AHHOTALMA K PABOYEN NPOrPAMME
no y4ye6Homy npedmemy «Aneebpa u Ha4yasia MamemMamu4ecKo20 aHasu3sa»
ons 11 knacca

Paboyass nporpamma no ydebHomy npegmety «Anrebpa v Hadana maTemaTU4ecKoro
aHanunsa» gnga 11 knacca coctaBrfieHa Ha OCHOBaHUU crneayowmnx 4OKYMEHTOB:

1. T[lpukasa MuHoBpasoBaHua Poccum ot 05.03.2004 Ne1089 «O6 yTBepkaeHun enepansHoro
KOMMOHEHTa rocy4apCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB HavanbHOro obLero, OCHOBHOMO
obwero n cpegHero (nonHoro) obwero obpasoBaHnay;

2. lNonoxeHna o Pabo4yenn nporpamme y4ebHbIX KypCOB, MNpegMeToB, KYPCOB MO BHEYPOYHOW
AEATENbHOCTU MyHuumnanbHoOro obueobpasoBaTensHOro yupexaeHus «CpegHsisa
obeobpasoBatenbHas wkona Ne5 r. Mwmmay, yTeepXgéHHoro npukasom no wkone Ne171og ot
05.07.2017r;

3. Y4yebHoro nnaHa MAQY COLL Ne5 r. Nwuma Ha 2017 — 2018 yyebHbIn roa;

4. TlpuMepHbIX 1 aBTOPCKMX Nporpamm obLieobpasoBaTenbHbIX NPeaMETOB OCHOBHOIO U CpeaHEro
obuero obpasoBaHus;

Paboyas nporpamma no anrebpe n Hayanam matemaTmMyeckoro aHanmsa 11 knacca paspabortaHa
B COOTBETCTBUW C NPOrpamMmmMon

no anrebpe n HadYanam marematmyeckoro aHanmsa 10-11 knaccoB (aBTOpbl — COCTaBUTENU
N.N.3ybapeBa, A.I'. Mopakosuy).

ABTOpbI yyebHuka — A.IM.Mopgkosuy, J1.0.deHunwesa n gp. ( 4.1 - y4ebHMK Anga yyawmxcsa
obLeobpasoBaTefibHbIX OpraHn3auumn ¢ 6a3oBbiM YPOBHEM), aBTOPbI 3afayHuKa -
A.lMopgkosuy, J1.0.[JeHnweBa n ap. ( 4.2 - 3agayvyHuK ansa yyawmxcsa obueobpasoBaTenbHbIX
opraHmsaunn ¢ 6a3oBbIM YPOBHEM).

Mporpamma paccumtaHa Ha 3 4 B Hegento (102 4 B roa).

N3yyeHne maTemaTukm B cTapluen wWkorne Ha 6a3080M yposHe HanpaBneHO Ha [JOCTUXeHue
cnefyowmnx weneun:

» (opmupoBaHue npeacTaBneHnn 0 MaTeMaTuKe Kak yHMBepCcarbHOM fA3blke Hayku, cpeactse
MOLENMPOBaHUs SABNEHNA N NpoLeccoB, 06 naesx n metogax MatemMaTuKu;

* pasBuUTME IOrMYEecKOro MbILEHUS, MPOCTPAHCTBEHHOIO BOOBPaKeHUs, anropuTMUYECKOn
KyNbTypbl, KPUTUYHOCTU MbILWMEHNS Ha YpPOBHE, HeobxoaAMMOM Onsi 00y4yeHus B BbiCLUEN
LUKOSle MO  COOTBETCTBYyWOLWEW chneuwanbHocTn, B  6yaywen npodeccmoHanbHom
AEeATEeNbHOCTY;

* OBNageHue MateMaTUyecKUMu 3HaHUAMU U YMEHUSIMU, HeobXo4MMbIMW B MOBCEOHEBHOM
XWU3HW, ONS N3YHEHUS LLKOSIbHbIX €CTeCTBEHHOHAYYHbIX AUCUMNANH Ha 6a30BOM YpOBHE, AN
nonyyeHnsa obpasoBaHus B obnactax, He Tpebywuwmx yrnybneHHon maTeMaTu4ecKkomn
noaroToBKM;

s BOCMUTaHWE cpeacTBaMuM MaTeMaTUKU KynbTypbl FIMYHOCTWU: OTHOLLEHUS K MaTeMaTuKe Kak
YacTn obLevenoBeYeckon KyrnbTypbl: 3HAKOMCTBO C WCTOpPUEN pasBUTUA MaTeMaTuKu,
3BONOUMEN  MaTtemMaTuyeckux  uaen, MNOHUMAHUA  3HAYMMOCTM  MaTeMaTuku  Ans
o6LecTBEHHOro nporpecca.

Mpn n3yyeHun kypca maTemMaTuku Ha 6a3o0BOM YpOBHE MPOAOSHKATCA W MOMy4varT pasBuTue
cogepXaTtenbHble NIMHUK:

«Anrebpay», «OyHKUUN», «YPaBHEHUS U HepaBEHCTBa», «JNeMeHTbl KOMOUHATOPWKK, Teopuu
BEPOSATHOCTEMN, CTATUCTUKMN U

nornkny, BBOAUTCA nuHUA «Havyana maTemaTuyeckoro adHanusa». B pamkax ykasaHHbIX
cogepxaTtenbHbIX JIMHUIA peLlatoTcs

crnegylowue 3agayu:

s cucTemaTusauus cBefeHun 0 Ynucnax; u3ydeHve HOBbIX BUOOB YMCIOBbLIX BblpaXXeHUn n oopMyIT;
COBEpPLLUEHCTBOBAHNE MPAKTUYECKNX HABLIKOB M BbIMUCIIUTENBHOW KyJIbTypbl, paclUMpeHne wu



COBepLLEHCTBOBaAHNE anrebpanyeckoro annapata, cOpMMPOBAHHOIO B OCHOBHOW LUKONE, N ero
NPUMEHEHNE K PELLUEHNIO MaTEMaTUYECKNX U HeMaTeMaTUYEeCKNX 3a4au;

e paclmpeHne n cuctemaTudaumnsa obLmnx cBeaeHnn o PyHKUMAX, NONOSIHEHUE Kracca u3yyaemblx
PYHKUNA, UNOCTPaUUS WNPOTbl NMPUMEHEHUS (PYHKLUMA ONA ONMCaHUS N U3YYEeHUSA pearnbHbIX
3aBUCUMOCTEN;

* opMUpPOBaHME YMEHUS MPUMEHATL MOMNYyYEHHbIEe 3HAHUSA AN peLleHna NpakTU4ecknx 3agav;

* pasBuTME NMpeacTaBfeHnn 0 BEPOSATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTAX B OKpYyXKatoLlem
MUpEe, COBEpPLUEHCTBOBAHWE WHTENSEKTYyanbHbIX W peyvYeBbiX YMeHun nyteMm oboraweHus
MaTeMaTU4ecKoro s3blka, pa3BuTUS TIOMMYECKOro MbiLlLEHUS;

e 3HAKOMCTBO C OCHOBHbIMU UOEAMW N METOAAMU MaTEMATUYECKOro aHanmaa.

Y4yebHO — MeTOANYECKUA KOMMNIIEKT:

lNpozpammbl. Anredbpa n Havyana matemaTmyeckoro aHanmsa. 10 — 11 knacchbl/ aBT.-COCT.

N.N.3ybapesa, A.I'. MopakoBuy;

A.l. MopOkosuy. Anrebpa n Havyana aHanusa. 10-11 knacc. Y4ebHuk, - M.: MHemosauHa, 2010.
(6a3oBbIN ypoBEHD)

A.l. Mopdkosuy. Anrebpa n Hayana aHanmsa. 10-11 knacc. 3agadHuk, - M.: MHemo3nHa, 2010.
(6a3oBbIN ypoBEHD)

A.l"Mopokosuy, I.B.CeméHos. Anrebpa n Hadana matemaTtunyeckoro aHanusa. 10-11 knacc.

MeToanyeckoe nocobue anga yumtens (6a3oBbl YPOBEHD);

B.N.IMu3bype. KoHTponbHble paboTtbl No kypcy anrebpbl, 10-11 (nog pea. A.l'. Mopakosuya);

J1.A.AnekcaHdposa. Anrebpa v Ha4dana matemaTuyeckoro aHanusa. 10 knacc.

CamocTtoaTenbHble paboThl (6a3oBbin ypoBeHb)/ nog pea. A.l'.Mopakosunya.

MecTo npeameTa B 6a3MCHOM y4eOHOM nnaHe

CornacHo ®epepanbHoMy 6asmcHomy y4vyebHOMY nnaHy Ons obpasoBaTenbHbIX YyYpexXaeHUn
Poccunckon depepaumm ana obsasatenbHoOro uayvyeHusa anrebpbl M Havan aHanm3a B 11 knacce
otBogutca 102 4 n3 pacdeta 3 4 B Hegento.

COAEPXAHME YYEBHOI'O NMPEAMETA, KYPCA.

NMoBTOpeHne Kypca anred6pbl 10 knacca (6 yacoB)

TpuroHomeTpnyeckne QyHKUUKU. TpuUroHoMeTpuyeckme YypaBHEHUA. TpUroHoOMeTpudeckne
HepaBeHcTBa. [lpeobpasoBaHne TPUTOHOMETPUYECKUX BblpaxeHun. [lpousBogHas. WccnepoBaHue
JYHKLMN C MOMOLLIbIO NPOU3BOAHOMN.

CrteneHun n kopHu. CteneHHble pyHKLMM (26 YacoB)

MOHATME KOPHSI N-Oi CTENeHn U3 OeCTBUTENbHOro uucna. PyHKumMn y=%/x ux cBoicTBa U
rpacdoukn. CBoncTBa KOpPHA N-oM cteneHwn. [peobpasoBaHne BbIpaXXeHWUA, COOEpXallMx pagukansbl.
O606ueHme NoHATMS O NokasaTtene crteneHn. CteneHHble YHKLUKN, UX CBONCTBA N rpaddunku.

NMokasaTtenbHasa n norapudpmmyeckasa cpyHkumm (38 yacos)

lMokasaTenbHasa pyHKUMS, e€ cBoncTBa U rpaduk. MNokasaTenbHble ypaBHEHUS. [1okasaTenbHble
HepaBeHcTBa. [MoHATHe norapudma. Jlorapudpmmyeckas dyHkumnda, e€ ceoncTea u rpadumk. CeBoncrtea
norapudma. OcHoBHOe norapudpmmuyeckoe ToXaecTso. Jlorapudm nponsseneHmnsi, YaCTHOro, CTEMNEHN;
nepexo K HOBOMY OCHOBaHUIO. [leCATUYHBIN U HaTypanbHbIN norapudmel, Ynucno e. NpeobpaszoBaHus
NPOCTENLLMX BbIPaXXeHUN, BKNIOYaOLWNX apudMeTUyeckne onepaumm, a Takke onepaumio Bo3BeLeHUS
B CTeneHb UM onepauuto rnorapudpmuposaHus. Jlorapudpmuyeckme ypaBHeHus. Jlorapudpmunydeckue
HepaBeHcTBa. [ dpepeHunpoBaHme nokasatenbHOW 1 NTorapudMmnyeckon PyHKLNN.



NepBooGpa3Has u nuterpan (11 yacos)

lMepBoobpasHas M HeonpedeneHHblin mHTerpan. loHaTne o6 onpeneneHHOM WHTerpane Kak
nnowaan KpuBosnMHenHon Tpaneumn. ®opmyna HetoToHa-JlenbHmua. Belumcnenune nnowanen nnockux
douryp ¢ NOMOLLbIO onpeaeneHHoro nHTerpana.

AneMeHTbl KOMOUHATOPUKU, CTaTUCTUKU U Teopun BepossTHocTen (11 yacos).

TabnnyHoe un rpacduyeckoe npeacTaBneHne [AaHHbIX. YMCroBble XapaKTepuUCTUKM pPsaoB
AaHHbIX. [loovepeaHbln U1 OOQHOBPEMEHHbLIN BbIOOP HECKOSbKUX 3NIEMEHTOB M3 KOHEYHOro MHOXECTBaA.
dopmynbl Yncna nepecTaHOBOK, COMeTaHUN, pasmelleHui. PeweHne koMbuHaTopHbIX 3agad. Popmyna
ovHoma HbloToHa. CoucTBa OGUHOMMAnNbHBLIX KO3 duuneHToB. TpeyronbHUK [lackans
OrieMeHTapHble U CroXHble cobbITUA. PaccMoTpeHue criydaeB M BEPOATHOCTb CYMMbl HECOBMECTHbLIX
COObITU, BEPOATHOCTb MNPOTMBOMOSIOXKHOMO COobbITMA. [lOHATME O HEe3aBUCMMOCTU COOLITUN.
BepoAaTHOCTb M cTaTtucTU4eckas 4YactoTa HacTynneHus cobbiTnsa. PelleHne npakTudecknx 3agady c
NpPUMeHEeHNneM BEPOSTHOCTHbIX METOLOB.

YpaBHeHus n HepaBeHCcTBa. CuCTeMbl ypaBHEHU U HepaBeHCTB (26 yacoB).

OcHOBHblE MpYeMbl peLleHns CUCTeM YpaBHEHW: MOACTaHOBKA, anrebpanyeckoe CroxeHue,
BBEEHWE HOBbIX MepeMeHHbIX. PaBHOCWUMBHOCTbL YypaBHEHWW, HepaBeHCTB, cucteMm. PelweHune
NPOCTENLLINX CUCTEM YpPaBHEHUA C OBYMS HEW3BECTHbIMW. PelleHne CUCTEM HepaBeHCTB C OOHOW
nepemMeHHon. PaBHOCUNbHOCTb HEPABEHCTB, CUCTEMbI MU COBOKYMHOCTU HEPABEHCTB, UppaunoHanbHble
HepaBeHCTBa, HepaBEeHCTBa C MOOYNSAMN.

CucrtemMbl ypaBHeHUN. YpaBHEHUSA N HEPABEHCTBA C NapaMeTpamMu.

TpGGOBaHMH K YPOBHIO NOAroTOoBKMU BbINYCKHUKOB

B pesynbtate nayyeHmsa matemMaTtmkm Ha npoduiibHOM YPOBHE YYEHUK JOMMKEH 3HATL/MOHUMATb:

e 3HayeHMe MaTeEMATUYECKOW HayKu ONs pelleHust 3adad, BO3HUKAKLNX B TEOPUU U MNPaKTUKE;
LUMPOTY U B TO XX€ BPEMS OrpaHNYEHHOCTb NMPUMEHEHUS MaTeEMaTUYECKMX METOOO0B K aHanmay u
nccrnegoBaHUio NPOLLECCOB U SIBMIEHWI B NpUpoae u obLLecTBe;

e 3HayeHue MNpPaKTUKN KU BOMPOCOB, BO3HMKAKOLWIMX B cCamMOM MaTeMaTuke Ans OpMMPOBaHUA U
pasBUTUS  MaTeMaTUYeCKOM  Hayku, MWUCTOPUKD  pasBUTUA  MOHATUA  4Yucna, Cco3gaHus
MaTemMaTU4YecKoro aHanuaa, BO3HMKHOBEHWNS N pa3BUTUS rEOMETPUN;

*  MAEWN pacLUMPEHUSA YMCNOBLIX MHOXECTB Kak cnocoba MoCTPOEHMst HOBOMO MaTeMaTM4yecKoro
annaparta Ansa peLleHns NpakTUYecKnx 3agay n BHyTPEHHUX 3a4a4 MaTtemMaTuku;

e 3HayeHMe uaen, MeTodoB W pes3ynbTaTtoB anredbpbl U MaTemMaTU4eckoro aHanusa [nnsg
NOCTPOEHNA MOenen peasibHbIX MPOLLECCOB N CUTYaLUMN;

* YHMBeEpPCarbHbIA XapaKTep 3aKOHOB FIOMMKNM MaTEMATUYECKUX PaCCy>XOEHUA, UX NPUMEHUMOCTb
BO Bcex obnactax 4enoBeyeckon AeATenbHOCTH;

e BEpPOSTHOCTHbIN XapakTep pasnnyHbIX NPOLECCOB U 3aKOHOMEPHOCTEN OKpYXXaloLLEero Mnpa;

AnreGpa
ymMeTb:

*  BbINOMHATbL apudMeTMyYecKue AeNCTBUSA, CoMeTasd YCTHbIE U MUCbMEHHbIE NPUEMbI, NPUMEHEHME
BbIMUCIUTENBHbLIX YCTPOWCTB; HaxoAuTb 3HAYEHMS KOPHS HaTypanbHOW CTeneHW, CTEneHn C
pauuoHanbHbIM MokasaTenem, norapudgma, MCnonb3yst Npu HEOOBXOANMMOCTU BblYUCIUTENBHbIE
YCTPOMCTBA; NOSIb30BaTbCA OLEHKOW U MPUKUAKOW MPpU NMPakTUYeCKUX pacyeTax;

*  MPUMEHATb NOHATUSA, CBA3AHHbIE C OENUMOCTbIO LenbIX Yncen, npu peleHnn MatemaTuyeckux
3apau;

* HaxoOuTb KOPHM MHOrOYSIEHOB C OOHOW MNEepeMeHHOW, packnagbiBaTb MHOMOYfeHbl Ha
MHOXUTENNMU;



BbIMONHATL  OEUCTBUA C  KOMIMMEKCHbIMM  4YuCfiaMW,  MOfb30BaTbCs  reoOMeTpUYecKomn
WUHTepnpeTaumen KOMMNMEKCHbIX YMucesn, B NPOCTENLUNX CryYasX HAaXOOUTb KOMMSIEKCHbIE KOPHU
ypaBHEHUN C OeNCTBUTENbHbIMU KO3 ULIMEHTaMU;

npoBOANTb MNpeobpasoBaHNA YUCHOBbLIX M OYKBEHHbIX BbIPaXEHWW, BKAOYAOLWNX CTENeHw,
pagvkansl, norapugmbl N TPUTOHOMETPUYECKNE (PYHKLUN;

nucrnonb3oBatb MNpUOBpEeTEeHHble 3HAHUA W YMEHUs B MNpPakTUYECKONn OeATerIbHOCTU U
NOBCEAHEBHOW XU3HWU ANS:

npakTU4ecKnX pacyeToB No popmynam, Bkovas popmynbl, cogepawue cTeneHn, pagukansl,
norapudmMbl U TpUroHOMeTpUYeckme YHKUUK, UCNOSb3yss NpU HEeOBXOOMMOCTU CnpaBOYHbIE
MaTtepuarsbl U NPOCTENLUNE BbIYUCUTENbHbIE YCTPOUCTBA;

PyHKUMU U rpadmkn
yMeTb:
onpenenaTb 3HayYeHne (PyHKUMM MO 3HAYEHUIO aprymeHTa npu pasfnyHbix cnocobax 3agjaHus
dyHKUUN;
CTPOUTb rpaUKnN N3yYeHHbIX PYHKLNIA; BbINONHATL NpeobpasoBaHUs rpadouKkos;
onucbiBaTb NO rpaguky 1 no popmMyrne nosefeHne 1 CBONCTBa PYHKUNN;
pewaTtb ypaBHEHWs, NPOCTEeNlIne CUCTEMbl ypaBHEHWUW, HepaBEHCTBa, MCMOMb3ysi CBOWCTBA
JYHKUMI N UX rpadomyeckue npencraBreHuns;
ncnonb3oBatb MNPUOBPETEeHHble 3HaHWs W YMEHUs B MpPaKTUYEeCcKOW [OeATeNnbHOCTU W
NnoBCEeOHEBHOW XWU3HU ANS:
ONUCaHUsa N UCCreaoBaHUs C NOMOLLBIO DYHKUUIW peanbHbIX 3aBUCUMOCTEN, NpeacTaBneHns nx
rpaduyeckun, HTepnpeTaumm rpadduKoB pearbHbIX MPOLECCOB;

Hayana maTtemaTnyeckoro aHanusa
ymeTb:
Haxo4uTb CymMMy 6eCckoHeYHOo ybbiBatoLLen reomeTpu4ecKom nporpeccuu;
BblMUCNATbL MPOU3BOAHbLIE U NepBoObpasHble anemMeHTapHbIX (OYHKUUA, NPUMEHSAS npasuna
BblYUCMEHNS NPOU3BOAHbBIX N NepBOOBPa3HbIX, NCNONb3YSA CNpaBOYHbIE MaTepuarns;
nccnenoBatb PYHKUUU U CTPOUTL UX rPadPUKK C NOMOLLLIO MPOU3BOLAHOWN;
peliaTtb 3a4a4uM C NPUMMEHEHNEM YpaBHEHUS KacaTernbHOW K rpadounky OyHKLUMI;
pelaTtb 3agaqn Ha HaxoXxaeHne HanbonbLLero N HaMMeHbLLEero 3Ha4YeHs OYHKUUKN Ha OTpeske;
BbIYUCNATb NAOLWAAN KPUBOSIMHENHON Tpaneumu;
ncnonb3oBatb MNPUOBPETEHHble 3HaHWS W YMEHUS B MpPaKTUYEeCKOW [OeATeNnbHOCTU W
NoBCEOHEBHOW XWU3HU ANS:
peLlleHnss reoMeTpUYecKnx, MU3NYECKUX, IKOHOMUYECKUX N OPYrux MpUKNagHblX 3agay, B TOM
yucrne 3ajady Ha HaubonbluMe W HauvMeHbluMe 3HavyeHuss C  MpUMEeHeHMeM annaparta
MaTeMaTM4ecKoro aHanu3aa;

YpaBHeHUA n HepaBeHCTBa

ymMeTb:
pewaTtb pauuoHarnbHble, MNokasaTernbHble U forapuMuMyeckue ypaBHEHUS U HepaBEHCTBA,
nppauunoHasnbHble U TPUrOHOMETPUYECKMNE YPaBHEHUS, NX CUCTEMBI;
AOKa3sblBaTb HECMNOXHbIE HEPABEHCTBA;
pelaTb TEKCTOBbIE 3a4a4uM C NOMOLLbI COCTABNEHNSA YPaBHEHUI N HEPABEHCTB, MHTEPNPETUPYS
pesynbTaTt C y4eTOM OrpaHUyYeHun yCroBus 3ajaqu;
n3obpaxaTb Ha KOOPAMHATHOM MSIOCKOCTU MHOXECTBA PELUEHUN ypaBHEHUN U HEPaABEHCTB C
ABYMS NEPEMEHHBIMU U UX CUCTEM; HAXOAUTb NPUBNUKEHHbIE PELLEHUSA YPAaBHEHUI U UX CUCTEM,
ncrnonb3ysa rpadouyeckuin MeTos;
pewaTb ypaBHEHUs, HEPABEHCTBA U CUCTEMbI C MPUMEHEHNEM rpadpuyeckux npencraBneHud,



CBOMCTB (PYHKLMN, MPON3BOAHON;

* UCNomnb3oBaTb MPUOBPETEHHblE 3HaHWS W  YMEHUA B MNPaKTUY4ECKOW AeATEeNbHOCTU U
NOBCEAHEBHOW XXWU3HW ONS:

v' MOCTPOEHUS N UCCNEeAOoBaHUSA NPOCTENLLNX MaTeMaTUYECKNX MOAENEN;

AneMeHTbl KOMOVMHATOPUKU, CTaTUCTUKU U TEOPUUN BEPOATHOCTEN
yMeTb:

* pewaTb NpocTenne KoMOMHaATOpPHbIE 3a4a4yM MeTOAOM nepebopa, a Takke C UCMOoSIb30BaHMEM
N3BeCTHbIX hopMyI; TpeyronbHuKa ackans; BbMUCAATb KO3 dpuumneHTsl buHoma HbtoToHa no
dopmyre n ¢ ucnonb3oBaHneM TpeyrorbHuka Nackans;

*  BbIMUCAATb BEPOATHOCTWN COOBITUI HAa OCHOBE NoAcyeTa YMcrna UCXo4oB (MpoCcTenmne crnydan);

* MCMNOMb3oBaTb MNPUOOPETEHHbIE 3HAHWS W YMEHWA B MPaAKTUYECKOW AEeATENbHOCTM W

NoBCEAHEBHOW XXWU3HW ANS:

aHanusa pearbHbIX YNCNOBbIX AaHHbIX, MPeACTaBMEHHbIX B BUAe AnarpamMmm, rpacukos;

aHanusa MHgopmMaLunm CTaTUCTUYECKOro XapakTepa.

AN
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