AHHOTALUA
K pado4eil mporpamMMe npeaMera «Ajaredpa u Hayajia aHAJIU3A.
Yriay0seHHbI YPOBEHb)
10 knace

VYyebOnbll Kypc «Anredpa U Hauajla MATEMAaTUYECKOTO aHAIN3a» SIBISETCA OJTHUM M3
HamOoJee 3HAaUMMBIX B MIPOrpaMMe CpeHEro oOIero o0pa3oBaHus, MOCKOIbKY, C OJAHON
CTOPOHBI, OH 00ECTeunBaeT UHCTPYMEHTAIbHYIO 0a3y ISl M3Y4YEHUS BCEX €CTECTBEHHO-
Hay4HBIX KYpCOB, a C JApPYrod CTOpPOHBI, (OPMHUPYET JIOTUYECKOE M aOCTPaKTHOE
MBIIIJIEHHE OO0y4YalomMXcs Ha YpOBHE, HEOOXOIMMOM JJIi OCBOCHHS HH(DOpPMATHUKH,
0OIIIECTBO3HAHUSI, UCTOPUM, CIOBECHOCTH W JIPYTUX JUCUUIUIMH. B pamkax JaHHOTO
yueOHOro Kypca OOyd4aronifecs OBJIa[eBalOT YHHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HayKu, KOTopas (popMyJIMpyeT CBOU JOCTHIKEHHSI B MaTEMaTHUYECKO popMme.

VY4eOHbIi Kypc anredpbl U Hayal MaTEeMaTHUYECKOTO aHaju3a 3aKja/JbIBa€T OCHOBY
JUIS YCIIEUTHOTO OBJIQJCHUS 3aKOHaMU (PU3UKU, XUMUU, OMOJIOTUN, TOHUMAaHUS OCHOBHBIX
TEHJEHIUN pa3BUTHA SKOHOMUKH U 0OIIECTBEHHOM KMU3HH, I03BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIONb30BaTh HX
JUIsl AasibHEHIIero oOpa3oBaHusl U B MOBCEIHEBHOM XU3HU. B TO ke Bpemsi oBiajcHUE
aOCTpakTHBIMU W JIOTUYECKU CTPOTMMHU KOHCTPYKLHUSMHU aireOpbl U MaTeMaTHYECKOIo
aHaJl3a pa3BUBACT YMEHUE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTD,
JOKa3blBaTh YTBEPKACHHS C TOMOUIbI0 HWHIYKUMA U PacCy’kXJaTh JAEAYKTHBHO,
HCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALNIO, A0CTparupoBaHUe U aHAJIOTHUI0, (popMupyer
KpEaTUBHOE U KPUTUYECKOE MBILICHHE.

B xone usyuenus yueOHOro Kypca «Anredpa u Hauajga MaTeMaTHUYECKOIO aHAIN3a»
oOyuaroluecs: moJy4yaroT HOBBIA OMBIT PELIECHUS MPUKIIATHBIX 3a7a4, CAMOCTOSITEIbHOTO
MOCTPOEHUSI ~MAaTEeMaTHYECKUX  MOJENEW  pealbHbIX CHUTYyallMil, WHTepnpeTauuu
MOJIYYEHHBIX PEIICHUI, 3HAKOMATCS C MPUMEpPaMU MATEMATHYECKUX 3aKOHOMEPHOCTEH B
OpUpPOAE, HAyKEe U MCKYCCTBE, C BBIJAIOIMIMMHUCS MATEMATHYECKUMHU OTKPBITHSIMH U HX
aBTOpaMH.

VYueOHbIil kKypc 00J1a1aeT 3HAYUTEILHBIM BOCIIUTATEIBHBIM MOTEHIIUAIOM, KOTOPBIMA
peanu3yeTcs Kak yepe3 yuyeOHbI MaTepuall, CloCOOCTBYIOINNA (POPMHUPOBAHUIO HAYYHOTO
MUpPOBO33pEHHUs, TaK M uepe3 cneuupuky ydeOHON [eATeTbHOCTH, TpeOyrolen
MPOJIOJKATEIPHON KOHLEHTPAlMM BHHMAaHHS, CaMOCTOSITEIbBHOCTH, AaKKypaTHOCTH H
OTBETCTBEHHOCTH 3a MOJyYE€HHBIN PE3yJIbTar.

B ocHoBe Meronuku oOyueHusi anrebpe M HayajgaM MaTEMaTHUYECKOro aHalu3a
JIKUT NEATeIbHOCTHBIA MPUHIUIT O0YUEeHHUS.

B crpykType yueOHOro kypca «Anredpa ¥ Hadalla MAaTeMaTHYECKOTO aHaJIU3a»
BBIJICJIEHBI CIEAYIOIIHE COJAEPKATEIbHO-METOIUYECKHE JTUHUM: «Hucaa U BBIYMCICHUSY,
«Dyukmun u rpadukm», «YpaBHEHHS W HepaBeHCTBa», «Hadama mareMaTuyeckoro
aHanu3a», « MHOXeCTBa U Joruka». Bce OCHOBHBIE COAEPKATETbHO-METOIMYECKUE JIMHUU



M3Y4aloTCd Ha TPOTSHKEHUU JBYX JIeT OOydYeHHs] Ha YpPOBHE CpPEIHEro OoOIero
oOpa3oBaHMsI, €CTECTBEHHO IOMOJHSS APYr Jpyra U TMOCTENEHHO HACHIIAsiCh HOBBIMH
TeMaMu ® pasnenamu. JlaHHBIA y9eOHBIH KypcC SIBISIETCS WHTETPATHBHBIM, MOCKOJBKY
oObeuHsIeT B cebe cojJepiKaHhe HECKOJIbKUX MaTeMaTUYECKUX TUCHUIUIMH, TaKUX Kak
anredpa, TPUTOHOMETPHS, MAaTEMAaTUYECKUN aHANU3, TEOPHUST MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. [lo Mepe Toro kak oOydaromipecsi OBlafeBalOT BcE Oosee MUPOKUM
MaTeMaTHYeCKUM  ammapaToM, y  HHUX  [IOCJIEIoBaTeNbHO  (GopMuUpyeTCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMAaTHYECKYI0 MOJENb pEaJbHOW CHUTYallUH,
OPUMEHSTh 3HAHMS, TOJYyYEHHbIE NpPH M3YYeHHH YYEOHOro Kypca, JUIsl pelieHus
CaMOCTOSTENIbHO  COpPMYJIMpPOBAHHOM  MareMaTH4ecKOM  3ajayu, a  3aTeM
HMHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOMMYEeCKass JHHUA «Yucaa ©  BBIYHCICHUS»  3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCITOJIH30BAHUS JACHCTBUTEIBHBIX YHCEI, KOTOPOE ObUIO HA4YaTo
Ha YpOBHE OCHOBHOTO o0miero oopasosanus. Ha ypoBHe cpeanero obuiero o0Opa3zoBaHus
ocoboe BHUMaHHE ynenseTcss (HOPMHUPOBAHUIO HABBHIKOB PAllMOHAIBHBIX BBIYUCIICHUH,
BKJIIOUAIONUX B C€OsI MCIIOJIb30BAHKUE PA3NIUYHBIX (POPM 3aMUCH YHUCIIA, YMEHUE JeaTh
MIPUKUJIKY, BBITTOTHATH MPUOIKEHHBIC BBIYUCIICHUS, OIICHUBATh YHCIIOBBIC BBHIPAKCHHS,
paboTath C MaTeMaTUYECKUMH KOHCTAaHTaMH. 3HAKOMbIE OOYYalOIIMMCSI MHOXKECTBa
HATypajJbHBIX, IEJIbIX, PAIMOHAJIBHBIX M JEHCTBUTENBHBIX YHCEN JIOMOJHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4YHCeN. B KaXIOM M3 3TUX MHOXKECTB PacCMaTPHBAIOTCS
CBOMCTBEHHBIE €My ClielM(UUECKUE 3aJauy U ONEepalluu: JISJICHUE HalleI0, OTIEPUPOBAHNE
OCTaTKaMW Ha MHOXKECTBE II€JIbIX 4YHUCeN, OCOOble CBOMCTBAa pAIMOHANBHBIX U
UPpALMOHAIBHBIX 4YHUCEN, apu(MeTHUecKHue Omepaluu, a TaKKe HU3BJICUEHUE KOPHS
HaTypaJbHOM  CTENEHM HAa  MHOXKECTBE  KOMIUIGKCHBIX  uucenl.  bmaromaps
MOCIIEZIOBATEIbHOMY PACIIMPEHUIO Kpyra HCIOJIb3yeMbIX YHCEN U 3HAKOMCTBY C
BO3MOXKHOCTSIMH HMX TPUMEHCHHS IS PEIICHUS pa3IMYHbBIX 3amad  (HopMupyercs
IPEICTaBIICHUE O €IUHCTBE MAaTEMAaTHUKH KaK HayKd M €€ POJM B MOCTPOCHUU MOJEIEH
peaJIbHOTO MHpA, IUPOKO UCHOIB3YIOTCS 0000IIEHNE U KOHKPETH3aIH .

JIluanst «YpaBHEHUS U HEPABEHCTBA» pEaM3yeTCsl Ha MPOTSHKEHUU BCETO O0ydYeHUS
Ha YpPOBHE CpeIHero o01ero o0pa3oBaHus, MOCKOIBKY B KaxaoM pasneine [IporpaMmer
MPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIONIMX 3adad. B pesynprate oOyuaromuecs
OBJIAJICBAIOT PA3UYHBIMA METOJIaMH PCEIICHUS PAIMOHATIBHBIX, HPPAITMOHAIBHBIX,
MOKa3aTeNIbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHCHHI, HEPABEHCTB U
CHUCTeM, a Takke 3a/ay, CojepKammx napaMmeTpbl. [lomydeHHbIE YMEHHUS UIMPOKO
UCTIONB3YIOTCSl TIPH UCCIIENOBAaHUU (YHKIMI C MOMOIIBIO MPOW3BOJHOM, MPHU pPEUICHUH
MPUKIAAHBIX 3a/lad W 3a/lad Ha HaXOXKJEHWE HauOOJBIIUX W HAWMEHBIIUX 3HAYCHUU
dbynknuu. JlaHHas comep)kaTelbHasl JMHUSA BKJIIOYAeT B cebsi Takke (GopMUpOBaAHUE
YMEHUW BBIIONHATH pacu€Tel 10 (QopMynaMm, NpeoOpa3oBaHUs PAIMOHAIBHBIX,
UPpAllMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHHH, a TakKe BBIPAKCHUH,



COJIepKalINX CTENEHU U JIorapuMbl. biaronaps nzydeHuro airedpandeckoro MaTepuana
MIPOUCXOJNUT JaJbHEHIIEe pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAKTHOIO MBIILICHUS
oOyuaromuxcsi, (HOPMUPYIOTCS HABBIKM JIEIYKTUBHBIX pacCyXKIeHHH, paboThl C
CUMBOJIBHBIMH (hOopMamu, MpeJCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE
PaBEHCTB U HEepaBeHCTB. Anredpa npeayiaraet 3QPEeKTUBHbIC HHCTPYMEHTHI IS PEIICHUS
MPAaKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 33Jlay, HaIJSIIHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK S3bIKa HAyKH.

ConepxarenbHo-MeToqudecKas TuHus «DyHKIMU U rpaduKm» TECHO MeperieTaeTcs
C JpyTMMU JHHUSAMHU Y4YeOHOro Kypca, IOCKOJIbKY B KaKOM-TO CMBbICIE 3aJaéT
MOCJIEIOBATEIBbHOCTh M3Y4YEeHHUs Marepuana. M3ydeHue CTEneHHOW, TMOoKa3aTeIbHOM,
JorapuMHUUECKO ¥ TPUTOHOMETPUYECKMX (YHKUMN, HX CBOHNCTB U TpaduKoOB,
UCIIONIb30BaHME (YHKIMM [ pemieHus 3aJad U3 JpYruxX Y4eOHbIX NPEeIMETOB U
peanbHOM KU3HHU TECHO CBA3aHO KaK C MATEMATHYECKUM AHAIM30M, TaK M C PEIICHHEM
ypaBHEHUN M HepaBeHCTB. [Ipu 3Tom Oosiblioe BHHMaHuE yzensercs (OpPMHUPOBAHMIO
YMEHUS BbIpaXkaTh (OpMylamMd 3aBUCUMOCTH MEXIY pa3IMYHbIMH BEJIMYMHAMU,
UCCJENIOBAaTh MOJY4YEHHblE (DYHKIMH, CTpOoUTh WX rpaduku. Marepuan 3Tou
coJlepKaTeIbHOM JIMHUM HAlleJIeH Ha pa3BUTHE YMEHUUM M HaBBIKOB, IO3BOJISIOIIHUX
BbIpaXXaThb 3aBUCHMOCTH MEXJy BEIMYMHAMHU B pa3IU4HON (opme: aHATIUTHYECKOH,
rpaduueckoil u cioBecHoi. Ero mzydenue crnocoOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO
MBIIUIEHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenvHass JuHUA «Havyana wmaTemaTHdeckoro aHaiau3a»  MO3BOJSET
CYLIECTBEHHO pACIIUPUTh KPYr KaKk MaTeMaTHYEeCKUX, TaK W IPUKIAIHBIX 3a1ad,
JOCTYMHBIX OOyYaOIIUMCS, TaK KaK y HUX IOSBJISETCS BO3MOXXHOCTh CTPOUTH I'paUKu
CIIOKHBIX (DYHKIUH, ONpeAeNsaTh UX HAauOOJbIINEe U HAMMEHbIINE 3HAYEHUS, BBIUUCIATH
mwiomaad Guryp u o0ObEMBI TEN, HaXOJUTh CKOPOCTH U YCKOpPEHHs mporieccoB. [laHHas
coJiepKaTesibHAsl JIMHUSI OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUS MAaTEMaTUYECKHX
MOJIEJIEN PEaIbHBIX CUTYAIUi, IO3BOJISIET HAXOAUTh HAWITYYIllee PEIICHUE B IPUKIIAIHBIX,
B TOM 4YHMCJIE COLMAJbHO-3KOHOMHYECKHMX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYECKOTO aHajdu3a CIOCOOCTBYET Pa3BUTHUIO aOCTpakTHOro, (opMayibHO-
JIOTUYECKOTO U KpPEaTUBHOTO MBILUICHHS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBIICHUS 3aKOHOB MAaTEMATUKH B HayKe, TEXHUKE U UCKyccTBe. OO0ydaromuecs: y3HatT
O BBIJAIONIMXCS pe3yJIbTaTaX, MOJYyYEHHBIX B XOJI€ Pa3BUTH MaTEeMAaTUKH KaK HAyKH, U 00
UX aBTOpax.

ConepxarenbHO-MeTOAUYECKass JIMHUS «MHOXKECTBa M JIOTMKa» BKJIIOYAET B ceOs
AJIEMEHTBhl TEOPUU MHOXKECTB M MaTeMaTUYECKOW JIOTMKU. TeopeTHKO-MHOKECTBEHHBIE
MIPEACTABICHNUS] POHMU3BIBAIOT BECh KypC UIKOJBHOW MATEMaTUKH U IPEJIararT
HamOoJee YHUBEPCAJIBHBIN S3bIK, OOBEAUHSAIOMIMNA BCE paslenbl MaTeMaTHUKH U €€
MIPUJIOKEHUM, OHH CBSI3bIBAIOT PAa3HbIE MATEMATHYECKHUE TUCUUIIMHBI U UX ITPUIIOKEHUS B
eauHoe 1enoe. IlosTomy BakHO JaTh BO3MOXKHOCTH OOydYaronmieMycst IOHUMATh



TEOPETUKO-MHOXKECTBEHHBII S3bIK COBPEMEHHON MAaTEMATHKU U HMCIOJIB30BaTh €ro I
BBIPA)KEHHS CBOMX MBICIIEH. JIpyriM Ba)KHBIM MPU3HAKOM MAaTEMATUKH KaK HayKH CIEAYET
MpU3HATh CBOWCTBEHHYIO €M CTPOrocTb OOOCHOBAHMW W CIEJOBAaHHE OMPECIEHHBIM
paBuiIaM IIOCTPOEHUsS JO0KAa3aTelIbCTB. 3HAKOMCTBO C JJIEMEHTAMM MAaTE€MaTHYECKON
JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBILIUIEHUS 00YyYarOIIUXCsl, TO3BOJISIET UM
CTPOUTh CBOM PACCYXKICHHS HAa OCHOBE JIOTHYECKHX IMpaBWi, (OpPMHpPYET HABBIKH
KPUTUYECKOTO MBIIIUICHHUS.

B yuebHoM kypce «AnreOpa M Hayalia MaTeMAaTUYECKOTO aHAINW3a» MPUCYTCTBYIOT
OCHOBbl MaTEMAaTUYECKOTO MOJICIMPOBAHMs, KOTOPbIE NPHU3BAaHbI CIOCOOCTBOBAThH
(OopMUPOBAHNIO HABBIKOB ITOCTPOEHUSI MOJIEJIEN PEATIbHBIX CUTYallMi, UCCIIEIOBAHUS dTUX
MOJIeTiell ¢ TOMOINBIO ammapara aareOpbl 1 MaTeMaTHYEeCKOrO aHalln3a, HHTEPIpETaluu
MOJIyYEHHBIX PE3yJIbTATOB. Takue 3aJaHus BIUIETEHBI B KaXKIbIH U3 pa3/iesioB IPOrpaMMBbl,
IIOCKOJIbKY BECh MaTepHall y4eOHOro Kypca IIUPOKO HCIOJB3YEeTCs I PELICHUS
OpUKIagHbIX 3aj1ad. [Ipu pemeHuM peajbHBIX NPAKTHUUECKUX 3a7ady oOydaroIuecs
Pa3BUBAIOT HAOIIOAATEIBHOCTh, YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
MCIIOJIb30BaTh aHAJIOTHI0, 0000IIAaTh U KOHKPETU3UPOBATh Npodiemy. JesTenbHOCTh 1o
(OpMHpPOBAaHMIO HABBIKOB pELICHUS NPUKIAJHBIX 3a/lad OpraHu3yercs B MPOLECCe
U3yUYEHUs BCEX TEM yueOHOro Kypca «Anredpa U Hayana MaTeMaTHUEeCKOr0 aHAJIN3a.

Ha u3ydenune ydyeOHOro kypca «Anredpa v Hauvajga MaTeMaTUYECKOTO aHAJIU3a»
orBoauTcs 272 4daca: B 10 kimacce — 136 gacoB (4 yaca B Heaemo), B 11 kiacce — 136
4yacoB (4 Jaca B HEJIEITIO).



