AHHOTaIUs K padoyeii mporpamMme no yuegHOMY npeaMeTy
«AJire0pa u HayaIa MaTeMaTH4YeCKOro anaiau3a. ba3zoBslii ypoBenb», 10-11 kaace

Hacrosimas pabovast mporpamma pa3paboTaHa B COOTBETCTBUM C OCHOBHBIMH ITOJIOKCHUSMHU 3aKoHA
Poccuiickoii deaeparuu «O06 obpa3zoBanuu B Poccuiickoii deneparumy. CpeacTBOM peainzanuu padboueit
nmporpaMMmel siBsieTcst yaeOHoe mocobue: Amumo LILA., Komsrua FO.M., TkaueBa M.B, u nmpyrue.
MareMatnka:aireOpa ¥ Hadajga MaTeMaTHYeCKOro aHaim3a , TeoMeTpus. AunreOpa ©W Hadaida
MaTeMaTHYECKOr0 aHaimu3a :y4eOHuK juis ydamuxcs 10 -11 kimacca oOmieoOpa3oBar. yupexaeHui. -M:
[Ipoceemenue, 2023

Konsrua FO.M., TkaueBa M.B, ®emoposa H.E. u mp. / ITox pen. Kwwkuenko A.b. MaTtemaTuka:ainreopa u
Hayajla MaTeMaTU4eCKOro aHaimu3a (0a30Bblii U PO WILHBIN YPOBHH) :YIeOHUK Jiis ydamuxcs 1 1kmacca
o0mieoOpasosar. yupexaeHuii. -M: [Ipocsemnienue, 2014

MecTo npeamera B yueOHOM IIaHe
B y4eOHOM myiaHe Ha u3y4eHue Kypca aiareOpbl U Hayajl MaTeMaTHUECKOro aHain3a Ha 0a30BOM YpOBHE
oTBOIUTCA 2 yaca B Hexenmo B 10 kiacce u 3 yaca B Hefento B 11 kiacce, Bcero 3a Ba roja oOy4eHus —
170 yacos.

OcHOBHasl 1eJIb peain3anuu NPorpaMMbi:

Kypc «Anrebpa n Havaga MaTeMaTHYECKOI0 aHAJIN3ay» SBJISICTCS OJHUM M3 HauOoJjiee 3HAYMMBIX B
MpoTrpaMMe CTapIlel IIKOJIbI, ITOCKOIBbKY, C OHOW CTOPOHBI, OH 00ECIICUNBAET HHCTPYMEHTAIbHYIO 0a3zy
JUISL U3YyYCHHsI BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JPYrod CTOPOHBI, OPMHUpPYET JOTHMYECKOE M
abcTpakTHOE MBIIIJICHWE YYallMXcsl Ha YpOBHE, HEOOXOJMMOM JUJIsl OCBOCHHS KYpPCOB MH(OpMaTHKH,
OOILIECTBO3HAHMS, WCTOPUH, CIOBECHOCTH. B pamkax MmaHHOTO Kypca ydalluecsi OBJIaJeBaroT
YHUBEPCANBHBIM SI3BIKOM COBPEMEHHOH HAyKH, KOTOpas (QOpMYIUpYeT CBOM JOCTHXKCHUS B
MaTeMaTH4YeCKOu (popme.

Kypc anrebpsl m Hayanm MaTeMaTHYECKOTO aHAIW3a 3aKJIaJbIBaeT OCHOBY JJISI YCIIEIIHOTO
OBJIAJICHUSI 3aKOHAMU (U3UKH, XUMHUH, OMOJIOTUHM, TOHUMAaHUS OCHOBHBIX TEHICHIWH SKOHOMHUKH H
OOIIECTBEHHOW KHM3HU, TO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIOJIb30BaTh HMX B IIOBCEAHEBHOW JXHM3HH. B Toxe Bpems oOBiageHue
a0CTPaKTHBIMH M JIOTHYECKH CTPOTMMH MaTEMATUICCKUMH KOHCTPYKIIUSIMH Pa3BUBACT YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTH  YTBEPXKICHHUS, WCIOJb30BaTh OOOOIICHHUE W
KOHKPETHU3AIIHI0, a0CTParupoOBaHe W aHAIOTHIO, OPMUPYET KPEaTHUBHOE M KPUTHUECKOE MbIUIcHHE. B
X07Ic M3Y4YCHHUsT anreOpbl M Havajl MATeMaTHYECKOrO aHaiu3a B CTaplIel MIKOJE ydaliuecs MOJTydaroT
HOBBII OMBIT PEHICHUS TPUKITATHBIX 33]]a4, CAMOCTOSTEIBHOTO MOCTPOCHHS MATEMATHUECKUX MOJIEINeit
peabHbIX CUTyallMid W HMHTEPIpPETAllMd TOJYYCHHBIX pEIICHWH, 3HAKOMATCS C MpUMEpPaMHu
MaTeMaTHYECKMX 3aKOHOMEPHOCTeW B MPHUPOJEC, HAyKe W B HCKYCCTBE, C BBLIAIONIMMUCS
MaTeMAaTHYECKHMHU OTKPBITUSAMU U UX aBTOPAMH.

IpeameTHble pe3yabTaThI
10 KJIACC

Ymucna v BBIYUCICHAS
OmnepupoBaTh MOHATHSIMU: PAllMOHATIBHOE U ACHCTBUTENBFHOE YK CII0, OOBIKHOBEHHAS U JIeCATUYHAs APOOb,
MIPOLIEHTHI.

BrimonusaTs apudMeTryeckue onepaniy ¢ palMOHaIbHBIMU U JeHCTBUTEIbHBIMU YNCIIAMH.

BrimonuaTe npuOnImKEHHBIE BBIYUCICHUS, UCTIONB3YS NpaBUia OKPYIJICHHUS, eNaTh NMPUKUIKY H
OLIEHKY pe3yJIbTaTa BBIYMCICHUI.

OmnepupoBaTh TMOHATHSIMM: CTEIEHb C LENbIM [OKa3aTesieM; CTaHgapTHas ¢opMa 3amucu
JEHCTBUTEIBHOIO YHCIa, KOPEHb HATYypaJIbHOW CTENEHH; MCIOJIb30BaTh MOAXOAAIIYI0 (HOpMy 3aIlucH
JEHCTBUTEIBHBIX YHCET IS PEIICHUS MPAaKTUIECKHUX 3a7a4 M MPEICTaBICHUS JaHHBIX.

OneprpoBaTh NOHATUSAMH: CHHYC, KOCHHYC 1 TAaHT€HC NMPOU3BOJIBHOTO yIJa; UCIIOIB30BaTh 3aIUCh
MIPOM3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETpHYECKHE (PyHKIIHUH.

YpaBHeHNs ¥ HEPaBEHCTBA



OnepupoBaTh TOHATHAMH: TOXIECTBO, YypaBHEHHE, HEPABCHCTBO; LIEJIOE, PALUOHAIBHOE,
UppanroHaIbHOE ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPaBHEHHE;

BrimonusaTs mpeoOpa3oBaHus TPUTOHOMETPHUYECKUX BHIPRKEHHUH M peIlaTh TPUTOHOMETPHUYECKHE
ypaBHEHHUSI.

BrimonHsaTs npeobpa3zoBaHusl LEbIX, PAMOHAIBHBIX U UPPALMOHANBHBIX BBIPAKEHUH M pelatb
OCHOBHBI€ THIIbI LIEJIBIX, PALMOHAIBHBIX U UPPAMOHATIBHBIX YPAaBHEHUHN U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHUS M HEpAaBEHCTBA JJIsl PEIICHUs MATeMaTHUECKUX 3a/1a4 U 3a7a4 U3 Pa3InuHbIX
o0nacTell HAyKU U peanbHOW )KHU3HU.

MogenupoBarh peajibHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTAaBISATh BHIPAKCHHS, YpaBHEHMS,
HEpaBEHCTBA 10 YCIOBHIO 33/Ja4M, HCCIIEAOBATh IMOCTPOCHHBIE MOJEIH C HCIOJIb30BaHUEM alapaTa
anreOpsl.

DOyHKIMH U TPpaduKn

OmnepupoBaTh MOHATUSAMH: (QYHKIHA, CIOCOOBI 3amaHus (yHKIMH, 00JacTh OMpeleNeHHS W
MHO€ECTBO 3Ha4eHUH (QyHKINH, rpaduK QYHKIHH, B3aUMHO 00paTHbIE (PYHKIHH.

OmnepupoBaTh MOHATHUAMH: YETHOCTh M HEUETHOCTh (DYHKIHMH, HYTH (YHKIHUH, TPOMEKYTKH
3HaKOMOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMH 17151 pelieHNs] ypaBHEHHH.

Ctpouth 1 YuTaTh rpaduKu TUHEHHOW QYHKIIUH, KBaAPATHYHOH (DYHKIMHU, CTENIEHHON QYHKIHH C
LEJIBIM [T0Ka3aTeTIeM.

Hcnonb3oBath rpaduku GyHKIMN A1 UCCIIEAOBaHHS MPOLECCOB U 3aBHCUMOCTEN TPU peIICHUH
3aja4d U3 APYruX y4eOHBIX IPEAMETOB M PEalbHON JKU3HH; BRIpa)kaTh (OPMYJIaMH 3aBUCHMOCTH MEXIY
BEIMYMHAMH.

Hauyayia MaTeMaTH4eCKOI0 aHAIU3A

OmnepupoBaTh HOHATHAMU: TIOCJIEAOBATEIBHOCTD, apU(METHUECKAS! U TEOMETPUYECKas IPOTrPECCHH.

OmnepupoBaTh TMOHATHAMH: OCCKOHEUHO YOBIBalOIIas TIE€OMETpPHUYECKas MpPOrpeccusi, CyMma
0ECKOHEYHO YOBIBAOIIEH T€OMETPHUECKON ITPOTPECCHH.

3amaBaTh NOCIEAOBATEIBHOCTH PA3TMYHBIMU CIOCOOAMHU.

Hcnonb30BaTh CBOWCTBA MOCIEAOBATEIBHOCTEH M NMPOTPECCUi Ul PELICHUs] PEalbHBIX 3ajad
MPUKIIAHOTO XapakTepa.

MHoskecTBa U JTOTHKA

OnepupoBaTh MOHATUSIMH: MHOXECTBO, OIIEPALlMH HaJl MHOJKECTBAMHU.

Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM anmapaT Ul ONMCAaHUs pealbHBIX MPOLECCOB U
SIBJICHUH, IIPH PELICHUH 3a4a4 U3 JPYTruX y4eOHBIX IPEAMETOB.

OmnepupoBaTh MOHATUSIMH: ONIPEIEJIEHIE, TEOPEMa, CIIEICTBHE, J0Ka3aTeIbCTBO.

11 KJIACC

Yuciaa 1 BbIYHCTIEHUS
OnepupoBath NOHATUAMHU: HATYPAJIBbHOE, LIEJ0€ YUCIIO0; UCIOIb30BaTh IPU3HAKYU JEIUMOCTH LEIbIX YUCEIL,
Pa3NIoKEHHE YUCIIa Ha TPOCThIE MHOKUTENH ISl PEIICHUS 3aad.

OrnepupoBaTh MOHATUEM: CTETICHB C PAITMOHAIBHBIM TTOKa3aTeJIeM.

OnepupoBatTh HOHATUSAMHU: JorapudM 4Kciia, JSCIATHYHBIC U HATypabHbIC JJorapru(MBbI.
YpaBHeHHs U HEPABEHCTBA

[IpuMeHsATh CBOWCTBAa CTENEHW I TMPeoOpa3oBaHUS BHIPAKEHUIN; ONEPHUPOBATH MOHATHIMH:
MIOKa3aTeIbHOE YpPaBHEHUE W HEPABEHCTBO; PEMIATh OCHOBHBIC THIIBI IOKA3aTEIHHBIX YpaBHEHUH U
HEPaBEHCTB.

BeinosHsaTe npeoOpa3oBaHus BBIPAKEHUH, COJEPIKAIIUX JIOrapru(Mbl; ONMEPUPOBATH MOHATHIMH:
JiorapuMUYECKOE YpaBHEHUE ¥ HEPABESHCTBO; PellIaTh OCHOBHBIC THIIbI JIOTAPU(PMHUSCKUX YPABHEHUH U
HEPaBEHCTB.

Haxonute penennst mpoCcTeUITHX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHE: CUCTEMA JTMHEHHBIX YPABHCHHUHA U €€ PENICHHE; UCTIONB30BaTh CUCTEMY
JMMHEWHBIX YPaBHEHUH JIJIST peIICHUS TPAKTUICCKUX 3a/1a4.



Haxonuth pemieHuss OpoCTEHIIMX CHUCTEM U COBOKYNMHOCTEH pAallMOHANBHBIX YpPaBHEHHM W
HEPABEHCTB.

MonenupoBarh peajbHbIE CHTYallUd Ha SI3bIKE aJreOphl, COCTABJIATH BBIPAXKCHUS, YpaBHEHUS,
HEPABEHCTBA U CHUCTEMBI 10 YCJIOBUIO 33Ja4H, MCCIEN0BaTh MOCTPOCHHBIE MOAEIH C HCIIOJIb30BaHUEM
anmapara anreophl.

DOyHKIMH U TPauKn

OnepupoBaTh MOHATHSIMH: TEpUOAUYECKas (DYHKIUSA, MPOMEKYTKA MOHOTOHHOCTH (DYHKITUH,
TOYKHM JKCTpeMyMa (YHKIMH, HauOOJblllee W HauMeHbIee 3HAueHUS (QYHKIMH Ha TPOMEKYTKE;
WCIIOJNIb30BATh UX JUIS HCCIIEIOBaHMs (DYHKIIUH, 3aJaHHON TPapUKOM.

OnepupoBaTh MOHATUAMU: TpadUKU MOKA3aTEILHOM, JTOrapu(hMUIECKONR U TPUTOHOMETPUUYCCKUX
(yHKIMIT; ©300pakaTh UX Ha KOOPJMHATHOW TUIOCKOCTH W HCIIONIE30BaTh IS PEICHUS YPAaBHCHUH W
HEPABEHCTB.

N300paxark Ha KOOPAMHATHOM IJIOCKOCTH TPapUKH TMHEHHBIX YPAaBHEHHUH U UCIIOJIB30BaTh UX JIJIS
pELICHUs] CUCTEMBI TMHENHBIX YPABHEHUH.

Ucnonws3oBath rpaduku (GyHKIMEA Ui UCCICAOBAaHUS TMPOIECCOB U 3aBUCHUMOCTEH U3 JPYTrUX
YUEOHBIX JTUCIIMILINH.

Havana MmaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh TMOHATHSIMH: HENpepbiBHAs (QYHKIUA; Npou3BogHAS (DYHKIUH; HCIOJIL30BaTh
FCOMETPHYCCKUI M (PU3UYCSCKUI CMBICIT TIPOU3BOIHOM IS PELICHHUS 3a]1a4.

Haxoauth mpoW3BOMHBIC 3JIEMEHTAapHBIX (DYHKIUH, BBIYUCIATH IPOU3BOIHBIE CYMMBI,
MIPOM3BEIEHUS, YACTHOTO (PYHKIINH.

Hcnonp30BaTh MPOU3BOIHYIO AJIS MCCIEAOBAaHUS (PYHKIIMM Ha MOHOTOHHOCTH M OKCTPEMYMBI,
MIPUMEHATH PE3yIbTAThl HCCIIEOBAHUS K TIOCTPOSHUIO TPaPUKOB.

Hcnonb30BaTh OPOU3BOJHYIO ISl HAXOKCHUS HAMITYUILIErO PEIIEHUS B IPUKIIAJHBIX, B TOM YUCIE
COLIMAJIBHO-’KOHOMUYECKHUX, 3a7a4ax.

OneprpoBaTh MOHATHAMHE: TIEpBOOOpa3Has U MHTETPaT; MOHUMATh TE€OMETPHUYECKUHN U PUINIECCKHH
CMBICJI HHTErpaa.

Haxoauts nepBooOpasHble aeMeHTapHBIX (DYHKIIHIA; BRIYHCIISATH HHTErpal o ¢popmyne HeroToHa—
JleitOHMIIA.

Pemarp npukiagHbie 3312491, B TOM YUCIIE COIIMATEHO-I)KOHOMUYECKOT0 U (DU3MUYECKOTO XapaKkTepa,
CpeICcTBaMH MAaTEMATHYECKOIO aHAIU3A.
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