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MOACHUTE/IbHAA 3AMNUCKA

Pabouas nporpamma yuyebHoro Kypca «Anrebpa v Hauyana MatemaTUYECKOro aHan3a» 6a30BOro ypoBHS

Aana obyyatowmxca 10 —11 knaccos paspaboTaHa Ha ocHoBe PesepasibHOro rocyAapCcTBEHHOMO

obpa3oBaTesIbHOro cTaHaapTa cpeaHero obuiero obpa3oBaHus, C yY4ETOM COBPEMEHHbIX MUPOBbIX

TpeboBaHUI, NpPeabABASEMbIX K MaTeMaTUYeCKoOMy 06pa3oBaHMIO, U TPAZMULMI POCCUMIACKOTO

o6pa303ava. Peanunsaumna nporpammoil obecneunBaeT oB/1ageHune KNr4yeBbiIMU KOMMNETEHUNAMMU,

COCTaB/AOLWMMM OCHOBY A/19 CAMOPa3BUTMA M HeMpepbiBHOro 06pa3oBaHms, LLEe/I0CTHOCTb

06u.|,er<yanypHoro, JIMYHOCTHOTO U NO3HABATE/IbHOIO Pa3BUTUA TNYHOCTU 06yqarou.|,v|xcn.

LLESTN N3YHEHNA YHEBHOIO KYPCA

Kypc «Anre6pa M Ha4Ya/zla MaTeEMATUYECKOTO aHa/in3a» ABNAETCA O AHUM U3 Hanbonee 3HaUYMMbIX B

nporpamme CTapLUei LKO/bl, MOCKOJ/IbKY, C OAHOM CTOPOHbI, OH 0becneymBaeT MHCTPYMEHTa/IbHYIO 6a3y

AN19 U3yYEeHUs BCEX eCTeCTBEHHO-Hay4YHbIX KYPCOB, a C APYroi CTOPOHbI, QOPMUPYET N0rMYECcKoe U

abCTpaKTHOE MbILL/IEHWNE YHALLMXCA HA YPOBHE, HEOBXOAMMOM AN OCBOEHUA KYPCOB MHPOPMATHKMK,



06LLLeCTBO3HAHWA, UCTOPUM, CNOBECHOCTU. B pamKax AaHHOro Kypca yyalmecs oBlagesatoT
YHMBEPCA/IbHbIM A3bIKOM COBPEMEHHOM HayKu, KOTopaa GOpMyANpyeT CBOU AOCTUNKEHUA B
maTemaTtuyeckoi popme.

Kypc anrebpbl 1 Hayan maTeMaTUUYeCcKoro aHa/iM3a 3aKnaablBaeT OCHOBY A/1A YCNELWHOro OBAaAeHUA
3aKOHamum GU3UKNU, XUMUKU, BUOOTUM, MOHUMAHMUA OCHOBHbIX TEHAEHLUMN S3KOHOMUKM M 0bLLecTBEHHOM
YKM3HU, NO3BONISET OPUEHTUPOBATLCA B COBPEMEHHbBIX LUDPOBBLIX M KOMMBIOTEPHbIX TEXHOIOTUSIX,
YBEPEHHO MCMNONb30BaTh NUX B MOBCEAHEBHOM XU3HU. B ToXKe Bpems oBlageHMe abCTpaKTHbIMM U
NIOTMYECKU CTPOIMMMN MaTEMATUYECKMMM KOHCTPYKLMAMM Pa3BMBAET YMEHUE HAX0AUTb
3aKOHOMEPHOCTU, 060CHOBBIBATb MUCTUHHOCTb YTBEPKAEHMA, UCMONb30BaTb 0606LLEHME U
KOHKpEeTU3aLmio, abcTparnpoBaHue 1 aHanoruo, GopMmupyeT KpeaTUBHOE U KpUTUYECKOE MblllneHue. B
xo4e usyyeHma anrebpbl U HaYan MaTeMaTUYECKOro aHan3a B CTapLleit WKoJle yyalumecsa noayyator
HOBbI ONbIT PELLEHMA NPUKNAAHbIX 33434, CAMOCTOATE/IbHOrO NOCTPOEHMA MaTEMATUUYECKMX MOAENeM
peanbHbIX CUTYaLUIi U MHTEPNPETaLUU NONYYEHHbIX pelleHMA, 3HAKOMATCS C MpUMepamm
MaTeMaTMUYECKNX 3aKOHOMEPHOCTEN B MPUPOAE, HAYKe N B UCKYCCTBE, C BblAAOLLMMUCA
MaTeMaTMUYECKUMU OTKPLITUSMU M UX aBTOPAMM.

Kypc o6n1agaeT 3HauYUTENbHBIM BOCMINUTATEIbHLIM NOTEHLNANOM, KOTOPbIA peannsyerca Kak yepes
y4ebHbIi MaTepmran, cnocobCTBYOWMNI GOPMUPOBAHMUIO HAYYHOTO MUPOBO33PEHMSA, TaK N Yepes
cneunduKy yuebHol AeATeNbHOCTH, TpebytolLleit CaMoCTOATENbHOCTU, aKKYPaTHOCTH,
NPOAO/IKUTENbHON KOHLEHTPALMN BHUMAHUA U OTBETCTBEHHOCTM 3a NOJYYEHHbII pe3ybTar.

B ocHoBe meToaMKM 06yyeHun anrebpe 1 Ha4anam MaTeEMaTUUYECKOrO aHaN3a NIEXKUT AeATEIbHOCTHbIN
NPUHLMUN 06yYeHus.

CTpyKTypa Kypca «Anrebpa v Hayana MmaTeMaTUM4yeckoro aHaan3a» BKAYaeT caeayolme
coaepateNbHO-MeToAnYecKme MHUK: «Hncna u BbluUCAeHUA», «PYHKUUU U rpaduKn», «YpaBHEHUA U
HepaBeHCTBaY, «Hayana matemaTMyeckoro aHanm3ay, « MHOMecTBa U 10rnMKa». Bce oCHOBHble
cogepraTeNibHO-MeToANYECKME IMHUM U3YHaIOTCA Ha NPOTAMKEHUM ABYX NIeT 06yYeHUus B cTapLuein
LLIKOIe, eCTECTBEHHO A0MONHAA APYr APYra U NOCTENeHHO HACbILWAACh HOBbIMM TEMaMM U pasaenamu.
[aHHbIN Kypc ABNAETCA UHTErpPaTUBHbIM, NOCKO/IbKY 06beauHAET B cebe coaepskaHne HECKOJIbKUX
MaTeMaTUyeCcKUX ANCUNNAMH: anrebpa, TPUroHOMETPUA, MaTeMaTUYECKUIt aHanu3, Teopua MHOXKECTB U
Ap. Mo mepe Toro Kak yyalmecs oBnaaesaloT BCE 6osiee WMPOKUM MaTEMATUYECKUM annapaTom, Yy HUX
nocnenosaTeNbHO GOPMUPYETCA U COBEPLLEHCTBYETCA YMEHUE CTPOUTb MaTeMaTUUYECKYI0 MOAeNb
peanbHOW CUTyaunn, MPUMEHATb 3HaHMA, NOlyYeHHble B Kypce «Anrebpa 1 Hadana mateMaTUYecKoro
aHan3a», 4N1a peleHma caMoCcToATeIbHO CHGOPMYIMPOBAHHON MaTEMATUYECKOM 3a[a4un, a 3aTem
WMHTEPNPeTMPOBaTb NONYUYEHHbIN pe3ynbTar.

CopeprraTenbHO-MeTogMYecKas IMHUA «4ncna n BbluMcaeHMA» 3aBepLuaeT popmMnpPoBaHNE HABbIKOB
NCNONb30BaHUA AENCTBUTE/bHbIX YACEN, KOTOpOoe BbiN0 HauaTo B OCHOBHOIM LWKo/e. B cTapluelt wKone
ocoboe BHMMaHWe yaenseTca popMUPOBAHUIO MPOYHbIX BbIYUCINTENbHbIX HAaBbIKOB, BK/THOYAIOLWMX B
ceba ncnonbzoBaHUe pasnnYHbIX GOPM 3anmcK AeNCTBUTENIbHOIO YNCA, YMEHME PaLlMOHANbHO
BbIMOJIHATL AEUCTBUA C HUMM, AeNaTb NPUKUAKY, OLEeHMBATb pe3yabTaT. Obyyatowmecs nosayyaoT
HaBbIKW NPUBANKEHHbIX BbIYNCIEHUIA, BbINONHEHWUA AEMACTBUIA C YNCAAMM, 3aNNCAaHHBIMU B CTAHAAPTHOM
dopme, MCNONb30BaHMA MaTeMATUYECKUX KOHCTAHT, OLeHUBaHMA YUNCNIOBbIX BblpaXKeHU.



JNInHnA «YpaBHEHMA M HEPABEHCTBA» PEAIM3YETCA Ha MPOTAXKEHUM BCEro oby4eHns B CTapLlel WKone,
MOCKOJ/IbKY B KaXK0OM pasgesie NporpaMmmbl NpeaycCMOTPEHO peLleHne COOTBETCTBYOLLMX 3a4au4.
Obyyatomecs oBNaLEeBAIOT PA3INMYHBbIMU METOAAMM PELIEHUSA LENbIX, PAaLMOHAbHbIX,
MPPALMOHA/IbHBIX, MOKA3aTebHbIX, 10rapUPMmUYECKUX U TPUTOHOMETPUYECKUX YPABHEHUIA, HEPABEHCTB
U nx cuctem. MonyyeHHble YMEHMUA UCNOb3YIOTCA NPU UCCef0BaHUN GYHKLUMIA C MOMOLLbIO
NPOW3BOAHON, peLEHUM NPUKNALHbIX 33434 U 3334 Ha HaXOXKAeHME HaMbONbLINX MU HAUMEHbLUNX
3HaYeHu GyHKUMK. JaHHaA cosepKaTeNbHan IMHUA BKAOYAET B cebs TakkKe GOpMUPOBaHME YMEHW
BbINO/IHATbL PacyéTbl No popmMyiam, NpeobpasoBaHMA LE/bIX, PALMOHAbHbBIX, MPPALMOHANBHBIX U
TPUTOHOMETPUYECKUX BbIPAXKEHWM, A TAK¥Ke BbIPAYKEHUN, COAEPIKALLMUX CTEMNEHU U NorapudMbl.
Bnaropaps usyyeHuto anrebpanyeckoro matepuana NPOUCXOAUT AajbHelLLee pa3BuTme
aNITOPUTMMUYECKOTO M abCTPAKTHOTO MbILLNEHMA YUaLLMXCA, POPMUPYIOTCA HABbIKMU AeAYKTUBHbIX
paccykaeHunin, paboTbl C CMMBOIbHBIMKW pOopMaMmM, NPeacTaBAeHNA 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN
B BM/E PaBEHCTB M HepaBeHCTB. Anrebpa npeanaraet apPeKTUBHbIE MHCTPYMEHTbI AN1A peLleHus
NPaKTUYECKUX U eCTECTBEHHO-HAYYHbIX 33434, HAarNA4AHO AEMOHCTPUMPYET CBOM BO3MOXKHOCTM KaK A3bIKA
HayKMW.

CopeprkaTenibHO-MeToaMYeCcKas MMHUA «PYHKUUM U rpadUKn» TECHO NepenieTaeTcs C APYruMu
JNIMHUAMM Kypca, MOCKO/IbKY B KAKOM-TO CMbIC/ie 3343ET NOCNeA0BaATENbHOCTb M3yYEeHUs maTepuana.
MN3yyeHWe cTeneHHOM, NOKa3aTeIbHOW, I0rapuPMUYECKON U TPUTOHOMETPUYECKUX GYHKLUIM, NX CBOMUCTB
1 rpadMKoB, UCNoib30oBaHUE GYHKLMIA 41A peLeHma 3a4a4 U3 Apyrux y4ebHbIX NpeameToB U peanbHOM
YKU3HWU TECHO CBA3AHO KaK C MaTeMaTUYECKMM aHaA/IM30M, TaK U C peLleHNeM YPaBHEHWUI U HEPABEHCTB.
Mpu aTom 60/1bLLIOE BHUMaAHME yaensetTca popMMPOBaAHMIO YMEHUSA BblparkaTb Gopmyiamm
33aBUCMMOCTU MEXAY Pa3IMYHBIMU BEANYMHAMM, UCCNEA0BATD MNOYYEeHHbIe GYHKUUKN, CTPOUTL MX
rpadukn. Matepuan sTol cogepaTeNbHOM MMHUN HALENEH HA Pa3BUTUE YMEHMUI U HABbIKOB,
NO3BONAOLLMX BblparkaTb 3aBUCMMOCTU MEXKAY BEINYMHAMM B Pa3IMYHON GOpMeE: aHAIUTUYECKON,
rpaduyeckon u cnoBecHon. Ero nsyyeHne cnocobCTBYET PasBUTUIO aAIFOPUTMUYECKOTO MblLLIEHUS,
CNOCOHBHOCTM K 0606LLEHNIO N KOHKPETM3ALMM, UCNOAb30BAHUIO aHANOTUIA.

CopeprkatenibHasa AMHUA «Havana matemaTMyeckoro aHam3a» no3sosAeT CyLLEeCTBEeHHO PaclnpuTb
KPYT KaK MaTemMaTUYeCKuX, Tak U NPUKAALHbIX 3a4a4, AOCTYMHbIX 06yYatoLLMMCS, Y KOTOPbIX NosABAAeTCA
BO3MOXHOCTb MCCNEA0BaTb U CTPOUTL rpadukn GyHKUMIN, onpeaenaTb UX HaubobluMe U HaUuMeHbLIne
3HAYeHUA, BbIMMCAATL NaoWaan ¢uryp n o6bEmbl TeN, HAXOANUTb CKOPOCTU M YCKOPEHMS NPOLLECCOB.
[daHHana coaepskaTenbHasA IMHUA OTKPbIBAET HOBble BO3MOXHOCTU MOCTPOEHMNA MaTEMATUUYECKUX
Moaenen peanbHbIX CUTYaLMIA, HAXOXAEHUA HAaUAYYLLIEro peleHna B NPUKNaaHbIX, B TOM Yncae
COLMANbHO-3KOHOMMYECKUX, 3aa4ax. 3HAKOMCTBO C OCHOBaMM MaTEMaTUYeCKOro aHaIM3a
cnocobCTByeT pa3BUTUIO abBCTPAKTHOTO, GOPMasIbHO-OMMUYECKOTO U KpeaTUBHOIO MblLLNEHUS,
boOpMMPOBAHUMIO YMEHUIT pacrno3HaBaTb NPOABAEHUA 3aKOHOB MaTeMaTUKM B HaYKe, TEXHUKE U
nckycctee. ObyyatoLmecs y3HatoT O BblAalOLWMXCA pe3yabTaTax, NoJyYeHHbIX B X04e Pa3BUTUA
MaTeMaTMKM KaK HayKK, 1 UX aBTopax.

CO,EI,ep)KaTe/'IbHO-METOAMHECKaFI NMHUA « MHOXecCTBa U N0rMKa» B OCHOBHOM NOCBALLLEHA 3/IeMeHTam
TEOPUN MHOXKeCTB. TeopeTUKO-MHOXKECTBEHHbIE NpeAcTaB/eHMA NPOHM3bIBAIOT BECb KYPC LLUKOJIbHOM
MaTeMaTUKMN U npeanaratoT Hambonee YHMBepcaﬂbeIVI A3bIK, O6'be,£I,VIHFII'OLLI,MI7I BCe pasaen.l
MaTeEMATUKU U eé I'IpM}'IO)KeHMﬁ, OHM CBA3bIBAKOT Pa3Hble MaTeEMaTUYECKNE ANCUNNTINHDBI B eANHOEe
uenoe. [loaTomy BaXKHO AaTb BO3MOKHOCTb LUKOJ/IbHUKY NOHMMATb TEOpETMKO-MHO)KECTBeHHbIVI A3bIK
COBDEMeHHOﬁ MaTeMATUKN N UCNOJIb30BATb €ro A/1A Bblpa*KeHNA CBOUX MbICNEN.



B Kypce «Anrebpa 1 Hayana MaTeMaTUHECKOro aHaM3a» NPUCYTCTBYIOT TaK¥Ke OCHOBb!
MaTeMaTMYECKOro MOAEe/IMPOBaHUSA, KOTOPbIe NPM3BaHbl CGOPMUPOBATL HaBbIKM MOCTPOEHUS Modenei
peanbHbIX CUTyaLMiA, UcCneaoBaHMA STUX MOAeNeNn C MOMOLLbIO annapaTta anrebpbl U MaTeMaTUYecKoro
aHa/n3a M MHTepnpeTaLunmn NoaydeHHbIX pesynbTaToB. Takme 3a4aHnA BNeTeHbl B KaXKAbli U3 pa3aenos
nporpammsl, MOCKONbKY BECb MaTepuMasn Kypca LWWMPOKO UCNONb3yeTcA ANA peleHma NPUKNaaHbIX 3a4au.
Mpu pewieHMn peanbHbIX MPaKTUYECKUX 3a4a4 ydallmeca pa3BmneatoT HabnoaaTeIbHOCTb, YyMeHne
HaXxoAWUTb 3aKOHOMEPHOCTK, abCTpParnpoBaTbCa, UCNONb30BaATb aHanor1, 0606wWaThb 1
KOHKpeTu3nposaTb npobaemy. [eatenbHocTb No GOPMUPOBAHMIO HABbIKOB peLleHna NPUKNaaHbIX
3a/a4 opraHU3yeTca B NPOLECce M3yYeHUs BCex Tem Kypca «Anrebpa u Havana maTteMaTMyeckoro
aHanusa».

MECTO YYEBHOIO KYPCA B Y4EBHOM MJTIAHE

B yuebHOM nnaHe Ha M3yyeHMe Kypca anrebpbl M Ha4yan MaTeEMaTMYECKOro aHaM3a Ha 6a30BOM ypPOBHe
oTBOAMTCA 2 Yaca B Hegento B 10 Knacce n 3 yaca B Heaento B 11 Knacce, Bcero 3a Aga roaa obyyeHuna —
170 yacos.



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 CTENEeHM!.

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
Konnyectso yacos
DNeKTPOHHbIe (undpoBble)
Ne n/n | HaumeHoBaHWe pa3genos 1 TeM NPOrpaMmbl
Beero KOHTpONbHbIE MpaKTnueckue obpasoBaTefibHble pecypchbl
paboTbl paboTbl
. Bubnunoteka LLOK
MHOecTBa paLMOHaNbHbIX M AeNCTBUTE/bHbIX
1 14 1 https://m.edsoo.ru/1568aba
ymncen. PaumoHanbHble ypaBHEHUA N HEPaBEHCTBA 3
Bubnnoteka LOK
dPyHKUMU U rpadukun. CTeneHb C Luenbim
2 6 https://m.edsoo.ru/1568aba
nokasaTtenem 3
N o Bubnunoteka LLOK
ApnpMmeTnUeCcKMii KOPeHb N—O CTEMEHMN.
3 18 1 https://m.edsoo.ru/1568aba
NppaumoHanbHble ypaBHEHMA U HEpaBEHCTBA 3
Bubnanoteka LLOK
dopmynbl TpUroHomeTpun. TpUroHomeTpuyeckune
4 22 1 https://m.edsoo.ru/1568aba
ypaBHeHuA
3
Bubnnoteka LOK
5 MocnenoBaTenbHOCTU M MPOrpeccum 5 https://m.edsoo.ru/1568aba
3
6 NMoBsTopeHue, 0606LLEeHMe, cMCTEMaTM3aLMA 3HaHWI | 3 1 Bubnnoteka LLOK

https://m.edsoo.ru/1568aba
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11 KNACC

Konnuyectso yacos
DNeKTPOHHbIe (LndpoBble)
Ne n/n HanmeHoBaHMe pas3aenos v Tem NPOrpammbl
Beero KOHTpONbHbIE MpaKTnyeckue obpasoBaTefibHble pecypchbl
paboTbl paboTbl
CreneHb C paLMoHanbHbIM NOKasaTenem. bubnnoteka LLOK
1 MokasaTenbHasa GpyHKUMA. MoKasaTeNbHble 12 1 https://m.edsoo.ru/fl11c4af
YpaBHEHUA N HepaBeHCTBa d
N o o N o Bubnnoteka LOK
orapudmmnyeckas pyHKUMA. Slorapudmmyeckme
2 P YRR P 12 https://m.edsoo.ru/f11c4af
YpaBHEHUA N HepaBeHCTBa q
T ® ® Bubnunoteka LLOK
UroHomeTpuyeckne GyHKUUM U X rpaduKkun.,
3 P P YHRH P 9 1 https://m.edsoo.ru/fl11c4af
TpuroHomeTpuyeckne HepaBeHCTBa q
bubnanoteka LLOK
4 MpoussoaHasn. NprumeHeHne NPon3Bo4HON 24 1 https://m.edsoo.ru/f11c4af
d
Bubnnoteka LOK
5 WMHTerpan n ero npumeHeHms 9 https://m.edsoo.ru/f11c4af
d
Bubnnoteka LOK
6 CucTtembl ypaBHEHNI 12 1 https://m.edsoo.ru/f11c4af
d




7 HaTtypanbHble n uensle yncna 6 Bubnunoteka LLOK
https://m.edsoo.ru/fl11c4af
d
8 MosTopeHue, 0606LLEHNE, CUCTEMATM3ALMA 18 Bubnnoteka LOK
3HaHUN https://m.edsoo.ru/fl11c4af
d
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MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC
Konunuyectso yacos
[JaTa INeKTPOHHbIe undpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckue n3yyeHusn obpasoBaTesibHble pecypcbl
paboTbl paboTbl
MHoecTBO, onepaummn Hag, Bubnunoteka LOK
1 MHOMecTBamu. [lmarpammbl 1 https://m.edsoo.ru/746d5dc
dlinepa—BeHHa e
PaunoHanbHble yncna. ObbIKHOBEHHbIE U Bubnnoteka LOK
2 AeCATUYHbIe APOo6U, NPOLLEHTHI, 1 https://m.edsoo.ru/be88809
6ecKkoHeYHble nepuoanyeckme apoobu 3
ApudmeTnyeckune onepaumm c
Bubanoteka LLOK
3 PaLMOHANbHBIMM YUCAMMU, 1
. https://m.edsoo.ru/4d7f95fe
npeobpa3oBaHMA YNC/IOBbLIX BbiparKeHUN
MpumeHeHWe apobelt M NPoLEHTOB ANA
P AP POt a bubanoteka LLOK
eleHns NPUKNagHbIX 3a4a4 u3
4 P P A . A . . 1 https://m.edsoo.ru/44dd104
pasNIMYHbIX OTPAC/Eel 3HAHUIN N peanbHOM 6
KU3HU
MpumeHeHWe apobelt  NPoLEHTOB ANA
P AP POt a Bubnmoteka LOK
eleHmMaA NPMKNa4HbIX 33434 U3
5 P P A A 1 https://m.edsoo.ru/d99d8c7

pa3INYHbIX OTpac/elt 3HaHMUMN N peasibHOM
KU3HU

4




[elicTBuTeNbHblE Yncna. PaumoHanbHble U

Bubnnoteka LLOK

6
nppaLnoHanbHble YMcna https://m.edsoo.ru/2f36a36f
Bubanoteka LOK
ApudmeTnyeckune onepaumm c
7 . https://m.edsoo.ru/a97a12d
OEeNCTBUTENbHBIMU YNCIaMU 9
8 MpUBAUKEHHDBIE BbIYUC/IEHMA, NPABMAA
Bubnnoteka LOK
OKpYrneHus, NpUKUAKa U oLeHKa
Py prRnA . 4 https://m.edsoo.ru/cb723fbd
pesynbTaTa BbluMCAEHUN
9 ToxaecTsa U TOXAECTBEHHbIE Bubanoteka LLOK
npeobpasoBaHun https://m.edsoo.ru/3a23ac15
Bubnnoteka LLOK
10 YpaBHeHMe, KOpeHb ypaBHEHUA
https://m.edsoo.ru/11ac68be
Bubnunoteka LOK
11 HepaBeHCTBO, pelleHne HepaBeHCTBa
https://m.edsoo.ru/50bdf26d
12 M Bubnmoteka LOK
eToA, UHTEepPBanoB
A P https://m.edsoo.ru/775f5d99
13 PeweHune Lenbix U gpobHO-pPaLMOHAbHbIX Bubnnoteka LLOK
YPaBHEHWUIN U HepaBeHCTB https://m.edsoo.ru/6ec7a107
KoHTposibHan paboTa no Teme
. Bnubnunoteka LIOK
MHoXecTBa paLNOHaNbHbIX U
14 https://m.edsoo.ru/1914a38

AEeNCTBUTENbHBIX Yncen. PaunoHanbHble
ypaBHEHUs 1 HepaBeHCcTB"

9




®yHKUMA, cnocobbl 3a8aHNA GYHKUMMN.

Bubnnoteka LLOK

15
B3aumHo obpaTHble GyHKLUN https://m.edsoo.ru/226eeabf
16 Mpadumk dyHKUMK. O6NacTb onpeaeneHus Bubnunoteka LOK
N MHOXECTBO 3HauYeHni GyHKLMKU. Hyan https://m.edsoo.ru/763e75e
dYHKLMN. NPOMEKYTKN 3HAKONOCTOAHCTBA e
.. R Bubnnoteka LLOK
17 YETHble N HeYETHble PyHKUMM
https://m.edsoo.ru/ff4564ad
CTeneHb C UeNbiM NOKasaTenem. Bbubanoteka LOK
18 CraHpgapTHas ¢popma 3anucu https://m.edsoo.ru/66446d3
OEeNCTBUTENIbHOTO YMcna e
Ncnonb3oBaHuMe nogxoasiLeit hopmbl
19 3anncKu AencTBUTENbHbIX Yucen ans bubnnoteka LLOK
peLIeHna NpakTUYecknx 3agad u https://m.edsoo.ru/6eadc6fl
npeacTaBNeHUA AaHHbIX
CTeneHHan GpyHKUMA C HaTypasbHbIM U
PyHKL . ypv Bubnnoteka LOK
20 Lenbim noKasatenem. E€ ceonctea u
https://m.edsoo.ru/3f25a047
rpadumk
. . Bubnmoteka LLOK
ApndmeTnyYecKnii KopeHb HaTypabHOM
21 https://m.edsoo.ru/d82c36d
cTeneHu
4
2 ApndmeTnYecKMin KopeHb HaTypabHOM bubanoteka LLOK
cTeneHu https://m.edsoo.ru/fe7fcadb
23 CsolicTBa apnPMETUYECKOTO KOPHA Bubnnoteka LLOK

HaTypanbHOW CTEeNeHn

https://m.edsoo.ru/d0f0b260




CsoicTBa apndPpmMeTUYECKoro KopHs

Bubnnoteka LLOK

24 . https://m.edsoo.ru/c338986
HaTypanbHOW CTeneHn s
55 CeoicTBa apMdPMeTUHECKOTO KOPHSA Bubnmoteka LOK
HaTypanbHOW cTeneHu https://m.edsoo.ru/444c4b9c
. Bubnnoteka LLOK
[encTBua c apuPpmeTnieckMMmm KOpHAMM
26 . https://m.edsoo.ru/54b815c
n—oW cTeneHu
5
N Bubnmoteka LOK
[encTBus c apudmMeTUYEeCKMMU KOPHAMM
27 . https://m.edsoo.ru/83105a0
n—oW cTeneHu
e
’8 Jenctema c apuPpmeTUYecKkMMmM KOPHAMU bubnnoteka LLOK
N—oW CTeneHu https://m.edsoo.ru/2ablc7bc
29 Jenctena c apudmeTUYecKMMM KOPHAMMU Bubnmoteka LOK
N—oM cTenexu https://m.edsoo.ru/eacb053c
. Bubnumoteka LOK
[encTBua c apuPpmeTMieckMMm KOpHAMM
30 . https://m.edsoo.ru/8a5ada5
n—oW cTeneHu 1
b . Bubanoteka LLOK
elweHne NppPaLUoHanbHbIX YpaBHEHUI U
31 ppati vp https://m.edsoo.ru/69106ae
HepaBeHCTB
7
32 PelleHne MppaLMoHanbHbIX ypaBHEHUN U bubanoteka LLOK

HEpPaBEHCTB

https://m.edsoo.ru/9362fea9




PewweHre MppaumMoHaibHbIX ypaBHEHUI U

Bubnnoteka LLOK

33 https://m.edsoo.ru/78d9b39
HepaBeHCTB 1
34 PelueHne MppauMoHanbHbIX YpaBHEHUN U Bubanoteka LLOK
HepaBeHCTB https://m.edsoo.ru/de7ca33e
. Bubnnoteka LLOK
PelweHne MppaumoHanbHbIX YpaBHEHUN U
35 https://m.edsoo.ru/87e5e52
HepaBeHCTB q
. o Bubnmoteka LOK
36 CsolicTBa 1 rpaduK KOPHSA N-0l CTEMNEHMN
https://m.edsoo.ru/eb0cc5e3
. . Bubnumoteka LLOK
37 CBoicTBa U rpad MK KOPHA N-0l CTeNeHn
https://m.edsoo.ru/5f29b9b5
KoHTposibHana paboTa no Teme
38 "ApndmeTnYecKnin KopeHb N—OM CTENEHM. Bubnmoteka LOK
NppaLumoHanbHble ypaBHEHUA U https://m.edsoo.ru/f13af630
HepaBeHcTBa"
39 CUHYC, KOCUHYC M TAHFEHC YMUCA0BOTrO bubnnoteka LLOK
aprymeHTa https://m.edsoo.ru/5f605ed0
40 CUHYC, KOCUHYC M TAHTEHC YMCA0BOTrO Bubanoteka LLOK
aprymeHTa https://m.edsoo.ru/ec9f4d78
41 APKCUHYC, apPKKOCUHYC N apKTaHreHc Bubnumoteka LOK

YNCNOBOIoO aprymeHTa

https://m.edsoo.ru/b8f5d49a




APKCHHYC, apKKOCUHYC 1 apKTaHreHC

Bubnnoteka LLOK

42
YMCNOBOro aprymeHTa https://m.edsoo.ru/f1ff9220
TpuroHomeTpryecKkaa OKPYKHOCTb,
43 P P Py Bubnunoteka LIOK
onpeaeneHne TPUroOHOMETPUYECKMX
pea . P P https://m.edsoo.ru/6df195a0
bYHKLMIM YNCIOBOTO aprymeHTa
TpuroHomeTpmyeckana OKPY*KHOCTb, Bubnumoteka LLOK
44 onpegeneHne TPUroHOMETPUYECKUX https://m.edsoo.ru/6b61c57
bYHKLMIA YNCNIOBOTO aprymeHTa 8
o Bubanoteka LLOK
CHOBHbI€ TPUrOHOMETPUYECKUNE
45 P P https://m.edsoo.ru/6ed2b3b
dopmynbl
a
46 OCHOBHbIe TPUTOHOMETPUYECKME bubnnoteka LLOK
dopmybl https://m.edsoo.ru/fcdd2a2e
47 OcHOBHble TPUroHOMETpPUYECKUEe Bubnnoteka LLOK
dopmynbl https://m.edsoo.ru/b8a0ff2f
Bubnnoteka LOK
OCHOBHble TPUrOHOMETPUYECKME
48 https://m.edsoo.ru/12d1413
dopmynbl
C
49 MNpeobpasoBaHne TPUFOHOMETPUYECKUX Bubanoteka LLOK
BbIpaKeHui https://m.edsoo.ru/e248c5fc
Bubnnoteka LOK
Mpeobpa3oBaHUe TPUTOHOMETPUYECKMX
50 https://m.edsoo.ru/09ba5b3

BblpaXKeHuM

d




MpeobpasoBaHMe TPUTOHOMETPUYECKUX

Bubnnoteka LLOK

51 .
BblpayKeHui https://m.edsoo.ru/1f4655da
52 MNpeobpasoBaHMe TPUTOHOMETPUYECKUX Bubnunoteka LOK
BblpaXKeHunM https://m.edsoo.ru/76ce9958
53 MpeobpasoBaHne TPUFOHOMETPUYECKUX Bubanoteka LLOK
BblpaXKeHMM https://m.edsoo.ru/8fa598b5
54 PewweHne TpUroHoOMeTpUYECKUX Bubnmoteka LLOK
ypaBHeHWM https://m.edsoo.ru/6baefe19
5c PeweHne TpMroHomeTpuUyeCKMxX Bubnunoteka LOK
YyPpaBHEHUI https://m.edsoo.ru/a1f8d141
56 PeweHne TpuroHomeTpuyeCcKMx Bubanoteka LLOK
ypaBHEHUM https://m.edsoo.ru/65a0f2d0
Bubnnoteka LLOK
PeleHne TpUroHomMeTpUYECKUX
57 . https://m.edsoo.ru/0d8a770
YypaBHEHU
d
58 PewweHne TpUroHOMeTpUYECKUX Bubnmoteka LOK
ypaBHEHUM https://m.edsoo.ru/cec28774
59 PewweHne TpUroHOMeTpUYECKUX Bubnumoteka LLOK
ypaBHEeHWM https://m.edsoo.ru/e6eec650
0O606ueHne no Temam "OCHOBHble
bubnnoteka LLOK
60 TPUroHOMeTpuyeckne Gopmynbl.

TpUroHomeTpuyeckne ypasHeHums"

https://m.edsoo.ru/ae44aclc




KoHTpo/sibHanA paboTta no Teme "®opmynbl
TpUroHomeTpun. TPUroHOMeTpUlYecKkme

Bubnnoteka LLOK

61 . . https://m.edsoo.ru/b46a822
ypasHeHun"/Bcepoccuiickan nposepoyHas g
paboTa
62 NTorosas KOHTpobHasA paboTta / Bubnmoteka LOK
Bcepoccuiickas nposepoyHas pabota https://m.edsoo.ru/188bbf6c
0O606ueHne, cucTeMaTU3aLMA 3HaHUI 33 Bubnunoteka LOK
63 Kypc anrebpbl  Hayan matemaTUyecKkoro https://m.edsoo.ru/33e6629
aHanmsa 10 knacca e
ApudmeTnyeckasn U reomeTpuyeckan
64 nporpeccmn. Micnonb3oBaHue nporpeccmun bubnnoteka LLOK
[OJ1A pelleHna peasbHbIX 3a4ay https://m.edsoo.ru/d36669f8
NPWKNaLHOro XapakTepa
BeckoHeuyHo ybbiBatoLLan reomeTpuyeckas
Bbubnnoteka LOK
65 nporpeccua. Cymma 6eCcKoHeYyHo
. . https://m.edsoo.ru/1cbf72b1
ybbiBatoLLel reomeTpMyYecKon nporpeccum
66 ® Bubnmoteka LLOK
OPMYANA CNOXKHbIX NPOLEHTOB
Py pot https://m.edsoo.ru/538fc437
Bubnnoteka LOK
67 dopmyna CNo¥KHbIX NPOLEHTOB
https://m.edsoo.ru/c2627eca
0O6061eHne, cuctemaTusaLna 3HaHMN 3a
Bubanoteka LLOK
68 Kypc anrebpbl U Hayan maTemaTU4ecKoro

aHanm3a 10 knacca

https://m.edsoo.ru/49f1b827
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11 KNACC

Konnuyectso vacos

Ne JaTta DNEeKTPOHHble UnppoBble
Tema ypoKa
n/n Beero KoHTponbHble MpakTnueckne n3yyeHun obpasoBaTenbHbie pecypcsbl
paboTbl paboTbl
Bbubanoteka LOK
1 CTeneHb C paLMOHanbHbIM NOKasaTesem 1 https://m.edsoo.ru/a52939b
3
. Bubnumoteka LLOK
2 CsouncTtBa cTeneHu 1
https://m.edsoo.ru/ff601408
N . Bubnunoteka LOK
eobpazoBaHMe BbIPArKEHUI, CoaepKaLLNX
3 peobp P Aepratly 1 https://m.edsoo.ru/3d87e24
paLMOHabHble CTeNeHU g
. Bubnumoteka LOK
Mpeobpa3oBaHMe BbIPaXKEHUI, COAEPIKALLUX
4 1 https://m.edsoo.ru/343c6b6
paLMOHanbHble CTENEHU 4
Mbeob . Bubnmoteka LOK
eobpasoBaHMe BbIPAXKEHUI, COAEPIKALLNX
5 peodp P Aepxatl 1 https://m.edsoo.ru/4064d35
paLMOHanbHble CTeMEHU 4
bubanoteka LLOK
6 lMoKa3aTenbHble ypaBHEHNA U HEPABEHCTBA 1 https://m.edsoo.ru/be76320

C




Bubnnoteka LLOK

7 lNoKasaTenbHble YpaBHEHUA N HEPABEHCTBA https://m.edsoo.ru/3d40800
9
3 n Bubnmoteka LOK
OKasaTe/ibHble YPaBHEHWUS U HEPABEHCTBA
Yp P https://m.edsoo.ru/bd5ff0ec
Bubnnoteka LLOK
9 MoKasaTenbHble YpaBHEHMA N HEPABEHCTBA
https://m.edsoo.ru/cebf10c6
Bbubanoteka LOK
10 MoKasaTenbHble ypaBHEHUA M HEPaBEHCTBa https://m.edsoo.ru/536de72
7
. . Bubnnoteka LLOK
MokasaTenbHasa GyHKUUS, eé cBOMCTBA U
11 https://m.edsoo.ru/85bc813
rpadpuk
2
KoHTposibHaA paboTa no Teme "CreneHb C
12 pauMOHaNbHbIM NOKasaTenem. Bubnnoteka LOK
MNMoKasaTenbHan yHKUMA. [ToKa3aTenbHble https://m.edsoo.ru/58e8e2f2
ypaBHEHWSA M HepaBeHcTBa"
Bubanoteka LLOK
13 JNorapuédm uncna https://m.edsoo.ru/3e3230d
4
bubanoteka LLOK
14 [ecATuYHbIe U HaTypasibHble Iorapudmbl https://m.edsoo.ru/l1ea7216

2




MpeobpasoBaHWe BbIPaKeHWU, COAEPKALLNX

Bubnnoteka LLOK

15
norapudmbl https://m.edsoo.ru/da48154c
16 MpeobpasoBaHue BbipaxKeHUI, coaeprKallmnx Bubnunoteka LOK
norapudmoi https://m.edsoo.ru/4beff03b
17 MpeobpasoBaHne BblparKeHU, coaepralumx Bubanoteka LLOK
norapudmbl https://m.edsoo.ru/fe189f2d
18 MNpeobpa3oBaHue BbipaXKeHWUM, cogeprKalLmx Bubnmoteka LLOK
norapudmbl https://m.edsoo.ru/fadb8aa5
Bubanoteka LOK
Norapudmmnuyeckune ypaBHeHUA U
19 https://m.edsoo.ru/3034724
HepaBeHCTBA
e
20 JNlorapudmmyeckme ypaBHeHUs 1 Bubnumoteka LLOK
HepaBeHCTBa https://m.edsoo.ru/712ac2d9
21 Norapnommyeckme ypaBHeEHUA U Bubnumoteka LIOK
HepaBeHCTBa https://m.edsoo.ru/9e3f4bc9
22 Norapuommyeckme ypaBHeHUA 1 Bubnmoteka LOK
HepaBeHCTBa https://m.edsoo.ru/15bclcfb
. . Bubnnoteka LLOK
Norapudmuueckan ¢pyHKUMA, €€ cBOICTBA U
23 https://m.edsoo.ru/d68bbe9
rpaduk
d
” Norapudmmuyeckan GyHKLMA, eé CBONCTBA U Bubnuoreka LIOK

rpaduk

https://m.edsoo.ru/9d10205
1




TpyroHomeTpUuyeckme GyHKLNN, UX

Bubnnoteka LLOK

25 .
CBOMCTBa U rpaduKm https://m.edsoo.ru/beeff646
Bubanoteka LOK
TpuroHomeTpuyeckne GyHKLUU, UX
26 . https://m.edsoo.ru/d2e4601
cBOMCTBA M rpaduKm b
Bubnnoteka LLOK
TpuroHomeTpuyeckue GyHKLUU, UX
27 . https://m.edsoo.ru/ba9dag6
CBOMCTBA U rpaduKm q
»8 TpuroHomeTpuyeckne GyHKLMU, UX Bubnmoteka LOK
CBOICTBA U rpaduKm https://m.edsoo.ru/24ab3c53
Bubnnoteka LLOK
29 Mpnmepbl TPUrOHOMETPUUYECKUX HEPABEHCTB https://m.edsoo.ru/5272b9%a
1
Bubnnoteka LLOK
30 Mpnmepbl TPUrOHOMETPUYECKUX HEPABEHCTB https://m.edsoo.ru/0c83739
7
bubnnoteka LLOK
31 Mpumepbl TPUrOHOMETPUYECKMX HEPABEHCTB
https://m.edsoo.ru/e6e1901f
32 n Bubnmoteka LOK
MMepbl TPUFOHOMETPUYECKUX HEPABEHCTB
P peiTP P P https://m.edsoo.ru/0f903c75
KoHTponbHasa paboTa no Teme Bubnunoteka LIOK
33 "Norapudmuueckas GyHKLUA. https://m.edsoo.ru/1013072

JNlorapuommyeckme ypaBHeHUsA 1
HepaBeHCTBA. TPUTOHOMETPUYECKNE

7




OYHKLMN U nX
rpaduKkn. TpUroHomeTpUyYecKkne
HepaBeHcTBa"

Bubanoteka LLOK

34 HenpepbiBHblE GYHKLUMN
pep PyHKL https://m.edsoo.ru/403bfb0d
Bubnnoteka LLOK
MeToz UHTepBaNoB ANA pelleHus
35 https://m.edsoo.ru/6db0b42
HepaBeHCTB
3
v Bubanoteka LLOK
eTo/, MHTEPBA/I0B A8 peLlleHns
36 A P AIA P https://m.edsoo.ru/0adbcel
HepaBeHCTB
b
bubnnoteka LLOK
37 MpounssogHasn GyHKUUN https://m.edsoo.ru/0731ad3
d
Bubnnoteka LOK
38 MpoussoaHasa GyHKUUK https://m.edsoo.ru/723dd60
8
39 FeomeTpuyeckmin n GU3NYECKUIA CMbIC/ Bubanoteka LLOK
Npou3BOAHOM https://m.edsoo.ru/6c8d36ff
40 FeomeTpryeckmit n GU3NYECKUIA CMbICA Bubnnoteka LOK
Npou3BOAHOM https://m.edsoo.ru/a413eca9
. bubanoteka LLOK
41 MpounsBoaHble 3iemMeHTapHbIX GYHKUUI

https://m.edsoo.ru/c7550e5f




Bubnnoteka LLOK

42 Mpon3BoaHble 31eMeHTapHbIX GYHKUUI https://m.edsoo.ru/14ab3cd
b
43 MponssogHaa cymmbl, NPOn3BEAEHMUA, Bubanoteka LLOK
YyacTHoro GpyHKUni https://m.edsoo.ru/c12a0552
m MpownssogHaA cymmbl, NPpOn3BeLEHUA, Bubnumoteka LLOK
YyacTHoro GyHKUMi https://m.edsoo.ru/d598f201
N Bbubanoteka LOK
0M3BOAHaA CYMMbl, NpOM3BEAEHMNS,
45 P A y . P A https://m.edsoo.ru/1de34d4
YyacTHOro GyHKUMM g
MpumeHeHe NPOU3BOAHOM K
P P ,u,v Bubnumoteka LOK
46 ncciefoBaHMIO GyHKLUMIM HA MOHOTOHHOCTb
https://m.edsoo.ru/17af2df9
N SKCTPEMYMBbI
MpumeHeHe NPOU3BOAHOM K
P P ,u,v Bbubnnoteka LLOK
47 ncciefoBaHMIO PyHKUNIM HA MOHOTOHHOCTb
https://m.edsoo.ru/a8ca5ad4
N 3KCTPEMYMbI
MpumeHeHWe NPON3BOAHON K bubnnoteka LLOK
48 nccnenoBaHuo GyHKUUIMA Ha MOHOTOHHOCTb https://m.edsoo.ru/0b411ed
N 3KCTPEMYMbI d
MpuMmeHeHEe NPOU3BOAHOM K
P P 'D'v Bubnumoteka LOK
49 nccnenoBaHuto GyHKUUIM Ha MOHOTOHHOCTb
https://m.edsoo.ru/caf9bd2f
N 3KCTPEMYMbI
50

HaxoxgeHue HanbosblUEro U HAaMMeHbLLEero

bubanoteka LLOK




3HauyeHWA GYHKLUN Ha OTpesKe

https://m.edsoo.ru/fac78f05

HaxoxaeHune HanboblUEero N HaMMeHbLLIEero

Bubnnoteka LLOK

51
3HayeHMA GYHKLUM Ha OTpesKe https://m.edsoo.ru/fb6a8acf
52 HaxoxaeHne Hanbonblero n HaMMeHbLLEro Bbubanoteka LOK
3HaYyeHMA GYHKLMM HA OTpesKe https://m.edsoo.ru/cffcb7e5
bubanoteka LLOK
HaxoxkaeHne Hanbobluero n HaMMmeHbLIEro
53 https://m.edsoo.ru/d946991
3HayeHuA QYHKLMM Ha OTpesKe 6
Bubanoteka LOK
HaxoaeHune Hanbonbluero n HaMMeHbLIero
54 https://m.edsoo.ru/ad15000
3HaYeHUsA GYHKLUMM Ha OTpe3Ke
e
55 HaxoxaeHne Hanbonblero n HaMMeHbLLEero Bubnnoteka LLOK
3HayeHMA GYHKLUM Ha OTpesKe https://m.edsoo.ru/86adcbfd
MpnumeHeHWe NnponsBogHON ANA
HaxXOXAEeHUA Hanay4Llero peLeHna B Bubnnoteka LLOK
56 NPUKNAAHBIX 334a4ax, AN onpeaeneHma https://m.edsoo.ru/13205d8
CKOPOCTM Npouecca, 3agaHHoro ¢opmynoin 0
nnn rpadpMKom
KoHTpo/sibHaa paboTa no Teme
57 "n n Bubnmoteka LLOK
onsBogHas. NpnmeHeHune
P A o P https://m.edsoo.ru/f8ed5f99
Npou3BOAHOM
bubanoteka LLOK
58 MNepBoobpasHas. Tabanua nepsoobpasHbIxX

https://m.edsoo.ru/d777edf8




Bubnnoteka LLOK

59 MepBoobpasHasn. Tabaumua nepBoobpasHbIX https://m.edsoo.ru/30c3697
b
. . Bubnmoteka LOK
NHTerpan, reomeTpuyecknin u Gpusndeckni
60 https://m.edsoo.ru/391272c
CMbICN UHTerpana 9
61 NHTerpan, reomeTpuyecknin u pusmnyeckmm Bubnunoteka LOK
CMbIC/1 UHTErpana https://m.edsoo.ru/d359fb5f
. . Bubnmoteka LOK
NHTerpan, reomeTpuyecknin u Gpusndeckuni
62 https://m.edsoo.ru/07eb464
CMbICN UHTerpana b
bubnnoteka LLOK
BbluncneHune nHTerpana no popmyne
63 . https://m.edsoo.ru/b9b225c
HbtoToHa—/1elibHMLa 3
Bubnnoteka LOK
BbluncneHune nHTerpana no popmyne
64 . https://m.edsoo.ru/b800deb
HbioToHa—/1enbHULa 4
65 BbluncneHune nHterpana no popmyne Bubanoteka LLOK
HbloToHa—/1eibHuMLa https://m.edsoo.ru/f5eed075
Bubnnoteka LOK
BbluncneHune nHTerpana no popmyne
66 . https://m.edsoo.ru/41da431
HbtoToHa—/1elbHMLa
a
67 CHCTEeMbI IMHENHbIX YPaBHEHM Bubnuoreka LIOK

https://m.edsoo.ru/b648235




Bubnnoteka LLOK

68 CUCTEMbI IMHENHBIX YPaBHEHWI https://m.edsoo.ru/5ab8386
4
b Bubanoteka LLOK
eLleHue NpUKIadHbIX 33434 C MOMOLLbIO
69 P . A A . - https://m.edsoo.ru/a4dd65ee
CUCTEMbI IMHEMHBIX YPaBHEHUN s
Bbubanoteka LOK
PelueHne NpuKNaaHbIX 3a4a4 C MOMOLLLbIO
70 . . https://m.edsoo.ru/aa5962e
CUCTEMbI JIMHENHBIX YPaBHEHN 1
CUCTEeMbI M COBOKYMHOCTU LienbIX,
Bubnnoteka LOK
aLMOHa/IbHbIX, UPPALMOHAJbHbIX,
71 pak ppak https://m.edsoo.ru/4819047
MoKasaTe/IbHbIX, IorapnuPpmMmUyecKmx 5
YPaBHEHWUI U HepaBeHCTB
CUCTEeMbI U COBOKYMHOCTU LieNbIX,
Bubnnoteka LOK
aLMOHa/IbHbIX, UPPALMOHA/bHbIX,
72 pak ppak https://m.edsoo.ru/2dbd385
MoKasaTe/IbHbIX, I0rapnuPpmMmUYecKmx 9
YPaBHEHWUI U HepaBeHCTB
CUCTEMbI M COBOKYMHOCTU LieNbIX,
Bubanoteka LOK
aLMOHa/IbHbIX, UPPALMOHAJbHbIX,
73 patl ppat https://m.edsoo.ru/7ab8d17
NnokasaTeNbHbIX, 1orapnuPpmmyecKmx
e
YPaBHEHWUIN U HepaBeHCTB
CUCTEMbI U COBOKYMHOCTU LieNbIX, Bubamoteka LIOK
74

PaLUUOHa/IbHbBIX, UPPALUOHA/IbHbIX,
NMoKasaTe/bHbIX, I0rapupMnYecKmx

https://m.edsoo.ru/81cccfe9




YPaBHEHWI U HEPaBEHCTB

Ucnonb3oBaHMe rpadmKoB GyHKUNIN ans

Bubnnoteka LLOK

75
pelleHns ypaBHEHMUI N cUCTEM https://m.edsoo.ru/039949bf
76 Ucnonb3oBaHWe rpadmkoB GpyHKUMI ans Bubnumoteka LOK
peLleHns ypaBHEHUI U CUCTEM https://m.edsoo.ru/a7d95f79
MpYmeHeHWe ypaBHEHWU, CUCTEM U
Bubnnoteka LLOK
HEepPaBEHCTB K pelleHno MaTeMaTUYECKMX
77 P P . https://m.edsoo.ru/ca878de
3aZa4 U 33434 U3 pasanYHbIX obnactei b
HAYKM 1 peasibHOM }KU3HU
Bubnnoteka LLOK
KoHTposibHas paboTa no teme "UHTErpan u
78 o https://m.edsoo.ru/471c735
ero npumeHeHuaA. CUCTeMbl YpaBHEHWUI b
29 HaTypanbHble 1 uesnble Yncna B 3agavax us Bubnunoteka LOK
peasibHOM ¥U3HU https://m.edsoo.ru/3ceel327
’ Bubnnoteka LLOK
aTypasibHble M Uenble YNcaa B 3a4a4vax us
80 vP . 4 A https://m.edsoo.ru/a35a131
peanbHOWM XU3HU q
81 HaTypanbHble u uesnble Yyncna B 3agavax us bubnnoteka LLOK
peasibHOM ¥U3HU https://m.edsoo.ru/ef10c4f9
Bubnnoteka LLOK
82 MpU3HaKK ANMMOCTU LLenbiX Yncen https://m.edsoo.ru/51696a6

7




Bubnnoteka LLOK

83 MpW3HaKKN 4eNMMOCTHU LesblX Yncen
P A 4 https://m.edsoo.ru/fab81c0e
Bubanoteka LOK
84 MpPU3HAKK AENNMOCTU LLENbIX YNCeN
https://m.edsoo.ru/ef2c6e43
85 MNosTopeHune, 0606LEeHME, cCUCTEMATU3ALUSA Bubanoteka LLOK
3HaHWIA. YpaBHeHUs https://m.edsoo.ru/0312cf8c
86 MNMoBTOpeHNe, 0606LEHNE, CUCTEMATU3ALLUA Bubnnoteka LLOK
3HaHWIA. YpaBHeHUs https://m.edsoo.ru/247d2fe7
Bubanoteka LOK
MNoBTOpeHne, 0606LEeHNE, CUCTEMATU3ALUA
87 . https://m.edsoo.ru/e8b8772
3HaHWW. YpaBHeHMUA 9
88 MNMoBTOpeHNe, 0606LEeHNE, CUCTEMATU3ALLUA Bubnnoteka LLOK
3HaHWIA. YpaBHeHUs https://m.edsoo.ru/1bf2fb98
89 MoBTOpeHne, 0606LEeHNE, CUCTEMATU3ALLUA Bbubanoteka LOK
3HaHWA. YpaBHeEHMA https://m.edsoo.ru/9c44c6ca
Bubnnoteka LLOK
MNosTopeHune, 0606LIEHME, CUCTEMATU3ALUSA
90 . https://m.edsoo.ru/337aad5
3HaHWUI. YpaBHeHUA 9
Bubnunoteka LIOK
MNoBTOpeHne, 0606L1EeHNE, CUCTEMATU3ALUA
91 . https://m.edsoo.ru/a86014e
3HaHWMK. HepaBeHcTBa 1
92

MNosTopeHune, 0606LEeHMEe, cUCTEMATU3ALUSA

Bubnnoteka LLOK




3HaHWI. HepaseHcTBa

https://m.edsoo.ru/5c45a60a

MosTopeHue, ob60beHne, cMcTemMaTm3auma

Bubnnoteka LLOK

93 . https://m.edsoo.ru/19304ab
3HaHWI. HepaBeHcTBa
a
Bubanoteka LLOK
MNosTopeHune, 0606LIEeHME, CUCTEMATU3ALUSA
94 . https://m.edsoo.ru/c3d4b28
3HaHKI. HepaBeHcTBa 5
95 MoBTOpeHne, 0606LEeHNE, CUCTEMATU3ALUA Bbubanoteka LOK
3HaHKUIN. CUCTEMBI YpaBHEHUI https://m.edsoo.ru/a20b8a4c
Bubnnoteka LLOK
MNosTopeHune, 0606LIEHME, cCUCTEMATU3ALUSA
96 . . https://m.edsoo.ru/a012476
3HaHKUI. CUCTeMbl ypaBHEHW q
Bubnunoteka LOK
MNoBTOpeHne, 0606L1EeHNE, CUCTEMATU3ALUA
97 . https://m.edsoo.ru/d620c19
3HaHMN. OYHKUMMK 1
98 MNoBTOpEHNe, 0606LEHNE, CUCTEMATU3ALLUA Bubnnoteka LOK
3HaHUN. DYHKLMM https://m.edsoo.ru/7017196f
bubnnoteka LLOK
99 NTorosas KoHTposibHaA paborta https://m.edsoo.ru/513c988
9
Bubnnoteka LOK
100 NToroBan KOHTPOJIbHanA paboTa

https://m.edsoo.ru/2276973




0O606buleHne, cucTemMaTn3aLnsa 3HaHUM 3a
Bubnnoteka LLOK

101 Kypc anrebpbl U Hayan maTemMaTMYeCcKoro 1
vp P https://m.edsoo.ru/3330f7ef

aHanu3a 10-11 knaccos

0O606ueHne, cuctemaTusaLnsa 3HaHMN 3a
Bubnnoteka LLOK

102 Kypc anrebpbl U Hayan maTemaTUYecKoro 1
vp P https://m.edsoo.ru/cead345e

aHanmsa 10-11 Knaccos

OBLUEE KOJIMYECTBO YACOB MO NMPOrPAMME 102 6 0







NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMDbI
10 KNTACC
Kop, . .
MpoBepsiemble NpeaMeTHbIe pe3y/ibTaTbl OCBOEHMA OCHOBHOM 06pa3oBaTeIbHOM
npoBepsemoro
nporpammsbl cpegHero obuero obpasoBaHus
pe3ynbTaTta
1 Yucna v BbluMCNEHMUA
11 OnepupoBaTb NOHATUAMMU: PALMOHANbHOE N AEeNCTBUTENIbHOE YNCNO,
' 06ObIKHOBEHHAA U AeCATUYHAA AP0Ob, NPOLEHTbI
12 BbINonHATb apudpmeTmyeckme onepaumnm ¢ paunmoHanbHbIMU U AENCTBUTENBHbBIMM
' yncnamm
BbINoHATL NPUBAUIKEHHbIE BbIYUCAEHMA, UCMO/Ib3YA NPaBUia OKPYrAeHus,
13 o
[Eenatb NPUKMAKY U OLLEHKY pe3y/ibTaTa BblYNCAEHUN
OnepupoBaTb NOHATUAMMU: CTENEHD C Lie/IbIM MOKa3aTesieM, CTaHAapTHaA dopma
14 3anuncuK A4encTBUTEIbHOIO YnNCAa, KOPEHb HAaTYpPasibHOM CTENEeHU; NCNO/b30BaTb
’ noaxoaaluyto Gopmy 3anncu 4encTBUTENbHbIX YNCEN A5 PELLEeHNA NPAKTUYECKNX
33434 U NpeacTaBNeHMA AAHHbIX
OnepupoBaTb NOHATUAMMW: CUHYC, KOCUHYC M TaHFEHC NPOU3BO/IbHOIO YIa;
15 NCNo/1b30BaTh 3aNMCb MPOMU3BOALHOIO Yraa Yepes obpaTHble
TpUroHomeTpuyeckne GyHKLMU
2 YpaBHEHMA U HEPABEHCTBA
OnepupoBaTb NOHATUAMMU: TOXKAECTBO, YyPAaBHEHNE, HEPABEHCTBO, LieNoe,
2.1 pauMoHanbHOE, MpPpPALMOHaNbHOE YpaBHEHWE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHME
22 BbinonHATbL Npeobpa3oBaHMA TPUTOHOMETPUYECKUX BblPaXKeHU 1 pellaTb
' TPUTOHOMETPUYECKUNE YPABHEHMA
BbINo/HATL NpeobpasoBaHMA LEebIX, PaLMOHabHbIX U UPPaLMOHaibHbIX
2.3 BblpaXKeHMMN N pellaTb OCHOBHbIE TUMbI LLEbIX, PaLMOHaNbHbIX U
MpPpPaLMOHaNbHbIX YPaBHEHWUIA U HEPABEHCTB
2.4 MpUMeHATb YPaBHEHUA N HEPABEHCTBA A4/1A PELIeHMA MaTeMAaTUYECKMX 3a4a4 U

3a4a4 U3 pa3/INdHbIX obnacren HAYKnN " peaanoﬁ HKU3HU




MO,CI,EI'IMpOBaTb peanbHble CUTyaUunn Ha A3blKe aJ'II'E6pr, COCTaB/1IATb BblpaxKeHnA,

2.5 YypaBHeEHWA, HePaABEHCTBaA MO YC/IOBUIO 3aa4M, UCCAea0BaTb NOCTPOEHHbIE
MOZEeNN C UCNONb30BaHMEM annapaTta aarebpobl
3 PyHKUMM U rpadmKu
OnepupoBaTtb NOHATUAMMU: GYHKLMS, cNocobbl 3aaaHna GyHKUUM, 0baacTb
3.1 onpeaeneHna U MHOXECTBO 3HAYeHUI GYHKLMU, rpadUK GYHKL MM, B3aUMHO
obpaTHble GYHKLMK
3.2 OnepupoBaTb NOHATUAMM: YETHOCTb U HEYETHOCTb QYHKLMN, HYNU QYHKLUMUMN,
’ NPOMEKYTKM 3HAKOMOCTOAHCTBA
3.3 Ncnonb3osaTtb rpaduKkm GyHKUMIA ANA pelleHmsa ypaBHEHNN
3.4 CTpouTb M YnTaTb rPadUKM TMHENHON PYHKLUK, KBASPATUUYHON PYHKLUNK,
’ CTeNeHHOMN GYHKUMU C LeNbiM NoKasaTenem
Ncnonb3oBaTtb rpadunkm GyHKLMIA A8 UCCnefoBaHMA NPOLLECCOB U 3aBUCUMOCTEN
3.5 npw pewweHnn 3agad ns gpyrux y4ebHbix NpeaMeToB U PeasibHOM KU3HW,
BblparkaTb GOPMyIAMM 3aBUCMMOCTU MEKAY BENNYMHAMMU
4 Hauyana matematmnyeckoro aHanmsa
a1 OnepnpoBaTb NOHATUAMMU: NOCAEA0BATENILHOCTL, apUdMeTMYECKas U
’ reomeTpuyeckas nporpeccun
42 OnepupoBaTb NOHATUAMU: BeCcKOHEYHO ybbiBatOLaA reomeTpuyeckas
' nporpeccus, cymma 6ecKkoHeuyHo ybbiBaloLLEN FeOMETPUYECKOM Nporpeccum
4.3 3apaBaTb NOCNEA0BaTE/IbHOCTU PA3/IMYHBIMK CNOCObamM
44 Mcnonb3oBaTb CBOWCTBA NOC/eA0BaTeIbHOCTEN M NPOrpeccuin ana peweHns
| peanbHbIX 33434 NPUKNALHOIO XapakTepa
5 MHo»ecTBa 1 normka
5.1 OnepunpoBaTb NOHATUAMM: MHOXKECTBO, ONepauumn Hag MHOXeCTBaMmn
c 2 Ncnonb3oBaTb TEOPETUKO-MHOMKECTBEHHbIV annapaT A1A ONncaHMA peanbHbIX
’ NPOLECCOB U ABNEHWUI, NPU PeLIEHMUN 33434 U3 APYrUX y4ebHbIX NnpeaMeToB
5.3 OnepupoBaTb NOHATUAMM: onpeseseHne, Teopema, CheaCTBUe, L0Ka3aTe bCTBO

11 KNACC




Kog

MpoBepsemble NpegMeTHble pe3y/bTaTbl 0CBOEHMSA OCHOBHOM 06pa3oBaTe/ibHOM

npoBepsemoro
nporpammsbl cpeaHero obuiero obpasoBaHus
pesynbTaTta
1 Yucna u BbluMCNEHUA
OnepunpoBaTb NOHATUAMM: HATYpPaASbHOE, LLeN0e YNCAO; UCMONb30BaTb NPU3HAKK
1.1 OENVNMOCTU LeNblX YNCen, Pa3NoXKeHME YNCAa HAa NPOCTbIe MHOXUTENN ANA
pelieHns 3agau
1.2 OnepupoBaTb NOHATUEM: CTENEHb C PALMOHANbHbIM NOKa3aTesnem
13 OnepupoBaTb NOHATUAMMW: NOrapndmM YMca, 4ECATUYHDbIE U HaTypasibHble
| norapudmbi
2 YpaBHeHuA 1 HepaBeHCTBa
MpumeHATb CBOMCTBA CTENEHN Aas Npeobpa3oBaHUA BbiParKeHWUM, onepupoBaTb
2.1 NOHATUAMM: NOKa3aTe/IbHOE ypaBHEHWE N HEPABEHCTBO; PeLlaTb OCHOBHbIE TUMbI
NoKasaTe/IbHbIX YPaBHEHWU N HEPABEHCTB
BbINo/HATL Npeobpa3oBaHMUsA BblparKeHU, cogepKaliux norapudmel;
2.2 onepupoBaTb NOHATUAMMU: OFrapUPMUYECKOE YPaBHEHNE U HEPABEHCTBO; PeLLATb
OCHOBHbI€ TUMbl IOrapUPMUYECKUX YPaBHEHUI U HEPABEHCTB
2.3 HaxoauTb peleHma NpocTennmx TPUroHOMETPUYECKMX HEPABEHCTB
54 OnepupoBaTb NOHATUAMMU: CUCTEMA JIMHENHDBIX YPAaBHEHUI U € peLleHue;
' MCNO/1b30BaTb CUCTEMY IMHENHbIX YPAaBHEHUIN ANA PELEHUA NPAKTUYECKMX 3a4au
55 HaxoanTb peleHna NpoCcTenLWmnX CUCTEM M COBOKYMHOCTEN PaLMOHaNbHbIX
| YPaBHEHWI 1 HEPaBEHCTB
MogennpoBaTtb peasnbHble CUTyaUUK Ha A3bIKe anrebpbl, COCTaBAATb BblpaxKeHus,
2.6 YpPaBHEHMA, HEPABEHCTBA M CUCTEMBI MO YC/IOBUMIO 3a4,a4n, UCCNeaoBaTb
NOCTPOEHHbIE MOAENN C UCNOb30BaHNEM annapaTa anrebpbl
3 OyHKLUKN U rpadUKM
OnepupoBaTb NOHATUAMMW: Nepuoanyeckan PyHKUMA, MPOMEKYTKM
3.1 MOHOTOHHOCTU GYHKLUMMU, TOYKUN IKCTPEMYyMa GYHKLUKM, Hanbobluee n
’ HauMeHbLUee 3Ha4YeHNA QYHKLMM Ha MPOMENKYTKE; NCNONAb30BaTb UX A5
nccnenoBaHua GyHKUMK, 3a4aHHON rpadmuKom
3.2 OnepupoBaTtb NOHATUAMMK: rPaPUKM NOKa3aTeNIbHON, NorapuPpMmnYecKon u

TPUroOHOMETpPUYECKUX QYHKLMI; n306pakaTb UX HAa KOOPAMHATHOMN NJOCKOCTU U




MCcnoab30BaTb 414 peWEHNA ypaBHEHMﬁ 1N HEPABEHCTB

MN306parkaTb Ha KOOPAMHATHOM NJOCKOCTU FPAdUKKN IMHENHbIX YPAaBHEHUM U

33
MCMONb30BaATb UX A1A PELIEHMA CUCTEMbI IMHENHBIX YPAaBHEHWUI
34 Mcnonb3oBaTtb rpadmkm GyHKLMIA A58 UCCNef0BAHMA NPOLLECCOB U 3aBUCUMOCTEN
| U3 APYrnX y4ebHbIX ANCUNNINH
4 Hayana matemaTuyeckoro aHanmsa
OnepupoBaTb NOHATUAMM: HenpepbiBHAA GYHKUUA, MPOoM3BOAHAA GYHKLUMUK;
4.1 MCMONb30BaTb FEOMETPUYECKUIA U PU3NYECKUIA CMbIC NPOU3BOAHOW ANA
peleHuns 3aga4
42 HaxoguTb Npon3BoAHble 31eMeHTapHbIX PYHKLMI, BbIMUCNATL MPOU3BOAHbIE
| CYMMbI, MPOM3BEAEHUA, HAaCTHOrO GYHKLNIA
43 Mcnonb3oBaTb NPOU3BOAHYIO 1A UcCAefoBaHMA GYHKLMM HA MOHOTOHHOCTb U
’ 3KCTPEeMYMbl, NPUMEHATb Pe3ybTaTbl UCCNEA0BAHMA K NOCTPOEHMUIO rpadUKOB
a4 Mcnonb3oBaTb NPON3BOAHYIO AR HAXOXKAEHUA HAUAYYLIEro peLleHuns B
' NPUKAALHbIX, B TOM YMC/IE COLMANIbHO-IKOHOMMYECKUX, 3a4a4axX
s OnepupoBaTb NOHATUAMM: NepBOOOPaA3HaAA U UHTErPan; NMOHUMATb
| reomMeTpUYecKnin n GU3NYECKMit CMbICN MHTErpana
45 Haxoantb nepBoobpasHbie 3n1eMeHTapHbIX GYHKLUIM, BbIMUCAATL MHTErpPaa no
’ dopmyne HbloToHa — JleibHMUa
47 Pewatb NnpuKknagHble 33434u, B TOM YNC/E COLMANBbHO-9KOHOMUYECKOTO U

¢M3MH€CKOI’O XapaKTepa, cpeacreaMmmn matemMaTn4eCKoro aHaansa




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 KNACC
Kog MpoBepsaeMblii 31eMEHT coaepKaHuA
1 Yncna u BblYUCNEHUA
PauunoHanbHble yncna. O6bIKHOBEHHbIE U AeCATUYHbIE APOOU, NPOLLEHTbI, 6ECKOHEYHbIEe
11 nepuogmuyeckmne gpobu. Apudmetmyeckme onepalmm ¢ paLmMoOHaNbHbIMU YUCAAMM,
’ npeobpa3oBaHMA YNCIOBbLIX BbipaXKeHW. MpumeHeHne Apoben 1 NPOLEHTOB A5 peLleHns
NPUKNAAHbIX 33434 U3 Pa3/IMYHbIX OTPacaen 3HAHUIN U peanbHOM XKU3HU
[OelicTBuTeNbHblE Yncna. PaumoHanbHble U MppaunoHanbHble Yncaa. Apudpmetuyeckune
1.2 onepauun c AeNCcTBUTENbHbIMM YNCcAamm. NPUBAMKEHHbIE BbIYMCNEHMA, MPaBUAa
OKpYrAeHua, NPUKUAKA U OLEHKA pe3y/ibTaTa Bbl4UCAEHWUI
CTeneHb ¢ LenbiMm nokasaTenem. CtaHgapTHaA ¢opma 3anncy 4eNCTBUTENbHOIO YMCAa.
1.3 Ucnonb3oBaHuMe nogxoaAuLe Gopmbl 3anmMcy AeACTBUTENbHbBIX YACEN 1A pelleHns
NPaKTUYECKMX 3334 M NPeacTaBAEHUA AaHHbIX
14 ApndmeTnyeckmMin KopeHb HaTypasibHOM cTeneHun. eicTBua ¢ apupmeTUYecKMMmN KOpHAMM
’ HaTypasbHOM cTeneHu
15 CVHYC, KOCMHYC M TAHTEHC YMC/IOBOTO aprymeHTa. APKCMHYC, apKKOCMHYC, apKTAHTeHC
' YMCNIOBOTrO aprymeHTa
2 YpaBHEeHMA 1 HepaBEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHbIE NpeobpasoBaHmA
59 Mpeobpa3oBaHMe TPUTOHOMETPUYECKMX BblparKeHU. OCHOBHbIE TPUTOHOMETPUYECKNE
’ dopmynbl
2.3 YpaBHeHWe, KOpeHb ypaBHEeHUA. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeToa MHTepBaaoB
2.4 PeweHwne uenbix n 4po6HO-paLMOHaNbHbIX YPAaBHEHWUI U HEPABEHCTB
2.5 PelueHne nppaumoHanbHbIX YPaBHEHUA U HEPABEHCTB
2.6 PelueHne TpUroHOMETPUYECKUX YPaBHEHWI
)7 MpumeHeHWe ypaBHEHWIA U HEPABEHCTB K peLleHMio MaTeMaTUYeCKUX 33434 U 33434 U3
’ pas3nnYHbIX 061acTel HAYKM U PeasbHOM KU3HU




3 PyHKLMM 1 TpaduKm
3.1 dyHKUMA, cnocobbl 3agaHma yHKUMK. FpaduK dyHKUMK. B3aumHo obpaTHble GyHKLMMU
3.2 O6nacTb onpeaeneHns U MHOMKeCTBO 3HaYeHMM GyHKUMK. Hyan dyHKunK. MpomexRyTKK
' 3HAKONOCTOAHCTBA. YETHbIE M HEYETHbIE QYHKLMMU
33 CreneHHaa GyHKLMA C HAaTypasbHbIM M LesbiM Nokasatenem. EE ceoicTea u rpadumk. CBoinctsea
' 1 rpaduK KOPHA -0l CTeneHn
3.4 TpuroHomeTpryeCcKasa OKPYKHOCTb, onpeaesieHne TPUrOHOMETPUUYECKUX GYHKLLIMIA YNCNOBOTO
’ aprymeHTa
4 Hayana matemaTtnyeckoro aHanmsa
a1 MocnenoBaTenbHOCTH, cNOCObbLI 3a4aHMA nocieoBaTesibHocTel. MOHOTOHHble
' nocsief,0BaTe/IbHOCTH
ApudmeTnyecKkan n reomeTpuyeckas nporpeccum. beckoHeyHo ybbiBatoLan reomeTpmyeckas
42 nporpeccua. Cymma 6eckoHe4yHo ybblBatoLen reomeTpmyeckom nporpeccun. ®opmyna
’ CNOXHbIX NPOLEHTOB. Micnosb3oBaHWe NPOrpeccuun gns peweHnsa peanbHbix 3a4au
NPWUKNALHOIO XapakTepa
5 MHoxecTBa 1 10rnKa
MHoOKecTBO, onepauum Hag MHOXKecTBaMu. inarpammbl dnepa — BeHHa. MpumeHeHune
5.1 TEOPETUKO-MHOXKECTBEHHOIO annapaTta A/1A ONMcaHMA PeasbHbIX NPOLLECCOB U ABNEHUIA, NPU
peLeHnn 3a4a4 U3 ApYrux yuebHbIx NpeameToB
5.2 OnpegeneHue, Teopema, CieacTsme, LOKa3aTebCTBO
11 KNACC
Kog MpoBepAeMmblIi 31EMEHT COAEPHKAHNUA
1 Yuncna u BbluMCNEHMUA
1.1 HatypanbHble n uenble yncna. NpusHaKM 4enAMMOoCTU Lenbix Yncen
1.2 CTeneHb ¢ pauMOHanbHbIM NoKasaTenem. CBOMCTBA CTENEHU
13 Norapudm ymcna. lecaTuuHble 1 HaTypasibHble norapndmsi
2 YpaBHeHMA 1 HepaBeHCTBA




2.1 Mpeobpa3oBaHMe BbIpaXKeHUI, coAepKaLLUX 1orapudMbl
2.2 Mpeobpa3oBaHMe BbIPAXKEHUI, COAEPIKALLUX CTEMEHUN C PaLMOHAIbHBIM NOKa3aTenem
2.3 Mpumepbl TPUFOHOMETPUYECKUX HEPABEHCTB
2.4 lMoKa3aTesbHble ypaBHEHNA N HEPABEHCTBA
2.5 JNorapudmmnyeckme ypaBHEHUA N HEPABEHCTBA
26 Cuctembl IMHENHBIX YPaBHEHWUI. PelleHne NpuKnagHbix 33434 C NOMOLLbIO CUCTEMDI
' JIMHEMNHbIX ypaBHEHU
2.7 C1CTeMbI M COBOKYMHOCTM PaLMOHaNbHbIX YPAaBHEHUI U HEPABEHCTB
)8 MpvmeHeHWe YPaBHEHWUI, CUCTEM W HEPABEHCTB K PELIEHUI0 MAaTEMATUYECKMUX 3334 U 3aay
' N3 pas3/InyHbIX 06.1acTelt HayKn 1 peanbHOM KU3HU
3 DYHKUNM 1 TpadUKK
31 ®PyHKuMA. Nepuoanyeckne GyHKLMN. [POMENKYTKM MOHOTOHHOCTU QYHKUMU. MaKcumymbl 1
' MUHUMYMbI GYHKUMU. Hanbosbluee n HAaMMeHbLLEee 3HaYeHNe GYHKLMM Ha MPOMENKYTKE
3.2 TpuroHomeTpuyeckne GyHKLMMU, X CBOMCTBA M rpaduKu
3.3 MokasaTtenbHas u norapudmmyeckas GyHKLMM, X CBOMCTBA U rpadrKn
3.4 Ucnonb3oBaHWe rpadmKkoB GyHKUMI ANs pelleHns YpaBHEHUN U IMHENHbBIX CUCTEM
35 Ucnonb3zoBaHMe rpadmKkoB GpyHKLUMIA ANs UCCneaoBaHMA NPOLLECCOB M 3aBUCUMOCTEN,
' KOTOpPble BO3HMKAIOT NPU peLleHnn 3a4a4 U3 Apyrux y4ebHbIX NpeaMeToB U peasibHOM KU3HK
4 Hayana matematnyeckoro aHanmsa
4.1 HenpepbiBHble GpyHKUMK. MeToa MHTEPBAJIOB A41A PelleHMA HeEPaBEHCTB
4.2 MpoussoaHan GyHKLUMKU. FeoMeTPUYECKMIA U GU3MYECKUI CMbIC/T MPOU3BOAHOM
43 MpounsBoaHble 31eMeHTapHbIX GYHKLMIA. PopMy /bl HAXOKAEHUA NPOU3BOAHOM CYMMbI,
' Npon3BeAEeHUA U YaCTHOTO GYHKLNI
44 MpvmeHeHMe NPOM3BOLAHOM K NCCNeA0BAHUIO GYHKLMIA HA MOHOTOHHOCTb U SKCTPEMYMbI.
' HaxoxaeHne Hanbonbluero n HaMMeHbLIEero 3Ha4eHNA PyHKLUKN Ha OTpesKe
s MpumeHeHMe NPOU3BOAHON ANA HAXOXKAEHNA HAUTYULLErO PeLleHMA B NPUKNALHbIX
' 3aja4vax, gns onpeneneHna CKopocTy npouecca, 3a43aHHOro Gopmyion uam rpapukom
4.6 MNepBoobpasHas. Tabanua nepBoobpasHbixX




4.7

MHTerpan, ero reomeTpuyecknii U pusnyeckuii CMbici. BoluncneHune nHterpana no popmyne
HbtoToHa — flenbHuua




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

Kog,
npoBepAemoro
TpeboBaHUs

Mposepaemble TpeboBaHUA K NpegMeTHbIM pe3ynbTaTaM 0CBOEHUA OCHOBHOM
obpa3oBaTtesibHOM NporpaMmmbl cpeaHero obuiero obpasoBaHusA

BnageHvne meTogamum 40Ka3aTeNbCTB, aAFOPUTMaMM PELLEHNA 3a4a4; YMeHUue
dbopmynmpoBaTh 1 ONepMpoBaTh NOHATUAMMU: ONpeaesieHMe, akcMoma, Teopema,
cneacTeBume, CBOMCTBO, MPU3HaK, A0Ka3aTeIbCTBO, PAaBHOCU/IbHbIE POPMYINPOBKY;
NPUMEHATb UX; YyMmeHne GopmMyMpoBaTb 06paTHOE M NPOTUBOMNONOKHOE
yTBEpPXKAEHME, NPUBOAUTL NPMUMEPBI U KOHTPNPUMEPDI, UCMOJ1Ib30BaTb METOA,
MaTeMaTMUYECKOWN MHAYKUUKU; NPOBOANTb AOKa3aTe/ibHble PacCyKAeHUs nNpu
pelleHnn 3aaa4, OLEHNBATb IOTMYECKYIO MPaBUIbHOCTb PACCYKAEHWUIN; yMeHne
onepupoBaTb NOHATUAMM: MHOMKECTBO, MOAMHOXECTBO, Onepauum Hag
MHOXEeCTBaMM; YMEHME UCMNOJIb30BaTb TEOPETUKO-MHOKECTBEHHbIM annapar aas
ONMCaHWNA peanbHbIX MPOLECCOB U ABAEHWUI U NPU pelLleHnn 3aa4, B TOM Ymcae
U3 ApYyrux y4ebHbIX NPeaMeToB; YMEHUE ONepupoBaTb NOHATUAMMK: rpad,
CBA3HbIV rpad, AepeBo, UMK, rpad Ha NNOCKOCTU; YyMEHMeE 3a4aBaTb M ONUCHIBATbL
rpadbl pasnMUYHbIMK cnocobamu; NCNosib3oBaTb rpadbl NPU peleHnmn 3agau

YMeHue onepupoBaTb NOHATUAMM: HaTypPasIbHOE YMC/O, LEeNIoe YNCNO, CTEMNEHb C
LeNblM NoKasaTenem, KOpeHb HaTypPaibHOW CTeMNeHU, CTENEHb C PaLMOHAbHbIM
rnokasaTenem, cTeneHb ¢ AeNCTBUTENbHBIM MOKa3aTenem, 1orapnudm ymcna,
CUHYC, KOCUHYC U TaHTeHC NPOM3BOJIBHOTO YKC/1a, OCTATOK MO MOAY/IO,
paLMOHaNIbHOE YNCAO0, NPPALMOHANBHOE YNCN0, MHOMXKECTBA HATYpPasibHbIX,
LENbIX, PaLMOHA/bHBIX, AENCTBUTENbHbIX YNCEN; YMEHWNE UCMONBb30BATb
NPU3HaKW AENMMOCTU, HAUMEHbLLMI 0BWMIA AenmTenb U HaMmeHbluee obliee
KpaTHOe, anropuTm EBKAMAA Npu peleHmmn 3a43a4; 3HAKOMCTBO € PasIMYHbIMU
NO3ULMOHHBIMW CUCTEMAMMU CYNCNIEHNA; YMEHWNE BbINOJIHATL BblYMC/IEHNE
3Ha4YeHu 1 NpeobpasoBaHMA BbIpaXKEHWUN CO CTENEHAMM U orapudmamm,
npeobpasoBaHuna APOOHO-PaALMOHAbHBIX BbIPAXKEHWUI; YMEHWE ONepupoBaThb
NOHATUAMM: NOCNEA0BATENbHOCTb, apudMeTUYECKas Nporpeccus,
reomeTpuyeckan nporpeccus, 6eckoHeyHo ybbiBatoLwan reomeTpmyeckas
nporpeccus; ymeHue 3a4aBaTb NOC/Ne40BaTe/IbHOCTU, B TOM YMC/IE C MOMOLLLbIO
PEKYPPEHTHBIX GOPMYJT; yMEHUE ONEPUPOBaTb NOHATUAMM: KOMMNJIEKCHOE YMCO,
COMPAYXKEHHbIE KOMMAEKCHbIE YMCNA, MOAY/Ib U aPTYMEHT KOMMNEKCHOIO Yncna,
bopMma 3anmMcK KOMMNAEKCHbIX YNCen (reoMmeTpuyecKasn, TPUrOHOMETPUYECKas U
anrebpanyeckan); ymeTb Npom3BoguTb apudmeTnyeckne 4encTemsa ¢
KOMMIEKCHBIMW YNCNAMU; MPUBOAUTD NPUMEPDLI UCNOJIb30BAHUSA KOMMEKCHbIX
yuces; onepmpoBaTb NMOHATUAMM: MaTpULA 2x2 1 3x3, onpeaenntesib MaTpuLbl,
reoMeTpUYeCcKUii CMbIC/ onpeaennTens




YMeHMe onepupoBaTh NOHATUAMM: PaLMOHA/bHbIE, MPPALMOHA/bHbIE,
NnoKasaTe/ibHble, cTeneHHble, Norapnudmmnyeckme, TPUroHOMeTpUYeckme
YPaBHEHUA U HEPABEHCTBA, X CUCTEMbI; YMEHWE ONepuMpoBaTb NOHATUAMM:
TOMAECTBO, TOXKAECTBEHHOEe Npeobpa3oBaHuNe, ypaBHEHWE, HEPABEHCTBO,
cucTema ypaBHEHWUM U HepaBEeHCTB, PaBHOCUNbHOCTb YPaBHEHWNI, HEPABEHCTB U
CUCTEM; YMEHMe peLlaTb YPaBHEHWS, HEPABEHCTBA U CUCTEMbI C MOMOLLbHO
PasNMYHbIX NTPUMEMOB; peLllaTb ypaBHEHMWA, HEPABEHCTBA U CUCTEMbI C
napameTpom; NPUMEHATb YPaBHEHUSA, HEPaBEHCTBA, X CUCTEMbI A5 PelleHUs
MaTemaTUYEeCKUX 3a4a4 U 33434 M3 Pas/INyHbIX 061acTeit HayKun U peasibHoW
U3HM

YMeHWe onepupoBaTtb NOHATUAMM: GYHKUMSA, YETHOCTb GYHKUMU, NEPUOANYHOCTD
bYHKUMU, OrpaHNYEeHHOCTb QYHKLMU, MOHOTOHHOCTb GYHKLUMM, IKCTPEMYM
bYHKLMK, Hanbonbluee N HAaUMeHbLIEee 3HAYEHUA QYHKLMM HA NMPOMENKYTKE,
HenpepbiBHan GYHKLUMA, acCUMNTOTbI rpaduKa GyHKLMK, NepBas u BTopas
npounssoaHan GyHKLUN, reOMETPUYECKUIA U GU3MYECKUI CMbIC/T MPOU3BOAHOM,
nepBoobpasHan, onpeaenéHHbl UHTErpan; ymeHue HaxoauTb aCUMMTOTbI
rpaduKka GyHKUUN; YMEHME BbIYUCIATL NPOM3BOAHbBIE CYMMbI, NPOU3BEAEHMA,
YaCcTHOro M KOMMO3ULMU QYHKLMIA, HAXOAUTb YPaBHEHME KacaTeNbHOM K rpadumky
bYHKLMK; yMEHME HaxoanTb NPOU3BOAHbIE 3/IeMEeHTAPHbIX QYHKUNUIN; ymeHUe
MCNOJ1Ib30BaTb NPOM3BOAHYIO A5l UCCeA0BaHMA PYHKLUMIA, HaXoAUTb
HanbonblUMEe N HAUMEHbLLME 3HAYEHUA GYHKLMIA; CTPOUTb rpadmKu
MHOTOY/IEHOB C UCMOJIb30BaHMEM annapaTta MaTeMaTUYECKOro aHaIn3a;
NPUMEHATb NPOU3BOAHYIO A1A HAXOXAEHMA HAUNYYLLErO PELUEeHMA B
NPUKAAZHbIX, B TOM YMC/Ee COLMANbHO-IKOHOMUYECKUX U GUINYECKUX 3a[a4aX;
Haxo4MTb NAOWAAN U 06bEMDBI GUIYp C MOMOLLIO MHTErPasia; NPUBOAUTD
npUmepbl MaTEMATUYECKOrO MOAEANPOBAHMA C NOMOLLbIO AnddepeHunanbHbIX
ypaBHEHUM

YMeHWe oneprpoBaTtb NOHATUAMM: rpaduK GyHKUMKM, obpaTHaA GyHKUMA,
Komnosnuma GyHKUMN, TMHernHaa GyHKUMSA, KBagpaTuiHaa GyHKUmA,
paLuMoHanbHas GyHKLMA, cTeneHHaa GyHKLMA, TPUrOHOMeTpUYeckmne GyHKUmu,
0b6paTHble TPUFrOHOMETPUYECKMe GYHKUMK, MOKasaTebHasA U orapudmmuyeckas
bYHKUMU; YMEHUE CTPOUTDL rpaduKm U3ydeHHbIX PYHKLMI, BbINOHATD
npeo6pa3oBaHuA rpaduKos PyHKLMIA, UCNONL30BATL FPAPUKM ANA NU3YyYEeHUA
MPOLLECCOB M 3aBUCUMOCTEN, NPU peLeHMM 3a4a4 U3 APYTrUX y4eBbHbIX NpeaMmeToB
W 33434 U3 PeasibHOM }KU3HW; BbipaxkaTb GOpMynamm 3aBUCUMOCTN MEXKAY
BE/IMYMHAMM; UCNO/Ib30BATb CBOMCTBA U rpadmkmn GyHKUMIN ana peleHnn
YpaBHEHW, HEPABEHCTB M 3a/a4 C MapameTpammn; n3obpaxkaTb Ha KOOPANHATHOM
NJIOCKOCTU MHOXKECTBA pPeLUeHUI ypaBHEHWI, HEPABEHCTB U UX CUCTEM

YMeHue pellaTb TEKCTOBbIE 334a4M PasHbIX TUMNOB (B TOM YMC/1e HA NPOLLEHTHI,
O0NUN 1 YacCTK, Ha ABUKEHMe, paboTy, CTOMMOCTb TOBApPOB M YCAYT, Hanorm,
3a4a4n 13 061acTu ynpaBaeHUA IMYHbIMU U ceMerHbIMU pUHaHCaMN);
COCTaBAATb BbIPAXKEHUA, YPaBHEHMA, HEPABEHCTBA U UX CUCTEMbI MO YC/10BUIO
3a/auu, UccnenoBaTh NOJYyYEHHOE pelleHne N OLeHMBaTb NPaBaonoA06HOCTb




pe3y/NbTaToB; yMEHWE MOAEIMPOBATb pPeasibHble CUTyaL MM Ha A3blKe
MaTeMaTUKK; COCTaBAATb BblpaKeHWs, YpaBHEHWNA, HEPABEHCTBA U UX CUCTEMBI MO
YCNIOBUIO 334@4K, UCCNEA0BATL NOCTPOEHHbIE MOAEM C UCNOAb30BAHUEM
annapata anrebpbl, MHTEPNPETUPOBATb NONYYEHHbIW Pe3ynbTaT

YMeHMe onepupoBaTth NOHATUAMU: cpesHee apudmeTnyeckoe, meamaHa,
Hanbo/bliee N HaMMEHbLLEE 3HAYeHUA, pasmax, Ancnepcus, cTaHaapTHoe
OTK/IOHEHWE YNCNOBOro Habopa; yMeHUe U3BeKaTb, UHTEPMNPETMPOBaTb
MHopMaunto, NpeacTaBAeHHYO B TabMLaX, Ha guarpammax, rpapukax,
OTpaXKatoLLyto CBOMCTBA peasibHbIX NPOLECCOB U ABAEHWIA; NPeaCTaBAATb
MHPOPMaLMIO C NOMOLLbIO TaBANL, M ANArpamMM; UCCNEL0BATb CTaTUCTUYECKME
[AaHHble, B TOM YKC/E C NPUMEHEHMEM rpadrUecknX METOA0B M 3/1EKTPOHHbIX
cpeacTs; rpaduUUeckn nccneaosaTb COBMECTHble HabatoAeHMA C NOMOLLbIO
AMarpamm paccemBaHuWsA U IMHEHON perpeccun

YMeHWe oneprpoBaTtb NOHATUAMM: CTYYalHbIM OMbIT U Cy4aiHoe cobbiTue,
BEPOATHOCTb C/IY4aliHOTO COBbITUA; YMEHUE BbIYUCASATL BEPOATHOCTD C
NCNo/sIb30BaHMEM rpadUUECKUX METOLOB; MPUMEHATb GOPMYbl CIOKEHUS U
YMHOXeHMA BepoaTHOCTeM, GopMyay NOIHON BEPOATHOCTU, dopmyny bepHynnu,
KOMBMHaTOopHble paKTbl U GOPMY/Ibl; OLLEHNBATL BEPOATHOCTM PeasibHbIX
COObITUIA; YyMEHWE OnepupoBaTb NOHATUAMMU: CIy4aHanA BEIMYUHA,
pacnpeseneHve BEPOATHOCTEN, MaTEMATUYECKOE OXUAAHMeE, AUCNEPCUA U
CTaHAAPTHOE OTK/IOHEHME C/IYHaNHOMN BENNYMHDI, PYHKLMKN pacnpeseneHmsa u
NAOTHOCTU PAaBHOMEPHOTO, NOKa3aTe/IbHOro U HOPMAJIbHOTO pacnpeseneHui;
YMeEHME UCMONb30BaTb CBOMCTBA U3YYEHHbIX pacnpeseneHnin gns peweHuns
3a/1a4; 3HAKOMCTBO C MOHATUAMM: 3aKOH BONbLUIMX YMCeN, MeTOAbl BbIGOPOUHbIX
nccneaoBaHnin; ymeHue NpmMBoaUTb NPUMEPDI NPOABAEHNA 3aKOHa 60NbLINX
yncen B NPUPOAHbLIX U OBLLECTBEHHbIX ABNEHUAX; YyMEHME ONEPUPOBaATb
NMOHATUAMM: COMEeTaHWe, NepecTaHOBKa, YNC/I0 COMETAHWUM, YNCNO NepecTaHOBOK;
6MHOM HblOTOHA; yMeHWe NPUMEHATb KOMBUHATOPHbIE GaKTbl M pacCyKAeHMUA
ONA pelleHns 3aa4; OLEeHMBaTb BEPOATHOCTM peanbHbIX COBbITUI; COCTaBNATb
BEPOATHOCTHYIO MOAENb U MHTEPNPETUPOBATL NOYYEHHbIW pe3ynbTaT

YMeHuMe onepupoBaTtb NOHATUAMM: TOUKA, NPAMAsn, NJIOCKOCTb, NPOCTPAHCTBO,
OTPE30K, Ny4, BeIMYMHA Yria, NIOCKUIA yro, ABYrPaHHbIN Yyro, TPEXrPaHHbIN
Yron, CKpeLMBaloLmeca npsamble, NapaniesbHOCTb U NeprneHaMKYIAPHOCTb
NPAMbIX U NJIOCKOCTEN, Yro MeXAy NPAMbIMU, YTON MeEXALY NPSMON U
NNIOCKOCTbIO, YrON MeXAY NJI0CKOCTAMM, PACCTOSHME OT TOUYKM 40 MNOCKOCTH,
paccTosiHMe MeXay NPAMbIMKU, PACCTOSHUE MEXKAY NI0OCKOCTAMU; YMEHME
MCMNO/Ab30BaTb NPU PeLeHnn 3a4a4 U3ydeHHble GaKTbl U TEOPEMbI NIAHUMETPUN;
YMeHM1e OLLeHNBaATb pasMmepbl 06bEKTOB OKPYXKaloLWEro Mnpa; CTPOUTb
MaTemaTUyYecKne MogeNun ¢ MOMOLLLbIO FTEOMETPUYECKUX MOHATUIA U BENIUYWH,
pelaTb CBA3aHHbIe C HUMW NPaKTUYECKMEe 3a4a4n
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YMeHMe onepupoBaTth NOHATUAMM: Naowaab Gpurypbl, 06bEM Gurypsl,
MHOTOrpaHHWK, NPaBWUJIbHbINA MHOTOIPaHHUK, CeYEeHNe MHOTOrpaHHMKa, Kyb,




napannenenuneg, NnpMsma, nupammaa, durypa u NOBEPXHOCTb BPaLLEeHUs,
UMAMHAP, KOHYC, Wap, cdepa, naowaab chepbl, Naowaab NOBEPXHOCTU
nupamuapl, NPU3Mbl, KOHyCa, UMANHAPA, 06BbEM Kyba, NPAMOYro/ibHOro
napannenenunena, NMpPamuabl, NPU3Mbl, ULMANHAPA, KOHYCA, Wapa, pa3BEépTKa
NoBEepPXHOCTU, CEYEHUNA KOHYCa U LMANHAPA, NapanieibHble OCU UM OCHOBaHMUIO,
ceyYeHue Wwapa, NI0CKOCTb, Kacatowancs chepbl, ULUANMHAPA, KOHYCA; YMEHUe
CTPOUTb CEYEHNE MHOTOTPaHHKNKA, M306paXkaTb MHOFOrPaHHMKN, GUrypbI U
NOBEPXHOCTM BPALLLEHUSA, UX CEYEHUSA, B TOM YMUCe C MOMOLLbIO 3/IEKTPOHHbIX
CPeacTB; yMeHMe NPUMEHATb CBOMCTBA FrEOMETPUYECKUX GUTYP, CAMOCTOATENBHO
dopmynmpoBaTh onpeaeneHma nsydaembix ¢puryp, BblABUraTb rmMnoTesbl 0
CBOMCTBAX M NPU3HAKax reomeTpuyeckux ¢puryp, o6ocHOBbIBaTb UM ONpPOBEpraThb
MX; YMEHME NPOBOANTb KiaccuduKaumio Guryp no pasamyHbim npusHaKkam,
BbINO/IHATL HEOBXOAMMbIE AOMNO/NHUTE/IbHbIE NOCTPOEHUS
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YMeHMe onepupoBaTth NOHATUAMM: ABUNKEHWE B NPOCTPAHCTBE, NapaiesbHbli
nepeHoc, CUMMETPUA Ha NMJIOCKOCTU U B NPOCTPaHCTBE, NOBOPOT,
npeobpasosBaHre Noaobusa, NogobHbie GUrypbl; YMEHME pacno3HaBaTb PaBHbIE U
noAaobHble GpuUrypsbl, B TOM YMCE B NPUPOAE, UCKYCCTBE, apXUTEKTYPE;
MCMNO/Ib30BaTb reOMETPUYECKME OTHOLIEHUA MPU pelleHnn 3a4a4; HaxoamuTb
reomeTpuyeckme BeMumHbl (4N1Ha, yroa, naowaab, 06bEM) Npu pelueHnr 3aaay
U3 ApYrux y4ebHbIX NPeaMETOB U U3 PeanbHOMN XU3HW; YyMEHUE BbI4YUCAATb
reomeTpuyeckme BesMumHbl (411Ha, yron, naowaab, o6beém, naowaab
NOBEPXHOCTM), UCNOJb3YA U3yUYeHHble GOPMY/bl U METOAbI, B TOM YMC/E:
noWaab NOBEPXHOCTU NMMPamMMUAbl, MPM3Mbl, KOHYCa, LMAMHAPA, NoWaAb
cdepbl; 06BEM Kyba, NPAMOYronbHOro Napannenenvnesa, NMPamuabl, NPU3Mbl,
UMAMHAPA, KOHYCA, Wapa; yMeHne HaxoAnTb OTHOLWEeHWe 06bEMOB NoA06HbIX

duryp
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YMeHne onepunpoBaTtb NOHATUAMMU: NPSAMOYro/ibHaA CUCTEMA KOOPAMHAT, BEKTOP,
KOOpPAMHATbI TOYKM, KOOPANHATLI BEKTOPA, CYMMa BEKTOPOB, Npon3BeneHune
BEKTOPA Ha YNCNO, Pa3/ioXKeHWe BEKTopa no 6asucy, cKkanspHoe NnpousBeneHue,
BEKTOPHOE NPOM3BEAEHMNE, YTON MEXKAY BEKTOPAMMU; YMEHNE UCNONb30BaTb
BEKTOPHbIN U KOOPAUHATHbIN MeToA, ANA PeeHns reoMeTpUUYecknx 3agad u
33434 Apyrux yyebHbIx npeameToB
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YMmeHue BbIOUpaTb NOAXOAALNIN METOA, A5 PeLLEHNs 3a4a4n; MOHUMaHKe
3HAYMMOCTM MAaTEMATUKM B U3YHEHUN NPUPOLHbBIX U OBLLECTBEHHbIX NPOLECCOB U
AB/IEHUI; YMEHME PACcMNO3HaBaTb NPOABIEHNE 3aKOHOB MaTEMATUKM B UCKYCCTBE,
yMeHMe NPpUBOANUTb NPUMEPbI MaTEMATUYECKUX OTKPbITUIA POCCUINCKOM U
MMUPOBOM MAaTEMATUHYECKOMN HaYKK




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

Kog MpoBepsemMbli 3N1eMEHT COAEPKAHUSA

1 Yucna u BbluMCAEHMUA

1.1 HaTypanbHble u uenbie yncna. NpusHakM 4enmmMmocCcTu Lenbix Yncen

12 PaumoHanbHble Yncna. O6bIKHOBEHHbIE U AeCATUYHbIE AP06U, NPOLEeHTbl, beCKOHeYHbIe
nepuogmyeckmne gpobu

13 ApndmeTnyeckmin KopeHb HaTypasbHOM cTeneHun. lelcTBuA ¢ apupmeTUHecKMMmN KOPHAMM

| HaTypasbHOM CTeNeHM
14 CteneHb C uenbim nokasatenem. CTeneHb ¢ paunmoHaabHbIM Noka3atesnem. CBOMCTBA CTEMEHMU
15 CVHYC, KOCMHYC M TAHTEHC YMC/IOBOrO aprymeHTa. APKCMHYC, apKKOCMHYC, apKTaHTeHC
’ YMCNOBOrO apryMeHTa

1.6 Norapndom ymcna. JecatuyHble 1 HaTypasibHble iorapnudmbl
JencTeutenbHble yncna. ApudmetTmyeckne onepaLmm ¢ 4enNcTBUTENbHBIMU YUCAAMM.

1.7 MpPUBAUKEHHbIE BbIYUC/IEHMA, NPABMIA OKPYINEHUA, MPUKUAKA U OLEHKA pe3ynbTaTta
BblYNCNEHUN

1.8 MpeobpaszoBaHMe BblparKeHN

1.9 KomnneKcHble yncna

2 YpaBHeHMA U HepaBeHCTBa

2.1 Lenbie n ApobHO-paLMOHaNbHbIe YPaBHEHUS

2.2 UppaumoHanbHble ypaBHEHNA

2.3 TpuroHomeTpU4ecKkne ypaBHeHuUs

2.4 MoKa3aTenbHble U norapudmmnyeckne ypaBHeHuUA

2.5 Lenbie n ApobHO-paLmoHanbHble HEPaBEHCTBA

2.6 MppaumoHanbHble HepaBeHCTBA

2.7 MoKasaTenbHble M norapudmmnyecKkme HePaBEHCTBA

2.8 TpuUroHomeTpu4eckne HepaBeHCTBA




2.9 CUCTEeMbI M COBOKYNHOCTU YPAaBHEHWUIN U HEPABEHCTB

2.10 YpaBHeHusA, HepaBeHCTBa U CUCTEeMbI C NapameTpamu

2.11 MaTpuua cucTembl IMHENHbIX YPaBHEeHU. OnpeaennTenb MaTpuLbl

3 PYyHKUNM U TpadmKn

3.1 ®PyHKuMA, cnocobbl 3agaHna GyHKLUMK. TpaduK dyHKUMK. B3aumHO ob6paTHble GyHKUMK.
' YETHble N HeuyéTHble PyHKUMK. Meprnoguyeckme GyHKUUK

O6nacTb onpeaeneHmns N MHOXKeCTBO 3HauYeHUN GyHKUUKN. Hynu GyHKUMK. MpomekyTKK
3.2 3HAKOMOCTOAHCTBA. [POMEKYTKM MOHOTOHHOCTU GYHKUMU. MaKCUMMYyMbl U MMHUMYMbI
dYHKLMK. Hanbonbluee n HaumeHbluee 3HavyeHne GYyHKLMN Ha NTPoMeXKyTKe

33 CteneHHan ¢pyHKLMSA C HaTypasibHbIM U LenbiM nokasaTesiem. E€ cBoncTea u rpadmk. CBoncTea
' M rpaduK KOPHA N-01 CTeNeHn

3.4 TpuroHomeTtpuyeckne GyHKLMU, X CBOMCTBA U rpadmKm

3.5 MokasaTenbHan 1 norapudmmyeckan GyHKLUKU, UX CBONCTBA U rpaduKm

36 Touku paspbiBa. ACUMNTOTbI rpaduKoB GyHKLMIA. CBOMCTBA GYHKLUNIN, HENPEPLIBHbIX Ha
’ oTpeske

3.7 MocnepoBaTenbHOCTH, cNoOCcobbl 3a4aHNA NOC/eA0BaATENBHOCTEN

3.8 ApudmeTnyeckan u reomeTpuyeckan nporpeccumn. Popmyna CNOXKHbIX MPOLLEHTOB

4 Hauvana matemaTuyeckoro aHanumsa

4.1 MponssoaHas GyHKUMK. [Tpon3BOAHbIE 31eMEHTAPHbIX YHKUMI

4 MpumeHeHWe NPOU3BOAHOM K UCCIeA0BaHNIO PYHKLMIN Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
| HaxoxaeHne HanbonblIero  HaMMeHbLIEro 3Ha4YeHNA GyHKLUKN Ha OTpesKe

4.3 MNepBoobpa3Has. UHTerpan

5 MHoKecTBa 1 normka

5.1 MHOXecTBO, onepaumm Hag MHoXKecTBamu. Anarpammbl ditnepa — BeHHa

5.2 JNoruka

6 BepoATHOCTb 1 CTaTUCTUKA

6.1

OnucatenbHas CTaTUCTUKA




6.2 BepoAaTHoCTb

6.3 KombuHaTopmKa

7 FeomeTpua

7.1 ®urypbl Ha NN1OCKOCTH

7.2 MpAmble 1 NAOCKOCTM B MPOCTPAHCTBE
7.3 MHororpaHHuKmM

7.4 Tena v NOBEPXHOCTU BpaLLEeHUA

7.5 KoopanHatbl 1 BEKTOpSI




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUYECKUE MATEPUABI ONA YHUTENA

LIMOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI M PECYPCbI CETU UHTEPHET






