AHHOTaNMA padoueld MPOrpaMmmMbl

MNOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOIO
aHanu3a» 0a3oBOro ypoBHs st oOydaromuxcs 10 —11 knmaccoB paspaboTaHa Ha
ocHOBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 0OECTIEUMBACT OBJAJCHUE KIFOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, [EJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAIOIITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havyanma MaTeMaTHYeCKOTO aHAIIM3a» SIBISAETCS OJIHUM W3
HanOoJIee 3HAYMMBIX B ITPOrPaMMe CTaPIIICH MIKOJIBI, ITOCKOIbKY, C OJTHOH CTOPOHBI,
OH 00eCTeunBaeT WHCTPYMEHTAIBHYIO 0a3zy i M3ydeHHUS BCEX E€CTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTHUECKOe U abCTpPaKTHOE
MBIIIUICHWE Y4YalluXcs Ha YpPOBHE, HEOOXOJAMMOM JUISI OCBOSHHUS KYpCOB
MHPOPMATHKH, 0OIIIECTBO3HAHNUS, HICTOPUH, CJIOBECHOCTH. B pamMkax TaHHOTO Kypca
ydaliuecss OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyTHUpYET CBOU JOCTHXKCHHUSI B MaTeMaTUUECKOM opme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOTO aHalIM3a 3aKJIabIBa€T OCHOBY JISI
YCIIENITHOT'O OBNAJICHUS 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTUH, TTOHUMAHHUS
OCHOBHBIX TCHICHIMA OKOHOMHUKH W OOIICCTBEHHON JKWU3HU, TIO3BOJISIET
OPUCHTHPOBATHCSI B COBPEMECHHBIX IHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIH30BaTh WX B MOBCEIHEBHOW XM3HU. B TOoxke BpeMsi OBIajcHUE
a0CTpaKTHBIMU ¥ JIOTHYECKH CTPOTMMHU MAaTEMAaTUYECKUMH KOHCTPYKIIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MATEMaTHYECKOTO aHaiW3a B CTaplIed IIKOJEe YydJalluecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS MPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJIEIeH peaJbHBIX CUTYallMid W WHTEPIpPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TpHUpOJIE, HAyKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEeMaTHICCKUMU OTKPBITHSIMHU ¥ KX aBTOPAMH.



Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CocOOCTBYIOMINI (OpMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUS, TaK U uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,
TpeOyromieit CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOIOKUTENHHOM
KOHIICHTPAIIM BHUMAaHUs U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yybTarT.

B ocHoBe MeToauku 00yueHus anredpe u HayajsaM MaTeMaTUYeCKOro aHaIn3a
JICKUT ACATETbHOCTHBIN MIPUHIIUI 00yUEHHUSI.

Crpykrypa Kypca «Anredpa U Hauajga MaTeMaTHYECKOI0 aHaJIN3ay BKIIOYAET
CIEYIOLIUE COAEPKATEIbHO-METOAUYECKUE JUHUU: «YHHClIa W BBIUUCICHUA,
«DyHk1uu u rpadukny, «YpaBHEHHUS U HEPABEHCTBay, «Hadana MateMaTH4eCcKoro
aHanu3ay», «MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COIEPKATETbHO-METOUYECKUE
JUHAU U3YYalOTCs Ha TPOTSHKEHUU JBYX JIET OOydeHUs B CTaplieil MIKoJe,
€CTECTBEHHO JIOTOJHAS APYT APYra U MOCTENEHHO HACHIIIASICh HOBBIMU TEMAMU U
paznenamu. JlaHHBIN Kypc SBISIETCS WHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe coaepkaHWE HECKOJbKMX MaTeMaTHYeCKMX JUCIUIUIMH:  anredpa,
TPUTOHOMETPHUSI, MATEMAaTUYECKUN aHAJIN3, TEOPHUsi MHOXKECTB U Jp. [lo Mmepe Toro
KaK ydJalluecs OBJIaJIeBalOT BCE Oojiee MIMPOKMM MAaTEMaTHUUYECKHUM amnmapaToM, y
HUX TIOCJEAOBATEIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTUYECKYIO MOJEIb PEaJbHON CUTYallMU, IPUMEHSIThH 3HAHUSI, TTOJTyYCHHBIEC B
Kypce «Anrebpa ¥ Hadajla MaTeMaTHYEeCKOTO aHajau3a», JUIsl pelIeHHUs
CaMOCTOSITEIbHO  C(OPMYJIUPOBAHHOM MaTeMaTUYeCKOM 3ajadd, a 3aTeM
WHTEPIPETUPOBATH MOJIYUYCHHBIN PE3ybTaT.

ConepxarenbHOo-MeTOAUYECKas JMHUSA «HHClIa U BBIYMCICHUSD 3aBEpIIaCT
dbopMupoBaHUE HABBIKOB MCIOJb30BaHUS JCHCTBUTEIBHBIX YUCEN, KOTOpOE OBLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YIEISCTCS
(GbopMUPOBAHUIO TMPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIMHMX B CceOs
UCIIOJIb30BAaHUE PA3IMYHBIX (OPM 3amucH JACHCTBUTEIBHOTO 4YHCIIA, yMEHHUE
pallMOHATLHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLEHHUBATh
pesynbrar. OOywaromuecs TOMYyYarT HaBBIKHM NPHOTMKEHHBIX BBIUMCICHUH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BHIPAXKEHHUIA.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» pEaU3yeTCsl Ha MPOTSHKEHUU BCETO
oOydeHHMsI B CTapuied IIKOJIe, TOCKOJIBKY B KaXIOM pa3jelie MpOorpaMMbI
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIOMIUX 3anad. OOydaroniuecs: OBJIaJeBaIOT
pPa3IMYHBIMUA METOJAaMHU PEUIEHUsS UENbIX, PAalHOHAIBHBIX, HUPPALUOHATIbHBIX,
MOKA3aTeNbHbIX, JIOTApUOMHUYECKUX ¢  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS UCTIONB3YIOTCA MPU UCCIIEIOBAHUHT
GYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, pEIICHUWH MPUKIAAHBIX 3ajlad M 3aJa4 Ha
HaxOXXJICHUE HAuOOJbIIMX M HAUMEHbIIUX 3HaueHu GyHkuuu. JlanHas



colep)karesibHas JIMHMS BKIIOYAaeT B ce0d Takke (OpMUPOBAHHE YMEHMI
BBINIOJIHATD pacuy€Thl Mo (opMynaMm, MNpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHMM, a TaKKe BBIPAXKECHUH,
colepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHUro aiareOpanvyeckoro
MaTtepuaia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIJIEHUST y4daluxcsi, (OPMHUPYIOTCA HABBIKM JEAYKTUBHBIX PACCYXKIACHUM,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEpaBEHCTB. Anre0pa npeiaraer 3ppexKTuBHbIE
UHCTPYMEHTBHI JUIsl pEHIeHUs] TMPAaKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3ajad,
HaTJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToandeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCs ¢ IPYTUMU JIUHUSMU Kypca, MMOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
NOCIIEIOBATENIbHOCTh U3YUEeHHs MaTepuaia. M3yuenue cTeneHHon, moKa3aTeabHOM,
JorapuMUYECKON U TPUTOHOMETPUYECKUX (YHKIUNA, UX CBOWCTB U TpadUKOB,
UCIOJIb30BaHue (YHKUMMA I peuieHus 3a1ad U3 APyruxX y4eOHBIX MPEAMETOB U
peaNbHON JKM3HU TECHO CBSI3aHO KaK C MaTEeMaTHYECKUM aHaJIM30M, Tak U C
pelieHreM ypaBHEHUM U HepaBeHCTB. IIpu 3TOM Ooiibllioe BHUMaHUE YIENSETCS
(bopMHUPOBaHUIO YMEHHS BbIpakaTh POPMyIaMH 3aBUCUMOCTH MEX]TY Pa3TUuYHBIMU
BEJIMYMHAMH, HCCJIEN0BAaTh TOJy4YeHHbIe (QYHKIUU, CTPOUTh UX Tpaduku.
Marepuan 3Toi COAepKATENbHON JTMHUN HALIEJICH HA pa3BUTHE YMEHHI U HaBBIKOB,
MO3BOJIIONINX BBIPAXKATh 3aBUCUMOCTH MEXK/y BETUYMHAMU B pa3nyHON (opme:
aHAJTUTUYECKOU, Tpaduuecko u ciaoBecHoW. Ero wu3ydeHume crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3allMH, UCII0JIb30BAHUIO aHAJIOTHH.

CopnepxarenbHass nuHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKUX, TaK W MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYaIONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh MCCIIEIOBATh U
CTpouTh rpaduKu PYHKIUH, OTIPEEIATh UX HAUOOJBIITNE U HANMEHBIIINE 3HAYCHHSI,
BBIUUCIISATH IUIOMIAN (QUIYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTU U YCKOPEHHS
npoueccoB. JlaHHas conep)KaTelibHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
IIOCTPOEHUS] MAaTEMAaTHYECKUX MOJENIEH peajJbHBIX CHUTYalWd, HAaXO0XICHHUS
HaWIy4lIero pelieHHs] B NMPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHYEeCKOrO aHaju3a CIOCOOCTBYET
pa3BUTHUIO aOCTPaKTHOTO, (HPOPMaJbHO-IOTUYECKOTO M KPEaTHMBHOTO MBILIUICHHUS,
(GopMupOBaHUIO YMEHUH pacro3HaBaTh MPOSBICHNUS 3aKOHOB MAaTEeMaTUKH B HayKe,
TeXHUKEe M HcKyccTBe. OOyuaromuecsi y3HAIOT O BBIJAIOLIUXCA pe3yibTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKHU KaK HAYKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKas JTUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTaM TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE



MIPEICTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU U MPELJIararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
NIPUJIOKEHNUM, OHU CBA3BIBAIOT PAa3HbIC MATEMaTUYECKUE IUCLUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTh IIKOJIBHUKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIN SA3bIK COBPEMEHHOW MAaTEMaTUKM M UCIIOJIb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajsa MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTHYECKOI'0  MOJEIUPOBAHUSA, KOTOPBIE  IIPU3BAHBI
c(hopMHPOBaTh HABBIKK MOCTPOEHUSI MOJIENIEH pealbHbIX CUTYallui, UCCIEA0BAHMS
TUX MOJEJIe C MOMOIIbIO almnapara ajreOpbl U MAaTeMaTHYECKOro aHalu3a |
UHTEPIIPETALMU IO YYEHHBIX PE3YIbTATOB. Takue 3a1aHus BIUIETCHbI B KAXKIbIN U3
pa3zelioB IpOrpaMMBl, IIOCKOJIBKY BECh MATEPHUAII Kypca IIUPOKO UCIIOIb3YETCs I
pellleHus NPUKIAAHBIX 3a7ay. [lpy pemieHuM peanbHBIX NPAKTUYECKUX 3aaad
yyaliMecs pa3BUBAIOT HAOJIIOJIATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIB30BaTh AHAJIOTHIO, 0000IIAaTh W KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B NpoOLEcCe M3YyUeHHUs BCeX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOT O aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydueOHOM 1uTaHe Ha M3yd4eHue Kypca aareopbl 1 Hayall MAaTEMaTUUeCKOTO aHaIu3a
Ha 0a30BOM YpPOBHE OTBOAUTCS 2 yaca B Henenmto B 10 kiracce u 3 yaca B HEJENIO B
11 kimacce, Bcero 3a aBa rojaa ooyuenust — 170 gacos.

VYyeOHuk: «Anrebpa u Hayasla MaTeMaTuyeckoro ananuza» 10-11 kimaccol
bazoBrbiii 1 yriyoseHHsIin ypoBHHU, n3a. MockBa «IIpocsemienue» 2023 T.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BbIYMCICHUS

Panvonansubeie uyucna. OOBIKHOBEHHBIE U JAECSATHYHBIE APOOH, TMPOIEHTHI,
OecKOHEeUHble  Nepuoguveckue  Apodu.  Apudmernueckue  omnepauud €
palMOHANILHBIMU YHCIIAMU, MPeoOpa30BaHUs UYMCIOBBIX BbIpaxeHWil. IIpumeneHue
OpoOell ¥ MPOLEHTOB AJIA PEIICHUs] MPUKIAIHBIX 3a7ad W3 Pa3Iu4HbIX OTpacien
3HAHWUU U pealbHOM KU3HH.

JleficTBuTeNbHBIE  4Hcia. PalMoHalbHBIE M UPpPALMOHANBHBIE  YHUCJA.
Apudpmernyeckue ornepauudd C JACHCTBUTENbHBIMU uuciaMu. [IpuOiamxEHHbIC
BBIYMCIICHUS, TPABUJIA OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ 1enbiM nokasareneM. CrannaptHas Gopma 3anucu JedCTBUTENBHOTO
yucia. Mcnonp3oBanue noaxonsiieid GopMbl 3aMUCH JIEUCTBUTENBHBIX YHMCEN IS
peleHns NPakKTUYECKUX 3a4a4 U IPEACTaBICHUS JaHHbIX.

Apudmernyeckuii KOpPEHb HaTypajabHOU CTEIICHU. JenicTBus v
apu(PpMETUIECKUMU KOPHSIMU HATYpPaJIbHOM CTEIeHH.

CuHyc, KOCMHYC M TaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MPE0Opa30BaHUS.

[Ipeo6pazoBanue TPUTOHOMETPUUYECKUX BBIPAKEHU. OcHoOBHbIE
TPUTOHOMETPUYECKHE POPMYIIBI.

YpaBHeHHEe, KOpeHb ypaBHEHUS. HepaBeHCTBO, peleHue HepaBeHCTBA. MeTton
UHTEPBAJIOB.

Pemmenue nenpix u 1poOHO-palIMOHATBHBIX YPABHEHUIN  HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenue TpuroHOMeTpUUECKUX YPaBHEHU M.

IIpuMeHeHnEe ypaBHEHUN M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a7ad U
3a/1a4 U3 Pa3IuYHbIX 00JIaCTel HAYKU U PEaIbHOM KU3HH.

DOyHKUUH U TPaPUKH

OyHk1ms, cnocoos! 3aganus Gyakuun. ['paduk dyakuuu. Bzaumuo obpatHbie
byHKIHN.

OO6nacTh ompeaeneHUs: U MHOXeCTBO 3HaueHUil ¢yHkuuu. Hymu dyskiuw.
IIpoMexyTKH 3HAKONOCTOSIHCTBA. UETHBIE M HEUETHBIE (PYHKLIUH.

CreneHHasg (QyHKIMS C HaTypaJbHBIM W LE€JbIM IOKa3aTesneM. E€ cBoilcTBa u
rpaduk. ColicTBa u rpaduk KOpHS N-0i CTEMEHH.



TpuroHoMmeTpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKHUX
(yHKUUI YKCIIOBOTO apryMEHTa.

Hayajga MareMmaTHuyeckoro aHajm3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs ITOCJIEA0BaTEeILHOCTEH. MOHOTOHHBIC
MOCJICI0OBATEILHOCTH.

ApudmeTndeckass U reoMerpuueckasi nporpeccuu. beckoHeuHO YyObIBaroIias
reomeTpuueckas mporpeccusi. Cymma OECKOHEUHO YObIBAaIOIIEH TeOMETPUYECKON
nporpeccun. Popmysna CIOKHBIX MPOLEHTOB. Mcmonb3oBaHue mporpeccur st
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJTHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHOKeCcTBO, omepanuu Haja MHOXecTBaMu. Jluarpammbl OJilsiepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara JJjis OINHWCAaHUS pPeallbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CleACTBUE, 10KA3aTEIbCTBO.






