AHHOTanMs K padoyeil mporpaMMme 1o ajredpe 1 Ha4aJIa MATEeMaTHYECKOI0
aHa/IM3a.
YpoBeHb: cpeaHee o01ee o0pa3oBaHue

Pabouas mporpamma ydeOHOTO Kypca «Anrebpa M Hadala MaTeMaTUYeCKOTO aHAIIN3a»
0azoBoro ypoBHs st oOydaromuxcsi 10 —11 xmaccoB paspaboraHa Ha ocHOBe DepepalibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CPeaHEro odmiero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPEOOBaHWM, MPEABABIAEMBIX K MaTeMaTHYECKOMY 0Opa30BaHUIO, U
TpaguIMii pocCUiicKoro oOpas3oBanus. Peanmm3anusi mporpamMMbl 00eCIEUMBACT OBJIAJCHHE
KIIFIOYEBBIMHU KOMIICTCHUUAMU, COCTABJIAIONIMMU OCHOBY IJId CaMOPa3BUTHUA W HEIIPCPLIBHOTO
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIhTYPHOTO, JIMYHOCTHOTO W IIO3HABATEIHHOTO Pa3BUTHS
JTUYHOCTH 00yJarOIUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajga MaTeMaTU4YeCKOro aHajan3a» SBJSETCS OJHUM M3 Haubolee
3HAYUMBIX B MpOrpamMMe CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecreynuBaeT
MHCTPYMEHTANIbHYIO 0a3y Uil W3y4YeHHsS] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C JIpyroi
CTOpPOHBI, (OPMHUpPYET JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHUE Y4YallluXcsd Ha YpPOBHE,
HE0OX0IMMOM I OCBOEHUS KypcOB HH(GOPMATUKH, 0011IECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B
pamMKax JaHHOTO Kypca ydallluecs OBJIaJeBalOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKw,
KoTopas (opMyIupyeT CBOM TOCTHKEHUSI B MaTeMaTu4eckoi popme.

Kypc anreOpsl n Hauanm MaTeMaTHMYECKOTO aHAJIM3a 3aK/IaJ(bIBA€T OCHOBY JJISl YCIEIIHOTO
OBJIJICHUS 3aKOHAMH (PU3UKHU, XUMUH, OMOJIOTHUH, TOHUMAHUS OCHOBHBIX TEHICHIIUNA SKOHOMUKH
U OOIIeCTBEHHON J>KU3HM, TO3BOJSIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(MPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJL30BaTh MX B TOBCEIHEBHOM >KM3HHU. B Toxe
BpeMsi OBJIaZIcHHE aOCTPAKTHBIMHM U JIOTHUECKU CTPOTMMHU MAaTeMAaTUYECKUMHU KOHCTPYKLHSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKICHUS,
UCI0JIb30BaTh 0000IIeHHe U KOHKpETH3alMio, a0CTparupoBaHHWE W aHaloruio, (opmupyer
KpeaTHUBHOE U KPUTHYECKOE MbIlLIeHUe. B xone u3ydenus anreOpbl ¥ Hayal MaTEMaTUYECKOTO
aHallM3a B CTapIlIel HIKOJIe yJallhecs MOJIy4aloT HOBBIA OMBIT PEUICHHS MPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO ~ TOCTPOEHHUS MAaTeMAaTHYeCKHMX MOJeled  peallbHbIX CHUTyalluid W
WHTEPIPETAIIMM  TOJYYEHHBIX pEIICHUHN, 3HAKOMSTCS C MpPUMEpPaMH MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B MpUPOJIe, HAyKE U B HCKYCCTBE, C BBIJAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITHSMH U UX aBTOPAMH.

Kypc o6nagaer 3HaUUTENBHBIM BOCIIUTATENIbHBIM IOTEHIIMATIOM, KOTOPBIH peanu3yeTcs Kak
yepe3 yueOHbI MaTepuall, CocOOCTBYIOIUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 creuuduky ydeOHOW IesaTenbHOCTH, TpeOyroIlel CaMOCTOATENbHOCTH, aKKypaTHOCTH,
MPOJOJKUTEILHON KOHIEHTPAIIMY BHUMAHHUS M OTBETCTBEHHOCTH 3a MOJYYEHHBINH pe3ysbTarT.

B ocnoBe MeToauku 06yquI/151 anre6pe 1 HadajlaM MaTCMaTH4YCCKOI'O aHajau3a JIC)KHUT
JIesITeIbHOCTHBIN MMPpUHIUIT O6y‘-ICHI/I$I.

CprKTypa Kypca <<AJ1re6pa 1 Ha4aJla MaTEMAaTUYCCKOTO aHAJIM3a» BKIIOYACT CICAYIOIINC
COACPKATCIbHO-MCTOANYCCKUC JIMHUU: «Yucma u BBIYMCIICHUS, «CDYHKL[I/II/I u Fpa(bI/IKI/I»,
«ypaBHCHI/I}I U HCPABCHCTBa», «Hagana MaTeMaTH4ecKoro aHaJIn3ay», «MHOECTBa U JIOTHUKay.



Bce ocHOBHBIE COzEpKATEIBHO-METOAUYECKUE JIMHUM M3Y4alOTCs Ha IMPOTSLKEHUM JBYX JIET
oOy4yeHHs: B cTapliell MIKOJe, eCTECTBEHHO MOMOJHSS IpYr Apyra M MOCTENEHHO HACHIIAsCh
HOBBIMU TEMaMHU U pa3jesaMu. JJaHHBINA Kypc sIBISETCS UHTETPATUBHBIM, IOCKOJIBKY OOBEANHSIET
B ce0e coJiepKaHHe HECKOJIbKHX MaTeMaTHYeCKUX TUCHMIUIMH: anredpa, TPUTOHOMETpPHS,
MaTeMaTUYECKUI aHajIu3, TEOPUst MHOKECTB U Jp. I1o Mepe Toro kak ydamuecs OBJIaIEBAOT BCE
0ojiee MUPOKUM MATEMAaTHYECKUM allllapaToM, Yy HHUX IOCIEAO0BATEIBHO (OPMHUpPYETCS U
COBEPILICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTUYECKYIO0 MOJIEIb PEabHOM CUTYalluH, IPUMEHSATh
3HAHMUs, MOJIYYEHHbIE B Kypce «Auredpa W Hayana MaTeMaTHUYECKOro aHaiu3a», JUIsl PEeLIeHUs
CaMOCTOSITENIEHO CPOPMYTUPOBAHHONH MaTEeMAaTHUECKOW 3aJadd, a 3aTeM HHTEPIPETHPOBATH
IIOJIy4EHHBIN pe3ynbTart.

ConeprkarenbHO-MeToAnuuecKast JIMHUS «Yucna u BRIYUCIICHUS» 3aBepIiaeT GOpMUPOBAHUE
HaBBIKOB HCIIOJIH30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBIJIO HA4aTO B OCHOBHOM IIKoJie. B
cTapiiei mIKoje 0co0oe BHHMAaHHE yuaensiercs (POPMUPOBAHUIO TMPOUYHBIX BBIYUCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIONIUX B C€0s MCIOJB30BaHUE PA3IUYHBIX (POPM 3alUCH JIEHCTBUTEILHOTO
YHUCJIa, YMEHHUE PAIMOHAIBLHO BBHITIOJNHITH JCHCTBUS C HUMH, JENaTh MPUKUIKY, OIICHHUBATH
pesynbTaT. OOydaromiuecs MOJTYYarOT HABBIKM TMPUOIMKEHHBIX BBIYMCICHUM, BBITIOJTHEHUS
JEHUCTBUM C YUCIIaMU, 3alMCAaHHBIMH B CTaHAAPTHOUW (popme, MCIOh30BAHUS MAaTEMaTUYECKUX
KOHCTAHT, OI[EHUBAHMSI YNCIIOBBIX BBIPAKCHUM.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcs Ha MPOTSHKEHUHM BCEro OOy4deHHs B
CTapiiell MIKOJIe, TIOCKOJBKY B KaKIOM pasfeie IporpaMMbl IPEIyCMOTPEHO pelIeHHe
COOTBETCTBYIOIINX 331a4. O0yJaromuecst OBIaIeBAIOT PA3IMIHBIMU METOITAMH PEIICHHS TEITBIX,
paMoHAFHBIX, HPPAIMOHAIBHBIX, TIOKA3aTEIbHBIX, JOrapUPMHUUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHHIA, HEPABEHCTB M UX cUCTeM. [loydeHHbIe YMEHHS UCIIONIB3YIOTCS MPH UCCIIEI0BaHUT
(GYHKIMH ¢ TOMOIIBIO MPOW3BOIHOM, PEIICHHH MPHUKIAJHBIX 3a7ad W 3ajad Ha HaXOXKICHUE
HaMOOJIBIINX W HAMMEHBIINX 3HaUeHUH (yHKIMU. [laHHAs coepikaTeNbHas JMHUS BKIIIOYACT B
ce0st Takke (HOPMUPOBAHUE YMEHHH BBITIOIHATEH PacYEThI IO hopMyIIaMm, MpeoOpa3oBaHUS IIEIIBIX,
paIMoOHAFHBIX, UPPANUOHATBHBIX H TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKe BBIPAKCHUIA,
coliepKamux creneHn u Jorapudmel. brarogapst u3ydeHHI0 anreOpanveckoro Marepuala
MIPOUCXOUT JajbHEHIIee Pa3BUTHE aITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIIICHHUS YYalluXcs,
(bOpMUPYIOTCS HABBIKH JCIYKTUBHBIX PAcCY)KJIEHUH, pabOThl ¢ CHMBOJIBHBIMH ()OpPMaMH,
MPEJCTAaBICHUS 3aKOHOMEPHOCTEW M 3aBUCUMOCTEH B BHUJIC PABEHCTB W HEpaBEHCTB. AnreOpa
npeuiaraet 3pOEeKTUBHBIC HHCTPYMEHTBI JIJISl PEIICHUS TPAKTHYECKUX M €CTECTBEHHO-HAYYHBIX
3aja4, HarJIsTHO JEMOHCTPHPYET CBOU BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxatenbHo-MeToAuUecKast TUHUS «DyHKIMU U rpaduKu» TECHO MNEeperuieTaercs ¢
JPYTUMH JIMHUSIMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 3a1a€T MOCIIEI0BATEIbHOCTD U3yUYEHUS
MaTepuaina. M3ydyeHue creneHHoH, moKa3aTelbHOM, JIorapu(MUYeCKOd U TPUTOHOMETPHUECKUX
(GyHKUUMH, X CBOWCTB U rpadUKOB, UCHOJIb30BaHUE (DYHKUMH I pelieHus 3ahad U3 JApYrux
y4EOHBIX MPEIMETOB U PEaIbHOM KU3HU TECHO CBA3aHO KAK C MATEMAaTUYECKUM aHAJIM30M, TaK U
C pelIeHrneM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM GoJibilioe BHUMaHUE Y enseTcst GOPMHUPOBAHUIO
YMEHUS BBIpaXKaTh (OPMYJIaMU 3aBUCHUMOCTH MEXIY Pa3IMYHBIMU BEIMYUHAMM, UCCIIEIO0BAThH
MOJTydeHHbIe (PYHKIMH, CTPOUTH UX Tpapuku. MaTepual 3Toi cojepKaTeabHOMN JIMHUY HallelIeH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJIAIOLIUX BbIPAYKATH 3aBUCUMOCTH MEXIY BEIINYMHAMU B
pa3nuyHOM (opme: aHaTUTHYECKOH, rpaduueckoi u cioBecHOi. Ero m3ydeHue crnocoOcTByeT
Pa3BUTHIO AJTOPUTMHUUYECKOTO MBIIIIEHHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3aluH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CO,I[ep)KaTCJ'ILHaH muHus «Hauama MaTemMaTHuecKoro aHajan3a) I03BOJISET CYIICCTBECHHO
PpaCIIupUTh KPYT' KaK MAaTEMATUYICCKUX, TaK U IIPUKIIAJHBIX 3a1a4, JOCTYIIHBIX O6y‘-IaIOIJ_[I/IMCSI, y
KOTOPBIX IMOABJIACTCA BO3MOKHOCTD UCCIICA0OBATH U CTPOUTDH Fpa(I)I/IKI/I (I)yHKI.IHfI, ONPpCUACIIATh UX



HauOOJIbIINE U HAUMEHBIINE 3HAUYEHUS, BBIYUCIATE IUIOMAan Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas copaep)kaTreiabHas JUHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHMSI MaTEMaTHUYECKUX MOJENEH peallbHbIX CHUTYyallMi, HaXO0KIEeHUs
HAaWIy4lllero peleHUsl B IMPHUKIAJHBIX, B TOM YUCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMH MaT€MaTHUYECKOTO aHAIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hopMaIIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHHUI DPAacHO3HABATh
MIPOSIBJICHUSI 3aKOHOB MaTEMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HaKT O
BBIJAIOIIUXCS PE3yJIbTaTaX, IOJIYyYEHHBIX B XO/I€ Pa3BUTHS MaTeMaTHUKU KaK HAYKH, U UX aBTOpax.

CopepxarenbHo-MeToAMYECKasl TMHUSA «MHOKECTBa U JIOTMKa» B OCHOBHOM IIOCBSIIEHA
2JIEMEHTaM TEOPUHU MHOXKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPEJCTaBICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJbHOW MaTeMaTHKU U IpesaraloT Hanbojee yHUBEPCAIbHBIN S3bIK, 00BbEAUHSIIOMINN
BCE paslenbl MAaTeMaTUKA W €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTUYECKHE
JUCLUILIMHBL B enuHoe 1enoe. [[oaToMy BaKHO AaTh BO3MOXKHOCTh IIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMaTUKH M HCIIOJIb30BAaTh €ro U
BBIPAKEHUSI CBOUX MBICIIEH.

B kxypce «AnreOpa u Havaia MaTeMaTHYECKOTO aHAJIN3a» MPHCYTCTBYIOT TAKKE OCHOBEHI
MaTeMaTHYEeCKOr0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHBI CPOPMUPOBATH HABBIKH IMOCTPOCHUS
MOJIeNiel peabHbIX CHTYaIlUi, UCCIEOBAHUS 3TUX MOJIENIEH C MOMOIIBIO armapara aireOpbl |
MaTeMaTUYCCKOTO aHAJIM3a W MHHTCPIPETAINUN IIOJYUYCHHBIX PE3YJIbTaTOB. Taxkue 3alaHuA
BIIJICTCHBI B Ka)K}IBIfI N3 pasaciioB MpOrpaMMmbl, IMOCKOJIBKY BECb MaT€pual Kypca MHUPOKO
HCIIOJIB3YCTCA MJIA PCHICHUS MPUKIIAAHBIX 3a1a4. HpI/I PEIICHUN PCAJBHBIX MPAKTUYCCKUX 3aaa4
yyalmpecsi — pa3BHBAIOT  HAOMIONATENbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJb30BaTh AHAIOTHIO, 0000IIaTh W KOHKPETH3UPOBATH MPOOJIEMY.
JleaTenbHOCTh TIO (OPMHPOBAHUIO HABBIKOB DPEIICHHS TPUKIATHBIX 3a7ad OpraHu3yeTrcs B
mporiecce U3y4eHHs BCeX TeM Kypca «Airedpa v Hadaia MaTeMaTHYeCKOTO aHaIH3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM miaHe Ha M3ydeHHE Kypca ajreOpbl U Havall MaTEeMaTHYeCKOro aHajau3a Ha
0a30BOM ypoBHE OTBOIUTCS 2 yaca B Heaemo B 10 kimacce u 3 yaca B Hezento B 11 kiacce, Bcero
3a 1Ba roga o0y4denus — 170 gacos.



