AHHOTaAUA
K paboyeii mporpaMme y4eOHOro mpeamera «Anaredpa 1 Hayaja MaTeMaTHIeCKOTO aHaTH3a)
(yrimyOneHHBINH yPOBEHB)

Pabowyas mporpamma yweOHOro Kypca paspaborana Ha ocHoBe DenepanbHOTO
roCyJJapCTBEHHOIO 00pa30oBaTEIbHOIO CTAaHIapTa CpelHero obuero odpazoBaHMs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIIEMBIX K MaTeMaTHYECKOMY OOpa3OBaHUIO, U
TpaguLMi poccuiickoro oOpa3zoBaHus. Peanu3anus nporpamMMbel oOecrieunBaeT OBJaJIeHHUE
KJIIOYEBBIMH KOMITETCHIIUSMH, COCTABISIONIMMUA OCHOBY ISl CAMOPA3BHTHS W HENPEPHIBHOTO
0o0pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOIO M IIO3HABATEIILHOTO DPAa3BUTHUSA
JTUYIHOCTH 00YJAFOIIHXCSI.

VYueOHblil Kypc «AureOpa W Hayala MaTeMaTHYECKOTO aHalMu3a» SBIAETCS OIHUM U3
HanOoJiee 3HAYUMBIX B IPOrpaMMeE CpETHEero oOmero oOpa3oBaHMs, IOCKOJBKY, C OJHOM
CTOPOHBI, OH 00€CHeuynBaeT MHCTPYMEHTAIbHYIO 0a3zy [Uid H3y4eHHs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOE M aOCTPAKTHOE MBIIIJICHHUE
o0yyaroImuxcss Ha YpOBHE, HEOOXOIMMOM Uil OCBOEHHMsSI HMH(OpPMATHKH, OOLIECTBO3HAHMS,
UCTOPUM, CIOBECHOCTM M JpPYyruX JUCHMIUIMH. B pamkax paHHoOro y4yeOHOro Kypca
oOyyaroliyecsi OBJIAJIEBAlOT YHHBEPCAJIbHBIM  SI3BIKOM COBPEMEHHOM HayKu, KOTOpas
(dopMynHupyeT CBOM TOCTHKECHHUS B MATEMaTHUECKOW (hopme.

VY4eOHbli Kypc anredpbl M HayaJll MaTeMaTHYECKOro aHalIW3a 3aKJIaJbIBa€T OCHOBY JUIs
YCIIEIIHOTO OBJIAJICHUSI 3aKOHaMH (DU3MKH, XUMHH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX
TEH/EHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOH >KHM3HH, MO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(POBBHIX W KOMIBIOTEPHBIX TEXHOJOTHX, YBEPEHHO HCIOIB30BATh WX IS
JanpHeimero oOpa3oBaHUS W B IOBCEJHEBHOM KHM3HM. B TO ke BpeMs OBjaJeHHe
aOCTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIMSAMH aireOpbl 1 MaTeMaTHUECKOTO aHAJIN3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb MCTUHHOCTb, JOKa3bIBaTh
YTBEPXKJICHHSI C TTIOMOIIBIO MHAYKIMH U PACCYX AATh ACTYKTHBHO, UCIOIB30BaTh 0000IICHNE H
KOHKpPETH3al1io, a0CTparupoBaHUWE W aHAIOTUI0, (QOPMUPYET KpEaTHMBHOE U KPUTHUYECKOE
MBIIIICHHE.

B xone m3yuenus yueOHOro kypca «Anrebpa M Hayajga MaTeMaTHYECKOro aHaIu3a»
oOyuaroluecss MOJy4yaloT HOBBIM ONBIT pPELIEHUS MPUKIAJHBIX 3a4a4, CaMOCTOSTEIbHOIO
IOCTPOCHHUS MaTeMaTHYECKUX MOJeNel pealbHbIX CHUTyallud, MHTEpIpeTalud IOJyYCHHbIX
peLIeHNH, 3HAaKOMSITCS C NIPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPHUPOJE, HAYKE U
UCKYCCTBE, C BBIJAIOIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Y4eOHbIll Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIN
peanu3yeTcsi Kak depe3 y4deOHbI MaTepuall, CIOCOOCTBYIOIIMH (HDOPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK M 4epe3 cneuuduky ydeOHOH  JHeATeNnbHOCTH, TpeOyromen
IPOJOJDKUTENbHON  KOHLEHTpPALlMM  BHHUMAHUS, CaMOCTOSTEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIy4E€HHBII pe3yJbTar.

B ocHoBe meronuku oOyueHus anreOpe M HayalaM MaTEMAaTUYECKOrO aHAIM3a JISKUT
JeSITeIbHOCTHBIN MPHHLIUT 00y4eHUSI.

B crpykType yueOHoOro kypca «Airedpa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a» BbIJCIICHbBI
CIIEYIOIINE COJEpPKATEIbHO-METOANYECKHE JUHUU: «Yucna U BblUUCICHUS», «DYHKIUU U
rpadukny, «YpaBHEHUs U HepaBeHCTBa», «Havana maTeMaTHueckoro aHaau3za», «MHOXKeCTBa U
Joruka». Bce OCHOBHBIE CO/AEPKATEIBHO-METOJNYECKUE JIMHUM H3Y4arOTCs Ha HPOTSHKEHUU
JBYX JieT oOy4eHMsI Ha ypOBHE CPEIHEro oOIIero oO0pa3oBaHMsl, €CTECTBEHHO JOIMOJIHSASA IPYT
Jpyra W TIOCTEIIEHHO HACBIIIAsACh HOBBIMH TEMaMH M paszaenaMu. JlaHHBIA y4eOHBIH Kypc
SBIISIETCS MHTETPAaTUBHBIM, IIOCKOJbKY OOBEIMHSET B cebe colepKaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCHUIUIMH, TAKHX Kak aireOpa, TPUTOHOMETpPHUsS, MaTeMaTHYECKUI aHau3,
TEOpHsl MHOXECTB, MaTemMaTHueckas joruka u jpyrue. [lo Mepe Toro kak oOydarouruecs
OBIIa/IeBalOT BcE 0oJiee MIMPOKMM MAaTEMaTHUECKHUM amIapaTroM, Yy HHUX IOCIeI0BaTEIbHO
dopMHpyeTCsl U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJeNb pealbHOMN
CUTyalluH, TMPUMEHATh 3HAHMSA, TOJIYYCHHBIC NPU HM3YYCHHU Y4eOHOrO Kypca, Uil PEUICHUs



CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOW 3aJaud, a 3aTeM HMHTEpIpeTUPOBATH
CBOM OTBET.

ConepkarenbHO-MEeTOAMYECKass  JuHUS  «Yucia W BBIUMCICHHUS»  3aBEpIIacT
(GbopMUPOBaHHE HABBIKOB HCIIOJIB30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpPOE OBLIO HAYaTO Ha
ypOBHE OCHOBHOTro 00mIero obpazoBanusa. Ha ypoBHe cpeanero oOiero oopasoBaHus ocodoe
BHUMAHUC y,[[GJI?[GTC?[ q)OpMI/IpOBaHI/IIO HAaBBIKOB paIII/IOHaJIBHBIX BI)ILII/ICJIGHI/II;'I, BKJIOYAKOIIINX B
ce0sl MCMONb30BaHUE PA3MUYHBIX (OPM 3aMUCH YHUCIIA, YMEHHUE JeNaTh MPUKHUIKY, BBHITOJIHATH
HpI/I6JII/I)KéHHI)I€ BBIYUCICHUS, OIICHUBATh YHCJIOBBIC BI)Ipa)KeHI/IFI, pa6OTaTI) C MaTCMAaTUYCCKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYalOUIMMCS MHOXKECTBA HATYPaJbHBIX, IIEJIBIX, PALIMOHAIBHBIX U
I[GﬁCTBHTGJIBHBIX YUCCJI OOIIOJIHAKTCA MHOXECTBOM KOMIIJIICKCHBIX YHUCECII. B KAXXI0OM H3 3TUX
MHO>KECTB pPacCMaTpPUBAIOTCA CBOWCTBEHHBIE €My clieliu(pruecKre 3a/1a4u U ONepaluu: JeJIeHne
HAIeJIO, OIEPUPOBAHME OCTATKAMH Ha MHOXKECTBE IICJIBIX 4YHCEN, OcCOoOble CBOKMCTBA
pPalMOHAIBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(PMETHUCCKHE OTEpPAIMK, a TAK)KE H3BJICUCHHE
KOpHS  HAaTypaJlbHOM  CTEIIEHM Ha  MHOXECTBE KOMIUIEKCHBIX  4Hcenl.  biaronmaps
MOCNIEAOBATEIbHOMY  PACIIMPEHHIO Kpyra HCIOJb3YeMbIX YHCET M 3HAKOMCTBY C
BO3MOXHOCTSIIMHU UX HpI/IMeHeHI/IFI JUJIA pGHIGHI/Iﬂ pa3J'II/I‘~IHBIX 3a1a4 @OpMpreTCH HpeZ[CTaBJIeHI/Ie
0 €IMHCTBE MaTeMAaTHUKH KaK HAyKH U €€ POJIH B IOCTPOSHUHU MOJIENIeH PeaTbHOr0 MUPA, MIMPOKO
UCTIOJIBE3YIOTCST 0000IICHIE U KOHKPETH3AIHS.

Jlunus «YpaBHEHHS U HEPABEHCTBA» pPeajM3yeTcs Ha MPOTSHKEHUH BCETO OOY4YeHHS Ha
YpOBHE cCpeaHero oOmero oOpa3oBaHMs, IIOCKOJBKY B KaXIoMm pasnene [Iporpamwmbl
MPEeyCMOTPEHO pEeIlleHuEe COOTBETCTBYIOIIMX 3ajad. B pesynbTate oOyyarouiuecs: OBJIaJeBAIOT
pa3JII/I‘~IHI)IMI/I METOAaMHU pGHIeHI/Iﬂ paIII/IOHaJII)HBIX, I/IppaLII/IOHaJII)HBIX, IIOKa3aTCJIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHI, HEPABEHCTB M CHUCTEM, a TakKe 3ajad,
coaep;xanmx HapaMeTpI)I. HOJ’Iy‘-IeHHBIG YMGHI/IH IHI/IpOKO I/ICHOJH)?;YIOTC?I HpI/I HUCCICOOBAHUN
(GYHKIUI ¢ TOMOIIBbIO TPOU3BOIHON, IPH PEHICHUH MPUKIIAAHBIX 33/a4 U 3a/1a4 Ha HaXOXKJIEHUE
HaI/I6OJII)IHI/IX U HAMUMCHBIINX 3H21‘-I€HI/II>1 q)YHKLII/II/I I[aHHaﬂ coz[epmaTeJn,Haﬂ JINHUA BKJIFOYACT B
cebst Takke (QopMUPOBAHHWE YMEHHUH BBIIONHATH pacu€Thl Mo (GopmynaMm, IpeodpazoBaHUs
paLII/IOHaJH)HI)IX, I/IppaIII/IOHa.HBHI)IX 158 TpI/II‘OHOMeTpI/I‘-IGCKI/IX BI)Ipa)KeHI/If/'I, a TaKXe BI)Ipa)KeHI/If/'I,
CoJlepKalliX CTerneHu U Jyorapudmel. braromaps wusydeHHIO anreOpanyeckoro Marepuana
HpOI/ICXOI[I/IT I[aJII)HGI\/JIHIGG pa3BI/ITI/I€ aJII‘OpI/ITMI/I‘-IGCKOFO 158 a6CTpaKTHOFO MBIIJICHUA
oOyuaromuxcsi, (GOpMUPYIOTCSI HABBIKU JEIYKTUBHBIX PacCyKIeHUM, paboThl C CUMBOJIbHBIMU
dbopmamu, mpeCcTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anre6pa npesuiaraet 3Qp¢GeKTUBHbIE HHCTPYMEHTHI ISl PEICHUS TPAKTUYECKUX U €CTECTBEHHO-
HaquBIX 3aJa4d, HarjisiiHo [[GMOHCTpI/IpyeT CBOH BO3MOKHOCTHU KaK sI3bIKa HaYKI/I.

CopepxarenbHo-MeToauueckass TuHUS «DyHKIUU U TpaduKu» TECHO NEperieTaeTcs ¢
JPYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJIBKY B  KakOM-TO  CMbICIE  331aéT
MOCNEAOBATEIbHOCT,  M3yUEHHs  MaTepuana. V3ydeHue  CTENeHHOH, MOKa3aTelbHOM,
JOTapu(PMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIUHA, MX CBOMCTB M TpauKOB, UCIIOIb30BaHUE
byHKIUI AN perieHus 3aqad U3 JPYrUX y4eOHBIX MPEAMETOB U pPEalbHOW JKU3HU TECHO
CBA3aHO KaK C MaTeMaTUYECKUM aHAJIM30M, TaK U C PELICHUEM ypaBHEHUM M HepaBeHCTB. [Ipu
9ToM OOINbIIOE BHHUMaHUE ynemnseTcss (GOPMUPOBAHUIO YMEHHUS BbIpaxaTh GopMylaMu
3aBUCHUMOCTH MG)KZ[y pa3JII/I‘~IHI)IMI/I BE&IM4YnHaMM, UCCIICOA0OBATh HOJIyquHI)IG (1)YHKIII/II/I, CTpOI/ITI)
ux rpaduku. Marepuan 3Toi copepKaTelIbHOM JIMHUY HAIEJIeH Ha Pa3BUTHUE YMEHUI U HABBIKOB,
ITIO3BOJISFOIIIUX BI)Ipa)KaTI) 3aBUCUMOCTH MG)KI[y BCIIMUNHAMHN B p%HHQHOﬁ q)OpMGZ
aHAIUTUYECKOW, Tpaduueckod U cioBecHOW. Ero wu3yueHue crmocoOCTBYEeT pPa3BUTHUIO
aJIFOpI/ITMI/ILIeCKOI‘O MBIIIJICHUA, CHOCO6HOCTI/I K O606HI€HI/IIO 158 KOHerTI/I3aHI/II/I,
HCIIOJIBL30BAHHUIO aHAJIOTHH.

ConepxkarenbHas nuHus «Hadanma maTeMaTHYecKOro aHajin3a» MO3BOJISIET CYIIECTBEHHO
pacUIMpUTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHBIX 00YyJarolInmMcs,
TaK KaK y HHUX IMOSIBIISICTCS BO3MOXHOCTh CTPOUTH TPadUKU CIOXKHBIX (DYHKIUH, ONPEensiTh UX
HauOOoJbIIMEe U HAUMEHbBIIINE 3HAYCHUS, BRIYUCIATH IUIOMWAAN QUTYp U 0OBEMBI TEJ, HAXOAUTH
CKOPOCTHM W YCKOpeHHMs TiporieccoB. JlaHHas conepkaTesibHas JIMHUS OTKPBHIBAET HOBBIC



BO3MOXKHOCTH TIIOCTPOCHHUS MaTeMaTHYECKUX MOJICNICd pPealbHbIX CHUTYallMid, MO3BOJISCT
HAXOJWTh HAWIy4Ilee PEIICHHE B TPHUKIATHBIX, B TOM YHCIE COIUAITBHO-DKOHOMUYECCKHX,
3aa4yax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOI0 aHaiu3a CIOCOOCTBYET pPa3BUTHUIO
abCTpakTHOTO, (HOPMATBLHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTHUKH B HayKe, TEXHUKE U UcKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOIINXCS PE3yJIbTaTax, MOJyYCHHBIX B XOJIC PA3BUTHS MAaTEeMATHKHU KaK HAyKH, U
00 UX aBTOpAX.

CopepxarenpHO-MeTOUYECKass JIMHAS «MHOXKECTBA W JIOTHKAa» BKIIOYaeT B ceOs
JJIEMEHTBl TEOPUHM MHOXKECTB M MAaTEMAaTUYeCKOW JIOTMKH. TeopeTHKO-MHOXKECTBCHHBIC
MPEJICTABICHHUS TIPOHU3BIBAIOT BECh KypC IIKOJIBHONH MaTeMaTHKU W MpeajiaraloT Hamboliee
YHHUBEPCAIBHBINA S3bIK, OOBCIUHSIONIMNA BCE pa3jieibl MAaTEMATUKU M €€ MPHIOKEHHUH, OHH
CBSI3BIBAIOT Pa3HbIC MATEMATUYCCKUE TUCIUTUTHHBI M UX TIPHJIOKEHUS B euHOe 1ennoe. [loaTomy
BRXHO JIaTh BO3MOXXHOCTh OOYyYaroleMycsi MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHUKA W HCIOJB30BaTh €ro IS BBIPAXEHUS CBOMX MbICieH. Jpyrum
BR)XHBIM MPHU3HAKOM MaTEeMAaTUKHU KaK HAyKH CIEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH W  CJIEJOBAaHWE OMNPENEICHHBIM TMpaBHJIAM TIOCTPOCHHS  JIOKA3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MAaT€MaTH4YEeCKOW JIOTHKU CIHOCOOCTBYET DPa3BUTHUIO JIOTHUECKOTO
MBIIUICHUS] 00YYaIONINXCsI, MO3BOJISIET UM CTPOHUTH CBOW PACCYXJICHHS Ha OCHOBE JIOTHYCCKHX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILJICHHUS.

B yueOGHOM Kypce «Ausrebpa W Hadajga MaTEMaTHYECKOTO aHAIW3a» MPHUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJICIIMPOBAaHUsS,  KOTOpbIE  MpPHU3BaHBI  CHOCOOCTBOBATH
(OPMUPOBAHHIO HABBIKOB ITOCTPOCHHSI MOJEICH pEAbHBIX CUTYaIllMid, WCCIICIOBAHUS 3THX
MOJIeNIeli C TOMONIBID ammaparta ainreOpbl M MaTeMaTHYeCKOTO aHaiu3a, WHTepPIpeTalluu
MOJTy4YEHHBIX PE3yJabTaTOB. Takwe 3aaHus BIUICTEHBI B KXABIH W3 Pa3lielioB IPOTPAMMBI,
MIOCKOJIBKY BECh MaTepuai y4eOHOro Kypca IIMPOKO HCIOJIb3YETCS Ul PEIICHHS MPUKIATHBIX
3amad. llpm pemeHum peaqbHBIX MPAKTHYCCKUX 3aJad  OOydYarommecs pPa3BUBAIOT
HaOJIF0IaTEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTpParupoBaThCs, HCIOJIb30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH Mpodiemy. JlesTensHOCTh 1O (POPMHUPOBAHUIO
HABBIKOB PEIICHHsSI IPUKIIAIHBIX 33/1a4 OPraHU3yeTCs B MPOIIECCE U3YyUSHHsI BCEX TeM Y4eOHOTo
Kypca «AnreOpa 1 Hayalia MaTeMaTHYECKOTO aHATTN3ay.

Ha nzyuenune yaeOHOro Kypca «Anredpa u Hayaina MaTeMaTH4ecKOro aHann3a(yriryOJIeHHbIH
ypOBEHb) 0TBOAUTCSA 272 yaca:

e 10 xmacce — 136 yacoB (4 yaca B HEZCIIO),
e 11 kmmacce — 136 yacoB (4 yaca B HEJEIIO).

4 )
JOKYMEHT MOAMUCAH
SMEKTPOHHOW NOAMUCHIO
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