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NOACHUTEJNIbHASA 3AMUCKA

Pabouyass nporpamma y4ebHoro kypca «Anrebpa M Havana maTemaTU4ecKoro
aHanusa» 6asoBoro ypoBHa ans oby4varowmxca 10—-11 knaccoB paspaboTaHa Ha
ocHoBe PefepanbHOro rocyaapCcTBeHHOro obpasoBaTenbHOro ctaHgapTa CpeaHero
obwero o6pas3oBaHWsl, C YY4ETOM COBPEMEHHbIX MUPOBLIX TpeboBaHuNn,
npeabsiBAsSemMbIX K MaTemMaTtudeckoMy oOpasoBaHWMio, U Tpaguuui POCCUIACKOTO
obpasoBaHus. Peanusauusa nporpammbl obecnedvBaeT OBMageHMe KIYeBbIMU
KOMMEeTEHUMSIMW, COCTaBNSAOLMMN OCHOBY [Of1i CaMOpasBUTMS U HEMNpepbIBHOrO
obpa3oBaHns, LENOCTHOCTb OBLLEKYNbTYPHOrO, FIMYHOCTHOMO M NO3HABaTENbHOMO
pa3BUTUS IMYHOCTM 0BYy4YatOLLNXCS.

LUENMN U3YYEHUA YHEBHOIO KYPCA

Kypc «Anrebpa » Havana matemaTMyeckoro aHanu3a» SBRseTcss OOHUM U3
Hanbornee 3Ha4YNMbIX B MPOrpaMMe CTapLUeW LIKOSbl, MOCKOMbKY, C OHOW CTOPOHbI,
OH obecneynMBaeT MHCTPYMEHTanbHyl 6asy Ans M3Yy4eHUs BCEX E€CTECTBEHHO-
Hay4HbIX KypCcOB, a C APYro/ CTOPOHbl, (POPMMPYET NorMyeckoe u abcTpakTHoe
MbILUSIEHWE YyYalUMXCsi Ha YpOBHE, HeoOXoAMMOM [Ansi OCBOEHWUsi KypCOB
NHOPMaTUKK, 0BLLECTBO3HAHWSI, ICTOPMK, CIIOBECHOCTU. B pamkax gaHHOro kypca
yyalmecss oBrnageBaloT yHUMBEpPCAlbHbIM S13bIKOM COBPEMEHHONM Hayku, KoTopas
dopMynmpyeT CBOU AOCTMKEHUS B MaTEMaTUYECKOM hopme.

Kypc anrebpbl n Hadan maTtemaTU4ecKoro aHanusa 3akrnafblBaeT OCHOBY [AJ1S
YCMELLHOro oBnaaeHnsi 3akoHammn omsmnkun, Xmummm, 6uonorum, NOHMMaHNA OCHOBHbIX
TEeHOEHUMA 9KOHOMUKN M OBLEeCTBEHHOM >XMU3HU, NO3BOSIIET OPUEHTUPOBATLCA B
COBPEMEHHbIX LMEPPOBbLIX M KOMMbIOTEPHbIX TEXHOMOIMAX, YBEPEHHO UCNOSb30BaTh
X B MOBCEAHEBHON XN3HW. B TOXe Bpemsa oBnageHne abCTpakTHbIMU U SIOrMYECKU
CTPOrMMM  MaTeMaTU4ECKMMWN  KOHCTPYKUMSIMW pasBMBAET YMEHWEe HaxoguTb
3aKOHOMEPHOCTU, O0OOCHOBLIBaTb WCTUHHOCTb  YTBEPXKOEHUS, UCMNONb30BaTb
obobLieHne ©n KOHKpeTM3auuto, abcTparMpoBaHue W aHanorui, dgopmmpyeT
KpeaTMBHOE W KpUTMYECKOoe MblwneHve. B xope wmsydeHus anrebpbl u Hadvan
MaTemMaTU4YeCcKoro aHanmsa B CTapLUen LUKosie yyawmecs nofyyaroT HOBbIN OnbIT
pelweHna nNpuKnagHbiX 3aga4y, CaMoCTOSITENIbHOrO MOCTPOEHUS MaTeMaTUdecKux
MoJenen peasribHbIX CUTyauuMn U UHTeprnpeTaumm MnosfydYeHHbIX peLleHnn,
3HaAKOMATCA C NpYMepamMn MaTemMaTUYECKUX 3aKOHOMEPHOCTEN B NPUPOAE, Hayke U
B MCKYCCTBE, C BblAAIOLMMUCS MaTEMATUYECKUMN OTKPLITUAMUN U UX aBTOPaMM.

Kypc ob6nagaet 3HaumTenbHbIM BOCNUTATENbHLIM  MOTEHUManoM, KOTOpPbIA
peanu3yeTcsl Kak yepes3 y4yebHbii maTepuan, cnocobcTeyoWwmn hopmMMpoBaHmMIO
Hay4YHOro MWPOBO33PEHUS, Tak M Yepe3 cneunduky yy4ebHOM [OeATenbHOCTH,
TpebytoLien caMoCTOATENbHOCTU, aKKypaTHOCTU, NPOAOIPKUTENBHOM KOHLIEHTPaLUK
BHMMAaHUS U OTBETCTBEHHOCTW 3a MONYYEHHbIN pe3ynbTar.

B ocHoBe meToguKm O6y‘-IeHI/IFI anre6pe M Ha4vallaM MaTeMaTu4yeCKoro aHalrinisa
NeXuT OeaTenbHOCTHbIN npuHUMN O6y‘-IeHI/IFI.



Ctpyktypa Kypca «Anrebpa n Hadana maTeMaTM4ecKoro aHanmsa» BKIoYaeT
cnefywowmne copepaTernbHO-MeToauyeckue InuvHun: «4Yucna n  BblYUCTIEHUA,
«DYHKUMN 1 rpadmkny», «YpaBHEHUNA U HepaBeHCTBay», «Havana matemaTuyeckoro
aHanusa», «MHoxecTBa 1 norvka». Bce ocHOBHblE cofiep)aTenbHO-MeToanyeckme
NVMHUM  M3Yy4aloTCA Ha NPOTSXKEHUM [OBYX neT obyyeHna B CTapllen LiKone,
€CTEeCTBEHHO [OMOoSHAA Apyr Apyra M NOCTENEHHO HacbIWasaCb HOBbIMU TEMaMu U
pasgenamu. [JaHHbIN KypC SBNAETCA MHTErpaTUBHbLIM, MOCKOSbKY O6beauHsieT B
cebe cogepxaHuMe  HECKONMbKMX  MaTemaTU4eckux  gucumnnuH:  anrebpa,
TPUrOHOMETPUS, MaTeMaTUYECKUN aHanms, Teopua MHoXecTB 1 ap. o mepe Toro
KaK ydalwimecs oBnageBaroT BCé Oornee LUMPOKMM MaTeMaTUYECKMM annapaTtoMm, Y
HUX nocnegoBaTenbHO opMUpyeTcs U COBEPLUEHCTBYETCH YMEHWe CTpPOUTb
MaTemMaTU4ecKyo Moerb peanbHON CUTyaumn, NPUMEHATb 3HAHUSA, NOMyYEeHHbIE B
Kypce «Anrebpa u Hayana MaremMaTMyeckoro aHanusa», Ang peleHns
CaMOCTOSATESIbHO  CPOPMYNMPOBAHHOW MaTeMaTMyYecKon 3agadn, a 3aTem
NHTEpNpeTMpoBaTh NOSTyYEHHbIN pe3ynbTarT.

CogepxaTenbHo-mMeToagnyeckas nuMHMs «Yucna W BblUMUCNEHUSA» 3aBepluaet
opMMpPOBaHNE HABbLIKOB MCMOMb30BaHUSA OENCTBUTENbHbBIX YMCeS, KOTOpoe BbIno
Ha4YaTo B OCHOBHOM wWkone. B crapwen wkone ocoboe BHMMaHME yaenseTcs
POPMUPOBAHUIO MPOYHBLIX BbIMUCAUTENBHbLIX HAaBbLIKOB, BKIOYalLWMX B cebs
NCrnonb3oBaHMe pPasnU4YHbiX (OpM 3anucu OeUCTBUTESNbHOIMO 4ucrna, yMeHue
paunoHanbHO BbINOMHATL OEWCTBMA C HUMW, OenaTb MPUKUMAKY, OueHuBaTb
pesynbrar. OOyyawomecs nonyyvyarT HaBblkKM MNPUBNMKEHHBIX BbIYUCHEHWHN,
BbIMOMIHEHNA OENCTBMMA C 4YUcCrnamu, 3anucaHHbiMKM B CcTaHgapTHOW doopme,
NCMonb30BaHMUS MaTeMaTUYECKNX KOHCTAHT, OLLleHUBAHUSA YUCHOBbIX BblpaXXeHUN.

JInHnsa «YpaBHeEHUSs U HepaBEHCTBa» peanua3yeTcs Ha NPOTSXeHUN BCero obyveHus
B CTapLUen LWKomne, MOCKOSbKy B KaXAOM pasfene nporpaMmmbl NpeaycMOTPEHO
pelleHne cooTBeTCTBYOWMX 3agady. Oby4varowwmecsa oBrageBalT pasnUYHbIMU
MeTo4aMn peLlleHus LenblX, pauMoHanbHbIX, MppauMOHanbHbIX, NnokasaTesnbHbIX,
norapnuMmnYeCcKUX U TPUrOHOMETPUYECKUX YPaBHEHUIA, HEPABEHCTB N UX CUCTEM.
[MonyyYyeHHble yMEHUA MCNOSb3YKTCA MpPU UCCNedoBaHUM (PYHKUUMA C MOMOLLbIO
NPON3BOAHOM, peLleHnn NpuKnagHbiX 3agay v 3agad Ha HaxoXgeHne HanbonbLInX
N HAUMEHbLUMX 3HaYeHUn yHKuuKn. [laHHaa copgepXaTtenbHas NMHUA BKNOYaeT B
ceba Takke GOpPMUPOBAHME YMEHUIA BbIMOMHATL pacdéTbl NO  opmynam,
npeobpasoBaHus LenbliX, paunoHasrbHbIX, MppaumMoOHanbHbIX U TPUFOHOMETPUYECKNX
BbIpaXX€HUK, a TakkKe BblpaXXeHin, coaepXallnx cteneHu u norapudmel. bnarogaps
n3ydeHuto anrebpamyeckoro martepvana npouCXOAuUT JanbHeree pas3Butue
anropMTMMYECKoOro N abCTpakTHOrO MbILUNEHNS yYaLLMXCs, (POPMUPYIOTCA HaBbIKN
AEeOYKTUBHbIX paccyxaeHun, paboTbl C CUMBOSbHLIMW bOpMaMn, NpeacTaBneHns
3aKOHOMEPHOCTEN M 3aBUCMMOCTEN B BMAE pPaBEHCTB M HepaBeHCTB. Anrebpa
npegnaraet 3P@EKTUBHbIE WHCTPYMEHTbl AN pPeLlleHUss NpakTU4Yeckux u
€CTeCTBEHHO-Hay4HbIX 3afady, HarnsagHoO LEMOHCTPUPYET CBOU BO3MOXHOCTU Kak
A3blKa HaYKMW.



CopgepxaTtenbHo-meTogndeckaa  nMHUA  «DyHKUMM U rpadouKku»  TECHO
nepennetaeTcs C APYrMMU NIMHUAMU Kypca, NOCKOSbKY B KAKOM-TO CMbICIe 3a4aéT
nocnegoBaTenbHOCTb N3y4eHna MaTepuana. IsayyeHne cteneHHon, nokasaTernbHON,
norapugMmM4eckon N TPUTOHOMETPUYECKUX (PYHKLMIA, UX CBONCTB U rpacdouKoB,
ncnonb3oBaHue OYHKUUA ONS pelleHus 3agad uM3 Apyrnx y4ebHbix npeameToB u
peanbHOW XW3HUM TEeCHO CBA3aHO Kak C MaTtemMaTUyecKMM aHanmMsoMm, Tak U C
pelleHneM ypaBHEHUN N HepaBeHCTB. [1pn 3ToM BonblIOe BHUMaHWe yaensieTcs
OPMUPOBAHUIO YMEHUS BblpaxaTb DOPMyiamMu 3aBUCUMOCTU MeXy PasnUyHbIMU
BENUYMHaMun, nccnenoBaTb NONyYeHHble PYHKUMN, CTPOUTb UX rpadoukn. MaTtepuan
3TOM cofepXaTenbHOW JIMHUXM HaueneH Ha pasBuUTUe YMEeHUAM U  HaBbIKOB,
NO3BOMAIOLWMNX BblpaXaTb 3aBUCUMOCTU MeXAy BerMynHamu B pasnuyHon dopme:
aHanuTU4YecKoun, rpadonyeckon n cnoBecHon. Ero nsyyeHve cnocobCcTByeT pasBuTUIo
anropMTMMUYECKOro MbILWSIEHNS!, CMOCOBHOCTM K OBOOLIEHNIO M KOHKpeTusauum,
MCMNonb30BaHWIO aHarormm.

CopepxatenbHas nuHMa «Havyana MaTemaTuyecKoro adHanusa» no3BonsieT
CYLLLECTBEHHO PacCLUMPUTb KPYr Kak MaTtemMaTuyeckux, Tak U NpuKnagHbiX 3agad,
AOCTYMHbIX 00yYaloLWmMMCs, Y KOTOPbIX NOABNAETCS BO3MOXHOCTb UCCreaoBaTb U
CTPOUTb rpadouKkn PyHKUUI, onpeaensaTb X HambonbLluMe U HaUMeHbLLNE 3HaYeHNS,
BblMMCNATL Nnowaan uryp u ob6bEémbl Temn, HaxoAuTb CKOPOCTU U YCKOPEHUS
npoueccoB. [laHHas cogepxaTenbHas fUHUA OTKPbIBAET HOBbIE BO3MOXHOCTU
NMOCTPOEHMUST MaTeMaTUYECKMX MOAenen pearnbHbiX CUTyauUnh, HaxoXOeHUs
Haunyylwero pelleHna B MpuKnagHbiX, B TOM 4YUCre counanbHO-39KOHOMMUYECKMX,
3agavax. 3HAKOMCTBO C OCHOBaMM MaTeMaTU4ecKoro adHanmsa crnocobcTByeT
pa3BuTUIO abCTpakTHOro, opManbHO-NIOMMYECKOr0 M KPeaTUBHOIO MbILLMEHNS,
OPMUPOBAHUIO YMEHMWIA pacno3HaBaTb NPOSBIIEHNS 3aKOHOB MaTeEMaTUKN B HayKe,
TexHuke un wuckycctee. OOyyawmecs y3HaOT O BblgaloWmMxXca pesynbTaTax,
NOSTYYEHHbIX B X04€e PasBUTUA MaTEMATUKN Kak HayKn, N X aBTopax.
CopepxaTenbHo-meToanyeckass nuHus «MHoXecTBa M forMka» B OCHOBHOM
NMOCBSILLLEHA  3MEMEHTaM  TeOopuUM  MHOXECTB.  TeOpeTUKO-MHOXECTBEHHbIE
npeacraBneHnst NpoHM3bIBaKOT BECb KYPC LUKOSIbHOW MaTeMaTuku u npegnaratoT
Hanbonee yHMBepcasnbHbIA S3blK, 00beANHAOLWNA BCE pa3aenbl MaTeMaTUKn U eé
NPUIOXEHNN, OHW CBA3bIBAIOT pasHble MaTemMaTuyeckne AUCUMMINHBbI B e4uMHOEe
uenoe. lMo3ToMy BaxHO AaTb BO3MOXHOCTb LUKOSIbHUKY MOHMMaTb TEOPETUKO-
MHOXECTBEHHbIN A3blK COBPEMEHHOW MaTeMaTuku W UCMOoNb30oBaTb €ro A
BbIpaXXEHUs1 CBOUX MbICIIEN.

B kypce «Anrebpa u Hayana mMaTemMaTM4ecKoro aHanmsa» MPUCYTCTBYIOT Takke
OCHOBbI MaTemMaTU4eckoro MOAENMPOBaHUs, KOTOpble NpuU3BaHbl CHOPMUPOBaTb
HaBbIKW NOCTPOEHMS MoAeNel pearnbHbIX CUTYaLWA, UCCNeaoBaHns 3TUX Modenen ¢
nomMollbio annaparta anrebpbl U MaTemaTM4eckoro aHanusa W WHTepnpeTauum
MONyYeHHbIX pe3ynbTaToB. Takve 3afdaHus BMNEeTeHbl B KaxObli U3 pasaenoB
nporpaMMbl, MOCKOMbKY BECb MaTepuarn Kypca LUMPOKO UCMONb3yeTcs ANns peLleHus
NpuknagHbIXx 3agadv. MNpu pelleHnn pearnbHbIX MNPaKTUYECKUX 3adady ydaliuecs
pasBMBalOT  HabnogaTenbHOCTb,  YMEHWe  HaxoauTb  3aKOHOMEPHOCTM,
abcTparmpoBaTtbCsl, MCMNosb3oBaTh aHanorMio, obobwatb U KOHKPeTU3npoBaTb



npobnemy. [esATenbHOCTb MO (DOPMUPOBAHUIO HABLIKOB PELUEHUS MpPUKNagHbIX
3a)a4 opraHu3yeTcsi B MpoLecce M3yvyeHus Bcex TeM Kypca «Anrebpa v Hadvana
mMaTeMaTU4ecKoro aHanmsaa.

MECTO YYEBHOI'O KYPCA B YHEBHOM NMJIAHE

B y4yeGHOM nnaHe Ha u3yyeHune Kypca anrebpbl M Havyan MaTeMaTU4YeCKOro aHanmaa
Ha 6a30BOM ypoBHe oTBOAMTCSA 2 Yaca B Hegento B 10 knacce v 3 yaca B Heento B
11 knacce, Bcero 3a ABa roga obyyeHusi — 170 yacos.

COOEPXXAHUE YYEBHOIO KYPCA
10 KNNACC

Yucna v BbluUcneHUnA

PaumoHanbHble udncna. O6GbIKHOBEHHbIE W AECATUYHblE APO6W, MPOLEHTHI,
OeckoHeyHble  nepuoguyeckne  gpobu.  Apudmertmyeckme  onepauumM  C
pauMoHanbHbIMU Ynucnamu, npeobpasoBaHUs YUCMOBbLIX BblpaXeHun. [NpumeHeHne
Apobein U NPOLEHTOB ANSA pelleHUs MpUKNagHbIX 3a4ady M3 pasfuyHbiX oTpacnewn
3HaHWN 1 pearnbHOW XXU3HW.

HenctButenbHble 4ucna. PauuoHanbHble U MppauuoHasribHble 4ucna.
ApudmeTnyeckne onepaumm C  OeUCTBUTENbHbIMU - yucramu. [pnbnmxeéHHble
BblYMCIIEHMS, NPaBua OKPYrneHns, Npuknaka n oueHka pesynbTaTa BblMUCIEHWUI.

CteneHb C uenbiM nokasatenem. CrtangaptHas ¢opma  3anucu
AencTeutenbHoro  yucna. Mcnonb3oBaHue — nogxogdwen  @opMbl  3anucu
AENCTBUTENbHbBIX YuCeNl ONs pelleHus npakTU4eckux 3agady u npencraBneHus
AAHHbIX.

ApucmeTnyeckum KOopeHb HaTypanbHOMN CTeneHun. HencTteus C
apuMeTUYECKUMN KOPHAMU HaTypasibHON CTEMNEHW.

CWHYC, KOCMHYC W TaHreHC 4MCroBOro aprymeHTta. ApPKCUHYC, apKKOCWUHYC,
apKTaHreHC YMCNoBOro apryMeHTa.

YpaBHeHUs U HepaBeHCTBa

ToxagecTBa 1 TOXOecTBeHHblE Npeobpa3oBaHuA.

MpeobpasoBaHue TPUrFOHOMETPUYECKUX BblpaXKEHUN. OcHoBHble
TPUroHOMeTpuyeckne popmynbl.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHne HepaseHcTBa. MeToq
WHTepBarnos.

PelwweHune uenbix n Apo6bHO-paLMOHanbHbIX YyPaBHEHUA N HEPABEHCTB.

PeleHne nppaynoHasnbHbIX ypaBHEHUN N HEPABEHCTB.

PelleHne TpMroHOMeTpUYECKMX yPaBHEHUM.

MpumeHeHe ypaBHEHUN U HEPABEHCTB K PEeLUEeHNI0 MaTeMaTUYEeCKMX 3a4a4d m
3a4a4d 13 pasnnyHbIX 06nacTen Haykn 1 peanbHOWN KU3HWN.

PYyHKUMM U rpadmkn

®dyHKUMA, cnocobbl 3agaHns oyHKUuK. Mpaduk dyHKumMn. BaanmHo obpaTHble
YHKUMN.

O6nacTtb onpegeneHnss n MHOXECTBO 3HaveHurn yHKumMnM. Hynu dyHKLmK.
[MpomexXyTKn 3HaKONOCTOSAHCTBA. YETHbIE N HEYETHbIE PYHKLMN.



CteneHHas oyHKUMS C HaTyparnbHbIM U LenbiM nokasatenem. E€ ceonctea u
rpacdouk. CBoncTBa 1 rpadomkK KOPHSA N-OM CTEMNEHN.

TpuroHomeTpuyeckass  OKPY>XHOCTb,  onpefefneHne  TPUroOHOMETPUYECKMX
OYHKUUIN YNCNOBOro aprymeHTa.

Hayana maTtemaTtnyeckoro aHanusa

NocnepgoBaTenbLHOCTH, cnocobbl 3agaHuvs nocriegoBaTenbHOCTEN.
MOHOTOHHbIE NocrefoBaTENbLHOCTH.

ApucmeTnyeckana n reometpuyeckaa nporpeccun. beckoHedHo yOGbiBatowias
reomeTpuyeckass nporpeccusi. Cymma 6eCKOHeYHO YOblBaloLe reoMeTpuyeckon
nporpeccun. dopmyra CroXHbIX MPOLEHTOB. Mcnonb3oBaHue nporpeccun ans
pelueHus pearbHbIX 3a4a4 NpUKNagHoro xapakrepa.

MHoxecTBa 1 normka

MHoOXxecCTBO, onepauuMn Hag MHoXecTBamu. [uarpammbl Onnepa—BeHHa.
lMpMMeHeHe TeopeTUKO-MHOXECTBEHHOIO annaparta [Ans OnucaHus pearnbHbIX
NpoLEeCCOB U SBNEHWUI, NPU peLleHnn 3aaay U3 Apyrux y4ebHbix npeamMeToB.

OnpepeneHne, Teopema, crneactene, 4oKasaTenbCTBO.

11 KINACC

Yucna n BbluncneHunn

HaTtypanbHble u uensle yncna. lNpusHakm 4eniMMocTy LesbiX Ynucen.

CTteneHb ¢ paumoHanbHbIM nokasaTtenem. CBONCTBaA CTEMNEHN.

Jlorapndpm ymncna. [lecatnyHble n HaTyparnbHble florapudmsbl.

YpaBHeHUA 1 HepaBeHCTBa

MpeobpasoBaHue BbipaXXeHW, coaepXalunx norapudmei.

lMpeobpa3oBaHMe BblpaXXeHUW, cogepXawmx CTeneHn C  pauuoHarnbHbIM
nokasarenem.

Mpumepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

lMokasaTenbHble ypaBHEHUS U HEPaBEHCTBA.

Jlorapudmunyeckmne ypaBHeHUs 1 HepaBEHCTBA.

Cuctembl nUHENHbIX YypaBHEHWN. PelweHne npuknagHbiXx 3agad C MOMOLLbHO
CUCTEMbI NIMHENHbIX YPaBHEHWUN.

Cuctembl U COBOKYMHOCTU pauMoOHasribHbIX YpaBHEHUA N HEPABEHCTB.

[MpumeHeHne ypaBHEHWIA, CUCTEM U HEPaBEHCTB K peLUeHNo MaTeMaTn4ecknx 3agad
M 3agad M3 pasnnyHbix obnacTen Haykm n pearnbHON XU3HW.

PYHKLUMU U rpacukun

®dyHkuma. [lNepuogndeckne QyHKUMKU. [TPOMEXYTKM MOHOTOHHOCTU  OYHKLMN.
Makcumymbl U MUHUMYMbI (OYHKUMW. Hambonbluee W HavMeHbllee 3HadYeHue
PYHKUNN Ha NPOMEXYTKE.

TpuroHomeTpuyeckne PyHKLUU, NX CBOUCTBA U rpadouku.

MNokasaTenbHasa 1 norapnmmnyeckas PyHKLMN, UX CBONCTBA N rpadouKu.
Mcnonb3oBaHue rpadpnkoB OYHKLUN 515 peLLeHns ypaBHEHUN U NIMHENHBIX CUCTEM.
Ncnonb3oBaHne rpadukoB yHKUMMA AN MUCCregoBaHUs  NPOLEeccoB U
3aBMCUMOCTEN, KOTOpble BO3HWMKAKOT MpWU pelleHnn 3agad u3 gpyrnx yvyebHbix
npeaMeToB N pearibHON XXU3HW.

Hayana maTtemaTtuyeckoro aHanusa

HenpepbiBHble yHKUMKN. MeToa nHTepBanoB ANs pelleHNs HepaBeHCTB.



MpounssogHas dyHKUMN. [eomeTprnyecknin n Pusnd4eckum CMbIC NPOU3BOLHON.
lMponsBogHble anemMeHTapHbIX QYHKUMKA. POpMyIbl HaXOXOEeHUs NPOM3BOLAHOWN
CYMMbl, MPOU3BEAEHUS U HACTHOIO PYHKLINA.

MpumeHeHne NpoOM3BOAHOW K WCCNedoBaHMIO (QYHKUMA Ha MOHOTOHHOCTb U
9KCTpemMyMbl. HaxoxaeHne Hanbonbllero U HaMMeHbLUEero 3HayYeHnss PyHKUMN Ha
oTpeske.

MprMeHeHne NPoM3BOOHON NS HAXOXOEHUA HaUNy4dLero pelleHns B NpuKaaHbiX
3afjavax, Ons onpeferieHMs CKOpoCTM npouecca, 3adaHHOro dopmyrnon unm
rpadonKom.

MepBoobpasHas. Tabnmua nepBoobpasHbIX.

WNHTerpan, ero reometpnyecknin  uUsn4ecknuim cMblicrl. BelumcneHne nHterpana no
dopmyne HotoToHa—JlenbHuua.

NINAHUAPYEMBIE PE3YJIbTATbI

OcBoeHue y4ebHoro npegmeTa «MaTtemaTtumka» OOmKHO obecneynBaTb JOCTUMKEHME
Ha YypoBHe cpeaHero obuwero o6pas3oBaHUsA  CcneayrlmMx  JNIMYHOCTHbIX,
MeTanpeaMeTHbIX U NpeaMeTHbIX 06pa3oBaTernbHbIX Pe3yrbTaToB:

JINYHOCTHBLIE PE3YJIbTATDI

JInyHoCTHbIE  pesynbTaTbl  OCBOEHUS  MporpamMmmbl  y4yebHOro  npegmeTta
«MaTemaTtnka» xapakTepusyoTcs:

paxxpaHckoe BocnuTaHue:

CPOPMUPOBAHHOCTBLIO FPaXKA4aHCKOM MNO3uUMM  OByYaloLerocs Kak akTUBHOMO WU
OTBETCTBEHHOrO  4fieHa  poccumnckoro  obuiecTtBa, npeacTtaBneHneM o
MaTemMaTU4YeCKMX OCHOBax (YHKLUMOHUPOBAHUA Pa3fnYHbIX CTPYKTYP, SIBIEHUN,
npoueayp rpaxgaHckoro obuwectBa (BbIOOpbl, ONpocbl W Mp.), YMEHuem
B3aMMoOencTBoBaTtb C coumanbHblIMM  WHCTUTYTaMW B COOTBETCTBUM C  UX
PYHKUMAMM U HA3HAYEHMEM.

MaTpnoTnyeckoe BocnutaHue:

C(hOpPMUPOBAHHOCTBEID POCCUMCKOW TPaXXO4aHCKOM WOEHTUYHOCTU, YBaXeHus K
NPOLUNIOMY M HaCTOALLEMY POCCUMACKON MaTeMaTUKW, LLEHHOCTHbIM OTHOLLUEHNEM K
AOCTMXKEHUAM POCCUNCKMX MaTEMATUKOB N POCCUMNCKON MaTeMaTUYECKOM LUKOSbI, K
MCNOMb30BaHUID 3TUX [OOCTWXEHUA B [OPYrMX Haykax, TexXHonorusax, cdepax
9KOHOMWKMW.

[JyxOoBHO-HPaBCTBEHHOro BOCNUTaHUSA:

OCO3HaHWEM [yXOBHbIX LIEHHOCTEN POCCUNCKOro Hapoda; COopMUPOBAHHOCTLIO
HPaBCTBEHHOIO CO3HAHWA, 3TUYECKOro MOBEAEHWUS, CBSI3AHHOIO C MPaKTUY4ECKUM
NPUMEHEHNEM OOCTUKEHUIN HAYKN U OeATENBHOCTLIO YYEHOr0; 0CO3HAHNEM JTIUYHOIO
BKIaga B NOCTPOEHMe yCTOM4YnBoro byayuiero.



JcTeTUYECKOoe BOCNMUTaHUE:

9CTETUYECKMM OTHOLIEHMEM K MUpPY, BKMOYas I3CTETUMKY MaTeMaTU4eCcKnx
3aKOHOMEPHOCTEN, OOBEKTOB, 3a4au, PELLEHUIN, PaCCY>KAEHUN; BOCMPUNMYNBOCTLIO
K MaTeMaTU4eCKuM acnektam pasfnunuyHbIX BUOOB UCKYCCTBA.

dPusnyeckoe BocnutaHue:

COOPMMPOBAHHOCTBID YMEHUSI MPUMEHATb MaTEMATUYECKME 3HAHUSA B MHTEpecax
3gopoBoro n 6esonacHoro obpasa XusHu, OTBETCTBEHHONO OTHOLLEHUSI K CBOEMY
3[0pOBbIO (300pPOBOE MUTaHMe, cbanaHCUPOBAHHBLIN PEXUM 3aHATUA W OTAbIXA,
perynspHasa usnyeckas akTUBHOCTL); (PU3NYECKOrO COBEPLLUEHCTBOBAHMUSA, Mpu
3aHATUSAX CNOPTMBHO-0300POBUTENBHOM AEATENBHOCTLIO.

TpyaoBoe BocnuTaHue:

FOTOBHOCTbIO K TPyAy, OCO3HaHMEM ULEHHOCTU Tpyaonobus; uHTepecoMm K
pasnuyHbiM  ccepaM  NPOdECCMOHANbHON  AEATENbHOCTW, CBSA3AHHBIM  C
MaTEMaTMKON N €€ NPUIIOXKEHMAMU, YMEHWEM COBEpLUATb OCO3HaHHLIN BbIOOP
Oyaywen npodpeccun u peanu3oBbiBaTb COOCTBEHHblE >KU3HEHHbIE MIlaHbl;
FOTOBHOCTBIO WM CMOCOBHOCTBLIO K MaTematmyeckomy obpasoBaHuio U
camMoob6pa3oBaHUI0 Ha MPOTSPKEHUN BCEM XKN3HW; TOTOBHOCTLIO K aKTUBHOMY Y4aCTUIO
B pPELUEHUN NPaKTUYECKMX 3a4a4 MaTeMaTUYECKOWM HanpaBneHHOCTH.

JKonornyeckoe BocnutaHue:

ChOPMMPOBAHHOCTBIO AKONTOMMYECKOW KyIbTYpPbl, MOHUMaHUEM BIIMSIHUSA COLMarnbHO-
9KOHOMMYECKMX MPOLECCOB HA COCTOSIHME MNPUPOLHOM M CcoumanbHOM cpenpbl,
OCO3HaHWeM rnobanbHOro xapakrtepa 3KOMornmvyecknx npobnem; opumeHTaumen Ha
NPUMEHEHNEe MaTeMaTMYECKUX 3HaHWI NS peLlleHns 3agad B 0611acTy OKpyKatoLLen
cpeabl, NNaHUPOBAHUSA MOCTYMKOB M OLEHKM UX BO3MOXHbIX NOCNeACTBUA ANs
OKpy>KatoLen cpeapl.

LleHHOCTU Hay4YHOro NO3HaHUS:

chOPMMPOBAHHOCTLIO MUPOBO33PEHUSI, COOTBETCTBYHIOLLIENO COBPEMEHHOMY YPOBHIO
PasBUTKS HAYKN U OBLLLECTBEHHOW MPAKTUKKU, MOHMMaHWEM MaTeMaTUYECKOW HayKu
Kak cdrepbl YernoBeYeckon AesTENbHOCTM, 3TanoB e€ pasBUTMS U 3HAYMMOCTU AN
pasBUTUS LUMBUNU3aLMA; OBNAdEHUEM S3bIKOM MaTemMaTuMkM U MaTeMaTUyeckomn
KyNbTYPOW Kak CPeACTBOM NO3HaHMS MMPA; FOTOBHOCTBIO OCYLLECTBIATb NPOEKTHYIO
M UccreaoBaTenbCKyo AeATeNbHOCTb MHANBUAOYANbHO U B rpynne.

METAMNPEOMETHbIE PE3YJIbTATbI

MeTanpeamMeTHble pe3ynbTaTbl OCBOEHUSI Nporpammbl  y4ebHoro npeameta
«MaTtemaTuka» XapaKTepuaylTcs oBnageHvem YHUBepCanbHbIMU
no3HaBaTeNbHbIMKM OEeUCTBUAMU, YHUBepCanbHbIMU KOMMYHUKaTUBHbLIMU
AeNCTBUAMU, YHUBepCalnbHbIMU PErynsaTUBHbIMU OEeACTBUSIMMU.



YHuBepcanbHble no3HaBaTenbHble AeNCTBUsS, obecneuymBaloT opmMupoBaHMe
6a30BbIX KOrHUTMBHbIX NpoLieccoB obyyarwmxcs (OCBoeHMEe MeTOOO0B MO3HAHUS
oKpyXatLwero mMupa; npuMeHeHue JNOrm4yeckux, MCcrefoBaTerbCkux onepauun,
yMeHunn pabotatb ¢ MHGOpMaUmnen).

BasoBble norn4yeckme oencTBuUS:

° BbISIBNATE WU XapakTepu3oBaTb CYLUECTBEHHble MNPU3HAKM MaTemMaTU4ecKux
006BHEKTOB, MOHATUN, OTHOLUEHWNIA MeXAY NOHATMAMM; hOPMYnMpoBaTb onpeaeneHuns
MOHATUI; YCTaHaBMMBaTb CYLLECTBEHHbIN NPU3HAK Knaccudmkalmm, OCHOBaHNA Ans
0606LLEHNA N CpaBHEHWS, KPUTEPUN NPOBOAVMMOIO aHanmaa;

° BOCNpuUHMUMATb,  (bopmynupoBaTb U NpeobpasoBbiBaTb  CYXOEHUS:
yTBEpAMTENbHbIE N OTpUUATENbHbIE, EANHNYHbIE, YaCTHbIE U 00LMe; YCNOBHbIE;

° BbIABNATb MaTteMaTuyeckme 3akOHOMEPHOCTU, B3aUMOCBSA3N U NPOTUBOPEYUS
B dpakTax, AaHHbIX, HAOMAEHNSX U YTBEPXOAEHUAX; npegnaratb Kputepun ang
BbIABNEHNSA 3aKOHOMEPHOCTEN N NPOTUBOPEUNI;

e [JenaTtb BbIBOAblI C WUCMNOMb30BaHMEM 3aKOHOB JIOMMKW, OEOYKTUBHBIX W
NHOYKTUBHbLIX YMO3aKHOYEHNIA, YMO3aKITHOYEHMIA MO aHanoruu;

° NPOBOANTbL CaAMOCTOATENBHO AOKa3aTenbCTBa MaTeMaTuyeckux yTBepXaeHunm
(NpsiMble M OT NPOTMBHOIO), BbiICTPanMBaTb aprymeHTauunto, NpuBoaAnTL NpUMepbl 1
KOHTpNpuMepbl; 060CHOBbIBaTb COGCTBEHHbIE CY>KAEHMWS U BbIBOAbI;

° BblbupaTb cnocob peweHns y4vyebHon 3agaynm (CpaBHMBATb HECKOSIbKO
BapuaHTOB peLleHnsd, BblbrpaTtb Hanbonee Noaxoaswmnmn ¢ y4ETOM CaMOCTOATESNbHO
BblAEMNeHHbIX KpUTEPUEB).

BasoBble nccnegoBaTtenbckme 0encTBUSA:

° MCNonb30BaTb BOMPOCHI KaK WCCreaoBaTeNbCKUN MHCTPYMEHT MO3HAHUS;
dopmynmnpoBaTtb BOMPOCHI, doukempyome npoTmBopeUne, npobnemy,
yCTaHaBnMBaTb MCKOMOE W AaHHoe, (bopMupoBaTb rMNoOTe3sy, aprymeHTMpoBaTb
CBOIO MO3NLMIO0, MHEHUE;

° NPOBOANTbL CAMOCTOATENBHO CMNMAaHNPOBAHHbBIA SKCNEPUMEHT, UCCNea0oBaHME
Mo YCTaHOBMEHNIO OCODEHHOCTEN MaTemMaTudeckoro obbekTa, sBfeHnd, npolecca,
BbISIBIIEHMIO 3aBUCMMOCTEN Mexay oObekTaMu, ABNeHnsaIMn, npoueccamu;

° camMoCTOATENbHO hopmynupoBaTb 0006LEHNA N BbIBOALI MO pe3ynbTaTam
npoBegEéHHOro  HabnwaeHusa, UccnegoBaHWsa,  OUEHMBaTb  OOCTOBEPHOCTb
NOSTyYEHHbIX pe3ynbTaToB, BbIBOAOB M 0606LLEeHNN;

) NPOrHO3MpoBaTb BO3MOXHOE pa3BUTME Mpouecca, a Takke BblaBUratb
npeanonoXeHns 0 ero pasBmMTM B HOBbIX YCIOBUSAX.

Pabota ¢ uHgopmaumen:

° BbIABNATE AeduumnTbl MHPOpMaunMn, AaHHbIX, HEOBXOAMMbIX ANA OTBETa Ha
BOMPOC M ANSA peLleHns 3agaqv;

° BblOMpaTb MHGPOPMAaLMIO U3 UCTOYHUKOB pasnunyHbIX TUMOB, aHann3npoBaThb,
CMCTEMATU3NPOBATb Y MHTEPNPETUPOBATL MHAOPMALMIO Pa3fiMYHbIX BUAOB 1 hOpM
npeacTaBneHus;



° CTPYKTypMpoOBaTb MH(OpMauno, NpeacTaBnaTb €€ B pasfnuyHbIX popmax,
UNIICTPUPOBaTL rpadouyecku;

° oLeHuBaTb HaOEéXHOCTb MHopmaLmm no CaMOCTOATESNbHO
COOPMYNMPOBAHHbLIM KPUTEPUSAM.

YHuBepcarnbHble KOMMYHUKaTUBHbIle AencTBuS, obecneymBatoT
cchOpMMPOBAHHOCTb COoLMaribHbIX HABLIKOB 00Y4YatoLLMXCS.

O0bLweHue:

° BOCMNPUHMMATb U (POpMynMpoBaThb CYyXXOEHUS B COOTBETCTBUN C YCITIOBUAMU U
uensamm obLieHuns; SICHO, TOYHO, FPaMOTHO BblpaXkaTb CBOK TOYKY 3PEHUS B YCTHbIX
M NUCbMEHHbIX TeKCTax, [JaBaTb TMOACHEHMSI MO XO4y PpeleHuUs 3ajauu,
KOMMEHTUPOBATb NOSyYEHHbIW pe3ynbTar;

° B xode obcyxaeHnsa 3agaBaTb BOMPOCHI NO CywecTBy OBCyXaaemMon Tembl,
npobnemsbl, pelwaemMon 3agadvv, BbiCKasblBaTb WAEW, HaLENeHHble Ha MOUCK
peleHns; COoMoCTaBMATb CBOW CYXOEHUS C CYXOEHUAMU OpYrnx Y4acCTHUKOB
ananora, obHapyxumBaTb pasnuyMe M CXOACTBO MO3UNLUUKN; B KOPPEKTHOM chopme
dopMynNmnpoBaTh pasHOrnacus, CBOM BO3paXKeHUs;

° npeacTaBnNATb pe3ynbTaTbl pelleHns 3a4ayu, SKkcnepumeHTa, uccrnegoBaHng,
NnpoekTa; CaMOCTOATESNIbHO BblOMpaTb opMaTt BLICTYNNIEHUS C YY4ETOM 3ajad
npeseHTauumm n ocobeHHoCTEN ayanTopun.

CoTpyaHn4ecTBO:

° NoHMMaTb U MUCMNONb30BaTb NPeNMyLLecTBa KOMaHAHOW U UHAUBUAYaSbHOM
paboTbl nNpu peweHun Yy4yebHbIX 3afay; nMpuUHUMMAaTb LUeNb  COBMECTHOM
AEATENbHOCTW, NNaHUPOBAaTb OpraHM3auuilo COBMECTHOM paboTbl, pacnpeaenstb
BUAbl paboT, goroBapmBaTtbCcd, 06CyxaaTh npouecc u pesynbTaT paboThl; 0606wWwaTh
MHEHUS HECKOMNbKUX Noaen;

° yyacTBoBaTb B rpynnoBbix cdopmax pabotbl (o6cyxaeHns, obMeH MHeHURn,
«MO3roBbl€ LUTYPMbI» U UHbIE); BbINOMHATL CBOK YacTb paboThbl M KOOPAMHMPOBaATL
CBOW OENCTBMA C APYrMMM YfieHaMn KOMaHabl; OLEeHMBATb Ka4eCcTBO CBOEro BKNaaa
B OOWWA nNpoOAyKT N0  KPUTEPUAM, COPMYNMPOBAHHBIM  y4aCTHUKaMu
B3aMMOOEeNCTBUA.

YHuBepcanbHble perynaTuBHble OenctBusi, obecneumBaoT HOpPMUPOBaHUE
CMbICIOBbIX YCTAHOBOK U XM3HEHHbIX HABbIKOB JIMYHOCTW.

CamoopraHunsauus:

COCTaBMATb NIaH, anropuTM pelleHust 3adayu, BblioMpaTb Cnocob pelleHust ¢
YY4ETOM UMEIOLLMXCS PECYPCOB U COOCTBEHHbLIX BO3MOXXHOCTEN, apryMeHTUpPOBaTh U
KOPPEKTMPOBaTb BapuaHTbl PELLEHWI C Y4ETOM HOBOW MHAOPMALIUN.

CaMOKOHTpO-b:
° BNnageTb HaBblkaMyM  MO3HaBaTeNbHOW  pedriekCMM  Kak  OCO3HaHWUSA
coBepLUaeMbIX OENCTBUN U MbICIIUTESNbHbBIX NPOLIECCOB, UX pe3yNnbTaToB; BNageTb



cnocobamn camMOnpoBEPKM, CaMOKOHTPOMS npouecca M pesynbTaTa pelleHus
MaTeMaTUYECKON 3aauu;

° npeaBuaeTb TPYLHOCTU, KOTOPbIE MOTYT BO3HMKHYTb MPU PEeLUEeHUn 3agauywu,
BHOCUTb KOPPEKTUBLI B AEATENbHOCTb HA OCHOBE HOBbIX OOCTOSATENLCTB, AAHHbIX,
HanOEeHHbIX OLWMOOK, BbISIBIIEHHbIX TPYAHOCTEN;

° oLeHMBaTb COOTBETCTBME peaynbTaTta Lenv U YyCroBusM, OO bACHATb NPUYUHDI
AOCTMXKEHUSA UNN HEAOCTMXKEHUNA pesynbTaToB AEATENbHOCTM, HaxXoauTb OLUMOKY,
AaBaTb OLEHKY NpnobpeTeHHOMY OnbITY.

NMPEOMETHbIE PE3YJIbTATbI

OcBoeHune y4ebHoro kypca «Anrebpa v Hadana maTeMaTM4eckoro aHanvsa» Ha
ypOBHe cpeaHero obuiero ob6pasoBaHus OOMMKHO obecrneuvBaTb OOCTMXKEHUE
creayoLmx npeameTHbIX obpasoBaTenbHbIX Pe3yrbTaToB:

10 KNNACC

UYucna n BbluncneHus

OnepupoBaTb  MOHATMAMMW:  pauMoHaNbHOEe U OEWCTBUTENbHOE  YMCHO,
0OblkHOBEHHas 1 AecaTuyHasa gpobb, NPOLEHTHI.

BbIinonHATbL apugmeTmyeckme onepaunm ¢ pauyuoHanbHbIMU U AENCTBUTENbHLIMU
yncrnamu.

BbINONHATL NPUBNMKEHHBIE BbIYMCIIEHNA, UCNONb3YS NpaBuiia oKpyrneHus, aenatb
NPUKNOKY U OLLEHKY pe3ynbTaTa Bbl4UCNEHUMN.

OnepupoBaTb NOHATUAMMU: CTEMNEHb C LENbIM nokasaTenem; ctaHgapTHaa dopma
3annucu OencTBUTENbHOMO 4YUCa, KOPEeHb HaTypasnbHOW CTeneHW; UCNoSib30BaTb
noaxogsalyo opmy 3annucu OenNCTBUTENbHbBIX YNCen ANA peLleHns NpPakTU4eckmx
3agad 1 npeactaBneHns gaHHbIX.

OnepupoBaTb MOHATUSAMWU: CUHYC, KOCWHYC W TaHreHc NpOU3BOSIbLHOIO Yrna;
MCNONb30BaThb 3anNncb NPOU3BOSIBHOMO yrina Yyepes obpaTHble TPUTOHOMETPUYECKME
dyHKLUMN.

YpaBHEHUA U HepaBeHCTBa

OnepupoBaTb MNOHATUMAMMU: TOXAECTBO, YpPaBHEHWE, HepPaBeHCTBO; Lenoe,
paunoHanbHoe, uppaunoHanbHoOe ypaBHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
ypaBHEHWE;

BbinonHATb  nNpeobpa3oBaHusi  TPUrOHOMETPUYECKUX BbIPAXEHUW U pelaTb
TPUrOHOMETPUYECKNE YPABHEHMS.

BbinonHATb  npeobpas3oBaHus  LENblX, pauuMoHarnbHbIX W MppaunoHanbHbIX
BbIpaXX€HUN N pellaTb OCHOBHbIE TUMbI LieNbIX, paunoHanbHbIX U nppaumMoHanbHbIX
YPaBHEHNN N HEPABEHCTB.

MpuMeHATb ypaBHEHNA U HepaBeHCTBA ONSA pelleHns MaTtemaTuyeckux 3agad v
3a4ay U3 pasnuyHbix obnacTen Haykm N peanbHON XNU3HU.

MopgenupoBaTb pearbHble CUTyauun Ha s3blke anrebpbl, COCTaBNATb BblpaXXeHUs,
ypaBHEHNS, HEpaBEHCTBA MO YCNOBUIO 3a4a4u, UccreaoBaTb NOCTPOEHHbIE MOAENN
C MCnonb3oBaHWeM annaparta anrebpbl.

DPYHKLUMU U rpacukun



OnepupoBatb NOHATMAMMK: YHKLMSA, cnocobbl 3agaHusa  yHKumn, obnactb
onpefeneHns M MHOXECTBO 3HadeHuUn QyHKUMK, rpaduk yHKUMN, B3aUMHO
obpaTtHble yHKUNMN.

OnepupoBaTb MNOHATUAMM: YETHOCTb W HEYETHOCTb (OYHKUUWN, HYNU YHKUUN,
NPOMEXYTKN 3HAKOMNOCTOSIHCTBA.

Mcnonb3oBaTb rpadukn PyHKUNIW ONS peLUeHUs ypaBHEHNUN.

CtpouTb M uyuTaTb rpaukn NUHENHOM YHKUMW, KBaApaTUYHOMW YHKUUN,
CcTeneHHOWN PyHKLUMM C LenbiM nokasaTenem.

Ncnonb3oBaTb rpacmkm oyHKUMA ONst UCCrnegoBaHUs NpoLeccoB U 3aBUCUMOCTEN
npv peLLeHnn 3agad us gpyrmx y4ebHblx NpeamMeToB 1 peanbHOW XN3HW; BbipaXkaTb
dopMynamm 3aBUCMMOCTU MEXAY BENNYMHAMM.

Havyana matemaTtnyeckoro aHanusa

OnepupoBaTb  MOHATUAMM: nocrnenoBaTesibHOCTb, apudmeTnyeckas n
reomeTpuyeckasi NPorpeccum.

OnepupoBaTtb NoHATUAMU: BECKOHEYHO yObIBalOLasi reoMeTpuyeckas nporpeccus,
cymma 6eCKOHeYHO ybbiBatoLen reoMeTpuy4eckon Nporpeccum.

3agaBaTb NocrnegoBaTeflbHOCTM PasfnnUYHbIMKU cnocobamu.

Mcnonb3oBaTb CBOWMCTBA nocnegoBaTenlbHOCTEN M MPOrpeccun Ona  pelueHus
peanbHbIX 3a4a4 NPUKNagHoro xapakrepa.

MHoxecTBa n normka

OnepupoBaTtb NOHATUSIMU: MHOXECTBO, ONepaumm Hag MHOXeCTBaMMU.
Ncnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIN annapaT [Afs ONUCaHus pearnbHbIX
NPOLLeCCOB U ABMEHUI, NPU peLleHnn 3a4ay U3 gpyrux y4ebHblx npeameToB.
OnepupoBaTtb NOHATUSMU: onpeaeneHne, Teopema, cneacrTeve, gokasaTesibCTBo.

11 KINACC

Yucna n BbluUCeHUnA

OnepupoBaTb NOHATUAMM: HaATypasnbHOE, LEerioe YUCNO; MCMNOoSb30BaTh NPU3HAaKM
AENIMMOCTM LEeNbIX 4Yucen, pasfoXeHue 4Yucrna Ha npocTble MHOXUTENW Afis
pelueHns 3agau.

OnepupoBaTtb NOHATUEM: CTEMNEHDb C paUMOHanbHbIM NoKasaTenem.

OnepupoBaTb MNOHATUAMM: norapudM 4Yucna, OecATUYHble W HaTyparibHble
norapugmi.

YpaBHeHUA 1 HepaBeHCTBa

MpumMeHsaTL cBOMCTBa CTEneHn Ans npeobpas3oBaHus BblpaXXeHUW; OnepupoBaTb
NOHATUAMM: NoKasaTeSflbHOe ypaBHEHME U HEPaBEHCTBO; pellaTb OCHOBHbIE TUMbI
nokasaTesibHbIX YpaBHEHNA N HEPABEHCTB.

BbinonHaTb NnpeobpasoBaHus BbipaXkeHUN, coaepxalinx norapngmsl; onepuposaTb
NOHATUAMM: NorapumMmnyeckoe ypaBHeHNe 1 HepaBEHCTBO; peLlaTb OCHOBHbIE TUMbI
norapugMmn4eCcKknx ypaBHEHNN 1 HEPABEHCTB.

HaxoguTb peleHunst NpoCTENLINX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTb MOHATUAMU: CUCTEMA JIMHENHbIX YPaBHEHUN W €€ peLleHue;
MCMNonb30BaTb CUCTEMY JIMHENHBIX YPaBHEHUN OIS peLLeHUs MPakTUYecknx 3agau.
HaxoguTb peleHus npocTEMNX CUCTEM WU  COBOKYMNMHOCTEW paunoHanbHbIX
YpaBHEHNN N HEPABEHCTB.



MogenupoBaTtb pearnbHble CUTyauun Ha a3blke anrebpbl, COCTaBNATb BblpaXeHus,
ypaBHEHUs, HepaBeHCTBa W CUCTEMbl MO YCMNOBWUIO 3ajayun, uWccrnegoBaTb
NOCTPOEHHbIE MOAENN C UCMOMb30BaHMEM annapaTa anredpbl.

DPYHKLUMU U rpacOukun

OnepupoBaTtb MNOHATUAMU: Nepuogmyeckass PYHKUNSA, MPOMEXYTKM MOHOTOHHOCTH
PYHKUMKN, TOYKM IKCTpemyMa (PyHKUMM, Hambonbllee N HavMeHbllee 3HayeHus
YHKUMN Ha NPOMEXYTKe; MCNOMNb30BaTh UX ANA uccnefoBaHna dyHKUNK, 3a4aHHON
rpadonKom.

OnepupoBaTb MOHATUSAMU: rpadpukn  NokasaTenbHOW, rnorapummyeckon wu
TPUFOHOMETPUYECKUX OYHKLUMIA; n3obpaxaTtb MX Ha KOOPAMHATHOW MSIOCKOCTU U
MCNONb30BaThb AN peLleHns YpaBHEHNA N HEPaBEHCTB.

N3o06paxaTb Ha KOOPAMHATHOW MNSIOCKOCTM rpaduKM NNHENHBIX YPaBHEHUN W
MCNonb30BaTh UX OS5 PELLEeHUs] CUCTEMBbI JIMHENHbIX YPaBHEHWUM.

Mcnonb3oBaTb rpadomkm yHKUMA ONa nccrnegoBaHna nNpoLeccoB U 3aBUCUMOCTEN
N3 apyrux y4ebHbIX ANCLUUNIINH.

Hauyana maTtemaTtuyeckoro aHanusa

OnepupoBaTb MNOHATUAMM: HenpepbiBHAA QYHKUNSA; NPOM3BOAHAA OYHKUUNY;
NCNOJSib30BaTb reOMETPUYECKUA U PUBNYECKMIA CMbIC MPON3BOAHON ONA peLleHus
3agau.

HaxoguTe npousBOAHbIE 3dNeMeHTapHbIX (YHKUWA, BbIMUCIATb MNPOU3BOAHbIE
CYMMbI, NpOn3BeaEHNSs, YACTHOrO (PYHKLUUMN.

Ncnonb3oBaTb NPOU3BOAHYIO OM1S MUCCRefoBaHUSA (PYHKUMM Ha MOHOTOHHOCTb U
9KCTPEMYMbI, MPUMEHSATbL pe3ynbTaThl UCCNEeSOBaHNS K NOCTPOEHNIO rpacumKoB.
Mcnonb3oBaTb NPOU3BOAHYHO ANS  HaxXOXOEHUS Haunydwero peweHuss B
NpuUKNagHbIX, B TOM YUCHe coumaribHO-3KOHOMUYECKNX, 3adadvax.

OnepupoBaTtb NOHATUSMU: NepBoobpasHas U UHTerpan; NoHMMaTb reoMeTPUYECKni
N PU3NYECKMI CMbICI MHTErpana.

HaxoguTe nepBoobpasHble aneMeHTapHbIX (OYHKUWIA; BbIMUCASATb WMHTErpasn no
dopmyne HetoToHa—JlenbHuua.

Pewatb npuknagHble 3agjayn, B TOM 4uCrie COUManbHO-3KOHOMUYECKOro U
PU3N4ECKOro xapakrepa, cpeacTtBaMmm maTeMaTU4eCcKoro aHanmsa.



TEMATUYECKOE NMNIAHWPOBAHUE

10 KINACC
Ne KonuyectBO YacoB OneKTpPoHHbIe
nl “| HaumeHoBaHue pa3fenoB U TeM KoHTponb MpakTuuec (undpossbie)
0 nporpammbl Bce Hble Kue oGpasoBaTernbHble
ro paboTbl paboTbl pecypchbl
MHoxecTBa paumoHanbHbIX U
DEeNCTBUTENbHbIX YMCen. https://m.edsoo.ru/1568a
1 12 1 0
PauunoHanbHble ypaBHEHUSA U ba3
HepaBeHCTBa
> ®dyHkumKn 1 rpacdmkun. Ctenexs ¢ 6 0 0 https://m.edsoo0.ru/1568a
uenbiM nokasatenem ba3
Ap1pMETAYECKMi KOpeHb N—oK https://m.edso0.ru/1568a
3 cteneHn. MippaunoHarnbHble 18 1 0 ba3 — .
YpaBHEHUSA 1 HEPABEHCTBA -
Popmynel https://m.edsoo.ru/1568a
4 TpUroHomeTpun. TpuroHomMeTpruyeckme 24 2 0 ba3
ypaBHeHus -
5 MocnepoBaTenbHOCTU U Nporpeccun 5 0 0 Eggs#ﬁn.edsooxu/1568a
6 lMoBTOpPEHME, 0606LLEHNME, 3 1 0 https://m.edsoo.ru/1568a
cucTemaTmsaums 3HaHUn ba3
OBLUEE KOJIMYECTBO YACOB MO 68 5 0
MPOIrPAMME
11 KNNACC
KonuyecTtBo 4yacoB
KoHTp OnNeKTpPOoHHbIe
Ne HavmeHoBaHue pa3fenoB U TeM OnbH MNpakTnyec (undpossble)
n/n nporpammbl Bcero ble Kue obpasoBartenbHbIe
pa6oT pa6oThbl pecypchl
bl
CrteneHb ¢ paumnoHanbHbIM
nokasatenem. lNokasaTensHas Katanor
1 15 1 0
dyHKUuA. NokasaTenbHble
YpaBHEHUS N HEpaBEHCTBA
Jlorapudmudeckas cyHKUUS.
2 Jlorapudmudeckme ypaBHeHNs u 13 0 0 KaTtanor
HepaBeHCTBa
TpuroHomeTpuyeckne OyHKLMN 1
3 ux rpadukn. TpuroHomeTpuyeckme 7 0 0 Katanor
HepaBeHCTBa
4 I'Ipovlaao,qHa?. MpumeHeHve o5 1 0 KaTanor
NpoOn3BOLHON nee =
5 WHTerpan n ero npuMeHeHmns 10 1 0 Karanor
6 Cuncrtembl ypaBHEHUN 11 0 0 Katanor
7 HaTtypanbHble 1 uenble Ynucna 6 0 0 KaTtanor
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8 lMoBTOpEHME, o6o6uJ.eHv1e, 15 2 0 Kartanor
cucTemaTusaunst 3HaHUn

OBLUEE KOJIMYECTBO YACOB IO 102 6 0

MPOIrPAMME
NMOYPOYHOE NMNNAHNPOBAHUE

10 KNNACC

KonuuyecTBO 4yacoB OneKTpoHHbIe
Ne Tema ypoka B KoHTponb MpakTnyec uudpoBsie
n/n ocer Hble Kne o6pasoBaTenbHbie
paboTbl paboTbl pecypchbl

L MHoxecTso, Oﬂzpau”” Hajl L 0 0 https://m.edsoo.ru/7
MHOXecTBamu. [uarpammbl
Onnepa—BeHHa 46d5dce
PaunoHanbHble Yncna. _

5 OBbIKHOBEHHbIE U AECATUYHbIE 1 0 0 https://m.edsoo.ru/b
Apobu, NpoueHTbl, 6eCKOHEeYHbIe 888093
nepuognyeckue gpobu
ApudmeTnyeckme onepaumm c ]

3 DALMOHANBHBIMY YncHamu, . 0 0 https://m.edsoo.ru/4
npeobpasoBaHns YNCIOBbIX d7f95fe
BbIPaXXeHU
MpumeHeHne gpoben n NPoLIEHTOB ]

4 ANS peLleHns NpUKnagHbIX 3aay n3 1 0 0 https://m.edsoo.ru/4
pa3fiMyHbIX OTpacnen 3HaHum 1 4dd1046
peanbHOWN XN3HN
[encTeutenbHble Ynucna. ]

5 PauuoHanbHbIe 1 MppaLMoHanbHble 1 0 0 https://m.edsoo.ru/2f
yucra. ApudmeTndeckme onepauum 36a36f
C AENCTBUTENTbHBIMW YMciamm
MpnbnmxEHHbIE BbIYNCTIEHUS, https://m.edsoo.ru/ch

6 npaBuna oOKpyrneHus, NpukuaKa u 1 0 0 fod
OLleHKa pe3ynbTaTta BblYUCNEHUN 723thd

7 ToxaecTBa U TOXOECTBEHHbIE 1 https://m.edsoo.ru/1568a

0 0
npeobpasoBaHus ba3
OCHOBHbIE METOAbI PeLUEHUs LernbIX https://m.eds00.ru/1568a

8 1 ApobHO-paUMOHarnbHbIX 1 0 0 ba3 — :
ypaBHeHui -

OCHOBHbIE METOAbI PeLUEHUs LerbiX https://m.eds00.ru/1568a

9 1 ApoBHO-paUMOHarnbHbIX 1 0 0 ba3 — :
ypaBHeHui —

OCHOBHbIE METOAbI PeLUEHNS LerbiX htps://m.eds00.ru/1568a

10 1 ApOoGHO-paLMOHaNbHbIX 1 0 0 ba3 — :
ypaBHeHui —

11 0O606L1eHne 1 NOBTOPEHME. 1 0 0 https://m.edsoo.ru/1568a
MoarotoBka Kk KIMP Ne1 ba3
KomnnekcHasi npoBepoyHasi paboTa https://m.edsoo.ru/1568a

12 Ne 1 1 0 ba3
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AHanus KoMneKkCcHon NPOBEPOYHON
paboTbl. PyHKUMSA, CNOCOObI

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

13
3agaHuna pyHKunmn. BsanmHo ba3
obpaTtHble dYHKLMK
Mpaduk pyHkumm. Obnactb
14 onpeaenieHns 1 MHOXeCTBO https://m.edsoo.ru/1568a
3Ha4YeHnn pyHKuMn. Hynu pyHkumnn. ba3
[MpOMeXyTKM 3HAaKOMOCTOSIHCTBA
15 YéTHble N HEYETHBIE (DYHKLNM Egg&ﬂnmedsooxu/lSGSa
CTteneHb C uenbiM nokasarenem. ]
16 CraHgapTHas popma 3anucu ng&ﬂnmedsoanﬂlSBSa
[EencTBUTENbHOro Ynucna —
Mcnonb3oBaHue noaxoasilen
17 dopMbl 3anMcKn OENCTBUTESNBHBIX https://m.edsoo0.ru/1568a
yncen Ans peweHnst NPakTUYeCKnx ba3
3a[ad 1 NpeAcTaBfeHnst AaHHbIX
CreneHHas dyHKUMA
18 HaTypanbHbIM 1 LenbiM https://m.edsoo0.ru/1568a
nokasarenem. E€ ceoncrtea n ba3
rpadomk
Apmcpmemq?cxmm KOpeHb https://m.edso0.ru/1568a
19 HaTypanbHOM CTENEHN U ero ba3
CBOWCTBA bas
Apmcpmemq?cxmm KOpeHb https://m.edso0.ru/1568a
20 HaTypanbHOW CTEMNEHN 1 ero ba3
CBOWCTBA bas
21 CTteneHb ¢ paunoHanbHbIM https://m.edsoo.ru/1568a
nokasarenem ba3
22 CeoiicTtBa cTeneHn ¢ https://m.edsoo0.ru/1568a
paunoHarnbHbIM NokasaTenem ba3
23 CTeneHb ¢ AeNCTBUTESbHbBIM https://m.edsoo0.ru/1568a
nokasaTenem 1 ee CBOWCTBa ba3
Hpeo6paquaHMﬂqmcnosux https://m.edsoo.ru/1568a
24 Bblpa)KeHWUN, cogepKallnx cTeneHun ba3
N KOPHU —
Hpeo6paquaHMﬂqmcnosux https://m.edsoo.ru/1568a
25 Bblpa)KeHWUN, cogepKallnx cTeneHun ba3
N KOPHMU —
Hpeo6paquaHMﬂ~4mcnosux https://m.edso0.ru/1568a
26 BbIpaXXeHUW, coaepkaLlnx cTeneHn ba3
N KOPHMU —
VippaunoHanbHble ypaBHeHus. https://m.edso0.ru/1568a
27 OCHOBHblE METOAbI peLIeHNs ba3
nppauunoHarbHbIX YpaBHEHWI S
VippaunoHanHele ypaBHeHus. https://m.edsoo.ru/1568a
28 OcCHOBHble MeTOAbI peLleHmns ba3
nppauunoHarbHbIX YpaBHEHWI —
29 PelweHne nppaumoHanbHbiX https://m.edso0.ru/1568a
ypaBHeHui ba3
30 PelueHve nppaunoHanbHbix https://m.edsoo.ru/1568a

ypaBHeHui

ba3
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MppauvroHanbHble HepaBeHCTBa.

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

31 OcCHOBHbIE METOAbI peLUeHNs ba3
nppaumoHanbHbIX HEPaBEHCTB =
VppaumoHanbHble HepaBeHCTBA. .
32 OcHOBHbIE METOABI PELLEHNS Eggs.//m.edsoo.ru/lSGSa
MppauuoHarnbHbIX HEPaBEHCTB -
33 PelueHvie nppaumnoHarnbHbix https://m.edsoo.ru/1568a
HepaBeHCTB ba3
34 CsoiicTBa 1 rpachuk KOpHst n-i https://m.edso0.ru/1568a
cTeneHn ba3
35 CaolicTBa 1 rpadmk KOpHS n-in https://m.edsoo0.ru/1568a
CcTeneHun ba3
36 KomnnekcHast npoBepo4yHas pabdoTa https://m.edsoo0.ru/1568a
Ne2 ba3
37 AHanma KoMNNeKCHOM NPOBEPOYHON https://m.edsoo0.ru/1568a
paboTbl. PagnaHHas mepa yrna. ba3
TpuroHomeTpuyeckasi OKpYXHOCTb. https://m.eds00.ru/1568a
38 [MoBOPOT TOYKM BOKPYr Havana ba3
KoopauHar. —
39 OnpepneneHune cuHyca, KocuMHyca, https://m.edsoo0.ru/1568a
TaHreHca, KOTaHreHca yrna ba3
40 3Haku cMHyca, KOCMHYCa, TaHreHca, https://m.edsoo.ru/1568a
KOTaHreHca yrna ba3
a1 OcHoBHOe TpUroHomMmeTpunyeckoe https://m.edsoo.ru/1568a
TOXOEeCTBO ba3
42 TpuroHoMeTpuryecKkne ToXaecTea ngs://m.edsoo.ru/lSGSa
43 TpuroHoMmeTpuyeckne ToxaecTaa Eggs://m.edsoo.ru/l568a
a4 CwvHyC, KOCUHYC, TaHreHC yrroB a u - https://m.edsoo.ru/1568a
a ba3
45 DOPMYIbI CHIOKEHNS Eggs://m.edsoo.ru/1568a
46 ®OpMyIbl ABOWHOTO yria Eggs://m.edsoo.ru/lSGSa
47 DOpMYNbI NpUBEACHNS Eggs://m.edsoo.ru/lSGSa
48 DOpMYNbI NpUBEaEHNS Eggs://m.edsoo.ru/1568a
49 CyMMa 1 pasHOCTb CUHYCOB U https://m.edsoo.ru/1568a
KOCWHYCOB ba3
KomnnekcHasi npoBepo4Has pabota https://m.edsoo0.ru/1568a
50
Ne3 ba3
AHanM3 KOMMNIEKCHON MPOBEPOYHOW https://m.eds00.ru/1568a
51 paboTbl. APKCUHYC, apKKOCKHYC 1 ba3
AapKTaHreHc YMCroBOro aprymeHTa. —
52 APKCUHYC, apKKOCUHYC 1 apKTaHreHc https://m.edso0.ru/1568a

YMCNOBOro aprymeHTa.

ba3
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https://m.edsoo.ru/1568a

53 YpaBHeHue cosx = a 1 ba3
54 YpasHeHue sinx = a 1 https://m.edsoo.ru/1568a
ba3
55 YpaBHeHMe tgx = a 1 https://m.edsoo.ru/1568a
ba3
56 PelueHne TpUroHoMeTpu4ecKkmnx 1 https://m.edsoo0.ru/1568a
ypaBHEHWUN ba3
57 PelueHune TpyroHoMeTpuryecknx 1 https://m.edsoo.ru/1568a
ypaBHEHWUN ba3
58 PelueHune TpuroHoMeTpryecknx 1 https://m.edsoo.ru/1568a
ypaBHeHUM ba3
MosTopeHne u 06obuenme https://m.edsoo.ru/1568a
59 mMarepuana rno teme 1 ba3
"TpuroHomeTpnyeckme ypasHeHns" —
KomnnekcHasi npoBepo4Has paboTa https://m.edsoo0.ru/1568a
60 1
Ne4 ba3
MocnepoBaTtenbHOCTH, cnoco6|3| https:/m.edsoo.ru/1568a
61 3a4aHusa nocnegoBaTenbHOCTEN. 1 ba3
MOHOTOHHbIE NocneaoBaTeNbLHOCTH —
ApudmeTnyeckas u
reomMeTputieckasn nNporpecchi. https://m.edsoo.ru/1568a
62 Vcnonb3oBaHWe nporpeccumn ang 1 ba3
peLLeHns peanbHbIX 3agay —
NPUKNagHoro xapakrepa
BeckoHeyHo ybbiBatoLLas
reomeTpuyeckasi nporpeccus. https://m.edsoo0.ru/1568a
63 . 1
Cymma 6eckoHeuHo yobiBatoLwen ba3
reoMeTpuyeckon nporpeccum
O606LeHune, cuctemartmsaums
64 3HaHWUM 3a Kypc anrebpbl U Havan 1 https://m.edsoo.ru/1568a
mMaTtemaTtuyeckoro aHanusa 10 ba3
Knacca
65 MToroBasi komnnekcHas 1 https://m.edso0.ru/1568a
npoeepoyHas paboTta ba3
66 dopmyna CroXxHbIX NPOLIEHTOB 1 Eggs://m.edsoo.ru/l568a
67 dopmMyna CrnoXxHbIX NPOLIEHTOB 1 Eggs://m.edsoo.ru/lSGSa
O606LLeHne, cuctemaTm3auus
68 3HaHWI 3a Kypc anrebpbl 1 Havan 1 https://m.edsoo0.ru/1568a
mMaTtemaTtuyeckoro aHanusa 10 ba3
Knacca
OBLWEE KOJIMYECTBO YACOB MO 68

NMPOIrPAMME
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11 KNNACC

KonunyecTtBO YyacoB

ONeKTPOHHbIe

Ne KoHT uncppoBble
po
n/n Tema ypoka Bcero NBHBLIE MpakTnyeckue o6pasoBaTenbHble
paboThI paboTbl pecypcbl
1 lNoBTOpEHNE 1 0 0 Karanor
5 CTteneHb ¢ paunoHarsnbHbIM 1 0 0 Katanor
nokasarenem -
3 CsoiicTBa cTeneHu 1 0 0 Karanor
MNpeobpasoBaHue KaTanor
4 BbIpaXKeHUN, coaepKaLLmx 1 0 0 -
paunoHarnbHble CTENEHN
MpeobpasoBaHue Katanor
5 BblpaXkeHWUN, coaepKaLmnx 1 0 0 E—
paunoHanbHble CTEMEHU
MpeobpasoBaHue KaTanor
6 BblpaXkeHWUN, coaepKaLmnx 1 0 0 E—
paunoHarsbHble CTEMEHU
7 MokasaTtenbHas yHKUNMS, 1 0 0 Katanor
eé cBonCTBa M rpadomk
MokasaTenbHas yHKLMSA,
8 €€ cBoncTBa 1 rpadmk 1 0 0 Karanor
9 glg):::::izwue 1 0 0 Karanor
10 glg):::::izwue 1 0 0 Karanor
11 ;I::::::i;wue 1 0 0 Karanor
12 MNokasaTenbHble 1 0 0 KaTtanor
HepaBeHCTBa
13 lNokasaTenbHble 1 0 0 Kartanor
HepaBeHCTBa
14 MNokasaTenbHble 1 0 0 KaTtanor
HepaBeHCTBa
KomnnekcHasa
15 nposepoyHas pabota Ne1 1 1 0 Karanor
no teme "MNokasatenbHas
dyHKUMS."
Karanor
16 TNorapudpm vucna 1 0 0 -
JecatnyHble un Kararnor
17 HaTypanbHble norapnmbl 1 0 0
MpeobpasoBaHue
18 BblpaXkeHWUI, coaepKaLimnx 1 0 0 Katanor
norapugmsl
MpeobpasoBaHue KaTarnor
19 Bblpa)KeHUn, cogepaLumx 1 0 0 -

norapugmsl
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20

lMpeobpasoBaHue

Bblpa)KGHMVI, coaepxawmnx

norapugmbl

KaTtanor

21

lMpeobpasoBaHue

Bblpa)KGHMVI, coaepxawmnx

norapugmbl

KaTtanor

22

Jlorapundpmuyeckue
ypaBHeHus

KaTtanor

23

Jlorapucpmuyeckue
ypaBHeHus

KaTtanor

24

Jlorapudpmuyeckue
HepaBeHCTBa

KaTtanor

25

Jlorapudpmuyeckue
HepaBeHCTBa

KaTtanor

26

Jlorapundpmmyeckas
PyHKUMSA, €€ CBONCTBA U

rpagomk

KaTtanor

27

Jlorapmndpmmyeckas
dyHKUMS, €€ CBONCTBA U

rpadomk

KaTtanor

28

KomnnekcHas
nposepoyHas pabota Ne2
no Teme
«Jlorapngpmnyeckas
YHKUMSA»

KaTtanor

29

TpuroHomeTpuyeckune
hyHKLMKN, NX CBONCTBA U

rpadgounkm

KaTtanor

30

TpuroHomeTpuyeckne
hyHKLMKN, NX CBONCTBA U

rpadoumkm

KaTtanor

31

TpuroHoMeTpuyeckne
YHKUMK, NX CBOUCTBA U
rpadounkm

Katanor

32

TpuroHomeTpuyeckne
dYHKUMK, NX CBOUCTBA U
rpadounkm

Katanor

33

Mpumepsl
TPUrOHOMETPUYECKUX
HepaBeHCTB

Katanor

34

Mpumepsl
TPUrOHOMETPUYECKUX
HEepaBEeHCTB

Katanor

35

Mpumepsl
TPUTOHOMETPUYECKNX
HepaBeHCTB

Katanor

36

HenpepsbiBHbIE (PYHKLMM

KaTtanor

37

HenpepsbiBHbIE DYHKLMM

KaTtanor

38

MpousBogHasa pyHKLUK

Katanor

39

MpousBogHasa pyHKLUK

40

MponsBogHble
anemMeHTapHbIX PYHKUUIA

Katanor
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41

MponsBogHble
AneMeHTapHbIX YHKLUN

KaTtanor

42

MponsBogHas CyMMbl,
Npon3BeaeHNs, YaCTHOro
dyHKUMN

KaTtanor

43

MponsBogHas CyMMbl,
npon3BeaeHns, YacTHOro
YHKLNIN

KaTtanor

44

MpousBoaHas CyMMbl,
Nnpon3BeaeHuns], YacTHOro

YHKLNIN

KaTtanor

45

FeomeTpunyeckmin
U13NYECKNI CMbICH
NPOn3BOHON

KaTtanor

46

reomeTpuyecknin n
U13NYECKNI CMbICH
NPOn3BOAHON

KaTtanor

47

MeTtoa nHTepBanoB ans
peLLeHns HepaBeHCTB

KaTtanor

48

MeToa uHTepBanos Ans
pelleHNs HepaBeHCTB

Katanor

49

MpumeHeHne
NPON3BOAHON K
nccnenoBaHmio OyHKUNI
Ha MOHOTOHHOCTb "
3KCTPEMYMbI

Katanor

50

MpumeHeHue
NPON3BOAHON K
nccnenoBaHmio OyHKUNI
Ha MOHOTOHHOCTb "
3KCTPEMYMbI

Katanor

51

MpumeHeHne
NPOn3BOAHON K
nccnenoBaHuio yHKLNIA
Ha MOHOTOHHOCTb "
AKCTPEMYMb

Katanor

52

MpumeHeHne
NPON3BOAHON K
ncenenoBaHuio OyHKLNN
Ha MOHOTOHHOCTb U
3KCTPEMYMbI

Katanor

53

HaxoxaoeHue
HanbonbLLEero n
HaMMeHbLLUEro 3Ha4YyeHus
PYHKUNN Ha OTpeske

Katanor

54

HaxoxaoeHue
HanbonbLlero n
HanmMeHbLllero 3Ha4veHusd
PYHKUMWN Ha OTpeske

KaTtanor

55

HaxoxnoeHue
HanbonbLIero u
HauMeHbLUEero 3Ha4YeHus
OYHKUMN Ha OTpeske

KaTtanor

56

HaxoxnoeHue
HanbonbLlero n

Katanor



https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11
https://lesson.edu.ru/02.5/11?class=11

HanMeHbLUEro 3HaYeHus
(yHKUMM Ha OTpeske

57

HaxoxxneHue HanbonbLuero
M HAUMEHbLLIEro 3HAYeHuns
YHKLMKN Ha OTpeske

KaTtanor

58

MNpumeHeHne
Npou3BOgHOM ANA
HaxoXAeHUs Hauny4Lero
peLLeHus B NpuKnagHbix
3apgavax, ons
onpeaeneHnst CKopocTu
npouecca, 3agaHHoro
dopmynou unu rpadmkom

KaTtanor

59

PeweHune 3agay no teme
«lMpounssogHas.
MNpumeHeHne
NPON3BOOHON»

KaTtanor

60

KomnnekcHas
nposepoyHas pabota Ne3
no teme "lponssogHas.
MNpumeHeHne
npon3sogHomn"

KaTtanor

61

MepBoobpasHas. Tabnuua
nepBoobpasHbix

Katanor

62

MepBoobpasHas. Tabnuua
nepBoobpasHbix

Katanor

63

WHTerpan,
reoMeTPUYECKNIA 1
M3NYECKMIA CMbICH
nHTErpana

Katanor

64

WHTerpan,
reomMeTpu4eckuin n
PU3NYECKNI CMbICH
WHTerpana

Katanor

65

WHTerpan,
reoMeTpuy4ecKuin n
d13nyeckum cmbich
nHTErpana

Katanor

66

BbluncneHne MHTErpana no

dopmyne
HbtoToHa—J1einbHuua

Katanor

67

BbluncneHne nHterpana
no copmyne
HbtoToHa—/lenbHuua

Katanor

68

BbluncneHne nHterpana
no copmyne
HbtoToHa—J1enbHuua

Katanor

69

MpuMeHeHne MHTerpana
OnNs HaxoXaeHus
nnowiagen NIockmux guryp

Katanor

70

KomnnekcHas
nposepoyHas pabota Ne4
no teme «MHTerpan u ero
NPUMEHEHME .

Katanor

71

Cuctemsbl NIMHENHbIX
ypaBHEHUN

Katanor
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72

PewweHune npuknagHbIx
3a4a4 C NOMOLLbH
CUCTEMbI NIMHENHBIX
ypaBHEeHUm

KaTtanor

73

PelweHne nprknagHbix
3agay C NOMOLLbIO
CUCTEMBI NMMHENHbIX
ypaBHEHWUN

KaTtanor

74

CucTembl 1 COBOKYMHOCTU
LienbiX, paumoHarbHbIX
ypaBHEHMWI U HEPaBEHCTB

KaTtanor

75

Cucrtembl 1 COBOKYNHOCTU
LenbIX, paunoHanbHbIX
YpaBHEHWUN N HEPaBEHCTB

KaTtanor

76

CwncTeMbl 1 COBOKYMHOCTH
nppaunoHarnbHbIX,
nokasaTenbHbIX,
norapnMnU4ecknx
YPaBHEHUN N HEPABEHCTB

Katanor

a4

CwncTeMbl 1 COBOKYMHOCTH
nppaunoHanbHbIX,
nokasaTenbHbIX,
norapnmMnU4ecknx
YPaBHEHWUN N HEPABEHCTB

Katanor

78

VMcnonb3oBaHue rpachnkoB
YHKUMI AN pelleHuns
YPaBHEHUW U CUCTEM

KaTtanor

79

VMcnonb3oBaHue rpachnkoB
YHKUMI AN peLleHns
YPaBHEHUW U CUCTEM

KaTtanor

80

MpumeHeHne ypaBHeHMN,
CUCTEM U HEPaBEHCTB K
peLueHunto
MaTemaTnyeckmx 3agad u
3ajad 13 pasnuyHbIX
obrnacTewn Haykv u
peanbHOM XN3HU

Katanor

81

PelweHune 3aga4 no teme
"Cucrembl ypaBHEHUN U
HepaBeHCTB"

Katanor

82

HatypanbeHble v Lenble
yucra B 3agadvax un3
pearnibHOM XW3HU

Katanor

83

HaTtypanbeHble 1 Lenble
yucna B 3agadvax un3
pearnibHOM XW3HU

Katanor

84

HaTypanbHble u Lenble
yucna B 3agadax u3
peanbHOM XN3HU

KaTtanor

85

an3HaKM AennmocTun
UenbixX Yyncen

KaTtanor

86

MpusHakn genumocTun
uenbix Yucen

Katanor

87

an3HaKM AennmocTun
UenbixX Yyncen

Katanor
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88

IMpomexyTodHas
aTTecTauusa B oopmaTte 1 2 0 KaTtanor
ElrS

89

lMoBTOpPEHME, 0606LEHNE,
cuctemaTtmsaums 3HaHUN. 1 0 0 Katanor
YpaBHeHus

90

MNoBTOpeHne, 0606LeHme,
cuctemaTmsaumsa 3HaHUN. 1 0 0
YpaBHeHUs

KaTtanor

91

MNoBTOpeHne, 0606LeHme,
cuctemaTmsaumsa 3HaHUN. 1 0 0
YpaBHeHUs

KaTtanor

92

lMoBTOpPEHME, 0606LEHNE,
cucTemaTulaums 3HaHUN. 1 0 0
YpaBHeHus

KaTtanor

93

lMoBTOpPEHME, 0606LEHNE,
cucTemaTusaums 3HaHUN. 1 0 0
YpaBHeHus

Katanor

94

lMoBTOpEHME, 0606LLEHNME,
cuctemaTmsaumsa 3HaHUN. 1 0 0
YpaBHeHus

KaTtanor

95

lMoBTOpEHME, 0606LLEHNME,
cuctemaTmsaumsa 3HaHUN. 1 0 0
HepaBeHcTBa

KaTtanor

96

MoBTOpEHMEe, 0606LEHNE,
cucTemaTusaums 3HaHUN. 1 0 0
HepaBeHcTBa

Katanor

97

MoBTOpEHME, 0606LEHNE,
cucTemaTusaums 3HaHUN. 1 0 0
HepaBeHcTBa

Katanor

98

lMoBTOpPEHME, 0606LLEHNME,
cucTemaTudaums 3HaHuNM. 1 0 0
HepaBeHcTBa

KaTtanor

99

MoBTOpPEHME, 0606LLEHNME,
cucteMmaTmsauuns 3HaHun. 1 0 0
CuncTeMbl ypaBHEHUI

KaTtanor

100

MoBTOpeHne, 0606LEHNE,
cucTemaTusaums 3HaHUN. 1 0 0 Katanor
Cucrtembl ypaBHEHUN

101

MoBTOpeHMe, 0606LEHNE,
cucTemaTusaums 3HaHUN. 1 0 0
DyHKLMK

Katanor

102

MoBTOpPEHME, 0606LLEHNME,
cucTteMmaTmsauuns 3HaHUN. 1 0 0
DyHKUMK

Katanor

OBLEE KOJNIMYECTBO YACOB
Mo rNMPOrPAMME

102 6 0

10 KINACC
MpoBepsieMble Tpe6oOBaHUA K pe3yfibTaTaM OCBOEHUSI OCHOBHOWM
obpasoBaTesnibHOW NporpaMmmsbl

Kon MpoBepsieMble NpeAMeTHble pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTenbHON NporpamMmbl

npoBepsiemMoro cpeaHero obuiero obpasoBaHus
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pesynbTaTta

1 Yucna v BbluMCneHns

1.1 OnepupoBaTb NOHATUSAMM: paUMOHanbHOe U JENCTBUTENBHOE YNCIO, OOLIKHOBEHHAs U
AecsaTu4Hasa Apobb, NPOLEHTHI

1.2 BbinonHaTe apudmeTnyeckne onepauun ¢ paumoHanbHbIMU U AeACTBUTENbHLIMUY YUCamm

1.3 BbINonHATE NPUBAMKEHHbIE BbIMUCIIEHNS, UCMOMb3YS NpaBuna OKpyrneHus, agenatb NpuknaKy
W OLIEHKY pe3yrnbTaTa Bbl4UCIEeHNN

1.4 OnepupoBaTb NOHATUSMM: CTEMEHDb C LeNbiM NoKasaTenem, ctaHgapTHasa doopma 3anvcu
OENCTBUTENbHOrO Yncrna, KopeHb HaTypanbHOW CTeNEHN; NCNOMb30BaTb NOAXOAALLY PopMy
3anncu encTBUTENbHbLIX YNCen AN pelleHns NpakTU4ecknx sagad u npeactaBneHns AaHHbIX

15 OnepupoBaTb NOHATUSAMM: CUHYC, KOCUHYC M TaHreHC NMPOU3BOSNIBHOIO Yria; UCNonbL3oBaTb
3anMcb NPOU3BOSILHOIO yrna Yyepes obpaTHble TPUIOHOMETPUYECKME PYHKLUN

2 YpaBHeHWs N HepaBeHCcTBa

2.1 OnepupoBaTb NOHATUSIMU: TOXAECTBO, YpaBHEHUE, HEPABEHCTBO, Lienoe, paLroHarnbsHoe,
uppaumnoHanbHoe ypaBHeHMe, HepaBeHCTBO, TPUrOHOMETPUYECKOE YypaBHEHNE

2.2 BbinonHaTe npeobpasoBaHWs TPMIOHOMETPUYECKMX BbIPaXKEHWUI U peLlaTb
TPUTOHOMETPUYECKMNE YPaBHEHNSA

23 BbinonHaTte npeobpasoBaHus LenblX, paunoHanNbHbIX Y MPPaUMOHarbHbIX BbIPaXKEHWN 1
pellaTb OCHOBHbIE TUMbI LEenbIX, paLuMoHanbHbIX U UppaLnoHanbHbIX YpaBHEHWUN 1
HepaBeHCTB

2.4 lMpuMeHATb ypaBHEHUSA N HEPaABEHCTBA ANS pelleHus MaTeMaTuyeckmux 3ajay 1 sagad 3
pa3nu4yHbIX 0b6nacTen Haykn U pearbHON XN3HU

25 MopgenupoBaTtb pearnbHble CUTyaLMmn Ha A3blke anrebpbl, COCTaBMATb BbIPaXEHUS, YPaBHEHNS,
HepaBeHCTBa No YCOBMIO 3a4ayn, UCCneaoBaTb NOCTPOEHHbIE MOAENMW C UCMONb30BaHNEM
annapara anrebpbl

3 DYHKLMU U rpacrku

3.1 OnepupoBaTb NOHATUSAMM: PYHKUUS, cnocobbl 3agaHnsa pyHKUmMKM, o6racTb onpeaeneHns u
MHOXECTBO 3HA4YeHUN PYHKUMMK, rpadouk yHKLMK, B3aUMHO obpaTHble dyHKLMK

3.2 OnepupoBaTb NOHATUAMM: YETHOCTb 1 HEYETHOCTb (PYHKLUN, HYNM PYHKLUN, MPOMEXYTKN
3HAKOMOCTOSIHCTBA

3.3 Mcnone3oBatb rpadukn pyHKUMIA ANs peLleHns ypaBHeHUm

3.4 CTpouTb 1 yntaTb rpadukm NMMHENHON PyHKLMMK, KBaapaTUUYHOW OYHKLMKN, CTENEHHOMN
dYHKUUK C LenbIM nokasaTtenem

3.5 WMcnonb3oBaTtb rpacdukn yHKLNA ONAs nccrnegoBaHUsa NnpoueccoB U 3aBUCUMOCTEN Npu
peLleHnmn 3agad n3 gpyrmx y4ebHbix npegMeToB U pearnbHON XU3HU, BbipaxaTb hopMynamm
3aBMCMMOCTUN MeXAy BenmynHamm

4 Havana matemaTtunyeckoro aHanmaa

4.1 OnepupoBaTb NOHATUSAMU: NOCNeA0BaTENbLHOCTb, apudmeTnyeckas n reometTpuyeckas

nporpeccumu




4.2 OnepupoBaTb NoHATUSAMK: GeCKOoHEeYHO ybbIBaloLLaa reoMeTpuyeckasi Nnporpeccusi, cymma
©eckoHe4vHO ybbiBatoLLeli reOMeTPUYECKOM Nporpeccun

4.3 3agaBaTtb NOCNefoBaTENbHOCTU Pa3NUYHbIMKU cnocobamm

4.4 Vcnonb3oBaTb CBOWCTBA NOCNeA0BaTENbLHOCTEN N NPOrPECCUI AN PELUEHUS pearnbHbIX
3ajay NpvKNagHoro xapakrepa

5 MHoxecTBa 1 noruka

5.1 OnepupoBaTb NOHATUSMU: MHOXECTBO, Onepaunn Haa MHOXeCTBaMu

5.2 Vcnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIV annapar Afsi ONMcaHusa pearnbHbIX MPOLECCOB U
ABMEHUN, NPU peLleHnn 3aday U3 Opyrnx y4ebHbIx NpeamMeToB

5.3 OnepupoBaTb NOHATUSMU: OoNpeaeneHne, Teopema, CrneacTeume, JokasaTenbCTBO

MpoBepsieMble 3aneMeHTbI coaepXXaHuA

Koa lMpoBepsieMbIt 3NEMEHT coaep>KaHms

1 Yucna v BbluMCNeHNst

1.1 PaunoHanbHble yncna. O6bIKHOBEHHbIE N AECATUYHbIE APOOU, NPOLEHTbI, DECKOHEYHbIE
nepuoanyeckue gpobu. ApucpmetTnyeckue onepawmm ¢ paumoHanbHbIMY Yucnamu,
npeobpasoBaHNs YNCIOBLIX BblpaXXeHui. [NprMeHeHne apobewn n NpoueHTOB AN peLleHns
NPUKNaaHbIX 3aZay U3 pasnuyHbIX oTpacnen 3HaHUN U peanbHON XU3HN

1.2 HencTtBuTtenbHble Yncna. PaumoHanbHble 1 nppaumoHanbHble ynucna. ApupmeTnyeckme
onepauuv ¢ AeACTBUTENbHbIMU Yncriamu. MpubnmkeHHble BelYMCEHUS, NpaBuna
OKpYrneHus, Npuknaka n oueHka pesynbstaTta BblYMCIIEHUI

1.3 CreneHb ¢ uenbiM nokasatenem. CtaHgapTHas hopmMa 3anvcy 4eNcTBMTENBHOrO Yncna.
Mcnonb3oBaHue nogxoasiuen opmMbl 3anncu JeNCTBUTENbHBLIX YACEN OIS peLleHns
npakTU4YecKMx 3agay u npeacraBneHns gaHHbIX

1.4 ApndmeTryecknin KopeHb HaTypanbHoOW cTeneHun. [leicTBusa ¢ apnumeTnyeckumMm KOpHaIMu
HaTypanbHOW cTeneHn

15 CWHyC, KOCUHYC U TaHIEeHC YMCNOBOro apryMmeHTa. APKCUHYC, apKKOCUHYC, apKTaHreHc
YMCNOBOrO aprymeHTa

2 YpaBHeHUA 1 HepaBeHCcTBa

2.1 ToxgecTBa 1 TOXOECTBEHHbIE NPeobpa3oBaHus

2.2 Mpeobpa3oBaHne TPUTOHOMETPUYECKUX BblpaXXeHUn. OCHOBHbIE TPUrOHOMETPUYECKNE
dopmynbl

23 YpaBHeHue, KopeHb ypaBHeHUS. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeToq nHTepsanos

24 PeweHve uenbix 1 gpobHO-paLmMoHanbHbIX YPaBHEHUA U HEPABEHCTB

25 PelueHune nppaumoHanbHbIX YpaBHEHUI U HEPABEHCTB

2.6 PelueHune TpUroHoMeTpuyecKnx ypaBHeHUN




2.7 [MpMeHeHue ypaBHEHMWI 1 HEPABEHCTB K peLUeHN0 MaTemMaTnyeckux 3agad n 3agad us
pasnuyHbIX 06nacTen Haykn u pearbHON XN3HK

3 DYHKUUKN 1 rpadonkn

3.1 PyHKLMSA, cnocobbl 3aganns yHKuun. 'paduk dyHkLMKM. BsanmHo obpaTHble yHKLnM

3.2 O6nacTb onpeaeneHns  MHOXECTBO 3HavYeHU yHKUMU. Hynu dyHKLmK. TNpomexyTku
3HaKOMOCTOSHCTBA. YeTHble N HeYeTHble (OYHKLUN

3.3 CrteneHHasa yHKLMA C HaTypanbHbIM 1 LienbiM nokasaTtenem. Ee ceoncTea u rpaduk.
CaoricTBa U rpadmk KOpHS N-0O CTEMEHN

3.4 TpuroHomeTpuyeckasi OKpYXHOCTb, onpegenieHne TPUroHOMETPUYECKNX (DYHKLNIA YNCTIOBOTO
aprymeHTa

4 Havana matemaTtunyeckoro aHanmsa

4.1 MocnepoBaTtenbHOCTU, CNOCOOLI 3aaaHns nocrnegoBaTensHOCTeN. MOHOTOHHbIE
nocneaoBaTernbHOCTU

4.2 ApudmeTrdeckas n reomeTpudeckasi nporpeccumn. beckoHeuHo ybbiBatoLas reomeTpuyeckas
nporpeccus. Cymma 6eckoHeyqHo ybbiBatoLen reomeTpudeckon nporpeccun. Popmyna
CINOXHbIX MPOLIEHTOB. VIcnonb3oBaHWe Nporpeccun Ansi pelleHns peanbHbIX 3agad
NpvKNagHoro xapakrepa

5 MHoxecTBa 1 noruka

51 MHoxecTBO, onepaumm Hag MHOXecTBaMu. [Juarpammbl Aunepa — BeHHa. MNpumeHeHne
TEOPETUKO-MHOXXECTBEHHOTO annaparta AN ONMcaHusi pearnbHbIX NPOLLECCOB U SIBNEHWI, NPpU
peLleHnmn 3agad n3 pyrux y4ebHolx npegmMmeToB

5.2 Onpegenenne, Teopema, crieacTBme, JOKa3aTeNbCTBO

11 KNACC

MpoBepsieMble TpeOOBaHUA K pe3yribTaTaM OCBOEHUA OCHOBHOM
obpa3oBaTesibHOM NporpamMmmbl

Koa MpoBepsieMbie NpegMeTHbIE pe3yrbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTeribHOM NporpamMmmbl
npoBepPSEMOro cpeaHero obulero obpasoBaHusi
pesynbTata
1 Yucna v BbluMCneHNs
11 OnepupoBaTb NOHATUAMM: HaTypanbHoe, Lienoe Y1MCno; NCNoMb30BaTb NPU3HAKN AENMMOCTH
LernbIX Yncen, pasnoxeHve Yncria Ha npocTble MHOXUTENU AN pelleHns 3agad
1.2 OnepupoBaTb NOHATUEM: CTEMEHb C PaLMOHanbHbIM Noka3aTenem
1.3 OnepupoBaTb NOHATUAMU: NorapudM Yncrna, AeCATUYHbIE U HaTyparbHble fiorapngmebl
2 YpaBHeHUS U HepaBeHCTBa
21 lMpumeHsTb CBOWCTBA CTENEHN Ansi Npeobpa3oBaHWs BbIPaXKEHWUA, ONepupoBaTh NOHATUAMMU:

nokasaTtesfibHoe ypaBHEeHME U HEPaBEHCTBO; peLlaTb OCHOBHbIE TUMbI NOKa3aTenbHbIX
ypaBHEHUN N HEPaBEHCTB




2.2 BbinonHATb npeobpas3oBaHUs BbipaXeHUin, cogepxallmx norapudmel; onepupoBaTb
NOHATUAMM: NorapudmMmnyeckoe ypaBHeHe U HEPaABEHCTBO; peLlaTb OCHOBHbIE TUMbI
norapMgMmUYeCcKnx ypaBHEHUIN U HEPABEHCTB

2.3 HaxoanTb pelueHmsa NnpocTennx TPUroHOMeTpUYEeCKUX HepaBeHCTB

2.4 OnepupoBaTb NOHATUSIMU: CUCTEMA NMHENHBIX YPABHEHWU 1 €€ pEeLLUEeHNE; UCMONb30BaTb
CUCTEMY FIMHEWHbIX YPaBHEHWUI AN PELUEHUs NPaKTUYeCcknx 3agay

25 Haxoantb pelueHms NnpoCcTenLLnX CUCTEM U COBOKYMHOCTEN paLnOHanbHbIX YpaBHEHUI U
HepaBeHCTB

2.6 MopgenupoBaTtb pearbHble CUTyaLMKn Ha A3blke anrebpbl, COCTaBMATb BblpaXeHUs,
ypaBHEHUs, HepaBeHCTBa U CUCTEMbI MO YCNOBUIO 3afa4n, UccriefosaTb NOCTPOEHHbIE
Mogenu ¢ NCcnonb3oBaHMeM annapara anredpbl

3 DyHKLMM 1 rpadmku

3.1 OnepupoBaTb NOHATUAMM: Nepuognyeckas QyHKUUSA, NPOMEXYTKU MOHOTOHHOCTU (DYHKLNN,
TOYKWN IKCTPEMYMa (PYHKLMM, HambornbLuee N HaMMeHbLuee 3HaYeHus PyHKUMN Ha
NPOMEXYTKe; MCNOoNb30BaTb UX ANA nccnegosaHns yHKUUN, 3agaHHON rpadkom

3.2 OnepupoBaTb NOHATUSAMM: rpadUKM NOKa3aTeNbHON, NorapupmMmnyeckon un
TPUTOHOMETPUYECKMX (DYHKLIMI; N306paxaTb MX Ha KOOPANHATHOWM NIIOCKOCTU U
nucnonb3oBaTh ANA peLleHnsa ypaBHeHUn N HEPaBEHCTB

3.3 N3ob6paxaTb Ha KOOPAMHATHON NFAIOCKOCTU rpadvkn NMHENHBIX YPaBHEHU U UCMOMb30BaTb
WX NS peLleHns CUCTEMbI NIMHENHbBIX YPaBHEHWUN

3.4 WMcnonb3oBaTb rpacuky yHKUMIN AN nccnegosaHys npoueccoB U 3aBUCMMOCTEN U3 OPYTnX
y4eOHbIX AUCLUNNH

4 Havana maTemaTu4eckoro aHanusa

4.1 OnepupoBaTb NOHATUAMM: HenpepbiBHasA MYHKUKS, Npon3BogHas yHKLMKU; NCMOMb30BaThb
reomMeTpu4eckuin N prusnyecKnin CMbICH NPON3BOAHON AN pelleHus 3agad

4.2 HaxoanTb npon3BoaHble 3NeMeHTapHbIX PYHKUMIA, BLIYUCASATL NPOU3BOAHbLIE CYMMBbI,
nponsseneHuns, 4YacTHOro OyHKLNN

4.3 Mcnonb3oBaTb NPOM3BOAHYIO A5 UccnegoBaHms OyHKLUMM HA MOHOTOHHOCTb U 3KCTPEMYMBbI,
NPUMEHATb pe3ynbTaTbl UCCNeAoBaHUSA K NOCTPOEHUIO rpadnKoB

4.4 Mcnonb3oBaTb NPOM3BOAHYIO AN HAXOXKAEHUS HAUMNyYLlero peweHns B NpuknagHbiX, B TOM
yucne coumarnbHO-9KOHOMUYECKUX, 3adadax

4.5 OnepupoBaTb NOHATUSAMM: NepBoobpasHas n MHTerpan; NOHUMaTb FreOMeTPUYECKUI U
dU3N4eCKUn cMbICn NHTErpana

4.6 HaxoguTe nepBoobpasHble anemMeHTapHbIX YHKLMIA, BbIYUCTIATE HTErpan no opmyrne
HbloToHa — JlenbHuua

4.7 Pewatb npuknagHble 3agayun, B TOM YMCHe COLMNanbHO-3KOHOMMNYECKOTO N (PU3NYECKOTO

XapakTtepa, cpeacreamMmu matemMaTtn4eckoro aHanmsa

HPOBepﬂeMble ANIeMeHTbl coaepXxXaHuA

Kopn

MpoBepseMblii aNEMEHT coaepXKaHus




1 Yucna v BbluMcneHus

11 HaTtypaneHble 1 uenble Yncna. MNpusHakm 4enumocTu LenbiX yncen

1.2 CreneHb ¢ paumoHanbHbIM NokasaTtenem. CBovcTBa CTeNeHn

1.3 Jlorapudm vncna. lecatnyHble n HaTypanbHble norapudmbl

2 YpaBHeHUSA U HepaBeHCTBa

2.1 lMpeobpasoBaHne BbipaXXeHWIN, cogep)aLumnx norapugmel

2.2 lMpeobpasoBaHne BbipaXXeHWN, CoAepX)allnx CTENEHN C pauuoHanbHbIM nokasaTenem

2.3 MprMepbl TPUrOHOMETPUYECKNX HEPABEHCTB

2.4 lMokasaTenbHble ypaBHEHUSA N HEPABEHCTBA

25 Jlorapudmudeckne ypasHeHNsa 1 HepaBeHCTBa

2.6 CuncteMbl NMHENHBIX YpaBHEHWUI. PelleHne npuknagHbix 3agay ¢ NOMOLLbI0 CUCTEMbI
NIMHENHbIX YpaBHEHUN

2.7 CuncTtembl 1 COBOKYNHOCTU pauMoOHarnbHbIX YpaBHEHWI 1 HEPABEHCTB

2.8 lMpumeHeHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PELLEeHNI0 MaTeMaTUYeckmx 3agay 1 3agad
13 pasnnyHbix 0b6racTen Haykum U peanbHOW XXNU3HU

3 DYHKUUKN 1 rpadonkn

3.1 DyHkums. MNMepunogmyeckme yHKUNN. NMPOMEXYTKM MOHOTOHHOCTU (PYHKUMK. Makcumymbl 1
MUHUMYMbI (PyHKLMW. Hanbonbliee n HanMmeHblLee 3Ha4YeHne OYHKLNN Ha MPOMEXYTKE

3.2 TpuroHomeTpuyeckne yHKLMU, NX CBONCTBA U rpadnkm

3.3 MokasaTtenbHasa n norapudpmMmuyeckas yHKUUKN, X CBONCTBA U rpacnkm

3.4 Mcnonb3oBaHue rpaukoB (yHKUMIA ANS peLlleHnss ypaBHEHUA U NMMHENHBIX CUCTEM

35 VMcnonb3oBaHue rpadpukoB (yHKLUI AN nccnegoBaHUs NpoLeccoB U 3aBUCMMOCTEN,
KOTOpbl€ BO3HUKAKOT NPU peLleHnn 3agay 13 gpyrux y4ebHbix NnpegMeToB 1 pearnbHOW XU3HU

4 Havana maTemaTu4eckoro aHanunsa

4.1 HenpepsbiBHble yHKUUKW. MeToa nHTepBanoB ANg peLleHnss HepaBeHCTB

4.2 MpounssogHas dyHKUnKN. FeomeTpuyecknii u GU3NYECKU CMbICN NPOU3BOAHOW

4.3 MponsBoaHble anemeHTapHbIX PYHKUMI. POpMYrbl HAXOXAEHUSA MPON3BOAHON CYMMbI,
npou3BefeHnsa N YacTHOrO PYHKLMI

4.4 lMpMeHeHue NponsBoaHON K UccrnenoBaHnio MYHKLMIA HA MOHOTOHHOCTbL W 3KCTPEMYMBI.
HaxoxgeHne HanbornbLUEero 1 HaMMEHbLUETO 3HaYeHMs (DYHKLMM Ha OTpe3ke

4.5 [MpMMeHeHue Npon3BOOHON AN HAXOXAEHUSA HaunyyLlero pelleHns B NpuknaaHbIX 3agadax,
ONg onpefeneHns CKopocTy npoLecca, 3a4aHHOro opmyrnomn unu rpaukom

4.6 MepBoobpasHas. Tabnuua nepBoobpasHbIx

4.7 WHTerpan, ero reomeTpnyecknin n unsndecknin cMmoicrn. BelumcneHue nHterpana no gpopmyne




HbtoToHa — JlenbHuua

MpoBepsiemblie Ha EMD no matemaTuke TpeboBaHMA K pe3yfibTaTaM OCBOeHUS
OCHOBHOM Obpa3oBaTeNnbHOM NporpaMmmMmbl cpeaHero ob6uero o6pasoBaHus

Kop,
npoBepsieMoro
TpeboBaHusi

MpoBepsieMble TpeboBaHMS K NPpeaAMeTHbIM pe3yribTaTtaM 0CBOEHUSI OCHOBHOIA
obpa3zoBaTesibHON NporpaMmmMbl CpeaHero obero o6pasoBaHmus

1

BnageHve metogamu gokasaTtenbCTB, anropuTMamu pelleHns 3agjay; yMeHume
hopMynmMpoBaTh U onepupoBaTh NOHATUAMU: ONpedeneHme, akcmoma, Teopema,
CneacTBue, CBOWCTBO, NPU3HaK, AoKa3aTenbCTBO, PAaBHOCUITbHbIE
POPMYNMPOBKY; MPUMEHATL MX; YyMEeHne hopmynupoBaTtb obpaTHoe U
NPOTUBOMOSOXHOE YTBEPXAEHME, MPUBOANTL NPUMEpPLI 1 KOHTPNPUMEPHI,
ncnonb3oBaTb METOL MaTemMaTUYeCcKOn NHAYKLUUK; NPOBOAUTE JOKa3aTeNbHbIE
paccyXOeHus npuv pelleHnr 3agad, oLeHNBaTh NOrMYECKY NPaBUbHOCTb
paccyXaeHui; yMeHne onepmpoBaTb NOHATUSMU: MHOXECTBO, MOAMHOXECTBO,
onepauun Hag MHOXECTBaMU; YMEHWNE UCMOSb30BaTh TEOPETUKO-
MHOXXECTBEHHbIV annapar Ansi OnNMcaHus pearbHbIX MPOLECCOB U ABNEHNI U
npu pelleHnmn 3agad, B TOM Yncrne us apyrmx y4ebHbix npegMeToB; yMeHne
onepupoBaTb NOHATUSAMM: rpadd, CBA3HbLIN rpad), AepeBo, unkn, rpad Ha
NANOCKOCTH; yMeHWe 3aaaBaTtb 1 ONUCbIBaTb rpadbl pas3nuyHbiMK cnocobamu;
ncnonb3oBaTtb rpadbl Npy peLleHnn 3agad

YMeHne onepupoBaTh NOHATUAMM: HAaTypasnbHOE YUCIIO, Lienoe YMCno, CTENEHb
C LenbIM nokasaTerneMm, KOpeHb HaTypanbHOW CTENEHU, CTEMEHb C
pauMoHarbHbIM NOKa3aTeneM, CTENEHb C AENCTBUTENbHbLIM MOKasaTenem,
norapmndm 4ucna, CMHYC, KOCUHYC 1 TaHreHc ®epgeparnbHasa paboyvas
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NMPOU3BOJSILHOIO YUCIIa, OCTATOK MO MOAYIH0, paunoHanbHOEe Y1CHo,
MppauMoHanbHOe YMCOo, MHOXECTBA HaTyparbHbIX, LLeMbIX, paLMOHarnbHbIX,
OENCTBUTENbHbIX YACEN; YMEHUE UCMOMNb30BaTb NPU3HAKN AEMMMOCTMH,
HauMeHbLUMIA ObLWMIA fennTenNb 1 HaMMeHbLLee obLuee KpaTHOE, anropuTm
EBknuaa npu pelleHun 3agad; 3HakOMCTBO C PasnuUYHbIMU MO3ULMOHHBIMU
CMCTEMaMU CYUCTIEHUST; YMEHMWE BbIMOJHATb BbIYUCIEHNE 3HAYEHWI U
npeobpa3oBaHns BbipaXXEHUIA CO CTENEHAMU U norapudmamm, npeobpasoBaHms
OpOGHO-paLMOHanbHbIX BbIPAXEHUA; YMEHME ONepUpoBaTh NOHATUAMU:
nocrneagoBaTenbHOCTb, apudMeTnyeckas Nporpeccus, reomeTpuyeckast
nporpeccusi, 6eckoHe4Ho yObIBatoLLas reoMeTpuyeckas Nporpeccusi; yMeHue
3agaBaTb NocneaoBaTenbHOCTU, B TOM YKCIE C MOMOLLbIO PEKYPPEHTHBIX
dopMyn; ymeHne onepupoBaTb MOHATUAMMW: KOMMIIEKCHOE YUCIIO, COMPSKEHHbIE
KOMMNIIEKCHbIE YMCna, MOAYNb M apryMeHT KOMMIIEKCHOro Yucna, opma 3anucu
KOMMMEKCHbIX Yncen (reomeTpuyeckasi, TPUroHOMeTpuyeckas u
anrebpauvyeckas); ymeTb NPOM3BOANUTbL apudMeTUYECKME AENCTBUS C
KOMMMEKCHbIMY YMCMamMu; NPUBOAUTb MPUMEPbLI UCMONb30BAaHMS KOMMIEKCHBIX
yucer; onepmuposaTb NOHATUAMU: MaTpuua 2 x 2 n 3 x 3, onpegenntens
MaTpuLibl, FEOMETPUYECKUIA CMbICIT OnpeaenvTens

YMeHuve oneprpoBaTh NOHATUSIMU: paLUoHarnbHble, UppaLvoHarbHsble,
nokasaTernbHble, CTeNeHHble, norapugmMuyeckne, TPUroHOMeTpU4eckue
ypaBHEHMWSI U HEPABEHCTBA, UX CUCTEMbI; YMEHWE ONePUPOBaTL MOHATUSIMU:
TOXOECTBO, TOXAECTBEHHOE Npeobpa3oBaHne, ypaBHEHWE, HEPABEHCTBO,
cUCTEeMa YPaBHEHUIA U HEPABEHCTB, PABHOCUMBLHOCTbL YPaBHEHUIA, HEPABEHCTB U
CUCTEM; YMEHME peLlaTb ypaBHEHWS!, HEPABEHCTBA U CUCTEMbI C NMOMOLLIbIO
pas3nunyHbIX MPUEMOB; peLlaTh YpaBHEHUS, HEPAaBEHCTBA N CUCTEMbI C




napameTpoM; MPUMEHATb YPaBHEHUSA, HEPABEHCTBA, UX CUCTEMbI AN peLLeHUs
MaTeMaTU4eCKMX 3aad 1 3agay M3 pasnuyuHbix 06nacTen Hayku U peansHOM
KU3HU

YMeHne onepupoBaTb NOHATUAMM: PYHKUNS, YETHOCTb (hyHKLNN,
NepuoanyHOCTb PYHKUNN, OrPaHNYEHHOCTb (PYHKLNM, MOHOTOHHOCTb (OYHKLIMMU,
3KCTPEMYM PYHKLMU, HanbornbLlee N HaMMeHbLUee 3HaYeHNs PyHKLUN Ha
NpOMEXyTKe, HernpepbiBHas (PyHKUWS,, acUMNTOTLI rpachmka yHKUMK, NepBas u
BTOpas npousBoaHas PyHKLMN, reOMETPUYECKUIA N (PU3NYECKUIA CMBICTT
npovsBogHon, nepsoobpasHas, onpeaeneHHbIN UHTErpan; ymeHne Haxoautb
acMMnTOThI rpaduka (PyHKLMM; YMEHNE BbIYUCASATbL NPOM3BOAHbIE CYyMMbl,
npov3BeaeHns, YaCTHOro 1 KOMNo3uuumn pyHKLUMIA, HaxoanTb eaepansHas
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ypaBHeHne kacaTenbHOW K rpadmky PyHKLMW; YyMEHNE HAaXOANTb NPON3BOAHbIE
anemMeHTapHbIX (PyHKLWUIA; yMEHME NCMONb30BaTb MPON3BOAHYIO AN
nccrnenoBaHust OYHKLMIA, HAXOAWTb HANOOMbLUVE Y HAMMEHbLUNE 3HAYEeHUS
byHKLMIA; CTPOUTE rpadduKM MHOTOUSIEHOB C UCMOMNb30BaHMEM annapara
MaTEMaTU4EeCKOro aHanmaa; NPUMEHsITb MPON3BOAHYIO ANS HAXOXAEHUS
Hauny4dLlero peleHns B NpuKNaaHbIX, B TOM YMCHe coumanbHO-3KOHOMNYECKNX
1 u3anyeckmx 3agadax; HaxoauTb NroLaam n obbembl Uryp ¢ MOMOLLIbIO
WHTerpana; NpUBOANTb NPUMEPbI MaTEMaTUYECKOrO MOAENNPOBaHUSA C
nomMoLpto audpdepeHumnansHbIX ypaBHEHUN

YMeHne onepupoBaTb NOHATUAMM: rpacdmk PyHKLUUKN, obpaTHasa yHKuMS,
KOMMO3MLMA PYHKUMIA, NMHENHasA PyHKLMSA, KBaapaTudHas yHKUKS,
paunoHanbHas dyHKUUA, cTeneHHas yHKUMSA, TPUrOHOMETPUYecKkue yHKLnn,
obpaTHble TpUroHomeTpuyeckme OyHKLUK, NokasaTenbHas v norapudmmnyeckas
DYHKLUK; YMEHUE CTPOUTL rpaurkm U3ydeHHbIX (YHKLUMI, BbINOMHATD
npeobpasoBaHus rpacdukos yHKLKI, NCNOMNb30BaThb rpaduvku Ans U3yveHus
MPOLLECCOB M 3aBUCMMOCTEN, NPW peLleHnn 3agad U3 apyrux y4ebHbix
npeaMeToB U 3afad U3 pearbHOM XU3HW; BblipaxaTb hopMynamMmu 3aBUCUMOCTH
Mexay BenvyrHamu; NCnornb30BaTb CBONCTBA U rpadvkn pyHKUMA Ans
peLleHns ypaBHEHUIN, HEPABEHCTB 1 3a4ady C napameTpamu; n3obpaxartb Ha
KOOPAMHATHOW MMOCKOCTN MHOXECTBAa peLleHuin ypaBHEeHU, HEPaABEHCTB M UX
cucTem

YMeHue peluaTtb TEKCTOBbIE 3a4a4u pa3HbIX TUMOB (B TOM YMCIE Ha MPOLEHTHI,
JONW 1 YacTu, Ha ABWxXeHue, paboTy, CTOMMOCTb TOBapoOB U YCNyr, Hanoru,
3agauu 13 obnacTu ynpaeneHus MMYHbIMKU U CEMENHbIMU (huHaHcamu);
COCTaBNSAITb BbIpaXEHUs, ypaBHEHWS, HEPABEHCTBA U UX CUCTEMbI MO YCINOBUIO
3ajayu, uccrnenoBaTh NONyYEHHOE peLLeHWE M OLeHMBaTb NpaBaonofobHOCTbL
pe3ynbLTaToB; yMeHWe MOLENUPOBaTL pearbHble CUTYaLun Ha A3bike
MaTeMaTuK1; COCTaBMATb BblPaXXEHNS!, ypaBHEHWS!, HEPaBEHCTBA W UX CUCTEMbI
Mo YCroBUO 3aauu, uccneaoBaTb NOCTPOEHHbIE MOAENW C UCMONb30BaHNEM
annapata anrebpbl, UHTEPNPETUPOBATb NOMNYYEHHbI pe3ynbTaTt

I'Iepequb ANIeMeHTOB coAepXaHus, npoBepAeMbIX Ha ElN3 no matematuke

Koa lMpoBepsieMbll aNeMeHT coaep>KaHus

1 Yucna v BbluncrneHns

11 HaTypaneHble 1 Lenble Yncna. MNMpusHakm 4enuMocTu LenbiX Ynucen

1.2 PaumnoHanbHble Yncna. O6bIKHOBEHHbIE U AECATUYHbIE APOOU, NPOLIEHTHI,
D©eckoHeYHble nepuogmyeckue opobu

13 ApndMeTUYECKNA KOPEHb HaTyparbHOW cTeneHn. lencTeus ¢

apudmMeTU4eCKMMU KOPHSAMWN HaTypanbHOW CTeNeHn




14 CreneHb ¢ uenbiM nokasartenem. CTeneHb ¢ pauuoHarnbHbIM nokasaTenem.
CsowcTBa cTeneHn

15 CuHyC, KOCUHYC N TAHFEHC YMCIOBOrO aprymeHTa. APKCUMHYC, apKKOCUHYC,
apKTaHreHc YNCroBOro aprymeHTa

1.6 Jlorapudm yncna. [lecatnyHble n HaTypanbHble norapugmel

1.7 HencTtBuTenbHble yncna. ApudmeTndeckme onepaumm ¢ 4eNCTBUTENbHBIMA
yncnamu. NpnbnmkeHHble BbIYUCIIEHNS, NpaBuna oKpyrineHuns, npuknaka u
OLEeHKa pesyrnbTaTta BblYMCIEHUN

1.8 lMpeobpasoBaHue BbipaXkeHWUi

19 KomnnekcHble uncna

2 YpaBHeHMSA U HepaBeHCTBa

2.1 Llenbie n opobHO-paumoHanbHble ypaBHEHNS

2.2 MppaunoHarnbHble ypaBHEHUS

2.3 TpuroHomeTpuyeckme ypaBHeHNs

2.4 MokasaTenbHble 1 norapngmMmyeckme ypaBHeHus

25 Llenble n opobHO-paumoHanbHble HepaBeHCTBa

2.6 WppaunoHanbHble HepaBeHCTBa

2.7 MokasaTenkeHble 1 norapumMmyecKkne HepaBeHCTBa

2.8 TpuroHomeTpuyeckne HepaBeHCTBa

2.9 Cuncrtembl 1 COBOKYNHOCTU ypaBHEHUI U HEPaBEHCTB

2.10 YpaBHeHus, HepaBeHCTBA 1 CUCTEMbI C NapameTpamm

2.11 MaTpuua cucTembl NMMHENHbIX ypaBHeHW. OnpegenvTens MaTpuubl

3 DYHKLMU U rpacurKku

3.1 PyHKUMA, cnocobbl 3agaHnsa yHKumK. 'padmk pyHkuun. BaanmHo obpaTtHble
dyHKUUKN. YeTHble n HeveTHble yHKUMK. MNMepuoanyeckne yHKLMK

3.2 O6nacTb onpeaeneHns n MHOXECTBO 3HaYeHn dyHKLMK. Hynm dyHKuun.
[MpoMexyTKku 3HaKoMoCToAHCTBA. [1POMEXYTKM MOHOTOHHOCTU (PYHKLIMN.
MakcumyMbl 1 MUHUMYMbI PYHKUUKW. Hanbonbluee n HaumeHbLLee 3HavYeHue
PYHKLMM Ha NPOMEXYTKe

3.3 CrteneHHada yHKLMA C HaTypanbHbIM 1 LienbiM nokasaTteneM. Ee ceonctea u
rpacouk. CeoncTBa U rpadunk KOpHsI N-OM CTENEHN

3.4 TpuroHomeTpudeckne yHKLMU, UX CBONCTBA U rpadoukn

3.5 MokasaTtenbHasa n norapudmMmuyeckas yHKLUUKN, X CBONCTBA U rpadmnkm

3.6 Touku paspbiBa. AcuMNTOTHI rpacurkoB yHKumnn. CBONCTBa OYHKLUNA,

HenpepbiBHbIX HA OTpeE3Ke




3.7 MocnepoBaTenbHOCTU, CNOCOOLI 3a4aHMst NOCNeaoBaTENbHOCTEN

3.8 ApndmeTuryeckasi U reomeTpudeckas nporpeccun. opmyrna CroxHbIX
NPOLIEHTOB

4 Hauyana matemaTuyeckoro aHanmaa

4.1 MpoussogHas dyHKuun. Npon3BoaHbIE dNeMeHTapPHbIX OYHKLNIA

4.2 [MpMmMeHeHue Npon3BoaHON K UCCrefoBaHNo PYHKLMIN HA MOHOTOHHOCTb U
aKCTpeMymMbl. HaxoxaeHne HambonbLlIero 1 HanmeHbLIEro 3Ha4YeHNst PYHKLUN
Ha oTpeske

4.3 MepBoobpasHas. NHTerpan

YYEBHO-METOAUYECKOE OBECIMNEYEHUE OBPA3OBATEJIbHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YHYEBHbIE MATEPUAIDbI OJ1A YYEHUKA

MaTtemaTtuka: anrebpa n Hayana matemaTU4YecKkoro aHanuaa, reometTpus. Anrebpa
N Ha4ana matemMartmyeckoro aHanmaa, 10 knacc. basoBbin 1 yrinyGneHHbIN
ypoBeHb/ Anumos LW.A., KonarnH KO.M., TkaueBa M.B., ®efoposa H.E. n gpyrue,
AkumnoHepHoe obuiecTtBo «M3gatenscTBo «lMpocBeweHmer», 2023

METOAONYECKUE MATEPUAIbLI ANA YYUTENA

Anrebpa 1 Ha4yana matemaTudeckoro aHanuasa. Metognyeckne pekomengaumm 10-
11 knacc /yyebHo-meToamyeckoe nocobme ans  obleobpasoBaTesibHbIX
opranmsauun/ H. E. ®egoposa, M. B. Tkauesa/ lNpoceeweHne/2017

LNOPOBbLIE OBPA30OBATEJIbHbIE PECYPCbl U PECYPCbI CETU
MHTEPHET

https://media.prosv.ru/
https://uchi.ru/
https://help.foxford.ru/
ttps://education.yandex.ru/
https://mob-edu.ru/
https://resh.edu.ru/
https://lwww.yaklass.ru/




