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MOSICHUTEJIbHAS 3AIIMCKA

PaGouas mporpamMma ydeGHoro kypca «I'eomeTpusi» 0a30BOro ypoBHs [is
obywarommxcst 10 —11 kmaccoB paspaboraHa Ha OCHOBe DenepalbHOro
rocyIapcTBEHHOIO 00pa30BaTeNBLHOIO CTaHAapTa CpeIHero obiiero obpasoBaHus,
c y4éTOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHHM, NPEABABIAEMBIX K
MaTeMaTH4ecKoMy OOpa3OBaHMIO, W TPAAMLMHA POCCHUHCKOro 0Bpa3zoBaHus.
Peanu3alus nporpaMMel obecrnedrBaeT OBNAJECHHE KIHOUEBBIMU KOMIICTEHIUSIMH,
COCTABJSIOIIMMHM OCHOBY JUISi CaMOpa3BHTUS ¥ HENpPEPLIBHOIrO 0Opa3oBaHus,
IeJIOCTHOCTh OOILIEKYJIbTYPHOTO, JIMYHOCTHOIO M [103HABATENIBHOTO DPa3BUTHUSA
JTUYHOCTH 00yYaroLIMXCH.

HEJHA U3YYEHHUSA YYEBHOI'O KYPCA

BaxHOCTh y4e6HOro Kypca TIe€OMETpUH Ha YPOBHE CpeIHero ooiiero
obpa3oBaHus OOYCIIOBI€Ha IPAKTHYECKOM 3HAYMMOCTBIO METANpPEeIMETHBIX H
TPEJMETHBIX PE3yNbTaTOB OOy4YeHHs IE€OMETPUM B HANpPABICHUM JIMYHOCTHOTO
pa3BuTHs OOyyarommxcs, (opMHpPoBaHUA (YHKLUHMOHATIBHOW MaTeMaTH4eCcKOH
rPaMOTHOCTH, U3y4€eHHs APYrUx y4eOHbIX IMCUMIIIKH. PasBuTre y obydaronmxcs
NPaBUIbHBIX MPEACTABICHUH O CYIIHOCTH M IMPOMCXOKICHWH IeOMETPHUYECKHX
abCTpaKlKii, COOTHOIIEHHH PEaJbHOIrO0 U MICAIBHOrO, XapaKTepe OTpakKeHHs
MaTeMaTH4YeCKOM HayKOH SBICHUM M IIPOLUECCOB pEAJlbHOIO MHpa, MeCTe
reOMETPUU B CHCTEME HayK M POJIM MaTeMaTHYeCKOro MOJGIMPOBaHUs B HAYYHOM
[I03HAHUM U B MIPAKTHKE CIOCOOCTBYeT (GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaluxcsd, a TaKKe KaueCTB MbILUUICHUs, HEOOXOMUMBIX JUlf ajanTaluid B
COBpEMEHHOM 001LeCTBE.

FeomeTpHa ABJIACTCA OJHHM H3 6a30BEIX npeaMeToOB Ha YpPOBHE Cpe€aHEro
obilero oOpa3oBaHMs, TaK Kak obecrneydBaeT BO3MOKHOCTH H3YyYEHHS Kak
JVCLIMIUTAH €CTECTBEHHO-HAYYHOMN HAINpaBlIeHHOCTH, TaK U T'YMaHUTapHOM.

Jlorudeckoe MellUieHHe, (GopMUpyeMoe NpH U3ydeHUH OOydaroluMuUcs
NOHSATHUKHBIX OCHOB F€OMETPHH U ITIOCTPOCHUY LIENOYKH JJOTHYECKHUX YTBEPKIACHHUH
B XOJl¢ pellleHHs TeOMeTPUYEeCKHX 3agady, yMEeHHE BBIJBUIaTb M ONpPOBEpraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS IMPH PEIICHHM 3a/iad €CTECTBEHHO-
HAY4YHOT'O IIMKJIA, B YaCTHOCTH U3 Kypca QU3UKH.

YMeHHe OpUEHTHUPOBATHCS B NPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCeX 00NacTiIX HesATeNbHOCTH 4YesioBeka. OpHeHTallus 4eJIOBEKAa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €ro couuanbHoro ObiTus, GopmMa
OTpa)kKeHWUsl OKPYKaIOLIEro MHUpa, YCIOBUE YCIEIIHOrO IMO3HAHWS W AKTUBHOIO
npeobpa3oBaHus  AeicTBUTenbHOCTH.  OnepupoBaHue  MPOCTPAHCTBEHHBIMH
obpazamu OO0beAMHSIET pa3Hble BU/IbI yY4eOHOW M TPYAOBOM [AEATCIBHOCTH,



ABJISEeTCS OOHUM M3 MpPO(EeCCHOHAIBHO BAXHBIX Ka4yeCTB, MO3TOMY aKTyalbHa
3a1a4a (OPMHPOBAHMS y OOYYaIOMIMXCs MPOCTPAHCTBEHHOTO MBIIIEHUS KaK
PA3HOBUIHOCTH OOpa3HOTO MBIIUIEHUS ~— CYIIECTBEHHOIO KOMIOHCHTA B
MOATOTOBKE K MPAKTHUECKOM JeATeTbHOCTH IO MHOTHM HalpPaBICHUSM.

Ilens OCBOGHMs Tporpammbl ydeGHOTo Kypca «['eomerpusp» Ha 0a30BOM
ypoBHe 0OyueHus — oOuieobpaszoBaTenbHoe U OOLIEKYJIbTYPHOE pa3sBUTHE
obyuarolxcss ~ 4epes  obecriedeHHe  BO3MOKHOCTH npuoOpeTeHuss |
HCIIONB30BAHM CHCTEMATHYECKUX TEOMETPUYECKMX 3HaHUH W JeHCTBHH,
crienUYHBIX TEOMETPHH, BO3MOKHOCTH YCIIEIIHOIO NPOJOIKEH A 00pa3oBaHus
[0 CIeHaJIbHOCTSM, HE CBA3aHHBIM C MPUKIIAIHBIM HCIOb30BAHUEM F€OMETPHH.

[IporpaMma IO reoMeTpuy Ha 0a30BOM YypOBHE TMpelHa3Ha4eHa A
06y4aroIMXCsl CpeHeN IIKOJbI, He UCIIBIThIBABLINX 3HAYMTEIBHBIX 3aTpy/AHEHUH
Ha YPOBHE OCHOBHOro obiero obpazoBanus. Takum obpasomM, obyuaroniyecs Ha
6a30BOM YpOBHE HOJDKHBI OCBOMThH OOLUME MAaTeMaTHYECKHE yMEHWMs, CBsi3aHHBIC
co crennUKOM TIeoMeTpMHM H HeoOXoMMbie [UIA KU3HH B COBPEMCHHOM
o6mecte. KpoMe 3TOro, OHH MMEIOT BO3MOXKHOCTh M3YUHTh reomerpuio bonee
r1y6oKko, ecid B HANbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B IE€OMETPUYECKAX
3HAHUAX B MPO(ECCUOHANBHOM NesTETbHOCTH.

JlocTW)KEHHE 1Ield OCBOGHHS IIPOTrpaMMbl O0ECIIEYUBACTCH PEIIEHHEM
COOTBETCTBYIOIIMX 3a7a4. [IpMOpUTETHBIMH 3aJauyaMyd  OCBOGHHMS  Kypca
«'eomeTpum» Ha 6asoBoM ypoBHe B 10—11 Kiaccax sBsOTCA:

o (OpMHUpOBaHME MPEACTABNCHHS O TEOMETPUH Kak 4HacTH MHPOBOH

KyJbTYPbl B OCO3HaHUE €€ B3aUMOCBA3H C OKPYKAIOIIMM MHUPOM;

« (GOpMHpPOBaHHE INPEJCTABIEHUsS O MHOTOIPaHHUKAX M Tejlax BpPAIUCHWs
KaK O BaXHEHMILMX MaTeMaTUYECKUX MOEIAX, IO3BOJISIONINX ONUCHIBATH
1 U3y4YaTh Pa3HbIE ABICHUsA OKPYKAIOLIETO MUPA;

o (opMHpOBaHHE YMEHHMs pacno3HaBaTh Ha 4epTekax, MOJCIIX H B
peabHOM MHpEe MHOTOTPaHHKMKU M Tejla BpalLeHHUS;

o« OBJaJileHHEe METOJAaMH pEIleHMs 3a4a4y Ha MMOCTPOEHMs Ha W300pakeHHsIX
NPOCTPAHCTBEHHBIX QUIYD:

o (OpMHpOBaHHE YMEHHUSl OINEPHPOBATH OCHOBHBIMM MOHATHAMH O
MHOTOTPaHHMKaX U TellaX BpalleHUs U X OCHOBHBIMHM CBOUCTBAMHU;

e OBJAJICHHE  AIrOPUTMaMM  peIleHHWss  OCHOBHBIX  THMIIOB  3ajad;
GopMHpOBaHHE YMEHUs MPOBOJUTL  HECHOKHBIE  JOKa3aTelIbHBIE
pacCyKIE€HHs B XOZE€ PpeLICHHsl CTEPEOMETPUYECKMX 3ajad M 3a1ad C
PAaKTHYECKUM COJIEPKAHUEM;

o Ppa3BUTHE  HUHTEIJIEKTyallbHbIX W TBOPYECKHUX cnocobHoCTEH
obyJaromMxcsi, IO3HABATEeIbHOM  aKTUBHOCTH,  MCCJIEA0BATENILCKUX
yMEeHUMN, KPUTUYHOCTH MBIIIICHUS



o (opMHUpOBaHKE (GYHKLHOHATLHON IpPaMOTHOCTH, pelleBaHTHOM
reOMETPUH: YMEHHME DacClo3HaBaTh MpPOSIBICHUSA  IEOMETPUYECKUX
MOHSTUM, OOBEKTOB M 3aKOHOMEPHOCTEM B pEalbHBIX HKHU3HCHHbIX
CUTyalMsIX U NPH HM3YYEHUH JPYIux yueOHBIX MPEAMETOB, MPOSBIEHHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (GOpMyIMpoBaTh HX Ha A3bIKE
reOMETPUM M CO3[aBaTh F€OMETPHIECKUE MOJIENH, IPUMEHSTh OCBOCHHbIH
reOMETPMYECKHM ammapar I PELUeHHs [PaKTHKO-OPUEHTHPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATE U OLIEHUBATH MOIYyYEHHBIC PE3YJILTAThI.

OTIHYUTENbHOM OCOOEHHOCTBIO IPOrpaMMbl ABIISIETCS BKIKOUYEHHE B KYpC
CTepEOMETPUM B Hauyale €ro M3ydyeHHs 3ajay, pellaemMblX Ha ypOBHE
WHTYMTUBHOIO MMO3HAHUS, U ONMpEeNEHHBIM 00pa3oM OpraHu30BaHHAs pabota Haj
HMMH, 4YTO CIIOCOOCTBYIOT Ppa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUIEHUs, CTUMYJIMPYeT NPOTeKaHHe MHTYMTHUBHBIX IMPOLIECCOB, MOTHBHUPYET K
JalbHeHIIeMy U3y4EHHIO NTpeAMeTa.

[pennoyTeHue OTAAETCA HAIJISAHO-KOHCTPYKTMBHOMY METOIY obyyeHus, TO
eCTh TEOPETUYECKHE 3HaHHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MPaKTUYeCKOW JeATeNbHOCTH. Pa3BUTHE INMPOCTPAHCTBEHHBIX NpeICTaBIEHUN Y
yyaluxcs B Kypce CTE€PEOMETPHH MPOBOAMTCA 3a CYET pELIeHHMs 3a/a4 Ha
CO3/laHWe  IMPOCTPaHCTBEHHBIX  00pa3oB W  3aiad  Ha  ONEPUPOBAHHE
MpoCTpaHCTBEHHBIMU oOpa3amu. Co3jaHue obpasza NpOBOAUTCH C ONoOpo¥ Ha
HArJSIIHOCTh, a OIlepUpOBaHME 00pa3soM — B YCIOBHAX OTBJICYCHHsA OT
HaTrJIsIHOCTH, MBICIEHHOI'O U3MEHEHUS €ro UCXOJHOIO COICP/KaHHUA.

OCHOBHBIE cofepxarenbHble nuHUK Kypca «I'eomerpun» B 10-11 kmaccax:
«MHororpanHuKmu», «[IpsiMbIe ¥ MIOCKOCTH B NPOCTPaHCTBE», «Tena BpalleHusn»,
«BeKTOpBI ¥ KOODIAMHATHI B IPOCTPaHCTBE». DOPMUPOBAHHE JTIOTHYECKUX YMEHUH
pacnpeleiseTcss He TONBKO [0 COJEPKATeNbHBIM JHHHUSM, HO W IO Troaam
00yueHHs Ha YpOBHE CpeJHero obuiero oopa3oBaHus.

CojnepxaHue 00pa3oBaHHMs, COOTBETCTBYIOLIEE MPEIAMETHBIM PpE3ylbTaTaM
ocBOeHHsi pabouell TPOrpamMmbl, pacmupefeléHHBIM O rojaM 0Oyd4eHus,
CTPYKTYPUPOBAHO TakuM obOpa3zoMm, 4TOOBI OBIaJCHHE TIE€OMETPUYECKUMH
MOHATUSAMHU U HaBBIKAMH OCYIIECTBJIAIOCH MOC/IEI0BAaTElIbHO W MOCTYIATeNIbHO, C
COOITIOIEHMEM TIPUHIMIA NIPEEeMCTBEHHOCTH, YTO0bI HOBbIE 3HAHUs BKIIIOYAIHCh B
0BIIyI0 CHCTEMY TF€OMETPHUECKUX NPEACTaBIeHUH OOy4arolMXCsi, pacluupas H
yriuy6usis e€, o6pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydeHne reometpur oTBoauTCs | 4ac B Hezmemo B 11 kmacce, Bcero - 34
y4eOHBIX Yaca.



COJAEPKAHHUE YYEBHOI'O KYPCA

11 KIIACC

TeJia BpalieHHs

[{unHapuyecKas [NOBEPXHOCTB, obpasyroriue LAJIHMHIPUYECKOHN
MOBEPXHOCTH, OCh LMJIMHIPUYECKOH MOBEpXHOCTH. IlMnuHIp: OCHOBaHHUs W
GoKOBas IOBEPXHOCTh, OOpa3sylomias M OCh; IJOlaak OOKOBOW u MOJHOU
MIOBEPXHOCTH.

Konnueckass MOBEPXHOCTh, 00pa3zyrolIMe KOHMYECKOH IMOBEPXHOCTH, OCh H
BepLIMHA KOHUYeCKO# noBepxHocTU. KoHyc: ocHOBaHKe ¥ BepiunHa, 0bpasyroLias
¥ OCh, IUIOAAb OOKOBOM K TMONHOW TOBEPXHOCTU. YCEYEHHBIM KOHYC:
oOpasyrollie U BHICOTa; OCHOBaHKs U OOKOBasi IOBEPXHOCTb.

Cdepa ¥ 1ap: LEHTp, pajuyc, AMaMeTp; IUIONaAb TMOBEPXHOCTH CREpSI.
B3anMHOe pacrionoxeHue chepbl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K chepe;
TIo1Laab CEpBHI.

N300paxkeHre TeN BpalleHUsl Ha III0CKOCTY. Pa3BépTka LHUIIMHApA ¥ KOHYCa.

KoMmbuHanu¥ Tej BpalleHWss W  MHOIOrpaHHUKOB. MHOIOrpaHHuK,
ONMCaHHBIK OKONO cdephl; chepa, BOKWCAHHAs B MHOIOIPAHHMK, WK TEJO
BpalleHus.

[Tousitue 06 066éMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 06 06bEMe
MPSMOYTOJBHOIO Napajulenenunena W cnenctsus u3 He€. OO0bEM UMIMHIDA,
koHyca. O0BEM 11apa U miow@ab chepsl.

[Tono6Hble Tena B mpocTpaHcTBe. (COOTHOLIEHUS MEXIY IUIONIaJsIMK
MoBEpXHOCTEH, 00bEMaMu NOJOOHEIX Tell.

CeveHuss UWIMHApPa (Mapa/uieIbHO M MEPHEHAMKYJIAPHO OCH), CEYEHH:
KOHyca (mapajlielbHO€ OCHOBaHUIO M TPOXOJslIee Yepe3 BEpLUIUHY), CEeYEHUS
1apa.

BekTopbl H KOOPAHHATBI B NPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B npocTpancTBe. ClI0KEHNE U BBIYMTAHHWE BEKTOPOB.
YMHOKEeHHe BeKTOopa Ha 4ucio. Pa3noxeHue BekTopa 110 TpEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuymo mapanienenuinena. PeumieHue 3ajgad, CBA3aHHBIX C
MpUMeHEHWEM TMpaBUJl JAEeWCTBMU ¢ BekTopamu. [IpsMoyronbHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTOpa. Ilpocteimve 3amauu B
KOOpAMHATaxX. Yroin Mexay BekTopamu. CkansipHOe NpPOU3BEJEHHE BEKTOPOB.
Belyucnenne yriaoB MexIy NPsSIMBIME U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIH
METO/l IPY PELIEHUH N'€OMETPUYECKHUX 3a/a4.



IJIAHUPYEMBIE PE3YJIbTATHI

JUYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMS MpOrpamMMmbl Yy4eOHOro mnpeamera
«MaremaTHKa» XapaKTepU3yIOTCsl:

I'paxaaHcKoe BOCIHTaHHE:

C(hOPMHPOBAHHOCTHIO MPAKIAHCKOH MO3HLKK 00y4aloIerocst Kak akKTUBHOIO
M OTBETCTBEHHOTO 4JIEHA POCCHICKOro oOliecTBa, MpEACTaBICHHEM O
MaTeMaTUYEeCKHX OCHOBaX (YHKIIMOHHPOBAHMSI PA3IMYHBIX CTPYKTYD, SABIECHUH,
Mpoliefyp TpaxIaHCKoro obuiectsa (BBIGOPHI, OMPOCHI ¥ Mp.), YMEHHEM
B3aMMOJIEWCTBOBAaTh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX
(GYHKIUSAMEA ¥ Ha3HAYEHUEM.

IlaTpHOTHYeCKOE BOCTIHTAHHE!

c(hOpMHPOBAHHOCTHIO POCCHHMCKOK TPAKAAHCKOW HACHTHIHOCTH, YBAXKCHHS K
MPOILIIOMY U HACTOSAIIEMY POCCHMCKOM MaTeMaTHKK, IEHHOCTHBIM OTHOIICHUEM K
JOCTHKEHUSIM POCCUHCKUAX MAaTEMaTUKOB U POCCUHCKOW MAaTEMAaTHYECKOW IIKOJIBI,
K WCIOJB30BAHHMIO 3THX HOCTHKEHHH B OPYrWX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCHHTAHHUSA!

OCO3HAaHHUEM Iy XOBHBIX LIECHHOCTEH POCCHUHCKOIO Hapo/a,
cpOpMHUpPOBAHHOCTBIO ~ HPABCTBEHHOIO  CO3HaHHWsA, 3TUYECKOro  TOBEICHHS,
CBA3aHHOT'O C NMPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUH HAYKU U JIEATEILHOCTHIO
Y4EHOT0; OCO3HAHMEM JINYHOT'O BKJIaJa B IOCTPOEHHE YCTORYMBOIO Oy 1yIIero.

JcTeTHYECKOe BOCIIHTAHHE:

3CTETUYECKHUM OTHOLICHHEM K MHUpY, BKIIOYas 3CTETUKY MATEMaTHYECKMX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, peLUCHHH, paccy KICHHUH;
BOCIIPUUMYHMBOCTBIO K MAaTEMaTH4E€CKUM aCleKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA.

@H3HYecKoe BOCIHTAHHE!

C)OPMHUPOBAHHOCTHIO yYMEHMsSI TIPUMEHSTH MAaTEMaTHYECKHE 3HAaHUS B
UHTEepecax 3/I0poBOro U 6e3onacHoro obpasa KU3HH, OTBETCTBEHHOIO OTHOLIEHUS
K CBOEMY 3[0pOBBIO (30pOBO€ INUTaHHE, COATAaHCUPOBAHHbBINA PEXUM 3aHATHH U

OTIBIXA, peryisipHast buznyeckas aKTUBHOCTH); (hu3MYecKoro
COBEpILISHCTBOBAHUS, npu 3QHSTUSIX CIIOPTUBHO-03I0POBUTENILHOM
JEeATETBHOCTBIO.

TpynoBoe BocniHTaHHe:

rOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYAOM0OUs; MHTEPECOM K
pa3nuyHbIM  cepaM  MpodecCHOHAIBHOW  [AESTENbHOCTH, CBA3@HHBIM  C
MaTeMaTHKOM M €€ MPUIIOKEHHSMH, YMEHHEM COBEpLIATh OCO3HAHHBIA BHIOOD
Oynyumiedi mnpodeccud M pean30BbiBaThb COOCTBEHHbIE KU3HEHHBIE IJIAHBI;



FOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHyeckoMy oOpa3oBaHHIO U
caM000OpPa30BaHUIO Ha TNPOTSDKEHUH BCEeH JKU3HM; TOTOBHOCTBIO K aAKTHBHOMY
YVY4aCTHIO B PEILIEHUH NPaKTUYECKUX 3a/1a4y MaTeEMATH4YeCKON HanpaB/IeHHOCTH.

JIK0JIOrHYecKoe BOCIUTAHNE:

C(OOPMHPOBAHHOCTBIO JKOJIOTMYECKOH KYJILTYphl, MNOHAMAHWEM BIIHMSHHS
COLIMAIBHO-3KOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOIHOU U COLMaAlbHOM
cpelbl, OCO3HaHMEM TIJ00aJBHOrO  XapakTepa 9KOIOIMYECKUX  Npobiem;
OpMEHTalliell Ha NMpUMEHEHHE MaTeMaTH4eCKUX 3HaHWd NI pelleHws 3a1a4 B
00J1acTH OKpY’Kalolllel Cpelbl, IUIaHUPOBAHUS IIOCTYIIKOB M OLEHKH WX
BO3MOYKHBIX ITOCJIEACTBUH [NIsI OKPYXKAKOLIEN Cpe/ibl.

[leHHOCTH HAYYHOI'0 MO3HAHHMA:

c(hOPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HayKd M  OOIIECTBEHHOM MPaKTHKH, [OHUMaHHEM
MaTeMaTHYECKOM HayKM KaK cgepbl YelOBEYECKOH OeATEeNbHOCTH, STalloB €€
pa3BUTUS W 3HAYUMOCTH s DPa3BUTHS LIMBUIIM3ALMK; OBJAICHUEM S3BIKOM
MaTeMaTHKH ¥ MaTeMaTH4eCKOHW KyJbTypoM Kak CpeACTBOM I103HaHUS MHpa,
FOTOBHOCTBIO OCYILIECTBISATh MPOEKTHYIO M HCCIIEN0BATEIbCKYIO JEATEIBHOCTh
WHIWBUIYAJIbHO U B IPyIIIeE.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHMS NPOIrPaMMBl y4eOHOro IpeaMeTa
«MaTtemMaTuKa» XapaKTepU3yIOTCs OBJIaIcHHEM YHUBEPCATbHBIMU
NO3HABAMENbHOIMU  OCUCMBUAMYU,  YHUBEPCAIbHbIMU — KOMMYHUKAMUBHbIMU
OetcmeuaMU, YHUBCPCAIbHbIMU PE2YISIMUBHBIMU OCUCMBUAMU.

1) Vuusepcanvhvie  nozHasamenvHsbie  Oeucmeus,  obecneuusarom
popmupoeanue 6azo8vix KOSHUMUBHbIX NpOYeccoe obyyawuxca (oceoeHue
Memoo0o8  NO3HAHUA  OKPYXICAlowez0  Mupd,  NPUMEHEHUe  N02UYECKUX,
UCCNI008AMENLCKUX ONEPAYUN, YMEHUL pabomamb ¢ uHgopmayuei).

ba3oBble JIOrHyecKye JeHCTBUN:

e BBISBIATh M XapaKTEPU30BaTh CYLIECTBEHHbIC NPU3HAKUA MAaTEeMaTUYECKUX
0OBEKTOB, TOHSTHH, OTHOILICHHH MEXKIy MOHSATUIMHU; (GopMyTUpOBaThH
ONpeleNeHus] TOHATHI;, YCTaHaBIMBAaTh CYLIECTBEHHBLIM  MpPU3HAK
KiaccubUKalUKU, OCHOBaHUs [Jisi OOOOLIEHUss U CpaBHEHUS, KPUTEPUH
IIPOBOJIMMOTO aHaJIN3a;

e BOCNpUHHUMATH, GOpPMYIUPOBAaTH U  IIpeoOpPa3oBLIBATE  CYXKICHHUS:
yTBEpAUTENbHbIE W OTpULIATEeNIbHBIE, €IMHUYHbIC, 4YacTHble M OOILLME;
YCIIOBHBbIE;

e BBIABNATP  MaTeMaTHYeCKHe  3aKOHOMEDHOCTH,  B3aUMOCBA3M  H
npoTuBopeurss B ¢akTax, NaHHbIX, HaOJIOJCHHUAX U YTBEPHKACHUAX,



npeaiarath ~ KpUTEpPUH  [UId  BBIABIEHHs  3aKOHOMEDHOCTEM U
IIPOTUBOPEYHHA;

e JleNaTh BBIBOABI C HUCIIOJNIb30BAHMEM 3aKOHOB JIOTUKM, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYEHUH, YMO3aKIIFOYEHHHM 110 aHAJIOI WM,

e IPOBOJMTH CaMOCTOSTEIBHO JI0Ka3aTeIbCTBA MaTEMATHYECKUX
yTBEpXKAEHUH (IIpsIMBIE U OT MPOTHBHOIO), BEICTPAMBATH ApryMEHTALMIO,
NPUBOAUTH NpPUMEPbl M KOHTPIPHMEpEI; OOOCHOBBIBATH COOCTBEHHBIE
CYXIECHHS U BBIBOJIBI;

o BBIOMpaTh crmoco® peleHus y4eOHOM 3anayd (CpaBHUBATH HECKOIBKO
BapUaHTOB pellleHHs, BbIOMpaTe Haubojee NOOXOAALIMA C YYETOM
CaMOCTOSTENIbHO BBIJIEJIEHHBIX KPUTEPHEB).

BazoBble HccileoBaTeIbCKHe AeHCTBHSA:

e KCMOJB30BaTh BOIMPOCH KaK KMCCIEAOBATEIBCKMM MHCTPYMEHT TO3HAHUS;
(GopMyIMpOBaTh BOMPOCH], (HUKCHUpYIOIMe IPOTHBOpEYHe, Npodiemy,
yCTaHaBIMBaTh MCKOMOE W  JaHHOe, (OpMHUpOBaTh  THMIIOTE3Y,
apryMeHTHPOBATh CBOKO MO3ULIKIO, MHEHKE,

» TIPOBOJUTH CaMOCTOSATEIBHO CTUTAHUPOBAHHBIH 9KCIIEPUMEHT,
MCCIEeIOBAaHHE 10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
oOBeKTa, SABJIEHHS, INpoLecca, BLIABICHHIO 3aBHCHMOCTEH MEXIY
0OBEKTAMH, SIBICHUSAMH, ITPOLIECCAMM;

e CaMOCTOATENBHO GOPMyYJIUPOBATH 00OOIIEH!S U BBIBO/BI 110 pe3ylibTaTaM
MPOBENEHHOTO HAOMIO/IEHUs, UCCIIEIOBaHUs, OLIEHUBATH JNOCTOBEPHOCTH
TOJTy4EeHHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IIEHNNA;

e IIPOTHO3UPOBaTH BO3MOMKHOE pa3BUTHE IMpOLIECCa, a TaKKe BbIJIBATATh
NPEATOIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHAX.

Pa6ora ¢ unpopmanuei:

e BBIABIATH AePUUUTHI MHPOPMALIMU, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOMPOC U IS PELIEHUs 3a/1auM;

o BBIOMpaTh HHGOPMALUIO K3  UCTOYHUKOB  DPA3NMYHBIX  THUIIOB,
aHAJIM3UPOBAaTh, CUCTEMATU3UPOBATh ¥ UHTEPNPETUPOBATE WH(MOPMALUIO
pa3IYHbIX BUAOB U OPM Mpe/iCTaBIeHHs

e CTPYKTypHpOBaTh HHGOPMALIMIO, IIPEACTABIATL €€ B pa3auyHbIX (hopmax,
WJUTFOCTPUPOBATh rpaduyecku;

e OLIEHUBATH HAIEKHOCTH HHGOPMaLIUK 1o CaMOCTOSITEIbHO
c(hOpMYyJTMPOBaHHBIM KPUTEPHUSIM.

2)  Vwuueepcanvnvie kommynuxamuewnsie Odetvicmeus, obecnevusaom

chopMUpOBAHHOCMb COYUANBHBIX HABBIKOE 0OYYAIOUJUXCAL.

Ob6menne:



BOCIIPHHUMATh 4 (OpMynupoBaTe CYKAEHHS B COOTBETCTBUM C
YCIOBHSMH M LIEJSIMU OOIIEHUS; SICHO, TOYHO, FPAMOTHO BBIPaKaTh CBOKO
TOYKY 3P€HUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO
XOJy peLIeHus 33/1a44, KOMMEHTUPOBATh I10JIY4EHHBIN PE3YIBTAT;

B X0j1e 00CYyK/IeHHs 3a/1aBaTh BOIPOCH IO CYIIECTBY 06CYKI1aeMOH TeMBbl,
npo6JIeMbl, pelaeMoi 3a1auk, BEICKa3biBaTh UIIEH, HalleJJEHHbIE Ha MTOMCK
pellIeHHs; COMOCTAaBIATH CBOM CYKAEHHS C CYKICHUAMM JPYTHX
Y4aCTHHKOB JHaiora, oOHapyXKUBaTh pas3iMyue W CXOJCTBO MO3ULIKH; B
KOppEeKTHOM popMe HOpMyTHPOBATh PA3HOITIACKS, CBOH BO3PAKEHHUS;
NpECTaBIATh  pe3ylbTaTbl  pelieHus  3a/a4d,  IKCIIEPUMEHTa,
WCCEOBAHMUs,  MPOEKTa;  CaMOCTOATENBbHO  BeIOMpaTe  (opmar
BBICTYIIEHHS C YYETOM 3a/1a4 Npe3eHTalluk U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyAHHYECTBO:

3)

MOHMMAaTh M  HCIOJB30BaTh  [pEeUMyILlecTBA  KOMAHIHOM |
WHIUBUIYAIBHOM pabOTEI IPY pelIeH’: Y4eOHbIX 3a1a4; IPUHAMATH LENb
COBMECTHOM JEATENIbHOCTH, IUIAHUPOBAaTh OPraHU3allMio COBMECTHOH
paboThI, paclpeaeNaTh BUIbI paboT, NOroBapuBaThCs, 00CYKIATh MPOLECC
¥ pe3yJbTaT paboThl; 06001aTe MHEHHUS HECKOIBKHUX JIFO/IEH;
y4acTBOBATh B IPYNMOBEIX GopMax paboTel (06CykaeHHs, OOMEH MHEHHUH,
«MO3rOBBI€ IITYPMBD» U HWHbIE); BHINOJHATH CBOIO YacTb pabOTBI U
KOODAHHHPOBATh CBOM JEMCTBUS C [pPYI'MMM YJ€HaMH KOMAaHJIbI;
OLICHMBAaTh Ka4yeCTBO CBOEr0O BKJIaga B OOIIMH NMPOAYKT MO KPUTEPUSM,
chOpMyJIUPOBAHHBIM Y4aCTHUKAMH B3aUMOJIEHCTBUA.

Vuueepcanonvie  pezynamueHnble  0eucmsus, obecneuusaiom

(hopmupoearue cMeiCI08bIX YCMAHOBOK U HCUIHEHHBIX HABLIKOS NUYHOCTU.
CamMoopraHu3anus:

COCTABJIATH IUIAH, AITOPUTM PELLIeHUs 3a/1aui, BbIOMpaTh CrIOCO0 peleHus
C yYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,

apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPHAHTHI PEIICHHUH C y4ETOM HOBOH
MH(pOpMaLHUK.

CaMOKOHTPOJIb:

BIQIETh HaBBIKAMU T[IO3HABATENIbHOM pe(ueKkcuy KakK OCO3HaHMA
COBepIlIaeMbIX JEHUCTBUH U MBICIUTENBHBIX [POLECCOB, UX PE3yJIbTaToB;
BlIAeTh CrocobaMd CaMOMPOBEPKHU, CAMOKOHTPOIsl IIpolecca H
pe3yJbTaTa pelleHUss MaTeMaTU4eCKON 3a1a4u;

NpeABHAETh TPYAHOCTH, KOTOpbIE MOIYT BO3HMKHYTH IIPH pPELICHWH
3a/1aud, BHOCHTE KODPPEKTHBEI B JI€ATE€/IBHOCTH Ha OCHOBE HOBBIX
00CTOATENBCTB, JAHHBIX, HAHIEHHbBIX OLIMOOK, BBISBIEHHBIX TPYAHOCTEH,



e OIIEHMBATh COOTBETCTBME pe3ysibTaTa LEId M YCIOBUSIM, OOBACHATH
NPUYMHBI JOCTHXKEHHUS WM HEJOCTHKEHHUS Pe3yJIbTaTOB NESTENbHOCTH,
HaXOAMTb OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

NMPEAMETHBIE PE3YJIbTATbHI

11 KIIACC

OnepupoBaTh TMOHATUSIMM: LMIUHAPHUYECKAs] [IOBEPXHOCTh, 00Opasyrolue
AJIMHAPAYECKONA  MOBEPXHOCTH;  LMIMHADP;  KOHHUYECKas  IOBEPXHOCTH,
o0pa3yrolre KOHU4EeCKOH NOBEPXHOCTH, KOHYC; ChepuuecKasi IOBEPXHOCTS.

Pacnio3HaBath Tena BpaleHus (IUIMHAP, KOHYC, chepa U map).

OO6BsicHATH cIOCOObI MOyYeHHUs TEN BPALLIEHUH.

KnaccuduuupoBaTs B3aUMHOE pacrioIOKeH1e Chephl U MIIOCKOCTH.

OnepupoBaTh MOHSTUSMHU: LIAPOBOW CEIMEHT, OCHOBAHKWE CEIMEHTE, BHICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBaHME IIApPOBOIO CJI0d, BbICOTA IIADOBOIO CJOM;
[1IapOBOM CEKTOP.

Beruncnsate 00BEMBI M MUIOLIAAM  [OBEPXHOCTEW  TeX  BpPalIEHUS,
reOMeTPUYECKUX TeJl C IPUMEHEeHHeM (HopMYIL.

OrneprpoBaTh TNOHATUAMH: MHOTOTPAHHMK, BIMCaHHBIA B chepy #
OTUCAaHHBIA OKOJIO cdepbl; cdepa, BMHUCAHHAS B MHOTOIPDAaHHUK WIH TelO
BpaIlleHHMs.

BBIYMCISATE COOTHOLIEHUS MeXAY IUIOLIAJsMU NOBEpXHOCTeHd U oObEMaMu
MoA0GHBIX TEI.

N300paxaTe H3y4yaeMmble (QUIYpBl OT DYKM U C NPUMEHEHHEM IIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BBINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTBIX OOBEMHBIX
(quryp: BUA cBepXy, COOKY, CHH3Y; CTPOUTH C€UEHHUS Tel BPAILLCHHUS.

W3Bnekars, HWHTEpNpeTHpOBaTH W NpeoOpa3oBeIBATE MH(OPMALMIO O

NPOCTPaHCTBEHHBIX MEOMETPUUYECKUX (urypax, NpeACTaBIE€HHYIO Ha 4YepTexax H
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BBINONHATD [JEHCTBUS CIIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB MU
YMHOKEHHS BEKTOpa Ha YUCII0, OOBICHATH, KAKMMM CBOKCTBAMHU OHU 00J1a1aF0T.

[TpyMeHsTh paBUIIO Napajlieenuneaa.

OnepupoBaTh MOHATUSAMHU: JEKAPTOBEI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJyJib BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPd, Yol MEKIY

BEKTOpaMM, CKaJSIPHOE NTPOU3BEIEHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPBI.



Haxonuth CyMMy BEKTOPOB U NPOU3BEIEHUE BEKTOPA HA YUCIIO, YTOI MEXIY
BEKTOPaMM, CKaISpHOe IpOM3BEeleHUE, pacKiaiblBaTh BEKTOpP 10 JBYM
HEKOJUIMHEapHBIM BEKTOPaM.

3aaBaTh MJIOCKOCTh YpaBHEHUEM B IEKapTOBOU CUCTEME KOOPAUHAT.

IMpuMeHATh reoMeTpuueckue (aKTel [ pPELIEHUSi CTEPEOMETPUYECKUX
3a7a4, MpeanoJararlux HECKOJIbKO I11aroB pellieH s, eClId YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOM opMe.

Pemiate mpocTeiiine reoMeTpuveckde 3aladd Ha MPUMEHEHHE BEKTOPHO-
KOOPIMHATHOI'O METOJA.

PemiaTe 3aJauyd  Ha J0OKa3aTeNbCTBO MAaTEMAaTHYECKWX OTHOLICHHH U
HaXOJKJAEHHUE T€OMETPHUECKUX BEJIMUKH MO 0Opa3laM WM alropuT™MaM, NpUMEHss
M3BECTHbIE METOBI PH PEUIEHUH CTAaHAAPTHBEIX MaTeMaTHYECKUX 3a/a4.

[IpuMeHATh NpoOCTeHIIMe TNpPOrpaMMHBIE CPEACTBA W 3JIEKTPOHHO-
KOMMYHMKAIIMOHHbIE CUCTEMBI [IPH PEIIEHUH CTEPEOMETPUYECKHX 3a/1ay.

[TpuBOAMTE MpHUMepbl MaTEeMaTHYECKMX 3aKOHOMEPHOCTEH B MpUpoAe H
JKM3HM, PAaCTIO3HABATH MPOSBIIEHHE 33aKOHOB '€OMETPUU B HCKYCCTBE.

[TpuMeHSTh MOJNy4YeHHbIe 3HAHUS HA IPaKTUKE: aHAIM3MPOBATh pealbHble
CHTyallMM ¥ TPUMEHATh HM3y4YEHHbIE ITOHATUS B IPOLECCE IIOUCKA PELICHHUs
MareMaTH4ecKd CcOpMyIUpOBaHHOM mnpobiieMbl, MOJEIUPOBAaTh peajbHbIe
CHTyalldd Ha $3bIKe TEeOMETPHM, MCCIe0BaTh I[OCTPOCHHbIE MOJEIH C
UCTIOB30BaHHEM I'eOMETPHUYECKUX MOHATHH U TeopeM, arnrapaTa anre6psl; pemarsb
paKTHYECKUE 3a1a4H, CBA3aHHBIE C HAXOKAEHUEM reOMEeTPUUECKUX BETUYHH.
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