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INOACHUTEJ/IBHASA 3AIINCKA

Pabouas rporpamMMa yueOHOro Kypca «Anare6pa ¥ Hauaja MaTeMaTUUECKOTO
aHanM3a» 06a30Boro ypoBHs i obOydaroruxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe PDefiepa/ibHOrO rOCy/JapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAAPTa CPeIHETO
obiiero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHH,
TIpeIbsB/IsIEMBIX K MaTeMaTHyecKoMy 00pa30BaHWIO, YW TPAAULIUA POCCUICKOTO
obpa3oBanHus. Peanm3zaiiisi mporpaMMbl  00ecrieuHdBaeT OBJIAZIeHWe KITFOUeBbIMH
KOMIIETEHIUSIMH, COCTABJISIOIIMMH OCHOBY JII CaMOPAa3BUTHSI W HENPEPLIBHOTO
o0Opa3oBaHMs, 11eJIOCTHOCTb OOIIEKYIbTYPHOTO, TMUHOCTHOTO U TI03HABATe/IbHOTO
Pa3BUTHS JIMYHOCTH 00YyUarOIUXCS.

OE/IN N3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Asrebpa u Hayajia MaTeMaTH4eCKOTO aHalu3a» SIBJISETCS OJHUM W3
Hauboslee 3HAUMMBIX B TMpOrpaMMe CTapilied IIIKOJIbI, TMOCKOJIbKY, C O/IHOM
CTOPOHBI, OH o0ecrieunBaeT WHCTPYMEHTalbHYIO 0a3y [as U3yueHusi BceX
eCTeCTBeHHO-HayUHbIX KYPCOB, a C JIpDYyTOd CTOPOHBI, (POPMUPYET JIOTUUECKOe U
abCTpakTHOe MBIIIEHWe YuallluxCs Ha ypOBHe, HeOOXOJUMOM [Jisi OCBOEHUsI
KypcoB HH(MOPMAaTHUKH, O0OI[eCTBO3HAHUS, WCTOPDUM, CIOBECHOCTH. B pamkax
JJAHHOTO KypCa Yyuvallecsi OBJ/a/leBalOT YHUBEPCA/bHBIM $I3bIKOM COBPEMEHHOM
HayKu, KoTopast (pOpMyJIMpyeT CBOM JOCTW>XEHHUsI B MaTeMaThueckou opme.

Kypc anrebpsl 1 Hauan MaTeMaTUUeCKOr0 aHa/n3a 3aK/iaibiIBaeT OCHOBY [iIsI
YCIIEeLTHOTO OBJIaZieHWs] 3aKoHaMu (PU3WKH, XUMHHM, OWONOTUM, TTOHUMaHUS
OCHOBHBIX TeHJEHIIMM HSKOHOMUKM W OOIeCTBEHHOM »KWU3HHW, T[103BOJIsIeT
OpUEHTUPOBAThCS B COBPEMEHHBIX I[U(PPOBBIX W KOMIBIOTEPHBIX TEeXHOJIOTHSX,
YBEPEHHO MCII0/1b30BaTh UX B MOBCEJHEBHOU >XU3HU. B TO)ke BpeMsi oBiafieHue
abCTpakTHBIMA ¥ JIOTUUYECKW CTPOTMMU MaTeMaTUYeCKUMH KOHCTPYKLIMSIMU
pa3BUBaeT yMeHHe HaXO[WTb 3aKOHOMEPHOCTH, OOOCHOBBIBATb HWCTUHHOCTh
YTBEP>KJeHUsl, UCTI0b30BaTh 0000IIleHre U KOHKpeTH3aluio, abcTparupoBaHue u
aHasioruto, popMUpyeT KpeaTUBHOE 1 KPUTUUECKOe MbllilieHue. B xoje u3yueHus
anrebpbl ¥ Hauajl MaTeMaTHYeCKOro aHa/lk3a B CTapllied IIKOJie yualluecs
MOJIyYalOT HOBBIM OMNBIT pelleHusl TIPUK/IaZHbIX 3a/lay, CaMOCTOSITe/IbHOrO
MOCTPOEHUsI MaTeMaTUUYeCKUX Mo/ie/iel peaslbHbIX CUTYallUli U UHTepHpeTalyu
MOJYUEeHHbIX  pELIeHUM, 3HAaKOMSTCA C [OpUMepaMyd  MaTeMaTU4eCcKHUX
3aKOHOMEpDHOCTeid B TpUpOJle, HayKe W B UCKYCCTBe, C BbIJAOLAMUCS
MaTeMaTUYeCKUMU OTKPBITUSIMU U UX aBTOPaMH.

Kypc ob6snaziaer 3HauuTeNbHBIM BOCIMTATe/NbHBIM TMOTEHIMAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 yueOHbIN MaTepuas, CIIOCOOCTBYIOIMN (HOPMHUPOBaHUIO
HAayyHOTO MHPOBO33pEeHUs, TaK U uepe3 cCrHelMPUKy yueOHOU mAesTeTbHOCTH,



TpeOytoleit CaMOCTOATeJIbHOCTH, aKKypaTHOCTH, TIPO/IOJKUATE/TbHOU
KOHLIEHTpaLMy BHUMaHNs U OTBeTCTBEHHOCTH 3a IT0/TyYeHHBIN pe3y/IbTarT.

B ocHoBe MeToAuWKM oOyueHusi airebpe W HauagaM MaTeMaTUYeCKOTO
aHaJIM3a JIEXKUT J1eATeIbHOCTHBINA TIPUHIUI 00yueHus!.

CrpykTypa Kypca «Asrebpa v Hauasa MaTeMaTHYeCKOTr0 aHa/ii3a» BK/IOUaeT
Clefyrolye cofepykaTesJlbHO-MeTOAUYeCKUe JIMHUW: «Yucla U BBIUKC/IEHUS»,
«DyHKUIMM U rpaguKh», «YpaBHeHUss UM HepaBeHCTBa», «Hauana
MaTeMaTU4yecKoro aHanusa», «MHoxecTBa W Jordka». Bce o0OCHOBHbIe
coZilep>KaTesIbHO-MeTOAUYeCKre JIMHUM M3y4aroTCs Ha TPOTSHKEHUU [BYX JieT
oOyueHus1 B cTapllleil 11IKOJie, eCTeCTBEHHO JOTMOJHSS JPYT /pyra U IOCTeNeHHO
HachlllassiCh HOBBIMM TeMaMM M pasfenaMu. [JaHHbIM  KypC — SIB/SIETCS
WHTErpaTUBHBIM, TIOCKO/IIbKY 0OBbenuHsieT B cebe cojep)kaHHe HeCKOTbKUX
MaTeMaTHUUeCKUX JUCLIUILIVH: anrebpa, TPUTOHOMETPUS], MaTeMaTHUYeCKU aHa/u3,
Teopuss MHOXKeCcTB U Jp. [Io mMepe Toro kak yuaiyecsi oB/afieBalOT BCé Ooiiee
LIMPOKUM MaTeMaTUUeCKUM arraparoM, y HUX Ioc/ie0BaTebHO (hOPMUPYETC U
COBEPLLIEHCTBYeTCSI yMeHHe CTPOUTh MaTeMaTHUUeCcKyl MoJelb peaJbHOU
CUTyallud, TIDUMEHSIThb 3HaHWs, TOJydYeHHble B Kypce «Asrebpa uM Havana
MaTeMaTUUeCKOro aHaau3a», JJi pelleHUs] CaMOCTOSITe/IbHO C(hOPpMYJIMPOBaHHOM
MaTeMaTU4YeCKOM 3a/lauM, a 3aTeM UHTEePIIPEeTUPOBATh MOTyUeHHbIN pe3yJ/ibTaT.

CopeprkaTenbHO-MeTOAMYeCKast JIMHUA «UMcia U BBIYUC/IeHWsI» 3aBepliaer
¢dbopmMHpOBaHUe HAaBBIKOB MCIO/Ib30BaHUS IeHCTBUTEbHBIX UMCes, KOTOpoe ObLIOo
HauaToO B OCHOBHOW WIKojie. B crapiueii mikone ocoboe BHUMaHWe Y/[ie/isieTcst
(¢bopMHpOBaHMIO TIDOYHBIX BBIUMC/IUTE/NbHBIX HABBIKOB, BK/IHOYAKIIMX B Cebs
VICTIO/Ib30BaHUe pa3/IMyHbIX (OPM 3amucy [|eMCTBUTE/IBHOTO UMC/Ia, YMEHHe
pPalMOHA/ILHO BBINIOJIHATH JeUCTBUSI C HUMM, JejlaTh IPUKUIKY, OLIeHHWBAaTh
pe3ynbrar. OOyuaroiyecss TM0JyyalOT HaBbIKM TMPUOIKEHHBIX BBIUMCIIEHUH,
BBITIO/THEHUS JEeUCTBUM C YMWC/IaMM, 3alMCaHHBIMA B CTaHJApTHOM (opMme,
VICTI0JIb30BaHUSI MaTeMaTUYeCKUX KOHCTaHT, OLIeHWBAHUS YU C/IOBBIX BbIDAKEHUM.

JIuaust «YpaBHeHWs W HEpaBeHCTBa» peaM3yeTcsl Ha TPOTSIKeHHH BCEro
oOyueHMss B cTaplleil IIKoje, TIOCKOJbKY B KaXAOM pasfesie Iporpammbl
TIpe/lyCMOTPEeHO pellleHre COOTBETCTBYHOLUX 3ajad. ObOyyaroiiyecs oB/aZleBatoT
pa3MUHbBIMKA MeTOZ,aMH DeIleHUs Le/blX, palydOHalIbHbIX, WpPpPaLyOHa/IbHbIX,
NoKasaTesbHbIX, JOrapu(P)MUUeCKUX U TPUTOHOMETPUYECKMX ypaBHEHUH,
HEepaBeHCTB U UX cucTeM. [lo/ryuyeHHbIe YMeHUs UCIIO0/Ib3YOTCS [IPY UCC/IeJ0BaHUU
(YHKUMKA C TOMOLLBIO MPOM3BOJHOM, PElleHUM MPUK/IaJHbIX 3a/ay M 3a/au Ha
HaxO)KJeHWe Haubo/bIIMX W HauMeHbIIWX 3HaueHud GyHkOuU. JlaHHas
cofepkaresibHasi JMHWS BK/IOYaeT B cebs Takke (OpMUpOBaHWe yMeHHUMH
BBIMOJIHATE pacuéTel Mo ¢opmyaaM, mnpeoOpa3oBaHus Lie/biX, PaLMOHA/bHBIX,
VppaLMOHA/IbHBIX W TPUTOHOMETPUUECKUX BbIDAXKEHHWM, a TakKXe BbIpaKeHHH,



cojiepJKallux CTereHu W Jiorapudmbl. biarogaps u3ydeHuio anrebpandeckoro
Marepuasa TIPDOMCXOJWUT  JajibHellllee  pa3BUTHE  AJFOPUTMHUYECKOTO U
abCTpPaKTHOTO MBIIUIEHUSI yYall[UXCsl, (OPMUPYIOTCS HaBbIKUA [le[lyKTUBHbIX
paccyxzeHuid, paboTel C  CUMBOJBHBIMM  (OpMaMH,  TIpeZCTaB/eHuUs
3aKOHOMEpDHOCTeld U 3aBHCHUMOCTell B BHJe PaBeHCTB W HepaBeHCTB. AnreOpa
nipeasiaraeT  3(QQeKTrBHble WHCTPYMEHTbI [Jisi PpelleHusi TIPaKTUYeCKUX |
eCTeCTBEeHHO-Hay4HbIX 3ajjau, Har/siHO JeMOHCTPUPYeT CBOU BO3MO’KHOCTU KakK
s13bIKa HayKHU.

CopeprkaTenbHO-MeTOANYeCKast JUHUA «DPyHKIMM W TpaduKH» TEeCHO
repervieTaeTcs C JpyrMMU JIMHUSIMUA KYpCa, TIOCKOJIbKY B KAKOM-TO CMBbICJIe 3a/IaéT
roc/ieloBaTeIbHOCTh V3y4eHust MaTepuarna. N3yueHuve CTereHHOM,
TI0Ka3aTe/IbHOM, JIOrapu(p)mMruyeCcKor U TPUTOHOMETPUYEeCKUX (PYHKLIMH, UX CBOUCTB
¥ rpaduKoB, UCTIONB30BaHWe (YHKIUN [ pellieHus 3a/ay U3 APYruX yueOHbIX
TpeIMETOB U peasibHOW »KM3HU TeCHO CBSI3aHO KaK C MaTeMaTUUeCKUM aHaIu30M,
TaK M C pellleHWeM ypaBHeHWM U HepaBeHCTB. [Ipu 3ToM 0oJibllloe BHUMaHUe
yzensiercsi (GOpMUPOBAHUIO YMEHUS BbIpaKaTh (POPMy/aMHU 3aBUCUMOCTH MEXAY
pa3MUHbIMKA BeMUYMHAMM, HWCC/Ae[ioBaTh IOy4YeHHble (YHKIUM, CTPOUTb HX
rpadvku. MaTepuan 3TOM cojiepKaTe/IbHOM JIMHWY Halle/ieH Ha pa3BUTHe YMeHUl
Y HaBbIKOB, TO3BOJISIOLIMX BbIpaKaTh 3aBUCUMOCTH MeXAy BeJMUMHaMH B
pas/iMuyHOM (popMe: aHaIUTUYEeCKOM, rpauueckor U caoBeCHOW. Ero usydeHue
CrIocobCTBYeT pa3BUTHIO aJTOPUTMHUYECKOTO0 MBIIIJIEHUs, CMOCOOHOCTH K
0000111eHHI0 ¥ KOHKPEeTH3allux, UCTI0/Ib30BaHHIO aHAJIOTHH.

CopepxxatenbHasi MHUS «Hauasa MaTreMaTHMUeCKOro aHajau3a» T03BOJISeT
CYLLeCTBEHHO pacCIIMpPUTh KPYT KakK MaTeMaTH4yeCKuX, TaK M MPUK/IaJHBbIX 3a/ay,
JOCTYTHBIX 00YUaroIMMCs, Y KOTOPBIX TOSIB/ISIETCSI BO3MOKHOCTb MCC/Ie[JOBaTh U
CTpouTh Trpapuku GYHKIMM, oOmpefensTb WX HauOOJbIIMe U HaWMeHbIIINe
3HaueHUs], BBIUUC/ATh TUIOWAAU GUTyp U OOBEMBI Tesl, HAXOAUTb CKOPOCTH U
yCcKopeHusi TipoueccoB. [laHHasi cojeprKaTesibHasi JIMHUSI OTKpbIBAaeT HOBBIE
BO3MOJKHOCTM TIOCTPOEHUSI MaTeMaTUUeCKUX Mojiesieli peanbHbIX CUTYyaluH,
HaxOKJEHUs HaWIyullero pelleHus B TIPUK/IAAHbIX, B TOM UHKC/I€ COLMA/IbHO-
9KOHOMUYeCKHX, 3ajilauax. 3HAKOMCTBO C OCHOBAaMM MaTeMaTHMYeCKOro aHau3a
CIOCOOCTBYeT pa3BUTHIO aOCTPaKTHOTrO, (POPMabHO-JIOTHYECKOTO U KPEeaTUBHOTO
MBIIILJIEHUS], (OPMHPOBAHUI0 YMEHWW paclio3HaBaTh TIPOSIBJIEHUS] 3aKOHOB
MaTeMaTMKM B HayKe, TeXxHUKe W HCKyccTBe. OOydaromiyecs y3HAKwOT O
BBI/IAIOLLMXCS pe3y/ibTaTaX, IMOJy4YeHHbIX B XO/le Ppa3BUTHUS MaTeMaTUKH Kak
HayKH, U UX aBTOpax.

CopeprkaTebHO-MeTOAuYeCKast TMHUSA « MHOXKeCTBa 1 JIOTHKa» B OCHOBHOM
MOCBSILLIEHA  37leMeHTaM  TeOpUM  MHOXKeCTB.  TeopeTUKO-MHO)KeCTBEeHHbIe
TIpe/iCTaB/eHUs TIPOHU3bIBAIOT BeCh KYPC IIKOJIbHOM MaTeMaTWKW U TpejjiaratoT



HanboJiee YHUBEpPCAIbHBIA S3bIK, 00beJUHSIOIUN BCe pa3zie/ibl MaTEMaTHKU U eé
TIPU/IOXKEHWH, OHU CBSI3bIBAIOT Pa3Hble MaTeMaTHUeCKWe UCIUIUIMHBI B eJUHOe
1jeioe. [103TOMy Ba)KHO ZaThb BO3MOXKHOCTH IITKOJIbHUKY TOHHUMAaTh TE€OPeTHKO-
MHO>KeCTBEHHBIM $3bIK COBPEMEHHOH MaTeMaTWKH W WCII0/Ib30BaTh €ro s
BbIP@KEHUsI CBOUX MbIC/IEH.

B kypce «Anrebpa u Hauaja MaTeMaTH4eCKOrO aHaju3a» TPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MaTeMaTHUYeCKOro  MO/Ie/TMPOBAaHMS, KOTOpble TIpH3BaHbI
cchopMHpOBaTh HAaBLIKK TTOCTPOEHUST MOZieJieli peaylbHbIX CUTYalli, UCC/IeJOBAHUS
9TUX MO/iejiell C TOMOIIBI0 ammapaTa ajreOpbl U MaTeMaTUYeCcKOro aHaiau3a |
WHTEPIpPeTalUY TOJTyUYeHHBIX pe3y/bTaToB. Takue 3a/jaHus BIUIETEHBI B KaXK/[bIH
13 pa3/ie/sioB MpOrpamMMmbl, IIOCKOJIBKY BeCh MaTepUas Kypca IIUPOKO UCIOJTb3yeTCs
JUTS pellieHyst TIPUK/IafHbIX 3a7ad. [1py pelieHry peasibHBIX MPAKTUUECKUX 3a/iau
yualyecsi pa3BHUBAlOT HAO/II0aTe/IbHOCTh, YMEHHEe HaxXOJUTb 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, HCIIO/IBb30BaTh AaHAIOTHIO, 0000I[aTh M KOHKPETU3HWPOBATh
npobsieMy. [esiTelbHOCTh MO (DOPMHUPOBAHMIO HABBIKOB PEIeHUsT TPUKI/IaJHBIX
3a7lau OpPraHMU3YeTCsl B Tpoliecce M3yueHHsl BCceX TeM Kypca «Ausirebpa v Hauana
MaTeMaTHUYeCKOTO aHaTU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

B yueOHOM IJlaHe Ha W3yueHHe Kypca aireOpbl W HayaJl MaTeMaTUYeCKOTro
aHa/iM3a Ha 6a30BOM ypoOBHe OTBOAWTCS 3 yaca B Hefiemo B 10 Kacce u 3 yaca B
Hezemo B 11 Kmacce, Bcero 3a /iBa rosia ooyuenust — 204 vaca.



COAEPXXAHUE YYUEBHOI'O KYPCA
10 K/TACC

Urc/ia 1 BBIUMC/IeHUs

ParuoHanpHble unciia. OObIKHOBeHHbIE W JleCATHYHbIE ApOOH, TIPOIEHTHI,
OeckoHeUHble  TepUoAWUYecKre ApobOu.  ApudmeTnueckre  ormepauyud  C
palMOHabHLIMU YKC/IaMU, TIpeobpa3oBaHus YMC/IOBBIX BhipakeHUi. [IprMeHeHue
Ipo0eil M TIPOIIEHTOB /ISl PellleHus TPUK/IAAHBIX 3a/lau W3 pa3/IMuHbIX OTpaciiei
3HAaHWM U PeaslbHOM >KU3HU.

HevictBuTenpHble uWcia. PaluoHaibHble W UpPpALMOHA/IbHBIE  YMCIIA.
Apudmetrueckrde orepaluud C [JelCTBUTeNbHbIMU uncaamMu. [IpubmkéHHbIe
BBIUMC/IEHYSI, TIPaBU/Ia OKPYT/IeHUs], TIPUKU/IKA U OL|eHKA pe3yJ/bTaTa BbIUMCIEHUH.

Crenenb C UenbiM TokasatesieM. CraHzapTHas ¢opma  3amucH
JeNCTBUTELHOTO  uKcaa. Vcronb3oBaHWe mofxofsield  (opMbl  3amucu
JIeUCTBUTEIbHBIX YMCesl [/l pelleHUs] MPaKTUYeCKUX 3a/au M IpefCTaBieHus
JlaHHBIX.

ApubdmMeThueckuii  KOpeHb  HaTypajibHOW  cTemeHu.  [lelicTBUs  C
apu(pMeTHYeCKMMU KOPHSIMU HaTypa/ibHOM CTeTeHHU.

CHHYC, KOCMHYC U TaHT'€HC YMC/I0BOTO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHIeHC YKC/I0BOT0 apryMeHTa.

YpaBHeHUs 1 HepaBeHCTBA

ToykzecTBa U TOXKJeCTBeHHbIe TIpeobpa3oBaHUs.

[Tpeo6pa3oBaHue TPUTOHOMETPUYEeCKHUX BbID@)KEHUH. OcHOBHBbIE
TPUTOHOMETpUUeCcKre (POPMYJIbI.

YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHWe HepaBeHCTBaA.
Meto[ nHTEpBasoB.

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

PellieHrie UppallMOHA/IbHBIX YPaBHEHWM Y HEPABEHCTB.

PellieHrie TPUTOHOMETPUYECKUX YPaBHEHUM.

[IpyMeHeHMe ypaBHEeHWU W HEPAaBEHCTB K PEIeHWI0 MaTeMaThUueCKUX 3ajau
Y 33/1a4 U3 Pa3/IMYHbIX 00/1acTeil HAyKU U peasibHOU JKHU3HMU.

dDyHKIMU ¥ rpaduku

OyHKIMsA, Crmocobbl 3afanus  QyHkiyu. ['paduk dyHKIMUA. B3auMHO
oOpaTHble PYHKIIUU.

Ob6sacThb ormpejiesieHHss 1 MHOXKeCTBO 3HaueHUM GyHKuyu. Hymu dyHKUuu.
[Tpome)XyTKH 3HAKOIMOCTOSIHCTBA. YETHbIE Y HeUéTHbIe (DYHKI[UU.

CrerneHHasi QyHKIUSI C HaTypaJbHBIM U 1ie/IbIM MOoKa3aTeneM. Eé cBoiicTBa U
rpaduk. CBolicTBa U rpaMK KOPHS N-OW CTereHHu.



TpuroHomeTrprueckasi OKPY>XHOCTb, OIpeJie/leHue TPUTOHOMEeTPUYeCKUX
(yHKLMMA YMCIOBOrO apryMeHTa.

Hauana MaTeMaTU4eCKOro aHajaud3a

[TocnenoBaTeIbHOCTH, CTI0CO0BI 3a/laHuA 1oc/ej0BaTeTIbHOCTEH.
MOHOTOHHBIe 110C/1e0BaTe/IbHOCTH.

ApudmeTtnueckass ¥ TeoMeTpuuecKasi Tiporpeccuu. beckoHeuHo yObiBaroias
reoMmeTpuueckas mporpeccusi. Cymma 6eckoHeuHO yObIBaroIllei reoMeTpruuecKoi
riporpeccu. dopmysia CJI0KHBIX TMPOLIEHTOB. VICrosb30BaHUe TIPOTPecCuy [JJIst
pelleHUs peasibHbIX 3a/a4 MPUKJIAJAHOTO XapakTepa.

MHoxecTBa H JIOTUKa

MHOXXecCTBO, omepaldd HaJi MHOXXecTBaMM. [lnarpammbl Jijepa—BeHHa.
[IpruMeHeHHe TeOpeTUKO-MHOXKECTBEHHOI'O arirapara Jjisi ONUCAHWS peaslbHbIX
TIPOL[ECCOB U SIBJIEHUM, TIPY PeIlleHnH 3a/jad U3 [PYTUX yueOHbIX MpeIMeTOB.

Ornpepenenue, Teopema, CJieICTBUE, J0OKA3aTeIbCTBO.

11 K/TACC

Yuc/ia ¥ BBIYMCTIEHUS

HaTypasnbHble U Liesible uncia. [IpU3Haky JeTMMOCTH Lie/TbIX YUCeI.

CrerneHb C palMOHA/IbHBIM TOKa3aTesneM. CBOKWCTBA CTETIEeHH.

Jlorapudm uncia. [leciTuuHble U HaTypasbHble J0rapupMbl.

YpaBHeHUs ¥ HEpaBeHCTBa

[Tpeobpa3oBaHuie BhIpaXKeHUM, CO/IePrKaIIUX JIOTaprupMBbI.

[Ipeobpa3oBaHue BbIpa)KeHUH, CO/EpPXKAL[MX CTelleHW C paljMoHaIbHbIM
TIOKa3aTesieM.

[Tpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3aTe/ibHble YpaBHEHUS U HepaBEHCTBA.

Jlorapugmuyeckre ypaBHeHUs] 1 HEPABEHCTBaA.

CucteMbl TUHENWHBIX ypaBHeHHM. PellleHre MPUK/IAHBIX 3a7lauy C TTOMOII[bIO
CUCTEMBI JIMHENHBIX YPaBHEHUM.

CucTeMbl M COBOKYITHOCTH PallMOHA/IbHBIX YPAaBHEHUI U HEPABEHCTB.

[I[pumeHeHWe  ypaBHEHWM, CUCTEM UM  HEPaBeHCTB K  pELLeHHI0
MaTeMaTHUeCKUX 3aZlau W 3aJau W3 pa3/MuHbIX 00siacTell HayKd U peabHOMN
JKU3HU.

DyHKIMU ¥ rpaduku

Oynkums.  [lepuoguueckue  PyHkiuu. TIpoMeXXyTKM  MOHOTOHHOCTHU
byHKIMK. MakcMMyMbl 1 MHUHMUMYMbI (GyHKOMU. HanOosblllee ¥ HauMeHbIIIee
3HaueHue (QYHKIIUU Ha TIPOMEXYTKe.

TpuroHomeTpruueckue QPyHKIMU, UX CBOKMCTBA U IPAPUKHU.

[Toka3zaTenbHas U jiorapudmMuueckast (PyHKLUU, UX CBOKMCTBA U TPpa(UKHU.



Vcrionb3oBaHue rpadyvkoB (PYHKLUM /i pellleHus] ypaBHeHUM U JIMHeWMHbBIX
CUCTEM.

Vcrnonb3oBanue rpadykoB (QYHKUUM [Jisi MCCAe[lOBaHHs TIPOLIECCOB U
3aBUCUMOCTeM, KOTOpble BO3HUKAIOT TIPU peIIeHrH 3a/auy U3 [APYruX yuyeOHbBIX
TipeIMETOB U peasibHOM YKU3HU.

Hauana maTeMaTH4eCKOro aHa/iu3a

HenpepbiBHbIe (QyHKLIMKA. MeTos MHTepBasoB J/1s1 PellleHHst HepaBeHCTB.

[TpousBosHas  (QyHKUMHU. ['eomeTpuueckMr W (U3NUECKUU  CMBICI
TIPOU3BOJHOM.

[Tpou3BoAHbIE  3/eMeHTapHbIX  (PyHKUUMK.  DPopMysbl  HaXOX/EHHUs
TPOU3BO/IHOM CYMMBbI, TIPOU3BE/IEHUSI U YaCTHOTO (DYHKIIUM.

[TpumeHeHMe TIPOU3BOJHOW K MCC/IeJ0BaHUI0 (QYHKLHKW Ha MOHOTOHHOCTb U
9KCTpeMyMbl. HaxokjeHre Haubo/bIllero ¥ HauMeHbIIero 3HaueHus: QyHKIMN Ha
OTpe3kKe.

[IpumeHeHMe TMPOU3BOJHOW /IS HaXOXKAEHWS HaWIyylllero pelleHus B
NPUK/IAJHBIX 3a/auvax, JJjs OIlpe/ie/ieHrss CKOPOCTH TIpoLecca, 3aJaHHOro
dbopmy ot umu rpadukom.

[TepBooOpa3Has. Tabsmiia mepBooOpasHbIX.

WHuTerpan, ero reoMeTpuyecKud U (U3UUECKUM CMbICA. BbluncieHve
uHTerpana o ¢opmysie HotoroHa—/IeiibHuIIa.



IINTAHUPYEMBIE PE3YJ/IbTATBI

OcBoenve yuyebHOro mpeaMeTa «MaTeMaTHKa» [JO/DKHO 00ecrednBaTh
JOCTIKeHWe Ha ypOBHe cpeJHero o01rero oOpa3oBaHus CeIyIOIINX TMUHOCTHBIX,
MeTarnpeaMeTHBIX U IIPeIMeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaTOB:

JINMHHOCTHBIE PE3YJ/IbTATDI

JINUHOCTHBIE pe3y/bTaThl OCBOEHMsI TIPOTpaMMbI yueOHOTO IpeiMeTa
«MaremaTrKa» XapakKTepu3yrTCs:

I'paxxmaHckoe BOCIIUTaHKe:

cchOpMHPOBAHHOCTBIO TPaXKIAHCKOM TO3UI[MK 00yUarolerocst Kak akTHBHOT'O
U OTBETCTBEHHOTO UjieHa pOCCHUMCKOro o0OIecTBa, IIpe/iCTaB/ieHUEM O
MaTeMaTUYeCKUX OCHOBaX (PYHKI[MOHUPOBAHUS Pa3lUUHbIX CTPYKTYp, SIBE€HUM,
TIpoLlelyP TPaKJaHCKOTO oOiectBa (BbIOOPHI, OIMPOCHI W Tp.), YMeHUeM
B3aMMO/IECTBOBaTh C COLMA/JIbHBIMA HWHCTUTYTaMM B COOTBETCTBHM C UX
GyHKIMSIMU U Ha3HaUeHUeM.

[TaTproTHuecKoe BOCITUTaHUE:

c(hOpMHPOBAaHHOCTbI0 POCCUNCKOW TpaXkZ@aHCKOW WAeHTUYHOCTH, YBa)KeHUsI
K TMPOIIVIOMY M HaCTOSIIIIEMY POCCHUHCKON MaTeMaTUKH, [[eHHOCTHBIM OTHOIIIEHUEM
K /[OCTH)KEHUSIM POCCUUCKMX MaTeMaTMKOB M POCCHUMCKOW MaTeMaThuyecKou
IIKOJ/IbI, K WCIO/b30BAaHUIO STHUX JOCTW)KEHUM B APYIMX HayKaX, TeXHOJIOTHSIX,
chepax SKOHOMUKH.

ITyXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMS:

0CO3HAaHUEM JyXOBHBIX L[eHHOCTeu POCCHUMCKOT0 Hapo/a;
chOpMUPOBAHHOCTBIO ~ HPAaBCTBEHHOT'O  CO3HAHUS, J3THUYECKOTO TIOBeZieHUs,
CBSI3aHHOTO C TIPAKTUYECKUM MPUMeHEeHUeM J0CTU)KeHHUH HayKU U [esiTeIbHOCTBIO
yUEHOT0; 0CO3HAaHHEM JIMYHOT0 BK/Ia/la B IOCTPOEHHE YCTOMUHMBOTO OyaAyIIiero.

JcTeTUUeCcKoe BOCIIUTAHUE:

3CTETUUECKUM OTHOIIIEHWeM K MUPY, BKJIOUasi 3CTETMKY MaTeMaTUueCKuX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajau, pellIeHuH, pacCyXJieHul;
BOCITPMMMYMBOCTBIO K MaTeMaTUUeCKUM acTieKTaM pPa3/MYHbIX BHU7IOB UCKYCCTBaA.

dur3nyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBI0 YMEHUsI TIPUMEHSITb MaTeMaTuuecKue 3HaHUsl B
WHTepecax 3/J0pOBOr0 U Oe30rmacHOTo 0obpa3sa »KHW3HU, OTBETCTBEHHOT'O OTHOLLIEHUS
K CBOEMY 37I0POBBIO (3/0pOBOe MUTaHWe, COa/laHCUPOBAHHBIM PEXXUM 3aHATUNA U

OTAbIX4, perysipHas (l)I/IBI/IquKaH aKTI/IBHOCTL); (bI/IBI/I‘-IECKOI"O
COBEPIIIEHCTBOBAHMNA, npu 3dHATUAX CHOPTI/IBHO-OBAOPOBHTEHBHOﬁ
AedaTe/IbHOCTBIO.

TpyznoBoe BocniuTaHUe:



TOTOBHOCTBIO K TPYAY, OCO3HAaHWEM LIeHHOCTH TPY/AOMI00Us; UHTepecoM K
pa3nuuHbiM  cdepaMm  TIpodeCCHOHATBHOW  /eATelbHOCTH,  CBSI3aHHBIM — C
MaTeMaTHKOW W e€ TMPHUI0KEHWSIMH, YMEHHEM COBepIlaThb OCO3HAHHBIA BBIOOP
Oyayiiel mipodeccuu W peanu30BbIBaTh COOCTBEHHbIE JKHU3HEHHBbIE TIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMYy 00pa3oBaHHIO U
camMo00pa30BaHWI0 Ha TPOTSDKEHWW BCel >XM3HU; TOTOBHOCTBIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH MMPaKTUUECKUX 3a/lau MaTeMaTHUYeCKOW HarpaB/IeHHOCTH.

DKO/I0ruuecKoe BOCIHUTaHue:

c(hOpMHUPOBAHHOCTBIO 3KOJIOTMUECKON KYJbTYPhl, TMOHUMaHWEM BJIUSTHUS
COLIMaTbHO-9KOHOMHUYEeCKHX MPOLIeCCOB Ha COCTOsIHWE TPUPOAHON M COIMa/IbHOU
cpeibpl, OCO3HaHWeM TJi00anbHOTO  XapakTepa 9KOJOTMYeCKuX mpobiem;
OpHeHTalleld Ha TIPUMeHeHWe MaTeMaTUUeCKUX 3HaHWM [ pellleHus 3a/au B
o0macTd OKpy»Karolled cpefibl, TJIAHUPOBAHWS TIOCTYIIKOB W OLIeHKH UX
BO3MOJKHBIX TTOCJIe/ICTBUM [IJI1 OKPY>KatoLLler Cpefibl.

[IeHHOCTH HAayYHOT'O TTO3HAHUS:

c(OpMHUPOBAHHOCTEI0 MHPOBO33DEHUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKH, [TOHUMaHHEM
MaTeMaTUueCKOl HaykKu Kak cdepbl uesoBeUeCKOW [esTe/TlbHOCTH, 3TalloB eé
Pa3BUTHS M 3HAUMMOCTU [yIS Pa3BUTHS [UBWIM3ALMK; OBJIAIEHUEM SI3BIKOM
MaTeMaTMKH W MaTeMaTUYeCcKOW KYJbTYpOM KaK Cpe/CTBOM TIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTB/ISITh TPOEKTHYIO U MCC/Ie[0BaTeNbCKYI0 [1esSTeTbHOCTh
WHAWBU/IYaJbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHbIe pe3y/IbTaThl OCBOEHHUs ITPOrpaMMbl y4eOHOrO TpeaMeTa
«MaTemaTuka» XapaKTepPU3yTCS OBJIaZieHNEeM yHUBepCaTbHbIMHU
nosHasameabHbIMU  OelicCmeusiMu,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmgusiMuU, yHUBEPCA/IbHbIMU pe2yAsimuUBHbIMU OelicmausiMu.

1)  YHueepcanbHble  no3wasamesbHble  Oelicmeusi,  obecneuusaiom
¢opmuposaHue 6a308bix KOSHUMUBHbIX npoyecco8 obyuaiowuxcs (oceoeHue
Memooo8  NO3HAHUSI ~ OKpyXcawuwje2o  Mupda; NpuMeHeHue  /02U4ecKux,
uccaedosamenbCKUX onepayuti, ymeHuti pabomams ¢ uHgopmayuet).

ba3oBble jioruueckye 1eMCTBUS:

e BBIB/ISATH M XapaKTePU30BaTh CYIleCTBEHHbIe TTPU3HAKK MaTeMaTHYeCKUX
O00BEKTOB, TIOHSTHM, OTHOIIEHUM MeXAY TOHATUSIMU; (POPMYIHUPOBATh
oripefieJieHUs]  TIOHATWUM;  yCTaHABIWBATh  CYIIIECTBEHHBIH  ITPU3HAK
K/accupUKaI[iK, OCHOBaHHUsS /i1 0000IIeHHss W CpaBHEHWs, KPUTepUH
TIPOBOAAIMOT'O aHa/IN3a;



BOCIIPUHUMATh, (OpMy/IuMpOBaTh W  MpeoOpa3oBbIBaTh  CYXKAEHUS:
yTBep/MTe/IbHble U OTpHULaTe/bHble, eJWHUYHbIe, YacTHble U O0OILue;
yCJIOBHBIE;

BbISIB/ISITH ~ MaTeMaTMUeCKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeunsi B (akKrTax, [aHHbIX, HAOJIOZEHUSX U YTBEP)KIEHUsIX;
npejjaraTb ~ KpUTepUM [/l BBIABJIEHUS  3aKOHOMEpPHOCTed U
NIPOTUBOPEYM];

Jle1laTh BbIBOZIbI C KCIIO/Ib30BAaHWEM 3aKOHOB JIOTWKM, AeJyKTHUBHBIX U
VH/IYKTHBHBIX YMO3aK/IH0UeHUH, YMO3aK/IF0UeHUM 10 aHa/I0T1Y;
NIPOBO/IUTH CaMOCTOSTEIbHO Jl0Ka3aTebCTBa MaTeMaTUUeCKUxX
yTBEP)XJ€eHWH (TIpsiMble M OT MPOTHMBHOIO), BHICTPAUBAaTh apryMeHTaL1Io,
MIPUBO/IUTh TIPUMEPbI W KOHTPIIPUMEpPbl; 0OOCHOBBIBATH COOCTBEHHbIE
CY>XZ,eHUs Y BbIBO/IbI;

BbIOMpATh Ccriocob pereHuss yueOHOW 3amaud (CpaBHUBATb HECKOJIBKO
BapUaHTOB pellleHus, BbIOMpaTh Haubosiee TMOAXOAALIUMN C YUYETOM
CaMOCTOSITE/IbHO BbI/Ie/IEHHBIX KDUTEPUEB).

ba3oBble ncceoBaTe/lbCKre JeHCTBUS:

VICTI0/Ib30BaTh BOIPOCHI KaK HCC/e/10BaTebCKUM MHCTPYMEHT IO3HAHUS;
¢bopMy/iMpoBaTh BOIPOCHI, (PUKCUPYIOLMe TPOTUBOpeYUe, MpobseMy,
yCTaHaB/IMBaTb  MCKOMOe U  [laHHOe, (OpPMHpPOBAThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOKO MO3ULIUI0, MHEHHE;

NIPOBO/IUTH CaMOCTOSITEJIbHO CIJIAaHUPOBaHHBIU 5KCIIePUMEHT,
UCC/IefloBaHUe 110 YCTaHOBJEHHIO OCOOEHHOCTel MaTeMaTH4eCcKOro
o0beKTa, sIBJIeHUs, TIPOLIECCA, BBISBJIEHUIO 3aBUCUMOCTEM  MeX[y
o0beKTaMu, sIB/IeHUSIMU, TIPOLieccamy;

CaMOoCTOsITe/IbHO (OpMyIMpOBaTh 000011IeHNs U BBIBO/IbI MO pe3y/bTaTam
NPOBE/IEHHOr0 HaOJIIOZleHrsl, UCC/e/J0BaHtsl, OLIeHUBaTh [JOCTOBEPHOCThb
TIOJTyYeHHBIX pe3y/ibTaTOB, BBIBOAOB U 000011eHMI;

MIPOrHO3UPOBAaTh BO3MOXKHOE pasBUTHE TMpoLiecca, a TakXKe BbIJBUraTh
TIPe/II0JIO’KEHHS O er0 Pa3BUTHU B HOBBIX YC/IOBUSIX.

Pabora c undopmariiueii:

BBISB/IATh JeUIUThl MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX [/Is1 OTBETa
Ha BOIPOC U [JI peLleHUs 3a/jauu;

BbIOMpaTh ~ WHGOpPMAI[MI0O W3  MCTOYHUKOB  pa3/iMyHbIX  TUIIOB,
aHa/JIM3MpOBaTh, CUCTEMATU3UPOBaTh U WHTEPIIPETUPOBATh HMH(OPMAaLIO
pa3/IMYHbIX BUZIOB U (DOPM Mpe/ICTaB/IeHNS;

CTPYKTYpPUPOBaTh MH(OPMaL[IO, TIPe/ICTaB/ISITh €€ B pa3/iMuHbIX (hopmax,
WJUTFOCTPUPOBATh Tpaduuecky;



2)

OLleHUBaTh HaJE&XHOCTh vuHdopMaln 1o CaMOCTOSITE/TbHO
chOpMyTMPOBAaHHBIM KPUTEPUSIM.
YHugepcanbHble KOMMYHUKamueHble Oelicmgus, obecneuugarom

c(hOpMUPOBAHHOCMb COYUA/IbHBIX HABBIKOB 0OYUArOUUXCS.
Oob1enmue:

BOCIIDUHUMAaTb U (POPMYy/JMpPOBaThb CYXXJEHUSI B COOTBETCTBUM C
YCJIOBUSIMM U 11e/1IMU 0011]eHHsT; SICHO, TOUHO, TPAMOTHO BbIpa)KaTb CBOIO
TOYKY 3D€HHUs B YCTHBIX U MUCbMEHHBIX TEKCTaX, [jaBaTh MOSCHEHUS T10
XO/ly pellieHus 3a/laul, KOMMEeHTHPOBAaTh MOJTyUeHHbIN pe3y/ibTar;

B X0/ile 00CY>KZIeHUs 3alaBaTh BOIIPOCHI M0 CYI[eCTBY 00CYKIaeMoil TeMbl,
npo6sieMbl, pelllaeMo 3a/jJaul, BbICKa3bIBaTh W/ieH, HalleJleHHbIe Ha MOUCK
pelleHusl; COMOCTaB/ASITh CBOU CYXKIEHUS C CYXXIEHUSIMA [IPYyTHUX
YUaCTHUKOB JMajiora, oOHapy>KUBaTh pa3/nuuuie W CXOZCTBO TO3UIUH; B
KOppeKTHOU (popMe (hopMy/IMpoBaTh pa3HOIIaCcUsi, CBOU BO3PaKeHHSsI;
Npe/CTaBaATh  pe3yJ/bTaTbl  pelleHds  3aJauyd,  SKCIIePUMEHTa,
UCC/IeIOBaHUs],  TIPOEKTa;  CaMOCTOSITe/IbHO — BbIOMpaTh  Qopmar
BBICTYTIJIEHUS C YUETOM 3a/1ay Mpe3eHTal[ii U 0COOeHHOCTel ayJUTOPUH.

CoTpyaHHUUeCTBO:

3)

MOHMMAaTb W MCIO/Jb30BaTh  IPEUMYIECTBA  KOMAHJHOM U
WHAWBU/IyaIbHOM pabOThI MPH pellieHnH yueOHBIX 3a/jau; MPUHUMATh L1e/Tb
COBMECTHOH [leATe/IbHOCTH, IUIAHUPOBaTh OpPraHW3alMi0 COBMECTHOMN
paboThI, pacripesiesiiTh BUABI paboT, 10roBapyUBaThCs, 00CY>K/AaTh MPOLIeCC
Y pe3y/sbTaT paboThl; 000011]aTh MHEHUSI HECKOJIBKUX JTHO/Iel;
yuaCTBOBaTh B TPYIMIOBLIX (hopMax paboThI (06Cy>k1eHusI, 00MeH MHEeHMUH,
«MO3TOBBI€ IITYPMbl» W HHbIE); BBIMOJHATH CBOI YacThb pabOThl U
KOOD/IMHUPOBaTb CBOU [I€HCTBUS C [ADYTUMH WieHAaMU KOMaH/bI;
OlLIEHMBaTh KaueCTBO CBOEro BK/aZia B OOIIWI TPOJYKT IO KPHUTEPHSM,
cchopMy/IMPOBAHHBIM YYaCTHUKAMM B3aUMO/[€HCTBHSI.

YHueepcanbHble  pezyassmueHble  Oelicmeusi,  obecneuusaiom

(popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUUHOCTIU.
Camoopranusauus:

COCTABJIATH IlJIaH, aJITOPUTM pEIIeHUA 3d0d49H, BBI6I/IpaTb Crioco0 pemeHuda C

YUuéTOM MMEIOIIUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTUPOBATh
Yl KOPPEKTUPOBaTh BAaPUAHTHI pelleHn ¢ Y4ETOM HOBOW MH(OpMaLvy.
CaMOKOHTpOJIb:

BJaZ/ieTh HaBbIKaMU T[I03HaBaTelbHOW pedieKCMd KaK  OCO3HaHUS
COBepIlIaeMbIX JeHCTBUNM W MBICJIUTENbHBIX MPOLIECCOB, UX Pe3yJ/bTaToB;
BAa/leTb CrocobamMu  CaMOTPOBEPKH, CaMOKOHTPOJII —TIpoljecca U
pe3y/bTaTa pelleHus MaTeMaTHUeCKOM 3a/lauu;



e TIpeABUJETb TPYJHOCTH, KOTOpble MOTYT BO3HHUKHYTb IpU PpeLIeHUuU
3a/laud, BHOCWUTb KODPPEKTHBBI B [eSITeJIbHOCTb Ha OCHOBE HOBBIX
00CTOSITeNMBCTB, IaHHBIX, Hali/IeHHBIX OIIMOO0K, BbISIB/IEHHBIX TPY/IHOCTEM;

e OI[eHMBaTh COOTBETCTBHE pe3y/ibTaTa I[eId W YCIOBUSM, OOBSICHSTH
TIPUYMHBI TOCTW)KEHUS] WU HEeNOCTW)KEeHUs] Pe3y/bTaTOB AesiTe/TbHOCTH,
HaXOAWUTb OIIMOKY, JaBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATHI

OcBoenue yueOHOT0 Kypca «Ayrebpa ¥ Hauajia MaTeMaTHUeCKOTO aHa/IK3a»
Ha ypOBHe cpejHero o0Iero odpa3oBaHHs JO/DKHO 00eCIreurBaTh JOCTHKEHHE
CJIeAYIONINX MPeIMEeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTAaTOB:

10 K/TACC

Yucia ¥ BLIYMC/IeHUA

OnepupoBaTh TMOHATHUAMM: paLMOHA/JbHOE U [EeMCTBUTE/bHOE YHCJIO,
0OBbIKHOBEHHasI U fiecITUYHasi ipoOb, MPOLIEHTHI.

BbIMo/HATE ~ apuMeTHyecKde — onepanuud  C  palMOHaJbHBIMA U
JleMICTBUTE/IbHBIMU YK CJIaMU.

BhbInosiHATE NpUO/IMKEHHBIE BBIUKC/IEHUS], UCTI0/b3Ys TIpaBr/a OKPYIJIeHUs,
Jilenath NPUKUAKY U OLEHKY pe3y/ibTaTa BbIYMCIEHUM.

OrnepypoBaTh TOHATUSAMU: CTelleHb C LieJIbIM I[10KasaTejieM; CTaHZapTHas
dopMa 3amMcHd [eHMCTBUTE/NILHOTO YWC/Ia, KOpPeHb HaTypalbHOM CTemNeHW;
VICTI0/Ib30BaTh MOAXOALYI0 (JOPMY 3aIlvCH JeUCTBUTEIbHBIX YUCesT [JIs1 peLleHts
MPaKTUYECKUX 3a/lay U MpeJCTaBAeHUs JaHHbIX.

OrnepypoBaTh MOHATUAMU: CUHYC, KOCUHYC Y TaHI'e€HC [POM3BOJILHOIO YIJIa;
MCTI0/Tb30BaTh 3alMCh IMPOM3BOJILHOTO YIJia uepe3 oOpaTHbIe TPUTOHOMETpUUecKre
byHKUUU.

YpaBHeHus 1 HepaBeHCTBA

OrnepypoBaTh TIOHATHUSAMM: TOXK[ECTBO, ypaBHEHHe, HepaBeHCTBO; LieJioe,
paLoHaIbHOe, UppallMOHa/IbHOe ypaBHeHUe, HepaBeHCTBO; TPUIOHOMeTpUYecKoe
ypaBHeHUe;

BhInonHSATh TTpeobpa3oBaHusl TPUTOHOMETPUUECKUX BbIPA)KEHWM U pellaTh
TPUTOHOMeTpHUUYeCKHe ypaBHEeHNs.

BhInosiHATE TipeoOpa3oBaHUsl 1ieJIbIX, PALMOHANbHBIX U WPPALMOHAIBHBIX
BBIDOKEHWW W pelllaTb OCHOBHble THUIIBI  LleJIbIX, palMOHAa/IbHBIX U
VppaLMOHAIbHBIX YPaBHEHUM U HEPABEHCTB.

[TpumeHSTh ypaBHEHHsI U HEPABEHCTBA [I/Is1 pellleHUs] MaTeMaTUUeCKUX 3azau
¥ 3a/lay U3 pa3uuHbIX 00/1acTeit HayKu U peasbHOM »KU3HHU.



MogenvpoBath peaibHble CHUTyallu Ha s3bIKe ajareOpbl, COCTaB/IATh
BLID&)KEHUS], YypaBHEHUs, HepaBeHCTBA MO YCJOBHIO 33/laud, HWCCAe[0BaTh
TOCTPOEHHbIe MO/Ie/IY C UCII0/Ib30BaHUEM arirapara anareophl.

@DyHKIUM ¥ rpauKu

OnepupoBaTh MOHATUSIMU: (QYHKLUS, CIIOCOObI 3aaHusi PyHKUMM, 06/1acTb
ompejie/ieHUs] ¥ MHOKeCTBO 3HaueHUW (QYyHKUUM, rpaduk (QYHKLIUU, B3aUMHO
oOpaTHble QPYHKLIUU.

OnepvpoBaTh TOHATUSIMUA: UYETHOCTb W HEUETHOCTb (PYHKLUU, HYIH
(GYyHKLMH, TPOME)XYTKH 3HAKOIIOCTOSIHCTBA.

HWcnonb3oBaTh rpadvku GyHKLWN JJ1 pelieHusl ypaBHEeHU.

Ctpouth ¥ uuTath rpayku JUHEMHOM (DYHKLMM, KBaJpaTUYHOU (DYHKLIUH,
CTeNeHHOU (PYHKLMU C L]eJIbIM TT0Ka3aTesieM.

Wcnonb3oBaTh Tpauky GYHKLUM A9 WCCAe[iloBaHUSI TIPOLIECCOB U
3aBUCHMMOCTeN TP pellleHrH 3a/lau W3 PYTUX yueOHbIX MpeAMeTOB U peasbHOU
YKU3HU; BbIpaKaTh (JOPMYJIaMH 3aBUCUMOCTU MeX/y BeJTMUMHAMMU.

Haua/sia MaTeMaTHuecKoro aHajau3a

OneprpoBaTh TMOHATUSMU: TI0C/A€[0BaTeNbHOCTb, apudMeTHUecKas U
reoMeTpruyecKast Mporpeccumu.

OnepupoBaTh TMOHATUSMU: OeCKOHeUHO yObiBarolljas TreoMeTpuuecKast
Tporpeccusi, Ccymma 6eCKOHeUHO yObIBaroIIieil reoOMeTprUueCKOM Mporpeccuy.

3a/laBaTh MOC/IeJ0BaTeIbHOCTH PA3/IMUHBIMU CTIOCO0aMMU.

Vcno/sb30BaTh CBOMCTBA MOC/AE[0BATEIbHOCTEN U TIPOTPECCUM /1Sl PelleHUsT
peasibHBIX 3a7lau TIPUK/IaJHOTO XapakKTepa.

MHo>kecTBa U JIOTHKA

OneprpoBaTh NOHATUSMU: MHOXXECTBO, OTepaLiuy HaJj MHOXKeCTBaMH.

Wcrnonb30oBaTh  TEOPETUKO-MHOKECTBEHHbIM — ammapar /[Jisi  ONMCaHus
peasibHbIX TIPOLIECCOB U SIBJIEHWM, TIPU pelleHrH 3aJad W3 [JPYrux yueOHbIX
TIpeIMeTOB.

OneprpoBaTh  MOHATHSIMHU: orpejiejieHUe,  Teopema,  C/Ie[|CTBUe,
Jl0Ka3aTeJibCTBO.

11 K/TACC

Yuc/ia ¥ BBIYMCTIEHUS

OnepupoBaTh TMOHSATHUSMU: HaTypajbHOe, 1le/loe UUC/IO0; WCI0/b30BaTh
TIPU3HAKHU eJIMMOCTHU Lie/IbIX Urcesl, pa3jioykeHre Uuc/ia Ha TPOCThle MHOXKUTEeU
JI7IS1 peltieHust 3a/1au.

OnepupoBath MOHSITHEM: CTeleHb C pal[MOHa/IbHbIM TT0Ka3aTe/ieM.

OnepupoBath TOHITUSIMU: JIOTapU(PM UHMC/a, JeCATHYHble W HaTypasbHbie
norapu@mei.



YpaBHeHMa U HepaBeHCTBA

[lpyuMeHsATL CBOWCTBA CTereHW [Jisi TMpeoOpa3oBaHUs  BbIpaKeHUM;
OMepypoBaTh MOHATHUSAMM: [OKa3aTelbHOE ypaBHEHHWE M HepaBeHCTBO; pellaTh
OCHOBHBI€ THIIbI [T0Ka3aTeIbHbIX YPaBHEHUU U HEPAaBEHCTB.

BbImonHATh Tpeo0pa30BaHUs  BLIDKEHHM, CO/epXKall[uX JoraprdMbl;
OrepypoBaTh MOHITUSIMU: JIorapu(MUUeCKoe ypaBHEHME Y HEPaBEHCTBO; pellaTh
OCHOBHBI€ THIIbI JIOTapU(IMUUECKUX YPaBHEHUM U HEPABEHCTB.

HaxouTe pelieHys MPOCTENIIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OrneprpoBaTh TMOHATHSAMM: CUCTEMa JIMHEMHBbIX YPaBHEHUU U €€ pelleHue;
WICII0/Ib30BaTh CUCTEMY JIMHEWHBIX YPABHEHUU [IJIS1 pelleHrs MPaKTUYeCKUX 3azadu.

HaxoguTh pelieHusi MPOCTENIINX CUCTEM M COBOKYITHOCTEM paljMOHA/IbHBIX
yPaBHEHMM U HEpaBeHCTB.

MogenvpoBaTth peaiibHble CHUTyallu Ha sA3bIKe ajareOpbl, COCTaB/ISATh
BbIDA)KEHHWsl, yPaBHEHWs, HEPABEHCTBA M CHUCTEMbl TI0 YC/JOBUIO 3aJjauM,
WCCeJoBaTh MOCTPOeHHbIe MO/Ie/ U C UCTI0/Ib30BaHMeM arlrapaTa ajareopsbl.

dDyHKIMU ¥ rpaduku

OnepupoBarth  TMOHSTUSIMU:  TepuoAuueckasi  (GYHKLUs, TPOMEXYTKU
MOHOTOHHOCTH ~(YHKLMH, TOUKM 9JKCTpeMyMa (yHKLUUM, Haubosibillee U
HavMeHblllee 3HauyeHus1 (QYHKLMKA Ha T[POMEXYTKe; HCIOAb30BaTh WX [JId
vcciejoBaHus (DyHKLIMM, 3a[JaHHOW rpadruKoM.

OnepupoBath MOHATUAMU: TpadUKU MOKa3aTeNbHOM, JiorapudmMuueckon u
TPUTOHOMETPUUYEeCKUX (YHKIMM; n300pakaTb UX Ha KOOPJAWHATHOMN TJIOCKOCTH U
VICTI0J/Ib30BAaTh J1JIs1 pelleHus] YypaBHEHU U HepaBeHCTB.

N306pakaTh Ha KOOPAWHATHOM TJIOCKOCTU rpadvKy JTMHENHHBIX YpaBHEHUIM
Y WCIIO/Tb30BaTh UX JJIs peLleHrs CUCTEMbI JIMHEMHBIX YDaBHEHU.

Wcnonb3oBaTh Tpauky (QYyHKOUM A7 WUCC/e[0BaHUSl TIPOLIECCOB U
3aBUCHMOCTeN 13 JPYTUX yueOHbIX JUCLUIIVH.

Havana MmaTeMaTH4eCKOro aHa/iu3a

OnepupoBaTh MOHATUSMU: HerpepbiBHasi (QYHKLIYS; TTPOU3BOAHAS (DYHKLIUU;
WCII0/Tb30BaTh FreOMeTPHUUYEeCKUM 1 (PU3NUeCKrid CMbIC/T IPOX3BOAHOM /ISl pellieHust
3ajau.

HaxouTbe NMpOU3BO/HBIE 3/1IeMEHTapHBIX (DYHKLUU, BBIUKC/IATH POU3BO/HBIE
CYMMBbI, TIPOM3Be/IeHUs], YaCTHOTO (DYHKIIUIA.

K crnosib30BaTh TIPOU3BOAHYIO /11 UCC/IeZi0BaHUS (DYHKLIMM HA MOHOTOHHOCTD
Y 5KCTPEMYMBI, IPUMEHSTh Pe3yJbTaTbl UCC/IeJ0BaHUS K IOCTPOEHUIO TPa(UKOB.

Vcrnonb30BaTe TIPOU3BOJHYIO /I HaxOXK[EHWs HaWIydlllero pelieHus B
TIPUKJIa/IHBIX, B TOM YKUCJ/Ie COLMA/IbHO-3KOHOMUUECKHUX, 3a/lauax.

OnepvpoBaTh TMOHATUSMH: TiepBooOpasHasi W UWHTerpaj; [OHUMAaTh
reoMeTpuYecKrU 1 (pU3MYeCcKui CMbIC/T MHTerpasa.



HaxoguTh mepBOoOOpasHbie 371€MEHTApHBIX (YHKLMH; BBIUHUC/IATH UHTErpasl
1o ¢popmyne HeroToHa—J/IeliOHUIIa.

Pemmath NMpUK/IaAHbIE 337laud, B TOM UKCJIE COLMATbHO-9KOHOMHUUYECKOTO M
¢bu3nUecKoro xapakrepa, CpeZicCTBAMHA MaTeMaTUUeCKOT0 aHa/Iu3a.



TEMATHUYECKOE IVNTAHMPOBAHUE
10 K/TACC

KosmmyecTBo yacoB

Ne
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n padoThI
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11 K/TACC

Ne HaumeHoBaHue
n/ pa3jesioB U TeM
n NnporpamMmMsbI

KoauuecTBo 4acoB

Bcero

KoHTpo/ibHBIC
padoThI

ITpakTHyeckue
padoThI

JJ/IeKTPOHHbIe
(udpossbie)
odOpa3oBare/b
HbIe pecypchl

CrerneHs C
palOHa/IbHBIM
TI0Ka3aTeJIeM.
IToka3aTenbpHas
byHKLHS.
IToka3aTenbHbIe
ypaBHEHUS U
HepaBeHCTBa

12

Jlorapugmuueckas
byHKLHS.
Jlorapudmuueckue
ypaBHeHUs U
HepaBeHCTBa

12

Tpuronomerpuyeck
ve QYHKIUU U UX
rpauKu.
Tpuronomerpuyeck
vie HepaBeHCTBa

IIpoussopaHas.
ITpumeHeHue
TIPOU3BOHOU

24
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12
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