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HOSICHUTEJILHAA 3ATINCKA

Pabouas nporpamma yueGuoro kypca «I'eoMeTpus» 6a30Boro YPOBHsl st
obyyarowuxes 10 —11 knaccoB paspabotaHa Ha OCHOBe denepanbHoOro
FoCyAapCTBEHHOTO 00pa3oBaTeNbHOro CTAaHAapTa CpelHero oblero obpasoBaHus,
¢ Y4YETOM  COBPEMEHHBIX  MHPOBBIX  TpPeGOBaHWH, MpPEABSABIAEMBIX K
MaTeMaTH4eCKOMy 0OpasoBaHMIO, W Tpafuuuil poccuiickoro ofpazoBaHus.
Peanuzanus nporpaMmel obecrednsaet oBianente KIIOUEBLIMH KOMIIETEHLAMI,
COCTABIIAIOLIMMHY  OCHOBY AJIA CaMOpa3sBUTMS W HENPEPLIBHOTO 00pa3oBaHus,
UENOCTHOCTE  OOIMEKYIBTYPHOTO, JIMYHOCTHOTO M MO3HABATENBHOFO Pa3sBUTHA
JTUYHOCTH 00YYarOLIUXCA.

LEJH U3YUYEHUS YYEBHOI'O KYPCA

BaxHoctb  yueOHOro kypca reomeTpud Ha ypoBHe cpeanero obulero
o0pazoBanus ofyclaOBNEHa NPaKTHYECKOH 3HAUMMOCTDIO METaNpeIMeTHLIX M
[IPEAMETHBIX pE3YNbTaTOB OOYUeHMsT PeOMETPUM B HANPABIEHUM JIMYHOCTHOMO
paspuTHd ofydaromuxcs, (GopmMupoBaHusa GYHKIHOHATBHONW MATEMATHYEC KO
CPAMOTHOCTH, H3Yy4CHUS APYTUX YYeOHBIX AMCUMNNKH. PassuTHe y obydamoumxces
IPaBU/IBHEIX MPEACTABNCHHH O CYIUHOCTH U NPOUCXOKAEHWM TeOMETPUHECKHX
a0CTPaKUWH, COOTHOUIEHMH PEeANbHOTO M MAEANLHOTO, XapakTtepe OTpameHus
MaTeMATU4ECKOH HAyKOW SBNEHUI M [IPOLECCOB PEanNbHOrO MHUpPa, MecTe
FCOMETPHH B CUCTEME HAYK U POJIN MAaTeMaTHYECKOTO MOAEIHPOBAHHS B HAYYHOM
MO3HAHWM 1 B IIPAKTUKE CIOCOOCTBYET POPMUPOBAHHMIO HAYUHOTO MUPOBO33PEHHs
ydaluxcs, a TaxKe KadeCTB MbIULIEHHs, HeOOXOAMMBIX % ajanTaldd B
COBpPEMEHHOM OOLIECTRE.

I'eomeTpua sBnsieTcs OQHUM W3 6a30BBIX NIPEAMETOR HA YPOBHE CpeIHero
obmero ofpasoBaHHs, TaKk Kak OGECTIeUMBAET BOIMOKHOCTD U3y4EeHUsT Kak
AVCLATIIAH €CTECTBEHHO-HAYYHOH HAlPABICHHOCTHU, TAK ¥ I'YMaHUTAPHO.

Jlornyeckoe MeliLIeHHE, QopMUpYEMOE NpA U3ydeHMU OO0yyaoluMHUCs
MOHATHHHBIX OCHOB reOMETPHH M IIOCTPOCHUM LENOYKH TOMHUECKUX YTBEP:KACHHH
B XOIE DELICHHA TeOMETPUHECKNX 3a1a4, YMEHHE BLIABMIaTh W ONpOBEpPraTh
FUTTOTE3b! HEMOCPEACTBEHHO MCMOJB3YIOTCS MPU PEIleHHM 33434 eCTECTBeHHO-
Hay4YHOrO LMKNA, B YACTHOCTH U3 Kypca (PU3UKH.

YMetune OpHEHTHPOBATLECS B MPOCTPAHCTRE MIpaeT CyLIE@CTBEHHYIO PONb BO
BCEX OONIACTAX NEATENbHOCTH uenoBeka. OpUEHTALMS YENoBEKA BO BPEMEHHU M
NPOCTPAHCTBE —— HEOOXOOUMOE YCHNOBHE €ro COLMANBHOIO ObITHA, dopma
OTPAXCHUA OKPYHKAXOWEro MHpa, YCIOBHE YCMEITHOro MO3HAHWS M AKTUBHOCO
npeobpasosaus  nelicTBuTensHocTH.  OnepupoBaHue NPOCTPAHCTBEHHBIMH
obpasamu OOBEAMHSET pasHble BUIBI y4eOHOH u TPYAOBOH MeATENbHOCTH,



ABNAETCA OJHUM U3 TPO(PECCHMOHANBHO BAKHBLIX KauyccTB, NMOATOMY aKTyalbHa
3a7a4a (QOPMUPOBAHHUA y OOYYAIOLIMXCS IPOCTPAHCTBEHHOIO MbILLJIEHHAA Kak
pasHOBHAHOCTUA 00pa3sHOrO MBIUUIEHHS — CYIICCTBEHHOI'O KOMIIOHEHTAa B
MOANOTOBKE K IIPAKTUYECKOH ASATENbHOCTA 10 MHOTHM HAIIPABJIEHUSM.
Llens ocBoeHMst nporpaMmel ydeOHoro kypca «[eomeTpusi» Ha Ba30BOM
ypoBHe oO0yuenuss — oOuieobpasosatenibHoe UM OOIEKYNbTYPHOE pPA3BUTHE
obyuaromuxcs  uepes  obecrieuetiMe  BOZMOKHOCTH  NpHOOpPeTeHHs
MCNONB30BAHHU  CUCTEMATHUYECKUX TEOMETPHUECKUX 3HAHMM W IeicTBiii,
CIICLMGbHYHBIX FeOMETPHH, BO3MOKHOCTH YCTIEWHOIO MPOANWDKEHHS 00pa3oBaHus
MO CreUHaNbHOCTAM, HE CBA3AHHDBIM ¢ IIPUKIIAJHBIM HCIONB30BAHWEM MEOMETPHM.
[lporpamMma Mo reomeTpud Ha ©a30BOM ypoBHE MpeaHazHauyeHa .1
O0yHaKoIIUXCa CpeiiHeil 1Kok, HE UCIBITHIBABLUNX 3HAYUTEIBHEIX 3aTPYAHEHHN
Ha ypoBHE OCHOBHOro ofimero obpasopanus. Takum o6pasoM, oOyyaromuyecs Ha
6a30B0M YPOBHE JIOJDKHBI OCBOMTH OOIIHE MATeMATUYECKME YMEHHS, CBA3aHHBIE
CO CreurpuKod reoMeTpuM K HeoOXOAUMBIE A JKU3HM B COBPEMEHHOM
obuwecTtee. KpoMe 3TOro, OHH HUMEIOT BO3MOMHOCTEL H3YUUTH [eOMETpHIo Bonee
rny0oko, ecnu B AaJbHEMlleM BO3HMKHET HEOOXOAWMOCTb B [EOMETPUUYECKHX
3HAHUAX B NTPOQEeCCHOHANBHON JeATEIbHOCTY,
HocTidkenne 0eIM OCBOCHHMS [MporpamMMbl  o0ecneduBacTCsl pelieHueM
COOTBETCTBYIOUWMX  3aia4. [IpHopuTeTHRIMH  3ajauyaMM  OCBOEHMA  Kypca
«I"eomeTpun» Ha 6azoBoM yporue B 10—11 k1accax SBagoOTCA:
» (opMupoBaHHEe NpEACTABICHHA O TIEOMETPUM KaK YacTH MUPOBOJ
KYJIbTYPBl U OCO3HaHHe €€ B3aUMOCBA3M C OKPYKAIOLLINM MUPOM;

» (QOPMHPOBAHHE NPEACTABIEHHA O MHOFOTPaHHMKAX M TeaX BpPalLeHHs
KaK 0 BaXHEHIIHX MATEMAaTUUYECKUX MOICNAX, TO3BOIIOLIUX ONUCEHIBATL
U U3Y4YaThk pasHEIe ABJICHUS OKPYXKAIOLIETO MHPA;

» (OpMUPOBAHME YMEHHS pACMO3HABATL HA HepTeXKaX, MOAENAX W B

peanbHOM MHPEe MHOTOTPAHHUKH W TNl BPALLEHUS
+ OBJIAJIEHHEe METOJAMH PeLIEHHs 3a1a4 Ha NMOCTPOEHUS Ha U300paMeHHsX
NPOCTPAHCTBEHHBIX GUryp;

+ (OpMUpOBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMH [OHATHAMH O
MHOTOrPaHHUKAX U TEJIAX BPAILEHUS U UX OCHOBHLIMH CBOHCTBaMu;

¢ OBJIAZICHHE  aNrOPUTMaMKM  pPEWEeHUS  OCHOBHEIX  TUNOB  3a1ay;
popmupoBaHne  yMEHHSI NPOBOAMTHL  HECIOXHBle  J0KA3aTeNlbHbIe
pacCy:KACHHs B XOAE PEIUICHWUA CTEPEOMETPUYECKHX 3a/ay M 337ay ¢
NPaKTUYECKUM COACPKAHUEM;

e pasBUTHE HUHTEJUIEKTYaNIbHBIX u TBOPUECKUX CTIOCOOHOCTEH

obyuarowWuxcs, NO3HABAaTENbHOW  aKTHBHOCTH,  HCCIENOBATENIBCKHX
YMCHUH, KpUTUYHOCTH MBILILIEHUS;



« (popmupoBaHue (GYHKUHOHANBHOM! IPaMOTHOCTH, peJieBaHTHOH
FCOMETPUMI  YMEHHE  pACIIO3HABATL  MNPOABIEHHUA  FEOMETPUYECKHX
MOHATUH, OOBEKTOB KM 3aKOHOMEPHOCTEH B pEaNbHBIX KHU3HEHHbIX
CUTYalMAX W [PH W3YYEHUH JAPYTUX Y4eOHBIX NpPeAMETOB, [POSBICHUs
3aBUCHMOCTEH M 3AKOHOMEPHOCTEH, (OPMY/IMPOBaTE UX Ha A3bIKE
FEOMETPUH M CO3/1aBaTh Te€OMETPUUECKHE MOJEU, TPUMEHSTH OCBOCHHBII
FEOMETPUHECKHH anmapaT Ans pelieHns NPaKTHKO-OPHEHTHPOBAHHBIX
3a1aq, HHTEPNPETHPOBATH K OLIEHUBATE NOJIyUeHHbIE Pe3YbTAThI.

OtnnunrtensHofi 0COGEHHOCTBIO MpOrpaMMbl SBASETCS BKTIOUEHHE B Kypc
CICPEOMCTPHUM B HaYafe €ro H3ydeHHs 3aad, pellaeMblX HA YPOBHE
MHTYWTHBHOTO MO3HAHKS, U ONIPEAENEHHBIM 00pa3oM opranu3oBannas paboTa Haj
HUMH, YTO CHOCOGCTBYIOT Ppa3sBUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBILIJIEHUSA, CTHMYJIMPYET NPOTEKAHUE HHTYWTHBHBIX APOLECCOB, MOTHBUDPYET K
JanbHEHIIEMY U3YUYEHUIO [IpeaMETA.

IIpeanourenne oTaagTes HArLAHO-KOHCTPYKTHMBHOMY METOLY 0GyYeHHS, TO
€CTb TCOPETUUCCKHE 3HAHUSI UMCIOT B CBOCH OCHOBE UYBCTBEHHOCTb MMPeIMETHO-
NPaKTHYECKOH NeSITeNBHOCTH. PasBUTIME MPOCTPAHCTBEHHLIX MPEACTABICHHIA Yy
yHalluxcs B Kypee CTEPEOMETPUM NpPOBOJAMTCS 3a CUST pelieHMs 3ajad Ha
Co3jaHue  NPOCTPAHCTBEHHBIX  00pa3oB M 3aa4 Ha  ONEPUPOBaHNE
NPOCTPAHCTBEHHBIMU  Ofpasamu. Cosaanue obpasa MpoBOAMICA € ONOpoil Ha
HarIsgHOCTh, @ ONepHpoBaHWe o00pa3oM — B  YCNOBHAX OTBIEYEHHUS OT
HArMSAHOCTH, MBICJICHHOTO H3MEHEHHS €T0 UCXOAHOTO COAEPIHKAHMUSL.

OcHOBHbIe cozep)aTeslbHble IHHUK Kypea «[eomeTpun» B 10-11 kmaccax:
«MHororpattiku», «IIpaMbie M MIOCKOCTH B npocTpancTsey, «Tena BpaieHus»,
«BeKTOopbl 1 KOOPAWHATE] B NpOCTpaHCTBe». DOPMUPOBAHHE TOTMUYECKNX YMEHWIH
pacnpeacnaeTess HeE TONBKO TO COAEPKATENBHBIM JHHHUSIM, HO M NO rojam
00y4eHns Ha ypoBHe cpeanero ofuiero obpasoBaHus.

Conepxanue 06pa3soBaHMs, COOTBETCTBYIOLIEE NPEAMETHEIM pPe3ysbTaTam
OCBOSHMA  paboueii nporpammbl, pacnpefe&HHBIM N0  rogaM  OOYy4eHMH,
CTPYKTYPUPOBAHO TaKkMM 00pa3oM, 4TOOBl OBNaJeHME TI'eOMETPHHECKHMH
NOHATHSMH N HABBIKAMW OCYILECTBISIOChH OCHEA0BATENBHO W [IOCTYITATENBLHO, C
COOMIOICHMEM NPHHLMIIA IPEEMCTBEHHOCTH, UTOGb] HOBBIE 3HAHUS BKIIOYAIUCH B
OOLIYI0 CHCTEMY I€OMETPHYECKHX MpejacTaBNenuil o6yyaoumxcs, pacuupas u
yrnyOnsist €, oBpasys 11pOUHBEIC MHOYKECTBEHHbBIE CBA3H.

MECTO YUYEBHOI'O KYPCA B YYEBHOM ILJIAHE

Ha usyuyenue reomeTpun otBoauTca 2 yaca B Hejemo B 10 kiacce u | uac B
Hezemo B 11 knacce, Beero 3a Ba roga o6yuenns - 102 yueBubix yaca.



COAEPKAHUE YYEBHOI'O KYPCA

10 KJJACC

IIpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIE  MOHATUS  cTepeoMeTpuu.  Touka, npsMasl, MJI0CKOCTD,
npoctpaHcTBO. IloHsiTHE 00 aAKCHOMAaTHYECKOM IOCTPOEHHUM CTEPEOMETPUM:
aKCHOMBI CTEPEOMETPHUU U CJIEACTBUA U3 HUX.

Bsanmuoe pacnosoxeHde TMpsMbIX B MPOCTPAHCTBE: IIEPECEKAKDLIMECS,
napannefieHple U CKpeluHBaiommecs npamble. [lapasuienbHocTs npsMBIX ¢
MJIOCKOCTEH B (POCTPAHCTBE: napaniebHble NpsAMble B  NPOCTPAHCTBE,
Napajle/IbHOCTb TPEX MPAMBIX; NMAapajuIe]bHOCT TIPAMON ¥ MIOCKOCTH. YTIb ¢
COHANpPaBNEHHBIMU  CTOPOHAMH; YLON MEKAY TPSAMbBIMH B  TIPOCTPAHCTBE,
[lapannenbHOCTE TUTOCKOCTEN: napaljenbHble TIIIOCKOCTH; CBOMCTBA
mapaiiensHeIX  Tockocten.  [lpocreiiune mpocTpaHcTBEHHBIE (UIYpbl  Ha
TUIOCKOCTH: TETPadp, Ky0, napaienenunea; mocTpoeHne ceyeHHii.

IepneHAVKYIAPROCTE MIPAMOMA W MIOCKOCTH: NEPHEHAMKYIAPHbIE NPSAMbIE B
NIPOCTPaHCTBe, WPSIMBIC MapauIeNbHbIE W MEPNEHAUKYISAPHBIE K IINIOCKOCTH,
NPU3HAK NEPHEHAUKYAAPHOCTH NPSAMONH M IIJIOCKOCTH, TeopeMa O MpAMOi
NEPHCHANKYASAPHOW IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YroNl Mexmy npamoil u
MJOCKOCTBIO;  JIBYTP@HHbIH  YrON, JIMHEHHBI  yron  OBYTpaHHOrO  yria.
[tepneHAMKYNAp W HAKIIOHHBIE: PACCTOSHUE OT TOUKHM 10 TLIOCKOCTM, PACCTOAHUE
OT  OpAMOK 10  [JOCKOCTH,  Npoekuus  (urypsl  Ha  TUIOCKOCTS.
[lepneHMKYNAPHOCTE  [UIOCKOCTE: NPH3HAK TMEPNeHAMKYNAPHOCTH  JBYX
nnockoctelt. Teopema o Tpéx neprneHANKynsIpax.

MHororpasHuKH

TlOHsTHE MHOrOIPaHHMKA, OCHOBHBIE IEMEHTEL MHOTOrPaHHRHKA, BHITYKJible
U HEBBIYK/bi€ MHOTOIPAHHUKK; pa3BEpTKa MHOrorpanHuka. Tlpusma: n-yrojbHas
MpM3Ma; rpaHd W OCHOBAHMSA MPU3MbI; (psMas ¥ HAKIOHHAS MPU3MB]; 0OKOBas U
noJiHas TIOBEPXHOCTD TIPU3MBI. INapannenenunen, MPAMOYIOJIbHBINA
napannenenunen U ero csoiicrsa. [lupamuna: n-yronbHas nupaMpia, rpadua u
OCHOBaHMe MUPaMHIbl, OOKOBas U MONHAS [IOBEPXHOCTh MUpaMUABL; PABUIIbHARA 1
yceu€HHas nupaMuaa.  DJEMEHTbl  MPU3Mbl M [Upamuibl.  [IpaBusIbHbIE
MHOTOTPAHHUKH: NOHATHE MPABUILHOIO MHOTOTpaHHUKA; MpaBUIbHAS NpU3Ma U
NPAaBWIBHAS MUPaMuJa; MPaBUIbHAS TPEyroJlbHas NUpaMuia U TNpaBHIBHEIN
TeTpadap; KyO. IllpeacraBiieHME © NpPaBWIBHBEIX MHOMOTPAHHWKAX: OKTadp,
A0AEKasp v nKocasap. CeueHus Npu3MBl U TMPAMHBI.

CMMMETPUS B TIPOCTPAHCTBE: CUMMETPUA OTHOCUTENLHO TOYKHM, NPAMOIL,

IJIOCKOCTH, DNIEeMEHTE] CHUMMCETPUHH B mupamMuaax, nmapajiielICIiregax,
NpaBU/IbHLIX MHOIOIPAHHHUKAX,



BeluncsieHne  37€MEHTOB  MHOTOrpPaHHHKOB: pE€Opa, AwnaroHanu, yriel.
Ilnomwans 6GOKOBONW NOBEPXHOCTH H MOJIHOMN [TOBEPXHOCTH TMPAMON TNPHU3MEI,
(nomans OCHOBaHMH, Teopema O OGOKOBOW NOBEPXHOCTH MpPsMOLl NPU3MBI.
[lnowane ©OokoBOM noBepxHocTH W NOBEPXHOCTH MPaBMIILHOM MUpPaMMb,
Teopema O muollafM  yCeUE€HHON nupamuabl. [ToHsTue 06 00bEMe. O6bLEM
MUPaMUIbl, NPU3MbL.

ITonobuele Tena B npocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOLAAsIMU
MOBEPXHOCTEN, 0OOBEMAMH MONOBHBIX Tell.

11 KJIACC

Tena spamenns

Hunuaapuueckas [IOBEPXHOCTD, obpasymine LHUJIMHIPAYECKON
MOBEPXHOCTH, OCH UMIHMHAPUYECKOH NOBepXHOCTH. I[UAMHIpP: OCHOBAHMA M
OOKOBasi NOBEPXHOCTb, 0OOpasyollas M ocb; nioWAane OOKOBOH M [ONHON
MOBEPXHOCTH.

KoHnueckas nosepxHocTs, 06pasyloune KOHHYECKOH NOBEPXHOCTH, OCh M
BEPIIMHA KOHMYECKOH NoBepXHOCTH. KoHyc: ocHOBaHME W Beplunba, obpasyiomas
B OCh; TOWAAL GOKOBOW M MOMHOW MOBEPXHOCTH. YCEUEHHbIH KOHYC:!
00pazylolie H BbICOTA; OCHOBAHUS U OOKOBAA MIOBEPXHOCT.

Coepa w map: ueHTp, pagnyc, AuaMeTp; MIOWALh MOBEPXHOCTH cephl.
B3anmHoe pacnonoixeHue cd)epbl M NIOCKOCTH, KACATENbHAS TIOCKOCTE K cepe;
IJI0IAAE COEpHL.

M300paxeHue e BpalLeHUs Ha MI0CKOCTH. Pa3p&pTka LuauHApa U KOHYyca.

KoMOnHauuu Ten  BpallleHHS U MHOrOrpaHHHKOB. MHororpasHux,
OMUCAHHBIA  OKOJO cepsl; cepa, BIUCAHHAS B MHOTOTPAHHMK, WM TeNo
BpallleHuns.

IonsaTne 06 06bEMe. OCHOBHbIE CBOCTBA OGBEMOB Tel. Teopema 06 00néme
fIpAMOYTOJIGHOTO  Mapanfienennnesa u cieAcTBua U3 Hed. OOBEM UWMIMHApA,
koHyca. O0BEM LWapa U MIowWais cpepel.

IomoOuple 1enma B mpocTpaHcTBe. COOTHOIIEHMS Meway NAoWaasIMuU
NOBEPXHOCTEH, 00BEMaMK NOLOGHBIX TEN.

Cedenns uunuHApa (nmapaniebHO U NEPNEHAMKYISAPHO OCH), CeYeHHs
KOHyca (mapa/leNbHOE OCHOBAHMIO U MPOXOJAUIEe dYepes BEPUIMHY), CEYCHUs
uiapa.

BeKkTopbl H KOOPAUHATHI B NPOCTPAaHCTRe

Bekrop Ha nnockoctn u B npoctpancTse. CHoweHHE U BLIYUTAH e BCKTOPOB.
YMHOMKEHHE BEKTOPa Ha YMCo. PasilokeHHe BeKTOpa No TPEM HEKOMILIaHAPHBIM
BekTopam. [lpaBuno mapanienenunena. PelueHue 3ajau, CBS3aHHBLIX  C
[pUMEHEHHEeM TNpaBMl OCHCTBHIL ¢ BekTOopamu. IIpsMOyrojibHasi cucrema



KOOpAMHAT B mpocTpancTBe. Koopaunatel BekTopa. Ilpocreifumie 3agauu B
KOOpJZHHATaX. YTOoJd MeXay BeKTopamu. CKalspHOe npou3BeleHHE BEKTOPOB.
Brruncnenvie yrioB mexay NpsAMBIMH 1 TI0CKOCTAMY. KOOpPAMHATHO-BEKTOPHBIH
METOJL [IPH PELUEHUN TeOMETPHYECKHUX 3a1au.



INJIAHUPYEMBIE PE3YJIbLTATHI
JHUYHOCTHBIE PE3YJILTATbDI

JIMYHOCTHEIE  pe3ynbTaTbhl OCBOGHHS NPOrpaMmbl  yueOHOrO MpeamMera
«MaremaTHKa» XapakTepUu3yoTca:

I'paskaanckoe BocnuTaHue:

C(POPMUPOBAHHOCTBI) MPAXKAAHCKOM MO3UIKK 00YHAIOIIErocs KaK aKTUBHOTO
H OTBETCTBEHHOTO WIeHa pOCCHACKOro oblecTBa, TIpelICTABJIEHHEM O
MATEMATUYECKUX OCHOBAX (YHKLMOHWPOBAHUS Pa3IUUHbLIX CTPYKTYp, SBIIESHMIA,
OpPOLEAYp TFpaxiaaHckoro ooOmecTsa {BLIOOPH,, OMPOCH W FpP.), YMEHHEM
B3aMMOAEUCTBOBATE C COLHAAJNBHBIMH WHCTUTYTAMH B COOTBETCTBHM C MX
QYHKLIHAMY 1 Ha3HAYEHUEM.

IlaTpuoTHYecKOe BOCTIMTAHKE:

COPMHPOBAHHOCTBI) POCCHUCKO# TPaXAAHCKON HASHTHUHOCTH, yBAKEHHS K
MPOUINOMY U HACTOALIEMY POCCHMACKON MaTeMaTUKU, UEHHOCTHBIM OTHOIICHHEM K
JOCTUHKEHHAM POCCHHCKMX MAaTeMAaTHUKOB M POCCHHCKOI MaTeMaTHUYeCKON LLKObI,
K HWCIOJb30BAHHIO DTHX JOCTIKEHMA B JPYTHX HayKax, TeXHOJorudax, cdhepax
HKOHOMMUKH.

JAyX0BHO-HPABCTBEHHOI 0 BOCTIMTAHMS:

OCO3HAHHEM JYXOBHBIX LEeHHOCTEH poceuiickoro Hapoza;
CHOPMUPOBAHHOCTBID  HPABCTBEHHOIO  CO3HAHWS, OSTHUECKOro  IIOBEIEHMUS,
CBSI3aHHOTO C NPAKTHYECKUM MPUMEHEHHUEM JOCTUIKEHHI HAYKH U JEATEIbHOCTHIO
Y4E€HOT0; OCO3HAHKEM JINYHOTO BKJIA/a B MOCTPOEHUE YCTOHYMBOTO Oy AyILIero.

JeTeTuyecKoe BOCIIHTAHKE:

3CTETHYECKHM OTHOUICHHEM K MUPY, BKJIOUAs 3CTETUKY MaTeMaTUUYECKWX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3ajad, peLIeHuH, pacCyKaeHH;
BOCNPUUMUUBOCTBI) K MATEMATHUYECKUM ACNEKTaM Pa3IUUHbIX BUIOB HCKYCCTRA.

PuznyecKkoe BOCNHTAHME:

CPOPMUPOBAHHOCTLIO  YMEHUS MPUMEHATH MAaTeMaTWyecKUe 3HaHUs B
MHTepecax 30poBoro n OezonacHoro obpaza KH3HH, OTBETCTBEHHOIO OTHOLHEHUS
K CBOEMY 30POBBIO (370pOoBOE NUTaHKe, cOATAHCUPOBAHHBIN PEKUM 3aHATHN U

OT/bIXa, perynsipHas usuyeckas AKTUBHOCTE); (bu3ryecKoro
COBEPLIEHCTBOBaHHMS, IIpH 3AHATUSX CNOPTUBHO-0310POBUTENLHOM
AESATENBHOCTLIO.

Tpynoroe pocnuTaHue:

TOTOBHOCTBIO K TPYHY, OCO3HAHUEM LEHHOCTU TPYIAOJHOOUA; HHTEPECOM K
paznnunelM  chepam  OpodecCHOHANBLHOH  ACSTENBHOCTH, CBA3AHHBIM  C
MaTEMATHKOW W €€ MNpUIIOKEHUAMH, YMEHHEM COBEpLIAThH OCOZNAHHBIN BHIGOp
Oyayweii mnpodeccdd W peann30BLIBATL COOCTBEHHbIE JKU3HEHHBIE I[U1aHbI;



[OTOBHOCTBIO M CMNOCODHOCTBI) K MaTeMaTHUECKOMY  0o0pa3oBaHHIO U
caMOO0pa3OBaHUI0 HA MPOTAKEHUH BCEH JKU3HM; COTOBHOCTBIO K AKTHBHOMY
YYacTHIO B PELISHUM TIPAKTUYCCKUX 3a/1a4 MATEMATHUECKOH HallpaBIeHHOCTH.

IKOJIOTHYeCKOe BOCIUTAHHE;

CQOPMHPOBAHHOCTBIO YKONOTUYECKOM KyNbTYphl, NOHUMAHHUEM BAMSHUS
COLHMAIIBHO-3KOHOMUYECKUX TIPOLECCOB HA COCTOSIHUE MPHUPOHON M COUMATBHOMN
Cpelbl, OCO3HaHWEM IIOOANbHOrO  XapakTepa DOKOJOTUYECKHX  Opobiem;
OpUCHTALIMEH HA MPUMCHEHHME MATeMaTHUYECKWUX 3HAHMM Ans pelleHHs 3a7ad B
obnacTi OKpyxawmeHl cpensl, NIAaHHPOBAHWA TIOCTYTNIKOB M OLEHKM HX
BO3MOKHBIX MOCNEACTBHHI I OKPYXKaIOUIeH cpebl.

LlenHoCcTH HAYYHOI0 NO3HAHUA:

¢()OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs  HaykH U OOILLECTBEHHOM  MpakTUKW, TIOHMUMAaHHEM
MaTeMaTUYeCKOH Hayku Xak cepbl HenoBEUecKO# AeATENBHOCTU, 3TAllOB €&
PasBUTUS W 3HAYMMOCTH U1 Pa3BUTUS [UBWIM3AUUM, OBIAAEHHEM A3BIKOM
MAaTEMAaTUKH M MaTeMaTHiecKOW KyNbTYpOH Kak CpeACTBOM IO3HAHHS MHpA;
FOTOBHOCTBIO OCYLISCTBIATH NPOEKTHYK W MCCIEAOBATENbCKYIO AEATENLHOCTD
UHAWBHAYAIBHO U B [PYIIIE.

METANNPEAMETHBLIE PE3YJIbTATHI

MeTanpeameTHble pe3y/bTaThl OCBOSHHS (POrpaMMbl yueBHOTO mpeaMmeTa
«Matemarunka» XapaKTePU3YIOTCH OBJ1aJIEHUEM YHHUBEPCATBHbIMU
ROZHACAMETbHOIMU  OCUCMGUAMY,  YHUBEPCONOHBIMU — KOMMYHUKAMUSHbIMU
OeUCMEUAMU, YHUBEPCANLHbIMU PESYIAMUBHBIMU OCTICIMBUAMU.

1) Vnueepcanvnwie  noznasamensnsie  Oeficmeus,  obecnewusaiom
opmuposanue 0a306b1X KOZHUMUSHBIX NPOYeccos obyHaIouuxca  (0ceoeHue
MEMOOO8  NOIHAHUL — OKDYICAIOWE20  MUpQ;,  NPUMEHEHUE  NOSUYCCKUX,
UCCRE008aMERLCKUX ONEPayull, yMeHul pabomams ¢ uHgopmayueri).

ba3oBble JorHYecKHe AeHCTBUSA:

* BbIAB/ITH W XAPAKTEPU30BATh CYLLIECTBEHHbIE NPHU3HAKH MaTeEMATU4ECKUX
OObEKTOB, NOHATHH, OTHOLWIEHHUIT MEXIY MOHATHAMH; (QOPMYIHPOBATE
ONpEAENeHHs  MOHATHH,  YCTaHaBJMBATh  CYIIECTBEHHBIA  IIPHU3HAK
KJIacCH(HMKALIMH, OCHOBAaHHA A5 OGOGLIEHHS M CpaBHEHUs, KPUTEpPHH
NPOBOAUMOTO AHANIN3A;

* BOCHPUHUMATB, (GOPMYIHPOBaTE W  NpeoOpa3oBbIBATL  CYKACHHA:
YTBEPAUTENBHBIE M OTPHLATENbHBIE, €IMHUYHBIE, YacTHbie W O0uliMe;
YCIIOBHBIE,

* BBISABJIATE  MAaTEMaTHYeCKHE  3AKOHOMEPHOCTH,  B3aWMOCBS3U U
MpoTHBOpeUnst B ()aKTax, NAHHBIX, HaOJIONEHUSX U  YIBEPKICHHUAX;



npesjararb  KpUTEPHUM IS BBIABJIGHUS  3aKOHOMEpPHOCTER U
NIPpOTHBOPCUNIA;

¢ JlenaTbh BBIBOABI € MCMOJIb30BAHUEM 3aKOHOB JIOTMKW, MEAYKTHBHBIX M
WHAYKTHUBHBIX YMO3AKIIFOUEHUH, YMO3AKITIOUEHU I 110 aHaNoruu;

+ TPOBOIHTH CaMOCTOATEJILHO JA0Ka3aresbeTBa MaTeMaTHUYECKHX
YTBEPHAEHHHA (NpsMble ¥ OT MPOTHUBHOrQ), BBICTPAUBATE ApTyMEHTALMIO,
NPUBOIUTh NPUMEPEI U KOHTPIPUMEPLI; OBOCHOBBIBATHL COOCTBEHHBIE
CY’KIEHUS M BBIBOIDI,

« BbIOMpaTe crnoco® pewedus yueGHOM 3amaud (CpaBHMBATL HECKOJBKO
BAPHMAHTOB pelleHna, BuIOMpaTh Hanbosiee NOAXOAAUMI €  YUETOM
CAMOCTOATE/IbHO BRIAEJICHHBIX KDUTEPUCB).

ba3oBble HeclleOBaTEIbCKHE NeHCTBHS:

* HCIOJB30BaTh BOIIPOCH KaK HCCIENOBATE/IbCKUN MHCTPYMEHT MO3HAHHS,
GOpMYIHPOBATE BONPOCH], (PUKCHPYIOWINE MPOTHBOpEHE, NPodIEMY,
yCTaHaBIMBaTh  WCKOMOE M RaHHOE, (OPMHUPOBATL  [HOOTE3Y,
aApryMEHTUPOBATE CBOK) [103ULIMK), MHEHME;

+ [POBOJHTH CaMOCTOATENIbHO CIUIAHMPOBAHHEIN IKCTIEPUMEHT,
UCCNENIOBAHNE [0 YCTAHOBJICHHIO OCODEHHOCTEN  MATEMATUUECKOro
O0BEKTA, SABIEHHS, NPOLECCa, BLIABICHHK 3aBHCHMOCTE  Mexay
00bEKTaMU, IBNCHUSIMHU, IPOUECCAMH;

* CamOCTOATENbHO (QOPMYNNpoBaTh 060OIUEHHS i BBEIBO/bI 10 pe3yJbTaTam
MPOBENEHHOTO HaOMOAEHMS, HCCNENOBAHUS, OLEHMWBATh IOCTOBEPHOCTh
NOMY4YCHHBIX Pe3yiibTaTOB, BEIBOAOB U 0000111eHN i,

* [POTHO3WPOBATbL BO3MOYKHOE PpasBMUTUE IMpolleccd, a TAKKE BLUIBUraTh
NpennooKeHNns 0 €ro pasBUTHUN B HOBBIX YCIOBHIIX.

Pabora ¢ undpopmauueii:

*  BbISBJIATE NePUUMTBI MHGOPMALINH, AdHHBIX, HEOOXOAMMBIX [ OTBETa
Ha BOIPOC W JUIA pelleHus 3aJa4un;

« BbibMpaTh  MHGOPMALMIO M3  HCTOYHUKOB  pPasIHuHbIX  THIOB,
AHAJIM3UPOBATh, CUCTEMATU3MPOBATE U WHTEPIPETUPOBATh UHGOPMAIIUIO
PasnUyHbIX BUAOB U QOPM Ipe/ICTABICHHUA;

* CTPYKTYPHPOBaTb MHQOPMALIMIO, IIPEACTABIATE €& B Pasid4HbIX PopMax,
HITIOCTPUPOBATh Cpaduyuecky;

* OLIEHUBATH HaA&KHOCTD MHpOpMAL UK 1o CAMOCTOATENBHO
COpMYIMPOBAHHBIM KPUTEPUIM.

2)  Vhugepcanvitvie  KOMMyHUKamugHwle  Oeiicmeus, 06ecneuusaom

CHopMUPOBaHHOCMb COYUATBHBIX HABBIKOE ODYVHAIOUIUXCA.

O6menue:



BOCIIpUHUMATE M (QOPMYJIMPOBATh CYKACHWS B COOTBETCTBHH C
YCIIOBUAMK U LensiMu OO1LeHUs; ICHO, TOYHO, IPaMOTHO BRIPAXKATH CBOIO
TOUKY 3pPEHMS B YCTHBIX W [MHCBMEHHBIX TEKCTax, NaBaTb MOSACHEHWA [0
XOLY pelIeHus 3aaud, KOMMEHTUPOBATL MOJYHEHHbIH PE3ybTAT;

B X0/l 00CY;KIIEHUS 3a[1aBaTh BONPOCHl MO CYLWECTBY 00CYXAaeMOi Tembl,
npodeMsl, PelIaeMoil 3aJjaum, BEICKa3biBATh HACH, HALRISHHbIE HA TIOHCK
pPELIEHNUA; CONOCTABIAThL CBOM CYXKJAEHHS C CYXKIASHUAMH JpYTUX
YUYaCTHUKOB JAMANIOra, OOHApPYAKUBATH pasfiMude U CXOJACTBO MO3ULMH; B
KOPPEKTHOH popMe pOopMyITHUPOBATh PA3HOINIACHS, CBOU BO3PAAKEHMS;
OpeCTaBIATh  PE3yibTathl  PelIeHUs  3a4add,  HKCMEePUMEHTa,
WcclieZIoBaHWA,  TPOEKTa;  CaMOCTOATENbHO  BblOupaTrb  (opmar
BBICTYINEHHA ¢ YUETOM 3a4a4 NMPEe3eHTAIIMH U 0CO0eHHOCTEN ay IUTOPUH.

CoTpyIHHYeCTBO:

3)

MIOHUMATb U MCMNOAB30BATL  MPEUMYULIECTBA  KOMaHAHOW Y
MHAMBUIYANbHOR pabOThl IPU pellleHUH y4eOHBIX 3ajay; TIPUHUMATh LENb
COBMECTHOM JeATENbHOCTH, MNAAHUPOBATL OpPraHUu3aLMI0 COBMECTHOW
paboThl, pacnpeaesTe Bub paboT, AOrOBAPHUBATECS, 0OCYKAATh MpoLEce
U pesynpraT paboTbi; 06001aTE MHEHHS HECKOJIBKHX JTFOIeH;
y4acTBOBATh B rpynnosbix ¢opmax padote! (06CyxaeHus, 0OMeH MHeHUH,
«MO3TOBBIE IUTYPMBI» U HHbIE); BBIIOJHATL CBOKY 4acTb paboOThl U
KOOPAWHUPOBAaTb CBOM ACHCTBUA C APYFMMU  WIEHAMH KOMaHIBI;
OLEHUBATL KAauecTBO CBOEIO BKJaZa B OOIIMH HPOAYKT IO KPUTEPUSIM,
c(PpOpMYIUPOBAHHBIM YUACTHHUKAMHU B3aUMOJIEHCTBUS.

Yuueepcanviivie  pezyisimueHoie Oeticmeus, obecnevwusaiom

d)op.uuposanue CMBICAOBBIX YCIMAHOBOK U HCUZHEHHBIX HAGLIKOE TUYHOCHTH.
CﬂMOOpFaHHBfIHHH:

COCTABNAT MJIAH, AJITOPUTM PELUEHHUS 3a1auu, BEIOUpaTh cnocod peLueHus
C YUETOM HMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPHAHTHI PEIIEHHH ¢ yHETOM HOBOH
HHGOPMAaLIUH.

CaMOKOHTpPOJIb:

BJ1aJeTh HABBIKAMH MO3HABATENBHOH peIEKCUM KaK  0OCO3HAHUS
COBEpILIAEMbIX ACUCTBUN K MBICIMTEILHLIX NPOLECCOB, UX PE3VIIBTATOB;
BNaieTb Cnocodamu  CaMmOMpOBEPKM, CAMOKOHTPOJIA Tpouecca M
pe3yabTaTa peleHus MaTeMaTHYecKoH 3a1auin;

OpeABUACTE TPYOHOCTH, KOTOPBIE MOTYT BO3HHUKHYTL [IpH PELUCHUU
3a/laud, BHOCUTh KOPPEKTHBBI B JIEATEJIBHOCTH Ha OCHOBE HOBBIX
00CTOATENLCTB, NAaHHBIX, HAMEHHEIX OMHO0K, BRISABIECHHBIX TPYAHOCTEH;



¢ OLEHUBATL COOTBETCTBHE pEe3yJbTaTa LEIH W YCIOBHMAM, OOBACHSTH
NPUYKHBE] JOCTHKEHWS WM HENOCTHIKEHUS pPe3yabTaTOB NEATE/IbHOCTH,
HAXONTL OLIMOKY, AABATb OLEHKY NPUOOPETEHHOMY OTTbITY.

NPEJMETHBIE PE3YJIbTATHI

10 KJIACC

OnepupoBaTh NOHATUAMHE: TOUKA, TPAMA, TUIOCKOCTH.
MpUMEHATE aKCHOMB CTEPEOMETPHH W CNEACTBUS M3 HMX MPH pelieHu
FEOMETPHUECKUX 3a7a4.

OnepHpoBaTh NOHATHAMU: [MapalfIeJILHOCTb W NIEPINEHANKYIIAPHOCTE NMPIAMbIX
H MJIOCKOCTE,

Knacendpuumposate Blanmuoe pacrnosio:kenue MOpAMbIX M [UIOCKOCTEH B
TIPOCTPAHCTBE:

OneprpoBaTe NOHATHAMM: ABYTPAHHBI Yron, rpaHd ABYTPAHHOTO yria,
peOpo ABYTPAHHOTO yria; JMHENHBIA Yros ABYTPAHHOIO Yrna; rpanycHas Mmepa
ABYTPAHHOTO YIJa.

OnepupoBarh MOHATHSAMM: MHOTrOIPAHHHK, BBIIYKABIH H  HEBBITYKIBIil
MHOTOrpaHHHK, 31€MEHThl MHOFOIPaHHUKa, TIPAaBUIbHBIN MHOTOTPAHHMK.

PacriosnaBate OCHOBHBIE BMABI MHOIOrpaHHMKOB (MHpaMuAa; [PH3Ma,
NPAMOYTONbHELH napasenenunen, kys).

KnaccuduuuposaTh ~ MHOrOrpaHHWKH,  BbIOMpas  OCHOBAHHSA  JUTs
knaccupukainy  (BBIMYK/IbIE W HEBBINYKIbIE MHOTOrPAHHHUKH, (PABUJIBHBIE
MHOTOIPaHHUKU; TIPSMBIE ¥ HAK/IOHHBIE NPU3MBI, NapaUIeiennrnens ).

OneprpoBaTh NOHATHAMMU: CEKYILAs A0CKOCTh, CEUYEHHE MHOTOrPAHHUKOB.

OOBACHATH NPHHUMITEI MOCTPOCHUS CEUEHHH, HCMTONB3YS METOJ CJICA0B.

CTpouTb  ceueHWs] MHOrOrpaHHMKOB  METOAOM  CJEJNOB,  BbIMOJHATH
(BBIHOCHBIE) IIOCKHE YEPTENKU H3 PUCYHKOB INIPOCTBIX OOBEMHBIX (UIYP: BHI
CBEPXY, cOOKy, CHU3Y.

Pewate 3anauu Ha HAXOX/IEHHE FEOMETPHUECKUX BENMUMH O 06pasLiaM Wi
anropuTMaM, IMPUMEHSAS H3BECTHBHIE AHATMTHYECKME METOABl [PW  pELIEHHU
CTaHAaPTHLIX MaTEMaTUUYCCKUX 3a7ay HA BbIYHMCICHHE pAcCTOSHUN MeXay ABYMA
TOYKaMH, OT TOYKH 10 TpsMOH, OT TOUKM A0 IUIOCKOCTH, MEKAY
CKPEMBAIOIUUMUCS [IPSIMBIMH.

Pewrats 3a1a4u Ha HaXOXKIEHUE [COMETPUUECKUX BENTMYHH MO 06pasuaM 1iu
QIFOPUTMaM, NPUMEHAS W3BECTHBIC AHANIWTHYECKUE METOABl TIpU  pPelICHHH
CTaHJAPTHBIX ~ MATEMAaTHYeCKWX  3aa4 Ha  BBIUMCAEHHWE  YIJIOB  MEXy
CKPeUIUBAIOIMMUCS  NPAMBIMU, MEXAY TNpAMOM M [IOCKOCTHIO, MEKILY
TUIOCKOCTAMH, XBYIPAHHBIX YIJIOB.



Buiyucnath 06B5EMbI M MNOWAAM NOBEPXHOCTEH MHO[OTpaHHUKOB (MpU3Ma,
NUpaMKHAA) ¢ [OpUMEHeHHeM (OPMYN;  BbIYUCIATL  COOTHOLLEHMS MeWK Iy
NNOWANAMH MOBEPXHOCTEM, 00BEMaMH MOZOGHLIX MHOIOIrPaHHUKOB.

OrnepupoBaTh NOHATUAMU: CHMMETPUA B MPOCTPAHCTBE; LEHTP, OCb W
IUIOCKOCTL CHMMETPHH; LICHTP, OCh U IIOCKOCTh CHMMETPHUH (DUTYPBI.

W3Brnexats, npeoOpasoBBIBATL W UHTEPNPETUPOBATD MHDOpMALIMIO O
MPOCTPAHCTBEHHDBIX FEOMETpUUECKHX (HIypax, MPeACTABICHHYIO HA YepTekax
pPUCYHKaX.

[puMensiTe reomeTpuueckre (axkTsl 118 peLICHHs CTEPEOMETPHUHECKUX
3anad, NpeAnONAraloMX HECKOIbKO LIArOB PELIECHUS, €CliM YCIOBUS PUMEHEHUS
3aAaHbl B ABHOH (opme.

[lpuMeHsTe  mpocTeiiie nporpaMMHBle  CpencTBa U 3JIEKTPOHHO-
KOMMYHUKALUHOHHbIE CHCTEMBI MIPU PELLIEHUH CTEPEOMETPUYECKNX 3aay.

IIpHBOAUTE TIpMMEPHI MaTEMaTHUYECKHX 3aKOHOMEpPHOCTeil B npupose u
KU3HM, PACMIO3HABATh NIPOABJICHHE 3aKOHOB F€OMETPUH B UCKYCCTBE.

[IpnMeHATs NoNydyeHHblE 3HAHMA HA NPAKTHKE: AHAIMBHPOBATD peajibHbIe
CUTyallUn W MPUMEHATH W3YYEHHBIE [OHATUS B IPOUECCE MOUCKA pelieHMs
MaTeMaTH4eCKn  CHOPMYNUPOBAHHON NPOGNEMBI, MOAENMPOBATL PEAlbHBIE
CHTyallHd Ha A3bIKE TEOMETPHH, MCCIEeROBAaTh [MOCTPOEHHBIE MOAENH ¢
UCIIONH30BAHWEM F€OMETPUYECKUX MOHATHI M TEOpeM, annapaTa anredOphl; peliaTh
NPAaKTHYECKUE 3a1a4U, CBA3AHHBIE C HAXOMKACHUEM MeOMETPUHECKHUX BENUYNH.

11 KJACC

OrepupoBaTh NOHATHSMH: IHIRAAPHYECKAS [OBEPXHOCTD, O0OPa3yOLIMe
UMIMHAPHYECKOH — MOBEPXHOCTH;  LAAWHAP;  KOHMYECKAA  [OBEPXHOCTS,
obpasylole KOHHUECKOH MOBEPXHOCTH, KOHYC; ChHEepHUECcKan NOBEPXHOCTD.

Pacrosxasars Tena patieHus (WHIHHAD, KOHYC, cdepa U ap).

OOBACHATL COCOOb! NOJIYUEHHs T BPalgHHS.

Knaccuduumposars B3aUMHOE pacTioNokeHHe chepbl U INTOCKOCTH.

OneprpoBaTh MOHATHSIMY: LIAPOBOH CErMEHT, OCHOBAHWE CErMEHTA, BhICOTA
CETMEHTA; LIAPOBOM CIIOH, OCHOBAHUE LIAPOBOTO CJIOS, BLICOTA LUIAPOBOrO CJIOS;
apoOBOHA CEKTOp.

Berynendars  o0béMBl M IUIOM@AM  [IOBEpXHOCTEH Ten  Bpallenus,
PEOMETPUYECKHX TeNT ¢ IPUMEHEeHHEM GopMYl.

OnepupoBaTb [OHATMSAMH: MHOFOIPAaHHHK, BINHMCaHHLIK B chepy M
OfMCaHHbIKM OKOJNO coepbl; cdepa, BMUCAHHAA B MHOIOIPAHHUK MM  TeJlo
BpallleHHUS.

BbIYMCIATE COOTHOLUEHMST MEXY ILIOWAAAMU TOBEpXHOCTed W o6bEMamu
NOAOOHBIX TeJI.



Msobpaxate u3yuaembie (UIYpbl OT pykH W ¢ NpUMEHeHHeM NpOoCTbIX
HEPTEKHBIX HHCTPYMEHTOB.

BLITONHATE (BBIHOCHBIE) [UIOCKUE YEPTENH U3 PHUCYHKOB MPOCThIX O0BEMHbIX
thuryp: BUA cBEPXY, COOKY, CHU3Y; CTPOMTH CEYEHHs Te:1 BPALIEHUA.

W3Bnekare, WHTEPNpeTHpOBAaTH 1 MPeoBpPasoBbiBATG HUHGOPMALMIO O
(POCTPAHCTBCHHBIX FEOMETPHYECKUX (burypaX, MpeICTaBleHHYIO HAa YepTexax U
PUCYHKaX.

OrnepupoBaTh IOHATHEM BEKTOp B TIPOCTPAHCTBE.

BHIIIONHATE  AEHCTBUA  CIIOXEHMA BEKTOPOB, BBITHTAHMS BEKTOPOB W
YMHOMXEHHs BEKTOPA Ha YKCIIO, 0OBACHATh, KAKHMHW CBOMCTRAMHE OHM 0DJIaNatoT,

[lpuMensTs NpaBuno napaiencnuneaa.

OnepnpoBath NOHATUAMHA: ACKaPTOBbI KOOPIHHATE! B NPOCTPAHCTBE, BEKTOp,
MOLy/Ib BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHL BEKTOpPA, YIoil MEXKIY
BEKTOpaMH, CKaAPHOC NPOU3BEASHIE BEKTOPOB, KOITHHEAPHBIE U KOMIUIAHAPHEIE
BEKTOPBI.

HaxoauTb cymMMy BEKTOPOB M NMpoH3Be/leHHe BEKTOPA HA YHCIIO, YIOM MEXIY
BEKTOpaMH, CKAIDHOE TNPOM3BE/IeHWe, pPacKIaiblBaTh BEKTOp [0  ABYM
HEKOJIMHEAPHBIM BEKTOPAM.

3anaBath INOCKOCTE YPABHEHMEM B ACKAPTOBO CHCTEME KOOPIHHAT.

[IpumMeHATE reoMeTpuueckve GaxThl Af  peLICHHS CTEPEOMETPUUCCKHX
3a/iat, NpeiloaraolinX HECKOJILKO [IAroB PeLICHHA, €CIH YCIOBHS IPUMEHEHHUS
3aJaHbl B IBHOW (opMe.

PeliaTs NpocTefilune TeOMETPHYECKUE 337a4M HAa NPHMEHEHUS BEKTOPHO-
KOOPAHHATHOIO METO/A.

Pewars 3agaun  Ha  [0K43aTelbCTBO MATEMATHYECKUX OTHOLIEHHH W
HaxXOKACHHE PEOMETPUHECKUX BEJIUYHH no 00pasuaM UM aropuT™Mam, puMeHss
H3BECTHBIC METO/IBI NPH PEIIeHUY CTAHJAPTHRIX MaTeMaTHYeCKUX 3a1au.

IlpuMenars  ApocTeffnue NPOrpaMMHBIE  CPENCTBA U JMEKTPOHHO-
KOMMYHWKAHOHHbIE CUCTEMBI IIPH PELLCHUH CTEPSOMETPHUECKUX 3a1au.

[IpuBOAMTE OpUMepbl MAaTeMaTHYeCKUX 3aKOHOMEpHOCTeH B MPHPOLE W
JKH3HW, PACIIO3HABATH MPOSBICHAE 3aKOHOB NreOMETPUM B UCKYCCTBE,

ITpMMEHSITb MOJyYeHHbIE 3HAHMS HA NPAKTHKe: aHATM3MPOBATh PeallbHbie
CUTyallHM U TPUMERATE M3yHCHHBIC MOHATHA B IpPOUECCEe NOMCKA pELICHHS
MaTeMaTHYeckH  cHOPMyNMpPOBAHHOW INPOGAEMBI, MONEIHPOBATL  PEaibHbIE
CUTyallun Ha s3blKE€ [COMETPHH, MWCCNIEXOBATh TMOCTPOEHHBIE MOAENH ¢
UCIOJIB30BAHUEM FEOMETPHIECKMX NOHATHIL W TEOopeM, annaparta ajaredphl; pelarsb
IPAKTHHECKUE 3a1a4H, CBSA3aHHBIC C HAXOKAEHUEM MreOMETPHUECKNX BEIIUUHH.
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