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NOACHUTEJIbBHASA 3AITMCKA

PaGouast nporpamma yuebHoro kypca «Anredpa ¥ Hauajla MaTEMaTHYECKOrO
aHanu3a» 0a30Boro ypoBHs Ui oOydaronmxcess 10 —11 kmaccoB pa3paborana Ha
ocHoge (PejiepasbHOrO rocy1apeTBEHHOr0 00pa30BaTEILHOIO CTaH apTa CpeHero
obumiero oOpa3oBaHus, € YYETOM COBPEMEHHBIX MHPOBBIX TpeDOBaHMIA,
peAbSBISIEMBIX K MaTemMaTH4YecKoMy 0Opa3OBaHWIO, W TPaJULMA POCCHUCKOro
obpazoBanus. Peanusauus nporpammpl oOecrieyrBaeT OBJAA€HUE KIKOYEBbIMH
KOMIIETCHLMSIMH, COCTABJISIOUIMMH OCHOBY Ul CaMOpPa3BUTHUSL M HENPEPbIBHOIO
o0Opa3oBaHusl, LEJOCTHOCTh OOUIEKYJIbTYPHOr0, JIMYHOCTHOIO M MMO3HABATENBHOIO
pa3BUTHA IMMHOCTH 00y4YalOLIUXCH.

ILEJIH UBYYEHHUA YYEBHOI'O KYPCA

Kypc «Anrebpa ¥ Hayana MareMaTHYeCKOro aHajid3a» sIBIIAETCS OAHHM H3
HanOoJiee 3HAYMMBIX B MpoOrpamMme craplied IUKOJbI, IMOCKOJBKY, € OIHOH
CTOpPOHbI, OH oO0ecreduMBaeT HHCTPYMEHTANbHYIO 0a3y Uil M3y4YeHHs BCexX
€CTeCTBEHHO-HAY4YHBIX KYPCOB, @ C JPYroid CTOPOHbI, (POPMHPYET JIOTHYECKOE M
abCTpaKTHOE MBIUUIEHHE Y4dalllMXcsi Ha YpPOBHE, HeOOXOIMMOM JUI OCBOEHHs
KypcoB HWH(GOpPMATUKH, OOIIECTBO3HAHMS, HCTOPHH, CIOBECHOCTH. B pamkax
JIAHHOTO Kypca ydalluecs OBJIAJIeBAlOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOM
HayKH, KoTopasi GOpMYJIHUPYET CBOH JAOCTHKEHHS B MaTeMaTU4YeCKOl (opMe.

Kypc anredpel 1 Hayan MaTeMaTHYeCKOro aHalln3a 3aKja/blBaeT OCHOBY /LIS
YCIEIIHOrO OBJIQJIEHUs 3aKoHaMu (DU3MKH, XHMMHH, OHOJIOTHH, TOHUMAaHUs
OCHOBHBIX TEHJEHUMH 5SKOHOMHUKH M OOLIECTBEHHOW JKW3HH, [IO3BOJISET
OPUEHTHPOBATBECS B COBPEMEHHBLIX IU(PPOBLIX M KOMIILIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO MCIIOJIb30BaTh UX B MOBCEIHEBHOH W3HHU. B Toxe BpeMs oBjajeHue
aOCTpakTHBIMH M JIOTMYECKHM CTPOIMMH MaTeMaTHYECKMMHU KOHCTPYKIHMsAMH
pasBMBaeT yYMEHHME HaxOAMTb 3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTHHHOCTH
YTBEpIKICHHS, HCIOJIb30BaTh 0000IIeHHe U KOHKpeTH3aluio, abcTparupoBaHue u
aHaJIoruio, (OpMUpPYeT KpeaTUBHOE U KpUTHHECcKoe MbIllIeHHe. B xone nsydyenus
anreOpbl M Hayajl MaTeMaTHYeCcKOro aHajau3a B CTapllied IIKoJe ydauiuecs
MOJy4yatOT HOBBIM OIBIT pelleHUs MPHUKIAAHBIX 3a7a4y, CaMOCTOSATEIbHOIO
MOCTPOEHUS MaTeMaTUYeCKUX MojieNied peasjbHbIX CUTyallud M HHTEpIpeTaluu
MOJIyYeHHbIX  pELIeHUN, 3HAKOMATCS C  [pUMEpPaMM  MareMaTH4eCKHUX
3aKOHOMEpPHOCTEH B TMpUpOJie, Hayke M B MCKYCCTBE, C BBIAAIOIIMMHUCH
MaTEeMaTHYECKUMH OTKPBITUSAMH U UX aBTOPaAMH.

Kypc oGnamaer 3HauMTe/IbHBIM BOCIMUTATE/bHBIM TOTEHIHAIOM, KOTOPbIH
peanusyeTcs Kak yepe3 yueOHbII Marepuall, CllOCOOCTBYIOLUN (POPMHUPOBAHHIO
HAYYHOTO MHPOBO33pEHUs, TaK W uepe3 crneuupuky ydeOHOH [eATesIbHOCTH,
TpedyroLeH CaMOCTOSTE/IbHOCTH, aKKypaTHOCTH, NPOAOJIKUTEIBLHOMN
KOHILIEHTPAaLlM¥M BHUMaHUs U OTBETCTBEHHOCTH 3a MOJIyY€HHBIH pe3yJbTar.



B ocHoBe Meroauku oOyueHust anredpe W HayajlaM MaTeMaTH4ecKoro
aHaJIM3a JIEKUT AEeATebHOCTHBINA MPUHLIUI 00yUeHUSI.

Crpykrypa Kypca «AJjireOpa ¥ Hayaja MareMaTH4eCcKoro aHajin3a» BKJIIo4aeT
CJIC/IYIOIIHE COJEp)KATENbHO-METOAMYecKHe JHMHUK: «Yucna U BBIYUCIEHUSY,
«PyHkuMM M rpaduku», «YpaBHeHus M HepaBeHCTBa», «Hauwana
mMareMarMyeckoro aHanusza», «MHoxkecTBa M JIorMka». Bce  ocHOBHbIe
COJIepKaTeIbHO-METOANYECKHE JIMHUM HW3Yy4aroTcsl Ha MPOTSHKEHUH JABYX JieT
o0y4eHHMs1 B cTapluei LIKOJIe, eCTECTBEHHO JIONOJIHS JApYr Apyra U MOCTENEHHO
HACBILLAACh HOBBIMM TeMaMH M  pasaenaMu. JlaHHbIA Kypc  sIBIsieTCs
MHTErpaTUBHBIM, IIOCKOJbLKY 0ObeauHsieT B cebe cojiep)KaHUe HECKOJIbKUX
MaTeMaTHYeCKUX JUCHUIUIHH: airedpa, TPUrOHOMETPHS, MaTEMAaTHYECKHUNA aHalIn3,
Teopusi MHOkecTB U Jp. [lo mepe Toro kak yuauiuecs oBiaaeBaroT Bc€ Oouee
IIMPOKUM MaTEeMaTHYECKHUM allapaToM, y HHUX MOCIeqoBaTeIbHO (hopMHUpyeTCs U
COBEpIUEHCTBYETCA yYMEHHE CTPOUTh MaTeMaTUYeCKyl0 MOJellb pealbHOM
CUTyalMH, INPUMEHSTh 3HAHWs, IOJY4YCHHble B Kypce «Aurebpa W Hauajla
MaTeMaTHYeCKOro aHajau3a», JUlsl pellleHUsi CaMOCTOATeNIbHO C(OPMYIMPOBAHHOM
MaTeMaTH4ecKoM 3aauu, a 3aTeM HHTEpIIPeTUPOBATH [10JIY4EHHBIN pe3ybTaT.

ConepkarenbHO-MeTOAMYECKas JUHUAA «Yucna ¥ BBIYUCICHUS» 3aBepliaeT
(opMHUpOBaHHE HABBIKOB MCIOJB30BAHUS JIHCTBUTENIBHBIX YUCEI, KOTOpoe ObLIO
HayaTo B OCHOBHON wIKoje. B crapueil 1mkosne ocoboe BHUMaHHE YyaelsieTcs
(GOpMHUPOBAHUIO MPOUYHBIX BLIYMCIUTEbLHBIX HABLIKOB, BKJIIOYAIOIMX B ceds
MCIO0JIb30BaHUE pa3/IMYHBIX (POPM 3alUCcH JIHCTBUTENBHONO YHCIa, YMEHHE
palMOHAIbHO BBIMOJIHATE JAEHCTBUSL ¢ HHUMM, JleJlaTh [PUKUJIKY, OLIEHHBAaTh
pesynbrar. OOywaroumecs IOJIy4alOT HABBIKHM NPHUOIMKEHHBIX BBIYHCIIECHUH,
BBIIIOJIHEHUST JIGHCTBUH ¢ 4MCIaMH, 3alMCaHHBIMM B CTaHAapTHOH ¢opme,
MCIIOJIb30BaHUs MAaTEMATHYECKUX KOHCTAHT, OLICHUBAHMSI YMCIOBBIX BBIPAKEHHUH.

JIuaus «YpaBHEHHS M HEpaBeHCTBa» peaju3yeTcs Ha IMPOTSKEHHH BCEro
oOy4yeHHs] B cCTaplledl 1IKoje, I0CKOJBbKY B KaXJI0M pasjelie [porpaMmbl
Mpe/lyCMOTPEHO pelIeHHe COOTBETCTBYIOIMX 3aj1ad. OOyuaromuecss oBl1aJeBaoT
paslIMYHBIMM METOJAaMM pelLeHUs LeJbIX, pallOHAJIbHBIX, WPPallMOHANbHbIX,
[0Ka3aTesbHbIX, JOrapuPMUYECKMX M  TPUIOHOMETPUYECKHX  ypaBHEHHH,
HepaBeHCTB U UX cucTeM. [lonyueHHble yMEHHUs UCIIOIb3YIOTCS IIPU UCCIe0BaHUH
(YHKUMH ¢ NMOMOLUBIO MPOU3BOAHOMN, pelueHHM MPHUKIAJHbIX 3ajJad WU 3aja4 Ha
HaxoXkJeHWe HauboNbIIMX M HaWMeHblIMX 3HaveHWH GyHkuuu. Jlanuas
colepiKarejbHas JMHUS BkIovaer B cels Takke (OpMHpOBaAHHE YMEHMH
BBINIOJIHATE Pacy€Thl 1o ¢opmyiaam, rnpeodpa3oBaHHs LEJIbIX, PALMOHANBHLIX,
MPPallMOHAIBHBIX WM TPUIOHOMETPUYECKUX BBIpAaKEHUM, a TakKe BBIPaKeHUH,
cojepKallMx cTeneHu W norapudmbel. brnaropaps usydenuro anredpanueckoro
mMaTtepuana  [POMCXOAUT  JajibHelllee  pa3BUTHE  aJlOPUTMHUYECKOTO |
abCTpakTHOrO MBIIJICHUS  Y4alluXcs, (OPMHUPYIOTCS HABbIKM JAeAYKTHBHBIX
paccykacHMi,  paboThl ¢  CHUMBOJILHBIMM  (OpMaMM,  TMpeACTaBIICHHS



3AKOHOMEPHOCTEM M 3aBHCHMOCTEHW B BHJIE PaBEHCTB M HepaBeHCTB. Anrebpa
npemnaraet ASPQEeKTHBHbIE HWHCTPYMEHTHI Ul pELIeHHS IPaKTHYECKUX U
eCTeCTBEHHO-HAYYHbIX 3a1a4, HariisiiHO JEMOHCTPHUPYET CBOM BO3MOJKHOCTH KakK
13bIKa HAYKH.

CouepikaTelibHO-MeTOAMYecKass JIHHUS «@DyHKIMH W Tpa@uKu»  TECHO
[eperuieTaeTcs ¢ ApyruMH JIMHUAMH Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
[10CJIEe/I0BATEJIBHOCTD H3YyUYeHHsI mMaTtepuaa. M3yuenue CTEIEeHHOH,
[oKasarejbHOMH, JorapuMUUECKOH U TPUIOHOMETPUUYECKUX (DYHKIIMHI, MX CBOMCTB
U rpa)MKOB, HCIOJIb30BaHHe (PYHKIMH VIS pelleHus 3ajad U3 JApYrux y4eOHbIX
MpeaMeTOB U peajlbHON JKU3HU TECHO CBSA3aHO KaK ¢ MaTreMaTHYeCKMM aHalIu30M,
TaK W C pellleHWeM ypaBHeHHH W HepaBeHcTB. [lpu sTom OoJiblIOE BHUMaHHUE
yjensiercs (GOPMHUPOBAHUIO YMEHHS BbIpaxaTh (OpMYyJIaMH 3aBHCUMOCTH MEILY
pa3iMiHbIME BEJIMMMHAMM, HCCJIeJOBaTh MOJIyYCHHBIC (YHKIHH, CTPOMTL HX
rpadguku. Martepuan 3TOH cojepikaTe/lbHON JIMHUK HalleJIeH Ha pa3sBUTHE yMEHHH
M HaBBIKOB, IO3BOJIAIOLIMX BbIpakKaTh 3aBUCUMOCTH MEXKIY BeJIMYMHAMU B
pasjinuHOi (opMe: aHAIUTHYECKOH, rpadHueckoil M cjoBecHOH. Ero usydenue
CrIOCOOCTBYET Pa3BUTHIO AITOPUTMHYECKOrO MBIUUIEHHS, CIOCOOHOCTH K
00001LIEHHIO U KOHKPETH3aLMK, UCIT0JIb30BAaHHIO aHAJIOTHH.

ConepikartensHass JuHug «Hauvama maremMaTH4ecKoro aHajausza» IMO3BOJISET
CYLIECTBEHHO PacCILUMpPHUThL KPyI KaKk MaTeMaTH4eCKHX, TaKk W [pUKIaAHBIX 3aja4,
JIOCTYITHBIX 00Yy4arOLIUMCs, Y KOTOPbIX 110AB/ISAETCS BO3MOKHOCTb UCCIIEA0BATh U
cTpouTh rpaduku QYHKLUWH, omnpenensitb MX HauOOJbIIME W HaUMEHbLIHE
3HAUEHMs, BBIYUCIATH uiowand ¢uryp 1 oOBEMBI TeJl, HaXOHAUTh CKOPOCTH H
ycKOpeHust mnpoieccoB. JlanHas cojaepskarejipHasi JIMHHS OTKpbIBaeT HOBbIE
BO3MOYHOCTH [MOCTPOEHHMS MaTeMaTHYeCKHX MoJlesleil pealbHBIX CHUTYalHlH,
HAXO0KIeHUs HAWIY4llIero pelieHus B IPUKIAAHBIX, B TOM YHCJIE COLHAIBHO-
IKOHOMMYECKHUX, 3a/Javax. 3HAaKOMCTBO ¢ OCHOBaMM MaTeMaTHM4e€CKOIo aHaliu3a
CIOCOOCTBYET pa3BUTHIO a0CTPAKTHOrO, (POPMaAIbHO-JIOTHYECKOI0 M KPeaTUBHOIO
MBILUICHHUS,, (OPMHUPOBAHHIO YMEHHH pacro3HaBaThb TIPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TeXHHMKe M HckyccrBe. OOywarompecs y3HaT o0
BBIJIQIOIIMXCS pe3yJibTaTax, I[IOJYYEHHBIX B XOJI€ pa3BUTHs MaTEeMaTHKU Kak
HayKH, U UX aBTOpax.

ConepikaTenpbHO-MeTOAMYeCKas JIMHUS «MHOKecTBa U JIOTMKa» B OCHOBHOM
MOCBSILIIEHAa  JJIeMEeHTaM  TEOPUHM  MHOKEeCTB.  TeopeTHKO-MHOXECTBEHHbIE
Mpe/CTaBlIeHus] MPOHU3bIBAIOT BeCh KypC LUIKOJBHOH MATEMaTHKH WU Ipeiaraior
nHanbosiee yHHUBEpCalbHBIM SA3bIK, 00BEAUHAIONIMI BCce pa3ziesibl MaTeMaTHKH W eé
MPUJIOKEHUI, OHU CBS3bIBAIOT pasHble MaTeMaTHYe€CKHE JMCUHMILIMHBI B €IMHOE
tiesioe. [loaToMy BaKHO JaTh BO3MOMKHOCTBH IIKOJIBHHKY IOHHMaTb TE€OPETHKO-
MHOKECTBEHHBIH $3bIK COBPEMEHHOM MaTeMaTHKH M HCIIOJb30BaTh €ro /Ui
BbIPAXEHUSI CBOUX MBbICIIEH.



B kypce «Aurebpa M Hayalla MareMaTHyecKoOro aHajlu3a» MIPUCYTCTBYIOT
TaKXK€ OCHOBbI ~MaTeMaTH4YeCKOro MO/EJIMpPOBAaHUs, KOTOpbI€ IPHU3BaHBI
copMUpOBaTh HABbIKK MOCTPOCHUSI MOJIeJIeH pealibHbIX CUTYalUH, HCcclleJ0BaHHs
3TUX MOJesieil ¢ MOMOIIbIO annapara anredpbl U MaTeMaTH4YecKoro aHaausa M
MHTEpIpETAaLMK MOTYYEHHbIX pe3yibTaToB. Takue 3ajaHus BIUIETEHbl B Ka/bIH
¥3 pasziesloB MPOrpaMMbl, NOCKOJIbKY BECh MaTepual Kypca IMPOKO MCIIONIB3YeTCs
JUIS pelleHust TPUKIaAHbIX 3a1a4. [lpu pelueHuu peajbHbIX NPaKTHYECKUX 3ajad
yyaluecs pa3BUBAIOT HAOIIOATeIbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
abcTparMpoBaThCsi, HCIOJIb30BATh aHANOruio, 0000ImaTh W KOHKPETH3HPOBATh
npobaemy. JlesreabHocTh 110 (OPMUPOBAHMIO HABBIKOB PEIIEHHS IMPHUKIAJAHBIX
3aj1a4 OpraHu3yeTcsi B Ipolecce M3y4YeHHUsl Bcex TeM Kypca «AureOpa M Hauvasa
MaTeMaTHYeCcKOro aHajiu3an.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B yueGHom maHe Ha u3yueHHe Kypca anredOpbl M Hayal MaTeMaTH4YeCKOIro
aHaiau3a Ha 0a30BOM ypOBHe OTBOAMTCs 2 yaca B Hezemo B 10 kiacce u 3 yaca B
Hesemo B 11 kiacce, Bcero 3a nBa roga o0yuenus — 170 yacos.



COJIEP) KAHHUE YYEBHOI'O KYPCA
10 KIIACC

Yucna v BbIYHCICHHSA

Panonansubie 4uciaa. OObIKHOBEHHbIC M JIECATHUHBIE JPOOH, MPOLEHTHI,
OeckOoHeYHble  nepuoauyveckue  JpoOu.  ApudmerHyeckde  orepaudd ¢
palMoHAJIBHBIMUA YHCIaMH, TIpeoOpa3oBaHKs YHCI0BBIX BbIpakeHUH. [IpuMenenue
JApoOeil W NMPOLIEHTOB JUlsi PELUSHUs MPUKJIAIHBIX 3a/lad M3 pas3/IMYHbIX OTpacliei
3HAHUH U peaJibHOM KU3HHU.

JeiicTBuTenbHble uucina. PauvoHanbHble W MppallMOHAJIbHBIE  YHMCJIA.
ApudmMeTHyeckue ornepauu ¢ JeHcTBUTENbHBIMH uucnamu. [lpubnmxénble
BLIYHCIIEHHMS], IPABUIIA OKPYIJIEHUS, IIPUKKUJIKA U OLIEHKA pe3yJIbTaTa BhIYHCIIEHUH.

Crenenr ¢ wuensiM  nokaszarenem. CranjgapTHass ¢opma  3almcH
JeiicTBuTeNbHOrO  uucia.  Mcenosb3zoBanue  rnojxojsied  GopMbl  3allucH
JIEHCTBUTE/IBHBIX YHCE JUlsi pelleHMs TIPaKTHUYEeCKHX 3a/ad M [peACcTaBlIeHHs
JITAHHBIX.

Apu¢pmMeTHyeckuii  KopeHb  HarypaidbHOW  crenenu.  JledctBus ¢
apu(pMeTHUeCKUMH KOPHSIMH HATYpaabHON CTEIEeHHU.

CHHYC, KOCHHYC M TaHI€HC YMCJIOBOro aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI'€HC YUCIIOBOrO apryMeHTa.

YpaBHeHHs] H HepaBeHCTBA

ToxknecTBa U TOXKIECTBEHHbIE TPe0OpPa30OBaHUS.

IIpeoOpa3oBanue TPUTOHOMETPHYECKHUX BbIpaKEHUH. OcHOBHbIE
TPUTrOHOMETpUYECKHE (POPMYIIbI.

YpaBHeHHe, KOpeHb YypaBHeHHMs. HepaBeHCTBO, pelleHHE HepaBeHCTBa.
Meroz HHTepBaoB.

Pewenue wenbix 1 ApoOHO-pallMOHANIbLHBIX YPAaBHEHUI U HEPAaBEHCTB.

Pemenue uppanoHanbHbIX YpaBHEHUH U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX yPaBHEHHH.

IIpumeHeHHe ypaBHEHUH W HEpPaBeHCTB K PelLeHHUI0 MaTeMaTHYeCKHUX 3a/1ay
W 3a/1a4 U3 pa3Iu4HbIX 00s1acTell HAyKU U peaabHON KU3HHU.

PyHKUHH H rpadpuKH

Dyukuus, crnocoObl 3aganusa  GyHkuuM. [paduk GyHkuud. B3aumuo
oOpaTHble GYHKIIHH.

OOnacTte onpeneneHuss ¥ MHOXecTBO 3HaYeHWH (QyHkuuu. Hynu ¢yHkumu.
[IpomexyTku 3HaKonocTosiHCTBA. Y€THBIC M HeuéTHBIE (YHKLIUH.

CrernenHasi QyHKIMS ¢ HaTypaJlbHBIM M LeNbIM Noka3zaTeneM. E€ cBolicTra u
rpacuk. CBoicTBa U rpaduK KOPHS 1-OH CTEIeHH.

TpuronomeTpuueckas OKpPYKHOCTb, OIpeleIeHue TPUIOHOMETPUYECKUX
(YHKIMI YMCIIOBOTO apryMeHTa.




Hauajia maTeMaTH4YeCKOIro aHaJIH3a

[TocnenoBaTesbHOCTH, crnocoObl 3a/l[aHus rocJie1oBaTeIbHOCTEH.
MOHOTOHHBIE I1OCJIE/I0BATE/IbHOCTH.

ApudmeTrndeckas U reomeTpuyeckas nporpeccud. beckoneuHo yObiBarolas
reomerpuueckas nporpeccus. Cymma OeckoHeuHO yObIBaloOllei reoMeTpUYecKon
nporpeccuu. Popmyna ca0KHbLIX NpoueHToB. Mcrnosnb3oBanue Iporpeccuu Juis
peleHrs peajbHbIX 3a/1ay NNPUKJIA/IHOIO XapakTepa.

MHuoskecTBa H JIOFHKA

MHosxecTBO, onepaiMu Hajl MHOXecTBaMH. Jluarpammbl Diinepa—BenHa.
[ IpuMeHeHne TEOpeTHKO-MHOKECTBEHHOrO arnapara /i ONHUCaHHs peabHbIX
POLIECCOB U SABJICHUH, ITPU PELICHUH 3a/1a4 U3 JPYTrUuX y4eOHbIX PeIMETOB.

Onpenenenue, Teopema, ClieJICTBHE, J10Ka3aTe/IbCTBO.

11 KJIACC

Yucia u BbIYHCICHHUSA

HatypainbHble u nenble uncia. [Ipu3Haku JeTMMOCTH LEIbIX YHUCEIL.

CreneHb ¢ pallMoHaJILHBIM NokazartesieM. CBONHCTBA CTENEHH.

Jlorapugm uncna. JlecsTHuHbBIe U HATYpasbHbIe JIOrapu(pMBI.

YpaBHeHHS] H HEPABeHCTBA

[Ipeobpa3oBanue BbIpakeHUH, COJepKALLMX JIOrapU(pMBbl.

[IpeobpazoBaHue BbIpa)KeHUH, cojiepxkKallMX CTENEHH C palUdOHaIbHBIM
[oKaszareseM.

[ IpMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokaszarenbHble ypaBHEHUS U HEPABEHCTBA.

JlorapudmMuyeckre ypaBHeHHS 1 HEpaBeHCTBA.

Cucrembl JIMHEHHBIX ypaBHEHUH. PelleHue NpUKIaJHbIX 3a7a4 C MOMOLIbIO
CHUCTEMbI IMHEWHBIX YPaBHEHUH.

CucTeMbl U COBOKYITHOCTH pallMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHne  ypaBHeHMH, CHUCTEM M  HEpPaBeHCTB K  PeIlEeHHIO
MaTeMaTHYeCKUX 3ajad M 3ajady M3 pa3ziuyHbiX objacteil HayKu M peajbHOM
YKU3HH.

@yHKUHH ¥ rpagHKH

Oyukuus.  [lepuoamnueckue  ¢yHkuuu. [lpomMeKyTKH  MOHOTOHHOCTH
byHKUMUH. MakcuMyMbl U MUHUMYMbl QyHkUHW. HauOosiblllee M HauMMeHbllee
3Ha4YeHHe (PYHKIUH Ha IIPOMEKYTKE.

Tpuronomerpuueckue QyHKIIMH, UX CBOHCTBA U rpaduKH.

[ToxazarenbHas ¥ Jjorapudmudeckas GYHKLMH, UX CBOHCTBA U FpadHKH.

Mcnonp3oBanue rpaukoB QyHKIUH 178 pelIeHUs] YPaBHEHUH U JTMHEHHbIX
CUCTEM.




Mcnonb3oBanne rpadukoB (GYHKIHH /U1 McClieJOBaHHUs IIPOIIECCOB M
3aBUCUMOCTEH, KOTOpbIE BO3ZHUKAIOT NPH PElIeHWH 3a7ad U3 APYTUX ydeOHbIX
MPEeAMETOB M peaJbHOM )KU3HH.

Hauyana matemaTH4yecKoro aHa/jimsza

HenpepsiBHbie GyHKIMH. MeToa HHTEPBAJIOB /s pellieHHs HePaBeHCTB.

[Tpoussognas  Qynkumu. ['eomerpuueckuid W (QU3MYECKHH  CMBICI
TIPOU3BOHOM.

IlpousBoaneie  snemeHTapHbiX  (yHxkuuid.  DopMmysnbl  HaXOKAEHHUS
MPOU3BOJIHOW CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKLIMH.

[IppMeHeHHe NPOM3BO/IHON K Mcclie/loBaHNIO (YHKIIMH Ha MOHOTOHHOCTEL M
sKeTpeMyMbl. Haxoxenne HanOouiblIero 1 HauMeHbLIero 3HayeHus GyHKLUMU Ha
OTpe3Ke.

llpumenenne NpPOM3BOAHON JUI HAXOXK/ACHWs HAWJIY4LIEro peLleHus B
MPUKIAAHBIX 3aja4ax, JUis ONpeJleieHus CKOPOCTH Mpolecca, 3adaHHOro
Gopmyioit uiu rpaduKoM.

IlepBoobOpasnas. Tabnuua nepBooOpaszHbIX.

Murerpan, ero reomerpuyeckuid M (usuyeckuit cmbica. Bbruucienue
uHTerpana no gopmyne Hetorona—Jleiidbunia.



IMJIAHHUPYEMBIE PE3YJIbTATbHI

OcBoeHue yuebHOro mnpeamera «MaremMaTnka» JOKHO 0OecreYnBaTh
JIOCTHIKEHHE Ha YPOBHE cpeHero oduiero oopazoBaHus CJeIyOIUX JUMIHOCTHbIX,
MeTarnpeJAMeTHbIX U MPeAMETHBIX 00pa3oBaTe/ibHbIX Pe3y/IbTaTOB!

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHHS [pOrpaMMbl y4eOHOro rnpeamera
«MaTemaTHKa» XapakTepu3yloTcs:

['paxknanckoe BOCIIMTaHKE:

c(hOPMHUPOBAHHOCTBIO I'PAXKIAHCKON MO3ULMH 00YUaIOLIErocs Kak aKTHBHOIO
M  OTBETCTBEHHOr0 4JjieHAa POCCHHCKOro ollecTsa, IpeACcTaBIEHHEM O
MaTeMaTH4eCKMX OCHOBax (YHKUHOHMPOBAHMS Pa3IMYHBIX CTPYKTYp, SABJIEHHUH,
Mpoleayp TpaxkaaHCKoro obmiecTBa (BbIOOPBI, ONPOCHI M IIp.), YMEHHEM
B3aMMOJIEHCTBOBATh C COLMAIBHBIMM MHCTUTYTAMHM B COOTBETCTBHHM C HX
(GYHKLMAMHA U Ha3HAYECHHEM.

[laTrpuorrueckoe BOCIIUTAHHE:!

c(hOpMHPOBAHHOCTBIO POCCUICKOM IpakIaHCKOH UJAEHTHYHOCTH, YBaXKEHHS K
NPOLLIOMY M HACTOALLEMY POCCHICKON MareMaTUKH, LIEHHOCTHBIM OTHOILIEHHEM K
JIOCTUKEHUSIM POCCUMUCKUX MAaTeMaTUKOB U POCCUHUCKON MaTeMaTHYE€CKOH LIKOJIBI,
K MCIOJB30BAHUIO ITHUX IOCTHIKEHHH B JpYyrux Haykax, TEXHOJIOTHAX, cdepax
YKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHHUS:

0CO3HaHHUEM JIyXOBHBIX LIeHHOCTEH POCCHICKOro Hapo/1a;
c(hOPMUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHMSA, OJTHYECKOIO  I1OBEJICHMS,
CBSI3@HHOTO C MPAKTHYECKUM [IPUMEHEHHUEM JIOCTHKEHUH HAYKH M JAeATEJbHOCThIO
y4E€HOr0; OCO3HaHHEM JIMYHOI'O BKJaJa B IOCTPOEHHE YCTOHYHMBOI0O OyAyLIEro.

JCTeTHYECKOe BOCITUTAHHUE:

ICTETUYECKUM OTHOILEHHEM K MHpPY, BKJIOYasi 3CTETHKY MaTe€MaTH4YeCKHX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3ajady, pelLEeHHH, paccyKIAeHHUi;
BOCIIPUHMYMBOCTBIO K MaTeMaTUYECKHM aclleKTaM pa3JInYHbIX BU/I0OB HCKYCCTBA.

Pusnyeckoe BOCIIUTaAHHE:!

c()OPMUPOBAHHOCTBIO yMEHHMS MPUMEHATH MaTeMaTH4YeCKHE 3HaHUA B
MHTepecax 340pOBOro U Oe3onacHoro odpasa KU3HU, OTBETCTBEHHOI'O OTHOLLIEHHSI
K CBOEMY 3/J0pOBbIO (310pOBO€ NMUTaHue, cOalaHCUPOBAHHBINA PEKHUM 3aHATHH H

OTIbIXA, perynsipHast buznyeckas aKTHBHOCT); (duzHuecKoro
COBEpIIEHCTBOBAHHS, npu 3aHATHSIX CIIOPTHBHO-03/I0POBUTEJILHOM
JesITeIbHOCTBIO.

TpynoBoe BocnuTaHue:



FOTOBHOCTBIO K TPYJY, OCO3HAaHWEM LEHHOCTH TPYIOJIOOUs;, HHTEpecoM K
pa3iudHbIM  chepaM  NpodeCcCHOHANBHOM  IeATENBHOCTH,  CBSI3aHHBIM  C
MareMaTHKOH W e€ MNPHIIOKEHUSMH, YMEHMEM COBEpIlaTh OCO3HAHHBIH BbIOOD
Oyayweil npodeccu M peanu3oBbIBaTH COOCTBEHHBIE YKHU3HEHHBIC IUIAHBI;
FOTOBHOCTBIO M CHOCOOHOCTBIO K  MaremarHyeckomy oOpa3oBaHHI0 U
camMo00pa30BaHUI0 Ha TNPOTSIKECHUH BCEH JKM3HH, TOTOBHOCTBIO K AKTHBHOMY
Y4acTHIO B pEILIEHUH MTPAKTHUYECKMUX 3a/1ad MaTeMaTHYECKOM HaIlpaBIE€HHOCTH.

IKOJIOIMYECKOEe BOCITUTAHHUE:

C(POPMHUPOBAHHOCTBIO IKOJOTHYECKON KYJIBTYPbl, MMOHUMAHUEM BIHSHUSI
COLMAJIbHO-D)KOHOMHYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHOHW M COLMAIbHOMN
Cpe/ibl, OCO3HaHMEM TIJ00aJbHOrO  XapakTepa 9SKOJIOIMYECKMX Ipoldiiem;
opveHTalMed Ha NMPUMEHEHHe MaTeMaTHYeCKHMX 3HAHWHM JUIs pelleHHs 3aja4 B
o0JlacTH  OKpYy)Kalollel cpelpl, I[UIAHKPOBAHUsA I[IOCTYNIKOB K OLEHKH HX
BO3MOIKHBIX MMOCHEJCTBUHI ISl OKPYIKalolUle cpe/ibl.

[[eHHOCTH HAYYHOT'O MMO3HAHMUSI:

chOpPMHPOBAHHOCTBIO MHUPOBO33PEHHS, COOTBETCTBYIOIIErO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHs HayKd M OOLUECTBEHHOW  IIPAKTHKH, ITOHHMMaHUEM
MaTeMaTHYeCKOH Hayku Kak cdepbl 4YeloBeveCKOH JesTeIbHOCTH, JTanoB ¢
pa3BUTHsT W 3HAYMMOCTHM JUIsl Pa3sBUTUS LIMBHIIM3AIMH; OBJIAJICHHEM S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJbTYpOH Kak CpeJCTBOM IIO3HAHMSA MMpa;
FOTOBHOCTBIO OCYILECTBIATh TPOEKTHYIO MU MCCJIE0BATEILCKYIO NEATEIBHOCTD
WHIUBHIYaJIbHO U B IpyIIIe.

METAIIPE/IMETHBIE PE3YJIbTATDI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHs MporpaMmbl y4eOHOro mnpeamera
«MaremaTuka» XapaKTepu3yTcs OBJIaJICHUEM YHUBEPCAIbHBIMU
HO3HABAMENLHOIMU  OCLICMBUAMU,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OeticmeUIMU, VHUBEPCANbHBIMU PeYIAMUSHBIMU 0CUCEUAMU.

1) Vuueepcanvnvie — nosnaeamenvHele — Oelcmeus,  obecnevusaiom
(hopmuposarue 6a3068bIX KOZHUMUBHBIX NPOYeEccos obyuarowuxci (oceoeHue
MEmoO08  NO3HAHUA — OKpyJcalowje2o  Mupa,  NpuMeHeHue  J102UYECKUX,
UCCAe008AMENLCKUX ONEpayull, ymeHull pabomamso ¢ ungopmayue).

ba3oBsble JIOrHYecKue JAeiCTBUS:

* BBISIBIIATE U XapaKTepH30BaTh CYIECTBEHHbIE IPU3HAKM MaTeMaTHYECKHX
00bEKTOB, TMOHSATHH, OTHOLIEHHI MEKIY MOHATHAMM; (OPMYIUPOBATH
ompeJie/IeH|s]  IMOHATWUH,  yCTAHABIMBATh  CYIIECTBEHHBIH  IPHU3HAK
Ki1accuuKaly, OCHOBaHHUsl JUlsi OOOOLLUEHHS W CpaBHEHHS, KPUTEPHH
[IPOBOIUMOTO aHAJIN3a;



* BOCIIpUHUMATh,  (OPMYJIMpPOBATH U [IPpeo0pa3OBLIBATL  CYKIEHHUS:
YTBEPJIUTE/IbHbIE M OTpULATe/IbHbIC, €JMHHMYHBIE, 4YacTHble U olluue;
YCJIOBHBIE,;

* BLIABIISATD MareMaTH4ecKue 3aKOHOMEPHOCTH, B3aMMOCBS3H 1
NMpOTHBOpeYHss B (akTax, JaHHBIX, HAOJIOACHHAX W YTBEPIKICHMSX;
npeaiaraTb ~ KpUTEPUM  JUIS  BBISBIEHMS  3aKOHOMEPHOCTEH U
TPOTHUBOPEUHIA;

e JlCJIaTh BBIBOJbI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX WU
MHIYKTHBHBIX YMO3AK/IIOYEHUH, YMO3AK/IIOYEHHUH 110 aHAJIOIHH;

* [IPOBOJIUTH CaMOCTOSITE€JIbHO JlI0Ka3aTenbCTBa MaTeMaTHYEeCKUX
YTBEP/KAEHUH (MpsiMble U OT NMPOTHBHOI'O), BLICTPAUBATh apryMEHTaLUIO,
MPUBOAUTH MpPHUMEpPbl W KOHTPIPUMEPbl; OOOCHOBBIBATH COOCTBEHHbIE
CYIKIACHHA U BbIBO/bl;

* BbIOMpaTh croco0 peuleHdss y4eOHOHM 3ajgauyd (CpaBHHUBAaTh HECKOJIBKO
BApMAHTOB pelleHHus, BbIOMpaTh HauboJiee TMOAXOASIIMH ¢  Y4ETOM
CaMOCTOSATENIEHO BbIJIEJIEHHBIX KPUTEPHEB).

ba3oBble KccnenoBaTebCKue 1eHCTBHS:

e UCIIOJIB30BATh BOIPOCHI KAaK MCCIEA0BATEC/IbCKUH HHCTPYMEHT IO3HAHUS,
(GopMyHpoBaTh BONPOCHl, (GUKCHPYIOLMEe IMPOTHBOpeUHe, Ipobdiemy,
yCTaHaBIIMBATh  WUCKOMOe W JaHHoe, (OpMUpOBaATh  THIOTE3Y,
apryMeHTUPOBaTh CBOIO MO3UIMIO, MHEHHE,;

o [IPOBOJIUTH CAMOCTOSITEILHO CIIJIAaHUPOBAaHHbIH YKCIIEPUMEHT, HCCIIeI0BaAHHE
M0 YCTAHOBJEHHIO OCOOEHHOCTEH MareMaTUYecKoro OOBLEeKTa, sIBJICHMS,
npoilecca, BBISIBJICHHUIO 3aBUCUMOCTEH MekKy OOBEKTaMH, SBICHHAMH,
NPOLIECCAMM;

* CAMOCTOATEIBHO (GopMyHpoBaTh 000011eHHA W BBIBOJBI IO pe3yJibTaTaM
NPOBEAEHHOIO HaOJIOeHUs, UCCIe0BaHus, OLEHHWBATh HOCTOBEPHOCTHL
[OJIy4eHHBIX pe3yJbTaToOB, BLIBOJAOB U 0000IIEHHIH;

e IPOrHO3MPOBATH BO3MOJKHOE pa3BUTHE IIpoLlecca, a TaKKe BbIJIBUIaTh
IIPE/ANOI0KEHNS O €ro pa3sBUTUU B HOBBIX YCIIOBHSX.

PaGora ¢ undopmanumeii:

* BBISIBJISATE Ae(UIUTEl HHGOPMALIMKM, JaHHbIX, HEOOXOJMMBIX [UIA OTBETa Ha
BOTIPOC M JUUIsl peLLIeHUs 3a/1auH;

« BBIOMpATh HHGOPMALIMIO U3 UCTOYHUKOB Pas3/IMUHbIX THIIOB, AHATTKM3UPOBATh,
CHCTEMATH3UPOBaTh W HMHTEPIPETHPOBATE HH(POPMALHIO Pa3IMYHBIX
BUI0B U (hOpM IpeicTaBICHUS;

* CTPYKTYPHPOBaTh MH(POPMALIMIO, NPEJACTABIATh €€ B pa3MyHbIX (opmax,
UILTIOCTPUPOBATh rpad)MuecKH;

* OLICHUBATh Ha1EKHOCTh uHpopMaLUn no CaMOCTOSITE/IbHO
cHOpMYJIMPOBAHHBIM KPUTEPUSIM.



2)  Vuueepcanonvie KomMmMyHukamueHvie  Oelicmeus, — obecneuusaiom
ChopMUPOBAHHOCb COYUANBHBIX HABLIKOE ODYUAIOU(UXCAL.

Obuienue:

 BOCIIPUHUMATh ¥ (POPMYIMPOBATE CYXkACHHUs B COOTBETCTBHH C YCIIOBHSAMU
M LensMH OOIIeHHUs; SCHO, TOYHO, I'PAMOTHO BBIPAXaTh CBOIO TOYKY
3peHHsl B YCTHBIX M MHMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS MO X0y
pelieHus 3a1a4ui, KOMMEHTHPOBATh MOJIy4Y€HHBIH Pe3yJbTaT;

« B X0Jjie 00CYIK/IeHHsl 3a/1aBaTh BOIIPOCH! IO CYIIECTBY OOCYkIAaeMOi TEMbl,
npo0JieMbl, pelaeMoii 3a/1a4M, BbICKa3bIBaTh WIIEH, HALICIICHHBIC HA MOUCK
pellIeHHs; COIMOCTABIATH CBOM CYKACHHA C CYXKIEHHSAMH JIpYrux
YYaCTHUKOB JiMajiora, OOHapyKUBaTh PasjiMude M CXOJCTBO IO3HULMH; B
KOppeKTHOM (hopMe popmMyIHpOBATE PA3HOTIACHS, CBOU BO3PAXKEHHUS;

o IPE/ICTABIIATL PE3YJIbTAThl PEIICHNS 3a/1a4M, JKCIICPHMCHTA, HCCIIeoBaHs,
[IPOEKTa; CaMOCTOSTEIbHO BbIOMpaTh (OPMAT BBLICTYIJICHHS C YUYETOM
3aJ1ay Npe3eHTalut U 0COOGHHOCTEH ay IMTOPHH.

CoTpyJIHUYECTBO:

« IOHMMATh ¥ MCIIOJIb30BATh IMPEUMYIIECTBA KOMAH/HOW W UHIAUBHILYaIbLHOH
pabGoThl NpPU pelleHHH YueOHBIX 3ajay; NPUHUMAThL Lelb COBMECTHOM
JeATeIbHOCTH, — [UIAHWPOBATh ~ OPraHM3allMi0o  COBMECTHOM  paborhl,
pacrnpenensTb BHabl pabor, JoroBapuBaThcs, 00CYXkJIaTh MPOLECC U
pe3yabTar padboThl; 00001aTh MHEHHS HECKOJIBKHMX JIFOIEH;

* YU4acTBOBATh B IPYMIOBBIX (hopMax paboThl (0OcyKaeHus, OOMeH MHEHUH,
«MO3rOBble IUTYPMbBI» M MHBIE); BHIIOJHATH CBOIO 4YacTh paboThl W
KOOPJAMHUPOBAThL CBOM JICHCTBUS C JAPYTHMH 4YJ€HAaMH KOMaH/bl;
OlIEHMBATh KAa4eCTBO CBOEIr0 BKJaja B OOLIMH MPOJYKT MO KPHUTEPHM,
cOopMyTMPOBAHHBIM yUYaCTHUKAMU B3aUMO/ICHCTBHS.

3) Vuusepcanvnovie — pecyiamueHble deticmeus, obecnevueaiom
hopmuposarue cMblCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOB NUYHOCTIU.
CamoopraHu3anusi:

COCTaBJISATH TJIAH, AIITOPUTM peIIeHHs 3a/1a4i, BBIOUPATh cr1ocod pelieHus ¢
YYETOM MMEIOIIMXCS pecypcoB U cOOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTHPOBATh
¥ KOPPEKTHPOBATH BAPUAHTHI PELIeHHU# ¢ y4€TOM HOBOH HH(QOPMALKH.

CaMOKOHTPOJIb:

eBJAJICTh HABBIKAMM  [I03HABATEIbHOM  pedUieKCMM KaK  OCO3HaHWs
COBEpIIAEMBIX JEHCTBHH M MBICIIUTENIBHBIX MPOLECCOB, UX Pe3yJIbTATOB;
B/IaJeTh Ccrnocod0aMd CaMOINpOBEPKH, CAMOKOHTpOJI Ipouecca H
pe3yJbTaTa pelleHHsi MaTeMaTHYeCKOH 3a/1a4H;

o [IpEe/IBHIETH TPYIHOCTH, KOTOPblE MOI'YT BOSHHKHYTB IPU PEIICHHUHU 3ada4H,
BHOCHTh KOPPEKTHBBI B [€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOATEINBCTB,
JIAHHBIX, HalMJeHHBIX OIINOO0K, BbISBIEHHBIX TPYIHOCTEH;




¢ OLIEHMBATHL COOTBETCTBHE pe3yjibTaTa LeJd M YCJIOBHAM, OOBACHATH
MPUYKHBl JOCTHIKEHUS WM HEJIOCTUKEHUS pe3ylIbTaTOB JESTEIbHOCTH,
HAXOJHTh OIIMOKY, /1aBaTh OLIEHKY IIPHOOPETEHHOMY OIIBITY.

IHPEIMETHBIE PE3YJIbTATDI

OcBoenue yuyeOHOro Kypca «Anredpa ¥ Havaja MaTeMaTHYECKOIro aHajau3ay
Ha YpOBHE cpejHero o0iiero o0pa3zoBaHusi J0KHO oOecneurBaTh JOCTHIKEHHE
CJIeJIYIONIMX [TPeMETHBIX 00pa30oBaTeIbHbIX pe3yJIbTaTOB:

10 KJIACC

Yucia v BbIYHCIICHHS

OnepupoBaTh IMOHATHAMHU: palMOHAIbHOE W JICHCTBUTEJIBHOE HHCIIO,
00BLIKHOBEHHAsl U J1ecsiTHYHas 1po0b, MPOLEHTHI.

BpinmosHsaTe  apudmeTHueckue — onepalMd ¢ palMOHAJIbHBIMM W
JIEHCTBUTEIbHBIMH YHUCIIAMH.

BeirosiHaTh NPUOIHKEHHBIE BbIYUCICHUS, MCIIONB3Ys TpaBHlla OKPYIIeHHS,
JieNaTh MPUKKU/IKY U OLIEHKY pe3yJibTaTa BbIYHC/ICHHH.

OnepupoBaTh MOHATHAMM: CTElEHb C LEJIbIM II0Ka3aTeseM; CTaHAapTHas
GopMa 3anMcH  JIEHCTBUTENIBHOrO YMC/d, KOPEHb HATypalbHOM CTENCeHH;
HCIIOJIB30BATh MOJIXO/LLYI0 (POPMY 3alUCH JACHCTBUTEIIBHBIX YUCEN /Ul pelleHUs
MpakTHYECKUX 3a/1a4 ¥ MpeJCTaBIeHHUs JaHHbIX.

OnepupoBaTh MOHSTHAMU: CUHYC, KOCHHYC M TAHI'€HC MPOU3BOJILHOIO YIUIa;
MCII0JIL30BaTh 3allMCh MPOU3BOJILHOTO YIJla Yepe3 0OpaTHble TPUIOHOMETPUYECKHe
GYyHKUMH.

YpaBHeHHs] H HEPpABEHCTBA

OnepupoBaTh MOHSATHSAMHU: TOKIAECTBO, YpaBHEHHE, HEPABEHCTBO; LeIIOE,
paloHallbHOe, UPPALMOHAIbHOE ypaBHEHHE, HEPABEHCTBO, TPUIOHOMETPHYECKOE
ypaBHEHHE;

BolnoaHsaTe npeoOpa3oBatus TPUrOHOMETPUUYECKHX BbIPAKEHHWH W pelarh
TPUrOHOMETPHUYECKHE YPABHEHHS.

BhIMonHATE Mpeodpa3oBaHus Le/blX, PalHOHAILHBIX M HPpPalHOHAIBHBIX
BbIP@KEHHUH WM peliaTb OCHOBHBIE  THIIbl  ILI€NIBIX, PpalHMOHANBHBIX W
UppalloHaIbHbIX YPAaBHEHHUH U HEPAaBEHCTB.

[IpyMeHsTh YpaBHEHHs U HEPAaBEHCTBA [U/I pElLIEHHS MaTeMaTU4YeCKUX 3a/1a4
¥ 3a7a4 U3 pa3duHbIX 00J1acTel HayKH U peallbHOH JKHU3HH.

MogenupoBaTh peajibHble CHUTYyallMd Ha sA3blke anredpbl, COCTABIAThH
BHID@KEHHS, YpPaBHEHHMs, HepaBeHCTBa [0 YCJIOBHIO 3ajJa4yd, HCCle10BaTh
MOCTPOEHHBIE MOJIEH C MCIIOIb30BaHUEM allnapaTa ajireopsl.

DYHKUHH U TPAPHKH



OnepupoBaTh MOHATUSIMM: (GYHKLMA, cr10cOObl 3anaHus (GYHKLHH, 001aCcTh
ONpee/IeHUsT U MHOXKECTBO 3HaueHuil (yHKuMM, rpaduk (QyHKIUH, B3aUMHO
obpartHble QyHKIIMH.

OnepupoBaTh MOHATHAMU: YETHOCTH M HEUETHOCTH (PYHKUMM, HYIH
(yHKLIHH, TIPOMEIKYTKH 3HAKOIIOCTOSHCTBA.

Mcnonb3oBars rpadukn GyHKIMI IS pellieHus ypaBHEHHIA.

CTpouTh M YMTaTh rpaduKH JUHEHHOH (QYHKIMH, KBAAPATUYHON (YHKLMH,
CTENCHHOM QYHKILIMH C LEJIbIM [10Ka3aTeeM.

Mcnonp3oBate rpaduku  (QYyHKUMH Ul MCC/IEIOBAHMS  [IPOLIECCOB W
3aBUCUMOCTEH IIPU PEILEeHMM 3ajlad U3 JAPYyruxX y4eOHBbIX MpeIMETOB U pealibHOM
’KM3HHM; BbIpa)kaTk (POPMYJIaMH 3aBUCHMOCTH MEIK/Y BEJIMYMHAMH.

Hauana maremaTH4YecKoro aHaiausa

OnepupoBaTh MOHATHAMM: I10C/ICJOBATENbHOCTb, apudmeTuyeckas Hu
reoMeTpUyecKas IporpeccHH.

OnepupoBaTh TOHATUSIMM: OeckoHe4yHO YyObIBaioIlas reoMeTpHyeckas
[porpeccus, CcyMMa OecKoHeuHO yObIBarolleii reOMeTpPUYECKOH POTrPeECCHH.

3aj1aBaTh MOCJIEA0BATEILHOCTH Pa3IMUHBIMU CIIOCOOAMH.

Wcnosnb30BaTh CBOMCTBA 10CIE10BATEILHOCTEH U MPOrpeCcCHi [UIst peleHus
peanbHBIX 3a/1a4 NPUKJIAAHOro Xapakrepa.

MHozkecTBa H JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOKECTBO, Ollepaluy HaJl MHOXKECTBaAMHU.

Hcnosib30BaTh  TEOPETUKO-MHOXKECTBEHHBIH — anmapar Ul ONMCaHus
peajibHbIX [POLECCOB M SIBJICHWH, MPHU pelleHUuH 3aaad M3 JPYIHX Y4eOHbIX
[PeAMETOB.

OnepupoBaThb  INOHATHAMM: orpejieleHle, — TeopeMa, clleiIcTBHE,
J1I0Ka3aTesIbCTBO.

11 KIIACC

Yucna v BBIYHCIICHHSA

OnepupoBaTh TMOHATUAMH: HaTypajlbHOE, LleJIoe YHCJI0; HCIOIb30BaTh
[PpU3HAKK JEJIMMOCTH LIEJIBIX YMCEeJl, pa3jioKEeHHe YHCIIa Ha MPOCThIE MHOXUTEIH
JUISl pelLieHHs 3a1au.

OnepupoBaTh MOHATHEM: CTelleHb ¢ PALMOHAIBHBIM [T0KA3aTeNIEM.

OnepupoBarTh MOHATUAMH: JorapudM 4Hucia, JECATHYHBIE H HaTypajbHbIC
J0rapu(pMsl.

YpaBHeHHs] H HEPABEHCTBA

[IpyMeHsATH  CBOMCTBa CTemeHH Id [peoOpa3oBaHUA  BBIPAKEHHH;
OllepUpOBaTh TMOHATHAMH: MOKasaTeJbHOE ypaBHEHHE W HEpPaBeHCTBO; pellaTh
OCHOBHbIE THIIbl [TOKa3aTeJIbHBIX YPaBHEHHH ¥ HEPABEHCTB.



BoinonHsaTe  npeoOpa3oBanusi  BbIp@XEHHWH, COAEpKALMX  JIorapu(MBbl;
OTNepUpPOBATh MOHATUAMMU: JorapupMUUecKoe ypaBHEHHEe U HEPaBEHCTBO, pelIaTh
OCHOBHBIE THIIbI JJOrapU(PMUYECKUX YPABHEHUH U HEPABEHCTB.

HaxoauTtsb pelieHus npocTeiinX TPUroHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUSAMHU: CHUCTeMa JMHEHHBIX YpaBHEHHH U €€ pelieHue;
MCII0JIb30BATh CUCTEMY JIMHEHHBIX YPaBHEHHUH JUIsl pELIeHUS MPAKTHYECKUX 3a/1a4.

HaxoauTh peuieHusi nNpocTeilux CHCTEM M COBOKYITHOCTEHM paIlMOHAIbHBIX
ypaBHEHHH ¥ HepaBEeHCTB.

MojenupoBaTh peajbHble CHTyalldd Ha S3bIKe anredpbl, COCTaBIATH
BRIDAKEHMsI, YpaBHEHWs, HEpaBeHCTBA M CHUCTEMBI IO YCJIOBHMIO 3a/la4H,
HCCJIeI0BATh MOCTPOCHHbBIE MOJIEJIH C UCTIOIB30BAaHUEM alapara ajiredpbL

DOyHKIHH H rpaguKH

OnepupoBaTh  IMOHATHSAMH:  l[epHojMyecKas  (QYHKUMsS,  [POMEXKYTKH
MOHOTOHHOCTH (DYHKLMM, TOYKM IKCTpeMyMma (yHKUMM, HaudOojbilee H
HaMMeHbIllee 3Ha4YeHUus QYHKUMM Ha T[POMEXKYTKe, HCI0JIb30BaTh HX JUIA
Heesie/10BaHus (PYHKINH, 3a/1aHHON IpapUKOM.

OnepupoBaTh MOHATUAMHU: TPa@UKU OKa3aTeJbHOM, JOrapuMUYECKON U
TpUroHoMeTpuuecKux GyHKIMi; 1300paxkaTh UX HA KOOPAMHATHOH IJIOCKOCTH H
MCITOJIH30BATh U1 pelleHUs] YpaBHEHHH U HEPABEHCTB.

M306paxaTh Ha KOOPAMHATHOM [UIOCKOCTH rpadMKu JIMHEHHBIX ypaBHEeHHH
M UCITI0/30BaTh MX JUIs PelleHHs CHCTEMbl IMHEHHBIX yPaBHEHHUH.

Wcnone3zoBath rpadukd  (QYHKUMH 171 HCCIEI0OBaHMS  [POLECCOB U
3aBHCHMMOCTEH U3 IpYruXx Y4eOHbBIX NMCLMILIMH.

Hayajia MaTeMaTHYE€CKOI0 aHA/IH3A

OnepupoBaTh MOHATHAMH: HerpepbiBHas (QYHKIHS; MPOU3BOAHAS QYyHKINH;
HCII0JIb30BaTh F€OMETPHUYECKHH 1 (PU3HYECKUH CMBIC/ TPOM3BOAHOM TSI peLIeHHs!
3a/1a4.

HaxoauTh Mpou3BOAHBIE dJIeMeHTApHbIX (YHKIHMH, BBIYHCIATH POU3BO/HbIC
CYMMBI, IPOU3BE/I€HUS, YACTHOIO (PYHKLIHMH.

Wcnonp30BaTh NPOU3BOAHYIO JUIsl HCCIeIOBAHUS (YHKIUH HA MOHOTOHHOCTb
1 DKCTPEMYMBI, IPUMEHSTE Pe3yJIbTaThl HCCIEI0BAHUS K TOCTPOCHHUIO IPapUKOB.

Mcnonb30BaTh MPOM3BOAHYIO I HAXOKJ/IEHHs HAWIYYIIero pelleHUs B
MPUKJI/IHBIX, B TOM YHCJIE COLMAIbHO-DPKOHOMHYECKHX, 3a/1avdax.

OnepupoBaTh TNOHATHSMU: [epBooOpasHas W HMHTerpaji; IOHUMATh
reoMeTpUYecKUi U GU3NYeCKUH CMBICII HHTErpaa.

HaxoauTth nepBooOpa3sHble d1eMeHTapHbIX (YHKIUH; BBIYMC/ISATH HHTETpaAll
no popmyne Hetotona—Jleiibuuua.

Pemath nmpukiIagHble 3aadyd, B TOM 4YHCIle COLMaIbHO-DKOHOMMYECKOro H
(GhH3MUEeCKOro XapakTepa, cpe/IcTBaMi MaTeMaTH4YE€CKOIo aHaiu3a.



YUYHEBHO-METOJHYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O IMTPOLLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YYEHUKA

Martemaruka: ajirebpa ¥ Hayajla MaTeMaTHYECKOrO aHallu3a, FeOMEeTPHSI.
Anrebpa u Hauana MatemaTHuyeckoro aHanusa 10-11 knace. Yuebuuk ba3osblii
U yrityOn€HHbIA YPOBHH

AnreOpa u Havajla MaTeMaTHYeCKOro aHanusa.

Jlunaktudaeckue matepuaibl. 10 knacc. ba3oBelit U yriyOJE€HHBIA YPOBHH.

METOAUYECKHUE MATEPHUAJIBI JIUIS YUUTEJISA
AnreOpa ¥ Ha4ajla MaTeMaTH4eCcKoro aHanusa. Mertoauyeckue peKoOMeHIalH.

10-11 xnaccel. @enoposa H. E.

IIUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET

https://resh.edu.ru/

Axnacc

https:/fipi.ru



