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MOACHUNTEJIbHAA 3AMMNCKA

Paboyas  nporpamma y4yebHOro Kypca «Anrebpa u  Havana
MaTeMaTM4ecKoro aHanusa» 6a30BOro ypoBHsA Ans obyvawowmxca 10 —A1
KnaccoB paspaboTaHa Ha ocHoBe defepasibHOr0  rocyLapCTBEHHOrO
obpa3oBaTeNlbHOr0 CTaHAapTa cpefHero obuiero o06pa3oBaHUs, C YYETOM
COBPEMEHHbIX MUPOBbLIX TpeboBaHMW, NpPeAbABAAEMbIX K MaTemMaTUyecKomy
obpa3oBaHMO, W  Tpaguuuii  pPoOCCUICKOro ob6bpasoBaHus.  Peanu3ayums
nporpammbl  obecreynBaeT  OBflafleHNe  K/IKOYEBbIMM  KOMMNETEHLUAMMU,
COCTaBMAKOWMMM OCHOBY AN CaMOPas3BUTUS M HENpepbIBHOrO 06pa3oBaHus,
LLe/IOCTHOCTb OOLWEKY/IbTYPHOr0, /IMYHOCTHOTO M MO3HABaTeNbHOr0 pPa3BUTUSA
NIMYHOCTK 0BYyYaroLMXCH.

LETN N3IYUYEHNA YHEBHOIO KYPCA

Kypc «Anrebpa 1 Hayana maTemMaTUUYeCcKOro aHannsa» ABNAETCA OLHUM U3
Hanbonee 3HauMMbIX B MNpOrpamMme CTapluel LIKO/bl, MOCKO/bKY, C OfHOM
CTOPOHbI, OH 006ecneynMBaeT WHCTPYMEHTaNIbHY0 6asy [N U3YYeHUs BCeX
eCTeCTBEHHO-HaYUHbIX KYpPCOB, & C ApYrol CTOPOHbI, POPMUPYET NIOTMYECKOE U
abCTpakTHOe MbILLIEHME YYaLLUUXCA Ha YPOBHe, HEOOXOAMMOM [N OCBOEHUSA
KypCcoB WH(opmMaTuKu, 06LIecTBO3HaHWSA, WUCTOPWUW, CMIOBECHOCTU. B pamkax
[NAHHOTO Kypca ydaliueca 0BNafeBaloT YHMBepPCa/ibHbIM A3bIKOM COBPEMEHHOM
HayKu, KoTopas (hopmMyiMpyeT CBON LOCTMXKEHUA B MaTEMaTUYECKON (hOpMe.

Kypc anrebpbl n Hayan maremaTtuyecKoro aHanusa 3aknafblBaeT OCHOBY
A5 YCNEeLWHOoro oBfajeHns 3akoHamm (U3NKWU, XUMumn, 6UoNorun, NOHMMaHus
OCHOBHbIX TeHAEeHUMW 3KOHOMWUKM W OOLECTBEHHOW >KWU3HW, MNO3BONSET
OPVEHTUPOBATLCHA B COBPEMEHHbLIX LUMPOBbLIX U KOMMbIOTEPHbLIX TEXHONOIUAX,
YBEPEHHO UCMOJIb30BaTb UX B NMOBCEAHEBHOMN XWU3HU. B TOXe Bpems 0BnageHue
abCTpaKTHbIMU W NIOTUYECKN CTPOrMMU MaTemMaTUYeCKUMU KOHCTPYKLMAMU
pa3BMBaeT YMEHWe Haxo4WUTb 3aKOHOMEpPHOCTW, O0B6OCHOBbLIBaTb WCTUHHOCTb
YTBEPXAEHMA, UCNOMNb30BaTh 0000LLEeHME N KOHKPeTM3aLuio, abcTparmposaHue
N aHanoruio, (OopMuUpyeT KpeaTUBHOE W KPUTUYECKOe MbllwneHue. B xopge
n3ydyeHunsa anrebpbl M Hayan MaTeMaTM4ecKoro aHanusa B CTapluen LiKose
ydalimecsa  NosiyyaldT  HOBbIA  OMbIT  peleHus  NpuKNagHbiX — 3afdad,
CaMOCTOATE/NIbHOTO  MOCTPOEHUA  MATEMATUMYECKUX  MOJEfNeil  peanbHbIX
CUTyauuin N MHTepNpeTaLmm NoslyYeHHbIX peLleHuid, 3HaKOMATCA C npuMepamu
MaTeMaTMUYeCKMX 3aKOHOMEpPHOCTeW B MpUpoOLe, Hayke U B WCKYCCTBE, C
BblJaOLLNMNCA MaTeMaTUYECKUMWN OTKPbITUAMU U NX aBTOPaMW.

Kypc o6nagaet 3HauMTeNbHbIM BOCMUTATE/IbHbIM MOTEHLMAN0M, KOTOpPbIiA
peann3yeTtcs Kak yepe3 yuyebHbIil MaTepuman, cnoco6CTBYOLWNIA POPMUPOBAHUIO
Hay4HOro MMWPOBO33PEHMUA, TaK U 4yepe3 crneunduky y4yebHON [LeATeNbHOCTH,
TpebytoLLeit CaMOCTOATENIbHOCTH, aKKypaTHOCTH, MPOLO/MKNTENIbHOM
KOHLeHTpaLnun BHUMaHUA 1 OTBETCTBEHHOCTU 3a MOJYYeHHbI pe3ynbTar.

B ocHoBe meToAauku 06yyeHus anrebpe u Havyanam MaTeMaTU4eckoro
aHann3a NexuT AeaTeNIbHOCTHbI NPUHLMN 06yYeHNs.

CTpykTypa Kypca «Anrebpa M Hayana MaTEMATMYECKOro aHanmMsa»
BKNOYaeT crefylowmne cofepxxatenbHo-meTognyeckue nnMHUN: «YHucna wu
BblUNCIEHNA», «DYHKLUN N TpaPUKN», «YpaBHeHMUA N HepaBeHCTBa», «Havana
mMaTteMaTu4yeckoro aHanmsa», «MHOXecTBa W /orMka». Bce OCHOBHble
cofep)aTe/lbHO-MeToANYECKNE NIMHUN U3y4YaloTcA Ha NPOTAXKEHUU ABYX et
06y4YeHus B CTapLUel LUKONe, eCTECTBEHHO AOMOMHAA APYT Apyra U NoCcTeneHHo
HacbIWascb HOBbIMM TeMamMy W pasgenamu. [aHHbIi  Kypc SBNSAETCH



MHTErpaTUBHbIM, MNOCKO/NbKY 00beAuHAET B cebe cofep)XaHWe HECKONbKUX
mMaTemMaTMUeCKMX [AUCUMNAUH: anrebpa, TPUTOHOMETPUSA, MaTeMaTU4ecKuii
aHanus, Teopus MHOXecTB U Ap. 1o Mepe TOro Kak ydaljnecsa oBnagesaroT BCE
6onee LWIMPOKMM MaTeMaTUYeCKMM annapatoMm, Y HUX NocneaoBaTesibHo
(hopmMuMpyeTCcs 1 COBEPLUEHCTBYETCA YMEHME CTPOUTL MaTeMaTMUYECKYH MOAE/b
peanbHON cuTyauuu, NPUMEHATb 3HaHWUS, MONY4YeHHble B Kypce «Anrebpa u
Hayana MaTemMaTU4YeCcKoro aHanmsa», [N PeWeHnss  CcaMOCTOSATENbHO
CchOpMyNMpPOBaHHON MaTeMaTU4YecKol 3agayn, a 3aTeM MWHTEPNPeTUpoBaThb
MONIYYEHHbI pe3ynbTar.

CopepaTefbHO-MeTOANYECKAs  NUHUA  «Yucna M BbIYUCNIEHUA»
3aBepluaeT (HOPMUPOBaAHME HaBbIKOB WCMO/Mb30BaHUS OEACTBUTENbHbLIX YKCEN,
KOTOpoe OblI0 HayaTo B OCHOBHOW LWKone. B cTapwei LwWwkKone ocoboe
BHUMaHWe yaenseTcd (POPMMUPOBAHMIO MPOYUHbIX BbIYUCNNTENbHbIX HaBbIKOB,
BKAOUaKOWMX B  CeO6S  WMCNOMb30BaHME  pa3NN4HbIX  (POpM  3anucu
NENCTBUTENIBHOIO YMCNa, YMEHWE pauMOoHanbHO BbINOMHATL AEACTBUA C HUMMU,
nenatb NPUKUAKY, OUeHMBaTb pesynbTaT. Obydarowmecs nonayyarT HaBblKU
NPUONNXKEHHBIX  BbIYMC/EHWIA,  BbINOMHEHWA  OENCTBMA  C  YuUCNaMMU,
3anucaHHbIMW B CTaHAApTHOW (hOpMe, WCNOMb30BaHUA MaTeMaTUYecKnUX
KOHCTaHT, OLeHMBaHUS YACNOBbIX BbIPaXXeHWMN.

JINHUS «YpaBHEHNS U HEPABEHCTBa» pPeann3yeTcss Ha NPOTSKEHUU BCEro
00y4yeHMs B CTaplueii LWKoMe, MOCKOMbKY B KaXAaom pasfdene nporpammbl
npeayCMOTPEHO  pelleHMe  COOTBETCTBYKOLWIMX  3adad. Ob6yuyatouimecs
OBNajeBaldT pPa3MUYHbIMW  METOAamMu  PEeWeHns UenbiX, pauuoHanbHbIX,
nppaumoHanbHbIX, MoKasaTe/bHbIX, NOrapuPMUUYECKNX N TPUTOHOMETPUYECKNX
YPaBHEHWN, HEPABEHCTB U X cUCTeM. MoNyUYeHHbIE YMEHUS UCNOMb3YHTCS NpW
nccnegoBaHUM QYHKUWA C MOMOLLbO MPOWM3BOAHON, PelleHnn NPUKNagHbIX
3aflad M 3afa4y Ha HaxoX[AeHMe HambOoNblWMX W HAUMEHbLUNX 3HaYEeHWUI
yHKUMKU. [aHHas cofepXaTenbHass /NMHWUS  BKAKOYaeT B Cebsl  Takxe
(hopmmpoBaHMe YMeHWI BbINOMHATL pacyéTbl No gopmynam, npeobpasoBaHUS
LenbiX, paLnoHaNbHbIX, nppaLmnoHanbHbIX n TPUTOHOMETPUYECKUX
BbIP@XXEHU, a TaKXe BbIPAXEHWI, codepXallnxX CTeneHn u norapugmbl.
Bnarogaps u3yyeHuo anrebpanmyeckoro martepuana NpoOUCXoAUT AalnbHenllee
pa3BuTUE anropuTMUYECKOro W  abCTPaKTHOrNO  MbIWAEHUS  y4allmxcs,
(hOpMUPYIOTCA HaBbIKM AeAYKTUBHbIX PacCy>XAeHWn, paboTbl C CMMBO/MbHLIMU
(hopmamu, npeacTaBieHNs 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEN B BUAE PaBEHCTB
N HepaBeHCTB. Anrebpa npegnaraet aQMEKTUBHbIE MHCTPYMEHTbI A5 PeLLIeHmns
NPaKTUYECKUX U eCTECTBEHHO-HAYyYHbIX 3aday, HarngagHo AeMOHCTPUPYET CBOWU
BO3MOXHOCTW KaK A3blKa HayKMW.

CopepxaTeNlbHO-MeToAMYeCKas NUHUA «PYHKUUU U TpadvKu» TECHO
nepenneTaeTca C APYrMMM NUHUAMMU Kypca, MOCKOMbKY B KaKOM-TO CMbICMe
3aflaéT nocnegoBaTeNlbHOCTb M3Y4YeHUss Matepuana. W3yuyeHume CTeneHHoN,
nokasaTe/NlbHON, NOrapu@MUYecKoil ”U TPUTOHOMETPUYECKUX QYHKUWUA, ©X
CBOICTB U rpatnkKoB, NCNONb30BaHNE PYHKLUWIA ANS pelleHus 3agayd U3 Apyrux
yUeOHbIX NPeMeTOB 1 peanbHOM XXN3HW TECHO CBSI3aHO KaK C MaTeMaTUUYeCKUM
aHanM3oM, TaK U C pelleHneM ypaBHEHWI N HepaBeHCTB. Mpu 3Tom 60/bLUIOE
BHUMaHWe y[ensetca (OPMUPOBAHUKD YMeHUs BblpaXaTb (opMmynamu
3aBMCUMOCTM MeXAY Pa3NnYHbIMWU BeNMUYMHAMW, WcCnefoBaTb MOMYYeHHble
(yHKUMK, CTpPOUTb WX rpadukn. MaTepuan 3TON cofepXXaTeNbHOW NNUHUK
HaleneH Ha pasBMTME YMEHWUIA W HaBbIKOB, MO3BONAKOWMX BblpaxaTb
3aBUCMMOCTU MeXAy BenyMHamu B pPas/IMYHON (opMe: aHa/IMTUYECKOM,
rpauyeckod W CNOBECHOW. Ero u3yyeHme CnNoco6CTBYET  Pa3BUTUIO



anropmuTMMUYECKOro MblLIIEHNSA, CNOCOOHOCTN K 0606LLEHNIO U KOHKpeTu3auuu,
MCNOJIb30BaHWUIO aHaNoruM.

CofepxxaTenbHasd MMHMA «Hayana mateMaTnMyeckoro aHanmsa» Mno3BosseT
CYLWEeCTBEHHO paclWMPUTb KPYr KakK MaTeMaTU4yecKux, TaK W MPUKNaHbIX
3afiay, AOCTYMHbIX obyvawwmmcs, Yy KOTOPbIX MOABNAETCA BO3MOXHOCTb
nccnefoBatb M CTPOUTb rpauku (YHKUWIA, onpefensaTb UX Haubonbline wu
HauMeHbLUMe 3HAYeHWS, BbIYMCIATL naowaan uryp n o6bémbl Tes, HaX0AUTb
CKOPOCTU N YCKOPeHMA npoueccos. [laHHaa cofep)kaTesibHasd MHUA OTKPbIBaeT
HOBble BO3MOXHOCTW MOCTPOEHUS MaTemMaTU4eCKUX MOoJenein peasibHbIX
CUTYyauMi, HaxoXAeHMA Haunyylero peweHus B MPUKNafHbIX, B TOM 4ucne
coumanibHO-3KOHOMUYECKUX, 3afjayax. 3HaKOMCTBO c OCHOBammu
MaTtemMaTMyeckoro  aHaamMsa  CNoco6GCTBYeT  pasBUTUKD  abCTPakTHOro,
(hopMasibHO-TOrMYECKOr0 U KpeaTUBHOIO0 MbILL/IEHUS, POPMUPOBAHUIO YMEHWUIA
pacnosHaBaTb MNPOSABMEHUA 3aKOHOB MaTeMaTUKM B HayKe, TeXHUKe W
nckycctee. ObyuyaroLLmecs y3HatoT O BblfaroWwmMxcs pesynbTaTax, NoayyYeHHbIX
B X0[e pasBUTUA MaTeMaTUKN KakK HayKu, N Ux aBTopax.

Cofepxarte/lbHO-MeTOAMYECKAA NUHUA  «MHOXecTBa U /IOTUKa» B
OCHOBHOM  MOCBALIEHA  3/1eMeHTaM  TeopMn  MHOXEeCTB.  TeopeTuKo-
MHOXECTBEHHble  MpefcTaBNeHMA MNPOHU3bIBAIOT BeCb KYpC  LUKOJIbHOW
mMaTeMaTUKN W npeanaratoT Hanbonee yHUBepPCasbHbIA A3blK, 06bEAUHAIOLLNIA
BCE pasfdenbl MaTtemMaTUKM W e€ TNPWUIOXKEHWUA, OHM CBA3bIBAIOT pasHble
mMaTemMaTuyeckue [AUCUMNANHBI B efAWHOe uenoe. [103TOMYy BaXHO [AaTb
BO3MOXHOCTb  LWIKO/IbHUKY MOHMMaTb TEeOPeTUKO-MHOXECTBEHHbIN  A3bIK
COBPEMEHHON MaTeMaTuKM W WCMOMb30BaTb €ro [ANA BbIPaXEHUS CBOUX
MbICNEN.

B Kypce «Anrebpa n Hayana mMatemaTMyecKoro aHanvsa» MnpucyTCTBYHOT
TakXXe OCHOBbl MaTeMaTU4yeckoro MOAENMPOBaHMA, KOTOpble MNpU3BaHbl
chopMMpoBaTh  HaBblKM  MOCTPOEHMA  MOAeNie  peasibHbIX  CUTyauui,
nccnefoBaHMA  3TUX  Mofenied € MOMOWbI  anmapata anrebpbl U
MaTtemMaThUyecKoro aHanmsa v nHTepnpeTaunm NoayyYeHHbIX pesynbTatoB. Takue
3aflaHns BMeTeHbl B KaXAblii M3 pa3fenoB NporpaMmbl, MOCKO/bKY BeCb
martepuan Kypca WMPOKO UCNONb3YeTCA ANA peleHnsd npuknagHolix 3agad. Mpu
PeleHnn  peanbHbIX  MNpPakKTUYeCKUX  3af4ay  yvawmecda  pasBuMBarlT
Habn4aTeNbHOCTb, YMEHWe Haxo4uTb 3aKOHOMepHOCTW, abcTparmpoBaTbCs,
MCnonb3oBaTb  aHanorui, 0606WaTb W KOHKpeTu3nposaTb  Mpobremy.
[eAaTenbHOCTb N0 (POPMMPOBAHMIO HABLIKOB pelleHns npuknagHbiX 3ajad
opraHu3yeTca B MpoLecce M3y4vyeHUA BCeX Tem Kypca «Anrebpa M Hayana
MaTtemMaTnyecKoro aHanamsa».

MECTO YYEBHOI'O KYPCA B YHYHEBHOM TNAHE

B yuyebHOM nnaHe Ha M3y4yeHWe Kypca anrebpbl U Hayas MaTeMaTM4ecKoro
aHanm3a Ha 6a30BOM YpOBHe 0TBOAMTCA 2 Yaca B Hefento B 10 knacce u 3 yaca
B Hefento B 11 Knacce, BCero 3a ABa roga oby4yenus - 170 yacos.



COOEP>XXAHWVE YUEBHOI' O KYPCA
10 K/TACC

Uuncna n BblYUCIEHNA

PauunoHanbHble yncna. OObIKHOBEHHbIE M AeCATUYHbIE 4POOW, NPOLEHTHI,
OeCKOHeYHble  nepuoamnyeckue apobu. ApudgmeTuyeckue onepauum c
paunoHanbHbIMWU  yucnaMmu,  nNpeobpasoBaHWA  YUCNIOBbIX  BbIPXKEHWUMN.
MpumeHeHne Apobeil M NPOUEHTOB A5 pelleHns NpuKnagHbiX 3afjay  u3
Pa3/INYHbIX 0TPACNEeN 3HAHWUI U peasibHON XN3HMN.

[encTBuTtenbHble 4ucna. PaunoHanbHble W MppauMoHanbHble 4uKcna.
ApudmMeTnyeckne onepaumu ¢ AeNCTBUTENbHbIMU YncnaMmu. MpueamKEHHbIe
BblUMC/IEHNs,, nNpaBuia OKPYr/eHWs, TnNpUKUAKA W OLeHKa pesynbTarta
BbIYUC/IEHUIA.

CteneHb C UenbiM nokasatenem. CraHgapTHas d¢opma  3anucu
AENCTBUTENbHOIO 4ucna. Wcnonb3oBaHue noaxoasawierd (opmbl  3anucu
[AENCTBUTE/bHBIX YMCEN ANA PelleHns NpakTUYecKUX 3afday U npefcraBieHuns
AaHHbIX.

ApU(pMeTUYECKNIA  KOPeHb  HaTypalbHOW  cTeneHwW. [leictBua ¢
apuHMeTNYECKUMU KOPHAMU HaTypasibHOW CTEMEHMN.

C/WHYC, KOCMHYC M TaHrFeHC YWUC/MOBOro aprymeHta. ApPKCUHYC,
aPKKOCUHYC, apKTaHreHC YMCNOBOro aprymeHTa.

YpaBHEHNA 1 HepaBeHCTBaA

ToxaecTBa U TOXAECTBEHHbIE Npeobpa3oBaHus.

MpeobpasoBaHne  TPUTOHOMETPUYECKMX  BbIpaXXEHWMN. OCHOBHbIe
TPUTOHOMETPUYECKME (DOPMYJIbI.

YpaBHeHUe, KOpeHb YpaBHeHWs. HepaBeHCTBO, peLleHVe HepaBeHCTBaA.
MeTo4 NHTEpBanoB.

PelleHune LenbiX 1 Apo6HO-paLMoHanbHbIX YpaBHEHNA N HEPABEHCTB.

PelleHre nppaymoHanbHbIX YpaBHEHUI N HEPABEHCTB.

PelleHne TPUrOHOMETPUYECKNX YPaBHEHWIA.

MpYMeHeHNe ypaBHEHW W HEPaBEHCTB K PELUEHWID MaTeMaTUyecKmnx
3aflay 1 3afay 13 pasnyHbiX 061acTert HayKu 1 peasibHOM XU3HMW.

DYHKUUN U TpadnKn

®PyHKUMA, cnocobbl 3afaHua QyHKUuK. [padmkK ¢QyHKUMM. B3anmMHO
obpaTHble hyHKUUN.

O6nacTb onpefeNnieHNs U MHOXECTBO 3HAYEHU PYHKUMK. Hynu yHKLUN.
MpoMeXyTKM 3HAKOMOCTOAHCTBA. YETHbIE N HEYETHbIE PYHKLWW.

CTeneHHasa (MyHKLMA C HaTypasibHbIM U LenbiM nokasartenem. E€ cBoicTsa
M rpatmk. CBoicTea v rpaMk KOpHA M-0i CTEMEHMN.

TpuroHomeTpuyeckass OKPY>XXHOCTb, OnpefefieHne TPUTOHOMETPUYECKUX
(PYHKLUMIA YNCIOBOIO aprymeHTa.

Hauyana matemaTn4yeckoro aHasmsa

[MocnepgoBartenbHOCTK,  CNOCOObLI  3afaHuA nocnegoBaTebHOCTEMN.
MOHOTOHHbIE NOCNeA0BaTENbHOCTMW.

Apuipmetnyeckas M reomeTpuyeckas  nporpeccuum.  BecKOHe4Ho
ybblBaloLas reometpuyeckasa nporpeccus. Cymma 6eCKOHEYHO YObIBatoLLEl
reoMeTpuyeckomn nporpeccun. dopmysa CNOXHbIX NPOLEHTOB. Vicrnonb3oBaHue
nporpeccun ANs pelleHns peanbHbIX 3a4a4 NPUKIaAHOro xapakrepa.

MHOXecTBa 1 nornka



MHOXeCTBO, onepauuy Haf MHOXeCcTBaMu. [uarpammbl ditnepa—BeHHa.
MpuUMeHeHe TEOPETUKO-MHOXECTBEHHOIO annapata [A1s ONucaHus peasnbHbiX
MPOLECCOB U SBNEHUIA, NPU PeLLeHn 3aaay U3 ApYTrux yuebHbIX NpeamMeToB.

OnpegeneHve, Teopema, cneficTBuUe, A0Ka3aTeNbCTBO.

11 K1ACC

Ywncna v BbluncneHns

HaTypanbHble 1 Lenblie ynucna. MNpu3Haky 4eNMMOCTU LENbIX YMCeS.

CreneHb C pauuoHanbHbIM nokasarenem. CBONCTBA CTEMEHMW.

Norapudm uncna. [lecATUYHbIE N HATYpasibHble NOTapuUMBl.

YpaBHeHUA N HEpPaBEHCTBA

Mpeobpa3oBaHne BbIpaXKEHN, cofepxkawmx norapumei.

Mpeobpa3oBaHue BbIPXEHWUA, COAepXKalinx CTENeHW C pauuoHabHbIM
rnokasartesiem.

Mpymepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

lMokasaTenbHble YypaBHEHWA U HepaBeHCTBa.

Norapugmnyeckne ypaBHeHUA U HEPABEHCTBA.

CuCTEMbI NINHENHbIX YpaBHEHW. PelleHne nNpuUKNagHbIX 3ajay C
MOMOLLbK CUCTEMbI NIMHENHbIX YPaBHEHUA.

CucTeMbl 1 COBOKYMHOCTY paLiOHaNbHbIX YPaBHEHU U HEPABEHCTB.

lMprMeHeHMe  ypaBHEHWWA, CUCTEM W  HepaBeHCTB K  PeLUeHUto
MaTemMaTMyecKux 3afay u 3afay M3 pas/iMyHbiX 06/1acTell HayKu U peasibHOM
XU3HW.

DYHKUMN U rpadnKu

®dyHKumna. [Mepuognyeckne QyHKUMU. T1POMEXYTKM MOHOTOHHOCTHU
(PyHKUMKN. MaKCUMyMbl U1 MUHUMYMbI (YHKUUW. Hanbosnblluee N HanMeHbLLee
3HayeHVe (PYHKUUN HA NPOMEXYTKE.

TpuroHomeTpuyeckne PYHKLUUN, NX CBONCTBA U FpaduKu.

MMokasaTenbHas u norapupmMuyeckas GyHKLMM, UX CBOMCTBA U rpauKm.

Wcnonb3oBaHne rpaMkoB (YHKUWA AN pelleHus YpPaBHEHUA K
NIMHENHbIX CUCTEM.

Mcnonb3oBaHve rpavkoB (YHKUMWA 418 WUCCef0BaHMA MNPOLECCOB U
3aBMCMMOCTEN, KOTOpPble BO3HMKAKOT MPU peLleHnmn 3agay 13 Apyrux yyebHbix
NpesMeToB U peanbHOMN XKU3HW.

Hauyana matemaTnyecKoro aHaansa

HenpepbiBHbIE (hyHKUUN. MeTOoL NHTEPBANOB 415 PELUEHUA HEPABEHCTB.

Mpou3BofHaa (QYHKUMW. [E€OMETPUYECKUA U (DU3NYECKUIA  CMbIC/
NMPOM3BOLAHOIA.

Mpou3BoAHbIE  3/1IEMEHTapHbIX  (QYHKUUA.  POpMyNbl  HaxXOXAeHWA
MPOU3BOLHON CYyMMbI, MPON3BEAEHNA Y YACTHOTO (PYHKLMNA.

MpuMeHeHWe NPOU3BOAHON K UCCNef0BaHUI0 (PYHKLMA HA MOHOTOHHOCTb
W 3KCTpeMyMbl. HaxoxaeHue Hambonbllero M HauUMEHbLUEro 3HayeHus
(PYHKUMM Ha OTpeske.

lMprMeHeHMe NPOM3BOAHON A1 HaXOXAEHWA Hauyyllero peleHus B
NMPUKNagHblX 3ajavax, [ANA OnpefefieHUs CKOPOCTU Mnpouecca, 3a4aHHOro
hopmMynon nnu rpainKom.

MepBoo6pa3Has. Tabnumua nepBoobpas3HbIX.

WHTerpan, ero reomeTpmyeckui u (U3NYECKUA CMbICN. BblunMcneHue
WHTerpana no opmyne HotoToHa—/1elibHMLA.



NMTAHNPYEMBbBIE PE3Y/JIbTATDI

OcBOeHMe Yy4yebHOro npeameta «MaTemaTuka» [O/MKHO 06ecneynBath
[OCTMXXEHME Ha YpPOBHe CpeaHero o06uiero 06pa3oBaHMs  CnefytoLnX
NIMYHOCTHBLIX,  METanpeiMeTHbIX UM MNPeAMETHbIX  06pa30BaTe/bHbIX
pe3ynbTaToB:

NMMNYHOCTHBDbIE PE3YJIbTATbI

JINYHOCTHbIE pe3ysibTaTbl OCBOEHWSA MporpammMmbl Yy4yeb6HOro mnpeameta
«MaTtemaTnKa» XapaKTepuayrTcs:

[MpaxkgaHCKoe BOCNMTaHMe:

CHOPMUPOBAHHOCTLID  FPaXAaHCKOM  no3umuymm  obyvarowerocsa  Kak
aKTUBHOIO W OTBETCTBEHHOIO Y/ieHa POCCUICKOro 06LLecTBa, npeacTaBieHNeEM
0 MaTemMaTU4yeCcKMX OCHOBax (YHKUMOHMPOBAHUA pPasfINUHbIX CTPYKTYp,
SIBNEHWUA, npouedyp rpaxaaHckoro ob6uwecTtsa (BblIOOpbI, OMpPOCbI W np.),
YMEHMEM B3aUMO/ENCTBOBaThL C cOUManbHbIMU UHCTUTYTAMW B COOTBETCTBUMN C
X PYHKUUSAMWN N HA3HAYEHMEM.

MaTpmMoTnyeckoe BOCNUTaHME:

ChOPMMPOBAHHOCTLID  POCCUMUACKOW  TPaXKAAaHCKOW  WAEHTUYHOCTMU,
YBaXXeHMs K MpoLwoMy U HacTosALemMy POCCUACKON MaTeMaTUKN, LLEHHOCTHbIM
OTHOLLUEHMEM K [OCTMIXKEHWSIM POCCUMUACKMX MaTeMaTUKOB W POCCUINCKOW
MaTemMaTUYeCcKOn LWKOMbl, K WCMNO/MIb30BAHUK 3TUX [AOCTUXEHWA B ApYyrux
HayKax, TEXHONOrmnsax, cpepax IKOHOMUKN.

[yX0BHO-HPABCTBEHHOr0 BOCNUTaHUSA:

OCO3HaHMeM Y XOBHbIX LLleHHOCTeN POCCUIACKOIO Hapoaa;
COOPMUPOBAHHOCTHKD HPABCTBEHHOTO CO3HaHUA, 3TMYECKOro TMOBefdeHus,
CBA3aHHOINO C  MPakTUYECKUM  MNPUMEHEHWEM  JOCTMXKEHWA  HayKm U
[0EeATeNbHOCTbI0  YYEHOro; O0CO3HaHWEeM JINYHOTO BKMNaga B MOCTPOeHue
yCTOMYMBOro byayero.

ACTeTMYecKoe BOCMUTaHKe:

3CTeTUYECKMM OTHOLLUEHMEM K MWUPY, BK/IOYAA 3CTETUKY MaTeMaTuyecKmx

3aKOHOMEpPHOCTEA, 06bEKTOB,  3ajav, peLLeHNiA, pacCyXaeHui;
BOCMPUMMUYMBOCTLID K  MaTemMaTUMUecKMM acrnekTam  PasfiuHbiX  BWIO0B
MCKYCCTBA.

®du3nyeckoe BoCNUTaHMeE:

C(hOPpMUPOBAHHOCTLIO YMEHUA MNPUMEHATb MaTeMaTuyeckue 3HaHus B
WHTepecax 340poBOro W 6e30nacHOro o6pasa >XW3HW, OTBETCTBEHHOIO
OTHOLLEHMA K CBOEMY 340pOBbl0 (340pOBOe NWUTaHWe, CHanaHCUPOBAHHbIA
PEXUM 3aHATUIA W OTAbIXa, perynsapHas @usnyeckas akTMBHOCTb); PU3NYECKOTO
COBEpLLEHCTBOBAaHMS, npu  3aHATUAX  CMNOPTMBHO-0340POBUTENIbHOMN
LeATeNbHOCTHIO.

TpyLoBoe BOCMUTaHME:

FrOTOBHOCTbIO K TPYAY, OCO3HAHMEM LIEHHOCTW TPYA0/06KMA; NHTEPECOM K
pasnyHbiM  chepaM  MPOQPEeccCMOHaNbHON  [eATeNbHOCTW, CBfA3aHHbIM  C
MaTemMaTUKOMW 1 eé MPUN0XKEHUAMN, YMEHVEM COBepLUaTb OCO3HAHHbIN BbIGOP
Oyaywein npodeccum W peann3oBblBaTb COOCTBEHHbIE XW3HEHHbIE TMaHbl;
TOTOBHOCTLIO M CMOCOBHOCTBID K MaremaTtMyeckoMy 06pa3oBaHUIO U
caM006pa3oBaHUIO Ha MPOTAXKEHUN BCEN XKWU3HW; FOTOBHOCTHIO K aKTUBHOMY
y4yacTUIO B peLleHnn NpakTUYeCKUX 3aa4 MaTeMaTU4eCcKo HanpasieHHOCTMN.

3K0N0rnyeckoe BoCNUTaHUE:



CHOPMUPOBAHHOCTHHO IKONOTUYECKOI KyNbTYpbl, MOHWMAHUEM BUAHWUS
COLMaNbHO-3KOHOMUYECKUX  MPOLIECCOB  HAa  COCTOSIHAE  MPUPOAHON U
couManbHOW cpeabl, OCO3HAaHWEM TrN06aNbHOr0 XapakTepa 3KONOTUYECKMX
Npo6nem; opueHTauueid Ha MNPUMeHeHME MaTeMaTUYeCKUX 3HaHW Aans
pelleHns 3afa4y B 06M1acTM OKpyXKatollel cpefbl, NAaHWPOBaHMS MOCTYNKOB W
OLEHKMN MX BO3MOXHbIX MOCNEACTBU ANS OKPYXXatolLeld cpeapl.

LLeHHOCTW HayYHOTr0 MO3HaHWUS:

CHOPMUPOBAHHOCTbHO MWUPOBO33PEHUS, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKM W  OOLECTBEHHON MpaKTUKW,
MOHMMaHMEM MaTeMaTUYECKOWN HayKM KaK cthepbl YeN0BEYECKON AesTeNbHOCTH,
3TanoB eé pasBUTMS M 3HAYUMOCTM AN8 Pa3BUTUA LMBUAMU3ALMW; OBNafeHUEM
S13bIKOM MaTeMaTUKW 1 MaTeMaTUYeCKOWN KyNnbTypol Kak CPeAcTBOM MO3HaHWS
MMUpPa; TOTOBHOCTbIO OCYLLECTBMSTb MPOEKTHYH U  WCCNeAoBaTeNbCKYyo
NeATeNbHOCTb MHAMBUAYANLHO U B FPyMne.

METATPEOMETHbBIE PE3Y/IbTATbI

MeTanpegMeTHble pe3y/ibTaTbl OCBOEHUSA MporpaMmMbl y4ebHOro npegmera
«MartemaTunka» XapakTepusyrTcs oBfafieHnem YHUBEPCANbHbIMU
no3HaBaTe/lbHbIMU  [JEeNCTBUAMU, YHUBEPCANbHbIMU  KOMMYHUKATVBHbIMU
LeACTBUAMU, YHUBEPCANbHBIMUW PerynaTUBHbIMU AeiCTBUAMU.

1) YHuBepcanbHble  MO3HaBaTeflbHble  [eiAcTBuA,  obecrneynBarT
(hopMupoBaHne 6a30BbIX KOTHWTWBHLIX MNPOLECCOB 06ydatowmxcs (OCBOeHUe
METOLOB MNO3HAHMA  OKPY>KawLWero Mupa; NpUMEHeHNe  NI0rNYecKuX,
nccnefoBaTeNbCKUX Onepauui, yMeHuii paboTaTb ¢ UHpopMaLven).

Ba3oBble NOrnyeckue JencTeums:

* BbIABNATH " XapakTepu3osarb CYLLEeCTBEeHHbIe MpuU3HaKku
MaTeMaTUYECKNX 0OBbEKTOB, MOHATUN, OTHOLLEHUI MeXAy MOHATUAMU;
(hopmynnpoBsaTb onpefeneHns MOHATU, yCTaHaB/MBaTb
CYLLECTBEeHHbIA NpPU3HaK Knaccugukauum, ocHoBaHua Ania 0606uieHns
W CPaBHEHWA, KPUTEPUM MPOBOLAUMOIO aHannsa,;

* BOCMPMHMMATL, (OPMYNMPOBaTb W Npeobpa3oBbIBaTb  CYXAEHUA:
YTBEPAUTENbHbIE U OTpuLaTeNbHble, eAUHUYHbIE, YaCcTHblE U 00Lue;
YC/IOBHbIE;

* BbIABNATbL  MareMaTMyeckme  3aKOHOMEPHOCTW,  B3aMMOCBA3U WU
NpoTUBOpeYns B (PaKTax, AaHHbIX, HAGMIOAEHUAX W YTBepPXAEeHUNX;
npegnaratb  KpUTepuu 41 BbISBNEHUA  3aKOHOMEPHOCTEW  ”
MPOTMBOPEYUNIA;

e [JenaTb BbIBOAbl C UCMNO/Ib30BAHMEM 3aKOHOB JIOTUKW, AeAYKTUBHbLIX U
WHOYKTUBHbIX YMO3aK/H0UeHWNI, YMO3aK/IH0UeHUI Mo aHanorum;

* TMPOBOANTL  CAMOCTOATENbHO  [OKa3aTe/flbCTBA  MaTeMaTU4ecKux
yTBEPXAEHU  (npsMble M OT  MPOTUBHOMO),  BbICTPaMBaTb
aprymeHTauuio, MPUBOAUTL npumepsl " KOHTPNpUMephl;
000CHOBbIBaTb COOCTBEHHbIE CYXEHUSA N BbIBOAI;

* BblbMpaTb cnocob peweHnsd yyeGHOW 3agaun (CpaBHMBATL HECKOJIbKO
BapMaHTOB pelleHus, BbloupaTb Hambonee MNOAXOAAWMUNA C YYETOM
CaMOCTOATE/IbHO BbIENEHHbIX KPUTEPUEB).

Ba3oBble nccnefoBaTe/ibCKMe LeNCTBUSA:

* uCMnonb3oBaTb  BOMPOCbI  Kak  WUCCMeL0BaTENbCKUA  WUHCTPYMEHT
Mo3HaHua; (OpMynMpoBaTb BOMPOCHI, (PUKCUPYHOLLIME MPOTMBOpPeYNe,



npob6nemy, ycTaHaBNMBaTb MUCKOMOE U AaHHOe, (hopMMpoBaThb rMnoTesy,
apryMeHTMpoBaTb CBOO MO3ULNIO, MHEHWE;

* MNPOBOAWTL  CaMOCTOSITE/IbHO  CM/IAaHWPOBAHHbLIA  3KCMEPUMEHT,
nccnefoBaHMe MO YCTaHOB/IEHUIO OCOOGEHHOCTEN MaTEMAaTMYecKoro
00beKTa, SABMIEHWUS, Mpouecca, BbISBEHUIO 3aBUCUMOCTEN MeXay
06bEKTaMU, SBNEHMAMMU, NpoLeccamu;

e camocToATeNbHO  hopmynupoBatb  06006UleHMS W BbIBOAbI N0
pesynbTatam MNPOBeAEHHOr0 HabMAeHWsA, UccnefoBaHUSA, OLEHMBATb
[AOCTOBEPHOCTb NMOTYYEHHbIX Pe3y/bTaToB, BbIBOAOB U 0606LLEHWI;

* MPOrHO3MpoBaTb BO3MOXHOE pa3BMTME Mpouecca, a TakKe BblABUTaTb
NPeAnOoN0XeHNA 0 ero pasBUTUN B HOBbIX YCNOBUSAX.

Pa6oTa ¢ nH(opmaumein:

*  BbIBAATHL AeMUUMTLI MHGOPMaLUN, AaHHbIX, HEOBOXO0AUMBIX A1 0TBETa
Ha BONPOC U 4S8 pelleHmns 3ajauu;

e BbIOMpaTb  WHGMOPMaLUK M3  WUCTOYHMKOB  pPas/IMYHbIX  TUMNOB,
aHann3npoBaThb, cucTemaTmanposatb " MHTEpPNpeTUpoBaTh
MH(OpMaL MO Pa3InyHbIX BUAOB U (HOPM NpPeACTaB/EHWS;

* CTPYKTYypupoBaTb MWH(MOpMauUuUIo, MpefcTaBNaTb €€ B  pas3/INYHbIX
(hopmax, MNNKCTPUPOBaTh rpainyecKku;

* OueHMBaTb  HaAé&XKHOCTb  WHGOpMauuMM MO  CaMOCTOSTENbHO
ChOpMYNMPOBAHHbLIM KPUTEPUAM.

2) YHuBepcanbHble KOMMYHWUKATMWBHble [AeACTBUS, o0becneynBalwT
CthOPMMPOBAHHOCTb COLMANbHbIX HABbIKOB 00Yy4atoLLMXCS.
O6LeHune:

e BOCNPMHUMATL U (OPMYNMPOBATb CYXAEHWS B COOTBETCTBUM C
YCNOBUSMW W LENSIMK OOLLEHUS; SICHO, TOYHO, FPaMOTHO BbIpaXaTb
CBOK TOUKY 3PEHUSt B YCTHbIX U MUCbMEHHbIX TEKCTaX, [AaBaThb
MOSICHEHNS MO XOAY PELIeHMs 3aayi, KOMMEHTMPOBATb MOMYYEHHBbIN
pesynbTar;

e B X0fle 06CYX[€eHMs1 3afaBaTb BOMPOCHI MO CYLIECTBY 06CYXAaeMol
TeMbl, NPOGEMbI, peLLIaeMoli 3aaum, BbICKa3blBaTb UAEN, HALENIEHHbIe
Ha MOWCK PELLEHNs; COMOCTaBNATb CBOM CYXAEHUS C CYXAEHUSIMU
OPYIrMX Y4YacTHWKOB Auanora, 06Hapy>MBaTb pasnnuMe W CXOACTBO
No3nuUniA; B KOPPEKTHOW topmMe (hopMynmpoBaTb PasHOrnacusi, CBOM
BO3PaXKEHUS;

e MpeacTaBNsTb  Pe3ynbTaTbl  pelleHns  3afayn,  IKCNepUMEHTa,
nccnefoBaHWa, MPOEKTa;  CaMOCTOATeNlbHO  BblGMpaTb  hopmat
BbICTYN/MEHUS C YYETOM 3afady MpeseHTaUMM U  0OCOGEHHOCTEN
ayauTopuMn.

COTPYAHNYECTBO:

e MNOHMMaTb W  WCNONb30BaTb  MNPEVMMYLLECTBA  KOMAaHAHOW U
VHAWBUAYaANbHOV PaboThbl MPU PELIEHWM YYebHbIX 3aaay; NPUHUMATb
Uenb  COBMECTHOW  AeATenbHOCTW, MNaHMPOBaTb  OPraHM3auuio
COBMECTHOI paboTbl, pacnpefensaTb Buabl paboT, A0roBapuBaThbCs,
obcyXaaTb npouecc U pe3ynbTaT paboTbl; 0600WAaTb MHEHUS
HECKONbKNX NIOAeN;

e yyacTBOBaTb B rpynnoBbiXx (opmMax pa6oTbl (06CYXAeHUS, 06MeH
MHEHWI, «MO3roBble LUTYPMbI» W WHbIE); BbINOMHATL CBOK 4YacCTb
paboTbl M KOOPAWHMPOBATb CBOW [EACTBMS C APYTMMU  UY/IEHAMU
KOMaH/bl; OLEHMBaTb KauyeCTBO CBOEro BKMaga B 0OLWMIA NpomgyKT Mo
KpUTEpMsM, ChopMyIMPOBaHHbIM YYacTHUKAMU B3aUMO/ENCTBUS.



3) YHuBepcanbHble  PerynsTUBHbIE  JeiicTBus,  0bBecneuynBawT

(PoOpMUpPOBaAHME CMbICNOBLIXYCTaHOBOK U XXN3HEHHbIX HAaBbIKOB IMYHOCT L.

CamoopraHusauns:

COCTaBNATb MNaH, anropuTM peLlleHusd 3afadn, BblbupaTtb C€MNocob
PeLeHns C YYETOM WMEHLLMUXCA PeCcypcoB M COOCTBEHHbIX BO3MOXHOCTEWN,
aprymMeHTMpoBaTb W KOPPEKTUpOBaTb BapuaHTbl PeLeHUid C YYETOM HOBOW
NHopmaLun.

CaMOKOHTpPO/Ib:

* BNajeTb HaBblKaMW [MO3HaBaTe/IbHON pedrieKCUn Kak O0CO3HaHWA
COBEpLIAEMbIX  [EeACTBUA M MbICIUTENbHBIX  MPOLECCOB,  UX
pe3ynbTaToB; BnafeTb cnocobamm CcaMOMpPoOBEPKW, CAMOKOHTPONA
npouecca v pesynbTaTa pelleHns matemMaTUyecKon 3ajauu;

* npeaBuAeTb TPYAHOCTU, KOTOPble MOTYT BO3HWMKHYTb MPU PeLLueHnn
3aflayn, BHOCWUTb KOPPEKTUBbI B [eATENbHOCTb Ha OCHOBE HOBbIX
06CTOATENbCTB,  faHHbIX,  HaWAeHHbIX  OWMWOOK,  BbISABMEHHbIX
TPYOHOCTEN;

* OleHMBaTb COOTBETCTBME pe3ynbTara LenM W YCNoBUAM, OOBLACHATH
MPUYNHBI LOCTUXEHNA UNN HELOCTUXKEHUA Pe3yNbTaToB AeATeNbHOCTH,
Haxo4uTb OWKOKY, AaBaTb OLEHKY NPUOOPETEHHOMY OMbITY.

NMPEOMETHDBIE PE3YJIbTATbI

OcBoeHMe YyueOHOro Kypca «Anre6pa M Hadyana MaTeMaTUUecKoro
aHanu3a» Ha YPOBHE cpefHero 06LEero o6pasoBaHUs [JOMKHO 06GECrnevYnBaTh
[OCTUXEHWE CreayoLnx npeiMeTHbIX 06pa3oBaTe/lbHbIX Pe3y/bTaToB:

10 KJTACC

Uuncna n BblyncneHnsa

OnepupoBaTb MOHATUAMM: paLUOHaNbHOE W AeWCTBUTENbHOE YMCNO,
00bIKHOBEHHAA U fecATUYHas 4p006b, NPOLEHTHI.

BbInonHATL  apugMeTMyecKkne  omepaumMm € paunoHalbHbIMW - ©
[AENCTBUTENIbHBIMUN YMCNamum.

BbIMOMHATL  MPUOAMKEHHbIE  BbIYWUC/IEHMA,  WCNOMb3yAa  Mpasusa
OKpPYrneHusa, genatb NPUKUAKY WU OLEHKY pe3ynbTata BblYNCIEHNNA.

OnepupoBaTb MOHATUMAMU: CTEMeHb C Lie/IbiIM NoKasaTesieM; CTaHAapTHas
(hopma 3anucu AeNCTBUTENIbHOrO 4MUCNa, KOPeHb HaTypasibHOW CTeneHu;
MCNoNb3oBaTb MOAXOAALWLYI (HOpPMY 3anucu  AeNCTBUTENbHLIX 4ucen Ans
peleHns NpakTUYecKnx 3agay 1 NpeacTaB/ieHns JaHHbIX.

OnepupoBatb MOHATUAMWU: CUHYC, KOCUMHYC W TaHreHC MPOU3BOJIbHOTO
yrna; WCMonb3oBaTb 3anucb MPOU3BOSIBHOINO yrna 4epe3 obpaTHble
TPUTOHOMETPUYECKUNE (PYHKLMN.

YpaBHEHUA U HepaBeHCTBa

OnepunpoBaTb MOHATUAMU: TOXAECTBO, YpaBHEHWME, HEPaBEeHCTBO; Liesoe,
paLuoHanbHoe, nppawlmnoHansHoe ypaBHeHue, HepaBeHCTBO;
TPUTOHOMETPUYECKOE YPaBHEHUE;

BbINONHATL Npeobpa3oBaHNs TPUTOHOMETPUYECKNX BbIPaXXeHWI 1 pellaTtb
TPUTOHOMETPUYECKUNE YPaBHEHNS.

BbinonHATL NpeobpasoBaHMA LesblX, paunMoHanbHbIX Y MppaLnoHanbHbIX
BblpaXXeHWW M pewlatb OCHOBHble  TUMbl  UeNblX, paynoHanbHbIX U
nppaunoHanbHbIX YpaBHEHWNIA N HepaBEHCTB.



MpUMeHATL ypaBHEHUA U HepaBeHCTBa [ANA PelleHUss maTtemMaTUyecKmnx
3alay 1 3afay u3 pasinyHbIX 061acTelt HayKu 1 peanbHOM XU3HMN.

MogenupoBaTb peasibHble CUTyauum Ha A3blke anrebpbl, COCTaBNATb
BblpaXXeHWNs, YpaBHEHWs, HepaBeHCTBa MO YC/MOBMIO 3ajayun, WcCcnefoBathb
MOCTPOEHHbIE MOZENN C UCMO/b30BaHWEM annapara anreépbl.

DYHKUMN 1 rpadnKu

OnepupoBaTb MOHATUAMU:  (PYHKLMA, CMOCOObI 3afjaHus  QYHKLUN,
06nacTb OnpefeneHns U MHOXECTBO 3HAYeHUA (YHKUUWU, rpaPuk QyHKLMN,
B3aMMHO 06paTHble PYHKLMK.

OnepupoBaTb MOHATUAMM: YETHOCTb W HEYETHOCTb (QYHKUMU, HYIU
(PYHKUUKN, MPOMEXYTKMN 3HAKOMOCTOAHCTBA.

Mcnonb3oBaTtb rpaukn QyHKLMIA 418 peLleHns YpaBHEHWA.

CTpouTb ¥ 4uTaTb TrpauKM JNUHERHON (QYHKLMW, KBaApPaTUYHOW
(PYHKUMKN, CTENEHHOW (hYHKLUUK C LiefIbIM NoKasaTesieMm.

Mcnonb3oBaTb rpaukn  (QyHKUMA ANs  UccnefoBaHMA MPOLECCOB U
3aBMCMMOCTEN NPU peLleHnm 3aga4d U3 gpyrux yuyebHbix npeiMeToB U peanbHoi
YXU3HW; BblpaXkaTb POPMYyiaMUn 3aBUCUMOCTUN MeXAY BENUYNHAMMN.

Hauana matemaTn4yeckoro aHasimsa

OnepupoBaTb MOHATUAMM: NOCNEA0BATENbHOCTb, apuUMeTUYecKas |
reoMeTpuyeckas nporpeccum.

OnepupoBaTb MOHATUAMMK: 6GECKOHEYHO YObIBaloWas reomeTpuyeckas
nporpeccus, cymma 6eCKOHeYHO y6bIiBatoLL el FeOMeTPUUYECKOM Nporpeccun.

3afaBatb NoCnefoBaTe/lbHOCTU Pa3INYyHbIMKU Crocobamu.

Mcnonb3oBaTb CBOWCTBa MoOC/efoBaTe/IbHOCTEN W Mporpeccuin  ans
peLLeHns peasibHbIX 3a4a4 NPUKNAAHOr0 Xapakrepa.

MHOXecTBa 1 normka

OnepupoBatb MOHATUAMU: MHOXECTBO, OMepaunm Hag MHOXeCTBamMu.

cnonb3oBaTb TEOPETUKO-MHOXECTBEHHbI —annapatr Afa  onucaHus
peasibHbIX MPOLLECCOB W SBMIEHWIA, NMPU pelleHUM 3adady W3 APYrux yyebHbIX
npesMeToB.

OnepupoBaTb  MOHATUAMW:  ONpeAesnieHne,  Teopema,  CNeAcTBUE,
[,0Ka3aTenbCTBO.

11 K/TACC

Yucna v BbluncneHuns

OnepupoBaTb MNOHATUMAMWU. HaTypanbHOE, LEeI0e YUCMO; WCMNOJb30BaTb
NPU3HaKnW [eNUMOCTU  LenblX YMCeN, PpasfioXeHWe 4ucna Ha npocTble
MHOXWUTENN 418 peLleHuns 3afad.

OnepupoBaTtb MOHATMEM: CTEMEHb C pauMOHa/IbHbIM MOKa3aTesnem.

OnepupoBaTb NOHATUAMW: Norapudm yYmncna, LeCATUYHbIE U HATypasibHble
norapugmeil.

YpaBHEHUA 1 HepaBeHCTBA

MpMMeHATL CBOWCTBa CTeneHW A5 Npeobpa3oBaHUs  BbIPKEHWUIA;
onepupoBaTb MOHATUAMU: NOKa3aTe/lbHOe ypaBHEHME W HepaBeHCTBO; peLlatb
OCHOBHbIE TUMbl NOKa3aTe/lbHbIX YPaBHEHUI N HEPABEHCTB.

BbinonHATL npeobpasoBaHWs BblpaXXeHWU, CodepXawmnx norapugmsbl;
onepupoBaTb MOHATUAMM: NOrapuPMUYEcKoe YpaBHEHUWE W HepaBeHCTBO;
pellaTb OCHOBHbIE TUMbI NOrapuPMmUYecKnX ypaBHeHUn N HePaBEHCTB.

HaxoauTb pelueHns NnpocTenwmnx TPUroHOMEeTPUYECKMNX HEPABEHCTB.



OnepupoBaTb MOHATUAMWN: CUCTEMA IMHENHbBIX YPAaBHEHUIN W €€ peLLeHUe;
MCNONb30BaTb CUCTEMY JIMHEMNHbIX YpPaBHEHWUWA [ANs pelleHns MNpaKTUYeCKUX
3afau.

HaxoguTb  pelweHuMs  MpocTerWwnX  CUCTEM U COBOKYMHOCTEMN
pauuoHanbHbIX YpaBHEHWIA N HEPABEHCTB.

MogenvpoBaTb peasibHble CUTyauunm Ha A3blke anrebpbl, COCTaBNATb
BblpaXKEHWNS, YpaBHEHMS, HepaBeHCTBA W CWUCTEMbl MO YCNOBUIO 3afayu,
nccnefoBaTb NOCTPOEHHbIE MOAENN C UCMONb30BaHMEM annaparta anreépsi.

PYHKLUNN U rpadumkn

OnepupoBatb NOHATUSMWU: nepuognyeckas (YHKUMA, MNPOMEXYTKU
MOHOTOHHOCTU (DYHKUMWU, TOYUKU 3IKCTPEMyMa (QYHKUUK, Hambonbluee U
HauMeHbllee 3Ha4yeHUs (QYHKUMM Ha MPOMEXYTKe; WCMoMb30BaTb WX A4
nccnefoBaHna PyHKUMW, 3aaHHON rpagmKom.

OnepupoBaTb NOHATMAMW: TpaMKK MokasaTe/ibHOW, norapumMmnyeckomn u
TPUTOHOMETPUYECKUX PYHKUUIA; N306paXkaTb UX HA KOOPAMHATHOW MIOCKOCTU
M MCNO/Ib30BaTh A1 PELIEHNS YPaBHEHUIA N HEPABEHCTB.

M306paxaTb Ha KOOPAWMHATHOM NMAOCKOCTM rpavky  NUHERHbIX
YpaBHeHUI N UCMONb30BaTb UX AN PELUEHNA CUCTEMbI IMHENHbLIX YPaBHEHWIN.

Mcnonb3oBatb rpaukun  QyHKUMA NS MccnefoBaHMA MPOLECCOB U
3aBMCUMOCTEN U3 APYTrNX YHEOHbIX AUCLMUMIIVH.

Haudana matemaTtnyeckoro aHanmsa

OnepupoBaTtb MOHATUAMU:  HenpepbiBHadA  (YHKUMA; NPOU3BOAHAA
(YHKUUKN; NCNOSb30BaTb FEOMETPUYECKNIA U (DU3NYECKUIA CMbIC/T NPON3BOLHOM
ONS pelleHmnsa 3ajau.

HaxoanTb  MNpoOM3BOAHblIE  3NeMEHTapHbIX  (DYHKUWIA,  BbIYMCAATb
NPOW3BOAHbIE CYMMbl, NPON3BEAEHMNSA, YACTHOTO (DYHKLUN.

cnonb3oBaTb  MPOM3BOAHYHD  ANs  McCnefoBaHWs  (BYHKUMW  Ha
MOHOTOHHOCTb W 3KCTPEMYMbI, MNPUMEHATb pe3y/bTaTbl WCCMefOBaHUA K
MOCTPOEHUIO rpaUKoB.

icnonb3oBaTb NPOM3BOAHYIO A1 HAXOXAEHUA Haunyyllero pelleHus B
NPUKNaAHbIX, B TOM YMC/Ee couManbHO-3KOHOMUYECKNX, 3afadax.

OnepupoBatb MOHATUAMMW: NepBoo6pasHas W WHTerpan; MNOHMMATb
reoOMeTpPUYeCKNin N (U3NYEeCKNn CMbICN UHTErpana.

HaxoguTb nepBoobpasHble  3/IEMEHTAPHbIX  (DYHKUWUA;,  BbIYUCNATb
NHTerpan no gopmyne HetoToHa-J1einbHMLA.

PelwaTb npuknagHble 3agayn, B TOM Yuc/ie coumarbHO-3KOHOMUYECKOTO U
(hn3nYecKoro xapakrepa, CpeAcTBamMu MaTeMaTMYeCKOro aHannsa.



11 KJTACC

No
n/
n

KonnyecTtBo YacoB

HanmeHoBaHMe pasgenos
1 TEM NporpamMmbl Bcero

CreneHb C paLMoHa/ibHbIM
nokasareniem.

MokasaTesibHas PyHKLMA. 12
lMoka3aTefibHble YpaBHeHUS

1 HepaBeHCTBa

Norapudmmyeckas

(YHKUMA.
Norapugmunyeckune

YPaBHEHWS 1 HEpPaBEHCTBA

12

TpuroHomeTpuyeckune
(DYHKLMM 1 UX TpaquKu.
TpuroHomeTpuyeckme
HepaBeHCTBa

Mpon3sogHas.

o 24
MpuMeHeHMe Npou3BOAHON

WHTerpan u ero
NpPUMeHeHNs

Cuctembl ypaBHeHWi 12

HaTypanbHble 1 Lenble
yucna

lMoBTOpeHWe, 06006LLEeHNE, 18

KOHTpoO/IbHbIE
paboThbl

lMNpakTnyeckne
paboTbl

ANeKTPOHHbIe (LN(POBbIE)
obpasoBaTe/ibHble pecypchbl



cucTeMaTmsaums 3HaHui

OBLWEE KOJ/IMYECTBO

YACOB 10 NMPOrPAMME 102



YYHEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IbHOI'O NMPOLIECCA

OBA3ATEJIbHbIE YYUEBHBIE MATEPVAJbI AN1A YUHEHUNKA

» Matematuka: anrebpa n Hayana MaTeMaTMUYeCKOro aHann3a, reoMeTpus.
Anrebpa 1 Hayana matemaTuyeckoro aHanusa, 10-11 knaccel/ Anumos LLU.A.,
KonarnH KO.M., TkaueBa M.B. n gpyrue, AKUMOHepHOe 06LLecTBO
«3p0aTtenbCcTBO «l1poCBELLEHNE»

Mocobure and noarotoBku K EMF3 nof pefakuymein ALLeHKo.

METOANUECKWNE MATEPVAbI ANA YUUNTENA
AnpakTnyeckme maTepuanbl K yudebHUKY Anredpa n Havana MmaTemMaTuyeckoro

aHann3a nof pefakuueii AnMmosa.

UNPPOBBLIE OEPA3SOBATEJIbHbBIE PECYPCbI N1 PECYPCbI CETWU
MHTEPHET
PaLU



TEMATWYECKOE NJTAHNPOBAHWE
10 KNACC

No
n/
n

HawnmeHoBaHWe pa3fienos
N TEM NporpamMmmbl

MHoxecTBa
pauvoHaNbHbIX 1
[eCTBUTENbHBIX YnCen.
PaLMoHasbHble ypaBHeHUs
1 HepaBeHCTBa

PYHKUUN 1 TpadinKu.
CTeneHb C LefbiM
rokasartesnem

ApUPMeTNYHECKNIA KOPEHb
N-Oli CTENeHw.
VppaumoHanbHble
ypaBHeHWs N HepaBeHCTBa
dopmy bl
TPUFOHOMETPUN . TPUTOHOM
eTpuYecKne ypaBHeHUs

MocneaoBaTeNbHOCTY 1
nporpeccumn

lMoBTOpeHWe, 0606LLEHME,
cucTemaTtmsaumnsa 3HaHui

KoninuecTBo 4acos
KOHTpONbHbIe

Bcero
paboThbl

14 2
6
18 2
22 1
5
3 1

NpaKTnyeckme
paboTbl

ANeKTPOHHbIe (LNppPOBLIE)
obpasoBaTe/ibHbIe pecypchbl



OBLEE KOJ/IMYECTBO
YACOB 110 NPOIrPAMME

68



MOYPOYHOE NMJTAHNPOBAHWE

10 KJ/TACC
Ne Konnyectso 4acos
n Temaypoka KOHTpONbHbLIe
/ Bcero
paboThbl
n

MHoXecTBo, onepawlumn Haf,
1 MHOXecTBamu. [inarpaMmmbl 1
Aiinepa—BeHHa
PauynoHanbHble ymcna.
OO6bIKHOBEHHbIE U
[EeCATUYHbIE Apodu, 1
NPOLEHTbI, 6ECKOHEYHbIe
nepuoanyeckme apoom

AprmeTunyeckre onepawum
C paLMOoHaNbHbIMU Yncnamu,
npeobpa3oBaHNA YNCNOBbIX
BbIpPaXXeHWi

MprMeHeHne apobeli 1

MPOLEHTOB A/15 peLleHmns

NPUKNagHbIX 3ajay 13 1
Pa3INYHbIX OTPAC/en 3HaHWA

N peasibHOM XXN3HU

MpumeHeHne apobein n 1
MPOLEHTOB AN PeLLEHNS

lNMpakTnyeckme
paboTbl

Jarta
N3y4veHUN

ONEeKTPOHHbIE

umMppoBbIe
obpasoBartesibHble

pecypcbl



10

12

13

14

NPUKNagHbIX 3a4a4 13
pasfIMYHbIX OTpacnei 3HaHWI
1 peasibHOM XXN3HU

[JelicTBUTENbHbIE YMC/a.
PaLyoHabHbIe 1
MppauuoHanbHble yncna

ApudmeTunyeckume onepauum
C AeMCTBUTENIbHBIMW YMCNamMm

MpUGAMXKEHHbIE BbIYMCNEHNS,
npasunia OKpyrieHus,
NPUKNAKA U OLEHKA
pe3ynbTaTa BblYMNCIEHWIA

ToxaecTBa 1 TOX/AECTBEHHbIE
npeobpasoBaHus

[MpomexxyTouHada aTTecTauus.

YpaBHeHNs, KOPeHb
ypaBHeHVA.HepaBeHCTBO,
peLleHne HepaBeHCTBa

MeTog MHTepBasioB

PeLUeHwe LenbiX 1 A4po6HO-
paLVoHaNbHbIX YPaBHEHUI U
HepaBeHCTB

KoHTponbHasa paboTa no teme
"MHOoXecTBa palnoHanbHbIX
N 0eACTBUTENbHBIX YMCen.
PaunoHasbHble ypaBHeHUA U



15

16

17

18

19

20

21

HepaBeHCTB"

PyHKUMSA, crnocobbl 3aaHNs
(yHKLMN. B3anmHo
obpaTHble QyHKLUN

Mpaguk hyHKUMKM. ObnacTb
onpefeneHns n MHOXecTBO
3HaYeHU yHKLMKN. Hynun
(yHKUMN. TTPOMEXYTKM
3HAKOMOCTOSHCTBA

UETHble M HeYETHbIe
(hyHKUMM

CTeneHb C ULenbIM
nokasatenem. CtaHfapTHasa
(hopma 3anmcu
AEeNCTBUTENILHOIO Yncna

cnonb3oBaHne noaxoasiuei
(hopMbI 3anucu
[ENACTBUTENbHbIX YnCen ans
peLleHnst NPaKTUYeCKmX
3aiay 1 npegcTaBieHuns
AaHHbIX

CreneHHas yHKUMSA C

HaTypabHbIM U LieNbIM
nokasartenem. Eé ceoiicTBa u

rpauk
ApUpMeTNYECKNIT KOPEHb



22

23

24

25

26

27

28

29

30

31

32

HaTypasibHOI CTeneHn

ApUpMeTNYECKNI KOPEHb
HaTypanbHOW CTeneHn

CsoiicTBa apnMETUYECKOrO
KOPHSA HaTypa/nbHOM CTEMeHN

CBoiicTBa apnMETUYECKOrO
KOPHS HaTypa/ibHOW CTeneHu

CsoiicTBa apnMeTUYECKOr0
KOPHS HaTypanbHOW CTeneHu

LeicTtBus ¢
apUPMETUYECKMMMN KOPHAMM
N-oli CTeneHu

[Oevictus ¢
apUMETNYECKUMI KOPHAMU
N-0W CTeneHu

[OevictBus ¢
apUMETUYECKUMI KOPHAMU
N-0li CTeneHu

[Oelictua ¢
apnuhMeTUYECKUMUN KOPHSIMU
N-0i CTeneHu

KoHTponbHas paboTa 3a 1
nonyroaue.

PeLueHve nppaLmoHanbHbIX
YPaBHEHWI 1 HEPaBEHCTB

PelleHve nppaumoHanbHbIX



33

34

35

36

37

38

39

40

41

42

YPaBHEHWNI N HEPABEHCTB

PelleHne nppaunoHanbHbIX
YPaBHEHWIT N HEPABEHCTB

PelLeHWe nppaymoHabHbIX
YPaBHEHWIT N HEPaBEHCTB

PelueHve nppayoHanbHbIX
YPaBHEHWUI N HEPaBEHCTB

CBoiicTBa ¥ rpafuik KOpHs M-
Ol CTerneHun

CsoiicTBa 1 rpamk KOpHs M-
Ol cTeneHu

KoHTposibHas pabota no teme
"ApUPMETUYECKNIA KOPEHD M-
O CTeneHwu.
VppauvoHanbHble ypaBHEHNS
N HepaBeHcTBa"

CWnHyC, KOCUHYC W TaHTeHC
4nMC/IOBOr0 aprymeHTa

CWHYC, KOCUHYC N TaHreHC
4MCNOBOro apryMeHTa
APKCUHYC, apKKOCUHYC 1
apKTaHreHC Y1CNOBOro
aprymeHTa
APKCUHYC,apKKOCUHYC 1
apKTaHTeHC Y1CNOBOrO
aprymeHTa



43

44

45

46

47

48

49

TpuroHomeTpuryeckas
OKPYXXHOCTb, onpeseneHune
TPUTOHOMETPUYECKNX
(hYHKLMIA YncnoBoro
aprymeHTa

TpuroHomeTpuyeckas
OKPY>KHOCTb, OrfpefeneHune
TPUTOHOMETPUYECKUX
(hYHKLMIA yncnosoro
aprymeHTa

TpuroHomeTpuyeckas
OKPY>KHOCTb, OrpefeneHune
TPUTOHOMETPUYECKNX
(hYHKUWIA Y1CNOBOrO
aprymeHTa.
OcCHOBHbIe
TPUTrOHOMETpUYecKune
(hopmy bl

OCHOBHbIE
TPUTrOHOMETpUYecKne
(hopmy bl

OCHOBHbIE
TPUTOHOMETPUYEeCKne
thopmy bl
MpeobpasoBaHmne
TPUTOHOMETPUYECKUX
BbIPaXKEHMNIA



50

51

52

53

54

55

56

57

58

MpeobpaszoBaHue
TPUIOHOMETPUYECKNX
BblpaXXeHWI

[MpeobpasoBaHue
TPUTOHOMETPUYECKUX
BblpaXKeHNiA

MpeobpasoBaHue
TPUTOHOMETPUYECKUX
BblpaXXeHW M

MpeobpasoBaHune
TPUFOHOMETPUYECKNX
BblpaXKeHNiA

PelleHune
TPUrOHOMETPUYECKMX
YypaBHEHN

PeLueHwne
TPUrOHOMETPUYECKMX
YpPaBHEHN

PeleHwne
TPUTOHOMETPUYECKNX
ypaBHeHWi

PewieHwne
TPUIOHOMETPUYECKNX
ypaBHeHM

PelwieHune
TPUTOHOMETPUYECKUNX



59

60

61

62

63

64

ypaBHEHWI

PelueHune
TPUTOHOMETPUYECKMX
YpaBHEHW

KoHTponbHas paboTa no teme
"®opMmyibl TPUTOHOMETPUN.
TpuroHomeTpuryeckume
ypaBHeHuna"

MocnepoBatenibHOCTH,
cnoco6bl 3afjaHns
nocnefoBaTe/IbHOCTEN.
MOHOTOHHbIE
nocnefoBartesibHOCTH

Apudmetryeckas un
reoMeTpmyeckas nNporpeccumn.
Vicnonb3oBaHMe nporpeccun
AN PeLeHns peasbHbIX
3afiay NpuKNagHoro
XapakTepa

beckoHe4yHo y6biBatoLLas
reoMeTpryeckas nporpeccus.
CyMMa 6eCKOHEYHO
yObIBatoLLEN reOMETPUYECKON
nporpeccumu

dopmyna CNoXKHbIX
NMpOLEeHTOB



dopmyna CNoXHbIX
NPOLEHTOB

65

0606LeHMe, cucTEMaTU3ALMA
3HaHWi 3a Kypc anrebpbl 1
Ha4yas MaTemMaTn4eckoro
aHanmsa 10 Knacca

66

VToroeass KOHTPO/IbHaA

7
0 pabota

0O606LeHne, cucTemaTm3aums
3HaHWI 3a Kypc anrebpbl
Havas MaTeMaT1yecKoro
aHanm3a 10 knacca

OBLWEE KOJMIMYECTBO HYACOB
Mo NPOIrPAMME

68

68



11 KNTACC

No
n/
n

Tema ypoKa

CreneHb C paynoHa/ibHbIM
rokasarenem

CBolicTBa CTEMNEHU

MpeobpasoBaHue
BbIPXXEHUI, COAepXKaLL X
pauuoHasibHble CTeneHn
MpeobpasoBaHue
BbIPaXXEHWI, CoAepKaLLnx
pauunoHasibHble CTeneHn
MpeobpasoBaHue
BbIPaXXeHWI, cofepXaLinx
pauunoHasibHble CTeneHn

NokasaTenbHble ypaBHEHUA
N HEPaBEHCTBa

[MokasaTenbHble ypaBHEHMUSA
N HepaBeHCTBa

Moka3saTe/bHble YpaBHEHNS
11 HepaBeHCTBa

[Moka3aTenbHble ypaBHEHMUSA
1 HEepaBeHCTBa

Konn4yecTBo YacoB

Bcero

KOHTpO/IbHbIE
paboTbl

lMpaKTnyeckne
paboThbl

JaTa
n3y4veHns

ONEKTPOHHbIE

umdposble
obpasoBaTe/ibHble

pecypchbl



10

1

12

13

14

15

16

17

18

Moka3zaTenbHble YpaBHEHMS
11 HepaBEHCTBA

MokasaTenbHas (yHKLuA,
eé cBOMCTBa M rpagmk

KoHTponbHasa paboTa rno
Teme "CTeneHb C
paunoHa/IbHbIM
rnokasaTenem.
Moka3saTenibHas yHKUUA.
lMoka3aTenbHble ypaBHEHMSA
N HepaBeHcTBa"

Norapudm ymcna

JecATnUHbIE U
HaTypa/ibHble norapuMmsi

MpeobpasoBaHue
BbIPaXXEHWI, cofepxaLimnx
norapu@msi
MpeobpasoBaHue
BbIPaXXeHW, cofepxaLinx
norapugmsi
lMpeobpasoBaHue
BbIPaXXEHWI, COAepXaLL X
norapumsi
MpeobpasoBaHue
BbIPaXXEHWI, COAepKaLLxX
norapumel



19

20

21

22

23

24

25

26

27

28

Norapugpmuyeckne
YpaBHEHUSI U HepaBEHCTBa

Norapudmnyeckne
YypaBHEHMA N HepaBeHCTBa

Norapupmnyeckne
YpaBHEHUA N HEPaBEHCTBA

Norapupmunyeckne
YpaBHEHUA 1 HepaBeHCTBa

Norapupmumnyeckas
(hyHKLMSA, eé CBOICTBA U
rpacuk
Norapupmunyeckas
(hyHKUWMS, eé cBolCTBaA 1
rpauk
TpuroHomeTpuyeckue
(hYHKLMK, NX CBOINCTBA U
rpacuku
TpuroHomeTpuyeckmne
(hYHKLMK, NX CBOINCTBA W
rpacukun
TpuroHomeTpuyeckune
(hyHKLMK, NX CBOWCTBA U
rpacukmn
TpuroHomeTpuyeckme
(hyHKLMM, X CBOICTBA U
rpagpuku



29

30

31

32

33

34

35

36

Mpumepsl
TPUrOHOMETPUYECKMX
HepaBeHCTB
Mpumepsl
TPUTOHOMETPUYECKMX
HepaBeHCTB
Mpumepsl
TPUTOHOMETPUYECKMX
HepaBeHCTB
Mpumepsl
TPUTOHOMETPUYECKINX
HepaBeHCTB

KoHTponbHasa paboTta no
Teme "JlorapugpmMmmyeckas
yHKUMA.
Norapugpmunyeckne
ypaBHEHUS U
HepaBeHcTBa. TPUrOHOMETP
NYeckme YHKUUM 1 nx
rpaukn. TpuroHoMeTpuye
CKMe HepaBeHcTBa"

HenpepbIBHbIE (hyHKLWN

MeTo/ NHTEepPBasoB A/
peLleHNst HepaBeHCTB

MeTo/ MHTepBanoB ANs
PeLeHNst HepPaBEHCTB



37
38

39

40

41

42

43

44

45

46

47

Mpoun3BogHas PyHKLMK
Mpown3BogHas (yHKLUN

"eoMeTpUYeCKuii 1
(hM3NYECKUA CMbICN
NPOV3BOAHOV

"eomeTpuyecKuii n
(hM3NYECKUIA CMbICN
NPOV3BOAHOW

lMpounsBoAHbIe
3NeMeHTapHbIX (YHKLWIA

lMponssofHble
3NleMeHTapHbIX QYHKLWiA

Mpon3sogHasa cymMmmsl,
Nnpou3BefeHns, YaCTHOro
(hyHKLWI

[Mpon3BoAHas CyMMbl,
npoun3BefeHns, YaCTHOro
(hyHKLUWI

[Mpon3BoAHas CyMMbl,
Nnpoun3BefeHns, YaCTHOro
(yHKLWI

MpyMeHeHVe NPON3BOAHOM
K MCCNeaoBaHNI0 (PYHKL MW
Ha MOHOTOHHOCTb U
3KCTPEMYMbI

MpyMeHeHve NPON3BOAHON



48

49

50

51

52

53

54

K MccnefoBaHNio (hyHKLNM
Ha MOHOTOHHOCTb 1
3KCTPEMYMbI

MpviMeHeHMe NPON3BOLHON
K MCCNefoBaHnO PYHKLMIA
Ha MOHOTOHHOCTb U
3KCTPEMYMb!

MpuMeHeHMe NPON3BOAHON
K MCCNeLfoBaHN0 (hyHKLNM
Ha MOHOTOHHOCTb U
3KCTPEMYMbI

HaxoxzeHune HanbosbLLero
1 HaVMeHbLUIEro 3HaYeHuns
(PYHKLUMMN Ha OTpe3ke

HaxoxgeHne HanbonbLLero
M HAUMEeHbLLEro 3Ha4YeHus
(PYHKLUMM Ha OTpe3ke

HaxoxzeHne HanbonbLLero
1 HaVMeHbLUIEro 3HayeHus
(hYHKLMKN Ha OTpe3ke

HaxoxzeHune HanbosbLiero
1 HaMEHbLLEro 3Ha4YeHs
(PYHKLMN Ha OTpe3Ke

HaxoxgeHne HanbonbLUero
M HAUMEHbLLEro 3HayeHus
(hYHKLMUN Ha OTpe3Ke



55

56

57

58

59

60

61

HaxoxaeHune HanbonbLLero
M HaVMeHbLLEro 3Ha4yeHus
(hYHKLMMN Ha OTpe3ske

MprviMeHeHMe NPON3BOAHOIA
ANA HAXO0XAeHUA
HauIyyLlero peLleHus B
NPUKNagHbIX 3atayax, ans
OMpefeneHns CKopocTn
npotiecca, 3afaHHoOro
(hopmynoii unu rpagukom
KoHTposnbHas pabota no
Teme "lMpounssogHas.
INpumeHeHne

[V

nponsBoaHON

MepBoo6pasHan. Tabnuua
nepBoobpasHbIX

MepBoo6pasHasn. Tabnmua
nepBoo6pasHbIX

WHTerpan,
reoMeTPUYECKNIA 1
(hu3nyecknii cmbicn
NHTerpana

WHTerpan,
reOMEeTPUYECKINI 1
(h13NYEeCKUiA CMbICN
WHTerpana



62

63

64

65

66

67

68

69

70

WHTerpan,
reoMeTpUYeCKnii 1
(hM3NYECKMNIA CMbICHT
nHTEerpana

BbluncneHue nHTerpana no

thopmyne
HbtoToHa—/1einbHMLa

BbluncneHve nHTerpana no

thopmyne
HbtoToHa—/1einbHULa

BbluncneHue nHterpana no

thopmyne
HbtoToHa—/leinbHMLa

BbluncneHve nHterpana no
thopmyne
HbloToHa—/1eilbHMLa
CuncTembl NIMHERHBIX
ypaBHeHWI

CucteMbl NIMHENHbIX
ypaBHeHWI

PelueHne NpuKnagHbIX
3aiay C NOMOLLbHO
CUCTEMbI JINHEAHBIX
ypaBHeHWI

PelleHne npuknagHbIX
3afjay C NOMOLLbIO



71

72

73

74

75

CUCTEMbI NINHERHbIX
ypaBHeHW

CucTembl 1 COBOKYMHOCTU
LeNbIX, paLMoHa/IbHbIX,
NppaLMoHabHbIX,
rnokasaTte/ibHblX,
norapupMnYecKmx
YPaBHEHWIA 1 HEPABEHCTB

CuMCTEMBI 1 COBOKYMHOCTM
LeNbIX, paLoHanbHbIX,
MppaunoHanbHbIX,
nokasaTe/ibHblX,
norapugMnYecKmx
YPaBHEHWIA 1 HEPaBEHCTB

CunCTeMbl 1 COBOKYMHOCTM
LeNbIX, paLMoHabHbIX,
nppaunoHabHbIX,
noKasaTe/bHblIX,
norapnmmnyeckKmnx
YPaBHEHUIA N HEPaBEHCTB

CucTeMbl 1 COBOKYMHOCTM
LeNbIX, paLnoHabHbIX,
MppaLroHabHbIX,
noKa3saTe/bHblX,
norapuiMnYecKmnx
YpaBHEHWIA N HepPaBEHCTB

Vcnonb3oBaHue rpafukos



76

7

78

79

80

81

82

(PYHKUMI ONs peLleHmns
YPaBHEHWNI N CUCTEM

icnonb3oBaHue rpaMkoB
(DYHKLMIA ANs peLueHns
YPaBHEHWUI N CUCTEM

MpUMeHeHNe ypaBHEHUI,
CUCTEM N HEPABEHCTB K
PeLUeHNIO0 MaTemMaTNYeCcKumX
3afiay 1 3agad u3
pa3nnyHbIX 06nacTel
HayKuN 1 peanbHON XMU3HM

KoHTponbHas paboTa no
Teme "VHTerpan v ero
npumeHeHuns. CucTembl
YypaBHEHNIA"

HaTypanbHble 1 Lenble
yucna B 3afjayax u3
peanbHOM XXN3HM

HaTypanbHble u Lenble
yncna B 3afavax u3
peanbHOM YKNU3HK
HaTypanbHble 1 uenble

ymcna B 3afavax u3
peanbHOW YXU3HN

Mpr3HaKn 0enMMocTu
Lenbix yncen



83

84

85

86

87

88

89

90

91

92

Mpu3Haku gennumocTu
Lenbix yncen

Mpu3Haku gennumocTu
LenbIx yncen

lMoBTOpeHue, 0606LLEHME,
cucTematmsaums 3HaHWiA.
YpaBHeHUS

lMoBTOpeHune, 0606LLEHME,
CUCTEMATU3aLMSA 3HAHWIA.
YpaBHeHuUS

lMoBTOpeHMe, 0606LLEHNE,
cucTeMaTtmsalms 3HaHWUN.
YpaBHeHUS

MoBTOpeHNe, 06006LLeHNe,
cucTeMaTtmsalms 3HaHWUN.
YpaBHeHUS

MoBTOpeHMe, 0606LLEHME,
cucTemMaTmsaums 3HaHWi.
YpaBHeHUS

lMoBTOpeHue, 0606LLEHME,
cucTeMaTm3aums 3HaHui.
YpaBHeHUS

lMoBTOpeHue, 0606LLEHNE,
cucTemaTm3aumns 3HaHUiA.
HepaBeHcTBa

MoBTOpeHue, 0606LLEHME,



93

94

95

96

97

98

99

100

101

cucTematunsaunsa 3HaHuiA.
HepaBeHcTBa

lMoBTOpeHuWe, 0606LLLeHMeE,
cucTematmsaumnsa 3HaHuiA.
HepaBeHcTBa

lMoBTOpeHue, 06006LLeHME,
cucTematunsaunsa 3HaHuiA.
HepaBeHcTBa

lMoBTOpeHMe, 0606LLEHNE,
cucTematmsaLnsa 3HaHuiA.
CucTeMbI ypaBHEHWI

lMoBTOpeHue, 0606LLEHNE,
cucTeMaTm3aLns 3HaHUNA.
CucTeMbl ypaBHEHWI

lMoBTOpEHME, 0606LLEHME,
cucTematmsaLunsa 3HaHuiA.
DYHKLNN

lMoBTOpPEHME, 0606LLEHME,
cucTematmsaumns 3HaHuiA.
DYHKLUNN

ITorosas KOHTPO/bHaA
paboTa

MITorosaa KOHTpO/bHasA
paboTa

0606LyeHMe,
cucTeMaTmsaums 3HaHWUin 3a



Kypc anrebpbl 1 Havan
MaTeMaTU4ecKoro aHanunsa
10-11 knaccoB

0606LLeHME,
cucTemaTmnsaumsa 3HaHui 3a
102 Kypc anrebpbl U Havas 1
mMaTemMaTU4ecKoro aHanmsa
10-11 knaccos

OBLEE KOJIMYECTBO

YACOB MO NMPOIrrAMME 102



