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INOACHUTEJBHAS 3ATIMCKA

YueOHBIN Kypc «AnreGpa W Hauala MaTeMaTHYeCKOTO aHANM3ay» SBISeTcs OJHUM U3
Haubonee 3HAYMMBIX B IIPOrPAMME CPEIHEr0 06IIEro 00pa3oBaHus, MOCKONBLKY, C OIHOM
CTOPOHBI, OH 00eCIeYMBaeT MHCTPYMEHTAIBHYIO 0a3y i U3YYCHHS BCEX ECTECTBEHHO-
HAyUHBIX KYPCOB, a C APYrOH CTOPOHBL, (OPMHMPYET JIOTHYECKOE M abCTPaKTHOE MBIMIICHUE
00y4arommnxcs Ha yYpoBHE, HEOOXOAMMOM Il OCBOEGHMS MH)OPMATHKH, OOLIECTBO3HAHNS,
HCTOpHH,  CTIOBECHOCTH M JPYTUX JUCUMIUIMH. B paMkax aaHHOro ydeGHOro Kypca
oOyvarommecs OBNAACBAIOT  YHUBEPCATLHBIM  S3BIKOM COBPEMCHHON  Hayku, KOTOpas
(hopMynHpyeT CBOM HOCTHKEHUS B MaTeMaTHYeCKOi dopme.

YueOHbIii Kypc anrebpbl M Haual MaTeMaTMYECKOTo aHATM3a 3aK/IajbIBaeT OCHOBY AJIst
YCHCUIHOTO ~ OBNAACHUA 3aKOHAMH  (DM3MKH, XHUMHH, OWOJOTMM, MOHUMAHHS OCHOBHBIX
TCHIACHUMH Pa3sBUTHA SKOHOMUKH U OGLICCTBEHHON KM3HH, MO3BOJISET OPUEHTHPOBATHCS B
COBPEMEHHBIX LII/I(I)pOBHX " KOMHBIOTeprIX TEXHOJIOTHAX, YBEPEHHO HCIIOJIB30BAThH WX AT
naneHeiimero o0pa3oBaHNs W B MOBCCAHCBHOW kM3HM. B To e BPEMA  OBIIAJICHHE
abCTPaKTHBIMH U JIOTHYCCKH CTPOTMMH KOHCTPYKLHAMH ajareOpel U MaTeMaTHYECKOTO aHallh3a
PasBUBACT  yMCHUC HaXOIMTh 3aKOHOMCPHOCTH, OOOCHOBBIBATH WMCTHHHOCTB, JOKA3HIBATH
YTBEPKICHHUA C MOMOIIBIO HHIYKIMH U paccy’k1aTh AeAyKTHBHO, HCIIONBb30BaTh 0606IMCH e U
KOHKDETH3alMI0, abCTparHpOBaHME M AHATOTHIO, (OPMHPYET KpeaTHBHOE W KPUTHUYECKOE
MBIILITIEHHE.

B xome msyuenns yueGuoro kypca «Anrebpa ¥ Hayala MaTeMaTHYECKOTO aHAIH3ay
o0yvaroumecs NOTyyarOT HOBBIH ONMBIT pelleHus NPUKJIAJAHBIX 3a/1a4, CaMOCTOSATEILHOTO
MOCTPOCHHA MaTeMaTHIECKUX MOJCINECH PpeaNbHBIX CHTYalMH, MHTEpNpeTauny TIOJTYYEHHBIX
PEIICHHIT, 3HAKOMATCSA C MPUMEPaMH MaTeMaTH4ecKHX 3aKOHOMEPHOCTEH B MpPHPOJE, HayKe
HCKYCCTBE, C BRINAIOIIMMHUCS MaTEMAaTHYECKUMU OTKPBITHSIMH H UX aBTOPAMH.

YueOHblit Kypc 06najaer 3HAYMTENBHBIM BOCTUTATETBHBIM MOTEHLHAIOM, KOTOpHIi
pCalM3yeTcs kak 4epes y4eOHBIH Marepuall, crocoGCTBYIOUIH (OpMHUpOBaHHMIO HAay4yHOT O
MHPOBO33pCHHMA, ~ Tak W 4epes cCHeUMpUKY y4eGHOH  JeATeTbHOCTH, Tpedyromrei
MPOXOIDKUTCIILHOH  KOHUCHTPAUMM — BHHMAHMS,  CaMOCTOSTCIBHOCTH, aKKypaTHOCTH |
OTBETCTBCHHOCTH 3a MOTYyYCHHbIH pE3yIbTar.

B ocHoBe MeTomukm oGyucHHs anreGpe M HavalaM MaTeMaTHYCCKOrO AHAIM3A JICHKUT
ACATENBHOCTHBIN MIPUHIIUIT 00 yYCHHS.

B crpykrype yuebHOro xypca «Anrefpa u Hauana MaTeMaTHUECKOTO aHATH3AY BBI/ICTICHBI
CICAYIOUIME COACPKATENBHO-METOANYECKUE NMHAK: «YHCIa M BHIYKCICHHSY, «DyHKUMU U
rpaduku», «YpaBHeHUs U HepaBeHCTBay, «Havana MaTeMaTHYECKOro aHanm3a», «MHoxecTBa 1
norukay. Bee 0CHOBHbIE copepKaTeNbHO-METOANYECKHE JTHHUM M3Y4alOTCAd Ha MPOTSHKEHUH
ABYX JIET 0OY4CHHs Ha YPOBHE CPEAHEro OOIIEro 06pas’oBaHHS, eCTECTBEHHO JIOTOJHAS APYT
Ipyra M TIOCTETCHHO HACHIWAACH HOBBIMH TeMaMH W pasienamu. JIaHHEBN y4eGHbIT Kypc
ABJAICTCS  MHTCTPATHBHBIM, TOCKONBKY oObeauHieT B ceGe COMEpPKAHHE HECKONbKHX
MATCMaTHYCCKUX JIMCUMILIMH, TaKHX Kak anrebpa, TPUTOHOMETPHS, MaTeMaTHYeCKHUil aHaJIn3,
TCOpH MHOMCCTB, MaTeMaTHueckas joruka u apyrue. ITo mepe Toro kak oGywarommecs
OBJAJICBAIOT BCE Oonee MWMPOKMM MAaTEMAaTHYECKHM allapaToM, Yy HHX IIOCIIEI0BATEILHO
(bopmupyeTcss M coBepIICHCTBYETCS yMeHHE CTPOWTH MAaTEMAaTHYCCKYI0 MOJENb peanbHOM
CHTYallNH, TPUMCHATh 3HAHMUS, TIOTYHMCHHBIC TIPH M3YHYCHHH y4eOHOTO Kypca, Js pellcHHs

CaMOCTOATEIBHO CHOPMYITUPOBAHHON MaTeMaTHYeCKOH 3alla4M, a 3aT€M HHTEpIpPEeTHPOBATH
CBOM OTBET.

!



ComcpxkatenbHo-MeTOonMYcckas  JTWHMS — «YWcoa W BBIYHCICHHSY 3aBepluacT
(hopMUpOBaHUE HABBIKOB HCIIOIB30BAHUS JEHCTBUTEILHBIX 9HCEI, KOTOpoe OBIIO HAayaTo Ha
YPOBHE OCHOBHOTrO 0ofmiero obpaszoBanus. Ha ypoBHe cpemnero o6miero obpazoBaHus 0coboe
BHUMAHHUE yJeieTcss (pOPMUPOBAHNIO HABBIKOB PALMOHAIBHBIX BBIYMCICHHN, BKIIOUAIOMNX B
ce0st MCTOJIB30BAHME PA3NTMYHBIX (OPM 3alMCH YMCIIA, YMEHHE IeNaTh NPHUKHUIKY, BBITOIHSATh
MPHOMIKEHHbBIC BBIMUCIIEHNS, OLEHHBATD YHCIIOBBIE BHIPAKEHHS, paGoTaTh ¢ MATEMATHYECKIMHU
KOHCTAHTaMH. 3HAKOMBIC 00YYalOIMMC MHOKECTBA HATYPATBHBIX, LENbIX, PALHOHATBHBIX H
ACHCTBUTENLHBIX YHCEN JOMOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX uMCel. B KaXJIoM W3 5THX
MHOXECTB pPACCMATPUBAIOTCA CBOHCTBEHHBIC €My crielM(UYEcKHe 3a1a4y U ONepaLluH: Je/CHHe
HAlleJI0, ONepHpOBAHME OCTAaTKaMH Ha MHOXECTBE LENBIX 4YHCel, 0COo0Ble CBOICTBA
PalMOHANBHLIX U UPPAlMOHATBLHBIX YUCEN, apuDMETHYECKHE ONEepalliH, a TAKXKe H3BICYCHHE
KOpPHS  HaTypallbHOH  CTENMeHH Ha  MHOXKECTBE  KOMIIEKCHBIX  YHCEIN. brnaronaps
MOCNIEN0BATEIBHOMY  PACIIMPEHNIO  Kpyra  HCTONb3yeMBIX —9HCEI W 3HAKOMCTBY C
BO3MOXKHOCTAMH MX TIPUMECHCHHA JUTA PCUICHHA Pa3IMYHBIX 3a1a4 GOpMHUpYyeTCs MpeICTaBIICHHE
O CAMHCTBC MaTCMAaTHKH KaK HayKH U ¢€ pOJIH B MOCTPOCHHH MOJIEJICH peallbHOTo MUpa, IMHPOKO
MCIIONB3YIOTCs 0000IEHNE U KOHKPETH3AIHA.

Junust «YpaBHEHUS M HEPABEHCTBA) PEATM3YETCA HA NMPOTSHKEHUM BCETO o0yueHus Ha
YPOBHE cpeliHero obmero o0pa3oBaHMs, IMOCKONBKY B KaXJAOM pasfele ITporpamMmer
MPENYCMOTPEHO PEIICHUE COOTBETCTBYIOIUMX 3a1ad. B pesynerare obyuarommecs: oBnageBaroT
PAa3TMYIHEIMA  METONAMH  PEIUCHMS  PALMOHANBHBIX, MPPALMOHATBHBIX, TOKA3aTeTbHEIX,
Norapu(GpMUYECKUX U TPHTOHOMETPHYECKUX YPABHEHMIH, HEPABEHCTB 1 CHCTEM, a TaKKe 3ajad,
coaepxkaunx napamerpel. IloqyueHHble yMEHHS WMPOKO HMCMONB3YIOTCS TIPH MCCIEAOBAHUH
(DYHKLMIA ¢ MOMOMIBIO MPOU3BOAHOM, NPU PEIIEHUH MPUKIIAIHBIX 32724 U 3a1a4 Ha HaXO0XICHUE
HaUOObWIMX ¥ HAUMEHBIUNX 3HAYEHUI GyHKIMu. [laHHAas COJICPXKATEIbHAS JIMHHUS BKIIFOYAET B
cebs Takke (GOPMHPOBAHHE YMEHHH BHITIOTHATE PACUETHI MO GopmynaMm, mpeoGpazoBaHUs
PallMOHATIBHBIX, NPPALHOHANLHBIX W TPUTOHOMETPHYCCKUX BBIPAKCHHI, @ TaKKe BHIPAKCHHIT,
COACPXKAWMX CTCHCHU W Jjiorapumel. Brarogapst nsydcHuro anreGpamdeckoro Marepuana
MPOUCXOMUT  albHCHIICC —pA3BUTHC  QITOPUTMHYECKOTO M aOCTPAaKTHOTO — MBITIICHHS
oOygaromxcs, GOPMHUPYIOTCS HaBBIKH e TyKTHBHBIX paccyJIeHHH, paboTel ¢ CHMBOJILHBIMH
(hopmamu, MpeICTaBICHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEl B BUIE PaBEHCTB U HEPaBEHCTB.
Anrebpa npeiaraeT 3 GEeKTUBHbIC HHCTPYMEHTBI IS PEIICHHS NPaKTHYECKUX U €CTECTBEHHO-
HAay4HBIX 3a/1a4, HarJAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK A3bIKa HAYKH.

CoznepkarenbHo-meToanyeckas A «DYHKIMH U TpadMKH» TECHO NEPETUIETACTCS C
ApYTUMH  JIMHUAMH  y4eDHOTO  Kypca, TOCKOJIBKY B  KaKOM-TO  CMBICHE  3a1aéT
MOCICNOBATCIBHOCTE  M3YIEHUA  MaTepaia.  M3ydeHHe  CTEMeHHOI, MoKasaTeNlbHOI,
NIOrapu(pMUYECKOH ¥ TPUTOHOMETPHUECKUX (YHKIMIA, HX CBOMCTB rpaMKOB, HCMOIL30BAHUE
DyHKUMIA IS pelleHns 3ajay M3 APYTMX yueGHBIX NPEAMETOB U PEATbHON JXKU3HU TECHO
CBA3AHO Kak ¢ MaTeMaTHICCKUM aHATH30M, TaK U C PEIICHUEM YPaBHEHHI M HepaBeHCTB. IIpu
OTOM 00JblIOE BHUMaHHE yAenseTcss (hOPMHPOBAHHIO YMEHUS BBIpaxkaTb (opMynamu
3aBHCHMOCTH MCKIY Pa3HYHBIMU BETHYHHAMH, HCCIICAOBATh MOTYYCHHbIC (QYHKIMH, CTPOUTE
uX rpadukn. Marepuan 9Toil CoaepKaTeNBHON IHMHMM HAlEIeH Ha pasBUTHE YMCHHH W
HABBIKOB, TIO3BOJIAIOIINX BBIPAKATE 3aBHCHMOCTH MEXKIY BCIMUMHAMH B PaslMuHOl dopMe:
aHAIIMTUYCCKOM, rpaduyeckoi W croBecHoW. Ero wu3yucHue CIIOCOOCTBYET pPa3BUTHIO

AITOPUTMUYECKOr0  MBINUIEHUS, CHOCOOHOCTM K  00O0OLIEHHIO U KOHKPETHU3ALIUH,
UCIIOJIb30BAHUIO aHAJIOTUM.




ConepxatenbHast muHMs «Havala MaTeMaTHYECKOTO aHATM3a» TO3BOJIACT CYIIECTBEHHO
PacIIMPUTL KPYT Kak MaTeMaTHYECKHX, Tak W IPUKJIAJHBIX 3a1a4, JOCTYIHBIX 00YJaroImMcs,
TaK Kak y HUX TOABJIACTCA BO3MOKHOCTL CTPOUTH IpaMKH CIOKHBIX (HYHKUMIA, ONPenenaTh ux
HaubONbLINE ¥ HAUMEHbBLINE 3HAYCHNS, BLIYUCIATD TIOWAAU GUIYp U OOBEMBI TeJl, HAXOIUT
CKOPOCTH M YCKOPEHMA mpoueccoB. [laHHas conepkarenbHas JIHHMA OTKPBLIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHHSI MAaT€MaTHYECKMX MOJENeH pealbHBIX CHUTYallHi, M03BOJSET
HaXOMTh HauJlydIlee PEIICHHE B MPHUKIAIHBIX, B TOM YHCIE COLMATBLHO-3KOHOMHYECKHUX,
3a7ayaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTHYECKOr0 aHaln3a CHOCOOCTBYET pa3sBUTHIO
abcTpakTHOTO, (hOPMATBHO-IOTHYECKOTO W KPEaTHBHOTO MBILIIEHHUS, popmupoBanuio ymenuit
pacrio3HaBaTh MPOSBIECHHUSA 3aKOHOB MATCMATHKH B HayKe, TEXHHMKE U HCKyccTBe. OOyyarommecs
Y3HAIOT O BBIAAIOIIUXCA PE3yIbTaTax, MOMYYCHHBIX B XOJIe PA3BUTHS MATEMATHKH KaK HAaYKH, U
00 nx aBTopax.

ConepikarenbHo-MeTodeckast JHHUS «MHOXKECTBA W JIOTHKa» BKIIFOYaeT B  ceOs
OJICMCHTBI  TCOPHM MHOKCCTB M MaTeMaTHYeCKOH JIOTHKH. TeopeTHKO-MHOKECTBEHHBIE
MPCACTABJICHUA TIPOHM3BIBAIOT BECh KypC INKOJNBHOM MaTeMaTHKM W IpelaraioT Haubolee
YHUBEPCATbHBIN S3bIK, OOLEAMHAIOMMHA BCe pasienbl MAaTEMaTMKM M eé MPUIOKEHWH, OHH
CBA3BIBAIOT Pa3HbIC MATEMATHYECKUE NMCLUMIUINHBI U X TIPUJIOKEHUS B €IMHOE Lenoe. [1o3Tomy
BXHO J1aTh BO3MOXHOCTb 00y4aloUIEMYCsl MOHHMATh TEOPETHKO-MHOKECTBEHHBIH S3bIK
COBPEMEHHOH MAaTEeMATHKM M HCIOJb30BATH €r0 I BBIPAXKEHHS CBOMX MbICIIEIL. Hpyrum
BAKHBIM TPU3HAKOM MAaTEMATHKH KaK HayKH CJEIyeT MPHU3HAaTh CBOHCTBEHHYIO €if CTpPOrocTs
00OCHOBaHMH W  CENOBAaHHE OMPENENEHHBIM TpPAaBMIaM  I[IOCTPOCHHS  /IOKA3aTENTbCTB.
3HAKOMCTBO C 3JIEMEHTAMM MAaTEMaTHYECKOM JIOTMKH CHOCOGCTBYET pasBUTHIO JIOTMUYECKOTO
MBIIUICHHsST 00YYaroIMXCs, MO3BONSIET UM CTPOUTH CBOM PACCYXKIEHHS HAa OCHOBE JIOTHYECKHX
npaBuil, OPMUPYET HABBIKM KPUTHYECKOTO MbIIITICHHUSL.

B yueOHOM Kkypce «Anrebpa M Hayamza MaTeMaTHYECKOTO aHAIH3a» IPUCYTCTBYIOT
OCHOBBI ~ MaTCMaTHYECKOTO  MOICIMPOBAHMSA,  KOTOPBIC  TIPU3BAHBI  CMOCOGCTBOBATH
(bopMIpOBaHNIO HABBIKOB TOCTPOCHHMS MOJENEH pCANbHBIX CHTYALHH, HCCIETOBAHHUS OTHX
MOJICTICH ¢ MOMOUIBIO amnmapaTa anreOpsl M MaTeMaTHYECKOTO aHaJH3a, UHTEPIIpETaluH
MOTYYEHHBIX pe3ynbTaToB. Takne 3alaHMs BIUIETEHB B KaXIBIH M3 pa3leloB MpOTPaMMbL,
MOCKOJIBKY BECh MaTepuall y4eOHOro Kypca IMPOKO HCHONb3YeTCs A1 PELICHUS PUKIATHbIX
3anad.  [lpy  pemieHMM pealbHBIX — NPAaKTHYECKHX 3a7ad  06YYaloLIMecs pa3BUBAIOT
HabJIO1aTENBHOCTb, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH, abcTparupoBaThCs, MCMONIB30BAThH
aHanornto, 0000wWwaTk ¥ KOHKPETH3HPOBaTh MNpobiemy. JlesTenbHOCTL MO bopmupoBanuio
HABBIKOB PCIICHMNS MPUKIAAHBIX 3a1a4 OPraHU3YeTCs B MPOLECCE H3YUEeHNS BCEX TeM Y4eOHOro
Kypca «Anrebpa 1 Hauajga MaTeMaTHYECKOTO aHATH3ay.

Ha usyuenue yueGHoro kypca «Anre6pa 1 Hauana MaTeMaTHUYECKOTO aHATM3a» OTBOIUTCS
272 vaca: B 10 knacce — 136 uyacos (4 yaca B Hememo), B 11 kmacce — 136 yacos (4 yaca B
HEJIEII0).




COJIEP’ KAHUE OBYYEHUS
10 KJIACC

Yucia 1 BLIYHCICHUS

Paumonanehble uncna. OGEIKHOBEHHBIE W IeCATHYHBIE IPOOH, MIPOLEHTHI, OECKOHEUHbIE
nepruoauyeckue apodu. [pumenenne apobeit v MpoleHTOB AT permeHus MPUKJIAAHBIX 3a7a4d U3
Pas3IMUHBIX OTPACiel 3HAHWH U peajibHOM KU3HH.

HeicrBuTenbhble uucna. PaunoHanbHele U MppauMoOHaNbHBIE YKCIA. ApudpmMernueckue
ONepauuu ¢ ACHCTBUTENBLHBIMM 4MciaMu. Moaynb JeHCTBUTEIBHOTO YMCIA M €ro CBONCTRA.
[pubmux€nHble  BBIYMCICHHS, NPABUIA OKPYTIICHHS, NPUKHAKA M OLEHKA pe3ynbTaTa
BBIYUCJICHUM.

Crenenb ¢ ueneiM nokasareneM. bunom Herorona. Mcrons3oBanue moaxoasmeit (hopMEI
3aMUCH IeHCTBUTETBHBIX YHMCENT TS PEIeHNs MPAKTHYECKUX 3a1a4 U TPeICTaBIeHNs JaHHBIX.

Apu(METHYECKNIT KOpEeHb HATYPAJILHOI CTENeHH! U ero CBOMCTBA.

CTeneHb ¢ palMoOHalbHBIM TOKa3aTellcM U o CBOMCTBA, CTCNCHBL C ICHCTBUTCIBHBIM
[1I0Ka3aTeJIeEM.

Jlorapudm gncna. Coitctsa jnorapudma. JecaTUuHbIE U HaTypaJIbHBIE JIOTapU(pMEL.

CHHyC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMcHTA. ApKCI/IHyC, APKKOCHHYC H
APKTAaHI€HC YHCJIOBOTO apryMEHTa.

YpaBHeHUs M HepaBeHCTBA

ToxaecTBa ¥ TOXKIECTBEHHEIE TIpeoOpa3oBaHus. YpaBHEHHe, KODEHb YpaBHEHHS.
PaBHocuibHEIE ypaBHEHNs 1 ypaBHeHUs-ClieAcTBA. HepaBeHCTRO, peleHne HEpaBEHCTRA.

OcHOBHbIE METO/IbI PEIIEHNs LENbIX W APOOHO-PALMOHATLHBIX YPABHEHHUH 1 HEPABEHCTB.
MHorounenbl OT onHON TepeMeHHOH. JleneHHe MHOrOUYIEHa HA MHOTOYNEH C OCTATKOM.
Teopema besy. Muorounens: ¢ nensiMu kospduuuentamu. Teopema Buera.

IIpeobpasoBanus YHCIOBBIX BEIP@XEHHIT, COAEPIKALINX CTETIEHN H KOPHIL.

Wppaunonansieie  ypaBHeHHs. OCHOBHBIE ~ METOIBI  PEUICHHS UPPaLHOHAITEHBIX
YpaBHEHHUM.

IToxasatenbrbic ypaBHeHus. OCHOBHBIC METO/IbI PCLICHUS MTOKA3aTEIBHBIX YPaBHCHHUIA.

IIpeoGpasoBanue BRIpasKEeHUH, COACPIKAIIMX JTOTapUPMEL

Jlorapudmuueckne  ypasHeHus. OCHOBHbIE METOABI PEIICHHSA JOTapHpMHAUECKHX
YpaBHEHHUH.

OcHoBHble TpuroHomeTpnueckue (opmymbl.  [Ipeobpasopanne TPUTOHOMETPHUYECKUX
BBID@)KCHUH. Pellenne TPHTOHOMETPHYECKHUX YpaBHEHMIA.

Pewenne cucteM NMHEHBIX ypaBHeHWil. MaTpula CHCTEMBI JHHEHHBIX YpaBHEHHH,
Onpenenuren MaTpuibl 2x2, €ro reOMETPUYECKMH CMBICT M CBOMCTBA, BBIYMCIEHHE Ero
3HAYUCHW, IPUMEHEHNE ONPEICTUTEIIS Ul PELICHNA CUCTEMBI JIMHEHHBIX ypaBHEeHUiH. Pelenue
NPUKIaJHBIX 33/1a4 C MOMOUILIO CUCTEMbl IMHEUHBIX ypaBHeHHil. MccnenoBanue nocTpoeHHoit
MOJIEJIU € MOMOLIBLIO MAaTPULL ¥ OIPEACIUTENCH.

[Toctpoenne matemaTnyecknx Mozeneil peasbHON CHTYAIHH ¢ MOMOIIBIO YpaBHEHHH U
HepaBeHCTB. [IprMeHenve ypaBHEeHHiT W HEpaBeHCTB K PEUICHHIO MaTEMaTHYeCKHX 3a1ad H
3aJa4 U3 pa3iIMYHBIX 00JaCTeH HAYKN M peallbHOM KU3HH.

DOyHKUMM ¥ TPadUKH

@yHKIMA, Cr10co0bl 3aiaHus (QyHkuUK. B3auMuO 0oOpaThble (yHKIuM. Kommosurms
bynkuumii. lpaduk Gpynximm. DnemenTapHble 1peoGpazoBanus rpauKkoB GyHKIMHA.



Ob6nactb onpeaeneHnst © MHOXKECTBO 3HAUCHHH (YHKIIMH. Hymn dynkumn. [pomexytiku
3HAKOMOCTOAHCTBA. YETHBIC M HeuéTHRe QyHKuMU. [lepromuyeckue (GyHKIUH. IIpomexyTku
MOHOTOHHOCTH (QyHKUMHM. MaKCUMyMbl H MUHUMYMBbI (yHKIUK. HauGombliee U HamMeHbIIee
3Ha4YeHUA QYHKUMN HA IPOMEKYTKE.

JInneiinas, kpagpaTnyHas u ApoOHO-TMHERHAS QYHKIMH. DleMeHTapHOE UCCIEA0BAHNE U
TOCTPOEHHE UX IpadUKOB.

Crenennas GyHKUMS ¢ HaTypalbHBIM M IENBIM TTOKasaTeldeM. EE cBOHCTBa u rpaduk.
CBoiicTBa M rpaguk KopHs n-oil cTeneHd Kak (GyHKIUH 00paTHOM CTeNeHH ¢ HaTypanbHBIM
MoKa3aTeseM.

IlokasatenbHas u gorapupMudeckas GyHKIHHE, UX CBOWCTBA U rpaduku. Ucnons3osanue
rpahuKoB QYHKIHH JUIS penieHus ypaBHEHHIT.

TprroHomerpudeckas —OKpY:KHOCTb, — OTpeieNcHIie TPUTOHOMETPHYECKUX  (DYHKIIHIA
YHCIIOBOTO apTyMEHTa.

OYHKUHMOHATBHEIC 3aBHCHMOCTH B PEallbHBIX TIPOICCCaX M SIBIICHHSAX. I'papukn peanbHBIX
3aBUCHMOCTEH.

Havana matemaTuyeckoro anaimsa

[locnenosarenbroOCTH, CIOCOOBI 3a1aHUs MOCIEN0BATENBHOCTEH. METON MaTeMaTHIECKO
WHAYKUMHA. MOHOTOHHBIE M OrpaHWYEHHBIE MOCIEA0BATEILHOCTH. HcTopus BO3HMKHOBEHUs
MAaTEMATUUYECKOTO dHaIN3a KaK aHa/IM3a OECKOHEYHO MaJlbIX.

ApndMeTnyeckas W TeoMeTpUYeckas — TpOTpeccHd.  BeckoHewHo yOBIBaromIast
reomeTputeckas nporpeccus. Cymma GecKOHEYHO YOBIBaIOIIEH eOMETPUYECKOH TPOrpeccHH.
JIuneldnbli M oKcnOHeHUMaNBHBIA pocT. UYmcno e, ®opMyna CIOXHEIX MPOLEHTOB.
Hcnonssosanue nporpeccuu Ans pelenus peanbHbIX 3a1a4 MPUKIIAJHOTO XapaKTepa.

HenpepeiBubie ¢GyHkuuu u wux cBoiictBa. Touku paspeiBa. ACHMOTOTEI TpaduKOB
¢ynxuumii. CBoiicTBa GYHKUMI HENpepBIBHBIX HA oTpe3ke. MeTox MHTEpBAJIOB IS pelIeHHs
HepaseHCTB. [IpuMeHEHNE CBOMCTB HENPCPBIBHBIX QYHKIIMIT TSt PCILCHUS 3a1ad.

[epas n BTOpas nponssoamsic GpyHkunn. OnpencneHue, TCOMETPUYECKUH U (U3HUECKUIT
CMBIC]T TIPOU3BOJHON. Y paBHEHHUE KacaTeIbHOMN K rpauKy GYHKIHH.

[IponsBonusie snemenTapHEX GyHKIM. [TponsBoIHAS CYyMMBL, TIPOM3BENIEHUS, YaCTHOTO
W KOMITO3ULMU (PYHKIIKM.

MHozkecTBa M T10rHKa

MHoxecTBO, onepauyi HaJ MHOXECTBAMHM M WX CBOWCTBA. Huarpammsl Diinepa—Benna.
[IpuMeHenne TeOpeTHKO-MHOKECTBEHHOTO ammapara s ONUCAHMS pEabHBIX TPOLECCOB U
ABJICHIH, TIPH PELIEHNHN 3a]1a4 U3 IPYTHX Y4eOHBIX IPeAMETOB.

Onpenenenne,  Teopema,  CBOWCTBO  MaTeMaTHYECKOTO obweKTa,  cienacTaHe,
J0Ka3aTeNbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KJIACC

Yucia v BBIYMCITEHUS

Harypanenbie n nemste wuncna. TTpuMeHeHMe NPH3HAKOB AETHMOCTH IIEITBIX qHcen,
HanOonbuMil obumit gemrens (nanee — HOJM) i HanMeHbInee obmiee kpatHoe (manee — HOK),
OCTaTKOB IT0 MOXYJIIO, aJlTOpUT™Ma EBKIINAa TS peleHus 3a1a4 B LEIBIX YHCTax.

KommyiekcHble wucia.  AnreGpanmdeckas W TPUTOHOMCTpHYCCKAs (GopMbl  3amHCH
KOMIITICKCHOTO MHC/1a. APHQMETHYECKUE ONEPaliy ¢ KOMIUICKCHBIMU 9uciIaMi. M306paxkeHue
KOMILICKCHBIX THCEN Ha KOOPAUHATHOH r1ockocTu. ®opmyna Myaspa. Kopru n-oii crenenu us



KOMIUICKCHOTO YHCJIa. HpHMeHeHHC KOMIUJICKCHBIX 4YHCENT IJIA pCICHUA (1)PI3H‘~ICCKHX u
TCOMETPHUYECKHUX 3a/a4.

YpaBHenus u HepaBeHcTBa

Cucrema 1 COBOKYNHOCTb YpaBHEHHiT 1 HEPaBECHCTB. PaBHOCHIIbHBIE CHCTEMBI M CHCTEMbI -
cinencTsus. PaBHOCHIIbHbIC HEPABEHCTBA.

Otbop KkopHEll TpHUrOHOMETpHYEeCKHX YPaBHEHHH C MOMOIIBIO TPUTOHOMETPHYECKOI
OKPYKHOCTH. PelleHNe TPHTOHOMETPHYECKIX HepaBeHCTS,

OCHOBHbIE METO/IbI PEIIEHUs TOKA3aTENbHBIX 1 JIorapu(pMUYECKHX HEPABEHCTB.

OcHOBHbIE METO/BI peleHus UppauvOHalIbHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABI  peIIeHHS  CHCTEM W COBOKYITHOCTEH  palMoOHaILHBIX,
MPPalHOHAIEHBIX, IOKA3aTEIBHBIX U JIOTapU(PMUYECKUX YPAaBHEHHIA.

VpaBHEHMUsI, HEPABEHCTRA H CHCTEMBI C napameTpamu.

[IpuMenenne ypasHeHnii, cucrem u HCPABCHCTB K PEINEHHIO MAaTEeMaTHYECKHX 3aj1a4 U

3allad M3 pasiMYHBIX O0NIacTeH HaykM W pealbHOi KH3HH, MHTCPIIPETAUMS TOJYYSHHBIX
pe3yIbTaToB.

DYyHKUMH ¥ rpaduKu

I'paduk xomnosunmu ¢ysxumit. [eomerpuyeckue 00paskl ypaBHCHHI M HEPAaBEHCTB Ha
KOOPJAMHATHOM IMJI0CKOCTH.

Tpuronomerpuueckne hynximu, ux ceoiictea u rpapuku.

I'padnaeckne merons! pemenns ypasHenuit n HepaBeHCTB. ['padmuueckne meTomsl
PEIICHHUS 3a]1a4 ¢ MapaMeTpaMy.

Hcnonbsosanne rpadgukos dyHkumii ans mccieqoBanus NPOLECCOB M 3aBUCHMOCTEN,
KOTOPBIC BOSHUKAIOT NPH PELICHNH 3a/1a4 U3 APYTUX Y4eGHBIX IPEAMETOB U peanbHOM KU3HU.

Hauana matemaTuueckoro anaimsa

IIpuMeHenye MPOU3BOAHOM K HCCIIeI0BAHUIO YHKIMIT Ha MOHOTOHHOCTE H 9KCTPEMYMBI.
Haxoxnenne HanGomnsuero n HauMeHbIIEro 3HAYCHMI HETIPEPBIBHON ()YHKIINH Ha OTpE3Ke.

IlpuMeHeHNE TPOM3BONHON TS HAXOKICHIS HAaMJIy4IIEro pPECIICHUST B TPUKIATHBIX
3ajiaqax, JUId OTPCACNECHUA CKOPOCTH M YCKOPEHHs Mpoliecca, 3alaHHOTO bopmynoit umm
rpadukoM.

[lepBooOpasHas, ocHOBHOE CBOICTBO nepBoobOpasubiX. Ilepsoobpasnbie 3JIEMEHTAPHBIX
Gynxuwii. [TpaBuna HaxoxaeHus I1epBOOOPA3HBIX.

HNurerpan. I'eomeTpuueckuii cmbich uHTerpana. Beruncnenne onpenenénnoro HHTErpana
1o popmyne Hetorona-JleiiGuuna.

IIpuMeHennte uHTerpama mId HAXOKEEHMS TIOMATeH MTOCKHX buryp u o6némoB
TCOMETPHUYECKUX TEJ.

[pumepsr pewennii aupdepenimansubix YpaBHeHHi. MaTtemaTHueckoe MozenupoBaHue
PEATEHBIX MPOLECCOB ¢ NOMOLLBIO A hepeHIIHaNbHBIX YpaBHEHHIA.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIN YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBLIEI'O OBPA30OBAHUS

JMYHOCTHBIE PE3YJIbTATHI

1) rpazaancKkoro BoCcIuTAHMS:

chopMipoBaHHOCTE FPOKIAHCKONW  MO3MLMM  O6yvalowierocs  Kak aKTUBHOTO U
OTBETCTBCHHOTO 4JIeHAa POCCHHCKOro obliecTBa, NIPEICTABJIEHUE O MAaTEMaTHYECKHUX OCHOBAX
(GyHkunOHMpOBaHUS PasIMYHBIX CTPYKTYp, SIBJIEHMIA, NPOLEayp TpaKOaHCKOTO 0OL[ecTBa
(BLIOOPBI, OMpockl u APYroe), yMeHue B3auMOAECHCTBOBATL C COLUMAIBHBIMU HHCTHUTYTAMH B
COOTBETCTBHH C MX (QYHKUMAMHI M HA3HAYCHHEM:;

2) N1aTPHOTHYECKOI0 BOCIIMTAHMS:

chopmMHpoBaHHOCTE POCCHIICKOI TpakaaHCKOiH WACHTHYHOCTH, YBXKEHUS K MPOLIIOMY 1
HACTOALLEMY POCCHHCKONH MaTeMaTHKH, LeHHOCTHOE OTHOLUCHHE K NOCTHXEHHSIM POCCHHCKHX
MAaTCMaTHUKOB W DPOCCHUHCKOM MaTeMaTHUYeCKOii IIKOJIBI, MCIIOJIb30BAHUE 3THX IOCTHXKCHHII B
APYTHX HayKaX, TEXHOIOTHUAX, chepax SKOHOMUKH:

3) AyXOBHO-HPABCTBEHHOI0 BOCIHTAHMS:

OCO3HAHME  NyXOBHBIX  LEHHOCTEHl  poccHiickoro Hapoxa, chHOpPMHPOBAHHOCTE
HPABCTBCHHOIO CO3HAHMA, HTHYECKOTO TIOBENCHNS, CBA3AHHOIO C NPAKTHYECKUM MTPUMEHEHHEM
JOCTHXKEHHUH HAYKH U NeSTelbHOCTBIO YYEHOTO, OCO3HAHWE NMYHOTO BKIala B TTOCTPOCHHE
YCTOHYMBOro Gyaymiero;

4) 3CTeTHYECKOT0 BOCIIUTAHHUS:

SCTCTHYECKOC  OTHOIUICHWE K  MHPY,  BKJIIQuAs 3CTETUKY  MaTeMaTHUYECKUX
3dKOHOMEpHOCTEH, 00BEKTOB, 3ajaw, PCLICHHH, pacCykIeHUH, BOCIIDUUMYHUBOCTh K
MAaTEMATHYCCKUM aCIIEKTaM Pa3/IMYHBIX BH0B HUCKYCCTBA,;

5) puzuyeckoro BocnuTanusn:

ChOPMHPOBAHHOCTE yMCHMS MPUMCHATE MaTEMaTHYCCKIE 3HAHUST B MHTEpECcax 3JI0pPOBOTO
U OesomacHoro o6pasa KH3HH, OTBCTCTBCHHOC OTHOIICHHE K CBOECMY 3JI0pOBBIO (310pOBOE
TATaHKe, cOaTaHCUPOBAHHBINH PEXKHM 3aHATHIT H OTABIXa, pErylsapHas Qu3ndeckas aKTHBHOCTE),
(usngeckoe cosepureHcTBOBaHME IIPH 3aHATUAX CIIOPTUBHO-0310POBUTEILHOM JAEATEIBLHOCTRIO;

6) TpynoBoro Bocniuranus:

TOTOBHOCTb K TPYyIy, OCO3HAHUEC LICHHOCTH TPYAOIFOOMS, HHTEPEC K PasTHIHbIM chepam
npodeCCHOHATLHOIM ACATCIBHOCTH, CBA3aHHBIM C MaTEMAaTHKON U eé NPHIIOKECHUAMH, YMEHHE
COBEpIIATE  OCO3HAHHBIH BBIOOD OymymIeit MpoQeccHi W peaTH3oBEIBATH COOCTBEHHEBIE
KH3HCHHBIC TMTaHbI, TOTOBHOCTH M CHOCOGHOCTL K MaTeMaTHYeCKOMYy 00pa3oBaHHI0 W
CaMO00pa30BaHUIO HA MPOTSKEHUH BCeit KU3HU, TOTOBHOCTh K aKTHBHOMY YYacTHIO B PElIEHUH
TIPAKTUYECKUX 3aa4 MaTeMaTHYECKOMH HaMpaBIIEHHOCTH;

7) 3KOJIOTHYECKOTO BOCITHTAHUS

CHOPMUPOBAHHOCTL  HKOJIOrHYECKOIi KyIbTYypbl, [OHUMaHUE BIMAHUSA COLUAIBLHO-
9KOHOMHYECKHMX TIPOLIECCOB HA COCTOSHMUE MPUPOHOH M COUMANBHON Cpeibl, 0CO3HAHME
riobanrbsHOTO XapaKTepa  SKONOTMYECKHX  MpobieM, OpHEHTalUMss Ha  NpPHUMEHEeHHe
MaTCMaTHYCCKUX 3HAHWH JUIA pellleHMs 3a1ay B 00IacTH OKpY’KarolleH Cpelibl, MITaHHpOBaHHE
TMOCTYNKOB 1 OUCHKH MX BO3MOXHBIX MOCICACTBHI JIs1 OKpYXKarouleH cpeJibl;

8) uennocTH Hay4YHOrO MO3HAHUS:



chOPMHUPOBAHHOCTH ~ MHPOBO33PCHHS, COOTBETCTBYIOIIEIO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKd M OOLICCTBEHHOW NpPAKTHKH, IOHMMAaHUE MaTEMATHYECKOW HAYKHU Kak Chepsl
4eJI0BeUeCKON JeATeNIbHOCTH, ITAloOB €€ Pa3BUTH U 3HAUYUMOCTH UL Pa3sBUTHUS LIMBUIU3ALINH,
OBJaJCHNE A3BIKOM MATEMATUKKU U MaTEMAaTHYECKON KYIbTYPOH Kak CPEIICTBOM TO3HAHUs MHpa,
FOTOBHOCTb OCYLUECTBJISATH MPOSKTHYIO M MCCIIEN0BATENILCKYIO IEATEIbHOCTh HHIMBUAYAIbHO U

B IpyTImeE.

METANPE/IMETHBIE PE3YJ/IbTATbI

Mo3naBaTebHbIe YHHBepPCAJIbHbIE Y4eOHbIe IeHCTBHS

BazoBble Jlornyeckue AefdcTBUA:

BBIABIATL M XaPaKTEPU30BATh CYLIECTBEHHbIC NPHU3HAKH MATEMAaTHYECKHX OOBEKTOB,
TMOHSTHH, OTHOLIEHMI MekXAy TOHATHAMH, (OPMYIMPOBATh  ONpPENENEeHUs  IOHATHIA,
YCTAaHAB/MBATh CYWIECTBEHHBIH TPH3HAK KIAcCH(VKAUWM, OCHOBaHMS s o0obuieHns w
CpaBHEHMsl, KPUTEPHHU ITPOBOJIMMOr0 aHaJIN3a;

BOCTIPUHHMATh, (GOPMYJIHPOBATE M MPeoOpasoBBIBATE CYXKICHHUS: YTBEPAUTCIBHBIC U
OTpHIATEIbHBIC, €IMHUYHbIC, YACTHBIE M 00IINE, YCIOBHEIC,

BBISIBJITE MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBS3M M IIPOTUBOpeYMs B (akrax,
JTaHHBIX, HAOIOJEHWAX W  YTBEPKACHWAX, TIpe/ularaTb KPUTEPUM  JUIS  BbISBICHUS
3aKOHOMEPHOCTEN M MTPOTUBOPEUH;

nenaTh BBIBOABI C WCTOTB30BAHWEM 3aKOHOB JIOTMKH, OEIYKTHBHBIX W WHIYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKITI0UeHHH 110 aHaloTuH,

MPOBOJIUTH CAMOCTOSATENIEHO 10Ka3aTeIbCTBA MaTEMaTHYECKUX YTBEPKACHUA (MpsAMBIE 1
OT MNPOTMBHOrO), BBICTPAMBATh APryMEHTALMIO, TPUBOAWTH MPUMEPbl W KOHTPNPUMEPEI,
000CHOBBIBATH COOCTBEHHBIE CYXKAEHHS U BHIBOJBI,

BBIOMpATh Ccnoco® perieHus y4eOHOM 3ajaud  (CPAaBHUBATH HECKOJBKO BAapUAHTOB
pelienus, BBIOMpaTh Haubonee MOAXOAAMMA ¢ YYETOM CaMOCTOSTENBHO —BhIAETECHHBIX
KPUTEPHEB).

Ba3oBble uccae1oBaTebCKHe IeACTBUS:

MCTIONIB30BaTh BOIPOCH! KaK MCCIIEI0BATeILCKHH HHCTPYMEHT TO3HaHUsA, GOpMyIHpOBaTh
BOIIPOCKHI, (DUKCHUPYIOIIHE IPOTHBOpEUNE, IpoOdjieMy, YCTAaHABIMBATh HCKOMOE M JIaHHOE,
(GopMHpOBATEH THIIOTE3Y, apI'YMEHTUPOBATh CBOKO MO3UIUI0, MHEHHUE,

MPOBOAUTL ~ CaMOCTOSITCIBHO  CTIIAHMPOBAHHBIH  OKCIICPUMCHT,  HCCICAOBaHWE IO
YCTaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHMS, MPOLECCa, BBIABICHHUIO
3aBUCUMOCTEN MeX Ty 00beKTaMH, IBICHUSIMH, ITPOLIECCAMH;

caMOCTOATENbHO (hOpMyTHPOBaTh 00OOIIEHHUS 1 BBIBOABI 110 Pe3ybTaTaM IPOBEAEHHOTO
HaOIIOAEHUS, UCCIIEIOBAHMS, OLIEHUBATL JOCTOBEPHOCTH MOIYYEHHBIX PE3YJIbTATOB, BHIBOJOB U
000011IeHNH;

NPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOLECCA, & TAKKE BbIABUIaTh MPEAOIOKEHHUA O
€ro Pa3BUTHH B HOBBIX YCIIOBHAX.

Padora ¢ undopmanuei:

BBIABJIATH AeUIMTH HHQOPMAINHN, JAHHBEIX, HEOOXOAUMBIX [UIsl OTBETA Ha BOMPOC U AN
pelLIeHUs 3a1auH;

BHIOMpaTh WH(MOPMALMIO W3 MCTOYHMKOB  PasJIMYHBIX  THIIOB, aHAJM3UPOBATS,
CHCTEMATHU3HPOBAaTh M HMHTEPIPETUPOBATH HMH(OPMAIMIO pPasIMIHBIX BHAOB H  (opMm
NpeICTaBICHHUS;




CTPYKTYpHpOBaTh  WH(pOpMALWIO, TPEACTaBIATE €€ B pasM4HbIX  (opMmax,
WJLTIOCTPUPOBATEH TPahUUIECKH;

OlEHMBATbL HAAEKHOCTH MHPOPMAIMU TI0  CAMOCTOATENLHO  CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKATHBHbBIE YHHBepcalbHbIe yueOHble JelicTBUs

Obmenue:

BOCTIPUHUMATh W (POPMYIMPOBATH CYKJACHHA B COOTBETCTBUM C YCIOBHAMH M LCIIMH
O6IICHNS, SCHO, TOYHO, TPAMOTHO BBIP@KATh CBOKO TOYKY 3PCHMS B YCTHBIX M MHCHMCHHBIX
TeKCTaX, JaBaTh TOSACHEHWs 110 XOAY pEIIeHHs 3aJa4yd, KOMMEHTHPOBATh TONY4EHHBIH
pe3ynbTaT;

B Xo/ie 0OCYKIEHHUS 3a/aBaTh BOIPOCHI MO CYMIECTBY OOCYKIaeMOM TEMBI, IPOOIEMBI,
pelaeMoii 3a1auM, BHICKA3bIBaThb MW, HALCNCHHBIC HA TOMCK PEIUCHMUs, CONOCTABITE CBOM
CYKJIEHUS C CYXKICHWSIMH APYrMX YYaCTHHKOB JWanora, 0OHapyKnBaTh PasiMive M CXOJACTBO
MO3MIIMIA, B KOPPEKTHOM (opMe HOPMYINPOBATH PA3HOITIACHS, CBOU BO3PAKCHHUS;

TMPEACTaB/IATE Pe3y/IbTaThl PEIICHUs 3aladu, JKCIEPHMEHTa, HCCIeI0BaHUs, MPOEKTa,
CaMOCTOSATENILHO BHIOMpaTh (OpMaT BBICTYIUICHHs C YYETOM 3a4a4 MPE3CHTAUMH U
ocoOeHHOoCTelH ayANTOPHH.

Pery1siTHBHBLIE YHHBepcaJlbHble y4eOHble 1eHCTBUS

Camoopranusanus:

COCTABJATH TUIAH, alrOPUTM pEIIeHHs 3ada4d, BBIOMpATh CMoco0 pelleHHs ¢ y4ETOM
MMEIOLMXCS PECYPCOB M COOCTBEHHBIX BO3MOMKHOCTEH, apryMeHTHPOBATh W KOPPEKTHPOBATh
BAPUAHTHI PEILICHHUI ¢ y4ETOM HOBOH MH(MOpPMALMH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTE/JIEKT:

BJIa/ICTh HABBIKAMH [103HABATEILHOM pe(IEKCHU KaK OCO3HAHMs COBEPILIAEMBIX JICHCTBUI
¥ MBICTHTEIBHBIX TIPOLIECCOB, HX pE3yNbTaTOB, BIAJIETh CMOCOOAMH  CaMOIpPOBEPKH,
CaMOKOHTpOJIs TIpoIIecca M pe3yabTaTa PeUICHNs MaTEMaTHYCCKOM 3a/1a4H;

NpeBUIETh TPYAHOCTH, KOTOPBIC MOTYT BO3HHKHYThH TIpM PCUICHWH 3a[ad, BHOCHTB
KOPPEKTHBBI B JICATCILHOCTh Ha OCHOBE HOBBIX OOCTOATEIBCTB, JaHHBIX, HAHIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEI;

OIIEHMBaTh COOTBETCTBHE pe3yibTaTa UETM M  YCIOBHAM, OOBACHATL IPUYHHEI
JOCTIDKCHHUST WM HEJOCTHIKECHUS PE3yJIbTaTOB ICATCIBHOCTH, HAXOIUTh OMMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATeJIbHOCTD:

MTOHUMATh W MCIONb30BaTh MPEUMYLIECTBA KOMAaHAHOH W WHAWBUIyanbHON paboTHI MpH
pewieHu y4eOHBIX 3ajay, NPUHAMATh UENb COBMECTHOW JACATENbHOCTH, MJIaHMPOBAThH
OpraHM3alMI0 COBMECTHON pabOThl, pacrpeaessiTh BUAbI paboT, A0roBapuBaTLCA, 0OCYkAATh
NpoLECC U pe3yabTaT paboTsl, 00001aTh MHEHUs HECKOJILKHX JIFO/ICH;

y4acTBOBaTh B IPYMIOBBIX (opmax padoTel (00CykaeHHUs, OOMEH MHEHHMM, «MO3rOBBIC
IITYPMBI» U HMHBIE), BBIIOIHATE CBOI YAacTh PabOThl M KOOPAMHHUPOBATH CBOM JCHCTBUS C
JPYTUMM 4JIeHAMH KOMAHJBI, OLCHHBaTh KAaueCTBO CBOETO BKJIaja B OOUMH MPOAYKT IO
KpUTEpHsIM, CHOpMYTHPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHS.

NMPEJIMETHBIE PE3YJIBTATbHI



K xoHuy oOydenus B 10 kiacce oOydaromuics MOJYYUT CICAYIOUIMEC TPEAMETHBIC
pe3yabTaThl 110 OTACILHBIM TeMaM pabouell mporpaMmbl yuyeOHOro kypca «Anrebpa u Havana
MaTeMaTU4ECKOI0 aHaJIU3a»:

Yuciia 1 BLIYUCIEHUSA:

cBOOOJHO ONEpHUPOBAThH MOHATUAMMU: PALMOHATBHOE YHMCIIO0, OECKOHEYHAs IEPHOANYECKast
po0Ob, MPOLEHTHI, MPpPALMOHATBHOE YHCIIO, MHOMKECTBA PALMOHATBHBIX M HIEHCTBHUTEIBHBIX
qHCeNl, MOAY/b AEHCTBUTEIBHOTO YNCIIa;

MPUMEHATHL APOOM M NMPOLEHTHI A8 PeLISHNs NPUKIAAHbIX 33134 U3 pa3IMYHbIX OTpaclei
3HaHUM U peasIbHOM KU3HHU;

NPUMEHATh NPUOIMKEHHBIE BBIYUCICHUS, NPAaBUIA OKPYIJIEHHs, NMPUKUAKY H OICHKY
pe3ynbTaTa BIYMCICHUN;

CBOOOZHO OMEpUpOBaTh TOHSATHEM: CTENEHb C LENBIM TOKa3aTeJeM, WCIIO0Ib30BaTh
MOAXOASIYI0 (OpMYy 3armucH JAEHCTBUTENBHBIX YHCEN JUlS PEHICHWS NMPAaKTHYeCKHX 3a1ad W
MPEACTaBICHUS IaHHBIX;

cBOOOJIHO OTNIEPUPOBATH MOHATHEM: apU(PMETHICCKUI KOPEHb HAaTYpaTbHON CTCIICHH;

CBOOO/IHO ONIEpHPOBATH IIOHATUEM: CTENIEHb C PAallMOHATIBLHBIM I10KA3aTEeNEM;

CcBOOOJIHO OIIEPUPOBATH IOHATUAMU: JIOTapuPM uuUCIa, ACCATUYHBIC M HATypalbHble
norapuMbl;

cBOOOZHO OMEpUpOBaTh MOHSATHSAMH: CHHYC, KOCMHYC, TaHTE€HC, KOTAHI€HC YHCIIOBOTO
apryMeHTa;

OTepHpOBaTh MOHATHIMH: aPKCHHYC, aPKKOCHHYC U apKTAHTEHC YMCIIOBOTO apryMeHTa.

YpaBHeHHs U HEPpABEHCTBA:

cBOOOHO  OMEepHpoOBaTbH  MOHATHUSMU:  TOXKJECTBO,  YpaBHEHWE, HEPAaBEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPAaBHEHU-CIE/ICTBUS, PABHOCU/IbHBIE HEPABEHCTBA,

IPUMEHATL PA3JIMYHBIE METOABI PEIIEHHS PAUUOHATBHBIX U JIpOOHO-pallHOHATBLHBIX
ypaBHEHHI, TPUMECHSATE METO HHTEPBAJIOB JJISl PEUICHUST HCPABCHCTB;

CBOOOIHO OIEPHUPOBATH MOHSITHSMH: MHOTOWICH OT OJHON TEPEMECHHON, MHOTOYIICH C
HeTbIMH - KOO PHULUHEHTAMH, KOPHH MHOTOYJICHA, TPUMCHATH JCJICHUEC MHOTOYICHA Ha
MHOTOUJIEH ¢ 0CTaTKOM, TeopeMy be3y u reopemy Buera [uis pemenus 3anady;

CBOOOJHO ONEepUpOBaTH MOHATUSAMU: CUCTEMa JIMHEWHBIX ypaBHEHHH, MaTpHIIa,
ONIpEeNeNIUTEeIb MaTpUILl 2 X 2 M €ro TeOMETPHUUECKUH CMBICI, HCIOJIL30BaTh CBOWCTBA
onpenenurens 2 X 2 i BLIYUCIEHUS €ro 3HAYEHUs, IPUMEHATE ONPEACTUTENH IS PeIIeHUs
CHCTEMBI JIMHEMHBIX YpPaBHEHMI, MOIEINPOBATH pEalbHbIE CHUTyallMH C TOMOIIbI CUCTEMbI
JUHEHHBIX YpPABHEHMIi, HCCIIEA0BaThb TOCTPOEHHBIE MOJAEIM C TOMOLIBK) MaTpUl |
oTpeaenuTeNel, MHTEPIPETHPOBATh MOTYUEHHBIH pe3yNbTaT;

MCIOJBL30BATh CBOMCTBA ACHCTBUIA C KOPHSAMM AJIs IpeoOpa30BaHUs BbIPAKEHHIA,

BBIMOJIHATE ~ MpeoOpa3oBaHMsl YMCIOBBIX  BBIDOKEHHH, COAEpKALIMX CTEHNEeHH C
PaLMOHATIBHBIM [10Ka3aTelIeM;

UCIIONB30BaTh  CBOMcTBAa  jorapuMoB i INpeoOpa3oBaHUs  Jorapu(HMHUYECKUX
BBIPAXKCHUA,

cBOOOJHO  ONEpPHUpPOBATH  TIOHATHSAMH:  HppAlMOHANBHBIC,  TIOKa3aTCIbHBIC W
norapuMHUUCCKUE YPaBHCHUS, HAXOAUTh MX PCIICHUSA C MMOMOIUIBIO PAaBHOCHUIIBHBEIX TIEPEX0I0B
WJIN OCYLLIECTBIISAS TPOBEPKY KOPHEH;

IIPUMEHATH  OCHOBHBIE  TpUrOHOMeTpuueckue GopMynsl aud  npeoOpa3oBaHUsA
TPUTOHOMETPHYECKUX BBIPA’KCHMH;



CBOOOIHO ~ ONEPHPOBATh TOHATHEM: TPUTOHOMCTPHYCCKOE —ypPaBHEHWE, MPUMEHSATE
Heo0XOoMMbIe (POPMYIIBI /ISl PEMIEHHS OCHOBHBIX THIIOB TPUIOHOMETPUYECKHX YPABHEHHIL;

MOZEINPOBaTL peajbHble CHTYyallMd Ha A3bIKE aureOpbl, COCTABIATh BbIPAXKEHMU,
YPaBHECHUA, HEPABEHCTBA 10 YCIOBHMIO 3a]au, HCCIENA0BATh TIOCTPOEHHBIE MOXEIH C
MCIIOJIb30BAHMEM ammnapara ajnreOpel.

OYyHKUHH H TPaQUKH:

CBOOOHO ONEPHPOBATh MOHATHAMM: (YHKUHS, CIOCOOBI 3amaHus (YHKLHH, B3aHMHO
obpaTHble (YHKUMM, KOMNO3MLMS (YHKUMH, rpaduk (QYHKUMM, BBIONHATH 3MEMEHTapHbIE
rnpeobpa3oBaHus rpadrKoB HYHKLWI;

CBOOOIHO OMEPHPOBATH MOHATHUAMU: O0JACTh ONpPEdENeHHS M MHOKECTBO 3HAYeHHl
(yHkumy, HYIM QYHKIHH, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOZHO OMEPHPOBATH TOHATUAMU: YETHBIC M HEYETHBIE (YHKIHMH, TEPHOAUYECKHE
(YHKIIH, TPOMEXYTKH MOHOTOHHOCTH (YHKUMH, MAKCUMYMbl W MHHUMYMBI (DYHKIHH,
HanGoIbIIee ¥ HAMMEHBIICE 3HaUYCHHE BYHKIIMH Ha TPOMEKYTKE;

CBOOOJHO OMNEPUPOBATh TOHATHUAMH: CTCICHHAs (GYHKUMA C HATYPAIBHBEIM M ICTBIM
MoKasaTeneM, rpaQyKk CTCNECHHOH (YHKUMH ¢ HATYpalbHBIM M LEIbIM IOKa3aTedeM, rpaduk
KOpPH: N-0# CTENCHU KaK (QyHKUUU 0OPATHOH CTEIICHH ¢ HATYpPaIbHEIM I10KA3aTeleM;

OMEPUPOBATL MOHSTUSIMU: JIMHEHHAA, KBaJApaTMUHas M JAPOOHO-IMHEHHAs (YHKUUH
BbIMOJIHATB 3JIEMEHTAPHOE MCCIIEA0BAHHE U IIOCTPOCHHE UX IPadUKOB;

CBODOIHO OMNEpHPOBATh MOHATHAMH: TOKa3aTelbHas M JorapudMudeckas (GyHKLHH, HX
CBOWCTBa U rpa()MKM, HCTIOMB30BATh MX TPadUKHU JUIS PEeHUs YPaBHEHMIA;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU: TPUTOHOMETPHYECKAs OKPYXHOCTb, ONpeeleHN e
TPUTOHOMETPUUECKUX (QYHKLMI UMCITIOBOTO apryMeHTa;

UCTIONB30BATL rpaguki (YHKUMH U HCCENOBAHMS MPOLECCOB M 3aBUCHMOCTEH mpu
PCUICHNH 33aa4 U3 IPYTHX y4eOHBIX NPEAMETOB M PeanbHON KU3HH, BBIPAXaTh (HOpMyTaMu
3aBUCHMOCTH MCKy BCITMYMHAMHE;

Havaja MaTeMaTHYeckoro anajimusa:

CBOOOJHO ONCPUPOBATH TIOHATHAMM: apupMeTHYeCcKas M TeOMeTpHYeckas MPOrpecchs,
OeckoHeuHOo yOBIBaroIIas reoMeTpUYecKas IPOTPeccHs, TMHEHHBIA W SKCIIOHeHIMATLHBI pocT,
(hopMyIa CIIOKHBIX IPOLEHTOB, MMETH NMPEACTABIEHUE O KOHCTAHTE,

UCTI0NL30BATh MPOTPECCHH UL PENIEHHUS PEATbHBIX 3a/1ad IPHKIAIHOTO XapaKTepa;

CBOOOAHO ~ OMEPUPOBATh  MOHATHAMHU:  TOCIEN0BATENBHOCTD, CIOCOOBI  3a7aHUs
T0C/IE0BATENBHOCTEH, MOHOTOHHBIE M OTPaHWYEHHBIE MOCIEN0BATEILHOCTH, TOHUMATh OCHOBI
3apOXKACHUS MAaTEMAaTHYECKOT0 aHaIN3a KaK aHaJli3a 0ECKOHEUHO MajIbIX;

CBOGOIHO OMEPHPOBATH MOHATHAMI: HENPEpHIBHEIE (QYHKLMHM, TOUKH paspbBa Tpaduka
(byHKUMM, aCUMNITOTEI rpaduka QyHKLIMH;

CBOOOJHO ONEpUpOBAThL MOHATHEM: (YHKLMS, HEMpEepbiBHAS HA OTpPe3Ke, MPUMEHSTH
CBOMCTBA HENMPEPBIBHBIX (QYHKIWIA 171 PEIIEHUS 3a1a4;

CBOOOJHO ONEPHPOBAThL TOHATHAMH: MepBas M BTOpas MPOM3BONHBIC (YHKIH,
KacaTenbHas K TpaduKy QyHKINY;

BBIYHCIIATE TPOM3BOJHBIC CYMMBI, TPOM3BEICHMsA, YaCTHONO M KOMIIO3HIMH IBYX
(GyHKUMH, 3HATE TPOU3BOIHEIC 2JIEMEHTAPHEIX (YHKIIHIL;

MCTIONTb30BaTh TCOMCTPHYCCKUH U (YU3HUECKUI CMBICT TIPOU3BOAHOM JUIA pPELICHHS 3a/1ay.

MnosxecTBa M JIOTMKa:

CBO6OI[HO ONnepHpPOBaAThb NOHATUAMU: MHOXKECTBO, OII€palvy HaJl MHOXKCCTBaAMU,

>



HCTIOIb30BATE TCOPETHKO-MHOKCCTBCHHBIN amiapar 1 OMUCaHUs PealbHEIX TIPOIECCOB
Y ABJICHUH, IIPY PELICHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB;

CBOOOZIHO OTIEPHPOBATh MOHATHUAMH: OIpEIeICHHE, T€OpeMa, ypaBHEHHE-CIIENCTBHUE,
CBOWCTBO ~MaTeMaTH4eCKOro o00BEKTa, J0KAa3aTeNbCTBO, PaBHOCHJIbHBIE ypaBHEHUS U
HEpaBEHCTBA.

K xonuy obydenuss B 11 kiacce ob6yvarowmiics TIOTYYUT CIEAYIOMHE TpeaMETHEIE
PE3YNLETATEI MO OTAEBHBIM TeMaM pabouell mporpaMMEl yd4eGHOTO Kypca «AjreGpa M Hauama
MaTeMaTHUYECKOTO aHaIu3ay;

Yuca v BLIYHCIICHUA:

CBOOOJHO OMEPHMPOBATH IMOHATHAMH: HATYpalbHOE M IENOe YHUCIIO, MHOXECTBa
HAaTypaJbHLIX I HENIBIX THCEN, UCTIOIB30BaTh IPU3HAKY JEITMMOCTH LensiX yucen, HOJT u HOK
HaTypaJIbHBIX YMCEN I PELICHHUs 38124, IPUMEHSTh aroput™ EBkimya;

CBOOOJIHO OTIEPUPOBATE TIOHATHEM OCTATKa MO MOYITIO, 3aIHCHIBATE HaTypaabHBIE YHCIa
B Pa3JIMYHBIX MO3UIHOHHBIX CHCTECMaX CUUCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATHAMU: KOMIUIGKCHOC YHCIIO ¥ MHOMXKECTBO KOMILICKCHBIX
HHCEIL, NPEICTABIATL KOMIUICKCHBIE YHCIIA B alreOpauveckodl ¥ TPUTOHOMETPUUECKOH (opMme,
BBITIOTIHATD apH(YMETHYECKUE OTIEPaLlii C HUMHU U H300pakaTh Ha KOOPIMHATHOM IIOCKOCTH.

YpaBHeHNs M HepaBeHCTBa:

CBOOOZAHO ~ OMEPMPOBATH  MOHSATHAMH:  WMPPALHOHAIBHBIE,  TOKA3ATCAbHBIE U
norapuGpMuYECKHe HepaBEeHCTBA, HAXOAMT X PELICHHS ¢ TOMOMIBIO PaBHOCHJIBHBIX TIEPEXO/IOB;

OCYIIECTBIIATE OTOOP KOPHEH TIPH PEIICHHH TPUTOHOMETPHYECKOTO YpaBHEHHS;

CBOOOZHO OMEpHPOBaTh MOHSTHEM TPHUTOHOMETPHUYECKOE HEPaBEHCTBO, MPUMEHSTH
He00X0oauMbIe HOPMYIIBI ISl PEIIEHHs] OCHOBHBIX TUITOR TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CHCTEMA U COBOKYITHOCTb YPaBHEHUH U HEPABEHCTB,
PABHOCHIILHBIC CHCTEMBI M CHCTEMBI-CIICICTBUS, HAXOUTD PEIIEHHS CHCTEMBI H COBOKYITHOCTE!
PAUMORATLHEIX,  HPPAUMOHATBHBIX, TOKA3aTCIBHBIX W JIOrapH()MHUYECKUX YPaBHCHHH W
HCPaBCHCTB;

pemiaTh - pallMOHANBHBIC, WPpalMOHATbHBIC, MMOKA3aTCNbHbIC, JOTapHOMHYCCKUE |
TPUTOHOMETPHYICCKHUE YPABHEHHUA 1 HEPaBEHCTBA, CONEPKAIINE MOLYIIH U MapaMeTpEl;

NPUMEHATD IPaQUyeCcKUe METOMIbI UL PELICHUs] YPABHEHHUI ¥ HEPABEHCTB, a TAKXKE 3a/1a4
C IIapaMeTpaMHu;

MOZCIMPOBATL  PCANBbHBIC CHUTYalMHM Ha s3bIKE aNrebpsl, COCTABIATL BBLIPAKEHHS,
YPaBHCHUA, HCEPABCHCTBA W MX CHCTEMBI 10 YCIOBHIO 3aauM, MCCIEHOBAaTh MOCTPOCHHBIE
MOZACIH € UCTIONE30BAHHEM ANMapaTa anreOpbl, HHTEPIPETHPOBATD MOMYyYEHHbIH PE3yIbTAT.

DyHKIMH 1 rpaduKu:

CTPOUTL IpapuKM KOMMO3ULMU (QYHKIMI ¢ MOMOLIBIO 3JICMEHTAPHOTO MCCIEAOBAHUSA U
CBOWCTB KOMITO3HIMHU ABYX ()yHKIIMI;

CTPOUTH TEOMETPHYECKHE 00pa3bl YpaBHEHHH U HEPABEHCTB Ha KOOpIUHATHOM
IUIOCKOCTH;

CBOOOJIHO OMEPHPOBATH MOHATHSIMH: TPADUKIT TPUTOHOMETPHYECKUX (YHKIIHIA;

NPUMCHATE QYHKLHH 17151 MOACTHPOBAHNUS 1 HCCIICI0OBAHMNS PEaibHBIX TIPOLIECCOB.

Hauana mateMaTH4eckoro ananmsa:

HCIONB30BATE  MIPOW3BOAHYIO I MCCICAOBaHUS (QYHKIMH Ha MOHOTOHHOCTh WU
3KCTPEMYMBI;

HaXOoIUTh HaubONIbLIeE U HAUMEHbBIICE 3HAYEHU (HYHKIIMU HEIIPEPBIBHON Ha OTPE3KE;



MCTIOIB30BaTh MPOU3BOAHYIO ISl HAXOXKACHUS HaMIYYIIETro PELUICHUS B MPHKIAAHIX, B
TOM YHCIE COUHMANbHO-OKOHOMMYECKHX, 3a/adax, JUIA ONpEIeTeHHs] CKOPOCTH M YCKOPEHHS
Tporecca, 3aIlaHHOro GOpMyIoH 1in rpaguKoM;

CBOOOZHO OTEpUPOBaTh MOHATHAMMU: EPBOOOPA3HAs, OTPEIEIEHHBbI UHTErpaj, HaXOIUThb
NepBOOOPa3HbIe JNEMEHTAPHBIX (DYHKUMA M BBIYUCIATH HHTErPal 110 ¢dopmyne Hrrorona-
Jletibunua;

HaXOMUTh MIIOMANH UIOCKHX QUIyp U 00BEMBI Tl C TOMOLIBIO HHTETPaa;

VMETb TPCIACTABICHUE O MATEeMAaTHYECKOM MOJIEIMPOBAHUU Ha MPUMEPE COCTABJICHMS
nuddepeHIHanbHbIX YpaBHEHHI;

peIaTe NPUKIAAHBIE 3a1a91, B TOM YHCIIE COLUATbHO-5KOHOMUYECKOTO U (PU3MIECKOrO
XapakTepa, CpeICTBAaMU MaTEeMaTHYECKOTO aHaIH3a.
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