AnHOTaIus K pabodeit mporpamme
o y4eOHOMY TpeaMeTy «Anredpa u Hadajla MaTeMaTHYECKOro aHaau3a» (0a30BbIi yPOBEHb)
Ha YPOBHE CpeiHero oomiero oopazoBaHus

[Iporpamma mo ydeOHOMY mpeaMeTy «Anredpa W Havajga MaTeMaTHYeCKOTO aHaJn3a»
(6a30BbIil ypOBEHB) 71l 00yUCHHS HA YPOBHE CPEIHEro 00Iero 00pa3oBaHUs COCTABICHA HA OCHOBE
TpeOOBaHMI K TUIAHUPYEMBIM pe3yiabTaTaMm oOydeHHss B cooTBercTBUM ¢ DenepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAAPTOM CPEIHEro o0mero oopa3oBanus (yTB. MPHUKA30M
MunucrepctBa oOpazoBanuss u Hayku P® ot 17.05.2012 r. Ne 41317, ¢ wu3sMeHEHWSIMH U
npononHeHusmu ot 29.12.2014  Ne 1645, o1 31.12.2015 Ne 1578,0129.06.2017 Ne 613),
denepanbHOl OCHOBHOW 00pa30BaTeNIBHOW MPOTPAaMMBI  CpellHero odmero oOpasoBanus (B
penakiuu nporokoia Ne2/16-3 ot 28.06.2016 demepanbHOro y4eOHO-METOAMYECKOTO 00BETMHEHUS
no obmemy obOpasoBanuio), Ilpukaza MunucTepcTBa TpocBenieHust Poccuiickoit denepanuu ot
18.05.2023 Ne 371 “O6 yrBepxkaenuu (enepanbHON 00pa30BaTENbHON NPOTpPaMMbI CpPETHETO
obrrero obpasosanus” (3apeructpuposan 12.07.2023 Ne 74228).

PabGouas mporpamMma yueOHOTO Kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO aHaJM3a»

6azoBoro ypoBHsa st obywaronmxcss 10 -11 kmaccoB paspaborana Ha ocHoBe dDemepanbHOTO
rOCyapCTBEHHOTO 00pa30BaTEbHOTO CTaHAApTa CpeAHero oOmiero oOpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEeOOBAHUU, NPEABABIAEMBIX K MaTeMaTH4YecKOMy oOOpa3oBaHMIO, U
TpaguLMi poccuiickoro oOpasoBanusa. Peamuzamms mnporpaMmbl  0OecleyMBacT OBIJIAJACHHUE
KIIFOYCBbBIMU  KOMIICTCHIIUAMM, COCTABJIAKOIMIUMHA OCHOBY [JIsI CaMOpPA3BUTHA W HCIPCPBIBHOI'O
0o0pa3oBaHMs, LEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO U I03HABATEIBHOTO Pa3BUTHS
JMYHOCTH O0YYarOIIUXCS.

Kypc «AnreOpa m Hayama MaTeMaTHMYeCKOIO aHalW3a» ABIAETCS OAHMUM U3 HauOoJee
3HAYUMBIX B IPOrpamMMe CTaplleil MIKOJbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH oOecrneyuBaeT
MHCTPYMEHTANIbHYIO 0a3y JJI1 U3y4eHHS BCEX €CTECTBEHHO-HAy4YHBIX KypCOB, a C JIPYroil CTOPOHSI,
dopmupyeT jorudyeckoe M aOCTPAaKTHOE MBILIUICHHE Y4YallMXCsd Ha YpOBHE, HEOOXOIMMOM I
OCBOCHHUSI KypCcOB HH(OpMaTHKM, OOLIECTBO3HAHUSA, UCTOPHHU, CIOBECHOCTH. B pamkax TaHHOTO
Kypca ydallyecs OBJIaJeBalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKH, KOTOpas (opMyIupyeT
CBOM JIOCTHKCHUS B MAaTEeMaTHIECKOU (opme.

Kypc anreOppl M Hayalnm MaTeMAaTHYSCKOTO aHAIW3a 3aKJIAABIBACT OCHOBY ISl YCIICIIHOTO
OBIIAJICHUS 3aKOHAMU (DU3UKH, XHUMHH, OHOJIOTHH, IIOHUMaHHs OCHOBHBIX TEHACHIIWI YKOHOMUKHU H
OOIIECTBEHHOW JKU3HU, TIO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSAX, YBEPEHHO HCIOJIB30BATh MX B TOBCETHEBHOM JXM3HH. B TOke Bpems OBIajcHUE
aOCTPaKTHBIMH W JIOTHYECKH CTPOTMMH MaTeMaTHYeCKMMH KOHCTPYKLUSMH pPa3BHBAaET yMEHHUE
HaxXoanuTh 3aKOHOMCPHOCTH, 000CHOBBIBATH UCTUHHOCTD YTBCPKACHU:A, UCIIOJIB30BATh O606H1€HI/IC u
KOHKpETH3alMio, alOCTparupoBaHWe U aHAJIOTHIO, (OpPMHUpPYET KpeaTUBHOE M KPUTHYECKOE
MbllIeHHe. B xone m3ydeHus anreOpbl M Hayal MaTeMaTHYecKOro aHajiu3a B CTapIlel IIKoJe
yJaluecs IMOJy4aioT HOBBIM OIBIT pEIHIeHHs MPUKJIAAHBIX 3a]a4, CAMOCTOSTEIBHOTO MOCTPOCHUS
MaTeMaTH4YecKUX MOJeNeld peanbHbIX CHUTyallud W HWHTEPIpeTalyH IOJyYEHHBIX peLICHul,



3HAKOMSTCS C TIPUMEPaMH MaTeMaTHYECKIX 3aKOHOMEPHOCTEH B MPHPOJE, HayKe M B UCKYCCTBE, C
BBIJJAIOIIUMICS MAaTEMATHYECKHUMHU OTKPBITHAMU U HX aBTOPaAMH.

Kypc obmamaer 3HaUMTENLHBIM BOCIHTATEIHHBIM MOTCHIMAIOM, KOTOPBIA peanm3yercsl Kak
gyepe3 ydeOHbIH MaTepuai, CIIOCOOCTBYIONIUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK H
yepe3 crnenupuKy y4eOHOU HesTeNbHOCTH, TpeOyromeil caMOCTOSTEIbHOCTH, AaKKypaTHOCTH,
MPOIOJIKUTENILHOW KOHIICHTPALIMY BHUMAHHS 1 OTBETCTBEHHOCTH 32 MOJTYYCHHBIN pe3ybTar.

B ocHoBe Meronmuku oO0ydeHus anreOpe M HayajaM MaTeMaTH4YeCKOTO aHaiu3a JICKUT
JeSITeJIbHOCTHBIM IPUHLIUI O0y4YEeHMS.

CrpykTypa Kypca «Anrebpa ¥ Hadajla MaTeMaTHYeCKOTo aHalM3a» BKIIIOYAET CIEAYIOIINe
COJIEP)KATEeIbHO-METOIUYECKHe JHHUU: «Uuciia W BBIYUCICHUS», «DyHKIUH © TpaQuKu»,
«YpaBHEHHSI U HepaBeHCTBa», «Hauana MaTemaTHueckoro anaamn3a», «KMHOXeCTBa U JoTruka». Bce
OCHOBHBIE COJICPKATEIHbHO-METOAMYECKUE TMHUH MU3YUYalOTCsl Ha MPOTSHKCHUH JIBYX JIET OOY4YCHHS B
CTapuIeH MIKOJIE, ECTECTBEHHO JOTOJHSSA APYT APyra ¥ MOCTENEHHO HACHIIIAsCh HOBBIMU TEMaMH U
pasaenamu. JlaHHBIA KypC SIBISIETCS MHTETPATHBHBIM, MOCKOJBKY OOBEIUHSET B cede coaepikaHue
HECKOJIBKMX MAaTeMaTHYECKUX IUCIMIUIMH. anreOpa, TPUTOHOMETPHs, MATeMAaTUYEeCKHH aHau3,
Teopusi MHOXecTB W Ap. [lo Mepe TOro kak yuwamiyecs OBJIaIeBalOT BCE OoJiee IMHUPOKUM
MaTeMaTHISCKHM aIlapaToM, y HUX [OCIIeIOBATEIIBEHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE
CTPOHTH MAaTEMAaTHIECKYI0 MOJEINb PEalbHON CHUTYAIlMH, IPUMEHATh 3HAHHs, OJTyYCHHBIE B Kypce
«Anrebpa W Havalia  MaTeMaTHYECKOTO  aHalu3a», Uil pEIICHUs  CaMOCTOSTEIHHO
cOpMyIMPOBAHHON MaTeMaTHYECKOH 3a/1a4H, a 3aTeM WHTEPIPETUPOBATH MOJTYYCHHBIN pE3yIIbTaT.

CopeprxaTenbHO-MeTOAMYECKass TUHHUA «Yucia M BBIYHMCICHUS» 3aBepmiaeT (GpopMupoBaHHE
HaBBIKOB HCIIOJIb30BAHHUS JICHCTBUTEIIBHBIX YUCEN, KOTOpOe OBLIO HAa4aTo B OCHOBHOH Imkosie. B
cTapuieil mkosie oco0oe BHHMMaHUE YyAesseTcss (OPMHPOBAHMIO TPOYHBIX BBIYMCIUTEIBHBIX
HAaBBIKOB, BKJIFOUAIOIIIUX B ce0s UCHOIb30BaHUE Pa3IMIHBIX (1)OpM 3alnucu HeﬁCTBHTCHBHOFO qyuclia,
YMEHHE PAIMOHAIBHO BBITIONHATH JIEUCTBUS C HHUMH, JEJaTh TMPUKHIKY, OICHHBATh PE3YJbTAT.
OOyuaromuecs: TOJy4YalOT HAaBBIKM TNPUOJIMKEHHBIX BBIYMCICHUN, BBIMIOJHEHUS! JCHCTBUN C
YHCIIaMH, 3allMCaHHBIMU B CTaHIAPTHOW (opMe, HCTIOJB30BaHUS MATEMAaTHUYECKUX KOHCTAHT,
OIICHWBAHUS YMCJIOBBIX BhIPAKCHUH.

Jluans «YpaBHEHUS M HEPaBEHCTBa» peajM3yeTcs Ha NPOTKEHUH BCEro oOydeHHus B
CTapuiel IIKOJIE, TOCKOJIbKY B KaXJAOM pasfesie NporpamMMbl IMPEAYCMOTPEHO peEIICHUE
COOTBETCTBYIOMIMX 3aaa4. OOydaromuecs: OBIAJCBAIOT PA3NUYHBIMU METOJAMHU DPEIICHUS IEINbIX,
palMOHAIBHBIX, MPPALMOHAIBHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMHUUECKUX M TPUTOHOMETPUUIECKUX
ypaBHEHUI, HEPABEHCTB M UX cucTeM. [loydeHHbIE YMEHUS HCMONB3YIOTCS TMPH HCCIEAOBAHUU
(GYHKIUI ¢ TOMOIIBIO MPOW3BOJHOM, PEIICHHH NPUKIATHBIX 3a7ad W 3aJad Ha HaXOXJICHHUE
HaHOOJBIINX U HANMCHBIINX 3HAYCHUH QyHKIMH. J|aHHas coiepKaTebHas JIMHHS BKIIOYAeT B ce0s
Takke (popMUpOBaHWE YMEHUI BBIMOMHATH PAacd€Thl TO (opMmyiaM, MpeoOpa3oBaHUs IIEJBIX,
palMOHANBHBIX, HWPPAIMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHUH, a TaKkKe BBIPaKEHHI,
COIepKallNX CTenmeHn u Jorapudmel. braromaps wu3ydeHuro anredOpamdeckoro Marepuania
MMPOUCXOOUT HaﬂbHeﬁHIee Pa3BUTHUC AITOPUTMHUYCCKOIO U a6CTpaKTHOFO MbBIINUJICHUA YYallluXcsd,
(GOpMHUpYIOTCSI HaBBIKM JIGTYKTHUBHBIX pacCyXKACHHH, paboThl € CUMBOJBHBIMH (hopMamy,
NPEJCTaBJICHUS] 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHUJIC PABCHCTB W HEpPaBEHCTB. AureOpa
npeiaract 3QGOEKTHBHBIE WHCTPYMEHTBI ISl PEIICHUs] TMPAKTUYCCKHMX W ECTECTBEHHO-HAYYHBIX
3aJ1a4, HarJIsIHO IEMOHCTPHUPYET CBOM BO3MOXKHOCTH KaK sI3bIKA HAYKHU.



ConepxarenbHo-MeToandecKass JTuHUS «DyHKIUHM W TpapUKU» TECHO MEpeIUieTaeTcs ¢
JpYTUMU JIMHUAMH Kypca, MOCKOJIBKY B KAaKOM-TO CMBICJIE 3aJa€T MOCJIEI0BATEIbHOCTD U3YUYECHHUS
Marepuana. V3ydeHue CTENICHHOW, IMOKa3aTelbHOH, JIOTapU(IMUYECKOH W TPUTOHOMETPUUECKUX
GyHKIMI, UX CBOMCTB M TpaduKOB, UCHOJIb30BaHME (DYHKUMH Ui pelIeHus 3agad U3 JPYyTrux
y4eOHBIX MPEIMETOB U PeaIbHOM KU3HU TECHO CBA3aHO KaK C MAaTeMaTHMYECKUM aHAJIM30M, TaK U C
peleHueM ypaBHeHMH U HepaBeHCTB. [Ipu 3Tom Gosblioe BHMMaHUE ynesisercss (GOpMUPOBAHUIO
YMEHMS BbIpakaTh (OPMyJIaMU 3aBUCUMOCTH MEXJy pa3IUYHbIMM BEJIMYMHAMHU, HCCIIEAO0BATH
NOJIy4yeHHble (PYHKLNHU, CTPOUTh UX rpaduku. Marepuan 3Tol copepkaTeabHON JUHUM HalleJleH Ha
pa3BUTHE YMEHUW W HaABBIKOB, MO3BOJIAIONIMX BbIpa)KaTh 3aBUCUMOCTH MEXAYy BEJIUYMHAMH B
pasnuuHOl (opMe: aHaJUTHYECKOHW, Trpaduueckod u ciaoBecHOW. Ero u3ydyeHwe crocoOCTBYyeT
PasBUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTHM K OOOOIIEHMIO M KOHKPETH3aIWH,
WCIIOJIb30BAaHUIO aHAJIOT M.

ConepxxarenbHas nuHUs «Hauvana mMaTreMarWdyeckoro aHajlu3a» IO3BOJIAET CYLIECTBEHHO
pacIIupuTh KPyr Kak MaTeMaTHMYeCKUX, TaK U MPUKIAJHBIX 3a7ad, JOCTYIHBIX OOYYarolmIUMCs, Y
KOTOPBIX TOSBIISIETCS BO3MOXKHOCTH HMCCJIEIOBATh M CTPOHUTH Tpaduku (YHKIHHA, ONMpEeneiaTh HX
HauOOJIBIINE W HAUMEHBIIWE 3HAYCHHS, BBIYMCIATH IUIOMIAAU (GUTyp M OOBEMBI Tell, HAXOAUTh
CKOPOCTH M YCKOpeHHus npoueccoB. JlaHHag copaeprkaTenbHas JIMHHAS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHHMSI MATEMAaTUYECKUX MOJENEH pealbHbIX CUTyalud, HaXOXACHUA
HAaWIy4lIero pelmeHuss B NPHUKIAJAHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHUYECKUX, 3aJadax.
3HAaKOMCTBO C OCHOBAaMH MAaTE€MaTHYECKOTO aHaIM3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(opMaNbHO-IOTUYECKOTO W KPEaTHMBHOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHHUH pACIO3HABATh
IPOSIBJICHUSI 3aKOHOB MaTeMAaTHKW B Hayke, TeXHUKe U HcKyccTBe. OOyuwaromiyecs y3HaKOT O
BbIJAIOMIUXCA PE3YJIbTATAX, INOJTYUCHHBIX B XOA€ PAa3BUTHUA MATCMATHKU KaK HAYKH, U UX aBTOpax.

ConepxarenbHo-MeToANUYeCcKass JIMHUS «MHOXecTBa M JIOTHKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TeopeTHKO-MHOXKECTBEHHBIE MPEICTAaBICHUS MPOHU3BIBAIOT BECh
KypC IIKOJIbHOM MaTeMaTHKU M IpeiaraloT HauboJiee YHUBEPCAIbHBIN SI3bIK, 0ObEeIUHSIONIUMN BCe
pazzensl MaTeMaTUKU U €€ TPUIIOKEHUH, OHM CBSI3BIBAIOT Pa3Hble MAaTEMATUYECKHUE TUCIUIUIMHBI B
eauHoe 1enoe. I[loaTroMy BakHO JaTh BO3MOXKHOCTh IIKOJBHUKY IOHMMAaTh TEOPETHKO-
MHO>KECTBEHHBIH f3BIK COBPEMEHHOW MAaTE€MaTHKH M HCHOJb30BATh €ro JJIsi BBIPAKEHUS CBOUX
MBICJIEN.

B kypce «AnreOpa M Hayajla MaTeMaTH4eCKOTO aHAIN3a» MPUCYTCTBYIOT TAaKKE OCHOBBI
MaTEeMaTUYECKOT0 MOJICJIMPOBAaHMs], KOTOpbIE TPU3BaHBl CHOPMUPOBATH HABBIKH IOCTPOCHUS
MOJIeNIe peaTbHBIX CUTYallMi, MCCIENOBAHUS JTUX MOJEJEeH C TOMOIIBIO ammapara anreOpsl u
MaTEMaTUYECKOr0 aHaJIW3a U MHTEPIPETALMH MOIYUEHHBIX pE3yJbTaTOB. Takue 3aaHusl BILIETEHBI
B KaX/IbI M3 pa3/esioB MPOrpamMmbl, MOCKOJIBKY BECh MaTepuai Kypca IUPOKO HCIOIb3YETCs IS
pelIeHys MPUKIAAHbIX 3aaa4. [Ipy pelmeHnn peanbHbIX NPAKTUUECKUX 3a]a4 yJalluecsl pa3BUBAIOT
HaOII0aTeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh
aHaJIOTHI0, 0000IaTh M KOHKPETU3UPOBATh NpobsieMy. [lesTeasHOCTh 10 (POPMUPOBAHUIO HABBHIKOB
peleHus] MPUKIAJHBIX 33/1ad OpraHU3yeTcsl B INPOLIECCe M3YYEHHs BCEX TeM Kypca «Anredpa u
Hayaja MaTeMaTHYeCKOTO aHaIu3a».

B yuebHOM muaHe Ha M3y4yeHHME Kypca aiareOpbl M Hayal MaTeMaTHYeCKOro aHajiu3a Ha
6a30BOM ypoBHe oTBOAMTCs 2 yaca B Henemo B 10 kmacce u 3 yaca B Henento B 11 kiacce, Bcero 3a
nBa roaa ooyuenus - 170 gacos.



