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INOSICHUTEJIbHAS 3AIINCKA

Pabouas rporpamMMa yueOHOro Kypca «Arebpa ¥ Hauaja MaTeMaTUUECKOTO
aHa/iM3a» 6a30BOro ypoBHs s oOyuwarormuxcsi 10 —11 kaccoB pa3paboraHa Ha
ocHoBe Pefiepa/bHOrO rOCy/JapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAAPTa CPeJHEero
obmiero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHM,
TpeIbsIB/IsIEMbIX K MaTeMaTHyeCKOMy 00pa30BaHMIO, M TPaJULIUA POCCUICKOTO
obpa3oBanus. Peanu3aiysi mporpamMMbl obecrieuriBaeT OB/ajfieHUe K/TFOUeBbIMU
KOMTIETeHLIUSIMUA, COCTABJISIOIIMMH OCHOBY I CaMOPAa3BUTHUS W HENPEePHIBHOTO
o0Opa3oBaHUsl, 11eJIOCTHOCTb O0I1[eKy/IbTYPHOT0, TMUHOCTHOTO U TI03HABaTe/IbHOTO
Pa3BUTHS JIMYHOCTU 00YyUaroIUXCS.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

Kypc «Asnrebpa 1 Hauasla MaTeMaTHUeCKOTO aHa/i3a» SIBJISETCS OJHUM W3
Hauboslee 3HAUMMBIX B TIpOrpaMMe CTapiliell IIIKOJIbI, TTOCKOJIbKY, C OJHOU
CTOPOHBI, OH o0ecreurMBaeT WHCTPYMeHTalbHYIO 0a3y [ U3yueHusi Bcex
eCTeCTBEHHO-HayYHbIX KYyPCOB, a C JApPYroM CTOPOHBI, ()OPMHUPYET JIOTUUECKOe U
abCcTpakTHOe MBIIIJIEHWe Yualluxcsi Ha ypOBHE, HeoOXOAWMOM [Iisi OCBOEHWS
KypcoB HH(MOpMAaTHKH, OOIl[eCTBO3HAHUS, WCTOPUW, CJIOBECHOCTU. B pamkax
JJAHHOTO KypCa Yyuvallecsl OBJIa[leBal0T YHUBEPCA/bHBIM $I3bIKOM COBPEMEHHOM
HayKH, KOTopasi (popMy/MpyeT CBOU JOCTW)KEHUS B MaTeMaTU4YeCKOU opme.

Kypc anrebpsl 1 Haua/ MaTeMaTHYeCcKOro aHa/lK3a 3aK/iaZibiBaeT OCHOBY /IS
YCIIELIHOTO OBJIaJieHus1 3aKOHaMW (PU3WKWA, XUMHHM, OWOJOTMM, TIOHUMaHUS
OCHOBHBIX TeHJIeHIIUA SKOHOMUKA U OOII[eCTBEHHOW >KU3HU, TI03BOJISIET
OpUEHTUPOBAThCS B COBPEMEHHBIX I[U(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSX,
yBePeHHO HCII0/Ib30BaTh MX B TMOBCEHEBHOM >XU3HU. B TOoXXe BpeMsi OBJafieHUe
abCTpakTHBIMA M JIOTUUECKU CTPOTMMU MaTeMaTUYeCKUMHU KOHCTPYKLIUSIMU
pa3BUBaeT yMeHHe HaxO/UTb 3aKOHOMEpPHOCTH, OOOCHOBBLIBAaTb HWCTUHHOCTD
yTBEP>KJeHUsl, UCTI0Mb30BaTh 0000IIleHre U KOHKpeTU3aluio, abcTparupoBaHue u
aHasioruto, (popMUpyeT KpeaTUBHOE Y KPDUTUUECKOe MbllilieHue. B xofe u3yueHus
airebpbl M Hauajl MaTeMaTMUeCKOTO aHa/iu3a B CTapileid IIKoJie ydyallydecs
MO/yYalrOT HOBBIM OMBIT pelleHus] TIPUKIHbIX 3a/lau, CaMOCTOSTE/bHOTrO
TOCTPOEHUs MaTeMaTU4YeCKUX MOJe/er peasibHbIX CUTyaldd U WHTeprpeTaluu
MOJIyYeHHbIX  pellleHud, 3HaKOMSITCS C  T[puMepaMd  MaTeMaTH4eCKUX
3aKOHOMEpDHOCTe B TMpUPOJle, HayKe M B MCKYCCTBe, C BbIJAIOLAMUCS
MaTeMaTUYeCKUMH OTKPBITUSIMUA U UX aBTOPaMU.

Kypc ob6majaer 3HauMTe/bHBIM BOCITATATE/IbHBIM TIOTE€HI[HATIOM, KOTOPBINA
peasM3yeTcss Kak uepe3 yueOHBI Marepuas, CroCcOOCTBYIOIMM (HOPMHUPOBAHHIO
HAayYHOTO MMPOBO33peHMs, TaK W dYepe3 crelyduKky ydeOHOU [esaTebHOCTH,



TpeOytolei CaMOCTOSITE/IbHOCTH, aKKypaTHOCTH, TIPO/IOJDKUTETBHON
KOHI|eHTpaI[i{ BHUMaHHUS ¥ OTBETCTBEHHOCTH 3a TMOJTyUeHHbBIN pe3yJ/IbTarT.

B ocHoBe MeToauKu oOyueHHs anreOpe ¥ HadajaM MaTeMaTUUYECKOTO
aHa/IM3a JIEKUT eI Te/TbHOCTHBIN IMPUHIUI 00yUueHwUs.

CtpykTypa Kypca «Asrebpa ¥ Hauasia MaTeMaTHYeCKOTO aHa/TM3a» BKJIIOUAeT
c/iefiytolie cojep)kaTelbHO-MeTouuecKde JMHUM: «Uucia U BbIUMC/IEHUS»,
«®OyHKIMM U TpabuKu», «YpaBHeHUs W  HepaBeHCTBa», «Hauama
MaTeMaTHueCcKOro aHaiu3a», «MHOXecTBa U JIOTMKa». Bce OCHOBHbIe
coZiep>KaTelbHO-MeTOJUUeCKHe JIMHUA M3y4yaloTCsl Ha TPOTSDKEHUH [JBYX JIET
oOyueHUst B CTaplllel 1IKOJie, eCTeCTBEHHO [OTMOJIHSS JPYT Apyra W TMOCTeTNeHHO
HaChIIasiCh HOBBLIMM TeMaMd U pasfienam. [laHHBIA KypC  SIBJISIETCS
WHTErpaTUBHBIM, TIOCKOJIbLKY 00bequHsieT B cebe cozep>kaHWe HeCKOJbKUX
MaTeMaTUueCKUX AWCLUTIINH: aareOpa, TPUrOHOMEeTPUsI, MaTeMaTUUeCKU aHasu3,
Teopust MHOXKeCTB U Jp. [Io Mepe TOro Kak ydailjuecsi OBJafieBalOT BCé OoJiee
IIIMPOKHUM MaTeMaTHUYeCKHM arfapaTroM, y HUX I10C/Ie[joBaTe/lbHO (hOPMUPYETCS
COBEpIIIEHCTBYETCSI yMeHHe CTPOMTh MaTeMaTHUeCKyl0 Mojiellb peaybHOU
CUTyallud, TIPUMEHSITh 3HAHWS, TIOy4YeHHble B Kypce «Asrebpa M Havania
MaTeMaTHUeCKOT0 aHajM3a», [Jis PelleHs] CAMOCTOSITe/TbHO CHOPMY/TUPOBAaHHOMN
MaTeMaTUUeCKOM 3a/laud, a 3aTeM UHTEPIIPETUPOBATh MOMyUYeHHbIH pe3y/bTar.

CoeprkaTe/lbHO-MeToAuUecKasi JIMHUS «Uucaa ¥ BBIUMC/IEHUS» 3aBepliiaeT
(bopMHpOBaHNEe HABBIKOB MCIIO/b30BaHUS I€HCTBUTEBHBIX UMCE/I, KOTOpOe OBLIO
HauaTO B OCHOBHOW IIKoJie. B crapuieil 1mkosie ocoboe BHMMaHUE Y/eJseTcs
(hopMHPOBaHMIO TIPOYHBIX BBIUMCIUTENBHBIX HABBIKOB, BK/IIOUANOIIUX B Cebs
WCTIO/Tb30BaHHe PAa3/MUHBIX (OPM 3aliMCH  IeMCTBUTENHPHOTO UHC/IA, YMeHHe
palMOHA/IbHO BBITIOJIHATE JI€HCTBUSI C HUMH, [e/1aTh TIPUKUJIKY, OLIEHUBAaTh
pe3ynbrar. OOyuaroiyecs ITO/yYalOT HaBBIKK TPUOJIKEHHBIX BBIUMC/IEHUH,
BBITIOJTHEHUS JIEHCTBUM C UHC/IaMH, 3allMCaHHBIMHA B CTaHJApPTHOH dopme,
WCTI0/Th30BaHUsI MaTeMaTUUeCKUX KOHCTAHT, Ol[eHWBaHUS YHMC/IOBBIX BbIDAYKEHHUH.

JIunusi «YpaBHeHUs M HEPAaBEHCTBA» pPeaM3yeTcsl Ha MPOTSHKEeHHH BCETO
oOyueHUss B CTapllied IIKoje, TOCKOJBKY B KaXAOM pasjiesie TPOrpaMMbI
TpeJlyCMOTPEeHO pellieHre COOTBeTCTBYIOL[MX 3aziau. OOyuarolijecst OBJiafieBaloT
pPa3MUUHBIMA MeTOJlaM{ DeIlleHUs] I[e/IbIX, palMOHa/IbHbIX, HPpalOHAbHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMUUECKMX W TPUTOHOMETPUUECKUX  ypaBHEHHH,
HEepaBeHCTB U UX CUCTeM. [loyyeHHbIe YMEHUS UCITOJ/Ib3YIOTCS TPU UCCIeJOBaHUN
(GYHKIMI C TIOMOITbIO TTPOM3BOJHOM, peIlleHuH TPUK/IaHBIX 3a/au W 3aj7iau Ha
HaXxOoXK/eHre HauOOMbIIMX W HaUMeHbIIMX 3HaueHWd QyHKImA. [laHHaS
coZiep>kaTeslbHasi JIMHWS BK/IOYaeT B Ce0s Takke (OpMHpDOBaHWE yMeHUH
BBIITOJIHATE PacuéThl 1O ¢opmy/aaM, TpeoOpa3oBaHUs Lie/blX, pPal[MOHA/bHBIX,
WppaI[MOHA/IbHBIX M TPUTOHOMETPUUECKUX BBIPAKEHWM, a TaKXe BbIPayKeHHH,



coJiepJKallux cTereHW W Jiorapudmbl. brarogaps m3ydeHuto anreGpanyeckoro
MaTepuasa TIPOMCXOAWUT  Ja/ibHellllee  pa3BUTHE  aJTOPUTMUYECKOTO U
abCTpPaKTHOT'O MBIIIUIEHUST YYal[UXCsl, (OPMHUPYIOTCS HaBLIKHA [IeYKTUBHBIX
paccyxgeHud, paboTbl €  CUMBO/MBbHBIMH  (OpMaMu,  TIpe/iCTaBIeHMUS
3aKOHOMEpPHOCTed W 3aBUCHMOCTell B BHJie PaBeHCTB W HepaBeHCTB. AsreOpa
npeasiaraerT 3(PQeKTUBHblIE HWHCTPYMEHTbI [JI peLIeHUs TIPaKTUYeCKUX |
eCTeCTBeHHO-HayUYHbIX 3afilay, HarJsiJHO ZIeMOHCTPHUPYeT CBOM BO3MOKHOCTH KakK
sI3bIKa HaYKHU.

CopeprkaTenbHO-MeTOAMYeCKasi JUHUSA «DPYHKIMM HW TpaduKH» TECHO
reperyieTaeTcs C [pyrMMHU JIMHUSIMUA Kypca, TTIOCKOJIbKY B KAKOM-TO CMBbICJIe 3aaéT
110C/1e/I0BaTeTbHOCTh W3yueHust Marepuaria. N3yueHue CTerneHHOM,
ToKa3aTe/IbHOM, JIorapu()mMUUecKoi U TPUrOHOMeTPUUeCKUX (yHKIMM, UX CBOUCTB
Y rpaduKoB, UCTOMb30BaHUe (QYHKIUN [J1s1 pelllieHus 3a/ay U3 APYTruX yueOHbIX
NpeIMETOB U pPeaslbHOM KM3HU TEeCHO CBSI3aHO KAaK C MaTeMaTUYeCKUM aHaIu30M,
TaK ¥ C pellleHHeM ypaBHEHWM U HepaBeHCTB. IIpw 3ToM OoJibIlloe BHUMaHHE
yaesnsieTcss GOpMUPOBAHUIO YMeHUsl BbIpaKaTb (hOpMy/iaMHu 3aBUCUMOCTH MEXIy
pa3/MUHbIMKA BeMYUHAMM, HCC/Ae[0BaTh IMOMy4YeHHble (YHKIUM, CTPOUTb HX
rpaduku. MaTepuan 3TOM cojfiepKaTe/bHOM JIMHWUY Halle/leH Ha pa3BUTHe YMeHUH
Y HAaBBIKOB, TI03BOJISIIOIIMX BbIpaXkaTh 3aBHUCHMOCTH MeXXJy BeJWUMHaMU B
pa3nuuHol (opMe: aHaIUTUUECKOW, rpadrueckoii U cioBecHoW. Ero msyuenue
CrIocoOCTBYeT pa3sBUTHIO  aJTOPUTMHUYECKOTO0 MBIIIJIEHUsI, CIOCOOHOCTH K
0000111eHHI0 ¥ KOHKPeTH3alliy, UCTI0/Ib30BaHHIO aHaJIOTHH.

CopepkatenbHasi JuHUs «Hauana MaTeMaTHueCKOTro aHaiv3a» T03BOJISIeT
CYLL[eCTBEHHO paCIIMPUTh KPYT KaK MaTeMaTUYeCKWUX, TaK W MPUKIIAHBIX 3ajady,
JOCTYTHBIX 00YYarOIUMCsl, Y KOTOPBIX TIOSIB/ISIETCS BO3MOXXHOCTh MCC/IeZloBaTh 1
CTpOUTh Tpapuku (YHKIMH, orpeAensTh WX Haubo/blllie W HaUMeHbIIHe
3HaUeHMs], BBIUMC/IATh TUIOMIAAU (GUTryp U OOBEMBI Tes, HaXOAUTb CKOPOCTH M
yCKOpeHUsi TipolleccoB. [laHHasi cojiep)kaTenbHasi JIMHUS OTKDBIBAeT HOBBIE
BO3MO)KHOCTH TIOCTPOEHMSI MaTeMaTUueCKUX Mojie/iell peabHbIX CUTyalui,
HaxOKJEHUs HaWIyullero pelleHWs B TPUK/IAJHbIX, B TOM UHWC/IE€ COLMAJIbHO-
9KOHOMMUECKUX, 3a/lauyaX. 3HAKOMCTBO C OCHOBaMU MaTeMaTUueCKOro aHasiu3a
CrIocobCTBYeT pa3BUTHIO aOCTPAKTHOTO, JOPMaIbHO-/IOTHYECKOT0 U KpeaTUBHOTO
MBILIJIEHUS], (OPMHPOBAHUID YMEHWW paclio3HaBaTh TIPOSIBJIEHUS] 3aKOHOB
MaTeMaTUKM B Hayke, TexHUKe U HcCKyccTBe. OOyuaroiiyecss y3HaKOT O
BBIZIAIOIIUXCST pe3y/bTaTaX, IOJYyUeHHbIX B XOJie pa3BUTUSI MaTeMaTHMKU Kak
HayKH, U UX aBTOpax.

CopeprkaTenbHO-MeTOAWYeCKasi TMHUS «MHOXXeCTBa M JIOTMKa» B OCHOBHOM
MOCBSILLIEHA  3J7IeMeHTaM TeOpMHM  MHOXECTB.  TeopeTHKO-MHOXXeCTBEHHbIE
TIpe/iCTaB/ieHUs TIPOHU3BIBAIOT BeCh KYpPC IIKOJIbHOW MaTeMaTHKU U TpejijlaratoT



HarboJiee YHUBEpPCATbHBINA S3bIK, 00beUHSIONIUN BCe pa3zie/ibl MaTEMAaTUKH U eé
TIPUIO’KEHUH, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHUeCKHe JUCIUTUIMHBI B eIUHOe
1jeioe. [103TOMYy Ba)KHO JaThb BO3MOXKHOCTH ITKOJIbHUKY TIOHHMAaTh TE€OPETHKO-
MHO>KeCTBEHHBIA $3bIK COBDPEMEHHOW MaTeMaTWKU W HCTI0Jb30BaTh €ro st
BbIp@KeHUsI CBOMX MbIC/IEH.

B kypce «Anrebpa v Hauaja MaTeMaTHYeCKOTO aHaaM3a» TPUCYTCTBYIOT
TaK)Ke OCHOBBI ~MaTeMaTHYeCKOr0  MO/eIMPOBaHMs, KOTOPble IPHU3BaHbI
cchopMUpOBaTh HaBLIKK TTOCTPOEHUST MO/ieJieli peaibHbIX CUTYalldi, UCC/IeJOBaHUS
3TUX MOJieJieli C TIOMOIIBI0 ammapaTa aareOpbl U MaTeMaTHUYeCKOTO aHaiv3a |
WHTEpIIPeTaluY TTO/TyUYeHHBIX pe3y/bTaToB. Takue 3aJjaHusl BIUIETEHBI B KaXK[bIH
13 pa3/iesioB MPOrpaMMmbl, IIOCKOJILKY BeCh MaTepuas Kypca LIMPOKO UCIIOJb3yeTCs
JUIs pellieHust TIPUK/IaHBIX 3a7iau. [Ipy pellileHUH peanbHBIX MPAaKTHUECKUX 3a/ay
yualiyecsi pa3BUBalOT HAOMIOJaTe/IbHOCTb, YMEHWe HAaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HWCIIO/Ib30BaTh aHA/JIOTHIO, 0000I1[aTh M KOHKPETU3HWPOBATh
npobsieMy. [desiTelbHOCTh MO (hOPMHPOBAHUIO HABBIKOB DeIleHHS] TIPUKJIaJHBIX
3a/]au OPraHMU3yeTCs B MpOIlecce M3yueHHs BCeX TeM Kypca «Aurebpa v Hadasia
MaTeMaTHUYeCKOTO aHa/In3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM MlaHe Ha W3yueHHe Kypca anreOpbl W Hauajl MaTeMaTUUYeCKOTO
aHa/jM3a Ha 0a30BOM ypOBHe OTBOAUTCS 2 uaca B Heemto B 10 Kiacce u 3 yaca B
Hezemo B 11 Kmacce, Bcero 3a /iBa roja ooyuenust — 170 yacos.



COJEPXAHUE YYEBHOI'O KYPCA
10 K/TACC

Yuc/ia 1 BbIYMC/IeHUA

ParjnonanbHbie uncsia. OObIKHOBEHHBbIE U JleCATHYHBIE APOOH, TIPOIEHTHI,
beckoHeuHble  Tepuogudeckre  7Apobu.  ApudmeTuueckue — Orepalud  C
palMOHa/IbHBIMU YKUC/IaMU, TIpeobpa3oBaHus YMC/IOBBIX BbipakeHUi. [IprMeHeHue
napobeii ¥ TIPOLIEHTOB AJisi pellieHUs TIPUK/IAIHBIX 3aZlau U3 pa3/IMuHbIX OTpac/ei
3HaHUM Y peasibHOM KU3HU.

HevicTBUTebHBIE 4YMC/Ia. PaljMoHa/lbHble W UWppalyOHa/lbHbIe UHWCJIa.
ApudmeTnueckue orepaluu C JAeWCTBUTeNbHbIMU uucaamMu. [IpubixkéHHbIE
BBbIUKC/IEHUS], TIPaBUIa OKPYTIJ/IeHUs], IPUKK/IKA 1 OLIeHKA pe3yJibTaTa BbIUMC/IeHUH.

Crerenb C UenbiM Toka3areneM. CraHgapTHasi ¢opma  3anucu
JeNCTBUTEIbHOTO  uuncaa. Mcronb3oBaHWe moAaxofsield  (opMbl  3amuCcH
JeNCTBUTE/IbHBIX YMCea [J/Is1 pellieHusl MpaKTUYeCcKuX 3aZlau U Tpe/CTaB/ieHust
JAaHHBIX.

ApudmeTrueckuii ~ KOpeHb  HaTypa/JibHOW  cTemeHW. [JlelicTBUsI  C
apu(pMeTHYeCKMMH KOPHSIMUA HaTypaJIbHOM CTeNeHHU.

CHHYyC, KOCHHYC Y TaHI'€HC YMCJIOBOrO apryMmeHTa. ApPKCHMHYC, apKKOCHHYC,
apKTaHTeHC YMC/I0BOr0 apryMeHTa.

YpaBHeHMsA U HepaBeHCTBA

TokzecTBa U TOXKJeCTBeHHbIe TIpeobpa3oBaHUsl.

[Tpeobpa3oBaHue TPUTOHOMETPUYECKUX BbIP@KEHUI. OcCHOBHBIE
TPUTrOHOMeTpUYecKre (OpMyJibl.

YpaBHeHUe, KOpeHb YypaBHeHUsi. HepaBeHCTBO, pellieHWe HepaBeHCTBa.
Metop viHTEpBaJIOB.

PeliieHue 1je/1bIX U ApOOHO-pal[MOHAIBHBIX YPaBHEHUM 1 HEPABEHCTB.

PemieHue vppalMoHa/IbHBIX YpPaBHEHUI U HEPaBEHCTB.

PellieHvie TpUroHOMETPHUUYECKUX YPAaBHEHUM.

[IpumMeHeHVe ypaBHEHUM M HEPABEHCTB K DeLleHHI0 MaTeMaTHUeCcKHX 3ajay
Y 3a/lau M3 pa3/IMuHbIX 001acTell HAYKU U peaibHOM JKU3HHU.

DyHKIUH ¥ rpaduKu

OyuKiMsA, crmocobbl 3afaHus  QyHKyA. ['paduk dyHKUMHA. B3auMHO
obpaTHbIe (PYHKIUH.

Ob6snacTh ompejiesieHMss 1 MHOXeCTBO 3HaueHU ¢yHkuuu. Hymu dyHKuu.
[TpoMeXXyTKU 3HAKOMOCTOSIHCTBA. YETHBIe M HEUETHBIe (QYHKLIMY.

CrerneHHas (yHKLIUSI C HaTypaJbHBIM U 1ieJIbIM MOKa3aTesieM. Eé cBoiicTBa U
rpaduk. CBoMCTBa ¥ rpaduK KOPHS N-0l CTereHM.



TpuroHometrpuueckasi OKpPYKHOCTb, OIpeJiejieHue TPUIOHOMEeTPUUeCKUX
(GyHKIMI YMCIOBOTO apryMeHTa.

Hauasia MaTeMaTHueCcKOro aHajausa

IlocnenoBaTensHOCTY, Croco0bl 3a/laHuUsd N0CJIe;0BaTeIbHOCTEN.
MoHOTOHHBIe I0C/Ie,0BaTe/IbHOCTH.

ApudmeTnueckasi U reoMeTpuuecKasl rporpeccruu. beckoHeuHo y6biBaroiiias
reomeTpuueckasi mporpeccus. Cymma 6ecKOHeuHO yObIBaroIriel reoMeTpuuecKou
rporpeccurd. @opmysia CJI0KHBIX IPOLIEHTOB. VIcrosnb30BaHWe IPOrpecCcuy [Jis
pelleHUs peasbHbIX 3a/a4 MPUKIIaAHOTO XapakTepa.

MHoxecTBa ¥ JIOTUKa

MHoO>ecCTBO, orepalydyd HaJ, MHOXecTBamM. [lnarpammbl Oiiiepa—BeHHa.
[IpumeHeHne TeOPETUKO-MHOKeCTBEHHOr'O arirapara [Jjis OMNUCaHUS peasibHbIX
TIPOLIECCOB U SIBJIEHUM, TIPYU pellleHnH 3aJjau U3 JPyTux yueOHbIX MpeIMeTOB.

Ornpepenenue, TeopeMa, C/1eICTBUe, J0Ka3aTe/IbCTBO.

11 KITACC

Yucsia ¥ BBIYUC/IEHUA

HarypanbHsble u nenbie uncia. [Ipu3Haky e/ TMMOCTH LieJIbIX UKCel.

CrerneHb C paljMOHa/IbHBIM TOKa3aresieM. CBOKCTBA CTEMEeHH.

Jlorapugm uncna. [leciTuuHble ¥ HaTypasibHbIe JIOrapru(MBbl.

YpaBHeHMsA U HepaBeHCTBA

[Tpeobpa3oBaHyie BbIpaXKeHU, CO/IeprKalluX JoraprudMbI.

[Tpeobpa3oBaHre BbIpa)KeHWM, COZepXKallliX CTeleHu C paljMoHaIbHbIM
TI0Kas3aTeJsieM.

[IprMepbl TPUTOHOMETPHUUYECKUX HEPABEHCTB.

[Toka3zaresibHbIe ypaBHEHUS] U HEDABEHCTBA.

Jlorapupmuueckrie ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEMHBIX ypaBHeHWH. PellleHre MpUK/IaJHBIX 33,@a4 C MOMOLLbIO
CUCTeMbI TMHEHWHBIX YDaBHEHUHU.

CucTemMbl U COBOKYITHOCTHY PAaL[MOHAIbHBIX YPDaBHEHUM 1 HePaBeHCTB.

[IpumeHeHve  ypaBHEHWM, CUCTEM W  HEPaBEHCTB K  DELIeHHUI0
MaTeMaTHUeCKWX 3a/lad M 3aZiau U3 pa3/UuHbIX 00siacTeli HayKu W peasbHOU
JKA3HMU.

®DyHKIUU U rpaduku

Oyukiusa.  [lepuoanueckne  ¢yHKUuMdA. [IpomMeXXyTKM  MOHOTOHHOCTH
byHKUMH. MakcuMymMbl U MUHAMYMbI (QyHKUUU. Hawnbosblilee ¥ HauMeHblilee
3HaueHHe (QYHKILIMU Ha IPOMEXXYTKe.

TpuroHomerpuueckre GyHKI[MH, UX CBOKMCTBA U TPa(UKU.

[Toka3aTenbHas u jorapupmMuueckas QyHKLMU, UX CBOKMCTBA U rPAPUKHU.



Wcnonb3oBanre rpadUKoB QYHKLMM ZJisl pellieHus ypaBHeHUM U JIMHeUHbIX
CUCTEM.

Wcnonb3oBanve rpad@ukoB QyHKLMM [Jjs1 KCC/IeJOBaHUS TIPOLIECCOB U
3aBUCUMOCTeM, KOTOpble BO3HUKAIOT TIPU DPeIleHWH 3a/lau U3 JPYruX yueOHbIX
TIpeIMETOB U peasibHOW JKH3HU.

Hauyana MmaTeMaTU4eCKOro aHa/iu3a

HenpepriBHble hyHKI[MHA. MeTo MHTEPBAJIOB [j1s1 pellleHus] HepaBeHCTB.

[MpousBogHasi (yHkuu. ['eoMeTpuueckuii U  (U3UUECKUN  CMBICT
TIPOU3BOJHOM.

[IpousBoAHbIe  5/leMeHTapHbIX  (QYHKUUH.  POpMyabl  HaXOXAEHUs
TIPOU3BO/IHOM CYMMBbI, TIPOU3BE/IEHUSI Y YaCTHOTO (DYHKIIUM.

[TpumeHeHVe TIPOU3BOAHON K MCCIe/I0BaHUI0 (DYHKIIMA Ha MOHOTOHHOCTb U
9KCTpeMyMbl. HaxokaeHre HaubobIllero U HauMeHbIIero 3HaueHus: PyHKIMN Ha
oTpe3kKe.

[IprMeHeHMe TPOWU3BOAHOM [JI1 HaXOXXAEHWs1 HaWIyulllero pelleHust B
NPUK/IAJHBIX 3ajiavax, JJjis OIlpefleJieHHsi CKOPOCTH TIpoLecca, 3aZaHHOro
dbopmy o umm rpadukom.

[TepBooOpa3sHast. Tabsuiia mepBoobpa3HbIX.

WNHurerpan, ero reomMeTpuyeckui U (U3NUECKUM CMbICI. BbluncieHve
uHTerpasa 1o ¢popmyne HotoToHa—JleiibHuIIa.



IVNIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yuebHOTO TIpegMeTa «MareMaTHKa» [JO/DKHO 00ecrieurBaTh
JOCTI)KEHHE Ha YPOBHe cpeaHero obiriero o6pa3oBaHust CIeAYIOIIMX TUYHOCTHBIX,
MeTarnpeMEeTHBIX U TTPeIMETHBIX 00pa30BaTeIbHBIX Pe3y/IbTaToB:

JINMHHOCTHBIE PE3YJ/IbTATDI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHWS TIPOrpaMMbl yueOHOTO TpeiiMeTa
«MareMaTrKa» XapaKTepU3yOTCS:

I'paxmaHckoe BoCIUTaHUe:

c(OPMUPOBAHHOCTEIO IPAXKAAHCKOM MO3UIMKU 00YYaIOL[erocsi Kak akKTHBHOTO
M OTBETCTBEHHOTO UjieHa pPOCCHHCKOTO o0OIrecTBa, Tipe/iCTaBieHUeM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/lUUHBIX CTPYKTYp, SIBJEHUMH,
nporielyp TPaKAAHCKOro obiiecTBa (BbIOOpBI, OMPOCHI W TIP.), yMeHHEM
B3aMMO/IECTBOBATh C COLMAJBHBIMM HWHCTUTYTaMA B COOTBETCTBUM C MX
GYHKUMSIMY U Ha3HAUeHUEeM.

[TaTproTyeckoe BOCTIUTaHUE:

c(hOpMHUPOBAHHOCTBbID POCCUMCKOW TPaXkZaHCKOW UJAEHTUYHOCTH, YBa)KeHUs
K MPOLIOMY M HaCTOSIII|eMy POCCUMCKOM MaTeMaTHKH, LIeHHOCTHBIM OTHOLLIEHWEeM
K JIOCTWDKEHUSIM POCCHUMCKHMX MaTeMaTHKOB M POCCHUMCKOM MaTeMaTHhueCKOu
LIKOJIbI, K HCIIO/Ib30BAHUIO 3THUX AOCTWKEHUM B JDYIMX HayKaX, TeXHOJIOTMSX,
chepax IKOHOMUKH.

1yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHUS:

O0CO3HaHUEM JIyXOBHBIX LIeHHOCTe! POCCHUICKOTO0 Hapo/a;
chOpMUPOBAHHOCTBI0  HPAaBCTBEHHOI'O  CO3HAHUS, STUYECKOTO TIOBEeJEeHMUs,
CBSI3aHHOTO C TIPAaKTUYECKUM MPYMEHEeHUeM JOCTKEHUN HayKU U 1eITe/IbHOCThIO
yuéHOr0; 0CO3HAHWEM JIMYHOTO BK/Ia/ja B IOCTPOEHUe YCTOWUUBOTO Oy y1iero.

JcTeTuyeckKoe BOCIUTaHUe:

5CTETUYECKUM OTHOLLIEeHWeM K MHUpPY, BKJIOUas 3CTETHUKY MaTeMaTH4eCKHUX
3aKOHOMEPHOCTeM, 00BEeKTOB, 3a/ay, pelleHnH, paccyXJeHuw;
BOCIIPUMMYMBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pPa3/IMYHbIX BU0B UCKYCCTBaA.

dursnyeckoe BOCIIUTAHUE:

chOpMUPOBAHHOCTBI0 YMEHUs] TIDUMEHSITb MaTeMaTUueckue 3HaHUs B
MHTepecax 3/J0pOBOT0 U Oe3oracHOro obpasa KU3HHU, OTBETCTBEHHOT'O OTHOIIIEHHS
K CBOEMY 3/I0POBbIO (370pOBOe MHTaHUe, cOAaTaHCUPOBAaHHbBIN PEXXUM 3aHATUN U

OT[IbIXa, peryJsipHasi ¢bu3uueckas aKTHUBHOCTb); ¢bur3nueckoro
COBEpILEHCTBOBaHUS, rpu 3aHATUSIX CMIOPTUMBHO-03[,0POBUTEBHON
JesITeNTbHOCTBIO.

TpyznoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAaHWEM LIeHHOCTH TPYAOMI00Us; UHTepecoM K
pa3MuHbiM  cepam  mpodeccHoHaTbHOM  JeATeJIbHOCTHA,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TIPUIOKEHUsIMW, YMEHHEeM COBepIllaTh OCO3HAHHBINA BLIOOD
Oyayiieit mpodeccMd U peann30BbIBaTh COOCTBEHHbIE JKWU3HEHHbBIE TI/IaHbI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMYy 00pa3oBaHHIO |
camMo0o0bpa3oBaHUI0 Ha TMPOTSDKEHWH BCel J>KU3HM; TOTOBHOCTHIO K aKTUBHOMY
yUacCTHIO B pellleHWH TTPaKTUUeCKUX 3a/jau MaTeMaTUueCcKoW HarpaB/ieHHOCTH.

OKO0JIOrM4yecKoe BOCIIUTaHue:

c(hOpMUPOBAHHOCTBIO 3KOJIOTMUECKON KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
COLMabHO-9KOHOMHUYEeCKUX MPOLIeCCOB Ha COCTOsIHWE TIPUPOAHON U COLIMA/IbHOU
cpeibl, OCO3HaHWEM TJio0aJIbLHOTO  XapakKTepa 3KOJOTUYecKuX IMpobiiem;
opveHTalMell Ha MpUMeHeHWe MaTeMaTUueCKUX 3HaHWM [iisi pellieHusl 3a/jau B
o0macTd OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKM WX
BO3MO>KHBIX TIOC/IeICTBUM [I/Is1 OKPY>Karollel Cpefibl.

[leHHOCTM HAyYHOTO TIO3HAHUSI:

c(hOpMUPOBAHHOCTBI0 MHUPOBO33PEeHUs, COOTBETCTBYIOIIIET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKU U  OOIIeCTBEHHOM TIPAaKTUKH, TIOHHMaHUEeM
MaTeMaTHUeCKOM HayKd Kak cdepbl UeslOBeUeCKOW [esiTe/lbHOCTH, 3TarioB eé
pa3BUTUSI U 3HAUMMOCTU [jIsi pPa3BUTHSL I1[MBWIM3AlUM; OBJIaJleHueM $S13bIKOM
MaTeMaTHKU M MaTeMaTH4yeCKOW Ky/JbTYpOM KakK CpeJICTBOM TI03HAaHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ief0BaTebCKYH0 [esiTeIbHOCTh
WHAUBU/yaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MertaripejmMeTHble pe3y/bTaThl OCBOEHUs TMPOTpaMMbl yueOHOTo IpeaMeTa
«MaTemaTuka» XapaKTepU3yHTCs OBJIaZileHueM YHUBepPCa/IbHbIMU
nosHaeame/abHbIMU  OeliCMBUSMU,  YHUBEPCA/AbHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2yAsimueHbIMU O0eliCmausiMu.

1)  YHueepcaabHble = no3HaeamesbHble  Oelicmeusi,  obecneuugarom
¢opmuposaHue 6a308blX KOZHUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSA  OKpyJXcawowe20  Mupd;  NpPUMEHeHue  /102Uu4ecKux,
uccnedogamenbckux onepayuti, ymeHuti pabomams ¢ uHgopmayueti).

ba3oBble oruueckre JenCTBUS:

* BBISIBJIITh U XapaKTepU30BaTh CYIleCTBEHHbIE NTPU3HAKW MaTeMaTUYeCcKuX
O00BEKTOB, TOHSITHM, OTHOLIEHUM MeXAy TOHSTUSIMU; (POPMYIUPOBATh
ornpejesieHUs] TOHATWM; YCTaHaB/IWBaTh  CYIIEeCTBEHHbIM MPU3HAK
K1accuurKaluy, OCHOBaHHUS [jisi 000OIIeHUsi W CpaBHeHHsl, KpUTepUU
MIPOBO/IMIMOI0 aHa/IN3a;



BOCTIpUHUMATh, (QOPMYJUpOBaTh M  MpeoOpa3oBbIBaTL  CYXK/EHUS:
yTBEp/IUTE/IbHbIE U OTpUIlaTe/bHble, €IWHWYHbIe, YaCTHble U OOIIue;
YCJIOBHBIE;

BBISIB/IATE ~ MaTeMaTHyeCKWe  3aKOHOMEDHOCTH,  B3aUMOCBS3U U
MpOTHBOpeursi B (pakTaX, [JaHHBIX, HaOJIOJEHUSIX W YTBepXKAEeHUsX;
npejjlaraTh ~ KPUTepUM  [7s1  BBISAB/IEHWS  3aKOHOMEpDHOCTed U
MIPOTUBOPEYNA;

JieflaTh BBIBOABI C MCIOMb30BaHHWEM 3aKOHOB JIOTMKH, AeQYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/F0UeHU, YMO3aK/IFoueHHUH 10 aHa/IoTHY;
TIPOBOJIUTD CaMOCTOSITe/TbHO JloKa3aTeJibCTBa  MaTeMaTUUeCKUxX
yTBep)KJeHU (TIpsiMble ¥ OT TPOTHMBHOTO), BBICTPAaUBaTh apryMeHTal[HIo,
MIPUBO/IUTL TIPUMEPbl W KOHTPIIPUMEpPbl; OOOCHOBBIBaTH COOCTBEHHbBIE
CY)KIieHUsI 1 BBIBO/IbI;

BbIOMpATh criocob perieHUs: yueOHOM 3aziaun (CpaBHUBATb HECKOJIBKO
BapUaHTOB peIlleHusi, BbIOMpaTh Haubosiee TOAXOAAIIMA C YUYETOM
CaMOCTOSITe/IHO BbI/Ie/IeHHBIX KPUTEPHEB).

ba3oBble uccieioBaTeTbCKUe AeiCTBUS:

VICTI0J/Ib30BaTh BOMPOCHI KaK MCCIe/J0BaTeNbCKAA MHCTPYMEHT ITO3HAHWS;
dbopMy/IpoBaTh BOIIPOCH], (UKCUPYIOIHE TIPOTHUBOpEUHe, IpoOeMy,
yCTaHaB/IMBaTh WCKOMOe UM  JaHHOoe, (OpMUpOBaTh  TUIIOTe3y,
apryMeHTUPOBAaTh CBOIO MO3ULMI0, MHEHUE;

TIPOBOJUTh CaMOCTOSITE/TbHO CTJIAaHUPOBaHHBIN 9KCIIePUMEHT,
UCC/IeflIoBaHWe 110 YCTaHOBJEHWIO OCOOEHHOCTel MaTeMaTHUeCKOro
00BeKTa, sIB/IEHHS, TIPOI[eCCa, BBLISBJIEHUIO 3aBUCHUMOCTeH MEXIy
00BeKTaMH, sIBJIEHUSIMH, TIPOL[eCCaMU;

CaMoCTOSITe/IbHO (hOpMyUpPOBaTh 0060011[eHNsI U BBIBO/IbI 110 pe3yJ/ibTaTaM
TIPOBeJIEHHOT0 HAO/MIO/IeHNs, MCC/Ie[IOBAHUs, OI|eHWBAaTh [OCTOBEPHOCTH
TI0/TyUeHHBIX Pe3y/IbTaTOB, BLIBOJOB U 000011[eHN;

TIPOTHO3MPOBAaTh BO3MOXKHOE pa3BUTHE MpOLecca, a TakKe BbIIBUraTh
TIPEe/INIO/I0}KEHHS O €er0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ nHpopmaruei:

BLISB/IATH JAeUIUTEI MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX [T OTBeTa
Ha BOMPOC U /iJis1 pellieHus 3ajauu;

BbIOMpaTh ~ MHGOpPMAL[MI0O W3  UCTOYHUKOB  DPA3/IMYHBIX  THIIOB,
aHa/IM3UpOBaTh, CUCTEMATU3UPOBAaTh U WUHTEPNPETUPOBATh MH(OPMALIUIO
pa3/IMUHbIX BUIOB U (DOPM Tpe/iCTaB/IeHuSI;

CTPYKTYpPUPOBaTh WH(OPMALIMIO, TPeCTaB/IsITh €€ B pa3/IMuHbIX (popmax,
WJUTFOCTPUPOBATh Tpaduuecky;



e OIIEHUBATh Ha/IE)KHOCTh WHpOpMaLN 11 (0] CAMOCTOSITE/TEHO
cchopMy/TMPOBAHHBIM KPUTEPHSM.

2)  YHueepcanbHble KOMMyHUKamueHble Oelicmeusi, obecneuugarom

c(hopMUPOBAHHOCMb COYUA/IbHBIX HABBIKOB 0OYUArOUUXCS.

Ob1enue:

e BOCIpUHUMATh U (QOPMY/IUPOBaThb CYXKIEHUS B COOTBETCTBUU C
YCJIOBUSIMH M 1Ie/IIMU OOIIleHUsT; SICHO, TOUYHO, TPaMOTHO BbIpa>kaTb CBOIO
TOUKY 3DeHUsI B YCTHBIX M TNMHCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHUS TI0
XO7ly PelleHus 3a/laui, KOMMEHTHUPOBATh ITOJTyUYeHHBIN pe3y/IbTarT;

e B X0Jie 00CY>K/IeHHs 3a/laBaTh BOIIPOCHI 0 CYIL[eCTBY 00CYKZIaeMOU TeMBI,
1po0JieMbl, pelllaeMol 3a/jauu, BbICKa3bIBaTh W/eH, HalleJIeHHbIe Ha TTOMCK
pellleHus; COTOCTaB/IATE CBOW CYXXKIEHUS C CYKIEHUSMH [JIPYTHX
YUaCTHUKOB JAuasora, oOHapy>KHBaTh pa3/Mude W CXOZCTBO TMO3WIUH; B
KOppeKTHOU (popMe (hopMyJIMpPOBaTh pa3HOTJ/IaCHsi, CBOM BO3paKeHHUs;

e TMpEeACTaB/sATbL  pe3yabTaThl  peIlleHWs  3aflaud,  SKCIepUMeHTa,
WCC/IeJOBAaHUSI,  TPOEKTa;  CAMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYTJIEHHSI C YUETOM 3a/1au MPe3eHTal[ii U 0COOEHHOCTEH ayIUTOPHH.

CoTpyaHHUUeCTBO:

e T[OHWMaTh W  WCIIOJb30BaTh  TIPEUMYIeCTBAa  KOMaHAHOHW
WHAVBU/IyaIbHOM pabOThI MPH pellleHnH yueOHbIX 3a/jau; MPUHUMATh 11e/Tb
COBMECTHOH [IeATeNIbHOCTH, ITUIAHUPOBAaTh OpPraHW3aljii0 COBMECTHOM
paboThI, pacripesiesisiTb BUIbI pabOT, 10roBaprBaThCs, 00CY>KaTh TTPOLieCC
1 pe3ynbTat paboTel; 060011[aTh MHEHUS HECKOTBKUX JTFOZIEH;

e YyYacTBOBaTh B IPyNNoBbIX (hopmax paboThl (00CyKAeHus1, 0OMeH MHEHHH,
«MO3TOBBIE IITYPMBl» W WHBIE); BBINOJHATE CBOK YacThb pabOThI U
KOOD/IMHUPOBaTh CBOU [I€HCTBUS C [ADYTUMHM WieHaMU KOMaH7bI;
OlleHMBaTh KaueCTBO CBOEro BK/ajZia B OOI[UIN TPOAYKT IO KPUTEPHSM,
cchopMy/IPOBaHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUSI.

3) YHueepcaibHble  pezy/nsimueHble Oeticmaus, obecneuugarom
¢hopmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 JAUYHOCMU.
CamoopraHu3aLus:

COCTABJISATh TJIaH, a/IFOPUTM pellleHUs 3a/lauM, BLIOUpATh Cr1I0co0 peleHust ¢
YUETOM UMEIOIUXCS PeCYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHUPOBAaTh
1 KOpPEKTUPOBATh BApUAHTHI PellleHuH C yUéTOM HOBOW MH(OpMaI[1H.

CaMOKOHTPOJIb:

e B/aJeTh HaBblKaMU [I03HaBaTelbHOM pedeKCMM KaK OCO3HaHUS
COBepILlaeMbIX JeHCTBUM U MBICIUTEIbHBIX MPOLECCOB, UX Pe3y/bTaTOoB;
BAa/leTb  crocobamMu  CaMOTpPOBEPKM, CaMOKOHTPOJIi —Tpoljecca U
pe3yJibTaTa pellleHHsi MaTeMaTUueCKO# 3aZiau;



e TMpeJBU/EeTh TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTb MpU peLIeHUun
33/laud, BHOCHUTb KOPPEKTHBbI B [esiTeTbHOCTb Ha OCHOBE HOBBIX
00CTOSATENBCTB, JJaHHBIX, HAWJEHHBIX OIMOOK, BBISIB/IEHHBIX TPYAHOCTEH;

e OI[eHMBaTh COOTBETCTBHE pe3y/ibTaTa I[eli W YCJIOBHUSM, OOBSICHITH
TIPUYMHBI TOCTY)KEHUSI WU HEJOCTW)KEHUsS] pe3y/bTaTOB [leATeTbHOCTH,
HaXOUTb OIIMUOKY, JaBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INPEJIMETHDBIE PE3YJ/IBTATBI

OcBoenue yueOHOro Kypca «Asrebpa U Hauajla MaTeMaTUUYECKOTO aHa|u3a»
Ha ypOBHe cpejHero o0Iero obpa3oBaHHsS JO/DKHO 00eCrieunBaTh [JOCTHKEHHE
CJIeIYIONINX MpeIMeTHBIX 00pa3oBaTe/IbHbIX Pe3y/bTaToB:

10 KITACC

Yucia ¥ BBIYUC/TIeHUA

OnepypoBaTh MOHATUSMM: paLMOHAJbHOE U JeMCTBUTENbHOE YMCIIO,
0OBIKHOBEHHas U ieCATUYHAst IPpO0b, MPOLIEHTHI.

BbinonHATh  apu¢MeTHUecKWe ~ ormepaluu  C  paljuOHa/JIbHbIMU U
[leCTBUTETbHBIMY UMC/IaMHU.

BhITOSTHATE IPUOIVKEHHBIE BHIUMC/IEHUS, UCTIO/B3Ys TIPaBUIa OKPYIJIeHHs],
JlefiaTh TIPUKUAKY U OLIeHKY pe3y/ibTaTa BbIUMC/IeHUM.

OneprpoBaTh TMOHATUSIMU: CTeNeHb C Le/bIM [OKa3aTejieM; CTaHZapTHast
dopma 3anmMcu [IeMCTBUTENILHOTO UWC/Ia, KODEHb HaTypa/ibHOM CTeleHu;
VICII0J/Ib30BaTh MOAXOASAIIY0 (hOPMY 3aluCH [|eMCTBUTETbHBIX UKCe/ JJ1s PelleHus
MpaKTUUeCKHX 3a/lau Y Npe/iCTaB/IeHUs JaHHbBIX.

OrneprpoBaTh MOHATUSIMUA: CUHYC, KOCUHYC W TaHI'€HC MPOU3BOJILHOTO YTIJIa;
WCTI0/Th30BaTh 3aIvCh TIPOM3BO/ILHOTO yTJia uepe3 oOpaTHbIe TPUTOHOMETPHUYeCKHe
byHKIMH.

YpaBHeHus U HepaBeHCTBA

OnepypoBaTh TIOHSATUSIMU: TOXKJECTBO, ypaBHEHHe, HEPaBEHCTBO; LeJioe,
paloHaIbHOE, UPPALMOHA/IBHOE YpaBHEHWe, HePaBeHCTBO; TPUIOHOMETPUUECKOe
ypaBHEHUe;

BbITo/THATE TTpeoOpa30BaHus TPUTOHOMETPUUECKHX BBIPAXKEHWM W pPelllaTh
TPUTOHOMETPHUUEeCKHe YPaBHEHHS.

BruimosiHSATE TpeoOpa3oBaHUs 1e/blX, PallMOHA/JbHBIX W HpPPaLMOHA/IbHBIX
BbIDa)KEHWW W  pellaTb OCHOBHble TWIbl  LeJblX, palMOHANbHBIX U
VppalMOHaIbHbIX YpPaBHEHUM U HePaBEHCTB.

[IprMeHsSI T ypaBHEHUSI U HepaBeHCTBA [IJisl PellleHUs MaTeMaThUeCKuX 3a/iau
Y 3a7au M3 Pa3/IMUHBIX 00acTell HAYKW U peaibHOM JKU3HHU.



MojienipoBaTh peajibHble CHUTyal[id Ha s3blke aureOpbl, COCTaB/STh
BbIp@)KEHUs, YypaBHEHMsl, HepaBeHCTBA 10 YCJOBHIO 3ajlaud, WCC/Ie/[0BaTh
TIOCTPOEHHbIe MO/Ie/IN C UCII0/Ib30BaHUEM arirapara aareOphl.

DyHKIMU ¥ rpaduKu

OneprpoBaTh MOHATUSAMU: (PYHKLUS, CIIOCOObI 3afaHust (QYHKIMH, 006/1acTh
orpejie/ieHUsI ¥ MHO)KeCTBO 3HaueHWW (YHKUMUM, TpapuKk (QYHKLIUMU, B3aUMHO
oOpaTHbie GYHKLIWH.

OneprpoBaTh TOHATHSIMUA: UYETHOCTb M HEUYETHOCTb (PYHKLWW, HYIU
GyHKLWN, TIPOMEXXYTKHA 3HAKOMIOCTOSIHCTBA.

Wcnonb3oBaTh rpadvku GyHKIMM /1S pellieHUs] YypaBHeHUH.

Ctpouth ¥ uvTaTh rpavikv JTUHENHOW (DYHKLMM, KBaJpPaTHUYHOU (DYHKLIUH,
CTereHHOM (PYHKLIUHU C L|eJIbIM TOKa3aTe/eM.

Wcrnionb3oBaTh rpapukd (PyHKIUN [Jjid  UCC/IeJOBaHUsI TIPOLIECCOB U
3aBUCUMOCTeN TIpU pellleHuy 3afiau U3 APYrux yueOHbIX Tpe]MeTOB M peasibHOU
)KU3HH; BbIpaXKaThb (POPMYy/IaMH 3aBUCUMOCTH MeX/y BeJIMUYMHAMM.

Hauana MmaTeMaTHuecKoOro aHaausa

OnepupoBaTh TOHATUSIMU:  TIOC/IE€/IOBaTebHOCTb, apudMeThueckas U
reoMeTpuyecKast Mporpeccumu.

OmnepupoBaTh TIOHATUSIMHU: OeckoHeuHO yObIBaroljasi reoMeTpuyeckKas
nporpeccusi, cymma 6eCKOHeUHO yObIBaroIIieil reoMeTpruueCcKo Mporpeccuy.

3aZiaBaTh MOC/e/JOBaTe/IbHOCTUA Pa3/IMUHBIMU CIIOCOOaMM.

Wcnonb30BaTh CBOMCTBA TOC/Ie0BaTeIbHOCTEN W TIPOTPeCcCUi /il pelleHus
peasibHBIX 3aZlau MIPUK/IaJHOTO XapaKTepa.

MHoxecTBa H JIOTHKa

OnepupoBath MOHSATUSIMUA: MHOXKECTBO, OTepaljuy HaJi MHOXKeCTBaMHU.

Vcrionb3oBaTh  TeOPETUKO-MHOKECTBEHHbIM — amlmapar s ONUCaHus
peasbHbIX TIPOLIECCOB U SIBJIEHWH, TP pelleHuM 3aJad U3 JPYrux yuyeOHBIX
TIpeMeTOB.

OnepupoBaTth  TOHSITUSIMU: oripefie/ieHWe,  TeopeMma,  CJe/ICTBUe,
J10Ka3aTesibCTBO.

11 K/TACC

Yucaa 1 BbIYMC/IeHUSA

OnepupoBaTh TIOHATUSIMU: HaTypajibHOe, 1eJioe YHCJIO; HCII0/b30BaTh
TIPU3HAKU [1eJIMMOCTHU LieJIbIX YMCesl, pasJjioyKeHHWe Yyucja Ha MPOCTbie MHOXXUTEJIU
[l peleHus 3ajau.

OneprpoBaTh MOHATHEM: CTeTleHb C Pal[MOHA/IbHBIM ITOKa3aTesIeM.

OrnepypoBaTh TOHATUSIMU: JOorapyu(dM uwuc/a, AecsiTUYHble WM HaTypasibHble
norapuMsl.



YpaBHeHus 1 HepaBeHCTBa

[IpumMeHsITb  CBOWCTBA CTeMeHW /i1 TIpeoOpa30BaHUsl  BbIPA)KEHU;
oreprpoBaTh TOHATUSIMM: TIOKa3aTelbHOEe ypaBHEHHWe W HepaBeHCTBO; pelllaTh
OCHOBHbI€ THUITbI TTI0Ka3aTebHbIX YPaBHEHU 1 HepaBEeHCTB.

BuimosiHsATE  mpeoOpa3oBaHUs  BbIDA)KeHUH, COfiepXKallliX Jiorapu(msi;
OMeprpoBaTh MOHATUSIMU: JIOTapu(MUUECKOe YpaBHEHME M HEPaBEHCTBO; pellaTh
OCHOBHbI€ THIIbI JIorapuMUUeCKUX ypaBHeHUI U HepaBeHCTB.

HaxouTh pellieHUsi IPOCTEMIIINX TPUTOHOMETPUUECKUX HePaBeHCTB.

OnepupoBaTh MOHATUSIMU: CUCTEMa JIMHEMHBIX YpDaBHEHUN U e€ pellleHue;
VICII0J/Ib30BaTh CUCTEMY JIMHEHWHBIX YPABHEHWH /1Jis1 pellleHUs] MPaKTUYeCKUX 3aZau.

HaxouTe peliieHus1 MPOCTEUIIINX CUCTEM W COBOKYITHOCTeM paljuOHa/IbHbIX
ypaBHeHU U HEpaBEeHCTB.

MojenmipoBaTh peasibHble CHUTyal[dd Ha s3blke aureOpbl, COCTaB/STh
BbIDA)KEHUS], ypaBHEHMs, HepaBeHCTBA W CHUCTEMbl [0 YCJOBHUIO 33/auM,
MCCJIeIoBaTh MIOCTPOEHHBIE MOJIeJH C UCTIO/Ih30BAHKEM arifapara aareophbl.

DyHKIMU ¥ rpaduKu

OnepupoBaTh  TMOHSATUSIMU:  TepyUoAUuYecKas  (YHKLHUs, TIPOMEXYTKU
MOHOTOHHOCTM (YHKLMM, TOUKM 3KCTpeMyMa (yHKUUM, Haubosibillee U
HavMeHblllee 3HaueHUs1 (YHKIMM Ha TIPOMEXYTKe; HCIO0Mb30BaTh WX IS
vcceloBaHus (PYHKIWY, 3a[jaHHOM rpadKOM.

OnepupoBaTh MOHATHUSAMU: TpayKU MOKa3aTeabHOM, JIorapuMUUecKor U
TPUTOHOMETPUUECKUX (PYHKIMH; n300pakaTh UX Ha KOOPAWHATHOM TJIOCKOCTH U
WCTI0/Ib30BAaTh IJIsl pellieHus1 ypaBHeHU U HepaBeHCTB.

M306pakaTb Ha KOOpJWHATHOMN TUIOCKOCTH IPaPUKH JTUHEWHBIX ypaBHeHUH
Y MCI0JIb30BaTh UX [I/Is1 PellleHuUsl CUCTeMbI JIMHEWHbIX YPaBHEHUH.

Wcnonb3oBaTh rpadvikd (QyHKUUM [Jjs HWCCAe[OBaHWS TIPOLIECCOB U
3aBUCUMOCTEH U3 IPYTUX yUeOHbBIX JUCIUTUINH.

Hauana MmaTeMaTHuecKoro aHaausa

OnepupoBaTh MOHATUSMU: HerpepbiBHas (YHKLYS; TPOM3BOAHAs (YHKLIWU;
WCII0/Tb30BaTh FreOMeTPHUUYECKUM U (PU3NUeCKU CMBbIC/I IPOM3BOJAHOU /1Jisl pellieHUsT
3a/au.

HaxouTh Mpou3BO/JHbIE 3/IeMeHTapHBIX (PYHKI[MH, BEIUUC/IATH POM3BO/IHbIE
CYMMBI, TIPOM3Be/IeHUs], YaCTHOTO (DYHKLIUMA.

Vcrionb30BaTh MPOU3BOAHYIO /i1 UCC/Ie0BaHUS (DYHKLIMM HA MOHOTOHHOCTb
1 9KCTPEMYMbI, IPUMEHSITh Pe3y/IbTaThl UCC/Ie/IOBaHMs K TTOCTPOEHUI0 TpadUKoB.

Vcrionb30BaTh TPOU3BOAHYIO [Jii HAXOX/AEHWs Hawlydlllero pelleHus B
TIPUK/IaJHBIX, B TOM YMCJ/Ie COLMaTbHO-9KOHOMHUYECKUX, 3aJadax.

OnepvpoBaTh TMOHATUSIMU: TiepBooOpasHasi W  UWHTerpaj; [OHUMAaTh
reoMeTpUYeCcKri U (pU3UUeCKUM CMBIC/T MHTerpasa.



HaxoauTh mepBOoOOpa3Hble 37eMeHTapHBIX (DYHKIMH; BBIUHC/IATH WHTErpasl
o ¢popmyne HetoToHa—J/IetibHUIIa.

Pemiath mpuK/IaZiHble 3aJjaud, B TOM UHC/Ie COIMATbHO-3KOHOMUUECKOTO U
¢u3nUecKoro xapakrepa, CpeZicTBaMU MaTeMaTUUeCKOro aHa/ln3a.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosinuecTBo 4yacos O/IeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM (uudpossbie)
n/n NPOrpamMMbl Bcero Koutposmpt Ipakriyeckue oOpa3oBaTe/IbHBIE
€ padoThI padoThI
pecypchbl
MHoykeCTBa paljOHa/IbHBIX U
1 JIeMCTBUTE/IbHBIX uKce/l. PallioHaIbHbIe 14 1
yPaBHeHUsI U HepaBeHCTBa
9 @yHKUMM U rpaduku. CTemneHs C Lje/IbIM 6
TroKasaresieM
3 ApudmeTrueckuii KOpeHb N—OM CTeNeHH!. 18 1
VppaijoHabHble ypaBHeHUSI M HepaBeHCTBa
DopMyiibl
4 TpUroHomMeTpuu. TpuroHoMeTpuyeckue 22 1
ypaBHeHUs
5 [Tocne0BaTe/IbHOCTU U IPOTPECCUA 5
5 [TorTOpeHue, 060011[eHIe, CHCTeMaTH3aI[Us 3 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KosinyecTBo yacos O/IeKTPOHHbIE
Ne HaumeHoBaHuUe pas/e/ioB U TeM (uudpossbie)
n/n NporpaMmsbI Bcero KoutposmHpt IpakTiyeckue oOpa3oBaTe/IbHBIE
€ paboThI padoThI pecypest
CreneHb C paljMOHaIbHBIM TTOKa3aTeeM.
1 [TokazaTenbHasi hyHKLMS. [Toka3aTebHbIE 12 1
ypaBHEHHs1 U HepaBeHCTBa
Jlorapudmuueckasi QyHKLUS.
2 JlorapudmMuueckue ypaBHeHUS U 13 1
HepaBeHCTBa
TpuroHomeTpryeckre GyHKLWU U UX
3 rpaduku. TpUroHomeTpuueckye 8
HepaBeHCTBa
4 [TpousBogHasi. [IpumeHeHre TPOU3BOAHOM 24 1
5) WNHuterpasn v ero npumeHeHus 9
6 CucreMbl ypaBHeHUMN 12 1
7 HarypasnbHble U Liesible yucaa 6
8 [ToBTOpeEHue, 00001IeHre, CUCTeMaTH3aLUs 18 5
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




YYEBHO-METOJNMYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» MaTtemaTuKa: ajirebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/lli3a, TeOMeTPHSI.
Anrebpa v Haua/la MaTeMaTHUeCKOro aHanu3a, 10-11 kmaccel/ Anvmos II1LA.,
Konsirua FO.M., TkaueBa M.B. u ipyrue, AKIIMOHepHOe 00I11eCTBO
«M3patenbcTBO «IIpocBelleHve»

» Maremaruvka: anre6pa v Hauaja MaTeMaTHUeCKOr0 aHa/lri3a, FeOMeTpHs.
['eometpus, 10-11 knaccel/ AtanacsiH JI.C., bytysos B.®., Kagomues C.b. u

apyruve, AKiroHepHoe o61iecTBo «/31aTebCcTBO «IIpocBeliieHre»

METOANYECKHWE MATEPHUAJIbI V11 YUUTEIA

IIUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU
MHTEPHET

KoHcTpykTop pabounx riporpamm https://workprogram.edsoo.ru

POII https://resh.edu.ru

OI'AQY AOI10 «Akanemuss MunnpocBeieHusi Poccum» https://urok.apkpro.ru

OI'MC «Mos mikona» https://myschool.edu.ru
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