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MNOACHUTE/IbHAA 3ANMNCKA

Pabouan nporpamma yyebHoro Kypca «Anrebpa 1 Hayasa MaTeMaTUYECKOro aHaiM3a» 6a3oBOro ypoBHA A
obyuatowmxca 10 =11 knaccos paspaboTaHa Ha ocHoBe PeaepanbHOro rocyapcTBeHHOro 06pas3oBaTeslbHOro
CTaHAapTa cpeaHero obuwero ob6pasoBaHuUs, C YYETOM COBPEMEHHbIX MUPOBLIX TPEOOBaHUM, NPeabABAAEMbIX K
MaTemaTMyYecKomy o6pasoBaHMIO, N TPAAULMIA POCCUINCKOro obpasoBaHMA. Peannsayma nporpammbl
obecneunBaeT OBNAAEHME KAOYEBBIMU KOMNETEHLMAMM, COCTaBAAOLWUMM OCHOBY A7 CAMOPa3BUTUA U
HenpepbIBHOro 06pa3oBaHmUsA, LENOCTHOCTb OOLLEKYNbTYPHOIO, IMYHOCTHOTO M MO3HABATE/IbHOIO PAa3BUTUSA
NINYHOCTM 0ByYatoLWwmXCs.

LE/TN NU3YHEHNA YHEBHOIO KYPCA

Kypc «Anrebpa 1 Hayana MaTeMaTUYECKOro aHaAn3a» ABAAETCA OAHMM M3 HanboJsiee 3HaYMMbIX B Mporpamme
CTapLUe WKObl, MOCKOJbKY, C OAHOW CTOPOHbI, OH 0becrneymBaeT MHCTPYMEHTA/IbHYIO 6a3y ANA U3yYeHus
BCEX eCTECTBEHHO-Hay4YHbIX KYpPCOB, a C APYron CTOPOHbI, GOPMUPYET IOFrMYECcKoe M abCTpaKTHOE MblllieHue
YYalUUXCs Ha YPOBHE, HEOOXOAMMOM A5 OCBOEHMA KYpPCcoB MHGOPMATUKK, OOLLECTBO3HAHWSA, UCTOPUN,
CNOBECHOCTU. B pamKax AlaHHOro Kypca yyalimecs oBAaAeBatoT yHMBEPCabHbIM A3bIKOM COBPEMEHHOW HayKMK,
KoTopas GopMyINpPYET CBOM AOCTUMKEHUSA B MaTeMaTMyeckon popme.

Kypc anrebpbl 1 Ha4an MmaTeMaTUYECKOro aHaAn3a 3aK1aAblBaeT OCHOBY AJ151 YCNELWHOro OBAaAeHUS 3aKOHaMM
dUBKKK, XMKUK, BUONOTMKN, MOHUMAHUA OCHOBHbIX TEHAEHLMN 3KOHOMUKM U OOLLLECTBEHHOM KU3HW,
No3BONSIET OPUEHTUPOBATLCA B COBPEMEHHbIX LIMPPOBBIX N KOMMbIOTEPHbIX TEXHONOMUAX, YBEPEHHO
MCNo/1b30BaTb UX B NOBCEAHEBHOM }KU3HW. B TOXKe Bpems oBnageHue abcTpakTHbIMU U IOTMYECKU CTPOTMMM
MaTeEMATMUYECKMMU KOHCTPYKLUUSAMU pa3BUBAET YMEHME HAX0ANTb 3aKOHOMEPHOCTU, 060CHOBbIBATb
WUCTUHHOCTb YTBEPXKAEHMA, UCNONb30BaTh 0606LLIEHME M KOHKPETU3aLMIO, abCTparMpoBaHue U aHaNoruio,
GOpMUpPYET KPEATUBHOE U KPUTMYECKOE MblLLieHMe. B xoae usydyeHuma anrebpbl U Hayan maTeMaTUyYecKkoro
aHanu3a B CTaplUel WKo/e yYalMecs noay4atoT HOBbIM ONbIT PeeHns NPUKNaAHbIX 33434,
CaMOCTOATE/IbHOIO NOCTPOEHMA MaTeMaTUUYECKMX MOZENEN peanbHbIX CUTYaLMiA U MHTepRpeTaLmnm
MOIYY4EHHbIX PELUEeHMI, 3HAKOMATCA C MPUMEPAMM MaTEMATUUYECKNX 3aKOHOMEPHOCTEN B MPUPOAE, HayKe N B
WCKYCCTBE, C BblAAIOWMMMUCA MAaTEMATUYECKMMU OTKPLITUAMMU U UX aBTOPaMMU.

Kypc o61agaeT 3HaYnTe/IbHbIM BOCNMUTATE/IbHbIM NOTEHLMAIOM, KOTOPbIN peann3yeTca Kak Yyepes yuyebHbll
maTepuan, cnocobCTBytoWwmMii GOPMUPOBAHMIO HAYYHOTO MUPOBO33PEHMA, TaK U Yepes cneundury yyebHom
OeATeNbHOCTH, TpebyloLen CamoCTOATENbHOCTM, aKKYPATHOCTU, MPOAOKUTENBHOM KOHLLEHTPALMN BHUMAHMA
M OTBETCTBEHHOCTU 3a NOJIyYEHHbI pe3yabTar.

B ocHOBe MEeTOAMKM 0bydYeHUa anrebpe M Hauanam MaTeMaTUYECKOrO aHaNn3a NeXUT AeATeIbHOCTHbIN
NPUHLMUN 06yYeHus.

CTpyKTypa Kypca «Anrebpa n Hayana MaTeMaTMyecKoro aHaaM3a» BKAKOYAET Caeayolme coaepKaTesbHo-
MeToAnYEecKne TNHUN: «Hurcna n BbiuncaeHna», « DYHKUUKN U TpadrKn», «YpaBHEHUA U HEPaBEHCTBaY,
«Hauyana matemaTnyeckoro aHanusa», «MHOXeCTBa M IorMKa». Bce OCHOBHbIe coaepskaTelbHO-
MEeToAMYECKME IMHUMN U3YYaIOTCA Ha NPOTAXKEHUW ABYX /IeT 0byYeHUn B CTapLuei WKoe, eCTECTBEHHO
OONONIHAA APYT APYra U NOCTeNeHHO HaCbIWAACh HOBbIMM TEMaMM U pasaenamu. [aHHbll Kypc ABaseTcs
WHTErpaTMBHbIM, MOCKOJIbKY 06beguHAET B cebe cofeprkaHne HECKONIbKMX MaTeMATUYECKUX AUCLUUMINH:
anrebpa, TPMroHOMETPUA, MaTEMATUYECKUIA aHaIN3, TEOPUA MHOKECTB M Ap. Mo Mepe Toro Kak yyalmecs
OBN1afEeBatoT BCE 6osiee WMPOKMM MaTeMaTUYECKMM annapaTtom, y HUX NocaenoBaTe/ibHO GopmMUpyeTcs 1
COBEPLUEHCTBYETCA YMEHME CTPOUTb MAaTEMATUYECKYIO MOAENb PeasibHOM CUTYaLUK, NPUMEHATb 3HAHUA,



noJsiydeHHble B Kypce «Anrebpa 1 Havana maTtemMaTMyecKoro aHaansa», ANs pelieHnsa caMoCToATeIbHO
chopMyNMpPOBaHHON MaTemMaTUUYECKOM 3a4a4m, a 3aTeM UHTEPMNPETMPOBATL NOJTYYEHHbIN pesyabTar.

CopeprrkaTeNibHO-MeToANYECKaA IMHNA «4rcna U BbluMCNEeHNA» 3aBepLuaeT GOpMUPOBaHME HAaBbIKOB
MCMONb30BaHNUA AENCTBUTE/IbHbBIX YMCEN, KOTOPOE HbI10 HAYaTO B OCHOBHOW LWKoJe. B cTapleit wkone ocoboe
BHMMaHWe yaenaetcs GoOpMUPOBAHMIO NPOYHbIX BbIYUCAUTENbHBIX HABbIKOB, BKAOYAIOLWLMX B cebs
NCMONb30BaHNE Pa3NYHbIX GOPM 3anncK AeNCTBUTENBHOIO YNCAA, YMEHME PALLMOHAIbHO BbINOAHATD
OENCTBUS C HUMMW, AenaTb NPUKMAKY, OLEHMBATL pe3ybTat. Obyyatowmecs noyyatoT HaBblKM NPUBANKEHHbIX
BbIYMCNEHWNI, BbINOJHEHWNS AENCTBUI C YNCAAMM, 3aNUCAaHHBIMWU B CTaHAAPTHON popme, NCNOIb30BaAHUSA
MaTeMaTUYECKMX KOHCTaHT, OLLEHMBAHUA YUCI0BbIX BblPaXKeHUHN.

JIMHUA «YpaBHEHWA U HepaBeHCTBa» PeasiM3yeTcsa Ha NPOTAXKEHMMU BCero obyyeHus B CTapLUei LWKoe,
MOCKO/IbKY B KaX40M pa3gesie Nporpammbl NpeaycCMOTPEHO pelleHMe COOTBETCTBYIOWMX 3a4a4.
Obyuatowmecs oBNaLEBAOT Pa3IMYHbIMU METOAAMM PeLLeHMUA LebiX, PaLMOHa/bHbIX, UPPALUOHA/bHbIX,
NoKa3aTe/bHbIX, 10rapUuGMUYECKUX U TPUTOHOMETPUYECKMX YPABHEHWNI, HEPABEHCTB U UX CUCTEM.
MonydyeHHble yMeHMA UCMOb3YIOTCA NPU UCCAeA0BaHUM GYHKLUMIA C MOMOLLbIO MPOU3BOAHOM, pelleHnn
NPUKNAAHbIX 33434 M 33434 Ha HaxoXAeHMe HaubOobLWNX U HAMMEHbLUMX 3HAYEHU GYHKUMK. [aHHasA
cofepsKateNbHaa IMHUA BKAtOYAET B ceba TakKe GopMMpPOBaHNE YMEHWIA BbINOAHATL PacyéTbl No popmyiam,
npeobpa3oBaHmMA LEblX, PaLMOHasbHbIX, MPPaLMOHAIbHbIX N TPUTOHOMETPUYECKUX BbIPaXKEHWI, a TaKKe
BbIPaXKEHWI, cogepiKalLmx CTeneHn 1 norapudmbl. brarogapsa nsyydeHuto anrebpanyeckoro matepuana
NPOMCXOAMUT AaNbHeliee pa3sBUTME aATOPUTMNYECKOTO U abCTPAKTHOrO MbllAEHMSA yUalLmMxca, GopmupyoTca
HaBbIKM AeAYKTUBHbIX PACCYyKAEHWUI, paboTbl C CUMBO/IbHBIMK GOPMaMK, NpeacTaBaeHUA 3aKOHOMEPHOCTEN U
3aBMCMMOCTEN B BUAE PAaBEHCTB M HepaBeHCTB. Anrebpa npeanaraeT adppeKTUBHbIE MHCTPYMEHTbI ANA
pelleHmA NPaKTUYECKMUX U eCTeCTBEHHO-HAYYHbIX 3a4a4, HarfAa4AHO AEMOHCTPUPYET CBOM BO3MOMKHOCTM KaK
A3blKa HAYKMW.

CopeprkaTteNbHO-MeToaMYeCcKaa MMHUA «PYyHKUUM U rpadUKn» TECHO NepensieTaeTca C APYruMn IMHUAMM
Kypca, MOCKO/IbKY B KAKOM-TO CMbIC/Ie 3343ET NOCAeA0BaTENbHOCTb M3yYeHUs maTepuana. M3yyeHume
CTeNeHHOM, MoKa3aTebHOM, 1orapudMMUUYECKON U TPUTOHOMETPUYECKUX GYHKLUMI, X CBOMCTB U rpaduKoB,
NCMoNb30BaHWE GYHKLMI A8 pPeLleHns 33434 U3 APYTUX y4ebHbIX NPeaMETOB U pPeanbHOM KU3HU TECHO
CBSA3QHO KaK C MAaTEMATUYECKMM aHaA/IM30M, TaK M C pelleHMeM ypaBHEHUI U HepaBeHCTB. MNpu aTom 6osblioe
BHMMaHMe yaensetca GopMMUPOBAHUNIO YMEHMA BblparKaTb GOPMyNammn 3aBUCUMOCTU MEXAY Pa3NNUYHbIMU
BE/IMYMHAMM, UCCEeL0BaTb NONYYEHHblE GYHKLMU, CTPOUTb X rpadmKn. MaTepunan 3Toi copepraTtesbHon
JIMHUK HaLleNneH Ha pa3BUTME YMEHUI U HABbIKOB, NO3BOAIOLLMX BbipaXKaTb 3aBUCMMOCTU MEXKAY BEANYUHAMMU
B pa3/iMyHON GOpMe: aHANUTUYECKOM, rpaduyecKkom n cnoBecHon. Ero nsyyeHne cnocobcteyet passuTmio
aNITOPUTMMNYECKOTO MbILLNEHWSA, CNOCOBHOCTM K 0606LLEHMIO U KOHKPETU3ALUMM, UCNOIb30BAHMIO aHANOTUA.

CopeprkaTenibHasa MMHUA «Hayana maTeMaTMYyecKoro aHaamn3a» no3BosseT CYLLECTBEHHO PACcUMPUTD KPYT KakK
MaTeMaTMYeCKUX, TaK U MPUKNAAHbIX 33434, LOCTYNHbIX 06y4YaloWUMCS, Y KOTOPbIX MOABNAETCA BO3MOXKHOCTb
nccneaoBatb U CTPOUTL rpadmKmn GYHKUNUI, onpesensTe UX HaMboNblUMe U HAUMEHbLUME 3HAYEHUSA, BbIMUCAATD
naowaamn ¢puryp 1 o6bEmbl Te, HAXOAUTb CKOPOCTM M YCKOPEHUs npoLieccoB. [laHHas cogeprKaTenbHan MHUA
OTKPbIBAET HOBble BO3MOHOCTM NOCTPOEHUSA MaTEMATUYECKUX MOAENEN pPeanbHbIX CUTYALNM, HAXOXKAEHUSA
Hauny4yLero pewweHna B NPUKNALHbIX, B TOM YMC/IE COLMANBbHO-9KOHOMUYECKMX, 334a4ax. 3HAKOMCTBO C
OCHOBAMW MaTEMATUYECKOro aHa/1M3a CNocobCTBYET Pa3BUTUIO abCTPaKTHOro, POPMabHO-OrMYECKOTO U
KpPeaTMBHOIro MbllieHUA, GOPMUPOBAHUIO YMEHWUI pacno3HaBaTb NPOABAEHUA 3aKOHOB MaTEMATUKM B HaYKe,
TEXHMKEe U UcKyccTBe. Obyyatowmecs y3HaoT O BblAAIOLWMXCA pe3yibTaTax, NoJyYeHHbIX B X046 Pa3BUTUSA
MaTeMaTMKM KaK HayKK, 1 UX aBTOpax.

CO,EI,ep)KaTe.I'IbHO-MeTO,CI,M‘-IECKaFI AnHnA « MHOKecTBa M IOrMKa» B OCHOBHOM MOCBALLEHA 31eMeHTaM TEOPUU
MHOecTB. TeOpeTMKO-MHOXeCTBEHHbIe NpeAcTaB/ieHNA NPOHM3bIBAIOT BeCb KypC LWKONbHOM MaTEMATUKN U



npeanaratoT Hanbosiee YHUBEPCAbHbIN A3bIK, 00beaMHAOWMI BCe pa3aesibl MAaTEMATUKKN U €€ NPUIOKEHUN,
OHW CBA3bIBAIOT pa3Hble MaTEMATUYECKME ANCUUMNINHBI B eauHoe Lenoe. [o3Tomy BarKHO AaTb BOSMOXHOCTb
LUKONIbHUKY NMOHUMATb TEOPETUKO-MHOMXKECTBEHHbIM A3bIK COBPEMEHHON MAaTEMATUKM U UCMOIb30BaTb €ro s
BblpaXKeHMA CBOUX MbICNEN.

B Kypce «Anrebpa v Hayana MaTeMaTMYecKoro aHam3a» NPUCYTCTBYIOT TaKXKe OCHOBbI MaTeMaTUYECKOro
MOAEeNMPOBaHUA, KOTOPble NpU3BaHbl cGOPMMUPOBaTb HaBbIKM NOCTPOEHUA MoAe el peanbHbIX CUTYaLUUiA,
nccneaoBaHMA 3TUX Mode el ¢ MoMOLLLbIO annapaTta anrebpbl 1 maTeMaTUUYECKOro aHaan3a u MHTepnpeTaumm
MoAy4YeHHbIX pe3ynbTaToB. TakMe 3a4aHuA BJIETEHbI B KaXKAbli U3 Pa3aenos Nporpammbl, NOCKOJ/IbKY BeCb
MmaTepman Kypca WMPOKO UCNONb3YeTca ANA PelleHns NPpUKAagHbIX 3a4a4. Mpu pelueHnn peanbHbIX
npaKTUYeCKMX 3a4a4 yyallmeca pa3suBaloT Habalo4aTeNbHOCTb, YyMEHME HaX0ANTb 3aKOHOMEPHOCTH,
abcTparmposartbes, UCNo/b30BaTh aHanorno, 06061aTh U KOHKPETU3NPOBaTL NPobaemy. eATenbHOCTb No
$bOpMNPOBAHMIO HABLIKOB pelleHUA NPUKNAAHbIX 33434 OpraHM3yeTca B NpoLecce M3yYeHUs BCex Tem Kypca
«Anrebpa v Hauyana MaTEMaTUYECKOro aHanm3a».

MECTO YYEBHOTO KYPCA B Y4EBEHOM MMJTIAHE

B yuebHOM nnaHe Ha M3yyYeHue Kypca anrebpbl U Hayan maTeMaTU4ecKoro aHaansa Ha 6asoBoM ypoBHe
oTBOAMTCA 2 Yaca B Hegento B 10 Knacce un 3 yaca B Hegento B 11 Knacce, Bcero 3a ABa roga obyyeHma — 170
Yyacos.



COAEPXAHUE YHEBHOIO KYPCA
10 KNACC
Yucna n BblMUCNEHUA

PaunoHanbHble yncna. Ob6bIKHOBEHHbIE U AEeCATUYHbIE APOOU, NPOLEHTbI, BECKOHEUYHbIE Nepnoanyeckmne
Apobu. ApudmeTnyeckume onepaumnm c paumoHanbHbIMK YNCIAMK, NPeobpPa3oBaHMA YNCIOBBIX BblPaXKEHWU.
MpumeHeHWe gpobeli U NPOLEHTOB A/1A PeLeHMA NPUKNAAHbIX 3334 U3 Pa3IMYHbIX OTpac/el 3HaHUN U
peasibHOM KU3HM.

[eicteutenbHble Yncna. PaumoHanbHble M MppaLMoHanbHble Yucaa. Apmbmermyeckme onepaumm c
AecTBUTEeNbHbIMKU Yncnamm. MprubanKEHHbIe BbluMCAEHUA, NPaBuUIa OKPYrAeHUaA, NPUKKAKA U OLEeHKa
pesynbTaTa BblUMCAEHUINA.

CteneHb C LenbiMm NoKasatesnem. CTaHaapTHas popma 3anucu AencTBuTelbHoro Ymcna. MicnonbsosaHue
noaxoasilert Gopmbl 3aNnUcK AEUCTBUTENbHbIX YNCEN ANA PELLEHNA NPAKTUYECKMX 33434 U NpeacTaBaeHuUA
OaHHbIX.

ApudmeTrnyecKkMin KopeHb HaTypaabHOM cTenenun. JecTBuUA ¢ apnuPMeTUHeCKMMMN KOPHAMM HATYpPaNbHOM
CTENeHu.

CUHYC, KOCUHYC M TAHFEHC YMCNAOBOro aprymeHTa. APKCUHYC, apKKOCUHYC, apKTaHIeHC YNC/I0BOrO aprymeHTa.
YpaBHEHUA N HepaBEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE Npeobpa3oBaHus.

MNpeobpasoBaHMe TPUFOHOMETPUYECKUX BblpaxKeHn. OCHOBHbIe TPUrOHOMETpUYeckne Gopmybl.
YpaBHeHWe, KOpeHb YpaBHeHUA. HepaBeHCTBO, pelleHme HepaBeHCTBa. MeToa NHTepBanos.

PeweHwne Lenbix U gpobHO-PaLMOHA/bHbBIX YPAaBHEHUIA U HEPABEHCTB.

PelweHne nppaumoHanbHbIX YpaBHEHUIA U HEPABEHCTB.

PeleHne TPUroHOMETPUYECKUX YPABHEHWA.

MprUMeHeHWe YpaBHEHWUI U HEPABEHCTB K PeLLUEeHMI0 MaTEMATUYECKMX 3aa4 M 33434 U3 pas/iMyHbIX obnactei
HayKW U peanbHOM KU3HM.

DyHKUMKN U rpadUKM
dyHKUMA, cnocobbl 3agaHna GyHKUMK. Mpadumk yHKUMK. B3aumHO obpaTHble pyHKLMN.

ObnacTtb onpeaeneHnsa n MHOMecTBO 3HauyeHn GyHKUMKU. Hynn dyHKunK. NMpomerKyTKM 3HaKONOCTOSIHCTBA.
YETHbIE N HEYETHbIE PYHKLUM.

CTeneHHan GpyHKUMSA C HaTypasibHbIM M LiesibiM nokasaTtesnem. E€ ceoicTea u rpadmk. CBoncTBa U rpad MK KOpHA
N-oM CTENEHMU.

TpUroHOMETPUYECKAA OKPYKHOCTb, onpegeneHne TPUroHOMETPUYECKUX GYHKLMIA YUCIOBOro apryMeHTa.
Hayana maTemaTMyecKoro aHanms3a

NMocnepoBaTenbHOCTH, cnocobbl 3a4aHuA I'IOC}'IELI,OBaTe}'IbHOCTeﬁ. MOHOTOHHbIE NOCNea0BaTENbHOCTH.



ApundmeTmyeckan 1 reomeTpuyeckas nporpeccumn. beckoHeuyHo ybbiBatollan reomeTpuyeckasa nporpeccus.
Cymma 6eckoHeyYHO ybbiBaloLLLEN FeOMeTpUYEecKol nporpeccun. Popmyna CNOXKHbIX MPOLLEHTOB.
Mcnonb3oBaHWe Nporpeccun Ansa peleHmsa peanbHbiX 3a4a4 NPUKNaAHOro Xxapakrepa.

MHoxecTBa 1 ornKa

MHOKecTBo, onepauumn Haa MHOXKecTBamu. [lnarpammbl ditnepa—BeHHa. MpMmeHeHMe TeopeTHKO-
MHOXeCTBEHHOro annapaTa 41 ONMUCaHMUA PeasibHbIX NPOLLECCOB U ABMEHWUIA, MPU PelleHnmM 3a4a4 U3 ApYyrux
yuyebHbIX NpeaMeToB.

Onpe,u,eneHme, Teopema, cneacreune, A0Ka3aTenbCTBO.



11 KJTIACC

Yucna u BbluUCNEHMA

HaTtypanbHble v Lenble ynucna. NpusHakm 4eNnMoCTU Lenbix Yncen.

CteneHb C paunoHaabHbIM NoKasatenem. CBOMCTBA CTEMEHW.

Norapuém yncna. lecaTmyHble U HAaTypanbHble norapudmol.

YpaBHeHuA 1 HepaBeHCTBa

MNpeobpasoBaHue BblpaxKeHUI, cogepKalumx norapnpmoi.

Mpeobpa3oBaHMe BblpaxKeHUI, COAEPKALLUX CTEMNEHU C PaLMOHAIbHbIM NOKa3aTeNem.
Mpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

lNoKasaTenbHble ypaBHEHUA N HEPaBEHCTBA.

Norapudmunyeckune ypaBHeHUA U HEPABEHCTBA.

CUCTEMbI IMHENHBIX YPaBHEHWUI. PelleHne NPUKAAAHbIX 33434 C MOMOLLbIO CUCTEMbI IMHENHBIX YPAaBHEHWUNA.
CUCTEMbI M COBOKYNMHOCTU PaLMOHaNbHbIX YPAaBHEHUIA U HEPABEHCTB.

MpumeHeHMe ypaBHEHWUI, CUCTEM U HEPABEHCTB K PELLEHUI0 MaTeMATUYECKUX 3a4a4 U 334a4 U3 Pa3IMYHbIX
obnacTtei HayKu 1 peanbHOM KU3HMU.

OYHKUMU 1 rpaduKm

®yHKumA. NMeproguyeckme GyHKUMK. NPOMEKYTKM MOHOTOHHOCTU QYHKLUMU. MaKCUMyMbl U1 MUHUMYMbI
dyHKUMK. Hanbonbliee M HaMmeHbluee 3HaYeHne GpyHKLUU Ha MPOMEXKYTKE.

TpuroHomeTpuyeckne dyHKLMU, UX CBOMCTBA U rpadUKu.
MokasaTenbHas 1 norapudmmyeckas GyHKLMMU, X CBOMCTBA U rpaduKu.
Mcnonb3oBaHue rpadmKkoB GyHKUNI oA pelleHns YpaBHEHUIA U IMHENHbBIX CUCTEM.

Mcnonb3oBaHue rpadmKoB GpyHKLUIA S1a UCCNe0BaHUA MPOLECCOB U 3aBUCMMOCTEN, KOTOPbIE BO3HMKAIOT NpU
pelleHnmn 3a4a4 U3 Apyrux y4ebHbix NPeameToB U PeanbHOM KU3HMU.

Hauana matemaTnyeckoro aHasiv3a
HenpepbiBHble GyHKLUMKU. MeToL MHTEPBAOB AN PELEHUA HEPABEHCTB.
MpounssogHas GyHKUNK. [eoMmeTprUUYecKmin U GU3NYECKUIA CMbICA MPOU3BOAHON.

Mpoun3BoaHble 31eMeHTapHbIX GYHKUMIA. Dopmy/bl HAXOXKAEHMA NPOM3BOAHON CYMMbI, NPOM3BEAEHMUA U
YacTHOro GyHKUMMNA.

anMEHeHMe I'IpOVI3BOLI,HOI7I K nccnegoBaHuio ¢yHKLI,I/I171 Ha MOHOTOHHOCTb U 3KCTPEMYMBbI. HaxoxgeHue
HanboNblLero u HauMeHbLLEro 3Ha4YeHUnA d)yHKLI,VIM Ha OTpe3Ke.

MNpUMeHeHNe NPOU3BOAHOM AN HAXOXKAEHUS HAUTYULLEro pewweHns B NPUKNAAHbIX 3a4a4ax, Ans
onpeaeneHns CKoOpPoCcTH nNpouecca, 3a4aHHoro Gopmynoi nam rpadmuKom.



MepBoobpasHan. Tabaunua nepsoobpasHbIX.

MHTerpan, ero reomeTpmyeckmn n pusmdeckuii cmbicia. BolumcneHme nHterpana no popmyne
HbloToHa—/1elibHuLa.



NMJAHUPYEMBIE PE3Y/IbTATDI

OcBoeHue yuebHOro npegmera «MatemaTrKa» A0MKHO obecneunsaTb 4OCTUMHEHWNE HAa YPOBHE CpeaHero
06L1ero 06pa3oBaHUA CaeayoLmX TMYHOCTHbIX, MeTanpeaMETHbIX U NPeaMeTHbIX 06pa3oBaTe /bHbIX
pe3yNbTaTos:

JIMMHOCTHbIE PE3Y/IbTATDI
JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NPOrpammbl y4yebHoro npeameta «MaTtemaTrka» XapaKkTepusyoTcs:
lparkaaHCKoe BoCMMTaHMeE:

—  chOPMUPOBAHHOCTbLIO FPAXKAAHCKOM MO3ULUM 0OYYaOLLErOCs KaK aKTUBHOTO M OTBETCTBEHHOTO Y/ieHa
poccuiickoro obuecTsa, NpPeAcTaBieHNEM O MaTeEMATUYECKMX OCHOBAX GpYHKLMOHMPOBAHUA
PasNUYHbIX CTPYKTYP, ABJAEHUI, Npoueayp rpaxaaHckoro obuiectea (BbI6opbl, ONPoOChI 1 np.),
YMeHMeM B3aMMOAENCTBOBATL C COLMANbHbIMU MHCTUTYTaMM B COOTBETCTBUM C UX QYHKLMAMM U
Ha3Ha4YeHuem.

MaTpmnoTnyeckoe BocnnTaHme:

—  chOopMMPOBAHHOCTHIO POCCUMNCKON FPaXKAaHCKON UAEHTUYHOCTH, YBAXKEHUA K NPOLLIOMY U
HacToALEMY POCCUMNCKON MATEMATUKM, LLEHHOCTHbIM OTHOLEHMEM K SOCTUXEHUAM POCCUACKUX
MaTeEMATMKOB M POCCMICKON MAaTEMATUUYECKOM LLKO/bI, K UCNONb30BaHMIO 3TUX AOCTUKEHUI B APYTUX
HayKax, TeXHo/0ruaAx, cdepax IKOHOMUKW.

[yXxOBHO-HPaBCTBEHHOI0 BOCNUTaHMUA:
— 0CO3HaHMEeM AYXOBHbIX LLEHHOCTEN POCCUMCKOro Hapoaa;

—  cpopMMPOBAHHOCTHIO HPABCTBEHHOIO CO3HAHMSA, 3TUYECKOrO NOBEAEHUA, CBA3AHHOMO C MPAKTUYECKUM
NPUMEHEHMEM AOCTUKEHUIN HAYKU U AeATENbHOCTbIO YYEHOIO; OCO3HaHWEM JIMYHOTO BK1aAa B
NOCTPOeHUe ycToumsoro byayuiero.

JcTeTUYecKoe BOCNUTaHUE:

— 39CTeTn4yeCKMM OoTHOLWeHneM K MMNpY, BKNKOYaA 3CTETUKY MaTeMaTUYECKNX 3aKOHOM6pHOCTEI\/‘I,
06'bEKTOB, 3a4av, DGMEHMﬁ, paCCVHAEHMﬁ; BOCNPUNMYMNBOCTbIO K MaTEMATUYECKMM aCNEKTam
Pa3/IN4YHbIX BUAOB UCKYCCTBA.

dunsmyeckoe BocnUTaHue:

—  chOpMMPOBAHHOCTBIO YMEHWNA NPUMEHATb MaTeEMaTUYECKME 3HAHMA B MHTepecax 340Pp0BOro U
6e30nacHoro obpasa *Xn3HU, OTBETCTBEHHOrO OTHOLLEHWUS K CBOEMY 34,0P0BbtO (340P0OBOE NUTAHME,
cHbanaHCMPOBAHHbBIN PEXUM 3aHATUIN U OTAbIXA, PerynapHasa ¢pusnyeckas akTMBHOCTb);

—  $M3NYECKOro COBEPLLEHCTBOBAHMA, NPU 3aHATUAX CNOPTUBHO-0340POBUTENIbHOM AEATENBHOCTbIO.
TpyaoBoe BocNUTaHME:
—  TOTOBHOCTbIO K TPYAY, OCO3HAHMEM LLEeHHOCTU TpyAontobus;

—  MHTEPecoMm K pasanyHbiMm chepam npodeccMoHanbHOM AeATeNbHOCTH, CBA3AHHBIM C MAaTEMATUKOM U
€€ NPUNOKEHUAMMU, YMEHNEM COBEPLLATb OCO3HAHHbIN BblbOp Byayluelt npodeccmm U peanm3oBbiBaTb



coBCTBEHHbIE YXM3HEHHbIE M/1aHbl; FOTOBHOCTbIO M CMOCOBHOCTLIO K MaTemMaTUYecKkomy 06pa3oBaHmIo 1
CaMo06pa30BaHMNIO Ha MPOTAKEHUM BCEMN KU3HM;

— TOTOBHOCTbIO K aKTUBHOMY y4aCTUIO B pelleHNN NPAKTUYECKUNX 3a4a4 MaTemaTHUyecKom
HanpaB/1€HHOCTU.

JKonornyeckoe BocnmTaHue:

—  cbOpPMMPOBAHHOCTbIO 3KOJIOFMUYECKOMN KyNbTypbl, NOHUMAHUEM BUAHUA COLMANbHO-3KOHOMMUYECKUX
NPOLLEeCCOB Ha COCTOSIHUE NPUPOAHONM M COLMANBbHOM cpebl, 0CO3HaHMEeM rnobanbHOro xapakrepa
3KoIornyeckux npobaem;

— OpMeHTaumel Ha NPUMEHEHNEe MaTeMaTUYECKMX 3HAHMI A4NA PeLleHna 3a4a4 B 061aCTM OKpy»KatoLLein
cpeabl, N1aHNMPOBAHMA MNOCTYNKOB M OLEHKM MX BO3MOKHbIX NOCAeACTBUIA A1 OKPYMKatoLLLen cpeapl.

LleHHOCTHK HAy4YHOIr O NO3HAHUA:

—  cpopMMPOBAHHOCTHIO MMPOBO33PEHMUSA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKKU U
06LLeCcTBEHHOM NPAKTMKN, NOHMMAHNEM MaTEMATUYECKOM HayKM Kak cepbl Ye0BeYECKOM
OeATeNbHOCTU, 3TANOB €€ Pa3BUTUA N 3HAYMMOCTM A8 PA3BUTUA LMBUAN3ALNNK;

— OBJlageHnem A3blIKOmM maTeMaTUKn 1 MaTemaTuyecKkom Kyanypoi/'l KaK cpeaCTBOM NO3HAaHUA MUPa;

—  TOTOBHOCTbIO OCYLLECTBNATL MPOEKTHYIO U UCCNEA0BATENBCKYIO AeATEIbHOCTb UHAMBUAYANbHO U B
rpynne.

METANPEAMETHbBIE PE3Y/IbTATHI

MeTanpegmeTHble pe3y/ibTaTbl OCBOEHWA NPOrpammol ydebHoro npegmeta «MaTemaTrKa» XapaKkTepusyroTca
OBJlafleHMEeM YHUBEPCa/bHbIMM NO3HABaTE/IbHbIMU AENCTBUAMM, YHUBEPCAIbHBIMU KOMMYHUKATUBHbIMM
OEVNCTBUAMM, YHUBEPCANIbHBIMU PErYNATUBHBIMU AENCTBUAMM.

1) YHuBepcanbHble No3HaBaTe/bHble AelicTBuA, obecneunsatoT GopmmpoBaHmne 6a30BbIX KOFTHUTUBHbIX
npoteccoB 0b6yyaroLLmMxca (0CBOEHNE METOA0B MO3HAHMA OKPYKAOLLEr0 MMUPA; NPUMEHEHME NIOFTUYECKMX,
ncciesoBaTeNbCKMX onepaumii, ymeHunin paboTaTb c HGOpmauuen).

basoBble nornyeckune AEViCTBMH:

—  BbIIBNATb WU XapaKTepu3oBaTb CYLL,ECTBEHHbIE MPU3HAKM MaTEMATUYECKUX OOBEKTOB, MOHATUN,
OTHOLLEHWUI MeXay NoHATUAMMK; GOPMYINPOBATL ONpeaeneHns NOHATUI; yCTaHaBANBATb
CYLLECTBEHHbIM NpU3HaK KnaccudpuKaLumm, OCHOBaHUA A5 0606LEeHNs U CPAaBHEHUS, KPUTEPUN
NpPoBOANMOrO aHan3a;

—  BOCMPUHMMATb, GOPMYINPOBaTL M NPE0BPA30BbIBATbL CYKAEHMUA: YTBEPANUTESbHbIE U
oTpuLaTeNbHblE, EANHUYHDBIE, YaCTHble U 0bLLMeE; YCNOBHbIE;

—  BbIABASATb MAaTEMATUYECKME 3aKOHOMEPHOCTH, B3aMMOCBA3M U NPOTUBOPEYna B GaKTax, AaHHbIX,
HabMOAEHUAX U YTBEPHKAEHUAX; NPeaaraTb KPUTEPUU ANA BblABAEHUSA 3aKOHOMEPHOCTEN U
npoTUBOpPEYNA;

— Aenatb BbiBOAbI C UCMNOJIb30BaHNEM 3aKOHOB JIOTUKU, AeAYKTUBHbIX U UHAYKTUBHbIX
YMO3aKﬂPOHeHMﬁ, YMO3aKﬂI-OHEHMﬁ Nno aHaNoruu,



— NpPOBOAUTb CAMOCTOATE/IbHO [l0Ka3aTe/IbCTBa MaTeMaTUUYECKUX YTBEPKAEHWUN (MpAMble U OT
NPOTUBHOCO), BbICTPaNBaTb apryMeHTaLmio, NPMBOANTb NPUMEPbI U KOHTPNPUMEPbI; 060CHOBbLIBAThL
CObCTBEHHbIE CYXKAEHMA N BbIBOAbI;

—  BbIBUpaTb cnocob peleHns yuebHOM 3a4a4m (CpaBHMBATL HECKO/IbKO BapMAHTOB PeLLEHUS,
BblIbMpaTb Hanbonee NOAXOAALINI C YYETOM CAMOCTOATE/IbHO BblAENEeHHbIX KpUTEPUEB).

BasoBble nccneaoBaTenbcKme AeNcTBus:

MCNo/Ib30BaTb BOMPOCHI KaK UCCNEA0BaTENbCKUIA MHCTPYMEHT NOo3HaHWA; GopMyanpoBaTh
BOMpPOCHI, GUKCUpYIOLWME NpoTMBOpeYne, Npobaemy, ycTaHaBAIMBaTb MCKOMOE M AaHHOE,
dbopmmnpoBaTb rMNOTE3Y, apryMeHTUPOBaTb CBOIO MO3ULMNIO, MHEHWE;

—  MPOBOAMUTb CAMOCTOATENbHO CNIAaHUPOBAHHbIN 3KCMEPUMEHT, UCCAeA0BaHME NO YCTaHOBAEHUIO
0cobeHHOCTel MaTeMATUYECKOrO 06bEeKTa, ABIEHMA, NPOLLECCa, BbIABAEHMIO 3aBUCMMOCTEMN
MeXKay 06bekTamu, ABEHUAMM, NPOLLeccamu;

— camocTosaTenibHo dopmMmynmpoBaTb 0606LLEeHMA K BbIBOAbI MO pe3ybTaTam NpoBeaEHHOIO
HabntoaeHNUs, nccnefoBaHuA, oLeHMBaTb AOCTOBEPHOCTb NOMYYEHHbIX PE3Y/bTaTOB, BbIBOAOB U
0606LeHNI;

— NPOrHO3npoBaTb BO3MOXHOE pPa3BUTUE NpoLecCa, a TakXKe BblABUIraTb NPeanosioxKeHna o ero
Pa3BUTUN B HOBbIX YCNOBUAX.

PaboTta c MHpopmaumei:

—  BbIABAATb AedUUNTbI MHPOPMALMU, AaHHbIX, HEOBXOAMMbIX 417 OTBETa Ha BOMPOC U ANA PeLleHus
3a4auu;

—  BblBUpPaTb MHOPMALMUIO U3 UCTOYHMKOB PA3/IMYHBIX TUMOB, aHAIM3MPOBATb, CUCTEMATU3UPOBATD U
MHTEPNPETUPOBATbL MHPOPMALMIO Pa3/INYHbIX BUAOB U GOPM NpescTaBNeHus;

—  CTPYKTypupoBaTb MHPOPMaLMIO, NPeacTaBATb eé B pa3/iMyHbIX GOpmax, UNNICTPUPOBATL
rpaduyecku;

—  OUEeHMBaTb HAAEKHOCTb MHGOPMALLMM MO CAMOCTOATENbHO CHOPMYANPOBAHHBIM KPUTEPUAM.

2) YHMBepcaibHble KOMMYHWUKaTUBHbIE AeNCTBUSA, obecrneymBatoT CPOPMMPOBAHHOCTL COLMAJbHbLIX HAaBbIKOB
obyyatowmxcs.

ObuieHue:

—  BOCMPUHMMATbL U GOPMYINPOBATb CYyKAEHNA B COOTBETCTBUM C YCIOBUAMMU U LMK 0BLWeHNs;
ACHO, TOYHO, FPAaMOTHO BbIpaXKaTb CBO TOYKY 3PEHMUA B YCTHbIX M MMCbMEHHbIX TEKCTaX, AaBaTb
NOACHEHMA NO XO4Y PeLleHnA 334341, KOMMEHTUPOBATb NOYYEHHbI pe3ybTaT;

— B Xoge obcyaeHua 3aaBaTb BONPOCHI MO cyllecTBy obcyKaaemol Tembl, Npobaembl, pelaemon
3a/a4u, BbICKa3blBaTb MAeU, HaLLeNeHHble Ha NMOUCK peLleHnA; CONOCTaBAATb CBOWN CYXAEHUA C
CYKOEHMAMM APYTUX YYaCTHUKOB AMasiora, 06HapyKMBaTb pas/inime U CXOACTBO NO3ULMUIA; B
KOPpEeKTHON dopme GopMynnMpoBaTb Pa3HOTIacKaA, CBOU BO3PAKEHUS;

—  MNpeAcTaBAATb pe3y/bTaTbl PelleHns 3a4a4n, IKCNEePUMEHTa, UCCAeA0BaHMA, NPOEKTa;
CaMOCTOATE/IbHO BblIbMpPaTb GOPMaT BbICTYMJIEHUSA C YY4ETOM 334a4 Npe3eHTaunm u ocobeHHocTeln
ayautopuu.



CoTpyaHunyecTso:

— MOHWMMAaTb 1 UCNO/b30BaTb NPENMYLLECTBA KOMaHAHON U MHAMBUAYANbHOW PaboTbl NPU pelleHum
y4yebHbIX 3a4a4; MPUHUMATb LieSib COBMECTHOMN AeATeNbHOCTU, NAaHNPOBaTh OPraHn3aUmio
COBMECTHOM paboTbl, pacnpeaenatb BuAbl paboT, AoroBapuBaTbhea, obcyKaaTb NPOLLECC U pe3ynbTaT
paboTbl; 0606WaTb MHEHWUA HECKONIbKUX NIOAEN;

—  yyacTBOBaTb B rpynnoBbIX dopmax paboTbl (0bcykaeHMA, 06MeH MHEHUIA, KMO3roBble LUTYPMbI» U
WHble); BbINOJIHATbL CBOO 4YacTb PabOTbl U KOOPAMHMPOBATL CBOU AEUCTBUA C APYTUMU YeHaMMU
KOMaHZbl; OL,eHNBATb KaYeCTBO CBOErO BKN3Aa B OOLWMIM NPOAYKT MO KPUTEPUAM,
cboOpMyNNpPOBaAHHBIM YHaCTHUKAMM B3aUMOLENCTBUA.

3) YHuBepcanbHble perynaTuBHble AeicTBUA, obecneunsaoT GopmMUMpPOBaHNE CMbICIOBbIX YCTAHOBOK U
YKU3HEHHbIX HaBbIKOB IMYHOCTU.

CaMOODFaHM3aLI,M$|C

—  COCTaBAATb M/aH, aAropUTM peLleHns 3a4a4umn, BbibnpaTb cnocob pelleHns ¢ y4ETOM MMEROLLLMXCA
pecypcoB 1 cOHCTBEHHbIX BO3MOXHOCTEN, apryMeHTUPOBaTb U KOPPEKTUPOBATL BapMaHTbI PeLleH M
C Y4ETOM HOBOWN MHDOPMALUN.

CaMOKOHTpOAb:

—  BJ/IaieTb HaBblKaMW NO3HABaTEIbHOMN pedeKCcMM KaK OCO3HAHMA COBEPLUAEMbIX AEWUCTBUI U
MbICNIUTENIbHbIX NPOLECCOB, UX PE3YAbTATOB; BNAAETb CNOCOBamMM CAMOMNPOBEPKM, CAMOKOHTPOAA
npoLecca v pesyabTaTa pelleHns MaTeMaTyeckol 3a4auu;

—  npeaBnAETb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPWU PELLEHNUN 33434M, BHOCUTb KOPPEKTUBDI
B AeATe/IbHOCTb Ha OCHOBE HOBbIX 0BCTOATENbCTB, AaHHbIX, HaAEHHbIX OLLIMOOK, BbIABNEHHbIX

TpyAHOCTEN;

—  OLEeHMBaTb COOTBETCTBUE pe3ynbTaTa eI U YCA0BUAM, OBBACHATL MPUUMHBI AOCTUNKEHMA UK
HEeAOCTUNKEHNA Pe3yIbTaToB AEeATEeIbHOCTM, HAXOAMTb OLINBKY, AaBaTb OLLEHKY NpUobpeTéHHOoMY
onbITy.

MPEAMETHBbIE PE3Y/IbTATHI

OcBoeHMe yyebHoro Kypca «Anrebpa 1 Hayana MaTemMaTUYECKOro aHaM3a» Ha YPoBHe cpeaHero obuiero
06pa3oBaHMA A0/KHO obecneunBaTb 4OCTUNKEHMNE CAeAYIOLIMX NPeaMETHbIX 06pa3oBaTe/IbHbIX Pe3y/bTaToB:

10 KNACC
Yucna n BblMUCNEHUA

OnepupoBaTb NOHATUAMM: PaLMOHANbHOE U ,CI,EVICTBVITEJ'IbHOE 4yuncno, 06bIKHOBEHHaA U AeCATUYHaA ,El,p06b,

NPOUEHTDI.
BbInonHATL apVId)METM‘-IeCKMe onepaunn C paunmoHaabHbIMU U AeﬁCTBMTeﬂbeIMM Ynucnamu.

BbINONHATL NPUBAUNKEHHbIE BbIYUCAEHUS, UCNOb3YA NPABUNA OKPYIEHUA, AeNaTb NPUKNAKY U OLEHKY
pe3ynbTaTta BblYUC/IEHWNA.



OnepunpoBaTh MOHATUAMM: CTENEHb C LIebIM MOKa3aTesieM; CTaHAgapTHas Gopma 3anucu AeicTBUTeIbHOro
yncna, KOpPeHb HaTypaibHOW CTENEHW; CNO/Ib30BaTh NOAXOAALLYO GOPMY 3anncK AEUCTBUTE/bHbIX Yucen ans
pelleHns NpakTUYeCcKMX 3a4a4 U NpeacTaBneHna AaHHbIX.

OnepupoBaTb NOHATUAMM: CUHYC, KOCUHYC M TaHTEHC NPOM3BOJIbHOIO YIA1a; UCNOb30BaTb 3aMMUCh
NPOW3BO/ILHOTO Yr/1a Yepes obpaTHbIe TPMIOHOMETpUYECKNEe GYHKLUMN.

YpaBHeHuA 1 HepaBeHCTBa

OnepurpoBaTb NOHATUAMMU: TOXKAECTBO, YpaBHEHNE, HEPABEHCTBO; Lie/10e, paLuMoHabHOe, MppaLMoHaibHoe
ypaBHEHWe, HePaBEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHME;

BbInonHATL ﬂpeO6pa3OBaHMﬂ TPUTOHOMETPUYECKUX Bblpa)KeHMVl 1 pewaTtb TPUroHOMETPUYECKHUE YpaBHEHUA.

BbINONHATL NpeobpasoBaHMA LeblX, PaLMOHANbHbBIX M MPPALLMOHAIbHbIX BbIPAXKEHUI U pellaTb OCHOBHblE
TUMbI LEeNbIX, PAaLMOHA/bHBIX MU UPPALMOHAJbHBIX YPaBHEHWUI M HEPABEHCTB.

MpUMeHsTb YpaBHEHMA U HEPABEHCTBA A1 PeleHMa MaTeMaTUYEeCKMX 33434 M 33434 M3 Pas/iMyHbix obnacteit
HaYKM U peanbHOM KMU3HMW.

MOAEJ’IMDOBaTb peanbHblEe CUTYAUWNUN Ha A3blKE aﬂl'86pbl, COCTaB/IATb BbipaXKeHUA, ypaBHeEHUNA, HEPABEHCTBA MO
YCNoBUIO 3a4a4un, nccneanosatb MNOCTPOEHHbIE MOAEN TN C UICMNO/TIb30OBAaHUEM annapaTa anre6pb|.

OYHKUMU 1 rpaduKm

OnepupoBaTb NOHATUAMM: GYHKUMS, cnocobbl 3aaHMA GYHKUMKU, 061aCcTb onpeaeneHnsa U MHOXKECTBO
3HauYeHu GyHKUmMK, rpadmk GyHKLMK, B3aMMHO obpaTHble pyHKLUM.

OnepunpoBaTb MOHATUAMM: YETHOCTb U HEYETHOCTb PYHKLUMUU, HYMU GYHKLMM, MPOMENKYTKN 3HAKOMOCTOAHCTBA.
Mcnonb3oBaTb rpadmKkm GyHKLMIA A1A peleHnn ypaBHEHWUN.

CTpouTb M YnTaTb rPadUKU TMHENHOMN PYHKLMKN, KBASPATUYHON GYHKLUN, CTENEHHOM GYHKUUM C LLebIM
noKasaTtenem.

Mcnonb3oBatb rpadmKkm GyHKUMIA ANA UCCNe0BaHUA NPOLECCOB U 3aBUCMMOCTEN NPU PeLIeHNN 3a4a4 U3
OPYrUX y4ebHbIX NPeaMeTOB U peasibHOM KU3HU; BbiparkaTb GOpPMYamM 3aBUCUMOCTU MEXAY BETNYMHAMM.

Hauyana matemaTMyeckoro aHanm3a
OnepurpoBaTb NOHATUAMM: NOCAEA0BATENbHOCTb, apMbMETMYECKan U reOMETPUYECKas NpPorpeccum.

OnepunpoBaTb NOHATUAMU: 6ECKOHEYHO ybHblBatOLWasA reoMeTpuYeckan Nporpeccus, Cymma 6eckoHeuHo
yb6biBatoLLEe reOMEeTPUYECKON NPorpeccumn.

3apaBaTb NOCNEA0BATE/IbHOCTHU pa3nyYHbIMUN cnocobamm.

Mcnonb3osaTth CBOMCTBA NOCNEA0BATENbHOCTEN U NPOrPeccUil ANA PelleHna peanbHbIX 33434 NPUKAAAHOro
XapakTepa.

MHoKecTBa 1 nornka
OnepunpoBaTb NOHATUAMM: MHOXKECTBO, ONEepaLmn Hag MHOXKeCTBaMu.

Mcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM annapat 41a ONMCaHUA PeasbHbIX NPOLECCOB U ABAEHWIA, NpK
peleHnmn 3a4a4 U3 apyrux y4ebHbix NnpeameTosB.



OI'IepVIpOBaTb NMOHATUAMMWU: onpeaeneHmne, Teopema, cneacrsme, A0Ka3aTeibCTBoO.

11 KNACC
Yucna n BblMUCNEHUA

OnepupoBaTb MOHATUAMMW: HATYPabHOE, LIe/I0e YNC/I0; UCNO/1b30BaTh NPU3HAKMU AENUMOCTU LLeNbiX Yncen,
pa3noKeHne Yncia Ha NPOCTble MHOXKUTENIN O1A pPelleHns 3a4ay.

OnepurpoBaTb NOHATMEM: CTEMEHb C PALMOHA/bHbLIM NOKa3aTesleM.
OnepupoBaTb NOHATUAMMU: NOrapUPM YMCAa, JECATUYHBIE U HATypasibHble orapudmbl.
YpaBHEHUA 1 HEpPaBEHCTBA

MpYMeHsTb CBOMCTBA CTEMEHW A/1A Npeobpa3oBaHMA BblpaXKeHW; ONepupoBaTb NOHATUAMM: NMOKasaTeNbHOe
YypaBHEHWE U HEePABEHCTBO; pellaTb OCHOBHbIE TUMbl NOKA3aTe/IbHbIX YPAaBHEHWIA M HEPABEHCTB.

BbINOHATL NPe0bpPa30BaHMNA BblpaXKEHWUI, coaepsKalmnx Aorapmdmbl; 0NepupoBaTb NOHATUAMMU:
norapndmuyeckoe ypaBHeHME U HEPABEHCTBO; PeLIaTb OCHOBHbIE TUMbI IOrapUPMUUECKUX YPABHEHUI U
HepaBeHCTB.

HaxoauTb peweHna I'IpOCTGVILUMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepunpoBaTb MOHATUAMM: CUCTEMA JIMHENHDIX YPAaBHEHWUI N €€ peLleHne; UCNO0Ib30BaTb CUCTEMY IMHENHDBIX
YPaBHEHWI A5 pelleHns NPaKTUYeCKUX 3a4au.

HaxoauTb peleHuna NpoCcTenLnX CUCTEM U COBOKYMHOCTEN PaLMOHaNbHbIX YPaBHEHUIA U HEPABEHCTB.

MopgennpoBaTb peasibHble CUTYaUUn Ha A3bIKe aﬂF86pbl, COCTaB/IATb Bblpa*KeHnA, ypaBHEHUA, HEPABEHCTBA U
CnCTeMbl NO YCNOBUIKO 3a4a4U, UCCNenoBaTb NOCTPOEHHbIE MO4EN TN C UCNOJ/Ib30OBAHUEM alnapaTa aJ'IFE6pr.

DyHKLUMKN U rpadUKn

OnepurpoBaTb NOHATUAMM: NepUoaNYEcKan GyHKLMA, NPOMEKYTKM MOHOTOHHOCTU QYHKLMU, TOUKK
3KcTpeMyma GYHKLMK, Hanbonbluee U HaMMeHbLIee 3HaYeHMA GYHKLMM Ha NPOMENKYTKE; UCNO/Ib30BaTb UX
ANA uccnefoBaHna GYHKUMK, 3a8aHHON rpaduKom.

OnepupoBaTb NOHATUAMM: TPAPUKM NOKA3aATENbHOM, NOrapUGMUYECKON U TPUFOHOMETPUYECKUX QYHKLUMI;
n306paxaTb UX HAa KOOPAMHATHOM NAOCKOCTM U UCMO/b30BaThb A/1A PELIEHNA YPaBHEHUA U HEPaBEHCTB.

MN306parkaTb Ha KOOPAMHATHOM MJIOCKOCTU rPadUKN IMHENHBIX YPABHEHWUI U UCNOJIb30BaTb UX AN1A peleHuns
CUCTEMbI JINHENHbIX YPaBHEHUN.

Mcnonb3oBaTtb rpaduKkm GyHKUMIA ANA UCCef0BaHUA MPOLECCOB M 3aBUCMMOCTEN M3 ApYyTrnX yyebHbIX
ANCLMMNINH.

Hauyana matematnyeckoro aHanmsa

OnepupoBaTb NOHATUAMM: HeNpepbiBHAA GYHKUMA; NPOoM3BOAHAA GYHKLMMU; UCMONb30BATb FTEOMETPUYECKUIA U
dU3NYECKUIA CMbICA NPOU3BOAHOM A1A pPeLleHMA 3a4au.

HaxoauTb Npon3BoAHble 3/IeMeHTAaPHbIX GYHKUNI, BbIMMCAATL NMPOU3BOAHbBIE CYMMbI, MPOM3BEAEHMS,
4YacTHOro QYHKLUMIA.



Mcnonb3oBaTb NPOU3BOAHYIO ANA nccneaosaHma GYHKUMM Ha MOHOTOHHOCTb M 3KCTPEMYMbI, MPUMEHATb
pe3yibTaTbl MCCAEA0BaHNA K MOCTPOEHMIO rpadmKoB.

Mcnonb3oBaTb NPOM3BOAHYIO ANA HAXOXKAEHMA HAUYYLIEro pewweHma B NPUKNAAHbIX, B TOM Ynucne
CoUuMaIbHO-3KOHOMMUNYECKUX, 3a4a4aX.

OnepupoBaTb NOHATUAMM: NePBOOOPA3HAA U UHTErPaa; NOHUMATb FrEOMETPUYECKUIN U GUINYECKUIA CMbIC
WHTerpana.

Haxoantb nepBoobpasHbie 3n1eMeEHTaAPHbIX GYHKLUMIN; BbIYUCAATL MHTErpan no ¢opmyne HototoHa—/lenbHuua.

PewaTb NnpuKkNagHble 3a4a4m, B TOM YMC/IE COLMAIbHO-3KOHOMMYECKOTO N GU3NYECKOro XapaKTepa,
cpeAcTBaMU MaTeMaTUYECKOro aHaM3a.



TEMATUYECKOE MNJIAHMPOBAHUE

10 KNACC
Konnuectso yacos

No dNeKTpoHHbIe (undposble)
HanmeHoBaHWe pa3anenos v Tem Nporpammel

n/n Beero KoHTpo/ibHbIE MpakTnueckne obpasoBaTesibHble pecypchl

paboTbl paboTbl

1 MHoecTBa pauMOHabHbIX U AEACTBUTENbHbIX YNCEN. 14 1 0 bubanoteka LIOK
PauuMoHanbHble ypaBHEHMA N HEPABEHCTBA

2 ®yHKUMKM 1 rpaduKn. CTeneHb ¢ uenbiM NokasaTesnem 6 0 0 bubnanoteka LLOK

3 ApnPMeTUUYECKMI KOPEHb N—OMN CTEMNEHM. 18 1 0 bubanoteka LLOK
NppaumoHanbHble ypaBHEHWA M HEPABEHCTBA

4 dopmynbl TPUrOHOMETPUN. TPUTOHOMETPUYECKNE 22 1 0 Bubanoreka LLIOK
ypaBHeHuA

5 MNocnepoBaTenbHOCTU M NPOrpeccumn 5 0 0 Bubanoreka LLIOK

6 MNoBTopeHue, 0606LLEHNE, CUCTEMATM3ALMA 3HAHWUI 3 1 0 bubaunorteka LIOK

OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68 4 0



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

11 K/TACC

Konunuectso yacos
DNeKTPOHHbIe (LndpoBble)
Ne n/n | HaumeHoBaHWe pasaenos M Tem NPOrpammbl
5 KoHTponbHble MpakTnueckmne obpa3oBaTesibHble pecypcbl
cero
paboTbl paboTbl
1 CreneHb C pauMOHaNbHbLIM NOKasaTenem. 12 1 0
MNMoKasaTenbHaa pyHKUMA. [NoKa3aTenbHble YpaBHEHUA bubanoteka LIOK
M HepaBeHCTBa
2 Norapudmmyeckas oyHKumMA. Jlorapnpmmnyeckme 12 0 0
bubanoteka LLOK
YypaBHEHWA N HEPaBEHCTBA
3 TpuroHomeTpuyeckne GpyHKUMM N NX rpaduKm. 9 1 0
bubaunoteka LIOK
TpuroHomeTpuyecKkne HepaBeHCTBa
4 MpounssoaHas. NpumeHeHWe NPOU3BOAHOM 24 1 0 bubanoteka LIOK
5 UHTerpan n ero npMmeHeHumn 9 0 0 bubanoteka LIOK
6 CucTeMbl YpaBHEHUM 12 1 0 bubanoteka LIOK
7 HaTypanbHble U uenbie Yyncna 6 0 0 bubanoteka LIOK
8 MoBTOpeHune, 0606LLeHNE, CUCTEMATU3ALMA 3HAHUI 18 2 0 Bnbnunorteka LLOK
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 102 6 0



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

MOYPOYHOE NJTAHMPOBAHUE

10 KJTACC
Konnyectso 4yacos

Ne JaTta DNEeKTPOHHble undpoBbIe
Tema ypokKa

I'I/I'I B KOHTpONbHbIE MpaKTnyeckue n3yyeHuA 06pa3OBaTEI'Ibe|e pecypcobl

cero
paboTbl paboTbl

1 MHoOXecTBO, onepaumn HaL MHOXKeCTBaMMU. 1 0 0 --- Bubanorteka LLOK
Ounarpammsbl Innepa—BeHHa

2 PauunoHanbHble yncna. ObbIKHOBEHHbIE N AEeCATUYHbIE 1 0 0 - bubnunorteka LIOK
Apobu, NpoueHTbl, beCKoHeYHble Nepuoanyeckmne
Apobu

3 ApudmeTmnyeckune onepaumm C paunMoHa bHbIMU 1 0 0 - BubanoTeka LLIOK
yncnamm, npeobpas3oBaHMA YMCOBLIX BblpaXKeHUM

4 MpumeHeHWe apobelt U NPOLEHTOB ANA peLleHns 1 0 0 - bnubanoteka LIOK
NPWUKNAAHbIX 33434 U3 PA3/IMYHbIX OTPaCaen 3HAHUI U
peanbHOM KU3HU

5 MpumeHeHWe gpobelt U NPOLEHTOB ANA pPeLleHnn 1 0 0 - Bubanoreka LLIOK
NPUKAaAHbIX 33434 U3 Pa3/IMYHbIX OTPaCcaeN 3HaAHWUI U
peanbHOM XKU3HU

6 JevictBuTEeNbHbIE YMCcAa. PaunoHanbHble 1 1 0 0 Bubanorteka LLOK
MppaLMOHaNbHble Yncna

7 ApudmeTnyeckme onepaLmm c 4enNcTBUTENbHBIMU 1 0 0 --- BubanoTeka LLIOK
yncnamm

8 MpnbANKEHHbIE BbIYNCAEHUSA, NPaBUAA OKPYTIEHUs, 1 0 0 - bubanoteka LIOK



https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/be888093
https://m.edsoo.ru/746d5dce

NPUKNAOKa U OLLEHKa pe3ynbTaTa BbIUMCNEHWN

ToxaecTsa U TOXKAECTBEHHbIE ﬂp606pa3OBaHMﬂ

Bubaunorteka LLOK

10

YpaBHeHWe, KOpeHb ypaBHEHWUs

Bubanorteka LOK

11

HepaBeHCTBO, pelleHne HepaBeHCTBa

Bubaunorteka LLOK

12

MeTog nHTEepBanos

Bubaunorteka LLOK

13

PeweHune Luenbix 1 ApobHO-paLMOHAbHbIX YpaBHEHUI
N HepaBeHCTB

Bubaunorteka LLOK

14

KoHTposibHan paboTa no Teme "MHoxecTBa
PaLMOHANbHbIX U AeNCTBUTENbHbIX YMCeN.
PaunoHanbHble ypaBHEHUA U HepaBeHCTB"

bubaunorteka LOK

15

®yHKLMA, cnocobbl 3agaHna GyHKUUKU. B3anmHo
obpaTHble GYHKLMMU

Bubaunorteka LLOK

16

Mpaduk PyHKUMKM. ObnacTb onpeaeneHma U MHOXKECTBO
3HauyeHun GyHKUMKN. Hynn dyHKumnK. MpomeKyTKM
3HAKOMOCTOAHCTBA

bubanorteka LIOK

17

YETHbIE M HEYETHbIE PYHKLUK

Bubaunorteka LLOK

18

CreneHb ¢ LenbiM NokasaTenem. CtaHgapTHas dopma
3anuncu gencTBUTENbHOTO YMCNa

Bubaunorteka LLOK

19

Mcnonb3oBaHue nogxogsaiieit Gopmbl 3anmcu
OENCTBUTE/IbHbIX YNCEN AA PeLleHNs NPaKTUYECKUX
3a/a4y 1 NpeacTaBaeHUsA AaHHbIX

bubanorteka LIOK

20

CreneHHas d)yHKLI,MFI C HAaTypa/ibHbIM U UENbIM

Bubaunorteka LLOK



https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/3a23ac15

nokasartenem. E€ ceoiicTBa U rpadmk

21

ApundmeTnyeckmnit KopeHb HaTypasibHOM cTeneHn

Bubaunorteka LLOK

22

ApndmeTnyeckmnit KopeHb HaTypasibHOM cTeneHn

Bubanorteka LOK

23

CsolicTBa apnPMETUYECKOTro KOPHA HaTypaibHOM
cTeneHu

Bubaunorteka LLOK

24

CsolicTBa apnPMeTUHECKOro KOPHA HaTypasibHOM
cTeneHu

Bnbnunoteka LLOK

25

CsolicTBa apnPMeTUUYECKOro KOpHA HaTypasibHOM
cTeneHu

Bubnaunorteka LLOK

26

Jenctena c apudmeTMYecKMmMM KOPHAMKU N—OM CTENEHMU

Bubaunorteka LLOK

27

Jenctena c apudmeTMyecKMmMm KOPHAMKU N—OM CTENEHMU

Bubaunorteka LLOK

28

Jenctena c apudmeTMyecKMmm KOPHAMKU N—OM CTENEHMU

Bubaunorteka LLOK

29

Jenctena c apudmeTMYecKMmMM KOPHAMKU N—OI CTENEHMU

Bubaunorteka LLOK

30

Jenctena c apudmeTMyecKMMM KOPHAMKU N—OI CTENEHMU

Bubaunorteka LLOK

31

PelweHne nppaumoHanbHbIX YypaBHEHUA U HEPABEHCTB

Bubaunorteka LLOK

32

PelseHne MppaLMOHabHbIX YPaBHEHWUI U HEPABEHCTB

Bubaunorteka LLOK

33

PelseHne MppaLMOoHaNbHbIX YPaBHEHWUI U HEPABEHCTB

Bubaunorteka LLOK

34

PeleHne MppaLMOoHabHbIX YPaBHEHWUIN U HEPABEHCTB

Bubaunorteka LLOK

35

PeweHne MppaumoHanbHbIX ypaBHEHUI N HEPABEHCTB

Bubnaunortexka LOK



https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d82c36d4

36

CBoMcTBa U rpad MK KOPHSA N-0 CTENEHMU

Bubaunorteka LLOK

37

CBoMcTBa U rpad MK KOPHSA N-0 CTENEHMU

Bubaunorteka LLOK

38

KoHTposibHana paboTa no Teme "ApnudpmeTtnyeckmii
KOpeHb nN—0o cTeneHu. MppaumoHanbHble ypaBHEHUA U
HepaBeHcTBa"

Bubanorteka LOK

39

CMHYC, KOCMHYC M TAHTEHC YXCNIOBOrO apryMmeHTa

Bubaunorteka LLOK

40

CUHYC, KOCMHYC U TAaHTEHC YNC/TIOBOIO apryMeHTa

Bubaunorteka LLOK

41

APKCUHYC, apPKKOCMHYC W apPKTAHFEHC YNCN0BOIO
aprymeHTa

Bubnaunorteka LLOK

42

APKCUHYC, apKKOCUHYC W apKTaHFeHC YNCN0BOro
aprymeHTa

Bubaunorteka LLOK

43

TpuroHomeTpuUyecKkasn OKPYKHOCTb, onpeaeneHune
TPUFOHOMETPUYECKUX PYHKLMIA YNCNOBOIO apryMmeHTa

Bnbnunoteka LLOK

44

TpUroHoMeTpUYEeCcKaa OKPYKHOCTb, onpeaeneHue
TPUrOHOMETPUYECKUX GYHKLMIA YUCNOBOTO aprymeHTa

Bubnaunortexka LLOK

45

OcHOBHble TpUroHoMeTpuyeckme Gopmybl

Bubaunorteka LLOK

46

OCHOBHble TpUroHomeTpuyeckmne Gopmybl

Bubaunorteka LLOK

47

OCHOBHble TpUroHomeTpuyeckmne Gopmybl

Bubanorteka LOK

48

OCHOBHble TpUroHomeTpuyeckmne Gopmybl

Bubaunorteka LLOK

49

MNpeobpasoBaHne TPUFOHOMETPUYECKUX BbIPAMKEHN

Bubaunorteka LLOK

50

MNpeobpaszoBaHne TPUFOHOMETPUYECKUX BbIPArKEHN

Bubaunorteka LLOK



https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/eb0cc5e3

51

MpeobpazoBaHMe TPUTOHOMETPUYECKUX BbIPAXKEHUI

Bubaunorteka LLOK

52

MpeobpazoBaHMe TPUTOHOMETPUYECKUX BbIPAXKEHUI

Bubanorteka LOK

53

MNpeobpas3oBaHne TPUFOHOMETPUYECKUX BbIPAXKEHN

Bubaunorteka LLOK

54

PelleHne TpUroHOMeTPUYECKMX YPABHEHW

Bubaunorteka LLOK

55

PelleHne TpUroHOMETPUYECKMX YPABHEHW

Bubaunorteka LLOK

56

PelwleHne TpUroHOMeTPUYECKMX YPABHEHWA

Bubaunorteka LLIOK

57

PelleHne TpUroHOMeTPUYECKUX YPABHEHW

Bubaunorteka LLOK

58

PelweHne TpUroHoMeTpUYECKMX YPABHEHW

Bubaunorteka LLOK

59

PelleHne TpUroHoMeTpUYECKUX YPABHEHW

Bubaunorteka LLOK

60

0606ueHme no Temam "OcHOBHbIe
TpuroHomeTpuyeckne ¢opmynbl. TPUrOHOMETPUYECKNE
ypaBHeHus"

Bubaunorteka LLOK

61

KoHTposibHana paboTa no Teme "®opmynbl
TPUroHomeTpuun. TPUroHomeTpuyeckue
ypasHeHuAa"/Bcepoccuiickas nposepoyHas paboTa

Bubnunorteka LLOK

62

WTorosas KoHTposibHasA paboTa / Bcepoccuiickan
npoBepoyHan pabota

Bubaunorteka LLOK

63

O6o06LieHMe, cucTemaTm3aums 3HaHNI 3a Kypc anrebpbl
M Hayan matemaTudeckoro aHanmsa 10 Knacca

bubnunorteka LLOK

64

ApndmeTmnyecKkas 1 reomeTpmuyecKas Nporpeccuu.

Bubaunorteka LLOK



https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/1f4655da

Mcnonb3oBaHue nporpeccunun ona peweHna peaabHbIX
3a4a4 NPUKNagHOro Xxapaktepa

65 BeckoHeuHo ybbiBatolLas reomeTpuyeckan nporpeccus. | 1 - bubanoteka LIOK
Cymma 6ecKkoHeYHO ybbIBaloLLLEN FEOMETPUYECKOM
nporpeccum
66 dopmyna CNOXKHbIX NPOLLEHTOB 1 - bubanoTeka LLIOK
67 dopmyna CNOXKHbIX NPOLLEHTOB 1 - bubanoTeka LLIOK
68 Ob6ob6uieHre, cucTemaTmsaums 3HaHWUIM 3a Kypc anrebpbl | 1 --- BubanoTeka LLIOK
W Havyan matemaTmyeckoro aHanam3a 10 knacca
OBLUEE KONTMYECTBO YACOB MO NPOrPAMME 68



https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/1cbf72b1

11 K/TACC

Konunyectso vacos

Ne [ata DNEeKTPOHHble UNppoBbIe
Tema ypoka

n/n 5 KOHTponbHbIE MpakTnyeckme n3yvyeHusa obpasoBaTesnbHble pecypchbl

cero
paboTbl paboTbl

1 CreneHb C pauMOHaNbHbIM NOKasaTesem 1 0 0 - BubanoTeka LLIOK

2 CBolicTBa CTEMNEHM 1 0 0 --- BubanoTeka LLIOK

3 MNpeobpasoBaHue BblpaxKeHU, cogeprKalLmnx 1 0 0 - bubanoTeka LLIOK
paLMOHanbHble CTENEHU

4 Mpeobpa3oBaHue BbipaxKeHUI, coaepKallmnx 1 0 0 - bubanoteka LLOK
paunoHanbHble CTeMNeHU

5 MNpeobpas3oBaHmne BblParKeHWUM, cogeprKallmnx 1 0 0 Bubanoteka LLOK
paLMOHabHble CTEMEHU

6 lMokasaTenbHble ypaBHEHUA N HEPABEHCTBA 1 0 0 - bubanoTeka LLIOK

7 lMoKasaTenbHble ypaBHEHUA N HEPABEHCTBA 1 0 0 - bubanoTeka LLIOK

8 lMokasaTenbHble ypaBHEHUA N HEPaBEHCTBA 1 0 0 - bubanoTeka LLIOK

9 lMokasaTenbHble ypaBHEHUA N HEPaBEHCTBA 1 0 0 - bubanoTeka LLIOK

10 lNokasaTenbHble ypaBHEHUA N HEPaBEeHCTBA 1 0 0 --- bubanoTeka LLIOK

11 MoKkasaTtenbHan PyHKUMA, €€ CBOUCTBA U rpadumKk 1 0 0 - Bubanoteka LLOK

12 KoHTposbHas paboTa no teme "CreneHnb 1 1 0 - Bubanorteka LLIOK

paunoHanbHbIM NokKasaTenem. [NokasaTenbHas dDYHKLI,Mﬂ.



https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/536de727
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/a52939b3

MoKasaTenbHble ypaBHEHUA U HEpPaBeHCTBa"

13

Norapuém umcna

Bubanorteka LLOK

14

[ecaTuyHble U HaTypasbHble Aorapudmsl

Bubanorteka LLOK

15

MNpeobpa3oBaHmne BbIParKeEHWM, coaeprKalLnx
norapnombl

Bubaunorteka LLOK

16

Mpeobpa3oBaHMe BbIpaXKEHUN, COAEPKALLUX
norapnombl

bubnunorteka LLOK

17

MpeobpaszoBaHmne BblParKeHWM, coaeprralumnx
norapuomol

Bubaunorteka LLOK

18

MNpeobpa3oBaHmne BbIParKeEHWM, coageprKallnx
norapnombl

Bubaunorteka LLOK

19

Norapudmmnueckme ypaBHeHUA U HEPABEHCTBA

bubnunorteka LLOK

20

Norapudmmnueckme ypaBHeHUA U HEPABEHCTBA

bubanorteka LLOK

21

Norapudmmnueckme ypaBHeHUA U HEPABEHCTBA

bubanorteka LLOK

22

Norapudmmnueckme ypaBHeHUA U HEPABEHCTBA

Bubanorteka LLOK

23

Norapuéommyeckas dyHKUMSA, eé cBoMcTBa U rpaduk

Bubanorteka LLOK

24

Norapuédmmyeckas dyHKUMSA, e€é cBoMCTBaA U rpaduk

Bubaunorteka LLOK

25

TpuroHomeTpuyeckme GyHKLUN, UX CBOMCTBA U rpaduKm

Bubaunorteka LLOK

26

TpuroHomeTpuyeckme GyHKLUN, UX CBOMCTBA U rpaduKn

Bubanorteka LLOK

27

TpuroHomeTpuyeckne GyHKLMU, X CBOMCTBA M rPaduKm

Bubaunorteka LLOK



https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/3e3230d4

28

TpuroHomeTpuyeckme GyHKLUN, UX CBOMCTBA U rpaduKn

Bubanorteka LLOK

29

MprMepbl TPUrOHOMETPUYECKUX HEPABEHCTB

Bubanorteka LLOK

30

Mpumepbl TPUrOHOMETPUYECKUX HEPABEHCTB

Bubaunorteka LLOK

31

Mpumepbl TPUrOHOMETPUYECKUX HEPABEHCTB

Bubaunorteka LLOK

32

MpyMmepbl TPUTOHOMETPUYECKUX HEPABEHCTB

Bubaunorteka LLOK

33

KoHTposibHas paboTa no teme "Jlorapupmuyeckas
byHKUMA. Nlorapudmuueckme ypaBHeHUA U
HepaBeHcTBa. TpMroHomeTpuueckne GYHKLMU U UX
rpadmkn.TpUroHoMeTpUYeCcKMe HepaBeHcTea"

Bubaunorteka LLOK

34

HenpepbiBHbIe PYHKLUN

Bubaunorteka LLOK

35

MeToA MHTepBaioB ANA PelleHUA HePaBEHCTB

Bubaunorteka LLOK

36

MeToa MHTepBanoB ANA PelleHUA HePaBEHCTB

Bubaunorteka LLOK

37

MpounssogHas GyHKLUUM

Bubaunorteka LLOK

38

MpounssogHan GyHKUUK

Bubaunorteka LLOK

39

FeomeTpryeckmin n puUsnMyecKkuii CMbiCa NPOU3BOAHOM

Bubaunorteka LLOK

40

FeomeTpryeckmuin n puUsndecKkuii CMbica NPOU3BOAHOM

Bubaunorteka LLOK

41

MpounsBoaHble 31iemMeHTapHbIX PYHKUMI

Bubaunorteka LLOK

42

MpounsBoaHble 31emeHTapHbIX PYHKUMIA

Bubaunorteka LLOK



https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/10130727
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/24ab3c53

43

MponssoaHaa CyMmbl, NPOU3BEAEHMUSA, YACTHOFO
YHKUMIA

Bubanorteka LLOK

44

MponsBogHaa CyMmbl, NPOU3BEAEHMSA, YHAaCTHOIO
YHKUMI

bubaunorteka LLIOK

45

Mpon3BogHaa CyMmbl, NPOU3BEAEHMSA, YAaCTHOIO
bYHKLMIA

Bubaunorteka LLOK

46

MpumeHeHWe NPOU3BOAHOM K UCCeA0BAHNIO GYHKLNIM
Ha MOHOTOHHOCTb U 3KCTPEMYMb!

Bubaunorteka LLOK

47

MpumeHeHWe NPON3BOAHON K UCCNen0BaHUIO GYHKUNI
Ha MOHOTOHHOCTb W 3KCTPEMYMbI

bubaunorteka LLIOK

48

MpumeHeHWe NPOU3BOAHOM K UCCNEA0BAHUIO YHKLLNI
Ha MOHOTOHHOCTb M 3KCTPEMYMb!

Bubaunorteka LLOK

49

MNpumeHeHWe NPOU3BOAHOM K UCCeA0BAHNIO GYHKLNIM
Ha MOHOTOHHOCTb U 3KCTPEMYMb!

Bubaunorteka LLOK

50

HaxoxaeHne HanbonblLero U HaMMeHbLIEro 3HaYeHUA
dYHKLMM Ha OTpesKe

bubaunorteka LLIOK

51

HaxoaeHne HanbobLIEro U HaMMEeHbLLEro 3HaYeHun
dYHKLMKN Ha OoTpeskKe

Bubaunorteka LLOK

52

HaxorkaeHve Hanbonbllero ¥ HAMMeHbLIEro 3Ha4YeHun
dYHKLMKN Ha oTpeskKe

Bubaunorteka LLOK

53

HaxoxaeHne HanbonblLero U HaMMeHbLIEro 3HaYeHun
dYHKLMM Ha OTpesKe

bubaunorteka LLIOK

54

HaxoxgeHue HanbO/IbLLIEro U HAMMEHbLLEro 3Ha4YeHuA

Bubaunorteka LLOK



https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/c12a0552

bYHKLMKM Ha oTpesKe

55 HaxoxaeHne Hanbonblero u HauMeHbLero 3Ha4YeHus --- bubanorteka LLOK
bYHKLMM Ha OTpesKke

56 MprumeHeHWe NPON3BOAHON ANA HAXOXKAEHUA --- bubnmoteka LIOK
HaWYYLEero peweHna B NPUKNAAHbIX 3a4a4ax, a1
onpegeneHuna CKOpPOCTM nNpouecca, 3a4aHHOro
dopmynoit nam rpadmkom

57 KoHTposibHan paboTa no Teme "MpounssogHas. --- BubanoTeka LIOK
MNMpumeHeHne npounssogHoin"

58 MNepBoobpasHas. Tabanua nepsoobpasHbix bubanoreka LLOK

59 MNepBoobpasHas. Tabanua nepsoobpasHbix bubanoreka LLOK

60 MHTerpan, reomeTpuyeckmnini u Gprusamn4eckmin CMbicn - Bubamorteka LIOK
MHTerpana

61 NHTerpan, reomeTpuyeckmii u pusnyeckmin CMmbicn --- bubanoTeka LLIOK
WHTerpana

62 NHTerpan, reomeTpnyecknini u Gpusan4eckmin CMblcn - bnbanorteka LLOK
WHTerpana

63 BbluncneHune nHterpana no dopmyne - bubanoteka LLOK
HbtoToHa—/1elibHuLa

64 BblumcneHune nHTerpana no popmyne - bubanoTeka LLIOK
HbtoToHa—/1elbHMLa

65 BbluncneHune nHTerpana no ¢opmyne - bnbanoteka LLOK



https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/86adcbfd

HbtoToHa—/1elibHuLa

66

BbluncneHune uHTerpana no popmyne
HbtoToHa—/1elbHU1La

Bubanorteka LLOK

67

CncTeMbl IMHENHbIX YPABHEHWI

Bubnaunorteka LLOK

68

CncTeMbl IMHENHbIX YPABHEHNI

Bubnunorteka LLOK

69

PelweHne npuKknagHbIX 3a4a4 C NOMOLLBIO CUCTEMBI
JINHEeMHbIX YpaBHEHWUM

bubnunorteka LLOK

70

PeweHune NnpuMKAaaHbIX 33434 C NOMOLLbIO CUCTEMbI
JINHEWHbIX YPaBHEHW

Bubaunorteka LLOK

71

CUCTEMbI M COBOKYNMHOCTU LLe/IbIX, PAaLMOHaNbHbIX,
MPPaLMOHANbHbIX, MOKA3aTebHbIX, 10rapuPMmUYecKmx
YPaBHEHWUI U HEPABEHCTB

Bubaunorteka LLOK

72

CMCTEMbI M COBOKYMHOCTU LieNbliX, PaLlMOHaNbHbIX,
MPPALMOHA/bHbIX, MOKA3aTeNbHbIX, TOrapuMUYECKUX
YPaBHEHWUI N HEPABEHCTB

Bubaunorteka LLOK

73

CUCTEMbI M COBOKYNMHOCTU LLe/bIX, PALMOHANbHbIX,
NPPaLMOHA/bHbIX, MOKA3aTe/bHbIX, 10rapuPMmnyYecKkmx
YPaBHEHWI U HEPABEHCTB

Bubnunorteka LLOK

74

CMCTEMbI M COBOKYMHOCTM Lie/bIX, PaLlMOHaNbHbIX,
MPPaLMOHabHbIX, MOKa3aTeNbHbIX, IOrapudMUYECcKnX
YPaBHEHWI N HEPABEHCTB

Bubaunorteka LLOK

75

Ucnonb3oBaHue rpadmKoB GyHKUNI ons pelleHns
YPaBHEHWI U CUCTEM

Bubaunorteka LLOK



https://m.edsoo.ru/039949bf
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/48190472
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/41da431a

76 Ncnonb3oBaHue rpadmKoB GyHKUNI gns pelleHns --- bubanoTeka LLIOK
YPaBHEHUIN 1 cUCTEM

77 MpumeHeHWNe ypaBHEHUI, CUCTEM N HEPABEHCTB K - bubanoteka LLOK
peLleHnIo MaTeMaTUYECKUX 3334 M 33434 U3 PA3INYHBIX
obnacrtei HayKu 1 peanbHOM KU3HU

78 KoHTposibHana paboTa no Teme "UHTerpan u ero --- BbubanoTeka LLIOK
npumeHeHus. Cuctembl ypaBHEHUIA"

79 HaTypanbHble 1 Lenble YMCna B 3a4a4ax U3 peasibHom - bubanoteka LLOK
KU3HU

80 HaTtypasibHble 1 Lesible YMCa1a B 3a[a4ax U3 peasibHomn - Bubanoteka LLOK
KU3HU

81 HaTypasibHble U Lenble Yncia B 3a4a4ax M3 peasibHOM - BbubanoTeka LLIOK
YKU3HU

82 MpU3HaKKN 4eNnMMOoCTH Lenblx Yyncen --- bubnmoteka LIOK

83 MpU3HaKKN 4eNnMMOCTH Lesblx Yncen --- bubnmoteka LIOK

84 MpU3HaKKN 4eNMMOCTH Lesblx Yncen --- bubnmoteka LIOK

85 MNMoBTOpeHne, 0606LeHNE, CUCTEMATU3ALMA 3HAHUA. --- Bubnunorteka LLOK
YpaBHeHuA

86 MNoBTopeHune, 0606LLEeHME, CUCTEMATMU3ALMSA 3HAHUN. - Bubnnorteka LIOK
YpaBHeHuA

87 MNMoBTOopeHne, 0606LeHNE, cUCTEMATU3ALMA 3HAHUA. --- bubanorteka LIOK

YpaBHeHunA



https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/a7d95f79

88

MoBTOpeHne, 0606LeHNE, cUCTEMATU3ALMA 3HAHUA.

YpaBHeHunA

Bubanorteka LLOK

89

MosTopeHune, 0606LeHMe, CMCTEMaTM3aLMA 3HAHWIA.

YpaBHeHuA

bubaunorteka LLIOK

90

MNosTopeHune, 0606LEeHME, CUCTEMATMU3ALUSA 3HAHUN.

YpaBHeHuA

Bubaunorteka LLOK

91

MoBTOpeHne, 0606LeHNE, cUCTEMATU3ALMA 3HAHUA.

HepaseHcTBa

Bubaunorteka LLOK

92

MosTopeHune, 0606LeHMe, CMCTEMATM3aLMA 3HAHWIA.

HepaBeHcTBa

bubaunorteka LLIOK

93

MNosTopeHune, 0606LEeHME, CUCTEMATMU3ALUA 3HAHUN.

HepaBseHcTBa

Bubaunorteka LLOK

94

MNMoBTOopeHne, 0606LeHNE, cUCTEMATU3ALMA 3HAHUA.

HepaseHcTBa

Bubaunorteka LLOK

95

MosTopeHune, 0606LeHMe, CMCTEMATM3aLMA 3HAHWIA.

CucTembl ypaBHeHUM

bubaunorteka LLIOK

96

MNosTopeHune, 0606LEeHME, CUCTEMATMU3ALUSA 3HAHUN.

CucTembl ypaBHEHUI

Bubaunorteka LLOK

97

MoBTOopeHne, 0606LeHNE, cUCTEMATU3ALMA 3HAHUA.

OyHKUMH

Bubaunorteka LLOK

98

MosTopeHune, 0606LeHMe, CMCTEeMaTM3aLMA 3HAHWIA.

DyHKUMH

bubaunorteka LLIOK

99

NTorosas KOHTPO/ibHas paboTa

Bubaunorteka LLOK



https://m.edsoo.ru/513c9889
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/1bf2fb98

100 NToroBas KOHTPO/IbHan paboTa 1 - bubanoTeka LLIOK

101 | O6obuieHme, cucTemaTm3aumsa 3HaHWIM 3a Kypc aarebpbl 1 --- bubanoTeka LLIOK
W Hayan matemaTtmyeckoro aHanusa 10-11 knaccos

102 Ob6o6uLeHMe, cucTemaTm3aumsa 3HaHWI 3a Kypc anrebpbl 1 - bubanoteka LLOK
W Ha4yan matemaTtuyeckoro aHanusa 10-11 knaccos

OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 102



https://m.edsoo.ru/cead345e
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/2276973

MPOBEPAEMBbIE TPEBOBAHWMA K PE3YJ/IbTATAM OCBOEHMA

OCHOBHOW OBPA30OBATE/IbHOW MPOrPAMMDbI

10 KNACC
Koa . .
MpoBepsaemble NpegMeTHble pe3yabTaTbl 0CBOEHWA OCHOBHOW 06pa3oBaTe/ibHOM
npoBepsaemoro
nporpammbl cpeaHero obuiero obpasoBaHusa
pesysbTaTta
1 Yucna u BbluMcneHuA
11 OnepnpoBaTb NOHATUAMM: PALMOHANbHOE U AEACTBUTE/IbHOE YNC/I0, 0ObIKHOBEHHASA U
' AecATUYHAA Apobb, NPOLEHTHI
12 BbINoNHATb apudmeTUYECKME onepaLLmm € PaLMOHaNbHbIMU U AEACTBUTENbHBIMK
’ umcnamm
13 BbInoNHATL NpUBAMIKEHHDBIE BbIMMCAEHMA, UCMONBb3YA NPaBUaa OKPYrAeHus, genatb
| NPUKMUAKY M OLEHKY pe3y/ibTaTa BblYMCAEHUN
OnepnpoBaTb NOHATUAMM: CTENEHD C LLebIM NOKasaTenem, CTaHgapTHasa popma 3anmcu
14 [EeNCTBUTEIbHOIO YMCNA, KOPEHb HAaTYpPasibHOM CTENEHN; UCMOJIb30BaTb NOAXOAALLYHO
’ dbopmy 3anncK gencTBUTENbHBIX YMCEN ANA PELIEHMA MPAKTUYECKMX 33434 U
npeacTaBAeHUs gaHHbIX
1s OnepnpoBaTb NOHATUAMM: CUHYC, KOCUHYC W TAHTEHC NPOW3BO/ILHOIO YI/1a; UCMOJIb30BaTb
' 3aMu1Cb NPOM3BOJIBHOIO Yria Yepes obpaTHble TPUFOHOMETPUYECKME QYHKLUK
2 YpaBHEHMA N HePABEHCTBA
21 OnepunpoBaTb NOHATUAMM: TOXKAECTBO, yPaBHEHUE, HEPABEHCTBO, Les1oe, paLnoHanbHoe,
’ NPPALNOHANbHOE YPaBHEHME, HEPABEHCTBO, TPMIOHOMETPUYECKOE YpaBHEHMUE
52 BbInonHATL NpeobpazoBaHMA TPUTOHOMETPUYECKUX BbIPAXKeHNI 1 peLlaTb
’ TPUrOHOMETPUYECKUE YPaBHEHMA
BbIno/HATL NpeobpasoBaHMA LEeblX, PaLMOHabHbIX U UPPALMOHA/bHbIX BblpaXKeHUn n
2.3 peLlaTb OCHOBHbIE TUMbI LLEe/bIX, PALLMOHA/IbHBIX U UPPALLMOHA/IbHbBIX YPAaBHEHWI U
HepaBeHCTB
24 MPUMeHATb YpaBHEHMA N HEPABEHCTBA 415 PELLEHNA MaTeEMATUYECKMX 33434 M 3a4a4 13
’ pa3NMYHbIX 061aCTeN HAYKM U PeasibHOM KU3HU
MogaenmpoBaTb peanbHble CUTYaLUKN Ha A3biKe anrebpbl, COCTaBAATb BblpaKeHus,
2.5 YpaBHeHMA, HePaBEHCTBa MO YC/IOBUIO 3a[a4M, UCCNef0BaTb NOCTPOEHHbIE MOLENN C
MCcnosib30BaHMEM annapaTa aarebpbl
3 DyHKUMM U rpadUKK
3.1 OnepupoBaTtb NOHATUAMMK: GYHKLMSA, cNocobbl 3aaaHna GyHKUMK, obnacTb onpeaeneHmn

N MHOECTBO 3HauyeHU QyHKUMM, rpaduK GyHKLMK, B3aMMHO 06paTHble GYyHKUUM




OnepurpoBaTb NOHATUAMM: YETHOCTb U HEYETHOCTb GYHKLMW, HYU GYHKLLUM, MTPOMEKYTKU

3.2
3HAKOMOCTOAHCTBA
3.3 Ncnonb3oBaTb rpadpuKkn pyHKUMIA ANs peleHns ypaBHeEHU M
3.4 CTpouTb M unTaTb rPaPuUKM TMHENHON PYHKLUMN, KBAZPATUYHOM QYHKLMKM, CTENEHHOMN
’ bYHKUMM € LenbiM NOKasaTenem
Ncnonb3osaTtb rpadukm GyHKLMIA ANA UccnefoBaHMA NPOLLECCOB M 3aBUCUMOCTEN Npu
3.5 peLueHnmn 33434 U3 APYrnx y4ebHbIX NPesMETOB U PeanbHOM }KU3HU, BblpaXKaTb
bopMynamm 3aBUCMMOCTU MEXKAY BENNUMHAMM
4 Hauana maTemaTMyeckoro aHanunsa
a1 OnepunpoBaTb NOHATUAMM: NOCEA0BATENbHOCTb, apUPMeETUYECKAN N reoMeTPUYECcKas
’ nporpeccum
42 OnepupoBaTb NOHATUAMMU: HECKOHEYHO ybbIBalOLLaA reoMeTpUYECKan Nporpeccms, Cymma
' H6ecKkoHeuYHo ybbiBaloLLEV reOMETPUYECKOM Nporpeccum
4.3 3apaBaTb NOCAEA0BaTENbHOCTM Pa3IYHbIMKU cnocobamu
a4 Mcnonb3oBaTb CBOMCTBA NOC/eA0BaTeIbHOCTEN U MPOrpeccuin ANa peLleHna peanbHbIX
' 3aJa4 NPMKAALHOIO XapakTepa
5 MHo»<ecTBa 1 0rmMKa
5.1 OnepupoBaTb MOHATUAMM: MHOMKECTBO, ONEPALMMN HAZ MHOXKECTBaMM
55 Mcnonb3oBaTb TEOPETUKO-MHOMKECTBEHHbIM annapaT 4/19 ONUCaHMA peasibHbIX MPOLLECCOB
’ W ABNEHWIA, NPW peleHnn 3a4a4 U3 gpyrux y4ebHbIx npeameTos
5.3 OnepupoBaTb NOHATUAMMU: ONpeaesieHne, Teopema, CeAcTBUE, 40KA3aTeNbCTBO
11 KNACC
Kog, . .
MpoBepAembie NpegMeTHblE pe3ynbTaTbl 0CBOEHUA OCHOBHOW 06pa30BaTe/ibHOW
nposepaemoro
nporpammbl cpegHero obuwero obpasosaHma
pesynbTaTta
1 Yucna v BblMMCNEHUA
OnepunpoBaTb NOHATUAMM: HAaTypPasIbHOE, LLeSI0e YMC/I0; UCMOJIb30BaTb NPU3HAKK
1.1 OEeNIMMOCTU LLeNbIX YUCES, Pa3/IoKEHWUE YNCIA HA MPOCTbIE MHOXUTENN A8 pelleHns
3afau
1.2 OnepupoBaTb NOHATUEM: CTEMEHDb C PaLMOHA/IbHBIM NOKAa3aTenem
1.3 OnepupoBaTb NOHATUAMM: orapudm YnCcna, EeCATUYHBIE U HaTypasibHble Norapuombl




ypaBHEHVIFI N HepaBEHCTBA

MpUMeHATb CBOMCTBa CTeNeHW A8 Npeobpa3oBaHUA BbIParKeHWin, onepupoBaThb

2.1 NOHATUAMM: NOKa3aTes/IbHOe ypaBHEHME U HEPABEHCTBO; PELLIATb OCHOBHbIE TUMbI
MoKa3aTesIbHbIX YPaBHEHWUN N HEPABEHCTB
BbinonHATL NpeobpazoBaHmMA BblpaXKeHU, coaepKalmx norapudmbi; onepmposaTb
2.2 NOHATUAMM: Norapudmmnyeckoe ypaBHEHNE U HEPABEHCTBO; PELLATb OCHOBHbIE TUMbI
norapudmMmnYecKknx ypaBHeHUM U HEPABEHCTB
2.3 HaxoguTb peleHns NpocTenWNX TPUrOHOMETPUYECKUX HEPABEHCTB
4 OnepunpoBaTb MOHATUAMM: CUCTEMA IMHENHDIX YPAaBHEHWUI N €€ peLleHne; UCNOoIb30BaTb
’ CUCTEMY INHEWHBIX YPAaBHEHUIM ANA peLleHMA NPaKTUYeCcKnx 3agau
2t HaxoanTb pelweHma npocTeiLwnx CUCTEM U COBOKYMHOCTEN PALMOHA/bHbIX YPaBHEHUN U
' HepaBeHCTB
MogzennpoBaTb peanbHble CUTYaLLMW HA A3blKe anrebpbl, COCTaBAATb BbIPAKEHUA,
2.6 YPaBHEHWA, HEPABEHCTBA M CUCTEMbI NO YCI0BMIO 33434M, UCCNeL0BaTb NOCTPOEHHbIE
MOZENN C UCNONb30BaHMeM annapaTta aarebpol
3 PyHKUMM U rpadrKK
OnepnpoBaTb NOHATUAMM: Nepuoamnyeckan GyHKLMA, MPOMENKYTKM MOHOTOHHOCTHU
3.1 GYHKLMW, TOUKM SKCTpeMyma OYHKLMK, Hanbonbluee N HauMeHbLee 3HaYeHUA GYHKLMK
Ha NPOMEKYTKE; MCMOb30BaTb UX A/1A UCCe0BaHUA GYHKLMM, 3a4aHHON rpadrKom
OnepunpoBaTb NOHATUAMM: rPadUKM NOKa3aTeNIbHON, NorapudmMmmnyeckom u
3.2 TPUroHOMETPUYECKUX GYHKLMIN; n306paxkaTb UX Ha KOOPAMHATHOM NAOCKOCTMU U
MCMNONb30BaTb 419 PELUEHWUs YPaBHEHUI N HEPABEHCTB
33 MN306parkaTb Ha KOOPAMHATHOM NAOCKOCTU rPadUKN NUHENHBIX YPABHEHWUI U
’ MCMONb30BaATb UX AN PELUEHMA CUCTEMbI IMHEMHbIX YPAaBHEHWA
34 Mcnonb3oBaTtb rpadunkm GyHKLMI g5 ccnegoBaHMA NPOLECCOB U 3aBUCMMOCTEN U3
’ APYTUX y4eOHbIX ANCUMNANH
4 Hauyana matemaTnyeckoro aHanmsa
OnepnpoBaTb NOHATUAMM: HenpepbiBHaA GYHKLMA, Npom3BoaHas GyHKUUK;
4.1 MCMNONb30BATb FTEOMETPUYECKUI U PU3UYECKUIA CMbIC NPOMU3BOAHOW ANA PeLleHUA
3agay
42 HaxoguTb Npon3BoaHble 31eMeHTapPHbIX GYHKLMI, BbIMUCIATL MPOU3BOAHbIE CYMMb,
’ npounsBeneHuns, 4acTHOro GyHKUMA
43 Ncnonb3oBaTb NPOM3BOAHYO A1A UccaefoBaHUA GYHKUUMM HA MOHOTOHHOCTb U

IKCTPEMYMbI, NTPUMEHATbL PE3yNnbTaTbl NCCNeA0BaAHNA K MOCTPOEHUIO I'pad)MKOB




Ucnonb3osaTb NPOnN3BOAHYIO ON1A HAXOXKAOEHUA Hanaydllero peweHna B NpUKNagHbIX, B

4.4
TOM YMC/lEe COLMANbHO-IKOHOMMUYECKUX, 3a4a4ax
a5 OnepupoBaTb NOHATUAMM: NepPBOOOPA3HAA U UHTErPaa; NOHMMaTb FEOMETPUYECKUI U
' dUBMYECKUNIN CMbICA MHTErpana
46 Haxoantb nepsoobpasHble snemeHTapHbIX QYHKLMNA, BbIYUCAATb MHTErPan no ¢opmyne
' HbloToHa — JleiibHuLa
47 PelwaTb NpuKAagHble 3a4a4m, B TOM YUCAE COLMANBHO-IKOHOMMYECKOTO U GU3NYECKOro

XapaKTepa, cpeacrsaMmn matemMaTn4yeCKoro aHaansa




MPOBEPAEMBbIE 9/IEMEHTbI COOEPXKAHNA

10 KNACC

Koa

MpoBepaemblli 3N1EMEHT COAEPKAHNA

1 Yncna u BblUMCNEHUA
PaunoHanbHble yncna. O6bIKHOBEHHbIE U AECATUYHbIE APOOU, NPOLLEHTbI, 6ECKOHEYHble
11 nepuoamyeckme 4pobu. ApudmeTnyeckme onepaLmm c paLmMoHaabHbIMKU YNCaMM, NTpeobpasoBaHus
) YMCNOBbLIX BbipaXKeHW. MpnmeHeHMe apobei N NPOLLEHTOB ANA PeLleHUA NPUKAALHbIX 33434 U3
pas3IMYHbIX OTPAC/el 3HaHUN U peasibHOM KU3HU
[JevictBuTenbHble Yncaa. PaumoHanbHble M ppaLMOHanbHble Yucna. ApupmeTnyeckme onepawmm c
1.2 OEeNCTBUTENBbHBIMW Yncaamn. MpnbAnMKEHHbIE BbIMMCNEHUA, NPaBUAA OKPYFEHUA, NPUKUAKA N OLLEHKA
pe3ynbTaTa BblYMCAEHUI
CreneHb c LenbiM nokasatenem. CtaHaapTHaa popma 3anucu AencTBuTeNbHOro Ynucna. MicnonbsosaHue
13 nogxoaAuwen Gopmbl 3aNUcK AeUCTBUTEBbHbBIX YACEN ONA PeLeHNA NPaKTUYECKMX 3a4a4 U
npeacTaBNeHUA AAHHbIX
14 ApndmeTnyecKkmMin KopeHb HaTypasbHOM cTeneHnun. elcTBua ¢ apudpmeTUYeCcKMMmN KOPHAMM
' HaTypasbHOM CTeneHu
1s CMHYC, KOCMHYC W TAHTEHC YMCNOBOTO apryMeHTa. APKCUHYC, aPKKOCUMHYC, apPKTaHIeHC Y1CI0BOrO
' aprymeHTa
2 YpaBHEeHMA 1 HepaBEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHbIE Npeobpa3oBaHmA
2.2 Mpeobpa3oBaHMe TPUTOHOMETPUYECKMX BblparKeHUI. OCHOBHbIE TPUTOHOMETPUYECKNE GOopMYy bl
23 YpaBHeHWe, KOpeHb ypaBHeHUA. HepaBeHCTBO, pelleHne HepaBeHCcTBa. MeToa MHTepBanos
24 PewweHue Lenbix U 4pob6HO-PaLMOHAIbHbIX YPAaBHEHUI U HEPABEHCTB
2.5 PelweHune nppaLMoHanbHbIX YPAaBHEHUN U HEPABEHCTB
2.6 PelseHne TPUroHOMETPUYECKMX YPaBHEHW
57 MpumeHeHWe ypaBHEHWUIA U HEPABEHCTB K PeLLeHMNI0 MaTeMaTUYECKUX 3a4a4 U 33434 U3 Pas/INYHbIX
' obnactei HayKn U peanbHOM KU3HU
3 DYHKUNM 1 TpadUKK
3.1 dyHKUMA, cnocobbl 3agaHna pyHKUMK. FpaduK dyHKUMK. B3anmHo obpaTHble GpyHKLUK
3.2 Ob6nacTb onpeaeneHmna N MHOXKECTBO 3HaYeHUN GYHKUUKU. Hynun GyHKUMK. MpomekyTKK
' 3HAKOMOCTOAHCTBA. YETHbIE U HEYETHbIE GYHKUUM
33 CteneHHan ¢yHKLMA C HAaTypabHbIM U LebiM Nokasatesiem. E€ csoncTea 1 rpadmk. CBoncTBa M rpadmk




KOPHA n-oi cTeneHu

34 TpuroHomeTpuYeckasa OKPYXKHOCTb, onpeaeneHne TPUroHOMeTPUYECKMX GYHKLUMI YNCNOBOrO apryMmeHTa

4 Havana matemaTnyeckoro aHanm3a

4.1 MocnenoBaTeNbHOCTH, CNOCObbl 3aAaHMA nocseaoBaTeibHocTel. MOHOTOHHbIE NOC/eA0BaTE/IbHOCTH
ApudmeTmyeckasn u reomeTpuyeckan nporpeccuun. beckoHeyHo ybbiBatoLLas reomeTpuyeckas

4.2 nporpeccua. Cymma 6eCKOHeYHO ybbiBatoLLLEet reoMeTpryeckol nporpeccum. Dopmyna CAoKHbIX
npoueHToB. icnonb3oBaHMe NporpeccmMn ana pelleHnsa peanbHbiX 3a4a4 NPUKAALHOIO Xxapakrepa

5 MHoecTBa 1 0TMKa
MHOXKecTBO, onepauum Hag MHoXKecTBaMu. Juarpammol dinnepa — BeHHa. MpumeHeHMe TeOpeTUKO-

5.1 MHOXeCTBEHHOro annapaTa 415 ON1caHMA peasibHbIX NPOLLECCOB M ABAEHUI, NPU pelleHnn 3a4a4 U3
APYruX y4ebHbIX NpeameToB

5.2 OnpepneneHuve, Teopema, cneacTene, 4OKA3aTeNbCTBO

11 KNIACC

Kog MpoBepsaeMbli 3N1eMEHT CoAepPKAHUA

1 Yucna un BbluUCIEHNA

1.1 HaTypanbHble n uenble yncna. NpusHaku 4enmMmocCcTn Lenbix yncen

1.2 CTeneHb C pauMoHanbHbIM NOKasaTtenem. CBOMCTBA CTEMEHNU

13 Norapudm yncna. JecaTuyHble U HaTypanbHble norapudmel

2 YpaBHEHMA 1 HepaBEHCTBA

2.1 Mpeobpa3oBaHMe BblpaxKeHUI, coaepKalLnx Aorapudmbl

2.2 Mpeobpa3oBaHMe BbIpaXKEHUI, COAEPKALLMX CTEMNEHM C PALMOHAbHBIM NOKAa3aTeNem

2.3 Mpumepbl TPUrOHOMETPUYECKUX HEPABEHCTB

2.4 lNokasaTenbHble ypaBHEHUA N HEpPaBEHCTBA

2.5 JNlorapudmmyeckne ypaBHeHMA U HepaBeHCTBa

26 CUCTEeMbI IMHENHBIX YPaBHEHWUI. PelleHne NPUKAAAHbIX 33434 C MOMOLLbIO CUCTEMbI IMHENHbIX

' ypaBHeHMIA
2.7 CucTeMbI M COBOKYMHOCTM PALLMOHA/IbHbBIX YPAaBHEHUIM U HEPABEHCTB
2.8 MpumeHeHWe ypaBHEHWI, CUCTEM U HEPABEHCTB K PELEHNI0 MaTeMaTUYECKMX 33434 U 33434 U3




pas3nYHbIX 061aCTEN HAYKM U PEaNbHOM KU3HU

3 ®OYHKLMM U rpadmKu

31 ®yHKLMA. Neproanyeckme GyHKUMKU. MPOMEKYTKM MOHOTOHHOCTU GYHKUUKU. MaKcMMyMbl U
' MWHUMYMbI GYHKLMU. Hanbonbluee N HauMeHbLiee 3HaYeHMe GYHKLUN Ha NPOMENKYTKE

3.2 TpuroHomeTpuyeckne GyHKLMU, X CBOMCTBA U rpadmKm

3.3 MoKasaTenbHan n norapnpmmyeckan GyHKLUKN, X CBOMCTBA M rpadUKu

3.4 Ucnonb3oBaHWe rpadmKoB GpyHKUMIA ANs pelleHns YPaBHEHUMA U IMHENHDBIX CUCTEM

ac Ucnonb3oBaHue rpadmKkoB GyHKLUMIA ANA UCCNef0BaHUA NPOLLECCOB M 3aBUCMMOCTEN, KOTOpbIEe
' BO3HMKAIOT NPU peLleHmnmn 3a4a4 U3 gpyrux y4ebHbix NpeaMeToB U PeasbHOM KU3HU

4 Havana matemaTnyeckoro aHanmsa

4.1 HenpepbiBHble GyHKUMN. MeToa MHTEPBAIOB A/1A pPelleHMA HEPABEHCTB

4.2 MponssoaHas GyHKUNKU. [eoMmeTpruyeckmuin n GU3nYecKkuii CMbica NPOU3BOAHOMN

43 MpounsBoaHble anemMeHTapHbIX GYHKLMA. PopMybl HAXOXKAEHNA NPOU3BOAHON CYMMbl, NPOU3BEAEHNA
' Y 4aCTHOTO BYHKLMIA

44 MpumeHeHWe NPOU3BOAHOM K UCCeL0BAHUIO PYHKLMIN HA MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxXaeHue
' HanboNblUEro U HaMMeHbLIEero 3HaveHna GYHKUUKN Ha OTpesKe

A MpvmeHeHMe NPOM3BOLHOM AN HAXOKAEHWUA HAUAYULLETO peLleHUA B NPUKAAAHbIX 3a4a4ax, ANA
' onpegeneHna CKOPOCTM nNpouecca, 3a8aHHOro Gopmyion nm rpadrkom

4.6 MepBoobpasHasn. Tabaumua NnepBoobpasHbIX

47 WHTerpan, ero reometTpuyeckmin u GuU3nyYecknin cmbici. BolumcneHune nHterpana no opmyne HototoHa —

NenbHuua




MPOBEPAEMBbIE HA EI3 MO MATEMATWKE TPEBOBAHUA

K PE3Y/IbTATAM OCBOEHMA OCHOBHOM OGPA30OBATE/IbHOW

MPOTPAMMBbI CPEAHEIO OBLLEFO OBPA3OBAHWA

Kopa
npoBepsaemoro
TpeboBaHUsA

MpoBepsiemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 0CBOEHWUS OCHOBHOW
obpa3oBaTenbHOM Nporpammbl cpeaHero obuiero obpasoBaHua

BnageHve meToZamu A0Ka3aTeNbCTB, aArOPUTMaMM PeLLIeHUs 3a4a4; ymeHne
bopmynnpoBaTh M ONEPUPOBATL MOHATUAMMU: ONpeaesieHne, akcMoMa, Teopema, CNesCcTBUE,
CBOICTBO, NPW3HaK, [0Ka3aTe/IbCTBO, PaBHOCU/IbHbIE POPMYINPOBKU; NPUMEHATb UX;
ymeHue GopmyIMpoBaTb 06paTHOE U NPOTUBOMONONKHOE YTBEPHKAEHNE, MPUBOLUTD
NPUMEpPbI U KOHTPNPUMEPDI, UCMO/Ib30BaTh METOL MaTEMATUUYECKOM MHAYKUWUW; NPOBOAUTD
[0Ka3aTesibHble PacCy:KAEHMA NPU pPeLleHnn 3a4a4, OLLEHMBATb IOTMYECKY0 NPaBUIbHOCTb
paccykAeHuWI; ymeHue onepupoBaTb NOHATUAMMU: MHOMECTBO, NMOAMHOMKECTBO, onepauun
Hajd, MHOXeCTBaMW; YMEeHWe NCNO/Ib30BaTh TEOPETUKO-MHOMKECTBEHHbIW annapat 414
ONUCaHUA peasibHbIX MPOLLECCOB M ABIEHWNI U NPU peLleHnn 3aa4, B TOM YUCAE U3 APYTuX
y4yebHbIX NPeAMETOB; yMEHWE ONepmupoBaTh NOHATUAMM: rpad, CBA3HLIN rpad, Aepeso,
UMKA, rpad Ha NJIOCKOCTU; yMeHMe 3a4aBaTb U ONMCbIBATb rpadbl pasiMyHbIMKM cnocobamu;
MCNoab30BaTh rpadbl NPW peLleHnn 3a4a4

YMeHMe onepupoBaTb NOHATUAMM: HaTypasibHOE YNUC/IO, LLEJI0e YNCI0, CTENEHD C Lie/biM
noKasaTtenem, KOpeHb HaTypasibHOW CTENEHM, CTENEHb C PALMOHA/bHbIM NOKa3aTeNeMm,
CTeneHb C AeNCTBUTE/IbHBIM NOKasaTtesiem, iorapudm Yncnia, CUHYC, KOCUHYC U TaHFeHC
NPOM3BOJILHOTO YMC/a, OCTATOK MO MOAY/0, PAaLMOHAbHOE YMC/IO, MPPALMOHAbHOE YUCO,
MHOXECTBa HaTypanbHbIX, LLe/blX, PaLUMOHaNbHbIX, AENCTBUTENbHbIX YUCEN; YMEHUE
MCMO/Ib30BaTb MPU3HAKKN Ae/IMMOCTU, HAUMEHbLINIM 06N fennTenb U HauMeHbluee obLee
KpaTHoe, anroputm EBKAMAA Npu peLleHnn 3a4a4; 3HaKOMCTBO C PasNYHbIMK
MO3UUMOHHBIMU CUCTEMAMM CUMCNEHMA; YMEHME BbINOJHATD BblYMCAEHME 3HAYEHUIA U
npeobpa3oBaHMA BblpaXKeHUI Co CTeNeHsMU U orapudmamm, npeobpasoBaHUa ApobHO-
pauMOHaNbHbIX BbIparKEHUIA; yMEHME ONEPUPOBATb NOHATUAMMU: NOCAEA0BATENBHOCTD,
apudmeTMyecKan Nporpeccus, reomeTpuyeckas nporpeccus, 6eckoHeuHo ybbiBatoLLas
reomeTpuyecKkasn nporpeccus; ymeHue 3a4aBatb Noc/ief0BaTe/IbHOCTH, B TOM YMC/E C
MOMOLLBIO PEKYPPEHTHBIX GOPMY; YMEHNE ONEepPUPOBaTh MOHATUAMM: KOMMAEKCHOE YNCNO,
COMpPAXKEHHbIE KOMMEKCHbIE YKC/1a, MOAY/b U APTYMEHT KOMIMJIEKCHOTO YMcia, popma
3aMnmncK KOMIMJIEKCHbIX YMCEN (reomeTpuYecKas, TPUrOHOMETPUYECKas M anrebpanyeckas);
YMeTb NPOM3BOAMUTb apudMeTUYECKME 4eNCTBUA C KOMMIEKCHbIMU YNCAAMU; MPUBOAUTD
NpYMepbl UCMOb30BAHWA KOMIMIEKCHbIX YNCEST; ONEPUPOBATL MOHATUAMM: MaTpuULa 2x2 U
3x3, onpeaenntenb MaTpuLLbl, TEOMETPUYECKMI CMbIC/ ONpeaennTens

YMeHMe onepupoBaTh NOHATUAMM: pPaLMOHaNbHbIE, MPPALMOHANbHbIE, NOKa3aTe bHbIE,
CTeneHHble, forapudmmuyeckmne, TPUroHOMeTpPUYECKUE YpaBHEHUA U HEPABEHCTBA, UX
CUCTEMbI; YMEHWE OMepnpoBaTb MOHATUAMM: TOXKAECTBO, TOXKAECTBEHHOE NpeobpasoBaHue,
ypaBHeHWe, HepPaBEHCTBO, CUCTEMA YPABHEHMUI U HEPABEHCTB, PaBHOCU/IbHOCTb YPaBHEHMIA,
HEepaBEeHCTB M CUCTEM; YMEHUE peLlaTb YpaBHEHWA, HEPABEHCTBA M CUCTEMbI C MOMOLLbIO
PasNIMYHbIX NPMEMOB; pellaTb ypaBHEHMSA, HEPABEHCTBA M CUCTEMbI C NAaPaMeTPOM;




NMPUMEHATL YPaBHEHUA, HEPABEHCTBA, UX CUCTEMDI O/1A pelleHNA maTeMaTUYECKUX 3a4a4 U
3a4a4 U3 pa3/ZINYHbIX obnacten HAayKuU n peaanoﬁ KU3HU

YMeHWe onepupoBaTb NOHATUAMM: PYHKLMA, YETHOCTb YHKL MM, MEPUOLUYHOCTD QYHKLUM,
OrpaHNYEHHOCTb PYHKLMKN, MOHOTOHHOCTb QYHKLMU, SKCTPEMYM PYHKLMKN, HanbonbLuee u
HaMMmeHbLlee 3HaYeHMA GYHKLMKU HA NPOMEXKYTKE, HenpepbliBHaA GYHKLMA, aCUMMTOTbI
rpadurKka GyHKLMKM, NepBas M BTopasa NnponssoaHan GYHKUUM, TEOMETPUYECKUI U
dU3NYECKNI CMbIC/T MTPON3BOAHON, NepBoobpa3sHas, onpeaenéHHbIN UHTErpas; ymeHme
HaxoAMTb aCMMNTOTbI rpaduKa GyHKLMU; yMEHME BbIYUCAATb MPON3BOAHBIE CYMMbI,
Npou3BeAEeHUA, HaCTHOrO U KOMMNO3ULUMKN QYHKLUMIN, HAXOAWUTb YPaBHEHWE KacaTe/IbHOM K
rpaduKky GyHKLMU; yMEHME HAXOANTb NPOU3BOAHbIE 3N1EMEHTAPHbIX YHKUNIA; ymeHne
MCMNONb30BaTb NPOU3BOAHYIO AN1A UCCAeA0BaHMA GYHKLMIA, HAXOA4UTb HanboabLInE U
HanMeHbLLME 3HAYEeHMA PYHKLUMIN; CTPOUTb FPadUKM MHOTOUY/IEHOB C UCMOJ/Ib30BAHUEM
annapaTa MaTeMaTUYeCcKoro aHaan3a; MPUMEHATb NPOU3BOAHYIO ANA HAaXOXKAEHUA
HaWNy4yLero pelweHns B MPUKNAAHbIX, B TOM YMC/IE COLMANbHO-3KOHOMMUYECKUX U
dU3MYECKUX 3a43a4aX; HAXO4MTb Naowaaun n o6bEmbl GUryp C NOMOLLbIO MHTErpana;
NpYBOAMUTL MPUMEpPbI MaTEMATUUYECKOTO MOLENNPOBAHMUA C NOMOLWbLO AnddepeHLManbHbIX
ypaBHEeHUM

YMeHune onepunpoBaTtb NOHATUAMMK: TpadPuK GyHKUNM, 0bpaTHaA yHKLMA, KOMNO3MLUUA
bYHKUMA, IMHENHan GyHKLMA, KBagpaTMUHaa GYHKLMA, paumoHanbHan yHKUMS, cTeneHHas
bYHKLUMA, TPUroHOMETpUYeckme GpyHKUMK, 06paTHbIE TPUTOHOMETPUYECKUE DYHKLMM,
rnokasaTenbHan 1 norapudmmnyeckan GyHKUUKU; YyMeHUe CTPOUTb rpadMKM U3yUEHHbIX
bYHKLMI, BbINONHATL NpeobpasoBaHma rpadukos GyHKUMI, MCNOAb30BaTb Fpadpmku ana
N3y4YeHMA NPOLLECCOB M 3aBMCUMOCTEN, MPU PELEHUM 33434 M3 APYIMUX YYeOHbIX NpeamMeToB
W 33/a4 U3 peanibHOM }KM3HU; BbipaKaTb GOPMYIamM 3aBUCMMOCTU MEKIY BE/IMYMHAMMU;
MCNONIb30BaTb CBOMCTBA U rpadmKm GyHKLMI A5 peLleHUs ypaBHEHWI, HEPABEHCTB M 33434
C NnapameTpamu; n3obparkaTb Ha KOOPANHATHOM MIOCKOCTM MHOXECTBA PeLleHni
YPaBHEHW, HEPABEHCTB U UX CUCTEM

YMeHMe peluaTb TEKCTOBbIE 3a43a4M PasHbIX TUMOB (B TOM YMC/Ie Ha NPOLLEHTbI, 0NN U YacTy,
Ha ABWXKeHMe, paboTy, CTOMMOCTb TOBApPOB M YCAYF, HANOTK, 3a43a4M U3 061acTy ynpasieHns
JINYHBIMUN U CEMENHBIMM pUHAHCAMM); COCTABAATL BbIPAXKEHWNA, ypaBHEHWNA, HEPABEHCTBA U
WX CUCTEMbI NO YC/NIOBUIO 334a4M, UCC/Ie0BaTb NOyYeHHOe pelleHne U OLeHMBaTb
NpaBgonoA06HOCTb Pe3yAbTaToB; YMEHME MOAENIMPOBATL PeasibHble CUTYaLUN Ha A3bIKe
MaTeMaTUKW; COCTaB/IATb BblPaXKEHUSA, ypaBHEHUS, HEPABEHCTBA U X CUCTEMBbI MO YC/I0BUIO
334,341, UCCNeA0BaTh NOCTPOEHHbIE MOAE/M C UCMNOIb30BaHWEM annapaTta anrebpsi,
MHTEPNPETMPOBATb NOYYEHHbIN pe3yabTaTt

YMeHue oneprpoBaTb NOHATUAMM: cpegHee apudmeTUYecKoe, meamnaHa, Hambonbluee 1
HaMMeHbLllee 3HaYeHMA, pa3max, Ancnepcus, CTaHAaPTHOE OTKJIOHEHME YNCIOBOrO Habopa;
YMEHWE U3BNEKaTb, UHTEPMNPETUPOBATb MHOOPMALUMIO, NPeACTaBAEHHYIO B TabaunLax, Ha
auarpammax, rpapurkax, oTparkatoLyto CBOMCTBa peasibHbIX NPOLLECCOB N ABNEHWNIA;
npeAcTaBAaTb MHGOPMALLMIO C NOMOLLbLO TabUL, U Anarpamm; UCCnefoBaTb CTaTUCTUYECKNE
AaHHble, B TOM YMC/E C NPUMEHEHNEM FPadUUECKMX METOLOB M 3/IEKTPOHHbIX CPEACTB;
rpadunyeckun nccnenoBaTb COBMECTHblE HAbNOAEHMA C NOMOLLBIO AMarpamm paccemBaHuaA uU
JNIMHENHOM perpeccuu

YmeHune onepmnpoBaTb NOHATUAMMN: CﬂyqaﬁHblﬁ onbIT U CﬂyanIHoe C06bITMe, BEPOATHOCTb




CNy4YaiHoro cobbITUA; yMEHNe BbIYNCAATL BEPOATHOCTb C UCMO/Ib30BaHUEM rpadUyecKnx
METO/0B; NPUMEHATb GOPMY/bl CNOKEHNS U YMHOMKEHUA BEPOATHOCTEN, GOpMYy NONHOM
BEepOoATHOCTH, popmyny BepHynnn, KombnHaTopHble GpaKTbl U GOPMYJIbl; OLLEHUBATb
BEPOSATHOCTM peasibHbiX COBbITUI; yMmeHWe onepnpoBaTb NOHATUAMMW: CNyYaliHasA BENUYNHA,
pacnpeaeneHve BEpOATHOCTEN, MaTeEMATUYECKOE OXKUAaHWe, AUCMEePCUS U CTaHAapTHOe
OTK/IOHEHME C/ly4YaliHOM BeNMYMHBI, GYHKLUKU pacnpeneneHns U NA0THOCTM PaBHOMEPHOTO,
NoKas3aTe/bHOro M HOPMaabHOro pacnpeseneHnii; ymeHme MCnonbL30BaTb CBOMCTBA
M3y4YeHHbIX pacnpeneneHnin 4na peweHnn 3a4a4; 3HaKOMCTBO C NMOHATUAMM: 3aKOH 60/bLINX
yuncesn, MeTogbl BbIDOPOUYHbIX UCCNEA0BAHUIA; YMEHUE NPUBOLANUTL NPUMEPDI NPOSABAEHUA
3aKOHa 60NbLINX YNCEN B NPUPOAHbIX U 0BLLECTBEHHbIX ABAEHUAX; YMEHWE ONepupoBaTh
NMOHATUAMM: COYETaHUE, NepecTaHOBKa, YNC/I0 COYETAHUIM, YNCNO NepecTaHOBOK; BUHOM
HbloTOHA; yMeHWe NpUMeHATb KOMBUHATOpHbIe GaKTbl U PaCcCyKAeHMA A1A peLeHMn 3a4aY;
OLLeHMBaTb BEPOATHOCTM peasibHbIX COBbITUI; COCTaBNATb BEPOATHOCTHYIO MOAENb U
WMHTEPNPEeTUPOBaTb NONYUYEHHbIN pe3ynbTaT

YMeHue onepupoBaThb MOHATUAMMU: TOUKA, NPAMas, NJOCKOCTb, MPOCTPAHCTBO, OTPE30K, NyY,
BE/IMYMHA YIAa, NIOCKUIN YroN, ABYrPaHHbIN Yron, TPEXrPaHHbIM Yrof, CKpeLmBatowmecs
npamMble, NapannenbHOCTb U NepneHaANKYAAPHOCTb NPAMBIX U NJIOCKOCTEN, Yroa MexXay
NPAMbBIMU, YTON MEXAY NPAMOM U NNOCKOCTbIO, YTO MeX Ay NNOCKOCTAMM, PAcCTOAHMNE OT
TOYKM [0 NIOCKOCTU, PACCTOAHNE MEXKAY NPAMbIMU, PAaCCTOAHNE MEXKAY NIOCKOCTAMMU;
YMEHMEe UCMONb30BaTb NPW pelleHnn 3a4a4 n3ydeHHble GaKTbl U TEOPEMbI NAaHUMETPUN;
YMEHWeE OLEeHMBaTb pasmepbl 06BEKTOB OKPYKAIOLLEr0 MUPA; CTPOUTb MaTemMaTUyecKume
MOZAE/IN C MOMOLLbIO FEOMETPUYECKMX MOHATUI U BENIMYMH, PELLATb CBSA3aHHbIE C HUMM
npakTU4YecKkme 3agauu
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YMmeHue onepmpoBaTb NOHATUAMM: Naowanb ¢urypbl, 06bEm durypbl, MHOFOFPaHHUK,
NpPaBWUIbHbIN MHOTOTPAHHUK, CEYEHNE MHOTOIPaHHUKA, Ky6, Napannenenunes, Npusma,
nupammnga, purypa 1 NoBepPXHOCTb BPaLLEHUs, UWMANHAP, KOHYC, Wwap, chepa, naowasb
cdepbl, naowaab NOBEPXHOCTU NMPAMUAbI, NPU3MbI, KOHYCA, UMANHAPA, 06BEM Kyba,
NpPAMOYroabHOro Napannenenunena, NMPamuabl, NPM3Mbl, LMIMHAPA, KOHYCA, Wapa,
pa3BEPTKA NOBEPXHOCTU, CEYEHMA KOHYCA U UMAMHAPA, NapasfesibHble OCM MW OCHOBAHMIO,
ceyeHue Wapa, NNO0CKOCTb, Kacatowanca chepbl, LUANHAPA, KOHYCA; YMEHUE CTPOUTb
ceyeHMe MHOTOrpaHHWKA, U306parkaTb MHOFOrPaHHUKN, GUTYPbI U MOBEPXHOCTU BPaLLEHUS,
WX CEYEHWUA, B TOM YNC/IE C MOMOLLbIO 3/IEKTPOHHbIX CPEACTB; yMEeHME NPUMEHATL CBOMCTBA
reoMmeTpuYecknx euryp, CamoctoaTesibHo GopMyanpoBaTb ONpeaeneHna nsydaemblx opuryp,
BblABMIATb MMNOTE3bl O CBOMCTBAX M MPU3HAKaX reomeTpuyeckunx ¢puryp, o6ocHOBbIBATL UK
OnpoBepraTb UX; YyMeHWe NPOBOAUTb KNaccuduKaumio GuUryp no passinyHbIM Npu3Hakam,
BbINOJIHATL HEOOXOAMMbIE AOMO/HUTE/IbHbIE MOCTPOEHUS
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YMeHMe onepupoBaTth NOHATUAMMU: ABUNKEHNE B NPOCTPAHCTBE, NapaiesibHblil NepeHoc,
CMMMETPUA Ha NJIOCKOCTU M B NPOCTPaHCTBE, NOBOPOT, NpeobpasosBaHue nogobus,
nofobHblie GUrypbl; yMeHME pacno3HaBaTb pPaBHble U Nogo6Hble GUrypbl, B TOM YMc/e B
nNpMpoae, NCKYCCTBE, apXUTEKTYPE; UCNONb30BaTb FTEOMETPUYECKME OTHOLLEHMSA NPU
pelleHnn 3a4a4; HaXxoAUTb reoOMeTPUYECKNE BENUUYUHDI (Aa1Ha, YyroA, naowaab, 06bEMm) npu
peleHnn 3a4a4 U3 gpyrux y4ebHbix NpeameToB U U3 PeanbHOM KU3HU; YMEHME BbIYUCNATD
reomeTpuyeckme BenumHbl (4N1Ha, yroa, naowaab, 06bEM, Naowaab NOBEPXHOCTH),
NCMO/b3yA U3ydYeHHble GOPMY/ibl U METOAbl, B TOM YMC/IE: MA0WaAb NOBEPXHOCTH
nupamuabl, NPU3Mbl, KOHYCa, LMANHAPA, NaowWaab cdepbl; 06bEM Kyba, NPAMOYTro/ibHOro
napannenenunena, nMpamuabl, NPM3Mbl, UMAUHAPA, KOHYCA, Wapa; YyMeHne HaXxoAnTb




OTHOLLEeHWe 06bEMOB NOA06HbIX dUryp

YMeHue onepupoBaTh MOHATUAMM: NPAMOYrO/IbHasA CUCTEMA KOOPAMHAT, BEKTOP,
KOOPAMHATLI TOUKM, KOOPAMHATbI BEKTOPA, CYMMa BEKTOPOB, MPOu3BeAeHNe BEKTOpa Ha
UMCNo, Pa3NosKeHMe BeKTopa no 6asuncy, CKkanspHoe Npon3seaeHne, BEKTOPHOE
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npousBeaeHME, YroN MeKay BEKTOpamu; yMeHUE UCNOb30BaTb BEKTOPHbIN U
KOOPAMHATHbIN MeToA, A1 PeLleHUA FreOMEeTPMUECKUX 33434 U 3a4a4 APpYrnx y4ebHbIx
npegmeTos
YmeHue BblbUpaTh Noaxo4AWmin MeTo A5 pelleHns 3a4a4M; TOHUMaHNe 3HaYMMOCTH
13 MaTeEMATMKN B U3Y4EHUM NPUPOAHBIX N 0BLLECTBEHHbIX NPOLECCOB U ABNEHWUIN; yMEHUE

pacno3HaBaTb NPOAB/EHNE 3aKOHOB MaTEMaTUKM B UCKYCCTBE, YMEHWE NPUBOAMUTb
NpYMepPbl MAaTEMATUYECKUX OTKPbLITUIA POCCUIACKON M MUPOBOW MaTeEMaTUYECKOW HayKK




MEPEYEHb 3/IEMEHTOB COAEPHKAHUA, MPOBEPAEMbIX HA EM3

MO MATEMATUKE

Kopg, MpoBepAeMmblii 31EMEHT COAEPHKAHNUA
1 Yncna u BblYMCNEHUA
11 HaTtypanbHble 1 uenble yncna. MpusHakmM 4eMMOCTU LenbiX Yucen
12 PaunoHanbHble yncna. O6bIKHOBEHHbIE U AECATUYHbIE APOOU, NPOLLEHTbI, 6eCKOHEYHble
' nepuogmyeckue apobu
13 ApndmeTnYeCcKMin KopeHb HaTypasbHOM cTeneHnu. [leMcTBuA ¢ apuPMeTUHeCKMMN KOPHAMM
' HaTypanbHOW CTeneHu
1.4 CTeneHb C Lesibim noKasatenem. CTeneHb ¢ paunmoHaabHbIM Nokasatesnem. CBOMCTBA CTENEHM
15 CVHYC, KOCMHYC 1 TAHTEHC YMCIOBOrO aprymeHTa. APKCMHYC, apKKOCMHYC, apKTAHTeHC YMCI0BOro
' aprymeHTa
1.6 Norapudm ymcna. lecaTuuHble 1 HaTypasibHble norapudmsl
17 [JevictButenbHble Yncna. Apudmetmyeckue onepaunm ¢ 4eUCTBUTENbHBbIMU YUCTAMMU.
' MpunBAUKEHHbIE BbIUMCAEHMA, NPABUIA OKPYINEHNA, MPUKMUAKA U OLLEHKA pe3ynbTaTa BbluMCAeHUI
1.8 MNpeobpasoBaHue BbipaxKeHWU
1.9 KomnneKcHble ynucna
2 YpaBHEeHMA 1 HepaBEeHCTBA
2.1 Uenble n ApobHO-paLMoHanbHble YpaBHEHUA
2.2 UppaumoHanbHble ypaBHEHNA
2.3 TpuroHomeTpryeckne ypaBHeHNA
2.4 MokasaTenbHble U norapudmMmmnyeckme ypaBHeHus
2.5 Uenble n apobHO-paLMoHanbHble HEPABEHCTBa
2.6 UppaumoHanbHble HepaBeHCTBa
2.7 MNMokasaTenbHble U norapnPmmnyeckne HepaBeHCTBa
2.8 TpuroHomeTpuyeckme HepaBeHCTBaA
2.9 CrcTeMbl M COBOKYMHOCTU YPaBHEHWNI U HEPABEHCTB
2.10 YpaBHEHUA, HEPABEHCTBA M CUCTEMbI C MapameTpamm




2.11 MaTpuua cuctemMbl IMHENHbBIX YpaBHeHMA. Onpeaenmtenb MaTpuLbl
3 PyHKLMM 1 rpaduKm
31 PyHKUMA, cnocobbl 3agaHma pyHKUMK. FpaduK dyHKUMK. BsaumHo ob6paTHble GyHKUMU. YETHbIE K
' HeYyéTHble GyHKUMK. Nepnoanyeckne GyHKLMM
Ob6nacTb onpeaeneHnsa N MHOXKECTBO 3Ha4YeHUN GYHKUUKU. Hynun GyHKUMKU. MpomexyTKM
3.2 3HAKOMOCTOAHCTBA. [POMEKYTKM MOHOTOHHOCTU PYHKUMNU. MaKCMMYyMbl U MUHUMYMbI GYHKLUMN.
Hanbonbluee n HauMeHbLIee 3HaYeHMe GYHKLMM Ha NPOMENKYTKE
33 CreneHHaa GyHKUMA C HATypasibHbIM U LienbiM NokasaTtenem. EE ceolicTa u rpadumk. CeolicTBa u
' rpaduK KopHA -0 CTeNeHu
34 TpuroHomeTpuyeckne GyHKLMMU, X CBOMCTBA M rpaduKu
3.5 MoKasaTenbHana 1 norapnpmmuyeckan GyHKLMN, X CBOMCTBA U rPaPUKn
3.6 TouKM paspbiBa. ACMMNTOTbI rpadmKoB PyHKUMN. CBOMCTBA QYHKLMIM, HENPEPbIBHbLIX Ha OTPE3Ke
3.7 MocnepoBaTenbHOCTH, CNOCOOLI 33aHNA NOCAeA0BaTENbHOCTEN
3.8 ApudmeTtmyeckada u reomeTpuyeckasa nporpeccun. Popmysia CNOXKHbIX MPOLLEHTOB
4 Hayana matemartmyeckoro aHanm3a
4.1 MpousBogHan GyHKUMK. Mpon3BoAHbIE 31eMEHTAPHbIX GYHKLUMIA
42 MpvmeHeHMe NPOM3BOAHOM K NCCNeA0BaHMIO GYHKLMIA HA MOHOTOHHOCTb U SKCTPEMYMbI.
' HaxoxaeHne Hanbonbllero U HauMeHbLero 3HaYeHna GYHKLUUKN Ha OTpeske
4.3 MepBoobpasHad. UHTerpan
5 MHo»KecTBa 1 normka
5.1 MHoKecTBO, onepauum Hag MHOXKecTBamu. [lnarpammel dinepa — BeHHa
5.2 JNloruka
6 BepoATHOCTb U CTaTUCTMKA
6.1 OnucatenbHana CTaTUCTUKA
6.2 BepoAaTHOCTb
6.3 KombuHaTopuKa
7 FeomeTpua
7.1 durypbl Ha NNOCKOCTH




7.2

onIMbIe M NTIOCKOCTK B NPOCTPaHCTBE

7.3 MHororpaHHuKmM
7.4 Tena v NOBEPXHOCTU BpaLLEHMA
7.5 KoopauHaTbl u BEKTOpbI




YYEBHO-METOAMNYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MPOLECCA

OBA3ATEJIbHbIE YHEBHBIE MATEPUABI ANA YHEHUKA

METOANYECKUE MATEPUANBI ANA YHUTENA

LUN®POBbIE OBPA3OBATE/IbHbIE PECYPCbI M PECYPCbI CETU UHTEPHET



