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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTO
aHanu3a» 0a30BOro ypoBHs miis oOydaromuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHusi, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmszamusi mporpamMmbl 0OecTIieUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMHU OCHOBY JJII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTUYECKOTO aHAIM3a» SBISIETCS OJHUM M3
HamOoJiee 3HAYMMBIX B IIpOorpaMMe CTapIie IIKOJIbI, TOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECINEeYMBAECT HWHCTPYMCHTAIBHYIO 0a3y JUIsl HM3YYCHHS BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOd CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalluXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJallluecs OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUPYET CBOHU JOCTUKEHUSI B MaTeMaTU4YeCKoi opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHYECKH CTPOTMMHU MAaTEMAaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCITIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaNoruio, GopmMupyeT KpeaTUBHOE U KPUTHYECKOE MbIIeHUEe. B xome n3yuenus
anreOppl M Hadajdl MaTeMaTHYECKOTO aHaliu3a B CTapIIeld IIKOJIE YydYalluecs
MOJIYYalOT HOBBIM OMNBIT PENICHUS MPUKIATHBIX 3a7a4d, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peaqbHBIX CUTYallMid W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTE B TMpUPONE, HAyKe W B MCKYCCTBE, C BBLIAIONIUMUCS
MaTEeMaTHICCKUMU OTKPBITHSIMHU ¥ KX aBTOPAMH.

Kypc obnagaet 3HaYMTENBHBIM BOCTHUTATEIHHBIM ITOTEHIIHAIOM, KOTOPBIH
peanusyeTcs Kak uepe3 y4eOHbI MaTepuall, ClocOOCTBYIOMIMKM (HOPMUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesATEIBHOCTH,



TpeOyromieit CaMOCTOSITEIBHOCTH, AKKypaTHOCTH, MPOAOJKUTENBHOM
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYYECHHBIN pEe3ybTar.

B ocHoBe MeTonuku o0OydeHHs anreOpe W HayajaM MaTeMaTH4eCKOTO
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0YYCHUSI.

Crpykrypa Kypca «Anredpa U Hauajga MaTeMaTHYECKOTI0 aHaJIN3ay BKJIIOYAET
CIEYIOLINE COAECPKATECIbHO-METOAUYECKUE JHUHUU: «YHHClIa W BBIUUCICHUS,
«Dynkuun  u - rpadpuku», «YpaBHEHUMS U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHaiau3a», «MHoOXkecTBa U JOTMKa». Bce OCHOBHBIE
COAEPKATETbHO-METOJANYECKUE JIMHUU H3Yy4aloTCs HAa MOPOTSIKEHUM ABYX JET
oOy4eHus B CTapIleil IIKOoJie, €CTECTBEHHO JOMOJIHSS JPYT Apyra M MOCTEICHHO
HACHIIIAsICh HOBBIMM Te€MaMHU W  paszfaenamu. JlaHHbId Kypc  ABIsE€TCS
UHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOIbKUX
MaTEeMaTHYECKUX JUCIHUIUIUH: anredpa, TPUTOHOMETPHUS, MaTEMAaTUUECKU aHaJu3,
Teopusi MHOXKeCTB M Ap. [lo mMepe Toro kak ywaruecs OBJIaJeBarOT BcE Oosee
IIUPOKUM MaTEMAaTHYECKUM aIapaToM, Y HUX MOCIEI0BATEIbHO (GOPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHME CTPOUTh MATEMaTUYECKYIO MOJEIb pealibHOMN
CUTyallud, TPUMEHATh 3HAHUS, TOJy4YCHHBIE B Kypce «Anrebpa W Hayana
MaTEMaTUYECKOTO aHaju3ay, sl PEIIeHUs] CaMOCTOATEIbHO CHOPMYITUPOBAHHON
MaTeMaTUYECKOM 3a7[a4uH, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUEHHBIA PE3YJIbTAaT.

CopnepxaTtenbHO-MeTOANYECKAsA JTHHUS «YUuciaa U BBIYMCICHUS» 3aBEPILACT
(bopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YIETISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PA3TUYHBIX (OPM 3amucH JCHCTBUTEIHHOTO 4YHUCIIA, YMEHHE
pallMOHAIIBHO BBIIOJHATH JEUCTBUS C HHUMH, JE€JIaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOywaromuecs TONYyYalOT HaBBIKM NPHOTMKEHHBIX BBIUKCICHUH,
BBITIOJTHCHUS JICHCTBUM C 4YHCIIaMM, 3alMCaHHBIMH B CTaHAApTHOW ¢opme,
HCIOJIb30BAHUS MATEMATHYECKUX KOHCTAHT, OLICHUBAHUS YUCJIOBBIX BBIPAKEHHUM.

JIuanus «YpaBHEHHSI M HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSHKEHUH BCETO
oOydeHHsI B CTaplieil IIKOJe, TMOCKOJIbKY B KaXIOM pas3feie MporpaMMbl
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIONIUX 3ajad. OOydaronuecs: OBIaJeBaIOT
Pa3IMYHBIMUA METOJaMHU PELICHUS LEIbIX, PAUNMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(OMHUUYECKHX ©  TPUTOHOMETPUUYECKUX  ypaBHEHHH,
HEPABEHCTB U UX cUCTEM. [loiTydyeHHBIE YMEHHS UCTIOIB3YIOTCS NP UCCIEA0BAHUN
(GYHKIIMHA ¢ TIOMOIIBIO MPOU3BOHOMN, PEIICHUH TPUKIAJHBIX 3a7ad W 3a/Ja4 Ha
HaxOXXJIeHUE HauOOJbIIMX M HAUMEHbIIUX 3HaueHu ¢GyHkuuu. JlanHas
cojepkarelibHasi JIMHUSA BKIIOYaeT B ce0s Takke (QOpMHpOBaHHE YMEHHI
BBITIOJIHATh pacy€Thl 1o ¢opmyliaMm, NpeoOpa3oBaHUsl LEJbIX, PALHOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXE BBIPAKCHU,



coJiepKallluX cTeneHu u Jorapudmbl. braromaps u3ydeHHIo anreOpanyecKkoro
Marepuajia TPOUCXOJUT  JajbHEHIee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4daluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyxaeHudt, paboTbl C  CUMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEM B BHJE PAaBEHCTB M HEpaBeHCTB. Ausre0Opa
npearaet d(PQGEeKTUBHbIE HMHCTPYMEHTHI JJI PEIICHUS] MPAKTUYECKUX U
€CTEeCTBCHHO-HAYUYHBIX 3aja4, HarIsHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
SI3bIKA HAYKH.

ConepxartenbHo-MeTonuueckas juHus «DyHKMM u rpaduKu» TECHO
nepervieTaeTcsl ¢ APYrUMU JJUHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
MOCJIEIOBATEIILHOCTh U3YyUYCHHUS Marepuarna. N3yuenue CTETIEHHOM,
MOKa3aTeIbHOM, JIorapuMHUIECKON U TPUTOHOMETPUUECKUX (PYHKIINHI, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHUEe (DYHKIMMA ISl pEIICHHs 3a7ad U3 JIPYyrux yueOHBIX
IPEAMETOB U PEATHbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHUUYECKUM aHaJIU30M,
TaK M C PCIICHHEM ypaBHEHUW W HEpaBEHCTB. lIpu 3TOM OO0sIbIIIOE BHUMAHHE
yaensercss (OpMUPOBAHUIO YMEHHs BBIpaKaTh (PopMysaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, MCCIIENOBATh TOJy4YeHHbIE (YHKIUU, CTPOUTH WX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
M HaBBIKOB, TMO3BOJISIIONIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BETUYMHAMH B
pasnmuuHON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxxarenpHast nuHusi «Hauyama maTeMaTHYecKOTro aHaliv3ay TMO3BOJISIET
CYIIECTBEHHO PACHIMPUTHh KPYr KaK MAaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a7ad,
JOCTYIHBIX 00YYarONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh MCCIIEIOBATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHWS, BBIYHUCIATH IUIOMAAd (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas cojepkaTenbHasi JIMHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH ITOCTPOCHUSI MaTEMAaTHYECKHX MOJENIE peanbHbIX CUTyalui,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJE COIMAIBHO-
SKOHOMUYECKHUX, 3aJayaX. 3JHAaKOMCTBO C OCHOBaMHM MaTEMaTHYECKOTO aHalin3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATHLHO-JIOTHUYECKOTO W KPEaTHBHOTO
MBIIUICHUSI, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh MPOSABICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHMKEe M HcKyccTBe. OOyuarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTHUKa» B OCHOBHOM
MOCBAIIEHA  AJEMEHTaM TEOPUM  MHOXKECTB. T€0pPEeTUKO-MHOKECTBEHHBIC
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN SA3bIK, O0BEAUHSIIONINI BCE pa3esibl MATEMATUKHU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT PAa3HbIC MAaTEMAaTUYECKUE IUCLUIUIMHBI B €IMHOE
nenoe. IloaToMy BakHO naTh BO3MOXKHOCTH ILIKOJIBHUKY IOHMMAaTbh TEOPETUKO-
MHOKECTBEHHBIN SA3bIK COBPEMEHHOW MAaTeMaTUKM M UCIIOJIb30BaThb €ro s
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTHYECKOI'0  MOJEIUPOBAHUSA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBaTh HABBIKK OCTPOEHUS MOJICNIEH peabHbIX CUTYaIlUi, UCCIIEI0BAaHNUS
TUX MOJEJIe C MOMOIIbIO ammapara ajreOpbl U MAaTeMaTHYECKOro aHaiu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yiabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3erioB IPOrpaMMBl, ITOCKOJIBKY BECh MaTepUal Kypca IUPOKO UCIIOIb3YETCs
JUI peLlIeHUs NMPUKIAAHbIX 3aaa4d. [Ipu pemeHun peanpHbIX NMPAKTUYECKUX 3a]a4
yyaliuMecs pa3BHUBAIOT HAOJIIOJIATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HUCIOJIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B NpOLIECCEe M3YyUeHHUs BCeX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyebHOM miaHe Ha W3ydeHHE Kypca aiareOpbl M Hadajal MaTeMaTUYeCKOTO
aHaju3a Ha 0a30BOM YpOBHE OTBOJIUTCS 2 yaca B Heaeno B 10 kiacce u 3 vaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncina. OOBIKHOBEHHBIE U JICCATUYHBIE APOOU, MPOICHTHI,
OECKOHEUHbIE  MepuoAuYecKre  apodu.  Apudmerndeckue  omnepamuum  c
palMoHaIbLHBIMU YHCIIaMH, TIPE0Opa30BaHUs YUCIOBBIX BhipakeHul. [Ipumenenue
Ipo0el U MPOLEHTOB JJI PELIeHUs MPUKIAJHBIX 3a]a4 U3 Pa3IMUHbIX OTpaciei
3HAHWUU U PEajbHOMU KU3HH.

JlelicTBUTENbHBIE uKCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue omnepanuu ¢ JACHUCTBUTENbHBIMH uHciaMu. [IpubmmkEHHbIC
BBIYMCIICHUS, TIPABUJIa OKPYIJICHUS, IPUKHUIKA U OLICHKA PEe3yIbTaTa BEIYMCICHUI.

Crenmenp ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHcna. Mcrnonb3oBanue mnomxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YHUCEN ISl PEIICHUs] MPAKTUYECKUX 3a7ad U MPEJACTaBICHUS
JAHHBIX.

ApudmeTndyecknii  KOpeHb  HaTypalbHOM  crtemeHu.  JlelictBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJbHOM CTEIeHH.

CuHyC, KOCUHYC M TaHT'€HC YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pEIIEHHWE HEPABEHCTBA.
Metox HHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHNM U HEPABEHCTB K PELICHUIO MATEMATHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKU U PeajbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoOwl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmaO
oOpaTHbIe (PYHKITHH.

OO6nacTp onpeneneHus © MHOKeCTBO 3HaueHut Qynkuuu. Hynu dyHkuu.
[TpomexyTKu 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (yHKIMsI C HATypalibHBIM U 1I€JIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMmeTpuueckass OKPYXKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(YyHKIUN YKCIIOBOTO apryMEHTAa.

Havaja MmareMaTH4eCKOro aHaJu3a

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICI0BATEIbHOCTEH.
MOHOTOHHBIC TTOCIEA0BATCIBHOCTH.

ApudmeTndeckas U reoMeTpuuecKas nporpeccuu. beckoneuHo yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opmyrna CIOXKHBIX MPOLEHTOB. VCronb3oBaHWE MPOTPECCUU IS
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCTBO, OmNepaluu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJisi OINMCAaHUs PeallbHbIX
IIPOIIECCOB U SIBJICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX yUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yuebHOro npeamera «MaremaTtuka» JOJDKHO OOECHeYMBaTh JOCTHKEHUE HA YPOBHE CPEIHEro OOIIEro
0o0pa3oBaHus CIEAYIONUX JUYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yueOHOT0 npenMeTa «MaTemMaTukay XapakTepu3yroTcs:

I'paxxnaHckoe BOCIIUTaHUE:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUKM 00YJAIOIIEeTOCsl KaK aKTUBHOTO M OTBETCTBEHHOTO UJIEHa POCCUMCKOTO
oO11iecTBa, MPECTaBICHUEM O MAaTeMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYP, SBJICHUH, MPOLIECTYP
TPaXKJIAHCKOTO 00IecTBa (BBIOOPHI, OMPOCH U TIP.), YMEHHEM B3aMMOJICMCTBOBATH C COIMAIbHBIMM WHCTUTYTAMHU B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAUCHUEM.

[TarproTYeCcKO€ BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCHUUCKOM TPaKIaHCKONW HWIGHTUYHOCTH, YBaXKEHHS K TMPOIUIOMY W HACTOSIIEMY
POCCHUMCKONM MAaTeMaTUKHU, I[EHHOCTHBIM OTHOIICHUEM K JOCTH)KEHUSIM POCCUHUCKUX MaTEMAaTUKOB M POCCHUUCKOM
MaTeMaTHYEeCKOM IIKOJIbI, K MCIIOJIb30BAHHIO ATUX JOCTIKCHHUH B IPYTrUX HAyKaX, TEXHOJIOTHAX, Chepax SIKOHOMHKHU.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHHWEM JIYXOBHBIX IICHHOCTEH POCCHICKOro Hapoaa; CGHOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUA,
ATUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C IMPAKTUYECKUM TMPUMEHEHUEM JOCTWKEHUU HAYKH U JEATCIBbHOCTHIO YUEHOTO;
OCO3HAHHEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO.

DCTETUUECKOS BOCITUTAHHUE:

ACTETUYCCKUM OTHOIICHHUEM K MHUpPY, BKIIOYAsS ICTETUKY MaTEMaTHUYCCKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajaad,
PELIEHUM, PACCYKICHUM; BOCTPUMMYHUBOCTHIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

du3nyeckoe BOCIIMTAaHHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUS NMPHUMEHSATH MaTEMaTHYECKUE 3HAHUS B MHTEpecax 370poBOro m Oe3omacHoro oopasa
JKW3HU, OTBETCTBEHHOTO OTHOILICHHUS K CBOEMY 3JI0OPOBBIO (30pOBOE MUTAHHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATHH U



OTIbIXa, peryispHas (U3MYEecKas aKTUBHOCTh); (PU3NYECKOrO COBEPILICHCTBOBAHMS, MPU 3aHATHSIX CHOPTHUBHO-
03J0POBUTEIIBHON IEATEIBHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYZYy, OCOBHAHMEM LIEHHOCTU TPYAOJIO0Us; HHTEPECOM K Pa3Iu4HbIM chepaM mpodecCuoHaTbHON
NeSTENbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKOW U €€ NMPUIIOKEHHSIMHU, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymylen
npodeccud U peanu3oBbIBATh COOCTBEHHBIE U3HEHHBIE IJIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaTEMaTUYECKOMY
00pa30BaHUI0O M CaMOOOpPA30BaHUIO Ha MPOTSHKEHUHM BCEH KU3HM;, FOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHHUU
IIPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HAIPABIECHHOCTH.

DKOJIOTN4YeCKOe BOCIIUTaHUE:!

c(OPMHUPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYPhI, IOHUMAHUEM BIUSHUSA COLUATBHO-IKOHOMHUYECKHUX IMPOIIECCOB Ha
COCTOSIHME TIPUPOJHOW M COLHMAIbHOM Cpefbl, OCO3HAHMEM TIJO0AJIBbHOTO XapakTepa HKOJIOIMYECKHX MpolieM;
OpUEHTalMe Ha MPUMEHEHHWE MAaTeMaTHYeCKUX 3HaHWW JJId pelIeHHus 3ajJad B O0O0JIACTH OKpY’Karollel cpejpbl,
IJIJAHUPOBAHUS IIOCTYIIKOB M OLIEHKU X BO3MOKHBIX ITIOCJICICTBUM JUISI OKPYKAIOIIEH CPEJIbL.

IleHHOCTH HaYYHOTO ITO3HAHUA:

c(OPMUPOBAHHOCTBIO MHUPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W
OOIIIECTBEHHON NpPaKTHKH, MOHMMAaHUEM MaTeMaTH4eCKOW HAayKH Kak c(epbl 4eToBEUYEeCKOM NEesATENbHOCTH, 3TAIOB €&
pa3BUTUA U 3HAYMMOCTH I PA3BUTHA LIMBUIN3ALMU; OBJIAJCHUEM SA3BIKOM MAaTEMaTUKU U MAaTEMaTUYECKOU KyJIbTYpOH
KaK CpEICTBOM IIO3HAaHHUS MHPA; TOTOBHOCTBIO OCYLIECTBIATh IPOEKTHYIO M HCCIEAOBATEIBCKYIO JEATEIBHOCTD
UHJVBHIYaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble PE3ynbTaThl OCBOEHHUS MPOTPaMMBI ydeOHOTO mpeameTa «MartemaThka» XapaKTepU3yrTCs
OBJIaJICHUEM YHUBEPCAIbHBIMH HO3ZHABAMENbHLIMU OCUCMBUAMU, VHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OelicCmMBUIMU,
VHUBEPCATbHBIMU Pe2YISAMUBHLIMU OELCMBUIMU.



1) Vuusepcanvhvie noznasamensHsle delicmaus, odecneuusaom Gopmuposanue 0A308bIX KOZHUMUBHBIX NPOYECCO8
obyuarowuxcs (oceoenue Memooo8 HNO3HAHUA OKPY*CAIOWe20 Mupa; NpUMeHeHue JN02U4eCKUX, UcCc1e008amenbCKux

onepayuti, ymenuil pabomams ¢ uHgopmayueti).
ba3oBeble slornueckue 1encTBuUs:

BBISIBJIATh W XapaKTepU30BaTh CYIIECTBCHHBIC IPU3HAKKM MATEMAaTHYCCKUX OOBEKTOB, MOHITHH, OTHOIICHHI
MEXIy TOHATUSAMHU; (DOPMYJIHUPOBATH ONPEIACICHUS TIOHATHH, YCTAHABIIMBATh CYIIECTBEHHBIH MPH3HAK
KJaccuUKaIi, OCHOBAHUS 11 0000IIECHUS U CPaBHEHUS, KpUTEPHUH MMPOBOJIMMOTO aHAJN3a;

BOCIIPUHHMATh, (QOPMYIHPOBATh M TPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTCIBHBICE W OTPHIIATCIBHEIC,
¢MHUYHBIC, YaCTHBIC M OOIIIKE; YCIOBHBIC;

BBISBJISATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TIPOTUBOPEUHs B (aKTax, TAHHBIX, HAOIIOICHUSX H
YTBEPKJCHUAX; TIPeIiaraTh KPUTEPUH TSI BBISBIICHHS 3aKOHOMEPHOCTEH M MPOTHBOPCUHH;

JIeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX W HWHIYKTUBHBIX YMO3aKIHOYCHUH,
YMO3aKJIFOUYEHHUH 10 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKACHUH (MpsSMble M OT MPOTHUBHOTO),
BBICTPAaMBATh apryMEHTAIIHIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKACHUS U
BBIBO/IbI;

BBIOMpPATh CrIoco0 perieHus yueOHOH 3ajaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUs, BRIOMpATh HanboJsee
MOJIXOIAIIUN C y4ETOM CaMOCTOSITEILHO BBIIETICHHBIX KPUTEPHUEB).

baz3oBrle ncciaenoBaTenbCcKue ISHUCTBU:

UCIIOJIb30BaTh BOMPOCHI KaK WCCIIENOBATEIbCKUM HMHCTPYMEHT TMO3HaHUS, (OPMYIUPOBATH BOMPOCHI,
dukcupyromnme mnpoTUBOpeune, MNpoOIeMy, YCTaHABIMBATh HMCKOMOE M JaHHOE, (OPMHUPOBATH THIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3ULINIO, MHEHHUE;

POBOJAUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIM DKCIIEPUMEHT, MCCIEIOBAHME MO0 YCTAHOBIECHUIO OCOOEHHOCTEH
MaTeMaTHYE€CKOTO OOBEKTa, SABJICHUS, MPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH, SBICHUSAMH,
IPOLECCAMU;

CaMOCTOATENHHO (OpPMYyTUPOBaTh OOOOIIEHWS] W BBIBOABI IO pe3yabTaTaM IPOBEIEHHOTO HAOIIOAEHUS,
MCCJIeIOBAHMUS, OIEHUBATH JOCTOBEPHOCTH MOTYUYEHHBIX PE3YIbTaTOB, BHIBOJOB M 0000IIECHNU;



MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIJBUTATh MPEIOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSAX.

Pabota ¢ nundopmanueii:

BBISBJIATH Ae(PUUUTH UHPOPMALIUU, JAHHBIX, HEOOXOUMBIX JIJIsl OTBETA HAa BONPOC U ISl pELICHUS 3a/1auu;
BbIOMpaTh MHPOPMALMIO M3 HCTOYHUKOB pA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATH U
UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUJIOB U (HOPM MpeCTaBICHUS;

CTPYKTYpPHPOBaTh HH(OpMAIUIO, IPEACTABIAT €€ B pa3IMUHbIX (hopMax, WIUTFOCTPUPOBATH Ipadruecky;
OLICHMBATh HaAEKHOCTh UH(GOPMALIMH IO CAMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvuvie KoMMyHuUKamugHwle Oelicmeus, 00ecnedusarom Cc@OPMUPOSAHHOCHb COYUATLHBIX HABLIKOG

00VUaAOUWUXCAL.
O61enue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJIEHHUSI B COOTBETCTBUM C YCJIOBUSAMH M IIEISIMU OOIICHUS; SICHO, TOYHO,
IPAaMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M TUCBbMEHHBIX TEKCTAX, JaBaTh MOSICHEHHS 110 X0y PEIICHUS
3a/1a4d, KOMMEHTHUPOBATH MMOJIYyYECHHBIA pPE3yJIbTaT;

B Xo/€ OOCYXJIEHHs 3a/JaBaTh BOIPOCHI MO CYHIECTBY OOCYX HaeMoOil TeMbl, MPOOJIEMBbI, periaeMoil 3aaayw,
BBICKA3bIBAaTh HJICH, HAIICJICHHBbIC HA IMOMCK PEILICHHUS; COMOCTABISITH CBOM CYXKACHHUS C CYXKICHHSIMHU APYTUX
YYaCTHUKOB JHanora, oOHapyXMBaTh pa3iMuue U CXOJCTBO IMO3UIIHKI; B KOPPEeKTHOU (opme (opmynupoBath
pa3HorjIacus, CBOM BO3PAXKEHUS;

MPENICTABIISATh PE3yAbTaThl PEIICHUS 3a]a4H, IKCIIEPUMEHTA, UCCIIEI0BAHUS, TIPOEKTA; CAMOCTOATEIHLHO BHIOMPATH
¢dbopMat BBICTYIICHUS C YUETOM 3aJ]1ay MPE3EHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

NOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW W WHAMBUIYATIbHON PAOOTHI MpPU PEIICHHH Y4YEOHBIX
3a/ay; TPUHUMATH I1I€7b COBMECTHOW JNIEATENHbHOCTH, IIJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOW padoTHI,
pacrpenensTh BUAbl padoT, JAOTrOBapUBAThCS, OOCYXAaTh MPOLECC M pe3yldbTar padoThl; 0000IIaTh MHEHUS
HECKOJBbKUX JIO/ICH;



e yYacTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYykIeHUs, OOMEH MHEHUH, «MO3TOBbIE IITYPMbD» U HHBIE);
BBITMOJHATH CBOK YacTh paOOThl U KOOPAMHHUPOBATH CBOMU ACHCTBUS C APYTMMH 4Yi€HAMU KOMAHJbl; OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOLYKT IO KpUTEPUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOACHCTBUS.

3) Yuusepcanvhvle pezynamusnsle oelicmaus, obecneuugarom GopmMuposanue cCMulC08bIX YCMAHOBOK U HCUSHEHHBIX

HABBIKOB8 TUUHOCTU.

Camoopranuzanus:

COCTaBJIATh IUIaH, AJTOPUTM pEIICHHs 3aJaud, BbIOMpaATh COCOO pelIeHHs] ¢ Y4ETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEMN, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb:

e BIIQJICTh HaBBIKAMHU MO3HABATENBbHOM pedIEKCHM KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUH U MBICIUTEIBHBIX
IPOLIECCOB, MX PEe3ylbTAaTOB; BIAJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpolecca U Ppe3yibTara
pelIeHus] MaTeMaTHYeCKOM 3a/1auu;

e TMpPEABUICTh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTD MPU PEILICHUH 33/1a4i, BHOCUTh KOPPEKTHUBBI B I€SITEILHOCTh
Ha OCHOBE HOBBIX OOCTOSATEIbCTB, JTAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBHE PE3yJbTaTa L€ U YCIOBUAM, OOBSICHITh NPUUYUHBI TOCTHIKEHUS WU HEAOCTUKEHUS
pe3yabTaTOB JIEATEIBHOCTH, HAXOAUTh OMINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yuebHOro Kypca «Anrebpa W Hayalla MaTeMaTHYeCKOrO aHaiM3a» Ha YPOBHE CPEIHEro OO0IIero
o0pa3oBaHus OJDKHO 00ECTeYnBaTh JOCTHIKEHUE CISAYIONIUX MPEIMETHBIX 00pa30BaTEebHBIX PE3YIbTATOB:

10 KIJACC

Yucia 1 BbIYUCTICHUA

OnepupoBaTh TOHITHSAMHU: palMOHATBPHOE W JCHUCTBUTENBHOE YHCIO, OOBIKHOBEHHAs W JECATUYHAs JpoOb,
MTPOLEHTBL.



BeimostHATh apudMeTHuecKre oneparuu ¢ paiuoHATbHBIMEA U IEHCTBUTEILHBIMHI YACIIAMU.

BoeimostHATh TpHOIMKEHHBIC BEIYUCICHUS, UCITIONB3YS MTpaBUjia OKPYTICHUS, ejaTh TPUKUIKY U OIEHKY pe3yJbTaTa
BBIUHMCJICHU M.

OnepupoBaTh MOHATUSAMU: CTENEHBb C IEJBIM TOKa3aTejeM; CTaHaapTHas (opma 3almucH JEeHCTBUTEILHOTO YHCIIA,
KOpPCHb HATYpPaJIbHOW CTEICHU; HCIIONh30BaTh MOAXOMSIIYI0 (BOopMy 3amuch ACHCTBUTEIBHBIX YHCEN IS PEIICHUS
NPAKTHYCCKUX 3a7a49 U MPEACTABIICHUS JIaHHBIX.

OnepupoBaTh MOHATUSIMH: CUHYC, KOCHHYC M TaHT'€HC MPOU3BOJIBHOTO yIJja; UCIOJb30BaTh 3alMCh MPOU3BOJIBLHOTO
yria yepe3 00paTHbIC TPUTOHOMETPUICCKUE (DYHKITNH.

YpaBHeHUsS ¥ HEPABEHCTBA

OnepupoBaTh TOHATHSAMH: TOXIECTBO, ypaBHEHWE, HEPABEHCTBO; II€J0e, pallMOHAIBHOE, UppPaIOHAIBHOE
ypaBHECHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHCHHUE;

BbINoJIHATH MpeoOpa3oBaHMs TPUTOHOMETPUICCKUX BBIPAXKECHUH U pelIaTh TPUTOHOMETPUUICCKHUE YPaBHCHHUS.

BbINoJIHATE MpeoOpa3oBaHMs IICNIBIX, PAIMOHAIBHBIX W WPPAMOHAIBHBIX BBIPAKCHHH M PEIIaTh OCHOBHBIC THITBI
LEJBIX, PAlMOHAIBHBIX U UPPAIIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA ISl PEIICHUsI MaTEeMaTUYECKUX 3aJ1ay M 3a]1a4 U3 Pa3IMUHbIX 00acTeil HayKH
Y PEATbHOM KU3HMU.

MopenupoBaTth peajbHbIE CUTyallMd Ha S3bIKE aiareOphbl, COCTaBISATh BBIPAKEHHS, yYPAaBHEHHs, HEPAaBEHCTBA IO
YCIIOBUIO 3aJ]a4M, UCCIIEA0BATh MOCTPOCHHBIE MOJICNIU C UCIIOJIb30BAHUEM armmapara ajareOphi.

DOyHKUUH U TPaPUKH

OnepupoBaTh MOHATUAMU: (QYHKIUSA, CIIOCOOBI 3aMaHus (QYHKIMH, 00JACTh OMPENCICHUS U MHOXKECTBO 3HAYCHUM
bynkimu, rpaduk GyHKIIMA, B3aUMHO 00paTHbIE (YHKIIUU.

OnepupoBaTh MOHATUSMU: YETHOCTh U HEYETHOCTH QYHKINHU, HYIN (DYHKINH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKINMA 715 PEIICHUsT YPaBHEHUIA.

Ctpoutrh W untaTh TpaduKu ITUHEHHOW (QYHKIIUH, KBAAPATHUYHOW (YHKIUH, CTETICHHOW (YHKIUUA C IEITBIM
MOKa3aTeIIeM.

Hcnonp3oBaTh rpaduku GyHKIUNA IS UCCIEIOBAHUS MPOIIECCOB W 3aBUCUMOCTEH MPHU PENICHUH 3a7ad U3 JPYTHUX
y4eOHBIX TPEAMETOB U PEATHHOU KU3HH; BhIpaXKaTh (HOpPMyIaMu 3aBUCUMOCTH MEKy BETHUYNHAMH.



Hayana MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh NOHATUSAMU: MTOCIEI0BATEILHOCTD, apU(METUYECKAS] K1 T€OMETPUUYECKASI IPOTPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YOBIBAaIOLIasi reoMeTprUuecKas mporpeccus, cymMmma 0€CKOHEYHO yObIBaroIIeH
reOMETPUUYECKOH IPOrPECCUH.

3anaBaTh MOCJIEA0BATENLHOCTH PA3JIMUHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOWCTBA NOCIEAOBATENIBHOCTEM M NPOTPECCHM Il PEUIEHUS pEANbHBIX 3aJad MPUKIAJHOTO
Xapakrepa.

MHoxecTBa H JIOTHKA

OnepupoBaTh MOHATUIMU: MHOKECTBO, OIEPALIMH HAJI MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar AJisi ONMCAaHUs PeajbHbIX MPOLECCOB U SIBJICHUM, ITPU PELIECHUU
3a/1a4y U3 IpYruX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATHAMU: ONPEAECIEHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIBCTBO.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Kontpoasubie | IlpakTuueckue
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHoXecTBa pallMOHAJIBHBIX U
1 JIECTBUTEIILHBIX Uyncell. PanmonansHbIe 16 1
YpaBHEHUS U HEPABEHCTBA
5 Oynkuuu u rpaduku. CTeneHs ¢ HeabiM 10
MoKa3aTeiemM
3 ApupmeTrrueckuiit KopeHb N—0il cTeneHu. 20 1
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA
4 DopMmyisl 30 1




Tpuronomerpuu. Tpuronomerpuyeckue

YPaBHEHHUS
[TocnemoBaTeIbHOCTH U MPOTPECCHH 9
[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS 17
3HAHUM

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Kontpobusie | Hparririeckie u3ydyeHnusi | oOpa3oBaTesibHbIE
padoTsI padoTbI pecypes!
1 MHo0xecTBO, orneparuy HajJ MHOKECTBAMH. 1
Huarpammer Ditnepa—Benna
Parmmmonansueie yncina. OOBIKHOBEHHBIE U
2 JECATUYIHBIC IPOOU, TTPOIICHTHI, 1
OECKOHEYHBIE MTEPHUONUECKHIE TPOOH
Apudmernueckue onepaum ¢
3 palnMoHaIbHBIMHU YUCIIAMH, 1
peoOpa30BaHMsI YUCIOBBIX BhIPAXKEHHMA
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
4 pelieHus MPUKIAIHBIX 337a4 U3 Pa3InIHBIX 2
oTpacJiell 3HaHUW U peabHON KU3HU
[Ipumenenue npoOeii U MPOLIEHTOB IS
5 pelIeHUs MPUKIAIHBIX 337a4 U3 Pa3IMuHbIX 1
oTpacJeil 3HaHUM U peabHOU KU3HU
5 JleiicTBuTenpHbIC YKcha. PanrionanbHbie U 5
HppalMoHalIbHBIE YUCIIa
7 Apudmernueckue omneparuu c 1
JNENCTBUTENbHBIMU YUCIIAMU
[TpubnmkEHHBIE BBIYUCIICHUS, IPAaBUIIA
8 OKPYIJICHMS], IPUKUJIKA U OLICHKA 1

pe3yibTara BBIUMCIICHUM




ToxnecTBa U TOXXIECTBEHHEIE

9
npeoOpa3oBaHms
10 VYpaBHeHUE, KOPEHb YpaBHEHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Merona uHTEpBaJIOB
13 Pemenue nensix 1 IpoOHO-pallMOHANIBHbIX
YpaBHEHUI U HEPABEHCTB
KonTponsnas pabora no teme "MHokecTBa
14 palMOHANBHBIX U ACUCTBUTEIBHBIX YHCEIL.
PanvonaneHbIE ypaBHEHNS U HEPABEHCTB"
15 OyHKIHUSA, CTTOCOOBI 3a1aHusT DYHKIIUH.
B3aumHo o6paTHbIe GyHKIMH
I'paduk dyakumn. O6macTs onpeneacHus u
16 MHOYECTBO 3HaueHun pyHknuu. Hymm
¢byukun. [IpoMexxyTky 3HAKOMOCTOSTHCTBA
17 UeETHbie 1 HEUETHBIC (PYHKITMH
CreneHs C 1eIbIM TOKa3aTeIeM.
18 CrannapTtHas hopma 3arucu
JNEHCTBUTENLHOTO YnCiIa
Hcnons3oBanue moaxoasiieii opmpl
19 3aMMcy JeMCTBUTENbHBIX YHUCEN JIS
pelIeHUs MPaKTUYECKHX 3a7a4 U
MIPEJICTaBJICHHUS TAHHBIX
CrenenHas GyHKIHS C HATYpPaJIbHBIM U
20 eJIbpIM nokasareneM. E€ cBoiicTBa 1
rpaduk
21 ApupmeTnueckuii KOpeHb HaTypalbHON

CTCIICHHU




ApupmeTruecknii KOpeHb HaTYpaIbHON

22
CTEIIEHU

23 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENEHU

24 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENEHU

o5 CaoiicTBa apr(METUYECKOTO KOPHS
HAaTypaJlbHOW CTENEHU

26 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—oM CTeneHu

27 JeicTBust ¢ apupMEeTHUECKIMHU KOPHSIMU
N—oM CTeneHu

28 JleiicTBus ¢ apudMeTHUECKUMU KOPHIMHU
N—oil cTeneHn

29 JeiicTBust ¢ apupMeTHUIESCKUMHU KOPHSIMU
N—oil cTeneHn

30 JeiicTBust ¢ apupMEeTHUESCKIMHU KOPHSIMU
N—oil cTeneHu

31 Pemenue uppannoHanbHbIX ypaBHEHUN U
HEPaBEHCTB

32 Penrenne nppaiiMOHaNbHBIX YpaBHEHUN U
HEPaBEHCTB

33 Pelrenne nppaiMoHaIbHBIX YPABHEHUH U
HEPaBEHCTB

34 Peienne nppanioHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

35 Pemienne nppaniMoHaNbHBIX YpaBHEHUHN U

HCPAaBCHCTB




36

CoiicTBa u rpaduk KOpHS N-0ii cTeNeHN

37 CoiicTBa u rpaduk KOpHS N-0ii cTeNeHN
KonTtponeHas pabota o Teme

38 "ApudMeTHuecKuii KOpeHb N—0 CTETNeHH . 1
WpparnmonaibHbIe ypaBHCHUS U
HepaBeHCTBA"

39 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO 5
aprymMeHTa

40 CuHyc, KOCHHYC M TAHT€HC YHCIIOBOTO 5
aprymMeHTa

41 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC )
YHCIIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 5
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

43 oTpeieTIeHuEe TPUTOHOMETPUUECKHIX 2
(yHKIIHMI YUCIOBOrO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

44 oTpeieJICHUEe TPUTOHOMETPUUECKHIX 2
(yHKIIMI YUCIOBOTrO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 2

46 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 2

47 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1

48 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1

49 IIpeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIpaXKCHUIN

50 IIpeobpazoBaHre TPUTOHOMETPHUUECKUX 1

BBIpaXKCHUIN




[IpeoOpazoBanme TPUTOHOMETPHUECKUX

51 . 1
BBIpAKCHUI
59 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUI
53 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUI
o4 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
55 Pemenne TpUroHOMeTpUYECKUX YpaBHEHHM 1
56 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
S7 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
58 Pemrenne TpuroHOMeTpUYECKUX YpAaBHEHUI 1
59 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
KonTtponsHas paborta no teme "®@opmyssl
60 TPUTOHOMETPHUH. TPUTOHOMETPUIECKHE 1
ypaBHEeHUS"
[TocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS
61 OCJIENOBATEILHOCTEN. MOHOTOHHEIE 1
[I0CJIEI0BATEIbHOCTH
Apugpmerrueckas 1 reoMeTpudeckas
62 nporpeccuu. Mcnosp3oBaHue Nporpeccuu 5
JUISl peLIeHUs peabHbIX 3a1a4
MPUKIIAJHOTO XapakTepa
beckoHeuHO yObIBarolIasi reoMeTpudecKas
63 nporpeccus. Cymma O€CKOHEYHO 2
yOBIBaIOLIEH reOMETPUYECKOI MPOrpeccuu
64 dopmyra CI0KHBIX TPOLIEHTOB 2
65 dopmyra CI0KHBIX TPOLIEHTOB




O0001menue, cucreMaTu3anusa 3HaHUH 3a

66 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 15
ananu3a 10 xmacca
67 Wrorosas koHTposibHas paboTa 1
O0001enne, cucreMaTn3amus 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
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11 KVIACC

KonunyectBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoabHnsbie | IlpakTuueckue
n/n Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
CreneHsb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM
CBoiicTBa cTeneHu 1
3 [IpeoOpa3oBanHue BbIpaKEHUH, COAEpPIKALINX 1
panroHaIbHBIC CTCTICHH
4 [IpeoGpa3oBanue BhIpaKEHUH, COIEpPIKALIUX 1
panroHaIbHBIC CTCTICHH
5 [IpeoGpa3oBaHue BhIpaKEHUH, COIEPIKALIUX 1
paloHaIbHbIE CTEICHH
6 [TokazaTenpHBIC YypaBHEHUS U HEPAaBEHCTBA 1
7 [TokazaTenpHbIC YypaBHEHUS U HEPABEHCTBA 1
8 [TokazaTenpHBIC YypaBHEHUS U HEPAaBEHCTBA 1
9 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA 1
10 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenpHas QyHKIMA, €€ CBOWCTBA U 1
rpaduk
KonTponsnas pabora no teme "CremneHs ¢
12 paIOHaTILHBIM [TOKa3aTeJIeM. 1 1
[TokazarenpHas ¢ynkuus. [lokazarenpHbie
YPaBHEHUs U HEPABEHCTBA"
13 Jlorapugm uucna 1
14 JlecATUUHBIE U HATypaJibHbIE JIOTapU(PMBbI




[IpeoOpazoBanme BEIpAKEHUH, COAECPIKAIUX

15
norapupMsI

16 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
norapumMsl

17 [IpeoOpazoBaHue BRIpaKEHHIA, COACPIKALIIX
norapupmMsl

18 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIITIX
Jorapu(pmsl

19 JlorapudmMuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

21 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

93 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U
rpadguk

24 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U
rpadguk

o5 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu

26 Tpuronomerpuieckue GyHKIIUU, HX
CBOWCTBA U rpaduKu

97 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

)8 Tpuronomerpuyeckue GyHKIUU, UX

CBOMCTBA U IrpauKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KonTpomabHas paboTa no teme
"Jlorapudgmuueckas QyHKITHS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHCTBa. T puroHOMeTpHYeCKHe
GbyHKIIUN 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepriBHbie QyHKITIHN

35 Metoa HHTEpPBaAIOB ISl peLIEHHUS
HEpPaBEHCTB

36 Metoa HHTEpBaIOB /sl peLIEHHUS
HEpPaBEHCTB

37 [IpousBoHas GpyHKIMH

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuit 1 Gpu3nIeCKUt CMbICI
MPOU3BOTHOM

40 I'eomerpuueckuit 1 Gpu3nIecKUid CMbICI
MIPOU3BOJHOM

41 [Ipou3BoHbIE IeMEHTAPHBIX QYHKLIUH

42 [Ipoun3BoHbIE IIeMEHTAPHBIX QYHKIUH




[IpousBogHAasA CyMMBbI, IPOU3BEICHHS,

43 .
9acTHOTO (DYHKIIMIHA

44 [IpousBoiHast CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DyHKIIMIA

45 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DyHKIIMIA
[IpuMeHeHne npon3BOIHOMN K

46 WCCIIeIOBaHUIO (DYHKIMIT HA MOHOTOHHOCTb
U DKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

47 HCCIEe0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

48 rccaeaoBaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U KCTPEMYMBI
[IpumeneHnne mpou3BOIHOM K

49 rccaeaoBaHuIo (PyHKIIMI HAa MOHOTOHHOCTD
U KCTPEMYMBbI

50 Haxosxaenue HanOoJIbIIero 1 HAMMEHbBIIETO
3Ha4YeHus (QYHKIUHU Ha OTpE3Ke

51 Haxoxaenue HanOoJIbIIEro 1 HAMMEHbBIIETO
3Ha4eHUsl QYHKIUU Ha OTpE3Ke

59 HaxosxaeHue HarOoJIbIIEro ¥ HAMMEHBIIETO
3Ha4eHUsl QYHKIUU Ha OTpE3Ke

53 Haxosxaenne HanOoJIbIIero ¥ HAMMEHBIIETO
3Ha4YeHusl QYHKIIUU Ha OTpe3Ke

54 Haxosxnenne HanOoJIbIIero ¥ HAMMEHBIIETO

3HA4YCHUA (I)YHKI_II/II/I Ha OTPC3KEC




Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

> 3Ha4YeHUs1 (PYHKIIUN HAa OTPE3Ke
[IpuMeHeHnne npou3BOIHON IS
HAXOKJICHHUS HAWITY4IIIEro PEHICHUs B

56 MPUKIIAJIHBIX 33/1a4aX, U1 OTPeACICHUS
CKOPOCTH TIpoLIecca, 3aJaHHOTO (popMysIon
WM rpapuKoM

57 KonTposbHas pabora no teme
"[IpousBoanas. [Ipumenenue npon3zBoaHon"

58 [TepBooOpasnas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

60 WuTerpan, reoMmerpuueckuii U puznyecKuit
CMBICII HHTETpaja

61 HHTerpain, reoMeTpuuecKuii U PU3NIECKUNA
CMBICJI HHTErpaja

62 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUNA
CMBICJI HHTErpaja

63 Beruucnenue unrerpana no gopmyie
Herorona—JleitOauna

64 Beruncnenue unrerpana no gopmyie
Herorona—JleitOHuna

65 Brruucnenue unrerpana no gopmyie
Herorona—JleitOHuna

66 Brruucnenue unrerpana no gopmyie
Hrrorona—IJleitOnuna

67 Cucrembl TMHENHBIX YPaBHEHUN

68 Cucrembl TMHENHBIX YPaBHEHUN

69 Perienne npukinagHbIX 3a7a4 ¢ MOMOIIBIO




CUCTEMBI JIMHEWHBIX YPABHEHUI

70

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

Cuctembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHOHAIbHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

72

Cuctembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

73

CucreMsl 1 COBOKYITHOCTH LEJbIX,
palluOHAJIbHBIX, UppAallUOHATIbHBIX,
MOKa3aTeIbHbIX, JOrapUPMUUECKUX
YpaBHEHU U HEPABEHCTB

74

Cucrembl U COBOKYIMHOCTHU LENbIX,
paloOHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeJIbHbIX, JOrapuPMUUECKUX
ypaBHEHUI U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GpyHKIMI 1715
pelIeHNs ypaBHEHUN U CUCTEM

76

Ucnonb3oBanue rpadukoB GpyHKIMI 1715
pelIeHns ypaBHEHUN U CUCTEM

77

[IpuMeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PEIIEHUI0 MaTeMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pasIn4HbIX oOsacTen
HAyKU U peaIbHOM KU3HU

78

KonTtponeHast padota no teme "MuTerpan u




ero npuMeHeHus. Cucremsl ypaBHEHUI"

HaTypanLHHe 1 OCJIbIC YKClla B 3aa4ax U3

7 peanbHOM )KU3HU

80 HatypaJibHbIe 1 1eTbIe Yrciia B 3a7adax u3
peanbHOM KU3HU

81 HatypaJibHbIe ¥ 1elpie Yrciia B 3a7a4ax u3
peanbHOM )KU3HU

82 [Ipu3Haky JeTMMOCTH LEIbIX YUCEI

83 [Tpu3HAaKH JETUMOCTH LIENBIX YHACEI

84 [Tpu3Haku ETMMOCTH LETBIX YUCEIT

85 [ToBTOpEeHME, 0600IIIEHNE, CUCTEMATHU3AIIHS
3HaHUMU. YpaBHEHUS

86 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUS
3HAaHUU. YpaBHEHUS

87 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

88 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

89 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

90 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT
3HaHUN. YpaBHEHUS

o1 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT
3HaHui. HepaBeHncraa

92 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs
3HaHui. HepaBencrsa

93 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui. HepaBeHncrsa

[ToBTOpEHue, 06001IeHNE, CHCTEMATH3aIUS

94 . 1
3HaHui. HepaBencraa

95 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui. CrucTemMbl ypaBHEHUN

9 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS 1
3HaHui. CrucTemMbl ypaBHEHUIN

97 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHu. OyHKIUK

98 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHu. OyHKIUK

99 HroroBast KOHTpOJBbHAS padoTa 1

100 Hrorosas koHTpoJbHAs paboTa
O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a

101 Kypc ajreOpbl ¥ HadaJl MaTeMaTHIEeCKOTO 1
aganm3a 10-11 ximaccos
O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a

102 Kypc aJireOpbl ¥ HadaJl MaTeMaTH4YeCKOTO 1
ananm3a 10-11 ximaccos

OBIIEE KOJIMYECTBO YACOB I10 102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






