AHHOTANHA

K padoueii mporpamme nmo matematuke s 10-11 kiacca
Pabouas mporpamma mo MmatemaTuke miist 10-11 kaccoB cocTaBieHa HA OCHOBE aBTOPCKON TPOTPaMMBI 10 anredpe
1 HaganmaMm Matemarndeckoro aHanmza 10-11 k. FO.M. Komsaruna, M.B. Tkauésa, u np , 1o reomerpun 10-11
COCTaBIIeHa Ha OCHOBE aBTOPCKO# mporpammsel oA penakmuei JI.C. Aranacsaa, B.®. Byry3osa ¢ yuetom
TpeOOBaHMUI1 CIEAYIONINX HOPMATHBHBIX JOKYMEHTOB:
1. depepanbHoro 3akona PO «O6 obpasoBaHuny
2. ®enepanbHbI KOMIIOHEHT FOCY/IapCTBEHHOT'O 00pa30BaTEIbHOTIO CTaHapTa HayaJIbHOTO 00IIEr0, OCHOBHOTO
o0rero u cpemHero (monHoro) obiero oopasosanus ([Ipukaz MO P® ot 05.03.2004 Ne1089).
3.ITporpammsl 001eoOpa3oBarenbHbIX yupeskaeHnid. Maremaruka. 10-11 / Coct. Bypmucrposa T.A. — M.:
IIpocsemenue, 2009.)
4.Paboune nporpammbl o anredpe n Hayanam ananusza 10-11 FO.M. Konsrun, M.B. Tkauésa, u ap.
5. ABTOpCKO# TporpamMMbl 1o TeoMeTpru 1ox penakiuei JI.C. Aranacsua, B.®. Byry3osa.
6. @enepanbHOTO TIepevHs yUeOHUKOB, PEKOMEHIOBAaHHBIX MuHICTEpcTBOM 00pa3oBanus Poccuiickoit dexepannn
K UCTIOJIb30BaHMIO B 00pa30BaTEIEHOM IpoIiecce B 00meodpa3oBaTenbHbIX yapesxxaeansax Ha 2017-2018 yueOnsbrit
TOf.
7. Yaebuuk: Anredpa ms 10-11 kimaceB o6meo0pazoBaTenbHBIX yupexneruit. / [Tox pen. LA, Amumosa, FO.M.
Komsaruna Tkayes u ap. //Mocksa [IpocBemenue, 2017
8. YueOnuk ['eomerpus 10-11 / aprop JI.C.Aranacss : M [Ipocsemmenue, 2009t
Pa6ouas nporpamma anst 10-11 kmaccoB paccuntana Ha 340 yueOHbIx yacoB ( 1704. B 10 ximacce, 1654. B 11
KJiacce), o 5 4acoB B HEZEIIIO.
Hean

W3ydyenue MareMaTHKH Ha CTYIIEHU CPEJHETO IMOJHOr0 00pa30BaHusl HAMPABJICHO HA JOCTHIKEHHE CIIEIYIOIINX
Lejei:

* OBJIQICHIE CHCTEMON MaTeMaTHIECKUX 3HAHUHM M YMEHUH, HEOOXOMMBIX JUIS IPUMEHEHHS B IIPAKTUIECKOM
JEATEIIBHOCTH, N3yYECHNUS] CMEKHBIX AUCIUIUINH, TIPOAOIDKEHHIS 00pa30BaHMUs;

* MHTEINIEKTyaJIbHOE Pa3BUTHE, (OPMUPOBAHHE KAYECTB IMYHOCTH, HEOOXOANMBIX YEJIOBEKY VIS TIOJTHOLICHHOM
JKM3HU B COBPEMEHHOM OOIIIECTBE, CBOICTBCHHBIX MaTEMaTHUECKOH NEATEILHOCTH: SICHOCTH ¥ TOYHOCTH MBICIIH,
KPUTHYHOCTU MBIIICHNS, HHTYHIINH, JIOTHIECKOTO MBIIUICHHS, 3JIEMEHTOB aJITOPUTMHYECKOI KyJIbTYpBHI,
MPOCTPAaHCTBEHHBIX MPEICTABICHUH, CIIOCOOHOCTH K MTPEOI0ICHHIO TPYIHOCTEH;

* (hopMHpOBaHUE MPEICTABICHUN 00 HICSIX M METOJaX MaTEMATHKK KaK YHUBEPCAJIBHOTO SI3bIKa HAYKH M TEXHHUKH,
Cpe/CTBa MOZEIMPOBAHUS SIBJICHUH U MPOILIECCOB;

* BOCIHUTAHUC KYJbTYPBI IUYHOCTH, OTHOUICHUA K MaTEMATUKE KaK K 4aCTH O6HICIICHOBC‘-ICCKOI‘/II KYyJbTYPHI,
urparomieii oco6yro poJib B 00IIECTBEHHOM Pa3BUTHH.

3anauu III crynenu o0pa3zoBanus:

3agagaMu cpegHero (IoJHOT0) 001ero 00pa3oBaHus SBIAIOTCS Pa3BUTHE HHTEPECa K MO3HAHUIO M TBOPUYECKHUX
criocoOHocTel oOyuaromerocs, GOpMUPOBaHNE HABBIKOB CAMOCTOSATENIHLHON ydeOHOM NesTeTbHOCTH Ha OCHOBE
T epeHITHAITIN 00yICHUS.

Oo0mas xapakTepucTuKa y4e0HOro npeamera

Maremarnueckoe 00pa3oBaHUe B CpeTHEN MIKOJIE CKJIAIBIBACTCS U3 CIEAYIOIINX COJIePKATEIbHBIX KOMIIOHEHTOB
(TouHble Ha3BaHUs OJIOKOB): aiuredpa U Havala aHallu3a; FeOMETPHS; AIEMEHTH KOMOWHATOPUKHU, TEOPUU
BEPOSATHOCTEH, CTATUCTUKH U JJOTHKH. B CBOEI COBOKYITHOCTH OHU OTPa)aroT OOTaThIi ONBIT 00y4YeHHsI MaTeMaTHKe
B Halleu CTpaH€, YYUTBIBAIOT COBPEMEHHBIC TCHACHIIUN OTECUYCCTBEHHON U 3apy6e)KHoﬁ IIKOJIBbI U MO3BOJIAIOT
peann3oBaTh MOCTABJICHHBIE MTEPE IKOJIbHBIM 00pa30BaHUEM LIeJIM Ha HHPOPMAIIMOHHO EMKOM U MPAKTUYECKH
3HaYMMOM MaTe€puale. Ot COACPKATECIIbHBIC KOMIIOHEHTDI, pa3BUBAsAChH HA POTXKECHUN BCEX JIET 06y‘16HI/I${,
€CTECTBEHHBIM 00pa30M MEPEIIeTATCS U B3aUMOICHCTBYIOT B YUEOHBIX Kypcax.

AureOpa 1 Havasia aHanu3a HalelneHa Ha () OpMHpOBaHHE MAaTEMaTHYECKOTo alnapara Juisl peleHus 3a1a4 13
MaTeMaTHKH, CMEXXHBIX MIPEJMETOB, OKPYKAIOIIEH peanbHOCTH. SI3bIK anreOphl M0 JYepKUBAET 3HAYCHUE
MaTeMaTHKH KaK sI3bIKa JUIS TIOCTPOCHHUSI MaTEMaTHYECKUX MOJIEIICH, TIPOIIECCOB U SBIEHUH PealbHOTO MHpa.

OO1mey4yeOHbIe yMEHHMS, HABBIKK U CTIOCOOBI IeSITEIbHOCTH

B xone n3ydueHnss MaTeMaTHKU B Kypce CTapiieil IIKOJIbI yJalrecs IIPOA0JKAI0T OBJIaIeHHE pa3HOOOpa3HBIMU
CHoco0amMu AesTeIbHOCTH, IPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

- IPOBEACHUA TOKAa3aTCIbHBIX paCCy)K}IeHHﬁ, JIOTHYECKOTO 000CHOBAHUS BBIBOJIOB,

- UCTIOJIb30BAHUA PA3JIMYHBIX SA3bIKOB MATEMATHUKHN JIA UJUTFOCTPALINU, UHTCPIIPETALINN, apTyMEHTAIUN 1
JIOKa3aTeNbCTRa,;

- pelIeHre IMUPOKOTo Kilacca 3aad u3 pa3inyHbIX Pa3lelioB Kypca, IOMCKOBOM U TBOPUECKOH NeTeIbHOCTH
IIpy pCIICHUM 3aJ1a4 TMOBBIIIIEHHOHN CII0KHOCTU M HETUITOBBIX 3aaa4,

- INIAHWPOBAHUS U OCYIIECTBIICHUS alTOPUTMHUYECKON IESTENEHOCTH: BBITIOIHEHHS M CAMOCTOSITEIILHOTO
COCTaBJICHUS AJITOPUTMUYECKHUX MPENUCAHNI N MHCTPYKIUH Ha MaTeMaTHIeCKOM MaTepHalle; NCIIOJIb30BaHUS U
CaMOCTOSATEILHOTO COCTaBJIEHHs (POPMYJT HA OCHOBE OOOOIIEHHUS YaCTHBIX CIy4aeB U pPe3yIbTaTOB SKCIEPHMEHTa,;
BBITIOJTHEHHS] PACUETOB NMPAKTHUECKOTO XapaKTepa;



- IOCTPOGHHUS W MCCIIEIOBAHMA MaTeMaTHYECKUX MOJIENei 11 ONMCAaHMS U PeLIeHHs IPUKIIAIHBIX 33134, 3319
U3 CMEXKHBIX JUCLUIUINH ¥ PealbHOMN XKU3HH; IIPOBEPKH U OLICHKH PE3yJIbTaTOB CBOCH pabOThl, COOTHECEHHS HX C
HIOCTaBJICHHOM 3a/ja4eH, ¢ IMYHBIM )KU3HEHHBIM OIIBITOM;

- CAMOCTOATENFHON pabOTHI C HICTOYHUKAMHU MH()OpMAINH, aHaJI3a, 0000IICHNS M CHCTEMAaTH3aIHH
HOJIy4eHHOW HH(pOPMAIHY, HHTETPHUPOBAHUS €€ B JIMYHBIH OIIBIT.

O0s3aTeNbHBII MHHHMYM COJCPKAHUS OCHOBHON 00pa30BaTeIbHONM NPOrpaMMBbI

YucoBble U 0yKBeHHBbIE BBIPAKEHHS

Kopens crenenu n>1 u ero coiictBa. CTeneHs ¢ pallMOHATIBHBIM [TOKa3aTelIeM U ee cBoicTBa. [lonarue o
CTETIEHU ¢ ACUCTBUTEIbHBIM NTOKa3aTeneM. CBOIcTBA CTENEHU C IeHCTBUTENBHBIM IIOKA3aTENIEM.

Jlorapudm uncna. OCHOBHOE JIorapudMuuecKoe ToxkaecTBo. Jlorapudm npousBeneHus, 4acTHOTO, CTEIICHHY;
mepexo; K HOBOMY OCHOBAHUIO. JIeCATHIHBIN W HATYpANbHBIH JTOTapu()MBI, YHCIIO €.

IIpeoOpazoBaHus BEIpaXEHHUH, BKIIOYAIOIINX apU(PMETHIECKUE ONIEPaIiH, a TAKXKE OIIEPalliy BO3BEICHHS B
CTEICHb U JIOTapHU(PMUPOBAHUSL.

Tpuronomerpus

CuHyc, KOCHHYC, TAHTCHC, KOTAaHT€HC POXU3BOJIBHOTO yria. Pagnannas mepa yriaa. CHHyC, KOCHHYC, TAHT'€HC U
KoTaHreHe gncia. OCHOBHBIE TPUTOHOMETPUUIECKHE ToXAecTBa. Dopmyitsl npuBeneHus. CHHYC, KOCHHYC U TAHTEHC
CYMMBI 1 pa3HOCTH JIBYX yriioB. CHHYC U KOCHHYC JIBOHHOTO yriia. @opmMyiisl mosoBuHHOTO yria. [IpeobpasoBanus
CYMMBI TPUTOHOMETPUYECKHX (PYHKLHUI B IPON3BEICHHE U IPOU3BEACHUS B CyMMY. Bripaxkenue
TPUTOHOMETpUUECKUX (DYHKILMI Yepe3 TaHr'€HC MOJOBHHHOTO aprymenTa. [Ipeobpa3oBaHusi TPUTOHOMETPUYECKUX
BeIpaxkeHuil. [Ipocreiiye TpPUroHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA.
ApKCHHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTAHI€HC.

DyHKUMHT

Oynaknun. O0nacTh onpeAeTeHs U MHOKECTBO 3HaueHH. ['paduk ¢pyaxmun. [Toctpoenue rpadmukos QyHKIHIA,
3aJJaHHBIX Pa3IMIHBIMHU crioco0amu. CBONHCTBA (QYHKIMI: MOHOTOHHOCTbD, Y€THOCTh U HEUETHOCTh, IEPHOANIHOCTD,
OTpaHUIEHHOCTh. [IpoMeXyTKH Bo3pacTaHHs M yObIBaHNS, HAHOOJbIIIee U HANMEHBIIICE 3HAYCHHSI, TOUKH
9KCTpeMyMa (JTJOKaJIbHOTO MaKCHMyMa W MUHMMYyMa). BzanMHo oOpatHble pyHKnmu. OOiacTs onpenesneHus 1
o0nacTh 3HaueHUN 00paTHOH QyHKIUH. ['paduk odpatHoi pyrkumnu. Haxoxmenune GpyHKINN, 0OpaTHOW TaHHOH.
Tpuronomerpuyeckre GpyHKINH, KX CBOMCTBA U rpaMKu, IEPUOMIHOCTh, OCHOBHOM nepuoz. OOpaTHbie
TPUTOHOMETpPUUECKHE (QYHKIIMH, UX CBOMCTBA U TI'padHKH.

INokazatenbHas QyHKuus (IKCIIOHEHTA), €€ CBOMCTBA U rpaduk.
Jlorapupmudeckas GpyHkuus, e€ cBolicTBa u rpaduk.
Hauvana maTemMaTH4ecKoro aHajausa

INonsiTue o mpezaese Nocae10BaTEIbHOCTH.

[MonsaTue o Mpon3BoAHON HYHKINH, PU3HISCKIH U TECOMETPUICCKAN CMBICT IIPOU3BOIHON. Y paBHCHHE
KacaTtesIbHO K rpaduky ¢pyHkun. [Ipon3BOHEIE CYMMBI, pa3HOCTH, ITPOU3BECHUS U YacTHOTO. [Ipon3BoHbIE
OCHOBHBIX dJIeMEHTapHBIX QyHKIu. [Ipon3BomHbIe coX)HON 1 00paTHOW (yHKIHMI. BTopas mponsBoaHas.
[IprmeHeHne MPOM3BOAHON K MCCIIEAOBaHUIO (DYHKIUH U TOCTpoeH o rpadukos. Mcnoap30BaHne MPOU3BOAHBIX
NP peLIeHUH ypaBHEHUH W HEPABEHCTB, NIPH PEIICHUH TEKCTOBBIX, PU3MIECKUX M TEOMETPHUUECKHX 33/1a4,
Hax0XJICHUU HaHOONBIINX N HAUMEHBIINX 3HAYCHHH.

[Tnomanp kpuBonuHEHHOU Tpanenuu. [lorstue 06 onpeaenennom unterpane. [leppoodbpasnas. [lepBoodpasznbie
aneMeHTapHbIX (QyHKuui. [IpaBuia Beruncnenus nepsoodpasusix. opmyna Herorona-Jleiibouuna.

ITpumMeps! HCIIOIB30BAHUS TPOU3BOAHOM I HAXOXKACHUS HAWTYUIIETO PEeLIeHNs B PUKIaJHBIX 3aadax.
Haxoxaenue ckopocTH uis mpoliecca, 3a1aHHoro ¢popmyiiol uin rpaduxoM. [Ipumepsl npuMeHeHHs UHTErpaia B
(u3nke u reomeTpun. BTopas mpousBogHag U ee GU3NUECKUI CMBICI.

YpaBHeHus U HepaBeHCTBA

Pemenne pannoHanbHbIX, MOKA3aTEIbHBIX, JIOTApU(PMUUECKIX YpaBHEHUH U HepaBeHCTB. Pemenue
MPPALMOHAIBHBIX U TPHTOHOMETPUYECKUX YPaBHEHUH U HEPABEHCTB.

OCHOBHBIE NTPHEMBI PELICHHUS CHCTEM ypaBHEHHH: 1T0JICTAHOBKA, aIreOpandecKkoe CI0KEHHE, BBEACHHE HOBBIX
TIepeMEHHBIX. PaBHOCHIIBHOCTD ypaBHEHHUH, HEPaBEHCTB, CHCTEM. PellieHne cucteM ypaBHEHHUH ¢ IBYMS
HEW3BECTHBIMU ITPOCTEHIINX TUITOB. Pemienne cucteM HEpaBeHCTB C OHON ITePEMEHHOH.

Hcnonp30BaHmne CBOMCTB M rpauKoB (PYHKIMIA TPH PELICHUN YpaBHEHHUI 1 HEpaBEHCTB. MeTo1 HHTEpBaJOB.
M3o06pakeHne Ha KOOPAMHATHOHN IJIOCKOCTH MHOYKECTBA PEIICHIH ypaBHEHUH M HEPABEHCTB C ABYMS
MEPEMEHHBIMHA U UX CHCTEM.

[IpuMeHeHne MaTeMaTHIECKIX METOJIOB IS PELICHUS COACeP KaTeIbHBIX 3a/1ad U3 Pa3INIHBIX 00JacTell HAyKH
MpaKkTUKU. VIHTepIpeTanys pe3ynbTaTa, yueT peaJbHbIX OTrpaHMICHHH.

JJieMeHThbl KOMOMHATOPUKH, TEOPHST BEPOSITHOCTH

TabnuuHoe 1 rpaduuecKkoe NnpecTaBleHne JaHHBIX. YNCIIOBbIE XapaKTEPUCTHUKH PSIJIOB JaHHBIX.

IToouepenHbIi 1 OTHOBPEMEHHBIH BEIOOP HECKOJIIBKHX 3JIEMEHTOB U3 KOHEYHOTO MHOXecTBa. Dopmyisl uncia
IIepecTaHOBOK, COYETAaHHUH, pa3MelieHni. Pemenne komOuHaTopHeIX 3a1a4. @opmyna 6unoma Herorona. CBoiicTBa
O6uHoMuanbHBIX K03 duumentos. Tpeyronsauk Ilackans.



DneMeHTapHbIE U CIOKHbBIE COOBITHS. PaccMOTpeHHE CIly4aeB M BEPOSITHOCT CYMMbI HECOBMECTHBIX COOBITHH,
BEPOSITHOCTH IIPOTHBOIIOJIOKHOTO cOoOBITHS. [IoHATHE O HE3aBHCHMOCTH COOBITHH. BeposTHOCTB M cTaTHCTHIECKAS
YacTOTa HACTYIUICHUS COOBITHSL.

I'eomerpus

ITpsmble 1 MIOCKOCTH B pocTpaHcTBe. OCHOBHBIE MOHITHS CTEPEOMETPHH (TOUKA, MPSIMasi, INIOCKOCTb,
npoctpancTBo). [ToHsTHE 00 aKCHOMATHIECKOM CITOCO0E TIOCTPOCHHUS TCOMETPHUH.

[Nepecekaromuecs, mapajuieibHble U CKPEIUBAIOLINECS PSAMbIE. YTOJI MEKAY MPSIMBIMH B TIPOCTPAHCTBE.
[epneHauKyYIIPHOCTD NPSAMBIX. [lapanieabHOCTh U EPIECHIUKYISPHOCTD PSIMOM M INTOCKOCTH, PU3HAKH U
cBoiicTBa. Teopema o Tpex meprneHauKysipax. [lepneHuKyIap 1 HaKJIOHHAS K IUIOCKOCTH. YTOJ MEXAY MPSIMOU U
TUIOCKOCTBIO.

[MapannensHOCTh IIOCKOCTEH, MEPIEHIUKYISIPHOCTD IUNIOCKOCTEH, TPU3HAKK M CBOMCTBA. [IBYrpaHHbIH yro,
JIMHEHHBIN YTOJI IBYTPaHHOTO YIJIa.

PaccTosiHMA OT TOYKH 10 MIIOCKOCTH. PaccTosiHME OT IMpsAMOMH 10 MIOCKOCTH. PaccTosgHne Mexy
MapaJuIeIbHBIMY TIOCKOCTSIMU. PaccTosiHIE MEX Ty CKPEIINBAIOIIMUCS MPSIMBIMH.

[MapannensHoe mpoexTupoBanue. OpTOroHaAILHOE MPOEKTUPOBaHHUE. [1I0mans OpTOroOHAIEHOM ITPOEKINT
MHOTOYTOJIbHUKA. V300pakeHre MpOCTpaHCTBEHHBIX (uryp. LleHTpanbHOe MPOEKTHPOBAHNUE.

MHuororpanauky. Bepmmnsl, pedpa, rpaHi MHOTOTpaHHHUKA. Pa3BepTka. MHOTOrpaHHbBIE YIIbl. BRIMyKITEIe
MHororpaHHukH. Teopema Ditnepa.

[Ipusma, ee ocHoBaHusl, OOKOBBIE pedpa, BEICOTA, OOKOBAst HOBEPXHOCTb. [IpsiMast 1 HAKJIOHHAsI TIPU3MA.
[MpaBunbHas npusMma. [apamtenenunen. Kyo.

IMupamupa, ee ocHoBaHME, OOKOBEBIE pedpa, BBICOTA, OOKOBas IOBEPXHOCTh. TpeyroibpHas nupamua.
IIpaBuiibHas nupamua. Y ceyeHHas MUpaMuaa.

CumMeTpuu B Ky0Oe, B apaJuleNienuIie/ie, B IpU3Me U MUpaMue.

[TonsTHE O CUMMETPHH B IPOCTPAHCTBE (LIEHTPAIbHAs, OCEBasI, 3EPKAJIbHAS).

Ceuenust MHOrorpanHukoB. Iloctpoenue ceueHuil.

[IpencraBnenue o NpaBUIBHBIX MHOTOTPAHHHUKAX (TETpa’ap, KyO, OKTasaAp, JOAEKadIp U HKOCAID).

Tena n moBepxHOCTH BpanieHus. Llummaap n koHyc. YcedeHHbIH koHyc. OCHOBaHHKE, BBICOTa, OOKOBas
MIOBEPXHOCTH, 00pa3yrommas, pa3sepTka. OceBble CEUCHNUS M CEUCHUS MTapalIeNbHbIC OCHOBAHUIO.

Hap u cdepa, nx ceyenuns. Jmmrc, runepdona, mapadoa Kak cedeHust KoHyca. KacarenpHas IIIOCKOCTh K
ctepe. Cdepa, BucaHHas] B MHOTOTPaHHHUK, cepa, OMHCcaHHasl OKOJIO MHOTOIPaHHHUKA.

]_[I/IJ'H/IHZ[pI/I‘-IeCKI/Ie 1 KOHNUYCCKHUE TOBEPXHOCTH.

OOBeMBI Te U IIomany ux noBepxnocrel. [lonsatue 06 oobeme Tena. OTHOIIEHHE 00BEMOB MOJOOHBIX TEII.
dopmyinsl 00beMa Kyba, napajuieNenumne1a, Npu3Mbl, ITHHApa. ©opMyInsl 00beMa MUpaMuabl U KOHyca.
DopMmyibl IO M MOBEPXHOCTEH IMIIMHAPA U KoHyca. DopMyiibl 00beMa 1apa 1 Iiommanu chepsl.

KoopauHats! 1 BeKTOpHI. JlekapTOBBI KOOPIMHATHI B IpocTpaHcTBe. POpMynna pacCTOSHUS MEXIY IBYyMs
TOYKaMH. YpaBHEHUs cepsl U 1ockocTH. Popmyrna paccTOSHHUSA OT TOYKH [0 TIIOCKOCTH.

Bekropsl. Monyis BekTopa. PaBeHcTBO BekTopoB. ClloXKEHHE BEKTOPOB U YMHOKEHHE BEKTOPA Ha YHCIIO. YTOII
Mesxay Bektopamu. KoopanHate! BekTopa. CKaxspHOE Npon3BeaeHNe BeKTopoB. KosumiHeapHble BEKTOPEI.
PaznoxxeHne BekTopa Mo AByM HEKOJUIMHEAPHBIM BEKTOpaM. KOMIUIAaHApHBIE BEKTOPHI. PaznoskeHune mo tpem
HEKOMIIJIaHApHBIM BEKTOPaM.



