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PaGouyas nporpamMma nmo yuye0HOMY npeaMery «AJiredpa 1 Ha4YaJIa MaTeMaTH4
€CKOro aHAJIN3a» (0a30BbIi YPOBEHBb)

MNOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamMma yudeOHOro Kypca «AnreOpa M Hayala MaTeMaTH4YECKOrO
aHanu3a» 0a30BOro ypoBHs aisi oOywatonuxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHoBe DeiepabHOI0 roCcyAapCTBEHHOTO0 00pa30BaTEIbHOTO CTAaHAPTa CPEIHETO
oOmiero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpEOOBAHUH,
OPEIbABISIEMBIX K MAaT€MaTUYECKOMY OOpPa30BaHMIO, U TPAJUIMI POCCHUNHCKOIO
oOpa3zoBanus. Peanuszanus mporpammbl oOecliedMBaeT OBJIAJACHUE KIIOUEBBIMU
KOMIETCHIMSIMH, COCTABJISIOIIMMUA OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, LIEJIOCTHOCTh OOIEKYJIBTYPHOIO, JIUYHOCTHOIO U IO3HABATEILHOTO
Pa3BUTHUSA TUYHOCTH OOYIAIOIIHXCSL.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAIW3a» SBISAETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOrpaMMe€ CTapiied IIKOJIbl, IMOCKOJbKY, C OJHOMU
CTOPOHBI, OH OO0ECHEeYMBAET HWHCTPYMEHTANbHYIO 0a3y Uid H3Y4eHHs] BCeX
€CTECTBEHHO-HAYYHbIX KYpPCOB, a C JIPYroi CTOPOHBI, (POPMHUPYET JIOTUUYECKOE U
aOCTpakTHOE MBILUICHUE YYallUuXcsi Ha YpOBHE, HEOOXOAMMOM JJisi OCBOEHUS
KypcoB WH(GOpPMATHUKH, OOIIECTBO3HAHUS, HMCTOPHUM, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIHUpyeT CBOU JOCTIKEHUS B MAaTEMaTHYECKOM opMme.

Kypc anrebpel m Hadal MaTeMaTHYECKOTO aHAIMW3a 3aKJIaIbIBa€T OCHOBY MJIs
YCIEIIHOTO OBJAJCHUS 3aKOHaMU (PU3UKH, XUMHUH, OHOJOTUH, TOHUMAHUS
OCHOBHBIX TEHJCHLHMA SKOHOMUKHM M OOIIECTBEHHOW JKW3HH, IO3BOJSET
OPUEHTUPOBATHCSI B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX,
YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOW *XW3HHU. B TOXe Bpems OBiaJieHHE
a0CTpPaKTHBIMM U JIOTMYECKA CTPOTMMH MATEMATHYECKUMH KOHCTPYKUIMSIMU
pa3BUBaeT yYMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD
YTBEPKACHUS, UCIIOJIb30BATh 0000IIEHNE U KOHKPETH3ALUI0, abCTparupoBaHue U
aHaJIOTUI0, POpMUPYET KpEeaTUBHOE U KPUTHUUECKOE MBIlUIeHHEe. B xo/1e nzydeHus
anreOppl M Havall MaTEMaTUYECKOro aHajiu3a B CTaplied IIKoJe Yydaruecs
MOJIYYalOT HOBBIM ONBIT PENICHUS MPUKIAJAHBIX 3a7a4, CaMOCTOSITEIbHOIO
MOCTPOCHUSI MAaTEMAaTUYECKHX MOJIEIEH pPEalbHbIX CHUTyallMii M WHTEpHpETaluu
NOJIYYCHHBIX  PEHICHWH, 3HAKOMATCA C  OpUMEPAMH  MaTE€MaTUYECKHX
3aKOHOMEpPHOCTEl B MpPHUpPOJAE, HAYKE U B HCKYCCTBE, C BBbLIAIOUIUMUCS
MaTeMaTUYECKUMU OTKPBITUSMU U KX aBTOPAMH.

Kypc ob6nagaer 3HAUUTENBHBIM BOCIHMTATEIBHBIM MOTEHIMATIOM, KOTOPBIN
peanm3yeTcsl Kak 4epe3 y4eOHbI maTepuan, CrocOoOCTBYIOMIMKI (OPMUPOBAHHUIO
HAYYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crnenuduky ydeOHOH AesITenbHOCTH,
TpeOyroen CaMOCTOSATEIBHOCTH, aKKypaTHOCTH, MPOIOJKUTENBHON
KOHIICHTPAIlM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJYYEHHbIN PE3YJIbTAaT.
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B ocHoBe meroauku 00ydeHMs] anreOpe M HadajaM MaTeMaTH4YeCKOro aHaln3a
JIEKUT AESATETbHOCTHBIN MPUHIUI 00YUYECHHUSL.

Crpykrypa Kypca «Anredpa M Hayaja MaTeMaTHYECKOrO aHallu3a» BKIIIOYAET
CIIEYIOIME COJEPKATEIBHO-METOANYECKUE JIMHUK: «YHClIa W BBIYMCICHUSD,
«Dynkuun  u rpadpukuw», «YpaBHEHMS U HepaBeHCTBa», «Hauwana
MaTE€MaTU4YecKoro aHaimusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHbIE
COZIEPXKATEIBHO-METOIMUECKUE JIMHUA HW3Y4aloTCsd Ha MPOTSHDKEHWHM JBYX JIET
oOydeHus B CTapiieil IIKOJe, €CTECTBEHHO IOIMOJHSS APYT APYra U MOCTENEHHO
HACBIIAACh HOBBIMM TeMaMH M  pasgenamu. JlaHHbII Kypc  sBisieTcs
WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAUHSAET B ce0e CoJepKaHHEe HECKOIbKHUX
MaTeMaTHYECKUX AUCHUUIUINH: anre0pa, TPUrOHOMETPHsI, MaTeMaTUIECKUI aHAU3,
Teopust MHOXKeCTB U Jp. [lo mMepe Toro kak ydamiuecs OBIaJeBalOT BCE Ooliee
HIMPOKUM MAaTEMAaTHYECKUM anmnapaTroM, Y HUX IMOCJIEI0BaTeIbHO (POopMUpYETCs U
COBEPILECHCTBYETCSA yMEHUE CTPOMTh MATEMaTUYECKYyI0 MOJECIb pPEAJbHOU
CUTyalluu, MNPUMEHITh 3HaHUSA, IOJy4YEHHblE B Kypce «Anredpa u Hayaia
MaTEeMaTHYECKOI0 aHaIM3a», JUIsl PELIEHUSI CaMOCTOSTENbHO CHOPMYIHPOBAHHON
MaTEMaTUYECKOH 3a]1a4M, a 3aTEM UHTEPIIPETUPOBATH ITOJTYYEHHBII pe3ybTarT.
CopepxarenpbHO-METOANYECKAsE JUMHUA «YHClIa W BBIUMCICHUS» 3aBEPIIACT
(opMupOBaHKE HABBIKOB MCHOJIb30BAaHUS JCUCTBUTEIBHBIX UUCEN, KOTOPOE OBbLIO
HA4YaTO B OCHOBHOHM ImmiKojie. B crapmiell mikoine oco0oe BHUMaHHE YACNACTCS
(GOpMUPOBAHUIO TPOYHBIX BHIYUCIUTENBHBIX HABBIKOB, BKIIOYAIOMIMX B ce0s
UCTIONB30BaHUE PA3IMYHBIX (OpPM 3amucu JEHCTBUTENHRHOTO YHCIA, YMEHHE
palMOHAIBHO BBIMOIHATh JEHUCTBUS C HUMH, JI€JaTh MPUKHUIKY, OLEHUBATH
pesynbrar. OOywaronyecs: MOMy4YaloT HAaBBIKM TPUOMIKEHHBIX BBIYHCICHUH,
BEITIOJTHGHUS JICWCTBHM C 4YWCIaMH, 3allHCAHHBIMA B CTaHIApPTHOW Qopme,
VCIIOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKCHUM.
JIuaus «YpaBHEHUsS M HEPABEHCTBA» pEAIU3YETC HA NPOTSIKEHUH BCETO
oOyueHuss B CTapuied WIKoJie, MOCKOJbKY B KaXIOM paszfesie MporpamMmbl
IPEeyCMOTPEHO pEIICEHHE COOTBETCTBYIOLIMX 3ajad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJAMH PELICHUS LEJbIX, PAlUOHAIBHBIX, HPPALUOHAIbHBIX,
NOKAa3aTEeNbHbIX, JIOrapu(PMUUECKUX U  TPUTOHOMETPUUYECKHX  YpaBHEHHUH,
HEpaBEHCTB U UX cucTteM. [lomydeHHbIe yMEHUS UCIIOJIb3YIOTCS TPU UCCIIEIOBAHUN
(GyHKUMHA C TOMOILIBIO MPOU3BOAHON, PEUICHUH MPUKIAAHBIX 3aJad M 3a1ady Ha
HaxXOoXJIEHWE HauWOOJBIINX W HAUMEHBIIUX 3HaYeHWH ¢yHknun. JlanHas
collep)KkaTeNbHasl JIMHUS BKJIIOYaeT B cels Takke (QOpMHUpOBaHUE YMEHHU
BBITIONHATh pacdy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUsS IIENbIX, PAUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHUI, a TaKXe BBIPAKEHUH,
coepXkalluX CTeneHu U Jjorapu@mel. braromaps u3ydeHHIO anreOpandyeckoro
Marepruajia  IPOUCXOAWT  JaJbHEWIIEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
aOCTPAaKTHOIO MBIIIEHUST y4aluxcs, (OPMHUPYIOTCA HABBIKH JEAYKTUBHBIX
paccyxaeHuil, pabOTl C  CHUMBOJBHbBIMH  (opMaMu,  HpPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEHl B BHJIE€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npegiaraeT d(Q@PEKTUBHbIE HHCTPYMEHTBHI JJIi PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIrJAHO JEMOHCTPUPYET CBOH BO3MOXHOCTH KaK



A3bIKa HAYKH.

ConepxarenbHo-MeToauueckass JuHUA  «DyHKUMM U rpaduKku»  TECHO
NIEPEIUIETAETCA C IPYTUMH JIMHUSAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
IIOCJIEIOBATEIBbHOCTh U3yUEHUS MaTepruaia. Mi3yueHue CTEeleHHOM, T0Ka3aTebHOM,
Jgorapu(pMUUECKON U TPUTOHOMETPUYECKUX (YHKIMM, MX CBOMCTB U IpadUKOB,
UCIOJb30BaHue (QYHKIUHN Ui pelIeHus 3a7ad U3 JAPYTruxX Y4eOHbIX NMPEAMETOB U
peanbHOM XU3HHU TECHO CBA3aHO KAK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oo0ibIIOe BHUMAaHHUE YyESIETCS
(GOpMHpPOBAaHHUIO  YMEHHS  BbIpaxaTb (OpMyJaMU  3aBUCUMOCTH  MEXIY
pa3IMYHBIMH BEIUYMHAMHU, MCCIENOBATh TMOMY4YCHHbIE (DYHKIMHU, CTPOUTH HX
rpaduku. MaTtepuan 3TOi CoAepKaTeIbHOW JTMHUM HAIICJICH Ha Pa3BUTHUE YMEHUM
Y HABBIKOB, ITO3BOJISIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXJy BEJIMYMHAMU B
pasnudHOil (opme: aHATUTHUYECKOW, rpaduueckoil n crmoBecHOW. Ero msydenwe
CHOCOOCTBYET pa3BUTHUIO aAJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
00001IEHUIO M KOHKPETU3ALIUU, UCTIOIb30BAHUIO aHAJIOTUH.

CopepxarenpHass JnuHUs «Hagyama wmaTemMaTH4ecKOoro aHaiau3a» I03BOJSET
CYIIECTBEHHO PACIIMPUTh KPYI KAK MATEMaTHUYECKUX, TaK W IMPUKIAAHBIX 3a/1ad,
JOCTYNHBIX 00YYaroIIUMCsl, Y KOTOPBIX MOSBISIETCS BO3MOXHOCTh UCCIIE0BATh U
CTpouTh rpapuku (yHKUUN, ONpenensTh HX HauOOJbIINE W HAUMEHbBIINE
3HAYEHUA, BBIYUCIATH IUIOMAAU QUIyp U OOBEMBI TE, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TpoueccoB. JlaHHas coaep)kareibHas JIMHHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTH TIOCTPOEHUS MAaTeMaTHYEeCKUX MOJENel pealbHbIX CHTYyalluH,
HAXOXKJEHUSl HaWJIy4ylIero pElIeHHs B MPHUKIAAHBIX, B TOM YHCIE COLUAIbHO-
HPKOHOMHUYECKHUX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMHM MaTEMaTHYECKOTO aHalIM3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHI paclo3HaBaTh IMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHUKE U HcKyccTBe. OOydvarommuecs Y3HAIOT O
BBIJAIOLIUXCS PE3YyJIbTAaTaxX, NOJYYCHHBIX B X0/I€ Pa3BUTHS MaTEMAaTHKHU KaK HayKH,
U X aBTOpax.

CopepxarenbHO-METOANYECKAsT JUHUSA «MHOXKECTBa M JIOTHKa» B OCHOBHOM
NOCBSLIIEHA  DJIEMEHTaM TEOPUH  MHOXKECTB. T€OpETMKO-MHOKECTBEHHBIE
IPEACTABICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTUKU U Mpeaiararor
Hanbosee yHUBEPCATIbHBIN SA3BIK, OOBEIUHSIIONINI BCE pa3ebl MAaTeMAaTUKH U €€
NPWIOKEHUH, OHU CBSI3BIBAIOT PAa3HbIE MAaTEMAaTHYECKUE JUCUUIUIMHBI B €IHHOE
uenoe. [loatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BAaTh €ro s
BBIPAKEHHSI CBOMX MBICIIEH.

B kypce «Aunrebpa m Hayajla MaT€MaTUYECKOIO aHajIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTE€MaTHYECKOr0 MOJCIUPOBAHMS, KOTOpbIE MPU3BaHBI CPOPMHUPOBATH
HABBIKH MTOCTPOEHUSI MOJIEJIEH PEAIbHBIX CUTyallui, HCCIEIOBAHUS ITUX MOJEIIEn
C MOMOIIBIO ammapaTa aareOpbl U MaTeMaTUYECKOro aHalu3a W UHTEpIpEeTaluu
NOJIYYEHHBIX PE3yNbTAaTOB. Takue 3aJaHus BIUIETEHBl B KaXKIABIM U3 pa3/ieiioB
IPOrpaMMbl, IIOCKOJIBKY BECh MaTEpHall Kypca IIUPOKO HCIIONb3YEeTCS I
penieHuss NpUKIaaHbIX 3a7ad. [Ipy peleHnHn peanbHBIX NPAKTUYECKUX 3a]ad
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y4daiiyMecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HMCIOJIB30BATh AHAJIOTHIO, 0000IATh M KOHKPETH3UPOBAThH
npobiemy. [lesrenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIIATHBIX
3a/1ady OpraHu3yeTcsl B MPOIECCe M3YyUYeHHs] BCeX TeM Kypca «Asrebpa U Hayania
MaTeMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOT' O KYPCA B YYEGHOM IIVIAHE

B yueOHOM ruiaHe Ha H3ydYeHUE Kypca aiareOpbl W Hadal MaTEMaTHYE€CKOTO
aHajau3a Ha 0a30BOM YpOBHE OTBOAUTCA 2 yaca B HeAento B 10 kiacce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a Ba roga o0yuenus — 170 gacos.

COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucsia ¥ BIYMCICHUS

Parmonanpupie ymcna. OOBIKHOBEHHBIE U JACCATUYHBIC JpOOH, MPOIEHTHI,

OECKOHEUHbIE  IEepUOJUYecKHe  ApoOu.  ApupMETHYECKHE  OIlepaluu  C

paloHaIbHBIMU YUCIIaMHU, IPEOOPa30BaHMS UUCIOBBIX BhlpaxkeHuil. [Ipumenenue

IpoOeil ¥ MPOLEHTOB JJIsl PEIleHUs MPUKIAJHbIX 33Ja4d U3 Pa3InYHbIX OTpacieu

3HAaHWUU U PeajbHOU KU3HU.

JleiicTBuTenbHbIE  4yMcia.  PanyvoHanpHble WM HMppAlMOHAIBHBIE  YHCIIA.

Apudpmernueckue omnepauuud ¢ JACUCTBUTEIbHBIMU 4YHciaaMu. [lpubnuxénnbie

BBIYMCJIEHNS, IPABWIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYMCIICHUN.

Crenenp ¢ uenbiM nokaszareneMm. CtanaaptHas (opma 3anucu JeHCTBUTEIBLHOTO

yucna. Mcnonb3oBanue moaXoAsmed GopmMbl 3alIUCH TEUCTBUTENBHBIX YHACEN IS

pEeLIEHNs MPAKTUYECKUX 3a71a4 U IIPEACTABICHUS TaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOU cTeneHu. JelicTBus ¢ apupMeTHIeCKUMH

KOPHSIMM HaTypaJIbHOW CTETICHHU.

CHHyC, KOCMHYC W TaHIT€HC YHCJIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC,

apPKTaHI'€HC YMCIJIOBOrO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IIPEOOPA30OBAHUSI.

[TpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHHM. OcCHOBHBIE

TPUTOHOMETpUUYECKUE (OPMYJIBI.

YpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Meton

WHTEPBAJIOB.

Pemenue nensix 1 JpoOHO-pallMOHATBHBIX YPaBHEHUI U HEPABEHCTB.

Pemienne nppaiMOHAIIBHBIX YPABHEHUM U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHHI W HEPABEHCTB K PEUICHUIO MAaTEMATHYECKHX 33134 U

3a7a4 U3 pa3IMYHbIX 00JacTe HAyKU U peabHON KU3HHU.

DOyHkuuu U rpadpuku

OyHkIus, crnocodbl 3aganHust GyHkuuu. ['paduk dbynkuuu. BzaumHo oOparHbie
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byHKIUU.

OO6nacTe ompeaereHUuss M MHOXKECTBO 3HaueHWM QyHkumu. Hymm dyHKIuu.
[TpomexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKIIUM.

CrenenHas GyHKIUS ¢ HaTypaJbHBIM W IENbIM ToKazaTeiaeM. EE cmoiicTBa u
rpaduk. CBoiicTBa 1 rpadK KOPHS #-OU CTETICHHU.

TpuronoMmerpuueckasi OKpY>KHOCTb, ONpeJIeICHUE TPUTOHOMETPUUYSCKUX (DYHKITUN
YHCIIOBOTO apTyMEHTA.

Hauana MmareMaTH4ecKoro aHaju3a

[TocnenoBaTeabHOCTH, CIHOCOOBI 3aJaHUs IOCHEeA0BaTEIbHOCTEH. MOHOTOHHEIE
MOCJIC0BATCIbHOCTH.

Apudmernueckass W TeOMETpHUYECKas TMPOTPecCHd. becKoHeuHO yObIBaromas
reometrpudeckas mporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIICH TeOMETPUIECKON
nporpeccund. Dopmysia CIOXKHBIX NMPOLEHTOB. VCmonb30BaHWE MPOTPECCUU A
pELIEHHS PEATBHBIX 3aJ1a4 MPUKJIAJHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omepanuu Haja MHoXecTBaMu. Jluarpammbl  Ditnepa—BeHHa.
[IpyuMeHEeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEabHbIX
MIPOIICCCOB U SIBJICHUH, IIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX YUCOHBIX MTPEIMETOB.
Onpenenenue, TeopeMa, CIeACTBUE, J0KA3aTEIbCTBO.

11 KUIACC

Yucsia ¥ BIYMCICHUS

HartypanbHabie u niensie yncna. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIL.

CreneHb ¢ pallMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTEIICHMU.

Jlorapudm yncna. JlecaTuuHble U HaTypaibHbIE JOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBaHue BbIpaX)EeHU, COEepKaLUX JOrapu(msbl.

[IpeoOpa3oBaHre BBIPAKEHUHM, COJIEPXKALIUX CTENEHW C  palUOHAJIbHBIM
II0KA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenpHbIC ypABHEHHS U HEPABEHCTBA.

JlorapupmMuyeckre ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl JIMHEMHBIX ypaBHEHHMU. PenieHume NpUKIAIHBIX 3a4a4 C MOMOIIBIO
CHCTEMBI JIMHEWHBIX YPABHECHHM.

CucTeMBI M COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
[IpuMeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEHICHUIO MaTeMaTUYECKHUX
3a/1a4 v 3a7a4 U3 pa3IMuHbIX 00J1acTel HAYKW U PEATbHON KU3HHU.

DOyHKUMU U rpaduKu

Oynkuusa. Ilepuogmueckne Qynkumu. [IpoMexyTkum MOHOTOHHOCTH (DYHKIIHH.
MakcuMymbl 1 MUHUMYMbI (yHKUnMu. HanGombiiee M HauMeHbllee 3HAUCHHE
(GYHKIIUM HAa TPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKU.

[ToxazarenbHast 1 norapupmMuyeckas GyHKIUN, UX CBOWCTBA U TPapUKH.
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Hcnonp3oBanue rpagukoB (QyHKUMNA [ pelIeHUs YpPaBHEHUH U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH JI1  HCCIENOBAaHUS IPOLECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPHU PELICHUH 3aJad U3 APYTUX Yy4eOHbIX
IIPEAMETOB U PEaIbHOMN KU3HHU.

Havyaysa MaTeMaTH4€CKOr0 aHAJIN3a

HenpeppiBHble QyHKIIMU. MeTo1 MHTEPBAJIOB JIJIsl pELICHHSI HEPABEHCTB.
[TpousBognas ¢pynkmun. ['eomerpuueckuii 1 PU3NIECKUI CMBICI TPOU3BOTHOM.
[IpousBoaHbIe 37M€MEHTApHBIX (PYHKIUH. POpMysbl HAXOXKJIECHHUS NPOU3BOIHOU
CYMMBI, TPOU3BEJICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHre TPOW3BOAHON K HCCIENOBaHUIO (PYHKIMI HAa MOHOTOHHOCTh U
aKcTpeMyMbl. HaxoxkieHne HanbobpIero 1 HAaMMEHBIIETO 3HaYeHUs QYHKIIUN Ha
OTpE3KE.

[IpumeHeHne NpPOW3BOJHOM JUIl HAXOXKJICHHMS HAWIydllero peleHus B
NPUKIIAJHBIX 3aJayax, i OIPENCIIEHUs CKOPOCTH IIpoLecca, 3aJaHHOIo
dbopmyoit unu rpaduKom.

[TepBooOpaznas. Tabnuiia mepBooOpa3HBIX.

WuTerpain, ero reoMeTpuueckuii 1 pU3n4eckuil cMbIcil. Beluncienue mHTerpaia
o gopmyne HetoTrona—Jleitbuuiia.

IHHJIAHUPYEMBIE PE3YJIBTATDBI

OcBoeHne ydeOHOro mpeamera «MaTemaThkay  JOJDKHO — 00ECIICUYHBATH
JOCTIDKCHHUE Ha YPOBHE CPETHET0 00IIero 00pa30BaHUs CIASAYIOMINX JUIYHOCTHBIX,
METaNpeMETHBIX U ITPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  PE3yNbTAaThl  OCBOCHUSA  MPOrpaMMbl  Y4eOHOro  TpeaMeTa
«MaTteMaTrnka» XapakTepU3yrTCs:

['paxk1ancKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKJIAHCKON MO3UIIMH OOyYarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHHCKOTO  O0IIecTBa,  MPEACTABICHHEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
MpoLeTyp TpakJAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TIP.), yYMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBUM C HX
GYHKIUSMY 1 HA3HAUYCHUEM.

[TaTproTHUYECKOE€ BOCITUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TIpakAaHCKOW HJICHTUYHOCTH, YBaXKCHHUS K
MPOIILJIOMY Y HAaCTOSIIIIEMY POCCUICKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
K HCIOJIb30BAHUIO 3TUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHAX, cepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHSL:



OCO3HaHUEM JIYXOBHBIX IIEHHOCTEW POCCUMCKOTO Hapojaa; cPOpPpMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOIO IMOBEACHHUS, CBSI3AHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKEHUM HAyKU W JIESITEIbHOCTBIO YYEHOIO; OCO3HAHUEM
JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYHUBOIO OyMyIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM OTHOLICHWEM K MHPY, BKIKOYAs 3CTETUKY MAaTEMAaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, pELICHUH, pacCyXJIeHUN;
BOCIPUUMYHMBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.
PU3NYECKOE BOCTIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHSITh MaTeMaTUYECKUE 3HAHUS B UHTEpecax
3I0pOBOTO U 0€30MacHOT0 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3IOPOBBIO (3I0POBOE TMHUTAHUE, COANAHCHUPOBAHHBIA PEXUM 3aHITHH M OTHAbIXA,
perynsipHas (u3nyeckas aKTHBHOCTB); (PU3MUECKOTO COBEPIICHCTBOBAHMS, IPH
3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTBIO.

TpynoBoe BocIUTaHHUE:

TOTOBHOCTBIO K TPYyAYy, OCO3HAHMEM IIEHHOCTU TPYJOJIOOUS; HHTEPECOM K
paznuyHbiM  cepaM  MPOPECCUOHAIBHONW  JCSATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccur W peaqu30BbIBATH COOCTBEHHBIC IKU3HEHHbBIC IUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OO0pa3oBaHUIO U
CcaMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HANPABICHHOCTH.
DKOJIOTUYECKOE BOCIIUTAHHUE:

Cc(hOPMUPOBAHHOCTHIO  AKOJOTMYECKOM  KYJIbTYphbl, IMOHUMAaHUEM  BIIMSHUSA
COLHATBHO-?KOHOMUYECKUX TMPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAJIBHOU
Cpenbl, OCO3HAaHHWEM TJIOOAIBHOTO XapakTepa HSKOJOTMYECKHX MpoOiem;
OpPUEHTAllME HAa NPUMEHEHHWE MATEMAaTUYECKUX 3HAHWUW U pELICHUs 3a1ad B
0o0JacTU  OKpyKaroliehd cpeapl, IUIAaHUPOBAHMSI TOCTYNKOB M OLEHKH HX
BO3MOYKHBIX ITOCJICICTBUU JIJI1 OKPYKAIOILIEH CPEIbl.

[{eHHOCTH HAYYHOT'O MTO3HAHMUS:

c(hOpMUPOBAHHOCTHIO  MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHOM TMPaKTUKH, IMOHUMaHUEM
MaTeMaTHYeCKOW HayKd Kak c]epbl 4eloBEUECKOW MAesATEeNbHOCTH, ITAmoB €&
Pa3BUTUA W 3HAYUMOCTH JUISl PA3BUTUA LUMBWIM3ALWH, OBJAJCHUEM S3BIKOM
MAaTEMAaTUKH W MaTEMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IMO3HAHUSA MUPA;
FOTOBHOCTBIO OCYILIECTBIIATh MPOEKTHYI0 M HCCIEIOBATENBCKYIO JIESITEIbHOCTh
VHJIMBUJIYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE pPE3yJbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTrO TIpeaMeTa
«Maremaruka» XapaKTEPU3YHTCS OBJIaJICHUEM YHUBEPCAIIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.
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1) Vuusepcanvnvie noznasamenvhvie oeticmsus, obecneuusarom Gopmuposarue
0a308bIX KOZHUMUBHBIX NPOYECCO8 00YUAOWUXCsl (0C80eHUe MemOo008 NO3HAHUS
OKpYIHCAIOUec0 Mupa;, NpuMeHeHue J102U4ecKux, UCCIe008amenbCKux Onepayull,
YMeHuil pabomams ¢ uH@opmayueti).

bazoBpiennornueckue 1euCTBYS:

o BBISIBIIATh M XapaKTEPU30BaTh CYIIECCTBCHHBIEC MPU3HAKA MATEMaTHYCCKUX
00OBEKTOB, TIOHATHH, OTHONIEHWH MEXAy TMOHATUAMH;  (POpMyIHpPOBaATH
oTIpe/IeTICHUS TIOHATHI, yCTaHABINBATh CYIIECTBEHHBIN MPHU3HAK KIIaCCU(DHUKAIINH,
OCHOBaHMS I 0000IICHHUS ¥ CPaBHEHUS, KPUTSPUH ITPOBOIMMOTO aHATIN3A;

. BOCIIpUHUMATh,  (opmMynupoBaTh U  MNpPeoOpa3oBBIBATh  CYXKJICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, € IMHUYHbBIC, YACTHBIE U OOIIHIE; YCIOBHBIC,
. BBISIBIISITH ~ MaTeMaTHYEeCKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U

npoTuBOpeurst B (akTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKIACHUSX; MpeaaraTh
KPUTEPHH IS BBIABJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

J JieNaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUYECHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;
o IIPOBOJAUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX

YTBEpXKACHUNA (IpsIMblE M OT MPOTUBHOIO), BBICTpaUBaTh apryMEHTALIUIO,
IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHL; 0OOCHOBBIBaTH COOCTBEHHBIE CYKJICHUS U
BBIBOJIbI;

. BBIOMpaTh Ccmoco0 pemieHUs ydeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB  pEHICHHs, BbIOMpaTh HamOoJee MOAXOMAIMH ¢  y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

basoBrlenccrie[oBaTeIbCKUEACHCTBHS:

J UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS;
(GopMynupoBaTh  BONPOCH,  (PUKCHPYIOIIHE  MPOTHUBOpEYHE,  MpoOJeMmy,
yCTaHABIMBaTh MCKOMOE U JaHHOE, (hOpMHpOBaTh TMIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

. MIPOBOANTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICOBAHNE
110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro 00beKTa, sIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy OOBbEKTaMH, SBICHUSIMU, MPOIIECCAMU;

J CaMOCTOSITENIbHO (pOpMYJIMPOBAaTh 0OOOIEHUSI W BBIBOJBI MO pE3yJibTaTaM
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLIGHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHNUH;

J IPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IIpoLiecca, a TaKKe BbIABUTATh
MIPEIMOIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabota ¢ napopManmeii:

L BBISABJIATH Ile(l)I/II_[I/ITBI I/IH(l)OpMaI_II/II/I, JaHHBIX, H€06XOI[I/IMBIX JJIs1 OTBE€TA Ha
BOIIPOC U JJIA PCHICHUA 3a1a4HU,
L4 BBI6I/IpaTB HH(bOpMaHI/IIO N3 HCTOYHHUKOB PA3JIMYHBIX THUIIOB, AaHAJIN3UPOBATD,

CUCTEMATU3UPOBaTh U HWHTEPIPETHUPOBATh MH(GOPMALMIO PA3IUYHBIX BHUAOB U
dbopm npeacTaBIeHUS,

. CTPYKTYpPUPOBAaTh MH(MOPMALMIO, MPEACTABIATh €€ B pa3iudHbIX (hopmax,
WLTIOCTPUPOBATH TpadUueCcKH;



o OILICHUBATh HaJIEKHOCTh uHbopmauu o CaMOCTOSITEIILHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

2) YHueepcanvhvie KOMMYHUKAMUGHbLE oeticmaus, obecneuugaom
CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YYAIOUWUXCAL.

Ob1eHue:

o BOCIIPUHUMAThL U (HOPMYTUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMH

U LEeIsIMH OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3pCHHS B
YCTHBIX W TMHUCHMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJy PEIICHUS 3aayuH,
KOMMEHTHPOBATh MOJTYYEHHBIN pe3ysIbTar;

J B X0JI¢ 00CYKJIeHUs 3aJ]aBaTh BOIPOCHI M0 CYLIECTBY OOCYXIaeMOM TEMBI,
npoOJemMbl, pelaeMol 3a7aud, BBICKA3bIBATh WJICH, HAIICJICHHBIE Ha TIOHMCK
pElIeHUs; COMOCTaBIATh CBOU CYXKJIEHUS C CYXJICHHUSIMH JPYTUX YYACTHUKOB
nuanora, oOHapy>KUBaTh Pa3jMuMe W CXOJICTBO MO3UIUN; B KOPPEKTHOU (opme
dbopMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,;

. MPEJICTaBIATh PE3YAbTAThl PEIICHUS 3a7a9, SKCIIEPUMEHTA, UCCIIET0BaHN,
MPOEKTa; CaMOCTOATEIBHO BBIOMPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad
NPE3eHTAINN U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyIHUYECTBO:

. MMOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYyaTbHOU
paboThl mMpU pEHICHUH YYEOHBIX 3a7ad; MPUHUMATH I1I€Jb COBMECTHOM
JESTEeIBbHOCTH, TJIAHUPOBATH OPTaHMU3AIMI0 COBMECTHOM pPabOThI, pacmpeneisiTh
BUIIBI paboOT, IOTOBApUBATHCS, OOCY)XIAaTh TIPOIECC W pe3yiabTaT padOTHI;
0000111aTs MHEHUS HECKOJIBKUX JTFOJICH;

o y4acTBOBaTh B TPYMNIOBBIX (hopMax paboThl (00CYX)ACHHs, OOMEH MHEHHIH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBIIIOJHATH CBOK YacTh pabOTBI |
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH YJIEHAMU KOMAHJbI, OIICHUBATH
KaueCcTBO CBOETr0 BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAaMU B3aUMOJICUCTBHUSI.

3) VYnusepcanvuvie pezynamuenvie oeiicmsus, obecneuusarom Gopmuposarue
CMbICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS8 TUUHOCTIU.

Camoopranuzanusi:

COCTaBIATh IUIAH, aNTOPUTM pEIICHHs 3aJa4d, BBHIOMpATh CIOCOO pEIIeHUs ¢
y4ETOM UMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEHICHUI ¢ Y4ETOM HOBOW WH(OpMAIIUH.
CaMOKOHTPOJIb:

J BJIQJICTh ~ HaBBIKAMHM  [IO3HABATEIBHOW  pedlieKCMM KaKk  OCO3HaHMUS
COBEPIIIAEMbIX JICUCTBUN M MBICIHUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB; BJIAJICTh
crnocobaMM CcaMOIIPOBEPKH, CaMOKOHTPOJS Ipoliecca M pe3yJibTaTa pelIeHUs
MaTeMaTUYeCKOMN 3a/1auu;

. MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUH 3a]1a4H,
BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, TaHHBIX,
HaWJICHHBIX OIMNUOOK, BBISIBJICHHBIX TPYIHOCTEH;
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o OIICHMBATh COOTBETCTBUE pe3yJbTaTa €I U YCJIOBHUSAM, OOBSCHATH
MPUYUHBI IOCTUKEHUS WIIM HEIOCTUKEHHUS PE3YyJIbTATOB JIESITEIbHOCTH, HAXOIUTh
OIHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «AnreOpa U Hadalla MaTEMaTUYECKOTO aHalv3a» Ha
YpOBHE cpeaHero oOmero o0pa3oBaHUS JOKHO OOECIEeYMBATh JOCTIKCHUE
CJIEIYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KVIACC

Yucnaa 1 BIYMCICHUSA

OnepupoBaTh  MOHATUSMH:  PAlMOHAJBHOE U JICHCTBUTEIIBHOE  YHCIIO,
OOBIKHOBEHHASI U JIECATUYHAS JPOOB, MPOIECHTHI.

BrinonssaTe apudMeTnyeckue onepanuu ¢ paluoOHAIbHBIMUA U JIEUCTBUTEIILHBIMU
YUCIIaMHU.

BrinonuaTe mpuOMMKEHHBIE BBIYUCICHUS, WCIOJIB3Ysl MpaBWjia OKPYTJICHUS,
JIeNIaTh IPUKUAKY U OLIEHKY PE3yJIbTaTa BRIYUCICHUM.

OnepupoBaTh MOHATUSMU: CTETNIEHb C LIEJBIM TOKa3arenaeM; craHaapTHas dopma
3alMCH JIEMCTBUTEIBHOTO YHUCIIA, KOPEHb HATYPAJIbHOM CTENEHU; HMCIOIb30BATh
MOAXOJAILYI0 GOpMY 3alUCH TEUCTBUTEIBHBIX YUCET JJIsl PEIICHUS MPAKTUYECKUX
3a7a4 ¥ IPEJCTABJICHUS TaHHBIX.

OnepupoBaTh NOHATUAMHU: CHUHYC, KOCHHYC W TaHI€HC IPOU3BOJIBHOTO YIJIa;
MCIIOJIb30BAaTh 3aMKCh MPOU3BOJILHOTO yTJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh TNOHATUAMH: TOXKIECTBO, YpPaBHEHHWE, HEPABEHCTBO; IIEJIOE,
paLMOHAJIBHOE, UPPALIMOHAIIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BremmonasaTe  mpeoOpazoBaHMsl TPUTOHOMETPUUYECKHX BBIPAKEHUNW W peEIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BremmonasaTe  mpeoOpa3oBaHWSA IENBIX, PAWOHAIBHBIX ¥ HPPAHMOHATBHBIX
BBIDQKEHU U  pelaTh OCHOBHBIC TUMBI  LEJBIX, PANUOHAIBHBIX U
UppalMOHaIbHBIX YPAaBHCHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA [UJISl PEIICHHUS] MaTeMaTUYECKHX 3aJad U
3a/1a4y U3 pa3Iu4YHbIX 00JacTel HAYKU U peabHOM KU3HHU.

MopenupoBaTh pealibHble CUTYyalluu Ha SI3bIKE aJreOpbl, COCTABIISITh BhIPAXKEHUS,
YPaBHEHUSI, HEPABEHCTBA I10 YCIIOBUIO 33/1a4M, UCCIIEI0BATh IOCTPOEHHBIE MOAEIN
C UCIOJIb30BaHUEM ammapara ajnreopsbl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMH: (GYHKIHUSA, CIOCOObI 3amaHus (PyHKIMH, 001acTh
OTpe/ie]ICHUs] U MHOXXECTBO 3HadeHW ¢GyHKUUU, Tpaduk (QyHKIUMH, B3aUMHO
oOpaTHbIe (PYHKITUH.
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OnepupoBaTh MOHATUSIMHU: YETHOCTb M HEYETHOCTh (PYHKIUHU, HYIU (PYHKIIUH,
MIPOMEKYTKN 3HAKOIIOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 1S pelIeHUs] ypaBHEHU.

Crpoutrb M uuTaTh TpaQuKU JUHEHHON GYHKUIUU, KBAAPATUYHON (PYHKIUH,
CTENEHHOM (PYHKIIMU C TEJIBIM MTOKa3aTEIIeM.

Hcnonb3oBaTh rpaduku QyHKIIUN 1JIs1 UCCIIEIOBAHUS MTPOIIECCOB U 3aBUCHUMOCTEN
OpU pEIIEHUWU 3aJlad U3 JPYruX Y4YeOHBIX NPEIMETOB U pEalbHOM >KU3HU;
BBIpaKATh (POpMyJIaMU 3aBUCHMOCTH MEXKITY BETUIHHAMM.

Hauvana MaTeMaTHyeCcKOro anajamusa

OnepupoBaTh  MOHSATUSIMH:  TOCJIEAOBATEIBHOCTh,  apudmeTuyeckas U
reoMeTpUYeCcKasi IPOrPECCHUHU.

OnepupoBaTh MOHATUAMH: OECKOHEYHO yOBIBAIOIIAS T€OMETPUIECKAs POTPECCHS,
cymMMa 0€CKOHEYHO yOBIBAIOIICH T€OMETPUUIECKON TTPOTPECCHH.

3aiaBaTh MOCIEA0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonp30BaTh CBOWMCTBA MOCIEAOBATEIBHOCTE M MPOTPECCUU ISl PELICHUS
peanbHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

OnepupoBaTh MOHATUSAMHU: MHOKECTBO, ONEPALIMN HAJ MHOKECTBAMM.
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar [ ONHCAaHUS pPEalbHBIX
MIPOIIECCOB U SBIICHUMN, TIPY PEIICHUH 3a71a4 U3 APYTHX YICOHBIX MPEIMETOB.
OnepupoBaTh NOHATUSIMU: OIPEJIEICHUE, TEOPEMA, CIEACTBUE, JOKAa3aTEIbCTRO.

11 KUIACC

Yuciia v BIYMCICHUS

OnepupoBarh MOHATUSMU: HATYPAJIBHOE, LEJI0€ YHUCIO; HCIIONb30BATh MPU3HAKU
JEIUMOCTU LEJIBbIX YHUCEJ, Pa3JIOKEHHE 4YHUCIa Ha IPOCTBIC MHOXUTEIU IS
pelieHus 3a1ay.

OnepupoBath MOHATUEM: CTEIIEHD C PALUOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOrapudM UHCIa, JACCATUYHBIE M HaTypajbHbIE
JorapuMsl.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHATh CBOMCTBA CTEMEHU IJIsl MPEoOpa3oBaHMs BBIPAKCHHIM, OIMEPUPOBATH
MOHATHSIMU: MOKA3aTENbHOE YPABHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BommonusaTe  mpeoOpa3oBaHUS  BBIPAKEHUH,  COAEpXKAIMUX  JIOTAPH(MBL
ONEepUPOBATh MOHATUSAMHU: JIOTAPU(PMHUUECKOE YPAaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBI€ THUIIbI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemenust mpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh MOHATHSAMHU: CHUCTEMA JIMHEWHBIX YPABHEHHW M €€ pEIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS IIPAKTUYECKUX 3a1a4.
Haxomute pelieHus NOpoCTEUIIMX CUCTEM U COBOKYIIHOCTEH palOHAIbHBIX
YPaBHEHHUU U HEPABEHCTB.

MonenrpoBaTh peajbHble CUTYallUH Ha S3bIKE alareOpbl, COCTaBIATh BBIPAKECHHUS,
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YPAaBHEHUS, HEPABEHCTBA M CHCTEMBl [0 YCJIOBHIO 3aJadd, MCCIEI0BATh
IIOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM allapara ainreopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh NOHATUAMU: IIepuoanYecKas QyHKIUsSA, IPOMEKYTKH MOHOTOHHOCTH
(GYHKIUM, TOUYKH IKCTpeMyMa (yHKIUHU, HauOoJplliee U HaUMEHbIIEEe 3HAYCHUS
(GYHKIIMM Ha NOPOMEXKYTKE; HCIHOJIb30BaTh HUX JJIs HCCIENOBaHUS (PyHKIHH,
3aJJaHHOU IpaUKOM.

OnepupoBaTh TOHATUAMH: TpauKU TMOKA3aTeIBHOW, JIOTApUPMUUIECKOU U
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxaTh UX Ha KOOPAWHATHOW TIOCKOCTU U
WCIIOJIB30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxatb Ha KOOPJIMHATHOM IJIOCKOCTH TpaUKH JIUHEHHBIX YpaBHEHUH U
VICIIOJIB30BaTh UX I PEIICHUS] CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnonw3oBaTh rpadguku GyHKIMMA 11 MCCIEAOBAHUS MIPOIIECCOB U 3aBUCUMOCTEH
U3 APYTUX YYEOHBIX JUCIUILINH.

Havyasa MaTeMaTH4€CKOr0 aHAJIN3a

OnepupoBaTh MOHATUSAMH: HeNpepbiBHAs (YHKUMSA; MPOU3BOJAHAS (YHKIUY;
UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3NUECKUI CMBICI POU3BOAHOM AJIsl PEIICHUs
3azad4.

HaxomuTe npou3BoAHbBIE 3JIEMEHTAPHBIX (QYHKIUH, BBIYUCIATH HPOU3BOJIHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJIA HCCIENOBaHUS (DYHKIMM Ha MOHOTOHHOCTH U
IKCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl UCCIEIOBAHMS K TTOCTPOCHHUIO IpadUKOB.
Hcnonp30BaTh NPOWU3BOAHYKO UIA  HAXOXKJICHHMS HAWIYYIIETO pPEIICHHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-YKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh  MOHATHAMH:  MEpBOOOpa3Hass W MHTErpajg;  MOHHUMATh
reOMEeTPUYECKUN U PU3NUECKUI CMBICI HHTETpaa.

Haxomute mepBooOpa3Hble 3JIEMEHTapHbIX (YHKIUM; BBIYUCISATH WHTErpan IO
dbopmyne Herorona—JleliOuuiia.

Pemwate npukiaaHele 3aJadd, B TOM YHCIE COLHMAIBHO-3KOHOMHYECKOTO U
(u3NYECKOro XapakTepa, CpeJICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanyecTBo4yaco | JjeKTPOHH
B ble

Ne (ungpoBbI

n/ | HamMeHoBaHHepa3/1e/i0B U TEMIIPOrPaMMBbl e)

n Bcero o0pasoBare
JbHBIE
pecypcsbl

1 MHoOXecTBa pallMOHATBHBIX U JICUCTBUTEIBHBIX YUCEI. 14 POIII

PanmonanbHpieypaBHEHUS! U HEPABEHCTBA
2 Oyukiuu U rpaduky. CTeneHsp ¢ 1eNIbIM M0Ka3aTeIeM 6 POII
3 Apudpmernueckuii KOpEHb n—ou CTeNeHH. | ¢ POII
HpparnmoHanbHbleypaBHEHHsI 1 HEPABEHCTBA
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4 @opMynBITpUroHOMETpUU. TpUrOHOMETpUYECKHEYPABH 2 POII
€Hus
5 ITocnenoBaTebHOCTU U IPOTPECCUHU 5 POl
6 | [loBTopenue, 06001ICHNE, CHCTEMAaTH3AUS3HAHHMA 3 POII
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
11 KIIACC
KosinuecTtBo4yacoB | Ji1eKTPOHHBbIE
Ne HaumenoBanmnepasjaesion U (undposbie)
n/n TEeMIIPOrpaMMBbI Bcero o0pa3oBaTe/ibHbIE
pecypchl
Crenens ¢ panMoOHAIBHBIM MOKa3aTEIEM. PO
1 [Toka3zaTenbHas byHKIuS. 12
ITokazarenbHbIEypaBHEHUS u
HEpaBEHCTBA
Jlorapudmuueckas byHKIuS. Poll
2 Jlorapudmmuueckue ypaBHEHUS u|l2
HEpaBEHCTBA
Tpuronomerpuyeckue QyHKIUM H HX Poll
3 rpadukm. 9
TpUroHoMeTpUuEeCKMEHEPABEHCTBA
[IpousBogHas. POII
4 . 24
[IpuMeHeHnenpon3BoIHON
5 HHTerpas u eronpuMeHeHus 9 POII
6 CucremplypaBHEHUH 12 POII
7 HarypanbpHble u nensleuucia 6 POII
2 [ToBTOpEHHE, 00001IeHHE, 18 POII
CHUCTEeMaTH3aIUsI3HAaHU I
OBUIEE  KOJIMYECTBO YACOB IIO 102
[TPOI'PAMME
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