AHHOTANUA

K padoyeii nporpamme mo npeamery «Marematuka», 11 kiace

Pabouas mporpamma cosnaBaiiack ¢ onopoii Ha «lIpuMepHyro mporpaMMmy cpeaHero (IOJHOTr0) OOIIero
o0Opa3oBaHHMs MaTeMaTHKe 0a30BBI ypOBEHB» (YTBEp)KIaeHa MpuKazoM MwuHoOpa3oBanus Poccum ot
09.03.04. Ne 1312) 1 aBTOPCKYIO TporpamMmy jis 00IIe00pa30BaTEIbHBIX KO ¢ 0a30BBIM M3YYCHUEM
matematuku A. I Mopakosuua, M., Muemo3una, 2008.

Pabouas mnmporpaMMa KOHKPETHU3HUPYCET COACPIKAHUC MNPCIMETHBIX TEM 06p330BaTeJ'II>HOI‘ O CTaHgapTa u
JAacT paclpeaciiCHue y‘Ie6HI>IX YacCoB I10 pa3aciaM Kypca.

C ydeTroM BO3pacTHBIX OCOOEHHOCTEH Kitacca BHICTPOEHA CHCTeMa yUeOHBIX 3aHATHH, CIPOSKTHPOBAHBI
LeNH, 3a7a49U, MPOAYMaHbl BO3MOXKHBIC (hOPMBI KOHTPOJIS, CHOPMYJIMPOBAHBI OKUIACMBIE PE3yJIbTaThl

oOydeHwusl.

[Iporpamma opueHTHpOBaHa Ha UCHONB30BaHWe B 11 kimacce ydeOHmKa «Martemarnka,ll»_ A.
I""Mopaxosu4a, 1. M.CMmupHOBa u Jip.

CornacHo denepaabHOMy 0a3MCHOMY y4eOHOMY TUIaHy JijIsi 00pa3oBaTebHBIX yYUpexaeHui Poccuiickoi
Oenepanuu B 11 ki1acce Ha U3ydYeHHE MaTEMAaTUKH OTBOJAUTCS 4 yaca B Heemio win 136 4acoB B roj.

ITpoMeXyTOUYHBIM KOHTPOJIb 3HAHUH IMPOBOIUTCA B (OPME TECTOB, CAMOCTOSTENIBHBIX, MPOBEPOUHBIX

paboT u MaTeMaTHUECKUX AUKTAHTOB (110 10 - 15 MUHYT) U KOHTPOJILHBIX paboT (B KonndecTse 11 yacoB)
B KOHLIE JIOTHUECKH 3aKOHUYEHHBIX OJIOKOB y4eOHOro MaTepHaa.

IINTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

Bpe3yﬂbmame U3ydenus mamemamuKku na oazoeom ypoene y4eHuK 00/1)iceH 3HATHL/TIOHUMATD

3HAYCHHE MaTeMaTHYECKOM HAayKu Jis1 PpCHICHHUA 3aJad, BO3HUKAIOIIMWX B TCOPHHU W B IPAKTUKE;

mrupoTy MU, B TO KE€ BPEM, OTPAHMYCHHOCTHL INPHUMCHCHHA MATCMATHYCCKHUX METOJOB K aHalIUu3dy Hu
HCCJIEIOBAHUIO TIPOIIECCOB U SBIICHUU B MPUPOJIE U OOIIECTBE;

3HAUYCHUC MMPAKTUKU U BOIIPOCOB, BOBHUKAIOIIUX B caMoOil MaTeMaTHKE JUIS (bOpMHpOBaHI/IH " pa3BUTUIA
MaTeMaTHIECKOM HAayKH; HUCTOPUIO PA3BUTUA MNOHATUA 4YUCIA, CO3MaHUA MAaTEMAaTH4YCCKOTO aHalni3a,

BO3HUKHOBCHUA U pa3BUTHUA I'COMETPUH,

: YHHBepcaHBHBIﬁ XapaKTep 3aKOHOB JIOTUKHU MATCMATHYCCKUX paccymz[eHHﬁ, UX IPUMCHHUMOCTD BO BCEX
00JIaCTSIX YeIIOBEUECKOM ACATCIBbHOCTH,

BEPOATHOCTHBIN XapakTep pa3IHYHbIX IPOLIECCOB OKPYKAIOIIErO MUpA.
AJITEBPA
yMeThb

BBITIIOJIHATH apI/I(i)MeTI/IT-IeCKI/Ie ZIeI‘/'ICTBI/ISI, Ccouc€TasAd YCTHBIC W NHUCHBMCHHBIC IIPUCEMbI, IIPUMCHCHHC
BBIYMCIMTCIIBHBIX YCTPOﬁCTB; HaXOAWUTb 3HAUCHHUA KOPHHA HaTypaJ'[BHOﬁ CTCIICHHU, CTCIICHU C


http://www.pandia.ru/text/category/instrumentalmznie_i_matematicheskie_metodi/

paorOHaJIbHBIM  IIOKa3aTCJIEM, norapH(bMa, HCIIOJIB3YA IIpH HCO6XOI[PIMOCTI/I BBIYHUCIUTCIIBHBIC
YCTpOﬁCTBa; IIOJIB30BaThCs 0LI€HKOI71 n HpHKHI[KOﬁ IIpU TPAKTUYCCKUX PACUCTAX;

MPOBOANUTh TIO W3BECTHBIM (opMylaM M TpaBWiIaM IMpeoOpazoBaHUs OyKBEHHBIX BBIPAKEHUH,
BKITFOYAIOIINX CTEIIEHH, PaIUKaJIbl, IOTapH(PMBI 1 TPUTOHOMETPUIECKHE (HYHKITH;

BBIYUCIIATH 3HAYCHUS YMCIOBBIX U OYKBEHHBIX BBIPAKEHHM, OCYIICCTBIISAS HEOOXOAMMBIC MOCTAHOBKH
U ipeoOpa3oBaHuUs;

HCIO0JIL30BATh MPUOOpeTEeHHbIE 3HAHUS U YMEHHSA B MPAKTHYECKOH 1eAITeIbHOCTH U NMOBCETHEBHOM
JKU3HM JUTS

MPAKTHUYECKUX PAcueToB MO (popmyam, BKITtOUast HOPMYJIIbI, CONEPIKAIINE CTSIICHHU, PaHKAIIbI,
norapu(MbI ¥ TPUTOHOMETPHYECKHE (HYHKITHH, TIPA HEOOXOAMMOCTH UCIIONB3YsI CIIPABOYHBIE MaTEPHAIIBI
Y IPOCTENUIINE BBIYUCIUTEIbHBIE YCTPOUCTBA.
®OYHKIUU U TPAOUKHU

yMeThb

OIpeaACIAThL 3HAUCHHUC q)YHKHI/II/I 110 3HAYCHUIO apryMCHTA IIPU PA3JIMIHBIX criocodax 3aJlaHusA
byHKumM;

CTPOUTH I'padMKH U3YUYEHHBIX (QYHKIIHUIA;

OIMCHIBATh MO TPadMKy U B MPOCTEHINX CITydasx Mo popMyIie TOBEICHNE U CBOWCTBA (QYHKINH,
HaXOAWTH 10 TpaduKy PYHKINK HAOOIBIIE U HANMEHBIINE 3HAYSHUS,

© pelaTh ypaBHEHHS, IPOCTEUIIINE CHCTEMBI YPaBHEHUH, HCIIONB3Ys CBOMCTBA (DYHKIMHA UX TPa(UKOB;

HCMO0Jb30BAThH NPUOOPETEHHbIE 3HAHNUSI U YMEHHUS B MPAKTHYECKOI 1esITeIbHOCTH U MOBCEIHEBHOI
SKH3HM JUTS

OIMCAHMUS C MOMOLIBIO (PYHKIMH pa3IMYHBIX 3aBUCUMOCTEH, PEACTABICHUS UX IpadueCcKH,
MHTEPIPETALNH I'PadHKOB.

HAYAJTA MATEMATHYECKOI'O AHAJIM3A

BBIYUCIISITH TPOU3BOTHEIE U TIEPBOOOPA3HBIE DIIEMEHTAPHBIX (DYHKIIUH, UCTIONB3YS CIIPABOYHBIC
MaTepHuabl;

HCCIIEIOBATh B MPOCTEHIINX CIydasx (yHKIMH Ha MOHOTOHHOCTb, HAXOJUTh HAHOOJIbIINE U
HaVMEHbBIINE 3HAYCHUST QYHKIMHA, CTPOUTH TPaQUKK MHOTOUJICHOB H MPOCTEHIINX pallOHATBHBIX
(GYHKLMI ¢ UCIIONB30BAHUEM alllapaTa MaTeMaTH4ecKOro aHajlu3a;

BBIYUCIIATH B HpOCTCﬁH.IHX ClIydadax 1uiomaau ¢ UCIoJIb30BaHUCM nepBoo6pa3H0ﬁ;

HCIO0Jb30BATH NPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTUYECKOMH JesiTeIbHOCTH U NMOBCEAHEBHOI
SKU3HM JUTS



© PCHICHUA NMPUKIAJTHBIX, B TOM YUCJIC COINAJIbHO-OKOHOMUYCCKUX U (1)I/I3I/I‘ICCKI/IX, 3aJa4 Ha
HanOOJBIINE U HANMEHBIIINE 3HA4YCHUA, HA HAXOXKICHUC CKOPOCTU U YCKOPCHUS,

YPABHEHUS U HEPABEHCTBA. ymers

© peliaTh pallMOHAJIbHBIC, TOKA3aTCJIbHBIC U J'IOl"apI/I(bMI/I‘IeCKI/Ie YpPaBHCHUA U HCPABCHCTBA, HpOCTCﬁHIHe
HUppalOHaJIbHBIE U TPUTOHOMETPUUICCKUC YPABHEHUS, UX CUCTEMBI,

COCTaBJISITh YPAaBHEHUS M HEPABEHCTBA 110 YCIOBHIO 3a1a4H;
WCTIONB30BaTh AJ1s1 MPUOIMKEHHOTO PELICHUs YpaBHEHUH W HEPAaBEHCTB Tpaduyeckuii MeTo;
n300paxkaTb Ha KOOPAMHATHON TJIOCKOCTH MHOXKECTBA PELICHUH MPOCTEHIINX yPaBHEHUH U UX CUCTEM;

HCI0JIb30BaTh NPHOOpPEeTEeHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOH 1esITeIbHOCTH 1
NOBCEIHEBHOM JKU3HH I

ITOCTPOEHUS U HCCIIETOBAHNS TPOCTENINX MATEMATHIECKUX MOJIENEH.
3JEMEHTHI KOMBUHATOPUKH, CTATUCTUKA U TEOPUA BEPOSITHOCTEM ymers

© pemarth IpocTeiie KOMOMHATOPHBIE 3aJa4l METOJIOM Tepedopa, a TaKKe C HCIOJIb30BaHUEM
W3BECTHBIX (JOPMYIT;

BBIYUCIISITH B IPOCTEHIIINX CITy4asix BEPOSATHOCTH COOBITHI Ha OCHOBE MOJICUETA YHCIIA HCXO0B;

HCI0JIL30BATH MPUOOpeTEeHHbIE 3HAHUS U YMEHHA B MPAKTHYECKOH 1eAITeIbHOCTH U NMOBCETHEBHOM
JKU3HH JUTS

aHaJIM3a peajbHbIX YMUCIOBBIX IaHHBIX, IPEICTABICHHBIX B BUE AHarpamMm, rpadukos;
aHaM3a HHPOPMALIMH CTATUCTUIECKOTO XapaKTepa.
I'EOMETPUA ymers

* pacIio3HaBaTh HA YEPTEKAX U MOJICIAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTHI
C UX OMHCaHUSIMH, N300paKEHUIMU;

OIMUCBIBATH B3aMMHOC PACIOJIOKCHUC MTPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBE, apryMCHTHUPOBATL CBOU
CYKACHUA 00 3TOM PACIIOJIOKCHUHN

AHAJIM3HUPOBATH B HpOCTGﬁMHX ClIydasaX B3aMMHOC pacCIlOJIOKCHHUE 00BEKTOB B IMPOCTPAHCTBCE,
I/1306pa)KaTI> OCHOBHBIC MHOT'OI'DAHHUKH; BBIIIOJIHATD YCPTECIKU 10 YCJIOBUAM 3aa4;
CTPOUTH HpOCTeﬁH.IPIC CCUCHUA KY6a, MIPpU3MBbI, TUPAMUBI;

© permaTh IIAHUMETPUIECKUE U MPOCTEHINNE CTEPEOMETPHUICCKHUE 3aJa91 HA HAX0XKICHIEC
FEOMETPHUYCCKUX BEJIUYMH ([JIMH, YIJIOB, IUIOMIaael, 00beMOB);

HCIIOJIB30BaTh IPU PCHICHUHN CTCPEOMETPUUCCKUX 3aJiad INIAHUMETPUUICCKUEC q)aKTBI 1 MCTOBI,



* IPOBOAUTH AJOKA3aTCIIbHBIC PACCYXKICHUA B XOA€ PCIICHHU 3a/1a4; HCITOJb30BaTh npnoﬁpeTem{ble
3HAHUA U YMCHUHA B npalcrnqecxoifl JeATeJILbHOCTH U MOBCETHEBHOI KI3HA JJIA

* HCCIeToBaHus (MOJICITUPOBAHNS) HECIIOKHBIX PAKTHUECKUX CUTYaIlUil HA OCHOBE N3YUEHHBIX (OPMYIT
Y CBOWCTB GUTYp;

* BBIYHCJICHUS HHOHIaHCﬁ HOBCpXHOCTeI‘/'I MMPOCTPAaHCTBCHHBIX TCJI IPHU PCUHICHHUU NPAKTUYCCKUX 3a/1a4,
HCIIOJIB3YS IpU HeO6XOHI/IMOCTI/I CIIPAaBOYHUKU U BBIYHUCIIUTCIILHBIC YCTpOﬁCTBa.

COAEPKAHUME KYPCA

Kopens crenenn n>1 u ero cpoiictBa. CTeNneHb ¢ palMOHAIbHBIM MMOKA3aTEJeM U €€ CBOMCTBA.
IloHsgTHe O cTEmeHH C ASCHCTBUTENLHBIM IOKa3aTeieM. CBONMCTBA CTENEHU C ACHCTBUTEIBLHBIM
MoKa3aTelIeM.

Jlorapudm umcna. OcHOBHOE sorapuMuyeckoe TOXIAeCTBO. Jlorapudm mpousBeacHHS,
YaCTHOTO, CTENEHH; MePexo/] K HOBOMY OCHOBaHUIO. JleCATUYHBINA U HATYpallbHbII Jorapudmsl,
9HCIIO €.

[IpeoOpa3zoBaHus BRIpAXKEHUH, BKIFOYAKONIMX apu(METHUECKHUE OIepalluu, a TaKKe oIepaluu
BO3BEJICHUS B CTCIICHB U JIOTApU(MUPOBAHUSI.

OyHKIUH.

CrenenHass (pyHKIUS C HaTypaJbHBIM IOKa3aTeneMm, e€ cBoiicTBa W Tpaduk. [lokazarenbHas
byHKIMS (SKCTIOHEHTA), €€ CBOMCTBA U rpaduK.

Jlorapudmmueckas QyHKIus, € CBOWCTBA U TpaduK.

[IpeoOpa3oBanusi TpaduKOB: MAPALICIBHBIA IEPEHOC, CHUMMETPUS OTHOCHTEIBHO OCeH
KOOPJAWHAT ¥ CUMMETPHS OTHOCUTEIHHO Havaxa KOOPJAUHAT, CHMMETPHUS OTHOCUTEIBHO TPSMON
y=X, PACTSDKEHHE U CIKATHE BJIOJb OCCH KOOPIAMHAT.

Hauana MmaTeMaTHueckoro aHaiansa.

[Tnomans kpuBonuHeWHON Tpanenuu. [lonsTue 06 onpeneneHHoM uHTerpaie. IlepsoobpasHasi.
[TepBooOpa3Hbie aneMeHTapHbIX (yHKIUH. [IpaBuia BbluMciieHus: nepBooOpasHbIX. Popmyia
Herotona-JleiibHuna.

[Tpumepsl IpUMEHEHMs UHTErpaia B (pU3UKE U T€OMETPUH.

YpaBHEHUS U HEPABEHCTBA.

Pemenne pannoHanbHBIX, I10KA3aTENIbHBIX, JIOTapU(PMUYECKUX YpPaBHEHMH M HEPaBEHCTB.
Pemenne nppalnoHaabHBIX ¥ TPUTOHOMETPUYECKUX YPAaBHEHUHN U HEPABEHCMS.

OCHOBHBIE NIPUEMBI PELICHHUS CUCTEM YpPaBHEHMM: IOACTAaHOBKA, alreOpanyeckoe CIOXKEHHE,
BBEJICHUE HOBBIX IEPEMEHHBIX. PaBHOCMIIBHOCTh YypaBHEHHI, HEPAaBEHCTB, cucreM. Pemenue
CHUCTEM YPABHEHMH C IByMSI HEU3BECTHBIMM IIPOCTEMIINX TUIOB. PelleHne cucreM HEpaBeHCTB C
OJIHOU IIEPEMEHHOM.

Hcnonp3oBaHne cBONCTB U rpaduKoB (PYHKLIMN MIPU pELICHUH YpaBHEHUM U HEpaBeHCTB. MeToj
uHTEepBaJIOB. M300paskeHre Ha KOOPAMHATHON IMJIOCKOCTH MHOXECTBA pEIIeHUIl ypaBHEHMHA U
HEPABEHCTB C JABYMs IEPEMEHHBIMHU U UX CHCTEM.

DneMeHThl KOMOMHATOPUKHU, CTATUCTUKU U TEOPUU BEPOSTHOCTEH.

Tabnuunoe u rpaduyueckoe TMpeICTaBICHHE MJaHHBIX. YWCIOBBIE XapaKTEPUCTHUKU PSIOB
JIAHHEIX.

[TonsiTHE O HE3aBUCUMOCTH COOBITHH. BEposTHOCTh M CTaTUCTHYECKAs YacTOTa HACTYIIJICHUS
COOBITHSL.

Kpyrible Tena



Cdepa u map. Bzaumuoe pacnonoxenue chepsl U miockocty. KacaTenbHas MIOCKOCTb.
MHororpaHHuKH, BIHCAaHHbIE B cepy. MHOTOrpaHHUKH, ONUCAaHHBIE 0KoJIo cdepbl. Lumunap,
koHyc. [ToBopoT. @urypsl BpallleHHs. BiiucaHHbIE U ONTUCAHHBIE HUIUHIPBI

CumMMeTpHs IPOCTPaHCTBEHHBIX (UTYp (LIEHTpasibHAsA, OceBasi, 3epKaibHas). JIBikeHue
MPOCTPAHCTBA, BUIBI JBMXKEHUU. DJIEMEHThl CHUMMETPUU MHOTOTPAHHUKOB U KPYTJBIX Tell.
[IpuMepsl CHMMETPUH B OKPYKAKOLIEM MUDE.

OO0BEM M IUTOIIAIb TOBEPXHOCTH

O6béMm 1 ero cpoiictBa. [lpurnun KaBampepu. @opmyssl 00béMa mapajuienenunena, Ipru3MEbI,
nupaMuisl. DopMysel 00bEMa IHIUHIPA, KOHYCA, IIapa U ero yactedl. OTHOIIeHHEe 00bEMOB TOI00HBIX
ten. Ilnomans moBepxHOCTH MHOTOTpaHHHWKA. POpPMYyJBl TUIOMIAAN MOBEPXHOCTH HWIMHApPA, KOHYCA,
1iapa u €ro 4yacrtem.

KoopaunaTel 1 BEKTOpBI

IIpsmoyroneHass cucTeMa KOOpPAMHAT B IpocTpaHcTBe. KoOpAWHATBI CEpeduHBI OTpe3Ka.
dopmMyna paccTOSIHUSI MEXAy IBYMs Toukamu. YpaBHeHHe cdepbl. KoopaunaTtsl BekTopa. Jlnnna
BeKkTOopa. CKaIsIpHOE MPONU3BEIEHUE BEKTOPOB. Y paBHEHHUE IIJIOCKOCTH B IPOCTPAHCTBE.



