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INOACHUTEJ/IBHASA 3AIINCKA

Pabouas rporpamMMa yueOHOro Kypca «Ajrebpa ¥ Hauaja MaTeMaTUUECKOTO
aHasM3a» 0a30BoOro ypoBHs st obyuvarormuxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe dDeziepa/ibHOrO rOCy/JapCTBEHHOTO 006pa30BaTeIbHOTO CTaHAAPTA CPeIHETO
obmiero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHH,
TIpeIbsIB/IsIEMbIX K MaTeMaThyecKoMy 00pa30BaHWIO, YW TPAAULIMA POCCHUICKOTO
obpa3oBanus. Peanmu3aiyisi miporpaMMbl 00ecrieuvBaeT OBJiafieHHe KI/TFOUeBbIMU
KOMIIETEHIUSIMH, COCTABJISIOIIMMH OCHOBY [JII CAaMOPAa3BUTHUS W HENPEPHIBHOTO
o0Opa3oBaHusl, 11eJIOCTHOCTb OOIIEeKYIbTYPHOTO, TMUHOCTHOTO U TI03HABATe/IbHOTO
Pa3BUTHS JIMYHOCTH 00YyUarOI[UXCS.

OE/IN N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Asrebpa ¥ Hayajsia MaTeMaTH4YeCKOTO aHaM3a» SIBJIS€TCS OJHUM U3
Hauboslee 3HAUMMBIX B TMpOrpaMMe CTapiiedl IIIKOJIbI, TTOCKOJIbKY, C OIHOM
CTOPOHBI, OH obecrieuMBaeT WHCTPYMeHTalbHYI0 0a3y [ U3yueHusi BcCex
eCTeCTBEHHO-HayUHbIX KYPCOB, a C JIDYTOW CTOPOHBI, (JOPMUPYET JIOTUUECKOe U
abCTpakTHOe MBIIIUIEHHE YuallluxCsl Ha YpOBHe, HEOOXOJUMOM [Jisi OCBOEHUS
KypcoB HH(MOPMATHUKH, O0O0I[eCTBO3HAHUS, WCTOPDUM, CIOBECHOCTH. B pamkax
JJAHHOTO KypCa Yyualliecsi OB/a/leBalOT yYHUBEPCAJbHbIM $I3bIKOM COBPEMEHHOMU
HayKu, KoTopasi (pOpMyJIMpyeT CBOM JOCTWXXEHUSI B MaTeMaThueckou ¢opme.

Kypc anrebpel 1 Hauan MaTeMaTUUeCKOTO aHa/i3a 3aK/iaZibIBaeT OCHOBY [IIsI
YCITeITHOTO OBJIaZieHWs] 3aKoHaMu (PU3WKWA, XUMHHM, OWONOTUM, TOHUMaHUS
OCHOBHBIX TeHJEHIIMM HSKOHOMUKM W OOIleCTBEHHOM >KWU3HHW, T103BOJIsIET
OpUEHTUPOBAThCS B COBPEMEHHBIX LU(PPOBBIX W KOMIBIOTEPHBIX TEeXHOJIOTHSX,
YBEPEHHO HCII0/b30BaTh MX B TMOBCEJHEBHOU >XU3HU. B TOKe BpeMmsi oBiafeHue
abCTpakTHBIMA ¥ JIOTUYECKM CTPOTUMU MaTeMaTUYeCKUMH KOHCTPYKLIMSIMU
pa3BHBaeT yMeHHe HaXO[WThb 3aKOHOMEPHOCTH, OOOCHOBBIBATb HWCTUHHOCTh
YTBEP>KJeHUs], UCTI0b30BaTh 0000IIleHre ¥ KOHKpeTH3aluio, abcTparupoBaHue u
aHasioruto, popMUpyeT KpeaTUBHOE U KPUTUUECKOe MbliilyieHre. B xo/ie usyueHus
anrebpbl ¥ Hauajl MaTeMaTHYeCKOro aHaiv3a B CTapllei IIIKOJe Yualuecs
MOJIyYatOT HOBBIM OMNBIT pelleHus TPUKIaJHbIX 3a/lay, CaMOCTOSITe/TbHOTO
MOCTPOEHUsI MaTeMaTUUYeCKUX Mo/ie/iel peaslbHbIX CUTYallUii U UHTEeprpeTaluu
MOJYUEeHHbIX  pELIeHUM, 3HaKOMSTCS C [OpUMepaMd  MaTeMaTU4ecKUX
3aKOHOMEpDHOCTeid B TMpHpOJle, HayKe M B MCKYCCTBe, C BbIJAOLAMUCS
MaTeMaTUYeCKUMU OTKPBITUSIMU U UX aBTOPaMH.

Kypc ob6naziaer 3HauuTeNbHBIM BOCIUTAaTe/bHBIM TOTEHIMAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 ydyeOHbIN MaTepuas, CIOCOOCTBYIOIUIMM (OPMUPOBAHUIO
HayyHOTO MHPOBO33peHUs, TaK U uepe3 CrHelMPUKy yueOHOU JesTebHOCTH,



TpeOytoleit CaMOCTOSATEJIbHOCTH, aKKypaTHOCTH, MIPOJ0JDKUTETbHON
KOHLIeHTpaLMy BHUMAaHNs U OTBeTCTBEHHOCTH 34 IT0/TyUYeHHBIN pe3y/IbTarT.

B ocHoBe MeToAuKu oOyueHusi anrebpe W HayajaM MaTeMaTUUeCKOTO
aHaJIM3a JIEXUT JIeATeIbHOCTHBINA TIPUHIUIT 00yueHusl.

CrpykTypa Kypca «Asrebpa ¥ Hauasia MaTeMaTHYeCKOTro aHaii3a» BK/IOUaeT
Clefyrolye cofepykaTesJlbHO-MeTOAUYeCKre JIMHUW: «Yucjla M BBIYKAC/IEHUS»,
«DyHKIMM U rpaQuKh», «YpaBHeHMs] UM  HepaBeHCTBa», «Hauana
MareMaTU4yeCcKOro aHaausa», «VIHOoKecTBa U JIOTWKa». Bce OCHOBHbIe
coZiep)KaTe/IbHO-MeTOAUYeCKre JIMHUM M3Yy4aroTCsl Ha TNPOTSHKEHUU [BYX JieT
oOyueHus1 B cTapllleli 11IKOJie, eCTeCTBEHHO JOMOJHSS PYT Apyra U IMOCTeNeHHO
HachllllassiCh HOBBIMM TemMamMM M pasfenaMu. [laHHbIM ~ KypC — SIBJSIETCS
WHTErpaTUBHBIM, TIOCKOJIIbKY 0O0BbeiuHsieT B cebe cofep)kaHHWe HeCKOIbKUX
MaTeMaTHUUeCKUX JUCLIUILIVH: anrebpa, TPUTOHOMETPHs], MaTeMaTHUYeCKU aHaslun3,
Teopuss MHOXXeCcTB U Jp. [Io mMepe Toro kak yualyecsi OB/afieBalOT BCé Ooiiee
LIMPOKUM MaTeMaTUUeCKUM anraparoM, Y HUX Ioc/ie/joBaTeNbHO (hOPMUDPYETCs U
COBEPLLIEHCTBYETCS yMEHHe CTPOMTh MaTeMaTH4eCKyl MoJe/b peajbHOU
CUTyallud, TIDUMEHSIThb 3HaHWs, TOJydYeHHble B Kypce «Asrebpa M Havana
MaTeMaTUUeCKOro aHaau3a», [Js pelleHUs] CaMOCTOSITe/IbHO C(OPMYJ/IMPOBAaHHOM
MaTeMaTU4YeCcKOM 3a/lauM, a 3aTeM UHTEPIIPeTUPOBATh MOyUeHHbIN pe3yJ/IbTarT.

CopeprkaTenbHO-MeTOAMYecKass JIMHUAA «Uucia U BBIYMC/IeHMsI» 3aBepliaer
¢dbopmMHUpOBaHUe HAaBBIKOB MCIO/Ib30BaHUS IeHCTBUTENbHBIX UMCes, KOTOpoe ObLIOo
HauaTO B OCHOBHOW LiKosie. B crapiueii mikone ocoboe BHUMaHUe Y/[ie/isieTCst
(GbOopMHpPOBaHMIO TIPOYHBIX BBIUMC/IUTE/NbHBIX HABBIKOB, BK/IHOYAKIIMX B Cebs
VICTIO/Ib30BaHMe pa3/IMYHbIX (OpPM 3amucy [JeMCTBUTE/BHOTO UMC/Ia, YMEHHe
palMOHA/ILHO BBINIOJIHATH JIeUCTBUSI C HUMM, [JejlaTh IPUKUJKY, OLIeHHBAaTh
pe3ynbrar. OOyuaroiyecss IOJyYyalOT HaBbIKM TMPUOIKEHHBIX BBIUMCIEHUH,
BBITIO/THEHUS JIeUCTBUM C UWC/IaMM, 3allMCaHHBIMH B CTaHZapTHOW ¢opMme,
VICTI0/Ib30BaHUSI MaTeMaTUYeCKUX KOHCTaHT, OLIeHUBAHUS YU C/IOBBIX BbIDAXKEHUU.

JIuausi «YpaBHeHWsT WM HEpaBeHCTBa» peaM3yeTcsl Ha TPOTSHKeHHH BCEro
oOyueHuss B cTaplleil MIKoje, TOCKOJbKY B KaXAOM pa3sfese Iporpammbl
TIpe/lyCMOTPEeHO pellleHre COOTBETCTBYIOLUX 3a7ad. OOyyaroiiyecss oB/aZieBatoOT
pa3MUYHbBIMKA MeTOJaMH peIleHUs Lie/blX, palyOHaIbHbIX, HPpPaLMOHA/IbHBIX,
MOKasaTe/lbHbIX, JOrapu(P)MUUeCKUX U TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEepaBeHCTB U UX cucTeM. [lo/rydyeHHbIe YMEeHUs UCTI0JIb3YOTCS [IPY UCC/IeJ0BaHUU
(GYHKUMI C TIOMOLBI0 TIPOM3BOJHOM, pelleHWH MPUK/IaJHbIX 3a/ay M 3a/au Ha
HaxO)KJeHWe Haubo/bIIMX W HauMeHbIIWX 3HaueHud GyHKOUKU. [laHHas
cofepkaresibHasi JMHUS BK/IOYaeT B cebs Takke (OpMUpOBaHWe yMeHWMH
BBINOJIHATE pacuéTel Mo ¢opmyaaM, TpeoOpa3oBaHus LiesblX, paLMOHAIbHBIX,
VppaLMOHA/IbHBIX M TPUTOHOMETPUUECKUX BbIDAXKEHHWM, a TakKXe BbIpaKeHHH,



cojiepJKalluxX CTereHu U Jiorapudmbl. Bmarogaps w3ydyeHuto anreOpandyeckoro
Marepuasa TIPOMCXOJWUT  JajibHellllee  pa3BUTHE  AJFOPUTMUUYECKOTO U
abCTPaKTHOTO MBILUIEHUsI yYaluXcsl, (OPMUDPYIOTCS HaBbIKA [J1eJYKTUBHBIX
paccyxaeHuid, paboTel C  CUMBOJBHBIMM  (OpMaMd,  TIpeZCTaBJIeHHs
3aKOHOMEpPHOCTeld W 3aBHCHMMOCTell B BHJe PaBeHCTB M HepaBeHCTB. AuirebOpa
nipeasiaraeT  S(QQeKTrBHble WHCTPYMEHTBI [JIsi PpelleHusi TpaKTUYeCKUX |
eCTeCTBeHHO-HAay4HbIX 3ajjau, Har/siiHO JeMOHCTPUPYEeT CBOU BO3MOXKHOCTHM Kak
s13bIKa HayKHU.

CopeprkarenbHO-MeToAMYeCKas JUHAA «DPyHKIMM W TpaduKHU» TEeCHO
riepervieTaeTcs C ApyrMMU JIMHUSIMUA KypCa, TTIOCKOIbKY B KAKOM-TO CMBbIC/Ie 3aJaéT
rocsiefloBaTeIbHOCTh V3y4eHus MaTepuaria. N3yueHuve CTereHHOM,
TI0Ka3aTe/IbHOM, JIorapu(p)mmyecKor U TPUrOHOMeTPUYeCKUX (PyHKLIMH, UX CBOUCTB
¥ rpaduKoB, UCTIONB30BaHUe (MYHKIUN [ pellleHus 3a/au U3 APYTruX yueOHbIX
TpeIMETOB U peasibHOW >KM3HU TEeCHO CBSI3aHO KaK C MaTeMaTU4eCKUM aHaIu30M,
TaK U C pellleHWeM ypaBHeHWIl U HepaBeHCTB. [Ipu 3ToM 0oJ/ibllloe BHUMaHUe
yzensiercss (GOPMUPOBAHUIO YMEHUs BbIpaKaTb (POPMYy/IaMU 3aBUCUMOCTH MEXIY
pa3/IMUHbIMKA BeMUMHAMM, HWCC/AeloBaTh IOTyueHHble (YHKIUM, CTPOUTb HX
rpadyku. MaTepuan 3TOM cofiepKaTe/IbHOM JTMHWYN Halle/leH Ha pa3BUTHe YMeHUM
Y HaBLIKOB, TO3BOJISIOLIMX BbIpaKaTh 3aBUCUMOCTH MeXAy BeJWUYMHaMU B
pas/iMuyHOM (popMe: aHaIUTUYeCKOM, rpauueckor U Ca0BeCHOW. Ero usyueHue
CrocobCTBYeT pa3BUTHIO  aATOPUTMHUYECKOTO MBIILJIEHHUs, CIOCOOHOCTH K
0000111eHHI0 ¥ KOHKPEeTHU3alluW, UCIT0/Ib30BaHHIO aHAJIOTHH.

CopepxxatenbHasi MHUS «Hauasa mMaTreMaTHyeckKoro aHasau3a» I03BOJISET
CYLLeCTBEHHO pacIIMpUTh KPyr KakK MaTeMaTH4yeCKuX, TakK W TMPUK/IaJHbIX 3a/ay,
JOCTYTHBIX 00YUaroIMMCSs, Y KOTOPBIX TIOSIB/ISIETCS BO3MOYKHOCTb MCCJ/Ie[IOBaTh U
cTpouTh Trpapuky GYHKIUM, OmpejensTb WX Haubo/bliie W HaUMeHbIIIHe
3HAUyeHUs], BBIYUC/ATh TUIOWAAU (GUryp U OOBEMBI Tes, HAXOAUTb CKOPOCTH U
yCcKopeHusi TipoueccoB. [laHHasi cojepsKaTesibHasi JIMHUSI OTKPbIBAaeT HOBBIE
BO3MOJKHOCTM TIOCTPOEHUSI MaTeMaTUUeCKUX Moje/ieli peanbHbIX CUTYyaluH,
HaxOKJEHUs HaWIyullero pelleHUs B TIPUK/IAAHBIX, B TOM UHKCJ/e COLMA/IbHO-
9KOHOMHUYeCKHUX, 3aZiauax. 3HAaKOMCTBO C OCHOBaMM MaTeMaTH4eCKOro aHajau3a
CrOCOOCTBYeT pa3BUTHIO aOCTPaKTHOTrO, (GOPMabHO-IOTHYECKOTO U KPeaTUBHOTO
MBIIIJIEHHs], (OPMHPOBAHUI0 YMEHUW paclio3HaBaTh TIPOSIBJIEHUS] 3aKOHOB
MaTeMaTUKHM B Hayke, TexHUKe W HCKyccTBe. OOyyaroiiyecss y3HaKOT O
BBI/IAIOLLMXCSl pe3y/ibTaTaX, IMOJy4YeHHbIX B XO/le Ppa3BUTUS MaTeMaTUKU Kak
HayKH, U UX aBTOpax.

CopeprkaTenbHO-MeTOANYeCKasl TUHUSA «MHOXKeCTBa 1 JIOTHKa» B OCHOBHOM
MOCBSILLIEHA  37IeMeHTaM  TeOpUM  MHOXeCTB.  TeopeTHKO-MHOKeCTBEHHbIE
TIpe/[CTaB/IeHUsI TIPOHU3bIBAIOT BeCh KYPC IIKOJIbHOM MaTeMaTHKW U TIpejjiararoT



HanboJiee YHUBEPCATbHBIM S3bIK, 00bEeJUHSIIOIIUN BCe pa3zie/ibl MaTEMaTHKU U eé
TIPU/IOYKEHU, OHU CBSI3bIBAIOT Pa3Hble MaTeMaTHUeCKHe JUCIUILIMHBI B e[UHOe
1jeioe. I[103TOMy Ba)KHO ZaThb BO3MOXKHOCTH IITKOJIbHUKY TIOHHMAaTh TE€OPeTHKO-
MHO>KeCTBEHHBIM S3bIK COBPEMEHHOW MaTeMaTWKH W HCII0/Ib30BaTh €ro s
BbIP@KEHUSI CBOMX MbICTIEH.

B kypce «Anrebpa ¥ Hauajla MaTeMaTH4eCKOrO aHaju3a» TPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MaTeMaTHUYeCKOro  MO/IeJTMPOBaHMs, KOTOpble TIPU3BaHbI
cchopMHpOBaTh HAaBLIKK TTOCTPOEHUST MO/ie/ieli pealbHbIX CUTYalli, UCC/IeJOBAHUS
9TUX MO/iejiell C MOMOIIBI0 ammapaTa ajreOpbl ¥ MaTeMaTUYeCcKOro aHaau3a |
WHTEpIpeTalUY MO/TyUYeHHBIX Pe3y/bTaToB. Takue 3a/laHusl BIUIETEHBI B KaXK/bIA
13 pa3/ie/sioB MPOrpaMMBbl, TIOCKOJIBKY BeCh MaTepUas Kypca IIMPOKO UCIOJTb3yeTCs
JUIs pellieHyst TIPUK/IaHBIX 3a7ad. [Ipyu pelieHry peasibHBIX MPAKTUUECKUX 3a/iau
yualyecsi pa3BUBAlOT HaO/II0/aTe/IbHOCTh, YMEHWE HaXOJUThb 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIIO/Mb30BaTh aHAJIOTHIO, 0000I[aTh M KOHKPETU3HPOBATh
npobsieMy. [esitelbHOCTh MO (DOPMHUPOBAHMIO HABBIKOB PEIeHUsT ITPUKI/IaJHBIX
3a/lau OpPraHMU3YeTCsl B MpOIlecce M3yueHUs BceX TeM Kypca «Aurebpa v Hadajia
MaTeMaTHUYeCKOTO aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

B yuebHOM IjlaHe Ha W3yueHHe Kypca aireOpbl W HayaJl MaTeMaTHYecKoro
aHa/iM3a Ha 6a30BOM yPOBHe OTBOAWTCS 2 yaca B Hefemto B 10 Kacce u 3 yaca B
Hezemo B 11 Kmacce, Bcero 3a /iBa rojia ooyuenusi — 170 yacos.



COAEPXXAHUE YYUEBHOI'O KYPCA
10 K/TACC

Uuc/ia 1 BBIUMC/IEHUs

ParuoHanpHble unciia. OObIKHOBEHHbIE W JleCATHUHbIE ApOOH, TIPOIEHTHI,
OeckoHeuHble  Tepuofuueckre  7Apobu.  ApudmeTnueckue — Orepalid  C
palMOHa/bHLIMU YKUC/IaMU, TIpeobpa3oBaHUs YMC/IOBBIX BbIpakeHU. [IprMeHeHMe
Ipo0eil W TIPOLIEHTOB /I/Isl PellleHusT MMPUK/IAJHbIX 3ajlau U3 Pa3/IAYHBIX OTpacyiei
3HaHWM U PeaslbHOM >KU3HU.

HenictBuTenbHble uncia. PalnpoHanbHble W MppAaLMOHA/bHBIE YHMCIIA.
ApudmeTrueckrde orepaluud C [JelCTBUTeNbHbIMU uuciamMu. [IpubmkéHHbIe
BBIUMC/IEHYSI, TIPaBU/Ia OKPYT/IeHUs], IPUKUIKA U OL|eHKa pe3yJ/ibTaTa BbIUMCIEeHUH.

Crenenb C UenbiM TokasateneM. CraHzapTHas ¢opMma  3amucH
JefCcTBUTeIbHOTO  urcaa. Mcrnonb3oBaHWe Tmoaxofsileldd  ¢oOpMbl  3amucu
JIeUCTBUTENIbHBIX YMCesn [/l pelleHUs] MPaKTUYeCKUX 3a4ad M MpefCTaBIeHUs
JJaHHBIX.

ApudmMeTruecKuii  KOpeHb  HaTypajbHOW  cTemeHu. [lelicTBUST  C
apu(pMeTHYeCKMMU KOPHSIMUA HaTypa/ibHOM CTereHHU.

CHHYC, KOCMHYC U TaHI'€HC UYMCJI0BOTO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHIeHC YKC/I0BOT0 apryMeHTa.

YpaBHeHUs ¥ HepaBeHCTBA

ToskaecTBa U TOXKJeCTBeHHbIe TIpeobpa30BaHusl.

[Tpeo6pa3oBaHue TPUTOHOMETPUYECKUX BbID@)KEHUH. OcHOBHBIE
TPUTOHOMETpUUecKre (POpMYJIbI.

YpaBHeHUe, KOpeHb YypaBHeHUs. HepaBeHCTBO, pellleHWe HepaBeHCTBa.
Meto[ nHTEpBaJIOB.

PeliieHue 1je/1bIX U APpOOHO-pAl[MOHABHBIX YPaBHEHUM U HEPABeHCTB.

PellieHrie UppallMOHA/IbHBIX YPaBHEHWM Y HEPABEHCTB.

PellieHrie TPUTOHOMETPUYECKUX YPaBHEHUM.

[IpyMeHeHVe ypaBHEHWU W HEPAaBEHCTB K DEIIeHWI0 MaTeMaTUUeCKUX 3ajau
Y 33/la4 M3 Pa3/IMUHbIX 00/1acTeil HAYKU U peaslbHOU JKU3HH.

DyHKIMU ¥ rpaduKu

OyHKIMS, CrocoObl 3afganus  QyHkOuu. ['padvk dyHKIMHA. B3auMHO
oOpaTHble PYHKIIUU.

Ob6sacThb ormpejiesieHHss U MHOXKeCTBO 3HaueHUM (yHkuuu. Hymm dyHkuuyu.
[Tpome>XXyTKH 3HAKOTMOCTOSIHCTBA. YETHbIE Y HeUETHbIe (DYHKI[UU.

CrerneHHast QyHKIUSI C HaTypa/bHBIM U 11e/IbIM 1oKa3areseM. Eé cBoiicTBa U
rpaduk. CBolicTBa U rpauK KOpPHSI N-Ol CTereHHu.



TpuroHomerprueckasi OKPY>XHOCTb, OIpeJe/ieHue TPUTOHOMETPHUYeCKUX
(GyHKLMI YMCIOBOTO apryMeHTa.

Hauana MaTeMaTU4eCKOro aHa/jau3a

[TocnenoBaTenbHOCTH, CrI0CO0BI 3a/1aHus roc/aejoBaTeTIbHOCTEN.
MOHOTOHHBIe I0C/Ie,0BaTe/IbHOCTH.

ApudmeTrueckass ¥ TeoMeTpuUecKasi Tiporpeccuu. beckoHeuHo yObiBaroiijast
reoMmeTpuueckas rporpeccus. Cymma 6eCcKoHeUHO yObIBaroIlleil reoMeTpruuecKoi
riporpeccud. Dopmysia CJI0KHBIX MPOLIEHTOB. VICrosb30BaHWe TIPOTrpeccur [Jist
pelleHUs peasibHbIX 3a/jau MPUKI/IAJHOTO XapakTepa.

MHoxecTBa M JIOTUKa

MHOXXeCTBO, omepaldd HaJi MHOXXecTBaMmM. [lnarpammbl Oiiepa—BeHHa.
[IprMeHeHHe TeOpeTUKO-MHOXKECTBEHHOI'0 arirapara [l OMUCaHUsl peasibHbIX
TIPOL[ECCOB U SIBJIEHUM, TP PeIlleHn! 3a/jad U3 PYTUX yueOHbIX MpeiMeTOB.

Ornpefenenue, Teopema, CJieICTBUE, J0KA3aTelIbCTBO.

11 K/TACC

Yuc/ia ¥ BBIUMCIEHUS

HaTypasnbHble U Liesible unca. [IpU3Haky JeTMMOCTH LieTbIX YMCeI.

CreneHb C palMOHA/IbHBIM TTOKa3aTeseM. CBOKWCTBA CTETEeHM.

Jlorapudm uncia. [leciTuuHble U HaTypasbHble J0rapupMbl.

YpaBHeHUs ¥ HEpaBeHCTBA

[Tpeobpa3oBaHue BbIpaXKeHU, CO/IePrKalliX J0TaprudMbI.

[Ipeobpa3oBaHue BbIpa)KeHUH, COJEpPXKAL[UX CTelleHW C paluoHaIbHbIM
TIOKa3areJieM.

[Tpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3artesibHble ypaBHEHUs U HepaBeHCTBa.

Jlorapugmuueckre ypaBHeHUs] 1 HEPaBEHCTBaA.

CucteMbl JTMHEHHBIX ypaBHeHUM. PellleHre MPUK/IAHBIX 3a7lauy C TIOMOII[bIO
CUCTEMBI JIMHENHBIX YPaBHEHUM.

CucTeMbl M COBOKYMHOCTH PAallMOHA/IbHBIX YDAaBHEHUH U HEPABEHCTB.

[I[pumeHeHVe  ypaBHEHWM, CUCTEM UM  HEPaBeHCTB K  pELLeHHI0
MaTeMaTHUeCKUX 3aZlau W 3ajau W3 pa3IMuHbIX o0siacTel HayKd U peasbHOMN
JKU3HU.

DyHKIMHU ¥ rpaduKku

Oynkums. [lepuoguueckue  PyHKuuMU. TIpoMeXXyTKM  MOHOTOHHOCTHU
byHKIMU. MakcuMymMbl U MUHUMYMbI (QYyHKI[MU. Haunbosiblllee ¥ HavMeHblllee
3HaueHue (QYHKIIMU Ha POMEXYTKe.

TpuroHomeTpruueckue PyHKI[MU, UX CBOKMCTBA U IPAPUKHU.

[Toka3zaTenbHas U jiorapudmMuueckas PyHKLUU, UX CBOKWCTBa U TPpa(puUKHU.



Vcrionb3oBaHue rpadyvkoB (PYHKLMM /Jis pellleHus] YpaBHeHUM U JIMHeWMHbIX
CUCTEM.

Vcrnonb3oBaHue rpadykKoB (QYHKUMU [Jis MCCAe[jOBaHHs TIPOLIECCOB U
3aBUCUMOCTeM, KOTOpble BO3HUKAIOT TPU peIIeHrd 3a/ad U3 JPYruX yuyeOHbIX
TipeIMETOB U peasibHOM JKU3HU.

Hauana MmaTeMaTH4eCKOro aHa/iu3a

HenpepbiBHbIe GyHKLIMKA. MeTo/ MHTepBasoB [i/1s1 PelleHHs] HepaBEeHCTB.

[TpousBopHasgs  (QyHKUMH. ['eoMeTpuuecKud U (U3UUECKUM  CMBICI
TIPOU3BO/IHOM.

[Tpou3BoAHbIE  3/eMeHTapHbIX  (PyHKOUMM.  DPopMy/bl  HaXOX/EHHUS
TPOU3BO/IHOM CYMMBbI, TIPOU3Be/IeHUSI U YaCTHOTO (PYHKILIUM.

[TpumeHeHMe TTPOW3BOJHOM K MCC/Ie0BaHUI0 (YHKLHWK HA MOHOTOHHOCTb U
9KCTpeMyMbl. HaxokjeHre HauOOo/bIllero ¥ HauMeHbIIero 3HaueHus: (PyHKIMY Ha
oTpe3ke.

[IpumeHeHMe TMPOM3BOJHOU [/Isi HAXOXK[EHUSI HAWIyylllero pelleHus B
NPUK/IAJHBIX 3ajauvax, [J/s OIlpefie/ieHHss CKOPOCTH TIpoLecca, 3aZaHHOro
dhopmyioi U rpadukom.

[TepBooOpa3Hast. Tabsmiia iepBooOpasHbIX.

WHuTerpan, ero reoMeTpuyecKud U (U3UUECKUM CMbICA. BbruncieHue
uHTerpana o ¢opmysie HetoToHa—/IeiibHuIIA.



IINTAHUPYEMBIE PE3YJ/IbTATBI

OcBoenvie yuebHOro mpeaMeTa «MaTeMaTHKa» [JO/DKHO 00ecrednBaTh
JOCTIKeHWe Ha ypOBHe cpeHero o01riero oOpa3oBaHus CleyIOIINX TMUHOCTHBIX,
MeTanpeaMeTHBIX U ITPeIMeTHbIX 00pa30BaTe/IbHbIX Pe3y/IbTaTOB:

JINMHHOCTHBIE PE3YJ/IbTATDI

JINUHOCTHBIE pe3y/bTaThl OCBOEHWsS TIPOTpaMMbl yueOHOTO TpeiMeTa
«MaremaTrka» XapakKTepu3yrTCs:

I'paxxmaHCckoe BOCIIUTaHKe:

c(hOpMHPOBAHHOCTBIO TPAXKAAHCKOM TO3UI[UH 00yUaroIerocs Kak akTHBHOTO
U OTBETCTBEHHOTO WieHa pPOCCUMCKOro oOIlecTBa, TIpeJCcTaB/leHUEeM O
MaTeMaTUYeCKUX OCHOBaX (PYHKI[MOHUPOBAHUS Pa3WUHbIX CTPYKTYp, SIBJI€HUH,
TIpoLleAlyp TpaKJaHCKOTo oOiectBa (BbIOOPBI, OMPOCHI W TIP.), YMeHHEM
B3aMMO/IECTBOBATh C COIMA/IbHBIMA HWHCTUTYTaMM B COOTBETCTBHUM C UX
GyHKUIUSIMU U Ha3HAUeHUeM.

[laTproTHUeCKOe BOCIIUTaHUe:

c(hOopMHUPOBAaHHOCTbI0 POCCUNCKOW TpakZj@aHCKOW UAEHTUYHOCTH, YBa)KeHUsI
K TIPOIIVIOMY M HaCTOSIIIIEMY POCCHUHCKON MaTeMaTUKH, 1[eHHOCTHBIM OTHOIIIEHUEM
K [IOCTH)KEHUSIM POCCHUMCKMX MaTeMaTMKOB M DPOCCHUMCKOM MaTeMaTh4yecKoi
IIKOJ/Ibl, K WCIO/b30BAaHUIO 3TUX [OCTW)KEHUM B APYIUX HayKaX, TeXHOJIOTHSIX,
chepax SKOHOMUKH.

ITyXOBHO-HPAaBCTBEHHOT'O BOCTIMTAHUS:

OCO3HaHUEM JyXOBHBIX L[eHHOCTeMN POCCHKCKOTO Hapo/ga;
Cc(OpMHPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHWS, 3TUUECKOTO TIOBeJeHUs,
CBSI3aHHOTO C MPaKTUYeCKUM MPUMeHeHUeM JOCTU)KeHU HayKU U [esiTeIbHOCTBIO
yuéHOTr0; 0CO3HaHWEM JIMYHOTO BK/IaZia B MOCTPOeHUe YCTOMUMBOTrO Oy yliiero.

JcTeThYecKoe BOCIIUTaHUE:

3CTEeTUUECKUM OTHOIIIEHWeM K MUDY, BKJ/OuUasi 3CTETUKY MaTeMaTUueCKuX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/ia4, pelleHnH, pacCy’XJeHUM;
BOCITPUMMMYMBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pa3/TMUHbIX BHUJIOB MCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBI0 YMEHUsI TIPUMEHSITb MaTemMaTudecKue 3HaHUsl B
WHTepecax 3/J0pOBOr0 M Oe30MmacHOro obpasa >KW3HU, OTBETCTBEHHOT'O OTHOIIIEHHS
K CBOEMY 37I0POBBIO (3/0pOBOe MHUTaHHWe, COa/laHCUPOBAHHBIN PEXXUM 3aHATUNA U

OTAbIXA, peryisipHas (bI/IBI/I‘JECKaH aKTI/IBHOCTb) 5 (bI/IBI/IquKOFO
COBEPIIIEHCTBOBAHNA, Ipu 3dHATUAX CHOpTI/IBHO-OB,E[OpOBHTEHBHOﬁ
AedaTe/IbHOCTBIO.

TpyznoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HaHWEM LIeHHOCTH TPYAOMI00Us; WHTepecoM K
pa3nuuHbiM  chepaM  TIpoeCcCHOHATBLHOW  eSITeIbHOCTH, CBSI3aHHBIM €
MaTeMaTHKOW W e€ TMPHUI0KEeHHSIMH, YMEHHEM COBepIlaThb OCO3HAHHBIA BBIOOP
Oyayiieii mipodeccuy W peanu30BbIBaTh COOCTBEHHbIE JKU3HEHHbBIE TI/IaHbI;
TOTOBHOCTBIO U1  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMYy 00pa3oBaHHIO U
camMo00pa30BaHUI0 Ha TIPOTSDKEHUM BCel >XM3HU; TOTOBHOCTBIO K aKTUBHOMY
YUaCTHIO B PellIeHUH MPaKTUUYeCKUX 3a/lau MaTeMaTHUeCKOW HallpaB/IeHHOCTH.

OKO/I0ruuecKoe BOCIUTaHue:

c(hOpMHPOBAHHOCTBIO 3KOJIOTMUECKON KYJbTYPhl, TOHUMaHHEM BJIUSHUS
COLIMaTbHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHKE TIPUPOAHON U COLIMATbHOU
cpeipl, OCO3HaHWeM TJi00anbHOrO  XapakTepa SKOJIOTMYeCKUX Mpobem;
OpHeHTalleld Ha TPUMeHeHWe MaTeMaTUUeCKHWX 3HaHWM i pellleHus 3a/ay B
obnacTd OKpy»Karoiled cpefibl, TJIAHUPOBAHUS TIOCTYIIKOB W OLIeHKH UX
BO3MOJKHBIX TTOCJIe/ICTBUM [IJI1 OKPY>KatoLLler CpeJbl.

[IeHHOCTH HayYHOT'O TTO3HAHUS:

c(OpMHUPOBAHHOCTEI0O MHUPOBO33pEHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHsA HAayKd U  OOIIeCTBEHHOW TIPAKTUKH, TIOHUMaHUEM
MaTeMaTUUeCKOl HayKu Kak cdepbl uesoBeYeCKOW [esTebHOCTH, 3TarioB eé
Pa3BUTHS W 3HAUMMOCTU [I PA3BUTHS I[UBHIM3ALMK; OBJIAIEHUEM SI3BIKOM
MaTeMaTMKH W MaTeMaTH4ecKOW KYJbTYpOM KaK CpeJICTBOM TI03HaHHS MUPa;
TOTOBHOCTBIO OCYIIIECTB/IAITh TIPOEKTHYIO W WCC/IeZIOBaTeNbCKYH0 [eATebHOCTh
WHAWBUIyaJbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHbIe pe3y/IbTaThl OCBOEHHUs TPOrpaMMbl yueOHOTO IMpeaMeTa
«MaTemaTHKa» XapaKTepPU3yTCS OBJIaZieHeM yHUBepCaTbHbIMHU
nosHasameabHbIMU  O0elicCmeusiMu,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2y/simueHbIMU OelicmeusiMu.

1)  YHueepcanbHble  no3nasamesbHble  Oelicmeusi, obecneuusaiom
¢opmuposaHue 6a308bix KOZHUMUBHbIX npoyeccog obyuarowuxcs (oceoeHue
Memooo8  NO3HAHUSI ~ OKpyXcawuwjeo  Mupd;  NpuMeHeHue  /102U4ecKUux,
uccnedosamesnbCKux onepayuli, ymeHuli pabomams ¢ uHgopmayueti).

ba3oBble jioruueckye 1erMCTBUS:

e BBISBJISATh M XapaKTePU30BaTh CYIleCTBEHHbIe TTPU3HAKK MaTeMaTHYeCKuX
O00BEKTOB, TIOHSATHM, OTHOIIEHUM MeXAY TOHATUSIMU; (POPMYJIHUPOBATh
oripefieJieHUs]  TIOHATWM;  yCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/lacCUpUKAI[K, OCHOBaHHWS /i1 0000IIeHHs W CpaBHEHWSs, KpPUTepUH
TIPOBOIMOT'O aHa/IN3a;



BOCTIpMHUMATh, (QOpPMYJUpOBaTh UM  Mpeobpa3oBbIBATL  CYXKAEHUS:
yTBepAUTe/bHbIe W OTpHIlaTe/bHble, eJWHUYHbIe, YacTHble U 0OIue;
YCJIOBHBIE;

BBISIBJIAIT ~ MaTreMaTUuYeCKWe  3aKOHOMEPDHOCTH,  B3aUMOCBSI3U U
MpOTHBOpeuMrs B (akTaX, [aHHBIX, HaAOMIOJeHUSIX U YTBepXKAeHUsX;
npejjiaraTb ~ KPUTEPUM  [JI1  BbISIBJIEHWS  3aKOHOMEDHOCTEH U
NIPOTUBOPEYNI;

JlefiaTb BBIBOZIbI C MCII0/Ib30BaHMEM 3aKOHOB JIOTUKM, AeAYKTUBHBIX U
VHJYKTUBHBIX YMO3aK/IFOUeHU, yMO3aK/IFOUeH!H 110 aHa/I0TuW;
TIPOBOJUTh CaMOCTOSITE/TbHO Jl0Ka3are/bCTBa MaTeMaTHUYeCKUX
yTBep)KeHuH (MpsiMble U OT MPOTUBHOI0), BbICTPAWBAaTh apryMeHTaluIo,
TIPUBOJUTHL TIPUMepPbl M KOHTPIPHUMeEpbI; OOOCHOBBIBATH COOCTBEHHbBIE
CY>K/IeHUs Y BbIBO/bI;

BbIOMpaTh crioco® peleHuss yueOHOM 3a7auu (CpaBHUBAaTh HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIIMA C YYETOM
CaMOCTOSITE/TbHO BbI/Ie/IEHHBIX KPUTEPHUEB).

ba3oBble McciefoBaTe/IbCKUE JeUCTBUS:

HCTI0/Th30BaTh BOIIPOCHI KaK KMCC/e/I0BaTeIbCKUM WHCTPYMEHT TO3HAHWUS;
(opMy/IMpOBaTh BOIPOCH], (UKCUPYIOIHE TIPOTHUBOpEUMe, IpobieMy,
yCTaHaB/MBaTh HMCKOMOe HW  JaHHOe, (OpMHUPOBaThb  TUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHHE;

IIPOBO/IUTH CaMOCTOSITE/TbHO CIJIAaHUPOBAHHBIH 9KCIIePUMEHT,
WCC/IeJOBaHWe TI0 YCTAHOBJIEHWIO OCOOEHHOCTeH MaTeMaTHUeCKOro
00BeKTa, SIB/IEHHS, TIPOI[ECCA, BBLIABJIEHUIO 3aBUCHUMOCTEH MEXIy
00BeKTaMH, SIBJIEHUSIMU, TIPOLeCCaMU;

CaMOCTOSTe/TbHO (hOPMYMPOBaTh 000011IeHNsT ¥ BHIBO/IBI 110 pe3y/ibTaTaM
TIPOBEIEHHOT0 HAO/MIO/IeHNs, UCC/Ie[IOBAHUS, OIeHHBAaTh [OCTOBEPHOCTH
TI0/TyUeHHBIX Pe3y/IbTaTOB, BLIBOJOB U 000011[eHI;

IIPOrHO3MPOBAaTh BO3MOXKHOE pa3BUTHE TMPOLIeCCa, a TaKXKe BbIJIBUraTh
TIPe/ITTOIOKEeHHS O er0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmariiueii:

BBISIB/IATE AeDULIUTHl MHPOPMALIMK, JaHHBIX, HEOOXOAUMBIX AJii OTBETa
Ha BOIIPOC U /I PeLleHus 3a/jauu;

BbIOMpaTh ~ MH(pOpPMALMI0O W3  MCTOYHUKOB  pa3/iMyHbIX  TUIIOB,
aHa/IM3MpOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBaTh HMH(OPMAaLMIO
Pas3IUYHBIX BUAOB U (OPM TIpe/|CTaBIeHNUs;

CTPYKTYpPUPOBaTh MH(OPMaLMIO, TIPECTAB/IATh €€ B pa3/iMuHbIX (hopmax,
VJUTFOCTPUPOBATh TpauuecKy;



2)

OLleHUBaTh HaZE&XHOCTh vH(dopmaln 1o CaMOCTOSITe/TbHO
chOopMyTMPOBAHHBIM KPUTEPUSIM.
YHugepcasnbHble  KOMMYHUKAmueHble Oelicmgus, obecneuugarom

C(hOpMUPOBAHHOCMb COYUAAbHbBIX HABBIKO8 00YUArOUWUXCH.
OO1enue:

BOCIIDUHMMAaTb W (POPMy/JHMpPOBaThb CYXXJ€HUSI B COOTBETCTBUMU C
YCJIOBUSIMH M 1Ie/IIMHM OOI[eHUSsI; SICHO, TOUYHO, TPaMOTHO BbIpa>kaTb CBOO
TOUKY 3p€HHsI B YCTHBIX U MHUCbMEHHBIX TEKCTaX, [aBaTh TMOSICHEHUS 10
XO/ly pelleHusi 33/lauyl, KOMMEeHTHUPOBATh MOTyUeHHbIM pe3yJ/IbTarT;

B x0/ie 00CY>K/JieHUs 3a/laBaTh BOTIPOCHI M0 CYI[eCTBY 00CYKAaeMOoii TeMBbI,
1po0JieMbl, pelllaeMol 3a/jaui, BbICKa3bIBaTh W/IEH, Halle/IeHHbIe Ha TTOMCK
pelleHusl; COMOCTaB/ASTh CBOU CYXKIEHUS C CYXXIEHUSIMHA [PYTHUX
YUaCTHUKOB Juajiora, oOHapy>KUBaThb pasiuuve W CXOACTBO TO3UI[Hii; B
KOppeKTHOU (popMe (popMy/IMPOBaTh pa3HOT/IacKsi, CBOM BO3pakeHHUs;
MpeJACTaB/sATb  pe3y/abTaTbl  pelleHus  3a7laud,  SKCIepPUMEHTa,
WCC/IeJOBaHUSI,  TPOEKTa;  CAMOCTOSATeNbHO  BbIOMpaTh  dopmar
BBICTYTI/IEHHUS C YUETOM 3a/lay Mpe3eHTal[ui U 0COOeHHOCTel ayZiuTOPHH.

CoTpyAHUYeCTBO:

3)

MOHMMaTb W WCIOJb30BaTb  TIPEUMYIIIECTBA  KOMaHAHOM U
WH/IMBU/ya/IbHOM pabOoThI MPH peIleHruH yueOHbIX 3a/1au; PUHUMATh Le/Th
COBMECTHOM JleITe/TbHOCTH, IIJIAHUPOBaTh OPTraHM3aIMI0 COBMECTHOM
paboThI, pacripeieNIiTh BUABI paboT, OroBapHUBaThCs, 00CYKAaTh MPOIiecC
U pe3ynbTat paboThl; 060011jaTh MHEHUSI HECKOTBKUX JTFOZIeH;
y4acTBOBATh B TPYNMOBBIX (hopMax paboTel (00CyKaeHHUsI, 0OMeH MHEHHH,
«MO3TOBbIe IITYPMbI» W WHBIE); BBITIOJHATL CBOK YacTb pabOThI H
KOOD/IMHUPOBaTb CBOU [I€HCTBUS C [ADYTUMM UWieHAMU KOMaH7bl;
OLIEHWBAaTh KaueCTBO CBOETO BKJa/a B OOIIWI TPOAYKT TIO0 KPUTEPUSM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/I€HCTBHSI.

YHueepcanbHble  pezynsimueHble  Oelicmeus, obecneuusaiom

¢popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUUHOCTIU.
Camoopranu3auusi:

COCTaBJIATH TI/IaH, a/IFOPUTM peIlleHus 3a/laui, BbIOMpATh CIIOCO0 pereHust C

yUETOM UMEIOIIUXCSA PeCYPCOB M COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHPOBATh
Y KOPPEeKTUPOBaThb BapUaHThI pellieHnl ¢ YUéTOM HOBOW MH(OpMal1H.
CaMOKOHTPO/JIb:

B/aZIeTh HaBbIKaMU T[0O3HAaBaTelbHOU ped/ieKCMA KaK OCO3HaHUS
COBEpLIAaeMbIX [eMCTBUMA Y MBICJIUTENBHBIX MPOLIECCOB, UX Pe3yJ/bTaToB;
BlajeTb crocobamMy CaMOIIDOBEPKH, CaMOKOHTpOJsl —Tpoljecca U
pe3yJibTaTa pellleHHst MaTeMaTUUeCKOM 3a/jauy;



e TIpeABUJEeTb TPYAHOCTH, KOTOpble MOTYT BO3HHUKHYTb TIpPU peLIeHur
3a/laud, BHOCWUTb KOPPEKTHBBI B [eSITeJIbHOCTb HAa OCHOBE HOBBIX
00CTOSITENNBCTB, IaHHBIX, Hal/IeHHBIX OIMIMOOK, BLISIBJIEHHBIX TPY/IHOCTEM;

e OI[eHWBaTh COOTBETCTBHE pe3y/ibTaTa I[elM W YCJIOBUSAM, OOBSICHATH
TIPUYMHBI TOCTW)KEHUS] WIN HeJOCTW)KEeHUs] Pe3ysbTaTOB JesiTe/IbHOCTH,
HaxXO/IUThb OIIUOKY, AaBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.

INPEJAMETHBIE PE3YJ/IbTATDI

OcBoenue yueOHOTro Kypca «Asrebpa U Hauaja MaTeMaTHUECKOTO aHa/In3a»
Ha ypOBHe cpejHero o0Iriero obpa3oBaHMs AO/DKHO 00eCreunBaTh [JOCTHO>KEHHE
CJIeYIONINX peIMeTHBIX 00pa3oBaTe/IbHbIX Pe3y/IbTaTOB:

10 K/TACC

Yucia v BBIUMC/IEHUSA

OneprpoBaTh TOHATUSMM: pallMOHA/bHOE W JIeMCTBUTENbHOE UMCIIO,
0OBLIKHOBEHHas U fieCITUYHast Ipo0b, TPOIIeHTHI.

BbITO/IHATL ~ apuMeTHUecKrWe  orepaluud €  palydOHalbHbIMU U
[leUCTBUTETbHBIMY YMC/IaMHU.

BhITIO/THATL PUOKEHHBIE BBIUMCIEHUS], UCTIO/Ib3Ysl TIPABU/Ia OKPYIJIEHUS,
JlesiaTh TMPUKUIKY Y OLIeHKY pe3yJ/ibTaTa BbIUMC/IeHUM.

OneprpoBaTh TMOHATUSIMU: CTeleHb C Le/bIM [0Ka3aTejieM; CTaHZapTHas
dbopma 3anmMch [AEUCTBUTENBHOIO UKC/a, KOpDeHb HaTypaJbHOW CTereHu;
WCII0/Tb30BaTh MOXO/SIIYI0 (POPMY 3allCU [AeMCTBUTE/IbHBIX UKCeT [JIs1 pellleHUsT
MpaKTUYeCKUX 3a/iau U Mpe/CTaB/IeHUs JaHHBIX.

OrneprpoBaTh MOHATUSIMUA: CUHYC, KOCUHYC Y TaHI'e€HC MPOM3BOJIBHOTO YTJIa;
WCTI0/Tb30BaTh 3allvCh TTPOM3BO/ILHOTO yTJ/ia uepe3 obpaTHbIe TPUTOHOMETpHUUeCKHe
GyHKLMHN.

YpaBHeHUA ¥ HePaBeHCTBA

OneprpoBaTh TIOHATUSMU: TOXXIECTBO, ypaBHEHWe, HEpPaBeHCTBO; Liesloe,
paLMOHaIbHOe, UPPAaLMOHA/IBHOE YpaBHEHWe, HePaBeHCTBO; TPUTOHOMETPUYeCKoe
ypaBHEHUE;

BbIMoHATE TTpeoOpa3oBaHusl TPUTOHOMETPHUECKUX BBIPAKEHUW W pellaTh
TPUTOHOMETpPHUUeCKHe YPaBHEHHS.

BeimonHaTh TipeoOpa3oBaHusl 1[e/bIX, pPalMOHANBHBIX W WPpal[MOHATBHBIX
BbIpa)K€HW U  pelllaTb OCHOBHble TUMbI  LieJIbIX, PpaljMOHANbHBIX U
VppalMOHaIbHBIX YPaBHEHUM U HePaBEeHCTB.

[IpyMeHSI T ypaBHeHUs] U HEPaBEHCTBA /ISl PeLlieHUs MaTeMaTUYeCKUX 3a/iau
Y 3a7lau 13 pa3/IMUHbIX 00/1acTell HAYKU U peasibHOM »KH3HHU.



MogenvpoBaTth peaibHble CUTyallu Ha s3bIKe aareOpbl, COCTaB/ISATh
BLID&)KEHUS], YypaBHEHMs, HepaBeHCTBA TII0 YCJOBHIO 33/jauM, HWCC/Ae0BaTh
TIOCTPOEHHbIE MO/ C UCTIO/Ib30BaHUEM arirapara anareophl.

DyHKIUM U rpaduKu

OnepupoBaTh MOHATUSIMU: (PYHKLUS, CIIOCOObI 3aiaHusi PyHKLMH, 00/1acTb
omnpejie/ieHUs] U MHOKeCTBO 3HaueHUW (YHKLUMM, TpapuKk (QyHKLIUMU, B3aUMHO
oOpaTHble PYHKLIUU.

OnepypoBaTh TOHATUSMU: YETHOCTb W HEUETHOCTb (YHKLUM, HYJIU
(GYyHKLMM, TPOME)XYTKH 3HAKOTIOCTOSIHCTBA.

HWcnonb3oBaTh rpadviky GyHKUWN JJ15 peleHusi ypaBHEeHU.

CTpouth ¥ udTaTh rpayku JTUHENHOW (DYHKLMM, KBaJpPaTUYHOU (DYHKLIUHU,
CTeNeHHOU (PYHKLMU C L]eJIbIM TTOKa3aTesieM.

Wcnonb3oBaTh Tpapukyd (QyHKOMM A1 UCC/Ie[JOBaHUSl TIPOLIECCOB U
3aBUCHMMOCTeN TIpY pellleHuy 3afiau W3 APYTUX yueOHbIX TIPe]MeTOB U peasbHOU
)KU3HU; BbIpaKaTh (JOPMYJIaMU 3aBUCUMOCTH MeX/y BeJTMUMHAMMU.

Haua/ia MaTeMaTHuecKoro aHaausa

OnepvpoBaTh TOHATHUSMU: II0C/Ie[0BaTeNbHOCTb, apuMeTHUecKas U
reoMeTpuyecKast Mporpeccuu.

OnepupoBaTh TMOHATUSMU: OeCKOHeUHO yObiBarolllas TeoMeTpuyecKast
TIporpeccusi, cymma 0eCKOHeUHO yObIBatoIlieil reoOMeTprUUeCKOU Mporpeccuy.

3aiaBaTh MOC/IeJ0BaTeIbHOCTH PAa3/IMUHBIMU CTIOCOOaMMU.

Vcnosb30BaTh CBOMCTBA MOC/AE[0BATEIbHOCTEW U MIPOTPeCCUr /151 pelleHus
peasibHBIX 3aZlau MPUK/IaJHOTO XapakKTepa.

MHo>kecTBa 4 JIOTHKA

OneprpoBaTh NOHATUSMU: MHOXKECTBO, Ollepaliuy HaJ, MHOXKeCTBaMH.

Wcrnosib30oBaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar /sl ONHCaHus
peasibHbIX TIPOLIECCOB W SIBJIEHWM, TIPU pellleHud 3ajad W3 JPyrux yudeOHbIX
TIpeIMeTOB.

OneprpoBaTh  MOHATHSIMHU: orpefiejieHUe,  Teopema,  Cle[CTBUe,
Jl0Ka3aTesibCTBO.

11 K/TACC

Yuc/ia ¥ BBIUMCIEHUS

OnepupoBaTh TMOHATUSMU: HaTypajbHOe, 1]e/ioe UWC/I0; UCM0/Ib30BaTh
TIPU3HAKU ZIe/IMMOCTHU Lie/IbIX Urcesl, pa3/ioykeHre Urc/ia Ha MPOCTble MHOXKUTEe/H
JI7IS1 pellieHus 3a/1au.

OnepupoBath MOHSITHEM: CTelleHb C pal[MOHA/IbHbIM TTOKa3aTesieM.

OnepupoBath TOHATUSIMU: JIOTapU(PM UHMC/a, [eCATAYHble W HaTypasbHble
norapu@meal.



YpaBHeHMa U HepaBeHCTBA

[IprMeHsTL  CBOMCTBA CTeleHW Jyis  [peoOpa3oBaHUs — BbIPayKeHU;
OrepyvpoBaTh MOHATUSMM: TMOKasaTe/lbHOE ypaBHEHHWE M HepaBeHCTBO; pellaTh
OCHOBHBI€ THIIbI [T0Ka3aTeIbHbIX YPaBHEHUU U HEPaBEHCTB.

BhirosiHATE  TpeoOpa3oBaHUsi  BbIPAKEHUM, COZepXKaluX JiorapudMel;
OIepUpOBaTh MOHATHUSMU: JIOTapU(PMUUECKOe ypaBHEHUEe M HepaBeHCTBO; pellaTh
OCHOBHBI€ THIIbI JIOTapU(IMUUECKUX YPaBHEHUM U HEPABEHCTB.

HaxouTp pelieHys MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTeMa JIMHEUHBIX YpaBHEHUM U e€ pellleHue;
VICII0/Ib30BaTh CUCTEMY JIMHEVHBIX YPaBHEHUH [IJIs pellleHus [IPaKTU4YeCKuX 3aziauy.

HaxouTh pelieHusi MPOCTEUIINX CUCTEM M COBOKYITHOCTEM PaLjMOHAJ/IbHBIX
yPaBHEHMM U HEpaBeHCTB.

MopenupoBath peajibHble CUTyallMd Ha s3blke anreOpbl, COCTaB/ISTb
BLID&KEHUs], ypaBHEHMWs, HepaBeHCTBA U CUCTeMbl [0 YCJOBHUIO 3aJauy,
WCCie[J0BaTh MOCTPOeHHbIe MO/Ie/U C UCT0/Ib30BaHKeM arrapaTa ajareopsbil.

dDyHKIUH ¥ rpadpuku

OnepvpoBaTh TOHATUSMU: Tepuoguueckass (yHKLUS, T[POMEXYTKU
MOHOTOHHOCTM (GYHKLMM, TOUYKM 3KCTpeMyma GYHKUWM, Haubosiblllee U
HavMeHblllee 3HauyeHus1 (QYHKLUMMA Ha [POMEXYTKe; HWCIOAb30BaTh WX [JIs
VCCeloBaHNs (PYHKLMH, 3a/JaHHOM rpa)rKOM.

OneprpoBaTh MOHATUSAMM: TpaUK{ IOKa3aTelbHOM, JIOrapu(pMUUecKord U
TPUTOHOMEeTpUYeCKUX (QYHKIMM; U300paXkaTh UX Ha KOOPJMHATHOW IJIOCKOCTU U
VICTI0J/Ib30BAaTh [JIs pelleHus] ypaBHEHU U HepaBeHCTB.

M306pakaTh Ha KOOPAWHATHOM TJIOCKOCTU rpadvKy JTMHENHHBIX YpaBHEHUM
Yl MICII0JIb30BaTh UX [/IS1 PelleHusl CUCTeMBbI JIMHEWHBIX YPaBHEeHUH.

Wcnonb3oBaTe rpadukd (YyHKUMN [JI1  UCC/IEeSOBaHUS MPOLIECCOB U
3aBUCHMOCTeN 13 JPYTUX yueOHbIX JUCLUIIVH.

Havana maTeMaTH4eCKOro aHaau3a

OneprpoBaTh MOHATUSIMU: HelpepbiBHas (YHKLMS; TTPOM3BOAHAs (yHKLUY;
WCII0/Tb30BaTh FreOMeTPHUUYECKUM 1 (PU3NUeCKH CMBIC/I IPOX3BOHOM /ISl pelleHus
3ajau.

HaxouTbe NMpOU3BO/HBIE 3/IeMEHTapHBIX (DYHKLUM, BBIUKC/IATH POU3BO/HBIE
CYMMBI, IPOU3BE/IeHNs], YaCTHOTO (QyHKLMIA.

Vcnonp30BaTh MPOM3BOAHYO [/1s1 UCC/Ie[J0BaHUS (DYHKLIMA HA MOHOTOHHOCTh
Y 5KCTPEMYMBI, IPUMEHSITh Pe3yJbTaThl UCCIEe0BaHUS K OCTPOEHUIO IPa(UKOB.

Vcrnonb30BaTe TIPOU3BOAHYIO U1 HaXOXX[EHWsS HaWIydlllero pelieHusl B
TIPUKJ/IJHBIX, B TOM YMCJ/Ie COLMalTbHO-3KOHOMUYEeCKUX, 3a/avax.

OnepupoBaTb TMOHATHSIMU: TlepBoOOpasHasi M  WHTerpajg; IOHUMATb
reoMeTpuYecKri 1 (pU3M4eCcKui CMbIC/ MHTerpasa.



HaxoauTh mepBoOOpasHbie 37€eMEHTApHBIX (DYHKLWH; BBIUHUC/IATH WHTErpas
1o ¢popmyne HeroToHa—J/IelibHUIIa.

Pemmath NMpHK/IafHbIE 337jaud, B TOM UHCJIE€ COLMATbHO-3KOHOMUUYECKOTO H
¢du3nUecKoro xapakrepa, CpeZicCTBAMA MaTeMaTHUeCKOT0 aHa/Iu3a.



TEMATNYECKOE INTAHNPOBAHUE

10 K/TACC
KosmmuecTBO uacos ) JIEKTPOHHBI
E; HaumeHoBaHMe pa3jesioB U Bee KonTtpoan ITpakTHyec e (uudposnie)
o TeM MPOrpamMMbl o HbBIe KHe oOpa3oBareb
padoTsI padoThI HbIe peCypChbl
MHo>kecTBa paliOHAIbHBIX U
1 JIeCTBUTE/IbHBIX UKCe/T. 14 )
PaijyoHanbHble ypaBHeHUS U
HepaBeHCTBa
@DyHKLMU U TPaQUKH.
2 Crerienb C 1e/1bIM 6
roKasaTeJjieM
ApudmeTrueckrii KOpeHb N—
3 oii crerienu. MippaijuoHa/bHbie 18 1
ypaBHEHHs1 U HepaBeHCTBa
Dopmyiibl
4 TPUTOHOMETPUU. T pUTOHOMETD 22 1
MyeckKue ypaBHeHUsI
c [TocnenoBatenbHOCTH U c
Mporpeccuun
5 [ToBTOpEHME, O606H.[EHIfe, 3 1
CUCTeMaTH3aLus 3HaHUM
OBIIEE KOJIMYECTBO YACOB 68 c 0

[10 ITIPOI'PAMME




11 K/TACC

No HaumenoBanue
n/ pa3fesioB U TeM
n NMporpaMmsbI

KosmmuecTBO yacos

Bcer | KoHTpPO/IbHBI

(] e paboTbI

IIpakTHyecku
e padoTbI

J/IeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/IbH
ble pecypchbl

CreneHb C
palMOHa/IbHbIM
TIOKa3aTesieM.
Iloka3aTenbHast
byHKLYS.
IToka3saTenwsHbIE
ypaBHeHUS U
HepaBeHCTBa

12 1

Jlorapudmuueckas
byHKLYS.

2 Jlorapugmuueckue
ypaBHeHUs U
HepaBeHCTBa

12

TpuroHomeTpuueck
ve QyHKIUU U UX

3 rpaduKu.
TpuroHomeTpryeck
Ve HepaBeHCTBa

ITpousBogHasi.
4 [IpumeHeHue
TIPOM3BOJHOU

24 1

WNurerpan v ero
TIpUMeHeHus

CucreMnl
ypaBHeHUI

12 1

HatypanbHbie u
LieJible yucia

IToBTOpEHue,
06o06111eHue,
cucTeMaTH3aLus
3HaHUM

18 2

OBIIEE KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

102 6




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJ/IbHOT'O
ITPOIIECCA
OBSI3ATE/ILHBIE YYEBHBIE MATEPUAJIBI JI/I1 YYEHUKA

METOJNYECKUNE MATEPUAJIBI IJIS1 YUUTEJIA

IDUPPOBBLIE OBPASOBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETHU

NHTEPHET



