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MNOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «Anredpa u Havyaja MaTEMaTHIECKOTO
aHanm3a» 0a30BOro ypoBHs misa obydarormuxcs 10 —11 ximaccoB paspaborana Ha
ocHoBe DeiepatbHOr0 roCyIapCTBEHHOTO 00pa30BaTeILHOTO CTaHApTa CPETHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHPOBBIX TpEOOBAaHMUH,
NPEABABISIEMBIX K MaTeMaTHUYECKOMY OOpa3oBaHUIO, W TPAJHMLMI POCCHUICKOTO
obOpazoBanms. Peanmsarnus mporpaMMbl 00€CIIEUMBAET OBJIAJCHUE KIFOUEBBHIMU
KOMIETCHIMSIMH, COCTABJISIOIIMMUA OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPBHIBHOTO
o0pa3oBaHMsl, IETOCTHOCTh OOMIEKYJITYPHOTO, JUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA THYHOCTH OOYJAFOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MAareMaTHYECKOrO aHAIW3a» SIBIAECTCS OJHUM H3
HauOosiee 3HAUYMMBIX B MPOTpaMMeE CTapUIed IIKOIbI, IOCKOJbKY, C OJHOU
CTOPOHBI, OH OO0ECIEeYMBAET HWHCTPYMEHTANBHYIO 0a3y Uil H3Y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYroil CTOPOHBI, (POPMHUPYET JIOTUUYECKOE U
aOCTpakTHOE MBIIUICHHE YyYalluXcsi Ha YpOBHE, HEOOXOAMMOM JJisi OCBOCHUS
KypcoB HWH(MOPMATUKH, OOIECTBO3HAHUS, HMCTOPUM, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Yy4YalllMecsi OBJIAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBpPEMEHHOMU
HayKH, KoTopas (OpMyJIUPYET CBOM TOCTHKEHUS B MaTEMaTUYECKOI Gopme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOr0 aHAJIN3a 3aKJIabIBAET OCHOBY AJIs
YCIEUIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHOJOTUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMI HSKOHOMHKM M OOLICCTBEHHOW JKU3HH, MO3BOJISET
OpUEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHMSIX,
YBEPEHHO HCIIOJIb30BAaTh UX B MOBCEAHEBHOW >KM3HU. B ToXke Bpems OBlajcHUE
aOCTPakTHBIMU M JIOTHYECKH CTPOTMMHM MAaTEeMaTHMYECKUMU KOHCTPYKIUSMU
pa3BUBaeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTD
YTBEPKACHUS, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIUIO, abCTparupoBaHue u
aHaJIOTHI0, POPMUPYET KPEaTUBHOE M KPUTHUECKOE MbIILIEHUE. B Xoz1e u3yueHus
anreOppl M HayaJl MaTeMaTHYEeCKOro aHalu3a B CTapllied IIKOJE Yy4dalluecs
MOJy4aloT HOBBIM OMBIT pEHICHWs MPUKIAAHBIX 3a]ad, CaMOCTOSTEIbHOTO
MIOCTPOCHHUSI MAaTEeMAaTHMUECKUX MOJENeH peajbHBbIX CUTyallMid W MHTEpIpeTaluu
MOJMyYEHHBIX  PEIICHUH, 3HAKOMATCA C  MpUMEpaMHd  MaTeMaTHYECKHX
3aKOHOMEPHOCTEM B MpHUpPOJIE, HAyKe U B HCKYCCTBE, C BBLIAIOIIKUMUCA
MaTEMaTUYECKUMHU OTKPBITUSIMH U UX aBTOPAMH.

Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENBHBIM TOTEHIIMATIOM, KOTOPBIN
peanu3yercss Kak uepe3 ydeOHbI MaTepuall, CocOOCTBYIOMUI (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHMS, TaK U 4Yepe3 CHeuu(PUKy y4eOHOH MAesITEeIbHOCTH,



TpeOyroren CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, IPOAOKUTEIBHON
KOHLIEHTpAlM BHUMAaHHsI U OTBETCTBEHHOCTH 3a IMOJTYYEHHBII pe3ysbTarT.

B ocnoBe wmetommku oOydeHus anreOpe M HavyalaM MaTeMaTHYeCKOTro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHHUSL.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTEMaTUUYECKOIO aHAIN3a» BKIIFOYAET
CIEYIOIIUE CONEPKATEIbHO-METOANYECKUE JIMHUM: «YHClIa W BBIYUCICHUSD,
«Dyukiuu  u - rpadukmy, «YpaBHeHHS U HepaBeHCTBa», «Hawama
MaTE€MaTU4YeCKOro aHanu3a», «MHoXkecTBa M JIOTHKa». Bce OCHOBHbIE
COJIEPIKATENbHO-METOANYECKHE JIMHUM H3YYalOTCsl Ha NPOTSHKEHUM JBYX JIET
oOyueHHusl B cTapllei ILIKOJE, €CTECTBEHHO OIOJIHAS APYr Apyra U MOCTEHNEHHO
HAChIIIAACh HOBBIMM TeMaMH M  pasgenamu. JlaHHbII Kypc — sBAsieTcs
WHTErPAaTUBHBIM, IOCKOJBKY OOBEAUHSAET B ce0€ COIAEp)KaHHE HECKOJIbKHX
MaTeMaTHYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKHI aHau3,
Teopusi MHOKecTB M Ap. [lo Mepe Toro kak ywamuecs OBJaZeBarOT Bc€ Oosee
IMIMPOKUM MATEMAaTUYECKUM aIllapaToM, Y HUX MOCJIEI0BAaTEIbHO POPMUpPYETCS U
COBEPILECHCTBYETCS yMEHUE CTPOUTh MATEMaTHYECKYID MOJEIb pealbHOU
CUTyalluu, TPHUMEHITh 3HaHWSA, MOJYYCHHbIE B Kypce «Anredpa u Hayana
MaTEMaTHYECKOTO aHAIM3a», JUIsl PELIEHUSI CaMOCTOSTENBHO C(HOPMYITHMPOBAHHON
MaTeMaTUYECKOH 3a/1auu, a 3aT€M UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yibTar.

ConepxxarenbHo-MeTOAMYECKas JTUHMS «YMciIa U BBIYMCICHUS) 3aBEpIIAET
(dbopMupoBaHrE HABBIKOB MCMOJIB30BAHUS JACUCTBUTEIBHBIX YMCEN, KOTOPOE OBbLIO
HAa4yaTO B OCHOBHOW mikojie. B crapmeld mkone oco00oe BHUMAHHE YJETSETCS
(OpMUPOBAHHIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIOJIb30BaHUE DAa3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4MCIA, YMEHHE
pPAlMOHAJIBHO BBINIOJIHATH JCHCTBUS C HUMH, JelaTb IPUKUIKY, OLIEHUBATh
pesynbrar. OOyuaromuyecs TOJYyYal0T HAaBBIKM TNPUONKEHHBIX BBIYMCICHUM,
BBIMIOJIHEHMSI [JEHUCTBUII C 4YHMCIIaM{, 3allMCaHHBIMU B CTaHAAapTHOH (opme,
UCIIOJIb30BAaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHUCIOBBIX BBIPAKEHUM.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEANM3YETCS HA MPOTSHKEHUM BCETrO
oOydeHHss B CTaplIedl IIKOJIe, MOCKOJbKY B KaXIOM paszfesie MporpamMmbl
IPEyCMOTPEHO pEIIeHHE COOTBETCTBYIOMUX 3a1ad. OOydaromuecs OBIAJEBAIOT
pPa3IMYHBIMM METOAAMM PpELICHMs LEJbIX, pPalUOHAIBHBIX, HPPALUOHAIbHBIX,
NOKA3aTEeNbHbIX, JOrapu(pMUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHHUH,
HEPaBEHCTB U UX cucTeM. [lomydeHHbIe yMEHUS UCIIOJIB3YIOTCS TPU UCCIIEIOBAHUN
(GYHKIMI C TOMOIIBIO MPOU3BOIHOM, PEHICHUH MPUKIAJAHBIX 3a7ad U 3aJa4d Ha
HaxXOXJIEHUE HaumOOJbIIMX UM HAUMEHBbIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJlep)KkaTenbHasl JIMHUS BKJIIOYaeT B ce0sf Takke (OpMUPOBAHUE YMEHUU
BBIMOJHATh pacuy€rbl 1o ¢GopMysiaM, NpeoOpa3oBaHUs IIEJIbIX, PALMOHAJIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHUI, a TaKXe BBIPAKEHUH,



colepxalux CcTeneHu U Jjorapudmel. braromaps u3ydeHuro anreOpandeckoro
MaTepuaiga TPOUCXOAWT  JajbHEilllee  pa3BUTHE  ANTOPUTMHUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS YyYaruxcsi, (OPMHUPYIOTCS HABBIKA JICTYKTHUBHBIX
paccykJieHuil,  pabOThl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH U 3aBHCHUMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npepiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBHI JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJSIIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
S3bIKa HAYKU.

CopepxarenbHo-MeToAMYeCKass JUHUA «DyHKIMM U TpaQuKU» TECHO
NeperuieTaeTcs ¢ IPYruMU JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
MOCNIEA0BATEIHLHOCTD N3YUCHHs MaTepraia. M3yduenne cTeneHHoM, moKa3aTelbHOH,
Jgorapu(MUUECKOl U TPUTOHOMETPUUYECKUX (YHKIIUM, MX CBONCTB W TpadUKOB,
UCTONb30BaHue (QYHKIUHN Ui pelIeHHs 3a7ad U3 JAPYTUX YUeOHBIX MPEAMETOB U
peanbHOM KU3HU TECHO CBSA3aHO KAaK C MATEMAaTHYECKUM AaHAIM30M, TaK U C
pelieHrueM ypaBHEHU W HepaBeHCTB. [Ipu 3TomM Oosbllioe BHUMAaHHUE YAENAETCS
dbopMUpOBaHHUIO yMEHHsS  BbIpakaTh  (GOpMylaMud  3aBHUCHUMOCTH  MEXIY
pa3MYHBIMA BEJIMYMHAMH, HCCIENOBATh MONy4YCHHbIE (DYHKIIMHU, CTPOUTH HX
rpaduku. Marepuan 3Toi coJiepKaTebHON JIMHUM HallEJIeH Ha Pa3BUTHE YMEHUMN
¥ HAaBBIKOB, IMO3BOJISIIOIIUX BBIPAXaTh 3aBUCHUMOCTH MEXJY BEJIMYMHAMU B
pazimuHoOi (dopMme: aHATUTHYECKOM, Tpaduyeckoi u ciioBecHo. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
00001IIEHUIO 1 KOHKPETU3AILUU, UCTIOIh30BAHUIO aHAJIOTUH.

CopepxxatenbHasi nuHusa «Hauana mMareMarnyeckoro aHajinzay MO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTHYeCKuX, TaK M MPUKIAAHBIX 3a/ad,
JOCTYMHBIX 00YYarOIIUMCS, Y KOTOPBIX MOSBISIETCS BO3MOXHOCTh UCCIIEIOBATh U
cTpouth rpaduku QGYHKIUNA, OMPENeTsATh WX HAWOOJBIINE W HAWMCHBIINC
3HAYEHHUsI, BBIYUCIATH IUIOMAAN (QUTYyp U OOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TipolieccoB. JlaHHas conep)karefibHas JIMHHUS OTKPBIBAET HOBbBIC
BO3MOXKHOCTH TIOCTPOEHHUS MaTEeMaTHYEeCKHX MOJENeH pealbHbIX CHUTYaIlUH,
HAXOKJICHUSI HAWIYYILIEro pPelIeHUS B MPHUKIATHBIX, B TOM YHCIIE COLMAIbHO-
HIKOHOMUYECKHUX, 3aJadyax. 3JHAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO aHajan3a
CIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOIO, (hOPMAIbHO-JIOTHYECKOTO U KPEATUBHOTO
MBIIIJICHUs, (OPMUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKM B Hayke, TEXHUKE U HcKyccTtBe. OOydaromuecss y3HAIOT O
BBIIAIOIINXCS pe3yiIbTaTax, MOMYyUYEHHBIX B XOJI€ Pa3BUTH MAaTEeMAaTUKH KaK HAYKH,
U UX aBTOpax.

CopepkatenbHo-MeToANYECKast TUHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpPUM  MHOXKECTB.  TeOpeTMKO-MHOKECTBEHHbBIC
NPEJICTaBICHUS IPOHU3BIBAIOT BECh KypC IIKOJBbHON MaTeMaTHKU U MPEIararoT



HanOoJiee YHUBEPCAIbHBIN SA3BIK, OOBEAUHSIONIMNA BCE pa3/iesibl MaTeMaTUKU U €€
NPWIOKEHUH, OHU CBSI3BIBAIOT PAa3HbIE MAaTEMAaTHYECKUE JUCLUUIUIMHBI B €IHHOE
uenoe. 1lo3toMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOYKECTBEHHBIN S3bIK COBPEMEHHOM MATEMATHKA M MCIOJIb30BAaTh €ro s
BBIPAKEHUS CBOMX MBICIICH.

B kypce «Anrebpa um Hayajla MAaTeMaTHYECKOrO0 AaHAIA3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTHYECKOIO0  MOJCIMPOBAHUS, KOTOpBIE IPU3BAHBI
c(hOopMHUPOBATh HABBIKH MMOCTPOCHUS MOJICIECH pealbHbIX CUTYalllil, HCCIEA0BaHUS
ATUX MOJeNIed C MOMOIIbIO amnmapara aiareOpbl U MaTeMaTH4YeCKOro aHalu3a U
MHTEPIIPETALNN TTOJTYYECHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 pa3/iesioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTEpHal Kypca IUPOKO HUCIOIb3YyETCS
JUISL peLIeHUs] PUKIAAHbIX 3a1a4. [Ipyu penieHun peanbHbIX MPAaKTHYECKUX 3aAad
yyalyecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HMCIOJIb30BATh AHAJIOTHIO, 0000IATh M KOHKPETH3UPOBAThH
npobiemy. [lesrenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3aJlady OPraHU3yeTcsl B MPOILIECCE U3YYEHHUs BCEX TEM Kypca «AureOpa W Hadana
MaTEMaTUYECKOIO aHaJIU3a».

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B yueOHOM muiaHe Ha uW3ydeHHE Kypca anreOpbl M Hadal MaTeMaTHYeCKOTO
aHanmm3a Ha 0a30BOM YpOBHE OTBOJAMTCA 2 yaca B Henenro B 10 kimacce u 3 gaca B
Heaemo B 11 kmacce, Bcero 3a Ba roga o0ydenus — 170 gacos.



COJEPXAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia u BBIYMCTICHUS

Panmonaneupie yucna. OOBIKHOBEHHBIE M JECATHUYHBIC JIPOOH, MPOIICHTHI,
OeCKOHEUHblE  MepuoAudeckue  Jpodu. ApudmeTudyeckue  omepauudd C
palMoOHAIbHBIMU YHCTIAMU, TPE0OPa30BAHMS YUCIOBBIX BhIpakeHui. [IpuMmenenue
Ipo0ell U MPOLEHTOB ISl PEIICHUs NMPUKIAAHBIX 337a4 M3 Pa3IMYHbIX OTpacieu
3HAHUM U PEANbHOM )KU3HH.

JelicTBuTenbHbIE 4HKcla. PalMOHANbHBIE W UPPALMOHAIBHBIE 4YHUCHA.
ApudmMernueckue ornepanud ¢ JEeWCTBUTEIbHBIMU 4YuciaMmu. [IpulnmxéHHbie
BBIYKCIICHHUS, TPABUJIA OKPYTJICHHS], IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Cremmenb ¢ menmbiM  TokazatenmeM. CranmaptHas Qopma  3amucu
nehcTBUTENbHOrO uucia. Mcnonb3oBaHue moaxonsmied ¢GopMbl  3alucu
JNEUCTBUTEIBHBIX YHUCEN Il PELICHUS NPAKTUYECKUX 3a7ad U MPEACTaBICHUS
JAHHBIX.

Apudmernuecknii  KOpeHb  HaTypaibHOM  cremeHu.  [ledictBus ¢
apu(pMeTHIeCKUMU KOPHSIMHU HATypaJbHOMN CTETICHU.

CHHyC, KOCHUHYC M TaHT€HC YHCIIOBOrO apryMeHTa. APKCUHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHBIE IPEOOPA3OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcHoBHBIE
TPUTOHOMETPUUYECKUE (POPMYJIBI.

YpaBHeHUEe, KOpEHb ypaBHEHHs. HepaBeHCTBO, pelIeHHE HEPaBEHCTBA.
MeTon uHTEpPBAJIOB.

Pemrenne nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHBIX YpaBHEHUN U HEPABEHCTB.

Pelienrie TpUrOHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHnE ypaBHEHHI U HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHUX 3a7ay
W 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKH U PEATIbHOM KU3HH.

DyHKIUHN U TPaPUKHU

@OyHKIUsA, crnocoObl 3amganus ¢GyHknun. [paduk  yHkmuu. Bzaumuo
oOpaTHbIe DYHKITHH.

OO6usacTb ompeneneHus: 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynu QyHkuu.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (QYHKIIUU.

CrenenHast pyHKIMS C HATypalIbHBIM M IENbIM MoKa3zarenem. EE€ cBoiicTBa u
rpaduk. CBolicTBa U rpauK KOpPHS #-OM CTEIIECHHU.



TpuronoMmerpuueckass OKPYKHOCTb, OINPEAECIEHUE TPUTOHOMETPUUECKUX
(GYHKIMIT YUCIOBOTO apryMEeHTa.

Havasia maTeMaTH4eCKOr0 aHAJIU3A

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS NOCJIEI0BATENBHOCTEN.
MOHOTOHHBIE MOCIEIOBATEIbHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasi IPOrpeccuu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEYHO yOBIBAIOIIEH MeOMETPUUECKON
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. lcnonbs3oBaHnue mporpeccuu Iuis
pELIEHUs peANIbHBIX 33/1a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoOKecTBO, omnepanuu HajJ MHOxecTBamu. Jluarpammel Jitnepa—BeHHa.
[IpumeHeHnE TEOPETUKO-MHOXKECTBEHHOIO armapara gl OMUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUMN, TIPY PEIICHUU 3a71a4 U3 APYTHX YICOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEeICTBUE, JOKA3aTENBCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUS

HarypanpHblie u nensie yncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ paMOHAJIBHBIM NTOKa3aTesieM. CBOMCTBA CTEICHH.

Jlorapudm umcna. JlecaTuyHble 1 HaTypajabHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBanue BbIpaXEHHM, COEepPIKALUX JOrapu(MBbI.

[IpeoOpa3zoBaHne BBIPAKECHUN, COACPKAIMMX CTETICHH C PAIMOHAIBLHBIM
IIOKAa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIC ypAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUU. PellleHHe NMpUKIaIHbIX 33a4 C MOMOILBIO
CHCTEMBI JIMHEMHBIX YPABHCHUU.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

[Ipumenenne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajJad M 3ajJad M3 pa3IUYHbIX OO0JacTell HayKu WU pearbHOU
KU3HU.

DyHKUMH U TPaPUKH

®ynkuusa. Ilepuoguueckue  QyHkumu. [IpoMexyTkM  MOHOTOHHOCTHU
¢bynkun. MakcumyMbl ¥ MUHUMYMBbI GyHKIMH. HaunOomnbliiee 1 HanMeHblee
3HaYeHHe (PyHKIIUU HA TIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TPAPUKU.

[ToxazarenbHast u norapupmMuyeckas QyHKIUN, UX CBOWCTBA U TPapUKH.



Hcnonb3oBanue rpa@ukoB GyHKIUNA JUIsl PEIICHUs] YPABHEHUN U JTMHEHHBIX
CHCTEM.

Hcnonp3oBanne TpadukoB (QYHKIUN UISI WCCICIOBAHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOpbIE BO3HMKAIOT IMPHU PEIICHUU 3aJlady U3 JAPYTHX yueOHBIX
MPEAMETOB U PEATbHON KU3HU.

HauaJyia maTeMaTH4€CKOr0 aHAJIU3A

HenpepeiBabie hyHKIIMN. MeTon HHTEPBATIOB JIJIsl pEIICHHS] HEPAaBEHCTB.

[MpousBognass  ¢yakuuu. ['eomeTpuyeckuii U (QU3HUECKUN  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dMeMEHTAapHBIX  QyHKIUHA.  DopMynbl  HAXOXKACHUS
MIPOU3BOHON CyMMBI, POU3BEACHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
aKcTpeMyMbl. HaxoxkieHue HanbopIero 1 HaMMEHbIIETo 3Ha4eHUsl QYHKIUN Ha
OTpE3KE.

[IpuMeHeHnEe NOPOU3BOJHOM i1 HAXOXKACHUS HAWJIY4lller0 pEIICHUS B
NPUKIAIHBIX 3aJa4yax, [ ONpPENENICHUs CKOPOCTH Ipolecca, 3aJaHHOIOo
dbopmyoit uiu rpadpukom.

[TepBooOpa3zHas. Tabnauia nepBooOpa3HbBIX.

WNHuterpan, ero reomMerpuyeckuii u (Quanueckuid cMbici. Bwraucienue
uHTerpana mno gpopmysne Herorona—JleliOnura.



IIVIAHUPYEMBIE PE3YJIBTATbBI

OcBocHue yqe6H0r0 ImpcamMeTa «Marematuka» JOJIDKHO obecneunBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06HICFO 06p8.30BaHI/I}I CJICAYIOIIUX JIMYHOCTHBIX,
MCTAIPECAMETHBIX U IIPECAMCETHBIX O6paBOBaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yNabTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOro MpeaMeTa
«Marematukay XapakTepu3yroTCs:

['paxxganckoe BOCIIUTaHUE:

c(hOpPMUPOBAHHOCTHIO MPAKIAHCKON MO3ULIMN 00YYArOIIET0Cs KaK aKTHBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIeCTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npolenyp TpaxAaHCKOro ooOiecTtBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
(GYHKIUSIMU U Ha3HAYECHUEM.

[TaTpuoTHyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPaXTaHCKON MACHTUYHOCTH, YBAKECHHUS K
MPOLUIOMY U HACTOSIIEMY POCCUMCKON MaTEMaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTeMaTUYeCKON IIKOJIBI,
K HCIOJB30BAaHUIO ATHX JOCTH)KCHHH B APYTUX HAayKax, TEXHOJOTHUSX, cdepax
HKOHOMHUKHU.

JlyXOBHO-HPAaBCTBEHHOTO BOCITUTAHMUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pPOCCHIICKOTO HapoJa;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO MOBEICHUS,
CBA3aHHOTI'O C MPAKTHYECKUM MIPUMEHEHUEM JTOCTHXKEHUN HAYKHU U JIEATEIBbHOCTBIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOrO OyayLIETrO.

DcTeTUYecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKIIOYAsl ACTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peleHnH, paccyXIcHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3jIuvHbIX BUIOB HCKYCCTBA.

DU3NYECKOE BOCTIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTeMaTHYeCKHUE 3HaHUS B
MHTEpecax 3JJ0pOBOT0 U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U
OTJIbIXa, peryisipHas (pu3nueckasi akTUBHOCTD); (PU3UYECKOTO COBEPIICHCTBOBAHUS,
IPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOM IEATETLHOCTBIO.

TpynoBoe BoCTIUTaHKE:



TOTOBHOCTBIO K TPYJy, OCO3HAHHUEM IICHHOCTH TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TpOPECCHOHATLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMECHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymel mnpodeccnr W pealu30BBIBATh COOCTBCHHBIC JKHU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEMaTHYeCKOMY OO0pa3oBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWW BCEW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MTPAKTHUECKHUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH.

OKOJIOTHYECKOE BOCIIUTAaHHE:

c(hOPMHUPOBAHHOCTHIO JKOJOTHYCCKOH KYJIBTYPhl, TMOHHMMAHUEM BIIHSHUS
COIMAIBHO-DKOHOMHYECKHX ITPOIIECCOB Ha COCTOSIHHE NPHPOJIHONW M COIMAIBHON
Cpenpl, OCO3HAaHWEM TJIOOATBHOTO XapaKTepa HSKOJOTHYECKUX IMpoO0seMm;
OpUCHTAllMCH HAa TPUMEHEHUE MAaTEeMaTHYECKWUX 3HAHWUW JUIA PEIICHHs 3a7ad B
00JIacTH  OKpY)KAloIeH Cpeabl, IUJIAHUPOBAHMS TIOCTYMIKOB M OIEHKH WX
BO3MOYKHBIX ITOCJICJICTBHH JIJIS1 OKPY KAIOMIEH CPE/Ib.

[{eHHOCTH HAyYHOTO TIO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOM MPaKTUKH, IMOHUMaHUEM
MaTEMaTHYSCKOM HayKH KakK cgepbl YeTOBCYCCKON ACATCIBHOCTH, JTAIlloB ¢
pPa3BUTUS W 3HAYUMOCTH JUUIS Pa3BUTHS ITUBUJIN3AIMH, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKHM M MaTEeMaTHYCCKOH KYJIbTYpOH KaK CpPEICTBOM IIO3HAHHUS MUpa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYI0 M HCCIEIOBATEIBCKYIO ACSITEIBHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPAMMbl YYE€OHOTO MpeaMera
«MatemaTHKa» XapaKTepU3YIOTCs OBJIAJICHHEM YHUBEPCATHbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU
0eucmeusMuU, YHUBEPCANbHbIMU PE2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvhvle  Oeticmsus,  obecneuusaom
Gdopmuposanue 06a308blX KOSHUMUBHBIX HNPOYECCo8 obYyuaowuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpyJcalowe20  Mupa,  NpuMeHeHue  J02UYECKUX,
UCc1e008amenbCKux onepayuil, ymeHutl pabomams ¢ ungopmayueti).

bazoBrkie nornueckue AEUCTBUS:

e BBIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHUN, OTHOLICHUWA MEXIY MOHATUAMH; (HOPMYIUPOBATH
OmpezeNieHUus]  TMOHSATHI;, YCTaHABIMBATh CYLIECTBEHHBIA  MPHU3HAK
KJIacCU(pUKAIMU, OCHOBAaHUSA sl OOOOIICHHS U CpaBHEHUS, KpUTEPUU
IPOBOJIMMOTI0 aHAJIN3A;



BOCIPUHUMATh, (QOpPMYyIMpOBaTH U  NPeoOpa3OBbIBaTh  CYXKJICHUS:
YTBEPAUTEIbHbIE W OTpPULATEIbHBIE, €AMHUYHBIC, YACTHbIE U OOUIUE;
YCIIOBHBIE;

BBIBISITH ~ MaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEYMs. B (pakTaxX, [aHHBIX, HAOJIONEHUSAX U YTBEPKICHUSIX;
npemiaraTb KpUTEPUM JIJIs1 BBISIBJIEHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUI;
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
VHIYKTUBHBIX YMO3AaKJIIOUYECHUHN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKACHUM (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTAIMIO,
NPUBOJUTH TPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJBL;

BbIOHpaTh Crmoco0 pemeHus y4eOHOHM 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pElICHUs, BBIOMpAaTh Haubosiee MNOAXOASIIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBrie nccnenoBaTenbCKUe JeHCTBUS:

UCIIOJIb30BaTh BOMPOCHl KaK UCCIEAOBATEILCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIKME MPOTUBOpEUre, MnpodiemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

MPOBOAUTH CaMOCTOSITEJILHO CILJITAHUPOBAHHBIN HKCIEPUMEHT,
UCCJEIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YECKOIo
00beKTa, SBJICHUS, TPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00bEKTaMu, SIBJICHUSIMH, POIIECCAMU;

CaMOCTOSITENIbHO (POPMYTHPOBATH 0OOOIICHNS W BBIBOJBI IO pe3ybTaTam
NPOBEAEHHOTO HAONIONEHUS, UCCIIECOBAHMS, OILECHUBATh JTOCTOBEPHOCTDH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 000O0IICHUIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIJIBUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabota ¢ nuapopmanmeii:

BBISBJIATH Ae(PUINUTHI MHPOPMAIUH, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETA
Ha BOIIPOC U JJISI PELLICHHUS 3a]1a4K;

BbIOMpaTh  MHGOPMAIMI0 W3  HMCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH UHGOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHUS;

CTPYKTYPUPOBATh MHPOPMALIUIO, PEJCTABIATh €€ B PA3IMYHbIX PopMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATh HaJIEXKHOCTh uH(popMaIuu 1o CaMOCTOSITEIILHO
c(hOpMyJIMPOBAHHBIM KPUTEPHUSIM.



2)

Yuusepcanouvie  KomMmynuxamuenwvle Oelicmeus, obecneyugarom

ChOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YYAIOUWUXCAL.
OOmenue:

BOCIIPUHUMATh W (QOPMYJIHpPOBAaTH CYXKJIEHHUS B COOTBETCTBUU C
YCJIOBUSIMU U LIEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U NMHUCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHHUS IO
XOJly peLIEHUs 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0/ OOCY>KIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, peraeMoi 3ajjauu, BLICKa3bIBaTh UACH, HAIICJICHHBIC HA TIOUCK
pPEILIEHHUsI; COMOCTABIATh CBOM CYXKIECHHS C CYXACHUSMH JPYyrUX
YYACTHHKOB JUanora, OOHapy>KMBaTh Pa3IMuM€ U CXOJCTBO IO3HIIMI; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBaHMs,  TPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUSA C YYETOM 3aJ1a4 MPEe3eHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHUBUyaIbHOM pabOThl MpU PEIICHUH YUEeOHBIX 3a/1a4; IPUHUMATh 11EJTh
COBMECTHON JeATEIbHOCTH, IUIAHUPOBATh OPraHU3aldi0 COBMECTHOMN
paboThI, paclpeaeNsITh BUIbI paOd0OT, JOTOBAPUBATHCS, 00CYKAATh MPOLECC
U pe3yJbTaT paboThl; 00001aTh MHCHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W UHBIC); BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBaTh CBOM JIEUCTBUSI C JPYTMMHU YJE€HAMU KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAaHHBIM YIACTHHKAMHU B3aUMOICHUCTBHSI.

Vuusepcanonvie  pezynamuenvie  Oeiicmsus, obecneuusaiom

Gdopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
CamoopraHu3zarusi:

COCTaBJIATH IIJIaH, aJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peuiCHusd €

Y4ETOM UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOU MH(OpMAIUK.
CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABAaTEIBHOW pediekcur Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUUA U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJII Mpolecca |
pe3ynbTaTa pelieHus MaTeMaTUYeCcKOon 3a/1auu;



e TIPEABUACTh TPYIHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [IECSITEIBHOCTH HA OCHOBE HOBBIX
00CTOSTEILCTB, TAHHBIX, HAMICHHBIX OITHOOK, BHISBIICHHBIX TPYTHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa 1EJId U YCIOBUSIM, OOBSICHATH
MIPUYUHBI JIOCTUKECHUA WM HENOCTHXKEHHS PE3YJIbTATOB JIEATEIIBbHOCTH,
HAXOJUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havyalla MaTEMaTUYECKOTO aHaIu3a
Ha ypOBHE CpeaHero obmiero obpa3oBaHUsS JOHKHO 00ecredrBaTh JOCTHIKCHHE
CIIETYIOIINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KITACC

Yucsia ¥ BIYMCICHUS

OnepupoBaTh MOHATHUAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JECSATUYHAs APOOb, IPOLEHTHI.

BoinmonuATe  apudmernuyeckue  omepalud € PAalUOHAIBHBIMH U
JENCTBUTEIILHBIMU YHCIIAMU.

BrInonHsaT NpUOIMKEHHBIE BBIYUCICHUS, UCIIONb3YS MPAaBUIAa OKPYTJIEHUS,
JenaTh NPUKUAKY U OLICHKY PE3YJIbTaTa BIYNCICHUMN.

OnepupoBaTh NOHATUSAMHU: CTEIEHb C LEJIBIM IIOKA3aTejieM; CTaHIapTHas
dopMa 3amucu JEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypajJbHOW CTEIEHU;
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3aMUCH TEHCTBUTENBHBIX YNCEN ISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEACTABIICHUS JAHHBIX.

OnepupoBath MOHATUAMH: CHHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOIO YIJIA;
UCIOJIb30BaTh 3aIIMCh IPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKIUH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMU: TOXKIAECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YpaBHEHHUE;

BoimonusaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUUECKUE YPAaBHEHMUS.

BoinonHATe npeoOpa3zoBaHUs LIEBIX, PAlMOHAIbHBIX U HpPpalMOHAIbHBIX
BBIDAKEHMM W pellaTb  OCHOBHBIE  THUIIBI  LEJBIX, PAlMOHAIBHBIX U
VPPalMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA IS PEIICHUS MATEMAaTHYECKUX 3a7a4
W 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKH U PEATIbHOU KU3HH.



MogenupoBaTh pealibHble CHUTyallid Ha SI3bIKE ajireOpbl, COCTaBIATH
BBIPQXXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJadyH, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENU C MCIIOJIb30BAHUEM arlapara aiareopsbl.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUSAMH: (PYHKIMS, CIIOCOOBI 3a1aHusl (PyHKIUHU, 00JIaCTh
ompeseNieHus] ¥ MHOXECTBO 3HAueHUN (QYHKIUH, Tpaduk (QYyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIHH.

OmnepupoBaTh MOHATUAMU: YETHOCTh M HEUETHOCTD (PYHKIIMU, HYU QYHKIIUH,
IPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMHI U1 pelieHns ypaBHEHHA.

Ctpouts U unTaTh rpaduku IUHEHHON (PYHKINU, KBAAPATUYHON (PyHKIINH,
CTETNIEHHOMN (PYHKITHH C IETbIM TTOKa3aTEIIEM.

Hcnonp3oBaTh Tpaduku (QyHKIUN JUIsI  WCCIICIOBAHUS TPOIECCOB U
3aBHCUMOCTEH IpU PEIIeHUM 337ad U3 JIPYTHX y4eOHBIX NMPEIMETOB M PealbHOil
KHU3HH; BBIpaXaTb (OpMyJIaMH 3aBUCUMOCTU MEXKIY BEIIMYHMHAMHU.

Hauana mateMaTH4ecKOro aHajau3a

OnepupoBaTh TOHATHUAMU: TOCIEAOBATEIBHOCTh, apupMeTHUecKass u
reoMeTpHUecKasi IPOTPECCUH.

OmnepupoBaTh MNOHATUSAMH: OECKOHEYHO YOBIBAIOIIAs TI€OMETpUYECKas
nporpeccusi, cyMmma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUECKOM MTPOrPECCHH.

3amaBaTh NOCIEA0BATEIBHOCTH PA3TIMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIEIOBATEILHOCTENH U MPOTPECCHM IS PEIICHUS
peanbHBIX 3a]1a4 MPUKIIAJTHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOXECTBO, OTIEPAIH HaJl MHOXKECTBaAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIN — ammapar Il OMHCaHUs
peanbHBIX MPOLECCOB M SIBICHUM, NMpU pPEUICHWH 33Jad M3 JPYIHX Y4eOHBIX
IpEMETOB.

OnepupoBaTb  TOHATHUAMHU:  ONpEACNICHHUE,  Teopema,  CJEJICTBHUE,
JI0Ka3aTeNbCTRO.

11 KITACC

Yuciia 1 BbIYMCTIEHUS

OnepupoBaTh TMOHATUAMH: HATypalbHOE, 1IE€JI0€ YHCIIO; HCHOIb30BATh
NPU3HAKK JACIMMOCTH ILEJIBIX YHCEN, Pa3NIoKEHUE YHciia Ha MPOCThIE MHOKHUTEIN
JUIS pelIeHus 3a7ad.

OnepupoBath MOHSATHEM: CTETICHD C PAITMOHAIBHBIM TTOKA3aTEIICM.

OnepupoBaTh MOHATUSMU: JIOTapu(PM UMCIa, ECATUYHBIE U HATypajbHBIC
Jorapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumenaTy cBoiicTBa CTemeHW Ui NIpeoOpa3oBaHUsl  BBIPAXKCHUI;
ONEPUPOBATh NOHATHSAMU: ITOKA3aTEIBHOE YPABHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI [I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATe  mpeoOpa3oBaHUs BBIPAXKEHUH, COJAEpKAIMX JIOTapu(pMBI;
OTIepUPOBATH MOHITHAMHU: JIOTAPU(PMUIECKOE YpaBHEHHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBI€ TUIIBI JIOTApU(PMHUUECKUX YPAaBHEHUIN U HEPABEHCTB.

Haxomute pemenus npocTenmmx TPUrOoHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMU: CHCTEMA JIMHEMHBIX YPABHEHUN MU €€ DPEILCHMUE;
MCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUN I PELICHUS IPAKTUYECKUX 3a/1a4.

HaxomuTe pemeHns npocTrelmmx CUCTEM M COBOKYIHOCTEN PAallMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopenupoBaTh peallbHbIE CHUTyallud Ha A3BIKE aiareOpbl, COCTaBJIATh
BBIDAKCHHSI, YpPaBHEHMUS, HEPABEHCTBA M CHUCTEMBl [0 YCIOBHIO 3a/ayH,
UCCIIEI0BATh [TIOCTPOEHHBIE MOJIENHN C UCIIOIb30BAaHUEM alllapaTa ajareopsbl.

DyHKIUHN U TPaPUKHU

OnepupoBaTh TNOHATUSAMM: TEpHOAMYECKass  (DyHKUIUA, MPOMEXKYTKU
MOHOTOHHOCTH ()YHKLHH, TOYKM OKCTpeMyMa (YHKIUM, HauOosbpliee U
HauMEHbIlIee 3HAUYCHUA (QYHKIUM Ha [POMEKYTKE; HCIONb30BaTh UX MJis
UCCIIeIOBaHMsl (PyHKIINY, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKHA MOKA3aTEIbHOU, JIOTapuPMUIECKON U
TPUTOHOMETPUUYECKUX (YHKIUI; M300paxaTh UX Ha KOOPAWHATHOW IIOCKOCTU U
VICIIOJIB30BATh JJIs PEUICHUS] YPABHEHHI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN IUIOCKOCTH IpaUKU JTUHENHBIX ypaBHEHUIl
Y UCIIOJIb30BaTh UX JUIA PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUN.

Hcnonp3oBaTh Tpaduku (QYHKIUN JUIsI  WCCICIOBAHUS TPOIECCOB U
3aBUCHUMOCTEN U3 IPYTrUX YY€OHBIX AUCLHUIUIMH.

Havyaja MaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh MOHATUSAMU: HENMpPephIBHAs (YHKIUS; TPOU3BOIHAS (QYHKIUY;
UCIOJIB30BaTh TEOMETPUUECKUN U (PU3UUECKHI CMBICI MPOU3BOAHOMN AJIS PEIICHUS
3aj1ay.

Haxoauts npon3BoAHBIE 3JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIUI.

Hcnonp30BaTh MPOM3BOIHYIO AJISI UCCIEIOBAHMS (PYHKIIMH HA MOHOTOHHOCTD
U OKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCIEAOBAHUS K MTOCTPOCHUIO TPauKOB.

Hcrnonb30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIYyYIIErO PpELICHUS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLUAIbHO-DKOHOMHUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: ME€pBOOOpa3Has M MHTErpajg; IOHMMATH
reOMETPUUECKUN U PUBNYECKUI CMBICT UHTETpaJa.



Haxonute mepBooOpa3HbIe 3JIeMEHTAPHBIX (YHKIUI; BBIYUCIATH HHTETPAN
no opmyne Herorona—Jleibuua.

Pemate mpuknagHble 3a7a4u, B TOM YHCIE COIHATbHO-DKOHOMHUYECKOTO U
(u3HUecKoro xapakrepa, CpeACTBAMH MAaTEMaTHYECKOTO aHAITN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTtpoibn IIpakTHyeck
n/n NporpamMmsblI Bcero o0pa3oBaTe/ibHbIE
ble padoThl ue padoTbl
pecypcbl
MHokecTBa palMOHAIIBHBIX U
1 elICTBUTEIBLHLIX Uncell. PanmoHannLHEBIe 14 1 bubnnorexa [IOK
a -rat https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oyukuuu u rpadpuku. CTeneHs ¢ 1eabM 6 bubnuoteka [JOK
oKa3arejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuit KOpeHb N—Oi CTETEHU. 13 1 bubnuoreka [IOK
HppauunonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyItsl
4 T I/II;OI}-]IOMGT nn. TpuronoMeTpudeckKue 22 2 bubmmorexa TTOK
p pHH- 1P p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocaenoBaTeabHOCTH U IIPOTPECCUU 5 bubnnorexa [IOK
8 porp https://m.edsoo.ru/1568aba3
DopmyItsl
6 T I/II;OI}-]IOMGT nn. TpuronoMeTpudeckKue 3 1 bubmmorexa TTOK
p pHH- 1P p https://m.edsoo.ru/1568aba3
ypaBHEHUS
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KUIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
KonTtpoibn IIpakTHyeck
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padoTbl
pecypcsbl
CremneHsp ¢ palluOHATIBLHBIM [T0KA3aTEIEM.
1 [lokazarenbHas pynkuus. [lokazarenbHble 12 1 bubmmorexa LIOK
YHKIUA. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS U HEPABEHCTBA
Jlorapupmuueckas KITUSI.
2 HOFapI/IiMI/I‘-IGCKI/IG q)y:BI-IIIGHI/ISI u 12 1 bubmorexa HOK
P P https://m.edsoo.ru/fl1c4afd
HEPaBEHCTBA
Tpuronomerpuueckue GQyHKIUH U UX
3 rpa(bI/IKI/I T EIFOHOMeT(bIqucLIlme 9 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
bubmmoreka LIOK
4 I1 NI i 24 1
pousBonHas. [ [puMeHeHne npon3BoaHON hitps://m.edsoo.rw/fl lcdafd
bu6mmoreka [IOK
14
> FITETPaI H €r0 HpHMEHCEHHA ? https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
6 i 12 1
CHCTeMEI ypaBHeHHT https://m.edsoo.ru/fl 1c4afd
7 Harypanbnble u nensie yncia 5 Bubnmorexa [IOK
yp I https://m.edsoo.ru/fl1c4afd
g [ToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3AIUS 19 ) bubnuoreka [IOK
3HaHUU https://m.edsoo.ru/fl 1 c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0
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