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IMOACHUTEJ/IBHAMA 3AIIMCKA

Pabouas rmporpamMMa yuebHOro Kypca «Ajre6pa ¥ Hauajia MaTeMaTHYECKOTO aHa/Ii3a»
6a3oBoro ypoBHs /s obyvaronuxcst 10 —11 kmaccoB pa3paboTaHa Ha ocHoBe DefiepasTbHOT0
roCyZapCTBEHHOr0 00pa3oBaTe/IbHOTO CTaHJapTa cpefHero obmero obpa3oBaHus, C YIETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHMH, MPeIbSIB/ISEMbIX K MATEMAaTHYECKOMY 00pa30BaHMUIO, U
TPAIML[UA POCCUICKOr0 0Opa3oBaHMs. Peanu3sanys rporpaMmbl 0OecrieurBaeT OBJIaJieHHe
K/TFOUEBBIMU KOMIIETEHIIUSIMH, COCTAB/ISFOI[AMU OCHOBY JI/Isl CAMOPa3BUTHUS ¥ HETIPEPhIBHOTO
oOpa3oBaHwusl, 1[eJIOCTHOCTb OOIIEKY/TbTYPHOTO, IMYHOCTHOTO U TO3HABATebHOTO Pa3BUTHS
JTMYHOCTU 00YYArOIIUXCS.

OE/JIN N3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hauasa MaTeMaTHUeCKOTrO aHa/lW3a» sIB/SeTCsl OfJHUM K3 Haubosee
3HAUMMBbIX B IPOrpaMMe CTapllieid IIKOJIbI, TIOCKOIbKY, C OJJHOM CTOPOHBI, OH 00ecrieurBaeT
WHCTPYMEHTa/IbHYI0 0a3y /i M3yueHUsI BCEX eCTeCTBEHHO-HayuyHbIX KypCOB, a C ApPYyrou
CTOpPOHBI, (OPMHUDYyeT JioTHUeckoe U abCTpaKTHOe MBIIIJIeHHe YYaluXxCsi Ha YpPOBHE,
HeoOXOMMOM [jii  OCBOEHHMSI KypCOB HWH(ODMATHKH, OOILeCTBO3HAHUS, WCTOPHH,
C/I0BeCHOCTH. B paMkax [JaHHOro Kypca ydaluecsl OB/aZieBalOT YHUBEPCAIbHBbIM SI3bIKOM
COBpPEMEHHOW HayKH, KOTopasi GOpMy/IMpYyeT CBOM JOCTH)KeHHUsI B MaTeMaThUueckoi ¢opme.

Kypc anrebppl ¥ Haua/ MaTeMaTU4YeCKOTO aHalaM3a 3aK/lafiblBA€T OCHOBY [Jisi
YCIIEIITHOTO OBJIa/IeHUs] 3aKOHaMU (U3WKH, XUMHM, OWOJIOTHH, TTOHMMAaHUS OCHOBHBIX
TeH/JEeHIIMA HSKOHOMHKH U OOIIeCTBEHHOW JKW3HU, TI03BOJII€T OPWEHTHUPOBAThCS B
COBpPeMEHHBIX LU(POBBIX U KOMIMBIOTEPHBIX TEXHOJOTUSX, YBEePEHHO HCII0/b30BaTh HUX B
TIOBCETHEBHOM >KU3HU. B TOXXe BpeMsi OB/ajieHWe abCTPaKTHBIMH M JIOTUYECKU CTPOTMMH
MaTeMaTUUeCKUMU KOHCTPYKLMSIMA pa3BUBaeT yMeHHWe HaXOJWTb 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTH YTBEP)KIEHHs, HCIOIb30BaTh 0000IeHre ¥ KOHKpEeTHU3aluio,
abcTparvpoBaHre W aHalo0Tyo0, GOPMUPYeT KpeaTHBHOE U KpUTUUYECKOoe MblllieHue. B xoze
v3yueHusi ajreOpbl M Hayaj/l MaTeMaTHUeCKOrOo aHajau3a B CTaplleidl IIKoje ydJaluecs
MOJIy4yar0T HOBBIA OMBIT pellleHusl MPUKIaJHbIX 3aZlau, CaMOCTOSITE/IbHOTO TOCTPOEHUs
MaTeMaTUUeCKUX MoJjesiell peanbHbIX CATyallMi W WUHTepIIpeTaliy MOy4YeHHbIX pellleHuH,
3HAaKOMATCA C TpUMepaMHd MaTeMaTHMYeCKUX 3aKOHOMEPHOCTeM B TpUpOJie, HayKe U B
HCKYCCTBe, C BbIJAOIIMMHUCS MaTeMaTH4eCKUMU OTKPBITHUSIMU U WX aBTOPaMHU.

Kypc ob6sazaet 3HaunTe/IbHBIM BOCITUTATE/TBHBIM TTOTEHI[HA/IOM, KOTOPBIM pean3yeTcst
KaKk uepe3 yueOHbIM MaTepuas, CIOCOOCTBYIOIMKM  (DOPMUPOBAHUIO  HAyUHOTO
MHUDOBO33DeHHUsi, TaK U uepe3 crelupuky yueOHON JesdATenbHOCTH, Tpebyrolei
CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, TMPOJO/DKUTE/IbHOM KOHLIEHTpalyMd BHUMaHUSl W
OTBETCTBEHHOCTH 3a MO/y4YeHHbI! pe3ybTarT.

B ocHoBe MeToauku 00yueHHs anrebpe W HayajaM MaTeMaTHUYeCKOTO aHajM3a JIeKUT
JlesiTe/TbHOCTHBIM MPUHLIMIT 00yUYeHusl.

CrpykTypa Kypca «Asirebpa ¥ Hauaja MaTeMaTHUeCKOTO aHalu3a» BK/IHOYaeT
C/lelyIoliye CoflepykaTe/IbHO-MeToAuueckue JUHUM: «Uucaa U BelUUCTeHUs», «PYHKIUN U
rpaduku», «YpaBHeHUss W HepaBeHCTBa», «Hauasa MaTeMaTMUeCKOro aHasu3a»,
«MHoOXecTBa U JIoTMKa». Bce OCHOBHBIE COflep)KaTe/lbHO-MeTOANUeCKHe JIMHUU H3Yy4atoTCsl
Ha MPOTsDKeHUH ABYX JieT 00yueHus B CTapliel 1IKoJie, eCTeCTBeHHO JIOTIOJHSS APYT Apyra U



TOCTeNIeHHO HAChILasiCh HOBBIMA TeMaMW UM pa3fiefaMd. [laHHBIA KypC SIB/SIETCS
WHTerpaTUBHBIM, MTOCKOIbKY 00bejuHsieT B cebe cofiep)kaHre HeCKOJTbKHUX MaTeMaThUuecKuX
JUCLIATIIVH: anrebpa, TPUrOHOMEeTPYs, MaTeMaTHUeCKUI aHau3, TeOPUSI MHOXKECTB U Ap. 1o
Mepe TOTO KakK yuall[iecsl OB/IafieBaloT BCE Dosiee MIMPOKWM MaTeMaTUYeCKUM arrapaTtoM, Y
HUX  TIOC/TefoBaTesibHO  (OPMHUDYeTCsi U COBEPLIEHCTBYeTCS  yMeHHe  CTPOUTH
MaTeMaTHUeCKyr0 MOJie/ib peaslbHOM CUTyalluH, TPUMEHSTh 3HaHUs, T0JydyeHHble B Kypce
«Asrebpa ¥ Hayaja MaTeMaTU4YeCKOTO aHaau3a», MJIs  PelLIeHHs CaMOCTOSITeNTbHO
chopMy/IMpOBaHHON MaTeMaTHUecKoW 3ajjaud, a 3aTeM WHTepIIPeTUpPOBaTh T[0/yYeHHbIN
pe3y/bTar.

CopepkaTe/lbHO-MeTOAUUECKass JUHUST —«Yucia Y BBIUMCIEHHs»  3aBepiliaeT
(hopMHpOBaHNEe HABBIKOB HCIO/Ib30BAHUS JEMCTBUTE/LHBIX UHCEI, KOTOpPOoe ObLI0 HauaTo B
OCHOBHOM 1Kosne. B crapiieii mkose ocoboe BHMMaHue yJesieTcs (OPMHUPOBAHUIO
TIPOYHBIX BBIUMC/IUTE/EHBIX HABBIKOB, BK/IIOUAIOIIUX B cebs MCIOIb30BaHME DPA3/IMYHbIX
dopm 3amnucH AelCTBUTENBHOTO YKC/ia, YMeHMe paljoOHa/IbHO BBITIOJHATH JeHCTBUS C HUMY,
JleJ1aTh TIPUKUAKY, OLIEHUBATh pe3y/ibTaT. OOyJaromnrecs moyyaroT HaBbIKU MPUOIKEHHBIX
BLIUMC/IEHUM, BBITIOJIHEHUSI AEMCTBUM C UMC/IaMH, 3allMCaHHBIMU B CTaHJAPTHOM ¢opMme,
WCTIO/Ib30BaHUSI MaTeMaTUUeCKUX KOHCTaHT, OLIeHUBAHUSI YMC/IOBBIX BhIDA’KEHHM.

JIunusi «YpaBHeHUs] U HepaBeHCTBa» peau3yeTcsi Ha TIPOTSKeHUH BCero o0yueHHs B
CTaplleii MIKoJie, TIOCKOJIbKY B KaXK/IOM pasjiesie MporpaMMbl TMpeAyCMOTPEHO pelleHre
COOTBeTCTBYIOLIMX 3ajau. OOyuaroiiyecss OB/IaZieBalOT pa3/UUHBIMH MeTO/laMH pelLleHust
L[e/IbIX, PAalMOHANbHBIX, HWpPpAlMOHA/IBLHBIX, TIOKa3aTelbHbIX, JOrapuMUUecKux U
TPUTOHOMETPUUECKUX ypaBHEeHUI, HepaBeHCTB W UX cucteM. [lonydyeHHble yMeHUs
WCTIO/Ib3YIOTCSA  TIPU  MCC/IeflIoBaHUM  (DYHKLMMA C TIOMOIIbIO TIPOM3BOJHOM, pelleHun
MPUK/IAZHBIX 33/ad M 3a/lad Ha HaXOXKJEeHWe HauOO/bIIMX M HAUMEHBIIMX 3HaueHUiH
¢byukumu. [TaHHasi cozieprkaTesibHasi JIMHUS BK/IIOUaeT B ce0st Takke OPMUPOBaHUE YMeHUH
BBIMOJIHATL ~ pacuétbl 10  ¢opmynaM, TipeoOpa3oBaHUsI  Le/bIX, PalMOHABHBIX,
VppaLMOHA/IbHBIX U TPUTOHOMETPUUYECKUX BhIPAXKEHUM, a TaKKe BbIpaKEHWM, CofiepyKalllix
cTerieHW W jiorapudMmbl. Brarojapst m3yuyeHuto anrebpandyeckoro marepuana MPOWCXOAUT
Ja/ibHelIllee pa3BUTHe aJrOPUTMUYECKOTO M abCTPAaKTHOTO MBILIUIEHUS]  YUallXCS,
(hOpMHUPYIOTCS HaBBIKUA JIeAYKTUBHBIX pacCy>KIeHWH, paboThl C CMMBOJBbHBIMU (hOpMaMH,
Tipe/iCTaB/IeHUs] 3aKOHOMEPHOCTel 1 3aBUCUMOCTeH B BH/le paBeHCTB 1 HepaBeHCTB. Asrebpa
nipefaraetT 3¢ GdeKTUBHbIe WHCTPYMEHTBI [Jis pellleHWs TPaKTUUeCKUX W eCTeCTBeHHO-
HayuHBIX 3a/jay, HarJsiiHO JeMOHCTPUPYeT CBOM BO3MOYKHOCTH KakK si3blKa HayKHU.

CopeprkaTeTbHO-MeToinuecKast TUHUS « DYHKIMK U TpadUKH» TECHO TIeperIeTaeTCs C
JIPYTUMHM JIMHUSIMU Kypca, TIOCKOJIbKY B KAaKOM-TO CMBIC/Ee 3a/]aéT TI0C/ieZiloBaTeTbHOCTh
M3yueHUs Marepuasa. V3yueHuWe CTerleHHOM, II0Ka3aTe/bHOW, JiorapudMHUUYeckod U
TPUTOHOMETPUYECKMX (DYHKI[MM, UX CBOHCTB W rpadUKOB, WCMOIb30BaHUE (DYHKIMH /s
pellieHust 3a7iau U3 APYruX yueOHBIX MPeJMEeTOB W peaslbHOM »KM3HW TECHO CBS3aHO Kak C
MaTeMaTUUeCKUM aHa/lM30M, TaK U C pellleHHeM ypaBHEeHWM U HepaBeHCTB. [Ipu 3Tom
Oonbllloe  BHUMaHWe yjenseTcsi (OPMUPOBAHUIO YMeHMs BbIpakaTb GopMyaaMu
3aBUCUMOCTU MEX]y Ppa3/dyHbIMA BeJWYMHAMU, WCCAe/I0BaTh IO/yueHHble (YHKIUH,
cTpouTh uXx rpaduku. MaTepuan 3TOM cojiep)KaTe/IbHOM JIMHWW Halle/ieH Ha pa3BUTHe
yMeHUW U HaBBIKOB, TIO3BOJISIIOIIMX BBbIPA)KaTh 3aBUCUMOCTH MeXKAy BelMUMHAMU B
pa3MuHol ¢opMe: aHaIUTUUeCKOW, rpaduueckodi U cjoBecHOWM. Ero wusydeHue



CTIOCOOCTBYET PAa3BUTHIO aATOPUTMHAYECKOTO MBIIUIEHHs, CITOCOOHOCTH K 0O0OOIIeHUI0 U
KOHKDETU3aL[|UH, UCI0/Ib30BaHUIO aHa/IOTHH.

CopepkaTenbHass mHUSI «Hauasa  MaremMaTMuecKoro — aHaiau3a»  IO3BOJISIET
CYIIIeCTBEHHO PaCIIUPUTh KPYT KaK MaTeMaTUUeCKUX, TaK U MPHUKIAZHbIX 3a/]a4, JOCTYITHBIX
00yyYaroImuMcsi, y KOTOPBIX TOSIB/IIETCS BO3MOXKHOCTh HCC/IEIOBaTh U CTPOUTH TI'PadUKH
GbyHKIMIA, ornpeAensTh WX HauOOJbIIME W HAWMEHBIIMEe 3HAYEeHUs, BBIUMC/ISTH TUIOLIAIU
buryp u 00BEMBI Te/l, HAXOJUTh CKOPOCTH M YCKOpeHHWs TmpoiieccoB. [laHHas
cofiep>KaTesibHasi JIMHUST OTKPbIBA€T HOBbIE BO3MOKHOCTH TTOCTPOEHHUSI MaTeMaTH4yeCKHX
Mo/iesield peasibHbIX CUTYal[Mi, HaXOXKIAEHUS] HAaWIYUIero pelleHus B MPUK/IAJHBIX, B TOM
YKC/ie COLMATbHO-KOHOMUYECKHX, 3afladaX. 3HAaKOMCTBO C OCHOBAaMH MaTeMaTHUeCKOro
aHanM3a CrocoOCTBYeT Pa3BUTHIO aOCTPAKTHOTO, (HOPMabHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIIUIEHUS, (DOPMUPOBAHUIO YMEHWM pPacIio3HaBaTh TMPOSIBIEHUS 3aKOHOB MaTeMaTHKU B
HayKe, TeXHHWKe U WHCKycctBe. OOyudarolvecss y3HAIOT O BbIJAIOIIUXCS pe3yJbTarax,
TIOJTyYEeHHBIX B XO/Ie Pa3BUTHS MaTeMaTUKU KakK HayKW, U UX aBTOpax.

Cojep)kaTe/lbHO-MeTOAUYeCKasi JMHUST «MHOXKecTBa W JIOTWKa» B OCHOBHOM
MOCBSII[eHAa 3/IeMEHTaM TEeOpPUM MHOXKECTB. TeopeTHKO-MHOKeCTBEHHbBIE TIPe/CTaB/IeHMUS
MIPOHM3BIBAIOT BECh KYPC IIKOJbHOW MaTeMAaTHUKU U TIPe/iaraloT Haubosiee YHUBEPCATbHbIN
A3bIK, 00BeIUHSIOLIUI BCe pa3zie/ibl MaTeMAaTHKHU U €€ TIPUJIOXKEHUH, OHU CBSI3bIBAIOT Pa3HbIe
MaTeMaTHUUeCKre [UCHMIUIMHBI B efuHoe 1iejioe. [103TOMy Ba)KHO /aTh BO3MOXKHOCTb
IIIKOJIbHUKY TIOHUMAaTh TeOPETHKO-MHOKECTBEHHbBIN SI3bIK COBPEMEHHOM MaTeMaTHKH U
WCTIO/Ib30BaTh €ro [jisi BEIPAKEHUSI CBOMX MBICTIEH.

B kypce «Anrebpa ¥ Hayajla MaTeMaTHYeCKOrO aHau3a» TMPUCYTCTBYIOT TaKXKe
OCHOBBI MaTeMaTHUYeCKOr0 MO/Ie/TMPOBAHUs, KOTOPbIe TpU3BaHbl C(HOPMHUPOBATb HABBIKU
TIOCTPOEHMsSI MoOjie/iel peaslbHbIX CUTYalMid, WCCAeJOBAaHUSA 3THX MOJENeH C TOMOIIbIO
anrapata airebpbl W MaTeMaTHUeCKOro aHajM3a W WHTEprpeTaliuyd  TO/yueHHBIX
pe3ynbTaToB. Takue 3a/laHus BIUIETEHbI B KXKABIN U3 pa3Zie/ioB IPOrPaMMBbl, ITOCKOJIBKY BeCh
MaTepHa/l Kypca IIMPOKO WCIO/b3YeTCs [/l pellieHus TPUKIaAHbIX 3azad. [Ipu peleHuu
peasbHbIX TPAKTHUUECKUX 3a/lau ydyall[decs pa3BUBAIOT HaOJI0/AaTeIbHOCTh, YMEHHe
HaxXOJWTh 3aKOHOMEPHOCTH, abCTparMpoBaThCs, WCIIO/Ib30BATh aHA/JIOTHI0, 0000maTte |
KOHKPeTHU3UpOBaTh mpobseMy. [leaTelbHOCTb 10 (OPMHUPOBAHUIO HABBIKOB DEIIeHHs
TIPUK/IaJHBIX 3a/lay OPraHM3yeTCs B MPOL[eCCe U3yUYeHUs: BCeX TeM Kypca «Asrebpa v Hauasia
MaTeMaTU4eCKOro aHau3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
B yuebHOM miaHe Ha M3yyeHHe Kypca aareOpbl M Hayajl MaTeMaTHMUeCKOro aHaiv3a Ha

06a30BOM ypoBHe OTBOAMTCS 2 yaca B Heziemto B 10 Kiacce v 3 yaca B Hezienmto B 11 kiacce,
BCET0 3a JIBa roga o0yueHwUs - 170 Yacos.



COJAEPXAHME YYEBHOI'O KYPCA
10 K/ITACC

Yucia ¥ BbIYUC/IEHUA

PaimoHanbHble  yucrna. OOBIKHOBeHHble W JeCATHYHble JOpoOW, TIPOLIEHTHI,
OeckoHeuHbIe TepUoUUeckre Apobu. Apudmernyeckre orepalud C palMOHATbHBIMU
yrcIamu, 1peoOpa3oBaHuUsT UMC/IOBBIX BhIpaKeHWH. I[IpumMeHeHune npobeit v MPOLIEHTOB AJIst
pelleHust MPUKIaAHbBIX 3a7ja4 U3 pa3/IMUHbIX OTpac/iei 3HaHUN U peasibHOM XKU3HU.

[HeiicTBuTeNnbHbIe unciia. PaljoHanbHble U MppalMOHa/lbHbIe uncia. ApugmeTrueckre
oreparuid C JeWCTBUTENbHBIMU Ydc/iaMU. [IpuO/KEHHbIE BBIUMC/IEHUs, TIpaBW/Ia
OKDYIJIeHUs], IPUKH/IKA U OLIeHKAa pe3yJbTaTa BbIUMCIEeHUH.

CreneHb C wenbiM TokasareneM. CraHAapTHas (opMa 3amucu [eHCTBUTELHOTO
yncna. Mcnonb3oBanue nofxopsiiel (hopMbl 3arvcy AeiCTBUTEbHBIX UKCen /sl peleHust
MpaKTUYeCKUX 3a7,a4u Y NpeJCTaB/IeHs] JaHHbIX.

ApudmeTtnueckuii KopeHb HaTypalbHOW cTerieHW. [lelcTBuUsi ¢ apudmMeTHUeCKUMHU
KODHSIMU HaTypabHOW CTeleHHU.

CuHyC, KOCMHYC W TaHTeHC UHCJIOBOTO aprymeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTaHreHC YMCI0BOI0 apryMeHTa.

YpaBHeHus U HepaBeHCTBa

ToxiecTBa U TOX/IeCTBeHHbIe TTPeoOpa30BaHusI.

[Tpeobpa3oBaHre TPUTOHOMETPUUECKUX BbIpaykeHU. OCHOBHBIE TPUTOHOMETPHUECKHEe
(hopMybL.

YpaBHeHHe, KopeHb ypaBHeHUs. HepaBeHCTBO, pellleHMe HepaBeHCTBa. MeToj,
VHTepBaJoB.

Perienuie 1ienbix ¥ Ip0OHO-paI[MOHATBHBIX YPABHEHUH U HEPAaBEeHCTB.

PemieHne vpparjMioHa/IbHBIX YpPaBHEHMM U HEPaBEHCTB.

PermieHrie TPUrOHOMETPUUYECKHX YPaBHEHUN.

[IpumeHeHNe ypaBHeHHI 1 HEPABEHCTB K pellleHH0 MaTeMaTUUeCKUX 3a/jad 1 3a/ja4 U3
Pa3/IMuUHBIX 00J1acTeil HayKW M peasbHOW >KHU3HH.

DyHKIMU U rpaduKn

@dyHKus, criocobbl 3asaHusi ¢GyHKUMH. ['paduk QyHKuM. B3anMHO o06paTHBbIE
byHKIUM.

Ob6mnactb ompefiesieHUsi W MHOXeCTBO 3HaueHWM ¢yHKumn. Hymi  ¢GyHKUuym.
[TpoMe)XXyTKH 3HaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLIWU.

CreneHHasi (yHKLMSI C HaTypaJbHbIM U LiefbIM ToKa3aTesneM. E€ cBoiicTBa U rpaduk.
CaoiicTBa 1 rpavK KOpHSI N-0i CTereHu.

TpuroHoMmeTpuueckass OKPY>KHOCTb, OIfpefie/ieHue TPUTOHOMeTpUYecKuX (GyHKUWN
YMCJIOBOTO apryMeHTa.

Hauasjia MaTeMaTHueCcKoro aHajimsa

[TocnepoBarensHOCTH, CrOCOOBI  3a/jaHUsl  TIOC/e[OBaTebHOCTE. MOHOTOHHBIE
10C/1eZJ0BaTe/IbHOCTH.

ApudmeTrnueckasi ¥ TreomMeTpuueckasi TIporpeccMu. beckoHeuHo —yObIBaroljas
reomerpuueckasi rmnporpeccus. Cymma OeckoHeuHO YyObiBaroiieii TreoMeTpUuecKoin



rporpeccuu. ®@opMysa CI0XKHBIX MPOLEHTOB. Vcrosib30BaHve TPOrpeccCUy [JIsl pelleHUs
peasibHBIX 3a/jau MPUK/IaJHOTO XapakTepa.

MHo>xecTBa M JIOTUKaA

MHoXecTBO, omepaluud  Haj ~ MHOXecTBaMu. [Jluarpammbl — Ounepa—BeHHa.
[IpyMeHeHNe TeOpeTUKO-MHOKeCTBeHHOI0 aririapara [jisi ONKMCaHUs peajibHbIX MPOLIeCCOB U
sIBJIEHUM, TIPY PellieHuH 3a/jau U3 APYTuX yueOHBIX MpeMeTOB.

Ornipenenenuve, TeopeMa, C/ie[[CTBUE, JOKa3aTeIbCTBO.

11 KJTACC

Yucia ¥ BbIYMC/IEeHUA

HatypanbHble 1 Lesnble uncia. [IpyU3Haku e TMMOCTH LieJbIX YrCerl.

CreneHb C pallMOHaIbHBIM MoKa3aTeseM. CBOMCTBA CTeTeHH.

Jlorapugm uncna. [lecATUUHbIe U HaTypasbHble JI0rapu(pMBbl.

YpaBHeHus 1 HepaBeHCTBa

[Tpeobpa3oBaHue BbIpayKeHUH, COiep>KallX JT0rapruMbl.

[Tpeo6pa3oBaHue BbIpayKeHUH, CO/iep>KalllX CTeleH! C palliOHaIbHBIM 110Ka3aTesIeM.

[TprMepbl TPUTOHOMETPUUECKUX HEPaBEeHCTB.

[Toka3arenbHble ypaBHEHUS] U HEpaBEeHCTBA.

Jloraprmuueckrie ypaBHeHUsI U HepaBeHCTBaA.

CucTeMbl IMHEMHBIX ypaBHeHWH. PellleHre NPUK/IaJHBIX 33/iay C [TOMOILBIO CHCTEMBbI
JTMHEeNHBbIX yPaBHEHHUH.

CucTreMbl ¥ COBOKYITHOCTH paliUOHaIbHbIX YPaBHEHU Y HEPaBEHCTB.

[IpumeHeHNe ypaBHEHUI, CUCTEM M HePaBeHCTB K pelleHUI0 MaTeMaTUUeCKUX 3ajay u
3aflau U3 pa3/IMuHbIX 00/1acTelt HAyKW U pealbHOM KU3HHU.

DyHKIUM U rPpauKu

Oyukyusi. [lepuopnyeckve QyHKUMU. [IpOMEXYTKM MOHOTOHHOCTH  (YHKLIMH.
MakcuMyMbl 1 MUHUMYMBbI (pyHKIUK. Hanbornbliiee 1 HaviMeHblllee 3HaueHUe (YHKLMM Ha
MIPOMEXKYTKe.

TpuroHomeTpryeckre GyHKLIMH, UX CBOMCTBA U rpauKHu.

[TokasarenbHas u sorapudmuueckas QyHKLMY, UX CBOWCTBA U TPayKHU.

Ncnonb3oBanue rpadkoB PyHKLWH AJ1s pellieHus] ypaBHEeHUH U JIMHEUHbIX CUCTEM.

Vcnonb3oBaHue rpadukoB (GyHKLMM [/151 UCCIe0BaHUS TIPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbIe BO3HMKAIOT TPY DeIIeHWM 3a7ad W3 APYrMX Y4eOHBbIX TpeJMeTOB W peanbHOMN
JKU3HMU.

Hauasjia MaTeMaTHueCcKoro aHajimsa

HenpeprsiBHble GyHKIMK. MeTos MHTepBaoB /i/1s pellieH!s] HePaBeHCTB.

[TpousBogHas GyHKLMK. ['eoMeTprueckuil ¥ GU3MUeCKUI CMbIC/ IPOU3BOJHOM.

[Ipou3BojHbIe 3neMeHTapHbIX (QYHKIMK. PopMy/bl HaXOXJEHWs MPOM3BOJHOM
CYyMMBI, IPOU3Be/IeHUs] U YaCTHOTO (DYHKLIUH.

[IpuMeHeHWe TIPOM3BOJHOW K HWCC/Ie[OBaHMIO (YHKUMNA Ha MOHOTOHHOCTb U
3KcTpeMyMbl. HaxoxkeHre HanboJIbIlero ¥ HauMeHbIlero 3HaueHus QyHKLIMU Ha OTpe3Ke.

[IprMeHeHNe NPOM3BOJHOW [/ HaXOXK[EeHHsl Hawlyulllero pelleHHs] B NMPUKJIaZHbIX
3ajauax, /i/Is onpezie/ieHUs: CKOPOCTH TpoLiecca, 3aJaHHOT0 (pOPMYJI0i WU rpauKOM.



[TepBooOpa3Hast. Tabsuija mepBooOpa3HbIX.
WNHrerpas, ero reomeTpudeckuii U (pU3nuecKuii CMbIC/. BblunciieHre WHTerpaaa o
dopmye HeroToHa—/IelibHUIIA.



INTIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOTO TIpemMeTa «MaremMaThKa» J0/DKHO 0becrieunBaTh JOCTHKEHHEe Ha
ypOBHe cpeaHero o0iero o0Opa3oBaHUSI C/IEAYIOIIUX JIMUHOCTHBIX, MeTarpeJIMeTHBIX U
TIpeJMeTHBIX 00pa3oBaTeIbHbIX Pe3y/IbTaTOB:

JINUHOCTHBIE PE3YJ/IbTATDI

JInuHOCTHBIE pe3y/bTaThl OCBOEHMS MPOrpaMMbl yueOHOTO Tpeamera «MaremaTHhKa»
XapaKTepU3yHTCS:

I'parkgaHCcKoOe BoCIIMTaHUe:

CcOpMUPOBAHHOCTHIO TPAKAAHCKOW TO3ULUM OOYYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO0 U/ieHa POCCHMCKOro o0OIecTBa, TpeACTaB/IeHHeM O MaTeMaTUYecKuX
OCHOBax (YHKLIMOHUDOBaHUSI DPA3/MUHBIX CTPYKTYp, SIBJIEHWW, MPOLeAYyP TPaKAaHCKOro
obujectBa (BBIOOpBI, OIpPOCHI W Tp.), YMEHWEM B3aMMO/I€HCTBOBATh C COLMATbHBIMU
WHCTUTYTaMH B COOTBETCTBUM C UX (PYHKLUSIMU U Ha3HAUEHHEM.

ITaTproTryeckoe BOCIIUTAHUE:

chOpPMHPOBAHHOCTbID POCCHUHCKON TPaKAAHCKOW WJAEHTUYHOCTH, YBa)KeHUsl K
MPOILJIOMY W HACTOSILLIEMy POCCHUICKOW MaTeMaTUKH, L|eHHOCTHBIM OTHOLIeHWeM K
JIOCTMDKEHUSIM POCCUMCKMX MaTeMaTHKOB M DPOCCUMCKOM MaTeMaTHueCcKOW IIKOJbI, K
WCI0/Ib30BaHMIO 3TUX JOCTHXKEHUM B [[PYyTUX HayKaX, TEXHOJIOTHSX, Chepax SKOHOMUKHU.

[1yXOBHO-HPABCTBEHHOI'O BOCTIUTAHUSI:

0CO3HaHWEM [YXOBHBIX L|eHHOCTeld pOCCHICKOro Hapoja; ChHOpMHUPOBAHHOCTHIO
HDAaBCTBEHHOTO CO3HaHHWsl, JSTUUECKOTO TIOBeJleHHsl, CBSI3aHHOTO C TIPaKTUYeCKUM
TpUMeHeHUeM [JOCTU)KeHUM HayKH U [IesiTe/IbHOCTbI0 YU8HOT0; 0CO3HAaHKEeM JIMUHOTO BKJIaja
B TIOCTPOEHUEe YCTOMUYHMBOTO Oyayiiero.

OcTeTHYeCcKoe BOCTIUTaHKe:

3CTeTMUECKUM  OTHOIIeHWeM K MHpPY, BK/IIOUasi 3CTeTUKYy MaTeMaTHUyeCKUx
3aKOHOMepPHOCTel, OOBEeKTOB, 3a/lay, PpeIleHWuid, pacCy>KIeHWW; BOCIPUMMYHMBOCTBIO K
MaTeMaTUueCKUM acrieKTaM pa3/inyHbIX BU/I0B UCKYCCTBaA.

du3nyeckKoe BOCIIUTaHKe:

c(OPMUPOBAHHOCTLIO YMEHUsI TIPUMEeHSITh MaTeMaTHuecKue 3HaHHsI B MHTepecax
370poBOTO U Ge3omacHOro obpa3a )KM3HHW, OTBETCTBEHHOTO OTHOIIIEHUS] K CBOEMY 3/I0POBBIO
(3mopoBoe TUTaHKe, COATAHCUPOBAHHBINA PEXXKUM 3aHATHH U OTJbIXA, PEry/sipHas Gpu3nueckas
aKTUBHOCTh);  (DM3UUYECKOTO  COBEpILEeHCTBOBAHHUS, TPU  3aHSATUSX  CIIOPTHUBHO-
03/10pPOBUTE/THHOM [1esITe/TbHOCThIO.

TpyzoBoe BocUTaHue:

TOTOBHOCTBIO K TPYZY, OCO3HAHMEM LIEHHOCTH TPY/I0/IF00UST; MHTEPECOM K pa3/IMuHbIM
chepam 1ipoeCcCMOHATBLHOU  [JIeSTe/IbHOCTH, CBSI3aHHBIM C  MaTeMaTMKOM U eé
TIPUIOYKEHUsIMH, YMeHHeM COBepIllaTh OCO3HaHHBIM BbIOOp Oyayleil mpodeccuu u
peanr30BbIBaTh COOCTBEHHBIE >KHM3HEHHBbIE IIJIAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K
MaTeMaTH4ecKOMy 00pa3oBaHMIO M C€aM00O0Opa30BaHMIO Ha TIPOTSHKEHHWM BCeH JKU3HU;
TFOTOBHOCTBIO K AKTMBHOMY YyUYaCTHIO B DelLleHWM MPaKTUUeCKUX 3aZiau MaTeMaThUuecKou
HarpaB/IeHHOCTH.



DKO0JIOTUUeCcKoe BOCIIHUTaHUe:

c(hOpMHPOBAHHOCTbIO 9KOJIOTMUECKOU KYJIbTYPbl, TOHUMaHHWeM BJIMSIHUS COL[MabHO-
5KOHOMUWYECKHX MPOLIECCOB Ha COCTOSIHWME MPUPOAHOW U COLMaIbHOU Cpefbl, OCO3HAHHWEM
r7100a/IbHOTO ~ XapakTepa SKOJOTMYeCKMX mMpo0sieM; OpHWeHTalyeldd Ha IpUMeHeHue
MaTeMaTUUeCKUX 3HaHWW [IS  pelleHWs 3afad B 00/IaCTH  OKpPY)KaroIleid Cpejibl,
TJIaHWPOBAHUS TIOCTYTIKOB U OL[eHKM UX BO3MOJKHBIX ITOC/Ie/ICTBUI [/ OKPY>KaroIlle cpefibl.

LleHHOCTH Hay4YHOTO MMO3HAHUS:

chOpMHPOBAaHHOCTHIO MHUPOBO33PEHUs], COOTBETCTBYIOI[ETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAayKH W OOINIeCTBEHHOM TNPAKTUKH, NMOHMMaHMEM MaTeMaTHJeCKOW HayKd Kak
chepnl ueslOBeUeCKON [1eATebHOCTH, 3TallOB €€ pa3BUTUSl U 3HAUMMOCTU [Jig Pa3BUTHUS
LIMBWIN3al[M¥; OBJIaJleHHeM $I3bIKOM MaTeMaTMKA M MaTeMaTH4eCKOW KYJ/bTyporh Kak
Cpe/ICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYILeCTBJISATh MTPOEKTHYIO U UCC/Ie0BaTeTbCKYIO
JlesiTeIbHOCTh UHIMBU/YaIbHO U B TPyMIIe.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MertaripegMeTHble  pe3yJbTaTbl  OCBOEHUSI TPOrpaMMbl  yueOHOTO  TipeamMeTa
«MaremaThKa» XapaKTepU3ylHTCsl OB/a/leHHeM YHUBEPCAJbHbIMU NO3Haeame/AbHbIMU
OelicmeusiMu, YHUBEPCA/bHbIMU ~KOMMYHUKAMUBHbIMU  OelicmeusiMu, — yHUBepCaabHbIMU
pe2ynsimusHbIMU Oelicmeusimu.

1) YHueepcanbHble no3HaeamesbHble Oelicmeusi, obecneuusarom ¢opmuposaHue
0a308bIX KOSHUMUBHbLIX hpoyeccos obyuarowuxcs (oceoeHue Memooo8 NO3HAHUS
OKpyJicarouje2o Mupd; npuMmeHeHue /02uuecKux, uccaedosamenbCKUX onepayuli, ymeHuil
pabomamb ¢ uHpopmayueti).

Ba3oBble ornueckue 1edCTBUS:

e BbISIBJSITh M XapaKTepu30BaThb CYLIeCTBeHHble TIPU3HAKU MaTeMaTUueCKUX
O00BEeKTOB, TOHATUM, OTHOIIEHWH MeXAy TIOHATUAMH;  (DOPMY/IUPOBATh
orpeziesieHUs1 TIOHSITUM; yCTaHaBAMBaTh CYL[@CTBEHHBIM MPH3HAK KlacCU(UKaLWy,
OCHOBaHWs /17151 000011IeHNsT ¥ CPaBHEHUsI, KPUTEPUX TIPOBOITUMOTO aHa/TN3a;

® BOCIPUHUMATh, (POPMYIMPOBaTh U MPe0bpa30BLIBaTh Cy)KIEHHs: YTBepAUTe/IbHbIe
Y OTpULiaTe/IbHbIe, eJUHUYHbIe, YaCTHbIE U 0011[1e; YC/IOBHbIE;

® BbISIB/ISITh MaTeMaTHUecKrWe 3aKOHOMEDHOCTH, B3aUMOCBSI3M M TPOTHUBOpeuusi B
dakTax, AaHHBIX, HAOIOZEHUSIX U YTBEP)KIEHUsX; TpejsaraTb KPUTepUU st
BbISIB/IEHHS 3aKOHOMEPHOCTeH 1 NMPOTUBOPEUUH;

e JeflaTb BbIBOABI C WCIOJb30BaHWEM 3aKOHOB JIOTMKH, [JeJyKTUBHBIX U
VMHJYKTUBHBIX YMO3aK/IFOUeHUM, yMO3aK/IF0UeHH 10 aHaIoTuu;

® [IPOBOJUTH CAMOCTOSITE/IbHO JlOKa3aTelbCTBAa MaTeMaTUUeCKUX YTBepXKAeHUM
(psiMble ¥ OT TIPOTUBHOTO), BHICTPAUBaTh apryMeHTAaLUt0, TIPUBOUThL MPUMepbI U
KOHTPITPUMePhI; 000CHOBBIBaTh COOCTBEHHBIE CYK/I€HHSI U BHIBOBI;

e BbIOMpaThH Criocob peleHUss yueOHOM 3ajjaur (CpaBHMBATh HECKOJIBKO BapHMAHTOB
pellieHUsi, BbIOMpaTb Haubosiee TIOAXOAAIIMA C YUETOM CaMOCTOSITeSTbHO
BbI/IeJIEHHBIX KDUTEPUEB).

Ba3zoBrble uccneoBaTenbCKue JeUCTBUS:



WCIIO/Ib30BaTh  BOMPOCHI KaK — MCC/Ie/JOBAaTeNbCKU MHCTPYMEHT — I103HaHMS;
dopMynMpoBaTh  BOMPOCHl,  (GUKCUDYIOIIMe  TPOTHBOpeure,  Tpobiemy,
yCTaHaB/IMBaTh MCKOMOEe W [aHHOe, (OpMUPOBAThH THUIIOTe3y, apryMeHTHpPOBaTb
CBOIO TTO3ULIHI0, MHEHHUE;

MIPOBOAUTE CAMOCTOSITE/IBHO CIJIAHUPOBAHHBIA 3KCIIEPUMEHT, WCC/e[OBaHHe I10
yCTaHOB/IEHUI0 0COOeHHOCTell MareMaTH4eckoro oObeKTa, sB/IeHUs], IIPOLiecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXy 00beKTaMu, sIBJIEHHSIMH, TIPOL{eCCaMMU;
camocrosTesibHO  (hopMynupoBaTh 0000IIe€HHsT ¥ BBIBOJBI T10  pe3yJsbTaTaM
NIpOBeIEHHOrO  HaO/MIOZeHWsl, WCCefOBaHMS,  OLeHWBaTb  [OCTOBEPHOCTH
TI0JTyUeHHBIX Pe3y/IbTaTOB, BBIBOJIOB U 000011IeHN ;

NPOTHO3MPOBAaTh  BO3MOXKHOE  pasBUTHE TIpoLjecca, a TakkKe BBIIBUTATb
TIPE/ITIOJIO}KEHUSI O €0 PAa3BUTHH B HOBBIX YC/IOBHSIX.

Pabora c uHdopmariueii:

2)

BBISIBISATH JeULUThl MH(OpPMAaLIK, TaHHbIX, HeOOXOAUMBIX /I OTBeTa Ha BOIIPOC
Y IS peLlieHus 3a/,auu;
BbIOMpaTh WH(POPMAIMI0 W3 HCTOUHUKOB PAa3/MUHBIX THUIIOB, aHA/JIU3UPOBATh,
CUCTeMaTU3UPOBATh U UHTEPIPeTUPOBATh MHPOPMALIMIO Pa3/IMYHbIX BUJOB U (HopM
Trpe/iCTaB/IeHUs;
CTPYKTypHpOBaTh MHGOpMalMIO, TMpeACTaB/sATL €€ B pa3IduHbIX (opmax,
WJUTFOCTPUPOBATh rpadruecky;
OLIeHMBaTh HAaJE&KHOCTb MH(POpPMALMM M0 CaMOCTOSITe/IbHO C(HOPMY/IMPOBAHHBIM
KpPUTEPUSIM.

YHugepcanbHble KOMMYHUKamueHble Oeticmaus, obecneuusarom

chopMUPOBAHHOCMb COYUA/TbHBIX HABLIKO8 0OYUAOWUXCS.
Oob1ienue:

BOCTIIPUHMMATh U (POPMyUpPOBaTh CYXK[€HUSI B COOTBETCTBUM C YCJIOBUSIMU U
1[eJIIMHU OOIII€HUS; ICHO, TOUHO, TPAMOTHO BbIPa)kaTh CBOIO TOUKY 3PEHMS B YCTHBIX
M THUCbMEHHBbIX TeKCTaX, JaBaTb TIOSICHEHUS TI0 XOAY pelleHus 3ajaud,
KOMMEHTHPOBATh TMOJTyueHHbIN pe3y/ibTaT;

B Xofe oOCyXJeHHsi 3aJaBaTb BOMPOCHI IO CYIIeCTBY 0OCy>KJaeMoil TeMbl,
npobsiemMbl, pelllaeMON 3ajlaud, BBICKA3bIBaTh W/I€W, HalleJIeHHble Ha TIOWCK
pellleHUsi; COTOCTaB/STh CBOU CYXKJEHHUS C CYXAEHUSIMU [I[PYTMX Yy4aCTHUKOB
Jvanora, oOHapy)XMBaTh pa3/iMurde W CXOZCTBO TIO3WIIMM; B KOPPEKTHOU ¢dopme
(hopMyMpoBaTh pa3HOT/IaCUsl, CBOM BO3PaKeHUS;

Mpe/iCTaB/sTh pe3y/ibTaThl pellleHusl 3aJaud, OSKCIepuMeHTa, WCC/e/l0BaHus,
MIPOEKTa; CaMOCTOATENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUsS C YYETOM 3azau
ripe3eHTalMi U 0COOEHHOCTel ayJUTOPUH.

CoTpyiHAUYeCTBO:

TTOHUMAaTh W UCTI0JTHh30BaTh MTPEUMYIIeCTBa KOMaH/IHOU U WHAWBUYATbHOU paboThI
NPy pellleHuM Y4eOHbIX 3ajlay; TPUHMMATb 1ielb COBMECTHOM [1eSITe/TbHOCTH,
TJIaHUPOBaTh OPTaHU3al[MI0 COBMECTHOW paboThI, pacrpefensTh BUIbl paboT,
JIOTOBApUBATLCs, OOCYXX/IaTh TPOLIECC W pe3y/bTaT PaboThI; 0600IaTh MHEHWS
HECKOJIbKUX JTHOJIeH;



® VyYacTBOBaTh B TPYIMIOBBIX ¢opMax paboTel (0OCyXKaeHus, oOMeH MHEHUH,
«MO3TOBBI€ ILITYPMbI» U WHBIE); BBITIOJHATb CBOIO UaCTb PabOThI U KOOPAUHUPOBATh
CBOY JIeUCTBUS C APYTUMU UjleHaMH KOMaH/bl; OLIeHUBaTh KaueCTBO CBOEro BK/a/a
B 00mMi TIPOAYKT TIO KpWUTEpHsM, CGHOPMYIMPOBAHHBIM  yUaCTHUKAMHU
B3alMO/IeNCTBYSI.

3) YHueepcanbHble peyasmueHble Oelicmeusi, obecneuugarom GhopmMuposaHue

CMbIC/08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUUHOCMU.

CamoopraHu3aLus:

COCTaBJIATh TUIaH, alTOPUTM PeIleHHs 3a/laud, BBIOMpaTh CIIOCOO pelieHus C YUETOM
HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apr'yMEeHTHUPOBaTh U KOPPEKTHUPOBATh
BapUaHTHI PelleHN C yU6TOM HOBOUM UH(OPMAaLUHU.

CaMOKOHTpOJIb:

e BJ/aZieThb HaBbIKaMM TI03HaBaTe/JbHON pedieKCMM KaK OCO3HaHHs COBepIllaeMbIX
JIeCTBUN U MBICJUTE/LHBIX TIPOIIECCOB, UX pe3y/abTaToOB; B/afleTh criocobamu
CaMOMNpPOBEPKH, CAMOKOHTPOJIS TIpoLiecca U pe3y/bTaTa pellleHus MaTeMaThyecKoi
3aJauuy;

e TIpeJBH/IETh TPYJHOCTH, KOTODble MOTYT BO3HHUKHYTb TIpHM PpeIIeHHWH 3a/laui,
BHOCUTH KOPPEKTUBBI B JIeATe/TbHOCTb Ha OCHOBE HOBBIX O0OCTOSITENTBCTB, [JAHHBIX,
Hal/IeHHBIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

e OI[eHMBaTh COOTBETCTBUE pe3y/ibTaTa LieJIM U YCIOBUSAM, OOBSICHSATH TPUUHHBI
JOCTYDKEHUS] WM HeIOCTYKeHUsI Pe3y/IbTaTOB JIesTeIbHOCTH, HAaXO/AWUTh OIIMOKY,
JlaBaTh OLIEHKY TIPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJ/IbTATDI

OcBoenue yueOHOTo Kypca «Ajrebpa ¥ Hauajla MaTeMaTUYeCKOTO aHa/IM3a» Ha YPOBHE
cpenHero o0ujero o0Opa3oBaHUS ZIO/DKHO —00ecrieurBaTh — AOCTHDKEHHE — CJIeYHOLIMX
TIpeJMeTHBIX 00pa30BaTeIbHbIX Pe3y/IbTaTOB:

10 K/TACC

Yucia 1 BLIYUC/IeHUS

OnepupoBaTh MOHATUSIMU: PAlJOHA/ILHOE U /IeHCTBUTEIbHOE UKUC/I0, OOBIKHOBEHHAS U
JleCcsITUIHast ApOo0b, TPOLIEHTHI.

BoinonHsaTe apudmeTnueckue orepaluu C palydOHANbHBIMM W [IeMCTBUTE/IbHBIMU
YMC/IaMHU.

BBIMO/MHATE TIPUO/IMIKEHHBIE BBIUMCIEHUS, UCTIOMb3Ys MpaBWia OKPYTJIeHUs, [e/aTh
TIPUKU/IKY Y OLIeHKY pe3y/ibTaTa BbIUYMCIeHUM.

OrnepupoBaTh TOHSATHUSMU: CTeleHb C Iie/lbIM TIO0Ka3aTesieM; CTaHZapTHas (opma
3aMUCU  [IeWCTBUTE/IbHOTO YM(/Ia, KOPeHb HaTypalbHOM CTeleHW; UCMO0Jb30BaTh
MOAXO/AITYI0 (OPMY 3amUCH /1eHCTBUTEbHBIX UMCes /IS pellleHUs MPaKTUYecKux 3aau 1
rpe/iCTaB/eHus JaHHbIX.

OneprpoBaTh TMOHATUSIMU: CHHYC, KOCHMHYC M TaHIMeHC TPOU3BOJILHOIO YIJIa;
WCTIO/Ih30BaTh 3alMCh MTPOU3BOJILHOTO yTJia Yepe3 oOpaTHbIE TPUTOHOMeTPUUEeCKHe (DYHKIUH.



YpaBHeHMA U HepaBeHCTBa

OnepupoBaTh  MOHATUSIMU:  TOXKAECTBO, ypaBHEHHWe, HEPaBeHCTBO;  LieJioe,
palMoOHaAbHOe, MppalMOHalbHOEe  ypaBHEHWe, HEepaBeHCTBO; TPUTOHOMETPUUeCcKoe
ypaBHeHUe;

BoimonHaTe  mpeoOpa3oBaHWsl  TPUTOHOMETPUUECKMX  BBIDAKEHWM W pellaTh
TPUTOHOMETPUUEeCKHEe ypaBHEHUSI.

BbirosiHSTE peobpa3oBaHus 1ie/bIX, PalMOHATBHBIX ¥ UPPAL[MOHAIBHBIX BhIPayKeHUH
Y pellaTb OCHOBHbIe THIIbl Lie/bIX, PaLMOHAIbHBIX U HppPaLMOHANbHBIX ypaBHEHUW U
HEepaBeHCTB.

[IpumeHSTh ypaBHeHUs] U HEePAaBEHCTBA JJisl pPellieHrs MaTeMaTUUecKrx 3a/au U 3ajau
13 pa3/IMYHbIX 00/1acTeil HayKy W peasbHOW >KU3HH.

MopenupoBaTb peasibHble CUTYal[UM Ha sI3bIKe anreOpbl, COCTaB/IATH BBIPAKEHMS,
ypaBHEHHsl, HepaBeHCTBA IO YCJOBUIO 3a/lauM, WCC/Ae0BaTh IOCTPOEHHbIE MOJENU C
WCTI0/Ib30BaHKEM arirapara aareOphl.

DYHKIUM U TPaduKu

OnepupoBaTb TOHATUSAMH: (GYHKLUsS, CrMOCOObI 3asaHus  (YHKUUHM, 00/1acTh
oTipeie/ieHUs ¥ MHOXKeCTBO 3HaueHWM (yHKUUM, rpadvk (QyHKIUH, B3aMMHO OOpaTHbIe
byHKIUM.

OnepupoBaTh TOHATUSIMU: YETHOCTb M HEUETHOCTh (YyHKLUM, HYIM (GYHKLWY,
MIPOMEXKYTKH 3HAaKOIIOCTOSIHCTBA.

Ncnonb3oBath rpadvikul PyHKLWN /15 pellieHsl ypaBHeHUH.

CTpouTh ¥ uMTaTh rPaQUKU JTUHENHOM (YHKIMM, KBaZpaTUUHON (DYyHKLMHU, CTeIeHHOMN
(YHKLMM C Lie/IbIM TTOKa3aTeseM.

Ncnonb3oBatk rpaduky GyHKIMIA 7151 UCCe/JOBaHMsI TPOLIECCOB U 3aBUCMMOCTeN Mpu
pellieHnH 3a/lay U3 [IPYTUX yueOHBIX MPeMEeTOB U peasibHOW >KU3HH; BbIpaKaThb (OpPMyIaMu
3aBUCHMOCTU MeXX/y BelTMUMHaMHU.

Hauana MaTeMaTH4eCKOro aHaau3a

OnepupoBaTh MOHATUSIMU: MOC/Ie/]0BaTebHOCTDb, apudMeThuecKasi U TeoMeTpruyecKast
MpPOrpeccuu.

OnepupoBaTh TIOHATHUSIMHM: OECKOHEUHO YObIBaroIasi reoMeTpuyecKasl MPOTpeccus,
cyMMa OecKOHeUYHO yObIBarolliell reoMeTpUuecKoi TIporpecCuu.

3aziaBaTh MOC/IeJ0BaTeIbHOCTY PA3/IMUHBIMU CTIOCOOaMM.

Vcrionb30oBaTh CBOMCTBA MOC/A€[40BAaTe/IbHOCTEN Y MPOTrPeCcCut AJis peleHusl peanbHbIX
3aJjau MPUK/IaHOTO XapakTepa.

MHo)xecTBa U JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, OTlepaliiy HaJli MHOKeCTBaMH.

Wcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — arrapaT [ijisi  OMHCaHusl  peaibHbIX
TIPOIIECCOB U SIBJIEHWH, TIPY PeIlleHUH 3a/jau U3 IPYyTUX YueOHBIX MPeIMEeTOB.

OnepupoBaTh MOHATUSIMU: OTIpefie/ieHre, TeopeMa, CJiefICTBHe, J0Ka3aTeabCTBO.

11 K/ITACC

Yuc/1a 1 BEIYUC/IEHUS



OneprpoBaTh MOHATUSIMU: HaTypa/bHOE, LieJloe YMCJ/IO; MCIO0Jb30BaTh MPU3HAKU
JleTMMOCTH LieJIbIX UKCerl, pa3/ioykKeHue Unciia Ha MPOCTble MHOXKUTE/H Z1J1s1 PeLleHus 3aZau.

OnepupoBaTh MOHATHEM: CTeleHb C paljMOHa/IbHBIM IT0Ka3aTesieM.

OnepupoBaTb TMOHATUSIMUA: JioTapudM UuC/Ia, JeCcATUYHble U HaTypasbHble
norapuMbl.

YpaBHeHMA U HepaBeHCTBa

[TpumeHsATH CBOWCTBA CTereHW [yis TpeoOpa30oBaHMsI BHIPA)KEHHH; OINEpUpPOBATh
MOHATUSIMM: T[IOKa3aTe/JbHOe ypaBHEHHME ¢ HepaBeHCTBO; pellaTb OCHOBHbIE THIIbI
roKasaTebHbIX YPaBHEHUM U HEPABEHCTB.

BoimonHaTe TipeoOpa3oBaHusl BBIPDAKEHWM, COJep)Kall[iX J0orapu(Mbl; OIepUpoBaTh
TOHATUSIMU: JIOTapU(PMUUECKOe ypaBHEHHMe M HepaBeHCTBO; pellaTb OCHOBHbIE THIIbI
norapupMuueckux ypaBHeHHI U HepaBeHCTB.

HaxoauTsb peliieHust MPOCTeHIINX TPUTOHOMETPHUYECKMX HEPABEHCTB.

OnepupoBaTh TMOHATUSMU: CHUCTeMa JIMHEWHBIX ypaBHEHWH U €€ pelleHue;
WCTI0/Ib30BaTh CUCTEMY JIMHeHHbIX ypaBHEHUM /1J1s1 pellieHus] MpaKTUUecKux 3azau.

HaxoauTh pellleHWss TPOCTEMIIMX CHCTEM U COBOKYITHOCTeH  palMOHaIbHbIX
ypaBHEHHWI 1 HEPaBeHCTB.

MogenupoBaTh peasbHble CUTyallUM Ha s3bIKe ajareOpbl, COCTABJSATH BBIPAKEHUH,
ypaBHeHUsl, HepaBeHCTBAa W CHUCTeMbl MO YCJIOBHIO 33/lauM, HCC/Ie[0BaTh TMOCTPOEHHbIe
MO/Ie/IM C UCTI0/Ib30BaHKUEM arirapara aareopsbl.

DyHKIUM U rPpaduKu

OnepupoBaTh MOHATUSIMU: TepuojuUecKasl (QYHKLUS, MPOMEXYTKM MOHOTOHHOCTH
(GYHKLUM, TOUKH SKCTpeMyMa (pyHKIMU, Haubosiblllee ¥ HauMeHblilee 3HaueHUst PyHKIMK Ha
MIPOMEXXYTKe; MCIO/Ib30BaTh UX /IJIsl UCC/Ie/J0BaHUs GYHKLIMY, 3a/laHHOM rpadykoMm.

OnepupoBaTh TOHATUAMU: TpadUKU  TOKa3aTe/NbHOM, JjorapudmMuyeckod U
TPUTOHOMETPUUYECKMX (PYHKIUH; u300pakaTb WX HA KOODJWHATHOW TUIOCKOCTH U
WCTI0/Tb30BaTh JI/1s1 pellieHusi ypaBHeHUM 1 HepaBeHCTB.

N300pakaTh Ha KOODJAMHATHOM TUIOCKOCTH TpapUKv JIMHEWHBIX YPaBHEHWN U
WCIT0/1b30BaTh UX [IJIsl pellieHusl CUCTeMbl TMHEWHbIX ypaBHEHUH.

Wcnosnb3oBath rpaduku GyHKIMM A1 MCCIeJ0BaHUs TIPOL[eCCOB U 3aBUCUMOCTeN W3
JpYTUX yueOHbIX AUCLUTIINH.

Hauana MaTeMaTH4eCKOro aHa/am3a

OnepupoBaTh TOHSATUSIMU: HeTpepbiBHas (QYHKLUS; TPOU3BOJHAs  (YHKIUY;
WCI10/1b30BaTh TeOMeTpUUeCKri U (U3NUeCKrii CMbIC/I TIPOU3BOIHOM [I/Isl pellieHus 3a/jau.

HaxoiuTh pou3BoJHbIe 371eMeHTapHBIX (YHKLMH, BLIUUCIATH TIPOU3BO/JHbIE CYMMBbI,
MpOM3Be/IeHHs], YaCTHOTO (PYHKLIMM.

Wcnonb30BaTh TPOM3BOAHYIO [Jisi UCCAefoBaHUS (GYHKIMM HAa MOHOTOHHOCTb U
9KCTPEMYMbI, IPUMEHSTb Pe3y/IbTaThl UCC/IeJ0OBAaHUS K TIOCTPOEHUIO IpadrKOB.

Vcnonb3oBaTh MPOM3BOAHYIO /i HAXOXK/eHUsS] HAUTyylllero pellieHust B TTPUK/IaJHbIX,
B TOM UMCJIe COLIMATbHO-3KOHOMUUECKHUX, 3a/iauax.

OmnepupoBaTh TOHATHSIMU: TIepBOOOpa3Hasi U MHTEerpa; TOHUMAaTh TeOMeTpPUYeCKUil 1
¢bu3nyecKuii CMbIC/ UHTeTpasa.

HaxomuTe miepBooOpa3Hble 3jeMeHTapHbIX (QYHKIUM; BBIUMCISATH HWHTerpaa 1o
dopmyne HetoToHa—JTeitbHuMIIa.



Pemmate TIpUK/IafHBIE 33/@aud, B TOM UHC/JIe COLMATbHO-9KOHOMHUECKOTO U
¢busnyeckoro XapakTepa, cpeAcTBaMu MaTeMaTHUeCcKOoro aHasM3a.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
No Ko/muecTrBo yacoB
HaumMeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (UG pPOBbIE)
o/ KoHTpo/bHBIE IIpakTHUecKue
U TeM NPOrpaMMmabl Bcero oOpa3oBaTe/IbHBIE PecypChI
n padoThI padoThI
MHoecTBa
palMoHa/IbHbIX U
. bubmoreka IIOK
1 JeNCTBUTEe/IbHBIX YMCeJl. 14 1
https://m.edsoo.ru/1568aba3
PauioHaibHBIE YpaBHEHUS
Y HepaBeHCTBa
DYHKLUMYU U rPaQUKH.
YR pad bubmoreka IIOK
2 CrerneHsb C Lje/1bIM 6
https://m.edsoo.ru/1568aba3
roKasaresem
ApudmeTrueckuii KOpeHb
3 N—OU CTereHu. 18 1 bubmioreka LJOK
WppanuoHanbHble https://m.edsoo.ru/1568aba3
yPaBHEHUS ¥ HepaBeHCTBa
DopmyJibl
Py bubmoreka LJOK
4 TpuroHoMeTpuu. Tpuronom 22 1
https://m.edsoo.ru/1568aba3
eTpuueckue ypaBHeHUsI
5 [TocnenoBatenbHOCTU U 5 bubmoreka IIOK
rporpeccuu https://m.edsoo.ru/1568aba3
5 [ToBTOpEHME, 000OIIIEHHE, 3 1 bubmoreka IIOK

crCTeMaTH3allysl 3HaHUM

https://m.edsoo.ru/1568aba3
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11 KJIACC

urciaa

No KonuecTBo 4acoB
HaumMeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (UG poOBbIE)
o/ KoHTpo/ibHBIE IIpakTHUecKue
U TeM NPOorpaMmsbI Bcero oOpa3oBare/ibHbIE PeCypChl
n padoThbI padoThI
CreneHb C paljuoHaIbHbIM
roKasareseM. Bu 1OK
nbnvoreka
1 [Toka3arenbHas QyHKLMSA. 12 1
yHKy https://m.edsoo.ru/f11c4afd
[Toka3arenbHble ypaBHEHUS
Yl HepaBeHCTBa
Jlorapudmuueckas
5 byHKIuS. 1 bubmiorteka LJOK
Jlorapugmuueckue https://m.edsoo.ru/f11c4afd
yPaBHEHUsI ¥ HepaBeHCTBa
TpuroHomeTrpuueckue
3 (YHKLMM U UX TPapUKH. 9 1 bubnuoreka LIOK
TpuroHomeTpuyeckue https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
4 [Tpou3BoHasI. 24 1 bubmoreka LIOK
[IpumeHeHne TPOM3BOAHOM https://m.edsoo.ru/f11c4afd
c WHTerpan u ero 9 BbubmoTeka LIOK
TIPUMEHEHHUs https://m.edsoo.ru/f11c4afd
bubmoreka LJOK
6 Cucrembl ypaBHeHUH 12 1
yp https://m.edsoo.ru/f11c4afd
. HarypanbHble ¥ 1ie/ible 6 BbubmoTeka LIOK

https://m.edsoo.ru/f11c4afd




[ToBTOpeHue, 060011eHNe,
crCTeMaTH3allysl 3HaHUI

18

bubmiorteka LIOK
https://m.edsoo.ru/f11c4afd
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ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOI OBPA30BATE/IbHOI

ITPOT'PAMMBI

10 K/TACC

Kop nnposepsiemoro

ITpoBepsiemble IpeMeTHBIE Pe3y/IbTaThl 0CBOEHHS OCHOBHOM 00pa3oBaTe/IbHOW NMPOrPaMMBbI CPe/HEro

pe3y/bTara 001ero oopasoBaHus
1 Uuicnia v BBIYUC/IEHUS
OnepupoBaTh MOHSATHUSIMH: paljMOHA/TLHOE W [I€MCTBUTEILHOE UKMC/I0, OOBIKHOBEHHAs W JeCITUUHasi Jpo0b,
1.1
TIPOLIEHTHI
1.2 BbInosiHATE aprudMeTHyecKue orepalyy C palydoHaIbHBIMU U JeCTBUTETbHBIMU YUC/IaMU
13 BbIMoMHATE MPUOIVKEHHBIE BBIUMC/IEHUS], UCTIOMb3ysl TpaBUa OKDYTJIeHUs, Je/aTh TPUKUIKY U OLIeHKY
pe3y/bTaTa BbIUMC/IeHUN
OrnepupoBaTh MOHSTUSIMU: CTeleHb C LieJIbIM TOKa3aTejieM, CTaHJapTHasi (hopma 3arvcy [1elCTBUTEILHOTO
1.4 yKnc/ia, KOpeHb HaTypasrbHON CTereHu; WCIO0/b30BaTh MOAXOASIIYI0 (OPMY 3arvcCu [1eHCTBUTE/bHBIX UKCes
JI7Is1 pellieHys] MPaKTUUeCKUX 3aZiau v Npe/CcTaBieHus JaHHbIX
L5 OnepupoBaTh TMOHATUSIMU: CHHYC, KOCMHYC W TaHIe€HC TIPOU3BOJIBHOTO YIJ/la; MCI0JIb30BaTh 3allvCh
TTPOM3BOJILHOTO yTJIa Yepe3 0OpaTHbIe TPUTOHOMeTpUUecKre (QyHKIUH
BHEHUSI U HEPaBeHCTB
2 YpaBHe epaBeHCTBa
21 OnepupoBarh MOHATUSMU: TOXKIECTBO, YpaBHEHHEe, HEPaBeHCTBO, Lie/ioe, paldOHaabHOe, MppaLyOHaIbHOe
ypaBHeHWe, HepaBeHCTBO, TPUT'OHOMeTpHUUYeCKOoe ypaBHeHue
2.2 BrbImostHSATE peobpa3oBaHUsl TPUTOHOMETPHUYECKUX BhIPAKEHWM U pelllaTh TPUTOHOMEeTPHUYeCKHe YPaBHEeHUS




BhINoHATE TIpeobpa3oBaHusl Lie/bIX, paljMOHATbHBIX M UPPALMOHAIBHBIX BBIDAKEHUM W pellaTb OCHOBHBIE

>3 THIIbI LeJIbIX, pal{MOHabHBIX U UPPALMOHAIbHBIX YPaBHEHUM U HEPaBEHCTB

24 [TpuMeHSTh ypaBHEHHs ¥ HEpAaBeHCTBA /IJIs PeIlIeHUs] MaTeMaTUYeCKHMX 3a/iay U 3a/jau U3 pa3/IMuHbIX 00/siacTei
' HayKU U peanibHOM »KU3HU

”c MogenmupoBaTh peajibHble CUTYyallMU Ha si3bIKe aireOpbl, COCTAaB/STh BhIpaXKeHHsl, YypaBHeHHs, HepaBeHCTBa 110
' YCJIOBUIO 3a/]aui, UCC/IeJOBATh TIOCTPOEHHbIE MO/IE/IM C UCTI0/Ib30BAaHUEM arlliapara aareopsl
3 OyHKIMU U TpaduKu

31 OnepupoBaTh TOHATHSAMU: (QYHKIUS, CHOCOOBI 3a7aHus (GYHKLIMH, 00/7acTh OMpezie/ieHUss U MHOXKECTBO
' 3HauyeHu# QyHKIUH, rpaduK HYHKLIUH, B3aUMHO 0OpaTHbIe QyHKIUH

39 OnepupoBaTh TMOHATHSMH: UBTHOCTb U  HEUETHOCTh (QYHKUUM, HyIM GYHKOUM, TPOMEXYTKH
. 3HAKOMOCTOSIHCTBA

3.3 Vcnonp3oBath rpavku (QyHKLWM /151 pelleHus] ypaBHEeHUN

34 Ctpouth M uuTaTh rpadvKu JUHEMHOM (PYHKLMH, KBAaJpaTUYHOW (PYHKLUM, CTEleHHOM (YHKLMU C LiebiM
' roKasaresem

3s Wcrnionb3oBath rpa@uku (QyHKLMM [/ UCCAe0BaHUsS MPOLIECCOB M 3aBUCUMOCTeN MpU pellleHUH 3afiau U3
' JIPYTUX y4eOHBIX TIPeJIMETOB U PeaslbHOM >KU3HH, BbIpa)kaTh (POPMYy/IaMy 3aBUCIMOCTUA MEXK/Y BeJTMUHHAMU
4 Hauasa MaTemaTrueckoro aHanausa

4.1 OrnepupoBaTh MOHATUSIMU: TIOC/IeI0BaTeIbHOCTh, apudMeTrUecKasi U TeoMeTpuuecKast porpeccum

42 OnepupoBaTh TOHSATHUAMU: OEeCKOHEUHO YOBbIBaroIlass TeoMeTpUueckas TpPOTrpeccus, CymMMma OeCKOHeuHO
' yObIBaroII[el reoMeTprUUeCcKoi ITPOrpeccuu

4.3 3ajaBaTh MOC/IeJOBaTe/IbHOCTH Pa3TMUHBIMU CITIOCO0aMU




Vcnosib30BaTh CBOMCTBA IOC/e[0BaTeIbHOCTEN Y MPOrPecCHi [Jijisl pelleHUs] peajbHbIX 3a/jau MPHK/IaJHOro

4.4
Xapakrepa
5 MHoO>KecCTBa U JIOTMKa
5.1 OrnepupoBaTh MOHATUSIMU: MHOXXECTBO, OllepaLjyy HaJ MHOXXeCTBaMU
c 5 Vcrionb30BaTh TeOPETUKO-MHOKECTBEHHbIW anrapar [JJjisi ONMCAHWsl peaibHbIX MPOLIECCOB U SIBJIEHUM, MPU
' pelleHnH 3ajiau U3 IPYTUX y4eOHbBIX ITpeJMeTOB
5.3 OnepupoBaTh MOHATHUSIMU: OTIpe/ie/ieHue, Teopema, Cie[CTBUe, 10Ka3aTe/lbCTBO
11 KJ/TIACC

Kop nnpoepsiemoro

HpOBEpHEMbIe npeaMeTHbI€¢ pe3y/1bTdThl 0CBOEHUA OCHOBHOM 06pa3OBaTEJ'leOﬁ IMporpaMmbI

pe3y/ibTara cpeAHero ooiero o6pa3oBaHus

1 Uwucna v BBIYMC/IEHUS

11 OrneprpoBath MOHATUSIMU: HATypajibHOE, LeJI0e YMCJ/I0; WCI0J/Ib30BaTh NPU3HAKU [Je/TMMOCTHU L[e/IbIX YUCeI,
' pas/I0’KeHKe urc/ia Ha MPOCTble MHOXKUTEH [IJIs1 PellieHrs 3a/,a4

1.2 OrneprpoBath NMOHATHEM: CTelleHb C paljuOHaIbHBIM IT0Ka3arejieM

1.3 OneprpoBaTh MOHATUSIMU: JIOTapU(M UKCIa, JeCITUUHbIe U HaTypasibHble JIoTapUu(Mbl
2 YpaBHeHVs U HepaBeHCTBa

21 [TpuMeHSITH  CBOWCTBA CTeMeHW [y TMpeoOpa30BaHUs  BLIPDAKEHWM, OMEpUpOBaTh  TOHATHSMU:

MMOKa3aTe/IbHOe YypdBHEHHE KW HE€PABEHCTBO; pelldTb OCHOBHBIE THUIIBI TI10KA3dTE€/JIbHBIX ypaBHEHI/If/i n




HEepaBeHCTB

BbimonHATe TipeoOpa3oBaHusi  BbIPA)KEHWM, COjiepyKall[uX JorapudMbl; OMepUpOBaThb TOHATHUSMU:

2.2 norapupmMHUUecKoe ypaBHeHHE U HepaBeHCTBO; pelllaTb OCHOBHbIE TUIIbI JIOTapU(MHUUYECKUX yYpaBHEHUN U
HepaBeHCTB
2.3 HaxonuTe pelieHust MPOCTEUIINX TPUTOHOMETPHUYEeCKUX HepaBeHCTB
Y OnepupoBaTh NOHATUSMU: CUCTeMa JIMHEWHBIX ypaBHEHWW M eé pellleHue; HCIO0/b30BaTh CHUCTEMY
. JIMHENHBIX YpaBHEHUM 1 pellleHus TPaKTUUeCKUX 3a7au
2.5 HaxoauTts pelieHrst MpOCTEMIINX CUCTEM Y COBOKYITHOCTeH pallOHa/IbHBIX YPaBHEHUI U HEPaBEHCTB
26 MopenvpoBaTh peasibHble CUTYalU Ha si3bIKe aareOpbl, COCTAB/IATh BbIPDAXKEHHS], YpaBHEHUs, HepAaBEHCTBa
' Y CHCTeMBI 110 YCJIOBHUIO 3a/lauy, UCC/Ie/I0BaTh TOCTPOEHHBIE MO/IeNH C UCITI0/Ib30BaHMEM arlrapara anreopsl
3 OyHKLIUU U TpadvKu
OnepupoBaTh NOHATHSIMM: Tepyuojryeckass (YHKLMS, MPOMEXYTKM MOHOTOHHOCTH (YHKLIMM, TOUKH
3.1 3KcTpeMyMa (yHKLIMH, HauboJblilee ¥ HaMMeHblllee 3HaueHUs1 QyHKLMN Ha TIPOMEKYTKe; MCIOIb30BaTh UX
JU1s1 uccriefioBaHust QyHKLUM, 3aZIaHHOU rpadMKoM
3.9 OnepupoBaTh MOHATHUSMU: TPapUKKU MOKa3aTelbHOU, JT0rapu(p)MUUecKO U TPUTOHOMETPUYECKUX (DYyHKLUM;
' n300paXkaTh MX Ha KOOPIMHATHOM TIJIOCKOCTH U MCIIO/IBb30BaTh /111 PellleHs] ypaBHeHU 1 HepaBeHCTB
33 N300pakaTh Ha KOOPAWHATHOW TIJIOCKOCTU TpadMKH JIMHEWHBIX YPaBHEHWH W MCIIO/Ib30BaTh WX [JIs
' pellleHusl CUCTEMbI JIMHEHHBIX ypPaBHEHUN
34 Vcnonb3oBath rpaduku GYHKUMN [Jisi MCC/IeloBaHUs TPOLECCOB U 3aBUCUMOCTeN W3 [PYTUx yuyeOHBIX

JUCLIUTIAH

Hauvasia MaTeMaTHueCKOIro aHa/il3a




OnepypoBaTh TMOHATHSMU:  HeNpepbiBHas  (YHKLUs, TIpOM3BOAHas  (YHKLUHW;  HCII0/Ib30BaTh

+ reoMeTpuuecKrii U GU3NUeCKUii CMbIC/ TIPOU3BOIHOM [I/1s1 pellieHUs 3a/1au

42 HaxoauTh TMpou3BO/HbIE 37eMeHTapHbIX (DYHKLUM, BBIUMC/ISTH TIPOM3BO/[HbIE CYMMbI, MPOU3BeEeHMUS,
' yacTHOTO (PyHKLIUN

43 Vcrnosib30BaTh NMPOM3BOJHYIO /ISl MCC/Ie[0BaHUS (DYHKLIMA Ha MOHOTOHHOCTb M SKCTPEMYMbl, IPUMEHSITh
. pe3y/ibTaThl UCC/IeJOBAaHUS K TIOCTPOEHHIO TpahKOB

a4 Wcrnonb3o0BaTh TMPOU3BOAHYIO /i1 HaXOXK[EHWsI HaWIyullero pelleHds B TIPUK/IAJHbIX, B TOM 4YMCJIe
' COLIMaTbHO-9KOHOMUYECKUX, 3a/jayax

As OmnepupoBaTh MOHSATUSMU: TepBOOOpa3Hasi ¥ UHTerpas; MOHUMaTh TeOMeTPUUeCKUi U (PU3NUecKuii CMbICIT
' MHTerpasa

46 HaxoauTthk mepBooOpa3Hble 3/1eMeHTapHbIX (YHKLWH, BBIUHC/IATH WHTErpaa 1mo dopmyne HproToHa —
' JletibHUI[a

47 Pemath mnpukaafHble 3a/lauyd, B TOM UHC/Ie COLIMA/TIbHO-3KOHOMMUECKOTO M (PU3MYecKoro xapakrtepa,

CpeCTBaMX MAaTEMATUUYECKOI'O dHAJ/IM3d




ITPOBEPAEMBIE 3/IEMEHTBI COAEPXKAHUSA

10 KJIACC
Kop IIpoBepsieMblii 3/1eMeHT CO/iepKaHUuA
1 Uucna v BBIYMC/IEHUS
ParoHanbHble  unciia. OOBIKHOBEHHBbIE W JeCATHUHbIE [POOM, TMPOLIEHTh, OEeCKOHeuHble TMEepUOAUYeCcKre JpOOU.
1.1 ApudmeTrueckre oreparjiy C pallOHAILHBEIMHM YKC/IaMH, TTpeoOpa30BaHysl UMC/IOBBIX BhIpaykeHHH. [IpumeHeHue apobeii
Y TIPOLIEHTOB [I/1s1 PellieHUs PUK/IaIHbIX 3aZlau U3 pa3/IMuHbIX OTpac/ield 3HaHUM U peaTbHOM KU3HU
19 HeiictBuTenbHbIe uncia. PaijvoHanbHBIe U MppalLMOHa/IbHBIE uncia. ApudmeTrueckude omepalydu C AelCTBUTeTbHBIMU
' yrcsamMu. [IpubvKEHHBIe BBIUMC/IEHYS], TIPaBU/Ia OKPYTJ/IeHHs], PUKK/KA U OLleHKA pe3y/ibTaTa BEIUMC/IeHUH
13 CreneHb C UenbiM ToKa3atenem. CraHfapTHasi opma 3arvcy JelCTBUTE/NbHOr0 uucia. Vcmosb30BaHMe TMOAXOZsLei
‘ (hopMmbI 3amuCH AeNCTBUTEBHBIX YUMCeT [J1s1 pellieHusl TPaKTUUeCKUX 3a/lau U Mpe/iCTaB/IeHUs JaHHbIX
1.4 ApudmeTnueckuii KOpeHb HaTypabHOM CTereHU. [{elicTBUS C apudMeTUUeCKMMU KOPHSIMUA HaTypasbHOU CTereHU
1.5 CHHYC, KOCMHYC U TaHT'€HC YMCJIOBOI'O apryMeHTa. ApKCUHYC, aDKKOCHHYC, apKTaHT'eHC YMC/I0BOr0 apryMeHTa
2 YpaBHeHVs U HEPAaBeHCTBa
2.1 ToxkzecTBa U TOXKeCTBeHHbIe peodpa3oBaHUs
2.2 [Tpeobpa3oBaHre TPUTOHOMETPHUUYECKHX BbIpaykeHUH. OCHOBHbIE TPUTOHOMeTpUUecKue (hopMy/ibl
2.3 YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTo/ MHTepBajioB




24 PerieHue 1ie/bIX ¥ IpOOHO-paljMOHa/IbHBIX YPABHEHUH U HepaBeHCTB
2.5 PellleHre vppaliMOHA/ILHBIX YPaBHEHU U HePaBeHCTB
2.6 PellleHrie TPUTOHOMETPUUECKUX YPaBHEHUM
57 [TpuMeHeHVe ypaBHEHWM U HEPaBeHCTB K peIIeHWI0 MaTeMaTHUYeCKUX 3aJau U 3aflay U3 pas3MuHbIX o0acTell HayKd U
' peasibHOM )KU3HU
3 ®OyHKLMM U rpadUKu
3.1 dyHKUus, criocoObl 3aganus GyHKUUK. ['paduk GyHKIMU. B3auMHO oOpaTHbIe PyHKIMU
3 O6macTb ompesieNieHUst 1 MHOKeCTBO 3HaueHuM QyHKimU. Hymu ¢yHkumu. TIpomMe)XyTKH 3HaKOIMOCTOSTHCTBA. YETHBIE U
' HeUéTHbIe (PYHKLUU
3.3 CrenieHHasi (pyHKIMsSI C HaTypajbHBIM U Lie/bIM ToKa3ateneM. Eé cBoiictBa u rpaduk. CBoiicTBa U rpaduk KOpHsS n-oi
' CTereHu
3.4 TpuroHoMeTpuuecKkasi OKPY>KHOCTb, OTipe/ieJieHle TPUrOHOMeTPUUeCKUX (yHKIMI UMCI0BOT0 apryMeHTa
4 Hauasa MaTemaTrueckoro aHaausa
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS TIOC/IeZOBaTe/IbHOCTeH. MOHOTOHHBIE 1T0C/Ie/I0BaTeTbHOCTH
Apudmernueckass ¥ reoMmeTpuueckas Tiporpeccud. beckoHeuHO yObiBaroijasi Teomerpuueckas mporpeccus. Cymma
4.2 OeckoHeuHO yObIBaroIIeli reoMeTprueckoi nmporpeccurt. @opMyJia CJIOKHBIX MPOLIEHTOB. VcIio/ib30BaHe MPOTrpeccuu AJist
pellleHNs peabHbIX 3a/lau MPUKJIaZHOTO XapaKTepa
5 MHoO>KecCTBa U JIOTUKa
- MHo>xecCTBO, Onepanjuu Haji, MHOXXecTBaMH. [luarpammel Ounepa — BenHa. IIpymMeHeHue TeOpeTMKO-MHOXECTBEHHOI'O

dlirfapaTa AJjid OrnmrCaHus pea/IbHBIX IMMPOLeCCOB U HBHEHHﬁ, IpH pelieHrHr 3a/ida4 U3 JPYyrux y‘-Ie6HbIX npeamMeToB




5.2 OrnpegeneHve, TeopeMa, C/ie[ICTBUE, NOKa3aTeIbCTBO

11 K/IACC
Kop IIpoBepsieMblii 3/1eMeHT CO/iepPKaHUusA

1 Uucia ¥ BbIYUCTIeHUS

1.1 HarypasnbHble v Liesible yncia. [IpyU3Haku 1eIMMOCTH Le/bIX Yrces

1.2 CreneHb C paljdOHaIbHBIM MMOKa3aTeseM. CBOWCTBA CTeleHU

1.3 Jlorapudm umcna. [leciTuuHble U HaTypasibHble J0raprudMbl
2 YpaBHeHus1 U HepaBeHCTBa

2.1 ITpeobpa3oBaHue BbIpa)KeHU, COZiep>KaIUX JI0orapu(MBI

2.2 [Tpeobpa3oBaHue BbIpaKeHUH, CO/Iep>Kall[iX CTeTIeHH C paljuoHabHBIM TT0Ka3aTesieM

2.3 [IpyMepb! TPUTOHOMETPUYEeCKUX HepaBeHCTB

2.4 [Toka3aTesnibHbIe YpaBHEHUS U HEpaBeHCTBA

2.5 Jlorapumunueckrie ypaBHeHHUsI 1 HepaBeHCTBa

2.6 Cucrembl TMHENHBIX ypaBHeHUH. PellleHre MPUK/IaiHbIX 3a/jau C TIOMOILbI0 CUCTeMBbI JIMHEWHbIX YPaBHEeHUM

2.7 Cuctembl ¥ COBOKYITHOCTU palMOHaIbHBIX YpaBHEHUIN U HEPaBeHCTB

28 [IpuMeHeHUe ypaBHEHUM, CHCTeM U HepaBeHCTB K PelleHUI0 MaTeMaTUuecKuX 3a/jau U 3ajlay U3 pa3/inuHbIX obsacreit
' HayKU U peasibHOU >KU3HU
3 DyHKIUU U TpadvKu




®yukuus. [lepuoguyeckre QyHKUMU. [IpoMeXyTKM MOHOTOHHOCTU (DYHKLMH. MakCMMyMbl 1 MUHUMYMbI (DYHKLIMH.

> Hawubornbliiee 1 HariMeHbllee 3HaUeHWe (QYHKLMHA Ha TTPOMEXKYTKe

3.2 TpuroHomeTpryeckue GyHKLIMH, UX CBOMCTBA U rpauKu

3.3 [NTokasaTenbHas 1 iorapudmMuyeckast GyHKLMM, UX CBOMCTBA U rpa(uKu

3.4 Vcnonb3oBanue rpadykoB GyHKLWMN /17151 pellieHUs] ypaBHEeHUH 1 JIMHeNHbIX CUCTeM

3s Wcnonb3oBanve rpa¢ukoB GYHKUMN [/ MCCAeJOBaHUs TPOLIECCOB U 3aBUCUMOCTeH, KOTOpble BO3HHMKAOT IIpU
' pelleHnH 3a/iau U3 APYrux yueOHBIX MIPeJMEeTOB U PealbHOW >KU3HH
4 Hauasa MmaTemaT4yeckoro aHaausa

4.1 HenpepriBHble ¢yHKIMK. MeTo/ MHTEPBA/IOB /1/1s1 pellieHUs] HepaBeHCTB

4.2 [TpousBosHas pyHKuMU. ['eomeTprueckuii ¥ GprU3MUeCKUi CMbIC/ ITPOM3BOIHOM

43 [Tpou3BogHbIe 371eMeHTapHBIX (YHKLMK. POpMysbl HAXOXKJEHUS] POM3BOAHOM CyMMBbl, IPOM3BEJEHUSI U YaCTHOTO
' byHKIM

a4 [TprmeHeHMe TTPOU3BOAHOM K MCC/IeA0BaHKI0 (DYyHKLIMII HA MOHOTOHHOCTh U 9KCTpeMyMbl. HaxoxkeHre HanbosIbIIero
. Y HauMeHbIlIero 3HaueHus1 (PyHKLIMU Ha OTpe3Ke

As [IpumeHeHre MPOU3BOAHOM /11 HAXOXK[EHWSl HaWwIydlllero pellleHusl B MNPUK/IaJHBIX 3ajavax, AJisl OIpejereHus
' CKOPOCTH MpoLiecca, 3aZldaHHOro (hopMyJIoi Uiy rpaukoM

4.6 ITepBoo6pa3sHas. Tabsmra mepBoobpa3HbIX

4.7 VHTerpas, ero reoMeTpuUecKuii ¥ pu3nueckrii CMbIC/I. BerarcieHne uHTerpana no ¢gopmysie HeroToHa — JleiibHuia




ITPOBEPAEMBIE HA EI'3 110 MATEMATUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OEPA30BATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET'O OEPA30BAHUS

Kop nnpoeepsiemoro
TpeboBaHUs

ITIpoBepsieMble TPeOOBaHUS K NPeAMETHHIM pe3y/IbTaTaM 0CBOeHHsI OCHOBHOMH 00pa3oBaTe/IbHOM
NMporpaMMbI Cpe/jHero o01ero 00pa3oBaHus

Bnagenve meTojamu JoKas3aTelbCTB, alrOPUTMaMU pelleHUs] 3ajay; ymeHWe (OpMynIupoBaTh U
ornepyupoBaTh TMOHATUSIMU: OlpeJesieHre, akKChUoOMa, TeopeMa, CJie[CTBhe, CBOWCTBO, IIPU3HAK,
JI0Ka3aTebCTBO, PABHOCU/IbHBIE (DOPMYJ/IUDOBKH; MPUMEHATh UX; yMeHHe (opMysupoBaTh oOpaTHOe U
MPOTUBOMOJIOKHOE yTBEp)K/eHWe, TPHUBOJUTh TIPUMepPbl U KOHTPIIPMMEpPhI, HWCIO/b30BaThb METO[,
MaTeMaTUueCcKOW UHAYKLMW; TIPOBOAUTDL JOKa3aTe/bHble pPacCyKJeHUs MpHU pelleHUH 3a/ay, OLleHUBaTh
JIOTUYECKYI0  TIPaBUBHOCTb  PAacCy’)K[eHWW; yMeHUe OMepupoBaTb TMOHATUSIMU:  MHOKECTBO,
MO/JIMHOXXECTBO, Ofepalui HaJ, MHO)XeCTBaMH; yMeHMe WCII0/Ib30BaTh TeOPeTUKO-MHOKeCTBEeHHbBIN
armapar Jjisi ONMCaHusl pea/ibHbIX TIPOLIECCOB U SIBJIEHWM U MIPU PellleHUM 3a/layu, B TOM UUC/e U3 JPYTux
yueOHBIX TpeMETOB; YMeHHe OIepHUpoBaTh MOHATHUSIMU: Tpad, CBSI3HBIA rpad, AepeBo, MK, rpad Ha
TJIOCKOCTH; YMeHHe 3a/laBaTh U OMHKCKHIBaTh rpadbl pa3IMUHBIMU CIIOCO0aMU; MCTO/Ib30BaTh Tpadbl MpU

peleHnH 33714

YMeHuve orepupoBaTh MOHATHSIMU: HaTypajbHOE YMCIIO, LieJloe YMCJIO, CTelleHb C Lie/IbIM T0Ka3aTeseM,
KOpeHb HaTypa/JbHOM CTeleHW, CTeleHb C paldOHa/bHbIM IOKasaTesleM, CTeleHb C J1eHCTBUTEIbHbIM
rokasaTteJsieM, JiorapuM 4yKc/a, CUHYC, KOCUHYC U TaHT'eHC MPOM3BOJILHOTO UKCJIa, OCTaTOK 10 MOAYJIIO,
palMoHanbHOe YMCJ/I0, UpPpalMOHAaZbHOE YMC/IO, MHO)KECTBA HATypa/bHbIX, Lie/blX, palOHA/IbHBIX,
JeICTBUTE/IbHBIX UKCesT; YMeHWe HCTI0Ib30BaTh NMPU3HAKHY [Ie/TMMOCTH, HAaMMeHbIINK o0IIWi AemmTens 1

HaVMeHblllee 061.[[68 KpdTHO€, a/IrOpUTM EBK]’II/I,E[a IMpH pelIeHrn 3a4d4; 3HAKOMCTBO C pA3/IMYHbIMHA




TMO3ULIMOHHBIMU CHCTEMaMH CUWC/IeHUSs; YMeHHe BBITIOJHATh BbIUMC/IeHHe 3HAaueHUM U rpeobpa3oBaHus
BBIDOKEHWH CO CTereHsSMHW W Jjorapyddmamu, rpeoOpa3oBaHusi [JpPOOHO-PAL[MOHATBHBIX BBIPAKEHUI;
yMeHUe OTepupoBaTh MOHITUSIMU: T10C/Ie[l0BaTeIbHOCTh, apu(MeThUUecKast IPOrpeccusi, reoMeTpruyecKast
nporpeccusi, 0OecKOoHeyHO  yObIBaroImasi  reomMeTrpuyeckasi  TPOTPeCcCHs;  yMeHWe  3a/jaBaTh
1ocC/ieZioBaTe/IbHOCTH, B TOM 4YMC/le C TIOMOLIbI0 pEeKypPpPeHTHbIX (OpPMYJ; yMEeHHe OIlepupoBaTh
MOHATUSMM: KOMIUIEKCHOE UMW(JIO, CONpPSDKEHHble KOMILIEKCHbIE UMC/Ia, MOZAYJb M apryMeHT
KOMIIJIEKCHOTO uKc/a, (popma 3ammcy KOMIJIEKCHBIX uuces (TeomMeTpruecKasi, TPUrOHOMeTprUuecKas 1
anrebpanueckast); yMeTb TIPOM3BOJWTH apu(pMeTHUeCKHe [elCTBUS C KOMIUIEKCHBIMUA UKC/IaMuy;
MPUBO/JUTh TPUMEPHI UCI0J/Ib30BaHMS KOMIUIEKCHBIX UMCeJI; ONepUpoBaTh MOHATUSIMU: MaTpulia 2X2 u

33, onpefiesiiTe/Tb MaTPUL]bl, FEOMETPUUYECKU CMBIC/T OTIpeZe/IUTe/Ist

YMeHWe oOrepupoBaTh TMOHATHSIMHU: pallMOHa/IbHbIe, HWppallMOHabHble, TIOKa3aTe/bHble, CTeTeHHbIE,
norapvdmMuueckrie, TPUrOHOMeTpHUUYEeCKHe YpaBHeHUsI 1 HepaBeHCTBa, UX CUCTEMbl; yMeHUe OrepUpoBaTh
MOHATUSIMU: TOXKIECTBO, TOXKAECTBeHHOe TpeoOpa3oBaHUe, ypaBHeHWe, HepaBeHCTBO, CHUCTeMa
ypaBHEHHWM U HepPaBeHCTB, DPAaBHOCW/IbHOCTb ypaBHEHWI, HEpaBeHCTB W CUCTEM; yMeHUe pellaTh
ypaBHEeHHsI, HEPaBeHCTBA U CUCTEMbI C TIOMOIIbIO PAa3/IMUHBIX TIPUEMOB; pelllaTh YpaBHEHUs, HepaBeHCTBa
W CUCTeMbl C T[lapamMeTpoM; TIPUMEHSTb YypaBHEHWs, HepaBeHCTBA, WX CUCTeMbl [jisi pelleHus

MdTeMaTUUeCKHX 3d/id4 U 3a4d4 U3 PA3/IMUHBIX obsacreit HAyYKH U peaanoiz’l JKHW3HU

YMeHue onepupoBaTh MOHATHSIMU: (QYHKLUSI, UETHOCTb (YHKLUMH, TMEpPUOJUYHOCTb (YHKLIMH,
OrPaHUYeHHOCTh PYHKIMM, MOHOTOHHOCTb (DYHKLIMH, SKCTpeMyM (YHKLMY, HauOosbIillee ¥ HaMMeHbIIIee
3HaueHus1 QYHKLMM Ha MPOMEXXYTKe, HelpepbiBHas (yHKIMSl, aCUMIOTOTHI rpadyka (yHKLUH, NepBas U
BTOpast IPOU3BOAHAs (HYHKLH, T€OMETPUUECKHH 1 (DM3UUeCKHA CMBIC/T TIPOU3BOJHOM, TIepBooOpa3sHas,

OHpe,qeﬂéHHbIﬁ HWHTErpaji; yMeHHe HaXOAWTb dCHMIITOTHI Fpa(l)I/IKa q)yHKL[I/II/I, yYMeHHEe BbIYUC/IATH




MPOM3BOJHbIE CYMMBbI, TPOU3BEJEHUS, UYaCTHOTO U KOMIMO3ULMUA (PYHKLMW, HaxOJUTh ypaBHEHUe
KacaresbHOM K rpaduky (QYHKLMU; YMeHHe HaxO[uUTh MPOW3BO/HbIe 3/ieMeHTapHbIX (DYHKLWM; yMeHUe
WCTIOb30BaTh TPOU3BOAHYIO /s WCC/IefoBaHus (YHKIMM, HaXoJuTh HauboJbIlMe W HauMeHbIINe
3HaueHus1 (PyHKUWN; CTPOUTh TpaduKKW MHOTOWIEHOB C HCII0/Ib30BaHHWEM arifapata MaTeMaTh4YecKoro
aHasv3a; MPUMEHSITh IPOM3BOAHYO [/Is1 HAXOXKJEHUST HAaU/Tyulllero pelleHus B MPUKIIaJHbIX, B TOM UHC/Ie
COIL[MA/IbHO-9KOHOMHUECKUX U (U3UUeCKHX 3ajjauaxX; HaXOAWUThb TUIOMAZAU U 00bEMBI (GUTYD C TTOMOIIBIO
VHTerpana; NpUBOJUThL MPUMeEPbl MaTeMaTUUeCKOro MO/|eTMPOBaHUs C MOMOLIbI0 AuddepeHIMaTbHBIX

ypaBHEHUH

YMeHWe oOrepupoBaTh MOHATHSAMHU: rpaduk GyHKUWH, oOpaTHas (YHKLUS, KOMITO3UIUS (YHKLUH,
nUHeWHass (QyHKUWs, KBaApaTuuHasi GyHKLUsS, palyoHanbHasi (GyHKLUS, CTeleHHas (QyHKLWS,
TPUTOHOMETPUUYECKHe (QYHKIUH, OOpaTHble TPUTOHOMETpPUUECKHe (QYHKIMH, TI0Ka3aTelbHas U
norapudmMuueckass QyHKLUM; yMeHWe CTPOUTh Trpa@UuKu U3yueHHbIX (QYHKLUWN, BbIMOIHATh
nipeobpa3oBaHus TpaduKoB (YHKIMM, UCIOMB30BaTh TrpapuKu [Jjisi HW3y4deHUs TIPOL[ECCOB U
3aBUCUMOCTeN, TIPU peIleHUH 3aJau W3 APYrux y4eOHBIX TIPeAMETOB W 3aZiau U3 peasbHOW >KU3HU,
BbIpaKaTh (HOpPMy/IaMU 3aBUCHMOCTU MEX/y BeTMUMHAMH; UCII0/b30BaTh CBOMCTBA U rpaduku QyHKLUN
JUIsl pellleHWs] YpaBHEHWH, HEepaBeHCTB W 3a/auy C IapaMeTpaMH; u300pakaTb Ha KOODJUHATHOU

IIJIOCKOCTH MHO>XeCTBda pEH_IEHI/Iﬁ ypaBHEHHﬁ, HEPaBEHCTB U UX CUCTEM

YMeHMe pellaTb TEKCTOBble 3a/laud pa3HbIX TUIIOB (B TOM 4YMC/le Ha MPOLIEHTHI, Z0JM W YacTd, Ha
JBIDKeHUe, paboTy, CTOMMOCTb TOBAapOB M YCJIYT, HAJOTH, 33/jaui U3 00/1aCTH YIIpaBIeHUs JMUHBIMHA U
ceMelHbIMU (PHAHCaMK); COCTAaBJISATh BbIPA)KEHKS], YDaBHEHMs], HEPaBEHCTBA U UX CUCTEMBI 10 YCI0BHIO
3a/laud, WCCIef0BaTh IOyYeHHOe pellleHWe W OLleHWBaThb IPaBAOMNOA0OHOCTH pe3y/bTaToOB; YMeHHe

MOJe/IMPOBATh ped/ibHbie CUTYdlIMM Hd A3bIK€ MdT€MdTHUKH; COCTAaBJ/IATbL BbIPpaA>KE€HHS, YPdBHEHUNH,




HepaBE€HCTBa U UX CHCTEMEI I10 YC/JIOBHIO 3a[id4M, UCC/IeA0BAThb ITOCTPOE€HHbIE MOAe/IM C NUCIT0J/Ib30BaHHUEM

arnriapaTa aire0Opbl, THTEPIPETUPOBATD TIOTyUYeHHBINA pPe3y/IbTaT

YMeHHe orepupoBaTh TIOHSATHSMHU: CpefiHee apudmMeTnueckoe, Me/vdaHa, HauOoO/bIllee ¥ HaWMeHbIIIee
3HaueHHWsl, pa3Max, AWCIIepCHsi, CTaHJapTHOe OTK/JOHEHWe UWCJIOBOro Habopa; yMeHHe W3BJeKaTb,
VHTEpPIIPeTUPOBaTh WHQOpMAIMio, TpeACTaBleHHYyl0 B Ta0/iuIax, Ha /[AudarpamMmax, Trpadukax,
OTpa)kalolllyl0 CBOWCTBA peasibHBIX TPOLIECCOB U SIBJIEHUM; TpeACTaB/IsTh WH(OPMALMIO C TMOMOIIbBIO
Tab/MUI| ¥ UarpaMM; UCC/IeI0BaTh CTATUCTUYECKHe AaHHbIe, B TOM YKC/Ie C PUMeHeHHeM rpaduuecKux
METOZIOB U 3JIEKTPOHHBIX CPE/CTB; rpauuecku HCC/Ie0BaTh COBMeCTHBbIe HAOJOJeHUsT C TTIOMOIIbIO

AWdrpaMM paCCerBdAHUA U JIMHeMHOMN perpeccumn

YMeHure orepupoBaTh MOHATUSIMU: C/IyuaiiHbIi OMBIT U CAy4yailHOe COObITHe, BEPOSITHOCTh C/IyuaitHOro
COOBITHS; yMeHHe BBIUMC/IATH BEpPOSTHOCTb C MCII0/b30BaHHEM rpaduueckuX MeTOZOB; IPUMEHSTh
(opMyJIbI CII0XKEHUSI 1 YMHOKEHUSI BepOSITHOCTeH, (hopMyJ1y TTOJIHOU BepOSITHOCTH, Gopmysty bepHymy,
KOMOHMHAaTOpHBIe (hakThl ¥ (HOPMYIIbI; OLleHUBATh BEPOSTHOCTH PealbHBIX COOBITHIA; yMeHHe OTlepUpOBaTh
MOHATUSAMM: C/lyvyaiiHasg BeJWUYMHA, pacripefiejieHMe BepOSITHOCTeH, MareMaTHYecKoe OXKHJaHHe,
JMCTepcUst U CTaHZApTHOe OTKJ/IOHEeHWe C/lyyailHOM BelWuMHbl, GYHKLWK pacripefie/ieHrsl U MJI0OTHOCTH
PaBHOMEpHOrO, II0Ka3aTe/bHOIO0 W HOPMAa/IbHOIO pacIpefie/leHul; yYMeHHe MWCII0/b30BaTh CBOMCTBA
M3yueHHBIX pacripefie/ieHUid il pellleHusi 3a/lad; 3HAKOMCTBO C TOHATHSIMU: 3aKOH OOJIBIIMX uYHCer,
MeTO/bl BELIOOPOYHBIX MCC/Ie[JOBaHUM; YMeHHe TIPUBOJUTh MPUMephl MTPOSIB/IeHHs] 3aKOHa OOJIBIINX Urces
B TIPUPO/IHBIX U OOIIIeCTBEHHBIX SIBJIEHUSX; YMEHHe OIepUpOBaTh MOHATHSIMHU: COYeTaHHe, TePeCTaHOBKa,
YKC/I0 COYeTaHUH, YMCIIO TIepecTaHOBOK; OMHOM HbIOTOHA; yMeHMe TIpUMeHsSITb KOMOWHATOPHbIe (DaKThI U
paccy)K[eHusl IS pelleHWs 3aJay; OLIeHMBATh BEPOSITHOCTH peaybHbIX COOBITHH; COCTABJISThH

BEPOSATHOCTHYIO MOJeJ/Ib U UHTEPIIPETUPOBATh HOJ'Iy‘-IGHHBIﬁ pe3yabTaT




YMeHue orepupoBaTh MOHATUSMU: TOUKA, MpsMasi, IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Y4, BeIUUMHA
yriaa, TUIOCKWM YIOJ, [BYIPaHHbIM YroJ, TPEXTpaHHbId Yroj, CKpelLjuBarolecs IMpsMble,
Napasiie/ibHOCTh U TMepHeHIVKY/ISIPHOCTh TMPSIMBIX Y MJIOCKOCTeH, Yroa MeXAy TMpsIMbIMU, YTOJ MeXAy
NPSIMOW M TVIOCKOCTBIO, YTOJI MeX/y IJIOCKOCTSIMH, pacCTOSIHWe OT TOUKM [0 IIJIOCKOCTH, PacCTOsIHUe
MeX/y TpsIMbIMH, pacCTOSIHAE MeXKAy TIJIOCKOCTSIMU; YMEHHe WCII0/Ib30BaTh MpPH pelleHrnd 3ajauy
n3yueHHble ()aKThl U TEOpeMbl TUIAHUMETPHUH; YMeHHe OLeHUBaTh pa3Mepbl 00BEKTOB OKPY)KAIOILETo
MHpa; CTPOUTb MaTeMaTHyecKue MOJeld C TMOMOIIbK) T'eOMeTPUUYEeCKUX MOHSATHUN W BeIUUMH, pellaTh

CBsA3dHHBIE C HUMU ITPAKTHYECKKE 3aJa4Yn
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YMeHHe OrepupoBaTh MOHATUSAMU: TUIOLIAAL (DUTYpPBI, 00BEM (UTypbl, MHOTOTDAaHHUK, TPABUIbLHBIN
MHOTOTDaHHHK, CeueHWe MHOTOTPaHHMKA, Ky0, mMapasenenuriesi, Mpu3Ma, NHUpamuja, ¢Gurypa u
MOBEPXHOCTh Bpall|eHUs], LWIMHAP, KOHYyC, Iap, cdepa, 1iomazb cdepbl, M/OL[aAb MOBEPXHOCTU
MTUPaMU/IbI, TIPU3MbI, KOHYCa, [WIUH/PA, 00BEM Kyba, MpPsSMOYTO/ILHOTO TMapasuiesienuriesia, TupaMH/bl,
MpU3Mbl, LWAMHAPA, KOHYyCa, Ilapa, pa3BépTKa [IOBEPXHOCTH, CeueHusl KOHyca U LWIMHAPA,
rapa’sijieJibHble OCH WM OCHOBaHHIO, CeueHUe 111apa, MJI0CKOCTh, Kacarollasicsi cepsl, LUIMHAPA, KOHYCa;
yMeHHe CTpPOUTh CeueHHWe MHOTOrpaHHMKa, K300pa)kaTb MHOTOTPAHHUKH, (UTypbl U TOBEPXHOCTU
BpallleHHsl, UX CeUeHHs], B TOM UMCJie C MIOMOLLbIO0 3/IeKTPOHHBIX CPe/CTB; yMeHHe MPUMEHSITh CBOWMCTBA
reoMeTpUUYecKrx (PUryp, camoCTosATeNbHO (POPMY/IMPOBAaTh ONpeZesieHrsl u3yyaeMbIX (UIyp, BblABUTaTh
TUIOTe3bl O CBOWMCTBAX W TIPU3HAKaxX reoMeTpuuecKux (uryp, oOOCHOBBIBaTH WM OIPOBEpPraTh UX;
yMeHHe TIPOBOJWTh Kiaccu(ukaluioo ¢GUryp Mo pas/vyHbIM TpU3HAaKaM, BBITIOJIHATH HE00XOAWMble

AOIIO/IHUTE/IbHbIE TTOCTPOEHUA
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YMeHue orneprpoBaTh MOHATUSMU: JBWKEHHe B IIPOCTPAHCTBE, Mapasiie/bHbli epeHoC, CUMMeTpUs Ha

MJIOCKOCTH U B TIPOCTPAHCTBe, TIOBOPOT, TipeoOpa3oBaHue mMoAo0usi, TMofoOHbIe (GUTYpHI; YMeHHe




pacro3HaBaTh paBHble U TO00HBIe (UTYpbI, B TOM UHCJIe B TPUPOJE, HCKYCCTBe, apXUTEKTYpe;
WCI0/Ib30BaTh FeOMeTpUUYeCKre OTHOILEeHUs MPU PellleHUH 3aZlau; HaXOAUTb FreOMeTpUUeCKUe BeJTMUHHbI
(mmHa, yros, Toliab, 00BEM) NPU pellleHWd 3afilay U3 PYTUX y4yeOHBIX TPeAMeTOB U U3 peasbHOMN
JKU3HHW; yMeHHe BBbIUHC/IATH TFeOMeTpUUYeCKWe BeJUYMHBI ([JIMHA, YroJi, TUIONIaZb, 00bEM, TUIONMIAZb
MOBEPXHOCTH), MCMO/b3ys U3yueHHble (OpPMy/bl WU METOZAbl, B TOM UHC/Ie: TUIOLab TOBEPXHOCTU
MUpaMUpbl, TIPU3MbI, KOHyCa, LWIMHAPA, IUIomaab cdepbl; 00bEM Kyba, TMPSIMOYTOJBHOTO
Triapasiiesienurie/ia, TMpaMU/bl, PU3MBI, IIWJIMH/PA, KOHYCa, I1apa; yMeHHe HaXOJWTh OTHOILIIeHHe 005EMOB

1oA00HBIX GUryp

YMeHue OreprupoBaThb IIOHATUAMU: TPAMOYT'OJ/IbHasd CUCTE€Mda KOOPAWHAT, BEKTOP, KOOPDAWHATBI TOYKH,

KOOp/IMHAThl BEKTOPa, CyMMa BEeKTOPOB, MpPOU3Be/eHHe BeKTOpa Ha UWCJIO, pa3/ioykeHWe BeKTopa Tio

12 0a3ucy, CKajisipHOe TIPOM3Be/leHWe, BEKTOPHOe TPOW3BeJieHHe, Yrojl MeXAy BeKTOpaMH; yMeHue
WCII0/1b30BaTh BEKTOPHbIM U KOOPMHATHBINA MeTO/] /i pellleHHsi TeOMeTPpUUeCcKUX 3a/iau U 3a7jau Jpyrux
yueOHBIX PeJMeTOB
YMmeHue BbIOMpaTh TOAXOJAIIMM MeTO[, [Jisl pPellieHus 3a/lauM; TMOHMMaHWe 3HAaUMMOCTH MaTeMaTUKU B

13 W3yYeHUM TIPUPOJHBIX U OOIeCTBEHHBIX MPOLIECCOB U SIBJIEHWM; yMeHWe pacrio3HaBaTh IMPOsIB/IEHHE

3dKOHOB MdT€MaTUKHM B MWCKYCCTBe, yMeHHE€ TIIpUBOJWUTH TIDUMEDBI MATEMATHYECKUX OTKpBITI/Iﬁ

POCCUMCKOM M MUPOBOM MaTeMaTH4YeCKOW HayKU




INEPEYEHD 3JIEMEHTOB COJEPXAHUSA, ITPOBEPAEMBIX HA EI'D3 110 MATEMATHUKE

Kop IIpoBepsieMblii 3/IeMeHT CO/lepP)KaHUs
1 Uucsia ¥ BBIUKCTIEHUS
1.1 HarypanbHble v Liesible yncia. IIpyU3Haku 1eIMMOCTH Lje/bIX urcel
1.2 ParroHanbHbie urcia. OObIKHOBEHHBIE U [IeCATHYHbIe Ap00u, MPoLeHThI, OeCKOHeUHbIe Tepuoinyeckre aApobu
1.3 ApudmMeTrueckuii KOpeHb HaTypaabHOU cTerieHU. [leiicTBUS C apupMeThUUeCKUMU KOPHSIMU HaTypaibHOW CTerleH!
14 CrereHb C 1ie/ibIM NoKa3artesieM. CTeleHb C pal[iOHaIbHBIM MoKa3aTeseM. CBOMCTBA CTeleHU
1.5 CHHYC, KOCMHYC U TaHT'eHC YAC/I0BOr'0 apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YW C/I0BOr0 apryMeHTa
1.6 Jlorapugm umucina. [leciThuHble U HaTypasibHble J0raprudMbl
17 [elicTBUTE/bHBIE UKCIa. ApudMeTHUecKre orepalyyd C AelCTBUTEe/NbHBIMH YMCIaMd. [IpuO/IMKEHHBIE BBIUHC/IEHUS,
' ripaBW/ia OKPYTJIeHUsl, MPUKUKA U OLleHKa pe3yJibTaTa BIYMCIeHUI
1.8 [Tpeobpa3oBaHue BbIpAKEHUH
1.9 KowmrnekcHele urciia
2 YpaBHeHUs U HepaBeHCTBa
2.1 Llesibie 1 1poOHO-palOHA/IbHBIE YPaBHEHUS
2.2 VppauyoHabsHble ypaBHeHUs
2.3 TpuroHomerpuyeckve ypaBHeHUs
24 [TokasaresnbHble U J0rapupMuueckie ypaBHeHUs

2.5 Llenbie v IpOOHO-pAL{MOHA/TBEHBIE HEPABEHCTBA




2.6

VppaijoHaibHble HepaBeHCTBa

2.7 [TokazaTenbHbIe U JorapudMUUecKre HepaBeHCTBa
2.8 TpuroHomeTpruueckKue HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYTHOCTU YpaBHEHUI U HepaBEeHCTB
2.10 YpaBHeHUs, HEpAaBEeHCTBA M CUCTEMBI C [TapamMmeTpaMu
2.11 Martpulia cuCTeMbl JIMHEHHBIX ypaBHeHU. OrnpeaenuTe/ib MaTPULIbI
3 ®yHKLMM U TpadUKU
31 dyHKUws, cocobsl 3aganus GyHkIuu. ['padmk ¢yHkummu. B3anMHo obpatHble GyHKIMKU. YETHBIe U HEUETHBIE (PYHKIWH.
' [Tepuoanueckue HyHKLIN
Ob6nacte ompeziesieHUss W MHOXKECTBO 3HaueHMd ¢yHKUuu. Hymm ¢yHkimy. [IpoMeXXyTKH 3HAKOTOCTOSIHCTBA.
3.2 [TpoMeXXyTKM MOHOTOHHOCTH (YHKUMH. MakKCUMyMbl 1 MUHUMYMbI GyHKUUH. Hanbosbliee ¥ HauMeHblilee 3HaueHUe
(yHKIMY Ha IPOMEXKYTKe
33 CreneHHasi GyHKLMSI C HaTypaJbHBIM U 1ie/ibIM Tl0Ka3aresnieM. Eé cBolictBa v rpaduk. CBoiicTBa U rpaduK KOpPHSI Nn-0it
. CTerneHu
3.4 TpuroHomeTtpuueckre (yHKLMHU, UX CBOWCTBA U rpapuKu
3.5 [TokasarenbHas U norapudmMuueckas (PyHKLMU, UX CBOWCTBA U TpayKu
3.6 Touku paspeiBa. ACMMOTOTHI rpapurkoB QyHKLMA. CBoMCTBa (QYHKLMM, HeMIpepPhIBHBIX Ha OTPe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/laHUS TIOC/IeZI0BaTe/IbHOCTeH
3.8 ApudmeTnueckas v reometpuueckast mporpeccuu. dopmyrna C/0)KHBIX IPOLIEHTOB
4 Hauvana marematrueckoro aHaamusa




4.1 [TpousBogHasi hyHKIMK. [Ipor3BoiHbIE 3/IeMeHTapHbIX (PYHKIUI
45 [TpuMeHeHMe TIPOU3BOJHOMN K MCCIe[0BaHNIO0 (DYHKIMI Ha MOHOTOHHOCTh U KCTpeMyMbl. HaxokeHre HanboJIbIlero u
' HavMeHbIIlero 3HaueHus: QyHKI[UU Ha OTpe3Ke
4.3 [TepBoobpa3Has. ViHTETpan
5 MHoOKecCTBa 1 JIOTHKa
5.1 MHOXXeCTBO, ornepaljuu Haji MHO)KecTBaMU. [IuarpamMmmbl Ditsiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTb ¥ cTaTUCTHKA
6.1 OrnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombuHaTopuka
7 I'eomeTpust
7.1 @urypel Ha IJIOCKOCTU
7.2 [IpsiMble U MJIIOCKOCTY B MPOCTPaHCTBe
7.3 MHororpaHHUKU
7.4 Tena ¥ MOBepXHOCTU BpalLLleHUs
7.5 KoopauHatsl 1 BeKTOPbI




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIbI VI YYEHUKA

» MaTemaruka: ajsiredpa ¥ Hauajia MaTeMaTUUeCKOTO aHalK3a, TeOMeTpUSI.
Anrebpa 1 Hauasia MaTeMaThyeckoro aHanusa. 10-11 knacc. Amumos HI.A.,
Konsirun HO.M., TkaueBa M.B. u ap. AKijoHepHOe 0011jecTBO «/31aTe/IbCTBO
«IIpocselenue»

» MaTtemaTHKa: anrebpa ¥ Hauaja MaTeMaTUUeCKOro aHa/ln3a, TeOMeTpUs.
['eometpus. 10-11 knacc. AtanacsaH JI.C., byrtysos B.®., Kagomies C.b. u gp.

AxioHepHoe obmiecTBo «M3marenbcTBo «IIpocBerieHie»

METOJNYECKHUE MATEPUAJIbI VIS YUUTEJIA

INMN®POBLIE OBPA30BATEJ/IBHBIE PECYPCBHI 1 PECYPCbHI CETU
MHTEPHET
bubmoreka LIOK

Poccuiickast 3/1eKTpOHHas 1IKO/1a
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