AHHOTaUMA K padoyeil nporpaMme y4e0HOro npeaMera «AJjredpa u HayaJia
MaTeMaTH4YeCKOr0 aHAJIu3a. YIJy0JIeHHbIH YPOBEHb»

Pabouas mnporpamma yueOHOoro mpeamera «Anrebpa W Havana
MaTeMaTU4eCKOro aHanu3a. YTIyOJeHHbIH YpOBEHb» MPEIMETHOM 00JacTu
«Maremaruka u uHpopmaruka» paszpadborana B coorBercTBuu ¢ OI'OC COO u
peanusyerca 2 roga ¢ 10 mo 11 knacc.

Pabouas nporpamma pazpadborana B coorBeTcTBUU ¢ [lonoxxennem o Paboueii
nporpaMMe 1o yueOHOMY MpeAaMETY, yueOHOMY Kypcy (B TOM 4YHCII€ BHEYPOUYHOM
NEeSTENbHOCTH), Y4eOHOMY MOJAYJII0 B COOTBETCTBUM C TpeOOBaHUSIMU
denepanbHBIX OCHOBHBIX 00Opa3oBareiabHbIX porpamMm nejparora MOY «COI Neo
20» ropoaa Bosorasl.

PabGouas nporpamma yueOHOro mpeamera «Anredpa W Hayana
MaTeMaTHYECKOTO aHaln3a. YTIyOJaeHHbIN ypoBeHb) saBisieTcs yactbio OOIT COO
ONIPEICIISFOIIECH:

- CoZIepKaHueE;
- IJTAHUPYEMBbIE Pe3yJIbTaThl (JTUYHOCTHBIE, METANPEIMETHBIE U MTPEAMETHBIE);
- TEMaTUYEeCKOE IUIAHUPOBAHME C Y4eTOM pabouedl mporpaMmbl BOCIUTAHUS U
BO3MOJKHOCTBIO MCITOJB30BaTh DOP/LIOP.
MNOACHUTEJIBHASA 3AIIMCKA

YueOHbIii Kypc «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO aHalN3a» SBISETCS
OJTHUM W3 HamOoliee 3HAYMMBIX B MPOrpaMMe CPEIHEro OO0IIero odpazoBaHUS,
TIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOCCIIEUYMBACT MHCTPYMEHTATbHYIO 0a3zy Iis
M3yYeHHUs] BCEX ECTCCTBCHHO-HAYYHBIX KypCOB, a C IPYroil CTOPOHBI, (hopMHpYeT
JIOTHYECKOE M a0CTPaKTHOE MBIIIJIEHHE O0yJaronuXxcs Ha YPOBHE, HEOOXOAUMOM
IUIT OCBOCHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH H JPYTHX
IUCIHMILIMH. B pamMkax gaHHOTO y4eOHOTO Kypca oOydaromruecss OBJIaJCBAaIOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKd, KoTopas (OpMyIupyeT CBOU
JOCTIKEHUSI B MaTeMaTuueckon opme.

VY4eOHbIlt Kypc anreOpsl W Hadajdl MaTEeMaTHYECKOTO aHajan3a 3aKJajbIBacT
OCHOBY [Jisi YCHEIIHOTO OBJIAJCHUS 3aKOHAMH (PU3WUKH, XUMUHU, OHUOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHUS SKOHOMUKH M OOIIIECTBEHHOM YKU3HHU,
MO3BOJISIET OPHUEHTHPOBATHCSA B COBPEMEHHBIX HHU(POBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh WX JJIA JaJbHEWIero oOpa3oBaHUS U B
MOBCEIHEBHOM XKM3HU. B TO ke BpeMs oOBiajieHne aOCTPAKTHBIMH M JIOTUYECKH
CTPOTHMH KOHCTPYKIIMSIMH alreOpbl W MaTeMaTHYeCKOr0 aHajlu3a pa3BUBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKA3bIBaTh
YTBEPKIICHUS C TIOMOIIBI0 WHAYKIIMU M PACCYXIaTh JACTYKTUBHO, MUCIOJIb30BaTh



00001lIeHHEe W KOHKPETH3alUl0, a0CTparupoBaHHE W aHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBILICHHE.

B xone u3yueHus yueOHOro kypca «Aisredpa v Hadajla MaTeMaTHYECKOIro
aHanu3a» oOydYarolvecs IMOJy4aroT HOBBIM ONBIT PEIICHUsS NPHUKIAIHBIX 3aj]ad,
CaMOCTOSITEJILHOTO TIOCTPOCHUSI MaTEeMaTHYECKUX MOJENe peajgbHbIX CUTYalHil,
UHTEpNpETalMd  TOJYYEHHBIX  PEIICHWH, 3HAaKOMSTCA C  MIpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAyKe M HUCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMHU OTKPHITUSIMU U UX aBTOPAMH.

VY4eOHbIll Kypc 00JaaeT 3HAYUTENIbHBIM BOCIUTATEIBHBIM IOTEHLIHAIIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 YydeOHbIl MmaTepualn, CHOCOOCTBYIOIIMMA
(bopMHUpOBaHUIO HAYYHOTO MHPOBO33pEHHUs, TaKk M dYepe3 creuuduxy ydeOHOi
NEeSATENbHOCTH, TpeOyrome MNpoAOIKUTENIbHON  KOHUEHTPAlMK  BHUMAaHUS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTyYEHHBIN Pe3yIbTarT.

B ocHoBe MeToaMKu 00ydeHus anredpe U HayajlaM MaTeMaTUYECKOro aHaJIu3a
JICKUT EATETbHOCTHBIA MPUHIUI O0yYEHHUS.

B cTpykType yueOHOro Kypca «Anredpa 1 Hauajia MaTeMaTHYeCKOTo aHAIU3ay
BBIJIEJICHBl  CIEAYIOIIME COJIepKaTelIbHO-MeToiuueckrue JuHuM: «Yucna wu
BbIUUCIEHUs», «DyHKMKH U rpaduxu», «YpaBHeHUs U HepaBeHCTBay, «Hauama
MaTEeMaTU4YeCKOro aHanuza», «MHOXecTBa U JIoruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUH JBYX JIET
oOy4eHHs Ha YPOBHE CpeJTHEro 00111ero 00pa3oBaHusl, €CTECTBEHHO JOTOIHSIS APYT
Jpyra 1 MOCTENEHHO HACHIIIAasCh HOBBIMU TEMaMH U pa3zenamu. JJaHHbIi yueOHbIN
KypcC SIBISIETCSI MHTETPATUBHBIM, IOCKOJIBKY OOBEIMHSET B cebe coaepikaHue
HECKOJIbKUX MaTeMaTUYEeCKUX TUCHUIUIMH, TaKUX Kak ajaredpa, TPUTOHOMETpHS,
MaTEeMaTHYECKUI aHAIN3, TEOPUSI MHOKECTB, MaTEMaTUYECKasi JJoruKa u npyrue. [1o
Mepe TOTO Kak 00ydJarouiuecs OBJIAJIEBAIOT BCE Oosiee MMPOKUM MAaTeMaTUYECKUM
anmaparoMm, y HUX IOCJIEI0BaTeIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMATUYECKYI0 MOJEIb PEAIbHOM CHUTYyallMd, NPUMEHATH 3HAHWS,
MOJyYCHHBIE TIPU HM3YyYEHUHM YYEOHOTO Kypca, JJIA PEHIeHUS CaMOCTOSTEIHHO
chopMyIHMPOBAaHHOW MaTEMaTHYECKON 3a/JauM, a 3aTeM HHTEPIPETHPOBATh CBOM
OTBET.

CopepxarenbHO-MeTOANYECKas JMHUA «UHCiIa M BBIYMCICHUS» 3aBEPIIACT
(opMupoBaHUE HABBIKOB MCIIOJIH30BAHMSI I€UCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HAYaTo Ha YpOBHE OCHOBHOI'O 001ero oopasosanusi. Ha ypoBHe cpeanero obiero
oOpa3zoBaHus 0co0oe BHUMaHWE yAemsieTcss  (OPMUPOBAHHMIO  HABHIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIMX B C€Osl MCHOJB30BAaHUE Pa3IMUHBIX
dopm 3amucu yMcia, yMEHHE JeJaTh NPUKUAKY, BBIIOIHATH NPUOTMKEHHBIC
BBIYMCIICHUS, OLICHMBATh YHUCIIOBBIE BBIpAXKEHUS, pabOTaThb C MATEMATHYECKUMH
KOHCTAHTAaMHU. 3HAKOMbIE OOYYaloIMMCS MHOXECTBA HATypaJIbHbIX, LENbIX,
pPaUMOHANIBHBIX W JCHCTBUTENIBHBIX  YUCEI  JIONOJHSAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM M3 3THUX MHOXKECTB paccMaTpUBAIOTCS



CBOMCTBEHHBIE €My crenuduueckde 3aaaud M OIepaluu: JeJeHUE Halemo,
ONEpPUPOBAHUE OCTATKAMH HAa MHOXECTBE LIEJbIX 4YHCEeN, OCOOble CBOMCTBa
pallMOHATBHBIX U UPPAlMOHAILHBIX YUCEN, apu(PMeTHYeCcKre omneparuu, a TaKxKe
W3BJICUYCHHE KOPHS HATYpPaJIbHOM CTENEHM HA MHOMXECTBE KOMIUIEKCHBIX YHUCEIL.
biaromapsa mnocnenoBaTelbHOMY PACIIMPEHUIO KPyra HCIOJIb3YEMBIX YHCET H
3HAKOMCTBY C BO3MOYHOCTAMHU WX NPUMEHEHUS JJIs PEUICHUS PA3JIUYHBIX 3a]a4
dbopmupyeTcsi mpeAcTaBICHUE O €IUHCTBE MaTeMaTHUKU KaK HayKd U €€ poju B
MMOCTPOCHUHU MOJENEeH peaJbHOrO MHUpA, IHUPOKO HUCIOIB3YIOTCS 0000IIeHHEe U
KOHKpETHU3aLIUSL.

JIuaust «YpaBHEHUS] U HEPABEHCTBA» PEAIM3YETCS Ha MNPOTSHKEHHUHU BCETO
o0y4yeHUsT Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pazaene IlporpamMmbl OpeAyCMOTPEHO PEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pesyapTare oOydYaromuecs: OBJAJEBAlOT PA3IUYHBIMM METOJAMU  PEIICHUS
pallMOHANBLHBIX, HPPAlMOHATIBHBIX, TIOKa3aTeNbHBIX, JIOTApU(PMUYECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHUM, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
cogepxkamux napameTpbl. [lomydeHHbIE yYMEHHUSI HIMPOKO HCHOJIB3YIOTCS TMpHU
uccae0BaHNN (DYHKIIUN C TIOMOIIBIO MPOW3BOIHOMN, MPU PEIICHUN TPUKIATHBIX
3a/1a4 U 3a7a4 Ha HaXO0XJCHUE HauOOJBbIINX U HAMMEHBIINX 3HAYCHHUN (yHKIUH.
JlanHas coziepaTesbHas JUHUS BKIIOUaeT B ceOsl Takke (popMHUpoOBaHHE YMEHHUI
BBIMIOJHATh  pacu€Tel 10  (opmynaMm, mnpeoOpa3oBaHusl  palMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKE BBIPAKECHUH,
collepKallluX CTerneHu W Jorapudmbl. brarogaps u3ydeHUIo anredpanyeckoro
MaTepHala MPOUCXOAUT JalbHEeHIlee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJIEHUST 00yYaronmxcs, (OpMUPYIOTCS HaBBIKH JI€TYKTUBHBIX PACCYXIACHUM,
paboThl € CHUMBOJBHBIMU (GOpPMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCHMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Anredpa npeaiaraet 3O GeKTHBHBIC
UHCTPYMEHTHI [JI PEIICHUS NPAKTUYECKUX U €CTECTBEHHO-HAay4HBIX 3aj1ad,
HaIJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKA HAYKHU.

CopepxarenpbHo-MeToAndeckass JuHUA «DyHKIMH W TpaduKW» TECHO
MeperieTaeTCs ¢ JAPYTMMH JIMHUSAMH Y4e0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3a4a€T MOCJIEN0BATEIbHOCTh H3YUEHHS MaTepraia. M3ydueHue cTeneHHou,
MOKa3aTeNbHOM, JIOrapu(PMUIECKOM U TPUTOHOMETPUIECKIX (PYHKITUH, NX CBOWCTB
U TpadUKOB, WCIIONB30BAaHUE (PYHKIUN NJIsl peIIeHUs 3a7ad W3 JAPYruX y4eOHBIX
MPEAMETOB U PEaIbHOM KM3HHU TECHO CBSI3aHO KaK C MAaTEMATHUYECKUM aHAJIU30M,
TaK M C pPEIICHUEM YypaBHEHHUU W HepaBeHCTB. lIpu 3TOoM Oo0ibIIOE BHUMAaHHE
yaensercs (OpMUPOBAHHUIO YMEHUS BhIpakaTh (OpMyJIaMu 3aBUCUMOCTH MEKIY
pPa3sTUYHBIMUA BETUYMHAMH, HCCIEIOBATh TOJNyYCHHbIE (QYHKIIUH, CTPOUTH HX
rpaduku. MaTepuan 3Toi coaepKaTeIbHON JTMHUY HAIICJICH Ha pa3BUTHE YMECHUN U
HaBBIKOB, MO3BOJISIIOIIUX BBIPAXKATh 3aBUCUMOCTH MEXAY BETUYMHAMHU B PA3IMUHON
dbopme: aHanUTHYECKOH, rpaduyueckoil u cioBecHor. Ero n3ydenue crmocoOCTByeT



Pa3BUTHIO AJITOPUTMUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHHIO U
KOHKpETHU3al1H, UCTIOIb30BAHUIO AaHAJIOTHIA.

CopepxarenbHas nuHusl «Hawyana mareMaTtnyeckoro aHaausa» MO3BOJIAET
CYILLIECTBEHHO PacCUIMPUTh KPYr KaK MaT€MaTUYECKHUX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTh CTPOMTD
rpa@uky  cHoXHbIX (QYHKUMNA, ONpenensiTh HMX HauOOJbIIME M HaUMEHBIINE
3HAYEHUs, BBIYUCIATH IUIOMAAU (GUryp U oObEMBI TEd, HAXOAUTb CKOPOCTH H
yCKOpeHus mnpoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPHIBA€T HOBbIE
BO3MOXHOCTH TOCTPOEHUS MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHUTyaluH,
NO3BOJISIET HAXOAUTh HaWJIyulllee PellieHUEe B IPUKIIAAHbIX, B TOM YUCJIE COLIMATBHO-
HKOHOMHMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAMHM MaTEeMaTHYECKOro aHajn3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaATIBLHO-JIOTHYECKOTO U KPEATUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHHIO YMEHUN paclo3HaBaThb MPOSBICHHUS 3aKOHOB
MaTEeMaTUKU B HAyKe, TEXHUKE U UCKyccTBe. O0yuaronuecs y3HatoT O BBLAAIOIIXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTUS MaTeMaTHUKW KaKk HAyKH, U 00 HX
aBTOpax.

CopeprxarenbHO-MeTOANYECKas: TUHUS «MHOXKECTBa U JIOTHKa» BKJIIOYAET B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JOTUKH. TeopeThko-
MHO>KECTBEHHbBIE MTPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHON MAaTEMATUKH
U TpeajiaraloT HamOoJiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIONIMI BCE pa3feibl
MaTEeMaTUKAd W €€ NPWIOKEHHM, OHU CBSA3BIBAIOT pPa3HbIE MAaTEeMAaTHUYECKHE
JUCIUIUIMHBL M HMX TPWIOKEHUs B eauHoe Ienoe. [losromy BakHO [daTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHUMaTh TEOPETHKO-MHOXKECTBEHHBIM  SI3bIK
COBPEMEHHOW MaTeMaTHUKU M UCIIOJIb30BaTh €r0 ISl BHIPAXKEHUS CBOUX MBICIIEH.
Jpyrum BakKHBIM MPU3HAKOM MATEMAaTHKM KaK HAayKd CIEIyeT TMPU3HATH
CBOMCTBEHHYIO €W CTpPOrocTh OOOCHOBAaHWW W CJIEJOBaHUE ONPEIACIEHHBIM
OpaBWJIaM  TOCTPOEHHUS  JOKa3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MATEMaTUYECKON JIOTUKK CIIOCOOCTBYET pa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00y4JaroImuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY’KJEHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKH KPUTHUECKOTO MBIIIICHUS.

B yuyebnom kypce «Anrebpa W Havala MaTEMAaTHYECKOTO aHAIIA3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOIO MOJAEIHPOBAHMS, KOTOpPbIE IMPHU3BaHBI
crnoco0cTBOBaTh (HOPMHUPOBAHHMIO HABBIKOB IOCTPOCHUS MOJENEH peanbHbIX
CUTyalllii, WCCIEAOBAHMS DJTUX MOJENEeH C TIOMOIIBIO0 armapaTta aireOpbl u
MaTEeMaTHYeCKOTO aHAIN3a, WHTEPIPETAlMHA TOTYYEHHBIX PE3yJIbTaTOB. Takwe
3aJIaHAS BIUICTEHBI B KXK/BIA M3 Pa37IeIOB MPOTPAMMBI, ITOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HUCIOJIb3yeTCs JJIsl pelleHusl MpUKIaaHbIX 3axad. [lpu
pEIICHUM  pEATbHBIX  MPAKTHYECKUX  3amad  0oOydaronmiuecss  pa3BUBAIOT
HaOJIIOaTEeIbHOCTh, YMEHHE HAxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJBb30BaTh  AHAJNOTHIO, 0000IaTh M  KOHKPETU3UPOBATH  MpoOJEeMy.
JlesTenbHOCTh O  (POPMHUPOBAHWIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad



OpraHu3yeTCs B MPOIIECCe N3YUCHUS BCEX TEM yUeOHOTo Kypca «Anredpa u Hadana
MaTEeMaTHICCKOTO aHAIH3a.

Ha wu3ydenme yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanmu3a» oTBoauTcs 272 vaca: B 10 xmacce — 136 gacoB (4 yaca B Heaeno), B 11
Kkimacce — 136 JacoB (4 Jaca B HEJICIIO).



