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HOACHUTEJIBHAS 3AIIMCKA

Paboyas nporpamma y4yebHOro Kypca «Anreépa n Havyana MaTeMaTU4eCcKoro
aHanM3a» 6a30BOro ypoBHsA Ana obydvarowmxca 10 —11 knaccoB paspaboTaHa Ha
0CHoBe dPefepa/ibHOro rocy1apCcTBEHHOro 06pa3oBaTe/lbHOr0 CTaH4apTa CpefHero
obulero o6pa3oBaHMsl, C YYETOM COBPEMEHHbIX MWPOBLIX TpeboBaHWiA,
NpeabsaBAsSeMbIX K MaTteMaTMyeckKoMmy 06pa3oBaHuIO, M Tpaguumid pPOCCUICKOrOo
obpaszoBaHus. Peanusaums nporpammbl 06ecreyvBaeT OBflafieHME K/HOYEBLIMY
KOMMEeTEHUMAMN, COCTaBMIAIOLLMMN OCHOBY [/11 CaMOPa3BUTUA M HEMpPePbIBHOIO
06pa3oBaHus, LLe/IOCTHOCTb 0OLLEKY/IbTYPHOr0, IMYHOCTHOIO M NMO3HABATEIbHOIO
Pa3BUTUA JIMYHOCTM 0OYYALOLLMXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayasna maTteMaTuyeckoro aHanmsa» SABMAETCA OLHUM W3
Hanbonee 3HaAYMMbIX B MNpOrpamme CTapLleil LUKOfbl, MOCKO/IbKY, C OAHOWN
CTOPOHbI, OH 06ecrneynBaeT WHCTPYMEHTa/IbHYIO 6a3y [N18 U3Y4YeHUs BCeX
eCTECTBEHHO-Hay4HbIX KYPCOB, a C ApYron CTOPOHbI, JOPMMPYET /IOTNYECKOE U
abCTpaKTHOe MbILW/IEHNE YYalMXCA Ha YPOBHe, HEo6XOAMMOM [J1i OCBOEHMS
KypCOB MWH(opMaThKK, OO6LLEeCTBO3HaHMA, WCTOPMKM, C/OBECHOCTM. B pamkax
[aHHOro Kypca yuvalimecs OBfafeBatoT YHMBEPCa/IbHbIM S3bIKOM COBPEMEHHOM
HayKu, KoTopas (hopMy/npyeT CBOW AOCTUXEHMSI B MaTeEMATUYEeCKO opme.

Kypc anrebpbl 1 Ha4ya/l MaTeMaTUYeCKOro aHasim3a 3aknafblBaeT OCHOBY AN
YCMELWHOro OBflafeHNUs 3aKoHaMW  (U3MKK, XUMKK, OUONOrMK, MNOHUMaHKSA
OCHOBHbIX TEeHAEHUMA 3KOHOMMKM W  OOLLECTBEHHON XKU3HW, MO3BONSET
OPVEHTUPOBATLCA B COBPEMEHHbLIX LM(POBLIX U KOMMBIOTEPHbIX TEXHOMOIUSX,
YBEPEHHO MCMO/b30BaTb MX B MOBCEAHEBHON XWU3HW. B TOXe BpeMs OBnajeHuve
abCTPaKTHbIMA W NIOTMYECKN CTPOrUMU  MaTeMaTUYECKUMMN  KOHCTPYKLMAMU
pasB/BaeT YMeHWe HaxoauTb 3aKOHOMEPHOCTM, O0OGOCHOBbLIBaTb WCTUHHOCTb
YTBEPXKAEHNSA, NCNONb30BaTh 0600LLEHE N KOHKPETU3auuio, abeTparnpoBaHue u
aHasiornto, (hopMmnpyeT KpeaTMBHOE M KPUTUYECKOE MblLieHre. B xofe n3yyeHuns
anrebpbl 1M Hayan MaTemaTU4YecKoro aHaim3a B CTaplueil LUKOoMe y4alimecs
MoMy4yaldT HOBbIA OMbIT PeWeHns NPUKNagHbIX 3adad, CamMOCTOATE/IbHOrO
MOCTPOEHUSI MaTeMaTUUYEeCKMX MOAENeNn peasbHbIX CUTyaUMid U UHTepripeTauun
MONlyYeHHbIX  PelleHuin,  3HAKOMATCS C  MpUMepaMyM  MaTemaTUyecKux
3aKOHOMepHOCTe B Mpupoge, Hayke W B MWCKYCCTBe, C BblAatOLMMUCS
MaTeMaTUYeCKUMN OTKPbITUAMU U X aBTOPaMMU.

Kypc o06nagaeT 3HauMTe/lbHbIM BOCMMTATE/IbHbIM MOTEHLMAIOM, KOTOPbIN
peannayeTca Kak yepe3 y4yeOHbI maTepuasn, Croco6CTBYHOLWNIA (DOPMMPOBAHNIO
Hay4YHOr0 MMPOBO33PEHUSA, TaK M 4Yepe3 CneunuKky Yy4eOHON [esATeNIbHOCTH,



TpebytoLLel CaMOCTOSATE/IbHOCTH, aKKypaTHOCTH, MPOAO/HKUTENIbHOM
KOHLEHTpaLu BHUMaHNA 1 OTBETCTBEHHOCTM 3a MOJyYeHHbIN pe3y/bTar.

B ocHoBe MeTOAMKM 06yyeHMs anrebpe M Hayanam MaremaTuyecKoro
aHaM3a NeXNUT AeATeNbHOCTHbIM NPUHLMN 00YYeHNs.

CTpyKTypa Kypca «Anrebpa v Ha4yana MaTeMaTMyeCKOro aHan3a» BKIKYaeT
cregyrolme cofepkatenbHO-MeTOAMYeCKNe NIMHUK: «Yucna n  BbIYUCIEHNSY,
«DYHKUMM 1N rpamku»,  «YpaBHEHWS U HepaBeHCTBa», «Hauvana
MaTeMaTUYeckoro aHanmsa», «MHOXecTBa W flofMKa». Bce OCHOBHble
cofiepXKaTeNbHO-METOANYECKE JIMHAM U3Y4YaroTCA Ha NPOTSXXKEHUU ABYX JeT
06yYeHns B CTapLLUEi LUKOMe, eCTECTBEHHO [OMOMHAA APYr Apyra v MocTerneHHo
HacbILWAasACb HOBbIMM TeMamy W pasgenamu. [aHHbIA  Kypc  ABNsETCA
WHTErpaTMBHbIM, MOCKO/IbKY 00beAuHAeT B cebe cofepXKaHWe HECKO/bKUX
MaTemaTU4ecKuxX AUCUMNANH: anrebpa, TPUrOHOMETPUSA, MaTeEMaTUYECKUIA aHaIn3,
Teopuss MHOXeCTB U Ap. Mo Mepe TOro Kak yw4almecs OBfafeBalOT BCE 6osee
LUMPOKMM MaTemMaTUyeCK1UM annapaToM, Y HUX nocnefosartesibHO (hopMUpyeTcs U
COBEPLUEHCTBYETCA YMEHMe CTPOUTb MaTeMaTUYecKytd MOJeNb  peasibHOM
CUTyauuu, MNPUMEHSATb 3HAHWSA, MOMyYeHHble B Kypce «Asnrebpa ¥ Havana
MaTeMaTUYeCcKOro aHanmsa», A5 PeLleHns caMoCcTosTeNlbHO CHOPMY/IMPOBAHHOM
mMaTemaTn4eckom 3afadu, a 3aTem MHTEPNPeTMPOBaTb NOYyYEHHbIN pe3y/bTar.

CopepkaTeNlbHO-MeTOAMYECKaAs NNHUS «Yncna 1 BbIMUCIEHNUS» 3aBepLUaeT
(hopMUpoBaHMEe HaBbIKOB MUCMO/Mb30BaHUS AENCTBUTENbHBLIX YMCEN, KOTOPOEe ObINo
Ha4yaTo B OCHOBHOW LUKONe. B cTapluein LKone 0coboe BHUMaHWeE YAenseTcs
(hOPMMPOBAHMIO MPOYHBIX BbIYMC/NTE/IbHBLIX HaBbIKOB, BK/KOYalOWMX B cebs
MCNONb30BaHNE pPa3/IMYHbIX (POPM 3anucu AeCTBUTENIbHOMO 4ucna, YMeHue
pauMoHasibHO BbINOMHATL [EACTBUA C HUMW, Aenatb MNPUKUAKY, OLEHMBATb
pesynbtar. O6yyarowmecs Mony4vaoT HaBblKM MNPUBAMKEHHBIX BbIYUCIEHWUNA,
BbIMO/IHEHNA AEWCTBMI C uuMcCnamu, 3anmncaHHbIMM B CTaHAApPTHOM hopme,
MCNONb30BaHNA MaTEMATUYECKMX KOHCTaHT, OLeHNBaHMS YNC/IOBbIX BbIPXKEHMWIA.

JInHUA «YpaBHEHUS| N HepaBEHCTBa» Peasn3yeTcss Ha MPOTSHKEHUN BCEro
00yyeHNs B CTaplUeil LKo/Me, MOCKO/IbKY B KaXKAOM pasgenie Mporpammbl
NpeayCMOTPEHO peLLeHMe COOTBETCTBYHOLWMX 3aaad. ObyuvatoLimecs oBfageBatoT
Pa3IMYHBLIMKM  MeTOZaMV PeLleHUs LefblX, pPauvoHa/bHbIX, WppaLMOHa/IbHbIX,
MokasaTe/lbHbIX,  JIOrapuMUYECKUX U  TPUTOHOMETPUUECKMX  YPaBHEHWIA,
HEPaBeHCTB N NX cUCTEM. [oNTyYeHHbIE YMEHWNS UCNOMb3YHOTCA MPW UCCNeA0BaHNN
()YHKUMIA C NOMOLLbIO MPOM3BOAHON, peLleHMn NPUKNagHbIX 3aga4y v 3af4a4y Ha
HaxoXAeHne HanboNblUMX W HaMMEHbLUMX 3Ha4YeHWUin  (PYyHKUMW. [aHHas
cogepxxartenibHas JIMHWA BK/OYaeT B Cebsi Takke (DOPMUPOBaHWE YMEHWUM
BbIMOSIHATL pacyéTbl Mo gopmynaM, npeobpasoBaHUs LeMbIX, paLMoHaIbHbIX,
NppaumMoHaNbHbIX U TPUTOHOMETPUYECKMX BbIPKEHWUN, & TakXKe BbIPaXEHWUN,



cogepxawux cTeneHn wn norapudmel. bnarogaps msyyeHuUto asnrebpavyeckoro
matepuvana  MPOUCXOAWUT  AafibHeilllee  pasBUTME  alITOPUTMUYECKOTO U
abCTPaKTHOr0 MbILWIEHNA  yyawmuxcs, (OpMUPYIOTCA HaBblKWM  Ae4YKTUBHbIX
paccy>keHuin,  paboTbl C  CUMBO/IbHbIMW  (pOpMamu,  MpeacTaB/eHUs
3aKOHOMEPHOCTEN U 3aBUCMMOCTE B BWUAE PaBEHCTB M HepaBeHCTB. Anretpa
npegnaraet 3P¢eKTUBHbIE WHCTPYMEHTbl A/ PeLUeHUss MPaKTUYeCKUX W
eCTECTBEHHO-Hay4YHbIX 3afay, HarfgaaHo AeMOHCTPMPYeT CBOM BO3MOXHOCTM Kak
A3bIKa HayKMW.

CofepxxatenbHo-MeToAuYeckas nNHUSA  «DPYHKUUM 1 Tpadikn»  TECHO
repensieTaeTcs ¢ APYrumm IMHUAMK Kypca, NMOCKO/IbKY B KaKOM-TO CMbIC/ie 3afaeT
rnocnefoBaTe/lbHOCTb N3yYeHWs marepuvana. N3y4yeHme CTENeHHON,
rokasaresibHOW, NIorapuMMmUyYeckon N TPUroHOMETPUYECKUX (PYHKLMIA, UX CBONCTB
N rpadnKoB, NCMOMb30BaHNe (YHKUMIA ANA pelleHnst 3adad U3 Apyrux yyeoHbIX
NpPeaMeToB M peasibHOM XKM3HM TECHO CBA3aHO KaK C MaTeMaTU4eCcKUM aHa/IM30M,
TaK U C peLIeHMeM YpaBHEHWA M HepaBeHCTB. lNpu 3TOM 60/bLLIOE BHUMaHWE
yfensetcs (POpPMMPOBaHMIO YMEHNSA BblpaXkaTb (DOPMYyNamm 3aBUCUMOCTU MEXIY
PasIMYHbLIMK  BE/IMYMHAMW, WUCCNefoBaTb MOMyYeHHble (YHKUUW, CTPOUTb WX
rpacdmkn. Matepuan aToil cofiep)KaTeNlbHOM IMHUW HaLeNeH Ha pa3BUTUE YMEHWIA
M HaBbIKOB, MO3BOMIAIOLLMX BbIpaXaTb 3aBUCUMOCTM MeXAy BeM4yMHamui B
pasNYHOM (Popme: aHaIMTMYECKON, rpadmyeckoir 1 CnoBecHOW. Ero msyuveHme
CNOCOOGCTBYET  PasBUTUIO  aTOPUTMUYECKOTO  MbILL/IEHNUS, CMOCOBGHOCTU K
0606LLIEHNIO N KOHKPETM3aLMK, UCNO/Mb30BaHMIO aHaor M.

CofepxxatefibHas NUMHUA «Havana mMaTeMaTU4yecKoro aHanuMsa» Mo3BosseT
CYLLECTBEHHO pacLUMPUTb KPYr Kak MaTeMaTW4ecKux, Tak M MpUKNagHbIX 3adad,
AOCTYIMHbIX 06y4YatoWmMMCs, Y KOTOPbIX MOSABNAETCA BO3MOXHOCTb MCCNeoBaTb U
CTPOUTbL rpaukn (YHKUWA, onpefensatb WX Haubonblive W HavMeHbLUME
3HaYeHUs, BbIYUCMATL nowaan guryp n o6bLEMbI Ten, HaXOAUTb CKOPOCTM U
YCKOPeHNs MpoueccoB. [laHHas Ccofdep)kaTefibHas JfIMHUS OTKPbIBaeT HOBble
BO3MOXHOCTW MOCTPOEHUSI MaTeMaTUYECKMX MOAENe peasibHbIX CUTYyaUuHn,
HaXOX/AEHUS Haunydllero peleHns B MNPUKNagHbIX, B TOM 4uCne couuanbHO-
39KOHOMWNYECKMX, 3afadvaX. 3HAaKOMCTBO C OCHOBaMW MaTeMaTU4YecKOro aHaamsa
CNOCoOCTBYET Pa3BUTUIO abCTPaKTHOro, hopMasibHO-0rMYECKOro N KpeaTuBHOIO
MbILLMEHNS,  (DOPMMPOBAHNIO YMEHMI pacro3HaBaTb MPOSB/EHUS  3aKOHOB
mMaTeMaTMKNW B HayKe, TexHWKe WU uckycctee. OOyvarolmecs Y3HalT O
BblAaloOLLMXCA pe3ynbTaTaxX, MOMYYeHHbIX B XOAe pPasBUTMS MaTemMaTuMKU Kak
HayKu, 1 UX aBTopax.

CopgepxxatefibHo-meToauyeckas nMMHUS «MHOXeCTBa U NOrMka» B OCHOBHOM
MOCBALLEHA  3/1eMEHTaM  TEOPUM  MHOXECTB.  TeopeTMKO-MHOXXECTBEHHbIE
NpeacTaBneHns NPOHM3bLIBAIOT BECb KYPC LLKO/IbHOM MaTeMaTVKW W npegnaratot



Hanbonee YHVBEPCa/IbHbIN A3bIK, 00beAVHAIOLLNIA BCE pa3fe/ibl MaTeMaTKA 1 ee
MPUIOXKEHWNIA, OHW CBA3bIBAOT pasHble MaTemMaTuyecKue AUCUMNIVHBLI B eANHOe
uenoe. Mo3ToMy BaXKHO AaTb BO3MOXHOCTb LLKO/IbHWKY MOHWMAaTb TEOPETUKO-
MHOXECTBEHHbIN $A3bIK COBPEMEHHOM MaTemaTuKW W WCMOoNb30BaTb €ro A
BbIPXXEHMNSI CBONX MbIC/EN.

B Kypce «Anrebpa v Havasia mMaTtemMaTM4yecKoro aHaamsa» MpPUCYTCTBYHOT
TaK)Ke OCHOBbl MaTeMaTU4yeCcKoro MOZENMPOBaHUA,  KOTOpble  MPU3BaHbI
ChopMMpoBaTb HaBbIKM MOCTPOEHUA MOZENEN peasibHbIX CUTYaLuiA, NCCNes0BaHNA
3TUX MOAeNelt C MOMOLLbKO arnapaTta anrebpbl M MaTemMaTUYecKoro aHaimsa u
NHTepnpeTaLmMmn nosyyvyeHHbIX pe3y/bTaToB. Takue 3afaHust BreTeHbl B KaXK/blIM
13 pa3fenos NporpaMmbl, MOCKO/IbKY BECb MaTepuan Kypca LLUMPOKO MUCMOJb3yeTCs
AN pelleHnsa NpuknagHbiX 3agad. Mpu pelleHnn peasibHbIX NPaKTUYeCKMX 3afaq
yvalymecs pasBvBalOT HabNo4aTeNlbHOCTb, YMEHME HaxO4MTb 3aKOHOMEPHOCTH,
abcTparMpoBsartbCs, MCMOMb30BaTb aHanormio, 0606LaTh M KOHKPETU3MPOBaTb
npo6nemy. [eATenbHOCTb MO (DOPMMPOBAHUIO HaBbIKOB PELLEHUS MPUKNaLHbIX
3afja4y OpraHun3yeTcs B MpoLiecce M3ydeHUs BCeX TeM Kypca «Anrebpa v Havana
MaTemMaTU4ecKoro aHanmsa.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyebHOM nnaHe Ha M3ydeHWe Kypca anredpbl M Hayan mMaTemMaTU4eckKoro
aHa/IM3a Ha 6a30BOM YpOBHe OTBOAUTCA 2 yaca B Hefento B 10 knacce v 3 yaca B
Hefento B 11 Knacce, BCcero 3a Aga roga oby4veHuns — 170 yacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

YucJia 1 BbIYUCIEHUS

PauvoHanbHble yncna. OBbIKHOBEHHbIE W [LECATUYHbIE APO6W, NPOLEHTHI,
OeCKOHeuHble  nepuoguyveckne  apobu.  ApudmeTnyeckne  onepaumm  C
pauMoHa/IbHbIMK YKCNaMK, Npeobpa3oBaHNA YMCIOBbIX BblpaXKeHWIA. pumeHeHNe
Apo6ei 1 NPOLEHTOB A1 PeLleHns NPUKNagHbIX 3afay M3 pas/iMyHbIX OTpaciei
3HAHWA 1 peasibHOMN YXU3HM.

[eicTBuTENbHbIE  4YMcia.  PauuoHaibHble Y MppauMoHa/bHble  Yucha.
ApupmeTnyecKkne onepaumm c OeNCTBUTENbHLIMW uYncnamn. pubanKeHHbIe
BbIYMCNEHNA, NpaBuia OKPYrieHns, NPUKMAKa U OLeHKa pe3y/ibTarta BblYUCIEHNI.

CTteneHb C UenbIM  Mokasatenem. CraHpapTHad  Qopma  3anucu
[EeNCTBUTENILHOTO  yucna.  Mcnonb3oBaHne  nogxofsdwiein  opmbl  3anucu
[EACTBUTENIbHBIX Yucen AN PelleHns MNpakTUYecKUX 3afad U MpeacTaB/ieHuns
[aHHbBIX.

ApU(PMETMYECKNA  KOpPeHb  HaTypa/ibHOM  cTeneHn.  [eWcTBusi €
apUHMETUNYECKMMUN KOPHAMU HaTypa/lbHOI CTEMEHN.

CUWHYC, KOCUHYC WM TaHTeHC YMCOBOro apryMeHTa. ApPKCUHYC, apKKOCUHYC,
aPKTaHIeHC YMC0BOro aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToX/AeCTBa 1 TOXKAECTBEHHbIE MPe0bpasoBaHus.

MpeobpasoBaHue TPUIOHOMETPUYECKUNX BbIPaXKEHNIA. OCHOBHble
TPUrOHOMETPUYECKUE (POPMYIIbI.

YpaBHeHWe, KOpPeHb YpaBHeHWs. HepaBeHCTBO, peLleHMe HepaBeHCTBa.
MeToa NHTepBaoB.

PeLLeHVe LenbIX 1 Ap06HO-paLoHasbHbIX YPaBHEHWIA 1 HEPaBEHCTB.

PeLLeHVe nppaunoHanbHbIX YPaBHEHWNIA N HEPABEHCTB.

PeLleHne TPUroHOMETPUYECKNX YPaBHEHWIA.

MpyYMeHeHWe ypaBHEHWI N HEPABEHCTB K PeLLeHMI0 MaTeMaTUYeCcKnX 3afad
1 3afa4 13 pas/IMyHbIX 061aCTel HaYKN U peasibHOM XXU3HU.

DyHKIUHN U TPAPUKHU

®PyHKUMA, cnocobbl 3afaHna  YHKUMW. [pa@uk  QyHKuuK. B3anmHO
obpatHble PyHKLMN,

O6nacTb onpefeneHns N MHOXECTBO 3HauYeHWU PYHKUMK. Hynmn dyHKLmu.
[MPOMEXXYTKM 3HAKOMOCTOAHCTBA. UeTHbIE Y HEYETHbIE (DYHKLMW.

CTeneHHasa QyHKUMA C HaTypasibHbIM M LiefIbIM MoKasaTenemM. Ee cBoncTBa v
rpacuk. CBoicTea 1 rpamk KOpHA N-0i1 CTENEHN.



TpUroHoMeTpnyeckass OKPYXXHOCTb, OnpefesnieHne TPUrOHOMETPUYECKNX
(hYHKLWIA Y4CNOBOr0 aprymeHTa.

Hauaja MmareMaTu4ecKoOro aHajim3a

NocnepoBaTeNbHOCTMH, Crnocoosbl 3afaHnA nocnefoBaTe/lbHOCTEN.
MOHOTOHHbIe NnocneaoBaTelbHOCTMW.

ApuhmMeTnYecKas 1 reoMeTpuyeckas nporpeccun. beCKoHeUYHo ybbiBatoLLas
reometpuyeckas nporpeccmsd. CymMmma 6eCKOHEUYHO YObIBatOLLEA FeOMETPUYECKON
nporpeccun. dopmysna CNOXHbLIX MPOLEHTOB. KIcnonb3oBaHMe nporpeccun ana
peLleHmns peasibHbIX 3afay NPUKNaaHOro xapakrepa.

MHoKecTBa 1 JIOTHKA

MHOXeCTBO, onepauuy Hag MHOXecTBamn. [uarpammbl Sitniepa—BeHHa.
lNprMeHeHMe TeOopPeTMKO-MHOXKECTBEHHOrO anmnaparta Ans OnucaHua peasibHbIX
MPOLLECCOB W ABNEHWNIA, NPY PELLEHN 3afay 13 ApYrux yuebHbIX NpeaMeToB.

OnpeneneHve, Teopema, CneacTane, 40Ka3aTebCTBO.

11 KVIACC

YucJa 1 BbIYUCIEHUS

HatypanbHble 1 Uenble yncna. MNprsHakn 4ennmocTu LesbiX Yncen.

CTeneHb C paUnoHabHbIM NokasaTtenem. CBOMCTBA CTEMNEHMN.

Norapudm uncna. JecatnyHble 1 HaTypasibHbIE IOrapupMbl.

YpaBHeHMs U HEPABEHCTBA

[MpeobpaszoBaHme BblpaXXeHWI, COAEPXKALLMX TOrapuMbl.

MpeobpazoBaHMe BbIPKEHWUIA, COAEPXKALLUMX CTEMeHNM C pauuOoHabHbIM
rokasaresiem.

[Mpumepbl TPUTOHOMETPUYECKNX HEPABEHCTB.

MokasaTesibHble YpaBHEHWA N HepaBEHCTBA.

Jlorapummnyeckme ypaBHeHUs U HepaBeHCTBaA.

CunCTeMbl IMHENHbIX YpaBHEHWUIA. PelleHre NpUKNagHbIX 3a4a4 C NOMOLLbO
CUCTEMbI TMHENHBIX YPaBHEHWIA.

CucTeMbl 1 COBOKYMHOCTU pPaLMOHasIbHbIX YPaBHEHWI N HEPABEHCTB.

MpUMeHeHNe  ypaBHEHWA, CUCTEM W HEPaBeHCTB K  PELUeHUto
mMaTeMaTMYecKnMX 3afdad M 3afady M3 pasfinyHblX 06/1acTeld HayKn U peanbHON
XU3HW.

DyHKIUHN U TPAPUKH

®dyHKumna.  Nepuogmdeckne  yHKUMK.  TTPOMEXYTKM  MOHOTOHHOCTWU
(yHKUMM. MakcMymbl U1 MUHUMYMbI (PYHKUMW. Hanbonbluee n HavMeHbllee
3HayeHVe PYHKLMN Ha NPOMEXYTKe.

TpuroHomeTpryeckmne MYHKLUMN, NX CBOMCTBA U FpadinKu.

MokasatesibHas 1 norapugpmuyeckas yHKLUMUM, NX CBOMCTBA U rpatinku,



Vcnonb3oBaHue rpativkoB MYHKUMIA ONA PeLUeHNs YpaBHEHUIA U NIMHENHbIX
CUCTEM.

cnonb3oBaHne rpauKoB (QYHKUWMIA [ANS  MCCefoBaHMsi MPOLECCOB U
3aBMCMMOCTEN, KOTOPble BO3HMKAIOT MPU pelleHun 3agady U3 Apyrux yyebHbIX
NPeAMETOB 1 PeasibHOM XN3HW.

Hayajga MmareMaTH4ecKOro aHajamu3a

HenpepbiBHble (hyHKUMKX. MeTof MHTEPBA/IOB A/19 PELLEHNS HEPABEHCTB.

MpousBogHas  (OYHKUMKW. [€OMETPUYECKMA U (IM3NYECKUA  CMbICH
MPOV3BOAHONA.

Mpon3BOAHbIE  3MIEMEHTAPHbIX  (YHKUMIA.  DOpMYnbl  HaXOXAeHWUS
MPON3BOAHON CYMMbI, NPOU3BEAEHNS N YAaCTHOTO PYHKLNIA.

MpryMeHeHMe NPOM3BOAHOM K UCCNEeA0BaHNIO PYHKLMIA HA MOHOTOHHOCTb U
3KCTpeMyMbl. HaxoxeHve Hanbo/bLIero 1 HaUMeHbLLEro 3Ha4YeHNA (YHKLMN Ha
OTpe3skKe.

MpyMeHeHe NPOM3BOAHOW [ANA HAXOXAEHUS HaWNy4yllero pelleHus B
NPUKNadHbIX 3adaYax, ANns OofpeaeneHnss CKOPOCTU Mpouecca, 3afaHHoro
(hopMy/noil Nnn rpatnuKom.

MepBoO6pa3Has. Tabnmua nepsoobpasHbIX.

WHTerpan, ero reoMeTpuyeckuin n (U3MYECKUIn CMbICN. BbluncnieHve
NHTerpana no gopmyne HotoToHa—/1enbHNLIA.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBoeHMe y4yebHOro npeameta «MaTemaTuka» [O/MHKHO o06ecneymBaThb
[OCTVKEeHVE Ha YPOBHE cpefHero 06LLero 06pa3oBaHns Cnefytowmx IMYHOCTHBIX,
MeTanpeaMeTHbIX 1 NpegMeTHbIX 06pa3oBaTe/lbHbIX Pe3y/ibTaToB:

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS MpOrpammbl y4ebHOro npeameta
«MaTtemaTrKa» XapaKTepusyrTcs:

["paxaaHCKoOe BOCMNTaHME:

ChOPMMPOBAHHOCTBIO PaXKAAHCKOWN MO3MLMIN 00YYatoLLErocs Kak akTMBHOMO
M OTBETCTBEHHOrO UYjieHa pPOCCUIACKOro 06ulecTsa, MpeACTaB/IeHMEM O
MaTemMaTU4eckmX OCHOBaX (DYHKLMOHMPOBAHWSA PasfIMyHbIX CTPYKTYpP, SBEHUNA,
npouefyp rpaxaaHckoro oo6uiectsa (BblOOpbl, ONpPoOCbl M Mp.), YMEHUEM
B3aMMO/eNCcTBOBaTb C COUMaSIbHbIMA  WHCTUTYTaMWU B COOTBETCTBUM C  UX
(OYHKUMAMU U HA3HAYEHWEM.

MaTproTnyecKoe BOCMUTAHNE:

ChOPMMPOBAHHOCTLIO POCCUINCKOM rPaXKaaHCKON MAEHTUYHOCTN, YBaXKEHNS K
MPOLLIOMY M HAcTOSALLEMY POCCUMINCKON MaTeMaTWKM, LLEHHOCTHLIM OTHOLLEHMEM K
AOCTUDKEHUSAM POCCUMCKMX MaTeMaTUKOB N POCCUICKOIN MaTeMaTUYECKOW LLIKOSbI,
K MCNO/Mb30BaHNIO 3TUX [LOCTUMXKEHWUWA B [PYruUX Haykax, TEXHOMOrusx, cdepax
3KOHOMUKW.

[lyXOBHO-HPaBCTBEHHOI0 BOCMUTaHWS:

0CO3HaHVEM AYXOBHbIX LIEHHOCTEN POCCUIACKOTO Hapoaa;
CPOPMMPOBAHHOCTbID  HPABCTBEHHOrO  CO3HaHWSA, 3TUYECKOro  MOBEAEHWS,
CBSI3aHHOI0 C NPaKTUYECKNM MPUMEHEHNEM LOCTUMXEHUIA HAYKW U AeaTeNbHOCTLIO
YUYEHOr0; 0CO3HAaHNEM NIMYHOIO BKMada B NOCTPOEHME YCTOMUMBOIO OyAyLLErO.

SCTETMYECKOE BOCNUTAHUE:

3CTETUYECKMM OTHOLUEHVMEM K MUPY, BK/KOYas 3CTETUKY MaTemaTuyecKmx
3aKOHOMepHOCTEN, 00bEKTOB, 3ajau, peLLeHNiA, PACCY>KAEHWIA;
BOCMPUMMYMBOCTLIO K MaTeMaTUYeCKMM acnekTam pas/inyHbIX BUAOB MCKYCCTBA.

®dun3myecKoe BOCNUTaHUE:

CPOPMMPOBAHHOCTLID  YMEHUSA TMPUMEHATb MaTeMaTUYeckme 3HaHWA B
NHTepecax 3[40p0OBOro 1 6e3onacHoro obpasa >XXMW3HW, OTBETCTBEHHOIO OTHOLLIEHNSA
K CBOEMY 3[10pOBbl0 (30pOBOE MUTaHWe, cbanaHCUPOBaHHbIA PEXUM 3aHATUIA U

0TAbIXa, perynsapHas (hm3nyeckas aKTMBHOCTb); (HM3NYECKOro
COBEpPLLEHCTBOBAHUS, npu 3aHATUAX CMOPTMBHO-03,0POBUTE/IbHOWA
[eATeNbHOCTLIHO.

TpyLoBOe BOCNUTAHME:



FOTOBHOCTBHIO K TPYAY, OCO3HAHWEM LIEHHOCTU TPYLO/OUSA; NHTEPECOM K
pasnMYHbIM ~ chepam  MPOQECCMOHaIbHON  AeATENbHOCTW,  CBA3AHHbIM  C
MaTeMaTUKOM M €€ TMPUMIOXKEHNSAMU, YMEHWEM COBepLUaTb OCO3HAHHbIN BbIOOP
Oyaywiein npodgeccuv U peasiv3oBblBaTb COOCTBEHHbIE >KMU3HEHHbIE MNaHbl;
FrOTOBHOCTbIO M CMOCOBHOCTHIO K MaremMaTU4yeCKOMy 06pa3oBaHUIO U
camMo06pa30BaHUIO Ha MNPOTSKEHUN BCEW >KMU3HW; TOTOBHOCTbIO K aKTMBHOMY
Yy4acTuIO B PeLLeHNN NPaKTUYeCKUX 3a4a4 MaTeMaTUYecKom Hanpas1eHHOCTH.

SK0NOrnyecKoe BoCnuTaHue:

CPOPMMPOBAHHOCTLIO  3KONIOrMYECKON KYNbTYpbl, MOHUMaHWEM B/IUSHUSA
COLMaNbHO-3KOHOMUYECKMX MPOLECCOB Ha COCTOSAHME MPUPOAHOIN N COLMaIbHOM
cpedbl, OCO3HaHMeM r/106a/lbHOr0  XapakTepa 3KO/IOMMYecKMx npobnem;
OpueHTaumer Ha NPUYMeHeHVe MaTeMaTUYeCKUX 3HaHWA ONs pelleHns 3agady B
06/1aCTV  OKpY)KaloLLein cpefbl, MJaHUPOBaHMS MOCTYNKOB U OLUEHKM KX
BO3MOXXHbIX NOCNEACTBUIA AN1F OKPYXKALOLLEW Cpefpl.

LleHHOCTM Hay4HOro No3HaHus:

ChOPMMPOBAHHOCTLIO MUPOBO33PEHNSA, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO  pasBUTMA  HaykKM W OOLIECTBEHHOWM  MPaKTUKW,  MOHMMaHWeM
MaTemMaTUYecKoM HayKu KaK cepbl 4esioBeYecKon [AesTeNlbHOCTM, 3TaroB ee
pasBMTUA N 3HAYMMOCTU AN PasBUTUS LUMBUIM3AUMW; OBNafeHNEM A3bIKOM
mMaTeMaTMKN U MaTemMaTMYeCKOn KynbTypol Kak CPefCcTBOM MO3HaHMSA MUPa;
FOTOBHOCTBHIO OCYLUECTBNATb MPOEKTHYK W WUCCMeA0BaTe/IbCKY0 AeAaTeNbHOCTb
WHAMBUAYASIbHO U B Fpynne.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTanpeamMeTHble pe3y/bTaTbl OCBOEHWSI MPOrpamMMbl YYyebHOro npeameTa
«MaTemaTunKa» XapPaKTepn3yroTCcA OBJ/la€EHNEM YHUBEPCa/IbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

Ba3oBble OrMyeckune AenicTBnS:

e BbIAB/ATb N XapaKTepn3oBaTb CYLWECTBEHHbLIE MPU3HAKN MaTEMaTUYECKNX
0OBEKTOB, MOHATUIA, OTHOLLEHWIA MeX[y NOHATUSMK; (HOPMYMPOBATb
OMNpeAeneHnsl  MOHATWUIA,  YCTaHaBNMBATb  CYLUECTBEHHbI  MPU3HAK
KnaccuuKaumm, OCHOBaHMA Ansa 0600LEHNS U CpaBHEHWA, KpUTepun
NPOBOAMMOTO aHA/IN3A;



BOCNpUMHMMATb,  (OPMYyIMpPoBaTb W MPeobpas3oBbiBaTb  CYXKAEHUA:
yTBEPAUTENbHbIE N OTpULAaTeNlbHblE, eAMHWYHbIE, YacTHble N 06LUMeE;
YC/OBHbIE;

BbISIBNATb ~ MaTeMaTUyecKne  3aKOHOMEpPHOCTW,  B3aMMOCBA3M U
NpoTMBOpeUns B (aKTaX, [AaHHbIX, HaBMOLEHUAX W YTBEPXKAEHUSX;
npegnaraTb  KpUTepUM  AN19  BbISB/IEHUA  3aKOHOMEPHOCTE U
MPOTMBOPEYNI;

[enatb BblBOAbI C WCMO/b30BaHMEM 3aKOHOB JIOTUKW, AEAYKTUBHBLIX U
WHAYKTUBHBLIX YMO3aK/TKOUEHWIA, YMO3aK/IKOUEHWIA M0 aHa/Iornu;
MPOBOAUTL  CaMOCTOSATENIbHO — [0KasaTenbCTBa  MaTeMaTUYeCKmX
YTBEPXAEHWNA (NPAMble 1 OT NPOTMBHOIO), BbICTPaMBaTb aprymMeHTauuio,
NPUBOANTL MPUMEPblI U KOHTPNPUMEPLI; 060CHOBbLIBATL COOCTBEHHbIE
CY>XJEeHWS 1 BbIBOAbI;

BbIGMpaTb CMNoco6 peLleHWs Y4ebHON 3afaun (CpaBHMBATbL HECKO/bKO
BapMaHTOB peLUeHns, BblGUpaTb Hambosiee NOAXOAAWMA C  YUYETOM
CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBble MCCea0BaTeNIbCKUE AENCTBUS:

MCNONb30BaTh BOMPOCHI KakK MUCCNefoBaTe/IbCKUn UHCTPYMEHT MO3HAHUS;
(hopMynMpoBaTb BOMPOCHLI, (MKCUPYIOLLME MPOTMBOPeUne, npobremy,
yCTaHaB/MBaTb  MCKOMOe W  fAaHHOe, opmupoBaTb  TUMNOTE3Y,
apryMeHTMpOBaThb CBOO MO3ULMIO0, MHEHWE;

MPOBOAUTb CaMOoCTOATE/IbHO CMNIaHMPOBAaHHbIN 3KCMEPUMEHT,
nccnefoBaHWe MO YCTaHOB/IEHWIO OCOGEHHOCTE  MaTeMaTU4ecKoro
00beKTa, SBMEHUA, MPOLECCa, BbISABIEHUIO  3aBUCUMOCTEA  Mexay
06beKTaMu, ABMEHNSAMMI, NpoLeccamu;

CamMOoCTOATE/IbHO (hopMyNMpoBaTb 0606LLIEHNS 1 BbIBOAbI MO pe3y/ibTaTtam
MPOBEAEHHOro HabMOAeHUs, MCCefoBaHUs, OLEeHMBaTb [OCTOBEPHOCTb
MOMYYEHHbIX Pe3ynbTaToB, BbIBOAOB 1 06006LLEHWIA;

MPOrHO3MpPOBaTb BO3MOXHOE pPas3BUTME MpoLecca, a TakKXKe BblABUraThb
MPeanosIoXKEHNS O ero Pa3BUTUM B HOBbIX YCIOBUSIX.

PaboTa ¢ nHhopmMaumei:

BbIABNATb Ae(mMUMTbl MHDOPMaUMK, AaHHbLIX, HEOOXOAMMbIX ANA OTBEeTa
Ha BOMPOC W1 ANS PeLLeHns 3a0a4u;

BblOMpaTb  MHMOPMaUMIO M3 UCTOYHWMKOB  Pas3/IMYHbIX  TUMOB,
aHa/IM3npoBaTb, CMCTeMaTU3NPOBaTb U UHTEPMNPETMPOBATL UH(OpMaLMIO
pa3/IMyHbIX BULOB 1 (POPM NpeAcTaBeHUS;

CTPYKTYpUpOBaTb MH(OopMaLKIo, NPeACTaBNATb €€ B pa3/IMyHbIX popmax,
WNNKOCTPUPOBATL Fpajinyecku;



2)

OLEHMBaTb  HAAEXHOCTb  MHKOPMaUMM MO CaMOCTOSATENbHO
ChOpMYNMPOBAHHBIM KPUTEPUSAM.
YHueepcaﬂbele KOMMmMyHUKanmueHsvle 061201’7’1814}1, obecnequsaom

C@OpMMpO@ClHHOCWlb COUYUAIbHbLX HABBLIKOB 06ytta}0u;uxc;1.

OO0LLEeHNeE:

BOCMPUHMMATL U (hOPMYNMPOBaTh CYXKAEHWS B  COOTBETCTBUMM C
YCNOBUSAIMU U LIENSIMW OBLLIEHNS; ICHO, TOYHO, FPaMOTHO BbIpaXkaTb CBOHO
TOUKY 3PEHMSI B YCTHbIX M MUCbMEHHbIX TEKCTax, [jaBaTb MOSICHEHWS MO
X0Ay peLLleHuns 3aaaum, KOMMEHTUPOBATb NOMYYeHHbI pe3ynbTar;

B X0/le 00CY)X/eHWs 3aaBaThb BOMPOCHI MO CYLLECTBY 06CYKAaEMOI TeMbI,
Npo6neMbl, peLiaeMoii 3a4aun, BbiCKasblBaTb U/eun, HalleNeHHbIe Ha MOWCK
PELLEHNs; COMOCTaBNATb CBOW CYXAEHUS C  CYXAEHWUSMU  ApYruX
YUYaCTHMKOB [uanora, 06Hapy>XuBaTb pasnuuve U CXOACTBO MO3ULWIA; B
KOPPeKTHOI hopme (hopMyNMPOBaTh Pa3HOr/lacus, CBOU BO3PaXKEHUS;
NPeAcTaBNsTb  pe3y/bTaTbl  PelleHns  3aflayn,  3KCMepuMeHTa,
NCCNeaoBaHUSA,  MPOeKTa,  CaMOCTOSITe/IbHO  BblGMpaThb  hopmar
BbICTYMN/IEHMSA C YYETOM 3aay Npe3eHTalumn 1 0COBEHHOCTEN ayanTopUn.

CoTpyAHNYeCTBO:

3)

MOHMMAaTb W WCMOMb30BaTb  MPeMMyLLecTBa  KOMaHAHOW
NHAVBUAYaA/IbHOW paboTbl MPY peLLeHnn y4ebHbIX 3aga4; NpUHMMaTb Lienb
COBMECTHON [eATeNIbHOCTW, NaHMPOBaTb OpPraHM3aumio COBMECTHOW
paboTbl, pacnpeaensTb BUAbl paboT, A0roBapmBaTbCs, 06CyKAaTb NPOLEeCcC
N pe3ynbTat paboTbl; 0606LaTh MHEHWS HECKONbKMX NIOAEN;
y4yacTBOBaTb B rpynnoBbix hopmax paboTbl (06CYy>KAeHNS, 06MEH MHEHWIA,
«MO3rOBble LUTYPMbI» U WHbIE); BbINOMHATL CBOK 4acTb paboTbl U
KOOPAUHMPOBaTbL CBOW  AEACTBMA C  APYTMMW  4YfieHaMuM  KOMaH[bl;
OLeHMBaTb Ka4yeCTBO CBOEro BKMafa B O6LMIA MPOAYKT MO KpUTEpUsM,
ChopMyIMpPOBaHHLIM YYaCTHMKaMWN B3aMOLENCTBUS.

YHnueepcanvnvie pezyiamueHbvle Oeticmaus, obecneyusarom

gbopmupoeaﬁue CMbBICIIO6bIX YCNIAHOBOK U IHCUZHEHHBLX HABBLIKOB JIUHHOCMU.
CamoopraHusauus:

COCTaBNATb MaH, aNroOpUTM PeLLIeHNs 3aAa4u, BbIOMPaTb CMOCO6 PELLEHNS C

YUYETOM VIMEIOLLMXCA PECYPCOB U COBCTBEHHbIX BO3MOXXHOCTEN, apryMeHTUPOBaTb
1 KOPPEKTMPOBATb BapUaHTbI PELLEHWNIA C YYETOM HOBOW MH(OpMaLMK,
CaMOKOHTPO/Ib:

BNajeTb HaBblKaMW MO3HABaTE/IbHOM pediieKCMn  Kak  OCO3HaHWS
COBEpLUaEMbIX AEACTBUIA N MbICUTENbHBIX MPOLECCOB, UX PEe3y/bTaToB;
BNafeTb Crnocobamnm CamOMnpoBepPKWM, CaMOKOHTPONs mpouecca WU
pe3ynbTaTa peLleHns MaTeMaTUYeCKol 3aaauu;



o nNpeaBuaeTb TPYAHOCTW, KOTOPble MOTYT BO3HWKHYTb MNPU  PELLEHNN
3a/lauyn, BHOCWUTb KOPPEKTMBbI B [eATENbHOCTb Ha OCHOBE HOBbIX
00CTOATENLCTB, AAaHHbIX, HAaEHHbIX OLUNOOK, BbISBIEHHbIX TPYAHOCTEN;

e OLEHMBATb COOTBETCTBME pe3y/nbTaTa LEAM W YCNOBUAM, OGBSACHATH
MPUYMHBI JOCTUMXKEHUS UMM HE[OCTUMXKEHUS Pe3y/bTaToB [AEATeNbHOCTH,
HaxoAWTb OLIMOKY, aBaTb OLIEHKY NPMOOPETEHHOMY OMbITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHure y4yebHOro Kypca «Anrebpa v Hayasia MaTeMaTUYecKoro aHanmsa»
Ha YpOBHe cpefdHero 06LLero obpasoBaHMsA LOMHKHO 06ecrneymBaTb AOCTUMXKEHME
crieflytoLmx npeaMeTHbIX 06pa3oBaTe/ibHbIX Pe3y/bTaToB:

10 KJIACC

Yuciaa ¥ BLIYUCJTIEHUA

OnepupoBaTb MOHATMSAMW: pauuoOHaibHOe W AeWACTBUTENIbHOE  4uMCho,
00ObIKHOBEHHas 1 AecATUYHas Ap00b, MPOLIEHTbI.

BbiNonHATL  apudMeTMyecKMe — onepaumMnm € pauuoOHaslbHbIMKM U
AEeACTBUTENIbHLIMY YMCNaMU.

BbINONHATL NPUGAMKEHHBIE BbIYUCIEHWNA, UCMO/Mb3YS NpaBuna OKPYrieHns,
Aenatb NPUKUAKY U OLEHKY pe3y/ibTaTta BblYUCIEHUIA.

OnepvpoBaTb MOHATUAMW: CTeMeHb C LefibIM MoKasaTeneM; CTaH4apTHas
(hopma 3anmMcu  OENCTBUTENIbHOrO YMCNa, KOPEHb HATypalbHOW  CTereHu;
1CMO/b30BaTh NOAXOAALLYHO (POPMY 3anncK AeACTBUTENbHBLIX YNCEN A9 PeLIeHNS
NpaKTUYeCKMX 3a4a4 1 NpeacTaBeHNs JaHHbIX.

OnepupoBaTb MOHATUAMMU: CUHYC, KOCUHYC W TaHTreHC MPOU3BOJILHOIO YIna;
MCNONb30BaTh 3anuChb NMPOM3BOJILHOIO Yria Yepe3 06paTHble TPUrOHOMETPUYECKME
hyHKUMN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTb MOHATUAMU: TOXAECTBO, YpPaBHEHWe, HEePaBEHCTBO; LIe/Ooe,
paunoHasibHOe, NppaLMoHa/IbHOE YpaBHEHWE, HEPABEHCTBO; TPUrOHOMETPUYECKOE
YPaBHEHWE;

BbINnonHATb npeobpa3oBaHMsi TPUTOHOMETPUYECKMX BbIPXKEHNA U peLuaTb
TPUrOHOMETPUYECKNE YPaBHEHMS.

BbINnonHATb nNpeobpa3oBaHus LeNbIX, pauuoHabHbIX U MppauvoHasIbHbIX
BbID@KEHNUA W pewaTb  OCHOBHble  TWMbl  UENbIX, pPauMOHa/IbHbIX U
nppaLoHaIbHbIX YpaBHEHUIA U HEPABEHCTB.

MpYMEHATb YpaBHEHUS U HEPABEHCTBA 4151 PELLUEHNA MaTeMaTUYecKnX 3agau
1 3a[a4 13 pas/IMUHbIX 061aCTel HaYKN U peasibHOMN XXU3HU.



Mogenvuposatb peasibHble CUTyauuM Ha A3blke anredpbl, COCTaBNATb
BbIPp@KEHWNS, YpaBHEHWs,, HepaBeHCTBA MO YC/MOBMIO 3afayn, WUCCefoBaTh
MOCTPOEHHbIE MOAENN C UCMONb30BaHEM annapara aireépsbl.

DOyHKUMH U TPaPUKH

OnepupoBaTb MOHATUAMW: PYHKLUMA, CNOCO6LI 3a4aHnsA (yHKUUK, 06/1acTb
ornpefesnieHnss M MHOXECTBO 3HAYeHMI (PYHKUMKU, TpamK (YHKUUW, B3aMMHO
obpatHble PyHKLMN,

OnepvpoBaTb MOHATUSAMW: YETHOCTb WM HEYETHOCTb  (PYHKUUMW, HYK
(YHKLUN, NPOMEXYTKN 3HAKOMOCTOAHCTBA.

cnonb3oBaTh rpagmkmn QYyHKUMIA NS PeLeHNs YpaBHEHUIA.

CTpouTb 1 ynTaTb rpaiukn MMHENHOW PYHKLMKW, KBaApPaTUUHON (DYHKLNN,
CTEMEHHON (hYHKLMM C LieNbIM MoKasaTesiem.

Mcnonb3oBaTb  rpamkym  (OyHKUMIA  Ans UCCNefoBaHWUA  MPOLECCOB U
3aBMCMMOCTEN NPU peLleHnn 3af4a4d U3 ApYrmx y4yebHbIX NpeamMeToB U peasibHOi
YKN3HK; BblpaXKaTb (HOPMY/iamMi 3aBUCUMOCTU MEXAY BEMUNHAMMU.

Hauyana MmareMaTH4yeckoro aHajimu3a

OnepupoBaTb  MOHATUAMW:  MOCNeLOBATE/IbHOCTb, apumMeTMyecKas WU
reoMeTpuryeckas Nporpeccuu.

OnepvpoBaTb  MOHATUAMW: GECKOHEYHO Y6blBaloLWas reoMeTpuyeckas
nporpeccus, CymMmma 6eCKOHEYHO YObIBatOLLLE FrEOMETPUYECKOW MPOrpPeccum.

3afaBaTb MoC/ef0BaTe/lbHOCTU Pa3IMYHbLIMK Croco6amu.

cnonb3oBaTb CBOWCTBA NOCNEAOBATENbHOCTEN U MPOrPeccuii Ans peLleHuns
peasibHbIX 33a4 NPUKIaLHOro Xapakrepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTb MOHATUAMUW: MHOXECTBO, OMepaLmn Haf, MHOXeCTBaMM.

Mcnonb3oBaTb  TEOPETUKO-MHOXKECTBEHHbIA — annapatr A1 onMcaHus
peasibHbIX MPOLECCOB W SB/IEHWA, MPU pelleHun 3afjady U3 Apyrux YyyebHbIX
NpeLMeTOB.

OnepupoBaTb  MOHATUAMW:  ONpeAeneHne,  Teopema,  CNeACTBuE,
[0Ka3aTeNbCTBO.

11 KIIACC

Yuciia 1 BBIYMCTIEHUS

OnepupoBaTb MNOHATUAMMW: HaTypaslbHOe, LIEN0e 4YWUCNo; WCMNO/b30BaTb
MPU3HakKn AETMMOCTU LENbIX YnCen, pa3noxxXeHne Yncra Ha npocTbie MHOXUTENN
ANS pelleHns 3aaay.

OI'IGpI/IpOBaTb MOHATUEM: CTEMEHb C PaUOHa/IbHbIM MOKa3aTeNeEM.

OnepvpoBaTb MOHATUAMWU: NIOrapuM YmMcna, AECATUYHbIE U HaTypasibHble
NorapummMbl.



YpaBHeHMS U HEpaBeHCTBA

MpyMeHATb  CBOWCTBA CTENeHW ANns  NpeobpasoBaHWst  BbIPaXKeHWI;
onepmpoBaTb MOHATUAMW: MOKa3aTe/lbHOe YpaBHEHVME W HepaBeHCTBO; pellaTb
OCHOBHbIE TUMbl NOKa3aTeNbHbIX YPaBHEHWIA N HEPABEHCTB.

BbinonHATL  Npeobpa3oBaHMst  BbIPKEHWUIA, COAepXKallyMx norapugmel;
onepupoBaTb MOHATUAMU: IOFapUPMNYECKOEe ypaBHEHME U HEPABEHCTBO; peLuaTb
OCHOBHbIE TUMbl TOrapPUPIMNYECKNX YPaBHEHUIA N HEPABEHCTB.

HaxoauTb peLleHns NPOCTeLWMX TPUTOHOMETPUYECKNX HEPaBEHCTB.

OnepupoBaTb MOHATUAMMW: CUCTEMA /IMHEWHbIX YPaBHEHUA U €€ peLLeHuE;
MCNONb30BaTb CUCTEMY JIMHENHBIX YPaBHEHWI A5 peLLeHns NPaKTUYecKnx 3agay.

HaxoanTb peLueHns NpocTeLwmMX CUCTEM U COBOKYMHOCTEN paLOHaIbHbIX
YPaBHEHWI 1 HEPABEHCTB.

Mogenuposatb peasibHble CUTyauuMn Ha A3blke anrebpbl, COCTaB/ATb
BbIP&XKEHMS,, YpaBHEHWS, HepaBeHCTBA W CUCTEMbl MO YCNOBMIO 3ajauw,
1CCneaoBaTh NOCTPOEHHbIE MOZE/NM C UCMO/b30BaHKEM arnapara aireépbl.

@OyHkuuu U rpadpuku

OnepvpoBaTb  MOHATMSAMKU:  MNepuoamyeckast  (YHKUMS,  MPOMEXYTKM
MOHOTOHHOCTM  (OYHKUMKW, TOYKM 3IKCTpeMyma (YHKUMMK, Hambosnbluee W
HauMeHbLLIEe 3HAYeHWs QYHKUMM Ha MNPOMEXYTKe; WCMonb3oBaTb WX A1
nccnefoBaHnsa (YHKUMK, 3afaHHOM rpaguKomMm.

OnepvpoBaTb MOHATUAMM: rpauKM MOKasaTeNbHON, NorapuMUYEcKor
TPUTOHOMETPUYECKUX (PYHKLMIA; N306paKaTb UX HA KOOPAUHATHOM MIOCKOCTM U
MCNONb30BaTh A/19 PELUEHUS YPaBHEHWIN 1 HEPABEHCTB.

306paxkaTb Ha KOOPAMHATHOM NMIOCKOCTU rpadimKn NIMHENHBLIX YPaBHEHWI
1 MCNOMb30BaTb UX AN PELUEHNSI CUCTEMbI JIMHENHBIX YPaBHEHWIA.

Wcnonb3oBath  rpamkn  (OyHKUMIA 41 MCCNefoBaHMs  MPOLECCOB U
3aBMCUMOCTEN U3 APYrnX yUYebHbIX ANCLUMIINH,

Havana MmareMaTH4ecKOro aHaju3a

OneprpoBaTb MOHATUAMU: HEMNpepbiBHAs (YHKLUMS; NPOM3BOAHAS (YHKLMN;
MCNONb30BaTb FTEOMETPUYECKUIA N (IN3NYECKUIA CMbICT MPOU3BOAHON AN PeLLeHNs
3ajau.

HaxoanTb NPon3BOAHbIE 3/leMEHTaPHbIX (DYHKLMIA, BbIYUCNATL NPOU3BOAHbIE
CYMMbI, NPON3BELEHNSA, YACTHOTO (DYHKLWIA.

cnonb3oBaTth NPOM3BOAHYHO ANS UCCefoBaHNsA (DYHKLUM HA MOHOTOHHOCTb
N 3KCTPEMYMbI, MPUMEHSTb Pe3ynbTaTbl UCCNEA0BAHNA K MOCTPOEHUIO rPpadiMKoB.

cnonb3oBaTb NPOW3BOAHYIO [J19 HAXOXAEHWA Hauyudllero pelieHus B
MPUKNaAHbIX, B TOM YK1Ce COLMaIbHO-3KOHOMUYECKUX, 3afaqax.

OnepvpoBaTb  MOHATUAMM: MepBoO6GpasHas W WHTerpas; MOHMMaTb
reoOMEeTPUYECKNIA N (IN3NYECKMIA CMbIC/T MHTErpana.



HaxoauTb nepBoobpasHble 3M1EMEHTAPHbIX PYHKUWIA; BbIMUCAATbL UHTErpa
no opmyne HoroToHa—/leinbHMLa.

Peliatb nNpukKnagHble 3afayvn, B TOM 4YMCNe COLMaNIbHO-3KOHOMUYECKOrO U
(hM3MUecKoro xapakrepa, CpeAcTBaMyM MaTeMaTUYECKOro aHam3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
MHo>KecTBa paLmoHa/IbHbIX 1
1 eCTBUTE/bHbIX Yncen. PaymoHabHble 14 1 bubmmoreka LIOK
A e https://m.eds00.ru/7f419d08
YpaBHeHWA 1 HepaBeHCTBa
5 ®yHKLMN 1 rpagnkn. CTerneHb C Lenbim 6 Bubnnoteka LLOK
nokasaresiem https://m.edsoo.ru/7f417af8
3 ApUpMETNYECKNIA KOPEHb N—OI1 CTENEHMN. 18 1 Bubnnoteka LLOK
VppauroHa/ibHble ypaBHeHUS N HepaBeHCTBa https://m.edsoo.ru/7f417af8
dopmyrnbl
4 T mﬁo:omeT NN. TPUroOHOMETPUYECKME 22 1 Bubnnoreka LIOK
P pun-p P https://m.eds00.ru/7f417af8
ypaBHeHUs
5 MocnenoBaTenbHOCTY U NPOrpeccun 5 bubmuoreka LIOK
A porp https://m.edsoo.ru/7f417af8
5 [MoBTOpeHWE, 0606LLEHME, CUCTEMATM3AL NS 3 1 Bubnnoteka LLOK
3HaHWIA https://m.edsoo.ru/7f417af8
OBLWEE KOJIMYECTBO YACOB INO NMPOIrPAMME 68 4 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuyeckue
n/n NIporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
CreneHb ¢ paunoHabHbIM NMoKa3aTenem.
1 MokasaTtenbHas PyHKLMS. MMokasaTe/bHble 12 1 bubnmoteka LIOK
' https://m.edso00.ru/7f417af8
ypaBHeHUs 1 HepaBeHCTBa
Norapngmnyeckaa QyHKLMS.
2 ﬂorapmimmqecme (*)yaB:IEHMH n 12 bubnmotexa LIOK
P yp https://m.edsoo.ru/7f417af8
HepaBeHCTBa
TpUroHoMeTpUYecKme YHKUUN N UX
3 r pa(*)I/IKI/I T EerHomeTcpv)l/qecL:(me 9 1 bubmmoreka LIOK
P 1P P https://m.eds00.ru/7f417af8
HepaBeHCTBa
. Bubnmoteka LIOK
4 lMponssoaHas. MNprmeHeHEe NPON3BOLHO 24 1 https://m.edsoo.ru/7f417af8
5 VIHTerpan n ero npmeHeHus 9 bubmmoreka LIOK
P P https://m.edsoo.ru/7f417af8
o Bubnnoteka LLOK
6 CucTemb! ypasHeHmiA 12 . https://m.edsoo.ru/7f417af8
7 HaTtypanbHble 1 Lenble yncna 6 bubnuoreka LIOK
yp . https://m.edsoo.ru/7f417af8
3 MoBTOpeHue, 06006LLEHNE, CUCTEMATM3ALMA 18 5 Bubnnoteka LLOK
3HaHWUN https://m.edsoo.ru/7f417af8
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

"Anrebpa 1 Hayana matemarmyeckoro aHanmsa™ LL.A.Annmos, O .M.

KonarvH n gp. "lNpoceeLleHne™

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. resh.edu.ru - «Poccuinckas aneKTPOHHas LLIKOMa» — 3TO MOJHbIV LUKONbHBIN
KypC YPOKOB; 3TO MH(hOpPMaLMOHHO-06pa3oBaTe/lbHas cpefa, 00beanHAIOLLan
YUYEHVKa, yUnUTens, poanTens.

2. fipi.ru - EF'3 — ato hopma rocynapcTBEHHOM MTOroBOWM aTTecTaumm no
obpa3oBaTe/ibHbIM MporpaMmam cpefHero obuiero obpasosaHums

3. http://www.school.edu.ru - Poccuiicknii 06LLeobpa3oBaTes/ibHbIiA NopTa



