[NIOKYMEHT NOAINMMCAH
3NEKTPOHHOM NOAMMCHIO

AHHOTaUus K padoveil nporpaMmMe y4eO0HOro nmpeamMera
Jre0pa ¥ Ha4yaJIa MaTeMaTH4YeCKOIr0 aHAJIN3a. YTJ1y0JeHHbIH YPOBEHb)
nist odyvyaromuxesa 10 — 11 kiaaccon

VYuebnblli Kypc «Anrebpa W Hadajga MAaTeMAaTHUYECKOTO aHAIHM3a» SIBISETCS
OJIHMM W3 HambOojee 3HAYMMBIX B IMpOrpamMMe CPEIHEr0 OO0IIero oO0pa3oBaHUS,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHeYnBAeT MHCTPYMEHTAIbHYIO 0a3y ais
U3YyYEHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTHYECKOE M aOCTPAKTHOE MBIIIEHUE O0y4arolUXCsl Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCHMIUIMH. B paMkax paHHOro y4yeOHOro Kypca oOydarommecs OBJaJI€BaIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTOopas (OpMyIHpYET CBOHU
JOCTUKEHMS B MaTeMaTu4eckon hopme.

VY4eOHbI Kypc anreOpbl M Hayajl MaTeMaTUYECKOrO0 aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHON JKU3HU,
NO3BOJIAIET OPHEHTHUPOBATHCA B COBPEMEHHBIX LHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIS JajdbHEMIIEro oOpa3oBaHUSA U B
MOBCEIHEBHOM XM3HHU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKIUSMHU aireOpbl M MaTeMaTH4YeCKOro aHalu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JIO0Ka3bIBAThb
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH W PacCyKIaTh IEAYKTUBHO, HCIIOJIb30BATh
00001IeHrEe W KOHKpETU3aluio, a0CcTparupoBaHWE M aHAJIOTHIO, (opMuUpyeT
KpEaTUBHOE U KPUTHUYECKOE MBIIIJICHUE.

B xome u3yuenusi yueOHOro kypca «Anredpa M Hayansa MaTeMaTHUYECKOTO
aHaJIn3a» O0ydYaroIuecs IMOJIY4aroT HOBBIM ONBIT PEIICHUs NPUKIAJHBIX 3a7ad,
CaMOCTOSITEJIBHOTO MOCTPOEHUSI MaTEMATUYECKUX MOJENEH pealbHbIX CUTYyalMi,
UHTEPIPETALIMA  TOIYYEHHBIX  pPELICHUM, 3HAKOMATCA €  [pUMEPAMHU
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpOAE, HAayKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMHU.

VY4eOHbIil Kypc 001anaeT 3HAYMTEIbHBIM BOCIUTATENBHBIM ITOTEHIMAIIOM,
KOTOpBIM peanu3yeTcsi Kak uepe3 Y4eOHbIi Marepual, CIOCOOCTBYIOIINN
(GOpMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKY Yy4eOHOMH
NESITEIbHOCTH, TpeOyIoleld MPOJOJDKUTENIbHON  KOHIEHTPAallud  BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, AaKKypPaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYyYEHHBIN
pe3yJbTart.

B ocHoBe Mmeroauku oOydeHus anreOpe M HayajlaM MaTeMaTH4eCKOro
aHaJln3a JISKUT ACSITETbHOCTHBIN NMPUHIUI 00yUYeHHUS.

B crpykrype yuebHOro kypca «Anredpa M Hayala MaTeMaTUYECKOTO
aHaJIN3a» BBIAEIEHBI CIEAYIOUINE COAEPKATEIbHO-METOANYECKHUE TUHUM: «YHucna



U BBIYUCIICHUA», «DyHKINU U Tpa@uKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJIepKaTEIbHO-METOUUECKHE JMHUM H3Y4aloTCsl Ha MPOTSKEHHH JBYX JIET
o0y4yeHUs: Ha YpOBHE CpeAHero oOuero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSA
JIpyr Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU T€MaMM W pazjenamu. JlaHHBIN
yu4eOHBI KypC SIBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEeIuHSET B cebe
COJIep’)KaHWE HECKOJIbKMX MAaTeMaTHYeCKHX ITUCIHUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHUSI, MAaTEeMaTHUYECKUI aHalIM3, TEOPUS MHOKECTB, MaTeMaTHYecKas
goruka u apyrue. [lo Mepe Toro kak oOydaromiydecst OBlajeBaloT BcE Oosiee
HIMPOKUM MATEeMaTHUYECKUM amnmnapaTtoM, Y HUX MOCJeI0BaTeNbHO POopMUpYETCS U
COBEpULICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYeCKyl0 MOJENb peaJbHOU
CUTyalluu, MPUMEHATh 3HaHUS, NOJyUYEHHBIC MIPU U3yYEHUU Y4eOHOro Kypca, AJis
PENICHUsT CaMOCTOSTENFHO C(HOPMYTMPOBAHHONW MAaTEeMAaTUYECKOU 3a/ladd, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopepxxarenpHO-MeTOIMYeCKass JUHUS «UKCia W BBIYMCICHUS» 3aBEpIIaeT
(dbopMUpOBaHNE HABBIKOB UCMOJIB30BAaHUS AEMCTBUTEIbHBIX YHCEN, KOTOPOE ObLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemHero o0miero
oOpazoBanusi oco0oe BHHMMaHHe ynenserca  (OPMHUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCICHUH, BKJIIOYAIONIMX B CEOsl MCIOIB30BAHUE PA3TMYHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh NPUKHUJIKY, BBIINOJIHATH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAaKOMble OOYy4YalOIIMMCS MHOXECTBAa HAaTypajbHBIX, LEJbIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YMCENl JIOMOJHSIOTCA  MHOXXECTBOM
KOMILJIEKCHBIX 4Hcel. B KaxaoM #3 3THUX MHOXKECTB paccMaTpUBAIOTCA
CBOICTBEHHbIE €My creuuduueckue 3anadyd M OIepaluu: JeJeHHe Haleo,
ONEpUPOBAHUE OCTaTKaMU HAa MHOXKECTBE II€JIbIX YHCed, OCOOble CBOWCTBA
paIMoOHAaIBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PpMEeTUYECKHEe OTepaInuu, a TaKxKe
U3BJICUCHUE KOPHS HATYpaTbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MO>KHOCTSIMM UX NPUMEHEHUS ISl PeIleHUsl pa3uyHbIX 3aj]ad
dopMupyeTcsi IpeacTaBI€HUE O €IWHCTBE MAaTeMAaTUKH Kak HayKu U €€ poju B
MOCTPOCHUN MOJIETICH peanbHOr0 MHUpPa, HIMPOKO HCIOIB3YIOTCS O00O0OIICHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» DPEATU3YETCS Ha MPOTSKEHUH BCETO
oOy4yeHHsT Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXKIOM
paznene IlporpamMmbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOUIMX 3aaad. B
pe3ynbTaTe oOydYarouiuMecs OBJAJEBAIOT PA3NIMUYHBIMU  METOJAMHU  PEIICHHUS
pallMOHANBHBIX, HPPALMOHANIBHBIX, IOKA3aTeNIbHbIX, JOTrapuhMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHUU, HEpPaBEHCTB W CHUCTEM, a TakXke 3ajad,



cogepxkamux mnapaMmeTrpbl. [loydeHHbIE yMEHHSI HIMPOKO MCHOJB3YIOTCS MpHU
UCCIIeNOBaHNH (DYHKIMI ¢ TIOMOIIBIO MPOW3BOAHOM, TP PEIICHUH MPUKIIATHBIX
3a/1a4y M 3a7a49 Ha HAXOXKJICHUE HAMOOJBIINX W HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHasi comepxkaTesbHasi IMHUA BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1o  ¢opMmynaMm, MpeoOpa3oBaHUsl  PAMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAXKEHUI,
COJIepKalMX CTerneHn u Jjorapudmbl. brarogaps u3yudeHuio anreOpandecKkoro
Marepuajia  IMPOUCXOAWUT  JAJbHEWIIEE  pPa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOrO MBIIUIEHUS OOydYaromuxcs, GOpMHUPYIOTCS HABBIKM JAETYKTHUBHBIX
paccyxJeHuid, pabOTbl C  CHUMBOJIbHBIMH  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJEC PABEHCTB M HEpaBEHCTB. AureOpa
npemnaraeT d(PGEeKTUBHBIE HWHCTPYMEHTHI [UJISI PEIICHUS TMPAKTHUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3aJ[a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
S3bIKa HAYKH.

CopepxarenpbHO-MeTOAMYECKass JUHUA «DyHKIMM W TpaduKm» TECHO
MEeperuieTaeTcs C JAPYTMMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIBHOCTh U3YUEeHHS MaTepuaa. M3yuenne cTenenHou,
MOKa3aTeJIbHOM, JJorapu@MUIeCcKoil 1 TPUTOHOMETPUYECKUX (DYHKIIMMA, UX CBONCTB
U rpaduKoOB, UCIOJIb30BAaHUE (PYHKIUN NIl pelIeHus 3aJa4 U3 APYruX y4yeOHBIX
MPEAMETOB U PEaJTbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEeMaTUYECKUM aHaJU30M,
TaK W C PEIICHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu »ToM OoJsbllIoe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (POpMyJaMy 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMU BEJIMYMHAMHU, HCCIEIOBAaTh MOJIy4eHHbIe (YHKIIMH, CTPOUTH UX
rpaduku. MaTtepuan 3Tol cojepKaTesIbHOW JTMHUU HalleJICH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznu4HOi dopme: aHATUTHYECKOU, rpaduueckoil U cioBecHOW. Ero m3yuenwue
CIIOCOOCTBYET PAa3BUTHUIO  AJTOPUTMUYECKOTO  MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNI0 U KOHKPETU3AIINH, UCTI0JIb30BAHHUIO aHAJIOTHiA.

ConepxartenbHas nuHusl «Havana mMareMaTM4ecKOro aHaiu3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYT KaK MaTEMaTUYECKUX, TaK U MPUKIAJIHBIX 3ajady,
JIOCTYITHBIX O00YyYalomuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTH CTPOWTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEeAeNiaTh MX HauOOJbIIME U HAaUMEHbIINE
3HAYEHMSI, BBIYUCIATH IUIOWAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
yCKOpeHusl TponieccoB. JlaHHasi cojepxkaTeiabHas JIUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOEHUS MAaTeMAaTHYECKUX MOJENIEeH pealbHbIX CUTYyallHi,
MO3BOJIIET HAXOAWTh HAWIYYIIEE pPEUIEHWE B MPUKIAJAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKHUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMATHYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHHSI, (POPMUPOBAHUIO YMEHUN pPACMO3HABATH MPOSBICHUS



3aKOHOB MaTEeMaTUKH B HAyKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HaIOT O
BBIJIAIONINXCSI PE3ysbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTnko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC MTKOJIBHON MaTeMaTHKA
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIN S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO naTh
BO3MOXHOCTh OOYy4YaroleMycss IMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKH W HCIOJIb30BaTh €ro /I BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM TIPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IPU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJIEIOBAaHUE OMPEACIEHHBIM
IpaBUJiaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00ydJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yueObHoM Kkypce «Anrebpa u Hayajla MaTEMaTUYECKOrO aHaIu3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJIETUPOBAHMS, KOTOPBIE MPU3BaHbI
Ccrioco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOSHHUS MOJENEH peaTbHBIX
CUTyallii, WCCIEAOBAaHUS JTHX MOJCJIC C TIOMOIIBIO ammapara aiareopsl u
MaTEMaTUYeCKOr0 aHajin3a, MHTEpIpEeTallMi TOJYYeHHBIX pe3ylbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXK/IBIM U3 Pa3/IeJIOB IPOrPaMMBbl, TOCKOJIbKY BECH MaTE€pHal
y4eOHOro Kypca HIMPOKO HCIOJIBb3YeTCs JJIA peuieHusl MpUKIaaHbIX 3anad. [lpu
pPEIICHNH  pEAbHBIX  MPAKTUYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HaOJIIOAATEIbHOCTh, YMEHHE HAaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh MW KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B IPOIIecCce U3yUeHUs BCeX TeM yueOHOTO Kypca « AnreOpa u Hadana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wusyuyenme yueOHOro Kypca «Anrebpa MW Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kyacce — 136 yacoB (4 yaca B HEJIEIO).
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