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NOACHUTE/IbHAA 3ANMUCKA

PABOYAA MPOTPAMMA no matematuke ana 10-11 Knaccos cocTasneHa Ha OCHOBE CAeayIoLLMX
HOPMaTUBHbIX LOKYMEHTOB:

1. @roc CoO (yrsepxaeH npukasom MuHuctepcrsa 0b6pa3oBaHusa U Hayku Poccuitckoi
®epepauumn ot 17.12.2010 N21897)

2. [pumepHoit ocHoBHOI obpa3oBaTenbHOM Nporpammbl cpeaHero obuero obpasosaHua
(oaobpeHa peweHuem pegepanbHoro yuebHo-meToanuecKoro o6beguHeHUa No
obwemy obpasosaHuio, NPOTOKOAN OT 28 utoHA 2016r. No2/16-3)

3. OcHoBHas obpasosarenbHan nporpamma COO YOY COLL «Anbie napyca»

4. C60pHUK pabounx nporpamm ans obueobpasosatenibHbix opraHusaumit 10-11 knaccol
«Anrebpa u Havana aHanu3a 10-11 knaccbi» u cbopHuK pabounx nporpamm ana
obuweobpasosaTenbHbix opraHusaumin 10-11 knaccbl «Feometpua 10-11 knaccbi»
coctasutenb bypmucrposa M. «lpocseweHune», 2018r

OBLLUAA XAPAKTEPUCTUKA YHEBHOIO NPEAMETA

WU3ydeHne maTematuKu B CTapLueit WKoie Ha yray6eHHOM YpoBHE Hanpas/ieHo Ha
AOCTUXKEHUE CeayIoWmX ueneu:

- popmupoBaHue npeacTaBaeHuit 06 Ugeax U MeToax MaTemMaTiKmM; 0 MaTeMaTUKe Kak
YHUBEPCA/ZIbHOM fi3blKe HayKu, CpeacTBe MOAEIMPOBAHUA ABNEHUI U NPOLECCOB;

- OBN1aZIEHUE YCTHBIM U MUCbMEHHbIM MaTeMaTUYECKUM A3bIKOM, MaTeMaTUYeCKUMMU
3HaHUAMU U YMEHUAMU , HeOBX0AUMbBIMM ANA U3YYEHUA LKO/IbHBIX ECTECTBEHHO-
HayYHbIX AUCUUNAUH, ANA NPOA0MKEHUA 06pa3oBaHUA U 0CBOEHUA M3BpaHHOM
CneunanbHOCTU Ha COBPEMEHHOM YPOBHE;

- Pa3BUTUE /IOrMHECKOrO MbILWLIEHUA, aNTOPUTMUYECKOW KY/IbTYpPbl, NPOCTPaHCTBEHHOTO
BOOOpaXKeHnA, pa3BUTME MaTEMATUUYECKOTO MbILUAEHUA U MHTYULIMK, TBOPYECKUX
cnocobHocTeit Ha ypoBHe, Heo6XxoaAMMOM AnA NPoAo/IKeHUA 06pa3oBaHua U Ana
CaMOCTOATENbHOW AEeATENbHOCTM B 061aCTM MaTEMaTUKK U ee NPUIOXKeHnH B byayLueit
npodeccMoHanbHOWN AeATeNbHOCTH;

- BOCMMTaHWE CpeacTBaMU MaTeMaTUKK KyNbTYpPbl IMYHOCTY | 3HAKOMCTBO C UCTOpUEit
Pa3BUTUA MaTEMaTUKK, IBONIOLMEN MAaTEMATUYECKUX MAEN, MOHUMaHUE 3HaYMMOCTHU
MaTemaTuku ana obLiecTBeHHOro nporpecca.

3apgaum:

- CUCTEeMaTU3aLMA CBEAEHMI 0 Ynucnax; GoOpMUMpoBaHUE NpeacTaBAeHUt O pacliupeHun
4YUCNOBbIX MHOXECTB OT HaTypa/ibHbIX 4,0 KOMMNEKCHbIX KaK cnocobe noctpoeHus
HOBOro matemaTuMyecKoro annapara gasa peleHus 3aaad bkpymarom,ero TS ERY
BHYTPEHHUX 33434 MaTeMaTUKK; COBEPLLEHCTBOBAHMUE TEXHWUKU BbIYUCAEHWIA;

- PasBUTUE U COBEPLUEHCTBOBaHUE TEXHUKM anrebpanyeckmux npeobpasosBaHuii,
pelweHuUa ypaBHEeHUM, HEPaBEHCTB, CUCTEM;

- CUCTEMATMU3AUMA U pacluMpeHne cBeaeHUA 0 QYHKLUAX, COBEPLUEHCTBOBaHUE
rpapuueckux yMmeHuit; 3HaKOMCTBO C OCHOBHBIMU UAEAMMU U METOLAMM




MaTeMaTU4ecKoro aHasm3sa 8 obbeme, NO3BONAIOLLEM UCCNEL0BATL 31I€MEHTapHble
$yHKUMM 1 pewaTb NpocTeiLLne reoMeTpUYEecKue, pusmnyeckue U apyrue NPUKIaaHbIe
3apauu;

- paclinMpeHue CUCTeMbI CBEAEHWIN O CBOMCTBAX NAOCKUX GUryp, cucTemaTUyecKkoe
U3yyeHue CBOWCTB NPOCTPAHCTBEHHBIX TE/, pa3sBUTUE NpeaCcTaBAEHUI O
reOMEeTPUYECKUX U3MEPEHUAX;

- pa3suTUE NpeacTaBNeHUN O BEPOATHOCTHO-CTaTUCTMHECKMX 3aKOHOMEPHOCTAX B
OKpY)KaloLwem Mupe;

- COBEpPLUEHCTBOBaHME MaTeMaTUYECKOro pa3BUTUA 40 YPOBHSA, MO3BONAIOLLErO
cBO6OAHO NPUMEHATb U3yYeHHbIE BAKTbl U METOAbI NPYU PELLeHUN 3aJay U3 PasinyHbIX
Pa3fenos Kypca, a Tak e UCNoAb30BaTh UX B HECTAHAAPTHbIX CUTYaLMAX;

- GopmuposaHue cnoco6HOCTU CTPOUTL M UCCAeA0BaTb NPOCTENLIME MaTEMATUYECKME
MOAenu Npu peweHnmn NpUKNaAHbIX 3334, 3334 U3 CMEXHbIX AUCUMNAUH, yraybneHne
3HaHW 06 0CO6EeHHOCTAX NPUMEHEHUA MaTeEMaTUYECKUX METO/I0B K UCCe0BaHUIo
npoLLeccos U ABNEHUI B npupoge 1 obuiecTse.

MECTO MPEAMETA « MATEMATUKA» B YHEEHOM MNJ1AHE

Ha nsyyeHue matematuku 8 10-11 knaccax cpefiHeit WKobl Ha yray61eHHOM ypoBHe
BblAENAETCA 6 Y B HEAE/I0 B TeYeHUU ABYX NeT obyyeHus. PacnpegeneHue no Knaccam:

Knaccol npegamertsl Kon-Bo yacos
10 Anrebpa 1 Hayana aHanusa 136
Meometpua 68
11 Anrebpa v Ha4yana aHanusa 136
feometpua 68
NTOrO 408




PE3Y/IbTATbI OCBOEHWMA YYEBHOIO NPEAMETA
«MATEMATUKA»

[lporpamMma IpeINONaraeT JOCTIIKEHHE BBINYCKHHKAMH CTaplueil IIKOJBl CIETYIOIIIX
JMYHOCTHBIX, METANPEIMETHBIX M MPEeAMETHBIX Pe3yIbTaTOB.
B 1M4YHOCTHBIX pe3yabTaTax c(hopMHPOBAHHOCTD:
IIEJOCTHOIO MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTILS
HayKH MaTEMaTHKK ¥ OOIIECTBEHHOI [PAKTHKH €€ IIPUMEHEHH;
e OCHOB CaMOpPAa3BMTHSi M CaMOBOCIHTAHHs B COOTBETCTBMH C OOIIeHeNT0BE4ECKHMH
LEHHOCTAMH M HIealaMH TPakJaHCKOro OOIIECTBAa; TOTOBHOCTH M CIOCOOHOCTH K

C&MOCTOHTCJIBHOFI, Tsopqecxoﬁ K OTBETCTBEHHOH [HEITENBHOCTH C OPHMEHEHHEM
METOOOB MaTEMATHKH,

® TOTOBHOCTH M CrocobHocTH Kk 00pa3oBaHuIO, B TOM 4HCNE CcamMooOpa3OBaHHIO, HA
MIPOTSIKEHUH BCEil JKM3HM; CO3HATENbHOrO OTHOLICHHMS K HENPEPBIBHOMY 00pa30BaHMIO
KaK yCJIOBHIO YCIEUIHOW poQecCHOoHaNbHOH U 00IECTBEHHON AEATCABHOCTH HA OCHOBE
Pa3BHTOM MOTHBAUMM Y4eOHOH HEATEIbHOCTH M JMYHOCTHOTO CMBICHA H3YHCHIIS
MaTeMAaTHKH, 3aUHTEPECOBAaHHOCTH B NPHOOPETEHHM H PACIIMPEHHH MaTeMATHHECKIiX
3HaHWH M CHOCOOOB MAEHCTBHIl, OCO3HAHHOCTH B IIOCTPOSHHH HWHIMBMAYANbHO
00pa3oBaTenbHON TPAEKTOPHUH;

e oco3HaHHOro BeIOOpa Oyaymed npodeccuu, OpPHEHTHPOBAHHOH B TIPUMEHEHHMH
MaTeMaTHYeCKHX METOJOB M BO3MOXKHOCTEH peanu3alMH COOCTBEHHBIX JKH3HEHHBIX
IUIAHOB; OTHOLIEHHS K NpOo(eCcCHOHANBHON AEATEIbHOCTH KaK BO3MOIKHOCTH y4JacTHA B
PEIEHHHN THYHBIX, OOIECTBEHHBIX, TOCY1apCTBEHHBIX, OOUIEHAIIMOHAIBHEIX POOIeM;

e JIOrHMYECKOrO  MBINUIEHHS: KPUTHYHOCTH  (YMEHHE  pacro3HaBaTh  JIOTHYECKH
HEKOPPEKTHBIE  BBICKA3BIBAHH), KpPEATHBHOCTH  (COOCTBEHHAs  apTyMEHTaLHd,
ONpOBEP)KEHMA, IOCTAHOBKA 3afay, (OpMylIHpoBKka npobnem, pabora  Hang
HCCIIEJOBATENECKUM IIPOEKTOM H JIp.).

B MeTanpenMeTHBIX pe3yJbTaTaX c()OPMHPOBAHHOCTD:

e CIIOCOOHOCTH CAMOCTOSTENEHO CTABHTH 1EeNH YJeOHOM H HCCIeN0BATENBCKOI, IPOSKTHOI!
JESITENHHOCTH, [NAHHPOBATh, OCYIIECTBIATH, KOHTPOIMPOBATH M OUEHHBAaTh Yd4eOHbic
IefCTBHS B COOTBETCTBHH C [IOCTABJICHHOM 3a/1aUeil U YCIOBHAMM €€ BBITIOIHEHILS;

o YMEHHS CaMOCTOATENBHO IUIAHHDPOBATh aIbTCPHATHBHBIE MYTH HOCTHKEHMA LENei,
OCO3HAHHO BHIGMpaTh Hambonee >(QQeKTHBHEIE CIMOCOObI pelleHHs y4eOHBIX H
[O3HABaTeNbHBIX 3a/a4;

e yMEHHMS HAXOIWTh HEOOXOmHMYyI0 HH(pOpPMaLHiO, KPHTHYECKH  OLEHHBATH I
MHTEPIPETHPOBaTh WHQOPMALHMIO B PA3NMYHBIX HCTOUHHKAX (B CTPaBOYHHKAX,
nurepatype, VIHTepHETE), IPECTABIATE HHPOPMALIHIO B PasIHYHON popme (coBecHOH,
TabnuaHOM, rpaduueckol, CHMBONHYECKOH), oOpabareiBaTh, XpaHHTh H MEpenasath
MH(OPMALHIO B COOTBETCTBHH C [I03HABATENbHBIMU HIIM KOMMYHIKATHBHBIMH 33/a4aMi;

o HAaBLIKOB OCYLLECTBICHHMS MO3HABATENbHOM, yueOHO-HCCNENOBATENBCKON H TNPOEKTHOI
NEeSITeNbHOCTH, HAaBHIKOB paspelleHus npodaeM; CrocoOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIBHOMY MOMCKY METOJOB DEIIEHHS MPAKTUYECKHMX 3ahad, MNPUMCHEHHIO
Pa3NHYHBIX METOJOB ITO3HAHHI; ’

e yMeHMS NPONYKTHBHO OOMIATECA M B3aMMOJCHCTBOBATH B IPOLECCE COBMECTHOI
[ESTeNbHOCTH, YYUTHIBATE TO3MIMM APYTHX YJAaCTHHKOB [EATENbHOCTH, 3(GEKTHBHO
paspermarb KOH(IMKTEI,

e BIAJEHUS SA3BIKOBBHIMH CPEOCTBAMH — YMEHHMS SCHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3PEHHsI, HCIIOIb30BaTh aleKBATHEIE A3bIKOBBIE CPENCTBA,

e BIajeHHs HaBBIKAMM TIO3HABATENBHOHW pedreKCHH Kak OCO3HaHMA COBEpIIACMBIX
NEWCTBUI ¥ MBICTHTEIBHBIX NIPOIECCOB, HX PE3yNBTATOB M OCHOBAHMH, TPAHHIL CBOETO
3HaHWS U HE3HAHMUS, HOBBIX [TO3HABATEIbHBIX 3a1a4 U CPEACTB HX NOCTIIKECHHSL.




B npexmernbix pesyibraTax c)OpMHPOBAHHOCTD:

® IPEJCTaBIEHHH O MaTEMATHKE KaK YacTH MHPOBOH KyIbTYphl H O MECTE MATEMATHKH B
COBPEMEHHOH LUBHIN3ALMH, O CI0co0ax OMMCaHHsA Ha MATEMaTHYECKOM SA3BIKE ABIEHHIL
PeaTBHOro MHpa, '

® IMPEACTABIEHHH O MAaTEMaTHYECKUX MOHATHAX KaK O BayKHEHIIMX MaTeMaTHYECKHX
MOZIEILIX, ITO3BOIAIOMIMX ONUCHIBATE M H3y4aTh pasHble [POLECCHl M SBICHHS,
MOHHMAHHE BO3MOKHOCTH aKCHOMATHYECKOTO TIOCTPOCHHST MATEMATHYECKHX TEOPHIT;

® YMEHMH NPHMEHEHHS METONOB JO0Ka3aTeNbCTB M aITOPUTMOB DEIIEHHs, YMEHHS HX
MPUMEHATH, MPOBOIMTE 0KA3aTENbHbIE PACCYKAECHHS B X0 PEILEHHS 3a0aY;

¢ CTaHOAPTHBIX MPHUEMOB DEIUCHHMS TPUIOHOMETPUYECKHX YPABHEHNH MW HEPaBeHCTB, MX
CHCTCM; HCMOJIL30BaHUA MOTOBBIX KOMIBIOTEPHBIX MPOrpamM, B TOM YHUCJIE O/ MOUCKA
IYTH PEIICHHUS M HILTIOCTPALMH PELUEHHS YPABHEHHUIT U HEPABEHCTB;

® YMEHHH ONMCHIBATL KPYI MATEMATHUECKHX 3a[a4, MUl DEIUCHHUS KOTOPBIX Tpedyercs
BBCICHHE HOBBIX TOHATHH (CTemeHb, apHMETHUECKMIl KOpEHb,; CHHYC, KOCHHYC,
TaHICHC, KOTAHTEHC; AapKCHHYC, apKKOCHHYC, AapKTaHTEHC, apKKOTAHIEHC); pemIaTh
NIPaKTHYECKHE DpACYETHbIE 3aJa4yd M3 OKPYXKAIOMIEr0o MHpa, BKIKOYAs 3ajadM 1o
COLHATTEHO-9KOHOMHYECKOH TEMATHKE, a TAKXKE H3 CMEKHBIX MHCIIHIIIHH;

® YMEHHMH IIPHBOAMTH IIPUMEPHI PEANbHBIX NBIEHHH (NIPOLECCOB), KOMHMYECTBEHHBIE
XapaKTePHCTHKHA KOTOPBIX OMHCHIBAIOTCA C MOMOIIBI0 GYHKIMI; HCIIONB30BATh TUTOBbIS
KOMIBIOTEPHBIE MPOTrpaMMbl ISl HIUIOCTpPAllMH 3aBHCHMOCTEN; OMHCHIBATHE CBOTICTBA
byHkumit ¢ omopoit Ha HX TpaduKH; COOTHOCHTH peaibHbIC 3aBHCHMOCTH U3
OKpYKAIOILEH JKH3HH U W3 CMEXHBIX JHCLHILIINH C S€MEHTAPHBIMH )YHKIHAMH, Ie1aTh
BBIBOJIBI O CBOMCTBAX TaKHX 3aBHCHMOCTEN;

* yMEHHH OOBACHATH Ha IIPHMEpax CyTh METONOB MaTeMATHYECKOrO aHANM3a Jula
HCCIENOBAHM ~ (QYHKIMH; OOBACHATE TEOMETPHYECKHMH U  (PU3MYECKHH CMBICI
NPOH3BOIHON; MOJIb30BATECS IIOHATHEM IIPOH3BOJHOM [IPH OMMCAHWH CBOHCTB ()yHKIHIE;

® TpEeICTaBIIEHMH O IIpoLeccax H SBJIEHHAX, HMMEIOIIMX BEPOATHOCTHBIA XapakTep, o
CTaTHCTHYECKMX 3aKOHOMEPHOCTSIX B pealbHOM MHpe, 00 OCHOBHBIX ITOHSTHIX
SJIEMEHTAPHOM TEOPHUH BEPOSTHOCTEH; yMEHHM HaXOIUTh M OLIEHMBAaTh BEPOATHOCTH
HaCTYIIEHHA COOBITHH B INPOCTEHIUHX NPAaKTHYECKHX CHTYAILlMAX M OCHOBHBIE Xa-
PaKTEPHCTHUKH CIy9aliHbIX BETHUHH;

* MOHATHAHOIO anmapara [0 OCHOBHBEIM paslesam Kypca MaTeMaTHKH, 3HaHMII OCHOBHBIX
TEOpeM, (GOPMYNI M YMEHHS MX NPHUMEHSTh, YMEHHMS HOKa3bIBAThH TEOPEMBI M HaXOIHThb
HECTaHapTHEIE CIIOCOOBI PELIeH s 3a/1a4;

® YMEHWH MOIENHpPOBATh pealbHBIE CHTYallWW, HCCIEeNOBATh MOCTPOEHHBIE MOMEINH,
MHTEPNPETUPOBATE NOJy4YEHHBIH pE3yNbTaT;

° npeﬂéTaBneHHir‘I 0 HEOOXOMMMOCTH [JO0Ka3aTeNsCTB NMPH 0OOCHOBAHHH MaTeMAaTHYeCKHX
YTBEDXKACHHA U POJIM aKCHOMATHKH B NMPOBEACHUH JENIYyKTHBHBIX paccyxaeHMil:

® [pencTaBleHMi 00 HCTOPHYECKOM IYTH Pa3BHTHA TEOMETPHI KaK HayKH, OFPOMHOI POIH
OTEYECTBEHHBIX MAaTEMATHKOB B 3TOM Pa3BUTHH;

® YMCHMS pACIlO3HaB4ATH Ha HEPTeXaX, MONEISIX M B pEaTbHOM MHPE TeOMETPHYECKHE
(QHUTYpEl, CTPOMTEH H300paKEHHUS T€OMETPHIECKHX QHIYp NPH H3YHIEHUH TEOPETHUECKOTo
MaTepuana, Ipy PeleH!Y 3a/1a4 Ha JOKa3aTeNIbCTBO, TIOCTPOEHUE U BEIYMCICHHE,

® BIAJCHHA OCHOBHBIMH IOHATHSIMH O IUIOCKHX M NPOCTPAaHCTBEHHBIX FEOMETPUYECKHX
¢urypax, MeTomaMH H3y4eHHS MX CBOHCTB, 3HAHHS OCHOBHBIX TeopeM, (GopMyn u
YMEHHs TIDUMEHATh HX IPH pPEIUCHMH IIPOCTEHINMX TEOMETPHYECKHX 3ajad Ha
JOKa3aTeNbCTBO, IIOCTPOEHUE M BEIYHCIICHHE,

® yMEHMs paboTaTh C TEKCTOM ITPH JOKAa3aTeNbCTBE TEOPEM, PEIIEHHH TeOMETPHYECKHX
3a1a4  (M300pakeHHE  TEOMETPHYECKHX  (DUIyp,  HCIIONB30BAHHE TEOPETHKO-
MHOXXECTBEHHO#, TEOMETPUIECKON H JIOTHYECKOM CUMBOIHKII);

®  yYMEHHA apryMEHTHPOBaHHO 000CHOBBIBATH YTBEPIKACHHUS JIOTUYECKOIO,
KOHCTPYKTHBHOTO U BBIYHCIIMTEIBHOIO XapakTepa;

®  YMEHH] pellaTsh ONOpHEIE, 6a30BEIE 3a1a9l BCEX Pa3neI0B FeOMETPHH.
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COIEPXXAHMUE YYEBHOI'O ITPEJIMETA
«MATEMATHKA»

10 xnacc.

Yriy6nennsblii ypoBeHb

Anredpa M HayaJIa aHAJIM3A

Ilosropenue. Penenue 3afay ¢ MCIOIB30BAHUEM CBOMCTB YHCEN M CHCTEM CYHCIICHHS,
ACNUMOCTH, JIOJIEH M YacTe, TPOLEHTOB, MOAyJel uncesn. Pemenue 3amad ¢ HCMONB30BaHHEM
CBOHCTB CTeNeHed M KOpHEH, MHOIOYIEeHOB, NpeoOpa3’oBaHMii’ MHOTOWIEHOB H IPOOHO-
PalMOHANBHBIX BRIPAXKEHUH. Pelenne 3aqay ¢ HCMONB30BaHHEM TPaayCHON Mephl yria. Moayib
4YHClIa U €ro CBOKCTBa. Pelnenne 3a1a4 Ha JBHXKEHHE U COBMECTHYIO paboTy, CMCCH M CIUIABBI C
HOMOILBIO TMHEHHBIX, KBaIPATHBIX U APOOHO-pALMOHAILHBIX yPaBHEHUIT U UX cucTeM. Peurenue
3aja4 C TIOMOIIBLIO YHCIIOBBIX HEPABEHCTB M CHUCTEM HEPAaBEHCTB C OJHOM MEPEMEHHOMH, C
NPUMCHCHHEM H300paKE€HHs YHCIOBBIX IPOMEXYTKOB. PellleHME 3ahad C HCIOIb30BAHHUEM
YHCIOBBIX (YHKUMH M WX rTpadukoB. Mcrmonb3oBaHHWe CBOHCTE M TPAapUKOB JTHHEHHBIX H

KBaJPaTHYHBIX (DYHKIHH, 0OpaTHOH MpPOIOPLHUOHATBHOCTH H (DYHKLHHU y=\/; . I'paduueckoe
pelIeHHE YpaBHCHMH | HEpaBEHCTB. VIcmonb3oBaHWe oOnepauuii Hal MHOXECTBAMH U
BBICKa3bIBAHHAMH. VICIIONB30BaHNE HEPABEHCTB M CHCTEM HEPABEHCTB C OIHOH MEpeMEeHHOI,
YHCIIOBBIX MPOMEKYTKOB, MX OOBEIHHEHHH M NepecedeHuil. [[puMeHeHHe NpH PELIeHUH 3a1ay
CBOMCTB apH()METHYECKOH H TIeOMETPHYECKOM IMpPOTrpecCHH, CyMMHPOBAHHS OECKOHEYHOI
CXOAAIEHCSA TEOMETPHYECKOH IPOrPECCHH.

MHoxecTBa (4HMCIIOBEIE, TeOMeTpHYECKHX GHUryp). XapaKTepHCTHUECKOE CBOHCTBO,
3JIEMEHT MHOXECTBA, IIyCTOE, KOHEYHOE, OeckoHeUHOe MHOXKECTBO. CIIOCOOBI 3aaHNUA MHOKECTB
IlopmmHoxecTBO. OTHOMEHHA NPHHANEXHOCTH, BKIIOYEHHs, paBeHcTBAa. Onepauud Haj
MHOXecTBaMH. Kpyru Diinepa. KoneuHbie 1 6eCKOHEUHBIE, CYETHBIE H HECUETHbBIE MHOYKECTBA.

VIcTHHHBIC W JIOKHBIE BBICKA3BIBAHHS, ONEPALMH HAJ BbICKA3BIBAHUAMH. Ancebpa
6bickazbiéanuil. CBA3b BBICKA3BIBAHMM C MHOXECTBaMH. KBaHTOPBl CYIIECTBOBAHHS W
BCEOOIHOCTH.

3akoHbl JIOTUKM. OcHoGHble nozudeckue npasuna. PelieHMEe NOTHYECKHMX 3aqay ¢
HCIIONb30BAaHUEM KPYTOB DWIIEPA, OCHOBHBIX I02UNECKUX NPABUL.

Ymosakmodenus. OGOCHOBAHMA M [OKa3aTeNbCTBO B MaremaTHke. Teopembl. Buusl
MaTE€MaTHYeCKUX YTBEPXKACHHH. Buodst Ookasamenvcme. Mamemamuueckan uHOyKyus.
Ymeepoicoenus: obpammnoe Oannomy, npomueononodicHoe, 06pPAMHOE MPOMUBONONOICHOMY
Oanromy. TIpu3HaK U CBOHCTBO, HEOOXOAMUMBIE U JOCTATOUHBIE YCIOBHSL.

Ocnosnas meopema apugmemuxu. Ocmamku u cpasnenus. Anzopumm Eexauda. Kumaiickas
meopema 06 ocmamkax.

PajguanHas Mepa yIma, TPHTOHOMETPHYECKAas OKPYXKHOCTb. TpPHUTOHOMETpHUECKHE
yHKUMH 4ucen U yrnos. DOPMYIE! [PUBEACHHS, CIOXKEHHS TPUTOHOMETPHUECKHX (YHKIHUIA,
opmynbl BOHHOTO M TONOBHMHHOTO apryMeHTa. IIpeo6pasoBaHHE CyMMbI, PasHOCTH B
NIPOM3BEJICHHE TPHTOHOMETPHYECKHUX (DYHKIIMH, H HA0OOPOT.

Hymi ¢yHkimy, npoMeXyTKd 3HAKONMOCTOSHCTBA, MOHOTOHHOCTh. Haubonbliee M
HauMeHblIee 3Ha4YeHHe (QyHKUuU. UeTHble M HedeTHble GyHKUMM. DPyHKyuu «OpoGHAs Yacmeb

yucaay y={x} u «yenas vacms yucaay y =[x] .

Tpuronomerpuyeckue ypaBHeHHs. ONHOPOIAHBIE TPHUTOHOMETPHYECKHE YPaBHEHHSL
Pemenne mpocTeHmmx — TpHTOHOMeTpHYecKMX  HepaBeHCTB.  IlIpocTeiimie  cHCTeMsI
TPUTOHOMETPUYECKUX YPaBHEHHH.

Cremenr ¢ meifCTBHTENBHBIM [IOKa3aTeleM, CBOWCTBa cTemeHd. Ilpocreiiuine
TIOKa3aTeNbHEIE YpaBHEHUA U HepaBeHCTBa. [lokasarenbHas QyHKIMS U ee CBOHCTBA M rpaduk.
Yucno € u hyHKuH y =e* .




JlorapugmM, cBoiictBa sorapudMa. JlecATHYHBII W  HaTypambHBI norapudm.
IlpeoGpasoBanue  norapupmuyeckux — BolpaxeHuit. JlorapudMmuueckue YPaBHEHUS H
HEpaBeHCTBa. JIorapupMuveckas GyHKIMA U ee CBOMCTBA U rpaduK.

Crenennas ¢ynxius u ee cBoiictsa u rpaduk. MpparnuonanbHsie YpaBHEHHS.

Metox uHTepBanoB s peurenus HepaBeHcTB. IIpeo6pasoBanus rpadHKoB bYHKLHIA:
CIABHT, yMHOXXCHHE Ha YHCIIO, OTPaXKEHHE OTHOCHTEIBHO KOOPAMHATHBIX oceil. I'paduueckue
METOAb! PEIIEHHs YPaBHEHHH W HEpaBeHCTB. PellleHne ypaBHEHHMI W HEPABEHCTB, COMEPIKALINX
NEPEMEHHYIO 101 3HAKOM MOMYJISL. »

CrcTeMbl MOKa3aTENBHEIX, IOrapH(PMUYECKHX H HPPALMOHANBHBIX ypaBHEHHiT. CHCTEMbI
TIOKa3aTeNbHBIX, IOrapU(PMUIECKMX H HPPALHOHAIBHBIX HEPABEHCTB.

Dopmyna Bunoma Helomona. Pewenue ypasmenuii cmenenu eviue 2 cneyuanvnulx 6ud0G.
Teopema Buema, meopema Besy. Ilpueodumsie u nenpusodumsie muozounens. Ocnoenas
meopema anzebpvl. Cummempuyeckue mnozounensl. Juoganmoswr ypasnenus. Cymmbl u POk,
MemoObL CyMMUPOBAHUS U RPUSHAKU CXOOUMOCIIU.

Mrooicecmsa na koopounamnoii nnockocmu.

T'eomeTpus

IToBropenue. Pemenne 3ajau ¢ HCIONB30BAHHEM CBOMCTB Guryp Ha IIOCKOCTH.
Pemenue 3anay Ha 10Ka3aTenbCTBO M MOCTPOEHHE KOHTPIPHMEPOB. [IpuMeHeHHe NPOCTEHIIHX
JIOTHYECKHX MpaBuil. PelleHwe 3amad C  HCNONB30BAHHEM TEOPEM O TPEYTONBHHKAX,
COOTHONICHHH B MPAMOYTOJBHBIX TPEYTONbHUKAX, (DAKTOB, CBA3AHHBIX C YETHIPEXYrONbHHKAMH.
Peirenne 3ana4 ¢ ucrnons3oBanneM (akToB, CBA3AHHBIX C OKPYKHOCTAMH. Pelenue 3amad Ha
M3MCPEHNs. Ha IJIOCKOCTH, BBIYMCIEHUS [UIMH M IUlomaneil. Pewenue 3adau ¢ nomouysio
8EKMOPO8 U KOOpOUHam.

Harmsannas crepeomerpus. Ipusma, mapasielnenumnen, mupaMia, TETPasp.

OCHOBHBIE OHATHS TEOMETPUH B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH H CIIEACTBHS H3 HEX.
Ilonamue 06 akcuomamuueckom memode.

[locTpoenne  cedeHuif  MHOTOrpaHHHKOB  MeTOmOM  cilenoB.  LleHTpamsHoe
npoekTupoBanue. [locTpoenne ceyeHni i MHOrOrpaHHUKOB METOOM TPOEKLIHIA.

CkpeumBaromuecs npsMble B IPOCTPAHCTBE. YTO MEXIY HUMH. Memodst Haxovcdenus
DACCMOAHUY MENHCOY CKPeUWUBAIOUWUMUCS NPAMBIMU.

Teopembl 0 mapaIeNnbHOCTH MPAMBIX H IUIOCKOCTEH B MpOCTpaHcTBe. IlapaiensHoe
TNIPOEKTHPOBaHHE U u300paxkerHne Guryp. l'eomempuueckue mecma movex 6 npocmpancmae.

IlepneHauKynSpHOCTE MOPAMOA M  MIOCKOCTH. OpTOroHaNLHOE NPOEKTHPOBAHHE.
Haxnonnsie u npoexuuu. Teopema 0 Tpex NepHeHIHKYIAPaXx. Hocmpausanue mempasopa oo
napannenrenuneoa.

Paccrosuus wmexny ¢urypamu B npocrtpancte. O6iuii NEPIEHIUKY/ISIP IBYX
CKPEIIMBAIOLUXCS IPAMBIX.

Yrael B npocTpaHcTBe. IlepneHAMKynspHBIE MIOCKOCTH. Ilepnenouxynsiproe ceuenue
npuzmel. Tpexapanuwlil u MHO202paHHbLLL Y2011

Bunel MHOTOTpaHHHKOB. Paseepmiu MHo202pantuKa.

Teopema Jiinepa. IIpaBUIbHBIE MHOTOTPAHHHUKH.

lpusma.  Ilapannenenmnen.  CsoiicTBa  mapajulenenumena. ITpamoyronsHsIi
napaienenune]. HaxioHHbIE TPU3MBIL.

Iupamuna. Bumsl nupamMui. DneMeHTHl MNpPaBUIBHOH MHPAMHIBL. Mupamunsr ¢
PaBHOHAKIIOHEHHBIMU pebpaMH B TPaHAMM, MX OCHOBHBIE CBOICTBA.

IInomany moBepxXHOCTEH MHOrOrPaHHHKOB. '

11 knacc.
Yriay0/1eHHbllH ypoBeHb
Anrebpa u Hayajia aHaJIM3a
Ilepuoguueckne (GyHKUMH W HAaUMEHBIIMH ITEPHOL. Tpuronomerpuyeckue ¢GyHKuUHK
HHCIIOBOIO apryMeHTa y=cosx, y=sinx, y=tgx, y=ctgx. Csoiictea u rpaduku




TPUTOHOMETPUYECKUX DYHKITHH.

O6parHble TPUroHOMETpHYECKHE YHKIMH, HX [IABHBIE 3HAYEHHS, CBOHCTBA H rPadHKHy.

IlepBuyHbIE NPENCTaBIEHHS O MHOXECTBE KOMIUIEKCHBIX uMCel. Jleiicmeust c
Komnnekchoimu ywucnamu. Komnnexcrno CONPAINCEHHbBIE YHUCTA. A’IO()}’.’Ib u apecymenm 4Huciua.
Tpuzornomempuueckan popma komnaexcnozo wucna. Pewenue ypasnenuii 6 KOMIIEKCHBIX YUCAX.
B3zanmuo obpatusie Gynkuun. I'padukn B3anMHO 06paTHBIX (GYHKLIHIL.

YpaBHEHHS, CHCTEMBI YPaBHEHHUI C TapaMeTPOM.

Ionsitue npenena ¢ynkuuu B Touke. I[Towamue npedena ¢yukyuu 6 Geckoneunocmu.
Acumnmomur  zpaguxa gynxyuu. Cpasnenue 6GeckomeuHO Manvix u OeCKOHEUHO GONbULLY.
Henpeprierocts dynkuuu. Ceoticmea nenpepuishvix gynxyuii. Teopema Beiiepumpacca.

Huddepennmpyemocts dynkuun. Ilpoussomnas dymkuum B Touke. KacarenbHas «
rpapuky ¢yHkuuu. leomMeTpuuyeckuit u (uU3MUECKHE CMBICT MPOM3BOLHOIA. IIpumenenue
npouseoonou 6  ¢usuke.  TIpOM3BOAHBIE  ONEMEHTAPHBIX  (YHKLHI. [TpaBuna
nuddepeHHpoBaHus.

Bropas npousBonHas, ec reoMeTpuuecKuil 1 GU3NIECKUI CMBICI.

Touxy sxcTpeMyma (MakcuMyMma i MHHEMYMa). VcCrieoBaHUE 3ITeMEHTApHBIX GYHKLMI
Ha TOYKHM SKCTPEMyMa, HAauOOJIbLIEE M HAMMEHBIIECE 3HAYECHHE C IIOMOLILIO TPOH3BOJIHOIN.
ITocmpoenue zpaguros gynxyuii ¢ nomowbio npouseodusix. Ipumenenue npouseodHol npu
peleHuu 3a0auy.

IlepBooGpasnas. Heonpenenenusiii nurerpain. IleppooGpastbie J1eMeHTapHbIX (YHKLHIL.
[Inomame xpuBonMHEHHOM Tpameuuu. ®Popmyna Herorona-JleiiGHuma. OnpeneneHHbIi
MHTEeTpall. Buiuucnenue naowaden nnockux guayp u o6vbemos men 8pawjenus ¢ HOMOUbIO
unmezpana..

Memoodwt pewenus gynxyuonansuoix ypasnenuii u nepasencms.

I'eomerpus

Tenma Bpamenus: UMMMHAP, KOHYC, map u chepa. CedeHus UWHITHHIPA, KOHYCa 1 IIApa.
IIlapoBo¥i cermMenT, mapoBoii CII0MH, apoBoii CEKTOP (KOHYC).

YceueHHas MUpaMHUIa M yCEUSHHBIH KOHYyC. Dnemenmul cghepuueckor eeomempuu. Konuveckue
ceuenus.

KacarensHsie mpsMeie u mnockoctd. Brnucannsie u omucannsie coepst. Kacaowuecs
cghepor. Kombunayuu men spawenus.

Bexropel u koopaunatsr. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOPA Ha 4HCIO. Yrom MexXay
BeKTOpamu. CKalsipHOE IPOU3BENEHHE.

YpasHenue nuockoctd. PopMyna pacCTOSHHS MEXAY TOYKAMH. YpaBHEHHE COEpbI.
Dopmyna paccmosnus om mouxu 0o nnockocmu. Cnocobsl 3adanus npamoi ypaeHeHuamu.
Pewenue 3adau u doxazamenbcmeo meopem ¢ nomowplo 6eKmopos u Memodom Koopounam.
Inemenmel 2eomempuu mace.

Honstre 06beMa. O6BeMBI MHOTOrpaHHHKOB. OGBEMEI TEN BpameHHs. AKcuombl obvema.
Bui6oo gopmyn obvemos npamoyzonvrozo napannenenuneda, npusioi u nupamuoel. Popmyinv
0nA Haxodcoenus obvema mempasopa. Teopembl 06 OMHOWEHUAX 06BEMOE.

Tlpunoocenus unmezpana k evluucienuio 06vemos u nosepxrocmeii men epawjerus. Inowads
cpepuyeckozo nosica. Obvem waposozo cnos. Ipumenenue o6veros npu peuleHuu 3a0auy.
[Tnomans chepsr.

Paseepmka yunundpa u konyca. IInommans N0BEPXHOCTH MITHHAPA H KOHYCA.

Kom0OuHaLmu MHOTOrpaHHHUKOB H TEJT BpalleHHs. :

Honobue B mpoctpancTee. OTHOWIEHHE 06HEMOB M TUIONIAEH TOBEPXHOCTEH MOTOOHBIX
¢uryp.

Heuoicenus 6 npocmpancmee: napanienvhulii nepeHoc, CUMMEMPUS OMHOCUMETLHO NAOCKOCU,
YEHMPATbHASL CUMMEMPUS], ROBOPOM OMHOCUMETBHO NPSIMOLL.

Ilpeobpasosanue nodobus, zomomemus. Pewenue 3a0ay Ha NAOCKOCMU C UCHONb30GAHUEM
cmepeomempu4eckux Memooos.




BeposTHOCTE B CTaTHCTHKA, JOrHKA, TeOpUs rpadioB 1 KOMOHHATOPHKA

lloBroperue. Ucnonp3oBanue Tabnun ¥ AMarpaMM I8 [PEICTABICHHS JaHHBIX.
Pemenne 3afay Ha npUMeHEHHEe ONMCATENBHBIX XapPaKTEPHCTHK YHCIIOBBIX HaOOpOB: CpemHHUX,
HaHOONBILIEr0 M HAMMEHBIIErO 3HAYEHHs, pasMaxa, NHMCIEPCHH U CTaHapTHOTO OTKJIOHEHHS.
Boluncnenue 4acTor M BepoATHOCTeH cOOBITHIL. BrrumcieHue BEPOATHOCTEH B ONBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH HcxonaMu. Mcnons3oBanne koMOMHATOPHKU. Beluncienue
BEPOATHOCTEH HE3aBUCHMBIX COOBITHI. Kcronb3oBaHHe (OPMYNbI CIIOKEHHS BEpOSTHOCTEI,
auarpamm Jitepa, Nepesa BEpOATHOCTEH, hopmysl Beprymmm.

YcnoBHas BepOATHOCTh. IIPAaBMIIO yMHOXEHHsS BEPOSTHOCTEIH. ®opmMyrna noiaHOI
BEPOATHOCTH.  [lUCKpETHbIE ClydaifHble BENMYMHEI M  pachpencinenus. COBMECTHbIE
pacnpeneneHus. Pacnpenenenue CyMMbl M NPOU3BENEHHS HE3ABUCHMbIX CIIYYaiiHBIX BEIHUHH.
Maremaruueckoe oxumaHiE 1 AUCTIEPCHS CIyyaiiHOM BenuumHbl. MaTeMaTHueckoe OKHAaHHE 1
AUCTIEPCHS CYMMBI CIIy4aiHBIX BETMYHUH.
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YYEBHO-METOJUNYECKOE OBECNEYEHWME MPOrPAMMDbI

YyebHan nuteparypa

1. YuyebHuk: Anrebpa u Hayana aHanusa gna 10 knacca, astopos: F0.M. KansaruH,
t0.B. Cugopos, M.B. Tkauesa, H.E. ®egoposa u M.WU. lWabyHuH , noa pegakumein
A.b. MuxxyeHko.-M.lMpocseweHue, 2018-2020

2. YyebHuk: Anrebpa v Havana aHanusa ans 11 knacca, asTopos: KO.M. Kanaru,
H0.B. Cupopos, M.B. Tkauesa, H.E. degoposa u M.U. UJé6yHMH, noga, peaakuunen
A.B. uxueHko.-M.lMpocseuweHune, 2018-2020

3. Y4yebHuk: /1.C. AtaHacsH, B.®. bytycos, C.5. Kagomues, J1.C. Kucunesa, 3.I. MO3HAK.
leomeTtpus, 10-11. YuebHuk ana obuweobpasoBatenbHbix yupexkaeHuid. baszosbiii u
MpodunbHbI yposHu/-Mocksa: «lpocseleHune», 2016

4 [inpaktuueckue matepuansl ana 10 u 11 u knacca, asTopos: M.U. WabyHuH,
M.B. Tkauyesa, H.E. ®epoposa, O.H. [lobposa. — M.MpoceeweHue, 2018-2020

5. UsyueHue anrebpbl n Havyana aHanusa B 10 u 11 Knacce. KHura gasa yuutensa.
AsTopbl: H.E. ®egoposa, M.B. Tkauesa,- M.lMpocseleHue, 2018

AdononHutenbHaa U meToauYecKas uteparypa
1. Asnrebpa u Hauana maTemaTuyeckoro aHanmsa. C6opHUK paboumnx nporpamm. 10-11
Knacchbl. ba3osblv U yraybaeHHbIN ypoBHU: yuebHoe nocobue ana yuutenein
obueobpasosarensHbix opraHunsaumii/. Cocrasutens: T.A. Bypmuctposa.-
M.MpocsewweHune, 2016
2. Teometpua. C6opHUK paboumx nporpamm. 10-11 Knaccel. 5a3oBbIv U yraybAeHHDbIN
ypoBHM: yuebHoe nocobue ans yuutenei obuieobpasosartenbHbix opraHusaumii/.
Cocrasutens: T.A. bypmuctposa.- M.lMpoceeuenue, 2016
3. CamocroaTe/ibHble U KOHTPOAbHbIe paboTbl. Aarebpa 10-11 knacc. A.MN. Epwosa
4. MaTemaTuKa B WKoNe. ExxemecayHbl Hay4YHO-METOANUYECKMIA XKypHan.

dneKTPOHHble 0bpa3oBaTtenbHble pecypcbl

1. Yuurenbckuit noptan WWW.UCHPORTAL.RU

CeTb TBOpYECKUX yuntenei http://it-
n.ru/communities.aspx?cat_no4510&tmpl=com

EauHas konnekumua obpasosartenbHbix pecypcos : www/school-collektion.edu.ru
Cait oTkpbiTOro 6aHka 3agaHui EM dUNU http://os.fipi.ru/home/l

Caitt pna camoobpasoBaHua 1 OH-NaiH Tectuposanus http://uztest/ru/
AuncraHumoHHasa obyyatowan cuctema gas NOAroTOBKM K 3Kk3ameHy « PELLIY EM»
http:// pewyera.p¢, http://reshuege.ru
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YYEBHO-TEMATUYECKUM NNAH

10 KNACC

CopepxaHue yyebHoro matepuana Yacsbl
BBogHoe nosTopeHue Kypca anrebpsl 9 7
Knacca
AdenumocTtb uncen 10
MHorouneHsbl. Anrebpanueckue 14
ypasHeHus
CreneHb C AeNCTBUTE/IbHBIM NOKasaTenem 13
CreneHHasn ¢yHKUmA 16
MokasaTtenbHasa pyHKUUA 11
Jlorapuomuueckan GpyHKLUA 17
TpuroHomeTpuyeckue popmynsi 24
TpuroHomeTpuyeckue ypasHeHUs 21
Utorosoe nostopeHue Kypca anrebpbl 10 3

Knacca

HekoTtopble cBefeHUA U3 NaHUMETPUK 12
BeegeHue B cTepeomeTpuio 3
[apannenbHOCTb NPAMbIX U NNOCKOCTEN 16
MepneHaUKyNApHOCTb NPAMbIX U 17
NJ0CKOCTEN
MHororpaHHUKK 14
UTorosoe nosTopeHue Kypca reometpum 6

10 knacca

Bcero
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11 knacc

CogepxaHue yyebHOro matepmana

Konnyectso 4yacos

MosTopeHue yyebHoro Kypca 10 kKnacca 4
TpuroHomeTpuyeckue GyHKUUM 19
Mpoun3soaHan U ee reoMeTpUYECcKMi CMbICA 22
MpumeHeHUe NPOM3BOAHOM K UCCNEA0BaHUIO 16
bYyHKLMMA

Mepsoobpa3Has U UHTerpan 15
KombuHaTtopuka 10
INeMeHTbl TeOpUU BEPOATHOCTEN 8
YpasHeHUA U HepaBeHCTBa C ABYMA 10
nepemeHHbIMU

UTorosoe nosTopeHune Kypca anrebpbl 1 32
Ha4yana maremaTu4yecKoro aHasusa

MosTopeHue Kypca 10 Knacca 3
BeKTOpbl B NPOCTPaHCTBE 6
MeTom KOOpAWHAT B NPOCTPAHCTBE 15
UunnHap, KoHyc, wap 16
O6bemsbl Ten 17
UTorosoe noBTopeHue Kypca reoMeTpuu 11
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