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NOACHUTENbHAA 3AMUCKA

Paboyas nporpamma y4ebHoro kypca «Anrebpa ¥ Hayana MaTeMaTM4YecKoro aHanmmaay
6asoBoro yposHs anst obyvawowwmxes 10 —11 knaccoB paspabotaHa Ha ocHoBe PefepanbHOro
rocydapCcTBeHHOro 00pa3oBaTenbHOr0 CTaHgapTa cpegHero oblero obpasoBaHus, C Y4ETOM
COBPEMEHHBIX MUPOBbLIX TpeboBaHMM, MPeabsBAsieMbIX K MaTemaThyeckomy oGpa3oBaHuio, W
Tpaguumn  poccuickoro obpasoBaHus. Peanusauus nporpammbl  obecneynBaeT OBnageHue
KMOYEBbIMWA  KOMMETEHLMAMM, COCTaBMSIOWMMM OCHOBY ANS CaMOpPa3BUTUSt M HEMPEpbIBHOIO
0bpa3oBaHns, LEeNOCTHOCTb OBLLEKYNbTYPHOrO0, FAWYHOCTHOTO M MO3HABATENbHOrO PasBUTUS
NIMYHOCTM 0BYYaLOLLMXCA.

LIENIU U3YYEHUA YYEBHOIO KYPCA

Kypc «Anrebpa u Hayana maTtemaTW4ecKkoro aHanusa» SBnseTcs OAHWMM U3 Hambonee
3Ha4MMbIX B MpoOrpaMmMme CTapLlen LWKOMbl, MOCKOMbKY, C OAHOW CTOPOHbI, OH obecneuynBaeT
WHCTPYMeEHTarnbHY 6a3y Ans u3y4eHus BCeX eCTECTBEHHO-HAYYHbIX KypCOB, a C APYron CTOPOHBI,
(hopmupyeT nornyeckoe M abCTpakTHOe MblWSIEHWE YYalMXCA Ha YpOBHe, HeobXxoauMoM Ans
OCBOEHUS KypCOB WHChOPMaTUKKM, OBLLECTBO3HAHWS, UCTOPWW, CIIOBECHOCTW. B pamkax paHHoro
Kypca yyaliMecs OBMafeBalT YHMBEPCamnbHbIM  A3bIKOM COBPEMEHHOW Hayku, KoTopas
(hopMySIMpyeT CBOM JOCTUXEHNS B MaTeMaThieckoin opme.

Kypc anrebpbl M Haya;m MaTemMaTU4eckoro aHanusa 3aknafblBaeT OCHOBY AfiSt YCMELUHOro
OBnafieHunst 3akoHaMu PU3MKK, XMMUK, BUONOrMM, NOHUMAHWS OCHOBHBIX TEHAEHLMA SKOHOMUKN U
0BLLECTBEHHON XW3HW, NO3BONSET OPUEHTUPOBATLCS B COBPEMEHHBIX LIMGPOBBIX 1 KOMMbIOTEPHBIX
TEXHOSIONAX, YBEPEHHO WCMOMb30BaTh WX B MOBCEOHEBHOM XW3HW. B TOXe Bpemsi oBrageHve
abCTPaKTHBIMM W JIOTMYECKN CTPOrMMU MaTeMaTUYEeCKUMU KOHCTPYKLMSIMM pa3BUBAET yMEHWe
Haxo4uTb 3aKOHOMEPHOCTW, 0BOCHOBLIBATL UCTUHHOCTbL YTBEPXAEHUS, MCMONb30BaTh 060bLLEHMe
W KOHKpeTu3aumo, abcTparMpoBaHMe W aHanorui, (OpMUpYeT KpeaTUBHOE U KPUTMYECKOE
MblLLneHe. B xoge msyveHns anrebpbl ¥ Hayanm MaTeMaTUMYECKOro aHanusa B CTapluen Lukone
yyalmecs noslyyaroT HOBbIM OMbIT PelleHns NpuknagHblX 3agad, camoCTOATENBHOMO NMOCTPOEHUS
MaTEMaTUYECKUX MOJeNen peanbHbIX CUTYauuln W WHTEprnpeTauun MOMYyYeHHbIX PeLLeHni,
3HaKOMATCA C NpuMepamMn MaTeMaTUyecknx 3aKOHOMEpPHOCTeN B MPUPOAe, Hayke U B UCKYCCTBE, C
BbIAAIOLLMMUCH MaTEMATUYECKMM OTKPLITUAMM U UX aBTOPaMM.

Kypc obnagaeT 3HauuTeNbHbIM BOCIUTATENBHBIM NOTEHLMANIOM, KOTOPbLIN peannu3yeTcs Kak
yepes y4yebHbIN MaTepuan, crnocobCTBYHOWMA (HOPMUMPOBAHMIO HAYYHOrO MWUPOBO33PEHMS, TaK W
yepes cneunduky ydyebHOM [edATenbHOCTH, Tpebylowen CaMOCTOATENBHOCTH, aKKypaTHOCTH,
NPOLOIMKMTESIbHOWN KOHLEHTPALMWN BHUMAHWS 1 OTBETCTBEHHOCTM 3a MOJTyYEeHHbIN pesyrbTar.

B ocHoBe meToamkum obyveHns anrebpe M Hayanam MaTEMATUYECKOrO aHanmusa nexur
[EeATeNbHOCTHBIA MPUHLMN 00YYeHms.

CtpykTtypa kypca «Anrebpa u Hayana mateMaTU4yeckoro aHanmsa» BKIKOYaeT cregyume
cofepxaTenbHO-MeToanMyeckne nuHMM:  «Hucna U BbluUCHEHNS», «DYHKUMKM U rpacmkiny,
«YpaBHEHMSA N HEpaBEHCTBAY, «Havana maTemaTn4eckoro aHanumsay, «MHoxecTBa 1 norukay». Bce
OCHOBHbIE COZlEPXaTeNlbHO-METOAMNYECKME NNHAK U3YHAKOTCA Ha MPOTSHKEHUN ABYX NET 00yYeHns B
CTapLUen LUKOMe, eCTECTBEHHO JOMOMHAS ApYr Apyra 1 NOCTENeHHO HaCbIWasaCh HOBLIMU TEMaMU
pasgenamu. [laHHbIN KypC SBNSETCA UHTErpaTUBHLIM, NOCKONBKY 00beamHseT B cebe coaepxaHue
HECKOMbKMX MaTeMaTUyeckux AucUMnnuH: anrebpa, TPUrOHOMETPWS, MATEMATUYECKWA aHanus,
TEOpUs MHOXeCTB W Aap. [lo mepe TOro Kak ydvawmecs OBnadeBaloT BCE 6onee LUMPOKUM
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MaTeEMaTUYeCKUM annapaTtoMm, Yy HUX MocrnefoBaTeNsbHO (DOPMUPYETCS M COBEPLLEHCTBYETCS
YMEHWE CTPOUTL MaTeMaTUYECKy0 MOLENb pearibHON CUTyauun, NPUMEHSTb 3HaHKS, MOMNYyYeHHbIe B
kypce «Anrebpa M Havana MaTeEMATUYECKOro aHanusay», AN PeLieHnss CaMOCTOSATENbHO
ChOpMyIMPOBaHHOW MaTEMaTWYeCckonm 3afadvn, a 3aTeM MHTEepnpeTupoBaTb  MOMYyYeHHbIN
pesynbTar.

CopepxaTenbHo-MeToamyeckast MHMA «4ucna v BblMMCIIEHUS» 3aBepLuaeT (hopMUpPOBaHIe
HaBbIKOB WCMOMb30BaHWA OENCTBUTENBHBIX YNACEN, KOTOPOoe OblNo Ha4yaToO B OCHOBHOM Likone. B
cTapwen wkone ocoboe BHUMaHWe yoensetcs (OPMMPOBAHWIO MPOYHBIX BbIYUCIUTENBHBIX
HaBbIKOB, BKMOYaIOLLMX B ce65 MCNONb30BaHME PasnuyHbIX (POPM 3anncu AeNCTBUTENBHOMO YnCna,
YMEHWE paLMOHarnbHO BbINOMHATL AENCTBUS C HUMM, AenaTb NPUKUOKY, OUEHWBaTb pesynbrar.
OByuatoLmecs nonyyaroT HaBbIK NPUBIIMKEHHBIX BbIYUCTEHW, BbINONHEHUS AENUCTBUI C YMcnamu,
3anucaHHbIMU B CTaHAAPTHOM (hOpME, WUCMOMb30BAHMS MaTeMaTUYEeCKUX KOHCTaHT, OLEHMBAHMS
YNCIOBbIX BblPaXEHWA.

[InHns «YpaBHEHUSt M HepaBEHCTBA» peann3yeTcs Ha NPOTSHKEHUMM BCero obyyeHus B
CTaplen LKofe, MOCKOMbKY B KaXOoM pasgene nporpaMmbl  NPedyCMOTPEHO  peLLeHue
COOTBETCTBYIOLMX 3aaay. Obyvatowmecs oBnadeBalT pasnyHbIMU METOdaMM PeLIEHUs LenblX,
paLUyoHanbHbIX, MppaLMOHanbHbIX, MOKa3aTENbHbIX, NOrapUMUYECKUX U TPUTOHOMETPUYECKUX
YPaBHEHWiA, HEPABEHCTB U WX cuUCTEM. [TonyyeHHble YMEHUS UCMOSb3YTCA MpU UCCreaoBaHNM
(DYHKUMA C MOMOLLbIO MPOM3BOAHOW, PELUeHMU MNpUKNagHbiX 3adav M 3adavy Ha HaxoxaeHue
HanBOMNbLUMX U HAaUMEHbLUMX 3HAYEHUN (YHKUMK. [laHHas codepXaTenbHas NMUHUS BKMOYaeT B
cebs Takke (opMUpoBaHME YMEHMI BbINOMHATL PacyEThl No hopMynam, npeobpa3oBaHus LienbiXx,
paLUoHanbHbIX, MPPaUMOHAnbHbIX W TPUTOHOMETPUYECKUX BbIPAXEHUA, a TaKKe BbIPAXEHWN,
coaepxawmx cTeneHn ¥ norapucmbl. bnarogaps uayydeHuo anrebpanyeckoro Mmartepuana
NPOUCXOANT AanbHENMLIee pasBUTUE anrOPUTMUYECKOrO M abCTPaKTHOrO MbILSIEHUS YyaLmXxCs,
(hOPMUPYIOTCA  HaBbIKM  AEe4YKTUBHBIX PacCyXaeHui, paboTbl C CUMBOMbHLIMK  POpMamK,
NPeacTaBNeHns 3akOHOMEPHOCTEN M 3aBUCMMOCTEN B BUOE PaBEHCTB WM HepaBeHCTB. Anrebpa
npegnaraet 3aeKTUBHbIE WHCTPYMEHTLI ANA PELUEHWUS NPaKTUYECKUX U eCTECTBEHHO-HAYYHbIX
3ajay, HarnsgHo AEMOHCTPUPYET CBOW BO3MOXHOCTM KaK A3blka HayKu.

CopepxatenbHo-meToamyeckass iMHUA «OyHKUMKM W rpadukm» TECHO nepennetaeTcs ¢
OPYrMU TIMHUAMK Kypca, MOCKOMbKY B KAKOM-TO CMbICIe 3a4aeT nocneaoBaTenbHOCTb M3YyYeHNs
maTtepuana. M3yyeHne CTeneHHOW, nokasaTesibHOW, norapuMUYEcKol U TPUTOHOMETPUYECKMX
(OYHKUWIA, UX CBOMCTB W rpaduKoB, UCMONb30BaHWe (YHKUWMA ANS pelleHus 3agad U3 apyrux
y4ebHbIX NPEAMETOB U pearibHOM XM3HK TECHO CBA3aHO Kak C MaTEMATUYECKUM aHann3oM, Tak 1 ¢
PELEHNEM YpaBHEHUI U HEpaBEHCTB. [pn 3ToM GonblIOe BHUMaHKE yaenseTcs opMUPOBaHIIO
YMEHUS BblpaxaTb (HOpPMynamn 3aBUCUMOCTM MeXZy pasnuyHbIMX BESIMYMHaMK, WccnenoBatb
NnosTyyeHHble QyHKUMK, CTPOUTb KX rpadpmku. Matepuan aTon cogepxaTenbHON NUHUA HaLeneH Ha
pasBUTWE YMEHMA W HABbIKOB, MO3BONAIOLWMX BblpaXaTb 3aBMCUMMOCTWM MeXZy BeSMYMHaMu B
pasfiMyHon (popmMe: aHanuTUYecKon, rpadmyeckon u crosecHoW. Ero usyveHue cnocobersyet
PasBUTUIO  anrOpUTMUYECKOTO  MbILLMIEHNUS, CMOCOBHOCTM K OBOBLEHMIO U KOHKpEeTM3aLuu,
MCMOJIb30BAHMIO aHANOorWi.

CopepxaTenbHas nuHMS «Havana matemMaTU4yeckoro aHanmsa» Mo3BONSeT CyLECTBEHHO
pacLUMpUTL KPYr Kak MaTemaTUyeckux, Tak U MpUKNagHblX 3afad, AOCTYMHbIX obyyarowmmcs, y
KOTOPbLIX MOSIBASIETCA BO3MOXHOCTb WMCCNeoBaTb M CTPOUTL rpacukn (PYHKLMI, OnpesensTb ux
HanbonbluMe N HAUMEHbLUME 3HAYEHMS, BbIMMCNATL nnowaan duryp n 06bEMbI Ten, HaXoanTb
CKOPOCTM W yCKopeHus npoueccoB. [laHHas copepaTenbHas JIMHUA  OTKPbIBaeT HOBble
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BO3MOXHOCTU  MOCTPOEHUS MaTeMaTU4eCKMx MoZenen peanbHbIX CUTyauuid, HaxOXOeHWs
HaumyyLWwero pelleHns B NpUKNagHblX, B TOM YWCNe COLManbHO-3KOHOMUYECKMX, 3afavax.
3HaKOMCTBO C OCHOBaMM MaTeMaTU4ecKoro aHanmmsa cnocobCTByeT pasBuTUO abCTpaKTHOrO,
(hopMasibHO-NIOMMYECKOro W KPeaTUBHOTO MbILLIEHUS, (DOPMUPOBAHMIO YMEHW pacno3HaBaTb
NPOSIBNEHNS 3aKOHOB MaTEMATWKM B Hayke, TexHWke U uckycctee. OByyarowmecs y3HalT o
BblAAOLLMXCS pe3ynbTaTax, NoSTyYeHHbIX B XOA4e Pa3BUTUS MaTeMaTUKM Kak Hayku1, U X aBTopax.

CopepxatenbHo-metoanyeckass nuHus «MHOXeCTBa M noruka» B OCHOBHOM MOCBSILLEHA
9NeMEeHTaM TEOpUM MHOXECTB. TEOpeTUKO-MHOXKECTBEHHbIE MPEeACTaBNEHUS MPOHM3bIBAIOT BECb
KypC LUKOMbHOW MaTemMaTuki W npeanaralT Hanbonee yHuBepcarbHbli S3blK, 00bEANHAIOLLMIA BCE
pasgenbl MaTeMaTUKN U €€ NPUNOXEHUIA, OHW CBSA3LIBAIOT pasHble MaTeMaTUYeCcKue ANCUMNINHDI B
eouMHoe uenoe. [lodToMy BaxHO AaTb BO3MOXHOCTb  LUKOMBbHUKY MOHUMATb  TEOPETUKO-
MHOXECTBEHHbIA $3bIK COBPEMEHHOM MaTEMAaTUKW W UCMONb30BaTb €r0 AN BbIPAXKEHUS] CBOUX
MbICIEN.

B kypce «Anrebpa W Hayana maTemMaTM4YeCKOro aHanmsa» MNPUCYTCTBYIOT Takke OCHOBbI
MaTeMaTU4eckoro MOMENMPOBAHMS, KOTOPblE MPKU3BaHbl CGHOPMUPOBATL HaBbIKM MOCTPOEHUS
MoZenen peanbHbIX CUTyaUui, UCCnefoBaHUs 3TUX MOZENeN C NOMOLLbID annapata anrebpbl u
MaTEMATUYECKOro aHanuaa v MHTepnpeTaLmm NonyYeHHbIX pe3ynbTaToB. Takue 3afaHus BnneTeHbI
B KaXabl 13 pasdenoB nporpaMMbl, NOCKOMbKY BECH MaTepuan Kypca LUMPOKO MCMosb3yeTcs ans
peLeHns NpuknagHbix 3agay. MNpu pelueHnn peanbHbIX NPaKTUYECKMX 3aday yyalmecs passuBatoT
HabnoaaTenbHOCTb, YMEHWE HaXoAWTb 3aKOHOMEPHOCTW, abcTparmpoBaTbCsl, WCMNONb30BaTh
aHarnoruto, 0606Latb 1 KOHKpeTU3nposaTb Npobnemy. [edatensHOCTb N0 (POPMUPOBAHMIO HABLIKOB
peleHns NpUKNagHbIX 3adav OpraHusyeTcs B Npouecce M3yveHus Bcex TeM Kypca «Anrebpa u
Hayana MaTemaT4ecKoro aHanmaay.

MECTO YYEBHOIO KYPCA B YYEBHOM MNJIAHE
B yye6HOM nnaHe Ha u3yueHue kypca anrebpbl 1 Ha4yan mMaTeMaT4Yeckoro aHanmaa Ha 6a3oBom

YpoBHe 0TBOAMTCA 2 Yaca B Hegento B 10 knacce u 3 yaca B Hegento B 11 knacce, Bcero 3a fBa
roga obyyeHusi — 170 yacos.



COAEPXAHUE YYEBHOIO KYPCA
10 KNACC

Yuncna n BbluMcneHus

PauuoHanbHble 4ncna. OObIKHOBEHHblE M AeCATUYHble ApobW, NpOoLeHTLl, BGeCKOHeYHble
nepuognyeckne  Opobu.  ApudmeTnyeckue  onepauuum € pauMOHambHbIMKM  YuUCnamu,
npeobpasoBaHns YMCMOBbIX BblpaxeHuit. [lpuveHeHne Opobern M NPOUEHTOB [AnA pPeLleHus
NPVKNAaHbIX 3a4a4 U3 PasnuyHbIX OTPacnei 3HaHW U peanbHOMN XU3HM.

[encTteutensHble uyucna. PauuoHanbHble ¥ vppauuoHanbHble uucna. ApudomeTnyeckue
onepauun ¢ AeACTBUTENbHbIMKU uncnamn. [pubrnnkEHHbIE BLIYMCIIEHMS, NPaBUNa OKPYrNeHUs,
NPVKUOKA U OLieHKa pesynbTaTta BblYUCIEHNN.

CreneHb ¢ uenbiM nokasateneMm. CTaHaapTHas opma 3anucyt OEeMCTBUTENBHOMO uucna.
cnonb3oBaHue noaxoasilen hopMbl 3anncy AeNCTBUTENBHBIX YUCeN NS PeLUeHnst NPaKTUYeCKMX
3afay 1 NpeacTaBneHns 4aHHbIX.

ApnOMETUYECKN KOPEHb HaTyparibHOW CTeneHu. [encTBus ¢ apupmMeTNHecKUMn KOPHSMM
HaTypanbHO CTENEHMN.

CMHYC, KOCWHYC W TaHreHC YMCIOBOTO apryMeHTa. ApPKCMHYC, apKKOCWHYC, apKTaHreHc
YMNCNOBOrO apryMeHTa.

YpaBHeHus U HepaBeHCTBA

ToxaecTsa u TOXAECTBEHHbIE NPeobpa3oBaHms.

[peobpa3oBaHne TPUTOHOMETPUYECKUX  BbIpaKEHUA. OCHOBHbIE  TPUrOHOMETPUYECKME
(hopMynbl.

YpaBHeHWe, KOpeHb ypaBHeHUS. HepaBeHCTBO, pelleHne HepaBeHcTBa. Meton nHTepBarnos.

PeLleHune Lenbix 1 4poBHO-paLoHarbHbIX ypaBHEHWA 1 HEPABEHCTB.

PeLueHne vppalmoHanbHbIX ypaBHEHUN 1 HEPABEHCTB.

PeLueHne TPUroHOMETPUYECKNX YPaBHEHMI.

[TpUMeHeHVe ypaBHEHW M HEPABEHCTB K PELUEHWO MaTeMaTUYeckux 3ajay v 3ajay us
pasnuyHbIx 06nacTei Haykn U peanbHOM XN3HM.

®yHKUMK 1 rpadpurkm

®yHKUMS, cnocobbl 3agaHns dyHKUmMK. I'paduk yHKUMK. BaaumHO obpaTHbIe yHKLMMK.

OBnacTb onpedeneHns U MHOXECTBO 3HAYeHWn (yHKUMU. Hymu yHKUMK. TpomexyTku
3HaKOMOCTOSHCTBA. YETHBIE M HEYETHBIE (DYHKLIMMK.

CteneHHas (OyHKUMS C HaTypanbHbIM W LEnbIM MokasaTeneMm. EE cBoicTBa W rpaduk.
CBoucTBa 1 rpaduk KOPHS N-0i CTENEHMN.

TpuroHomeTpuyeckas OKpYXHOCTb, OMNpeaesnieHne TPUrOHOMETPUYECKUX (DYHKLUMUA Y1CNOBOrO
aprymeHTa.

Havyana matemaTtu4eckoro aHanusa

[MocnepoBatencHOCT,  €nocobbl  3afjaHus  mocnegosaTtenbHocTen.  MOHOTOHHbIE
nocnesoBaTeNbLHOCTU.

ApudhmeTnyeckas 1 reomeTpudeckas nporpeccun. beckoHeuHo ybbiBaroLas reomeTpuyeckas
nporpeccus. Cymma BeckoHeuHO YyBbiBatoLlen reomeTpudeckon nporpeccuu. Gopmyna CroXHbIX
NPOLEHTOB. Mcnonb3oBaHue nporpeccuy A5 peLleHns peasbHbiX 3afay NPUKNagHoro xapakTtepa.

MHoxecTBa U noruka



MHOXecTBO, onepauun Hap MHoxecTBamu. [uarpammbl Jiinepa—BeHHa. [NpumeHeHue
TEOPETUKO-MHOXECTBEHHOTO annapata [Af1s OnucaHus peasnbHbIX MPOLECCOB M ABMEHWIA, npu
peLeHnn 3aaad 13 Apyrmx y4ebHbIX NpeameToB.

Onpenenenve, Teopema, CneacTaune, LOKa3aTenbCTBO.

11 KNACC

Yucna v BblumcneHus

HatyparnbHble 1 Lenble ynucna. MNpusHaku 4enMmocTy LenbIX YUcer.

CreneHb C paunoHanbHbIM nokasatesnieM. CBOMCTBA CTENEHM.

Norapudm uncna. [lecatnyHble u HaTypasbHble norapugmsi.

YpaBHeHuUs U HepaBeHCTBA

[peobpa3oBaHie BbipaxeHWi, COAepXaLLyX NorapudMbI.

[Mpeobpa3oBaHie BbipaxeHWi, COAEepXaLLMX CTENEHN C paLMOHanbHbIM NokasaTenem.

[pUmepb! TPUrOHOMETPUYECKIX HEPABEHCTB.

[NokasaTernbHble YpaBHEHUS W HEPABEHCTBA.

Jlorapumuyeckue ypaBHeHUS 1 HepaBEHCTBA.

CucTeMbl JIMHEWMHBIX YpaBHeHUW. PelleHne npuknagHbiX 3agady C MOMOLbI CUCTEMb
NIMHENHBIX YPaBHEHW.

CuCTEMbI 1 COBOKYMHOCTW paLMOHanbHbIX YPaBHEHWUI N HEPABEHCTB.

[pUMeHeHne ypaBHEHUI, CUCTEM W HEPABEHCTB K PELLEHW0 MaTeMaTYECKnX 3agady v 3ajad
W3 pa3nuyHbIX 0BracTei Hayku 1 peanbHON XKU3HU.

®yHKUMM 1 rpadomku

OyHkums. MNepuognyeckme yHKUMK. [POMEXYTKM MOHOTOHHOCTU (OYHKUMKU. Makcumymbl
MUHUMYMbI COYHKLMK. Hanbonbluee 1 HauMeHbLUee 3Ha4eHne PYHKLMM Ha MPOMEXYTKE.

TpuroHomMeTpuyeckne HYHKLMK, X CBOMCTBA U rpacovk.

[NokasaTenbHas 1 norapummuyeckas yHKLUMM, UX CBOMCTBA U rpacpukm.

cnonb3oBaHue rpacpukoB PYHKLMIA ONS PELLEHNS YPaBHEHUN U NIMHENHBIX CUCTEM.

Mcnonb3oBaHune rpaukoB (YHKUMWM [ONS UCCNefoBaHWs MPOLECCOB M 3aBUCUMOCTEN,
KOTOpble BO3HWKAKT NpU peLLeHnn 3adad 13 Apyrux y4ebHbIX NpeamMeToB 1 pearibHON XU3HN.

Havyana matemaTtuyeckoro aHanusa

HenpepbiBHble PyHKUMK. MeTog WHTEpBaroB AN peLleHns HepaBeHCTB.

[Mpom3ssogHas yHKUMKL. [[€OMETPUYECKUIA N (PU3NYECKMN CMbICTT NPOU3BOLHON.

[Mpon3BodHbIe 3rieMeHTapHbIX  (YHKUMA. POpPMYynbl HaXOXAEHUS MPOM3BOLHOW CyMMb,
NPON3BELEHNS 1 YACTHOTO (PYHKLWIA.

[lpMeHeHVe NpOM3BOAHON K MCCMEOOBaHWI0 (PYHKUMA HA MOHOTOHHOCTb W 3KCTPEMYMbI,
HaxoxgeHne HanbonbLUEro 1 HaMMeHbLLEro 3Ha4YeHNs (PYHKLUMM Ha OTpe3Ke.

[TpyMeHeHVe NPOM3BOAHON ANS HAXOXKAEHUS HaUMyYLIero peLleHns B NPUKNaaHbIX 3agavax,
ONs onpefesnieHns CKopocTy npoLecca, 3afaHHoro (opMyrnon Uim rpacmkoM.

[MepBoobpasHas. Tabnuua nepeoobpasHbiX.

WHTErpan, ero reoMeTpuYeCcKuin 1 ruan4eckuin CMbICh. BbluncneHne nHTerpana no opmyne
HbtoToHa—JTenbHuua.



NIAHUPYEMbIE PE3YINIbTATbI

OcBoeHne y4yebHoro npegmeta «MatemaTtuka» [OMKHO obecrneynBaTb [OCTUMXKEHWE Ha
YpOBHE CcpeaHero obwero 00pa3oBaHWs CReayWMX JMYHOCTHBIX, MeTanpeaMeTHbIX |
npeaMeTHbIX 0bpa3oBaTenbHbIX PE3yNbTaToB:

NIMYHOCTHBIE PE3YJIbTATDI

JTnyHOCTHBIE pesynbTaTbl OCBOEHWs nporpammbl y4ebHoro npeameta «MartemaTukay
XapakTepuayTcs:

[ paxgaHckoe BOCMUTaHWE:

CPOPMUPOBAHHOCTBIO  TPaXAAHCKOA — MO3vUMM  OByyalolerocs  Kak — akTUBHOMO U
OTBETCTBEHHOTO YfeHa POCCMMCKOro 06LLecTBa, MPEACTABMEHMEM O MaTEMATUYECKWX OCHOBaX
(HYHKLIMOHMPOBAHMSA pasfMyHbIX CTPYKTYP, ABMEHWIA, NpoLeayp rpaxaaHckoro obuiecTsa (Bbibopbl,
ONpOChI U Mp.), YMEHWEM B3aUMOAENCTBOBATbL C COLMANbHBIMUA UHCTUTYTaMU B COOTBETCTBUM C UX
(OYHKLMAMM U HAa3HAYEHNEM.

[aTpnoTyeckoe BOCMUTaHNE:

COPMMPOBAHHOCTLIO POCCUMCKOM TPaXOaHCKOA WAEHTUYHOCTM, YBaXEHWS K MPOLUIOMY W
HaCTOALLEMY POCCUACKOM MaTeMaTWKW, LIEHHOCTHbIM OTHOLUEHWEM K OOCTWKEHMAM POCCUMCKUX
MaTEMATUKOB W POCCUIACKOW MaTEMAaTUYeCKOW LIKOMbI, K MCMOMb30BaHUIO 3TUX AOCTUXEHWUNA B
OPYIMX HayKax, TEXHOMOrMAX, cdhepax 3KOHOMUKM.

[1yXOBHO-HPaBCTBEHHOIO BOCMUTAHUS:

OCO3HaHWEM  [yXOBHbIX  LIEHHOCTEM  POCCUWCKOrO  Hapoda;  ChOpPMMPOBAHHOCTBLIO
HPABCTBEHHOrO CO3HAHMS, 3TUYECKOTO MOBEAEHMS!, CBS3AHHOrO C MPaKTUYECKUM MPUMEHEHWEM
LOCTWKEHUA HayKW U [EATEeNbHOCTbH YYEHOMO, OCO3HAHMEM TWUYHOMO BKMaja B MOCTPOEHWE
yCTONYMBOro ByayLLero.

JCTETUYECKOE BOCMUTAHWE:

9CTETUYECKUM OTHOLLEHMEM K MUPY, BKIHOYAs SCTETUKY MaTeMaThYecKux 3aKOHOMEPHOCTEN,
00beKTOB, 3aday, PELUEHWN, PaCCYyXOEHWA; BOCMPUMMUMBOCTBI0 K MaTeMaTW4yecKum acnektam
pasfnyHbIX BUOOB UCKYCCTBA.

dusmnyeckoe BOCIUTaHKE:

ChOPMMPOBAHHOCTLIO YMEHUSI MPUMEHATL MaTeMaTUYECKUE 3HAHWUS B MHTEPECAX 340POBOMO
n BGesonacHoro obpasa XW3HW, OTBETCTBEHHOrO OTHOLIEHUS K CBOEMY 3[0pOBbI0 (340pPOBOE
nuTaHne, cbanaHCcpOBaHHbIA PEXUM 3aHATUIA M OTAbIXa, perynspHas uanyeckas akTMBHOCTD);
(hM3NYECKOro COBEPLLIEHCTBOBAHNS, NPK 3aHATUSX COPTUBHO-0300POBUTENbHON AEATENBHOCTHHO.

TpyaoBoe BOCNUTaHKE:

FOTOBHOCTbLIO K TPYAY, OCO3HAHWEM LLEHHOCTY TPYAOMH0BUS; MHTEPECOM K pa3nnyHbIM cdepam
NpodheccroHanbHON AEATENbHOCTH, CBA3AHHBbIM C MAaTEMaTUKOM M €€ NPUNOXEHNAMW, YMEHUEM
coBepLLaTb 0CO3HaHHbIN BbIOOP ByayLLei Npodeccun 1 peanusoBbiBaTb CODCTBEHHbIE XWU3HEHHbIE
NnaHbl; FOTOBHOCTHI0 M CNOCOBHOCTLI0 K MaTeMaTiyeckomy 0bpa3oBaHWio M caMoobpasoBaHuio Ha
NPOTSHKEHUN BCEN KU3HWU; TOTOBHOCTBHO K aKTUBHOMY Y4acTMI0 B PELUEHMM MPaKTUYECKMX 3aaad
MaTEMaTYeCKON HanpaBIIEHHOCTM.

JKOMOrn4eckoe BOCNUTaHuE:

CPOPMUPOBAHHOCTBIO  SKOMOMMYECKOM  KYNMbTypbl, MOHAMAHWEM  BMMSHUSA  COLMArIbHO-
9KOHOMWYECKMX MPOLECCOB Ha COCTOSHME MPUPOAHOA W CcoupanbHOW Cpedbl, OCO3HAHWEM
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rnobanbHOro xapakrepa 3KONnormieckux Npobnem; opueHTaumen Ha NPUMEHEHNE MaTeMaTUYECKNX
3HaHW ONs peLlleHns 3agad B 0b6nacTu OKpyxatowen cpeapl, NNaHnpoBaHUs NOCTYMKOB U OLEHKY
MX BO3MOXHbIX MOCNEACTBIN ANS OKPYXatoLLEeN cpedbl.

LIeHHOCTM Hay4YHOro NO3HAHMS:

ChOPMMPOBAHHOCTbLIO MUPOBO33PEHNS, COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKn 1 0BLLEeCTBEHHON NPAKTWKK, MOHUMAHWEM MaTEMATUYECKOW HayKu KaK Cepbl YETOBEYECKON
[eATENbHOCTY, 3TanoB €€ pasBUTUA WM 3HAYMMOCTM ONS PasBUTUS LMBUNM3ALMK; OBMadeHUEM
S3bIKOM MaTEMATUKM U MaTEMaTUYECKON KYIbTYPOM Kak CPeaCTBOM MO3HAHUS MUPa; rOTOBHOCTbLIO
OCYLLECTBIATb MPOEKTHYI U UCCNeaoBaTeNbCKYH0 AEATENIbHOCTb MHAMBMAYANBHO W B rpynne.

METAMNPEAMETHbIE PE3YNbTATbI

MeTanpeameTHble pesynbTaTbl OCBOEHUS MporpamMmbl yyebHoro npegmeTa «Matematuka»
XapaKTepusyloTca  OBMafieHMeM  yHUBEpCanbHbIMU  ho3HasamesbHbIMU  Oelicmeusmu,
yHUBepCanbHbIMU  KOMMyHUKamueHbIMU — OelCmeusiMU,  YHUBEPCallbHbIMU  pPe2ynsmueHbIMU
delicmeusamu.

1) YHusepcanbHble no3HasamenbHble Oelicmeaus, obecneyusarom opmuposaHue 6a3osbix
KO2HUMUBHBIX npoueccos obydarowuxca (ocgoeHue Memodo8 NO3HaHUS OKpyxaruwe2o Mmupa;
npuMeHeHue 1102u4ecKux, uccredosamesnbCKux onepayud, ymeHuli pabomams ¢ uHgpopmayued).

ba3oBble nornyeckue 4encTens:

e BbISBMATL M XapaKTepu3oBaTb CYLECTBEHHble MPU3HAKK MaTeMaTUvecknx OBBEKTOB,
MOHATUN, OTHOLIEHUA MEXOY MOHATUAMM; (DOPMYNMPOBATL ONPefeNneHns NOHATUN;
yCTaHaB/MBaTb CYLLECTBEHHbIA NPU3HAK Knaccudukaumm, ocHoBaHus Ansg obobLyeHns u
CpaBHEHUS, KpUTEPUM NPOBOAMMOrO aHarnmsa;

e BOCMPUHMMATL, (hOpMynMpoBaTb W Npeobpa3oBbiBaTb CYXAEHWUS: YTBEPAUTENbHbIE K
oTpULaTENbHbIE, eANHUYHBIE, YaCTHbIE W OBLLME; YCIOBHbIE,

e BbISBNATb MAaTEMATUYECKME 3aKOHOMEPHOCTM, B3aMMOCBS3W W NPOTUBOPEUMS B (hakTax,
OaHHbIX, HabMogeHWaX W YTBEPXKAEHMSX; npeanaraTb KPUTEPUM [Ons  BbISBIEHUS
3aKOHOMEPHOCTe 1 MPOTUBOPEYNIA;

e [enaTtb BbIBOAbI C WCMOMb30BAHWEM 3aKOHOB FOMUKWM, OEAYKTUBHBIX U WHOYKTUBHbBIX
YMO3aKITOUYEHMI, YMO3aKITHOUEHWIA MO aHamnoruu;

e POBOAMTbL CaMOCTOSATENBHO [OKa3aTeNbCTBa MaTEMATUYECKNX YTBEPKAEHUN (MpsiMble U1
OT MPOTUBHOrO), BbICTPaMBaTb aprymMeHTaLuio, NpUBOAUTL NMPUMEPBI U KOHTPMPUMEPSI;
060CHOBbIBaTbL COOCTBEHHbIE CYXOEHUS W BbIBOAD;

e Bblbupatb cnocob pewenns y4ebHOW 3agaum (CpaBHWBATb HECKONbKO BapuaHTOB
peLeHns, BblbupaTb Hambonee NOOXOAAWMA C YYETOM CaMOCTOSTENBHO BbIAENEHHbIX
KpuTepues).

Ba3oBble uccnegoBaTenbCkne AeNCTBUS:

e /ICNOMb30BaTh BOMPOCHI KaK UCCNea0BaTENbCKUM MHCTPYMEHT NO3HaHWS; opMynnpoBaThb
BOMPOCHI, hMKCUPYIOLLME MPOTUBOPEYMe, Npobnemy, yCTaHaBnmnBaTb MCKOMOE W AaHHOE,
(hopmMMpoBaTh MMNOTE3y, apryMEHTMPOBATL CBOK MO3NLMI0, MHEHME;

e MPOBOAMTb CaMOCTOSTENbHO  CMNAHMPOBAHHBLIA  3KCMEPUMEHT, WUCCNeaoBaHue no
YCTQHOBNEHMIO  OCOBEHHOCTEN MaTeMaTtuyeckoro 00bekTa, SBNEHUsl, mpoLecca,
BbISIBNIEHWIO 3aBUCUMOCTEN MeXy 0ObekTamu, SBNEHUSAMM, NpoLeccamy;



e CaMOCTOATENbHO popmynupoBaTb 0606LLEHMS M BbIBOABI MO pesynbTaTtam NpoBEAEHHOTO
HabrnoaeHns, WCCneaoBaHus, OUeHWBaTb AO0CTOBEPHOCTb MOMYYEHHbIX Pe3yNbTaTos,
BbIBOAOB 1 0000LLEeHNI;

e POrHO3MPOBaTL BO3MOXHOE pa3sBUTHE NPOLECCa, a TakkKe BbiABUraTb NPEAnosioKEHNs O
€ro pa3BuTUM B HOBbIX YCNOBUSX.

PaboTta ¢ nHthopmaumeir:

e BbISBATL AeOULMTLI MHCDOPMALWN, AaHHBIX, HEOBXOAUMBIX NS OTBETA Ha BOMPOC W A1
peLLeHns 3agayn;

e BbiOMpaTb MHQOPMAUMIO U3  WUCTOYHWMKOB  PasfiMyYHbIX  TUMOB,  aHaIU3MpOBaTh,
CUCTEMATM3MPOBATb M WUHTEPMPETUPOBATL MHMOPMALMIO PasfMyHbIX BMAOB U hOpM
npeacTaBneHus;

e CTPYKTYpupOBaTb  MHQOpMaUWto, NPeacTaBnsaTb €€ B pasfinyHbix  dopmax,
WAMKCTPUPOBATD rpatnyecKy;

e OUEHMBATb HAAEXHOCTb WH(OPMALMM N0  CaMOCTOATESIbHO  CPOPMYIMPOBAHHBIM
KpUTEPUSIM.

2) YHueepcaribHble KOMMYHUKamueHble Oelicmeus, obecneyusarom COpMUPO8aHHOCMb

coyuarbHbIX HagbIKog 0bYy4yarouUXCsl.

ObwweHwme:

e BOCMPUHUMATL U (POPMYNNPOBAaTL CYXOEHWS B COOTBETCTBMM C YCMOBUAMU U LENsSMU
0BLLEHNs:; ACHO, TOYHO, TPaMOTHO BbipaXaTb CBOK TOUKY 3PEHMUS B YCTHBIX U MUCbMEHHbIX
TEKCTaX, AaBaTb MOSICHEHWUS MO XOZY PELUeHWst 3adayu, KOMMEHTUPOBATb MOSYYEHHbIN
pesynbTar;

e B xo4e obcyxaeHus 3agaBaTb BOMPOCHI MO CyLlecTBy 06CyxaaeMon Tembl, Npobnemsl,
peLlaeMoit 3aaym, BbiCKkasblBaTb WOEW, HALIENEHHbIE Ha MOUCK PELLEHMS; CONOCTaBNATb
CBOW CYXOEHUS C CYXXOEHUSMM OPYrX YH4aCcTHUKOB Ananora, obHapyxuBaTb pasnuuve u
CXOACTBO MO3NLMW; B  KOPPEKTHOM popme (HOpMynMpoBaTb pasHOrnacus, CBOU
BO3PaXEHMS;

e MpeacTaBnATb pe3ynbTaThl PELUeHWs 3adadun, 3KCMEPUMEHTA, UCCNEAoBaHMUs, MPOeKTa;
CaMOCTOSATENbHO BbIBMpaTh hopMaT BbLICTYNNEHUS C YY4ETOM 3aday npeseHTauun u
0CcobEHHOCTEN ayanTopun.

CoTpyaHNYecTBO:

e MOHWMaTb W UCMONb30BaTb NPEUMYLLECTBA KOMAHAHOW M WHAMBMAYaNbHOW paboTbl Npu
peleHnn y4ebHbIX 3agay; NpUHUMaTh LEenb COBMECTHOW AEATENbHOCTW, MnaHMpoBaTb
OpraHu3aLmio  CoBMECTHOM paboTbl, pacnpefensTs Buabl paboT, [oroBapuBaThCs,
obcyxaaTb npouecc 1 pesynbTaT paboTbl; 0606LwaTh MHEHWS HECKOMBKUX NIOAEN;

e y4yacTBOBaTb B rpynnoBbIX ¢ropmax paboTbl (06CyxaeHus, 0OMeH MHEHW, «MO3roBble
LUTYPMbI» W UHblE); BbINMONHSATL CBOK YacTb paboThbl 1 KOOPAMHMPOBATL CBOM LENCTBUS C
OPYTMMM YneHaMW KOMaHZbl; OLEHMBATb KaueCTBO CBOErO BKMaga B OOLMIA NPOAYKT Mo
KpuTEepnam, copMynmMpoBaHHbIM Y4aCTHUKaMM B3aUMOLENCTBMS.

3) YHusepcanbHble pe2ynsimueHble 0elicmeaus, obecneyugatom hopMupo8aHUe CMbICI08bIX

YCMAaHOBOK U XU3HEHHbIX HaBbIKO8 IUYHOCMU.

CamoopraHusauus:



COCTaBNATbL MfaH, anroputM pelleHns 3adaun, BblOMpaTb Cnocod pelleHus ¢ y4EToM
WMEIOLLMXC PEcypcoB M COOCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpOBaTb M KOPPEKTUPOBaTb
BapWaHTbl PeLLeHN C Y4ETOM HOBOM MHDOPMALIMK.

CaMOKOHTPOIb:

e BflafeTb HaBblkaMmM NMO3HaBaTENbHOW PedreKCMn Kak 0CO3HaHWS COBEPLUAEMbIX AENCTBUM

W MbICIUTENBHBIX MPOLECCOB, WX pe3ynbTaToB; BrafeTb crnocobamy CamonpoBEPKM,
CaMOKOHTPONSA MpoLiecca M pesynbTata peLleHns MaTeMaT4eckomn 3agauu;

e MpedBMaeTb TPYAHOCTW, KOTOPble MOrYT BO3HWKHYTb MPU PELleHUM 3agaun, BHOCUTb
KOPPEKTUBbI B [AEATENbHOCTb Ha OCHOBE HOBbIX OOCTOSTENLCTB, AAHHbIX, HAMOEHHbIX
OLUMOOK, BbISIBMIEHHbIX TPYOHOCTEN;

e OUEHMBATb COOTBETCTBME pe3ynbTata LenmM U YCroBusM, OOBACHATb  MPUYMHDI
OOCTUXEHWNS UMK HEJOCTUKEHUS Pe3yNbTaToB AEATENbHOCTU, HAaXoanuTb OWKOKY, AaBaTb
OLLEHKY NpUOBPETEHHOMY OMbITY.

NPEOMETHbIE PE3YJIbTATbI

OcBoeHve yqe6Horo KypcCa «Anre6pa N Ha4dana MartemMaTthyecKoro aHanm3a» Ha YpOoBHE
cpenHero o6u.|,ero 06p830BaHMF| AOIMKHO obecneunBaTb AOCTUKEHME cregyrowmx npeameTHbIX
06pa30BaTeJ'IbeIX pe3ynbTaToB.

10 KNACC

Yuncna v BbluUCNEHMA

OnepupoBaTb MOHATUAMU: paLMOHANbHOE W [OEeNCTBUTENbHOE YMCNO, OBbIKHOBEHHas W
[ecaTnyHas opobb, NPOLEHTI.

BbInonHsaTL apudmeTnyeckne onepauum ¢ paLnoHarbHbIMKU U JeNCTBUTENbHLIMU YUCTIAMM.

BbINONHATL NPUONMKEHHBIE BLIMMCIIEHMS, UCMOMNL3YS NpaBuna OKPYrMeHus, aenatb NPUKMaKy
W OLIEHKY pe3ynbTata Bbl4MCIIEHMUN.

OnepupoBatb MOHATUAMU: CTEMNEeHb C LieNbiM MokasaTeniem; CTaH4apTHas ¢opma 3anucy
[ENCTBUTENBHOTO YMCMa, KOPeHb HaTypanbHOW CTEMEeHW; WCMonb30BaTh MNOAXOAALLYD (opMy
3anucum OenCTBUTENbHbIX Y1Cen AN pelleHns NpakTUYecknx 3agad v NpeacTaBieHns AaHHbIX.

OnepupoBaTtb MOHATUSMU: CUHYC, KOCUHYC W TaHreHC MpOM3BONBbHOrO Yria; WUCnorb3oBaTb
3anncb NPOW3BOMNBLHOTO Yrra Yepe3 o0bpaTHble TPUrOHOMETPUYECKUE (DYHKLMK.

YpaBHeHUs U HepaBeHCTBA

OnepupoBaTtb MOHATUSMU: TOXOECTBO, YpaBHEHWE, HEepaBEHCTBO; Lienoe, paLuoHanbHOe,
“ppaLMoHanbHoe YpaBHEHWe, HEPaBEHCTBO; TPUrOHOMETPUYECKOE YpaBHEHME,;

BbinonHate  npeobpasoBaHus  TPUTOHOMETPUYECKUX  BbIPaXeHMM M pellatb
TPUrOHOMETPUYECKIE YPaBHEHUS.

BbinonHaTe npeobpasoBaHus LenblX, pauMoHanbHbIX M MppaLMOHanbHbIX BblpaXEHUA W
peLaTb OCHOBHbIE TUMbI LIENbIX, PaLMOHasbHbIX U MppaLyoHarnbHbiX YpaBHEHW U HEPABEHCTB.

[pUMeEHsATL YpaBHEHUS W HepaBeHCTBA AJ1A PELUeHUs MaTeMaTUYeckux 3afad W 3afay u3
pasfnYHbIX 0ONacTen Hayku U peasibHOM XU3HMW.

MogenupoBatb peanbHble CUTyaUuMuM Ha 3blke anrebpbl, COCTaBNATb  BblpaXeHus,
YPaBHeHWs,, HepaBeHCTBA MO YCMOBMIO 3adayu, WCCrenoBaTb MOCTPOEHHbIE  MoOZenu C
Ucnonb3oBaH1eM annapara anrebpei.
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®yHKUMK 1 rpacpurkm

OnepupoBaTb MOHATUAMM: (PYHKLMS, CNOcobbl 3adaHus PyHKUMK, 0b6racTb onpeaeneHns
MHOXECTBO 3HaYEHWI PYHKLMK, rpadpuK yHKLMK, B3aMHO 0BpaTHblE (hyHKLMN.

OnepupoBaTb MOHATUSMU: YETHOCTb M HEYETHOCTb (PYHKLMMW, HYNMWU (OYHKUMM, MPOMEXYTKM
3HaKOMOCTOSIHCTBA.

cnonb3oBath rpadpmkyt hyHKUMI ANS PeLleHns ypaBHEHNN.

CTpoutb M uyuTaTb rpacmkm NMHENHON (YHKUMKM, KBaApaTUYHOM (YHKLMK, CTENEHHOM
(OYHKUWK C LENLIM NOKa3aTenem.

Mcnonb3oBath rpadmky OyHKUMWM 0N MCCNeaoBaHUs NPOLECCOB M 3aBMCUMMOCTEN npu
pelleHnn 3agadv M3 Opyrux y4ebHbIX NpPeaMeToB M pearibHOM XW3HW; BbipaxaTb (opmynamu
3aBMCUMMOCTY MEXAY BESIMYMHAMM.

Havyana matemaTtuyeckoro aHanusa

OnepupoBaTtb NOHATUSIMU: MOCNEAOBATENbHOCTb, apuPMeTHyeckas U reoMeTpuyeckas
nporpeccum.

OnepupoBaTb NOHATMAMK: BECKOHEYHO YObiBalLlas reoMeTpuyeckast Nporpeccus, cymma
BeCKOHEYHO YBbIBAOLLEN FEOMETPUYECKOMN MPOTPECCHN.

3agaBaTb NOCNeA0BaTeNbHOCTU Pa3nUyHbIMK Cnocobamu.

Mcnonb3oBaTb CBOMCTBA MOCNEOOBATENBHOCTEN W MPOrPECCUA AN PELUEHUS pearibHbIX
3afay NpUKNagHoro xapakrepa.

MHoxecTBa U Noruka

OnepupoBaTb NOHATUAMI: MHOXECTBO, OnepaLun Hag MHOXECTBAMM.

cnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIN annapat Ans OnucaHust peasibHbIX NPOLEeccoB W
SIBMEHWIA, NPY PELLEHUM 3ada4 U3 Apyrux y4ebHbIX NpegmeToB.

OnepupoBaTb NOHATUAMU: ONPEAeneHne, Teopema, CneacTane, 4oKasaTesbCTBo.

11 KNACC

Yucna v BbiuucneHus

OnepupoBaTb NOHATUAMU: HaTyparbHOE, Liefloe YMCNO; NCNonb30BaTh MPU3HAKKM AENUMOCTH
LENbIX YUCEN, Pa3foXeHNe Ynucna Ha NPOCTbIE MHOXUTENN AN PELIEHNS 3adau.

OnepupoBaTb NOHATUEM: CTEMNEHb C PaLMOHAsIbHbIM NOKa3aTeNeM.

OnepupoBaTb NOHATUAMM: NIorapuM Yucna, AECATUYHbIE U HATYparbHble NorapudMmbl.

YpaBHeHUs U HepaBeHCTBa

[MpMMeHsITb CBOMCTBA CTENEHM Ans Npeobpa3oBaHnst BbiPaXeHU; ONepupoBaTh NOHATUAMM:
rnokasaresibHOe ypaBHEHWE U HEPABEHCTBO; peLlaTb OCHOBHbIE TWMbl NMOKA3aTENbHbIX YPaBHEHWA U
HEpPaBEHCTB.

BbinonHaTb  NpeobpasoBaHus  BbIPAXEHWUA, COOdepXallMX norapudMmbl; ONEpUpoBaTh
NOHATUAMU:  NOrapuPMUYEcKoe YpaBHEHWE W HEPaBEHCTBO, pelaTb OCHOBHblE  TUMbI
norapuMUYECKX ypaBHEHUN N HEPABEHCTB.

HaxoauTb pelweHns NpoCTeNLNX TPUrOHOMETPUYECKNX HEPABEHCTB.

OnepupoBaTb NOHATUAMM: CUCTEMA NUHEMHBIX YPABHEHUA W €€ peLLeHue; UCMOnb30BaTh
CUCTEMY JIMHENHDBIX YPaBHEHW 41151 peLleHns NpakTUYeCcKuX 3agay.

HaxoouTb pelseHns NpoCTEMIUMX CUCTEM W COBOKYMHOCTEN paLMOHamNbHbIX YPaBHEHUN W
HEPaBEHCTB.
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MogenupoBaTtb peanbHble CUTyaUuMuM Ha A3blke anrebpbl, COCTaBNATb  BbIPAXEHMS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMbI MO YCIIOBUIO 33[@4u, UCCnefoBaTh NMOCTPOEHHbIE MOZENM C
ncnornb30BaHWeM annaparta anrebpei.

®yHKUMK 1 rpadpurkm

OnepupoBaTb MOHATUAMU: NEPUOANYECKas (YHKLMS, NMPOMEXYTKM MOHOTOHHOCTU (PYHKLIMK,
TOYKW 3KCTpeMyma (YHKUMW, Hauborbluee M HauMeHbllee 3HAYeHWs PYHKLUMM Ha MPOMEXYTKE;
MCnonb30BaTh UX AN UCCNefoBaHUSA (OYHKUMW, 334aHHON rpaduKoM.

OnepupoBaTb  MOHATMAMMW:  rpacuMkM  MOKasaTerbHOW,  NorapuMUYeckon  w
TPUrOHOMETPUYECKNX (DYHKLMI; M306paxaTb UX HAa KOOPAMHATHOW NMOCKOCTW U MCMONb30BaTh Ans
PeLIeHns ypaBHEHNI 1 HEPaBEHCTB.

M3o6paxaTb Ha KOOPAWHATHON MAOCKOCTW rpadovki NIMHEAHBIX YPABHEHWUI W UCMONb30BaTh
WX NS PeLUeHNs CUCTEMbI JIMHENHBIX YPaBHEHWU.

Wcnonb3osatk rpadomkyt PyHKUMIA ONS UCCefoBaHNs NPOLECCOB W 3aBUCUMOCTEN U3 ApYruX
y4eOHBIX QUCLUMNINH.

Hayana matemaTnyeckoro aHanusa

OnepupoBaTb MOHATUAMW: HEMpepbiBHAA (MYHKUMS; NPOU3BOAHAsS (DYHKLWW; MCMONb30BaTb
reOMEeTPUYECKUN 1 PU3NYECKUI CMbICT NMPOU3BOAHON ANS PELUEHUS 3akau.

HaxognTb Npou3BOAHbIE 3MEMEHTapHbIX (YHKUWUIA, BbIYUCAATL MPOU3BOAHLIE CYMMbI,
NPON3BELEHMNS, YAaCTHOMO (DYHKLWN.

Mcnonb3oBaTb NPOU3BOAHYIO ANS UCCMEeSoBaHNS (DYHKLUMW HA MOHOTOHHOCTb M 3KCTPEMYMb,
NPUMEHATb pesynbTaTbl UCCEeSOBaHNS K MOCTPOEHWO rpadpuKoB.

Mcnonb3oBaTb NPOU3BOAHYIO ANA HAXOXKAEHUS HaWUITyYLEro peLleHns B NPUKNagHbIX, B TOM
yucne coumanbHO-3KOHOMMYECKHX, 3adadyax.

OnepupoBaTtb MOHATUSMM: NepBoobpasHas M WHTErpan; MOHMMAaTb FEOMETPUYECKUA W
(PM3NYECKN CMbICI UHTErpana.

Haxogntb nepBoobpasHble 3MEMEHTapHbIX (YHKUMIA; BbIYMCNATb WHTErpan no gopmyne
HbtoToHa—[lenbHuua.

PewaTb npuknagHble 3afayn, B TOM 4uCrie COLMAnbHO-3KOHOMWUYECKOTO M (DU3NYECKOro
XapakTepa, CpeCTBamMn MaTeMaT4eCKoro aHanuaa.
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TEMATUYECKOE NNMAHUPOBAHUE
10 KNACC

Ne HaumeHoBaHuWe pa3genoB U TeM
n/n nporpammb|

KonuyecTtBO YacoB

Bcero

KoHTponbHble
paboTbl

MpakTtnyeckue
paboTbl

OneKTPOHHbIE
(unchbpoBbie)
obpasoBaTtenbHble
pecypchbl

MHoxecTBa paymoHanbHbIX 1

1 AeNCTBUTESbHBIX Yncen. PaunoHanbHble
YPaBHEHUS N HEPaBEHCTBA

OyHKUMM 1 rpadomkn. CTENeHb C LEMbIM
nokasarenem

ApnhMeTNYECKNI KOPEHD N—O0W CTEMEHM.
3 WppaumoHarnbHble ypaBHEHUS W
HepaBeHCTBa

14

18

dopmynbl
4 TPUTrOHOMETPUM. TPUTOHOMETPUYECKME
ypaBHEHMs

5 [MocnenoBaTenbHOCTH M NPOrpeccum

22

MoBTOpEHWe, 0bobLLyeHE,
cucTemMaTu3aLms 3HaHum

OBLLEE KONWYECTBO YACOB MO NPOrPAMME

68
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11 KNACC

KonuyecTtBO YacoB

OneKTPOHHbIe

Ne HanmeHoBaHue pa3aenoB u Tem (umdppoBbie)
n/n nporpaMmb| Bcero KowTponkble  Tlpakudeckue obpa3soBatenbHble
paboTbl paboTbl
pecypchbl
CreneHb € paumoHanbHbIM NnokasaTenem.
1 [MokasaTenbHas PyHKUMS. 1 1
[MokasaTerbHble YpaBHEHNS 1
HepaBeHCTBa
Norapummyeckas yHKUMS.
2 Norapummyeckmne ypaBHEHUS 1 12
HepaBeHCTBa
TpuroHomMeTpuyeckne YHKLUM U UX
3 rpadouku. TpuroHoMeTpuyeckme 9 1
HepaBeHCTBa
4 MpounssoaHasi. [pumeHeHne NPon3BOLHOMN 24 1
5 WHTerpan v ero npuMeHeHus 9
6 CucteMbl ypaBHEHHIA 12 1
7 HaryparnbHble v Lenble yucna 6
8 MosTopeHue, 0606LLeHme, 18 9
cucTeMaTn3aums 3HaHWi
OBLLEE KOMMYECTBO YACOB MO NMPOrPAMME 102 6 0

14
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NOYPOYHOE NMAHUPOBAHUE
10 KNACC

o
n/n

Tema ypoka

KonuyecTtBO YacoB

Bcero

KoHTponbHble
paboTbl

MpakTtnyeckue
paboTbl

Jara
U3y4eHus

ANeKTPOHHbIE
umcppoBbIe
obpasoBaTtenbHble

pecypchl

MHOXeCTBO, onepauun Hag MHOXECTBaMM.
[varpammbl Snnepa—BeHHa

PauyoHanbHble yncna. OBbIKHOBEHHbIE 1
[ECATUYHbIE APO6M, NPOLEHTHI,
BeckoHeYHble nepuogmnyeckine apodu
ApuhmeTnyeckue onepauum ¢

paLMOHaNbHbIMK YMcnamu,
npeobpa3oBaHusi YNCTOBbIX BbIpaXEHNI

4.09

6.09

11.09

MpumeHeHre apobeit 1 NPoLEeHTOB Ans
peLeHnst NpUKNagHbIX 3agad us
Pa3nnyHbIX OTPACcen 3HaHUN U pearibHoM
KU3HM

MpumeHeHne apobert n NpoLeHTOB Ans
peLLeHns NpUKIagHbIX 3agad us
PasnMyHbIX OTPACcen 3HaHWN U pearbHON
KU3HM

13.09

18.08

[encTBuTENbHBIE YKCNA. PauyoHanbHbIe 1
“ppaLmMoHanbHble Yucna

20.09

ApudmeTunyeckue onepauum ¢
[EeNCTBUTENbHBIMU YuCamm

25.09

MpnbamKkEHHbIEe BbIYMUCIEHNS, NpaBKna

27.09

16



OKpYrIeHud, Npuknaka 1 oLeHKa
pesynbTaTa BbIYMCIIEHMI

ToxoecTBa U TOXOECTBEHHblE

9 210
npeobpasoBaHus

10 YpaBHeHuWe, KOpeHb YpaBHEHUS 4.10

11 HepaBeHCTBO, peLleHne HepaBeHCTBa 9.10

12 MeToz MHTepBasnos 11.10

13 PelweHve lJ,eJ'IbIX 1 ApO6HO-paLMOHaNbHBIX 16.10
YPaBHEHUI 1 HEPABEHCTB
KoHTponbHas pabota no teme "MHoxecTBa

14 paLMOHanbHbIX U AeNCTBUTENBHBIX YUCEST. 18.10
PauuoHanbHble ypaBHEHUS 1 HepaBeHCTB"

15 ®yHKUMS, crnocobbl 3aaHns PyHKLMK. 23.10
B3anmHo oBpaTHble yHKLMM '
Mpadmk cpyHkumm. OBnacTb onpegeneHus

16 1 MHOXECTBO 3HaueHun yHKuun. Hynm 25.10
(YHKLMN. MPOMEXYTKM 3HAKONOCTOSHCTBA

17 YETHbIE 1 HEYETHBIE (HYHKLMM 30.10
CreneHb C LienbIM nokasaTenem.

18 CraHgapTHas copma 3anucu 8.11
[eNCTBUTENbHOrO Y1cna
cnonb3oBaHue noaxoasLlen (opmbl

19 3anucu JenCTBUTENbHbIX Yncen ans 131
PeLLeHNs NPaKkTUYeCK1x 3agay 1
npeacTaBneHus faHHbIX

20 CreneHHas yHKUMSA C HAaTyparibHbIM 1 15.11

LernbiM nokasatenem. E€ ceoncraa u

17



rpacuk
ApndhMETNYECKIUI KOPEHb HaTYyparibHOM

21 20.11
CTeneHu
ApumeTryecknin KOpeHb HaTypansHOM

22 22.11
CcTeneHu

23 Ceoicraa apimq)memqecmro KOPHS 2711
HaTypanbHOW CTeneHu

24 Ceoicrea apimpmemqecmro KOPHS 20,11
HaTypanbHOW CTeneHu

25 CeoncTea aemcbmemqecmro KOPHS 412
HaTypanbHOW CTeneHu

26 D,eﬁf;TBMﬂ C apUPMETUYECKUMU KOPHAMM 6.12
N—0il CTEeneHu

97 }J,elhE:TBMﬂ C apUHMETUYECKUMM KOPHAMM 1142
N—Oi CTEeneHu

28 }J,elhE:TBMﬂ C apUHMETUYECKUMM KOPHAMN 1312
N—Oi CTEeneHu

29 ﬂ.eVIE)TBVIFl C apUPMETUYECKUMU KOPHAMM 18.12
N—0il CTEeneHu

30 ﬂ,el;l?TBMﬂ C apuUPMETUYECKUMU KOPHAMMU 20.12
N—Oi CTEeneHu

31 PeLueHve nppaumnoHasbHbIX YpaBHEHUN Y 25 12
HepaBeHCTB

3 PeLueHve nppaumnoHasbHbIX YpaBHEHUN Y 571
HepaBeHCTB

33 PelueHure nppaLmoHasnbHbIX ypaBHEHUN U 1001

HepaBeHCTB

18



PelweHune nppaunoHanbHbIX ypaBHeHVIVI "

34 15.01
HepaBeHCTB

35 PelueHune nppaLmoHasnbHbIX ypaBHEHUN U 1701
HepaBeHCTB

36 CaocTBa v rpaduk KOPHS N-0i CTENEHU 22.01

37 CeoiicTBa 1 rpadovk KOpHS N-01 CTENeHu 24.01
KoHTponbHas paboTta no teme

38 "ApnMETNYECKII KOPEHD N—O0MN CTENEHM. 29,01
WppaumoHarbHble ypaBHEHNUS 1
HepaBeHcTBa"

39 CMHyC, KOCWHYC 1 TaHrEHC YMCIIOBOMO 31.01
aprymeHTa

40 CUHyC, KOCHYC 1 TaHTEHC YMCNOBOrO 50
aprymeHTa

41 ApKCWHYC, apKKOCWHYC U apKTaHreHe 70
4NCOBOrO apryMeHTa

42 ApKCWHYC, apKKOCWHYC U apKTaHreHe 12.02
4NCOBOrO apryMeHTa
TpUroHoMeTprU4eckas OKPYXXHOCTb,

43 onpeaeneHne TPUroHOMETPUYECKUX 14.02
(DYHKLWIA YMCNOBOrO apryMeHTa
TpUroHoOMeTprUYeCcKasi OKPYXHOCTb,

44 onpeneneHne TpUroHoMeTpUIECKUX 19.02
(PYHKLMI YNCNOBOTO aprymMmeHTa

15 OCHOBHblE TPUrOHOMETPUYECKINE 21.02
opmynbl

46 OCHOBHbIE TPUrOHOMETPUYECKME 26.02

19



hopmyIbl
OCHOBHbIE TPUTOHOMETPUYECKIE

47 1 28.02
copmynbl
HOBHbIE TPUTOHOMETPUHYECKN
18 OCHOBHbIE TPUrOHOMETPUYECKME 1 403
opmyIbl
Mpeobpas
49 peobp ovBaHme TPUTOHOMETPUYECKUX 1 6.03
BbIpaXeHuii
MpeobpasoBaHue Tpuro
50 peobp VB HWE TPUrOHOMETPUYECKNX 1 1103
BbIpaXeHuii
[Mpeobpa3oBaHue TPUrOHOMETPUYECKNX
51 POUBPASOBSHHE TPHTOROMETPINEG 1 13.03
BbIpaXeHuiA
Mpeobpasosa
5 peobp UB HWE TPUrOHOMETPUYECKNX 1 18.03
BbIpaXeHuii
[Mpeobpa3oBaHue TPUrOHOMETPUYECKNX
53 POOBPASORIRHE TPUTOROMETRINEG 1 2003
BbIPaXeHuiA
54 PeLueHve TPUroHOMETPUYECKUX YPaBHEHMI 1 1.04
95 PeLueHne TPUroHOMETPUYECKNX YPaBHEHWN 1 3.04
56 PeLueHve TPUroHOMETPUYECKUX YPaBHEHMI 1 8.04
57 PeLueHne TPUroHOMETPUYECKNX YPaBHEHNN 1 10.04
58 PeLueHne TPUroHOMETPUYECKNX YPaBHEHWN 1 15.04
59 PeLueHne TPUroHOMETPUYECKNX YPaBHEHWN 1 17.04
KoHtponbHas pabota no teme "®opmynbi
60 TPUroHoMeTpuu. TpUroHOMEeTpUYeCKue 1 22.04
ypaBHeHus"
MocnegoBaTtenbHOCTH, Cnocobbl 3aKaHus
61 nocnegosarensHocTen. MOHOTOHHbIE 1 24.04

nocrnenoBaTesibHOCTU

20



ApumeTnyeckas M reoMmeTpudeckas
nporpeccuu. Kicnonb3oBaHue Nporpeccum

62 1 6.05
ANS peLleHuns pearnbHbIX 3agau
NPWKNagHOro XapakTepa
BeckoHeyHO ybbiBatoLLas reomeTpuyeckas

63 nporpeccyus. Cymma 6eCKOHEYHO 1 8.05
yObIBAKOLLEN FEOMETPUYECKON NPOrpeccum

64 dopmyna CrnoxHbIX NPOLEHTOB 1 13.05

65 dopmyna CnoxHbIX NPOLEHTOB 1 15.05
ObobuleHune, cucTemaTmsaums 3HaHWi 3a

66 Kypc anrebpbl 1 Ha4yan MaTeMaT4eCcKkoro 1 17.05
aHanm3a 10 knacca

67 ToroBas KOHTponbHas paboTa 1 20.05
ObobuleHune, cucTemaTmsaums 3HaHWi 3a

68 Kypc anrebpbl 1 Ha4an MaTeMaT4eCcKkoro 1 23.05

aHanu3a 10 knacca

OBLLEE KONWYECTBO YACOB MO NPOrPAMME

68
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11 KNACC

KonuyecTtBO YacoB

OneKTPOHHbIE

Ne Mara uncpoBbie
n/n Tema ypoka Bcero KowTponkele  Tlpakudeckue U3yyeHus  oOpasoBaTesibHble
paboTbl paboTbl pecypebl
1 CreneHb € paumoHanbHbIM nokasaTenem 1
2 CBoiicTBa CTeneHu 1
3 Mpeobpa3oBaHue BbIPaXEHNN, :
COAepXaLLMX paLnoHarbHbIe CTEMEHM
A Mpeobpa3oBaHue BbIPaXEHNN, |
COAEpXKaLLMX paLyoHanbHbIe CTENEHN
5 Mpeobpa3oBaHye BbipaxeHun, 1
COAEpKaLLMX paLnoHanbHble CTENEHN
6 Moka3saTenbHble ypaBHEHUS 1 |
HepaBeHCTBa
7 MokasaTenbHble ypaBHEHUS 1 |
HepaBeHCTBa
8 MokasaTenbHble ypaBHEHUS 1 1
HepaBeHCTBa
9 MokasaTenbHble ypaBHEHUS! 1 |
HepaBeHCTBa
10 MokasaTenbHble ypaBHEHUS 1 |
HepaBeHCTBa
11 MokasaTenbHas (PyHKUKS, e€ CBOMCTBA U 1
rpacuk
12 KoHTponbHas pabota no teme "CteneHb ¢ 1 1
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paLuoHasbHbIM nokasaTtesneM.
MMokasaTenbHas yHkuus. MokasaTenbHble
YpaBHEHUS N HepaBeHCTBa"

13 Norapum yncna

14 [lecaTnyHble U HaTypanbHble norapugmel

15 Mpeobpa3oBaHye BbipaxeHu,
cofepxaLumx norapumbl

16 Mpeobpa3oBaHie BbipaxeHun,
cofepxaLumx norapumbl

17 Mpeobpa3oBaHue BbIpaXXEHNN,
cogepxaiux norapugmbl

18 Mpeobpa3oBaHie BbipaxeHun,
cofepxaLumx norapumbl

19 Norapudmuyeckue ypaBHeHUs 1
HepaBeHCTBa

20 Norapudmuyeckue ypaBHeHUs 1
HepaBeHCTBa

21 Norapummyeckine ypaBHEHUS 1
HepaBeHCTBa

99 Norapumuyeckne ypaBHeHUS 1
HepaBeHCTBa

23 Torapudmunyeckas yHKLMS, e€ CBOMCTBA
U rpagovk

24 Torapudmunyeckas yHKLMS, e€ CBOMCTBA
U rpagovk

25 TpuroHomMeTpuyeckne YHKLMUK, UX

CBOWCTBA W rpacuku
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TpuroHoMeTpU4ecKmne PyHKLUN, X

26 .
CBOWCTBA U rpaovku

o7 TpuroHoMeTpudeckne YHKLUK, UX
CBOWCTBA U rpachunkm

28 TpuroHoMeTprUYecKmne PyHKLUK, X
CBOWCTBA U rpaovku

29 [Mpymepbl TPUrOHOMETPUYECKMX
HepaBeHCTB

30 [Mpumepbl TPUrOHOMETPUYECKMX
HepaBeHCTB

31 [Mpumepbl TPUrOHOMETPUYECKNX
HepaBeHCTB

3 [Mpumepbl TPUrOHOMETPUYECKMX
HepaBeHCTB
KoHTponbHas paboTta no teme
"Morapudmnyeckas yHKLMS.
Norapudmuyeckue ypaBHeHUs 1

33 HepaBeHCTBa. T pUroHoMeTpuyeckue
DYHKLMM 11X
rpacukun. TpuroHoMeTpuyeckume
HepaBeHcTBa"

34 HenpepbIBHble yHKLMK

35 MeToq vHTepBanoB Ans peLleHus
HepaBeHCTB

36 MeToq vHTEpBanoB A5 peLLeHuns
HepaBeHCTB

37 [MpousBogHas yHKLMK

24



38

[MpoussogHas yHKLUM
['€eOMETPUYECKNIA N (DU3NYECKUIA CMBICTT

39 .
NPOU3BOLHON

40 FGOMeTpI/I‘-Ie?KVIVI W (PU3NYECKNA CMbICTT
NPOW3BOAHON

41 [Mpon3BOaHbIE 3IEMEHTaPHbIX (DYHKLMIA

42 [Mpon3BOaHbIE 3IEMEHTaPHbIX (hYHKLMA

3 [Mpou3BoaHas CyMMbl, NPOU3BEAEHUS,
4acTHOrO (hYHKLMI

a4 Mpon3BoaHas CyMMbl, NPOU3BEAEHMS,
4aCTHOTO (hYHKLMM

15 [Mpou3BoaHas CyMMbl, NPOU3BEAEHUS,
4acTHOrO (hYHKLMIA
[MpuMeHeHne NPOM3BOAHOM K

46 nceneaoBaHNo YHKLUWA Ha
MOHOTOHHOCTb M 9KCTPEMYMbI
MpUMeHeHVe NPoN3BOLHON K

47 “ccnenoBaHuio PYHKLMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb
[MpUMeHeHVe Npon3BOLHON K

48 “cenegoBaHuio HyHKUMA Ha
MOHOTOHHOCTb W 9KCTPEMYMbI
[NpumeHeHne NpoM3BOAHOM K

49 “cenesoBaHMo (YHKUWA Ha
MOHOTOHHOCTb W 9KCTPEMYMbI

50 HaxoxneHue HanbonbLuero u

HaMMeHbLLEero 3Ha4yeHna (byHKLI'VIVI Ha

25



51

oTpeske

HaxoxpaeHne HanbonbLLero 1
HaMMEHbLLEro 3Ha4eHnst PyHKLMN Ha
oTpeske

52

53

54

HaxoxneHue HanbonbLLero 1
HaMMEHbBLUEro 3Ha4eHUs PYHKLMN Ha
oTpe3ke

HaxoxneHue HanbonbLLero n
HaMMEHbLLEro 3Ha4eHnst PyHKLMN Ha
oTpe3ske

HaxoxneHue HanbonbLLero n
HaMMEHbLLEro 3Ha4eHust PyHKLMN Ha
oTpeske

95

56

o7

HaxoxnaeHune HanbonbLLero 1
HaMMEHbLUEro 3Ha4eHUs PYHKLMN Ha
oTpe3ske

Mp1MeHeHVe NPOoN3BOAHON A5
HaXOXAEHMS HaNUMYYLIEro peLeHns B
NpUKNagHbIX 3agavax, ans onpeaenexns
CKOPOCTM npoLiecca, 3a4aHHOro popmysnon
U rpadorkom

KoHTponbHas pabota no teme
"MpownssogHas. MpumeHexve
npou3sogHon"

58

59

MepeoobpasHas. Tabnuua
nepsoobpasHbIX

MepBoobpasHas. Tabnuua
nepBoobpasHbIX
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WHTerpan, reoMeTpuyeckuii u (onusn4eckumn

60
CMbICIT MHTerpana

61 WHTerpan, reoMeTpuyeckuii n usnyeckun
CMbICN WHTerpana

62 WHTerpan, reoMeTpuyeckuii u (ousn4eckumn
CMbICIT MHTErpana

63 Bbluncrnenne uHterpana no opmyne
HbtoToHa—J1enbHuua

64 Bbluncrnenne uHterpana no opmyne
HbtoToHa—J1einbHuua

65 Bbiuncrnenve unterpana no hopmyne
HbtoToHa—J1enbHnua

66 Bbluncrnenuve uHterpana no opmyne
HbtoToHa—J1enbHuua

67 CucTeMbl NUHENHBIX YpaBHEHNI

68 CucTeMbl NUHENHBIX YpaBHEHNN

69 PelueHne I'IpVIK.I:IaJJ,HbIX 3agjav cinomombro
CUCTEMbI JIMHENHBIX YPaBHEHMUIA

70 PewweHve I'IpMKJ:IaJJ,HbIX 3agjau cvnomow,bro
CUCTEMbI NIMHENHBIX YPABHEHNIA
CucTeMbl M COBOKYNHOCTU LiENbIX,

71 pauuoHanbHbIX, MppaLnoHanbHbIX,
nokasaTesibHbIX, NorapuMUYECKnX
YPaBHEHU N HEPABEHCTB
CucTeMbl M COBOKYMHOCTY LiENbIX,

72 paLynoHarbHbIX, MPPaLYOHanbHbIX,

nokasaTenbHbIX, NIOrapuMU4ECKNX
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ypaBHeHI/IVI 1 HEPaBEHCTB

CuCTeMbI 1 COBOKYMHOCTM LiENbIX,
PaLMOHasbHbIX, MPPaLMOHANbHBIX,

r nokasaTerbHbIX, orapuMUYEcKmX
YpaBHEHWUI N HEPABEHCTB
CucTeMbI M COBOKYMHOCTY LiENbIX,

74 pauuoHanbHbIX, MppaLnoHanbHbIX,
nokasaTesibHbIX, NorapuMUYECKNX
YPaBHEHUI 1 HEPABEHCTB

75 Wcnonb3oBaHue FpafbMKOB yHKUMIA Ans
PeLIEHNs YPaBHEHUI N CUCTEM

76 cnonb3oBaHue rpafbMKOB (DYHKUMM NS
PeLLeHNs ypaBHEHU 1 CUCTEM
[MpUMEHEHWE ypaBHEHWI, CUCTEM U

77 HEpPaBEHCTB K PELLEHN0 MaTeMaTUYECKNX
3afad v 3apa4 u3 pasnuyHbix obnacren
HayKu1 W pearbHOM XU3HM

78 KoHTponbHas pabota no teme "HTerpan
1 ero npumeHeHns. Cuctembl ypaBHeHNn"

79 HaTypaanbvle W Lerble yucna B 3agadax
13 peanbHOW XMW3HM

80 HaTypaanbvle W Uernble yucna B 3agadax
13 peanbHOM XW3HM

81 HaTypanbHble 1 Lerble yucna B 3agadax
13 peanbHOW XMW3HM

82 [Mpu3HaKu 4enuMoCTH Liesbix Ynucen

83 [Mpn3HaKn 0enMMOCTY LieSbIX YnCen

28



84

Mpn3HaKkK 4enMMOCTH LienbIX Yncen
MosToOpeHwe, 0606LieHNE,

8 cucTeMaT3aums 3HaHun. YpaBHeHuUs
86 MosTopeHue, 0606LLeHme,
cucTeEMaTU3aums 3HaHWi. YpaBHEHUS
87 MosTopeHwe, 0606LieHNE,
cucTeMaT3aums 3HaHun. YpaBHeHUs
88 MoBTOpeHwe, 0606LieHNE,
cucTeMaT3aums 3HaHun. YpaBHeHUs
89 lMoBTOpeHwe, 0606LieHE,
cucTemMaTn3aums 3HaHWi. YpaBHeHUS
90 MoBTOpeHwe, 0606LieHNE,
cucTeMaT3aums 3HaHun. YpaBHeHUs
91 MMoBTOpeHwe, 0606LieHE,
cucTeMaTnsaums 3HaHuin. HepaBeHcTBa
92 MMoBTOpeHwe, 0606LieHE,
cucTeMaTn3aums 3HaHuin. HepaBeHcTBa
93 MosTopeHwe, 0606LieHNE,
cucTemaT3aums 3HaHuin. HepaBeHcTBa
94 MosTOpeHwe, 0606LieHE,
cucTeMaTtn3aums 3HaHuin. HepaBeHcTBa
MoBTOpeHwe, 0606LieHNE,
95 cuctemaTtmsaums 3HaHuin. Cuctembl
ypaBHEHUI
MoBTOpeHwe, 0606LieHNE,
96 cucTematusaums 3HaHnin. Cuctembl

YpaBHEHU
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MoBTOpeHwe, 0606LIeHE,

97 cucTemaTnsaums 3HaHuin. GyHKUUK

98 MosTOpeHwe, 0606LieHNE,
cucTeMaT3aums 3HaHuin. GyHKLMM

99 WTorosasi KOHTponbHas paboTa

100 WToroBasi KoHTponbHas paboTa
ObobuleHue, cucTemaTmsaums 3HaHuil 3a

101 Kypc anrebpbl 1 Ha4yan MaTeMaT4eCcKkoro
aHarnm3a 10-11 knaccos
ObobLyeHne, cuctemaT3aums 3HaHUN 3a

102 Kypc anrebpbl 1 Ha4an MaTeMaT4ecKkoro

OBLLEE KONYECTBO YACOB MO MNPOrPAMME

aHanu3a 10-11 knaccos
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YYEBHO-METOAMYECKOE OBECINEYEHMUE OBPA3OBATENIbHOIO NPOLIECCA
OBA3ATEIbHbIE YYEBHBIE MATEPWUAIbI ANA YYEHUKA

METOAWYECKUE MATEPUATLI ANA YYUTENA

LM®POBbIE OBPA3OBATENBbHbIE PECYPCbI U PECYPCbI CETU UHTEPHET
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