AHHOTAIIUSA K PABOYEM ITIPOT'PAMMBI 1O y4eOHOMY NpeAMETY
«AJredpa ¥ HaYaJIa MATEMATHYECKOI0 AHAJIM3A. YTIY0JIeHHbIN YPOBECHb)
10-11 KJIACCBI

VYueOHbIl Kypc «Anredpa W Haudajla MaTEMaTUUYECKOTO aHallu3ay» SBISIETCS
OJIHUM W3 HauboJjee 3HAYMMBIX B MPOrpamMMe CpeaHero oOIiero oopa3zoBaHus,
MMOCKOJIBKY, C OJHOM CTOPOHBI, OH OOecCreYynBaeT MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpYeET
JIOTUYECKOE M a0CTPaKTHOE MBIIIJIEHHE O0YyYalouXCcsi Ha YpPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
aucuuIiuiiH. B pamkax naHHoro ydeOHOro Kypca OOyYaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JTOCTH)KCHUSI B MAaTEMaTUUYECKOU (opme.

VYueOHbIl Kypc anreOpbl M Hayajl MaTEMaTHUYEeCKOTO aHaJIM3a 3aKJIaJlbIBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX MJIsi JalibHeWIero oOpa3oBaHUd U B
MOBCETHEBHOM KU3HU. B TO ke Bpems oBlajieHne aOCTPAaKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSIMH aureOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKJEHHUSI C MOMOIIBI0 MHAYKIIMU U PACCYXKIaTh JIE€IyKTUBHO, HCIOJIb30BAThH
00001IeHne W KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOTHIO, (HOPMHUPYET
KpEaTUBHOE M KPUTHYECKOE MBIIIUICHHE.

B xone usydyenus yyeOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOy4YaroIIMecs IMOJMy4YaloT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO TIOCTPOCHHSI MaTeMaTHYECKUX MOJIEIEeH peanbHBbIX CUTYaIlHi,
UHTEpPIpETAUUd  TOJIYYEHHBIX  PEIICHUH, 3HAKOMATCS €  [pPUMEpaMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTE B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcsi KakK uepe3 y4eOHbI MmaTepualn, CHOCOOCTBYOIIHMA
dbopMHUpPOBaHNIO HAYYHOTO MHPOBO33PEHHUs, TaK W dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHONM  KOHUEHTpPAllMM  BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH Y OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToHKN 00ydeHus anredpe u HayajlaM MaTeMaTUYECKOTO aHAIH3a
JIEKUT ACATETbHOCTHBIN MPUHIUIT 00 yUEHHUSI.

B ctpykType yuebHOTro Kypca « Anredpa 1 Hagajia MaTeMaTUIeCKOT0 aHATH3a»
BBIJICJICHBI  CIIEIYIOLIUE COAEpKaTelbHO-METOAMYEeCKUe JuHuu: «Yucia u



BbIUMCIEeHUA», «DyHKIMN U rpadukn», «YpaBHEHHUS M HepaBeHCTBa», «Hauama
MaTeMaTH4eCKOro aHanusa», «MHOXecTBa U JOrHkKa». Bce OCHOBHBIE
COZIEP/KATEIBHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS HA MPOTSIKEHUHM JBYX JET
0o0y4eHUs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS IPYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMHU U pa3jenaMu. JJaHHbIN yueOHbIN
KypC SBJISIETCS MHTEIPATUBHBIM, IOCKOJIBKY OOBEAMHSET B cebe conepKaHue
HECKOJIbKUX MaT€MaTUYECKUX TUCLUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTU4YECKNAN aHaIN3, TEOPUS MHOKECTB, MATEMATUYECKAs JJOTHKA U ipyTHe. 1o
Mepe TOTO Kak 00ydJaroniuecs OBJIaJIeBalOT BCE Oosiee MMPOKUM MAaTeMAaTUYECKUM
anmapaTroM, y HHX IOCJIEI0OBAaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHUE
CTPOUTh MaTEMATHYECKYI0 MOJENb PEAIBHOW CHUTYyallMd, NPUMEHATH 3HAHWS,
NOJIyYeHHbIE TPU HM3YYEHUM Y4YeOHOro Kypca, i PEeHIeHUs CaMOCTOSTEIbHO
chopMyIMpPOBAaHHOW MaTeMaTUYeCKOM 3a/laud, a 3aTeM HHTEpIPETUPOBATH CBOU
OTBET.

ConepxartenbHo-MeTOAMYECKas JUHUSA «YUuncna ¥ BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBIKOB MCIOIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAYaTo Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpennero oOiiero
oOpa3zoBaHus 0co00e BHUMaHUE  yhensieTcss  (OPMUPOBAHMIO  HABHIKOB
palMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOMIKUX B Cce0s HCIOJIb30BAaHUE Pa3IMYHBIX
GopMm 3amucu uyMciaa, yMEHHE JeJaTh NPUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUUCIICHHUS, OLIEHUBATh YMCIOBBIE BBIPAKEHHUs, pabOTaTh ¢ MAaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMbIE OOYYarOIMMCS MHOXECTBAa HATypaJIbHbIX, LEJbIX,
pallMOHANIBHBIX M JCUCTBUTEIBHBIX  4YMCEJ  JONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakXaoM U3 3TUX MHOXKECTB PacCMaTpUBAOTCA
CBOMCTBEHHbIE €My cHenupuuecKue 3aJaud M OIepaluu: JIeJIeHHe Haledo,
ONEpUpPOBaHUE OCTATKAMM Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOMCTBA
palMOHANBHBIX U MUPPALMOHAIBHBIX YUCEN, apu(METUUYECKUE ONEPaLUU, a TaKKe
U3BJICYCHUE KOPHS HATypajJbHOM CTEIIEHW HAa MHOXECTBE KOMIUIEKCHBIX YHUCEI.
brmaromapst mocnenoBaTenbHOMY PACIIMPEHHUIO Kpyra MCIOJB3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMM MX IPUMEHEHMs Ul PELICHUS Pa3IMYHbIX 3a]a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKPETHU3ALUS.

JIuansa «YpaBHEHUS W HEPABEHCTBA» pEANU3YyETCs Ha INMPOTSHKEHUU BCETO
oOy4yeHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
paznene IIporpamMmel HpenyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3aaad. B
pe3yibrate OOydarIIHecs OBJIAJEBAIOT PA3IUYHBIMA METOJAMHU  PEIIECHUs
pPalMOHANIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTENbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKNX YPAaBHEHUM, HEPABEHCTB M CHUCTEM, a TaKXke 3aaad,



colepKammx mnapameTpsl. [lomydeHHbIE yMEHHS HIMPOKO HCIONB3YIOTCS MpH
UCCleOBaHNH (YHKIMI C TIOMOINBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HanOOJBbIINX M HAWUMEHBIINX 3HAYCHUN ()YHKIIUH.
JlaHHas copeprkaTeibHAst TUHUS BKIIOYAET B ceOs Takxke (GOpMHUpOBAHHE YMEHHIM
BBIMONHATh  pacu€Tel 1o  (opMmymnaMm, MpeoOpa3oBaHUs  pPalMOHATBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPHUYECKUX BBIPAKECHHH, a TaKkKe BBIPAKCHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
MaTepuaia IpOUCXOANUT NajbHEHIee pa3BUTHE aJTOPUTMUIECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yYaromuxcsi, GOPMHUPYIOTCS HABBIKK JCTYKTUBHBIX PAaCCYXICHUM,
paboThl C CHMBOJBHBIMH (QOpMamH, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BUJIE PaBEHCTB U HepaBeHCTB. AnreOpa npeanaraet 3¢ (QeKTUBHbIE
WHCTPYMEHTHI I PpEUIeHHs] MPAaKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJISITHO IGMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxxarenpHo-MeTOqUYecKass JHHUSA «DYHKIMM W TpaduKh» TECHO
neperuieTaeTcsi ¢ APYTMMHU JIMHUSIMH Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3aJa€T MOCIJIEIOBATENBHOCTh U3YUYEeHHsI MaTepuana. M3yduenue cTeneHHouH,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpaduKoOB, UCTIONB30BaHUE (DYHKIIUH JUIsI PEIICHUs 3a7ad U3 APYTUX ydeOHBIX
NPEIMETOB U PEAbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGombloe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:kaTeIbHON TMHUY HAlleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJISIONINX BEIPAXKATh 3aBUCUMOCTH MEXK]Ty BETUUMHAMU B PA3IMYHOM
dbopme: aHAIUTHYECKOH, Tpadrdeckoil u ciioBecHOU. Ero m3ydenne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIECHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AIINH, UCTIOTH30BAHUIO AaHAIOTH.

ConepxarenpHas nuHusl «Hauama maTeMaTH4ecKOTO aHaln3a» TMO3BOJISIET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MAaTeMaTUYECKHUX, TaK W MPUKIAJTHBIX 3a/ad,
JOCTYNHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpauku  CIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yCKOpeHHusl TmporeccoB. JlaHHas coxaepikaTenbHas JHMHUA OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOEHHUS MAaTEeMaTHYECKHX MOJENeH peallbHbIX CHUTYaluH,
MO3BOJISIET HAXOAUTh HAMITyUlllee PelICHHE B TPUKIIATHBIX, B TOM YHCJIE COLIUATbHO-
HKOHOMUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHajiu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMATBHO-IIOTHYECKOTO U KPEaTUBHOTO
MBINIIICHUSI, (OPMUPOBAHUIO YMEHHUW pACIIO3HABATh TMPOSBICHHS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BBIAIOIINXCS



pe3yibpTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHA MATEeMaTUKH KaK HAayKu, U 00 HX
aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKUA W HCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcce N3YUEHUs BCEX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



