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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 KJTIACC
KoumnuecTBo yacos
Ne HanmeHoBaHMe pa3e/ioB U TeM DJIeKTpOHHbIe (LM(ppOBbIE)
KonTpousn IIpakTHyeck
n/n NPorpamMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
bIe padoThI ne padoTbl
MHoOxecTBa pallMOHAIbHBIX U
1 JIEMCTBUTENBHBIX YHcell. PalinoHaabpHbIe 14 1 https://m.edsoo.r/KYG7NZURY
YpaBHEHUS U HEPABEHCTBA
o .C
2 YHKLIH 1 rpaguich. CTENeHb ¢ uemb 6 https://m.edsoo.rw/ESM1F56M3
MOKa3aTeseM
A €TUYECKNN KOPEHb N—OM CTEIEHHU.
3 PH(MCTHHCCKHIE KOpeHb 1 CTenet 18 1 https://m.edso0.ru/W2CV80370
UppanmonanbHpie ypaBHEHHUS! U HEPABEHCTBA
DopMyIs
4 TpUTrOHOMETPUHU. T pUroHOMETpUYECKHUE 22 1 https://m.edsoo.ru/ WNIES6GMP
ypaBHEHUS
5 [TocnenoBaTeabHOCTH U IPOIPECCHH 5 https://m.edsoo.ru/0INYSKYRU
ITos , 0000 ;
6 TOP CHIHE, ODODIIEHHE, CHETENMATHSAIIA 3 1 https://m.edsoo0.ru/SEBERIVK 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KUIACC

KoauuecTBo yacos

Ne HaunmMeHnoBaHMe pa3/iesioB U TeM DJIeKTpOHHbIe (LM (ppOBbIE)
n/n NPOrpaMMbl Bcero Konrpoabi HpakTieck o0pa3oBaTe/bHbIE PECYPChI
bIe padoThI e padoTbl
CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [Toka3zarenbHas ¢pyHkuus. [lokazarenbHble 12 1 https://m.edsoo.ru/SSEJGAPNA
YPaBHEHHUS U HEPABEHCTBA
Jlorapugmuueckas GyHKIUS.
2 Jlorapugmuueckue ypaBHEeHHs U 12 https://m.edsoo.ru/107CT1AVS
HEPABEHCTBA
Tpuronomerpuyeckue GyHKIUN U UX
3 rpadguku. TpUroHOMETpHUIECKHE 9 1 https://m.edsoo.rt/ XRW8YNBTP
HEPaBEHCTBA
4 [IponsBoaHas. [IpumeHeHne Npon3BOIHOM 24 1 https://m.edsoo.ru/DKIVLOTN4
5 WMHTerpai u ero npuMeHeHus 9 https://m.edsoo.rw/ALMBWA4BH
6 CucreMsl ypaBHEHHI 12 1 https://m.edsoo.ru/GTO833N3F
7 Harypasnbnbie u 11esbie yucia 6 https://m.edsoo.ru/RSROSSJFR
8 HOBTOP eHHE, 000DILICHHE, CHCTeMATH3ANNA 18 2 https://m.edsoo.rut/BFUNE9BGN
3HAHUU
OBIIEE KOJIMYECTBO YACOB 10 102 6 0

[NPOTPAMME







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
/o

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoa
bHbIC
padoThI

IIpakTHye
CKHe
padoThI

Jlara
usyue
HUS

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

MHO)KCCTBO, ornepanru Hal MHOXKXCCTBAMU.

Huarpammsl Dlinepa—Benna

https://m.edsoo.ru/HUOLULGL9

PanmoHansHBIC YKCHA. OOBIKHOBEHHBIC U
ACCATUYHBIC I[pO6I/I, IMPOLCHTHI,
OCCKOHECUHbBIE MepuoaANICCKUC ,Z[pO6I/I

https://m.edsoo.ru/37WAS8YES4

Apudmernueckue oneparuu c
palOHaIbHBIMU YHACIAMH,
peoOpa30BaHUs YNCIOBBIX BHIPAXKEHUN

https://m.edsoo.ru/8J YFUB5M4

[Ipumenenue apode u TPOLUEHTOB IS
penieHus NpUKIaaHbIX 33/1a4 U3
Pa3IMYHBIX OTpaciiel 3HAaHUW U PeabHOU
KU3HU

https://m.edsoo.ru/PFOU2V 681

[Ipumenenue apode u TPOLEHTOB IS
penieHus NPUKIAAHbIX 33/1a4 U3
Pa3IMYHBIX OTpaciiel 3HAHUU U PeaJbHOU
KU3HU

https://m.edsoo.ru/MHOTOXN3E

HeiicTBuTenbHble yncia. PalimoHaabHbIe U
HWppalOHAIIbHBIC YHCIIa

https://m.edsoo.ru/P3JPHC8MO

ApudmeTrnueckue oneparuu c
Z[GflCTBI/ITGJ'IBHI;IMH qucjaaMu

https://m.edsoo.ru/IMQWZ24T1

[TpubnnxEHHBIE BEIYUCIECHUS, TPaBUIa

https://m.edsoo.ru/JFSKM11EJ




OKpYTJICHU:, IPUKHUJIKA U OLICHKA
pe3yibTara BBIUMCIICHU N

TO)KZ[GCTBa N TOXJICCTBCHHBIC

pPEIICHUA NPAKTHICCKUX 3a1a4 1
MpEACTABICHUA JaHHBIX

9 https://m.edsoo.ru/VA4VH6PID
npeoOpa3oBaHUs

10 VYpaBHeHuUe, KOPEHb YPAaBHEHHS https://m.edsoo.r/KFDEBHI7I

11 HepaseHcTBO, pellieHrEe HEpaBEHCTBA https://m.edsoo.ru/83KWSU6M4

12 Meron nHTEpBaAIOB https://m.edsoo.ru/EIXGRN3DO

13 Pemenne IVIGJIBIX U 1poOHO-paIMOHATbHBIX hitps://m.cdsoo.r/ | SCWMIUIR
YpaBHEHUI U HEPABEHCTB
KonrponbHas padora no Teme

14 "N{HO)KCCTBa PaftHOHAIIBHbIX 1 https://m.edsoo.ru/T9SVYRBXM
NEMCTBUTENBHBIX Uncel. PaninonanbHele
YpaBHEHHUSI U HEPABEHCTB"

s |, enocotu sty s medson WLUYTSYGX
I'padux Gynkiuu. O6sacTh onpeneneHus

16 H MHOACCTBO 3HaCHI pyHKuin. Hysti https://m.edsoo.ru/KN7K418VC
¢bynkuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA

17 YérHble ¥ HeUETHBIE PYHKIINU https://m.edsoo.ru/TCHOJOUPK
CreneHs C LIeTbIM [TOKa3aTEIeM.

18 CrangaptHas ¢popMma 3anucu https://m.edsoo0.ru/7TS62DZBQ
NeHCTBUTENBHOTO YUCIIa
Hcnonb3oBanne noaxosmen Gopmbl

19 3aMycy AEUCTBUTEIbHBIX YUCEI JIS https://m.edsoo.r/UWPAJIN10




CrenenHas GyHKLHUS C HATYpaJIbHBIM U

20 eabIM IokazareieM. E€ cBolicTBa U https://m.edsoo.ru/13LIS0GEE
rpaduk
ApudMeTHUECKNI KOPEHb HATYPATILHON
21 pu p yp https://m.eds00.ru/7TCVYEVAV7
CTEIIEHHU
ApudmeTnueckuii KOpeHb HATYpPaIbHOU
22 pud p yp https://m.edsoo0.ru/KQBCYHLS5Y
CTEIEHU
CaoiicTBa apuPpMETHIECKOTO KOPHS
23 . https://m.eds00.1u/169L.4JVYQ
HaTypaJbHOW CTENEHU
CoiicTBa apu(MeTH4ecKOro KOpHs
24 . https://m.edsoo.ru/77PFLCQ8N
HaTypaJlbHOU CTENEHU
CBoiicTBa apupMETHUECKOTO KOPHS
25 1?, ¢ p https://m.edso0.ru/G5SWZ3RWF
HaTypaJlbHOU CTENEHU
elficTBUA ¢ apu(PpMeTUUECKUMI KOPHIMU
26 A . pud p https://m.edsoo.rw/KBGV9J41B
Nn—Oi CTENEHN
elficTBUA ¢ apu(PpMeTUUECKUMI KOPHIMU
27 a . pud p https://m.edsoo.ru/YG9QJLHAI
Nn—Oi CTENEHN
eficTBUA ¢ apupMETHIECKUMHU KOPHAMUA
28 A . pd p https://m.edsoo.ru/3AMIGAHQSM
Nn—OH CTEHNEHU
eficTBUA ¢ apupMETHIECKUMHU KOPHAMUA
29 A . pu¢ p https://m.eds00.ru/3AMOROG1D3
Nn—OH CTENEHU
elficTBUA ¢ apu(PpMeTUUECKUMI KOPHIMU
30 A N pud p https://m.edsoo.ru/NRYVSE6Z8
Nn—Oi CTENEHN
Perenue nppaninoHaIbHBIX YDABHEHNN U
31 ppatl P https://m.edsoo.r/NXMGYFSIS
HEPaBEHCTB
Pemenue nppannoHanbHBIX YPaBHEHUH U
32 ppant yp https://m.edsoo0.rut/OWXIFVOGJ

HCEPAaBCHCTB




Pemenue nppanoHaibHBIX YpaBHEHUH 1

33 https://m.edsoo0.r/T66K2RMY5
HEPaBEHCTB
Pemenue nppanmoHanbHbIX YpaBHEHUN U

34 ppatt P https://m.edsoo.ru/OAIN4WIJO
HEPaBEHCTB
Pemenne alMOHAaII ABHEHUU

35 HICTIE HPPAIHOHATLHEIY YpABHEHII 1 https://m.edsoo./ HWHUD2NNC
HEPaBEHCTB

36 CaoiicTBa 1 rpaduK KOpHS N-0i CTENEHU https://m.edsoo.ru/1E25E18SD

37 CBoiicTBa 1 rpauk KOpHS -0l CTENEeHU https://m.edso0.rt/QNZBIV7GS
KonTponbhas pabota no teme
"Apudmerndeckuii KOpeHb N—Oi CTETICHHU.

38 pH P https://m.edsoo0.ru/Q1KQCUC4D
UppanmonanbHpie ypaBHEHUS U
HepaBeHCTBA"
CuHyC, KOCHHYC U TaHT€HC YHUCIOBOTO

39 FHYE, KOCHILYE T THHICHE SHEIOBOT https://m.edso0.r/CPX3082P7
aprymeHTa
CuHyc, KOCHHYC ¥ TaHT'€HC YHCJIIOBOIO

40 Y Y ' https://m.edso0.r/KEQV00CZZ
aprymeHTa
ApKcuHyC, apKKOCUHYC U apKTaHTE€HC

41 P ye, @b Y P https://m.edsoo.ru/FOAWH45BG
YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCUHYC U apKTaHTEHC

42 P ye. ap Y P https://m.edsoo.ru/N4889EZ8R
YHUCJIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

43 onpeieJIeHue TPUTOHOMETPUUECKHIX https://m.edsoo.ru/5SZT2FBB9
(yHKIUI YHCIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

44 onpeielIeHue TPUTOHOMETPUUECKHIX https://m.edsoo.ru/YYZPF36KN
(yHKIUI YHUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE https://m.edsoo.ru/ISFSRJJ3N




(bopMmybl

OCHOBHBIE TPUTOHOMETPUYECKHE

46 https://m.eds00.ru/SC5U397F9
hopmyIsI
OCHOBHBIE TPUTOHOMETPUUYECKHE

47 https://m.edsoo0.ru/918HYTGCO
hopmyIsI
OCHOBHBIE TPUTOHOMETPUUYECKHUE

48 p p https://m.eds00.ru/COTMKQF48
dbopMyIbI
[IpeoGpasoBanue TPUTOHOMETPHUECKUX

49 peobp . p p https://m.eds00.ru/9IMO0AFCO
BBIpXEHUI
IIpeoOpasoBanye TPUTOHOMETPHUECKUX

50 beodp . p p https://m.edsoo.ru/LTBOUHA4F
BBIPKCHUI
[IpeoOpazoBanme TPUTOHOMETPUIECKUX

51 . https://m.eds00.ru/BOK9K8FGV
BBIPKCHUI
[IpeoGpasoBanye TPUTOHOMETPHUECKUX

52 peobp . p p https://m.eds00.ru/VM9110N5V
BBIpXEHUI
[IpeoGpasoBanue TPUTOHOMETPHUECKUX

53 peobp N p p https://m.edsoo.:u/GNKNPMR 1U
BBIpXKEHUI
Pemrenue TpuroHomMeTprudecKux

54 . https://m.edsoo.ru/56K85EHZU
ypaBHEHUM
Pemenue TpuronomMeTprudecKux

55 . https://m.edso00.ru/6XXPVVIXA
ypaBHEHUM
Perttenrie TpUrOHOMETPHUYECKUAX

56 vp p https://m.edsoo.ru/LEPISYY4W
ypaBHEHUN
Perttenrie TpUrOHOMETPHUUECKUAX

57 vp p https://m.edsoo0.ru/MUSCZXE6Q
ypaBHEHUH
Pemrenue TpuroHomMeTprudecKux

58 https://m.edsoo.ru/HPKOF4KJP

YpaBHEHUI




59

Pemenne TpuroHOMETpUYECKUX
ypaBHEHUH

https://m.edsoo.ru/FNX4E5SLUC

60

O606uienne no remMam "OCHOBHBIE
TPUTOHOMETpUUYECKHE (HOPMYJIBI.
Tpuronomerpudeckue ypaBHeHUs"

https://m.edsoo.ru/796P4UYBR

61

KonTponbHas padota no teme "®opmyisl
TPUTOHOMETPHH. TpUTrOHOMETpUYECKUE
ypaBHeHus1'"/Beepoccuiickas mpoBepouHas
pabota

https://m.edsoo.ru/RCOOETQONA

62

Htorosas koHTposbHAs paboTa /
Bcepoccuiickas nmpoBepouHasi pabota

https://m.edsoo.ru/OINT7D20Q5

63

O000111eH1E, CUCTEMATH3AIIHs 3HAHUH 3a
Kypc anreopbl 1 Hayal MaTeMaTH4YeCKOTro
ananusa 10 kiacca

https://m.edsoo.ru/BO3X694VF

64

Apudmerndeckas 1 reoMmeTpruIecKas
nporpeccun. Vcnonb30BaHne NPOrpeccuu
JUTSL pEUICHUs] peaTbHBIX 33134
MIPUKIIQJTHOTO XapaKkTepa

https://m.edso00.ru/2T49MHHH9

65

beckoneuHo yObIBarolasi reoMeTpudecKas
nporpeccus. CyMMa 0€CKOHEYHO
yObIBaroIIell TeOMETPUUECKON TPOrPEeCCUu

https://m.edsoo.ru/FSN2ANA4G

66

q)opMyna CJIOKHBIX TPOLICHTOB

https://m.edsoo.ru/DXJ82PMWO

67

q)opMyna CJIOKHBIX TPOLICHTOB

https://m.edsoo.ru/H7S9QLKEA

68

O000111eHE, CUCTEMATH3AIIHs 3HAHUH 3a
Kypc anreopbl 1 Hayal MaTeMaTH4YeCKOTr0
ananusa 10 kiacca

https://m.edsoo.ru/2193BZQ4A

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KUIACC

KoauuyecTBo yacos

Jlara
Ne KonTtpoa IpakTnye JJIeKTpPOHHbIe Hu(poBbIe
Tema ypoxka usyue
n/n Bcero bHbBIE CKHe st o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 Crenenb ¢ pallMOHAIBHBIM ITOKa3aTEIEM 1 https://m.eds00.ru/3SOCUH3WO
2 CBoiicTBa CTeNeHU 1 https://m.edsoo0.ru/S5J1IRIGOM
IIpeoOpa3oBanue BLEIpaKEHUH, COIEPKaA
3 peobp P ACpatinX 1 https://m.edsoo.ru/R3V5PAH19
paloHaIbHbIE CTEIEHH
ITpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAILINX
4 peobP P Acpxam 1 https://m.edsoo.ru/IOP1F2ZAS
paloHaIbHBIE CTENICHU
IIpeoOpa3oBaHye BEIpAXKEHUM, COIEPIKAIIIX
5 beobp P Aeprat 1 https://m.edsoo.ru/DI9YGI6WX7
paloHaIbHbIE CTEIEHH
6 [ToxazaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/YX6Y735P2
7 IToxasaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/TSLSZRHAJ
8 IToxasaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/M3KPYXT09
9 [ToxasaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/USNVGQXIL
10 IToxasaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/43EARX0D3
Iloka3zarennHas KIIMSI, €€ CBOMCTBA U
11 Py 1 https://m.edsoo.ru/TEO869HTH
rpauk
Kontponbnas padota o teme "CrerneHs ¢
aI[MOHAJIbHBIM [TOKA3aTEJIEM.
12 patt 1 1 https://m.edsoo.ru/SBWZVFWOF
[TokazarenpHas ¢pyHkuus. [lokazarensHbie
ypaBHEHHUs U HEpaBeHCTBA"
13 Jlorapudm yucna 1 https://m.edsoo.ru/S2PYSSME7
14 JlecATUUHBIE U HaTypaJIbHbIE JOrapr(pMbI 1 https://m.edsoo.ru/AJ5S1DTX9E




[IpeoOpa3oBaHue BbIpaKEeHHH, COIEPIKALITUX

15 https://m.edsoo0.ru/IAWFA1Q5Q
sorapupmbl
IIpeoOpa3oBanye BEIpAKEHNM, COIEPIKAIIINX

16 peobp p Flepraitl https:/m.edso0.ru/GBGH44TGC
norapu@msl
IIpeoOpasoBanue BLIpaKEHUH, COIEPKA

17 peobp p Jleprratix https://m.edsoo.ru/MS8Q8RFDMS
sorapudmbl
IIpeoOpasoBanue BLIpaKEHUH, COIEPKaA

18 peobp p Jleprratix https://m.edsoo.ru/6CDNOWZBQ
sorapudmbl
Jlorapudmudeckue ypaBHEHUSA U

19 pu¢ yp https://m.edsoo.ru/HWUB2LHFU
HEpaBEHCTBA
Jlorapudmudeckue ypaBHEHHUS U

20 pud yp https://m.eds00.ru/2UAGJZC5B
HEpaBEHCTBA
Jlorapudmudeckue ypaBHEHHUS U

21 prd yp https://m.edsoo.ru/VQR1JPIKW
HEpPaBEHCTBA
Jlora €CKHe ypaBHe

22 rapUQMIICCKNC yDABHCHHA 1 https://m.eds00.ru/0OYNMCK9RD
HEpaBEHCTBA
Jlorapudmuueckas GpyHKIMs, €€ CBOMCTBA U

23 pu¢ ymxn https://m.eds00.ru/JOOHWINGL
rpaduk
Jlorapudmuueckas KIIMSI, €€ CBOMCTBA U

24 prd ymcn https://m.edso0.ru/N7K1UXIZQ
rpaduk
Tpuronomerpuyeckue PyHKIUU, UX

25 p . p ymcu https://m.eds00.ru/LQZVIYRDG
CBOICTBa U TpauKu
Tpuronomerpudueckue ,

26 p . P KHE QyHKIIH, MX https://m.edsoo.ru/UUWKBSL6F
CBOICTBa U TpauKu
Tpuronomerpudeckne QyHKINU, KX

27 P . P ymxn https://m.edsoo.ru/95VB5ABJ0
CBOICTBA U TpaduKH

28 Tpuronomerpuieckue GyHKIINH, UX https://m.edsoo.ru/SP4IPSHOM




CBOMCTBA U rpauKu

29 [TIpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/SLSQ4AYYN
30 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/1J19ZJZRQ
31 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.eds0o.ru/QY8YSBTCF
32 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/LL8LZOCDP
KontponbHas paborta no Teme
"Jlorapudmuueckas GyHKLUS.
Jlorapudmuueckue ypaBHEHUS U
33 HepaBeHcTBa. Tpuronomerpuyeckue 1 https://m.edsoo.ru/X8GZYMSHR
GyHKIMH U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
34 HenpepriBHble QyHKIIUN 1 https://m.edsoo.ru/7ULWADO6B
35 Meton mrTepanos A petmeriis 1 https://m.edsoo.ru/RMLALS6CD
HEPABEHCTB
36 Meton mrTepanos A petmeriis 1 https://m.edsoo.ru/UV2R8QHUH
HEPABEHCTB
37 [TpouzBoanas GyHKIIIH 1 https://m.edsoo.ru/ WWI1RR5VGS
38 [TpousBosnHas pyHKIUU 1 https://m.edsoo.ru/TXVIGQIO2
39 FeOMeTqueSKHﬁ H pusiteckii CMbICt 1 https://m.edsoo.ru/JZHKV18M1
IIPOU3BOHOM
40 FeOMeTqueSKHﬁ H H3IHeCK CMBIC 1 https://m.edsoo.ru/3CPCCY4M6
IIPOU3BOTHOM
41 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKIINIA 1 https://m.edsoo.ru/JW5SAJQU3
42 ITpon3BoiHBIE 3NIEMEHTAPHBIX QYHKIUN 1 https://m.edso0.ru/4G110YGVZ
43 Ilpom3Bozias cyMMBbI, MpOH3BEAEHI, 1 https://m.edsoo.ru/E952RO0OJH

4acTHOTO QyHKIUI




HpOPBBOI[HaSI CYMMBI, IPOU3BCACHUS,

44 . https://m.edsoo.ru/VVIMX6YMG
9acTHOTO QYHKIUI
[Ipou3BoHast CyMMBI, IPOU3BEICHHUS,

45 p a y . P A https://m.edsoo.ru/4BJSFF974
9acTHOTO (QYHKIUI
[IpuMeHeHne Mpou3BOHOM K

46 HCcCcIe0BaHUI0 (DYHKIIMI HA MOHOTOHHOCTD https://m.eds00.ru/SW35GSVPK
U DKCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K

47 UCCIIEIOBaHUIO (PYHKIIMI HA MOHOTOHHOCTh https://m.edsoo.ru/8SWLITUSNG6
1 DKCTPEMYMBI
IIpuMeHeHne MpoON3BOJHOM K

48 UCCIIEIOBaHUIO (PYHKIIMI HA MOHOTOHHOCTh https://m.edsoo.ru/NE66XE267
U DKCTPEMYMBI
IIpuMeHeHne NpOU3BOJHOM K

49 UCCIe0BaHUIO (GYHKIIMI HA MOHOTOHHOCTh https://m.edsoo.ru/SD0D4AJ44
U DKCTPEMYMBI
Haxoxaenne HauboIbIIero 1 HAaMMEHBIIIETO

50 A https://m.edso0.ru/7272CUKCS
3HaueHUs PYHKIIUN HA OTPE3Ke
Haxosxienre HanOobIIero 1 HAMMEHBIIIETO

51 A https://m.edsoo.ru/N1RZQXS50
3Ha4YeHHS (PYHKIIUU HA OTPE3KE
Haxosxienre HanOobIIero 1 HAMMEHBIIIETO

52 A https://m.edsoo.ru/MAFI1GQ68
3Ha4YeHHS (PYHKIIUUA HA OTPE3KE
Haxosxnienre HanOobIIero 1 HAMMEHBIIIETO

53 g https://m.edsoo.ru/AKTKOA3GX
3Ha4YeHHS (PYHKIIUUA HA OTPE3KE
Haxoxaenne HauboIbIIero 1 HAaMMEHBIIIETO

54 A https://m.edsoo.rt/FOQUMSMOW
3HaueHUs! PYHKIIUH HA OTPE3Ke
Haxosxnienne HanOobIIero 1 HAMMEHBIIIETO

55 A https://m.edsoo.ru/B1UM1880OF

3HaueHUs QYHKIUU HA OTPE3Ke




[Iprumenenne npou3BOIHOM IS
HAXO0XIEHUS HAaWIY4IlIEero pelieHus B

56 MPUKIAIHBIX 3a/1a4ax, I OIPEAEICHUA https://m.edsoo.ru/76RUOWSEL4
CKOPOCTH TpoIiecca, 3aJaHHOTO (HOpMYIIoit
WK rpadukom
K 0

57 " OHTPOTLHAT paboTa MO TeME o https://m.edsoo.ru/II'TOP2ZW6
[TpousBoanas. [IpumeHeHNe MPOU3BOIHOIM

58 ITepBooOpa3nas. Tabnuma nepBooOpa3HbIX https://m.edsoo.ru/IMD2K21JP

59 [lepBooOpa3nas. Tabnuia nepBooOpa3HbIX https://m.edsoo.rt/EKWEW6ZVN
" N N

60 HTerpaﬂ, reOMeTqueCKHH " (bH3quCKHH https://m.edsoo.ru/GXNZALIAF
CMBICJI MHTETpaja
" N N

61 HTErpa, TeOMETPUUYECKUN U PU3NIECKUI hitps://m.cdsoo.rw/IDIF617XS
CMBICJI MHTETpaja
Hurerpan, reome eCKHl 3UYECKUM

62 HTErpall, reOMETpUHECKHii 1 du3HaecKuil https://m.edsoo.ru/R41DMTCOB
CMBICJI HHTETpaja
B CIICHUE erpaia 1o ¢o e

63 prnciIeHn H\I,{ rerp o opyx https://m.edsoo.ru/WOFLPOB9R
Hrrorona—JleiiOnumna
Brruncienue uHTErpaia mo Gopmye

64 . p opmy https://m.eds00.1u/8WISCCYVO
Hrrorona—Jleiouunia
Brrunciienue uHTErpaia mo Gopmyie

65 . p bopmy https://m.edsoo.ru/YZNS8QLCS5
Hrrorona—Jleiouuia
B CIICHUE erpaia 1o ¢o e

66 PHHCICHH H\I,{T P o opryt https://m.edsoo.ru/PEINSCBKG
Hrrorona—JleiiOnumna

67 CucreMbl TMHEMHBIX YpaBHEHUN https://m.edsoo.ru/2BXZCOHMO

68 CucremMpl TMHEVHBIX YPaBHEHUN https://m.edsoo.ru/VMRPNPCKE
Pemenne npuKkiIagHeIX 3a71a4 ¢ TOMOIIBIO

69 P s s H https://m.edsoo.ru/SLBVSWHAH

CUCTEMBI JINHEWHBIX YPaBHEHHUU




70

Pelrenre nmpukiiagHelX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

https://m.edsoo.ru/YBRDA3AEN

71

CucreMpl 1 COBOKYITHOCTH LIETIBIX,
palnMoHAIbHBIX, UPPALIMOHATILHBIX,
NoKa3aTesbHbIX, JJOTapu(PMUIECKHX
ypaBHEHMI U HEPABEHCTB

https://m.edsoo.ru/HKFHNLZWS5

72

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palnMoHAIbHBIX, UPPALIMOHATILHBIX,
MOKa3aTebHbIX, JJIOTapu(PMUIECKIX
ypaBHEHMI U HEPABEHCTB

https://m.edsoo.ru/YLE9C41W2

73

CucreMbl U COBOKYITHOCTH LIETBIX,
palnMoHAIBHBIX, UPPALIMOHATILHBIX,
NoKa3aTesbHbIX, JJIOTapu(pPMUIECKIX
ypaBHEHMI U HEPABEHCTB

https://m.edsoo.ru/WIM6V504U

74

CucreMsbl 1 COBOKYITHOCTH LIETIBIX,
palnMoHAIbHBIX, UPPALIMOHATILHBIX,
NoKa3aTesIbHbIX, JJOTapu(PMUIECKIX
ypaBHEHMI U HEPABEHCTB

https://m.edsoo.ru/GSDPSMHWW

75

Hcnonb3oBanue rpa¢pukoB GyHKUUN A5
pellieHns ypaBHEHUN U CUCTEM

https://m.edsoo.ru/6JNYNDX7V

76

Hcnonb3oBanue rpadpukoB GyHKUUN A5
pellieHns ypaBHEHUN U CUCTEM

https://m.edsoo.ru/YFM784B20

77

IIpuMeHeHne ypaBHEHNN, CUCTEM U
HEPABEHCTB K PEIICHUI0 MaTEMAaTHYECKHUX
3aja4 M 3a/1a4 U3 pa3JIn4HbIX 00s1acTen
HayKH{ U PEAIbHOW KU3HU

https://m.edsoo.ru/S8RGQ8C8O0M

78

KonrtpomnsHas padora no teme "MuTerpan u
ero npuMeHeHus. CuCTeMbl ypaBHEHUN"

https://m.edsoo.ru/ULRCWSK3K




HaTypaJ'ILHLIe n OCJIbIC YKClia B 3a/ja4ax U3

79 . https://m.edso0.1u/FXISL411G
pealbHOM KU3HU
HarypanbHble 1 LIelble Yncia B 3aa4ax u3

80 yp N H a https://m.edsoo.ru/V8YAT62FH
pealbHOH KU3HU
HatypannHbIe 1 11eIbIe YuClIa B 3a4a4ax U3

81 P N H A https://m.edsoo.ru/VUIEOO3ZE
peaTbHOM KU3HH

82 [Tpu3HaKky AETMMOCTH LEJIBIX YHCE https://m.eds00.ru/9DOSUTK S50

83 IIpu3Haky AEIUMOCTH LEIbIX YUCEI https://m.edsoo.ru/TMXKTQFQM

84 [Ipr3HaKky AETMMOCTH LEJIBIX YHCE https://m.edsoo.ru/1JPOLI3ZD
IToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS

85 P H H https://m.eds00.1u/VC4TMOM?20
3HaHUN. Y paBHEHUS
IToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS

86 P H H https://m.edsoo.ru/YSBSWMEC3
3HaHUN. Y paBHEHUS
IToBTOpenue, 0000OLIEHNE, CHCTEMATHU3ALIUS

87 P H 1 https://m.edsoo.ru/Y9A4RM3BK
3HaHUU. Y paBHEHUS
IToBTOpenue, 0000LIEHNE, CHCTEMATHU3ALIUS

88 P B H https://m.edso00.ru/L88XDG22C
3HaHUU. Y paBHEHUS
[ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS

&9 P B 1 https://m.edsoo.ru/1ZYOYJL7E
3HaHUN. Y paBHEHUS
[ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS

90 P IH H https://m.edsoo.ru/A20UYR3BH
3HaHUN. Y paBHEHUS
IToBTOpenue, 0000LIEHNE, CHCTEMATHU3ALIUS

91 P B H https://m.edsoo.ru/QWF7KCSIU
3HaHui. HepaBeHcTBa
IToBTOpenue, 0000LIEHNE, CHCTEMATHU3ALIUS

92 P B H https://m.edsoo.ru/LD1ZHGSWE
3HaHui. HepaBeHcTBa
[ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS

93 p B H https://m.edsoo0.ru/OC78SW60K

3HaHui. HepaBeHcTBa




[ToBTOpenue, 060061IeHNE, CUCTEMAaTH3aIUS

94 . 1 https://m.edsoo.ru/X8AR14AUP
3HaHuii. HepaBeHcTBa
IToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS

95 P H . H 1 https://m.eds00.ru/D6Z5D67XQ
3HaHui. CucTeMbl ypaBHEHUN
IToBTOpenue, 0000OLIEHNE, CHCTEMATHU3ALIUS

96 P H . 1 1 https://m.eds00.ru/S6P9OSBDO
3HaHuid. CUCTEeMBI ypaBHEHUN
IToBTOpenue, 0000LIEHNE, CHCTEMATHU3ALIUS

97 P B H 1 https://m.eds00.ru/678RGWN7D
3HaHui. OyHKIUH
IToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS

98 P H H 1 https://m.eds00.ru/O2WTFD9XN
3HaHuW. OyHKIUH

99 Hrorosast koHTpOIBHAS paboTa 1 https://m.edsoo.ru/XDBSVO654

100 Wtorosas koHTpoJibHas paboTa 1 https://m.edsoo.rt/LMTCHG7QX
O0o001enue, cucTeMaTH3allis 3HaHUH 3a

101 Kypc ajireOpbl 1 Hadyal MaTeMaTH4eCKOTro 1 https://m.edsoo.ru/CKSK7PI30
ananm3a 10-11 xiaccoB
O0001enue, cucTeMaTH3allis 3HaHUH 3a

102 Kypc ajireOpbl 1 Hadyal MaTeMaTH4eCKOro 1 https://m.edsoo.ru/7GHSLC527

againn3a 10-11 xiaccos

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBbBI

10 KITACC
Koxa
nposepst .
IIpoBepsiemble nIpeMeTHBbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
emoro o0pa3oBaTe/IbHON NPOrpPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJibTa
Ta
1 Yucna v BbIYKCICHUS
. OnepupoBaTh MOHATHSMH: PpALMOHAJIBLHOE W  JICUCTBUTENBHOE YHUCIO,
' OOBIKHOBEHHAsI U JECATUYHAs APOOb, IPOLIEHTHI
1o Beimonuate  apudmermdeckue  omepanuM € PalUMOHAIBHBIMU U
' JeMCTBUTENIbHBIMU YUCIIAMU
13 BeinonHATe npuOIKkEHHBIE BBIYMUCICHUS, MCIIONB3Ysl NpaBUJa OKPYIJICHUS,
' JIeJ1aTh NPUKUAKY U OLIEHKY pe3yjibTaTa BbIYMCICHUN
OnepupoBaTh MNOHATUSMU: CTENEHb C LEJIbIM IIOKAa3aTelIeM, CTaHAapTHas
L4 dopma 3amucu JAEHCTBUTEIBHOIO 4YHCIA, KOPEHb HATYpaJbHOM CTENEHH;
' UCTIOJIb30BaTh MOAXOMAUIYI0 (OpMY 3amucH JEHCTBUTEIBHBIX YHCET JUIS
pelLIeHHs PAKTUYECKUX 3a/1a4 U IPECTAaBICHUS JaHHBIX
OnepupoBaTh MOHATUAMU: CHHYC, KOCHHYC M TaHI'€HC IPOU3BOJIBHOTO YIJIa;
1.5 UCIIOJIb30BaTh  3aIlUCh IIPOU3BOJILHOTO yria — 4epes oOpaTHbIe
TPUTOHOMETpUUYECKHE (PYHKINU
2 VYpaBHEeHUS U HEPABEHCTBA
OnepupoBaTb MOHATUAMHU: TOXAECTBO, YypaBHEHHE, HEPABEHCTBO, LEJOE,
2.1 palKoOHAIBHOE, UPPALMOHAIILHOE yYpaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE
27 BeinonHATe npeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPDAKEHUM M pelaTh
' TPUTOHOMETPUUECKHUE YPABHEHUS
BreimonHATe npeoOpa3zoBaHMs LENBIX, PALMOHAIBHBIX M HPPALHOHAIBHBIX
23 BBID@KEHUII M pellaTh OCHOBHBbIE THIbI IEJbIX, palMOHAIBHBIX MU

UPPALMOHATILHBIX YPaBHEHHI U HEPABEHCTB




)4 [IpumeHsTh ypaBHEHUS U HEPABEHCTBA ISl PEIICHUS MAaTEeMaTHICCKUX 3a1a4 U
' 3a]1a4 U3 pa3IMvHbIX 00JaCTel HayKu U pealbHON )KU3HU
MonenupoBaTh pealbHbIE CHTyalldd Ha S3bIKE airedpbl, COCTaBJIATh
2.5 BBIPQKEHUS, ypaBHEHHs, HEPABEHCTBA II0 YCJIOBHUIO 3a/a4H, HCCIEI0BATh
MOCTPOCHHBIE MOJIEIIU C HCTIOIb30BAHUEM allliapara anreopsl
3 DOyHKINUH U TpaPuKh
OnepupoBaTh MOHATHAMH: (DYHKIUS, CIIOCOOBI 3aaHus (YHKIHUH, O00JIACTh
3.1 OTIpeNieNIeHUs] U1 MHOXECTBO 3HAa4eHUH (YHKUUH, rpaduK (YHKIHHU, B3aUMHO
oOpaTtHble GyHKIIUU
12 OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTh QYHKIUU, HYJIU (PYHKLIHH,
' MPOMEKYTKH 3HAKOIIOCTOSTHCTBA
33 Hcnonp3oBatek rpagukyu GyHKIUHA U1 pelIeHns] ypaBHEHUN
y Ctpouth M uuTaTh TpaduKku JTUHEHHON (PYHKIMU, KBaJApaTUIHOW (DYHKIIUH,
' CTETIEHHOU (P)YHKIIMU C LIEJIBIM ITOKa3aTeeM
Hcnonb3oBare rpaduku QyHKOHMA T UCCICIOBAHUS  IPOIECCOB U
3.5 3aBHUCUMOCTEH NpH pElIeHUH 3aJad U3 JPYruX Y4YeOHbIX NPEIMETOB U
peabHOM KU3HU, BEIPAXKATH (OPMYJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU
4 Hauana maTemaTuyeckoro aHanusa
41 OnepupoBaTb  HOHATHSAMH:  TIOCJIEJOBATEIBHOCTh, apuMeTHyeckas H
' reoMeTpHuuecKas porpeccuu
42 OnepupoBaTh MOHATUSIMU: OECKOHEYHO yObIBaromass reoMeTpuiecKas
' nporpeccusi, CcyMMa 0€CKOHEYHO yOBbIBAIOIEH reOMEeTPUYECKON IPOTrPEecCHH
4.3 3aiaBaTh OCIE0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp3oBaTh CBOMCTBA MOCIENOBATEIBHOCTEW M MPOTPECCHH JUIS PEIICHUS
' pealibHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKa
5.1 OnepupoBath MOHATUSAMHU: MHOXECTBO, OIIEpaI[MU HAJl MHOXKECTBAMU
55 Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN arlmapar Jijisl OMHMCAaHUs PEabHBIX
' MIPOLIECCOB U SIBJICHUH, NP PEIICHUU 33]1a4 U3 IPYTUX y4EOHBIX MPEIMETOB
53 OnepupoBath MOHATUSAMU: OIpeeIeHEe, TeoOpeMa, CIEACTBUE, J0Ka3aTeIbCTBO

11 KITACC




Koxa
nposepsie
MO0
pe3yJbTart
a

HpOBepﬂt’,MbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’[LHOﬁ NMporpaMMmal CpeaHET0 oﬁmero 06pa30BaHHﬂ

Yucna 1 BEIUUCIIEHUA

1.1

OnepupoBaTh MOHATUSIMHU: HATypaJlbHOE, II€JIO€ YHWCIO0; HCIOIb30BATh
NpU3HAKK JEJIMMOCTH IENbIX 4YHCelNl, pPa3IokKEeHHEe 4YHCIa Ha MPOCThIE

MHOXUTCIIN OJId PCIICHUA 3a1a4

1.2

OnepupoBaTh MOHATUEM: CTENIEHD C PalllOHAJILHBIM I10KA3aTEIEM

1.3

OnepupoBaTh MOHATUSAMH: JiorapudM dYHCIa, ACCATUYHBIE W HATypalbHbIC

JorapupMbl

VYpaBHEHUS U HEPABEHCTBA

2.1

[IpumensTh cBOMCTBAa CTEMEHH JJs  IpeoOpa3oBaHUs  BBIPAKEHUH,
OIIepUPOBAThH MOHATUIMHU: MIOKa3aTeIbHOE YpaBHEHUE U HEPABEHCTBO; pelIaTh

OCHOBHBIC THIIbI ITOKA3aTCIBbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

Boemonnate mpeoOpa3oBaHusi  BBIPAKEHUH, COAEpKAIIUX  JIOTapu(MBI,
ONEpUPOBATH MOHATUAMM: JIOrapu(PMUUECKOe ypaBHEHME U HEPaBEHCTBO;

pemaTh OCHOBHBIE THIIbI JOTApU(MUUECKUX YPAaBHEHHUI U HEPABEHCTB

23

HaXOI[I/ITB peICHUA HpOCTGfII.HHX TPUTOHOMETPUYECCKNX HEPABCHCTB

24

OnepupoBaTh MOHATUSIMM: CHUCTEMA JIMHEHHBIX YpPaBHEHHW U €€ pELICHMUE;
MCIIOJIb30BaTh CUCTEMY JIMHEHMHBIX YPaBHEHUH NI PELICHUS MPAaKTHYECKUX

3aaa4d

2.5

Haxomuts penieHuss npoCTEUIINX CUCTEM M COBOKYITHOCTEH PALlMOHAIBHBIX

ypaBHEHUU U HEPABEHCTB

2.6

MogenupoBaTh peajibHbleé CUTyallMM Ha s3bIKE aiureOpbl, COCTaBIAThH
BBIPQKECHUS, yYpAaBHEHUs, HEPABEHCTBA W CHUCTEMbl 110 YCJIOBHIO 3aJauH,

HCCIIEA0BATh IIOCTPOCHHBIE MOJCIN C UCIIOJIB30BAHUEM aIlrapara anre6pbl

OyHKIMH U TpaduKu

3.1

OmnepupoBaTh  MOHATUSAMH:  Tepuogudeckas — (QyHKIUS,  TPOMEKYTKH
MOHOTOHHOCTH (YHKLUHMH, TOYKH DSKCTpeMyMmMa (yHKIMH, HauOoibliee H
HavMeHbIllee 3HAaueHUs (QYHKIMM Ha TMPOMEXYTKE; HCIIOIb30BaTh HX JUIA

uccienoBaHust QyHKUIUH, 331aHHOHN rpaguKomM

3.2

OnepupoBaTh MOHATUSAMH: TpadUKU MOKA3aTENbHOH, JOrapuPMUIECKOH H

TPUTOHOMETPUUYECKUX (PYHKLMI; N300paXkaTh UX HA KOOPAMHATHOMN IIIOCKOCTH




" HUCIIOJIB30BAaTh AJIA PCUHICHHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB

N306pakaTh Ha KOOPAMHATHOM TUIOCKOCTHU I'paMKU JTUHEWHBIX YPAaBHECHUN H

33 UCIIOJIb30BATh UX /ISl PEIICHUS] CUCTEMBI IMHEWHBIX YPaBHEHUU
y Hcnonp3oBath rpaduku (QyHKUMA [UIsI  UCCIEJOBaHHMS MPOLECCOB U
' 3aBUCUMOCTEHN U3 APYruX YIeOHBIX JUCIUILITUH
4 Hauana maTemaTuyeckoro aHanusa
OnepupoBarh MOHATHSAMH: HEMPEPhIBHAS (YHKIIHS, MPOU3BOIHAS (PYHKIIHH;
4.1 HCIIOJIB30BaTh T'€OMETPUUYECKHH M (U3UYECKUN CMBICT TMPOU3BOIHON IS
pelieHus 3a1a4y
42 HaxomuTh nmpou3BOIHBIC AJIEMEHTAPHBIX (DYHKIUH, BBIYUCIISATH POU3BOIHBIE
' CYMMBI, IIPOU3BEICHUS, YACTHOTO (DYHKIIUIH
Hcnonp30BaTh NPOU3BOAHYIO 7Sl UCCIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
4.3 U DKCTPEMYMBI, IPUMEHSTH pE3yJbTaThl MCCIECIOBAHUS K IOCTPOEHUIO
rpaduKoB
44 Hcnonp30BaTh NpPOM3BOAHYIO JJIsl HAXOXACHMSI HAWIyYLIEro pEIIeHUs B
' MPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-O)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTh MOHATHSAMH: [EpPBOOOpa3Hasi W  HMHTErpaj; I[OHUMATh
' TeOMETPUYECKUN 1 (PU3MUYECKHUI CMBICIT HHTETpaja
46 HaxomuTs mepBooOpa3Hbie AIeMEHTAPHBIX (DYHKIINN, BEIYUCIISITH HUHTETPA 110
' dbopmyre Hetotona — JleliOnua
47 Pewate npuknaaHble 3aJadd, B TOM YHUCJIE COLUAIBHO-3KOHOMHYECKOTO H

(u3nvecKoro xapakrepa, CpecTBAMH MaTEMaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

Koxn
1 Uwucna v BBIYUCIICHUS
Panmonanbhple  uyucna. OOBIKHOBEHHBIE U JIECSATHYHBIE ApOOM, IPOLEHTHI,
OEeCKOHEUHbIE  TepUOJUYEcCKHe  JApoOH.  Apu(MeTHdyeckue  Omnepauuud ¢
1.1 palMOHATIBHBIMU YUCIIAMH, NMPEoO0pa3oBaHMs YUCIOBBIX BbIpakeHUH. IIpuMenenue
Opo0eil M IPOLEHTOB /I pEIIeHUs NPUKIAAHBIX 33aa4 U3 pa3jMuHbIX OTpacieil
3HAHUM U pealbHOM KU3HU
JlelictBuTenbHble  yMchaa.  PanuoHanbHble M MppalMOHAIbHBIE  YHUCIA.
1.2 Apudmerndeckre omnepanud C JACUCTBUTEIbHBIMUA 4YHclamMu. [IpuOmmkéHHbIe
BBIUMCIICHUS, IPABUJIA OKPYTIICHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BbIUMCIEHUI
Crenenp ¢ nensiM nokasateneMm. CraHgapTHas (Gopma 3amnucu AeHCTBUTEIbHOIO
1.3 yucia. Vcnonp3oBanue moaxonasmieid (opMel 3amucu ACUCTBUTEIBHBIX YHCET IS
peleHMsl MPAKTUYECKUX 3a/1a4 U IPECTaBICHUS JAHHBIX
14 Apudmernueckuii KOpeHb HaTypaJlbHOW cTeneHu. J[elcTBus ¢ apudMeTHdecKuMu
' KOpHSIMU HaTypaJIbHOM CTEIIEHU
Ls CuHyc, KOCHHYC M TaHI'€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHHUs U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHbIE IPe0Opa30BaHUs
55 [IpeoOpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHUIA. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIbI
)3 VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelleHune HepaBeHCTBA. MeTon
' HUHTEPBAJIOB
24 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenne nppanOHaNbHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUI
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTUUECKUX 3a/1ad U 3a/1a4y

U3 pa3IMYHBIX 00JacTel HAYKH U peasibHOM JKU3HU




3 OyHKIMH U TpauKH
31 @Oynkius, cnocoObl 3amanus ¢yHkuud. ['paduk ¢yHknmu. B3zaumHo oOpaTHBIE
' byHKIIH
12 OO6nacTh ompenelneHus W MHOXECTBO 3HaueHuM ¢yHkuuu. Hynmu dyHknum.
' [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIUU
13 CrenenHas GyHKIUS ¢ HaTypalIbHBIM U IIEJIBIM MOKa3areneM. E€ cBoiicTBa u rpaduxk.
' CaoiicTBa 1 rpaduiK KOpHS 1-0¥ CTEIIEHU
y Tpuronomerpudeckasi OKpy>KHOCTb, ONpEAENICHUE TPUTOHOMETPHUUECKHUX (PYHKIIHIA
' YHUCJIOBOI'O apryMEHTa
4 Havana maremaTndeckoro ananusa
il [TocnenoBarenbHOCTH, CHMOCOOBI 3aJaHusl MoOcieAoBaTeabHOCTEH. MOHOTOHHBIE
' I10CJIEZI0BATEIBHOCTH
Apudmerndeckass ¥ TeOMETpUYECKash MpOrpeccHd. beckoHedyHO yObIBaromas
42 reoMerpuueckas nporpeccus. Cymma OecKOHEUHO YOBbIBAIOUIEH TI'eOMETpUUYECKOi
' nporpeccuu. Popmysna CI0XKHBIX NPOUEHTOB. Mcmonab30BaHue MPOTpeccUuu s
peuIeHus peaibHbIX 3a7a4 MPUKIIaJHOTO XapaKTepa
5 MHoXecTBa U JIOTHKa
MHoxecTBO, omepanuMd Haj MHOXecTBamu. Jluarpammbl Oiliepa — Benna.
5.1 [IpuMeHeHne TEOPETHKO-MHOKECTBEHHOTO ammapara Jjsi ONUCAaHUs pealbHBIX
MIPOLIECCOB U SIBJICHUH, TP PEIICHUU 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
5.2 Onpenenenue, TeopemMa, ClIeICTBUE, JOKAa3aTEIbCTBO
11 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUS
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yncna. [Ipu3Haku 1enMMOCTH LEIIbIX YUCEI
1.2 Crenens ¢ palMOHaNBHBIM NOKa3areneM. CBOWCTBa CTENIEHU
1.3 Jlorapudm uucna. JlecaTuunbie 1 HaTypaIbHBIC JTOTAPU(MBI
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIIMUX JTOTapHUPMBbI
55 [TpeoOpa3zoBanue BbIpaXeHH, COIepPIKaIUX CTENEHH C pallMOHATbHBIM
' II0Ka3aTeleM
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[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 IToka3arenbHble ypaBHEHUs U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
6 Cucrtembl JUMHEWHBIX ypaBHEHUW. PeleHune npUKIAAHBIX 3aJad C MOMOIIBIO
' CHUCTEMBI JINTHEUHBIX YPAaBHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
)3 [IpuMeHeHre ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a7a4
. Y 3aj1a4 U3 pa3IMuHbIX 001acTell HayKu U peajibHOM KU3HU
3 DOyHKINUH U TpaPuKH
Oyukuus. [lepuognueckue ¢ynkuuu. [IpoMexyTkm MOHOTOHHOCTH (PYHKIIHH.
3.1 MakcumymMbl ¥ MHUHUMYMBI GyHKIUM. Haubosbliee u HauMeHbIEe 3HAYCHHE
(GYHKIIUN HAa TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.3 [TokazaTenpHas u torapudmudeckas QyHKIIUU, ©X CBOMCTBA U rpaduKu
3.4 Hcnonb3oBanue rpagukoB PyHKIUN A1 pEIICHUST YPABHECHUH U IMHEWHBIX CHCTEM
Hcnons3oBanue rpaduxkoB GyHKOUE A7 HCCIENOBaHUS  IPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbIE BO3HHUKAIOT IPH DPEUICHWU 3a/Jad U3 JAPYIHX Y4eOHBIX
IIPEAMETOB U pealbHOM KU3HU
4 Havana maremaTuueckoro aHainnsa
4.1 HenpepsiBabIe DyHKIIMH. METO MHTEPBAJIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas ¢pyHkuuu. ['eomeTpuueckuii 1 GU3NIECKUI CMBICT TTPOU3BOHON
43 [IpousBoaHbie 3rMeMeHTApHBIX (GYHKUUHA. DOpMyIBl HAXOXKACHUS TMPOU3BOAHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIUI
[IpumeHeHre NPOU3BOAHONW K HCCIEAOBaHUIO (YHKIUHA HAa MOHOTOHHOCTh U
4.4 IKCTpeMyMbl. HaxoxaeHrne HaumOOoNbIIero ¥ HauMEHBIIETr0 3HauYeHUs (YHKIUH Ha
OTpE3Ke
[IpumMeHeHrne TPOU3BOAHON AJI1 HAXOKACHUS HAWIYYIIEro pEelIeHUsl B MPUKIAIHBIX
4.5 3aJadax, Ui OIpENeNeHUsT CKOPOCTH TMpolecca, 3aJaHHOTO (QOpMYyJION WU
rpagukoM
4.6 [TepBooOpasnas. Tabnuia mepBooOPa3HBIX
s WuTerpai, ero reoMeTpuueckuii 1 pu3nyeckuil cMbIc. Beluncienue uHTerpaia mno

dopmyne Hetorona — JleliOauma




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

Kon
nposepsie
MOro
TpeOoBaH
ust

IIpoBepsiemble TPeGOBaHUS K PeAMETHBIM pPe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pazoBaHus

Brnanenne meronamu 10Ka3aTenbCTB, alTOPUTMaMH PEIICHUS 337ad; YMEHUE
dbopMynHpoBaTE M ONEPHPOBATH TOHATHAMHU: OIpEICIICHHE, aKCHOMa,
TeopeMma, CIEICTBHE, CBOWCTBO, NMPU3HAK, J0KA3aTEIbCTBO, PABHOCUIIBHBIC
(GOopMyIMpPOBKHM; NPUMEHITh HX; yMeHHE (OpPMYIHpPOBaTH o0OpaTHOE W
MPOTHBOIIONIOXKHOE YTBEP)KACHUE, MPUBOIUTH HMPUMEPHl U KOHTPIPUMEPHI,
MCIOJIB30BATh METO/I MAaTEMAaTUYECKON HHIYKIIUU; TPOBOIUTH JI0OKa3aTeIbHbIE
paccyXJIeHHs TPH PEIICHUH 3a]ad, OLEHHBATh JIOTUYECKYIO INPaBUIBHOCTH
paccyxIeHHI; yMEHHe OTIepPUPOBATH HOHSATHSMHU: MHOECTBO,
MOJIMHOKECTBO, OIEpallid HaJ MHOXECTBAMH; YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHO)KECTBEHHBIN amnmapar Jjsl ONHUCAHHs PEANbHBIX MPOILECCOB U
SIBJICHUI U NIPU PEIICHUH 337124, B TOM YHUCIIC U3 JPYTUX Y4eOHBIX IPEJIMETOB;
YMEHHE ONEepPUPOBATH MOHATHAMHU: rpad, CBI3HBINA Tpad, aAepeBo, LUK, rpad
Ha IUIOCKOCTH; YMEHHE 3a/aBaTb M OIMCHIBATh TIpadbl pa3InIHBIMU

croco0amMu; NCIOIB30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHHe oInepupoBaTh IOHATHUAMM: HATypalbHOE 4YHUCIO, LEJI0E YHUCIIO,
CTENEHb C LEJBbIM I0Ka3aTelleM, KOPEHb HATYpPaJbHOM CTENEHH, CTEICHb C
palMOHAIBHBIM II0KAa3aTeIeM, CTENEHb C JCHCTBUTEIBHBIM II0Ka3aTelleM,
jorapudm 4ucia, CUHyC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YHCIIA, OCTATOK
0 MOIYJIO, PAalMOHAIBHOEC YHCIO, MPPALMOHAIBHOE YHCIIO, MHOXKECTBA
HaTypaJIbHBIX, LEJbIX, PalUOHAIbHBIX, ICHCTBUTEIBHBIX YHUCEN; YMEHHUE
UCTOJb30BaTh MPHU3HAKH JEIMMOCTH, HAUMEHBIIMHA OOIMH AeTuTenh |
HauMeHbllee ofliee KpaTHoe, anroput™ EBkiauga mpu pemieHuu 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMU MMO3ULMOHHBIMA CUCTEMAaMU CUUCIICHUS; YMEHUE
BBINOJIHATh BBIYMCICHME 3HAYeHUH U NpeoOpa3oBaHUS BBIPAKEHHUH CO
CTemeHsIMH W JorapudmMamu, mpeoOpa3oBaHusi JIPOOHO-pAIIHOHATBHBIX

Bblpa}KeHI/II\/'I; YMCHUE OHNECpUPOBATH IMOHATHAMU: IIOCICAOBATCIBHOCTD,




apupMeTHUeCcKasi TPOTpeccusi, Te€OMETPHUYECKasi Iporpeccus, OeCKOHEYHO
yObIBaro1as reomMeTpuyecKas IIporpeccus; yMeHue 3aJaBaTh
MOCJIeIOBATEIbHOCTH, B TOM YHCJIE C IMOMOIIBIO PEKYPPEHTHBIX (HopMyI;
YMEHHE OIEepUpOBaTh MOHATHAMM: KOMIIJIEKCHOE YHCIIO, CONpPSKEHHBIE
KOMIUIEKCHBIE YHCIIAa, MOAYJIb M ApryMEHT KOMIUIEKCHOTO 4YHciha, (opma
3allUCH KOMIUIEKCHBIX 4Hucell (reoMeTpudeckas, TpPUIOHOMETpUYecKas |
anreOpanveckas); yMeThb MPOW3BOAUTH apuPMETHUECKUE JCUCTBUS C
KOMIUIEKCHBIMU ~ 4YHMCIaMM;  IPUBOJUTH  IPUMEpPbl  HUCIOJIb30BaHUS
KOMIUIEKCHBIX UHCEN; ONEpUpOoBaTh MOHATHAMM: MaTpuua 2x2 u 33,

OIIPECACIIUTECIIb MaTPHIIbI, FGOMCTpI/I‘leCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue omnepupoBaTh IOHATHUSAMH: palUMOHAIbHBIC, HpPpPALUOHAIbHBIE,
MoKa3aTeJbHbIC, CTENEHHbIE, JIOTapu(pMHUUYECKHe, TPUTOHOMETPHUECKUE
YPAaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHHME OIEPUPOBATH IOHATUSIMU:
TOXKJIECTBO, TOXJAECTBEHHOE Ipeo0pa3oBaHUE, YpaBHEHHME, HEPABEHCTBO,
CUCTEMa YpaBHEHUI M HEPABEHCTB, PABHOCUJIbHOCTh YPABHEHMI, HEPABEHCTB
U CHCTEM; YMEHHE penlaTb ypaBHEHHS, HEPABEHCTBA U CUCTEMBI C OMOILBIO
pa3MyHbIX MNPUEMOB; pelIaTh YpPABHEHUs, HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJIs1 PELLICHUS
MaTEMaTUYECKUX 3aJad M 3aJa4 U3 pa3iIu4HbIX 00JIacTell HAyKH M peanbHOU

KHU3HU

YMeHue omnepupoBaTh  MOHATHAMH:  (QYHKOHS, YETHOCTh  (YHKIIHH,
NEPUOJUYHOCTh  (YHKIMH, OIPAaHUYEHHOCTh (DYHKUUH, MOHOTOHHOCTh
GbyHKIMH, 3KCTpeMyM (YHKUIMHM, HauOoJiblllee U HaWMEHbILEe 3HAYCHMS
(GyHKIMH Ha TNPOMEXYTKE, HenpepblBHas (YHKIMs, aCUMITOTHI Tpaduxa
GbyHKuMH, TepBas W BTOpas NPOM3BOJHAs (QYHKLHH, T€OMETPUUYECKHH U
(bu3nvYecKuil CMBICI IPOU3BOAHOM, TEPBOOOPA3HAsI, ONPEIEIEHHBIA HHTETPAT,;
YMEHHE HaXOIUTh AaCUMNTOTHl Tpaduka (QYHKIUH; YMEHHE BBIUUCISATH
MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO M KOMITO3UIMU (DYHKIIHH,
HaXOJUTh ypaBHEHHE KacaTelbHOW K rpauky (YyHKLIMU; YMEHHE HaXOAUTh
MIPOU3BOJIHBIC AIEMEHTAPHBIX (PYHKIUI; YMEHHE UCIIOIB30BATh MPOU3BOIHYIO
U1 MccleNoBaHUsA (QYHKUMH, HaXOAWTh HaWOOJbIIME W HAUMEHbIINE
3Ha4eHUs (YyHKIMM; CTPOUTh Tpa@UKd MHOTIOYJICHOB C HCIHOJIb30BAHHUEM
amnmapara MaT€MaTU4YeCKOrO0 aHalMu3a; I[PUMEHATh IPOU3BOAHYIO IS
HAaxO0KJICHUs HAaWJIY4lIEro pelIeHUs B IPUKIAJHBIX, B TOM YHUCJIE COLMAIBHO-
HSKOHOMHMUYECKUX U (U3MYECKMX 3a7ayax; HAXOAWUTh IUIOMAAM U OOBEMBI

buryp ¢ NOMOLIbIO HMHTErpajia; NPUBOAUTH NPUMEPHl MATEMaTHYECKOTO




MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHnanbHBIX ypaBHEHUH

YMeHue onepupoBarh NOHATHAMH: rpaduk (yHKOUH, oOpaTHas (QyHKUUS,
KOMITO3MIMs (yHKUWH, JUHEHHas QYHKOMA, KBagpaTH4yHas (yHKOus,
panMoHanbHast ~ (QyHKIUS, CTeneHHas (YHKOHA, TPUTOHOMETPUYECKHE
¢byHKIMHM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, IOKa3aTelabHAs |
norapupmuueckass (GyHKIUH; YMEHHE CTPOUTh TpapuKH HM3YYECHHBIX
(yHKIMHA, BBIMOITHATH NpeoOpa3oBaHus I'pagukoB (DYHKIUH, HCIOIb30BaTh
rpaduKy A7 U3YUYECHHUsI IPOIECCOB U 3aBUCUMOCTEH, PU PELICHUU 3a7ad U3
APYrHX Y4YeOHBIX MPEJMETOB M 3aJad M3 pEaTbHOM KHM3HHU; BBIPAXKAThH
dbopMynaMu 3aBUCUMOCTH MEXKIy BEIUYMHAMH, HCIOJIb30BATh CBOWCTBA H
rpadukn  QYHKOMHA JUIS pPEHICHHs YpaBHEHHH, HEPaBEHCTB M 33/a4 C
napameTpamMi; H300pakaTb Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA

pelieHnid ypaBHEHUH, HEPAaBEHCTB U UX CHCTEM

YMeHue pemaTb TEKCTOBbIE 3a/Jaud pa3HbIX THUIOB (B TOM 4YHCIE Ha
IIPOLICHTBI, JOJIM U YaCTH, Ha JABUKEHHE, pabOTy, CTOMMOCTh TOBAapOB U YCIIYT,
HQJIOTH, 33Ja4d H3 OO0JIACTH YNpABJICHUS JHMYHBIMH UM CEMEHHBIMHU
(¢uHaHCAMM); COCTAaBIIATH BBIPAKECHHS, YpPAaBHEHHUS, HEPAaBEHCTBA MU UX
CUCTEMBI II0 YCIOBHMIO 3aJayd, MCCIEAOBATh IIOIY4YEHHOE pCIIECHUE U
OLIEHUBATh  IPaBJONOJOOHOCTh  pE3yJbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTyallUM Ha S3bIKE MAaTEMaTUKH; COCTaBIIATh BBIPAXKECHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJa4d, MCCIENOBATh
IOCTPOCHHBIE ~ MOJEJIM  C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MOTYUSHHBIN pe3yibTar

YMeHue omepupoBaTh IMOHATUSMHU: CpelHee apupMeTHYecKoe, MeauaHa,
HaumOoJbIlIee ¥ HAaWMEHBINEC 3HAYCHHS, pa3Max, JHUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0opa; YMEHHE W3BJIEKaTh, HUHTEPIPETUPOBATH
uH(pOpMaIMIO, TPEJICTABICHHYI0 B Ta0OJMIAX, HAa AWarpamMmax, rpadukax,
OTPaXKaIOILyl0 CBOWCTBA pPEANBHBIX IPOLECCOB U SBJICHUM; IPEICTABIATH
UH(OPMAIIHIO ¢ TOMOMIBIO TAOIUI] M TUArpaMM; UCCIIEOBATh CTATUCTHYECKUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM I'paUuECKUX METOJOB U 3JIEKTPOHHBIX
CpeAcTB; TpadUyuecKy HMCCIEJ0BATh COBMECTHBIE HAOIIOJCHUS C IMOMOIIBIO

JyarpamMm paccerBaHUs U JIMHEHHON perpeccuu

YMeHue ornepupoBaTh MOHITUSIMHU: CIy4YallHBIA ONBIT U CIy4ailHoe coObITHE,
BEPOSTHOCTh CIYYaWHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSTHOCTH C

HUCIIOJBb30BaHUECM Fpa(bI/I‘lCCKI/IX MCTOHOB; IIPUMCHSATH (bOpMy.]'IBI CJIOKCHHA U




YMHOXXEHHUSI BEpOSATHOCTEH, (OpMyny TONHOM BEepOATHOCTH, (HOPMYITY
bepuynnu, xomOuHaTtopHble (DakThl M (HOPMYJIbI; OLEHMBATH BEPOSATHOCTHU
peanbHBIX COOBITHIA; YMEHHE ONIEpPUPOBATh MOHATHAMU: CIydaiiHas BEIMYMHA,
pacnpeielieHne BEPOATHOCTEM, MAaTeMaTH4eCKOe OKMJAHUE, IUCIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIY4YalHOW BENWYHMHBI, (YHKIIMU PACTIPEICICHUS U
IUIOTHOCTH PABHOMEPHOIO, IIOKA3aTEIIBHOIO U HOPMAJIBHOTO PaCIpECIICHUN;
YMEHHE HUCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACHpEACIICHUM Ul pelIeHUs
3ajja4; 3HAKOMCTBO C TIOHATHSMM: 3aKOH OOJBIIMX YHCEN, METOAbI
BBIOOPOYHBIX HCCIEIOBAHUN; YMEHHE MPHUBOAUTH MPHUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YUCENl B MPUPOJIHBIX U OOLIECTBEHHBIX SIBJICHUAX; YMEHUE
OIIEpUPOBATh IOHATUSMU: COYETAHHUE, IIEPECTAHOBKA, YHUCIO COYECTAHUH,
YHCIIO0 MepecTaHOBOK; OMHOM HbroTOHA; yMEeHHE NPUMEHATh KOMOMHATOPHbBIE
GbakTel M pacCyKICHHsA s pEIICHUs 3a]ad; OLIEHUBATh BEPOSTHOCTH
pealIbHBIX COOBITHI]; COCTaBIIATh BEPOATHOCTHYIO MOJIEIIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue orepupoBaTh NOHATUSMU: TOUYKA, MPsMasi, MIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIyd, BEIWYMHA YyIJa, I[UIOCKMA yroji, JBYIPaHHBIA yroi,
TPEXTPAHHBIM  YroJl, CKpPELIMBAIOIIMECS NpsMbIE, MAPALIEIBHOCTh U
MEePIEHIUKYIISIPHOCTD MPSMBIX U IUIOCKOCTEH, YroJl MEXIY MNPSAMBIMU, YTOJ
MEXy NPSIMOW M IUIOCKOCTBIO, YIOJl MEXIY IIJIOCKOCTSMH, PACCTOSIHUE OT
TOYKHA JO IUIOCKOCTH, PACCTOSHUE MEXIY NPSIMBIMH, PACCTOSHUE MEXKITY
IJIOCKOCTSIMU; YMEHHUE HCIIOJIB30BATh NIPH PEUICHUH 3a/1a4 U3Y4YCHHBIE (DaKThI
U TEOpeMbl IUTAHUMETPHH, YMEHHE OIEHUBATh pa3Mepbl O0OBEKTOB
OKPYXKAaIOIIIET0 MUpa; CTPOUTh MaTeMaTUYECKUE MOJECIH C IOMOILIBIO
F€OMETPUYECKUX TMOHATUA M BEJIHMYMH, pEIIATh CBS3aHHBIE C HHUMHU

IMPAKTUYCCKUE 3aJa4n
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YMeHue onepupoBaTh MOHATUSAMH: IUIOHMIAAL (QUTYpBl, 00BEM (urypsl,
MHOTOTPaHHHK, MPAaBUIbHBIII MHOTOIPAaHHHUK, CEUEHHE MHOTOIpaHHHKA, KYO,
napajulelienures], npu3Ma, nupamuia, (Gurypa ¥ MOBEPXHOCTH BpalleHUS,
IMUIMHAP, KOHYC, map, cdepa, mmomans chepsl, IUIOM@AAb HOBEPXHOCTU
OUpaMHJBI, TPU3MBI, KOHYCa, IMIMHApPA, O0BEM Kyba, MPSIMOYrOJIHHOTO
napaiesienumnes1a, TUpaMuIbl, TPU3MBbL, IUIHMHIPA, KOHYCA, [1apa, pa3BEPTKa
MOBEPXHOCTH, CEYEHHs KOHyca W IIWIMHIpA, MapajieJbHbIE OCH WU
OCHOBaHMIO, CEUCHME Ilapa, IJIOCKOCThb, Kacaromasics cepsl, IMINHIPA,
KOHyCa; yMEHHE CTPOMTh CEYCHHE MHOTOTpaHHHKa, H300paxkaTh

MHOTOTPaHHHUKH, (UTYphl U MOBEPXHOCTU BpAIEHUs, MX CEUCHHUS, B TOM




YuC/ie C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHUE NPUMEHATh CBOWCTBA
reOMETPUUECKUX (UTYp, CAMOCTOSTENILHO (OPMYIUPOBATH OMpEesIeHuUs
u3y4aeMbiX (Uryp, BBIIBUTATh THUIOTE3Bl O CBOWCTBAX M MPU3HAKAX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBaTH WM OIPOBEPraTh HX; YMEHHE
MPOBOANTH Kiaccu(uKanuio (GUTyp MO pa3iNYHBIM MPU3HAKAM, BBITOJHATH

H606XOI[I/IMBIG JOIOJIHUTCIIBHBIC ITIOCTPOCHUA
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YMeHHue — onepupoBaTh  TOHSATHSIMH:  JIBIDKCHHE B IPOCTPAHCTBE,
MapajuleNbHBIA MEePEeHOC, CHUMMETPUs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuWe TMOAO00OHMS, TOMOOHBIE (UTYpHI; YMEHHE
pacmo3HaBaTh paBHBIE M TOMO00HBIE (GUTYpBl, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'€OMETPHUYECKHE OTHOILICHHS IIPU
pelieHny 3a7ad; HaXOAWTh TEOMETPUYCCKHE BEIWYWHBI (UIMHA, YTOJ,
IOIIa b, 00BEM) MPH PEIICHUH 33aJa4 U3 JPYTrUX Y4EOHBIX MPEIMETOB U W3
pEaIbHOM JKM3HH, YMCHHE BBIYHCISATH T€OMETPUUYCCKUE BEIMYUHBI (JJTUHA,
yroii, IUIONIaab, OOBEM, IUIONIATh IMOBEPXHOCTH), HCIIONB3YSl H3Y4YCHHBIC
GbopMyIIbI ¥ METOJBI, B TOM 4YHCIE: IUIOMAJb TOBEPXHOCTH IMMHPAMHU/IBL,
NPU3MBI, KOHYCa, IIMIHHIPA, TWIOMa s cepbl; 00bEM Kyba, MPSIMOYTOJIEHOTO
napasuieNenuneia, TUpaMUIbl, MPU3MBL, MWIMHIpPA, KOHyCa, MIapa; YMEHHE

HaXOJIUTh OTHOIIIEHUE 00BEMOB TTOTI0OHBIX (hUTYp

12

YMeHue onepupoBaTh IOHATUSMHU: IMPSAMOYIOJbHAs CHCTEMa KOOpIMHAT,
BEKTOpP, KOOPAMHATBI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB,
IIPOU3BECHUE BEKTOPA HA YUCIIO, Pa3I0KEHHE BEKTOPa 0 0a3UCy, CKaIsIpHOE
IIPOU3BEJICHNE, BEKTOPHOE IIPOU3BEIACHUE, YrOJl MEXAY BEKTOPAMH; YMEHHE
HCIIONIB30BaTh BEKTOPHBIM M KOOPAWMHATHBIM METOX JUI  PEIICHMS

reOMETPHUYCCKUX 3aaa4 U 3ada4 APYyTIux y‘le6HBIX npeaMeTOB

13

YmMmenue BBI6I/IpaTB HOI[XOI[?IH_[I/If/'I MCTOH IJid pCHICHUSA 3adavdu; IMOHHUMAHUC
3HAYMMOCTU MaATCMaTUKU B HU3Y4YCHHU MNPUPOAHBIX U O6H.ICCTB€HHBIX
npoueccoB U HBHeHHﬁ; YMCHUE pacCliO3HaBaTb IIPOABJICHUEC 3aKOHOB
MaT€MaTUKW B HCKYCCTBC, YMCHHUC IIPHUBOJUTH IIPHUMEPBI MATEMATHUYCCKHUX

OTKPBITUH POCCUHCKON U MUPOBOM MAaTEMAaTUUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
EI'S 10O MATEMATUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon

1 Hucna u BBIYUCIICHUS

1.1 Harypanbnslie u nensie yncina. [IpusHaky JenMMOCTH HEIIbIX YUCEI

1o Panmonaneueie yncna. OOBIKHOBEHHBIE H JCCSITHYHBIC APOOH, TIPOICHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHIE TPOOH

13 Apudmernueckuit KOpPEHb HaTypajibHOU CTCIICHH. HevictBus c
' apu(pMeTHYECKUMU KOPHSIMH HATypaTbHOW CTCTICHH

14 Crenenb ¢ uenbiM mokazaresneMm. CTeneHb C palMOHAIBHBIM IOKa3aTelIeM.
' CBoiicTBa cTeNEHU

s CuHyc, KOCMHYC M TaHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuunbie U HaTypaabHBIC JTOTapU(DMBI

JleiicTBUTENbHBIE YUCTA. ApPUPMETHYCCKHE OIEpalud C JICHCTBUTEIBHBIMU
1.7 gucnamu. [IpuOmmkEéHHBIC BBIYMCICHUS, MPaBWJIA OKPYIJICHUS, MPUKUAKA U
OLIEHKA pe3yJibTaTa BbIUMCICHUH

1.8 [IpeoOpa3zoBanue BeIpaKeHUH

1.9 KommiekcHbie uncna
2 VYpaBHEeHUS 1 HEPABEHCTBA

2.1 Lensie u 1poOHO-palIMOHATILHBIC YPaBHECHHS

2.2 HppaunonaibHble ypaBHEHUS

2.3 TpuroHomeTpudeckre ypaBHEHUS

2.4 [TokazaTenpHbIC U JOTapU(PMUUECKUE YPABHECHUS

2.5 Lensie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA

2.6 HppannonaibHbie HEPABEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapUPMHUUECKUE HEPABEHCTBA

2.8 TpuroHomeTpuyeckre HEpaBeHCTBA

2.9 CucreMspl U COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPAMU




2.11 Matpuia cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpeaenuTesb MaTPULIbI
3 OyHKIUHN U TpaPuKu
11 OyHK1UA, cnocoObl 3ananus GyHkuuu. ['paduk GyHknuu. Bzaumao oOpaTHbIC
' ¢ynkuuun. Yétneie u Heuétnele GpyHkuun. [lepuoanueckue pyHKuum
OOnacte ompeneneHuss ¥ MHOXECTBO 3HadeHUH ¢yHkumu. Hymn ¢yHKImm.
35 [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIUH.
' MakcuMyMbl 1 MUHUMYMBI (yHKIIMU. HambOosbliee m HanmMeHbIee 3HAUCHUE
(GyHKIIUU Ha IPOMEKYTKE
13 Crenennas (yHKUMS C HaTypaJlbHBIM M LEJNbIM IOKa3zareneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS 7-Oi CTENICHH
34 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMH, UX CBOHCTBA U TpapuKu
16 Touku paspsiBa. AcuMnToThl TpadukoB ¢yHkuuid. CpoiicTBa (YHKIHH,
' HEMpPEPHIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEH
13 Apudmernueckas u reomerpuyeckas mporpeccuu. Dopmyna  CIOKHBIX
' MIPOLIEHTOB
4 Havana maTtemaTuyeckoro aHaiausa
4.1 [TpousBoanas pynkiuu. [Ipon3BoaHbIE 2JIeMEHTApHBIX PYHKITAN
[Ipumenenne MPOM3BOAHON K HCCIENOBaHUIO (PYHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOONbIIero U HaUMEHBIIETO 3HAYCHUs (YHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoXecTBa U JIOTHKA
5.1 MHokecTBO, onepanuu HaJ MHOKecTBaMu. [{uarpammbl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTH




7.2

[IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE

7.3 MHororpaHHuKu
7.4 Tena u MOBEPXHOCTH BpAILICHUS
7.5 Koopaunatsl u BEKTOpBI
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