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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
0o0pa30BaHus, [IETOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOrO aHaW3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIEeYMBAECT HWHCTPYMCHTAJIbHYIO 0a3zy IS H3y4YeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HH(POPMATHUKH, OOILIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUpYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKO opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUsI 3aKOHaMH (U3UKH, XUMHH, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajeHHE
a0CTpaKTHBIMU M JIOTHYECKH CTPOTMMU MAaTEMaTHYECKHUMH KOHCTPYKIHUSIMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYall MaTEeMaTUYECKOTO aHajin3a B CTaplied IIKOJe YydJalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peajbHBIX CUTYallMd W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B TIPUpPOJIE, HAYKE H B HCKYCCTBE, C BBIIAIONIUMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy9YHOTO MHPOBO33PCHHS, TaK W depe3 cChenuduky ydeOHOU esTeTbHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yJbTarT.

B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSDY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEP/KATEIIbHO-METOAUYECKUE JIMHUM W3Y4YalOTCS Ha MPOTSKEHUH JBYX JET
oOydeHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sSIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX JUCIMIUIUH: ajredpa, TPUrOHOMETPHS, MATEMATUYECKUI aHaIu3,
Teopusi MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBIafeBalOT BcE Oosee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MaTEMAaTUYECKYI) MOJENb peajbHOMU
CUTyallud, TPUMEHSTh 3HAHUSA, NOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHaju3a», JUJIs PElIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

CopnepxaTtenbHo-MeTOANYECKasA JTUHUSA «YUuncna ¥ BBIYMCIEHUS» 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIKkojie. B crapmieil mikoiie ocoboe BHUMaHUE yAeNseTcs
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE pPAa3IUYHbIX (OpM 3amucu JEeWCTBUTEIBHOTO 4YHUCIIA, yMEHHE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
WCIIOJIb30BAHUA MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
pPa3IMYHBIMUA METOJAMH pELICHUs LENbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXJEHUWE HauOOJIBIIMX W HAaUMEHbIIMX 3HadYeHW ¢QyHkuuud. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



collepKallluX CTeNeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJI€ PABEHCTB M HEpPABEHCTB. Airedpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToAnYeckass JuHUSA «DyHKUMH H TpaQUKU» TECHO
NeperIeTaeTcsl ¢ APYruMH JIMHUSAMU Kypca, OCKOJIbKY B KAKOM-TO CMbICIIE 33J1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHHE (DYHKIMI JUIsl peuieHus 3a1ad u3 APYruxX y4eOHbIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCJIEAOBaTh IMOJIyYeHHbIe (YHKIUU, CTPOUTH WX
rpaduku. Matepuan 3Toil cofepkaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYITHBIX O0YYaIOUIUMCS, Y KOTOPBIX TMOSIBISIETCS BO3MOXXHOCTh UCCIEAOBATH U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUs, BBIYUCIATH IUIOMANU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IOCTPOCHUSI MAaTEMAaTHUYECKUX MOJENIe pealbHbIX CUTYallUH,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKaAs JTUHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
[IPUJIOKEHNUM, OHU CBA3BIBAIOT PAa3HbIE MATEMAaTUYECKHUE AUCLIMIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY IOHMMAaTh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaTh €ro i
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hadaga MaTEMaTHYECKOTO aHAIM3a» MHPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTUYECKOI'O MOJIECIMPOBAHUA, KOTOpPbIE IIPU3BAHbI
c(hopMHpPOBaTH HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeT0BAHUS
TUX MOJEJIEH C NMOMOIIbIO almnapara ajreOpbl U MAaTeMaTUYECKOrO aHalu3a |
UHTEPIIPETallMU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHusl BIUIETEHBI B KaXKJbIU
U3 pa3AerioB IPOrpaMMBl, ITOCKOJIBKY BECh MaTe€pUall Kypca IUPOKO UCIIOIb3YETCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliuMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOIb30BATh AHAJIOTHIO, 0000IIAaTh UM KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B ydyeObHOM ruraHe Ha HW3ydeHHE Kypca aireOphl M Hadajdl MaTeMaTH4eCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa 1 BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PELICHUs MPUKIaJAHbIX 33a/lay U3 Pa3JIMYHBIX OTpaciiel
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ nenbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(pMETHIECKUMU KOPHSIMU HATYypaJbHON CTENIEHHU.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHHU M HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(yHKIUI YKCIIOBOTO apryMEHTA.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBArOIIEH Te€OMETPUYECKON
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO armapara JJjs OINMCAHHS pPeajbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaIbHBIM NOKa3aTeneM. CBOICTBA CTENIEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE ypaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA IPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUHMN IS UCCIAEJOBAHUS MPOLIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOTHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mo popmyne Herotona—JleiiOnuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HAa POCCHMCKOro oOIiecTBa, MpeJACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3IM4YHbIX BUIOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas duznueckas AKTHUBHOCTH); (dbuznyeckoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHOM  JAESATENIbHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM0O0pa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HMU; TOTOBHOCTBbIO K AaKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00AJbHOTO XapakTepa OSKOJOTHMYECKHX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTEeMaTHYEeCKOM KyJNbTYpOHl KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEepU3YyIOTCS OBJIaICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00Y4aArUUXC (0C8OEHUE
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHONICHUH MEXIy TMOHATUAMH; (HOPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHbIE W OTpHULATENbHbIC, E€AUHUYHBIE, YacCTHbIE W OOIIUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb  KpUTEpUM I BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCIIbCKUH MHCTPYMEHT IO3HAHUS,
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJOB M 0000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUInThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popMaIuu 1o CaMOCTOSITEIBHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oelicméus,  obecnevusarom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.
OOuenue:

BOCIPUHMMATh H (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOIl TEMBI,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKa3bIBATh MJIEH, HAIICJICHHBIE HA MOUCK
pElIeHNs; COMOCTaBIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAJIora, OOHApYXKMBATh pa3juyve M CXOACTBO MO3HIMUI; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pEUIEHUd  3aJayd,  OKCIEPUMEHTa,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
VHIUBHYaIbHOW paOOTHI MPHU pPEUICHUH YIeOHBIX 3a7a4; MPUHUMATH 11eJTb
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvle  pezynamuenvie  Oelicmeus, obecneuusaom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ yu€TOM HOBOU MH(OpMAaIuu.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKOM 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEJIU U YCIOBUAM, OOBICHATH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHUs JOJDKHO OO€CleyuBaTh JIOCTHIKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTudyeckue  omepandd  C  palMOHAIBHBIMH |
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dbopMa 3amuMcu JAEUCTBUTENHHOTO YHWCJIA, KOPEHb HATypaJllbHOW CTEIEHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOIBHOTO yIila Yepe3 oOOpaTHbIE TPUTOHOMETPUYECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peIlIaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh YypaBHEHHS U HEPABEHCTBA JJISI PEIICHUSI MaTEeMaTUYECKUX 3a1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3a7aHusl (PyHKUMH, 00J1acTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKUMMA 1715 pellIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEN NPH PEIICHUH 3aJlay U3 JPYTHX y4eOHBIX MPEIMETOB M pealbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€pallUy HaJl MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peasibHBIX MPOLECCOB W SIBJICHUM, MPH peUIeHUM 3anad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JIorapudM 4YuCa, TECITUYHBIE W HATypajibHbIC
norapu@mel.



YpaBHEHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMIA;
ONEPUPOBATh TMOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXkKAIIMX Jorapugmsl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ pELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUM ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTe pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBarh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTaBISATh
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH DKCTpemMyMma (QyHKIUM, HauOoybliee U
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (PYHKIUHN; H300pakaTh UX Ha KOOPJIWHATHOM TIJIIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIB30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEH U3 APYTUX YUEOHBIX JUCIUTIINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKIUN, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a4aXx.

OnepupoBaTh MOHATHSAMH: [E€pBOOOpa3Hass W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAIT
o ¢popmyne Hotorona—JleliOnuia.

Pemate mpuknagHbie 3aa4yd, B TOM YHCJIE COIMATBLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrtpoiasbubie | IlpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
MHO€eCcTBa pallHOHAJIBHBIX U
1 CMCTBUTEIBHEIX uKcell. PalimoHaabHbIC 14 1 bubmiorexa HOK
& -ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpaduku. CTeneHs ¢ LeabiM 6 bubnuoreka [IOK
mokaszarejieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEeHH. 18 1 bubnuoreka [IOK
HppannonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edso0.ru/1568aba3
DopMmyJIbl
4 TPUTOHOMETPHUU. T pUTOHOMETPHUICCKHE 22 1 bubmorera [IOK
P puH-2p P https://m.edsoo.ru/1568aba3
YpaBHEHUS
5 [TocrenoBaTebHOCTH U IPOTPECCHHU 5 bubmorexa HOK
s POTP https://m.edso0.ru/1568aba3
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUM https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KVIACC

KosunyecTBO 4yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kontpoiasbnbie | IlpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 16 1 bubnuorexa LIOK
YHICHHA. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmmuyeckas KITHSL.
2 .HOl“apI/IiMI/IT-IeCKI/Ie (by:BI—IIIeHI/IH " 17 bubnmorexa [JOK
p M https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
TpuroHomMeTprIecKre KIIMH U MX
3 r pa(bmm T lI:/)Il"OHOMeT@IZ‘II—IeCI;I/Ie 9 1 bubmorexa [OK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 30 1 httos://m.edsoo.ru/f1cdafd
bu6mmoreka [JOK
5 14 9
HICTPall 1 eI0 NpHMEHEHHA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
0 CHCTeMEI ypaBHEHHH 18 1 https://m.edsoo.ru/f11c4afd
bubmuoreka [JOK
7 H 8
A1YPRIIDHBIC H HEIHE Juend https://m.edsoo.ru/f11c4afd
3 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 29 5 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd







11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 CreneHs ¢ palluOHATILHBIM 1 01.09 bubnnorexa [JOK
nokasaresjem ' https://m.eds00.ru/a52939h3
bubmmoreka [{OK
2 Cgoti 1 3.09
pomeTBa cretent https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBanue BbIpakeHUH, 1 4.09 bubnuoreka [IOK
COJZEpKAIIUX PALIMOHAIBHBIE CTEIIEHU ' https://m.edso0.ru/3d87e248
4 [IpeoOpa3oBanue BbIpaskeHUH, 1 5 09 bubnuoreka [IOK
COZEpKaIIUX pallMOHAIBHBIE CTEIICHU ' https://m.edsoo.ru/343c6b64
5 [IpeobpazoBaHue BBIpAKEHUH, 1 8.09 bubnuoreka [IOK
COAEpIKAIIUX PALlMOHAIIBHBIE CTEIIEHH ' https://m.edso0.ru/4064d354
[TokazaTenbHbIE ypaBHEHUS U bubnuoreka [IOK
6 1 10.09
HEpPaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazaTenbHbIe ypaBHEHUS U 1 11.09 bubnuoreka [JOK
HEpPABEHCTBA ' https://m.edsoo.ru/3d408009
I1
3 OKa3aTelbHbIC YPAaBHEHHUS U 5 12.15.09 bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
I1
9 OKa3aTelbHbIC YPAaBHEHHUS U 5 17-18.09 bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
10 Iloka3zarenbHble ypaBHEHUS U 5 19-22.09 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenpHas GpyHKIUSA, €€ CBOCTBA 5 24.25 09 bubnunoreka [JOK
U rpaduk https://m.edsoo.ru/85bc8132



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132

KonTtposnsHas paboTa 1o teme
"CteneHs ¢ palMOHAIbHBIM

bub6mmoreka [{OK

12 noka3zatenem. [lokazarenpHas 26.09
https://m.edsoo.ru/58e8e2f2
¢ynkuus. [lokasarenbHble ypaBHEHUS U :
HepaBeHCTBA"
bubmmoreka [{OK
1 29.
3 Jlorapugm uncia 209 https://m.edsoo.ru/3e3230d4
14 JlecaTu4HbIE U HaTypajIbHbIE 110 bubnuorexa [JOK
J0rapuQMEbI o https://m.edso0.ru/1ea72162
15 [IpeoOpa3oBanue BbIpaskeHUH, 510 bubnuoreka [IOK
CoZIEpIKaIIUX JIOrapu(OMEI ' https://m.edso0.ru/da48154c¢
16 [IpeoOpa3oBanue BbIpaskeHUH, 3.10 bubnuoreka [IOK
CoZIEpIKaIIUX JIOrapu(OMEI ' https://m.edsoo.ru/4beff03b
17 [IpeobpazoBaHue BBIpAKEHUH, 6.10 bubnuoreka [IOK
CoZIEpIKaIIUX JIOrapu(OMEI ' https://m.edsoo.ru/fe189f2d
18 [IpeobpazoBaHue BhIpAKEHUH, 8.10 bubnuoreka [IOK
coJIepXKaIiux Jorapudmbl ' https://m.edsoo.ru/fadb8aab
19 Jlorapudmuueckre ypaBHEHUS U 9.10 bubnuoreka [JOK
HEpaBEeHCTBA ' https://m.eds00.ru/3034724e
20 Jlorapudmuueckre ypaBHEHUS U 10-15.10 bubnuoreka [JOK
HEpaBEeHCTBA ' https://m.edso0.ru/712ac2d9
Jlorapudmuueckue ypaBHEHUS U bubnnoreka [JOK
21 16.-17.10
HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapudmuueckue ypaBHEHUS U 20-22.10 bubnunoreka [JOK
HepaBeHCTBa ' https://m.edsoo.ru/15bclcfb
23 Jlorapudpmuueckast QyHKIM, €€ 53.24.10 bubnuoreka [IOK
CBOIicTBa U rpaduk ' https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas QyHKIM, €€ 5.11-6.11 bubnuoreka [IOK



https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d

CBOIiCTBA ¥ rpaduk

https://m.edso00.ru/9d102051

o5 Tpuronomerpuueckue GyHKIUH, UX 211 bubmorexa [IOK
CBO#CTBA ¥ TpaduKu https://m.edsoo.ru/beeff646
Tpuronomerpuieckue GyHKIUH, UX bubnuorexa [JOK

26 . 10.11
CBOMCTBA ¥ TpaduKu https://m.edsoo.ru/d2e4601b

97 Tpuronomerpuueckue QyHKIUH, UX 1211 bubnuorexa [JOK
CBOMCTBa U rpaduku https://m.edsoo.ru/ba9da96d

28 Tpuronomerpruyeckue GyHKINU, UX 13.11 bubnuorexa [JOK
CBOMCTBa U rpaduku https://m.edsoo.ru/24ab3c53

29 [IpuMeprl TPUTOHOMETPUYECKUX 1411 bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al

30 [IpuMeprl TPUTOHOMETPUYECKUX 1711 bubnuoreka [IOK
HEPABEHCTB https://m.eds00.ru/0c837397
[Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK

31 19.11
HEpPABEHCTB https://m.edso0.ru/e6e1901f

32 [Ipumepsl TPUTOHOMETPUUECKUX 20.11 bubnuoreka [IOK
HEpPABEHCTB https://m.eds00.ru/0f903c75
KounTponbnas pabora no teme
"Jlorapudmudeckas QyHKITHS.

Jlorapudmuueckue ypaBHEHUS U
33 Hepa]fel-(ll():TBa.TpI/IFOiI())MeTpI/IIIeCKI/Ie 21.11 Bubmmorexa LIOK
https://m.edso0.ru/10130727
(GYHKIMH B UX
rpaduku. Tpuronomerpuueckue
HepaBeHcTBA"
bu6mmoreka [JOK
34 Henpeperarsie ynicumt 2411 https://m.edso0.ru/403bfb0d
35 Metoa MHTEpBAJIOB ISl pELICHUS 2611 bubnunoreka [JOK

HCPAaBCHCTB

https://m.edsoo.ru/6db0b423



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423

MeTto1 MHTEPBAJIOB JUIsl pELIEHUS bubmuorexa [IOK
36 27.11
HEPaBEHCTB https://m.edsoo.ru/0Oadbcelb
bub6mmoreka [{OK
7 II 28.11
3 POH3BOAHAT (yHKIIHH https://m.edsoo.ru/0731ad3d
bub6mmoreka [{OK
II 1.12
38 POHIBOAHAT yHKLIHI https://m.edso0.ru/723dd608
I'eomerpuueckuii u GU3NYECKUIN CMBICT bubnuorexa [JOK
39 . 3.12
MIPOU3BOTHOM https://m.edsoo.ru/6c8d36ff
40 I'eomerpuueckuii u GU3NYECKUIN CMBICT 412 bubnnorexa [JOK
MIPOU3BOTHOM ' https://m.edsoo.ru/a413eca9
. bubmuorexa [JOK
5.12
41 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN httos://m. eds00.ru/c7550e5f
bu6moreka [IOK
42 II i 08.12
POH3BOJHBIC OIEMEHTAPHEIX (yHKIUHH https://m.edsoo.ru/14ab3cdb
43 [IpousBoHAs CYyMMBI, MPOU3BEICHHUS, 10.12 bubnuoreka [IOK
Y4acTHOTO (PyHKIHIA ' https://m.eds00.ru/c12a0552
44 [IpousBoHAs CyMMBI, MPOU3BEICHHUS, 1112 bubnuoreka [IOK
4acTHOTrO (PyHKIMI ' https://m.edsoo.ru/d598f201
[IpousBoHAs CYMMBI, MPOU3BEICHHUS, bubnuoreka [JOK
45 . 12.12
4aCTHOTO (YHKITUN https://m.edsoo.ru/1de34d4d
IT HEHUE TPOU3BOJHOMN K
46 H(i?IB;GOBaHmop(b K II/[HZ Ha 15.12 bubmmorexa [JOK
A YHEH ' https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpumeHeHne MPou3BOTHOM K
47 H(ine OBaHI/IIop(b K II/[II\/'I Ha 17.12 bubmmorexa [JOK
A YHIEH ' https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
48 [IpumeHeHne Mponu3BOIHON K 18.12 bubnuoreka [IOK

HCCIIeIOBaHUIO PYHKIIMNA Ha

https://m.edsoo.ru/0b411edd



https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd

MOHOTOHHOCTB U 3KCTPEMYMBbI

IIpuMeHeHne npou3BOIHON K

bubmmoreka [{OK
49 HCCIIENOBAHUIO KLU Ha 19.12
A by https://m.edsoo.ru/cafobd2f
MOHOTOHHOCTB Y 3KCTPEMYyMBI
Haxoxnenne HauOOJIBIIIETO U
50 HAUMECHBIIIEr0 3HAUCHUS q> KIIUHU Ha 22.12 bubmorexa HOK
i ' https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HanOOJIBIIETO U Bu6 110K
nomorexa
51 HanMEHBIIEro 3HAUYECHUS KIIUU Ha 24.25.12
pymic https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HanOOIBIIIETO U BuG 1OK
nonmoTexa
52 HAVMEHBIIIErO0 3HAYCHUS KIIMH Ha 26.-29.12
(byHKn https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
53 HaWMEHBIIIETO 3HaYeHUs (PyHKIINHA HA 12.01- Bubamorexa [JOK
YHIH 14.01 https://m.edso0.ru/d9469916
OTpEe3Ke
Haxoxnenne HanOOJIbIIErO U
54 HaWMEHBIIIETO 3HaYCHUs (PYHKIIMHA HA 15.01- Eubmrorexa HOK
yH 16.01 https://m.edsoo.ru/ad15000e
OTpE3Ke
Haxoxnenne HanOOJIBIIETO U
55 HaWMECHBIIIETO 3HaYCHUs (PYHKIIMHA HA 19.01- Eubmorexa HOK
yH 21.01 https://m.edsoo.ru/86adcbfd
OTpEe3Ke
[IpuMeHeHre MPON3BOIHOM /ISt
HAX0XJICHUS HAUJIY4IEro peleHus B
56 MPUKIAIHBIX 3aJa4ax, I 22.01- bubmnorexa [IOK
p ’ 23.01 https://m.edso00.ru/13205d80
oTIpeJieNieHus] CKOPOCTH Ipoliecca,
3aJJaHHOTO (GOPMYJIOH UK rpaduKoM
57 KonTposnpHas paboTa o teme 26.01 bubnuoreka [IOK



https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80

"[IpousBoanas. [Ipumenenne

https://m.edsoo.ru/f8ed5f99

IIPOU3BOIHOMN"
58 [lepBooOpa3nas. Tabmuua 58,01 bubmmoreka [IOK
nepBooOpa3HBIX https://m.edsoo.ru/d777edf8
59 [lepBooOpa3nas. Tabmuma 29,01 bubmmoreka [IOK
epBOOOPa3HBIX https://m.eds00.ru/30c3697b
60 HNHTerpain, reoMeTpUYECKHil 1 30,01 bubnuorexa [JOK
(u3nueckuil CMbICT UHTErpaja https://m.eds00.ru/391272c9
61 WHrerpai, l:eOMeTpI/IlleCKI/Iﬁ u 02.02 bubnnorexa [JOK
(buznueckuil CMbICT UHTErpaja https://m.edsoo.ru/d359fb5f
62 WHTerpain, reoMeTpUYECKHil 1 04.02 bubnuoreka [IOK
(buznyecKkuil CMbICT UHTETpaja https://m.edso0.ru/07eb464b
63 Brruucnenue unTerpana no gpopmysne 05.02 bubmuorexa [JOK
Herorona—JleiiOauna https://m.edsoo.ru/b9b225c3
64 Brruncnenue unterpana no gpopmyie 06.02 bubnuorexa [JOK
Herorona—JleiiOauna https://m.edso0.ru/b800deb4
65 Brruucnenue H?Terpaﬂa o opmyiie 09.02 bubmuoreka [JOK
Herorona—JleitOauna https://m.edsoo.ru/f5eed075
66 Brruncnenue unterpaia no Gopmyie 11.02 bubnuoreka [JOK
Herorona—JleitOauna https://m.edsoo.ru/41da431a
bubnunoreka [JOK
67 Cucrembl TUHEHHBIX YPAaBHEHUI 12.02 httos//m.e dsocl)l.r(j 1b648235a
bubnnoreka [JOK
68 Cucrembl TMHENHBIX YPaBHEHUN 13.02 httos//m.e dsocl)l.r(j /5ah83864
R I S — o | Bumrera LOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUH
70 Pemenue npukiaaHeix 3a1a4 ¢ 18.02 bubnuorexa [IOK



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
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IIOMOIIIBIO CUCTEMBbI JIMHENHBIX
YpaBHEHUU

https://m.edsoo.ru/aa5962el

Cucremsl u COBOKYITHOCTH LCJIbIX,
palluOHAJIbHBIX, UPpPpAllMOHATIbHBIX,

bubmmoreka [{OK

& MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX 19.02 https://m.eds00.ru/48190472
YPaBHEHUI U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIETBIX,

79 palOHANBHBIX, UPPALMOHAIBHBIX, 20.02- bubnuorexa [JOK
[I0Ka3aTeIbHbIX, JOTapUPMUUECKUX 25.02 https://m.edsoo.ru/2dbd3859
YpaBHEHUN U HEPABEHCTB
CucremMbl 1 COBOKYITHOCTHU LIETBIX,

73 palMOHANBHBIX, HPPALHMOHAIBHBIX, 26.02- bubnuotexa [JOK
MOKa3aTeIbHbIX, JOTapUPMUUECKUX 27.02 https://m.edsoo.ru/7ab8d17e
YpaBHEHUI U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTHU LIETBIX,

74 palMoHaIBHBIX, UPPAITMOHATBHBIX, 02.03- bubmuorexa [JOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX 04.03 https://m.edsoo.ru/81cccfe9
ypaBHEHUI U HEPABEHCTB

75 Hcnons3oBanue rpadukoB GyHKITHI 05.03- bubnuoreka [JOK
JUISL pEIIeHUs] YPaBHEHUN U CUCTEM 06.03 https://m.eds00.ru/039949bf

76 Hcnons3oBanue rpadukoB GyHKITHI 09.03- bubnuoreka [JOK
JUISl peLIEHUS YPAaBHEHUHN U CUCTEM 11.03 https://m.edsoo.ru/a7d95f79
[IpumeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO

77 MaTeMaTHYECKHUX 3a/1a4 U 3a]1a4 U3 12.03- Bu6mmorexa LIOK

N 13.03 https://m.edsoo.ru/ca878deb
Pa3IUYHBIX 00JaCTe HAYKH U
peanbHOM KU3HU
78 KonTposnpHas paboTa o teme 16.03 bubnuoreka [IOK



https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb

"NHTerpan u ero NpuMeHEHUs.
Cucremsbl ypaBHeHUI"

https://m.edsoo.ru/471c735b

HatypainbHble u 1ienble yrcia B 3aja4ax

18.03-

bub6mmoreka [{OK

7 U3 pEAbHOM )KU3HU 19.03 https://m.edsoo.ru/3ceel327
80 HarypaneHble u 1iensle yncia B 3aa4ax 23.03- bubnuorexa [JOK
W3 pEeAbHOM )KU3HU 25.03 https://m.edsoo.ru/a35a131d
81 HarypaneHble u niensle yncna B 3aa4ax 26.03 bubnuorexa [JOK
W3 pEeAbHOM )KU3HU https://m.edsoo.ru/ef10c4f9
bubnuorexa [JOK
82 [Ipu3Haky JeTMMOCTH LEIBIX YUCEI 27.03 httos://m.e dsocI)_.Iru 151696267
83 [Ipu3Haky JeTMMOCTH LEIBIX YUCE 06.04 l:t?;fj/l;l;f;;gr(jlllfab 81c0e
84 [Ipu3HaKK JETMMOCTH HETBIX YUCE 08.04 l:;i?;g:;igﬁif o cted3
85 [ToBTOpEeHnue, o600IICHNE, 09.04- bu6mmoreka [IOK
cUCTeMaTu3als 3HaHU. Y paBHEHUS 10.04 https://m.edsoo.ru/0312cf8c
86 [ToBTOpEeHue, 0600IICHNE, 13.15.04 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEeHUE, 0600IIECHNE, 16.04 bubnuoreka [JOK
cUcTeMaTu3alus 3HaHUU. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpEHME, 0606H1€HI:IC, 17.04 bu6mmoreka [JOK
CHCTEMAaTH3alus 3HAHUN. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpEHUE, 0000IICHNE, 20.04- bubnnoreka [JOK
cUucTeMaTu3alus 3HaHUU. Y paBHEHUS 22.04 https://m.edsoo.ru/9c44c6ca
90 [ToBTOpeHnue, 06061IeHNE, 23.04 bu6mmoreka [JOK
cUcTeMaTu3alys 3HaHWW. Y paBHEHUS https://m.edsoo.ru/337aad59
o1 [ToBTOpenue, 06061IeHNE, 24.04- bu6mmoreka [JOK
cucremaTtusaunus 3HaHuil. HepaBenctea 27.04 https://m.edsoo.ru/a86014el



https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1

92 [ToBTOpenue, 0600IICHNE, 29.04- bubmuorexa [IOK
cucreMarusanus 3Hanuil. HepaBeHncrsa 30.04 https://m.edso0.ru/5c45a60a
[ToBTOpEHue, 06001ICHNE, bubmuoreka [JOK

93 . 4.05-6.05
cucreMarusanus 3HaHuii. HepaBeHcTBa https://m.edso0.ru/19304aba

94 [ToBTOpEHue, 06001ICHNE, 7 05-8.05 bubmuoreka [JOK
cucremMaTu3anus 3Hanui. HepaBeHncrea R https://m.edso0.ru/c3d4b282
IToBTOpEHue, o000IICHHE,

95 CI/ICTel\faTI/Ba us 3}2}11/1171 Cucremsl 11.05- bubmorexa HOK

. 1 ’ 13.05 https://m.edsoo.ru/a20b8a4c
ypaBHEHHIA
[ToBTOpenue, o6o0IICHNE,
96 cucreMaru3anus 3HaHui. CUCTEMBI 14.05- bubmorexa HOK
. H ) 15.05 https://m.edso00.ru/a012476d
ypaBHEHHIA
[ToBTOpEeHnue, 06o0IICHNE, 18.05- bu6moreka [IOK

97 .
cuctemaTusanus 3HaHuil. OyHKuu 20.05 https://m.edsoo.ru/d620c191

98 [ToBTOpEeHnue, o600IICHNE, 2105 bubnuoreka [IOK
cuctemaTusanus 3HaHuil. OyHKun ' https://m.edso0.ru/7017196f

bu6mmoreka [JOK

99 nu 3] 22.05

TOTOBAI KOHTPOJRHAL pabota https://m.eds00.ru/513c9889
bu6mmoreka [IOK

100 4 & 25.05

TOTOBAI KOHTPOJIRHAL pabota https://m.eds00.ru/2276973
O0o001Ienne, cucTeMaTH3ausa 3SHaHUH

101 3a Kypc anreOpbl U Haual bubnuoreka [IOK
MaTeMaTh4ieckoro anamuza 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
O0o001Ienne, cucTreMaTH3ausa 3SHaHUH

102 3a Kypc anreOpbl ¥ Haval bubnuoreka [IOK

mareMaruueckoro aaiausa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e



https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

11 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero oopa3oBaHus
pe3yJbTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh MOHATHSMU: HATYPAIbHOE, IIE€JIO€ YHCIIO; WCIOJh30BaTh
1.1 MPU3HAKU JIETUMOCTH UEbIX YHCEN, Pa3JIO)KEHUE YHCIIa Ha MPOCTHIE
MHOYHUTEJH JIJIs1 PEIICHHS 3a7a49
1.2 OnepupoBaTh MOHITHEM: CTETIEHB C PAIIMOHATBHBIM TIOKa3aTeIeM
13 OnepupoBaThb  MOHATUSAMU:  Jorapum  yucna, JECATHYHBIE H
' HaTypaJbHbIE JoraprudMbI
2 VYpaBHEHHs 1 HEPaBEHCTBA
[IpuMeHsTh CBOWMCTBA CTEMEHU ISl TPEeoOpa3oBaHUS BBIPAKEHUH,
2.1 OTIepUpPOBaTh MOHATHSAMH: TOKa3aTEJbHOE ypaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHUM U HEPABEHCTB
BoinonHATe mpeoOpa3oBaHus BBIPAKEHHUH, COAEpKALUX JOrapu(mbl;
2.2 OTIepUPOBATH MOHATHAMHU: JIOTapU(MUUYECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOTapU(PMUUECKUX YpaBHEHHM U HEPABEHCTB
2.3 Haxonuts perienus mpocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaThb TOHSTUAMM: CHCTEMa JIMHEHHBIX ypaBHEHUH u &
24 pellieHre; UCIOIb30BaTh CHCTEMY JUHEHHBIX YpaBHEHHH Ui pPEIICHUS
MPAKTHYECKUX 33134
2t Haxonute  pemieHHss TOPOCTEUIIMX CUCTEM M COBOKYIHOCTEH
' palroHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MopenupoBaTh peajbHBIE CHUTyallMM Ha S3BbIKE aireOpbl, COCTABIATH
2.6 BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCIIOBHIO 3aJa4H,

ucciaeaoBaTtb MOCTPOCHHBIC MOJCIM C HCIOJB30BAHHWEM  alliapara




anreOpbl

OyHKIMH U TpapuKH

3.1

OmnepupoBaTh MOHATHAMHU: TEpHOAWYECKas (YHKIHSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKHA SKCTpeMyMa (DyHKIWHU, HauOOJbIIEe H
HavMeHbIIee 3HAYeHUsI (PYHKIIMM Ha MPOMEXYTKE; MCIOIb30BaTh UX LIS

uccienoBaHust (GyHKIUH, 33JaHHOHN rpadrKoM

3.2

OmnepupoBaTh MOHIATUAMU: TPAPHUKH IMOKA3ATEIBHOH, JIOTApUPMUIECKON 1
TPUTOHOMETPUUECKUX (PYHKIUMI; H300pakaTb HMX Ha KOOPIUHATHOM

IIJIOCKOCTH M MCIIOJIB30BAaTh JUIsl PEIICHNs] YPABHEHUI U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JTHMHEHHBIX
YpPaBHEHUH U HCIOJIB30BaTh HX JUId DPELIEHUS CHCTEMbl JIMHEMHBIX

YpaBHEHU U

3.4

Ucnonb3oBath rpaduku (QyHKIUN A7 HCCIEIOBaHUS IPOLECCOB HU

3aBUCHUMOCTEHN U3 APYrUX YUeOHBIX TUCHUIUIMH

Hagama MmaTemarndeckoro aHaimmsa

4.1

OnepupoBaTh MOHATHSAMH: HeNpepbiBHAS (YHKIMS, TMPOU3BOIHAS
(YHKIIMM; HCHOJIb30BATh TE€OMETPUYECKUN U (PU3UYECKHI CMBICI

MIPOM3BOTHOM JIJIs1 PEIICHUS 33124

4.2

Haxomuth  nmpou3BOAHBIE  3J€MEHTApHBIX  (DYHKUWN, BBIUUCIATH

MIPOU3BO/IHBIE CyMMBI, IPOU3BECHUS, YACTHOTO (DYyHKITHI

4.3

Hcnons30BaTh IIPpOU3BOJHYKO  JIA HCcCiIca0BaHusA (bYHKHI/II/I Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IIPUMEHATH PE3YJIbTAaThl UCCICIOBAHHUA K

MOCTPOCHHUIO IPaUKOB

4.4

Hcnons30BaTh IIPOU3BOAHYIO JJId HAXOXIACHUS HAWITYUHIEro pCUICHUS B

IMPUKIAAHBIX, B TOM YHUCJIC COOUAIIbHO-OKOHOMHWYCCKUX, 3aadax

4.5

OHCpI/IpOBaTL IIOHATHUAMM: nepBoo6pa3Ha;1 W HHTCIrpajl; IIOHHMATb

TreOMEeTPUYECKUN U U3MYECKUI CMBICT UHTETrpaja

4.6

Haxomuth mepBooOpaszHble dIIEMEHTapHBIX  (PYHKUUN, BBIYUCISATH

uHTerpai no gopmyne Hetorona — JleitOnuma

4.7

Pemars MPUKIIAAHBIC 3aJa4, B TOM YUCIIC COUHUAIIBHO-3KOHOMHUYCCKOI'O

)51 (I)I/BI/ILICCKOFO XapakTepa, cpeacTBaMu MaTEMAaTUICCKOI'0 aHAJIN3a




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHblie u nenbie yncna. [Ipu3Haku AeIMMOCTH UETBIX YUCET
1.2 Crenens ¢ palnoHaIbHBIM MT0Ka3zaresaeM. CBOMCTBA CTENEHU
1.3 Jlorapudm gucia. JlecaTnaHbie U HATYpaIbHBIC JOTapr(HMBI
2 VYpaBHEeHHs 1 HEpaBEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaKEHUH, coAepKAIIUX JIOTapU(PMbI
55 [IpeoOpa3oBanme BEIpOKEHUH, COACPIKANINX CTEIICHH C PaIllHOHATBHBIM
' roKasaresaemM
2.3 [IpuMepsl TPUTOHOMETPUICCKUX HEPABCHCTB
2.4 [Toka3aTenpHbIC YypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMudeckue ypaBHEHUsI 1 HEPABEHCTBA
26 CucteMbl JMHEWHBIX ypaBHEHUM. PelieHne NpUKIAAHBIX 3a7a4 C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEILICHUI0 MaTEMaTHYECKHUX 3a/1a4
' W 3aJ1a4 U3 pa3jnyHbIX o0JacTel HAyKU U peabHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. Ilepuoanueckue Qynkuuu. IIpoMexyTku MOHOTOHHOCTH (YHKIHUU.
3.1 Makcumymbl ¥ MUHUMYMBI (yHKIuu. HaunOonbliee W HauMeHbIllee 3HAYCHHE
(GYHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIUHU, UX CBOICTBA U rpaduKu
3.3 IToxa3zaTenbHas u norapudmuyeckas GyHKINU, X CBOWCTBA U TpapUKH
3.4 Hcnonb3oBanue rpadhukoB GpyHKIUI 1715 pellieHus] ypaBHEHU U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB  QGyHKIMA IS UCCIENOBAHUS  TPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpble BO3HUKAIOT TMPH PEIICHUH 3a/ad U3 JPYrux Y4eOHBIX

npeaAMETOB U peaﬂLHOﬁ JKHN3HHU




Hauama MmaTemaTuueckoro aHaimsa

4.1 HenpepoiBabie pyHKIMH. METO HHTEPBAIOB /IS pEIICHHUS] HEPABEHCTB
4.2 [TpousBoanas ¢pynkuu. ['eomerpudeckuii 1 pu3MIECKuii CMBICIT IPOU3BOIHOM
43 [IpousBosHble 3yeMeHTapHbIX (yHKIME. DOpMysabl HAXO0XACHHUS IPOU3BOJHON
' CYMMBI, IPOM3BEACHUS U YaCTHOTO (DYHKIIUI
[IpumeHeHne NPOUZBOAHON K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTH U
4.4 9KCTpeMyMbl. HaxosxaeHne HanOOJbIIero U HaUMEHBLIETO 3HA4YeHUs (PyHKIHU Ha
OTpe3Ke
[IpumeHeHre TpPOU3BOAHOM JUIsl HAXOXKJIEHUS! HAWTYYILEro peueHus B MPUKIIaIHbIX
4.5 3aja4yax, M OMNpeAeNieHHs CKOPOCTH Ipoliecca, 3aJaHHOro (opMynol wiu
rpaduxkom
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
47 WuTerpan, ero reoMmeTpuueckuii U Gpusnueckuil cmMbicia. Beruncienue naTerpaia no

dhopmyne Hetotona — Jleitoanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMoro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne meromamMu JJOKa3aTeNbCTB, ANTOPHUTMAaMU PENICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHUSIMU: OIpeeseHuE,
aKCHoMa, TeopeMa, CIIJCTBHUE, CBOMCTBO, NpPHU3HAK, JOKA3aTEIbCTBO,
PaBHOCHJIbHBIE (POPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
oOpaTHOE U MPOTHUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOJIUTH NMPUMEPHI U
KOHTPpHOPUMEPLI, HCIIOJIB30BATh MCTOM MaTeMaTHYeCKOU WHIAYKIWHA,
IIpOBOAUTH A0Ka3aTCJIbHBIC PACCYXICHUA npu  pCUICHUA 3aaad,
1 OLICHUBATh  JIOTUYECKYI0 MPABUJIBHOCTh  PACCYXKICHUW;, yMEHHUE
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalll Hal
MHO)KECTBAMH; yYMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIH
anmapar i OTIMCaHuUs PEeaTbHBIX MPOIIECCOB H SIBICHUHA U MTPH PEIICHUN
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIHUCHIBaTh TIpadbl PA3ITUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHU U 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMMN: HATypalbHOE YHCJIO, LEJIOC 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panroHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHb C HeﬁCTBHTGHBHBIM
IIOKa3aTcCJlICM, norapn(bM qucJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOI'O YHCJA, OCTATOK II0 MOAYIIIO, PpallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXXCCTBa HAaTypaJIbHBIX, O CIbIX,
2 palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb W HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUMN 3a1a4; 3HAKOMCTBO C
pa3JInIYHbIMHU MO3MIMMOHHBIMHA CUCTCEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H JlOFapI/I(I)MaMI/I, Hp606p8.30BaHI/I$I I[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATL NOHATHAMH: IMOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHAMHU: KOMILIEKCHOE YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOJY/Ib U apT'YMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMcM  KOMIUIGKCHBIX —4Hcesl  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anredpamyeckas); yMeTb  INPOHM3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  KCIIOJIb30BAHHUS  KOMIUIEKCHBIX  YHCEN;  OIEepUpOBaTH
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: palMOHAIbHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPAaBEHCTBA, HMX CHCTEMbl; YMEHHE OIEepHUpOBaTh
MOHATHSMH: TOXIECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
YpaBHEHUM, HEPAaBEHCTB W CHUCTEM; YMEHHE pelaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C NAPAMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBbI JJIsl PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KHU3HU

YMenue omnepupoBaTb HNOHATHSIMH: (YHKIMS, YETHOCTh (PYHKIHUU,
HEPUOJUYHOCTh (YHKIHUU, OTPAHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJiblliee ¥ HaMMEHbIllee 3HAYCHUS
(YHKIIMHM HA IPOMEXKYTKE, HeTpepbiBHAA (GYHKIUSI, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast ¥ BTOpasi MPOU3BOAHAS (PYHKIIMU, TEOMETPUUECKUN U
(bu3nueckuil CMBICT TPOU3BOJIHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh ACUMNOTOTHI rpaduka (yHKIHH; YMEHHE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BENEHUS, YAacCTHOTO U
KOMITIO3UIIMH (DYHKIIMM, HAXOJWUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIC SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE WCIOIb30BaTh MPOU3BOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIINE 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIOJb30BaHHEM amnmapaTa MaTeMaTHYeCKOTO
aHallM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJIbLHO-3KOHOMUYCCKUX U




(bu3nuecKkux 3aadax; HaXOJUTh TUIOMIATU U 00BEMBI (PUTYP C TIOMOIIIBIO
WHTETpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

MOMOIIbI0 MU (EepPeHIINATHHBIX YPABHCHHIMA

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKUus, KOMHO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaIpaTHIHAS
¢byHKIMS, paroHaibHas GyHKLMS, CTETEHHAs byHKIWMS,
TpUTrOHOMETpHUYeckne (yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMU, TOKa3zaTenpHas M Jorapupmuyeckas GyHKIUH; yMEHUE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKLIHH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (YHKIHHI, UCTIONIB30BaTh TpaUKU ISl U3YUYEHUs MPOLIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUH 33/a4 U3 JIPYrMX Y4eOHBbIX MPEIMETOB U
3a/1a4 U3 peasIbHOM KU3HU; BbIpaXaTh (POpMyIaMH 3aBUCUMOCTU MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C MapamMeTpaMu; U300paxarb
Ha KOOpPJIMHATHOM IUIOCKOCTH MHOXECTBA pEIIEHWHA YypPaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJayd Pa3HBIX TUIIOB (B TOM 4HCIE Ha
MPOLIEHTHI, OJU U YacTH, Ha JIBIKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HaJIOTH, 33J]a4i U3 00JIaCTH yIpaBJICHUSI JIUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA M HX
CUCTEMbI IO YCIIOBUIO 3aJ]au, HCCIEIOBATh MMOJYYEHHOE pEIICHHUE U
OIICHUBATh MPaBJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEIUPOBATH
peayibHbIE CUTYallMM Ha $3bIKE MAaTEMaTHKH; COCTAaBJISATh BbIPAKECHHUS,
ypaBHEHHUs, HEPAaBEHCTBA U HX CHUCTEMBl [0 YCIOBUIO 3aJayd,
UCCIIEJIOBaTh TMOCTPOEHHBIE MOJENU C HCIOJb30BAaHUEM allapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh NMOHATUAMU: cpeliHee apudMeTHueckoe, MeuaHa,
HauOoJiplllee M  HAUMEHblIEe 3HAYeHUs, pa3Max, JUCIepCHs,
CTaHJJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJIEKaTh,
UHTEPNPETHpOBaTh HMH(OpPMAIMIO, MPEACTaBICHHYI0 B TabiMuax, Ha
JMarpaMmmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIHIO C TIOMOIIBIO TAOIHUI U THarpaMM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  DJIEKTPOHHBIX CPEACTB; rpaduvecku

ucciacagoBartb COBMCCTHBIC Ha6J'IIOI[eHI/I}I C IOMOHIbKO JdUWarpaMm




paccenBaHys U JIMHEWHOU perpeccuun

YMeHue OonepupoBaTh IOHATHUSAMHU: CIy4JalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TI'paUUeCKUX METOJIOB; IPUMEHSTH
(GopMyNBI CIIOKEHUS M YMHOXXEHHS BEPOSTHOCTEH, (HOpMYITy MOJTHOMN
BeposATHOCTH, (popmyny bepHymnmu, komOuHaTOpHBIE (PAKTHI U (HOPMYIIBI;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHE OIEpUPOBaTh
HNOHSATUSIMU: CiIydaiiHas BEJIMYMHA, pacIpelleJIeHUEe BEpOSITHOCTEM,
MaTeMaTH4eCKOe OKHUJaHWE, AUCIEpPCHUs M CTaHJapTHOE OTKIOHEHHE
ClIydallHOM BENWYMHbBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YYEHHBIX paclpeaeiaeHuil amns
pelIeHus 3a/a4y; 3HAKOMCTBO C MOHATHUSMU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE NPUBOAUTH IPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAaHHH, YHCIIO NEPEeCTaHOBOK, OmHOM HbIoTOHA; ymMeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHMS JUIsl pEILICHH 3a1a4;
OLICHUBATh BEPOSTHOCTH peaIbHBIX COOBITHIA; COCTaBIIAATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIIPETUPOBATh MOTYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKUNA Yo,
NBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMPSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yrol
MEXIy MPSMBIMH, YrOJ MEXKIY HpPSIMOM U IUIOCKOCTBIO, YrOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHME OT TOYKHU 0 MJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEX]TY MIIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh MpU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIETO0 MHUPA; CTPOUTH
MaT€MaTUYECKHE MOJIEIM C MOMOIIBKD TE€OMETPUYECKUX TOHIATHH W

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MTPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATHUAMM: IJIOMIAAL (QUIYpbl, 00bEM (UTYPHI,
MHOTOT'pPaHHMK, MPABUJIbHBIH MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
Ky0, mapajulenenures,, Npu3Ma, NuUpamMuaa, (Gurypa M IMOBEPXHOCTb

BpallleHUs, [UIMHIpP, KOHYC, map, cdepa, miomanab cdepsl, IIOHalb




MOBEPXHOCTH MNHUPAMHJbI, NPU3MBI, KOHYCa, IIMHApA, 00BEM Kyoda,
IPSIMOYTOJIBHOTO NapajuleenuIesa, nupamMuasl, NPU3MblL, LWIMHIPA,
KOHYCa, 1l1apa, pa3BEpTKa MOBEPXHOCTH, CEUYCHHs KOHYCAa W LUIUHIPA,
napajuielbHble OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, NUIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (UTYPHI U TIOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C TOMOIIBIO NIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPUMEHSTH CBOWCTBA TE€OMETPUUYECKHX (UTYP, CAMOCTOSATEIHHO
(dhopMynupoBaTh ONpPEENIECHNs U3ydaeMbIX (DUTYp, BBIIBUraTh TUIOTE3bI
O CBOICTBax M MpPHU3HAKAX F€OMETPUUYECKUX (PUryp, 0OOCHOBBIBATH WIIU
OTpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccuukanuw @uryp mo
Pa3IMYHBIM IPU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTEIbHBIC

MTOCTPOCHUS

11

YMeHme ONICpHUpOBaAThH IIOHATHUSIMMU. JABMXCHUEC B  IIPOCTPAHCTBE,
napajieIbHBIA TIEPEeHOC, CHMMETPHSI Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUe TMOA00Us, MOJ00HBIE (UTYpBI; yMEHHE
pacrno3HaBaTh paBHblEe U MOJ0OHBIE (UTYpPHI, B TOM 4YHCJIE B MPUPOJE,
HCKYCCTBE, apXWUTEKTYpE; HCIO0JIb30BaThb I'€OMETPUYECKHUE OTHOIICHHUS
MpU pelIeHUH 3aJayd; HAXOJUTh T€OMETPUYECKHE BENWYHHBI (IJIMHA,
yroj, IUIomaab, 00hEM) MpU pelmIeHWH 3ama4 W3 JIPYTuX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEJIMYMHBI (IJIMHA, YroJ, IUIOIIAAb, OO0BEM, IUIOIIA L MOBEPXHOCTH),
UCIOJIB3YSl M3YYEHHbIE (DOPMYNBI M METOJbl, B TOM 4YHCJE: IUIOIAdb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, MIMHAPA, TIOMWAab chepsl;
00bEM Ky0a, MPSAMOYTOJILHOTO Mapajulesienumea, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYycCa, IIapa; yMEHHE HaxOIUTh OTHOIIEHHE OO0BEMOB

1o I0OHBIX PuUryp
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YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMA KOOpPJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUE BCKTOpa IIO 6a3ncy,
CKaJIIpHOC TPOU3BCACHUC, BCKTOPHOC IIPOU3BECACHUC, YI'OJI MCKIAY
BCKTOpPAaMH; YMCHUC HCIIOJIb30BATH BGKTOpHHﬁ 151 KOOp,Z[I/IHaTHHﬁ MCETO
ML pCHICHUSA TCeOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCETOB

13

YmMmenue BLI6I/IpaTB NOAXOOAIIMNA MeTod s peuicHudA 3aadu;




IIOHMMAaHHWE 3HAYMMOCTH MATEMaTUKUM B H3YYEHUU IPUPOAHBIX H
OOIIECTBEHHBIX  MPOIECCOB M  SIBJICHHH; YMEHHE pPAaCHO3HaBATh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, YMEHHE IIPUBOJUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKOM W MHUPOBOU

MaTE€MaTUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna u BEIYUCICHUS

1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOLICHTHI,
' OECKOHEYHBIC MTEPHOIMICCKHUE TPOOH

13 Apudmernueckuil KOpeHb HaTypallbHOM cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH

14 Crenens ¢ 1enpiM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MokazarenaeM. CBoICTBa
' CTCTICHH

L5 CHHyC, KOCHHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaabHbIE JOrapudMbl

JlefictButenbHple  uyuciaa. ApudMeTHYECKHE OTNepald C  JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnmxEHHble BBIYUCIIEHUS, PAaBUIa OKPYTJICHUS, PUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpa3zoBanue BbIpaskeHUN

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHECHHS

2.2 WppatnmonansHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U JTOrapupMUIECKHe YpaBHEHUS

2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokazarenbHbIe U TorapuMUIECKIe HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
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Martpuna cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb

3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk Qynxiun. BzaumHO oOparHbIe
. ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanaeckue QyHKIIH
OOnacte ompeneneHuss W MHOXECTBO 3HaueHWid GQyHkumu. Hymm QyHKOuH.
3 [IpoMexxyTkH  3HAKOTIOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIHWH.
' Makcumymbl 1 MHHAMYMBI (GyHKOuu. Haumbousbiiee u HauMeHbIee 3HAYCHHE
(YHKIMM Ha IPOMEKYTKE
33 Crenennas (yHKIMS C HaTypajdbHBIM W IEJIbIM TOka3zareneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku pasppiBa. AcumnroTel rpadukoB ¢yHkumil. CBoiicTBa  (QYHKIHIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApubdmMernueckas ¥ TeOMETpUUECKas nmporpeccuu. GopMyiia CI0KHBIX MPOIEHTOB
4 Hayana maTemaruueckoro aHainsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOW3BOJHOM K HCCIEIOBaHUI0 (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOoblIero U HauMEHbBIIETo 3HaueHus (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpaHHuKu




7.4

Tena v MOBEPXHOCTH BpalCHUS

7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Martemaruka: anrebpa ¥ Hauajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 knaccsl/ Anumos 111LA.,
Konsarun F0.M., TkaueBa M.B. u np., AkiiuonepHoe obiiectBo «M3aaTenbcTBo
«IIpocBernieHue»

MopakoBuy A.T'.

Marematuka: anredpa U Hayaja MaTEMaTUYECKOro aHaau3a. Y YeOHUK ISl

o01reo0pa3oBaTeNbHBIX opranu3aiuii ( 6a3oBbIld ypoBeHb). B 24. , M.:

MmuemosuHa,2020.

METOJINUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

[Toypounsbie pa3pabOTKH, JOCKa, IKpaH, HOYyTOYK
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