AHHOTANUA
K pado4eil nporpamme no maremaruke s 10-11 kiaacca

Pabouas mporpamma mo marematuke aius 10-11 kimaccoB cocTaBieHa Ha OCHOBE aBTOPCKOM
IporpaMMsl 1o anredpe u HadanaMm mMarematudeckoro ananmmusa 10-11 k. FO.M. Konsrun, M.B. Tkauéga,
uap , no reomerpun 10-11 cocraBieHa Ha OCHOBE aBTOPCKOW mporpaMmbl Mo penakiuen JI.C.
AranacsiHa, B.®. byry30Ba ¢ yueToMm TpeOoBaHUI CIEAYIOIUX HOPMATUBHBIX JOKYMEHTOB:

1. ®enepanbHoro 3akoHa PO «O6 ob6pazoBaHum».

2. ®enepanbHOrO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApPTa CpeIHEro oO0Iero oOpa3oBaHUs
(ITpuka3 MunuctepcTBa oopasoBanus u Hayku P® ot 17.05.2012 Ne 413).

3. AnrebOpa u Hayasia maremarudeckoro aHanmza. CoopHuk padounx mporpamm 10-11 xmaccer / Cocr.
Bbypmuctposa T.A. — M.: [Ipocsemenue, 2016.)

4. Paboune nporpaMmsl 1o  anredpe u Hayanam aHanmza 10-11 FO.M. Komsrun, M.B. Tkauésa, u np.

5. ABTopckoi nporpammbl 1o reoMetpun noj pepakiuei JI.C. Atanacana, B.®. byry3osa.

6. denepanbHOro MepeyHs Y4eOHUKOB, pEKOMEHIOBaHHBIX MHHHCTEPCTBOM 00pa3oBaHus Poccuiickoit
denepanuu K UCIONIb30BAHUIO B 00pa30BaTEIHLHOM MpoIecce B 0011e00pa3oBaTeIbHbIX YUPEKICHUSAX.

7. Yuebnuk s 10 xmacca o61ieoOpa3oBaTebHBIX OpraHU3alil: 0a30BbIA U YrIyOJIeHHBIH YpPOBHU. /

Komsrun FO.M.., Tkauésa M.B., ®€noposa H.E. u np./ - M.: [Ipocsemenue, 2019.

8. Yuebnuk s 11 xiacca o6mieoOpa3oBaTenbHBIX OpraHU3aIil: 0a30BbId U YrIyOJIeHHBIH YpPOBHU. /
Komsrun FO.M., Tkauésa M.B., ®énoposa H.E. u np./ - M.: [Ipocemenne, 2019.

9.Vuebnuk ['eometpust 10-11 / aBTop JI.C.Atanacsu: M Ilpocsemienue, 2020r

10.'eometpusi. COopHuK paboumx mporpamm 10-11 kmaccel. / Coct. Bypmmerpoa T.A. — M.:
ITpoceemenue, 2015.)

Pabouas mporpamma s 10-11 kmaccoB paccuntana Ha 414 yue6HbIX yacoB (21049. B 10 kiacce, 2044. B
11 xnacce), Mo 6 4acoB B HEJEIIO.

ean

W3ydyeHre mMaTeMaTWKU Ha CTYIEHU CpeAHEro oOiiero oOpa3oBaHMs HAINPaBICHO HA JOCTHUIKEHHE
CJIIEYIOLIUX LICJICH:
* OBIAJICHUE CHCTEMOM MaTeMaTU4YeCKUX 3HAHUW M YMEHHWI, HEOOXOOUMBIX IJsi NPUMEHEHHS B
MPAKTUYECKOHN EATENIbHOCTH, N3YUYEHHS] CMEXXHBIX JUCLUIUINH, POAOKEHHUsI 00pa30BaHuUs;
*  HMHTEJUIEKTyallbHOE pa3BUTHE, (OPMUPOBAHHWE KAYECTB JIMYHOCTH, HEOOXOJUMBIX YEIOBEKY JUIs
MIOJTHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIX MAaTEMAaTUYECKON JeSTeTbHOCTH:
SICHOCTH ¥ TOYHOCTH MBICJIH, KPUTUYHOCTH MBIIIJICHUS, THTYUIMH, JIOTHYECKOTO MBIIIIEHUS, JIEMEHTOB
AITOPUTMUYECKON KYJIbTYphl, MPOCTPAHCTBEHHBIX IPEACTaBIECHUH, CHOCOOHOCTH K MPEOIOJICHHIO
TPYIHOCTEN;
* opmMHpoBaHUE NpeCTaBICHUN 00 UAEAX U METOJaX MAaTeMaTUKU KaK YHHUBEPCAJILHOTO s3bIKa HAYKU U
TEXHHUKH, CPEACTBA MOJIETUPOBAHUS SIBJICHUH U IPOLIECCOB;
* BOCIUTaHME KYJIbTYphl JMYHOCTH, OTHOIIEHHS K MaTeMaTHKe KaK K YacTH OO0IedeIoBeYeCcKOi
KYJBTYPHbI, HTparoiieil 0coOyI0 POJib B 0OIIECTBEHHOM Pa3BUTHUH.
3apaum III crynenu o0pa3oBanus:

3agauamu cpeHero (TMOJHOT0) O0Iero oopa3oBaHuUs SIBJISIOTCS pa3BUTHE MHTEpeca K MO3HAHUIO U
TBOPYECKUX CIMOCOOHOCTEH oOydaromierocsi, (HOpMUpPOBaHHUE HABBIKOB CAMOCTOSITEIHHON y4eOHOM
NesITeIbHOCTH Ha OCHOBE u(depeHnanuy o0ydeHus.
OO0uas xapakTepuCTHKA y4e0HOr0 nmpeaMera
MaremaTnueckoe 0Opa3oBaHHE B CpeAHEH IIKOJE CKIAJbIBACTCS U3 CIEAYIOMIMX COJAEPKATENbHbIX
KOMIIOHEHTOB (TOYHBbIE Ha3BaHMs OJOKOB): airedpa W Hayaja aHalni3a,; TEeOMETPHs; AIIEMEHTHI
KOMOWHATOPHUKH, TEOPUHU BEPOSITHOCTEH, CTATUCTUKH U JIOTUKU. B CBOEl COBOKYITHOCTH OHU OTPa)KaroT
Ooratblii OnbBIT OOy4YeHHs] MaTeMaTHKE B Halled CTpaHe, YUYUTHIBAIOT COBPEMEHHbIE TEHICHIINU
OTEYECTBECHHON M 3apyOe)HOH IIKOJIBI M TO3BOJISIOT peain30BaTh IMOCTaBJIEHHBIE IMEpe]l IIKOIbHBIM
o0Opa3oBaHMEM LE€IM Ha HMH()OPMAIMOHHO €MKOM UM MPaKTHMYECKH 3HAYMMOM Marepuane. OTH
cojiep KaTesIbHbIe KOMIIOHEHTHI, Pa3BUBAsICh HA POTSHKEHUU BCeX JIeT 00yYeHHs, ECTECTBEHHBIM 00pa3oM
NEPEIUIETAIOTCS U B3aUMOJIEHCTBYIOT B yUEOHBIX Kypcax.



AnreOpa v Hauaya aHajaM3a HalelieHa Ha (OpMUPOBaHKE MATEMAaTHUYECKOTO ammnapara JUis PeliCHuUs
3a7a4 U3 MaTeMaTHKH, CMEKHBIX MMPEIMETOB, OKPYKAIOIIEeH pealbHOCTU. SI3bIK anreOphbl MO YepKUBACT
3HAYCHHUE MATEMATUKU KaK sI3bIKa JUIsS MOCTPOCHUS MATEMAaTHYECKUX MOJICIICH, MPOIECCOB U SIBICHUMN
peanbHOrO MHpA.

OO01eyueOHbIe YMEHHUS, HABBIKU M CIIOCOOBI e TEIILHOCTH

B xoie u3ydeHHss MaTeMaTHKH B Kypce CTapiiedl MIKOJIbI YYalluecs MpPOIOJDKAIOT OBJIaJCHUE
pa3sHOO0pa3HBIMU CIIOCOOAMH JICATEIILHOCTH, IPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

- IPOBEJICHUS JTOKA3aTeNIbHBIX PACCY)KICHHUH, TOTHYECKOr0 00OCHOBAHMUS BHIBOJIOB;

- WCIOJIb30BAaHHUS PA3IUYHBIX S3BIKOB MATEMaTHUKW JUIS WUIIOCTPALMH, HWHTEPIpPETAINH,
apryMEHTAllMH U JI0Ka3aTelIbCTBA;

- pelIcHME IIUPOKOro Kiacca 3ajad M3 Pa3iUuHbIX pa3/ieioB Kypca, MOUCKOBOW M TBOPYECKOI
JEATSILHOCTH TIPU PEIICHUH 3a/1a4 MOBBIIICHHOMN CII0KHOCTH U HETHITOBBIX 3a/1a4;

- IUTAHUPOBaHHS W  OCYIICCTBICHHS  AJIrOPUTMHYCCKOW  JICATCIIbHOCTH:  BBIOJHCHHUS U
CaMOCTOSTEIILHOTO COCTABJICHHS AITOPUTMHUYCCKUX MPEANMUCAHUNA ¥ WHCTPYKIMHA Ha MaTeMaTH4eCKOM
Marepualie; UCIOJIb30BaHUS U CAMOCTOSATEIILHOTO COCTaBJICHUS (JOPMYII Ha OCHOBE 00OOIIECHHS YaCTHBIX
Clly4aeB U Pe3yJIbTATOB SKCIICPUMEHTA; BBITOJHEHHUS PACYETOB MPAKTHUSCKOTO XapaKTepa;

- MOCTPOCHMSI U HMCCJCIOBAHHUS MATEMaTHUYCCKUX MOJENEH JJIS ONMMCAHUS M PEHICHHUS NPUKIAJIHBIX
3aja4, 3a1a4 W3 CMEKHBIX TUCIUILUIMH W PEATbHOW XKHM3HU; MPOBEPKH M OICHKHA PE3yJIbTaTOB CBOCH
paboThI, COOTHECEHHS UX C TTOCTABJICHHOW 3a1a4eii, C TMYHBIM KHU3HCHHBIM OIIBITOM;

- CaMOCTOSITEJIbHOU PabOThl ¢ MCTOYHUKAMH HH(POPMAIIMU, aHAIN3a, 000OIIEHHS U CHCTEMATH3AINN
MOJYYCHHOM HH(OpMAIMU, HHTEIPUPOBAHUS €€ B TUUHBIN OIIBIT.

O0si3aTesIbHBIIE  MHUHHUMYM  COJep:KAHMS OCHOBHOII 00pa3oBaTe/IbHOM MNporpaMmbl Ha
yri1y0JIeHHOM YpOBHe

Aaredpa. MHorouiaeHsl OT OJHOW NMEPEMEHHON M UX KOpPHU. Teopembl O PALMOHAIBHBIX KOPHSX
MHOT'OYJIEHOB C LIETBIMU KO3 (PUIIMEHTAMHU.

KommiekcHple 4Ymcna W WX TeOMeTpHyecKas HHTeprnpeTanus. 1puroHoMmerpudeckas ¢opma
KOMIUIEKCHOTO uucia. Apudmernueckue AeWCTBUS HAJ KOMIUICKCHBIMM YHUCIAMM: CIIOKEHHE,
BBIUMTAHUE, YMHOXXEHME, AcieHue. Popmyina Myaspa. Bo3BeneHue B LEnyl0 CTENEHb, U3BJICUEHUE
HaTypajbHOro KopHs. OCHOBHas TeopeMa ainredpsl (06e3 JoKa3aTenbCcTBa).

Maremarudeckuii aHanau3. OCHOBHBIE CBOWCTBA (YHKIMHM: MOHOTOHHOCTb, HPOMEXYTKU
BO3pacCTaHMs M yOBIBaHUS, TOYKM MAaKCUMyMa U MHUHUMyMa, OFPaHHYEHHOCTh (DYHKIMHA, YETHOCTH U
HEYETHOCTb, IEPUOJUYHOCTD.

OneMeHTapHble  (DYHKLIMH: MHOIOWIEH, KOpEHb CTEMEeHW 1N, CTeleHHas, IoKa3aTelbHasl,
Jorapudmuueckas, TpuronomeTpuyeckue GyHkiuu. CBolicTBa U rpaduKU AJIEMEHTAPHBIX (PYHKIIUM.

ITpeoOpa3oBanus rpadukoB GyHKUUH: MapajuledbHBIN MEPEHOC, pacTshKeHUe (C)KaTHe) BAOJb ocei
KOOpJMHAT, OTpa)XEHHE OT OCEeil KOOPAMHAT, OT Hayaia KOOpJAUHAT, rpaduKu QYHKIMNA ¢ MOYISIMHU.

Tpuronomerpuueckrue GopMyibl MPUBEAEHUS, CIOKEHHs, MPeoOpa3oBaHUs MPOU3BEACHUS B CyMMY,
(¢bopMyIia BCIIOMOTraTeIbHOTO apryMEHTAa.

[TpeoOpa3oBaHue BbIpakeHUH, COAEPKALIMX CTENEHHbIE, TPUTOHOMETPUUYECKHE, JJorapu(pMUIEcKue U
noKasareibHble QYHKIMH. PereHre cooTBeTCTBYIONINX ypaBHEHUN, HEPABEHCTB U UX CHCTEM.

HenpepoiBHOCTh  yHKIMU. [IpoMexyTKHM 3HAKOMOCTOSHCTBA HeNpepblBHOW (yHKImMH. Meron
WHTEPBAJIOB.

Komnozunus ¢ynkuuit. O6patHas ¢pyHkuus. [lonsTie npeena nociea0BaTeIbHOCTH.

[Tonstue npenena pynkuuu B Touke. Cymma 0€CKOHEUHO YOBIBAOIIEH T€OMETPUYECKON MPOTPECCU.

Mertox MareMaTHYeCKOM HHIYKLIMH.

[TonsiTre o nmpousBoaHOM GyHKIMHU B Touke. Du3nUeckuii U1 reOMETPUUYECKUI CMBICT POU3BOJTHOM.
ITpon3Bo/iHBIE OCHOBHBIX JJIEMEHTApHBIX (DYHKIMH, MPOM3BOAHAS CIOXKHOM (YHKINH, MPOU3BOJHAS
oOpatHoi ¢yHkuuu. lcrnonp3oBaHue MNPOU3BOAHON TMpU HCCIAEAOBAHUM (DYHKIUH, TOCTPOCHHUH
rpa¢ukoB. Micnonp3oBaHne CBOWCTB (QYHKIUH MPHU PEIIEHUN TEKCTOBBIX, (PU3NYECKUX U TEOMETPUUECKUX
3aja4. Pemenue 3a1a4 Ha SKCTpEMYM, Ha HaXOXKEHHE HauOOJbIIET0 U HAUMEHbILIEr0 3HAYSHHH.

[lonatue 00 onpeAenéHHOM MHTErpaje Kak IUIOIAAM KPUBOJIMHEWHOW Tpamenuu. Popmyna
Herorona—Jleitbnuna. [lepoobpasznas. [Ipunoxkenus onpenenéHHOro HHTErpaa.

BepositHOoCcTh M craTHcTHKA. BpIOOpKH, coderanus. bunomuaneHble Kod(duuueHTsl. buHOM
Herotrona. Tpeyronepauk [Tackans u ero cBoicTBa.



Omnpenenenue u npuMepsl ucnbiTauuil beprymm. @opmyna a1 BEpOSITHOCTH YHCiIa YCIIEXOB B CEPUU
ucnelTaHni bepHymm. MareMatndeckoe OXKHIAHUE M JIUCHEPCHA 4YHCIA YCIEXOB B HCIBITAHUH
beprymu.

OCHOBHBIE TPUMEPHI CIIyYalHBIX BEJIUYMH. MaTeMaTHUUeCKOEe OXHUAAHWUE W JUCIEPCHUS CIydaillHOU
BEJIMYMHBI.

He3zaBucumeble ciydaiiHple BeIMYMHBI U coObITHA. [IpencraBieHne o 3akoHE OOJBIIMX YHUCEN AN
MOCJIeIOBATEIbHOCTH HE3aBUCUMBIX UCTBITAHUN. EcTeCTBeHHO-HAayuHbIe MPUMEHEHUS 3aKOHa OOJIBIINX
yucen. OLeHKa BEpOSITHOCTHBIX XapaKTEPUCTUK (MAaTeMaTHYECKOrO OKUAAHUSA, AUCHEPCUH) CITydalHbIX
BEJIMYMH 10 CTATUCTUYECKUM JaHHBIM.

IIpencraBieHre O reOMETPUYECKOM BEPOATHOCTH. PelleHne mpocTeMInuX NpUKIAIHBIX 3a1ad Ha
Ir€OMETPUYECKHUE BEPOSATHOCTH.

I'eomerpust

[Ipsimble ¥ mockocTH B HpocTpaHCTBE. OCHOBHBIE MOHSTHUS CTEPEOMETPUM (TOYKa, NpsAMasd,
IUIOCKOCTB, IPOCTPaHCTBO). [IoHsATHE 00 aKCHOMATHYECKOM CIIOCOOE NOCTPOCHUSI FEOMETPHH.

[lepecekaromuecs, napaiielbHble M CKPEIIMBAIOIIMECS TNpsAMbBIE. YTod MexXAy IMpsSMbIMH B
npocrpancTse. [lepneHaukynsapHOCTh NpsMbIX. [lapamienbHOCTs M NEPHEHIUKYISAPHOCTh NPAMON H
IIJIOCKOCTH, IPU3HAKU U CBOMCTBA. Teopema o Tpex neprneHauKyispax. llepnenaukyisap u HakJIoOHHAs K
IUIOCKOCTH. YTOJI MEXKIY IPSIMOU U TUIOCKOCTBIO.

ITapajuleIbHOCTh  IUIOCKOCTEW, IEPIEHIUKYISIPHOCTh  IUIOCKOCTEH, IIPU3HAKM M CBOMCTBA.
JIByrpaHHBIN yroJ, JMHEHHBIN Yrojl IBYIPaHHOIO yrIJa.

PaccrosgHms oT ToukM 10 miIockoctu. PaccrosHue oT mpsMod 10 MmiIockoctd. PaccrosHue mexny
IapaJuIeJIbHBIMU IIJIOCKOCTAMU. PaccTosiHue MEXly CKpELIMBAIOLIMMUCS PSMBIMH.

[TapamnensHoe npoekTupoBanue. OprToroHaibHOE MpoekTHpoBaHue. Ilnomane opTOoroHanbHOM
IIPOEKIIUH MHOTOYT0JIbHUKA. M300paxeHne npocTpaHcTBEeHHbIX Guryp. LleHTpanbHOe NIpoeKTHpOBaHUE.

MmuororpanHuku. Bepuunel, pebpa, rpaHu MHororpaHHuka. Passeprka. MHororpaHHble YTIJIBI.
Boinykineie MHOrOrpannuku. Teopema Diinepa.

[Ipusma, ee ocHOBaHUs, OOKOBBIE pedpa, BhICOTA, OOKOBas NMOBEPXHOCTH. lIpsmMas W HaKIIOHHAs
npusma. [lpaBunbHas npusma. [lapamienenunen. Kyo6.

[Mupamuna, ee ocHoBaHuUe, OOKOBBIE pedpa, BhICOTA, OOKOBAsk MOBEPXHOCTh. TpeyroyibHas MUpaMu/Ia.
[IpaBuibHasg nupamuaa. Y ceueHHas nupaMuia.

CummeTrpuu B KyOe, B apajieNienuIee, B Mpu3Me U MUpaMuse.

[ToHsiTHE O CUMMETPUH B IPOCTPAHCTBE (LIEHTpajIbHAsl, OCEBas, 3epKaibHas).

Ceuenust MHOrorpanHukoB. [loctpoenue ceueHuit.

[TpencraBiaeHne o NpaBUIbHBIX MHOTOIPAaHHUKAX (TETpa’ip, KyO, OKTa’dAp, JOJAEKadIp U UKOCAIP).

Tena w moBepxHocTH BpamieHus. unuaap m  koHyc. YcedeHHblid kKoHyc. OCHOBaHUE, BBICOTA,
O0KOBast MOBEPXHOCTb, 00pa3yroIas, pazBepTka. OceBble CEUCHHS U CEUSHMS MTapajlieIbHble OCHOBaHMIO.

[ap u cdepa, ux ceyeHus. DiMIC, runepdbosna, mapadbona kak ceueHuss koHyca. KacatenbHas
1ockocTh K cepe. Cdepa, BoucaHHas B MHOTOTPaHHUK, cepa, OMMcaHHast OKOJI0O MHOTOTPaHHHKA.

[{unuHapryeckne 1 KOHMYECKHE MOBEPXHOCTH.

OOmwembl Ten U miomiaau ux noBepxHoctel. [lonarue 06 oobeme Tena. OTHoIIEHHME O0O0BEMOB
MOJI00HBIX Tel.

®opmynel o0beMa KyOa, mapaiienenunena, Opu3Mbl, HUIMHIpa. Dopmyssl oObeMa MUPaMUABI U
KoHyca. PopMyIibl TUIOLIAIM TTOBEPXHOCTEH HMUIMHApPa U KoHyca. Dopmysbl oObeMa mapa M IUIOHIaIn
cepsl.

Koopaunatsl u BekTopbl. JlekapToBbl KOOpIMHATHI B MpocTpaHcTBE. DopMysa pacCcTOSHUS MEXIY
JIBYMS TOUKaMH. Y paBHEHHS c(epbl U INIOCKOCTH. DPOpMyIia pacCTOSHUS OT TOUYKH JI0 TUIOCKOCTH.

BekTopel. Moaynb Bektopa. PaBeHCTBO BekTOpOB. Cli0’K€HHME BEKTOPOB M YMHOXXEHHE BEKTOpa Ha
guciao. Yron Mexay Bekropamu. KoopamHatel BekTopa. CKansipHOE NPOM3BEIEHUE BEKTOPOB.
Konnuneapusie BekTOphl. PasnokeHne BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM. KOMIUIaHapHbIE
BEKTOPBI. Pa3noxeHune o TpeM HEKOMIUIAHAPHBIM BEKTOPAM.

®opMbI KOHTPOJIA

Kontposnb ocyiiectBisieTcst B cOOTBETCTBUM ¢ [lonoxeHneM o mpoMeXyTOYHOM aTTecTallud M TeKYIEM
koHTposie MAOY «COII Ne 5».



