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AHHOTaNuM K pabdoyeii mporpamme
o ajaredope 11 kiacc Ha 2023 — 2024 y4eOHbIii rojg

PabGouast mporpamma y4eOHOro Kypca «AnreOpa M Hayaja MaTeMaTH4eCKOrO aHaJIN3a»
06a30Boro ypoBHs g oOydarommxcsi 11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanbHOrO
rOCY/IapCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApPTa CPEJHEro oOmero oOpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEeOOBAHUH, NPEABABIIEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, U
Tpaguluii poccuiickoro oOpa3oBanusi. Peanmuzamust mporpamMmbl  00eCHeUMBAeT OBIIAJCHHUE
KJIIOYEBBIMM KOMIIETEHLMSAMH, COCTaBJISIOIIMMU OCHOBY JJsI CAaMOPAa3BUTHUS U HENPEPHIBHOIO
00pa3oBaHus, ILEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOIO M II03HABATEIBHOIO PAa3BUTHUS
JMYHOCTU 00YYarOLINXCS.

Hean n3yvyenusi yaeGHOro Kypca

Kypc «Anre6pa u Hauana MaTeMaTH4YecKOro aHaliM3a» SBISETCS OJHUM W3 Hambosee
3HAYUMBIX B IPOTpPaMME CTApIICH IIKOJbI, MOCKOJBbKY, C OIHOW CTOPOHBI, OH OOECIeYHMBaCT
MHCTPYMEHTAJIbHYIO 0a3y AJIsl U3y4YEHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi CTOPOHBI,
dbopMupyeT JIOTHYeCKoe M aOCTPaKTHOE MBIIIICHUE YYalluXCsl Ha YPOBHE, HEOOXOIUMOM JUIS
OCBOGHUSI KYypCOB HH(OpPMATHKH, OOIIECTBO3ZHAHMS, UCTOPUH, CIOBECHOCTH. B pamkax JaHHOTO
Kypca ydalmecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKW, KOTOpas
dbopMynupyeT CBOM JOCTHXKEHUSI B MAaTeMaTU4YecKoil popme.

Kypc anrebpsl u Hauan MareMaTHUueCKOro aHalIM3a 3aKJIaJbIBA€T OCHOBY JJIS YCIICIIHOTO
OBJIQJICHUS 3aKOHAMU (PU3UKU, XUMHH, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHICHUIUN SKOHOMHUKH U
OOIIECTBEHHOH JKM3HH, TI03BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HUCIOJb30BaTh MX B IOBCEJIHEBHOM >KM3HHU. B TOXe Bpems OBJajeHUE
a6CTpaKTHI)IMI/I U JIOTMYCCKU CTPOrMMU MATCMATUUYCCKHMMU KOHCTPYKIHAMHU Pa3BUBACT YMCHUC
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTh YTBEPKACHHS, MCIOIH30BaTh 0000IICHHE
U KOHKpETH3aIMio, abCTparupoBaHHE U aHAJIOTHI0, (HOPMHUPYET KPEaTUBHOE M KPHUTHUYECKOE
MbIlIeHHE. B Xoae u3yueHus aiareOpbl M Havadl MaTeMaTHMYECKOTO aHaiM3a B CTapilei MIKoie
ydamuecs 1moJrydaroT HOBBEIM OIBIT pEeICHUA NPUKIIAAHBIX 3aJad, CaMOCTOATCIIBHOTO IMOCTPOCHUA
MaTEeMaTHUYeCKUX MOJeNel peaTbHBIX CHTYyalluii M WHTEPIpETallud TONYyYEHHBIX pEeIICHHH,
3HAKOMSITCS C IPEMEpPaMHU MaTeMaTHIEeCKHX 3aKOHOMEPHOCTEH B PHUPOJIC, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATHUECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

Kpr O6J'IaI[a€T 3HAYUTCIIBHBIM BOCHHUTATCIBHBIM ITOTCHIIMAJIOM, KOTOpBIfI PCATN3YECTCA KaK
yepe3 y4eOHBIM Marepuall, CocOOCTBYIONINI (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U
yepe3 crnenupuKky y4eOHOM AESTENbHOCTH, TPEOYIOIMIEH CaMOCTOSTEIBHOCTH, AaKKypaTHOCTH,
MPOJOIKUTENFHOM KOHIIEHTPAIIMM BHUMAHUS M OTBETCTBEHHOCTH 3a MOJyYEHHBIN pe3ybTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajlaM MaTeMAaTHYSCKOTO aHalli3a JICKHT
NesITeNIbHOCTHBIN MPUHITUT O0y4YeHUSI.

CrpykTypa Kypca «Anredpa W Hadajla MaTeMaTHUYECKOTO aHAJIM3a» BKIIIOYAET CIICTYIOIINE
COJIEpKaTeIbHO-METOANYeCKHe JIMHUU: «Yucna W BeMHUCICHUS», «DYHKIHH U Tpadukmy,
«YpaBHEHHS U HEpaBEHCTBay, «Hadaia MmaTemaTuyeckoro anaimn3a», «MHOXKeCTBa U JIOTHKa». Bee
OCHOBHBIE CO/IEPKATEITbHO-METOINYECKUE JIMHUN U3YYAIOTCS Ha MPOTSHKEHUH JIBYX JIET 00y4YeHHS B
CTaleeﬁ IIKOJIE, CCTCCTBCHHO AOIIOJHAA APYT APyra U MOCTCIICHHO HAChIIAACh HOBBIMU TEMAMU U
paznenamu. JlaHHBIN Kypc SIBIISIETCS MHTETPATUBHBIM, MOCKOJIbKY 00BEANHSIET B cebe colepikaHue
HECKOJIBKUX MAaTEMATHYCCKUX IUCHUIIJINH: aﬂre6pa, TPUTOHOMCTPHA, MaTeMaTHYECKUN aHaJInu3,
Teopuss MHOXecTB u Jp. [lo Mepe Toro kak ydaimruecs OBJIaJeBalOT BcE Ooliee MIUPOKHM
MaTeMaTUYeCKUM ammapaToM, Y HUX TOCIE0BATEIHFHO (JOPMUPYETCSI M COBEPIICHCTBYETCS YMEHHE
CTPOUTH MaTEMaTHYECKYIO MOJIEIb PEAIbHOM CUTyallud, MPUMEHSTh 3HAHHs, TTOyYeHHBIE B Kypce



«Anrebpa M  Hayajga MaTEeMAaTH4YECKOrO  aHajau3a», M  PEHIEHUs  CaMOCTOSITEIbHO
copMyIHpOBaHHOW MaTeMaTHYECKON 3aauHl, a 3aTeM WHTEPIPETUPOBATh MOTYUCHHBINH pe3yibTaT.

ConepxatenbHo-MeTOANYeCKas JTUHUA «Hucna U BBIYMCICHUS» 3aBepliaeT (popMupoBaHUE
HAaBbIKOB MCIIOJIb30BaHMsI JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLJIO HA4aTo B OCHOBHOM IuKoje. B
crapiieil Ikosne ocoboe BHUMaHME yaensercss (OPMHUPOBAHUIO IPOYHBIX BBIYMCIUTEIBHBIX
HaBBIKOB, BKJIIOUAIOUINX B ce0sl MCTIOIB30BAHUE PA3IMYHBIX (POPM 3aMMCH IEHCTBUTEIHHOTO YUCIIA,
YMEHHME PALMOHAIBHO BBINOJHATE JEUCTBUSA C HUMH, JENIAaTh NPUKUIKY, OLICHUBATh PE3YJIbTAT.
OOyuvaromuecss TOMY4YalOT HABBIKM NPHONMKEHHBIX BBIYMCICHUHN, BBITIOTHEHUS IEHCTBHH C
YHUCIaMHU, 3allMCAHHBIMM B CTaHAApPTHOM (opMme, HCIOIb30BAHUS MAaTEMaTHUECKUX KOHCTAHT,
OLICHUBAHHUSI YUCIIOBBIX BBIPAKECHUM.

JIuHns «YpaBHEHUS M HEPAaBEHCTBA» pEAIN3yeTCsd Ha MPOTSKEHUM BCEro oOydeHus B
CTapllield IIKOJIe, IIOCKOJBKY B KaXKIOM paslene IporpaMMbl IIPEAYCMOTPEHO peILIeHue
COOTBETCTBYIOLIMX 3aaad. OOydarolyecs OBJAJEBAIOT PA3IMUYHBIMU METOJAMH PELICHMs LEIbIX,
palMOHANIBHBIX, MUPPAIMOHATIBHBIX, MOKA3aTeIbHbIX, JIOTAPU(PMUUECKUX M TPUTOHOMETPHUUYECKUX
YPaBHEHHH, HEPABEHCTB M MX CUCTEM. [lomydeHHbIE yMEHUs HCIOJB3YIOTCA NPU MCCIEAOBAHUU
(GYHKIMHA € MOMOIIBIO NPOM3BOJHOW, PEIICHUM TMPHUKIAJHBIX 33/7a4 M 3a7]ad Ha HaXOXKJICHHE
HauOOJIBIIMX M HAaUMEHbIIMX 3HAaueHUN QyHKuuu. /laHHas cojepxkarenbHas JMHUSA BKIIOYAET B
ce0st Takke (GOPMHUPOBAHNE YMEHHI BBIIOJHATH PAacU€Thl MO (GOpMYIIaM, MpeoOpa3oBaHUsl LENIbIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPDAKEHUM, a TaKK€ BBIPAXKCHUU,
COZepKAIINX CTEeTeHn U Jorapudmel. biarogaps wu3ydeHuro anreOpandeckoro matepuaia
IPOUCXOIUT AajbHEWIIee pa3BUTHE AITOPUTMUYECKOIO U aOCTPAKTHOIO MBILIUIEHUS y4allluXcs,
bopMHpYIOTCS HaBBIKM JIEAYKTUBHBIX pPAacCyKICHHH, pabOTBl € CHMBOJIBHBIMH (OpMaMH,
IIPEJCTAaBICHNUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEHl B BHJAE PaBEHCTB U HEPaBEHCTB. Ajredpa
npeiaraetT 3pQGEeKTUBHBIE WHCTPYMEHTHI Ul PEIICHUS MPAKTUYECKHX M eCTECTBEHHO-HAYYHBIX
3a]1a4, HaIrJIIJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKA HAYKH.

ConepxarenbHo-MeTonndeckas JuHUA «DyHKIMH W TpaQuKH» TECHO TIEperIeTaeTcst ¢
JOPYTUMHU JUHUAMH KypCa, IIOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T IOCIEA0BATEIbHOCTD N3YUCHHUS
MaTtepuana. M3yueHue CTEneHHOM, MOKa3aTeJbHOM, JIOrapu(pMUYECKOW U TPUTOHOMETPHUUECKHX
GyHKUMH, UX CBOMCTB M IpaMKOB, UCIOJIb30BaHHE (YHKUMH A pelieHHs 3ajad U3 JIpyrux
y4eOHBIX MPEJIMETOB U peasibHOM KU3HU TECHO CBSI3aHO KaK C MaTEMAaTUYECKUM aHaJIN30M, TaK U C
peleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Goblioe BHUMaHUE yienseTcss (OpMHPOBAHUIO
YMEHHS BbIpaKaThb (POpMyJamMH 3aBUCHUMOCTH MEXAY pazIU4YHbIMU BEJIMYMHAMM, HCCIEIO0BAThH
MOJTy4eHHbIe (PYHKIMH, CTPOUTH UX rpaduku. Marepuain 3Toi conepkaTeabHON JIMHUM HAlLleJeH Ha
pa3BUTHE YMEHUH M HAaBBIKOB, MO3BOJIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXIYy BEIMYMHAMHU B
pa3nuyHOi (opMme: aHaIUTUYECKOHM, rpaduueckoil um cioBecHoil. Ero msyuenue crocobcTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHS, CHOCOOHOCTH K OOOOIIEHHIO U KOHKpETHU3allHH,
HCIIOJIb30BaHUIO aHAJIOTHH.

CopepxarenpHast ynuHusA «Hauama mMaTemMaTHuecKOro aHajiv3a» IO3BOJSET CYIIECTBEHHO
paclIMpuTh KPyr Kak MaTeMaTHYeCKHX, TaK M NMPHUKIATHBIX 337134, JOCTYIMHBIX O0Y4aloLUMCs, Y
KOTOPBIX MOSIBJIIETCS BO3MOXKHOCTbH MCCIIE0BAaTh M CTPOUTH IpaduKu (PyHKUUH, ONpenensiTh UX
HauOOoJbIINEe U HAaUMEHbIINE 3HAueHUs, BBIYUCIATH IJIomaau (uryp u oOobEMBI Tell, HAXOAUTh
CKOPOCTH M YCKOpeHMs IpoueccoB. JlaHHas coxaepxaTenbHas JIMHUAS OTKPBIBAET HOBBIC
BO3MOJXHOCTH IIOCTPOCHHUS MAaTEMaTUYECKUX MOJEIEH pPEAIbHBIX CHUTYallUHd, HaXOXICHUs
HaWjy4dllero pemeHus B IPUKIAIHBIX, B TOM YHUCJIE COIUAIbHO-DKOHOMHUYECKHMX, 3aJa4ax.
3HaKOMCTBO C OCHOBAMM MAaTeMaTHYECKOTO0 aHajHu3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(bopMabHO-IOTHYECKOTO0 U KPEaTUBHOIO MBIIUIEHUS, (OPMUPOBAHMIO YMEHUN pacrno3HaBaTh
NPOSIBJICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKEe M HcKyccTBe. OOywaromuecss y3HaIOT O
BBIJJAIOIIMXCS PE3YJIbTATAX, OJYYCHHBIX B XOJ€ Pa3BUTHs MATEMATHKN KaK HAyKH, U KX aBTOpax.

CopepxarenpHo-MeTOANYECKAsT JTUHUS «MHOXKECTBa M JIOTMKAa» B OCHOBHOM IIOCBSIIIEHA
JJIEMEHTaM TEOPUH MHOXECTB. TE€OpPETUKO-MHOKECTBEHHBIE IMPEACTABICHUS MPOHU3BIBAIOT BECh
KypC LIIKOJBbHOW MaTeMAaTUKU U MpeaaraoT Haubojee yHUBEpCaIbHbIN A3bIK, 00bETUHSIIOMNN BCe
pazziensl MaTEMAaTUKH U €€ MPUII0KEHU, OHM CBA3BIBAIOT pa3Hble MATEMAaTUYECKNE TUCLIMUILIMHEI B



equHoe 1enoe. I[losToMy BaXHO JaTh BO3MOXHOCTH IIKOJBHHUKY IOHMMaTb TEOPETUKO-
MHOXECTBEHHBIN SI3bIK COBPEMEHHOM MAaT€MAaTHKW M HCIOJIb30BATh €ro JUIsl BBIPAXKEHHUS CBOMX
MBICTICH.

B kypce «AnreOpa W Hauanma MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTUYeCKOro MOJICIIMPOBaHUs, KOTOpPHIE MPHU3BaHBI CHOPMHPOBATH HABBIKM IOCTPOCHUS
MoOJIeNIell pealbHbIX CUTYaIlMid, WCCIEAOBAaHUS ITUX MOENECH C MOMOUIBbIO ammapara anreOpsl U
MAaTeMaTUUYECKOTO aHAJIN3a U MHTEPIIPETALIMK MTOJTYYEHHBIX PE3yJbTaToB. Takue 3a1aHus BILJICTEHbI
B KaXJIbI U3 Pa3/esioB MPOTrPaMMBbI, MOCKOJIBKY BECh MaTepuajl Kypca IIUPOKO HUCIOIb3YETCs s
pelIeHus MPUKIaAHbIX 3a7a4. [Ipu peneHnn peaibHbIX NPaKTUYECKUX 3a/a4 y4yalllhuecsl pa3BUBAIOT
HAOJII0IaTEIPHOCTh, YMEHUE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, WCIOIb30BATh
aHaAJIOTHI0, 0000IIaTh U KOHKPETH3UPOBATh ITpodsieMy. JlesTeIbHOCTh IO (POPMHUPOBAHUIO HABBIKOB
pelIeHrs TPUKIAMHBIX 33Ja4 OpPraHU3yeTcs B MPOIecce M3YUYCHHsI BCEX TeM Kypca «Anrebpa u
Hayajla MaTeMaTHYECKOr0 aHaJIN3ay.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

B yuyeOGHOM muiaHe Ha HW3ydeHHE Kypca aiareOpbl M Havajl MaTeMaTHYeCKOro aHajii3a Ha
6a3oBoM ypoBHe oTBoAUTCA 3 yaca B Henenmo B 11 kiacce, Bcero — 102 yaca.

TemMaTH4ecKkoe MJIAHMPOBAHUE

Ne /i HanmenoBanue pa3iesnoB u TeM Kos-Bo 1acos

1 [ToBTOpEeHUE 4

1 Tpuronomerpuyeckasi GyHKIHS 15
2 [Ipon3BoiHas U €€ FeOMETPUUECKUM CMBICI 20
3 [IpMeHeHne mporu3BOTHOMN K HCCIeI0BAaHUIO (DYHKIUI 15
4 WnTerpan 25
5 [ToBTOpenue 23

Hroro | 102

VYuurenrs matematuku Uuemmaa B.I1.



