AHHOTAMA K pado4uM nNporpaMmMam
«AJiredpa U HaYaJIa MATEMATHYECKOT0 aHAIU3a» (YIri1y0JIeHHbIl YPOBEHb)
10-11 xkaacent

YueOHblil Kypc «AnreOpa M Hadajga MaTeMaTUYECKOTO aHallu3a» SBJSETCS OJHUM U3
HanOoJsiee 3HAUYUMBIX B IPOrpaMMe CpeJHero oomero oOpa3oBaHHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y Uid H3Y4eHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHUS HMH(DOPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH M JPYIMX JUCUUIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOydaronuecsi OBJAJEBAIOT YHHUBEPCAIbHBIM  SI3BIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

YueOHblif Kypc aireOpbl U Hayal MAaTEMaTHYECKOro aHajlu3a 3aKiIaJlbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHACHIMA pPa3BUTHS HKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JManbHeWIero oOpa3oBaHWs W B IOBCEAHEBHOW JKM3HHM. B TO ke Bpems OBIajeHUE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTMMHU KOHCTPYKLUSMHU alnreOpbl 1 MaTeMaTU4YEeCKOro aHalu3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPAKACHUSI C MOMOIIBI0 HHIAYKIMM U PacCcyk1aTh JeAyKTUBHO, UCIOIb30BaTh 000OLICHUE U
KOHKPETH3aIUlo, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xone u3ydyenus yueOHOro Kypca «Anredpa ¥ Hayala MaTeMaTUYECKOTO aHaIH3a»
oOyyarolyecss MOJy4YaloT HOBBIM ONBIT pPELIEHUS MNPUKIATHBIX 3ajad, CaMOCTOSTEIbHOIO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJEJeH pealbHbIX CUTYyalluld, UHTEPIpETalrud MOTy4EeHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJIE, HAyKE U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHbIli Kypc 00JIafaeT 3HAYUTEIBHBIM BOCHHUTATEIBHBIM IOTEHIIMAIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHBIH Marepuall, CIOCOOCTBYIOIIUN (OPMHPOBAHUIO HAYYHOT'O
MHUpPOBO33pEHHUs, TaKk MW yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSITENBHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meronuku oOydeHus anrebpe M HayajlaM MaTEeMAaTHYECKOTO aHAIN3a JIEKHT
JeSITeIbHOCTHBIN PUHIUI O0yUEHUSI.

B crpykType yueOHOro Kypca «Anredpa U Hadana MaTeMaTHUYeCKOro aHAJIN3a» BbIJEIIECHbI
CIIEYIOIINE COJEp)KaTENbHO-METOAUYECKHE JTHUHUM: «Uucna U BblUMCICHUS», «DYHKIMM U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana mareMmaTHueckoro aHanusa», «MHoOXecTBa U
Joruka». Bce OCHOBHBIE CO/EPKATEIBLHO-METOAWYECKUE JIMHUUA H3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JieT oOy4eHMs Ha ypOBHE CpEJHEro oOIIero oO0pa3oBaHMs, €CTECTBEHHO IOTMOJHSASA IPYT
JIpyra M IOCTENEHHO HACHIAsCh HOBBIMM TeMaMu U pasjaenamu. J[aHHBIA ydeOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJbKY OOBEAMHSAET B cebe colepKaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETPHS, MaTeMaTH4YeCKUil aHalu3,
TEOpHsl MHOXKECTB, MaremMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEeIbHO
(dopMHpyeTCsl U COBEpIICHCTBYETCSI YMEHHE CTPOMTbh MaTeMaTHYECKyI0 MOJeNb peabHOMN
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHbIE NMPU H3YUYEHUH Y4eOHOro Kypca, Al peuieHHs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONM MaTeMaTHYeCKOM 3ajaud, a 3aTeM HHTEPIpPETUPOBATH
CBOM OTBET.

CopepxarenpHo-MeTONMYECKAss  JOUHUSA — «UuWcma W BBIUMCIEHMS» — 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO o0miero oopasoBanus. Ha ypoBHe cpeanero obimiero obpa3oBaHus ocoboe
BHHUMaHue yaensercss GOpMHUpPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBIYMCIEHUH, BKIIOYAIOUINX B
ce0s1 MCIONIb30BaHME PA3IMUYHBIX (HOPM 3alucH 4Hcia, YMEHHE JelaTh NMPUKUAKY, BBINOIHATH



npuOIMKEHHBIE BEIYMCIICHUS, OIEHUBAThH YMCIIOBBIC BBIPAKEHUs, pab0oTaTh C MAaTeMaTHIECKUMU
KOHCTAHTaMH. 3HAKOMbIE OOYyYaroNIMMCs MHOXECTBAa HATYPAJIbHBIX, IENIBIX, PAllMOHAIBHBIX U
JICUCTBUTEIIPHEIX YKCEHI JOMOJHSIIOTCS MHOXXECTBOM KOMINICKCHBIX 4YHCEl. B KaKaoMm u3 3THX
MHOECTB PAaCCMaTPUBAIOTCS CBOWCTBEHHBIC €My CHEIM(DUUSCKHUE 3a/1a4u U OTepaIliu: JIeJICHNe
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIbIX YHCEN, O0cCOoOble CBOMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YHCEI, apu(PMETHUCCKHE OMEpaliy, a TAaKKE H3BJICUYCHHE
KOpHSL ~ HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  bmaronmaps
MOCJICIOBATEILHOMY  PAacCHIMPEHHIO  Kpyra  HCIOJB3YeMBIX  YHCEI U 3HAKOMCTBY
C BO3MOXKHOCTSIMH WX TMPUMEHEHUS JUIS pEHICHHs] pPa3IMYHBIX 3a7a4  (OpMUPYETCS
MPEACTABICHUE O CAMHCTBE MATeMAaTHKH KaK HayKM W €€ POl B IOCTPOCHHHM MOjeJeH
peaTbHOTO MHPA, IMUPOKO UCTIONB3YIOTCS 0000IICHIE U KOHKPETH3AIHSI.

Jlunusa «YpaBHEHUS W HEPABEHCTBa» peaM3yeTcs Ha MPOTSHKCHUHM BCETO OOy4YeHHUs Ha
YpOBHE CpeaHero oO0Iero oO0pa3oBaHMs, IOCKOJIBKY B KaxiaoMm pasnene [Iporpammsl
MIPEAYCMOTPEHO pelIeHUEe COOTBETCTBYIONIUX 3a/ad. B pe3ynapTaTe oOyuaromuecs OBJIaJIEBAIOT
pa3IUYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
coaepxanux mapamerpsl. [lonydeHHbIE YMEHHs IMIMPOKO HCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GyHKIHMI ¢ TOMOIIBbIO TPOU3BOAHOMN, IPU PEHICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJIBIINX U HAMMCHBITUX 3HaYeHWH QyHKIWU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBIMONHATH pacuéTel Mo (opmynam, mpeodpazoBaHUs
palroOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAK)KE BBIPAKCHUM,
CoJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JalbHEHIIee pa3BUTHE aAJTOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU AETYKTHUBHBIX PacCyKICHHM, pabOThl C CUMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs IPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 33]1a4, HAIJISITHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CogepxatenpHo-MeToANYEeCKass TUHUSA «DYHKIHH U TpadUKM» TECHO MEPErIeTaeTcs C
JpYrUMU  JUHUSAMH  Y4eOHOrOo  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. l3yueHue  CTENEeHHOW, IOKa3aTelbHOM,
norapu(MUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIUNA, X CBONCTB M rpadMKOB, UCIIOIH30BAHUE
byHKIMI Ui pemieHusl 3a7ad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKHMM aHAJM30M, TaK M C pElICHUEM ypaBHEHUU U HepaBeHCTB. [lpu
3TOM OonbIllOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXartbh (Gopmyraamu
3aBUCUMOCTH MEXKIY Pa3JIMUYHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojep)KaTeNbHON JIHMHUM HAlleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, TO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXKAY BEJIMYMHAMH B pa3iuyHON (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AIHH,
HCITOJIb30BaHUIO aHAJIOTHA.

ConepkarenbHast uHus «Hagana maTeMaTHYeCKOTO aHaau3a» TMO3BOJISET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYEeCKUX, TaK U MPUKIAJHBIX 3a/1a4, JOCTYIHBIX 00YyJaromnuMcs,
TaK KaK y HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOXKHBIX (DYHKIIHH, OMPEIEIsITh UX
HauOOJbIIIME U HAUMEHBINNE 3HAUCHUS, BRIYUCIATH IUIOMAAN GUTYp U OOBEMBI TeJ, HAXOIUTH
CKOPOCTH W YCKOpPEHHs TporieccoB. JlaHHas conepiKaTelibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHHUSI MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pelieHne B TPHUKIAJAHBIX, B TOM YHCJIE COIHATbHO-DPKOHOMHYECKHUX,
3a/la4aX. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYeCKOTO aHajn3a CIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (OPMATLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. O0ydarommecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYyYEHHBIX B XOJI€ Pa3BUTHSA MAaTEMaTUKH KaKk HayKH, U
00 UX aBTOpax.



CopgepxarenpHo-MeTonuuYecKass JUHUS «MHOXKECTBA W JIOTHKa» BKIIOYAaeT B cels
JJIEMEHTHl TEOPUHM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHO)KECTBCHHBIC
MPEJICTABICHHUS] TPOHU3BIBAIOT BECh KypC MIKOJBLHOM MaTeMAaTWKH W TpeIJiarailoT Haunbolee
YHHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU U ©€ NPUIIOKCHHUH, OHHU
CBSI3BIBAIOT Pa3HbIC MATEMAaTUYECCKHUE TUCIIUTUTMHBI M UX MIPHIIOKEHUS B euHOoe 1enoe. [loatomy
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmleMycCsi TOHUMATh TEOPETUKO-MHOXKECTBCHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHMKH WM HCIIOJNb30BAaTh €ro Ui BBIPAKCHHS CBOUX MbICIEH. Jpyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
000OCHOBaHMN ¥ CJICIOBAaHHWE OMNPEACIEHHBIM TMPaBHIAM IOCTPOCHHS JOKAa3aTelbCTB.
3HaKOMCTBO C AJICMEHTAaMH MaTEMaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUICHUST 00yYarONINXCsl, MMO3BOJISIET UM CTPOUTH CBOU PACCYXICHUS HA OCHOBE JIOTHUECKUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHUS.

B yue6HOM Kypce «AnreOpa u Hayalla MaTeMaTHYeCKOTO aHAIIN3a) MPUCYTCTBYIOT OCHOBEI
MaTeMaTHYECKOTO MOJICIMPOBAHUsS, KOTOpPhIC IPH3BaHBI CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HABBIKOB MTOCTPOCHHSI MOJICTICH PEATbHBIX CHTYAIMi, UCCICAOBAHUS ITHX MOJECICH ¢ TTOMOIIBIO
amnmapara ajareOpbl ¥ MaTeMaTHYeCKOr'o aHalHu3a, MHTEPIPETAIMH TOJTYYCHHBIX PE3YJIbTaTOB.
Takue 3amaHUsl BIUICTCHBI B KaXABIH W3 Pa3eiioB MPOTPAMMBI, MOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca MIMPOKO HCIIONB3YeTCsS IS PelieHHs] NPUKIAJHBIX 3anad. [Ipu pemieHun
pPETBbHBIX MPAKTHYECKUX 3a7ad oOydaromuecss pa3BUBAIOT HAOIIOIATEIIBHOCTh, YMCHHE
HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BaTh aHAIOTHIO, 0000maTh U
KOHKpPETH3UpOBaTh Tpobiiemy. JlesrenpHOCTH 10 (OPMHPOBAHUIO HABBIKOB  PEIICHUS
NPUKIIAJHBIX 33]1a4 OPraHU3yeTCs B MPOIIECCe U3YyUSHHsI BCEX TeM Y4eOHOro Kypca «Anredpa u
Havajia MaTeMaTHICCKOTO aHATN3ay.

Ha u3ydyenue yueOHOro Kypca «Anredpa U Hadaisa MaTeMaTHYeCKOrO aHaIN3a» OTBOIAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



