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MNOACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «Anredpa U Hadajga MaTeMaTH4YECKOIO
aHanm3a» 0a30BOro ypoBHs ais oOywaroniuxcs 10 —11 kiaccoB pazpaboraHa Ha
ocHoBe PDesrepabHOr0 rocy1apCTBEHHOr0 00pa30BaTEIbHOIO CTAHAAPTA CPEAHETO
obuiero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIMA POCCHUHCKOTO
obpa3oBanus. Peanuzanusi mporpaMMbl OOECIEUMBAET OBJIAZICHUE KIHOYEBBIMU
KOMIETEHIUSIMH, COCTABJISIOIIMMU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3zoBaHUsl, LETOCTHOCTh OOLIEKYJIbTYPHOI'O, JIMYHOCTHOTO U MO3HABATEIbLHOI'O
Pa3BUTHS JIMYHOCTH O0yYaIOIIUXCSI.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anredpa m Hayajma MaTeMaTHYECKOTO aHalM3ay» SIBISETCS OJHUM W3
HauOoJee 3HAUYMMBIX B MpOrpaMMe CTaplIedl WIKOJIbI, IMOCKOJIbKY, C OJHOM
CTOPOHBI, OH OOECIEeYMBAECT HHCTPYMEHTAIbHYIO 0a3y Il HW3Y4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (OPMUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE Y4YallluXCsi Ha YpOBHE, HEOOXOAMMOM ISl OCBOCHUS
KypcoB HHGPOpMATUKH, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydallluecsl OBJIaJE€BalOT YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM
HAyKH, KOoTopas (GopMyIupyeT CBOM JOCTIKEHUS B MaTeMaTHIeCcKoi opme.

Kypc anreOpsl 1 Hauan MaTeMaTH4eCKOro aHajau3a 3aKJaJIbIBa€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMUKH U OOIIECTBEHHOW KU3HM, I[IO3BOJISET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX MU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXe BpeMs OBIaJieHUE
aOCTpakTHBIMM M JIOTMYECKH CTPOTMMH MaTEMATHYECKUMHU KOHCTPYKIHSIMU
pa3BUBAaeT YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKIICHUSI, HCTIOJB30BaTh 0000IIEHNE U KOHKPETH3aIlM0, a0CTparupoBaHue H
aHaJoruo, GopMHUPYyET KPEaTUBHOE U KPUTUUYECKOE MbllIeHUE. B Xone uzyueHus
anreOppl M Havall MaTEMaTHYECKOro aHajiu3a B CTaplied IIKoJe Yydyaliuecs
NOJy4arOT HOBBIA ONBIT pEUIeHUs MPUKIAAHBIX 3a/ad, CaMOCTOSATEIbHOTO
MIOCTPOCHUSI MAaTEeMaTUYECKUX MOJIEIEH pealbHbIX CHUTYallMii WM MHTEpHpeTalnuu
MOJIYYEHHBIX  PEIICHHI, 3HAKOMATCA €  OpUMEpaMHU  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyYKE U B UCKYCCTBE, C BBIJAIOIIMUMUCS
MaTeMaTHYECKUMH OTKPBITUSMU U UX aBTOPAMHU.

Kypc obOnamaer 3HAUYUTENHHBIM BOCIUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIN
peanusyercsl Kak depe3 y4eOHBIM Marepuall, ciocoOCTBYONIUN (HOpMUPOBAHUIO
HAY4YHOTO MMPOBO33pPEHHUS, TaK W uepe3 chnenudpuky ydeOHOU AesiTeIbHOCTH,



TpeOyroiein CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOAOJKUTETBLHOU
KOHILIEHTPALlM BHUMAHUA U OTBETCTBEHHOCTH 34 IOJIYYECHHBIN PE3yJbTar.

B ocHoBe Meromuku oOydeHHs anredpe M HavyallaM MaTeMaTH4YeCKOTo
aHAJM3a JISKUT JeSTeTHHOCTHBINA IPUHITUI 00 yICHHS.

CrpykTypa Kypca «Anredpa 1 Hauyajla MaTEMaTUYECKOI0 aHAJIM3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOAUUECKUE JIMHUU: «YHucna ¢ BBIYUCICHUSY,
«Dyukuuu  u - rpaduku», «YpaBHEHUS W HepaBeHCTBa», «Hauana
MAaTEMaTH4YECKOro aHanu3a», «MHOX)ecTBa U JIOrTMKa». Bce OCHOBHbIE
COAEPKATEIbHO-METOANYECKUE JIMHUM H3YYAlOTCS HA NPOTSHKEHUM [JBYX JIET
oOy4eHus B CTapIiel IIKOJIe, eCTECTBEHHO JIOIMOIHSS APYT JIpyra U MOCTEIEHHO
HACBIILAsIChb HOBBIMM TE€MaMM H  paszaenamu. JlaHHBIA Kypec  sIBJIsIeTCS
WHTETPAaTUBHBIM, TIOCKOJIBKY OOBEAMHSET B ce0e CcoJepikaHhe HECKOIbKHUX
MaTeMaTUYECKUX TUCIUIUIMH: aareopa, TPUrOHOMETPHS, MaTeMaTUYECKUIM aHAIU3,
Teopuss MHOXKeCTB U Jip. [lo Mepe Toro kak ydaimiuecs OBJIAJIEBAIOT BCE Ooee
MIUPOKUM MaTEMaTUYECKHUM allapaToM, Y HUX MOCIIe0BaTeNbHO (HOpMUpYeETCcs U
COBEPILICHCTBYETCS YMEHUE CTPOUTh MATEMAaTHUYECKYK) MOJENb PEeajJbHOU
CUTyalll¥, TPUMEHSATh 3HAHUSA, TOJYyYCHHBbIE B Kypce «Anredpa W Hadana
MaTeMaTUYECKOro aHaliu3ay, JJIisl PEIICHUs CaMOCTOSTEIbHO CPOPMYITUPOBAHHOM
MaTeMaTUYECKOM 3a/1au, a 3aTEM UHTEPIPETUPOBATH MOJYUYCHHBIN PE3YIbTaT.

ConepxatenbHO-MeTOANYECKass JTUHUSA «YUuciaa U BBIYUCIIEHUS» 3aBEPILIACT
dbopMupOBaHUE HABBIKOB MCIIOJIb30BAHUS JEHCTBUTEIBHBIX YUCEI, KOTOPOE ObLIO
HA4YaTO B OCHOBHOM Immkoje. B crapiiel mikose oco00e BHUMAHHUE YACISIETCS
(GOpMUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOIINX B CeOs
UCTIOJIb30BaHUE PA3NIMYHBIX (OpM 3amucu  JEeUCTBUTENBHOTO YHCIIA, YMEHUE
pallMOHAIBHO BBIIOIHATh JIEUCTBUS C HUMH, J€JIaTh MPUKUJIKY, OLICHUBATH
pesyabtar. OOydarouiyecs IMOJAy4YarOT HaBBIKM NPUOIUKEHHBIX BBIYUCICHUM,
BBITIOJIHEHUSI JIEUCTBUU € YMCIIaMM, 3alMCaHHBIMH B CTaHAapTHOW dopme,
VCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUM.

JIvans «YpaBHEHHS W HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHUU BCETO
oOydyeHHs B CTapliedl IIKoJe, TOCKOJbKY B KaXJIOM pasliesie IMporpaMMbl
PEeIyCMOTPEHO pEelIeHUuEe COOTBETCTBYIOMIMX 3anad. OOyuaroniyecs OBIaIeBalOT
Pa3IMYHBIMA METOJAMHU pELICHUS LEJbIX, PAUMOHAIBHBIX, HUPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX U  TPUTOHOMETPHYECKUX  YpPaBHECHHIA,
HEPABEHCTB U UX cUCTeM. [loilydeHHbIE YMEHUS NCTIOJIB3YIOTCS MIPU UCCIIEIOBAHUN
GYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, pElIeHWH MPUKIAIHBIX 3ajJad M 3aJa4 Ha
HaXOXJCHUE HAWOONBIINX W HAUMEHBIIMX 3HadeHWW QyHkuu. JlanHas
collep)KaTelibHast JIMHHUS BKJIIOYaeT B ceOs Takke (OopMUpOBaAHUE YMEHUU
BBITIOJIHATHh Pacy€Thl Mo ¢GopMmyiaM, MPeoOpa3oBaHUs IETbIX, PAIMOHAIBHBIX,
UPPAlMOHAIIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXK€ BBIPAKEHUI,



collepKallluX CTerneHu W Jorapudmel. braarogapss u3ydeHuro aiareOpandeckoro
Marepuaga OPOMCXOAUT  JalbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOTO MBIIIICHUS Yy4aliuxcs, (OPMHUPYIOTCS HABBIKM JAEAYKTHUBHBIX
paccyxaeHui, pabOThl C  CHMBOJBHBIMH  (OopMaMH,  TPEIACTABICHUS
3aKOHOMEpPHOCTEN W 3aBHUCHUMOCTEW B BHJI€ PAaBEHCTB M HEPABEHCTB. AuredOpa
npemiaraer d(PpQGeKTUBHbIE HHCTPYMEHTHI JUIS PEIICHHS TMPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJSHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKAa HAYKH.

CopepxarenbHo-MeToAnYecKass JMHUA «DyHKUMH U TpauKU» TECHO
NEPEIUIETAETCA C APYTUMU JIMHUSMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3aaET
MOCJIEIOBATEIBHOCTh U3YYCHHUS Marepuana. N3yuenne CTENEHHOM,
MOKAa3aTeIbHOM, JTIOrapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIHIA, UX CBONCTB
U rpauKoB, UCHOJb30BaHUE (PYHKUUHN JJIs pelieHus 3a7ad U3 APYrHX y4eOHBIX
MPEIMETOB U PEATbHOW MU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKUM aHaJIU30M,
TaKk U C PEIICHHEeM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Oomblioe BHUMaHUE
ynensiercs GOpMHUPOBAHUIO YMEHUS BbIpakaTh (HOpMYyJIaMu 3aBUCHUMOCTH MEXIY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBaTh MOJYYEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTebHOW JTMHUU HALIEJICH Ha Pa3BUTHUE YMEHUM
U HaBBIKOB, IMIO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTHM MEXAY BEJIMYMHAMHU B
paznnuHor ¢opme: aHATMTHYECKOM, Tpadudeckor U cioBecHoW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIICHHUS, CIOCOOHOCTH K
0000IIEHUIO 1 KOHKPETHU3AILINH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHUs «Hadana MareMaTM4eckoro aHajau3a» I03BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MAaTeMaTUYECKUX, TaK W MPUKJIATHBIX 3a/1ad,
JOCTYIHBIX 00Yy4aromuMCs, Yy KOTOPBIX MOSIBISETCS BO3MOXKHOCTbh MCCIIEI0BATh U
CTpouTh Tpaduku (YHKIUNA, ONpeAensTh HX HauOONbIINE W HaUMEHBIIUE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU QUTYp U OOBEMBI TEN, HaXOAUTh CKOPOCTU HU
yCKOpeHus TmpoieccoB. JlaHHas copepkaTenbHash JHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHUS MaTEMAaTHUYECKUX MOJIENICd pealbHbIX CHUTYyalluH,
HAXOXKJEHUSl HAWIYy4YlIero pelleHus B MPUKIAAHBIX, B TOM YHCIE COLUAIbHO-
SKOHOMHYECKHMX, 3aJadyax. 3HaKOMCTBO C OCHOBaMH MaTE€MaTHYECKOI0 aHaIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMATbHO-JIOTMYECKOTO U KPEATHBHOTO
MBINIJIEHUS,, (OPMUPOBAHUIO YMEHMI pACIO3HABATH TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHMKE U HCKyccTBe. OOydaromuecss y3HaKWOT O
BBIIAIONINXCA PE3YJIbTaTaX, MOJIYYEHHbIX B XOJ€ pa3BUTUS MaTEMaTHUKH Kak
HAyKH, U UX aBTOpax.

CopepxaTenbHO-METOANYECKas TUHUSA «MHOXKECTBA U JOTUKAa» B OCHOBHOM
MOCBSIIEHA  DJIEMEHTaM TEOpPUHM  MHOXKECTB. [€OpeTHKO-MHOKECTBEHHbIE
NPEACTABICHUS MPOHU3BIBAIOT BECH KYpC IIKOJBbHOW MAaTEMAaTHUKH W IPEJIararor



HanboJee YHUBEPCATIbHBIN S3bIK, OOBEAUHSIONMN BCE pa3/ieibl MATEMATUKU U €€
IIPWIOKEHHUM, OHU CBSA3BIBAIOT Pa3HbIE MATEMAaTUYECKUE NUCLUIUIMHBI B €JUHOE
nemnoe. IloaroMy BaXHO 1aTh BO3MOMKHOCTH IIKOJBHUKY IIOHUMATh TEOPETUKO-
MHOXXECTBEHHBIM S3BIK COBPEMEHHOM MATEMATUKH M MCIIOJIb30BATh €ro s
BBIPA)KEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa n Havama MaTEMAaTHYECKOTO aHaIW3a» IPUCYTCTBYIOT
TaK)K€ OCHOBBI MaT€éMaTU4YECKOTO  MOJCIMPOBAHUA, KOTOPBIE  IPU3BAHBI
chopMuUpPOBaTh HABBIKW MTOCTPOCHHS MOJIENIEN peallbHbIX CUTYAIIHi, UCCIeTOBAHUS
ATUX MOJENEH C MOMOLIBIO ammapaTra ajareOpbl U MaTeMAaTUYECKOro aHaliu3a U
UHTEPIPETALUN TMOJYYEHHBIX PE3YyJIbTaTOB. Takue 3aJaHusl BIUIETECHBI B KaXKJbIU
U3 pa3fesioB IPOrpaMMBl, IIOCKOJIBKY BECh MaTEpUall Kypca IIHUPOKO UCIIOIb3YETCs
JUISL PEeLIeHUs NMPUKIAAHBIX 3anad. [Ipy pemennn peanbHbIX NPAKTUYECKUX 3a1a4
yualiMecs pa3BUBalOT HaOJIOAATENbHOCTh, YMEHHE HaXOAWUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HCIOJNb30BATh AHAIOTHIO, 0000IATh M KOHKPETHU3UPOBATh
npodnemy. JlesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHUS IMPUKIIAJHBIX
3aJlay OpraHU3yeTcs B MpOIecCe M3YUYEHMs BCEX TeM Kypca «Ajiredpa um Havaia
MaTEeMaTU4YECKOr 0 aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM mutaHe Ha W3yYeHHE Kypca anreOpbl W Hadal MaTeMaTUYeCKOro
aHaju3a Ha 0a30BOM YpOBHE OTBOAUTCA 2 4aca B Henento B 10 kiacce u 3 daca B
Hezeno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COILEPKXAHUE YYEBHOI'O KYPCA

11 KJIACC

Yucaa v BIYUCICHUA

HarypansHubie u nensie uyncna. [Ipu3Haku 1€IMMOCTH LIETBIX YHACEIL.

CreneHb ¢ pallMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTEIEHM.

Jlorapudm uncna. JlecsiTHuHbIC U HATypalbHbIE JTOrapu(pMBbI.

YpaBHeHHs] 1 HEPABEHCTBA

[Ipeobpa3oBaHue BbIpaKEHHM, COIEPKALTUX JOrapru(MBbI.

[IpeobpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTeNIEM.

IIprMepbl TPUTrOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUSI U1 HEPABEHCTBA.

CucTtembl TUHEWHBIX YpaBHEHUI. PellleHne MpUKIaIHbIX 3a7a4 C MOMOUIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHUMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/ad M3 pa3IM4yHbIX 00JlacTeld HayKu M peaJbHOM
YKU3HU.

DOyHKUUH U Tpapuxn

Oyukuus.  [lepuonnueckne  ¢GyHkuuu. IIpoMeXyTKM  MOHOTOHHOCTH
¢yHkiuu. Makcumymbl U1 MUHUMYMBbl QyHKUMU. HaunOonbliiee u HaumeHbIIee
3HaueHHEe (DYHKIIMHU HAa IPOMEKYTKE.

Tpuronomerpudeckue pyHKIINM, UX CBONCTBA U TpaduKH.

[Toka3aTenbHas u jorapudmuueckas GyHKIHUH, UX CBOMCTBA U TpaduKu.

Wcnonb3oBanue rpadukoB GyHKUIUNA 17151 PEHISHUs] YPaBHEHUN W JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (QyHKIMHA JUIsI MCCIENOBAHUS IPOLIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT IPU PELICHUU 3a/ad U3 APYIHMX y4eOHBIX
IIPEIMETOB U PEATBHOU KU3HU.

Hayana maTeMaTH4eCKOro aHajamsa

HenpepriBabie pyHKIIMN. MeTo 1 MHTEPBAIOB JIsl pEIICHUs HEPABEHCTB.

[IpousBognass  pyHkuuu. ['eomerpuueckuid W (QUIUYECKUN  CMBICIT
ITPOU3BOJTHOM.

[IpousBoaHble  dMe€MEHTAapHBIX  QyHKUIUNA.  DopMysiabl  HaXOXKIACHUS
MIPOU3BOJHON CYMMBI, IPOU3BEIEHUS U YaCTHOT'O (DYHKILIUH.



[IpumeHeHre NpoOU3BOAHON K MCCIEAOBAHUIO (DYHKIIMIA HA MOHOTOHHOCThH U
sKcTpeMyMbl. Haxoxx/1eHne HanbobIIero 1 HAMMEHbBLIErO 3Ha4€HUsl QyHKIUHU Ha
OTpE3Ke.

[IppMmeneHne NPOU3BOAHOM JUISI HAXOXKACHUS HAWIY4dIlEero pELICHHs B
NPUKIAIHBIX 3aJayax, M1 ONpPENENICHUs CKOPOCTH MpoLecca, 3aJaHHOTO
dbopmyIion uiu rpaguKoMm.

[TepBooOpaznas. Tabnuia mepBooOpa3HBIX.

Wuterpan, ero reomerpuyeckuii W (Qusmueckuii cmbica. Beruncnenue
uHTerpana no gpopmyne Herorona—IJleiiOHua.



IHJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yuyeOHOro mnpeamera «MaremaTuka» JTOJDKHO 0OOeCreuuBaTh
JOCTUXKEHHE Ha YPOBHE CPEAHEro 00111ero oopa3oBaHus CISAYIOMNX JTUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIbBTATDI

JIMYHOCTHBIE pPE3yNbTaTbl OCBOCHMS MpOrpaMMbl y4eOHOTO MpeaMera
«MareMaTuKa» XapaKTepUu3yrTCs:

I'paxxraHCcKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKOM MO3UIIMHU 00YUaIOIIETrocs KaK aKTUBHOTO
U OTBETCTBEHHOTO WJIIEHa POCCHUHCKOro OOIIecTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAxX (PYHKIIMOHHPOBAHUSA PA3TUYHBIX CTPYKTYp, SBICHUH,
MpOLIEyp TPaKITaHCKOTO obmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aMMOJEHUCTBOBATh C COLUMAIBHBIMA HMHCTUTYTAMHA B COOTBETCTBHUH C UX
GYHKIMSIMUA 1 HA3HAYCHHUEM.

[TarpuoTnyeckoe BOCUTAHUE:

c(hOpMHPOBAHHOCTHIO POCCUICKOM TPaXTAaHCKON MICHTHYHOCTH, YBAKCHUS K
MPOIIUIOMY U HACTOSIIEMY POCCUMCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLICHUEM K
JOCTH>KEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUHCKON MAaTeMaTUYECKOW IIKOJbI,
K HCIIOJIb30BAaHUIO ATHUX JIOCTHKEHUN B JPYrHMX HayKax, TEXHOJOTHSX, cdepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

OCO3HaHHUEM JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapo/a;
c(OpMHPOBAHHOCTBIO ~ HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHHUI HAYKH U JIE€ATEIIbHOCTHIO
Y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIaa B MOCTPOCHHUE YCTOMUMBOTO OYTYIIETO.

DCTETUYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKJIKOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyxXICHUH;
BOCHPUMMYHUBOCTBIO K MATEMATHYECKUM ACIIEKTAM Pa3JIMYHBIX BUJOB HCKYCCTBA.

DOU3UIECKOE BOCTIUTAHHUE:

c(OpMHUPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTeMaTUYEeCKUE 3HaHUS B
MHTEpEecax 370pOBOro U 6€30MmacHOro o0pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (3J0pOBOE€ MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHI U

OTZIbIXa, peryispHas busznueckas AKTUBHOCTB); (bu3nuecKoro
COBEPIIIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-030POBUTEIBHON
JEeSATENBHOCTBIO.

TpynoBoe BocrIiUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOTIOOHS; MHTEPECOM K
pasiuuHbiM  cepam  TIPOdEeCCHOHAIBHOM — JIESITEIbHOCTH,  CBSI3aHHBIM €
MaTeMaTHUKOW M €€ NPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeid npodeccnr W peann3oBBIBATH COOCTBEHHBIC KWU3HCHHBIC TUIAHEI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHUIO U
caM000Opa30BaHUI0 HAa TPOTSHKEHWHW BCEH JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
Y4acTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEeMAaTHYECKON HAIIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJOTHYECKON KYyJIbTYphl, MMOHUMAHHWEM BIIUSHHSI
COITMATbHO-?KOHOMUYECKHUX TPOIIECCOB Ha COCTOSHUE MPUPOTHON M COIMATIBLHON
Cpenpl, OCO3HAHMEM TJOOAJBPHOTO XapakTepa HSKOJOTHYECKUX MpoOJieM;
OpHEHTalluel Ha TPUMEHEHHE MATeMAaTHYECKUX 3HAHWM I PEUIeHUs 3aaad B
00J1aCTH  OKpY)KAroIel Ccpenpl, IUIAaHUPOBAHMWS TIOCTYIKOB M OIECHKH WX
BO3MOXXHBIX TTOCIICICTBHUN JIJISI OKPYKAIOMIEH CPEIIbI.

[lenHOCTH HAYYHOT'O MO3HAHUS:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKM W  OOIICCTBEHHOM TMPaKTHKH, IMOHUMaHUEM
MaTEMaTHYECKONH HayKH Kak cQepbl YeIO0BEUYECKOW JCSITEIBHOCTH, DTAloB eé
pa3BUTHUS M 3HAYUMOCTH JUJIS PAa3BUTHS IIMBWIM3ALKMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOW KYJIbTYpOH KaK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATH TMPOCKTHYIO M HCCICAOBATEIBCKYIO ACATEIBHOCTh
WHIUBUIYABHO U B TPYIITIE.

METANPEIAMETHBIE PE3YJIBTATDBI

MeranpeMeTHbIE PE3YJIbTaThl OCBOCHMS MPOrpaMMbl y4yeOHOro MpeaMera
«MatemaTHhka» XapaKTEepU3yIOTCS OBJIaZICHUEM YHHUBEpCAIbHBIMU
NO3HABAMENbHBIMU  OEUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeUuAMU, YHUBEPCATbHLIMU PECYIAMUSHLIMU OCUCTEUAMU.

1)  Vnuusepcanvnuvie  noznasamensuvle  Oeticmeus, — obecnedugaiom
Qopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpYJCaloweo  Mupa;  npuMeHeHue  J102U4ecKux,
UCCIe008amenbCKux onepayuti, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble nornueckue AEUCTBHUS:

e BBUIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKUA MAaTEMaTUYECKUX
O0BEKTOB, TOHATUHM, OTHOLIEHUH MEXIy MNOHATUAMU; (OPMYIUPOBAThH
ONpEENEeHNs]  IOHATUN; YCTAHaBJIMBAaTh  CYIIECTBEHHBIM  IPHU3HAK
KJlaccu(UKaMM, OCHOBaHUA sl OOOOIIEHUS W CpPaBHEHUSA, KPUTEPUU
IIPOBOJMMOTI0 aHAIMN3;



BOCIIPUHUMATh, (OPMYIUPOBATH M  NPEoOpa3OBBIBaTh  CYXKJECHHUSA:
YTBEpAUTENbHbIE U OTPULATENIbHBIC, E€IMHUYHbIE, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTUBOpeurss B (aKTaxX, JAHHBIX, HAONIOACHUSX U YTBEPKACHUSIX;
npemjaraTb  KpUTEPUM I BBIABJICHHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPECUNH;

JIeNaTh BBIBOJBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
VMHIAYKTUBHBIX YMO3AKIIOUECHHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEpXKACHUN (IIpsIMbIE U OT MPOTHUBHOIO), BHICTPAWBaTh apryMEHTAIHIO,
OPUBOAUTh MPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOJIBL;

BbIOMpATh crnoco0 pemeHus yuyeOHOW 3ajauu (CpaBHHUBATH HECKOJIBKO
BapUAHTOB pEIICHUs, BBHIOUpaTh HauOoyiee MNOAXOASIUNA € Y4YETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrIie uccienoBaTenbLCKUe ASHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK HMCCIICIOBATEIbCKUA WHCTPYMEHT ITO3HAHWS,
dbopMynpoBaTh BOMPOCH], (UKCHPYIOUIME TMPOTUBOPEUYUE, MPOOIEMYy,
yCTaHABJIMBAaTH HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apTryMEHTHUPOBATH CBOIO MO3UITUIO, MHCHHUE;

TIPOBOIUTH CaMOCTOSTEIILHO CIUTAHUPOBAHHBIN AKCIICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro
00BEKTa, SIBJICHHS, TPOIECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNTLHO (hOPMYJIMPOBATH O00OIIEHUS U BBIBOABI IO pe3yJibTaTaM
NPOBEAEHHOTO HAOIIO/IEHUS, MCCIEAOBAHMS, OICHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIECHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE TPOIECCa, a TAKXKE BBIIBUTATH
MIPEITOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundopmarmei:

BBIBJISITh 1eULNTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX NJIsi OTBETA
Ha BONPOC U I PEIICHUS 3a7a4H;

BbIOMpaTh  MHGOPMALMIO M3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUAOB U (OPM IpE/ICTAaBICHHUS;

CTPYKTypUpOBaTh MHGOPMAIIUIO, TPEACTABIATH €€ B PA3IMUHBIX (opMax,
WUTIOCTPUPOBATh TpadUyecKy;



2)

OLICHUBATh HaAEKHOCTh uH(popMaLK no CaMOCTOSTENIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonuvie  KoMMyHuxamueHwvle Oelicmeus, 0Oecnedusarom

CHOPMUPOBAHHOCMB COYUATILHBIX HABLIKOB 0OVHUAIOUUXCAL.
OO1enue:

BOCTIpUHUMATh ©  (GOPMYIHUPOBATh CYXKICHHS B COOTBETCTBHU C
YCIOBUSIMHU | IIETISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS TI0
XOJTy peIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJTYYCHHBIN Pe3yJIbTaT;

B X0/ OOCYKICHMSI 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBI, pelraeMoi 3a/1a4un, BHICKa3bIBATh MJICH, HAIICICHHBIC HA TIOWCK
pEIICHHsI; COIMOCTAaBIATh CBOM CYXKICHUA C CYXICHHSIMHU JPYTHX
YYaCTHUKOB JHMAJIOTa, OOHAPYXKMBATh PA3IMUAE W CXOJICTBO IO3WIIHH; B
KOppEKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEICTaBIATh  pPE3yAbTaThl  pEIICHWs  3a7a4d,  OKCIEpPHUMEHTAa,
UCCIICIOBAHUS,  TPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (popmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3eHTAIIN U OCOOCHHOCTEHN ayIUTOPHH.

CoTpyaHHYECTBO:

3)

NOHMMaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOM |
WHANBUYaTbHON paOOThI MPU PEIICHUH YUEOHBIX 3a]1a4; TPUHUMATH 11ETh
COBMECTHOW JEATENhbHOCTH, TUIAHHPOBATh OPTAHHU3AIIUI0 COBMECTHOMN
paboThI, pactipenensaTh BUABI paboT, TOTOBapUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTatr paboTsl; 00001aTh MHEHHS HECKOJIBKUX JTIOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBINONHITH CBOI YacTh pPAOOTHI H
KOOpJIWHUPOBATh CBOM JEHCTBHA C JAPYTMMH YiIe€HAMH KOMAaH/IbI,
OILICHMBAaTh KAa4eCTBO CBOETrO BKJIaJa B OOIIMU MPOMYKT MO KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHHUKAMU B3aUMOICHCTBUSI.

Vuueepcanonuvie  pecynamuenvie  Oeticmeus, obecneuusarom

gbopmupoeaHue CMDbLCIOBbLX YCNIAHOBOK U IHCUSHEHHBIX HABBIKOE IUYHOCMU.
CaMOOpFaHI/IBaHI/ISI:

COCTAaBIIAThH TUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOMPATh CIIOCOO PEIIeHUs C

Y4ETOM UMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMaUK.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pediaekcur Kak OCO3HAHMS
COBEPILIAEMBIX JIEHUCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCOOAaMU  CaMONPOBEPKH, CAMOKOHTPOJIA Mpolecca |
pe3yJibTara peleHus MaTeMaTHYeCKOMN 3a/1a4H;



e TMpPEABUACTb TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTh MpU PEUICHUU
3a7aul, BHOCHUTb KOPPEKTHBBI B JIEIATEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENbCTB, JAHHBIX, HAMJIEHHBIX OIMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yjibTaTa LM U YCIOBUAM, OOBICHSTH
IOPUYMHBI JTOCTHKEHUS WIH HEOOCTH)KEHUS PEe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoeHue yueOHOro Kypca «Anredpa U Hayajsa MaTEMaTHYECKOIO aHAJIU3a
Ha YpOBHE CpefHero oduiero oOpa3oBaHUs AOHKHO OoOecreduBaTh JAOCTHXKEHHE
CJIEAYIOIIUX MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:

11 KJIACC

Yucaa v BLIYMCTCHUS

OnepupoBaTh MOHATUSAMM: HATypajbHOE, LIEJI0€ YHCIO0; HCIOJIb30BaTh
MIPU3HAKH JETUMOCTH LIENBIX YUCEII, PA3JIOKEHUE YMCIIa HA MPOCThIE MHOKHUTEIH
JUISl PELLIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHb C PALIMOHAIBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JorapudM UYHCIIA, NECITHYHBIE W HATypaJbHbBIE
aorapumsl.

YpaBHeHUs] U HEPABEHCTBA

[IpumeHnsTh CBOWCTBa CTENMEHW I [PeoOpa3OBaHMSI  BBIPAKCHUI;
ONEpPUPOBATh IOHATUSIMU: IIOKA3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUM U HEPABEHCTB.

BoimonusaTe  npeoOpa3oBaHUs  BBIPAKEHUN, COAEpXAIIMX JOrapuMsl;
ONEepUpPOBaTh MOHATUSIMU: JTOTapu(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO; peIllaTh
OCHOBHBIE TUIIBI TOTapU(MHUUECKIX YPAaBHEHUN U HEPABEHCTB.

Haxoaute pemenus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NMOHATHUSAMHU: CUCTEMA JIMHEHMHBIX YPABHEHHU U €€ PEIICHUE;
UCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPABHEHUM IS PELICHUS IPAKTUYECKUX 3a1a4.

Haxonuts penieHuss mpoCTEUIINX CUCTEM M COBOKYIHOCTEW palMOHAIBHBIX
YPaBHEHHUI U HEPABEHCTB.

MopnenupoBarh peajibHble CUTyallud Ha SA3bIKE€ aireOpbl, COCTaBIATh
BBIDQXKCHUS, YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHUIO 3aJauy,
UCCJIEIOBATH MOCTPOEHHBIE MOJIEIH C UCTIOJIB30BAHUEM arrapara ajareOpsi.

DOyHKUUHA U Tpapukn

OnepupoBaTh  MOHATUSAMM: TepUOAMYECKass  (QYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH ~ (DYHKIIMM, TOYKM DOKCTpemMyMma (yHKIMH, HauOosblliee U



HauMeEHbLIee 3HAYeHUs (PYHKUMM Ha TMPOMEXKYTKE; HCIOIb30BATh HUX IS
UcclieoBaHus (QyHKLNH, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATUAMH: TpaUKU MOKA3aTENbHOMU, JIOrapupMUUYECKOW U
TPUTOHOMETPUYECKUX (YHKIMI; N300pakaTb UX Ha KOOPAWHATHOW IJIOCKOCTH U
WCIIOIB30BaTh JUISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTU Ipa(UKH JTUHEMHBIX YpaBHEHMI
Y MCIIOJIB30BaTh UX JUISl PELICHUS] CUCTEMBI JINHEWHBIX YPABHEHU.

Hcnonp3oBaTh Tpaduku (QYHKIMA [JIsI  HCCIENAOBAHUS MPOILECCOB H
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX TUCUUILIMH.

Hayana MmaTeMaTH4eCKOro aHajau3a

OnepupoBaTh MOHATUSAMU: HENpepbIBHAsE (QYHKIUS; MPOU3BOJHAS (DYHKLUU;
MCIOJIb30BaTh T€OMETPHUECKUN U (PU3UUECKHIT CMBICI MPOU3BOIHOM IS PEIICHUs
3az1ay.

Haxonute npou3BOJHbIE JIEMEHTAPHBIX (QYHKIUNA, BBIYUCISTH TPOU3BOIHbBIE
CYMMBI, IPOU3BEACHUS, YACTHOIO (QYyHKIHI.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIENOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIBTATHI UCCIIEIOBAHUS K TIOCTPOCHUIO I'pa(HUKOB.

Hcnonp30BaTh NpPOM3BOAHYIO Il HAXOXKIACHUS HAWIY4IIEro pEIIEHUS B
NPUKIAIHBIX, B TOM YUCIIE COLUAIbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: TE€pBOOOpa3Has M  HMHTErpaj; MOHMMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICIT UHTErpaa.

Haxonute nepBooOpa3Hble 3JIE€MEHTAPHBIX (DYHKIMH; BBIYUCISTH MHTErpaj
no popmyne Horotona—Jleitbuuiia.

Pemats npukiagHele 3aa4v, B TOM YHUCIE COLUAIBHO-D)KOHOMMYECKOTO M
¢u3nyeckoro xapakrepa, CpeACTBaMH MaTEMaTHUYECKOT'0 aHAIM3A.
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