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IIporpamma paspabotana Ha ocHoBe PenepajbHOr0 KOMIIOHEHTA TOCYIAPCTBEHHOrO
cTaHnmapra cpeaHero (mojgHoro) oOmero o0pa3oBaHUS, YTBEPXKAEHHOTO  MPUKA30M
MunucrepctBa oOpa3oBanusi Poccuiickoii  @enepaumu ot 05.03.2004 Ne 1089 «O6
yTBepskaeHn: (efepasbHOr0 KOMIIOHEHTa MOCYAapPCTBEHHBIX CTAHIAPTOB HAYaJIbHOIO OOIIEro,
OCHOBHOTO 001ero u cpenHero (mojHoro) obmero oOpasosanwus, IIporpammbel Anrebpa u
Havajia Maremarudeckoro anamusa, 10-11 kmacesr (C. M. Huxonbsckuii, M. K. Tloranos, H. H.
Pemernukos, A. B. Illeskun), [Iporpammer I'eomerpust. COopauk pabdounx mporpamm. 10—11
Kjmacchl.  ba3oBblii W yrIyONEHHBIA  YpOBHU:  y4eOHOe mocobuwe g y4yurenei
obmmeoOpasoBarenpHbIX. opranusanuii / coct. T. A. Bypmucrtposa. — M.: IIpocsermienue.

Menn:

e (opmupoBaHue TMpeACTaBICHUN 00 HIOEAX U METOJaX MATEMATHKH, O MaTeMaTHKE Kak
YHUBECPCAJIBHOM SA3bIKE HAYKH, CPEACTBE MOACIINPOBAHUA SIBJIEHUI U nmpouecCoB,

[ OBJIAACHUEC YCTHBIM W MNHUCBbMEHHBIM MATEMATHYCCKUM SA3BIKOM, MAaTCMaTHYCCKUMHU
3HaAHUSAMU U YMCHUAMU, HeO6XOI[I/IMbIMI/I AJid U3YYCHUS MIKOJBbHBIX €CTCCTBCHHO —
HAay4YHbIX AUCHHILINH, AL IPOAOJIKEHUA O6pa30BaHI/I$I U OCBOCHUA H36paHHOI>'I
CMeLHaIbHOCTH Ha COBPEMEHHOM YPOBHE;

e PAa3BUTHE JOTUYECKOrO MBIIJIEHUs, AITOPUTMUYECKON KYJIBTYpPbI, MNPOCTPAHCTBEHHOIO
BOO6pa}KeHI/I$Ij Pa3BUTHE MATCEMATUYCCKOIO MBIIIJICHUA W HWHTYULUHU, TBOPUCCKUX
CHOCOOHOCTEH Ha YpOBHE, HEOOXOAMMOM JJIsi MPOAOJUKEHUs 00pa3oBaHUS U LIS
CaMOCTOSITENIbHON JIesITeJIbHOCTH B O0JIACTH MAaTeMaTHKH U e MPUIOKEHUH B Oyayieit
poheCCUOHATTBHON AeSITeTbHOCTH,

[ BOCIUTAHUE CPECACTBAMHU MATEMATHUKU KYJIBTYPbl JIMYHOCTU. 3HAKOMCTBO C HCTOpHefI
Pa3BUTHA MAaTCMATUKH, 3BOJ'II'OLIPI€I>1 MaTEMATHYCCKUX Hﬂeﬁj IIOHUMAHHUEC 3HAYUMOCTHU
MaTeMaTUKH JJIs1 OOIIEeCTBEHHOTO MPorpecca.

OcHoBHast jagadya — obecrnieueHue NPpOYHOr0 M CO3HATCJIBHOI'O OBJIAACHUSA YYalllUMHCA
CHUCTEMOM MAaTeMaTHYeCKUX 3HAHUM H YMeHHfI, AOCTATOYHBIX [JIA H3YUYCHUSA CIIOXKHBIX
AUCHUILIUH U IPOAOIZKCHUE O6pa30BaHI/I$I;

® 3aKpeNuTh CBEAECHHUS O BEKTOpax M JEHCTBUSIX C HUMH, BBECTHU MOHATHE KOMIUJIAHAPHBIX
BEKTOPOB B IIPOCTPAHCTBE;

e chopMHUpPOBATH YMEHHE YYAIIMXCS MPHMEHSATh BEKTOPHO-KOOPAMHATHBIA METON K
PELICHUIO 3a7a4 HA BBIYKMCICHHUE YIJIOB MEXKAY NPSMBIMU U IJIOCKOCTSIMU U PACCTOSTHUN
MEXAY ABYMs TOUYKaMH, OT TOYKHU A0 MJIOCKOCTH,

® aTh YyYaIUMCS CHUCTEMAaTH4YEeCKHE CBENEHUS 00 OCHOBHBIX TelNaX M MOBEPXHOCTSIX
BpalIeHNs] — LWINHAPE, KOHYce, chepe, mape;

® BBECTH MOHATHE 00BEMA TeNa U BBIBECTH (OPMYJIBI 1151 BBIYUCIEHHSI OObEMOB OCHOBHBIX
MHOT'OIPaHHUKOB U KPYTJIBbIX TEl.

TpeGoBaHus K YPOBHIO NOATOTOBKH 00y4Aa0IMIUXCS

B pesynemame u3syuenuss mamemamux Ha NPOGUILHOM YPOBHE 8 CIAPULETi UIKOIE YUEHUK
O0JIHCEH

3HaTh:

e 3HAYEHHUE MATEMATUYECKONM HAyKHM Ui PELICHUs 3a4a4, BOZHUKAKIIUX B TEOPUH U
MIPAaKTHUKE,



e IMPOTY U OIPAHUYEHHOCTb NPUMEHEHHUS MAaTEeMaTUYECKUX METOAOB K aHalu3y H
HCCIIEIOBAHUIO MTPOLIECCOB U SIBJICHUH B IPUPOAE U OOLIECTBE;

e 3HaYEHHWE TMPAKTUKH U BOMNPOCOB, BO3ZHHUKAKIIUX B CaMOH MaTeMaTuke, [JIs
(bopMHUpPOBaHUS U PA3BUTHSI MATEMATUIECKON HAYKH,

e WIEH pACIIUPEHUS YHCIOBBIX MHOXKECTB Kak croco0a TOCTPOEHHs HOBOTO
MaTEeMaTUYEeCKOro amnmnapara Ajisl pelleHds NMPAKTUYECKUX 3a4ad M BHYTPEHHUX 3a7ad
MaTEMaTUKH,

e 3HayYeHUE HJIEH, METOJOB M Pe3yJbTaTOB ainredpbl U MATEMATHYECKOrO aHaIu3a I
MOCTPOEHUS MOAENIEH PeabHBIX IPOLIECCOB U CUTYALINIA,

e BO3MOXKHOCTH T€OMETPUYECKOrO si3blKa KaK CpPEACTBA OMNMCAHUS CBOMCTB pPEaJbHBIX
MIPEAMETOB U UX B3aUMHOT'O PACIOJIOKEHHS],

e YHHMBEPCAJIBHBI XapaKTep 3aKOHOB JIOTHKM MAaTEeMaTU4YECKMX pacCyXIeHUH, HX
NPUMEHNMOCTD B PA3JIMYHBIX OOJIACTSIX YEIOBEUYECKOH NesITeTbHOCTH;

e pazmuume TpeOOBaHWH, TMPEnBIBIAEMbIX K JOKA3aTeNbCTBAM B MATEMAaTHKE,
€CTECTBEHHBIX, COLUAIbHO-3KOHOMMYECKUX U T'YMaHUTAPHBIX HAyKax, HA MPAKTUKE,

e POJb aKCHOMAaTHKH B MAaTEMAaTHUKE,

¢ BO3MOJKHOCTb OCTPOEHUSI MATEMAaTUYECKUX TEOPUN Ha aKCHOMATUYECKOU OCHOBE,

e 3HAYCHUE AKCHOMATHKH ISl APYTHX O0NACTel 3HAHUS U JJIS IPAKTHKHY,

e BEPOSTHOCTHBIX XapaKTeP PA3JIMYHBIX IPOLIECCOB U 3aKOHOMEPHOCTEH OKPY KAIOLIETro
MHpa.

Yucnosvie u OyKeeHHbIE BLIPANCEHUS.
YMmerh:

e BBINOJHATH apupMeTHdyeckue NeHCTBHS, COYeTast YCTHbIE W IHUCHbMEHHbBIE NPHUEMBI,
MIPUMEHEHNE BBIYHMCIUTENbHBIX YCTPONCTB;

e HAXOAWUTb 3HAYEHUs KOPHSA HATypajbHOM CTENEHH, CTENEeHH C PALUOHAIBHBIM
nokaszarejeM, Jiorapupma, UCHONB3YyS MNPH HEOOXOAMMOCTH  BBIYHCIHTEIbHBIC
YCTPOMNCTBA; MOJb30BATHCS OLICHKON U MPUKUAKON PU NPAKTUYECKUX pacyeTax;

e TIIPUMEHATb MOHATHsA, CBSA3AHHBIE C JEIUMOCTBIO LENbIX 4YHUCE]I, NPU PpPELIeHUU
MaTEeMaTU4YEeCKUX 33124,

e HAXOAWUTb KOPHHU MHOTIOYJIEHOB C OJHOM MEPEMEHHOM, PAaCKJIaablBaTh MHOTOYIEHBI Ha
MHOXKUTEIIH,

e BBINOJNHATH JACHCTBUA C KOMIUIEKCHBIMH 4YHCJIAMH, TIOJb30BAaThCsl TIE€OMETPUYECKON
WHTEPIpPETalel KOMIUIEKCHBIX YHCEN, B MPOCTEHUINNX CIy4asiX HAXOAUTb KOMILJIEKCHbBIE
KOPHU YPaBHEHHH ¢ NEHCTBUTEIBHBIME KO3 PHUIHEHTaMHY,

e TMPOBOIUTH MpPeoOpPa3OBaHUS UUCIOBBIX W OYKBEHHBIX BBIPAKEHHH, BKJIFOYAOIINX
CTETIeHH, PAJUKAIbI, JOrapUPMbl 1 TPUTOHOMETPHUYECKHE (DYHKIIIH.

Dynryuu u epaghuxu
Ymern:

e OmpeneNsATh 3HAUYCHHWE (PYHKIMM MO 3HAUEHHWIO apryMeHTa MpPH Pas3UYHBIX crocodax
3amaHust QyHKIHH;

e crpourh rpapuKyd HU3YYEHHbIX (YHKUMH, BBIMOJIHITH MpeoOpa3oBaHusl TPadUKOB;
OMHUCBIBATH MO rpaduky u no Gopmysie MoBeIeHNe U CBOWCTBA (PYHKIUH,

e pelarb ypaBHEHUsI, CHCTEMbl YPABHEHHI, HEPABEHCTBA, UCTIONB3YS CBOMCTBA (PyHKUIUH U
UX rpapuuecKue MPerICTaBICHUS.

Hauana mamemamuyecrkoeo ananusza



YMmerh:

e HAXOAWUTb CyMMY O€CKOHEUHO YOBIBAIOIIEH reOMETPUIECKOIN MPOrPECCHH;

e BBIYUCISITH MPOU3BOJHBIE W TIEPBOOOPA3HBbIE 3JIEMEHTAPHBIX (YHKLUWN, MTPUMEHSS
MPaBUJia BBIMUCIIEHUS TMPOM3BOMHBIX M MMEPBOOOPA3HBIX, HCIOJIB3YsS CIPABOYHBIC
MaTepHaIbl;

e HCCNenoBaTh GYHKIUU U CTPOUTD UX IpadUKH ¢ MOMOIIBIO TPOU3BOIHOM,

e pemiaTh 337a4M ¢ MPUMEHEHHEM YPaBHEHUS KacaTeNIbHOH K rpaduky QyHKIHm;

e pemiaTh 3a/71a4d HA HAXOXKIEHUE HAUOOJBINEr0 W HAUMEHBIIETrO 3HA4YeHUs (PYHKIMH Ha
OTpE3KE;

e  BBIUUCJATH IJIOIIAb KPUBOJUHEHMHON TPaneLHu.

Ypasnenus u nepasencmea
YMmerh:

e pelarh palMOHAJIBHBIE, TOKA3ATEIbHBIC U JIOTApUPMIUECKHE YPABHEHNS U HEPABEHCTBA,
HUPpPaLMOHATIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI,

e  J0Ka3bIBaTh HECJIOXKHBIC HEPABEHCTBA,

e pelaTh TEKCTOBbIE 3a7a4d C IOMOIUBK) COCTABJICHUS YPABHEHMI, U HEPABEHCTB,
WHTEPIPETUPYsI PE3YJIbTAT C Y4€TOM OrPaHUYECHUN YCIOBUS 3a]a4H,

e u300pakaTp Ha KOOPAWHATHOH IIJIOCKOCTH MHOXKECTBA pEIICHUH YypaBHEHUH W
HEPaBEHCTB
C IBYMsI IEPEMEHHBIMU U UX CUCTEM,

e HAXOAWTbh NMPUONMKEHHBIE PELICHUS YPABHEHMH U MX CHCTEM, HCIIOJB3Ys TpadUUuecKHii
METOT,

e pemaTb ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI C TPUMEHEHHUEM TrpadUIecKux
NPEeACTaBICHUH, CBONCTB (DYHKIIHIA, TPOU3BOIHOM.

l'eomempus
Ymern:

e pacrmo3HaBaTh HAa 4YepPTeKaxX M MOJENAX MPOCTPAHCTBEHHBbIE (OPMBI, COOTHOCHTH
TpexXMepHbIe OOBEKTHI C UX OMUCAHUSIMH, H300PAKEHHUAMHU,

e ONKCHIBATH B3aMMHOE PACIONIOKEHHE TMPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTUPOBATH CBOU CYKIEHHs 00 3TOM PacloIOKEeHNH,

e AHANIM3UPOBATHL B TMPOCTEHINMX CIy4asx B3aUMHOE pACIOJOXKeHHe OOBEKTOB B
MPOCTPAHCTBE,

e u300pakaTh OCHOBHbIE MHOTOTPAHHHUKH W KPYTJIble Teja, BBIMOJHSITh YEPTENU IO
YCIIOBHSIM 3a71a4,

e  CTPOHTB NpOCTEiIINe CeueHust KyOa, PU3MBbI, THPAMHIBL,

e pelarh MIAHUMETPHUUECKUE U MPOCTEHIINE CTEPEOMETPHYUECKUE 3a7auil Ha HAXOXKIEHHE
reOMEeTPUIECKUX BEJTUYHH (JJTUH, YIJIOB, IIOIAaAei, 0ObeMOB);

e UCIOJIB30BATh IMPHU PEIIEHHH CTEPEOMETPHUUECKHX 3a1ad MlaHUMeTpudeckne (HakThl U
METOJIBL,

e MPOBOIUTH JOKA3aTEIbHbBIE PACCYKICHHS B XO/I€ PELIEHMUS 3a1a4.

Oo0mey4eOHbIe yMEHHSI, HABBIKH H CIIOCO0BI 1eSITeJIbHOCTH

e B xome m3ydeHuss mareMaTHKu B NPOQUIBHOM Kypce€ CTapIied MIKOJbI YyYalluecs
MPOOJIKAIOT OBJIAICHHE Pa3HOOOPa3HBIMU Croco0aMH AesITeIbHOCTH, MPHOOPETAIOT U



COBEPIIEHCTBYIOT OTIBIT:
NPOBEACHUs] JOKA3aTeJbHbIX PACCY)KACHHH, JIOTHYECKOro OOOCHOBaHUSI BBIBOJOB,
UCIMOJIb30BAHMS PA3JIMYHBbIX S3bIKOB MATeMATHKH U WUTOCTPALMH, MHTEPIPETALIUH,
apryMEHTALUH U 10KA3aTeNbCTBA,

e peIIeHHs INHPOKOrO Kijacca 3anad U3 pa3jiMyHbIX pas[eNoB Kypca, IMOHCKOBOH U
TBOPYECKOH JESITEebHOCTH MPU PELISHUH 3a/1a4 MOBBILIEHHON CIOKHOCTH M HETHUIOBBIX
3amad;

e IUIAHMPOBAHHMSA U OCYIUECTBJCHUS AJTOPUTMUYECKOW MAEATENIbHOCTU: BBIMOJHEHUS U
CaMOCTOSITENIPHOI'O COCTABJICHUSI aJTOPUTMHYECKHX MPEANMUCAHUN W HMHCTPYKLHUHA Ha
MAaTeMaTHYECKOM MaTepuaje;, HWCIONb30BAHUS W CAMOCTOSITEIBHOTO COCTAaBJICHUS
dopMysn Ha OCHOBEe OOOOIIEHUS YACTHBIX CIy4aeB W Pe3yJIbTATOB JKCIEPUMEHTA;
BBIMIOJIHEHHSI PACYETOB MPAKTHYECKOT'O XapaKkTepa,

e TOCTPOEHHS M HCCIENOBAHUS MAaTEeMAaTHYECKHX MOAEJeH IJisi OMUCAHUS U pelleHHs
NPUKJIAAHBIX 3a0a4, 3a0a4 U3 CMEKHBIX TUCLHUIUIUH U PEANbHON KU3HH; MPOBEPKU U
OLIEHKW pPe3yJIbTaTOB CBOEH padOoThl, COOTHECEHUS WX C MOCTABJICHHOW 3amadeid, ¢
JIMYHBIM JKU3HEHHBIM OIBITOM;

e  CaMOCTOATENbHOW padoThl C HMCTOYHHKAMH HHGOpPMALMH, aHaIU3a, OOOOIEHHs W
CHCTeMATH3aLUH MOJyYeHHON HHPOPMALIUK, HHTETPUPOBAHHUS €€ B JINUHbBIH OIIBIT;

e BO3MOJKHOCTH T'€OMETPHYECKOIrO sI3bIKa KaK CPENCTBAa OIMUCAHUS CBOWCTB pealbHBIX
NPEMETOB M UX B3aUMHOTO PACIIOIOKEHHUS.

@DopMbI TEKYIIEro KOHTPOJISI H IPOMEKYTOYHOH aTTeCTALHH

e Bugel koHTpossa: (QpOHTaNBHBIA OMpPOC, WHAUBHAyaJdbHas paboTa y IOCKH,
UHIUBUAYaJbHAs paboTa Mo KapTOUYKaM, CAaMOCTOSTENbHAS paboTa, mpoBepoyHas padora,
MaTeMaTHYECKUI TUKTAHT, TECTOBast padoTa.

o [IlpomexxyTouHast arrecTaums MPOBOAUTCA B  (OpPME TECTOB, KOHTPOJIBHBIX,
CaMOCTOSITENIbHBIX PadoT.

o MUrorosas arrecrauus npeaycCMOTPEHa B BUIE UTOTOBOH KOHTPOJIbHON paboTel. UTorom
BBISIBJICHHSI PE3YJIbTaTOB 3HAHUH 110 U3yYEHHOH TeMe SIBISIFOTCSI — KOHTPOJIbHBIE PadoThI,
KOTOPBIE COCTABJIAICTCS C YUETOM O0SI3aTENIbHBIX PE3YJIbTaTOB OOYUEHUS.

o [IlpomexxyTrouHast arrecTanus MPOBOAUTCE B (OpPME MATEMaTHUECKUX TUKTAHTOB,
KOHTPOJIBHBIX U CAMOCTOSITEIBHBIX Pa0OT.

o Texymmii: camocTosTeNnbHas paboTa, MpoBepodYHast padoTa, MaTEMATUYECKUHA JUKTAHT,
TECT, ONpPOC.

e Temarudeckuii 3a4er, KOHTPOJIbHAS padoTa.



