AHHOTaNUs K padoyeil mporpaMmme no ajaredpe U HA4YaJIa MATEMATHYECKOTO
aHajm3a (yriayoJeHHblil ypoBenb) 10 kiacc.

IlosicHuTe IbLHAA 3aIMCKA

VYuebublil Kypc «Auredpa ¥ Hadana MaTEMAaTUYECKOI0 aHAJIM3a» SBJISIETCS OJTHUM U3 Hanbosee
3HaYMMbIX B IIpOrpaMMe CpeJIHero oomero oOpa3oBaHUs, IMOCKOJbKY, C OJHOW CTOPOHBI, OH
obecrieynBaeT MHCTPYMEHTAIbHYIO 0a3y Al M3Y4YEHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
Jpyroi CTOPOHBI, (HOPMUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIUICHHE OOY4YalOIIMXCs Ha YpOBHE,
HE0O0XOAMMOM JUIsl OCBOEHHS MH(OPMATHKH, OOLIECTBO3HAHMS, MCTOPUH, CIOBECHOCTH U JPYTUX
IUCUMIUIMH. B pamkax naHHOro ydeOHOro kypca oOydaroIiMecss OBJIa/IEBAIOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HAayKH, KOTOpast GOpMyIUpyeT CBOU JOCTIIKEHHS B MaTeMaTHIECKOH (opme.

VYueOHbIil Kypc anreOpbl M Hadal MaTeMaTHYeCKOro aHali3a 3akKjaJblBaeT OCHOBY IS
YCIIEUIHOTO OBJIAJICHUS 3aKOHAaMM (DU3MKHM, XMMHH, OMOJIOTMH, MOHMMAHUS OCHOBHBIX TEHAEHLMH
pa3BUTHS SKOHOMUKHM M OOIIECTBEHHOM >KM3HHU, IO3BOJSIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHX, YBEPEHHO HCIONB30BaTh HX JUIS JajJbHEWUIIEro
00pa3oBaHMs U B MOBCETHEBHOHN XKM3HU. B TO ke Bpems oBiaficHWE aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTUMM KOHCTPYKLMSIMHU aireOopbl U MaTeMaTUYEeCKOI'o aHaju3a pPa3BUBAET yYMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTH, JOKA3bIBaTh YTBEPXKAECHUS C IOMOIIBI0 MHAYKIUH U
paccyxaTh JEIyKTUBHO, MCIIOIb30BaTh O00OIIEHHE M KOHKPETHU3AIMI0, a0CTparupoBaHUE WU
aHaJIOTHIO, HOPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xome wu3ydeHuss ydeOHOro kypca «AureOpa M Hadala MaTeMaTHMYECKOrO aHalIu3a»
oOyyaroliuecs: IOJy4alOT HOBBIH ONBIT pEIIEeHUs MPUKIAAHBIX 3a/ady, CaMOCTOSTEIBHOIO
IIOCTPOCHUSI MAaT€MaTUYEeCKHMX MOJENed pealbHbIX CUTyalluld, WHTEPIPETAlUU IOJTYYEHHbIX
pelIeHni, 3HAKOMSTCS C IpUMEpaMH MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpPHUPOJAE, HAYKE U
HCKYCCTBE, C BBIIAIOIUMUCS MaTEMATUYECKUMU OTKPBITHSMH U UX aBTOPAMH.

VYuebHbIll Kypc 007a7aeT 3HAUYUTENbHBIM BOCIMTATENBHBIM MOTEHIMAJIOM, KOTOPBIH
peanu3yercss Kak uepe3 Yy4eOHbII MaTepuall, CIOCOOCTBYIOIIMN (OPMHPOBAHHUIO HAYYHOTO
MHPOBO33PEHHUs, TaK U uyepe3 crneuupuky yueOHOM IesTeNbHOCTH, TpeOyIoUel Moo KUTEIbHOM
KOHILIEHTPAallUM BHUMAHUS, CAMOCTOATEIBbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBIN
pe3yJIbTar.

B ocHoBe Mmeromukum oOyueHus anreOpe M HayalaM MaTEeMaTHYECKOro aHajlu3a JIEeKUT
NeSITeIbHOCTHBIN MPUHIUI 00yUYEHHUSI.

B crpykrype yueOHOro kypca «Anredbpa M Hayaja MaTEeMaTUYECKOTO aHAM3a» BBIICICHBI
CIIENYIOIINE COAEpKATEIbHO-METOANYECKHEe JMHUM: «Yucna u BbHUCICHUS», «DyHKIMH WU
rpadukmn», «YpaBHeHMs] U HepaBeHCTBa», «Hauanma marematmueckoro ananusza», «MHoecTBa U
Joruka». Bce OCHOBHBIE coepKATEIbHO-METOINYECKUE JIMHUM W3Y4alOTCsl Ha MPOTSHKEHUU JBYX
JeT oOydeHHUs Ha ypOBHE CpelHero oOIero o0pa3oBaHUS, €CTECTBEHHO JOMOJHASA APYr Apyra H
MOCTENIEHHO HACHIAsCh HOBBIMM TeMaMU U pazzaenamu. JlaHHbIM y4yeOHBI Kypc sBIsSeTCS
MHTErpaTUBHBIM, TOCKOJIbKY OOBEAMHSET B cebe colepiKaHhe HECKOJbKHX MaTeMaTUYeCKUX
TUCIUIUIMH, TakKuX Kak airebpa, TPUTOHOMETpPHUS, MAaTeMaTHYECKHI aHallu3, TEOpHsl MHOXKECTB,
MaTeMaThueckas joruka u apyrue. I[lo mepe Toro kak oOydaromiuecs OBlaJeBalOT BcE Oolee
IIMPOKMM  MaTeMaTH4YeCKUM  amlmaparoM, Yy HHX  [OCJeNoBaTelbHO  (OpMHpYETCs |
COBEpIICHCTBYETCS YMEHHME CTPOUTh MaTEeMaTHUYECKYyI0 MOJEIb pPEaJbHOW CUTYalluH, MPUMEHSThH
3HAHUSA, TIOJNydYeHHblE TMPU H3YYEHHH Yy4eOHOro Kypca, JUid pEIIeHUS CaMOCTOSITENbHO
copMyIHpPOBaHHONW MaTeMaTHYECKON 3aj]auH, a 3aTeM WHTEPIPETUPOBATH CBOW OTBET.

ConepxatenbHO-MeTOANYeCKas JTUHUSA «YucClia ¥ BBIUMCIEHUS» 3aBepuiaeT (pOpMHpPOBAHUE
HABbIKOB MCIIOJIb30BaHMSI J€HCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HAayaTO Ha YpPOBHE OCHOBHOTO



obmero obpaszoBanus. Ha ypoBHe cpemHero oOmiero obpa3oBaHHs 0CO00€ BHHUMaHHUE YIEISETCS
(OpMHPOBAHMIO HABBHIKOB DPALMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOLUIMX B Ce0S HCHOJIb30BaHUE
pa3nuyHbIX (OpM 3alHMCH  YMCIIA, YMEHHME JejaTh MPUKHUIKY, BBINOJHATh NPHOIKEHHbIE
BBIUUCIICHUS, OLICHMBATH YMCJIOBBIE BBIPAXEHUs, paboTaTh C MaTeMaTHYECKUMHM KOHCTaHTaMH.
3HaKOMble O0YYarOIUMCSI MHOYKECTBA HAaTypalbHbIX, LEJIbIX, PAUOHAIBHBIX U JEHCTBUTEIbHBIX
quycesl JOIOJIHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Hceld. B KaxaoM U3 3TUX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My cHenu(uueckue 3aJaud U Olepaluu: JAeJeHHe Haiedo,
OIEPUPOBAHUE OCTATKAaMH Ha MHOXECTBE LEJIbIX YHCEN, 0CcOOble CBOWCTBA pPalMOHAIbHBIX WU
UppalMOHAIIBHBIX YHCeN, apu(pMeTHYEeCKUe ONepaliM, a TAKKe H3BJICYEHUE KOPHSA HATypaJbHOM
CTENIEHU Ha MHO)KECTBE KOMILJIEKCHBIX 4Mcell. briaronaps mociaenoBaTelbHOMY PACIIMPEHUIO Kpyra
HCIOJIb3YEMBIX YHMCEJ U 3HAKOMCTBY C BO3MOXXKHOCTSIMU MX IPUMEHEHUS Ui PELICHUs Pa3Iu4HbIX
3aja4 (hopMUpYyeTCs MPEJCTABICHUE O €INHCTBE MATEMAaTUKHM KaK HayKd U €€ poJid B MMOCTPOEHHUU
MoJieJIel peaJIbHOTr0 MUPA, IUPOKO UCHOJb3YIOTCA 0000IIEHNE U KOHKPETU3ALH .

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3yeTCsl HA MPOTSHKECHUN BCErO OOYUYEeHHUs HAa YPOBHE
cpeaHero oOmero o0pa3oBaHUs, MOCKOJNBKY B KaxIoM pasnene I[Iporpammbl NpenycMOTPEHO
peleHre COOTBETCTBYIOIMX 3agady. B pesynprare oOydaromuecs OBIIAJEBAOT Pa3JIMYHBIMU
METOJAMU pEUIEHUs pPALMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTENbHbIX, JIOTapU()MUUECKUX H
TPUTOHOMETPUUECKUX YpaBHEHHI, HEPABEHCTB U CUCTEM, a TAKXKE 3a]ay, COJIEPKalNX MapaMeTphl.
[lonmy4yeHHbIE yMEHHs MIMPOKO MCIIOJB3YIOTCS TPH HCCIEJOBAaHUU (QYHKIUHA C IOMOIIBIO
IIPOM3BO/IHOM, HpPU pELICHUM MPHUKIAIHBIX 3aJad M 3aJad Ha HaXOXKICHHWE HauOOJBIIUX MU
HaUMEHbUIMX 3HadeHUH QyHkuuu. JlaHHas cojep)karenbHas JUHMUS BKJIIOYAaeT B ce0s Takxke
(dbopmMHupoBaHHE yMEHUH BBIMOMHATH pacu€Tel 1o (opmynam, npeoOpa3oBaHHs PAMOHAIBHBIX,
UPPaLMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, @ TAK)KE BHIPAKEHUH, COJIEPIKAIINX CTEIIEHU
u Jsorapudmel. braronaps u3ydeHuro anreOpanyeckoro marepuaia MPOUCXOAMT JalibHeilnee
pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAKTHOI'O MBIIUICHUS O00ydarouIuxcsi, GOpMHUPYIOTCS HaBBIKU
NeNYKTUBHBIX pacCyKIeHUH, paboThl ¢ CUMBOJIBHBIMUA (hOpMaMHu, MPEACTABIECHUS 3aKOHOMEPHOCTEN
1 3aBUCUMOCTEN B BHJIE PAaBEHCTB U HEpaBEeHCTB. AnreOpa npeiaraeT 3¢p(QeKTUBHbIE HHCTPYMEHTHI
JUI pELICHMs] NPAKTUYECKUX U €CTECTBEHHO-HAayYHBIX 3a7ad, HariIJHO JEMOHCTPUPYET CBOHU
BO3MOKHOCTH KaK sI3bIKa HAYKH.

CopepxarenbHo-MeTOoIMYeCKass JHHUS «DYHKIMM U Tpa@UKU» TECHO TMEperieTaeTcsl C
JIPYTUMHU JIMHUSIMH Yy4€OHOTO Kypca, IMOCKOJBKY B KaKOM-TO CMBICIE 3a/aéT MOCJeI0BaTEIbHOCTh
u3yuyeHus:  Mmarepuana. M3ydyeHue  CTENeHHOW, IIOKa3aTenbHOH,  JorapupmMuueckol
TPUTOHOMETPUUECKUX (PYHKIMM, UX CBOWCTB U rpauKOB, UCHOIb30BAHNE (DYHKIMH JUIs peIIeHUs
3a/la4 U3 JAPYruX y4yeOHBIX MPEIMETOB U pealbHOM JKU3HU TECHO CBSI3aHO KaK C MaTeMaTHYeCKUM
aHaAJIM30M, TaK M C pellieHueM ypaBHEHHI U HepaBeHCTB. [Ipu 3Tom Ooibllioe BHUMaHUE yIenseTcs
(opMHpPOBaHHIO YMEHHS BbIpaxaTb (OpMyJlaMU 3aBUCUMOCTH MEXIY Pa3lIUYHBIMH BEJIMYMHAMH,
HCCIeIoBaTh MOMy4YeHHbIEe (PYHKIMH, CTPOUTD UX rpaduxu. MaTepuai 3Toi cofepKaTebHON JTUHIH
HalleJIeH Ha pa3BUTHE YMEHHM W HaBBIKOB, IO3BOJISIONIMX BBIPaKaTh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3JIMYHOW (QopMme: aHANUTUYECKOM, rpaduueckoid u cioBecHoi. Ero usyuenue
CMOCOOCTBYET pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OO0OOLIEHHIO U
KOHKPETH3alluH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopepxarenbHast nuHUA «Hauana mareMaTHdeckoro aHajan3a» II03BOJISIET CYIIECTBEHHO
paciipuTh Kpyr Kak MaTeMaTUYeCKUX, TaK M MPUKIAIHBIX 3a]a4, JOCTYIHBIX 0OydaroluMmcs, TaK
KaK Yy HHUX TMOSIBIIIETCS BO3MOXXHOCTb CTPOHMTH T'paUKU CIOXHBIX (YHKIMH, ONpenenirTh ux
HauOoNbIIMEe UM HAWMEHbBIIWE 3HAUEHHS, BBIUUCIATH IUIOMAAW (UTYp U OOBEMBI TeNl, HAXOIUThH
CKOpPOCTHM M YyCKOpeHus nmpoueccoB. JlaHHass coaepxarenbHas JUHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TMOCTPOEHHS MAaT€MaTHYECKUX MOJeNIell pealibHbIX CHUTYyalllil, MO3BOJSET HAaXOAWUThH
HawIydlllee pelieHHe B NPUKIATHBIX, B TOM 4YHCIE€ COLUAIbHO-3KOHOMHUYECKHX, 3ajayax.



3HAaKOMCTBO C OCHOBAMH MAaTEMaTHUYECKOTO aHAJM3a CIIOCOOCTBYET pPAa3BUTHIO a0CTPaKTHOTO,
(opManbHO-IOTUYECKOTO U KpPEaTHMBHOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHUH pacro3HaBaThb
MPOSIBJICHUSI 3aKOHOB MAaTEMaTHKH B HayKe, TeXHMKe M HcKyccTBe. OOydwarommuecs: y3HAIOT O
BBIJAIOIIMXCS PE3YJIbTaTaX, MOIYYCHHBIX B X0/1€ Pa3BUTH MaTeMAaTHKHU KaK HAyKH, U 00 UX aBTOPaXx.

ConepkaTenbHO-MeTOANYECKas! TUHUS «MHOXECTBAa M JIOTHKa» BKIIOYAET B ce0S 3JIEMEHTHI
TCOPHUU MHOXKCCTB H MaTEeMaTHUYEeCKOM JIOTHKH. TeOpeTI/IKO-MHO)KeCTBCHHBIG MMpCACTaBJICHUA
IMPOHU3BIBAKOT BCCh KYPC IIKOJLHOM MaTEMaTHKH U npeajaararoT HauoOoee YHI/IBepcaJIbeIf/'I SA3BIK,
OOBEAMHSIOMMIT BCce pa3fenbl MaTeMaTHMKH M e€ TPHIOXKEHUI, OHM CBSA3BIBAIOT pa3HbIC
MaTeMaTU4ecKue TUCHUIUIMHBI M WX MPWIOKEHHs B eauHoe Ienoe. [losTomMy BakHO 1aTh
BO3MOXKHOCTh ~ OOy4aromemMycss TOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK  COBPEMEHHOM
MAaTEMaTUKU W HCIIOJIB30BAaTh €ro JIA BBIPAXKCHUSA CBOUX MBICIICH. I[pyI‘I/IM Ba’XHBIM IIPHU3HAKOM
MaTeMaTUKU KaK HayKH CIIeAyeT MPU3HATh CBOWCTBEHHYIO €l CTPOrocTh 00OCHOBAHMI U CIIeIOBaHME
OIpeAeIEHHBIM IPaBHIIaM ITOCTPOCHUS T0KA3aTeIbCTB. 3HAKOMCTBO € AJIEMEHTAMU MaTeMaTH4eCcKOn
JJOI'MKH CHOCO6CTByeT Pa3BUTHUIO JIOTUYCCKOI'0 MBINUJICHUA O6yanOIHHXC$I, IMMO3BOJIACT UM CTPOUTH
CBOM PACCYX/ICHUS HA OCHOBE JIOTHUECKUX MPaBUI, (POPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B y4e6HOM Kypce «Anrebpa W Hayajga MaTeMaTHYeCKOTO aHAJIHM3a» MPHUCYTCTBYIOT OCHOBEI
MaTeMaTU4eCKOro MOJECIUPOBAHUS, KOTOPHIC NMPU3BAHBI CIIOCOOCTBOBATH ()OPMHUPOBAHHIO HABBIKOB
MIOCTPOSHHSI MOJIeNICH pealbHbIX CUTYaIlUii, MCCIEIOBAHUS STUX MOJEJICH C TOMOIIBIO ammapara
anreOppl 1 MaTEMaTHMYECKOI0 aHajIN3a, MHTEPIPETALUU MOIYYEHHBIX PE3y/lbTaToB. Takue 3aJaHusd
BIUICTCHBI B KQXK/IBIH U3 Pa3/IelIoOB POrPaMMBI, IOCKOJIBbKY BECh MaTepuall yaeOHOro Kypca IMIHPOKO
UCTIONIB3YeTCS /ISl PElICHUs] MPUKIAAHBIX 3anad. [Ipu pemeHuM peanbHBIX MPAaKTHUECKHX 3aiad
oOyJaromuecsi ~ pa3BUBAIOT  HAONIONATENBHOCTh,  YMEHHE  HAXOOUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCHOJIB30BATh AHAJIOTHIO, O000IIATh W KOHKPETH3UPOBATH MpPOOIEMY.
JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKJIAJHBIX 33a7a4 OPraHU3YeTCs B MPOIIecce
U3y4YeHUS BCEX TEM y4eOHOro Kypca «Anredpa 1 Hayaja MaTeMaTH4ecKOro aHaIH3ay.

Ha u3yuenue yueOHoro kypca «Anredpa v Havajga MaTeMaTH4YE€CKOrO aHalIM3a» OTBOJIUTCS: B
10 xitacce — 136 yacoB (4 yaca B HEJIEIIO)

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Marematuka: anredpa 1 Hadyajga MaTeMaTHYECKOT0 aHaIM3a, reoMeTpus. AnreOpa u Hayana
MareMmatuueckoro ananuza. 10 — 11 kmaccsl: yue0.y1st o61ieo0pa3oBar. opraHu3aIyii: 6a30BbIif
u yriny6u. ypouu/ HHI.A.AnumoB u ap. — 7-e uza. — M: [Ipocsemenue, 2020

2. Marematuka: aredpa ¥ Hadara MaTeMaTHIECKOTO aHAJIN3a, TeoMeTprs. Anredpa U Havaia
MaTeMaTHuecKoro aHanusa. 11 kmacc: yueb./uia o0ieodpasosar. opranuzanuii/ A. I'. Mep3amsik,
B. b. Ilononckwii, M. C. SIkup. — M. : Benrana-I'pad, 2021
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