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MOSCHUTEJIbBHASA 3AININCKA

PaGouas nmporpamma yue6HOTO Kypca «Anredpa u Hayasia MaTeMaTHYECKOTO
aHanu3a» 0a3oBOro ypoBHA Juist obywaromuxcst 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe denepanbHOro TOCYAapPCTBEHHOTO0 00Pa30BaTEIBLHOTO CTaHAAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBSIBISIEMBIX K MaTeMaTHYECKOMY OOpPa30BaHUIO, M TPAJAHMIIMNA POCCHUICKOTO
oOpa3oBanus. Peanmusanus mporpaMMbl OOECTIEUMBAET OBIIAJICHUE KITFOUEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIOIIMMH OCHOBY JJISI CAMOPA3BUTHsI M HEMPEPHIBHOTO
o0pa3oBaHusl, ETOCTHOCTh OOIIEKYJIBTYPHOTO, JMYHOCTHOTO U TO3HABATEIILHOTO
Pa3BUTHS THYHOCTH O0YJAFOIIHUXCS.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTHYECKOTO aHAIM3a» SIBISETCS OAHHUM W3
HanOoJiee 3HAYMMBIX B IpPOrpaMMe CTapIICH IIKOJIbI, TOCKOJBbKY, C OJHOM
CTOPOHBI, OH OOECIeUYNBAaeT HMHCTPYMCHTAIBHYIO 0a3y Il HW3Y4eHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (OPMHUPYET JIOTHUECKOE U
a0CTpAaKTHOE MBINIUICHHE YYaIlUXCS Ha YPOBHE, HEOOXOIWMOM JUII OCBOCHHS
KypcoB HMH(pOPMATHKH, OOIIECTBO3HAHMS, WCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBIIAJICBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHIKCHUS B MAaTEMAaTHIECKOU opme.

Kypc anrebpsl n Hayan MaTeMaTUYECKOTO aHAIN3a 3aKJIabIBA€T OCHOBY JIS
YCHENIHOTO OBIAJCHHUS 3aKOHAMU (PU3WKH, XUMHH, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJCHIIMM OSKOHOMUKH H OOIIECTBEHHOW JKW3HH, II03BOJISET
OPHEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW KM3HHU. B TOXXe Bpems OBiIameHUE
aOCTPAaKTHBIMH W JIOTUYECKA CTPOTUMH MAaTEeMAaTHYECKUMU KOHCTPYKITUSIMU
pa3BUBAET YMEHHE HAaxXOIHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTHHHOCTH
YTBEPKJICHHUSI, UCIIOIh30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHajoruto, GopMHUPYET KPEaTUBHOE M KPUTUIECKOE MBITIUICHHE. B X07e n3yueHus
anreOppl W HaAYaJl MaTeMaTUYeCKOT0 aHaju3a B CTapIled IIKOoJe Yydaliuecs
MOJTy9afOT HOBBIM OMNBIT PEHICHUS TMPUKIATHBIX 3a/1ad, CaMOCTOSTEILHOTO
MIOCTPOCHUSI MaTEMaTUYECKUX MOJENIEH pPEabHBIX CUTyalluid W WHTEPIPETAIluu
MOJIYYCHHBIX  PEIICHWH, 3HAKOMATCA C  TpUMEpaMd  MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEH B TpHUpPOJE, HAYKE W B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEMaTUYECKUMH OTKPHITUSIMU U UX aBTOPaMH.

Kypc obnamaer 3HaYMTENHbHBIM BOCIUTATEIHHBIM TMOTEHITMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHBIM marepuaj, CroCOOCTBYIOMUN (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHUS, TaK U Uepe3 CHenupuKy y4eOHOU MesITeIbHOCTH,



TpeOytorieit CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOIOTIKUTEIBHON
KOHIICHTPAI[MM BHUMaHUS U OTBETCTBEHHOCTH 32 MOJIYYEHHbIN PE3yJIbTaT.

B ocHoBe Meromuku oOydeHus anredpe W HadajlaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT JeATEeIbHOCTHBIA TPUHITUI O0yUeHHUS.

CrpykTypa Kypca «Anredpa u Hayajla MAaTEeMaTUYECKOTO aHAJIN3a» BKIIOYAET
CIEAYIOUIME COAEPKATEIbHO-METOANYECKNE JUHUU: «UYUuciaa W BBIYUCICHUSD,
«Dynkuuun  u rpadbukuy, «YpaBHEeHUST W HepaBeHCTBa», «Hauana
MaTeMaTUYECKOro aHanuza», «MHOXkecTBa U JIOTMKa». Bce OCHOBHBIE
COJIEP/KATEIIbHO-METOIUYECKUE JIMHUM H3Yy4YalOTCd HAa NPOTHKEHUU ABYX JIET
oOy4eHus: B CTaplIey IIKOJIe, €CTECTBEHHO JOMOJHSA APYT Apyra U MOCTENEeHHO
HAChIIAsiCh HOBBIMM TeMaMu H  pasaenaMu. JlaHHBII Kypc sABIsETCA
WHTETPATUBHBIM, IIOCKOJIbKY OOBEAMHSET B ce0e COJEepKAHUE HECKOIbKUX
MaTEeMaTUYECKUX JUCIUIUIMH: alredpa, TPUTOHOMETPHUSI, MaTeMaTUYECKUIN aHaAIN3,
Teopusi MHOKecTB U Ap. [lo mMepe Toro kak ydaimiuecs OBiIaaeBalOT BcE Ooiee
IIUPOKUM MaTeMaTHYECKUM afmnapaToM, Y HUX MOCIIeI0BaTebHO (popMUpyeTcs u
COBEPILICHCTBYETCA YMEHHUE CTPOUTh MATEMATHYECKYI0 MOJENb pPEaJbHOU
CUTyallud, TPUMEHSTh 3HAHMS, TMOJy4YEHHbIE B Kypce «Asredpa W Hauaja
MaTEMaTUYECKOI0 aHAlIM3a», NIl PEeUIeHUs] CAMOCTOSITENBHO CPOPMYIUPOBAHHOM
MaTeMaTHU4YECKOM 3a/1a4M, a 3aTE€M UHTEPIPETUPOBATH NOJTYUECHHBIN PE3YJIbTaT.

ConepxaTenpHO-MeTOANYECKAsA JTUHUS «YHUCia U BBIYMCICHUSD) 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB UCMOJb30BaHUS JEHCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HAYyaTO B OCHOBHOH IkoJie. B crapiueill mikoiie oco0oe BHUMAHHUE YICNSIETCS
(GbOpMUPOBAHUIO MPOYHBIX BBIUYKCIUTEIbHBIX HABBIKOB, BKJIIOUAIOIIUX B CeOs
UCIIOJb30BaHUE PA3IUYHBIX (OPM 3alUCU JACHUCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHAJILHO BBIMIOJIHATh JIEUCTBUS C HUMH, JeiaTh NPUKUIKY, OILICHUBATH
pesyabrar. OOyyaromyecs: MOJIYy4YarOT HAaBBIKM MNPUOIUAKEHHBIX BBIYUCICHUM,
BBITIOJIHEHUS JIEUCTBUM C YMCIIaMH, 3allCaHHBIMU B CTaHAapTHON Gdopme,
UCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BHIPAXKECHUI.

Jlunus «YpaBHEHUS W HEPABEHCTBA» PEANM3YETCS HA TMPOTSKEHHH BCETO
oOyueHHs B cCTapuiedl IIKOJE, MOCKOJbKY B KaXJOM pas3ieie IporpaMMbl
IPETYCMOTPEHO PEIIeHNEe COOTBETCTBYIOMUX 3amad. OOydaromuecs OBIaJICBAIOT
pa3IMUYHBIMA METOJAMHU PELICHUS] UEbIX, PAlUOHAIBHBIX, HUPPAlUOHATIbHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUUECKUX ¥  TPUTOHOMETPUUYECKHX  YpaBHEHUH,
HEPaBEHCTB U Ux cucteM. [lomydeHHble yMEHUS UCOJB3YIOTCS MPH UCCIEI0BAaHUU
GYHKIIMKA ¢ TIOMOIIBI0 TIPOU3BOIHOM, PENICHUH MPUKIAIHBIX 3a7ad M 3a7ad Ha
HAaXOXJEHWE HaWOONBIIMX W HAUMEHBIMX 3HadeHuW QyHkuu. [lanHas
colepxaTenbHasi JMHUS BKJIIOYaeT B ce0a Takke (OopMUpOBaHHE YMEHHMA
BBITIONHATh Pacy€Tsl Mo ¢opMynaMm, MpeoOpa3oBaHUsS IENBIX, PAMOHATBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKkKe BbIPAKEHUU,



COJIEpKalllMX CTeNeHu M JorapuMmel. braromaps uzyuyeHHIo anreOpanyeckoro
MaTepuajia  IPOUCXOJMT  JAJbHEWIIEEe  pa3BUTHE  AJITOPUTMHYECKOTO U
aOCTPAaKTHOTO MBIIUIEHUS YYalluxcsi, (OPMUPYIOTCS HaBBIKM JE€IyKTUBHBIX
paccyxaeHuil, paboOThl C  CHUMBOJbHBIMH  (opMamH,  MPEACTaBICHUSA
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Ajredpa
npenyaraet d(PQPEeKTUBHbIE HMHCTPYMEHTHI JUIsl PpEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJ1a4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopnepxarenpHo-MeToquueckass JuHus «DyHKIMM W TrpapuKku» TECHO
NEPEIJIETAETCS C APYTUMU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEI0BATENBHOCTh U3YUYCHHUS Marepuara. N3yueHne CTEIIEHHOM,
MI0KAa3aTeJIbHOM, JIOrapu(PMUUYECKON U TPUTOHOMETPUUECKUX (QYHKLUNA, UX CBONCTB
U rpaduKoB, UCMHOIb30BaHUEe (DYHKIMM JUIs perieHus 3afad u3 JAPYruxX yuyeOHBIX
IPEAMETOB U PEAJBLHOM KU3HU TECHO CBA3aHO KAaK C MATEMATHYECKUM AHAIHM30M,
TaKk U C pEIIeHHWEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE
yaensercs (OpMUPOBAHUIO YMEHUS BbIpakaThb (HOpMyJaMu 3aBUCHUMOCTH MEXIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEIOBAaTh MOJyYEHHbIE (YHKUUU, CTPOUTH UX
rpaduku. MaTtepuan 3ToN cojepKaTeIbHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUU
¥ HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJYy BEIUYMHAMHU B
paznuyHoOil (hopme: aHaTUTUYECKOM, rpaduueckoil u cimoBecHoil. Ero uzydenue
CIIOCOOCTBYET PAa3BUTHUIO  AJTOPUTMUYECKOTO  MBIILUIEHUS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCITOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHag nuHug «Hauvana MareMaTnueckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYeCKUX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYaroIUMCs, Y KOTOPBIX MOSBISAETCS BO3MOKHOCTh UCCIENOBATh U
ctpouTh rpaduku (QyHKUUNA, ONpeNensiTh HX HAUOOJbIINE W HAUMEHBIINE
3HAYEHHUS], BBIYUCIATH IUIOWAAN (QUIYp U OOBEMBI TeNl, HAXOAUTh CKOPOCTH U
YCKOpeHHs TmpoleccoB. JlaHHas colep)karejibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHUS MATEMAaTHYECKMX MOJEIEH pealbHbIX CHTyaluH,
HAXOXKJEHUsl HaWIy4dllero pEeHieHus B MPUKIAJAHBIX, B TOM YHCIE COLMAIbHO-
SKOHOMHMYECKHMX, 33aJa4ax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOI'O aHajau3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-TOTHYECKOTO U KPEaTUBHOTO
MBILUICHNS, (OPMHUPOBAHUIO YMEHMH paclo3HaBaTh IMPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HcKyccTBe. OOywarommecs Yy3HAIOT O
BBIIAIOLIUXCSI pE3ysbTaTaxX, IOJYYEHHBIX B XOJE pa3BUTUS MAaTeMaTHUKHA Kak
HAyKH, U UX aBTOpax.

CopepxarenpHO-MeTOANYECKast TMHUA «MHOXKEeCTBa U JIOTUKAa» B OCHOBHOM
NOCBSIIIEHA  DJIEMEHTaM  TEOPUHM  MHOXECTB.  T€OpEeTHMKO-MHOKECTBEHHBIE
IPEICTABJICHNS IPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaT€MAaTHKW WM IPEMJIararor



HanOoJiee YHUBEPCAIbHBIN A3BIK, OOBEAUHSIONINN BCE pa3/ieibl MATEMATHKU U €€
NPUIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MAaTEMAaTHUUECKUE NHUCIUIUIMHBI B €IUHOE
uenoe. [loaToMy Ba)KHO JaTh BO3MOKHOCTH ILIKOJBHUKY MOHUMATh TEOPETHUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOW MaTEMaTHMKW M HCIOJIb30BaThb €ro JJis
BBIPAKEHHUS CBOMX MBICIICH.

B kypce «AnreOpa um Hayana MareMaTHYEeCKOTO aHAIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTE€MaTUYECKOrO0  MOJCIHUPOBAHUS, KOTOpbIE IPU3BAHbBI
chopMHpPOBaTh HABBIKK MOCTPOEHUSI MOJIEJICH peabHbIX CUTYaIlUi, UCCIEAOBAHUS
ATUX MOJENEeN ¢ MOMOIUIBI0 amnmapara aiareOpbl U MaTeMaTH4YeCKOTo aHalu3a U
UHTEPIPETALUN TOJYYSHHBIX Pe3yJbTaToB. Takue 3ajjaHus BIUIETEHBI B KaKIbIH
U3 pa3lieNIoB IPOrpaMMBbl, MOCKOJIBKY BECh MaTepHall Kypca HIMPOKO HCIIOIb3YEeTCs
JUISL pelIeHusl MPUKIaAHBIX 3a1a4. [Ipu pereHnn peanbHbIX MTPaAKTHUYECKUX 3a/1a4
y4daluecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCMOJIb30BATh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATH
npobiemy. [lesreabHOCT MO (OPMUPOBAHUIO HABBIKOB PELIECHUS MPUKIATHBIX
3a/1a4y OpPraHU3yeTcsl B MPOILECCe M3YUEHMsI BCEX TeM Kypca «Auredpa M Havana
MaTEMaTUYECKOTO aHATTN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

B yueOGHOM TmulaHe Ha M3y4YeHHE Kypca aireOpbl M Hayal MaTEeMaTH4YE€CKOIo
aHaju3a Ha 0a30BOM ypOBHE OTBOAUTCA 2 yaca B Henento B 10 kimacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 dacos.



COJAEPXXAHME YYEBHOI'O KYPCA
10 KUIACC

Yucia 1 BBIYMCICHUA

Panmonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OeCKOHEYHbIE  TepHoAuYecKue JApodu. ApudMmeTHdyecKue  omepanud C
palMoHaIbHBIMU YHUCIIAMH, TPE0OPa30BaHMS YHCIOBBIX BhIpaxkeHu. [IpuMenenue
Ipo0eilt U MPOIEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/a4 U3 Pa3Iu4HbIX OTpacliiel
3HAHUU U PeaJbHOM KU3HMU.

JlefictBUTENbHBIE 4Kclia. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCJIA.
ApudmMernyeckue ornepanud ¢ JeUCTBUTEIbHBIMU 4YHcHaMu. [IpubnmkEHHbIE
BBIYMCIIEHUS, IPABUIIA OKPYIJIEHUS, TIPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ 1nenbiM  nokazateneMm. CranpaptHas Qopma  3amucu
NeUCTBUTENbHOTO uucna. HMcemonbs3oBaHue mnonxonsimei  (opmbl  3amucu
JNEUCTBUTENBHBIX YHUCEN IS PEUICHUS MNPAKTUYECKUX 3a4a4 W NPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaibHOM  creneHu.  JleilctBus ¢
apu(pMETUYECKUMU KOPHSIMU HATyPAJIbHOM CTENIEHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOTO APTyMEHTA.

YpaBHEHUA U HEPABECHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

YpaBHeHHEe, KOpEHb YypaBHEHHs. HepaBeHCTBO, penieHWEe HEPABEHCTBA.
Metoa uHTEpBaNIOB.

Pewenune nenpix U ApoOHO-pAlIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmonansHeIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpuroHomMeTprUEeCKUX ypaBHEHHM.

[IpumeHeHne ypaBHEHH U HEPABEHCTB K PEUICHUIO MATEMAaTUYECKUX 3a/1a4
M 337124 U3 Pa3IMYHBIX 00JacTel HAYKH U PeabHOM KU3HU.

DOyHKIUMN U TPaPUKHU

@OyHkius, cnocoObl 3amanus GyHknuu. [paduk yHkmuu. BzaumHo
oOpaTHbIe (PYHKITUH.

O6nacth ompeneneHrs U MHOXKECTBO 3HaueHud ¢yHkuuu. Hymn dyskmmm.
[TpomMexyTkH 3HaAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

Crenennas QyHKIIMS ¢ HATYypaJdbHBIM U IIEJIBIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaguK KOpHS N-Oi CTEMEHHU.



TpuroHomerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMNA YUCIOBOTO apTyMEHTA.

Havana MmaTeMaTH4eCKOro aHAJIU3A

IlocnemoBaTenbHOCTH, CITOCOOBI 3aJlaHUs MOCJIEJOBATEIbHOCTEH.
MOHOTOHHBIE ITOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ reomeTprueckasi mporpeccuu. beckoneuHo yoObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0eCKOHEYHO YOBIBAIOIIEH reoMeTpUYecKon
nporpeccur. dopMyna CIOXKHBIX NPOLIEHTOB. MCnoyib30BaHWE MPOTPECCHUU IS
pEeLIEHUs peaJIbHBIX 33/1a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa U JIOTMKAa

MHoecTBO, omepalud HajJl MHOKecTBaMH. Jlumarpammbl Jisiepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO ammnapara Jjisi ONUCAHUs PeajbHbIX
IPOLIECCOB U SIBICHUM, IPYU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia v BbIYMCICHUS

HarypansbHblie u nensie yncna. IIpu3sHaku 1eMMOCTH LENbIX YUCE.

CreneHp ¢ pannOHAJIbHBIM MTOKa3areseM. CBONCTBA CTENEHH.

Jlorapudm uncina. JleciTHUHbIE U HATypaJIbHbIE JIOTaApU(PMBI.

YpaBHEHUA U HEPABECHCTBA

[IpeoOpazoBaHue BbIpaXeHUH, COAEPKAIIUX JTOTapU(MBI.

[IpeoOpazoBaHuie BBIPAKEHUHN, COJEPKAINIMX CTENEHU C PalMOHAIbHBIM
NIOKa3aTEIIEM.

[IprMepb! TPUTOHOMETPUYECKNUX HEPABEHCTB.

Iloka3arenbHbIE YpAaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckre ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHUH. Pelienne mpuKIIagHbIX 3a7a4 ¢ MOMOULIBIO
CHUCTEMBI JINHEVHBIX YPABHECHH.

CucreMbl U COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[Ipumenenne  ypaBHEHUM, CHCTEM M  HEPAaBEHCTB K  PELICHHUIO
MaTEMaTUYECKHX 3a7ad M 3aJad M3 pas3IndHbIX 00JacTeil HayKu M peasbHOU
KU3HHU.

DOyHKUMH U TPAPUKH

Oyukrus.  [lepuonuueckne  ¢yHkiuu. [IpoMexxyTkm  MOHOTOHHOCTH
¢yHkuu. MakcumyMbl M1 MUHUMYyMbI GyHKIuH. HauOosbliee M HauMmeHbliee
3HayeHUe (PYHKIIMU Ha IPOMEXKYTKE.

Tpuronomerpuueckue QPyHKIIMN, UX CBONCTBA U TpadUKH.

[TokazarenbHas u norapudmudeckast GyHKIUU, UX CBOWCTBA U IPapUKH.



Ucnonb3oBanne rpadmkoB GyHKIIUN 71 PEIICHUS YPABHEHHUM U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH i1 HCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH, KOTOpble BO3HUKAIOT NPHU PEIICHWU 3aJad U3 APYTUX Y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HMU.

Havajna MaTeMaTH4eCKOro aHaIu3a

HenpepsiBable GyHKIMH. MeTO MHTEPBAJIOB JI PEIICHUS] HEPABEHCTB.

[IpousBonnas  ¢ynkumu. ['eomerpuueckuit u  Qu3MUECKUd  CMBICH
MIPOU3BOJTHOM.

[IpousBoanbie  dreMeHTapHbIX  GyHKUUHA.  DopMysabl  HaXOXKIACHUS
IIPOU3BOIHON CYMMBbI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeneHue Mpou3BOAHON K UCCIIENOBaHHUIO (DYHKIIMM HA MOHOTOHHOCTH U
sKCcTpeMyMbl. HaxoxkieHrne HanbobIIero ¥ HaMMEHbIIEero 3HaueHus (PYHKIIMU Ha
OTpE3KE.

[IppuMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWIY4dIllEero pEUlIeHUus B
NPUKIAIHBIX 3aJadax, [Jisd ONpPENENICHUs CKOPOCTH Ipolecca, 3aJaHHOIO
(bopMyioi uiaK rpaduKoM.

[TepBooOpa3znas. Tabnuia nepBooOpa3HBIX.

WuTerpan, ero reoMerpuyeckuid u (Qusmueckuil cmbica. Bsluucnenue
uHTerpana no gopmyne Herorona—IJleiiOHuna.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenne yueOHOro mpeamera «MaremMaTukay JODKHO 00ecreunuBaTh
JIOCTHKEHUE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHuUs CICAYIONIUX JIUYHOCTHBIX,
METAIpPeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTpaMMbl y4EOHOro mMpeameTa
«MaremaTnka» XapaKTepu3yTCs:

I'paxxtanckoe BOCIIUTaHUE:

c(hOpPMHPOBAHHOCTHIO TPAXKITAHCKOHN MO3UIIUN 00YUaIOIIET0Cs KaK aKTHBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUUCKOTO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npolLeayp TpakIaHCKOro oO0mecTBa (BBIOOPHI, OMPOCHl W TMP.), YMEHHEM
B3aMMOJICICTBOBAaTh C COLUAJIBHBIMU HHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIIUAMHA U Ha3HAYCHHUEM.

[TatpunoTnueckoe BOCIUTaHUE:

c(hOpMHUPOBAHHOCTHIO POCCUHUCKOM IpakAaHCKOW HUICHTUIHOCTH, YBOXKCHUS K
IIPOLUIOMY Y HACTOALIEMY POCCHUMCKOW MAaT€MAaTUKH, HEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJIBI,
K HCIIOJIb30BAHUIO 3THUX JOCTIKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
3KOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HaHHEM JIYXOBHBIX LICHHOCTEH POCCUHCKOTO HapOJ1a;
c(OpMHPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, OSTHUYECKOTO  MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTHKEHHUI HayKU U JEATEIbHOCThIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

DCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOUIEHWEM K MHpPY, BKIIOYAs ICTETHKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajaad, pELIEHNUI, paccyXIeHHUI;
BOCIIPUMMYHNBOCTBIO K MATEMATUYECKUM ACTIEKTaM Pa3JINYHbIX BUAOB UCKYCCTBA.

Du3nYecKOoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO YMEHHUSI TPUMEHATh MaTeMaTUYeCKHUE 3HaHUS B
MHTEpecax 370poBOro u 6€30macHoro oopasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OT/bIXa, peryJsipHas duznueckas AKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATUAX CIIOPTUBHO-037J0POBUTEIBHOM
JESATENBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K
pasnuyHbiM  chepaMm  TpoPECCHOHATLHOW  ACSTENbHOCTHU, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymei mpodeccuu U pPealn30BbIBATH COOCTBEHHBIC IKU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO U CHOCOOHOCTBIO K  MaTEMaTUYeCKOMY OO0pa3oBaHUIO U
caM000Opa30BaHUI0 Ha TPOTSHKEHUU BCEW >KHU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHUIO B PEIICHUHU IPAKTHUYECKUX 33]1a4 MAaTEMaTUYECKOW HAMPABIECHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OpPMHPOBAHHOCTHIO SKOJOTUYECKON KYyJIbTYphbl, MOHUMAHHEM BIIUSHHUS
COL[MAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COLUAIBLHON
Cpenbl, OCO3HAaHHEM TJIOOATBHOTO  XapakTepa JKOJOTMYECKUX MpoOJeMm;
OpUEHTAIlME Ha NMPUMEHEHUE MATEeMaTUUYECKHMX 3HAHUM ISl pelIeHUs 3ajlad B
0o0JlacTH  OKpyXaroled Cpelbl, IJIAaHUPOBAHMUSI TOCTYNKOB M OLEHKH HX
BO3MOYKHBIX ITOCJIEACTBUN JIJISI OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH UM  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOW HayKd Kak c]epbl 4UeToBEYECKOW MAesATEeTbHOCTU, 3TarnoB €&
pa3BUTUS W 3HAYUMOCTH JUISl PA3BUTUS I[IMBWIM3AIMU; OBJIAJCHUEM S3BIKOM
MaTeMaTUKH W MaTEMaTUYECKOM KyJIbTypOM KakK CPEACTBOM IIO3HAHUS MUPA;
FOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIEA0BATENBCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yNbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO MpeaMeTa
«MaremaTtuka» XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATHHBIMH
NO3HAGAMENbHBIMU  OCliCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelcmeUsAMU, YHUBEPCAIbHBIMU PeCYNAMUSHbIMU OeUCTNEUIMU.

1)  Vuuseepcanonvie  noznasamenvuvlie  Oeticméus, — obecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 0OYYaowuxcsa (oceoenue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpUMEHeHue  JI02UYEeCKUX,
UCCe008amenbCKux onepayuti, ymeHuti pabomams ¢ ungopmayuet).

bazoBble Jlornyeckue NeHCTBUS:

e BBIABIIATH M XapaKTePHU30BaTh CYIIECTBEHHBIC NMPHU3HAKK MAaTEMaTHUCCKUX
00OBEKTOB, TOHATHH, OTHOIICHHH MEXIy MOHATHUAMH; (POpMyIUpOBaThH
OTIpENCIICHUSI  TIOHATUH; yCTaHABIMBAaTh CYIIECTBEHHBIH  IIPH3HAK
KJaccu(PUKaIMy, OCHOBAaHUS JUIsi OOOOIIECHUS W CpPAaBHEHUS, KPUTEPUU
IPOBOJIUMOTO aHAIHN3a;



BOCIIPUHUMATh, (OPMYJIUpOBaTh M  TPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTEIbHbIE W OTpHUIATEIbHBIC, C€IMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM
npoTtuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSIX;
npenjiaraTb ~ KPUTEPUM  JJI1  BBISABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNI;

JieaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEIYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIFOUSHUI 110 aHAJIOTHU;
IPOBOJUTH CaMOCTOSATEIHHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTh TPUMEPBI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbL;

BBIOMpATh CIIOCOO pelIeHus: y4eOHOW 3amadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUSA, BBHIOMpaTh HaWOOJNEee MOAXOMSIIHA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBbie nccnen0BaTEIbLCKUE ACHCTBUS:

UCIIOJI30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUNA MHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh BOMPOCHI, (UKCUPYIOLUIUME MPOTUBOpPEUYHUE, MpoOIemMy,
yCTaHaBIMBAaTh HMCKOMOE€ W  JaHHOe, (OpMUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MIO3ULMIO, MHEHHUE;

MIPOBOJUTH CaMOCTOSATEIILHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIE0OBAaHUE IO YCTAHOBJIEHUID OCOOCHHOCTEH MaTeMaTHYeCKOIo
0o0BbEKTa, SIBIECHMS, NPOLECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKITY
00BEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIICHUSI U BBIBOJABI M0 pe3yibTaTaM
MIPOBENEHHOTO HAOJIIOJIEHUSI, MCCIEIOBAaHUsS, OLICHUBATh JTOCTOBEPHOCTh
MOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

MIPOTHO3MPOBAaTh BO3MOKHOE pPA3BUTHE NPOLECCA, a TAKXKE BBIABUIATbH
MIPEANOJIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabota ¢ nuadopmanmeii:

BBISIBIISATH NePUITUTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJISI OTBETA
Ha BOIIPOC U TSI PEIICHUS 3a/1a4u;

BHIOMpAaTh ~ WHMOpPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHATM3UPOBATh, CUCTEMATHU3UPOBATh M HMHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUJOB U (POPM MIPEICTABICHHUS;

CTPYKTYPUPOBaTh HHPOPMAIIUIO, TPEJCTABIATH €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKy;



2)

OLICHUBATH HaJIE)KHOCTh uHbOopMaIu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.
Vuusepcanonvie  KoMMyHuUKamueHuwle Oelicmeus,  obecneyugarom

CHOPMUPOBAHHOCIB COYUATILHBIX HABLIKOS 0OYUAIOUIUXCSL.
OO0urenue:

BOCIIpUHUMATh U  (OPMYyJIUPOBaTh CYXKACHHS B COOTBETCTBHUHM C
YCIOBUSIMHU U LIEISIMHU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOUKY 3PEHHS B YCTHBIX M IHCBbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJy pellieHus 3aJaul, KOMMEHTHPOBATh MOITYYEHHbIN pe3ysIbTar;

B X0 OOCYKIEHUS 3a71aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKA3bIBATh UJIEH, HALIEJICHHBIE HA ITOMCK
pElIeHHs; COMOCTaBIATh CBOU CYXKJIEHUS C CYXICHUSIMH JIPYyTUX
YYaCTHUKOB AMAIOra, oOHapyUBaTh pa3jIMuMe U CXOJCTBO IO3ULIUN; B
KOPPEKTHOU popme popMynnpoBaTh pa3HOIIACUsl, CBOU BO3PAKEHNUS;
OPENCTABISATh  pPE3yJbTaThl  pelIeHHs  3a7adyd,  OKCIEPUMEHTa,
UCCJIEIOBaHMsI,  IPOEKTa;  CaMOCTOSITeIbHO  BbIOMparb  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHUMAaTh U  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOM U
WHJIUBUAYIHHON paOOThI IPU PEIICHUU YUEOHBIX 3a/1au; MPUHUMATh 11€JIb
COBMECTHOM JIEATENIbHOCTH, IUJIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacpeaensTh BUABI padoT, JOrOBapUBaTHCA, 00CYXKAaTh MPOLECC
U pe3yabTar padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYkaeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMBI» W WHBIE); BBINOJHATH CBOI YacThb pPabOTHl U
KOOPAUHUPOBATb CBOM JICUCTBUS C JPYTMMH UICHAMH KOMAaH/IbL;
OIICHMBATh KA4YECTBO CBOETO BKJAJa B OOIIUMN MPOAYKT MO KPUTEPUSIM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

Yuusepcanonuvie  pezynamuenwvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranu3zanusi:

COCTAaBJIATH IIJIaH, aJITOPUTM PCIICHUS 3a/ a4, BBI6I/IpaTB croco0 pemcHus €

y4€TOM MUMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(OpMAITUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TIO3HABATENHHON pediaeKkcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CHOCOOAMU  CaMOTPOBEPKH, CAMOKOHTPOJS Tpolecca W
pe3yJibTara peluieH!uss MaTEMATUYECKOM 3a/1a4H;



e TIIPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb IIPU PELICHHUU
3a7]a4d, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTH Ha OCHOBE HOBBIX
00CTOSTEIHCTB, JAHHBIX, HAMJIEHHBIX OITUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIIGHHWBATh COOTBETCTBHE pE3yjibTara I W YCJIOBHUSIM, OOBSICHSTH
OPUYUHBI JIOCTHKEHHUS WIM HEAOCTHXKEHHUS! PE3yJIbTAaTOB IEATEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATHI

OcBocHue yqe6H0r0 KypcCa ((AJIF€6pa N HadYaJa MaTCMaTH4YCCKOI'O aHaJInu3a»
Ha YPOBHC CPCAHCTO O6IH€I‘O 06p3.30BaHI/IH JOJIXKHO o0ecrneynBaTh JOCTHIXKCHHUC
CICAYOIUX IMPCAMCTHBIX O6paSOBaTCHBHBIX PE3YJIbTATOB!:

10 KIIACC

Yuciia v BbIYMCICHUS

OnepupoBaTh NOHATHSIMU: PALUOHAIBHOE M JEHUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAs JPOOb, IPOLEHTHI.

Boinonuate  apudmMernueckue — omepaldd € PAallMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbInonHATE MpUOIMAKEHHBIE BBIYUCIEHUS, UCTIONb3YS MPABUIIA OKPYTJIEHUS,
JeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUMCICHUMN.

OneprpoBaTh TMOHATUSMH: CTENEHb C LEIbIM IMOKAa3aTelIeM; CTaHIApPTHAS
dopMa 3amucu  JIEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIOJIb30BaTh MOAXOASAUIYIO (DOPMY 3alMCU JIEUCTBUTENbHBIX YUCEI JIJISl PELICHUS
IIPAaKTUYECKUX 3a/1a4 U NPEACTABICHUS JaHHBIX.

OnepupoBatrh MOHATUSIMH: CUHYC, KOCHHYC M TaHT'€HC MPOM3BOJILHOIO YIJIA;
UCII0JIB30BaTh 3alMCh IPOU3BOJIBHOIO yIJla Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
GyHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTth NOHATUSAMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPAaBHEHHE;

BoimonusaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAXKEHUI U peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3zoBaHUs LIETBIX, PAlMOHAIBHBIX W HUPPAlMOHAILHBIX
BBIDQXKEHUM W pellaTb OCHOBHBIE THIIBI  LEJbIX, PAalMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS M HEPABEHCTBA Il PEIICHUS MATEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 Pa3IMYHbIX 001acTel HayKH U PeaIbHOU KU3HH.



MopenupoBaTh peaibHbIE CUTyalldd Ha S3bIKE aireOphl, COCTABIISTH
BBIPOKCHUSI, ypaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3a/laud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOIb30BAHUEM armapara ajireopsbl.

DOyHKIMU U TPAaPUKH

OnepupoBarh MOHATUSIMH: (YHKIHS, CIOCOOBI 3aMaHus (PYHKIIMH, 001acTh
onpeeleHUus] U MHOXKECTBO 3HA4YeHHM (QYyHKIUH, Tpaduk (PYyHKIUHU, B3AUMHO
obpatHbie PYHKITUH.

OnepupoBaTh MOHATUAMH: UYETHOCTH M HEYETHOCTh (DYHKIMH, HYJIH
GYHKIIMU, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA.

Ucnonb3oBaTh rpa@uku GyHKIMMA 7151 pellIeHrs YpaBHEHUH.

Crpouth U uuTaTh rpaduKu JUHEHHON (QYHKIUU, KBAAPATUUYHON (DPYHKIIUH,
CTENIEHHOHN (QYHKIIUH C ETBIM ITOKa3aTeIICM.

Ucnonb3oBath rpaduku GYyHKUMA 7 UCCIEAOBAHMS MPOLECCOB U
3aBUCUMOCTEH MpU pElIeHUH 3a/1ad U3 JPYTuX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH, BBIpaXkaTh (hOpMyIaMHu 3aBHCHMOCTH MEKy BEIIMUNHAMHU.

Hauaja maTeMaTH4ecKOro aHaju3a

OnepupoBaTh TMOHATHUSIMH: TOCIEAOBATEILHOCTh, apudMmeTudeckas u
r€OMETPUYECKasl IPOTPECCHUH.

OnepupoBaTh TMOHATHAMH: OCECKOHEYHO YOBIBaIOIIas TreoMeTprYecKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBaIOIIEeH TeOMETPHUUECKON MPOTPECCUH.

3amaBatTh MOCIEA0BATEIHHOCTH PA3TMYHBIMU CTIOCO0AMHU.

Hcnonp30BaTh CBOMCTBA MOCIENOBATEILHOCTENH U MPOTPECCUM TSI PEIICHUS
peaNbHBIX 3a[1a4 MPUKIAJTHOTO XapaKTepa.

MHo:kecTBa U JIOTUKA

OnepupoBath MOHATHSAMHE: MHOXKECTBO, OTIEpAIliX HAJl MHOKECTBAMH.

Hcmonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapaTr JUisl  ONMHUCAHUSA
peaTbHBIX TPOIIECCOB W SIBICHHWM, MPU PEIICHWH 3a7a4 W3 JAPYTHX YYeOHBIX
IPEIMETOB.

OnepupoBaTh  TOHATHIMHU: ompejeNeHne,  Teopema,  CJENCTBUE,
J0Ka3aTeNbCTBO.

11 KJJACC

YucJia 1 BIYUCJIEHUSA

OnepupoBaTh TOHATUSAMH: HaTypajJbHOE, IIE€JI0€ YHCIO; MCII0JIb30BaTh
MPU3HAKKU JICJIMMOCTH LEJIbIX YUCEJ, PA3JI0KEHHUE YHCJIAa Ha MPOCThIE MHOXUTEIN
JUTS pEIICHUS 3a/1a4.

OnepupoBaTh NOHATHUEM: CTEIICHb C PAllMOHAJIBHBIM MTOKa3aTEIEM.

OnepupoBaTh MOHATHUSAMHU: JIOTapu(pM YHCIIA, TECATHYHBIC W HATypaJbHBIC
JaorapugMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumensaTh cBOMCTBa CTeMEeHU ISl  MPeoOpa3oBaHMsl  BBIPAKCHUMH;
OIEpUpOBaTh MOHATHSAMU: IIOKA3aTEJIbHOE YpPaBHEHUE M HEPABEHCTBO; peulaTh
OCHOBHBIE THUIIbI II0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHATe npeoOpazoBaHus  BBIPAXKEHUH, COAEpPKAIIMX JIOTapU(PMBbL;
ONepUpOBaTh MOHATUSMU: JIOTapU(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO; pelIaTh
OCHOBHBI€ THUIIBI JIOTApU(DPMHUUECKIX YpABHEHUN U HEPABEHCTB.

HaxoauTe pemieHns npocTelinx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMHU: CUCTEMA JIMHEHMHBIX YPaBHEHUN M €€ DPEIICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JIJI PELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEN pallMOHAJIbHBIX
YPaBHEHHI U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha S3bIKE aureOpbl, COCTABIIAThH
BBIPA)KCHUSA, YpaBHEHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJ]1ayH,
UCCJIeI0BATh MMOCTPOCHHBIE MOJIENU C UCIOJIB30BAHUEM aIllapaTa aareophl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh  MOHATUAMH:  HepUOAUYEcKass  (QYHKUMS, TMPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKM OJKCTpeMyMma (yHKIUH, HauOosblliee U
HauMeHblllee 3HayeHuss (QYHKUMM Ha MPOMEXYTKE; HCIOIb30BaTh HUX IS
UCCIIEeI0BaHMS (PYHKIMH, 3aJJaHHON IpaduKOM.

OnepupoBaTh MOHATUSIMH: TpaUKU MOKA3aTEIbHOW, JOrapupMUUYECKOd u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HA KOOPAMHATHOW MJIOCKOCTH U
WCIIOJIb30BaTh JJIsl PELICHUs] YPAaBHEHUN U HEPABEHCTB.

N300paxaTb Ha KOOPJAMHATHOM IJIOCKOCTH T'paUKU JTUHEHHBIX YpaBHEHUN
Y UCIIOJIB30BaTh UX JUIA PEIICHHs CUCTEMBI JINHEMHBIX YPaBHEHUI.

Ucnonw3oBaTth rpaduku GyHKIOUNE [ UCCIENOBaHUS MPOLECCOB U
3aBUCUMOCTEMN U3 APYrUX y4eOHBIX TUCLUILINH.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATUSAMU: HEMpepbIBHAs (YHKIIHS; MPOU3BOJHAS (DYHKIUY;
UCIIOJIb30BaTh TEOMETPUUYECKUA ¥ (PU3UUECKHUI CMBICI TTPOU3BOTHOMN JIJIST PEIICHHUSI
3aaad.

HaxoauTs npou3BoAHbBIC AIE€MEHTAPHBIX (PYHKIIUNA, BHIYUCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHII.

Hcnonp30BaTh NPOU3BOIHYIO AJIS UCCIIEIOBaHMS (GYHKIIMH HA MOHOTOHHOCTD
U 3KCTPEMYMBI, IPUMEHSAThH PE3YyJIbTaThl UCCIEAOBAHUS K IOCTPOCHHIO TPAPHUKOB.

Hcnonp30BaTh NPOU3BOAHYIO MU HAXOXKIACHUS HAWIYULIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh MOHATHUSAMHU: [E€PBOOOpa3Hass M HMHTErpaj; MOHUMATh
TeOMETPUYECKUM U (PU3NIECKUN CMBICI UHTETpaa.



Haxonuts mepBooOpa3Hbie AJIEMEHTAPHBIX (PYHKIUH; BBIYUCISATH WHTETpA
no gopmyne HeroTona—JleitOnuma.

Pemate mpukiagHeie 3a1a4u, B TOM YHUCJIE COIMAIBHO-3KOHOMUYECKOTO U
¢dusznuecKkoro xapakrepa, Cpe/ICTBaMi MaTeMaTHUYECKOTO aHAJIN3A.

BocriurarensHblii  moTeHmuan — mpenMera  «Anrebpa W Hayana
MaTEMaTUYECKOrO aHATU3a»

VYyeOnsii npeaMer «AnreObpa M Hayajla MaTeMaTHYECKOTO aHalau3a»
M3y4aeTcs Ha yPOBHE CPEIHEro OOIIero 00pa30BaHUs B KaueCcTBE 00S3aTEIBHOTO
npeameta B 10-11-x kimaccax.

Peanuzanus BocnuTaTebHOTO TIOTEHITMANA YPOKOB TpeaMeTa «Anredpa u
Hayajla MAaTeMaTHYeCKOro aHanu3a» (YpouyHOH MAesTENbHOCTH, ayAUTOPHBIX
3aHATUH B paMKax  MaKCUMalbHO  JIOMYCTUMOW  Yy4eOHOW  Harpys3KH)
peTyCMaTpUBacT:

— dbopMupoBaHUE y OOYyYaIOMMUXCA POCCUUCKUX  TPATUITMOHHBIX
JyXOBHO-HPABCTBEHHBIX M  COIMOKYJBTYPHBIX  IIEHHOCTEH, POCCHUHCKOTO
UCTOPUYECKOTO CO3HAHUSI HAa OCHOBE MCTOPUYECKOTO TMPOCBELIEHUS; MOA00p
COOTBETCTBYIOIIETO  COJAEpKaHUS  YPOKOB,  3aJaHWi,  BCIIOMOTATEIbHBIX
MaTepPHAJIOB, TPOOJIEMHBIX CUTYAIHMH JIs1 00CYKICHHIA,

— JEMOHCTpalusi  OOyYaronumcst IPUMEPOB OTBETCTBEHHOTO,
TPaXJIAHCKOTO TIOBEJICHHMS, TPOSBICHUS YEIOBEKOJIIOOMS W J00pOCEpICYHOCTH,
yepe3 moA00p COOTBETCTBYIOIINX MPOOIEMHBIX CUTYaIlUM IS OOCYKICHUS,

- NPUBJICUCHUEC BHUMAHHUS OOYYArONIMXCS K IICHHOCTHOMY AacCIEKTy
U3Y4YaeMbIX SIBICHUNW U COOBITHI, MHUIIMMPOBAHUE OOCYXKIEHUH, BBICKA3bIBAHUI
CBOEr0 MHEHHS, BBIPAOOTKH CBOEr0 JIMYHOCTHOIO OTHOUIEHUS K H3y4aeMbIM
COOBITUSM, SIBIICHUSM, JTUIIAM;

— NpUMEHEHUE  WHTEPAKTUBHBIX  (QopM  ydeOHOH  paboThl -
UHTEJUICKTYabHBIX, CTUMYJIMPYIOIIUX MO3HABATEIBHYI0O MOTHBAIIUIO, HTPOBBIX
METOJMK, JUCKYCCUH, MJarONIMX BO3MOXKHOCTh IPUOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOTO JHAJIOTa; TPYIIIOBOW pabOThI, KOTOpas YyYUT CTPOUTH
OTHOIIIEHUSI W JIEMCTBOBATh B KOMAaHJE, CIOCOOCTBYET Pa3BUTHUIO KPUTHUUYECKOTO
MBIIJICHUS;

- noOyxaeHre 00ydaroIMuXcs COOJI0IaTh HOPMBI MOBEEHUS, ITpaBuiIa
0OIIIeHNs CO CBEPCTHUKAMH U TTeIarOTHIECKUMU PaOOTHUKAMU, COOTBETCTBYIOIINE
yKIaay oO0Ieo0pa3oBaTeIbHOM OpTaHW3allid, YCTAHOBICHHE W  TMOJACPKKY
T00poKeTaTeILHON aTMOC(hEpHI;

— OpraHu3anusl HaCTaBHUYCCTBA MOTHBHPOBAHHBIX WU DPYIUPOBAHHBIX
o0ydJaronuxcsi HaJl HEYCIICBAIOITUMHU OJHOKIACCHUKAMH, B TOM YHCJIE C OCOOBIMHU
00pa30BaTEIbHBIMA  MMOTPEOHOCTSAMHU, JAIOMIETO0  OOYYaroONIUMCS  COIMAJIBHO
3HAYUMBIH OTBIT COTPYAHUYECTBA U B3AUMHOMN TOMOIIIH;



- VHULIMMPOBAHUE U TMOJACPKKA HCCIEI0BATEIBCKON JAEATEIbHOCTU
oOy4aromuxcsi, MIaHUPOBAaHUE U BBIIIOJHEHUE WHIWBUIYaAJIbHBIX U TPYMIOBBIX
IIPOEKTOB BOCIIUTATEIbHON HAIIPABICHHOCTH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM (undposrbie)
n/n NMpPorpamMmbl Bcero Konrpoabueie | Tpakruteckue o0pa3oBartejibHbIE
padoThI padoTsbI pecypen
MHoecTBa palluOHAIbHbBIX U
1 IECTBUTEIBHBIX YKcell. PalinoHaIbHEIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukuuu u rpagpuku. CTeneHs ¢ 1eabM 6
IIOKa3aTeneM
3 Apudmernueckuii KOpeHb N—0if CTeTeH . 18 1
HppaunoHnanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyiibl
4 TpUTrOHOMETpUH. TpUrOHOMETpUYECKUE 22 1
ypaBHEHHUS
) [TocnenoBaTrenbHOCTH U POrPECCUA S)
5 [ToBTOpeHue, 0600IIEHUE, CHCTEMATH3 AL 3 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KIIACC

KoanyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
KonrpoJubnsie | IlpakTnyeckue
n/n NpOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI pecypebi
CreneHb ¢ paliMOHAIbHBIM IIOKA3aTeNIEM.
1 [ToxazarenbHas pynkuusd. [lokazarenbHbie 12 1
YpaBHEHHSI U HEpaBEHCTBA
Jlorapudmuueckast GpyHKIHS.
2 Jlorapudmuueckue ypaBHEHHs U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUU U UX
3 rpa¢uku. TpuroHomeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBonnas. Ilpumenenue npon3BoaHON 24 1
S) WuTerpan u ero npuMeHeHus 9
6 CucreMbl ypaBHEHHHA 12 1
7 HatypanbHble 1 11enbie uncia 6
3 [ToBTOpEHME, 0000IICHNE, CUCTEMATH3AIUS 18 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne

/o

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHuTpoJubHbIe
padoThI

IIpakTuyeckue
padoThI

Jlara
H3y4YeHHUs

DJIeKTPOHHbIE
nu@posbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHO)KCCTBO, onecpanrn HaJl MHOXCCTBAMU.

Junarpammsl Ditnepa—Benna

05.09.2023

Parnmonanshelie unciaa. OObBIKHOBEHHBIE U
JIECSITUUHBIE IPOOH, TPOLIEHTHI,
OeCKOHEUHbIE EPHOANYECKHE TPOOH

06.09.2023

Apudmernueckue oneparmm ¢
palMOHAEHBIMH YHCIIAMH,
peoOpa30BaHus YUCIIOBBIX BHIPAKECHUI

12.09.2023

[IpumeneHue apobeit U MPOLEHTOB IS
pelIeHus IPUKIAAHbIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEH 3HAHUN U peanbHOMI
KU3HU

13.09.2023

[Ipumenenue apo0Oeit U IPOLIEHTOB TS
peuIeHus NPUKIAAHbIX 3a1a4d U3
Pa3IMYHBIX OTPACIIEH 3HAHUU U peanbHOMN
KU3HU

19.09.2023

JlelicTBUTENbHBIC YKCIa. PaninoHalbHBIE U
HWppalMOHAJIBHBIC YKCIIa

20.09.2023

Apudmerrueckre oneparum ¢
I[efICTBHTeHLHBIMH qucjiaMu

26.09.2023

[TpuOnuxE€HHBIE BHIYMCICHUS, TpaBUia




OKpYTJICHUS, MPUKU]IKA U OLIEHKA
pe3yJibTaTa BRIYUCICHUN

27.09.2023

TO)I(,I[GCTBa U TOXIACCTBCHHBIC

npeoOpa3oBaHUs 03.10.2023
10 %
paBHEHHE, KOPCHb YpaBHEHHS 04.10.2023
11 HepaBeHcTBO, penieHre HepaBeHCTBA
10.10.2023
12 M
€TOJ] MHTEPBAJIOB 11.10.2023
Pernrenue menpix U IpoOHO-paIIMOHATBHBIX
13 .
YpaBHEHUM U HEPABEHCTB 17.10.2023
Kontponbras pabora o teme "MHOXkecTBa
14 i .
paIMOHATBHBIX U IEHCTBUTEIBHBIX qncen" 18.10.2023
ParnmoHanbHbIe ypaBHEHHS U HEPABCHCTB
15 OyHKIMs, CIOCOObI 3a7aHus PYHKIIHUH.
B3anmuo obpaTHbie pyHKITUN 24.10.2023
I'paduk pynkunuu. O61acTh ONpeneneHus
1 i .H
6 ¥ MHOKECTBO 3HaueHUH GyHKuu. Hymm 95 102023
¢bysakuu. [IpoMeyTKH 3HAKOTIOCTOSTHCTBA
17 ya ,
ETHBIC M HEUETHBIC (PYHKITUH 07.11.2023
CreneHs C 1eTbIM MTOKa3aTEeNEM.
18 CTleI[apTHa}I dhopma 3anucu 08.11.2023
JEHCTBUTEIILHOTO YK CIIa
Hcnonp3oBanue noaxoxasieit GopMsl
1 .
9 3aMuCy JCUCTBUTEIBHBIX YHUCEN TS 14.11.2023

PCUICHUA MPAKTHYCCKUX 3aaa4 U




MNpEACTaBJICHUA JaHHBIX

CrenenHast GyHKUUS C HATYpPaJIbHBIM U

20 1eNnbIM nokaszareneM. E€ cBoiicTa u 15.11.2023

rpaduk
21 Apudmernueckuil KOpeHb HaTypaJbHON

CTENEHU 21.11.2023
29 ApudmeTndeckuii KOpeHb HATYPaTbHON

CTENEHU 22.11.2023
23 CBoiicTBa apu(MeTHUECKOT0 KOPHS

HaTypaJIbHOW CTENEHU 28.11.2023
24 CaoiicTBa apupmMeTnyecKkoro KOpHs

HaTypaJIbHOW CTENEHU 29.11.2023
o5 CaoiicTBa apu(PMETHIECKOTO KOPHS

HaTypaJlbHOW CTENEHU 05.12.2023
26 JeiicTBus ¢ apuMETHISCKUMU KOPHSIMH

N—oil cTeneHun 06.12.2023
97 JeiicTBus ¢ apuMETHIECKUMU KOPHIMH

N—o¥i CTerneHu 12.12.2023
08 HeiicTBus ¢ apudMeTHUECKUMU KOPHIMH

N—oii CTerneHu 13.12.2023
29 JeticTBus ¢ apuMeTHUESCKIMHI KOPHIMHU

N—oi1 cTerneHun 19.12.2023
30 HeiictBus ¢ apupMeTHUECKUMU KOPHIMU

N—oil cTeneHun 20.12.2023
31 Pelenne nppauOHAIBHBIX YPaBHEHUN U

HEPaBCHCTB 26.12.2023
32 Pelienre nppalioHaNbHBIX YPaBHEHUHN U

HEPaBEHCTB 27.12.2023




Perenue nuppanoHanbHbIX YpaBHEHUH U

33 HEPABCHCTB 09.01.2024
34 Pemenue nuppanoHanbHbIX YpaBHEHUH U
HEPaBEHCTB 10.01.2024
35 Pemenne nppanoHANBHBIX YPaBHEHUN 1
HEPaBEHCTB 16.01.2024
36 CaoiicTBa 1 rpaduK KOpHS N-0¥ CTETICHU 17.01.2024
37 CaoiicTBa U rpauK KOpHS N-OM CTETEHU 93.01.2024
KonrponbHas pabora no reme
38 "ApupmMeTnieckuii KOpeHb N—OM CTEEeHHU.
WppanuoHanpHble ypaBHEHUS U 24.01.2024
HepaBeHCTBA"
39 CuHyc, KOCHHYC M TAaHT'€HC YUCIIOBOI'O
aprymeHTa 30.01.2024
40 CuHyc, KOCHHYC M TAaHT'€HC YUCIIOBOI'O
aprymeHTa 31.01.2024
41 ApPKCHHYC, apKKOCHHYC ¥ apKTaHTeHC
YHCJIOBOI'O apryMEHTa 06.02.2024
4 APKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHICIOBOTO apryMeHTa 07.02.2024
Tpuronomerpudeckas OKpy>KHOCTb,
43 orpezeaeHre TPUTOHOMETPHUUECKUX
q)yll)nimﬁ ‘II/ICJI(I:BOI‘O apI‘YII\)/IeHTa 13.02.2024
TpuronomeTpudeckas OKpyKHOCTb,
44 OIIpEJIEIICHUE TPUTOHOMETPUYECKUX 14.02.2024

(GYHKUMH 4HUCIOBOrO apryMeHTa




45

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

20.02.2024
46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 91.02.2024
47 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJITBI 97 02.2024
48 OcCHOBHBIE TPUTOHOMETPUUYECKUE (HOPMYJITBI 98.02.2024
49 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIpOKCHHI 05.03.2024
50 ITpeoOpa3oBaHue TPUrOHOMETPHUUECKUX
BBIpOKEHU I 06.03.2024
51 ITpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUN 12.03.2024
59 [TpeoOpa3oBaHue TPUTOHOMETPHIECKUX
BBIPAKEHUN 13.03.2024
53 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIpOKCHHI 19.03.2024
o4 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUN 90.03.2024
55 Perienue TpUroHOMETPUUECKUX ypaBHEHUN 02.04.2024
56 Perienue TpUroHoMeTpHUECKUX ypaBHEHUH 03.04.2024
o7 Pemenne TpuroHoMeTpu4eCKUX ypaBHEHUN 09.04.2024
58 Perrenne TpUrOHOMETPHUECKUX YpaBHEHUN

10.04.2024




59 Pemenne TpuroHOMETpU4ECKUX YpaBHEHUN 1 16.04.2024
KonTponbHas pabota no teme "dopmyIibi
.T 1
60 TpI/IFOHOMe'TpI/II/I PUTOHOMETPUYECKHUE 17.04.2024
YpaBHEHHSI
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS
61 nocijieqoBareabHocTell. MOHOTOHHEIE 1 93.04.2024
MOCJICI0BATEIbHOCTH
Apudmerrueckas ¥ TeOMETpHUECKAs
nporpeccuu. Vcronb30BaHue MPOrpeccun
62 1
JUTSL peLIEHUs peabHbIX 3a/1a4 24.04.2024
MPUKIIAJHOTO XapaKTepa
beckoHeuHO yOBIBaIOIIAs TEOMETPHYECKAS
. 1
63 nporpeccmu Cymma 6CCKOH€iIHO 30.04.2024
yOBIBAIOIIEH TreOMETPUIECKON TPOTPECCUU
64 dopMyIa CI0KHBIX TPOIIEHTOB 1 07.05.2024
65 dopmyIa CIOKHBIX TPOIIEHTOB 1 08.05.2024
O0o0meHne, cucTeMaTu3anus 3HaHu| 3a
1
66 Kypc anreOpbl 1 Hadal MaTeMaTHIeCKOTO 14.05.2024
ananu3a 10 kiacca
7 154 1
6 TOTOBasi KOHTPOJIbHAs paboTa 15.05.2024
OO0o011eHne, cHCTEMAaTH3alIMs 3HAHUH 3a
68 Kypc areOpbl ¥ HaYall MaTeMaTHIECKOTO 1 91.05.2024
ananu3a 10 kiacca
OBIIEE KOJIMYECTBO YACOB I1O 68




[TPOTPAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tewa ypoxa Bceero Kontpoabubie | Ipakriieckue fll?.y‘lﬂ{l/lﬂ (1)[6[()1;1;0B3Teﬂbﬂble
padoThI padoThI pecypebi
1 CrerneHsb ¢ paluOHABHBIM ITOKa3aTelIeM
CBoiicTBa cTeneHn
3 [IpeoOpa3oBanue BeIpaXKeHUH, COAEPKAIINUX 1
paloHaIbHbIE CTETIEHU
4 [TpeobpazoBanue BbIpaKeHU, COIEPKALTNX 1
palMOHAJIbHBIE CTEIEHU
5 [IpeobpazoBanue BbIpaKeHHH, ColepKaLINX 1
palOHATIbHBIE CTENEHU
6 [Toxa3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
7 Iloka3aTenbHBIE ypaBHEHUS U HEPABEHCTBA 1
8 Iloka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
9 [Toxa3zaTenbHble ypaBHEHHS U HEPABEHCTBA 1
10 [TokaszaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
11 [ToxazarenbHas QpyHKINA, €€ CBOWCTBA U 1
rpadux
KonTponbhas pabota no teme "CreneHs ¢
12 PaLMOHATILHBIM [TOKA3aTEJIEM. 1 1
[TokazarenbHas ¢pyHkuus. [lokazarenbHble
YpaBHEHUs U HEpAaBEHCTBA"
13 Jlorapudm uuncna
14 JlecaTHYHBIC U HaTYpaJIbHBIC JTOTAPU(PMBI




[IpeoOpasoBanue BeIpaXKeHUH, COAEPIKAIINX

15
norapuhMbl

16 [IpeoOpa3oBaHme BBIpaXEHUI, COAEPIKAIINX
aorapu@mbl

17 [IpeoOpaszoBanue BEIpaXESHUHN, COACPIKAIINX
Jorapugmbl

18 [IpeoOpazoBanue BbIpaKEHUN, COACPKAIIIX
Jorapugmbl

19 Jlorapudmuueckue ypaBHEHHs U
HEepaBEHCTBA

20 Jlorapumuuecknue ypaBHEHHUS U
HEpaBEHCTBA

21 Jlorapumuueckne ypaBHEHHUS U
HEpaBEHCTBA

99 Jlorapudmuueckue ypaBHEHHsS U
HEpaBEHCTBA

23 Jlorapudmuueckast pyHKIH, €€ CBOICTBA U
rpaduk

24 Jlorapudmuueckas GyHKIHs, €€ CBOHCTBA U
rpaduk

o5 Tpuronomerpuueckue QyHKIHH, HX
CBOWCTBA U TpaduKu

26 Tpuronomerpuieckne QyHKINU, HX
CBOWCTBA U rpaduKu

97 Tpuronomerpuueckue QyHKIUH, UX
CBOMCTBA M IrpaduiKu

08 Tpuronomerpuueckue QyHKIUH, UX

CBOMCTBA U rpaduKu




[Iprmepr! TPUrOHOMETPUUECKUX

29
HEPABEHCTB

30 [Tpumepsl TPUTOHOMETPUUYECKUX
HEPABEHCTB

31 [Tpumepbl TPUTOHOMETPHYECKUX
HEPABEHCTB

39 [Tpumepbl TPUTOHOMETPHUECKUX
HEPaBEHCTB
KonTtponsHas pabora no Teme
"Jlorapudmudeckas GyHKITHS.
Jlorapudmuueckue ypaBHEHUS U

33 HEPaBEHCTBA. T pUrOHOMETPUUYECKUE
GYHKIIUU U UX
rpaduku. TpuroHomerpuaeckue
HepaBeHcTBA"

34 HenpepsiBHble pyHKINN

35 MeTto1 THTEPBAJIOB JUIsl pEIICHHUS
HEPaBEHCTB

36 MeTtoa UHTEPBAJIOB [Tl PELLICHUS
HEPaBEHCTB

37 [IpousBonnas GyHKIIUN

38 [IpousBonnas GyHKIIUN

39 I'eomerpuueckuii n pu3NUIECKUit CMBICI
MIPOU3BOIHOM

40 ['eomeTpuyeckuii 1 GU3NIECKUN CMBICIT
IIPOU3BOHOMN

41 [TpousBoHbIE AIIEMEHTAPHBIX (QYHKIUN

42 [Tpou3BoaHBIC PTIEMEHTAPHBIX (QYHKITUHA




HpOI/I3BOIIHa}I CYMMBI, IPOU3BCACHUA,

43 .
YaCTHOTO ()YHKIIHI

44 [TpousBoHAast CyMMBI, TPOU3BEICHNUS,
YacTHOTO QyHKIUH

45 [Tpown3BoIHAST CyMMBI, TPOU3BEICHNS,
4acTHOTO (DyHKIIMIA
[IpuMeHeHne npon3BOIHON K

46 UCCIIeI0OBaHUIO (PYHKIMI HA MOHOTOHHOCTb
U 3KCTPEMYMBI
[IpuMeHeHne Nporu3BOJHON K

47 UCCJIEJIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBI
IIpuMeHeHne npou3BOIHON K

48 UCCJIEJIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U KCTPEMYMBI
[IpumeHnenne mpou3BOJHOM K

49 UCCIIeIOBaHMIO (DYHKITMI Ha MOHOTOHHOCTD
U 3KCTPEMYMBbI

50 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs PYHKLUHU HAa OTPE3Ke

51 Haxoxxnenne HanOoJbIIero 1 HAMMEHbIIETO
3Ha4eHUs (PYHKIIMA Ha OTPE3Ke

59 Haxoxxnenne HanOObIIIEro ¥ HANMEHBIIIETO
3Ha4YeHUs (YHKIIMU Ha OTpE3Ke

53 Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO
3Ha4YeHUsl (YHKIUU Ha OTpe3Ke

54 Haxoxxnenne HanOoJIbIIEro 1 HAMMEHBIIETO

3HAa4YCHUA q)YHKI_[I/II/I Ha OTPE3KEC




Haxoxnenue HanOOJIBIICT0 ¥ HAUMEHBIIIETO

> 3HA4YeHUs PYHKLUU HAa OTPE3KE
[IpuMeHeHne MPOU3BOIHOMN ISt
HaXOJKICHUS HAMITYUIIIEro PelIeHus B

56 NPUKIAJHBIX 33a4ax, AJIs ONpeeICHUs
CKOPOCTH IIpoLiecca, 3aaHHOro (hopMyJIoi
WK rpaduxom

57 KonTponbHas paboTa 1o teme
"[IpousBonHas. [Ilpumenenue npousBoaHomn"

58 [TepBooOpaznas. Tabnuia mepBooOpa3HBIX

59 [TepBooOpaznas. Tabmuia mepBooOpa3HBIX

60 WuTerpai, reomeTpudeckuii 1 pu3ndecKuii
CMBICIT HHTETpaia

61 WnTterpan, reomeTpuueckuii 1 pu3nyecKuii
CMBICII HHTETpaa

62 WnTterpan, reomeTpuueckuil v puznyeckui
CMBICJI HHTErpaa

63 Beruucnenue nnterpana mno gpopmyine
Herorona—JleiiOauma

64 Beruucnenue nnrterpana no gpopmyine
Herorona—1JleiibHuma

65 Brruncnenue wHTErpana mo hopmyiie
Herorona—Jleiibaumna

66 Brruncnenue uHTErpana mo popmyiie
Herorona—JleiiOuura

67 CucreMspl TMHEVHBIX YPABHEHUN

68 CucreMsl TMHEVHBIX YPAaBHEHUN

69 Pemenue npuknaaHbIxX 3aa4 ¢ IOMOIIBIO




CUCTEMBI JIMHEWHBIX YPaBHEHUU

70

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHU

71

CucremMspl 1 COBOKYITHOCTH LENBIX,
palMOHATILHBIX, UPPALIMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(HMUIECKUX
YPaBHEHUH U HEPABEHCTB

72

Cucremspl 1 COBOKYITHOCTH LIENBIX,
PalMOHATIBHBIX, UPPALIMOHANIBHBIX,
NOKa3aTeNbHBIX, JIOTapU(YMUIECKUX
YPaBHEHHUH U HEPABEHCTB

73

CucreMspl 1 COBOKYITHOCTH LIENBIX,
paloOHaIbHBIX, UPPALNOHAIIBHBIX,
MOKa3aTeJIbHBIX, JIOrapu(PMUIECKUX
YPaBHEHUH U HEPABEHCTB

74

Cuctembl U COBOKYITHOCTH LIEJIbIX,
palMoOHANbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, TOTapU(HMUIECKIX
YpPaBHEHUI U HEPABEHCTB

75

Hcnonp3oBanue rpadukoB GyHKIUN A7
peleHNs ypaBHEHUH U CUCTEM

76

Hcnonb3oBanue rpadukoB GyHKIUN A7
pelIeHus ypaBHEHUH U CHCTEM

7

[IpumeHeHre ypaBHEHUH, CUCTEM U
HCPABCHCTB K PCHICHUIO MAaTCMATHUYCCKUX
3a/1a4 1 3a]1a4 U3 pa3IMdHbIX 00JacTei
HAYKU U peallbHOM KHU3HU

78

KonTtponpHas padora no teme "Murerpan u




ero npuMmeHeHus. Crucremsl ypaBHeHU"

Harypasbnble u niensle 4uciia B 3a1a4ax u3

7 peaTbHOM KU3HU

80 HarypanbHble u nenbie uncia B 3aa4ax u3
peaTbHOM )KU3HU

81 HatypanbHble U 1iesble uncia B 33/1a4ax U3
pEaNbHOM JKU3HU

82 [Ipu3Haky AeTUMOCTHU LENbIX YUCEN

83 [Tpu3HAKK AETUMOCTH TIEITBIX YHCEIT

84 [Tpu3HaKy AETUMOCTH LEJIBIX YHCEI

85 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AIIUS
3HaHUU. YpaBHEHUs

86 [ToBTOpEeHME, 0600IICHNE, CUCTEMATH3AIUS
3HaHUU. YpaBHEHUs

87 [ToBTOpenue, 00o0IIeHNE, CUCTEMATH3AIHS
3HaHUU. YpaBHEHUsA

88 [ToBTOpenue, 00o0IIeHNE, CUCTEMaTH3ALHS
3HAHUU. Y paBHEHUS

89 [ToBTOpEHME, 0000IICHNE, CUCTEMATH3AITUS
3HaHUU. YpaBHEHUs

90 [ToBTOpEeHmE, 0600IICHNE, CUCTEMATH3AIUS
3HaHUU. YpaBHEHUs

o1 [ToBTOpenue, 0600IIEHNE, CHCTEMATU3ALIHS
3HaHui. HepaBeHncrsa

92 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHuil. HepaBeHcTBa

93 [ToBTOpEHME, 0000IICHNE, CUCTEMATH3AIUS




3HaHui. HepaBeHncrsa

[ToBTOpenue, 00o0IIeHNE, CUCTEMATH3AIHS

94 - 1
3HaHuil. HepaBeHcTBa

95 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHui. CHCTEeMBbl YpaBHEHHH

96 [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AIUS 1
3HaHui. CHCcTEeMBbl ypaBHEHUN

97 [ToBTOpeHue, 0600IIEHUE, CHCTEMATH3 A 1
3HaHu. OyHKIUU

08 [MoBTOpenue, 06001IeHNE, CHUCTEMATH3AIUS 1
3HaHui. OyHKIUU

99 Hrorosas koHTponbHas paboTa

100 Hrorosas koHTpoJbHASA paboTa
O0001menue, cucTeMaTU3alKsI 3HAHUH 3a

101 KypcC ajreOpbl ¥ Ha4aJl MaTeMaTHYECKOTO 1
aHanmuza 10-11 kmaccoB
O0001enue, cucTeMaTH3alMs 3HaHUH 3a

102 Kypc areOpbl 1 Hadall MAaTEMAaTHYECKOTO 1
ananuza 10-11 kmaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTU4YeCKOro aHajln3a, FTeOMETPHs.
Anre0Opa 1 Havasa MaTeMaTUYECKOTo aHainmu3a (B 2 yactsx), 10-11 kinaccewsl/ YacThb
I: Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.I'. u gpyrue; noju
penakuueit Mopakosuda A.I'., O01IECTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO

«1OI] MHEMO3HMHA»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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