HNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma yuebHOro Kypca «AnreOpa U Hadajga MaTeMaTH4YECKOro aHajn3a» 0a30BOro
ypoBHs i oOydatonuxces 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaibHOro rocyIapcTBEHHOTO
00pa3oBaTeNbHOIO CTaHIApTa CpemHero oOmero oOpa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUI, MPEIBABISIEMBIX K MaTEeMaTHYeCKOMY OOpa30oBaHMIO, M TPAAUIUN POCCUHCKOTO
oOpa3oBaHus. Peamuzanusi mnporpamMMmbl OOECIEUMBAET OBJQJCHUE KIFOUEBBIMU KOMIICTCHITUSIMH,
COCTABIISIIOLIMMH ~ OCHOBY JIJISl  CaMOpPAa3BUTUSI W  HENPEPHIBHOIO 00pa3oBaHUs, IIEIOCTHOCTh
06IIIeKyIH)TypHOFO, JIMYHOCTHOI'O U MO3HABATCIILHOT'O PAa3BUTHA JIMYHOCTHU O6yanOHH/IXCSI.

HEJIN U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTHYECKOTO aHAJIN3a SIBJISICTCS OJIHUM U3 HanOojiee 3HAaUMMBIX B
MporpaMMe CTapiield MIKOJIbI, TTOCKOJIBKY, C OJJHOM CTOPOHBI, OH 00ecIeYrBaeT HHCTPYMEHTAIbHYIO 0a3y
JUIS U3y4YeHHsI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroi CTOPOHBI, (POPMHUPYET JIOTHUECKOE
a0CTpakTHOE MBINUICHUE yYalluXcsi Ha ypOBHE, HEOOXOIUMOM Uit OCBOCHHUS KYpPCOB HMH(OPMATHKH,
O0IIleCTBO3HAHMS, HWCTOPUM, CIOBECHOCTH. B paMkax JaHHOTO Kypca ydJaiuecsi OBJaJeBaIOT
YHUBEPCAIGHBIM ~ SI3bIKOM COBPEMEHHOH HayKu, KoTopas (OopMynupyeT CBOM JOCTH)KEHHS B
MaTeMaTH4YecKoi opme.

Kypc anrebppl u Hayanm MareMaTW4ecKOro aHalu3a 3aKjaJlbiBaeT OCHOBY Ui YCIIENTHOTO
OBJIaJICHUA 3aKOHaAMH (1)I/I3I/IKI/I, XUMHH, 6I/IO.HOI‘I/II/I, IIOHUMAaHHs OCHOBHBIX TeHJIeHHI/H‘/'I 3KOHOMHWKH H
O0IIleCTBEHHON >KHM3HHU, TO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUAX, YBCPCHHO HUCIOJIB30BAThH HX B HOBCC}IHGBHOﬁ Xku3HU. B TOXKE BpEMA OBJIAJICHHUEC
a6CTpaKTHBIMI/I " JIOTUYCCKU CTPOruMH MATEMATUYCCKUMU KOHCTPYKIIUAMU pa3BUBACT YMCHUEC HAXOUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTh  YTBEPXKICHHS, HCIONB30BaTh  000OIIEHHE WU
KOHKPETH3aIIMI0, a0CTParupoBaHKe W aHaJIOruio, GopMHUpyeT KpeaTUBHOE U KPUTHUYECKOE MBIIIIeHNE. B
XOJie M3y4eHHs anreOpbl U Hayall MATeMAaTHYECKOTO aHaM3a B CTaplied IIKoJe yJalpecs MONydaroT
HOBBII OITBIT PENICHUS] MPHUKIAJHBIX 33/1a4, CAMOCTOSITEIIHHOIO TTOCTPOCHHSI MaTEMaTHYECKUX Mojesen
pealbHBIX CHUTyallud W HWHTEpIpETallid IONYYCHHBIX pCIICHWH, 3HAKOMSATCS C TIpUMepamu
MaTeMaTHYECKHX 3aKOHOMEpPHOCTEH B TpUpoJe, HAyke W B HCKYCCTBE, C BBIJAIOIUMHCS
MaTeMaTHYECKHMHU OTKPBITUSMU U UX aBTOPAMH.

Kypc obnanaer 3HaYNTEIEHBIM BOCIIUTATEIBHBIM OTSHIIMAIOM, KOTOPBIN pean3yercs Kak depes
y49eOHBIH MaTepuaj, CIIOCOOCTBYIOMMK (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHSA, TaK M Hepes3
cnenupuxy  ydeOHOI JIesITeTFHOCTH, Tpebyromeit CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOIOJKUTENTFHOM KOHIICHTPAIIUY BHUMAHUS ¥ OTBETCTBEHHOCTH 32 MONyYCHHBIN pe3ybTar.

B ocHoBe wMmeromuku oOy4deHWss anrebpe W HayalaM MaTEeMaTHYECKOro aHallu3a JICKHT
JeATEbHOCTHBIN MPUHIUIT 00YJICHUSI.

CrpykTypa Kypca «Anrebpa W Havyala MaTEMATHYECKOTO aHAllM3a» BKIIOYACT CIEAYIOIINe
COJIepKATETbHO-METOIMYECKIE TUHUU: «HUKcna U BerauciIeHus», «DYHKIUH U rpadukny, «YpaBHEHUS U
HepaBeHCTBay, «Hauama wmarematmyeckoro anammzay, «MHOXECTBA M JIOTHKa». Bce OCHOBHEBIC
COJICPIKATETHPHO-METOJIMYCCKIE JTMHUM HM3YYalOTCS Ha TPOTSHKCHHHM JBYX JIET OOYydYeHHS B CTapIleH
IIKOJIC, €CTECTBEHHO JOMONHSAS JPYr Ipyra W MOCTCNEHHO HACHIIIAACh HOBBIMUA TEMaMH U pa3jeiaMu.
JlaHHBIA KypC SBJSIETCS MHTETPATHBHBIM, MOCKONBKY OOBEIUHSET B cede cofepKaHHue HECKOIbKUX
MaTeMaTHYECKUX JUCIMIUIMH: alre0pa, TPUTOHOMETPHS, MATEMATHUECKUN aHAlN3, TEOPUs MHOXKECTB U
ap. ITo Mepe TOro kak ydJamuecsi OBJIaJeBaroT BcE Oonee MUPOKHM MAaTEeMATHYCCKUM amapaToM, Y HUX
MOCNE/0BATENbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMATHUECKYIO MOJIENb
peanbHOM CUTYyaluu, MPUMEHATh 3HAHHS, MOJTYYEHHBIC B Kypce «Anredpa W Hayalia MaTeMaTHYECKOTO
aHanmM3a», Ui PEIICHUS CaMOCTOSTENbHO C(HOPMYIMPOBAHHON MaTeMaTHUYECKOW 3a7add, a 3aTeM
WHTEPIPETUPOBATH NOITYUYEHHBIN pe3yIbTaT.

ConepxarenpHo-MeTonuueckasi JuHUA «Yucna u BeMHCICHUS» 3aBepiiaer (OpPMUPOBAHHUE
HABBIKOB MCIIOJIb30BAaHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE ObIJI0 HA4aTO B OCHOBHOM miKoie. B crapmeit



mKoyiie ocoboe BHUMaHUE YyaAensercss (OPMUPOBAHHIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOUIMX B Ce0Sl MCIONB30BAaHUE DPA3MUYHBIX (OPM 3amucH ACHCTBUTENBLHOIO YHCNA, YMEHUE
palMOHAaJIbHO BBHIMONMHATH ACHCTBUS C HUMH, NIeNaTh NPUKUIKY, OLEHUBATH pe3yibTaT. OOyuarommuecs
MOTY4alOT HABBIKM MPUONMKEHHBIX BBIYMCIICHUH, BBIMOMHEHUS IEHCTBUI C YMCIaMHM, 3allMCAHHBIMHU B
CTaHIapTHOW (hopMe, UCIIOIH30BAHUSI MATEMATHUECKUX KOHCTAHT, OLICHUBAHUSI YHCIOBBIX BBIPAKEHHH.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» PEAIN3YETCsl HA MPOTSHKEHHH BCEro oOy4yeHWs B crapuied
LIKOJIE, MOCKOJBKY B Ka)KJIOM pasjielie IporpaMmbl MIPEeAYyCMOTPEHO pEelIeHne COOTBETCTBYIOIMX 3a/ay.
OOyyaromiecss  OBJAJICBalOT  pPa3iMYHBIMH ~ METOJAMH  pEIIeHHs  LEeNbIX,  PallMOHAJbHBIX,
HppalMOHAIBHBIX, TOKA3aTENbHBIX, JIOTapUPMHUECKUX H TPUTOHOMETPUUECKMX YpaBHEHHH, HEPaBEHCTB
u ux cucreM. llomyueHHbIE YMEHHUS HCIONB3YIOTCS MPH HCCICAOBaHUHM (PYHKIMH € TOMOMIBIO
MPOU3BOJHOM, PElICHUH MPHUKIAAHBIX 3aJad M 3aJad Ha HaxXOXKJACHHEe HauOOoNbIIMX M HaMMEHBIINX
3HaYeHui QyHKiuH. [aHHas copeparenbHas JHHUS BKIIOYaeT B ceds Takke GopMupoBaHue yMeHHH
BBITIOJIHATH pacuérel 1Mo (opMmynaM, NpeoOpa3oBaHUs IENbIX, PAIMOHAIBHBIX, HPPAIMOHATBHBIX H
TPUTOHOMETPHYECKHX BBIPAKECHUH, a TaKKe BBIPAKEHWH, COAEPKAIMUX CTEMEeHW U JIOTapu(MBL
bnaromaps  m3yueHuro  anreOpanyeckoro  Marepuasa  IPOMCXOAWT  JajJbHEWIIee  pa3BUTHE
QITOPUTMHYECKOTO M aOCTPAaKTHOTO MBIIUICHUST YyYamuxcsi, (HOPMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccykaeHui, paboThl C CHMBOIBHBIME (POPMaMHU, TIPEICTABICHUSI 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BHJIE pPaBEHCTB W HepaBeHCTB. AnreOpa mpemmaraer 3((eKTHBHbIE HHCTPYMEHTHI ISl PELICHHS
MIPaKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3a]a4, HATJIAJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa
HayKH.

ConepkarenpHo-MeTonuaeckas JIMHUS «OyHKIIMKA U TpaduKM» TECHO MeperuieTaercsi ¢ APyruMu
JUHUSAMH Kypca, TTOCKOJBKY B KaKOM-TO CMBICIE 3aJaéT MOCIENOBATENFHOCTh HM3YUEHHs] MaTepuala.
WzyueHne cTeleHHOH, IOKa3aTeNnbHON, JOrapu@MUYECKOH W TPUTOHOMETPUYECKUX (QYHKIHUH, WX
CBOMCTB M rpa()MKOB, UCIOIb30BaHNE QYHKIMH I pelleHUs 3aad U3 APYrux y4eOHBIX NPEIMETOB U
peasbHOM XKHU3HM TECHO CBA3aHO KaK ¢ MAaTEMaTHMYECKUM aHAJIM30M, TaK U C PEIIEHHEM YpaBHEHMH U
HepaBeHCTB. [Ipu 3ToMm Oonbliioe BHUMaHHUe yaensercs (GOpMUPOBAHUIO YMEHUS BbIpaxkaTb (opMyIaMu
3aBHCUMOCTU MEXJIY pa3IdHbIMM BEJIMYMHAMM, HCCIEIOBaTh IOMy4YeHHbIE (YHKLUHH, CTPOMTh HX
rpaduka. Marepwan 3TOW CoAep)KaTEeIbHOW JIMHWM HameleH Ha pa3BUTHE YMCHHM ¥ HaBBIKOB,
MO3BOJISIIONIMX BBIPAKATh 3aBUCHUMOCTH MEKIY BEIMYMHAMH B PA3INYHON (OpMe: aHAIUTHYECKOH,
rpaduueckoil u cioBecHOH. Ero msydenuwe crnocoOCTBYeT pa3BUTHIO AJITOPUTMHYECKOIO MBIIIICHUS,
CITOCOOHOCTH K 00O0OIICHHUIO M KOHKPETH3AITNH, NCIIOIL30BAHUIO aHAJIOTHH.

ConepxarenpHast nuHus «Hawyama wmaTemaTnueckoro aHanu3a» TIO3BOJSIET CYLIECTBEHHO
paclMpuTh KpPYr KaK MaTeMaTHYeCKMX, TaK W NPUKIAJHBIX 3a7ad, IOCTYNHBIX OOYHYaOIIUMCS, Y
KOTOpBIX IIOABJISIETCS BO3MOXKHOCTH HCCIENOBAaTh M CTPOMTH TIpaduku (QyHKIMHA, OmpenensiTh HuX
HanOoJbIINE U HAMMEHbIINE 3HAYSHUS], BBIYUCISITh IUIomany Guryp u o0bEMBI Tell, HAXOAUTh CKOPOCTU
U yCKOpeHus mporeccos. JlaHHas comepKaTenbHas JIMHUA OTKPhIBAET HOBBIE BO3MOKHOCTH IIOCTPOEHHUS
MaTeMaTHYECKUX MOZEIeH peajbHbIX CUTyalWd, HAXOKICHUS HAMIYUIIEro peleHnus B MPUKIAIHBIX, B
TOM YHUCIIE COLMAIbHO-IKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOI'0 aHaJIM3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOro, (OPMAJBHO-IOTMYECKOIO M KPEATHBHOIO  MBIIIICHUS,
(OpMHUPOBAaHUIO YMEHHMH pAacllO3HAaBaTh NPOSBICHUS 3aKOHOB MaTeMaTHKH B Hayke, TEXHUKE U
uckyccrse. OOydaromyecss y3HAIOT O BBIAAIOLIMXCA pe3yjbTaTaX, MOJIYYEHHBIX B XOAE Pa3BUTHA
MaTeMaTHKH KaK HayKH, 1 UX aBTOpax.

ConepxxarenpHo-MeTonuueckasi JuHUSA «MHOXecTBA M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPHH MHOXKECTB. TEeOpEeTHKO-MHOXKECTBEHHBIEC MPEACTABICHUS MPOHU3BIBAIOT BECH KYypC
LIKOJIBHOW MaTeMaTUKU U MpeAsaralT Hanbosiee yHUBEPCAJIBHBIN A3bIK, OObEAMHSIOMINN BCE Pa3/esbl
MaTeMaTHKH U €€ MPUJIOKEHNUH, OHU CBSI3BIBAIOT pa3Hble MATEMATUIECKUE JUCLHUIUIMHBI B €IUHOE LIET0E.
[losTOoMy BaXHO [aThb BO3MOXXHOCTH INKOJBHUKY IOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIH SA3BIK
COBPEMEHHOM MAaTEMaTHKHU U UCIIOJIb30BaTh €r0 AJIS BBIPAKEHUsI CBOUX MBICIIEH.

B kypce «Anrebpa W Hayala MaTeMaTU4YeCKOro aHajlW3a» HPUCYTCTBYIOT TakKXe OCHOBBI
MaTeMaTHYECKOr0 MOJICIMPOBAHMsI, KOTOpbIe MPU3BaHbl CPOPMUPOBATH HABBIKM IOCTPOEHUSI MOJener



peabHBIX CHTYallUid, NCCIEAOBAHMS 3TUX MOZeEIel C MOMOIIBIO anmnapaTa anreOpsl 1 MaTeMaTHYecKOro
aHaAJIW3a U UHTEPIIPETALUU [TOJIyYEHHBIX PE3YJIbTAaTOB. Takue 3a/laHus BILJIETEHbI B KayKJbIH U3 pa3leioB
IIpOrpaMMBl, IIOCKOJIBKY BECh MaTepUall Kypca HIMPOKO HUCIONIB3YETCs I PEIECHUS IPUKIAJHBIX 3aa4.
[Ipu pemieHnH peanbHBIX NPAKTHUECKUX 3a/ad yYalluecs pa3BHBAaIOT HAONIIOJAaTElbHOCTb, yMEHHE
HAXOIUTh  3aKOHOMEPHOCTH,  a0CTparupoBaThCi,  HCIONB30BaThb  aHajoruio, 0000mare
KOHKpETH3UPOBaTh Mpodiemy. JesTensHOCTh 0 (JOPMHPOBAHHIO HABBIKOB PELICHUS MPHUKIAJHBIX 33124
opraHu3zyercs B IIPOLIECCE U3YUEHUs BCeX TeM Kypca «Anredpa u Hadala MaTEMaTH4eCKOro aHalIu3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM I1JIAHE

B yueOHOM 1u1aHe Ha M3ydeHHE Kypca anreOphl M Ha4al MaTeMaTHUECKOTO aHajn3a Ha 0a30BOM ypOBHE
otBoIMTCs 2 yaca B Henento B 10 kinacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a JiBa roja o0y4eHus: —
170 yacos.



COJAEPXAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucna v BbIYHCICHUS

Panuonanbhbie unciaa. OOBIKHOBEHHBIE W JCCATHYHBIC JpOOU, TMPOICHTHI, OCCKOHEYHBIC
NepuoandYeckre ApoOu. ApH(METHYECKHE OIEpalMu C PAMOHAIBLHBIMUA YHUCIIAMH, MPeoOpa3oBaHHS
YHCIIOBBIX BbIpakeHWH. [IpuMeneHue npoOeil W MPOLEHTOB Ml pEIICHHS MNPHUKIAAHBIX 33734 U3
pa3IMYHBIX OTpaciiel 3HAHUU U peasIbHOW JKU3HHU.

HeticTBuTtenpHble Yrcia. PanroHa bHble U UppaldoHABHBIC Yncia. ApudMeTndeckue onepamnun
C AeHCTBUTENBHBIMU YncIaMu. [IpuOnmkEHHBIC BRIYUCICHHSI, TIPaBUIIa OKPYTJICHUS, TIPUKUIKA U OLICHKA
pe3yabTaTta BEIYMCICHUH.

Crenenb ¢ 1uenbpiM mokazaterneM. CranpaptHas QopMa 3amuch  JeWCTBUTENBHOI'O YHCTIA.
Wcnonb3oBanue HOHXOHHHICﬁ (1)0pr1 3aIlIMCHu ILeI\/'ICTBI/ITeJ'H)HBIX qucesl JJid peICHUA NPAaKTUICCKUX 3a1a4
" NpeACTaBJICHUA NaHHBIX.

Apudmernyecknii KOpeHb HaTypaibHOH creneHu. JleficTBus ¢ apudMETHYecKUMH KOPHSIMHU
HaTypaJIbHOM CTEIEHHU.

CuHyCc, KOCHMHYC ¥ TAaHI€HC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
YHICIIOBOT'O apTyMEHTAa.

YpaBHeHHs M HEPAaBEHCTBA

ToxmecTBa U TOXIACCTBEHHBIEC TPEOOPa30BaAHUS.

[Ipeobpa3zoBaHue TPUTOHOMETPUIECKUX BhIpakeHH. OCHOBHBIC TPUTOHOMETpUIECKUE GOpMYITbL.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBAa. MeTo ] HHTEPBAJIOB.

Pemmenne niensix 1 1poOHO-pAIIMOHATIFHBIX YPaBHEHUH 1 HEPABEHCTB.

Petienue nppaimoHanbHbIX YpaBHEHUN U HEPABEHCTB.

Petienrie TpUroHOMETPUYECKUX YPaBHEHUH.

[IpumeHnenue ypaBHEHHH W HEPAaBEHCTB K pEIICHWI0 MaTeMaTHYeCKHUX 3aJad W 3aJad M3
Pa3IHYHBIX 00JACTeH HAYKH U PEaIbHOMN JKH3HH.

DyHKuMU ¥ rpaduxkn

Oyukiws, cnocoos 3aganus Gyaknun. ['paduk pyaxmun. Bzanmao obpaTHble QyHKINN.

OO6nacTp ompeneneHuss W MHOXKeCTBO 3HaueHWd Qynkuuu. Hymm ¢ysxoum. lpomexyTtkn
3HAKOIOCTOSTHCTBA. YETHBIE 1 HeUETHBIE (DYHKIIHH.

Crenennas (yHKIHS C HATYpalbHBIM U LENBIM MoKa3aTeneMm. E€ cBoiicTBa u rpaduk. CBoiicTBa n
rpaduK KOpHS N-0i CTEIEHHN.

Tpuronomerpuyeckasi OKPYKHOCTH, OINpPEAEICHHE TPUTOHOMETPHUUECKHX (YHKIHHA YHCIOBOTO

apryMeHTa.
Hauaja MaTeMaTH4eCKOr0 aHAJIHN3a
ITocnemoBaTenBLHOCTH, CII0COOBI 3aJaHus MMOCIICA0BATEIIHLHOCTEH. MoHoTOHHEIC
IMOCIEA0BaTEILHOCTH.

Apudmerrndeckass ¥ TreoMeTpuueckasl mporpeccud. beckoHedHo yObIBaromias reoMeTpuuecKast
mporpeccust. Cymma OecKOHEUHO YOBIBAalOIIeld TeoMeTpudeckoi mporpeccun. Dopmyna CIOXKHBIX
MPOLIEHTOB. Vcronap30BaHUE MPOrPECCHH ISl PEIICHNS PEAIbHBIX 3a]1a4 HPUKIIaJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHoxecTBO, omnepanuy Haj MHOXecTBaMu. Jlmarpammsel Oiinepa—Benna. Ilpumenenue
TEOPETUKO-MHOXKECTBEHHOI'O armapaTa Jjsl ONMCAHUS PEAIbHBIX IPOLIECCOB M SIBICHUH, IPU PELICHUH
3a1a4 U3 IPyrux y4eOHbIX IPEIMETOB.

Onpenenenue, Teopema, CIEACTBHE, JOKA3ATENbCTBO.

11 KJIACC



Yucna v BbIYHCICHUS

Harypanbusie u nensie yncna. [Ipu3Haku AeTMMOCTH LENbIX YUCE.

Crenenb ¢ pallMOHAILHBIM MOKa3aTeneM. CBONCTBA CTENEHH.

Jlorapugm urcna. JlecATUYHBIC U HATYPAIBHBIC JIOTapU(PMBI.

YpaBHeHNs U HEPAaBEHCTBA

[IpeobpazoBanue BbIpaKEHUH, COAEPIKAIINX JTOrapH(PMBI.

[IpeoOpa3zoBaHue BBIpaKEHUH, COEPIKALMX CTEIEHH C PAlOHAIBHBIM ITOKA3aTeNeM.

[Tpumepsbl TPUTOHOMETPHUUECKIX HEPABEHCTB.

IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUsI 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUN. PelieHue mpuKiIaaHbIX 3a7a9 ¢ TTOMOIIBIO CUCTEMBI JTUHEHHBIX
YpaBHEHUH.

CucteMbl M COBOKYITHOCTH PAIllMOHAIBHBIX YPaBHEHUI 1 HEPABEHCTB.

[IpuMenenue ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHHUI0O MaTEeMATHUYECKHUX 3a7a4 W 3a7a4 U3
pa3IMYHbIX 00JacTeil HAyKN U peasbHOM KU3HH.

DyHKIUU U TpaguKH

Oyukums. [Neprnoanveckne QyHknuu. [IpoMexyTkH MOHOTOHHOCTH (QYHKIUH. MaKCHMyMBI W
MUHUMYMBI pyHKIIMK. Hanbosbiliee 1 HauMeHbllee 3HaueHHe (PYHKIIMU Ha TPOMEK yTKE.

Tpuronomerpuieckue GpyHKIIMU, KX CBOWCTBA H TPAHKH.

[Toka3zaTenbHas u jorapupmMuueckast QyHKIUN, KX CBOUCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GYHKIMEA I PEIICHUS YPABHEHUH M TUHEHHBIX CHCTEM.

Hcnonw3oBanue rpa@ukoB (GYHKIMHA JUIS HUCCIASIOBAHHUS IPOIIECCOB M 3aBUCHUMOCTEH, KOTOpHIE
BO3HHKAIOT MIPH PEIICHUN 3a7a49 U3 IPYTUX YICOHBIX MIPEAMETOB U PEATbHOMN JKH3HU.

Hayajia MaTeMaTH4eCKOI0 aHAIU3a

HenpepsiBabie hyHKIINN. MeTOa HHTEPBAJIOB IS peIIeHUS] HEPaBEHCTB.

[IpousBonHas pyHKIMH. ['eoMeTpudecKuii U GU3HMISCKHN CMBICI IPOM3BOTHOM.

[IpousBoaHble 3JIEMEHTApPHBIX (GYHKIHHA. OOpMyNIbl HaXOXKICHHS IMPOU3BOIHONH  CYMMBI,
MPOU3BENICHUS U YACTHOTO (DYHKITUH.

[IpuMeHeHre TPOU3BOTHOW K WCCICMOBAHUIO (PYHKIIMH Ha MOHOTOHHOCTh M JKCTPEMYMBI.
Haxoxnenne HanOoIbIIIero 1 HANMEHBIIIEr0 3HAaYEeHUs (PYHKIINH Ha OTpPE3Ke.

IIpuMeHeHne NpOU3BOAHON U HAXOKACHUS HAMIYYIIEro pElIeHMs B MPUKIAJHBIX 3a0a4ax, s
OIIpeNeNeHnsI CKOPOCTH TpoIiecca, 3aJaHHOTO (POPMYIOH HITH TpaIKOM.

ITepBooOpa3znas. Tabmmra mepBooOpa3HBIX.

WnTerpan, ero reomerpudeckuii u (usmdeckuii cMbici. BeramcieHne wHTErpana mo ¢opmysie
Hrtorona—JleitOnuma.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yeOHOro mpeaMera «MaremaTukay OOIDKHO oOecredrBaTh IOCTHIKEHHE Ha YpOBHE
cpemHero oOmiero 00pa3oBaHMs CIEAYIOIIUX JMYHOCTHBIX, METalpeaMETHBIX H MPEAMETHBIX
00pa3oBaTebHBIX PE3YIbTATOB!

JJMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3ynabTaThl OCBOGHHS IPOrpaMMbl  y4eOHOro mpeamera «MareMaTHKay
XapaKTepU3yIOTCs:

I'paxnanckoe BociuTanue:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKON MO3HUIIMK O0YYaIOIIET0Css KaK aKTUBHOTO U OTBETCTBEHHOTO
YlieHa POCCHHMCKOro OOIIecTBa, MPEJACTaBICHUEM O MATEMaTHYECKHMX OCHOBaxX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHIA, MPOLEAYP I'PaXKJIaHCKOr0 00IIecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM
B3aHMO}Z[eI710TBOBaTL C COMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (I)YHKIII/IHMI/I 1 HAa3HAYCHUEM.

[TaTpuoTHueckoe BociuTaHue:

cOPMUPOBAHHOCTBIO POCCHUICKON TPaKJAHCKOW HJIEHTUYHOCTH, YBaXKEHHS K MPOIUIOMY U
HacToALIEMY pOCCPIfICKOfI MaT€éMaTHKH, HOCEHHOCTHBIM OTHOIICHHEM K JOCTHXKXCHHAM pOCCHﬁCKHX
MaTEMaTUKOB M POCCUICKON MaTeMaTU4ECKOM IIKOJbI, K MCIOJb30BAHUIO 3TUX JOCTUKEHHUU B JIPYruUx
HayKax, TEXHOJIOTUSIX, chepax IKOHOMHKH.

JyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapoja; COPMHUPOBAHHOCTHIO HPABCTBEHHOT'O
CO3HaHUA, OTUYCCKOI'o IMOBCACHUA, CBA3AHHOI'O C IMPAKTHYCCKUM NPHUMEHCHHUEM JIOCTI/I)KGHI/Iﬁ HayKu "
JeATelIbHOCThIO YUEHOI0; OCO3HAHUEM JIMYHOI'0 BKJIAJa B IOCTPOEHHE YCTOHUUBOIO OyIyIIero.

Ocrernyeckoe BOCIIUTAHUE:

JCTETMYECKUM OTHOLIEHHEM K MHpY, BKIIOYas 3CTETUKY MaTeMaTHYeCKHUX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3aJjau, pEUIeHUH, pacCyXAEHUH; BOCHPUUMYHMBOCTBIO K MAaTE€MaTH4YECKUM acIeKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA.

Du3HYECKOE BOCTIUTAHUE:

c(OPMUPOBAHHOCTBIO YMEHHUS NPUMEHITh MaTEMaTHYECKHE 3HaHMs B HMHTEpEcax 340POBOTO M
OezomacHoro o0pasa >KM3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 30pPOBBIO (340pOBOE NHUTAHHUE,
cOamaHCHPOBAHHBIN PEXUM 3aHSATHA M OTIBIXa, PEryNspHas (pru3mueckas aKTHBHOCTB); (HHU3UUECKOTO
COBEPIICHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03OPOBUTEIBHON AEATEIbHOCTHIO.

TpynoBoe BocuTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYIOJIOOWS; MHTEPECOM K Pa3iIuuHbIM chepam
npoecCHOHANBHON NIeATENIEHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW M €€ TPHIOKEHUSIMH, YMEHUEM
COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiedl mpodeccnn W pealn30BHIBATH COOCTBEHHBIE >KU3HEHHBIC
IJTaHBI; TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO Ha
MNPOTSDKEHUH BCEH KU3HM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B PEHICHUMH MPAKTUYECKUX 3a/1ad
MaTeMaTHYeCKOH HAalPaBJICHHOCTH.

OKOJIOrMYecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBIO  JKOJIOTMYECKOW  KyJIbTYphl, IOHHUMaHHEM BIHSHHUS  COLHMAJIBHO-
SKOHOMUYECKUX IPOIIECCOB HA COCTOSHUE MPUPOAHON M COLMAIBHOM CPEbl, OCO3HAHUEM TJI00aIEHOTO
XapakTepa SKOJIOTHUECKMX Hpo0JieM; OpHEHTalueldl Ha NpPUMEHEHHE MaTeMaTHYeCKMX 3HaHWW JUis
peleHrs 3a1a4 B 00JIaCTU OKpPY’KaloIIed Cpeabl, TUNIAHUPOBAHMS ITOCTYIIKOB U OLIEHKH HUX BO3MOXKHBIX
MOCIIEACTBUN AJISI OKPY>KAIOIIEH Cpempl.

LlenHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAayKd M OOILIECTBEHHOM MpPAKTUKH, NOHMMaHHEM MaTeMaTHUYeCKOW HayKH Kak cdepbl 4eraoBeuecKon
NeATeIbHOCTH, 3TalloB €€ Pa3BUTHS M 3HAYMMOCTH Ul Pa3BUTHS LUBHIM3ALMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCcKOW KyJIbTYpPOH Kak CpeICTBOM IIO3HAHUS MHpPa; TOTOBHOCTBHIO
OCYLIECTBIIATH MPOEKTHYIO U HCCIEA0BATENbCKYIO IEITENbHOCT HHIAMBHUIYaIbHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yNbTaTbl OCBOCHHSI IMPOrpaMMbl yueOHOro mpeamera «MareMaTHKa
XapaKTepU3YIOTCA OBJaJCHHEM YHHUBEPCAJbHBIMH HO3HABAMENbHBIMU OeliCTNEUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCLICIBUAMU, YHUBEPCATbHIMU PECYIAMUSHBIMU OeUCMBUAMU.

1) Vhusepcanvuvie nosnasamenwvhuvle Oeticmeus, obecnewusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8  00VUaiowuxcs (0c6oeHue Memooo8 NO3HAHUSL OKPYICAIOWe20 Mupa,
NpUMeHeHUe T02UHeCKUX, UCCIe008amenbCKUX onepayuil, ymenul pabomams ¢ uHgopmayuet).

ba3oBpie nornueckue JeHCTBUS:

®  BBIIBJIATH M XapaKTEPHU30BATh CYIICCTBEHHBIC MPU3HAKK MATEMATHUECKUX OOBEKTOB, TIOHSATHIA,
OTHOILICHUI MEKIy MOHATUAME, (DOPMYJIHPOBATh OIpENC/ICHUS TOHATHIA; yCTaHABIMUBATH
CYIIECTBEHHBIN MPU3HAK KITaCCH(QUKAIIUN, OCHOBAHUS JUIsi 00OOIICHUS U CPABHEHUSI, KDHTEPUHU
MIPOBOANMOTO aHAaIN3a;

® BOCIPHUHHMATh, (OpPMYIHpPOBATH W MPEOOPA30OBBHIBATH CYXKICHHSA: YTBEPAWUTENbHBIE U
OTpUlIaTeIbHbIC, CIMHIUYHBIE, YACTHBIE U OOIIHE; YCIOBHBIE,

® BBUBIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TIPOTHBOpedHss B (akTax,
JIAHHBIX, HAOMIOJCHUSX W YTBEPXKICHHSX; TMpeiaraTb KPUTEPHH ISl BBISBICHHS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

e JleNaTh BBIBOABI C KCIONB30BAHHEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX M HMHIYKTHBHBIX
YMO3aKITIOUeHHUH, YMO3aKITIOUEeHHUH 110 aHAJIOTHH;

® [IPOBOJMTH CAMOCTOSITEIHLHO JIOKA3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHHH (TIpsAMBbIE H OT
MPOTHBHOTO), BBICTPAHBATh apPTyMEHTAIUIO, TIPHUBOJAWUTH TPUMEPHl H  KOHTPIPUMEPHI;
00OCHOBBIBATH COOCTBEHHBIC CYXKJICHHS U BBIBOIBI;

e BBIOMpPATH CIOCOO pelieHus y4eOHOW 3amayu (CpaBHHBATh HECKOJbKO BApPHAHTOB PEIICHUS,
BBIOMpATh HanboJee OAXOJSIIUIN ¢ YYETOM CAMOCTOSITENBHO BBIICTIEHHBIX KPUTEPHUEB).

ba3zoBrie nccnenoBarenbCKue qEHCTBUS:

® ICIONB30BaTh BOMPOCHI KAaK HCCIENOBATEILCKUH WHCTPYMEHT IO3HAHHS, (OPMYITHPOBATH
BOIMPOCHI, (UKCHPYIOIIME MPOTHBOpEUHE, MpoOJieMy, YCTaHABIMBAaTh HMCKOMOE W JIAHHOE,
(hopMHpPOBATH TUIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UITHIO, MHEHUE;

® TMPOBOJWTH  CAMOCTOSITEIBHO  CIUIAHMPOBAHHBIM  OKCIEPUMEHT,  HCCIEAOBaHHE IO
YCTAHOBJICHHUIO OCOOCHHOCTEH MATeMAaTHUYECKOro OOBEKTa, SBJICHUS, MPOIECCa, BBISBICHUIO
3aBHCUMOCTEH MKy 00bEKTaMH, SBICHUSMH, TPOLIECCAMHU;

®  CaMOCTOATENbHO (PopMyTHpoBaTh OOOOIIEHWS] W BBHIBOJBI IO pE3yibTaTaM MPOBEIAEHHOTO
HAOIIOICHHS, UCCTICIOBAHUS, OIICHUBAThH JOCTOBEPHOCTD TONTYUCHHBIX PE3yJIbTATOB, BHIBOIOB
H 0000I1EHHI;

® POTrHO3MPOBATH BO3MOXKHOE PA3BHUTHE MPOIECCA, & TAKIKE BBIJIBUIATH MPEINOIOKECHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nuadopmarmei:

® BBIBIATh JeHUIUTHI WHPOPMAIMH, TAHHBIX, HEOOXOAMMBIX JJIsi OTBETA HAa BOIPOC M IS
pelleHUs 3a/1aum;

e BpIOMpaTh  WHPOpPMAIMIO W3  WCTOYHUKOB  PA3JMYHBIX  THUIOB,  AHAJIM3UPOBATH,
CHCTEMAaTU3UPOBaTh W HWHTEPIPETUPOBATh WH(POPMAIMIO pa3IMYHBIX BHJOB H  (HopMm
MPECTaBICHUS;

®  CTPYKTYpUpOBaTh MH()OPMALHUIO, MPEACTABIATh €€ B Pa3MUYHBIX (opMax, WIITFOCTPUPOBATH
rpaduuecku;

®  OIICHUBATh HAJGKHOCTh MH(POPMALIMH IO CAMOCTOSTEILHO C(HOPMYITHPOBAHHBIM KPHUTEPHSIM.

2) VHugepcanvHbie KOMMYHUKAmMUGHble Oelicmeus, obecnedusaom cQopmMuposaHHoCnb
COYUATILHBIX HABBIKOG 00YUAIOUUXCSL.

Oo1enue:



BOCIIPUHMMATh W (HOPMYJIHPOBATh CYXICHUS B COOTBETCTBHU C YCIOBHSMH U UEISIMH
OOLICHUS; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX M MHUCBMEHHBIX
TEKCTax, JaBaTh IOSICHEHHWsS IO XOAy pPEIICHUS 3aJa4d, KOMMEHTHPOBATh IOJTYy4YCHHBIN
pe3yJbTar;

B XOzie OOCYMKIEHHUs 3ajaBaTh BOIPOCH IO CYLIECTBY OOCYXIaeMOW TEMbl, IPOOJIEMBI,
pemaeMOf/’I 3aaa4u, BbICKa3blBaTbh UJACH, HALICJICHHBIC HA IMOUCK PCHICHUSA; COINOCTABJIATL CBOU
CY)KIIEHHS C CY)KICHUSMH IPYTUX YYaCTHHKOB JHajiora, oOHapy>KUBAaTh pa3inyhe U CXOJCTBO
MO3UIIHIA; B KOPPEKTHOH opMe HOpMYIHPOBATh Pa3HOTIIACHS, CBOM BO3PaKCHHS,
OpeACTaBIATL PE3YyJbTaThbl PCIICHUA 3aadyd, OKCICPHUMEHTA, MHCCICAOBAHUA, IIPOCKTA,
CaMOCTOSATEIFHO BBIOWpaTh (opMaT BBICTYIJICHUS C YY€ToM 3alad Mpe3eHTaluu U
0COOCHHOCTEH ayTUTOPUH.

CoTpyaHu4ecTBO:

IIOHMMAaTh M HCIIONB30BaTh IMPEHMYIIECTBA KOMAaHAHOW W HWHAWBHUIYaJbHOM paboOThl MpH
pelmeHnr Y4eOHBIX 3a/a4y; NPUHUMATh IIeJb COBMECTHOHW JEATENBbHOCTH, IUIAHHPOBAThH
OpraHU3alMI0 COBMECTHOW paboThI, paclpeessTh BHIBI padoT, JOroBaphBaThCs, 00CYXKAaTh
MPOLIECC U PE3YJIbTAT PabOThI; 0000IIATh MHEHHUS HECKOIBKUX JIFOMICH;

y4acTBOBaTh B TPYIIOBBIX QopMax padoTel (0OCykaeHus, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» W HWHBIE); BBITOIHATH CBOIO YacTh pabOTHl W KOOPAWHHUPOBATH CBOU JIEMCTBUS C
JPYTUMH WIEHAaMH KOMaH[IBI; OIIEHHWBAaTh KAadeCTBO CBOEr0 BKJIaza B OOMIMI MPOAYKT IO
KpUTEPHUSIM, CPOPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aUMOZEHCTBUA.

3) Vuusepcanvhvie pezynsamuenvle Oetlicmsusi, 006ecneyusarOm QopmMuposanue CMbLCIO0BbIX
VCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCIU.
Camoopranu3anmsi:

COCTaBJISATH IUJIaH, aJITOPUTM PEIIeHUS 33/1a9H, BRIOHMPATh CIIOCO0 PEHIeHHS ¢ YIETOM MMEIOIIUXCS

pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BapUAHTHI PEIICHHN C
y4éTOM HOBOH MH(pOPMAIIUH.
CaMOKOHTPOIb:

BJIAJCTh HAaBBIKAMU ITTO3HABATENBHON peIeKCHM KaK OCO3HAHUS COBEpINAEMBIX NEHCTBUIl M
MBICIIUTENIBHBIX — IIPOLECCOB, WX PpE3yAbTAaTOB; BJIAJAETh CIIOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJISI ITpOLIecca M Pe3ynbTaTa peleHusl MaTeMaTHIeCKOH 3aaun;

IpeIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DEIICHWH 3aJa4d, BHOCUTH
KOPPEKTHBHI B ICATENLHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAHICHHBIX OIMIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YNIbTAaTa IEIHM U YCIOBHUSM, OOBSCHATH NPUIMHBI JTOCTHIKCHU
WIN HENOCTWXKEHUS pe3yJabTaTOB JESITEIBHOCTH, HAaXOMUTh OIIHOKY, IaBaTh OLCHKY
MIPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOro Kypca «Anredpa U Hadajga MaTeMaTHYECKOIO aHAIM3a» Ha YPOBHE CPEIHEro
ob1ero obpa3oBaHus JOHKHO OOECIIEYMBATH JOCTHXKEHUE CIICAYIOIIUX MPEeIMETHBIX 00pa3oBaTEeIbHBIX
PE3yNIbTaTOB:

10 KJIACC

Yucaa 1 BLIYMCTIEHHS

OnepupoBaTh NOHATHUSIMH: PAIlHOHATBHOE U JCHCTBUTEIIEHOE YMCII0, OOBIKHOBEHHAS U ACCATHYHAS
IpoOb, TIPOIICHTHI.

BremonHATh apudMeTnIecKre onepanuy ¢ paiuoHAILHBIMU U ICHCTBUTEIHHBIMU YHCITAMH.

BemonHATh pUOIMKEHHBIE BHIYUCICHHS], UCIIONB3Ys MPAaBUIIA OKPYTJICHUS, NIENATh MPUKHUIKY U
OLIEHKY pe3yJIbTaTa BBIYMCICHHIA.



OnepupoBaTh TMOHSTUSMH: CTEHNEHb C IEIBIM IOKa3aTelneM; CTaHIapTHas QopMa 3ammucu
JEWCTBUTEILHOTO YHCa, KOPEHb HATYpajbHOW CTEMeHH; MCIONB30BaTh MOAXOMAIIYI0 (OpMY 3allUCH
JICHCTBUTEILHBIX YUCEN JUTS PEIICHHS MPAKTUYCCKUX 3aad U MPE/ICTABICHUS JTaHHBIX.

OnepupoBaTh NOHATUSAMU: CUHYC, KOCHHYC U TaHT'€HC MPOU3BOJIBLHOIO yIila; UCIOJIb30BaTh 3aMKCh
MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPHUYECKHE (DYHKIINH.

YpaBHeHHs M HEPABEHCTBA

OnepupoBaTh MOHSATHSAMU: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO; II€NI0€, palMOHAJIBHOE,
HppalMoHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPABHEHHUE;

BeimonusaTe npeoOpa3oBaHysl TPUTOHOMETPUUYECKUX BBIPAKEHUH M pelaTh TPUTOHOMETPUUECKUE
ypaBHEHUS.

BeimonusaTe npeobpa3oBaHus 1EbIX, PALMOHATIBHBIX U UPPAMOHATBHBIX BBHIPAKECHUM M pelaTh
OCHOBHBI€ THITBI IENBIX, PAIMOHAIBLHBIX U HPPAILIHOHATIBHBIX YPABHEHHI U HEPABEHCTB.

[IpumeHaATs ypaBHEHHS M HEpaBEHCTBA JJIS pElIeHUS MaTeMaTW4YecKMX 3a7ad M 3a7ad H3
pa3IMYHbIX 00JacTell HAyKN U peasbHOM KU3HH.

MonenupoBarh peajbHble CHUTYallMM Ha S3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEpaBEHCTBA 1O YCIOBHUIO 3aJauH, HCCJIEAOBATh IMOCTPOEHHBIE MOJIENM C HCIIOIB30BaHUEM ammapara
anreOpsl.

DyHKIUU U TpaduKH

OnepupoBaTh MOHATHUAMU: (DYHKIHUSA, CHOCOOBI 3aJaHus (DYHKIUHM, O0JACTh ONPEACICHUS H
MHOXECTBO 3Ha4YeHHH QYyHKINY, rpaduK QyHKIMK, B3AUMHO 00paTHBIE (DYHKIIHH.

OnepupoBaTh MHOHATHAMHU: YETHOCTh M HEUYETHOCTh (YHKIUH, HYJIW (GYHKIHMH, MPOMEKYTKH
3HAKOITOCTOSHCTBA.

Ucnonb3oBaTh rpaduku GyHKIWH U pEHICHUS YpaBHEHU.

CTpouTh U YNTaTh TPaUKH JIMHESHHON (QYHKIIMH, KBaIPaTHIHON (YHKIIUH, CTEIICHHON (QYHKIIMH C
LIEJTBIM TTOKa3aTeNeM.

Ucnonb3oBaTh rpadmku QYHKIMNA s UCCICAOBAHUS MPOIIECCOB U 3aBUCHMOCTEN MPH pelIeHUN
3a/1a4 U3 JPyrux y4eOHBIX MPEIMETOB M PeabHON JKM3HH; BBIpaXaTh (OpMyIaMi 3aBUCHMOCTH MEXTY
BETHMYNHAMH.

Hayana MaTemMaTH4ieckoro aHajiusa

OnepupoBaTh TOHATHUSMHU: TIOCIENOBATENBHOCTh, apu(MeTHdecKkass W  TeOMeTpHYecKas
MIPOTPECCHH.

OnepupoBaTh MOHATHAMH: OECKOHEYHO YOBIBAIOINas TE€OMETpPHYECKas IpOrpeccus, cyMma
0eCKOHEYHO YOBIBAIOMIEH T€OMETPUIECKON TTPOTPECCHM.

3amaBaTh MOCIEOBATEIHPHOCTH PA3IHYHBIMA CIIOCO0AMH.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOrpecCUil Uil pElIeHHs] peajbHbIX 3ajay
MIPUKIIATHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATHSIMHI: MHOXKECTBO, OIIEPAIMH HAJ MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT Ui OMHCAHHUS pPEATbHBIX IIPOIECCOB U
SIBIICHUH, TIPH pEICHUH 3a/1a4 U3 IPYTUX YICOHBIX MTPEIMETOB.

OnepupoBaTh NOHATHUSIME: ONpPEAETICHIE, TEOpEMa, CIEJCTBHE, J0KA3aTeIbCTBO.

11 KJIACC

Yucaa 1 BLIYMCTIEHHSA

OnepupoBaTh MOHATUAMU: HATYPAJIBHOE, LENOE YHUCIO; HCIOJIb30BaTh MPU3HAKU ACIUMOCTU
LIENBIX YHCEN, Pa3ioKeHNe YUCIIa Ha TPOCThIE MHOKUTENH /IS peIleHus 3a7ad.

OrnepupoBaTh MOHITUEM: CTEIIEHD C PALIMOHAIBHBIM ITOKa3aTEIIEM.

OnepupoBaTh NOHATUSAMU: JIoTapu(M Yrcia, TECATUYHBIC U HATypaIbHBIE JTOTapr (MBI,

YpaBHeHHS M HEPABEHCTBA



[Ipumenars cBoiicTBa CTEemeHM s MPeoOpa3oBaHUsl BBIPAKEHHI, OMEpUPOBATH MOHSTHIMU:
[IOKa3aTeNIbHOE YPAaBHEHUE U HEPAaBEHCTBO; PEIIAaTh OCHOBHBIE THUIIBI IIOKA3aTE/IBHBIX YPaBHEHUH U
HEPAaBEHCTB.

BeimonusaTe mpeoOpa3zoBaHus BBIPAKEHHUH, colepKaluX JIorapu(Mbl; ONEPHUPOBATH MOHITUSMHU:
JorapupMUUECcKOe YpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI JOTapu(MUUECKIX YpaBHEHUH U
HEPAaBEHCTB.

Haxonute pemenus npocTelmmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMHU: CHCTEMAa JIMHEHHBIX YpPaBHEHUH U €€ pelleHne; HCIIOIb30BaTh CUCTEMY
JINHEHUHBIX YPABHEHUM JUIS PELICHUS IPAKTUYECKHUX 3a1a4.

HaxonuTe pemieHus IOPOCTEHIIMX CHCTEM M COBOKYIIHOCTEM pALMOHAJIbHBIX YPaBHEHHU U
HEPABEHCTB.

MogenupoBaTh peasibHble CHUTYallMd Ha SI3bIKE aNreOpbl, COCTABISTH BBIPAKEHHS, YPaBHEHHS,
HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33Ja4d, MCCIEIAOBATH IIOCTPOEHHBIE MOJAEIU C MCIOJIb30BAHUEM
anmapara anreopsl.

DyHKIUU U TpadUKH

OmnepupoBaTh TMOHATUSIMH: TepHOAWYEcKas (QYHKIUS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIWH,
TOYKH SKCTpeMyMa (QYHKIWH, HauOoyblliee W HauMeEHblllee 3HA4YeHHS (YHKIMU Ha TMPOMEXYTKE;
WCTIOJIb30BATh WX JJISl HCCIIENOBAHUS (DYHKITUH, 3aJaHHON IrpaduKoM.

OnepupoBaTh NOHATHAMHU: TPaQUKH MMOKA3ATENbHOHN, JTOrapu(GMUIECKOH U TPUTOHOMETPUYCCKUX
(dbyHKIMH; n300pakaTh X Ha KOOPAWHATHOM IIOCKOCTH W WCIIONB30BaTh ISl PEIICHUS ypaBHEHHWH U
HEPAaBEHCTB.

N30b6pakath Ha KOOPAMHATHON IUIOCKOCTH T'paKy JTWHEHHBIX YpaBHEHHWH M HMCIIONB30BaTh WX
JUISL PELIEHUS] CUCTEMbI JIMHEUHBIX YPABHEHUH.

Ucnonk3oBath Tpaduku (GYHKIWH Ui MCCIEAOBAHHS TPOIECCOB M 3aBUCHUMOCTEH W3 JPYTHX
Y9EeO0HBIX TUCITUTLINH.

Hayajia MaTeMaTH4eCKOI0 aHAIU3a

OmnepupoBaTh TMOHATUSIMH: HEMpepbiBHAs (QYHKIHUS, MPOM3BOAHAS (QYHKIMH; WCIIOIh30BAThH
TEOMETPUICCKUH 1 (PU3MUCCKUN CMBICIT IPOU3BOIHOMN IS PEIICHHUS 3a/1a4.

HaxomuTh TpOW3BOMHBIE 3IEMEHTAPHBIX  (DYHKIWA, BBIYUCIATH IPOU3BOJIHBIE  CYMMBI,
MIPOM3BEIEHHS, YACTHOTO (DYHKITHIA.

Hcnonp30oBaTh MPOW3BOAHYIO Ui WCCIIEAOBAaHUSA (YHKIMA HA MOHOTOHHOCTD U IKCTPEMYMBI,
MIPUMEHATH PE3YIBTAThHI UCCIIEIOBAHUS K TOCTPOSHHIO TPadIKOB.

Hcnonp3oBaTh NPOU3BOIHYIO JJI1 HAXOXKICHUS HAWIYYIIEro pElICHUS B INPUKIATHBIX, B TOM
YHUCIIE COLMATbHO-I)KOHOMUYECKUX, 3aJa4ax.

OnepupoBaTh TMOHATHAMH: T[€PBOOOpa3HAasT © WHTETpall; TOHUMATh T'€OMETPHUYECKHNA U
(bm3HUecKuil CMBICTT UHTETpaa.

Haxomute mepBoOOpa3Hble dIIEeMEHTApHBIX (YHKIWN; BBIYUCIATH WHTErpal IO Qopmyle
Herotona—Jleiibnumna.

Pemate mpukimagHble 3a4add, B TOM YHCIE COIHAIBHO-YKOHOMHUYECKOTO U (H3UYECKOTro

XapakTepa, Cpe€acTBaM MaTEMATUYCCKOI'O aHaJIn3a.



