AHHOTauMs K pado4eil mporpaMmme
1o yueOHOMY NpeaMeTy «AJredpa M HA4aJIa MATEMATHYECKOT0 AHATHA32
YIrJIy0JIEHHOT0 YPOBHSI HA YPOBHE Cpe/IHero o01iero o0pa3oBanms

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B IPOTpaMMeE CpPEIHEro 00Iero oOpa3oBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHUS] BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 00IIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBalOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKH, KOTopas (OpMYIUPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblii Kypc anreOpsl M Havajl MaTeMaTHYE€CKOTO aHaIM3a 3aKja/bIBacT
OCHOBY [IJIl YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCMOJB30BaTh WX JUIS JajdbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEeMaTUYECKOTO aHajiu3a pa3BUBAECT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIACHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001IeHNEe W KOHKPETH3allUI0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHajau3a» OoOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpPIpPETAlUN  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSAMH U UX aBTOPaMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIbHOCTH, TpeOyroled MpOAOKUTEIbHOW KOHIICHTpPAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJIHM3a JISKUT JESTETHHOCTHBIN PUHIIUI 00yUYEHUS.



B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIIEJIEHBI CIEAYIOLIUE COAECPKATENBbHO-METOAUYECKUE TUHUMU: «YHucna
U BbIUKCIEHUD», « DyHKINU U rpaduKkn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTUYECKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJEPKATEIBHO-METOANYECKHE JIMHUM H3Y4aloTCsl HAa MNPOTSHKEHUM JBYX JIET
o0y4yeHHs Ha ypOBHE cpeiHero oOIiero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSASA
JIpYyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMU T€MaMH M pazjenamu. J[aHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX JUCHMIUIMH, TAaKUX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMaTUUYECKU aHalIW3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCIeNI0BaTeNIbHO (popMmupyercs u
COBEPILIECHCTBYETCS YMEHHE CTPOMTb MaTEMaTHYECKYHD MOJEIb pPEATbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE NPU U3YUYEHUU y4eOHOro Kypca, JUis
pELIEHUsI CaMOCTOSITENILHO C(HOPMYJIMPOBAHHON MAaTeMaTUYECKON 3aauH, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHO-MeTOAMYECKas: JMHUS «YUucna M BBIYMCICHHS» 3aBEpPLIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpenHero ooero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCIICHHM, BKIIIOYAIOMIMX B Cce0s MCIOJIb30BAHUE PA3JIMYHBIX
dopM 3amucu 4yMciaa, YMEHUE JeNaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYarolmIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX U JACHCTBUTENBHBIX  YUCEN  JIOMOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KakaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
pPalMOHAIBHBIX U UPPALMOHAIBHBIX YKCEN, apu(pMETUUECKUE ONepaluu, a TakxKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocienoBaTenbHOMY pPacIIMPEHMIO Kpyra HCIOJb3YEMBIX 4YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMM MX MPUMEHEHUS JUIS PELICHUs PA3JIMYHBIX 3aJad
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKd U €€ pojiH B
IOCTPOEHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETH3aIHsl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA MPOTSIKEHWU BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOuiero o0pa3oBaHMs, MOCKOJbKY B KaXJIOM
paznene IIporpamMMbl IPELyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ysnbraTte oOydaroluecss OBJIAJAEBAIOT PA3IMYHBIMM METOAAMM  PELICHHS



palroHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YPABHEHMI, HEPABEHCTB M CHUCTEM, a TakKXKe 3ajady,
colepxalux mapaMerpsl. llomydeHHblE yMEHUSA IIMPOKO HCIONB3YIOTCA IpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHON, IPU PELIEHUH NPUKIIATHBIX
3a]a4 U 3a]a4 Ha HAXOKJEHUE HanOOJBIINX U HAUMEHBIINX 3HAYEHUN ()YHKIHH.
JannHast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHMM, a TaKXKe BBIPAXKECHUH,
COJEpIKaIMX CTENEHU U JiorapuMmbl. bmaronaps u3ydeHuro anreOpanyeckoro
Marepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEN B BHJIE€ PaBEHCTB U HEPaBEHCTB. Anredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JUHUA «DyHKIMM W TpaQuKA» TECHO
neperseTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 337a€T MOCIIEN0BATEIBHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTEelneHHOH,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk W C pEIIeHHEM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosbllloe BHUMAaHHE
ynensiercs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (PYHKIWU, CTPOUTH UX
rpaduku. Matepuan 3Toil cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXJIy BEIMYMHAMU B
paznuyHoOi dopme: aHATUTHYECKOM, Tpaduueckoid M cioBecHoOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MATEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYalOIIKUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOWTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh MX HauOONbIINE W HAUMEHBIIUE
3HAYEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUSI MAaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOAWTh HAWJIydllee pPEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4e€CKOTO



aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHSI, (POPMUPOBAHUIO YMEHUN pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKUA B HayKe, TEXHUKE W HMCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONIUXCS pe3ysibTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKU M €€ TMPWIOKEHUN, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYeCKue
JTUCIUIUIMHBL W WX TPWIOKEHUS B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarIIeMyCs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHUE OIpPEACIEHHBIM
OpaBWJaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
0Oy4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJICHUS HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIECITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENEeH peanbHBIX
CUTYyalluii, WCCIEAOBAHMS DTUX MOJIENIe C TOMOIIBIO ammapara airedpbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMBI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJNB3YETCs I PEelIeHUs MPUKIAAHBIX 3amad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesTenbHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B IpoIlecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).
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