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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 TpPeboBaHWIA,
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 0OYYaALOLLMXCA.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hauyana MaTemaTW4eckoro aHanmsa» SBNSeTCS OAHVMM U3
Hanbonee 3HauYMMbIX B Mporpamme CTaplluelidi LIKO/Mbl, MOCKOMbKY, C O/HOA
CTOPOHbI, OH 06ecneynmBaeT MWHCTPYMEHTa/IbHY0 6a3y [ns M3yyeHMs BCex
eCTEeCTBEHHO-HaYUHbIX KYpCOB, a C APYroil CTOPOHbI, (hOPMMPYeT NOrnyeckoe U
abCTPaKTHOE MbILLNEHME YYyalMXCA Ha YPOBHE, HEOOXOAMMOM [/ OCBOEHMS
KYPCOB MHM OPMaTVKK, OOLLECTBO3HAHMS, WUCTOPUK, CMOBECHOCTW. B  pamkax
[AHHOT0 Kypca Yyualluecs OBNafeBatoT YHMBepCalbHbIM $3bIKOM COBPEMEHHO
HayKWM, KOTopas (hopMynnpyeT CBOU AOCTUXKEHMS B MaTeEMaTMYeCKoi hopMe.

Kypc anrebpbl 1 Hayan MaTeMaTyecKoro aHanusa 3akna/blBaeT OCHOBY ANS
YCMELIHOrO OBMafeHNs 3aKoHaMu (U3NKK, XUMUK, GUONOTUK, MNOHUMAHWS
OCHOBHbIX TEHAEHUWA 3KOHOMWUKM W  OOLUECTBEHHOM >KU3HM, MNO3BONSET
OPWEHTMPOBATLCS B COBPEMEHHBIX LMBPOBbLIX M KOMMbIOTEPHbLIX TEXHOMOUSIX,
YBEPEHHO WUCMO/Mb30BaTb WX B MOBCEAHEBHON XXM3HW. B TOoXKe Bpems OBnafeHue
a6CTPAKTHLIMA 1 NOTUYECKU CTPOFMMM  MaTeMATUUYECKMMM  KOHCTPYKLIMSIMM
Pa3BMBAET YMEHME HaxoAuTb 3aKOHOMEPHOCTW, OBOCHOBbLIBaTb WCTUHHOCTb
YTBEPXKAEHWS, NCMOMb30BaTh 060OLLEHNE Y KOHKPETM3ALIMI0, abcTparMpoBaHue U
aHanoruto, GopmMmpyeT KpeaTUBHOE 1 KPUTMUYECKOE MblLLeHMe. B xoae n3yuyeHus
anrebpbl 1 Hayas MaTemMaTMUYecKoro aHanM3a B CTapLUeil LiKone yualimecs
MONyYatoT HOBbLIA OMbIT pPeLUeHNss NPUKNAAHbIX 3a4ad, CamMOCTOSTENIbHOro
MOCTPOEHMSI MaTeMaTUUYECKUX MOAENei peanbHbIX CUTyauuidi U MHTEpnpeTauun
MOMYYEHHbIX  PELUEHWIA,  3HAaKOMATCA C  NpUMepaMuM  MaTeMaTMYecKuX
3aKOHOMEPHOCTE B MpMpoAe, Hayke W B WCKYCCTBe, C BblAAHOLMMUCS
MaTEMaTUUYECKUMM OTKPLITUSIMU U X aBTOPaMM.

Kypc 06nagaeT 3HauMTeNbHbIM BOCMMUTATENbHLIM MOTEHLMANOM, KOTOpbIN
peasn3yeTcsl Kak 4epe3 y4yeGHbIi mMaTepuasn, Croco6CTBYHOLLMIA (HOPMUPOBAHMIO
Hay4yHOr0 MWPOBO33PEHNs, TaK M 4epe3 crneunduky y4yebHON AesTenbHOCTH,



TpebytoLLel CaMOCTOSATE/IbHOCTH, aKKypaTHOCTH, MPOAO/HKUTENIbHOM
KOHLEHTpaLUuy BHUMaHUA 1 OTBETCTBEHHOCTM 3a MO/YYEHHbIN pe3y/bTar.

B ocHoBe MeTOAMKM 06yyeHus anrebpe M Hayasam MaTeMaTUYecKoro
aHaM3a NeXNUT AeATeNbHOCTHbIM NPUHLMN 00YYeHNs.

CTpyKTypa Kypca «Anrebpa v Ha4yana MaTeMaTMyeCKOro aHan3a» BKIKYaeT
CNeflytolime coaep)KaTeslbHO-MeTOAMYECKNE JIMHUK: «Yucna W BbIYUCIEHNSA»,
«DYHKUMM 1 TpagmKu»,  «YpaBHEHWS M HepaBeHCTBa», «Hauvana
MaTeMaTUYeckoro aHanmsa», «MHOXecTBa W flofMKa». Bce OCHOBHble
cofiepXKaTeNbHO-METOANYECKE JIMHAM U3Y4YaroTCA Ha MNPOTSXKEHUU ABYX JeT
06yYeHns B CTapLLUEi LUIKOMe, eCTECTBEHHO [OMOMHAA APYr Apyra v MocTerneHHo
HacbllasCb HOBbIMM TeMamu W pasgenamu. [aHHbIA  Kypc  ABNSieTCH
MHTErpaTuBHbLIM, MOCKO/IbKY O00beAMHSET B cebe cofepXKaHWe HECKObKMX
MaTemaTU4ecKuxX AUCUMNANH: anrebpa, TPUrOHOMETPUSA, MaTeEMaTUYECKUIA aHaIn3,
Teopuss MHOXeCTB W Ap. Mo Mepe TOro Kak yw4almecs OBfafeBatOT BCE 6osee
LUIMPOKNM MaTeMaTMYECKMM annapaToM, Y HUX MocnefoBaTelbHO POpPMUMPYETCs U
COBEPLUEHCTBYETCA YMEHMe CTPOMTb MaTemMaTUYecKyld MOfe/b  peanbHOiA
CUTyauun, MNPUMEHATb 3HaHWUSA, MOJyYeHHble B Kypce «Arebpa M Havana
MaTemaTU4eckoro aHainsa», NS peLleHns caMoCcToATe/lbHO CHopMYIMPOBaHHOM
mMaTemaTn4ecKkom 3afadu, a 3aTem MHTEPNPeTMPOBaTb NOYyYEHHbI pe3y/bTar.

Cofep>aTeNlbHo-MeToAuYeckas MHUA «Uncna u BbIUMCNIEHWS» 3aBepLUaeT
(hopmMMpoBaHMe HaBbIKOB MCMO/b30BaHNSA AEACTBUTENbHBIX UYMCEN, KOTOPOE ObI0
Ha4yaTto B OCHOBHOW LUKONe. B cTapluein LIKone 0coboe BHUMaHWE YAenseTcs
(hOPMMPOBAHMIO MPOYHBIX BbIYMC/NTE/IbHBLIX HaBbIKOB, BK/KOYalOWMX B cebs
MCNONb30BaHNE pPa3/IMYHbIX (POPM 3anucu AeCTBUTENIbHOTO 4ucna, YMeHue
paUMOHanbHO BbIMOMHATL [EACTBMS C HUMW, fenaTb MNPUKUAKY, OLIEHMBATb
pesynbTar. O6yuvatolmecs MNOAyyardT HaBblKM NPUOAVKEHHBIX BbIYUCIEHWUA,
BbIMO/IHEHNA AEWCTBMI C uuMcCnamu, 3anmncaHHbIMM B CTaHAApPTHOM hopme,
MCNONb30BaHNA MaTeEMATUYECKMX KOHCTaHT, OLeHNBaHMS YNC/IOBbIX BblPXKEHMWIA.

JInHUS «YpaBHEHUS N HepaBEHCTBa» Peasn3yeTcss Ha MPOTSHKEHUN BCEro
00yyeHMsi B CTaplleli LUKOMe, MOCKO/MbKY B KaXAOM pasfene nporpammbl
NpeayCMOTPEHO peLleHne COOTBETCTBYIOLMX 3afdad. ObyuatoLiyecs OBnageBaroT
Pa3/IMYHbIMKM  MeTO4amMM PeLleHns LefblX, PauuvoHasIbHbIX, MppaLMOHaIbHbIX,
MokasaTe/lbHbIX,  JIOrapuMUYECKUX U  TPUTOHOMETPUUECKMX  YPaBHEHWIA,
HEPaBEHCTB M NX CUCTEM. MoNyUYeHHbIE YMEHNSA MCMONb3YHOTCS NPU NCCNEA0BaHNN
(OYHKUMA C NOMOLLH MPOM3BOAHONM, PELUEHUN MPUKNaAHbIX 3aday U 3afay Ha
HaxoXAeHne HanboNblUMX W HaMMEHbLUMX 3Ha4YeHWUin  (PYyHKUMW. [aHHas
cofepaTenbHasd /IMHUA BK/OYaeT B Cebs Takke (DOpMMPOBaHUE YMEHWIA
BbINO/HATL PacyéTbl MO hopmynam, npeobpasoBaHMst LEMbIX, paunMoHasbHbIX,
MppaLMOHanbHbIX M TPUTOHOMETPUYECKMX BbIPKEHWUIA, a TakKXKe BbIPXKEHWIA,



cogepxawux cTeneHn wn norapudmel. bnarogaps msyyeHuUto asnrebpavyeckoro
matepvana  MPOUCXOAWUT  AasibHeilllee  pasBUTME  aJITOPUTMUYECKOTO 1
abCTPaKTHOr0 MbILWIEHNA  yyawmuxcs, (OpMUPYIOTCA HaBblKWM  Ae4YKTUBHbIX
paccy>keHuin,  paboTbl C  CUMBO/IbHbIMW  (pOpMamu,  MpeacTaB/eHUs
3aKOHOMEPHOCTEN W 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/le 3aaéT
rnocnefoBaTe/lbHOCTb N3yYeHns marepuvana. N3y4yeHme CTENeHHOM,
rokasaresibHOW, NIorapuMMmUyeckon 1 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, MO3BOMIAIOLLIMX BbIpaXaTb 3aBUCUMOCTM MeXAy BeM4yMHamu B
pasNYHOM (Popme: aHa/IMTMYECKON, rpanyeckor 1 CroBecHOW. Ero msy4veHme
CMOCOOCTBYET  PasBUTUIO  aITOPUTMUYECKOTO  MbILL/IEHNSA, CMOCOOGHOCTU K
0606LLIEHNIO N KOHKPETM3aL MK, UCNOMb30BaHMIO aHasIor 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, BbIYUCNATL MAoWaan Guryp n o06bEMbI Ten, HaxoamMTb CKOPOCTU Wt
YCKOPEHUs MpoueccoB. [laHHas cogepxxaTefibHas JIMHUA OTKPbIBaeT HOBbIE
BO3MOXHOCTW MOCTPOEHUSI MaTeMaTUYECKUX MOAEeNed peasibHbIX CUTYyauuin,
HaXOX/AEHUA Haunyullero peleHns B MNPUKNagHbIX, B TOM 4uCne CcoumanbHO-
9KOHOMWYECKMX, 3afadvaX. 3HaKOMCTBO C OCHOBaMK MaTeMaTU4ecKoro aHaamsa
CNoCco6CTBYET PasBUTUIO 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.

CofepxxartefibHo-meToauyeckas nMMHUS «MHOXeCTBa U NorMka» B OCHOBHOM
MOCBALLEHA  3/1eMEHTaM  TEOPUM  MHOXECTB.  TeopeTMKO-MHOXXECTBEHHbIE
NpefcTaBfEHUs MPOHU3bIBAIOT BECb KYPC LUKO/IbHOW MaTeMaTWKW K npegnaratoT



Hanbonee YHVBEPCa/bHbIN A3bIK, 00bEAVHAOLLNIA BCE pa3fe/ibl MaTeMaTKA 1 eé
MPUIOXKEHWNIA, OHW CBA3LIBAOT pasHble MaTemMaTuU4ecKue AUCUMNIVHBI B eANHOe
uenoe. Mo3ToMy BaXKHO [AaTb BO3MOXHOCTb LUKO/IbHVUKY 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 MOZE/MPOBaHUA, KOTOpble  MPU3BaHbI
ChopMMpoBaTb HaBbIKM MOCTPOEHUA MOZENEN peasibHbIX CUTYaLuiA, NCCNes0BaHNA
3TUX MOAeNelt C MOMOLLbKO arnapaTta anrebpbl M MaTemMaTUYecKoro aHaimsa u
WHTepnpeTaLmMmn nosyyvyeHHbIX pe3y/bTaToB. Takue 3afaHus Br/eTeHbl B KaXK/blIM
13 pa3fenos NporpaMmbl, MOCKO/IbKY BECh MaTepua Kypca LLUMPOKO MUCMO/b3yeTCs
AN peLleHnsa NpuKnagHbiX 3agad. Mpu peleHnn peasibHbIX NPaKTUYecKMX 3afaq
yvalymecs pasBvBalOT HabNo4aTeNlbHOCTb, YMEHME HaxO4MTb 3aKOHOMEPHOCTH,
abcTparMpoBsartbCs, MCMOMb30BaTb aHanormio, 0606LaTb U 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 Hayas mMaTemMaTU4ecKoro
aHa/M3a 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 ymcna. OBbIKHOBEHHbIE W [LECATUYHbIE APO6W, NPOLEHTHI,
OeCKOHeuHble  nepuoguyveckne  apobu.  ApudmeTnyeckne  onepaumm  C
pauMoHa/IbHbIMK YKCNaMK, Npeobpa3oBaHNA YMCIOBbIX BblpaXKeHWIA. pumeHeHNe
Apo6eit 1 MPOLEHTOB AN peLleHns NPUKNagHbIX 3afa4y M3 pas/iMyHbIX OTpacnen
3HAHWIA U peasibHON YXU3HU.

[encTBuTENbHBbIE  YMcna.  PauuoHaibHble Y MppauMoHa/bHble  Yucha.
ApupmMeTnyecKe ornepaumm C AeNCTBUTENbHBIMW Yncnamn. pubanKeEHHbIe
BbIUMC/IEHUA, NPaBUIA OKPYT/IeHUS, MPUKUAKA U OLeHKA pesy/ibTaTa BbIYMCIeHUA.

CreneHb C uUenbiM  nokasaTtenem. CraHfgapTHad dopma  3anucu
LeCTBUTENIBHOTO  Yucna.  Vcnonb3oBaHMe  MOAXOAsALWeld  (hOpMbl  3amnucu
[EACTBUTENIbHBIX Yucen AN PelleHns MNpakTUYecKUX 3afad U MpeacTaB/ieHuns
[aHHbBIX.

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

CUWHYC, KOCUHYC W TaHTeHC YMCNOBOro aprymeHTa. ApPKCUHYC, apKKOCUHYC,
aPKTaHIeHC YMC/0BOro aprymMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTsa 1 TOX/AECTBEHHbIE NMPeobpa3oBaHus.

MpeobpasoBaHue TPUTOHOMETPUYECKIX BbIPaXKEHNIA. OCHOBHble
TPUrOHOMETPUYECKUE (POPMYIIbI.

YpaBHeHWe, KOpPeHb YpaBHeHWsA. HepaBeHCTBO, peLleHMe HepaBeHCTBa.
MeToz UHTEpPBa/IOB.

PeLleHme LefbIX 1 Ap06HO-paLMOHa/IbHBIX YPaBHEHWIA 1 HEPABEHCTB.

PeLLeHVe nppaunoHabHbIX YpaBHEHWNIA M HEPABEHCTB.

PeLeHne TPUroOHOMETPUYECKNX YPaBHEHWIA.

MpyMeHeHWe ypaBHEHWIA N HEPaBEHCTB K PeLLeHMI0 MaTeMaTUYecKuX 3afad
1 3afa4 13 pas/IMYHbIX 06/1aCTel HAYKN U peasibHOMN XXU3HM.

DyHKIUHN U TPAPUKHU

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

O6nacTb onpefeneHns N MHOXECTBO 3HauYeHWU PYHKUMK. Hynmn dyHKLmu.
[MpOMEXYTKM 3HAKOMOCTOAHCTBA. YETHbIE N HEUYETHbLIE (DYHKLUW.

CTeneHHasa QyHKUMA C HaTypasibHbIM U LiefibIM MoKasaTenemM. E€ cBoicTea v
rpaguk. CBOMCTBA U rpatnK KOPHS N-0i CTENEHN.



TpUroHoMeTpnyeckass OKPYXXHOCTb, OnpefesnieHne TPUrOHOMETPUYECKNX
(hYHKUMIA Y4CNOBOr0 aprymeHTa.

Hauaja MmareMaTH4ecKoOro aHajm3a

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

ApuhmMeTnYecKas 1 reoMeTpuyeckas nporpeccun. beCKoHeUYHo ybbiBatoLLas
reometpuyeckas nporpeccmsd. CymMmma 6eCKOHEUYHO YObIBatOLLEA FeOMETPUYECKON
nporpeccun. dopmysna CNOXHbIX MPOLEHTOB. KIcnonb30BaHMe nporpeccun ana
peLleHmns peasibHbIX 3afay NPUKNaaHOro xapakrepa.

MHoKecTBa 1 JIOTHKA

MHOXeCTBO, onepauuMy Hag MHOXecTBamu. Luarpammbl ditniepa—BeHHa.
lNprMeHeHMe TeopPeTMKO-MHOXKECTBEHHOrO annapara Ans OnucaHua peasibHbIX
MPOLLECCOB W ABNEHWNIA, NPY PeLLeHN 3aaay 13 Apyrux yyuebHbIX nNpeaMeToB.

OnpeneneHve, Teopema, CneacTane, 40Ka3aTebCTBO.

11 KVIACC

YucJa 1 BbIYUCIEHUS

HatypasibHble 1 Uenble yncna. MNMpusHaky 4enMMocTy LefbiX Yncer.

CTeneHb C paunoHabHbIM NokasaTeniem. CBOMCTBa CTEMNEHMN.

Norapudm umncna. JecatnyHble 1 HaTypasibHbIe I0rapupMbl.

YpaBHeHUS U HEPABEHCTBA

[MpeobpaszoBaHme BblpaXXeHWI, COAEPXKALLMX TOrapuMbl.

MpeobpazoBaHMe BbIPKEHWUIA, COAEPXKALLUMX CTEMeHNM C pauuOoHabHbIM
rokasaresiem.

[Mpumepbl TPUTOHOMETPUYECKNX HEPABEHCTB.

MokasaTe/ibHble YpaBHEeHNSA U HepaBeHCTBa.

JNorapugpmmnyeckme ypaBHeHUs 1 HepaBEHCTBA.

CunCTeMbl IMHENHbIX YpaBHEHWIA. PelleHre NpUKNagHbIX 3a4a4 ¢ MOMOLLbHO
CUCTEMbI NINHENHBIX YPaBHEHWIA.

CucTeMbl 1 COBOKYMHOCTU pPaLMOHasIbHbIX YPaBHEHWI U HEPABEHCTB.

MpUMeHeHNe  YpaBHEHWA, CUCTEM W HEPaBEHCTB K  PeLUeHUIO
mMaTeMaTMYecKnMX 3afdad M 3afady M3 pasfinyHblX 06/1acTeld HayKn U peanbHON
YU3HN.

DyHKIUHN U TPAPUKH

®dyHKumna.  Nepuogmdeckne  yHKUMK.  TTPOMEXYTKM  MOHOTOHHOCTWU
yHKUMWU. MakcuMymbl U1 MUHUMYMbl (OYHKUMW. Hanbonbluee W HavMeHbllee
3HayYeHue PYHKLMN Ha NPOMEXYTKE.

TpUroHomeTpryeckme PYyHKLUNUK, NX CBONCTBA U FpaUKK.

Moka3zaTenbHas 1 norapupmMmuyeckas QyHKLUMKM, X CBOMCTBA M rpatinKu,



Vcnonb3oBaHue rpativkoB MYHKUMIA ONA PeLUeHNs YpaBHEHUIA U NIMHENHbIX
CUCTEM.

cnonb3oBaHne rpauKoB (QYHKUWMIA [ANS  MCCefoBaHMsi MPOLECCOB U
3aBMCMMOCTEN, KOTOPble BO3HUKAKOT MPU pelleHun 3agay U3 ApYyrux 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  3MIEMEHTAPHbLIX  (DYHKUMIA.  DOPMYNbl  HaXOXAEHWS
MPON3BOAHON CYMMbI, NPOU3BEAEHNS N YACTHOTO PYHKLNIA.

MprYMeHeHMe NPOM3BOAHOM K UCCNeA0BaHNIO 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 u (U3MYECKMIn CMbICN. BbluncrieHve
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:

[ pakaaHCKoe BOCNNTaHME:

COPMMPOBAHHOCTBIO FPaXKAAHCKOW MO3MLMIN 00YYatoLLErocs Kak akTMBHOMO
M OTBETCTBEHHOrO UYjieHa pPOCCUIACKOro 06ulecTsa, MpeACTaB/IeHMEM O
MaTemMaTU4eckmMX OCHOBaX (DYHKLMOHMPOBAHUSA Pa3/IMUHbIX CTPYKTYpP, SBEHWUNA,
npouefyp rpaxaaHckoro oo6uiectsa (BblOOpbl, ONpPoOCbl M Mp.), YMEHUEM
B3aMMO/eNCcTBOBaTb C COUMaSIbHbIMA  WHCTUTYTaMWU B COOTBETCTBUM C  UX
(OYHKUMAMU U HA3HAYEHWEM.

MaTproTnyecKoe BOCMUTAHNE:

ChOPMMPOBAHHOCTLIO POCCUNCKOM rPaXKaaHCKON NAEHTUYHOCTI, YBaXKEHWNS K
MPOLLIOMY M HAcTOSALLEMY POCCUMINCKON MaTeMaTWKM, LLEHHOCTHLIM OTHOLLEHMEM K
AOCTUDKEHUSIM POCCUMCKMX MaTeMaTUKOB N POCCUICKOIN MaTeMaTUYECKOW LLIKOSbI,
K MCNO/Mb30BaHNIO 3TUX [LOCTUMXKEHWUMA B [PYruvX Haykax, TEXHOMOrusXx, cgepax
3KOHOMMKM.

[lyXOBHO-HPaBCTBEHHOI0 BOCMUTaHWS:

0CO3HaHVEM AYXOBHbIX LIEHHOCTEN POCCUIACKOTO Hapoaa;
CPOPMMPOBAHHOCTbID  HPABCTBEHHOrO  CO3HaHWSA, 3TUYECKOro  MOBEAEHWS,
CBSI3aHHOI0 C NPaKTUYECKNM MPUMEHEHNEM LOCTUMXEHUIA HAYKW U AeaTeNbHOCTLIO
YUYEHOTr0; 0CO3HaHVEM /IMYHOIO BK/1aAa B NOCTPOEHNE YCTOMUMBOIO 6y AyLLEro.

SCTETMYECKOE BOCNUTAHUE:

3CTETUYECKMM OTHOLLEHWEM K MUpPY, BK/KOYas 3CTETUKY MaTeMaTU4ecKuX
3aKOHOMEPHOCTEMN, 00bEKTOB, 3aad, peLleHuni, paccy>XaeHuia;
BOCNPUMMYMBOCTLIO K MaTeMaTUYeCKMM acrekTam pas/iMyHbIX BULOB UCKYCCTBA.

®dun3myecKoe BOCNUTaHUE:

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

oTAblXa, perynsapHas (pl/l3l/ll-leCKaF| aKTI/IBHOCTb); (*)I/IBI/ILIECKOFO
COBepLUEHCTBOBaHNA, npun 3aHATUNAX CI'IOpTI/IBHO-OB,ELOpOBI/ITEI'IbHOVI
[EATENBbHOCTbIO.

TpypaoBoe BOCMMUTaHME:



FOTOBHOCTBHIO K TPYAY, OCO3HAHWEM LIEHHOCTU TPYLO/OUSA; NHTEPECOM K
pa3IiMyHbIM  chepaM  NPOdIeCCUOHANBbHOM  [EATENbHOCTM,  CBA3aHHbIM  C
MaTeMaTUKOW M e€ MPUMIOXKEHNSAMN, YMEHWEM COBepLUaTb OCO3HAHHbIN BbIGOP
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 3a4a4y MaTeMaTUYecKom Hanpas1eHHOCTH.

SK0NOrnyecKoe BoCnuTaHue:

CPOPMMPOBAHHOCTLIO  3KONIOrMYECKON KYNbTYpbl, MOHUMaHWEM B/IUSHUSA
COLMaNbHO-3KOHOMUYECKMX MPOLLECCOB Ha COCTOAHME MPUPOAHON N COLMaIbHOM
cpedbl, OCO3HaHMeM r/100a/lbHOr0  XapakTepa 3KOJOrMYeckMx npobnem;
OpueHTaumelr Ha NPUYMeHeHWe MaTeMaTUYeCKUX 3HaHWA [ONS pellueHns 3ajady 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 4e/ioBeYecKon [AesTeNlbHOCTM, 3TanoB eé
pasBMTUA W 3HAYMMOCTU AN PasBUTUSA LMBUIM3AUMW; OBNafeHNEM SA3bIKOM
mMaTeMaTMKN UM MaTemMaTMYeCKOn KynbTypol Kak CpefAcTBOM MO3HaHMS MUPa,;
FOTOBHOCTHHO OCYLLECTBMATb MPOEKTHYK W UCCMeA0BaTeNIbCKY0 AeATeNbHOCTb
WHAMBUAYASIbHO U B Fpynne.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTanpeamMeTHble pe3y/bTaTbl OCBOEHWSI MPOrpamMMbl YYyebHOro npeameTa
«MaTemaTunKa» XapPaKTepn3yroTCcA OBJ/lajeHNEM YHUBEPCa/IbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJHCAwe2o  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
onpeaeneHnd I'IOHFlTI/II\/II; yCTaHaB/INBaTb CyU_LECTBEHHblﬁ MPU3HaK
KNacCcUUKaLMmM, OCHOBaHMSI Ans 0006LUEHMSt U CPaBHEHWUS, KpUTepum
NPOBOAUMOrO aHa/IN3a;



BOCNpUMHMMATb,  (OPMYyIMpPoBaTb W MPeobpas3oBbiBaTb  CYXKAEHUA:
yTBEPAUTENbHbIE N OTpULAaTeNIbHbIE, eAMHWYHbIE, YacTHble N 06LUME;
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  CaMOCTOATENIbHO  [0KasaTenbCTBa  MaTeMaTUYecKmX
YTBEPXAEHWN (NPAMble 1 OT NPOTMBHOIO), BbICTPaMBaTb aprymeHTaumto,
MPUBOANTL MPUMEPblI U KOHTPNPUMEPLI; 060CHOBbLIBATL COOCTBEHHbIE
CY>XJEeHWS 1 BbIBOAbI;

BbIGMpaTb CMNoco6 peLleHs Yy4ebHON 3afaun (CpaBHMBATbL HECKO/bKO
BapMaHTOB peLUeHns, BblGUpaTb Hambosiee NOAXOAAWMA C  YUYETOM
CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBble MUCCea0BaTeNIbCKUE AENCTBUS:

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

MPOBOAUTb CaMOCTOATE/IbHO CMNaHVPOBaHHbIN 3KCMEPUMEHT,
nccnefoBaHWe MO YCTaHOB/IEHWIO OCOGEHHOCTE  MaTeMaTU4ecKoro
00beKTa, SBMEHUA, MPOLECCa, BbISBIEHUIO  3aBUCUMOCTEA  MeXay
06beKTaMu, ABMEHNSAMMI, NpoLeccamu;

CamMOoCTOATE/IbHO (hopMyNMpoBaTb 0606LLIEHNS 1 BbIBOAbI MO pe3y/ibTaTtam
NPoBeAEHHOro Hab/MIOAeHUs, MCCnefoBaHUs, OLEeHMBaTb [OCTOBEPHOCTb
MOJTyYeHHbIX pe3y/ibTaToB, BbIBOAOB U 0606LLEHNIA;

MPOrHO3MpPOBaTb BO3MOXXHOE pas3BUTME Mpouecca, a Takke BblABUraTb
MPesAnosIoXKEHNA O ero PasBUTUM B HOBbIX YCIOBUSIX.

PaboTa ¢ nHthopmMaumei:

BbISIBNATb Ae(UUNTBI MH(OPMaUUn, AaHHbIX, HEOOXOAUMbIX NS OTBETa
Ha BOMPOC 1 N8 peLleHns 3atauu;

BblGMpaTb  MHOPMaUMIO M3 UCTOYHMKOB  Pas3/IMYHbIX  TUMOB,
aHaM3MpoBaTb, CUCTEMATU3NPOBATb U MHTEPMPETMPOBATL MHGOPMALNIO
Pas3INYHbIX BULOB 1 (hOpPM MPeACTaB/eHWS;

CTPYKTYpMpPOBaTb MHOPMAaLUIO, MPeACTaB/ATL eé B pas/IMyHbIX (hopmax,
WNNOCTPUPOBATh rpaginyecKu;



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 (hOPMYNMPOBaTb CYXKAEHWS B  COOTBETCTBUM C
YCNOBUSAIMU U LIENSIMW OBLLIEHNS; ICHO, TOYHO, FPaMOTHO BbIpaXkaTb CBOHO
TOUKY 3PEHMSI B YCTHbIX MU MUCbMEHHbIX TEKCTax, AaBaTb MOSCHEHWS MO
X0Ay peLLleHuns 3aaaum, KOMMEHTUPOBATb NOMYYeHHbI pe3ynbTar;

B X0/le 00CYXX/eHWs 3aaBaTb BOMPOCHI MO CYLUECTBY 06CY>KAaEMOI TeMbI,
Npo6neMbl, peLiaeMoii 3a4aun, BbiCKasbiBaTb U/eun, HalleNeHHbIe Ha MOWCK
PELLEHNs; COMOCTaBNATb CBOW CYXKAEHUS C  CYXKAEHWUSIMU  APYTUX
YUYaCTHMKOB [uanora, 06Hapy>XuBaTb pasnuuve U CXOACTBO MO3ULWIA; B
KOPPeKTHOI hopme (hopMyNMPOBaTh Pa3HOT/Iacus, 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)

MOHMMaTb WM WCNONb30BaTb  MPEMMyLLecTBa  KOMaHAHOM U
NHAVBUAYaA/TbHOW paboThl MPY peLLeHnn y4ebHbIX 3aa4; NpUHMMAaTb Lienb
COBMECTHOIN [eATeNIbHOCTW, N/aHMPOBaTb OpPraHM3aumio COBMECTHON
paboTbl, pacnpeaensatb BUAbl paboT, A0roBapnBaThbCsa, 06CYyXKAaTb NPOLEecc
1 pe3ynbTat paboThbl; 06006LaTh MHEHWUS HECKONBbKMX NIOAEN;
y4yacTBOBaTb B rpynnoBbix hopmax paboTbl (06CYy>KAeHNS, 06MEH MHEHWIA,
«MO3rOBble LUTYPMbI» U WHbIE); BbINOMHATL CBOK 4acTb paboTbl U
KOOPAUHMPOBaTbL CBOW  AEACTBMSA C  APYrMMW  4YfeHaMXU  KOMaH[bl;
OLeHMBaTb Ka4yeCTBO CBOEro BKMafa B O6LMIA MPOAYKT MO KpUTEpUsM,
ChopMynMpPOBaHHLIM Y4aCTHUKaMWN B3aMOLENCTBUS.

YHnueepcanvnuie pezynamuenvle Oeticmaus, obecneyusarom

gbopmupoeauue CMBLCII06bLX YCNMIAHOBOK U HCUZHEHHBLIX HABLIKOB IUYHOCMU.
CamoopraHusauus:

COCTaBNSATb NJaH, afOPUTM PeLLIEHUs 3a1a4n, BbIGUPaTb Crocob peLleHms ¢

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

BNafeTb HaBblKaMy MO3HaBaTENbHOW pethinekcMM KakK — 0CO3HaHWs
COBEpLLAEMbIX AEACTBUIA U MbICINTENbHBIX MPOLECCOB, UX Pe3y/bTaToB;
BNageTb Crnocobamy CaMOMPOBEPKM, CaMOKOHTPONS npouecca U
pe3ynbTaTa peLleHns MaTeMaTMUYecKoii 3a4auu;



e nNpeaBuaeTb TPYAHOCTW, KOTOPble MOTYT BO3HWKHYTb MNPU  PELLEHWU
3a/layn, BHOCWUTb KOPPEKTMBbI B [eATeNIbHOCTb 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 OLEHKY NPUOBPETEHHOMY ONbITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHure y4yebHOro Kypca «Anrebpa v Hayasia MaTeMaTUYecKoro aHanmsa»
Ha YpOBHe cpefdHero 06LLUero obpasoBaHus LOMHKHO 06ecrneymBaTb AOCTMXKEHME
crefytomnx npeaMeTHbIX 06pa3oBaTe/ibHbIX Pe3y/bTaToB:

10 KJIACC

Yuciaa ¥ BLIYUCJIEHUSA

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

BbiNonHATb  apuMeTMYecKMe  ornepaumnm € pauMoHalbHbIMA U
AEeNCTBUTENIbHLIMY YMCNIaMU.

BbINONHATL NPUONMKEHHbBIE BbIYMCIEHUSA, UCMO/b3YA NpaBuia OKPYrieHns,
Aenatb NPUKUAKY U OLEHKY pe3y/ibTaTta BblYUCIEHNI.

OnepupoBaTb MOHATUSAIMW: CTEMeHb C LeENbIM MOKasaTenem; CTaHJapTHas
(hopma 3anmMcu  AEMCTBUTENIbHOTO UMCMA, KOPeHb HaTypabHOW  CTeneHwu;
1CMO/b30BaTh NOAXOAALLYHO (POPMY 3anncK AeACTBUTENbHBLIX YUCe AN1A peLLeHns
NpaKTUYeCKMX 3afa4 1 NpeAcTaBeHNs JaHHbIX.

OnepupoBaTb MOHATUSAMU: CUHYC, KOCUHYC M TaHFeHC NPOU3BO/IbHOMO YINa;
1CMONMb30BaTh 3aMnmncb NPOU3BOMILHOMO Yrna Yepe3 obpaTHble TPUFOHOMETPUYECKME
hyHKUMN.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTb MOHATUAMU: TOXAECTBO, YpPaBHeEHWE, HepaBeHCTBO; LIeNoe,
paunoHanbHOe, UppaLMoHanbHOE YpaBHEHUE, HEPABEHCTBO; TPUrOHOMETPUYECKOE
YPaBHEHWE;

BbINnonHATb npeobpa3oBaHMsi TPUTOHOMETPUYECKMX BbIPXKEHNA U peLuaTb
TPUrOHOMETPUYECKNE YPaBHEHMS.

BbINnonHATb Npeobpa3oBaHus LeNbIX, pauvoHabHbIX U UppaumoHaibHbIX
BbIPXKEHM M pewlaTtb  OCHOBHble  TUMbl  LENbIX, pPayMOHa/IbHbIX U
MppaLnoHanbHbIX YPaBHEHWIA N HEPABEHCTB.

MpUMeHATb YpaBHEHNA N HepaBEeHCTBA /19 PeLleHnst MaTemMaTMYeCcKnX 3aaay
N 3afa4 13 pas/IMUHbIX 061aCTel HAYKN U peasibHOMN XXU3HU.



Mofenvposatb peasibHble CUTyauum Ha A3blke anrebpbl, COCTaBNATb
BbIP@KEHWNS, YpaBHEHWUs, HepaBeHCTBA MO YC/MOBMIO 3afayn, WUCC/efoBaTh
MOCTPOEHHbIE MOAENN C UCMONb30BaHEM annapara aireépsbl.

DOyHKUMH U TPaPUKH

OnepupoBaTb MOHATUAMW: PYHKLUMA, CNOCO6LI 3a4aHnsA (yHKUUK, 06/1acTb
ornpefesnieHnss M MHOXECTBO 3HAYEHU (YHKUMKW, TpadmK (YHKUUW, B3aMMHO
obpatHble PyHKLMN,

OnepupoBaTtb MOHATUAMU: UYETHOCTb W  HEYETHOCTb  (OYHKUWUW, HYIK
(hyHKLMM, MPOMEXYTKM 3HAKOMOCTOAHCTBA.

cnonb3oBaTh rpagmkmn QyHKUMIA NS PeLUEHNS YPaBHEHWIA.

CTpouTb 1 ynTaTb rpainkn NMHEMHOW (PYHKLMKN, KBAAPATUYHOW (PYHKLNN,
CTEMEeHHON (YHKLMM C LieNbIM MoKa3aTesieM.

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 maremMaTH4eckoro aHajam3a

OnepupoBaTb  MOHATUAMW:  MOCNeLOBATE/IbHOCTb, apumMeTMyecKas WU
reoMeTpuyeckas nNporpeccum.

OnepupoBaTb MOHATUAMKW: 6GECKOHEYHO YOblBaloLlad reoMeTpuyeckas
nporpeccus, cyMmMa 6eCKOHeYHO YObIBatoLLEn reOMeTPUYECKOM NPorpeccun.

3afaBaTb MoC/ef0BaTe/lbHOCTU Pas3/IMYHbLIMK Crocobamu.

cnonb3oBaTb CBOCTBA NOCNEAOBATENbHOCTEN U MPOrpeccuii Ans peLleHuns
peasibHbIX 33a4 NPUKIaAHOro Xapakrepa.

MHokecTBa M JIOTHUKA

OnepupoBaTb MOHATUAMUW: MHOXECTBO, OMepaLmn Haf, MHOXeCTBaMM.

Mcnonb3oBaTb  TEOPETUKO-MHOXKECTBEHHbIA — annapar A0 onucaHus
peasibHbIX MPOLECCOB W SBMIEHWIA, MPU pelleHnn 3adady U3 Apyrux YyyebHbIX
NpeLMeTOB.

OnepupoBaTb  MOHATUAMW:  ONpeAeneHne,  Teopema,  CNeAcTBue,
[0Ka3aTesbCTBO.

11 KIIACC

Yuciia 1 BBIYMCTIEHUS

OnepupoBaTb MNOHATUAMMW: HaTypaslbHOe, LIEN0e 4YWUCNo; WCMNO/b30BaTb
MPU3HakKn AETMMOCTU LEeNbIX 4YMUCen, pas3noxeHne Yncna Ha npocTble MHOXUTENN
AN15 PELLEHNS 3aaad.

OI'IGpI/IpOBaTb MOHATUEM: CTENEHb C PaUOHa/IbHbIM MOKa3aTENEM.

OnepvpoBaTb MOHATUAMW: NIOrapuM YmMcna, AECATUYHbIE U HaTypasibHble
norapugmel.



YpaBHeHMS U HEpaBeHCTBA

MpUMeHATbL  CBOWCTBA  CTEMeHW AN Mpeobpa3oBaHns  BbIPaXKEHW;
OnepupoBaTb MOHATUAMU: MOKa3aTe/lbHOe YpaBHEHWe W HepaBeHCTBO; peLuaTb
OCHOBHbIE TUMbl NOKa3aTeNbHbIX YPaBHEHWIA N HEPABEHCTB.

BbinonHATL  Npeobpa3oBaHMst  BbIPKEHWUIA, COAepXKallyMx norapugmel;
OnepupoBaTtb MOHATUAMU: IOTapUPMUYECKOe YpaBHEHVE U HePaBEHCTBO; peLlaTh
OCHOBHbI€ TUMbl NI0rapuPMUYECcKnX ypaBHeH N HEPaBEHCTB.

HaxoauTb peLleHns NPOCTeLWMX TPUTOHOMETPUYECKNX HEPaBEHCTB.

OnepvpoBaTb MOHATUAMW: CUCTEMA JIMHEMHbIX YPaBHEHWUA U €€ peLUeHue;
MCNONb30BaTb CUCTEMY JIMHENHBIX YPaBHEHWI NS PeLleHns NpakKTUYecKnx 3agau.

Haxoautb pelueHnst NpocTedwmnx CUCTEM U COBOKYMHOCTEN palMoHaIbHbIX
YPaBHEHWNIA N HEPABEHCTB.

Mogenuposatb peasibHble CUTyauuMn Ha A3blke anrebpbl, COCTaB/ATb
BbIP&XKEHMS,, YpaBHEHWS, HepaBeHCTBA W CUCTEMbl MO YCNOBMIO 3ajauw,
1CCneaoBaTh NOCTPOEHHbIE MOZE/NW C UCMO/b30BaHMEM arnapara afreépbi.

@OyHkuuu U rpadpuku

OnepupoBaTb  MOHATUAMW:  Nepuognyeckasd  (QYHKUMSA,  MPOMEXYTKU
MOHOTOHHOCTM  (OYHKUMKW, TOYKM 3IKCTpeMyma (YHKUMMK, Hambosnbluee W
HauMeHblLee 3HaYeHUs QYHKUMM Ha MNPOMEXYTKe; WCMonb3oBaTb WX A/
nccnefoBaHnsa (YHKUMK, 3aaHHOM rpadinKom.

OnepupoBaTb MOHATUAMW: TPaPUKN MOKasaTe/IbHOW, NorapuMMUyeckon u
TPUTOHOMETPUYECKUX (PYHKLMIA; 1306padKaTb UX HA KOOPAUHATHOM MIOCKOCTU U
MCNONb30BaTh A/19 PELUEHUS YPaBHEHWIN 1 HEPABEHCTB.

306paxaTb Ha KOOPAMHATHOM NMIOCKOCTU rpanKn NIMHENHbIX YPaBHEHWI
N MCNONb30BaTb UX A/1 PELUEHUS CUCTEMbI IMHENHbIX YPaBHEHWIA.

Wcnonb3oBaTb rpamky  (OyHKUMIA 4N UCCNefoBaHWA  MPOLECCOB U
3aBMCUMOCTEN U3 APYrnX yUYebHbIX ANCLUMIINH,

Havana maremMmaTH4ecKoOro aHajau3a

OnepupoBaTb MOHATUAMM: HEMPepPbIBHAA (YHKUMSA; NPOMU3BOAHAA (PYHKLMWK;
MCNONb30BaTb MTEOMETPUYECKUNIA U (DU3NYECKUNIA CMbIC/T MTPOU3BOAHOIN ANA peLLeHNs
3ajau.

HaxoanTb Npon3BOAHbIE 3/leMEHTaPHbIX (DYHKLMIA, BbIYUCNATL NPOU3BOAHbIE
CYMMbI, NPON3BELEHNSA, YACTHOTO (DYHKLWIA.

icnonb3oBaTb MPOU3BOAHYHO A1 UCCNEA0BaHNA (DYHKLMMN Ha MOHOTOHHOCTb
N 3KCTPEMYMbI, MPUMEHATL Pe3y/bTaTbl UCCNeA0BaHNA K NOCTPOEHNIO rPaMKoB.

icnonb3oBaTb MPOU3BOAHYHO [ HAXOXAEHUS HAWyyLlero pelueHus B
MPUKIALHbLIX, B TOM YKC/e COLMaTbHO-3KOHOMUYECKUX, 3afa4ax.

OnepupoBaTb  MOHATUMAMMW: MepBOOOpa3Hasd W WHTerpaj; MNoOHMMaTb
reoOMeTPUYECKNIA 1 (IN3NYECKMIA CMbIC/T MHTErpana.



Haxoantb nepBoobpasHble 3/1eMeHTapHbIX (PYHKUWIA; BbIYUCSATL UHTErpas
no dopmysne HotoTOHa—S1enbHuULa.

PellaTb NpuKnagHble 3agavn, B TOM 4YKCe COLMa/IbHO-9KOHOMUYECKOro Y
(h13nyeckoro xapakrepa, CpeAcTBaMm MaTeMaTUUYeCKOro aHan3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NporpaMmel Bcero Koutpoabhbie  TIpakruyeckue oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
MHo>kecTBa paLMoHa/IbHbIX 1
1 [eCTBUTENbHbLIX Yncen. PaunoHanbHble 14 2
YpaBHEHUA 1 HepaBeHCTBa
5 ®yHKLMN 1 rpagnkn. CTerneHb C Lenbim 5
rnokasaresiem
3 ApUpMETNYECKNIA KOPEHb N—OI1 CTENEHMN. 18 1
ppaumoHasibHble YpaBHeEHUS 1 HepaBeHCTBa
dopmynbl
4 TPUTOHOMETPUN. T PUrOHOMETPUYECKIME 22 1
ypaBHeHUA
5 MocnenoBaTelbHOCTM M NPOrpeccumn 5
6 [MoBTOpeHWe, 0600LLeHNE, cUcTemaTm3aLms 3 1
3HaHWI
OBLWEE KOJIMYECTBO YACOB INO NMPOIrPAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NIporpaMmmsl Bcero Konrpoakusre TpaxTueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
CreneHb C paunoHaibHbIM NoKasaTteseM.
1 MokasaTtenbHas PyHKLMS. IMokasaTe/bHble 12 2
ypaBHeHUs 1 HepaBeHCTBa
Norapugpmunyeckas pyHKUmMS.
2 Jlorapugmmnyeckme ypaBHeHUs U 12
HepaBeHCTBa
TpuUroHomeTpuyeckme hyHKLMN N UX
3 rpagukun. TpuUroHoMeTpuyeckmne 9 1
HepaBeHCTBa
4 MpoussogHas. MprMeHeHMe NPON3BOAHONA 24 1
5 WHTerpan n ero npMMeHeHus 9
6 CucTtembl ypaBHeHWiA 12 1
7 HaTtypa/bHble 1 Lenble ymucna 6
3 HOBTOPeHI/Ie, 06006LLeHNe, cucTemaTm3aLms 18 )
3HaHW
OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME 102 7 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
[1]
':;'H Tema ypoka Beero KonrTpoabsubie IIpakTuueckue fl[:;'—?eﬂl/lﬂ :)Ig:a[;zi:fenbnme
padoThI padoTshI pecypenI
MHOXeCTBO, onepaLMn Haf, MHOXECTBaMMU. 1
[Avnarpammbl Siinepa—BeHHa
PavmoHanbHble Yncna. O6bIKHOBEHHbIE U
[ecATUYHbIE Ap06U, NPOLLEHTHI, 1
GeCKOHeYHble Nepruonyeckune apoou
ApuhmMeTnYecKmne onepauun ¢
paLMOHaNbHLIMU YKCIaMK, 1
npeobpa3oBaHNs YMNCIOBbIX BbIPaXKEHWIA
MpumeHeHWe Apo6eit 1 NPOLLEHTOB AN
peLLeHns NPUKNaLHbIX 3a4a4 U3 pas/IMyHbIX 1
oTpacnei 3HaHUIA 1 peasibHOM YXXU3HW
BxopgHas KoHTponbHasa paboTa 3a Kypc 9 1
Knacca
[elcTBUTENbHbIE YCNa. PaLunoHasbHble 1 1
MppauvoHasibHble Yyncna
ApuVhmMeTnYeCKIMe onepauun ¢ 1
[EeNCTBUTENbHBIMY YMCIaMu
Mpr6MKEHHbIE BbIYMCNEHUS, NpaBuia
OKPYT/eHNs, MPUKUAKA U OLEHKa 1
pesynbTaTta Bbl4MCNEHWI
ToX[ecTBa N TOXAECTBEHHbIe 1




npeobpasoBaHns

10 YpaBHeHWE, KOpPeHb YpaBHEeHNS

11 HepaBeHCTBO, peLleHne HepaBeHCTBa

12 MeTo/ NHTepBa/10B

13 PeLueHwne |:|,enb|x 1 APO6HO-paLMOHATbHBIX
YPaBHEHWI 1 HepaBeHCTB
KoHTponbHas pabota no TeMe "MHOXecTBa

14 paumoHaIbHbIX U AeACTBUTENbHBIX YMCEN.
PaLnoHabHblE YpaBHEHWSI N HepaBeHCTB"

15 P yYHKUWMA, cnocobbl 3agaHns (YHKLNN.
B3avMHO 06paTHbIe PYyHKLNM
Mpadmk yHKUMK. OBNacTb onpeaeneHns u

16 MHOXECTBO 3Ha4YeHW yHKUmK. Hynu
(hyHKUMN. TIPOMEXYTKM 3HAKONOCTOAHCTBA

17 YBTHbIe M HEYETHbIE PYHKLMN
CreneHb C LenbIM NnoKasaTesiem.

18 CraHfapTtHas dopma 3anucu
NEeACTBUTENLHOIO Yncna
cnonb3oBaHve NoaxoasLLein popmbl

19 3anuncuy LencTBMTeNbHbIX Yncen s
peLueHns NPaKTUYeCKmX 3aay 1
MpeLCcTaBeHNs faHHbIX
CreneHHas PyHKLMSA C HATYpPa/IbHbIM U

20 LlenbIM nokasatenem. E€ cBoiicTea 1
rpadmk

21 ApUpMETNYECKUNIA KOPEHb HAaTYpasIbHOM
CTeneHu

22 ApUpMEeTNYECKUNIA KOPEHb HAaTYpasIbHOM




CTeneHn

23

24

CBoiicTBa apUPMETNYECKOT O KOPHSA
HaTypa/IbHOW CTeneHu

CBOICTBa apU(METNYECKOrO KOPHS
HaTypa/bHO CTeneHm

25

CBolicTBa apuUghMETUYECKOTr O KOPHS
HaTypa/IbHOW CTeneHu

26

27

[elicTBrA ¢ apuMeTUUYECKMMIN KOPHAMU
N—O0I CTENeHU

[elicTBnA ¢ apuMeTUUYECKMMIN KOPHAMU
N—O0W CTENeHU

28

29

30

[elicTBrA ¢ apuhMeTUUYECKUMIN KOPHAMU
N—O0I CTENeHu

[elicTBrA ¢ apuMeTUUYECKMMIN KOPHAMU
N—O0I CTENeHu

[elicTBnA ¢ apuMeTUUYECKMMIN KOPHAMU
N—0I CTEMeHU

31

32

33

PeLUeHVe MppaLyioHabHbIX YPaBHEHWIA 1
HEepaBeHCTB

PelLeHWe NppaLyoHanbHbIX YpaBHEHUI 1
HEepaBEeHCTB

PelLeHWe NppaLyoHanbHbIX YpaBHEHUI 1
HEepaBEeHCTB

34

35

36

PelLieHMe MppaLoHabHbIX YPaBHEHWIA 1
HEpaBeHCTB

PelLeHMe NppaLyoHabHbIX YpaBHEHUI 1
HEepaBEeHCTB

CBolicTBa 1 rpagnK KOpHS N-0i1 CTENEHN




37 CBoicTBa U rpadik KOpHSA N-0i CTENeHN 1
KoHTponbHas paboTa rno Teme

38 "ApPUPMETNYECKNIA KOPEHb N—O CTEMEHMN. 1
ppaunoHasbHble ypaBHeHus U
HepaBeHCTBA"

39 CUHYC, KOCUHYC M TaHTE€HC Y1CN0BOr0 1
aprymeHTa

40 CUHYC, KOCUHYC M TaHTE€HC Y1C0BOr0 1
aprymeHTa

a1 APKCVHYC, apKKOCUHYC N apKTaHTeHC 1
4MC/IOBOrO aprymeHTa

42 APKCUHYC, apKKOCUHYC 1 apKTaHIeHC 1
4MC/IOBOr0 aprymeHTa
TpUroHOMeTprYECKas OKPY>KHOCTb,

43 onpegeneHne TPUroHOMETPUYECKNX 1
(OYHKLMIA YACNOBOro apryMmeHTa
TpPUroHOMeTprYECKas OKPY>KHOCTb,

44 onpefeneHne TPUroHOMETPUYECKNX 1
(hYHKLMIA YACNOBOr0 apryMeHTa

45 OCHOBHble TPUTOHOMETPUYECKUNE (HOPMY/Ibl 1

46 OCHOBHbIE TPUrOHOMETPUYECKME POPMY/IbI 1

47 OCHOBHble TPUTOHOMETPUYECKUNE (HOPMY/Ibl 1

48 OCHOBHble TPUTOHOMETPUYECKNe Popmy bl 1

49 I'Ipeo6pa30UBaH|/|e TPUrOHOMETPUYECKNX 1
BbIpaXKeHW

50 I‘Ipeo6pa30UBaHv|e TPUTOHOMETPUYECKNX 1
BbIPaXXEHWIA

51 [Mpeobpa3oBaHye TPUTOHOMETPUYECKUX 1




BbIpaXXeHWiA

Mpeo6pasoBaHmne TPUTOHOMETPUYECKIX

52 . 1
BbIpaXKeHUM
53 Hpeo6pa30PaHme TPUTOHOMETPUYECKMX 1
BbIPaXXeHWM
54 PeLeHne TPUrOHOMETPUYECKMX YPaBHEHNIA 1
55 PeLeHne TPMrOHOMETPUYECKMNX YPaBHEHWI 1
56 PeLeHne TPMrOHOMETPUYECKNX YPaBHEHWI 1
57 PeLLeHVe TPUIOHOMETPUYECKNX YPaBHEHWI 1
58 PeLeHne TPMrOHOMETPUYECKNX YPaBHEHWI 1
59 PeLLeHVe TPUIOHOMETPUYECKNX YPaBHEHWI 1
KoHTposnbHas paboTa no teme "®opmMyribl
60 TPUTOHOMETPUKN. TPUTOHOMETPUYECKME 1
ypaBHeHuA"
MocnenoBaTeNilbHOCTW, CNOCOOLI 3aaHNS
61 nocneaoBaTelbHOCTeN. MOHOTOHHbIE 1
nocnefoBaTesIbHOCTH
ApudmeTryeckas n reoMeTpmyeckas
62 nporpeccuun. icnosb3oBaHme Nporpeccun 1
[N peLleHns peasibHbIX 3a4a4
NMPUKIaAHOro Xapakrepa
BeckoHeuHO ybbiBatoLLast reoMeTpryecKas
63 nporpeccus. Cymma 6eCKOHeYHO 1
y6bIBatoLLEN reOMeTPUYECKO NPorpeccum
64 dopmyna CNoXKHbIX NMPOLEHTOB
65 dopmy/na CNOXHbIX NPOLEHTOB
66 O606LeHMe, cUCTeMaTM3aLMNS 3HaHNI




MpomeXyTouHasi KOHTpobHas paboTa 3a
Kypc a/irebpbl 1 HaYal MaTemMaTUyecKoro
aHanmn3a 10 knacca

67 ATorosas KOHTpPO/IbHas paboTa
O606LLeHNe, cUcTeMaTU3aLMS 3HaHWI 3a
68 Kypc anrebpbl 1 Ha4an MaTeMaTUy4ecKoro

aHanm3a 10 knacca

OBLEE KOJIMYECTBO YACOB 10
NMPOIrPAMME

68




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
°
Jr:[;n Tema ypoka Bcero Kourpoasusre Hpakrmieckne fl[:yrt?eﬂnﬂ :)Ig[?a[;(():a:feﬂbﬂme
padoThI padoTshI pecypen
CreneHb C paumoHa/bHbIM NoKasaTtesiem
CBolicTBa CTerneHu
3 Mpeobpa3zoBaHne BbIPKEHWIA, COLepXaLLMX 1
paunoHasbHbIe CTEMeHN
4 Mpeobpa3zoBaHne BbIPKEHWIA, COLepXaLLMX 1
paunoHabHbIe CTEMeHN
5 MpeobpaszoBaHne BbIpaXKEHWIA, COAepXKaLLMX 1
paunoHabHbIe CTEMEHN
5 BxofHas KoHTposibHas paboTa 3a Kypc 10 1
Knacca
7 [MoKa3aTenbHble ypaBHEHUA U HEPaBEHCTBA 1
Moka3aTe/NibHble YpaBHEHUSA N HEPaBEHCTBA 1
9 MokasaTenbHble ypaBHEHUA N HepaBeHCTBa 1
10 Moka3aTenbHble ypaBHEHUA N HepaBeHCTBa 1
1 Moka3aTtesibHas PYHKLMS, e€ CBOWCTBA U 1
rpacuk
KoHTposbHas pabota rno Teme "CreneHs €
12 paLnoHaIbHbIM MoKasaTenem. 1 1
Moka3saTenbHas PyHKUUA. MNokasaTenbHble
ypaBHEHMA U HepaBeHCTBa"
13 Norapudgm uncna 1




14 [ecaTnyHble N HaTypasibHbIE IOrapudMbI

15 MpeobpasoBaHmne BbIpOKEHWI, COLepXKaLLMX
norapumbl

16 MpeobpasoBaHmne BbIpOKEHWI, COLepXKaLLMX
norapugmbl

17 Mpeobpa3oBaHue BbIPaXKEHWI, COAEPXKaLLMX
norapumbl

18 Mpeobpa3oBaHue BbIPaXKEHWI, COAEPXaLLIMX
norapumbl

19 JlorapngmMuyeckme ypaBHeHMs 1
HepaBeHCTBa

20 JNorapumunyeckne ypasHeHNs 1
HepaBeHCTBa

21 JlorapndmMuyeckme ypaBHeHWs 1
HepaBeHCTBa

22 JlorapnmMuueckme ypaBHeHWs 1
HepaBeHCTBa

23 Norapnmunyeckas yHKLmS, e€ CBOICTBa U
rpaguk

24 Norapudpmnyeckas pyHKLMS, eé CBOWCTBA U
rpacuk

o5 TpUroHomMeTpuYeckme PyHKLUKN, nxX
CBOWCTBA U rpapukm

26 TpuroHomeTpuyeckme yHKLUK, NxX
CBOWCTBaA U rpaukm

27 TpuUroHomeTpuyeckme PyHKLNUKN, nxX
CBOWCTBA U rpapukm

28 TpUroHOMeTpryecKme yHKLUN, NX




CBOWCTBA U rpapukm

MprMepbl TPUTrOHOMETPUYECKUX

29
HepaBeHCTB

30 [Mprmepbl TPUTOHOMETPUYECKMX
HepaBeHCTB

31 [Mprmepbl TPUTOHOMETPUYECKMX
HepaBeHCTB

39 [Mprmepbl TPUrOHOMETPUYECKMX
HepaBeHCTB
KoHTponbHas paboTa rno Teme
"Jlorapugmmyeckas QyHKLMS.
JNoraprpmMuyeckne ypaBHeHNA 1

33 HepaBeHCTBa. TPUroHOMeTpUYecKune
(DYHKUUM 1 NX
rpacukn. TpUroHoMeTpryeckme
HepaBeHCTBa"

34 HenpepbiBHbIE (YHKLMM

35 MeTo/ MHTEepBasIOB NS peLleHus
HepaBeHCTB

36 MeTo/ MHTEepBasIOB ANS peLleHus
HepaBeHCTB

37 Mpomn3sogHas hyHKLMM

38 Mpomn3BogHas hyHKLMM

39 FGOMeTpMHeSKMVI N (PU3NYECKUIA CMbICN
MPOV3BOAHON

40 FeomeTpmquKmM N (ON3NYECKUNIA CMbIC
MPOV3BOAHON

41 Mpon3BOLHbIe 3N1eMEHTAPHbLIX PYHKL NI




42 Mpon3BOLHbIEe 3NeMEHTAPHBLIX PYHKLNIA

43 [Mpomn3soaHas CyMMbl, MPOU3BeLEHNS,
4aCTHOro (DYHKLMIA

44 [Mpomn3sogHas CyMMbl, MPOU3BeLEHNS,
4aCTHOro (hYHKLNIA

45 MpounssogHas CymMMbl, MPOV3BEAEHUS,
4aCTHOro (DYHKLMIA
MprMeHeHWe NPON3BOAHON K

46 nccnefoBaHno PYHKUMIA HA MOHOTOHHOCTb
N 3KCTPEMYMb
MprMeHeHWe NPON3BOAHON K

47 ncecnefoBaHUo PYHKUMIA HA MOHOTOHHOCTb
N 3KCTPEMYMbI
MpuMeHeHMe NPOW3BOAHONM K

48 ncecnefoBaHuo PYHKUMIA HA MOHOTOHHOCTb
N 3KCTPEMYMbI
MpuMeHeHWe NPOW3BOAHONM K

49 nccnefoBaHno PYHKUMIA HA MOHOTOHHOCTb
N 3KCTPEMYMb
Haxo>kaeHne HanbobLIero N HanMeHbLLIEro

S0 3HaYeHNsA (PYHKLUN Ha OTpesKe

51 HaxoxkaeHne HanbonbLIero N HanMeHbLLEro
3HaYeHNsa (YHKLUN Ha OTpe3Ke

59 HaxoxkaeHne HanbobLIero N HanMeHbLLIEro
3HaYeHNsA (PYHKLUN Ha OTpe3Ke

53 HaxoxkaeHne HanbonbLIero 1 HanMeHbLLEro
3HaYeHNsA (PYHKLUN Ha OTpe3Ke

54 HaxoxaeHne HanbobLIEro U HaMMEHbLLIETO




3HaueHUs PYHKLMM Ha OTPe3Ke

55

56

57

HaxoxaeHwne HamM60/bLUEro 1 HaMeHbLLIErO

3HaueHUs PYHKLMM Ha OTpe3Ke

MprMeHeHWe NPOV3BOAHON ANs
HaX0XXAEHUs HanyULLEro peLleHmns B

NPUKNaHbIX 3aa4ax, 415 onpeaeneHns
CKOpOCTU Mpovecca, 3afaHHoro opmynoit

UK rpadrikom
KoHTponbHas pabota rno Teme

"Mpoun3sogHast. NMpumeHeHWe NPOn3BOAHON"

58
59

MepBoobpa3Has. Tabnuua nepsoo6pasHbIX
MepBoo6pa3Has. Tabnmua nepBoobpasHbIX

60

NHTerpan, reomeTpuyeckuii 1 rsnyeckuii

CMbICN MHTErpana

61

62

NHTerpan, reomeTpuyeckuii 1 rsnyeckuii

CMbICN MHTErpana

VHTerpan, reoMeTpuyecKnii n PrUsnYecKuin

CMbICN UHTErpaia

63

BbluncneHve nHterpana no gopmyne
HbtoToHa—/1elibHMLa

64

65

BbluncneHve nHTerpana no opmyne
HbtoToHa—/1elibHMLa

BbluncneHve nHiTerpana no opmyne
HbtoToHa—/1elibHMLa

66

BbluncneHve nHterpana no gopmysne
HbtoToHa—/1elibHMLA

67
68

Cu1CTEMbI IMHENHbIX YPaBHEHNIA
CuUcTeMbl IMHENHBIX YpaBHEHWIA




69

PeLLeHVe NpMKaaHbIX 3a4a4y ¢ MOMOLLbHO
CUCTEMbI NIMHENHBIX YPaBHEHWIA

70

71

72

73

PeLLeHVe NpMKNaAHbIX 3aa4 C MOMOLLbHO
CUCTEMbI IMHENHBIX YpaBHEHWIA

CuUcTeMbl 1 COBOKYMHOCTM LieNbIX,
pauMOoHabHBIX, UpPaLVOHaNbHBIX,
rnokKasaTe/nbHbIX, IOrapuMUyecKnx
YPaBHEHWIA N HEPaBEHCTB

Cu1CTeMbI 1 COBOKYMHOCTHU LIENbIX,
paLVOHaNbHbIX, MppPaLVOHaANbHBIX,
MoKasaTe/bHbIX, 10rapuMUUECKIX
YPaBHEHWIA 1 HEPaBEHCTB

Cu1CTeMbI 1 COBOKYMHOCTYU LIENbIX,
paLVOHaNbHbIX, MppPaLVOHaANbHBIX,
MoKasaTe/bHbIX, 10rapuMUUECKIX
YPaBHEHWIA 1 HEPaBEHCTB

74

CWCTEMbI U COBOKYMHOCTY LIENbIX,
paLVOHaNbHbIX, MpPaLMOHaANbHBIX,
MoKasaTe/bHbIX, 10rapuMUUECKIX
YPaBHEHWIA 1 HEPaBEHCTB

75

cnonb3oBaHue rpaukoB yHKLUMWIA ans
peLleHns YpaBHEHUIA N CUCTEM

76

77

Vcnonb3oBaHue rpankoB yHKUNIA ans
PELLEHNS YPaBHEHWIA N CUCTEM

MpyMeHEHNE YPaBHEHWIA, CUCTEM U
HEPABEHCTB K PELLIEHNI0 MaTeMaTUYECKUX
3a4a4 1 3a/1a4 13 Pa3NYHbIX 061acTell
HaYKMN U peanbHOW YN3HM




KoHTponbHas paboTa rno Teme "MHTerpan u

8 ero npuMeHeHns. CUCTEMbI ypaBHEHMWI"

79 HaTypanE,Hble W Lienble yncna B 3agadax ms3
peanbHOW XU3HU

80 HaTypanl;Hble W Lefble Yncna B 3ajadvax u3
peasibHOWN XXN3HU

81 HaTypanE,Hble W Lienble yncna B 3agadax m3
peasibHOWN XXN3HU

82 [Mpu3Hakn fenMocTn LienbIX Yyncen

83 Mpu3HaKM LeNNMOCTHN LIeNbIX Yncen

84 [MpU3HaKM LeNNMOCTHN LIeNbIX YnCen

85 MoBTOpeHWe, 0606LLEHNE, CUCTEMATM3ALNSA
3HaHWI. Y paBHeHWS

86 HOBTOPEHI/IE, 006006L1eHNe, cucTemaTn3aLms
3HaHWW. Y paBHeHUA

87 MoBTOpeHWe, 0606LLEHME, CUCTEMATM3ALNSA
3HaHWIA. Y paBHeHUs

88 MoBTOpeHWe, 0606LLEHME, CUCTEMATM3ALNSA
3HaHWI. Y paBHeHWS

89 HOBTOPEHI/IE, 06006L1eHNe, cucTemMaTn3aLms
3HaHUW. Y paBHeHUA

90 MoBTOpeHWe, 0606LLEHVE, CUCTEMATM3ALNSA
3HaHWIA. Y paBHeHUs

o1 MoBTOpeHWe, 0606LLEHME, CUCTEMATM3ALNSA
3HaHWI. HepaBeHcTBa

92 [MoBTOpeHWe, 0600LLeHNE, CUCTeMaTM3aL NS

3HaHWI. HepaBeHCcTBa




MoBTOpeHWe, 0606LLEHME, CUCTEMATM3ALNSA

93 o 1
3HaHWI. HepaBeHcTBa

94 MoBTOpeHWe, 0606LLEHME, CUCTEMATM3ALNSA 1
3HaHWI. HepaBeHcTBa

95 MoBTOpeHWe, 0606LLEHNE, CUCTEMATM3ALNSA 1
3HaHWIi. CUCTEMbI YpaBHEHWIA

9 MoBTOpeHWe, 0606LLEHME, CUCTEMATM3ALNSA 1
3HaHWIi. CUCTEMbI YpaBHEHWIA
[MoBTOpeHWe, 06006LLeHNE, cUcTemaTm3aLms

97 3HaHWIA. MpomeXyToUYHas KOHTPO/IbHas 1
paboTa 3a Kypc 11 Knacca

08 MoBTOpeHWe, 0606LLEHNE, CUCTEMATM3ALNSA 1
3HaHUA. PYHKLMUN

99 IToroeas KOHTposibHas paboTa 1

100 IToroeas KOHTposibHas paboTta 1
O606L1eHMe, cUCTemMaTn3aLmns 3HaHNI 3a

101 KypcC anrebpbl U Hayan maTeMaTU4eckoro 1
aHanm3a 10-11 knaccos
O606L1eHMe, cUCTeMaTM3aLMs 3HaHWI 3a

102 Kypc anrebpbl 1 Havas maTeMaT14eckoro 1
aHanm3a 10-11 knaccos

OBLLEE KOJIMYECTBO YACOB INO 102

NMPOIrPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Martematuka: anrebpa 1 Havyana MaTeMaTU4eCcKoro aHanmsa, reoMeTpus.
Anrebpa 1 Hayana matematmyeckoro aHanmsa (B 2 yactsx), 11 knacc/
Mopakosuy A.l"., CemeHoB IN.B., AnekcaHgposa J1.A., Mapaaxaesa E.J1.,

AKLVOHEPHOe 06LLLeCTBO «130aTeNbCTBO «[1POCBELLEHE

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Anrebpa 1 Ha4yana MaTeMaTmyeckoro aHanmsa .CamoctosTesibHble paboTol, 10-

11 knacc/ AnekcaHgposa J1.A., Mopgkosuy A.l".., 3gatensctBo «MHemo3nHa»

2019r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnnoteka LIOK
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