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NOACHUTENIbHAA 3ANMUCKA

YuyebHbIn Kypc «Anrebpa M Hayana maTemMaTMYeCKOro aHanau3a» ABAAETCA O4HUMM U3 Hanbonee
3HaUMMBbIX B nporpamme cpegHero obuiero obpa3oBaHMA, MOCKOJIbKY, C OAHOM CTOPOHbI, OH
obecneynmBaeT MHCTPYMEHTAIbHYO0 6a3y ANnA M3yyeHUs BCeX ecTeCTBEHHO-HAYYHbIX KYpCcoB, a C ApYroi
CTOPOHbI, OpMUMpPYET IornMYeckoe M abcTpakTHOE MbllieHNe 0byYaroLWmMxca Ha YPOBHe, HeobxoaMmom
A9 0CBOEHMA MHPOPMATUKM, 0OLLECTBO3HAHMSA, UCTOPMM, CIOBECHOCTM U APYIMX AUCLMMANH. B pamKax
AaHHOro y4yebHoro Kypca obyvatowmecs OBlaAeBalOT YHMBEPCA/bHbIM A3bIKOM COBPEMEHHOW HayKw,
KoTopas GOopMy/IMPYET CBOM AOCTUKEHMA B MaTeMaTMYecKkoin popme.

YuebHbI Kypc anrebpbl U Ha4aN MaTeEMaTUYECKOro aHan3a 3aK/1aAblBaeT OCHOBY A/1A YCNEeLWwHOoro
OB/flafleHMA 3aKoHamu OU3KUKK, XMMUKU, BUONOTMKM, MOHMMAHUA OCHOBHbLIX TEHAEHUWMN pPasBUTUS
3KOHOMWMKM M OOLLECTBEHHOM KW3HU, MO3BONSET OPUEHTUPOBATLCA B COBPEMEHHbIX LMPPOBbLIX U
KOMMNbIOTEPHbIX TEXHOJIOMMAX, YBEPEHHO WCMNOAb30BaTb WX A/A p[ajbHelwero obpa3oBaHMA U B
noBCceaHEBHON XW3HWU. B TO e Bpema oBnageHWe abCTPaKTHbIMM M NOTMYECKU CTPOTrMMM
KOHCTPYKLMAMKM anrebpbl U MaTeEMATUYECKOro aHaAn3a pa3BMBAET YMEHUEe Haxo4uTb 3aKOHOMEPHOCTH,
0b60CHOBbIBAaTb WCTUHHOCTb, [0Ka3blBaTb YTBEPMKAEHUA C MOMOLLbID WHAYKUMW U paccy*KaaTb
AeayKTUBHO, NCNO/b30BaTb 0606LLEHNE N KOHKPETU3aLMio, abcTparMpoBaHne 1 aHanoruto, Gopmupyet
KpeaTUBHOE U KPUTUYECKOE MbILLIEHME.

B xoae n3yyeHus yyebHoro kKypca «Anrebpa 1 Hayana maTemaTUUYECKOro aHamM3a» obydarowmecs
MoJly4YatoT HOBbIW OMbIT PELUeHUs MPUKNAAHbIX 33434, CAMOCTOSTEIbHOTO NOCTPOEHMA MaTeEMaTUYECKUX
Mogenein peanbHbIX CUTyauui, MHTEpNpeTauMu MONAYyYEHHbIX PEeLleHW, 3HAaKOMATCA C NpUMepamu
MaTeMaTMYeCKMX 3aKOHOMEpHOCTel B MPUpPOAe, HayKe W MWCKYCCTBE, C  BblAaOLWMMMCA
MaTeMaTUYECKMMM OTKPLITUAMM U UX aBTOPaMM.

YuebHbIn Kypc 06/1a4a€eT 3HaYUTEIbHbIM BOCMMTATE/IbHbIM MOTEHLMAN0M, KOTOPbIM peannsyerca
KaK 4yepes3 yyebHbli maTepuas, cnocobCcTByOWmMiA GOPMMUPOBAHMIO HAaYYHOTO MWPOBO33PEHUSA, TaK U
yepes cneunduKy yyebHol aeaTenbHOCTU, TPebyoLWen NPoao/IKUTENbHON KOHLEHTPAUMN BHUMAHWUA,
CaMOCTOATE/IbHOCTU, aKKYPATHOCTU Y OTBETCTBEHHOCTM 3a MO/YYEHHbIN pe3ynbTar.

B ocHoBe MeTOoAMKM 0bydyeHMs anrebpe M Hadyasam MaTeMaTMUYECKOro aHafiv3a JIeXuT
AEeATeNbHOCTHbIN NPUHLMN 06yYeHuUs.

B cTpyKType yyebHoro Kypca «Anrebpa M Hayana MaTemaTMUECKOro aHanu3a» BblAeneHbl
cnefyolme coaepatenbHO-MeToandYeckne AMHUK: «4ucna n BblumcaeHma», «PyHKUMU 1 rpaduKkny,
«YpaBHEeHUs U HepaBeHCTBa», «Hayana maTemaTUyeckoro aHanusa», «MHOXecTBa M noruKka». Bce
OCHOBHbIE cOoAep:KaTe/IbHO-MEeTOANYECKME NMHUM U3Y4YaloTCA Ha MPOTAMKEHUW ABYX NeT obydyeHua Ha
ypoBHe cpeaHero obuiero obpasoBaHuUs, eCTECTBEHHO AOMNONHAA APYr ApYyra U NOCTENEHHO HACbILWANACh
HOBbIMWM TemamMu W pasgenamu. [aHHbld yyebHbIM Kypc ABAAETCA WHTErpaTUBHbIM, MOCKOJbKY
obbeanHseT B cebe codeprkaHMe HECKO/IbKMX MaTemMaTMYeCcKUX AUCUMNAWMH, TaKuMX KaKk anrebpa,
TPUrOHOMETPUA, MaTEMATUUECKUI aHANN3, TEOPUSA MHOMKECTB, MaTemMaTMyeckasa Noruka u apyrue. Mo
Mepe TOro Kak obyyatouimecs oBnageBaloT BCE H6onee WMPOKMM MaTeEMATMUYECKMM annapaTom, y HUX
nocnenoBateibHO GOPMUPYETCA U COBEPLUEHCTBYETCA YMEHME CTPOUTb MaTemMaTU4YecKylo MoJesb
peanbHOW CUTyaUUK, NMPUMEHATb 3HaHMSA, MOJyYEeHHbIe NMPU U3yYeHMM ydyebHOoro Kypca, ona peleHus
camocToAaTenbHO CHOPMYIMPOBAHHON MaTeMaTUYECKOM 3afayM, a 3aTemM MHTepnpeTMpoBaTb CBOWA
oTBeT.

CopeprkaTtenibHO-MeToAMYECKasA /IMHUA «Yucna M BblMMCNEHUA» 3aBepluiaeT GopmunpoBaHue
HaBbIKOB UCMO/Ib30BAHWUS AEUCTBUTENBHbIX YMCeN, KOTopoe Bbl10 HaYaTo Ha YPOBHE OCHOBHOrO 06Lero
obpasoBaHus. Ha ypoBHe cpeaHero obuwero obpasoBaHus ocoboe BHUMaHMe yaensetca
GOpPMMPOBAHNIO HABbLIKOB pPaLMOHaNbHbIX BbIYUC/IEHUI, BKAOYAOWMX B C€ebA MCNo/ib30BaHUe
pa3nunyHbIX GOpPM 3anMcK Yncna, yMeHue Aenatb NPUKUAKY, BbINOAHATb NPUBAUKEHHbIE BblYMCAEHUS,
OLEeHMBATb UMC/NOBble Bblpa)eHusa, paboTaTb C MaTeMaTUYECKMMM KOHCTaHTaMW. 3HaKOoMble
06yvaloWMMCA MHOMECTBA HaTypanbHbIX, LUEblX, PaLUMOHANbHbIX W AEUCTBUTE/NbHbIX 4YuUCen
OOMNONHAIOTCA MHOXECTBOM KOMIMJIEKCHbIX 4YMcen. B Kakaom M3 3TMX MHOXKECTB paccMaTpMBaloTCA
CBOWCTBEHHblE eMy creunduyeckme 3aaum 1 onepaumn: AefeHrMe Haleno, onepupoBaHMe ocTaTKkamu
Ha MHOMeCTBe LeANblX 4ucen, ocobble CBOMCTBA paLUMOHANbHbIX W WMPPALMOHANbHbLIX 4YKUcen,



apudmMeTUUeCKMe onepauuu, a TaKKe W3B/IeYEeHME KOPHS HaTypasibHOM CTeneHM Ha MHOXecTse
KOMMN/EKCHbIX umncen. bnarogaps nocnenoBaTe/lbHOMY PacLIMPEHMIO Kpyra WMCNOb3yeMbIX UYncen u
3HAaKOMCTBY C BO3MOXHOCTAMU WX MPUMEHEHUs AN pelleHus pasaudyHbiX 3agad  dopmupyetcs
npeacTaBieHne 0 eguMHCTBE MATEMATUKM KaK HayKM M €€ poan B NOCTPOEHUW MOAENEN PeanbHOro
MMPa, LUMPOKO NCMONb3YIOTCA 0606LEeHME N KOHKpeTU3aumA.

NInHNA «YpaBHEHMA M HepaBEHCTBA» PeasiM3yeTcA Ha MPOTAMKEHUM BCEro obyvyeHuA Ha ypoBHE
cpepHero obuiero ob6pasoBaHMA, MOCKObKY B Kaxaom pasaene Mporpammbl NpeaycMOTPEHO peLleHmne
COOTBETCTBYIOLWMX 3a4a4. B pe3ynbTate obyyatowmeca oBiageBatoT pasiMYHbIMKM METOAAMU PeLleHnn
pPaLMOHANbHbBIX, WPPALMOHANbHbLIX, MNOKa3aTesbHbIX, JNOrapPUPMUYECKUX U TPUFOHOMETPUYECKUX
YPaBHEHWUI, HEPABEHCTB M CUCTEM, A TAK¥Ke 33aJay, COAeprKalMx napameTpbl. [onydYeHHble yMeHUs
LWMPOKO WCMOAb3YOTCA MpU McCneaoBaHMM OGYHKUMA C MOMOLLbIO NPOM3BOAHOM, MPU peLleHun
NPWUKNagHbIX 33434 M 3afa4 Ha HaxoXKAeHWe HanboNblMX U HaUMEHbLUMX 3HAYEHUN PyHKUMK. [aHHan
cofeprKaTenbHan NIMHUA BKAOYaeT B cebAa Takke GOpMUpPOBAHWE YMEHMUI BbIMOMHATL PACYETbI MO
dopmynam, npeobpaszoBaHUA paLMOHaNbHbIX, MPPALMOHAbHBIX U TPUTOHOMETPUYECKMX BblpaxKeHWi, a
TaKKe BbIPA)KEHUN, coaep:Kalux cTeneHn u norapudmbl. Bnarogapa msydeHUto anrebpamyeckoro
maTepuana nNpPOUCXOAUT AafibHEWWee pasBUTUE aNTOPUTMMYECKOrO W abCTPAKTHOrO MblWaeHUs
obyyatowmxcs, opMUpPYIOTCA HaBbIKK AeAYKTUBHbIX PaccyKaeHW, paboTbl C CUMBOAbHLIMW hOpMamM,
npeacTaBNeHUss 3aKOHOMEpPHOCTEM U 3aBUCMMOCTEN B BUAE PABEHCTB M HepaBeHCTB. Anrebpa
npegnaraet 3¢GEKTUBHbIE MHCTPYMEHTbI ANA pPelleHUs NPaKTUYECKUX U eCTeCTBEHHO-HayYHbIX 3a4ay,
HarnA4HO AEMOHCTPUPYET CBOU BO3MOXKHOCTM KaK A3blKa HayKMU.

CopeprkaTtenbHO-MeToaMYecKas ANHUA «DYHKUMM U rpadMKn» TEeCHO NepensieTaeTca ¢ ApYyrumu
NIMHUAMM y4yebHOro Kypca, NOCKOJIbKY B KAaKOM-TO CMbICne 3a4aéT noc/iefoBaTesibHOCTb U3y4veHusA
matepuana. M3yyeHuMe CTENeHHOW, NOKa3aTe/bHOM, JIorapuPMUYEcKo ©n TPUTOHOMETPUYECKMUX
$YHKUMIA, UX CBOMCTB U rpaduKoB, UCNOb30BaHME GYHKUMIA AN1A PeleHnsa 3aaad U3 Apyrux ydyebHbix
npeamMeToB M PeasibHOM KMU3HU TECHO CBA3AHO KaK C MaTeMaTMYECKMM aHa/N30M, TaK U C PeLleHnEM
YPaBHEHUI M HepaBeHCTB. [lpu 3Tom 6o/blioe BHUMaHWE ypenaetcs (GOPMUPOBAHUID YMEHUSA
BblparkaTb GOPMySaMn 3aBUCUMOCTM MENKAY PaA3/IMYHbIMM BEANYMHAMM, UCCAEAO0BaTb MOJyYEHHbIe
bYHKLMHN, cTPOUTb MX rpaduKK. MaTepman aToM coaeprKaTeNbHON ANHUN HaUEeNEH Ha PAa3BUTME YMEHW
M HaBbIKOB, MO3BO/IAKOWMX Bblpa)KaTb 3aBUCMMOCTM MeEXAY BeJIMYMHAMWU B pPasMyHon dopme:
aHaNUTUYECKon, rpadu4eckon 1 cnoBecHol. Ero nsyyeHmne cnocobcTeyeT pasBUTUIO aITOPUTMUYECKOTO
MbILWAEHNA, CNOCOBHOCTU K 0606LLEHMIO MU KOHKPETU3ALLMKU, NCMOJIb30BAHWUIO aHaNOMMA.

CopeprkaTtenbHas NMHUA «Hayana MaTemaTUYecKoro aHanmsa» MO3BONAET CYWECTBEHHO
PacWMPUTb KPYr Kak MmaTeMaTMUECKUX, TaK U NPUKNAAHbIX 33434, AOCTYNHbIX 0by4YalolmMMea, TaK KaK y
HUX NOSIBNSIETCA BO3MOMKHOCTb CTPOUTb rpadUKU CNOXKHbIX QYHKUWUK, onpeaenatb UX Haubosnbline wm
HaMMeHbLUMEe 3HAaYEHUA, BbIYUCAATL NAOWAAN UTYyp U 0OBEMBI TEN, HAXOAUTb CKOPOCTU U YCKOPEHUA
npoueccoB. [aHHaA coAeprkaTenbHas J/IMHMA OTKPbIBAaeT HOBble BO3MOXHOCTU MOCTPOEHMUSN
MaTeMaTMUYECKUX MOJAeNel peasnbHbIX CUTyauWUi, MO3BONSET HaXOAMTb Haw/ydllee pelleHue B
NPUKNagHblX, B TOM 4YMUCNE COLMA/IbHO-3KOHOMMYECKMX, 3adayax. 3HAKOMCTBO C OCHOBaMM
MaTeMaTMYecKoro aHanmsa cnocobecTByeT pasBuUTUIO abcTpakTHoro, ¢GopmanbHO-0MMYECKOro U
KpeaTUBHOro MbllNeHUs, POPMUPOBAHMIO YMEHUI pacno3HaBaTb NPOABAEHUA 3aKOHOB MaTeMaTUKN B
HayKe, TexHUKe U nckycctee. Obyyarowmeca y3HaOT O BblAAOWMXCA pe3ynbTaTax, Noay4YeHHbIX B XoAe
pa3BUTMA MaTEMATUKM KaK HayKu, n 06 nx aBTopax.

CopeprkaTtenibHO-MeTogMYeCcKasas NNMHUA «MHOXKecTBa M NOrMKa» BKAOYaeT B ceba 3/1emeHTbl
TEOPUM MHOMECTB W  MaTEMATUYECKON NOrMKWU. TeopeTMKO-MHOMKeCTBEHHble MpeacTaBAeHuA
MPOHM3bIBAIOT BECb KYPC LWKO/AbHOM MaTeMaTUKM W npegnaraloT Hambosee yHUBEpPCANbHbIA A3bIK,
obbeauHsOWMI  BCce pas3fenbl MaTeMaTUKM W e€ TMPUIOXKEeHUW, OHM CBA3LIBAIOT pasHble
MaTemaTMyeckne OUCUMNAUHBI U UX MPUIOKEHMUA B eguHoe Lenoe. NosTomy BaXKHO AaTb BO3MOXKHOCTb
obyyatowemyca NOHMMATb TEOPETUKO-MHOMKECTBEHHbIN  fA3bIK  COBPEMEHHOM MaTeMaTUKM MU
MCNo/1Ib30BaTb €ro A4S BblpaXKeHUs CBOUX Mbic/iel. [ pyrMm BaxKHbIM MPM3HAKOM MaTEMATUKM KaK HayKK
cnenyeT NpU3HaTb CBOMCTBEHHYIO el CTPOrocTb 060CHOBaHUI M cnefgoBaHMe onpeaenEHHbIM NpaBnaam
NOCTPOEHMUSA [J0Ka3aTeNbCTB. 3HAaKOMCTBO C 3/1eMeHTaMM MaTeMaTMYeCKOW NOoruMku cnocobcreyeT
Pa3BUTUIO JIOTMYECKOTO MbllUIEHUS 0By4YaloWwmuxcsa, No3BONSET MM CTPOUTb CBOM PacCyXaeHua Ha
OCHOBE /IOTNMYECKMX NpaBun, GOPMUPYET HaBbIKN KPUTUUYECKOTO MbILLIEHUS.



B yuebHOM Kypce «Anrebpa M Hayana maTemaTMUECKOro aHanuM3a» MPUCYTCTBYHOT OCHOBbI
MaTeMaTMyecKoro MoAe/MpoBaHUA, KOTopble Mpu3BaHbl cnocobcTBoBaTb GOPMUPOBAHUIO HABbLIKOB
MOCTPOEHMA MoJefieit peanbHbIX CUTyaUMiA, UCCNeAoBaHWA 3TUX MOJenel C MOoMOLLbI0 annapaTa
anrebpbl M MaTemMaTM4YeCKoro aHanmM3a, WHTEPrpeTaummn MoJIyYeHHbIX pe3ynbTaToB. Takue 3afaHus
BMNJIETEHbI B KaX4bli M3 pasaenoB NPOrpaMmbl, NMOCKOJIbKY BeCb MaTepuan y4ebHOro Kypca LUMPOKO
MCNONb3yeTCs AONA peweHua MNpUKAagHbIX 3agad. lNpu peweHun peanbHbiX NPaKTUYECKUX 3a4ad
obyyaloLmeca pa3BMBalOT Habo4aTENbHOCTb, YMEHME HAXO4WUTb 3aKOHOMEPHOCTU, abCcTparMpoBaThbes,
MCNoab30BaTb aHanormMl, 0606WaTb W KOHKpeTusuposaTb npobnemy. [leATenbHOCTb  NO
$GOpPMUPOBAHMIO HABbIKOB PELUEHMSA MPUKNAAHbIX 33434 OPraHU3yeTcsa B Mpouecce U3yYeHUs BCEX TEM
y4yebHoro Kypca «Anrebpa 1 Ha4yana maTemaTMYecKoro aHamnsa».

Ha unsydyeHne yyebHoro Kypca «Anrebpa u Hadasna maTeMaTMYecKoro aHanamsa» oTsoautca 272
yaca: B 10 knacce — 140 yacos (4 yaca B Hegento), B 11 knacce — 132 yacos (4 yaca B Heaento).

COAEPHKAHUE OBYYEHUA

10 KNACC

Yucna v BblumMcneHuA

PauuoHanbHble 4ucna. OBObIKHOBEHHble W AecATUYHble Apobu, NPOLEeHTbl, BHeckoHeuyHble
nepuogmyeckne ppobu. MpumeHeHne apobelt M NPOLEHTOB ANA PeleHUs NPUKAALHbIX 33434 U3
Pa3/INYHbIX OTPAC/IEN 3HAHUIN N PeasIbHOM KU3HW.

[JevicTBUTeNbHbIe YMcna. PaumoHanbHble M MppaLyoHanbHble Yyncna. Apudmermyeckme onepawmm
C AencTBuTeNbHbIMM Yncaamu. Moaynb AeNCTBUTENIbHOTO YMcia UM ero cBomncTBa. [MpubanKEHHbIe
BblYUCNEHNA, MPaBUa OKPYIrneHna, NpukngKa n oueHKa pe3ysibTaTta BbIYUCNEHUMN.

CTeneHb C LenbiMm nokasaTtenem. buHom HoetotoHa. Mcnonb3osaHme nogxoaaweit ¢opmbl 3anmcu
,D,GD'ICTBMTeﬂbeIX ypucen ana peweHna npaktTnyecknx sagay m npeacrtaBieHmna gaHHbIX.

ApndmeTnyecKknin KopeHb HaTypPasIbHOM CTEMEHU N ero CBOMCTBA.

CTeneHb C pauMOHaNbHbIM MOKasaTeneM W e€ CBOWCTBA, CTeneHb C AeWUCTBUTE/IbHbIM
nokasaTenem.

Norapudm umcna. Ceoinctea fiorapudma. lecaTuuHble 1 HaTypaabHble norapnudmsi.

CMHYC, KOCMHYC, TAaHIEHC, KOTaHreHC YNC/I0BOro aprymeHTa. APKCUHYC, apKKOCUHYC M apKTaHreHc
4YMCNOBOro aprymeHTa.

YpaBHEeHUA U HepaBeHCTBa

ToXAecTBa U TOXKAECTBEHHbIE Npeobpa3oBaHmsa. YpaBHEHME, KOPEHb YpaBHEHWA. PaBHOCU/IbHbIE
YPaBHEHUSA U ypaBHEHUA-CNeacTBUs. HepaBeHCTBO, peLLEHNE HepPaBEHCTBa.

OCHOBHble MeTOAbl PeLeHUs UenblX M APO6HO-paLMOHaNbHbIX YPAaBHEHWM W HEPaABEHCTB.
MHorouneHbl OT OAHON NepemeHHoN’. [lefieHMe MHOro4YieHa Ha MHOro4Y/lIeH ¢ ocTaTkom. Teopema Besy.
MHoOrouneHsbl ¢ uenbimu KoapoduumeHtamm. Teopema Buera.

Mpeobpa3oBaHUA YUCNOBbLIX BbIPAXKEHUI, COAEPIKALLMUX CTEMEHU N KOPHMU.

NppaumoHanbHble ypaBHeHUA. OCHOBHbIe METOAbl pelleHna MpPaLMOHabHbIX ypaBHEHUIA.

MokasaTenbHble ypaBHeHMA. OCHOBHbIE METOAbI PELIEHUS NOKa3aTebHbIX YPaBHEHUI.

MpeobpasoBaHWe BblparKeHUI, COAEPKALLMX Aorapudmbl.

Norapudmmyeckne ypaBHeHMA. OCHOBHbIE MeTOAb! PelleHnst NorapuPpMmUUecknx ypaBHEHU.

OcHoBHble TpuroHomeTpuyeckne Gopmybl. NpeobpaszoBaHMe TPUTOHOMETPUYECKMX BblparKeEHUN.
PelueHne TPUroHOMETPUYECKUX YPABHEH M.

PeweHne cuctem AMHENHbIX YypaBHEHMW. MaTpuua CUCTEMbI  JIMHEWHbIX  YPaBHEHUMN.
Onpenenutenb mMatpuubl 2x2, ero reoMeTpPUYeckMin CMbICT U CBOWMCTBA, BbIYMC/IEHWE €ro 3HaYeHus,
NPUMeHeHWe onpeaennTens ANA PeLieHUAa CUCTEMbl NIMHENHbIX YpaBHEHUW. PelueHMe NpUKNagHbIX
33434 C NOMOLLLbIO CUCTEMbI TMHENHbIX YpaBHEHWUN. MccnesoBaHWe NOCTPOEHHOW MOAENU C MOMOLLbLO
MaTpuL, U onpeaenvTene.



MocTpoeHMe MaTeMaTUYECKUX Mogenel peasbHOW CUTyauuuM C MOMOLLbH  YPaBHEHWN U
HepaBeHCTB. MpUMeHeHME YPaBHEHUIM M HEPABEHCTB K PeLUeHUI0 MaTeMaTUYeCcKMX 33434 U 3a4ad U3
pa3nYHbIX 061acTeN HaYKU U peasibHOM KU3HM.

DYHKUUU U rpadPuKn

®PyHKUMA, cnocobbl 3amaHua GyHKUMWU. B3amMHO obpaTHble ¢yHKUMKU. Komnosuuma ¢yHKUui.
Ipaduk PyHKLMN. DnemeHTapHble Npeobpa3oBaHMA FrPadUKoB GyHKLUNA.

O6nactb onpefeneHns M MHOMECTBO 3HAuYeHWin GyHKumK. Hynu dyHKumuK. TpomerkyTKu
3HAKONOCTOAHCTBA. YéTHble W HeuyéTHble yHKUMKU. [epuogmyeckne GyHKUMU. TTPOMEKYTKM
MOHOTOHHOCTU PYHKLMN. MaKCUMYyMbl 1 MUHUMYMbl GYHKUMK. Hanbonbllee n HaMMeHbLUee 3HaYeHUA
bYHKLMN Ha MTPOMEXKYTKe.

JNluHeliHan, KBagpaTMyHaa W ApPOOHO-AMHelHaa JyHKUMKU. DNemMeHTapHoe WccneaoBaHue W
nocTpoeHune nx rpadurKos.

CreneHHas GYHKUMA C HATypasibHbIM U LenblM nokasatenem. E€ csoiictBa u rpaduk. Ceolictea u
rpaduK KOpPHA N-0i cTeneHn Kak GyHKUMM 0BPaTHOM CTENEHM C HaTypaibHbIM NOKA3aTeNeM.

MokaszatenbHas W norapudmmyeckas OyHKUMKW, WMX CBOMCTBA M rpaduku. McnonbsosaHue
rpadunKoB GYHKUMIA ANA peleHna YPaBHEHNN.

TpuUroHomMeTpuyecKana OKPYKHOCTb, onpeaeneHue TPUFOHOMETPUYECKUX YHKUMIN YMCNOBOTO
aprymeHTa.

®PyHKUMOHaNbHblE 3aBUCMMOCTM B peanbHbIX npoueccax W ABneHuAX. padukm peanbHbIX
3aBMCMMOCTEN.

Hauana matemaTtuuyeckoro aHanmsa

MocnepoBaTenbHOCTN, Ccnocobbl 3agaHuA nocnegoBaTenbHocTern. MeTond maTeMaTUyecKoi
WHAYKUMW. MOHOTOHHbIE M OrpaHWYeHHble nocnegoBaTenbHocTM.  McTopma  BO3HWMKHOBEHMA
MaTeMATMYECKOrO aHa/IM3a KaK aHann3a 6€CKOHeYHO ManblX.

ApudmeTnyeckaa M reomeTpuyeckas nporpeccum. beckoHeyHo y6biBaloWaa reomeTpuyecKas
nporpeccua. Cymma OecKoHeyHO YyObiBalOLWEN TeoMeTpUYeckon nporpeccun. JIMHENWHbIN U
3KCMOHEHUMANbHbIA pocT. Yncno e. Popmyna CAOXKHbIX NPOLEHTOB. Mcnonb3oBaHMe nporpeccumn s
pelleHns peanbHbiX 3a4a4 NPUKAALHOrO XapakTepa.

HenpepbiBHble YHKLMM U UX CBOMCTBA. TOYKM paspbiBa. ACMMNTOTblI rpaduKoB GYHKUMINA.
CsolictBa (YHKUMIA HenpepbiBHbIX Ha oTpe3ke. MeTon WHTEPBa/OB A/1A pPeLIeHUs HepaBeHCTB.
MpumeHeHne CBOMCTB HeNpepbIBHbIX QYHKLUMIA ANA pelieHma 3a4au.

MepBas 1 BTOpasa npousBogHble pyHKUMKN. OnpeseneHne, reoMmeTpuyecknini u GU3nYecKkuii CMbicn
NpPOM3BOAHOM. YpaBHEHME KacaTeibHOM K rpaduKy dyHKLMN.

Mpoun3BogHble 3anemeHTapHbIX GYHKUMIA. pon3BoAHaA CyMMbl, NPOU3BEAEHWUA, YACTHOTO U
KOMMNO3ULMN GYHKLUMNA.

MHoKecTBa 1 IorMKa

MHoKecTBO, onepauMuM Hag MHOXecTBaMM UM KX CcBOMCTBa. [unarpammbl diinepa—BeHHa.
MpuMeHeHNe TEOPETUKO-MHOXKECTBEHHOIO annapaTta AAa ONMCaHUA peanbHbIX NPOLLECCOB U ABNEHUM,
npw peleHnn 3agay us 4pyrux y4ebHbix npegmeTos.

OnpepeneHne, Teopema, CBOWCTBO MaTeMaTMYECKOro ObObeKTa, C/leACTBME, [O0Ka3aTesbCTBO,
pPaBHOCUNbHbIE YPaBHEHMUS.

11 KNACC

Yucna v sbluncneHua

HaTtypanbHble v uenble yncna. NpumeHeHne NPU3HAKOB AENMMOCTU Lenbix Yncen, HambonbLlumi
obwmii genutens (ganee — HOA) n HanmeHbluee obliee KpaTHoe (ganee — HOK), octaTKoB No moayio,
anroputma EBkAnaa Ana peweHma 3a4ad B LenblX YMCaax.

KomnneKkcHble uncna. Anrebpanyeckas U TpUroHomeTpuyeckas GopMbl 3aNmnCU KOMIMIEKCHOTO
yncna. ApudmetTmyeckme onepaumm C KOMNAEKCHbIMM Yncnamu. M3obpaxkeHne KOMNAEKCHbIX YMcen Ha
KoopAMHATHOM naockoctn. Popmyna MyaBpa. KOpHM n-oii cTeNeHWM U3 KOMMJIEKCHOro 4ucna.
MpuMeHeHWe KOMNAEKCHbIX Yncen ana peleHns GU3NYecknx n reoMmeTpruyecKkmx 3agay.

YpaBHeHUA N HepaBEeHCTBaA



CucTemMa M COBOKYMHOCTb YpPaBHEHUA W HepaBeHCTB. PaBHOCWU/IbHblE CUCTEMbI UM CUCTEMbI-
cnencTeus. PaBHOCUIbHbIE HEPABEHCTBA.

OT60pP KOPHEN TPUTOHOMETPUYECKMX YPaBHEHUN C MOMOLLbIO TPUTOHOMETPUYECKOW OKPYHKHOCTU.
PelueHne TPUrOHOMETPUUYECKMX HEPABEHCTB.

OCHOBHble MeTOAbl PeLleHNs NOKA3aTeNbHbIX U IOrapUGMUYECKUX HEPABEHCTB.

OCHOBHble MeTOAbI PeLleHNs MPPALMOHANBbHbIX HEPABEHCTB.

OCHOBHble MeTOAbl PELIEHUA CUCTEM W COBOKYMHOCTEM PaAUMOHANbHbLIX, MPPALMOHAbHbIX,
NMoKasaTeNnbHbIX U I0FrapUPMUYECKUX YPABHEHUN.

YpaBHEHMS, HEPABEHCTBA M CUCTEMbI C MapameTpamMm.

MpuMeHeHWe ypaBHEHUN, CUCTEM M HEPABEHCTB K PELUEHMIO MAaTeMaTUYeCKMX 3a4a4 M 3a4a4y 13
pa3nMYHbIX 061acTeN HayKM U peanbHOM KU3HWU, MHTEpPNpeTaLma Noly4YeHHbIX pe3ybTaToB.

DYHKUMU U rpaduKn

padmk Komnosmumm oyHKLUMA. TeomeTpuuyeckme o06pasbl YpPaBHEHWI W HEpPaBEHCTB Ha
KOOPAMHATHOM NJI0CKOCTMU.

TpuroHomeTpuyeckne GyHKLMU, UX CBOMCTBA U rpaduKm.

Ipadumueckme metoapl peleHuns ypaBHEHUN U HEPaBEHCTB. [paduyeckne metoabl pelweHnn 3aaay
C NapameTpamu.

Mcnonb3oBaHue rpadukoB GpyHKUMK ONA McCnenoBaHMA MPOLECCOB M 3aBUCMMOCTEN, KoTopble
BO3HMKAIOT NPU PeLIeHMM 3a4a4 U3 APYrnX Yy4ebHbIX NPeaMETOB U peasbHOM KU3HMU.

Hauana matemaTtuyeckoro aHanusa

MpumeHeHWe NPOU3BOAHOM K MCCAeAoBaHUIO GYHKUMI Ha MOHOTOHHOCTb M 3KCTPEMYMbI.
HaxoxaeHne Hanbonblero u HAMMeEHbLLETo 3HAYEeHUIN HenpepbIBHOW GYHKLMU Ha OTpe3Ke.

MpuMeHeHWe NPOM3BOAHOM A1 HAXOXKAEHUSA HaUyYLLero peLeHma B NPpUMKAaAHbIX 3a4a4ax, Ans
onpeaeneHnsa CKOPoCTU N YCKOPEHUA npouecca, 3a4aHHoro Gopmynoi uam rpadmkom.

MNepBoobpa3Hasi, OCHOBHOE CBOMCTBO MNepBoObpasHbiX. [lepBoobpasHble 3/1eMeHTapHbIX
dYHKLMNA. [paBuaa HaxoXaeHMA NepBoobpasHbIX.

NHTerpan. FeomeTpuyYecKMin CMbIC UMHTerpana. BblumcieHne onpeaenéHHOro MHTErpana no
dopmyne HbtoToHa-/1eltbHuLa.

MpumMeHeHWe WHTerpasa AnaA HaxoXKAeHWs niaowager naockux oéuryp u obbEmos
reoMeTpUYEecKuX Ten.

Mpumepbl peweHnin anddepeHUManbHbIX YypaBHEHMA. MaTemaTuyeckoe MOJAeNMpPoBaHue
peanbHbIX NPOLECCOB C NOMOLLbI0 AnddepeHLManbHbIX YPaBHEHUN.
MNAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA  YYEBHOIO KYPCA  «AJITEBPA U HAYANA
MATEMATUYECKOIO AHAJTU3A» (yI'I'IyEI'IEHHbIVI YPOBEHb) HA YPOBHE CPEAHErO OBLIEIO
OBPA30BAHNA

JINYHOCTHDIE PE3Y/IbTATbI

1) rpa)KAaHCKOro BOCNUTAHUA:

cPOPMMPOBAHHOCTL TPAKAAHCKOM MO3ULMKM OBYYalOLLErocs Kak aKTMBHOTO W OTBETCTBEHHOMO
yneHa poccuiickoro obuiectBa, nNpeacTaB/leHMe O MATEeMaTUYECKMX OCHOBaxX (YHKLMOHMPOBaHUA
Pas/IMYHbIX CTPYKTYp, ABAEHMUI, Mpoueayp rparkaaHcKoro obuiectsa (BbIOOpPbI, ONpPOCbl M Apyroe),
YMeHUe B3aMMOAENCTBOBaTb C COLMa/bHbIMW MHCTUTYTaMU B COOTBETCTBUM C WUX QYHKLUMAMU U
Ha3HayeHueMm;

2) NaTPMOTUYECKOTO BOCNUTAHUA:

cPOPMMPOBAHHOCTL POCCUINCKOM TParKAAHCKOM WAEHTUYHOCTW, YBa*KEHWA K MPOLIOMY U
HacToALEeMY POCCUMACKOM MaTeMaTUKK, LEHHOCTHOE OTHOLWEHWEe K JOCTUMKEHMSM POCCUICKUX
MaTEMaATUKOB M POCCMICKON MaTeMaTMYECKOW LWKO/bl, UCMO/Mb30BaHMWE ITUX AOCTUXKEHMI B APYrux
HayKax, TexHonoruax, chepax sKOHOMUKMY;

3) AYXOBHO-HPABCTBEHHOrO BOCMUTAHUA:



OCO3HaHWE AYXOBHbIX LEHHOCTEM pPOCCUMICKOro Hapoaa, cHopMUPOBAHHOCTb HPABCTBEHHOTO
CO3HaHMSA, 3TUYECKOro NoBeAeHM s, CBA3aHHOIMO C MPaKTUYECKUM NMPUMEHEHUEM AOCTUNKEHUI HaYKU U
AeATeIbHOCTbIO YYEHOT0, 0CO3HAHME IMYHOTO BKAaa B MOCTPOEHMeE YCToMumMBOoro byayuiero;

4) 3cTeTUUYECKOro BOCNUTAHUA:

3CTETUYECKOE OTHOLWEHME K MUPY, BKIOYAA ICTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEN,
06bEKTOB, 33434, PELUEHNM, PACCYXKAEHNIM, BOCMPUMMUYMBOCTb K MAaTEMATUUYECKMM acneKkTam PasnyHbIX
BUA0B UCKYCCTBA;

5) ¢pusnueckoro socnutaHus:

chOPMMNPOBAHHOCTb YMEHUS MPUMEHATb MaTemMaTUYeCKMe 3HaHUA B MHTepecax 3[40P0BOro U
6e3onacHoro obpasa M3HW, OTBETCTBEHHOE OTHOLUEHME K CBOEMYy 3[40pOBbl0 (340pOBOE NUTAHME,
Cc6aNaHCUMPOBaHHbIM pPeXUM 3aHATUM U OTAbIXa, perynspHas dusmyeckasa aKTUBHOCTb), du3MyecKoe
COBEpPLUEHCTBOBAHME NPU 3aHATUAX CNOPTUBHO-0340POBUTENLHON AEATEIbHOCTbIO;

6) TpyA0BOro BOCNUTaHUA:

rOTOBHOCTb K TpyAdy, OCO3HaHWE UEHHOCTU Tpyaontobus, WMHTepec K pas/iMyHbiM chdepam
npodeccMoHanbHON AOEeATeNbHOCTU, CBA3AaHHbIM C MAaTEMATUKOM M €€ MNPUNONKEHUAMU, YMEHMe
coBeplwaTb OCO3HaHHbIM BblbOp bOyaywein npodeccun M peannsoBbiBaTb COBCTBEHHbIE MKU3HEHHbIE
naaHbl, rOTOBHOCTb M CMNOCOBHOCTb K MaTemaTuyeckomy ob6pa3oBaHMIO M CaMoobpasoBaHWUIO Ha
NPOTAMXEHUN BCEN KU3HW, FOTOBHOCTb K aKTMBHOMY Y4yacTMIO B PELIEHUM NPaKTUYECKMUX 3adad
MaTeMaTMYeCKon HanpaBAEHHOCTH;

7) 3KoNornyecKoro BOCMUTAHUA:

chOPMUPOBAHHOCTb 3KOJIOTMYECKOMN Ky/IbTYPbl, MOHUMaHMNE BAUAHUA COLMAIbHO-IKOHOMMUYECKMX
MpoLEeccoB Ha COCTOAHME MPUPOLHOM M COLMaNbHOM cpeabl, OCO3HaHMe rnobanbHOro Xxapaktepa
3KONIOTNYECKUX NPobiem, OpUEHTALMA Ha MPUMEHEHME MAaTEMATUUYECKUX 3HAHUI ANA pelleHus 3a4a4 B
obnactn oKpyKatowen cpeapl, NJAHMPOBAHME MOCTYNKOB M OLEHKM UX BO3MOXKHbIX MOCNeACTBUIA A
OKpY»KatoLel cpeabl;

8) LEeHHOCTN HayYHOro NO3HAHUA:

chOPMMPOBAHHOCTb MMPOBO33PEHMA, COOTBETCTBYIOLLEFO COBPEMEHHOMY YPOBHI pPa3BUTUA
HayKN U OOLLECTBEHHOM MPAKTMKKU, MOHMMAHME MATEMATMUYECKOW HayKM Kak chepbl YesioBevyeckom
OEATeNbHOCTM, 3TAMNOB €€ Pa3BUTMA M 3HAYMMOCTU ANA Pa3BUTUA LMBUAM3ALMU, OBMALEHME A3bIKOM
MaTEMATUKN U MAaTEMATUYECKOM KYNbTYPOWN KAk CPeAcTBOM MO3HAHUA MUPA, FOTOBHOCTb OCYLLECTBATb
NPOEKTHYIO U UCCNea0BaTENbCKYIO AEATE/IbHOCTb MHANBUAYANBHO U B Fpynne.

METANPEAMETHbIE PE3Y/IbTATbI

Mo3HaBaTenbHble YyHUBepcaibHble yuyebHble AeiCTBUA

basoBble norMyeckue AencTeus:

BbIABNATb M XapaKTepM30BaTb CYLLECTBEHHblE MPU3HAKM MaTeMaTUYEeCKMX OBBEKTOB, MOHATUI,
OTHOLWIEHUIM  Mexay nNoHATUAMM, GOpMyaMpoBaTb  OnNpeaeneHua  MNOHATWUIA,  yCTaHaBAMBATb
CYLLECTBEHHbIA MpU3HAK KnaccuduKaumm, OCHOBaHWMA AN 060OLLeHMA U CPaBHEHUs, KpUTEpuUu
NPOBOAMMOrO aHan3a;

BOCMPUHUMATb, GOPMYAMPOBaTb WM NPeobpasoBbIBATb  CYKAEHUA:  YTBEPAWUTE/IbHbIE U
oTpuuaTeNbHble, 4MHUYHbIE, YAaCTHbIE U 0bLME, YCIIOBHbIE;

BbIAB/IATL MaTeEMaTUYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3W U MPOTUBOPEYUsA B daKTax, AaHHbIX,
HabNlOOEeHUAX U YTBEPXKAEHUAX, Npeanaratb KpUTEPUM ANS  BbISBNEHWUA 3aKOHOMEPHOCTEN U
NpPoTMBOpPEUMIA;

AenaTb BblBOAbl C WCMOMb30BAHMEM 3aKOHOB JIOTWMKM, OEAYKTMBHbIX W WMHAYKTUBHbIX
YMO3aK/l0UYEHWNI, yMO3aKAOUYEHMI MO aHaN0rmu;

NPOBOAMTb CAaMOCTOATE/IbHO [0Ka3aTe/bCTBA MaTEMATMUYECKUX YTBEPNKAEHUN (npsmble M OT
NPOTMBHOrO), BbICTPAMBaTb aprymeHTaumio, NPUBOAWUTL MPUMEPbLI U KOHTPNpUMeEpbl, 060CHOBbIBATb
COBCTBEHHbIE CYXKAEHWUA U BbIBOAbI;



BbIOMpaTbh Cnocob pelweHns y4yebHOW 3adaun (CpaBHMBATb HECKOJIbKO BaPWAHTOB pelleHus,
BblIOMpPaTb Hanbonee NOAXOAALMNI C YYETOM CAMOCTOATE/NIbHO BblAE/IEHHbIX KpUTEPUEB).

basoBble UccneaoBaTeIbCKUe AeACTBUA:

MCMO/Ib30BaTb BOMPOCbI KaK WCCNeA0BaTeNbCKUA  MHCTPYMEHT Mo3HaHMA, $opMyanpoBaTb
BOMPOCbI, GUKCMpYOLMe NPoTUBOpeUMe, NpobaemMy, YCTaHaBAMBATb MCKOMOE M AaHHOe, pOopMMPOBaTb
rmnoTesy, apryMeHTMPOBaTb CBOLO MO3ULUIO, MHEHME;

NpPoOBOAMUTb CAMOCTOATE/IbHO CMIAaHUPOBAHHbIMA 3KCMEePUMEHT, UCCAef0BaHWE MO YCTAaHOB/EHUIO
0CcObeHHOCTEN MATeMATMYECKOro 0bObeKkTa, AB/IEHWUS, MPOLLECCa, BbIABAEHUIO 3aBUCUMOCTEN MeXKay
06bEKTAMMU, ABNEHUAMM, NMPOLLECCAMU;

camocToAaTenbHo ¢dopmynnposaTb 0606LLeHMA M BbIBOAbI MO pe3ysbTaTaM MNpPOBeAEHHOrO
HabnogeHusA, UccNefoBaHWUSA, OLEHMBATb [AOCTOBEPHOCTb MOJIYYEHHbIX Pe3y/abTaToB, BbIBOAOB MU
0606LeHN;

NPOrHO3MpoBaTb BO3MOXKHOE Pa3BUTME MPOLLECCa, a TaKKe BblABUraTb NPeanooXKeHUs O ero
pPa3BUTUM B HOBbIX YC/IOBUSIX.

Pabota c uHpopmauueii:

BbISIBNATb AebuunTbl MHOOPMAUMKM, AaHHbIX, HeobxoAMMbIX Ans OTBETa Ha BOMpPOC U AN
pelleHus 3a4auu;

BbIOMpPaTbh MHPOPMALMIO U3 UCTOYHUKOB Pas3IMYHbIX TUMOB, aHA/IM3MPOBATb, CUCTEMATU3UPOBATL
N MHTEpNpeTMpoBaTb MHGOPMALMIO Pa3IUYHbIX BUAOB U GOpM NpeacTaBaeHuUs;

CTPYKTYpupoBaTb MHPOpMauMio, NpeacTaBATb €€ B pas/ndHbiXx dopmax, WANCTPUPOBaTb
rpapuyecku;

OLEeHMBaTb HAAEKHOCTb MHGOPMALLMM MO CAMOCTOATENIbHO CHOPMYNUPOBAHHBIM KPUTEPUAM.

KommyHMKaTUBHbIEe YyHUBEpCa/bHble yuebHble aeiicTBuA

O6uweHue:

BOCMPUHUMATb U GOPMYIMPOBATb CYXKAEHUA B COOTBETCTBUMU C YCIOBUAMM U LENSMU 0BLLEeHUn,
ACHO, TOYHO, FPaMOTHO BblpPaXaTb CBOK TOYKY 3peHUA B YCTHbIX U NMUNCbMEHHbIX TeKCTaX, AaBaTb
NOSICHEHMA MO XOA4Y peLleHUs 3a4a4n, KOMMEHTUPOBATb NOYYEHHbI Pe3ybTar;

B Xxo4e obCcyKAeHUsA 3a4aBaTb BONPOCHI MO CYLLECTBY 06CyXKaaemol Tembl, Npobsiembl, peliaemon
3afa4M, BbICKasblBaTb WAEW, HalLeNeHHble Ha MOUCK pelleHWA, COMOCTaBAATb CBOM CYMKAEHUA C
CYXOEHUAMWU APYIUX YYaCTHUKOB [Amanora, o6HapysKMBaTb pasivyume U CXOACTBO NO3ULMK, B
KOppeKTHoM dpopme dopMynMpoBaTb pasHOrIacKuA, CBOW BO3ParKeHUs;

npeacTaBAATb  pe3ynbTaThl  pelleHns 3adadyn, 3SKCNepuMeHTa, WCCAeAoBaHMA, MPOEKTa,
CaMoCTOATe/IbHO BblIBUpaTh GOpMaT BbLICTYM/IEHUSA C Y4ETOM 33day npeseHTauum M ocobeHHocTel
ayauTopum.

PerynatusHble yHUBepcanbHble yuebHble AeicTBUA

CamoopraHusaums:

COCTaB/IATb MAAH, aITOPUTM peLleHuA 3aZa4m, BbIBUpaTb cnocob pelleHUsa ¢ y4ETOM MMEIOLLMXCA
pecypcoB M cOHBCTBEHHbIX BO3MOXKHOCTEN, apryMeHTUPOBaTb Y KOPPEKTUPOBATb BAPUAHTbI PELLUEHWU C
YY4ETOM HOBOM MHPOPMaLUN.

CaMOKOHTPO/1b, IMOLMOHA/IbHbIN UHTENNIEKT:

BNafleTb HaBblKaMM MO3HABaTe/IbHOM pedreKCcUM KaK OCO3HaHWA COBepLUaeMblX AEeNCTBUA U
MbIC/IMTE/IbHBIX MPOLECCOB, WX pe3ynbTaToB, BAaAeTb crnocobamu CamMoONpoOBEPKM, CAMOKOHTPO/A
npouecca v pe3yabTaTa peleHna maTeMaTU4eckon 3ajauu;

npeasuaeTb TPYAHOCTU, KOTOPblEe MOTYT BO3HUKHYTb NPY pelleHnn 3a4a4m, BHOCUTb KOPPEKTUBbI
B [OeATeNbHOCTb Ha OCHOBE HOBbIX OOCTOATENbCTB, [AAHHbIX, HAWAEHHbIX OLWMWOOK, BbIABNEHHbIX
TpyaHocTew;

OLEHMBATb COOTBETCTBME pPe3y/bTaTa Leu U YyCNoBUAM, 0BBACHATD NPUUUHBI AOCTUNKEHUA UK
HeLlOCTUMKEHUA pe3y/bTaToB AeATENbHOCTW, HaxoAUTb OWMOKY, AaBaTb OUEHKY NpuobpeTéHHOMY
onbITy.

CoBmecTHasA AeATeNbHOCTb:



NMOHMMAaTb U UCMNONb30BaTb NPEUMYLLLECTBA KOMaHAHOW U MHAMBUAYANbHOM PaboTbl NPU peLleHum
y4ebHbIX 33434, NPUHUMATb Le/lb COBMECTHOMN AeATeIbHOCTWU, NAaHUPOBaTb OpPraHM3aL Mo COBMECTHOM
paboTbl, pacnpenenatb Buabl paboT, AoroBapuBaThCsA, 0OCYXKAaTb MNpouLecc M pesyabTaT pPaboThl,
0606LaTb MHEHMA HECKOJIbKUX /I0AEN;

y4acTBOBaTb B rpynnoBbix popmax paboTbl (06CcyKaeHMA, 0bMeH MHEHUI, K MO3rOBble LUTYPMbI» U
MHble), BbINOMHATL CBOK YacTb PaboTbl M KOOPAMHMPOBATbL CBOWU [AEWCTBMA C APYTMMU YneHamMu
KOMaH/pl, OLLEHMBATb KAYeCTBO CBOEro BK/aada B 06WMin NpoAyKT No Kputepuam, chopmyIMpoBaHHbIM
YYaCTHMKaMM B3aMMOAencTBumA.

NPEAMETHDIE PE3Y/IbTATbI

K KoHUy obyuyeHua B 10 Knacce obyyatolwminca NoayunT creaytowme npeamMmeTHble pesyabTaTbl Mo
oTAeNbHbIM TeMaM pabouyeli nporpammbl yyebHoro Kypca «Anrebpa M Hadasna maTemMaTUUYECKOro
aHanmsa»:

Yucna v BbluMUCEHUSA:

cBob604HO onNepnpoBaTb MOHATUAMMU: PaLMOHAIbHOE YNCNo, beckoHeyHas nepuoanyeckan apobb,
NPOUEHTbI, MPPaALMOHANBLHOE YMUCN0, MHOXECTBA pPaLMOHabHbIX U AEACTBUTE/NbHbIX YMCEN, MOAY/b
[eCTBUTENbHOTO YnCAa;

NPUMEHATb APO6U M MPOLEHTbI ANA PelleHUs NPUKAaAHbIX 33434 U3 Pas/UyHbIX oTpacnen
3HAHWUIM U peasibHOM KU3HU;

NPUMEHATb MPUBANMKEHHbIE BbIYMCAEHUSA, NPaBUAa OKPYIIEHUS, NMPUKUAKY U OLLEHKY pe3yabTaTa
BbIYNCNEHUN;

c80604HO OMEepMpPOBaTb MOHATUEM: CTEMEHb C Lie/IbiM MOKa3aTenem, UCMNoNb30BaTb NOAXOAALLYIO
dopmy 3anncK AelCTBUTENbHbIX YNCEN A5 PeLleHUs NPAKTUUYECKUX 33434 U NpeacTaBieHma AaHHbIX;

cB0604HO ONepPMPOBaTb NOHATUEM: apUPMETUUYECKNI KOPEHb HaTypPaibHOM CTeneHu;

c80604HO ONepMpPoBaTb NOHATUEM: CTEMEHb C PALMOHA/IbHbIM MOKa3aTenem;

c80604HO ONEpPMPOBaTb NOHATUAMMU: IOrapUdM YnCcna, AEeCATUYHbIE U HAaTypasibHble Norapudmbl;

c80604HO ONEPMPOBaTb NOHATUAMMW: CUHYC, KOCUHYC, TAHTEHC, KOTAHTEHC YMC0BOTO apPryMeHTa;

onepupoBaTb NOHATUAMM: aPKCUHYC, APKKOCMHYC M apPKTAHIEHC YMC/I0BOTO apryMeHTa.

YpaBHEHUA U HEPaBEHCTBA:

cBobogHO onepupoBaTb MOHATUSAMM: TOMKAECTBO, YpPaBHEHME, HEepPaBEHCTBO, PaBHOCWU/IbHblE
YPaBHEHUS U ypaBHEHUA-CNeACTBUS, PABHOCU/IbHbIE HEPABEHCTBA;

NPUMEHATb Pa3/INYHble METO/bl PELIEHNS PALLMOHA/bHbIX U APOOHO-PaLMOHANbHbIX YPaBHEHUN,
NPUMEHATb METO, UHTEPBAIOB A/ PelleHUA HEPABEHCTB;

cBobogHO onepupoBaTb NMOHATUAMMU: MHOFOYNEH OT OAHOW NEepeMeHHON, MHOFOUY/IEH C LIE/bIMU
KoaddULMEHTaMKN, KOPHU MHOTOYIEHA, NMPUMEHATb Ae/IeHNUe MHOMOY/IeHa Ha MHOFOY/IEH C OCTATKOM,
Teopemy besy n Teopemy Bueta ana peweHus 3agay;

cBob0AHO onepmpoBaTb MOHATUSAMM: CUCTEMA JIMHENHbIX YPaBHEHMI, MaTpuLa, onpeaenvTesnb
MaTpuLbl 2X2 U ero reoMeTpMyeckMin CMbIC/], UCMOJIb30BaTb CBOMCTBa onpegenutens 2 x2 ans
BbIYMCNIEHUA €ro 3HAYEeHUA, NPUMEHATb ONpeaennTeNn ANA PeleHna CUCTEMbI IMHENHbIX YPaBHEHWUH,
MOAE/NIMPOBaTb peasibHble CUTYyauuu C MOMOLLbIO CUCTEMbI JIMHEWHbIX YpPaBHEHUM, UccnenoBaTb
MOCTPOEHHblE MOZENN C MOMOLLbID MaTpUL, U onpeaenuTencii, WMHTePNpPeTMpoBaTb MOYYEHHbIN
pesynbTar;

NCNo/Ib30BaTb CBOMCTBA AENCTBUI C KOPHAMM A5t Npeobpa3oBaHMA BblpaXKeHN;

BbINONHATL NPeobpa3’oBaHUA YMC/IOBbLIX BblParKeHU, COAepKaluMxX CTeNEHW C pPauMOHabHbIM
noKasartenem;

MCNo/Ib30BaTb CBOMCTBA slorapudmoB a0 npeobpasoBaHUA NOrapuPMmUYECcKMX BblparkeHUI;

cBoboagHO onepupoBaTb MOHATUAMMU: UPPALIMOHA/bHbIE, MOKasaTe/lbHble U norapudpmmnyeckue
YPaBHEHUS, HAXOAUTb UX PELIEHUS C MOMOLLbIO PAaBHOCU/bHbIX NEPEexoa0B UM OCYLLECTBASAA NPOBEPKY
KOpHew;

NPUMEHATb OCHOBHbIE TPUrOHOMETPUUYECKUE dopmynbl ana npeobpasoBaHus
TPUrOHOMETPUYECKUX BblparKeHW;



cBo60AHO OMepupoBaTb NOHATMEM: TPUTOHOMETPUYECKOE YpaBHEHME, NPUMEHATb HEOBXoANMble
dopmyibl NS peLleHnss OCHOBHbIX TUMOB TPUIOHOMETPUUYECKUX YPABHEHW;

MOZEeNNpoBaTh pPeasibHble CUTyalMU Ha fA3blKke anrebpbl, COCTABAATb BbIPAXKEHUS, ypaBHEHMUS,
HepaBeHCTBa MO YCN0BUIO 334344, UCCNELOBATb NOCTPOEHHblIE MOLENAN C MUCMONb30BaHWEM annapaTa
anrebpobl.

®DYHKUUU U rpaduKu:

CcBOOOAHO onepupoBaTb NOHATUAMMK: GYHKLMSA, cnocobbl 3agaHns GYHKUMM, B3aUMHO 0bpaTHble
bYHKLUMN, KOMNOo3MumAa YHKLUMR, TpaduK yHKUUKM, BbINOAHATL 3/eMeHTapHble npeobpasoBaHms
rpadmkoB GYHKLUMIA;

CBOOOAHO onepupoBaTb MNOHATUAMM: 0b61aCTb onpeaeneHMa U MHOMKECTBO 3HAUYeHU QYHKLNUMK,
HYAM GYHKUUM, NPOMEXKYTKM 3HAKOMNOCTOSHCTBA;

cBo60AHO OnepmMpoBaTb MOHATUAMMW: YETHbIE M HEUYETHble QYHKLMK, nepuoamnyeckme GyHKLUN,
NPOMENKYTKM MOHOTOHHOCTU  PYHKLUMM, MAKCUMyMbl M  MWUHUMYMbl PYHKUMKW, Hambonbluee W
HaMMeHbLlUuee 3HaYeHne GYHKLMM Ha MPOMEKYTKE;

cBob604HO onepmnpoBaTb NOHATUAMMU: cTeneHHaa GYHKLMA C HaTypanbHbIM U LLE/IbIM NOKa3aTesem,
rpaduK cTeneHHoM GYHKLMM C HATypasbHbIM M LeNbIM NOKasaTenem, rpaduk KOpHA N-oi CTEMEHU Kak
dYHKLMM 0B6paTHOM CTEMEHM C HaTypanbHbIM MOKa3aTenem;

onepupoBaTb NOHATUAMU: /INHENHasn, KBagpaTUYHasa 1 APOBHO-NNHENHaA GYHKLMM, BbINOAHATb
3/1leMeHTapHOE UCCea0BaHUE U NOCTPOEHME UX FPadUKOB;

cBo604HO ONepMpPOBaTb NOHATUSAMM: NOKasaTebHas U norapuommuyeckan GyHKLUN, UX CBOMCTBA
M rpadurKmn, NCNoNb30BaTb UX rPAaPUKN AN peLleHns YPaBHEHUN;

cBobogHO onepupoBaTb MOHATUAMM: TPUFOHOMETPUYECKAA  OKPYKHOCTb, ONpeaeneHue
TPUTOHOMETPUYECKUX PYHKLMI YUCIOBOFO apryMeHTa;

MCMo/sib30BaThb rpadumkm GYHKUUIA ANA UCCaeAoBaHUA MPOLECCOB M 3aBUCMMOCTEN MPU peLleHnmn
33434 U3 Apyrnx y4ebHbIX NPeaMeToB U peasibHOM }KMU3HM, BblparkaTb GOpMyaaMmn 3aBUCUMOCTU MEXKIY
BEIMYMHAMU;

Hauana matemaTtuuyeckoro aHanmsa:

cBobogHO onepupoBaTb MOHATUAMM: apudMeTMYecKada W TFeoMeTpuyeckas nporpeccus,
6ecKoHeYyHo yObiBaloLAA FeoMeTpMyecKkas MPOrpPeccus, JIMHENHbIA U SKCMOHEHUMaNbHbIN  POCT,
dopmya CNOXKHbIX MPOLLEHTOB, UMETb NPEACTABNEHME O KOHCTAHTE;

MCNoNb30BaTb MPOrPeccum ANs pelleHus peasbHbiX 3a4a4 NPUKAAAHOro XapaKTepa;

csobogHo onepupoBaTb NOHATUAMMU: noc/ie0BaTeNIbHOCTb, cnocobbl 3a4aHus
nocnefoBaTeNlbHOCTEN, MOHOTOHHbIE W OrpaHUYEHHble MOCNeA0BaTe/NIbHOCTM, MOHUMATb OCHOBbI
3aPOXKAEHUSA MAaTEMATMUYECKOTO aHaM3a KaK aHann3a 6eCKoOHeYHO Manblx;

cBo604HO onepupoBaTbh NOHATUAMMU: HENPEPbIBHbIE GYHKLMM, TOYKKU pa3pbiBa rpaduka GyHKUUNK,
acMMNTOTbI rpaduKa GyHKLUMK;

cBoboagHO onepupoBaTb MOHATUEM: QYHKLMA, HENPEepbIBHAA Ha OTPe3Ke, NPUMEHSTb CBOMCTBA
HenpepbIBHbIX GYHKUWUI AN pelleHus 3a4aY;

cBob04HO onepmMpoBaTb NOHATUAMMW: MepBas M BTOpad MPOM3BOAHble GYHKLMK, KacaTesibHaa K
rpaduKky GyHKLUN;

BbIYMC/IATb MPOU3BOAHbBIE CYMMbl, MPOU3BEAEHUA, YACTHOTO M KOMMO3ULMM ABYX OYHKUMI, 3HATb
NPOM3BOAHbIE 3/1IeMEHTaPHbIX QYHKLNIA;

NCNOb30BaTb FEOMETPUYECKUIA U GU3UYECKUI CMbICA MPOU3BOLHON A1A pPeLleHns 3a4ay.

MHo»ecTBa u noruka:

cB0604HO ONepmMpoBaTb NOHATUAMM: MHOMKECTBO, OMEepPaLLUmM HaL MHOXKECTBaMU;

NCNO/b30BaTb TEOPETUKO-MHOMKECTBEHHbIA annapaT A8 OMNUCaHWA pPeasibHbIX MPOLECCOB U
ABNEHUI, NPU pPeLleHnn 33434 U3 APYrux y4ebHbIX NnpeameTos;

cBobo4HO onepupoBaTb MOHATUAMMW: ONpefesieHne, Teopema, ypaBHeHue-cneacTBMe, CBOMCTBO
MaTeMaTMYeCcKoro 06beKTa, 40Ka3aTeIbCTBO, PABHOCU/IbHbIE YPaBHEHWUS U HEPABEHCTBA.

K KoHuy 06yyeHus B 11 Knacce obydatoWmiica NOAYUNUT Creaytolime npegMeTHble pesyibTaTbl No
oTAeNbHbIM Temam paboveit nporpammbl yd4ebHOro Kypca «Anrebpa u Hayana maTemMaTU4YecKoro
aHanusa»:



Yucna u BbluncneHus:

cB060AHO OMNepMpPoBaTb MOHATUSAMM: HATypasibHOE U LIeJI0e YMCI0, MHOXKECTBA HaTypasbHbIX U
Le/bIX YMcen, UCNob30BaTh NPU3HAKK AeNnMOocTU uenbix uncen, HOO n HOK HaTypanbHbIX yncen ans
pelleHuns 3a4a4, NPUMEHATb anropuTm EBknnaa;

cBobOAHO OMepMpoBaTb MOHATMEM OCTAaTKa MO MOZAY/I, 3anWCbiBaTb HaTypasibHble 4ucia B
Pa3IMYHbIX MO3ULMOHHbIX CUCTEMAX CYMCAEHUS;

cBob0OAHO OMepupoBaTb MOHATUAMMU: KOMMAEKCHOE YMCNO U MHOMKECTBO KOMMIEKCHbIX YMcen,
NpeacTaB/ATb KOMMJIEKCHbIE YMCna B anrebpanyeckoirr m TpUroHomMeTpuyeckor ¢opme, BbINOJHATb
apudmeTnYeckme onepaunm ¢ HUMM 1 M306parkaTb Ha KOOPAMHATHOM NAOCKOCTU.

YpaBHEHUA U HepaBeHCTBa:

cBobogHO onepupoBaTb MOHATUAMU: MPPALMOHA/IbHbBIE, MOKasaTeNbHble U norapudmuyeckue
HepaBeHCTBA, HAXOAUTb UX PELLEHMSA C MOMOLLbIO PaBHOCU/IbHbIX MEPEexXoao0B;

OCYLLECTBNATL OTOOP KOPHEN NpU pelleHnn TPUrOHOMETPUYECKOTO YPaBHEHUS;

cBobogHO  onepupoBaTb  MOHATUEM  TPUTOHOMETPUYECKOE  HEepaBEeHCTBO, MNPUMEHATb
Heobxoammble GOPMY/bl A1A PELIEHUA OCHOBHbIX TUMOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBoboagHO onepupoBaTb MOHATUSMM: CUCTEMA M COBOKYMHOCTb YPaBHEHUNA M HEPABEHCTB,
PaBHOCUNbHbIE CUCTEMbI U CUCTEMbI-CNEACTBUS, HAXOA4MTb PELIeHUS CUCTEMbI U COBOKYMHOCTEMN
paLMOHa/bHbIX, UPPALNOHA/bHbIX, MOKa3aTe bHbIX U IOrapUOMUUYECKUX YPABHEHUIN U HEPABEHCTB;

pewaTtb  paunoHanbHble, UWppauUMOHanbHble, MNOKasaTesibHble,  forapudmumyeckme v
TPUrOHOMETPUYECKUE YPAaBHEHMA U HEPABEHCTBA, COAEP Kallnme MOAYIN U NapaMeTpbl;

NPUMEHATb rpaduyeckne mMeToabl ANA pPelleHMA YPaBHEHUM M HEPaBEHCTB, a TaKXKe 3ajay C
napameTpamu;

MOZENNPOoBaTb pPeasibHble CUTYyaLMM Ha A3blKke anrebpbl, COCTABAATb BbIPAXKEHWUA, YPAaBHEHUSA,
HepaBeHCTBA W WX CUCTEMbl NO YCAOBMIO 33aJayM, MWCCNe[oBaTb MOCTPOEHHble MOAENn C
NCnosib30BaHMEM annapaTta aarebpbl, UHTEPNPETUPOBATL NOJYYEHHbIN pe3ybTaT.

®DYHKUUU U rpadPuKu:

CTPOUTL rPadPUKM KOMMIO3NLUN GYHKUUIA C MOMOLLbIO 3/IEMEHTAPHOIO UCC/eA0BaHUA U CBOMCTB
KOMMNO3NLMK ABYX GYHKLNIA;

CTPOUTbL reomeTpuyeckmne obpasbl ypaBHEHU M HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTY;

cB060AHO ONepmMpoBaTb NOHATUAMM: FPADUKN TPUTOHOMETPUYECKUX QYHKLMIA;

NPUMEHATb GYHKLUN AN MOAENNPOBAHUA U UCCNeA0BaHUS peanbHbIX NPOL,ECCoB.

Hauana matemaTtuyeckoro aHanusa:

NCNob30BaTb MPOU3BOAHYIO A5 UCCNeA0BaHUA GYHKLUUM HA MOHOTOHHOCTb M SKCTPEMYMbI;

HaxoAuTb HaMbo/blLee M HAMMEHbLLEee 3HaYeHUs GYHKLUM HENPEPbLIBHOMN Ha OTPEe3Ke;

NCNONb30BaTb MPOU3BOAHYHO AN1A HAXOMAEHWUA HaWAYYLIEro pelleHua B MNPUKAAAHbIX, B TOM
yncne coumanbHO-3KOHOMMYECKUX, 3adadax, Ons onpeneneHusa CKOPOCTM M YCKOPEeHMA MnpoLlecca,
3aZ,@aHHOro GOpPMYION UK FTPAPUKOM;

cBobogHO onepupoBaTb MNOHATUAMU: MNepBoobpasHasA, OMNPeAeNnéHHbIM MHTerpasn, HaxoAuTb
nepBoobpasHble 31eMEHTaPHbIX GYHKLUMIA U BbIYUCAATb MHTErpan no dopmyne HoioToHa-/1eMbHMLa;

HaxoAuTb NoOWAAN NAOCKUX GUTYP 1 0B6BEMbBI TEN C NOMOLLLbIO MHTErpana;

MMeTb MpeacTaBleHMe O MaTeMATUYECKOM MOLEAMPOBAaHMM HA NpUMepe COCTaBAEHUSA
anddepeHLmanbHbIX YpaBHEHW;

pewaTtb NpWUKAagHble 3343a4M, B TOM YUC/Ee COLMASIbHO-9KOHOMMYECKOrO U (U3MYECKOro
XapaKTepa, cpeacTBaMn MaTeMaTUYeCcKoro aHaamnsa.






TEMATUYECKOE NNTAHUPOBAHUE

10 KNACC
Ne r/n HavmeHoBaHMe pa3aenos n tTem KonunyectBo 4yacos | DNEeKTPOHHbIe
nporpammel Bcero ||KoHTponbHbI||MpakTuyeckne (undpossie)
e paboTbl pa6oTb obpasoBaTenbHble
pecypchl
1 MHOKeCTBO AeNCTBUTEIbHbIX YMCES. 24 1
MHorouieHsbl. PauMoHanbHble ypaBHEHNA U https://lesson.academy
HepaBeHcTBa. CUCTEMbI IMHENHbIX -
YpaBHEHWUM content.myschool.edu.r
u/catalog
2 OyHKUMM 1 rpaduKKn. CTeneHHaa PyHKLUMA C 12 1
LenbliM NokasaTesiem https://lesson.academy
content.myschool.edu.r
u/catalog
3 ApndMeTUYECKNN KOPEHDb N-OMN CTEMNEHMU. 15 1
MppaumoHabHble ypaBHeHUA https://lesson.academy
content.myschool.edu.r
u/catalog
4 MNMoKa3zatenbHana pyHKUMA. [TOKa3aTenbHble 10 1
ypaBHeHUs https://lesson.academy
content.myschool.edu.r
u/catalog
5 Norapunémmueckas GyHKUUA. 18 1
Norapudmmyeckune ypaBHeHuUA https://lesson.academy
content.myschool.edu.r
u/catalog
6 TpuroHomeTpuyeckue BblpaxKeHUa n 22 1
ypaBHeHus https://lesson.academy
content.myschool.edu.r
u/catalog
7 MocnenoBaTenbHOCTU M NpOrpeccumn 10 1
https://lesson.academy
content.myschool.edu.r
u/catalog
8 HenpepbiBHble PyHKUMK. MponssoaHas 20 1
https://lesson.academy
content.myschool.edu.r
u/catalog
9 MNoBTopeHne, 0606L1LeHNE, CUCTEMATU3ALUA 9 2
3HaHWUN https://lesson.academy
content.myschool.edu.r
u/catalog
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Ne n/n HanvmeHoBaHMe pa3genos n tTem ‘ Konunyectso yacos ‘ DNEeKTPOHHbIe
nporpammel Bcero ||KoHTposbHbl || MpakTuyeckune (undpossie)
e paboTbl paboTbl obpasoBaTenbHble
pecypchl
|OBLLEE KONIMYECTBO YACOB MO MPOTPAMME || 140 | 10 | 0 |
11 KNIACC
Ne n/n HanmeHoBaHue pa3genos n tem ‘ Konnyectso yacos | DNEeKTPOHHbIe
nporpammel Bcero|| KoHTponbHble ||MpaKkTuyeckue (undposbie)
paboTbl pa6oTbi obpasoBaTtesnbHble
pecypcbl
1 NccnepgoBaHue GpyHKLMIA C MOMOLLbIO 22 1
npoun3BoAHOM https://lesson.academy-
content.myschool.edu.r
u/catalog
2 MNepBoobpasHas 1 uHTerpan 12 1
https://lesson.academy-
content.myschool.edu.r
u/catalog
3 pPadUKN TPUTOHOMETPUYECKUX DYHKLMNA. 14 1
TpuUroHomeTpmuiyeckme HepaBeHCTBa https://lesson.academy-
content.myschool.edu.r
u/catalog
4 MppaumoHanbHble, NOKa3aTesibHbIE U 24 1
norapudmmyeckne HepaBeHCTBa https://lesson.academy-
content.myschool.edu.r
u/catalog
5 KomnneKcHble yncna 10 1
https://lesson.academy-
content.myschool.edu.r
u/catalog
6 HaTypanbHble U Lenble Yyncna 10 1
https://lesson.academy-
content.myschool.edu.r
u/catalog
7 Cuctembl pauyoOHanbHbIX, UpPaLMOHaNbHbIX || 12 1
MoKasaTebHbIX U 10rapudMUYECKMX https://lesson.academy-
YPaBHEHU content.myschool.edu.r
u/catalog
8 3aga4u ¢ napameTpamm 16 1
https://lesson.academy-
content.myschool.edu.r
u/catalog
9 MNoBTopeHne, 0606LeHNe, cUCTEMATU3ALUA 12 2
3HaHUN https://lesson.academy-
content.myschool.edu.r
u/catalog
OBLUEE KOJTIMYECTBO YACOB MO NMPOrPAMME 132 10 0
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