MyHununajgbHoe 010/1:KeTHoe 00111e00pa3oBaTeibHOE YUpeKIeHne
«IIkoa Nel120»

PABOYAS ITPOIT'PAMMA
(paxkyJIbTATUBHBIX 3aAHATUN 110 MAaTEMATHKeE
11 kaacc

r.Huwxuanit HoBropon
2020



Pabouas mporpamma coctaBiieHa Ha OCHOBE IPOrpaMM
- Maremaruka. 5-11 knacce / aBT.-cocT. M.W. 3yb6apeBa, A.I'. Mopakosud. — M.: Muemo3una, 2009.
- 'eomerpust. 10-11 knaccsl. CocraBurens bypmucrtposa T. A. Mocksa, [Ipocsemienue, 2008.

1. INJIAHUPYEMBIE PE3YJIbTATBI

OCBOEHUSA YYEBHOT'O NIPEJIMETA
Hear peanu3anum nporpaMmbl: OBJAJCHUE CHUCTEMOM MAaTeMAaTHMYECKUX 3HAHUW M YMEHHI,
HEOOXOUMBIX JUIsl MPUMEHEHHUS B MPAKTUYECKOW NEATEIbHOCTH, M3YUEHUS CMEXKHBIX JUCLUILINH,

MIPOJOIDKEHHS 00pa30BaHus;

33}13‘1“ peajim3anuu nporpaMmmali:

. COBEPILICHCTBOBAHNE TEXHUKU BBIYMCICHUN

. pa3sBUTHE M COBEPIICHCTBOBAHUE TEXHUKU aireOpandeckux mpeoOpa3oBaHuil, pelIeHUs
yYpaBHEHM, HEPABEHCTB, CUCTEM

. CUCTEMATUYECKOE H3YYEHHE CBONCTB TE€OMETPUYECKUX TE€l1 B IPOCTPAHCTBE, pPAa3BUTUE

IIPOCTPAHCTBEHHBIX IPEACTABICHUI ydaluxcs, OCBOEHHE CHOCOOOB BBIYMCICHMS IPAKTHUECKU
BAJKHBIX N'€OMETPUYECKUX BEJIIMYMH U JAJIbHEHIIEE Pa3BUTHE JIOTUYECKOTO MBIIIJICHUS yJaIUXCS

. cuUcTeMaTHU3allisgd U pacIIMpEeHHEe CBEeIEHUM O (QYHKUUSAX, COBEPILIEHCTBOBAHHE TIpadUuyecKUX
YMEHHUH; 3HAKOMCTBO C OCHOBHBIMH HJICSIMH M METOJAaMH MaTeMaTHYeCKOTO aHanmu3a B o0ObeMe,
MO3BOJISIOIIEM HCCIIEAOBaTh HJIEMEHTapHble (QYHKIMM M pelaTh HPOCTEHIINE TI'eOMETPUYECKUE,
dbusnveckre u Ipyrue NpuKiIaIHbie 3a1a49u

. (1)OpMI/IpOBaHI/IC CIIOCOOHOCTH CTPOUTb U HUCCICAOBATDH HpOCTCﬁH.IPIG MaTEMATHYCCKUEC MOACIIN
IIpH pCHICHUHN NPUKIIAAHBIX 3a/1a4, 3aJja4 U3 CMCKHBIX TUCHUILINH
. Pa3BUTh IIPOCTPAHCTBCHHLIC IMPCACTABICHHA U I/1306paSI/ITeJ'IBHBI€ YMCHHA; OCBOUTb OCHOBHBIC

(aKTBl U METOJBI CTEPEOMETPHHU, TTO3HAKOMHTHCS C MPOCTEHITUME MPOCTPAHCTBEHHBIMU TEJIAMH U UX
CBOMCTBaMH;

. OBJIAJIETh CHUMBOJMYECKUM SI3BIKOM MAaTE€MaTHKH, BBIPa0OTaTh (HOpPMaANBbHO- OIEpaTUBHBIC
MaTEMaTHYECKUE YMEHMSI U HAyUYUThCS IPUMEHATh UX K PEIICHUIO T€OMETPUYECKUX 3a7ay;

[IporpamMmMa cocraBieHa B COOTBETCTBUU C (helepajbHbIM NMEPEYHEM YUYEOHHKOB, JAOMYIIEHHBIX WU
PEKOMEH/IOBAaHHBIX K MCIIOJB30BaHMIO B 00pa3oBaTeNbHbIX YyupexaeHusx. JlaHHas mporpaMmma
OpUEHTHPOBAHA HA UCIIOJIb30BAHNE YUEOHHUK:

-A.T'. Mopakosuu Anre6pa u Havyasna aHanu3a 10-11 kimacesl. YueOHuk - M.: Maemo3suna 2012 r.;

-A. T'. Mopakosuy, JI. O. Hdenumesa, T. A. Kopemxkosa, T. H. Mumycrtuna, E. E. Tynpunnckas
Anrebpa u Hauana aHanu3a 10-11 knaccesl . 3agaunuk — M: Muemosuna 2012 r.;

-Aranacsu JI. C., byry3os B. @., Kanomues C. b. u np. / [lox Hayu.pyk. Tuxonosa A. H. I'eomerpus.

10-11 xaccel. YueOHuUK 111 00111€00pa30BaTeNbHBIX yapexaeruid, 2010

B pe3ynbprare nuzydeHuss MaTeMaTUKH YPOBHE YUEHHK JOJKEH

3HATL/MIOHUMATh

° 3HAQUYEHHE MATEMaTUYECKON HAayKd JJisl pEeHIeHUs 3a/1a4, BOSHUKAIOMIMX B TEOPUU U B MPAKTHUKE;
IIUPOTY U, B TO K€ BpEMs, OTPAHUYCHHOCTH MPUMEHEHHUS MATEMaTHYECKUX METOJO0B K aHAINU3y M
MCCJIETOBAHHIO TIPOIIECCOB U SIBJICHHM B MIPUPOJIE U OOIIIECTBE;

° 3HAYECHHE TPAKTUKH U BOMPOCOB, BO3HUKAIONIMX B CaMOW MaTemaThke s (HOPMUPOBAHHS U
Pa3BUTHSI MATEeMAaTHYECKOW HAyKH; UCTOPHUIO PA3BUTHUS TMOHSITHS YHCIA, CO3JaHHUS MaTEMaTHYECKOTO
aHaM3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPHUU;

° YHUBEPCAIBHBIA XapaKTep 3aKOHOB JIOTMKH MAaTEMaTUYECKUX PACCYKICHUW, UX MPUMEHUMOCTh
BO BCEX 00JIACTSAX YETOBEUSCKOM IEATEILHOCTH,

° BEPOATHOCTHBIN XapaKTep Pa3NUHbIX IIPOLIECCOB OKPYKAIOIIETO MUPA;

° MOHATHE 00bEMa, OCHOBHEIC CBOMCTBA 00BEMA;

° (hopMyIbl HaX0XkJIeHUsI 00BEMOB TIPU3MBI, B OCHOBAHUH KOTOPOH MPSIMOYTOJILHBIN TPEYroJIbHUK

U IIPSIMOYTOJIBHOTO NapasulelIeuIIe/1a;
o MIPABUJIO HAXOXKICHUS NPAMOU MTPU3MBIL;



L4 4TO TAKOC IIpU3Ma, BIIMCaHa U IPpU3Ma OIHMCaHa OKOJIO IMUJIMHAPA,

o (bopmyiy 17 BIYMCICHUS 00bEMA IIMITMH/IPA;
yMeThb
J BBITIOJIHATE apu(METHUYECKUE IEHCTBUS, COUeTas YCTHBbIC M IMHChMEHHBIE NPUEMBI, TPUMEHEHHUE

BBIUHCIUTENBHBIX YCTPOWMCTB; HAxXOIUTh 3HAUYEHUS KOPHS HATypalbHOW CTENEHH, CTEHEHH C
paloHaIbHBIM MMOKa3aTeneM, Jorapudma, HCIonbp3ys NpH HEOOXOAMMOCTH BBIYHCIUTEILHBIC
YCTPOICTBA; MOJIb30BATHCS OLEHKON U MPUKUIKON MPU MPAKTUYECKUX pacueTax;

J MIPOBOJIUTH MO M3BECTHHIM (OopMyJaM U IpaBHiaM NpeoOpa3oBaHUs OYKBEHHBIX BBIPAXKCHHIA,
BKJTIOYAOIIUX CTETICHU, PaIUKabl, JOrapu(pMbl 1 TPUTOHOMETPUYECKUE QYHKITUH,

o BBIUUCIIATh 3HAYEHHUS YHUCIOBBIX W OYKBEHHBIX BBIPQKECHUH, OCYIIECTBIISAA HEOOXOAUMBIE
MOJICTAHOBKH M IIPE0Opa30BaHUS;

. OTIpENIeNIATh 3HaYeHHE (DYHKIIMU IO 3HAYCHUIO apryMEHTa IMPH Pa3iIHYHBIX CIIOCO0aX 3alaHwsI
byHKINH,

o CTPOUTH TPAPUKH U3YIEHHBIX (PYHKIIHIA;

J OIMCBIBATH MO rpaUKy U B MPOCTEUIIHNX CIIydasx 1Mo (GopMmyJie MOBEACHUE U CBOWCTBA (DYHKIINH,
HAXOJUTh 10 TpaduKy GyHKIUH HANOOIBIINE U HAMMEHBIINE 3HAYCHHUS,

. pelmarh ypaBHEHHUs, NPOCTCUIINE CHCTEMbl YpPaBHEHHM, HCIIONB3Ysl CBOWCTBA (YHKIMHA HX
rpaduKoB;

o BBIUUCIIATH TPOU3BOIHBIE H TIEPBOOOPA3HBIC AIEMEHTAPHBIX (PYHKINH, UCTIONIB3YS CIIPaBOYHBIC
MaTepHaIbl;

. WCCIIEIOBAaTh B MPOCTEHIIMX Ciaydasx (PyHKIUM HA MOHOTOHHOCTh, HAaXOAWTh HAWOOJIBIINE U

HAaMMEHBIINE 3HA4YeHUs (YHKIMHA, CTPOUTH TpapUKd MHOTOYICHOB M MPOCTEHIINX palMOHAIBHBIX
(GyHKLMH ¢ HCIIOIB30BAHMEM allllapaTa MaTeMaTUYeCKOIro aHajIn3a,

° BBIYHCIIATH B IIPOCTEHUINUX CTyYasX IJIOMIAJH C UCTIOIb30BaHUEM TIEPBOOOPA3HOI;

° pemiaTh panuoHABHBIC, TOKAa3aTeIbHBIE W JIOTAPU(PMHUYECKHEC YypaBHEHUS ¥ HEPABCHCTBA,
MPOCTEUIINE UPPAIMOHATILHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS, UX CHCTEMBI,

° COCTaBJISITh YPaBHEHHS M HEPABEHCTBA 110 YCIOBUIO 33a4u;

° MCIOJIb30BATh AJIs MPUOIMKEHHOTO PEIeHNs YPaBHEHUN U HEPABEHCTB IpadudecKuili MeTo;

° n300pakaTh Ha KOOPAWHATHOW TIOCKOCTH MHOXKECTBA PEIICHUN MPOCTEUIINX ypaBHEHUH U HX
CHCTEM;

° OOBACHATH, YTO Takoe O0BEM Telna, MEePEeUUCHsITh €ro CBOMCTBA U MPHUMEHSTh 3TH CBOWCTBA B
HECJIOKHBIX CUTYalUsIX;

° MPUMEHATHh (OPMYJIBI HAXOXKICHUSI O0BEMOB TIPU3MBI TIPH PEILICHUH 3a7a4; — PellaTh 3a7a4u Ha
BBIYUCIICHHS 00BEMA ITUITUH/PA;

° BOCIPOU3BOJIUTH CIIOCOO BBIYUCICHUS 00BEMOB TEIl C MOMOIIBI0 ONPEAEIEHHOTO HHTETpaa;

° MPUMEHSITh (POPMYITy HaX0XAeHUsT 00bEMa HAKIIOHHOW TPU3MBI IIPH PEIICHUH 3a/a4;

° peniaTh 3aJa4i Ha BBIYKCICHUE 00BEMOB MUPAMUJIBI U YCEUEHHOW MUPAMU/IBI;

2. COJAEP)KAHUE YYEBHOI'O ITPEIMETA

1. Crenenu u kopuu. Crenennbie pynkuuu (6 4).
~¥x
ITonsTHE KOPHSA N-0H CTENEHU U3 AEUCTBUTENBHOTO yncaa. OyHkunn Y=VX ux cpoiicrsa u rpapuKu.
CpoiicTBa KopHsi n-oii creneHu. [IpeoOpa3oBaHue BbIpaXeHMH, coiepamux paaukanbl. [lonstue
CTETEHH ¢ JIIOOBIM PallMOHATBHBIM MoKa3aTeneM. CTeneHHble QyHKIMU, UX CBOMCTBA U TPaQUKH.

2. lloxka3zarenbHas u Jorapupmuydeckas pynxuuu (11 u).

Omnpenenenue mnokazaTenbHON (yHkIMH. CBONCTBA MOKa3aTeNbHOM (QYHKIMU B 3aBHCHUMOCTH OT
OCHOBaHUs. PerieHne nmoka3aTeabHbIX YpaBHEHHHM U HEPAaBEHCTB, UCOIb3Yys I'paduK. MeTo bl pereHus
MoKa3aTelabHbIX ypaBHeHHH. CrocoObl pelieHus MoKa3aTelbHBIX HepaBeHCTB. OmpeneneHue
norapudma. Haxoxxnenne 3Ha4eHH JTIOTrapr(MOB 1O OTIPEICTIEHHUIO.

Ompenenenue jorapupmMuueckod (QyHKIIMU. 3aBHCHMOCTh CBOWMCTB JIOTapU(PMUUYECKON (YHKIIUA OT
ocHoBaHusi  jorapudma. Iloctpoenume rpadukoB  norapupmMuyeckod  QyHKIMH,  pELICHHE



norapu(MHUUECKUX YPaBHEHUI U HEPaBEHCTB C MOMOIIbI0 rpadukoB. IIponsBonHas moka3aTeiabHON
¢ynkuuu. Yucno e. [IpousBoanas norapudmudeckoit pynkiuu. CreneHHas GyHKIus

- TPOBOIUTH MPEOOPA3OBAHMSI YHUCIOBBIX M OYKBEHHBIX BBIPDOKEHUH, COACpPKAIUX CTENEHHU;
- CTPOUTH TpadUKH CTENEHHBIX (PYHKIIHA, BBITOIHATE MpeoOpa3oBaHus TpapuKoB;

3. BexkTopsl B npocTpancTse (6 4)

ITonstue BekTopa B npoctpaHcTBe. ClI0)KEHHE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE

BeKTOpa Ha yncio. KoMruianapHbie BEKTOPHI.

4. IlepBooOpa3Hasi u uHTErpaJ (2 u).

[lepBooOpasnas. IlepBooOpa3Hbie  cTemeHHBIX  (QYHKIMA ¢  I[edbIM  mokaszareieM  (n¥-1),
TpuUroHomerpuueckux ¢pynkiuii. [Ipocreiime nmpasuiia HaX0XI€HUS IEPBOOOPAZHBIX.

5. YpaBHeHnusi u HepaBeHcTBa. CHCTeMbl YPABHEHUI U HepaBeHCTB (4 4).

PaBHOCHIIBHOCTE ypaBHeHu. OOmuMe METONbl PeIIeHHs] ypaBHEHUH. PaBHOCHIIBHOCTH HEPaBEHCTB.
VYpaBHeHHsI W HEPaBEHCTBA C MOJYyJeM. YpaBHEHUS M HEpaBeHCTBA CO 3HAKOM paJHKaia.
Jloka3aTenbCTBO HEPABEHCTB. YpPaBHEHUS M HEPABEHCTBA C JByMs IHepeMeHHbIMU. Cucremsl
YPaBHEHUU.

6. uunap, konyc u map (3 ).

[Tonstre unnunaapa. [Inomaap noBepxuoctu uuiauHapa. [lonstue konyca. [1nomans noBepxHocTu
KoHyca. Yceuénusiii konyc. Cdepa u map. YpasHenue cepsl. Bzanmuoe pacrosnoxenue chepsl 1
wiockoctu KacatenbHas miockocTs k cdepe Ilnomans chepsor.

7.11oBTOpeHue (4 4).

[TpeoOpa3oBanue TPUTOHOMETPHUYECKUX, JIOTAPUPMHUUECKUX, BBIPAKCHHUH, BBIPAKEHUH, COJEpPIKALIIX
CTemeHb. PelieHne Bcex BHAOB YPaBHEHMI, HEPAaBEHCTB, CHUCTEM YpPaBHEHHUW M HEPaBEHCTB.

[TpousBonnas. OyHKUIKU U TpadUKH.



3. TEMATHYECKOE INTAHUPOBAHHUE

Homep KoJa-Bo JaTa npoBenenust
HaumeHoBaHue pa3jesioB M TeM NPOrPaMMBbI
ypoka 4yacoB Inan dDakT
Crenenu kopHu. CTeneHHble QyHKIHU 18
1 ITonsiTHE KOPHSA 1 —i CTENEHU U3 IEHCTBUTEIBHOIO 1
qucia
2 ( 1
®yukunn VX | ux coiictBa 1 rpaduKu
3 CBoiicTBa KOPHS # — CTETICHU 1
4 [IpeoOpazoBanue BBIpaKEHUN COACPIKAIINX PATUKATIBI 1
5 O000111eHNE TOHATHS O ITIOKA3aTele CTEIEHNA 1
6 CreneHHbie (PYHKITUHU, KX CBOWCTBA U IPapUKH 1
7 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduK 1
8-9 [TokazarenbHbIC ypaBHEHUS! M HEPABEHCTBA 2
10 [TonsiTue norapugma 1
11 Jlorapudmuueckas GyHKIUsA, €€ CBONCTBA U rpaduK 1
12 CsoticTBa norapumMoB 1
13 Jlorapudmuueckre ypaBHEeHUs 1
14-15 | Jlorapudmudeckue HEpaBEHCTBA 1
16 [Tepexos kK HOBOMY OCHOBaHUIO Jlorapugpma 1
17 JuddepennnpoBanue moxazaTeabHON U 1
JorapupMUUEcKoi yHKITHA
18 KommanapHbie BEKTOPBI 1
19 CxkansipHO€ MPOU3BEICHUE BEKTOPOB. 1
20-21 Pemenue 3agayu ¢ moMoIb0 BEKTOPOB 2
22 [TepBooOpazHas 1
23 OnpenenéHHbIil HHTETPAT 1
24 PaBHOCUIIBHOCTE ypaBHEHUIT 1
25 OO61re MeTo/bl peleHusl ypaBHEHU N 1
26 Pemienne HepaBeHCTB C O/IHOM MTEpEMEHHOMN 1
27 CucreMsl ypaBHEHUH 1
28 Hunmunap 1
29 Konyc 1
30 Cdepa 1
31-34 | UtoroBoe MoBTOpEeHUE 4




