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MOSICHUTEJIBHAS 3AITMCKA

YueOHbIll Kype «Anredpa ¥ Havyaja MaTeMaTHYECKOro aHal|3a» SIBISETCS OJHUM M3
HauboJiee 3HAYMMBIX B MporpaMme cpegHero obiiero oOpa3oBaHHs, NOCKONbKY, C OJHOH
CTOpOHBI, OH oOecreYuBaeT WHCTPYMEHTalbHY!0 0a3y AN M3Y4YEeHUs BCEX €CTeCTBEHHO-
HAYYHBIX KYpPCOB, & C JAPYroi CTOPOHBI, GOpMUpYET JTOrHMUecCKOoe W adCTpaKTHOe MBIIIIeHHe
00y4YarolMXCcss Ha YpPOBHE, HEOOXOAMMOM [Jii OCBOCHHS HH(OPMATHKH, OOIIECTBO3HAHMUS,
HCTOPHH, CJIOBECHOCTH W JAPYrHMX JHCUUIIMH. B pamkax paHHoro ydeOHOro Kypea
o0yuarollecss OBJAJIEBAIOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM HayKd, KOTOpas
(hopMyIHpyeT CBOU JOCTHIKEHUS B MaTeMaTHYeCKOH opme.

YuebHbIll Kype anredpbl ¥ Hayall MaTeMaTHYECKOro aHalu3a 3aKiajblBaeT OCHOBY JUIs
YCIEIIHOTO OBNAACHHS 3aKOoHAMM (U3WKM, XUMHM, OHONOTHM, IOHHMaHHS OCHOBHBIX
TEHIEHLUH pa3BUTHS HKOHOMHKH M OOILIECTBEHHOM J>KM3HH, TMO3BOJISIET OPHEHTHPOBATHCS B
COBPEMEHHBIX LU(POBBIX U KOMILIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIONb30BATh MX IS
JayibHelnero obpa3oBaHMss M B TOBCEIHEBHOM >kuM3HM. B TO e Bpems oBnajeHue
aOCTPAKTHBEIMH M JIOTHYECKH CTPOTUMH KOHCTPYKLHUSAMHU anreOpbl 1 MaTeMaTHYecKOro aHainu3a
pa3BMBaeT yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTb, JOKAa3blBaTb
YTBEPIKAECHUS C TIOMOIIBI0 UHAYKLUU U pacCyaaTh AeJyKTUBHO, UCIIOIb30BATh 00001LEHNE U
KOHKpETH3al{io, abCTparupoBaHWe W aHalorvio, (GOpMHPYET KpeaTUBHOE U KPUTHUYECKOE
MBILLIICHHE.

B xome usydyeHus yueOHOro Kypca «Auredpa ¥ Havyajla MareMaTH4eCKOro aHauu3ay
oOydaroruecs TMONyYaroT HOBBIHA ONBIT pELUeHMs NPUKIAJHBIX 3a[ay, CaMOCTOSTENLHOIO
MOCTPOEHUS] MATeMaTHUECKUX MOJeNedl peajlbHbIX CHTYalMH, MHTEpIpeTalyy I0J1yHEHHbIX
pELLEHHH, 3HAKOMSTCS ¢ IPUMEPaMH MaTeMAaTHUECKWX 3aKOHOMEPHOCTEH B MPUpPOJe, HayKe U
MCKYCCTBE, C BBIJAIOLLMMUCS MATEMATUUYECKUMH OTKPBITHAMH ¥ UX aBTOPaMH.

VueOHplli Kypc 00namaer 3HAYUTENBHBIM BOCIIMTATEIbHBIM IIOTEHLMAIOM, KOTOPBIH
peanusyercsi Kak depe3 y4eOHBIH MarTepuan, CHOCOOCTBYIOLIUH (DOPMHPOBAHHIO HAyUHOTO
MHPOBO33pEHMsI, TaKk W uepe3 crHeuuduky ydueOHON JesATenbHOCTH, TpeOylromeil
[POJIOJUKUTENLHON  KOHLEHTpAUWH BHHUMAaHHS, CaMOCTOSTEJIBHOCTH, aAKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIyUeHHBIH pe3yabTar.

B ocHoBe MeToauku 00yueHHs anrebpe U HayajiaM MaTeMaTHYeCKOro aHalu3a JIEKHT
JeSITeNIbHOCTHBIN MPUHLUIT O0yUYeHUS.

B crpykType yueOHOro Kypea «Anredpa 4 Hadana MaTeMaTH4eCKOr0 aHaIu3a» BblAENEeHbI
clelyIolyie colepiKaTelbHO-MeTouYeckue TUHHU: «Uucna W BblUUCIeHMs», «DYHKIUH U
rpadukny, « YpaBHeHUsI U HepaBeHCTBa», «Haudana maremarndeckoro aHanusa», «MHoXxecTBa
1 JIOTHKa». Bce OCHOBHBIE COAEpIKATEIbLHO-METOINYECKUEe JTMHUU U3Y4aloTCsA Ha MPOTIKEHUH
IBYX JieT 00ydueHus Ha YpPOBHE cpeqHero o0lero oopa3oBaHus, €CTECTBEHHO IOMOIHSS IPYyT
Jpyra ¥ TOCTENMEHHO HAachlasch HOBBIMM TeMaMH M pasaenamu. JlaHHbIH ydeOHBIH Kypc
SBJIIETCS WHTErPATUBHBIM, TOCKOJBKY 00beauHsieT B cede CoJiepKaHue HEeCKOJIbKUX
MaTeMaTHYeCKHUX AMCLHMILIMH, TaKMX Kak anrebpa, TPUIOHOMETpHS, MaTeMaTHYeCKUi aHaius,
TeOpHss MHOJXECTB, MaTemaruyeckas joruka u apyrue. ITo mepe Toro kak oOywaroriuecs
OBJIaJIeBalOT BCE Oollee IIMPOKUM MaTeMaTHYeCKMM arnaparoM, Y HHUX [OCIeI0BaTeNbHO
(GopMHUpyeTCsT W COBEPLICHCTBYETCS YMEHHE CTPOMTb MATeMaTHYECKyI0 MOJEIb DPeallbHOH
CUTYallM{, MPUMEHATh 3HAHHMS, TOJyYeHHBIE NMPU H3y4deHHH y4eOHOro Kypca, AJIsI pelIeHHs



CaMOCTOSITENTbHO Cc(OPMYNHPOBAHHON MaTeMaTH4eCKOH 3alaud, a 3aTeM HMHTEePIpPEeTHPOBATH
CBOM OTBET.

ConepxaTenbHo-MeToaMYeckass  JMHUS — «UMcina M BBIYMCIEHMS»  3aBEpILAET
(bopMHpOBaHUE HABBLIKOB MCHOJIBL30BAHHS JEHCTBUTEIBHBIX YHCEIN, KOTOpOe ObLIO HA4aTo Ha
YPOBHE OCHOBHOro o0Iiero obpasosanus. Ha ypoBHe cpenHero obiuero odpasoBaHus ocodoe
BHUMaHUE yaessieTcss (JOPMHPOBAHUIO HABBIKOB PAllMOHAJIbHBIX BBIUUCIIEHHH, BKIIOYAIOIHUX B
ce0sl MCTIONB30BaHUE Pa3IMYHBIX (HOpM 3amucH 4KCia, YMEHUE JIeNaTh NPUKUIKY, BEITIOIHATh
l_lpI/IGHI/DKéHHbIe BbIYHCIICHHUA, OLEHHUBATh YHUCIIOBBIC BBIPAXKCHUA, paGOTaTb Cc
MaTeMaTHYECKUMH KOHCTAaHTaMU. 3HAKOMbIE 00YJaroIMMCs MHOXKECTBA HAaTYPalIbHBIX, LENbIX,
palMOHATBHBIX M AEHCTBUTENBHBIX YHUCEI IOTIONHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX yucel. B
Ka)KIOM M3 3TUX MHOYECTB PacCMaTpHUBAIOTCS CBOMCTBEHHBIE €My CIHELU(pUIECKUE 3a1a4d U
onepauuu: JejeHHe Haleslo, ONepUPOBaHHe OCTATKAMH Ha MHOXKECTBE LIeNIbIX 4MCell, 0coObIe
CBOWCTBA PallMOHAJBHBIX M HPPALlMOHATBHBIX 4Wcel, apu(MeTHUecKHe ONepalyM, a TaKKe
U3BJ€YEHNE KOPHS HATypajbHOM CTeleHM Ha MHOXKECTBE KOMIUIEKCHBIX uMcelnl. biaromaps
MOCJIE/I0BATEIHOMY — PACIIMPEHWI0 Kpyra HCIONb3YEeMbIX YWCE]l M 3HAKOMCTBY C
BO3MOXKHOCTSIMH ~ MX TpPUMEHEHHWs] [UIs  pelleHHsl pa3iMyHbIX 3agad  (QopMHpyeTcs
MpeACTaBICHUE O EIMHCTBE MAaTeMaTUKU KaK HAyKd U €€ POl B IOCTPOEHUH MOIENen
peanbHOro MUpa, LIMPOKO UCMONb3YIOTCS 00001LeHe U KOHKPETH3aLHs.

Jluanst «YpaBHEHHST ¥ HEPaBEHCTBA» Peanu3yeTcsi Ha MPOTSHKEHUH BCEro OoOyueHHs Ha
ypOBHE cpejaHero oOiiero o0pa3oBaHusl, MMOCKONBKY B KaxaoMm pasjene IIporpaMmer
MPeIYCMOTPEHO pPElleHHe COOTBETCTBYIOLIUX 3a1ay. B pesynpraTe o0ydaromuecs OBlajeBaroT
pa3IUYHBIMM METOJAaMH pEeLISHUS palUOHANBHBIX, MPPALMOHAIBHBIX, ITOKA3aTelbHBbIX,
norapu(pMUUEcKUX U TPUTOHOMETPHIECKUX YpaBHEHHUH, HEPABEHCTB M CHMCTEM, a TaKKe 3a/1ady,
comep:kaumx napamerpsl. [lonydeHHble YMEHUS LIMPOKO MCIOJIB3YIOTCS TIPH MCCIIEN0BAHKMU
(GYHKIMHA C TOMOILBIO NPOM3BOAHOM, TPH pelleHWM INPUKIAfHbIX 3aJa4y MW 3aj1a4 Ha
HaxoXeHre HauOONbIIMX W HAMMEHbIUMX 3HauyeHUH QyHkuuu. [aHHas conepxKaresbHast
JIUHUS BKITFOUAeT B ce0st Takke (OpMUPOBaHHE YMEHWH BBIMOIHATH pacuéTsl 1o (Gopmyiam,
npeoOpa3oBaHusl PAllMOHANBHBEIX, HUPPALMOHAIBHBIX U TPUIOHOMETPUUECKUX BBIPAXKEHWM, a
TaK)Ke BBIpAKEHHWU, coiepXallux crerneHW W Jjiorapu(Mel.  brnarogaps M3y4eHHIO
anre0Opanyeckoro Marepualia MPOUCXOAMT HalbHEWIlee pa3sBUTHE aNrOPUTMHUYECKOrO0 U
abCTPAKTHOTO MBIIILIEHYSI 00yUaroIIuXcs, OPMUPYIOTCS HABBIKM JeAYKTHBHBIX PaCCyKIEHUH,
paboOThl ¢ CUMBOJILHBIMU (hOPMaMHu, MpeICTABIEHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BUJIE
paBeHCTB W HepaBeHCTB. Anrebpa mnpeanaraet 3QQeKTHBHbIE HHCTPYMEHTBI JJIS DELIEHHS
MPaKTHYECKUX U €CTECTBEHHO-HAYUHBIX 3aay, HATJSIIHO AEMOHCTPUPYET CBOH BO3MOMKHOCTH
KaK f3bIKa HAYKH.

CopepxaTtenpHo-MeToAMYeCKast JTMHUS «DyHKIMKM U rpadUKyW» TECHO NEPEIIETaeTCs C
JIPYTUMH  JUHUSIMH  yuyeOHOro Kypca, T[OCKOJbKY B  KakOM-TO  CMbICiie  3a1a€T
MOCTEN0BATENBHOCTD ~ M3YUeHMs1 MaTepuana. V3yyeHuWe CTENEHHOH, IIOKa3aTe/IbHOH,
JIOTapu(pMHUYECKON U TPUTOHOMETPHYECKHMX (YHKIMH, X CBOMCTB U rpauKOB, UCIOIb30BAHKE
(GYHKUMA AIs0 pelleHusl 3a/a4 U3 APYruX y4eOHBIX MpPEeIMETOB WM PealbHOM XU3HHM TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHaU30M, TaK ¥ C PellieHMeM ypaBHEHUH U HepaBeHCTB. [Ipu
5ToM OoJbllIOE BHUMaHHE Yyiensercss (OPMHUPOBAHWUIO YMEHHs BbIpaXaTh (opMmynamMu
3aBUCHMOCTH MEX/Y pa3IM4YHbIMH BEIXYMHAMM, UCCIEI0BATh MOMY4YeHHbIE (YHKLUH, CTPOUTD
ux rpapukd. Martepuail 3TON colepXKaTeNbHONH NWHUM HalENeH Ha pPa3BUTHE YMEHMH H



HABBIKOB, MMO3BOJIAIOLIMX BBIPAXKaTh 3aBUCHUMOCTH MEKOY BEIWYMHAMH B pa3inyHON (opme:
aHaJIMTHYEeCKOM, rpaduyeckoii W crnoBecHOW. Ero wusyudenume cnocoOCTByeT pPasBUTHIO
AJITOPUTMUYECKOTO  MBILUIEHUS, CIOCOOHOCTH K OOOOLIEHHMIO W KOHKPETM3alluW,
WCTIOTh30BAHUIO aHAIOT .

CopepxkarenpHas quHHs «Hauana maTemMaTHdeckoro aHajin3a» MO3BOJISET CYLIECTBEHHO
paCUIMPUTh KPYT KaK MaTeMaTHYeCKUX, TaK ¥ MPUKIAAHBIX 3a/a4, JOCTYMHBIX 00ydaromumes,
TaK KaK y HUX MOSBIISIETCS BO3MOXHOCTH CTPOUTH rPaUKU CIOXKHBIX QYHKIIKHN, ONPeensiTh UxX
HanOONBIINE U HAUMEHBIIINE 3HAYEHUS, BRIYUCIISITE TUIOMWAAN GUryp U 0OBEMBI TeNl, HAXOIUTh
CKOPOCTH M yCKOpeHUs IHpoueccoB. JlaHHas coxepkarTelbHas JHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTM TMOCTPOEHUS MATEMAaTMYECKMX MOMENEH pEalbHbIX CUTYalWid, MO3BONAET
HAXOIUTh HAWUIYYINEE pelleHHe B MPUKIAIHBIX, B TOM YHUCIIE COLHAIbHO-IKOHOMHUECKHUX,
3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTH4YeCKOro aHalu3a CHocoOCTBYET pa3BUTHIO
abCTPaKTHOro, (POPMATBHO-TIOTMYECKOTO U KPEaTHBHOIO MBILLIEHMS, ()OPMUPOBAHUIO YMEHUH
pacro3HaBaTh MPOSIBIEHWs 3aKOHOB MaTeMaTHMKM B HayKe, TEXHHKE M HCKYCCTBE.
OOyuyaroliecss y3HAlOT O BBIJAIOIIMXCS pe3yJbTaTax, MOMYYeHHBIX B XOI€ pa3BUTHUS
MaTeMaTHKH Kak HayKu, 1 00 UX aBTOpax.

CogxepxkarenbHo-MeTOqMUEeCKass JIMHUS «MHOXecTBa W JIOTMKa» BKJIOYaer B celds
S]IEMEHTHl TEOPUH MHOXKECTB W MAaTeMaTH4YecKod IJOTMKH. TeopeTHKO-MHOKECTBEHHbIC
MpeACTABIEHUs TPOHU3BIBAIOT BECh KypC IIKONBHOW MaTeMaTHKM M MpeaiaratoT Haubonee
YHUBEpCaJbHbIA $3bIK, OOBEJMHSIOIMN BCE pa3fenbl MATEMAaTUKU U €€ TMPUIOKEHHUH, OHU
CBSI3BIBAIOT pa3Hbleé MaTEeMaTHYCCKHE [UCUMIUIMHBI M HMX IPUIOKEHHA B €IMHOE LeNoe.
[TosTOMYy Ba)XHO [aTh BO3MOKHOCTH OOYUarolIeMycs MMOHMMATh TEOPETHKO-MHOXECTBEHHBIN
SI3BIK COBPEMEHHOM MaTeMaTHKH M MCIIOJb30BaTh €ro JUIs BhIpaKEeHHs! CBOMX Mblcnet. Jpyrum
BA)XHBIM TIPU3HAKOM MATeMaTHKM KaK HAyKW Clle[lyeT IPU3HATh CBOMCTBEHHYIO €M CTpOrocTsb
00OCHOBaHWM M CJIEJIOBaHWE ONpPEJENEHHBIM TIpaBHJIaM TOCTPOCHHS  JIOKa3aTeNbCTB.
3HAKOMCTBO C DJIEMEHTAMH MAaT€MaTHUeCKOH JIOTHKU CMOCOOCTBYET PA3BUTHUIO JIOTMUYECKOIO
MBILIIEHUS 00YUAIOLIMXCS, TIO3BOJSET UM CTPOUTh CBOM PAcCy’KIAEHHs Ha OCHOBE JOTMUYECKHX
npaBui, GOPMUPYET HABBIKK KPUTUUECKOI'O MBILLIIEHUS.

B yueOHOM Kypce «Anrebpa M Hayana MaTeMaTHUYECKOrO aHalu3a» I[PUCYTCTBYIOT
OCHOBBEI ~ MaTeMaTH4YeCKOrO0  MOJAEIMpPOBAHMs, KOTOpbI€  IPU3BaHbl  CIIOCOOCTBOBAThH
(OpPMHUPOBAHUIO HABBIKOB MOCTPOEHHUS MOJENEH pPeanbHbIX CUTyallMH, HCCIeJOBaHMS ITHX
MoJieNiell ¢ TMOMOILUBIO arnmapara ainreOpbl U MareMaTHYecKoro aHaluza, WHTeplpeTanuu
MOJYUEHHBIX pe3ylbTaToB. laKkue 3alaHus BIUIETEHbl B KaXK/bIH U3 paszesoB [POrpaMMBl,
MOCKOITBKY BeCh MaTepuali y4eOHOro Kypca LIHMPOKO MCIOJb3YEeTCs JUlsl PELIEHUs! TIPUKIAIHbIX
3agau.  [Ipy pemleHMM peanbHBIX IPAKTUUECKUX 3aad  olyyarolyecs pa3BHBAIOT
HaOMOIATeNIFHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, abCcTparupoBarhesi, MCIOJIb30BAThH
AHAJIOrKI0, 0000IIAaTE M KOHKpEeTH3WpoBaTh Mpobiemy. JesTenbHOCTh MO (DOPMUPOBAHHIO
HaBBIKOB PEIeHHs MPUKIAAHbIX 3a7a4 OPraHu3yeTcs B poliecce U3YyYeHMs BCeX TeM Y4eOHOro
Kypca «Anrebpa u Hadaia MaTeMaTHYECKOr0 aHaIN3a.

Ha wusyuyenue yueOHOro Kypca «Anrebpa M Havajla MaTeMaTHUECKOro aHaiu3ay
orBoauTes 272 yaca: B 10 kimacce — 136 yacoB (4 vaca B Henemo), B 11 knacce — 136 vacos (4
yaca B HEJEJNH0).



COAEPKAHHUE OBYYEHUWA

10 KJTACC

Yucna 1 BBIYHCICHHSA

Panponanshelie yrcia. OOBIKHOBEHHBIE U JECSATUUHbIE APOOU, MPOLIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. Ilpumenenue apodeil U NPOLEHTOB IUIsl PeLleHUs IPUKIaJHbIX 3a7a4
U3 pa3IM4HbIX OTpaciieil 3HaHUK U peajibHOM KU3HU.

JlelicTBUTENBHBIE YKca, PaloHanbHble ¥ MppPaldOHANbHBIE yucna. ApudMeTHyecKue
orepamuu C JeHCTBUTENBHBIMU YdCIaMu. Moaynb NEeHCTBUTENBHOIO YMCIAa W €ro CBOMCTBA.
[Tpubmmk€nHble BBIYUCIEHHWS, TIpaBHJIA OKPYTJICHMs, NPUKHIAKA M OLIEHKAa pe3yibTara
BBIUHACIIEHUH.

CreneHs ¢ 1enbIM NoKa3areieM. bugom Herotona. Mcenons3oBanue noaxonsiiei Gopmsol
3aIMCH IEWCTBUTEJIBHBIX YMCEN IS PEIIEHHMS TPAKTUYECKHUX 3a1a4 U IIPECTaBJICHUS JaHHBIX.

ApudMeTHUECKHHA KOPEHb HaTYpalbHOM CTENEHH M €ro CBOMCTBA.

Crenenb ¢ palMOHaNbHBIM MoOKazareaeM M e€ CBOWCTBA, CTENEHb C ACHCTBUTEILHBLIM
MIOKa3aTeNeM.

Jlorapudwm uucna. Ceotictsa norapudma. JlecsatiuHbie 1 HATYpabHbIE JIOTapH(OMBIL.

CuHyc, KOCHHYC, TAaHT€HC, KOTAHI'eHC YHMCIOBOrO apryMeHTa. APKCUHYC, apKKOCHHYC U
apKTaHIeHC YUCIOBOTO apryMeHTa.

YpaBHeHHs H HEPABEHCTBA

ToxnecTBa W TOXJAECTBEHHbIE MpeoOpazoBaHMs. YpaBHEHWE, KOPEHb YypaBHEHHS.
PaBHOCHJIbHBIC YpaBHEHHUS U YpaBHEHUI-CIIeICTBUsA. HepaBeHCTBO, pelleHne HepaBeHCTRa.

OcHOBHbBIE METO/IbI PElLIeHUS LEeIbIX U APOOHO-PallMOHAIIBHBIX YPaBHEHUH ¥ HEPABEHCTB.
MHorouneHsl OT OJHOM NepeMeHHOW. JleleHWe MHOroudjeHa Ha MHOIOYJIEH C OCTaTKOM.
Teopema be3y. MHorounens! ¢ uensiMu koaddunuentamu. Teopema Buera.

[IpeobpasoBaHusi YUCIOBBIX BEIpXXEHHUH, COAEPIKALLMX CTENEHH U KOPHHU.

WppauuoHaneHbie  ypaBHeHUsi. (OCHOBHBIE METOAbl pELUCHHUs HMPPalHOHAIBHBIX
' YpaBHEHMH.

[NTokazarensHble ypaBHeHUS!. OCHOBHbIE METO/bI PELLEHUS MTOKA3aTENbHbIX YPaBHEHHM.

IIpeobpazoBaHue BhIpAXKEHHH, COASPIKALMX JIOrapU(QMBbI.

Jlorapubmuueckue ypaBHeHus. (OCHOBHbIE METOJBl pPELIEHUS JOrapuPMUUYECKUX
YPaBHEHUH.

OcHoBHblE TpUroHoMeTpuueckue Qopmynbl. IIpeoOpazoBanue TPUTOHOMETPUIECKUX
BBIP@XKEHUH. Pellienrie TPUrOHOMETPUYECKUX YPaBHEHHH.

Pelienne cucTeM JMHEMHBIX YpaBHEHHH. MaTpulla CHCTEMbl JUHEHHbIX YpPaBHEHWI.
Omnpenenutens MaTpuibl 2X2, €ro reoMeTPUYECKMH CMBICI M CBOHCTBE, BBIYMCJIEHHE €T0
3HAYEHUs, IPUMEHEHUE OIPEJe/IUTesl JUISl pEeIIeHUs CUCTEMbl JIMHEHHBIX YpaBHEHHH.
Pelienve NpuKIagHbIX 3a7ad C MOMOILIBIO CHCTEMbl NTUHEMHBIX ypaBHeHMH. MccrenosaHue
MOCTPOEHHOM MOJIEJIH € [TOMOLIBIO MaTPUL U ONIpedEIUTENEH.

[TocTpoeHre MareMaTHYeCKUX MOjelied peajbHOM CHTyallu ¢ MOMOLUBIO ypaBHEHUH W
HepaBeHCTB. [[puMeHeHue ypaBHEHMH M HEPABEHCTB K PEILIEHUI0 MAaTeMaTHYeCKUX 3a1ady u
3a/1a4 U3 pasziM4HbIX 00JacTell HAyKH U peasibHOM JKHU3HH.



DyHKIMH ¥ TpaguKH

Oyuknus, crnocobbl 3ananus (yHkuud. BzanmHo obOpartHele ¢QyHkuuu. Kommosunus
yukiwit. I'padux GyHkiuu. DnemMeHTapHble Tpeodpa3oBaHus rpaduKkoB QyHKIMHA.

OGacTh onpenesieHns ¥ MHOXeCTBO 3HaueHui ¢yHkuuu. Hymu dyskuuu. [Tpomexyrku
3HaKOMoCTOsIHCTBA. UE€THBIE W HeuéTHble QyHKuuu. Ilepuonuueckue Gynxuuu. ITpomexyTku
MOHOTOHHOCTH (QYHKIHH. MakcUMyMBbl 1 MUHUMYMbI (yHKUMK. Hanbonbliee 1 HauMeHblIee
3Ha4YeHUs: QYHKIIUY Ha TPOMEXYTKE.

Jluneiinas, KBaJipaTHYHas U APOOHO-THHEHHAsS QYHKUMU. DNEeMEHTAPHOE UCCIIEJOBAHUE U
NOCTPOEHUE UX IPa(UKOB.

CrenenHas (yHKLUUS C HATypaldbHbIM M LENbIM Moka3zaTeneM. E€ cBOWCTBA M rpaduk.
CaoiicTBa ¥ rpaduk KOpHS n-Od CTENEHM Kak (PYHKUMM OOpaTHOM CTENEHH ¢ HAaTypaJbHbIM
[oKa3aTenem.

IToxazaTenbHas u Jorapudmudeckas GyHKUMH, X cBoicTBa U rpaduku. Mcnonb3oBanue
rpaduKoB GyHKUMA U1l pelIeHUs] YPaBHEHUH.

Tpuronomerpuyeckas OKpPYKHOCTb, OIpeJe/ieHHe TPUTOHOMETpUUecKuX (pyHKUuH
YUCJIOBOTO apryMEHTA.

(DyHKIMOHABHBIE 3aBUCUMOCTH B peallbHbIX Mpolleccax U ABIeHUAX. I paQuky peanbHbIX
3aBUCHMOCTEH.

Havana MaTeMaTH4eCKOI0 aHAJH3a

ITocnemoBaTebHOCTH, CIOCOOB! 3a1aHUs TOCAEAOBAaTEebHOCTENH. MeTox MaTeMaTu4ecKoi
MUHIYKIMU. MOHOTOHHBIE M OTpaHHYEHHble MOCIeN0BaTENbHOCTU. MCTOpHS BO3HMKHOBEHHS
MaTeMaTHYECKOTO aHallu3a Kak aHalln3a 0ECKOHEUYHO MaJlbIX.

Apudmernueckas M TeoMeTpuueckas — Inporpeccud. beckoHeuHo  yObiBarolnas
reomerpuueckas nporpeccusi. Cymma OeckoHeuHO yOBIBarolLell reoMeTpruiecKoil porpeccuy.
JIMHEeWHBIH W SKCIOHeHUWalbHblM pocT. Yucino e. @DopMysia CIOXHBIX IPOLEHTOB.
Hcnonb30Banue MpOrpeccuy Iuisl pellieHus peallbHbIX 3a7ay4 MPUKIJIaJHOTO XapaKTepa.

HenpeppiBHble (QYHKOUM W HX CBOHCTBAa. TOukM paspbiBa. ACHMITOTHI I'Pa(UKOB
byukuuit. CBoiicTBa ()yHKUMH HENpepbIBHBIX Ha OTpe3ke. MeTon MHTEpBalOB Ul PELICHUS
HepaBeHCTB. [IpuMeHeH e CBOMCTB HEMpPephIBHBIX (DYHKLUH AMs pelueHus 3a1ad.

[TepBas u BTOpas mpou3BojiHbIe GyHKIUH. OnpeneneHye, reOMETpUUECKUil U Gu3ndecKuit
CMBICTI [TPOU3BOAHOM. YpaBHeHHE KacaTebHOM K rpaduKy QyHKLIMH.

[TpousBoaHbie aneMeHTapHbIX QyHKUMHA. [Ipon3BoaHas cyMMBbl, IPOU3BENCHUA, YaCTHOIO
1 KOMITO3UUMHU (YHKLIHH.

MHosxecTBa H JIOTHKA

MHOXKeCTBO, onepaluy HaJl MHOXECTBaMH M UX CBOMcTBa. Juarpammsel Ditnepa—BenHa.
[IpyMeHeHre TeopeTHUKO-MHOKECTBEHHOIO arnmapara s ONMCaHWs peajbHBIX MPOLECCOB H
ABJICHMH, NPH PEIIEHUH 3a/1a4 U3 APYTHUX yUeOHBIX IPEeAMETOB.

Omnpenenenue, TeopeMa,  CBOMCTBO — MareMaTHUeckoro  oOBbeKkTa,  CIEICTBHE,
JI0K23aTeNbCTBO, PABHOCUJIBHBIE YPABHEHHS.



11 KJIACC

YpaBHeHHS H HEPABEHCTBA

CucremMa ¥ COBOKYMHOCTH YpaBHEHHH M HEpPaBEHCTB. PaBHOCHUJIbHBIE CHCTEMBl U
CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT160p KOpHEH TPUIOHOMETPUYECKMX YPABHEHHM C MOMOLIBIO TPUIOHOMETPHYECKOH
OKPYXKHOCTH. PellieHre TpUroHoMeTpHuUeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS MMOKA3aTEIbHbIX U JIOrapU(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/Ibl PELLIEHUS UppallMOHAIBbHbBIX HEPABEHCTB.

OCHOBHBIE ~ METO/IBI  pElleHHss  CHCTeM UM COBOKYIIHOCTEM  palldOHANIBHBIX,
MppaLMOHATBHBIX, TTOKA3aTENbHBIX U JOrapu(MUUECKUX YPAaBHEHHH.

VYpaBHEHHUsA, HEPABEHCTBA U CUCTEMBI C [TapaMeTpaMH.

[IpuMeHeHHe ypaBHEHHUH, CUCTEM M HEPaBEHCTB K PELIEHMIO MaTeMaTH4eCKuX 3amaq U
3aJa4 M3 pa3IMYHBIX Oo0JlacTell HAyKM W peanbHOH >KM3HM, MHTEpIpeTalus IOJyYeHHBIX
pe3yJIbTATOB.

DOyHKUUH H rpaQHKH

['paduk xommosuiuu ¢GyHkuuid. ['eomeTpuueckrue obpaspl ypaBHEHHMH W HEPABEHCTB Ha
KOOPJAMHATHOM IJIOCKOCTH.

Tpuronomerpruyeckre GyHKIMU, X CBOMCTBA U TPa(UKH.

['paduueckue MeTOAbI pELIEHHs YypaBHEHHH W HepaBeHCTB. I paduyeckue MeETO/bI
perieHus 3aa4 ¢ napaMmeTpamy.

Hcnons3oBanue rpadukoB (QyHKIMEA AT WCCIEOBAHUS IPOLIECCOB M 3aBMCUMOCTEH,
KOTOPBIE BO3HUKAIOT MPY PEIIEHNHN 33124 U3 APYTUX yueOHBIX ITPEIMETOB U PeallbHON KHU3HH.

Havana MaTeMaTH4YeCKOIro aHa/Ju3a

[TprMeHeHHe MPOM3BOAHON K MCClieloBaHUIO PYHKIUA HAa MOHOTOHHOCTD U 9KCTPEMYMBI.
HaxosxneHre HanOOJBIIEr0 H HAUMEHBILIETO 3HAYEHUN HeNnpepbIBHON (DYHKLIMM Ha OTPE3Ke.

[IpumeHeHUe TIPOM3BOMHON IS HAXOXAEHUS HAMJIYYILEro peuleHHss B MPUKIIaJIHBIX
3aja4yax, Ui ONpEIeleHrs CKOPOCTH M YCKOpEHHs IMpolecca, 3aJaHHOro (OpMyNoH WM
rpaduKoM.

[lepBooOpasHas, OCHOBHOE CBOHCTBO nepBooOpa3zHbIX. [lepBoobpasHble 31IeMeHTapHBIX
Gyukuuii. [TpaBuna HaxokaIeHUS TepBOOOPa3HBIX.

Wuterpan. ['eoMeTprudeckuii cMbIC HHTErpajia. BelYuciieHne onpeieEHHOro HHTerpaa
no ¢opmye HetoToHa-JIeiibHumA.

[IpyuMeHeHHEe WHTerpaja Juisi HaxXOXKIEHHs IUIolafedl IIockux GUryp H 00BEMOB
reOMETPHUYECKHMX Tell.

[Ipumepsl pemenuii quddepeHnnaibHbiX YpaBHEHHA. MaTeMaTu4ecKoe MOJICIHpPOBaHe
pealibHBIX IIPOLIECCOB ¢ ITOMOIIBIO TU(pdepeHIMaNbHbIX YPaBHEHHH,



ITNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA YUELHOI'O KYPCA «AJII'EGPA U
HAYAJIA MATEMATHMYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHSI

JINYHOCTHBIE PE3YJIbTATbI

1) rpa:kaancKoro BOCHMTAHUSA:

chOPMHUPOBAHHOCTE TPAXKAAHCKOH NO3ULMM  O0Yy4aloLEerocs Kak aKTUBHOIO U
OTBETCTBEHHOr'0 4jieHa POCCHMCKOro obLuecTBa, MPEACTaBICHUE O MAaTEMaTHUYECKUX OCHOBAX
(QYHKUHOHUPOBAHUS PA3TMYHBIX CTPYKTYp, SBIEHMH, NpoUefyp TIPaX<JaHCKOro oOuiecTsa
(BBIOOpPBI, OMPOCH U APYroe), YMEHUE B3aUMOJIEWCTBOBATh C COLMAILHBIMM HHCTUTYTAMHU B
COOTBETCTBUH C UX DYHKLIMIMH K Ha3HAUCHHUEM;

2) NaTPHOTHYECKOIr0 BOCIIUTAHHUSA:

C(OPMHUPOBAHHOCTD POCCUICKON IPaXKAAHCKOM MAEHTHYHOCTH, YBAXKEHHUS K IIPOUITIOMY H
HACTOSIIEMY POCCHMCKONH MaTeMaTHKH, LEHHOCTHOE OTHOUIEHHE K JOCTHKEHHSAM POCCHHCKUX
MaTEMATUKOB M POCCUHCKOM MareMaTHyeCKOW ILIKOIBI, UCIIOIL30BAHHUE OTUX AOCTHIXKEHWUH B
IPYTUX HAyKax, TeXHOJIOTUsX, chepax IKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS

OCO3HAHWE  JYXOBHBIX LEHHOCTEH  poccuiickoro Hapoja, CcHOpPMHUPOBAaHHOCTb
HPABCTBEHHOT'0 CO3HAHUS, 3TUUECKOr0 MOBEACHUS, CBA3aHHOIO C NIPAKTHYECKUM IIPUMEHEHHEM
TOCTUXKEHHM HAayKM M JesTelbHOCTBhIO YUEHOro, OCO3HaHHME JIMYHOrO BKJIAAa B MOCTPOECHUE
YCTOHUMBOTO Oy AyLUErO;

4) acTeTHYeCKOr0 BOCIIUTAHHA:

JCTETHYECKOe  OTHOIIEHHe K  MHUpPY, BKIOYas  OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTe#, OOBEKTOB, 3aja4, PELIEeHHH, pacCyKIEeHHUH, BOCIPUUMYHUBOCTL K
MaTEMaTHYECKHUM acleKTaM Pa3IMuHbIX BUI0B HCKYCCTBA,

5) pu3HUecKoro BOCIHTAHUSA:

c(OpPMHPOBAHHOCTH YMEHHS IIPUMEHSITh MaTeMaTUYeCKHe 3HaHUs B HHTepecax 37J0pOBOT0
1 GezomacHoro obpasa XU3HU, OTBETCTBEHHOE OTHOLUIEHHME K CBOEMY 3M0POBBIO (310pOBOE
nUTaHue, cOalaHCHPOBAHHBIM PEXMM 3aHSITHMH UM OTHbIXa, perynspHas (usuyeckas
aKTMBHOCTB), (DU3MYECKOe COBEPLICHCTBOBAHME MPHU 3aHATUAX CIIOPTHBHO-0310POBUTENLHOM
NesTeNbHOCTHIO;

6) TPyA0BOI0 BOCHUTAHHSA:

FOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTH TPYJOJI00Us, UHTEpeC K pa3iM4HbIM cepam
npodecCHOHaTBHOM JesITEeNbHOCTH, CBI3aHHBIM C MAaTEMAaTHKON W €€ NMPHIIOKEHUSIMU, YMEHHUE
COBEpIIAThL OCO3HAHHBIM BbIOOp Oynyuield mnpodeccun U peanu30BbIBATH COOCTBEHHbIE
JKM3HEHHbIE [JIaHBI, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTU4YeCcKOMY OOpa3oBaHUIO U
camMo00pa3OBaHUIO HA TPOTSHKEHWH BCEH JKM3HM, TOTOBHOCTh K AaKTHBHOMY YYacTHIO B
peLIeHUH NPaKTHUYECKMX 3a1a4 MaTeMaTUIECKOH HaNpaBIeHHOCTH,;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHMSA !

c(OPMHUPOBAHHOCTh JKOJIOI'MYECKONW KyNbTypbl, I[OHMMAaHWUE BIWsIHHUA COLMAJIBHO-
SKOHOMHYECKHX IPOLIECCOB HAa COCTOSIHME MPUPOJHOH M COLMAIBbHON Cpelbl, OCO3HaHUE
rno0ajbHOrO  XapakTepa 9KOJOTHYECKHUX  NpoOieM, OpHEHTaluus Ha  [PUMEHEHHE



MaTEMAaTHYECKUX 3HAHUM g pellleHus 3aa4 B 00JacTi OKPYXKarolIen Cpelibl, TNIAHMPOBAHHE
TIOCTYITKOB W OIIEHKH MX BO3MOXHbIX MOCJIEACTBUN AJIsl OKPYKaKOLIEH CPeJibl;

8) HeHHOCTH HAYYHOI'O NO3HAHHUSHA:

Cc(OPMHUPOBAHHOCTE  MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMCHHOMY  YPOBHIO
Pa3BUTUS HAYKM U OOLIECTBEHHON MPAKTHUKH, MOHMMAaHHE MAaTeMaTHYECKOH HayKy Kak cepbl
YeJIOBEUeCKOM JIesTEIbHOCTH, 3TANOB €& pa3BUTHUS M 3HAYMMOCTHU IS Pa3BUTHUS LIMBUIU3ALUHY,
OBJIaJeHNE S3BIKOM MaTeMaTHMKH W MaTeMaTHYeCKOM KynbTypoil Kak CpeACTBOM IMO3HAHMS
MHpa, TOTOBHOCTH OCYIIECTBISITH MPOEKTHYD M HCCIENOBATENbCKYIO JICATCIBHOCTD
WHJUBUAYaIbHO U B IPYIIIIE.

METAINPEJAMETHBIE PE3YJbTATDI

IMo3naBaTe/ibHbIe YHHBEPCAIbHbIE YUeOHbIe JeHCTBHS

basoBble nornyeckue neMcTBHA:

BBISIBNIATL M XApaKTEpH30BaTh CYyIECTBEHHBIE MPU3HAKM MaTEeMaTHYECKMX OOBLEKTOB,
MOHATUM, OTHOIUGHMH MEXKAY [OHATHAMH, (OPMYJIUpPOBAaTh ONpPENENEHUs MOHATHH,
YCTAHAB/IMBATh CYLIECTBEHHBIA INPHU3HAK KIACCH(HKAILIMK, OCHOBaHUS i 0000IEeHHs U
CpaBHEHUsI, KpUTEPUH POBOJAUMOIO aHAIU34,;

BOCIIPUHUMATE, (DOPMYIHPOBaTh U MPEOOpPa3OBhIBATHL CYXKIEHMS: YTBEPAUTENbHBIE H
OTpHULIATETbHbIE, EMUHUYHbBIE, YACTHbIC U O0UIUE, YCIOBHBIE,

BBISBJIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3H M IPOTUBOpEUUs B (aKTax,
JAHHBIX, HaOMIOMEHUAX ¥ YTBEPXKIEHHUSAX, M[peiaraTb KpPUTEPHHM JUIsl  BhISIBICHUS
3aKOHOMEPHOCTEH U NTPOTUBOPEUHiA;

JiefaTh BBIBOABI C MCIIOJB30BAaHUEM 3aKOHOB JIOTMKM, JE€IYKTHBHBIX W MHAYKTHUBHBIX
YMO3aKJIIOUEHNH, YMO3aKIIOYEHHUH 110 aHAJTIOTHH;

TIPOBOJIMTH CAMOCTOSTENBHO [JOKa3aTeNbCcTBA MATEMaTHUECKHX YTBEPKAEHUHA (MpAMbIE U
OT MPOTHUBHOTO), BBICTPAaWBaTh AapryMEHTALMIO, MPUBOAUTHL IPUMEPHI ¥ KOHTPIPUMEPEI,
000CHOBBIBaTh COOCTBEHHbIE CYK/ICHUS U BBIBOBI;

BLIOMpaTh croco® perieHMs Y4eOHOH 3ajauu  (CpaBHMBAThb HECKOJIbKO BapUaHTOB
peweHus, BbIOMpaTh HauOolee NOAXOMALMH € YUETOM CaMOCTOSTEIbHO BBIJCJICHHbBIX
KPUTEPHUER).

ba3zoBbie uccieqoBaTebCKHe AHCTBHSA:

MCIIOJIb30BaTh BOIPOCHI KAK UCCIIEN0BATELCKUIA MHCTPYMEHT TT03HaHUsA, POpMyTHPOBAThH
BOMPOCHI, (MKCUPYIOLIUE TPOTUBOpEUYHe, NpodiieMy, yCTaHaBIMBaTL MCKOMOE W JaHHOE,
(GopMHUpOBaTH I'MIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3ULIMI0, MHEHHE,

IIPOBOJIUTE  CAMOCTOSITENBHO CIJIAHUPOBAHHBIA ~ JKCIIEPUMEHT, HCCICJOBaHWE TIO
YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKoro oO0beKTa, sSBJICHUSA, IPOIECca, BhISBIECHHUIO
3aBUCUMOCTEH MEKIy 00BEKTaMH, SIBJICHUSMHU, [IPOLIECCAMH,

CaMOCTOSTENLHO (GOPMYNIUPOBAThE 0000IIEHHS U BBIBOABI MO pPe3yJbTaraM MPOBEAEHHOTO
HaONIOIeHMsI, UCCIIeIOBAaHUS, OLEHUBATh JOCTOBEPHOCTL MOJYUYEHHBIX PE3yJILTATOR, BHIBOJIOB
1 0000IIIEeHHI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTUE MPOLECCA, 4 TAKIKE BbIIBUIATH IIPEANIOI0KEHHUS O
€r0 Pa3BUTHU B HOBBIX YCIIOBUSAX.



Paborta ¢ undgopmanueii:

BBIABIATH JNe(QULUUTE HHPOPMALMHY, TaHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BOIPOC ¥ JJIS
pelleHus 3a/1auu;

BblOMpaTh MH(MOPMALKMIO U3 HUCTOYHHUKOB PA3MUYHBIX THUIOB, aHaJIU3UPOBATS,
CUCTeMaTH3MpOBaTh U HUHTEPNpeTHpoBaTh HWHGOPMALMIO pPA3NUYHBIX BHJIOB U  (opm
npeACTaBIeHHUS;

CTPYKTYpPUpPOBaTh  HMHGpOpMAIMIO, MPEICTaBlIsATh €€ B pa3snuuHbX  (opmax,
UIUTIOCTPUPOBATH IpadUieCcKH;

OLIEHUBATh HAA&KHOCTL HHGOpPMALUKM 110 CaMOCTOSTENEHO CQOPMYITUPOBAHHBIM
KPATEPHSIM.

KomMyHHKaTHBHBbIE YHHBepcaJIbHbIe YdeOHbIe AelcTBUS

Ob1enmne:

BOCIIPHHUMATH M (POPMYIMPOBATH CYXIEHHUS B COOTBETCTBHU C YCJIOBUSIMHM M LEIAMU
o01eHus, ICHO, TOUHO, TPAMOTHO BBIPAXATh CBOIO TOUKY 3PEHHS B YCTHBIX U MHCHMEHHBIX
TEKCTax, JaBaTh [MOSCHEHUS [0 XOJAYy PpELICHHUs 3a4auyl, KOMMEHTHPOBATh MOJy4YeHHBIH
pe3yJbTar;

B Xone o0cyX[eHHs 3aJaBaTb BONPOCH! IO CYILIECTBY OOCYXJaeMo# TeMbl, MPodJIeMEbl,
pellaeMoi 3agauu, BbICKA3blBAaTh MJICH, HAllCJEHHBIC HA MOUCK pELUeHHs, COTIOCTABNISTE CBOU
CY)KIEHHS C CYXKIEHHSAMH JPYTUX YYaCTHHKOB AMaiora, oOHapyKMBaTh pa3iddve U CXOACTBO
MO3UITUH, B KOPPEKTHOH (popme GopMyITHpOBaTh Pa3HOIVIACHS, CBOM BO3PAXKEHUS;

NPEACTABIISATh PE3yJbTAThl PELUEHUS 3a7aqyd, IKCIEPUMEHTa, MCCIIENOBaHuUs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (GopMaT BBICTYIIEHHS C Y4ETOM 3a1ad IIPe3eHTAllMU U
0coOeHHOCTe ayIUTOPUH.

PeryasituBHbIe YyHHBepcaibHbIe yueOHble 1eicTBUs

Camoopranuzanus:

COCTAaBJISITh [UIAH, aNrOPUTM peIIeHUs 3afaud, BeIOMpaTh crocol pelneHus ¢ yd4&Tom
MMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOMKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh
BapUaHThI peIIeHUH C y4ETOM HOBOW MH(OpMAIMK.

CaMOKOHTPOJIb, SMOLHOHAIbHbIH HHTEJIeKT:

BJIaZIeTh HABbIKAMH MO3HABATEIbHOM pedeKCHH KaK OCO3HaHHUs COBEPIIAEMBIX IeHCTBHIA
M MBICJIMTENBHBIX TPOLECCOB, HX Pe3yJbTaTOB, BJIAACTh CMOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS MPOLECCa U Pe3yJibTaTa PellieHHUs] MaTeMaTHYeCKOH 3a1a4H;

MpeaBUIeTh TPYAHOCTH, KOTOpBIE MOTYT BO3HHUKHYTH MpPHU pPEUICHHH 3a1ayd, BHOCHTH
KOPPEKTHBEI B JIETENFHOCTE HA OCHOBE HOBBIX OOCTOSITENBCTB, AaHHBIX, HAHJAECHHLIX OIIHOOK,
BBISIBJIEHHBIX TPY/IHOCTEH;

OlLICHWBATh COOTBETCTBUE Ppe3yJbTaTa LENd W YCIOBUSM, OOBICHATH NPUYMHEI
JIOCTHOKEHUSI MM HEJIOCTHIKEHHUS pe3yJbTaTOB IeATeNIbHOCTH, HaxXOAWTh OLIMOKY, JaBaTh
OLICHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTh:

MOHMMaTh M MCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHAMBUAYaIbHOH pabOThI Mpu
pellleHMH Y4yeOHBIX 3a7auy, NPUHUMATh [eJlb COBMECTHOM JeATelIbHOCTH, IUIAHHUPOBATH



OpraHM3aLMIO COBMECTHOM PaboThl, pacrpeaessTh Buibl paboT, JOroBapuBaThCs, 0OCYKAATh
IpoIEeCC U Pe3yabTaT paboTel, 00001aTh MHEHHNS HECKOJIBKHX JIFOIEH;

y4acTBOBATh B I'PYNIOBEIX (opmax paboTel (0OCyxaeHMsA, 0OMEH MHEHHH, «MO3rOBBIE
IUTYPMBI» W WHBIE), BBIMOJHAT CBOK 4acTh pabOThl M KOOPAMHHPOBATH CBOM IEHUCTBHS C
APYTMMM 4JIeHaMHM KOMAaHJEI, OLEHHMBATL KayeCcTBO CBOEro BKJaJa B OOIIMA INPOAYKT 10
KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBHS.

NPEAMETHBIE PE3YJIBTATHI

K xoHiy oOyuenuss B 10 kaacce oOyvaromuiics MONY4YUT CICAYIOIIHE MPEIMETHBIC
pe3yNbTaTHI [0 OTJENbHBIM TeMaM pabodeil nporpaMmsl yueOHoro Kypca «Anrebpa u Havaja
MaTeMaTHYeCKOTO aHaIu3an:

Yucia 1 BBIYHCTICHUA:

CBOOOIHO OMEPUPOBATH TIOHSATHIMH: pallMOHANILHOE YMCII0, OeCKOHEUHas NEPUOANIECcKast
npo6b, MPOLEHTHI, UPPAlMOHATBHOE YHCI0, MHOMKECTBA PALMOHATBHBIX M JAEHCTBHTEIbHBIX
YHCeJl, MOJYJIb IeUCTBUTEIILHOTO UHCIIA;

IPUMEHSATHL APOOH U MPOLEHTHI [T PELICHHUs MPUKITaIHbIX 3a[a4 U3 Pa3NH4HbIX OTpaciei
3HAHWI U peanbHOM KU3HY,

NPUMEHSTh NPUOIMKEHHBIE BBHIUMCICHHS, MpaBUila OKPYIJIEHMS, TPUKUIKY M OLECHKY
pe3yJibTaTa BbIYMCIIEHUH;

CBOOOJHO OINEpPHpPOBATh TOHATHEM: CTENEeHb C LEJNbIM IOKa3aTejeM, HCIOJIb30BaTh
HoaxosiIy0 (hopMy 3amucH AeHcTBUTENbHBIX YUCE [JIA PENIeHMs MPakTUYeCKMX 3aja4y U
NpeJCTaBleHUs JaHHBIX;

cBOGO/IHO ONEPUPOBATH MOHATHEM: apU()METHUECKUI KOPEHb HATyPaJbHOM CTENEHH;

cBOOOIHO ONIEPHPOBATH MOHATHEM: CTENEHb C PALMOHAILHBIM ITOKA3aTeNIeM;

CBOGOIHO OMEpHpOBaTh MOHATHUSAMHU: JorapudMm 4Yucla, AECATHYHbIE M HaTypaibHbIE
norapugmsl;

cBOOOMHO OMNEPHPOBATh TMOHATUSIMU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC YHUCIIOBOrO
apryMeHTa;

OIMEePUPOBATH TIOHITUSIME: APKCUHYC, ADKKOCUHYC M apKTAaHIeHC YUCIIOBOIO apryMeHTa.

YpaBHeHHsi H HepaBeHCTBa:

cBOOOAHO  OMEpPHUpOBAaTh  MOHATHUAMH:  TOXKAECTBO,  ypPaBHEHHE,  HEPABEHCTBO,
PaBHOCUJILHBIE YPABHEHUS U YPaBHEHUSI-CIEICTBUSA, PABHOCUIIbHbBIC HEPABCHCTBA,;

NPUMEHATE Pa3IM4YHBIE METOJbl PelleHHs PalUOHAIbHBIX M JPOOHO-palHOHAIBHBIX
YpaBHEHUH, NPUMEHATb METO/, HHTEPBAJIOB JIs PELLIEHHs HEPABEHCTB;

CBOOOJIHO ONEPHPOBATH MOHITUAMM: MHOI'OYJEH OT OJHOW NEPEMEHHOH, MHOTOWIEH ¢
HensIMd KO3 dHUIMEeHTaMy, KOPHM MHOTOWIEHa, I[PUMEHATh JeNeHWEe MHOrO4YJIeHa Ha
MHOT'OYJIEH ¢ OCTAaTKOM, TeopeMy be3dy u Teopemy Buera s pelueHus 3aaady;

cBOOOJHO ONEPUPOBATH MOHATHSAMM: CHCTeMa JIMHEHHBIX YpPaBHEHUM, MaTpHIa,
ONpEJIENNTEh MaTPHIbl 2 X 2 M ero reoMeTPUUECKHH CMBICH, HCIONB30BAaTh CBOWCTBA
ornpenenuTes 2 X 2 ayist BEIYUCIEHUS ero 3HaYeHUs!, IPUMEHSATh ONPEACIUTENH IS PEeLLeHHUs
CHCTEMBI NTUHEMHLIX ypaBHEHWH, MOJEIMPOBATh peajbHble CUTYalMH C MOMOUIBIO CHCTEMBI
IMHEMHBIX YpaBHEHMM, HCCIEJ0BaTh TOCTPOEHHbIE MOJENU C MOMOIILIO MaTpull H
OTpe/IeIuTeNed, MHTEPIPETUPOBATH [10JYYEHHBIN Pe3ybTaT,



MCIIONIBb30BaTh CBOMCTBA JICHCTBHI ¢ KOPHIMH AJIsl peoOpa3oBaHKs BblpaXKEHUH;

BBITIOJIHATH ~ TMPeoOpa3oBaHUsl YMCIIOBBIX BBIPAKEHUH, COAEpXKALIMX CTENEHH ¢
palMOHANBLHBIM TOKA3aTeNleM;

UCIIONIBL30BaTh  CBOMcTBA JiorapuMoB NSl IpeoOpa3oBaHUsl  JIOTapU(MUUECKUX
BBIPAYKEHUH;

cBOOOJHO  OMEPUPOBATH  IOHATUSIMH:  HppallMOHA/IbHBbIE,  MOKas3aTelbHble U
JIOTapU(MUYECKHE YPABHEHHS, HAXOUTh UX PELIEeHUs] C IOMOILBI0 PAaBHOCHJIBHBIX IEPEX0I0B
WJIM OCYLIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHATL  OCHOBHBIE  TPHIOHOMETpUHYeckHe (opMyasbl [ IpeoOpa3oBaHusl
TPUTOHOMETPUUYECKMX BhIPAKEHUN;

CBOOOAHO OIEPUPOBATH [OHSATHEM: TPUTOHOMETPUYECKOE YpPAaBHEHHE, NPUMEHSThH
Heo0XoauMbIe (POPMYJIBI AJIsl PELLIEHNs] OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX YPaBHEHWH;

MOJIEIMPOBATh pealbHble CHTYald Ha s3bIKe anreOpbl, COCTABIATH BLIPAKEHHS,
ypaBHEHUS,, HEPABEHCTBA IO YCJIOBHMIO 3aadd, MCCIE0BaTh IIOCTPOCHHBIE MOJENH C
MCIIOJIb30BAHHEM anTiapara aareopsl.

DOyHKUHUH U rPpAPHKH:

CBOOOJHO ONEPUPOBATH MOHATHAMU: (YHKUMS, CHOCOOBI 3ajlaHMs (YHKLHH, B3aUMHO
oOparHble (QYHKIMH, KOMIO3ULUs (QYHKUUH, rpaduk (YHKLUMH, BBINOJHATH JJI€MEHTapHbIE
npeobpazoBanus rpadUKoB QYHKINH;

cBOOOJHO ONEPHPOBATh IOHATHSIMH: O0JACTH OINpENeNeHUs U MHOMKECTBO 3HA4YCHUH
GyHKIMM, HyTH QYHKIMY, TPOMEIKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOZHO ONEPUPOBATH TMOHITUSAMM: YETHble M HEYETHbIE (YHKLUMU, NEPHOAMYECKUE
(QYHKIMK, TPOMEXYTKHM MOHOTOHHOCTH (YHKLUMM, MaKCHMyMbl M MHHHMYMbI (QYHKIWH,
HanboJbllIEe ¥ HAUMEHbIIIee 3HaUeHHEe PYHKLMU Ha ITPOMEIKYTKE;

CBOGO/IHO OMEPUPOBATh MOHATHAMM: CTeleHHas (YHKIMSA C HATypalbHbIM W 1LEJIbIM
rokasaTeseM, rpaQuK CTerneHHON (YHKLMH C HATYPalbHLIM M LENBIM TOKa3aTeneM, rpaduk
KOPHS N-OM CTeneHu Kak QyHKLMHM 00paTHOW CTeNeH! ¢ HaTypalbHbIM [I0Ka3aTeNleM;

onepupoBaTh TMOHATHAMM: JIMHEHHas, KBajpaTU4yHas M JApOOHO-THHEHHas QYHKLMH,
BBITIOJIHATE 2JIEMEHTAPHOE HCCIIeI0BaHUEe W TOCTPOEHUE UX IPaUKOB;

cBOOOJHO OIEPUPOBATh TOHATUSAMHE: [OKa3zaTeNbHas U JorapudmMuueckas GyHKLUH, HX
CBOiCTBa U rpaMKH, UCTIONB30BATh UX IPa(UKM [UIs pELIEHUs! ypaBHEHWH,

CBOOOJIHO ONEPUPOBATH MOHATHSAMU: TPUTOHOMETPHUYECKAs OKPYXKHOCTb, OIpeAeICHHE
TPUTOHOMETPUYECKUX (DYHKLMI YHCIOBOTO apryMeHTa;

MCIIOJB30BaTh Tpaduku (GYHKIUMA A HCCIIeNOBaHMs TIPOLECCOB W 3aBUCHUMOCTEH NpH
peleHUH 3324 W3 JPYruX yueOHBIX NPeJMETOB M peanbHOH XWM3HH, BRIpaXaTh (OpMyJIaMu
3aBMCHMOCTH MEXIY BeJTUUMHAMU;

Hauyasa MaTeMaTH4eCKOro aHAIN3A:

CBOOOJHO ONEPUPOBaTh MOHATUAMU: apu(MeTHYecKas H reoMeTpHYecKasl IpOrpeccus,
beckoHeuHO yObIBarOIlas reoOMeTpruyuecKas porpeccus, TMHEHHEIH U 9KCIIOHEHIIHAIBHBIN POCT,
(opmya CIOXKHBIX [IPOLEHTOB, UMETh MPEJICTAB/IEHHE O KOHCTAHTE;

MCII0JIL30BaTh MPOTPECCUU ISl PELLEHUS PealbHEIX 3a1a4 MPUKIaJHOrO XapakTepa,

cBOOOJHO  OIEPUPOBATH  IMOHSATUSIMU:  IOCIENOBATENBHOCTh, CMOCOOBI  3aJaHUs
M0C/e/I0BATEIBHOCTEH, MOHOTOHHBIE W OrpaHHUYEHHbIE [10CIENOBATEIbHOCTH, [1OHUMATh
OCHOBBI 3aPOXKIEHNS MATEMATHUYECKOr0 aHaIM3a KaK aHalu3a 0ECKOHEYHO MalbIX;



CBOOO/IHO ONEpUPOBAThH MOHSATHSIMHU: HENpepbhIBHbIE (DYHKIMM, TOYKM paspbiBa rpaduka
(GYHKIMH, aCHMITOTHI rpaduka QyHKINY,

CBOOOIHO OINEPUPOBATH TOHSITHEM: (YHKIMS, HENpepbIBHAS HA OTpe3Ke, MPUMEHSTb
CBOMCTBA HENPEPBIBHBIX PYHKIMH [T pelieHus 3a1ay;

cBOOOJHO ONEpPUPOBATH MOHSATHUSIMU: TepBas U BTOpas I[POU3BOJHBIE (YHKUMH,
KacaTenbHas K rpaduky GyHKLIUU;

BBIYUCISATE IPOM3BOJHBIE CYMMbI, [POU3BEJIEHUS,, YACTHOIO W KOMIIO3HMIMU JBYX
(GyHKUMH, 3HATH NPOU3BOJIHbIE DIEMEHTAPHBIX (YHKIINH;

MCIIONIE30BaTh NEOMETPUUECKUN U QU3MUECKUIT CMBICIT TPOU3BOAHOM JUIsl pelleH s 3a/(ad.

MHoskecTBa M JIOTHKA:

CBOOO/IHO OIEPUPOBATH MOHITUSIMU: MHOXECTBO, OTlepallluy HaJl MHOXKECTBAaMU;

MCIIONIb30BaTh TEOPETUKO-MHOKECTBEHHbIN annapaT Ui ONKCaHMsl peajlbHbIX NPOLECCOB
Y BJICHWH, U peLIeHUH 3a/1a4 U3 APYTUX YUeOHBIX TPeMETOB;

CBOOOJIHO OINEepUpOBaTh TOHATHUAMHU: ONpeJesieHre, Teopema, ypaBHEHUe-CIEJCTBHE,
CBOMCTBO MareMaTH4eckoro oOBeKTa, J0Ka3aTelbCTBO, PAaBHOCHJBHBIE YpaBHEHUS U
HEepaBeHCTBRA.

K xonumy obyuenuss B 11 knacce 00y4arolMiCs TOTYYUT CIEAYIOIIME NPEAMETHbIE
pe3ynbTaThl 0 OTAENbHBIM TeMaM padoueill mporpammbl yueOHOro Kypca «AnreOpa U Haudana
MaTeMaTHUeCKOro aHalru3ay:

Yuciia 4 BbIYMCIEHUS:

cBOOOJHO OMEpUpOBaTh TOHATHAMHU: HATypaldbHOE H [eloe YHCIO0, MHOMKEeCTBa
HATypalbHbIX U LIEJIbIX YKCeN, UCIOIb30BaTh MPU3HAKK AenuMocTH uenbix yucen, HOJ u HOK
HATypaJbHBIX YUCEI /ISl PEeLIeHHUs 3a/1a4, IPUMEHSThL allroput™ EBkinuza;

CcBOOOJHO ONEepUPOBAThH MOHSATHEM OCTATKa MO MOJYJIIO, 3alUChIBATh HATypallbHble YKCIa
B Pa3JIM4HbIX TIO3WLHUOHHBIX CHCTEMAaX CYUCIIEHHUS;

YpaBHeHus H HepaBeHCTBA:

CBOOOJHO  OMEepUpOBaTh  MOHATUSIMH:  UppallMOHAllbHBIE,  TOKa3aTelbHblE U
jgorapuMHUUECKHE HEPaBeHCTBA, HAXOJMUTh WX pElIeHUs C I[IOMOIIBI PaBHOCHIBHBIX
[1epexo10B;

OCYILECTBIATL OTOOP KOpHEH NpU pellieHHH TPUTOHOMETPUUECKOr0 YPaBHEHUS;

CBOOOJHO ONEpUPOBATh IOHATUEM TPUIOHOMETPUYECKOE HEPABEHCTBO, I[IPUMEHSTh
HeoOXoAUMBIe (POPMYIIBI JJISl pellieHHs OCHOBHBIX THUIOB TPUTOHOMETPHUECKHX HEPABEHCTB;

CBOOO/HO ONEepUpOBaTh NOHATUAMU: CUCTEMa ¥ COBOKYIHOCTb YPaBHEHUH U HEPABEHCTB,
paBHOCUJIBHBIE CHCTeMBI W  CHCTEMBI-CIIEICTBHS, HAXOIWTh pEIIeHHs CHUCTEeMBl U
COBOKYIHOCTEH pallHOHANbHBIX, HPPAlHOHAIBHBIX, TOKA3aTENbHBIX M JOTapuMUYECKHX
YpaBHEHMH ¥ HEPaBEHCTB;

pelath palMOHaNbHblE, WppalMOHANBHbBIE, T[OKa3aTelbHble, JOrapuMUYeCKHe W
TPUTOHOMETPUYECKUE YPABHEHMS U HEPAaBEHCTBA, COAEpIKalllie MOLYJIM U [TapaMeTphI;

MPUMEHATH TpauecKie MEeTOAbI IS pPellleHHs YpaBHEHWH U HEpaBeHCTB, a TakXke 3a71a4
C MapaMeTpamu;

MOJIE/IMPOBaTh pealibHble CHUTyallMd Ha S3bIKe anredpbl, COCTaBIATb BbIPAKCHUS,
YPaBHEHUS, HEPABEHCTBA U MX CUCTEMbI MO YCIOBUIO 3aJaud, HCCIEOBAaTh MOCTPOEHHbIE
MO/JIEJIY C UCIIOJIb30BAHUEM allapara ajaredpbl, MHTEPIPETHPOBATh [OJYUCHHBIH pe3yJsbTar.



@Oyukuuu 1 rpadpuku:

CTPOUTH TpadUKKU KOMIIO3UUMKU (PYHKIHMH C ITOMOIIBIO 3JEMEHTAPHOTO HCCIENOBaHHs H
CBOMCTB KOMITO3UIIAH JIBYX (YHKIIMH;

CTPOMTh TeoMeTpUYecKHe o0pa3sl ypaBHEHHMI M HepaBeHCTB Ha KOOPAMHATHOH
IJIOCKOCTH;

CBODOIHO ONEPHPOBATH MOHATHAMU: IPadUKKU TPUTOHOMETPUUECKUX (PYHKLIUH;

MPUMEHATh QYHKIMH TS MOJIGIMPOBAHUS U UCCIIEJOBAHKS PEANbHbIX [IPOLECCOB.

Hauana MaTeMaTHYeCKOro aHAIH3A:

HCIIONB30BaTh IPOU3BOJHYIO JJIsl WCCIEOBaHUS (QYHKUHM HAa MOHOTOHHOCTh H
IKCTPEMYMBI;

HAXOAUTh HauboJIblliee U HaMMeHblIee 3HaueHUs QYHKUMU HeMPEPBIBHON Ha OTPE3KE;

MCIIOJIB30BaTh IPOU3BOIHYIO JUIS HAXOXIEHUS HAMIIY4ILEro pelieHus B NPHUKIAIHEIX, B
TOM HHCIIE COLMATBHO-YKOHOMUYECKHX, 3ahaqyax, AJsl ONpeeCHUss CKOPOCTH U YCKOpPEHUsI
npolecca, 3a1aHHoro Gopmyioi nin rpadukom;

cBOOOHO ONEPHPOBATh MOHATUAMU: NepBOOOpa3Hasi, ONpeAeIEHHbIN HHTETPall, HAXOAUTh
epBooOpa3Hble 3JIEMEHTAPHBIX (GYHKUME W BBIUMCIATH MHTerpan mno ¢opmyne HeroTona-
JleOuuna;

HAXOAUTh [IOLAAH IIOCKUX GUTYp M 0OBEMBI TEN ¢ MOMOLIBIO HHTErpaa;

MMeTh MpeCTaBIeH’e O MaTeMaTH4yeCcKoM MOJCIMPOBAHUM Ha NPUMEpe COCTaBIIEHUS
nuddepeHIHabHbIX YPaBHEHUH;

pelarh NPUKIaIHBIE 33812491, B TOM YHMC/IE COLUATbHO-9KOHOMMYECKOrO U (H3UYECKOro
XapakTepa, CpeJICTBaMU MaTeMaTHUECKOr0 aHalnu3a.
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« MareMaruka: anredpa ¥ Hauada MaTeMaTHYECKOTO aHan3a, reomeTpys. Anredpa U Havyana
MaTeMaTh4deckoro aHainusa, 11 knace/ Konsrun KO.M., Tkauea M.B., ®enoposa H.E.
npyrue, AxuponepHoe obuiectBo «M3narenscTBo «lIpocsemenuer

e Maremaruka: anrebpa ¥ Hadyajga MaTeMaTHIECKOTo aHallk3a, reoMeTpus. Anredpa u Hayaja
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1. AnreGpa 1 Hauana MaTeMaTH4eCKOro aHanusa. Temarudeckue TecThl. 10 Knace: 6a30Bbli
yposenb / M.B. Tkauéga., H.E. ®&nopora- M.: Ilpocsemenne, 2022

2. Anrebpa u Hauana MaTeMaTH4ecKoro aHanusa. Tematuueckue TecThl. 11 knacc: 6a30Bbli
yposens / M.B. Tkauésa., H.E. ®&noposa- M.: IIpoceemenne, 2022.

3. M. [l1a6ynun, M.B. Tkauesa. Jlugakrudeckie MaTepHaibl o aaredpe ¥ Hauanam
ananmsa 10 xmacc. M.: [Ipocsemenue 2022 r.

4, M.M.1la6yuun, M.B. Tkadesa. [lugakTHueckue MaTepHasl o anredpe v Havaaam
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