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XaKknMoB:

HaTanus s
AHHOTAILMSI oranna
K PABOYEMUA ITPOI'PAMME BHa
YYEBHOI' O KYPCA «AJITEBPA»
YIJYBJEHHBIN YPOBEHD

VY4eOHbIil Kypce «Anredpa 1 Hauajga MaTEMaTHYECKOTO aHAIN3a SIBISIETCS. OJTHUM
13 HanOoJiee 3HaUMMbIX B MPOTpaMMeE CPEIHEro O0IIero 00pa3oBaHus, MMOCKOJIBKY, C
OJIHOM CTOpPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy Il M3y4eHHUS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroll CTOPOHBI, (OPMHUPYET JOTHYECKOE U
abCTpakTHOE MBIIUIEHHE OOy4YaroIMXCsl Ha YpPOBHE, HEOOXOIUMOM JUIsl OCBOEHHUS
MH(GOPMaTUKH, OOILIECTBO3HAHMS, UCTOPUU, CIOBECHOCTH M JIPYIMX JUCHUIUIMH. B
pamMKax JaHHOTO Y4YeOHOro Kypca oOydarolMecs OBJaJE€BalOT YHUBEPCAIbHBIM
A3BIKOM COBPEMEHHOW HayKd, KoTopas (GOpMYyJIHpPYEeT CBOU JIOCTHIKEHHUS B
MaremMaTudeckou gopme.

VY4eOHblll Kypc anreOpbl W Hadall MaTeMaTHUYeCKOro aHaliu3a 3aKJIabIBacT
OCHOBY JIJIsl YCIIEITHOT'O OBJIQZICHUS 3aKOHAMU (PM3HKH, XUMUHU, OUOJTIOTUH, TOHUMAHUS
OCHOBHBIX TEHJCHLMHA Pa3BUTHS 3KOHOMHKM M OOIIECTBEHHOM >KU3HHU, MO3BOJISIET
OPUEHTHUPOBAThCS B COBPEMEHHBIX LHUPPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO MCIOJIb30BaTh UX JIs IajbHEHIIEro 00pa3oBaHus U B IOBCEIHEBHOM KU3HU.
B 10 )€ Bpems oBianeHHe abCTPAKTHBIMU M JIOTMYECKH CTPOTMMU KOHCTPYKUHSIMHU
anreOpbl 1 MATEMaTUYECKOT0 aHAJIM3a PAa3BUBAET YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTh, JOKa3bIBaTh YTBEPKACHHS C IMOMOIIbI0 MHIYKUIUU U
paccykJIath  JE€QyKTUBHO, UCIOJIb30BaTh  00OOIIEHHME M  KOHKPETU3ALMIO,
abCTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUECKOE MBIIICHHUE.

B xome wu3yueHus ydeOHOro Kypca «Auredpa M Hayalga MaTeMaTHYECKOro
aHanu3a» OOy4YarolIMecs MOJY4YarOT HOBBIM ONBIT PEHICHHUS NPUKIAJAHBIX 33]ad,
CaMOCTOSATENIbHOTO TOCTPOCHUSI MATEMaTUYECKUX MOJENEH peallbHbIX CHUTYallHi,
MHTEPHPETALNN MOJTYYSHHBIX PEIICHUN, 3HAKOMSITCSL C PUMEpaMy MaTEMaTUYECKUX
3aKOHOMEPHOCTE B  MpHUpOAE, HAyKe U  HCKYCCTBE, C  BBIJAIOIIUMHUCS
MaTEeMaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYyeOHblli Kypc 00J1aJa€T 3HAYUTENIbHBIM BOCHUTATEIbHBIM MOTEHIIMAJIOM,
KOTOPBIM  peayin3yeTcss Kak uepe3 YyuyeOHbId MaTepuall, CIOoCOOCTBYIOIIUM
(OpMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK M depe3 cneuuduky ydeOHOU
NeSTeNbHOCTH,  TpeOylolmed  NpOJOJDKUTENbHOM  KOHILIEHTpAllMM  BHUMAHMS,
CaMOCTOSTENIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ynbTar.

B ocHoBe mMeToauku oOydeHus ajireOpe v HadajlaM MaTeMaTH4eCKOro aHaiau3a
JICKUT N€ATEIbHOCTHBIA MPUHIUIT OOYUEeHHUS.

B cTpykType yuebHOro Kypca «Anredpa U Hayana MaTeMaTHUYECKOTO aHAIN3a»
BBIJICNICHBl  CJIEAYIOIIME  COAEpKATEIbHO-METOAMYECKUe JuHuu: «Yucna wu
BblunucHeHUs», «DyHKIuU u rpaduxm», «YpaBHEeHHUS U HepaBeHCTBay, «Hauama



MaTEMaTUYECKOro  aHanu3a», «MHoxecTBa H  JIOTMKa». Bce  OCHOBHbIE
coJlepKaTeIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCsl Ha TMPOTSHKEHUH JBYX JIET
oOy4eHHsI Ha YpOBHE CpeIAHEro o0Iiero oopa3oBaHUs, €CTECTBEHHO JOMOJHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMU U paszjenamu. JJaHHbIN yueOHBIH
Kypc SBJISIETCSI HMHTETPATUBHBIM, IOCKOJIBKY OOBEOUHSET B cebe cojepikaHue
HECKOJIbKUX MAaTeMAaTHUYECKUX JMCUUIUIMH, TaKUX Kak aiuredpa, TPUTOHOMETpHS,
MaTEMaTUYECKUN aHaIu3, TEOpUs MHOXKECTB, MaTeMaThieckas Jioruka u apyrue. Ilo
Mepe TOro Kak oOydJarouiuecsi OBJaJeBaloT BCE 0oJiee MUPOKUM MaTeMaTUYECKUM
anmapaToM, y HHUX MOCIEAO0BaTeIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMAaTUYECKYI0 MOJEIb peaJbHOM CHUTyallud, TPUMEHSATh 3HAHMS,
MOJIYYCHHbIE TIPU H3YYEHUU Y4eOHOro Kypca, i PEIICHHs CaMOCTOSTEIbHO
chOpMyITUPOBAHHONW MAaTeMaTHYECKOW 3ajadyu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxxarenpHo-MeTOMYeCKass JMHUSA «UWcia W BBIYUCICHUS» 3aBEPIIACT
dbopMUpOBaHNE HABHIKOB HUCIOJIB30BAaHUS JACHCTBUTEIBHBIX HYHCEN, KOTOpOE OBLIO
HayaTo Ha ypOBHE OCHOBHOTO 001iero oopa3zoBanusa. Ha ypoBHe cpenHero oOriero
oOpa3oBaHus 0c000€ BHUMaHUE yaemseTcs: GOPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX
BBIYHCIICHHUH, BKIIOYAIOMINX B Ce0s MCIOIb30BAHKUE PA3IUYHBIX (POPM 3aIUCH YHCTIa,
YMEHHE JeNaTh NPUKHUIKY, BBINONHATH MPHOIMKEHHBIC BBIYMCICHUS, OICHUBAThH
YHCIIOBBIC BBIPAKEHUS, PabOTaTh ¢ MaTeMaTHYECKHMMH KOHCTAHTAMHU. 3HAKOMBIC
00y4aroIuMcsi MHOKECTBA HATYPaIbHBIX, IENbIX, PAIIHOHATBHBIX U EHCTBUTEIBHBIX
YHCeIT JOTIOTHSFOTCS MHOKECTBOM KOMIUIEKCHBIX YHCell. B Ka)X10M U3 3THX MHOKECTB
paccMaTpuBalOTCsA CBOMCTBEHHBIC €My CIEU(BUISCKUE 3aJa49H U OTIEpAIiH: JIeTICHUE
HAIIEJIO, OTIEPUPOBAHNE OCTaTKaMHU Ha MHOXKECTBE IIEJIBIX YHCEJ, 0COOBIE CBOMCTBA
paIoHaJIbHBIX W HUPPALMOHAIBHBIX YHCEN, apu(METHYECKUE OIepalnu, a TaKxKe
W3BIICUCHHE KOPHS HATypalTbHOW CTEMEHH HAa MHOMXECTBE KOMIUIEKCHBIX YHCEll.
bnarogaps mocnemoBaTenbHOMY pACIIMPEHUIO Kpyra HCIOJNb3YyEeMbIX YHCeT W
3HaKOMCTBY C BO3MOKHOCTSMH WX TPUMEHEHUS JJIs PEIIeHUs DPa3IMYHBbIX 3ajad
dbopMupyeTcsi TpencTaBiIeHHE O €IUHCTBE MAaTeMAaTUKH KaK HaykKd U e€ poiu B
MOCTPOCHUN MOJIENeH peallbHOTO MHpa, IIUPOKO HCIONB3YIOTCS 0000I1IeHne |
KOHKpETH3aIusl.

Jluanst «YpaBHEHUsST M HEPABEHCTBA» pPEATU3yeTCsl Ha TPOTSHKCHHH BCETO
oOyueHHusl Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus, MOCKOIbKY B KaXJI0OM pas3zele
[IporpaMMbl TIpeyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3adad. B pesynbrare
oOydaroluecsi OBJAJEBAIOT PANIUYHBIMU METOAAMH pEIICHUS palUOHAIbHBIX,
UPPALMOHANIBHBIX, [IOKA3aTeIbHBIX, JIOTapu(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHU, HEPaBEHCTB W CHUCTEM, a TaKXe 3aJad, COJEepKallUuX IapaMeTphl.
[TommyueHHblE yYMEHHUS LIMPOKO HCHOJB3YIOTCS MpPH HCCIEAOBAHUU (DYHKIUN C
MOMOIUIBIO MPOU3BOIHOM, IPU PELICHUU MPUKIAAHBIX 337a4 U 33]1a4 Ha HaXOXKICHHE
HauMOOJBIINX U HAUMEHBIIUX 3HaueHuM QyHkuuu. J(aHHas comepkaTenbHAs JTHHUS
BKJIIOUAET B ce0s Takke (popMHpoBaHME YMEHUIN BBIMOJIHATH pacuéThl Mo (popmyram,



npeoOpa3oBaHus  pallMOHAJBHBIX, HPPAIMOHATIBHBIX U  TPUTOHOMETPUUYECKUX
BBIpQKEHUH, a TaKKe BBIPAKEHUH, COAEpIKAIIUX CTENeHHu u Jiorapudmbl. biaromaps
U3YYEHHUIO are0pandeckoro Marepuajia IPOMCXOJIUT JalIbHEHIee pPa3BUTHE
QITOPUTMUYECKOTO U aOCTPAaKTHOTO MBINUICHUS OO0ydJaronumxcs, (QopMUpYIOTCS
HaBBIKM JIEIYKTUBHBIX PACCYXKJIEHUM, pabOThl C CHUMBOJBHBIMH (opmaMu,
MPEJCTABICHUS] 3aKOHOMEPHOCTEW M 3aBUCUMOCTEN B BHUJIC PABEHCTB U HEPABEHCTB.
Anrebpa mpearaet 3QQPEeKTUBHbIE MHCTPYMEHTHI ISl PEIICHUS] MPAKTHYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJlay, HArjsIHO JEMOHCTPUPYET CBOU BO3MOXKHOCTH Kak
sI3bIKa HAYKH.

ConepxarenpHo-MeToaudeckas JuHUS «DyHKIMM W rpaduKu»  TECHO
NeperyieTaeTcs ¢ IPyTUMH JTUHUSIMH Y4eOHOTO Kypca, MMOCKOJIBKY B KAKOM-TO CMBICTIE
3aa€T  TMOCJIEAOBATEIbHOCTh HW3YYEHHS Marepuaia. 3ydeHWe CTENeHHOU,
MOKa3aTeJIbHOMU, JIOTapu(MHUIECKONH M TPUTOHOMETPHUUECKUX (PYHKIIMH, UX CBONCTB U
rpadMKOB, HCMOJb30BaHUE (YHKIUNA IS pEIICHUS 3ajlad M3 APYTUX YYeOHBIX
MPEIMETOB U PEATLHOM KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKHUM aHAJIU30M, TaK
U C pelieHreM ypaBHEHUN W HepaBeHCTB. [Ipu 3ToM 0G0sbIIOE BHUMAHHE YIETISICTCS
(hOopMUPOBAHUIO YMEHHUS BBIpakaTh (HOPMyJIaMH 3aBUCHUMOCTH MEXKIY Pa3IudHbIMU
BEJIMUMHAMHU, UCCIEAOBATh MOJyUYCHHBIC (PYHKIIMH, CTPOUTh MX rpaduku. Marepuan
ATOM COAEpkKATEJbHOM JIMHUM HAaIleJIeH Ha pPa3BUTUE YMEHUW W HABBIKOB,
MTO3BOJISTIONINX BBIPAYKAaTh 3aBUCHMOCTH MEXKY BEJIMUYMHAMHU B Pa3IMUHON (opme:
aHAJMTUYECKOM, TpauuecKkoi U cioBecHO. Ero m3ydyeHue cnocoOCTByeT pa3BUTHIO
AITOPUTMHUUECKOTO MBIIIJICHHUS, CIIOCOOHOCTH K OOOOIIEHWI0 M KOHKPETH3AIUH,
HUCIMOJIb30BAaHUIO aHAJIOTHI.

ConepxarenpbHas JnuHHus «Hadama MaremMaTMdeckoro aHajin3a» MO3BOJISIET
CYIIECTBEHHO PACIHIMPUTh KPYyr KaK MaTeMaTHYeCKHUX, TaK M TPHUKIAIHBIX 3ajaad,
JOCTYIMHBIX OOYYarOImUMCS, TaK KaK y HHX TMOSBISETCS BO3MOXKHOCTh CTPOHUTH
rpadUKu CIOXKHBIX (DYHKITUH, OTIPEACNIATh UX HAUOOJIBIIINE M HAUMCHBIIINE 3HAUYCHHUS,
BBIYUCIIATH TUIOMAAU (GUTYp M O0OBEMBI TEN, HAXOAUTh CKOPOCTH M YCKOPCHHS
npornieccoB. JlaHHas cojaep)kaTefibHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTHU
MOCTPOCHUSI MAaTEMATUYECKUX MOJEJIEH pealbHbIX CUTYyallui, MO3BOJISIET HAXOAUTh
HaWIy4lllee PEIICHHE B MPUKIAIHBIX, B TOM YHCJE COLHAIbHO-DPKOHOMUYECKUX,
3alayaXx. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MAaTHYECKOTO aHaliu3a CIOCOOCTBYET
Pa3BUTHIO aOCTPAaKTHOTO, (HOPMATBHO-JIOTHYECKOTO W KPEATUBHOTO MBIIIICHUS,
(hOpMHUPOBAHUIO YMEHUN pPACIO3HABATh MPOSBICHUS 3aKOHOB MaTEMaTHKHU B HayKe,
TeXHUKEe M ucKyccTBe. OOydaromuecss y3HAIOT O BBIJIAIONIUXCS pe3yJbTarax,
MOJTYYEHHBIX B X0JI€ Pa3BUTUSI MATEMATUKH KaK HayKH, 1 00 UX aBTOpax.

CO}Iep)KaTeHBHO-MCTO)II/I‘ICCKaH JUHUS «MHO0KECTBA U JIOTHKA) BKIIFOYACT B ceO0s
QJIEMCHTLI TCOPUHU MHOXKCCTB U MaTeMaTUUYE€CKOM JIOTUKHU. TCOPGTI/IKOMHO)KGCTBCHHBIC
MMPCACTABJIICHUSA IIPOHU3BIBAIOT BECH KYPC IIKOJBHOM MAaTE€MaTUKH U nmpeajararoT
HauoOoee YHHBepcaHBHBIﬁ SA3BIK, O6’b€I[HH}IIOHlHﬁ BCC pa3aciibl MAaTCMAaTHKU H e€
npnno;xe}mﬁ, OHM CBA3BIBAIOT Pa3HbIC MATEMATHYCCKUC OUCHUIIIIMHBI WM HX



IPWIOKECHUS B eIMHOE Iiejoe. [103ToMy Ba)XHO JaTh BO3MOXXKHOCTH OOyYarOIIEeMyCs
MOHMUMAaTh TEOPETUKO-MHOXECTBEHHBINH  S3BIK COBPEMCHHOM MaTEMaTUKH M
UCIIOJIB30BaTh €T0 IS BBIPAXKCHHS CBOMX MbICIICH. JIpyrMM Ba)kKHBIM ITPHU3HAKOM
MaTEeMaTHUKH KaK HayKH CIIeAyeT IPU3HATh CBOMCTBEHHYIO € CTPOroCTh 000CHOBAaHUM
U CJICIOBaHUC OMPECIEHHBIM MPaBUlaM ITOCTPOCHUS JT0Ka3aTeIbCTB. 3HAKOMCTBO C
AJIEMCHTAMH MAaTEMaTHYEeCKOW JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIIJICHUST OO0YYarOIIUXCs, MO3BOJIIET MM CTPOUTH CBOM PACCYXICHHUS HAa OCHOBE
JIOTUYECKUX TIPaBUII, (GOPMUPYET HABBIKH KPUTHYECKOTO MBIITUICHHS.

B yueOHOM Kkypce «AnreOpa ® Hadajla MaTEMaTHYECKOTO aHAIU3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO0 MOJICIUPOBAHUSA, KOTOPBIC TMPHU3BAHBI
CIOCOOCTBOBAaTh  (POPMUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJICICH  peallbHBIX
CUTYyallMi, HCCJICIOBAHUS OJTHX MOJICJICH ¢ TOMOIIBIO ammapara aireOpbl Hu
MaTeMaTHYECKOr0 aHajn3a, HMHTEPIPETAllMM IOJYYCHHBIX pe3yIbTaToB. Takue
3aJIaHMsl BIUICTCHBI B KaXKJIBIH M3 pa3JiejoB IPOrpaMMbl, TIOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJB3YeTCsS IS PEIICHHS NPUKIATHBIX 3anad. Ilpu
pPEIICHUM  peaJbHBIX  NPAKTHYCCKUX  3adad  oOydJaromiuecs  pa3BHUBAIOT
HAOJIIOJIATEIBHOCTh, YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIb30BaTh aHAJIOTHIO, 0000MaTh ¥ KOHKPETU3UPOBATH IIPo0ieMy. JlesITeIbHOCTD
110 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKJIAJIHBIX 3a/1a4 OPTaHU3yeTCs B MPOIIECcCe
W3YYCHHS BCEX TeM yUeOHOTo Kypca «AnreOpa v Hayajla MaTeMaTHISCKOTO aHATH3ay.

Ha m3yuenue ydueOHOro Kypca «Anredpa u Havaja MaTeMaTHYCCKOTO aHAJIA3a»
orBoxutcs 272 vaca: B 10 xmacce — 136 gacoB (4 yaca B Henenmio), B 11 kimacce — 136
4yacoB (4 4yaca B HEJIETIO).
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