AHHOTAUUA K padoyeil nporpaMMe y4e0HOro Kypca «AJjredépa u Ha4ajaa MaTeMaTHYeCKOro aHAJIU3a» 0a230BOr0 YPOBHS I 00y4ar0IIUXCS
10 -11 kiaccoB

Pabouas mporpamma yyeOHOro Kypca «Anrebpa ¥ Hayasa MaTeMaTHYECKOTO aHanu3a» 0a30Boro ypoBHs mis oOydarommxcs 10 —11 xmaccos
paspaboraHa Ha ocHoBe denepallbHOrO0 rocyAapcTBEHHOr0 00pa30BaTEIbHOIO CTaHJAApTa CpeJHEro oduero oOpa3oBaHus, ¢ y4€TOM COBPEMEHHBIX
MHUPOBBIX TpPEOOBaHMMA, MPEIBSIBIAEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHUIO, M TPAAULMUN POCCHHUCKOTO oOpazoBaHus. Peamusanus mporpamMel
obecreynBaeT OBJIAZICHUE KIIIOYEBBIMM KOMIIETCHIIMSMHU, COCTABJIAIOLIMMHA OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOIO 0Opa30BaHUs, LIEIOCTHOCTh
OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH O0YUJAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayajia MaTeMaTHYECKOIO aHAJIN3a» SBJISAETCS OAHUM M3 Hanbosee 3HAaYMMBIX B IPOrpaMMe CTapIlei LIKOJIbI, TOCKOJIBKY, C
OJTHOW CTOPOHBI, OH 00ECIeUYNBACT MHCTPYMEHTAIBHYIO 0a3y Al U3y4eHHs] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIpYroil CTOPOHBI, (POPMHPYET
JIOTHYECKOE U a0CTPAKTHOE MBIIUICHUE Y4alllUuXcs Ha YPOBHE, HEOOXOIMMOM JUIl OCBOEHHUS KypcOB HMH(GOPMATHUKH, OOLIECTBO3HAHMS, MCTOPHH,
CIIOBECHOCTH. B pamMkax HaHHOTO Kypca ydalluecs OBJIAJICBAalOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HAyKH, KOTopas (OpMYJIHpPYET CBOH
JOCTHKEHHs B MaTeMaTH4ecKoil opme.

Kypc anreOpbl m Hayanm MaTeMaTH4ecKOro aHalIHM3a 3aKJIAJbIBACT OCHOBY JJIsl YCIICHIHOTO OBJIAJCHHUS 3aKOHAMH (U3UKH, XMMHHU, OHUOJIOTHH,
MIOHMMaHMsI OCHOBHBIX TEHJICHLIUH SKOHOMHUKHU U OOILECTBEHHOM KHU3HH, MIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHAX, YBCPCHHO HUCIOJbB30BATH HUX B HOBCGI[HCBHOﬁ JXu3HU. B TOXE BpEMA OBJIAACHUC a6CTpaKTHI>IMI/I U JIOTUYCCKH CTpOTHUMHU
MaTeMaTHYECKUMHU KOHCTPYKLHUSAMHU DPa3BUBA€T YMEHHE HAXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb YTBEPXKAEHUS, HCIOJIb30BaTh
000011eHNe U KOHKpETU3alnio, adCTparupoBaHue U aHaJOTuIo, POPMHUPYET KpeaTMBHOE M KPUTHUECKOE MbIIIeHHE. B xone usyuyeHus anredpsl u
HayaJl MaTEMaTHYECKOT0 aHAJIN3a B CTapUIEH IIKOJIE yJYallluecs MOJIy4atoT HOBBIM OIBIT PELICHMs] IPUKIAIHBIX 3a7a4, CAMOCTOSITEIbHOTO TIOCTPOSHUS
MaTEMATHYCCKHUX MOI[GJ'IGﬁ PCaIbHBIX CI/ITyaIII/Iﬁ U HUHTCPHOPETAIUU TMOJTYYCHHBIX pSHIGHI/II\/'I, 3HAKOMATCA C IpUMEpaMUu MAaTCMAaTHYCCKUX
3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U B UCKYCCTBE, C BBIIAOINUMUCSA MAaTEMaTUUECKUMHU OTKPBITHSIMU U UX aBTOPAMH.

Kypc obnagaer 3HauuTENbHBIM BOCIMTATENbHBIM MOTEHLMAIOM, KOTOPBIM pealu3yeTcsl Kak depe3 y4eOHbIM Marepual, crnocoOCTBYIOIIMMA
(OpMHPOBAHHIO HAYYHOIO MHPOBO33PEHUS, TaK U 4Yepe3 crneuupuKy yd4eOHOH AeATeNIbHOCTH, TpeOyromeil caMOoCTOsATEeIbHOCTH, AaKKypaTHOCTH,
HpOI[OJ'DKHTCJ'IBHOﬁ KOHICHTPpAlMWM BHUMAHUA U OTBETCTBCHHOCTH 3a HOJ'IyLIeHHBIf/'I pE3yIbTAT.

B ocHoBe MeTonnku 00ydeHust anredpe u HauajgaM MaTeMaTHYeCcKOro aHajan3a JIEKUT eATeIbHOCTHBIA MPUHILIUIT 00yUeHuSI.

CrpykTypa Kypca «Anredpa ¥ Hayala MaTeMaTHYeCKOro aHalM3a» BKIIOYAET CIEAYIOIIHE COJepKaTelbHO-MeToauuecKkue JuHun: «Hucna u
BbIUHCIeHUS Y, «DyHKINU U rpa@uKn», «YpaBHEHUs U HepaBeHCTBay», «Hauana maTemarnueckoro ananusay, « MHOXecTBa U JIorukay. Bce ocHOBHbBIE
COJIepKaTeIbHO-METOJUUECKUE JTMHUM W3Y4YalOTCsl Ha MPOTSHKEHUM ABYX JIeT OOydeHHsl B CTaplled IIKOJe, €CTeCTBEHHO JIOMOJIHAS APYTr Apyra u
IMOCTCIICHHO HAChIIAasACh HOBBIMU TEMAaMH W pas3gciiaMu. HaHHI)IfI KypC ABJIACTCA HWHTCTPATUBHBIM, ITOCKOJIBKY O6’b€I{I/IH$IeT B cebe COZCpIKaHNC
HECKOJIbKUX MaTeMaTUYeCKUX AUCLUIUIMH: anredpa, TPUrOHOMETPHsI, MaTeMaTHUYeCKUI aHaJI3, TEOpHst MHOXKeCTB U Jp. [1o Mepe Toro kak yuarmuecs
OBJIaJZIeBAlOT BCE OoJiee IIMPOKUM MaTEMaTHYECKUM almapaToM, Yy HHUX MOCIEA0BaTENbHO (OPMUPYETCS M COBEPLIEHCTBYETCS YMEHHE CTPOUTh



MaTeMaTHYECKyI0 MOJIeNIb pPeajlbHON CUTyalluu, NPUMEHATh 3HaHUS, MOJIydeHHbIE B Kypce «Airedpa ¥ Hayajlla MaTeMaTHYECKOro aHaiau3a», Il
PELIEHHS CAMOCTOATENBHO C(HOPMYTUPOBAHHON MaTEMAaTUYECKOH 3a/1a4H, a 3aTeM UHTEPIPETHPOBATH MOJTYYEHHBIN pPe3ysbTaT.

ConepxatenbHo-MeToanYecKas JUHUS «Hucna U BeIYMCICHUS» 3aBepluaeT (pOpMUPOBAHUE HABBIKOB MCIIOJIb30BAHMS JE€HCTBUTENBHBIX YHCE,
KOTOpoe ObUTO HayaTo B OCHOBHOM mikojie. B crapmieil mkone ocoboe BHUMaHUE yaenseTcss (POPMUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOIIUX B c€0sl UCIIOJb30BaHUE PA3JIMYHBIX (POPM 3aIIMCH JEHCTBUTENILHOTO YKCIIa, YMEHNUE PALIMOHAIBHO BBIIOJIHATH IEHCTBUS ¢ HUMM, JeJaTh
MPUKHJIKY, OLICHUBATh pe3ynabTar. O0ydaromuecs noydaloT HaBbIKA MPHOIMKEHHBIX BEIYMCIICHUH, BBITIOIHEHUS ICHCTBUHA C YHCIaMH, 3aIIMCAHHBIMU
B CTaHJApTHOHN (opMe, UCTIOJIb30BAHUS MAaTEMATHYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jluans «YpaBHEHUS U HEPABEHCTBA» pEAIM3yeTCs Ha MPOTSHKEHUU BCEro OOydeHMs] B CTaplled MIKOJIe, MOCKOJIbKY B KaXXIOM pazjiene
IporpaMMbl IPEAYCMOTPEHO pELIeHHE COOTBETCTBYIOIIMX 3adady. OOyuaromiyecs OBIAJEBAlOT pPA3IUYHBIMU METOJAaMM PEIICHUs LeJbIX,
pallMOHAJIBHBIX, UPpPALIMOHAJIBHBIX, ITIOKA3aTCIIbHBIX, JIOFapI/I(i)MI/I‘-IeCKI/IX U TPUT'OHOMCTPHYCCKUX ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM. HOHy‘IGHHLIC
YMEHUS MCIIOJIb3YIOTCS TP UCCIIEA0BAaHUM (DYHKIIMI C TOMOILIBIO IPOU3BOAHOM, pEIICHUH NPUKJIAHBIX 3a/1a4 U 33/1a4 Ha HaXO0XKJeHUE HAauOOJbIINX U
HAaUMEHBIINX 3Ha4YeHWH (QyHknmu. JlaHHAs coiepkaTelbHas JHHHS BKIIOYACT B ce0s Takke (HOPMHPOBAHWE YMEHHH BBINOJHSITH PACUYETHI 11O
¢dopmynaM, npeoOpa3oBaHus LENbIX, palMOHAIBHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKHX BBIPAKEHUM, a TaKXKe BBIPAXKEHUH, COAEpIKaIlMX
creneHu u norapudmel. biarogaps u3ydeHuio anreOpandeckoro MaTepuana MpOUCXOIUT JAajbHEUIIee pa3BUTHE aAITOPUTMUYECKOTO B aOCTPAKTHOTO
MBILUIEHUS yJyamuxcs, GOpMUPYIOTCSI HABBIKU JEAYKTHUBHBIX PACCYXKJEHHM, paOboThl ¢ CUMBOJIBHBIMU (hOpMaMH, MPEJICTaBICHHS 3aKOHOMEPHOCTEH 1
3aBHCUMOCTEH B BHUJIE PaBEHCTB W HEPaBEHCTB. AnreOpa mpemiaraetT 3Q¢GeKTUBHbIE MHCTPYMEHTHI /ISl PEUICHUs MPAKTHYECKHX W eCTECTBEHHO-
Hay4HBIX 3aJ1ay, HaIrJIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

COIlep)KaTGHI)HO-MeTOI[I/I‘-ICCKaSI JIMHUA «CDYHKHI/II/I u Fpa(l)I/IKI/I» TECHO MNEPCIUICTACTCA C APYIrUMH JIMHUAMU KypcCa, IMOCKOJIBKY B KaKOM-TO
CMbICIIE 3aJa€T IOCIEeI0BaTeIbHOCTh M3yYeHMs MaTepuana. M3yueHue cTeneHHO#, MOoKa3aTelnbHOM, JorapupMUUEcCKOd M TPUTOHOMETPHUYECKUX
(GyHKIMHI, X CBOWCTB U rpaMKOB, UCIOJb30BaHNE (QYHKUUN JUIsl peleHHs 3314 U3 IpYIUX y4eOHBIX MPEIMETOB U PealIbHON MKU3HU TECHO CBSI3aHO
KaK ¢ MaTeMaTU4YEeCKUM aHaJIM30M, TaK M C pelleHUueM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE yaensercss GOpMUPOBAHUIO YMEHUs
BbIpaXkaTh (pOpMyJIamMH 3aBUCUMOCTH MEXIY Pa3jIMuHbIMH BETMYMHAMMU, UCCIEA0BATh MOJy4yeHHbIe (YHKIUHU, CTPOUTh UX Ipaduku. Matepuan stoit
COJIep>KaTeJIbHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHHMH U HaBBIKOB, IIO3BOJIIONIUX BhIpAXKaTh 3aBUCUMOCTH MEX]y BEJIMUMHAMHU B pa3inyHOU (opme:
aHATIMTUYECKOH, rpa)udeckoil U cloBecHOU. Ero m3yuenune crnocoOCTBYET pa3BUTHIO aIrOPUTMHUYECKOIO MBIIIJIEHUS, CIIOCOOHOCTH K 00OOIIEHUIO U
KOHKPETH3alluH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHuA «Hauama MaremMaTH4ecKOoro aHaiu3a» MO3BOJISIET CYLIECTBEHHO pPaCIIMPUTh KPYr KaK MaTeMaTH4ecKHX, TaKk M
MPUKJIAIHBIX 3a/1a4, TOCTYIHBIX OOYy4alomUMCs, Y KOTOPBIX MOSBIISAETCS BO3MOXHOCTh HCCIENOBAaTh U CTPOUTH T'paduKu (YHKIMHA, ONpenesTh UX
HauOoNbIINEe M HAUMEHbIIME 3HAYEHHUS, BBIUMCIATH IJomand (Guryp u oOBEMBI Tel, HAXOJUTh CKOPOCTH M YCKOpEHHUs mpoueccoB. [laHHas
CoACpIKaTCIbHAasA JIMHUA OTKPBIBAECT HOBBIC BO3MOXHOCTH IMOCTPOCHUA MATECMATUUYCCKHUX Moneneﬁ PCATBbHBIX chyauHﬁ, HaXOXIACHUA HAHUJTY4IICTO
peleHusl B NMPHUKIAJHBIX, B TOM YHCJE COLMAIbHO-?PKOHOMHYECKHX, 33/1a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTeMaTHYECKOIO aHajh3a CIIOCOOCTBYET
pa3BUTHIO a0CTPAKTHOTO, (OPMaIbHO-JOTMYECKOIO0 W KpPEAaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHHI pacro3HaBaTh MPOSBICHHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHHKE M HcKyccTBe. OOyuaromumecs: y3HalOT O BBIJAIOIIMXCS Pe3yJbTaTax, MOJyYeHHBIX B XOJ€ PAa3BUTUS MaTeMaTHKH Kak
HAyKH, U UX aBTOpax.



ConepxkarenbHO-METOIMYECKasT JIMHUS «MHOXKeCTBa M JIOTHKa» B OCHOBHOM IIOCBSIIIEHA 3JIEMEHTaM TEOPHHM MHOXKECTB. TeopeTuko-
MHOKECTBEHHBIC TIPEIICTABJICHHSI POHU3BIBAIOT BECh KypC MIKOJBLHOW MaTeMaTUKH W MpeIaraloT HauOoJiee YHUBEPCABHBIN S3BIK, 00hEIMHSIOIIHIA
BCE pasleibl MaTeMATHKU W €€ NPHIOKEHUH, OHU CBI3BIBAIOT pa3HbIe MaTeMaTUYECKHE IHUCUMIUIMHBI B efauHoe menoe. [loaToMy BakHO AaTh
BO3MOKHOCTh IIKOJIBHUKY MOHUMATh TEOPETUKO-MHOXKECTBEHHBIA SI3bIK COBPEMEHHOM MAaTEMaTUKH U HCIOJIb30BaTh €ro JJI BBIPAXKEHHS CBOMX
MBICTICH.

B kypce «Anrebpa 1 Hayasa MaTeMaTHYECKOTO aHAIIM3a» MPUCYTCTBYIOT TaK:K€ OCHOBBI MATEMAaTHIECKOTO MOJICIIMPOBAHHUS, KOTOPBIC TPU3BAHBI
c(hopMHUPOBATHh HABBIKK ITOCTPOCHUSI MOJICTICH PEaNIbHBIX CUTYAIIMi, MCCIIEIOBAHUS 3THUX MOJICICH ¢ TOMOIIBIO anmapara ajreopbl 1 MaTeMaTHIeCKOTo
aHAIM3a U MHTEPIPETALUU TOJYYCHHBIX PE3yJbTaToB. Takue 3aJaHus BIUICTCHBI B KaXKIbIH M3 Pa3eiioB MPOTrpaMMbI, MOCKOJIbKY BECh MaTepuall
Kypca IIMPOKO HCIONb3yeTCs s pelIeHUS NPUKIAAHbIX 3anad. [Ipu pemieHMd peanbHBIX NPAKTHUECKUX 3a7ad ydyallhecs pa3BUBAIOT
HaOJII0IaTEIFHOCTh, YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIB30BATh AHAJIOTHIO, 0000IIAaTh W KOHKPETH3UPOBATh MPOOIEMY.
JlesitensHOCTh 110 (POPMUPOBAHUIO HABBIKOB PELICHHS MPUKIAAHBIX 33/1a4 OpraHu3yeTcsl B MpoIlecce M3yueHUsl BceX TeM Kypca «Aurebpa u Hayana
MaTEMAaTHYECKOTO aHaIH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yueOHOM M1aHe Ha M3yYCHHUE Kypca aareOpsl U Havall MaTeMaTHYECKOro aHaIn3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 vaca B Henenmo B 10 kiacce
u 3 yaca B Henento B 11 kimacce, Bcero 3a Ba roja ooydenust — 170 gacos.

OCHOBHBIE PA3IEJIbI PABOUEI ITPOTPAMMBI

10 KJIACC
Ne HanmenoBanue pa3nesnoB 1 TeEM IpOrpamMMsl KosmuecTBo yacos OneKTpoHHbIE (LIUPPOBHIE)
n/n Bcero | KontponbHubie | Ilpaktuueckue o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
1 MHoOXecTBa pallMOHAIbHBIX U IEWCTBUTENIbHBIX YHCET. 14 1
ParnmonanbHbIe ypaBHEHHS U HEPABEHCTBA
2 @ynkiun 1 rpaguki. CTeneHp ¢ 1eJIbIM M0Ka3aTeneM 6
3 Apudmernueckuii KopeHb n—oi cteneHu. VppannonansHele 18 1
yYpaBHEHMsI 1 HEpaBEHCTBA
4 ®opmynsl TpuroHoMeTpun. TpuroHomMerpuueckue 22 1
ypaBHEHHS
5 [TocnenoBaTeabHOCTH U POTPECCHH 5
6 [ToBTOpeHme, 0600IIeHNE, CHCTEMAaTH3allHsl 3HAHUN 3 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

Ne HawnmMeHoBaHUE pa3esioB U TEM MTPOrPaMMBbI KosmgecTBo yacoB DJNEeKTPOHHBIC
/i Bcero Konrtponbhbie IMpaktuueckue | (udpoBsIe)
paboThl paboThl oOpa3oBaTenbHbIC
pecypchl
1 CreneHs ¢ pallMOHAIBHBIM MMOKa3ateseM. [lokazarenpHas 12 1
¢dbyskmus. [TokasarenpbHbIe ypaBHEHUS U HEPABEHCTBA
2 Jlorapudmuueckas ¢pynkuus. Jlorapudpmudeckue ypaBHEHHS U 12
HEPABCHCTBA
3 Tpuronomerpuyeckue GyHKIUH U UX TPaPUKH. 9 1
TpuroHomeTpuyecKkre HEpaBeHCTBA
4 [IpousBonnas. [IpuMeHeHne MPOU3BOTHOM 24 1
5 HHTerpas u ero npuMeHeHUs 9
6 CucreMbl ypaBHEHUH 12 1
7 HarypanbHble u 1enbie yncna 6
8 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AINS 3HAHUI 18 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




