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AHHOTAIUA
K pa0oyeil nporpamMMme 1no ajreépe 1 HayajIaM aHAJIM3a
(Yriy0JieHHBbI YPOBEHb)
10 knace

[Iporpamma mo anredpe W HayagaM aHaJlM3a Ha YpOBHE cpelHero olIiero oopazoBaHus pa3paboTaHa
Ha ocHOoBe DenmepanmpHOoro 3akona ot 29.12.2012 r. Ne 273-®3 «O06 obOpaszoBanmm B Poccwuiickoii
Oenepauuny», TpeOOBaHUI K pe3ysbTaTaM OCBOEHUs (eepalbHOil 00pa30BaTeNbHOM MPOTrpaMMbI CPETHETO
o6iero oopazosanus (POIT COO), npencrasneHHbx B DegepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM
crangapte COO, ¢ yuérom Konnenuuu npemnogaBanust yueOHOTo npeaMeTa «Anredpa v Hayaia aHaIn3a» B
oOpazoBarenbHbIX opraHuzanusx Poccuiickoit deneparnuu, peaqu3yOMUX OCHOBHBIE 00pa3oBaTEIbHBIC
IIPOrpaMMbl, U OCHOBHBIX INOJIOKEHUH «CTpareruu pa3BuUTHs BocnuTaHus B Poccuiickoit @enepauuu Ha
nepuof 10 2025 rona» (Pacnopsixenue IlpaButensctBa PO ot 29.05. 201 1.5 Ne 996-p.).

VY4eOHsblii Kypc «Anredpa M Hayalla MaTeMaTHYECKOrOo aHalu3a» SBISETCS OJHUM W3 Haumbolee
3HaYMMBIX B MPOrpaMMe CpeaHero olIiero o0pa3oBaHus, MOCKOIbKY, C OJHONH CTOPOHBI, OH 00eCreynBaeT
MHCTPYMEHTAJIbHYIO0 0a3y A H3Y4YeHHMs BCEX €CTECTBEHHO-HAy4YHBIX KypCOB, a C JApPYroil CTOPOHBI,
(hopMHpyeT JOrHYecKoe U aOCTPAKTHOE MBIIIJIEHHE 00YJYaloIUXCsl Ha YPOBHE, HEOOXOIUMOM JIJIsl OCBOCHUS
uH(POpPMATUKH, OOLIECTBO3HAHMS, WCTOPHM, CIOBECHOCTH M JPYIMX JUCLHMIUIMH. B pamkax JaHHOTO
yueOHOro Kypca oOydYaroliyecs OBJIAJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(hopmyIupyeT CBOM JOCTHKECHUSI B MAaTEMaTHIECKOUN dopme.

VY4ebHblil Kypc anreOpbl U Hayal MaTeMaTHMYECKOr'o aHaliM3a 3aKJa/bIBa€T OCHOBY Uil YCIIELUIHOTO
OBJIQ/ICHUS 3aKOHAMM (PU3UKU, XUMHUH, OMOJIOTUHU, TOHUMAHHsI OCHOBHBIX TEHJICHLIUN Pa3BUTHS SKOHOMHKH
M OOUICCTBEHHOW J>KU3HH, TO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HHU(DPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONIb30BaTh UX JJIS albHEHIIero oopa3oBaHus U B OBCETHEBHOM *U3HU. B TO
e BpeMs OBJIaIcHUE aOCTPAaKTHBIMU U JIOTHYECKH CTPOTMMHU KOHCTPYKIMSIMU alareOpbl 1 MaTeMaTHYECKOTO
aHaJlu3a pa3BUBAeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTbH, JOKa3bIBATh
YTBEPKACHUS C TIOMOINBIO MHIYKIMUM M paccykJaTh JAEIyKTHBHO, HCIOIB30BaTh OOOOIIEHHE U
KOHKpPETHU3aI1I0, a0CTparupoBaHue U aHAJIOTHI0, (POPMHUPYET KPeaTUBHOE U KPUTHUECKOE MBIIIJICHHE.

B xone u3ydenus yueOHOro kypca «Anredpa ¥ Hadajla MaTeMaTH4YECKOI'O aHaJlM3a» oO0ydaroluecs
MOJIy4al0T HOBBIM OMBIT PEIIeHUs MPUKIAAHBIX 3a/1ad, CAMOCTOSITEILHOTO MOCTPOCHHS MaTeMaTHYEeCKUX
MoJieNieil  peanbHBIX CHTyalMid, WHTEPIpETAlMd MOJYYCHHBIX pPEIICHHWH, 3HAKOMATCS C IMpUMEpamMH
MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U MCKYCCTBE, C BBIJAIOIIMMHCS MaTeMaTHYECKUMU
OTKPBITUSIMHU U UX aBTOPaMH.

VY4ebHblil Kypc 0071a1aeT 3HAUUTEIbHBIM BOCIUTATEIbHBIM OTEHIIMAJIOM, KOTOPBIN peau3yercs: Kak
gyepe3 y4eOHBI MaTepHaj, CIoCOOCTBYIOMNK (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U Uepes3
cnenupuKky ydyeOHOW JesATeNIbHOCTH, TpeOyroumel MNpOoJAOHKUTEIbHOW KOHLIEHTpPAlMM BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYUYECHHBINH pe3yJIbTar.

B ocHoBe wMerogukm oOy4eHuss anrebpe M HayajaM MaTeMaTH4YEeCKOTO aHajh3a JIeKHT
JeATebHOCTHBIA IPUHITUT O0y4IEHUSI.

B crpykrype yueOHoro kypca «Anrebpa M Hauajsa MaTeMaTHYE€CKOI'O aHaIN3a» BBIJICIICHBI
CIIEAYIOIINE COJepKATeIbHO-MeToAnYeckue JHHUU: «YHucna u BeMUCIEHUs», «DyHKIMM U Tpaduxmy,
«YpaBHeHus1 U HepaBeHCTBa». «Hawama marematmdeckoro ananmsa», «MHokecTBa M JorHka». Bce
OCHOBHBIE COJIEP’KATEIbHO-METOUYECKHE JTUHUU H3Y4YalOTCS Ha MPOTSHKEHUH [BYX JIET OOyueHUs Ha
YPOBHE cpenHero oOmero o0pa3oBaHUs, €CTECTBEHHO MOMOJHSASA APYr JApyra W MOCTENEHHO HACHIIAsCh
HOBBIMHM TE€MaMH U pazfenamu. J[aHHbI y4eOHBIN KypC SBISIETCS HHTETPATUBHBIM, ITOCKOJIBKY OObEIUHSET
B cebe coiepaHUE HECKOJbKHX MaTeMAaTUYECKUX MWCHUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUIl aHalu3, TEOpUS MHOXKECTB, MaTeMaTHuyeckas Jjioruka u jpyrue. [lo mepe Toro kak
oOyuaroluecs: OBJIaZIeBalOT BCE Oojiee IMHUPOKMM MaTEMaTHUYECKUM allllapaTtoM, Y HUX IOCIEA0BaTEIbHO
(dbopMupyeTcsi U COBEPILICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyI0 MOJIENb peajbHOW CHUTyalluH,
NPUMEHSATh 3HAHUS, TOJYy4YEHHBIE INPU HU3yYEHUM Y4YeOHOro Kypca, JUIs PpEIHICHUS CaMOCTOSATENIBHO
chopMyITMPOBAHHON MaTeMaTHICCKOW 33a]]aud, a 3aTEM HHTEPIPETUPOBATH CBOH OTBET.
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CopepxarenbHo-MeToIM4ecKas JIMHUA «Hucna u BeIYMCICHUS 3aBepuiaeT (GopMHUpOBaHUE HABBIKOB
WCIONIb30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOoe OBLI0 HayaTO Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanmsi. Ha ypoBHe cpemHero oOmiero oopa3zoBaHusi 0c000€ BHUMaHUE yaeisieTcs (pOpMHpPOBAHUIO
HABBIKOB PAIOHAIBHBIX BBIYMCICHUH, BKIIOYAIONIMX B Ce0s HMCIOJIB30BAaHHME PA3THYHBIX (OPM 3aIUCH
yyclia, yMEHHE JeNaThb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE BBIUMCICHHS, OLIEHUBATH YHCIOBBIE
BBIp@XEHUS, paboTaTh C MaTeMaTHUYECKUMH KOHCTaHTaMH. 3HAKOMbIe OOydalomMMCsS MHOXECTBa
HATYPaJbHBIX, IENbIX, PAIMOHATBHBIX U JICHCTBUTEIBHBIX YHCEN JIOTIOHSIIOTCS MHOXKECTBOM KOMILICKCHBIX
yrcenl. B Kaxa0M M3 3TUX MHOXECTB PacCMaTpPUBAIOTCA CBOWCTBEHHBIE €My crhenu(uueckue 3afadd H
olepaluu: JeJeHUe Halello, ONepUPOBAaHME OCTaTKaMH HAa MHOXECTBE LENIbIX YHCEeN, 0coOble CBOMCTBa
palMoOHANBFHBIX W HWPPAIMOHATIBHBIX YHCEN, apu(METHYeCKHe OIepaluy, a TaKXKe H3BICYEHUE KOPHS
HaTypaJbHON CTETNeHH Ha MHOXXECTBE KOMIUIEKCHBIX uncen. biaromaps mocienoBareabHOMY pacUIdpEHHIO
Kpyra HUCIOJIb3YeMbIX YHCENl U 3HAKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHMS JJIsl PELICHUs pa3IMyHbIX
3aa4d (hOpMUpPYETCs MPEICTABICHUE O SIMHCTBE MaTEMATUKN KaK HAyKHd U €€ POJIM B MOCTPOSHUH MOZEIICH
pealbHOTO MHpa, IHUPOKO UCHONB3YIOTCS 0000IIeHIE U KOHKPETH3AIHSI.

JIuaua «YpaBHEHHS M HEPABEHCTBA» pEATU3yeTCss Ha MPOTSDKEHHMM BCEro OOydeHHUs Ha YPOBHE
cpeaHero oOmero oOpa3oBaHMs, MOCKOJIBKY B KaXKAOM paszzene IIporpamMmbl MpeaycMOTPEHO pelieHHe
COOTBETCTBYIOIIMX 3a7ad. B pesynbrare oOydaromuecs OBJaJEBAIOT PA3IUYHBIMU METOJAMHU pPELICHUs
palMoOHAaNbHBIX, HPPALMOHAIBHBIX, TOKA3aTENbHBIX, JIOTapU(OMUYECKUX U  TPUTOHOMETPUUYECKUX
YpaBHEHHIA, HEPABEHCTB M CUCTEM, a TaK)Ke 3a]a4, CoAepKalIiX napamerpsl. [lodyyeHHble yMEHHS MIUPOKO
HCIOJIb3YIOTCS MIPU UCCIEI0BAaHUU (PYHKIIHI ¢ TOMOIIbIO MPOU3BOJHOMN, PU PELICHUH MPUKIAIHBIX 337a4 U
3a/1a4 Ha HAXOKJCHHE HauOONBIINX M HAaMMEHbIIUX 3HaueHUW QyHkuuu. JlaHHas comepikareiabHasl JTUHUS
BKJIIOYAaeT B cels Takke (HOpMUpOBaHHE YMEHHH BBIMONHATH pacu€Thl Mo ¢Gopmynam, InpeoOpa3oBaHuUs
paMOHATFHBIX, HPPAMOHAIBHBIX M TPUTOHOMETPUUECKIX BBIPAKECHUH, a TAKKE BBIPAKEHUH, COICPIKAIIINX
creneHn W jorapudmbl. braromaps u3ydeHuro anredbpandyeckoro marepualia MpOMCXOAUT JaibHeiIee
pa3sBUTHE AITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHUS OOydaromuxcs, (QOpPMUPYIOTCS HaBBIKU
JeTYKTUBHBIX pacCyKJICHUH, pabOThl C CHMBOJBHBIMH (POPMaMH, NPEICTABICHUS 3aKOHOMEPHOCTEH |
3aBUCHMOCTEl B BHJI€ PAaBEHCTB U HepaBeHCTB. AnreOpa mnpeanaraeT 3Q¢GeKTUBHbIE MHCTPYMEHTHI IS
peleHHs MPAaKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3aJa4, HArJIATHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
S3bIKA HAYKH.

CopepxxarenbHo-MeTonudeckass JUHUS «DYHKIUU U Trpa@UKu» TECHO NepervieTaeTcss ¢ APYyruMHU
JUHUSMUA y4eOHOro Kypca, IOCKOJIBKY B KakOM-TO CMBICIE 3aJaéT IOCIEeI0BATEIbHOCTh H3YUEHHUS
Matepuana. M3ydyeHue cTeneHHoM, moKa3aTenbHON, JOrapu@MUUECKOil U TPUTOHOMETPUUECKUX (YHKIUH,
UX CBOWCTB M IpaUKOB, UCTIOIb30BaHUE (YHKIIMH Ui pelIeHus 3a/ad U3 APYTUX Y4eOHBIX MPEIMETOB U
peasbHOM JKM3HU TECHO CBS3aHO KaK C MaTEeMaTHYECKUM aHAJIM30M, TaK M C peIleHHEeM ypaBHEHUH U
HepaBeHCTB. [Ipu 3TOM Oonblioe BHHMaHHE yAensercs (popMUPOBAHHIO yMEHHUS BbIpaXkaTh (HopMyamu
3aBUCHUMOCTH MEXKIY Pa3jMuHbIMU BEJIMYUHAMU, UCCIIEI0BATh MOJyUYE€HHbIE (PYHKIIUU, CTPOUTH UX Ipa(UKH.
Marepuan 3Toil coaep)kaTeIbHONW JMHHUM HAlleJeH Ha pPa3BUTUE YMEHUH M HaBBIKOB, IO3BOJISIOIIUX
BBIpA)XaTh 3aBUCHUMOCTH MEXJy BEIMYMHAMH B PA3IUYHON (opMe: aHAIMTHYECKOW, Trpaduyueckoil u
cnoBecHOU. Ero wum3yueHme cCmocoOCTBYET pa3BUTHIO aJTOPUTMHUUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHUIO 1 KOHKPETU3allUU, UCTIOIb30BaHUIO aHAJIOTHA.

ConepxarenbHas nuHUS «Hauana MaTeMaTH4eCcKOro aHajlN3a» MO3BOJIET CYIIECTBEHHO PACIIMPHUTDH
KpYr KaKk MaTeMaTHYeCKHWX, TaK W MPHUKIAJHBIX 3a1ad, JOCTYMHBIX OOydYalOUmIMMCS, TaK KaK y HHUX
MOSIBJISIETCS  BO3MOKHOCTH CTPOHUTHh TpaUKU CIOXKHBIX (YHKUWN, ONpeAeisTh HX HauOoNblIne Hu
HAaMEHBIINE 3HAYCHMS, BBIYUCIATH IUIoUanud (Guryp u oObEMBI Tel, HAaXOAUTh CKOPOCTH M YCKOPEHUS
nporeccoB. JlaHHas conepxarenbHas IMHUS OTKPHIBAET HOBBIE BOZMOKHOCTH TIOCTPOCHHUSI MATEMaTHYECKUX
MoJieliel peaNbHbIX CUTYallMi, MO3BOJSET HAXOAWUTh HaWIydlllee pelieHHEe B MPUKIATHBIX, B TOM YHCIIE
COLIMAJIbHO-9)KOHOMHYECKHUX, 3a/1auax. 3HAKOMCTBO C OCHOBAaMM MaT€MaTHUYECKOTO aHajh3a CIIOCOOCTBYET
pa3BUTHIO a0CTPaKTHOTO, (OPMATBHO-TOTMYECKOTO M KPEaTUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHHNA
pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U UCKyccTBe. OOyyaromnuecs y3HaAIOT O
BBIIAIOIINXCSI PE3YJIbTaTaX, MOMyYEHHBIX B XOJ€ Pa3BUTH MaTeMaTHKH KaK HAyKHu, U 00 UX aBTOpax.

ConepxarenbHO-METOIMYECKast JTHHUS «MHOXKECTBA U JIOTHKa» BKJIIOYAET B ceOS JIIEMEHTHI TEOPUHU
MHO>KECTB M MaTeMaTH4eCKON JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIE MPEICTABJICHUS MPOHU3BIBAIOT BECh
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KypcC IIKOJIBHON MaTeMaTHKH U NpeularaloT Hanbosiee yHUBEpCalbHbIN A3bIK, 00bEIUHSIIOIUN BCE pa3/ieiibl
MaTEeMaTHKH U € MPUII0KEHUH, OHHU CBA3BIBAIOT pa3Hble MATEMAaTHUECKUE TUCIUILINHBI M UX NPUIIOKEHUS B
enuHoe 1enoe. [1oaToMy BaXXHO JaTh BOZMOKHOCTH 00yUaromeMycst IOHUMATh TEOPETHKO-MHOXKECTBEHHBIN
SA3BIK COBpCMeHHOﬁ MAaTCMAaTUKU W HUCIOJB30BATh €ro Ijid BBIPAKCHHA CBOUX MEICIIEH. leyrHM Ba’XHbIM
MPU3HAKOM MaTeMaTHUKH KaK HAyKH cleAyeT NpU3HaTh CBOMCTBEHHYIO €l CTporoctb OOOCHOBaHHH H
CJIICAOBAaHHUC OHpGI[eHéHHBIM npaBujiaM TIOCTPOCHUA OOKa3aTCJIbCTB. 3HAKOMCTBO C 3JE€MEHTaMH
MaTeMaTHYeCKOM JTOTUKH CHOCO6CTByeT PA3BUTHUIO JIOTHYCCKOI'O MBINUJICHUA 06yqa}0m1/1xcs{, ITIO3BOJIACT UM
CTPOUTH CBOU PACCYKJIEHHsI HA OCHOBE JIOTMYECKUX MpaBuil, (GOPMHUPYET HABBIKA KPUTHUECKOTO MBIIUICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajga MaTeMaTH4YeCKOrO0 aHajlu3a» MPUCYTCTBYIOT OCHOBBI
MAaTe€MaTuidCCKOro MoOJACINPOBaHHA, KOTOPLIC IIPU3BAHBI CIOCOOCTBOBATH (pOpMI/IpOBaHI/IIO HAaBBIKOB
MIOCTPOSHMSI MOZIETIEH pealIbHbIX CUTYalMi, UCCIEA0BAaHUS ITUX MOJIENIel ¢ MOMOILBIO anmnapara anreopsl U
MAaTeMaTUUYCCKOro aHajin3a, HUHTCPHPCTAllMU ITOJTYYCHHBIX PC3YyJIbTATOB. Takue 3alaHus BIIJICTCHBI B
KaXIbId U3 Pa3lIeNOB MPOTrPaMMBI, TIOCKOJIBKY BECh MaTepHall y4eOHOro Kypca MIMPOKO MCTIONB3YeTCs IS
peleHysl NpUKIagHbIX 3a7ad. [Ipu perieHuu peanbHbIX MPAKTHUYECKHX 3ajad oOydaroIiuecss pa3BUBAOT
HaOJI0AaTeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HMCIIOJIB30BaTh aHAJIOTHIO,
0000ImaTh W KOHKPETHU3UPOBATh IMpodieMy. JlesTensHOCT MO (POPMUPOBAHUIO HABBIKOB PELICHHS
IIPUKIAJHBIX 3a/1a4 OpraHU3yeTcsl B IIpOLEcce M3yuYeHHs BCeX TeM yd4eOHOro Kypca «Anrebpa m Hadana
MaTEeMaTHYECKOTO aHAIIU3a.

Ha uzyuenue ydeGHOrO Kypca «Anredpa n Hayajga MaTeMaTHYECKOTO aHaIM3a» oTBOAUTCs 136 dacos
(4 gaca B HezeIO).

CtpyKTypa mporpamMMbl COOTBETCTBYET CTPYKType yueOHuKa: AsreOpa M Hayajga MaTeMaTHYeCKOTO
aHamm3a. 10-11 k. : 6azoB. m yriyon. ypoBam: yueOHuk /III.A.AmumoB, HO.M. Komsrun, .M.,
M.B TkauéBa. u ap.- M: IIpocsemienue, 2023

TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

KoJsinuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHue pa3/iesioB U TeM (uudposbIe)
n/n NMPOrpaMMbl Bcero Kontpoabbie | Tlpakrmieckue o0pa3oBaTe/IbHbIE
padoThI PadoThI pecypes
MHO0XeCTBO JIEHCTBUTENBHBIX YUCEL.
1 Mpmuorousensl. ParimonansHbIe 24 1
ypaBHEHUs B HepaBeHCTBA. CHCTEMBI
JMHEWHBIX YpaBHEHUN
2 Oyukrmu u rpapuku. CTerneHHas 12 1
(GYHKIUS C TIETTBIM ITOKa3aTeieM
Apugpmerndeckuii KOpeHb n-0i
3 | crenenn. UppannoHanbHbie 15 1
ypaBHEHUS
4 [NokazarenpHast QyHKIUS. 10 1
[Toka3zaTesibHbIE ypaBHEHUS
5 Jlorapudmuaeckas GyHKIHUSL. 18 1
Jlorapudmuieckre ypaBHEHHUS
6 TpuroHoMeTpuyecKke BhIpaXeHUs U 29 1
ypaBHEHUs
7 | llocnenoBaTeIbHOCTH M TPOTPECCHH 10 1
8 HenpepriBHBIE QyHKIHH. 20 1
[IpousBoanas
9 [ToBTOpeHue, 0600mIeHNHE, 5 2
CUCTEeMaTH3aIMsl 3HAHUH
OBHIEE KOJIMYECTBO YACOB 11O 136 10 0
NPOI'PAMME




