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NOACHUTE/IbHAA 3AMNMNCKA

YyebHbIl Kypc «Anrebpa 1 Hayana maTeMaTU4YecKoro aHanM3a» ABNAETCA O4HUM
N3 Hanbonee 3HaYMMbIX B Mporpamme cpegHero obuero obpasoBaHus,
MOCKONbKY, C 04HOW CTOPOHbI, OH 0becneymBaeT MHCTPYMEeHTaNbHYyto 6a3y ana
N3y4YeHUs BCEX eCTEeCTBEHHO-HAYYHbIX KYpCOB, a C APYroM CTOPOHbI, dopmupyeT
Nnormvyeckoe 1 abcTpakTHoe MbllneHne 0byyatoLwmxca Ha ypoBHe, HeobxoaMmom
AN OCBOEHUA MHOPMATUKM, 06LL,ECTBO3HAHMA, UCTOPUKN, CZIOBECHOCTU U APYTUX
ANCUMNAKH. B pamKax AaHHOro yyebHOro Kypca oby4yarowmeca onagesatoT
YHUBEPCabHbIM A3bIKOM COBPEMEHHOM HayKK, KoTopaa popmyiMpyeT cBOM
AOCTMXKEHNA B MaTeMaTU4yeckon popme.

YuyebHbI Kypc anredbpbl M Ha4Yan MaTeEMATUYECKOro aHaIM3a 3aKkN1aabiBaeT OCHOBY
ANA yCnewHoro oBiaZeHns 3aKkoHaMn GU3NKKU, XMMUU, BUONOTUU, NOHUMAHUA
OCHOBHbIX TEHAEHLWNI Pa3BUTUA SIKOHOMUKUN U 0OLLLECTBEHHOM }KU3HW, NO3BONAET
OPMEHTUPOBATLCS B COBPEMEHHDIX LLUGPOBbIX M KOMMNbIOTEPHbIX TEXHONOMMUAX,
yBEpPEeHHO MCMN01b30BaTb MX ANA AanbHelwero o6pa3oBaHMA U B NOBCEAHEBHOM
U3HU. B TO XKe Bpema oBnageHne abCTPaKTHbIMU U IOTUYECKM CTPOrMMM
KOHCTPYKUMAMMU anrebpbl 1 MaTeMaTUYECKOro aHaIn3a pa3BMBaAET yMeHUe
Haxo4WTb 3aKOHOMEpPHOCTM, 060CHOBbIBAaTb MCTUHHOCTb, A,0KA3bIBATb
YTBEPXKAEHMA C MOMOLLbIO MHAYKLUWM U PacCy»KaaTbh A4eAYKTUBHO, UCMO/Ib30BaTb
0606u1leHME N KOHKpeTU3auuto, abcTparnpoBaHue n aHanoruo, Gopmmpyet
KpeaTMBHOE N KPUTMUYECKOE MbILIAEHME.

B xoae nsyyeHua yyebHoro Kypca «Anrebpa 1 Ha4yana maTeMaTMYeCcKoro
aHanu3a» obyyatolmecs Noay4atoT HOBbIM OMbIT pelleHns NPUKAaAHbIX 3a4aY,
CaMOCTOATENIbHOrO NOCTPOEHMA MaTEMATUYECKMX MOAENEN peasibHbIX CUTYyaLUiA,
MHTEePNPETaLUM NONYYEHHbIX PELIEHMIA, 3HAKOMATCA C NPUMEPaMM
MaTeMaTUYECKNX 3aKOHOMEPHOCTEN B MPUPOAE, HAaYKE U UCKYCCTBE, C
BblAAIOLWLMMMUCA MAaTEMATUYECKUMM OTKPBLITUAMU U UX aBTOPAMM.

YyebHbI Kypc 06n1agaeT 3HaUYNTENbHbIM BOCMUTATE/IbHbIM MOTEHLMANIOM,
KOTOpPbIN peannsyeTtca Kak yepes y4ebHbli maTepman, cnocobCcTByOLWMINA
bopMMPOBaAHMIO HAYYHOTO MMPOBO33PEHMSA, TaK M Yepe3 cneunduky ydebHoM
AEeATEeNbHOCTU, TPebyoWeNn NPOAOKNTENNBHON KOHUEHTPALUN BHUMAHMS,



CaMOCTOATENIbHOCTU, aKKYPaTHOCTM U OTBETCTBEHHOCTU 32 NOJIyYEHHbIN
pesynbTar.

B ocHOoBe meToaMKu O6y‘-l€HVIFI anre6pe M Ha4Ya/laM MmaTeéMaTU4ECKOIro aHasin3a
NEXUT ,D,EFITE!'IbHOCTHbIl‘/JI npuHUMN o6yqum=|.

B cTpyKType yyebHoro Kypca «Anrebpa 1 Ha4yana maTeMaTU4YeCKOro aHain3a»
BblAE/IEHbI CeAyIoLWME COAEePKATENbHO-METOANYECKME NNHUMU: «Hrcna u
BblYUC/IEHMAY, « DYHKUMKN U TpadUKn», «YPaBHEHUA N HEpPaABEHCTBA», «Havana
MaTeMaTU4YeCKOro aHanusa», « MHOMecTBa 1 JIorMka». Bce OCHOBHble
coaepKaTteibHO-MeToANYECKME NMHUM U3YYaOTCA Ha NPOTAXKEHUN ABYX NeT
obyyeHuns Ha ypoBHe cpeaHero obuiero ob6pa3oBaHUA, eCTECTBEHHO A0MNOAHAA
APYT Apyra U NOCTENEHHO HACbIWAACb HOBbIMM TEMAaMM U pasaenamu. [aHHbIN
y4ebHbIl KypC ABNAETCA MHTErpaTUBHbLIM, MOCKO/IbKY 06beamHAeT B cebe
coaeprKaHMe HECKOIbKMX MaTEMATUUECKUX ANCLUNANH, TAaKMX Kak anrebpa,
TPUIFOHOMETPMA, MAaTEMATUYECKUI AaHANN3, TEOPUA MHOXKECTB, MaTeEMATUYECKanA
NornKa u gapyrme. Mo mepe Toro Kak obyvaruwmeca oBnagesatot Bcé bonee
LWUMPOKMUM MaTEMATUYECKMM annapaTom, y HUX NocaenoBaTenbHO popmmpyeTca u
COBEpPLUEHCTBYETCA YMEHME CTPOUTb MAaTEMATUYECKYIO MOAENb PEaNbHOM
CUTYaLUK, NPUMEHSATb 3HAaHWUA, MOAYYEeHHbIe NPU N3ydeHun yyebHoro Kypca, ana
peLLEeHNA CaMOCTOATE/IbHO CHOPMYIMPOBAHHON MaTEMATUYECKOM 3a4a4M, a
3aTeM MHTepPNpPeTMpPOBaTb CBOM OTBET.

CopeprKaTesibHO-MeToAmMyecKas MHMUA «4ucna v BbluMCAEHUAY 3aBepLiaeT
dbopmMMpOoBaHME HaBbIKOB MCMOJIb30BaHUA AEUCTBUTE/NbHbIX YMCEN, KOTOPOE BblNo
HayaTo Ha YpOBHE OCHOBHOrO 0blero o6pasoBaHuns. Ha ypoBHe cpeaHero
obuwero obpasoBaHMa ocoboe BHUMaHWe yaenseTcs GOPMUPOBaHMIO HABbIKOB
PaLMOHaNbHbIX BbIYUCNEHUIA, BKIIOUYAIOLINX B Ce€6A MCMONb30BaHNE PA3/IUYHbIX
bopMm 3anuncK YnMcna, ymeHue Aenatb NPUKUAKY, BbINONHATb NPUBAUMKEHHbIE
BbIYUC/IEHWNSA, OLLEHMBATb YMCNOBbIE BblpaXeHua, paboTaTb C MaTeMaTUYECKUMMU
KOHCTaHTaMN. 3HaKOMble 0By4alLMMCA MHOXECTBA HaTypPaibHbIX, LEeblX,
PaLMOHANbHbIX M AEUCTBUTE/NbHbIX YMCEN AONONHAIOTCA MHOXECTBOM
KOMMNAEKCHbIX YMCen. B KaxKa0M M3 3TUX MHOMKECTB paccMaTpuBatoTcA
CBOWCTBEHHble eMy creumduyeckue 3agaum u onepaumm: AeneHune Haueno,
onepupoBaHMe OCTaTKaMM Ha MHOMECTBE Lie/iblX Yncesn, ocobble cBOICTBA
PaLMOHaNbHbIX M UPPALLMOHANbHbIX YUCE, apudMeTUYecKmne onepaLmm, a Takxe
N3BNEYEHNE KOPHSA HATypasibHOM CTENEHN Ha MHOXECTBE KOMMNEKCHbIX Yncen.



Bnarogaps nocnenoBaTeNbHOMY PACLIMPEHUNIO KPYra UCMOJIb3yEeMbIX YNCEN U
3HAKOMCTBY C BO3MOXKHOCTAMMU UX NPUMEHEHUS ANA PeLleHMA Pa3InNYHbIX 3343y
dopmmpyeTca npeacTaBaeHNEe 0 eANHCTBE MaTEMATUKM KaK HayKn 1 eé poau B
MOCTPOEHUN MOAENEN PeaNbHOTO MUPA, LUMPOKO UCNONb3YHTCA 0606LLeHME K
KOHKpeTusaums.

JInHnA «YpaBHEHMA N HEPaBEHCTBa» peasnn3yeTca Ha NPOTAXEHUM BCero
0by4yeHMA Ha YpOBHe cpeaHero obuero o6pa3oBaHMA, MOCKObKY B KaXKA0M
pasaene MporpaMmbl NpeaycCMOTPEHO pellieHMe COOTBETCTBYOLIMX 3a4a4. B
pe3synbTaTe obyvatolwmecs 0BNAAEBAIOT PA3/IMYHBIMN METOAAMM PeLLEeHUs
PaLMOHaNbHbIX, NPPALLMOHA/NbHbIX, MOKa3aTe/bHbIX, TOrapUGMUYECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUIN, HEPABEHCTB U CUCTEM, a TaK¥Ke 3a4au,
cogepKawmx napameTpsbl. MonydyeHHble YMEeHUS LWMPOKO UCNONb3YTCA NpU
nccnesoBaHnn GyHKLMUN C NOMOLLbIO NPOU3BOAHOM, NPU PeLleHMM NPUKAAAHbIX
33434 1 33434 Ha HaxoXaeHne HanboNbLLIUX U HAMMEHbLLMX 3HAYEHWUIM GYHKLUUN.
[aHHasa cogeprkaTenibHan NMHUA BKAOYAET B ceba TakKe GopmMpoBaHME YMEHNI
BbINO/IHATb Pacy€Tbl No opmynam, npeobpa3oBaHMA pPaLMOHaNbHbIX,
MPPaALMOHA/NbHbIX U TPUTOHOMETPUUYECKUX BbIPaXKEHUI, @ TaKKe BblPaXKeHUN,
cogepKalwmx cteneHn n norapnudmol. bnarogapsa nsydeHuo anrebpanyeckoro
MaTepuana NPoOUCXOANT AafibHelllee pa3BUTUE aATOPUTMUYECKOTO U
abCcTpaKTHOro MbilwieHMa obydatowmxca, GOPMUPYHOTCA HaBbIKU AeAYyKTUBHbIX
paccyXaeHuit, paboTbl C CUMBONbHLIMK pOPMaMU, NPeACTaBAEHNS
3aKOHOMEPHOCTEN 1 3aBMCMMOCTEN B BUAE PAaBEHCTB MU HEpaBeHCTB. Anrebpa
npeanaraeT 3¢PEKTUBHbIE MHCTPYMEHTbI ANA PELUeHMA NPaKTUYECKMX U
€CTeCTBEHHO-HAaYy4YHbIX 33434, HarNAAHO AEMOHCTPUPYET CBOW BO3SMOMKHOCTU KakK
A3blKa HayKW.

CopeprkaTenbHO-MmeToanYecKan NMHUA « DYHKUUM U TpadUKU» TECHO
nepenaeTaeTcs ¢ 4PYrMmMmn AMHUAMM y4ebHOro Kypca, NOCKO/IbKY B KAKOM-TO
CMbIC/ie 3a43€T Nocaef0BaTeIbHOCTb U3yYeHMA maTepuana. M3yyeHne
CTENEHHOM, NOKa3aTesibHOW, N0rapuPmMmUYeCcKom N TPUrOHOMETPUYECKNX
bYHKUNI, NX CBOMCTB U rpadurKOB, UCNONb30BaHNE GYHKUMIN ANA pelleHuna 3a4au
N3 APYrnx y4ebHbIX NpeamMeToB U peasibHOM XMU3HU TECHO CBA3AHO KakK C
MaTeMaTUYECKMM aHAIM30M, TaK U C pelleHneMmM YpPaBHEHUI N HepaBeHCTB. Mpu
s3TomM 60/1blOEe BHMMaHMe yaenaetca popMUPOBAHUIO YMEHMS BblparKaTb
bopmynamm 3aBUCMMOCTM MEXKAY PA3NYHBIMU BEANYMHAMMU, UCCIEA0BATb
nosiy4yeHHble GYHKLUKN, CTPOUTb UX rpadmKK. MaTepuan 3Tol coaepaTesibHOM



JIMHUU HaUENEeH Ha Pa3BUTUE YMEHWUI N HAaBbIKOB, MO3BO/IAIOLLMX BblpaxKaTb
3aBMCUMOCTUN MEXAY BEIMYMHAMM B PA3IMYHOM GOpMe: aHaIUTUUYECKOMN,
rpapuyeckomn u cnoBecHom. Ero nsyyeHmne cnocobcTByeT pas3BuUTHULIO
aNTOPUTMMYECKOTO MblLLNEHMSA, CMOCOOHOCTM K 0606LLEHNIO U KOHKPETM3aLUMN,
MCMONIb30BAHMIO AHANOTUN.

CopepxkaTenbHana MMHUA «Havana maTeMaTMyYeCcKoro aHamn3a» no3sonneT
CYLLECTBEHHO PaCLUMPUTb KPYT KaK MaTeMATUYECKUX, TaK U NPUKNALHBIX 33434,
AOCTYMNHbIX 0OyYatoWMMCA, TaK KaK Y HUX NOABAAETCA BOSMOXKHOCTb CTPOUTD
rpaduKn CNnoxHbIX QYHKLMIA, onpeaenaTb MX HanbonblumMe n HaMMeHbLIne
3HAYeHMA, BbIYNCAATL NaoWwaamn ¢puryp n o6vEmbl TeN, HAXOAUTb CKOPOCTU U
yCKopeHua npoueccos. [laHHaA cogepKaTenbHan IMHUA OTKPbIBAET HOBbIE
BO3MOXHOCTM NOCTPOEHMA MAaTEMATUYECKMX MOAENEN peasibHbIX CUTYaLMUN,
MO3BONAET HAXOAMUTb HaW/yyllee pelleHne B NPUKIAAHbIX, B TOM Yncie
COLMaNIbHO-9KOHOMMYECKMX, 3a4a4aX. 3HAKOMCTBO C OCHOBAaMM MATEMATUUYECKOTO
aHanu3a cnocobcTByeT pa3BUTUIO abCTPaKTHOrO, GOPMAIbHO-TOTNYECKOTO U
KpeaTMBHOIo MbllneHna, pOpMMPOBAHUIO YMEHMI PacNO3HaBaTb NPOAB/IEHUA
3aKOHOB MAaTEMATMKMN B HayKe, TEXHUKe U UcKyccTBe. Obyyatowmeca y3HatoT o
BbIAAIOLLMXCA pe3ybTaTax, MOYYEHHbIX B XO4e PAa3BUTUA MAaTEMATUKM KaK HayKM,
n o6 nx aBTopax.

CopeprkaTenbHO-MmeToanYecKan NMHUA « MIHOXKeCTBa M J1I0TMKa» BKAKOYaEeT B cebn
3/IEMEHTbl TEOPUM MHOXKECTB M MAaTEMATUYECKOM IOTUKKU. TeopeTmnko-
MHOYEeCTBEHHble NpeacTaBAEHNA NPOHN3bIBAOT BECb KYPC LUKO/IbHOM
MaTeEMaTUKM U NpeanaratoT Hanbonee yHMBEPCaANbHbIN A3bIK, 06beANHAIOLLNIA
BCEe pa3ae/ibl MaTeMaTUKM U €€ NPUNOXKEHUN, OHWN CBA3bIBAIOT PasHble
MaTeMaTUYEeCKNE OUCLUNANHBI U UX NMPUNOXKEHMA B eAnHOoe uenoe. Moatomy
BAYXHO AaTb BO3MOXHOCTb 0byyaroemMycs NOHMMaTb TEOPETUKO-
MHOECTBEHHbIN A3bIK COBPEMEHHO MaTeEMATUKU U UCMONb30BaTb €ro AnA
BblPA*KEHUA CBOMX MbIC/IEN. [l pyrMm BaXKHbIM MPU3HAKOM MaTEMATUKM KaK HayKu
cnefyet NPpU3HaTb CBOMCTBEHHYIO el CTPOroCTb 060CHOBAHMI U Cea0BaHMe
onpeaenéHHbIM NpaBMIaM NOCTPOEHMA A0Ka3aTeIbCTB. 3HAKOMCTBO C
aNeMeHTaMn MaTeMaTUYECKOM IOTMKM CNOCODOCTBYET Pa3BUTUIO IOTUYECKOTO
MblILWIEHNA 0OyYaroLWMXCS, NO3BOIAET MM CTPOUTb CBOM PACCYXAEHMA HA OCHOBE
NOTNYECKUX NpaBun, popmMpyeT HaBbIKM KPUTUYECKOTO MbILLEHUS.



B yuebHOM Kypce «Anrebpa 1 Hayana MaTeMaTUYECKOro aHaan3a» npucyTcTByoT
OCHOBbI MaTEMATUYECKOro MOAEIMPOBAHMA, KOTOPble NPM3BaHbl CNOocobCcTBOBATL
bOpPMMPOBaAHMIO HAaBbIKOB NOCTPOEHWNS MOAENEN PeaNbHbIX CUTYaLNA,
nccnefoBaHUs 3TUX MoAeNen C NOMOLLbIO annapaTta aarebpbl U MaTeMaTUYECKOro
aHa/nn3a, UHTepnpeTaLmMn NoJly4eHHbIX Pe3ynbTaToB. TakMe 3a4aHUA BMNJIETEHDI B
Ka*kAbl U3 pa3aenoB NPorpaMmbl, MOCKO/IbKY BECb MaTepuan yyebHoro Kypca
LUIMPOKO MCNONb3YETCA ANS PeLleHns NPpUKNagHbIx 3agad. MNpu peweHnn
peanbHbIX NPaKTUYECKUX 3a4a4 obyyatowmecs pa3BuBaloT Hab4aTeNbHOCTb,
YMeHUe HaxoAnTb 3aKOHOMEPHOCTH, abCcTparnpoBaThca, MCNONb30BaTh
aHanoruto, 0606wWaTh N KOHKPETU3NPOBaTb Npobiemy. eaTenbHOCTb NO
bOpPMMPOBAHMIO HABLIKOB peLleHMA NPUKAAAHbIX 33424 OpraHM3yeTcs B npouecce
N3y4YeHUA BCex TeM yuebHoro Kypca «Anrebpa 1 Hayasla MaTeMaTU4ecKoro

dHa/1In3a».

Ha nsyyeHue yuebHoro Kypca «Anrebpa 1 Havyasia MaTeEMaTUYECKOro aHan3a»
oTBOAMTCA 272 Yaca: B 10 knacce — 136 yacos (4 yaca B Hegento), B 11 Knacce —
136 yacos (4 yaca B Hepento).



COAEPAHUE OBYYEHUA

10 KN1ACC

Yucna v BbluncneHus

PaymoHanbHble Yncna. ObbIKHOBEHHbIE U AECATUYHbIE APOOU, NPOLLEHTSI,
H6ecKkoHeYHble nepuoanyeckme apobu. NpumeHeHne apoben 1 NpoLEeHTOB ANA
peLleHnNa NPUKNAAHbIX 33434 U3 Pa3/INUYHbIX OTPACAen 3HaHUI U peanibHOM
YKU3HMU.

JelicTBuTtenbHble Yncna. PaunoHanbHble U MpPaLMOHaNbHbIE YUCAA.
ApndmeTtnyeckme onepaumnm ¢ 4eNCTBUTENbHbIMU Yncnamu. Moaynb
NEeNCTBUTENIbHOTO YMcna U ero cBoicTea. NMpnbAnKEHHbIE BbIYMCIEHUA, NPaBMAA
OKPYIr/IEHUSA, MPUKNAKA U OUEHKa pe3ynbTaTa BbIYUC/IEHUA.

CteneHb C uenblM Nokasatenem. bBuHom HbloToHa. Micnonb3oBaHWe noaxoaaulemn
dopMbI 3aNnUCK AUCTBUTENbHbIX YUCEN ANA PEeHNA NPAKTUYECKMX 33434 U
npeacTaBAeHMA AaHHbIX.

ApndmeTnyecknii KopeHb HaTypPabHOM CTENEHM N €0 CBOMCTBA.

CteneHb C paUMOHaNbHbIM NOKa3aTe/ieM N eé CBOMCTBA, CTENEHb C
AEeNCTBUTENbHbIM NOKa3aTenem.

Norapudm ymcna. Ceorctea norapuema. [lecaTuyHble U HaTypasbHble
norapupmbl.

CMHYC, KOCUMHYC, TAHF€HC, KOTAHIEeHC YMC/IOBOro aprymeHTa. APKCUHYC,
aPKKOCUMHYC M apKTaHreHC YNCNI0BOTO aprymeHTa.

YpaBHeHUA U HepaBeHCTBA

ToxaecTBa U TOXAECTBEHHbIE Npeobpa3oBaHUA. YpaBHEHUE, KOPEHb YpaBHEHMUA.
PaBHOCUW/IbHbIE YPaBHEHMA N ypaBHEHUA-CNeACcTBMA. HepaBeHCTBO, pelleHmne
HepaBeHCTBa.



OCHOBHble MeTOoAbl peweHmna Lenbix U 4pobHO-paLMOHaNbHbIX YPAaBHEHWUN U
HepaBeHCTB. MHOrouyneHbl OT O4HOM NepemMeHHON. [leneHmne MHOro4eHa Ha
MHOroY/J1ieH € OCTaTKOM. Teopema be3y. MHOro4yneHsbl € LesbiMmm
KoapPpuumeHtamu. Teopema Bueta.

Mpeobpa3oBaHMA YUNCNOBLIX BblPaXKEHWUMN, COAEPKALLNX CTEMEHU U KOPHMW.

NppaunoHanbHble ypaBHeHMA. OCHOBHbIE MeTOAbl PeLIeHUA NPPALLMOHANbHbIX
YPaBHEHUN.

Moka3aTenbHble ypaBHeHMA. OCHOBHbIE METObI PeLUEHNA NOKa3aTeNbHbIX
YPaBHEHUN.

MpeobpasoBaHue BbiparkeHUI, coaepKalumx norapudmol.

Norapnommyeckune ypasHeHnsi. OCHOBHbIe MeTOAbI peLleHUA NorapuPmmnyeckmnx
YPaBHEHUMN.

OCHOBHble TpUroHoMmeTpuyeckmne popmybl. NpeobpasosaHne
TPUTOHOMETPUYECKUX BblpaXKeHWI. PelieHne TPUroHOMETPUYECKUX YPaBHEHUA.

PelleHne cUCTEM IMHENHbIX YpaBHEHUI. MaTpuua CUCTEMbI IMHEMHbBIX
ypaBHeHui. OnpeaennTens MaTpuLbl 2X2, ero reoMeTpUYecKkuii CMbICca U
CBOWCTBA, BbIYMCAEHWNE €r0 3HAYEHUA, NPUMEHEHME oNpeaenTens Ana peweHns
CUCTEMbI IMHENHbIX YPaBHEHWUN. PelueHne NpuKnagHbIX 3a4a4 C NOMOLLbIO
CUCTEMbI IMHENHbIX YPaBHEHUI. UccnesoBaHMe NOCTPOEHHOM MOAENN C
MOMOLLbIO MaTPUL, U onpeaennTenen.

MocTpoeHre maTeMaTUYeCKMX Moae el peasibHOM CUTYaLUM C MOMOLLbHO
YPaBHEHWI N HepaBeHCTB. [pUMeHeHne ypaBHEHNIN U HEPABEHCTB K PELLUEHUIO
MaTeMaTUYEeCKUX 33434 1 33434 U3 Pa3/IMYHbIX 061acTen HayYKN U peanbHOM
YKU3HMU.

DYHKUUU U TPpadUKKN

®PyHKuMA, cnocobbl 3agaHNA PYHKUMKU. B3anmHO obpaTHble GyHKLUMMN.
Komnosnuma ¢yHKumin. Npadumk GyHKUNK. DNemMeHTapHble Npeobpa3oBaHmA
rpapurKkoB PyHKLNIA.

O6nactb onpeaeneHma U MHOMeCTBO 3HaYeHU GyHKUMN. Hynn yHKLUMK.
MpomerKyTKM 3HAKOMNOCTOAHCTBA. YETHbIE U HEYETHbIE GYHKUMK. [Tepnognyeckune



GYHKUMK. TTPOMEIKYTKU MOHOTOHHOCTU GYHKLUMU. MaKCUMYMbl U MUHUMYMbI
byHKUMK. Hanbonbluee n HaMMeHbLLee 3HaYeHMA GPYHKLUN Ha MPOMEXKYTKE.

JlnHeMHasn, KBagpaTUiHaa U ApPobHO-TMHENHAA GYHKUMKU. DnemeHTapHoe
nccnepoBaHMe U NOCTPOEHME UX rPadUKOB.

CteneHHaa GpyHKUMA C HAaTypasibHbIM U LLeNIbiM NoKasaTenem. E€ ceolicTBa u
rpaduk. CBoiicTBa M rpadmK KOpHA N-0M cTeneHn Kak pyHKUMK 0BbpaTHOM cTeneHn
C HaTypa/ibHbIM MOKa3aTeNem.

MNokasaTenbHaa U norapuPmmyeckas GyHKLUU, UX CBOUCTBA U TPaPUKK.
Ncnonb3oBaHue rpadmnKos PyHKUUN ANS PELIEHUA YPABHEHUN.

TpuUroHomeTpurUecKaa OKPYKHOCTb, onpeaeneHne TPUroHOMeTPUYECKUX GyHKLMUMI
YMC/IOBOTO aprymeHTa.

®YHKUMOHANbHblE 3aBUCMMOCTM B peasibHbIX Npoueccax U aBneHuax. Mpadumku
peasibHbIX 3aBUCMMOCTEN.

Hayana matemaTtuyeckoro aHanmsa

NocnepoBaTtenbHOCTH, cnocobbl 3a4aHunA I'IOCJ'IeAOBaTeJ'IbHOCTer/i. MeTop,
MaTeMaTUYECKOM UMHOYKUUN. MOHOTOHHbIE U orpaHnU4yeHHbIE
nocnegosateNbHOCTU. UCTOpUA BOZHMKHOBEHUA MAaTEMATUYECKOro aHasin3a Kak
aHann3a 6ecKoHeYyHO MasbiX.

ApudmeTmyeckan n reomeTpuyeckasn nporpeccumn. beckoHeyHo ybbiBatoLwas
reomeTpuyeckan nporpeccusa. Cymma 6eckoHeuyHo ybbiBatoLLEl FeOMETPUYECKOM
nporpeccuu. JINHeMHbIN U SIKCNOHEHLUMANbHbIN POCT. Yncno e. Popmysa CAOXKHbIX
NpoueHToB. Micnoab3oBaHWe NPOrpeccuun Ana peweHunsa peanbHbix 33434
NPUKNALHOTO XapaKTepa.

HenpepblBHble PYHKUMM U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMNTOTbI rpaduKoB
byHKuMIM. CBOMCTBA PYHKUMN HENPEPbIBHbIX HA OTpe3Ke. MeToa MHTepPBanoB ANA
pelleHnsa HepaBeHCTB. [IpMMeHeHNe CBOMCTB HEMPEPbLIBHbLIX PYHKLUIM ANns
peleHna 3a4au.

MepBan n BTOpaa npomsBogHblie GyHKUMK. OnpegeneHne, reoMeTpuYecKkuii n
GU3NYECKMIN CMbIC/T MTPOM3BOAHON. YpaBHEHME KAacaTe/IbHOM K rpaduKy GyHKUMMN.



Mpon3BoaHble 3nemMeHTapHbIX GYHKUMIA. [pon3BOAHAA CyMMbl, NPOU3BEAEHMS,
YaCTHOro M KOMNO3ULUU PYHKLUN.

MHoXecTBa U noruka

MHOKecTBO, onepaumm Hag MHOXKeCTBaMM N UX CBOMCTBA. [Anarpammbl dnnepa—
BeHHa. MpnmeHeHMne TeOPETUKO-MHOXKECTBEHHOIO annapaTta 4/1a OnUcaHuA
peasibHbIX NPOLECCOB U AIBNEHUIN, NPU PeLleHNN 3a4a4 U3 APYrnx y4ebHbIX
npegmeTos.

Onpe,a,eneHvle, Teopema, CBOMCTBO MaTeMaTUYECKoro O6'beKTa, cneacteue,
A0Ka3aTe/1bCTBO, PaBHOCU/IbHbIE YPaBHEHUNA.

11 KN1ACC

Yucna v BbluNCNEHUA

HaTypanbHbie 1 uenbie yncna. MpMmeHeHne NPM3HAKOB AEIMMOCTU LENbIX Yncen,
Hanbonbwunii obwmin aenutens (ganee — HOL) n HaumeHbLLee obliee KpaTHOE
(mnanee — HOK), octaTkoB no moaynto, anroputma EBkAnaa ana peweHuns 3agay B
LeNbIX YUCcnax.

KomnnekcHble uncna. Anrebpandeckan u TpuroHomeTpumyeckaa Gopmbl 3anmncu
KOMM/IEKCHOrO Yncna. ApudmeTmyeckne onepaumm ¢ KOMNAEKCHbIMU YNCAAMMU.
N306parkeHMe KOMMNEKCHbIX YNCEN HAa KOOpAMHATHOM naockoctu. Popmyna
MyaBpa. KopHU n-0ii CTENEHU U3 KOMMIEKCHOTOo Yncna. NMpumeHeHue
KOMM/IEKCHbIX YNCEeN ANa peweHns pUsnyecknx n reoMmeTpuyeckmx 3agau.

YpaBHeHUA U HepaBeHCTBA

CucTema 1 COBOKYMHOCTb YPaBHEHWUIM N HepaBeHCTB. PaBHOCUAbHbIE CUCTEMbI U
cucTemMbl-cneacTBnsa. PaBHOCKMIbHbIE HEPABEHCTBA.

OT6op KOpHEN TPUFOHOMETPUYECKUX YPABHEHMIN C MOMOLLbIO
TPUrOHOMETPUYECKOM OKPYHKHOCTU. PelieHne TPUroHOMEeTPUYECKMX HEPABEHCTB.

OCHOBHble MeTOAbl PeLEHUA MOKa3aTe/IbHbIX U IOrapUPMUYECKUX HEPABEHCTB.



OCHOBHble MeTOAbl PeLleHNA MPPaLLMOHAIbHbIX HEPABEHCTB.

OCHOBHble MeTOAbl PeLeHNA CUCTEM U COBOKYMHOCTEN PaLMOHaNbHbIX,
MPPaLMOHA/bHbIX, MOKA3aTebHbIX U TOrapUOMUYECKUX YPABHEHWIA.

ypaBHeHMﬂ, HepaBeEHCTBA U CUCTEMbI C NAapaMeETPaMM.

MpuMeHeHMe ypaBHEHUI, CUCTEM U HEPABEHCTB K peLleHU0 MaTeMATUYECKUX
33434 1 33434 U3 PasIMYHbIX 061acTe HayKnU U peasibHOM KU3HW,
MHTepnpeTauusa NOAYYEHHbIX Pe3y/bTaToB.

DYHKUUMN U rpaduKkun

padumk komnosnumnm GyHKUMN. l’eomeTpmnyeckme obpasbl ypaBHEHUN U
HepPaBEHCTB HA KOOPAMHATHOM NIOCKOCTH.

TpuroHomeTpuyeckne GyHKLMU, UX CBOMUCTBA U rpaduKMm.

padmyeckne metoabl peieHns ypaBHeHU U HepaBeHCTB. [paduyeckne metoapi
pelleHuns 3a4a4 c napameTpamu.

Mcnonb3oBaHue rpadmkos GyHKLMIN ANnA nccnenoBaHUs NPOLLECCOB U
3aBUCMMOCTEN, KOTOPblE BO3HUKAIOT NPU pPeLleHnm 3a4a4 U3 Apyrux y4ebHbix
NpeaMeTOB U PeasibHOM XKU3HM.

Hayana matemaTtuyeckoro aHanmsa

MpumeHeHMe NPOM3BOAHOM K UcCnefoBaHMO PyHKLMA HA MOHOTOHHOCTb U
3KcTpemyMbl. HaxoxaeHne HanbonblLero n HaMMeHbLLEro 3HaYeHUM
HenpepbIBHOW GYHKUMM Ha OTpe3Ke.

MpMmeHeHMe NPOU3BOAHOM ANA HAXOXKAEHNSA HAUNYULLErO PeLeHns B
NPUKNAAHbIX 3a4a4ax, A5 onpefeseHnAa CKOPOCTM M YCKOPEHUA NpoLuecca,
3a,aHHOro GopMynon Uan rpaduKom.

MepBoobpasHasn, OCHOBHOE CBOMCTBO NepBoobpasHbIx. [lepBoobpasHble
anemMeHTapHbIX PyHKUMI. MpaBuaa HaxoXKAeHMA NepBOOOPA3HbIX.

NHTerpan. FleomeTpuyecKkmii CMbICN MHTErpana. BeluncneHmne onpegenéHHoro
NHTerpana no ¢opmyne HotoToHa-/leMbHMLA.



MpUMmeHeHMe MHTerpana ana HaxoXKAeHUaA naowaaen N1ockux puryp n ob6bémos

reoMmeTpnyeckux Ten.

Mpumepsbl peweHni guddepeHumanbHbIX ypaBHEHUN. MaTemaTnyeckoe
MOZENMNPOBAHME PeasibHbIX MPOLLECCOB C NOMOLLbO AnddepeHLManbHbIX

YPaBHEHUN.



MNAHNPYEMBIE PE3Y/IbTATbI OCBOEHWMA YHEBHOIO KYPCA «AJTTEBPA U
HAYANTIA MATEMATUYECKOTO AHA/IU3A» (YTTYB/IEHHbIM YPOBEHb) HA
YPOBHE CPEAHENO OBLLEITO OBPA3SOBAHUA

JIMNYHOCTHbBIE PE3Y/IbTATbDI

1) rpaKAaHCKOro BOCNUTaHUA:

cPOPMMPOBAHHOCTb MPaXKAaHCKOM NO3NLMM 0ByUaIOLLEroCsa KaK aKTUBHOIO U
OTBETCTBEHHOIO YJIeHa POCCUNCKOro obLLecTsa, NpeacTaBaeHue o
MaTeMaTUYECKUX OCHOBAX GYHKLMOHMPOBAHWNA PA3/IUUHbIX CTPYKTYP, ABNEHUN,
npoueayp rpa*kaaHckoro obuiectsa (BbIbopbl, ONPOChl U APYroe), ymeHue
B3aMMOAENCTBOBATb C COLMANbHbIMN MHCTUTYTAaMMN B COOTBETCTBUM C UX
GYHKUMAMM U Ha3HAYEHUEM;

2) NnaTPMOTUUYECKOrO BOCMUTAHUA:

chOPMUPOBAHHOCTb POCCUIACKOM rpaXKAaHCKON MAEHTUYHOCTU, YBAXKEHUA K
NPOLIJOMY M HAaCTOALLEMY POCCUNCKON MaTEMATUKU, LEHHOCTHOE OTHOLLEHME K
OOCTUXHEHNAM POCCUMCKMX MAaTEMATUKOB U POCCUMMNCKOM MaTEMATUYECKOW LLIKObI,
MCNO/Ib30BAHME 3TUX AOCTUNKEHUN B APYrUX HAayKax, TEXHONOrMAX, chepax
3KOHOMMUKMU;

3) AYXOBHO-HPABCTBEHHOr0 BOCNUTaHUA:

OCO3HaHWe AYXOBHbIX LLEHHOCTEN POCCUMICKOro Hapoaa, cGOpPMMPOBAHHOCTb
HPABCTBEHHOIO CO3HAHMSA, 3TUYECKOrO NOBEAEHUSA, CBA3AHHOIO C MPaKTUYECKUM
NPUMEHEHMEM AOCTUKEHUIM HAYKN U AeATENbHOCTBIO Y4EHOT0, OCO3HaHMNE
JIMYHOTO BKNaAa B MOCTPOEHME YCTOMUYMBOrO ByayLero;

4) 3cTeTUYECKOro BOCMUTAHUA:

3CTETMYECKOE OTHOLLEHME K MUPY, BKAOUYAN ICTETUKY MaTEMATUYECKUX
3aKOHOMepHOCTel, 06beKTOB, 33434, PELLUEHUIN, PACCYKAEHUN, BOCNPUMMUYNBOCTD
K MaTeMaTUYeCKMM acneKkTam pas/IMyHbIX BUAO0B UCKYCCTBa;

5) dpu3nueckoro sBocnuTaHus:



chOPMMPOBAHHOCTb YMEHUS NPUMEHATb MAaTEeMATUUYECKME 3HAHUA B MHTEpPecax
340poBOro n 6esonacHoro obpasa *KM3HU, OTBETCTBEHHOE OTHOLLEHWNE K CBOEMY
30p0BbI0 (340p0BOE NUTAaHNE, COANAHCUPOBAHHBLIN PEXUM 3aHATUN U OTAbIXA,
perynapHan pusnyeckan akTMBHOCTb), PU3NYECKOEe COBEPLUEHCTBOBAHMNE NpK
3aHATUAX CNOPTUBHO-0340POBUTE/IbHOM AE€ATENBHOCTbIO;

6) TPyAOBOro BOCNUTAHUA:

FOTOBHOCTb K TPyAY, OCO3HaHWEe LEeHHOCTUN TpyAonobua, MHTepec K pasInyHbIM
cdepam npodpeccnmoHaNbHOM AeATEeNIbHOCTU, CBA3AaHHbIM C MAaTEMATUKON U eé
NPUNOXKEHMAMU, YMEHNE COBEPLLATb OCO3HAHHbIN BblibOp Byayuwen npodpeccum n
pPeann3oBbIBaTb COOCTBEHHbIE }KU3HEHHbIE M/1aHbl, FOTOBHOCTb M CNOCOBHOCTbL K
MaTeMaTU4yecKoMy 06pa3oBaHMI0 M CaMO06Pa30BaHMIO HA NPOTAXKEHUM BCEW
YKM3HW, TOTOBHOCTb K aKTUBHOMY Y4YaCTMIO B PELLEHMWN NPAKTUYECKMX 3a4au
MaTeMaTUYEeCKOM HanpaBNEeHHOCTY;

7) 3Konornyeckoro BOCNUTaHUA:

chOPMUPOBAHHOCTb IKONOTMYECKOM KYNbTYPbl, MOHMMaHWE BAUAHUA COLMANbHO-
3KOHOMMYECKMX NPOL,ECCOB Ha COCTOsIHUE NPUPOLAHOM U COUMaNbHOM cpeapbl,
OCO3HaHUWe rnobasibHOro XxapakTepa 3KOA0rMYEeCKNX Npobaem, opueHTaums Ha
NPUMEHEHNE MaTeMATUYECKUX 3HAHMIN ANA pelleHuAa 3a4a4 B obnactu
OKpYyKatoLlen cpeabl, N1aHMPOBaHNE NOCTYNKOB U OLEHKN UX BO3MOXKHbIX
NoCneACTBUM ANA OKPYXKAKOLLEN cpeapbl;

8) LeHHOCTM Hay4YHOro No3HaHuA:

chOpPMMPOBAHHOCTb MUPOBO33PEHUNSA, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HAYKU U OOLLECTBEHHOM NPAKTUKM, MOHUMaHWNE
MaTeMaATUYECKOM HaYKM KaK chepbl Yes10BEYECKOM AeATeIbHOCTH, 3TanoB eé
Pa3BUTMA U 3HAYUMOCTM 4N1A PA3BUTUA LMBUAM3ALMM, OBNALEHNE A3bIKOM
MaTEMATUKMN U MAaTEMATMUYECKOM KyNbTypPOM KaK CpeacTBOM MO3HAHUSA MUPa,
FOTOBHOCTb OCYLLUECTBNATb NPOEKTHYIO U UCCNeA0BaTeIbCKYIO AeATeNbHOCTb
WHOMBUAYANbHO U B rpynne.

METANPEOMETHbIE PE3Y/IbTATbI



MNo3HaBaTenbHble YHUBEPCA/ibHble yuebHble AencTBua
ba3oBble noruyeckue gemncrema:

BbIABAATb M XapPaKTepM30BaTb CYLLECTBEHHbIE MPU3HAKM MAaTeMaTUYECKNX
06BEKTOB, MOHATUI, OTHOLLUEHUI MeXAY NOHATUAMMU, GOPMYINPOBATb
onpeaeneHna NOHATUN, YCTAHAB/IMBATb CYLLECTBEHHbIM NPU3HaAK KnaccuduKaumm,
OCHOBaHMA ANA 0606LeHMA N CPaBHEHUA, KPUTEPUM NPOBOAMMOTIO aHAIN3a;

BOCNPUHMMATb, GOPMYIMPOBaTb U NPe0bpPa3oBbIBaTb CYKAEHUS:
yTBEPAUTE/IbHbIE U OTPULATENIbHbIE, EANHUYHbIE, YaCTHbIE M 0OLLME, YCIOBHbIE;

BbIABNATb MaTeMaTUYeCKMEe 3aKOHOMEPHOCTH, B3aMMOCBA3N MU NPOTUBOPEYMA B
daKTax, 4aHHbIX, HAONIOAEHUAX U YTBEPKAEHMAX, MpeanaraTb KPUTEPUN ONA
BblAB/IEHNA 3aKOHOMEPHOCTEN M NPOTUBOPEYNNA;

AeNnaTb BbIBOAbI C MICNO/Ib30BaHNEM 3aKOHOB 1OTUKU, AeAYKTUBHbIX U
MHAYKTUBHbIX YMO3aKNOUYEHWNM, YMO3aKAKUYEHWNIM NO aHaNormnm;

NPOBOAMUTb CAMOCTOATE/NIbHO A,0KA3aTENbCTBA MAaTEMATUYECKNX YTBEPKAEHUM
(NpAMbIe M OT NPOTMBHOrO), BbICTPAMBATb aprymeHTaLunio, NPUBOANTb NPUMEpPSHI U
KOHTpNpumepbl, 060CHOBbIBaTb COOCTBEHHbIE CYXKAEHUA N BbIBOAbI;

BbIGBUpPaTb cnocob peleHna yuebHOM 3a4a4m (CpaBHMBATb HECKO/IbKO BAPUAHTOB
peweHua, BbIbUpaTb Hanbonee NoaxoAALLMMA C Y4ETOM CAMOCTOATENbHO
BblAE/IEHHbIX KpUTEPMEB).

ba3oBble uccnegoBartesibckue AencTBuA:

MCNO/1Ib30BaTb BONPOCHI Kak UCCNeA0BaTeNIbCKUIA MHCTPYMEHT NO3HAHMUS,
bopmynmpoBaTb BONpockl, GUKCUpYLoLWMe NpoTMBopeymne, npobaemy,
yCTaHaB/AMBATb UICKOMOE U JaHHOe, pOPMUPOBaTL FMMNOTE3Y, apryMEHTUPOBATbL
CBOIO NO3MLNIO, MHEHMUE;

npoBOAUTb CaMOCTOATEJ/IbHO CﬂﬂaHMpOBaHHbIVI KCNepunmeHT, nccnegosaHune no
YyCTaHOB/1EHUIO ocobeHHOoCTe MaTeMATUYECKOTO 06'b€KTa, ABN1E€HUA, NpoueccCa,
BbIAABNEHWNIO 3aBUCUMOCTEN mexay O6'beKTaMI/1, ABneHnAmMun, npoueccamu,

camocToATenbHO popmMmynmpoBaTb 0606LEeHNS M BbIBOABI MO pe3ynbTaTam
npoBeAEHHOro Hab o aeHUA, UccefoBaHMA, OLEHMBATb AOCTOBEPHOCTb
MNONYYEHHbIX Pe3y/IbTaTOB, BbIBOAOB U 0606LLEHUI;



NMPOrHO3npoBaTb BO3MOXHO€E pa3BUTUE npouecca, a Takxe BblABUITaTb
npeanonoxeHmAa o ero pa3snT B HOBbIX YC10BUAX.

Pa6ota c uHpopmauueii:

BbIABAATL AePUUNTBI MHGOPMALMN, AAaHHbIX, HEOOXOANUMbBIX 4NA OTBETA Ha
BOMNPOC U A/18 peLlleHun 3a4a4u;

BbIGBUPaATb MHGOPMALMIO U3 UCTOYHUKOB Pa3/IMYHbIX TUMOB, aHAIM3UPOBATD,
CUCTEMATU3NPOBATb U MHTEPNPETUPOBATL MHPOPMALMIO PA3INYHBIX BUAOB U
bopm npeacTaBieHUs;

CTPYKTYpUpoOBaTb MHGOPMaLMIO, NPEACTaBAATb €€ B pa3INdHbIX dopmax,
MNNOCTPUPOBATb rpadUYecku;

OLEHUBaTb HAAEKHOCTb MHPOPMALMM NO CAMOCTOATE/IbHO CHOPMYTMPOBAHHBIM
KpUTepuaMm.

KoMmmyHUKaTUBHbIE YHMBEpPCa/bHble yYebHble aeincTema
O6uweHue:

BOCNPUHUMATb U (I)OpMY/'IVIpOBaTb CyXKaeHnAa B COOTBETCTBUU C YCAOBUAMU U
uenamu O6LLI,€HVI$I, ACHO, TOYHO, r’PAaMOTHO BblpaXaTb CBOKO TOYKY 3peHNA B
YCTHbIX N MMCbMEHHDbIX TEKCTAX, AaBaTb NMOACHEHNA MO XO0A4Y peleHnAa 3a4a4u,
KOMMEHTHUPOBATb I'IO!'IyLIeHHbIﬁ pe3ynbTarT,

B Xo4e 06CyKAeHMA 3a4aBaTb BOMNPOCHI MO CyLLECTBY 06CY*KAaEMON TEMbI,
npobaembl, pelaeMoi 3a4aum, BbICKa3blBaTb NAEMN, HALENEHHbIE HA MOUCK
PeLLEeHNA, CONOCTABNATb CBOU CYXAEHUA C CYKAEHUAMMN APYTUX Y4aCTHUKOB
Ananora, obHapy»KMBaTb pa3nyme n cxoACcTBO NO3ULIMIA, B KOPPEKTHON popme
bopmMynnpoBaTb PA3HOINACKUA, CBOWN BO3PAXKEHUA;

NpeacTaBAATb Pe3y/nbTaTbl PEWEHUA 3a4a4M, SKCNePUMEHTA, NCCe0BaHus,
NPOEKTa, CaMOoCTOATENbHO BbIbUpPaTb GopMaT BbICTYNNAEHUA C Y4ETOM 33434
npes3eHTauum n 0CObeHHOCTEN ayaAUTOPUMN.

PerynatusHble yHMBepcabHble yyebHble peiicTBuA



CamoopraHmsayumsa:

COCTaB/IATb MN/1aH, aArTOPUTM pPeLlEeHMA 3a4a4M, BbIbUpaTb cnocob pelueHns ¢
YYETOM MMEIOLLUXCA PECYPCOB U COBCTBEHHbIX BO3MOMKHOCTEMN, apryMeHTMPOBaTb
N KOPPEKTMPOBATb BAPUAHTbI PELLEHUI C YYETOM HOBOW MHPOPMaLLUN.

CaMOKOHTpOI'Ib, 3MOLI,MOHal'IbeIﬁ UHTENNEeKT:

BNaZleTb HaBblKaMM MNO3HaBaTe/IbHOM pedIeKCUM KaK 0CO3HaHMSA COBepLUaeMbIX
NEeNCTBUIA U MbICIUTENbHbIX NPOLLECCOB, UX PE3YNbTATOB, BNAaAeTb cnocobamm
CaMONpPOBEPKU, CAMOKOHTPONA NPOLLECCa M pe3yibTaTa peLlleHns
MaTeMaTUUYeCKOM 3a4a4u;

npeaBMaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPU PeLLEHNM 3a4a4M,
BHOCUTb KOPPEKTUBDLI B AEATE/IbHOCTb HAa OCHOBE HOBbIX 0OCTOATENBLCTB, AAHHbIX,
HanMAeHHbIX OWKMHOK, BbIABNEHHbIX TPYAHOCTEWN;

OLEeHMBaTb COOTBETCTBME pe3ybTaTa Le/n U YCN0BUAM, 0BBACHATL NPUYUHBI
AOCTUXEHUA U HeAOCTUNKEHNS Pe3ybTaToB AeATe/IbHOCTU, HAaXO4MUTb OLIMOKY,
[laBaTb OLEHKY NPUOBPEeTEHHOMY OMbITY.

CoBmecTHaA AeATeNIbHOCTb:

MOHMMaTb U UCMO/Ib30BaTb NPENUMYLLECTBA KOMAHAHOW U MHANBUAYANbHOM
PaboTbl NPU peleHnn yyebHbIx 3a4a4, MPUHUMATb Le/ib COBMECTHOM
[eATeNbHOCTU, NNaHNMPOBaTb OPraHM3aLUMIo COBMECTHOM paboTbl, pacnpeaenaTtb
BMAbI paboT, AoroBapmBaThCs, 06CYKAaTb NPOLECC U pe3ynbTaT paboThl,
0606LaTb MHEHMA HECKOJIbKUX Nt0AEN;

y4acTBOBaTb B rpynnoBbix ¢popmax paboTbl (06CyKaeHUA, 0OMEH MHEHW,
«MO3rOBbI€ LUTYPMbI» U UHbIE), BbINOAHATb CBOIO YacTb PaboTbl
KOOPAMHMPOBATb CBOM AENCTBUSA C APYTMMU YNEHAMMU KOMAHAbI, OLEHMBATb
KayecTBO CBOEro BK/a1a4a B 06LWMin NpoAYyKT NO Kputepmam, chopmyMpoBaHHbIM
Y4aCTHMKAMM B3aMMOLENCTBUSA.

NPEAMETHbIE PE3Y/IbTATDI



K KoHuy 06y4eHuna B 10 Knacce obyyatowmmnca noayunT creayoume npeameTHble
pe3yabTaTbl N0 OTAE/NbHbIM TEMAaM paboyen Nnporpammbl y4ebHOro Kypca
«Anrebpa n Hayana MaTeEMaATUYECKOTO aHAIN3aA»:

Yucna v BbluUCNEHMUA:

CBO6OLI,HO onepunposatb NOHATUAMU: PALLMOHA/IbHOE YNCNO, 6eckoHeYyHan
nepmnogn4vecKkan ﬂ,p06b, NnpPoueHTbl, UppaunoHaibHOE YHNCNO, MHOXKECTBA
PaLMNOHA/IbHbIX N ﬂ,el‘/lICTBVITEIIbeIX ymucen, moayib ﬂ,el‘/lICTBVITe.I'IbHOI'O Yncna,

NPUMEHATb APOOU M NPOLLEHTbI ANA PELEHUA NPUKNALHbIX 33434 U3 Pa3IUYHbIX
OTpPac/ieN 3HAHWUI U PeasibHOM }KU3HW;

NPUMEHATb NPUBNUIKEHHbBIE BbIYUC/IEHWNSA, MPABMUAA OKPYIIEHUA, MPUKUAKY U
OLLEHKY pe3ynbTaTa BblYUCAEHUN;

cB060AHO ONepupoBaTb NOHATUEM: CTEMEHDb C LLE/IbIM NOKa3aTenem,
MCNO/1b30BaTb NOAXOAALLYI0 GOPMY 3aNUCK AENCTBUTE/IbHBIX YUCEN ANA PeLleHUs
NPaKTUYEeCKMX 33434 U NpPeACcTaBNeHNA AAHHbIX;

cB060AHO ONepupoBaTb NOHATUEM: APUPMETUYECKUIA KOPEHb HATYPaAbHOM
cTeneHu;

CBO60LI,H0 onepunpoBaTtb NOHATUEM: CTENEHDb C PaLMNOHA/IbHbIM NMOKa3aTE/IEM,

cB060AHO ONepupoBaTb NOHATUAMM: NOrapUdM Yncna, AeCATUYHbIE U
HaTypa/ibHble Norapndmeol;

cB060HO OnepmnpoBaTb NOHATUAMM: CUHYC, KOCUHYC, TAHFEHC, KOTAHIeHC
YNCNIOBOrO apryMeHTa;

onepupoBaTb NOHATUAMMU: aPKCUHYC, APKKOCMHYC M apPKTAHIeHC YNCNOBOrO
aprymeHTa.

YpaBHeHUA U HepaBeHCTBa:

cB06OHO ONepmnpoBaTb NOHATUAMM: TOXKAECTBO, YPaBHEHNE, HEPABEHCTBO,
PaBHOCU/IbHbIE YPABHEHMA U YPaBHEHUA-CNEACTBUA, PABHOCU/IbHbIE
HepaBEeHCTBa;



NMPUMEHSATb Pa3/INYHbIE METOAbI PELUEHNS PALMOHa/bHbIX U APOBHO-
PaLMOHaNbHbIX YPaBHEHWUI, NPUMEHATb METOA MHTEPBANIOB ANA PELUEHUS
HEepPaBEHCTB;

cB0b60AHO ONepMpPOBaTb NOHATUAMMU: MHOTOY/IEH OT OAHOWN NepPeMeHHOM,
MHOTOYNEH C UenbiMu KoadPuumMeHTaMmn, KOPHNU MHOroUNEH], MPUMEHATb
[leleHMe MHOro4Y/1IeHa Ha MHOTMOY/1EH C OCTaTKOM, Teopemy besy u Teopemy BueTa
ANA peweHnn 3aay;

cB060OAHO ONEPUPOBATb NOHATUAMMU: CUCTEMA IMHENHBIX YPAaBHEHWUM, MaTPULa,
onpeaennTenb MaTpuupbl 2 X 2 U ero reoMeTPUYECKnii CMbIC/, UCNONb30BaTb
CBOWCTBa onpeaenuTena 2 X 2 Ans BbIYUC/IEHUA ero 3Ha4YEeHMA, MPUMEHATb
onpeaennuTenu gnsa pelleHns CUCTEMbI IMHENHbIX YPaBHEHWUI, MOAENMPOBATb
peasibHble CUTyaLLMM C MOMOLLbIO CUCTEMbI IMHENHbIX YPAaBHEHUI, UCCNeao0BaThb
MOCTPOEHHbIE MOAENN C MOMOLLbIO MaTPUL, U onpeaenuTenei,
MHTEPNPETMPOBATb NONYYEHHbIN Pe3yNbTar;

MCMNO1b30BaTb CBOMCTBA AENCTBUIM C KOPHAMM ANA Npeobpa3oBaHMsA BblPaXKEHWUN;

BbIMOJZIHATb I'Ip806pa3OBaHVIﬂ YUCNOBbIX Bblpa)'KeHVIl\;I, coaepxawux creneHm C
PaunNOHAJIbHbIM NMOKa3aTe/IEM,

MCNONb30BaTb CBOMCTBA JIorapnudpmos ans npeobpasoBaHMA norapndmmyeckmx
Bblpa*KeHUM;

cB060AHO ONepMpPoOBaTb NOHATUAMU: UPPALMOHAbHbIE, MOKa3aTebHbIE U
norapnemuyeckme ypaBHeHUs, HaXoAUTb UX PELLEHMA C MOMOLLbIO
PaBHOCU/IbHbIX MePExXoa0B UM OCYLLECTBAAA MPOBEPKY KOPHEN;

NMPUMEHATb OCHOBHbIE TPUTOHOMETPUYECKMe popMy bl ANA NpeobpasoBaHms
TPUTOHOMETPUYECKUX BblPaXKeHUN;

cB060HO onepmnpoBaTb NOHATUEM: TPUTOHOMETPUYECKOE YPaBHEHMNE,
NPUMEHATb Heobxoanmble Gopmy/ibl ANA peleHNA OCHOBHbIX TUNOB
TPUIFOHOMETPUYECKUX YPABHEHUN;

moaennpoBaTb pea/ibHble CUTYaLUMN Ha A3bIKE an re6pb|, COCTaB/IATb BblpaXKeHUA,
YpaBHEHWNA, HEPABEHCTBA NO YC/Z1I0BUIO 3a4a4Y1, UCCNenoBaTb MNOCTPOEHHbIE
moaenun ¢ ncnosib3oBaHNeEM anmnapata al'II'E'6pr.



DYHKUUU U rpadPuKu:

cB060AHO OonepupoBaTb NOHATUAMM: GYHKLUMSA, cNocobbl 3aa4aHUA QYHKLUMK,
B3aMMHO 06paTHble PYHKLUMM, KOMNO3NLKNA GYHKUMIA, TpaPUK GYHKLMNK,
BbIMO/IHATb 3/1eMeHTapHble Npeobpa3oBaHnA rPadUKoB PYHKLUUN;

cB0b60AHO onepupoBaTb NOHATUAMMK: 06/1aCTb oNpeaeneHns U MHOMKECTBO
3HAYEHU GYHKUUK, HYAN YHKLUKN, MPOMENKYTKN 3HAKOMOCTOAHCTBA;

cB060AHO ONEPUPOBATb NOHATUAMMU: YETHbIE U HEYETHBIE QYHKLMN,
nepuoaunyeckme GyHKUUKU, NPOMENKYTKM MOHOTOHHOCTU PYHKLMKN, MAaKCUMYMbI U
MUHUMYMbI GYHKLMU, HanboIbliee N HauMeHbLiee 3HaYeHne GYHKLUM Ha
MPOMEKYTKE;

cB060OAHO ONePUPOBaTb NOHATUAMM: CTENEHHAA PYHKLMA C HaTypaibHbIM U
LeNblM NOKasaTenem, rpadumk ctTeneHHOM PyHKLMM C HAaTypPasbHbIM U LLENbIM
nokasaTtesiem, rpaduK KopHA N-oi cTeneHn Kak GyHKLUMKM 06paTHOM CTENeHn ¢
HaTypa/ibHbIM NOKa3aTenem;

onepupoBaTb NOHATUAMMU: IMHENHASA, KBaApPaTUYHAA U APOOHO-NNHENHan
bYHKLMK, BbINONHATb 3/1EMEHTAapHOE NUcCea0BaHNE U MOCTPOEHME UX rPadMKOB;

cB060OAHO ONepupoBaTb NOHATUAMM: NOKA3aTeNbHAA U NorapnudmmyecKas
dYHKUMU, UX CBOMCTBA U rpadUKKU, UCNOb30BaTb UX TPadUKKN ANS pelleHns
YPaBHEHUN;

cB0b60AHO ONepMpPoOBaTb NOHATUAMMU: TPUTOHOMETPUYECKAA OKPYIKHOCTD,
onpeaeneHne TPUroHOMeTPUYECKUX GYHKLMIA YNCIOBOTO apryMeHTa;

NCNoNb30BaTb rpaduKn GyHKUUIM Ana nccnenoBaHUA NPOLECCOB M 3aBUCUMOCTEN
Npw peleHnn 3aga4 U3 Apyrux y4ebHbix NpeamMeToB U PeasibHOM KU3HM,
BblpaXaTb GOPMynaMmn 3aBUCUMOCTU MEXKAY BEIMYNHAMMU;

Hayana matemaTtunyeckoro aHanamsa:

cB0b60OA4HO ONepMPOBaTb NOHATUAMMK: apudMeTUUYECKan U reoMeTpuYecKan
nporpeccus, 6eckoHeyHo ybbiBatoLWwaa reomeTpuyeckas Nporpeccus, TMHENHbIN 1
3KCMOHEHLUMaNbHbIA POCT, GOPMYNa CNOMXKHbIX NPOLEHTOB, UMETb NPeAcTaBAeHne
O KOHCTaHTE;



MCNONb30BaTb MPOrPECCUN ANA PELLEHNA peasibHbIX 33434 NPUKIALHOIO

XapaKTepa;

CBOGOLI,HO onepunpoBatb NOHATUAMU: NOCNE€N0BATE/NIbHOCTb, cnocobbl 3aaHHUA
ﬂOCﬂep,OBaTeﬂbHOCTeVI, MOHOTOHHbIE N OrpaHN4YeHHblE NOC/1e40BaTE/IbHOCTH,
NMOHUMATb OCHOBbI 3apOXAEHNA MAaTEMATUNYECKOIO aHa/In3a KaK aHa/1In3a
6eCKOHeYHOo Manblix;

cB060OAHO ONEPUPOBATL NOHATUAMMU: HENPEPbIBHbIE QYHKLNM, TOYKM pa3pbiBa
rpaduKa GyHKUUU, acCMMNTOTbI rpadmKa GyHKLNK;

cBob0AHO onepupoBaTb NOHATMEM: GYHKLMA, HENPEPbIBHAA HA OTPE3Ke,
NMPUMEHATb CBOMCTBA HENPEPbIBHbIX PYHKUNI ANA pelleHus 3a4ay;

cB060OAHO ONePUPOBaTb NOHATUAMM: NEPBAA M BTOpas NPOU3BOAHbIE QYHKLNM,
KacaTenbHas K rpadpuKy PyHKUMK;

BbIYNCNATL NPOM3BOAHbIE CYMMbl, MPOU3BEAEHUA, HaCTHOTO U KOMNO3ULUUU ABYX
GYHKUMI, 3HAaTb NPON3BOAHbIE 31eMEHTAPHbIX PYHKLUMN;

MCNO/1Ib30BaTb FEOMETPUYECKUIM N PUINYECKUIA CMbICT NPON3BOAHOM ANA
peleHna 3a4au.

MHoKecTBa U I0ruKa:
cB0604HO ONEepMPOBaTb NOHATUAMMU: MHOXECTBO, ONepaLnm Haj, MHOXeCTBamu;

MCNO/Ib30BaTb TEOPETUKO-MHOKECTBEHHbIM annapaT A58 ONUCaAHMA peanbHbIX
NPOLLECCOB M ABNEHWI, NPU PELLEHNM 33434 U3 APYTUX y4ebHbIX NPeaMEeTOB;

cB0b60OAHO ONepmnpoBaTb NOHATUAMMU: ONpeaeneHne, TeOpemMa, ypaBHeHue-
cnieACTBUE, CBOMCTBO MaTEMATUYECKOro 06bEKTA, 40KA3aTE/IbCTBO,
PaBHOCU/bHbIE YPaBHEHMA U HEPABEHCTBA.

K KoHUy 06y4yeHuns B 11 Knacce obyyaroWmninca NoNyYmT cneayowme npeamMmeTHble
pe3ynbTaTbl MO OTAENbHbIM TEMam paboyeit nporpammsl y4ebHOro Kypca
«Anrebpa n Ha4yana MaTeMaTUYECKOro aHan3a»:

Yucna v BblunCNeHUA:

cB0604HO ONEepPMPOBaTb NOHATUAMMU: HaTyPaIbHOE U LE/I0E YMC/I0, MHOMKECTBA
HaTypa/ibHbIX U LENbIX YUCEeN, UCNONb30BaTb NPU3HAKKU AENIMMOCTU LENbIX YMcen,



HO/ v HOK HaTypanbHbIX Yncen gna peweHuna 3agad, npUMeHATb aIT0PUTM
EBkNnga;

CBO6OLI,HO onepunpoBaTtb NOHATUEM OCTATKa MO MOAY/110, 3aNUCbIBATb
HaTypa/J/ibHble YNC/1a B PA3/IMYHbBIX MO3ULLMOHHbIX CUCTEMAX CHUC/TEHUA;

cB060AHO onepmMpoBaTb NOHATUAMM: KOMMNAEKCHOE YNC/I0 U MHOXKECTBO
KOMM/IEKCHbIX YUCen, NpeacTaBAsTb KOMMIEKCHbIE YMC1a B anrebpanyeckon u
TPUroHomeTpuyeckom Gopme, BbINOAHATbL apuPMeTUYeckmue onepaumm C HUMKU 1
n3obparkaTb Ha KOOPANHATHOM N/IOCKOCTW.

YpaBHeHUA U HepaBeHCTBa:

CBO6OAHO onepupoBaTtb NOHATUAMU: UPPaALUNOHA/IbHbIE, MOKa3aTe/ibHbIE U
norapmd):v\mqecme HepaBeHCTBa, HaxXoA4nTb UX pelleHNA C NTOMOLLbIO
PaBHOCUNbHbLIX NMNEpPeEXoaos,

OCYLLLECTBNATL OTOOP KOPHEN NPy pelleHn TPUrOHOMETPUYECKOTO YPaBHEHUS;

cBo604HO onepmnpoBaTb NOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATb Heobxoaumble GopMy/ibl ANA PELIEHNA OCHOBHbIX TUNOB
TPUrOHOMETPUYECKMUX HEPABEHCTB;

cB0604HO ONepMPOBaTb NOHATUAMMU: CUCTEMA U COBOKYMHOCTb YPaBHEHUN U
HEepPaBEHCTB, PaBHOCU/IbHbIE CUCTEMbI M CUCTEMBbI-CNEACTBUA, HAXOAUTb PELUEHUA
CUCTEMbI M COBOKYMHOCTEN PaLMOHa/bHbIX, MPPALMOHA/bHBIX, MOKa3aTebHbIX U
Norapndmuyeckmx ypaBHEHUN U HEPABEHCTB;

pelwaTb paLMoHa/ibHble, UPPALMOHA/bHbIE, MOKa3aTe bHble, Norapudmmuyeckmne
TPUTOHOMETPUYECKUNE YPABHEHMA U HEPABEHCTBA, COAEP KALLME MOAY/U U
napameTpbl;

NPUMEHATb rpadpuyeckme MeToabl ANA PELEHNS YPaBHEHU U HEPABEHCTB, a
TaK)Ke 33434y C NapameTpamu;

MOAEeNNPOoBaTb PeasibHble CUTYyaLMK Ha A3blKe afrebpbl, COCTaBAATb BbipaXKeHus,
YpaBHEHWS, HEPABEHCTBA M UX CUCTEMbI MO YC/IOBUIO 3a4a4M, UCCNea0BaThb
MOCTPOEHHbIE MOAENN C UCNONb30BaHMEM annapaTta aarebpbl, UHTEPNPETUPOBaTb
NOJIYY4EHHbIN pe3ynbTar.

DYHKUMU U rpadPuKu:



CTPOUTb rPadUKN KOMMNO3ULIMU GYHKLMA C MOMOLLBIO 3/1€MEHTAPHOIO
nccnenoBaHUA U CBOMCTB KOMNO3ULIMK ABYX QYHKLNIA;

CTPOUTbL reomMeTpuyeckme obpasbl ypaBHEHUN U HEPABEHCTB Ha KOOPAMHATHOM
NI0CKOCTH;

cB060AHO onepmnpoBaTb NOHATUAMM: FPAPUKN TPUTOHOMETPUYECKUX PYHKLNI;

NPUMEHATb GYHKUUM ANA MOAENNPOBAHUA U UCCNeA0BaHUA peasibHbIX
NpoL,eccos.

Hayana matemaTtuyecKkoro aHanamsa:

MCNONb30BaTb MPOU3BOAHYIO ANA UCCeA0BaHMA GYHKLMM Ha MOHOTOHHOCTb U
3KCTPEMYMbI;

HaxXxo4uTb Hanbosbliuee U HaMMeHbLlee 3HauYeHNA GYHKLUUN HenpepbIBHOM Ha
oTpeskKe;

MCNONb30BaTb MPOU3BOAHYIO ANA HAXOXKAEHUA HaUIy4Llero peweHus B
NPUKNALHbIX, B TOM YXNCNE COLMANbHO-9KOHOMUYECKUX, 3aaa4aX, ANA
onpeAeneHnAa CKOPOCTU M YCKOPEHUA npouecca, 3agaHHoro opmynon nam
rpapukom;

cB060HO onepupoBaTb NOHATUAMM: NepBoobpa3Han, onpeaenEHHbIN MHTErpan,
Haxo4unTb NepBoobpasHble aneMeHTapHbIX QYHKUMIN U BbIMUCAATb MHTErpan no
dopmyne HbtoToHa-/lenbHMLa;

HaxXxoAWTb NAOLWAAN NNOCKUX GUTYP U 06BEMbI TEN C MOMOLLLbIO UHTErpana;

MMeTb NPeACTaBNEHME O MAaTEMATUYECKOM MOLE/IMPOBAHMN HA NpUMepe
coctaBneHunsa auddepeHumanbHbIX ypaBHEHUN;

peLwaTtb NpUKNagHble 3a4a4n, B TOM YUCNE COLMAIbHO-3KOHOMUYECKOTO U
dM3MYEeCKoro xapaKkrepa, cCpeicTBaMn MaTeMaTUYeCKoro aHanmsa.



TEMATUYECKOE NNTAHUPOBAHUE

10 KNIACC
Konunuyecrso yacos INEeKTPOHHbIe
No HaumeHoBaHue pas3genos U Tem (undposble)
n/n | nporpammbl Bcero KoHTponbHble lpaktuueckue | g6pasosartenpHbie
pabotbl pabotbl pecypcbl
MHOKeCTBO AeCTBUTENbHbIX YNCEe.
MHoro4yneHbl. PaunoHanbHble
1 24 1
ypaBHeHMA N HepaBeHCTBa. CucTeMbl
JINHEMHbIX YPaBHEHUN
5 ®yHKUMK U rpadukmn. CTeneHHan 1 1
bYHKUMSA € UenbiM NoKasaTenem
3 ApndmeTnyecKMin KOpeHb N-om 15 1
creneHun. MppaunoHanbHble ypaBHEHUS
Moka3aTenbHaa GyHKUMA.
4 10 1
MoKa3aTenbHble ypaBHEHUS
Norapndmuyeckan GpyHKUMA.
5 18 1

Norapuédmmyeckne ypaBHeHUA




6 TpuroHomeTpuyeckme BbiparKeHUAa n 27 1
ypaBHeHuA

7 NocnepoBaTenbHOCTU U Nporpeccumn 10 1

8 HenpepbiBHble dyHKUMKU. MponssogHaa | 20 1

9 MoBTOpeHue, 0606LIeHME, c 5
cMcTemaTusauma 3HaHUM

OBLLUEE KOJ/TMHECTBO YACOB MO MNMPOrPAMME | 136 10




11 KNACC

Konuuecrso yacos

DNEeKTPOHHbIe

Ne HameHoBaHue pas3genos U tem (umdposbie)
n/n | nporpammbl Beero KoHTponbHble | lpakTuyeckne | g6pasosatenbHbie
pabotbl pabotbl pecypcbi
1 NccnepoBaHue GyHKLMIA C MOMOLLbHO 29 1
npown3BoAHOM
2 MNepBoobpa3Hasa n nHTerpan 12 1
padurKM TPUrOHOMETPUYECKMX
3 GYHKUMI. TpUroHoMeTpuyeckue 14 1
HepaBeHCTBa
4 NppaunoHanbHble, NOKa3aTe/bHble U ” 1
norapmpmmnyecKkme HepaBeHCTBa
5 KomnnekcHble yncna 10 1
6 HaTypanbHble U uenble Yyncna 10 1
7 CncTtembl pauMOHaNbHbIX, 12 1

MppaunOHaZIbHbIX MOKAa3aTe/IbHbIX U




norapnemmnyecKkmnx ypaBHeHUM

8 3a4aQ4um ¢ napameTpamm 16 1
NoBTOpeHMe, 0bobLLeHne,

9 P Henm 16 2
cMcTemaTmsauma 3HaHUM

OBLUEE KOJ/TIMHECTBO YACOB MO NMPOrPAMME | 136 10
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