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HOACHUTEJBbHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa U Havana MaTEMAaTHYECKOTO aHAM3a» SBISETCS OJHUM M3 Haubosee
3HAQUUMBIX B IPOrpaMMe CpexHero ooOmero oOpa3oBaHUs, IOCKOJNBKY, C OJHOW CTOPOHBI, OH
o0ecrieynBaeT HHCTPYMEHTAIBHYIO 0a3y /Ul U3Y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroif
CTOPOHBI, (POPMHUPYET JIOTUIECKOE U a0CTPAKTHOE MBIIIICHUE 00YJarOIMXCsl Ha yPOBHE, HEOOXOMMOM
UL OCBOEHUS WMH(POPMATUKH, OOLIECTBO3HAHMSA, WCTOPHH, CIOBECHOCTH W APYrHUX IUCIMIUIMH. B
paMKax TaHHOro y4eOHOro Kypca oOydaromiuecs OBJIa/ICBAIOT YHHBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HAYKH, KOTOpasi pOPMYITHPYET CBOU TOCTHIKECHHUSI B MaTeMaTHUECKON (hopme.

VYueOHplli Kypc anreOpsl W Hayall MaTeMaTH4ecKOoro aHaju3a 3aKiIajbIBaeT OCHOBY IS
YCIICHIHOTO OBJIAJCHHUS 3aKOHAMH (U3UKU, XUMHH, OWOJOTHH, TOHUMAaHHS OCHOBHBIX TEHICHIIUN
pa3BUTUSI HKOHOMUKM U OOIIECTBEHHOW J>KU3HM, IIO3BOJSIET OPHEHTHPOBATHCI B COBPEMEHHBIX
IUGPOBBIX M KOMIBIOTEPHBIX TEXHOJOTUSAX, YBEPEHHO UCIONb30BaTh HMX Ui JalbHEHIIero
0o0pa3oBaHUs M B TOBCETHEBHOW JKM3HH. B TO ke BpeMs oBiazeHue aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKLHMSIMHU aireOpsl M MaTeMaTHYECKOrO aHalIW3a pa3BHBAET YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTB, JOKA3bIBaTh YTBEPXKICHHS C MOMOIIBIO MHIYKIUH H
paccyxaarhb JelyKTHBHO, UCIIOJIB30BaTh 0000IIEHNE U KOHKPETU3AINIO, A0CTparupoBaHUe U aHAIOTHIO,
(bopMupyeT KpeaTHBHOE ¥ KPUTUYECKOE MBIIIJICHHUE.

B xonme wu3yuenus yueOHOro kypca «AnreOpa M Hayajga MaTeMaTHYECKOrO aHaIU3a»
00y4aroIyecst MoJIy4aroT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 33/1a4, CAMOCTOSTEIFHOTO MOCTPOCHHS
MaTeMaTHYECKUX MOEIeH peallbHbIX CHUTyalluid, MHTEPIPETAINU OTYISHHBIX PEIICHNH, 3HAKOMATCS C
npuMepaMyl MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B INpHPOAE, HAyKe M HMCKYCCTBE, C BBIIAIOLIMMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMHU U UX aBTOPaMH.

VY4ebublil Kypc 001aJaeT 3HAUUTEIbHBIM BOCIIUTATEIbHBIM OTEHIIMAJIOM, KOTOPBIH peanusyercs
Kak 4epe3 y4eOHBIH MaTepual, CIocOOCTBYIOIMI (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHUS, TaK U
yepe3 crnenupuKy ydeOHOH IesTeIbHOCTH, TPEOYIOMEeH MPOIODKUTEIbHON KOHIIEHTPAlM BHUMAHUS,
CaMOCTOSITENTLHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 32 TIOTYYCHHBIN Pe3yJIbTaT.

B ocHoBe Meroauku oOydeHHs anreOpe M HayajaM MaTeMaTH4YeCKOTO aHajiu3a JIeKHT
TSI TeTbHOCTHBIN MPUHIUT 00y4eHUSI.

B crpykrype ydeOHOro kypca «Anrebpa M Hadala MaTeMaTHUECKOTO aHajlu3a» BbIJCIICHBI
CIIEAYIONINE COAEPIKATEIBHO-METOINYeCKre TMHIK: «Uncia u BerauciaeHus», « DyHKIUH U Tpadukm,
«YpaBHEHUs U HepaBeHCTBa», «Havanma maTemaTuueckoro aHamuza», «MHOXeCTBa M JIOTHKa». Bce
OCHOBHEBIE COZEP)KATEIBHO-METOIUYECKNE JTHHUN W3YYalOTCsl HA MPOTSDKEHUH JABYX JIeT OOydeHHs Ha
YPOBHE CpeJIHero o0Iero oopa3oBaHusi, ECTECTBEHHO JIOMOJHSA APYT APYyra U NOCTENEHHO HACHIIIASCH
HOBBIMH TeMaMH U paszzaenamu. JlaHHBIH Y4eOHBI Kypc SBISETCS HMHTETPATHBHBIM, ITOCKOJBKY
o0benuHseT B ce0e coaep)kaHHEe HECKOJbKMX MaTeMaTH4YeCKMX JAMCLUIUIMH, TaKuX Kak aireopa,
TPUTOHOMETPHSI, MATEMAaTUIECKUN aHAIIN3, TEOPUs MHOXKECTB, MaTeMaTHYecKas Joruka u npyrue. Ilo
Mepe TOro Kak oOydarolivecs OBIaJeBarOT BCE OoJiee MHUPOKUM MAaTEeMAaTHYECKMM aIllapaToM, y HHUX
MOCJIeIOBATENbHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKYI MOJENb
peanbHON CUTyallud, IPUMEHSTh 3HAHUS, MOJTY4YEHHbIE IPU W3YYEHUHM Y4eOHOro Kypca, JUIsl perIeHus
CaMOCTOSITENTFHO C(OPMYIMPOBAHHON MaTeMAaTHYEeCKON 3aJadyd, a 3aTeM WHTEPIPETUPOBATh CBOM
OTBeT.

ConepxaTenpHO-MeTOIMYECKass JIMHUS «YWclia ¥ BBIYMCICHUS» 3aBepmiaeT (OpMHUpPOBAHHE
HaBBIKOB UCIIOJIb30BAaHUS JICHCTBUTENBHBIX YHCEIl, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOI'O O0ILETro
oOpazoBanmsi. Ha ypoBHe cpemnero oOmero oOpa3oBaHusi 0CO00O€ BHUMAaHUE — YACISICTCS
(OpMHPOBAHNIO HABBIKOB pAIMOHAIBHBIX BBIYMCICHUN, BKIIOYAIOIMX B ce0s HCIOJIb30BaHUE
pa3NMYHBIX (HOPM 3aMUCH YHCIIa, YMEHHE JeIaTh MPUKUIKY, BRITIOTHITH MPUOIMKEHHBIC BRIYUCICHUS,
OLIEHUBATh YMCJIOBbIE BBIPAKEHHUS, padOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTaMH. 3HaKOMbIE
0o0yJaroImuMcsi MHOXECTBAa HATypallbHBIX, MEJNbIX, PAIMOHATBHBIX M JICHCTBUTENBHBIX YHCEN
JOTIOJTHSIOTCSI. MHOXKECTBOM KOMIUIEKCHBIX 4HCel. B KaXIOoM M3 3THX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIIeIU(pUIECKUE 3aa4l U OTIepaIiH: JISIICHUE HaIeJ0, OTIEPUPOBAHUE OCTATKAMHU
Ha MHOXECTBE LEJNbIX YHCeN, O0COOble CBOMCTBA PpAIMOHAIBHBIX W HWpPpalMOHAIBHBIX YHCEl,
apu(pMeTHYECKUe OIEpaluu, a TaKKe M3BJICUEHUE KOPHS HaTypaJbHOW CTENEHM Ha MHOXKECTBE
KOMIUIEKCHBIX 4HceN. braromapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra WCIOIb3yeMBIX YHCET U



3HaKOMCTBY C BO3MOXKHOCTSIMH HUX TNPUMEHEHHUS [UId pEIICHUS pPa3IMYHbIX 3a1a4 (OpMHpYETCs
IPEJCTAaBICHHUE O €AMHCTBE MAaTEMATUKH KaK HAyKH U €€ POJIM B IOCTPOSHUU MOJIENIeH peabHOro MUpa,
IIMPOKO UCTIONIB3YIOTCSI 00001IeHNE M KOHKPETHU3aL U

JIuHns «YpaBHEHUS U HEPABEHCTBA» PEAU3yeTCs HA MPOTSHKEHUM BCEro OOY4YEHHUs Ha ypOBHE
cpeanero obmiero o0pa3oBaHus, MOCKOIBKY B KaXKAOM paszzaeine [IporpaMmsl pe1ycMOTPEHO pelieHue
COOTBETCTBYIOILIMX 3a1a4. B pe3ynbrare o0yyaroimuecs: OBIaJeBalOT Pa3IMYHbBIMU METOIaMH pelleHus
palMOHANBHBIX, HPPALMOHAIBHBIX, ITOKA3aTEIBHBIX, JOTAapUPMHUUECKUX M TPUTOHOMETPUUYECKHX
YpaBHEHMH, HEPAaBEHCTB M CUCTEM, a TaKKe 3ajjad, CoAepKalux napamerpsl. IlonmydyeHHble ymMeHuUs
[IMPOKO HCIIONB3YIOTCSI TPU HMCCIENOBAHUM (YHKUUNA C TOMOLIBIO TPOU3BOJHOM, NMPH PpEIICHUH
IPUKIJIAJHBIX 33Ja4 U 3a]a4 Ha HaX0XKJCHUE HauOOoJIbIIMX U HAaUMEHBIINX 3HaueHul GpyHkuuu. JlaHHas
cojiep)KaTeNbHasl JIMHUS BKIIIOYaeT B ce0s Takke (OPMHPOBAHME YMEHHMU BBIOJIHATH PAcUYEThI IO
bopmynamM, npeoOpa3oBaHus PALUMOHAIBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIpAXKEHUH, a
TaKXKe BBIPAKCHHUN, COJCpIKALIMX CTEeNeHH M Jorapumel. braromaps n3ydeHuro anreOpandeckoro
MaTepuaja MNPOMCXOOUT JaJlbHEiIliee pa3BUTUE aJrOPUTMUYECKOT0O M aOCTPAKTHOI'O MBIIUICHUS
oOyyaromuxcs, (HOPMUPYIOTCS HAaBBIKM JEAYKTUBHBIX pPACCyXACHUH, pabOThl C CHMBOJBHBIMH
(dbopmamu, IpeACTaBICHNs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. Anredpa
npeuiaraet 3 (HeKTUBHBIE HHCTPYMEHTHI ISl PEIIEHUs TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4,
HarJsIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK sI3bIKa HAYKH.

ConepxarenbHO-MeToandecKas JTUHUS «DyHKIMH U rpaduKn» TECHO NEPEIIeTaeTCsl C APYTHMHU
JUHUAMU Y4eOHOIo Kypca, IOCKOJIBKY B KaKOM-TO CMbICJIE 33JaéT IOCIIEA0BAaTENbHOCTh M3Y4YECHUs
Martepuana. V3ydeHHe CTENEeHHOW, IOKa3aTeNbHOU, JIOTapu(PMUYECKOH U TPUTOHOMETPUUYECKHUX
(GbyHKLIUH, UX CBOMCTB U I'paMKOB, UCIOIb30BaHUE QYHKUUN Ul pELIeHUs 3a/1ad U3 APYruxX y4eOHbIX
MPEIMETOB M PEANbHOM JKM3HM TECHO CBS3aHO KaK C MAaTEMaTHYECKHM AaHAIHM30M, TaK U C pEIICHUEM
ypaBHeHUH U HepaBeHCTB. I[Ipu 3ToM Oojblioe BHUMaHME YyenseTcss (OPMUPOBAHUIO YMEHHS
BBIp@XaTh (OPMYJIaAMU 3aBUCUMOCTH MEXAY Pa3IMYHBIMH BEIMYMHAMH, WCCIIECAOBAThH ITOJyYECHHBIC
¢byHKIMU, CTpouTh MX rpadukd. Marepuan 3TOH coaep)kKaTeIbHOW JIMHUM HALENEH Ha pa3BUTHE
YMEHHUH U HABBIKOB, TIO3BOJIIONINX BBIPAYKATh 3aBUCHMOCTH MEXIY BEITMUYMHAMH B Pa3iinyHON (opme:
aHaIUTU4YeCKoM, rpaduueckoii U cinoBecHOoM. Ero  wu3ydeHume  cmocoOCTByeT — pa3BUTHIO
ATOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIICHWI0 M KOHKPETHU3ALWH, HCIIOJIb30BAHHIO
aHaJIOTUH.

ConepxarenpHast nuHHA «Hadama MareMaTHdyecKoro aHajau3a» IO3BOJSIET CYIIECTBEHHO
paciMpuTh Kpyr Kak MaTeMaTHUECKUX, TaK M MPUKIAJAHBIX 3a/1a4, JOCTYIHbBIX 00ydJaroIIMMes, TaK KaK
Y HHX TOSIBJIIETCS] BO3MOXXHOCTH CTPOUTH TPAQHKH CIIOKHBIX (DYHKIIMH, OTIPENENATh UX HAHOOIbIINE U
HaUMEHBIINE 3HAUYEHUs, BBIYUCIATH TUIOMAAN GUTYp U 0OBEMBI TeJ, HAXOIUTh CKOPOCTU U YCKOPEHHS
nporieccoB. JlaHHas cojep)KareNbHas JUHHUS ~OTKPBIBA€T HOBBIE BO3MOXKHOCTH TIOCTPOCHUS
MaTeMaTHYeCKUX MoJeneil peajdbHbIX CHUTyalluid, MO3BOJSET HAXOJUTh HaWJIydlllee pEeLIeHHE B
NPUKIAJAHBIX, B TOM YHCIE COIHAIBHO-DKOHOMHUYECKHX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOr0 aHajlu3a CHOCOOCTBYET pa3BUTUIO aOCTPAKTHOIO, (HOpManbHO-TOTHYECKOTO0 U
KpPEaTHBHOTO MBIIUICHUS, (DOPMUPOBAHHIO YMEHUH pacIO3HABaTh MPOSBICHHUS 3aKOHOB MaTEMAaTHKH B
HayKe, TeXHUKe W ucKyccTBe. OOyyaromuecss y3HAaIOT O BBIJAIOIIMXCS pe3yibTaTax, MOJyYeHHBIX B
XO7Ie Pa3BUTHI MaTEeMaTHKHU KaK HayKH, 1 00 X aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JUHUA «MHOXECTBa M JIOTMKa» BKIIOYAET B ce0sl 3JIEMEHTHI
TEOPUH MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC —TIPEACTaBICHUS
MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKH M MpeularaloT Haubojiee YHUBEpPCAIbHBIA S3BIK,
OOBCTUHSIOMNK BCce pa3fenbl MaTeMaTHKH © € TIPWIOKEHUH, OHU CBS3BIBAIOT Pa3HbIC
MaTeMaTHYeCKUe AUCIUIUIMHBI U UX MPUIIOKEHHUS B eAnHOe 1enoe. [103ToMy BaXKHO 1aTh BO3MOXHOCTb
oOyJaromemMycsi TOHHMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK  COBPEMEHHOM MaTeMaTHKH |
UCIOJb30BaTh €ro JJIsl BhIpaXKEHUS CBOMX MbIcied. JIpyruM BaKHBIM NPU3HAKOM MaTeMaTHKU Kak
HAyKH CJIeJyeT NMPHU3HATh CBOMCTBEHHYIO €H CTPOrOCTh OOOCHOBaHWI M ClIeZIOBaHUE ONpEACTIEHHBIM
IpaBUjaM IIOCTPOEHUS JI0OKA3aTeNbCTB. 3HAKOMCTBO C OJJIEMEHTAMH MAaTEMaTHYeCKOW JIOTHMKHU
CTIOCOOCTBYET DPAa3BUTHIO JIOTHYECKOTO MBIIUICHHST OOYyYaromUXCsl, TO3BOJISIET MM CTPOUTH CBOH
paccyXJeHHs Ha OCHOBE JIOTHYECKUX MPaBHI, (OPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yuebHOM Kypce «Anrebpa M Hayajga MaTeMaTHMYECKOIO aHAINW3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJICIMPOBAHMSI, KOTOpBIE IMPH3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB



MOCTPOCHHSI MOJIENIEH pealIbHBIX CUTYaIlMi, UCCIENIOBaHMA ITHX MOJETCH C IMOMOIUIbIO armapara
anreOpsl ¥ MaTeMaTH4ecKOro aHalW3a, MHTEPHPETAlH IOIYYCHHBIX pe3ylIbTaToB. Takue 3aJaHus
BIUIETEHBI B KAXKABI M3 paz[esioB MPOrpaMMbl, MMOCKOJIBKY BECh MaTepuall y4eOHOro Kypca IIMPOKO
UCTIONIB3YeTCS ISl PEIICHHUs NPUKIAAHBIX 3agad. [lpum pemieHnn peanbHBIX NPAKTUYECKUX 337134
o0yyJaromuecs pa3BUBalOT HAOIIOAATENBHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BATh ~ QHAJIOTHIO, 0000maTh W  KOHKPETH3HPOBaTh IMpobieMy. JlesTenbHOCTH 110
(OopMHPOBAHNIO HABBIKOB PEIICHUS MPHUKIATHBIX 33]a4 OPTaHU3yeTCs B MPOIECCEe U3YYCHHS BCEX TEM
y4eOHOro Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAIIN3ay.

Ha u3y4enue yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTudeckoro anaiau3a» 136 gacos (4 yaca
B HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Yuciaa v BbIYUCTCHUA

Panmonanbhbple umcina. OOBIKHOBEHHbIE M JIECSTUYHBIE JAPOOM, IPOLEHTHI, OECKOHEYHbIE
nepuonudeckue apoodu. Ilpumenenue npobel W MPOLEHTOB JUIA pEIICHUS NPUKIAJHBIX 3a1ad W3
Pa3IMYHBIX OTpacieil 3HaHUW U peaTbHON KU3HU.

JlelicTBUTENbHBIC YnCIIa. PaninoHanbHble 1 HppallMOHANIbHBIC YnCciIa. ApupMETHUECKUE ONlepaIiiy
C JEeMCTBUTENIBHBIMU 4HUCIaMH. MoAynb AEHCTBUTENBHOIO uucia U ero cBoiictBa. [IpubnukéHHble
BBIUHCIIEHMS], IPAaBUIIa OKPYIJICHNUS, IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BbIUYMCICHUH.

Crenens ¢ nensiM nokaszateneM. bunom HeroTona. Mcnonb3oBanue noaxoasuieil opMbl 3anucu
NEMUCTBUTENBHBIX YUCEN JUISl PELIEHUs] IPAKTUUYECKUX 3314 U IIPEJICTaBICHUSI JaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTRA.

Crenenb ¢ palMOHAIBHBIM TIOKa3aTreleM U €€ CBOWCTBA, CTENEHb C JACHUCTBUTEIBHBIM
IIOKA3aTeJIEM.

Jlorapudwm gucna. CBoiicTa norapudma. JlecaTHUHbIC U HATYpAIbHBIE IOTAPU(PMBI.

CuHyC, KOCHUHYC, TAaHI€HC, KOTAaHI'€HC 4YMCIOBOIO aprymMeHra. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOIO apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa U TOXIECTBEHHbIE TpeoOpa3oBaHus. Y paBHEHNUE, KOPEHb YpaBHEHUs. PaBHOCUIIbHBIE
YPaBHEHUs U ypaBHEHUs-cleACTBYs. HepaBeHCTBO, pelieHUE HEPAaBEHCTBA.

OCHOBHbIE METO/BI pEIICHUs LENbIX U JIpOOHO-pAllMOHAJIbHBIX YPAaBHEHHUH M HEPABEHCTB.
MHorouseHns! OT 0OJHOW NepeMeHHOM. JleleHne MHOTOWIeHa Ha MHOTOWIEH ¢ octaTkoM. Teopema be3y.
MHorounens! ¢ nenbiMu Kodgdunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAILMX CTEIEHU U KOPHHU.

WppanmonansHble ypaBHeHHs. OCHOBHbBIE METO/bI PELICHUS UPPALlMOHAIBHBIX YPAaBHEHUH.

IlokazarenbHble ypaBHEeHUA. OCHOBHBIE METO/IbI PELICHUS I0KA3aTEIbHBIX YPABHEHU.

[IpeoOpa3oBanue BBIpaXEHHUN, COACPIKAIINX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEILICHHs JOrapU(PMUUECKUX YPaBHEHUH.

OcHoBHBIE ~ TpuUTOHOMeTpuYeckue  ¢opmynsl.  IIpeoOpa3oBaHue  TPUTOHOMETPHUECKUX
BBIpaXKEHUH. PelieHne TpuroHoMeTpu4ecKuX ypaBHEHU.

Pemenne cucreM JMHEHHBIX ypaBHEHUM. Martpuma CcHCTEMBl JIMHEHHBIX yYpaBHEHHM.
Onpenenurens MaTpuupl 2X2, €ro T€OMETPUUYECKUN CMBICI U CBOMCTBA, BBIYMCIEHHE €r0 3HAYEHUS,
MPUMEHEHUE ONpENeNUTeNs JUIsl PElIeHUs] CUCTEMbl JMHEMHBIX ypaBHEHHH. PeleHue npukiaaHbIx
3a/1a4 ¢ MOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. MccienoBanue MOCTPOCHHON MOJENN C MTOMOIIBIO
MaTpHL ¥ ONPEICIUTEIIEH.

IloctpoeHne MaTeMaTHMYECKUX MOJENEH pPEANbHOM CHUTyallUM C IIOMOIIBIO YPAaBHEHUHM H
HepaBeHCTB. [IprMeHeHne ypaBHEHUH M HEPaBEHCTB K PELIEHUI0 MaTeMaTHYeCKUX 3ajad M 3ajad u3
pa3nuYHbIX 001acTe HAYKU U pealbHOM KHU3HHU.

DyHKkUUH U rpaguKu

@OyHKIus, cnocoObl 3a1anus QyHkuu. Bzaumuo obpatnbsie ¢pynkunu. Kommosuius ¢yHKIMA.
I'paduk pynkunu. dnemeHTapHble IpeodpazoBaHus rpaduKoB QyHKIUH.

OO6nacte ompeneneHuss U MHOXecTBO 3HaueHMH ¢yHkuuu. Hymu ¢ynkxmun. ITpomexytku
3HAaKOMOCTOsAHCTBA. Y&THhle U Heu€rHble (QyHkuuu. I[lepuoanueckue dynkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI QyHKIIMH. Hanbosbiee 1 HauMeHbIee 3HaUeHHs
(GYHKIIMM HAa IPOMEXKYTKE.

JIvuneitHast, KBaJpaTHyHash W JApPOOHO-IMHEHHAs (QYHKUMU. DIEMEHTapHOE HCCIEIOBaHUE U
MMOCTPOEHUE UX TPadUKOB.

CrenenHas GyHKIHMS C HATypaJIbHBIM U II€JIbIM TOKa3aresneM. E€ cBoiicTBa u rpaduk. CoiicTBa u
rpaduk KopHs N-0if cTeneHu Kak GyHKIHUU OOpaTHOM CTENEHU C HaTypalbHbIM [TOKa3aTeIeM.

IlokazarenbHass W Jorapudmuueckas (yHKIMM, UX CcBoiictBa M rTpaduxu. Mcmnonb3oBanue
rpadukoB PYHKUIUN U1 pelIeHus] ypaBHEHUI.

Tpuronomerpuueckass OKpYKHOCTb, OIpEJeIEHHE TPUTOHOMETPUUECKUX (DYHKIMI UYMCIOBOTrO
apryMeHTa.



@OyHKIIMOHAIBHBIE 3aBHCUMOCTH B peajbHBIX Ipoleccax U sBiIeHUsX. ['paduku peanbHBIX
3aBHCHUMOCTEH.

Havana maTeMaTH4ecKoro aHajamusa

[TocnenoBarenbHOCTH, CMOCOOBI 3aaHusl IOCenoBaTeNbHOCTe. MeTon MareMaTudeckoi
UHAYKIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE I10CJIEI0BATENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTEeMaTHUYECKOro aHalln3a KaK aHajin3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaromiasi reoMeTpudeckas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T'e€OMETpUYECKOW Tmporpeccuu. JIMHEHHBI U
SKCIIOHEHIMAIIBHBIN pocT. Yueno e. Popmyna CIOKHBIX MPOUEHTOB. Vcnonb30BaHue nporpeccuu s
pelIeHus peasibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

HenpepbiBHble (YHKIMUM M UX CBOMCTBA. TOYKM pa3pbiBa. ACHUMOTOTHI T'padUKOB (QYHKIUH.
CpoiicTBa (QYHKIMI HENpephIBHBIX Ha OTpe3ke. MeToa HWHTEpBaJOB [UIsl pEIleHUs HEepPaBEHCTB.
[TpuMeHeHne CBOWCTB HENIPEPBIBHBIX (DYHKIUN TSl pEIICHHS 3a/1a4.

[lepBas u BTOpas npousBoanbsie GpyHkuu. OnpeneneHue, reOMeTpUIECKUi U (PU3NIECKH CMBICIT
MIPOM3BOTHOM. Y paBHEHHE KacaTEIbHOMN K TpaduKy G yHKIHH.

[IpousBonubie 3nemMeHTapHBIX GyHKIME. [IpousBomHas cymMMmbl, HPOU3BENEHUS, YACTHOTO U
KOMIIO3ULIUHU (PYHKITHH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, Omepaluu HaJ MHOXECTBaMH M HX cBoicTBa. [lmarpammbsl Oiinepa—BenHa.
[IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO arlrapaTa JUuisi OMMCaHUsl PealbHbIX MPOLIECCOB U SIBJIICHUU,
IIPU PELICHUN 3a]a4 U3 IPYIUX y4EOHBIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOHMCTBO MaTEMAaTHUECKOrO OOBEKTa, CIEJCTBHE, JJI0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHUS.



IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS YUYEBHOI'O KYPCA «AJITEBPA U

HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIA YPOBEHb) HA

YPOBHE CPEJHEI'O OBIIETI'O OBPA30BAHUA
JJUYHOCTHBIE PE3YJbTATbBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TMO3WUIMK O0YyYaIOMIEerocsi Kak aKTHBHOTO M OTBETCTBEHHOIO
YJieHa POCCHUUCKOTrO OOIIeCTBa, MPEICTABICHHE O MAaTeMaTHYeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TPaKTAHCKOTro oOmiecTBa (BBIOOPHI, OMPOCHI M JIPYroe),
YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMU HHCTUTYTaMU B COOTBETCTBHHM C HMX (QYHKIHUSAMH U
Ha3HAUYCHHEM;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUUCKOM TPaXTAHCKONH HIESHTUYHOCTH, YBAXXEHHUS K TMPOILIOMY M
HACTOSAIIEMY POCCUHWCKOM MaTEMAaTHKH, LUEHHOCTHOE OTHOLIEHUWE K JOCTHIKEHUSM POCCUUCKUX
MAaTeMaTUKOB U POCCHUMCKOW MAaTEMAaTHUYECKOW IIKOJbI, UCIOJIb30BAHUE ATUX JIOCTHXKEHUH B IAPYTUX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHWE JYXOBHBIX I[EHHOCTEH POCCHICKOTO Hapojna, cHOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUs, 3TUYECKOr0 MOBEICHHUS, CBA3aHHOIO C MPAKTHUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAyKU U
JEeSATEIILHOCThIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIA[a B IIOCTPOCHUE YCTOMYUBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs SCTETUKY MAaTeMaTHYECKHUX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3aJa4, pEHICHUW, paCCYXACHUN, BOCHPUUMYUBOCTH K MAaTEMaTHYECKHUM acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHIUTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUS MPHUMCHITh MAaTEMaTHYCCKUE 3HAHUS B WHTEpecax 370pPOBOTO U
0e30macHOro oOpasza >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (30pPOBOE MHTAHUE,
cOamaHCUPOBAHHBIA PEXUM 3aHITHA W OT/ABIXA, PETyJsipHas (U3NYECKash aKTHBHOCTH), (hU3MUECKOE
COBEPIICHCTBOBAHUE MPH 3aHITUAX CIIOPTUBHO-0310POBUTEIIBHON IE€SATEILHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYIy, OCO3HAHHME IIEHHOCTH TPYAOTIOOMUS, HMHTEpeC K pa3lu4yHbIM cdepam
MpoPECCUOHAIIBHON  JIESTEIPHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW M €€ TPWIOKEHUSIMH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BHIOOP Oynymiel mpodeccuu W peanu3oBbIBaTh COOCTBEHHBIC KHU3HECHHBIC
IJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTe€MaTHYeCKOMY OOpa3OBaHHI0 M CamMoOOpa3oBaHUIO Ha
MPOTSHKEHUM BCEM KU3HM, TOTOBHOCTh K AKTUBHOMY YYAaCTUIO B PEHICHUM NPAKTUYECKUX 3a]1a4
MaTeMaTU4eCKOW HaNpaBJIEHHOCTH;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS

c(hOPMUPOBAHHOCTb  DKOJIOTHYECKOM  KyJIbTypbl, IOHUMAaHHE  BIUSHHUS  COIMAJIBHO-
HKOHOMMYECKUX MPOIIECCOB HA COCTOSIHHE MPUPOJAHON U COLMANIBHON Cpelbl, 0OCO3HAHHE TI00aIbHOTO
XapakTepa JKOJIOTHYECKUX MpoOJeM, OpHEHTAIMs Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAaHUM s
pelieHus 3aa4 B 00JIaCTH OKPY>KaIoIe cpebl, MIIaHUPOBAHNE TIOCTYNKOB U OI[EHKH MX BO3MOXKHBIX
MOCTEACTBUM JJISI OKPYKAOLIEN CPENBI;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKM U OOIIECTBEHHOW MPAKTUKH, TTOHHMMaHUE MAaTeMaTHYeCKOW HAyKH Kak cdepbl 4eToBedeCKOU
NESTETLHOCTH, JTAloOB €€ Pa3BUTHS W 3HAYUMOCTH JUISl PA3BUTHS IMBWIM3AIMU, OBJIAJCHHUE SI3BIKOM
MaTe€MaTUKU U MaTEMaTUYECKON KYyJIbTYypOH KaK CpPEeICTBOM MO3HAHUS MUPa, TOTOBHOCTh OCYIIECTBIISATh
MIPOEKTHYIO U UCCIIEIOBATEIBCKYIO IEITEIbHOCTh WHIUBUIYAIbHO U B TPYIIIIC.

METAIIPEJIMETHBIE PE3YJIbTATDI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE N1eHCTBHS

ba3oBble Jornyeckne 1eMCTBUSA:

BBISIBIIATh M XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKH MATEMATHYECKUX OOBEKTOB, MOHSATHMH,
OTHOIICHUH MEXKAYy TOHATUSAMHU, (OPMYIUPOBATH  ONpPENCICHUS TMOHSITHHA, YCTaHABIUBATh
CYIIECTBEHHBIH NpPU3HAK KiIacCU(PHUKAIMK, OCHOBAHUSA JUIsi OOOOINEHHS W CpaBHEHUs, KPUTEPUU
MMPOBOIMMOTO aHAJIN3A;



BOCIIPUHMMATh, (HOpMYyIHpOBaTh M  MPeoOpa3oBBIBATH CYXKIEHHUS: YTBEPAMUTENbHbIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUns B (paKkTax, JaHHBIX,
HAOJMIOACHUAX M YTBEPXKACHUAX, MpeanaraTb KPUTEPUM JUIsl BBIABICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYU;

JIeJIaTh  BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aK/I4YEHUN, yMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTh CaMOCTOSTENIBHO JJOKA3aTelbCTBA MATEMAaTUYECKMX YTBEPKACHUH (IpsMble U OT
NPOTHBHOTO), BBHICTPAMBATh APTYMEHTAIMIO, MPUBOIUTH MPUMEPHl U KOHTPIPHUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

BBIOMpATh CIoco0 perieHus yueOHOH 3amaum (CpaBHUBATh HECKOJBKO BapUAHTOB pEIICHUS,
BbIOMpPaTh HauboJee MOIXOASIIMMI ¢ Y4ETOM CaMOCTOSTENbHO BBIIACICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

UCIOJb30BAaTh BOIPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT IO3HAHHUA, (DOPMYIUPOBAThH
BOIPOCHI, (PUKCHPYIOLIHE IPOTUBOPEUNE, Mpo0IeMy, YCTaHABIMBATh UCKOMOE U JaHHOE, (POpMUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO ITO3HULIAI0, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAHUE 10 YCTAHOBJIECHUIO
0COOEHHOCTEH MaTeMaTHYecKoro OOBEeKTa, SIBIEHUS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (OpPMyJIUpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM HPOBEAEHHOIO
HAOJIOACHNS, WCCICIOBAHUSA, OLCHUBATh JIOCTOBEPHOCTh IOJYYCHHBIX pPE3YJIbTAaTOB, BHIBOAOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IIPOLIECCa, a TaKXKe BBIIBUraTh IPEIIOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanmueii:

BBIIBJIATh J1€(UIUTHI MHGOpPMALMK, JAHHBIX, HEOOXOJUMBIX JAJs OTBETa Ha BOMNPOC U JJs
pellIeHus 3a/1auH;

BbIOMPATh HHPOPMALIMIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, aHAJIU3UPOBaTh, CUCTEMAaTHU3UPOBATh
Y MHTEPIIPETUPOBATH HHOOPMAIIHIO PA3IMIHBIX BUJOB U (OPM IPEIICTABICHIS,

CTPYKTYpUpOBaTh HMH(}OpMaIMIO, MPEACTAaBIATh €€ B pa3iMyHbIX (opMax, WIIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSTENEHO CHOPMYITMPOBAHHBIM KPUTEPHSIM.

KoMMmyHukaTnBHBIE YHHBepcaJlbHble YUeOHbIe qeliCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUSI B COOTBETCTBHM C YCIOBUSIMHM U LEJIIMU OOLICHMS,
SCHO, TOYHO, TPAaMOTHO BBIPaKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX M IHUCBMEHHBIX TEKCTax, JaBaTb
MOSICHEHMSI 110 XO/1y pELIeHMs 33/1a4i, KOMMEHTHPOBATh MOJIyYE€HHBIH pe3ybTaT;

B X07Ie 00CY>KI€HUs 3a7aBaTh BOMPOCHI 110 CYIIECTBY 00CYX/1aeMOi TeMbI, TPOOJIEMBI, pelIaeMoi
3aJlauM, BBICKA3bIBATh MJIEW, HAICJICHHbIE Ha TOMCK pELIEHUs, COMOCTABJIATh CBOU CYXKIEHHUS C
CYXKJEHUSMHM JIpYT'MX YYacTHUKOB JMajora, OOHapyXHWBaThb pa3M4M€ M CXOJACTBO IO3ULUH, B
KOPPEKTHOI opMe popMyIupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPENCTABIATh PE3YNbTAaThl PEUICHMs 3aJauyd, »OKCIEpUMEHTAa, HCCIEI0BaHUA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad MPE3CHTAlUd U OCOOEHHOCTEH
ayUTOPHH.

PerynsiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranmu3anus:

COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 3a7auu, BEIOUPaTh CrIoco0 pemeHus ¢ y4€TOM UMEIOLINXCS
PECyYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATh BapUAHTHI PEIIEHU ¢
y4€TOM HOBOM WH(OpMaIuy.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMM IO3HABATENIbHON peQuIeKCMM KaK OCO3HAHHS COBEPIIAEMBbIX JACUCTBUU H
MBICIMTENBHBIX MPOLECCOB, MX pPe3yJbTaTOB, BIAAECTh CIHOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS
IIpoLecca 1 pe3yJibTaTa pelIeHHsl MaTeMaTH4YECKON 3a1auH;



MIPENBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIpM pELIEHMM 3a/Jayd, BHOCUTH
KOPPEKTHBBl B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUSM, OOBSICHATh MPUUMHBI JOCTHIKEHUS WIN
HEIOCTWKCHHUS Pe3yJIbTaTOB JIEATENILHOCTH, HAaXOIWTh OIIMOKY, /1aBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMmecTHasi 1eATEJILHOCTD:

IIOHMMaTb M MCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW M MHIMBHUIYalbHOH paboOThl IpH
peleHny y4eOHbIX 3aad, MPUHUMATh LIEJIb COBMECTHOW ESATEIbHOCTH, TNIAHUPOBATH OPraHU3AIUI0
COBMECTHOH paloTbl, paclpenesaTh BUJbl PabOT, JOrOBapUBATHCSA, 00CYKIATh MPOLECC U PE3yJbTaT
paboTbl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJICH;

Y4acTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CykaAeHUs, OOMEH MHEHUH, «MO3TOBBIE IITYPMBbI»
U HHBIE), BBIIOJHATh CBOK 4acTb pabOThl U KOOPAMHUPOBATH CBOM AEUCTBUS C APYTUMHU WICHAMU
KOMaH/Ibl, OLICHUBATh KaY€CTBO CBOETO BKJIaZa B OOLIMIA MPOLYKT 110 KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJEHCTBUSL.

INPEJIMETHBIE PE3YJIBTATDBI

K xoHny o6yuyenus B 10 kiaacce o0yyaromuiicst Moxy4uT CieayrolIMe MPEAMETHbBIE PE3YJIbTaThl
[0 OTJENIHBIM TeMaM pabodel MporpaMMel yueOHOro Kypca «Ajiredpa M Hadansa MaTeMaTHYECKOro
aHaJIu3a»:

Yuciia 1 BbIYHCICHUSA:

CcBOOO/HO ONEPUPOBATh MOHITUSIMU: PALIMOHAIBHOE YHMCIIO0, OECKOHEUHAs TeproudecKas Apoob,
IIPOLIEHTBI, UPPALMOHAIBHOE YMCI0, MHOXKECTBA PALMOHAIBHBIX M ACHCTBUTEIBHBIX YHMCEI, MOIYJIb
JIEHCTBUTEIILHOTO YHCIIA;

IPUMEHATh JAPOOM M MPOLEHTH Ui pelleHHs] NMPUKIATHBIX 337ad U3 pasjIMYHbIX OTpaciieit
3HaHUH U PEaJbHOM )KU3HU;

IPUMEHATHh NPUOIHKEHHBIC BEIUUCIICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUJIKY U OLIEHKY pe3yJbTaTa
BBIYHCIICHHUI;

CBOOOJHO ONEpUPOBATh MOHATUEM: CTEIIEHb C LIEJIbIM [TOKAa3aTeIeM, UCII0JIb30BaTh MOIXOASLIYIO
dbopMy 3anMcH JEHCTBUTENFHBIX YUCET U PEIICHHs MPAKTHYECKUX 33/1a4 U MPECTaBICHUS JaHHBIX;

CBOOO/THO ONIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOOJTHO ONIEPUPOBATH MOHATHIAMU: JIOTapu(PM yHcia, JeCATUYHbIE U HATypaJIbHbIE JTOTapH(pMBbI;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOI'O apryMEHTa;

OIIEpUPOBATh NOHATHUAMU: aPKCUHYC, APKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO OINEpPUPOBATH MOHATHSAMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO, PaBHOCHIIbHBIE
YpaBHEHHUSI U ypaBHEHUS-CIIE/ICTBUS, PABHOCHJIbHbIE HEPaBEHCTBA;

MPUMEHATh pa3IMYHbIE METO/Ibl PELICHUs PALMOHAIBHBIX U JAPOOHO-PALMOHANBHBIX YpaBHEHUH,
MIPUMEHSITh METOJ1 MHTEPBAJIOB JUIsl pEIICHNS HEPaBEHCTB;

CBOOOJHO OMNEpUPOBATh MOHATUSAMHU: MHOTOWIEH OT OJHOM MEepeMEHHOW, MHOTOWIEH C IENbIMU
K03 duLeHTaMHi, KOPHU MHOTOWJIEHA, IPUMEHATh JI€JICeHNE MHOIOWIEHAa Ha MHOTOWIEH C OCTaTKOM,
TeopeMy be3y u teopemy Buera s pemenns 3anay;

CcBOOO/JIHO ONEpUPOBATH MOHATHSAMH: CHUCTEMa JIMHEHHBIX ypaBHEHUM, MaTpula, ONpEeAeTUTeNb
MaTpulbl 2 X 2 W €ro reoMETpUYECKUil CMBICI, UCIOIb30BaTh CBOMCTBAa ONpeAenuTens 2 X 2 ans
BBIUMCJICHHS €r0 3HAUYEHHUS, IPUMEHSATh ONPECIIUTENH JIUIsl PEICHHUs] CUCTEMBbl JIMHEHHBIX YpaBHEHHUIA,
MOJIETIMPOBaTh PpEaJbHBIE CHUTYallMd C IIOMOIIBIO CUCTEMBl JIMHEMHBIX YpaBHEHHMH, HCCIEIOBATH
MIOCTPOCHHBIE MOJIENTM C TOMONIbI0 MATPHUI] U OINpeAeNuTeNIel, MHTEPHPETUPOBATh MOTYyYEHHBIN
pe3yJbTarT;

HCIIOJIb30BaTh CBOMCTBA NEHCTBUI C KOPHSAMU JJIsl MpeoOpa30BaHUsl BhIPAXKEHU;

BBINOJIHATE MPE0Opa30BaHUsl YUCIOBBIX BBIPAKEHHM, COAEPKAIIUX CTENEHU C PallMOHAJIbHBIM
MOKa3aTeseM;

MCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB Il MpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAXKEHUH;



CBOOOJHO ONEpUPOBATh MOHATHAMHU: HPpPALMOHANbHBIC, MOKa3aTeJIbHbIE U Jorapudmuyeckue
YpaBHEHMsI, HAXOIUTh UX PEIICHUS C TOMOIIBIO PABHOCUIIBHBIX IIEPEXOJ0B MIIH OCYIIECTBIISAS IPOBEPKY
KOpHEH;

IIPUMEHSATh OCHOBHbIE TPUTOHOMETPUUYECKHE bopMmyb Ui npeoOpa3oBaHus
TPUTOHOMETPHUECKUX BBIPAKEHUI;

CBOOOJHO OINEPUPOBAThH MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHATh HEOOXO0AUMBIE
(bopMyIIBI TSl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJICJINPOBaTh PEabHbIE CUTYAllMM Ha S3bIKE alureOpbl, COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA MO YCIOBHIO 33Jaud, MCCIIEOBATh MOCTPOCHHBIE MOJEIN C HCIOJIh30BAHMEM armapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: (PYHKIMS, CIIOCOOBI 3aaHusl (GYHKLUHU, B3aUMHO OOpaTHbIE
¢byHKIMM, KOMIO3MIMA (GYHKUMHA, Tpaduk (QyHKIMH, BBIIOJHATH 3JEMEHTapHBIE MPeoOpa3OBaHUS
rpadukoB PyHKITUI;

CBOOOJHO OIEPUPOBAThH MOHATUSMHU: OOJIACTH OINpPENCIICHUS] U MHOXKECTBO 3HAYCHUU (PYHKIIUH,
HYJIH QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATHh MOHATHAMH: YETHBIC U HEUETHBIC (YHKIMHU, MEPUOANYECKHE (DYHKITHH,
IPOMEXYTKM MOHOTOHHOCTH (YHKLIMH, MaKCUMyMbl U MHHMMYMbl (QYHKLIHH, HauOojbllee U
HaMMEHbIIee 3HaYeHNEe (PYHKIIMH HA TIPOMEKYTKE;

CBOOOJIHO ONIEPUPOBATH MOHATHIMMU: CTETIEHHAs (QYHKIUS C HATYPaJIbHBIM U LEJIBIM [TOKa3aTeleM,
rpaduK CTENEHHOW (PYHKIMHU C HATYPAJIbHBIM U LENBIM ITOKa3aTesieM, TpaduK KOpHS N-0i CTENEHH Kak
(byHKLIMN 0OpaTHOM CTENEHH ¢ HATypaJIbHbIM ITOKa3aTeseM;

OIIEpPUPOBATH MOHATUSMHU: JIMHEHHAs, KBapaTU4HAs U ApOOHO-THHEWHas (YHKINH, BBITOIHATH
3JIEMEHTApHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX I'PaHKOB;

CBOOOJTHO OTIEPHPOBATH MOHATUSMU: TTOKA3aTeIbHAs U Jorapudmuueckas GyHKINH, UX CBOMCTBA
U rpadUKH, UCTIOIB30BaTh UX IPa(UKH Ui PELICHUs YpaBHEHUH;

CBOOOJHO OIEPUPOBATH TMOHATHUSMHU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpEEIICHUE
TPUTOHOMETPHUUECKUX (PYHKLIMN YHUCIOBOTO apryMeHTa;

UCTOJIB30BaTh Tpaduku HYHKIMNA A UCCIETOBAHUS MPOLECCOB U 3aBUCHUMOCTEH MPH PEIICHUH
3aJ]a4u U3 JPYrux y4eOHbIX MPEIMETOB U PealbHOM JKU3HU, BBIpaXKaTh (OpMysIaMi 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

Hayana maTeMaTH4ecKOro aHaIn3a:

CBOOOJHO OIEpPHPOBATh TOHATHSAMH: apu(MeTHYecKas U TeOMETpHYEecKas IPOTPECcCHs,
O0eckOHeuyHO YyObIBaroIass TreoMeTpHuYecKas Mporpeccusi, JHMHEHHBIH M SKCIIOHEHLUUAIbHBIA pOCT,
(dbopMyIa CI0KHBIX POIIEHTOB, UMETh MPEJICTABIICHHE O KOHCTAHTE,

UCIOJIb30BATh MPOTPECCUH [T PELICHUS peabHbIX 3aay MPUKIATHOIO XapaKTepa;

CBOOOTHO OTIEpPUPOBATH TIOHSATHUSIMH: MOCJIEIOBATEIBHOCTb, CTIIOCOOBI 3aJJaHus
MoCJe/I0BaTeIbHOCTEH, MOHOTOHHBIE W OIPaHUYEHHbIE IIOCJIEOBATEILHOCTH, MOHUMAaTh OCHOBBI
3apOXKICHUS] MATEMATUIECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPUPOBATH MOHATHAMMU: HENPEPbIBHbIE (PYHKIIUHU, TOUKU pa3pbiBa rpaduka GpyHKIUH,
acCUMMNTOTHI rpaduka QyHKINH;

CBOOOJHO ONEpHUPOBATH MOHATHEM: (DYHKIMS, HENpEpbIBHAS Ha OTpe3Ke, MPUMEHSTh CBOICTBa
HETPEPBIBHBIX (DYHKITMIA IJIs1 pelIeHns 3a/1ad;

CBOOOJHO OIEpUPOBATh MOHATUSAMU: TEpBas U BTOpas MPOM3BOJHBIE (PYHKIIMH, KacaTeiabHas K
rpaduky GyHKIUY;

BBIUUCIISATH POU3BOJHBIE CYMMBI, TPOM3BEICHNS, YACTHOI'O M KOMIIO3HIIMH JIBYX (DYHKIIMMH, 3HAThH
MIPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIINH;

HCIOJIb30BATh T€OMETPUUYECKHUH U (PU3NUECKUN CMBICT POU3BOTHOMN /TS peIlIeHHs 3a/1a4.

MHo:xecTBa H JIOTHKA:

CBOOO/THO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallUU HaJl MHOXKECTBAMH;

WCTIOJh30BATh TEOPETUKO-MHOXKECTBEHHBIN ammapar Uisi ONMHCAHWS pPEalbHBIX MPOIECCOB H
SBJICHUM, TIPU PEIICHUH 3a/]1a4 U3 APYTUX y4EOHBIX IMPEAMETOB;

CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: OMNpeAETIeHHEe, TeOpeMa, ypaBHEHHE-CIIeACTBUE, CBOWCTBO
MaTeMaTHIeCKOT0 00BEKTa, J0KAa3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS 1 HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
n/n NMPOrpamMmblI Bcero Og”po‘ﬂbm’le [%aKanecmae o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
MHO0X€eCTBO IECTBUTEIIbHBIX YNCET.
1 Mmuorowiensl. PannoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
ypaBHEHU I
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
1[EJIBIM MOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0l CTENEHHU. 15 1
HppanuonaibHble ypaBHEHUS
4 [TokazarenpHas pynkmwms. [TokazareapHbIe 10 1
ypaBHEHUS
Jlorapudmuueckas QyHKIHUS.
) 18 1
Jlorapudmuueckue ypaBHeHUs
6 TpuronHomeTpuuecKne BHIpAXKEHUS U 29 1
ypaBHEHUS
7 ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1
8 HenpepoiBuble ¢pyakiuu. [Iponsoanast 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs 5 5
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




