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MOSACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanm3a» 0a30BOTO YpoBHS s oOydarommxcs 11 kimacca paspaboTana Ha OCHOBE
®denepaabHOro rocyJapCTBEHHOTO 00Pa30BaTEIBLHOIO CTaHIapTa CPEAHETO OOIIETO
oOpa3oBaHuUs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBaHUM, MPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIieYuBaeT OBIAICHUE KITFOYEBBIMH KOMIICTCHITUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOIO pa3BUTHUS
JUYHOCTU 00YyYarOIIXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUUYECKOTO aHaIW3a» SBJSIETCS OJHUM W3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneynBaeT HWHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHUS BCEX E€CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMUPYET JIOTUYECKOE U aOCTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YPOBHE, HEOOXOJAMMOM I OCBOEHHS KYpCOB
UH(OpMaATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
yYallhecss OBJIAJEBAIOT YHUBEPCAIBHBIM A3bIKOM COBPEMEHHOW HayKH, KOTOpas
(bopMyIUpyeT CBOM JOCTUKEHUS B MATEMAaTUYECKOU popme.

Kypc anreOpsl u Hauaja MaTreMaTUueCKOro aHajinu3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHAMU (PU3MKH, XUMUHU, OHOJIOTMH, NOHUMaHUs
OCHOBHBIX TEHJICHUUWA SKOHOMUKM U OOIIECTBEHHOW >KU3HU, TO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIB30BaTh UX B MOBCEIHEBHOW XW3HH. B ToXke Bpems OBIilaieHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHUMH KOHCTPYKUHSIMHU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETH3AINI0, a0CTparupoBaHue U
aHaJIOTHI0, OPMUPYET KpEaTUBHOE U KPUTHUECKOE MbIlIeHHE. B xone n3ydyenus
anreOppl M Havall MaTEMAaTHYECKOTO aHaiu3a B CTapiied IIKOJIe ydJalluecs
MOJIYYalOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOIO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJENIe peallbHbIX CUTyalluid U MHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEpPHOCTEM B MPHUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENBHBIM MOTEHIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaKk W dYepe3 crneuuduky ydeOHOHl AedaTenbHOCTH,



Tpedyronen CaMOCTOSITEIILHOCTH, AKKYpPaTHOCTH, MPOAOJIKUTEIHEHON
KOHICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYECHHBIN PE3YJIbTAT.

B ocHOBE MeToaMKM 00y4deHHs anreOpe u HadaiaM MaTeMaTUIeCKOTo aHAIH3a
JICKUT JEATCIbHOCTHBINA MMPUHIIUI O0OyUYCHUS.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHaIM3a» BKIOYAET
CHEAYIOIINE COAEPKATECIBbHO-METOIUYECKAE JUHUK: «YHCIa W BBIYUCIICHUSY,
«YpaBHEHUS U HEPABEHCTBa», «Hadama maremaTndeckoro ananusay, «MHOxkecTBa
M JOTHKa». Bce OCHOBHBIE COMIEPKATEIbHO-METOANYECKUE JTUHUM U3Y4YalOTCsS Ha
MPOTSHKEHUU JBYX JIeT OOy4YEHHUs B CTapIeH IIKOJIE, €CTECTBEHHO JOIOIHSS IPYT
Jpyra ¥ TMOCTENEHHO HACHIIAACh HOBBIMHU T€MaMM W pasjaenamu. J[aHHBIA Kypc
ABJISIETCA MHTETPATUBHBIM, IOCKOJIBKY 00bEIMHSIET B c€0€ COJIepKaHNE HECKOIBKUX
MaTEeMaTUYECKUX JUCITUIUINH: airedpa, TPUTOHOMETPHSI, MAaTeMAaTHUYECKUIN aHaAIH3,
Teopuss MHOKeCcTB M Jip. [lo Mepe Toro kak ydaimuecs: OBliajeBaroT Bc€ Ooliee
ITUPOKMM MAaTEeMaTHYECKUM allapaToM, Y HUX IOCJIeI0BaTeIbHO (popMUpyeETCs U
COBEPILICHCTBYETCSI YMEHUE CTPOUTh MATEMATHUYECKYID MOJIENb PEAIbHOU
CUTyallud, TPUMEHSATH 3HAHWs, TOJYy4YEHHBIE B Kypce «Anredpa u Hayaia
MaTeMaTUYECKOT0 aHalii3ay, JJIsl PEHICHUs CaMOCTOSITEIbHO CPOPMYIUPOBAHHOM
MaTE€MaTHUYECKOM 3a/1auM, a 3aTE€M UHTEPIPETUPOBATH MTOTYUCHHBIN pe3yJibTar.

ConepxarenbHO-MeTOAMYECKas JUHUA «YHucia W BBIYMCICHUS» 3aBEpIIACT
dbopMUpOBaHUE HABHIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX UHCEI, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM ImikoJjie. B crapield mikose oco0oe BHUMaHHUE YAEISETCA
(GbOpPMUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B CeOs
WCIIOJB30BaHNE PA3TUYHBIX (OPM 3allUCH JSHCTBUTEIBHOTO YHCIIA, YMCEHHUE
pallMOHAIBLHO BBIMIOIHATH JIEUCTBUS C HHUMH, JelaTh HNPUKUIKY, OIICHUBATH
pesyapTar. OOydarouiyecsl MOJy4YaroT HaBBIKK MPUOJTMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JIEMUCTBUIM C YMCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
HCIMOJIb30BaHUs MAaTEeMaTUYE€CKUX KOHCTAHT, OLICHUBAHHUS YUCIIOBBIX BBIPAKECHUI.

Jluaus «YpaBHEHMST U HEPABEHCTBA» pPEaIU3yeTCs Ha MPOTSIKEHUU BCEro
oOydyeHUsT B CTaplieil IIKOJe, MOCKOJbKY B KaXJIOM paszleiie MporpaMMbl
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMMX 3ajad. OOyuaroniuecs OBIaJEBAIOT
Pa3IMYHBIMA METOJIaMU PELICHUS UENbIX, PAlUOHAIBHBIX, WPPAUUOHAIBHBIX,
MOKa3aTeNbHbBIX, JOTapu(PMUUSCKUX ypaBHEHUM, HEPAaBEHCTB M WX CHCTEM.
[TonyueHHBIE YMEHHUSI HMCHOJIB3YIOTCS TPH HUCCIICIOBAHUU (DYHKIIUH C TTOMOIIBIO
MIPOU3BOIHOM, PEIIEHNU MPUKIAAHBIX 3a7a4 U 33/1a4 Ha HaXOXKJeHUE HauOOJIbIIINX
Y HaUMEHbBIMX 3HadeHUU QyHKIuuU. JlaHHaAs coaepikaTesibHas JIMHUS BKIIFOYAET B
cebs Takke (opmMupoBaHME YMEHUW BBIMOIHATH pacu€Thl 1Mo dopMynam,
npeoOpa3oBaHUs LICJIBIX, palMOHAIbHBIX, HMppaluoOHaTbHbBIX u
TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKE€ BBIPAKEHUH, COIEpKAIUX CTEIICHU U
norapudmel. brarogaps M3ydeHHIO alreOpandeckoro mMarepuayia MPOUCXOJUT



JTanbHEHNIIee pa3BUTHE aJITOPUTMUIECKOTO U A0OCTPAKTHOTO MBIIIJICHUS YIAIIUXCS,
bOpMHPYIOTCS HABBIKH JEAYKTHBHBIX PACCYXACHUH, PaOdOThI ¢ CUMBOJILHBIMH
dbopmamu, PeACTABICHHS 3aKOHOMEPHOCTEH U 3aBUCHUMOCTEH B BUJE PABCHCTB H
HEpaBeHCTB. AnreOpa mpemiaraeT 3(QQEKTUBHbIC WHCTPYMEHTBI Ui PEIICHUS
MPAKTHYECKUX M eCTECTBEHHO-HAYUYHBIX 3ajad, HArJSIIHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK sI3bIKa HAYKH.

CopnepxxarenpHast nuHus «Hadama MareMaTwmdeckoro aHaim3ay TMO3BOJISIET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MaTeMaTHYeCKUX, TaK W MPHUKIAJHBIX 3a/1ad,
JOCTYIHBIX OOYYAIOMIMMCSI, Y KOTOPBIX MOSBIISETCS BO3MOXXHOCTh UCCIIEIOBATh U
CTpOUTH TpaduKu (PYHKIUN, OTIPECIIATh UX HAaNOOIbIIINE U HANMEHBIIINE 3HAUCHUS,
BBIYHCIIATH TUIomand Guryp u oOBEMBI TeJ, HAXOIUTh CKOPOCTH M YCKOPCHHS
nporieccoB. JlaHHas conaep)KaTelbHAsl JIMHUS OTKPHIBAET HOBBIC BO3MOKHOCTH
MOCTPOCHUSI MaTeMaTHYECKUX MOJCNIed peallbHbIX CHUTYyallui, HaXO0XICHUS
HAWJIYUIIeTro PEIICHUs] B MPUKIAJIHBIX, B TOM YHCJIE COLUATBLHO-IKOHOMHYECKHUX,
3aJa4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOTO aHaliu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAaKTHOTO, (POPMaTBHO-TIOTHYECKOTO W KPEATHBHOTO MBITIUICHHUSI,
(bOpMHUPOBAHUIO YMEHUH PACIIO3HABATH MPOSBIICHUS 3aKOHOB MAaTEMaTHKH B HAyKe,
TeXHUKEe M HucKyccTBe. OOydaronuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
MOJIYYCHHBIX B XOJI€ pa3BUTHS MAaTEMATUKHU KaK HAYKH, U UX aBTOpax.

CopeprkaTeabHO-MEeTOANYecKas TUHUS «MHOXECTBa 1 JIOTHKa» B OCHOBHOM
MOCBAIIEHA  JJIEMEHTaM  TEOpPUM  MHOXKECTB. TE€OpEeTHKO-MHOKECTBCHHBIC
MPEICTABIICHUS TTPOHU3BIBAIOT BECh KYpPC IIKOJBHOM MaTeMAaTUKU W TpeaJiaralor
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIIONIUN BCE pa3eibl MATEMATUKU U €€
MPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MAaTEeMaTHYECKUE AUCIUIUIMHBI B €IMHOE
nenoe. [ToaToMy BakHO AaTh BO3MOXXKHOCTH IIKOJBHHKY ITOHWMATh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOW MaTEeMaTHKH W HCIOJIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa m Havajla MaTeMaTHUYECKOTO aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHYECKOTO MOJCIHUPOBAHUS, KOTOPBHIC IPU3BAHBI
c(hOpMHPOBATH HABBIKK MTOCTPOSHUS MOJICIICH peabHbIX CUTYAIlUi, UCCIICTOBAHMS
ITHX MOJEJIEH C TOMOIIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaiu3a U
WHTEPIPETALUN TTOJIYYCHHBIX PE3yIbTaTOB. TaKue 3a/1aHMs BIUIETCHBI B KAXKIbIN U3
pas3JiesoB MPOrPaMMBbl, OCKOJIbKY BECh MaTeprall Kypca IMPOKO UCTIONIb3YeTCs IS
pelieHusT TPHUKIAAHBIX 3a7ad. [Ipu pemeHny peallbHBIX MPAKTHYECKUX 3a1ad
ydaniecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHIO, 0000IATh M KOHKPETH3UPOBATH
npobiemy. JlesTenbHOCTh TIO (POPMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIATHBIX
3a/lady OPTaHM3YeTCsl B MPOIECCE M3YyUEHUS BCEX TeM Kypca «AnrebOpa u Hadana
MaTEeMaTHYECKOTO aHaTN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y‘l@6HOM IUIAHC Ha U3YUYCHUC KypCa aﬂre6p51 N Ha4YaJI MaTCMaTHU4YCCKOI'O aHaJIM3a
Ha 0a30BOM YPOBHEC OTBOOUTCA 3 yacaB HCIACIIIO B 11 xnacce



COAEPXKXAHHUE YYEBHOI' O KYPCA

11 KJIACC

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Jilnepa—BenHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi ONMCAaHUs pPEabHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.

Yucaa v BBIYMCICHUA

Panmonanpabie uncna. OOBIKHOBEHHBIC W JECATUYHBIC POOH, IMPOIICHTHI,
OeCKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUEeCKHe  OIlepaluu  C
palMoHaNbHBIMU YHCIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpakeHUH. [IpuMenenue
Jpo0elt U MPOIEHTOB JUIsl PEIICHUs] TPUKIAJAHBIX 3a/lay U3 Pa3IMYHBIX OTpacliiel
3HAHUU U PEATBbHOM )KU3HH.

JelicTBuTenbHble yucha. PanuoHalbHBIE W UpPpAMOHAIBHBIE YHCIA.
Apudmernueckue omnepauud € JEUCTBUTEIbHbBIMU yuciamu. [lpuOnmxEénnbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenmenb ¢ 1menbiM  mokazateneM. CranmaptHas (Qopma  3ammcu
JNEeUCTBUTENLHOTO yucia. Vcnonb3oBanue mnoaxoxsmiedi  GopMmbl  3alucu
JEVUCTBUTENBHBIX YHCEN 11 PELICHUS NPAKTUYECKUX 3aJlad U NPEACTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(PpMETUIECKUMU KOPHSIMU HATyPaJIbHON CTEIIECHHU.

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTuuHbIe U HATYypaTbHBIE JIOTAPU(PMBI.

YpaBHeHMS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

YpaBHEeHUE, KOPEHb ypaBHEHUS. HepaBeHCTBO, pelIeHNE HEPABEHCTBA.

Pemienue 1ensix u ApoOHO-pAIIMOHATBHBIX YPAaBHEHUIN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPKAIIUX CTEHNEHH C PAMOHAIBHBIM
MOKA3aTEIIEM.

[Toka3zaTenbHbIE YPaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckne ypaBHEHUSI 1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHU. PellleHne MPUKIaIHbIX 33/1a4 C OMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUM.

Cucremsbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUW U HEPABEHCTB.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 pa3InyHbIX 00J1aCTel HAYKU U PEAIbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIu3a

HenpepriBable QyHKIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB.

[TepBoo6pa3zHas. Tabnuia nmepBooOpa3HBIX.

Wuterpan, ero reomMeTpuyeckuil W (pu3MUecKkuil cmbIca. Beruncienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH CICAYOIHX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHPOBAHHOCTHIO TPAKITAHCKON TIO3UITUU 00YUAIOMIEToCs] KaKk aKTHBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a]1a4, PEIICHU, PACCYKICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

PuU3nYeCcKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HMHTEpecax 3J0poBOro u 6e3onmacHoro odpasa »K13HU, OTBETCTBEHHOT'O OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpyzoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; HHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BEIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTE€MaTHUYeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIMATBHOM
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUCHTAIlME Ha MPUMEHEHHE MATEMATHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIIEH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OIICHKH X BO3MOMHBIX
MOCJEACTBUN JIJIS1 OKPYKAOLIEH CPEBI.

[leHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW JESITeIbHOCTH, ATarloB €€
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTUYeCKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuuseepcanvomvie  nosmasamenwvhvle — Oelicmeus, — 0becneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00YYaowuUxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOUIEHUN MEXAY MOHATUAMH, (HOPMYIHPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  NPEOOPa30OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWHCE;
YCIIOBHBIE;

BBISBJISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3HM U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONCHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JETyKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKACHHUNA (MIPSAMBIC U OT MPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOJBI

BBIOMpATh Croco0 perieHus yuyeOHoW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpPATh Hauboiee MNOAXOAAIIMN ¢ Yy4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrle nccenoBaTelIbcKue JeUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK HMCCIIETOBATEILCKAA WHCTPYMEHT ITO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTHUBOPEUYUE, MPoOIemy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (HOpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOTUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUST U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIhTAaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH Me()UIIUTH HHPOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETAa HA
BOIPOC U JJISI pEIICHUS 3a/1a4u;

BBIOMpaTh  WMHGOpMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH Tparueck;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanvuvie KOMMyHukamuenvle Oelicmsus, 0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYYATOUWUXCAL.
OoOuenue:

BOCIPUHUMATh U (DOPMYJIUPOBATh CYKJIEHUS B COOTBETCTBUHU C YCIOBUSIMHU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUs
B YCTHBIX U IMCBMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN PE3yJIbTAaT;

B X0J1€ 00CYKIEHH 3a7aBaTh BOIPOCHI 0 CYILECTBY O0CYKIaeMON TEMBI,
po0JIeMBbl, peliaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHBIE HA TIOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIUN; B
KOpPEKTHOM popme PopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
IPEACTABIATh  pe3yJbTaTbl  pELICHWs  3aJayd,  OKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYILICHUS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHUMATh M UCITOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboThl MpHU pelieHUU Y4YeOHBIX 3a/lay; MPUHHUMATH I€Jdb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenensaTh BHIbI paboT, JAOrOBapWBaTHCSA, OOCYKIATh TMPOIECC H
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CykaeHMs,, 0OOMEH MHEHUI,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS IUUHOCTIU.
Camoopranuzanus:

COCTAaBJIATH IJIAH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peucHus C

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysibTara
peleHns MaTeEMaTUIEeCKOM 3a/1auu;



e TPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEIICHUH 3a]1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEAU W YCJIOBHUSIM, OOBICHSTH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTroO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oodmiero oOpa3oBaHUsS JOHKHO 00eCredynBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

Yuciia ¥ BbIYHCICHUSA

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE W JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOIICHTHI.

Bemonuate  apudmernyeckue — omnepanud € palUMOHAIBHBIMU U
JEHCTBUTEIbHBIMU YUCIIAMU.

BoINoONHATh TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3YS MPaBUia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHAMU: CTENEHb C LENBIM IOKAa3aTeJIeM; CTaHAapTHas
dopMa 3amMcu JEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alliCU JEHCTBUTENBHBIX YUCEI ISl PEILCHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MNOHATHUSMH: HATypAIbHOE, LEJNOE YHCIO; HCIOJIb30BAThH
IIPU3HAKU JEJIMMOCTH LIENBIX YUCEIl, PA3JI0KEHUE YUCIIa HA TIPOCTBIE MHOKUTEIIN
JUISL PELLIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIEM.

OnepupoBarth MOHATUSMU: JOrapu(p™M UHca, NECATUYHbIE U HATypajbHbIE
Jorapu(Msl.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, NPPALMOHATIBHOE YPaBHEHNE, HEPABEHCTBO;

BoinonHsaTh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPAlUOHATBHBIX
BBIPAQXEHU U PENIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA I PELICHUS MAaTEMATUYECKUX 3a1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTeil HAyKH U PealbHOM KU3HH.



MopenupoBaTh pealibHbIE CHUTyallMl Ha S3bIKE alreOpbhl, COCTABIISTH
BBIDAKCHUSA, YPABHEHHUs, HEPABEHCTBA MO YCIOBUIO 3aJa4d, HWCCIEA0BATH
MOCTPOCHHBIE MOJIEIIN C UCTIOJIB30BAaHUEM ammapara anreopsl.

[IpuMeHsATh CBOMCTBa CTENEHU JJis IpeoOpa3oBaHUs BBIPAKEHUM; OMEPUPOBATH
MOHSTUSAMU: MOKa3aTeJIbHOE YPaBHEHHUE UM HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIbI
ITOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BrimotHSITE  mpeoOpa3oBaHUS  BBIPAKEHUW, COJACpXKAIIMX JIOTapu(MBI;
OTICPUPOBATH MOHATUIMU: JIOTapu(PMUUECKOE YpaBHEHHE U HEPABEHCTBO; pellaTh
OCHOBHBIE THIIBI JIOTApU(MHUUECKUX YPAaBHEHUM U HEPABEHCTB.

OnepupoBaTh MOHATHSAMH: CUCTEMA JIMHEWHBIX YPAaBHEHUN M €€ PEILICHUE;
MCIOJIb30BaTh CUCTEMY JIMHEUMHBIX YPABHEHUH JUISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxonute penieHuss npoCTEUIINX CUCTEM U COBOKYIMHOCTEN PAIMOHAIBHBIX
YPaBHECHU U HEPABCHCTB.

MopaenupoBaTh peajgbHbIe CHTYallMM Ha S3bIKe aiareOpbl, COCTaBIATH
BBIDAKCHUSA, YPABHEHHMS, HEPABEHCTBA W CHUCTEMbI MO YCIOBHUIO 3aJ1auH,
UCCIIEIOBATh MOCTPOSHHBIE MOJICNIM C UCTIOJIb30BAHUEM ammapara ajareopshl.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIAPaT I ONTMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, TP PEIICHNUH 33]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

OnepupoBaTtb  MOHATUSMH: ONpEACIICHUEe,  Teopema,  CIEACTBHUE,
JI0Ka3aTEeIIbCTBO.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUSAMHU: Tpa@UKU MOKA3aTEIbHOM, JorapupmMuuecKoi;
nu300paxkaTb MX Ha KOOPJAMHATHOW IUIOCKOCTH W MCIIOJNb30BaTh I PELIECHUS
YPaBHEHUM U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM TNIOCKOCTH TpadUKHU JIMHEWHBIX YPAaBHEHUN U
WCIIOJIb30BaTh MX I PELIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh MOHATHSMHU: TEpBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

Haxoauts nepBooOpazHble 3JIeMEHTapHbBIX (YHKIIUI; BBIYUCISATH HHTETpa IO
dbopmyrne Hrrorona—JleitOnura.

Pemwlars mpukiiagHele 3a7a4d, B TOM YHUCIE COLUAIBHO-DKOHOMHYECKOIO H
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMATHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM
n/n  mporpamMMel B Kontponbnpie  IMpaktnueckne (MWMPPOBBIE) @ YHKIHOHATbHASI
cero
paGoTHI paGoThI oOpa3oBaTejibHbIE IPaMOTHOCTH
pecypchl
1 MHoOX€ecTBa PALIMOHAIBHBIX U https://fg.resh.edu.ru/
NEHUCTBUTENBHBIX YHCEI.
PaunonaneHble ypaBHEHHS U 14 1
HEpPaBEHCTBA
2 Crenens C 1IeJIbIM TTOKa3aTeneM 3 https://fg.resh.edu.ru/
3 Apudpmernueckuii KopeHb N—oi https://fg.resh.edu.ru/
crenenu. MppannoHanpHble 18 1
YpaBHEHHUS U HEPABEHCTBA
Crenens ¢ palMoHaIbHBIM
nokasaresnem. [lokazarenpHas
4 12 1 https://fg.resh.edu.ru/
¢ynkuus. [TokazarenbHble
YPaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIUS.
5 Jlorapudmmuueckue ypaBHEHUS U 13 1 https://fg.resh.edu.ru/
HEpaBEHCTBA
6 HHuTerpan u ero npuMeHeHuUs 9 https://fg.resh.edu.ru/
7 Cucrembl ypaBHEHUM 12 1 https://fg.resh.edu.ru/
8 HarypanbHblie U 11enble ynucina 6 https://fg.resh.edu.ru/
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HOYPOYHOE INIVIAHUPOBAHUE

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne flata uudgposbie
wn Tema ypoka Beero KonTpoJibHbIe IIpakTHyeckue H3Yy4Y€HH 06pazoBaATENBHDI
padoTbI padoTbI A e pecypenI
1 MHO)€eCTBO, ONEpaALIMU HAJl MHOKECTBAMU. 1
Huarpammel Ditnepa—Benna
Panmonanshbie yncna. OOBIKHOBEHHBIC U
2 JECATUYHBIC IPOOH, TIPOLICHTHI, 1
OCCKOHEYHBIC TIEPHOAMYSCKHE APOOH
Apudmerndeckue orneparuu ¢
3 palMOHAIbHBIMH YHCIIAMH, 1
peoOpa30BaHUS YUCIOBBIX BhIPAKECHHIA
[Ipumenenue apobeii u NPOLEHTOB IS
4 pelieHust MPUKIAIHBIX 33124 U3 1
pa3IMYHBIX OTpaciell 3HAHUI U peanbHOI
YKU3HU
[Ipumenenue apobeii u NPOIEHTOB IS
5 perieHus MPUKIAIHBIX 33134 U3 1
Pa3IMYHBIX OTpaciell 3HaHUW U peaTbHOU
YKU3HU
6 HeiicTBuTenbHble uncia. PanimonaasHbIe U 1
HWppalMOHAIIbHBIC YKCIia
7 Apudmerndeckre onepanuu ¢ 1

HGfICTBHTCJIBHBIMH qucjiaMu




[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA

8 OKpYTJICHUS, TPUKHUIKA U OLICHKA
pe3yJibTaTa BEIYMCIICHUN

9 ToxaecTBa U TOXICCTBCHHBIC
npeoOpa3oBaHus

10 VYpaBHeHUEe, KOPEHb YPAaBHCHUS

11 HepaBeHcTBo, penieHre HepaBeHCTBA

12 Meroa uHTEpBAJIOB

13 Pemrenue nensix u ApoOHO-paIIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB
KonTponbhas padota no teme

14 "MHOXeCTBa pallMOHAIBHBIX U
JIEHCTBUTEIBHBIX YHcell. ParinoHaabHEIS
YpaBHEHHUS U HEPABEHCTB"

CreneHn ¢ 1eJIBIM ITOKa3aTeaeM.

15 CrangaprtHas ¢popMa 3arucu
JNIEUCTBUTEIILHOIO YHCIIa
Hcnonk3oBanue noaxossien GopMbl

16 3aIlMCHU JICHUCTBUTEIBHBIX YHCE IS
perieHust MPaKTUIECKHX 3a/1a4 U
MpEeACTaBICHUS JAaHHBIX
CrenenHast GyHKIIUS C HATYPATbHBIM U

17 LIeIBIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk

18 ApudmeTnueckuii KOpeHb HaTypaibHOU
CTEIICHH

19 Apudmernueckuii KOpeHb HATYpPaTbHOM

CTCIICHU




CaoiicTBa apu(pMEeTHIECKOTO KOPHS

20 HaTypaJIbHOM CTENEHU

)1 CaoiicTBa apu(hMEeTHIECKOTO KOPHS
HATypaJbHOW CTENEHU

2y CpoiicTBa apuPMETHICCKOTO KOPHS
HaTypaJIbHOM CTENEHU

’3 JleticTBus ¢ apuMETHUECKUMHU KOPHIMHU
N—oil cTeneHun

” JleticTBus ¢ apuMETHIECCKUMHU KOPHIMHU
N—0i1 cTeneHU

55 JleiicTBus ¢ apu)METUUECKUMU KOPHIMH
N—oil cTeneHun

26 JleiicTBUsI ¢ apu(METUUECKUMU KOPHSIMU
N—0i1 cTeneHn

27 JleiicTBusI ¢ apuMETUUECKUMU KOPHSIMH
N—0i1 cTeneHn

)8 Pemenne nppanoHalIbHBIX ypaBHEHUN U
HEPABEHCTB

59 Pemenne nppanoHaNbHBIX YPABHEHUN U
HEPaBEHCTB

30 Pemenne nppannoHalbHBIX ypaBHEHUN U
HEPaBEHCTB

31 Pemenue nppannoHalbHBIX YpaBHEHUHN U
HEPABEHCTB

37 Pemrenne nppaiMoHaNbHBIX YpaBHEHUN U
HEPaBEHCTB

33 CaoiicTBa u rpaduk KOpHA N-0if cTeneHn

34 CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU




KonrponsHas pabora o reme
"ApudmeTrndeckuit KOpeHb N—0i CTETICHHU.

3 HppaunoHanbHble YpaBHEHUS U 1
HepaBeHCTBA"

36 CreneHsp ¢ palMoHaJIbHBIM IIOKA3aTENEM

37 CBoiicTBa cTeNIEHU

38 [IpeoOpazoBaHue BEIpAXKCHUH, 1
COJIEp KALINX PALlMOHAIbHbIE CTETIEHU

39 [IpeoOpazoBaHue BEIpAXKCHUH, 1
CoJIeprKalllMX PAllMOHAIbHBIE CTEIIEHU

20 IIpeoOpa3oBaHue BBIPAKEHUIH, 1
COJIEpKALINX PAllMOHAIbHbIE CTETIEHU

41 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA 1

42 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1

43 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA 1

44 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1

45 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1

46 [TokazarenbHast pyHKIMSI, €€ CBOWCTBA U 1
rpaduk
KonrtponsHas pabora no teme "Crenens ¢

47 paloOHaIbHBIM IIOKA3aTENIEM. 1
IToka3zarenbHas pyHkuus. [lokasarenbHble
YpaBHEHUs U HEPAaBEHCTBA"

48 Jlorapudm uucna

49 JlecsiTuuHbIe U HATYpaJibHbIE JTOTapUPMBbI

50 [IpeoOpazoBaHue BhIpaXKEHUH, 1

COZIepKALIHX JIOTapU(DMBI




[IpeoOpa3oBaHue BEIpaXKEHUH,

> COJIepKALIHX JIOTapU (MBI

- [IpeoOpa3oBanue BHIpAKEHHIH,
COZIep KaLIHX JIOTapU(MBI

53 [IpeobOpazoBaHue BhIpaKEHUH,
COZIepKALIUX JIOTapU (MBI

54 Jlorapudmudeckne ypaBHCHUS U
HEpaBEHCTBA

55 Jlorapudmudeckne ypaBHCHUS U
HEpaBEHCTBa

56 Jlorapudmuueckue ypaBHEHUs U
HEpaBEHCTBA

57 Jlorapudmudeckue ypaBHEHHS 1
HEpaBEHCTBA

cg Jlorapudmuueckas pyHkuus, e€ cBONCTBa
u rpaduk

cg Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA
u rpaduk
KonTponbHas padbota no teme

60 "Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA.

61 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX

62 IlepBooOpaznas. Tabnuia nepBooOpa3HbIX

63 WuTerpan, reomeTpudeckuit 1 GpuU3ndecKuil
CMBICJI HHTEIpaa

64 WuTerpan, reoMeTpruueckuil 1 pu3nyecKuii

CMEICI HHTEIpaJia




WuTerpan, reoMeTpruueckuii 1 pu3nyecKuii

* CMBICJI MHTErpajia

66 Brruncnenune uaterpana mo gpopmyiie
Herorona—IJleitOHuna

67 Brruncnenue unrerpana no gpopmyiie
Hprorona—Jleibnuia

68 Brruucnenune unterpana no gpopmyie
Herorona—JleitOauna

€9 Brruucnenue unTerpana no gpopmyie
Herorona—Jleitbuuia

70 CucreMpl TMHEVHBIX YPaBHEHUN

71 CucreMbl TMHENHBIX YpaBHEHUN

- Pemrenue npukiagHbIX 3a/1a4 ¢ TOMOUIBIO
CUCTEMBI JINHENHBIX YPABHEHUN

7 Pemrenue npukiagHbIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHENHBIX YPAaBHEHUN
Cuctembl 1 COBOKYITHOCTH IICJIBIX,

24 palnMoHAIBHBIX, UPPAUOHATBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB
Cuctembl U COBOKYITHOCTH LIEJIBIX,

75 paIrMoHaIBHBIX, UPPAMOHATBHBIX,
MMOKa3aTENbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB
Cucrembl U COBOKYITHOCTH IIEJIBIX,

26 palMOHANTBHBIX, UPPALUOHATBHBIX,

MOKa3aTeIbHbIX, JOrapu(pMUIECKUX
YpaBHEHUI U HEPABEHCTB




CucreMsl 1 COBOKYITHOCTH LCJIBIX,
palruOHAJIbHbIX, UPPALIUOHAIIbHbIX,

7 MOKa3aTeIbHbIX, JOrapu(pMUIECKux
YpaBHEHUI U HEPABEHCTB

28 Hcnonp3oBanue rpadukoB GyHKIUN A7
peLIeHusl ypaBHEHUN U CUCTEM

29 Hcnonb3oBanue rpadhukoB GyHKIUN A5
pellieHns ypaBHEHUN U CUCTEM
[Ipumenenue ypaBHEHUH, CCTEM U

20 HEPABEHCTB K PEHICHUIO MAaTEMaTUYECKUX
3a/1a4 U 3a]1a4 U3 pa3IUvHbIX 00mIacTei
HayKH U peallbHOM KU3HU

a1 KontponbHas padota o teme "MHTEerpan
U ero npuMeHeHus. CuctemMsl ypaBHEHUN"

22 HatypanbHble u 1enble yncia B 3a7adax u3
peanbHON KU3HU

83 HatypanbHble 1 Liensle yncia B 3a7a4ax U3
peanbHON KU3HU

a4 HatypanbHble u 1enble yrcia B 3aja4ax 13
peanbHON KU3HU

85 [Ipu3Haky JeTMMOCTH LENbIX YUCEI

86 [Ipu3Haky JeIMMOCTH LENBIX YUCEI

87 [Ipu3Haky JeTMMOCTH LENbIX YUCEI

g8 [ToBTOpeHue, 06001IeHNE,
CUCTEMAaTH3alMsl 3HaHUH. Y paBHEHHUS

29 [ToBTOpenue, o600mIEeHNE,

cUCTEeMaTU3alus 3HAHUM. Y paBHEHUS




[ToBTOpeHue, 06001EeHNE,

20 cucTeMaTu3alus 3HaHUi. Y paBHEHUS

91 [ToBTOpeHue, 06001EeHNE,
cUCTEeMaTU3alus 3HaHUM. Y paBHEHU

9 [ToBTOpeHue, o600mIEeHNE,
cucteMaTtu3anus 3Hanui. HepaBeHcTBa

93 [ToBTOpeHme, 06001IEHNE,
cucTeMaTtu3alnus 3HaHui. HepaBeHcTBa

94 [ToBTOpeHue, 06001IEHNE,
cucreMarusanus 3HaHuil. HepaBencrsa

95 [ToBTOpEeHME, 0000IIEHNE,
cucTeMaTtu3ainus 3HaHui. HepaBeHcTBa
[ToBTOpenue, o6o0IIEHNE,

96 cucreMaru3anus 3HaHu. CHUCTEMBI
ypaBHEHUH
[ToBTOpenue, o6o0IIEHNE,

97 cucTeMaTu3anus 3Hanuii. CucTeMbl
YpaBHEHUU

98 [ToBTOpenue, 06061IeHNE,
cucremaTtusanus 3HaHuil. DyHKuumn

99 [ToBTOpenue, 06001IeHNE,
cucremaTtusanus 3HaHuil. OyHKIUU

100 WroroBas koHTpoJsIbHAs paboTa

101 HToroBasi KOHTpOJIbHASA paboTa
O0o001enue, cucTeMaTH3alusa 3HaHUH 3a

102 KypcC aJireOpbl ¥ Hadall MaTeMaTUIeCKOTO

agaiu3a 10-11 ximaccos




OBIIEE KOJIMYECTBO YACOB 110

102
I[TPOT'PAMME



YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA

https://fg.resh.edu.ru/

https://myschool.edu.ru/

https://educont.ru/

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

https://fg.resh.edu.ru/

https://myschool.edu.ru/

https://educont.ru/

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://fg.resh.edu.ru/

https://myschool.edu.ru/

https://educont.ru/
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