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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 NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padoTbl
pecypcsl
MHokecTBa palMOHAIIBHBIX U
1 EHCTBUTENBHBIX YUCEN. PallMOHAIbHBIE 14 1 bubmmorexa LIOK
A LA https://m.edsoo.ru/1568aba3
YpaBHEHHUSI U HEPABEHCTBA
) Oyukuuu u rpadpuku. CTeneHs ¢ 1eabM 6 bubnuoteka [JOK
rnokasareJjieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuit KOpeHb N—Oi CTETEHU. 13 1 bubnuoreka [IOK
HppauunonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 T I/II;OI}-]IOMGT un. Tpuronomerpuyeckue 24 1 bubnmorexa LOK
P puH-1p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U TPOTPECCUU 4 bubmmorexa LIOK
g poTp https://m.edsoo.ru/1568aba3
6 IToBTOpenue, 00001IEHNE, CHCTEMATU3AIUS ) | bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 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 bubmmorexa LIOK
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 6 Bubnmorexa [IOK
yp I https://m.edsoo.ru/fl1c4afd
g [ToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3AIUS 13 ) bubnuoreka [IOK
3HaHUU https://m.edsoo.ru/fl 1 c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HOYPOYHOE IIVIAHUPOBAHHUE

10 KJTIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka KonTposabHbie
Bcero odpa3oBaTelbHbIE
padoThbI
pecypchl
| MHOXeCTBO, oTepaluy HajJ MHOXKECTBaMH. | bubnnoreka [JOK
Huarpammsl Diinepa—Benna https://m.edsoo.ru/746d5dce
Panmonaneaeie yncna. OOBIKHOBEHHBIEC U
2 €CSATUYHBIC IPOOH, TTPOLICHTHI 1 bubmorexa HOK
A APODH, TIpoTt ’ https://m.edsoo.ru/be888093
OECKOHEUYHBIE TTEPUONUECKIE IPOoOH
Apudmernueckue onepanuu ¢
3 af) I/Iq())HaJ'IBHBIMI/I ‘-II/ICJ'IEMI/I npeoOpa3oBaHUs 1 bubmorexa HOK
pan TaM, pcoop https://m.edsoo.ru/4d7195fe
YUCJIOBBIX BBIPAKEHUN
[Tpumenenue apobeit A peneHus
4 n pI/IKJ'IaI[HLIX 3ar;aq u3 a3§I/I‘IHBIX oTpaciueit 1 brbmorexa OK
p . . p p https://m.edsoo.ru/44dd1046
3HaHUM U peaTbHOM )KU3HU
[IpuMeHeHne MPOLIEHTOB JJIsl PEILICHUS
5 n pI/IKJ'IaI[HLIX 3a11[aq u3 a3J'II/I‘IEIBIX oTpacieit 1 brbmorexa [OK
p . . P p https://m.edsoo.ru/d99d8c¢74
3HaHUH U peaTbHOM )KU3HU
6 JenicTBuTenbHbIe yncia. PaninonanbHble U | bubnnoreka [IOK
HppalOHAJIbHBIE YUCIIa https://m.edsoo.ru/2f36a36f
7 ApudmeTrnueckue onepanuu c | bu6nuoreka LIOK
JICICTBUTEIIbHBIMU YHUCIaMU https://m.edsoo.ru/a97a12d9
[TpubnmxEHHBIC BEIYUCIICHHS, IPABUIIA
bu6nunorexa [JOK
8 OKPYTJICHUS, IPUKHUIKA U OIICHKA 1

pe3yJibTaTa BEIYMCICHUN

https://m.edsoo.ru/cb723fbd




ToxpaecTBa U TOXKISCTBEHHBIE

bu6mmoreka [IOK

peHICHUS NPAKTUYICCKUX 3aa4 U
MpeaACTaBJICHUA JaHHBIX

9
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
10 YpaBHEHHUE, KOpeHb YpaBHECHUSA bubnnorexa [IOK
P - 1OP yp https://m.edsoo.ru/11ac68be
11 HepaBeHcTBO, pemenne HepaBeHCTBA bubmorexa LIOK
p P P https:/m.edsoo.ru/50bdf26d
bu6mmoreka [IOK
12 Metox nHTEpPBAIIOB
a p https://m.edsoo.ru/7755d99
13 Pemienue nensix u ApoOHO-paIIMOHATBHBIX bubnmnorexa [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/6ec7al07
KonTponsHas padota no teme "MHoxkecTBa
14 AIIMOHAILHBIX U JeHCTBUTENBHBIX YHCE bubnnorexa [IOK
patt a . https://m.edsoo.ru/1914a389
PanmonanbHble ypaBHEHHS 1 HEPABEHCTB
Amnann3 KOHTpoIbLHOH padoTel. DyHKITNS,
15 CHOCOOBI 32 :HI/I}I )] HE un B3aIZMHO bubamorexa LOK
A YHKIHH. https://m.edsoo.ru/226eeabf
oOpaTHble GYHKITIH
I'padpuk dyuxnmu. O0IacTh OnpeaeneHus u
16 Mio?;ceCTq;}(]) 3HaYeHU! PyHK I/II/113 Hynn bubamorexa LOK
YHIIUH. HY https://m.edsoo.ru/763e75ee
dbyukun. [IpoMexyTKH 3HAKOMOCTOSTHCTBA
, , bubmuoreka [JOK
17 YET1uple U HEUETHBIE (DYHKIIUU
ymxn https://m.edsoo.ru/ff4564ad
CreneHs ¢ 11eJIBIM ITOKa3aTelIeM.
18 CranpapTHas Gpopma 3arucu Bubmmorexa LIOK
. Aap p https://m.edsoo.ru/66446d3e
JIEHCTBUTEIILHOI'O YHCIa
Hcnonp3oBanue noaxosien GpopMbl
19 3aIUCH ACUCTBUTENBHBIX YUCEIT JUIS bubnnoreka [IOK

https://m.edsoo.ru/6eadc6f1




CrenenHast GyHKIMS C HATypaJbHBIM U

bu6mmoreka [IOK

20
1esbIM nokasaresneM. E€ cBoiicTBa u rpaduk https://m.edsoo.ru/325a047
)1 Apudmernueckuil KOpeHb HaTypaTbHON bubnnoreka [IOK
CTEIEHU https://m.edsoo.ru/d82¢36d4
) Pemenue 3amau mo reme "Apudmernueckuit bubnnoreka [JOK
KOpEHb HaTypalbHOMU CTerneHn" https://m.edsoo.ru/fe7fc4db
3 CgoiicTBa apu(PMETUIECKOTO KOPHS bubnnoreka [JOK
HaTypaJbHOMN CTENIEHU https://m.edso0.ru/d0f0b260
Pemenue 3anau no teme "CBolicTBa
24 apuMeTUYECKOT0 KOPHS HATYpalbHOM bubmmorera [IOK
P " P P https://m.edsoo.ru/c3389865
CTETICHU
CaolicTBa apu(pPMETUUECKOTO KOPHS
25 HAaT aHLHoFI)i ?;eneHH CaMOCToIzITeHLHa;I bubmmorera [IOK
P ' https://m.edsoo.ru/444c4b9¢
pabora
26 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHIMU N— bubnnoreka [JOK
01 CTENIEHU https://m.edsoo.ru/54b815¢5
7 Pemenue 3agau mo treme "JlecTBus ¢ bubmuoreka [JOK
apu@MeTHyeCKUMU KOpHIMH n—0ii crerneHn" https://m.edsoo.ru/83105a0e
)3 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHIMU N— bubnnoreka [JOK
O CTENEHU. YPOK - IIPAKTUKYM. https://m.edsoo.ru/2ab1c7bc
29 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHIMU N— bubnnoreka [JOK
oii crerenu. CamocrosTenbHas padora. https://m.edsoo.ru/eacb053¢
bu6nmoreka [JOK
30 CaolicTBa U rpaduK KOpHS N-0M CTENEHU
pag P https://m.edsoo.ru/ebOccS5e3
31 Pemenue 3agau no reme "CBoiicTBa u bu6mmoreka [IOK
rpaduk KOpHs n-oif creneHu" https://m.edsoo.ru/5f29b9b5
. bubnuorexa [JOK
32 Pemenue npocrelmmx uppanuoHaIbHbIX

https://m.edso00.1ru/69106ae7




YpaBHEHUU

33 Pelienne nppalioHaIBHBIX YPaBHEHUN bubamorexa LOK
ppatt P https://m.edsoo.ru/9362fea9
34 Pemenue nppannoHalbHBIX HEPABEHCTB bubmmorexa LIOK
ppatt P https://m.edso0o.ru/78d9b391
35 Peienne nppalioOHaIbHBIX HEPABEHCTB. bubnnoreka [JOK
YPpOK - IpaKTUKYM https://m.edsoo.ru/de7ca33e
36 Pelienne nppalMOHaIbHBIX YPABHEHUN U bubnnoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/87e5e52d
Ypok cucrtemaTuzaiu 1 00001eHus
37 3HaHU# 10 TeMe "ApudMeTUIeCcKuii KOpEeHb bubnuorexa [JOK
n - ¥ creneHu. MppanvoHanbHbIE YpaBHEHUS https://m.edsoo.ru/8a5adaS1
Y HepaBeHCTBa"
KonTponbHast padota no teme
18 "ApudmeTnueckuil KOpeHb N—OM CTETIEHHU. bu6nuoreka LIOK
HppanunonanbHble ypaBHEHUS U https://m.edsoo.ru/f13af630
HepaBeHcTBa"
AHanu3 KOHTPOJIbHOM paboThl. [loBopoT
39 TOYKH BOKPYT Hayaja KOOpAUHAT Bubmmorexa LIOK
24 PA ) https://m.edsoo.ru/5f605ed0
Paagnannas mepa yria
40 CuHyc, KOCHHYC ¥ TAaHT€HC YUCIIOBOTO bubnnoreka [JOK
aprymMeHra https://m.edsoo.ru/ec9f4d78
A1 3HAKU CHUHYCa, KOCHHYCAa, TAHI'€HCa bubnnoreka [JOK
YHCIIOBOI0 apryMeHTa https://m.edsoo.ru/b8f5d49a
4 ApKcuHyc, apKKOCUHYC U apKTaHT€HC bubnnoreka [IOK
YUCJIIOBOIO apryMeHTa https://m.edsoo.ru/f19220
43 Pemenne 3a1a4 1mo Teme bu6nmmoreka [JOK

"TpuroHomeTpuyecKkas OKpy>kKHOCTb"

https://m.edsoo.ru/6df195a0




Pemienue 3amad mo teme

44 "TpuroHomeTpuuecKasi OKpy* HOCTb" YPOK - bubmmorexa [IOK
P P Py P https://m.edsoo.ru/6df195a0
MPaKTUKYM
45 3aBUCUMOCTb MEXIY CUHYCOM, KOCUHYCOM, bubnuorexa [JOK
TaHI€HCOM OJITHOI'O M TOT'O K€ yriia https://m.edsoo.ru/6ed2b3ba
bu6mmoreka [IOK
46 o
OPMYJIBT CHOMKCHHA https://m.edsoo.ru/fcdd2a2e
47 Pewmenue 3amau no reme "@opmyisl bubnuorexa [JOK
CHOXKeHus" https://m.edsoo.ru/b8a0ff2f
48 CuHyc, KOCUHYC, TAHT€HC IBOWHOIO yria bubnmorexa [IOK
ye ye s r https://m.edsoo.ru/12d1413¢c
49 Pemenne 3anau no reme "Cunyc, KOCUHYC, bubmuorexa [JOK
TaHI'€HC ABOWHOTrO yria" https://m.edsoo.ru/12d1413c
50 Cunyc, KOCUHYC, TAHT€HC MTOJIOBUHHOTO bubnmnoreka [JOK
yria https://m.edsoo.ru/12d1413c
bu6mmoteka [IOK
51 Do ene
PMYJIBL [IPHBCACHIA https://m.edsoo.ru/e248c5fc
5 Pemenue 3amau mo reme "@opmyIibl bubnnoreka [JOK
npuBeaeHus" https://m.edsoo.ru/09basb3d
53 CyMmmMma u pazHocTh cuHycoB. Cymma u bubnnoreka [JOK
Pa3HOCTb KOCUHYCOB https://m.edsoo.ru/1f4655da
54 Pemenue 3ampau no reme "Cymma 1 pa3HOCTb bubnuorexa [JOK
cuHycoB. CymMMa U pa3HOCTb KOCUHYCOB" https://m.edsoo.ru/1f4655da
bu6nmmoreka [JOK
55 v =a.
PABHCHHE COSX =4 https://m.edsoo.ru/6baefel9
bu6nmoreka [JOK
56 v =a. P
PABHCHHE COSX = 4. TCLICHHE sajad https://m.edsoo.ru/6baefel9
57 VYpaBHeHHe Sinx = a. bubnmnorexa [JOK




https://m.edsoo.ru/alf8d141

58 VYpasHenue sinx = a. Pemenue 3anaq bubmmorexa [IOK
P ’ A https://m.edsoo.ru/alf8d141
bu6mmoreka [IOK
59 VYpaBHeHue tgx = a.
P g https://m.edsoo.ru/65a0{2d0
bu6mmoteka [IOK
60 VYpaBHeHnue tgx = a. P
P X = a. Tetlierue saat https://m.edsoo.ru/65a0{2d0
O60061enne o TemaM "OCHOBHBIE
61 TPUTOHOMETpUUYECKHE (HOPMYJIbI bubamorexa [IOK
P P PMYZIH!. " https://m.edsoo.ru/ae44ac4c
Tpuronomerpuueckrue ypaBHEHUs
KonTponsHas padota no teme "®@opmyisl
6 TPUTOHOMETPUH. TpUTrOHOMETpUYECKHE bubnnoreka [JOK
ypaBHeHus'"/Bcepoccutickas mpoBepodHast https://m.edsoo.ru/b46a8228
pabota
O06006111EH1E, CUCTEMATH3AllUs 3HAHU 3a
63 Kypc aiareOpbl 1 Hayall MaTeMaTHYeCKOTo bubnnoreka [IOK
aHayin3a 10 kiacca. AHaIu3 KOHTPOJIBHON https://m.edsoo.ru/33e6629¢
paboThI
64 Nrorosas xoHTpospHas padora / bu6nuoreka [IOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/188bbf6c
Apudmernueckast 1 reoMeTpuyecKas
65 nporpeccuu. Vcnosnb3oBaHue Nporpeccuu bu6nuoreka [IOK
JUIS PELLIEHUs PEATBHBIX 3a7a4 IPUKIIaJIHOIO https://m.eds00.ru/d3666918
Xapakrepa
beckoHeuHO yObIBaroI1as reoMeTpruuecKast
66 nporpeccusi. CyMmma 6€CKOHEUHO bubmmorexa LIOK
porp . y . https://m.edsoo.ru/1cbf72bl
yOBIBaIOLIE reOMETPUUYECKON TPOrPECCUH
67 dopmyiia CIOKHBIX TPOLIEHTOB bubnuorexa [JOK




https://m.edsoo.ru/538fc437

68

Pemenwue 3anaq no teme "®opmyna
CJIOXHBIX IPOLICHTOB"

bu6mmoreka [IOK
https://m.edsoo.ru/c2627eca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




11 KUIACC

KoumnuecTBo yacos JIEeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka KoHnTpoJubHbIe p
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbI
pecypchl
1 CrteneHb ¢ pallMOHAJIBHBIM TTOKa3aTeIeM 1 bubmorexa OK
pall https://m.eds00.ru/a52939b3
bu6mmoreka [IOK
2 i 1
CpolicTaa cTencHu https://m.edsoo.ru/ff601408
3 Pemenue 3amgau nmo teme "CBolicTBa | bu6mmoreka [IOK
cTerneHu" https://m.edsoo.ru/3d87¢248
4 [IpeoOpa3oBaHue BbIpaXeHHH, COlepIKaLIX 1 bu6nuoreka [IOK
paurOHAJIBHBIE CTEIEHU https://m.edsoo.ru/343c6b64
5 [IpeoOpa3oBanue BbIpaXeHHH, ColepIKalInX 1 bu6nuoreka [IOK
palMOHAIbHBIE CTEIIEHH. Y POK - IPAKTUKYM https://m.edsoo.ru/4064d354
6 [TokasaTtenbHbIC ypaBHEHUS 1 bubmorexa HOK
P https://m.edsoo.ru/be76320¢
7 Pemenue nmokaszaTeabHBIX YpaBHCHUN 1 bubmorera [IOK
P https:/m.eds00.ru/3d408009
g Pemrenne nokasaTesbHbIX YpaBHEHUHN. Y POK | bubnnoreka [JOK
- IPAKTUKYM https://m.edsoo.ru/3d408009
9 [TokazaTenbHBIC HEPAaBEHCTBA 1 bubmmorexa [IOK
P https://m.edsoo.ru/cebf10c6
10 Pemenue nmokazaTenbHBIX HEPABEHCTB 1 brbmorexa OK
p https://m.edsoo.ru/536de727
1 IToka3zarenbHas GyHKIMS, €€ CBOICTBA U | bubnnoreka [JOK

rpaduk

https://m.edsoo.ru/85bc8132




KonrponbHas padora no teme "Cremnens ¢
palMOHAIbHBIM IIOKA3aTEIIEM.

bu6nuorekxa [JOK

12
[TokazarenbHast pynkuus. [lokazarenbHble https://m.edsoo.ru/58e8e2{2
ypaBHEHHUs U HEpaBeHCTBA"
13 AHanu3 KOHTpoJbHOU paboThl. Jlorapupm bubnnoreka [JOK
yucia https://m.edsoo.ru/3e3230d4
14 JlecsiTuuHBIE U HATYpaJbHBIE TOTaPUPMBI bubmmorexa [IOK
P P https://m.edsoo.ru/1ea72162
bu6nmoreka [JOK
15 i
CBoficTaa norapgmos https://m.edsoo.ru/da48154c
16 Pemenue 3amgau nmo teme "CBolicTBa bu6mmoreka [IOK
norapudmon" https://m.edsoo.ru/4beff03b
17 ITpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX bubnnoreka [JOK
norapu@msl https://m.edsoo.ru/fe189f2d
18 ITpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX bubnnoreka [JOK
norapu@mbl. YPOK - MPaAKTUKYM https://m.edsoo.ru/fadb8aas
19 Jlorapudmuueckas GpyHkmus, €€ CBOMCTBA U bubnmnorexa [JOK
rpaduk https://m.edsoo.ru/d68bbe9d
20 Pemenwue 3anay nmo Teme "Jlorapudmuyeckas bubnuotexa [JOK
byHkus, e€ cBoiicTBa u rpaduk" https://m.eds00.ru/9d102051
bu6nuoreka [JOK
21 JI
OrapHpMHHECKNE YPABHCHHA https://m.edsoo.ru/3034724e
22 Pemenue norapudmuueckux ypaBHEHUN bubmmorexa LIOK
P P https://m.edsoo.ru/712ac2d9
bu6mmoreka [IOK
23 JI
OrapHMHHECKHC HEPABCHCTB https://m.edsoo.ru/15bclctb
24 Jlorapudmuueckue ypaBHEHHS U bubnmnoreka [JOK

HEpaBEHCTBA

https://m.edsoo.ru/9e3{4bc9




bu6nuoreka [JOK

2
5 OCHOBHBIE TPUTOHOMETPUYECKHE (PYHKIINU hitps://m.edsoo.rwbeeff646
26 CBoiicTBa TPUTOHOMETPUUYECKHUX (DYHKITHI bubmorexa [IOK
P p YHIER https://m.edsoo.ru/d2e4601b
bu6mmoreka [IOK
27 r i
PaQUIH TPHOHOMETPHHIECKHX QyHKIIHi https://m.edsoo.ru/ba9da96d
)3 Pemenue 3anau no teme "I'paduku bubnmnorexa [JOK
TPUTOHOMETPUYECKUX PYHKIUI" https://m.edsoo.ru/ba9da96d
29 TpuroHomerprdeckue HEPABEHCTBA Bubnroreia LTOK
p P P https://m.edsoo.ru/5272b9al
30 Pemennie TpUroHOMETpUUECKNX HEPABEHCTB bubmmorexa LIOK
P P P https://m.edsoo.ru/0c837397
31 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB. bubnnoreka [IOK
YPpOK - IpakTUKYM https://m.edsoo.ru/e6e1901f
0 [Ipumepbl TPUTOHOMETPUUECKUX YpaBHEHUN bu6nuorexa IIOK
1 HepaBeHCTB B (hopmare EI'D https://m.eds00.ru/0f903¢75
KonTponbhas pabota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapumuueckue ypaBHEHHS U
33 HE alI:qu():TBa T Hrozf)MeT NYecKue Bubnroreia LTOK
P P P https://m.edso0.ru/10130727
(GYHKIIUU 1 UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
34 AHanu3 KOHTPOJIBbHOI paboThI. bubnnoreka [IOK
HenpepbiBHble QyHKIUT https://m.edsoo.ru/403bfb0d
35 Meroa UHTEpBAIOB JJIS PEIICHUS bu6nuoreka [JOK
HEPABEHCTB https://m.edsoo.ru/6db0b423
36 Meroxa HHTEpBAIOB )i pELICHUS bu6nuoreka [IOK




HEPaBEHCTB. YPOK -NPaKTUKYM

https://m.edsoo.ru/0adbcelb

bu6mmoreka [IOK
3 II
7 pom3BOAHAs (yHKIH https://m.edsoo.ru/0731ad3d
13 Pemenue 3anau no reme "[lpounsBogHas bubnuotexa [JOK
byHkmn" https://m.edsoo.ru/723dd608
39 I'eomeTpuueckuil CMBICII IIPOU3BOIHON bubmorexa HOK
p P 2 https://m.edsoo.ru/6¢8d36ff
40 dusnueckuil CMBICI IIPOU3BOIHON bubmotera [IOK
p A https://m.edsoo.ru/a413eca9
41 [TpouzBoHbIC dNIEMEHTAPHBIX QYHKITHI bubmmorexa HOK
p o P YHKIL https://m.edsoo.ru/c7550e5f
4 Pemenue 3anau no teme "IIpousBogHbie bubnmnorexa [JOK
AJIEMEHTapHbIX PyHKIMH" https://m.edsoo.ru/14ab3cdb
bu6nuorekxa [JOK
4 I1 7|
3 POH3BOJHAA CYMMEI (YHKIIHH https://m.edsoo.ru/c12a0552
bu6mmoreka [IOK
44 IIponsBomua OM3BeJIe 7|
POM3BOAHAs MPOM3BE/ICHNA (yHKIMH https://m.edsoo0.ru/d5981201
bu6mmoreka [IOK
45 IIpousBogHas 4acTHOTO 7
POM3BOAHAs HACTHOTO (yHKIIWH https://m.edsoo.ru/1de34d4d
bu6mmoreka [IOK
46 B §) 7|
03pacTaHHe u yOrIBaHue QYHKIHUHA https://m.edsoo.ru/17af2df9
bu6nmoreka [JOK
47 C)
KCTpEeMyMBbI QyHKLMH https://m.edsoo.ru/a8ca5ad4
43 IIpuMeHeHne MPOU3BOJHOMN K UCCIIEIOBAHUIO bubnnoreka [JOK
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI https://m.edsoo.ru/0b411edd
Pemenue 3amau nmo teme "[Ipumenenne
IE P . bubmuotexa [JOK
49 MIPOM3BOTHOM K HCCIEeIOBAaHUIO (QYHKIUI Ha

MOHOTOHHOCTb U 3KCTPEMYMBI"

https://m.edsoo.ru/caf9bd2{




Haxoxnenue HanOOJIBIIEr0 ¥ HAUMEHBIIIETO

bu6mmoreka [IOK

50
3Ha4YeHusl GYHKLIUU HA OTPE3Ke https://m.edsoo.ru/fac78{05
Pemenue 3anau no teme "HaxoxneHne
51 HauOOJIBIIEr0 U HAMMEHBILETO 3HAYCHUS bubamoreka LOK
| https://m.edsoo.ru/fb6a8act
(GyHKLINU Ha OTpe3Ke
Haxoxzaenne HauboIb11ero 1 HAUMEHbILETO
52 3HaYeHUs PYHKIIMHU Ha OTpe3Ke. Y POK Bubmmorexa LIOK
YHIH peske. P https://m.edsoo.ru/cffcb7e5
MPAKTUKYM
Haxoxzaenne HauboIb11ero 1 HAUMEHbBILIETO
53 3HaYeHUS PYHKIIMHU HAa OTPE3Ke Bubmmorexa LIOK
YHIR p ’ https://m.eds00.ru/d9469916
CamocrosTenbHas padboTa
bu6mmoreka [IOK
54 Uccnenoanune pynkuuu B popmare EI'D
A Py $op https://m.edsoo.ru/ad15000e
55 Uccnenosanue ¢pynkuuu B popmare EI'D. bubnmnoreka [JOK
Pemntenue 3amau https://m.edsoo.ru/ad15000e
[IpuMeHeHne npon3BOHOMN s
HaXO0X/ICHNS HAWIy4Ilero peieHus B
56 1§ I/IKJ‘I;[ HBIX 34, at?;x s I:)H e/1eTIeHUs Bubmmorexa LIOK
P g s da pen . https://m.edso0.ru/13205d80
CKOPOCTH TpolLiecca, 3aaHHOr0 (hopMyIIon
WIN TpapuKoM
57 KonTponbhas pabota no teme bu6nuorexa IIOK
"IIpousBonHas. [lpumenenue nponzBoaHon" https://m.edsoo.ru/f8ed5f99
bu6nuoreka [JOK
58 Omnpenenenue nepBooOpa3HON
TpC/IC/ICHHC NCpB PasHOU https://m.edsoo.ru/d777edf8
bu6mmoreka [IOK
59 [lepBooOpaznas. Tabnuia nepBooOpasHbIX
P P Ha mep P https://m.eds00.ru/30c3697b
60 WuTerpain, reoMeTpuyecKuil CMbICI bu6nuorexa [IOK

WHTETpala

https://m.edso00.ru/391272¢9




bu6nuoreka [JOK

61 WuTerpan, ¢puznueckuil CMbICT HHTETpajia hitos://m_edsoo.r/d359fb5F

6 WuTerpan, reomeTpuyeckuil 1 GU3NIECKUil bu6nuorexa IIOK
CMBICJI HHTETpajIa https://m.edsoo.ru/07eb464b

63 Brruncnenue unrerpania mno gpopmyne bubmuotexa [JOK
Hrrorona—JleiiOaumna https://m.eds00.1u/b9b225¢3

64 Brruucnenue unTerpana nmo gpopmyie bubnmnorexa [JOK
Herotona—JleitOHnna. Ypok - mpakTUKyM https://m.edsoo.ru/b800deb4

65 Brruucnenue unTerpana no popmyie bubnmnorexa [JOK
Herorona—Jleli6nuna. TpyaHsle ciydan https://m.edsoo.ru/f5Seed075

5 | HusoroneTesomns. Cavooronmensis Batmonera [IOK
pabota https://m.edsoo.ru/41da431a

67 Cucremsbl TUHENHBIX ypaBHEHUH. MeTog bubnnoreka [IOK
MOACTaHOBKH https://m.edsoo.ru/b648235a

68 Cucremsbl TUHENHBIX ypaBHEHUH. MeTog bubnnoreka [IOK
aNreOpandecKoro CIoKEHHs https://m.edsoo.ru/5ab83864

69 Pemenue npukiaaHbIX 3a1a4 ¢ HOMOIIbIO bu6numorexa [IOK
CUCTEMBI JINHEWHBIX YPaBHEHHUU https://m.edsoo.ru/a4d65ee5

bubnnoreka [JOK
70 Jluarnoctiieckas pagora https://m.edsocl)_.lru/aa5962e1

71 CucteMbl ¥ COBOKYITHOCTH II€JIBIX U bubnmnorexa [JOK
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB https://m.edso0.ru/48190472

7 CucteMbl ¥ COBOKYTHOCTH PalliOHATBHBIX U bubnmnorexa [JOK
HMPPALMOHAIIBHBIX YPABHEHNUN U HEPABEHCTB https://m.edsoo.ru/2dbd3859

HCTEMBI M COBOKYITHOCTH LIEJIBIX
73 gaunzHaanb(I)x,On(})]Ka;;CTen;HeHX y’paBHeHI/Iﬁ bubmorexa [IOK

1 HECPABCHCTB

https://m.edsoo.ru/7ab8d17¢e




Cucremsl u COBOKYITHOCTH HCJIBIX,

74 allMOHAJIbHBIX, JTIOTapU(PMUUECKIX bubmmorexa [IOK
p . ’ p https://m.edsoo.ru/81cccfe9
YpaBHEHUI U HEPABEHCTB
Hcnonb3oBanue rpadukoB GyHKIMN A7 bubnnoreka [JOK
75 "
pelIeHNs YpaBHEHUN U CUCTEM https://m.eds00.ru/039949bf
Hcnonb3oBanue rpadukoB KIMH JU1s
76 eIIeHus aBHeHI;H;Ib u cncf)e};/lH VYpoxk bubmmorexa [IOK
P P 7P https://m.edsoo.ru/a7d95f79
MPaKTUKYM
[IpuMeHeHne ypaBHEHUN, CUCTEM U
77 HEPABEHCTB K PELICHUIO MATEMaTHYECKUX bu6nuoreka [IOK
3a/1a4 ¥ 3aJ1a4y U3 Pa3IudHbIX 00JacTeit https://m.edsoo.ru/ca878deb
HayKH U pEaJIbHOM JKU3HU
73 Kontponbnas padota mo teme "UnuTerpan u bubnmnorexa [JOK
ero npuMeHeHus. CucTeMbl ypaBHEHUI" https://m.edsoo.ru/471c735b
AHanu3 KOHTPOJIbHOM paboTHI.
79 HarypanbHble u 1ienble 4uciia B 3a7a4ax u3 Bubmmorexa LIOK
P . H . https://m.edsoo.ru/3ceel327
peasbHOM KU3HU
20 HarypainbHble U 1ienble Ynciia B 3a7a4ax u3 bubnnoreka [IOK
peanbHOM JXKU3HU https://m.edsoo.ru/a35al31d
81 HarypainbHble U 1enble Ynciia B 3a7a4ax u3 bubnnoreka [IOK
peanbHOM )XHU3HU. Pemenue 3anau https://m.edsoo.ru/ef10c49
82 [Ipu3HaKy AeNMMOCTH LEIBIX YUCEI bubmorexa OK
P https://m.edsoo.ru/51696a67
23 Pewmenue 3anay no treme "lIlpuszHaku bubmuotexa [JOK
IETUMOCTH IIENBIX uncen"” https://m.edsoo.ru/fab81c0e
Pemenue 3anau no teme "llpusnaku
" bu6nuoreka [JOK
84 JEIMMOCTH LIEIBIX Yuces" YPOK -

MIPaKTUKYM

https://m.edsoo.ru/fab81c0e




[ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS

85 3HaHUHA. OCHOBHBIE TPUTOHOMETPUYECKHE Bubmmorexa LIOK
' P P https://m.edsoo.ru/0312cf8c
byHKIIT
[ToBTOpenue, 06001IeHUE, CUCTEMAaTH3AIUS
86 3HaHui. [IpeoOpazoBanue bubmmorexa [IOK
- 1peobp . https://m.edsoo.ru/247d2fe7
TPUTOHOMETPUYECKHUX BBIPAKEHUI
g7 IToBTOpenue, o0o0IIeHNE, CUCTEMAaTU3AIUS bubnnoreka [JOK
3HaHu#. TpuroHoMeTpudeckrue ypaBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT bu6nmoreka [JOK
3HaHu#. MppannonanbHble ypaBHEHUS https://m.edsoo.ru/1bf2{b98
29 IToBTOpenue, o0o0IIeHNE, CUCTEMATU3AIUS bubnnoreka [JOK
3HaHui. [IokazarenbHbIE ypaBHEHUS https://m.edsoo.ru/9c44cbca
90 IToBTOpenue, o0o0IIeHNE, CUCTEMAaTU3AIUS bubnnoreka [IOK
3HaHuil. Jlorapupmuueckue ypaBHEHHs https://m.edsoo.ru/337aad59
01 IToBTOpenue, o0o0IIeHNE, CUCTEMAaTU3AIUS bubnnoreka [JOK
3HaHUH. TpUroHOMETpUYECKHE HEPABEHCTBA https://m.edsoo.ru/a86014el
9 [ToBTOpenue, 0600IIEHUE, CUCTEMATH3 AL bu6nmoreka [JOK
3HaHu#. MppannonansHbele HEpaBEHCTBA https://m.edsoo.ru/5c45a60a
93 IToBTOpenue, o0o0IIeHNE, CUCTEMAaTU3AIUS bubnnoreka [JOK
3HaHui. [IokazarenbHbIC HEPABEHCTBA https://m.edsoo.ru/19304aba
94 IToBTOpenue, o0o0IIeHNE, CUCTEMAaTU3AIUS bubnnoreka [JOK
3HaHuil. JlorapugmMuueckre HepaBeHCTBa https://m.edsoo.ru/c3d4b282
95 IToBTOpenue, o0o0IIeHNE, CUCTEMATU3AIUS bubnnoreka [JOK
3HaHUH. CHucTEMBI ypaBHEHUN https://m.edsoo.ru/a20b8adc
[ToBTOpenue, 0600IIEHUE, CUCTEMATH3AIIHS
. . bubmuoreka [JOK
96 3HaHul. CrucTemMbl ypaBHEHUN. YPOK -

MIPaKTUKYM

https://m.edsoo.ru/a012476d




97 [ToBTOpenue, o0o0IIeHNE, CUCTEMATU3AIUS | bubnnoreka [IOK
3HaHuW. OyHKIUN https://m.edsoo.ru/d620c191
08 IToBTOpenue, o0o0IIeHNE, CUCTEMATU3AIUS | bubnnoreka [IOK
3HaHuil. YTeHue rpapukoB GyHKIMI https://m.edso0.ru/7017196f
bu6mmoreka [IOK
n 1
» TOTOBAs KOHTPOJILHAT padoTa https://m.edsoo0.ru/513¢9889
bu6mmoreka [IOK
100 n 1
roroad KOHTPOHBHEUI pa6OTa https://m.edsoo.ru/2276973
O0001enue, cucTeMaTH3alus 3HaHUH 3a
101 Kypc ajireOpbl 1 Hadyal MaTeMaTH4eCKOro | bu6nuoreka [IOK
ananm3a 10-11 kmaccoB. AHanm3 https://m.edso00.ru/3330f7ef
KOHTPOJIBHON pabOThI
O0o001enue, cucTeMaTH3alus 3HaHUH 3a
102 KypcC aHJl1re6 bl U HaYan MaTL«I:MaTH%CKoro 1 bubmiorexa HOK
yp p https://m.edsoo.ru/cead345e
ananm3a 10-11 kmaccoB
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBbBI

10 KITACC
Kox .
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
NpoBepsieMOro .
0o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero o01ero odpa3oBaHusi
pe3yJbTarta
1 Uucna v BBIYUCICHUS
. OnepupoBaTh NOHATHAMM: PALMOHAIBHOE M ACUCTBUTEIBHOE YHUCIO,
. OOBIKHOBEHHAS U IECATHYHAS TPOOb, POLIEHTHI
- BemmonuaTe  apudmernueckue omepanud € PalUOHAIBHBIMH |
' JNEUCTBUTEIbHBIMY YUCIIAMU
13 BbimonHATe  npuOAMKEHHBIE  BBIYMCICHMS, HCIOJNb3YsS  IpaBUIIa
' OKpYTJICHUS, 1e1aTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATHAMM: CTEIIEHb C LIEJIBIM I10KA3aTeleM, CTaHIapTHas
14 ¢dopma 3anucu IEHCTBUTENBHOTO YMCIIA, KOPEHb HATYpalbHOW CTEICHH;
' UCIOJIb30BATh MOAXOALLYI0 (JOPMY 3alIUCH AEHCTBUTEIBHBIX YMCEN JUIS
pelIeHNs IPaKTUUECKUX 3a/]ad U IPEICTABICHUS JaHHBIX
OnepupoBaTh HNOHSTUSMM: CUHYC, KOCUHYC M TaHTE€HC MPOU3BOJIBHOTO
1.5 yIia; WCMOJNb30BaTh 3allUCh IPOU3BOJIBHOIO Yyrja dYepe3 oOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITUH
2 YpaBHEHHUs U HEpABEHCTBA
OnepupoBarh MOHATUSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paloHaIbHOE, UPPaLMOHAIIbHOE YPaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE
59 BoeimonHATe 1peoOpa3oBaHus TPUTOHOMETPUUYECKHUX BBIPAKEHUM U
' pelarb TPUrOHOMETPUYECKUE YPAaBHEHUS
BeinonuaATe npeoOpa3oBaHus LENbIX, PAUOHAIBHBIX U UPPAllMOHAIBHBIX
23 BBIDOXEHUN M pELIaTh OCHOBHBIC THIBI LEJbIX, PALUOHAIBHBIX H
UPPaLMOHAIIBHBIX YPAaBHEHUI U HEPABCHCTB
Y IIpuMeHATh ypaBHEHUS W HEPABEHCTBA JJIA PEIICHUS MAaTEMaTUYECKUX
. 3a7a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTel HAYKH U pealIbHOM KU3HH
5 s MogenupoBaTh peajibHbIe CHUTYyallMM Ha S3bIKE aureOpbl, COCTaBIIATH

BBIPpAXCHUS, YPABHCHH, HCPABCHCTBA IO YCIOBHUIO 3aa4M, UCCIICA0BATH




MMOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUEM alIiapara anre6pbl

3 OyHKIUYN U TpapuKu
OnepupoBarh MOHATHAMH: (QYHKIHS, CIHOCOOBI 3amaHUs (QYHKIIHH,
3.1 o0jacTb OmpeleieHuss U MHOXKECTBO 3HaueHud GyHKIuH, rpaduk
(GbyHKIMH, B3aUMHO oOpaTHbIC PYHKITUN
32 OnepupoBarh MOHATHSIMH: YETHOCTh M HEUYETHOCTh (YHKIUH, HYIU
' (YHKITUY, TPOMEKYTKH 3HAKOTIOCTOSHCTBA
3.3 Hcnonw3oBarh rpaduku GyHKIINN 1T peIICHUsT ypaBHEHUT
34 Crpoutb u uyHTaTh rpaduku JIUHEHHONW (QYHKIUH, KBaJpaTHIHON
' GbyHKIUY, cTeNeHHOW QYHKIMU C 1IeTIBIM [T0Ka3aTeaeM
Ucnonb3oBath rpaduxu GyHKIUE A7 KCCIETOBaHUS IPOLECCOB H
15 3aBUCHMOCTEH TpH pEIICHUH 3a7ad U3 JAPYruX Y4EOHBIX TPEIMETOB H
' peasibHOM  JKM3HM, BbIpakaTb (opMynamMu 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Havana matemaTndeckoro anaiamsa
il OnepupoBarh TOHATHUSMHU: TOCIEIOBATEILHOCTD, apudMeTHdeckas u
' reoMeTpHuuecKas Mporpeccun
OnepupoBaTh NOHATUAMU: OECKOHEYHO YOBIBAIOIIAs T€OMETpUYecKas
4.2 mporpeccusi, cymmMa OECKOHEYHO YOBIBAOIIEH TE€OMETPUUYCCKOM
MIpPOrpeccuu
43 3a/aBath MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU
w Hcnonbs30BaTh CBOMCTBA MOCIEAOBATENIBHOCTEM W MPOrPECCUd  IJIs
' pelIeHus pealibHbIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa U JOTHKA
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, ONIEPAIIMU Ha/l MHOYKECTBAMHU
Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar [jisi ONUCaHUA
52 peaIbHbIX MPOLECCOB U SBJICHHWM, NpPHU pELIEHUH 3a7ad U3 JAPYrux
Y4EeOHBIX TIPEIMETOB
53 OnepupoBarh  MOHATUSAMH:  OIpEACIICHHE, TeopeMa,  CIIEJICTBUE,

J0Ka3aTCJIbCTBO




11 KITACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMBbI CpelHero 001ero odpa3oBaHusi

1

Yucna ¥ BEIUHCIEHUA

1.1

OnepupoBaTh NOHATUSIMU: HATypaJbHOE, 1I€JI0€ YHCIIO; HCIOJIb30BATh
NPU3HAKK JEIMMOCTH IENbIX YHCEN, Pa3JIoKeHHE YHUCIIa Ha IPOCThIE

MHOXUTCIIN OJId PCIICHUA 3a1a4

1.2

OHGpI/IpOBaTB MOHATUCM: CTCIICHb C PAllMOHAJIbHBIM IMOKa3aTCIIEM

1.3

OHepI/IpOBaTB IIOHATUAMMU: JIOFapI/I(I)M quciia, JACCATUYHBIC n

HaTypaJibHbIE JIOTapu(PMbl

VYpaBHEHUS U HEPABEHCTBA

2.1

[IpumeHsTh CBOMCTBA CTENEHU M1 MpeoOpa3oBaHUs BbIpAXKEHHIA,
ONEpUPOBATh TMOHATUIMU: IOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO,

peiraTb OCHOBHBIC THIIbI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BeimonusaTe npeoOpa3oBaHusl BbIpAXKEHHH, COAEPKALIUX JOTapU(PMBbL;
OIepUPOBAThH MOHATUIIMHU: JIOTApU(PMUUECKOE YPAaBHEHHE U HEPABEHCTBO;

pemaTh OCHOBHBIE THIIbI JOTApU(MUUECKUX YPAaBHEHUI U HEPABEHCTB

23

HaXOI[I/ITB peICHUA HpOCTGfII.HHX TPUTOHOMETPUYECCKNX HEPABCHCTB

24

OnepupoBaThb NOHATUSAMM: CHCT€Ma JIMHEHHBIX YypaBHEHUH U €€
pellieHne; UCTIOIb30BaTh CHUCTEMY JIMHEHHBIX YpaBHEHUI ISl pelIeHUs

MMPAKTUYICCKUX 3aaa4

2.5

Haxomute  pemieHMss IOPOCTEHIIMX CHUCTEM W COBOKYIIHOCTEM

paloHaNIbHBIX YPAaBHEHHUH U HEPABEHCTB

2.6

MogenupoBaTh peaibHble CUTYallMM Ha SI3bIKE alreOpbl, COCTABIAThH
BBIPAKECHMS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 33J1a4H,
UCCIEN0BATh IIOCTPOEHHBIE MOJCIH C HCIOJB30BaHUEM armapara

anreOpbl

OyHKIUYU U TpaPUKU

3.1

OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAS (QYHKIHS, POMEXKYTKH
MOHOTOHHOCTH (YHKIIMU, TOYKU IKCTpeMyMa (yHKIMH, HAauOoJblIee U
HavMeHbIlee 3HaYeHUs! (PYHKIMK Ha MPOMEXYTKE; MCIIOIb30BaTh UX JUIS

ucclieoBaHus (PyHKIUH, 3aJaHHOI rpadukomM

3.2

OnepupoBaTh NOHATHAMU: TpadUKH MOKA3aTEIBbHOM, JOrapupMHUUECKON U




TPUTOHOMETPUYECKUX (PYHKIMHA; H300pakaTh HMX Ha KOOPIUHATHON

IIJIOCKOCTH M MCIIOJIB30BAaTh AJIA PCHICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB

H300paxarb Ha KOOPAMHATHOM IJIOCKOCTH TpaduKd JHMHEWHBIX

33 YpaBHEHUNW W UCHOJIb30BaTh MX ISl PELIEHUS CHUCTEMbl JIMHEHMHBIX
ypaBHEHUU
y Hcnons3oBath Tpaduku (yHKUMNA A7 HCCIEIOBAHUS MPOLIECCOB H
' 3aBUCUMOCTEHN U3 APYruX YIeOHBIX JUCIIUILIUH
4 Hauana maTtemaTuyeckoro aHanusa
OnepupoBaTh MOHATUSIMHU: HeENpepbiBHAS (YHKIUS, MPOU3BOAHAS
4.1 (GYHKIIUHM; HCIOJIb30BaTh TEOMETPUYCCKUN U (PUINYCCKUU  CMBICI
MIPOU3BOAHOM JUIsl peLIEHUs 3a/1a4
42 HaxomuTe  mpoW3BOMHBIC  AJIEMEHTApPHBIX  (DYHKIMIA, BBIYUCISTH
' MIPOU3BOHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (QDYHKIUI
Hcnonp3oBaTh MNPOM3BOMHYIO JUISL  MCCIIEOBaHUS  (YHKIMHA Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSATh PE3yJbTaThl UCCIECA0BAHUS K
MOCTPOCHUIO rpahuKoB
44 Hcnonp30BaTh NPOU3BOIHYIO JUIS HAXOXKAEHUS HAWTYUIIETO PELICHUsS B
' MPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-I)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTh NOHATUSAMH: TepBooOpa3Hass M MHTErpajg; IOHUMATh
' TeOMETPUYECKU B (PU3MUECKHI CMBICI HHTETpaja
46 Haxomute mepBOOOpa3HbIE AJIEMEHTApHBIX  (YHKIUH, BBIYUCISTH
' uHTerpai no ¢opmyse Herorona — Jleiiouuma
47 Pewate npukiagHeie 3a4a4i, B TOM YHUCIIE COLUATbHO-3KOHOMHUYECKOTO

U (puzndeckoro xapakrepa, CpeACTBAMU MaTeMaTU4YECKOr0 aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucia u BBIYUCIICHUS
Panuonanbnbple  uucna. OOBIKHOBEHHbIE M JECSATUYHbIE JAPOOH, IPOLEHTHI,
OECKOHEUHBIE  TEPUOJUUECKUE  Ipodu.  ApudMeThdyeckue  Omnepauud ¢
1.1 palnMoHaTbHBIMU YMCIIAaMH, MPEoOpa30BaHUsl YHCIOBBIX BBIpaXeHHH. [Ipumenenune
npoOeil M MPOLEHTOB JUIsl pEeIleHUs] MPUKIAIHBIX 337a4 M3 Pa3JIMYHBIX OTpacie
3HAHUW U pealbHOM KU3HU
JeiictButenpHple  4ucnaa.  PanMoHanbHBIE M UppalUOHAJbHBIE  YHCIA.
1.2 ApudmMeTndeckre orepanuud ¢ JICUCTBUTEIbHBIMU duciaamu. [IpuOmmkEéHHBbIC
BBIUNCJIEHMS], [TPaBUJIa OKPYIJICHUS, IPUKKJIKA U OLIEHKA pe3yJIbTaTa BbIUMCICHUN
Crenenp ¢ mensiM nokaszareneM. CranpapTHas (opma 3alucH JeHCTBUTENBHOTO
1.3 yucna. Mcnonp3oBaHue MOAXOASIIECH (OPMBI 3alMCH JICUCTBUTEIBHBIX YHCEI IS
pelIeHNs IPaKTUYECKUX 33]1a4 U IPEJICTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATYpaJbHOW cTeneHH. J[eHCTBHS ¢ apuMETHUECCKUMHU
' KOPHSIMHM HaTypaJbHOU CTEIICHU
s CuHyC, KOCHHYC W TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHMs U HEPABEHCTBA
2.1 ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBaHUS
55 [IpeobpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpUYECKHE (POPMYJIbI
53 VYpaBHeHHE, KOpeHb ypaBHeHus. HepaBeHCTBO, peleHue HepaBeHCTBa. Meton
' MHTEPBAJIOB
24 Pemenue nensix ¥ IpoOHO-paLlMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pewenne nppaniuoHaJIbHBIX YPAaBHEHU U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN
57 [Ipumenenue ypaBHEHUI 1 HEPABEHCTB K PELLIEHUIO MaTEMAaTUUECKUX 3a/1ad U 3a]a4
' U3 pa3IMuHBIX 001acTell HAyKU U peaslbHOM KU3HU
3 DOyHKINUH U TpaPuKH
3.1 Oynkuus, cnocoObl 3amanus QyHkuuu. I'padux ¢ynxmum. B3aumnao obOparHble




byHKIIUN
32 Obnactp ompeneneHUs W MHOXKECTBO 3HaueHWd ¢yHkumu. Hymm QyHKmm.
' [TpomexyTKkH 3HaKONOCTOAHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU
13 CrenenHass (QyHKIMS C HaTypalbHbIM M LEJIbIM IOKa3zaTeneM. EE cBolicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOPHS /1-0i CTETIEHU
34 Tpuronomerpudeckas OKpPYXKHOCTb, ONpPEACICHHE TPUTOHOMETPHUECKUX (DYyHKIHIA
' YHCJIOBOI'O apryMeHTa
4 Havana maremaTuueckoro aHainunsa
il [MocnenoBatenbHOCTH, CHOCOOBI 3aJaHHs IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' [10CJIE10BATEIbHOCTH
Apudmernueckass U TreoMeTpuuecKas mporpeccuu. beckoHeuHo yObIBarouias
42 reomerpuueckas mporpeccusi. CymMma OecKOHEYHO YOBIBAIOIIEH I'€OMETPHUYECKOM
' nporpeccun. dopmyna ciokHbBIX NpoleHToB. lcmonb3oBaHue mnporpeccuu JUis
pelIeHNs peallbHbIX 3aJa4 IPUKIAIHOTO XapaKTepa
5 MHoOxecTBa U JIOTuKa
MHoxecTBO, omepauuu HaJl MHOXecTBamH. Jluarpammsl Oiinepa — Benna.
5.1 [IpuMeHeHHEe TEOPETHKO-MHOXKECTBEHHOI'O ammapara i ONMCAHUS peabHbIX
IPOIIECCOB U SIBJICHUH, TP PEILICHUH 33/]]a4 U3 APYTHX YUeOHBIX MPEIMETOB
52 Ornpenernenue, Teopema, CIeACTBUE, J0Ka3aTeIbLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncia. [IpusHaku 1ea1MMOCTH LENbIX YHCET
1.2 Crenens ¢ pallMoHaIbHBIM Moka3areneM. CBOMCTBa CTEIEHU
1.3 Jlorapudm uncna. [lecarnunbie U HaATypaibHbIE JOrapupMbl
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 [IpeoOpazoBanue BEIpAKEHHIA, COAECPIKALIMX JIOTApU(MBI
55 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINUX CTEIICHH C PAl[MOHAJIbHBIM
. [I0Ka3aTeleM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IToka3arenbHble ypaBHEHUs U HEPABEHCTBA




2.5 Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA
6 Cucrtembl JIMHEHHBIX ypaBHeHUM. PemieHue MNpUKIATHBIX 3a7a4 C MOMOIUIBIO
' CHUCTEMBbI JINHEHHBIX YPaBHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
)3 [IpuMeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO0 MATEMATHYECKUX 3a7a4
. Y 3aj1a4 U3 pa3IMuHbIX 001acTell HayKU U peajlbHOM JKU3HU
3 OyHKIUYU U TpapUKU
Oynkuus. Ilepmomnueckue ¢yHkuu. [IpoMEXyTKH MOHOTOHHOCTH (DYHKIIWH.
3.1 MakcumMymMbl ¥ MHHUMYMBI (GyHKnud. Haumbonbliee W HauMeHbIee 3HAYCHUE
(GYHKIIUM HAa TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
33 [Noxa3zaTtenpHas u norapudmuyeckas GyHKINH, UX CBOWCTBA U IpaduKu
3.4 Hcnonb3oBanue rpadukoB PyHKIUN A1 pEIICHUST YPABHECHUH U IMHEWHBIX CHCTEM
Hcnonp3oBanue rpadukoB  (QYHKIUM OIS  UCCIENOBaHUS  IPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOpble BO3HHKAIOT NpPU PEIICHUH 3aJad M3 JPYrux Yy4eOHBIX
IIPEAMETOB U peabHOMN KU3HU
4 Havana maremaTuueckoro aHainunsa
4.1 HenpepsiBable DyHKIIMH. MeTO MHTEPBAJIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas ¢pyHkuu. ['eomeTpuueckuii 1 GU3NIECKUI CMBICT TTPOU3BOHON
T [TpousBoaubie 3neMeHTapHbIX GYyHKIUN. DOpMyNbl HAXO0XACHUS MPOU3BOTHOMN
' CYMMBI, IPOU3BEICHHS U YACTHOTO (DYHKIUI
[IpumeneHre NPOU3BOJHOM K HCCIECNOBAaHUIO (YHKIMHA HAa MOHOTOHHOCTH U
4.4 3KCTpeMyMbl. Haxosxaenne HauOoJbIIero ¥ HAaMMEHBLIETO 3HA4YeHUs (QYHKIUH Ha
OTpE3Ke
[IpuMeHeHre NpOn3BOIHON 1711 HAXOXKIECHHS HAaWITy4dlIero peleHns B NPUKIAIHbIX
4.5 3aJadax, I ONpEeIeNieHHs CKOPOCTH THpoIlecca, 3aJaHHOro (GopMyloil uiu
rpagukoM
4.6 [TepBooOpaznas. Tabnuia mepBooOPa3HBIX
. WuTerpain, ero reoMmerpuueckuil M pusnueckuii cmpica. Beruncnenue nurerpaia mo

dopmyne Hetorona — JleiiOHua




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETI'O OBIIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJibTATaM OCBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 001ero
TpedOBaHMS o0pa3oBaHus

Brnanenne meronamu J0Ka3aTeNbCTB, AJTOPUTMAMH pELICHUS 3a]ad;
yMeHHe (GOpMYJIHpOBaTh W ONEPUPOBATh IOHATHUSMHU: OIpE/CIICHHE,
aKkCHOMa, TeOpeMa, CIEJICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCWIIbHBIC (POPMYITHPOBKH; IPUMEHATH MX; YMEHHE (OPMYITUPOBATH
0o0paTHOE W MPOTHBOIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH NMPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY,
NPOBOJUTH JIOKAa3aTEIbHBIC PACCY)KJIEHUS TpPH PpEHICHUH 3a/ad,
1 OLICHMBATh  JIOTMYECKYIO  IPAaBUIBHOCTh  PACCYXKICHHH;  yMEHHE
OIEPUPOBATH MOHATUSMHU: MHOXECTBO, MOJMHOXECTBO, OINEPAllUU Hal
MHO)KECTBAMH; yYMEHHE HCIIOJIb30BATh TEOPETUKO-MHO)KECTBEHHBIH
anmapar Ui OIMCAaHUs pealIbHBIX MPOIECCOB U SBJICHHUNA U NIPU PELICHUN
3a1a4, B TOM 4YHUCIE W3 JAPYTUX Yy4YeOHBIX IPEJIMETOB; YMEHHE
OIIEpPUPOBATH MOHATHAMHU: rpad, CBI3HBINA rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; yMEHHE 3a/JaBaTb M ONHUCHIBaTh TIpadbl Pa3TUIHBIMU

croco0amMu; NCIOIB30BATh Tpadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh IOHATUSAMH: HATYPAIBHOE YUCIIO, LEI0€ YUCIIO,
CTEIEHb C LIEJIBIM II0KA3aTesIeM, KOPEHb HaTYpaJbHOU CTEIICHU, CTEIICHb
C palMOHaIbHBIM  IIOKa3aTeleM, CTENeHb C  JICHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHHYC, KOCHHYC U  TaHICHC
IIPOU3BOJIBHOIO 4YHUCJIA, OCTATOK II0 MOJIYJIIO, PalUOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HATypajbHBIX,  LEJBIX,
palMOHAIbHBIX, JCHUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
IIPU3HAKN JI€JIMMOCTH, HaUMEHBIIMM OOIIMI AEnuTeNb U HauMEHbIIEe
of1iee KpaTHOe, alNropuT™ EBKiINIa IpU pelIeHuy 3a/1a4; 3HaKOMCTBO €
pa3IMYHBIMM  IO3ULMOHHBIMH  CHUCTEMaMH  CYHUCIICHMS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUI U IpeoOpa3oBaHUsl BBIPAXKEHUH CO
CTENeHsIMH M JiorapupmMamu, Mpeodpa3zoBaHus APOOHO-pALMOHATIBHBIX
BBIDQXCHUM; yMEHHME OIIEPUPOBATH IOHATUAMU: I10CIEN0BATEIBHOCTD,

apudmernueckas nporpeccusi, reoMeTpuyecKas rporpeccus,




OeckoHeuyHO yObIBaromiass TeoOMETpUYecKass MPOrpeccus; yMEHHE
3aJaBaTh M0CJIE10BATEILHOCTH, B TOM YHUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OIEpUPOBaTH MOHATHAMHU: KOMILJICKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMIUIEKCHOTO
yruciaa, (¢GopmMa 3amucHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUIrOHOMETpHUYECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(pMeTHYECKUe ICWCTBUS C KOMIUICKCHBIMH YHCIIAMH; IMPHBOIHUTH
IPUMEpPbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBaTh
HNOHATHSMM:  MaTpuma 2x2 u  3X3, ompeneiauTenb  MaTpULbI,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue omnepupoBaTh MOHATUSMU: pallMOHAJIbHBIC, HUPpPALUOHAIIBHEIE,
MOKa3aTeIbHbIC, CTENECHHBIC, JOrapu(MHUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHHUsSI U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE ONEPUPOBATH
MOHATUSMH: TOXJIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YypaBHEHUH U HEPaBEHCTB, PaBHOCHUIBLHOCTD
YpaBHEHUI, HEpPaBEHCTB M CHUCTEM; YyMEHHME pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMbI C TOMOINBIO PAa3IMYHBIX MNPUEMOB; pelIaTh
ypaBHEHUs, HEPAaBEHCTBA U CHCTEMbl C MapaMeTpoM; MPUMEHSTbH
YpaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI JUIsl PELIEHMs] MaTeMaTUYECKUX

3aJa4 M 3a/1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U peallbHOM KU3HH

YMeHue omnepupoBaTh MOHATHAMH: (QYHKUIUSA, YETHOCTH (PYHKIUH,
MEePUOJUYHOCTh (YHKIUU, OTPAHMYEHHOCTb (PYHKIIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (YHKIUU, HanOoJblliee U HaUMEHbIIIEe 3HAUYCHUS
(GyHKIIMU Ha IPOMEXKYTKE, HeMpepbIBHAA (YHKIIHUS, aCUMITOTHI Tpaduka
GbyHKIMY, epBas U BTOpas MPOU3BOJAHASA (DYHKIIMU, TEOMETPUUECKUN U
¢u3nveckuil CMBICT TPOM3BOJHOW, NEpBOOOpa3Has, ONpeneIEHHBIN
MHTETpajl,; YMEHHE HAXOJIUTh ACUMOTOTHI Tpaduka (yHKUUH; YMEHHE
BBIUUCIATh IPOU3BOJAHBIE CYMMBI, IPOMU3BEACHUS, YAcCTHOIO H
KOMIO3UIMN (YHKIUI, HAXOAUTh YpaBHEHHE KacaTelbHOU K rpaduky
(GyHKIMK; yMEHUE HaXOIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE UCIOJIb30BaTh IPOU3BOJIHYIO [UIsl HUCCIENOBaHUS (YHKIUH,
HaXOJUTh HAuOONbIIME W HAWMEHBIINE 3HAUYCHUS (PYHKIIHI, CTPOUTH
rpaduKy MHOTOYJICHOB C HCIIOJIb30BAHMEM arrapaTa MaTeMaTH4eCKOIro
aHaJIM3a; IMPUMEHATh IPOU3BOJHYIO JJIi HAXOXKIEHUS HAWIydlIero
peuieHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-d)KOHOMUYECKUX H

(bU3MYECKUX 3a7a9ax; HAXOIUTh TUIOMIAIU U 00BbEMBI (PUTYpP C TTOMOIIBIO




HUHTCrpajga;, NpuBOAUTL HNPUMCPBI MATEMATUYCCKOTO MOACIIMPOBAHUA C

noMouIbio AuddepeHnanbHbIX YpaBHEHHM

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKUUH, OOpaTHas
GbyHKIMSA, KOMIO3UIUSA (YHKUWH, JTUHEHHas (DyHKIMS, KBaJpaTU4HAs
byHKIIHS, parmoHaJIbHAs byHKIMS, CTEeTNeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHEe  (DYHKIUH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKLIMH, TOKa3aTelabHas M Jorapudmuyeckas (GYHKIHUU; YMEHHE
CTPOUTH Tpa(UKH HM3Y4YEHHBIX (YHKLUHH, BBIIOJIHATH IMPeoOpa3oBaHUs
rpaduKoB (GYHKUHUH, UCIIOIB30BaTh I'paQUKH AJIs U3y4EHHsI IIPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUH 3a7ad U3 APYruX y4eOHBIX MPEIMETOB H
3aja4 U3 peajbHON JKU3HU; BBIPAXaTh (POPMYITaMU 3aBUCUMOCTH MEXITY
BEIMYMHAMH; HCIIOJNb30BaTh CBOMCTBA W Tpapuku (QyHKOUH IS
peleHus ypaBHEHHI, HEPABEHCTB U 3a/1a4 C IapaMeTpaMu; n300pakaTh
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXKECTBA pCEIICHUM ypaBHEHUH,

HEPaBCHCTB U NX CUCTEM

VYMeHue pemath TEKCTOBBbIE 33/ayM pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOIEHTHI, JOJH W YacTH, HA JBHXEHHE, pabOTy, CTOMMOCTh TOBapOB H
YCIIyT, HAJIOTH, 33J1a4i U3 00JIaCTH yNpPaBJIEHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTABJIATH BBIPAKEHUS, YPAaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBI IIO0 YCIIOBUIO 3a/ayH, MCCICIOBATh IIOJ[yYEHHOE PEIICHHUE U
OLIEHUBATh IPABJONOAOOHOCTh pPE3YyJIbTATOB;, YMEHHE MOJEIUPOBAThH
peajbHbIE CUTyallUM Ha A3bIKE MATEMAaTHUKHU; COCTABJIATH BBIPAXKCHUA,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHIO 3aJayH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM aIlapara

anreOppl, UHTEPIIPETUPOBATH MOTYUCHHBIN pPe3ybTaT

YMeHue onepupoBaTh MOHATUAMU: CpellHee apu(pMeTHYecKoe, MeinaHa,
HauOonpIlee ¥  HAWMEHbLIEe 3HAYEHUs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOro HaOoOpa; YMEHHE W3BIICKATh,
MHTEPIIPETUPOBATh HMH(OpPMALIMIO, TPEICTABICHHYI0 B TabiuIax, Ha
auarpaMMax, rpaukax, OTpakarollyto CBOHCTBA PEAbHBIX MTPOIIECCOB
SBJICHHIA; TIPEICTABIIATH HH(POPMALIHUIO C TIOMOIIBIO TAOJIHII M AUArpaMM;
UCCIIeI0BaTh CTATUCTUYECKHE aHHBIE, B TOM YHCJIE C NPHUMEHEHHUEM
rpadMUecKuX  METOJOB UM  AJIEKTPOHHBIX  CPEACTB;  rpaduyecku
UCCIIE0BaTh COBMECTHBIC HAONIOACHUS C TOMOINBIO JHAarpaMm

paccenBaHys U JIMHEWHOU Perpeccuu




YMeHHE OIepupoBaTh MOHATHUAMU: CIyYaWHBIA ONBIT M CIIy4aliHOE
COOBITHE, BEPOSATHOCTb CIYYalHOTrO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TIpaUUeCKUX METOIOB; NPUMEHSTH
(GopMynbl CIIOKEHUS] M YMHOXEHHS BEpOSATHOCTEH, (hOpMyiy IOJIHON
BEpOSATHOCTH, (popmyny bepuyim, komOuHaTOpHBIE PaKTHl U (HOPMYJIBL;
OLIEHUBATh BEPOSITHOCTH pEATbHBIX COOBITUH; YMEHHE OIEpPHPOBATH
NOHATUSAMH: CIIydaiiHas BeJWYHMHA, paclpelelieHue BepOsSTHOCTEH,
MaTeMaTU4eCKoe OXHMJaHWe, AMCIEpCUs U CTaHIApTHOE OTKIOHEHHE
CIly4yailHOH BeNWYMHBI, (QYHKIHUU pacCHpelesieHus W  IUIOTHOCTH
PaBHOMEPHOr0, IOKAa3aTeJbHOIO W HOPMAJIbHOIO pacIpelesieHull;
YMEHHE UCIOJIb30BaTh CBOWCTBA M3YYCHHBIX pPAaCHpeleNeHU JUIs
peleHusl 3ajad; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBIOOPOYHBIX HCCIEAOBAHUH; yYMEHHE TPHUBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHHE ONEPUPOBATH MOHATUSMH: COYETaHUE, IEPECTaHOBKA,
YHUCIO COYETaHWH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PAKTHI M PaCCyKICHHS JUIs PELICHUS 3a/a4;
OLIEHUBATh BEPOSITHOCTH  peallbHbIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH IIOJyYCHHBIA PE3YJIbTAT

YMeHue omnepupoBaTh MOHSATHUSIMU: TOYKA, TMpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJA, IUIOCKMHA yro,
IBYTPaHHBIA YTroJl, TPEXTPAaHHBIA Yroy, CKpEIIMBAIOIIMECS MpsMbIe,
[apaJuIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yrou
MEXy MNPSAMBIMH, YTOJ MEXAY HPsIMOW U TIUIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMU, PACCTOSIHME OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMU, PACCTOSTHUE MEX]y TUIOCKOCTSIMHU; YMEHHE HCIIOIb30BaTh IPU
pelIeHnr 3aa4 U3ydeHHbIE (AKThl U TEOPEMbI IUIAHUMETPUU; YMCHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXAIOLIETO0 MHpA; CTPOUTH
MaTEMaTUYECKUE MOJIENM C IIOMOIIbID TI'€OMETPUYECKUX IOHATUH H

BCJIIMYMH, P€IIATh CBA3AHHBIC C HUMHU IPAKTHYCCKUEC 3a1a4u

10

YMeHue onepupoBaTh MOHATHAMH: IUIOMAAL (GUTYpBl, 00bEM (UTYpHI,
MHOTOTPaHHHK, MPaBHJIbHBI MHOTOTPAHHUK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenunesn, Npu3Ma, NUpamuia, (Gurypa U IOBEPXHOCTD
BpalleHus], HWIMHAP, KOHYC, Imap, cdepa, miomans chepsl, mIomab
MOBEPXHOCTU TNHPAaMUJBI, TPHU3MBI, KOHyca, LWIMHAPA, 00BEM KyOa,

IpsAMOYTOJIBHOTO IapaJuICICIMIcaa, InupaMuabl, IPU3Mbl, LHUIXHIPA,




KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUsS KOHyCa U IMIIMHJPA,
napajulelbHble OCH WM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacamomascs chepbl, HWIMHAPA, KOHYCa; yYMEHHE CTPOUTH CEUYEHUE
MHOTOTpaHHHKA, N300pakaTb MHOTOTPAaHHUKH, (QUTYPHI U TIOBEPXHOCTH
BPAILCHHS, UX CEUYCHUS, B TOM YHUCIIE C IIOMOIIBIO 3JICKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHATh CBOMCTBA T€OMETPHUYECKUX (UTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaThH OINpPENEIICHUS U3Y4aeMbIX (DUTYpP, BBIABUIaTh THIIOTE3bI
O CBOWCTBAax M NPU3HAKAX T'€OMETPUUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OrpoBepraTb MX; YMEHHE IMPOBOAUTH Kiaccupukanuio ¢uryp mno
pa3IUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JIOTIOIHHUTEIBHBIC

MMOCTPOCHUS

11

YMeHue omnepupoBaTh MOHITHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOAOOMsA, TOAOOHBIE (UTYpBI; YMEHHE
pacrio3HaBaTh paBHbIC W TOJOOHBIE (UTYpHI, B TOM YHCIE B MPHUPOJIE,
UCKYCCTBE, apXHTEKTYpE; HCIIOJIb30BaTh T'€OMETPHUYECKHE OTHOIICHHUS
NpHU PEUICHWW 3a/iady; HAXOJWTh TEOMETPUYECKHE BEIMYMHBI (JUIMHA,
yroJ, TUIOmans, OOBEM) TpHW pEHICHUH 3aJa4 U3 JPYruX Y4eOHBIX
MPEIMETOB M U3 PEaTbHOM JKU3HU; YMEHHE BBIUYUCIISATH T€OMETPUUYCCKHEC
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIAa/b, O0BEM, IUIOMIA/lb TTOBEPXHOCTH),
UCTOJB3ysl M3YYCHHBIC (DOPMYJIBI M METOJbI, B TOM YHUCIE: IUIONIA]b
MMOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA, IWIHH/PA, TUIOMAIL CeEphI;
00bEM Ky0a, MPSIMOYTOJILHOTO MapajuIeNeuIe/ia, MTUPAMHIbI, TTPU3MBI,
WIMHIpPA, KOHYyCa, IIapa; yMEHHWE HAXOIUTh OTHOIICHHE OO0BEMOB

MoI00HBIX (huryp

12

YMeHne onepupoBaTh MOHATHIMHU: MPSMOYTOJIbHAS CHCTeMa KOOPAHMHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCIO, PA3JIOKCHUE BEKTOpa Mo 0asucy,
CKQJISIPHOE TPOU3BE/ICHHE, BEKTOPHOE IPOU3BEICHHUE, YroJl MEXKIY
BCKTOpPAaMH; YMCHHC HCII0JIb30BATh BeKTOpHBII;'I nu KOOpI[PIHaTHBIﬁ METO/
JUIE  pEIICHHsT TeOMETPUYECKMX 3ajad W 3ajad Jpyrux y4eOHbIX

npeaMeTOB

13

VYmMmenue BBI6I/IpaTL HOI[XOI[;IH_II/If/'I MCTOL JI1 PpCHICHUA  3ada4du,
IIOHUMAaHHUEC 3HAYMMOCTH MAaTEMAaTUKW B M3YUCHUW IIPUPOIHBIX H

O6H.[CCTB€HHBIX ImponeccoB u HBJ’IGHI/If/'I; YMCHHUC  PACIIO3HABATb




MPOSIBJICHUE 3aKOHOB MaTeMaTUKH B HCKYCCTBE, YMEHHE IPHUBOJUTH
NpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM W  MHUPOBOH

MaTeMaTHYECKOU HayKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D
HO MATEMATUKE

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

Kon

1 Yucna 1 BBIYUCICHUS

1.1 Harypainbnbie u nemnsie yncna. [Ipu3Haku 1e1MMOoCTH HENbIX YUCE

- Panmonaneubie  uncina. OOBIKHOBEHHBIE W JIECATHUYHBIC JApOOU, MPOLEHTHI,
' OCCKOHEUYHBIC MTEPUOANUCCKUE APOOH

13 Apudmerndeckuii KOpeHb HaTypalnbHOW creneHu. [leicTBust ¢ apudmeTrndaecKuMu
' KOPHSIMH HaTypalbHOU CTEIIEHU

14 Crenens ¢ nenbvM nokaszareneM. CTeneHb ¢ palloHaIbHBIM NoKa3aTeneM. CBoMCTBa
' CTENeHU

s CuHyCc, KOCHMHYC M TaHI€HC 4YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTe€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm uucna. JlecaTuunbie 1 HATypaIbHBIC JTOTAPU(MBI

JelictButenbHble  4uciaa. ApudMETHYECKHE ONEepalMk C JIeHCTBUTEIbHBIMU
1.7 ymciamu. [IpubnnxEHHbIE BBIYMCIECHUS, IPAaBUIa OKPYIJIEHUS, IPUKHUKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpa3zoBaHue BeIpaKCHUH

1.9 KommuiekcHble uncna

2 VYpaBHEeHUs U HEPABEHCTBA

2.1 Llenbie u qpoOHO-palMOHATBHBIC YPABHEHUS

2.2 UppanuonaibHbie ypaBHEHUS

2.3 TpuronomeTpudyeckue ypaBHEHUS

2.4 [TokazaTenpHbIC U JTOrapU(PMUYECKUE YPABHEHUS

2.5 Lenbie u 1poOHO-palIOHATILHBIE HEPABEHCTBA

2.6 UppanmonaibHble HEpaBEHCTBA

2.7 [TokasarenbHbIC U IOTapUPMUIECKIE HEPABEHCTBA

2.8 TpuroHomeTprudecKkue HEPABEHCTBA

2.9 CucreMsl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11

Matpuia cucTemsl JIMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




3 QOyHKIUYU U TpapUKU
31 Oynkuus, cnocoObl 3amanus ¢yskuun. ['paduk ¢yHkumu. Bzanmuo oOpaTHBIE
' byukun. Yétnele u Heu€THble QyHkumu. [lepuoanueckue GpyHkuum
Ob6nacte ompeselneHuss U MHOXKeCTBO 3HaueHud ¢GyHkuuu. Hynu dynkuum.
32 [IpoMexyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXKYTKH  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymbl ¥ MUHUMYMBbl (pyHkuuu. HauOonbliee W HauMeHblliee 3HAYCHUE
(GYHKIMN Ha TPOMEKYTKE
13 CrenenHast (yHKIUST C HATypaJbHBIM M IENBIM IOKa3areneM. E€ cBoiicTBa u
' rpaduk. CBoicTBa U TpaduK KOPHS 1-0l CTEHIEHU
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKU
3.5 [Noka3zaTtenpHast u orapudmudeckas GyHKIHH, UX CBOWCTBA U TpaduKu
. Toukum paspeiBa. AcumnTorel TpadukoB ¢yHkmuil. CoiicTBa  (QYHKIIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeNBLHOCTH, CIIOCOOBI 3aaHMs ITOCIIEN0BATENLHOCTEN
3.8 ApudmeTrnueckasi U reoMeTpuueckas rnporpeccuu. opmyia cI0KHBIX TPOIEHTOB
4 Hauana maremarnyeckoro aHaamnsa
4.1 [TpousBonas ¢pyHkmuu. [Ipon3BoHbIE JIeMEHTApHBIX (PYHKITUH
[IpumeHeHre NPOM3BOAHONW K HCCIENOBAaHUIO (GYHKIMI Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxieHne HaumOOJBIIEr0 W HAUMEHBIIETO 3HAYCHUS (YHKIHH Ha
OTpe3Ke
43 [TepBooOpaznas. MuaTerpan
5 MHokecTBa U JIOTUKa
5.1 MHoOecTBO, onepanuu HaJ MHOX)ecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuKu




7.4 Tena u NOBEPXHOCTH BpAILCHUS

7.5 Koopaunats! 1 BEKTOpEI

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YHEHUKA

Marematuka: areOpa 1 Hadaa MareMarndeckoro ananusa. 10 kmacc: 6a30BbIi 1
yrayonennsiit yposau / FO.M. Kansrun, M.B. Tkauésa, H.E. ®&noposa, M.H.
[[Tabynun - [Ipocsemenue, 2020 roa

Maremaruka: anredpa 1 Hayajia MaTeMaTuueckoro ananusa. 11 kmacc: 0a30BbIid
u yriy6nennsiii ypoau / FO.M. Kansrun, M.B. Tkauésa, H.E. ®énoposa, M. 1.

[[Tabynun - [Ipocemenue, 2020 roa

METOAUYECKHUE MATEPUAJIBI 1JISI YUUTEJISA

N3yyenue anreOpsl 1 Ha4aJl MATEMAaTUYECKOIO aHau- 3a B 11 kitacce : KH. U1
yuutens / H. E. ®enoposa, M. B. TkaueBa. — M. : IIpoceenienue, 2009
AnreOpa 1 Hadana MmaTeMaTudeckoro ananusa. 11 kmacc. ba3oBblii u
yriyOn€HHbIN YpoBHH. MeToinueckue pekoMeHaauu K yaeonuky 0. M.

Komsiruna, M. B. Tkauésou, H. E. ®€noposoit u ap.
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