AHHOTAIIUS K PABOYEHN ITIPOT'PAMME 110 YYEBHOMY KYPCY

«AJare0dpa u HayaJIa MaTeMaTH4eCKOro aHaJau3a (yriay0JeHHbIH YPOBEHb)»
10-11 KJIACCBI

[Iporpamma mo anrebpe (yriayOJeHHBI ypOBEHb) Ha YPOBHE CpPEIHETO OOIIero
oOpa3oBaHMs COCTaBJICHA HAa OCHOBE TpPeOOBaHWU K pe3yibTaraM OCBOCHHUS OCHOBHOMN
o0pa3oBaTeNpHON MpOrpaMMbl CpeJHEro ooOmero o0pa3oBaHHsA, a TakXKe Ha OCHOBE
XapaKTePUCTHKHU TUTAHUPYEMBIX PE3yJbTaTOB JYXOBHO-HPABCTBEHHOTO PAa3BUTHS,BOCIIHTAHUS
U colpalu3aluu o0y4arouuxcs, NpeAcTaBleHHOW B (denepanbHO paboueil mporpamMme
Bocniutanust MBOY «xemckas COLLy.

OBIIASA XAPAKTEPUCTHKA YYEBHOI'O KYPCA

YueOHblil Kypc «Anredpa M Havajla MaTeMaTHYECKOrO aHalu3a» SBISETCS OAHUM U3
HanOoyiee 3HAYMMBIX B IPOrpaMMeE CpEeIHEro OOIero oOpa3oBaHMS, MOCKOJIBKY, C OJHOM
CTOPOHBI, OH OOEeCHeYMBaeT WHCTPYMEHTAIbHYIO 0a3y I H3yueHHUsl BCEX €CTEeCTBEHHO-
HAyYHBIX KypPCOB, a C APYroil CTOPOHBI, (POPMHPYET JOTHMYECKOE MU aOCTPAKTHOE MBIILICHUE
oOydaroluxcsi Ha YpPOBHE, HEOOXOJWMOM JJisi OCBOCHHUS HH(POPMATHKHU, OOIIECTBO3HAHUSA,
UCTOPHUH, CIIOBECHOCTH U JAPYrHMX MAWCUMIUIMH. B pamkax paHHOro y4yeOHOro Kypca
oOydaroluecsi OBJAJICBAIOT  YHHUBEPCAIbHBIM  SI3BIKOM COBPEMEHHOM HAyKH, KOTopas
(hopMyIIMpyeT CBOM JOCTHKEHUSI B MAaTEMaTHICCKOU (popme.

YueOHblil Kypc anreOpbl U Hayal MaTeMaTHYECKOIro aHajin3a 3aKja/lbIBaeT OCHOBY IS
YCIICIIHOTO OBJIQJICHUSI 3aKOHAMH (PM3WKH, XUMHH, OWOJOTMH, TOHUMAaHHS OCHOBHBIX
TEHJCHIMH pPa3BUTHS SKOHOMUKH U OOILIECTBEHHOW >KW3HM, IMO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(POBBHIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATh UX IS
nanpHenero o0pa3oBaHus U B MOBCEIHEBHON Ku3HU. OBnazieHre abCTPaKTHBIMU U JIOTUYECKH
CTPOTUMH KOHCTPYKLHMSIMH aJreOpbl 1 MaTEMAaTUYECKOrO aHAIN3a Pa3BUBACT yMEHUE HAXOAHUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHMHHOCTb, JIOKa3blBaTh YTBEPKACHUS C IOMOIIBIO
WHAYKIUM ¥ paccyXIaTh JEAYKTUBHO, HCIOJb30BaTh 0000IMIEHNE ¥ KOHKPETH3AIHIO,
abcTparupoBaHue U aHAJIOTUIO, POPMUPYET KPeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xone m3ydenus yueOHOro kypca «AnredOpa M Hadajga MAaT€MaTHYECKOTO aHaIM3a»
oOyyJaroluecsi TOJIy4alOT HOBBIM ONBIT peIIeHUs] NPHUKIAJHBIX 334ad, CaMOCTOSTEIbHOIO
MIOCTPOSHHSI MAaTeMaTHYEeCKUX MOJIEIe pealbHbIX CHTYallHid, WHTEPIPETAUU ITOJTy4YECHHBIX
pelIeH A, 3HAKOMSATCS ¢ MIPUMEPaMH MaTEeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAyKe H
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMaTHYECKMMU OTKPBITUSAMHU U UX aBTOPaMHU.

VYueOHbIil Kypc 00J1aJa€T BOCIIHMTATENbHBIM TOTEHIIMAIOM, KOTOPBIA pean3yercs Kak
yepe3 yueOHbIl MaTepHall, CIOCOOCTBYIOUIMH (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHMS, TaK U
gyepe3 crenuduky ydeOHOH IesTeIbHOCTH, TPEOYIOMmeH MpOIOIKUTENBHON KOHIIEHTPAIH
BHUMAaHMsI, CAMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIY4YE€HHBINH pe3ysbTaT.

B ocHoBe meronuku oOydeHHs anreOpe W HadalaM MaTeMaTHYECKOTO aHAIM3a JICHKHT
JesITeIbHOCTHBIN MPUHLIUI 00y4eHusI.

B crpykrype y4eOHOro kypca «AusreOpa W Hadajla MaTEeMaTHYECKOTO aHaIH3a»
BBIJICJIEHBl CIIEYIOLINE COJEPKATeIbHO-METOAMYECKHEe JHHUU: «Yuciaa W BBIYUCICHHS,
«DOyHKIUU U Tpapukmy, «YpaBHEHHS M HEpaBEeHCTBa», «Hadama MaTeMaTH4eCcKOTO aHAIIM3ay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE coJlepKaTebHO-METOAMYECKHE JIMHUKM M3y4aloTcs Ha
MPOTSHKEHUH JIBYX JIET OOy4YeHMsI Ha YPOBHE CpEAHEro OO0IIero oOpa30BaHUs, €CTECTBEHHO
JOTIONHSASL APYT JIpyra M TOCTENEHHO HACHIMIAsCh HOBBIMM TeMaMH M paszzienamu. JlaHHBIH
yUeOHBII KypC SIBIISIETCSI WHTETPATUBHBIM, IOCKOJIBKY OOBEAMHSET B cebe conaepikaHue
HECKOJIbKUX  MaTeMaTW4YecKMX  JMCUUIUIMH, TaKuX Kak airedbpa, TPUTOHOMETpPHS,
MaTeMaTHYeCKU aHaIN3, TEOpUs MHOXKECTB, MaTeMaTH4ecKas JIoruka u apyrue. [To mepe Toro



Kak oOydJaroluecs OBIaJeBaloT BcE Oojiee MIMPOKMM MaTEMaTHYECKHM allapaTtoM, Y HUX
MOCNIEZI0BATENbHO (POPMHUPYETCS U COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKYIO
MOJIENIb PEAbHOM CUTYalllH, IPUMEHATh 3HAHUS, MTOJyYeHHbIE IPU U3yYeHUH Y4eOHOTo Kypca,
JUIS PELIEHUS CaMOCTOATEIbHO C(HOPMYIMPOBAHHON MaTeMaTH4YeCKOW 3ajJadd, a 3aTeM
HMHTEPIPETUPOBATH CBOW OTBET.

CopepxarenpHo-MeTonUYeCcKass  JHMHHUS  «Yucna W BBIUMCICHHS»  3aBEpIIacT
(opMHpOBaHNE HABBIKOB HCIIOJIB30BAHMS JCHCTBUTEIBHBIX YHCEN, KOTOpOEe ObUIO HA4aTo Ha
YpPOBHE OCHOBHOTO 00mIero oopasoanusi. Ha ypoBHe cpemnero ooimiero oopa3oBaHus ocoboe
BHUMaHHE yAeseTcss (OPMHUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0s MCIOJIb30BaHUE PA3TUYHBIX (OPM 3alUCH YHCIa, YMEHHUE JeNlaTh MPUKUJIKY, BBHIIOIHATH
NpUOIMKEHHBIE BBIYHUCIICHNUS, OLICHUBATh YHCIIOBBIC BBIPAXKEHUs, padOTaTh C MATEMaTHUECKUMHU
KOHCTaHTaMH. MHOKeCTBa HaTypallbHbIX, LENbIX, PAllMOHAIBHBIX M JIEHCTBUTENIBHBIX YHUCEI
JIOTIOJIHSIFOTCSI  MHOKECTBOM ~ KOMIUIEKCHBIX —uucel. B KaxaoM M3 3THUX MHOXKECTB
paccMaTpuBalOTCA CBOMCTBEHHBIE €My clienupuyecKkue 3a7auyd U OIepaluu: JeJeHHe Halello,
ONIEPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX YHCEN, OCOObIE CBOWCTBA PALMOHAIBHBIX U
HppallMOHANIBHBIX YHCell, apu(pMeTHYeCKue omnepaluy, a Takke U3BJIeUeHUE KOPHS HATypaIbHOU
CTENIEHH Ha MHOXXECTBE KOMIUIEKCHBIX uMcels. biaromaps mocienoBaTebHOMY pacIIMPEHHUIO
Kpyra UCHOJb3YEMBIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHHUS ISl PElICHUS
pa3IuyYHbIX 3a/1a4 GOpMHUpYETCs MPEACTABIECHUE O €AMHCTBE MaTEMaTUKU KaK HAYKU U €€ poJiu B
MIOCTPOCHUH MOJIETIEH peaIbHOr0 MHUPA, IUPOKO UCIOIB3YIOTCS 0000IEHHE U KOHKPETU3AIIUS.

JIunus «YpaBHEHUS U HEPABEHCTBA» pealM3yeTcs Ha IMPOTSHKEHUM BCEro oOydeHus Ha
YPOBHE CpeaHero oOuiero o0pa3oBaHMs, IIOCKOIBKY B KaxIoMm pasnene [Iporpammsl
IIPEyCMOTPEHO PEILIEHNE COOTBETCTBYIOIIMX 3ajad. B pe3ynbpTaTe oOyuarouiuecs: oBlIaZieBalOT
pPa3IMYHBIMM  METOJAMHU  PELICHUS palMOHAIbHBIX, HPPALUOHAIBHBIX, [OKa3aTeIbHbIX,
JOrapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX ypaBHEHUI, HEPAaBEHCTB U CUCTEM, a TaKXKe 3ajad,
colepkamux mnapaMmerpsl. [lomydeHHbIE yMEHHS HIMPOKO HCIONB3YIOTCS MPU HCCIEAOBAaHUU
(GYHKIMH ¢ TOMOIIBIO MTPOU3BOIHOM, IIPH PEIICHUH MPUKIATHBIX 3a/1a4 U 33/1a4 HAa HAXO0XKJICHHE
HauOOJBIINX U HAUMEHBIIUX 3HaUeHUuN QyHkuuu. JlanHas copepkaTenbHas JIMHUS BKIIOYAET B
cebs Takke (QOpMUPOBAHHWE YMEHUM BBINONHATH pacuéThl 1o (opmynaM, IpeodpazoBaHUs
palnMoHaNbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKe BBIPAXKEHUH,
coJiepKallMX CcTerneHu u Jsorapudmel. braromaps wusydeHuro anreOpanyeckoro marepuana
IPOUCXOIUT JajlbHEWIIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAKTHOIO  MBILIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HaBBIKM JAEIYKTHUBHBIX PacCyKICHHM, pabOTbl C CUMBOJIbHBIMU
¢dbopmamu, TpeACTaBICHNS 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeaaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JUIsSl PELICHUS TPAKTHYECKUX U €CTECTBEHHO-
Hay4HBIX 3aj]]a4, HarJIsAHO AEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenpbHo-MeToANYECKasE TUHUSA «DYHKIMHU U rpa@UKu» TECHO MEpeIuieTaeTcs ¢
APYTUMH  JIMHUSAMH ~ y4eOHOTO  Kypca, IIOCKOJIbKY B  KAaKOM-TO  CMbICNIE  3a/1aéT
MOCNIEZIOBATEILHOCTh ~ M3Y4YEHHs]  Marepuana. V3yueHue  CTemeHHOHM, MOKa3aTeNbHOM,
Jorapu(pMHUUECKOl U TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOMCTB U rpa)vKOB, HCHOIH30BAHNE
GyHKIUHI 1715 peteHus 3a/1a4 U3 Apyrux y4eOHbIX IPEIMETOB U PeabHOM KU3HU TECHO CBA3aHO
KaK C MaTeéMaTUYECKUM aHAJIM30M, TaK M C PEIICHUEM YpaBHEHHUH M HepaBeHCTB. [Ipm sTOoM
00JbII0€ BHUMaHHUE ynenseTcss GopMHpOBaHUIO YMEHUSl BbIpaxarb (opMynaMu 3aBUCUMOCTU
MEXIy pa3IMYHBIMU BEJIMYMHAMU, UCCIENI0OBATh MOJy4YeHHbIE (YHKIIMH, CTPOUTh UX TpauKH.
Matepuan 3Tol cojep)aTelbHON JMHUM HAaleleH Ha pa3BUTHE YMEHUHW M HaBBIKOB,
MO3BOJIIOMIMX ~ BBIpaKaThb 3aBUCHMOCTH MEXJAy BEJIMYMHAMH B  Pa3InyHON  dopme:
AHATUTUYECKOM, Tpadudeckoii W cloBecHOW. FEro w3ydeHne crnocoOCTBYyeT pa3BUTHIO
AJITOPUTMUYECKOTO MBIIICHHUS, CTIOCOOHOCTH K 0000IIEHNIO U KOHKPETU3ALlUH, UCTIOIb30BaHUIO
AHAJIOTUH.

CopnepxarenpHas uHUAA «Hauana MareMaTH4eCKOro aHalIM3a» MO3BOJIAET CYLIECTBEHHO
pacivpuTh Kpyr Kak MaTeMaTUYeCKUX, TaK M MPUKIAIHBIX 3afad, JOCTYMHbBIX O0y4arolumcs,



TaK KaK y HHUX IOSIBJISIETCS BO3MOXHOCTb CTPOUTH I'pauKU CIOKHBIX (PYHKUIUH, ONPEeNsiTh uxX
HauOoJIbIIME U HAMMEHBIINE 3HAYEHUs, BBIYUCIIATH IUIOMAIN GUIyp U 0OBEMBI Tell, HAXOIUTh
CKOPOCTM W YCKOpEHHs IpoueccoB. JlaHHas copepxkaTeinbHas JIMHUS OTKPBIBAET HOBbIE
BO3MOYKHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MoJeJIell pealbHbIX CHUTyallUid, IO3BOJSIET
HaXOJUTh HaWIydlllee PEUICHUE B IPUKIATHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOr0 aHajlHu3a CIOCOOCTBYET pPAa3BUTHIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIUICHHUS, ()OPMUPOBAHUIO YMEHHN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. O0ydaromuecs
Y3HAIOT O BBIJAIOLIMXCS PE3yibTaTax, MIOJIYYEHHBIX B X0JI€ PAa3BUTHS MAaTEMATUKHU KaK HAyKH, U
00 UX aBTOpAXx.

ConepxaTenbHO-MeTOAMYECKas JUHUS «MHOXECTBa W JIOTHKa» BKJIIOYAaeT B cels
JIEMEHTBl TEOPUHM MHOXECTB M MaTeMaTH4ecKoM JIOTMKH. TeopeTHKO-MHOXECTBEHHbIE
MPEJCTAaBICHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKH M IpeJUlaraloT Haumbosee
YHHUBEPCAIbHBIN fA3bIK, OOBEIMHAIONIMNA BCE pa3feibl MaTeMAaTUKU M €€ NPHIOKEHHUH, OHH
CBSI3bIBAIOT pa3Hble MaTEMaTUYECKUE TUCLUUIUIMHBI U UX IPUIIOKEHUS B €AMHOE 1enoe. BaxxHo
JlaTh BO3MOXHOCTh 0Oy4arolieMycs IOHUMaTh TEOPETUKO-MHOXKECTBEHHBIHN SI3bIK COBPEMEHHOM
MaTEMaTHKHU U MCIIOJIb30BaTh €0 JUIsl BBIPAXKEHUSI CBOMX MbICJIEH. /[pyruM BakKHBIM NIPU3HAKOM
MaTeMaTUKU KaK HayKHM cJelyeT HpPU3HATh CBOWCTBEHHYI €l CTpPOrocTb OOOCHOBaHUI H
CJIeJOBaHHE ONPEEIIEHHBIM MIPaBUJIaM MTOCTPOCHUSI JOKA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTHYeCKOM JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOI'O MBILIUIEHUS OOy4aroIuxcs,
IIO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUSI HA OCHOBE JIOTUYECKUX MpaBuil, GOPMUPYET HABbIKU
KPUTHYECKOT'O MBIIIICHHSL.

. B yueObHom kypce «AinreOpa W Havaira MaTeMaTHYECKOTO aHAIN3a» IMPHCYTCTBYIOT
OCHOBBl ~ MaTeMaTU4YECKOI'O  MOJEIMPOBAHUS,  KOTOpbIe  IPHU3BaHbl  CHOCOOCTBOBATH
(OPMHPOBAHNIO HABBIKOB TMOCTPOCHHS MOJENEH pEaJbHBIX CUTYAIMid, HCCIEIOBAHHUS STHX
MoJieJIell C TOMOLIbIO ammnapara ajireOpbl M MaTeMaTH4YeCKOro aHaju3a, HWHTepIpeTaluu
MIOJIYYEHHBIX pe3ysbTaToB. Takue 3aaHusl BIUIETEHbl B KaXKIbIM W3 Pa3/eloB MHPOTrpaMMBbl,
IIOCKOJIBKY BECh MaTepuajn y4eOHOro Kypca IIMPOKO UCIONb3YeTCs Ul pelleHHs MPUKIaTHbIX
3amay. Ilpu pemeHun peanbHBIX MPaKTUYECKMX 33Jad  oOydaromuecs pa3BUBAIOT
HaOJI0AaTeNbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh MpobieMy. JlearenbHOCTh MO (POPMHUPOBAHUIO
HaBBIKOB pEIIEHUs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3YUYEHUS BCeX TeM y4eOHOro
Kypca «Anredpa 1 Hayajia MaTeEMaTHYECKOT0 aHaJIn3ay.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «Anrebpa ¥ Hadajga MaTeMaTHMYECKOIO aHAINW3a» SBIAETCS OJHUM W3
Hauboyiee 3HAUYMMBIX B IPOrpaMMe CpelHEero oOmero oOpa3oBaHMs, MOCKOJIbKY, C OJHOM
CTOPOHBI, OH OOEeCHeYMBAET WHCTPYMEHTAJIbHYI0 0a3y Juisi HM3y4eHHs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroi CTOPOHBI, (POPMHUPYET JOrMYECKOE MU aOCTPaKTHOE MBILILICHUE
oOyyaroluxcsi Ha YpPOBHE, HEOOXOJWMOM JJisi OCBOCHHUS HH(POPMATHKHU, OOIIECTBO3HAHUSA,
UCTOPHUH, CIIOBECHOCTH U JPYrMX JAMCUMIUIMH. B pamkax jgaHHoro y4eOHOro Kypca
oOyyaroluecsi OBJAJ€BAIOT  YHHMBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas
(bopMyIHMpyeT CBOM TOCTHKEHHS B MaTeMaTHUeCKOH (opme.

VY4eOHblil Kypc anreOpsl U Hayal MaTeMaTHYECKOrO aHaliu3a 3aKJIaJblBa€T OCHOBY JJIS
YCIIEIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKH, XUMUHU, OMOJIOTHH, TOHUMAHUsI OCHOBHBIX TEHJICHIIMN
pa3BUTHS SKOHOMUKH M OOLIECTBEHHOW *U3HU, MO3BOJSET OPHUEHTHPOBATHCA B COBPEMEHHBIX
HUGPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIb30BATh UX JUIS JalbHEHIIEro
o0Opa3oBaHMs U B IOBCETHEBHOM XU3HU. B TO ke Bpems oBiajeHne abCTpaKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKIMSAMH ajNreOpbl 1 MaTeMaTHUECKOro aHallM3a pa3BUBAET YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh UCTUHHOCTb, JI0Ka3bIBaTh YTBEPXKJIEHUS C IIOMOIIBIO MHTYKIIUU
U paccy’Xaarh JeIyKTHBHO, UCIOJIb30BaTh 0000IIEHNEe U KOHKPETH3allHIo, abCTparupoBaHue u
aHaJIOTHI0, (HOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
OO0miee 4KCIIO YacoB, PEKOMEHJOBAHHBIX MJIs M3ydeHHUs y4eOHOro kKypca «Anrebpa u
Hayaja MaTeMaTH4YeCKoro aHammsa» — 272 4aca: B 10 kiacce — 136 yacoB (4 yaca B HezleN0), B
11 kimacce — 136 gacoB (4 yaca B HEJENIO).



