AHHOTaUMA K padouyuM nporpammam
1o ajredpe ¥ Ha4YaJ1aM MATEMAaTHYECKOI0 AHAJIN3A

Ha 2024 — 2025 y4yeOHbIi roj.

HaszBanue kypca

AnreOpa u Hayajga MaTeMaTUYECKOr0 aHAJIN3a

Knacc

10-11
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2024-2025 y4eOHbIl TOA

SHESIEI N

Llens u 3amaun
y4eOHOU TUCIIUTIITUHBI

Kypc «Anrebpa u Havama MaTeMaTUYeCKOrO aHaU3a»
SABJISICTCS. OJHUM M3 HauboJee 3HAUUMBIX B MpOrpamMme crapiiei
IIKOJIBI, TIOCKOJBKY, C OJHOM CTOpPOHBI, OH OO€cCIeunBacT
WHCTPYMEHTAJIbHYIO 0a3y i U3Y4YeHHUSI BCEX ECTECTBEHHO-
HAy4YHBIX KYPCOB, a C IPyrod CTOPOHBI, GOPMUPYET JTOTHUECKOE 1
a0CTPaKTHOE MBIIUJICHUE yJaIIUXCS Ha YPOBHE, HEOOXOIMMOM JIJIst
OCBOEHHUSI KypCOB HWH(OpPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH,
CIIOBECHOCTH. B paMKkax JaHHOTO Kypca ydaluecsi OBJIaJeBaIOT
VHUBEPCATHHBIM  SI3BIKOM ~ COBPEMEHHOM  HAyKH, KOTOpas
bopMyIHpyeT CBOU JOCTIKECHHS B MAaTEMaTHIECKOH (opme.

Kypc anreOpsl u Hayaa MaTeMaTH4YecKOro aHajau3a
3aKJIabIBa€T OCHOBY JJISi YCIIEIIHOTO OBJIAJIEHUS 3aKOHAMH
¢bu3uKu, XUMUHU, OMOJOTHM, MOHWMAHUS OCHOBHBIX TEHIEHIIUI
SKOHOMMKH u 0O011eCTBEHHOI KU3HHU, MO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MHCIOJIb30BaTh HUX B IOBCEIHEBHOM
KU3HU. B TOXe Bpems oBiajgeHHEe aOCTPaKTHBIMU M JIOTMUYECKU
CTPOTMMH MaT€MaTHYeCKUMHU KOHCTPYKIMSIMH Pa3BUBAET YMEHUE
HaXOJWTh  3aKOHOMEPHOCTH,  OOOCHOBBIBATH  HCTUHHOCTH
YTBEPXKACHUS, MCIONb30BaTh OO0OOIIEHHE U KOHKPETU3ALHIO,
abcTparupoBaHHe W AaHAJOTUIO, (OPMUPYET KpeaTUBHOE U
KpUTHYECKOE MbIlUIeHHe. B Xone u3ydeHus anreOpbl U Hadaml
MaTEeMaTHYeCKOr0 aHaiu3a B CTapuiedl IIKoje Yydalquecs
MOJIy4alOT ~HOBBI  ONBIT  pEUICHUS NPUKIAAHBIX 33744,
CaMOCTOSITEJIBHOTO ~ MOCTPOCHUS  MAaTeMaTHYEeCKHX  MoJelnei
pealbHbIX CUTYyalluii W HHTEPIPETAlrd TOJYyYCHHBIX PEIICHHIH,
3HAKOMSTCS C IMpUMEpPaMH MAaTeMaTHYeCKHMX 3aKOHOMEpPHOCTEH B
npupojie, Hayke W B HCKYCCTBE, C  BBIJIAIOIIUMUCS
MaTEeMaTHUYECKUMHU OTKPBITUSIMU M UX aBTOPaMH.

Kypc oOnamaeT  3HAUUTENBHBIM  BOCHMTATEIbHBIM
NOTEHIMAJIOM, KOTOpBIM pealn3yercss Kak uepe3 Y4eOHBbIH
MmaTtepuai,  CHocoOCTBYIOUIMH  (OPMHUPOBAHUIO  HAYYHOTO
MHUPOBO33PEHUS, TaK U yepe3 crneunu(puKy ydeOHO! e TeNbHOCTH,
TpeOyromeit CaMOCTOSITENIBHOCTH, aKKypaTHOCTH,
IPOJOJDKUTEIBHON KOHLEHTPALMKU BHUMAHUS U OTBETCTBEHHOCTHU
3a MOJIy4YEHHBIN pe3ybTaT.

B ocHoBe Meromuku oOydyeHus anrebpe W Havaiam
MaTeMaTHYeCKOTO aHajiu3a JEKUT JAEATeNIbHOCTHBIA TNPHHIINI

00y4eHusl.

CrpykTypa Kypca «Anredpa M HayajJla MaTeMaTH4ecKOro




aHaJIM3a» BKIIOYACT CIEAYIOIIME COJEPKATEIBHO-METOAUYECKUE
muHun:  «Yucna u  BeIUMCICHHUA», «DYHKUMU U TpapuKm»,
«YpaBHeHUsT M HepaBeHCTBa», «Hagasa Maremarnueckoro
aHanmusa», «MHoO)kecTBa M JIOTMKa». Bce  OCHOBHbIE
COJEPKATEITbHO-METOJUYECKUE JIMHUU M3y4aroTCs Ha
IPOTSHKEHUH JBYX JET 00y4eHUsl B CTapIIEH IIKOJIE, ECTECTBEHHO
JIOTIOJIHSAS APYT Ipyra U NOCTEIEHHO HACHIIAsACh HOBBIMA TEMaMH
U pasgenamu. JlaHHBIM KypC SIBJISETCA  HMHTETPaTUBHBIM,
IIOCKOJIBKY ~OOBeIMHAET B cebe COJepKAaHWE HECKOJIbKUX
MaTEeMaTUYECKUX  JUCUUIUIMH:  ainredpa,  TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaJIN3, TEOpUs MHOXKECTB U ap. 1lo mepe Toro
KaK ydJaluecs: OBJia/IeBaloT BCE 0oJiee MHUPOKUM MaTEMaTHYECKUM
anmapaTtoM, |y HHUX T[OcCJeloBarelbHO  (opMupyeTcs U
COBEPILECHCTBYETCS YMEHHME CTPOUTH MaTEMaTHYECKYH) MOJEIb
peanbHOM CUTyallMd, IPUMEHATh 3HAHMS, INOJIY4YEHHBIE B Kypce
«Anrebpa ¥ Havala MaTEMaTHYECKOTO aHAJIM3ay», UIS PEIICHHS
CaMOCTOSITENIbHO COPMYIMPOBAHHON MaTeMaTH4ecKou 3a1auyu, a
3aT€M UHTEPIPETUPOBATH NOJYYEHHBIN PE3YIIbTaT.

ConepkatebHO-MeTOAnIecKast JINHUSA «HUwucna i
BBIYMCIICHUSA 3aBeplIaeT dhopmupoBaHue HaBbIKOB
HNCIIOJIb30BaHUA Hel\/IICTBI/ITeJ'II)HI)IX YHUCeJl, KOT0p0€ 6BIJ'IO HA4YaTo B
OCHOBHOW mmikoyie. B crapmieli mkojne ocoboe BHUMAaHHE
yaensercs GOpMHUPOBAHUIO MMPOYHBIX BBIYHUCIUTEIBHBIX HABBIKOB,
BKJTFOYAIONINX B C€0s HMCTOJB30BaHUE PA3TUYHBIX (HOPM 3aMKCH
JNEHUCTBUTEIILHOTO 4YHWCJa, YMEHHE paIlMOHAJIbHO BBITOJIHATH
NEHUCTBUSI C HUMH, JeNaTh TPUKHUIKY, OIEHWBAaTh pe3yjbTarT.
OOyuaromuecs MoIy4aroT HAaBBIKA TMPUOIMKEHHBIX BBIUMCICHUH,
BBITIOJIHEHHS ACHCTBUI C YMCIIAMU, 3alIMCAaHHBIMU B CTaHAAPTHOU
dbopme, UCIOIH30BAHUS MAaTEMAaTHYECKUX KOHCTAHT, OIICHHUBAHUS
YUCJIOBBIX BBIPAKCHUM.

Jluausag «YpaBHEHMs W HEPABEHCTBA» pealu3yeTcs Ha
IPOTSDKEHUHM BCero oOydeHMs B CTaplleid LIKOJie, NOCKOJIbKY B
KQXJIOM  pas3fene IporpaMMbl  IPEIyCMOTPEHO  pelIeHHUe
COOTBETCTBYIOLIUX 3ajay. OOyuaromuecs OBJIA/IEBAIOT
pa3IMYHBIMM ~ METOJAMHU  DPELICHUs LEeNbIX, pPalUOHAIbHBIX,
UppallMOHANIbHBIX,  [OKa3aTelbHbIX,  JIOTapUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPAaBEHCTB M MX CHCTEM.
[lomydeHHble  yMEHHUS  MCIIOJB3YIOTCA IPU  MCCIEIOBAHUU
(GYHKIMI C NOMOIIBIO TPOU3BOAHOM, pEIIEHHH NPUKIATHBIX
3aJad M 3a7ad Ha HAXOXKJICHHE HaMOOJBIIMX W HAUMEHBIIMX
3HaYeHU’ QyHKIMK. JlaHHas cojaeprkaTeNbHasl JIMHUS BKIIOYAeT B
ce0s1 Takxke (HOPMUPOBAHHE YMEHHUH BBINOJHATH PAcCUETH IO
dopmynam, npeodpa3oBaHus LEJIBIX, palnroHaIbHBIX,
UppalMOHANIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHMH, a Takke
BBIPQ)KEHUH, colepXalluxX CTeNeHu M Jjorapudmsl. braronaps
U3YUYCHHIO anreOpandeckoro MaTepuana MpoOUCXOAUT JalibHeee
pa3BUTHE AITOPUTMUYECKOTO U  aOCTPaKTHOTO  MBIIIJICHUS
yyamuxcs, (pOpMHPYIOTCSI HaBBIKM JAETYKTUBHBIX PACCyXACHUM,
paboTBl ¢ CHUMBOJBHBIMM  (OpPMaMHu,  TNpEACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJE PpaBEHCTB U
HepaBeHCTB. Anrebpa mnpeiaraet 3QQGeKTUBHbIE HHCTPYMEHTBI
JUI pElIeHMs] TNPAKTUYECKUX U €CTECTBEHHO-HAay4YHBIX 3aJ]ad,




HarjisiIHO ACMOHCTPUPYET CBOU BO3MOKHOCTHU KaK A3bIKa HAYKH.

CopnepxarenpHo-MeToAuYecKass  JIMHUSA ~ «DyHKIMH U
rpaduKm» TECHO TMEpervieTaeTcsl ¢ APYrMMH JIMHUSAMU Kypca,
IIOCKOJIBKY B KaKOM-TO CMBbICIE 3aJaéT IMOCJIEA0BATEIbHOCTD
M3ydeHHs Marepuayia. l3ydeHue CTENneHHOW, IOKa3aTelIbHOM,
J0rapu(PMHUUECKON U TPUTOHOMETPHUUECKUX (PYHKIHI, NX CBOWCTB
U rpadukoB, HCHOIB30BaHWE (QYHKIHMHA Ui peUICHHs 3a7ad W3
JPYTUX y4eOHBIX IPEIMETOB M pEalbHOM >KU3HU TECHO CBS3aHO
KaK C MaTeMaTU4YEeCKUM aHAJIU30M, TaK U C PELICHUEM ypaBHEHUI
u HepaBeHCTB. IIpu »3TOoM OosblIOE BHHMMAaHUE YAEHAETCSH
(GOopMUPOBAHHIO YMEHHMsI BbIpakaTb (OpMylIaMU 3aBUCHUMOCTH
MEX1y pa3IMYHbIMU BEJIWYMHAMH, MCCIEAO0BATh IOJYYEHHbIE
(GyHKIMH, CTpOUTH UX Tpaduku. MaTepuain 3Tol colepkaTenbHON
JVMHUM HalleJIeH Ha Pa3BUTHE YMEHHUI U HABBIKOB, MO3BOJISIOLIMX
BBIPaYKaTh 3aBUCUMOCTH MEX/1Y BEINYMHAMU B Pa3IN4HON (opme:
aHAJIMTUYECKOHM, Trpaduyeckoi u croBecHo. Ero wusydenwue
CIOCOOCTBYET  pa3BUTHIO  aJTOPUTMHUYECKOTO  MBIIUICHUS,
CrOCOOHOCTH K OO0OOIIEHNI0 W KOHKPETU3AIUH, UCIIOIH30BAHUIO
AHAJIOTUH.

ConepxarenbHass JmHUA  «Havama  MaremaTtndeckoro
aHaJIM3a» TI03BOJIIET CYMIECTBEHHO pPACIIUPHTh KpPYyr Kak
MaTeMaTHYeCKUX, TaK M MPUKIAAHBIX 3a/1ad, JOCTYMHBIX
oOyuaromuMmcsi, y  KOTOPBIX  TOSIBISETCS  BO3MOXHOCTH
UCCIIEIOBaTh U CTPOUTh Tpaduku (QYHKUUNA, ONPENeNniTh HX
HauOoOJbIINEe M HAUMEHBIINE 3HAUYEHUS, BBIUUCIATH IUIOIIAIN
buryp u 0O0BEMBI TeN, HAXOJAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas conepkarenbHasl JIMHUS OTKPHIBAE€T HOBBIE
BO3MOYKHOCTH TIOCTPOEHUSI MAaTEMAaTUYECKUX MOJEeNIel peabHbIX
CUTYyallul, HAX0XICHUS HAWIYYILIEro pelIeHHs] B MPUKIATHBIX, B
TOM YHCIIE COIMAIbHO-DKOHOMHUYECKHX, 3a/lauaX. 3HAKOMCTBO C
OCHOBAMH MaTeMaTHYECKOT0 aHajiu3a CIOCOOCTBYET Ppa3BUTHIO
abcTpakTHOro,  (OPMaANbHO-JIOTUYECKOTO U KPEaTHMBHOIO
MBIIITICHUSI, (POPMHUPOBAHUIO YMEHUMN PACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKM B HayKe, TEXHHMKE U HUCKYCCTBE.
OOyyaromuecss  y3HalOT O  BBLJAIOIIUXCA  pe3yjbTarax,
MOJIYYEHHBIX B XOJIe¢ Pa3BUTUS MATEMAaTUKH KaK HAyKH, U HUX
aBTOPAX.

CO,Z[ep)KaTeHBHO'MGTO)II/IIIGCKaH muHusg «MHOXecTBa U
JIOTUKa» B OCHOBHOM IIOCBALICHA 3JICMCHTAM TCOPUU MHOKCCTB.
TeOpeTI/IKO'MHO)KCCTBCHHBIC NpeACTaBJICHUA IPOHU3BIBAIOT BCCh
KypcC IIKOJIbHOM MaTeMaTuKu u npeajiiararoT HanOoJee
YHHBepcaHLHLIﬁ SA3BIK, O6’b€I[PIHHIOH.IPII>i BCC pa3aciibl MAaTCMAaTHUKN
u eé HpPIJ'IO)KGHHfI, OHU CBA3BIBAKOT PAa3HbIC MATCMATHYCCKUC
JUCHUIIIMHBI B CINHOC  1ICJIOC. HOBTOMy Ba>XHO JaTb
BO3MOXHOCTb IIKOJIbBHUKY IIOHUMATh TeOpCTI/IKO-MHO)KCCTBCHHHﬁ
SA3BIK COBpCMCHHOfI MaTr€éMaTuKu HW HCIIOJb30BAaTh €10 IJId
BBIPAKCHHUA CBOUX MBICJICH.

B kypce «Anrebpa m Hayajga MaTeMaTHYECKOTO aHAJIH3a»
IIPUCYTCTBYIOT TAK’K€ OCHOBBI MaTEMAaTHYECKOI0 MOJEIUPOBaHMS,
KOTOpPBIE MPU3BaHbI CHOPMHUPOBATH HABBIKM MMOCTPOEHUS MOJIeNei




pEIbHBIX CUTYaLlUH, UCCIEIOBAHUS ATUX MOJENEH C IOMOIIBIO
anmapara anreOpbl 1 MaTeMaTUYECKOTO aHAIM3a U HHTEPIIPETalluu
MOJYYEHHBIX PE3YJbTATOB. Takue 3aJlaHusl BIUIETEHBI B KaX bl
U3 Ppa3/eioB IpPOrpaMMbl, IOCKOJbKY BECh Marepual Kypca
HIMPOKO MCIONB3YETCs Ui pElIeHUs NpUKIaaHbIX 3axad. [Ipu
pELICHUH pealbHbIX MPAKTUYECKUX 33J7ay y4yalluecs pa3BUBAIOT
HAOJIOJaTEeIbHOCTb,  YMEHME  HaxOJUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BaTh AHAJIOTHIO, 0000mIaTh U
KOHKPETU3UPOBaTh MpodiiemMy. JlesTensHOCTh 1o (hOPMUPOBAHHIO
HABbIKOB PELIEHMS MPUKIAIHBIX 33/1a4 OPraHU3yeTCsl B MpOLIEcCce
U3Yy4YEHHUs BCEX TeM Kypca «Anredpa M Hadaja MaTeMaTHUYeCKOIO
aHaJIN3ay.

Crpykrypa Kypca

10 kaace

MHoxecTBa  pallMOHAJIbHBIX U JEMCTBUTEIBHBIX  YHCEN.
PannonanbHbIe ypaBHEHUS U HEPABEHCTBA

Oynkuuu U rpaduku. CTeneHsp ¢ 1ebIM oKa3aTeneM
Apudmernueckuil KopeHb N-oi creneHu. HppanuoHanbHbIe
yYpaBHEHUS U HEPABEHCTBA

Dopmybl TPUTOHOMETPHH.
Tpuronomerpuueckue ypaBHEeHHs

[TocenoBaTeabHOCTH U IPOTPECCUH

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATU3AIIHS 3HAHUN

11 kaace

Crenens ¢ pallMOHaIBHBIM NOKa3areneM. [lokazarenpHas
¢yukuus. [lokasarenpHble ypaBHEHUS M HEPABEHCTBA
Jlorapudmudeckas ¢yakius. Jlorapupmudeckue ypaBHEHHS 1
HEPaBEHCTBA

Tpuronomerpuueckue GyHKIUU U UX TpaduKH.
TpuronomeTrpruyeckue HepaBeHCTBA

[IpousBoanas. [IpumeHeHue npou3BOHOM

WuTerpan u ero npuMeHeHue

Cucrembl ypaBHEHUH

HarypanbHble u nensie yncna

[ToBTOpenue, 06001IeHNe, CCTeMaTU3alus 3HAaHUN

YyeOHuk

* Maremaruka: anrebpa U HadaJla MaTeMaTHYECKOTO aHAJIN3a,
reomeTpus. Anrebpa U Hayaia MaTeMaTHYeCcKoro aHanmsa, 10-11
kiaccel/ Aimumos 1L A., Komsirun FO.M., TkaueBa M.B. u np.,
AxmonepHoe obmectBo «M3narenbcTBo «IIpocBernieHuey

Ileprogu4HOCTD U
(hOpMBI TEKYIIETO
KOHTPOJIS U
MIPOMEKYTOYHOU
aTTEeCTallUN.

Texymuii KOHTPOJIb MPOBOJAUTCS B YCTHOH (opMe, MHCbMEHHbIE
paboThl B BHUJE CaMOCTOSITEIbHBIX, MPOBEPOUYHBIX, KOHTPOJIBHBIX
pador.

ITpoMexxyTOUHBIM KOHTPOJIb IPOBOJIUTCS B KOHIIE Y4€OHOTO roja
B (hopMe KOHTPOJILHOU PabOTHI.




