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PABOYASA ITPOI'PAMMA

y4eOHOro npeaMeTa «Ajiredpa u Ha4aJjia MATeMATHYeCKOT0 AHAJIH3A.
ba3oBblil ypoBeHb)»

175t oOyyvaromuxes 10-11 kmaccoB

(ID 726496)

MNHOSCHUTEJIbHASA 3AIIMCKA

Pabouast nporpamma yueOHOTO0 Kypca « Ayiredpau Hauajla MaTeMaTu4eCKoT o
aHasm3a» 0a30Boro ypoBHA Ay oOydaronmxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHoBe derepaTbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO CTaH1apTa CPETHETO
obmero oOpa3oBaHus, C Y4YE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
MPEABSIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIUN POCCUKUCKOTO
oOpazoBanusi. Peanmzarus nmporpaMmbl 0O€CTIEYMBACT OBJIAJCHHUE KITHOUEBBIMHU
KOMIIECTCHIIUSIMHU, COCTABJISIONMMHU OCHOBY JIJII CAMOPA3BUTHS M HETIPEPHIBHOTO
00pa3zoBaHusl, IEJIOCTHOCTH OOIIEKYIbTYPHOTO, TIHYHOCTHOTO M IIO3HABATEIbHOT O
Pa3BUTHSI JIMYHOCTH 00y AIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hauajga MaTeMaTUuE€CKOTO aHAIM3a» SIBJSETCS OJHUM U3
HamOoJiee 3HAYMMBIX B TMPOTPAMME CTapIIed IIKOJIbI, MOCKOJBbKY, C OJHOM
CTOPOHBI, OH OOEeCMeYMBacT HWHCTPYMEHTAILHYIO 0a3y [JIi H3y4EeHHsS BCEX
€CTECTBEHHO-HAyYHBIX KYPCOB, & C APYroi CTOPOHBI, (GOPMHUPYET JOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YYallluXCsl Ha YpPOBHE, HEOOXOJMMOM JJii OCBOCHHS
KypcoB HMH(OpMATUKH, OOIIECTBO3HAHUS, HMCTOPHUU, CIOBECHOCTH. B pamkax
JaHHOTO Kypca ydYalldecs OBJIAJICBAIOT YHHUBEPCAIbHBIM S3bIKOM COBPEMEHHOMU
HAyKH, KOTOpast GopMyIupyeT CBOM IOCTHKEHUS B MaTeMaTH4YeCKON popme.

Kypc anredps! 1 Hauam MaTeMaTHYECKOT0 aHAIM3a 3aKIabIBAET OCHOBY JJIs
YCIIEIITHOTO OBJAJCHUSA 3aKoHAMU (U3UKH, XUMUH, OWOJIOTHH, TOHUMaHUS



OCHOBHBIX TEHJICHIIMA OSKOHOMUKM M OOIIECTBEHHOM JKW3HHU, IIO3BOJISIET
OPUEHTHPOBATLCS B COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HMCMOJIb30BaTh WX B MOBCEIHEBHOM XU3HU. B TOXe BpeMs oBlajeHue
a0CTpPakTHBIMU M JIOTUYECKHM CTPOTHMMH MAaTEMaTHYECKUMHU KOHCTPYKIUSIMU
pa3BHBAeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTHHHOCTH
YTBEP>KJICHHS, UCITOJIb30BaTh 00001IeHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHaJIOT U0, GOPMUPYET KPEaTUBHOE M KPUTHIECKOE MBINIIICHHE. B X016 n3ydueHus
anreOpbl M HavaJdl MaTeMAaTHYeCKOTO aHajiu3a B CTapIICH INKOJIC ydaliecs
MOJTY4YalOT HOBBIM ONBIT PEIICHUS TMPUKIATHBIX 3a7a4d, CaMOCTOSATEIHLHOTO
MOCTPOCHUS MaTEMaTHYECKUX MOJENel pealbHbIX CHTYallMii W WHTEPIpETallin
MOJYYEHHBIX  pEIIeHWH, 3HAKOMATCA ¢ TMpPUMEpaMH  MaTeMaTH4deCKUX
3aKOHOMEPHOCTE B TMPHPOJIE, HAYyKE M B HCKYCCTBE, C BBIJAIOIUMUCS
MaTeMaTUYECKUMH OTKPBITUSAMH U UX aBTOPAMHU.

Kypc obnamaer 3HaUMTENbHBIM BOCTIHTATEIHLHBIM IMOTEHIIMAIOM, KOTOPBIN
peanm3yercss Kak depe3 y4eOHBbIN MaTepuall, ClIoCOOCTBYIONMA (GOPMUPOBAHHUIO
HAYYHOTO MHPOBO33PEHMS, TaK M dYepe3 crnenuduky ydeOHOUM NesaTeIhbHOCTH,
TpeOyromen CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, POIOJDKUTEIbHOM
KOHIIEHTPAIIUY BHUMAHMS U OTBETCTBEHHOCTH 3a MOJyYEHHBIN pEe3yIIbTaT.

B ocHOBe Meroamkm oOydeHHS anreOpe W HadajgaM MaTeMaTHIeCKOTO
aHaJM3a JIeKUT e TEIbHOCTHBIN PUHIIUIT 00y4JeHUS.

CtpykTypa Kypca « Anredpa u Hauajga MaTeMaTudeCKoro aHAJIM3a» BKIIOYAET
CIEIYIOIIME COJepKaTeIbHO-METOAUYECKUe JHHUM: «YuCIa W BBIYHCICHUSY,
«Oyakmn U Tpadukmy, «YpaBHeHHMS W HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanmmza», «MHOXecTBa U JIOTHKa». Bce OCHOBHbIE
COJIEPIKATEIIbHO-METOIMUECKUE JIMHUU HW3Y4alOTCAd Ha MPOTSHKEHUH ABYX JET
oOydeHHsI B CTapIlei IIKOJe, €CTECTBEHHO JOTOJHSSA APYT APyra U MOCTEIEHHO
HAChIASICh HOBBIMU TeMaMu M pazjenamu. JlaHHBIM Kypc  sABISIETCS
WHTETPATUBHBIM, TIOCKOJBbKY OOBEIUHSAET B ce0€ COJNEpkKaHHE HECKOJIbKUX
MaTeMaTUYEeCKUX JUCIMIUIMH: allre0pa, TPUTOHOMETPUS, MaTEMaTUYECKUM aHaN3,
TeopHsi MHOXeCTB M Ap. [lo Mepe TOro kak ydamimecss OBJaJI€BAOT BCE Oolee
MIMPOKUM MaTEeMaTUYECKHM armapaToM, Y HUX MOCJeI0BaTeNbHO POopMUpYETCS U
COBEpIIICHCTBYETCS YMEHUE CTPOUTh MATEMaTHYECKYI0 MOJICNIb pealbHOMU
CUTyallul, TPUMEHATh 3HAHUA, IMOJYYEHHbIE B Kypce «AnreOpa M Hayaia
MaTEeMaTUYECKOTO aHAJIM3ay, JJIsl PEIICHUS CaMOCTOSITENIbHO C(HOPMYITUPOBAHHOMN
MaTeMaTUYEeCKOM 3a/1au, a 3aTeM UHTEPHPETUPOBATH IMOJTYyUECHHBINA PE3YIbTAaT.

CoaepxarenbHO-MeTOAMYECKas JIMHUS «Yuca U BBIUKMCIICHUS» 3aBEpIIacT
(dhopMUpOBaHUE HABBIKOB UCTIOIb30BaHUS IEUCTBUTEIbHBIX YUCEI, KOTOPOE OBIIO
HA4aTO B OCHOBHOMW miKoje. B crapmied 1mikosie 0coboe BHUMaHUE YENsSETCs
(GOpPMUPOBAHUIO MPOYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIONMX B Ce0s



UCIIOJIb30BaHUE PA3UYHBIX (OPM 3alMUCH JACUCTBUTEIHHOTO YHCIA, YMEHHE
PALMOHATBLHO BBINOJHATh JIEUCTBAA C HUMH, J€JaTh NPUKUAKY, OLIEHUBATH
pesyapTar. OOydaronmecs: IMOJy4aloT HaBBIKM MNPUOIMKEHHBIX BBIYUCIICHUM,
BBITIOJTHEHUST JICHCTBUM C YHCJIaMHU, 3alMCaHHBIMU B CTaHAApTHOU (dopme,
MCII0JIb30BaHU MaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BEIPAKCHHI.

JIvana «YpaBHEHHS W HEPABEHCTBA» PEAM3YETCS HA MPOTSHKEHUH BCETO
oOydeHHs B CTaplledl MIKOJIe, TMOCKOJbKY B KaXJOM pazjelie MNporpamMMbl
NPETyCMOTPEHO PEIIEHHE COOTBETCTBYIONMX 3a7a4u. OOydaromuecs: 0BJa1€Bal0T
Pa3MYHBIMU METOJAMHU PEUICHUS UENbIX, PAlMOHAIBHBIX, HUPPALNUOHATBHBIX,
MOKa3aTelbHbIX, JIOTAPUPMUUYECKUX ¢ TPUTOHOMETPUUECKUX YpaBHEHUH,
HEPABEHCTB U UX cucTeM. [losydyeHHbIe yMEHUsT HCTIOb3YIOTCS IPU UCCIIEI0BaHUN
GYHKIMIA ¢ TMOMOIIBIO MPOU3BOAHOM, PEIICHUH NPUKIAIHBIX 3a1a4d M 3a1a4 Ha
HAXOXJ€HHEe HauOOJbIIMX W HAaUMEHbIIMX 3HayeHud ¢yHkuuu. [lannas
cojeparenbHasi JIMHUS BKIIO4YaeT B ce0s Takke (OpMHpPOBAHUE YMEHHI
BBINIOJIHATh pacu€rbl Mo (opmyliaMm, MpeoOpa3oBaHUs LENbIX, PAlMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKECHUN, a TAK)KE BBIPAKCHUH,
COJIepXKallMX CTereH! U Jorapudmel. braronaps usyuyeHuro airedOpanyecKkoro
Marepuaja IPOUCXOAWUT  JaJbHEHIIEe PAa3BUTHE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHUA YYalMXCs, (POPMUPYIOTCS HAaBBIKH JIETyKTHUBHBIX
paccyxaeHuif, paboThl C  CUMBOJIbHBIMH  (OpMaMu,  MPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEl B BHJIE€ PaBEHCTB U HEpaBeHCTB. Anredpa
npeniaraetT d(Q(EeKTUBHbIE HHCTPYMEHTHl JJIi PELIEHUS MPaKTUYECKUX MU
€CTECTBEHHO-HAY4YHbIX 33/]1a4, HarJIJTHO JEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK
A3bIKa HAYKHU.

ConepixarenbHO-MeTOAMYeCKass JIMHUS «@DyHKIMU U TpaduKu» TECHO
IIEPEIUIETACTCS ¢ APYTUMU JIMHUSAMU KypCa, TOCKOJIBKY B KAKOM-TO CMBICJIE 3a1aET
[I0CJIE0OBATEIIbHOCTh U3y4CHUA Marepuaa. N3yuenne CTEIICHHOM,
MoKa3arenbHOU, Torapu(MUIECKON U TPUTOHOMETPHUUISCKUX (PYHKITHI, UX CBOWCTB
U TpauKOB, UCTOJb30BaHUE (PYHKIUHN JJIs PEIICHHs 3a/1a4d U3 IPYruxX y4eOHbIX
IIPEAMETOB U PEATbHON KU3HHU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAIIM30M,
TaK M C pEIIeHHEeM ypaBHEHHWI W HepaBeHCTB. IIpu 3Tom OoJiblIO€ BHUMaHHE
yaensiercs: (pOpMHUPOBAHUIO YMEHUS BBIPAKaTh (POPMYIaMU 3aBUCUMOCTU MEXKITY
pa3IMYHBIMM BEIWYMHAMH, HUCCIIEAOBaTh IOJIyYEHHbIE (DYHKIMHU, CTPOUTh HX
rpaguku. Matepuan 3Tol coAep>KaTeIbHON JIMHUU HALIEIEH HAa pa3BUTHE YMEHUMN
Y HAaBBIKOB, IO3BOJIIOIIMX BBIPAXAaThb 3aBUCHMOCTH MEXAY BEIMYMHAMU B
pa3muHON Qopme: aHATUTUYECKOU, rpaduueckoi U cioBecHO. Ero mzydyenue
CIIOCOOCTBYET pAa3BUTHUIO AITOPUTMUYECKOTO MBILUIEHUS, CIIOCOOHOCTH K
000O0ILEHNIO U KOHKPETU3 ALK, UCII0JIb30BAHUIO aHAJIOT UH.



ConepxarenbHas nuHus «Hadama matemMarnyeckoro aHaimsa» MO3BOJIAET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK W MPHUKIAIHBIX 3a7ad,
JOCTYTHBIX 00yUYaIOIIUMCS, Y KOTOPBIX MOSIBIISIETCSI BO3MOXKHOCTh UCCJIEOBATh U
CTpOUTh Tpapuku (QyHKIMHA, ONpEnensiTh WX HauOOJbIIME W HAWMEHBIINE
3HAYEHHS, BBIYUCILITh IUIOM@AU GUryp u oOBEMBI Tel, HAXOIUTh CKOPOCTH U
yCKOpeHusl TmpolieccoB. JlanHas cojepxareibHas JHHHUS OTKPHIBAET HOBBIC
BO3MOJKHOCTH TIOCTPOCHHUSI MaTeMaTHYeCKHX MOJIeJeld pealbHBIX CHUTYAIHi,
HAXOXKJICHHsI HAWIYUIIEero PEHIeHUs B NMPHUKIAJHBIX, B TOM YHCJIE COIUAIBHO -
HSKOHOMHUYECKUX, 3a7auyax. 3JHAKOMCTBO C OCHOBaMH MaT€MaTHYECKOI'0 aHaIMu3a
CIOCOOCTBYET pa3BUTHIO A0CTPAKTHOTO, (POPMATIHLHO -JIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHNS, (OPMHUPOBAHUIO YMEHH pacIlliO3HAaBaTh NPOSIBICHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEXHUKE U HCKyccTBe. OOyuarommecs y3HAIOT O
BBIJIAIONIMXCSL PEe3y/bTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTUKH Kak
HAYKH, U UX aBTOpax.

ConepxarenbHO-MeToAu4ecKast TuHUS « MHOKECTBa U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA DJIEMEHTaM TEOPHUHU  MHOXKECTB. TeOpEeTHKO-MHOKECTBEHHBIE
MPEICTABJICHUS MPOHU3BIBAIOT BECh KypC IMIKOJHLHOW MAaTEMaTHKH U TMpeJsiararT
HanboJiee YHUBEPCATBHBIN A3bIK, 00BEIUHSIONINI BCE pa3Ielibl MAaTEMATUKH U €€
MPWIOKEHUM, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTHYECKUE AUCUUIUIMHBI B €IMHOE
nenoe. [oaToMy BaXXHO 1aTh BO3MOXHOCTH IIKOJLHUKY MOHHMATh TEOPETHKO -
MHOKECTBEHHBI $I3bIK COBPEMEHHOW MaTeMaTHKH M MCMOJb30BaTh €ro s
BBIPKEHHUS CBOUX MBICJICH.

B kypce «Anrebpa v Hayajma MareMaTuyecKOTrO aHalIM3a» MPUCYTCTBYIOT
TaKke€ OCHOBBI MAaTEMAaTUYECKOTO MOJEIMPOBAHMS, KOTOPbIE MPHU3BAHBI
c(hopMUPOBaTh HABBIKH IMIOCTPOCHUS MOIENEH pPEeaTbHBIX CUTYaIlnH, UCCIIC0BAHUS
3TUX MOJIeled ¢ MOMOUIbIO ammapaTra aareOpbl U MAaTEeMAaTHYECKOTO aHalIu3a U
UHTEPIpPETAMU MOTy4YEHHBIX pe3yabTaToB. Takue 3aaHus BIUICTEHBI B KaXIbIN
U3 pa3enoB NpOrpaMMbl, HOCKOJIbKY BECh MaTepUall Kypca IUPOKO UCTIOIb3YeTCs
JUTA pellIeHUs MPUKIAAHBIX 337a4. [Ipu peleHnn pearbHbIX MPaKTHUYEeCKUX 3aa4
yJaliyecsi pa3BUBAIOT HAOJIIOJATEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
a0CcTparupoBaThCs, MCIOJIb30BaTh AHAIOTHIO, 0000IIATh M KOHKPETU3UPOBAThH
npoOnemMy. JlesTensHOCTh M0 (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIAIHBIX
3a/lay OpraHU3yercs B MpoIlecce U3y4eHHs BCEX TeM Kypca «Airedpa M Hadaja
MaTeMaTH4YeCKOTO aHAIH3a.

MECTO YYEBHOI'O KYPCA B YHEGHOM IVIAHE

B yueOHOM maHe Ha HM3y4YeHHE Kypca anreOpbl MU Havyajdl MaTeMaThudecKOro
aHajim3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B Henenmo B 10 kiiacce u 3 yaca B
Heaemo B 11 kiacce, Bcero 3a iBa roga ooyuenusi — 170 gacos.



COJAEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia v BbIYUCICHUA

Pannonansubie yncna. OOBIKHOBEHHBIE U JIECSTHUYHBIE APOOH, MPOIEHTHI,
OeCKOHEUHbIE TMepuoAuYecKkue JpoOou. ApudMeTHUecKue OoIepalud ¢
palMoHaILHBIMU YUCJIAMHU, TIPE0Opa30BaHMUsI YUCIOBBIX BhIpaxkeHH. [[pumenenmne
npoOell U MPOLEHTOB AJIsl PELeHUs] IPUKIIAIHbBIX 3a7a4 U3 Pa3jIMyHbIX OTpaciieil
3HAaHUU U PEATbHOU KU3HU.

JleiicTBuTenbHbIE 4YHCHA. PandoHanbHBIE W HUPpPAUUOHAIBHBIE YHCJIA.
ApudmeTrrueckue omnepanuu ¢ JACUCTBUTENbHBIMU uuciamu. [lpubmmxEHHbie
BBIYHCJICHUS, IPABUIIA OKPYTJIEHUS, MPUKUKA U OLIEHKA PE3YJIbTaTa BEIYNCIICHUN.

Cremenp ¢ 1meneiM  mokazatenmeM. CrangapTHas — dopMa  3alucu
JIEHCTBUTENILHOTO 4Yucia. Vcmomp3oBanume moaxomsmied (GopMbl  3amucH
JNEUCTBUTENBHBIX YHCEN JUIA PEUICHUs NPAKTUYECKUX 3a1ad U MPENCTaBICHUS
JAHHBIX.

Apudmerndecknii  KOpeHb ~ HATypallbHOW  cTemeHu.  JleHicTBuUSA ¢
apu(MeTHyeCKUMU KOPHSIMH HaTypaJlbHOM CTETIEHHU.

CHHyC, KOCHHYC M TaHT€HC YHCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHT'€HC YHUCIIOBOTO ApTyMEHTA.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBau TOXKAECTBEHHbIE TPEOOPa30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPQKCHUM. OcHoOBHbBIE
TPUTOHOMETPHUYECKUE POPMYJIBL.

YpaBHEHHE, KOpEHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Metoa nHTEpBANOB.

Pemenue nenbix u ApoOHO-paAMOHAILHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppamoHaibHbIX YPABHEHU U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKNX ypaBHEHHM.

[IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKUX 3a7ad
Y 3aJ1a4 U3 pa3JUuHbIX 00JacTell HAYKU U peabHOM KU3HH.

D YHKIUU U TPaPUKH

Oynkius, cnocoObl 3aganus (QyHkumu. I'padpuk dynxuuu. Bzanmzo
oOparHbie PyHKIUY.

OO6nacTh ompeAeneHrss U MHOXKECTBO 3HaueHU ¢yHkiuu. Hymu dyHkium.
[IpomexxyTKH 3HaKOTIOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKIIHH.

CrenenHas (pyHKIMSI C HATypaJIbHBIM U 1IENIBIM MOKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHs N-O CTETICHHU.



TpuroHomerpruueckas OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIMIA YUCIIOBOTO apTyMEHTA.

Havana MaTeMaTH4eCKOIo aHaJM3a

ITocnenoBaTeabHOCTH, CII0COOBI 3aJIaHusI IOCJIeJ0BaTEIILHOCTEM.
MOHOTOHHBIC ITOCJIC0BATCIILHOCTH.

Apudmernueckas u reomeTpudeckas mporpeccuu. beckoneuHo yopIBaromas
reomeTpudeckas nporpeccus. CymMma 0eCKOHEYHO yOBIBAIOIIEH Tr€OMETPUYECKOM
nporpeccu. @opmysia CIOKHBIX NPOIEHTOB. Mcnoib30BaHUE MIPOTPECCUM IS
pellIEHNs peabHBIX 3aa4 IPUKJIAJHOTO XapakTepa.

MHo:KkeCcTBa U JIOTHKA

MHoecTBO, Omepaluu HajJ MHOKecTBaMM. J[uarpammbl Diinepa—BeHHa.
[IpruMeHeHHE TEOPETUKO-MHOKECTBEHHOI'O anmapara JJisi ONMUCAHUs PeaTbHBIX
MIPOIIECCOB U SBJICHUMN, TIPU PEIICHUH 33]1a4 U3 APYTUX yICOHBIX MMPEIMETOB.

Onpenenenue, TeopemMa, CIAEACTBUE, J0Ka3aTEIbCTRO.

11 KJIACC

YucJia ¥ BBIYHCJICHUSA

HarypanbHeie u nensie uucia. [IpusHaky 1e1MMOCTH LENbIX YHCED.

Crenens ¢ paloOHAILHBIM NTOKa3areaeM. CBOMCTBA CTEICHHU.

Jlorapudm uncna. JlecsiTHuHbIE U HATypaIbHbIE JIOTAPUPMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBanue BEIPAKCHHM, COASPKAIINX JIOTapHU(MEL.

[IpeoOpazoBaHue BBIPAKEHHM, COJEPKAIIMX CTENEHH C PalMOHAIbHBIM
NIOKa3aTeJeM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3aTenpHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapudpmuueckue ypaBHEHHs U HEPABEHCTBA.

Cucrembl TMHEVHBIX ypaBHEHUM. PelieHne npuKiIaaHbiX 3a1a4 ¢ MOMOIIBIO
CHUCTEMBI INHEMHBIX YPABHEHUM.

CucTeMbl 1 COBOKYITHOCTHU PAllMOHATIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne  ypaBHEHUH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMAaTUYECKUX 3aJad M 3aJad M3 pa3IMYHBIX 00JIacTell HayKh U peabHOU
KU3HU.

DyHKUUMU U TpaPuku

Oynkuusa. Ilepuonnueckue ¢Gynkumu. IIpoMexyTku MOHOTOHHOCTH
¢byHkuun. Makcumymbl U1 MUHUMYMBbI (yHKOuM. Hanmbonbluee u HauMeHbluee
3HauY€HUE (PYHKUMHU HA IPOMEKYTKE.

Tpuronomerpuyeckue PyHKIMHU, UX CBOMCTBA U IpadUKH.

[lokazarenbHas u jorapumuueckas QyHKIUU, KX CBOMCTBA U TPAPUKH.



Hcnons3oBanne rpa@ukoB GyHKIUN JJIs pEIICHUS YpaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnonb3oBanne TpapukoB (QyHKIMA 151 UCCICAOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT MPU PEIICHUM 3a7ad U3 APYruX y4eOHBIX
MPEIMETOB U PEATbHOW KU3HMU.

HavaJyia MaTeMaTH4eCKOro aHAJIN3A

HenpeproiBubie pyHkImu. MeTo HHTEpBAIOB JIJIsl pEIICHUsI HEPABEHCTB.

[lpousBonnas  Qynkuuu. [‘eomerpuueckuid ©  (PU3KMYECKUN  CMBICH
IIPOU3BOJHOM.

[lpousBonHble  dMeMEHTApHBIX  (QyHKIUNA.  DOpMyNIBl  HAXOXKIECHUS
MIPOU3BOTHON CYyMMBI, IPOU3BEACHUS U YaCTHOT'O (DYHKIIU.

[IpumeHeHre MPOU3BOIHON K UCCIENOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTD U
sKcTpeMyMbl. Haxosxenne HanOoIbIIero ¥ HauMEHbINEro 3HaYeHHs (YHKIMH Ha
OTpE3KE.

[IpumeHeHne NPOM3BOMHOM JJISI HAXOXKIACHUS HAWIYYIIEro PENICHHUS B
MPUKIAIHBIX 3a7a4ax, [UIA ONPENEICHHUS CKOPOCTH IIPOLECCa, 3aJaHHOTO
bopMyII0oii UK TpapUKOM.

[lepBooOpaznas. Tabmuia mepBooOpa3HbIX.

WuTerpan, ero reoMmerpudeckuidi W (U3WYECKUN CMBICI. BrramcieHue
uHTerpana no gpopmyne Herotona—Jleioruna.

IINTAHUPYEMBIE PE3YJIbTATDBI

OcBocHme ydeOHOTO TIpenMmera «MareMaTukay JOJDKHO 00ecrednuBaTh
JTOCTIDKEHUE HA YPOBHE CPETHET0 00IIIEr0 00pa30BaHUs CICAYIOITMX JMYHOCTHBIX,
MeTaInpeAMETHBIX U TIPEIMETHBIX 00pa30BaTe/IbHBIX PE3Y/IbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3ylbTaThl OCBOCHHSA NPOTPAMMBI ydeOHOTO TIpeameTa
«MareMaTuka» xapakTepHU3YIOTCS:

['paxkgaHCKO€ BOCIIUTAHUE:

c(hopMuUPOBAHHOCTHIO IPAKTAHCKON TTO3UITUH 00 YU aOIIEr0Cs Kak aKTUBHOT O
U OTBETCTBEHHOTO 4YJEHA POCCHUHCKOTO OOIIeCTBa, TMPEACTABICHUEM O
MaTeMaTHYECKNX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYD, SIBJICHHM,
MpOLeAYyp TPaKIAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI M Tp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COIMAIbHBIMM HWHCTUTYTaMH B COOTBETCTBHUM C WX
GYHKIMSIMU ¥ HA3HAYECHUEM.

[TarproTHYECKOE BOCTIUTAHUE:

c(hopMUPOBAHHOCTHIO POCCHICKOH IPaKIaHCKOW HIICHTUYHOCTH, YBOKCHHS K
MPOUUIOMY U HACTOSIIIEMY POCCHICKON MaTEMATUKH, LICHHOCTHBIM OTHOIIIEHUEM K



JTOCTHXKEHUAM POCCUNCKUX MATEMAaTUKOB U POCCUKMCKON MaTeMaTU4E€CKOM IIKOJIbI,
K HUCIIOJIb30BAHUIO ATUX JOCTIDKEHUW B JPYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;
c(hopMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHHWS, JOTHYECKOTO IIOBEICHUS,
CBSI3aHHOTO C TPAKTUYECKUM ITPUMEHEHUEM JOCTHXKEHUN HAYKU U JIESITENbHOCTH IO
y4€HOT0; 0CO3HAHHEM JINYHOTO BKJIaJ[a B TIOCTPOEHUE YCTOMUHBOTO OYAYIIIETO.

DCTETHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKIIOUas 3CTETUKY MaTEeMaTH4eCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3amad, peLIEHnH, pacCyXIEHUN;
BOCIPUUMYHUBOCTHIO K MATEMATUYECKUM aCIEKTaM Pa3IMYHbIX BUJ OB UCKYCCTBA.

du3nyecKoe BOCIUTAHHE:

c(hopMUPOBAHHOCTHIO YMEHHUS TPHUMEHIThH MaTEeMaTHYECKHE 3HaHUA B
WHTEpECcax 3JJ0POBOTO U 0€30TIaCHOT0 00pa3a >KU3HH, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3J0POBOC NMUTAaHUE, COATAHCHPOBAHHBIN PEKUM 3aHATHNA U

OT/bIXA, peryisipHas buznueckas AKTUBHOCTH); (buznIecKoro
COBEpIIIEHCTBOBAHUS, npu 3aHATUAX CIIOPTHUBHO-03/I0POBUTENBHO M
NEATEIbHOCTHIO.

TpynoBo€ BOCTIUTAHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYIO0II00Us; MHTEPECOM K
pasnuuHbIM  chepaM  NPOPECCUOHATBHONW  AESATEIbHOCTH, CBSI3aHHBIM  C
MaTEMATUKOW M €€ NPWIOKEHUSIMH, YMEHHEM COBEPIIAaTh OCO3HAHHBIN BBIOOD
Oyaymieli mpodeccud M pean30BBIBATE COOCTBEHHBIC KM3HEHHBIC IUIAHBL;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTreMaTH4eCKoMy OOpa3oBaHHIO W
caMOOOpa30BaHUIO HA MPOTXKEHUH BCEH XKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEUICHUH NPAKTUUECKUX 3a/1a4 MAaTEMaTH4ECKOM HAaIIPaBIEHHOCTH.

DKOJIOTMYECKOE BOCTIMTAHUE:!

Cc(hOPMHUPOBAHHOCTBHIO SKOJOTHYECKON KYJIbTYpbl, MOHHUMAHUEM BIIHSHHUS
COLMATIbHO-D)KOHOMHMYECKHUX ITPOLIECCOB HA COCTOSIHUE TPUPOTHOM U COLMAIIBHO U
cpenbl, OCO3HaHHEM TIJIOOAIBHOIO XapakTepa SKOJOTHMYECKUX MpoOJiem;
OpUEHTAllMe Ha NMPUMEHEHUE MATEeMaTWUYECKUX 3HAHWM Ui pelieHUs 3aaad B
00JIaCTH OKpYKarollle cpenbl, IUIAHUPOBAHUSA TIOCTYIIKOB M OLIEHKH MX
BO3MOJKHBIX [IOCJIEICTBUN JJIs1 OKPY>KAFOIIEH CPEbI.

LleHHOCTH HAYYHOT'O IO3HAHMSL:

c(hopMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAykh U  OOILIECTBEHHON TMPAaKTUKH, MOHUMaHUEM
MaTEMAaTUYECKOW HAayKu Kak cgepbl YeOBEYECKOW AESITENIbHOCTH, 3TaloB €€
Pa3BUTHS W 3HAYMMOCTH JUIsl Pa3BUTHSA LUBWIM3ALMM; OBJIAJACHUEM SI3BIKOM



MAaTeMAaTHUKM W MAaTEMaTUYE€CKOW KyJbTYPOU Kak CpPEICTBOM IIO3HAHUS MUPA;
FOTOBHOCTBIO OCYILECTBJIATh IPOCKTHYIO U HUCCIIENOBATEIBCKYIO AEATEIbHOCTD
VHJWBUYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MerarpeamMeTHbie pe3yIbTaThl OCBOCHHUS MPOTpPaMMbl y4eOHOTO TpeaMera
«Maremartuka XapaKTePU3yIOTCS OBJIAJICHHEM YHHUBEP CATbHBIMHU
NO3HABAM EIbHBIMU  OCLICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
oelicmeusmMu, YHUBEP CATlbHIMU Pe2YAMUBHBIMU OeUCBUAMU.

1)  Vuusepcanvuvie  nosmaeamenvhvle  Oelicmeus, — obecnewusarom
Gopmuposanue 06a306bIX KOCHUMUBHBIX NPOYECCO8 00YHaowuxcs (0ceoeHue
Memo008  NO3HAHUSL — OKPYXHCAwe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
uccie008ameinbCKuX onepayuil, yMeHuli pabomams ¢ ungopmayueti) .

ba3oBrle nornueckue 1eNCcTBUS

e BBIABJATH U XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKH MaTeMaTHUECKUX
O0OBEKTOB, TMOHSITHIA, OTHOIICHUH MEXKIYy MOHATHAMU; (HOPMYIUPOBATH
OTIpENIeTICHNs]  TIOHSATHH; YCTAaHABIMBATh CYIIECTBEHHBIH TMPHU3HAK
KJIacCU(UKAIUA, OCHOBAHUSA JUII OOOOINECHHWS W CPaBHECHUS, KPUTCPHH
IPOBOJUMOTO aHAIN3A,

e BOCHpPHWHHMMATH, (OPMYIUPOBaTH M TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEpJUTEIbHBIE W OTpPHIlATEIbHBIC, €AWHUYHBIC, YAaCTHBIE U OOIIHE;
YCJIOBHBIC;

e BBIABIATh  MAaTEMaTHUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBS3H W
npoTuBopeunsi B (aKTax, MAHHBIX, HAOIIOMECHUSX W YTBEPKIACHUSIX;
npenjaratb  KpUTEpUU IS BBISBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUN;

e JeNaTh BBIBOJBI C HCIIOJIb30BAHHWEM 3aKOHOB JIOTHKH, NETYKTHBHBIX U
WHAYKTUBHBIX YMO3AKIIOYCHUH, YMO3aKITIOYEHHUH 10 aHAIOTHH;

e TMPOBOAUTHL  CaMOCTOSITENbHO  JIOKAa3aTeNbCTBA  MaTeMaTHYECKUX
yTBEpPKIEHUH (TIpsIMbIE U OT IPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIUIO,
NPUBOJIUTE TIPUMEPHI U KOHTPIPUMEPHI; 0O0OCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS ¥ BEIBO/IBI;

e BBIOMpaTh CIOCOO pemieHus yueOHOM 3amauM (CpaBHUBATh HECKOJILKO
BAPUAHTOB pEIlIEHUs, BBIOMpATh HaWOOJEe MOAXOJAIMNA C Y4ETOM
CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPHECB).

ba3oBble nccnenoBarenbCKue TeUCTBUS:

e HCIIOJH30BaTh BOTPOCHI KaK MCCIICA0BATEILCKUN HHCTPYMEHT TIO3HAHUS;
dbopMyUpoBaTh BOMPOCHI, (DUKCHUPYIOUIME MPOTHUBOpPEUYHE, MpoOIieMy,



yCTaHaBIMBaTh HCKOMOE€ W  JaHHoe, (OpMUpPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

POBOJUTH CaMOCTOSATEIbHO CIUTAHUPOBAHHBI  AKCIIEPHUMEHT,
UCCJIEJOBAaHUE I10 YCTAHOBJIEHHUIO OCOOEHHOCTEW MaTeMaTH4eCcKOro
00beKTa, SIBJCHUSA, NPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00bEKTaMH, SIBJICHUSIMU, MPOLIECCaAMU;

CaMOCTOSTENbHO (POpMyIIMpOBaTh 000OILIEHHSI U BEIBOIBI IO pE3yJIbTaTaM
NPOBEIEHHOr0 HAOJIOAEHUS, UCCIIEA0BaHNSA, OLIEHUBATh 10CTOBEPHOCTD
MOJIy4YE€HHBIX PE3yJIbTaTOB, BHIBOIOB M 0000IIICHUH;

MPOTHO3HUPOBATh BO3MOXKHOE Pa3BUTHUE MPOILIECCA, a TAKKE BBIJIBUTATH
MPEANOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCJIOBUSX.

Pabora ¢ nadopmarueii:

2)

BBISBIIATH NeMUIIUTEI MHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX JIJII OTBETA
Ha BOTIPOC U JIJIS pEIICHSI 3a/1a4H;
BBIOMpaTh  WMHGOPMAIMI0O W3  HCTOYHWUKOB  PA3jMYHBIX  THIIOB,
AaHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(DOPMAIIHIO
Pa3IMYHBIX BUIOB ¥ OPM IIPEICTABIICHUS;
CTPYKTYPHUPOBATh HHPOPMALIUIO, IPECTABIATh €€ B pa3MYHbIX (OpPMax,
WJUTIOCTPUPOBATH TpadUIeCKH;
OIICHWUBaTh  HAA&KHOCT,  WMHPOPMAMKM IO  CAMOCTOSITEIHLHO
c(hopMyIUpPOBAHHBIM KPUTEPHUSM.

Vuusepcanvuvie KOMMYHUKAMUGHble Oelicméus, 0becneuusarom

ChOPpMUP OBAHHOCTND COUUATLHBIX HABLIKOE 00VUAIOUIUXCSL.
OOuieHue:

BOCIIPHHUMATh H (OPMYIHPOBATh CYXACHUS B COOTBETCTBHU C
YCIIOBUSIMU U LIETSIMHU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS I10
X0y pelIeHus 3a/1a4i, KOMMEHTHUPOBATh MOJTy4EHHbIN pe3ybTar;

B X0J1€ 00CYKIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYkK1aeMOil TEMBI,
npoOJIeMbl, pelraeMoii 3a71a4n, BEICKa3bIBATh WU, HAICIICHHBIE HAa TOMCK
pEIlIeHNs; COMOCTaBISITh CBOU CYXKICHHS C CYXACHUSMU JIPYTUX
Y4aCTHUKOB JUajora, 0OHApy>KUBaTh pa3indue M CXOACTBO MO3ULUI; B
KOPPEKTHOH popme GopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;
OpeCTaBIATh  pe3yJbTaThl  pEIIeHUs  3a7add,  SKCIEPUMEHTA,
UCCIIEOBAaHMsI,  MPOEKTa;  CaMOCTOSATENIbHO  BeIOMpaTh  (opmar
BBICTYIUICHUS ¢ YIETOM 33124 IPE3EHTAIMN U 0COOECHHOCTEN ay AUTOPHUH.

CoTpyHUYECTBO:

IIOHUMAaTb u HUCIIOJIb30BAaTh NpCUuMylIcCTBa KOM&HI[HOﬁ u
HHI[HBHI[yaJIBHOfI pa6OTBI Ipu pCIICHUA y‘le6HBIX 3aga4d; IpUHUMATh ICJIb



COBMECTHOU JESATENILHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThI, pactpeAessiTh BUIbI paboT, JOTOBAPUBATHCS, 00CYK1aTh TPOIIECC
U pe3yabTaT paboThl; 00001aTh MHEHUS HECKOJIBbKUX JTFOIEH;

e y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CyXkaeHMsI, 0OMEH MHEHUIA,
«MO3TOBBIC IITYpPMBD» W HHBIC); BBITIOJHATH CBOIO 4YacTh PabOTBI |
KOOPJMHUPOBATh CBOM JICUCTBUS C JPYTUMHU YICHAMH KOMAaH]IbI;
OIICHUBATh KauyeCTBO CBOEro BKJAJNa B OOUWMIA MPOJYKT MO KPHUTEPHSIM,
c(hopMyITMpPOBaHHBIM y4aC THUKAMH B3aHMO,ICHCTBUSI.

3) VHueepcanvuvie  pecynamuenvle  Oelicmsus, obecneuusarom

Gopmuposarue cMbiCI08bIX YCHMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCHIU.

Camoopranu3zaiusi:

COCTaBIISITh [JIaH, AJITOPUTM PEIICHHUS 3a/1a4H, BBIOUpATh CIIOCO0 pELIeHUS C
y4€TOM UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YIETOM HOBOM HH(DOpMAITHH.

CaMOKOHTPOJIb:

e BIANETh HABBHIKAMHU [IO3HABATEIbHON pedruekcuu Kak OCO3HaHUS
COBEpIIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJILTATOB;
BIIQJIETh CIOCOOAMU CaMOINPOBEPKH, CaMOKOHTPOJIA Tporecca U
pe3ynbTara pelieHusl MaTeMaTudecKou 3a/1a4u;

e TPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH pPEIICHUU
3aaui, BHOCHUTh KOPPEKTHBBI B JI€ATEIILHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAWJCHHBIX OIMMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBaTb COOTBETCTBUE pe3yJibTara LEIM U YCJIOBHUSIM, OOBICHATH
OPUYUHBI TOCTUKEHUSI WM HEJOCTIDKEHUS pe3ylbTaTOB JAESATEILHOCTH,
HAXOJUTh OMMOKY, 1aBaTh OIIEHKY MMPUOOPETEHHOMY OTIBITY.

IHPEIMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHATIN3a»
Ha YPOBHE cpeHero odiero oOpa3oBaHus TOHKHO 00eCIeurBaTh JOCTHKCHUE
CJIEAYIOLMX MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

10 KJIACC

Yucjia 1 BbIYMCJIEHUSA

OnepupoBarh MOHATHUSIMHU: PANUOHAIBHOE W JEUCTBUTEIBLHOE YHCIIO,
OOBIKHOBEHHASI M IECSITUUHAS APOOb, MPOIICHTHI.

BeimonHsaTe  apudmernueckue  onepanudd ¢ palMOHAIBHBIMU U
JICHCTBUTEIILHBIMU YHCJIAMU.



BbImosHATh npuOIKEHHbIE BEIYUCIICHNS, UCTIOJIb3Ysl TIPaBUiia OKPYTJICHHUS,
JIeNaTh NPUKUIKY U OLEHKY PE3YJbTara BbIYHCIICHUN.

OnepupoBarh MNOHATUSMH: CTENEHb C LEJIBIM IOKAa3aTeleM; CTaHJapTHAs
dopma 3anmucu JACUCTBUTENBHOTO 4YHCIA, KOPEHb HATypalbHOW CTENEHHU;
UCIIOJIb30BAaTh IMOIXOISIIYI0 (POPMY 3aITUCH J1EHCTBUTENBHBIX YHCEI JITISl pELICHUS
MPaKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh NOHATUAMU: CUHYC, KOCUHYC Y TAHT€HC ITPOU3BOJIbHOIO yTIJIa;
UCII0JIb30BAaTh 3aMIMCh MPOU3BOJILHOTO YTJIa Yepe3 0OpaTHbIe TPUTOHOMETPUUYECKHUE
byHKIMH.

YpaBHeHMS U HEPAaBEHCTBA

OnepupoBaTh MNOHATUSMH: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palHUOHATBLHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKO €
YPaBHEHHE;

BeinonusTe npeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUM M periaTh
TPUTOHOMETPUYECKUE YPABHEHHS.

BeinonHsaTe npeoOpa3oBaHUs 1IENbIX, PAMOHAIBHBIX M HPPAMOHATBHBIX
BBID@KCHWH M  pelarb OCHOBHBIE THUIBl  LENIBIX, pPalUOHAIBHBIX H
UppaLMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsITh ypaBHEHHS M HEPABEHCTBA JJIsl PEIICHUS MaTEMaTHYECKHX 3a7a4
¥ 3a/1a49 U3 Pa3IMIHBIX 001aCTeH HAYKH U PeaTbHOM KU3HM.

MonenmupoBarh peanbHblE CUTyallUM Ha S3bIKE alreOpbl, COCTaBIAThH
BBIPD@KEHUS, YPAaBHEHWS, HEPABEHCTBA IO YCJIOBHUIO 3a7adM, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEH C UCTIOJIb30BAaHHUEM arapara areOpsl.

D YHKIUU U TPAPUKH

OmnepupoBaTh MOHATUSIMHU: (QYHKIHS, CTIOCOOBI 3adaHusi PyHKINH, 00IacTh
ONpeAeNeHnss U MHOXECTBO 3HaueHUW (yHKIUH, Tpaduk (YHKIHUH, B3aHUMHO
oOparHbie PyHKITUH.

OnepupoBaThb MOHATUAMH: UYETHOCTh M HEYETHOCTh (YHKIMU, HYIU
(byHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBars rpaguku GyHKIMIA 1S PELLICHNs] YPaBHEHHI.

Ctpouth u unutath rpadukud TMHEHHOW (QYHKIMH, KBaApaTUYHOU (YHKIIUH,
CTENEHHON (PYHKLINU C IEJTbIM MOKa3aTeNIEM.

Hcnonb3oBare Tpapuku (QYHKIMA [JI11 KCCIEAOBAaHUS IPOLECCOB H
3aBUCUMOCTEW MPHU PEUICHUU 3a/1a4 U3 JPYTruX y4eOHBIX NPEIMETOB U PEAbHOU
YKU3HH; BBIPAXKATh (POPMYIAMU 3aBUCUMOCTHU MEXKY BETUUNHAMMU.

Ha4vaJia MaTeMaTH4eCKOro aHAJIM32

OnepupoBaTb MNOHATHSAMHU: TIOCJIEAOBATEIILHOCTh, apu(pMeThuyeckas u
reoMeTpu4ecKasi IpOrpeCCUu.



OnepupoBaTh MOHATUSIMHU: OECKOHEYHO YOBIBAIOIIAass TeOMEeTpUYecKas
porpeccus, cyMma 0€CKOHEYHO yOBIBAIOIIECH T€OMETPUUECKOM IMTPOTPECCHH.

3agaBaTh MOCJIEIOBATEILHOCTH Pa3IMIHBIMU CITIOCO0aMHU.

Hcnons30BaTh CBOMCTBA TOCIIEIOBATEILHOCTEN U MPOTPECCHM JIJTSI P CIIISHU S
peaIbHBIX 33/1a4 MPUKJIATHOTO XapaKTepa.

MHo:KeCcTBa M JIOTHKA

OrnepupoBaTh NOHATHUSIMHU: MHOXKECTBO, OTIEPAIIUN HAJl MHOYKECTBAMH.

Hcmons30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammmapar JJisi  ONHCaHUs
peaTbHBIX TPOIECCOB U SIBICHUM, MPH PEIICHUH 3a7ad U3 JAPYTUX Y4eOHBIX
PEIMETOB.

OnepupoBarb MOHATUSIMHU: ompenelieHne,  Teopema, CJIEICTBHE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yuca ¥ BBIYUCICHUSA

OnepupoBaTh NOHATHAMHU: HATypalbHOE, ILEJIO€ YHCIJIO; HCIIOIb30BaTh
NPU3HAKYU JEIMMOCTH LEBIX YHUCEN, PA3JI0OKEHUE YUCTIA HA TPOCTHIE MHOKHUTENN
JUISL pELICHUs 3a/1a4.

OnepupoBaTh NOHITHEM: CTENIEHD C PAMOHAIILHBIM ITOKA3aTEIEM.

OnepupoBaTh MOHATHSAMHU: JIOTapUPM YUCTa, AECATHUHbIE U HATypalbHbIE
JgorapuMsI.

YpaBHeHHS U HEPABEHCTBA

[IpumMeHsIT CBOMCTBAa CTENEHWM Uil NPEoOpa3OBaHMs  BBIPAKECHMUIA,
ONIEpUPOBATH TOHATUSMHU: IOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI [IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonusaTh mpeoOpa3oBaHusl BBIPAKEHUN, COJEpKAIIUX Jorapudmer;
OTEepUPOBaTh MOHITUAMMU: JOrapuPMUIECKOE YpaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THIIBI JJOTapU(PMUIECKUX yPAaBHEHHI 1 HEPABEHCTB.

Haxoaute pemenns npoCTeHmnxX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMH: CHCTEMA JIMHEMHBIX YpaBHEHUN U €€ pELICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN U1 PELICHHs TPAKTUYECKUX 3a/1a4.

Haxonute pemeHust mpoCTeUIMX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX
YpaBHEHU! U HEPABEHCTB.

MonenvpoBarh peajibHbIE CHUTyallUd Ha $3bIKe aireOpbl, COCTABIAThH
BBIPQOKCHUS, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBlI II0 YCJIOBHUIO 3a1a4H,
UCCJIEI0BATh NOCTPOEHHBIE MOJIETH C UCTIOJIb30BAaHUEM allllapara ajareopsl.

D YHKIUU U TPaPUKH

OnepupoBaTb MOHATUAMU: TEpHOIUYECKass (PYHKLUUSA, MPOMEKYTKU
MOHOTOHHOCTH (YHKIMHM, TOYKH OHKCTpeMyMma (yHKIUH, HauOoJsbllee U



HaMEHbIlIee 3HAueHUd (QYHKIUU Ha TPOMEXKYTKE; HCIOJIb30BaTh X A
uccienoBanus GyHKIIMU, 3aTaHHOU TpapuKOM.

OnepupoBaTh MOHATUAMU: rpaduKy MOKa3aTeNbHOM, JOorapupMUIECKON U
TPUTOHOMETPUUECKUX (PYHKIUI; M300paxkarh UX Ha KOOPJAWHATHOM MJIOCKOCTH U
WCII0JIb30BAaTh IS PELICHNS] YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHON TIIOCKOCTH IpapUKH JTMHEHHBIX YpaBHEHUI
Y MCNOJIb30BaTh UX JJISl PEIIEHUS] CUCTEMbI JINHEMHBIX YPABHEHUN.

Ucnons3oBare rpabukn GYHKIUANA U1 UCCIIEAOBAHUS IIPOIECCOB U
3aBUCUMOCTEH U3 IPYTUX y4EOHBIX TUCIUILINH.

HauvaJsia MaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh MOHATUAMU: HETIPEPBhIBHAS (YHKIIMS; TPOU3BOIHAS (PYHKIINH;
UCIIO0JIb30BaTh F€OMETPUUECKUNA U PU3UYECKHI CMBICI TPOU3BOTHOM JIs1 PEIICH U
3a7ad4.

Haxoanth npou3BOgHBIE 37IeMEHTAPHBIX (DYHKIIHM, BEIYUCIISITH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHMSI, YaCTHOTO (DYHKITHIA.

Hcrionp30BaTh MpOU3BOAHYIO JJIs HCCTIEIOBaHNUS (PYHKIIMA HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTh PE3YJIbTAThl UCCIIEIOBAHMS K IOCTPOEHUIO IPAPHUKOB.

Hcnonb30Bare NpOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIETO PEIICHHS B
MIPUKJIAIHBIX, B TOM YHUCJIE CONATBLHO-3)KOHOMUYECKHX, 3a7a4aX.

OnepupoBaTh MOHATUSAMHU: TepBOOOpa3HasT ¥ HHTErpaj, I[MOHUMATh
TEOMETPUYECKHUMN U PU3NUECKUI CMBICII UHTETpaja.

Haxoaute mepBooOpa3Hbie AeMEHTApHBIX (DYHKIMI; BEIYUCISITH UHTETpal
no popmyne Herotona—Jleitbaua.

Pemate npukiiagHele 3a1a4u, B TOM YHCJE COLUAIBHO-DKOHOMUYECKOTO H
buznuecKoro Xapaxrepa, cpencTBamu MAaTEMAaTH4ECKOTO aHaNM3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KoumnuecTBo yacos JIeKTPOHHBIE
Ne HaumeHoBaHMe pa3ieJioB H TeM (uud poBbie)
Konrtpoabnbie | IlpakTuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBareJibHbIE
padoThI padoThI
pecypcebl
MHoOkecTBa palliOHAJIbHbBIX U
1 NEeWCTBUTEIBHBIX UM Cel. PallnoHalbHEBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oynkiuu u rpaduku. CTeneHs ¢ 1ebIM 5
rokazaresieM
3 ApudmeTrnieckuii KOpeHb N0l CTENEHH. 18 1
UppannonanbHbie ypaBHEHHS 1 HEPABEHCTBA
DopmyIbl
4 TpUTOHOMETpUU. TpUroHoMeTprueckue 22 1
YpaBHEHUS
5) IlocenoBaTeNnbHOCTH U IPOTPECCUU S)
5 [loBTOpEeHue, 06001IeHNE, CUCTEMATU3AIUS 3 1
3HaHUU
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 0




11 KJIACC

KoumnuecTBo yacos JIeKTPOHHBIE
Ne HanmeHoBaHue pa3iesioB U TeM (uud poBbIE)
n/m MPOrpamMmbl Bceero Kontpoabneie | - Ipaxruieckue oOpa3oBareJibHbIE
padoThI padoThI pecypes!
CreneHsp ¢ pallMOHAIbHBIM IOKA3aTEJIEM.
1 [TokazatenbHas ¢ynkuus. [lokazarenpHbie 12 1
YpaBHEHUS U HEPABEHCTBA
Jlorapudmudaeckas yHKIHS.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEPaBEHCTBA
Tpuronomerpuueckre GyHKIUU U UX
3 rpaduxu. TpuroHomeTpudeckue 9 1
HEPaBEHCTBA
4 IIpounssoanas. [IpumeHeHne npou3BOAHON 24 1
5 WuTerpan u ero npuMeHeHus 9
6 Cucrembl ypaBHEHHI 12 1
7 HarypanbHble u 1ienble yrcna 6
8 [ToBTOpEeHME, 0600IICHIE, CUCTEMATH3AIIHS 18 5
3HAaHUU
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0
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