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ITIOACHUTEJ/IBHASA 3AIINCKA

Pabouasi mporpamMma y4eOHOro Kypca «Asiredpa ¥ Hauajia MaTeMaTHUeCKOrO aHajn3a»
6a3zoBoro ypoBHs s oOyuaromuxcst 10 —11 kmaccoB pa3paboTtaHa Ha ocHoBe deziepasbHOTO
rocy/JapCTBEHHOro 00pa3oBaTe/bHOrO CTaHZapTa cpefgHero obimjero o6pa3oBaHus, C y4YETOM
COBPEMEHHBIX MHUPOBBIX TpPeOOBaHWM, MPeIbsB/IsSEMbIX K MaTeMaTHUeCKOMy 00pa30BaHHIO, U
TpajuLMii poccuiickoro obpa3oBaHus. Peanmm3aiss TporpaMmbl obecrieurBaeT OBafieHHe
K/TFOUEBBIMU KOMITETEHLIUSIMUA, COCTABJISIFOLIMMYM OCHOBY [JIi CaMOPa3BUTHSI M HENpPePLIBHOTO
obpa3oBaHusl, L[eJIOCTHOCTh OOIIeKY/IbTYPHOrO, JIMYHOCTHOTO UM TI03HaBaTeIbHOTO Da3BUTHS
JTMYHOCTH 00YYaroIIHXCsl.

OE/IN N3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajsa MaTeMaTH4eCKOro aHaiv3a» SB/ISETCS OJHUM U3 Haubosee
3HAUMMBIX B TpOrpamMMe CTapilei ILIKOJIbI, MOCKO/bKY, C OJHOW CTOPOHBI, OH ObecrieurBaeT
WHCTPYMEHTa/bHYI0 0a3y [ W3y4yeHus] BCE€X eCTeCTBeHHO-HAay4YHbIX KYpCOB, a C [Jpyrou
CTOpOHBbI, (hopMupyeT soruueckoe | abCTpaKTHOe MBbILIIEHHe YYallUuXcsi Ha YpOBHe,
HeoOXO0ZMMOM /I7IsT OCBOEHHST KyPCOB MH(OPMAaTHUKHU, 00II|eCTBO3HAHUS, UICTOPUH, CTIOBECHOCTH.
B pamkax faHHOro Kypca yuvailyecsi OB/1a/|eBaloT yHUBepCaabHbIM 13bIKOM COBPEMEHHOW HayKH,
KoTOpasi (hopMy/IMpyeT CBOU JOCTWKEHUsI B MaTeMaTHueckou ¢opme.

Kypc anre6pbl ¥ Hauas MaTeMaTUUeCKOTo aHa/u3a 3aK/aJblBaeT OCHOBY [jisl YCIIeIIHOTO
OBJaJileHMs1 3aKOHaMHM (PM3MKM, XUMHUM, OWOJOTHMH, TIOHWMAaHWS OCHOBHBIX TeH/EHLN
5KOHOMMKH U 0OIIeCTBEHHOM >KU3HH, M03BOJISIeT OPUEeHTUPOBATLCSI B COBPEMEeHHbBIX LU(POBBIX
Y KOMITbIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO MCI0/Ib30BaTh MX B MOBCEJHEBHOM >XU3HU. B Toxxe
BpeMsi OBJiafieHHe abCTPaKTHBIMM U JIOTUUECKH CTPOTMMU MaTeMaTUUeCKUMU KOHCTPYKLIUSIMU
pa3BUBaeT yMeHHEe HaXOJWThb 3aKOHOMEpPHOCTH, OOOCHOBBIBAaTH WCTHHHOCTH YTBEP)KAEHUS,
UCTo/b30BaTh 00001leHHe W KOHKpeTH3aluio, abcTparvpoBaHWe W aHalorui, (GopMupyeT
KpeaTHBHOe M KPUTHUYeCKOe MbIluleHre. B Xoze n3yueHust anreOpsl 1 HaYaa MaTeMaTH4ecKoro
aHa/v3a B CTapllel LIKOoJe yyallydecsl TOJydyaroT HOBbIM OIBIT pelleHus MPUK/IaJHbIX 3ajad,
CaMOCTOSITEJIbHOTO ~ TOCTPOEHUs] MaTeMaTHYyeCKUX Moje/ell  peajbHbIX  CUTyalluid W
VHTeprpeTalliyd TOMyUYeHHbIX pelleHWd, 3HAaKOMATCS C TIpUMepaMu  MaTeMaTH4yeCKUX
3aKOHOMEPHOCTell B TpUpOZle, HayKe M B MCKYCCTBe, C BBIJAIOLUMHUCI MaTeMaTUUeCKUMU
OTKPBITUSIMU 1 UX aBTOPAMHU.

Kypc obsazaer 3HauMTe/bHBIM BOCTIMTATebHBIM TOTEHLIMA/TIOM, KOTOPBIN peannu3yeTcs
Kak yepe3 yueOHbIM MaTepHas, CroCOOCTBYHOLIMM (HOPMUPOBAHMIO HAYYHOTO MHPOBO33DEHHUs,
TaKk W 4Yepe3 creluduKy yueOHOM [fesTenbHOCTH, TpeOyroield CaMOCTOSITeTbHOCTH,
aKKypaTHOCTH, TPOJO/DKWATENbHONM KOHLIEHTpAalMd BHUMaHWS M OTBETCTBEHHOCTH 3a
TIOJTyYeHHbIN pe3y/bTar.

B ocHoBe Meroguku oOyueHus aireOpe M HayajaM MaTeMaTHUeCKOTO aHaaM3a JIeXKUT
JieaTeIbHOCTHBINA TIPUHLIUT 00yUeHusl.

CrpykTypa Kypca «Asirebpa ¥ Hauasia MaTeMaTHU4eCKOT0 aHa/in3a» BKJTFOYaeT CleflyIoliye
cofiep>KaTeslbHO-MeTouueckue JuHUM: «Uucaa U BelUMC/IeHUs», «DyHKIMA U Tpaduku»,
«YpaBHeHUs U HepaBeHCTBa», «Hauana MaTemMaTnueckoro aHanusa», «MHOXKeCTBa M JIOTHKa».
Bce ocHOBHBIE COZlep)KaTe/IbHO-MeTOAUUeCKre JTUHUU W3y4aroTCsl Ha MPOTSHKEHWH [BYX JieT
o0OyueHusi B CTapllleii IIKOJe, eCTeCTBEHHO JOMOJHss APYT Apyra U TMOCTeNeHHO HAaChIIasiCh
HOBBIMM TeMaMW M pas3fienaMd. J[laHHbI KypC $IB/SIeTCSI MHTerpaTUBHBIM, IIOCKOJIBKY
o0beguHsieT B cebe cofep)KaHHMe HECKONBKMX MaTeMaTHUeCKuX [JUCLIMIUIMH: anrebpa,
TPUTOHOMETPUSI, MaTeMaTUUeCKUI aHa/in3, Teopyst MHOXKeCTB U /ip. [To Mepe Toro Kak yuaiyecs
OBJIa/leBalOT BCE Oosiee IMIMPOKUM MaTeMaTU4YeCKUM arrapaTtoM, y HUX TI0C/Ie[0BaTebHO
¢dopmMHpyeTCsl M COBEpILEHCTBYeTCS YMeHHe CTPOMTb MaTeMaTUuecKylr0 MoOZejb peanbHOU
CUTyallud, TIPUMEHSITb 3HaHWsl, TOJlyueHHble B Kypce «Asirebpa M Hayajga mMaTeMaTUuecKoro



aHa/mM3a», /s pellleHUs] CaMOCTOATeNbHO C(OPMYJ/JMPOBAaHHOM MaTemMaTHyecKol 3ajaud, a
3aTeM MHTepIIPeTUPOBAaTh M0/yYeHHbIN pe3ybTar.

CopepxaTebHO-MeTOIMYeCKass ~ JIMHUS ~— «UWcila ¥ BBIYMC/IEHUS» — 3aBepIlaeT
¢dopmMHpOBaHre HaBBIKOB MCII0/Ib30BaHUs [IeHCTBUTE/bHBIX 4Yucesl, KOTopoe OblI0 HayaTto B
OCHOBHOH I1Kosie. B cTapuieil mkosie ocoboe BHUMaHUe y7esnseTcss (JOPMUPOBAHHIO MPOYHBIX
BBIUMC/IUTE/IbHBIX HABBIKOB, BK/IIOUAIOIIMX B Ce0si MCMO/b30BaHUE pa3/MuUHBIX (OpM 3arucu
JleVICTBUTE/IBHOTO YKC/Ia, YMEHWe pallMOHaIbHO BBIMO/HATh [I€MCTBUS C HUMH, [le/laTh
NIPUKUJKY, OLleHHMBaTh pe3ysbTaT. OOydyaroljuecss TII0/ydyalOT HaBbIKA TPUOIMKEHHBIX
BBIUMC/IEHUM, BBLITIOJTHEHUS] [eWCTBUN C uWCIaMM, 3alydCaHHBIMU B CTaHZApTHOW (opme,
WCTIO/Ib30BaHUsT MaTeMaTUyeCKUX KOHCTAHT, OL[eHUBAHKS UACIOBBIX BbIpayKeHUH.

JIuaust «YpaBHEHWsS] M HepaBeHCTBa» peajM3yeTcsl Ha TIPOTSDKEHWM BCEro oOy4eHHUs B
CTaplied IIKoJie, TOCKOJIbKY B KaXJOM pasfese MporpaMMbl [PeAyCMOTPEHO peLleHHue
COOTBETCTBYIOIIMX 3a7au. OOyyarommyecs 0B/a/IeBal0T Pa3TMUHBIMUA METO/[aMU PeIIeHUS L[eJTbIX,
paLMOHAbHBIX, UDPALIMOHAIBHBIX, TT0Ka3aTe/IbHBIX, JIOrapu(MUUeCKUX U TPUTOHOMEeTPHUYeCKUX
ypaBHEHUIA, HepaBeHCTB U UX cUcTeM. [losyueHHble yMeHHUs1 UCII0/Ib3YOTCS TIPY UCCIe0BaHUN
(GYHKLMI C TIOMOIIbIO TIPOM3BOJHOM, pellleHWy TMPUK/IaJHBbIX 3a/au U 3a7iau Ha HaxoXKJeHue
HanOOMBIINX ¥ HAMMEHBbINX 3HaueHnH (GyHKUWuU. JJaHHas cofep)KaTesibHast IMHUS BK/IIOYaeT B
cebsi Takke (opMHpOBaHME YMEHHUM BBIMOJHATH pacuéThl 10 (opMmysiaMm, TpeoOpa3oBaHUs
L|e/IbIX, paljMOHa/bHBIX, HPpAlMOHA/IbHBIX W TPUIOHOMETPUUYECKUX BBIDAKEHMM, a Takxe
BbIpa)KeHUH, CO/lep)Kalllux cTereHW W Jiorapyudmel. brarojaps usyuyeHuro anrebpanueckoro
Marepuasa MMPOUCXOAUT JasbHelIIee pPa3BUTHe alTOPUTMUYECKOT0 U aOCTPAKTHOTO MBILUIEHHS
yuamuxcsi, (pOpMHUDYIOTCS HaBBIKUA [IeAYKTUBHBIX pacCyX/eHuil, paboTbl C CHMBOJIbHBIMHU
¢dopmamy, npeficTaBIeHMs] 3aKOHOMEPHOCTeH U 3aBUCHMOCTEl B BH/le PaBEHCTB U HEPaBEHCTB.
Anrebpa nipezyiaraet 3¢ peKTUBHbIE MHCTPYMEHTHI /IJIs1 PellieHHs MPaKTUUeCKUX U eCTeCTBeHHO-
Hay4HbIX 3a/lau, HarJIsiZIHO IeMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKa HaYKU.

CopepxaTebHO-MeTofuUecKast TMHUS «DPYHKIMM U TpaduKU» TECHO TepervieTaeTcs C
JPYTMMM JIMHUSIMM Kypca, TOCKOJbKY B KakOM-TO CMbIC/Ie 3a/aéT MO0c/iejoBaTe/IbHOCTh
V3yyeHUs Marepuana. VI3yuyeHuWe CTeneHHOW, IlOKa3aTelbHOM, JOrapuMU4YeckKon U
TPUTOHOMETPUUYECKUX (PYHKLMM, MX CBOWCTB U Trpa(UKOB, HCIOAb30BaHWE (DYHKLMM A7
pellleHUsl 3aZiau U3 JIPYTUX Yy4yeOHBIX TpeJMEeTOB M peasibHOM >KU3HU TECHO CBS3aHO KaK C
MaTeMaTHYeCKUM aHaIn30M, TaK M C pellleHHeM ypaBHeHWH U HepaBeHCTB. [Ipu sTom 6osbiioe
BHUMaHUe yjensieTcsi (OPMUPOBAHUIO yYMEHUsI BbIpa)kaThb (JOPMysaMU 3aBUCUMOCTU MeXIy
pa3/MUHbIMUA BeIMUMHAMM, MCC/Ie0BaTh IO/yuyeHHble (GYHKLUWK, CTPOUTh MX TIpaduKu.
Matepyan 5TOM cofep)KaTeJbHOW JIMHWM HalleJleH Ha pa3BUTHE YMEHWM U HaBbIKOB,
MO3BOJISIIOIIMX ~ BbIp@KaTb  3aBUCUMOCTH MEX[Jy BeJMUMHAMU B pasavuHoOW  (opme:
aHa/IMTUYeCcKol, Tpadpuuecko u cyioBecHOW. Ero wu3ydeHue CrmocoOCTByeT pa3BUTHIO
aJITOPUTMUYECKOTO  MBIIIJIEHUs, CrMocOOHOCTH K 0000IeHn:0 U KOHKpeTH3alluu,
VICII0/Ib30BaHMIO aHAIOTUM.

Copgep:xaTenbHas 1MHUS «Hauasa mMaremMaTHuyecKoro aHanau3a» I03BOJISIET CYLeCTBEHHO
paCHIMPUTh KPYT KaK MaTeMaTU4eCcKUX, TaK U MPUKIaJHbIX 3a/ja4, JOCTYITHBIX 00yYaroLumcs, y
KOTOPBIX IOSIB/ISIETCS] BO3MO)KHOCTh MCCJIe/I0BaTh U CTPOUTh T'paduKu (yHKLIUMN, ONpesiesTh UX
HauOo/IbIlIe ¥ HauMeHbllIMe 3HaueHUs, BBIUMC/ISATE TUIOL[aid GUryp U oObEMBbI Tesl, HaXOJUTh
CKOPOCTM M YCKOpeHHsl TMpoleccoB. [laHHasi cojep)kaTerbHasi JIMHWUS OTKPbIBaeT HOBbIE
BO3MO)XHOCTH TIOCTPOEHHsI MaTeMaTUUYecKMx MoJie/leld peasibHbIX CUTyalluid, HaXOXXK[eHWs
HawIyulllero pellleHus B TMPHUKIaJHbIX, B TOM YHMC/e COLMaTbHO-3KOHOMHUUYECKHX, 3a/adax.
3HaKOMCTBO C OCHOBAMM MaTeMaTHUeCKOTO aHaju3a CroCOOCTBYeT Pa3BUTHIO abCTpPaKTHOTO,
(hopMasbHO-/IOTMYECKOT0 M KPeaTUBHOI'O MbIIIeHUs], (POPMHUPOBaHUIO YMEHUW paclio3HaBaThb
TIPOSIB/IEHUS] 3aKOHOB MaTeMaTHMKW B HayKe, TeXHMKe W HUCKyccTBe. Obyuaroiyecss y3HarOT O
BBIJJAIOIIMXCS pe3y/bTaTaX, IOJyUeHHbIX B XOJie Pa3BUTHSl MaTeMaTWKU KaK HayKu, U HX
aBTOpax.



CopeprkaTe/lbHO-MeTouYecKast TMHUST « MHOXKeCTBa U JIOTUKa» B OCHOBHOM TIOCBSIIIIEHA
3/IeMEeHTaM TeOPUU MHOXKECTB. TeopeTUKO-MHOKeCTBeHHbIE TIPe/ICTaB/IeHHs TIPOHU3bIBAIOT BECh
KYPC IIKOJbHOW MaTeMaTUKU U TIpeJylararoT HauboJsiee YHUBEPCAIbHBIN SI3bIK, 00beIUHSIOINMI
BCe pasjiesibl MaTeMaTUKU U eé TIPUIOXKEHWH, OHM CBSI3bIBAIOT pa3Hble MaTeMaTHuecKue
JVICLIUIJIMHEL B efiiHOe 1ienoe. [103ToMy Ba)KHO AaTh BO3MOKHOCTH INKOJIBHUKY TIOHMMATh
TEOPEeTHUKO-MHO>KECTBEHHBIM SI3bIK COBDEMEHHOW MaTeMaTWKd U WCIO/b30BaTh €ro Jijis
BBIPa)KEHHST CBOMX MBICTIEH.

B Kypce «Asrebpa ¥ Haua/lla MaTeMaTHUeCKOro aHa/ln3a» MPUCYTCTBYIOT TAaK)Ke OCHOBBI
MaTeMaTUYeCKOrO MOZEeIMPOBaHUsl, KOTOpble TPU3BaHbI CHOPMUPOBATh HABBIKM IOCTPOEHUS
Mofiefniell pea/bHbIX CHUTYaL, UCCIe0BAHUS ITUX MOJe/iel C TIOMOILBIO amnrapaTa aarebpel 1
MaTeMaTHYecKoro aHalvM3a W WHTepIIpeTaly II0/yYeHHBIX pe3y/bTaToB. Takve 3ajaHus
BIUIETEHbI B KaX/bli M3 pa3fie/ioB MPOrpaMMbl, TMOCKOJBKY BeCh MaTephaa Kypca IIHPOKO
WCTIO/TB3YeTCS /ISl pellieHys TIPUK/IafHbIX 3a7au. [1py pemieHny peasbHBIX TPAaKTUUYECKUX 3a/jau
yJaiiyecss — pa3BHUBAalOT  HAO/O/aTeNbHOCTb,  yMeHHe  HaXOWThb  3aKOHOMEPHOCTH,
abCTparupoBaThCs, WCIO/IB30BATh AHAAOTHIO, 00001[aTh W KOHKPETH3WPOBaTh Mpobiemy.
HesATenbHOCTb 1O (HOPMUPOBAHUIO HABBIKOB peIeHUs] TIPUK/IAJHBIX 3aJau OpPraHW3yeTcs B
npoLiecce U3yUeHHsl BCeX TeM Kypca «Asirebpa ¥ Haua/ia MaTeMaTUYeCKOTr0 aHa/Ih3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE
B yueGHOM 1/1aHe Ha W3ydeHHe Kypca aireOpbl M Haual MaTeMaTHYeCKOTo aHamm3a Ha 6a30BoM

ypOBHe O0TBOAUTCS 3 yaca B Hezeto B 10 kimacce v 3 yaca B HeZiento B 11 Kjacce, BCero 3a /iBa
rozia ooyuenus — 204 vaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 K/ITACC

Ymuc/ia 1 BbIYUC/IeHUA

ParoHasbHble uncsia. OOBIKHOBEHHBIE U IeCAATUUHBIE pOOU, MPOLIeHThI, HeCKOHeuHbIe
nepuoAnyeckie 7pobu. ApudmeTrueckue orepand € PalUOHAIBHBIMUA  YHC/IaMH,
npeoOpa3oBaHusi UKUC/IOBBIX BbIpakeHWi. [IpumeHeHue Apobeil U TPOLEHTOB /il pelleHUs
TIPUKJ/IaJHBIX 3374 U3 Pa3/IMUHbIX OTpac/el 3HaHUM U peasbHOM JKU3HU.

[HeiicTBuTenbHble yncaa. PaljMoHasnbHble M MppalMOHa/IbHbIE 4Kc/ia. ApudmeThueckue
oreparyy C JeMCTBUTeNbHBIMU UMC/AaMH. [IprO/IKEéHHbIe BBIUMC/IEHHS, TIPaBH/Ia OKPYTJIeHNS],
MPUKK/IKA U OL|eHKa pe3y/ibTaTa BbIUUC/IEHUM.

CreneHb c LenbM Noka3aTeneM. CtaHzapTHas (opMa 3anucy /1eHCTBUTENbHOTO YMC/Ia.
Vcnonb3oBanve mofgxojsiieid (opMmbl  3anvcy  [eUCTBUTENbHBIX YWCen [JJ/s  pelleHUs
NIPaKTUYeCKUX 3a/la4y Y Npe/CTaB/IeHUs JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypalbHOM cTeneHU. [leHcTBUSI € apu@meTHuecKUMH
KODHSIMM HaTypaj/lbHOW CTelleHH.

CHHyC, KOCUHYC WU TaHI'€HC YMCJIOBOrO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YMCJIOBOrO aprymMeHTa.

YpaBHeHus U HepaBeHCTBa

ToxxzecTBa ¥ TOXKJeCTBEHHbIE TIPe0Opa30BaHMSI.

[Tpeobpa3oBaHue TPUTOHOMeTPUUECKUX BbIpakeHUM. OCHOBHbIE TPUTOHOMETPUUEeCKHe
bopmy bl

YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHHe HepaBeHCTBAa. MeTof,
VIHTEepPBaJIOB.

PerieHue Lie/bIX ¥ JpOOHO-paliMOHA/IBHBIX YPaBHEHUM U HepaBeHCTB.

Pemmenne vpparnvoHa/bHBIX YPaBHEHUM U HEPABEHCTB.

PerieHrie TpPUroHOMETPUUECKHX YPaBHEHUM.

IIpuMmeHeHre ypaBHEHMM M HePaBeHCTB K DelLleHWI0 MaTeMaTH4eCKUX 3afiad U 3a7ad U3
pa3/IMuHbIX 06J1acTell HAyKW U pearbHOM >KU3HU.

DyHKI[UH ¥ rpaduKu

®ynK1Ms, criocobsl 3agaHus GyHkIMU. ['paduk dyHKIMK. B3auMHo oOpaTHbie GyHKLIWN.

O6nacThb oripeZiesieHHs1 1 MHOKECTBO 3HaueHWH QyHKImU. Hymt ¢yHkium. TIpomexxyTku
3HaKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLUHU.

CreneHHast (yHKLMsI C HaTypa/JbHbIM U LieJIbIM TOKasaTteseM. Eé cBoiicTBa U rpaduk.
CaolicTBa U rpaMK KOpPHS N-0M CTeIeHH!.

TpuroHomeTrpryeckass OKpPY)KHOCTb, OIpejie/leHde TPUTOHOMETPUUeCKMX —(PYHKLUH
YKMCJIOBOTO apryMeHTa.

Hauana maTeMaTH4eCcKOro aHaaimusa

[TocnepoBarenbHOCTH, — Ccrocobbl  3ajlaHMs  TOC/efoBaTelbHOCTe.  MOHOTOHHbIE
10C/Iel0BaTe/IbHOCTH.

Apudmernueckass W reomeTpuueckass mporpeccud. beckoHeuHo — yObIBaroias
reomeTpuueckas mporpeccusi. Cymma 6ecKoOHeuHO yOBIBaroIieii reoMeTpuuecKor MpOrpecCHH.
dopmysia CI0XHBIX NPOLEHTOB. Vcrosnb3oBaHWe MPOrpeccuy [ijisi pelleHusl peajbHbIX 3a/ay
TIPUKJ/IaJHOTO XapakTepa.

MHo)kecTBa 4 JIOTUKA

MHo>keCTBO, Onepanuu HaJ MHOKecTBaMu. [Iuarpammel Dinepa—Benna. [Ipumenenne
TeOpeTUKO-MHOXXeCTBEHHOI'O arrapara /sl OMMCaHWsl peasbHbIX MPOLIECCOB U SIBJIEHUM, MPHU
peIIeHnH 3a7ia4 U3 IPYTUX yueOHBIX TIPeIMEeTOB.

Onpepenenuve, Teopema, C/1e[ICTBHe, JOKa3aTe/IbCTBO.



11 K/TIACC

Yuc/ia ¥ BBIYUCTICHUSA

HatypanbHble U Lienble yncia. [Ipu3Haku e TMMOCTH LieJTbIX YrCer.

CreneHb C paljuoHaIbHBIM MTOKa3aTesieM. CBOMCTBA CTeIleH!.

Jlorapugm umucina. lecaTHuyHble U HaTypasbHble JT0rapru(MBbI.

YpaBHeHMs1 U HepaBeHCTBA

[Tpeobpa3oBaHue BbIpaKeHUM, CO/leprKallyiX JIorapruMBbL.

[Tpeo6pa3oBaHue BbIpayKeHHWH, CO/iep>KallliX CTeMeH! C PALMOHA/ILHBIM 1T0Ka3aTesieM.

[IpuMepbI TPUrOHOMETPUUECKUX HEPaBEHCTB.

[TokasaTenbHbIe ypaBHEHUS U HEpaBeHCTBA.

Jlorapumuueckrie ypaBHeHUs] 1 HepaBeHCTBa.

CucTeMbl IMHEMHBIX ypaBHeHM. PellleHne MpUK/IaZHBIX 33lay C TMOMOILLBIO CUCTEMbI
JIMHEUHBIX ypaBHEHUH.

CucTeMbl ¥ COBOKYTTHOCTH paljMOHa/IbHBIX YPaBHEHUI U HEPaBeHCTB.

[IpuMeHeHre ypaBHeHHWI, CUCTEM M HEPaBEHCTB K peLIeHWI0 MaTeMaTh4yecKux 3ajay U
3a71a4 13 pa3IMYHbIX 00/1acTeil HAyKW U peasbHOW >KU3HH.

dyHkuuu U rpapuku

@ynkuus. Ilepuoguueckrve  QyHKUuM. [IpOMeXYTKM  MOHOTOHHOCTH  (DYHKLIMM.
MakcuMymMbl 1 MUHUMYMBI (QyHKUuM. Haubosbillee ¥ HavMeHblllee 3HaueHWe (YHKIMMA Ha
NIPOMEXKYTKe.

TpuroHomeTpruueckye (GyHKLUH, UX CBOKMCTBA U TPaUKH.

[TokasartenbHas U orapudmMuyeckas GyHKLMH, UX CBOMCTBA U TPa(UKHU.

HWcnonb3oBanve rpadmKoB (GyHKLMM /17151 pelleHUs] ypaBHEeHUW Y JIMHEeWHBIX CUCTEM.

Vcnonb3oBaHue rpaUKoB (PYHKLMM [/ MCCIef0BaHUs TPOLIECCOB U 3aBUCHMOCTEH,
KOTODbIe BO3HUKAIOT MPH pellieHrH 3a/jau U3 APYruxX yueOHBIX MMpeIMeTOB U peasibHOW KU3HU.

Hauana MaTeMaTH4eCKOro aHa/iu3a

HenpepriBHble ¢pyHKIMK. MeTo/ MHTepBasIoB [/l pellleHrs HePaBeHCTB.

[TpousBogHas QyHKLuK. ['eomeTprueckuii ¥ GU3nMUeCKHii CMbIC/ IPOU3BOHOM.

[Tpor3BojHbIe 37eMeHTapHbIX (YHKUUU. POpMysbl HAXOXK/EHUS] TTPOM3BOJHON CyMMBI,
NIPOM3Be/IeHHs] U YaCTHOTO (DYyHKLIUH.

[IpumeHeHre MPOU3BOHOM K UCC/I€I0BaHUIO (PYHKLIM HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxeHrie HanOOo/IbIIIETO ¥ HAMMEHBIIIero 3HaueHus1 PyHKIMU Ha OTpe3Ke.

[IpumMeHeHre TIPOWM3BOJHOM [/l HaxOXJEeHWs HaWIyullero pelieHus B TPUKIaJHbIX
3ajjauax, /i/1s onpe/iesieHst CKOpOCTH Tpoliecca, 3aJaHHOr0 (pOpMyJ10i Uy rpauKOM.

[TepBooOpa3Hasi. Tabsuiia neppooOpa3HbIX.

VHTerpan, ero reoMeTpyuyeckuid M (pu3Mueckuil cMbICl. BblunciieHne wWHTerpana o
dbopmyne HetoroHa—/IelibHUIIA.



IVIAHUPYEMBIE PE3YJ/IbTATBI

OcBoenne yuyeOHOro mpegmeTra «MareMaTHKa» [O/DKHO O0ecrieuMBaTh JOCTIDKEHHE Ha
ypOBHe cpefHero o0iiero ob6pa3oBaHUsI Ce[YIOLUIUX JIMYHOCTHBIX, MeTarpeJMeTHbIX U
TIpeJIMeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaTOB:

JINMHHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE pe3y/bTaTbl OCBOEHUsSI MPOTpPaMMbl yueOHOro mpegmera «MaremaTvKa»
XapaKTepHu3yTCs:

I'paxkgaHcKoe BoCIIUTaHue:

Cc(OPMUPOBAHHOCTHIO TPaXKJaHCKOW TO3ULMK  oOyuarollerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4/ieHa POCCUMCKOTO OOIIecTBa, Mpe/iCcTaB/ieHreM O MaTeMaTU4eCKUX OCHOBAx
(YHKLIMOHUPOBAHUSI DPAa3/IMUHBIX CTPYKTYD, $IBJIeHWM, TIpOLieJyp TPak[ZAHCKOTro o00IecTBa
(BbIOOpBI, OMPOCHI W TP.), YMEHWEM B3aUMO/EeMCTBOBaTh C COLMATBHBIMA HMHCTUTYTaMU B
COOTBETCTBUM C UX (PYHKLIMSMU U Ha3HaYEHUEM.

[TaTproTiueckoe BOCIIUTaHUE:

c(hOpMHPOBAHHOCTbIO POCCUMCKOW I'PaXkaHCKOW MEHTUYHOCTH, YBaKEHUS K MPOLLJIOMY
Y HaCcTOsIlleMy pPOCCHUMCKOM MaTeMaTHKW, L[eHHOCTHBIM OTHOLIEeHHWeM K [JOCTH)KeHUSIM
POCCUHCKHMX MaTeMaTHMKOB W POCCHUMCKOM MaTeMaTHMUeCKOM LIKO/bl, K KCII0/Jb30BAHUI0 3THX
JOCTMDKEHUM B IPyTUX HayKax, TeXHOJIOTUSIX, CpepaX IKOHOMUKH.

[ yXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHWEM [YXOBHBIX IL|eHHOCTeH pPOCCUMCKOro Hapoza; C(hOpMHUPOBAHHOCTBIO
HPaBCTBEHHOI'0 CO3HaHMSI, STUUECKOr0 MOBe/leHHs], CBI3aHHOI'0 C MPaKTUYeCKUM IpUMeHeHHeM
JOCTYDKEHUM HAayKU U [1esITeIbHOCTBI0 yUEHOr0; OCO3HaHMEeM JIMYHOIO BKJIaZla B MOCTpPOeHue
yCTOHUMBOrO Oy/yliiero.

JcTeTuyecKoe BOCIUTAHKe:

3CTeTUYeCKMM  OTHOLIeHWeM K  MHUpPY, BK/IOuUasg 3CTETUKY  MaTeMaTH4yeCKUxX
3aKOHOMEpPHOCTel, OOBEKTOB, 3a7lau, peIIeHUH, pacCYy>KJeHW; BOCTPUUMUYHMBOCTBIO K
MareMaTUYeCKUM aclieKTaM pa3/MyHbIX BUJO0B UCKYCCTBa.

Pusnueckoe BOCIUTaHUE:

c()OpMHPOBAHHOCTbIO yMEHUs TPUMEHSITb MaTeMaTUuecKde 3HaHUS B HWHTepecax
30poBoro U 0Oe3omacHOro obpasa >KW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/]0POBBIO
(3mopoBoe muTaHWe, cOaMaHCUPOBAHHBIM Pe)XUM 3aHSATHI U OTAbIXa, peryJsipHas ¢usndeckas
aKTUBHOCTb); (PM3UUECKOT0 COBEpIIeHCTBOBAHUS, MPU 3aHATUSX CIIOPTUBHO-03/]0POBUTEBHOM
[lesITeJIbHOCTBIO.

TpynoBoe BocUTaHKe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM LIeHHOCTU TPY/0J/i00us; UHTePecoM K pa3/InyHbIM
cepam npodeccroHaIbHON [eSTe/IbHOCTH, CBSA3aHHBIM C MaTeMaTHKOW U eé MPUI0KEeHUSIMHU,
yMeHHeM COBepllaTh 0CO3HaHHBIM BbIOOP OyAyIlel rpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
JKU3HEHHbIe TITaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHuecKoMy 00pa30BaHHIO H
camMo00pa30BaHUI0 Ha TPOTSDKEHHWU BCEM JKW3HU; TOTOBHOCTBIO K AaKTMBHOMY YyuaCTUIO B
pellleHNH NPaKTUYeCKuX 3a/la4 MaTeMaTuyeCKOW HarpaB/IeHHOCTH.

OKOJI0ThYecKoe BOCIIUTaHue:

C(OPMHUPOBAHHOCTBIO SKOJOTMYECKON KY/bTYpbl, TOHUMaHWEM BJIUSHUS COLMA/bHO-
5KOHOMHYECKUX T[pPOLIeCCOB HAa COCTOSIHME TPUPOJHOM M COLMAJbHOM Cpefibl, OCO3HaHUEM
r700a7bHOTO  XapakTepa  3KOJOTWYeCKMX TmipobieMm;  opueHTanied Ha  NpPUMeHeHHe
MaTeMaTHUeCKWX 3HaHWU [Jisi pellleHus 3a/jau B 00/1aCTh OKPY»Karolle cpe/ibl, MJIaHHPOBaHUs
MIOCTYIIKOB M OLeHKH UX BO3MOXXHBIX ITOC/Ie[ICTBUM /11 OKPY>KarOIllel CpeJibl.

[JeHHOCTM HAay4YHOrO ITO3HAHUS:



cpOpMUPOBAHHOCTHIO MHPOBO33DEHUs], COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKW U 0OIIleCTBEHHOM MPaKTUKH, TTOHUMaHUeM MaTeMaTh4yeckod HayKu Kak chepbl
YyesI0BeueCcKol [1esTe/TbHOCTH, ITAroB €€ Pa3BUTHS U 3HAUMMOCTH /ISl Pa3BUTHS LIVBUIM3ALWY;
OBJIa/IeHUeM $I3bIKOM MaTeMaTHKHW U MaTeMaTHueCKOW Ky/JbTypoWll Kak CpeJCTBOM I103HaHUS
MHpa; TOTOBHOCTBIO OCYIIECTB/ISITH TPOEKTHYH) U HCC/Ie/[0BaTeNbCKYIO JesTelbHOCTD
VH/IMBU/yaIbHO U B TPYIITIE.

METAITPEJMETHBIE PE3YJ/IbTATbI

MeTarnpeMeTHbIe pe3y/IbTaThl OCBOEHHS ITPOrpaMMbl Y4eOHOTO TipeaiMeTa «MaTeMaThKa»
XapaKTepU3yIOTCS ~ OBJIa/IeHWeM  YHHMBEpPCAIbHBIMH  NO3HAAMe/nAbHbIMU  OeliCmeusiMu,
YHUBEPCA/NbHbIMU ~ KOMMYHUKAMUBHbIMU  OelicmeusiMu, YHUBEPCAAbHbIMU  pe2y/AsimueHbIMU
Oelicmeusimu.

1) YHueepcanbHble nozHasamenbHble delicmeusi, obecneuugarom popmuposaHue 6a308bix
KO2HUMUBHBIX npoyecco8 obyuaroujuxcsi (oceoeHue Memooo8 NO3HAHUSI OKPYXHCarowje2o mupd;
npumeHeHue 102u4ecKux, ucciedosamenbCKux onepayull, ymeHuil pabomams ¢ uHgpopmayueti).

Ba3oBble ornyeckue JeCTBUS:

® BBLISB/ISTH M XapaKTePHU30BaTh CYIeCTBEHHbIE MPU3HAKM MaTeMaTUYeCKUX O0OBEKTOB,
TIOHSITUM, OTHOIIEHWH MeX[y TOHATHSMU; (OPMYJIMPOBAThH OIpeZiesieHus] TOHSATHN;
yCTaHaBJ/IMBaTh CYIeCTBeHHbBIN MPU3HAK KlacCU(UKAI[UK, OCHOBAHUS [ijisi 000011eHUs
Y CPaBHEHMsI, KPUTEPHUY TIPOBO/IMMOT'O aHA/IN3a;

® BOCIIpUHUMATb, (OPMYIMPOBATh U TMpeobpa30BLIBaTh CYXKAEHHs: YTBepJuTe/lbHble U
OTpHLiaTe/bHbIe, eIMHIUUHbBIE, YaCTHBIE U 00IIIMe; YC/IOBHBIE;

®  BBISB/ISITH MaTeMaTHUeCKre 3aKOHOMEePHOCTH, B3aUMOCBSI3U U TTPOTUBOPeunsi B (pakrax,
JIAHHBIX, HAO/IOZEHUSIX W YTBEP)KAEHWSX; TpejjaraTb KPUTEPUW [/ BbISBIEHHUS
3aKOHOMEPHOCTeN 1 TIPOTUBOPEUUH;

® [efaTh BBIBOJBI C WCIIO/Ib30BAHMEM 3aKOHOB JIOTHKH, [IelyKTUBHBIX Y MHAYKTHBHbBIX
YMO3aK/IFOUeHUH, yMO3aK/IFOUeHHH 110 aHaIoT vy,

® [IPOBOJWTH CAMOCTOSTE/ILHO ZI0Ka3aTebCTBA MaTeMaTHUeCKUX YTBEP)KeHHH (TIpsiMble
M OT TIPOTUBHOTO), BBICTPAWBaTh apryMeHTALMIO, TIPUBOJUTH TIPUMEPHI U
KOHTPIIPUMePhI; 000CHOBBIBATh COOCTBEHHBIE CY)K/|€HUSI 1 BEIBO/IbI;

e BpiOMpaTh criocob pelieHusi yueOHOM 3ajjaud (CpaBHMBAaTh HECKOJbKO BapHUaHTOB
perieHus, BBIOMpaTh Hanbosiee MOAXOSIIMN C YIETOM CaMOCTOSITE/TbHO BbIJ|e/IEHHBIX
KpUTEPUEB).

Ba3oBble nccrejoBaTe/ibCKie AeHCTBYS:

® 1CI0/Ib30BaTh  BOTMPOCHI  KaK  MCC/Ie[oBaTeNbCKUM  MHCTPYMEHT  T103HaHUS;
¢opMyTMpoBaTE BOTMIPOCHI, (PMKCHPYIOLIe TIPOTHBOpeure, MpobieMy, yCTaHABIMBATh
HCKOMOe U JaHHOe, (OpPMUPOBaTh TMIOTe3y, apryMeHTHPOBAaTb CBOIO TO3HULUIO,
MHEeHHUe;

® [POBOAUTH CaMOCTOSTe/bHO CIJIAHUPOBAHHBIA 3KCIIePUMEHT, UCCIe[joBaHUe TI0
yYCTaHOB/IEHUIO O0COOEHHOCTel MaTeMaTU4eCKOro OOBeKTa, sIBeHUs, IMPOLecca,
BBISIB/IEHUIO 3aBUCUMOCTel MeXXly 00beKTaMH, sSIBJIeHUsSIMH, IPOL{eCCaMU;

® camoCTOsTelbHO  (opMy/HpoBaTh 0000IjeHHWs ¥ BBIBOABI IO  pe3y/abTaTaM
TIPOBe/IEHHOT0 Hab/I0/IeHs], UCC/IeloBaHUsl, OL|eHUBATh [IOCTOBEPHOCTh MOTyUYeHHBIX
pe3y/bTaToB, BLIBOZOB U 000011[eHNI;

® [POrHO3MPOBATh BO3MOXKHOE pa3BUTHe TPOLeCcca, a TakKKe BbIIBUraThb MPe/IIoI0XKeHu s
0 ero pa3BUTHU B HOBBIX yCIOBHSIX.

Pabora c uHdopmarimeii:

®  BbIAB/ATH JeUIUTHI MHPOPMALWH, aHHbIX, HEOOXOJUMBIX /ISl OTBEeTa Ha BOIIPOC U
JUIs1 pellieHust 3a/iaui;



BbIOMpaTh MH(GOPMALMI0 W3 WCTOYHMKOB PpAa3/IMYHbIX THUIIOB, aHAIM3UPOBATh,
CUCTEMAaTHU3UPOBaTh M WHTEPIIPETUPOBaTh MH(OPMALMIO pa3/IMUHbIX BUJOB U (hopm
T1ipe/iCTaB/IeHuUs];

CTPYKTypypOBaTh HWH(OpMalLMI0, TMpeACTaB/sAiTb €€ B  pa3/MuHbIX (opMmax,
WITFOCTPUPOBATh IpadruecKy;

OLIeHMBaTh HaJE&KHOCTb MH(POpPMALMM MO CaMOCTOSITE/IbHO C(OPMYJ/IHMPOBAHHBIM
KPUTEPUSIM.

2) YHugepcaibHble KOMMyHUKamueHble Oelicmausi, obecneuugarom cgopMupo8aHHOCMb
COYUAIbHbIX HABbIKOB 0OYUArOUWUXCH.
Oob1ienue:

BOCIIPUHUMATh U ()OPMY/IMPOBATh CYXK[EHUSI B COOTBETCTBHHU C YCJIOBUSIMU U LIEJIIMU
00lL[eHHUsI; SICHO, TOYHO, TDaMOTHO BBIPa)KAaThb CBOK) TOYKY 3DEHUS B YCTHBIX |
MMCbMEHHBIX TEKCTaX, IaBaTh MOSICHEHUS TI0 XO/y PeIleHus 3a/jaul, KOMMEeHTHPOBaTh
TIOTyYeHHBIH pe3yJibTar;

B X0/ 00CY>X/IeHHs 3a/laBaTh BOTIPOCHI MO CYII[ECTBY 00CYX/1aeMoi TeMbl, TIPO0IeMbI,
peliaemMol  3ajaud, BBICKA3blBaTh W/I€W, HalleJleHHble Ha TIOMCK pelleHus,
COTIOCTAaB/ISITh CBOW CYXK/JEHUSI C CYXKIEHUSMH [DYTMX YYaCTHHKOB JMasiora,
0OHapy>KHBaTb pa3/iMure ¥ CXOZCTBO MO3WLUI; B KOPPEKTHOU (popme (popMyTMpOBaTh
pasHOT/IacHsl, CBOU BO3PaXKEHHUS;

TIPe/ICTaB/ISITh Pe3yJ/IbTaThl PEIIeHUs 3aJjauM, IKCIIeEPUMEHTa, UCC/Ie/[OBaHUs], TIPOEKTa;
CaMOCTOSITe/THO BBIOMpPaTh (pOpMAaT BBICTYIJIEHWS C YYETOM 3aJau Tpe3eHTaluud U
ocobeHHOCTel ayJUTOpHUH.

CoTpyHUYeCTBO:

TOHUMAaTh M WCIO/Ib30BaTh MPEUMYIECTBA KOMAaHAHOW M WHUBHYalbHOW PabOThHI
NPy pellleHWW y4yeOHBIX 3ajau; TPUHUMAaTh 1ieJlb COBMECTHOW [esTe/JIbHOCTH,
TUIAHUPOBaTh OpTaHW3alldl0 COBMECTHOM paboThI, pacrhpesensTbh BHIbl paboT,
JIOTOBAapMBATbCsl, OOCY)XKJaTh TIPOLIECC W pe3ysbTaT paboThl; 0000maTh MHEHHs
HEeCKOJIbKUX JTH0JIel;

y4aCTBOBAaTh B IPYMIOBLIX (hopMax paboThl (00Cy>kaeHuss, 0OMeH MHEHUH, «MO3TOBbIe
IITYPMbI» U WHBIE); BBINIOJHATHL CBOK 4YacTh pPabOThl M KOOPAWHMPOBATh CBOM
JeCTBYS C JPYTUMU YjleHaMHU KOMaH/Ibl; OLIeHMBATh KaueCTBO CBOETO BK/Iazia B 00
TIPOJYKT TI0 KPUTEPHsIM, CHOOPMY/TMPOBAaHHBIM YYaCTHUKAaMH B3aUMOJeHCTBUYSI.

3) YHueepcanbHble pezynsmueHble delicmausi, 0becneuugarom popMupo8aHue CMbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 NUYHOCMU.
CamoopraHu3anus:

COCTaBJIATH I1/IaH, a/IFTOPUTM peEIIeHHsA 3a[d4u, BbI6I/IpaTb crioco6 penieHUda C y‘-IéTOM

MMEIOIUXCS PeCypCcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBAaTh M KOPPEKTHPOBATb
BapMaHTHI peLleHU C yU6TOM HOBOW MH(OPMaLUH.
CaMOKOHTpOJIb:

B/a/leTb HaBblKaMU [103HABAaTe/JbHOW pegieKCMM KaK OCO3HaHHWSI COBepLIaeMbIX
JeWCTBUA U MBICJIMTEbHBIX TIPOLIECCOB, WX pe3y/bTaToOB; BJaJeTb criocobamu
CaMOIIpOBEPKH, CaMOKOHTPOJISI Tpoliecca W pe3y/bTaTa pelleHds MaTeMaTh4yecKou
3ajauy;

NpeJiBU/IeTh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTbH MU pelleHWH 3a/jaui, BHOCUTh
KOPPEKTHUBBI B /IeITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITE/bCTB, [JAHHBIX, HalJ€HHBIX
OLIMOOK, BLISIBJIEHHBIX TPYAHOCTEH;

OL|eHMBaTh COOTBETCTBHE pe3y/bTaTa L€l U YCJIOBUSM, OOBSCHATb TPUUMHBI
JIOCTMDKEHUS] WM HeJOCTV)KeHHs pe3y/bTaTOB [IesiTe/IbHOCTH, HaxXO[WUTh OIIKOKY,
[laBaTh OLeHKY MPUOOPeTEHHOMY OTIBITY.

INIPEIMETHBIE PE3YJ/IbTATBI



OcBoenne yuebHOro Kypca «Asrebpa ¥ Hayaja MaTeMaTHYeCKOTO aHa/iM3a» Ha ypOBHe
cpepHero obiero obpa3oBaHus IO/DKHO 00eCrieunBaTh [JOCTYXKEHUE CJIeAYIOIIUX TPeMEeTHBIX
oOpa3oBaTesibHbIX Pe3y/IbTaToB:

10 K/TACC

UYncia ¥ BBIYMCTIEHUS

OrmeprpoBaTh TMOHATHSMU: pAaLMOHATILHOE W [eMCTBUTENbHOE YKC/I0, OOBIKHOBEHHAs U
JlecITUYHasi P00k, MPOLIEHTHI.

BbimonHATE  apu@mMeTHyeckde oOrnepayuu C palMOHa/JbHbIMU U JIeHCTBUTEIbHBIMU
YHUC/IaMU.

BbINosHATE  MPUOMVKEHHBIE BBIUKMCIEHUs], WCIIOMB3Ysl TIpaBWIa OKPYIJIEHWs, [enaTb
TIPUKUJIKY Y OLIEHKY pe3yJibTaTa BbIYMC/IEHUH.

OnepupoBaTh MOHATUSMU: CTeleHb C LieJibIM I0KasaTesieM; CTaHJapTHas ¢opma 3amucu
JleMICTBUTE/IbHOTO YKC/1a, KOPeHb HaTypa/JbHOM CTeleHH; WCII0/Ib30BaTh MOAXOAALLYI0 (opMy
3arucH JeCTBUTE/IBHBIX UMCeI [i/1s pellieHUs] PaKTUYeCcKUX 3a/iau U Npe/cTaB/ieHys JaHHbIX.

OneprpoBaTh MOHATUSIMU: CUHYC, KOCHMHYC W TaHreHC TPOU3BOJILHOTO YIJa;
VICTI0/Tb30BAaTh 3aIMCh MTPOU3BOILHOTO YTJIa yepe3 0OpaTHbIe TPUTOHOMETpUYecKre QyHKIH.

YpaBHeHus U HepaBeHCTBa

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YPaBHEHUe, HepaBeHCTBO; Lie/ioe, pallMOHaIbHOe,
VippaLMOHa/IbHOE ypaBHeHNe, HepaBeHCTBO; TPUTOHOMETPUYECKOe ypaBHEHUE;

BemonHATE  TipeoOpa3oBaHMS  TPUTOHOMETPUYECKHMX — BBIDOKEHHWM W pemaTh
TPUTOHOMEeTPUUEeCKHEe ypaBHEHHUSI.

BeirosiHATE 1TpeoOpa3oBaHust 1ie/IblX, PALMOHA/IBHBIX U WPPALMOHANIBHBIX BBIPKEHUH U
pellaTh OCHOBHbIE THUIIbI L|e/IbIX, PALMOHATIbHBIX ¥ UPPaLjMOHAa/IbHBIX YDAaBHEHUM U HEDABEHCTB.

[TprMeHSTH ypaBHEHUS] U HepaBeHCTBA [JIsl pellleHHsl MaTeMaTUueCcKuX 3ajau U 3ajay U3
pa3/IMuHbIX 06J1acTell HAyKW U pearbHOM >KU3HU.

MopenvpoBaTb peanbHble CHTyalld Ha $3blKe anreOphl, COCTaB/SITH BBIPAKEHUS,
ypaBHeHHUsl, HepaBeHCTBa I10 YCJOBUIO 3aJaud, WCC/IefloBaTb IIOCTPOEHHble MOJeNMd C
WICTI0/Tb30BaHMEM arlapaTa aareOphl.

dyHkuuu U rpapuku

OrmeprpoBaTh MOHATUSAMH: (HYHKLUS, CTIOCOOBI 3a/jaHnsi PyHKIMY, 00/1aCTh Orpe/esieHust
Y MHO>KeCTBO 3HaueHWH QyHKLUH, rpaduK GYHKLMH, B3aUMHO 0OpaTHbIe (PYHKIUU.

OnepupoBaTh TOHATUSIMM: UETHOCTb M HEUYETHOCTb (YHKLUMH, HyAd (QYHKLHMY,
MIPOMEXXYTKH 3HAKOIIOCTOSIHCTBA.

Vicnonb3oBath rpaduku (GyHKLMIM [J151 pelleHrsl ypaBHeHHUH.

CrpouTh M uuTaTh rpadvKu JUHENHOW (YHKLMM, KBaJpaTUYHOM (YHKL[UM, CTEleHHOU
(YHKLIMY C L{e/IbIM [T0Ka3aTesieM.

Wcnonb3oBath rpaduku (yHKLUM A/ UCCAe0BaHUSl MPOLIECCOB M 3aBUCHMOCTEN MpH
pelIeHnH 3aiay U3 APYTUX y4eOHBIX MpeJMeTOB U peaybHOM JKM3HU; BBIPAKATh (OpMYyJamMu
3aBUCUMOCTH MeKJy BeJTMUMHaMHU.

Hauana MaTeMaTH4eCKOro aHa/iu3a

OneprpoBaTh MOHATUSAMM: [0C/IE€[0BATE/NbHOCTb, apu(MeTHUecKass M reoMeTpuyeckas
MIpOrpeccuu.

OnepupoBaThb MOHATUSMU: OeCKOHeUHO yObiBatolliasi reoMeTpruyecKast Iporpeccusi, Cymma
OeckoHeuHO yObIBarOILel reOMeTPHUUeCKOW TPOrPecChH.

3aziaBaTh MOC/Ie[0BATeIbHOCTH Pa3/IMUHBIMU CII0COOaMHU.

Wcnons3o0BaTh CBOMCTBA TOC/IEeI0OBAaTe/TIbHOCTEN M TPOTPECCUM [Jis PeLleHHs peabHbIX
3a/jau NPUK/IaHOrO XapakTepa.

MHoXecTBa H JIOTHKA



OnepupoBaTh MOHATUSIMU: MHOKECTBO, Oflepaliiy Haj, MHOXKeCTBaMHU.

Vcrnonib30BaTh TEOPETUKO-MHOKE@CTBEHHBIW anrapaT JJisi OMMCaHUsl peabHbIX MPOLIeCCOB
Y SIBJIEHWH, TIPY PelleHnH 3a/jau U3 JPYTruX y4eOHbIX MpeMeTOB.

OnepupoBath NOHATUSMU: OIpe/ie/ieHre, TeopeMa, C/lefICTBHe, J0Ka3aTe/IbCTBO.

11 KJIACC

Yuc/ia ¥ BBIYUCTICHUA

OnepvpoBaTh TOHATHUSMU: HATypa/bHOe, 1leJI0eé YMCJ/IO0; HCI0/Ib30BaTh TMPH3HAKU
JIe/TMMOCTH LiefIbIX YKCerl, pa3/ioykeHre Yuc/a Ha MPOCThble MHOXKUTEH /IJIs1 pellieHus 3a/ay.

OneprpoBaTthb NMOHITUEM: CTeleHb C paljMOHAa/IbHBIM IT0Ka3aTeseM.

OnepupoBaTh MOHATUSIMU: JIOTapU(M UMC/Ia, JeCITUYHbIE U HaTypasbHble JI0rapu(Mbl.

YpaBHeHus U HepaBeHCTBa

[lpuMeHsATH CBOWCTBA CTereHW [y TipeoOpa3oBaHUs BbIPDa)KEHWH; OIEepHpOBaTh
MOHATUSAMU: TI0Ka3aTeJbHOE ypaBHEHWe W HEepaBeHCTBO; pelllaTb OCHOBHbIE  THUIIbI
TI0Ka3aTe/bHbIX ypaBHEHUM 1 HePaBEeHCTB.

BbimonHsATe TipeoOpa3oBaHUsl BbIDa)KEHWM, COZiepXKalluX JorapudMbl; OreprupoBaTh
MOHATUSIMU:  JIOTapU(MUUECKoe YypaBHeHUWE U HepPaBeHCTBO; pellaTb OCHOBHbIE THIIbI
Jorapu()MUUecKrx ypaBHEHUM U HEPaBEHCTB.

HaxozuThb pelieHus MPOCTeNIINX TPUTOHOMEeTPUYEeCKUX HePaBeHCTB.

OneprpoBaTh MOHATUSIMU: CUCTEMa JIMHEMHBbIX YpPaBHEHUW U eé pellleHHe; UCI0/Ib30BaTh
CUCTeMY JIMHeNHbIX ypaBHEHUH /1JIs1 pellleHus MpaKTUUecKuX 3azau.

HaxoauTth pellieHusi MPOCTEHIINX CUCTEM U COBOKYITHOCTeH paljMOHa/bHbIX YPaBHEHUN U
HepaBeHCTB.

MogenupoBaTh peajbHble CHUTyal[uM Ha sI3blKe aireOpbl, COCTaB/STb BbIPa)KeHUS,
ypaBHEeHHUs], HepaBeHCTBAa M CUCTeMbI 10 YC/IOBUIO 3a/lauu, UCC/Ie/|0BaTh IOCTPOEHHbIE MO/ C
WCTI0/Ib30BaHUEM arirapaTa anreopbl.

DyHKI[UH ¥ rpaduKu

OneprpoBaTh TMNOHATUAMU: T[epUOJUYecKass (QYHKLMS, TPOMEXYTKM MOHOTOHHOCTH
(GYHKIMM, TOUKK 3KcTpeMyMa (DyHKUWHM, HauOoJsblilee ¥ HavMeHblllee 3HaueHWs (YHKIUM Ha
TIpPOMeXKYTKe; UCII0/Ib30BaTh MX /ISl UCC/Ael0BaHus (yHKLMM, 3a/laHHOUN rpaUKOM.

OnepupoBaTh  MOHATHUAMHU:  TpadMKu  TOKa3aTenbHOM,  Jiorapu(pMUUecKol U
TPUTOHOMEeTPUUYEeCKUX (PYHKIMI; n300pakaTh X Ha KOODJUHATHOM TJIOCKOCTU M UCTIONb30BaTh
[J1s1 pellleHrsl ypaBHEeHHI U HepaBeHCTB.

N300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH TrpaduKd JIMHEMHbIX YpaBHEHUU W
VICTI0/Ib30BaTh UX Ji/1S1 pellieHUs CUCTeMbl TIMHEeHHBIX YpaBHEeHUM.

Wcnonb3oBath rpadyku (yHKLMM [/ MCC/Ie[0BaHUs TPOLIECCOB M 3aBUCUMOCTEN U3
JOPYTUX Y4eOHBIX JUCLIATIUINH.

Hauasia MaTeMaTHueCcKOro aHaaimsa

OnepupoBaTh  TMOHATUSAMHU:  HerpepbiBHasi — (DyHKLMsS;  MPOM3BOAHAs  (DYHKLUM;
VICTI0JIb30BaTh TeOMEeTPUYECKUH U (PU3MUYeCKUM CMBIC/ TIPOM3BOHOM /151 pellieHus 3a/au.

HaxoauTe NpoM3BO/HBbIE 37eMEHTapHbIX (YHKLWM, BBIUMC/IATH MPOM3BOJHBIE CYMMBI,
TpOU3Be/IeHHs], YaCTHOTO (DyHKLIUMN.

Vicnonb3oBaTe NPOU3BOJHYIO [/l MCCAe0oBaHWA (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBbI, IPUMEHSATDb pe3y/bTaThbl UCC/Ie0BaHUS K IOCTPOEHUIO TParKOB.

Vicnonb3oBaTh NMPOU3BOJHYIO /ISl HAXOXK/I€HUs] HAWIyUlllero pelleHusl B MPUK/IaJHbIX, B
TOM UMCJIe COLIMA/IbHO-3KOHOMUUECKHUX, 3a/iavyax.

OrmeprpoBaTh TIOHATHSIMH: TlepBooOpa3Hasi U WHTErpas; MOHMMATh TeOMETPHUECKUd |
(¢u13nuecKrii CMBICI UHTerpaa.

Haxoauts mepBooOpa3Hble 37eMeHTapHBIX (YHKIMH; BBIUMC/ISATH WHTerpas mo ¢opmyre
HeroToHa—JTetibHMIIA.



PeraTs MpUK/IdaJHbIE 3aa4H, B TOM 4UHKC/Ie COLMA/IbHO-DKOHOMHWYECKOro 1 Cl)I/IBI/II—IECKOFO
XdpakKTepa, CpeaCTBaMH MdTeMdTHUYECKOI'O aHa/IM34d.



TEMATHUYECKOE IVNIAHUPOBAHUE
10 KJITACC

N KosmmuecTBO yacoB D/IeKTPOHHbIE
o
w/n HaumMeHoBaHMe pa3/ie/ioB U TeM Kontpo (yudpossble)
MnporpaMmaI Bcero JIbHbBI@ 06pa30BaTEJIbeI
padoThI e pecypcsl
1 [ToBTOpEHME N3yueHHOI0 B Kypce OCHOBHOM 4 0
LIKOJTbI
MHoXeCTBa paljMOHa/IbHBIX U
2 JleliCTBUTE/IbHBIX urcesl. PaljioHaibHbIe 17 1
YPaBHEHUsI 1 HePAaBeHCTBA
3 ®yHKUMM U rpapuku. CTemneHsb C Lie/1biIM 13 1
roKasaresem
4 ApudmeTnueckuii KOpeHb N—OW CTeTeHH. 24 1
VppanoHasibHble ypaBHEeHMs] U HepaBeHCTBa
®opmyJibl
5 TPUrOHOMETPUU. T pUroHOMeTpUYecKre 30 1
YpaBHEHUs
6 [Tocei0BaTe/ILHOCTH U IPOIPEeCCUU 7 0
7 [ToBTOpEHUE, 0000ITIEHNE, CUCTEMATH3ALHS 7 1
3HaHUU
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I[TPOI'PAMME
11 KJTACC
KosmmuecTBo yacoB ) JIEKTPOHHbIE
Ne HanmMeHoBaHMe pa3/e/ioB U TeM KoHTpo (mudposbie)
n/n NporpaMmsbI Bcero JIbHBIE oOpa3oBare/bHbIE
padoThI pecypchl
CreneHb C paljioHaIbHBIM MTOKa3aTeeM.
1 [TokasarenbHas ¢pyHKUMs. [Toka3arenbHble 12 1
ypaBHEHHs1 U HepaBeHCTBa
Jlorapudmuueckasi QyHKLUSI.
2 Jlorapudmuueckre ypaBHeHUsI U 12 0
HepaBeHCTBa
TpuroHomeTrpruueckre GyHKLMU U UX
3 rpaduku. TpUuroHomeTpuyeckue 9 1
HepaBeHCTBa
4 [TpousBojHasi. [IpumeHeHre TPOXU3BOAHOM 24 1
5 WHuTterpasn v ero npumMeHeHUst 9 0
6 CucTeMbl ypaBHeHUM 12 1
7 HarypasnbHble v Lesible yncia 6 0
8 [ToBTOpeHMe, 060011[eH1e, CCTeMaTH3aL[1s 18 ?

3HaHUI




OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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