AHHOTANMA K padoyeil mporpamme
Y4eOHOro nmpeaMera «AJjiredpa v Ha4YaJIa MATEMATHYECKOI0 AaHAJIM3A.
Yray0aeHHbIH YPOBEHb)»
(nst obyuarommuxcst 10 — 11 kimaccoB)

VYueOHbIl Kypc «Anredpa W Hauajla MaTEMaTUUECKOTO aHallu3a» SBISIETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOIiiero oopa3zoBaHus,
MOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00€CIEeUrnBAET MHCTPYMEHTAIbHYIO 0a3y A
U3Y4YEHUs BCEX €CTECTBEHHO-HAY4YHBIX KYPCOB, a C APYroll CTOPOHBI, PopMHUpYET
JIOTUYecKoe M aOCTPAaKTHOE MBIIUIEHHE 00YyYalolKuXCcsi Ha YPOBHE, HEOOXOAUMOM
JUIS. OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBJIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykKH, KoTopas (OpMyJIupyeT CBOU
JTOCTH)KCHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIl Kypc anreOpbl U Hadajdl MaTEMaTHYECKOTO aHajin3a 3akKiabIBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUS YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX MJIs JaJibHeWIero oOpa3oBaHUA U B
MOBCETHEBHOM KM3HU. B TO ke Bpems oBlajieHne aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSIMH aureOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKJEHUS C MOMOIIBI0 MHAYKIIMU U PACCYXKIaTh JEIyKTUBHO, MCIOJIB30BAThH
00001IeHne W KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOTHIO, (HOPMHUPYET
KpPEaTUBHOE M KPUTHYECKOE MBIIUICHHE.

B xone usydyenus yueOHOro Kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHaMM3a» OOYYArONIMeCs IMOJy4YalOT HOBBIA OMBIT PEIICHUS TPHUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMaTUYECKUX MOJIENIEH pealbHbIX CHUTYaIUil,
WHTEPNPETAllMA  TIONYYCHHBIX  PEIICHWH, 3HAKOMSTCA C  MpUMEpaMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTE B TMPUPOAE, HAyKe U HUCKYCCTBE, C
BBITAIOIIMMUCS MAaTEMATHIECKUMU OTKPHITHSIMU M MX aBTOPAMH.

VY4eOHbIii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTCHIIAATIOM,
KOTOpPBIN peanu3yeTcsi KakK uepe3 y4eOHbI MmaTepualn, CHOCOOCTBYOIIHMA
dbopMHUpPOBaHNIO HAYYHOTO MHPOBO33PEHHUs, TaK W dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJ0KUTENBHON  KOHUEHTpPAallMM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.



B ocnoBe Mmetonuku oOydeHHsT aireOpe W HadajllaM MaTeMaTU4YeCKOro
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUN O0YYECHUSI.

B crpykType yuebHOro Kkypca «AnreOpa M Hauyajga MaTeMaTHYECKOIrO
aHaJM3a» BBIICIICHBI CIEIYIOUIUE COJIepkKaTeIbHO-MEeTouYeckue muHun: «Hucna
U BhIUHCICHUS», «DYyHKIIMU U Tpaduku», «YpaBHCHH ¥ HEpaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHaiausa», «MHoOxkecTBa U Joruka». Bce oCHOBHBIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET
o0ydyeHUss Ha YpPOBHE CpeIHEero oomiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JIpYyT JApyra YU MOCTENEHHO HACHIIAsICh HOBBIMU TeMaMU U paszzenamu. J[aHHBIHI
y4eOHBIA KypC SBJISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEeAWHSET B cebe
COJICp’)KaHME HECKOJIbKUX MAaTeMaTHYeCKUX JUCIUIUIMH, TaKuxX Kak anredpa,
TPUTOHOMETPHS, MaTEMaTUYECKUN aHalu3, TEOpUs MHOXKECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IIUPOKUM MaTEMAaTHYECKUM aImapaToM, Y HUX MOCIEI0BATEIbHO (GOPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTUYECKyI0 MOJEIb pPeaJbHOM
CUTyaIluH, MPUMCHSITh 3HAHUS, MMOJYyUYCHHBIC TIPH U3YYCHUU Y4eOHOro Kypca, s
pelIeHns caMOCTOATENIbHO CHOPMYITMPOBAHHON MaTEMAaTUUECKOM 3a7jauu, a 3aTeM
UHTEPIPETUPOBATH CBOW OTBET.

CopeprxatenbHO-MeTOANYECKasT JMHUSA «YucCiia M BBIYHCICHHUS» 3aBEpIIacT
(dbopMHUpOBaHUE HABBHIKOB MCIOJIB30BAHUS JIEHUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopasoBanus. Ha ypoBHe cpennero o0iero
oOpa3zoBaHus 0coboe BHUMaHUE  yhenseTcs  (OPMUPOBAHMIO  HABHIKOB
paIMOHANIBHBIX BBIYMCICHUN, BKIIOYAIOMIUX B Ce0s MCIOJIb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMClIa, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOTMHKEHHBIC
BBIUMCJICHUS, OLIEHWBATh YHMCIIOBBIE BBIpaKEHHS, pabOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMbIE OOYyYalolMMCSI MHOXECTBAa HATYPaJIbHBIX, IENbIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YWCET  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIOM W3 JTUX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CHenupUYECKHe 3aJaddl W OIepaluu: JeJCHHe HaIelo,
ONEPUPOBAHUE OCTATKAMHM HAa MHOXKECTBE LEJbIX 4YHCEN, OcOoOble CBOMCTBa
PaAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHIECKUE OTEepPalUU, a TaKKe
U3BJICYCHUE KOPHS HATypajJbHOM CTENEHU HAa MHOXKECTBE KOMIUICKCHBIX YHUCEI.
brnarogapsi mocnegoBaTeIbHOMY pAaCIIUPEHUIO Kpyra MCHOJBb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MOKHOCTSIMA WX TMPUMEHEHUS JJIs PEUICHUS Pa3IMYHBIX 3a7a4
dbopMupyeTcsi Tpe/ICTaBICHUE O €IMHCTBE MaTEeMaTHKHA KaK HAyKd U €€ poiid B
MOCTPOCHUU MOJIeNIe PEaIbHOTO MHpA, IIMPOKO HCIOJB3YIOTCS 0000IICHHE |
KOHKpPETHU3aIHSI.

Jluaus «YpaBHEHHsI M HEPABEHCTBA» peEaTM3yeTCs Ha TPOTSHKEHUU BCETO
o0yueHHs] Ha ypOBHE CpeaHero oOmero oOpa3oBaHMs, IMOCKOJBKY B KaXJI0M



pazznene IIporpaMmel NpenyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3aaad. B
pe3yibrate OOydalllMecs OBIAJEBAIOT PA3IUYHBIMU METOJAaMHU  PEIICHUs
pallMOHANBHBIX, HPPAlMOHAJIBHBIX, TIOKa3aTeNbHBIX, JIOTapu(PMUUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI, HEPABEHCTB W CHCTEM, a TaKXke 3ajady,
coaepxkamux napaMeTpbl. [loaydeHHbIE YMEHHMS HIMPOKO HCIOJB3YIOTCS IpHU
uccle0BaHud (PYHKIMNA € TTOMOIIBIO MPOU3BOHOM, MPHU PEUICHUU MPUKIATHBIX
3a/1a4 U 3aj7]a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIINX 3HAYCHUN ()YHKIIUH.
JlanHasi conepxaTebHas JUHUS BKIIOUaeT B ceOsl Takke (popMHUpOBaHHE YMEHHI
BBITIOJIHAITE  pacu€Tel 1o  dopmynaMm, TpeoOpa3oBaHus  palMOHAJbHBIX,
UPPAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TaKkKEe BBIPAKEHUM,
collepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anreOpanyeckoro
Marepuana  MPOUCXOAUT  JalbHEHIIee  pa3BUTHUE  AITOPUTMHUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST O0Oy4Yaromuxcs, (GOPMUPYIOTCS HAaBBIKU JIETYKTHUBHBIX
paccyxjaeHuidt, paboTel C  CUMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. Auredpa
npemiaraet 3(PQGEeKTUBHBIE HMHCTPYMEHTBI I PCEIICHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAY4YHBIX 3aJlay, HArJIsiIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
sI3bIKa HAYKH.

CopnepxxarenpbHo-MeToAnYeckass JuUHUA «DyHKIMM U TpaduKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYrUMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEILHOCTh U3YUEHUsI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeIbHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKIX (PYHKITUI, NX CBOHUCTB
U rpaduKOB, UCIMOJIb30BaHHE (DYHKIMI IS perieHus 3afad U3 APYrux y4eOHbBIX
IPEAMETOB U PEANBHOMN KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHE
ynensiercss (GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIaMu 3aBUCUMOCTH MEKIY
pa3TUYHBIMUA BEJTUYMHAMH, HCCIEOBATh TMOJYyYEHHbIE (QYHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeIbHON TUHUU HAIleJIeH Ha pa3BUTHE YMEHUM
M HAaBBIKOB, MO3BOJSIOIINX BBIPAXKATh 3aBUCUMOCTA MEXAY BEIMYMHAMHU B
paznu4HON (opMe: aHATUTHYECKOU, Tpaduueckoi u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUs «Hadana maTeMaTHYecKOTO aHain3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/1ad4,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK Yy HUX MOSIBISETCS BO3MOXHOCTb CTPOUTH
rpaduku  CIOXKHBIX (YHKIUNA, ONPENeNsiTh WX HauOOJBIINE W HAMMEHBIIHE
3HAYEHWS, BBIYHUCIATH IUIOMAAU (Guryp u oOBEMBI Ted, HAXOAWTH CKOPOCTH H
YCKOpeHus1 TmpoueccoB. JlaHHasg coaepxarelbHas JMHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,



MO3BOJIIET HAXOJWTh HAWJIydlllee peElIeHue B TMPUKIAJHBIX, B TOM YHUCJE
COLMAIIBHO-3KOHOMHMYECKHX, 3aJadax. 3HAKOMCTBO ¢ OCHOBaMHU MAaTEMATHYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (OPMaTbHO-JIOTUYECKOTO U
KpEaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TeXHHKE U HCKyccTBe. OOydarommuecs: y3HarOT O
BBIJIAIONIUXCA PEe3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB M MAaTeMaTHYEeCKON JOTUKU. TeopeTHko-
MHOECTBEHHBIE MPEJICTABJICHUS IPOHU3BIBAIOT BECh KYPC IIKOJILHON MaTeMaTHUKH
U TpejjararoT Hanbojee YHUBEPCATbHBIM S3bIK, OOBECIUHSIONINI BCE pPa3/eibl
MaTeMaTHKd U €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pPa3HbICe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX TNpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronieMycss TMOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCIOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJIEIyeT TPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
npaBWaM  TMOCTPOCHUS  JI0Ka3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTaMU
MaTEMaTUYECKOM JIOTMKK CIOCOOCTBYET pa3BUTHIO JIOTUYECKOTO MBIIIICHUS
o0Oy4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBILIUICHHS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOI'0 MOJEIMPOBAaHMS, KOTOPHIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENICH pealbHbIX
CUTyalllii, WCCIEAOBAHMS JTUX MOJENEH C TIOMOIIBIO0 armapaTta aireOpbl u
MaTE€MAaTHYECKOTO aHalIN3a, WHTEPIPETAlNN TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHus BILUIETEHBI B KAXBIM U3 pa3/iesioB MPOrPaMMbI, HOCKOJIbKY BECh MaTepHal
y4e0HOTO Kypca IIMPOKO HCIOJIb3yeTCs I PEelIeHHUs NMPUKIAAHbIX 3amad. [Ipu
pEIICHUH  pEaTbHBIX  MPAKTHYECKUX  3a1ad  oOydJaromipecss  pa3BHBAIOT
HAOJIOMATeTbHOCTh, YMEHHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOIb30BaTh  AHAJIOTHIO, 0000IMaTh M  KOHKPETHU3MPOBATH  IPOOIIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B POIIecce N3YUCHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YeCKOr0 aHAIN3a.

Ha w3yuenume yueOHOro Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).






