AHHOTaIUs K pabodeii mporpamme
1o yueOHOMY Kypcy «Anredpa u Hadaiaa MaTeMaTUIeCKOro aHaIu3ay (yriTyOJIeHHBIH
YPOBEHB)
Ha YPOBHE CpeIHEero o0Iero oopa3oBaHus

IlosicHuTenbHAS 3anMCKa

VYueOHblii Kypc «Anrebpa M Hayajla MaTEeMaTHMYECKOTrO aHallM3a» SIBISETCS OJHUM U3
Haubosee 3HAUYMMBIX B MPOrpaMMe CpeIHero oOImero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIbHYIO 0a3zy Ui HM3y4eHHsS BCEX EeCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHUECKOe M aOCTPAKTHOE MBIIIJICHHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOJAMMOM i OCBOCHMUS HH(POPMATHKHU, OOIIECTBO3HAHUSA,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  SI3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VYueOHblif Kypc anreOpbl M Hayajdl MaTeMaTUYeCKOTO aHaliu3a 3aKJIaJbIBaeT OCHOBY JJIs
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS DKOHOMHKH M OOINECTBEHHOH >KM3HHW, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIONb30BaTh WX IS
JanbHEWIero oOpa3oBaHHMs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpems OBjIaJleHue
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl ¥ MaTeMaTUYEeCKOrO aHaIn3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh HWCTHHHOCTH, JOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIMH U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpETH3aIUlo, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xone um3ydeHus yuyeOHOro kypca «Aisrebpa M Hayalga MaTeMAaTUYECKOTO aHAIM3a»
oOyJaromuecs: TOMy4aloT HOBBIM ONBIT pEIICHHUs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJIEJeH pealbHbIX CUTYyalluld, UHTEPIpPETalrud MOTy4YEeHHBIX
pELIeHNH, 3HAKOMATCS C IpUMepaMi MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpHUpoJe, HayKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATHIECKIMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIil Kypc o0safaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHBIH MaTepuall, CIocOOCTBYIOIIUN (OPMHPOBAHHIO HAYYHOT'O
MHUpPOBO33pEHHUS, TaKk M depe3 crneunpuky y4dyeOHOM  JesATeNbHOCTH, Tpedyromen
NPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHUSI, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJYYECHHBIN PE3yNbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
JeSITeIbHOCTHBIN PUHLUI 00y4EHusl.

B ctpykType yuebHOro Kypca «Anredpa 1 Hauajaa MaTeMaTUYECKOT0 aHaJIN3a)» BbIIEICHBI
CIIEAYIOIINE COAEPIKATEIbHO-METOJMUECKre JTHHUN: «Yucina W BBIYKCICHU», «DYHKIUU WU
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hadana maremaTHueckoro aHanusa», «MHoXecTBa 1
Joruka». Bce OCHOBHBIE coaepXkaTeabHO-METOAWYECKHE JIMHUU H3y4yaloTCsl Ha MPOTSHKEHUH
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
Jpyra W TIOCTENEHHO HACHIIIAsACh HOBBIMH TeMaMH M pasznenamu. J[aHHBIA y4eOHBIH Kypc
SBIISICTCS MHTETPAaTHUBHBIM, IIOCKOJBbKY OOBEIMHSET B cebe colep)KaHHEe HECKOJIbKUX
MaTeMaTHYeCKUX TUCLMIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTUYeCKHi aHalu3,
TEOpHsl MHOXKECTB, MaTeMaTrhdeckas jorumka u npyrue. Ilo mepe Toro kak oOydarommecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEeIbHO
dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJeNb pealbHOH
CUTyallud, MPUMEHATh 3HAHMS, TMOJTY4YE€HHBbIE NMPU HM3YYEHUH Y4eOHOro Kypca, A pelieHus



CaMOCTOSITENIbHO C(OPMYJIMPOBAHHOW MaTeMaTH4eCKOW 3ajaud, a 3aTeM HHTEPIpPEeTHPOBATh
CBOH OTBET.

CognepxxarenbHo-MeTonuueckass  JuHUS — «Yucna W BBIYMCIICHHS) — 3aBEplIaeT
dbopMupOBaHNE HABBIKOB HCIIONB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAyaTo Ha
YpOBHE OCHOBHOTO 0011ero obpaszoBanus. Ha ypoBHe cpeanero oOrero odpazoBaHus 0codoe
BHUMaHUE yjaemnsieTcss (GOpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYUCIICHUH, BKIIFOYAIONINX B
ce0st MCTIONIb30BaHNE PA3TUYHBIX (OPM 3aMUCH YHCIIA, YMEHHE JCNaTh MPUKUIKY, BHITOTHATH
npuOIMKEHHBIE BRIYUCIICHUSA, OLICHUBATh YHCIIOBBIC BHIpAYKEHUS, pab0TaTh ¢ MAaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOUIMMCSI MHOXECTBA HATYpPaJbHBIX, IENbIX, PAllMOHAIBHBIX U
JIEMCTBUTENIbHBIX YHUCEN JOIMOIHSIIOTCS MHOXECTBOM KOMILUIEKCHBIX uucesl. B KaxaoM U3 3Tux
MHO>KECTB PaCCMATPUBAIOTCS CBOWCTBEHHBIC €My CIieln(DUUECKUE 3a/1a9u U OTIepaIiu: JelICHUe
HAIEJIO, ONEPUPOBAHME OCTAaTKAMM Ha MHOXECTBE IENbIX 4Hced, O0coOble CBOMCTBa
paloHaIbHBIX U UPPALMOHATBHBIX UYKCeN, apu(MeTHyecKue Oornepaluu, a TakKe H3BICUYECHUE
KOpHSI  HAaTypaJIbHOM  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  bmaromaps
MOCJICIOBATEIbHOMY — PAaCIIMPEHHUIO Kpyra HCIOJIB3YeMbIX YHUCEeNT W 3HAKOMCTBY C
BO3MOXXHOCTSIMU UX MPUMEHEHHUS IJIsl PEIIeHUs Pa3INuHbIX 3a/1a4 (OPMUpPYETCs MPECTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIETIEH pealbHOI0 MUPA, IIIUPOKO
UCTIOJIE3YIOTCST 0000IICHIE U KOHKPETU3AIHS.

Jlunusa «YpaBHEHUSI U HEPABEHCTBA» PEATM3YETCS HAa MPOTSHKEHUHM BCErO OOy4YEHHUs Ha
YpOBHE cpenHero oOmiero oOpa3oBaHMs, IOCKOJIBKY B KaxaoMm paszaene I[Iporpammbl
MPEeyCMOTPEHO PEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbTare oOyyaroniyecsi OBIaJeBalOT
pa3IMYHBIMU ~ METOJAaMHU  pEIICHUS palUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEIbHBIX,
norapu(pMHYECKUX U TPUTOHOMETPUUYCCKUX YPABHCHHIA, HEPABCHCTB M CHCTEM, a TaKXke 3ajad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHHsI IIMPOKO HMCHOJIb3YIOTCS IPHU HMCCIEIOBAaHUU
GbyHKIMI ¢ TOMOIIbIO TPOU3BOAHOMN, IPU PEIICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJIBIINX W HAMMCHBINUX 3HAaYeHUH QyHKuuu. JlaHHas copepkarenbHas JIMHUS BKIIOYACT B
ceOst Takke (OPMUPOBAHWE YMEHUH BBINONHATH pacu€Tel 1o (opmyrnaM, TpeodpazoBaHUs
palMOHANbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TaK)K€ BBIPAKECHU,
COJIepKallNX CTEeMeHu u JorapudMmel. braromaps wu3ydeHHIo anreOpanyecKkoro Marepuana
MPOUCXOAUT JaNbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIILJICHUS
oOyyJaronuxcsi, OPMHUPYIOTCS HABBIKH JIETYKTUBHBIX PACCYKJICHHUM, paOOTHI C CUMBOJILHBIMU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEIICHHs] IPAKTHUECKUX U €CTECTBEHHO-
Hay4YHBIX 3a]1a4, HAIJSITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

ConeprkarenbHo-MeToauuecKass TUHUS «DyHKIUA U TpaduKu» TECHO TEPEIIeTaeTcs C
OpYTMMH  JIMHHSIMH ~ y4eOHOro  Kypca, TMOCKOIBKY B  KakOM-TO  CMBbICIE  3adaéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. V3ydeHue  CTENeHHOHM, IOKa3aTelIbHOM,
Jorapu(MUUECKO U TPUTOHOMETPUUYECKUX (PYHKIIUNA, X CBONCTB M rpadMKOB, UCIIOIH30BAHUE
GyHKUMA UIsT pelIeHus] 3a/ad U3 JPYruX Y4eOHBIX TMPEAMETOB W PEAbHOW J>KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKHUM aHAJIM30M, TaK U C pEeUICHUEM ypaBHEHUN U HepaBeHCTB. [lpu
9TOM OOJbIlIOe BHUMaHUE yaensercs (QOPMUPOBAHUIO YMEHHS BBIpaXaTbh QopmyaamMu
3aBUCUMOCTH MEXIY Pa3IMYHbIMU BETUYMHAMU, UCCIIEIOBATh MOJyYeHHbIE (DYHKIINH, CTPOUTH
ux rpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HAlleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIAIOIINX BHIpaXKaTh 3aBHUCHUMOCTH MEXAY BEIWYMHAMH B pazNu4HON (opme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOONMIEHWI0O ¥  KOHKPETH3AIIWH,
WCITOJIb30BAaHUIO aHAJIOTHH.



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK W MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00YyJaromuMcs,
TaK KakK y HHUX IOSBISETCS BO3MOKHOCTh CTPOUTH TPAPHUKHU CIOKHBIX (DYHKIUH, OMPEICIIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHs mporeccoB. JlaHHas cojepaTelibHas JIMHUSA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHUSI MATEMAaTHYECKUX MOJEJIEeH pealbHbIX CUTyallud, I[03BOJISAET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pa3BUTHIO
abCcTpakTHOTO, (HOPMATBLHO-IOTUYECKOTO U KPEATUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUU
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTOAUYECKass JHUHUA «MHOXECTBA W JIOTMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKUE NUCUUIUIMHBI U UX MPHUIIOKEHU B euHoe 1enoe. [lostomy
BOXHO JaTh BO3MOXXHOCTh OOy4arloIeMycs IOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro Il BBIPAKEHUS CBOMX MbICiIeH. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIEeAyeT MPU3HATHh CBOMCTBEHHYIO € CTPOroCTh
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C JJIEMEHTAaMH MAaTE€MaTUYeCKOW JIOTMKH CIOCOOCTBYET DPAa3BUTHIO JIOTUYECKOTO
MBIIUICHUS OOYYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJEHUS HA OCHOBE JIOTMUECKHUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAlM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPbIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJENICH peaJbHbIX CHUTYyallui, HCCIEIOBAHUS O3TUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepual yueOHOTO Kypca HIMPOKO MCTOIB3YETCs ISl PEIICHHS MPUKJIATHBIX
3apad. [lpu pemieHuMM  peanbHBIX MPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JledarenpbHOCcTh MO (hOpMHpPOBAHHIO
HABBIKOB PEIICHHS MPUKIIAIHBIX 3a/1a4 OPTaHU3YETCs B MPOIIECCE M3YyUEHHUs BCEX TEM y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3a».

Ha u3yuenue yuebHoro Kypca «Anredpa u Hauana MaTeMaTHYeCKOTO aHATN3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



