AHHOTaIUA K padoyeil mporpamme
10 Y4eOHOMY KYypcCy «Ajredpa U Hayajaa aHAJIM3a»
s odyqarommxcs 10-11 kiaaccon
Ha 2024-2025 yuyeOHblii roa
Pabouas mporpamma paspadotana B coorsercTBur ¢ @I'OC COO Ha ocHOBe
denepanbHOi paboueil mporpaMMbl IO TEOMETpHH U peanuzyercs 2 roga ¢ 10 mo 11 kmace.
Pabouas nporpamma pazpaboTana c ucnoib3oBaHreM «KoHCTpyKkTOpa pabouux nmporpamm» caita

«EnuHoe coneprkanue oouero oopasosanusy». B paboueit nporpaMme yuTeHbl UAEU U MIOJIOKEHUS
Konnenmmu pa3Butus Mmaremaruueckoro oopasosanus B Poccuiickoit denepanuu.

Peanuszanus nporpammsel o0ecrieunBaeT OBJIa/IEHUE KIIFOUEBBIMU KOMIIETEHLIUAMU,
COCTaBJISIOIIMME OCHOBY JIJISl CAMOPA3BHUTHUS 1 HEMPEPHIBHOTO 00pa30BaHusl, IEIIOCTHOCTh
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO Y TIO3HABATEIILHOTO Pa3BUTHS JTMYHOCTH oOydaromuxcs. Kype
«Anrebpa 1 HadaIa MaTEMAaTUIECKOTO aHAIM3ay SIBIIIETCS OJHUM M3 HanboJiee 3HaYNMBIX B
MIpOrpaMMe CTapiieil KOJIbI, TOCKOJIbKY, C OJJHOW CTOPOHBI, OH 00eCeunBaeT
MHCTPYMEHTAJIbHYIO 0a3y JJIsl U3Y4EHHUsl BCEX €CTECTBEHHO-HAYYHbIX KYPCOB, a C Ipyrou
CTOPOHBI, POPMHUPYET JOTUYECKOE U aOCTPAKTHOE MBIIIIJIEHHE YYallluXCsl HA YPOBHE,
HEO00XOMMOM JIJIs OCBOCHHS KypcOB WH(OPMATUKH, OOIIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH. B
pamMKax JaHHOTO Kypca Y4alluecs OBJIaJIEBalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HAYKH,
KoTopas (opMyJIupyeT CBOM JOCTUKEHUS B MaTeMaTu4eckoil popme.

Kypc anreGps! 1 Hayan MaTeMaTHYECKOTO aHAJIM3a 3aKJIaIbIBA€T OCHOBY JIJISl YCIEIIHOTO

OBJIQJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, ONOJIOTHH, TTOHUMAaHHUS OCHOBHBIX TCHJICHIIMHA YKOHOMHUKH
1 OOIIECTBEHHOM KU3HH, TIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX I (PPOBHIX U
KOMTIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HUCIIOIH30BAaTh UX B TIOBCEAHEBHOM XHU3HH. B TOXKE
BpeMsl OBJIaZICHNE aOCTPAKTHBIMHU | JIOTHYECKH CTPOTUMHU MaTeMaTHIECKUMH KOHCTPYKITHSIMH
pa3BHBaeT YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTD YTBEPXKIEHUS,
HCIIOJIb30BaTh 0000IEHNE U KOHKPETU3AINIO, a0CTparupoBaHne U aHAIOTHIO, (GOPMHUPYET
KpeaTHUBHOE U KpUTHUYECKOE MbIIIUIeHHE. B Xxo/1e n3ydenus anredpbl 1 Hayall MaTeMaTH4YeCKOTO
aHaJIM3a B cTapllel MIKOJIe yJal[uecs MoaydatoT HOBBIN OMBIT PEIIeHUs TPUKIIAIHBIX 3a/1a4,
CaMOCTOSITEJILHOTO MIOCTPOEHUSI MAaTEMAaTUYECKUX MOJIeNIel peabHbIX CUTYalUi 1
MHTEPIIPETAINH [TOJYYEHHBIX PEeUICHHH, 3HAKOMSTCS ¢ TPUMEpaMH MaTeMaTHYECKIX
3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTBE, C BHIAAIOIIUMHUCS MaTEMaTHYECKUMHU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc obnanaer 3HaunTeNbHBIM BOCIUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN pean3yercs Kak yepes
yueOHBII MaTepHal, CriocoOCTBYIOMUN (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U Yepe3
crenudpuKy yueOHOM e TeNbHOCTH, TPEOYIOIIeH caMOCTOATEIbHOCTH, AKKYPAaTHOCTH,
MPOJIOJKUTENEHON KOHIEHTPALMK BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYSHHBIN Pe3yibTarT.

B ocHoBe MeToauku 00ydeHus aaredpe u HauajgaM MaTeMaTUYeCKOro aHaIu3a JIeKUT
JeSITeNbHOCTHBIN MPUHIIUI O0y4YCeHHUS.

Crpykrypa Kypca «Anrebpa 1 Hauanza MaTeMaTH4eCKOTO aHaIN3a» BKIIOYACT CISAYIOIIHe
coJIepKaTeIbHO-METOIMUeCKHEe JTUHUM: «Huca U BEIUUCICHUS, «DYHKIUU U TPAPUKUY,
«YpaBHEHUS U HEpaBEHCTBay, «Hauana MaTemaTHueCKOro aHanu3a», «MHOKeCTBa U JIOTUKAY.
Bce ocHOBHBIE cofiepKaTeIbHO-METOANYECKUE JIMHUN U3Y4al0TCs HA POTSHKEHUU JIBYX JIET
oOyueHus B CTapllel MKoje, eCTECTBEHHO AOMOJHSS APYT APYyra ¥ MOCTENEeHHO HACHIIIAsICh
HOBBIMH T€MaMHU U pazfienaMu. JJaHHbIN Kypce SBISETCS WHTETPATUBHBIM, TOCKOJIBKY OObETUHSIET
B cebe cojiepKaHNe HeCKOJIbKIUX MaTEMaTHUYECKUX TUCIUIUIMH: airedpa, TPUrOHOMETPHS,
MaTeMaTU4eCKUi aHaJIn3, TEOpHsI MHOKECTB U Jp. [Io Mepe Toro kak y4ariuecs OBJiaJIeBatoT BCE
0oJee MUPOKUM MaTEMaTHUYECKUM alllapaToM, Y HUX MOCIeI0BaTENbHO GOPMUpPYETCS U
COBEPIIIEHCTBYETCSI YMEHUE CTPOUTHh MAaTEMAaTHYECKYIO0 MOJIENIb PealbHOM CUTYyalluH, TIPUMEHSTh
3HaHMUS, TIOJy4YEeHHBIE B Kypce «AnreOpa v Hayaia MaTeMaTHYeCKOTO aHalIu3ay, IS PelICHUS
CaMOCTOSITENIEHO C(HOPMYIMPOBAHHON MaTeMaTHYECKOH 3a/1auu, a 3aTeM UHTEPIIPETUPOBATD
MIOJTy4YEHHBIN pe3ynbTarT.

CogepxarenpHO-MeTOAMYECKas THHUSA «HuCla U BRIYUCIICHUS» 3aBepinaeT (oOpMUPOBAHUE
HaBBIKOB UCIIOJIb30BAHUS JICHCTBUTENBHBIX YUCEN, KOTOpOe ObUIO HAYaToO B OCHOBHOM IIKoJje. B



cTapIuei 1mKoye 0coboe BHUMaHHE yenseTcst (opMUPOBAHUIO MPOYHBIX BHIUYMCIUTEIBHBIX
HABBIKOB, BKJIIOUAIOIINX B C€0s HCIIOIB30BAHNE PA3IMYHBIX (DOPM 3anHCH ACHCTBUTEIHHOTO
4KCJIa, YMEHUE PALMOHAJIBHO BBIIIOJIHATh JEUCTBUS C HUMHU, JIEJIaTh IPUKUKY, OLICHUBATD
pe3yabrar. OOyyaromuecs Mmoay4aloT HaBBIKK MPUOIMKEHHBIX BBIYMCICHUN, BHITIOJTHEHUS
NEWCTBUH C YMCIIaMU, 3alIMCAHHBIMU B CTaHAAPTHOM (hopMe, UCIOTIB30BAHUS MAaTEMAaTHUECKUX
KOHCTaHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKEHUM.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3yeTCs Ha MPOTSHKEHUH BCErO O0YUYEHUs B CTapIeit
LIKOJIE, IOCKOJIbKY B Ka)KJIOM pazJiesie IPOrpaMMbl IPEAYCMOTPEHO PEIIEHNUE COOTBETCTBYIOLIUX
3agad. OOyJaromuecs: OBIaICBAIOT PAa3IMYHBIMU METOIAMH PEIICHUS LIENbIX, PAllHOHAIBHBIX,
MppaMOHATIEHBIX, TOKA3aTeIbHBIX, JIOTAPU(YMUIECKUX U TPUTOHOMETPUIECKUX YPaBHEHHUH,
HEPaBEHCTB M UX cUcTeM. [lorydeHHbIE YMEHHS NCTIONB3YIOTCS TIPU MCCIIeIOBAaHUN (QYHKIHI C
ITOMOIIBIO TPOM3BOJHOM, PELICHUH NPUKIAIHBIX 33/]a4 U 3a]a4 Ha HaX0K/IeHue HauOOoJIbIINX U
HAaMMEHBINNX 3HaueHNH QpyHKuuu. JlaHHas conepKaTenbHas JUHNUS BKIIOYAET B Ce0s TaKKe
(¢bopMHpOBaHHE YMEHUN BBINOJIHATE pacd€Thl IO (hopMysiaM, MpeoOpa3oBaHus LENbIX,
paloHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUUECKUX BBIPAXKEHU, a TaKKe BbIPaKEHUH,
coJiepKaluX cTeneHu u jJorapudmel. brarogaps n3ydenuro anredOpanyeckoro Mmarepuanina
MIPOUCXOUT JabHEHIIee pa3BUTHE aITOPUTMUYECKOTO U AOCTPAKTHOTO MBIIIJICHHUS yJallluXxcs,
(bopMUpPYIOTCS HAaBBIKU JETYKTUBHBIX PACCYKIEHHH, pabOThl ¢ CUMBOJIBHBIMU (POpMaMH,
MIpe/ICTaBICHHs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJIE PAaBEHCTB U HEPAaBEHCTB. AnreOpa
npeaiaraeT 3pPeKTUBHbIE HHCTPYMEHTHI U1 PEIIEHUs] MPAKTUUECKUX U €CTECTBEHHO-HAYYHbIX
3aJ1a4, HarJIgaIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.
CopepxarenbHo-mMeToanueckas TUHUS «DyHKIUU U TpaduKu» TECHO NEPEIJIETaeTCs ¢ APYrUMU
JUHUSMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T MOCIeI0BaTeIbHOCTh U3Y4YEeHUS
Matepuana. M3ydeHue creneHHOM, mokazaTreabHOMU, JJIOrapuMUIeCKOl U TPUTOHOMETPUUYECKUX
(GyHKIMM, UX CBOWCTB U TpadMKOB, UCIOIb30BaHUE (DYHKIIUHN AJIs pelIeHus 3a7a4 U3 Jpyrux
y4eOHBIX IPEIMETOB U PEANBHOM )KM3HU TECHO CBSI3aHO KaK C MaTEMATUYECKUM aHAJIN30M, TaK U C
peleHreM ypaBHEHUH U HepaBeHCTB. [Ipyu 3ToM Gosblioe BHUMaHUE yensercss GOpMUPOBaHUIO
YMEHUS BbIpaXaTh GOpMyJIaMH 3aBUCUMOCTH MEX/Y Pa3IMUYHbIMUA BEIUUYMHAMU, UCCIIE0BAThH
M0JTy4eHHbIe (DYHKIIMHU, CTPOUTH UX rpaduku. Marepuan 3Toi coaep)kaTesIbHOM JTMHNUU HALlEIeH
Ha Pa3BUTHE YMEHHUU U HABBIKOB, MIO3BOJISAIONINX BbIPAaXKaTh 3aBUCHMOCTH MEXY BEJIMUYNHAMU B
paznmuyHO# hopMe: aHATTMTUYECKOH, Tpaduueckoii u ciaoBecHou. Ero m3ydenue cnocoOcTByeT
Pa3BUTHIO AITOPUTMHUYECKOTO MBILIUIEHUS, CHOCOOHOCTH K 0000ILICHUIO U KOHKPETH3allHH,
HCIIOJIb30BAHUIO aHAJIOTUIA.

ConepxarenpHas nuHuA «Havana MareMaTH4eCKOrO aHaIM3a» MO3BOJISET CyLIECTBEHHO
paclIMpUTh KPyr KaKk MaTeMaTHYECKUX, TaK U MPUKIAIHBIX 33a]a4, JOCTYIHbBIX 00yJaromumcs, y
KOTOPBIX MOSIBJIIETCS BOBMOKHOCTh MCCIEI0BATh U CTPOUTH I'padMKU (QYHKIHMH, ONIpeeNaTh uxX
HauOOoJIbIINE U HANMEHbIINE 3HAYCHUS], BBIYMCIIATD IJI0IAAN GUTYp U 0OBEMBI TeJl, HAXOAUTh
CKOPOCTH M YCKOpEHHS IpoueccoB. JlaHHas coneprkareabHasi JINHUSA OTKPhIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUS MAaTEMATUYECKUX MOJEIIEH pealbHbIX CUTyalluid, HAX0XKICHUS
HaWIY4ILIEro peleHus B IPUKIAIHBIX, B TOM YUCJIE COLIMATIBHO - SKOHOMHUUYECKUX, 3a/1a4ax.
3HaKOMCTBO C OCHOBaMH MaTEMaTHYECKOI'0 aHaIN3a CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO,
(opMaJIbHO-TOIMUYECKOT0 M KPEaTUBHOTO MBIIUICHUS, JOPMUPOBAHUIO YMEHUN PAaCIO3HABAThH
IIPOSIBJICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKe U UCKyccTBe. OOyyarolecs y3HaT O
BBIJAIOIINXCS PE3YJIbTAaTaX, NOJYyUYEHHBIX B XOJI€ pa3BUTHs MaTEMATHKHU KaK HAYKU, U UX aBTOPax.
ConepxarenpHO-MEeTOANYECKAS JTMHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IOCBSIIIIEHA
2JIEMEHTaM TEOPUHU MHOXKECTB. TE0pEeTUKO-MHOKECTBEHHBIE IIPECTABIICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJIbHON MaTEeMaTUKH U MpeiaraoT Hanbosiee yHUBEPCAIbHBIN A3bIK, 00bEAMHSAIOINI
BCE pa3zeiibl MATEMAaTUKU U €€ NIPUIOKEHUI, OHU CBA3BIBAIOT pa3Hble MaTEMaTUUECKHE
JUCLMIUIMHEL B eqUHOE 1enoe. [1oaToMy BaKHO 1aTh BO3MOKHOCTbD IIKOJIBHUKY TOHUMATh
TEOPETUKO - MHO’KECTBEHHBIN SI3bIK COBPEMEHHON MaTEMATHUKH U UCIIOJIB30BATh €T0 M
BBIPAYKEHUS CBOMX MBICIIECH.

B kypce «AnreOpa n Hayasia MaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT TaK)Ke€ OCHOBBI
MaTeMaTH4YeCKOTO MOJEIMPOBAHUS, KOTOPBIE MPU3BaHbI CHOPMHUPOBATH HABBIKK TOCTPOCHHUS



MoOJIeNIel peabHbIX CUTYallui, HCCIEIOBAHMUS 3TUX MOJIENICH C MOMOIIBIO amnmapara anreOpsl 1
MaTeMaTHYECKOI0 aHAJIN3a U MHTEPIIPETALIMU [T0JTyYEHHBIX pe3yibTaToB. Takue 3a1aHus
BILIETEHBI B KX IbII U3 Pa3/Ie€J0B IIPOTrpaMMBbl, IOCKOJIbKY BECh MaTepuai Kypca LIMPOKO
HCIIOJIb3YETCS JUIsl pelIeHUs] IPUKIIaAHbIX 3a1a4. [Ipu pemenun peanbHbIX IPAKTUUECKUX 3aa4
yyaiuecs pa3BUBarOT HaOIH0AATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsl, UCIOIB30BaTh AHAJIOTHIO, 00001IaTh U KOHKPETH3UPOBATH POOIEeMYy.
JleaTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIIAJIHBIX 33/1a4 OPTraHU3yeTCs B
IpoLecce U3y4eHus Bcex TeM Kypca «Anredpa v Hauajga MaTeMaTUYeCKOro aHaIu3a».

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

B yueOHOM m1aHe Ha M3ydeHHE Kypca anreOpbl 1 Hadal MaTeMaTHYeCKOTO aHaiIu3a Ha 6a30BOM
ypoBHE 0TBOAMTCA 2 yaca B Hezento B 10 kinacce u 3 yaca B Henento B 11 kiacce, Bcero 3a JjBa roja
oOyuenus - 170 qacos

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

1. Anre6pa n Hauana MaTeMaTHYECKOTO aHaIU3a. basoselil yposens: 10 kiacc / A.I.Mepaisk,
J.A. Homuposckuii, B.b. [lononckwuit; nox pen. B.E. [logonsckoro. — M.: IIpocsemenune, 2022
T.

2. Anrebpa n Hauaga MaTeMaTHIECKOTO aHanm3a. bas3oselii yposenb: 11 kmacc / A.I.Mep3isk,
J.A. Homuposckuii, B.b. TTomonckuii; mon pexn. B.E.
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