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INOACHHUTEJ/IBHASA 3ATIMCKA

VueOHbIil Kype «Anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHAHM3a» SABJETCSA ONHHM W3 Haubolee
3HAYMMBIX B MporpaMMe cpegHero oOmero o0pa3oBaHHMs, TOCKOJBKY, C ONHOM CTOPOHEBI, OH
obecreyuBaeT HHCTPYMEHTAJIbHYIO 0a3y Mis U3yUeHHs BCEX €CTeCTBEHHO-HAYYHEIX KypCOB, a C JPYroH
CTOPOHBI, OPMHUPYET JIOTHIECKOe U abCTpaKTHOE MBIIIICHHE 0OYUaIOIMXCs Ha YPOBHE, HEOOXOAUMOM
111 OCBOEHHU MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH U IPYrHX AMCIMIUIMH. B pamkax
JaHHOTO y4yeOHOro Kypca oOyuaroImuecs OBIIa[EBAlOT YHHBEPCAIBHBIM S3HIKOM COBPEMEHHOM HayKH,
KoTopasi GopMyJIUpyeT CBOU NOCTIKEHHUS B MaTeMaTHIecKol (opme.

VueOHbIi Kypc anreOphbl M Ha4al MaTeMaTHIECKOTr0 aHATH3a 3aKJIabIBACT OCHOBY IS YCIIEITHOTO
OBJaJICHAs 3aKOHAaMHM (H3HMKH, XMMHH, OHOJOTHM, TOHMMAaHMsi OCHOBHBIX TEHICHIMH pa3BHTHA
SKOHOMUKM M OOLIECTBEHHOW J>KU3HM, TO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX IM(MPOBHIX H
KOMITBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCIIONB30BaTh HMX MAJII JalbHEHIIero obpa3oBaHHi H B
IIOBCETHEBHOH XM3HM. B TO ke Bpems oBiageHHe abCTPaKTHBIMH M JIOTHYECKH CTPOTHMH
KOHCTPYKIMAMH aareOpsl 1 MaTeMaTH4ecKOro aHallhi3a pa3BMBAeT YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHHHOCTb, [OKa3bIBaThb YTBEPXKIGHHSA C MOMOINBIO MHAOYKIMH M pPacCyKIaTh
IeMyKTHBHO, UCHOJIB30BaTh 0000IEHHe M KOHKPETH3aIMIO, abCTparupoBaHue W aHAIOTHIO, (OPMHpPYET
KpeaTHBHOE U KPUTHYECKOE MBIIILICHHE.

B xone uzyuenus yuebHoro Kypea «Anrebpa ¥ Hauajla MaTEMaTHIECKOr0 aHATH3ay 00yYarOIHeCs
MIOJTy9alOT HOBBIM OIBIT pelleHHs MPHUKJIAAHBIX 3a7a4, CAMOCTOSITENBFHOTO TTIOCTPOSHHS MAaTeMAaTHIECKHX
MOJelled peallbHBIX CHTyallud, HHTEpIpeTaly IIOMYyYEHHBIX PpeIleHHH, 3HAKOMATCS C TpHMEpaMH
MaTeMaTH4YeCKHX 3aKOHOMEPHOCTEH B IIPUPOAE, HAyKe U UCKYCCTBE, C BEIIAIOLIMMHCS MaTeMaTHYECKUMH
OTKPBITHAMH U HX aBTOPaMH.

VueGHbIH Kypc 00nafaeT 3HAUUTEIbHBIM BOCIIUTATEIEHBIM ITOTEHIMAIOM, KOTOPBIM peau3yeTcs
KaKk 4epe3 y4eOHBIH MaTepHal, criocOOCTBYIOIIUH (HOPMHPOBAHHIO HAYYHOTO MHPOBO33PEHHMS, TaK H
yepe3 crneuuuKy yueOHOH NesATeNbHOCTH, TpeOyroleil MpoIODKUTENbHON KOHIIEHTPALMKA BHHMAHHS,
CaMOCTOSATEJIbHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 32 IOJIyUeHHBIH pe3ysbTaT.

B ocHoBe Mmeromukm oOyueHHs anrebpe M HadanaM MaTeMaTH4YeCKOrOo aHallH3a JIEKHT
JeSTeTbHOCTHBIN NPUHIIUI 00yYeHHS.

B crpykType yuebGHOro kypca «Anrebpa M Hadala MaTeMaTHYeCKOTO aHaIK3a» BBIIEJICHEI
cllefilylolye CoAepKaTeIbHO-MeToAYecke JIMHUK: «Hucna U BbiuMcieHus», «OyHKUHH U rpaduKmy,
«YpaBHeHHs W HepaBeHCTBa», «Hauama MaremaTtwueckoro aHamuszay, «MHOXecTBa W JIOrHKa». Bce
OCHOBHEIE COZEpPXKATEeTFHO-METOOUYECKHe JIMHUKM HU3Y4YaloTCs Ha TPOTIKEHHH NIBYX JieT O0y4eHHd Ha
YPOBHE CpCOHCIO O6L[[6FO O6pa30BaHHﬂ, CCTCCTBCHHO OOIIOJIHAA APYI ApYyra M IIOCTCIICHHO HacChIlasicChb
HOBBIMH TeMaMH M pasfenamu. JlaHHBIM yueOHBIH Kypc SBNSETCS HMHTETPATUBHBIM, IOCKOJBKY
oObemuHsAeT B cebe comep)kaHHe HECKOJNBKUX MAaTeMaTHYeCKHWX MHMCIHIUIHH, TaKhX Kak anredpa,
TPUTOHOMETpPHUS, MaTeMaTUUYeCKHUH aHalW3, TeOpHs MHOXKECTB, MaTeMaTH4ecKas Jioruka W npyrue. Ilo
Mepe TOro Kak oOydaroIuecs OBJaleBaroT BcE Ooree IHPOKHM MAaTEeMAaTHYECKHM allapaTtoM, y HHX
MOCTIeIOBATeIFHO (OPMHpPYETCSI M COBEpIISHCTBYETCS YMEHHE CTPOHTh MaTeMaTH4ecKyl0 MOJEIb
peabHOM CHTyalWH, TPUMEHATh 3HaHHA, MOTyYeHHBIe NPH M3yYeHWH y4eOHOro Kypca, Ui pelIeHHs
caMocToATeNbHO chOPMYJIHPOBAaHHOM MaTeMaTHIEeCKOH 3a/1aty, a 3aTeM HHTepIIPEeTHPOBATh CBOH OTBET.

ConepixarensHO-MeToAWdecKkas JUHMSA «Uucna W BBIYMCIGHHSI» 3aBepiiaeT ¢GOPMHPOBAHHUE
HABBIKOB HMCITOJIb30BAHUSA JIEHCTBUTENBHEIX YHCEN, KOTOpOoe OBUIO HAauaTO Ha YPOBHE OCHOBHOTO OOILETo
obpazoranus. Ha ypoBHe cpenHero obrero obpasoBaHus ocoboe BHUMaHHe ynelseTcss (HOPMHPOBAHUIO
HABBIKOB PALMOHAJIBHBIX BBIYHCICHUH, BIIIIOYAIOLIMX B ce0s MCIOIBb30BaHUE Pa3IMUHBIX (OpPM 3amHcH
yKcia, YMEHHe [eJlaTh TPUKHUIKY, BBIIOMHATH NPHUOMMOKEHHBIE BBIYMCIIEHUS, OIIEHHBaTh YHCIIOBHIC
BBIp@KEHHS, paboTaTh C MaTeMaTHYeCKHMMH KOHCTaHTaMH. 3HaKOMble OOy4aroIMMCS MHOXKECTBA
HATypaJibHBIX, LENbIX, palUOHAIBHBIX M [AEHCTBUTENBHBIX YHCEN OOIOIHAIOTCA MHOKECTBOM
KOMILTEKCHBIX UYHCEI. B KaKIOM W3 OSTHX MHOXKECTB pPAacCMAaTpPHBAIOTCS CBOWCTBEHHBIE €My
cneuncbmecme 3a4a4vM 4 OIl€epaldy: NEJICHHE HaleJI0, ONIEpUPOBAHHUE OCTaTKaAMH Ha MHOXKECTBE LICJIBIX
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uucell, 0cOOBIe CBOMCTBAa PAaLHOHABHBIX M HMPPALMOHAIBHBIX YHCElN, apu(MeTHYecKHe OIeparyy, a
Takke W3BJICUCHHE KOPHS HATypallbHOW CTENeHH Ha MHOXKECTBE KOMIUIEKCHBIX umcen. biaromaps
MOC/IeZIOBATENHHOMY PACIIMPEHUIO KpPYyra HCIOJB3YEMBIX HHCEN U 3HAKOMCTBY C BO3MOXHOCTSMH HX
TPUMEHEHHs TS PeLIeHUs Pa3IMYHbIX 33724 (OPMHpPYETCs NMPEACTABIEHHE O SUHCTBE MATEMATHKHU KaK
Haykd ¥ €€ pOoNU B TOCTPOEHMH MOJENEeH peallbHOro MHpa, LIMPOKO HUCMOJB3YIOTCA 0000IIeHue |
KOHKpE€THU3alus.

Jluansa «YpaBHEHMs M HEPABEHCTBa» pealu3yeTcss Ha IMpPOTSHKEHHHM Bcero oOydeHHs Ha ypOBHE
cpenHero obuiero obpa3oBaHMs, IOCKONBKY B KaXIOoM paszerne [IporpaMmsl NpemyCMOTPEHO pelleHue
COOTBETCTBYIOIIHNX 3afad. B pesynsrare oOydaromuecs OBJAfEBAIOT Pa3IMYHBIMA METOIAMH PElICHHS
PalOHATFHBIX, HPPALMOHAIBHBEIX, IIOKa3aTeNbHBIX, JIOTADUPMHUYECKHX M TPHIOHOMETPHUYECKHX
YPaBHEHHH, HEPaBEHCTB M CHCTEM, a TaloKke 3aJad, cojepxaliux napaMeTpbl. llomyuyeHHBle yMeHHA
IIUPOKO HCIIONB3YIOTCA IIPH HCCIIEf0BaHMM (YHKIMH C TIOMOIIBIO TPOM3BOAHOH, TpPH pelIeHHH
NPUIUTAIHEIX 323039 ¥ 3a/1a4 Ha HaXO)KJeHWe HauOONBbIINX M HAUMEHbIINX 3HaueHUH QyHkimu. JlaHHas
cozeprkaTesbHas JIMHHS BKIOYaeT B cebsi Tawke (OpPMHpOBaHME YMEHHM BBINOIHATH Pacy&Thl IO
dbopmynaM, peoOpa3oBaHHs PalMOHAIBHBIX, HPPALIMOHAIEHEIX M TPUTOHOMETPHUYECKHX BHIpAXKEHHUH, a
TalOKe BBIPOKEHMH, COMEpXKAIMX CTENeHH M Jiorapudmsl. braromaps msydeHWro anreGpanydeckoro
Marepyalia TIPOMCXONWT [albHeHlee pa3BHTHE AaITOPUTMHUUYECKOTO M a0CTPaKTHOTO MBIILICHHS
obyuaromuxcs, GOpMHUPYIOTCS HAaBBIKU IEAYyKTHBHBIX pacCyIeHHH, paOOThI ¢ CHMBOJIBHBIMH ()OpMaMH,
TPE/ICTABICHUS] 3aKOHOMEPHOCTEH K 3aBUCHMOCTEH B BH/I€ PABEHCTB M HEPABEHCTB. Alre6pa npearaet
3¢ deKTHBHBIE WHCTPYMEHTHI AJIS PELICHUS NPaKTUUECKHMX M €CTEeCTBEHHO-HAYUYHBIX 3a1ad, HArIATHO
JIEMOHCTPHPYET CBOM BO3MOYKHOCTH KaK A3bIKa HAYKH.

ConepxarenpHo-MeToAn4ecKas TUHUA «DyHKIMH U rpadUKu» TECHO meperuieTaeTcs ¢ ApYTHMH
JUHUAMH y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBIC/IE 3alaéT TIOCIEeNOBATENbHOCTh W3yYEHMS
Marepuana. M3ydeHuWe CTENEHHOH, IOKa3aTenbHOH, Jjorapu¢MUYecKOM W TPHUTOHOMETPHYECKHX
GyHKIMH, UX CBOMCTB W rpadMKOB, MCIIONG30BaHKE (GYHKUIMH AT peIleHus 3aiad U3 APYrHX y4eOHBIX
NpeAMETOB U peaJibHOH JKU3HU TECHO CBA3aHO KaK C MaTeMaTHYEeCKHM aHAJIM30M, TaK H C pEeLICHHEM
ypaBHeHH# u HepaBeHCTB. 1Ipu 3Tom Oonbinoe BHUMaHHe yaenseTcs GOPMHPOBAHHIO YMEHHUS BBIPAXKATh
dopMynamMu 3aBHCHMOCTH MEXIY pa3IMYHBIMM BEIMYMHAMHM, MCCIIENOBATh IOTy4eHHBIe (YHKIMH,
CTpOuTh MX rpaduku. MaTtepuan 5TOH coaepxKaTeJbHOH JIMHMM HaleJeH Ha pa3BUTHE YMEHMH MU
HABBIKOB, TIO3BOJLAIOLIMX BBIpa)kKaTh 3aBHCHMOCTH MEXAy BelIMYMHAMHM B pasldyHOM ¢opme:
aHAJIMTHYECKOM, rpadgudeckoi u cinoBecHo#. Ero uzyuyeHue croco6CTBYeT pa3sBUTHIO aTOPHTMHYIECKOTO
MBIIILIEHH, CIIOCOOHOCTH K 0000IIEHHIO M KOHKPETH3AIINH, HCTIOIb30BAHUIO aHAJIOTHH.

ConepxatenpHast JuHHA «Hawama MareMaTH4eckoro aHajiu3a» II03BOJIET CYLIECTBEHHO
pacmupuTh KPYr KaKk MaTCMaTHYCCKHX, TaK H IIPHKJIaAHBIX 3adaq, JOCTYITHBIX 06yqa}omnmcx, TaK KaK Yy
HHX TIOSBJISETCS BO3MOXHOCTH CTPOHMTH IpadUKH CIOXKHBIX (PyHKLIHH, ONpemeNsT WX HaHOONbIIHE U
HaMMeHbIIIHE 3HAYEHHS, BEIYUCIIATE IUToMany Guryp U oOBEMEI Tesl, HAXOIUTh CKOPOCTH H YCKODEHHS
npoueccoB. JlaHHas comep)kaTenbHas JIMHMSA OTKPBIBA€T HOBBIE BO3MOXKHOCTH IIOCTPOEHHS
MaTeMaTHUYEeCKHX MOJeNed peajbHbIX CHTyalldi, MO3BOJIIET HAXOAWTh HAWIydllee pELICHHE B
NPHKJIATHBIX, B TOM HYHCJIE COLMAJIbHO-3KOHOMHMYECKHX, 3afadax. J3HaKOMCTBO C OCHOBaMH
MAaTEMATHYECKOr0 aHajii3a CIOCOOCTBYET pasBUTHIO abCTpakTHOro, (OpPMalbHO-JIOTHYECKOTO H
KPEaTHBHOTO MBIIUICHUS, ()OPMUPOBAHHIO YMEHHH PAaCIO3HABAThH NMPOSBJIECHUS 3aKOHOB MaTEMATHKH B
HayKe, TEXHHKE U ucKkyccTBe. OOyvaromuecs y3HAIOT O BBIJAOIIMXCS pe3yJibTaTaX, [OJdy4eHHBIX B X0
Pa3BUTHA MaTeMaTHKH Kak HaykH, U 00 UX aBTOpax.

CopepkaTenbHO-MeTOAMIeCKass JUHUS «MHOXECTBa M JIOTHKa» BKJIIOYAeT B ceOs 3IE€MEHTHI
TEOPUH MHOXKECTB M  MaTeMaTH4ecKoH JIOTMKH. TeOpeTHKO-MHOXKECTBEHHBIE —IIPEICTABJICHHS
NPOHHU3LIBAIOT BECh KypC INKONBPHOM MaTeMaTHKH H MpelaraloT Haubojee yHHUBEPCANIbHBIM A3BIK,
00BeIUHSIOIKI BCe pa3[eNibl MaTEMaTHKH U €€ NPHUII0KEeHHH, OHH CBA3BIBAIOT Pa3HBbIE MATEMATHIECKHE
JMCLUILTAHBI ¥ UX TPHIOKEHHS B equHOe Liesoe. I103ToMy BayKHO JaTk BO3MOXKHOCTE 00ydaroIeMycCs
MOHHUMATh TEOPETHKO-MHOXKECTBEHHBIH $3bIK COBPEMEHHOM MAaTEMAaTHKH M HCIOJILE30BATh €ro Ui
BBIpAYKEHUSA CBOUX MBICIISH. ,I[pyrHM BaXXHBIM INPHU3HAKOM MaTE€MaTHKH KaK HayKH CJICOYCT INPH3HATH
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CBOMCTBEHHYIO €i CTpPOrOoCTh OGOCHOBaHHH M CIENOBAHHME OMNpeeNSHHBIM NpaBHjaM TIOCTPOEHHS
AOKAa3aTeNbCTB. 3HAKOMCTBO C OJIEMEHTAMH MAaTeMAaTHYeCKOM JIOTMKH CNOCOOCTBYET Ppa3sBUTHIO
JIOTHYECKOTO  MBIIUIEHHs OOYy4arOLMXCS, MO3BOJAET MM CTPOMTH CBOM pAacCyKIEHHS HA OCHOBE
JIOTHYECKHX MPaBUIl, JOPMHUPYET HABBIKH KPUTHIECKOTO MBILITCHHS.

B y4ebHoM Kkypce «Anrefpa W Hauana MaTeMATHYECKOTO AHAIH3aY IIPUCYTCTBYIOT OCHOBEI
MATeMAaTHIECKOr0 MOJIEIMPOBAHKS, KOTOPbIE NpPH3BAHBI CHOCOGCTBOBATH (HOPMHPOBAHMIO HABBHIKOB
TIOCTPOSHHMS MOZeIIeH peabHbIX CUTYalHi, HCCIIEI0BAHUS STHX MOZEIEH ¢ TIOMOILBIO anmapara anreOpsl
M MaTeMaTH4ECKOro aHaliu3a, MHTEPNpPETALUH TOMyYEHHBIX Pe3y/bTaToOB. TaKde 3alaHus BIUIETEHH B
KOKJBIA U3 Pas/enioB NPOrpamMMEl, MOCKONBKY BECh MAaTepHall y4eGHOTO Kypca LIMpOKO HCIIONB3yeTCs
A PELICHUs NPUKIANHBIX 3amad. IIpu pelmeHHM peambHBIX IIPAKTHYECKHX 3a4ad OOYUAIOLIMECS
Pa3BHBAIOT HABIO/ATENBHOCTE, YMEHHE HAXOIUTH 3aKOHOMEPHOCTH, aGCTparkpoBAaThCs, MCTIOTB30BATE
aHaJIOrnio, 0600maTe ¥ KOHKPETH3HPOBaTh mpobiaeMy. JlesTensHOCTH Mo (OPMHPOBaHHIO HABHIKOB
PEIICHH: MPUKIIaAHBIX 33/1a4 OPraHU3yeTCs B NPOLIECCE U3yUeHHs BCeX TeM y4eGHOro Kypea «AnreGpa u
Hayaja MaTeMaTH4ECKOTO aHAIH3ay.

Ha usydenue yueGHoro kypca «Asre6pa W Hauana MaTeMaTHUECKOTO aHANHM3A» OTBOIHTCH 272
Jaca: B 10 xiacce — 136 wacos (4 yaca B Henemo), B 11 kiacce — 136 yacos (4 yaca B HEJIeIo).



COJEPKAHUE OBYUYEHUSA
10 KJIACC

Yucna 1 BHIYHCIEHHS

Panmonanbuple wumcna. OOBIKHOBEHHBIE H NECATHYHBIE JAPOOH, MPOLEHTH], GECKOHEYHBIE
nepuonudeckue apobu. IlpumeHeHuwe npobel M HPOLEHTOB Ui pElIEHHs NpPUKIATHBIX 3amad W3
Pa3IM4HBIX OTpaciell 3HaHUH U pealibHOM JKH3HH.

Je#icTBHTeNbHbIE YMCTa. PalMoHabHble M HPPALMOHANIBHEIC YHCa. ApU()METHIECKHE OTIEPALIHH
C NCHCTBUTENBHBIMA YHCIaMH. Momynb JeHCTBHTEIPHOTO YHCIa W €ro CBOWCTBA. IIpHOTMKEHHBIE
BBIYMCJICHHS, TIPABHIIa OKPYTJIEHHs, IPUKUAKA U OLICHKA Pe3YJIbTaTa BEIUMCIICHHIA.

Crenenb ¢ nenbiM nokasareneM. burom Herotona. Henons3osanue nomxomsmieii GopMbl 3aHCH
OEACTBUTENBHBIX YMCEN A7 PELICHUS TIPAKTHYECKHX 337124 M MPEICTABICHHS NaHHBIX.

ApudmeTHIecKHH KOPEeHb HATypaIbHOM CTENEHH U €ro CBOMCTBA.

Crenens ¢ pallMOHANIEHEIM TIOKa3aTeNleM U e CBOMCTBA, CTENEHb C AHCTBUTEIBHBIM ITOKA3aTENEM.

Jlorapudm uncna. Cpotictsa orapudma. JlecaTHUHbIE U HATYPATBHBIE JIOTapUpMEL.

CuHyC, KOCHHYC, TaHreHC, KOTaHTEHC WYHCIOBOIO apryMeHTa. ApPKCHMHYC, apKKOCHHYC H
apKTaHTeHC YHCIIOBOTO apryMEeHTAa.

YpaBHenns u HepaBeHCTBA

ToxnmecTsa U ToXKIECTBEHHBIE Npeobpa3oBaHus. YpaBHEHHe, KOPEHb YPaBHEHHs. PaBHOCHIIBHEIE
YPaBHEHHs U ypaBHEeHHA-ClieACTBHA. HepaBeHCTBO, pellieHHe HepaBEeHCTRA.

OCHOBHBIE METOZBI DEUIEHMA ILENBIX H JAPOGHO-PALMOHANBHBIX YPABHEHHU H HEPABEHCTB.
MHorowieHs! OT OnHOH TepeMeHHOM. [leleHHe MHOrowIeHa Ha MHOrOWIeH ¢ octaTkoM. Teopema Besy.
MHorounens! ¢ nensiMu ko3 dunuentamu. Teopema Buera.

IIpeoGpasoBaHKs YHCIOBBIX BRIPAKEHHH, COAEPIKALINX CTENEHH H KOPHH.

Hppaumonanbubie ypapHenus. OCHOBHBIE METO/IbI PEIICHHS HPPALMOHATBHEIX YPABHEHHIH.

IlokasarenbHble ypaBHeHHs. OCHOBHBIE METOMIBI PEIICHHUS TOKA3aTENbHBIX YPABHEHHH.

IIpeo6pa3zoBanue BEIpOKEHUH, COAEPIKALINX JTOrapH(MEL.

Jlorapudmuteckue ypaBHeHus. OCHOBHbIE METOABI PELLEHHS JIOTApU(DMHUYECKHX YPABHEHHIA.

OcHoBHEIe TpUroHOMeTpuYeckue hopMyJisl. IIpeoGpasoBaHHe TPHTOHOMETPUYECKHX BHIPAXKEHHIL.
Pemnenue TpUroHOMETPUYIECKHX YpaBHEHHH.

Pelienne cucreM JIMHEHHBIX ypaBHeHMH. MaTpulia CHCTeMBI JIMHEMHBIX YpaBHEHHIL.
Omnpenenutens MaTpulpl 2X2, €ro FeOMETPUYECKHI CMBIC] M CBOWCTBA, BEIYHCIIEHHE €ro 3HAYCHHS,
MNPHUMEHCHHE ONPENCIHTE/IA NI PEIISeHHA CHCTESMBI JTHHEHHBIX ypaBHeHm‘i. Pemenne NpHKJIagHbIX 3a4a4d
C MOMOIIBIO CHCTEMBI JIMHEHHBIX ypaBHeHui. Hccnenoanne NocTpoeHHOM MOEH ¢ TIOMOIIBIO MATPHIL
Y OIIpefeIUTENeH.

IMocTpoenre MaTeMaTUHeCKHX Mopelneil peallbHOW CHTyalMH C MNOMOINBIO YpPaBHEHHH U
HepaBeHCTB. IIpriMeHeHHe ypaBHEHHMH M HEPaBEHCTB K PEINEHHIO MAaTeMaTHYeCKMX 3aJad M 3aiad H3
pas3IuuHbIX o0slacTel HAYKH M pealbHOM MKH3HH,

@yHKIHH H rpadHKH

@yukums, crnocobbl 3ananus GyHkuMH. BaummHo obpatHble dynkimu. Kommosumus (yHKIuMH.
I'paduk pyHkmu. DneMeHTapHble npeobpa3oBaHus rpadMKkoB GyHKLIMIA.

O6nacte ompeneneHHs M MHOXECTBO 3Ha4eHuWi O¢yHkupn. Hymu dynxumun. ITIpoMexyTiu
3HAKOMOCTOSHCTBA. U€THele M HeuéTHhle ¢yHkuuu. Ilepuoauueckue ¢yHkumu. IIpoMeKyTKH
MOHOTOHHOCTH (PyHKLIMH. MakCUMyMBI 1 MUHUMYMBI (pyHKIHH. Hanbomblee 1 HauMeHbLIee 3HAUSHUS
(GYHKITNH Ha IPOMEXCYTKE.

JluneliHad, KBajpaTH4Has W JpoOHO-TMHeHHas G(YHKUWH. OJIEMEHTAapHOE HCCIIENOBAHHE U
IIOCTPOEHHE UX IPa)UKOB.

CreneHHas QyHKUMA ¢ HaTypalbHBIM M IeJIBIM MokasateneM. E€ croiictea u rpaduk. CrolicTBa U
rpadHik KOpHS N-0# CTeneH! Kak GyHKIHH OOPATHOM CTENEHH ¢ HATYPaIbHBIM ITOKa3aTelIeM.
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[MokasatenbHas W Jyorapudmuueckas GYHKIHH, WX CBoMcTBa M rpaduku. Mcmomp3oBaHHe
rpadHKoB (yHKIHH IS PELIEeHAs YPaBHEHHHA.

TpuronomeTprieckas OKpY>KHOCTb, OINpeeleHHe TPUTOHOMETPHUUECKHX (YHKIHMI YHCIOBOTO
apryMeHTa.

@DyHKIMOHANBHBIE 3aBUCHMOCTH B pETbHBIX IIPOLIECCAX M SBJICHMSAX. I'paduku peanbHBIX
3aBHCHMOCTEH.

Hayana maTeMaTH4YecKOro aHa/im3a

IMocnenoBatensHOCTH, CIOCOOBI 3aiaHHs MOC/eqOBaTeNbHOCTEH. MeTol MaTeMaTHYecKOi
MHIOYKUMH. MOHOTOHHBIE M OrpaHMYeHHBIE TOC/IENOBATENBHOCTH. VICTOpHS — BO3HMKHOBEHHM
MaTeMAaTHYECKOI0 aHaJIu3a KaK aHain3a OECKOHEYHO MAJIbIX.

Apudmerndeckas ¥ reoMeTpHUeckas NPOrpeccHH. BeckoHeuHo yOblBalomas reomeTpHyeckas
nporpeccus. Cymma 6eckoHeyHO yOBIBalOIed reoMeTpHYeckOM mporpeccH. JIMHeHHBIH W
9KCMOHEHUHANBHEIA pocT. Yucno e. @opMyiia CI0XKHEIX MPOLEHTOB. HICIoNb30BaHHE MPOTPECCHH UL
peleHus pealbHBIX 3a1a4 IPUKIIaIHOTO XapaKTepa.

HenpepoiBable (yHkimu u ux cBolicrBa. Touku paspeiBa. AcuMOTOTHI rpa@UKoB (QYHKIMH.
CeoiicTBa (QyHKUMH HENpEpBIBHBIX Ha OTpe3Ke. METOX HHTEpBAIOB [JI pEINEHHS HEPABEHCTB.
ITprMeHeHMe CBOMCTB HETIPEPHIBHBIX (GyHKIIMH AJIS pelieHus 3a0ay.

IlepBas u BTOpas npousBogHsle GyHKIMH. OnpeseneHre, TeOMETPUUECKHH M (PU3UIECKHI CMBICT
MPOM3BOIHOMN. Y paBHEHHE KacaTebHOH K rpaduky GyHKIIMH.

IIpousBonnbie 3meMeHTapHbIX (yHKkimit. [IpouwsBomHas CyMMBI, NpPOM3BENEHHA, HYaCTHOIO H
KOMITO3UIIMH (QDYHKITHIA.

MHoxecTBa H JIOTHKA

MHoxecTBO, OmepalMH HaJl MHOXKECTBAMH M HMX CBoicTBa. Jluarpammel Diinepa—Benna.
[IpuMeHeHHe TEOPETHUKO-MHOMKECTBEHHOTO arapaTa sl OMMCAHHS PEeasibHBIX TPOLECCOB M SBICHHUH,
NIPH PELUCHUH 33249 U3 IPYTHX YueOHBIX IPeIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOrO OOBEKTa, CIENCTBHE, AOKAa3aTeNbCTBO,
PaBHOCHIIBHBIE YPaBHEHHSI.



IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VUEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIA VPOBEHB) HA VPOBHE CPEJIHETO
OBLIEI'O OFPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpa:kIaHCKOro BOCIIHTAHHSA:

c)OPMHPOBAHHOCTE TI'PaXJAHCKOH NMO3HUIMH 00ydYaroLerocs Kak aKTHBHOTO M OTBETCTBEHHOI'O
9jeHa POCCHICKOro oOIuecTBa, NpPEACTaBIEHHE O MaTeMaTHYeCKHMX OCHOBaX (yHKIMOHMPOBaHHUS
PasIMYHBIX CTPYKTYp, SBJIEHHH, MpOLENyp TpakaaHCKoro obiecTBa (BBIOOPHI, ONMpPOCHI M APYroe),
yMEHHE B3aHMOJEWUCTBOBATh C COLMANBHBIMH WHCTHTYTAMH B COOTBETCTBUH C HMX GYHKIHMAMHM H
Ha3Ha4YCHUEM;

2) IaTPHOTHYECKOr0 BOCIIHTAHHSA:

c(hOpPMHPOBAaHHOCTh POCCHHCKOHW TIpaKJaHCKOH WAEHTHMYHOCTH, YBaKEHHUSI K IPOLUIOMY H
HACTOSIIEMY pOCCHHMCKOH MAaTeMaTHKH, LEHHOCTHOE OTHOILIEHHE K JOCTIDKEHHMAM POCCHHMCKHX
MaATEMATHKOB M POCCHICKOM MaTeMaTH4YeCKOH IIKOJIBI, MCIIOB30BaHHUE 3THX JOCTWIKEGHUH B IPYTHX
HayKaX, TeXHOJIOTHAX, cepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHA:

OCO3HaHHWE MyXOBHBIX IIEHHOCTeH pOCCHICKOro Hapona, ChOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAaHHUS, STHYECKOr0 TOBEAEHHS, CBA3aHHOIO C MPaKTHYECKHMM NPUMEHEHHEM IOCTIDKCHUH HayKd H
JeATeNbHOCTBIO YUEHOT0, OCO3HAHKE JINYHOTO BKJIA/Ia B IOCTPOSHUE YCTOMIHBOTO Oy IyIero;

4) 5cTeTHYeCKOro BOCIHTAHHUS:

SCTETHYECKOE OTHOIIEHHEe K MHUpY, BKJIIOYas 3CTETUKY MaTeMaTH4YeCKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ad, pelIeHUH, PacCyKAEeHHH, BOCTIPUMMYHUBOCTE K MaTEMAaTHYECKUM aCIIeKTaM pa3JIMIHBIX
BHUJIOB UCKYCCTBA;

5) du3nyeckoro BOCIUTAHUS:

chOpMHUPOBAaHHOCTh YMEHHs TNPHUMEHATH MaTeMaTHUeCKHEe 3HaHHUS B MHTEpecax 3J0pOBOT0 H
6e3zomacHoro obpasa JKW3HH, OTBETCTBEHHOE OTHOIUEHHE K CBOEMY 3[0POBBIO (3I0pPOBOE IHTaHHE,
cOalaHCHUPOBAaHHBIN PEeXXUM 3aHATHH M OTAbIXa, peryisapHas (pu3nueckas aKTHBHOCTH), (pU3HMUECKOE
COBEpILEHCTBOBAHHE MPH 3aHATHAX CIOPTUBHO-030POBHUTENBHOM AEATEIBHOCTRIO;

6) TpyI0BOro BOCIIMTAHHSA:

FOTOBHOCTh K TpPYOY, OCO3HAaHHE LEHHOCTH TpPYHOJIIOOHS, WHTepec K pasNHuHBIM cdepam
npodecCHOHANBHOM AEATebHOCTH, CBA3aHHBIM C MATEMAaTHKOH M €€ MPHIOXKSHUAMH, YMEHHE COBEPINATh
ocosHaHHbIM BbpIGOp Oyaymeidl mnpodeccMrn M pealnsOBBIBATh COOCTBCHHBIC JKHM3HCHHBIC IIJIaHBI,
FOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa3oBaHHIO M caMOOOpa3soOBaHHIO Ha INPOTSHKEHUH
BCeH JKH3HH, FOTOBHOCTh K aKTHBHOMY YYaCTHIO B pEILEHHM IPaKTHYECKHX 3a1ad MaTeMaTHYeCKOM
HAarpaBJIeHHOCTH;

7) 3K0JIOTHYEeCKOr0 BOCIIUTAHHA:

c(hOpMHPOBAHHOCTH 3KOJOTMYECKOH KyJIbTYpHl, IOHUMAHHE BJIMSHUS COLMAIBEHO-3KOHOMHYECKHX
NPOIIECCOB HA COCTOSHME TPHPOAHOM W COLMATBHOM Cpelbl, OCO3HaHME II0OAJBHOrO XapakTepa
HKOJIOTMYECKHX MpoOiieM, OpHeHTalrsd Ha PUMEHEHHe MaTeMaTH4eCKUX 3HAHWH U1 PelneHus 3a1ad4 B
o0acTH OKpY>arolieil Cpeapl, MIaHUPOBaHHE MOCTYNKOB U OLIEHKH HX BO3MOXKHBIX IMOCIEICTBHH IS
OKpY2Karoliei cpenst;

8) neHHoCTH HAYYHOrO NO3HAHHS:

c(OpMHPOBAaHHOCTH MHPOBO33DEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3sBHUTHS
HAayKd W OOIIECTBEHHOM MPAaKTHKH, MOHHMaHWE MaTeMaTHYeCKOH HayKd Kak cQepbl 4YeIoBEe4eCKOu
JIEeATEILHOCTH, STAaloB €& Pa3sBUTHA M 3HAYMMOCTH U1 Pa3sBUTHsA LIMBHJIM3ALMH, OBJIAJCHHE S3BIKOM
MAaTEeMAaTHKH M MaTeMaTH4YeCKOH KyJNbTYpoil Kak CpeACTBOM IIO3HAHMSA MHpPA, TOTOBHOCTh OCYIIESCTBIIATH
NPOEKTHYIO M UCCIIE0BATENIbCKYIO NeATebHOCTh MHAMBHIAYAIBHO U B TPYTIIE.
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METAIIPEMMETHBIE PE3YJIbTATBHIL

Ilo3HaBaTenbHbIE YHHBEPCAJIbHBIE YUeOHbIE e CTBHS

Ba3oBble ioruueckne aeiicTBUs:

BBISBJIAITE M XapPaKTEPHU30BaTh CYLIECTBEHHBIC NPU3HAKM MAaTEMAaTHYECKHX OOLEKTOB, IOHATHMH,
OTHOILIEHHH MEXIy NOHATHAMM, GOPMYIHPOBAThH ONPEEICHHUS IOHATHH, YCTAHABIMBATE CYIIECTBEHHBI
NpH3HAK KIacCH(HKaLMK, OCHOBAaHHUS I 0000INEHH U CpABHEHHUS, KPUTEPHUH TIPOBOJMMOrO aHAJIM3A;

BOCHPHHMMATh, (OpPMyIMpOBaTh M  IIpeoOpasoBBIBATh  CY)KAEHHsS: YTBEPIAUTEIbHBIE U
OTpHULaTeJIbHBIE, €MHUYHbIC, YaCTHEIC U 00IIHe, YCIIOBHBIE;

BBIABIIATE MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M NMPOTHBOpEUHs B (pakTax, JaHHBIX,
HaOmofleHMsAX M YTBEPXKAEHHUAX, IpeUlaraTb KPUTEPUH [UIS BBIABIEHHS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYHI];

JeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKHM, JAEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKITIIOUeHUH, YMO3aKIFOYeHHUH 110 aHAJIOTHH;

HPOBOJUTE CaMOCTOSATEIBHO JIOKA3aTelbCTBA MAaTEMAaTHYECKUX YTBEPXKOCHHM (IIpAMBIE H OT
TIPOTUBHOIO), BHICTPAMBATH APTYMEHTALMIO, NPHBOJUTH NPHUMEPBl W KOHTPIPHMEPHI, O0OCHOBHIBATH
COOCTBEHHBIE CYKICHHS U BBIBOJIBL;

BEIOMpaTh crnoco6 pemeHus y4deOHOH 3amaud (CpaBHHBATH HECKOJIBKO BapHAHTOB pELICHHS,
BEIOMpaTE Haubosiee MOAXOAIUM ¢ YUETOM CaMOCTOSATENIBHO BHIJEIICHHBIX KPUTEPHER).

Ba3oBble HcelenoBaTe/IbCcKHE JeflicTBHA:

MCIIOJIB30BAaTh BOMNPOCHI KaK HCCIENOBATENbCKMH HMHCTPYMEHT IIO3HaHHMSA, (GOpMyTHpOBATH
BOIIPOCHI, (PUKCHPYIOLIME NPOTHBOPEYME, NMPobIeMy, YCTaHABIHBATh MCKOMOE M JIaHHOE, (POpPMHPOBATh
THITOTE3Y, apTyMEHTHPOBATE CBOIO TIO3HITHIO, MHEHHE;

TIDOBOJAMTE CaMOCTOSATENIHO CIUIAHHUPOBAHHBIN SKCIEPUMEHT, MCCIIEOBAHHE [0 YCTAHOBJIEHHUIO
0cOOEHHOCTEH MaTeMaTHYEeCKOro OOBEKTa, SBJEHMS, MPOLECCa, BBIABICHHIO 3aBHCHMOCTEH MEXIY
o0beKTaMu, SBIEHHSIMH, NIPOLIECCAMH;

CaMOCTOATENBHO (hOpMynHMpOBaTh O0OOOLIEHMS M BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOIO
HaOMIOZIEHHA, MCCIIeIOBaHHs, OLEHHMBATH [JOCTOBEPHOCTH MOJYYEHHBIX pe3yJbTATOB, BBIBOJOB M
00001meHHis;

NPOrHO3MPOBATL BO3MOXKHOE pa3sBMTHE IpOLiecCa, a TakoKe BBIIBHUTATH TPEIIIONOKEHHS O €ro
Pa3sBUTHHU B HOBBIX YCIOBHSX.

PaboTa ¢ nndopmanueii:

BBIABJIATH Ae(HLUTEI HHOPMALIMH, JaHHBIX, HEOOXOIUMBIX [T OTBETA HA BOTIPOC M JUIS PELIEHHS
3a7a4H;

BEIOMpaTh MH()OPMAIMIO U3 HCTOUHHMKOB Pa3IMYHBIX THIIOB, aHAJM3UPOBAaTh, CHCTEMATH3HPOBATH
U MHTEpNpeTUPOBaTh HHPOPMALHIO Pa3IMYHEIX BUAOB U (HOPM MpeNCTABIEHHS;

CTPYKTYpHUpOBaTh HH(OpMALHIO, MpEINCTABIATh €€ B pPasIH4HbIX (OopMaX, HIUIOCTPUPOBATH
rpaduuecky;

OLIEHHUBATh HAaAEKHOCTh HHPOPMALIMH IO CAMOCTOSATENIBHO C(HOPMYJTHPOBAHHBIM KPHUTEPHSM.

KoMmynnkaTHBHBIE yHHBepcaIbHbIEe yueOHbIE qelicTBHA

O0menne:

BOCIIPMHUMATh U (DOPMYJIHPOBATh CYXKIECHHSI B COOTBETCTBHH C YCIIOBHSAMH H IIEIAMH OOIIEHHS,
SCHO, TOYHO, FPaMOTHO BBIPDAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX H THCBMEHHBIX TEKCTaX, NaBaTh
MOsCHEHH 0 XOAy pellieHHs 3afjaul, KOMMEHTHPOBATh MOydYeHHEIH pe3ysIbTaT;

B x07i¢ 00CY>KIEeHHs 3a1aBaTh BOIPOCHI II0 CYIIECTBY 00Cy>KnaeMoM TeMBl, poOiieMEl, pemaeMoit
33Ja4H, BBICKA3bIBATh MICH, HALICJICHHBIE HA IIOMCK PELIEHHA, COIOCTaBIATH CBOH CYXKICHHS C
CYXICHMAMH JpPYyTrMX YYacTHUKOB Juajiora, OOHapy)XHMBaTh pa3iMile H CXOACTBO IO3HIMH, B
KOppekTHOH (opMe GopMynHpoBaTh pa3HOTJIACHS, CBOH BO3PAXKECHUS;



TIPENICTABNIATE  PE3yJbTATBl  PELIEHMs 3aa4d, OKCIEPHMEHTa, HCCIEIOBaHUs, IIPOEKTa,
CaMOCTOSATENBHO BHIOMpaTh (OpMAT BEICTYIUICHHS C y4&TOM 3a1a4 Mpe3eHTalldd H O0COGEHHOCTEl
ayIUTOPHH.

PerynsiTHBHBIE yHHBepcabHbIE yueOHbIe AelicTBHS

Camooprann3amus:

COCTaBJIATh IUIaH, aJIfOPUTM PELIEHHUS 3a[jauH, BEIOUPATh CIIOCO0 PEIIEHHS ¢ YIETOM HMEFOIIHKCS
pecypcoB M COGCTBEHHBIX BO3MOMKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PELICHUH C
y4ETOM HOBOH HH(OPMALIHH.

CaMOKOHTPO.Ib, SMOLHOHAILHbIH HHTEJLIEKT:

BJIaJIETh HaBbIKAMH TI03HABATE/LHONH DPe(NEKCHM KaK OCO3HAHHMS COBEPHIAEMBIX IEHCTBHH H
MBICIIMTENIHBIX TPOLECCOB, MX Ppe3yJbTaTOB, BIAeTh CHOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJI
HpoILecCa M Pe3yJIbTaTa PEIIeHHs MaTeMaTHIECKOM 3a1a4H;

NpEBHAET TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHHH 3a/{a4H, BHOCHTh KOPPEKTHBEI
B JIGATENIBPHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, NAHHBIX, HAWIEHHHIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa LENM U YCIOBHAM, OOBICHATh MPHYMHEI JOCTIDKCHHS HIIH
HEJIOCTIDKEHHUA Pe3yJIbTaTOB ASSTEIbHOCTH, HAXOIUTh OLIKOKY, 1aBaTh OLIEHKY NIPHOOGPETEHHOMY OMEITY.

CoBMecTHas IeSITEJILHOCTh:

TIOHUMATP M HCTIOJIb30BATh NPEUMYLIECTBA KOMAHIHOH M HHIWBUIYAIbHOW paGoTEI PH pelIeHHH
y4eOHBIX 3a/1a4, MPUHMMATh 1Ie]lb COBMECTHOM I€STENbHOCTH, IUTAHUPOBATH OPraHHU3ALMIO0 COBMECTHON
paboTel, pacmpefeNaTh BUABI paboT, JOroBapHBaThCs, OOCYXKIATH TPOIECC M Pe3yibTaT paGoTs
00001aTh MHEHHS HECKOJIBKHX JIFONEH;

y4acTBOBaTh B IPYINIOBBIX (opmax paboTel (00Cy:KIEeHHSA, 0OMEH MHEHHH, «MO3rOBBIE IITYPMBD»
M HHbIC), BBINONHATE CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOM JAEHCTBHS C JAPYTMMH HiIeHAMH
KOMaH/Ibl, OLICHUBATh Ka4eCTBO CBOETO BKJIafa B OOLIMH MPOIYKT IO KPHTEPHAM, chOpPMYTHPOBAHHBIM
Y4aCTHHKaMH B3aUMOJAECHCTBHS.

INPEIMETHBIE PE3YJIbTATHI

K xoHity o6yuenus B 10 kaacce 00yyaroIuiics MOMyYUT ClIEMYIOMIUE PEIMETHBIE PE3YIBTATEI 110
OTZENBHBIM TeMaM paboded mnporpamMmel yueOGHOro Kypca «Aure6pa WM Hayala MaTeMaTHYECKOTO
aHaJIM3ay:

Yucia 1 BbIYMHCJIECHHA:

CBOOOJHO OMEPHPOBATH MOHATHAMH: PALMOHAIBHOE YHMCIIO, GECKOHEUHAs MepHOIHYecKas IpobBb,
NPOLEHTHI, HUPPalMOHAJIBHOE YHCIIO, MHOXECTBA pAllMOHAIBHBIX M JNEHCTBHTEIBHBIX YHCEN, MOMIYJIb
JeHCTBUTENILHOTO YHCIIA;

NPUMEHATH APOOH M MPOLEHTHI /715 PEIIEeHUs NPUKIIaHBIX 3314 U3 Pa3IMYHBIX OTpacieil 3HaHuit
U PETbHOM KU3HH;

NPUMEHATH MPHONIMKEHHBIE BBIYMCIICHHS, IPABUIIA OKPYTJICHHs, TIPUKUIKY M OLEHKY pe3y/bTara
BEIYHCJICHUIA;

CBOOOHO ONEPHPOBATH MOHATHEM: CTENEHb C LENBIM II0Ka3aTeseM, UCIIONb30BaTh HOIXOMASIILYIO
¢bopmy 3amucu AeHCTBUTENBHBIX YHCEI TS PeLleHHs] NPaKTHIECKHX 3a/1ay U [PEeCTaBIeHHs JaHHBIX,

cBOOOIHO ONIEPHUPOBATH MOHATHEM: apUPMETHUECKHI KOPEHD HATYPaJIbHOM CTENEHH;

CBOOOHO ONEPHUPOBATH MOHATHEM: CTENEHB C PAIMOHAJIBLHBIM MTOKA3aTeNIeM;

CBOOO/IHO OTIEPHPOBATh NOHATHAMH: JIOrapU(M YHCIIA, JECITHUHbIE U HATYPAIBHBIE JIOTapU(MEL

cBOOO/IHO ONIEPHPOBATh MOHATHAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO apryMeHTa;

ONEpUPOBaTh MOHATHAMH: aPKCHHYC, aDKKOCUHYC M apKTaHTeHC YHCIIOBOrO apryMeHTa.

YpaBHeHHs H HEpaBeHCTBA:



CBOOOOHO ONEpUPOBATh MOHATHSAMH: TOXKIECTBO, YPaBHEHHE, HEPaBEHCTBO, pPaBHOCHIIBHEIC
YpaBHEHHUS U YpaBHEHHS-CIIEICTBUS, pABHOCUIbHBIE HEPABEHCTBA;

NpPHUMEHSTh Pa3iIMYHble METOABI PeIleHUs PAlMOHABHBIX U OPOOHO-PAMOHATBHBIX YpaBHEHUH,
MIPUMEHSATh METO UHTEPBAJIOB 1S PEIICHHUS HEPAaBEeHCTB;

CBOOOIHO ONEpHUpOBAaTh MOHATHSIMH: MHOTOWIEH OT OJHOM MepeMEHHOW, MHOTOWIEH C IIETBIMH
ko3¢ duIeHTaMH, KOPHH MHOTOWIEeHa, NPHUMEHATh IeJeHHe MHOTrOWIeHa Ha MHOTOWIEH C OCTaTKOM,
TeopeMy be3y u Teopemy Buera s pemenus 3agay;

CcBOOOTHO OMEpPHUPOBATh NOHATHSAMM: CHCTEMA JIMHEHHBIX ypaBHEHHM, MaTpHLa, ONpPENeTUTENb
MaTpulbl 2 X 2 ¥ ero reoOMeTpUYECKUil CMBICH, HCIONb30BaTh CBOMCTBA ONpemenuTens 2 X 2 i
BBIYHCIICHUS €ro 3HAYEHHs, MPHUMEHATh ONpPENENIUTENH Ul PeIICHHS CHUCTEeMBl JIMHEHHBIX ypaBHEHHH,
MOZEIHUPOBaTh pealbHble CUTYyalldM C IOMOINBIO CHCTEMBI JIHHEHHBIX YypaBHEHWH, HCCIIENOBATh
HOCTPOEHHBIE MOZENH C IOMOINBIO MAaTpWL] M OIpeAeIHuTeNel, HHTepHNpeTHpOBaTh IOTyYESHHbIH
PpE3yJNIbTAT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBHUI ¢ KOPHAMH U1 IpeoOpa3oBaHus BEIPAXKCHHMI;

BBINIOJIHATH NpeoOpa30BaHUS YHCIIOBBIX BBIP&KEHHH, COINCPIKAIHMX CTETNEHH C pallHOHATbHBIM
ToKazaTesieM;

UCIIOJIB30BaTh CBOMCTBA JIorapu()MoB A1 mpeoOpa3oBaHus JTOrapupMHUIECKHX BhIpOKEHHUH;

CBOOOJHO ONEpPHPOBATh MOHATHAMH: HpPpAalOHANBHBIE, MOKa3aTeJdbHbIE M JIorapuMHUYECKHe
YPaBHEHHs, HAXOUTh WX PEIIECHHs C MIOMOIIBIO0 PABHOCHIIBHBIX MEPEXOI0B WK OCYLIECTBIISS POBEPKY
KOpHeH;

MIPUMEHSATE OCHOBHBIE TPUTOHOMETPHYECKHE bopmybt IUTst npeoOpa3oBaHus
TPUTOHOMETPHYECKHX BBIPAXKEHHI;

cBOOOIHO OMEepHUpOBaTh MOHATHEM: TPUTOHOMETPHUYECKOe YpaBHEHHE, NPHUMEHATh HeO0OXOIHUMbIe
(GopMyIBI IS PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHYECKUX YpaBHEHUH;

MOJEHUPOBATh peajibHble CHTYAllMd Ha S3bIKe anreOpbl, COCTABIATH BBIPAKEHHS, YpPaBHEHHS,
HEPaBeHCTBA MO YCJIOBMIO 3aJayH, HCCJIECHNOBATh MOCTPOSHHBIE MOENH C HCMONB30BaHMEM ammapaTa
anreOpel.

DYHKOHH B rpadpuKn:

cBOOOJHO ONMEpHpPOBATh MOHATHAMH: (GYHKLHS, cOCOOBI 3amaHus (HYHKIHH, B3aHMHO OOpaTHbIe
GyHKUMH, KOMIIO3MLMS (YyHKUMHA, rpaduk (YHKUWH, BBIOIHATH SJIEMEHTapHble NpeoOpa3oBaHHUs
rpadguKoB QyHKIHIA;

cBOOOZIHO OMEPUPOBATh MOHATHUAMM: 00JACTh OTNpedeNieHHs U MHOXKECTBO 3HAueHHH (YHKIMH,
HyJI QYHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

CBOBOIHO OMEPHPOBATH MOHATHIMH: YETHEIE M HEYETHEIE (PYHKIMH, NepHOAUUYECKHe (PyHKIHH,
MPOMEXYTKH MOHOTOHHOCTH (YHKLMHM, MaKCUMyMbl W MHMHHUMYMBI (QYyHKOMH, HauOojbpliee U
HauMeHbLIee 3HaueHHe QyHKIIMH Ha IPOMEXKYTKE;

CBOOOJHO OMEpHPOBATh MOHATHAMH: CTeleHHas (YHKIMS C HATYpaJbHBIM U LeJIBIM ITOKa3aTemeM,
rpaduk cTeneHHOM (YHKIMH C HaTYpalTbHBIM W LIEJIBIM IOKa3aTesieM, rpaduk KOpHS n-oH CTeNeHH Kak
dyHKIHKH 06paTHOM CTENEHH C HAaTypaIbHBIM IOKa3aTeneM;

OMEPUPOBATh MOHATHSIMM: JIMHEeHHas, KBagpaTHYHas M OpoOHo-muHeitHas (YHKLHH, BBIIOJHATH
sJieMeHTapHOe UCCiIeOBaHHe U IIOCTPOEHHE UX IpadUKoB;

CBOOOIHO OMEepPHPOBATh MOHATHAMH: MOKa3aTeNlbHas U JiorapudmMuueckas GyHKIMH, UX CBOHCTBa
¥ rpadMKy, UCIIONB30BaTh UX rpaUKHU Ul peLIeHHUs ypaBHEHUI];

CBOGOJHO  OMEpHpPOBAaTh IMOHATHAMM: TPUTOHOMETpPHYECKas OKPY>KHOCTb, OIpeleleHHe
TPUTOHOMETPHUIECKHX (PYHKLIMH YUCIIOBOTO apryMeHTa;

HCIIONIB30BaTh Tpaduku GYHKIMEH [ UCCIIeNO0BaHUS TPOLECCOB U 3aBHCHMOCTEH NpPH PELICHHH
3a/1a4 M3 JAPYTrHX y4eOHBIX MPEAMETOB U peallbHOM JKH3HH, BEIpaXXKaTh (GopMyIaMH 3aBUCUMOCTH MEXIY
BEJINYHHAMU;
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Hauaja MaTeMaTH4YeCKOI0 aHAJIH3A:

cBOOOAHO ONEpHpOBATh MOHATHAMH: apuUdMeTHyeckas M TeOMeTpUuecKas IpOrpeccus,
OeckoHe4HO yObIBAOLIas reOMeTpHYecKas pOorpeccus, JIMHeHHbIH U SKCIOHeHLHANBHBIN pocT, GopMyia
CJIOJKHBIX TIPOLIEHTOB, UMETh IIPEACTaBIEHHE O KOHCTAHTE;

UCIIONB30BATh NPOrPECCHH [UIS PEILEHUS PealIbHBIX 3aa4 MPUKIIaHOTO XapaKTepa;

cBOOOOHO OTIepHPOBATH MOHATHAMHU: TMOCIIEI0BATETHHOCTE, croco6b! 3amaHusa
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OrpPaHHYEHHBIE TIOCJIEOBATENBHOCTH, ITOHHMATH OCHOBEI
3apOXKICHHUS MAaTEMAaTHYECKOro aHAIM3a Kak aHaTu3a 6eCKOHEYHO MaJbIX;

cBOOOJHO ONEpUPOBATh MOHATHAMH: HENPEpPBIBHBIE (yHKLINH, TOYKH pa3pbiBa rpaduka GyHKLIHH,
acHMNTOTHI rpaduka QyHKIIY;

cBOOOIHO OMepUpOBaTH MOHATHEM: (YHKLHWHA, HENpephlBHAs HAa OTpe3Ke, NMPHMEHATh CBOWCTBA
HeTpephIBHBIX (DYHKIME IS pelleHus 3aay;

cBOOOIHO ONEepHUpOBaTh MOHATHUAMM: MEPBas M BTOpas MPOHM3BOJHBIE (QYHKIIMM, KacaTellbHai K
rpaduky QyHKIMH;

BBIYHCIISITH TIPOU3BOAHBIE CyMMBI, IPOU3BEIEHI, YaCTHOI'O M KOMITO3HMIMH ABYX (PyHKLHH, 3HAThH
TIPOM3BOHBIE 3TIEMEHTAPHBIX (PYHKIIHH;

WCIIOJIE30BATh T€OMETPHUYECKUM M QU3WUECKHIT CMBICT TIPOU3BOIHOM /TS pellleHHsd 3a1a4.

MHosxecTBA U JIOTHKA:

CBOOOIHO ONEPHPOBATh MOHATHAMH: MHOXKECTBO, OTIEPALlHH HaJ[ MHOXKECTBAMH;

KCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH ammapar Uil OINKCaHWS pPEaBHBIX TMPOIECCOB M
SIBJICHHH, NP pEeLIEHUH 3a/1a4 U3 APYTHX Y4eOHBIX MPEIMETOR;

cBOOOIHO ONEpHpPOBaTh MOHATHAMH: ONpEIeNieHHe, TeOpeMa, ypaBHEHHe-CJEICTBHE, CBOHCTBO
MaTeMaTH4eckoro o6beKTa, 10Ka3aTelIbCTBO, PABHOCUIIbHBIE YPABHEHHUS H HEPABEHCTRA.

K xoHiry 00yuenus B 11 knacce oOyyaroluiics MOTyYHT ClIeIyOIHe IpeIMeTHbIe pe3yJIbTaThI 10
OTHENBHBIM TemaM paboueil mporpamMmel ydeOHOro kypca «Anrebpa M Hadyajga MaTeMaTHUECKOTO
aHAIH3aY:

Yncsia M BbIYHCTIEHHUS:

CBOOOZHO OMEpUpPOBATh MOHATHAMH: HATYpaIbHOE M LIEIOE YHCIIO0, MHOXKECTBA HATypaJbHBIX H
LIeJIBIX YHCelT, HCIIONB30BaTh NMpHU3Haky AenuMocty nensix gucen, HOJl u HOK nHaTypanbHBIX dHcen s
pelLIeHus 3aa4, IPUMEHATh anroput™ EBkiHaa;

CBOOOZHO OMEepHpPOBATH IOHATHEM OCTATKa [0 MOMYJIIO, 3alMCHIBATH HATYpalbHBIE YHCIa B
Pa3JIMIHBIX TO3UIIMOHHBIX CUCTEMAaX CHHUCIICHHS,

CBOOOIHO OmEpUpOBaTh MOHATHAMH: KOMIUIEKCHOE YHCIIO M MHOXKECTBO KOMIUIEKCHBIX HHCE,
MPEeACTARIATL KOMIUIEKCHEIE UHCHA B alrebpauueckoil U TPUNOHOMETPHUUECKOM (opMe, BEIMOIHATE
apuMeTHYECKHE ONepalyi ¢ HUIMH H H300paXcaTh Ha KOOPJHUHATHOH IJIOCKOCTH.

YpaBueHns u HepaBeHCTBA:

CBOOOIHO OMNEpHpPOBATh MOHATHAMH: HppaliOHATBHEBIC, NMOKa3aTelbHble W JIorapHPMHIECKHE
HEPaBEHCTBA, HAXOJAWTh WX PEIICHHUS C IIOMOIIBIO PABHOCHIIBHBIX MIEPEXO/IOB;

OCYIIECTBIIATH OTOOP KOPHE# MpH pellieHHH TPHTOHOMETPHYECKOI'0 YPaBHEHHS,

cBOOO/IHO OMEepPHPOBAThH MOHATHEM TPHTOHOMETPHUECKOE HEPABEHCTBO, IIPUMEHATh HEOOXOIUMBIS
(G opMyIBI s PELIEHHSI OCHOBHBIX THIIOB TPHTOHOMETPHUECKHUX HEPAaBEHCTB;

CBOOOIHO OMEpUpPOBATh MOHATHSAMH: CHCTEMa M COBOKYITHOCTh YPaBHEHHH H HEpaBEHCTB,
PaBHOCHUJIEHBIE CHCTEMBI H CHUCTEMBI-CIIEACTBHS, HAXOIWTh PELISHHUS CHCTEMBI M COBOKYIHOCTEH
palHOHATBHBIX, HPPALHOHAIEHBIX, TIOKA3aTeIbHBIX U JIOrapu()MHIECKHX YPaBHEHHI H HEPaBEHCTB;

peliaTh  palMOHAaNbHbIe,  HppalHOHANbHBIE,  IIOKa3aTelbHbIE,  JiorapuMuueckue H
TPUTOHOMETPHYECKHE YPABHEHHS 1 HEPaBeHCTBA, COAEPIKAIlUe MOLYJIH U NIapaMeTpEhl;

MPUMEHATh rpaduyeckre METONBl IS PELIeHHs ypaBHEHUH M HEpPaBeHCTB, a TalKe 3aJad C
rapaMeTpamu;

/"



MOJIENIMPOBATh PEANbHBIE CUTYalldd Ha S3bIKe anreOpbl, COCTABJATH BBIPAXKEHHs, ypPaBHEHH,
HEPaBEHCTBA U X CHCTEMBI 10 YCIOBHIO 33a[adH, HCCIIeOBATh MMOCTPOEHHEIE MOJE/H ¢ UCIIOIb30BaHHEM
anmapara anredpbl, MHTEpIPETHPOBATH MOTYYEHHBIN PE3YIIbTAT.

DOyHKIHMH H rpadUKH:

CTPOHTD rpa(bmcn KOMITO3WIHH CI)YHKHHﬁ C TNOMOIIBI0 3JIEMEHTAPHOr0 UCCIICIOBAHUS H CBOMCTB
KOMIIO3HLIMH ABYX (yHKLIHIA;

CTPOUTb reOMETPHYECKHE 00pa3bl ypaBHEHHH H HEPAaBEHCTB HAa KOOPAMHATHOM IIIOCKOCTH;

cBOOOJHO ONEPHPOBATH MOHATHAMH: IPadKH TPUTOHOMETPUUECKUX (DYHKIIHIA;

TIPUMEHATH (PYHKLMH 1/ MOJETUPOBAHHS W UCCITeJOBAHHUS PEAIbHBIX MPOLIECCOB.

Hauyana maTeMaTH4YeCKOro aHAJIH3A:

HCII0JIb30BaTh MPOU3BOJHYIO IS HCCIIEI0BaHHA (DYHKIIMH HAa MOHOTOHHOCTh H 3KCTPEMYMBEL;

HaXOIUTh HauboJIbLIEE M HAMMEHbLIEee 3HaUeH s (DYHKLIHH HEPEPBIBHOM Ha OTPE3KE;

HCII0JIb30BaTh MPOU3BOJHYIO IS HAXOXKAEHU HAMTyHIIero peuieHus B IPUKJIAIHBIX, B TOM YHCIIE
COLMATIbHO-3KOHOMHYECKHUX, 3a/lauax, /Ul ONpPEAEeNICHHs CKOPOCTH M YCKOpPEHHs Tpoliecca, 3aaHHOTO
dopmyoii wiu rpadukom;

cBOGOTHO ONEpPHPOBATh TOHATHAMH: IIepBOOOpa3Hasi, ONpeNeNEHHBIA MHTErpaN, HaXOAUTh
niepeoo6pa3HbIe 31eMEHTapHBIX (QYHKUHMH U BBIYKCIATE HHTErpa 1o gopmyie HeroTona-Jleitonua;

HaXOJMTH IUIOIAH IIOCKHX GUTyp H 0OBEMEI Tl ¢ MOMOLIBIO HHTErpaa;

HMETb TMPEACTABIIEHHE O MaTEMAaTHYeCKOM MOJEIMPOBAHHHM HA TMpPHMEpPE COCTABJICHHUA
IuddepeHIHANEHBIX YpaBHEHHI;

pelaTh MNpPHKIAJHBEIE 3aJa4d, B TOM WYHCJIE COLMAJbHO-3KOHOMHYECKOTO H (DH3HYECKOrO
XapakTepa, CpeACTBAMU MaTeMaTHYECKOrO aHATH3A.
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