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IMOSACHUTEJIbBHAS 3AIINCKA

Pabouasi mporpamMMa yueb6HOro Kypca «Asirebpa ¥ Hauala MaTeMaTHYeCKOro aHaIr3a»
6a3zoBoro ypoBHs s obOyuaromuxcs 10 —11 kmaccoB pa3paboTtaHa Ha ocHoBe dejiepasbHOTO
roCyJapCTBEHHOTO 00pa3oBaTe/lbHOTO CTaHAapTa cpefHero obirero obpa3oBaHus, C yuéTom
COBpEMEHHBIX MHPOBBLIX TpeOOBaHWM, TpeAbSB/sSEMbIX K MaTeMaTUUeCKOMY 00pa30BaHUIO, U
TPaAWLIMHA POCCUMCKOTO0 o0Opa3oBaHus. Peanmu3saiusi mporpamMmbl  obOecrieurBaeT OBJaZieHHe
K/IIOUEBbIMU KOMIIETEeHLMSIMH, COCTaBJISIFOLMUMU OCHOBY [Jisi CAMOPa3BUTHUSI U HeEIpepbIBHOTO
oOpa3oBaHUsl, LIEJIOCTHOCTh OOIEKYIbTYPHOTO, JIAYHOCTHOTO ¥ TI03HABAaTeIbHOTO Pa3BUTHS
JIMYHOCTH 00YYarOIIMXCsl.

OE/JIN N3YUEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa W Hauaja MaTeMaTHUYeCKOTO aHalu3a» SIB/ISETCS OJHUM U3 HauboJiee
3HAUMMBIX B TMPOTpPaMMe CTapIllel IIKOJIbI, TIOCKO/IbKY, C O/IHOWM CTOPOHBI, OH ObOecreurBaeTt
MHCTPYMEHTa/IbHYI0 0a3y [/ M3yuyeHHsi BCEX eCTeCTBEHHO-HAayuHbIX KYpPCOB, a C JPyroi
CTOpPOHBI, (OpPMHUpPYeT JOrhMueckoe | abCTpaKTHOE MBbIIIJIEHHEe YYall[MXCsl Ha YpOBHE,
HE0OXOIUMOM JIJIi OCBOEHHsI KypCOB MH(MOPMATHKH, 00I[eCTBO3HAHUS, UCTOPUH, CJIOBECHOCTH.
B pamkax laHHOTO Kypca yuJalljiecst OB/IaZieBal0T YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOoTopast (hOpMYJTUPYeT CBOU AOCTWKEHUs B MaTeMaTHUeCKou dopme.

Kypc anre6pbl ¥ Hauaj MaTeEMaTHUECKOTO aHa/IM3a 3aK/1a/[bIBAa€T OCHOBY [I/Is YCITEIITHOTO
OBJIQJIEHUS] 3aKOHAMU (PU3WKH, XUMHUH, OHOJIOTMM, TIOHMMaHWsI OCHOBHBIX TEH/EHI[UH
9KOHOMMKH U OOIIeCTBEHHOM »KU3HH, MO3BOJISIET OPUEHTUPOBATLCS B COBPEMEHHBIX I[U(PPOBBIX
1 KOMIIbIOTEPHBIX TE€XHOJIOTHSIX, YBEPEHHO HCII0/Ib30BaTh UX B MOBCEJHEBHOM >KU3HU. B Toxe
BpeMsi OBJ/IajieHle abCTPAKTHBIMH U JIOTHUECKW CTPOTMMM MaTeMaTHUeCKUMU KOHCTPYKIUSMU
pa3BUBaeT yMeHHEe HaXOJWThb 3aKOHOMEPHOCTH, O0OOCHOBBIBATH WCTUHHOCTH YTBEPIKAEHWUS,
WCMO/Mb30BaTh 0000IIleHWe W KOHKPeTH3al[uio, abCcTpardpoBaHWe W aHa/IOTHI0, (OPMUPYET
KpPeaTHBHOe W KPUTHUECKOe MbIIIeHHe. B xo/e u3yueHus: anreOpbl ¥ Hayal MaTeMaTU4ecKoro
aHa/iM3a B CTapIlel IIKOJIe yJallldecsl TMO/ydaloT HOBBIM OMBbIT pelieHus MPUK/IAJHBIX 3ajad,
CaMOCTOSITEJTLHOTO ~ TIOCTPOEHUS] ~MaTeMaTHUYeCKUX Mojeled  pealbHbIX CUTyalid |
WHTEpIIPeTALIMK  TOJYUYEHHbIX peIleHUuH, 3HAaKOMSTCA C TIpUMepaMHd  MaTeMaTU4eCKUX
3aKOHOMEpPHOCTeli B TIpHUpPOZie, HayKe W B MCKYCCTBe, C BBIJAIOIIAMHUCS MaTeMaTHUeCKHUMHU
OTKPBITUSIMH 1 X aBTOPAMHU.

Kypc ob6naiaeT 3HauMTe/bHBIM BOCIMTATeIbHBIM TMOTEHI[MA/TIOM, KOTOPBIHA peann3yeTcs
Kak yepe3 yuyeOHbI MaTepHuasi, CIIOCOOCTBYIOU[MI (HOPMUPOBAHWIO HAYYHOTO MUPOBO33PEHUS,
TaK U uepe3 crneluduKy yueOHOW JesTellbHOCTH, TPeOyHIell CaMOCTOSATebHOCTH,
aKKypaTHOCTH, TIPOJIO/DKUTE/IbHONM  KOHIIEHTpAlldd BHUMaHWSA W OTBETCTBEHHOCTH 3a
TOJTyUeHHBIH pe3y/ibTar.

B ocHoBe MeTozuKu OOyueHusi anrebpe W HauajaM MaTeMaTHUECKOTO aHaIM3a JIEKUT
J1eSTe/IbHOCTHBIHM MPUHLIUAI 00yUYeHusl.

CrpykTypa Kypca «Asirebpa ¥ Hauasia MaTeMaTHUYeCKOTO aHa/In3a» BKITIOYAET C/IeAYIOIIHe
CoZiepKaTelbHO-MEeTOJUUeCKHe JIMHUK: «Uucia W BbIUMCTEHUs», «DYHKIMA U TpapUKu»,
«YpaBHEHUs] 1 HepaBeHCTBa», «Hauama MaTeMaTHUeCKOro aHanu3a», «MHOXeCTBa U JIOTHKa».
Bce ocHOBHBIE COZiep>KaTeIbHO-METOAMUECKHE JIMHUW W3YyYaloTCs Ha TIPOTSHKEHWU JIBYX JIeT
oOyueHus1 B CTapilleli IIKOjie, €CTeCTBEHHO JOMOJHssS JPYr Apyra W IMOCTENeHHO HAChII[AsCh
HOBBIMM TeMaMU U pa3fieaMud. JIaHHBIA KypC SIBJSETCS MHTETPaTUBHBIM, TTOCKOJIBKY
obbemuHsIeT B cebe cojiep)kaHHMe HECKO/JILKMX MaTeMaTHUeCKMX [JUCIUIUIMH:  anrebpa,



TPUTOHOMETPHSI, MaTeMaTUUeCKWi aHa/ln3, TeOpHsi MHOXKeCTB U /ip. [1o Mepe TOro Kak yuaruecs
OBJIa/IeBAIOT BCE Oojlee IIMPOKMM MaTeMaTUYeCKMM arllapaToM, y HHMX TI0C/Ie/[0BaTebHO
dbopMUpyeTcsi U COBEpILIEHCTBYeTCS yMeHHe CTPOWUTh MaTeMaTH4ecKyl Mojefb peasbHOU
CUTYyal[i¥, TIPUMEHATh 3HaHWs, T0/yueHHble B Kypce «Asirebpa W Hayaja MaTeMaTHUeCKOro
aHa/iM3a», [/ PelleHus CaMOCTOsATeNbHO C(HOPMYIMPOBAaHHON MaTeMaTUYecKOW 3a/iaud, a
3aTeM MHTepIIpeTUpPOBaTh MOTyUYeHHbIN pe3y/bTar.

CopepkaTe/lbHO-MeTOiMUeCKass ~ MHUS — «YWcia W BBIUMCIEHMS»  3aBepiliaeT
(dopMHpOBaHHE HABBIKOB WCIIO/Ib30BaHUs /I€HCTBUTEbHBIX UKMCe, KOTOpOoe ObUI0O HayaTto B
OCHOBHOM 1Kose. B crapiueii mkose ocoboe BHUMaHUe y/ensieTcsi (OPMUPOBAHUIO TIPOUYHBIX
BBIUMC/TUTE/TbHBIX HABBIKOB, BK/IFOUAIOIIMX B Ce0S WCIO/Mb30BaHUE PAa3/MUHBIX (HOPM 3aIicH
JIeCTBUTE/ILHOTO UMC/a, YMEeHWe pal[MOHAJbHO BBITIOJNHATE [JEeUCTBUS C HUMH, JeaTh
NIPUKUJKY, OLleHHWBaTh pe3ysbTaT. OOyuvaroljuecss T[OJydyaloT HaBBIKA TPUOIMKEHHBIX
BBIUMC/IEHUM, BBITIOJTHEHUSI [IeWCTBUM C UWC/IaMH, 3alMCaHHBIMU B CTaHZAPTHOU (opme,
WCTI0JIb30BaHUsl MaTeMaTUUeCKUX KOHCTaHT, OLeHUBaHUs UMC/I0BbIX BbIDA)KeHUH.

JIuausi «YpaBHEHUs W HepaBeHCTBa» peajM3yeTcsl Ha TPOTS’KEHWM BCero oOyueHUs B
CTapiiei IIIKoJjie, TIOCKOJIBKY B KaXJOM pasfejie TMpOrpaMMbl TpeAyCMOTPEHO pellieHue
COOTBETCTBYIOIMX 3aziau. OOyuaroIyecs: OBIaJieBat0T pa3IMYHbIMA METO/JaMU PelleHUs 1eJTbIX,
palMoHa/IbHbIX, UPPALIMOHA/bHBIX, TI0Ka3aTebHbIX, JT0rapuMUUecKUX U TPUTOHOMETPUUECKUX
ypaBHeHHM, HePaBeHCTB U UX cUCTeM. [losyueHHbIe YMeHUsI UCIIO/b3YIOTCS TIPU UCC/IeJOBaHUU
(GYHKLMI C TIOMOIIbIO NPOM3BOJHOM, pellleHrU TMPUKIaJHBbIX 33a/lay M 3aJad Ha HaXOoXK[eHUe
HauOO/BIIMX ¥ HAUMEHBIITMX 3HaueHW GyHKIUHU. [laHHAs cofiep)KaTeibHasi TMHUS BK/IIOUAET B
cebsi Takke (opMHpOBaHME YMEHHWM BBITMIOMHATH pacuéThl 1Mo (opMysiam, TipeoOpa3oBaHUs
Le/bIX, palMOHaNbHbIX, WPPALMOHA/NBHBIX W TPUTOHOMETPUUECKHX BbIDaXKEHUM, a TakKke
BBID)KEHUM, COZIep)KaIlUX CTereHW W yiorapudmel. brarozaps u3yueHW0 anrebpandeckoro
MaTepHasia MPOUCXOJUT Ja/bHellllee Pa3BUTHE aJITOPUTMHUECKOTO M aOCTPAKTHOTO MBIIIIEHUS
yuanmxcsi, (pOpMHPYIOTCS HaBBIKA [eAYKTUBHBIX pacCyAeHHd, paboTbl C CHUMBOJIbHBIMH
dbopMamu, mpe/icTaB/ieHUs] 3aKOHOMEPHOCTe U 3aBUCUMOCTel B BH/ie PaBEHCTB M HEPABEHCTB.
Anrebpa nipesisiaraeT 3QeKTHBHbIE UHCTPYMEHTHI [I/1s PellleHus TPaKTUYeCKUX U eCTeCTBeHHO-
HayuHBIX 3ajjay, Har/IsiAHO AeMOHCTPHUPYeT CBOU BO3MOXXKHOCTH KakK s13bIKa HayKH.

CopeprkaTebHO-MeToinYecKast JUHUA «DYHKIUM U rpadyKu» TeCHO TMepervieTaeTcs C
JPYTMMU JIMHUSIMA KypCa, TOCKONbKY B KakKOM-TO CMbICJe 3aJaéT ToC/ef0BaTelbHOCTh
W3ydyeHUs Marepuana. V3yueHue CTereHHOW, T[IOKa3aTe/lbHOW, JorapudMuueckor u
TPUTOHOMETPUYECKUX (YHKLWN, WX CBONUCTB U TpadUKOB, UCIO/Ib30BaHUe GYHKIMM s
pellieHUs1 3afjau W3 JPYrux yueOHBIX TPeMETOB W peasbHOM KHU3HH TECHO CBSA3aHO Kak C
MaTeMaTUUeCKUM aHa/U30M, TakK W C pellieHeM YpaBHEeHUH U HepaBeHCTB. IIpu 3ToM 6oJibIiioe
BHHUMaHue yjensercs (pOPMUPOBaHHIO yMeHUsI BblpakaTb ()OpMyJ/iaMU 3aBUCHUMOCTH MEXIY
pa3MUHbIMUA BeJIMUMHAMM, WCC/Ie0BaTh IIOydeHHble (YHKI[UH, CTPOUTh WX TpaduKy.
Matepuan 5TOM copep)kaTeJbHOW JIMHWM HalleJleH Ha pa3BUTHE YMEHWM U HaBbIKOB,
MO3BOJIAIOIIMX  BbIpaKaTb 3aBUCMMOCTH MeX/]y BelMUMHaMK B pa3id4yHod  (Qopme:
aHalIMTHYeCKOH, rpaduueckoii u cyoBecHOW. Ero wu3ydeHwe cCriocoOCTByeT pa3sBUTHIO
JITOPUTMUYECKOTO  MBIIIJIEHHUsI, CMOCOOHOCTH K 000OIeHW:0 YW KOHKpeTH3alluy,
HCTI0/Tb30BaHUIO aHAIOT M.

CopepxxatenbHasi uHUSI «Hayama MareMaTH4yeCcKoro aHaiu3a» TO3BOJISIET CYIleCTBEHHO
paCIIMPUTL KPYT KaK MaTeMaTUYeCKUX, Tak U MPUKIaJHbIX 3a/1ad, JOCTYITHBIX 00yYaroImumcs, ¥
KOTOPBIX TOSIBISIETCSI BO3MO>KHOCTb MCC/IeZIOBATh U CTPOUTH TpaduKu (GYHKIIMM, OrpefiensaTh UX
HauOo/IbIIe ¥ HauMeHbIIIHe 3HaueHUs, BEIUNCIIATE TUIO[aANd GUTYp U 0OBEMBI Tesl, HaXOJUTh



CKOPOCTH U YyCKOpeHHusi TpoljeccoB. [laHHasi cojiep)kaTenbHasi JIMHUS OTKPbIBAe€T HOBBIE
BO3MOKHOCTH TIOCTPOEHHSI MaTeMaTUUeCKUX Mo/ie/iell peasbHbIX CUTYal[ud, HaXOXKAEeHHUs
HAWIyuIlleTO peIlleHus B TMPUK/IAJHbIX, B TOM UHC/Ee COLMa/bHO-3KOHOMHUECKUX, 3a/avax.
3HaKOMCTBO C OCHOBaMM MaTe€MaTHYeCKOrO aHa/iu3a CIIOCOOCTBYeT pa3BUTHIO abCTPaKTHOTO,
(bopMaTbHO-IOTUYECKOTO M KPEaTUBHOI'O MbIIUIEHUS, (POPMHUPOBAHUIO YMEHHWM pacrio3HaBaTh
TIPOSIBJIEHHS] 3aKOHOB MaTeMaTWKU B HayKe, TeXHHKe U UCKyccTBe. OOyuaroiiuecs y3HarT O
BBIJAIOLIUXCS Pe3y/ibTaTaX, TMOJYYEeHHbIX B XOJle Pa3BUTHsS MaTeMAaTHMKW KaK HayKud, U HUX
aBTOpax.

Cojiep>kaTe/TbHO-MeTOinuecKasi TMHUsST «MHOXKeCTBa U JIOTMKa» B OCHOBHOM IOCBSIIII€HA
3/IeMEeHTaM TeOPUH MHOKECTB. TeopeTHKO-MHOXKeCTBEHHbIE MPe/ICTaB/IeHUs TIPOHU3BIBAIOT BeCh
KypC IIKOJIbHOM MaTeMaTUKU U TIpeZijlaraloT HauboJiee YHUBEpPCA/TbHBIN S3bIK, 00beJUHSIOL[UHI
BCe pasjiesibl MaTeMaTUKA U eé TIPUIOXKEHWH, OHM CBSI3bIBAIOT pPa3Hble MaTeMaTH4YecKue
JUCLIMIUTMHBL B eguHOe 1iejioe. IT03TOMy BaKHO /iaTh BO3MOYKHOCTh IIKOJIbHUKY MOHMMATh
TEOPETUKO-MHO)KECTBEHHBIN f3bIK COBPEMEHHOW MaTeMaTHKH W MWCIO/b30BaTh €ro  Jijis
BBIDA)KEHHST CBOMX MBIC/IEH.

B kypce «Asnrebpa 1 Haua/la MaTeMaTHUeCKOTO aHalM3a» MPUCYTCTBYIOT TaK)Ke OCHOBBI
MaTeMaTHUeCKOr0 MO/IeNIMPOBaHMs, KOTOpPble MPHU3BaHbI COPMHUPOBATH HABBIKK TOCTPOEHMUS
Mo/iesield peasibHBIX CUTYal[|id, UCCIeA0BaHUs 3TUX MOZesel C TIOMOIIbIO ammapara aaredpsl u
MaTeMaTHUUeCKOT0 aHa/jv3a W WHTEpPIIPeTalid TO/yUYeHHbIX pe3y/bTaToOB. Takue 3a/aHus
BIUIETEHbI B KaXK/bli W3 pa3fie/ioB MPOrpaMMbl, MOCKOJBKY BeCh MaTepuaa Kypca IIMPOKO
WCTIO/b3YeTCs /ISl PellieHyst PUK/IaHbIX 3a1au. [Ipy pellieHny peasibHbIX MPAaKTHUeCKUX 3a7iau
yualiecss  pa3BMBAIOT  HAO/MIOATe/IbHOCTb,  yYMEHWe  HaxOAWThb  3aKOHOMEPHOCTH,
abcTparvpoBaThCs, WCIO/Ib30BaTh aHAMOTHIO, 0000maTh W KOHKPETH3WpOBaTh TMpobiemy.
HestenbHOCTb TIO ()OPMUPOBAHUIO HABLIKOB PpeEIIeHHs] TPUK/IAJHBIX 3a7lau OpraHu3yeTcs B
TpOLIeCce U3yUyeHust BCeX TeM Kypca «Ajrebpa U Hauajla MaTeMaTHUeCKOTO aHa/Iku3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIV/IAHE
B yueGHOM mylaHe Ha M3yueHHe Kypca anreOpbl M Haua/l MaTeMaTHUecKoro aHaiu3a Ha

6a30BOM ypoBHe OTBOAMTCS 2 uyaca B Heziemo B 10 kymacce u 3 yaca B Hefemo B 11 Kiacce,
BCero 3a JiBa rozia ooyuenust — 170 yacos.



COJEPXAHUE YYEBHOI'O KYPCA
10 K/TIACC

Yucia ¥ BBIYUC/IEHUSA

ParonanbHble uncna. OObIKHOBEHHBIE U JleCITUUHbIe NpOOH, TPOLEHTh, OeCKOHeUYHbIe
nepuofiiyeckie  7pobu. ApudmeTHueckue onepayud C  PalUOHAIbHBIMUA  YMCIaMH,
npeoOpa3oBaHUs UMC/IOBBIX BbIpaKeHWH. [IpumeHeHuwe apobeil W TIPOLIEHTOB AJIsi pelleHust
TIPUKJ/IaJHBIX 3a/ja4 U3 Pa3/IMUHBbIX OTpac/iel 3HaHUM U peasbHOM KU3HMU.

[JeiicTBuTe/bHBIE yKc/la. PaljoHa/ibHble W MppaLoHa/ibHble urcia. ApudmeTruueckre
oreparivy C JeMCTBUTebHBIMU UMCAaMH. [IprO/IKEHHbIe BBIUMC/IEHUS, TIPaBUIa OKPYTJIeHHS],
MPUKKU/IKA U OL|eHKa pe3y/ibTaTa BbIYUCIEHUM.

Crenenb c LenbIM nokasaTesneM. CtaHzapTHas (opma 3anucy JelCTBUTeNbHOrO YMCIa.
Vcnonb3oBaHue MojAxojsiiell (QOpMbl 3anyCy  [JeHMCTBUTE/bHBIX YWCel [JIs1  pelleHus
NpaKTUYeCKUX 3a/ia4 Y NpefiCTaB/IeHuUs JaHHbIX.

ApudmeTHuecKuil KOpeHb HaTypa/JbHOW cTerneHu. /[lelicTBUs € apupMeTHUeCKUMU
KOPHSIMU HaTypa/IbHOW CTeIleHH.

CuHHyC, KOCUHYC U TaHI'€HC YMCJIOBOrO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHI'€HC
YMCJIOBOIO aprymeHTa.

YpaBHeHus U HepaBeHCTBa

ToxxaecTBa U TOXKJeCTBeHHbIe TIpe0Opa30BaHMsI.

[Tpeobpa3oBaHre TPUTOHOMETPUUECKMX BbIpaKeHUH. OCHOBHbIE TPUTOHOMETPHUYECKHUe
hopmyJib.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHWe HepaBeHCTBa. Metoj,
VHTepBaJIoB.

PemieHue 1ie/ibIX U APOOHO-PALIMOHAIBHBIX YPAaBHEHU 1 HEPABEHCTB.

PelieHre vppaljMOHa/lIbHbIX YpaBHEHUM Y HEpaBeHCTB.

PeltieHue TpUroHOMeTPUYECKUX YPaBHEHHUH.

[IpuMeHeHre ypaBHEHMM Y HEepPaBeHCTB K DELeHUI0 MaTeMaTW4yeCcKuX 3aZad W 3ajad u3
pa3MMUHBIX 06/1acTel HAYKH U pealbHOM »KH3HHU.

®DyHKIUM U rpaduKu

dynKuws, criocoOsl 3aanus GyHKIHA. ['padmk GyHKImy. B3armHO oOpaTHbie GyHKIMK.

Ob6nacTb oripefiesieHUsT 1 MHOXKECTBO 3HaueHWH ¢yHKipu. Hymu ¢yHkuun. ITpoMexxyTku
3HAKOMOCTOSIHCTBA. YETHbIE Y HEUETHbIE PYHKLUU.

CrenieHHast (yHKLMsI C HaTypa/bHbIM W Lie/IbIM MOKa3aTeseM. Eé cBoiicTBa U rpaduk.
CBolicTBa U rpaMK KOPHS N-0M CTeIeHH!.

TpuroHomeTpruyeckasi OKDPY>KHOCTb, OTpefie/leHde TPUTOHOMeTPUUeCKHX (YHKLUH
YKC/I0BOTO apryMeHTa.

Hauana MaTeMaTH4eCKOro aHaansa

[TocnemoBaTenbHOCTH,  CHOCOOBI  3a3/laHMsI  TIOC/Ie[OBaTeNbHOCTEH.  MOHOTOHHBIE
110C/1e/J0BaTeIbHOCTH.

Apudpmernueckass U reoMeTpuuecKas —mporpeccu.  beckoHeuHo — yObiBaroras
reomeTpuueckasi iporpeccusi. Cymma 6eckoHeuHO yObIBaroIell reoMeTpU4ecKOl TMPOrpecCh.
dopmysa CI0XHBIX MPOLEHTOB. Vcrosnb30BaHKe MPOrpeccuy [ijisi pelleHus] peajbHbIX 3a/ay
MPUK/IaJHOTO XapakTepa.

MHoXxecTBa H JIOTHKA



MHosxecCTBO, omnepaLuu HaJ, MHOKeCcTBaMM. [luarpammel Jlinepa—BenHa. [IprMmeHnenve
TeOpPeTUKO-MHOXXeCTBEHHOr' 0 arrapara [jisi OMWCaHusl peajbHbIX MPOLIECCOB U SIBJIEHWM, TPU
pellleHnH 3a/lau U3 IpyTux yueOHbIX MpeMeTOB.

Omnpegenenuve, TeopemMa, Cj1e[jCTBUe, 10Ka3aTe/IbCTBO.

11 KJIACC

Yucna ¥ BbIYUC/IeHUSA

HaTtypanbHble U 1jesible ynca. I[Ipr3Haky AeTMMOCTH Lie/IbIX YrCerl.

CreneHb C paljuoHanbHbIM MOKa3aTeseM. CBOMCTBA CTeIeHH!.

Jlorapudm uucia. [lecaTiyHble ¥ HaTypasbHbIe JI0rapu(Msbl.

YpaBHeHus U HepaBeHCTBa

[Ipeobpa3oBaHue BbIpa)KeHUM, COZleprKallix JIorapruMbl.

[Tpeobpa3oBaHue BbIpayKeHWH, CO/iepyKalllX CTeNeH! C palMOHa/IbHBIM 110Ka3aTeseM.

[IprMepb! TPUrOHOMETPUUECKUX HEepaBeHCTB.

[TokasaTenbHble ypaBHEHUS U HepaBeHCTBa.

Jlorapugpmuueckue ypaBHeHHUs U HepaBeHCTBa.

Cucrembl IMHEMHBbIX ypaBHeHUH. PelleHue NpuUK/IafHBIX 3a7a4 C MOMOLIBH) CUCTEMBbI
JINHEUHBIX YpPaBHEHUH.

CucTeMbl ¥ COBOKYITHOCTH PaLlMOHA/IbHBIX YPaBHEHHH U HEPaBEeHCTB.

[IpuMeHeHVe ypaBHeHHI, CUCTEM U HEPABEHCTB K pELIEHUI0 MaTeMaTUuecKWx 3aZiad U
3a/1a4 U3 pa3/IMUHbIX 00/1acTell HAYKH M peasibHOM >KU3HMU.

DyHKIUM U rpaduKu

@ynkuus. Ilepuoguueckve  QyHKUMM. [IpOMeXYTKM  MOHOTOHHOCTH — (DYHKLIMM.
MakcumyMbl 1 MUHUMYMBI GYHKUUM. Hanbosblllee ¥ HavMeHblllee 3HaueHWe (YHKOUM Ha
TIPOMEXKYTKe.

TpuroHomerpuyeckue GyHKLMH, UX CBOMCTBA U TPaQUKHU.

[TokasarenbHasa u norapudmuueckas QyHKLMY, UX CBOMCTBA U IParKU.

Wcnonb3oBanve rpayKoB (QyHKLMM /151 pelleHUs] YpaBHEHUN U TMHEWHBIX CUCTEM.

Wcrnons3oBanue rpadukoB (PYHKIUN [ KUCCIe[lOBaHUS TPOLECCOB U 3aBUCUMOCTEM,
KOTOpbIe BO3HUKAIOT TPY pellleHrH 3a/jau U3 Jpyrux yueOHbIX MpeMeTOB 1 pearlbHOM KU3HU.

Hauana MaTeMaTH4eCKOro aHaansa

HenpepbiBHble pyHKIMK. MeToz MHTepBa/IOB /i/1s pellieH!s] HepaBeHCTB.

[TpousBogHas QyHKLuM. ['eomeTprueckuii v pu3NUeCcKUil CMbIC/T IPOU3BOJHOM.

[TpousBojHbIe 371eMeHTapHbIX (YHKLIMNA. POpMyJbl HaXOX/eHUs MPOM3BOAHON CYMMBI,
MpOKM3Be/leHNs] ¥ YaCTHOTO (PYHKLIMH.

[IpumeHeHre TPOU3BOHOM K UCC/IEI0BaHUIO (DYHKLIMK HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxxzieHre Hanbo/IbIIIeTO Y HAWMeHBIIIero 3HaueHus1 PyHKIIMU Ha OTpe3Ke.

[IprmMeHeHre TPOM3BOJHOW [y HaxXOXK[eHWs HaWIyydllero pelleHus B IPUKJIaJHBIX
3ajjauax, /i/Is orpe/iesieH!st CKOpOCTH TpoLiecca, 3a/JaHHOro (popMyioi Uau rpaukoM.

[TepBooOpa3Has. Tabnuiia nepBooOpasHbIX.

WuTerpan, ero reoMeTpuyeckuid M (Qu3MuecKuil CMbIC]. BbluncieHue WHTerpana Io
dopmyne HetoTona—/letibHuIIa.



IVIAHUPYEMBIE PE3YJ/IbTATBI

OcBoenue yuebHOro rpeaMera «MaTemaTrKa» [JO/DKHO oOecrieunBaTh JOCTHKEHHe Ha
yPOBHe cpeaHero o0Iero o0pa3oBaHMsI CAEAYIOUMX JIMYHOCTHBIX, METarpeJMeTHbIX |
TipeJIMeTHBIX 00pa3oBaTe/IbHbIX Pe3y/IbTaTOB:

JIMHHOCTHBIE PE3YJ/IBTATbBI

JINYHOCTHBIE pe3y/bTaTbl OCBOEHHSI TPOTPaMMbl ydeOHOro mpeamera «MaremaTHKa»
XapaKTepU3yHTCS:

I'paxkgaHCcKoe BoCIIUTaHMe:

COPMUPOBAHHOCTBIO TPAKIAAHCKOW TIO3WIMM  OOydYarolerocsi Kak aKTUBHOTO |
OTBETCTBEHHOI'0 UjleHa POCCHMCKOro o0liecTBa, MpeJcTaB/ieHeM O MaTeMaTHUeCKHUX OCHOBax
(GYHKLMOHUPOBAHUST DPAa3/IMUHBIX CTPYKTYD, SIBJIeHWM, TIpOLieJyp TPa)k[JaHCKOro o0iecTBa
(BBIOODBI, OMPOCHI W Tp.), YMEHWeM B3aUMOJEMCTBOBATh C COLMATbHBIMM WHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKLIMSAMU U Ha3HaYEHUEM.

[TaTpyoTHUecKoe BOCIIUTaHHe:

chOpMHPOBAHHOCTBIO POCCUMCKON I'PaXKAAHCKOW UAEHTUYHOCTH, YBa)KEHUs K MPOILJIOMY
Y HaCTOsIIleMy PpOCCHMHCKOW MaTeMaTHKH, LIeHHOCTHBIM OTHOIIeHWeM K JJOCTH)KeHUSIM
POCCUIICKMX MaTeMaTMKOB M POCCHIHCKOW MaTeMaTU4yeCKOW ILKOJIbI, K MCI0Jb30BaHUI0 3THUX
JIOCTYDKEHUM B [IPYTMX HayKaX, TEXHOJIOTHSX, Cpepax SKOHOMUKHU.

J1yxOBHO-HPAaBCTBEHHOT'O BOCITUTAHHUSI:

OCO3HAaHWEM [yXOBHBIX L[€HHOCTeM pOCCUMCKOrO Hapoza; C(POPMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUS], 3TUYECKOr0 MOBe/IeHHs], CBSI3aHHOI'0 C MPaKTUYeCKUM MpHUMeHeHUeM
JOCTIDKEHUM HayKu M [1esiTeJIbHOCTbIO YUEHOr0; OCO3HaHMEeM JIMYHOTO BK/aJa B TMOCTPOeHHe
yCTOHUMBOrO OyAy1Iero.

OcTeTHUecKoe BOCMIUTaHUe:

5CTeTUUECKUM  OTHOLIeHWeM K MHPYy, BK/IOYas SCTeTUKy MaTeMaTHuecKux
3aKOHOMepHOCTel, OOBEeKTOB, 3aflay, peIleHul, pacCyXJeHWM; BOCIPUMMUHUBOCTBIO K
MaTeMaTHUeCKUM acrieKTam pa3/IMuHbIX BUJJOB UCKYCCTBa.

®du3nyecKoe BOCIIMTaHKe:

chOpMHPOBAHHOCTbIO yMeHUsI TPUMEHSITb MaTeMaTUuecKhe 3HaHUs B HHTepecax
310poBOro U 0Oe3omacHOro obpasa >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I10POBBIO
(3mopoBoe mwMTaHWe, cOATAHCUPOBAHHBIM PEXKUM 3aHATHUN U OTAbIXA, PeryyspHast (hu3ndeckas
aKTUBHOCTb); (PM3MUECKOT0 COBEpIIIeHCTBOBAHUS, TMPU 3aHATUSX CIIOPTUBHO-03/I0POBUTEBHOM
J1esITeNTIbHOCTBIO.

TpyZAoBoe BocUTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HaHHEM LIeHHOCTU TPY/0Ji00us; UHTePecoM K pa3/hyHbIM
chepam npodeccroHaNbHOM [1esTeTbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U e€ TIPUI0KeHUSIMU,
yMeHHeM COBepIllaTh 0CO3HAHHBIN BbIOOp Oyayiieii npodeccun U peann30BbIBaTb COOCTBEHHbBIE
JKU3HEHHbIe TITaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MareMaTHuecKoMy 00Opa30oBaHHIO |
camMo00pa30BaHUI0 Ha TMPOTSHKEHWU BCEM JKW3HH, TOTOBHOCTBIO K AKTMBHOMY Y4YacTHIO B
pellleHnY NPaKTUUeCKHX 3a/jau MaTeMaTHueCKOW HarpaB/eHHOCTH.

OK0JIoTHUecKoe BOCTIIUTaHUe:

c(hOpMHPOBAHHOCTBIO 9KOJIOTMYECKOM KYy/JbTYpbl, MOHUMAaHWEM BJUSHUS COLMA/IbHO-
KOHOMUYECKHUX TIPOLIeCCOB Ha COCTOsSIHHME TIPUPOJHOW M COLMAZbHOM Cpejibl, OCO3HaHUEM



r00a/lbHOTO ~ XapakTepa  9JKOJOTUYeCKUX TpobjeM; oOpuWeHTalveld Ha  TIpUMeHeHHe
MaTeMaTHUeCKUX 3HaHWU [Jisl pellleHusl 3a/jau B 00/1aCTh OKPY»>Kalolleil cpe/ibl, MIaHWPOBaHUs
MOCTYIIKOB M OLEHKH MX BO3MOXXHBIX MOC/Ie[CTBUI /IJI1 OKPY’>KatoIllel Cpe/ibl.

LleHHOCTH HAyYHOTO MO3HAHUS:

c(OpMHPOBAHHOCTbIO MHUPOBO33pEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YDOBHIO
pa3BUTHS HAyKW W OOIIIeCTBEHHOM MPAKTUKH, TIOHUMAHWEM MaTeMaTH4yecKol HayKu Kak chepbl
ye/ioBeYeCKOM J1esiTe/IbHOCTH, ITAarloB €8 Pa3BUTHUSI M 3HAUMMOCTH /Il Pa3BUTUS LIUBUIA3ALIUY;
OBJIaZileHHeM $3bIKOM MaTeMaTWKM M MaTeMaTH4eCKOM KyJIbTypOM KakK Cpe/iCTBOM IO3HaHUS
MHpPa; TOTOBHOCTBIO OCYILECTB/STh TIPOEKTHYHD U MCC/Ie[0BaTebCKYH) [JesiTe/IbHOCTD
WH/JVBU/lya/lbHO U B TPYIIIIe.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MertarnpeMeTHbIe pe3y/bTaThl OCBOEHHS IPOrpaMMbl yuebHOro rpegmeTa «MaTemMaTHKa»
XapaKTepu3ylTCs  OBJaJleHMeM  YHUBEepCaJbHbIMHA  NO3HA8ame/AbHbIMU  OelicmeusiMu,
YHUBEPCA/NbHbIMU ~ KOMMYHUKAMUBHbIMU  OeliCmeUsiMU, — YHUBEPCA/bHbIMU  pe2yAsimuHbIMU
deticmeusimu.

1) YHueepcanbHble no3HasamenbHble delicmeusi, obecneuugarom opmupogaHue 6a3oebix
KOSHUMUBHBIX npoyeccog obyuarowjuxcsi (0c8oeHue Memooo8 NO3HAHUSI OKPYXHCcarouwjezo mupd;
npuMeHeHue J02uuecKux, Uccae0oeamenbCKux onepayutl, ymeHuli pabomams ¢ uHgopmayuel).

ba3oBrbie ornyeckue AelcTBUS:

® BBISBISATH U XapaKTepH30BaTh CYI[eCTBEHHbIe TMPU3HAKKW MaTeMaTHYeCKUX OOBeKTOB,
TOHSITUH, OTHOIIEHUM MeXy MOHATUSAMM; (OPMY/IUPOBaTh OIMpejesieHusl TIOHSITHM;
yCTaHaB/IMBaTh CYIeCTBEHHBIA TPU3HAK KIacCU(PUKALUM, OCHOBaHUS AJisi 000011eHu s
Y CpaBHeHUs1, KpUTepru NIPOBOAUMOI0 aHa/l13a;

®  BOCIIPUHUMATh, (HOPMYIMPOBATh U TPEOOPa30BLIBATE CYXKAEHUS: yTBepAWTE/IbHbIE U
OTpULiaTe/bHble, eIMHIUYHbIE, YaCTHBIE U O0IIMe; YC/IOBHEIE;

®  BBLIAB/ISITH MaTeMaTHUeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPeurs B (hakTax,
JAHHBbIX, HAOMIOMEHUSX W YTBEP)KAEHUSX; TpejjaraTb KPUTEPUM [I/Is BbISBJIEHUS
3aKOHOMEpHOCTel ¥ MPOTHBOPeUnii;

® [efaTh BbIBOJBI C MCIO/Ib30BaHMEM 3aKOHOB JIOTWKH, AE€JYKTUBHBIX U WHAYKTHBHBIX
YMO3aK/IFOUeHUM, YMO3aK/IH0UeHUM 110 aHaJIOTHH;

® TIPOBOJUTH CAMOCTOSITENHLHO /J0Ka3aTe/bCTBa MaTeMaTUUeCKUX YTBepXK/AeHul (TipsiMble
W OT TIPOTMBHOTO), BBICTPAUBATh AapPryMEHTAl|Ul0, TPUBOAUTHL TPUMEpPbl U
KOHTPIIPUMEpPBI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IE€HUS U BBIBO/IbI;

e BpiOMpaTh criocob pelleHysi yueGHOUM 3ajjaud (CpaBHMBAaTh HECKOTbKO BapUaHTOB
peleHusi, BbIOMpaTh Hanubosiee MOAXOISIIUA C YUETOM CaMOCTOSITEIbHO BbIJIe/IeHHBIX
KpUTEepHeB).

ba3oBble ucciefoBaTenbCKue 1eHCTBUS:

® UCMO/b30BaTh  BOMPOCHI  KaK  HWCC/Ie[OBAaTe/NbCKUA  WHCTPYMEHT  T03HaHUS;
dbopmynrpoBaTh BOMPOCHI, (PUKCHPYIOIIe TTPOTUBOPeUre, Mpob/ieMy, yCTaHaB/IUBaTh
HCKOMOe U JaHHoe, (OPMHUPOBATh THUIOTe3y, apryMeHTHMpPOBaTb CBOO TO3HULUIO,
MHeHMUe;

® [POBOAUTH CaMOCTOSTENIbLHO CIJIAHUPOBAHHBIA SKCIIePUMEHT, WCCIe[joBaHHe TI0
YCTaHOBJ/IEHUIO 0COOEHHOCTe MaTeMaTU4eCcKOoro OOBeKTa, SIBJIeHUs, TPOLIecca,
BBISIB/IEHUIO 3aBUCUMOCTeH MeXXIy 00beKTaMH, sIBJIeHUsSIMH, TPOLIeCCaMU;



® CaMOCTOSTeNhHO (OpPMy/IMpOBaTh 0000IeHWss W BBIBOJALI TI0  pe3yJsibTaTaM
NPOBeJIEHHOTO HaOJII0/IeHNs], UCCIef0BaHusl, OLeHUBaTh JOCTOBEPHOCTh TOTyUeHHBIX
pe3y/bTaToB, BBIBOZOB U 0000I1eHNUI;

® [IPOrHO3MPOBAaTh BO3MOXKHOE pa3BUTHe TPOLeCCa, a TaK)Ke BbIABUraTh MPe/[TI0/I0KeHHs
0 €ro pa3BUTHH B HOBBIX yCJ/IOBUSIX.

Pabora ¢ nHpoOpMarmeii:

®  BBIABIATH JleULUTEI UH(GOPMAINY, AaHHBIX, HEOOXOAUMBIX /i OTBETA Ha BOMPOC U
JUTSL PEIIeHusT 3a7iaui;

* BpIOMpaTh WHGOPMALIMIO W3 WCTOYHWKOB pA3/IMYHBIX TWIIOB, aHA/U3UPOBATh,
CHCTeMaTU3UPOBaTh U WHTEPHPETUPOBATh WHGOPMALMIO pa3/UUHbIX BHJOB M (OPM
TIpe/ICTaB/IeHNUST;

® CTPYKTypupOBaTb HWHGOpMAalLUiO, TIPeACTaBAsSTb €& B  pas3IMuHbIX  (opmax,
W/LJTFOCTPUPOBATh IpadHuecKy;

® OI[eHMBATh HAA&KHOCTb HWHGOpPMAIMKA TI0 CAaMOCTOSITEILHO C(HOPMYJTUPOBAHHBIM
KPUTEPUSIM.

2) YHueepcaibHble KOMMYHUKamueHble Oelicmeusi, obecneuugarom cphopmMupo8aHHOCMb

COYUA/IbHbIX HABbIKOB 0OYUarOUWUXCH.

Oob1ienue:

® BOCIPUHUMATh U (POPMYJIMPOBaTh CY>K/€HUsI B COOTBETCTBUU C YCJIOBUSIMU U LIE/ISIMU
o0IlleHusi; $ICHO, TOYHO, TPAMOTHO BBbIpa)KaTh CBOK) TOUKY 3peHHUsS B YCTHBIX U
MMUCbMEHHBIX TEKCTaXx, /aBaTh MOSICHEHUS 110 XO/y PelleHus 3a/jauid, KOMMEHTHPOBATh
TIOJTyUeHHBIA pe3y/bTar;

® B Xofie 00CYy>KJeHHsI 3a/jaBaTh BOTIPOCHI T10 CYIIIECTBY 00CY>K/jaeMO# TeMbl, IPOOIeMBI,
pelllaeMOM  3a/laud, BBICKA3bIBaTh WJ/IeW, HalleJleHHble Ha T[IOMCK peIIeHus;
COTIOCTAaB/IATE CBOU CYXK/AEHUSI C CYKAEHUSIMH [PYyTMX YYaCTHUKOB [Hasiora,
0OHapy’>KUBaTh pa3/IMule U CXO/CTBO MO3UIIHI; B KOPPEKTHOU (Gopme (HopMyupoBaTh
pa3HOIJIacHsi, CBOM BO3PaKEHHUSI;

® [pe/CTaB/ATh Pe3y/bTaThl PellleHus 3aflauk, SKCIepuMeHTa, UCCIel0BaHuUsl, TIPOEKTa;
CaMOCTOSITE/TIbHO BbIOMpaTh (hOpMAT BBICTYIJIEHHWs C yUuéTOM 3a/au Tpe3eHTalud U
0cobeHHOCTel ayJUTOpUH.

CoTpyHMYEeCTBO:

® [IOHMMAaThb U WCIO/B30BaTh MPEUMYI[ECTBA KOMaHAHOW W WHIWBHYaJbHON PabOTHI
MpU  pelleHWH y4ueOHBbIX 3a/lay; TIPUHHUMAThb 1[eJIb COBMECTHOW JIeATeIbHOCTH,
TUIAHUPOBaTb OpPTraHMW3alMi0 COBMECTHOM paboThl, pacrpezensTb BHAbI pPaboT,
JIOTOBapUBAThCs, 00OCYXJaTb TMpOLleCC U pe3ysbTaT paboThl; 0000I1aTh MHEHUs
HEeCKOJIbKUX JTH0/1el;

®  yYyacTBOBATb B TPYIIOBLIX (hopMax paboThl (00CYyXAeHUs, 0OMEH MHEHHM, «MO3TOBbIE
IITYypMbl» W WHBIE); BBIMOJHATH CBOK YacTb pabOThI W KOOPJWUHUPOBATh CBOU
JeNCTBUS C PYTMMU U/leHaMH KOMaH/Ibl; OL[eHUBaTh KaueCTBO CBOEro BK/Iazia B 00
TIPO/IYKT 110 KPUTEPHSIM, CHOpPMy/TUPOBAHHBIM YYaCTHUKAMU B3aUMO/I€HCTBUSI.

3) YHugepcanbHbie pezynsimueHble Oelicmausi, obecneuusarom opmupo8aHue CMbICA08bIX

YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCTU.

CamoopraHu3arus:

COCTaBJISATh TIJIaH, aJfOPUTM pellleHUs 3aflauM, BbIOMpaTb CIoco0 pellleHHsi C YUETOM
HMEIOIIUXCS PEeCYPCOB U COOCTBEHHBIX BO3MO)XHOCTEH, apryMeHTHPOBaTh W KOPPEKTHPOBATh
BapMaHTHI pelleHU C yUéTOM HOBOUW MH(OPMaLIUK.



CaMOKOHTpOJIb:

® B/aZieTb HaBbIKaMU T[103HaBaTeNbHON pedieKCcud KaK OCO3HaHUsI COBepllaeMbIX
JEeWCTBUMA W MBICJUTEbHBIX TIPOLIECCOB, WX pe3y/bTaToOB; B/aJeTb criocobamu
CaMONpOBepPKH, CaMOKOHTPOJ/ISI Tpoliecca W pe3y/bTaTa peLleHds MaTeMaTH4eCKOU
3a/auy;

® InIpeJBUJETb TPYAHOCTH, KOTOPble MOT'YT BOSHUKHYTb Y pelleHuM 3aJa4ud, BHOCUTb
KOPPEKTHBBI B JleITEJIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENbCTB, [JAHHBIX, Hal/|€HHBIX
OIIMOOK, BBISIB/IEHHBIX TPYAHOCTEH;

® OIeHMBATh COOTBETCTBHME pe3yjbTaTa LeJd U YCIOBHUSM, OOBSICHATH TPUYMHBI
JOCTVKEHUS] WIM HeJOCTYD)KEHWs pe3y/bTaTOB /1esiTe/IbHOCTH, HaXOJUTh OLIMOKY,
[laBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJ/IBTATDBI

OcBoenue yuebHOro Kypca «Asnrebpa ¥ Hayaja MaTeMaTHUeCKOTO aHa/kM3a» Ha ypOBHe
cpenHero o6iiero ob6pa3oBaHuUs O/DKHO 00ecrieunBaTh JAOCTY)KEHNE CIeAYIONIMX TPeAMeTHBIX
obpa3oBaTesTbHBIX Pe3y/IbTaTOB:

10 K/TACC

Yuc/ia 1 BBIYHC/IeHUSA

OnepupoBaThb TMOHATUSMH: paljOHA/JIbHOE W AeWCTBUTETbHOe UHMC/I0, OOBIKHOBEHHasi U
JlecITUYHasi Apo0b, MPOLIEHTHI.

BoimonHsaTe  apudMeTnyeckue orepalyyd € palMOHaIbHbIMA U /1eHCTBUTE/bHBIMU
YyKC/IaMHu.

BbIMoMHATE TPUO/IVKEHHBIE BBIUMC/IEHHUS, MCIIO/b3ys TpPaBWIa OKPYIJVIEHWS, [e/aTh
MIPUKUJIKY Y OLIeHKY pe3y/ibTaTa BbIUMC/IeHUH.

OmnepupoBaTh TOHATHSIMU: CTeleHb C 1[e/IbIM TI0Ka3aTesieM; CTaHAapTHas (opma 3armucu
JIeCTBUTE/ILHOTO YKC/Ia, KOPeHb HaTypa/JbHOM CTereHu; UCIO/b30BaTh MOAXOASIy0 (hopMmy
3aIMCH JelCTBUTebHBIX UMCe JJ1s pellleHus TPAaKTUUeCKUX 3a/iau Y Npe/CTaB/IeHus JaHHbIX.

OneprpoBaTh MOHATUSIMM: CHUHYC, KOCHMHYC M TaHreHC TPOM3BOJILHOIO YIJa;
WCTIO/Tb30BaTh 3amyCh TTPOU3BOJILHOTO YTJIa Uepe3 oOpaTHbIe TPUTOHOMeTpUUecKre (QyHKIIHH.

YpaBHeHMs1 M1 HEpaBeHCTBa

OrnepupoBaTh MOHATHSIMU: TOX/€CTBO, ypaBHeHHe, HEPaBeHCTBO; lieioe, paljioHaIbHOe,
Vppal[MoHa/IbHOe ypaBHeHHe, HepaBeHCTBO; TPUTOHOMeTPHUUeCKOoe ypaBHeHHe;

BbimosiHATE  TIpeoOpa3oBaHus  TPUTOHOMETPUUECKHMX — BBIpaXKEHWM U pellaTh
TPUTOHOMETPUYECKHe YpaBHEHUSI.

BbInonHATE 1ipeobpa3oBaHusi LiefbIX, paljMOHAIBHBIX U UPPALMOHAIBHBIX BBIDAKEHUNA U
pellaTb OCHOBHbIE THUIIbI L{e/IbIX, PALiMOHATIbHBIX U MPPaLMOHaIbHBIX YPaBHEHUM U HEDABEHCTB.

[IpuMeHSATb ypaBHeHUsI U HepaBeHCTBA [i/Is1 pellleHUs] MaTeMaTHyecKuX 3ajlay U 3aiau u3
Pa3/IMYHBIX 00/1acTell HAaYKU U peasbHOU XKU3HU.

MogenmupoBaTh peajibHble CHUTYal[dM Ha sI3blKe anreOpbl, COCTaB/ISTb BbIPA)KEHUS,
ypaBHeHUsl, HepaBeHCTBa I10 YCJIOBUIO 3aJjaud, WCC/Ie[0BaTh IIOCTPOEHHbIE MOJeIN C
WCII0/Tb30BaHUEM arlapaTa ajreOphil.

DyHKIUHM ¥ rpaduKu



OmnepupoBaTh MOHATUAMU: (QYHKLUS, CIOCOOBI 3a/jaHusl GYHKLMH, 00/1aCTh OMnpe/ieneH s
Y MHOXKeCTBO 3HaueHui pyHKLUH, rpaduK (GyHKLMH, B3aUMHO 0OpaTHbIe (DyHKIUH.

OnepupoBaTh TIOHATHSIMU: UETHOCTb M HEUYETHOCTb (YHKLUMH, HyAd (YHKLWY,
NIPOMEKYTKH 3HaKOIOCTOSIHCTBA.

Wcnonb3oBate rpadvku QyHKLMN /151 PeLeHUs] YpaBHEHUM.

Crpouth ¥ unTaTh rpadvKd JUHENHON (YHKIMM, KBaJpaTUYHON (YHKLUM, CTereHHOU
(YHKLIMY C Lie/IbIM [T0Ka3aTesieM.

Vcnonb3oBate rpadmku GYHKUMN [/ UCC/Ie0BaHUS TPOLIECCOB U 3aBUCHMMOCTEN MpHU
peleHny 3a7iay U3 APYrux y4eOHBIX MpeJMeTOB W peanbHOM KU3HU; BhIPaKaTh (OpMyiamu
3aBUCUMOCTH MeX/ly BeJTMUMHAMU.

Hauana MaTeMaTH4eCKOro aHaausa

OnepupoBaTh NOHATUAMU: II0C/Ie[0BaTeNbHOCTb, apu(MeTHyecKass W TreoMeTpuyecKast
TIPOTpeccuu.

OnepupoBaTh MOHATUAMU: OeCKOHEUHO yObIBarolIjasi reoMeTpryecKasi porpeccysi, Cymma
OeckoHeuHO yObIBarolI[el reOMeTPHUUeCKOM MPOTrPecCr.

3aziaBaTh MOCIeA0BaTeIbHOCTH PA3/TIMUHBIMU CTIOCOOAMHU.

Ncnone30BaTh CBOMCTBa MOC/IE€0BATeIbHOCTEN Y TMPOTPECCUM [Jisl PelleHHs peaslbHbIX
3a/jau MPUK/IaHOTO XapaKTepa.

MHo)xecTBa U JIOTUKA

OnepupoBaTh NOHATUSMU: MHOKECTBO, OIlepaljuy Hajli MHOKeCTBaMHU.

Vcnonb3oBaTh TeOPETUKO-MHOXKEeCTBEHHBIH ammapaT ZJisi OMMCaHUsT peasibHbIX TIPOLIeCCOB
Y sIBJIEHUH, TIPY pellieHrH 3a/jau U3 JpPyruX yueOHbIX MpeMeTOB.

OnepupoBaTthb NOHATUSMU: ONpe/ie/ieHre, TeopeMa, C/1e[iCTBHe, J0Ka3aTe/IbCTBO.

11 K/TIACC

Yucia ¥ BBIYUC/IEHUA

OnepupoBaThb TMOHATUSMU: HaTypajbHOe, 1[eJioe UHCJIO; MCIO/b30BaTh TIPU3HAKU
JIeJIMMOCTH LieJTbIX YKCerl, Pa3/ioyKeHre YKc/a Ha MPOCThle MHOXKUTEHU AJIsl pellieHus 3a/1ay.

OnepypoBaTh MOHITUEM: CTeleHb C paljMOHaIbHBIM [10Ka3aTeseM.

OneprpoBaTh NOHATUSAMU: JIOTaPUPM UKCIIa, JeCITUUHbIE ¥ HAaTypaJibHble JIOrapU(MBbl.

YpaBHeHus1 M HepaBeHCTBA

[IpuMeHSTH CBOMCTBA CTeleHW [/ TpeoOpa30BaHUs BbIPAKEHUH; OIMEpUPOBaTh
MOHATUSIMU:  TIOKa3aTe/lbHOe ypaBHeHHWE Y HEepaBeHCTBO; pelllaTb OCHOBHbIE  THIIbI
TOKa3aTe/bHbIX ypaBHEHU U HePaBEeHCTB.

BuinonHATe mipeoOpa3oBaHUsi BBIPa)KEHWM, COJepyKall[uX Jorapu@Mbl; OIepupoBaTh
TIOHATUSIMU:  JIOTapUMUUECKoe ypaBHeHHWE ¢ HepaBeHCTBO; pellaTb OCHOBHbIE THIIbI
jlorapuMUUeCcKUX ypaBHeHHN Y HePaBeHCTB.

HaxoauTsb pellieHusi IPOCTENIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OrneprpoBaTth MOHATUSIMU: CUCTeMa JTMHEMHbIX YpaBHEHUN U eé pellieHHe; UCTO0Ib30BaTh
CUCTeMYy JIMHeHHbIX YpaBHEHUI /151 pellleHus MPaKTUUeCKUX 3a/au.

HaxoauTh peliieHHst MPOCTEMILINX CUCTEM M COBOKYITHOCTEN paljMOHa/IbHBIX YpaBHEHUN U
HEepaBeHCTB.

MogenupoBaTb peajibHble CHUTYal[dM Ha si3blKe anreOpbl, COCTaB/STb BbIpa)KeHUs,
ypaBHeHUsl, HepaBeHCTBA U CUCTeMBI T10 YC/IOBHIO 3a/lauk, UCC/Ie/J0BaTh OCTPOeHHbIe MO/JIe/U C
WCTIO/Tb30BaHUEM arirapaTa anreOphl.



DyHKIUH ¥ rpaduKu

OnepupoBaTh TOHATUSAMU: TlepUOAMUecKas (QYHKLUsS, TIPOMEXYTKM MOHOTOHHOCTU
(GYHKLMM, TOUKK 3KcTpeMyMa (DyHKUIWHM, HauOoJblilee W HauMeHblllee 3HaueHWss (QyHKLUUHM Ha
MIPOMeXKYTKe; UCI0J/Ib30BaTh MX /ISl UCC/el0BaHus (DyHKI[MH, 33/laHHOMN rPaUKOM.

OnepupoBaTb  TMOHATUSIMU:  TpadUKM  TIOKa3aTelnbHOM,  JjiorapudMuUUeckor U
TPUTOHOMETPUYeCKUX (DYHKIMIA; n300paXkaTh UX Ha KOOPJWUHATHOW TVIOCKOCTU M UCTIONb30BaTh
JI71s1 pellieHysl ypaBHeHUI U HepaBeHCTB.

N300pakaTh Ha KOODJAMHATHOM IUIOCKOCTHM TpadMKH JMHEWHBIX ypaBHEHUM U

WCTI0JTb30BaTh UX [iJisl pellieHusi CUCTeMbl JIMHeHHBIX YpaBHEHU.

Vcnonb3oBate Tpapuku (QyHKLUI [ WCCe[0BaHUSI TPOLIECCOB U 3aBUCHMMOCTEN U3
JOPYTUX Y4eOHBIX JUCLIUTIIHH.

Hauasjia MaTeMaTHueCcKOro aHajims3a

OnepupoBaTb  TOHSATUSAMH:  HerpepbiBHasi  (QyHKLUs;  TMPOM3BOJAHAs  (DyHKIMM;
HCII0/Tb30BaTh TeOMeTPUUeCKUM U (PU3NUeCKU CMbICT IPOM3BO/IHOM /IJIs pellieHus 3a/jau.

HaxoguTh mpon3BOJHbIe 3/1IeMEHTApHBIX (YHKLWW, BBIYMC/ISATH MPOU3BOJAHBIE CYyMMBI,
MIPOM3Be/IeHNs], UaCTHOTO (DYHKIUM.

Wcrnonb3oBaTh TMpPOM3BOJAHYIO [/l UCC/Ie[OBaHUS (QPYHKLMU HA MOHOTOHHOCTh U
9KCTPEMYMbI, IPUMEHSTh pPe3y/bTaThl UCC/Ie/J0OBaHMS K TIOCTPOEHHIO rpaMKOB.

Vcnonb3oBaTh NMPOU3BOJHYIO /ISl HAXOXK/I€HUs] HAWIyUlllero pelleHusl B MPUKIaJHbIX, B
TOM UMCJIe COLIMaTbHO-9KOHOMHUYECKUX, 3a/jauax.

OnepupoBaTh TIOHATUSIMU: TepBooOpa3Hasi W MHTerpas; NMOHWMaTb T'eOMeTpUUecKuil U
(dbu3uUeckuii CMbIC/T UHTerpaia.

HaxoauTe miepBooOpasHble 3/ieMeHTapHbIX (QYHKIWA; BBIYUCISITb MHTETpas 1o dhopmyse
HrerotoHa—JIeibHuIa.

Pemath mpuk/iaZiHbie 3a/lauM, B TOM YMC/e COLMaTbHO-3KOHOMHUYECKOTO U (hH3UUecKoro
XapakTepa, Cpe/ICTBaMM MaTeMaTHUeCKOro aHau3a.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KVIACC
KosimuecTBO yacoB J/IeKTPOHHBbIE
No HaunmMeHoBaHMe pa3/e/ioB U TeM (yudpoBbIe)
KonTpo/sbHble | IIpakTHyeckue
n/n NMporpamMMbI Bcero oOpa3oBare/IbHBIE
paboTsI pabdoThI
pecypchl
MHoXeCTBa palliOHabHBIX U
1 JIeACTBUTEJIbHBIX urces1. PaljioHanbHbIe 14 1
ypaBHEHUS U HePaBeHCTBA
) ®yHK1MY U Tpaduky. CTereHb C 1ie/IbIM 6
roKasaTesemM
3 ApudmeTrueckuii KOpeHb N—0i CTereHMU. 18 1
VppalioHanbHble ypaBHeHNs U HepaBeHCTBa
DopMyiibl
4 TpUroHOMeTpuU. TpuroHoMeTpuyeckue 22 1
ypaBHeHUs
5 [TocnemoBaTenbHOCTH U MPOTPeCccUr 5
5 [ToBTOpeHUe, 060011[eHIe, CHCTeMaTU3alUs 3 1
3HaHUM
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 68 4 0




11 K/TIACC

Ko/muecTBo yacoB JJIEKTPOHHbIEe
No HaunmMeHoBaHMe pa3/e/ioB U TeM (yudpoBbIe)
KonTposibHbie | IIpakTHueckue
n/n NporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboTsI padoThI
pecypchl
CrerneHb C paljOHa/IbHBIM [10Ka3aTesIeM.
1 [TokasarenbHas ¢pyHKUYs. [Toka3aTenbHble 12 1
yPaBHEHUS U HepaBeHCTBa
Jlorapudmuueckasi pyHKLMS.
2 JlorapudmMuueckre ypaBHeHHUs U 12
HepaBeHCTBa
TpuroHomeTpuueckre GyHKLMU U UX
3 rpaduku. TpuroHomeTprUueckue 9 1
HepaBeHCTBa
4 [TpousBoaHas. [IpyMeHeHre POX3BOAHOMN 24 1
5 WNuTerpan v ero ripuyMeHeHUst 9
6 Cucrembl ypaBHeHUM 12 1
7 HartypanbHble ¥ 1je/ble yucia 6
3 [ToBTOpEHME, 0000IIIEHHE, CUCTEMATU3ALIUS 18 5
3HaHUU
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




IIOYPOUYHOE IVIAHUPOBAHUE

10 KVIACC
KosmmuecTBO 4acoB J/IeKTPOHHbIE
No flara uudpoBbie
. Tema ypoka Beero KonTposbHbie | IIpakTHyeckue | HM3YyUeHH oGpazoBaTe/bHbIe
paboTsI paboThI A pecypes1
1 MHo>KecCTBO, oriepalju HaJi MHOKeCTBaMHU. 1
[uarpammsl Olinepa—BeHHa
ParrioHasnibHbIe urcia. OObIKHOBEHHBIE U
2 JeCITUUHBIe TPOOH, TTPOLIEHTHI, 1
OeckoHeuHbIe TIEpHOANUECKHe Tpoou
ApudmeTnueckue oreparyu C
3 paLOHa/IbLHBIMU YUC/IaMH, 1
ripeobpa30BaHus YNCTOBBIX BbIDAYKEHUN
[TpumeHeHure po6eii U TIPOLIEHTOB A1/isi
4 pelleHust TPUKIaAHbIX 3a[a4 U3 Pa3/IMUHbIX 1
oTpac/ieil 3HaHUM U peanbHOM KU3HU
[TpumeHeHue po6eii U MPOLIEHTOB /ISt
5 pelleHys IPUK/IaJHbIX 3aZlad U3 Pa3/IMuHbIX 1
oTpacsiel 3HaHWM U peaslbHOW XKU3HU
6 [enicTBUTebHBIE UMC/Ia. PaljuoHanbHble U 1
VppaLiOHa/IbHble YMC/Ia
; ApudmeTrueckue oreparyu C 1
JleICTBUTE/IbHBIMU UM CJIAMU
[TpubKEHHBIE BBEIUKC/IEHYS, TIPaBUIA
8 OKDYTJIeHUs], IPUKH/IKA U OLIeHKa 1

pe3y/bTara BbIYMC/AEHUN




ToxxecTBa U TOXKAEeCTBEHHbIE

9 nipeoOpa3oBaHust

10 YpaBHeHVe, KOpeHb YpaBHeHUs!

11 HepageHcTBO, pelieHrie HepaBeHCTBA

12 Merto[, uHTEepBaIoOB

13 PerieHue 11e/1bIX ¥ pOOHO-paAIIMOHATBHBIX
ypaBHEHU! 1 HepaBeHCTB
KontponbHasi pabora o Teme "MHoecTBa

14 pal[MOHa/IbHBIX U IeUCTBUTE/bHBIX YUCEJI.
PaijvoHanbHeIe ypaBHeHUSI U HEPaBEHCTB"

15 ®dyHK1MS, crocobbl 3ajaHust QyHKIUU.
B3aumHo obpatHbie (GyHKLIMA
I'paduik pynkuyu. ObsacTh onpeieneHus 1

16 MHO>XeCTBO 3HaueHui ¢pyHkuuu. Hynu
¢yHKMM. [IpoMe)KyTKM 3HaKOMOCTOSTHCTBA

17 YéTHble U HeUBTHbIe (PYHKLIUU
CreneHb C Lie/IbIM ITOKa3aTesieM.

18 CraniapTHasi popma 3arucu
JIeICTBUTE/TLHOTO YMC/Ia
HWcnonb3oBanue nogxopsieii opMbl

19 3aMycy JelCTBUTENbHBIX YMCesT JJIs
pellleHNs MPaKTUYeCKUX 3a7ad U
Tpe/iCTaB/IeHUs] JaHHbIX
CreneHHasi PyHKLUSI C HATypaJbHbIM U

20 11e/IbIM TTOKa3ateneM. Eé cBoilicTBa 1
rpaduk

21 ApudmeTrueckuii KOpeHb HaTypaabHOU




CTeriteHu

ApudmeTrueckuii KOpeHb HaTypaabHOW

22
CTereHu

73 CroiicTBa aprMeTHUeCcKoro KOpHs
HaTypa/lbHOU CTerneHu

24 CroiicTBa apru(MeTHUeCcKoro KOpHs
HaTypa/IbHOM CTereHu

o5 CaoiicTBa apu(pmMeTHUeCcKOoro KOpHsi
HaTypa/IbHOM CTereHu

26 HeticTBus ¢ apudmMeTUUeCKUMH KOPHSIMU
N—ol cTerneHu

57 HeiicTBUs Cc apudmMeTUUeCKUMU KOPHSIMU
N—Ool CTerneHu

’8 HeiicTBUs C apudmMeTUUeCKUMU KOPHSIMU
N—O0U CTereHu

79 HeticTBus ¢ apudmMeTUeCKUMH KOPHSIMU
N—O0U CTereHu

30 HeticTBus ¢ apudmMeTUUeCKUMH KOPHSIMU
N—0 CcTerneHu

31 PertieHrie MppalMOHA/IBHBIX YPaBHEHUH U
HEpaBeHCTB

32 PerieHrie MppalMOHA/IBHBIX YPaBHEHUH U
HEpaBeHCTB

33 PerieHuie MppalMiOHA/IbHBIX YpaBHEHUH U
HEpaBeHCTB

34 PerieHrie MppalMiOHa/IbHBIX YpaBHEHUH U

HEPaBeHCTB




PemeHnie vppaliOHabHBIX YpPaBHEHUM U

35 1
HepaBeHCTB

36 CaolicTBa U rpa)MK KOpHS N-0M CTeleHr 1

37 CaotiicTBa U rpadvK KOpHSI N-0M CTereHu 1
KoHTtponbHasi pabora 1o teme

38 " AprdmMeTruecKuii KOpeHb N—O0U CTereHMU. 1
VppauoHanbHble ypaBHeHUs U
HepaBeHCTBa"

39 CuHHYC, KOCUHYC U TaHT€HC YMCJIOBOTO 1
aprymeHra

40 CHHYC, KOCMHYC Y TaHT€HC YKCI0BOTO 1
aprymeHra

41 APKCHHYC, aDKKOCUHYC Y apKTaHI'€eHC 1
YMCJIOBOTO apryMeHTa

42 APpKCHUHYC, apKKOCUHYC Y apKTaHI'€HC 1
YMCJIOBOTO apryMeHTa
TpuroHomeTpuueckasi OKpy>KHOCTb,

43 oripefiejieHVe TPUTOHOMETPUUECKUX 1
(yHKI[1I1 UMCTIOBOTO apryMeHTa
TpuroHomeTpuueckasi OKpy>KHOCTb,

44 orpe/ie/ieHue TPUTOHOMEeTPUUeCKUX 1
(byHKLIMI UMC/IOBOTO aprymMeHTa

45 OCHOBHbIE TPUTOHOMETPUYECKUe (POPMYJIb 1

46 OCHOBHbIE TPUTOHOMETPUYECKUEe (POPMY.JIb 1

47 OCHOBHbIe TPUTOHOMeTpUUecKue (hopmy bl 1

48 OcCHOBHBIe TPUTOHOMeTpUYecKre (HopmMyJibl 1

49 [Tpeo6Gpa3oBaHue TPUTOHOMETPUUECKUX 1




BbIpa)keHU M

[Tpeobpa3oBaHre TPUTOHOMETPHUUYECKUX

50 . 1
BbIDa)KEHUI

£1 [Tpeobpa3oBaHye TPUTOHOMETPUUECKUX 1
BbIDa)KEHUI

£y [Tpeobpa3oBaHye TPUTOHOMETPUUECKHX 1
BbIpaKeHUM

53 [Tpeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BbIpayKeHUM

54 PellleHrie TPUrOHOMETPUUECKUX YPaBHEHUN 1

55 PellleHrie TPUrOHOMETPUUECKUX YPaBHEHUN 1

56 PelieHvie TpUroHOMeTpUUECKUX YPaBHEHUH 1

57 PelieHvie TpUroHOMeTpUUeCKUX YPaBHEHUH 1

58 Pemenne TpuroHoMeTprueCKrUx ypaBHEHUN 1

59 PemeHne TpUroHoMeTpUueCKrUx ypaBHEeHUN 1
KoHTpospHast paboTa o Teme "®opMyibI

60 TPpUrOHOMeTpUuU. TpuroHoMeTpuyeckue 1
ypaBHeHuUA"
[MocemoBaTeIbHOCTH, CIIOCOOBI 3aaHUST

61 rocsiejoBaTe/ibHOCTe. MOHOTOHHbIE 1
T10C/1e/10BaTe/IbHOCTH
ApudmeTtrueckasi 1 reoMeTpruUecKas

62 rporpeccuu. Vcrionp3oBaHue Nporpeccuy 1
[J1s1 pellieHys peaslbHbIX 3a/ja4
TIPUK/IaJHOTO XapakTepa

63 beckoHeuHO yObIBaroIIiast reoMeTpruecKast 1

nporpeccust. CymMma 6eCKOHEYHO




yObIBarOII[el reOMeTpHUUeCKOi TIPOrPeCcCcruu

64 dopmyJia CJIOXKHBIX MPOLIEHTOB 1
65 @dopMyJia CJIOKHBIX MPOLIEHTOB 1
O06o00611eH1e, crcTeMaTH3al[|sl 3HaHUH 3a
66 KypC anreOpbl M Haua/l MaTeMaTUUeCKOTO 1
aHanmu3a 10 knacca
67 VToroeast KOHTpoJIbHasi paboTta 1
O06o00611eH1e, crcTeMaTH3al[|sl 3HaHUH 3a
68 KypC ajireOpbl ¥ Hauaa MaTeMaTHUeCKOTo 1
aHanu3a 10 knacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 K/TIACC

Ko/inuecTBo yacos J/IeKTPOHHbIE
No Hdata nudpoBbie
Tema ypoka KonTpo/ibHbI IIpakTHUyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTebHbIE
e paboTbI paboThI
pecypcsl
1 CreneHsb C palOHa/IbHBIM I10Ka3aTeseM 1
2 CBoOMCTBa CTereHu 1
3 [Tpeobpa3oBaHue BbIPaKEHHUH, COZepPKaIUuX 1
paLMoHa/bHbIe CTeleH!
4 [Tpeobpa3oBaHue BbIpaKEHHH, COZepPrKaILX 1
paLoHabHbIe CTeleH!
c [Tpeobpa3oBaHue BbIpDaKEHHUH, COZepPrKaILX 1
paLoHa/bHbIe CTeleH!
6 ITokasaTesibHble YypaBHEHUsI U HepaBeHCTBa 1
7 ITokasartesibHble ypaBHEHVsI U HepaBeHCTBa 1
8 ITokasaTtesibHble ypaBHeHUsI U HepaBeHCTBa 1
9 [Toka3aTesbHbIe ypaBHEHUS U HepaBeHCTBA 1
10 [Toka3aTesbHble ypaBHEHUS U HePaBeHCTBA 1
1 [MTokasarenbHasi GyHKLIMS, €€ CBOMCTBA U 1
rpaduk
KonTtponbHast pabora o teme "CremneHb ¢
1 palMOHaIbHBIM IOKa3aTeeM. 1 1
[TokasarenbHas ¢yHkUys. [Tokas3arenbHble
ypaBHEeHUs U HepaBeHCTBa"
13 Jlorapugm uncna 1




14 [ecsTruHble ¥ HaTypaJbHbIe JIOTapU(PMBbI

15 [Tpeobpa3oBaHue BbIpa)KeHUH, COZleprKalLiX
noraprdmbl

16 [Tpeobpa3oBaHue BbIpa)KeHUH, COZleprKalLX
norapr@mbl

17 [Tpeobpa3oBaHue BbIPaKEHHUH, COZePrKaIUX
norapr@mbl

18 [Tpeobpa3oBaHue BbIPaKEHHUH, COZiepPrKaIUX
JIorapuQmbl

19 Jlorapugmuueckue ypaBHeHUs U
HepaBeHCTBa

20 Jlorapugmuueckue ypaBHeHUs U
HepaBeHCTBa

71 Jlorapugmuueckue ypaBHeHUs U
HepaBeHCTBa

29 Jlorapugmuueckue ypaBHeHUs U
HepaBeHCTBa

73 Jlorapudmuueckas GyHKIsI, €€ CBOWCTBA U
rpaduk

24 Jlorapudmuueckas QyHKIsI, €€ CBOWCTBA U
rpaduk

o5 TpuroHomeTrpuyeckre GyHKLIAU, UX
CBOICTBa U rpaduKu

26 TpuroHomeTrpuyeckre GyHKLIAU, UX
CBOMCTBA U rpavku

57 TpuroHomeTpryeckue GyHKLWH, UX

CBOMCTBA U rpavKu




TpuroHomeTpuueckre GyHKIUH, UX

28 9
CBOMCTBA U rpavKu

79 [TpuMepsbl TPUTOHOMETPUUECKUX
HEpaBeHCTB

30 [IpuMepbl TPUTOHOMETPUUECKUX
HepaBeHCTB

31 [TpyMepbl TPUTOHOMETPUUECKUX
HepaBeHCTB

32 [TpyMepbl TPUTOHOMETPUUECKUX
HepaBeHCTB
KoHTtponbHasi pabora 1o teme
"Jlorapudmuueckasi GyHKIIHS.
Jlorapudmuueckrie ypaBHeHUS U

33 HepaBeHCTBA. T pUroHOMeTpuYecKre
(OYHKLMM U UX
rpacduviku. TpuroHoMeTpuueckue
HepaBeHCTBa"

34 HerpepbiBHbIe (DyHKLIMU

35 MeToj UHTepBa/oB [Jisl pelleHust
HEpaBeHCTB

36 MeToj UHTepBa/oB JJis pelleHust
HEpaBeHCTB

37 [TpousBogHasi GyHKLIUU

38 [TpousBogHasi GyHKLIUU

39 'eoMeTpuueckuii ¥ HU3NUECKHN CMBICIT
TIPOU3BOHOM

40 l'eomeTpuueckuii ¥ GU3NUECKUIN CMBICIT




TIPOU3BO/JHOM

41 [Tpou3sBo/iHbIE 3/1eMeHTapHbIX (QYyHKLIUN

42 [Tpou3sBo/{HbIE 3/IeMeHTapHBIX (QYHKLUH

43 [Tpon3BogHasi CyMMBI, TIPOM3Be/IeHu S,
yacTHOro (hyHKUUN

44 [Tpou3sBo/iHasi CyMMBI, TIPOM3Be/IeHNs],
yacTHOro yHKUUN

45 [Tpou3sBoiHasi CyMMBI, TIPOM3Be/IeHNs],
YyacTHOro (yHKLUN
[IpumeHeHVe TPOU3BOAHOU K

46 WCC/IelOBaHUIO (PYHKL[MI1 HA MOHOTOHHOCTb
1 9KCTPEMYMBI
[TpuMeHeHue TTPOU3BOJHOM K

47 vcceoBaHuio (GyHKI[MI HA MOHOTOHHOCTh
Y 9KCTPEMYMBI
[TpriMeHeHVe TIPOM3BOJHOM K

48 vccneoBaHuio (GyHKIMI HA MOHOTOHHOCTh
Y SKCTPEeMyMbl
[TprMeHeHre POU3BOAHOM K

49 vccneloBaHUI0 (DYHKLIMM Ha MOHOTOHHOCTD
Y 9KCTPEMYyMbI

50 Haxox/eHre Haubo/IbILIero U HAUMeHBIIIeTo
3HaueHus1 GYHKLIMU Ha OTpe3Ke

51 Haxox/eHre Haubo/IbILIero U HAUMeHBIIIeTo
3HaueHus1 GYHKLIMU Ha OTpe3Ke

£ HaxosxzieHre HauOObIIer0 U HAaNMEeHbBIIIeT0

3HaueHus1 QYHKLIMU Ha OTpe3Ke




HaXO)K,ELEHI/Ie HauOOJIBIIIer0 U HAaUMEHbIIIEro

>3 3HaueHUs1 GYHKLIMU Ha OTpe3Ke

c4 Haxox/eHre Haubo/IbIIero U HAUMEHBIIIeTO
3HaueHus1 GYHKLIMU Ha OTpe3Ke

ec Haxox/eHre Haubo/IbIIero U HAUMEHBIIIeTO
3HaueHus1 QYHKLIMU Ha OTpe3Ke
[TpuMeHeHVe TIPOU3BOJHOM /1/IsT
HaXOXKJeHUsl HaWTyyulllero pelieHus B

56 TIPUKJIaHBIX 3aZlavax, [/I Oorpe/eeHus
CKOPOCTH TpoLiecca, 3aJJaHHOT0 (opMyJioit
WY rpauKoM

£ KonTponbHast paboTa 1o Teme
"IIponsBogHas. IIpumeHeHre npousBoAHON"

58 [TepBoobpa3sHas. Tabsura nepBoobpa3HbIX

59 [TepBooOpa3Hast. Tabsuiia mepBooOpa3HbIX

60 WHTerpan, reoMeTpuueckuii ¥ pu3nuecKuii
CMBIC/T UHTErpasa

61 WHrerpas, reoMeTpruueckuii U pusnueckuii
CMBIC/T UHTErpasa

62 WHrerpas, reoMeTpruueckuii U pusndecKuii
CMBICJT UHTerpasa

63 BeIuncsieHre nHTerpaa o ¢opmyisie
HeroTona—/IelibHu1ia

64 BeIuncsieHre nHTerpaa o ¢opmyisie
HeroroHa—/IetiOHMIIA

65 BeIuncieHre uHTerpana o gopmyiie

HeroroHa—/IetiOHMIIa




66

BeIunciienre uHTerpaa rno gopmyise
HrroToHa—/IelibHu1Ia

67

CucTembl TMHEWHBIX ypaBHEHUH

68

CucTeMbl TMHENHBIX YpaBHEHUM

69

PeliieHrie NMpUK/IaiHBIX 3a/lay C TIOMOILbIO
CUCTeMbl JIMHEeHHBIX YpaBHEHUI

70

PerteHune npuk/iaZiHbIX 3a7iayu C IOMOILBIO
CUCTEMBbI JIMHEeHMHBIX YPaBHEHUMN

71

Cucremsl U COBOKYITHOCTH LIeJIbIX,
PallMOHAJ/IbHBIX, UDPALIMOHAJ/IbHBIX,
T10Kd3dTeJ/IbHBIX, JIOI‘apI/ICl)MI/IquKI/IX
ypaBHEHI/Iﬁ N HepABEHCTB

72

CucTeMbl ¥ COBOKYTTHOCTH LIe/IbIX,
paLMOHAJIbHBIX, UPPALMOHAJIbHBIX,
roKa3aTebHbIX, JorapuMuuecKux
ypaBHEHUI U HEPABEHCTB

73

CucTeMbl ¥ COBOKYITHOCTH Lie/IbIX,
palMOHaNIbHbIX, MDPaLMOHA/IbHBIX,
TNoKa3aTe/bHbIX, JI0rapuMUUYeCcKux
ypaBHeHW! U HepaBeHCTB

74

CucTeMsbl ¥ COBOKYITHOCTH Lie/IbIX,
palMOHaIbHBIX, UPPALMOHA/bHBIX,
TMOKa3aTe/bHbIX, J10rapuMUUYeCcKux
yPaBHEHU! Y HEPABEHCTB

75

W crionb3oBaHue rpa@uKoB QYHKLMM /151
pellieHNst ypaBHEeHUN U CUCTEM

76

W crionb3oBaHue rpa@uKoB QYHKLMM /151
pellieHus] ypaBHEHUM U CUCTEM




[TpriMeHeHre ypaBHEHUH, CUCTEM U
HEPaBeHCTB K pellleHr0 MaTeMaTHYeCKUX

77 .
3afilau ¥ 3aJjau U3 pa3MuHbIX 00sacTeit
HayKy U peasibHOM )KHU3HU

78 KoHtposbHast paboTta o Teme "VIHTerpan u
ero rpuMeHeHus. CUCTeMbl ypaBHeHUN"

79 HaTypasnbHble U Ljefible ync/a B 33/layax 13
peanbHOW )KU3HU

80 HarypasbHble u 1iesible yKc/ia B 3a/lauax U3
peanbHOW )KU3HU

a1 HarypasbHble u 1iesible yKc/ia B 3a/lauax U3
peanbHOU JKHU3HU

82 [Tpr3HaKM AEUMOCTH Lie/bIX UYrCesl

83 [Ipy3HaKu 1eIMMOCTH L{e/IbIX Yrcell

84 [Ipy3HaKu AeMMOCTH L{e/IbIX Yrcell

a5 [ToBTOpEHME, 0600IIEHHE, CUCTEMATU3ALIUS
3HaHUU. YpaBHeHUs

86 [TorTOpeHMe, 060011[eHIe, CHCTEMaTH3al[Us
3HaHUU. YpaBHeHUs

87 [TorTOpeHMe, 060011[eHIe, CHCTEMaTH3alUs
3HaHUU. YpaBHEHUS

88 [ToBTOpEHMe, 00001IeH1e, CCTEMaTH3aLIUsS
3HaHUU. YpaBHEHUS

89 [ToBTOpEHMe, 00001IeH1e, CCTEMaTH3aLIUs
3HaHUU. YpaBHeHUs

90 [ToBTOpEHME, 0600IIeHHe, CUCTEMATU3ALIUS

3HaHUU. YpaBHeHUs




[TorTOpeHMe, 060011[eHIe, CHCTEMaTH3alUs

91 N 1
3HaHUM. HepaBeHCTBa

92 [ToBTOpEHMe, 00001IeH1e, CCTEMaTH3aLIUs 1
3HaHUM. HepaBeHCTBa

93 [ToBTOpEHMe, 00001IeHHe, CCTEMATH3aLIUsS 1
3HaHul. HepaBeHcTBa

94 [ToBTOpEHME, 0600IIeHHe, CUCTEMATU3ALIUS 1
3HaHul. HepaBeHcTBa

95 [ToBTOpEHME, 0000IIeHIe, CUCTEMATU3ALIUS 1
3HaHUM. CUCTeMbI ypaBHEHUM

96 [ToBTOpeHMe, 060011jeHIe, CHCTeMaTU3al[Us 1
3HaHUM. CUCTeMbI YypaBHEHUM

97 [ToBTOpeHMe, 060011[eHIe, CUCTeMaTU3al[Us 1
3HaHuM. OyHKIK

98 [ToBTOpEHME, 0600ITIEHHE, CUCTEMATU3ALIUS 1
3HaHuM. OyHKIK

99 WToroBast KOHTpOJIbHAsE paboTa 1

100 [ToBTOpEHME, 0600IIEHHE, CUCTEMATU3ALIUS 1
3HaHUM

101 [ToBTOpEHME, 0600IIIEHIE, CUCTEMATU3ALIUS 1
3HaHUU

102 [ToBTOpEeHUe, 0000I1IeHIe, CUCTeMaTU3aLYs 1
3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




YUYEBHO-METO/MYECKOE OBECIIEYHEHMWE OBPA30OBATEJ/IBHOI'O
ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

MaremaTuka: anrebpa ¥ Hauasla MaTeMaTUYeCcKOTro aHa/ln3a, reoMeTpus. Anrebpa U Hauaia
MaTeMaTHueckoro aHanm3a. 10 — 11 kmaccel: 6a30BbIA U yrayO/IeHHBIN YPOBHU: YueOHUK/
II. A. Anmumos, FO. M. Kosissrun, M. B. TkaueBa u gpyrue — 11-e usg., crep. — Mocksa:
[TpocBewenue, 2023. — 463 c.: ui.

METOJUYECKUWUE MATEPUAJIBI /151 YUUTEJIA

Anrebpa. Ingaktuueckue matepuainsl. 10 kinacc. YMK FO. H. Makapbiues.
Anrebpa. [Ingaktnueckue Mateprainsl. 11 kmacc. YMK FO. H. Makapbiues.
Anrebpa. Temaruueckue Tecthl. 10 knacc. YMK FO. H. Makapsbiues.
Anrebpa. Tematnueckue Tectol. 11 kmacc. YMK FO. H. Makapbiues.

OUPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPChI CETU
NHTEPHET

3aHuMaTesibHasg MaTemMaTka — OJIUMIUA/bI, WrPbl, KOHKYPChl TI0 MaTeMaTuke [i/ist
IIKOJIbHMKOB http://tasks.ceemat.ru

«Poccutickoe obpa3oBanue» DenepanbHbli opTai. http:/ www.edu

EnvHas kKostekius udpoBbix oOpa3oBaTe/bHBIX pecypcoB www.school-collection.edu.ru/
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