AHHOTANMSA K y4eOHOMY npeaMeTy
«AJredpa ¥ HaYaJIa MATEMATHYECKOI0 AHAJIU3A. YIJIY0JEHHBIH YPOBEHb»
(10-11 kmaccor)

PaGouas mporpamma mo mnpenMery «Ajredbpa M Hauyajga MaTeMaTH4eCKOro
aHanm3a. YriayOn€HHelii ypoBeHb» miua 10-11 kmaccoB paspaboTaHa Ha OCHOBE
(benepanbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa CPEIHEro 00LIero
o0pa3oBaHusl, YTBEPKIEHHOTO MpPHUKa3oM MHHHCTEpCTBA 00pa30BaHMS U HAyKH
Poccuiickoit @enepanuu ot 17.05.2012 No 413 "O6 ytBepxkaeHuu ¢denepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa cpeaHero obiiero oopazoBanus"
(BapeructpupoBan 07.06.2012 Ne 24480) ¢ u3MEHEHUSIMU U JIOMOJIHEHUSIMH,
YTBEPXKIEHHBIMU  TNpUKa3oM  MuHUCTEpCTBA  mpocBemieHuss  Poccuiickon
@epneparuu ot 12.08.2022 Ne 732, denepalibHOW OCHOBHOW 00pa3oBaTEIbHOMN
IporpaMMbl  CpeIHEro 00Imero o00pa3oBaHHs, YTBEPKACHHOW MPHUKA30M
MunucrepctBa npocsemeHuss Poccuiickon @enepanun ot 18.05.2023 Ne 371,
dbenepanbHOll pabouell MporpaMMbl BOCIUTaHHS, B COOTBETCTBUU ¢ OCHOBHOM
oOpazoBaTeapHOM MporpamMmoit cpeanero oodimero oopazoBanuss MBOY COII Ne
6.

VYyebunlii Kypc «AnreOpa W Hayajga MaTeMaTHUYECKOTO aHAIM3a» SBISETCS
OJIHUM W3 Hambojee 3HAYMMBIX B IMPOrpamMMe CpeIHEro o0Iero oOpa3oBaHUS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECIeUYnBACT WHCTPYMEHTAIbHYIO 0asy s
M3YUYEHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C APYroil CTOpOHbI, (popMupyer
JIOTUYECKOE U a0CTPAKTHOE MBILUIEHHE OOYyYAIOIMINXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUsI MH(OPMATUKHU, OOLIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JAPYTHUX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJIa/I€BAarOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTOopas (GOpMyIHpYyET CBOU
JOCTHKEHUS B MaTeMaTHueckoit popme.

Y4eOHbIli Kypc anreOpsl U Hadajdl MaTEeMaTHYECKOTO aHalu3a 3aKJIaJbIBacT
OCHOBY [JIi YCHEUIHOTO OBJAJCHUS 3aKOHAMHM (PU3HKU, XUMHUHU, OHOJIOTHH,
MOHUMAHHSI OCHOBHBIX TE€HJICHIIMI Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOIb30BaTh MX AJIA JalibHeWIiero oOpa3oBaHus U B
MOBCEAHEBHOM >XKM3HU. B TO ke Bpems OByiaJieHne aOCTPAKTHBIMH M JIOTHUECKH
CTPOTUMHU KOHCTPYKIMSIMU aJreOpbl M MaTeMaTHYeCKOro aHaln3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, IOKa3bIBaTh
YTBEPXKIAEHUS C MOMOIIBI0O MHIYKIIMU U PACCYKIaTh JNEAYyKTUBHO, HUCIOIb30BaTh
000011IeHHE W KOHKpETU3allMio, a0CTparupoBaHUE M aHAJOruw, (HopMuUpyeT
KPEaTUBHOE U KPUTUUECKOE MBIILJICHUE.



B xone u3yuenus yueOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHayM3a» OOy4YarolIMecs MOJy4YaloT HOBBIM ONBIT PEIICHUs NPUKIAJHBIX 3aj]ad,
CaMOCTOATENILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH peallbHbIX CUTyaluH,
UHTEPIIPETALlMM  TOJYYEHHBIX  pELIEHMH,  3HAKOMSTCS C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B IMPHUpPOJAE, HAyKe U HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblif Kypc o001agaeT 3HAUMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 ydeOHbId MaTepuall, CHOCOOCTBYIOLIUI
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 creuuuky ydeOHON
NeSATENbHOCTH, TpeOylomed MNpoAOHKUTEIbHOW  KOHUEHTpAllMM BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHbIN
pe3yJibTar.

B ocHoBe Mmeroauku oOydeHus anredpe M HayalaM MaTeMaTH4eCKOro
aHaJn3a JEKUT AESITeIbHOCTHBIN NPUHIUI 00yUYCSHHUS.

B crpykType yueOHOro kypca «Airedbpa M Hayajga MaTeMaTH4YE€CKOro
aHaJIM3a» BBIIEJEHBI CIEIYIOLUE COACPKATEIbHO-METOANYECKUE TuHUMU: «Yucna
U BhIUKCIEHUN», « DyHKUIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro  aHanu3a», «MHoxkecTBa U Jiorukay. Bce OCHOBHbIE
COJIEP/KAaTENbHO-METOUUECKHE JMHUM H3Yy4aroTCsl Ha NPOTSHKEHUM JBYX JIET
0o0y4eHMs] Ha YpPOBHE CpEIHEro oomero oOpa3oBaHUsA, €CTECTBEHHO JOIOJIHSIA
JIpyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMU TEMaMH W pazjenamu. J[aHHbBIN
y4eOHBbI KypC SBISE€TCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBEAUHSET B cele
co/lepKaHUE HECKOJbKMX MATeMAaTHYECKUX JHUCLMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATHUYECKUI aHalIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
jgoruka u gapyrue. Ilo Mepe Toro kak oOywarouiuecsi OBJIaJeBalOT BcE Ooliee
MIMPOKUM MATEMaTUYECKUM aIllapaToM, y HUX MOCIEN0BaTeNbHO popMupyeTcs U
COBEPILIEHCTBYETCS yMEHUE CTPOUTh MAaTEMaTHYECKYyID MOJEIb pPEATbHON
CUTYalluH, MPUMEHATh 3HAHUS, TOJyYEHHbIE IPU U3YUYEHHH Yy4eOHOTO Kypca, s
pELICHHs] CaMOCTOSTENBHO CHOPMYITUPOBAHHOW MAaTEMaTUUYECKOM 3a7ja4uM, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxaTenbHO-MeTOAMYECKass JTUHUA «YKclia ¥ BBIYMCICHUS 3aBEpIIacT
(dbopMHpOBaHrE HABBIKOB MCIOJIB30BAHUS ACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAYaTo Ha YpOBHE OCHOBHOIO 00I1Iero obpazoBanus. Ha ypoBHe cpeqHero oo1ero
oOpazoBanusi 0co0oe BHHMaHHME yJensieTcss  (POPMUPOBAHUIO  HABBIKOB
palMOHAJIBHBIX BBIYMCIICHWH, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu uyMciaa, YMEHHE JelaThb NPUKUIKY, BBIIOJHATH MPHUOIMKEHHBIE
BBIYMCIICHUS, OLICHMBATh YUCJIOBBIE BBIPAXKEHUS, padOTaTh C MATEMATHYECKUMU
KOHCTAHTaMHU. 3HAKOMbIE OOYy4YaloIUMCSI MHOXECTBA HATYpaJlbHbBIX, LEJbIX,
palMOHAIBHBIX U JACHCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOXKECTBOM



KOMIUIEKCHBIX 4YHucCell. B KaxaoM H3 3TUX MHOXKECTB pPacCMaTPHUBAKOTCA
CBOMCTBEHHbIE €My cheuumduueckue 3aJayd W ONepaluu: JeJCHHE Hallello,
ONEpUpPOBAHUE OCTAaTKAaMU Ha MHOXECTBE LENbIX YHCEeT, OcoOble CBOICTBa
palMOHAIBHBIX U UPPALMOHAIBHBIX YKCEN, apu(pMETHUECKUE OINepaluu, a Takxke
U3BJICUCHUE KOPHS HATYpaJIbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bilaromaps mocnenoBaTeabHOMY PACIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOYKHOCTSIMU WX IMPUMEHEHHUS I PELICHUS PA3JIMYHBIX 33/1a4
dbopmupyeTcsi mpeACTaBICHUE O €IUHCTBE MAaTeMaTUKH KaK HAayKu M €€ poJid B
NOCTPOEHUU MOJIENIEH PEaJbHOr0 MHpA, LIIMPOKO HCIONBb3YIOTCA 0000LIEHUE U
KOHKpETHU3ALIUSL.

JlvHus «YpaBHEHHS U HEPABEHCTBA» PEAIU3YETCS HAa IPOTSIKEHUU BCErO
oOy4yeHHs Ha YpPOBHE CpeIHero oO0miero oOpa3oBaHHUs, IMOCKOIbKY B KaXKIOM
pasnene IIporpamMmel IpPEeayCMOTPEHO pELUIEHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pe3yiibTare oOydYarollMecs OBJIaJIEBAIOT PA3JIUYHBIMU METOJIaMH  PEIICHUS
palMOHANBHBIX, HPPALUOHAIBHBIX, [OKA3aTeNbHBIX, JOrapudMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TaKXe 3aj]ad,
comepxkamux napaMmeTpbl. [lojlydeHHBIE YMEHUSA LIUPOKO HCHOJB3YIOTCS MpPH
UCCIEIOBAaHUM (PYHKIIUNA C TTOMOIIBIO MPOU3BOJIHON, TIPU PEUICHUM MPUKIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJE€HUE HAaUOOJBIINX U HAUMEHBIINX 3HAYCHUN (YHKIIUU.
JlanHast cozepkaTelibHasi TWHUS BKJIIOYAET B ce0s Takke (hOPMUPOBAHUE YMEHUN
BBITIOJIHATH  pacdy€Thl 1O  QopMynaMm, MpeoOpa3oBaHUs  PaIMOHATIBHBIX,
MPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a4 TaKXKE BBIPAKECHUM,
colepKallluX CTeNeHu U Jorapu@msel. brarogapss M3ydeHHUIO aiareOpanveckoro
Marepuaiga MPOUCXOAUT  JAJIbHEHWIEE  pPa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPAKTHOT'O MBIIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKUA JCAYKTHBHBIX
paccykJieHuid,  pabOThl C  CHMBOJBHBIMH  (QOpMaMH,  MPEICTABICHUS
3aKOHOMEpPHOCTEH M 3aBUCHUMOCTEH B BHJI€ PaBEHCTB U HEpaBEHCTB. AnreOpa
npemnaraet d(QQeKTUBHBIE WHCTPYMEHTHI JUIsl PEHICHUS MPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 33J1a4, HAIVISIAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

ConepxxatenbHo-MeToAnuecKas JuHUA «DyHKIMM U rpaduKu» TECHO
neperieTaeTcs ¢ APYTUMH JIMHUSIMH Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCJIEA0BATEIBHOCTh U3YyUEeHUsI MaTtepuana. M3yuenne cTeneHHou,
MOKAa3aTeNbHOM, JIOrapu(PMUUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUH NJIsi pEHICHUs 3a7a4 U3 APYTUX YUeOHBIX
MIPEIMETOB U PEATIBHOMN KU3HU TECHO CBA3aHO KaK ¢ MATEMATUYECKUM aHAIU30M,
TaKk M C pPEIICHUEM ypaBHEHHH M HepaBeHCTB. lIpu 3ToM Oomblioe BHUMaHUE
yaensiercss GOPMUPOBAHUIO YMEHHS BhIpaXaTh (POPMYJIAMHU 3aBUCUMOCTH MEXKTY
pPa3IMYHBIMU BEJIMUMHAMH, HCCJEAOBATh IMOJYYEHHbIC (YHKIUU, CTPOUTH HX



rpaduku. Matepuan 3Toi colep>KaTesIbHOM JIMHUM HalEJIeH Ha Pa3BUTHE YMEHUU
U HAaBBIKOB, IO3BOJISIOIIMX BbIpAXXaTb 3aBUCUMOCTH MEXIy BEIMYMHAMU B
paziuuHoi dopme: aHaIUTUYECKOU, Tpaduyeckoi u cioBecHou. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJITOPUTMUYECKOTO MBIIIEHUS, CIOCOOHOCTH K
00001IEHNIO U KOHKPETU3allUH, UCIIOIb30BAaHUIO aHAJIOTUH.

ConepxarenbHas nuHus «Hayana maremaTmueckoro aHanm3a» MO3BOJISET
CYILIECTBEHHO PACHIMPUTh KPYT KaKk MaTeMaTUYeCKUX, TaK U MPUKIAJHBIX 3ajad,
JOCTYIIHBIX O0yYaroluMCs, TaK KaK Yy HUX IOSBIAETCS BO3MOYKHOCTb CTPOUTH
rpa@uKy CIOXHBIX (YHKLIMM, ONpeAesiaTb MX HauOOJbIIME W HAaWMEHbIINE
3HAYEHUs, BBIYUCIATH IUIOMAAU (QUryp u o0bEMBI Te, HAXOAUTH CKOPOCTH U
yCcKopeHusi mpoueccoB. JlaHHas conepkarenbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKMX MOJENCH peaJbHbIX CUTyaluH,
NO3BOJISIET HAXOAWUTh HaWJIydllee pPEIICHHWE B MPUKIAIHBIX, B TOM YHUCIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTU4YECKOTO
aHaJau3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOIO, (OpPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUN pPaclO3HABaTh MPOSBICHUS
3aKOHOB MAaT€MaTHKW B HayKe, TeXHUKE W ucKyccTBe. OOydaromuecss y3HaIOT O
BBIIAIONINXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJ€ Ppa3BUTUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopepxaTenbHO-MeTOANYECKasT TUHUA «MHOXKECTBA U JIOTHKAa» BKIIIOYAET B
ceOs BJIEMEHTbl TEOPUM MHOKECTB M MaTeMaTU4YecKOW JOTruKd. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTaBICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKHU
U TpeaiaraloT HaumOoliee YHUBEpCAIbHBIM SI3bIK, OOBEIUHSIOIIMI BCE pa3aeibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYeCKue
JUCHUIUIMHBL W MX MPWIOXKEHUs B eAuHoe uenoe. [loaToMy BaxHO JaTh
BO3MOXKHOCTh 0O0y4YaroIeMycsi IMOHUMaThb TEOPETUKO-MHOXKECTBEHHBIH —SI3bIK
COBPEMEHHOM MaTeMaTHKH U HCIIOJIb30BAaTh €r0 I BBIPAXKEHMSI CBOMX MBICIICH.
JpyruM BaXXHBIM TPHU3HAKOM MaTE€MaTHUKHM KakK HAyKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0O €U CTpOrocTh OOOCHOBAaHMM M CIIEIOBAHHE OMNpPEACIEHHBIM
npaBuiaM  TMOCTPOEHMSI  JOKA3aTeNbCTB.  3HAKOMCTBO  C  3JIE€MEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
oOyyJaronuxcsi, I03BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS HA OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIIJICHHUS.

B yuebHOM Kkypce «AnreOpa u Hadajga MaTEeMaTHYECKOIO aHAINU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJEIMPOBAHUS, KOTOPbIE IPHU3BAHBI
croco0cTBOBaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOSHHUS MOJENEH peasbHBIX
CUTyallMil, HCCAeAOBaHUS 3THX MOJENEH C TOMOIIBI0 ammapara aireopsl u
MaTEMaTUYECKOr0 aHajiu3a, WHTEPHpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3a/1aHUsl BIUIETEHBI B KaX/IbIN U3 pa3/ieloB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall



y4eOHOI0 Kypca IIMPOKO HCIOJIb3YeTCs I pEelIeHUs NpHUKIaaHbIX 3anad. [lpu
pElIeHUH  pealbHbIX  NPAKTUYECKUX  3aJady  oOydyarougecss  pa3BUBAIOT
HAO0JIIO1ATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHI0, 0000UmaTh W KOHKPETU3UPOBATh  MIpOOJIEMy.
HestenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHHS MPUKIAIHBIX 3a7a4
OpraHM3yeTcsl B IpOLecce U3yUeHUs BCEX TeM YUeOHOro Kypca «Anredpa u Hayaa
MaTEMaTUYECKOIO aHAJIN3ay.

Ha wu3ydeHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOro
aHanu3a» otBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heeno), B 11
kiacce — 136 yacoB (4 daca B HEJIEINIO).



