xo4e nu3yyeHma anrebpbl U HaYan MaTeMaTUYECKOro aHan3a B CTapLleit WKoJle yyalumecsa nonyyator
HOBbI ONbIT PELLEHNA NPUKNAAHbIX 33434, CAMOCTOATE/IbHOrO NOCTPOEHMA MaTEMATUYECKMX MOAeNe
peanbHbIX CUTYaLUIi U MHTEPNPEeTaLUmM NONYYEHHbIX pelleHMA, 3HAKOMATCS C MpUMepamm
MaTeMaTMYECKNX 3aKOHOMEPHOCTEN B MPUPOAE, HAYKe N B UCKYCCTBE, C BblAAOLLMMKCA
MaTeMaTMUYECKUMU OTKPLITUSMU M UX aBTOPaMM.

Kypc o61agaeT 3HauYUTENbHbIM BOCMINUTATEIbHbIM NOTEHLNANOM, KOTOPbIA peannsyerca Kak yepes
y4ebHbIi MmaTepuran, cnocobCTBYOWMNI GOPMUPOBAHMUIO HAYYHOTO MUPOBO33PEHMSA, TaK N Yepes
cneunduKy yuebHol aeATeNbHOCTU, TpebylolLeit CaMoCTOATENbHOCTU, aKKYPaTHOCTH,
NPOAO/IKUTENbHON KOHLEHTPALMN BHUMAHUA U OTBETCTBEHHOCTM 3a NOJIYYEHHbI pe3ybTar.

B ocHoBe meToauKM 06y4eHnn anrebpe U Hayalam MaTeMATUYECKOro aHaNN3a NEKUT AeATENbHOCTHbIN
NPUHLMN 0byYeHus.

CTpyKTypa Kypca «Anrebpa 1 Hayana maTeMaTUYeCKOro aHaIM3a» BKAKOYAET cieaytolime
COAEpP’KaTeNbHO-METOAMYECKNE IMHUKN: «HUCNa U BblUMCAEHUAY, «PYHKUMN U TpadUKK», «YPaBHEHUSA U
HepaBeHcTBa», «Hayana maTematnMyeckoro aHanmsa», « MHoXecTBa 1 IorMKa». Bce oCHOBHbIe



coAepKaTeNbHO-MeToAMYECKNE TIMHUMN M3YHaIOTCA Ha NPOTAXKEHUMN ABYX NeT 06ydYeHus B cTapLiein
LUKONE, eCTECTBEHHO AOMOHAA APYr 4PYra U NOCTENEHHO HACbIWAACh HOBbIMM TEMaMM U pasaenamu.
[aHHbIN RypC ABNAETCA MHTErPaTUBHbIM, MOCKONbKY 06beanHAET B cebe coaeprKaHne HECKONbKUX
MaTeMaTUYECKUX AUCUMMANH: anrebpa, TPUrOHOMETPUA, MaTeEMaTUYECKUIA aHaIN3, TEOPUA MHOMKECTB U
Aap. Mo mepe TOro Kak yyalwmecs oBaageBatoT BCE 6osiee LWMPOKMM MaTeMATUYECKMM anmnapaTom, y HUX
nocnepoBatebHO GOPMUPYETCA U COBEPLLEHCTBYETCA YMEHME CTPOUTb MaTEMATUUYECKYIO MOAENb
peanbHOM CUTyaumm, NPUMEHATL 3HAHMA, MOyYeHHble B Kypce «Anrebpa u Hayana MmaTemaTUYecKoro
aHaNu3a», ona pelweHnn camocToATeNbHO CPOPMYIMPOBAHHON MaTeMaTUYECKOM 3a43a4u, a 3aTeM
MHTEPNPETMPOBATb NOJYYEHHbI pe3ybTar.

CopeprKkaTeibHO-MeToANYECKAs NMHNA «4KUCna U BblYUCIEHUAY» 3aBepLIaeT GOPMMUPOBAHME HAaBbIKOB
NCMONb30BaHNA AEACTBUTE/IbHbIX YMCEN, KOTOPOe HbIN0 HAaYaTO B OCHOBHOM WKoAe. B cTapliel wkone
ocoboe BHUMaHUe yaensetca GopmMUPOBAHMIO MPOYHbIX BbIYUCAUTENBHbBIX HABbIKOB, BK/OYAOWMX B
cebA Mcnonb3oBaHMe PasANYHbIX GOPM 3aNUCK AENCTBUTENBHOMO YMCA, YMEHWNE PaLMOHAbHO
BbINONHATbL AEWCTBUA C HUMM, AenaTb NPUKMAKY, OLEeHNBaTb pe3ynbTat. Obyyatowmecs noayyatoT
HaBbIKM NPUBANMKEHHbIX BbIMUCNEHWUI, BbINONHEHUSA AENCTBUIA C YNCNAMM, 3aMUCAHHBIMK B CTAHAAPTHOM
dopme, MCNONb30BaHMA MAaTEMATUYECKMX KOHCTAHT, OL,@HMBaHMA YNCOBbIX BblPaXKeHUN.

JInHUA «YpaBHEHUA M HEepPaBEHCTBa» peasniM3yeTcs Ha NPOTAXEHMM BCero 0byyeHuns B CTapLiei WKone,
MOCKO/IbKY B KaXK4,0M paszesie Nporpammbl NPesycCMOTPEHO pelleHre COOTBETCTBYIOLWMX 3a4a4.
Obyuatowmecs oBnaaeBaloT PasIMYHbIMM METOAAMU PELLEHUA LeNblX, PaLMOHaNbHBbIX,
MPPaLMOHaNbHbIX, MOKa3aTe/bHbIX, I0rapuPMMUEcKUX N TPUTOHOMETPUYECKUX YPaBHEHMI, HEPABEHCTB
M ux cuctem. MNonyyeHHble YMEeHMUA UCNONb3YIOTCA NPU UCCNEA0BAHUN GYHKLUMI C NOMOLLbIO
MPOM3BOAHOWM, PeLleHMM NPUKIAAHbIX 33434 U 33434 Ha HaxoXAeHMe HanbobWMX N HAMMEHbLLMX
3HayeHu PyHKUMW. JaHHasA cogeprKaTebHasA IMHUA BKAOYAET B cebA TaKkKe GOpMUPOBaHNE YMEHUI
BbINONHATbL Pacy€Thbl NO popmynam, NpeobpasoBaHNUA LeblX, PaLMOHaNbHbIX, UPPALMOHAAbHbIX U
TPUFOHOMETPUYECKUX BbIPAXKEHWN, @ TAKKE BblpaXKeHMI, CoAepKalLmMX CTENEHN U OrapuUdmbl.
Bnarogaps usyyeHuto anrebpamyeckoro matepmana NPOUCXoOANUT JasbHelwee pasBuTHe
aNropUTMMUYECKOTO M abCTPAKTHOrO MbILWAEHMA yYaLWmnxXcs, QOPMUPYHOTCA HaBbIKU 4eAYKTUBHbIX
paccyaeHuin, paboTbl C CUMBOIbHBIMU GOPMaMK, NMPEeACTaBAEHUA 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEN
B BUAE PaBEHCTB M HepaBeHCTB. Anrebpa npeanaraet 3gpOeKTUBHbIE MHCTPYMEHTbI 418 pelleHnn
MPaKTUYECKMX M eCTECTBEHHO-HAYYHbIX 33434, HarNA4HO AEMOHCTPUPYET CBOM BO3MOMKHOCTU KaK A3blKa
HayKMu.

CopeprraTenbHO-MeTogMYecKas MMHUA «PyHKUUM U rpadUKn» TeCHO NepensieTaeTcs ¢ ApYruMmu
JIMHUSAAMM Kypca, NOCKO/IbKY B KAKOM-TO CMbIC/e 334aET NOCNeA0BaTe/IbHOCTb U3yYeHUA maTepuana.
MN3yyeHune cTeneHHOW, NOKasaTe/IbHOM, 1OrapnudMnYecKom U TPUFOHOMETPUYECKUX PYHKLMIA, UX CBOMCTB
1 rpadmKoB, UCnosib3oBaHUe GYHKLMIA A1A PeLEHMA 3a4a4 U3 APYrnX y4ebHbIX NpeaMeToB U peanbHOM
YKM3HU TECHO CBA3aHO KaK C MaTeMaTUYeCKMM aHaIM30M, TaK U C pelleHNnem ypaBHEeHUIA U HePaBEHCTB.
Mpw aTom Bosiblioe BHUMaHWe yaenseTca GOPMUPOBAHNIO YMEHMA BbiPaxKaTb GopmMynamm
3aBMCMMOCTU MEXKAY Pa3INYHbIMU BENYMHAMM, UCCNeaoBaTb NoJyYeHHble GYHKUUKU, CTPOUTL UX
rpadukn. MaTepmnan 3Tol coaepKaTeNibHOM JIMHUM HALLE/IEH HA Pa3BUTUE YMEHWI U HABbIKOB,
NMO3BONAOLLMX BblparkaTb 3aBUCMMOCTU MEKAY BENMYMHAMK B pa3/IMYHOMN GOpMe: aHaIUTUYECKON,
rpaduyeckoi n cnosecHol. Ero nsyyeHmne cnocobcTByeT pasBUTUIO aITOPUTMUYECKOTO MbILLNEHUS,
CNOCOBHOCTU K 0606LEHMIO N KOHKPETU3ALLUKN, UCMOIb30BAHMIO aHaI0TUN.



CopeprKaTenbHan MMHKUA «Hayana maTemaTMUYecKoro aHamM3a» No3Bo/IAEeT CYLWEeCcTBEHHO pacnpuTb
KPYT KaK MaTemMaTUYeCKuX, Tak U NPUKAALHbIX 3a4a4, AOCTYMHbIX 06yYatoLLMMCS, Y KOTOPbIX NosBAAeTCA
BO3MOXHOCTb MCCNEA0BaTb U CTPOUTb rpadpuKM dyHKUUIA, onpeaenaTb UX HanboblUME U HAUMEHbLUNE
3Ha4YeHUs, BbIYNCAATL Naolaan Guryp u o6bEMBI TeN, HaXOAUTb CKOPOCTM M YCKOPEHMA NPOLLECCOB.
JaHHasa copeprKaTenbHan IMHUSA OTKPbIBAET HOBbIE BO3MOMKHOCTM NMOCTPOEHUA MaTeMATUYECKNX
mozenen peanbHbIX CUTYaLMIA, HAXOXKAEHNSA HAUNYULLIEro pewweHns B NPUKNAAHbIX, B TOM Yyucae
COLMANbHO-3KOHOMMYECKUX, 3aa4ax. 3HAKOMCTBO C OCHOBaMM MaTEMATUYECKOro aHaIn3a
cnocobcTByeT pa3BUTULO abCTPaKTHOro, PopManbHO-10MMYECKOro U KPeaTUBHOIO MblL/IEHNUA,
$bOpMMpPOBaHUIO YMEHMIA pacno3HaBaTb NPOABAEHNA 3aKOHOB MaTEMATUKM B HayKe, TEXHUKE U
nckycctee. ObyyatoLmecs y3HatoT O BblAaOLWMXCA pe3y/bTaTax, NoJYYeHHbIX B XO4e Pa3BUTUA
MaTeMATMKM KaK HayKu1, U UX aBTOpax.

CopepKaTeNbHO-MmeToANYeCKas MHUA « MHOMKeCTBa U I0TMKa» B OCHOBHOM NOCBALLEHA 3/IEMEHTAM
TEOPUN MHOXKECTB. TEOPETUKO-MHOXECTBEHHbIE NpeacTaBAeHMA NMPOHMU3bIBAIOT BECb KYPC LWKOAbHOWM
MaTemMaTUKM U NpeanaratoT Hambosiee yHMBEPCA/bHBIN A3bIK, 06begUHAIOWMI BCE pasaebl
MaTeMaTUKU U e€ NPUIOKEHUIA, OHM CBA3bIBAIOT pasHble MaTeMaTMYECKME AUCUMNANHDI B €4MHOe
uenoe. Mo3ToMy BaXHO AaTb BO3MOXHOCTb LUKO/IbHUKY MOHUMAaTb TEOPETUKO-MHOMECTBEHHbIIN A3bIK
COBPEMEHHOW MaTeMaTUKM 1 UCMO/Ib30BaTb €ro AN BbiPaXKeHMUS CBOMX MbICIEMN.

B Kypce «Anrebpa n Hayana MaTemaTUYECKOro aHaIM3a» NPUCYTCTBYHOT TaKXKe OCHOBbI
MaTemMaTUYeCKOro MoAeNMpPoBaHUA, KoTopble NPU3BaHbl CGOPMMPOBATb HAaBbIKM NOCTPOEHNA Moaenei
peanbHbIX CUTyaUuii, UCCAeaoBaHMA 3TUX MOAE/EN C MOMOLLbLIO annapaTa anrebpbl 1 maTemaTUYecKoro
aHaNu3a U UHTepNpeTaLMM NONyYEHHbIX Pe3ybTaToB. Takue 3a4aHWA BNAETEHbI B KaXKAblA U3 pa3aenos
nporpaMmsl, NOCKONbKY BECb MaTepKnas Kypca LWMPOKO MCMONb3YETCA ANA peleHna NpuKaagHbIX 3a4ad.
Mpu pelweHnn peasibHbIX NPAKTUYECKUX 33434 y4allmecsa pa3sBMBatoT HabaaaTeIbHOCTb, ymeHWe
HaXoAWTb 3aKOHOMepPHOCTH, abCTparMpoBaTbCs, UCNO/Ib30BaTh aHanoruo, 0606wWwaTtb 1
KOHKPEeTM3nposaTtb npobiemy. [leatesibHOCTb Mo GOPMMUPOBAHNIO HABLIKOB PeLleHUA NPUKAAAHbIX
3a/a4 opraHusyeTca B NpoLecce U3ydyeHUs Bcex Tem Kypca «Anrebpa 1 Hayana mateMaTMyecKkoro
aHanusa».

MECTO YYEBHOIO KYPCA B YHEEHOM MNJIAHE

B yuebHOM niaHe Ha M3yyeHume Kypca anrebpbl U Hayan MaTeMaTUYECKOro aHaM3a Ha 6a30BOM ypOBHe
oTBOAMTCA 2 Yaca B Hegento B 10 Knacce n 3 yaca B Heaento B 11 Knacce, Bcero 3a Aga roga obyyeHusa —
170 vacos.



COOEPHAHUE YHEBHOTO KYPCA

10 KJTACC

Yncna mn BbluMCcNeHUA

PaunoHanbHble Yncaa. ObbIKHOBEHHbIE U AECATUYHbIE APOOU, NPOLLEHTbI, bECKOHEYHble
nepuvogmyeckne gpobu. Apudmetmyeckme onepawmm ¢ paLmMoHanbHbIMK YUcaamm, NnpeobpasoBaHUs
YMCNOBbIX BbipaXkeHWUi. MpnumeHeHMe Apobeit N NPOLEHTOB ANA pelleHUs NpUKAaaHbIX 3a4a4 U3
Pa3/INYHbIX OTPAC/IEN 3HAHUN N PeanbHOM KU3HW.

[JevictBuTenbHble Yyncna. PaumoHanbHble M MppaUMoHanbHble Yucna. ApudmeTmyeckme onepaumm ¢
AencTBUTENbHBIMU Yncnamm. MprnbanKEHHbIE BblUMCAEHUA, NPaBUIA OKPYrAeHUA, NPUKMAKA U OLEeHKa
pe3ynbTaTa BblYUCAEHWNIA.

CreneHb C LenbiMm NoKasatenem. CTaHgapTHas popma 3anucu AericTBuTeNbHOro Ymcna. MicnonbsoBaHue
noaxoasiuert Gopmbl 3aNUCU AEACTBUTENbHbIX YNCEN ANA PeLleHnA NPAKTUYECKUX 3a4a4 U
npeAcTaBAeHNA AaHHbIX.

ApndmeTrnyecKMin KopeHb HaTypabHOM cTeneHrun. [leicTBusA ¢ apupmeTMHecKMMmn KopHAMM
HaTypa/ibHOM CTEMEHN.

CMHYC, KOCMHYC M TaHIeHC YMC/I0BOro aprymeHTa. ApKCUHYC, apKKOCUHYC, apKTaHIeHC YMCI0BOro
aprymeHTa.

YpaBHEHUA 1 HEPABEHCTBA

ToXKAecTBa U TOXKAECTBEHHbIE NPeobpasoBaHus.

MpeobpasoBaHue TPUTOHOMETPUYECKUX BbipaxKeHUt. OCHOBHble TpUroHomeTpuyeckne Gopmysi.
YpaBHeHUe, KOpeHb ypaBHeHWA. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeToa MHTePBasos.
PeweHune uenbix n 4pobHO-PaLMOHANbHbIX YPABHEHMWIA U HEPABEHCTB.

PelweHne NppaumnoHanbHbIX YPaBHEHMI U HEPABEHCTB.

PelleHne TPUroHOMETPUYECKUX YPABHEHUA.

MpuMMeHeHMe ypaBHEHWIA U HEPABEHCTB K PeLUeHMI0 MaTeMaTUYeCKMX 3a4a4 M 3a4a4 U3 PasanYHbIX
obnacten HayKu M peanbHOM XKU3HMU.

®YHKUMY U TpadUKM
®yHKuMSA, cnocobbl 3agaHma GyHKUMN. TpaduK dyHKUMK. B3aMmHO ob6paTHble dyHKUMMK.

Ob6nacTb onpeaeneHns U MHOXKECTBO 3HAYeHUN GyHKUMKU. Hynu yHKUMK. MpoMeRyTKM
3HAKOMOCTOAHCTBA. YETHbIE U HEYETHbIE PYHKLMUN.



CTeneHHan GpyHKUMSA C HaTypasibHbIM U Lenbim nokasatenem. E€ ceoiicTea u rpadumk. CeoicTea U rpadmk
KOPHS N-0 CTENEeHMU.

TpuUroHomMeTpryecKasa OKPYKHOCTb, onpeaeneHne TPUroHOMETPUYECKUX PYHKLMIN YMCI0BOrO
aprymeHTa.

Hayana matematmyeckoro aHaausa
MNocnepoBaTenbHOCTH, cnocobbl 3a4aHunA ﬂOCﬂeAOBaTeﬂbHOCTEVI. MOHOTOHHble NnocneaoBaTENbHOCTU.

ApudmeTnyeckas n reomeTpuyeckan nporpeccun. beckoHeuHo ybbiBatoLLLan reomeTpryeckan
nporpeccua. Cymma 6eckoHeyHo ybbiBatoLLe reOMeTpUYECcKo nporpeccun. Popmyna CAoXKHbIX
NpoLEeHTOB. Mcnonb3oBaHWE NPOrpeccum A1 PeLleHns peasbHbIX 3a4a4 NPUKNaLHOIo XapaKkTepa.

MHoXecTBa U I0rMKa

MHOKeCcTBO, onepaumn Hag MHOXKecTBamu. uarpammsl ditiepa—BeHHa. MpMMeHeHMe TeOpeTUKo-
MHOXECTBEHHOro annapara 418 ONMUCaHMA pPeasibHbiX MPOLLECCOB U ABNEHWNI, NPU pellueHnM 33434 13
ApYyrvx y4ebHbIX NpeaMeToB.

OﬂpeAEIIEHMe, Teopema, cnencrtene, A40Ka3aTenbCTBoO.

11 KNACC

Yucna 1 BbluMCEHUA

HaTypanbHble 1 Lesble Yncna. NMpUsHaKku 4eIMMOCTU LiebIX YNCEN.

CTeneHb € paLMOHaNbHbIM NoKasaTesem. CBOMCTBA CTEMEHM.

Norapudm uncna. [lecatuuHble U HaTypasbHble Aorapudmbl.

YpaBHEHUA 1 HEPABEHCTBA

Mpeobpa3oBaHue BbIparKEHWIA, COAEPHKALLMUX TOTapUPMbI.

MpeobpasoBaHue BbIParKEHWIA, COAEPHKALLMX CTEMEHM C PALMOHANbHLIM NOKa3aTeNeM.
MprMmepbl TPUFOHOMETPUYECKMX HEPABEHCTB.

MoKasaTenbHble ypaBHEHWNA M HepaBeHCTBa.

JNorapudmmnueckme ypaBHeHNA 1 HepaBeHCTBa.

CUCTeMbI IMHENHbIX YPaBHEHMI. PelleHne NpMKnaaHblX 33434 C MOMOLLbIO CUCTEMBI IMHEMHbIX
YpaBHEHWN.

Cuctemsbl n COBOKYMHOCTU paLlMOHa/IbHbIX ypaBHeHMVI N HEPaBEHCTB.



MpUmeHeHMe ypaBHEHWNI, CUCTEM N HEPABEHCTB K PelleHUI0 MaTeMaTUYECKUX 3a4a4 U 3aga4 u3
Pa3/INYHbIX 06/1aCTEN HAYKU U PeasibHOM KU3HM.

PYyHKUMM U rpadmKu

dyHKUMA. Nepruoanyeckne GyHKUUU. MPOMEKYTKM MOHOTOHHOCTU GYHKUUK. MaKCMMyMbl U MUHUMYMbl
byHKUMK. Hanbonbluee M HauMeHbLee 3HaYeHMe GYHKLUN HA NPOMEKYTKE.

TpuroHomeTpuyeckne GyHKLMU, UX CBOMCTBA U rPpadUKu.
MoKasaTenbHaa 1 norapudmuyeckan pyHKLMU, UX CBOICTBA U FpadUKN.
Ncnonb3oBaHue rpadmkoB GyHKUUIA ANA pelleHns ypaBHEHUA U TMHENHbBIX CUCTEM.

Mcnonb3oBaHue rpadnKkos GpyHKLMI 414 UCCNeA0BaHNA NPOLLECCOB U 3aBUCMMOCTEN, KOTOPble
BO3HMKAIOT NPU PELUEHUN 33434 U3 APYrUX y4ebHbIX NpegMeToB U peasbHOM KU3HM.

Hayana maTemMaTM4YecKoro aHaausa
HenpepbiBHble GyHKLMU. MeToh NHTEPBAIOB AJ1A PELIEHNA HePaBEHCTB.
MpounssoaHaa GyHKLMN. FTeoMeTpUYecKnii U GU3NYECKMIN CMbICN MPON3BOLHOMN.

Mpoun3BoaHble 3n1eMEHTAPHbIX GYHKLMA. POpMyNbl HAXOXKAEHUA NPOU3BOAHOM CYMMbIl, NPOU3BEAEHUA
M YaCTHOTo PyHKUMN.

MpuMmeHeHMe NPON3BOAHON K UccnenoBaHU0 GYHKLMA Ha MOHOTOHHOCTb M 3KCTPeMyMbl. HaxoxaeHue
HanbO/bLLIEro U HAMMEHbLLEro 3HaYeHMA PYHKLMWN Ha OTpe3Ke.

MpUMeHeHMe NPOU3BOAHONM A1 HAXOKAEHMA HAUYYLIEro pPeLleHns B NPUKAagHbIX 3aga4ax, a4
onpegeneHnsa CKopocTU NPoLLecca, 3a4aHHOro GopMyIoi UK rpadrKoM.

MNepBoobpasHasn. Tabnauua nepBoobpasHbIX.

NHTerpan, ero reoMeTpuyeckmii U GpusnMyecknin cmbica. Boluncnenmne nHterpana no popmyne
HbtoToHa—/lenbHMLa.



NAAHUPYEMBbIE PE3Y/IbTATbI

OcBoeHue yyebHoro npegmerta «MaTtemaTKa» A0NKHO obecneymBaTb 4OCTUMKEHNE HA YPOBHE
cpeaHero obuiero 06pasoBaHnA CeAYHOLMX MMYHOCTHBIX, METanpeaMeTHbIX U NPeAMETHbIX
06pasoBaTeNbHbIX Pe3yNbTaTos:

JTIMYHOCTHBIE PE3Y/IbTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NPOrpamMmbl ydebHoro npegmeta «MaTtemaTrka» XapaKTepusyoTcs:
paXkgaHCKOe BOCMMTaHMeE:

chOpPMMPOBAHHOCTBIO FPaXKAAHCKOM NO3MLMM 0BYyYaoOLWEroca Kak akTMBHOMO M OTBETCTBEHHOrO Y/ieHa
poccuitickoro obLiecTsa, NpeacTaBNeHMeM O MaTeEMATUYECKUX OCHOBAX QYHKLUMOHMPOBAHMA Pa3NYHbIX
CTPYKTYP, ABNEHUIA, NpoLeayp rpaxKaaHCKoro obuectsa (Bbibopbl, ONpockl U Np.), ymeHuem
B3aMMOAENCTBOBATb C COLMANIbHbIMM MHCTUTYTaMM B COOTBETCTBMM C UX GYHKLMAMM U HA3HAYEHMEM.

MNaTpnoTnyeckoe BocnnTaHue:

cHOPMUPOBAHHOCTBIO POCCUMCKOM FPaXKAAHCKOM MAEHTUYHOCTU, YBAXKEHMA K MPOLUAOMY M HACTOALLEMY
POCCUIACKOM MAaTEMATUKM, LLEHHOCTHbIM OTHOLUIEHWEM K AOCTUMKEHUAM POCCUMCKUX MaTEMATUKOB U
POCCMIACKOM MAaTEMATUYECKOM LLIKOJIbI, K UCMONb30BAHMUIO STUX AOCTUKEHWUIN B APYrMUX HayKaXx,
TeXHOoN0rmnAX, chepax SKOHOMUKM.

[lyxOBHO-HPABCTBEHHONO BOCNUTAHUA:

OCO3HaHWEM LYXOBHbIX LLEHHOCTEN POCCUMICKOrO Hapoaa; CPOPMUPOBAHHOCTLIO HPABCTBEHHOTO
CO3HAHMSA, 3TUYECKOTO NOBEAEHMA, CBA3AHHOIO C MPAKTUYECKMM NPUMEHEHUEM OOCTUKEHUIA HAYKKU U
AeATe/IbHOCTbIO YYEHOro; 0CO3HAHMEM IMYHOIO BKAaAa B MOCTPOEHME YCTOMUMBOrO ByayLiero.

3cTeTnYecKkoe BOCNUTAHME:

3CTETUYECKMM OTHOLUEHUEM K MUPY, BK/IKOYAA 3CTETUKY MAaTEMATUUYECKMX 3aKOHOMEPHOCTEN, 0OEKTOB,
3334, pPeleHnit, PacCyKAEHNN; BOCMPUMMUYMBOCTbIO K MaTEMaTUYECKMM acNeKkTam pasIMYHbIX BUA0B
WCKYCCTBa.

dur3mnyecKoe BoCcnUTaHMUE:

chOpPMMUPOBAHHOCTBIO YMEHMA NPUMEHATb MaTeMaTUUYECKME 3HaHMUA B MHTEpecax 340PpOBOro u
6e3onacHoro obpasa Ku3HW, OTBETCTBEHHOTO OTHOLIEHUA K CBOEMY 34,0P0BbIO (340P0BOE NUTAHME,
c6aNaHCMpPOBaHHbIN PEXUM 3aHATUIN U OTAbIXA, peryaapHas Gpusmyeckan akTMBHOCTb); pU3MYecKoro
COBEPLUEHCTBOBAHMA, NPU 3aHATUAX CNOPTUBHO-0340P0BUTE/IbHOW AEATENbHOCTbIO.

Tpyposoe BoCNUTAHME:



FOTOBHOCTbIO K TPYAY, OCO3HaHWEM LEHHOCTU TPYA0N06UA; MHTEPECOM K PasNNYHbIM chepam
npodeccnoHanbHON AeATe/IbHOCTM, CBA3AHHbBIM C MaTEMaTUKOMN M €€ NPUIOKEHUAMU, YMEHUEM
COBepLUATb OCO3HaHHbIN BbI6Op byayLLein npodeccumn U peannsoBbiBaTb COBCTBEHHbIE KU3HEHHbIE
NNaHbl; TOTOBHOCTbIO M CNOCOBHOCTLIO K MaTeMaTYeckoMy 06pa3oBaHMio M CamMoobpa3oBaHMIo Ha
NPOTAKEHWUW BCEM KU3HW; TOTOBHOCTBIO K aKTUBHOMY YYaCTUIO B PELLEHUN NPAKTUYECKMX 3343y
MaTemaTUYeCcKoW HanpaBAEHHOCTH.

DKO/I0rMyecKkoe BoCNUTaHue:

chOpPMUPOBAHHOCTBIO IKONOTMUYECKOW KY/IbTYPbl, TOHUMaHMEM BAUAHUA COLIMANbHO-3KOHOMUYECKNX
NPOLLECCOB Ha COCTOAHME NMPUPOAHON U COLManbHOM cpefbl, 0CO3HaHWeM rno6anbHOro xapakrepa
3KOJ/I0rMYECKUX NPoBiemM; opueHTaLmMeid Ha MPUMEHEHNE MaTEMATUYECKUX 3HaHWUIA 1A pelleHns 3aaay
B 061aCTU OKpyKatoLeit cpedpbl, NN1aHMPOBAHUA MNOCTYMNKOB M OLLEHKMN MX BO3MOXHbIX NOCNeACTBUI AnA
OKpYXKaloLLen cpeapl.

LeHHoCTH HAy4YHOIro NO3HaHUA:

chOpPMMPOBAHHOCTLIO MMPOBO33PEHUS, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKKU U
06LW,EeCTBEHHOW NPAKTUKM, NOHMMAHMEM MaTEeMaTUYECKOIN HAaYKK KaK cdepbl Ye0BeYeCcKom
[AesATe/IbHOCTH, 3Tanos eé PasBUTUA U 3HAYMMOCTUN ANA PA3BUTUA LUBUAM3ALUMKN; OBAALEHNEM A3bIKOM
MaTemMaTUKMU U MaTeMATUYECKON KyNbTypPoM Kak CpeaCcTBOM NO3HAHMSA MUPA; FOTOBHOCTbIO
OCYLLECTBAATb NPOEKTHYIO U UCCAeA0BaTENbCKYIO AeATeIbHOCTb UHANBUAYANBHO U B rpynne.

METANPEAMETHbIE PE3Y/IbTATbI

MeTanpegMmeTHble pe3ybTaTbl OCBOEHUSA Nporpammol yyebHoro npegmeta «MatemaTmKa»
XapaKTepU3ytoTCA OBAaLEHNEM YHUBEPCAbHBIMW NO3HABaTEIbHbIMU AEACTBUAMM, YHUBEPCAIbHbBIMM
KOMMYHMKATUBHbIMW LENCTBUAMMW, YHUBEPCAIbHBIMU PETYAATUBHBIMUN AEUCTBUAMM.

1) YHMBepcanbHble No3HaBaTeNbHble AeicTeus, obecneynsatoT popmmupoBaHmue 6a30BbIX KOFTHUTUBHbIX
npoueccos 06y4atolmxca (0CBOEHNEe METOA0B NO3HAHMA OKPYKAIOLLEro M1Pa; NPUMEHEHKE
NIOTMYECKMX, UCCNEeL0BATENLCKUX ONepaL i, yMeHnn paboTats ¢ MHGopmaLmen).

basosble nornyeckmne ,D,EVICTBMFH

®  BbIAB/IATb M XapaKTEPM30BaTb CYLLECTBEHHbIE MPU3HAKM MaTeMaTUYECKMX 0O BEKTOB, NOHATUN,
OTHOLLEHUI MeXaYy NoHATUAMMK; POoPMYINPOBATL ONpeaeneHns NoHATUI; yCTaHaBANBATb
CYLLLECTBEHHbIN NPU3HaK KnaccuduKaumm, oCHoBaHUA AnA 0606LUeHUs U CpaBHEHMS,
KpUTEpUKN NPOBOANMOrO aHaNn3a;

® BOCMPMHUMATb, GOPMYANPOBATbL U NPE0HPA30BbIBATL CYKAEHUA: YTBEPAMUTENbHbIE U
oTpuLaTe/ibHble, eANHNYHbIE, YaCTHbIE M 06LLIME; YCAOBHbIE;

®  BbIABNATb MaTeMaTUYeCKMe 3aKOHOMEPHOCTHM, B3aMMOCBSA3M U NPOTMBOPeUns B dhakKTax,
OaHHbIX, HABNOAEHUAX U YTBEPKAEHUAX; Npeanaratb KpUTePUU ANA BbiBAEHNS
3aKOHOMEPHOCTEN U NPOTUBOPEYUNA;



® [eniaTb BbiBOAbI C NCNOJZ1Ib3OBaHMEM 3aKOHOB JIOTMKHN, e AYKTUBHbLIX U UHOYKTUBHbIX
yMO3aK!'IIO‘-IEHMl7I, YMO3aKJ'II'O‘-IEHVIﬁ NO aHaNorunu,

® MPOBOAWTbL CAMOCTOATE/IbHO A0Ka3aTe/IbCTBa MaTEMaTUYECKMX YTBEPKAEHMI (NpAmble U OT
NPOTMBHOTO), BbICTPaNBATb apryMeHTaLM o, NPUBOAUTL MPUMEPbLI U KOHTPNPUMEPSI;
060CHOBbIBaTb COBCTBEHHbIE CYXKAEHWA U BbIBOAbI;

e BbI6MpaTb CNOCO6 peleHns yyebHoM 3a43a4m (CPaBHMBATL HECKOIbKO BapUaHTOB peLleHMs,
BblbMpaTb Hanbonee NOAXOAALMIA C YYETOM CaMOCTOATE/IbHO BblAENEHHbIX KpUTEPMEB).

basosble nccneposartesibCkme AeﬁCTBMﬂI

®  1CM0/1b30BaTb BOMPOCH! KaK MCCeL0BaTE/IbCKUIA MHCTPYMEHT NO3HaHUsA; GopMyIMpoBaThb
BOMNPOCHI, PMKCUpYIoLWMe NpoTMBopedne, Nnpobaemy, ycTaHaB/IMBaTb MCKOMOE M AaHHOE,
bopmmnpoBaTb rMNOTE3Y, apryMmeHTUPOBaTb CBOIO MO3ULNIO, MHEHUE;

® MNpoBOAUTb CAMOCTOATENIbHO CI'IIIaHMpOBaHHbIﬁ IKCNEPUMEHT, uccnegoBaHue no
YCTaHOBNEHUIO 0cobeHHOCTEN MaTeMaTUYECKOro 06beKTa, ABNEHUA, npouecca, BbiABNEHUIO
3aBMCMMOCTEM mexagy 06'bEKTaMI/I, ABEeHNAMU, npoueccamu;

®  camoCToATeNbHO GpopmyanposaTh 0606LEHMA 1 BbIBOAbI NO pe3yibTaTam NpoBeaEHHOMO
HabnAeHUs, UCCNef0BaHUSA, OLEeHUBaTb AOCTOBEPHOCTb NOMYYEHHbIX pe3ynbTaToB, BbIBOAOB
1 0606ueHni;

® [IPOrHO3MPOBATb BO3MOXHOE pa3BuUTUE NpoLLeCCa, a TaKXKe BblABUTaTb NpeanosioXKeHUA O ero
Pa3BuUTUMN B HOBbIX YCNOBUAX.

PaboTa c MHpopmauymeit:

e  BbIABAATL AePULMTbI MUHDOPMALUM, AaHHbIX, HEOBXOAMMbIX 1A OTBETa Ha BONPOC 1 ANA

peweHna 3agadu,

° BbI6VIpaTb MHd)OpMaLJ,VHO N3 NCTOYHUKOB Pa3/INYHbIX TUNOB, aHA/IM3NPOBATb,
CNCTeMaTU3NPOBATb U UHTEPNPETUPOBATb VIHd)OpMaLI,VIlO Pa3INYHbIX BUOOB U d)OpM
npeacraBneHnsa;

®  CTPYKTYpMpOBaTb MHOOPMALMIO, MPEeACTaBAATL €€ B pa3/InYHbIX popmax, MANOCTPUPOBATb
rpaduyecky;

®  OLLeHMBATb HAAEXKHOCTb MHPOPMALMM NO CAMOCTOATENBHO CHOPMYIMPOBAHHBIM KPUTEPUSAM.

2) YHuBepcasibHble KOMMYHUKaTUBHbIe ,CI,EVICTBVIF!, obecneunsatot Cd)OpMVIpOBaHHOCTb CcoumnanbHbIX
HaBbIKOB O6y‘-lalOLLI,MXCFI.

ObuieHue:

®  BOCMPMHUMATbL 1 GOPMYINPOBATH CYXKAEHUA B COOTBETCTBMM C YCIOBUAMU U LENAMM
06LLLeHUA; ACHO, TOYHO, FPAaMOTHO BbIpPaKaTb CBOI TOUKY 3PEHUSA B YCTHbIX M MUCbMEHHbIX
TeKCTax, AaBaTb NOACHEHMA NO XO4Y pelleHMs 334341, KOMMEHTUPOBATb NOYYEHHbIN
pesynbTar;



e B Xxoze obcyXaeHuns 3aaBaTb BOMPOCHI MO CyLLECTBY 06CYKAaemMol Tembl, Npobiembl,
pellaemoit 3aa4n, BbICKa3blBaTb MAEN, HALENEHHbIE HA NMOWCK PeLleHMs; CONOCTaBAATb CBOU
CYMKAEHUNA C CYXKAEHMAMM APYTUX YYaCTHUKOB Ananora, o6Hapy»unBaTb passinume 1 CXoACTBO
NO3UUMI; B KOPPEKTHOMN hopme GOopMyIMPOBaATL PA3HOIIACUSA, CBOM BO3PAXKEHUS;

® npeAacCTaBAATb Pe3yabTaThl PelleHMs 3a4a4m, IKCNEPUMEHTA, UCCIe0BaHUSA, MPOEKTa;
CaMOCTOATE/IbHO BbI6MpPaTb GOPMAT BbICTYNAEHUA C YYETOM 33434 NPe3eHTaLun 1
ocobeHHOCTeW ayauTopuMm.

CoTpyaHunyecTso:

® MOHMMATb U UCMOJIb30BATb NPENUMYLLECTBA KOMAHAHOM U MHAMBUAYANbHON PaboTbl Npu
peleHnmn yuebHbIx 3a4a4; NPUHUMATD LeSib COBMECTHOM A,eATE/IbHOCTU, NAaHMPOBATb
OpraHM3aL Mo COBMECTHOM paboTbl, pacnpeaenatb BMAbl paboT, AoroBapnBaTbeca, obcyKaaTb
npouecc 1 pesynbtaTt paboTbl; 0606LWaTb MHEHMA HECKO/IbKUX Nto4el;

®  y4yacTBOBaTb B rpynnosbix popmax paboTbl (06CyKaAeHUA, 0OBMEH MHEHWUI, «MO3roBble
LUITYPMbI» 1 UHbIE); BbINO/HATL CBOIO YacCTb PaboTbl N KOOPAMHUPOBATL CBOU AENCTBUA C
OPYTMMU YneHaMM KOMaHAbl; OLeHNBaTb KaYecTBO CBOETO BK/aAa B 06WMiA NpoayKT no
Kputepuam, chopmynnMpoBaHHbIM y4acTHUKaMM B3aMMOAENCTBMA.

3) YHMBepcanbHble perynaTuBHble AeicTBuA, obecrnednsaoT GopMUpPOBaHNE CMbICIOBbIX YCTAHOBOK U
}KU3HEHHbIX HAaBbIKOB JIMYHOCTW.

CaMOOpI'aHM3aLI,I/IFiZ

COCTaB/IATb MNJ1aH, AITOPUTM pPeLLeHnA 3a4a4u, BbIBUpaTb cNocob peLueHns ¢ yY4ETOM MMEIOLLMXCS
pecypcoB 1 cOHCTBEHHbIX BO3MOXKHOCTEN, apryMeHTUPOBaTb M KOPPEKTUPOBATL BAPMAHTbI PELLEHUN C
YY4ETOM HOBOM MHbOPMaLUN.

CaMOKOHTpOAb:

e B/ajeTb HaBblKkamu No3HaBaTeNbHOW pedNeKCUN KaK 0CO3HaHMA CoBepLIaeMbIX 4eNCTBUIA U1
MbIC/IMTE/IbHbIX MPOLECCOB, MX PE3yAbTaToB; BNaAeTb cCnocobamm CamonpoBepKHY,
CaMOKOHTpPOA NpoLecca M pe3yabTaTa peleHma MmaTeMaTMyecKoi 3agauu;

* MpeaBuaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPW pelleHnn 3a4a4u, BHOCUTb
KOPPEKTUBbI B €ATENbHOCTb HA OCHOBE HOBbIX OBCTOATENLCTB, AaHHbIX, HANAEHHbIX OLWNOOK,
BbIAB/IEHHbIX TPYAHOCTEN;

®  OLeHMBaTb COOTBETCTBME pe3y/bTaTa Lein U YyCNOBUAM, OB BACHATL NPUYMHBI AOCTUKEHUSA
WA HeLOCTUKEHUA PE3YIbTATOB AeATENbHOCTU, HAXOAMTb OWNOKY, aBaTb OLEHKY
nprMobpeTEHHOMY OMbITY.

MPEOMETHbIE PE3Y/IbTATbI



OcBoeHue yyebHoro Kypca «Anrebpa u Hayuana maTemMaTMYECKOro aHaiM3a» Ha YpOBHe cpeaHero
obuero obpasoBaHuNA A0/MKHO obecneuynBaTb JOCTUNKEHME CAeaYOWNX NPeaMeTHbIX 06pa3oBaTebHbIX
pe3ynbTaToB:

10 K/TACC

Yucna n BbluncneHna

OnepupoBaTbh MOHATUAMMU: PaLMOHaNbHOE U AEUCTBUTEIbHOE YMCA0, OBbIKHOBEHHAA N AeCcATUUYHASA
Apobb, NPOLEHTbI.

BbinonHATbL apudpmeTmyeckme onepauum ¢ paunmoHaabHbIMU U AENCTBUTENbHBIMU YNCIAMMU.

BbINONHATb NPUBIUIKEHHDbIE BbIYMCIEHUA, UCNO/b3YA NPaBUIa OKPYIAeHUA, AenaTtb NPUKUAKY U OLLEHKY
pesy/ibTaTa BbIYMCNEHUN.

OnepupoBaTb NOHATUAMM: CTENEHD C LLENbIM MOKa3aTesieM; CTaHAapTHas Gopma 3anucu
OEeNCTBUTENIbHOIO YMCNA, KOPEHb HATYPasIbHOM CTENEHWN; MCNOb30BATb NOAXOAALLYO GOpPMY 3anuncK
OEeNCTBUTENbHbIX YNCEN ANA PELLeHNA NMPAKTUYECKMX 33434 U NpeaCcTaBAeHUA AaHHbIX.

OnepurpoBaTb NOHATUAMM: CUHYC, KOCUHYC U TAaHFEHC NPOMU3BOJIbHOTIO YI/1a; UCNO/b30BaTb 3aNncb
NPOM3BOJILHOIO Yr/ia Yepes 06paTHble TPUrOHOMETPUYECKNE GYHKLUN.

YpaBHeHMA N HepaBeHCTBa

OI'IepVIpOBaTb NOHATNAMMU: TOXKAECTBO, YpaBHeHWNE, HEPABEHCTBO, LUENOE, palMOHabHOE,
nppaunoHaabHOE ypaBHEHNE, HEPABEHCTBO, TOUTOHOMETPUYECKOE YPaBHEHUE;

BbINonHATb Npeobpa3oBaHuA TPUTOHOMETPUYECKUX BbIPAXKEHUI 1 PeLIaTb TPUFOHOMETPUYECKUE
ypaBHeHus.

BbINoNHATb NPeobpa3oBaHUA LEeNbIX, PaLMOHAbHbBIX U MPPALMOHANBHBIX BbIPaXKEHWUI U pelaTb
OCHOBHbI€ TUMbI LLeNbIX, PALNOHANBbHBIX M UPPALMOHANBbHBIX YPAaBHEHUI U HEPABEHCTB.

MpUMEHATb YpaBHEHMA U HEPABEHCTBA A/A PELIEHUA MaTeMaTUYeCKUX 3a4a4 U 33434 U3 PasiInUYHbIX
obnacten HayKu 1 peanbHOM KU3HMU.

MogennpoBaTb peanbHble CUTYaLMM Ha A3blKe anrebpbl, COCTAaBAATb BbiPaXKeHUs, YpaBHEHUSA,
HepaBeHCTBa Mo YCN0BUIO 334a4M, UCCNeA0BaTb MOCTPOEHHbIE MOAENN C UCMO/Ib30BaHNeM annaparta
anrebpbl.

®YHKUMY 1 TpadUKM

OnepupoBaTb NOHATUAMM: GYHKUMA, cnocobbl 3aaaHMA GYHKUMKM, 061acTb onpeseneHna U MHOXKECTBO
3Ha4YeHu dyHKumK, rpadmk GyHKLMUKN, B3aUMHO 0bpaTHble GyHKUUM.

OnepurpoBaTb NOHATUAMM: YETHOCTb U HEYETHOCTb GYHKUMK, HYAM GYHKLUM, MTPOMEIKYTKU
3HaKOMOCTOSAHCTBA.



Ncnonb3oBaTb rpaduKkmn GyHKUMIA ONs peLleHns YpaBHEHUN.

CTpouTb M YnTaThb rpaPuUKmM TMHENHON PYHKLUMN, KBAZPATUYHOM GYHKLUKN, CTENEHHOMN GYHKLUMMK C LENbIM
nokasaTenem.

Mcnonb3osatb rpadmKkm GyHKUMIA 418 MCCNeA0BaHNA NPOLLECCOB W 3aBUCMMOCTEN NPU pelleHnn 3aga4
M3 Apyrux y4ebHbIX NpeaMeToB 1 peanbHOW XU3HK; BbipaxkaTb GOPMynammn 3aBUCUMOCTU MeXay
BE/IMYMHAMMN.

Hayana matemaTM4yecKoro aHaam3a
OnepupoBaTb NOHATUAMMW: NOCAEA0BATENIbHOCTb, apudPpMeTMUecKan N reoMmeTpuyecKkas nporpeccuu.

OnepupoBaTb NOHATUAMMU: HECKOHEYHO YObIBatOLLAA reOMeTpUYECKas Nporpeccus, Cymma 6eckoHeuHo
ybbiBatloLLEN reoMeTPMUYECKON NPOrpeccumu.

3apaBaTb NOCNEA0BATE/IbHOCTHU Pa3IM4HbIMUN cnocobamu.

Mcnonb3oBaTh CBOMCTBA NOCAE40BATENLHOCTEN U NPOrpeccuii gNa peleHuns peasbHbix 3a4a4
MPUKNa4HOro xapaKkTepa.

MHo»KecTBa U NOrnKka
OnepunpoBaTb NOHATUAMM: MHOXKECTBO, ONEepaLmMn Hag MHOXKeCTBamu.

Mcrnonb3oBaTb TEOPETUKO-MHOMKECTBEHHbIM annapar 4/1 ONucaHMA peasibHbIX NPOLLECCOB U AB/IEHUN,
Npuv peleHnmr 3a4a4 ns apyrux y4ebHobix NnpeameTos.

OﬂepMpOBaTb NOHATNAMMU: onpeaeneHmne, Teopema, cnencresme, A40OKa3aTesibCTBO.

11 KNACC

Yucna n BbluncneHna

OI'IepMpOBaTb NOHATUNAMMU: HATypPaZbHOE, UeNoe YNCN0; UCNO1b30BaTb MPU3HAKKN AeNTMMOCTU LUENbIX
Yyncen, pasnoxeHume 4Yncna Ha NPoCcTble MHOXUTENNU OANA pPeLleHNA 3a4a4.

OnepunpoBaTb MOHATUEM: CTEMEHb C PALMOHA/IbHBIM NOKa3aTeem.
OnepupoBaTb NOHATUAMMU: NorapudPm Yncna, AecATUYHbIE N HaTypabHble Norapnudmsi.
YpaBHEHUA N HEPABEHCTBA

MpUMeHATb CBOICTBA CTENEHU A5 Npeobpa3oBaHMsA BbiPaXKEHUN; ONepupoBaTb NOHATUAMM:
NnokKasaTe/lbHOe ypaBHEHWE U HePaBEHCTBO; PellaTb OCHOBHbIE TUMbl NOKa3aTe /ibHbIX YPaBHEHUN U
HepaBEeHCTB.



BbINoAHATb Npeobpa3oBaHMA BbIPasKeHWU, CoAeprKalmX orapudmMbl; oNeprpoBaTb NOHATUAMM:
norapndmmuyeckoe ypaBHeHNE U HEPABEHCTBO; PeLlaTb OCHOBHbIE TUMbl IOrapUGMUUECKUX YPaBHEHMI U
HepaBeHCTB.

Haxoautb peweHnA I'IpOCTEVILLIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTb MOHATUAMM: CUCTEMA JIMHENHDIX YPAaBHEHWUI N €€ peLleHne; UCMOIb30BaTb CUCTEMY
JIMHEMNHbIX YpaBHEHUI oA pelueHns NPaKTUYeCcKMX 3a4au.

HaxoanTb pelweHmna npocTeiwmnx CMCTEM U COBOKYMHOCTEN PALMOHANbHbIX YPAaBHEHUI U HEPABEHCTB.

MogaenmpoBaTb peanbHble CUTyaLMKN Ha A3bike anrebpbl, COCTaBAATb BbipaXKeHUA, ypaBHEHWUS,
HEepaBEHCTBA M CUCTEMbI MO YC/IOBUIO 334a4M, UCCNEAO0BATL MOCTPOEHHbIE MOAENN C UCNO/Ib30BAHUEM
annapaTta anrebpol.

DyHKUMM U rpadUKK

OnepupoBaTb NOHATUAMM: Nepuoguyeckan GyHKLMA, NPOMENKYTKM MOHOTOHHOCTU GYHKLMU, TOUKK
3KcTpeMmyma GyHKUMK, Hanbonbluee M HaMMeHbLIee 3HaYeHUA GYHKLUMN HA NPOMEXKYTKE; UCMO/b30BaTh
nx ana nccnenoBaHmna GyHKUUKM, 3a4aHHOM rpadmKom.

OnepupoBaTb NOHATUAMM: FPadUKN NOKa3aTeIbHON, NOrapuPMmMYECKON U TPUTOHOMETPUYECKUX
bYHKUMIA; M306paXkaTb MX HAa KOOPAMHATHOM NNOCKOCTU U UCMONb30BaTb A5 PELLEHNA YPABHEHWI 1
HepaBeHCTB.

MN306pakaTb Ha KOOPAMHATHOM NAOCKOCTU rPadUKM IMHENHbIX YPABHEHMI U UCNONb30BaTb UX ANA
peleHna CUCTEMbI IMHENHbIX YPaBHEHWNNA.

Ncnonb3osaTb rpaduKkm pyHKUMIA ANs UccnefoBaHMA NPOLLECCOB U 3aBUCUMOCTEN U3 APYIUX Y4eOHbIX

OANCUNNIYH.
Hauyana maTemaTmMyeckoro aHanusa

OnepupoBaTb NOHATUAMMU: HENPEPbIBHAA GYHKLMSA; Npon3BoaHas GpYHKLMM; UCNOIb30BaATb
reoMeTpuYecknini U GU3nMYecknin CMbica NPOU3BOAHON ANA pelleHMs 3a4au.

HaxoauTb NnponsBogHble 3ieMeHTapHbIX GYHKUMI, BbIYUCAATE MPOM3BOLAHbIE CYMMbI, NPOU3BELAEHUS,
YacTHOro GYHKUMNA.

Mcnonb3oBaTbh NPON3BOAHYIO A4 UCCAeAoBaHUA GYHKLUMM Ha MOHOTOHHOCTb M SKCTPEMYMbI,
NPUMEHATb pe3yNbTaTbl UCCAEA0BAHMA K MOCTPOEHUIO rpadUKOB.

Mcnonb3oBaTb NPOM3BOAHYIO A/1A HAXOXKAEHMNA HaU/y4dLlero peweHna B NPUKNaA4HbIX, B TOM ymucne
CoUuMabHO-2KOHOMUNYECKUX, 3a4a4aX.

OnepupoBaTb NOHATUAMMW: NepPBOOOpPA3HAA U UHTErPasi; NOHUMATb FEOMETPUYECKUIN U PU3NYECKUI
CMbICN UHTErpana.

Haxoantb nepBoobpasHble a1eMeHTapHbIX QYHKLMIA; BbIMMCAATL MHTerpan no ¢opmyne HbloToHa—
NebHunua.



PewaTtb NnpuKknagHble 3a4a4u, B TOM YUC/IE COLLMANIBHO-9KOHOMMNYECKOTO U (I)MBW-IECKOFO XapaKTepa,
cpencreBamm matemaTU4eCKoro aHaaunsa.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC
Konunyectso yacos DNIeKTPOHHble
(undposble)
Ne n/n | HaumeHoBaHWe pa3aenos U Tem NPOrpammsl
8 KOHTpO/bHbIE Mpaktnyeckune obpasoBaTtesibHble
cero
paboTbl paboTbl pecypcol
1 MHoOKecTBa paUMOHa/bHbBIX U AEeNCTBUTENbHbIX 14 1
yncen. PaumoHanbHble ypaBHEHMA N HEPABEHCTBA
5 ®PyHKUMKM U rpadmKkn. CTeneHb € LeNbIM 6
nokasaTtesem
3 ApundmeTnyecKknin KopeHb N—OM CTENEHMU. 18 1
NppaunoHanbHble ypaBHEHUA U HEPaBEHCTBA
4 dopmynbl TPUroHoMeTpUN.TPUroHoMeTpUYECKMEe 22 1
ypaBHeHMs
5 NocnepoBaTenbHOCTU M NpoOrpeccumn 5
6 MNoBTopeHue, 0606LLEHNE, CUCTEMATM3ALMA 3HAHUIA | 3 1
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 68 4 0




11 KNACC

Ne n/n HanmeHoBaHuWe pa3aenos 1 Tem NpPorpammsl

Konnuyectso vacos

DNEeKTPOHHbIe
(undposble)

5 KoHTpOnbHble Mpaktnyeckune obpasosaTesibHble
cero
paboTbl paboTbl pecypcol
CreneHb € pauMoHanbHbIM NOKa3aTenem.
1 MNoKasaTenbHaa PpyHKUMA. oKasaTenbHble 12 1
ypaBHEHUA N HepaBeHCTBa
5 Norapuéommyeckas dyHKuUmA. Jlorapudmmnyeckue 12
ypaBHEHMA N HepaBeHCTBa
3 TpuroHomeTtpmyeckne GyHKLMU U U rpadmkum. 9 1
TpuroHomeTpuyeckne HepaBeHCTBA
4 MpounssoaHan. NpumeHeHNe NPon3BoAHON 24 1
5 UHTerpan n ero npumeHeHUA 9
6 CuctemMbl ypaBHEHUM 12 1
7 HaTypanbHble 1 uenble yucna 6
8 MosTopeHue, 0b6obLLEHME, CUCTEMATU3ALMSA 18 5
3HaHUMI
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 102 6 0







MOYPOYHOE MNJIAHMPOBAHUE

10 K/TIACC
Konnuyectso vacos DNEeKTPOHHbIe
OaTa umdposbie
Ne n/n | Tema ypokKa
Beero KoHTponbHble MpakTnueckme n3yyeHun obpasoBaTtesibHble
paboThbl paboTbl pecypcbl
1 Lenbie  paunoHanbHble Yncna. 1
2 Lenble  paunoHanbHble Yncna. 1
3 [JelicTBUTENbHbIE YNCNA 1
4 BeckoHeuHo ybbiBatoLLas reomeTpmuyeckas 1
nporpeccus
s beckoHeyHO ybbiBatoLLLaA reomeTpuyeckas 1
nporpeccus
. ApnPMeTUUYECKMIN KOPEHb HaTypaibHOM 1
cTeneHun
7 ApndMmeTUYECKNI KOPEHb HaTypasibHOM 1
cTeneHun
g ApnPMeTUYECKMIN KOPEHb HaTypabHOM 1

creneHun




CreneHb C pPaunoHanbHbIM U AEﬁCTBMTEHbeIM

9
nokasaTensamm

10 CTeneHb ¢ paLMOHaNbHbIM U AeACTBUTE/IbHBIM
nokasaTensmm

1 CTeneHb € paLMOHanbHbIM U AeACTBUTENIbHBIM
nokasaTensamm

12 Ypok 0606LweHmnaA u cuctemaTnsaLmMm 3HaHUM

13 KoHTposibHasa paboTa Ne 1

14 KoHTposibHas paboTta no Teme BBOAHbIM
MOHUTOPUHT

15 CreneHHas QyHKLMA, eé CBOMCTBA U rpadmK

16 CreneHHas GyHKLMA, eé CBOMCTBA U rpadmK

17 CteneHHas ¢pyHKUMSA, eé cBolicTBa M rpaduk

18 B3anmHo obpaTHble pyHKLMU. CHOXKHaA
dYHKUMNA

19 B3anmHo obpaTHble dyHKLMU. ClOoXKHanA
dYHKUMA

20 PaBHOCH/bHbIE YPaBHEHWUA U HEPABEHCTBA

21 PaBHOCK/IbHbIE YpaBHEHUA U HEPaBEeHCTBa




22

MppauroHanbHble ypaBHeHUs

23 UppaumoHanbHble ypaBHEHNA

24 YpokK 0606LeHNs U cucTemaTU3auum 3HaHUN

25 YpoK 0606LeHNsA U cMcTEMaTU3AUUM 3HAHUIN

26 KoHTposibHas pabota Ne 2

27 MNMoKasaTtenbHaa PpyHKUMA, €€ CBOMNCTBA U rpaduK

28 MNMoKasaTtenbHaa PpyHKUMA, e€é CBOMNCTBA U rpaduK

29 MNoka3saTenbHble ypaBHEHMUA

30 lNoka3aTenbHble ypaBHEHUA

31 MNoKa3aTenbHble HEpaBeHCTBA

32 MNoKa3saTenbHble HEpaBeHCTBA

33 Cuctembl NOKasaTeIbHbIX YPaBHEHWU U
HepaBeHCTB

34 CucTembl NOKasaTeIbHbIX YPAaBHEHUI U
HepaBeHCTB

35 Ypok 0606LweHmnaA 1 cuctemaTnsaLmMm 3HaHUM

36 KoHTposbHasA paboTta no teme 3




37 Norapudmbl

38 Norapudmbl

39 CsolicTBa norapnomos

40 CsolictBa norapnomos

41 JecaTnyHble U HaTypasbHble forapudmbl.
dopmyna nepexopaa

42 JecAaTnyHble 1 HaTypasibHble Norapudmbl.
®Popmyna nepexoaa

43 Norapuémmyeckas GyHKUUA, e€ cBolCTBa U
rpadpuk

44 Norapudmmnyeckme ypaBHeHUA

45 Norapudmmyeckune ypaBHeHuUA

46 JNorapnédmmyeckme HepaBeHCTBa

47 Norapudmmyeckne HepaBeHCTBa

48 0606weHne, cMcTemaTn3auma 3HaHNUM

49 KoHTposibHas paboTta no teme 4

50 PagnaHHaa mepa yrna

51 MoBOPOT TOYKM BOKPYr Hayana KoopanHat




52

nOBOpOT TOYKM BOKPYI Ha4yasa KOOpAUHAT

Onpe,u,eneHme CNHYCa, KOCMHYCa U TaHIeHCa

53
yrna

54 OnpepeneHune cMHyca, KOCUMHYCa U TaHreHca
yrna

55 3HaKM CUHYCa, KOCMHYCA U TaHTeHca

56 3aBUCMMOCTb MeXAY CUHYCOM, KOCUHYCOM U
TQHreHCOM OAHOTrO0 U TOTO e yra

57 3aBUCMMOCTb MeXAY CMHYCOM, KOCUHYCOM U
TaHreHCoOM OZHOro U TOrO Xe yrna

58 TpuroHomeTpuyeckune ToXAecTea

59 CMHYC, KOCMHYC U TaHTeHC YrnoB a U -0

60 dopmynbl cnoxeHua

61 dopmybl CnoxeHun

62 CUHYC, KOCMHYC M TaHIeHC A4BOMHOrOo yrna

63 CH1HYC, KOCUHYC M TaHFeHC NONOBMHHOIO yraa

64 dopmynbl npuseseHUs

65 dopmynbl npuseseHUs




66 Cymma v pasHoCTb cnHycoB. Cymma 1 pasHoCTb 1
KOCMHYCOB

67 0606ueHne, cncTtemaTUsauma 3HaHNUI 1

68 NToroean KoHTpoO/ibHaA paboTa 1

OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 68




11 KNACC

Konunyectso yacos DIeKTPOHHble

Ne n/n | Tema ypoKa fata umdposble
Beero KoHTponbHble MpakTnueckme n3yyeHus obpa3soBaTesibHble

paboThbl paboTbl pecypcbl

1 YpaBHeHue cos X = a 1

2 YpaBHeHue cos X = a 1

3 YpaBHeHue cos X = a 1

4 YpaBHeHue sin x = a 1

5 YpaBHeHue sin x = a 1

6 YpaBHeHue sin x = a 1

7 YpaBHeHne tg x = a 1

8 YpaBHeHMe tg x =a 1

9 BBOAHbIN MOHUTOPUHT 1

10 PelleHne TpUroHOMETPUYECKUX YPABHEHW 1

11 PelleHne TpUroHOMETPUYECKUX YPABHEHW 1

12 PelweHne TpUroHoMeTpUYECKMX YPABHEHW 1




13 PelleHne TpUroHOMETPUYECKUX YPAaBHEHW

14 Ypok 0606LeHmaA 1 cuctemaTnsaLmm 3HaHUM

15 KoHTposibHas pabota Ne 1

16 O6nacTb onpeaeneHns U MHOMKeCTBO 3HaYeHMUM
TPUrOHOMETPUYECKNX PYHKLMIM

17 O6nacTb onpeaeneHnsa N MHOMXKECTBO 3HAaYEHWUI
TPUrOHOMETPUYECKUX PYHKLMI

18 YETHOCTb, HEYETHOCTb, NEPUOLUNYHOCTD
TPUrOHOMETPUYECKUX QYHKLMI

19 YETHOCTb, HEYETHOCTb, NEPNOLNYHOCTD
TPUrOHOMETPUYECKNX PYHKLMIM

20 CBoiicTBO QYHKUMM Y = COS X M eé rpadumk

21 CBOMCTBO QYHKLUMU Y = COS X U eé rpadumk

22 CBOMCTBO QYHKLUMMK Y = COS X U eé rpadumk

23 CBOMCTBO QYHKLUMM Y = sin X U eé rpaduk

24 CBOMCTBO QYHKLUMM Y = sin X U eé rpaduk

25 CeoictBa 1 rpadmKkm GYHKLUMIA Yy =tg X 1 y = ctg X

26 CeoictBa 1 rpadmKkm GYHKLUMIA Yy =tg X 1 y = ctg X




27 Ob6paTHble TpMroHomeTpuyeckne GyHKLMU

28 Ypok 0606LeHmaA 1 cuctemaTnsaLmm 3HaHUM

29 KoHTposibHas pabota Ne 2

30 MponssogHasn

31 MpounssogHasn

32 Mpoun3BogHan cTeneHHor GyHKUUK

33 MponsBogHas cTteneHHoM GyHKUUK

34 Mpasuna guddepeHUnpoBaHUA

35 Mpasuna guddepeHLNpoBaHUA

36 Mpasuna andpdepeHUnpoBaHus

37 Mpoun3BoaHbIE HEKOTOPbIX 3/IEMEHTAPHbIX
bYHKLMI

38 Mpon3BoaHbIE HEKOTOPbIX 31EMEHTAPHbIX
YHKUMI

39 Mpoun3BoaHbIE HEKOTOPbIX 31IEMEHTAPHbIX
dYHKUMI

40 [eoMeTpMUYECcKMin CMbIC NPOMU3BOAHOM

41 FeoMeTpMUYeCcKMin CMbICN NPOMU3BOAHOM




42 [eomeTpUYECKUIt CMbIC NPOM3BOAHOM
43 Ypok 0606LeHmaA 1 cuctemaTnsaLmm 3HaHUM
44 YpoK 0606LeHns n cuctemaTusaumm 3HaHUM
45 KoHTposibHas pabota Ne 3
46 Bo3spacTaHue u ybbiBaHMe GyHKUUM
47 Bo3pactaHue 1 ybbiBaHUE PyHKUMM
48 IKcTpeMyMbl YHKLUK
49 IKcTpeMYMbl GYHKLUK
MpumeHeHMe NPOU3BOAHOM K MOCTPOEHUIO
>0 rpadmKkoB GyHKLUMIM
51 MprmeHeHMe NPOU3BOAHOM K NOCTPOEHUIO
rpaduKoB GYHKLNM
52 Hanbonbluee N HaMMeHbLLee 3HaYeHUA GYHKLMMU
53 Hanbonbluee N HauMeHbLIee 3HaYeHUA GYHKLMMU
54 Hanbonbluee N HaMMeHbLIee 3HaYeHUA GYHKLMMU
55 BbinyKnocTb rpaduKa GyHKLMN, TOUKM Nepernba
56 Ypok 0606LeHMA 1 cuctemaTnsaLmm 3HaHUM




57 KoHTposibHana paboTa Ne 4

58 MNepBoobpasHas

59 MNepBoobpasHas

60 MpaBuna HaxoXaAeHus nepBoobpasHbIxX

61 MpaBuna HaxoXaeHusa nepBoobpasHbIxX

62 MpaBuaa HaxoXaAeHusa nepBoobpasHbIxX

63 Mnowanb KPUBOJIMHENHOM TPaNeUnn U MHTerpan

64 Mnowanb KPUBOJMHENHOM TPaNeunmn n MHTerpan

65 MpumeHeHe NPOU3BOAHOMN MHTErpana K
peLeHnIo NPaKTUYeCKMX 3a4a4

66 Ypok 0606LeHnA 1 cuctemaTnsaLmm 3HaHUM

67 Ypok 0606LweHnaA 1 cuctemaTnsaLmm 3HaHUM

68 KoHTposibHas pabota Ne 5

69 Mpasuno npounsseneHun

70 MepecTaHOBKM

71 MNepecTtaHOBKMK

72 PasmeleHunsa




73 CouyeTaHuA U UX CBOWCTBA

74 CouyeTaHuMA U UX CBOWMCTBA

75 BvHOM HbloTOHa

76 BvHOM HbloTOHa

77 YpoK 0606LeHns 1 cuctemaTusaumm 3HaHUM

78 KoHTposibHas pabota Ne 6

79 CobbiTna
KombuHauua cobbituin. MpoTMBONO/IOKHOE

80 cobbiTne

81 BeposTHOCTb CObbITHA

82 BeposTHOCTb CObbITHA

83 CnoxeHune BepoAaTHOCTeN

84 CnoxeHune BepoATHOCTEN

85 HeszaBncrmble cobbITUA. YMHOXKEHUE
BEPOATHOCTEMN

86 Cratnctnyeckasa BepoATHOCTb

87 Cratuctnyeckasa BepoATHOCTb




88 Ypok 0606LeHnA 1 cuctemaTnsaLmm 3HaHUM
89 KoHTposibHan paboTa Ne 7
90 CnyvyanHble BEINYUHDI
91 CnyvyanHble BENYUHDI
92 LleHTpanbHble TeHAEHUMN
93 LleHTpanbHble TeHAEHUMN
94 Mepbl pasbpoca
95 Mepbl pasbpoca
96 YpoK 0606LeHns n cuctemaTusaumm 3HaHUM
97 KoHTposibHas pabota Ne 8
9 UToroBoe NoBTOpeHMe Kypca anrebpbl U Havan
8 MaTemMaTMYeCcKoro aHannsa
99 UTorosoe NoBTOpeHMeE Kypca anrebpbl 1 Havan
MaTeMaTMYeCKoro aHanusa
00 NToroBoe NoBTOpPeHME Kypca anrebpbl M Hayan
! MaTemMaTMYeCcKoro aHaausa
101 MToroBoe NoBTOpeHMe Kypca anrebpbl U Havan

MaTeMaTUYECKOro aHain3a




102

WUTorosoe noBTOpeHWe Kypca anrebpbl M Havan
MaTemaTM4ecKoro aHaaun3a

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

102




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MPOLECCA

OBA3ATE/IbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUNYECKUE MATEPUABLI ONA YHUTENA

LUNPPOBbLIE OBPA30OBATE/IbHbBIE PECYPCbI U PECYPCblI CETU MHTEPHET



