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MOACHUTEJIbHAA 3ATTIMCKA

Paboyas nporpamma y4yebHOro Kypca «Anreépa u Hayana MaTeMaTU4ecKoro
aHa/siM3a» 6a30BOro ypoBHA An14 obyvarowmxcd 10 —11 knaccoB pa3paboTaHa Ha
ocHoBe defiepasibHOro rocyapCTBEHHOro 06pa3oBaTe/ibHOro CTaHAapTa CpefHero
obuwiero o6pasoBaHMsA, C YYETOM COBPEMEHHbIX MUPOBLIX TpPeboBaHWiA,
NpeabsaBAsSeMbIX K MaTeMaTuyeckKoMy 06pa3oBaHuIO, U Tpaguumid pOCCUMICKOTO
obpasoBaHus. Peanmsaums nporpaMmbl 06ecneyvmBaeT OBMafeHue K/IUeBbIMY
KOMMNETEHLUMAMWN, COCTaBMAIOLMMN OCHOBY A/ CaMOPa3BUTUA M HEMpPEePbIBHOIO
06pa3oBaHus, LLeNIOCTHOCTbL 0OLLEKY/IbTYPHOr0, IMYHOCTHOIO M NO3HABATE/IbHOIo
PasBUTMSA NIMYHOCTU 0BYYaKOLLMXCA.

LEJIN N3YUEHNA YUEBHOI O KYPCA

Kypc «Anrebpa 1 Hadana mateMaTuyeckoro aHainsa» SB/SETCA OLHUM U3
Hanbosiee 3HauYMMbIX B MpOrpaMMe CTapller LWKOJbl, MOCKO/bKY, C OfHOM
CTOPOHbl, OH 06ecreyrBaeT WMHCTPYMEHTa/IbHYKO 06asy AN M3yYeHUs BCeX
eCTEeCTBEHHO-Hay4YHbIX KYPCOB, a C APYrov CTOPOHbl, POPMUPYET NOTUYECKOe U
abCTpaKTHOe MbILIeHMEe Y4alMXCAd Ha YpOBHe, He0OXOAMMOM /19 OCBOEHWSA
KypcoB WH(OpMaTuKK, 0OLLEeCTBO3HAHWNA, WCTOPUW, C/IOBECHOCTW. B pamkax
[aHHOr0 Kypca yu4almecs OB/afleBaloT YHMBEPCA/IbHbIM S3bIKOM COBPEMEHHOM
HayKW, KOTopas (PopMyMpyeT CBOU JOCTMXEHUSA B MaTeMaTUYECKOW (hopMe.

Kypc anrebpbl 1 Hayan MaTemMaTM4eCKOro aHaimsa 3akiajbiBaeT OCHOBY /1S
YCMELWHOro OB/AAEHNA 3aKOHaMW  (PU3MKK, XUMWUW, OGUOMOTUWN, MNOHUMaHUA
OCHOBHbIX TEeHAEHUMA 3KOHOMMKM W  OBLLECTBEHHON >XWU3HW, MNO3BONSAET
OPUEHTMPOBATLCA B COBPEMEHHBIX LUPPOBLIX M KOMMbIOTEPHLIX TEXHOJOTUSX,
YBEPEHHO UCMO/b30BaTb MX B MOBCELHEBHOM »XM3HWU. B TOXe BpemMs OBnafgeHue
abCTPaKTHbIMA W JIOTUYECKN CTPOrUMU  MaTeMaTUYECKUMW  KOHCTPYKLMAMM
pa3BMBaeT YMeHMe Haxo4uTb 3aKOHOMEPHOCTM, O6O0CHOBbIBATb WCTMHHOCTb
YTBEPXXAEHMS, UCMOMb30BaTh 0006LLEHME N KOHKPETN3aUuio, abcTparmposaHve u
aHasioruio, hopMupyeT KpeaTUBHOE M KPUTUYECKOE MblLLeHKe. B xofe n3yveHuns
airebpbl M Hayasl MaTeMaTUYecKOro aHasimsa B CTaplUei LIKOMe Yy4allmecs
Mo/ly4atoT HOBbIA OMbIT PeleHns MPUKNagHbIX 33dad, CaMOCTOATE/IbHOro
MOCTPOEHUS MaTemMaTUYecKuX Mofesieil peaslbHbIX CUTyauuni U UHTepnpeTaumm
MONlyYeHHbIX  PelleHuin,  3HAKOMATCA C  MNpuUMepaMu  MaTemaTUy4ecKux
3aKOHOMepHOCTel B MpuUpoge, Hayke W B WCKYCCTBe, C BblAatoLmmmncs
MaTemMaTUYeCKUMM OTKPbITUSMUN U UX aBTOPaMW.

Kypc o6nagaeT 3HauMTe/IbHbIM BOCMMTATE/IbHbIM MOTEHLMAIOM, KOTOPbIN
peann3yeTcs Kak yepe3 Y4yeOHbI maTepuan, Croco6CTBYHOLWMIA (HOPMMPOBAHNIO
Hay4YHOr0 MWPOBO33PEHNSA, TaK W 4Yepe3 Cneunuky y4ebHON [esATeNIbHOCTH,
TpebytoLLen CaMOCTOSTE/IbHOCT!, aKKypaTHOCTH, NPOAOMHKNTENbHO
KOHLEHTpaLUmMn BHUMAHNA U OTBETCTBEHHOCTM 3a NOYyYeHHbIV pe3ynbTar.



B ocHoBe MeTOAMKM 060ydeHus anrebpe M HavyaiaM MaTemaTuyecKoro
aHaM3a NeXNT AeATeNbHOCTHbIA NPUHLMN 00YYeHNs.

CTpyKTypa Kypca «Anrebpa 1 Hauyasia MaTemMaTMyecKoro aHain3a» BKI4aeT
cnefywowime copepxXaTe/lbHO-METOANYECKNE NIMHUN: «YuUcna U BbIUNCIEHUAY,
«PYHKUMN 1 Tpadvku»,  «YpaBHEHMA M HepaBeHCTBa», «Hauana
MaTemMaTM4yeckoro aHaimsa», «MHOXecTBa W Norvka». Bce OCHOBHble
cofepxxaTe/lbHO-METOANYECKNE NIMHUM U3YYAOTCA Ha MPOTSHXKEHUN [BYX NET
06yyeHMs B CTapLUei LUKO/e, eCTECTBEHHO [OMOMHAA ApYr Apyra W MocTeneHHo
HacbILWAasACb HOBbIMM TeMamy W pasgenamu. [aHHbIA  Kypc  ABMSAETCA
WHTErpaTvBHbIM, MOCKO/IbKY 00beguHAeT B cebe cofepXKaHWe HEeCKOIbKMX
MaTemMaTUYeCcKnX AUCUUNWH: anrebpa, TPUrOHOMETPUSA, MaTeMaTUUECKUIn aHan3,
Teopns MHOXeCTB M Ap. Mo Mepe TOro Kak y4allvecs OBfafeBatoT BCE Gosee
LUMPOKMM MaTemMaTMyeCKMM annaparoMm, Y HIUX Moc/efoBaTesisHO (hopMuUpyeTcs v
COBEpPLUEHCTBYETCA YMEHMe CTPOUTb MaTemaTMyeCcKyrd MOAeNb  peasbHOM
CUTyaumn, MPUMEHATb 3HaHMUS, MONYyYeHHble B Kypce «Anrebpa M Havana
MaTemMaTUYecKoro aHam3a», 418 PeLleHns CamoCTOATENIbHO CROPMYIMPOBAHHOM
MaTemMaTU4ecKom 3aauu, a 3aTeM UHTEPNPeTMPOBaThb NOYYEHHbI pe3ynbTar.

Copep)xaTenbHO-MeToANYecKass NMHUA «Yucna n BbIYUC/IEHMA» 3aBepLUaeT
(hopMUpPOBaHME HABbIKOB MCMO/Mb30BaHMA AENCTBUTENbHbLIX YMCEN, KOTOPOE 6bIno
HayaTo B OCHOBHOW LWKOMe. B cTapllein Lwkofe 0coboe BHUMaHWE YaenseTcs
(hOPMUPOBAHNIO MPOYHBIX BbIYUC/IUTENIbHLIX HABbLIKOB, BK/HOYAKOWNX B Cebs
MCNONb30BaHNE Pa3/IMYHbIX (POPM 3anucu AeWCTBUTENIbHOTO YKUCNa, YMeHWe
pauuoHasIbHO BbIMOMHATL [ENCTBUA C HUMW, [enaTb MNPUKUAKY, OLEHMBATb
pe3ynbtar. OO6yvaroLMecsd MosyvaroT HaBblKM MPUOAKEHHBIX BbIYUCIEHUN,
BbINO/IHEHWSA AEWCTBUMIA C 4MCNaMu, 3anmcaHHbIMKM B CTaHAapTHON (hopMe,
MCNONb30BAHNA MAaTEMATUUYECKMX KOHCTAHT, OLeHBaHUA YNC0BbIX BbIPXKEHWIA.

JINHMA «YpaBHEHUS N HEPaBEHCTBA» Peasn3yeTcsa Ha MNPOTSHXKEHUWU BCEro
00yyeHNs B CTaplUein LIKOMe, MOCKO/IbKY B KaXKAOM pasfene nporpammbl
NpesyCMOTPEHO peLleHre COOTBETCTBYHOLMX 3afa4y. Obyuvarolimecs oBnagesaroT
pasNMYHbIMKM  METOAAMWN pPeLLeHUsa LenblX, pauMoHaibHbIX, UppaLUOHaIbHbIX,
nokasate/lbHbIX,  JIOrapuPMUYECKUX U  TPUTOHOMETPUYECKMX  YPaBHEHWN,
HepaBeHCTB N X CUCTEM. [ToNyYeHHble YMEHUA UCMNONL3YHTCA NPU UCCneoBaHUN
()YHKUMIA C MOMOLLbIO MPOM3BOAHOM, PeLleHun NPUKIagHbIX 3afa4d U 3afjady Ha
HaxoXAeHne HauMboNblMX W HaUMeHbLUMX 3HayeHurd (yHKumW. [aHHas
cogepxaTenbHasd JfIMHUA BK/IKOYaeT B Cceba Takke (hOopMUPOBaHWE YMEHWI
BbINONHATL PacyéTbl Mo opmynam, MNpeobpas’oBaHNA LEfbIX, PaunuOHa/IbHbIX,
NppaunoHasIbHbIX U TPUTOHOMETPUYECKMX BbIPAXKEHWI, & TaKXe BbIPAXKEHWN,
cogepxawux cTeneHn wm norapudmbl. bnarogaps M3yyeHuUto anrebpamyeckoro
MaTepuana MpPOMCXOAUT  [a/lbHeillee  pasBUTME  aIfOPUTMUYECKOTO 1
abCTPaKTHOr0 MbILWNEHNA  yyawmxcs, (OopMUPYIOTCA HaBbIKU  AeAYKTUBHbIX



paccyXfieHuin,  paboTbl C  CMMBOSIbHbIMM  (hopMamK,  MpeLcTaB/eHUs
3aKOHOMEpHOCTeN M 3aBUCMMOCTE B BWAE PaBEHCTB U HepaBeHCTB. Asrebpa
npegnaraeT IPQeKTUBHbIE WHCTPYMEHTbI [N1S  PeLeHns MNpakTUYecKnx 1
eCTEeCTBEHHO-Hay4YHbIX 3afad, HarfsgHo AeMOHCTPUPYET CBOWM BO3MOXHOCTU Kak
A3blKa HayKM.

CopepxatenbHO-MeToAnYecKad /nMHUA «DYHKUMU W TpauKnM»  TECHO
rMepensieTaeTcs ¢ APYrummn IMHUAMW Kypca, MOCKO/IbKY B KAKOM-TO CMbIC/e 3aaéT
nocnefoBarTe/lbHOCTb N3y4eHuns MaTepuana. N3yueHne CTENEHHOW,
rokasaresibHOW, 1orapuMmMmUUeckor 1 TPUroHOMETPUYECKUX PYHKLMIA, UX CBONCTB
N rpafuKoB, UCNOMb30BaHNE PYHKLUMIA AN1F PeLleHns 3aga4d U3 apyrux yyebHbIxX
NpeaMeTOB M peasibHON XKU3HWM TECHO CBSA3aHO KakK C MaTeMaTM4eCKUM aHasIM30M,
TaK M C peLleHneM ypaBHEHWA W HepaBeHCTB. [py 3TOM 60/bLIOE BHUMaHUe
yfenseTca (opMMpoBaHnU0 YMEHUS BblpakaTb (hOpMy/iamy 3aBUCMMOCTU MeXay
PasIMYHBLIMK  BE/IMYMHAMW, WCCNeLoBaTb MOMyYeHHble (YHKUMW, CTPOUTb WX
rpadukun. MaTtepuan aTou cofep>KaTe/lbHON IMHUKN HaleNeH Ha PasBUTNE YMEHUN
M HaBbIKOB, MO3BOJIAIOLLMX BbIpaXaTb 3aBUCUMOCTU MeXAy BennyMHamMu B
pasNYHOM popme: aHaIMTUYECKON, rpadnmyeckoil 1 CnoBecHOW. Ero mayudeHme
CNoCco6CTBYET  PasBUTUIO  a/ITOPUTMUYECKOTO  MbILLMIEHNSA, CMOCOOHOCTU K
006006LEHNIO N KOHKPETM3aLMK, NCNONb30BaHUIO aHa/Ior .

CofepxaTenbHas MHUA «Havana marteMaTM4yeckoro aHanmsa» Mno3BoseT
CYLLECTBEHHO PacLUMPUTb KPYr Kak MaTeMaTU4ecKumx, Tak v MpUKIagHbIX 3ajad,
[OCTYMNHbIX 00yYatoLMMCS, Y KOTOPbIX MOSB/AETCA BO3MOXHOCTb 1CCeA0BaTh U1
CTPOUTL rpauKn  (PYHKUWIA, OnNpefenaTb WX HaubosbliMe W HavMeHbLUune
3HayeHWs, BbIYUCNATL Maowagn guryp 1 00bEMbI Ten, HaXOAWUTb CKOPOCTU U
YCKOpPeHUs npoueccoB. [JlaHHas cojepXxaTtefibHas JIMHUA OTKPbIBaeT HOBbIE
BO3MOXXHOCTM MOCTPOEHUS MaTemMaTUYeCKUX MOAeNed peasibHbIX CUTYaLuid,
HaXOXAEHWS Hauy4llero pelleHns B NPUKIagHbIX, B TOM 4YuC/e COLMaIbHO-
9KOHOMMYECKMX, 3afadvaxX. 3HAaKOMCTBO C OCHOBaMM MaTeMaTW4eckoro aHasimsa
CNoco6CTBYET Pa3BUTUIO abCTPaKTHOMO, (hOPMasIbHO-TOMMYECKOTO U KPeaTUBHOIO
MbILLIEHNS,  (DOPMUPOBAHMIO YMEHWIA  pacno3HaBaTb MPOSB/IEHNA  3aKOHOB
MaTemMaTUKNW B Hayke, TeXHUKe W uckyccree. OOyuvatowmecsd Y3HaKOT O
BblAAOLWMXCA pe3ynibTaTtax, MOMYyYeHHbIX B XOAe pPa3BUTUA MaTeMaTUKU Kak
HayKu, 1 UX aBTopax.

Cofep)xaTenbHO-MeToAnYecKas NMHNA «MHOXEeCTBa U NI0rMKa» B OCHOBHOM
MocBslleHa  3/eMeHTaM  TeOopUM  MHOXECTB.  TeOpeTMKO-MHOXECTBEHHbIe
NpescTaBneHnst NPOHM3bIBAOT BECb KYPC LUKO/IbHOM MaTeMaTuKK W npeg/aratot
Hanbonee YHMBePCa/bHbIN A3bIK, 00bEAVMHAOWNIA BCe pa3fe/ibl MaTeMaTuKn 1 eé
MPUIOXKEHWNA, OHW CBA3LIBAIOT pasHble MaTemaTuyeckue AUCUUMINHBI B e4UHOEe
Lenoe. MoatoMy BaXXHO AaTb BO3MOXHOCTb LUKOJIbHWKY MOHMMaTb TEOPeTMKO-



MHOXECTBEHHbIN A3blK COBPEMEHHOW MaTemMaTMKM W WCNOoMb30BaTb €ero Ans
BbIPa&XXEHUS CBOUX MbIC/EN.

B Kypce «Anrebpa M Hayasla MaTtemMaTUYecKoro aHanmsa» MpuUCyTCTBYHOT
TaKXKe OCHOBbl MaTeMaTU4yeCcKoro MOZE/MPOBaHUA,  KOTOpble  MPU3BaHbI
chopmmpoBaTb HaBbIKN NMOCTPOEHUSA MOeNen peasibHbIX CUTYaLWiA, NCCNef0BaHuS
3TMX MOAeNelt C MOMOLLbIO annapara anrebpbl M MaTeMaTU4YecKoro aHanmsa u
MHTepnpeTaLnn nosyyeHHbIX pe3y/bTaToB. Takue 3afaHus BM/ETeHbl B KaX/bIi
13 pa3fenos NPorpaMmmbl, MOCKO/IbKY BECb MaTepua Kypca LUMPOKO UCMNOJb3yeTCs
AN peLleHnsa NpuknagHbiX 3agad. Mpu peleHnn peasibHbIX NPakTUYecKmX 3afau
yyalimecs pasBMBalOT HabNOAATENbHOCTb, YMEHWE HaxXO4UTb 3aKOHOMEpPHOCTH,
abcTparvposatbCs, WMCMOMNb30BaTb aHanornio, 0606LaTb M KOHKPETU3MPOBaTb
npo6nemy. [eATeNlbHOCTb MO (DOPMUPOBAHUIO HABLIKOB PeLLeHUs MPUKIaaHbIX
3a/ja4 opraHn3yeTca B MpoLecce M3yyeHUs BCeX TeM Kypca «Asrebpa v Havana
MaTemMaTU4ecKoro aHanmsa.

MECTO YYEBHOI' O KYPCA B YHEBHOM TJ1AHE

B yyebHOM njiaHe Ha M3y4yeHMe Kypca airebpbl M Hayan MaTemaTuyeckoro
aHa/i3a Ha 6a30BOM ypOBHe O0TBOAUTCA 2 yaca B Hefento B 10 knacce u 3 yaca B
Hefento B 11 Knacce, BCero 3a fga roga obyyeHuns — 170 yacos.



COLOEP>XAHWVE YUEBHOI O KYPCA

10 KNACC

Uucna v BblYMUCNeHNS

PaunoHanbHble yncna. OObIKHOBEHHbIE M [AECATUYHbIE APO6W, MPOLEHTDI,
OeCKOHeYHble  nepuoguyeckne  Apobu.  ApuMeTMYecKue  ornepauum  C
paumoHaNbHbIMK Y1CNaMmn, NPeobpazoBaHNs YMCIOBbLIX BbIpAXEHWUIA. [pUMeHeHne
Ap0o6ei 1 NPOLEHTOB ANA PeLleHns NPUKNagHbIX 3af4ad U3 pasfIMyHbIX OTpac/ein
3HaHWI 1 peanbHOMN YXN3HMN.

[eicTBuTeNbHbIE  unMcna. PauMOHanbHble W MppauMoHa/IbHble  Yuncna.
ApundmeTnyeckne ornepaumMm C LeNCTBUTENbHbIMU  yncnamn. TprubnvxeHHble
BbIUMC/IEHWSA, NPaBKIa OKPYTIeHUs, NPUKMAKA U OLeHKa pe3y/ibTata BblYMCIEHWA.

CreneHb C uUenbiM  nokasatenem. CraHgapTHas  gopma  3anucu
[EeNCTBUTENILHOTO  4mcna.  Mcnonb3oBaHve  nogxopsdwiein  opmbl  3anucu
[ENCTBUTENIbHBLIX YMCeNn AN PelleHns MNpakTUYecKMX 3adad U npeactaBneHus
AaHHbIX.

ApU(PMETUYECKMNIA  KOPeHb  HaTypa/ibHOW  cTereHn.  [leWcTBus €
apUIIMETUYECKUMU KOPHAMU HaTypasibHON CTEMNEHMN.

CUWHYC, KOCUHYC W TaHTeHC YMCNOBOro aprymeHta. ApKCUHYC, apKKOCUHYC,
apKTaHIeHC YMCMNOBOro aprymeHTa.

YpaBHEHUA 1 HepaBEHCTBA

TOoX[AecTBa 1 TOXAECTBEHHbIE MPE06pa3oBaHMA.

[MpeobpasoBaHue TPUTOHOMETPUYECKMX BbIPaXKEHWIA. OCHOBHbIe
TPUrOHOMETPUYECKME (POPMY/IbI.

YpaBHeHMe, KOpPeHb YpaBHeHWs. HepaBeHCTBO, peLleHMe HepaBeHCTBa.
MeTo/ MHTepBaIOB.

PeLueHune LenbIX 1 Ap06HO-paLMOHa/IbHbIX YPaBHEHWIN 1 HEPABEHCTB.

PeLLeHVe nppaunoHanbHbIX YPaBHEHWNA U HEPABEHCTB.

PeLLeHVe TPUTOHOMETPUYECKNX YPaBHEHWA.

[MprMeHeHWe ypaBHEHWUA N HEPABEHCTB K PELUEHMI0 MaTeMaTUyecKux 3agau
M 3a[a4 U3 pa3/IMYHbIX 061aCTe HaYKN U peasibHOM XXU3HM.

DYHKUMN N rpadmKm

®PyHKUMA, cnocobbl 3aaHna  (yHKUMW. Tpauk  QyHKuuK. B3avMHO
0bpaTHble yHKLUUW.

O6nacTb OnpeaeneHns U MHOXECTBO 3HaYeHU QYyHKUMK. Hynu yHKuun,
[MPOMEXXYTKN 3HAKOMOCTOAHCTBA. YETHbIE Y HEUYETHbIE (PYHKLMN.

CTeneHHast (DYHKUMA C HATypasibHbIM U LieNbIM NokasaTtesneM. E€ cBoiicTsa U
rpacvk. CBOICTBA U rpaK KOPHSA N-0i1 CTEMNEHMN.

TpUroHOMeTprYeCcKass OKPY)XXHOCTb, OrpefesieHne  TPUrOHOMETPUYECKNX
(hYHKLMIA YACNOBOrO aprymeHTa.



Hauana matemaTnyeckoro aHanumsa

[MocnenoBaTe/IbHOCTH, Cnocoobl 3afaHNA nocnefoBaTe/IbHOCTEN.
MOHOTOHHbIE NOCNef0BaTe/IbHOCTW.

ApunidmeTnyeckas 1 reoMeTpuyeckas nporpeccun. beckoHeyHo ybbiBatoLLas
reomeTpmyeckas nporpeccusi. Cymma 6eCKOHeYHO Y6bIBatoLLEi reoMeTPUYECKOA
nporpeccun. dopmyna CAOXKHbIX NPOLEHTOB. Kcnosb3oBaHWe nporpeccun ans
peLleHns peasibHbIX 3a4ay NPUKIaLAHOro Xapakrepa.

MHoOXecTBa 1 nornka

MHOXXeCTBO, onepauun Hag MHOXecTBamu. [Aduarpammbl Jiinepa—BeHHa.
[MpMMeHeHe TeopeTMKO-MHOXKECTBEHHOIO annapara An1a OonucaHua peasibHbIX
MPOLLECCOB 1 ABMIEHWNIA, NPY PeLLeHnn 3aaa4 13 ApYyrnx yyebHbIX NpeLMeTOoB.

OnpefeneHuve, Teopema, CneacTBUe, LOKA3aTeNbCTBO.

11 KNACC

Uucna v BblYnUcneHns

HaTypasibHble 1 Lenble yncna. MNMpusHaky 4eNMMOCTU LeMbIX YMCe.

CTeneHb C paunoHabHbIM Nokasatenem. CBOMCTBA CTEMEHMN.

Jlorapudm yuncna. JecAatuyHble 1 HaTypasibHble IOrapupMbl.

YpaBHeHVS 1 HepaBeHCTBa

[Mpeobpa3zoBaHne BbIPAXKEHWA, COAepKaLLMX Norapugmbl.

Mpeobpa3oBaH/e BbIPAKEHWUIA, COAEPXKALUMX CTENeHW C payvoHaIbHbIM
rokasaresiem.

[Mprmepbl TPUTOHOMETPUYECKNX HEPABEHCTB.

[MokasaTe/ibHble YpaBHEHNSA N HepaBeHCTBa.

Jlorapugmmyeckune ypaBHeHUS N HEPaBEHCTBA.

CuUcTeMbl NIMHENHbIX ypaBHEHWIA. PelleHre NpUKNagHbIX 3a4ay C MOMOLLbHO
CUCTEMbI NINHENHBIX YPaBHEHWIA.

CuCTeMbl 1 COBOKYMHOCTU paLMOHa/IbHbIX YPaBHEHUIA U HEPABEHCTB.

[MpUMeHeHNe  ypaBHEHWA, CUCTEM U HEPaBEHCTB K  PeLUeHUuto
MaTeMaTMYeCKUX 3aday M 3aday M3 pas/inyHbIX 06/1acTeil HaykKM U peasibHOW
XU3HN.

DYHKUMN N rpadmKm

®dyHKuma.  Mepuoamyeckne  yHKUMKA.  TTPpOMEXYTKM  MOHOTOHHOCTW
(yHKUMK. MakcuMymbl U1 MUHUMYMbI (DYHKUMW. Hanbosnbluee U HavMeHbllee
3HayeHVe PYHKLMMN Ha NPOMEXYTKe.

TpuroHomeTpryeckmne yHKLUN, X CBOMCTBA W FPpadinKK.

[MokasaTenibHas 1 norapugmmnyeckas PyHKLMKU, UX CBONCTBA M rpafuKn.

icnonb3oBaHve rpaiMkoB (DYHKUMIA 419 PeLLeHNs YPaBHEHNIA U NIMHERHBIX
CUCTEM,



crnonb3oBaHve rpaukoB QYHKUWA 4N UCCNefoBaHUA MPOLECcCoB W
3aBMCMMOCTEN, KOTOPble BO3HMKAKOT MPU PelleHnn 3agady n3 gpyrux y4vebHbIX
NPeaMeTOB 1 peanibHOM XN3HM.

Hauyana matemaTn4yecKoro aHanumsa

HenpepbiBHble DYHKLMW. MeToA MHTEPBa/IOB A1 PeLLeHNst HePaBEHCTB.

Mpom3sogHasd  (OYHKUUW. [€eOMETPUYECKUA U (PU3NYECKUIA  CMbICS
MPOV3BOAHOM.

[Mpon3BOAHbIE  3MEMEHTAPHbIX  (PYHKUMIA.  DPOpMYy/bl  HaXOXXAEHWS
MPOM3BOAHON CYyMMbI, MPOU3BEAEHUNS 1 YACTHOIO (DYHKLINIA.

[MprMeHeHWe NPOM3BOAHON K UCCNefoBaHNIO YHKLUMIA HA MOHOTOHHOCTb U
3KCTpeMyMbl. HaxoxkaeHve HanbosbLLero 1 HaMMeHbLUEro 3HaYeHUs YHKUMM Ha
OTpeske.

[MprMeHeHNe NPOUM3BOAHOW [ANS HaXOXAEHMS Hau/yyllero pelleHust B
NPUKNagHbIX 3agadax, And OorpefeneHns CKOPOCTU rpouecca, 3afaHHoro
thopmMynoin nnm rpauKom.

[MepBoo6pa3Hasn. Tabnmua nepBoobpasHbIX.

NHTerpan, ero reomMeTpuvyeckuin M QU3NMYECKMii CMbICN. BbluncneHmne
nHTErpana no gopmyne HotoToHa—JlebHULA.



MAAHNPYEMBbDIE PE3YJIbTATDI
OcBoeHve Yy4yebHOro npegmeta «MaTemaTvKa» [O/MKHO 06ecneymBaTb
[OCTUXKEHWNE Ha YPOBHE cpefHero obuiero o6pasoBaHns cneiyrowmnx MMYHOCTHBIX,
MeTanpeaMeTHbIX U NPeAMeTHbIX 06pa3oBaTeNbHbIX Pe3YybTaToB:

NMMYHOCTHDbIE PE3YJIbTATbI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMSI MNporpaMMmbl y4ebHOro npeamMeTa
«MaTtemaTrKa» XapaKTepun3syHTcs:

["paxaaHCKoe BOCMNTaHME:

ChOPMMPOBAHHOCTLIO IPaXKAaHCKOM No3numumn 06y4aroLerocst Kak akTMBHOIO
M  OTBETCTBEHHOrO uY/leHa POCCUMICKOro 0O6LLUecTBa, MNpPeAcTaBleHUEM O
MaTemMaTUUYeCKMX OCHOBax (MYHKLMOHUPOBAHWUA Pa3/IYHbIX CTPYKTYP, SBNEHUMN,
npouedyp rpaxpgaHckoro ob6ulectsa (BblOOpbl, ONPOCbI WM Mp.), YMEHWeMm
B3aMMOAENCTBOBaTb C COLMA/IbHbIMA  MHCTUTYTaMW B COOTBETCTBMM C  UX
(hYHKUMAMM N Ha3HAYEHWEM.

[aTproTnyecKoe BOCMUTaHNE:

ChopMMPOBAHHOCTbLIO POCCUNCKOM MPaXKaaHCKON NAEHTUYHOCTU, YBaXKEHUS K
MPOLUIOMY W HACTOSILLLEMY POCCUMIACKOW MaTeMaTUKK, LEHHOCTHbIM OTHOLLEHEM K
[NOCTUXKEHNAM POCCUNCKMX MAaTEMATUKOB 1 POCCUINCKON MaTeMaTUUECKOW LLKO/bI,
K WCMO/Ib30BaHNIO 3TUX [LOCTUMXKEHWUWA B [PYruMX Haykax, TEXHOMOrusXx, cgepax
3KOHOMMWKM,

[lyXOBHO-HPaBCTBEHHOIO BOCMUTAHUS:

0CO3HaHWEM AYXOBHbIX LIEHHOCTENR POCCUIACKOrO Hapoaa;
ChOPpMMPOBAHHOCTbID ~ HPABCTBEHHOrO  CO3HaHWA, 3TWYECKOro  MOBEAEHWS,
CBSI3aHHOI0 C NPaKTUYECKUM MPUMEHEHUEM LOCTMXXEHUI HAYKU U AeATeNbHOCTHHO
YYEHOr0; 0CO3HaHNEM JINYHOIO BK/ada B NOCTPOEHME YCTOMUMBOIO Oy AYLLErO.

JCTeTNYeCcKoe BOCNUTaHMe:

3CTETMYECKMM OTHOLUEHVMEM K MMPY, BK/IKOYas 3CTETUKY MaTeMaTUYeCKMX
3aKOHOMEPHOCTEMN, 006bEKTOB, 3ajad, peLLeHunia, paccyXAeHuia;
BOCNPUMMYMBOCTBIO K MaTeMaTUUYeCKUM acrnekTam pas/iMyHbIX BUAOB UCKYCCTBA.

dun3nyeckoe BOCNUTaHNE:

ChOPMUPOBAHHOCTLIO  YMEHUA TMPUMEHSATb MaTeMaTUYeckue 3HaHWA B
MHTEepecax 340p0OBOro 1 6e3onacHoOro obpasa >XM3Hu, OTBETCTBEHHOIO OTHOLLIEHNA
K CBOEMY 3[10pOBbI0 (340pOBOE MUTaHWE, CbanaHCUPOBaHHBIN PEXUM 3aHATUIA Y

oTAbIXa, perynspHas (hm3nyeckas aKTMBHOCTb); (hm3nyeckoro
COBEPLUEHCTBOBaHNA, npu 3aHATUAX CMOPTUBHO-034,0POBUTENbHOIA
[eATeNIbHOCTbHO.

TpynoBoe BOCNUTaHME:
FOTOBHOCTbIO K TPyAY, OCO3HAHMEM LEHHOCTM TPYAONHOOUS; MHTEPECOM K
pasMYHbIM  chepam  NPOQeCcCMOHaNbHON  AeATEeNbHOCTW,  CBA3aHHbIM  C



MaTeMaTUKOMN N e€ MPUMOXKEHUAMKN, YMEHWEM COBepLUaTb OCO3HAHHbIN BbIGOP
Oyaywiein npodgeccun U peasiv3oBbiBaTb COOCTBEHHbIE >KM3HEHHbIE MNaHbl;
FOTOBHOCTbIO M CMOCOOHOCTbKDO K MaTemMaTM4yeCcKoMy 00pa3oBaHuO U
CaMo006pa30BaHNI0 Ha MPOTSHXKEHUM BCEW >KM3HW; TOTOBHOCTbHO K aKTMBHOMY
YUacTUIO B PeLLEHNM NPaKTUYECKNX 3afa4y MaTeMaTUYecKol HarnpaB/ieHHOCTH.

JKO/IOrMYecKoe BOCNUTaHUE:

ChOpMMPOBAHHOCTLIO  3KO/IOMMYECKOW  KY/NbTYpbl, MOHWMAHWEM B/IMSHUA
COLMaNbHO-3KOHOMUYECKMX MPOLLECCOB Ha COCTOSHWE MPUPOLHON U COLMaIbHOWA
cpefbl, 0CO3HaHMEM [/100a/IbHOr0  XapakTepa 3KONOrMYecKux  npobnem;
OpuveHTaUmMein Ha NPUMEHEeHWe MaTemaTUYecKUX 3HaHWI AN pelleHns 3ajady B
0bnacTM OKpyXarollend cpedbl, MNAHUPOBAHUS MOCTYMKOB W OUEHKM UX
BO3MOXHbIX MOCNEACTBUN A1 OKPY>KaKOLLEeW cpefpl.

LIeHHOCTM Hay4HOro NO3HaHWS:

CPOPMMPOBAHHOCTLIO MUPOBO33PEHMNS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO  pasBUTUA  HaykKM U OOWECTBEHHOW  MPaKTUKW,  MOHWMaHUEM
MaTteMaTMyecKoM HaykM Kak cepbl YesioBeYeCKOW [eATeNbHOCTW, 3TanoB eé
pasBUTMA M 3HAYUMOCTWU AN PasBUTMSA UMBUAN3AUMN; OBMAAEHVEM A3bIKOM
MaTemMaTUKN M MaTemMaTUyeCcKoW KynbTypOil KakK CPeAcTBOM MO3HAHUA MUpPa;
FOTOBHOCTbHO OCYLLECTBNATL MPOEKTHYK U WCCNeA0BATENbCKYHO AeATe/IbHOCTb
VHAMBMAYASTbHO U B Fpynne.

METAMPEOMETHbBIE PE3Y/IbTATDI

MeTanpeameTHble pe3ynibTaTbl OCBOEHMSI MpOrpaMmMbl y4ebHOro npegmeta
«MaTemartmka» XapaKTepu3yroTcs OB/lafIEHNEM YHVBepPCa/TbHbIMU
No3HaBaTeNlbHbIMA  AEACTBUSAMKU,  YHUBEPCANIbHbIMA  KOMMYHUKATUBHbIMM
[eNCTBUAMM, YHUBEPCA/IbHBIMU PETYNATUBHBIMU AENCTBUAMM.

1)  YHuBepcaibHble  MO3HaBaTe/lbHble  AeACTBMA,  0becneumBaloT
(hopmupoBaH/e 6a30BbIX KOTHWTWBHbLIX MPOLECCOB 0byyarowmxca (0CBOeHMe
MEeTOLOB  MO3HAHMA  OKpPY>KatoWlero  Mupa;  NPUMEHEHWE  NOTUYECKMUX,
nccnefoBaTeNbCKUX onepauyunii, yMeHuin paboTaTb C MHopmaLmeit).

Ba30Bble florMyeckue AencTBns:

BbISIB/IATL M XapaKTepu3oBaTh CYLLECTBEHHbIE NMPU3HAKN MaTeMATUYECKMX
O0ObEKTOB, MOHATWUIA, OTHOLUEHUA MeXay MOHATUAMK; (POPMY/IMPOBATb
ornpefeneHnss  MOHATWIA;  yCTaHaBIMBATb  CYLECTBEHHbIA  MPU3HaK
KnaccuuKkaumm, OCHOBaHUS Ansa 0600LWEHNS U CPaBHEHWA, KpUTepun
MPOBOAMMOr0 aHaIn3a,;

BOCMPUHMMATb,  (POPMyNMpoBaTb W MpPeobpas3oBbiBaTb  CYXAEHUS:
yTBEpAUTENbHbIE N OTpULATENIbHbIE, eAMHUYHbIE, YacTHble N 06LUKeE;
YC/OBHbIE;



BbIABNATb ~ MaTeMaTU4yeckme  3aKOHOMEPHOCTW,  B3aUMOCBA3N W
NpoTMBOpeUMs B (hakTaX, AaHHbIX, HAGMOAEHUAX W YTBEPXKAEHWSX;
npegnaratb  KpUTepUM 419 BbISB/IEHUS  3aKOHOMEPHOCTE U
MPOTMBOPEYNIA;
fenatb BblBOAbl C WCMO/b30BAHUEM 3aKOHOB JIOTMKW, AEAYKTUBHBLIX U
NHAYKTVBHbIX YMO3aK/FOYEHWNIA, YMO3aK/IHUEHWIA N0 aHa10rnu;
MPOBOAUTL CaMOCTOSITE/IbHO  [10Ka3aTe/lbCTBa MaTemaTUyecKmnx
YTBEPXXAEHUIA (NpsiMble U OT NPOTMBHOIO0), BbICTPaMBaTb apryMeHTauuio,
NPUBOAUTL MPUMEPbl M KOHTPNPUMEPBI; 0O60CHOBLIBATL COOCTBEHHbIE
CYXJEHWS 1 BbIBOAbI;

BblGMpaTb CNocob pelleHWs y4yeOHON 3afauv (CpaBHMBATbL HECKO/bKO
BapuvaHTOB peLUeHnsi, BblOMpaTb Hambonee nOAXOAAWMA C  YYETOM
CaMOCTOATE/IbHO BblJeNIeHHbIX KpUTepues).

Ba3oBble uccnefoBaTenibCKue AeCTBUS:
MCMO/Ib30BaTb BOMPOCHI KakK MCCeA0BaTe/IbCKMUIA MHCTPYMEHT MO3HaHUS;
(hopMynMpoBaTb BOMPOCHI, (hMKCUPYOLLME NPOTUBOPeYUne, Mpobremy,
yCTaHaB/MBaTb  MCKOMOe W  AaHHOe,  (popmypoBaTb  TUMOTE3Y,
aprymMeHTUpOBaThb CBOH MO3ULMIO, MHEHUE;
MPOBOAUTH CaMOCTOATE/IbHO CMNaHVPOBaHHbIN 9KCMEPUMEHT,
nccnefoBaHWe MO YCTAHOB/IEHWMKO OCOOEHHOCTEN  MaTeMaTU4YecKoro
00beKTa, ABMEHMS, TMPOLECca, BbISBEHUIO  3aBUCMMOCTEN  MeXay
06beKTamu, ABNIEHNAMM, MPOLEeCcCamu;
CaMOCTOATe/IbHO (POPMYNNPOBaTL 0606LLEHNSA 1 BbIBOAbI MO pe3y/bTaTam
NPOBeAEHHOr0 Hab/IOAeHUs, UCCefoBaHUs, OLUeHUBaTb [OCTOBEPHOCTb
MOMYyYeHHbIX Pe3ybTaToB, BbIBOAOB M 0000LLEHNIA;
MPOrHO3MpPOBaTb BO3MOXHOE pas3BWUTME MpPOLecca, a Takke BblABUraTb
MPeLnoN0OXEHNA 0 ero Pa3BUTUM B HOBbLIX YCNOBUSX.

PaboTa ¢ nHhopMaLuei:
BbISBNATL AepUUNTLI MHOPMALUK, LAHHBIX, HEOOXOAMMbIX 4NA OTBeTa
Ha BOMPOC W ANA peLLeHns 3atauu;
BblOMpaTb  MHMOPMAUMIO M3 UCTOYHMKOB  Pas3IMYHbIX  TWMOB,
aHaM31poBaTh, CUCTEMATU3NPOBATL Y UHTEPMPETUPOBATL MH(OPMaL IO
pasINYHbIX BULOB M POPM NpeACTaB/EHNS;
CTPYKTYpMpOBaTb MH(OPMaLMIO, MPeACTaBNATL €€ B pas/IMyHbIX (hopmax,
NNNKOCTPUPOBATh rpadnyecku;
OLeHMBaTb HaAEXHOCTb MH(opmaLmm Mo CaMOCTOATE/IbHO
ChOpMYNIMPOBaHHLIM KPUTEPUAM.

2)  YHuBepCa/bHble  KOMMYHWKaTWBHble  [eiCTBMA, obecneunsarT

CDOPMMPOBAHHOCTb COLMa/IbHBIX HABbIKOB 06yYatoLLMXCA.



O6LeHume:

BOCNPVMHUMATL W (OPMYNNPOBATb CYXAEHUS B  COOTBETCTBUM C
YCNOBUAMU N LEeNAMU 00LLEHUS; AICHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK)
TOYKY 3PEHUA B YCTHbIX MU MUCbMEHHbIX TEKCTax, AasaTb MOSCHEHWUs Mo
X0[y peLleHns 3aiayum, KOMMEHTMPOBATb NOYyYeHHbI Pe3y/ibTar;

B X0fe 06Cy)X/AeHns 3aaaBaTb BONPOCHI MO CYLLECTBY 006CYX/4aeMON TeEMbI,
Npo6/ieMbl, peLaemMoi 3agayum, BbICKasblBaTb NAeKN, HaleNeHHbIe Ha MOUCK
PEeLUeHns; COMOCTaBMATbL CBOM CYXXAEHWUA C  CYXAEHUAMU  [pYyrux
YYaCTHUKOB Amanora, 06Hapy>XmBaTb pas/iMume U CXOACTBO MO3WLUUIA; B
KOPPeKTHO thopMe (hopMy/IMpoBaTh PasHOriacus, CBOU BO3PAXKEHNS;
NPeACTaBNATb  pe3ynbTaTbl  PelleHnMst  3adayn,  3KCMepUMEHTa,
nccnefoBaHWs,  MPOEKTa;  CamMOCTOATE/IbHO  BblovpaTtb  hopmat
BbICTYM/IeHMSA C YY4ETOM 3afa4 Npe3eHTaunm 1 0CO6eHHOCTeN ayaUTOPUN.

CoTpyAHNYeCTBO:

MOHMMaTb W UCMOMb30BaTb  MpeuMyLlecTBa  KOMaHAHOW U
VNHANBUAYaNTbHOW paboThl MPY peLLeHnn y4ebHbIX 3aga4; NpUHUMaTh Lenb
COBMECTHON [eATeNIbHOCTW, MIaHMPOBaTb OPraHn3aumio COBMECTHOM
paboThbl, pacnpenenatb BUAbl paboT, A0roBapnBaThbCs, 006CYyXAaTb NPoLEecc
1 pe3ynbTat paboTbl; 06006LaTh MHEHWUS HECKONbKMX NIOLEN;

y4acTBOBaTb B rPynnoBbIX popmax paboTbl (06CYXKAEHNS, 0OMEH MHEHWNA,
«MO3rOBble LUTYPMbI» U WHbIE); BbINOMHATL CBOK 4acTb paboTbl U
KOOpPAMHMPOBaTb CBOWM  [JEACTBUA C  APYTMMU  YfieHaMy  KOMaH[bl;
OLeHMBaTb Ka4yeCTBO CBOEro BKMafa B OOLMIA MPOAYKT MO KpUTepUsM,
ChopMyIMPOBaHHLIM YYaCTHUKaMU B3aMOLENCTBUS,

3)  YHuBepca/bHble  PerynsTuBHble  AeUCTBMA,  0becrneuvsBalwT
(DOPMMPOBaHME CMbICNOBbLIX YCTAaHOBOK U XKU3HEHHbIX HABbIKOB IMYHOCTW.

CamoopraHusauus:

COCTaB/ATb M/1aH, a/ITOPUTM PeLLeHns 3afa4u, BblIbmpaTtb CNocob peLleHuns ¢
YYETOM MMEIOLLMXCSA PECYPCOB N COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaThb
M KOPPEKTUPOBATb BapMaHTbl PeLLeHniA ¢ yYETOM HOBOW MH(opMaLmK,

CaMOKOHTPO/Ib:

BMafleTb HaBblKaMu  MO3HaBaTe/lbHON  pediekcu  Kak  OCO3HaHUA
COBepLUaeMbIX AeWACTBUA U MbICIMTENbHBIX MPOLECCOB, NUX Pe3y/bTaTos;
BflafeTb  Crocobamy  CamOMpOBEPKW, CaMOKOHTPOMA npouecca W
pe3ynibTaTa peLleHns MaTemMaTnyecKoin 3atauu;

npeaBUAeTb TPYAHOCTW, KOTOPblE MOTYT BO3HUKHYTb MPW  PELLUEHUN
3a[jaun, BHOCWUTb KOPPEKTMBbI B [eATeNbHOCTb Ha OCHOBE HOBbIX
06CTOATENBCTB, AaHHbIX, Ha4EHHbIX OLIMGOOK, BbISB/IEHHbLIX TPYAHOCTENR;



OLeHMBaTb COOTBETCTBME pe3y/bTaTa LEeM W YCNoBUAM, OOBSCHATb
MPVUYMHBI JOCTVMXKEHWUS UM HEJOCTVXXEHWUSI Pe3yNbTaToB [eAaTeNbHOCTH,
HaXoAWTb OLIMOKY, faBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

NMPEOMETHbIE PE3Y/IbTATDI
OcBoeHMe Yy4ebHOro Kypca «Anrebpa 1 Hayana MaTemMaTM4ecKoro aHaamsa»
Ha ypOBHe cpefdHero 06Lero obpasoBaHMsA LO/MHKHO 06ecrneymBaTb AOCTMXKEHWe
criefytowmnx npeaMeTHbIX 06pa3oBaTe/ibHbIX Pe3y/bTaToB:

10 KTACC

Uucna v BblYMUCNeHNS

OneprpoBaTb MOHATUAMU: pauMOHa/IbHOE W [elCTBUTE/IbHOE  YMCIIO,
00bIKHOBEHHasA 1 [eCATUYHAsA 4P06b, NPOLEHTDI.

BbiNONHATL  apuMeTUyeckme  onepauum € payMoHaIbHbIMA U
[EeNCTBUTENIbHLIMU YMCNaMU.

BbINONHATL NPUBAVKEHHbIE BbIYUCIEHWSA, UCNONL3YA MpaBuia OKPYrieHus,
Aenatb NPUKNAKY Y OLEHKY pe3y/ibTaTa BblYUCIEHWIA.

OnepupoBaTb MOHATUAMW: CTeMeHb C LeNbIM MoKasaTesieM; CTaHAapTHas
(hopma 3anmMcu  AEeMCTBUTE/IbHOTO 4MUCMA, KOPeHb HaTypasibHOW  CTEneHwu;
MCNONb30BaTb MOAXOAALLYHO (DOPMY 3aruncK LeNCTBUTENbHBIX YACeN A5 PeLleHus
MPaKTUYECKMX 3afa4y 1 NpeACTaB/eHNs JaHHbIX.

OnepupoBatb NOHATUAMWN: CUHYC, KOCUHYC W TaHIeHC NPOU3BOJILHOIO YIa;
1CMO/Ib30BaTh 3aMnncb NPOU3BOJILHONO Yria Yepe3 obpaTHble TPUTOHOMETPUYECKME
hyHKUMN.

YpaBHEHUA 1 HepaBEHCTBA

OnepupoBaTb MOHATUAMUW: TOXAECTBO, YpaBHeHWE, HEepaBeHCTBO; LIeNoe,
paunoHanibHOe, UppauMoHa/ibHOE YpaBHEHWE, HEPABEHCTBO; TPUrOHOMETPUYECKOE
YPaBHEHWE;

BbINONHATL Npeobpa3oBaHUs TPUFOHOMETPUYECKUX BbIPXKEHUA W peLlaTtb
TPUIOHOMETPUYECKUNE YPABHEHNUS.

BbinonHATL npeobpasoBaHns LefblX, PaunoHabHbIX UM MppaLMOHaIbHbIX
BbIp@KEHWA WM pewatb  OCHOBHble  TUMbl  LEMblX, pPauMOHa/IbHbIX U
MppaLoHabHbIX YpaBHEHWI N HEPaBEHCTB.

[MpUMeHATL YpaBHEHNSA 1 HepaBeHCTBA [/19 PeLLUeHNs MaTeMaTUYecKmx 3agad
M 3a[a4 U3 pa3/IMYHbIX 061aCTel HaYKN U peasibHOM XXU3HM.

Mogenvposatb peasibHble CUTyauun Ha A3blKe anrebpbl, COCTaBNATb
BbIp@XKEHWSA, YpaBHEHWS, HepaBeHCTBA MO YC/MOBMIO 3afayu, WUCC/efoBaTh
MOCTPOEHHbIE MOAENN C UCNO/b30BaHEM annaparta asirebpsbi.

DYHKUMN N rpadmKm



OnepupoBaTb MOHATMAMU: PYHKLMSA, CMOCOObI 3afaHNsA PYHKLMK, 06/1acTb
ornpefeneHnss U MHOXECTBO 3HAYEHU (YHKUMKW, TpadvK (YHKUUW, B3aMMHO
obpatHble yHKLUMW.

OnepupoBatb MOHATUAMMW: YETHOCTb W  HEYETHOCTb  (OYHKUWUWU, HYIN
(PYHKLMM, MPOMEXYTKM 3HAKOMOCTOAHCTBA.

icnonb3oBaTb rpagiuky yHKUMIA NS PELLUEHUS YPaBHEHWA.

CTponTb N YynTaTb rpainKkn NMMHENHOW PYHKLMKN, KBaAPaTUYHOWN (YHKLNN,
CTENEHHOW (DYHKLMN C LieNbIM MoKa3aTesieM.

Mcnonb3oBaTb  rpaikv - oyHKUMA NS UCCnefoBaHMs  MPOLECCOB U
3aBMCUMOCTEN NPU peLleHnn 3a4a4 U3 Apyrmx y4yebHbIX NpeamMeToB U peasibHOW
XXU3HW; BblpaXXaTb JopMynamun 3aBUCUMOCTU MEXAY BeIMYMHAMU,

Hauana matemaTnyeckoro aHanusa

OnepupoBaTb  MOHATUAMW:  MOC/EA0BATE/IbHOCTL,  apudmeTmyeckas W
reoMeTpuryeckas nporpeccum.

OnepupoBaTb MOHATUAMWU: OGECKOHEYHO YOblBaloWas reoMeTpuyeckas
nporpeccus, Cymma 6eCKOHeYHO YObIBatoLLEen reOMeTPMUUECKO NPOrpeccuu.

3agasatb NocnefoBaTe/lbHOCTA Pa3IMyHLIMU CMOCO6aMU.

cnonb3oBaTb CBOWCTBA NOC/eA0BATENIbHOCTEN N MPOrpeccuii Ans peLleHns
peasibHbIX 334a4 NPUKIagHOro XapakTepa.

MHo)ecTBa 1 1ornka

OnepnpoBaTtb MNOHATUAMW: MHOXECTBO, Orepawunn Hag MHOXeCcTBamu.

cnonb3oBaTb  TEOPETUKO-MHOXECTBEHHbIM — annapar  A1d  OnucaHus
peasibHbIX MPOLLECCOB W SABMIEHWIA, MPU pelleHnn 3af4ady U3 pyrux Yy4ebHbIX
NpesMeTOB.

OnepupoBaTtb  MNOHATUAMW:  OMpeAeneHne,  Teopema,  CNefcTBue,
[0Ka3aTeNnbCTBO.

11 KNACC

Uucna v Bbl4nUcneHns

OnepunpoBatb MOHATUAMU: HaTypasibHOe, Lenoe YMCno; WCMNoAb30BaTb
NPU3HAKK JENNMOCTU LieNIbIX YMCEN, pasnoXeHne ymncna Ha NpocTble MHOXUTENN
[Na peLeHna 3atay.

OnepupoBaTtb MOHATUEM: CTEMNEHL C PaLMOHA/IbHBLIM NOKa3aTeneMm.

OnepupoBatb MOHATUAMMU: NIOrapueM 4ucna, LeCcATUYHbIE N HaTypasibHble
norapummb!.

YpaBHEHUA 1 HepaBEHCTBA

MpYMeHATb  CBOWCTBA  CTeneHW A/19  Npeobpa3oBaHus  BbIPaXKEHUM;
onepupoBaTb MOHATUAMW: MNOKa3aTe/lbHOe YpaBHEHME W HepaBeHCTBO; peLlaTb
OCHOBHbIE TUMbl NOKa3aTe/lbHbIX YPaBHEHWIA N HEPABEHCTB.



BbINONHATL  Npeobpa3oBaHUs  BblpaXXeHWUW, COAepXKalimx norapugmel;
OrMepupoBaTb NMOHATUAMMW: IOrapUPMMUUYECKOe YpaBHEHVE M HEPaBEHCTBO; peLuaTb
OCHOBHbIE TUMbl I0rapUPMUYECKNX YpaBHEHWIA N HEPABEHCTB.

HaxoamnTb peLleHms MPoCTenLMX TPUTrOHOMETPUYECKUX HEPaBEHCTB.

OneprpoBaTb MOHATUAMU: CUCTEMA JIMHEMHbIX YPaBHEHWUA W €€ peLueHueE;
MCMO/Ib30BaTb CUCTEMY JIMHENHBIX YPaBHEHWUI A5 PELLUEHNS NMPaKTUYeCKMX 3aau.

HaxoanTb pelleHns npocTenmx CUCTEM M COBOKYMHOCTEN paLMOHaIbHbIX
YPaBHEHWIA 1 HEPABEHCTB.

Mogenvposatb peasibHble CUTyauum Ha A3blke anrebpbl, COCTaBAATb
BbIp@XKEHWS, YpaBHEHWS,, HepaBeHCTBa W CUCTEMbI MO YC/NOBUKO 334aul,
“ccnefoBaTb NOCTPOEHHbIE MOLENN C UCMOJIb30BaHMEM annapara anreépsbi.

DYHKUUN N rpadmKm

OnepupoBaTb  MOHATUAMWU:  MepUOUYEcKas  (PYHKLMSA,  NMPOMEXYTKU
MOHOTOHHOCTM  (OYHKUMW, TOYKM IKCTpeMyma (PYHKUMKW, Hanbonbluee W
HavMeHbLLee 3HayeHUs (MYHKLUMM Ha MNPOMEXYTKe; WCMoMb30BaTb WX AnA
nccnefoBaHns (yHKUMM, 3aaHHOW rpadnKom.

OnepupoBaTb MOHATMAMW: TPaPUKN MoKasaTe/lbHOW, IOrapuMmUyeckoin u
TPUrOHOMETPUYECKUX (DYHKLMIA; 1306paXKaTb MX HA KOOPAWUHATHOW MIOCKOCTU U
MCNONb30BaTH AJ19 PELLUEHNS YPaBHEHWI 1 HepaBeHCTB.

306paxkaTb Ha KOOPAMHATHOM NIOCKOCTU rpanKn NIMHENHbIX YpPaBHEHW
M MCNONb30BaTb UX A/1 PELUEHUS CUCTEMbI JIMHENHbBIX YPaBHEHWIA.

Mcnonb3oBaTb  rpaikv - OyHKUMA NS MCCnefoBaHMs  MPOLECCOB U
3aBMCUMOCTEN M3 APYrnX YyYeOHbIX AUCLUMNIIVH.

Hauana matematnyeckoro aHaimsa

OnepupoBaTb MOHATUAMM: HeMNpepbiBHAsA PYHKLUMSA; NPOM3BOAHAA PYHKLUNK;
MCMO/Ib30BaTb NTEOMETPUYECKUNIA U (PU3NYECKUNIA CMbIC/T NPON3BOLHON 418 PeLLeHUs
3ajau.

HaxoamTb NPOn3BOAHbIE 3/1eMeHTapHbIX (DYHKLMIA, BbIYNCIAT MPON3BOLHbIE
CYMMblI, NMPOV3BEAEHUS, YHACTHOIO (DYHKLMWIA.

icnonb3oBaTb MPOM3BOAHYIO A4/ UCCMIEA0BaHNA PYHKLMN HA MOHOTOHHOCTb
N AKCTPEMYMbI, NPUMEHATL Pe3ynbTaTbl UCCNEeA0BaHNSA K MOCTPOEHUIO FPaginKoB.

cnonb3oBaTb MPOM3BOAHYIO [N HAXOXAEHUS HaWNyudLLero pelleHus B
NPUKNaAHbLIX, B TOM YMC/E COLMAIbHO-3KOHOMUYECKMX, 3afa4ax.

OnepupoBaTb  MOHATMAMW: MepBOOOpa3Hast W WHTerpas; MNoHMMaTb
reoOMeTPUYeCKNiA N PU3NYECKNIA CMbICTT UHTErpana.

HaxoamTb nepBoo6pasHble 3/1eMeHTapHbIX (DYHKUMIA; BbIYUCNATb UHTErpa
no dopmyne HotoTOHa—S1einbHMLa.

Pewwate npuknagHble 3agayn, B TOM 4YWC/e COLNa/IbHO-3KOHOMUYECKOTO Y
(hn3nueckoro xapakrepa, CpeAcTBaMy MaTEMATUYECKOr0 aHaIn3a.



TEMATWNYECKOE NMNJ1IAHNPOBAHUE
10 KNTACC

Ne n/n

HanmeHoBaHWe pa3fenoB N Tem
nporpamMmb|

KonnyectBo yacoB

Bcero

ONeKTPOHHbIe (UMPPOBLIE)
obpasoBaTe/ibHble PecypChbl

MHO>KeCTBa paLOHa/IbHbIX U

Bubnmnoteka LLOK

1 [eNCTBUTENbHBIX Yncen. PaunoHa/bHble 14 https://m.edsoo.ru/1568aba3
ypaBHeHUA 1 HepaBeHCTBa
) PyHKUMN 1 rpadukn. CteneHb C LeNbIM 6 Bubnmoteka LLOK
nokasaTesieM https://m.edsoo.ru/1568aba3
ApNGHMETNYECKNIA KOPEHb N—OW CTEMEHN.
3 I/Ip :) WOHa/TbHbIE SBHeHMﬂ n 18 Bubnnoteka LIOK
pPa yp https://m.edsoo.ru/1568aba3
HepaBeHCTBa
dopmynbl
4 TPUTOHOMETPUN. T PUTrOHOMETPUYECKME 22 Bubnnoteka LIOK
P pvn-1p P https://m.edso00.ru/1568aba3
ypaBHeHUA
5 IMocnenoBaTeNbHOCTY W NPOrpeccumn 5 Bubnnoteka LIOK
A porp https://m.edsoo.ru/1568aba3
6 lMoBTOpPEHVE, 0600LLEHNE, CUCTEMATM3ALMA 3 Bubnmoteka LLOK
3HaHWN https://m.edsoo.ru/1568aba3
OBLUEE KO/TMYECTBO YACOB N0 NPOrrAMME 68




11 KJTACC

HanmeHoBaHVe pa3fenoB N TeM

KonnyectBo YyacoB

ONeKTPOHHbIe (UMPPOBLIE)

Ne n/n
nporpamMmsbl Bcero obpasoBaTe/ibHble PecypCbl
CTeneHb C paunoHaibHbIM NoKasaTenem.
1 MokasatesnbHas pyHKLmMS. MNMokaszaTe/bHble 12 Bubnnoteka LLOK https://m.edsoo.ru/f11c4afd
YPaBHEHNA 1 HepaBeHCTBa
Norapugpmmnyeckas QyHKLMS.
2 Jlorapugmmnyeckne ypaBHeHUA 1 12 Bubnunoteka LIOK https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
TpuUroHoMeTpuyeckme PyHKLMUN N UX
3 rpadmku. TpMroHoMeTpryecKue 9 Bubnunoteka LIOK https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
4 MpounssogHas. MpumeHeHKe NPON3BOAHON 24 Bubnmoteka LLOK https://m.edsoo.ru/f11c4afd
5 WHTerpan n ero npuMeHeHns 9 Bubnunoteka LIOK https://m.edsoo.ru/f11c4afd
6 CucTembl ypaBHEHW 12 Bubnmoteka LLOK https://m.edsoo.ru/f11c4afd
7 HaTypanbHble 1 uenble yncna 6 Bubnunoteka LIOK https://m.edsoo.ru/f11c4afd
8 osropetme, 0606m'eHlfl,e’ 18 Bubnuoteka LLOK https://m.edsoo.ru/f11c4afd
cucTemaTtm3aumna sHaHUn
OBLWEE KOJTIMYECTBO YACOB IO NMPOIrPAMME 102




NMPOBEPAEMbIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOW OBPA3OBATE/1IbHOW MPOIrPAMMBbI

10 KJTACC
Koz .
POBEDSIEMOTO MNpoBepsieMble I'Iupe,U,METHbIe pe3ynbTaTbl 0CBOEHUSA OCHOBHOW
DesynbTaTA obpasoBaTte/ibHOM NporpamMmmMbl CpeaHero o6Lero obpasoBaHus
1 Yucna 1 BbluMCNEHUA
OneprpoBaTb MOHATUAMMW: pauMOHalbHOE W AENCTBMTENbHOE YMCHO,
L 06bIKHOBEHHasA U fecATUYHAsA Apo6b, NPOLEHTbI
) BbINOMHATL — apuMeTMYecKme  onepaumMm € pauuMoHa/IbHbIMKU - 1
L AEACTBUTENbHBIMU YCIaMU
BbINONHATL  NPUGAMXKEHHbIE  BbIMUCNEHWUSA,  UCMOMb3YS  MNpasBuia
L3 OKpYINieHWs, fenatb NPUKUAKY U OLEeHKY pesy/ibTaTa BblYUCIEHNIA
OnepupoBaTb NOHATUAMMW: CTeMeHb C Lie/bIM MoKasaTenem, CTaH4apTHas
(hopma 3anucy OenNCTBUTENILHOIO YMCa, KOPEHb HaTypanbHON CTEMNEeHM,;
L4 MCNONb30BaThb NOAXOAALLYHO OPMY 3anncu AenCcTBUTENbHbIX Yncen Ans
peLLeHns NpakTUYeCcKnX 3agay U NpeacTaBneHmns JaHHbIX
OneprpoBaTb MOHATUAMMW: CUHYC, KOCUHYC W TaHreHC NPOW3BO/IbHOMO
1.5 yrna; Wcrnosib3oBaTb 3anucb MPOW3BOMBHOIO Yyria 4epe3 ob6paTHble
TPUrOHOMETPUYECKME (DYHKLMK
2 YpaBHEHUA U HEPABEHCTBA
OneprpoBaTb NOHATUAMU: TOXAECTBO, YpaBHEHWE, HEPABEHCTBO, Lie/oe,
2.1 paunoHabHOe, nppaunoHabHoe ypaBHeHNe, HepaBeHCTBO,
TPUrOHOMETPUYECKOE YpPaBHEHWE
29 BbINoMHATL  Npeo6pa3oBaHNS  TPUTOHOMETPUYECKUX  BbIPKEHUA 1
' peLlaTb TPUroHOMETPUYECKME YPaBHEHNSA
BbINoMHATL Npeobpa3oBaHus LenblX, PaunoHaIbHbIX U MppaLoHaIbHbIX
2.3 BbIP@XKEHWU/ W pellaTb OCHOBHblE TWMbl LEMbIX, PaUMOHa/IbHbIX W
MppaLoHa/IbHbIX YPaBHEHWUIA N HEPaBEHCTB
MpUMeHATL YpaBHEHWUA W HepaBeHCTBa A/ PELUeHUs MaTeMaTUyecKmx
24 3aay 1 3afa4y U3 pasNnMyHbIX 061acTeli HayKu 1 peasibHON XXN3HW
MogenvMpoBaTb peasibHble CUTyaUuW Ha $A3blke anrebpbl, COCTaBNATb
2.5 BbIPaXXEHWSA, YpaBHEHUS, HEPaBEHCTBA MO YC/I0BUIO 3afla4u, UCCNeaoBaThb

MOCTPOEHHbIE MOAE/TN C NCNOJSIb30BAaHMEM arlfnapata anre6pb|




3 @YHKUUN 1 TpaduKn
OnepvpoBaTb MOHATUAMMW: (PYHKLUMSA, CNOCOObl 3afaHus  (YHKLUN,
3.1 06/1acTb OnpeAeneHns U MHOXECTBO 3HAYeHUI (YHKLMK, rpaduk
(hYHKUMM, B3aUMHO 06paTHble (DYHKLN
OnepupoBaTb MOHATUAMMW: YETHOCTb W HEYETHOCTb (DYHKLMW, HY/N
32 (DYHKLMM, MPOMEXYTKMN 3HAKOMOCTOAHCTBA
3.3 cnonb3oBaTb rpaukn PyHKUWIA NS peLleHnst ypaBHeHWI
CTpouTb W uuTaTb Tpaiuknm fIMHEMHOW (DYHKUMK, KBaApaTUYHOM
34 (DYHKLMK, CTENEHHOW (DYHKLMK C LieNIbIM NOoKasaTesiem
Mcnonb3oBaTb rpagmkn (YHKUMIA 0N MCCNeaoBaHMst MPOLIECCOB U
3aBMCUMMOCTEN NPU peLleHnn 3afady U3 Apyrux y4yebHbIX NpesmeToB U
3 peafibHOM  >XM3HKW, BblpaXaTb (OpPMynamMuM  3aBUCUMOCTM  MEXAY
BeIMYNHAMMA
4 Havyana maTemaTnyeckoro aHain3a
i1 OnepupoBaTb MNOHATUAMWU: TOCNELOBATENIbHOCTb, apuMeTUYecKkas W
' reoMeTpuyeckas Nporpeccuy
OnepupoBaTb MOHATUAMMW: GECKOHEYHO YOblBalOLlad reoMeTpuyeckas
4.2 nporpeccusi, Ccymma 0GeCKOHEeYHO  YO6blBatOLLeld  reoMeTpUYEeCKoid
nporpeccumn
4.3 3agaBaTb NocnefoBaTeIbHOCTU Pa3INYHbIMK CrOco6amu
cnonb3oBaTb CBOICTBa MOCNef0BATE/IbHOCTEA W MPOrpeccuin - ons
44 peLleHmns peasibHbIX 3a4a4 NPUKIaLAHOro Xxapakrepa
5) MHoXecTBa 1 noruka
51 OnepunpoBaTtb NOHATUAMU: MHOXECTBO, Onepauumn Haf, MHOXeCTBamu
cnonb3oBaTb  TEOPETMKO-MHOXECTBEHHbIN annapar And  onucaHus
5.2 pea/lbHbIX MPOLLECCOB W ABMEHWIA, NPU peleHun 3a4avy M3 Jpyrux
y4eOHbIX NpeaMeToB
5 3 OnepupoBaTb  MOHATMAMW:  ONpefenieHne, Teopema,  C/eACTBUE,

[OKa3aTeNbCTBO

11 KJTACC




Kopg

MpoBepsieMble NpeAMeETHbIE Pe3y/IbTaTbl 0CBOEHUSI OCHOBHO

npoBepsemMoro <
pesynbTaTa obpasoBaTenibHOM NporpamMmmbl CPefHero o6LLero obpasoBaHms
1 Yuncna n BbluMCNeHNS
OnepupoBaTb MOHATUAMWU: HaTypasibHOE, LieN0e YWUCNO; WCNOMb30BaThb
11 NPU3HaKN AeNMMOCTU LeNbIX YUCEN, Pa3fioXeHue 4yucna Ha MnpocTbie
MHOXWTENN N5 PeLLeHuns 3aay
1.2 OnepupoBaTtb NOHATUEM: CTeMeHb C pauroHa/IbHbIM MOoKa3aTesiem
OnepupoBatb  NOHATUAMW:  norapudm  yucna,  AecATUYHble U
L3 HaTypa/ibHble Iorapudmbl
2 YpaBHEHMA N HEPaBEHCTBA
MpUMEHATbL CBOMCTBA CTEMeHW [18 Npeobpa3oBaHUA  BbIPKEHW,
2.1 onepupoBaThb MOHATUAMW: MNOKasaTe/lbHOe YypaBHEHWEe N HepaBeHCTBO;
peLlaTb OCHOBHbIe TWMbl MOKa3aTe/lbHbIX YPaBHEHUIA U HEPaBEHCTB
BbINONHATL Npeo6pa3oBaHns BbIPAKEHWIA, COLepXalnx Norapugmsi;
2.2 OrnepupoBaThb MOHATUAMU: NOrapuUPMNYECKoe YpaBHEHNE U HEPABEHCTBO;
peLlaTb OCHOBHbIE TUMbl IOrapuMUUECKNX YpaBHEHWI N HEPABEHCTB
2.3 HaxoauTb peLleHns NpocTermX TPUroHOMETPUYECKMX HEPaBEHCTB
OnepvpoBaTb MOHATUAMWU: CUCTEMA JIMHEMHBLIX YpaBHEHWA W eé
2.4 peLleHne; 1CNob30BaTb CUCTEMY NIMHEWHbLIX YPaBHEHWUI 1S peLleHns
NpakTUYecKmx 3agau
HaxognTb  peweHuss  NPOCTEMLIMX  CUCTEM U COBOKYMHOCTEW
2 paLMOHaNbHbIX YPaBHEHWIA N HEPaBEHCTB
MogenupoBsaTtb peasibHble CUTyauMn Ha A3blke anrebpbl, COCTaB/ATH
) BbIPXXEHWA, YpaBHeHWsA, HepaBeHCTBa WU CUCTEeMbI MO YCMOBUIO 3a4aul,
® nccnefosatb MNOCTPOEHHblE MOZeNM C  UCMOo/b30BaHMeM annapara
anreopsl
3 PYHKUNN 1 TpaUKn
OnepvpoBaTb  MOHATUAMM: MEPUOLMYECKA (PYHKUWSA, MPOMEXYTKM
MOHOTOHHOCTM (PYHKUMW, TOYKM 3KCTpemyma (OYHKLUW, HanbosbLiee u
3 HaMMeHbLUee 3HaYeHUA (DYHKLMU Ha NPOMEXYTKe; UCMOMb30BaTh UX A1
nccnefoBaHns PYHKLUMK, 3a4aHHON rpaduKom
OnepupoBaTb MNOHATUAMU: rPatiKK NOKa3aTeIbHOM, OrapuimMmUyecKon un
3.2 TPUTOHOMETPUYECKMX  (PYHKLWMIA; M306pakaTb WX Ha KOOPAMHATHOM

MI0CKOCTY 1 UCMOMb30BaTb [/151 PELUEHNS YpaBHEHWIA 1 HEPaBEHCTB




MN306paxaTb Ha KOOPAMHATHOW MMOCKOCTM  rpadKnM  NIMHERHbIX

3.3 YPaBHEHUIA N WUCMOMb30BaTb WUX [A/19 PELUEHUSt CUCTEMbI JIMHEMHbIX
YpaBHEHWI
Wcnonb3oBaTb rpaukn (yHKUWMIA ANsS UCCefoBaHWS MNPOLECCOB U
34 3aBMCUMOCTEN 13 ApYruX y4ebHbIX AUCUMMINH
4 Hauana maTeMaTnyeckoro aHain3a
OnepvpoBaTb  MOHATUAMMW:  HEMNpepbiBHasA  (DYHKUMSA, MPOM3BOAHAs
4.1 (PYHKUMKN; MCNONb30BaTb TEOMETPUYECKUA W (DU3NYECKUIA  CMbICA
NPOM3BOAHON N5 peLUeHns 3aaad
) HaxoanMTb  NPOM3BOAHbIE  3MEMEHTAPHbIX  (YHKUWMIA,  BbIYUCNATb
4 MPOU3BOAHbIE CYMMbI, MPON3BEAEHNS, YHACTHOTO PYHKLNIA
Mcnonb3oBatb  NPOM3BOAHYH  [ANS  UCCNEAOBaHUA  (DYHKUUW  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMbl, MPUMEHSATbL Pe3y/ibTaTbl UCCNEA0BAHUSA K
NMOCTPOEHUIO rpatiMKoB
cnonb3oBaTb NPOM3BOAHYIO ANS HAXOXAEHWUA HauNy4yLlero pelleHns B
44 MPUKNAAHbIX, B TOM YKC/IE COLMATIbHO-3KOHOMUYECKUX, 3afadax
OnepvipoBaTb MNOHATUAMWU: MepBOO6pasHasd W WHTErpai; MoHWMaTb
4 reoMeTPUYECKNIA U (IU3NYECKUIA CMbICT MHTErpana
HaxoamTb nepBoo6Opa3Hble  3MEMEHTapPHbIX  (DYHKUWA,  BbIYUCNATb
40 MHTerpan no gopmyne HetoToHa — JleibHMLa
47 Pewwatb NpuKiagHble 3a4a4n, B TOM YKC/E COLMaIbHO-3KOHOMMUYECKOTO

1 PM3NYECKOr0 XapaKTepa, CPeACTBaMM MaTeMaTUUYECKOro aHann3a




NMPOBEPAEMBbBIE 3JIEMEHTbI COAEP>XAHUA

10 KNACC

MpoBepsieMblii 371EMEHT COAePXKaHWsA

Kopg
1 Yucna n BbluMCeHNS
PauynoHasbHble  ymcna. OObIKHOBEHHblE U AECATUYHbIE  APO6W, MPOLEHTHI,
OeCKOHeuHble  nepuoguyeckme  Apobu.  ApugmeTumyeckue  onepaumm  C
1.1 paLMOHa/IbHLIMU YK1CNaMK, NPeobpa3oBaHNA YMUCNOBbLIX BbIPaXXEHWIA. pumeHeHne
[po6ei 1 NPOLEHTOB ANA PeLUeHnst NPUKNafHbIX 3afad M3 pas/inyHbIX OTpacnein
3HaHWI N peasibHOM XXN3HN
[elicTBuTeNbHbIE  uYMcna.  PauuoHa/lbHble U MppauuOHa/IbHble  Yucha.
1.2 ApudmeTnyeckme onepaumMm € AENCTBUTENbHbIMK - uncnaMun.  MprubnmkeéHHbIe
BbIUMC/IEHWS, NMPaBWIa OKPYIeHNs, NPUKMUAKA U OLEHKa pe3y/ibTaTa BblYUCIEHWNIA
CteneHb C UenbiM MokasaTeneM. CTaHpapTHas opma 3anucu LeiCTBUTENbHOMO
1.3 yucna. Vicnonb3oBaHne Noaxoaaweit (hopmbl 3anucy AeMCTBUTENbHBIX YMCen A/
PeLLeHns NPaKTUYECKMX 3afa4 1 NpeLcTaBeHNa JaHHbIX
ApudmeTnUeCKUA KOpeHb HaTypasibHOW cTeneHn. [eicTBMS C apuimMeTUYecKUMm
L4 KOPHSAMW HaTypaJibHOMN CTeneHn
CVHYC, KOCMHYC W TaHreHC 4UCNOBOro aprymeHTa. APKCUHYC, apKKOCUHYC,
Lo APKTaHTeHC YMCOBOro aprymeHTa
2 YpaBHEHMA U HEpPaABEHCTBaA
2.1 ToxXzaecTBa 1 TOX/AECTBEHHbIe Npeobpa3oBaHms
Mpeobpa3oBaHue TPUIOHOMETPUYECKNX BbIP@XKEHWIA. OcCHOBHbIe
22 TPUrOHOMETPUYECKME (hopMY/ibl
YpaBHeHue, KOpeHb YypaBHeHMA. HepaBeHCTBO, pelLeHne HepaBeHCTBa. MeTtop
23 WHTEPBANOB
24 PeLueHme LesbIX U APO6HO-paunoHabHbIX YpaBHEHWI Y HEPaBEHCTB
2.5 PelleHMe nppaymoHasbHbIX YpaBHEHWI 1 HEPABEHCTB
2.6 PeLLeHne TPUrOHOMETPUYECKNX YPaBHEHWI
) MprYMeHeHWe ypaBHEHWIN 1 HEPABEHCTB K PELLEHUIO MaTeMaTUYecKnx 3agad v 3agad
! 13 Pas3INyHbIX 06/1aCTell HayKN U peasibHOM YKN3HM
3 PYHKUNN 1 TpaUKK
3.1 PyHKLMS, Cnocobbl 3adaHns PYyHKUMK. padmk (pyHKUMK. B3aMMHO 06paTHble




(hyHKLMM
O6nactb ONpefeneHns 1 MHOXECTBO 3HAYeHUA (yHKUMK. Hynu  dyHKumn.
32 [MpOMEXYTKMN 3HAKOMOCTOAHCTBA. YETHbIE N HEUYETHbIE (DYHKLMM
CreneHHas (yHKUMA C HaTypasibHbIM WM LefbIM MnokasateneM. E€ cBolicTBa K
33 rpaduk. CBOICTBa U rpathK KOPHSA N-0ii CTeneHn
34 TPUrOHOMETPUYECKAS OKPY)KHOCTb, OMNpeAeneHne TPUrOHOMETPUYECKUX (DYHKLMIA
' YMCNOBOrO aprymeHTa
4 Hauana maTeMaTnyeckoro aHain3a
MocnefoBaTeNlbHOCTW, CNOCOObLI  3afjaHWst MocnefoBaTe/lbHOCTeN. MOHOTOHHbIE
41 nocneoBaTenbHOCTM
ApuhmeTnyeckas U reoMeTpuyeckas nporpeccun. BeckoHeyHo y6biBatoLLas
) reomeTpuyeckas nporpeccus. Cymma GeCKOHEUYHO YObIBatOLLE reoMeTpUYecKoN
+ nporpeccun. ®opmMyna CNOXHbIX NPOLEHTOB. licnonb3oBaHWe nporpeccun Ans
PeLLeHns peasibHbIX 3afa4 NPUKIALAHOro Xapakrepa
5 MHoXecTBa 1 norunka
MHOXeCTBO, onepauuy Haf MHOXecTBamu. [uarpammbl Olinepa — BeHHa.
5.1 [MpyMeHeHNe TeopeTUKO-MHOXKECTBEHHOro annapata A48 OnucaHus peasibHbIX
MPOLLECCOB W ABNEHUIA, MPW peLleHn 3afay U3 ApYrux y4yebHbIX NpesMeToB
5.2 OnpepeneHwve, Teopema, CneAcTBue, OKa3aTeNbCTBO
11 KJTACC
Kopg MpoBepseMblil 3/IEMEHT COAepXKaHNSA
1 Yucna 1 BbluMCNEeHNS
11 HaTtypasibHble 1 Lenble yncna. MNMpru3sHaku 4ennmocTu Lenbix Yncen
1.2 CTeneHb C paunoHabHbIM MokasatesieM. CBOWCTBA CTeNeHu
1.3 Norapudm uncna. [ecATnYHbIE N HaTypasibHbIE I0rapuMmMbl
2 YpaBHEHUA U HEPABEHCTBA
2.1 Mpeo6pa3oBaHue BbIPXKEHWI, COAEPXKALLMX Norapuimbl
29 Mpeo6pa3oBaHue BbIPXKEHWI, COAEPXKALLMX CTEMNEHN C paLOHa/IbHbIM
' rnokasaresiem
2.3 [prmepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [NoKasaTenbHble ypaBHEHNSA U HepaBeHCTBa
2.5 Norapugmmnueckue ypaBHeHUs 1 HepaBeHCTBa




CUCTEMbl NIMHEMHbIX YpaBHEHWMIA. PellieHVWe NPUKNAAHbIX 33adad C MOMOLLbHO

20 CUCTEMbI JINHENHBIX YPaBHEHWI

2.7 CuCTeMbI 1 COBOKYMHOCTM pauMOHa/IbHbIX YPaBHEHWNIA N HEPABEHCTB

) MprYMeHeHWe ypaBHEHWIA, CUCTEM U HEPABEHCTB K PELLUEHNI0 MaTeMaTUYeCKMX 3a4aq

8 W 3afia4 13 pas/inyHbIX 06N1acTell HayKn U peasibHOM XKN3HW
3 @YHKUUN 1 TpaduKn

®dyHKuma. [Meprogunueckne QYHKUMKU. T[TPOMEXYTKM MOHOTOHHOCTM (DYHKLMW.

3.1 MakCMyMbl Y MUHUMYMbl (PYHKUMW. Hambosnbluee M HauMMeHbluee 3HauveHue
(hYHKLMN HA MPOMEXYTKe

3.2 TpuroHomeTpuyecKmne yHKLMK, NX CBOMCTBA U TPaginKu

3.3 Moka3aTesibHas 1 noraprpmMuyeckas (yHKLMKN, X CBONCTBA U rpadmrKm

3.4 cnonb3oBaHme rpaimkoB yHKUMIA A5 peLleHns YpaBHEHNI U IMHENHBIX CUCTEM
Mcnonb3oBaHne  rpamkoB  (YHKUWA  ANS  UCCNefoBaHWA  MNPOLIECCOB U

35 3aBMCUMOCTEN, KOTOpPble BO3HMKAIOT MpW pPeLUeHWMM 3afday M3 Jpyrux y4yebHbIX
NPeaMeTOB U peaslbHOM XXMU3HM

4 Hauyana maTtemMaTnyeckoro aHanmsa

4.1 HenpepbiBHbIE PYHKUMW. METOL UHTEPBASIOB A/1 PELLEHNS HEPABEHCTB

4.2 Mpown3BogHasa PYHKLMN. TeOMETPUYECKUNIA U (DU3NYECKINIA CMbICNT NPOU3BOAHOA
Mpon3BOAHbIE 3MEMEHTapPHbIX (YHKUMA. POpPMYnbl HaxXOXAEHUS MPOV3BOLHON

43 CYMMbI, NPOW3BEAEHNS Y YACTHOTO (DYHKLNIA
MprYMeHeHNe MPOM3BOAHON K WCCNEeAOBaHMIO (PYHKUMIA HA MOHOTOHHOCTb W

4.4 3KCTpeMyMbl. HaxoxaeHne HavbO/bLUEro U HauMeHbLUero 3HadeHus PYyHKUMK Ha
oTpeske
MprYMeHeHne NPOU3BOAHON ANS HAXOXAEHWS HaUMYYLLIEro peLleHns B NPUKIaHbIX

4.5 3afayax, 40 OnpefenieHns CKOPOCTM npouecca, 3afaHHOro opmynon wm
rpacrkom

4.6 MepBoobpa3Has. Tabnmua nepeoobpasHbIX

47 NHTerpan, ero reoMeTpuYecknini n (U3NYeCKnii CMbIC/1. BbluncneHne uHTerpana no

thopmyne HbtoToHa — JleiibHMLA




NMPOBEPAEMBbBIE HA EI'2 IO MATEMATUWKE TPEBOBAHUA K
PE3Y/IbTATAM OCBOEHUNA OCHOBHOW OBPA3OBATE/IbHOW
NMPOIrPAMMbBI CPEAHEI O OBLUEN O OBPA3OBAHUA

Koga MpoBepsieMble TpeboBaHMS K NPeLMETHbIM pe3y/ibTaTaM 0CBOEHMS
NpOBEPSEMOro  OCHOBHOW 06pa3oBaTe/ibHOM NporpamMmmbl CPeAHEro 0oLero
TpeboBaHWs obpaszoBaHus

BnageHne MeTofaMu [0Ka3aTenbCTB, anropuTMamMu peLleHust 3afad;
yMeHve (DOpMyNMpoBaTb U OMEpPUPOBaTb MOHATUMAMU: ONpeaeneHue,
aKChoMa, Teopema, CNeACTBME, CBOMCTBO, MpW3HaK, [0Ka3aTeNbCTBO,
PaBHOCU/bHbIE POPMYMPOBKM; MPUMEHSITb MX; YMeEHME hOPMYNMPOBaTh
06paTHOe M MPOTMBOMOMOXHOE YTBEPXKAEHME, MPUBOAWUTL MPUMEPbI W
KOHTPMPUMEpPbI, WCMO/Mb30BaTb METO[ MaTeMaTUYecKon WHAYKUUK;
MPOBOAWTL  [lOKa3aTeNbHble PacCy)KAEHWS MpU  pelueHun  3afau,
1 OLIEHMBATb  NIOTMYECKYID  MPaBWUIbHOCTb  PAacCYXKAEHWIA;  ymMeHue
OMnepupoBaTh MOHATUSMMW: MHOXECTBO, MOAMHOXECTBO, Onepauuy Hag
MHOXECTBAaMI; YMEHWe WCMoNb30BaTb  TEOPETUKO-MHOXXECTBEHHbII
annapar A/19 Onm1caHus peabHbIX NPOLLECCOB W ABNEHWIA U NPY PELLIEHNN
3aa4, B TOM uucne W3 APYrMX Y4ebBHbIX MpPeaMeToB; YMeHue
OMnepupoBaTb MOHATUSMM: Tpad, CBA3HbIA rpad, AepeBo, LMK, rpag Ha
MAOCKOCTW; YMEeHMe 3afaBaTb W OMUCbIBATb Fpadbl  Pas3nUUHbIMK
cnocobamu; Ncnonb3oBaThb rpadibl NPK peLleHnn 3atad

YMeHne onepupoBaTtb MOHATUAMMW: HaTypaslbHOE YMUC/O0, Lefloe Yncno,
CTeneHb C LeNbIM NokKasaTeneM, KOpeHb HaTypasibHOM CTeneHn, CTeneHb
C paumMoHa/bHbIM  MOKasaTefeM, CTereHb C  AelCTBUTE/IbHbIM
nokasarenem, /orapumM 4ucna, CUHYC, KOCUHYC W  TaHreHc
MPOU3BOMBLHOIO YKCMa, OCTaTOK MO MOAYNI0, PauyOHa/IbHOe YKUCIO,
MppaumMoHa/IbHOE  YMC/I0,  MHOXECTBA  HaTypaslbHbIX,  LefblX,
paUMOHaNbHbIX,  LEACTBUTE/IbHbIX  YMCEN; YMEHWe  WCMOo/b30BaTh
NPU3HaKW LeIMMOCTW, HaMMeHbLUMIA OOLMIA AennTeNb U HavMeHbLee
obLee KpaTHOe, alropuT™ EBKMAA NpU peLueHnn 3a4ay; 3HaKOMCTBO C
pas/IMyHbIMKM  MO3ULUMOHHLIMU  CUCTEMAMW  CUUCNIEHUS;  YMeHWe
BbIMO/MIHATL BbIYMC/IEHNE 3HAYEHMIA M NpPeobpa3oBaHUA BbIPaXXEHWUI CO
CTeneHsMU W norapumamu, npeobpasoBaHNs APO6HO-paLMOHAIbHBIX
BbIPOKEHWIA; yMeHWe OrnepupoBaTb MOHATUAMM: MOCNEA0BATE/IbHOCTb,

apumMeTUYecKas nporpeccus, reoMeTpuyecKas nporpeccus,




OeCKOHeYHO  y6blBalOWas reoMeTpuyeckas MNpPOrpeccus;  yMeHue
3a/laBaTb MOCNeA0BaTelbHOCTY, B TOM YKC/e C MOMOLLLH PeKYPPEeHTHbIX
(hopmMyn; yMeHWe OrnepupoBaTb MOHATUAMMW: KOMIMIEKCHOE 4uCrIo,
COMPSXXEHHbIE KOMM/EKCHbIE YnCna, MOAY/b U apryMeHT KOMIM/IEKCHOIo
yucna, opma 3anuMcy  KOMIJIEKCHbIX  4yucen  (reoMeTpuyeckas,
TPUrOHOMEeTpMYeckas U anrebpanyeckas); YMeTb  MPOU3BOAUTb
apuMeTUYeCKe AeNCTBUA C KOMMIEKCHbIMUA YUCNamu; MPUBOAUTH
NnpuMepbl  UCMNONb30BaHUSA  KOMMJIEKCHBLIX — YWUCen;  OMepupoBaThb
NOHATUAMM:  MaTpuya 2x2 KW 3X3, OnpefenuTens  MaTpuupbl,
reoMeTPUYECKMIA CMbIC/T ONpeaenuTeNs

YMeHVe onepupoBaTb MOHATUAMU: pPaUMOHa/bHbIE, UPPaLMOHA/bHbIE,
MoKasaTe/lbHble, CTEMEHHble, NOrapuMMUUYECKME, TPUTOHOMETPUYECKNE
YPaBHEHMS W HEpPaBEHCTBA, WX CUCTEMbI; YMEHVe OrnepupoBaTh
MOHATUSMMW: TOXAECTBO, TOXAECTBEHHOE MpPeobpa3oBaHWe, ypaBHEHWE,
HEPaBEHCTBO, CWUCTEMAa YPaBHEHWIA W HEepPaBeHCTB, PABHOCWJIbHOCTb
YpaBHEHWIA, HEPABEHCTB W CWUCTEM; YMeHMe peLlaTb YPaBHEHUS,
HEPaBEHCTBA M CUCTEMbl C MOMOLLbI Pa3/IMYHbIX NPUEMOB; PeLlaTh
YPaBHEHUS, HEpPaBEHCTBA W CWUCTEMbl C MapamMeTpoM; MNPUMEHSTb
YPaBHEHUS, HEPAaBEHCTBA, UX CUCTEMbl A1 PELLEHUS] MaTeMaTUYecKmX
3a/ja4 1 3aaa4 13 pas/IMyHblX 061aCTeN HayKU 1 peanbHOM XKN3HM

YMeHWe onepupoBaTb MOHATUAMU: (DYHKLMS, YETHOCTb (DYHKLUN,
NePUOANYHOCTb (PYHKUMMW, OrpaHUYEeHHOCTb (PYHKLUMMK, MOHOTOHHOCTb
(PYHKUMN, IKCTPEMYM (DYHKLMW, HaMbOMbLUee N HaMMeHbLUIee 3HaYeHUs
(PYHKLMM Ha NPOMEXYTKe, HENPepbIBHAA (DYHKLMA, aCUMMNTOTbI Fpadurika
(hyHKUMK, NepBas 1 BTOpas NPOuM3BOLHasA (YHKLMKN, reOMeTPUYECKUI U
(hbM3MYECKMIA  CMbICN MNPOM3BOAHON, MNEepBO0Opa3Has, OnpeaenéHHbIN
WHTErpasi; yMeHWe HaxOAWTb acUMMTOThbl rpafuka (QyHKUWUW; YMeHue
BbIUNC/IATL  MPOU3BOAHbIE  CYMMbI, NPOW3BEAEHMS, YacTHOro U
KOMMO3ULMM (DYHKLMIA, HaxoauTb ypaBHeHWe KacaTeNlbHOW K rpatuky
(DYHKUMW; YMEHWE HaxXOAUTb MNPOW3BOAHbIE 3N1eMEHTapPHbIX (YHKLUNIA;
YMEHME WCMOMb30BaTh MPOU3BOAHYIO A1 UCCNEef0BaHUS  (PYHKLMNA,
Haxo4uTb HambosbluMe M HavMeHbLUMe 3HaYeHWUs (YHKLMIA; CTPOUTb
rpamkn MHOrQY/IEHOB C MCMOJ/Ib30BaHMEM annapara MaTtemaTuyeckoro
aHan3a; MPUMEHATb MPOU3BOAHYHO [A/19 HAXOXAEHUS  HauIy4yllero
PelleHns B MPUKNafHbIX, B TOM YUC/E COLMaTIbHO-3KOHOMUYECKUX W
(hM3nyecKmnx 3afadax; HaxoanTb NoLWaam n 06bEMbI (Uryp C MOMOLLbHO




WHTerpana; NpyMBOAUTL MPUMEPbl MaTeMaTUyeCKOro MOZLEeNMPOBaHNsA C
NMOMOLLbIO AngdepeHLMabHbIX YpaBHEHUI

YMeHWe OonepupoBaTb MOHATUAMM: rpauK  (yHKUuUK, obpaTHas
(DYHKUMS, KOMNO3MUMA (PYHKLMWIA, NUHENHas (YHKUMSA, KBagpaTuyHas
(hyHKLMS, paLMoHanibHasa (hyHKUNS, CTeneHHas (yHKUUSA,
TPUrOHOMETPUYECKME  (DYHKLMKW, 06paTHble  TPUrOHOMETPUYECKMe
(OYHKUMK, roKasaTenlbHas W forapudmuyeckas (YyHKUMK; YMeHue
CTPOUTL TPaUKN M3YYeHHbIX (PYHKLMIA, BbINONHATL Mpeobpa3oBaHMUA
rpagmkKoB (PYHKLMIA, NCNOMb30BaTb rpainkm 415 U3yHeHWs NPOLLECCOB U
3aBUCMMOCTEN, NPU peLueHnn 3ata4y mU3 LpYyrux yqyebHbIX NpPesmeToB U
3ajay M3 peasibHON XXM3HW; BblpakaTb OPMynaMn 3aBUCUMOCTU MEXLY
BE/IMYMHAMKN; UCNO/b30BaTb CBOWCTBA WM rpaukv  PYyHKUMIA  ans
peLLeHns ypaBHEHWIA, HEPaBEeHCTB M 3a/ady C rnapameTpamu; n3obpaxarb
Ha KOOPAMHATHOM M/IOCKOCTU MHOXECTBa PELUeHWIn  ypaBHEHWA,
HepaBeHCTB U UX CUCTEM

YMeHne pellaTb TEKCTOBblE 3adayy pasHbiX TUMNOB (B TOM 4MUCie Ha
MPOLEHTbI, AO/IN W YacTW, Ha ABMXKEHUe, paboTy, CTOMMOCTb TOBApOB M
YCNyr, Ha/IorK, 3afadn u3 061acTy ynpaBneHnst MMYHbIMU U CEMENHBIMU
(pMHaHCaMK); COCTaBNATb BbIPAXKEHWUS, YPaBHEHWS, HEPaBEHCTBA M WX
CUCTEMbI MO YCMOBUIO 3afayn, UCCNefoBaTb MONYYEHHOE peLleHne U
OLeHMBaTb MpPaBAONOA0OHOCTL pe3y/bTaToB;, YMEHWE MOAENMPOBaTb
peasibHble CUTyaUWMW Ha S3blKe MaTemMaTUMKW; COCTaBNATb BbIPAKEHUS,
YPaBHEHMS,, HepaBeHCTBA M WX CUCTEMbl MO YC/MOBUK 3afauun,
nccnefoBatb MOCTPOEHHbIE MOAENM C  WCMO/b30BaHWEM arinaparta
anredpbl, MIHTEPNPETMPOBATb NONYYEHHbIV pe3ynbTaT

YMeHve onepupoBaTh NOHATUAMU: CpeaHee apudMeTMUeCKoe, MeanaHa,
Hanbonbllee W  HauMeHbllee  3HA4YeHWs, pasmax, Avcnepcus,
CTaHJApPTHOE OTK/OHEHWE UYMCNOBOTO Habopa; YMEHWe W3BMeKaThb,
VHTEpNPeTMpoBaTh MH(OPMaLWIO, MpPeaCcTaBneHHyl0 B Tabnuuax, Ha
Avarpammax, rpadukax, 0TpaxXatoLLlyo CBOWCTBA peasibHbIX MPOLLECCOB U
SIBNEHUIA; NPeACTaBNATb MHAOPMALMIO C MOMOLLBIO TabWL, 1 Anarpamm;
nccneaoBaTb CTaTUCTUYECKME [aHHble, B TOM YMCME C MPUMEHEHMEM
rpagmuecknx MeTOAOB UM 3NMEKTPOHHbIX  CPeAcTB;  rpaduyeckm
NCcCnefoBaTb  COBMECTHble HAGMOAEHMS C  MOMOLLBIO  Avarpamm
paccemBaHus 1 NMHEHON perpeccum




YMeHVe onepupoBaTb MOHATUAMW: CAyYaiiHbIA OMbIT ¥ Cly4aliHoe
Co6bITUE, BEPOSTHOCTb CAYy4YaliHOTO COObLITWS, YMEHWE BbIYMCASATb
BEPOSITHOCTb C UCMO/Mb30BaHUEM TrpaUUecknx METOAOB; MPUMEHSTH
(opMy/ibl CNOXEHMS U YMHOXEHWUS BEPOSATHOCTEN, hopmMyny MOMHOI
BEPOSITHOCTY, hopmMyny BepHynn, KOMGMHATOPHbIEe (haKTbl U OPMY/bl;
OLIEHMBATb BEPOSTHOCTM peasibHbIX COOLITWIA; YMEHWE OmnepupoBaTh
MOHATUSMMW:  CNyyaliHas BEeNWYMHA, pacrpefeneHne BepOSITHOCTEN,
MaTeMaTUUecKoe OXuaaHue, AUCNepCUst U CTaHAAPTHOE OTK/IOHEHWE
CNYYailHON  BENMUMHBI, (DYHKUMW  pacnpedeneHns W NAOTHOCTY
PaBHOMEPHOro, MOKa3aTeNlbHOr0 W HOPMasbHOTO — pacnpeaeneHuii;
YMEHVE WCMOMb30BaTb CBOMCTBA M3YYeHHbIX pacnpefeneHwii - ans
pelleHns 3afay; 3HAKOMCTBO C MOHATUSMMK: 3aKOH GOMbLUMX UWCEN,
METOAbl BbIGOPOYHBIX WCCNEA0BaHWIA; YMeHWe NPUBOAWTL MNPUMEPSI
MPOSIB/IEHNSI 3aKOHA 6GOMbLUMX YMCEN B MPUPOAHBLIX U OOLLECTBEHHbIX
SIBNEHNNX; YMEHME ONEpUPOBaTb MOHATUSMU: COYETaHME, NEPECTaHOBKa,
YMCMO COYETaHMIA, UMCNO MEepecTaHOBOK; GMHOM HbIOTOHA, YMeHue
MPUMEHSTb KOMBUHATOPHbIE (DaKTbl M PacCYXKAEHWA ANs PeLLeHns 3aaay;
OLEHMBAaTb  BEPOSTHOCTU  pealbHbIX  COGLITUIA;  COCTaBNsATb

BEPOSTHOCTHYH MOZE/Nb U UHTEPNPETVPOBATL NOMYYEHHbI pesynbTaT

YMeHVe onepupoBaTb MOHATMAMWU: TO4YKa, MNpsiMasl, MAOCKOCTb,
MPOCTPaHCTBO, OTPE30K, /yd, BeAWYMHA Yrna, MAOCKUiA  yron,
ABYTpaHHbIA yron, TPEXrpaHHbIA Yron, CKPeLLMBAKOLLMECS MpPsSMbIE,
napasneNbHOCTb 1 NepneHaVKYNSPHOCTb NPAMbBIX W NIOCKOCTEN, yron
MeXay NPSAMbIMKU, Yron MeXAy NPsSMOA U MAOCKOCTbIO, Yron Mexay
MI0CKOCTAMU, PacCTOsIHME OT TOYKM [0 MOCKOCTU, PACCTOSIHUE MexXay
NPSIMbIMU, PacCTOsHME MeXAy MNOCKOCTAMM; YMEHMe UCNo/b30BaTh Mpu
PELLeHUN 3afla4 M3y4eHHble (aKTbl ¥ TEOPeMbl MIAHUMETPUN; YMEHWE
OLeHMBaTb  pa3Mepbl OOBLEKTOB  OKPYXKAOLEr0  Mupa;  CTPOWUTb
MaTeMaTUyeckme MOAeny C MOMOLLbI0 TFeOMETPUYECKMX TMOHATUAR W

BEMNYNH, peELLAaTb CBA3aHHbIE C HUMK NMPaKTUYECKNE 3aa4vn

10

YMeHue onepupoBaTh MOHATUAMU: Nowagb Gurypbl, 06bEM (QuUrypsbl,
MHOFOrpaHHVK, MPaBW/bHbIA MHOFOFPaHHUK, CeYeHMe MHOTOrpaHHYKa,
Ky0, napannenenuned, npusMa, nNupaMuga, ¢urypa 1M MOBEPXHOCTb
BpalLeHNsi, UMAMHAP, KOHYC, Wap, cdepa, nnowaab cdepbl, nnouais
MOBEPXHOCTW MMpammupl, NPWU3Mbl, KOHyCa, LWMAUHAPA, 06bEM Ky6a,
MPsSIMOYrONbHOTO  Mapannenenuneaa, nNupaMuabl, NPU3MbI, LWMAUHAPA,




KOHyCa, Llapa, pa3B&pTKa MOBEPXHOCTW, CEYEHMS KOHYca W LMAMHAPA,
napasifieslbHble OCM  WAW  OCHOBaHWIO, CeyeHWe Lapa, MNI0CKOCTb,
KacatoLlasics cgepbl, UMAMHAPA, KOHYCa; YMEHWE CTPOUTb CEeYeHwe
MHOrOrpaHHVKa, 1306paXaTb MHOFOrPaHHWKK, UIypbl N MOBEPXHOCTM
BPALLEHNS, UX CEYEHMS, B TOM YIC/IE C MOMOLLbH 3NEKTPOHHbIX CPEACTB;
YMEHVe NPUMEHSTb CBOMCTBA reOMETPUUYECKMX (UTYP, CAMOCTOSTENbHO
(hopMynmpoBaTb ONpeaeneHns U3ydaeMblx QUryp, BblgBMUraTb rMnoTesbl
0 CBOICTBAX W MpPU3HAaKax reoMeTpUYecKnX ¢uryp, 060CHOBbLIBATb UK
onpoBepratb MX; YMEHWE MNPOBOAUTL KnaccugmKkauuo duryp no
Pa3/IMYHLIM MPU3HAKAM, BbINO/MHATL HEOOXOANMbIE [OMOMHUTENbHbIE
MOCTPOEHMA

11

YMeHve onepupoBaTb MOHATUSMU:  [BWKEHME B  MPOCTPaHCTBE,
napaiefibHblil NepeHoc, CUMMETPUS Ha MI0CKOCTU M B MPOCTPaHCTBE,
NnoBOpOT, Mpeobpa3oBaHMe MNogo6bus, NoLOGHbIE QUIYypbl; YMeHUe
pacro3HaBaTb paBHble Y NOAO6HbIE UIypbl, B TOM YKCe B MPUPOAE,
MCKYCCTBE, apXMTEKTYpe; MCMOoMb30BaTb FeOMETPUYECKMe OTHOLLEHUS
Npu pewleHnn 3afad; HaxoauTb TeoOMeTPUYeCKMe BeNUUMHbI (4J/IMHa,
yron, nnowagb, 06bEM) MpW pelleHMn 3ajad K3 JpYyrux y4yebHbIX
NnpeaMeTOB M U3 PeasibHOM XXMU3HWN; YMEHWNE BbIYUCNATL TeOMETPUYECKME
BeMUMHbI (47MHa, Yyron, nnowagb, 06béM, Nowagb MOBEPXHOCTH),
MCNONb3Ys U3YYeHHble (OPMY/bl M MeTOAbl, B TOM 4ucne: nowaib
MOBEPXHOCTU MUpaMuzpl, NPU3Mbl, KOHYCa, UMAMHAPA, Naowans chepsl;
06bEM Kyba, MpSMOYrofibHOro napainenenunega, NUpaMuibl, NPU3Msbl,
UMWHAPA, KOHYCa, LWapa; YMeHWe HaxoAWTb OTHOLEeHMe O0O0bEMOB
NoLO6HbIX huryp

12

YMeHve onepupoBaTh NOHATUSMMW: NPSAMOYTo/bHas cMCTeMa KOOPAWHAT,
BEKTOP, KOOpPAMHATbI TOYKM, KOOPAWHATbI BEKTOPa, CyMMa BEKTOPOB,
Mpou3BefieHNe BEKTOpa Ha UMCNO, PasfoXeHue BekTopa Mo 6aswcy,
CKa/IipHOE MpPOV3BEAEHWE, BEKTOPHOE MNPOW3BEAEHME, Yron Mexay
BEKTOPaMM; YMEHUE WCMO/b30BaTh BEKTOPHbIA 1 KOOPAUHATHLIA MeTof,
NS pelleHUs TeOMETPUYECKMX 3afjad W 3aday  Apyrux  y4yebHbIxX
npeameToB

13

YMeHue BblOMpaTb NoAXofsaWmii  MeTof AN  PelleHust  3adauu;
MOHMMaHMe 3HAYMMOCTU MaTeEMaTUKW B M3YUYeHUM NPUPOAHbLIX W
OOLLECTBEHHbIX  MPOLIECCOB 1 SIBMIEHWIA;  YMeHWe  pacrio3HaBaTb

NnposaB/iEHNE 3aKOHOB MaTeéMaTUKWU B WCKYCCTBE, YMEHWE MNPUBOAUTDL




NpUMepPbl  MaTeMaTUYeCKMX  OTKPbITUA  POCCUIACKOM W MUPOBOM
MaTemMaT14eCcKon HayKu




NMEPEYHEHb 3JIEMEHTOB COAEP>XXAHUA, NPOBEPAEMbBIX HA EI3
Nno MATEMATUKE

Kog MpoBepsieMblii 371eMEHT CoAepXKaHusl

1 Ywncna n BblYMCNEHNUA

11 HaTtypanbHble 1 Uenble uncna. Mpu3Haky AeNMMOCTM LIEMbIX YNCEN

PauuoHanbHble uncna. O6bIKHOBEHHbIE U IECATUYHbIE APO6U, MPOLIEHTI,

12 GeckoHeuHble nepuoamyeckune opoom

ApUPMETNYECKNI KOPEHb HATYpasibHOW CTeneHun. encTens ¢

13 apUHMETNYECKUMMN KOPHSIMW HaTypasibHOM CTENeHN

CTeneHsb C LenbiM nokasaTenem. CTeneHb ¢ pauyoHaIbHbIM MOKas3aTeseM.

1.4 CBoCTBa CTeneHn

CWHYC, KOCUHYC 1 TaHTE€HC YMCIOBOrO apryMeHTa. APKCUHYC,

15 apKKoCHHYC, apKTaHTEHC YNCOBOTO apryMeHTa

16 Jlorapudm umcna. [leciTuuHble 1 HaTypasibHble Norapudmbl

[encTBuTeNbHbIE Yncna. ApMhMETUYECKME OnepaLun ¢
1.7 BeWCTBUTENbHbIMK Yncnamu. MpubnmkéHHble BbIYUCIEHNS, NpaBuia
OKPYI/IeHMs, MPUKNAKA U OLeHKa pe3y/ibTaTa BblUMCIEHNI

1.8 [MpeobpazoBaHue BblpaXKEHWUI

1.9 KomnnekcHble uncna

2 YpaBHEHUSA N HepaBeHCTBa

21 Llenble n Apo6HO-paLoHabHbIe YPaBHEHNS

22 VppaumoHanbHble ypaBHEHMA

23 TPUrOHOMETPUYECKME YPaBHEHMS

24 [oKasaTenbHble U NorapuMmUUeckie ypaBHeHS

25  Llenble n opo6HO-paLoHabHbIE HEPaBEHCTBA




2.6

VppaunoHanbHble HepaBeHCTBa

2.7

MokasaTenbHble 1 NoraputhMmUYecKie HepaBeHCTBa

2.8

TpUroHOMETPUYECKIE HEPABEHCTBA

2.9

CWCTEMbI 1 COBOKYMHOCTW YPaBHEHWIA 1 HEPaBEHCTB

2.10

YpaBHEHMS, HEPABEHCTBA M CUCTEMbI C NapaMeTpamMu
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Matpuua cucTeMbl IMHEHbIX YpaBHeHWA. OnpeaennTenb MaTpuLpl

PYHKLUMM 1 rpadnKm

3.1

®DyYHKUMA, cnocobbl 3agaHna yHKUUA. Ipaduk QyHKLMK. B3anmHo
obpaTtHble PYHKUNMN. YETHbIE N HEYETHbIEe (YHKLMK. Neproanyeckme

yHKUMK

3.2

O6nacTb OnpefeNieHNs 1 MHOXECTBO 3HaUYeHWIA yHKUMK. Hynn
(hyHKUMN. TPOMEXYTKMN 3HAKONOCTOSHCTBA. MPOMEXYTK MOHOTOHHOCTM
(YyHKUMN. MaKCMMyMbl U MUHUMYMbI (YHKLMW. HanbonbLuee 1
HaMMeHbLLIee 3Ha4YeHNe PYHKLMM Ha MPOMEXYTKe

3.3

CTeneHHast )yHKUMSA C HATypa/ibHbIM U LieNbIM nokasatenemM. E& cBolicTBa
1 rpagmk. CBOMCTBA N rpativK KOPHSA N-0i4 CTEMNeHW

3.4

TpuroHomeTpryeckne yHKLUW, UX CBOCTBA U FpatinKm

3.5

MokasatesibHast 1 norapugpmmnyeckas GyHKLMK, UX CBOMCTBA U rpadnku

3.6

Touku paspbiBa. ACMMNTOTbLI rpadinkoB PYyHKUMA. CBOMCTBA (DYHKLNA,
HenpepbIBHbIX Ha 0TPe3Ke

3.7

MocneaoBaTelbHOCTH, CNOCO6bI 3a]aHUs NOC/EA0BaTEIbHOCTEN

3.8

ApumeTryeckas n reomeTpuyeckas nporpeccun. @opmMyna CnoXKHbIX
MPOLIEHTOB

Havana matemaTnyeckoro aHaamsa

4.1

MpounsBogHas hyHKUMK. MPon3BOAHbIE 3EMEHTAPHbIX DYHKLINA

4.2

MpuMeHeHMe NPOV3BOAHON K CCNEA0BaHNIO (YYHKLMIA HA MOHOTOHHOCTb




N 3KCTPEMYMbI. HaxoxaeHne HanbosbLIero v HaMeHbLLEro 3HaYeHS
(PYHKLMN Ha OTpe3Ke

4.3

MepBoO6pa3Has. MHTerpan

MHOXecTBa 1 Normka

5.1

MHOXXeCTBO, onepauun Hafg, MHOXKeCTBaMu. [uarpammbl Jitnepa — BeHHa
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Jloruka

BepoATHOCTL M CTaTUCTUKA

6.1

OnucaTtenbHasa CTaTUCTUKA

6.2

BeposaTHOCTb

6.3

KombuHaTopunka

["eomeTpus

7.1

Purypbl Ha NIOCKOCTU

7.2

MpsiMble 1 NNOCKOCTU B MPOCTPaHCTBE

7.3

MHororpaHH1Ku

7.4

Tena 1 NOBEPXHOCTM BpaLLEHNS

7.5

KoopanHaTbl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECITEYEHNE

OBPA3OBATEJIbHOI O NMPOLUECCA

OBASATEJIbHbIE YHEBHbIE MATEPUAJIbI A1 YHEHUKA

1. MatematuKa: anrebpa 1 Ha4yana MaTeMaTUyeCcKoro aHanmsa, reoMmeTpus.
Anrebpa 1 Hayana matemaTMyeckoro aHanmsa 10-11 Knaccol: 6a30BblIv U
Yrny6néHHbIN ypoBHU: yuebHuk / L. A. Anumos, KO .M. KonaruH, M.B.
Tkauesa [1 Aap.]- 11-e n3g., ctep. - Mocksa «[IpocseLleHme», 2023

UNDPPOBbLIE OBPA3SOBATE/JIbHbBIE PECYPCbI 1 PECYPCbI CETU
ON1A YHEHUKA N YUYNTENA

Ne
n/n

Cant

CcblfiKa

OnwucaHne

Poccuiickasn
3NEKTPOHHaN
LLUKOna

https://resh.edu.ru/

VIHTepakTMBHbIE YPOKM MO MaTeMaTuke ¢ 5
no 11 knacc, KOoTopble CTPOATCA Ha OCHOBE
cneunanbHO pa3paboTaHHbIX aBTOPCKMX
nporpamMm, yCreLHo npoLueaLmnx
He3aBMCKMMYIO 3KCNepTusy. ITU  YPOKU
NMOJIHOCTbIO  cooTBETCTBYHOT PIOC n
®OOIl1. YnpaHeHUs W NPOBEPOYHbIE
3afjaHNA B ypoKax faHbl Nno Tuny
3K3aMeHaLUMOHHBIX TeCTOB M MOryT OblITb
MCMoMb30BaHbl A48 MOATOTOBKM K
rocyapCTBEHHON WTOroBOM aTTecTaumm
B (popme OO mMEN3

MobunbHoe
3NEKTPOHHOE
06pa3oBaHue

https://edu.mob-
edu.ru/ui/#/login

CofepXuT matepuan ans oHNaviH- YPOKOB
no maTtemaTuKe, matepuan  ansa
nofarotoeku K OI'2, EI9, BIP

YUn.py

https://uchi.ru/

Poccuiickas  OHnaliH-nnatgopma,  rae
obyvatoLmecs n3yyatoT LLKO/TbHbIE
npeaMeTbl B UHTEPaKTUBHOW (popMe, ecTb
BO3MOXHOCTb MOAroToBKM K OI'9 1 EINS

AKUNOHEpHOE
06LLEeCTBO
«30aTenscTBo
«[1pocBeLLeHme»

https://media.prosv.ru/

BecnnaTHbli  [OCTYN K  3MEKTPOHHbLIM
BepcUsAM Yy4e6HO-MeTOANYECKNX
KOMMnekcos, Bxogaawmx B Pr1y. foctyn
pacnpoCTpaHAETCH Kak Ha YUYEOHUKMN,
TaK 1 Ha TPeHaXKEpbI ans
3aKperieHns MnoslydyeHHbIX 3HaHWin. [Mpu
3TOM AN paboTbl C
yyebHMKamMn He noTpebyeTcs




PesepasibHbIii
LEHTP
NH(OPMaLMOHHO-
06pasoBare/ibHbIX
pecypcos
(PUNOP)

http://fcior.edu.ru/

ONEKTPOHHbIE yyebHble Moay”nu,
CO3JjaHHble MO TEMATUYECKMM 3/1eMEHTaM
yyebHbIX  MpeaMeToB;  MpPeACTaBNsOT
co60/i  3aKOHYEHHble  WHTEPaKTUBHbIE
My/bTMeAMa NPOAYKTbI, HaLeNeHHbIe Ha
peLLeHne onpeaenéHHol y4e6HO 3aaauun.

Ans MCMonb30BaHmA pecypca
HeoOX0AMMO  3arpy3uTb C noptana wu
YCTaHOBUTb  Ha  CBOEM  JIOKa/IbHOM

KOMMbtOTEpe crewyanbHoe NporpaMmMHoe
06ecneyeHne — MPOUrpbIBaTeNb PECYPCOB

Cupuyc.OHnaiH

https://edu.sirius.online/#
/

OHnNainH-Kypcbl 06pa3oBaTe/lbHOro
ueHtpa Cupuyc (Kypc 40 yxe
NPOABMHYTbLIX B MaTeMaTWKe W TeX, KTO
X0YeT MNPOABWMHYTLCA HAMHOro Aanblie
LLIKO/IbHOM Nporpammbl)

BubnnoTteka

LMPOBOro
06pa3oBaTe/IbHOro
KOHTEHTa

https://lesson.edu.ru/02.2
/07

3HaHMA N0 BCEM
Temam LLUKO/IbHOWA

MacLwitabHaa 6a3a
npeameTam "
nporpammbl
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