AHHOTANUA
K pa0oyeii nporpaMme 1o MaTeMaTuke
( BRiIOYas ajredOpy m Hayaja aHajausa, reomerpuio) ajis 10-11 kiaacca

Hannas  pabGovas mporpaMma OpHeHTHpoBaHa Ha  oOywatomuxcs 10-11 kmaccos,
COCTaBJI€Ha B  COOTBETCTBMM ¢  TpeboBaHusamMu  DenepanbHOro rocylapCTBEHHOIO
00pa3oBaTeNbHOTO  CTaHAapTa  CPEIHEro obmiero  oOpa3oBaHus, YTBEPKACHHOTO
npuka3oM MmuHuctepcTBa oOpasoBanusi u Hayku PO@ or 17 wmas 2012 roma Ne 413, B
COOTBETCTBHH C yTBepkAcHHBIMH u3MeHeHusaMH (mucbMo MUHOBPHAYKHM Poccun ot
28.10.2015r. Ne 08-1786 «O pabounmx mporpammax YydeOHBIX mpenmeToBy, [lpuka3
MHWHOBPHAYKMHM Poccun  Ne 1577 ot 31.12.2015 «O BHecenun usmenennii B PI'OC 000,
yTBepkaeHHbIH npukazoM MOuH P® ot 29.12.2014r. No  1645»).

[IporpamMma cocTaBieHa Ha OCHOBE IporpaMmbl: Mo anrebpe u Havanam aHanuza 10-11
FO.M. Konsarun, M.B. TkauéBa, u 1p. aBTOPCKOM MporpaMmbl 10 F€OMETPUM O] peJakuuen
JI.C. Aranacsina, B.®. byry3oBa u paccuntana Ha yudeHuku: AnreOpa ans 10-11 kiaccs
obmieoOpazoBarenpHbIx yupexkaenuit. / [Tog pen. LIILA. Amumosa, FO.M. Konsrnaa Txaues u
np. //Mocksa IIpocsemenue, 2017 n I'eomerpus 10-11 / aBTop JI.C.ATanacsu , B.®. byry3osa,
C.b. Kamomrea u np.: M Ilpocsemenne, 2020r

MecTo Kypca ajnredpbl B y4eOHOM ILIaHe
Pabouas nporpamma s 10-11 kimaccoB paccuntana Ha 476 yueOHbIX yacoB ( 238 u. B 10 kimacce,
238u4. B 11 kmacce), 1o 7 4acoB B HECIIO.

ean
W3yuenne MaTeMaTWKH Ha CTYIEHHW CPEAHEr0 MOJHOrO OOpa3oBaHHs HAIPaBICHO Ha

JOCTHUKEHHUE CIEAYIOUINX LEICH:
* OBJIaZIEHHE CUCTEMON MaTeMaTUYECKUX 3HAHUM M yMEHUH, HEOOXOAUMBIX Ul IPUMEHEHUS B
IPAaKTUYECKOH 1eATENbHOCTH, U3YUEHHs] CMEXXHBIX JUCHUIUINH, TPOAOKEHHsI 00pa30BaHus;
* MHTEIVIeKTyalIbHOE pa3BUTHE, (OPMHUPOBAHKNE KAUECTB INYHOCTH, HEOOXOIUMBIX YEJIOBEKY IS
MOJTHOLIEHHOM )KM3HU B COBPEMEHHOM 001IIeCTBE, CBOMCTBEHHBIX MATEMaTUYECKOH JesITEIbHOCTH:
SCHOCTM U TOYHOCTH MBICIM, KPUTUYHOCTH MBIIUIEHUS, UHTYUIIUH, JJOTMYECKOTO MBILIUICHUS,
3JIEMEHTOB AJTOPUTMHUYECKON KYJIbTYpPbI, IPOCTPAHCTBEHHBIX IMPEICTABICHHUH, CIIOCOOHOCTH K
IIPEOIOJIEHUIO TPYJHOCTEM;
* (hopmupoBaHMe MPEICTABICHUNA 00 UIESIX U METO/IaX MaTeMaTUKH KaK YHUBEPCAIbHOTO SI3bIKa
HAyKH U TEXHUKH, CPEJCTBA MOJIETTUPOBAHUS SIBJICHUI U MTPOLIECCOB;
* BocIMTaHHUE KYJIbTYpPbl JINYHOCTH, OTHOILIEHHS K MaTEeMaTHUKE KaK K 4acTH OOIIeyeIoOBeYecKon
KYJBTYpBbI, UTparolell 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHUHU.

3agaum I1I crynenn odpasoBanus:

3amauamMu cpeaHero (MOJHOro) oOIero oOpa3oBaHUsS SBISIOTCS pa3BUTHE HHTEpeca K

MO3HAHUI0O W  TBOPYECKHX CHOCOOHOCTEH  oOydwaromierocs, (GopMHUpoBaHHE HaBBIKOB
CaMOCTOSITENIbHOM y4eOHOIl 1esTeNbHOCTH Ha OCHOBE JuddepeHIranuyu o0yueHus.

OO0mas xapakrepucTuka y4e0HOro npeamera
Marematuueckoe oOpa3oBaHHME B CpeAHEW IIKOJE CKJIQAbIBAETCS U3  CIEAYIOIIUX
coJiepKaTeIbHbIX KOMIIOHEHTOB (TOYHBIE Ha3BaHMs OJOKOB): anrebpa M Hayala aHAIN3a;
TEeOMETpPHUSI; 3JIEMEHThl KOMOMHATOPUKU, TEOPUU BEPOATHOCTEH, CTATUCTUKU U JIOTUKU. B cBoelt
COBOKYITHOCTH OHM OTpakaloT OoraThlii OmBIT OOy4yeHHMs MaTeMaTWKe B Halleill cTpaHe,
YUUTBHIBAIOT COBPEMEHHBbIE TEHACHIIMM OTEUECTBEHHOW U 3apyO0eHOW MIKOJIBI U IO3BOJSIOT
pean30BaTh MOCTaBJICHHbIE NIEpe]] IIKOJIBHBIM 00pa30BaHUEM eI Ha NHPOPMAITMOHHO EMKOM
U IPaKTUYECKH 3HAYMMOM Marepuajie. DTH COIEpXKAaTelbHbIE KOMIIOHEHTHI, pa3BHBasCh Ha
MPOTSKEHUH BCeX JIeT 00yueHus1, €CTeCTBEHHBIM 00pa3oM IeperieTatoTcsl U B3aUMOJEHCTBYIOT B
y4eOHBIX Kypcax.



Anre0Opa u Hayana aHaiM3a HaleleHa Ha (GOPMUPOBAHHWE MAaTEMAaTHYECKOTO ammapara s
peleHus 3a/1a4 U3 MAaTEMaTHKH, CMEKHBIX TIPEAMETOB, OKPYKAIOIIEH peaTlbHOCTH. SI3BIK anreOph
MOMYEPKUBACT 3HAYCHUE MAaTEMATHUKU KaK s3bIKA NI TIOCTPOCHUS MAaTEMaTHYECKUX MOJCIEeH,
NPOIIECCOB U SIBJICHUH PEaIbHOTO MUDA.

OO6mieyueOHbIe YMEHHUS, HABBIKH U CIIOCOOBI AESTEIHbHOCTH

B xoje u3ydyeHuss MaTeMaTUKU B Kypce CTapIlei IKOJIbI YYaliecs MPOA0DKAIOT OBIaICHUE
pa3sHOOOpa3HBIMU CIIOCOOAMU JIEATEILHOCTH, IPHOOPETAIOT U COBEPUICHCTBYIOT OIIBIT:

- IPOBEICHUS JIOKA3aTEeIbHBIX PACCYKICHHUM, IOTHIECKOTO 0OOCHOBAHMSI BHIBOJIOB;

- WCIIONB30BAHMS PA3IUYHBIX SI3BIKOB MAaTEMATHUKH JUISl WLIFOCTPAllU, WHTEPIpPETallny,
apryMEHTAalluu ¥ JOKAa3aTeIbCTBA,;

- peleHne MUPOKOTo Kilacca 3aa4d U3 pa3INuHbIX pa3zesioB Kypca, IOMCKOBOM U TBOPUECKO
NEeSITeIbHOCTH MTPH PELICHUH 33124 MMOBBIICHHOM CII0)KHOCTH M HETHUIIOBBIX 337134,

- ITUTAHUPOBAHMSI W OCYIICCTBIICHUS AalNTOPUTMHYECKON JESATEIBHOCTH: BBHITIOJHEHHUS U
CaMOCTOSITEIILHOTO ~ COCTaBJICHUS ~AITOPUTMHUYCCKHX NPEIANHUCAHUA W WHCTPYKIHMHA Ha
MaTeMaTHYECKOM MaTepHaje; MCIOJIb30BaHUs M CAMOCTOSTEIBLHOTO COCTaBieHUs (popMmyn Ha
OCHOBE O0OOIIEHHSI YaCTHBIX CIy4acB M PE3yJIbTATOB SKCIICPUMEHTA; BBIIIOJHEHUS PAcUETOB
MIPAKTHYECKOTO XapaKTepa;

- TIOCTPOCHUS M HCCIICJOBAaHUS MATEMAaTHYECKUX MOJENEH I OMHCAHUS W PELICHHS
MPHUKIATHBIX 33134, 3a/1a4 U3 CMEKHBIX JAWCIHUIUINH U PEaTbHOW JKU3HH, IPOBEPKU M OIICHKHU
pe3yJIbTaTOB CBOCH pabOThI, COOTHECCHHUS MX C IMOCTABICHHOH 3a/lauei, C JIMYHBIM KU3HCHHBIM
OTIBITOM;

- CaMOCTOSITEJIbHON paboThl C KMCTOYHUKAMH HH(OpManuu, aHaiu3a, OO0OOIICHHUS H
CUCTEMAaTH3AINH ITOJTYICHHON HH(DOpPMAIIHK, HHTETPUPOBAHUS €€ B IMIHBIN OIIBIT.

Oo0s13aTeIbHBIH MHUHHUMYM COACPKaHUS OCHOBHOM 06pa30BaTeJ’leOﬁ MMporpaMmmbl

YucinoBble 1 OyKBeHHbIE BbIPAKEHHS

Kopens crenenu n>1 u ero cBoiictsa. CTeneHs ¢ pallMOHAIBHBIM I0KA3aTEIEM U €€ CBOWCTBA.
[TonsiTe o cTeneHu C AEHCTBUTENBHBIM Moka3areieM. CBONCTBA CTENEHU C JEHCTBUTEIHHBIM
MIOKa3aTENEM.

Jlorapupm uncna. OcHoOBHOe Jorapudmudeckoe ToxaecTBo. Jlorapudm mnpousBeneHUs,
YaCTHOI'0, CTEMEHHU; Mepexo/l K HOBOMY OCHOBAHHUIO. JIeCITUYHBIN U HaTypalbHBIN JIorapu(Msl,
YHUCIIO €.

[TpeoOpa3oBaHus BhIpaKE€HHH, BKIIOYAIOMMX apu(METHUECKUE ONepaliy, a TakKe ONeparuu
BO3BEJICHUS B CTETIEHb U JIOTAapU(PMUPOBAHUS.

Tpuronomerpus

CuHyc, KOCHUHYC, TaHT€HC, KOTAHI€HC MPOM3BOJIbHOrO yria. Paguannas mepa yrina. Cunyc,
KOCHUHYC, TAHT€HC M KOTaHIreHC 4uciia. OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIAECTBA. DOPMYIIbI
npuBeneHusa. CuHyc, KOCUHYC M TaHT€HC CYMMBbl U Pa3HOCTH JBYX yrjoB. CHHYC M KOCHHYC
JBOWHOTrO yria. @opMyIibl MOJIOBUHHOTO yria. [IpeoOpazoBaHus CyMMbl TPUTOHOMETPUUECKUX
GbyHKIMI B NpoOM3BEIACHHE W MPOU3BENEHUS B CyYMMY. BbIpakeHHE TPUTOHOMETPUYECKUX
(GyHKUIMH uYepe3 TaHTEHC IOJIOBUHHOTO apryMmenTa. [IpeoOpa3oBaHusi TPUTOHOMETPUUECKUX
BbIpakeHM. [IpocTeiime TpUroHOMETpUYECKHE YPABHEHUS I HEPABEHCTBA.

ApKcuHyc, apKKOCUHYC, ApKTaHI'€HC, apKKOTaHT€HC.

DOyHKIUT

@Oynkiun. OO6nacTh onpeaeneHus U MHOXKECTBO 3HaueHuil. ['padux pynxmuu. Iloctpoenue
rpa¢ukoB GYHKINN, 3aJaHHBIX Pa3IUYHBIMH crioco0amu. CBoicTBa (PyHKIMNA: MOHOTOHHOCTD,
YETHOCTb M HEYETHOCTb, INEPHOJUYHOCTb, OTrpaHMUEHHOCTh. lIpomexyTkum Bo3pacTaHus u
yObIBaHUS, HAaUOOJIbIlIEEe U HAUMEHbBIIIee 3HAUCHUS, TOUKH dKCTpeMyMa (JIOKaIbHOIO0 MaKCUMyMa
U MHUHMMYyMa). B3aumHo oOpartnble ¢yHkimuu. Ob6nacTe ompesaeneHdus W 001acTh 3HAYEHUH
obpatnoit pyakuuu. ['paduk odparnoit hpyrakumnn. Haxoxnenue GyHkium, oOpaTHON JaHHOM.



Tpuronomerpuueckue QyHKIIUN, UX CBOWCTBA U rpadUKH, TEPUOJUUYHOCTh, OCHOBHON MEPHO.
OOparHbIe TPUTOHOMETPHUECKUE QYHKITMUA, UX CBOWCTBA U TPAPUKH.
[TokazarenpHas QyHKIHS (IKCIIOHEHTA), €€ CBOMCTBA U rpaduK.
Jlorapudmuueckas GyHKIHs, €€ CBOWCTBA U IpaduK.
Havana maTeMaTH4eCcKoro aHajamusa

[TonsTre o npezene nocae10BaTEILHOCTH.

[Tonatue o mpou3BogHON (QYyHKIMH, PU3HMUECKUI M TE€OMETPUUYECKHI CMBICT MPOU3BOIHOM.
VpaBHeHHe KacaTeslbHOU K rpaduky GyHkiuu. [Ipon3BoaHble CyMMbl, pa3HOCTH, IPOU3BEIECHUS
U 4YacTHOro. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTapHBIX (yHKUMU. [Ipon3BOgHBIC CIOKHOW U
obpatHoit ¢yHKuM. Btopas mnpousBomHas. IlpuMeHeHHe NPOM3BOIHON K HCCICAOBAHHUIO
GyHKUIMH 1 ocTpoeHuIo rpaduKoB. Vcrnonb30BaHNe MTPOU3BOJHBIX MPU PELUICHUN YPAaBHEHHUH U
HEPaBEHCTB, MPHU PELIEHUH TEKCTOBBIX, (PU3MYECKMX U T€OMETPUYECKUX 3ajay, HaXOKICHUU
HauOOJIbIINX U HAUMEHBIINX 3HAYEHUH.

[Inomanes kpuBOAWMHEHHOW  Tpameuuu. I[loHsTHE 00  OmMpeneNeHHOM  HHTErpale.
[lepBooOpaznas.  IlepBooOpasubie  snmemMeHTapHbIX  (yHknumid. [IpaBuna  BbrumcieHus
nepBoobpasubix. @opmyna HeroTona-JleiiOHuma.

[IpuMepsl HMCHONB30BAaHUSA IPOM3BOJHOM [UISI HAXOXKACHHWS HAWIY4dIIEro pEIICHUs B
OPUKIAAHBIX 3anadax. HaxokaeHuwe ckopocTH Ui mpolecca, 3aJaHHOro (opmyinol wiu
rpadukom. [Ipumeps! mpuMeHeHHsI HHTerpasia B pU3NKe U TeOMEeTpuH. BTopas nmpousBoaHas u
ee puznueckuil cMpIci.

YpaBHeHUsI M HEpaBEHCTBA

Pemienue panuoHanbHbIX, MOKa3aTeNbHbIX, JOrapu(pMUUECKHMX YpaBHEHMH U HEPaBEHCTB.
Pemenue uppannoHaibHbIX U TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB.

OCHOBHbBIE NTPUEMBI PELICHUS CUCTEM YpaBHEHUM: IOCTAHOBKA, aJreOpanyeckoe CIOKEHHeE,
BBEJICHHE HOBBIX IIEPEMEHHBIX. PaBHOCWIBHOCTh YpaBHEHMI, HEPaBEHCTB, cHCTeM. Pemenue
CUCTEM YPaBHEHMM C IBYMSI HEU3BECTHBIMM NPOCTEHIINX TUIIOB. PellleHne cucreM HEpaBeHCTB C
OJIHOM ITIEPEMEHHOM.

Hcnonb3oBanue CBOWCTB W rpaduKoB (YHKIMHA NMPH pPEHIEHUU YpaBHEHUH U HEPaBEHCTB.
Meton wunTepBanoB. M300pakeHne Ha KOOPAMHATHON IUIOCKOCTH MHOXECTBA pELICHUH
YPaBHEHUH U HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CHCTEM.

[IpuMeHeHne MaTeMaTHYECKUX METOOB JUUISl PELICHUS] COAEP/KATEIbHBIX 3a1a4 U3 Pa3InYHbIX
oOnacTeil HayKH U NpakTUKU. HTeppeTanus pe3yibrara, yueT pealbHbIX OTrpaHUYCHUH.

DJieMeHTbl KOMOMHATOPUKH, TEOPUSI BEPOATHOCTH

TabnuuHoe u rpaduueckoe MpencTaBlIeHUE TaHHBIX. UMCIOBbIE XapaKTEPUCTUKU PSAIOB
JTAaHHBIX.

[ToouepenHblit 1 OHOBPEMEHHBII BEIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEUHOTO MHOXKECTBA.
@opMmyibl Unciaa MepecTaHOBOK, COYETaHUU, pa3MelleHHi. PemieHne KOMOMHATOpHBIX 3ajad.
®opmyna 6uHoma HetoToHa. CBolicTBa OMHOMHAIBHBIX KO3 duienToB. TpeyroapHuk [Tackans.

DneMeHTapHble U CIOXKHbIE cOObITHS. PaccMoTpeHue ciydaeB M BEPOSTHOCTH CYMMBI
HECOBMECTHBIX COOBITHH, BEPOSITHOCTH POTUBOIOJIOKHOTO cOObITHA. [IoOHATHE O HE3aBUCUMOCTH
coObITHil. BeposTHOCTH U CTaTHCTUYECKAs! YaCTOTA HACTYIIJICHUS! COOBITHS.

I'eomerpus

[Ipsimble U TUIOCKOCTH B MpocTpaHcTBe. OCHOBHBIE TIOHATUS CTEPEOMETPUHU (TOUKA, MpsMas,
IUIOCKOCTB, MPOCTPaHCTBO). [ToHATHE 00 aKCHOMAaTHYECKOM CITOCO0E OCTPOSHHS TEOMETPHH.

[Iepecekaronuecs, napajulesIbHbIe U CKPEIIMBAIOLIMECS MPsMBIE. YTOJI MEXAY IPSIMBIMH B
npoctpanctBe. [lepneHaukymnspHocTs npsMbIX. llapamiensHocTs M NEpHEHAMKYISIPHOCTH
NpsAMOM MW TUIOCKOCTH, TPU3HAKM M CBOMcTBa. Teopema O Tpex NEpHEHAUKYISIpax.
[lepnieHAuKYIIAp M HAKIOHHAS K IUIOCKOCTH. YTOJ MEXKAY IPSIMON U TUIOCKOCTBIO.

[TapamienpHOCTh IIOCKOCTEM, MEPHNEHAUKYJISPHOCTh IUIOCKOCTEH, MPU3HAKK M CBOMCTBA.
JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOIO YIJIa.

PaccrosiHusT OT TOYKM 110 TIIOCKOCTH. PaccTostHme oT mpsiMoi 10 mtockocTu. PaccrosiHue
MEXy MapajyIeNbHBIMU TUNIOCKOCTSMHU. PaccTosiHME MEXy CKPELUBAIOLMMUCS TPSIMbBIMHU.



[TapannenpHOe  NPOEKTHPOBAHUE. OproroHasibHOE  NPOEKTHUPOBAHUE. [Tnomanp
OpPTOTOHAJIBHOW NPOEKIMHM MHOTIOyrojbHHMKa. J300paxeHne NpOCTPAaHCTBEHHBIX QUIYP.
[{enTpanbHOE IPOEKTUPOBAHHUE.

MHororpanHuku. Bepiunsl, pedpa, rpaHi MHOTorpanHuka. Pazseprka. MHOrorpaHHble yIJibl.
Boinykinble MHOrorpanHuku. Teopema Jiniepa.

ITpu3ma, ee ocHoBaHuUs, GOKOBBIE peOpa, BEICOTA, OOKOBas IOBEPXHOCTh. [IpsMas u HakIoHHast
npusma. [IpaBuibnas npusma. [lapamienenunen. Kyo6.

ITupamuna, ee ocHoBaHue, OOKOBbIE pedpa, BbICOTA, OOKOBas MOBEPXHOCThb. TpeyrojbHas
nupamuaa. [IpaBmibHas nupamuaa. Y ceyeHHas nupaMua.

Cummerpui B KyOe, B apajulesenuiese, B pu3sMe U nupamue.

[TonsiTHE O CUMMETPHUH B IPOCTPAHCTBE (LIEHTPAJIbHAs, OCEBAs, 3€PKAJIbHAS).

CedeHusi MHOTOIpaHHUKOB. [locTpoeHue ceueHu.

[IpencraBieHre O NpPaBUIBHBIX MHOTOTpaHHMKaX (TeTpa’zap, KyO, OKTa’ap, JOJAEKa’aAp MU
HUKOCAdIP).

Tena u noBepxHoctu BpaueHus. Llummaap u konyc. Ycedennsiii konyc. OCHOBaHUE, BBICOTA,
O0KOBasi MOBEPXHOCTh, OOpa3zyromas, pa3BepTka. OceBble CEUYEHHUS U CEeUeHHs MapajulebHbIe
OCHOBAHHMIO.

Hlap u cdepa, ux cedenus. iuc, runepooia, napadbona Kkak ceueHus konyca. KacarenbHas
wiockocth K cdepe.  Cdepa, BnucaHHas B MHOTOTPaHHHK, cdepa, OMHMCAaHHAs OKOJIO
MHOT'OTpaHHMKA.

Hunuaapuyeckre 1 KOHUYECKUE MOBEPXHOCTH.

OOwembl Ten U Iwiomagu ux nosepxHocreil. IlonsTne 06 oOveme Tena. OTHOLIEHHE
00BEeMOB MTOAOOHBIX Tell.

®opmynel obbema KyOa, Hapaenenunena, MNpusMmbl, uiuHapa. Popmysnsl o0bema
NUpaMUJIbl U KOHyca. PopMyJIbl IUIONIAIM TOBEPXHOCTEHN HMIMHIpa U KOHYca. PopMyiibl 00beMa
11apa u Iiomaau cgepsl.

Koopaunats!l u BekTOpsl. JleKapTOBBI KOOPAMHATHI B IIpocTpaHcTBE. DOpMyIia pacCTOSIHUSA
MEXIy JByMs TOUKaMH. YpaBHEHUs cdepbl U muockocTd. DopMyna paccTOSHUSA OT TOUKH 10
IIJIOCKOCTH.

BexTopsl. Monyinbs Bektopa. PaBeHcTBO BEKTOPOB. Cll0K€HHE BEKTOPOB M YMHOKEHHE BEKTOPA
Ha 4yMcio. YToa Mexay Bektopamu. Koopannatel BekTopa. CKansipHOE IPOU3BEIEHUE BEKTOPOB.
KonnuueapHusle BeKTOpbl. Pa3znoxkeHue BeKTOpa IO [JBYM HEKOJUIMHEApPHBIM BEKTOpaM.
KOMIUTaHapHbIE BEKTOPHI. Pa3noxeHue 1o TpeM HeKOMILIaHAPHBIM BEKTOpaM.

DopMbI KOHTPOJIA

KoHntponbs ocymiecTBisieTcss B cooTBeTCTBUU C [loJ0KeHHEM O MPOMEXKYTOUYHOW aTTeCTallMu U
tekyieM KouTposie MBOVY «CenbrioBckas COLL»



