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NOACHUTE/IbHAA 3AMUCKA

PABOYAA MPOrPAMMA no matematuke ana 10-11 Knaccos cocTasneHa Ha OCHOBE CAeayioLLnX
HOPMaTUBHbIX LOKYMEHTOB:

1. ®rocC CoO (yrsepxpaeH npukazom MuHuctepctea ob6pa3osBaHua U Hayku Poccuiickoit
®epepaumm ot 17.12.2010 Ne1897)

2. TpumepHOM OCHOBHO 06pa3oBaTeNbHOM NPorpammel cpeaHero obuero obpasosaHua
(opobpeHa pelweHnem pesepansHoro yuebHoO-meToaUYECKOro 06beauHEHUs NO
obwemy obpasoBaHuio, NPOTOKO OT 28 utoHA 2016r. Ne2/16-3)

3. OcHoBHas obpa3osatenbHasa nporpamma COO YOY COLU «Asnbie napyca»

4. CbopHuk pabounx nporpamm gnsa obuteobpasosaresnibHbix opraHusaumii 10-11 knaccbl
«Anrebpa u Havana aHanu3a 10-11 knaccbi» u cbopHUK pabounx nporpamm ana
obuweobpasosaTesibHbIx opraHusaumit 10-11 knaccel «Feometpua 10-11 knaccbi»
coctasutenb bypmucrposa M. «lpocseweHue», 2018r

OBLLUAA XAPAKTEPUCTUKA YHEBHOIO NPEAMETA

U3ydeHne matematuKu B CTapLueit WKoie Ha yray6eHHOM ypoBHe Hanpas/ieHo Ha
OOCTUXKEHUE Cneaylowmx uenei:

- popmuposaHue npeacTaBaeHuit 06 UaeAX U MeToaax MaTemaTKK; 0 MaTemMaTUKe Kak
YHUBEPCa/NIbHOM A3bIKe HayKW, CpeacTBe MOAENIMPOBaHUA ABNEHUIA U NPOLLECCOB;

- OB/IafieHUNE YCTHbIM U NUCbMEHHbBIM MaTEMATUYECKUMM A3bIKOM, MaTeMaTUYECKUMU
3HAHUAMM N YMEHUAMMU , HEOBXOAUMbBIMU ONA U3YHEHUSA LIKO/IbHbIX €CTeCTBEHHO-
Hay4YHbIX AUCUMNAUH, ANA NPOAOAXKEHUA 06pa30oBaHMA U 0CBOEHUA U3BPaHHOMN
CneumnanbHOCTM Ha COBPEMEHHOM YPOBHE;

- PasBUTUE IOMMHYECKOrO MbILLIEHUA, aITOPUTMUYECKON KY/IbTYpPbl, NPOCTPaHCTBEHHOrO
BOOOpaXeHuA, pa3BUTME MaTEMATUUYECKOTO MbILUIEHUA U MHTYULIUK, TBOPYECKUX
cnocobHocTeit Ha ypoBHe, HEOBXOAMMOM A1 NPOAC/IKEHNA 06pa30BaHUA U ANA
CaMOCTOATeNbHOM AeATeNbHOCTU B 061aCTM MaTemaTuKK U ee NpUnoXeHui s Byayueit
npodeccMoHanbHOM AeATeNbHOCTH;

- BOCMMTaHWE CPeacTBaMU MaTeMaTUKK KyNbTypbl IMYHOCTY | 3HAKOMCTBO C UCTOPUENt
Pa3BUTUA MaTEMaTUKK, 3BONIOLMEN MAaTEMATUYECKUX MAEN, NOHUMaHUE 3HaYMMOCTU
MaTemaTuKku ana obLiecTBeHHOro nporpecca.

3apaum:

- cUCTeMaTU3auMA CBeAEHMIM 0 Yucnax; GopMmmUpoBaHUe NpeacTas/ieHnin O pacllupeHun
YUCNOBbIX MHOMXECTB OT HaTypa/ibHbIX 40 KOMM/IEKCHbIX Kak cnocobe noctpoeHus
HOBOrO MaTeMaTUYECKOro annapara ANA PeLeHWA 3a4a4 OKPYXKaloLLEero MUpa n
BHYTPEHHUX 33434 MAaTEMATUKK,; COBEPLLEHCTBOBAHUE TEXHUKU BbIYUCNEHUN;

- Pa3BUTUE U COBEPLUEHCTBOBaHUE TEXHUKK anrebpanyeckmnx npeobpasosaHui,
pelweHua ypaBHEHUM, HEPABEHCTB, CUCTEM;

- CMCTemMaTM3auma U paclumpeHue ceegeHui o GyHKUMAX, COBEPLUEHCTBOBaHME
rpapuueckux ymeHuin; 3HaKOMCTBO C OCHOBHBIMU UAEAMMU U METOLAMM




MaTemaTU4ecKoro aHanunsa 8 obbeme, NO3BONAIOLLEM UCCNEA0BATL 3/1EMEHTapHbIe
$YHKUWM 1 pewaTb NpocTeillne reomeTpuyeckue, Guanyeckue u Apyrue npUKAagHble
3ajauu;

- pacliMpeHue CUCTeMbl CBEAEHUIN O CBOMCTBAX NAOCKUX GUryp, cUCTeMaTUYecKoe
U3y4yeHue CBOWCTB NPOCTPAHCTBEHHBIX TE/1, pa3BUTUE NpeacTaBAeHUI O
reOMeTPUYECcKUX U3IMEPEHUAX;

- pa3BuTHE NpeacTaBAeHUN O BEPOATHOCTHO-CTAaTUCTMHECKUX 3aKOHOMEPHOCTAX B
OKpy)atolwem Mupe;

- COBEepLUEHCTBOBaHME MaTEMaTUYECKOro Pa3BUTUA 40 YPOBHA, MO3BOAIOLLErO
CBO6OAHO NPUMEHATb U3yHeHHbIE BAKTbI U METOAbI NPYU PELleHnn 3aay U3 pasinyHbIX
pa3zenios Kypca, a Tak Xe UCNo/ib30BaTb UX B HECTAHAAPTHbIX CUTYaLMAX;

- GopmMupoBaHue cnOCOBHOCTU CTPOUTL M MCCAeA0BaTb NPOCTEMLWME MaTeMaTUYECKME
MOenu Npu pelweHnn NpUKNaAHbIX 3a4ay, 3aa4 U3 CMEXHbIX AUCUMNAUH, yraybneHne
3HaHUM 06 0CO6EHHOCTAX MPUMEHEHUA MaTeEMaTMUYECKUX MEeTOA0B K UCCNEeL0BaHUIO
NpoLECCOB U ABNEHUI B NpUpoae 1 obuiecTse.

MECTO MPEOMETA « MATEMATUKA» B YYEEHOM MJIAHE

Ha usyyeHue matematuku 8 10-11 knaccax cpefHen WKobI Ha yray6aeHHOM ypoBHe
Bblaenserca 6 4 B HeZleNlo B TeYeHUmn AByx neT obyyeHus. PacnpegeneHune no Knaccam:

Knaccol npegmertsbl Kon-Bo yacos
10 Anrebpa v Havana aHanu3sa 136
FeomeTtpun 68
11 Anrebpa 1 Ha4yana aHanusa 136
MeomeTtpusa 68
NTOro 408




PE3Y/IbTATbI OCBOEHWMA YYEBHOIO NPEAMETA
«MATEMATUKA»

IlporpamMMa [pEIIONAraeT JOCTIVKEHHE BBIIYCKHHKAMH CTaplueil IIKOMBI CNEdYOIIIX

JHYHOCTHBIX, MeTanpeaAMeTHBIX H MPeAMETHBIX PE3YNbTATOB.

B 1HYHOCTHBIX pe3yabTaTax c(pOpMHPOBAHHOCTD:

® IIEJOCTHOIO MHPOBO33DPEHHs, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO pa3BHTI
HayKH MaTeMaTHKHU U OOILIECTBEHHOH NPaKTUKH €€ IPUMEHEHIS,

e OCHOB CaMOpa3BHTHs W CAMOBOCIHTaHHA B COOTBETCTBMH C OOlleYenoBedeCKIMH
LEHHOCTAME M HIealaMH TPaXIAHCKOro OOIIECTBA; TOTOBHOCTH H CIOCOOHOCTH K
CaMOCTOSTENBHOH, TBOPYECKOH M OTBETCTBEHHOH [ESTENbHOCTH C MPHMEHEHHEM
METOJI0B MaTEMaTHKH; _

® TOTOBHOCTM M crnocobHocTH Kk 0Opa3oBaHuIO, B TOM uHCHe camo00Opa3oBaHHIO, HA
MPOTSUKEHUM BCEU JKM3HM;, CO3HATENLHOTO OTHOLICHMSI K HENPEPHIBHOMY 00Opa3OBaHIIO
KaK YCJIOBHIO YCIEIIHOH npodeccHoHanbHOM 1 001EeCTBEHHON AEATENBHOCTH Ha OCHOBE
Pa3BUTOH MOTHBALMH Y4eOHOH MHEATETBHOCTM M JMYHOCTHOTO CMBICHA H3YHEHIIS
MaTeMaTHKH, 3aUHTEPECOBAaHHOCTH B NPHOOPETEHHM H PACIIMPCHHH MaTeMaTHHECKIiX
3HAHWH U CIIOCOOOB MEHWCTBHI, OCO3HAHHOCTH B IIOCTPOCHHH WHAMBHIYaNbHOF
0bpazoBaTenbHOH TPAEKTOPHUH;

® 0CO3HaHHOro BeIOOpa Oyaymwed npodeccud, OPHEHTHPOBAHHOW B TIPUMEHCHHH
MaTeMaTH4eCKHX METOJOB M BO3MOXKHOCTEH pealH3aliy COOCTBEHHBIX JKH3HEHHBIX
IUIAHOB, OTHOIIEHUS K Ipo(ecCHOHAIbHOM NesSTENbHOCTH KaK BO3MOMKHOCTH yJacTHA B
pELIEHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX, 00LIEHAIMOHANBHEIX npobuem;

e JIOTHYECKOrO0  MBIIUIEHHA:  KPUTHYHOCTH  (YMEHHME  pACIO3HaBaTh  JOTHYECKH
HEKODPEKTHBIE  BBICKA3BIBAHMA), KpPEaTHBHOCTH  (COOCTBEHHMAass — apryMEeHTaIHsd,
ONMpOBEP)KEHMs, MOCTAHOBKA 3afay, (OpMylIHpoBKka npobnem, paboTa  Hajg
HCCIIEIOBATENbCKUM IIPOEKTOM H JIp.).

B MeTanpenMeTHBIX pe3y/ibTaTax c¢()OPMHPOBAHHOCTD:

¢ CIIOCOBHOCTH CAMOCTOSTENBHO CTABHTH 1ENH YJeOHOH H MCCIeN0BATENBCKOI, IPOSKTHOI!
JEATENBHOCTH, IIIAHMPOBATh, OCYIIECTBILITH, KOHTPONHMPOBATh I OUEHUBATH Y4eOHbic
IefCTBHS B COOTBETCTBHH C MIOCTABICHHOHN 3a/1auell U YCIOBHAMH €€ BBITIOIHEHI,

o YMEHMS CAMOCTOSTENBHO IUIAHHPOBATb AIBTEPHATHBHBIE MyTH NOCTIKEHMA UETeli,
0CO3HaHHO BbIGMpaTh Haubonee >ddexTUBHBIE CIOCOOB! pemeHHs Y4eOHBIX H
[O3HaBaTENbHBIX 3a/Ja4;

e yMEHHMS HaXOIWTh HeoOXomHMylo HH(OpMaLHIO, KPHTHYECKH OLECHHBATH N
MHTEpPIIPETHPOBaTh MHGOPMALHMI0O B PasTMYHBIX HCTOYHHKAX (B CHpaBOYHHKAX,
nuTepatype, VIHTepHETE), MPENCTABIATE HHPOPMALIMIO B PAsTHYHON (opme (CTOBECHOH,
TabnuuHOM, rpadudeckod, CHMBOIMYECKOH), oOpabareiBaTh, XpaHHTE H MEpPENaBaTh
HH(QOPMALHIO B COOTBETCTBHH C [03HABATENBHBIMY MIIM KOMMYHHKATHBHBIMH 3a/a49aMil;

o HAaBLIKOB OCYILECTBIEHMA MO3HABATENbHOM, yueOHO-MCCNEIOBATENLCKON H NPOSKTHOI
[EsSTeNbHOCTH, HABBIKOB paspelieHys npobieM; CIOCOOHOCTH M TIOTOBHOCTH K
CAMOCTOSTCIBHOMY MOMCKY METOJOB DCHICHHS MPAKTUYECKUX 3ajad, MPHUMCHCHII0
Pa3THYHBIX METOJOB ITO3HAHHS, '

e yMeHMS TNpPONYKTHBHO OOMATECA M B3aMMOJCHCTBOBATH B IPOLECCE COBMECTHOL
[ESATebHOCTH, YYUTHIBATh MO3MIMM APYTHX YJAaCTHHKOB AATENbHOCTH, 3(QQEKTHBHO
paspernars KOHMIMKTEI,

e BIIAIEHUS SA3BIKOBBIMH CPEICTBAMHM — YMEHHS SICHO, JIOTHYHO M TOYHO H3JlaraTe CBOO
TOYKY 3PEHHsI, HCIIOIb30BaTh aJleKBATHBIE S3bIKOBBIE CPENCTBA,

e BIajeHHs HaBBIKAMM TIO3HABATENGHOH pedreKCHH Kak OCO3HaHMsA COBEpIUAeMBIX
JeHCTBHI ¥ MBICTHTEIBHBIX NIPOIIECCOB, HX PE3yNbTAaTOB M OCHOBAHMi, TPAHHIL CBOETO
3HaHWS U HE3HAHUS, HOBBIX [TO3HABATEIbHBIX 3a1a4 U CPEACTB HX NOCTIHKEHHSL.




B npeameTHnbIx pe3yibTaTax c)OpMHPOBAHHOCTE:

® IMpEICTABICHHH O MAaTeMAaTHKE KaK YacTH MHPOBOM KYIbTYPHl M O MECTE MATEMATHKH B
COBPEMEHHO¥ LUBIIH3ALMH, O CI0co0ax ONMCaHHUsA Ha MATEMaTHYECKOM A3bIKE SBIEHHII
PEeaIbHOr0 MHDA; '

® IPEICTABIEHHA O MAaTeMaTHYECKHX MOHATHSX KaK O BaKHEHIIHX MaTeMaTHIECKHX
MOJIENIX, [IO3BOIJIOIMX ONMMCHIBATE M H3Yy4YaTh pAasHble [MPOLECCH] U  SBICHHS,
MOHHMAHHE BO3MOKHOCTH aKCHOMATHYECKOTO TIOCTPOCHHST MATEMATHYECKHX TEOPHIT;

® YMEHHH MpPHMEHEHHS METONOB JIOKAa3aTENbCTB M ANTOPHTMOB DEIUEHHS, YMEHHS HX
MPHUMEHATH, MPOBOIMTE H0KA3ATENbHEIE PACCY)KIACHHS B XO€ PEILEHHS 3a7au;

¢ CTaHA2pPTHBIX MPUEMOB DCLUCHMS] TPUIOHOMETPUYECKMX YPAaBHEHHI M HEpaBeHCTB, MX
CHCTCM; MCMOJIb30BaHUA FOTOBBIX KOMIBIOTEPHBIX MPOrpamM, B TOM YHCJIE /s NOUCKA
IyTH PEIIEHHMS ¥ HILUTIOCTPALMH PEILEHHS YDABHEHUH U HEPABEHCTB;

® YMEHHH ONMCHIBATL KPYI MATEMATHYECKHX 3a[a4, JUIS DEIUCHUS KOTOPHIX Tpedyercs
BBCICHHC HOBBIX MOHATHH (CTeneHb, apHOMETHYECKHH KOpEeHb,; CHHYC, KOCHHYC,
TaHICHC, KOTAHTEHC; apKCHHYC, apKKOCHHYC, apKTaHT€HC, apKKOTaHIEHC); pemarh
NPaKTUYECKHE pAcCUETHBIE 3aJaYd M3 OKPYXAIOIIero MHpa, BKJIIOYas 3afadH 110
COLMANPHO-9KOHOMHIECKOH TEMATHKE, a TAIOKE W3 CMEXKHBIX JHCI[HILTHH,

® YMEHHH IIPHBOAMTH IIPUMEPHI pPEANbHBIX SBIECHHH (NIPOLIECCOB), KOMHMYECTBEHHBIE
XapaKTePHCTHKH KOTOPBIX OMHCHIBAIOTCS C NOMOIUBI0 QYHKIIMIMA; HCIIONB30BATH TUTOBBIS
KOMITbIOTEPHBIE TPOrpaMMbl IJIs HIUIIOCTPALlHHM 3aBHCHMOCTEH; OMHCHIBATH CBOTICTBA
$yHKumi ¢ onopodft Ha HX TpaduKH; COOTHOCHTH pealbHbIC 3aBHCHMOCTH U3
OKPYXaIOIIEH JKH3HU M M3 CMEXHBIX IUCLHILINH C SEMEHTAPHEIME (BYHKIIHIMH, IeIaTh
BBIBOJIBI O CBOMCTBAX TaKHX 3aBHCHMOCTEH;

® YMEHHH OOBSCHATP Ha IIPUMEpPaXx CyTh METOJOB MaTeMaTHYECKOIrO aHaiu3a Juld
MCCIENOBaHMS ~ (QYHKOMH; OOBACHATE TeOMEeTpHYecKHH U (DH3MYECKHH  CMbICH
NIPOH3BOJHOM; MOJIB30BATECS IIOHATHEM IIPOH3BOIHOMN IIPH OTIMCAHHH CBOIHCTE ()YHKIIHIL;

* MpEACTaBNEHHH O Ipoleccax M SBNEHHSX, MMEIOMHMX BEDOSATHOCTHBII XapakTep, o
CTaTHCTHYECKHX 33aKOHOMEPHOCTSX B pEalbHOM MHpe, 00 OCHOBHBIX IOHSTHAX
3IIEMEHTAPHON TEOPHH BEPOSATHOCTEH; yMEHHMH HAXOIMTb M OIEHHMBATh BEPOATHOCTH
HACTYIUICHHA COOBITHH B NPOCTEHINMX NPAKTHYECKHX CHTYAL[MAX M OCHOBHBIE Xa-
PaKTEPHCTHKH CIY9IalHbBIX BETHUHH;

* MOHATHHHOIO amnmapara [0 OCHOBHBEIM pasieiaM Kypca MaTeMaTHKH, 3HAHHI OCHOBHBIX
TeopeM, (GOPMyYN U YMEHHMA HX IIPHMEHATh; YMEHHs JOKAa3bIBATh TEOPEMBl H HAXOIHTH
HECTaHIAapPTHEIE CIIOCOORI PEIIeHNS 3a/1ay;

® YMEHHH MOIENHMPOBATH DEANbHBIE CHTYallHM, HCCIENOBATL [OCTPOCHHBIE MOMIEI,
HHTEPIIPETHPOBATE IOIYYEHHEIH Pe3yIbTAaT;

* TpeNCTaBNEeHWH 0 HEOOXONMMOCTH HOKA3aTETBCTB npu 000CHOBaHHH MaTeMaTH4eCKHX
YTBEPXKACHHH U POJIM AKCHOMATHKM B MPOBEACHHH AEAYKTHBHAIX PacCykaeHMil:

* MpEACTaBICHUH 00 HCTOPHYECKOM MYTH PA3BHTHA FEOMETPHH KaK HAYKH, OFPOMHOII pomH
OTEYECTBEHHBIX MaTEMAaTHKOB B 3TOM Pa3BHUTHH;

® YMEHHS pAClO3HaBATh Ha YEPTEXax, MONENIX M B PEAaNbHOM MHPE I'€OMETPHYECKHE
UTYPEI, CTPOMTH H306PaXKEHHs FEOMETPHIECKUX BHIYp IPH H3YIEHHH TEOPETHIECKOro
MaTepHana, Ipy pelieH|y 3a1a4 Ha JOKa3aTelnbCTBO, IOCTPOEHHE U BEIYHMCICHHUE,

® BI3JCHHA OCHOBHBIMH MOHATHSIMH O TJIOCKHX M NPOCTPAHCTBEHHBIX I'€OMETPHYECKHX
$urypax, MeTomamM H3yHEHHS MX CBONCTB; 3HAHHA OCHOBHBIX TeopeM, (GOpMyl H
YMEHHA TPUMEHATh HMX IPH pELNICHHH IPOCTEHINHX TEOMETPHYECKMX 3a1ad Ha
IOKa3aTeNbCTBO, IOCTPOEHUE U BEIYKMCIIEHHE,

® yMEHHi pabOTaTh C TEKCTOM IIPH NOKa3aTelNbCTBE TEOPEM, PELIEHHH TeOMETPHUYECKHX
3a0aq  (u300paKeHHE  TEOMETPUHECKHX  (QUIYp,  HCHONB30BAHWE  TEOPETHKO-
MHO)XE€CTBEHHOMH, T€OMETPHUIECKOH 1 JIOTHYECKOH CHMBOIIHKII);

*  yMEHHA apryMEHTHPOBAHHO 060CHOBBIBATH YTBEPIKICHHUS TOrMYECKOro,
KOHCTPYKTHBHOTO M BEIYHCIIMTENBHOTO XapakTepa;

®  YMEHH] pellaTh ONOpHBIE, 6a30BEIE 32149l BCEX Pa3Nea0B FEOMETPHH.




._3._

COIJEPXAHUE YYEBHOI'O ITPEMETA
«MATEMATHUKA»

10 knacc.

Yraybnennblii ypoBeHb

AnreOpa ¥ Hayajia aHAJIM3a

Ilosropenne. Pemenne 3amau ¢ HCIOIB30BAHHEM CBOMCTB YHMCENT M CHCTEM CYHCIICHHS,
ACNUMOCTH, JIOJI€H W YacTe, TPOLEHTOB, MOAyIel uucen. Pemenue 3amad ¢ MCMOMB30BaHHEM
CBOHCTB CTeNeHed M KOpHEH, MHOTOYNEHOB, MPeoOpa3’oBaHMii’ MHOTOWIEHOB M IPOOHO-
PalMOHANBHBIX BRIPAXKEHHUH. Pelenne 3aqay ¢ HCMONb30BaHHEM TPaayCHON Mepsl yria. Moayib
4HCIla U €ro cBOKcTBa. Pelienne 3a1au Ha BMXKEHHE U COBMECTHYIO paboTy, CMCCH M CIUIABBI C
NIOMOILBIO TMHEHHBIX, KBaJPAaTHLIX M NPOOHO-pALIMOHANILHBIX ypaBHEHUIT U X cucTteM. Peurenue
3aj;a4 C MOMOINBI0 YHMCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOH MEPEMEHHOM, C
NPUMCHECHHEM HM300paKECHHs YHCIOBBIX IPOMEXYTKOB. PelllcHME 3a7ad C HCIOIb30BAHHEM
YHCIOBBIX (YHKUMH M WX TpadukoB. Mcrmonb3oBaHWe CBOMCTE M TPAapUKOB JTHHEHHBIX H

KBaJpaTHYHBIX (DYHKIHH, 0OpaTHOH MPONOPLHOHATBHOCTH H (DYHKIHHU y=\/; . I'padpuueckoe
pelIEHHE YpaBHEHWW M HepaBeHCTB. Mcnonp3oBaHWe omnepauuii Haa MHOXKECTBAMH U
BBICKA3bIBAHHAMH. MICIIONB30BaHHE HEPABEHCTB M CHCTEM HEPABEHCTB C ONHOH IEpeMeHHOI,
YHMCIIOBBIX MPOMEKYTKOB, UX OOBEIHHEHHH M NepecedeHuil. [[puMeHeHne NpH pelIeHuH 3a1ay
CBOMCTB apH()METHYECKOH H TIeOMETPHYECKOM IPOrpeccHH, CyMMHPOBAHHS OECKOHEYHOI
CXOMAIIEHCS TEOMETPHYECKOH IPOrPECCHH.

MuoxecTBa (4MCnOBBIE, TreoMeTpHYecKHX (GHryp). XapaKTepHCTHYECKOE CBOICTEO,
3JIEMEHT MHOXECTBA, IIyCTOE, KOHEYHOE, OeckoHeUHOe MHOXKECTBO. CIIOCOOBI 3aMaHHA MHOKECTB
IlommHOXecTBO. OTHOMIEHHA NPHHANEXHOCTH, BKIIOYEHHs, paBeHcTBAa. Onepauud Haj
MHOXecTBaMH. Kpyru Diinepa. KoneuHbie 1 6eCKOHEYHEBIE, CYETHBIE H HECUETHBIE MHOKECTBA.

VIcTHHHBIE W JIOXKHBIE BBICKA3BIBAHHS, ONEPALMH Hal BbICKA3BIBAHMAMU. Aneebpa
gbickasbianutl. CBA3b BBICKA3BIBAHMH C MHOXKECTBAMH. KBAaHTOPBI CyINECTBOBaHHS M
BCEOOLIHOCTH.

3akoHel JOTMKM. OCHOBHble Jozuueckue npasuna. PelneHMe JOTHYECKMX 3a1ay C
MICIONTb30BaHHEM KPYTOB DWIIEPA, OCHOBHBIX I02UYECKUX NPAGU.

Ymosaximodenus. OGOCHOBaHMA M [OKa3aTeNbCTBO B MaremaTHke. Teopembl. Bl
MAareMaTHYECKHX YTBEPXKIOCHUH. Buodwr Ooxazamenvcme. Mamemamuveckas —uHOYKyus.
Ymeepoicoenus: obpamnoe Oannomy, npomueononodvcroe, obpamnoe nPOMUBONONONCHOMY
dannomy. IIpu3HAK U CBOHCTBO, HEOGXOAMMBIE U OCTATOUHBIE YCIOBHS.

Ocnosnasn meopema apugmemuxu. Ocmamku u cpasnenusn. Anzopumm Eexauda. Kumaiickas
meopema 06 ocmamkax.

Pajguannas mepa yIma, TPHIOHOMETPHYECKAas OKPYXKHOCTh. TpPHIOHOMETpHUECKHE
yHKIHHM 9ucen U yrioB. DOPMYIE PUBENEHHS, CIOXKEHHS TPHTOHOMETPHUECKHX (YHKIHIA,
(opMynsl IBOHHOTO M TONOBHMHHOTO aprymeHTa. IIpeo6pasoBaHHe CyMMEI, PasHOCTH B
NPOHM3BE/ICHHE TPUTOHOMETPHYECKHX (DYHKLU#H, H HA06OPOT.

Hymi ¢yHkumy, npoMeXyTKd 3HAKONMOCTOSHCTBA, MOHOTOHHOCTh. Hamubonbliee M
HauMeHblIee 3Ha4YeHue (QyHKUuU. UeTHble M HedeTHble GyHKUMM. PyHKyuu «OpobHAs Yacme

wucaay y={x} u «yenas yacmeo yucnay y =[x] .

TpuroHomerpuyeckue ypaBHeHHA. OIHOPOIHBIE TPHUTOHOMETPHUYECKHE YPABHEHHSL.
Pemenne  mpocTeMImmMX — TPHTOHOMETpPHYECKHMX  HepaBeHCTB.  IIpocTefiliHe  cuHCTeMb
TPUTOHOMETPUYECKHX YPAaBHEHHUH.

Crenesp ¢ NeHCTBUTENBHBIM [OKA3aTeNeM, CBOMCTBA  CTEMEHH. [IpocTeiine
TIOKa3aTeNbHBIE YPaBHEHUA M HepaBeHCTBa. [lokasarenbHas QyHKIMS U ee CBOHCTBA M rpaduk.
Yucno e u dyHKuHs y = e* .




Jlorapu™, cBoiictBa smorapudMa. JlecATHYHBIE ¥ HaTypalbHbIL Jorapupm.
IIpeo6pasoBanne  NOrapuPMUYECKMX  BHIPAXKEHHIL. Jlorapupmuueckine  ypaBHEHHS U
HepaBeHCTBa. Jlorapupmuveckas HyHKIMA 1 ee CBOMCTBA U rpadHK.

Crenennas ¢pyHkius u ee cBoiicTsa  rpaduk. Uppanuonanbubie ypaBHEHHS.

Meron uHTepBanoB s pemeHus HepaseHcTB. IIpeo6pasoBanus rpaduKoB byHKLHIA:
CIBHI, YMHOXCHHE Ha YHCIIO, OTPa)KEHHE OTHOCHUTENBHO KOOPAHHATHHIX Ocell. ['paduueckue
METOAb! PELICHHs YPaBHEHHH W HEepaBeHCTB. PellieHne ypaBHEeHHMI W HEPABEHCTB, COMEPIKALINX
NEPEMEHHYIO 1101 3HAaKOM MOJYJIS. -

CHCTeMBI 10Ka3aTeNbHBIX, TOrapH(YMUIECKHX W HPPALMOHATBHBIX ypaBHEHUIA. CHCTEMbI
TIOKa3aTeNbHBIX, JIOrapH(PMUYECKHX H HPPALHOHATIBLHBIX HEPABEHCTB.

Dopmyna Bunoma Helomona. Pewenue ypasnenuti cmenenu eviwe 2 cneyuansnblx 6ud0s.
Teopema Buema, meopema bBesy. Ilpusodumsie u Henpugodumvie mmnozounens. Ochoenas
meopema anzeopui. Cummempuyeckue mnozounenst. Juogpanmoswvr ypasnenus. Cymmbl u Aok,
MEemOoObL CyMMUPOBAHUS U RPUSHAKU CXOOUMOCIILL.

Mmnoocecmesa na koopounammoii nnockocmu.

I'eomeTpus

Ilosropenne. PemeHue 3amay ¢ MCNONB30BaHHEM CBOIICTB ¢Guryp Ha MIOCKOCTH.
Pemenue 3anay Ha 10Ka3aTeNnbCTBO M MOCTPOEHHE KOHTPIPHMEPOB. [IpHMeHeHHe NPOCTEHIIHX
JIOTHYECKHX MNpaBuil. PelleHwe 3amad ¢  HCNONB30BAHHEM TEOPEM O TPEYTONBHHKAX,
COOTHONICHHI! B MPAMOYTOJIBHBIX TPEYrOIbHHUKAX, (PAKTOB, CBA3AHHBIX C YETHIPEXYTONbHHKAMH.
Pemenne 3ana4 ¢ ucmonk3oBaHneM (akToB, CBA3AHHBIX C OKPYKHOCTSMH. Pelnenue 3anay Ha
M3MEPEHHS Ha IUIOCKOCTH, BBIYMCIICHUS IMH W TUIomaned. Pewenue 3adau ¢ nomouywio
8EKMOpPO8 U KOOpOUHam.

Harnsnuaas crepeomerpus. Ipusma, napaiienenunen, mupaMu/a, TETpaszp.

OCHOBHBI€ [IOHATHS T€OMETPHH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH U CIIEACTBHSA U3 HHUX.
Ilonamue 06 axcuomamuueckom memode.

[loctpoenne  ceueHHil  MHOTOrPaHHHKOB  METOIOM  CIIEIOB. LlenTpanbHoe
npoekTupoBanue. [locTpoenne cedeHnit MHOrOrpaHHUKOB METOOM TIPOEKLIHIA.

CkpewmmBaromuecs npsAMEIE B IPOCTPAHCTBE. YTON MEXIy HUMH. Menodwl naxoscdenus
DPACCMOAHUY MeHCOY CKPeUWUBAIOUSUMUCS NPAMBIMIU.

Teopembl 0 mapaIensHOCTH MPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE. [TapannensHoe
TNIPOEKTHPOBaHHE U u300paxkeHne Gpuryp. I'eomempuneckue mecma movex 6 npocmpancmae.

[lepneHaMKynApHOCTE MPAMO ©  MIIOCKOCTH. OpTOroHANBHOE NPOEKTHPOBAHHE.
Haknonneie u npoekuun. Teopema o Tpex mepneHmukynspax. Jocmpausanue mempasopa 00
napannenenuneoa.

Paccrosuus Mexny d¢urypamu B npocrpanctse. OO6umMil  mepreHIMKYIp IBYX
CKPELHBAIOLIUXCS [IPAMBIX.

Yriel B mpocTpaHcTBe. [lepreHAHKynspHBIE MIOCKOCTH. Ilepnenouxynsiprnoe ceuenue
npuszmel. Tpexapanuwlil u MHO202paHHbLLL Y201

Bupt MHOTOrpaHHUKOB. Pazeepmiu MHo202pantuKa.

Teopema Diinepa. IIpaBuibHbIE MHOTOTPAHHHUKH.

Ipusma.  Ilapannenemumen.  CaoiicTBa — mapajuleenumena. ITpsamoyronsHeIit
napajuienenunes. HakioHHEbIe IpU3MBIL.

lupamuna. Bumsl nupamun. DneMeHTHl NpPaBUIBHON [HPAMHIBL. IMupamunsr ¢
PaBHOHAKIIOHEHHBIMH pebpaMH M TPaHsAMH, UX OCHOBHBIE CBOHCTBA.

Ilnomanyu mMoBepXHOCTEH MHOTOTPAHHHKOB. :

11 kaace.
Yriay0/1eHHbIH ypoBeHb
AJjrefpa u HayaJa aHaJIM3a
Ilepuonnueckne QyHKUMM W HAUMEHBIIMH MEPHOL. Tpuronomerpuyeckue ¢yHkuuU
HHCIIOBOrO apryMeHTa y=cosx, y=sinx, y=tgx, y=ctgx. CsoiictBa u rpaduku




TPHUTOHOMETPUYECKUX (DYHKITHH.

OGparHele TPUrOHOMETpHYECKHE (DYHKIMH, HX [VIABHbIE 3HAYEHUS, CBONWCTBA U rpaduKH.

IlepBuYHbIE NpPENCTABIEHHS O MHOXECTBE KOMIUIEKCHBIX uuCel. /eiicmeust c
Komnaexkchoimu yucnamu. Komnnexcrno conpsasicennole wucna. Mooyas u apeymenm wucna.
Tpuzonomempuueckas gpopma komnaexkcnozo yucna. Pewenue ypasnenuti 6 KOMIIEKCHbIX YUCIAX.
Bzaumuo obpatusie Gynkuun. I'paduku B3anMHO 06paTHBIX (GYHKLIHIL.

YpaBHEHHS, CHCTEMB] YPAaBHEHHUI C TAPaMETPOM.

Ilonstue npenena dynkunu B Touke. [Tomamue npedena ¢yuxyuu 6 Geckoneunocmu.
Acumnmomur  zpagpuxa gynxyuu. Cpasnenue 6GeckoHeuHO MAnbix U OECKOHEUHO GONbULLY.
HenpepsiBaocts dyukuuu. Ceoticmea nenpepwisnuix gynxyuii. Teopemna Bettepumpacca.

Huddepennupyemocts dynkuun. Ilpoussomnas ¢ymkuum B Touke. KacatenbHas x
rpaduky ¢yHkuuu. leomeTpuueckuit u (u3MUECKHH CMBICT MPOM3BONHOIA. IIpumenenue
npouseoonou 6  ¢usuke.  TIpOM3BOAHBIE  3NEMEHTAPHBIX  (YHKLHIA. [TpaBuia
auddeperpoBanus.

Bropas npousBonHas, ee reoMeTpuuecKuil ¥ GH3NIECKHI CMBICI.

Touku sxcTpeMyma (MakcuMyMa W MuUHMMYMa). MccnenoBanue JJIEMEHTAPHBIX QYHKIHIT
Ha TOYKH 3KCTPEMyMa, HauOoibllee M HAaUMEHbLICE 3HAYEHHE C IOMOIILIO MPOM3BOIHOIL.
Tlocmpoenue zpaguros gynxyuii ¢ nomouspio npouseodmsvix. Ilpumenenue npou3600HOU Npu
peuenuu 3a0au.

Ilepsoo6pasnas. Heonpenenenusiit uuterpan. Ilepoobpasmsie 3JIEMEHTAPHBIX (DYHKUHH.
[lnomams xpuBonMHEHHOH Tpameuuu. Popmyna Herorona-JleiiGHuma. OnpeneneHHbI#H
MHTETpall. Buiuucnenue naowadei nnockux gueyp u o6vbemos men 6pawjenus ¢ nOMOUbIO
unmezpana..

Memooe: pewuenus gynkyuonansuuix ypasrenuii u nepaserncme.

I'eomerpus

Tena Bpamenus: uAIMHAD, KOHYC, Wap u cdepa. CedeHus WIMHIPA, KOHYCA I LIAPA.
IITapoBoii cerMeHT, mapoBo#i CIIOH, IAPOBOH CEKTOP (KOHYC).

YceyeHHas MUpaMua U YCEUESHHBIH KOHYC. Dnemenmel cghepuueckoii 2eomempuu. Konuueckue
ceuenus.

Kacarenbuble npsameie u nnockoctd. Brucannsie u omucanusie cdepbl. Kacaowuecs
chepor. Kombunayuu men spawenus.

Bexrope! i koopauuatel. CyMMa BEKTOPOB, yMHOKEHHE BEKTOPA Ha YHCIO. YTOI MEKILY
BekTOpamu. CKansipHOE MPOU3BEICHHE.

YpasHenne mnuockoctd. DopMyna pPaCCTOSHHS MEXAY TOYKAMH. YpaBHEHHE CQCpbI.
Dopmyna paccmosnus om mouxu 0o nrockocmu. Cnocobsl 3adanus npsmoi YpasHeHuaMIu.
Pewenue 3adau u doxazamenbcmeo meopem ¢ nomowpio 8eKmopos 1 Memodom KoopouHam.
Onemenmer 2eomempuu macc.

HonsTtie 06beMa. O6BeMEI MHOTOrpaHHHKOB. OGBEMEI TN BPALICHHS. AKcuombl 06bema.
Bri6oo gopmyn obvemos npamoyzonvro2o naparnenenuneda, npusiml u nupamudbl. Doprynv
015 HaxodicoeHus obvema mempasopa. Teopembl 06 OMHOWEHUSX 06bEMOE.

Tlpunooicenus unmezpana x eviuucienuio obvemos u nosepxwocmeri men epawenus. Iowads
cgpepuueckozo nosica. Obvem waposozo cnos. Ipumenenue o6veros npu peuieHuu 3a0avy.
[Lnomans cheps.

Paseepmka yunundpa u konyca. Ilnowmans NOBEpXHOCTH MUIHHAPA H KOHYCA.

Kom0OuHalmu MHOTOrpaHHHMKOB ¥ TeJl BpalleHHs. :

Honobue B mpoctpanctee. OTHOMIEHHE 06HEMOB M TUIOMIAEH TOBEPXHOCTEH OZOGHBIX
¢uryp.

Heusxcenus 6 npocmpancmee: napanienshblii NEPEHOC, CUMMEMPUS OMHOCUMETLHO NAOCKOCM,
YEHMPANLHAS, CUMMEMPUS, NOEOPOM OMHOCUMETbHO NPSIMOLL.

Ilpeobpasosanue nodobus, eomomemus. Pewenue 3a0ay Ha NIOCKOCMU C UCNONb30GAHUEM
CmepeomMempuyecKkux Menooos.




BeposiTHOCTL M cTaTHCTHKA, JIOrHKA, TeOpUs rpadioB 1 KOMOHHATOpPHKA

IloBropenne. Ucnons3oBanue Tabmuy ©u AMArpaMM IS [PEACTABICHHS AAHHBIX.
Pemrenne 3anay Ha NpUMeHEHHE ONKMCATENbHBIX XaPAKTEPHCTHK YHCIOBBIX HabOpOB: CpemHuUX,
HaHOONBIIETO W HAUMEHBIIErO 3HAYEHHs, PasMaxa, JHUCIIEPCHH U CTaHJapTHOTO OTKJIOHEHHS.
Brruncienne 4acToT M BepOATHOCTElHl COOBITHIL. BBIYHCIEHHME BEPOSTHOCTEH B OMBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH HcxonaMu. Mcnons3oBanue koMOuHaTopuky. Brluncienue
BEPOATHOCTEH HE3aBUCHMBIX COOBITHIL. crons3oBanme (OpMyibl CIIOKEHHS BEPOSTHOCTEH,
nuarpamm Jiiiepa, 1epeBa BeposTHoOCTeH, hopmynsl Bepaymmm.

YcnoBHas BepOATHOCT. IIPAaBHIIO yMHOXEHHsS BEPOATHOCTEIN. @opmyna noNHOM
BEPOATHOCTH.  JlUCKpETHBIE ClydaiiHble BENMYMHBI M pachpencncHus. COBMECTHbIE
pacnpeneneHus. Pacnpenenenne CyMMbl M NPOU3BENEHHsS HE3ABUCHMbIX CIIYYaiiHBIX BEIHYHH.
Maremarnueckoe 0XxuaHHE U UCTIEPCHS CITyYaiiHOM BelH4uHbl. MaTeMaTHueckoe OKHAAHHUE 1
AUCTIEPCHS CYMMBI CIIy4aiHBIX BETMYHUH.
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YYEBHO-METOJUYECKOE OBECNEYEHWME MPOrPAMMDbI

YyebHan nuteparypa

1. YuebHuk: Anrebpa u Havana aHanusa ans 10 knacca, asTopos: KO.M. Kanarun,
t0.B. Cupopos, M.B. Tkauesa, H.E. degoposa u M.WU. LLabyHuH , nog, pegakume
A.B. MuxuyeHko.-M.lMpocseweHue, 2018-2020

2. YuebHuk: Anrebpa u Hayana aHanusa ana 11 knacca, astopos: F0.M. Kanarun,
HO0.B. Cupopos, M.B. Tkauesa, H.E. degoposa u M.U. LLlé6yHMH, nog, peaakunen
A.B. uxueHko.-M.lMpocseweHue, 2018-2020

3. Y4yebHuk: J1.C. AtaHacsaH, B.®. bytycos, C.5. Kagomues, J1.C. Kucunesa, 3.T. MO3HAK.
leometpua, 10-11. YyebHuk gna obuieobpasosarteibHbIX yypexkaeHunin. 6a3osbii u
MpodunbHbii yposHU/-Mocksa: «lpocseleHune», 2016

4 [inpaktnueckue matepuansl ana 10 u 11 u knacca, asTopos: M.U. WabyHuH,
M.B. TkaueBa, H.E. ®epgoposa, O.H. [lobposa. — M.MpocseueHune, 2018-2020

5. U3syueHue anrebpbl n Havana aHanmusa B 10 u 11 Knacce. KHura gas yumtena.
AsTopsbi: H.E. ®epoposa, M.B. Tkauesa,- M.lMpocseweHne, 2018

dononHutenbHana U meToguyeckas uTeparypa
1. Anrebpa u Hayana maTemaTuyeckoro aHanusa. CbopHuk paboumnx nporpamm. 10-11
Knaccol. ba3osblit M yrnybaeHHbI ypoBHU: yuebHoe nocobue ansa yuutenei
obueobpasosatenbHbix opraHusaumii/. Cocrasutens: T.A. Bypmuctposa.-
M.lMpocsewweHune, 2016
2. Teometpua. C6opHUK paboumx nporpamm. 10-11 Knaccol. 5a3oBbIv U yraybAeHHbI
ypoBHM: yuebHoe nocobue ans yuutenei obuieobpasosartenbHbix opraHusaumii/.
Cocrasutens: T.A. Bypmuctposa.- M.lMpocseuieHue, 2016
3. CamocroaTesibHble U KOHTPObHbIe paboTbl. Aarebpa 10-11 knacc. A.M. Epwosa
4. MartemaTuKa B WKone. EXxemecauHbIil HayuHO-METOAUYECKUIA KypHan.

dneKTPOHHble 0bpasoBaTenbHble pecypcbl

1. Yuutenbckuit noptan WWW.UCHPORTAL.RU

CeTb TBOpYECKUX yuntenei http://it-

n.ru/communities.aspx?cat no4510&tmpl=com

EanHasa konnekuua obpasosatenbHbix pecypcos : www/school-collektion.edu.ru
CaifT OTKpbITOro 6aHKa 3aganni EM ®UNU http://os.fipi.ru/home/1

Cait pna camoobpasoBaHuA 1 OH-NalH TecTuposanus http://uztest/ru/
AuncraHumoHHas obyyatowan cuctema Ans NOArOTOBKM K 3K3ameHy « PELLIY EM»
http:// pewyers.p, http://reshuege.ru
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YYEBHO-TEMATUYECKWUIA NNAH

10 KNNACC

CopgepxaHue yyebHOro matepuana Yacel
BBogHOe nosTOpeHue Kypca anrebpsl 9 _ 7
Knacca
denumocTtb uncen 10
MHoro4neHsbl. Anrebpanueckue 14
ypaBHeHus
CreneHb C AeWCTBUTENbHBIM NOKasaTenem 13
CreneHHan ¢yHKUmA 16
MokasaTtenbHasa pyHKUUA 11
Jlorapuomuueckan GpyHKUUA 17
TpuroHomeTpuyeckue Gopmynbl 24
TpuroHomeTpuyeckue ypaBHeHus 21
Utorosoe noetopeHue Kypca anrebpbl 10 3

Knacca

HekoTtopble cBefeHUA U3 NIaHUMETPUK 12
BBegeHue B cTepeomeTpuio 3
MapannenbHOCTb NPAMbIX U NAOCKOCTEl 16
MepneHaUKyNApHOCTb NPAMbIX U 17
NAOCKOCTEN
MHororpaHHUKuM 14
UTorosoe nosTopeHue Kypca reometpum 6
10 knacca
Bcero 204




11 knacc

CopgepxaHue yuebHOro matepmana

Konunyectso 4acos

MosTopeHune yyebHoro Kypca 10 Knacca 4
TpuroHomeTpuyeckue GyHKUUM 19
lMpoun3BoaHan U ee reoMeTpUYECKMA CMbICA 22
MpumeHeHUe NPOM3BOAHOM K UCCNEA0BAHUIO 16
bYyHKLMMA

MNepBoobpasHasa U uHTerpan 15
KombuHaTopuka 10
INeMEeHTbl TeOpUU BEPOATHOCTEN 8
YpaBHEHUA U HepaBeHCTBaA C ABYMA 10
nepemeHHbIMU

UTorosoe nosTopeHune Kypca anrebpbl 1 32
Hayana maTtemMaTM4ecKoro aHanusa

MosTopeHue Kypca 10 Knacca 3
BeKTOpbl B NpOCTPaHCTBE 6
MeTon KOOpAWHAT B NPOCTPAHCTBE 15
LUunanHap, KoHyc, wap 16
O6bvembl Ten 17
UTorosoe noBTopeHue Kypca reomeTpuu 11

Bcero

204




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 722671968566237128169706768058107758750791459329
Bnageney MNogoidHuuybiHa Onkra GegopoBHa
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