AHHOTauMA K paboueit nporpamme «Anrebpa n Hayana maTemaTMYecKoro aHaausa».
YrnybneHHbIli ypoBeHb

10 — 11 knaccobl

VY4eOHblil Kypc «AnreOpa W Hayalla MaTeMaTHYeCKOTO aHaIHM3a» SBISAETCS OJHUM U3
HanOoJiee 3HAYMMBIX B TPOrpaMME CpPEIHEro OOIIero o0pa3oBaHUs, IMOCKOJIBKY, C OJHOU
CTOPOHBI, OH 00ECIIeUNBaET HHCTPYMEHTAIBHYIO 0a3y AJIs U3YUYEHHUS BCEX €CTECTBEHHO-HAayUHbIX
KYpPCOB, a C IPYTOif CTOPOHBI, POPMHUPYET TOTUIECKOE U aOCTPAKTHOE MBIIIIJICHUE 00YJarOIIUXCS
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOEHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH M JAPYIMX IUCIMIUIMH. B paMkax JIaHHOro ydeOHOro Kypca oOydaromiuecs
OBJIaJICBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (QOopMyIHpyeT CBOU
JTOCTHKEHUS B MaTeMaTudeckoit popme.

VY4eOHbIN Kypc anreOpbl W Hayal MaTeMaTHUYECKOTO aHalIM3a 3aKJIaJbIBACT OCHOBY IS
YCIICIITHOTO OBJA/ICHUS 3aKOHAMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHSI OCHOBHBIX TECHICHITHIA
pPa3BUTHUSI SKOHOMHUKH U OOLIECTBEHHOMN >KM3HH, MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BaTh MX JUISl JajbHEHIIEro
00pa3oBaHus U B MOBCEIHEBHOW XHU3HH. B TO ke BpeMs oBnajieHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKIHUSMHU aIreOpbl 1 MATEMAaTHYECKOTO aHATN3a Pa3BUBAET YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, JOKA3bIBaTh YTBEPKIACHHS C TOMOUIbIO MHAYKLIUN
U paccyXJaTh JeAyKTUBHO, UCIOJIb30BaTh 0000LIEHNE U KOHKPETHU3allHi0, a0CTparupoBaHue u
aHaJoruio, GopMUpPYeT KpeaTUBHOE U KPUTUYECKOE MBIIIIICHHUE.

B xonme m3ydenus yueOHOro Kypca «Anredpa W Hayajga MaTeMaTHYECKOTO aHaJIH3ay»
oOydaromyecsi MOJy4yaloT HOBBIM OMNBIT pEIIeHUs MPHUKIAJHBIX 3aJa4, CaMOCTOSTEIbHOIO
MOCTPOCHUS MaTeMaTHYEeCKHX MOJEJeH pealbHbIX CHUTyallMi, WHTEPIpETAllMHU IOJY4EHHbIX
peIIeHH, 3HAKOMATCS ¢ MPUMEPaMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMU M UX aBTOPAMH.

VY4eOHblii Kypc o0nagaeT 3HAYUTENbHBIM BOCHUTATENbHBIM IOTEHIIMATIOM, KOTOPBIi
peanu3yeTcss Kak uepe3 Yy4eOHBIM MaTepHall, CIOCOOCTBYIOIMHMK (OPMHUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUS, Tak M 4epe3 cneuuduky ydeOHOH  JeATeNnbHOCTH, TpeOyromen
MPOJODKUTEIFHOM  KOHIEHTPAllMd  BHUMAaHUS, CaMOCTOSTEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YECHHBII pe3ynbTar.

B ocHoBe Meronuku oOyueHus anreOpe W HauyajgaM MaTeMaTHYECKOTO aHajau3a JICXKHT
JeSITeIbHOCTHBIN IPUHLIUI 00y4eHUsI.

B crpykType yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» BBIICICHBI
CIIEYIOIINE COJEpKaTEIbHO-METOANYECKHE JHHUU: «Yucina U BblUUCIHCHUSY, «DYHKIMH U
rpaduxuy, «YpaBHEeHUs U HepaBeHCTBay, «Havana MatemaTnueckoro ananusay», «MHoecTBa U
Joruka». Bce OCHOBHBIE COJIepKaTeNbHO-METOMUECKUE TMHUN U3yJatoTCs Ha IPOTSDKEHUH ABYX
JeT 00y4eHus! Ha YpOBHE cpeiHero oOmiero oopa3oBaHus, €CTECTBEHHO JOMONHSAS IPYT Ipyra U
MOCTENIEHHO HAaChIIIasiCh HOBBIMU TeMaMu U pasfenamu. JlaHHbIA ydeOHBbIM Kypc sBiseTcs
MHTETPaTUBHBIM, MOCKOJBbKY OOBEIUHSAET B cebe coAepKaHHE HECKOIbKUX MaTeMaTHYeCKHX
JTUCITUIIMH, TAKUX Kak anreOpa, TPUTOHOMETPHS, MaTEMAaTUYECKUI aHaIN3, TEOPHsSI MHOXECTB,
MaTeMaTHuecKas Joruka u apyrue. Ilo Mepe Toro xak oOydaromiuecs OBIIaJEBalOT BCE Ooee
HIMPOKMM  MaTeMaTH4YeCKUM almaparoM, Yy HHUX [OCIeAOoBaTelbHO GopMupyercs u
COBEpIIEHCTBYETCSl YMEHHE CTPOUTh MAaTEMAaTUYECKYIO MOJIEIb PEAbHOM CUTYaIluH, TIPUMEHSATh
3HAaHUS, TOJYYEHHBIE IPH M3YyYCHHH YUEOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTENIbHO
c(hOpMyIMPOBAHHON MaTEeMaTUYECKOM 3a/1a4M, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.



CopepxarenbHo-MeTOIUYECKas TMHUA «HuUCla 1 BBIYMCIIEHUS» 3aBepIiaeT GOpMUPOBAHUE
HaBBIKOB HCIIOJIb30BaHUA JICHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO HA4aTO Ha YPOBHE OCHOBHOIO
obmero obpazoBanusi. Ha ypoBHe cpefHero odiero oopa3oBanus 0co60e BHUMAHHUE YIECISIETCS
(GbOopMUPOBAHNIO HABBIKOB PAllMOHAJIBHBIX BBIUMCICHHH, BKIIIOYAIOUIMX B ceOs MCIOJb30BaHUE
paznuuHbIX (OpM 3amUCH 4YHCla, YMEHHE JeNlaTh NPUKUIKY, BBIMOJIHATH MNPUOIMKEHHBIE
BBIUMCJICHHMSI, OLICHUBATh YMCIIOBHIC BHIpXKEHUS, pab0OTaTh C MaTeMaTHYECKMMH KOHCTAHTAMHU.
3HaKOMBIE 00yUYaIONIIMCS MHOXKECTBA HATYPAIbHBIX, IENBIX, PAIIMOHATBHBIX U JEHCTBUTEILHBIX
yucen JIONOJIHSKOTCA MHOMKECTBOM KOMIUIEKCHBIX 4YHMCENl. B KaXkaoM M3 3TUX MHOXKECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My crienuduueckue 3a7adu U OMepaluu: JIeJeHue Halelo,
ONEpPUPOBAHUE OCTATKAMH Ha MHOXKECTBE IIENIBIX YHCEN, O0COOBbIE CBOMCTBA PALMOHAIBHBIX H
UppalMOHATIBHBIX YUCEN, apU(PMETUIECKHE OTEepaliy, a TAK)Ke U3BJICUCHHE KOPHS HAaTypalbHOU
CTENEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4YMCelN. brarogaps mociaenoBaTeIbHOMY paclIMpEHHUIO
KpyTa HCIOJb3YEMBIX YUCEI M 3HAKOMCTBY C BO3MOXHOCTSIMU MX NPUMEHEHHUs ISl PELICHUs
pa3MyHbIX 33124 (OPMHUPYETCS MPEACTABICHUE O €MHCTBE MATEMATUKH KaK HayKH U €€ pOJH B
MIOCTPOCHUU MOJIENIEH peabHOTO MUPA, ITUPOKO UCTIOIB3YIOTCS 0000IIEHIE U KOHKPETH3AIHS.

Jlunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3yeTCs] HA MPOTSHKEHUH BCEro OOydeHHUsS Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJIBKY B KaxaoMm paszeine I[Iporpammbl
IPEIYCMOTPEHO peIIeHNEe COOTBETCTBYIOUIMX 3a/1ad. B pesynbrare oOyuaronmecs OBIIAJAECBAIOT
pa3IMYHBIMU ~ METOJAMHU  pEUICHUS PalHUOHAIBHBIX, HPPANUOHAIBHBIX, [OKa3aTeJIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPABEHCTB M CHCTEM, a TakXKe 3ajady,
comepxamux napaMerpsl. [lonydeHHble yMEHMS IIMPOKO HCHOJIB3YKOTCS HMPH HMCCIEIOBAaHUU
(GYHKUIMH ¢ TOMOIIBIO TPOU3BOIHON, IPU PEILICHUH MPHUKIAIHBIX 3a/1a4 U 33]a4 Ha HaXOXKICHHUE
HauOOJBIINX U HAMMEHBIIUX 3HaueHUH QyHKuuu. JlaHHas comepkarenbHas JIMHUS BKIIOYACT B
cebs Taxke (OPMHUPOBAHME YMEHUU BBITIONHATH PAcu€Thl MO (opmyiaaM, TpeoOdpa3oBaHUS
palOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKECHUH,
colepkKalx creneHd u Jyorapudmel. brarogaps usyueHuro anredbpanyeckoro marepuana
OPOMCXOOUT JalbHEHIIee pPa3BUTHE AITOPUTMHUYECKOTO H  AOCTPAKTHOTO — MBIIUICHHS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU AEIYKTUBHBIX PacCy:KIeHUI, paboThl C CUMBOJIbHBIMU
dbopMamu, peacTaBICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PAaBEHCTB M HEPAaBEHCTB.
Anrebpa npeanaraeTt 3QpQGeKTUBHbIC HHCTPYMEHTHI ISl peIIeHHs PAaKTUYECKUX U €CTeCTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopepxarenbHo-MeToanyeckass TuHUS «DyHKUMKM U TpaUKU» TECHO NEperieTaeTcs c
JPYTHUMHU JTUHUSIMH y4€OHOT0 Kypca, TOCKOJIbKY B KAKOM-TO CMbICIIE 33Ja€T MOCJIEJ0BATEIbHOCTD
u3ydeHus: Marepuana. l3yueHue CTEMeHHOH, MOKa3aTeNbHOM, JorapuMUUEcCKoil
TPUTOHOMETPHUUYECKUX (DYHKIIHI, UX CBOMCTB U rpaMKOB, UCIIOIb30BaHUE PYHKIUHN IS pEILICHUS
3aJa4 U3 IpYrux yuyeOHbIX MPEIMETOB U peaabHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM
aQHAJIM30M, TaK U C pelIeHeM ypaBHEHU U HepaBeHCTB. [Ipu 3ToM Oosibllioe BHUMaHUE YIeNseTcs
(GhOpMUPOBAHUIO YMEHHUS BBIPAXKATH (HOPMYIIAMU 3aBUCUMOCTH MEX]TY Pa3TMUYHBIMH BETHUYNHAMH,
UCCIIEIOBaTh MOJMy4YeHHbIe (DYHKIMH, CTPOUTH MX rpaduku. Marepuan 3TOH copepikaTebHON
JIMHUY HalEJIEH Ha pa3BUTUE YMEHMI U HABBIKOB, IMO3BOJISIFOIINX BBIPAXKATh 3aBUCUMOCTH MEXIY
BEJTMYMHAMU B PA3IMYHON (GopMe: aHAIUTHUUECKOU, rpadudecKkoi u cioBecHo. Ero n3yueHnue
CIIOCOOCTBYET PAa3BUTHIO AITOPUTMHYECKOTO MBIILIICHUS, CIHOCOOHOCTH K OOOOIICHHIO |
KOHKPETH3alluH, UCII0JIb30BAHNIO aHAJIOTUH.

ConepxxarenbHas nuHuA «Hadama maTeMaTHyeckoro aHajau3a» MO3BOJISIET CYHIECTBEHHO
pacIIUPUTh KPYT KaK MaTeMaTUYECKUX, TaK U MIPUKIAIHBIX 3a/1a4, TOCTYIMHBIX 00Yy4aroIUMCs, TaK
KaK y HUX IOSBIAETCS BO3MOXXHOCTh CTPOUTH TPaQUKH CIIOKHBIX (YHKLIUH, ONpPENeNiTh UX
HauOOJIbIIMEe U HAUMEHBIINE 3HAUCHUS, BRIYUCISTH IUIOMAIN GUTYp U OOBEMBI TEl, HAXOAUTh
CKOPOCTM U YCKOpPEHMs mpoleccoB. JlaHHas coaepkaTelbHas JIMHHAA OTKPHIBAET HOBBIE



BO3MO>KHOCTH ITOCTPOCHHSI MATEMATHYECKUX MOJEIIEN PEANIbHBIX CUTYallUil, TO3BOJIET HAXOAUTh
HaWIy4llle€ pEIIEHUE B MPUKIAAHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YeCKOIO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(OpManbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBIIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHUKE M HcKyccTBe. OOyuarouiyecs y3HaIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJyYCHHBIX B XOJ€ Pa3BUTHS MAaTEMAaTWKH KaK HAyKd, U 00 ux
aBTOpax.

CopnepxxaTtenpbHo-MeToANYeCKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOMKECTB M MAaTEMaTU4YECKOW JIOTMKH. TE€OpeTHKO-MHOKECTBEHHBIC
NPECTaBICHUS TMPOHU3BIBAIOT BECh KYypC IIKOJBHOW MaTEeMAaTUKU W Ipe[JiaraioT Haumbosee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIOMMNA BCE pa3feibl MaTeMAaTUKU U €€ MPHUIOKCHHH, OHH
CBA3BIBAIOT Pa3HBIC MATEMAaTUYECKUE TUCHUIIIMHBI U UX IPWIOKEHUA B equHoe nenoe. Iloatomy
BQXHO JIaTh BO3MOXHOCTb OOy4YaroLIeMyCsl MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATUKH U UCII0JIb30BATh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIEH. [[pyruM BaxKHBIM
IPU3HAKOM MaTeMAaTUKM KaK HayKd CIEQyeT [pPU3HATh CBOMCTBEHHYIO €W CTpPOrocTh
000CHOBaHUH U CJIEI0OBAHUE ONPEACIEHHBIM MIPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JIEMEHTAMU MaTeMaTH4YeCKOH JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMUYECKOI'O MBIIIICHUS
00y4aromuxcsi, MO3BOJSIET UM CTPOHUTH CBOM PACCYXJICHUS HAa OCHOBE JIOTMUECKUX IPaBUII,
(dopMHpyeT HABBIKM KPUTUUECKOTO MBIIUICHUSI.

B yueOHOM Kypce «AureOpa 1 Hayaja MaTeMaTUYECKOI0 aHaIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUSA, KOTOpPbIE IpPH3BaHbl CHOCOOCTBOBAaTh (HOPMHUPOBAHUIO
HAaBBIKOB [TOCTPOEHMSI MOJIETIEHN pEAIbHBIX CUTYalUil, NCCIEIOBAHMS STUX MOJENEN C TOMOLIBIO
anmapara ajareOpbl U MaTeMaTHYeCKOro aHaliMu3a, MHTEPIPETAIMH TOJTYYEHHBIX PE3YJbTaTOB.
Takue 3amaHus BIUICTEHBl B KAXKIBIA W3 Pa3[elIOB IPOIPAMMBI, IIOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca MIUPOKO HCHONb3YeTCsl A pelleHus NpUKIaAHbIX 3aaad. Ilpu pemenun
peanbHBIX MPAKTHYECKUX 3a/1a4 00yJaroliecs pa3BUBalOT HAOII0AaTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, HCIOJIB30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTP 1O (OPMHUPOBAHMIO HABBIKOB PpELICHUs MNPUKIAAHBIX 3a1ad
OpraHusyercss B TIIpoliecce M3y4deHHs BceX TeM YydeOHoro kypca «AureOpa M Hauana
MaTEMaTHUYECKOT0 aHAIIN3a».

Ha u3yuyenue yueOHoro kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» OTBOAUTCS
272 gaca: B 10 ximacce — 136 yacos (4 yaca B Heento), B 11 kiracce — 136 gacoB (4 yaca B HEZICIIO).



