AHHOTaMs K padoyeil mporpaMmme y4e0HOro npeamera (Kypca)
«AJire0pa M Ha4YaJIa MATEMATHYECKOT0 aHAJIU32» (YIJIyOJEéHHbII YPOBEHD)
10-11 xknacenl

PaGouas mporpamma y4ebHOTO Kypca «Anrebpa ¥ Hayaia MaTeMaTHYeCKOro aHaimu3ay (yriryo-
NEHHBIN YpOBEHB) HA YPOBHE CpPEAHEro oO0IIero oOpa3oBaHMs COCTaBlieHa B COOTBETCTBHHM ¢ Dene-
pasibHBIM 3aKOHOM OT 29.12.2012 1. Ne 273-®3 «O06 o6pazoannu B Poccuiickoit denepanun», ¢ Tpe-
ooanusimu OI'OC COO, yreepxkaennoro [Ipukazom MunuctepcTBa oOpazoBanus 1 Hayku Poccun ot
17.05.2012 1. Ne 413 (B nmeficTByromieid pegakiumn), ¢ GenepanbHoil paboueit mporpaMMoit mo yueoHo-
My Kypcy «AnreOpa W Havajga MaTeMaTHYECKOTro aHain3ay (yriyoJE€HHBIH ypoBEHb), Ha ocHOBe Oc-
HOBHOI 00pa3oBaTenbHON MporpamMmbl cpenHero oodmero oopasoBanus MAOY CII Ne 8, ¢ ygerom
Pa6oueit mporpammel Boctiutanust MAOY CIII Ne 8, a Takxke opreHTHpOBaHA Ha IIEJIEBBIE PUOPHUTE-
ThI TyXOBHO-HPABCTBEHHOTO PAa3BUTHUS, BOCIHUTAHUS W COLUAIH3AIUU O0YJarommxcs, chopMyIupo-
BaHHBIC B (peepanbHOM pabodei mporpaMMe BOCIIUTAHHMS.

Pabouas yueOHas mporpamma mo anredpe u HavyajlaM MaTeMaTH4YeCKOro aHallh3a peaau3yercs B
€IMHCTBE BOCTUTATEIIPHOW U BHEYPOYHOU ACATEIHHOCTH, OCYIIECTBIIEMON 00pa3oBaTEIbHON opra-
HU3alKeld, COBMECTHO C CEMbEH M IPYTMMH WHCTUTYTAMU BOCIIUTAHUA.

[Ipu peanuzanmm paboueit yueOHON MpoOrpaMMbl BO3MOXHO HCITOB30BAHUE JIHCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJOTUH, IEKTPOHHOTO O0y4YeHUs ¢ ydeToM TpeboBanuii [lopsaka nmpumene-
HUS OPTaHU3AlMSIMH, OCYIIECTBISIOUIMMHI 00pa30BaTENbHYIO JESITEIbHOCTD, 3JIEKTPOHHOTO 00YYEeHHS
Y TMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI MPH peau3alnuud 00pa30BaTeIbHBIX MPOTPAMM, YT-
BEPXKACHHOTO MpUKa3oM MUHHCTEpCTBAa 00pa3oBaHus U Hayku Poccutickoit deneparuu ot 23 aBrycra
2017 r. Ne 816.

VY4eOHblif Kypc «Anredpa U Havyaja MaTeMaTHYECKOI0 aHalli3a» SIBJISETCS OJHUM M3 Hambosee
3HAYMMBIX B IIPOrpaMMe CpelHero oomiero oopa3oBanusi, MOCKOIBKY, C OJHONW CTOPOHBI, OH 00eCTIeuu-
BaeT MHCTPYMEHTAIbHYIO 0a3y AJis U3y4yeHUsl BCEX €CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C IpYroil cTopo-
HBI, (OpPMUpYET JIOTHYECKOE M a0CTPAKTHOE MBIIIICHHE 00YyYaloIMXCsl Ha YPOBHE, HEOOXOIUMOM IS
OCBOEHHUS MH(OPMATHKHU, OOIIECTBO3ZHAHUS, UCTOPUH, CIOBECHOCTU U APYTUX IUCHUIUIMH. B pamkax
JAHHOTO y4eOHOro Kypca OOydJaromiuecs OBJIAIeBAlOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOUW HayKH,
KoTOpast GOpMYIHPYET CBOU JTOCTHKEHUS B MaTeMaTHuecKoil popme.

Y4eOHbIi Kypc anreOpbl U Hauyal MaTeMaTHYeCKOTO aHaIM3a 3aKIIabIBAET OCHOBY ISl YCTICIIIHO-
ro OBJAJIeHUsl 3aKOHaMU (PU3UKU, XUMHUHU, OMOJIOTHH, TTOHUMAHUS OCHOBHBIX TEHICHLMH pPa3BUTHI
SKOHOMHKH U OOIIECTBEHHOW JKU3HH, MO3BOJISIET OPUCHTUPOBATHCS B COBPEMEHHBIX ITU(POBBIX U KOM-
MBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO MCIIONB30BaTh MX JUIsl JajbHeWIiero oopa3oBaHus U B IOBCE-
JTHEBHOM XU3HU. B TO ke Bpems OBIaJicHHE a0CTPAKTHBIMHU M JIOTUYECKU CTPOTUMHU KOHCTPYKIIHSIMHU
anreOpbpl 1 MaTEMAaTHYECKOTO aHAJIM3a pa3BUBAE€T YMEHUE HAaXOIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH
HUCTUHHOCTD, JTOKA3bIBaTh YTBEPKACHUS C TIOMOIIBI0 HHAYKIIMU U PacCyKJIaTh ACTyKTHBHO, UCIIOIbB30-
BaTh 0000IIIEHNE W KOHKPETU3AIMIO, a0CTparupoBaHue U aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPH-
TUYECKOE MBIIICHHE.

B xone nzydyenust yueOHOTo Kypca «Anredpa u Hayaia MaTeMaTHIECKOTO aHaIM3a» 00yJarolne-
Csl TIONy4YarOT HOBBIN OIBIT PEUICHHS MPUKIAIHBIX 33734, CAMOCTOSATEIHHOTO MOCTPOSHUSI MaTeMaTH-
YEeCKUX MOJIeel peaslbHbIX CUTyallli, MHTePIPEeTAalUy MOTYYSHHBIX PEIIeHUH, 3HAKOMSTCS ¢ IpuMe-
pamMHu MareMaTHYeCKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE M UCKYCCTBE, C BBIIAIOIIMMUCSI MaTema-
TUYECKUMHU OTKPBITHSIMU U UX aBTOPaMHU.

Y4eOHbIi Kypc 001aaeT 3HAYUTEbHBIM BOCIIUTATEIBHBIM TIOTEHITUAIOM, KOTOPBIN peanu3yercs
KaK uepe3 yuyeOHBIM MaTepHall, ClIOCOOCTBYIOIIMN (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK U
gyepes cnenuPuKy ydeOHOH NesTeNbHOCTH, TPEeOYIOIe MPOIOKUTEIBHON KOHIICHTPAI[NH BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJy4YEHHBINH Pe3ynbTar.

B ocHoBe mMeTtonuku oOydeHus anredpe W HayalaM MaTeMaTUYeCKOrO aHAIHM3a JICKHUT JIeATelb-
HOCTHBIN IPUHIUI OOYYEeHHUS.

B crpykrype yueOHOTO Kypca «Anredpa M Hadaima MaTeMaTUYeCKOrO aHAJIM3a» BBIICIEHBI Cle-
IYyIOIUE CONepKaTeIbHO-MeToqu4eckue JMHUU: «Hucna u BeIYHCIEHU», «DYHKIUU U TpapuKmn»,
«YpaBHEHMS U HEPABEHCTBay», «Hauaima Mmaremarnueckoro aHanusay, «MHOXKeCTBa U JIOrukay». Bee oc-
HOBHBIE COJIEP’KaTEIbHO-METOIMYECKUE JTUHUM H3Yy4alOTCS Ha MPOTSKEHMH NIBYX JIET OOyd4eHMs Ha
YpOBHE CpeaHero o01mero o0pa3oBaHmMsl, €CTECTBEHHO JOMONHSS APYr APYyra U MOCTEIEHHO HACHIIIa-
SCb HOBBIMHM TeMaMU U pazaenamu. J{aHHbIM y4eOHBI Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJBKY



o0benuHseT B ceOe copepKaHNe HECKOJIbKUX MaTeMaTH4eCKUX TUCIUIUIMH, TaKUX Kak anreOpa, TpH-
TOHOMETpPHSI, MaTEMaTUYECKUI aHAIN3, TEOPUS MHOXKECTB, MaTeMarnyeckas Jioruka u apyrue. Ilo me-
pe Toro Kak oOydaroliuecs OBJIaJEeBalOT BCE Oojiee NIMPOKUM MAaTeMaTUYeCKUM anmaparoM, y HUX I10-
CJIeIOBAaTEIbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHHUE CTPOUTh MaTEMaTHYECKYI0 MOJIENb pealb-
HOM CUTyallMH, MPUMEHATh 3HAHUS, IOJYY€HHbIE IPU U3yYeHUH y4eOHOro Kypca, IUIsl peleHus] caMo-
CTOSITETILHO COPMYIHMPOBAHHON MareMaTH4ecKOM 3a1a4uu, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

ConepixarenbHo-MeTouyeckas TuHUS «HUucna U BeIYMCIEHUS» 3aBepiiaeT popMHpOBaHHUE Ha-
BBIKOB HMCIIOJIb30BAHUS JICHCTBUTENBHBIX YUCEN, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanus. Ha ypoBHe cpemHero oomero oOpa3oBaHus 0co00e BHUMaHHE yaensercs GopMHpoBa-
HUIO HaBBIKOB PAIlMOHAIBHBIX BBIYMCICHHH, BKIIOUAIOMIMX B ce0s MCIOIb30BaHUE PA3IMYHBIX (OpM
3alyCy 4YMCiia, YMEHUE JAeNaTh MPUKUIKY, BBIIOJHATH MPUONMKEHHBIE BBIYMCICHUS, OLICHHWBATh YU-
CIIOBBIE BBIPAXKEHUS, pabOTaTh C MaTEMaTUYECKUMH KOHCTaHTaMH. 3HAKOMbIE OOyUYaIOIIMMCs MHOXeE-
CTBAa HAaTypAJIbHBIX, LIEJIBIX, PALMOHAIBHBIX M JEHCTBUTEIBHBIX YUCET JIOMOJIHSIOTCS MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXI0oM M3 3TUX MHOXXECTB pacCMaTpPUBAIOTCSI CBOMCTBEHHBIE MY CIICIU(H-
YECKHE 33J1a4d U ONEpalliU: JIeJIEHNUE HALIEJIO, ONIEpUPOBAHUE OCTATKAMU HA MHOYKECTBE LIEJIBIX YHCEIL,
0coOble CBOWCTBA PALIMOHAIBHBIX M HMPPALMOHAIBHBIX YHCEN, apu(METHUECKUE ONepaliu, a TaKxke
W3BJIEYEHUE KOPHS HATypaJbHOM CTEIEHW HAa MHOXKECTBE KOMIUIEKCHBIX yncen. binaromaps nocienosa-
TEJIbHOMY PACLIMPEHUIO Kpyra HUCIOJb3YEMBIX YHCET U 3HAKOMCTBY C BO3MOXHOCTSMHU UX IPUMEHE-
HUS IS peIICHUs pa3IUuHBIX 33124 (POPMHUPYETCS NPEACTABICHNE O €IMHCTBE MAaTEeMaTHKH KaK HayKH
1 €€ posii B OCTPOEHUH MOJENIel pealbHOro MHUpa, HIMPOKO MCMONIB3YIOTCA 0000IIeHne 1 KOHKPETH-
3anusl.

Jlunns «YpaBHEHUS U HEPABEHCTBa» peau3yeTcsl Ha MPOTSHKEHUU Bcero oOydeHHUs Ha ypOBHE
cpenHero oo01ero oopa3oBaHmsl, MOCKOJIBKY B KaXI0M paszene [IporpaMMbl IpeyCMOTPEHO peleHne
COOTBETCTBYIOIIMX 337a4. B pe3ynbrare o0ydaromiyecs: OBlaJeBalOT pa3IMuYHbIMU METOIaMU PEIICHUS
palMoOHANBHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX, JOTApU(PMUUYECKUX W TPUTOHOMETPHUECKUX
YPaBHEHU, HEPABEHCTB M CHCTEM, a TAK)Ke€ 3aJad, coaeprkamux napaMmerpsl. [lomydeHHble ymeHus
IIMPOKO HCHOJB3YIOTCS MPHU MCCIEIOBAaHUH (PYHKIMIA C TIOMOIIBIO MPOU3BOIHON, TIPU PEIICHUH MPH-
KJIAIHBIX 3a/lad M 3a]ad Ha HaXOXKICHHE HAauOONbIIMX M HaUMEHbUINX 3HaueHu# (QyHkuuu. /lanHas
coziepKaTenbHasl JIMHUS BKIIOYAeT B cedsd Takke (HOpPMHUPOBAHME YMEHHUUN BBIMOJIHATH PACUETHI 11O
dbopmynam, mpeodbpa3oBaHus PALMOHAIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH,
a TaKXKe BBIPAKCHUMU, COACpXKAILIUX CTENeHH | Jorapudmel. braromaps u3ydyeHuio anredpandeckoro
Marepuana MpOUCXOAUT JajibHeillee pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS 00Y-
YaOIUXCs, POPMUPYIOTCS HABBIKH JIEAYKTHBHBIX pacCyXaeHuil, paboTbl ¢ CUMBOJIBHBIMH (hopmMamH,
MIPEJICTAaBICHUS 3aKOHOMEPHOCTEHN 1 3aBUCUMOCTEN B BUJIE PAaBEHCTB U HEpaBEHCTB. Airedpa npejasa-
raet 3(¢(eKTUBHbIE MHCTPYMEHTHI ISl PELICHHUS] MPAKTUYECKHX M €CTECTBEHHO-HAyYHBIX 3ajady, Ha-
VIS THO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK S13bIKA HAYKH.

ConepxarenbHo-MeTonu4eckast TUHUS «DyHKIIUN U rpadUKu» TECHO MEPeIieTaeTcs C APYruMU
JUHUSAMHU y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMbICJE 3aJa€T MOCIEA0BaTeIbHOCTh U3YYECHUS Ma-
Tepuana. VM3yuyeHne CTENEeHHOM, MOKa3aTeNbHOM, JOrapupMUUECKOH U TPUTOHOMETPHUUECKUX (PYHK-
1UH, UX CBOMCTB W IrpadUKOB, UCMOIb30BaHUE (QPYHKUUN sl pelieHus 3afad U3 JPYTrux y4deOHbBIX
IIPEIMETOB U PEAJIbHOM JKU3HM TECHO CBSI3aHO KaK C MAaTEMATUYECKUM aHAJIU30M, TaK U C PELIEHUEM
ypaBHEHUI U HepaBeHCTB. [Ipu 3TOoM OoiblIoe BHUMaHuE yrnemnseTcss GOpMUPOBAaHUIO YMEHHS BbIpa-
&Kath (OpMyJTaMH 3aBUCHMOCTH MEXAY Pa3TUYHbIMU BEIMUYMHAMM, UCCIIENOBATh MOJyYCHHbIC (DyHK-
WU, CTPOUTH WX rpaduku. Marepuas 3Toi conepkareIbHON JIMHUK HAalleJIeH Ha pa3BUTHE YMEHHUU U
HaBBIKOB, MO3BOJISIOLIMX BRIPAXKaTh 3aBUCHMOCTH MEXKAY BEIMUYMHAMHU B Pa3INuHON (opMme: aHAINUTH-
YeCcKo#, rpadyuueckoit U ciaoBecHO#. Ero n3ydeHne cmocoOCTBYeT pa3BUTHIO aITOPUTMUYECKOTO MBIIII-
JIeHHS, CIIOCOOHOCTU K 00O0O0IEHUIO M KOHKPETH3AllU1, UCIIOIB30BAHUIO aHAJIOTHIA.

CopnepxarenbHas nuHusa «Havana MareMaTH4ecKkoro aHaan3a» MO3BOJIAET CYIECTBEHHO PacCIly-
PHUTH KpYyT KaK MaTeMaTU4YeCKUX, TaK U MPUKIIAJHBIX 33]1a4, JOCTYIHBIX 00y4aloIMMCs, TaK KaK y HUX
MOSIBJIIETCS. BO3MOKHOCTh CTPOUTH TpadUKU CIOKHBIX PYHKUUN, OPEeNaTh X HaUOOIbIINE U Hau-
MEHBIIINE 3HAYEHUS, BHIYMCIATH IUIOMAAN GUTYp B OOBEMBI TENl, HAXOMUTh CKOPOCTH U YCKOPCHHS
npoueccoB. JlaHHas coneprkarenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH MOCTPOEHUS MaTeMaTH-
YECKUX MOJENEH peaibHbIX CUTyalMil, O3BOJISET HAXOJUTh HAWIy4YlLIEe PELIECHUE B NPUKIAAHBIX, B
TOM YHUCJIE COLUATBHO-DKOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MaTe€MaTH4E€CKOrO aHajau3a
CIOCOOCTBYET PAa3BUTHIO aOCTPAKTHOTO, (POPMAIBHO-IOTMYECKOTO W KPEaTUBHOIO MBINUICHUs, Qop-
MHPOBAHUIO YMEHUI PaclO3HABATh MPOSBIICHUS 3aKOHOB MAaTEMaTUKH B HAyKe, TEXHUKE U UCKYCCTBE.



OOyyaromuecs: y3HaroT O BBIIAIOLINXCSI pE3yNIbTaTax, MOIYYEHHBIX B XO€ Pa3BUTHs MaTeMaTUKH
KaK HayKH, U 00 UX aBTOpax.

ConepxarenbHo-MeTonn4eckas JTuHUSA «MHOXKECTBAa M JIOTHKa» BKIIIOYAeT B ceOs 3JIEMEHTHI
TEOPUU MHOKECTB U MAaTEMAaTUYECKON JIOTUKU. TeOpeTUKO-MHOKECTBEHHBIE IIPECTABICHUS IPOHU3BI-
BAIOT BECh KypC IIKOJIbHON MareMaTuKU M MpeAararoT Hauoiee yHUBEpCaabHbIN A3bIK, 00BEIUHSIIO-
LU BCe paslienbl MATEMATUKHU U €€ MPUIOKEHUI, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATUYECKUE IUCLUII-
JIMHBI U UX OPUIOKEHUS B euHOoe 1enoe. IloaTomy BaXHO J1aTh BO3MOKHOCTh O0y4aroieMycs IOHU-
MaThb TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOI MaTeMaTUKH U MCIOJIb30BaTh €0 JUIsl BhIpaXKe-
HUS CBOMX MBICICH. [IpyrMM BaKHBIM IIPU3HAKOM MAaTEMAaTHKHM KaK HayKd CIEAYET NPU3HATH CBOWCT-
BEHHYIO €l CTpPOroctb 0OOCHOBaHHMM M CIIEIOBaHME ONPEACIEHHBIM IpaBUaM MOCTPOCHUS JI0Ka3a-
TEJNbCTB. 3HAKOMCTBO C 3J€MEHTaMH MaTeMaTHYECKOM JIOTMKHM CIIOCOOCTBYET Pa3BUTHUIO JIOIMUYECKOIO
MBIIUICHHUS 00y4YarouXCcs, TO3BOJIET UM CTPOUTH CBOM PACCYXICHHUS HA OCHOBE JIOTHYECKUX MPaBUII,
(bopMHpYeT HaBBIKM KPUTHYECKOTO MBIIIJICHHUS.

B yuebHoM kypce «Anrebpa M Hauajga MaTeMaTHUYeCKOTO aHaJIM3a» IPUCYTCTBYIOT OCHOBBI Ma-
TEMaTU4YeCKOro MOJEIMPOBAHUS, KOTOpPbIE NMPU3BaHbl CIIOCOOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB I10-
CTPOCHHUSI MOJIETICH peaNbHbIX CUTYallui, NCCIEOBAHUS 3TUX MOJIENICH C MOMOIIIBIO anmnapara ajareopsl
Y MAaTeMaTH4YECKOrO aHaJIW3a, MHTEPIIPETALIMY MTOJyYEHHBIX PE3yIabTaToB. Takue 3aJaHus BIJICTCHBI B
Ka)XJIbIi M3 pa3/ieioB MPOrpaMMbl, TOCKOJIBKY BECh MaTepHall y4eOHOr0 Kypca IIMPOKO UCIOIb3YeTCs
IUIsL peIIeHus IPUKIAIHBIX 3a7a4. [Ipu pemeHun peanbHbIX MPAKTUYECKUX 3a/1a4 oOydaronmecs pas-
BUBAIOT HAOIIOAATEIBHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBarhCsi, UCIOJIb30BaTh
aHaJIOTHI0, 0000IaTh U KOHKPETU3UPOBATh Mpodiemy. JlesTenbHOCTh 1Mo (POPMUPOBAHHUIO HABBIKOB
peleHys IPUKIIaJHbIX 3aad OPraHU3yeTcsl B Ipoliecce U3y4YeHUs BceX TeM y4eOHOro Kypca «Aureo-
pa ¥ Hadaja MaTeMaTUYeCKOro aHaIu3ay.

Ha m3yuenune yueOHOro Kypca «AnredOpa u Havajga MaTeMaTHMUECKOTO aHalin3a» OTBOAUTCS 272
gaca: B 10 xitacce — 136 gacoB (4 gaca B Hezneno), B 11 knmacce — 136 yacos (4 yaca B HEZIEINIO).



