Annomauus xk paboyeu npozpamme no mamemamuxe 10-11 xraccor

Pabouas mporpamma 6a3zoBoro kypca mo marematuke aias 10 - 11 kimaccoB cocraBiieHa Ha
OCHOBE:!
1. ®epepanbubiii 3akoH oT 29 nexabpsa 2012 r. Ne273 ®-3 «O6 obOpazoBanuu B Poccuiickoii
denepaunn»
2. @®I'OC cpennero obmiero obpazoBanus (IIpukaz MunoOpunayku Poccum ot 17.05.2012 N
413).
3. ®denepanbHOro mepeyHs y4eOHHKOB, PEKOMEHIYEMbIX K HCIIOJIb30BAHUIO MPU pealu3aliu
MMEIOIIMX TOCYJAPCTBEHHYIO aKKpPEIUTAIMI0 00pa30BaTeIbHbIX MPOrpaMM HA4aJbHOTO OOIIEro,
OCHOBHOT'0 OOIIIETO, CPEeIHEr0 00IIero 00pa3oBaHus.
4. VYwuebnoro mana MbOVY «COIL» ncr. YUnHBSABOPBIK.

5. ABTOpCcKOW mporpamMmbl k yueOHukam AtanacsH JI.C., byryzoB B.®., Kamomies
C.b. u ap. « 'eometpus. bazoserit ypoenb». 10-11 kin./ Aranacsu JI.C., byry3os B.®., Kagomien
C.b. u gp. — M.: IlpocBenienue, 2013.

6. ABTOpcko# nporpammel kK yueOnukam Hukonbsckuit CM., [loranoB M K., Pemernukon
H.H. u nap. «Marematuka: anrebpa u Hayalla MaTEMaTHYECKOTO aHallu3a, reomeTpus. Anredpa u
Hayvaja MaTeMaTHYecKoro aHanu3a. ba3oBelii u yriyonennsiii yposenby». 10-11 ki./ Hukonbckuit
CM., ITorano M.K., PemeraukoB H.H. u ap. — M.: [Ipocsemenue, 2009.

Lenu u 3aga4n y4eOHOro npouecca

. dbopMHUpOBaHHE MPEICTABICHUNA O MaTeMaTHKE KaK YHMBEPCAJIBHOM SI3bIKE HAYKH,
CPEICTBE MOJECIUPOBAHHS SIBJICHUN U MPOILIECCOB, 00 UIEAX U METOJIaX MaTEMaTHKU;
. pa3BUTHE JIOTUYECKOTO MBIILJIEHUS, MIPOCTPAHCTBEHHOTO BOOOpakeHus,

AITOPUTMUYECKON KYJIbTYpbl, KpUTUUHOCTH MBIIUIEHUS HA YPOBHE, HEOOX0IUMOM J1sl 00y4€eHus B
BbICHIEH IIKOJE IO COOTBETCTBYIOIIEH CIENUAIbHOCTH, B Oyxaymeidl mnpodeccuoHaabHON
JIeATEIbHOCTH;

o OBJIaJICHUE MaTeMaTHYeCKMMM 3HAHUSAMHM W YMEHHUSIMH, HEOOXOIUMBIMH B
MOBCEIHEBHOM KHU3HU, JJI U3yYEHMs IIKOJbHBIX €CTECTBEHHOHAYUYHBIX TUCIUIUIMH Ha 0a30BOM
YPOBHE, JJIs TOJTy4eHUs! 00pa3oBaHMsl B 001acTsAX, HE TPEOYIOIUX YIITyOJIeHHONH MaTeMaTHYecKoi
MIOATOTOBKH;

. BOCIIUTAHUE CPEACTBAMHU MAaTEMATUKH KYJIbTYpPbI JIMYHOCTU: OTHOLIEHUS K MaTEMaTHUKE
KaK YacTH OOIleYeN0OBeYeCKON KyJbTypbl 3HAaKOMCTBO C MCTOpUEH pa3BUTHS MaT€MaTUKH,
HBOJIIOIMEH MaTeMaTHYeCKUX HAeH, MOHMMAaHUS 3HAUMMOCTH MAaTEeMAaTUKU Il OOILECTBEHHOTO
mporpecca.

3agaun

o CHUCTEMAaTU3UPOBATh CBEACHUS O YNCIIAX; U3YYUTh HOBBIE BUIbI YUUCIOBBIX BBIPAKECHUI
U (opMyIT; COBEPIICHCTBOBATh MPAKTUUYECKNE HABBIKA U BBIYUCIUTENBHYIO KYJIbTYPY, PaCIIUPSTh
U COBEpIIEHCTBOBATh aireOpanyeckuil ammapar, cOpPMHUPOBAHHBIII B OCHOBHOM IIKOJE, W
IIPUMEHSATD €r0 K PELICHUI0 MAaTEMaTUYECKUX 3a/1a4;

. paclIupUTh U CHUCTEMaTU3UPOBaTh OOIIMe CBEACHHS O (PYHKIUSAX, MOMOJHUThH Kiacc
U3y4aeMbIX (DYHKUWN, TPOMJUTIOCTPUPOBATh IIMPOTY NpPUMEHEHHS (QYHKIUM [ ONUCaHUS U
U3Y4YEHUS PEAIbHBIX 3aBUCUMOCTEN;

L4 HU3YUUTH CBOMCTBaA MPOCTPAHCTBCHHLIX TCII, C(I)OpMPIpOBaHI/IC YMCHHUA HNPUMCHATH
MOJIYYCHHBIC 3HAHUA IJId PCIICHUA IMTPAKTUYCCKUX 3a1a4,
L4 pa3BuUBaTh MNPCACTABICHUA O BCPOATHOCTHO-CTATUCTUUYCCKUX 3aKOHOMCPHOCTAX B

OKpyKarmeM MHPEC, COBCPIICHCTBOBATE HWHTCIUICKTYAJIbHBIC W PCUCBBIC YMCHHUA IIYTEM
06OFaHIeHI/ISI MAaTEMAaTUYCCKOTI'O A3bIKA, Pa3BUTHUA JTJOTUYCCKOI'O MBIIIJICHHS
L O3HAaKOMUTH C OCHOBHBIMHU UJACAMU U METOJAaMH MAaTEMAaTHYCCKOT'O aHaJIn3a

VYuebOnsiii peameT «MaremaTrukay BKIOUeH B DenepaabHblii KOMIOHEHT Y4eOHOTO TIaHa
00111600pa30BaTEIILHOTO YUPEKIACHUS, IBISETCS 00SI3aTEIHHBIM ISl U3YUYCHHS. Y YeOHBIA TPEAMET
«MareMaTuKka» B KJlaccaX ypOBHsI CpeqHEro oOmiero oopa3oBaHUs JaeT MPEACTABICHUE O POJIH



MaTeMaTUKH B COBPEMEHHOM MHpE, O cloco0ax MPUMEHEHHs MaTeMaTHKU B TEXHUKE U B
rymaHuTapHbeix chepax. [Ipu uzydeHunn yuyeOHOTO IpeaMeTa «MaTeMaThKay Ha YPOBHE CPETHETO
o0miero o0pa3oBaHus MPOAOKAIOTCA U MOJYYalOT Pa3BUTHE COJEp:KaTelbHbIC JIMHUU:
«Anrebpay, «DyHkuu», «YpaBHEHHs W  HepaBeHCTBa», «l'eomerpusi», «DIJIEMEHTHI
KOMOMHATOPUKH, TEOPUU BEPOATHOCTEW, CTATHUCTUKU U JIOTHKW», BBOAWTCS nuHUs «Havama
MaTEeMaTUYECKOr0 aHaIn3a.

CornacHo 0a3ucHOoMy ydeOHOMY TIUIaHY O0Opa3oBaTeNbHBIX YUpexKIeHUd Poccuiickoi
®enepanun Ha uzydenue mareMatuku B 10-11 kiaccax orBoautcsi 6 4yacoB B Heneno. Takum
obpa3om, B 10 kiacce mporpamma paccuutaHa Ha 216 gacoB (36 ydueOHBbIC Heaenu), U3 HUX 8
4acoB JUIsl IPOBEACHUSI KOHTPOJIBHBIX paboT, 4 4aca s MPOBENCHMs MPOEKTHBIX pabot, B 11
Kjgacce mporpamma paccuutana Ha 210 wacoB (34 yueOHble Hemenw), U3 HUX 8 YacoB IS
IPOBE/ICHUS] KOHTPOJIBHBIX paboT, 4 yaca JyIs IPOBEAECHUS IPOEKTHBIX paboT.

Conep:xanue TeM y4eOHOI0 npouecca

10 knace

1. Jleticmeumenvnuie uucna.

[lonsaTe HaTypanpHOro uucia. MHoxecTBa uncen. CBOWCTBA IEHCTBUTENBHBIX YHCEI.
Meron maTeMaTH4eCKON MHAYKIUU. J|0Ka3aTenbCTBO YUCIOBBIX HEPABEHCTB. JleIMMOCTh LIEIbIX
yucen. CpaBHeHMss 1O MOAYI® M. 3agaud € LEJIOYUCIECHHBIMM  HEU3BECTHBIMH.
PanmonanbHble ypaBHEHUS W HEpaBEHCTBAa. PammoHanmbHble BbIpakeHUs. Dopmynsl OnHOMA
HproTOHa, CyMMBI U pa3HOCTH CTENEHEW. JleaeHre MHOrO4YJIEHOB C OCTAaTKOM. PanmoHnanbHbIE
ypaBHeHUs. CHUCTEMBl pallOHAJbHBIX ypaBHEHUI. MeTOoJ MHTEpBaJOB pELICHUS HEPABEHCTB.
Panmonaneneie HepaBeHcTBa. Hectporume HepaBeHcTBa. CHCTEMBI pallMOHAJIbHBIX HEPABEHCTB.
Kopens crenenu n. [lonstue kopHs crenenu N. KopHu 4eTHON M HEYETHOM CTENEHEN.

2. Payuonanvnule ypasnenus u nepagencmea

PaBHOCMIIBHOCTH ypaBHEHUH M HEpaBEHCTB. PaBHOCHUIIbHBIE peoOpa3oBaHMs YpaBHEHHUH U
HEPABEHCTB. Y paBHEHUsA-ciencTBUA. [loHATHE ypaBHEHHMsA-ciencTBUsA. Bo3BeneHue ypaBHEHUs B
YETHYIO0 cTeneHb. lloTeHnupoBaHue morapudmuueckux ypaBHeHMH. llpuBeneHue momoOHbBIX
4yjeHOB  ypaBHeHHs.  OcBOOOXKJEHHE  ypaBHEHMs  OT  3HaMeHaTeJs. IIpumenenne
Jorapu(pMHUUECKUX, TPUTOHOMETPUUYECKUX U Jpyrux (opmyn. PaBHOCHMIBHOCTh ypaBHEHUH H
HEPABEHCTB cHUCTeMaM. PemeHue ypaBHEHMH C IIOMOLIbKO CHUCTEM. YpaBHEHHUs BHJA
f(a(x))=f($(x)).Penienue nepaBencTs ¢ momorsio cucrem. Hepasencrsa Buma f(a(x))>f($(x)).

3. Kopenv cmenenu n

Kopens crenenu n. Ilonstue xopHs creneHu N. KOpHM YeTHOW M HEYETHOM CTEINEHEHN.
Apudmernuecknii kopenb. CBoNCTBa KOpHEH cTeneHu N.

Crenenp mnonoxurenpbHoro uucna. IloHsTHE M CBOICTBA CTENEHM C PALMOHAIBHBIM
nokasareneM. llpexen mnocienoBatenbHOCTH. CBOMCTBA MpenenoB. beckoHeyHO yObIBaromias
reoMerpuueckas nporpeccus. Yucino e. Ilonarue crenenn ¢ uppaloHalIbHBIM I0KA3aTEIEM.

4. Jlocapughmol

Ilonatue u cBoiictBa snorapudmos. Jlorapudmuueckass ¢pyHkuus. JecsaTuunsiii gorapupm
(mpUOIM>KEHHBIE BHIUMCIICHUS ).

[lokazarenbHble M JorapugMuyeckue ypaBHEHHMs M HepaBeHcTBa. llpocreiimue
MoKa3aTelbHble M JorapudMuyuecKkue ypaBHEHHUS. YpaBHEHHS, CBOJSIIMECS K MIPOCTEHIINM
3aMeHOi HeusBecTHoro. Ilpocreiimme mokaszarenbHble M JIoTapu(MUUYECKUE HEPaBEHCTBA.
HepaBeHcTBa, cBOAAIMECS K MPOCTEHIIIMM 3aMEHOM HEU3BECTHOTO.

5. Tpuconomempuueckue YyHKyuu 4ucio8020 apeymeHma

Cunyc, kocunyc yrna. [lonstue yria u ero mepsl. OnpenieieHue CHHyca U KOCUHYyca yria,
OCHOBHBIE (OpMYNBI i HHUX. ApPKCHHYC W apKKOCHMHYC. TaHreHC W KOTaHTeHC yIJa.
OnpeneneHne W OCHOBHBIE (QOpPMYJbl [ TaHI€HCAa M KOTaHIeHca yria. ApKTaHIeHC U
apkkoTaHreHc. ®opmynsl cnoxenus. Kocunyc cymMmbl (M pa3HOCTH) ABYX yriioB. @opMyibl U1
JIOTIOJIHUTENBHBIX YII0B. CHHYC CyMMBI (M pa3HOCTH) ABYX yrioB. CymMMa M pa3HOCTb CUHYCOB U
KOCHUHYCOB. DOpMYyJIbI 17151 IBOMHBIX U MTOJIOBUHHBIX YIJIOB. [Ipon3BeieHrE CHHYCOB U KOCUHYCOB.



@DopMyIbl A TAHTEHCOB. TpUroHOMEeTpUYecKrue PYHKIIMHM YUCIOBOro aprymenTa. OyHKIuu y =
sin X, y= c0S X, y = tg X, Y = ctg X. TpuroHomerpuyeckue ypaBHEHHs M HEPaBCHCTBA.
[Ipocreiinine TPUrOHOMETPUYECKUE YPABHEHUS. TPUTOHOMETPUUECKUE YPABHEHUS, CBOASIIMECS K
MPOCTEHIIMM 3aMEHOW HEU3BECTHOTO. [IpMEHEHHE OCHOBHBIX TPUTOHOMETPUYECKHX (HOopMyI
s pemieHuss ypaBHeHUM. OpHoponHble ypaBHeHHMs. [IpocTeilline TpUrOHOMETPUYECKHE
HepaBeHCTBAa. HepaBeHcTBa, CcBOASIIMECS K INPOCTEUINMM 3aMEHOM HEU3BECTHOro. BBeneHue
BCIIOMOT'aTEJIbHOIO yTJIa.

6. Beposmnocmb cobvimuil.

[TepectanoBku. Pa3zmemienus. Coderanus. BepostHOcTh coObiTus. [loHsITHE W CBOMCTBa
BEPOSTHOCTH coObITHA. YacToTa. YciaoBHas BeposATHOCTh. OTHOCHTENbHAs 4acTOTa COOBITHS.
YcnoBHas BeposTHOCTh. HezaBucruMble cOOBITHS.

7. Ilapannenbnocms npsameix u niockocmel

[Ipsimble U MIOCKOCTH B pocTpaHcTBe. OCHOBHbBIE MOHITHS CTEPEOMETPHUH (TOUKA, IpsAMas,
IUIOCKOCTh, MpocTpaHcTBo). IlapamiensHocTh miockocTel, PaccrosiHue mMexay napasieabHbIMU
MJIOCKOCTSIMH.

8. Ilepnenouxynaprnocme npsAMbIX U NIOCKOCMel

[lepneHquKyISIPHOCTh MJIOCKOCTEH, MPU3HAKU U CBOWCTBA. [[ByrpaHHbIN yroJi, JIMHEHHBIN
yTOJ IBYTPaHHOIO yria.

9. Mmnozcoepannuxu

MHororpanauku. Bepumnel, pedpa, rpaHu MHOrorpaHHuka. Pazseprka. MHororpaHHbie
yribl. Beinmykisle MHOrorpanHuku. Teopema Diinepa.

[Ipu3ma, ee ocHoBaHUs, OOKOBBIE peOpa, BbICOTA, OOKOBast HOBEPXHOCTh. Ipsimast u
HakJIOHHas nipu3Mma. [IpaBunbshas npusma. [lapamnenenunen. Kyo6.

ITupamuna, ee ocHoBaHHEe, OOKOBBIE pedpa, BEICOTA, OOKOBasi MOBEPXHOCTh. TpeyronbHas

nupamuaa. [IpaBuibHas nupamuga. Y cedeHHas nupamMuaa.

11 kaace

1. @yuxyuu u ux epaguxu

OyHkuMM U ux rpaduku. JneMmentapusle GyHkuuu. McenenoBanue GpyHkumii u noctpoeHue
uX rpaduKoB 3JIeMEHTapHbBIMH MeTojaMHu. OCHOBHBIE CIOCOOBI MpeoOpa3oBaHUs TpadUKOB.
I'paduku ¢yHkuuii, comepxkammx wmoxynau. Ilpenen ¢yHxuum u HempepbiBHOCTH. llonsATne
npenena yHkuuu. OTHOCTOPOHHHE IpeJielibl, cBoiicTBa mpenenos. HenpepblBHOCTh GyHKIUH B
TOYKE, Ha MHTEpBaje, Ha oTpe3ke. HenpepbrlBHOCTH 3neMeHTapHbIX (yHKUui. Pa3pbiBHBIE
¢ynkuuu. O6patnble ¢yHkuuu. Ilonstue oOparHoW (yHKIMH. B3aumHOo oOpaTHble (QyHKUIUU.
OOpaTtHble TPUrOHOMETpUYECKUE (QYHKIUH.

2. Ilpoussoonas

[Ipenen  mocnemoBatenbHOCcTU.  CBoiicTBa  mpezenoB.  beckoneuyHo — yObIBaromas
reoMmerpuueckas nporpeccusd. Uucno e. IlpousBonnas. Ilonstue nmpousBonHoil. IIpomsBoanas
CyMMBbI, Pa3HOCTH, MPOU3BEACHUS U YacTHOTO JBYX (yHKuuid. HempepblBHOCTH (QYHKIMIA,
UMEIOIUX MPOU3BOIHYI0, T deperunan. [IponsBoaubie 3nemMenTapHbIx GyHKiui. [IponzBoanas
cnoxHoi ¢pyHkuu. [IponsBoanas odpaTHON HyHKIUH.

3. Ilpumenenue npouz800Hol

[Ipumenenne mpou3BoJHOW. MakCUMyM U MHUHMMYM (QYHKIMH. YpaBHEHHE KacaTelIbHOM.
[Tpubnmxennsle BeluuciHeHUs. Teopembl o cpeaHeM. Bo3pacranume u yObIBaHue (QyHKIUIL.
[TpousBoaHbIE BBICHIMX MNOPSAKOB. BbImykiocTs rpaduka (yHKIUU. ODKCTpeMyM (QYHKIUU C
€/IMHCTBEHHON KPUTHUYECKOH TOYKOHM. 3a71auyl HA MaKCUMyM U MUHUMYM. AcUMOTOTHL. J[poGHO-
muHeiHas gynkuus. [loctpoenue rpagpukoB GyHKIUN ¢ MPUMEHEHHEM MTPon3BoIHON. DopMyia U
psan Teinopa.

4. Ilepsoobpasnas u unmeepar

IlepBooOpaznass u wuHTerpan. IlonsTue mnepBooOpa3HOW. 3amMeHa TEpeMEHHOW W
MHTETrpupoBaHue 1o vacTaMm. [lmomans kpuBoiMHEHHON Tpaneuuu. OnpeneneHHbId WHTErpall.
[TpubnmxeHHOe BBIYHMCICHHUE onpeaeseHHoro nuterpaia. ®opmyna Helorona — JleliOauna.



CBolicTBa  ONpPEACIICHHBIX  HMHTErpayioB. I[IpuMeHeHME  ONpeAeNeHHbIX  HMHTErpAIoB B
reoMeTpHYecKuX U Qu3nueckux 3amadax. llonsrue nuddepeHnmanbHOro ypaBHEHHUs. 3aaadd,
npuBoAdMe K quddepeHnanbHbIM YPaBHEHUSM.

5. Vpasnenus u nepasencmsa.

Hectporue nepaseHcTBa. MeTon NpOMEXYTKOB Il YPABHEHUM U HEPABEHCTB. Y paBHEHUS
U HEPaBEHCTBAa C MOAYJISAMH. MEeTOJ MHTEPBAIOB JIsi HENPEPHIBHBIX (yHKIMA. Vcronb30BaHue
CBOMCTB (DYHKIIMH TIpH pEIICHUH YpaBHCHMM H HepaBeHCTB. lcmonp3oBaHue oOmactei
CYILIECTBOBaHMs, HEOTPULATEIBHOCTH, OIPAHUYEHHOCTH, MOHOTOHHOCTM M 3KCTPEMYMOB
(GyHKLMHU, CBOWCTB CHHYCa M KOCHMHYCa IIPU PpEIIEHUH YypaBHEHHH M HepaBeHCTB. CHCTeMbI
YPaBHEHUH C HECKOJBKUMHU HEU3BECTHBIMU. PaBHOCUIIBHOCTH CUCTEM.

6. Bexmopvl 6 npocmparncmee

Koopaunats! u BeKTOpHI. JleKapTOBBI KOOPAMHATHI B IpocTpaHcTBe. DopMyiia pacCcTosHUSA
MEXIy ABYMs TOUKaMH. YpaBHEHUS cepbl U IUIOCKOCTH. DopMylia pacCTOSAHUS OT TOYKHU 10
iockocTd. BexTopel. Monynbs Bektopa. PaBeHcTBO BekTOpoB. Cl10KEHHE BEKTOPOB U YMHOKEHUE
BEKTOpa Ha 4YUCI0. YTosl Mexay BekTtopamu. KoopaunaTtel Bekropa. CkalsipHOE IIPOU3BENEHUE
BeKkTOpoB. KosmnHeapHbie BEKTOPBI. Pa3inoxeHune BeKTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOPAM.

7. ununop, koHyc, wap

Tena u noBepxHocTu BpamieHus. LlwimHAp M KOoHyC. YcedeHHbI KOHYC. OCHOBaHHE,
BbICOTa, OOKOBasg MOBEPXHOCTb, oOOpasyromas, pa3Beprka. OceBble CEUYEHUS M CEUEHUS
napaensHeie ocHoBaHuto. [1lap u cdepa, ux ceyenus, KacarenbHas INIOCKOCTH K cepe.

8. Obvemvl men

OOvembl Ten W miomagu ux noepxHocted. [lonarue 06 oObeme Tema. OTHOIIEHUE
00beMoB NOA00HBIX Tesl. DopMysbl 00beMa Ky0a, MPAMOYTOJIBHOTO MapajliesieNnuIes1a, IPU3MBl,
nunHIpa. @opmyssl 00beMa TupaMuipl U KoHyca. @opMyiibl U011 TOBEPXHOCTEHN IIMIIMHAPA
u koHyca. dopmysbl 00beMa 11apa U MIomaau cepsl.

B 10-11 knaccax rojoBasi OIIEHKa BBICTaBIJIETCS KaK cpefiHee apu(MeTHuecKoe 3HaueHHUe
IOJIYTOOBBIX OLICHOK, COTJIACHO IPaBUIAM MaTEMaTUIYECKOIO OKPYIJICHUS.

Onenka «5» 3a TOJ BBICTABISETCS MPU HAJIMYUU BCEX OTMETOK «5», a TaKKE€ BO3MOXHBI
BApPUAHTHI:

I 1 roja
5 4 5
4 5 5

Onenka «4» 3a TOJ BBICTaBISIETCS MpPU HAJIUYUU BCEX OTMETOK «4» IpU OTCYTCTBUU
HEYIOBIIETBOPUTEIIbHBIX OLICHOK, 4 TAK)KE BO3MOKHBI BADUAHTHI:

I 1 roJ
4 3 4
3 4 4
Onenka «3» 3a roJ BEICTABIIACTCS MPU HATUYUH BCEX OILEHOK «3», a TaK)Ke BO3MOKHBI BAPUAHTHI:
I 1 rona
3 2 3
2 3 3

OneHka «2» 3a TOJA BBICTAaBISETCS NPU HAJIMYUHU JBYX HEYJOBJIETBOPUTENBHBIX OIEHOK 3a 1 m 2
HOJIYTO/IHE.



