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IlossicHUTEIbHAA 3aIUCKA

Paboune nmporpammel cpemHero (IOJIHOr0) 00Iero oopa3oBaHus Mo aaredpe U HavajgaM aHaau3a
U TEOMETPUU COCTaBICHBI HAa OCHOBe DYHIAMEHTAIBHOTO Sapa COJNEpKaHWs OOpa3oBaHHS U
TpeboBanwmii, K pe3yIbTaTaM OCBOSHUS OCHOBHOUM 00Opa3oBaTeIbHON MPOTrpamMMbl CpEAHETO (IIOIHOTO)
obmiero oOpa3oBaHMsA, TNPEACTaBICHHBIX B DelepalbHOM TOCyJapCTBEHHOM — 00pa30BaTEbHOM
CTaHJapTe cpeaHero (MOJHOTo) obmero oopasoBanus. B Hell Tak e yYUTHIBAIOTCSI OCHOBHBIE HJIEU U
nonoxkeHust [Iporpammbel pa3BuTuss U (OPMHUPOBAHMS YHUBEPCAIBHBIX Y4YEOHBIX IEHCTBUE st
cpenHero (MOoTHOTr0) 00IIero 00pa3oBaHusl.

Pabouas porpamMmma 1o U3y4CeHuUr0 rcoOMETpruun B 10 xnacce cocTaBiieHa HA OCHOBE CJICAYIOIUX TOKYMCHTOB!:

=

3akon P® «O06 obpazoBanum» ot 29.12. 2012 Ne 273-D3;

2. ®depgepanbHBId TOCYNApPCTBEHHBIH 00pa3oBaTeNIbHBIN CTaHJApPT OCHOBHOTO 0OIIero o0Opa3oBaHMs
(yTBepikaeH nprukazom MunooOpraayku Poccun ot 17 nekadps 2010 r. Ne 1897);

3. ®denepanbHOro MepeyuHs yueOHUKOB, YTBEPKICHHBIX MPUKAa30M MUHUCTEPCTBA O0OPa30BaHUS U HAYKU

P® ot 31 mapra 2014 1. Ne 253, peKOMEHIOBaHHBIX (JIOMYIIEHHBIX) K UCIIOJIb30BAHHIO B

00pa3oBaTeNBLHOM Ipoliecce B 00pa30BaTEIbHBIX YUPEKACHUAX, PEATU3YIOIIUX IPOTrPaMMbl OOIIETO

00pa3oBaHMs C K3MCHECHHUSIMU U JIONOJIHeHHsIMU Ha 2016 T.;

4. ABtopckoii mporpammsl 1o reometpun JI.C.Atanacsna Bxogsieid B «COoopHuk pabouux mporpamm. 10-
11 knaccel. ['eomerpusi» (68 4, 2u/uen), cocraButensb: T.A. Bypmuctposa. M.: I[Ipocsernienue, 2015. — 95 ¢.;

5. IloypouHoe mutanupoBanue padoyeil MporpaMmbl, pa3pab0TaHHOE U PEKOMEHI0BAHHOE K MCIOJIb30BAHUIO
cnenuanucToM Kadenpsl (usuko-maremarudeckoro obpazoBanusi CIIb AIIIO Jlonmakosoir T.E.(70 4,
24/Hen)

6. dexepanbHOTO NIEpeYHs y4eOHUKOB, YTBEP)KICHHBIX MTPUKa30M MHHHUCTEPCTBA 00pa3oBaHus U HayKu PD
ot 31 mapta 2014 r. Ne 253, pekoMeHA0BaHHBIX (JIOMYIIEHHBIX) K UCIOJIb30BaHUIO B 00pa30BaTeIbHOM
nporiecce B 00pa3oBaTeIbHbIX YUPEXKICHHUSX, pEaIU3YIOIUX IPOrpaMMbl 00IEro 00pa3oBaHMs;

7. YueOnoro wiana ['bOY Jluneit Nel79 Kammauuckoro paiiona r. Cankrt — [lerepOypra Ha 2017-2018 yu.
roj

Mecro y4eOHBIX I@peIMeTOB MAaTEeMaTH4YeCKOro uukJja B ba3sucHom yuyeOHOM mIaHe
Cornacno @enepanbHOMy Oa3uCHOMY YyueOHOMY IUIaHy JUIsi OOpa30BaTENbHBIX YUPEXKACHUH
Poccuiickoit ®enepannu Ha uzydyenue reomerpuu B 10 kiacce Ha 6a30BOM U MPOQPHUIBLHOM YPOBHE
oTBoUTCS 68 yacoB B roa u3 pacuéra 2 yaca B Henento. YueOnoiit mian ['BOY nunes Ne 179 na
2017-2018 nmpemycmaTpuBaeT Ha u3ydeHue reomerpun B 10 kimacce 68 4, 2 4W/Hen., 3THM, B TOM
qucie, 00bSICHAETCS BHIOOP aBTOPCKON MPOTpaMMBl.

HN3meHeHNsl, BHECEHHBbIC B AaBTOPCKYIO Y4eOHYI0 IPOrpaMMy M HX 000CHOBaHHe:



M3MeHeHuH, 10 CpaBHEHHIO C MMOYPOYHBIM INIAHMPOBAHUEM padoueil mporpaMMsl, pa3paboTaHHBIM
U PEKOMEHJOBAHHBIM K HCIOJb30BAHUIO CIELUAINCTOM Kadeapsl (U3NKO-MaTeMaTHYECKOro
o0pazoBanus CIIb AIIIIO Jlonmaxosoii T.E., Her.

Yy4yeoHUK:
1. Aranacsu JI. C., byry3oB B. ®@., Kagomues C. b. u ap.I'eomerpust, 10—11: Yueb. mis

obrreoOpasosar. Yupexaenuii / M.: [Ipocsemenue, 2009—2011
OO0mas xapakrepucTuka yue0HOro npeamera

MaremaTnueckoe 0Opa3zoBaHUeE SIBIISETCS 0053aTEIbHON U HEOThEMIIEMOM YacThiO OOIIEro
o0pa3oBaHMsl HAa BCEX CTyMmeHsX MmKoiael. OOyueHHWe MaTeMaThKe B CpelHed  IIKoe
HaIIpaBJICHO HA JOCTHXKCHUE CIIENYIOUIUX Yenei:

6 HanpaeieHuU IUYHOCMHO020 pa3eumus:

e (dopMUpOBaHUE MPEJCTaBICHUNA O MaTeMaTHKe KaK YaCTH MUPOBOW KYJIbTYpbl U O MecCTe
MaTeMaTUKHd B COBPEMEHHOH HUBUIIM3AIMU, O CHOCO0AaX OMUCAaHUS HAa MAaTeMaTUYECKOM
SI3BIKE SIBJICHUN PEaIbHOTO MHPA;

® PAa3BUTHC JIOTUYCCKOI'O U KPUTHUYCCKOI'O MBINUICHUA, KYJIbTYPbI PCUH, CIIOCOOHOCTH K
YMCTBCHHOMY 3KCIICPUMCHTY,

e (opmupoBaHWE WHTEIUICKTYAIBHOW YECTHOCTH W OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOIOICHUIO MBICITUTEIBLHBIX CTEPEOTUIIOB, BRITEKAIOIINX M3 OOBIICHHOTO OIBITA;

® BOCIIMTaHHC KadYCCTB JIMYHOCTH, O6eCHe‘lI/IBaIOH_[I/IX CONMAJIBHYIO MO6I/IJ'II>HOCTB,
CIIOCOOHOCTD IMIPUHUMATb CAMOCTOATCIIbHBIC PCILICHUA

° (bOpMI/IpOBaHI/Ie Ka4yeCTB MBbIIIJICHUA, H€06XOI[I/IMBIX AJigd aganTallid B COBPEMCHHOM
UH(POPMALIMOHHOM O0IIECTBE;

e pa3BUTHE HHTEpeca K MaTeMaTHYECKOMY TBOPUYECTBY UM  MaTEMaTHYCCKUX
CIOCOOHOCTEMN;

6 Memanpedmemuom HanpaeieHUuu:

® Ppa3BUTUC HpeI[CTaBJIeHI/Iﬁ O MAaT€MATHUKEC KakK (I)opMe OIIMCaHugd W MCETOAC ITO3HAHMHA
HGfICTBI/ITCJ'IBHOCTH, CO31aHHuC YCJ'IOBI/II\/'I JUIA HpI/IO6peTCHI/I$I OIIbITa MAaTEMAaTHYCCKOI'O
MOJCIIMPOBAHUSA;

e (opmupoBaHuE OOIIMX CIOCOOOB MHTEIIEKTYAIbHON 1€ATEIbHOCTH XapaKTEPHBIX IS
MAaTEMATUKU MU ABJJIAIOIINUXCA OCHOBOM ITO3HABATEIbHOMN KYJIBTYPHI, 3HAYNMOH JIIA
pa3NUYHbIX cep YeTOBEUECKOH e TeIbHOCTH;

6 npedmemuom HanpaeieHUu.:

® OBJAJIEHHE MAaTEeMaTHYECKHUMH 3HAHUAMHU ¥ yMEHUSIMH, HEOOXOJUMBIMU TS
MPOJOHKEHUST OO0pa30BaHMsI, HM3YYEHUS CMEXKHBIX JUCHUIUIMH, TPUMEHEHHUS B
MMOBCEAHEBHOM XKU3HU;

® CO3JaHHUC (I)yHJIaMCHTa AJId MaTeMaTUYC€CKOTO Pa3sBUTUA, (I)OpMHpOBaHI/IH MEXaHU3MOB
MBINJICHUS, XapaKTCPHBIX IJISA MaTeMaTUUYECKOU JIesITeIbHOCTH.

Paznen «l'eomeTpusi» — pa3BHUBaeTCsl y ydalluxcs NPOCTPAHCTBEHHOE BOOOpaKeHUE U
JIOTUYECKOE MBIIIJICHUE MYyTeM CUCTEMAaTHUeCKOro M3Y4YeHMsI CBOMCTB reOMETPUUYECKUX (QUryp Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE U IIPUMEHEHUS DTUX CBOMCTB IIPU PELICHUH 3a/1a4 BBIYUCIUTEIBHOTO
Y KOHCTPYKTHBHOrO xapakrtepa. CylieCTBEHHasl pOJib MPHU 3TOM OTBOJWUTCSA PA3BUTHIO T€OMETPHU-
yeckod MHTyMIMHM. CoYeTaHHe HarjsiJHOCTU CO CTPOTOCTHIO SIBISIETCSI HEOTHEMIIEMOM YacThbIO
reoMeTpuuecKux 3HaHui. Matepuan, oTHocsammiics k Onokam «KoopauHaTel» U «BekTopel», B
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3HAYUTEILHOW CTEICHU HECeT B cede MCKIPCAMETHBIC 3HAHUA, KOTOPBLIC HAXOAAT IMPUMCHCHHC,
KaK B pa3JIMYHBIX MaTEMAaTUYCCKHUX JUCHUIIIMHAX, TAK U B CMEXHBIX ITPEAMCTAX.

Pasnen «MaremaTuka B HCTOPUYECKOM DPa3BUTHH» MpeAHA3HA4eH i (OpMUPOBAHUS
NpPEJCTAaBICHUN O MaTeMaTHKE KaK YacTH YeJOBEYECKOW KYJIbTYphl, A OOIIero pa3BUTHS
HIKOJIbHUKOB, JJISl CO3/IaHUs KYJIbTYPHO-UCTOpPUUYECKOM cpeabl oOyueHusi. Ha Hero He Bblaensercs
CHEIUAJIbHBIX YPOKOB, YCBOEHHE €ro HE KOHTPOJHMPYETCS, HO COJEp)KaHuEe 3TOro paszeina
OpPraHUYHO MPHUCYTCTBYET B y4eOHOM IpoOliecce KaK CBOEro poja yMaHUTapHbI (GoH mpu pac-
CMOTpPEHUH MPOOIEMAaTHKH OCHOBHOTO COJICPKAHUS MAaTEeMaTHUECKOTr0 00pa3oBaHusl.

TpeOoBaHus K pe3yJbTaTaM 00y4eHHsI M OCBOECHHMIO COJIEPKAHNUS Kypca

I/I3yquHe Mar€MaTukKu B cpe;[Heﬁ mMKOJC Ja€T BO3MOXKHOCTDH OGy‘laIOLLII/IMCSI JOCTHYb
CICAYIOUX PE3YJIbTAaTOB Pa3BUTHA:

6 IUYHOCMHOM HANnpaeji1eHuu:

o C(I)OpMI/IpOBaHHOCTB HOECJIOCTHOI'0O MHUPOBO33PCHUSA, COOTBETCTBYHOIICIO COBPEMCHHOMY
YPOBHIO pa3BUTHA HAYKU U O6H.I€CTBCHHOI>1 IMPAaKTHUKH;

® yMEHHUE SICHO, TOYHO, TPaMOTHO H3J1araTb CBOM MBICIIM B YCTHOM M TMHUCBMEHHOM peyH,
MOHUMATh CMBICJ TIOCTaBJIEHHOW 3aJa4yd, BBICTPAUBATH APTYMEHTAIMIO, TPUBOJHTH
MPUMEPBI U KOHTPIIPUMEPHI;

° KPUTHYHOCTH MBINIJICHUA, YMCHUC paciio3HaBaTb JJOTHYCCKH HCKOPPCKTHBIC
BBICKA3bIBAHUS, OTJIMYATE TUIIOTE3Y OT q)aKTa;

o npeacTaBJICHUC O MaTeMaTHUYECKOM HAyKE€ Kak C(bepe YeJIOBEUYCCKON JACATCIIbHOCTH, 00
oTalax €€ pa3BUTHA, O €€ 3HAYUMOCTHU IAJIA pa3BUTHUA LIUBUIINU3ALIUU

° KpCaTHUBHOCTb MBINUICHUA, HWHUIHWATHBA, HAXOAYMUBOCTb, AKTUBHOCTL IIPpU PCIICHHUUN
MAaTEMATU4YCCKUX 3a4a4,

®  yMEHHEe KOHTPOJHUPOBATH MPOLIECC U PE3YNIHTAT YUCOHOM MAaTEMAaTHUYECKOU JIeATETbHOCTH;

®  CHOCOOHOCTh K OMOIIMOHAIILHOMY BOCIPHUSATHIO MaTE€MaTUYeCKUX OOBEKTOB, 3ajady,
pELIECHHH, pACCYKICHHUI;

6 MemanpeOMemnom HanpaesieHUuuU.

L4 MMpEaACTaBICHUA 00 nacax U 0 METOAaxX MaTCMAaTUKKU KaK YHHUBEPCAJIbHOM A3bIKC HAYKH U
TEXHUKHU, CPEACTBE MOJCTIUPOBAHUA SIBIICHHI U IponecCoB;

L4 YMCHHUEC BUACTb MATCMATHUYCCKYIO 3a1a4y B KOHTCKCTC HpO6J’IeMHOI71 CUTyalluu B ApPYIrux
JAUCHUIIIIMHAX, B OKPY)I(aIOIJ_Ieﬁ KHN3HU,

® yMEHHE HaxOJUTh B Pa3IMYHBIX UCTOYHHKAX MH(OPMALIHIO, HEOOXOIUMYIO NIl PELICHUS
MaTeMaTHYeCKUX MpoOJieM, MPEACTaBIATh €€ B MOHATHOW (opme, TPUHUMATh pELICHUE B
YCJIOBUSAX HETOJHON M N30BITOYHON, TOUHOM U BEPOSITHOCTHOW MH(pOPMALINY;

L YMCHHUEC IMOHUMATh U HUCIOJb30BATH MAaTEMATHYCCKHUEC CPCACTBA HAITIAIHOCTH (rpa(bmm,
AuarpamMmal, Ta6J'II/II_U:I, CXEMBI U I[p) JUI WIJTIOCTpAluU, UHTECPHIPCTALUU, apT'YMCEHTAIUU,

e yMEHHUE BBIJBUTATh TUIIOTE3bl MPU pPEIICHUH Y4eOHBIX 3ajjad, MOHUMAaTh HEOOXOIUMOCTh
WX TIPOBEPKH;

¢ YMCHHUC IMPUMCHATb HWHAYKTUBHBIC W JACAYKTHBHBIC CITIOCOOBI paccymﬂeHHﬁ, BUICTH
PAa3JIMIHBIC CTPATCTHUU PCUICHUA 3ada4;



¢ [IOHMMaHUE CYIIHOCTU AITOPUTMUYECKHUX IMPEANUCAHUA W YMEHHE JEHUCTBOBATh B
COOTBETCTBUHU C MPEITI0KEHHBIM aITOPUTMOM;

® YMEHHME CAMOCTOSITENIbHO CTaBUTh LIEJIH, BHIOMPATh M CO3AaBAaTh JITOPUTMBI JIJIsl PELICHUS
y4eOHBIX MaTeMaTHYECKUX MPobIeMm;

® YMCHHUC IINIAHUPOBATHh U OCYIICCTBIIATH ACATCIBHOCTH, HAIIPABJICHHYIO Ha PCIICHUE 3aaa4d
HCCICA0BATCIIbCKOI'O XapaKTepa,

e cPopMUPOBAHHOCTh y4eOHOW ¥ OOIIEMONB30BATEIBCKOW KOMIIETEHTHOCTH B 00JacTH
HUCIIO0JIb30BaHUA I/IH(1)OpMaI_[I/IOHHO-KOMMyHI/IKaI_II/IOHHLIX TCXHOHOFHfI;

6 NPeOMemHOM HANPABIEHUU:
0a30Bblii Kypc —

c(OpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKe KaK 4YaCTH MHUPOBOW KYJIBTYpbl M O
MeCTe€ MaTEeMaTHKH B COBPEMEHHOM ITMBUIIM3ALIMM, O CIIOCO0aX OMHMCAHMS HAa MaTeMaTHYeCKOM
A3BIKE SIBIIGHUN PEaTbHOTO MUPA;

c(hOpMUPOBAHHOCTH TPEACTABICHUN O MATEeMAaTHYECKUX TMOHATHUAX KaK O BaXKHEUIIUX
MaTeMaTUYECKUX MOJENSAX, MO3BOJSIONIMX ONMCHIBATH U M3Yy4yaTb Pa3HbIC MPOLIECCHI U SIBIICHHUS;
MMOHUMaHUE BO3MOKHOCTH aKCMOMATUYECKOTO MOCTPOEHUS MAaTEMAaTUUYECKUX TEOPUH;

BJIAACHUC MCTOHdaMH NO0Ka3aTCIIbLCTB U aJITOPUTMOB PCHICHUA; YMCHHUC HX HNPUMCHSITH,
MMPOBOAUTDH AOKA3aTCIbHBLIC PACCYKACHUA B XO0AC PCUICHUA 3a1a4;

BJIAJICHUE CTAHJAPTHBIMU IPUEMAMU PELICHUS PALUOHAIBHBIX U HMPpPalUOHAJIbHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH W HEPABEHCTB, HX CHCTEM;
UCIIOJIB30BAHNUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YHUCIE Ul ITOMCKA IIyTH PEILUCHUS U
WJUTFOCTPALIMY PELICHUS] YPABHEHUM U HEPABEHCTB;

C(I)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IIOHATHAX, HACIAX H MCETOAAX
MaTEMaTHYCCKOI'O aHaJIn3a,

BJIaJICHUE OCHOBHBIMU IOHATHSAMU O IUIOCKMX U IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, UX OCHOBHBIX CBOWCTBax; C(hOPMHPOBAHHOCTh YMEHHs paclO3HaBaThb Ha yepTexkax,
MOJENAX M B pEaJbHOM MHpE TeOMETpHUYeCKHe (UTypbl; NPUMEHEHHE H3YYE€HHBIX CBOWMCTB
reoMeTpuueckux Guryp u ¢popmys JUisl pelieHus: FTeOMETPUUECKUX 33/1a4 U 3a7a4 ¢ MPaKTUYECKUM
CoZlepKaHUEM;

chOpMHUPOBAHHOCTh  MPEACTABICHUNW O Mpoleccax ¢ SBICHUAX, HMEIOIUX
BEPOATHOCTHBIN XapakTep, O CTATUCTUYECKMX 3aKOHOMEPHOCTSIX B pEaIbHOM MHUpEe, 00 OCHOBHBIX
MOHSTUSAX DJIEMEHTAPHOW TEOPHH BEPOSTHOCTEH; YMEHHMM HAXOAWTh U OIICHUBATH BEPOSITHOCTH
HACTYIUICHHUSI COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYallUSIX U OCHOBHBIC XapaKTEPUCTUKU
CIIyYalHBIX BEJIUYMH;

BIIaJICHUE HAaBBIKAMU HUCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPU PELLIEHUU
3aj1ad.
NpopUIbLHBIA KYypC

C(OPMHUPOBAHHOCTD MPEICTABIECHUI 0 HEOOXOIUMOCTH J0Ka3aTeNIbCTB P 000CHOBAHUU
MaTE€MaTU4YeCKUX YTBEPKICHUH U pPOIM AKCUOMATHKUA B IPOBEACHUM JEAYKTUBHBIX
paccyXIeHUN;

c(OpMHPOBAHHOCTh MOHATUIHOTO amapara o OCHOBHBIM pa3jiesaM Kypca MaTeMaTHKU;
3HaHUU OCHOBHBIX Te€OpeM, (GOpPMyYI U YMEHUS UX MPUMEHSATh; YMEHUS JI0Ka3bIBaTh TEOPEMBI U
HaXO/IUTh HECTaHIApTHBIE CIIOCOOBI pelIeHus 3a/1a4;



c(OPMUPOBAHHOCTh YMEHHH MOJEIHPOBATh peallbHbIC CHUTYyalldd, HWCCIEI0BATh

MOCTPOEHHBIE MOJIENIN, HHTEPIPETUPOBATD MOJIyUEHHBIH Pe3yIbTaT;

c(hOPMHUPOBAHHOCTh MPEIICTABICHUI 00 OCHOBHBIX MOHSATHSX MATEMAaTHYECKOTO aHAN3a

n HuXx CBOﬁCTBaX, BJIaACHUC YMCHHEM XapaKTCPU30BATH IMOBCACHHUC (bYHKHHﬁ, HCIIO0JIB30BaHHUC
MOJIYYCHHBIX 3HAHUI AJId OIMMCAaHUSA U aHAJIM3a pCaJIbHBIX 3aBHCHMOCTeﬁ;

BJIaICHUC YMCHHUAMU COCTABJICHUA BCPOATHOCTHBIX MO,Z[eJ'IeI\/'I Mo YCJIIOBHUIO 3ajlauu U

BBIYUCIICHUSI BEPOSITHOCTH HACTYIUIEHUS COOBITHH, B TOM 4YHCJIE C NPUMEHEHUEM (OpMYIl
KOMOMHATOPUKM U OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH; HCCIENOBaHMS CIydailHbIX
BEJIMYHMH 110 UX PACIPEICIICHUIO.

Juast yaurens:

2.

3.

4.

5.

6.

3uB b. I'. 'eomerpus: nunaktuueckue marepuansl 1 10 kimacca. — M.: IIpocBelenue,
2007—2008.

3uB b. I'. 'eomerpus: nunaktuueckue marepuansl s 11 knacca. — M.: IIpocBelenue,
2007—2008.

Caaksan C. M. U3yuenue reomerpun B 10—11 knaccax /C. M. Caaxsn, B. ®@. Byty30B. —
M.: Ilpocsemienue, 2010.

EpmoBa A.Il. Tono6opoasko B.B. VYcrtHas reomerpus. 10-11 kmaccer. M.: MJIEKCA,
2010.

Caaksan C. M. U3yuenue reomerpun B 10—11 knaccax /C. M. Caaksn, B. ®@. Byty30B. —
M.: Ilpocsemienue, 2010.

3uB b. I'. 3agaun o reomerpun mis 7—I11 kmaccos/ b. I'. 3uB, B. M. Meiinep, A. I
baxanckuii. — M.: [Ipocsemenue, 2003—2008.

HNudopmanusi 00 ucnoab3yeMbIX TEXHOJIOrUsiX oOydeHHs, popMax ypOKOB M T. 1., a
TaKXe 0 BO3MOKHOM BHEYPOUHOH J1eATEIbHOCTH I10 NPEIMETY.

CucreMa ypoKOB YCIIOBHA, HO BCE K€ BBIIEISAIOTCS CIIEIYIOIINE BUBL:
Ypok-nexkyua. Ilpeanonaraiorcss COBMECTHBIE YCHUJIUSI YYUTENS U YUEHUKOB JUISl PELICHUS
oOmell mnpobremMHON mo3HaBaTenbHOM 3agaud. Ha TakoM ypoke HcCHosb3yercs
JEMOHCTPALlMOHHBIM ~ MaTepual Ha KOMIbIOTEpe, pa3paOOTaHHBIA y4YUTENIEM WIIHU
YYEHHKAMHU, MYJIbTUMEANIHBIE TPOTYKTHI.
Ypok-npakmuxym. Ha ypoke ywammecs paOOTalOT HaJ pa3IMYHBIMU 33JaHUSIMHU B
3aBHCUMOCTH OT CBOEW MOATOTOBJIEHHOCTH. Buapl paboT MOryT OBITH CaMbIMHU Pa3HBIMU:
MUCbMEHHBIE UCCIICJIOBAHMS, DPEIIEHUE Pa3IMYHbIX 3a/1ay, U3y4EHHE CBOMCTB Pa3IMYHBIX
GbyHKIMH, MpaKTHYecKoe MPUMEHEHHE PA3IMYHBIX METOIOB pelleHus 3aaad. Kommerotrep Ha
TaKUX YpOKax HCIOJIb3YETCSl KaK AJIEKTPOHHBIA KaJbKYJISTOP, TPEHa)Xep YCTHOTO CYeTa,
BUPTYalbHas 1a00paTopusi, UICTOUHUK CIIPABOYHON MH(OPMALIUH.
Ypok-uccneooeanue. Ha  ypoke  ywammecss  pemiaroT — NpoOJIEeMHYIO — 3aj1ady
HCCJIE0BATEIBCKOTO XapaKTepa aHAIUTUYECKMM METOAOM U C NMOMOUIbIO KOMIIBIOTEpA C
HCIIOJIb30BaHUEM PA3JINYHBIX JTAOOPATOPHIA.
Ypok pewenusn 3a0au. BeipabaTbiBatoTcs y yyalluxcst YMEHUS U HaBBIKH pEIIeHUs 3a7a4
Ha YpOBHE O00s3aTEIHPHOW ¥ BO3MOXHOW TOATOTOBKE. JIFOOOM ydYaruiicss MOXKET
UCMOJIb30BaTh KOMIBIOTEPHYIO HMH(OpPMAIMOHHYI0 ©0a3y MO METOoAaM pelleHUs
pa3IMYHBIX 33]a4, IO CBOMCTBAM 3J€MEHTAPHBIX QYHKIUHI U T.1.

Ypok-mecm. TecTupoBaHue NPOBOAMUTCS C LIEbIO AUATHOCTUKH NMPOOEIOB 3HAHUN, KOHTPOJIS
YpOBHSI 00Y4EHHOCTH YYallluXcCsl, TPEHUPOBKU TEXHHUKE TECTUPOBaHUsS. TeCThl MpeasararoTcs
KaK B NEYaTHOM, TaK U B KOMIIBIOTEpHOM BapuanTe. [IpuyeM B KOMIBIOTEPHOM BapUaHTE
BCEr/ia C OrpaHUYeHHEM BpPEMEHHU.

Ypok-3auem. VYcTHBII ompoc ydamuxcs [0 3apaHEE COCTABJIEHHBIM BOIpPOCAM, a TaKkKe
pelLIeHHe 3ajad pa3HOro YPOBHsI [10 U3YYEHHOU TEME.



Ypok - camocmoamenvnan paboma. Ilpennaraiorcs pa3Hbie BUJIbI CAMOCTOSATENbHBIX
paboT: IBYXypOBHEBASI — YPOBEHb 0053aTEIILHON MOATOTOBKH - «3%», YPOBEHb BO3MOXKHOM
MOATOTOBKH - «4» U «5»; O0JBIION CIIUCOK 3aIaHUM Pa3HOTO YPOBHS, U3 KOTOPOTO y4alUUiCs
pelaeT ux Mo cBoeMy BHIOOPY. PS0M ¢ y4eHMKOM Ha TaKUX YPOKaX — BKIFOYESHHBII
KOMITBIOTEP, KOTOPBIM OH UCIOJIB3YET M0 CBOEMY YCMOTPEHHUIO.

Ypox - konmponvnasa paboma. ITpoBoauTcs Ha IBYX YPOBHSX:

YPOBEHB 0053aTEIBLHON MOJATOTOBKH - «3%», YPOBEHb BO3MOXKHOM MOATOTOBKH - «4» U «5».

Buasbl u popmbl npomercymounozo, umoz206020 KORmMpOi

CamocrosrenbHble paboThl, MATEMAaTHUECKUE TUKTAHThI, KOHTPOJIbHBIE pAOOTHI, HTOTOBBIE U
TECTOBBIC PabOTHI, (PPOHTANBHBIN U HHIUBUAYAIBHBIN OMPOC.

Y4yeOHbIH MJIaH
I'eomerpus 10-11 knacc

2 yaca B HeJeJ1I0 Bcero 68 uacos

(mo yuebnuky JI.C. AranacsH, B. @. byry30B u ap. Mocksa «lIpocsemenne» ot 2009 r.
«'eomerpus 10-11»-)

Ne TeMsl paznenoB Konuuectso
4acoB

XI xmace 68

1 BBenenne. AKCHOMBI CTEPEOMETPHHU. 3

2 [apamieasHOCTh IPSAMBIX M TUIOCKOCTEH 19

3 IlepnenaAuKyJIApHOCTD NPSMBIX U IJIOCKOCTEN 17

4 MHororpaHHuKH 10

5 BexTops! B mpocTpaHCTBE 6

6 IToBTOpenue kypca 10 knacca 13

COIEPKAHUE OBYYEHUS
I'EOMETPUA

IIpsimble u m10cKOCTH B pocTpaHcTBe (39 u.)

OCHOBHBIE TOHATHS CTEPEOMETPUM (TOYKA, MpsMas, IIOCKOCTb, MPOCTPAHCTBO). [lowamue 06
AKCUOMAMUYECKOM CnOCobe NOCMPOEeHUsI 2e0MemPUlUL.

Ilepecekaromuecs, napajulebHbIE M CKPEUIMBAIOUIMECS MpsMbIE. YTOJd MEXIy MNpsSMBIMH B
npoctpanctBe. [lepnenaukynspHocTs npaMbix. [lapanienbHocTh U NepIEeHANKYISIPHOCTh MPSIMON
U IIJIOCKOCTH, IPU3HAKM U cBOMcTBA. Teopema o Tpex mNepneHaukyispax. llepnenguxynsp u
HAKJIOHHAA K IJIOCKOCTH. YTOJ MEXIy MPSIMOU U TUIOCKOCTHIO.

[TapamienpHOCTh  IJIOCKOCTEHM, MNEPHEHIUKYISIPHOCTh IIJIOCKOCTEH, IPU3HAKM U  CBOMCTBA.
JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO yIJia.

Paccrostnus ot ToukM 10 miIockocTH. PaccrosiHue oT mpsMoil 10 miuockocTu. PaccTosHue mexnay
napajuIeIbHBIMU MJIOCKOCTSAMU. PaccTosiHue MKy CKpeIMBAIOIIMMHUCS MPSMBIMH.



[TapannensHoe mnpoekTHpoBaHue. OPTOrOHAIBHOE NPOEKTHpOBaHUE. [L1owadb Opmo2oHanbHOU
npoekyuu  MHo20y2onbHuka. — V300pakeHue  MpOCTPaHCTBEHHBIX  (uryp.  [Jenmpanvhoe
NpOEKmuposaHue.

Muororpannuku (10 4.)

Bepmunbl, pebpa, TpaHu MHOTOTpaHHUKA. Pazeepmka. MHozocpannvie yenvl. Buinykivie
MHo2oepanHuku. Teopema Duinepa.

[Tpusma, ee ocHOBaHUs, OOKOBbIE peOpa, BbICOTAa, OOKOBask MOBEPXHOCTh. lIpsiMasi U HaKJIOHHAs
npusma. [IpaBunsnas npusma. [lapamienenumnen. Kyo.

[Tupamuna, ee ocHoBaHUE, OOKOBbIE peOpa, BBICOTa, OOKOBas IMOBEPXHOCTb. TpeyroyibHas
nupamua. [IpaBuibHas nupamuaa. Y cedeHHas TUpaMu/a.

CummeTpu B KyOe, B MapajuIeTIeUIe e, 8 npusme U RUpamuoe.

Tonuamue o cummempuu 8 npocmparcmee (YeHmpaibHAs, 0Ce8asl, 3ePKAIbHAS).

Ceuenust MHOrorpanHukoB. Iloctpoenue ceueHui.

[IpencraBienre O TMpaBUIBHBIX MHOTOTPaHHHKAX (TeTpadap, KyO, OKTa’ap, HOJEKadap H
HUKOCa3IP).

[lonsTe o mpeoOpazoBaHUM B NPOCTPAaHCTBE. JIBMXKEHHS MPOCTPAHCTBA M HUX CBOMCTBA.
[TapasuienpHbIi epeHoOC, LeHTpainpHas cuMMmeTpus. [1oBopoT BOKpyr ocu. 3epKaibHasi CUMMETPUS.
OceBasi cCUMMETpUS B IPOCTPAHCTBE.

Koopaunartsl u BekTOpsbI (6 4.)

JlexkapToBbl KOOpAMHATHI B IpocTpaHCTBE. DoOpMmysna pacCTOSHUS MEXAY IBYMs TOUYKAMH.
VYpaBuenus chepsl u nrockocmu. Popmyna paccmosHus om mouku 00 HIOCKOCMU.

Bektopsl. Moaynb BekTopa. PaBeHCTBO BEKTOpOB. CI10’K€HUE BEKTOPOB U YMHOXXEHHME BEKTOpA Ha
yuciao. Yron Mexay Bekropamu. Koopaunatel BekTopa. CKaylipHOE IPOM3BEACHUE BEKTOPOB.
Komnuueapusle BekTOpbl. PasnoxkeHue BekTopa 1O JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
KomiutanapHeie BEKTOpBI. PasiioxkeHue o TpeM HEKOMILJIaHAPHBIM BEKTOPAM.

* ~
Konuuecmso uacoe na uzyuenue Kaxicoou memvl YKA3AHO NPUMEPHO, B03MONCHbL USMEHEHUS]
nO peuenuro NPeOMemHo20 MemoouyeckKko2o 00veOuHeHUs: 00Pa308amenIbHO20 YUPeHCOeHUs

Jloruka u mHOKecTBal

TeopeTnko-MHOXKeCTBEeHHbIe TOHATHUSI. MHOXECTBO, 3JIEMEHT MHOXXECTBA. 3ajaHue
MHOKECTB IIEPEUMCIIEHUEM DJIEMEHTOB, XapaKTEPUCTUYECKUM CBOWCTBOM. CTaHAapTHBIE
0003Ha4YeHMsI YUCIOBBIX MHOXeCTB. Ilycroe mMHOXecTBO U ero oOo3HaueHue. [lonMHOXKeCTBO.
OObeanHeHUe U TIepeceyeHre MHOKECTB.

Wnmroctpatiyisi OTHOLIEHUH MEXKIy MHOKECTBAMU C IIOMOILBIO Juarpamm Jiiepa — BenHa.

DuieMeHTHI JOoruku. OnpenencHue. AKCUOMBI M TeopeMsbl. Jloka3arenscTBo. [loka3zaTesnbeTBoO
ot npotuBHoro. Teopema, o6paTHasa nqaHHOU. [IpuMep U KOHTpIpUMEDBI.

ITousTue o PAaBHOCHUJIBHOCTH, CJIICIOBAHUMU, YHOTpe6J'IeHI/Ie JJOTMYECCKUX CBA30OK ecjil ..., mo ...,
6 MOM U MmoJ1bKO 6 mom cjiyuae, JJIOTUYCCKUC CBA3KU U, Ujil.

MareMaTHKa B MCTOPHYECKOM pa3BUTHH'

Uctopust ¢opMupoBaHHsl TOHATUS JEHCTBUTENBHOTO YHCHA. 3apoXKIEHUE COBPEMEHHOM
anreOpsl. McTokn uHTErpanbHOro ucuuciaeHus. Mup kpusbix auHuid. ['eomerpus JlobaueBckoro.
3apoKaeHUE TEOPUU BEPOATHOCTEH.

L Cooepacanue pazoena eésooumcs no mepe uzyuenus opyaux 6onpocos.

TpeOoBaHKsI K YPOBHIO NOATOTOBKH BbINYCKHUKOB



B pezynomame usyuenus mamemamuku Ha 6azo60m u npohuibHOM ypoeHe 6 cmapuieil wKoie

YUEHUK OO0JIHCEH:

3HaTL/IOHUMATH

e 3HAauEHHWE MAaTEMAaTHUYECKOW HAYKH JJIsS PEIICHHS 3a/lay, BO3HUKAIONIUX B TCOPUU H
MpaKTUKE; IMHUPOTY M OTPAHUUYEHHOCTh NMPUMEHECHHS MAaTeMAaTHYEeCKHMX METOJOB K
aHaJIM3y U UCCIIEIOBAHUIO MPOLIECCOB U SIBJICHUN B MPUPOJIE U OOIIECTBE;

e 3HAaueHHWE TPAKTUKHM U BOIMPOCOB, BO3HHMKAWIIMX B CaMOW MaTeMaTHKe, IJIs
(GbOpMUPOBAHUS U PA3BUTHUS MATEMATUICCKOM HAYKH;

® WACH pACIIUPEHHUS YHCIOBBIX MHOXECTB KakK CIocoda IOCTPOCHHS HOBOTO
MaTeMaTUYeCKOro anmapara JJis PelIeHUs TPAKTUYSCKUX 3a7ad4 ¥ BHYTPEHHUX 3aJ]1a4
MaTEMAaTHKHU;

e 3HauYEHHWE WJICH, METOJIOB M PE3YJIbTATOB alIreOphl U MaTeMAaTHYECKOTO aHaau3a IS
MOCTPOEHUS MOJICJICH peabHBIX MIPOIIECCOB U CUTYyAITUH;

® BO3MOXHOCTH T'€OMETPHUYECKOTO SI3bIKa KaK CpPEJICTBA OMUCAHUSI CBOMCTB PEabHBIX
MPEAMETOB M UX B3aUMHOTO PACIIOJIOKEHHUS;

® yHHUBEPCAJIbHBIM XapakTep 3aKOHOB JIOTUKM MAaTEMaTHYE€CKHX PpaCCYXIACHHUM, HX
MIPUMEHUMOCTD B PA3IUYHBIX 00JIACTAX YETOBEUYCCKOM CITEIBHOCTH;

e paznuuue TpeOOBaHUU, TMPEABABISEMBIX K JIOKa3aTeJbCTBAM B MaTEMaTHKeE,
€CTECTBEHHBIX, COLIUATbHO-?)KOHOMHYECKUX U TYMaHUTApHBIX HayKaX, Ha MIPAKTHUKE;

® pOJb AKCHOMATHKH B MaTeMaTHKE, BO3MOXXHOCTh ITOCTPOEHHUS MaTeMaTHYECKUX
TEOPHIl Ha aKCHOMAaTUYECKON OCHOBE; 3HaUYE€HHWE aKCMOMATHUKH ISl APYTUX o0sacTei
3HAHMS U IS IPAKTHKH;

®  BEpOSTHOCTHBIX XapaKTep Pa3IUYHBIX MPOIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOIIETO
MUpa.

YMmerTh:

COOTHOCHTD TJIOCKHE T€OMETpUYECKHe (PUTYPBI U TPEXMEPHbIE OOBEKTHI C UX ONHCAHHSIMHU,
YCpTCIKAMH, I/1306pa)K€HI/I$[MI/I; pasiimiyat W AHAJIMU3UPOBATH B3aMMHOC PpacCIlOJIOKCHUE
$uryp;

1/1306pa>1<aTL reOMCTPHUICCKUC (1)I/Il"ypI)I " TCJIa, BBIMTOJIHATE YEPTCK MO YCIIOBHIO 3ada4Hu,
peiaTtb rCOMETPUUCCKUEC 3aJaun, OITHUPAACh Ha U3YYCHHBIC CBOWCTBA MIIAHUMETPHUUICCKUX U
CTEpPEOMETPUYECKUX (QUTYp U OTHOLIEHUH MEXIy HHMMH, NPUMEHSS anredpanyeckuil u
TPUTOHOMETPUYECKHUH alIlapar;

MMPOBOAWUTL AOKa3aTCIbHBIC PACCYXACHHA IIPU PCIICHHUM 3a4da4, JOKa3blBaTb OCHOBHBLIC
TEOPEMEI Kypca;

BBIYHUCIATE JINHEWHEBIE DJIEMEHTHI U YIJIbl B ITPOCTPAHCTBCHHBIX KOH(l)I/Il"ypaI_II/I}IX, O6’[>CMLI u
iomanu HOBerHOCTeﬁ IMPOCTPAHCTBCHHBIX TCJI U UX HpOCTefIHlI/IX KOM6HH&HHI>1;
MMPUMCHATH KOOpI[I/IHaTHO-BeKTopHLIﬁ METOA IJIA BBIYUCIICHUA 0THOHICHI/II>1, paCCTOSIHI/Iﬁ 158
YIJIOB;

CTPOUTH CCUCHUSA MHOTOTPAaHHUKOB U I/I306pa)KaTb CCUCHUA TCJI BpallICHHA.

Hcnosb30BaTh NpuoOOpPeTeHHbIE 3HAHUSA M YMEHHSl B NMPAKTHYECKOH AesiTeIbHOCTH H JJIs
MOBCEAHEBHOM KM3HH

uccie0BaHus (MOIETUPOBAHUS) HECTOKHBIX IPAKTHUECKUX CUTYaIMil HA OCHOBE
W3Y4YEHHBIX (POPMYI U CBOICTB QUIyp;

BBIYMCIICHUA TJIUH, HJIOIII&JIGIZ 1 00bEMOB PEATBHBIX 00BEKTOB IIpH pCHICHUHA NPAKTUYCCKUX 3aJay,
HCIIOJIB3Y: IMPU HCOGXOI[I/IMOCTI/I CIIPpaBOYHHKHU U BBIYUCIIUTCIIBHBIC yCTpOfICTBEl.



IlepeyeHb yueOHO-MeTOMUYECKUX CPEICTB 00yUEeHHUS.
OcHoBHasl U JOTIOIHUTENIbHAS JIUTEpaTypa:
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QenepalibHblil  TMepeyeHb  Y4eOHHUKOB,  PEKOMEHIyeMbIX  MMHHCTEPCTBOM
obpa3zoBanus Poccuiickoit @enepannuu K UCIOJIB30BAHUIO B 00IIE00pa30BaTEIbHOM
mpoiiecce B 001ieo0pa3zoBarenbHbIX yupexaeHusx Ha 2013 — 2014 yaeOHebI# TO/I.
[Tporpammbl st 001Ie0Opa3oBaTENbHBIX MIKOJ, JHUIEEB M TUMHa3ui. MaTemaTuka.
CocraButenu: I'. M. Ky3nenona, H. I'. Munatok. M.: Ipoda, 2004 r.
AmumoB IILA. Anrebpa u Havanma aHanu3a. YueOnuk mgns  10-11  kiaccoB
o01eoOpazoBaTeNbHBIX Yupexkaenuit. M., «IIpocsemienuey, 2010.
BypmuctpoBa T.A. Anre6pa u Hadana maremaTuueckoro aHamuza. 10 - 11 kmaccel.
[Tporpammel o61ieoOpa3zoBaTenbHbIX yupexaeHuid. M., «IIpocsemenne», 2011.
b.T. 3uB. [umaktrdeckue matepuainbl. Anredpa u Havana aHanm3a. 11 kmacc.
[[Tabynun M. U. TkaueBa M.B. u np. Jlugaktudeckrue MaTepuaiibl o anredpe u Havajgam
ananmu3a 11 10 kimacca/M. «IIpocsenienney, 2011
[Ma6ynun M. U. Tkauea M.B. u np. Jlunaktudeckue MaTepuaisl 1o airedpe u Hayaiam
anamm3a s 11 kmacca/M. «IIpocsenienney, 2011
EpmoBa A. II. CamocTosaTenbHble U KOHTpOJbHBIE padoThl. Anredpa 10-11 kmacc./M.
«Mnexca»
| AnteiroB IL.H. Tectbl. Anrebpa u Hadana anamu3a, 10 — 11. YueOHo-MeTOAMUYECKOE
noco6wue. / M.: [Ipoda, 2009. — 96¢.
Usnes b.U., Caakan C.U., HIBapudypr C.U., lugaktuueckue matepuanisl 1o aaredpe u
HayajgaM aHanm3a s 10 kiaacca, M., 2012;
Usnes b.U., Caakan C.U., HIBapudypr C.U., lugaktudyeckue marepuaisl mo airedope u
HayajgaM aHanm3a s 11 knacca, M., 2012;
Jlykun P 1., Jlykuna T.K., SIxynuna U.C., YcTHble ynpaskHeHHs IO anredpe u Hadaiam
ananmsa, M.20009;
Aranacsu JI. C., byry3zoB B. @., Kagomues C. b. u ap.I'eomerpus, 10—11: Yueb. nmus
o6rreoopasosar. Yupexaenuii / M.: I[Ipocsemenue, 2009—2012.
I'mazkoB 0. A. T'eomerpus: pabouas terpans ans 10-11 knaccos / FO. A. I'maskos, U.
. Oguna, B. ®. Byry3os. — M.: [Ipocsemienue, 2009—2012.
3uB b. I'. T'eomerpus: nunaktudeckue matepuansl 11 10 kinacca. — M.: IIpocBenienue,
2007—2008.
3uB b. I'. T'eomerpus: nunaktudeckue matepuansl s 11 ximacca. — M.: IIpocBenienue,
2007—2008.
Caaksan C. M. U3yuenue reomerpun B 10—11 knaccax /C. M. Caaxsn, B. ®@. byry30B. —
M.: [Ipocsemienue, 2010.
AnexcannpoB A. /l. leomerpus, 10—11: Yueb. mis. o6meodpazoBaT. yupeKaeHHHA /
A. 1. Anekcanapos, A. JI. Bepuep, B. U. Peoxux. — M.: [Ipocsemenne, 2011.
EBcradprena JI. II. I'eomerpus: nunaktuyeckue marepuansl aas 10—I11 kmacca. —
M.: [Ipocsemienue, 2004.
3uB b. I'. 3agaun mo reomerpun ans 7—I11 kmaccos/ b. I'. 3uB, B. M. Meiinep, A. T.
baxanckuii. — M.: [Ipocemenue, 2003—2008.
Bunenkun H.JI. Anrebpa u Havana aHanusza. Y4yeOHuK i 10 k. ¢ yriayOnéHHBIM
n3y4eHueM Kypca matremaTuki. - M.: [Ipocsemenne, 2011.
Bunenkun H.JI. Anrebpa u Havana aHanusza. Y4eOHUK g 11 k. ¢ yriayOnéHHBIM
n3ydeHueM Kypca maremaTuki. - M.: [Ipocsemenne, 2011.
Boicouxuit U.P., I'ymun JI.JI. u np. (nmox penakuumeint A.JI. Cemenosa u U1.B. Smenxo).
EI'D. Maremaruka. YHuUBEpCalIbHbIE MaTepHalbl U1 IOATOTOBKH  y4Yal[UXCS.
«uTtennekt-ueHtp), 2012.
lopauu P.K. ET'D 2013. Maremaruka. 3amada C 4. - M.: MITHMO, 2011, 2010.
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EI'D 2013. Marematuka. 3000 3amanuii yactu B ¢ orBeramu. Ilox pen. Amenko U.B.,
Ceménona A.JIL. u np. — M.: U3patenscTBO «OK3amen», 2012

EI'D 2013. Marematuka. 3amgaya B10. Pabouas terpans. ['ymun [./1., Mansies A.B.
nox pea. Cemenona A.JL., Amenko U.B. M.: MITHMO, 2011.

EI'D 2013. Marematuka. 3amaga B12. Pabouas terpans. lllecrakoB C.A., I'ymun JI./1.
nox pea. Cemenona A.JIL., Amenko U.B. M.: MITHMO, 2011.

EI'D 2013. Maremaruka. 3amaua B2. PabGowas Tterpaap. Ilocumenbckas M.A.,
[Tocuniensckuii C.E. (mox pea. Cemenona A.JI., Smenko 11.B.) M.: MITHMO, 2011.

EI'D 2013. Marematuka. 3anada B4. [Tnanumerpus: yriel u JunHbl. Pabouas TeTpajib.
CwmupaoB B.A. (mox penakmueit A.JI.Cemenora u 1.B.Smenko). — MIITHMO, 2011.

EI'D 2013. Maremaruka. 3amgaua B1. PaGouas Terpans. uons 1. 3. / Ilox pen. A. JL.
CemenoBa u U.B.SIlmenko. — M.: MITHMO, 2011.

EI'D 2013. Maremaruka. 3anada B5. 3amaun Ha Hamny4mmid BeiOop. PaGouas Terpanip.
Bricouknii 1.P. — MITHMO, 2012.

Epmosa A.Il. I'ono6opoasko B.B. VYcrhas reomerpus. 10-11 xmaccer. M.: MJIEKCA,
2010.

EpmoBa A.Il. Tonobopoapko B.B. Anrebpa wu Hauvana anamuza. 10-11 k.
CamocTosTenbHbIe U KOHTPOJbHBIE paboThl. M.: Unekca, 2011.

3uB B.I'. 3agaun no anrebpe n Havana a"anu3za. - CI16.: Mup u cemss, cepuss Maructp,
2000.

3uB B.I'. Crepeomerpus. Ycruble 3agaun. 10-11 kiaccel. CII6.: YePo-na-Hese, 2004.

3uB B.I'.Ypoku nosropenus.- CI16: Mup u cembs, cepust Maructp, 2003.

Kozko A.U., ITandepoB B.C. (nox pemaxkuueit A.JI. Cemenona, 1.B. fmenko). EI'D.
Maremaruka. 3agada C5. 3agauu ¢ napamerpamu. M.:MIIHMO, 2012.

Hekpacos B.b., I'ymmun .., Xurynés JI.LA.. Maremaruka. YueGHO-CIIpaBOUHOE
nocobue. CII16.: ®unuan u3narennctBa «IIpocsemenuey, 2012.

Ceprees W.H., ITandepoB B.C. (mox pemakmmeir A.JI. Cemenosa, 1.B. Smenko). EI'D.
Martemaruka. 3anaya C3. Ypasaenus u HepaBenctsa. M.:MIIHMO, 2013.

CxanaBu M.U. CO0pHHUK KOHKYPCHBIX 3aj1a4 TI0 MaTeMaTHKe JJIs mocTynarnmx B BY 361
— M., 2006.

CmupnoB B. A. I'eomerpus. [Tnanumerpus: [locobue nns noarorosku k EI'D / mox pen.
Ceménona A.Jl., menko 1.B.— M.: MITHMO, 2012.

CwmupaoB B.A. EI'D 2013. Marematuka. 3anaua B6. Pabouas terpans. — M.: MITHMO,
2013.

[Mapsirua N.®., 'onybes B.M. dakynbTaTuBHBIN Kypc 1o Matemaruke (10 kmacc). — M.:
[Ipocsemenue, 2009.

[Mapsirua N.@., T'onybes B.M. ®akynpTaTuBHBINA Kypc 1o matemartuke (11 kmacc). — M.:
[Ipocsemenue, 2009.

[ecrakoB C.A., 3axapoB IL.1. (mox penakuueir Cemenona A.JIL., Amenxo N.B.). ET'D.
Marematuka. 3agaua C1. YpaBHeHus u cucreMsl ypaBHenuil. M.:MIIHMO, 2013.
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Temarndueckoe IJIAHUPOBAHUE 110 TECOMCTPUU

M0 TOCYAapCTBEHHO 6a30BOil Mporpamme

(mo yueonuky JI.C. Atanacssn, B. @. byry30B u ap. Mocksa «IIpocsemnienue» ot 2009 r.

-2 yaca B He/IeJI0 Bcero 68 yacon)

10xmacc
Ne Kon- Oara
8O Xapakmepucmuka 0CHOBHbIX 8U008 desime/1bHOCMU yYeHUKda
ypoka | OcHOBHOe codepicaHue no memam . .
Yacos (Ha ypoeHe yue6HbIX delicmauli)
BeBegeHune. AKCMOMbI CTEpEOMETPUN. 3
1 MpeameT ctepeomeTpmn. AKCMOMbI CTEPEOMETPUN. 1 dopmynnpoBaTtb OCHOBHbIE aKCMOMbI CTepeomeTpum. [loKkasbiBaTb CAeACTBUA
M3 akcuom. Pewiatb 3a4a4n Ha NnpyuMeHeHNe aKCMomM U Cﬂe,ﬂ,CTBMVI N3 aKCUOM.
2 HekoTopble cneacTema N3 akCMom 1
3 PeweHune 3aaa4 Ha NPUMEHEHME aKCMOM CTEPEOMETPUN U UX 1
cneacTenii
NapannenbHOCTb NPAMbIX U NIOCKOCTEN 19
4 MNapannenbHOCTb NPAMBIX B NpOCTpaHCTBe. MapannenbHOCTb Tpex 1 dopmynmposaTb onpeaeneHuUa napannesbHbiX NPAMbIX, CKPELLMBAOLLIMXCA
NPAMBbIX NPAMBIX., NPAMOI NapanienbHon NNockocTM. PopMyanpoBaTh M AOKa3bIBaTb
Teopembl, Bbipaxkatouwime X NnpusHakn 1 cBouncTBa. PacnosHaBaTb B3aumHoe
5 MapannenbHOCTb NPSIMOM U NIOCKOCTU 1 MONOMKEHNE NPAMBIX B peasibHbix GopMax (Ha OKpyXKatoLWmx npegmeTax,
CcTepeomeTpuyeckux mogenax u 1.4.) opmynmposaTb onpeaeneHune yrnia
6-7 PelueHune 3aaa4 Ha NapannenbHOCTb NPAMOM U NNOCKOCTY. 2 mexay npambimn. PopmyanposaTb onpeaeneHne yrnos C COOTBETCTBEHHO
napannenbHbIMU CTOPOHamM. [JoKasbiBaTb TEOPEMbI, BbipaKatowme mx
8 CkpelmBatoLmeca npamble 1
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9 Yrnbl C COHaNpaB/IEHHbIMM CTOPOHAMM. YTON MeXay NPAMbIMMU 1 CBOWCTBA. PellaTb 3a4a4m Ha NOCTPOEHWeE, A0KA3aTENbCTBO M BblUMC/IEHME,
10-11 PewweHue 3aaay 2 ®dopmynnposaTb onpeaeneHns napaniesbHbix NI0CKOCTeNn. POPpMyNnMpoBaTb
M AOKa3blBaTb TeOpPEMbI, BbipaXatouwmne X NpUsHakn 1 cBOMCTBa.
12 KoHTponbHasa paboTta Nel 1 dopmynnpoBsaTh onpeaeneHne 1 n3obpaxatb TETPAsLP, Napannenenunes,.
CDODN\VI'IVIDOBaTb 1 A0Ka3blBaTb TEOPEMbBI O cBOMCTBax napannenennnega.
13-14 MapannenbHbie naockocTn. CBOMCTBA NapanieNibHbIX NJI0CKOCTEN 2 PelwaTb 334341 Ha NOCTPOEHUE CeueHU TeTpasapa U Napannenenuneaa.
MOQeﬂMQOBaTb ychosue 3agavym n NOMoOLLbio YepTeXKa Uan PUCyHKa,
15 TeTpa:-),a,p. I'Iapannenenvlne,q. 1 npoBoAnNTb AOMNO/THUTE/IbHbIE MNOCTPOEHUA B XO4€ peELUEHUA. Bblg,enﬂTb Ha
— yepTexe KoHPpUrypaumm, Heobxogmmole gnsa NnposeaeHUs 060CHOBaHN
16-17 | 3agaym Ha NOCTPOEHME CeYeHUNn 2 .
NOorm4yeckux waros peweHua. MHTepI‘IDETVIDOBaTb NONY4YEHHbIN PE3YNbTAT U
CONOCTaB/ATb ero c ycaosuem 3agauu. Micnonb3oBaTb roTOBblE KOMMbIOTEPHbIE
18-20 PeweHue 3agau 3 y AQtM. Aicnonbsosath P
nporpammbl 4NA NOUCKa NYyTU peleHna 1 UANKCTPauumn peeHnAa reomeTpudeckmnx
3a4au.
21 KoHTponbHana paboTta Ne2 1 A
22 3aver Nel 1
MepneHANKYNAPHOCTb NPAMbBIX U NIOCKOCTEN 17
23 MNepneHAnKynApHbie nNpAmble B NpoCTpaHcTBe. [TapannenbHbie 1 dopmynunposatb onpegeneHne nepneHAMKYAAPHbIX NpAMbIX. PopmyanposaTtb
npAamble, NepneHANKYNAPHbIE K NAOCKOCTH. onpeageneHne nepneHANKYNAPHOCTU npﬂMOVl MU NNOCKOCTU. q)OQMyﬂMQOBaTb
M AOKa3blBaTb TEOPEMDbI, BbipaXKatowmne X NpuaHakm 1 CBOMCTBa.
24 Mpn3HaK NepneHaMKyAAPHOCTU NPAMON N NJOCKOCTH. 1 dopmynnposaTtb onpeaeneHNA PaccTOAHMA OT TOYKM A0 NAOCKOCTU, MeXAY
napannenbHbIMnU NNOCKOCTAMU, MeXAY CKpeWwnBaWNMMNUCA NPAMbBIMU, MeXaY
25 Teopema O NpAMOMN NepneHAVKYNAPHOW NNOCKOCTU 1 NpPAMOI1 1 NapannenbHoM e naockocTbio. PopmynnposaTb M AOKa3bIBATb
TeopeMmy o Tpex nepneHauKyasapax. Popmynmposatb onpegeneHune yrna
26-27 PeweHue 33434 Ha NnepneHANKYNAPHOCTb NPAMOMN U NAOCKOCTK. 2 Mey MPAMOR 1 MIOCKOCTBIO. PeliaTh 331341 Ha NOCTPOEHMe,
AO0Ka3aTeNnbCTBO U BblYNCNEHUE.
28 PaccTtoaHue oT TOYKM A0 NAOCKOCTU. Teopema o Tpex 1
nepneHanKynapax. PopmynnposaTb onpeneneHne yraa Mexxay naockocTamu.
29 Yron mexay npsaMmon 1 N10CKOCTbIO 1 ®opmynposath onpegeneHme NepneHAKYIAPHbIX NIOCKOCTEN.
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30-32 PeweHue 33434 Ha NpUMeHEHME TeOpeMbI O Tpex 3 dPopmynnpoBaTb M AOKa3blBaTb TEOPEMbI, BbIparKatoLLMe UX MPU3HAKMK U
nepneHAnKynApax, Ha yroa mexay npﬂmoﬁ 1N NNOCKOCTbHO. CBOWMCTBA. PaCﬂ03HaBaTb, d)opMVﬂMpOBaTb onpeaeneHne n M306Qa)KaTb
NPAMOYTro/ibHbIN Napannenenunes. PopmyanpoBaTb U AOKa3bIBaTb TEOPEMbI
33-34 | [ByrpaHHbIn yroa. NpusHak nepneHAnKyAspHOCTU ABYX 2 0 CBOWMCTBax napannenenunega. Pewatb 3a,a4M Ha BblYMCAEHNE IMHEMHDBIX
NJIOCKOCTEeMN. BE/IMYUH. IHTEPNPETUPOBATb NOYYEHHbIVW Pe3ybTaT U CONOCTaBAATb €ro ¢
ychosuem 3agayun. Mcnonb30BaTh rotoBble KOMMNbIOTEPHbIE NPOrpammsbl ANA NOUCKa
35 MpAMoYyro/sibHbIM Napannenenunes, 1 NyTV peLeHuns v UAKCTPALUM PELIEHNA FrEOMETPUYECKMX 3a4aY.
36-37 PeweHue 3agau 2
38 KoHTponbHasa paborta Ne3 1
39 3ayet Ne2 1
MHororpaHHUKHU 10
40-43 NMoHATME MHOrorpaHHuKa. MNMpusma. 4 dopmynrposaTb onpeseneHne M NPUBOAUTb NPUMEPLI MHOTOFPaHHUKOB.
dopmynnposaTtb onpepeneHne n nsobpaxkarb npusmy. Popmynnposatb
44-47 Mupamunaa. NMpasunbHaa nupamuga. YcedyeHHasa nnpamuaa. 4 onpeaeneHve n n3obpaxatb NMpPamuay, yCeUYEHHYIo nMpamuay.
dopmynnposaTtb onpepeneHne n n3obpaxkarb NPaBUIbHblIe MHOTOTPAHHUKW.
48 CummeTpua B npocTpaHcTse. MoHATHe npasubHOro 1 Pewatb 3a1a4M Ha BblYMC/IEHME NIOLLAAMN NMOBEPXHOCTU Pa3INYHbIX
MHOTOTPaHHUKa. IN1eMeHTbl CUMMETPUM NPABU/IbHbBIX MHOrOrpaHHMKOB. PacnosHaBaTb MHOrOrPaHHUKK, Ha YepTexax, MOAENAX U B
MHOFOrpaHHUKOB. peanbHoM mupe. MoaennmposaTb YCA0BME 3a4a4U U MOMOLLbIO YepTexka Uam
PUCYHKa, NPOBOAMUTL AOMNOHUTE/IbHbIE MOCTPOEHUSA B XOA4E PELLEHMS.
49 KoHTponbHas pabora Nel 1 Bblaenatb Ha YepTeske KoHUrypaLumm, Heobxoammble AnA NpoBeaeHUs
060CHOBAHMIN NOTMYECKMX LWAroB pelleHus. [IpUMeHATb U3yYeHHble CBOMCTBA
reomeTpuyeckmx Guryp u Gopmyn Ans peleHns reomeTpuyeckux 3agad u
3334 C NPAKTUYECKUM CoAepKaHUEM.
BeKTOpbl B NpOCTpPaHCcTBE 6
50 MNoHATWe BeKTOpa. PaBeHCTBO BEKTOPOB 1 dopmynnposaTtb onpeseneHns U UANKCTPUPOBATL NOHATUE BEKTOPA, ANUHbI
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51-52 CnoxeHue u BbluMTaHME BEKTOPOB. YMHOXKEHWE BEKTOpPA Ha 2 BEKTOPA, KOJ/IJIMHEAPHbIX BEKTOPOB, KOMIMJIAHAPHbIX BEKTOPOB, PaBHbIX
Yncno BEKTOPOB. BbINO/NIHATL ONepaunmn Haj BEKTOpamu. HaxoanTb pasnoxKeHne
BEKTOPa NO Tpem HEKOMMN/1IaHAPHbIM BEKTOPaAM. BbInosHATL NPOEKTbI NO
53-54 KomnaaHapHble BeKTOpbI. [Tpasuao napanaenenuneaa. 2 TEMaM WMCMO/Ib30BaHMA BEKTOPHOrO MeToAa Npu pelleHnn 3a4ad Ha
PasnoxeHue BeKTopa no Tpem HEKOMMIaHAPHbIM BEKTOPAM. BblUMC/IEHUNA U [0Ka3aTe/IbCTBa. Mcnonb30BaTh rOTOBbIE KOMMbIOTEPHbIE
nporpammbl 4158 NOUCKA NYTU peLleHna N UANKCTPaLMKN peLleHna 3aaad.
55 3auert Ne3 1
MosTopeHune Kypca 10 kKnacca 13
56-57 AKcnombl cTepeomeTpun n nx cneacteusa. NapannenbHoOCTb 2
NPAMbIX U NIOCKOCTEN
58-59 MNepneHANKYNAPHOCTb NPAMbBIX U MJIOCKOCTEN 2
60-63 MHOrorpaHHmKm 4
64-65 BeKTopbl 1 meToa KOOpAMHAT B NPOCTPAHCTBE. 2
66-67 UTorosas KOHTPO/bHAA paboTa 2
68 PeweHue 3a4a4 No BCemy Kypcy 1
Utoro 68
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