AHHOTaIus K pabodei mporpaMmme 1Mo yueOHOMY MpeaMeTy
«Anrebpa 1 Havaja MaTeMaTH4YeCKOro ananuza» 10 kmacc

VYueOHbIi Kypc «AnreOpa 1 Hadajaa MaTeMaTHYECKOTO aHAJIM3a» ABISETCS OJHUM U3 Hau-
0oJiee 3HAUYMMBIX B MPOTPaMMe CpeaHETo o0Iero oopa3oBaHusl, MOCKOJIBbKY, C OTHOW CTOPOHHI,
OH o0ecreyrBaeT HHCTPYMEHTAIbHYIO 0a3y Ul U3YyUeHHs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB,
a ¢ JIpyrod CTOpOHBI, (POpMHUPYET JIOTHUYECKOE W aOCTPaKTHOE MBIIUICHHE OOYJalolmuXcsl Ha
YpPOBHE, HEOOXOIUMOM JIJIsl OCBOCHUSI MH(OPMATHKH, OOIIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH
U JPYTrUX JUCHUILTHH. B pamMkax maHHOTO yueOHOTO Kypca oOydaroniuecs OBJIaeBalOT YHUBEP-
CaJIbHBIM SI3bIKOM COBPEMEHHOW HayKu, KOoTopasi (GopMyIupyeT CBOU AOCTIKEHHs B MaTeMaTH-
yeckoi opme.

VY4eOHblIil Kypc anreGpbl U Hayall MaTeMaTHYECKOTO aHajIn3a 3aKjIa/lbIBaeT OCHOBY ISl yC-
MEIIHOTO OBJIAJEHUS 3aKOHaMU (DU3UKH, XUMUU, OMOJIOTUH, TIOHUMAHUSI OCHOBHBIX TE€HACHIIUN
pPa3BUTHUSI SKOHOMHKH W OOIIECTBEHHOW >KHM3HH, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJIb30BaTh UX AJIsl AaJIbHEHIIEro 00-
pa3oBaHUs U B MOBCEIHEBHOU XM3HU. B TO ke BpeMs OBIaieHHe aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMH KOHCTPYKLHUSMHU aireOpbl 1 MaTEMaTUYECKOTO aHaIu3a Pa3BUBAET YMEHUE HAXOAUTH
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTHHHOCTH, JTOKA3bIBATh YTBEPXKICHUS C MOMOIIBI0 WHIYK-
MU U PacCcyXJaTh JeIyKTHUBHO, HCIIOJIb30BaTh 00OOIIEHHE U KOHKpETH3alllio, abcTparupona-
HUE ¥ aHAJIOTUI0, GOPMUPYET KPEATUBHOE M KPUTUIECKOE MBIIIIJICHHE.

B xone uzydenust yueOHOro Kypca «Anredpa U Hadana MaTeMaTHYECKOTO aHaIM3a» 00y-
YAOIIMECs MOJyYaroT HOBBIM OMBIT PEIICHNS MPUKIAIHBIX 3a/1a4, CAMOCTOSATEIBHOTO ITOCTPOE-
HUSI MaTeMaTUYeCKUX MOJEJEeH peabHBIX CUTYallMil, HHTepPIpEeTaluy MOITYYeHHBIX pEIICHHH,
3HAKOMSATCS C IPIMEPAMHU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE B UCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMaTUYECKIMH OTKPBITUSMH U UX aBTOPAMHU.

VYueOHbIi Kypc 001agaeT 3HAYMTENLHBIM BOCIIUTATENILHBIM MOTEHIMAIOM, KOTOPBI pea-
JU3YeTCsl KaK depe3 y4eOHbId MaTepHua, CrocoOCTBYIOMUNA (HOPMUPOBAHUIO HAYYHOTO MHUPO-
BO33pEHUS, TaK W depe3 crnenuduky ydeOHOU NesATENbHOCTH, TPEOYIOUeH MpOoA0IKUTEIHLHON
KOHLIEHTPAllul BHUMAaHHUS, CAMOCTOSATENIbHOCTH, aKKYPATHOCTA U OTBETCTBEHHOCTH 32 MOJIyYEH-
HBII pe3ysbTar.

B ocHoge MCTOJHUKU O6y‘-I€HI/ISI anrere 1 HadaJlaM MaT€MaTU4dYCCKOI'o aHajan3a JICKHUT ACA-
TEIbHOCTHBIN MIPUHIUIT 06yquH;1.

B cTpykType yueOHOTO Kypca «Anredpa u Hayajla MaTeMaTHYeCKOrO aHaln3ay BhIIEICHBI
CJEYIOLINE COJIEPKATEIbHO-METOANYECKUE JIMHUN: «Hucna u BeluucIeHus», « OyHKIUN U rpa-
bukn», «YpaBHeHHs] U HepaBeHCTBa», «Hagama Maremarwmdeckoro aHamm3a», «MHOXKeECTBa U
Jorvkay». Bce OCHOBHBIE COIEPKATEIBHO-METOAMYECKUE JUHUU H3Y4arOTCs Ha IMPOTSHKEHHUH
IBYX JIET OOy4eHUs Ha YpOBHE CpeaHEro o0Iiero oOpa3oBaHUSs, €CTECTBEHHO IOIOJHSS JAPYT
Jpyra U MOCTENEeHHO HachIasich HOBBIMM T€MaMU U paszzienaMu. JlaHHbINA yuyeOHbIN Kypc SIBIIS-
€TCS MHTETPATUBHBIM, TIOCKOIBKY OOBEIUHSET B cebe cojaep)kaHhe HECKOJIbKUX MaTeMaThde-
CKUX JMCLUMIUINH, TAaKUX Kak anreOpa, TPUrOHOMETPHS, MaTeMaTUUYECKUIl aHalu3, TEOpUsi MHO-
JKECTB, MaTeMaTH4YeCcKas JIoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIAJICBAIOT BCE
0ojee MIMPOKMM MaTeMaTHYECKUM ammaparoM, y HHUX I[OCIEIOBaTeNbHO (opMHpyeTcs
Y COBEPLIECHCTBYETCS YMEHHE CTPOUTH MATEMATUYECKYI0 MOJENb PEAIbHOW CUTYyalluH, IMpHUMe-
HATh 3HaHUS, MOJyYEHHbIE MPHU HM3yYEeHUH Y4eOHOro Kypca, Uil PEIICHHS CaMOCTOSTENIbHO
c(hOpMyIMPOBAHHON MaTEeMaTUYECKOM 3a/1a4uH, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.



ConepxareibHO-METOMYeCKast JIMHUS «Yuncia ¥ BhIYKCICHUS» 3aBepinaet (HopMHUpOBa-
HHE HABBIKOB MCIIOJIb30BAHMS JICHCTBUTEIBHBIX YUCEN, KOTOPOE ObLJIO HAYaTO Ha YPOBHE OCHOB-
HOro 00mero oopasoBanus. Ha ypoBHe cpeaHero obmiero oopa3oBanus 0co000e BHUMAHUE YjIe-
Jsietcst POPMUPOBAHUIO HABBIKOB PAIIMOHATBHBIX BBIUMUCICHUHN, BKITIOYAIONIUX B CE0s1 UCIIOJIB30-
BaHHE PA3TUYHBIX (POPM 3aMUCH YHCIIa, YMEHHE AeNaTh NPUKUIKY, BBIIOIHATH MPUOIMKEHHbIE
BBIYKCIICHUSI, OIICHUBATh YKCJIOBBIC BBIPAKEHHsS, pabOTaTh C MAaTEMAaTUYCCKUMH KOHCTAHTAMHU.
3HaKOMEIE OGy‘IaIOIJ_[I/IMCSI MHOXCCTBA HATYPAJIbHBIX, LICJIbIX, pPAlIHOHAJIIBHBIX U I[eﬁCTBHTeHBHLIX
YHCeNT JOTOHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX YHCEl. B KaXkIoM M3 3THX MHOXECTB pac-
CMAaTpPHUBAKOTCA CBOIICTBEHHBIC cMy CHGHI/I(I)I/I‘-IQCKI/IC 3ala4uu 1 orcpanuu: ACJICHUC HAILCIO0, OIIC-
pHpOBaHKE OCTATKAMHU HAa MHOXECTBE LIENIBIX YHCEN, 0COObIC CBOWCTBA PAllMOHAIBHBIX U Hppa-
IUOHAJIBHBIX YUCCII, apI/I(I)MeTI/I‘-IeCKI/IC OIrcpanmru, a TAaKXKC NU3BJICYCHUC KOPHA HaTypaHLHOﬁ CTEC-
NICHH Ha MHOYKECTBE KOMIUIEKCHBIX uHcen. biarogaps mocieaoBaTebHOMY PACIIUPEHHUIO Kpyra
HCIOJIB3YCMbIX YUCCII U 3HAKOMCTBY C BO3MOXXHOCTSAMU UX NMPHUMCHCHUA JIA PCIICHHUA pa3jiny-
HBIX 337324 (GOpMHUpYETCs MPEACTaBICHUE O SIUHCTBE MATEMATHKU KaK HAyKH M €€ pOoJH B TIO-
CTPOCHUU MOJICIICH peabHOr0 MHpa, ITMPOKO UCIIOJIb3YIOTCS 0000MICHIE U KOHKPETH3AIIUS.

JIluaus «YpaBHEHUS U HEPABEHCTBA» peaM3yeTcss Ha NMPOTSIKEHWU BCEro OOy4eHHUs Ha
YPOBHE CpelHero o0miero oOpa3oBaHHs, IMOCKOJIBKY B KaXAOM pazzene [IporpaMmer mpemy-
CMOTPEHO pEIIEHUE COOTBETCTBYIONIMX 3anady. B pesynbrare oOydaroniuecss OBIAJCBAIOT pas-
JMYHBIMU METOJAMHU PEIICHHsI PAllMOHATBHBIX, UPPAIIMOHATBHBIX, TIOKA3aTEIBHBIX, JIoTapuhMu-
YECKUX M TPUTOHOMETPUUECKUX ypaBHEHUH, HEPABEHCTB U CUCTEM, a TaKXKe 3ajad, COJIePKaIIIX
napameTpsl. [lodydeHHbIE YMEHHS MUPOKO HMCIOIB3YIOTCS MPH MCCICIOBAaHUN (DYHKIHHA C TO-
MOIIBIO HpOI/I3BOI[HOI71, Ipu PCUICHUU MPUKIAAHBIX 3a1a4 U 3a71a49 Ha HAXOXKIACHUC HaI/I6OJIBH_II/IX
¥ HaMMEHBIIMX 3HAa4YeHWi (yHKuuu. J[aHHas cojepikaTesbHas JHMHUS BKIIIOYACT B ce0sl TaKKe
(dopMHpOBaHHE YMEHUH BBINOJHATH pacy€Thl Mo Gopmysiam, mpeoOpa3oBaHUs palMOHAIBHBIX,
UPPAMOHATIFHBIX M TPUTOHOMETPHUUECKUX BBIPAKCHHH, a TAK)KE BBIPAKCHUHN, COJCPKAIIIX CTe-
neHu u jgorapudmsl. brarogaps nzydeHuro anredpandyeckoro MaTepuana MpOUCXOAUT JalbHEe-
ee pa3BUTHE AJTOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS OOydaronuxcs, GopMUPYIOTCS
HaBBIKU JIEAYKTUBHBIX PACCYXICHUH, pabOThl C CUMBOJIBHBIMH ()OPMAMHU, IPEACTABICHUS 3aKO-
HOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PAaBCHCTB U HEPaBEHCTB. Anre0pa mpemnaraet 3¢ (eKTrB-
HBIC MHCTPYMCHTHBI Ui PCHICHUSA IMMPAKTUYCCKUX U CCTCCTBCHHO-HAYYHBIX 3a/la4, HArJIAAHO [C-
MOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToAUYEeCKass TUHUSA «DYHKIUM U TpauKuy» TECHO MEeperieTaeTrcs C
OPYTUMH JTUHUSMHU y4e0HOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 33/1aéT MOCIEA0BATEIb-
HOCTh M3Yy4YeHHUs Marepuaina. M3ydeHue cTeneHHOH, MoKa3aTeIbHOU, JOTapu(MUIECKOU U TPH-
TOHOMETPUYECKUX (PYHKIIHMA, UX CBOWCTB U Ipa)MKOB, UCIOIB30BaHUE (PYHKIUN ISl pelICHUS
3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB U PEATBbHOM KU3HU TECHO CBSA3aHO KaK C MAaTeMAaTUYECKUM
AQHAJIM30M, TaK U C pelIeHuEeM ypaBHEHHH U HepaBeHCTB. [Ipu 3ToM G0sbIIOE BHUMaHUE YIEIs-
eTcsi GOPMUPOBAHUIO YMEHUS BBIpaKaTh (OPMYyJIaMU 3aBUCHMOCTH MEXIy Pa3TUYHBIMU BEJH-
YHUHAMH, UCCIIEIOBATh MOTYYeHHbIE (QYHKIIMH, CTPOUTh MX rpaduku. MaTtepuan 3Toil coaepxa-
TEJIbHOM JTMHUU HAlIeJICH HAa Pa3BUTHE YMEHUM U HABBIKOB, O3BOJISIONIMX BBIPAXKATh 3aBUCUMO-
CTH MEX]Iy BeIMYMHAMHU B Pa3IMUHON opMe: aHAIUTHIECKOH, Tpaduueckoi U cioBecHOM. Ero
U3YYEHHE CITIOCOOCTBYET PA3BUTHUIO aTOPUTMHUUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 0000IIEHUIO
U KOHKPETHU3AllMH, UCIOJIb30BAHUIO aHATIOT .

ConepxarenpHas nuHus «Hagana maremMaTH4ecKOro aHajan3a» MO3BOJSET CYIIECTBEHHO
pacHIMpuTh KPyr Kak MaTeMaTUUYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIMHBIX 00y4JarOIIIMCs,
TaK KaK y HUX MOSIBISETCS BO3MOKHOCTh CTPOUTH IPa(UKHU CIOKHBIX (PYHKIUN, ONPEAEITh UX
HauOOJbIINE U HAUMEHBIIINE 3HAUYCHUS, BRIUUCISTH IUIOMAIN GUTYp U 0OBEMBI TEl, HAXOAUTH
CKOPOCTH M YCKOpPEHHMs IpolieccoB. J[aHHAs comeprkaTenbHas JIMHUSL OTKPBIBAET HOBBIE BO3MOXK-
HOCTH MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH peallbHbIX CUTYyalluil, TO3BOJISET HAXOIUTh HAM-



Jyqaiee pCuicHUC B IMPUKIIAAHBIX, B TOM YHCJIC COIUAJIbHO-DKOHOMHWYCCKHUX, 3adaydax. 3HaKOM-
CTBO C OCHOBAMHM MaT€MaTHYECKOTO aHaju3a CIIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (hopMalTb-
HO-JIOTUYECKOTO U KPEaTHBHOTO MBILIUICHHS, ()OPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOsBIIe-
HUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHUKE M HCcKyccTBe. OOydaronmecs y3HalT O BBIJAOIINX-
Csl pe3yJIbTaTax, MOJyYeHHBIX B X0/I€ Pa3BUTUSI MATEMaTHKH KaK HayKH, U 00 UX aBTOpax.

ConeprxaTenpHO-MeToANYeCKast TMHUS «MHOXeCTBa U JIOTUKA» BKIIIOYACT B ceOs AIeMeH-
Thl TEOPUU MHOYKECTB U MAaTEMaTUUYECKON JIOTUKH. TeOopeTHKO-MHOXKECTBEHHBIE MPEICTABICHUS
MPOHU3BIBAIOT BECh KypC HIKOJIBHON MaTeMaTWKH W TpeIjiarailoT Hambojee yHHBEpCaIbHBIN
A3bIK, OOBEAUHSIONIMI BCE pa3lieibl MAaTEMAaTUKU U €€ MPUIIOKEHHUM, OHU CBA3BIBAIOT pa3HbIE
MaTeMaTUYECKHUEe TUCLUIUIMHBI U UX NPWIOXKEHUS B eauHoe Lenoe. [1o3Tromy BakHO naTh BO3-
MOKHOCTh 00y4aroneMycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOW MaTema-
TUKHU ¥ UCIOJB30BaTh €0 JJIs BBIPAXKEHUS] CBOMX MbICEH. J[pyruM BakKHBIM MPU3HAKOM MaTe-
MaTHKH{ KaK HAayKH CJIeyeT MPU3HATh CBOMCTBEHHYIO €Il CTPOrOCTh 0OOCHOBAHUHN U CIIEI0OBaHUE
ONpeAcIEHHBIM IPABUIIaM ITOCTPOEHUS JOKA3aTeNbCTB. 3HAKOMCTBO C 2JIEMEHTAMHM MaTeMaTH-
YECKOM JIOTUKH CITOCOOCTBYET PA3BUTHUIO JIOTMUECKOTO MBIIUICHUS 00Y4arOIIUXCsl, IO3BOJSET UM
CTPOUTH CBOM PACCYXJIEHHUS HAa OCHOBE JIOTHYECKUX MPaBUII, (POPMUPYET HABBIKM KPUTHUECKOTO
MBIIICHHUS.

B yue6HOM Kypce «Anredpa 1 Havasla MaTeMaTHYECKOTO aHAIN3a) MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJEIHPOBAHUSA, KOTOPbIE MPHU3BAaHbI CIIOCOOCTBOBATH (HOPMUPOBAHHUIO HA-
BBIKOB ITOCTPOCHUSI MOJIENICH PEaNbHBIX CHUTYaIlUi, MCCICAOBAaHMS 3THUX MOJENICH C IMOMOIIBIO
amnmapara anreOpbl 1 MaTeMaTHYECKOTO aHalM3a, MHTEPIPETAldH MOJTYYEHHBIX Pe3yIbTaTOB.
Takue 3agaHust BIUICTEHBI B KQXK/BIH U3 Pa3eioB NPOrpaMMBbl, TOCKOJIBKY BECh MaTepual y4deo-
HOT'O Kypca HIMPOKO HMCIIOJIb3YeTCs Ml pelieHHs MPUKIAIHbIX 3a1a4. [lpu pereHun peaabHbIX
NPaKTHYECKHUX 3a7a4d 00yJalomnecs: pa3BUBAIOT HAOMIOJATENbHOCTh, YMEHNE HAXOIUThH 3aKOHO-
MEpPHOCTH, a0CTParupoBaThCs, UCIOIB30BATh AHAIOTHIO, 0000IaTh U KOHKPETU3UPOBATH MPO-
6nemy. [lesitensHOCTD IO (POPMHUPOBAHHIO HABBIKOB PEIICHUS PUKJIAIHBIX 33724 OPraHu3yeTCs
B TIPOLIECCEe M3YUEHUS BCEX TE€M YU4eOHOTo Kypca «Anredpa U Hayala MaTeMaTHYECKOTO aHaJH-
3an.

Ha m3ydenne yueOHOTO Kypca «AnreOpa U Havyaja MaTeMaTHYecKOro aHaIN3a» OTBOJUTCS
272 gaca: B 10 kmacce — 136 gacoB (4 yaca B Henenmo), B 11 kmacce — 136 gacoB (4 yaca B Hejie-

JI10).

@®opMbI KOHTPOIIS MPEAIOIAraloT: CTAPTOBYIO JAMATHOCTUKY, NMPOBEICHUE KOHTPOJBHBIX
pabor.

YYEBHO-METOJAUYECKOE OBECIMTEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Maremaruka: anredpa v Hadajga MaTeMaTHIECKOTO aHau3a, reoMeTpus. Anredpa u Hadana
maTteMaTtrueckoro aHanmza 10-11 kmacc. bazoBeiit U yriayonéuusiii ypouu. 20211
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