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IHosicHuTeIbHASA 3aNIHCKA
Pabouas mporpaMMa IO MaTeMaTHKE COCTaBlieHa Ha OCHOBE (peaepalbHOrO KOMIIOHEHTA
rOCyJapCTBEHHOTO CTaHAApPTa OCHOBHOTO O0IIEro 00pa3oBaHMUsL.
PaGouas mporpamma ommpaercs Ha YMK: I'eomerpus, 10 — 11: Yuebuuk anst o61meoOpa3oBaTeIbHBIX

yupexaenuit/ JI.C. Aranacsn, B.®.byry3oB u ap. M3xat.M.: [Ipocsemenue, 2009.

Jannas pabouas mporpamMMa opueHTHpoBaHa Ha ydammuxcs 10-11 kmaccoB W peanmu3yeTcsi Ha OCHOBE
[Tporpammsl i o6meoOpazoBaTenbHBIX yupexxaenuit I'eomerpus 10-11 xmacest / Coct. T.A.Bypmucrpona-
M. Ilpocsemenune 2009.

Paboyas mporpamma KOHKpPETH3HPYET COJIEpKaHHE MPEIMETHBIX TeM 00pa30BaTENbHOTO CTaHAApTa U
JaeT pacupeaereHrne yqyeOHbIX YacoB M0 pa3zaenaM Kypca.

Paboyas mporpamMma BBITIOJHSET JIBE OCHOBHBIC (DyHKIIUU:

Hughopmayuonno-memoouueckas GpyHKIHs MO3BOISET BCEM YYaCTHHKAM OOpa30BaTEIHHOTO MpoIiecca
MOJIyYHUTh TIPEJICTABICHUE O IIENsAX, COJEp)KaHWW, OOmed cTparernd OOydYeHHs, BOCIUTAHUS W Pa3BUTHA
yUaIIuXCcs CPECTBAMU JAHHOTO YUE€OHOTO TpeIMeETa.

Opzanuzayuonno-naanupyrouwiaa  (QyHKIHS  TPEIyCMaTPUBAET  BBICICHHE OTAarmoB  OOydYeHHS,
CTPYKTYpUpPOBaHUE YIeOHOTO MaTepHralia, ONpeeNICHHE ero KOJINYECTBEHHBIX U KaYeCTBEHHBIX XapaKTEPUCTHK
Ha KaXJIOM M3 JTalloB, B TOM YHCJE JUIS COJEPXKATEIHHOTO HAIMOJHEHHS IMPOMEXKYTOYHOH aTTeCTaIllH
YUaIIAXCS.

enn:

N3yyenne MmaTeMaTHKH B cTaplleii IKOJe HANMPaBJIeHO HA JOCTHKEHHE CIIeTYIOIINX Ieeii:

e (QopMupoBaHHe mNpeICTABJIEHH O MaTeMaTHKe KaK yHUBEPCATHHOM SI3bIKE HAYKH, CpEICTBE
MO/ICITMPOBAHUS SIBIICHUH U TIPOIIECCOB, 00 HIESIX U METOIaX MaTeMaTHKH,

e pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpPaXECHHsS, aJTOPUTMHYECKON KYIBTYPHI,
KPUTHUYHOCTH MBIIJICHUS HA YPOBHE, HEOOXOIMMOM JJIs1 00Y4€HUs B BBICIIEH IIKOJIE 110 COOTBETCTBYIOMIEH
CHELUANbHOCTH, B Oyaymiel npodeccHoOHaIbHON AESATENbHOCTH;

® OBJIA/ICHME MATeMATHYeCKMMH 3HAHUSIMM U YMEHHSIMH, HEOOXOAUMBIMU B MOBCEIHEBHON XWU3HHM, VIS
M3yUYEeHMsI IIKOJIbHBIX €CTECTBEHHOHAYUYHBIX IUCIUIUIMH Ha 0a30BOM YpOBHE, AJIS MOJY4YEeHUsT 00pa30oBaHUs
B 00yIacTsX, HE TPEOYIONUX YIITyOJICHHOM MaTeMaTHieCKOM MOITOTOBKH;

e BOCIMTAHUE CPEICTBAMHM MaT€MaTHKH KyJbTYpbl JMYHOCTH: OTHOIIEHUS K MaTeMaTHKe Kak 4YacTu
oO0I11eYesIoBeYeCKO  KyJbTYpbl: 3HAaKOMCTBO C MCTOPHUEH pa3BUTHA MaTeMaTHKH, 3BOJIOLMEH
MaTeMaTU4eCKUX Uel, IOHUMaHUs 3HaUMMOCTH MaTeMaTUKH Ui OOIIEeCTBEHHOIO IIporpecca.

3anayu o0yueHus:
e mpuoOpeTeHUE MaTEMAaTUYECKUX 3HAHHH
e OBJIaFcHUE 000OIEHHBIMU CIIOCO0AMU MBICIIUTEIILHOM, TBOPUYECKOU JEATEIHLHOCTH;
® OCBOGHHE KOMIIETCHLUH: y4eOHO — M03HABATEIbHON, KOMMYHHUKATUBHOM, pedIeKCUBHOM, TMYHOCTHOTO
CaMOpa3BUTHS IEHHOCTHO — OPUEHTAIIMOHHOM U MPO(eCcCHOHATBFHO — TPYIOBOTO BhIOOpA.

@opMbI M METO/IbI OPTaHU3ALMH Y4eOHOI0 Npolecca:
® UHAWBH]yaJbHBIC, TPYIIIOBLIE, PPOHTATIBHBIC, KJIACCHBIEC U BHEKIACCHBIE.
e OOBSACHUTEIBHO — WUTIOCTPATUBHBIN, PETIPOTYKTUBHBIN, YACTUYHO — MOUCKOBBIH.

DopMbI KOHTPOJIA:
CamocrosTenbHas paboTa, KOHTpOJIbHas paboTa, paboTa 1Mo KapTOUKe U 3a4eT, MPOMEXKYTOUHAs
arTrecTanys B (opMe TeCTOB, KOHTPOJIbHBIX U MPOBEPOUYHBIX paboT. Torosas arrecrauus — EI'D.

HopmaTuBHBIE JOKYMEHTBI, 00ecneYrBa0IHe PeaJn3anuio NPorpaMmMbl

e 3akoH «O06 oOpazoBanuu B Poccuiickoit @enepanun» ot 29.12.2012 r. Ne 273- @3 ( ¢ mocneayromumMu
U3MEHEHUSIMH).

o Konuenuus MoaepHu3auu poccuiickoro oopaszosanus Ha nepuof 10 2010 roga ( mpukaz MO PD ot
11.02.2002 r.)

e ®denepanbHOro 6a3MCHOro y4eOHOTO IUIAHA.

o ®denepanbHbIi KOMIOHEHT TOCYIAPCTBEHHOIO cTaHjaapTa oduiero obpasoBanus. CTaHAapT OCHOBHOTO
oOmrero oOpazoBanus 1o Matemaruke // BectHuk oOpasoBanust Poccum.- Ne 12. - ¢. 107-119



e [Iporpammsl yis 001Ie00pa3zoBaTeNbHBIX KO MaTematuka. - M.: Ilpocemenue, 2009.
e (OO0s3aTenbHBI MUHUMYM COJICpKaHHS OCHOBHOTO o01ero odpasoanus no npeamery (Ilpukaz MO ot
19.05.1998 Ne 1276).

e [IpuMepHBIX IPOrpaMM IO MIPEIMETAM.
MecTto npeamera B peiepajibHOM 0a3MCHOM Y4eOHOM ILIaHE

CornacHo (denepanpHOMy 0a3HCHOMY yYeOHOMY IUIaHY JUISi OOpa30BATENIBHBIX YUPEKICHHIMA
Poccuiickoit denepanuu Ha U3ydeHUE MaTEMaTUKU Ha CTYIIEHU CPEeIHEro (II0JHOTro) 0011ero 0opa3oBaHus
otBoguTCs 4 4 B Henemo B 11 knaccax. M3 Hux Ha reomerputo 2 yaca B Hejenmo B 1 noxyroauu u 1 yac B
Hezeno Bo 2 nosnyroauu B 11 kiacce.

Oo0s13aTeIbHBII MHUHUMYM COACPKAHUA OCHOBHBIX 06pa30BaTeJ’lLHbIX nmporpamMmm

IIpssmMble ¥ miockocTH B mpocTpaHcTBe. OCHOBHBIE NOHATHSA CTEPEOMETPUHM (TOYKa, MpsMas,
MIJIOCKOCTh, IPOCTPAHCTBO).

[lepecekaromuecs, napajielibHbIE U CKPEIIUBAIOIIMECS MIPSAMBIE. YTOJI MEXAY NPSIMbIMU B IIPOCTPAHCTBE.
[TepnenaukynsipHOCTh MpAMBIX. [lapaieasHOCTh M MEPIEHAUKYIIPHOCTh MPSIMOM M TUIOCKOCTH, TIPU3HAKH U
cBorictBa. Teopema O Tpex mneprneHauKynspax. [leprmeHIuKymnssp W HakJIOHHas. YToa MeEXAy OpsMou M
MJI0CKOCTBIO.

[TapamienpHOCTh MIOCKOCTEHN, NEPHEHAUKYISIPHOCTh IIOCKOCTEM, MPU3HAKA U CBOMCTBA. /[gyeparHblii
V0.1, TUHEUHbLU Y20l 08Y2PAHHO20 Yeld.

Paccrosgnus ot Toukm A0 mockocTH. PaccrosHMe OT mpsiMoil 10 IUIOCKOCTH. PaccrosiHne Mexmy
napajuIeNbHBIMU IJIOCKOCTAMU. Paccmosnue medxncoy cKpeuwusarouumMucs npsamolMu.

[TapannensHoe mpoekTHpoBaHue. [110wadb OpmocoHAIbHOU NPoeKyuu MHo20y2oabHuKka. V3o0paxeHue
MPOCTPAHCTBEHHBIX (QUTYP.

MHuororpanHuku. Bepmmabl, pebpa, TpaHum MHOTOTpaHHUKA. Paszsepmka. MHuocoepanHble Yenvl.
Buinyxnvie mnozoepannuku. Teopema Jiuinepa.

[Ipu3ma, ee ocHOBaHUsI, OOKOBBIE peOpa, BbICOTa, OOKOBasi MOBEPXHOCTh. [Ipsimast u Haxkionuas npusMma.
[IpaBunbHas npusma. [lapannenenunen. Kyo.

[Mupamuna, ee ocHoBaHue, OOKOBbIE peOpa, BhICOTA, OOKOBas MOBEPXHOCTh. [peyrojibHas NHpaMuia.
[IpaBunbHas nupamuaa. Yceuennas nupamuoa.

Cummerpun B KyOe, B mnapauieienunene, 6 npusme u nupamude. I[lonamue o cummempuu 8
npocmpancmee (YeHmpaivbHas, oceas, 3epkaivhas). [lpumepvl cummempuii 8 okpyscaouem mupe.

Ceuenust ky0a, MIPU3MBI, MTUPAMUJIBI.

[IpencraBienue o MpaBUILHBIX MHOTOTPAHHUKAX (T€TpadIp, Ky0, OKTasAp, JOACKAdAP U UKOCAIP).

Tesa u noBepxnocTu Bpamenusi. L{ununanp u xonyc. Yceuennwiii konyc. OcHOBaHUE, BbICOTa, OOKOBas
MOBEPXHOCTh, 00pa3yromias, pa3BepTka. Ocegvle ceuerus u ceueHus: napaiieibible OCHOBAHUI).

[ap u cdepa, UX CEUCHUS, KAcamelbHas NIOCKOCHb K chepe.

O0beMbI TeJl W IUIOHIAAH HMX NOBepPXHOCTeH. [lowsmue 06 obveme mena. OmuouieHue 00beMO8
NnOO0OHBIX mel.

@opmynbl 00beMa Kyba, MPSMOYTOJIBHOTO MapaifieNenurnena, Npu3Mel, muauHapa. Gopmynsl o0bema
nupaMuabl 1 KoHyca. DopMynbl TIOMAAM MOBEPXHOCTEH IMIMHApa U KoHyca. DopMmynsl oObema Iapa u
iomaau chepsl.

Koopanuaatbel m BekTOpbl. JlekapTOBBI KOOPAMHATHI B MpocTpaHcTBe. DopMmyna pacCTOSHUS MEXIY
JIBYMsI TOUKaMU. Y paBHEHUs cephl u niockocmu. Popmyna paccmosauus om moyku 00 nioCKOCmu.

BexTtopsl. Moaynb BekTopa. PaBeHcTBO BekTOpoB. Cli0’KeHHE BEKTOPOB U YMHOKEHHE BEKTOpa Ha YHCIIO.
VYron mexny Bekropamu. Koopaunatel BekTopa. CkansipHoe mpousBefeHUE BekTopoB. KosumHeaphbie
BEKTOpbI. PaznokeHne BEKTOpa Mo JBYM HEKOJUIMHEApHBIM BekTopaMm. KomriuianapHbeie BeKTOphl. Pasznoxenue
10 TPEM HEKOMIUIAHAPHBIM BEKTOpaM.



Conepxxanue yueOHOro npeamera
11 kiaace

1. BekToOpbI B IPOCTPAHCTBE
Bexropsl B mpoctpaHcTBe. KoyummHeapHble M KOMILIaHapHbIe BEKTOPBI. [lapauienbHBINA IHEpEeHOC.
[TapannensHoe MPOSKTHPOBAHKWE M €ro CBOMCTBa. llaparuienbHble MpOeKUuu MiIockux ¢uryp. M3o0paxkenue
IIPOCTPAHCTBEHHBIX (huryp Ha miaockoctu. CeueHuss MHOrorpaHHUKOB. MlcTropruyeckue cBeieHus.
Heas: chopMupoBaTh y ydamuxcs IOHATHE BEKTOpa B MPOCTPAHCTBE;, PACCMOTPETh OCHOBHBIE
onepanuu HaJl BEKTOPaMHU.

2. KoopaMHATBhI TOYKH H KOOPAUHATHI BEKTOPOB NMpocTpaHcTBe. [{BHKeHUSs

[IpsimoyrosnpHas cucteMa KOOpAMHAT B MPOCTpAaHCTBE. PaccTosiHMe MexX1y TOUYKaMHU B MPOCTPAHCTBE.
Bekrops! B npoctpanctse. [linHa Bektopa. PaBeHcTBO BekTOpoB. ClioKeHHE BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha yncino. Koopaunartel BekTopa. CkaiasipHOe MPOU3BEICHHE BEKTOPOB.

Hean: gsedenue nowsamue npsamoy20nbHOU cucmemvbl KOOPOUHAM 6 NPOCMPAHCHEEe, 3HAKOMCHEO C
KOOPOUHAMHO-8EKMOPHBIM MEMOOOM peuleHUst 3a0ay.

Lenu: chopmupoBaTh y ydal[uxcs yMEHHS HPUMEHSTh KOOPAMHATHBIA W BEKTOPHBIM METOIBI K
PEILICHUIO 33/1a4 Ha HAaXO0KJIEHUE JJIUH OTPE3KOB U YIJIOB MEXKIY NPSIMBIMU U BEKTOpaMH B MpoCTpaHCTBE. B
X0JIe M3YYEHHUs TeMbl 1e1ecoo0pa3HO HMCMOJb30BaTh AaHAIOTHIO MEXIY PAacCMaTpUBAaeMbIMU MOHATHSIMH Ha
IJIOCKOCTH M B NMPOCTPAHCTBE. DTO MOMOXKET ydamumcsi OoJjiee TIyOOKO M OCO3HAHHO YCBOUTH M3y4aeMbIil
MaTepua, YICHUTh COJEPKaHUE U MECTO BEKTOPHOTO U KOOPJMHATHOTO METOJOB B Kypce T€OMETpUHU

OcHOBHas 1€ b— 0000MNUTh U CUCTEMATU3UPOBATH MPEACTABICHUS YJalIUXCs O JEKapTOBBIX
KOOpJIMHATaX U BEKTOpPaX, MO3HAKOMUTH C MOJIAPHBIMU U CHEPUUECKUMU KOOPAUHATAMU.

N3yueHne KoopIMHAT U BEKTOPOB B IPOCTPAHCTBE, C OJHOM CTOPOHBI, BO MHOTOM IOBTOPSIET U3y4EHHUE
COOTBETCTBYIOIIMX TEM IUIAHUMETPUM, a C JAPYrod CTOPOHBI, JaeT aireOpandeckuié MeTOJl PpelICHUs
CTEPEOMETPUYECKHUX 3a/1ay.

2. HwuamHap, KoOHYc, map

OcHoBHBIE A11eMEHTHI cepsl U mapa. BzanmHoe pacnoniokenue chepbl U MI0CKOCTH. MHOTOrpaHHUKH,
BIIMCaHHbIE B cepy. MHOrOrpaHHMKH, ONMCaHHbIe 0KO0JIO cdephl. [unmmuap u koHyc. @Urypsl BpalleHUsL.

Heas: gvipabomra y yuawuxcs cucmemamuyeckux cee0enuti 00 OCHOGHbIX UOAX MeJl 8PAUEHUS.

Hesm: naTh ydamumcs CUCTEMAaTHYECKUE CBEIEHHMs 00 OCHOBHBIX BHUJAAX Tel BpalleHus. M3ydenue
KpYyribplX Ten (UWIMHApPA, KOHyca, Ilapa) 3aBepllaeT H3Yy4eHHE CHUCTEMbl OCHOBHBIX IPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX Tell. B Xoze 3HaKoMCTBa C TEOPETUYECKMM MaTepUaOM TEMbl 3HAYMTEIbHO Pa3BHUBAIOTCS
IIPOCTPAHCTBEHHBIE IPEJCTABICHUS YJYallMXCs: KpyIylble Tejla paccMaTpuBaTh Ha IpPUMEPEe KOHKPETHBIX
reOMETPUUECKUX TeJl, U3y4aTh B3aUMHOE PACIIOJOKEHHUE KPYIJIbIX TEJl U INIOCKOCTEH (KacaTellbHbIE U CEKYIIHe
IUIOCKOCTH), O3HAKOMUTH C MOHATUSMHM ONMCAHHBIX M BIMCAaHHBIX NpU3M M nupamua. Pemars Oosiblioe
KOJIMYECTBO 3aJay, YTO MO3BOJSET MPOJOJDKUTH paboTy Mo  (OpPMUPOBAHHIO JIOTUYECKUX U I'padHuecKuX
YMEHHUM.

OcHOBHas U eJb—cHopMUPOBATH MPEACTABICHUS YUALUIUXCS O KPYIJIBIX TeJIaX, U3YUUTh Clydau
UX B3aHMHOTO PAcIOJIO’KEHMsI, HAyYuTh U300paXkaTh BIIMCAHHbBIE U ONUCAHHbIE (DUTYPHI.

B nanHoit Teme o0oOmiaroTcs CBEAEHUS U3 IUIAHUMETPUM 00 OKPY)KHOCTH M Kpyre, O B3aMMHOM
PacroJIO)KEHUU NpPSIMOM M OKPY)KHOCTH, O BIIMCAaHHBIX M OIMCAHHBIX OKPYXHOCTAX. 31I€Ch ydallluecs
3HAKOMSATCS C OCHOBHBIMM (PUT'ypaMu BpAIll€HUs, BBICHSIIOT UX CBOMCTBA, yyaTcs MX M300pa’kaTh U pellaTh
3ajjauu Ha (urypsl BpamieHus. PopMHpoBaHUIO Oojiee ITyOOKUX MPEICTABICHUHN ydyalluXcs MOTYT CIYKUTh
3aJ]aud Ha KOMOWHAIIMM MHOTOI'PaHHUKOB U (UT'yp BpaIleHUs.

4. O0beMbl TeJI .

ITonsitue oObema u ero cpoiictBa. OObeM LWIMHAPA, MPSAMOYTOJIBHOTO Mapajulesenumnesa U MpU3MBbl.
[Mpunnun Kasansepu. O6beM nupamuipl. O0beM KOHyca U yceueHHOro koHyca. OObeM Iapa M ero yactei.
[Inomans MOBEPXHOCTH MHOTOTpPaHHMKA, LWIMHJIpPA, KOHYCa, YCEUEHHOIo KoHyca. [limomans moBepXHOCTH
mapa 4 €ro 4acTeu.

Heab: cucmemamuzayus u3yueHus MHO20ZPAHHUKOG U MeNl 8pAWEHUs 8 Xo0e peuleHus 3a0ai Ha
8bIYUCTEHUE UX 00BEMOB.

enn: n1poaoOHKUTh CUCTEMAaTUYECKOE U3YyYEHHE MHOTOTPAHHMKOB M TEJ BPALIEHUS B XOJI€ PEIIECHUs
3aJ]a4 Ha BBIYMCIIEHUE UX 0OBEMOB.



[Tonatne oObemMa BBOIUTH MO AHAIOTHU C MOHATHEM IUIOLIAAU IJIOCKOW (UTYpBl B (HOPMYIHUPOBATH
OCHOBHBIE CBOMCTBA 00OBEMOB.

CymiecTBOBaHHE M €IMHCTBEHHOCTh OOBEMa Telda B MIKOJIBHOM Kypc€ MAaTEMaTHKH IPUXOAUTCS
IIpUHUMATh O€3 J0Ka3aTeIbCTBa,

TaK Kak BOIPOC 00 00beMax MpUHAIIECKUT, TI0 CYIIECTBY, K TPYAHBIM pa3jesiaM BbICIICH MaTeMaTHKH.
[TosTOMy HYXHBIE pE3yabTaThl YCTaHABIWUBATh, PYKOBOJCTBYACH OOJBINE HATJSAHBIMA COOOPaKCHUSIMHU.
Y4eOHbIil MaTepua rJIaBbl B OCHOBHOM JIOJIKEH YCBOUTHCS B TIPOLIECCE PEIICHUS 3a/1a4.

OcHOBHasa 1 e€Jb— cHOpPMUPOBATH MPEICTABICHUS YIAIUXCS O MOHATUSIX 00beMa U TUIOIIAH
MOBEPXHOCTH, BBIBECTH (DOPMYITBI 0OBEMOB | IUIONIA/IEH TTOBEPXHOCTEH OCHOBHBIX MPOCTPAHCTBEHHBIX QUTYD,
HAy4YHUTh PEUIaTh 33a4d Ha HAXOXKJCHUE 00bEMOB U TUIOIA/ICH TTOBEPXHOCTEH.

N3yuenne oO6beMOB 0000IIAET M CUCTEMATU3UPYET MaTepuaj IUIAHUMETPUH O TUIOMIAIAX IUIOCKUX
¢uryp. Ilpu BeIBOzE ¢dopMyn o00beMOB wucHoib3yercsa npuHuun Kapambepu. DTO MO3BOJSET YUCTO
reOMETPUYECKUMHU METOJaMHi, 0€3 HWCIIONBb30BaHMs MHTErpaia WM TPEACTbHOTO TMEepexoaa, HAaUTH 0O0beMbl
OCHOBHBIX IPOCTPAaHCTBEHHBIX QUTYp, BKIIIOUasi 00bEM IIapa U ero yacTeil.

[IpakTdeckass HaMpPaBICHHOCTH ATOM TEMBI OINpPENENseTCs] OOJBIIMM KOJIUYECTBOM PAa3HOOOPA3HBIX
3a/1a4y Ha BBIYMCIICHHE 0ObEMOB U IUIOIIA/ICH MTOBEPXHOCTEH.

5. ObobuIaloNIee MOBTOPEHUE

Heab: noemopenue u cucmemamuzayus mamepuana 11 xnacca.

Lesn: MOBTOPHUTH ¥ OOOOMIMTH 3HAHUS M YMEHHS, YJalIUXCs 4Yepe3 pelIeHHe 3ahad 1Mo CIETYIOIIUM
TeMaM: METOJ KOOPAWHAT B MPOCTPAHCTBE; MHOTOTPAHHUKH; Tella BPAIEHUs; 00bEMBI MHOTOTPAaHHUKOB H TeJl
BpaIeHUS

Temaruueckoe muiannposanue B 11 kiaacce

Tema Kou-Bo yacos
BekTopsl B mpocTpaHcTBE 6
MeTo KOOpMHAT B IPOCTPAHCTBE 11
Hunmuuap. Konyc. lap 13
OObeMBI TET 15
3aKITI0YNTEIFHOE TOBTOPEHUE 6
BCEI'O 51

TpeOoBaHMsl K YPOBHIO NMOJATOTOBKH BHINNYCKHUKOB
B pe3yabTaTe u3yueHusi MAaTeMaTHKU HA 6230BOM YPOBHE YUeHHK /10/I2KeH

3HATH/IIOHMMAThH

o 3HaYEHUE MAaTEeMAaTUYECKOM HAayKH JIJIsl pelIeHHs 3a/1a4, BO3HUKAIOIINUX B TEOPUH U IPAKTHUKE; IIUPOTY U B
TO JK€ BpeMsl OTPaHUYCHHOCTh NMPUMEHEHHs] MaTEeMaTHUYECKHX METOJIOB K aHallu3y W HCCIIEIOBAHUIO
MIPOLIECCOB U SBJICHUH B IPUPOJIE U OOIIECTBE;

o 3HaYEHUE MPAKTHKU U BOMPOCOB, BOSHHUKAIONIMX B CaMOW MaTeMaTHKe Uit (OPMUPOBAHUS U Pa3BUTHUS
MaTeMaTH4eCKOW HAayKH; HCTOPUIO PAa3BUTHUS MOHSATHS YHCIA, CO3JAaHUS MATEeMAaTUYECKOro aHalu3a,
BO3HMKHOBEHHUS U PA3BUTHS T€OMETPUH;

. YHUBEPCAJIbHBIM XapaKTep 3aKOHOB JIOTMKH MAaTEMAaTHYECKHX PACCYKICHUH, UX MPUMEHUMOCTh BO BCEX
001aCTAX YeT0BEYECKON 1eATEIbHOCTH;
yMeTh

. pacrio3HaBaTh Ha YepTEXKax U MOJEISAX MPOCTPAHCTBEHHbIE (POPMbI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C
UX OTMHMCAaHUAMHU, N300pPAKEHUIMU;

. OINMCBIBATH B3aUMHOE PACIOJIOKEHHE MPSIMBIX U IIOCKOCTEH B MPOCTPAHCTBE, APSyMEHMUpPO8ams 80U
cyocoeHuss 06 IMoM pAacnosloNCeHul,

. aHAJM3UPOBATH B MIPOCTEUIINX CIyYasiX B3aUMHOE PacIOIOkKeHNE 0ObEKTOB B IPOCTPAHCTBE;

. n300pa’kaTh OCHOBHBIE MHOTOT'PaHHHUKH U KPYTJIble TeJla; BHIIOJIHATH YEPTEKHU 0 YCIOBUAM 33/1a4;

. cmpoums npocmetiviue ceveHus Kyoa, npusmol, RUpamuobt,

. pemiaTh  IUIAHUMETPUYECKHE M NPOCTEHIIME CTepeoOMEeTpUYecKHe 33Jaud Ha  HaXOXKJICHHE
reOMETPUYECKUX BETMYUH (JJIMH, YIIIOB, IJI0IIaei, 00bEMOB);

. WCIOJb30BaTh MPHU PEIICHUN CTEPEOMETPHUECKUX 3a/1a4 IJITAHUMETPHUECKUE (PAKThl U METOMIbI;

. MIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXKICHUS B XOJI€ PEIICHUS 33]1a4;




HCIIOJIB30BATDb l'[pHOﬁpeTeHHLIe 3HAHUA U YMCHUSA B HpaKTH‘leCKOﬁ JesATeJbHOCTH U MMOBCETHEBHOM

JKU3HU TS

. UCCIIeIOBAaHUS (MOICITMPOBAHNS) HECTOKHBIX MPAKTUYECKUX CUTYAIlMd Ha OCHOBE U3YyYEHHBIX (POPMYI U
CBOMCTB uryp;

. BBIUMCIICHUS] 00BEMOB U IUIOUIAIEH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU PEIICHUH MPAKTUIECKUX

3aaa4, UCIIOJIb3Ys IMPU H€O6XOI[I/IMOCTI/I CIIpaBOYHHUKHU U BBIYUCIIUTCIIBHBIC yCTpOﬁCTBa.
KpHTepuu H HOPMBI OLICHKH 3HAHUH Yuammxcs

OueHka yCTHBIX OTBETOB YYALIMXCH
OTBeT OlLIeHHUBAETCs OTMETKOM «5», €CIIU YYEHHK:

®  [IOJIHO PACKPBLUI COJIep’KaHuEe MaTepuana B 00beMe, MPeyCMOTPEHHOM MPOrpaMMOi U yUeOHUKOM;

° H3JIOKWJII MaTepual TIpaMOTHBIM A3BIKOM, TOYHO HCIOJIB3YyA MAaTECMAaTUYCCKYI0 TCPMUHOJIOTUIO U
CHUMBOJIMKY, B OITPEJECICHHOMN JJOTMYECKON MOCIEA0BATEIbHOCTH;

®  [PaBUJIBHO BBHINOJHWI PUCYHKH, YEPTEKHU, TpaUKH, COMMYTCTBYIOLIUE OTBETY;

® TIOKa3aJl YMEHHE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU TNPUMEpPAMH, TPUMEHSIThH €€ B HOBOMU
CUTYyallMU ITPU BBIIIOJTHCHUHU ITPAKTUYCCKOI'O 3a/IaHUA;

®  TIPOJIEMOHCTPUPOBAJ YCBOCHHE PaHEE M3YUYCHHBIX COMYTCTBYIOIIMX BOMPOCOB, CHOPMHUPOBAHHOCTH U
YCTOMYHMBOCTH MUCHOJIb3YEMBIX [P OTBETE YMEHHM U HABBIKOB;

®  OTBEYaJl CAMOCTOSITENIbHO, 0€3 HAaBOAAIIUX BOIIPOCOB YUUTES;

° BO3MOJHBI OJHA-ABC HETOYHOCTU IPHU OCBCIICHHWHU BTOPOCTCIICHHBLIX BOIIPOCOB WM B BBIKJIAAKax,
KOTOPBIE€ YUCHHUK JIETKO UCIIPABHII TIOCIIC 3aMEYaHUS YIUTEIIS.

OTBeT OIIeHUBAETCS OTMETKOU «4», €CIIM YAOBJIETBOPSAET B OCHOBHOM, TPEOOBAHUSAM Ha OIIEHKY «5», HO TPHU
3TOM MMEET OJIUH U3 HEI0OCTATKOB:

L4 B U3JI0KCHUHU JOMYHICHBI HEOOJIbIIINE HpO6GJ’II>I, HC WCKa3MBIIUC MATEMATUYICCKOC COACPKAaHUEC OTBETA,

L4 JOMYIICHBI OJWH-IABA HEAOYCTOB IIPHU OCBCIICHUHW OCHOBHOI'O COJACPXKAHHMHU OTBECTA, HCIIPABJIICHHBIC
IIOCJIC 3aMCYaHU YUUTEIIA,

¢ JOITYHICHBI omunbOKa Wik Oosee JABYX HE€OOYECTOB IIPpU OCBCHICHHMU BTOPOCTCIICHHBIX BOIIPOCOB HWJIM B
BBIKJIaAKaX, JIETKO MCIIPABJICHHBIC IIOCJIC 3aMCYaHus YIYUTCIIA.

OtmeTka «3» CTaBUTCS B CICAYIOIIUX CIIydasx:

® HENOJHO pAaCKPBITO COJEpKaHWEe Marepuana (ColepKaHWe W3JI0KEHO DIEMEHTAapHO, HE Bceraa
MOCJIEIOBATEIbHO), HO IOKa3aHO oOllee IOHMMAaHUE BOMPOCa M IPOJECMOHCTPUPOBAHBI YMCHHS,
HEJIOCTaTOYHBIC Uil JalbHEHWIIEro YCBOGHHS  NPOTPaMMHOTO  Marepuaya  (OmpeesieHHbIC
«TpeboBaHUSAMU K MaTeMaTHYECKOW IOATOTOBKH yYallUXCs» B HACTOSIIEH mporpaMMe o
MaTeMaTHKe);

® UMEIWCh 3aTPyIHCHHS WM JIOMYIICHbl OIMMOKM B ONPEICICHUH TIOHITHH, WCIIOJIb30BAHUU
MaTeMaTU4YEeCKOM TEPMUHOJIOTMH, YEPTEkKaX, BBIKIAJKAX, WCIPABICHHBIC TIOCIE HECKOJIbKUX
HABOJIAIIKUX BOMIPOCOB YUHUTETIS;

® YYEHUK HE CIPABHICSA C MPUMEHEHUEM TEOPHH B HOBOU CHTYyallMH MPU BBIIOJHEHUU MPAKTHYECKOTO
3aJlaHusl, HO BBITIOJTHIII 33JaHHs 0053aTEIHbHOTO YPOBHS CIIOKHOCTH 10 JJAHHOU TeME;

e [pU JOCTATOYHOM 3HAHUU TEOPETHYECKOI0 MaTepuaja BBISIBIEHA HEAOCTATOYHAs CPOPMUPOBAHHOCTH
OCHOBHBIX YMEHUH U HaBBIKOB.

OT1MeTKa «2» CTaBUTCS B CIEIYIOMINX CIIydasiX:
® HE PAaCKPHITO OCHOBHOE COJICpPIKaHHe YUeOHOTO MaTepuaa;
e O0Hapy)KEHO HE3HaHHWE WJIM HEINOHMMaHWE YYCHUKOM, OOJbIIed Wi Haubojee BaXKHOH 4YacTH
y4eOHOTO MaTepuana;



® JIOMyIICHBI OMKOKHU B ONPE/ICICHUU MOHATUM, TPU UCIIOJIb30BAHUN MAaTEMAaTUYECKON TEPMUHOJIOTUH, B
PUCYHKAX, 4YepTekax WM rpadukax B BBIKIAJKAX, KOTOPbIE HE HCIIPABJICHBI IOCIE HECKOJIBKHX
HaBOJIALIUX BOMPOCOB YUUTEIIA.

OtMeTKa «1» CTaBUTCS €CIIH:
e yUeHUK OOHApYXWI MOJIHOC HE3HAHWE Y HETIOHUMAHHE M3Y4aeMOTO MaTepuayia WM HE CMOT OTBETHTH
HU Ha OJIMH U3 TIOCTABJICHHBIX BOIIPOCOB 0 U3y4a€MOMY MaTepuaiy.

OneHka NnMCbMEHHBIX U KOHTPOJ/IbHBIX paﬁoT Yyalmuxcs

OtMmeTKa «5» CTaBUTCS €CIIH:
e paboTa BHITIOJIHEHA TIOJTHOCTHIO;
® B JIOTUYECKHUX PACCYXKJICHUSIX U 000CHOBAHWUHU PEIICHUS HET MPOOEIIOB OMTNOOK;
® B pPEIICHUM HET MaTEMaTHYECKHX OIMMOOK (BO3MOXHA OJIHA HETOYHOCTh, OTIUCKA, KOTOpas HE SBISETCS
CJICJICTBUEM HE3HAHUH WM HETIOHUMaHUS y9eOHOTO MaTepuaa).
OtMmeTKka «4» CTaBUTCS B CIEAYIONIUX CIIydasiX:
e paboTa BBINOJIHEHA TOJHOCTHIO, HO OOOCHOBAHWS IIIArOB PEIICHHS HEIOCTAaTOYHO (eClid yMEHUs
000CHOBBIBATh PACCYXKICHHS HE SBIISTIOCH CIIEIUATLHBIM 00EKTOM TIPOBEPKH );
e JIONyIICHA OJiHA OMMOKAa WJIM €CTh JBE-TPU HEJAOYETOB B BBIKJIAJKAX, PUCYHKAX, YEPTEKAX WIH
rpadukax (eciy 3T BHUJIBI pabOT HE SIBISUTUCH CTICIIHAIBHBIM 0OBEKTOM IMPOBEPKH).
OtMmeTka «3» CTaBUTCS €CIU:
e jomymieHa OoJiee OMHOW OMMOKM WM OoJiee JBYX-TPEX HEIOYETOB B BBIKJIAAKAX, YEPTEKAX WIH
rpadukax, HO ydammiics o0JiagaeT 00s3aTeIbHBIME YMEHHISIMH 110 TIPOBEPSAEMO TEME.
OTMmeTKa «2» CTaBUTCS €CIIU:
e JlOMylLIeHa CYIIECTBEHHbIE OINMOKHM, MOKa3aBIIMe, 4YTO Ydalluiics He oOnamaer o0sA3aTeNbHBIMU
YMEHUSIMH TI0 TAaHHOM TEME B MOJIHOM Mepe.

Ot1MeTKa «1» cTaBUTCA €CIIU:
e paboTa mokasajia MoJIHOE OTCYTCTBHE Y YYaIIerocs 00s3aTebHBIX 3HAHUM U YMEHHH 10 TTPOBEPSIEMOM
TEeM€ WM 3HAYUTEIIbHAS YacTh PAOOTHI BHIITOJTHEHA HE CAMOCTOSTEIBHO.
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