AHHOTALMA K PABOYEW NPOrPAMME
no y4yebHomy npeamety «Anrebpa v Hayana aHanu3a» gna 11 knacca

Pabouyas nporpamma no npeamety «Anrebpa n Hayana aHanuaa» ans 11 knacca
COCTaBfeHa Ha OCHOBaHWW CreaytoLmnx JOKYMEHTOB:

- [Mpwukasza MuHuctepctBa obpasoBaHus n Haykm PP ot 05.03.2004r. N 1089
«O6 yTBEpXOEHUN dhefepanbHOro KOMMOHEHTa rocyaapCTBEHHbIX O0bpasoBaTenbHbIX
CTaHOapToOB HayanbHoOro obuiero, OCHOBHOro obuwero [lpyMepHbIX nporpamm
OCHOBHOrO 06Lero obpasoBaHus;

- [MpumepHon nporpammbl nNo Matematuke. 5-11 kn. CoctaButenn [.M.
KysHeuoBa, H.I'. Mungtok. — 2-e nsganue, crepeotun. —M. Opocpa 2010;

- YyebHoro nnaHa MAOY COLW Ne 31 r. Mwmnma Ha 2018-2019 yuyebHbin rog;

- lonoxeHus o CTpyKkType, nopsiake pas3paboTkn K yTBepXaeHua paboumx
nporpamMmm y4yebHbIX NPegMeTOoB, KYPCOB U KYpPCOB BHEYPOYHOW AeATENbHOCTU

MyHMUMNANbHOTO  aBTOHOMHOIO obuweobpasoBaTenlbHOrO  ydpexaeHus
«CpegHsas obuweobpasoBaTtenbHas  wkona Ne 31 r. Nwumay, yTBEpPKOEHHOrO
npukasom gnpektopa wkonbl oT 29.06.2018r. Ne 214/1-op4.

HaHHas pabouas nporpamma npegycmatpuBaeT u3dydeHune anrebpbl U Hadvan
aHanunsa B 11 knacce B 06beme 102 yacos (3 4aca B Heaen).

Llenn obyyeHus:

* OBflaiEHNE CUCTEMOWN MaTEMaTUYECKUX 3HAHUA N YMEHUIN, HEOOXOOUMbIX ANs
NMPUMEHEHNA B NPAKTUYECKON [OeATENbHOCTU, W3YYEHUS CMEXHbIX OUCLMMIVH,
npoaormkeHns obpasoBaHus;

*  VHTennekTyanbHoe pas3sutne, (OPMUPOBaAHME  KAyecTB  JIMYHOCTWU,
HeobOXoOUMbIX 4YernoBeKy nAnd MOMHOLUEHHOM >WU3HM B COBPEMEHHOM oOLiecTBe,
CBOWCTBEHHbIX MaTEMaTU4YeCKOM [OeATEeNbHOCTU: SICHOCTM W  TOYHOCTU MbICHN,
KPUTUYHOCTM  MbILUNIEHUS,  UHTYMUWUW,  FIOTMYECKOTO  MBbILUMEHUS,  3NEMEHTOB
anropuTMMUYECKON KynbTypbl, MNPOCTPaAHCTBEHHbIX MpPeACTaBNEHUn, CroCOBHOCTM K
NpPeodoneHNI0 TPYAHOCTEN;

* dopmMupoBaHue npeactaBrnieHnn o6 umaeax M meTogax MaTeMaTUKM Kak
YHUBEPCANbHOIO NA3blka HAykKM W TEXHUKW, CPeAcTBa MOOENUPOBAHUA SIBMIEHUA W
NpPoLECCOB;

* BOCMUTaHUE KyNbTypbl JINYHOCTH

NMNAHUPYEMbIA YPOBEHb MNMOAOrOTOBKM B COOTBETCTBUM C
TPEBOBAHUAMU FOC

B pesynbtate nsyyeHus mateMatmkn Ha 6a30BOM YPOBHE YHYEHUK OOITKEH:

3HaTb/MOHMMATb

- 3HayeHMe MaTeMaTU4eCKOW Haykum AN pelweHus 3aday, BO3HMKaWWMX B
TEOpMM W MpakTUKe; WUPOTYy M B TO XEe BPemMsi OrpaHMYeHHOCTb MNPUMEHEHUs
MaTeMaTM4YeCKnx MeTOAOB K aHanmM3y W MCCreOoBaHUI0 MNpouecCcoB U SBMEHUMW B
npupoae n obuiecTtse;

- 3HayeHue NpakTUKM M BOMPOCOB, BO3HMKAKOLWMX B CamMOW MaTtemaTuke Ans
POPMMPOBaHNA N pPas3BUTUS MaTEMaATUYECKOW HayKu; UCTOPUIO PasBUTUS MOHATUSA
yucna, co3gaHnsa maTtemMaTU4eCKOro aHanmaa, BO3HMKHOBEHUS U Pa3BUTUSA FEOMETPUN;

- YHMBeEpCanbHbIN XapakTep 3aKOHOB NOrMKM MaTeMaTU4eCKUX PacCy>XaeHumn, nx
NPUMEHNMOCTb BO BCEX 061aCTAX YeroBEHYECKOW AEATENbHOCTY;

- BEPOSATHOCTHbIV XapaKTep pasfnnyHbIX NPOLECCOB OKPYXKatoLLEro Mvpa.

Anrebpa



YMeTb:

- BbINOMNHATbL apudmeTMyeckne OENCTBUS, codeTas YCTHble UM MUCbMEHHbIE
NpueMbl, MNPUMEHEHME BbIYUCIIUTENbHBIX YCTPOMCTB;, HAXOOUTb 3HAYEHUS KOPHS
HaTypanbHOW CTeneHu, CTeneHu C pauMoHanbHbIM Mokasatenem, norapupma,
NCNonb3ysa NPU HEOBXOANMOCTM BbIYUCIIUTENbHBIE YCTPOMUCTBA; NOMb30BaTbCHA OLEHKOM
N MPUKNOKON NpY NPaKTUYECKMX pacyeTax;

- NpoBOAUTbL NO WM3BECTHbIM dopmynam W npasunam npeobpasoBaHus
OYKBEHHbIX  BbIPAXXEHWW, BKMAYAKOLWMX CTEeNeHW, pagaukanbl, Jorapudmbl U
TpUroHoMeTpuyeckne PyHKUMK;

- BbIYMCNATb 3HAYEHUS YMCMOBbLIX WU OYKBEHHbIX BbIPAXEHUN, OCYLLECTBNSAS
HeobxoaMMble NOACTaHOBKM N Npeobpa3oBaHus;

- uUCcnonb3oBaTb MNPUODPETEHHbIE 3HAHUS U YMEHWss B NPaKTUYECKOM
AEATENbHOCTM U NOBCEOHEBHOM XXU3HU ANS:

- MPaKTU4eCKMX pacyeToB No dopmyrnam, Bkro4das opMynbl, copepxalume
cTeneHun, pagukanbl, norapudmbl U TPUroHOMeETpUYeckme YHKLUKN, UCNOMb3ysa MNpu
HeoOXOAMMOCTM  CnpaBoOuYHble  MaTepuarnbl W MNPOCTENUME  BbIMMCIUTENbHbIE
YCTPOWCTBA;

- NOHMMaHMA B3aMMOCBA3N y4ebHOro npegmMmeTa ¢ 0COGEHHOCTSIMM NMPOECCUN U
npodeccuoHanbHON OeATENbHOCTU, B OCHOBE KOTOPbIX NeXaT 3HaHWsa No AaHHOMY
yyebHOMy NpeamerTy.

OyHKUMKN 1 rpadomku

YMeTb:

- onpefenaTb 3HadYeHue (YHKUMW MO 3HAYEHWUO aprymeHta npu pasfuyHbIX
crnocobax 3agaHus QyHKUUN;

- CTPOUTb rpauKkn N3yHeHHbIX PYHKLNK;

- onucbiBaTb no rpapuky WM B TMPOCTEUWIMX CHIYYAAX MO
®OPMYIIEnoBegeHne wn cBoncTBa YHKUUR, HaxoauTb MO rpaduky yHKUUN
HanbonbLIMe U HAUMEHbLUNE 3HAYEHUS;

YPOBHSI  NOAMOTOBKM  BbINYCKHUKOB MPOMUIbHBLIX KMaccoB ryMaHUTapHOM
HanpaBSiIEHHOCTH.

- pewaTtb ypaBHEHUs, MNpOCTEMIME CUCTEMbl YpPaBHEHUW, WUCMONb3YySA
CBOWCTBA ®YHKLNA N UX TPAGUKOB;

- ucnonb3oBaTb MNPUOOPETEHHbIE 3HAHUS U YMEHUA B  MNPaKTUYECKON
AEeATeNbHOCTU N NOBCEQHEBHOW XU3HWN ONS:

- ONUCaHUA C NOMOLLbIO (PYHKLMI pasfiMyHbIX 3aBUCMMOCTEN, NPeACTaBNeHns nx
rpadpuyecku, MHTepnpeTaunmn rpadouKos;

- MOHMMaHUSA B3aMMOCBS3M y4ebHOoro npegmeTta ¢ 0COB6eHHOCTAMU Npodeccuii n
npodeccnoHanbHOM OeATeNIbHOCTU, B OCHOBE KOTOPbIX fieXaT 3HaHUA No AaHHOMY
yyebHOMyY NpeamerTy.

)

Hayana maTtemaTuyeckoro aHanmsa

YMeTb:

- BbluncnaTe npoussogHbie I NMEPBOOBPASHbBLIE anemeHTapHbIX dyHKUMNA,
NCMonb3ys CnpaBoYHble MaTepuansl;

- nccnepoBaTtb B MPOCTEMLIMX CriydasX PYHKLMM HA MOHOTOHHOCTb, HaxoOuTb
HanbonbliMe M HaMeHbLuMe 3HavYeHUs PYHKLMK, CTPOUTb rpadoukm mMHoroudneHos U



MPOCTEMWNX PAUNOHANBHBLIX ®YHKLUMA ¢ wucnonb3osaHveM annapara
MaTemMaTM4YeCKOro aHanmaa;

- BbMHUCIIATL B MPOCTEMWMNX  CNYYAAX  MnowAgn C
MCMNOJTb30OBAHVEM NEPBOOEPA3HOW;

- ucnonb3oBaTb MPUOOPETEeHHble 3HAHWS W YMEHWA B  NPaKTU4EeCKON
AEeATENbHOCTN U NOBCEOHEBHON XU3HW ANS:

- peleHns NpuKknagHblX 3agad, B TOM 4uCre COouManbHO-3KOHOMUYECKUX W
du3nyecknx, Ha HanbonbLMe U HaUMEHbLUME 3HAYEHUS!, HAa HaXOXOEHWE CKOPOCTU U
YCKOpEHMS;

- NOHMMaHMA B3aMMOCBA3N y4ebHOro npegmeTa ¢ 0COBEHHOCTAMM Npodeccuin n
npoceccuoHanbHON OeATeNbHOCTU, B OCHOBE KOTOPbIX NeXaT 3HaHWSA Mo AaHHOMY
yyebHOMY NpeamerTy.

ypaBHeHI/IFI N HepaBeHCTBA

YMeTb:

- pewaTtb pauuoHanbHble, MoKa3aTesibHble U fnorapumMmnyeckme ypaBHeHUs U
HepaBeHcTBa, NMPOCTEULWME WMPPALIMOHAINBHBIE U TPUTOHOMETPUYECKWVE
YPABHEHUA, X CUCTEMBbI;

- coctaBnaTb ypasHeHnsa N HEPABEHCTBA no ycnosuio 3agayv;

- ucnonb3oBatb ANA NPUBNMXEHHONO peLleHns YpaBHEHWA U HepaBeHCTB
rpadpuyeckumn meTos;

- n3obpaxatb Ha KOOPAMHATHOW MMOCKOCTU MHOXECTBA PeLUeHUN NPOCTENLLMNX
YPaBHEHWUIN N NX CUCTEM,;

- ucnomnb3oBaTb MPUOOPETEHHble 3HAHWUS W YMEHWA B  NPaKTUY4ECKON
AEeATENbHOCTU N MOBCEOHEBHOWN XU3HW ANS:

- MOCTPOEHMS 1 UCCrefOBaHNA NMPOCTENLLNX MaTeEMaTUYECKUX MOLENEN;

- MOHMMaHUSA B3aMMOCBSA3M y4ebHoro npegmeTa ¢ 0cCobeHHOCTAMU Npodreccui n
npoceccuoHanbHOW OeATeNnbHOCTU, B OCHOBE KOTOPbIX NeXaT 3HaHWA MO AaHHOMY
yyebHOMY NpeamerTy.

OneMeHThI KOM6I/IH8TOpMKM, CTaTUCTUKN N TEopUnn BepOﬂTHOCTeIZ

YMeTb:

- pewwatb npocTenwme kKoMbnHaTopHble 3agadn metogoM nepebopa, a Takke ¢
NCMNOMb30BaHMEM U3BECTHbIX hopmyr;

- BbIYUCIIATb B NPOCTENLUNX CyYasix BEPOSTHOCTM COBbITMI HA OCHOBE noacyeTa
yucra Ucxonos;

- ucnonb3oBaTtb MPUOOPETEHHble 3HAHUS W YMEHUA B  NPaKTUYECKON
AEATENbHOCTU N NOBCEQHEBHOM XU3HWN ONS:

- aHanusa pearsibHbIX YMCMNOBbLIX AaHHbIX, NPEeACTaBlEHHbIX B BUAe Ouarpamm,
rpagouKoB;

- aHanusa nHgopmMaunm CTaTUCTUHECKOro XapakTepa;

- MOHMMaHUSA B3aMMOCBSA3M y4ebHOoro npegmeTta ¢ 0cCob6eHHOCTAMN nNpodeccuin n
npodgeccnoHanbHOM OeATeNIbHOCTU, B OCHOBE KOTOPbIX fieXaT 3HaHUS No AaHHOMY
yyebHOMy NpeamerTy.

COOEPXXAHUE YYEBHOI'O NPEOMETA
Anrebpa

OcHoBbl TPUTOHOMETPUMN. CVIHyC, KOCUHYC, TaHIeHC, KOTaHreHc npon3BoJibHOro yrna.



PagnaHHasa mepa yrna. CMHYC, KOCUHYC, TaHTeHC U KOTaHreHc Yncna. OCHOBHble
TpuUroHomMmeTpuyeckune Toxaectasa. Popmynbl npusegeHns. CUHYC, KOCUHYC U TaHreHC
CYMMbI U pa3HOCTU ABYX yrnoB. CuHyC n KocuHyc asorHoro yrna. ®OPMYI1bl
MOJNTIOBNHHOIO YIJIA. MPEOBPA3OBAHUNA CYMMbI TPUTOHOMETPUYECKKNX
OYHKLIM B NPOUN3BEOEHVE M NMPOU3BEJEHNA B CYMMY. BbIPAXXEHVE
TPUTOHOMETPUYECKNX ®YHKLIMN YEPE3 TAHIEHC MOJIOBUHHOIO
API'YMEHTA. MNMpeobpa3oBaHnsa NpoCTENLLNX TPUTOHOMETPUYECKNX BbIPaXXEHWMN.
[MpocTenwine TpUroHoMeTpuyeckue ypaBHeHus. PelleHna TpuroHomMeTpudecKmux
ypasHeHuin. MPOCTENLLUVE TPUTOHOMETPUYECKVE HEPABEHCTBA.
APKCHHYC, APKKOCHNHYC, APKTAHITEHC YNCIIA.

OyHKUMN

®dyHkumn. Obnactb onpeaeneHns 1 MHOXECTBO 3HadeHun. [padmk dyHKUMN.
MocTpoeHne rpadukoB (yHKUMK, 3adaHHbIX pasnuyHbiMKM  crniocobammn. CeowncTBa
YHKUNN: MOHOTOHHOCTb, YETHOCTb U HEYETHOCTb, NEPUOANYHOCTb, OrPaHUYEHHOCTb.
MpomexyTkn Bo3pacTaHus 1 yobiBaHUS, HanbormnbLlIee U HaMMEHbLLEE 3HAYEHNSA, TOUKM
9KCTpeMyMa (NnokanbHOro Makcumyma M MuHuMyma). [padumyeckas mnHTepnpeTauums.
Mprmepbl YHKLMOHANbHbBIX 3aBUCUMOCTEN B pearbHbIX NPoLeccax U ABEeHUsX.

O6patHas dyHkuna. OBJTACTb OMPEAENEHVNA M OBMACTb 3HAYEHUN
OBPATHOW ®YHKLIMW. Mpadhuk o6paTHON dyHKLWMN.

CteneHHas pyHKUMS C HaTypanbHbIM NokasaTenem, ee CBOMCTBA U rpadouk.

BEPTUKAJIIbHBIE W TOPU3OHTAJIbHLIE ACUMMNTOTblI TPA®UKOB.
FPA®VKN OPOBHO-NMNMHENHBIX ®YHKLINA.

TpuroHomeTpuyeckme yHKUMN, KX CBOMCTBA W rpadukn; NepuoanyHOCTb,
OCHOBHOM Nepuoa.

lMpeobpasoBaHus rpadomKoB: napannenbHbIi nepeHoc, cumMmeTpus
oTHocuTenbHo ocen koopamHat W CUMMETPUA OTHOCUTEJIbHO HAYANA
KOOPOVHAT, CUMMETPUA OTHOCUTENBLHO MPAMOWN y = x, PACTAXEHWE WU
CXATWVE BOONb OCEV KOOPOMHAT.

Havana matematmnyeckoro aHanmsa

NMOHATUE O MPEAOENE MOCINEOOBATENBHOCTN. CYWECTBOBAHWUE
MNPEOENA MOHOTOHHOW OrPAHWYEHHOW MOCIEOQOBATENBHOCTW. OnuHa
OKPYXHOCTM M nrowajb Kpyra Kak npefgenbl nocnegosaTenbHocTen. beckoHeyHo
ybbiBatoLLlaa reomeTpmnyeckasa Nnporpeccus n ee cymma.

MOHATUE O HEMPEPBLIBHOCTU ®YHKLNW.

[MoHATME O npousBoAHOM YHKUUU, PUSUYECKUA U TeOMETPUYECKUN CMbICH
Npou3BoaHON. YpaBHEHWEe KacaTeribHOW K rpadouky dyHKumu. [1pou3BoaHbIE CyMMbI,
pa3HOCTW, nNpou3BedeHus, 4acTHoro. [1pou3BOAHbIE OCHOBHbLIX 3fleMEHTapPHbIX
dyHKkunn. [pymeHeHne nNpou3BOOHOM K WCCIEeAOBaHUIO (PYHKUUW W MOCTPOEHUI0
rpacmkos. NMPON3BOOHBLIE OBPATHOW ®YHKLUMMN N KOMMO3MLMXA OAHHOWN
OYHKLIMM C NTMHENHOW.

MOHATUE OB  OMNPEOEJIEHHOM  UWHTEINPANE  KAK  TNOWALN
KPVUBOJIMHEMHOW TPAMELWW. MepsoobpasHas. Popmyna HeloToHa - JlenbHuua.

Mpumepbl  MCNOMb30BaHMS MNPOU3BOOHOM AN HaXOXOEHUs  Haunyylero
peweHna B TMpuUKNagHblX, B TOM 4UCNe couMnarbHO-OKOHOMUYECKUX, 3ajadvax.
HaxoxgeHne ckopocTu Ans npouecca, 3agaHHoro popmynon nnu rpadukom. lNpumepsl
npUMEHeHNa wuHTerpana B dQu3Mke W reomeTpun. BTopas npousBogHas u ee
bn3nYeCKmin CMbICH.



YpaBHeHUs1 1 HepaBeHCTBA

OcHOBHblEe  npueMmsbl peweHna  CUCTEM  YpaBHEHWUW: noaCcTaHOBKa,
anrebpanyeckoe CrnoxeHwe, BBeAEHWE HOBbIX MNepeMeHHbIX. PaBHOCUMBHOCTb
YpaBHEHUN, HEPABEHCTB, CUCTEM. PelleHne NpoCTENINX CUCTEM ypaBHEHUN C OBYMS
Hen3BeCTHbIMU. PellleHne CUCTEM HEPABEHCTB C O4HOW NepeMeEHHOMN.

Mcnonb3oBaHne CBOWCTB M rpaddMKoB (PYHKUMIA NPU peLleHun ypaBHEHUA U
HepaBeHCTB. MeToa wHTepBanoB. WM3obpaxeHne Ha KOOpAMHATHOW MIIOCKOCTH
MHOXeCTBa peLleHU YpaBHEHNA N HEPaABEHCTB C ABYMS NepeMeHHbIMU U UX CUCTEM.

[MpMMeHeHe MmaTemMaTUYEeCKUX MEeTOLOB ANS peLleHnsa coaepaTenbHblX 3agay
M3 pasnuyHbix obnacten Haykm W npaktuki. WHTepnpeTtauusa pesynbTaTa, ydyeT
peanbHbIX OrpaHUYeHNN.

OnemMeHTbl KOMOMHATOPWKKN, CTaTUCTUKN 1 TEOPUN BEPOSTHOCTEN

TabnuyHoe w©n  rpaduyeckoe  npeacrtaeneHme  ganHHblx.  YMCJIOBbIE
XAPAKTEPUCTUKUM PAOOB OAHHbIX.

MooyepeaHbIn 1 OAHOBPEMEHHbBIA BbIOOP HECKOMBbKMUX 3f1IEMEHTOB M3 KOHEYHOIO
MHOXecTBa. PopMynbl 4YMcna NepecTaHOBOK, COYeTaHuKh, pasmelleHuin. PelueHve
KOMOMHaATOpHbIX 3agad. Popmyna ©OumHoma HbioToHa. CBonctBa OGUHOMMANbHbBIX
KoadppuumeHToB. TpeyronbHuk MNMackans.

OnemMeHTapHble N CroXHble cobblTUA. PaccMoTpeHne criyyaeB M BEPOSITHOCTb
CYMMbl HECOBMECTHbIX COObITUA, BEPOATHOCTb MPOTUBOMOSIOXKHOMO  COBLITUS.
MOHATUE O HE3SABUCVMOCTU COBbITUN. BEPOATHOCTb 7
CTATUCTUMECKAA YACTOTA HACTYTINIEHNA COBbITUA. PeweHne npakTtnyeckmx
3agay C NpUMeHeHNeM BEPOATHOCTHbBIX METOO0B.



