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IHHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueGHOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs aisa o0ydaromuxcsa 10 —11 kinaccoB pazpaborana
Ha ocHOoBe DenepasbHOrO roCyJapCTBEHHOTO 00pa30BaTENBbHOTO CTaHAAapTa CpeAHero oOiiero odpa3oBaHUs, C YUYETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, M TPATUIUNA POCCUHUCKOTO
oOpazoBaHus. Peanuszanusi nporpaMMbl 00€CIEUUBAET OBJIAJICHUE KIIOUEBBIMU KOMIIETCHIIUSIMUA, COCTABJISIOIIUMHU OCHOBY
JUISL CaMOpa3BUTUSI U HEMPEPHIBHOTO 00pa30BaHUs, IETOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIINXCA.

HEJU U3YUYEHUA YYEBHOI'O KYPCA

BaxxnocTh ydeOHOro Kypca T€OMETpHMHM Ha YpPOBHE cpenHero ooOmiero oOpa3oBaHHMs OOYCJIOBJICHA IPaKTHYECKON
3HAYUMOCTBHIO METANPEAMETHBIX M MPEAMETHBIX PE3yJIbTaTOB OOYYCHHS T€OMETPHUH B HAIIPABJICHUU JIMYHOCTHOTO Pa3BUTHSI
oOy4aroruxcsi, popmMupoBaHus (yHKIIMOHATLHON MaTEeMaTHYECKOW TPaMOTHOCTH, U3YUCHUS APYTHX YICOHBIX TUCITUATIINH.
PazButre y oOydarommxcs MpaBUIBHBIX MPEJACTABICHUN O CYIIHOCTH M MPOMCXOXKICHUHM TE€OMETPUUYECKUX aOCTpaKIvH,
COOTHOIICHHH PEATIbHOTO U MJICAIbHOTO, XapaKTepe OTPAKEHUS MAaTEMaTUYECKOW HAYKOM SIBIIEHUW M MPOIIECCOB PEATbHOTO
MHpa, MECT€ TEOMETPUH B CHCTEME HAyK M POJM MATEeMATHYECKOTO MOJACIMPOBAHUS B HAYYHOM IMO3HAHWM W B MPAKTHKE
CIocOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS YYaIIMXCs, a TAaKKEe KAdeCTB MBIIUICHUSA, HEOOXOIUMBIX IS
aJlanTalui B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus sBisieTCss OMHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO O0Iero 00pa3oBaHus, TaK Kak 00ecreuynBaeT
BO3MOKHOCTh U3YUCHHS KaK IUCIUTUINH €CTECTBEHHO-HAYYHON HAMPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbITIUICHHE, GOPMUPYEMOE TIPHU U3YICHHH 00YJArOITUMUCS MIOHATHHHBIX OCHOB T€OMETPUHU U TIOCTPOCHUH
IIETTOYKH JIOTHYECKUX YTBEP)KICHUH B XOJI€ PEIICHUS T€OMETPHUCCKHUX 3aJ1ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh THITOTE3bI
HETOCPEICTBEHHO MCITOJIB3YIOTCS TP PEIICHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTHU U3 Kypca (QU3HKH.



YMeHue OpUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTSAX NIESATENBHOCTH UYEJIOBEKA.
OpueHTarus 4yelnoBeKka BO BPEMEHH M POCTPAHCTBE — HEOOXOAMMOE YCIOBUE €0 COLUATBHOTO OBITHS, (OpMa OTPAKECHUS
OKpY’KAIoIIeT0 MHUpa, YCJIOBHE YCIHEIIHOTO MO3HAaHWS M aKTUBHOTO IMpeoO0pa3oBaHMs ACUCTBUTENbHOCTU. OnepupoBaHHE
POCTPAaHCTBEHHBIMU OOpa3zaMu OOBEIUHSAET pa3Hble BHUAbl YUYE€OHOW W TPYJOBOWU IEATEIBHOCTH, SIBISETCS OJHHUM U3
npo(hecCHOHAIBHO BAa)KHBIX KayecTB, MOATOMY akTyajbHa 3ajada (OPMHUPOBAHUSA y OOYYAOUIMXCS MPOCTPAHCTBEHHOTO
MBIIUIEHUS] KaK Pa3HOBUJHOCTH OOpPA3HOTO MBIILIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IOJTOTOBKE K MPaKTHYECKON
AESITEIbHOCTH 110 MHOTHM HAITPaBJICHHUSM.

[lenb ocBoeHUs mporpamMMbl yueOHOTO Kypca «I'eoMmeTpus» Ha 0a30BOM ypoBHE 00yueHUsI — 0011e00pa3oBaTeIbHOE U
OOLIEKYJBTYpHOE pPAa3BUTUE OOyYarOIIMXCS uepe3 O0ecneuyeHUEe BO3MOXKHOCTU MPUOOPETEHHUS U MCIOJIb30BAHUS
CUCTEMATUYECKUX TIEOMETPUYECKHX 3HAaHUM U JEUCTBUHM, CHEUU(PUUHBIX TE€OMETPUH, BO3MOKHOCTH YCHEIIHOTO
MPOJOHKEHUS 00pa30BaHUs IO CIEIUATIEHOCTSIM, HE CBI3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHUEM T€OMETPHH.

[IporpaMmma 1O TeomeTpuu Ha 0a30BOM YPOBHE TNpeaHA3HAYeHA MJisi OOYyYaroIIUXCS CpPEAHEW IIKOJbI, HE
WCIIBITHIBABIINX 3HAUMUTEIBHBIX 3aTPYIHEHUI Ha YpOBHE OCHOBHOTrO 00111ero oopasoBanus. Takum oOpa3zoM, oOydaromuecs
Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOLIME MaTeMAaTHUYECKUE YMEHMs, CBSI3aHHBIE CO CHNEUU(UKON TEOMETpPUH U
HEOOXOUMBbIE I KU3HU B COBPEMEHHOM o01iectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh U3YyUHUTh T€OMETPUIO OoJiee
ri1y00KO, €CITU B 1ajibHEeHIIIeM BO3HUKHET HEOOXOAMMOCTh B TEOMETPUUYECKUX 3HAHUSX B IPOGECCHOHATLHON AESTEIbHOCTH.

JlocTKeHHe 1eAr OCBOCHMSI MPOTPAMMBI OOECIEUYMBACTCS PEIIEHWEM COOTBETCTBYIOMIMX 3amad. [IpuopureTHhIMU
3alauaMu 0CBoeHUs Kypca «['eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kimaccax sSBISIOTCS:

e (opmHpoBaHHE MPEACTABICHUS O TE€OMETPUM KaK YacTH MHPOBOM KyJIbTypbl U OCO3HAaHHE €€ B3aUMOCBS3U C

OKPYKarOIIMM MUPOM;
e (opmupoBaHHE TMPEACTABICHUS O MHOTOTPAHHMKAX W Telax BpallleHHWs KaK O BAXKHEUIINX MaTeMaTHYECKHX
MO/JIEJISIX, TIO3BOJISIONIMX OMUCHIBATh U U3y4YaTh Pa3HbIC SBICHHS OKPYKAIOIIETO MUPA;
e (opMupoBaHuEe yMEHHS paclO3HABaTh Ha YEpTEXKaxX, MOJACISIX W B PEaTbHOM MHPE MHOTOTPAHHHKHA W Tejla
BpalllCHUS;
e OBJIAQJICHUE METOJIaMU PEIICHUS 3a]]a4 Ha MOCTPOEHUS Ha U300paKEHUSIX MMPOCTPAHCTBEHHBIX (PUTYD;
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e (QopMupoBaHuE yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSMU O MHOTOIpAaHHHMKAaX M Tellax BpallleHHs U UuX
OCHOBHBIMHM CBOMCTBaMU;

e OBJIAJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIOB 3a1a4; (OpPMHPOBAHWE YMEHHUS TPOBOJIUTH HECIIOKHBIC
JIOKa3aTEIbHBIE PACCYKICHUS B XOJI€ PELICHUS CTEPEOMETPUUECKHUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

e Ppa3BUTHE UHTEUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0OydYarouuxcsi, MO3HABaTEIbHON AaKTUBHOCTH,
MCCIIEIOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBILUICHUS,

e (¢opmupoBaHrue (PYHKIMOHAIBHOW TPAaMOTHOCTH, PEJICBAHTHOW TIE€OMETPUU: YMEHHE pPaclo3HABaTh MPOSBICHUS
F€OMETPUYECKUX TMOHSITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaNIbHBIX KU3HEHHBIX CUTYyallUsX U MPU U3YYECHUU
JIPYTUX Yy4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMyIHMpOBaTh MX Ha S3BIKE
FEOMETPHUH U CO3/1aBaTh T'€OMETPUUECKUE MOJEIHN, IPUMEHATh OCBOCHHBIM '€OMETPUYECKUN annapar JJis PELIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTanyuTeIpHON 0COOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIFOUEHUE B KYpC CTEPEOMETPUHU B HAYaJI€ €r0 U3YUYeHUs 3a]1a4,
peliaeMblX Ha ypOBHE WHTYWTUBHOTO TMO3HAHMs, W OMNpeAeIEHHBIM O0pa3oM OpraHM30BaHHAs pabdoTa HaJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET NPOTEKAaHUE WHTYUTHBHBIX
MIPOLIECCOB, MOTUBUPYET K JATbHEUIIEMY U3YUECHUIO IPEAMETA.

[Ipennoutenue OTAAETCA HATJIAIHO-KOHCTPYKTUBHOMY METOJy OOy4Y€HHUS, TO €CTh TEOPETUYECKUE 3HAHUS HMEIOT B
CBOEM OCHOBE UYBCTBEHHOCTHb NMPEAMETHO-TIPAKTUUYECKON NESITEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHUN Y
yYaIuxcs B Kypce CTEpEOMETPHH TIPOBOJUTCS 3a CUET PEIISHUS 3a/1a4 Ha CO3/IaHUE MPOCTPAHCTBEHHBIX 00pa30B M 3a/1a4 Ha
OTepUpOBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Co3nanue oOpa3a MPOBOJUTCS C OMOPOI Ha HATJISAHOCTD, a ONEPUPOBAHHE
00pa3oM — B YCIIOBUSIX OTBJICYEHUS OT HATJISITHOCTH, MBICIICHHOTO U3MEHEHUS €r0 UCXOTHOTO COJICP KaHMUSI.

OcHOBHBIE coJiepKaTenbHble TUHUM Kypca «I'eomeTrpun» B 10—11 knaccax: «MHororpanHukmn», «IIpsiMble U MIOCKOCTH
B IPOCTpaHCTBE», «Tenma BpameHus», «BEKTOpbl U KOOPAUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUH
pacmpenensercs He TOJIbKO MO COJAEp)KaTeIbHBIM JIMHUSAM, HO M IO TojaM OOydYeHHUS Ha ypOBHE CPEIHETO OOIIeTro
oOpa3zoBaHUs.



Conepxanue o00Opa30BaHHs, COOTBETCTBYIOIEE MPEAMETHBIM peE3yJbTaTaM OCBOCHHS paboyell MporpaMmsl,
pacnpenenéHHBIM 10 ToaM 00yUYeHUs, CTPYKTYpHUPOBAHO TAaKUM 00pa3oM, YTOOBI OBIIAJICHUE TEOMETPUUECKUMH TTOHSITHIMHU
¥ HAaBBIKAMHU OCYIIECTBIIUIOCH MOCEAOBATEIHFHO U TOCTYNATENhHO, C COOIOICHUEM MPHUHIIUIA TTPEEMCTBEHHOCTH, YTOOBI

HOBBIC 3HAHUS BKJIIOYAJIUCH B OOLIYIO0 CUCTEMY F€OMETPUUYECKHUX MPEICTaBICHUN 00yJaronuxcsl, pacupsst U yriayonsis e€,
o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun otBoautes 2 yaca B Henemro B 10 kimacce n 1 wac B Hepgemto B 11 knacce, Bcero 3a asa ronaa
oOyuenus - 102 yueOHbIX yaca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSATHS cTepeoMeTpuu. Touka, mpsmMas, MIOCKOCTh, HpOocTpaHCTBO. lloHsTHE 00 akcMOMaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEICTBUSA U3 HUX.

B3anmHOe pacrnonokeHue NpsMBIX B IIPOCTPAHCTBE: NEPECEKAOLIUECs, NTapalIeIbHbIE U CKPEIIMBAIOIIMUECS IIPAMBIE.
[TapannenbHOCTh NPAMBIX U IIOCKOCTEW B NMPOCTPAHCTBE: MAPAJUIENbHBIE MPSMBIE B MPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX
MPSAMBIX; MAPAJUIENBHOCTh INPSAMOW M IUIOCKOCTH. YIJIBI C COHANPABICHHBIMU CTOPOHAMH; YIOJI MEXAY IPSIMBIMH B
npocTpadcTBe. llapamienbHOCTh INIOCKOCTEW: IapajulesibHBIE IIIOCKOCTH; CBOWCTBA MApAJUICIBHBIX  IIJIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPAdp, KyO, Napajuiesenune1; NOCTPOCHUE CEUeHU.

IleprieHIMKYIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIAPHBIE IIPSMBIE B IIPOCTPAHCTBE, MPSAMBIE NTAPAIIICIbHBIE U
MIEPIICHIUKYJISIPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHAUKYISIPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeMa O NpsIMOM
MIEPIICHIUKYJISIPHON TIJIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJI MEXY NPSIMOM M IIOCKOCTHIO; ABYTPAHHBIA yTOJ, JTUHEUHBIN
yroJl AByrpaHHoro yria. [lepneHaukysisp M HakIIOHHBIE: PACCTOSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE OT IPSAMOU J10
IUIOCKOCTH, MpOoeKuus (Urypbl Ha IUIOCKOCThb. [lepneHIuKyIspHOCTh IJIOCKOCTEH: MPU3HAK NEPIEHIUKYJISIPHOCTU JBYX
IIOCKOCTEU. TeopeMa 0 TPEX MEPIEHNKYIIAPaXx.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAHHWKA, BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKU;
pa3Béprka MHororpaHHuka. [Ipusma: Nn-yrosnpHas npusMa; I'paHd U OCHOBAHUS IPU3MBI, IIPsAMas M HAKIOHHAsA IPU3MBI,
OOKOBas U TOJTHAS TIOBEPXHOCTH MpU3MBbI. [lapamienenumnes, mpsiMOYTOJIbHBIN MapajieNienuIe]] U ero cpoictaa. [lupamuaa:
N-yroibHas NHpaMKlia, TPAHW W OCHOBAaHHWE NHUpaMUAbl; OOKOBas M MOJHAs MOBEPXHOCTh MHPAMHU[bI; MPABUIIbHAS U
yCEUE€HHAsT NUpaMHuAa. OJIEMEHTBl IPU3Mbl W NUpaMuibl. [IpaBWiIbHBIE MHOTOIDAHHMKH: IIOHATHE IPABUIIBHOTO
MHOTOTPAaHHMKA; IpaBWIbHAS IPU3Ma W IPABUJIbHAS NUPaMUIA; IMPABWIbHASA TPEYrojbHas NHUPAMHUAA W TNPABUIBHBIN
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teTpasap; KyO. IlpencraBiaeHne o MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTAa3Jp, JOJEKadap U ukocadap. CedeHus NpU3MbI U
ITAPAMMUIBL.

CummeTpust B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJIEMEHTHl CUMMETPUU B
NUpaMHUAAX, NapAJIICIICUIIE1ax, IPABUIBHBIX MHOTOTPaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yriel. [lnomanbs GOKOBONM NOBEPXHOCTH U MOJHOU
MOBEPXHOCTU MPSMOIM MPHU3MBbI, IUIOIIAJb OCHOBAHHM, Teopema O OOKOBOW MOBEPXHOCTH HpsiMod mpusMmbl. [lnmomansb
OOKOBOI MOBEPXHOCTH U MOBEPXHOCTU MPABWIBHON MUpPAaMUJBI, TEOPEMA O IUIOMIAAM yceu€HHOW nupaMujibl. [lonstue o0
00béMe. OOBEM NHUpPaMHUIbI, TPU3MBI.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IJIOLIAASIMU TOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TEI.

11 KUIACC

Tesa Bpamenus

[unuuapuyeckass MOBEPXHOCTh, 0Opa3zyrolue MWIMHAPUUECKON MOBEPXHOCTH, OCh IUJIUHIPUYECKON MOBEPXHOCTH.
Hunuuaap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pa3yIoIIasi U OCh; TUIOIIA b OOKOBOM U MOJTHON MOBEPXHOCTH.

Konnueckast moBepxHOCTh, 00pa3yroIre KOHMIECKOM MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU MmoBepxHOCcTH. KoHyc:
OCHOBAHHE M BEpIIHMHA, 00pa3yromias U OCh; TUIOMAb OOKOBOM M MOJHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIue u
BBICOTA; OCHOBAaHMS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, AUAMETp; IUIONIAAL MOBepXHOCTU cdepbl. BzaumHoe pacnonoxeHue chepsl U
MJIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomaab chepsl.

N3o0pakenne Ten BpallleHus Ha TNIOCKOCTH. Pa3BEépTka MuIMHIpa 1 KOHYCA.

KoMmOuHanuu Ten BpaimieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, OMUCAHHBIN OKoJIo cephl; chepa, BmucaHHas B
MHOTOTPAaHHMK, UJIU TEJIO BPAILICHHUS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tell. TeopeMa 00 00bEéME MPSAMOYTOJIBHOTO Mapajijiesienuneaa u
cnenctBus u3 He€. O0bEM muIMHIpa, KoHyca. O0BEM mapa u mwiomanb chepsl.
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[Tono6ubIe Tena B mpocTpaHcTBE. COOTHOLIEHUS MEXKY IIJIOLIAASIMU [TOBEPXHOCTEN, 00BEMaMU MTOJOOHBIX TEJ.

Ceuennss wmwmHApa (MapauiebHO W NEPHEHIUKYJSIPHO OCH), CEYEHHs KOHyca (IapajUIeIbBHOE OCHOBAHMIO MU
IIPOXOJAIIIEE YePEe3 BEPLIMHY ), CEUEHMSI IIapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miuockoctM M B mHpocTpaHcTBe. CIOKEHHE M BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpAa Ha YUCIIO.
Pasznoxxenue BekTopa 10 TpEM HEKOMIUIAHAPHBIM BeKkTopaM. lIpaBuiio mapamienenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIPABUII IEUCTBUN € BEKTOpaMH. [IpsiMoyronpHas cuctemMa KOOpAUMHAT B IPOCTpaHcTBE. KoopAMHATEI BEKTOPA.
[Ipocreiimue 3amadyn B KOOpAMHATAX. YTOJN MEXAYy BeKTOpamu. CKaJSIpHOE IPOU3BEACHUE BEKTOPOB. BplunciieHHe yriioB
MEXY MPSMBIMH U TNIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO/ IPH PEIIEHUH N'€OMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOrpaMMbl y4eOHOTO TipeaMeTa «MaTeMaThka» XapakTepu3yroTCs:

I'paxxpanckoe BocMTaHKeE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM IMO3UIIMK OOYYaIOIMIETrocss KaK aKTUBHOTO M OTBETCTBEHHOI'O YICHA POCCHUKCKOTO
oO1ecTBa, IMPeACTaBICHUEM O MaTeMaTHYCCKMX OCHOBax (DYHKITMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUMU, MPOLCIAYP
rpaXIaHCKOro oOIlecTBa (BBIOOPHI, OMPOCHI M IMp.), YMEHHEM B3aUMOJICHCTBOBATH C COIMAJbHBIMA HMHCTUTyTaMU B
COOTBETCTBUHM C UX (PYHKIMSIMU U HaA3HAYECHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKOW HMIECHTUYHOCTH, YBAKEHHUS K MPONUIOMY U HACTOSIIIEMY POCCHICKOM
MaTE€MaTUKH, LEHHOCTHBIM OTHOIICHUEM K JIOCTHXKCHUSIM POCCHUMCKUX MAaTEMaTMKOB M POCCHUMCKOM MaTeMaTHYECKOU
IIKOJIBI, K UCIIOJIB30BAHUIO 3TUX JOCTHUKEHUN B IPYTHX HayKaX, TEXHOJIOTUSX, c(hepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHMEM JTYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapo/ia; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO
MOBEJICHUS, CBSI3aHHOIO C NPAKTUYECKUM IMPUMEHECHUEM JIOCTHKCHUU HAyKH M JICSATEIBHOCTHIO YUYEHOIO0; OCO3HAHUEM
JUYHOTO BKJIaja B TOCTPOCHUE YCTOMUUBOTO OYIyIIETO.

JcTeTHyecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKJIOUasl ACTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PELICHUH, PACCYKICHUIN; BOCIPUMMUYHNBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

dusnueckoe BOCIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS MPUMEHSTh MaTeéMaTHYECKHE 3HAHUS B MHTEpecax 3JI0pOBOTO M Oe30macHOTO oOpasza
’KW3HHU, OTBETCTBEHHOI'O OTHOIICHMUS K CBOEMY 3JI0pPOBBIO (30pOBOE MHUTaHUE, COAJaHCUPOBAHHBIM PEXKHUM 3aHATUM M



OTIpIXa, peryjspHas (Qusuueckass aKkTUBHOCTb); (U3NUYECKOTO COBEPILIECHCTBOBAHMUS, IpPU 3aHATUAX CIOPTHBHO-
03JI0POBUTENBHOM NESITENBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TpPYyJy, OCO3HAHHEM LIEHHOCTH TPYJOJIIOOUS; MHTEPECOM K PA3NIUYHBIM chepam NpodecCHOHATbHON
JESITEIbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOM W €€ MPWIOKEHUSIMH, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBIOOp Oymymiei
npodeccun U peaau3oBbIBaTb COOCTBEHHBIE >KU3HEHHbIE IIaHbI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaT€MaTHYECKOMY
00pa3oBaHUIO M CamMOOOpPA30BAaHUIO HA MPOTSHDKEHUM BCEH >KU3HU; TOTOBHOCTHIO K AKTHMBHOMY YYAaCTHIO B PEIICHHUH
MPaKTUYECKUX 3aJ1a4 MaTEMaTHYECKOI HapaBJIEHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO 3KOJOTMYECKON KYJIbTYPhl, IOHUMAHUEM BJIMSHHUS COLMAIBbHO-3KOHOMHYECKHX IIPOLIECCOB Ha
COCTOSIHME IPUPOAHON U COLMATIBLHOM Cpelibl, 0CO3HAHMUEM TJI00ATIBHOIO XapaKTepa 3KOJIOTHUECKUX Mpo0eM; opueHTauuen
Ha MPUMEHEHHUE MaTeMaTUYEeCKUX 3HAHUW JIJIsl pelIeHus 3a/1a4 B 00JIaCTH OKPYIKAIOIIEH CpeJibl, IUIAHUPOBAHUS MOCTYIKOB U
OLICHKM UX BO3MOKHBIX IMOCJEACTBUI IJIs1 OKPYIKAIOIIEH CPEbI.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(OPMUPOBAHHOCTHI0 MUPOBO33PEHMSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U OOLIECTBEHHON
MPAKTUKH, MOHMMAaHWEM MAaTeMAaTHYeCKOW HayKh Kak cgepbl YelIOBEUECKOW MAESTENbHOCTH, ATAloB €€ pa3BUTHS U
3HAYUMOCTH JIJISl pa3BUTHS LMBUIM3ALMM; OBJIAJEHUEM SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKON KyJbTypOol KaK CpeICTBOM
MTO3HAaHHS MUPA; TOTOBHOCTBHIO OCYIIECTBIIATH MPOEKTHYIO U UCCIIEI0BATENBCKYIO IE€ATEIbHOCTh MHANBUAYAJIbHO U B IPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPpaMMBI yueOHOTO mpenMera «MartemaThka» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3ZHABAMETbHBIMU OClUCMBUIMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OelCmEUIMU,
VHUBEPCATIbHLIMU Pe2YTISIMUBHBIMU OetiCMBULMU.
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1) Vnusepcanvnvle noznasamenvuuvle Oeticmsus, obecnewusarom Gopmuposanue 6aA306blX KOZHUMUBHLIX NPOYECCO8
obyuarowuxcs (0ceoeHue Memooos NO3HAHUSL OKPYIHCAIOWe20 MUpa, NPUMeHeHUe JI02UYeCKUX, UCCIe008amelbCKUX onepayull,
YMeHull pabomams ¢ uH@opmayueti).

Ba3oBble Jiornyeckue AeiicTBHA:

BBISIBJISITh U XapaKTEPU30BaTh CYILECTBEHHbIC IPU3HAKU MATEMATUYECKUX OOBEKTOB, MOHITUN, OTHOIIEHUNH MEXIY
HOHATUAMYU; (POPMYIMPOBATH OINpPEAENIEHUs TOHATUMN; yCTaHABIMBATh CYLIECTBEHHBIH MpPHU3HAK KiAacCU(pUKALUH,
OCHOBaHMS J1s1 0000IIEHHS U CPAaBHEHM I, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (hOPMYJIMPOBaTh U MPEOOPa30BbIBATh CYXACHHS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIE, €IUHUYHBIE,
YaCcTHBIE U 00IIUE; YCIOBHBIE;

BBISIBJISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NMPOTUBOpEUMs B (pakTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUSIX; MIPEAJIaraTh KpUTEPHUH JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JenaTb BBIBOABI C MCIOJBb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W HWHAYKTHUBHBIX YMO3AaKJIIOYEHHH,
YMO3aKJIIOUCHUH 10 aHAJIOTUH;

OPOBOJUTH CaMOCTOSITENIBHO JOKA3aTelbCTBA MaTEMaTHYECKUX YTBEPKIACHUN (MpsMblE M OT IPOTHUBHOIO),
BbICTpauBaTh apryMEHTAlUIO, IPUBOIUTH MPUMEPHI U KOHTPHPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIBI;

BBIOMPATh CHOCO0 pelieHust yueOHOM 3anauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELIEHUs, BbIOMpaTh Hauboisee
MOAXOSIINNA C y4ETOM CaAMOCTOSITENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBblIe ucciiegoBareLCKHe JeCTBUA:

MCIIOJIh30BaTh BOMPOCHI KaK MCCIEAOBATEILCKIUI HHCTPYMEHT TTO3HAHUS, (hOPMYIUPOBATH BOMIPOCHI, (PUKCUPYIOIINE
IPOTUBOpPEUHE, MPOoOIEeMy, yCTaHABJIMBATh UCKOMOE M JaHHOE, ()OPMUPOBATh TUIOTE3y, apTyMEHTHUPOBATh CBOIO
MO3ULIMI0, MHEHUE;
MPOBOJIUTH CaMOCTOSITEJIPHO CIJIAHUPOBAHHBIA OSKCIIEPUMEHT, HWCCJIEAOBAHHE IO YCTAaHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTUYeCKOro OOBEKTa, SBJICHHSI, IMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHUSMH,
IIpOLIECCaMU;
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e CaMOCTOSITENBHO (opMyJMpoBaTh OO0O0OIIEHUS U BBIBOJABI 1O pe3yjibTaTaM MPOBEAEHHOTO HAOIIOCHNUS,
HCCIIEIOBAHMS, OLICHUBATH JIOCTOBEPHOCTD MOIYUYECHHBIX PE3YIbTATOB, BHIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MPEAINOJIOAKEHUSI O €ro Pa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pabora ¢ nndopmanmueii:

e BBIABJITH A€PUIIUTHI HHOOPMAIIUH, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA BOIIPOC U JJIS PEIICHUS 3a]auH;

e BBIOMpaTh HWHPOpPMAIMIO U3 KMCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATh, CHUCTEMATH3UPOBATH U
HMHTEPIPETUPOBATh UHPOPMAIUIO PA3TUYHBIX BUJIOB U JOPM MPE/ICTABICHUS;

e CTPYKTYypHUpOBaTh HH(MOPMAIUIO, IPEACTABIATH €€ B PA3IMYHBIX (hopMax, WIUTFOCTPUPOBATH Ipauueck;

e OIIEHUBATh HAJIEKHOCTH MHPOPMAIIMU 110 CAMOCTOATEIHEHO CPOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) VHuueepcanvhvie KOMMYHUKAMUGHbBIE Oelicmeus, 0becneyusaiom copmMuposaHHOCmb COYUATbHLIX HABLIKOG

00yYAIOUUXCAL.

Oo0menne:

e BOCIPUHUMATH U (HOPMYITUPOBATH CYXKIACHHS B COOTBETCTBUU C YCIOBUSMU W IIENSIMU OOIICHHS; SICHO, TOYHO,
IrPaMOTHO BBIPAKATh CBOIO TOYKY 3PEHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS IO X0y PEIICHUs
3a/71a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yIbTaT;

e B XOJe OOCYXAEHHUs 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYXKJTaeMOW TEeMbl, MPOOJIEMBbI, periaeMoi 3ajauu,
BBICKA3bIBaTh WJEH, HAICJIECHHbIE HA MOMUCK PEUICHHUS; COMOCTABIISTH CBOU CYXKACHUS C CYXICHUSMH JPYTHUX
VYaCTHHKOB JHAJIOTa, OOHApY>KMBaTh pa3lIMdUEe M CXOJICTBO TO3UIMH; B KOPPEKTHOW (opme (GopMynrpoBaTh
pa3Horiacusi, CBOM BO3PAXKEHUS;

e TPEACTABIATH PE3YJbTATHI PEIICHUS 3aJlaud, HKCIEPUMEHTA, UCCIEAOBAHUS, MPOEKTA; CaMOCTOSITEILHO BHIOMPATh
dbopmaT BBICTYIUICHUS ¢ YUETOM 3aj]1a4u IPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHUH.

CoTpyaHuvecTBo:
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TIOHUMATh ¥ HMCIIOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW W MHAWBHIYyaIbHOW pabOThI IPH PEIICHUH YYeOHBIX 3aj1ad,
MIPUHUMAThH I1€JTb COBMECTHOW NIEATEILHOCTH, TUTAHUPOBATh OPTAHU3AIIMI0 COBMECTHOW pabOThI, paCIpeaesaTh BUIbI
paboT, JOTOBApHUBATKLCS, 00CYKAATh MPOIIECC B PE3yIbTAT pabOThI; 0000IIaTh MHEHUS HECKOJIBKHX JIFOJCH;
y4acTBOBaTh B TPYMNNOBBIX (opmax paboThl (0OCykaeHUs, OOMEH MHEHHH, «MO3TOBBIC IITYpMbI» W HWHBIC);
BBITIOJIHATh CBOIO YacTh paOOThl M KOOPJIMHUPOBATH CBOU JCUCTBUS C JAPYTMMH YJIEHAMH KOMAaH/IbI;, OIICHUBAThH
KauyeCTBO CBOETO BKJIaJla B OOIIUIA MTPOIYKT MO KPUTEPUSIM, CPOPMYITHMPOBAHHBIM YUYaCTHUKAMHU B3aHUMOICHCTBHSI.

3) Vuusepcanvuvie pecyramuensle oeticmsus, obecneuusarom Gopmuposanue CMulCI08bIX YCMAHOBOK U HCUSHEHHBIX
HABLIKOB IUYHOCTUL.
Camoopranusamnus:

COCTABJISITH IJIaH, AITOPUTM PEUIECHUS 3aJ1a4H, BBIOUPATh CIIOCO0 pEIIEHUs ¢ YUETOM UMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apTYMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUI ¢ y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIBb:

BJIaJIETh HaBBIKAMH I103HABAaTEIbHOW pPEGISKCMU KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUHA W MBICIUTEIBHBIX
IIPOIICCCOB, UX PE3yJIhTATOB; BJIAJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIlecca U pe3yJibTaTa PEIICHHS
MaTeMaTUYECKOM 3a4auH;

NPEABUAECTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEUICHUM 33/1a4, BHOCUTh KOPPEKTUBHI B JIESITEIBHOCTh
Ha OCHOBE HOBBIX OOCTOATENIbCTB, JaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IENH W YCIOBUSAM, OOBSCHATh MPUYUHBI JTOCTHKCHUS WA HEAOCTHIKEHUS
PE3yIbTATOB JIEATEILHOCTH, HAXOAUTH OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC
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OneprpoBaTh NOHATUSAMHU: TOUYKA, IPAMasi, IIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX MPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMH: APATUIETBHOCTh U NEPIEHIUKYIIIPHOCTD MPSAMBIX U INTIOCKOCTEMN.

KnaccuduimpoBats B3auMHOE paclooKEeHUE MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarh MOHSATUSMU: JBYTPAHHBIN YTroJl, TPaHU JABYTPAHHOTO yrJia, peOpo JBYIPAHHOTO Yrja; JMHEUHBINH Yrol
JIBYTPaHHOTO yTJIa; rpajyCcHas Mepa ABYTPAHHOIO yria.

OnepupoBaTh MOHITUSMHU: MHOTOTPAHHUK, BBIMYKJIBI U HEBBIMYKJIbI MHOTOIPaHHUK, 3JIEMEHThl MHOTOIpaHHUKA,
MPaBUJIbHBIM MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHUKOB (TUpaMU/Ia; MpU3Ma, MPSIMOYTOJIbHBIN Mapajuiejenunea, Kyo).

Knaccuduimpoarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHUS i KiaccuPuUKanuu (BBIMYKJIbIE UM HEBBITYKIIbIC
MHOTOTPAaHHUKU; MPABWIHLHBIE MHOTOIPAHHUKH; TIPSIMbIE U HAKJIIOHHBIC TTPU3MBI, MApaJIJICICTUTIC/IbI).

OnepupoBaTh MOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YS METOJ] CJIEIOB.

Ctpouth cedyeHUsi MHOTOTPAHHHKOB METOJIOM CJIEOB, BBINOJHSATH (BBIHOCHBIE) IIJIOCKHE YEPTEKU W3 PUCYHKOB
MPOCTHIX 00BEMHBIX QUTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaxOXXJIEHUE T€OMETPUYECKMX BEJIMYMH MO 00pas3laM WM alropurMam, MPUMEHSsS HU3BECTHBIE
AHAJIUTUYECKUE METOJbl MPU PEIICHUH CTAaHJAPTHBIX MATEMaTHYECKHUX 3a]ad HAa BBIYUCICHHE PACCTOSHUN MEXIY ABYMS
TOYKAMH, OT TOYKH JI0 IPSIMOM, OT TOYKH JI0 TIJIOCKOCTH, MEXKYy CKPEUIUBAOIIUMHUCS TPSIMBIMHU.

Pemate 3amaum Ha HaxOXJIEHHWE TEOMETPUYECKUX BEJIMYMH MO 00pas3liaM WM alropuTMaMm, MPUMEHSS HU3BECTHBIC
aHAJMTUYECKUE METOJbl TPU PEUIEHWH CTaHAAPTHBIX MATEeMaTUYECKUX 3aJlad Ha BBIUHMCICHHE YIJOB MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMU, MEXIY MPSIMOU U IMIIOCKOCTHIO, MEXAY MIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Beruucnare o0bEMBI U TUIONIAU TTOBEPXHOCTEH MHOTOTPAHHHMKOB (MpU3Ma, MUpaMHUla) ¢ MpUMEHEHUEeM GOopMYyIT,
BBIYHCIISITH COOTHOIIIEHUS MEKY TUIONIAIIMH MIOBEPXHOCTEH, 00bEMaMH MOJJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TIOCKOCTh

CUMMETPUU QUTYPBI.
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N3Bnekath, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(MOPMAIIMIO O MPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (PUrypax,
MIPE/ICTABICHHYIO HA YEPTEXKAX U PUCYHKaX.

[IpumensTh reomeTpuueckue (HakThl A PEUICHHUs] CTEPEOMETPUUYECKUX 3ajad, MPEANOaralonux HECKOIbKO MIaroB
pElIeHUs, €ClId YCIIOBUS MPUMEHEHUs 3a/1aHbl B IBHOU (popme.

[IpuMeHATh MPOCTEMIINE NPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbl IIPH PEIIECHUHU
CTEPEOMETPUYECKUX 3aaY.

[IpuBOANTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE W KU3HHU, PACIIO3HABATH MPOSBICHHE 3aKOHOB
Tr€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh NOTyUYEHHBIEC 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh peabHbIC CUTYALUU U IPUMEHITh U3yUYE€HHBIE MIOHATUS
B IIpOLIECCE TIOUCKA PEICHUs MaTeMaTHYECKH CPOPMYIUPOBAHHOM NMPOOIEMBbI, MOJEIUPOBATh PEaIbHbIE CUTYAlluU Ha SI3bIKE
Tr€OMETPHUH, UCCIIEI0BATh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM T€OMETPUUECKHUX MOHATUI U TEOPEM, allrapaTa anreopsbl;
penaTh NPakKTUYECKUE 33]]a4H, CBSI3aHHbBIE C HAX0KICHUEM I€OMETPUUECKUX BEJINYHUH.

11 KITACC

OnepupoBaTh MOHIATHSIMHU: HUIUHAPUYECKAs MOBEPXHOCTh, 00pa3yroliye MUJIMHIPUUYECKON MOBEPXHOCTH; IUIUHJD;
KOHUYECKAsl TOBEPXHOCTh, 00pa3yIoIIre KOHNUYECKOU MOBEPXHOCTH, KOHYC; chepruuecKasi MOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HWIUHIP, KOHYC, cdepa U map).

OOBSACHITH CITIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudunupoBaTh B3auMHOE paciiosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITHSIMU: IAPOBOM CETMEHT, OCHOBAHWE CETMEHTA, BBICOTA CETMEHTA; IMAapOBOW CIION, OCHOBAHHE
IIApPOBOTO CJI0SI, BBICOTA IIIAPOBOTO CJIOS; IITAPOBOM CEKTOP.

BeraucisaTs 00bEMBI | IUTOINIAINA TTIOBEPXHOCTEH TEI BpaIICHUS, TCOMETPUIECCKUX TEJl C IPUMEHEHHEM (POPMYII.

OnepupoBaTh MOHATUSIMU: MHOTOIPAHHMK, BIHCAHHBIA B chepy M OMHMCAHHBIA OKOJO cdepbl; cepa, BIUCAHHAS B
MHOTOTPAHHHK WJIH TEJIO BPAICHUS.
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BbIYuCHSATh COOTHOIICHUS MEKTY TUIOMIAIIMU IOBEPXHOCTEH U 00bEMaMH MOJJOOHBIX TETl.

N3o6paxaTs u3yyaembie GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoImonHATe (BBIHOCHBIE) TUIOCKME YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA CBEpXy, COOKY, CHHU3Y;
CTPOUTH CEYEHUS TEJ BPALICHUS.

W3BriekaThb, HHTEPIIPETUPOBATh U MPEOOPA30BBIBATH MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX I€OMETPUUECKUX (Urypax,
IIPEACTABICHHYIO Ha YEPTEKaX U PUCYHKaAX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE IEMCTBUS CIOXKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHHS BEKTOPA HA YUCIIO0, OOBSICHIThH, KAKUMHU
CBOMCTBaMM OHH 00J1aJJa10T.

IIprMeHATH paBUIIO NapasulelIeUIEAa.

OneprpoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOpPA, YroJl MEXAY BEKTOPAaMH, CKAJISIPHOE NPOU3BENECHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTODBI.

HaxoauTe cymMMy BEKTOPOB M IPOM3BEACHUE BEKTOpPA HA YMCIIO, YIOJI MEXKIY BEKTOPAMH, CKaJISIPHOE IIPOU3BEICHUE,
pacKiIaabIBaTh BEKTOP M0 JBYM HEKOJJIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsaATh reomeTpuyeckre (PaxThl JJIsl PEIICHUsS CTEPEOMETPUYECKHX 3aJlay, MPEAINOoJIaralliX HECKOJBbKO IIaroB
pelIeHus, €ClIi YCIOBHs IPUMEHEHHUS 33/1aHbI B sIBHOU (hopme.

Pewmars npocreiimme reoMeTpruyeCcKue 3a1a4l Ha PUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOAA.

Pemware 3amaun Ha [0Ka3aTesbCTBO MATEMATHYECKMX OTHOLIEHWHM M HAXO0XICHUE TIE€OMETPUYECKUX BEIUYHUH II0
oOpaslaM Wiu alropuTMam, MPUMEHs sl U3BECTHBIE METO/IbI PU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/a4.

[IprMeHATh NpOCTEWIINE NPOrPpaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBI TPU PEIICHUH
CTEPEOMETPUYECKUX 3a4ad.

[IpuBOoNUTH MpHUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U KU3HM, PACIIO3HABATH MPOSBICHUE 3aKOHOB

re€OMETPUU B UCKYCCTBE.
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[IpuMeHsTh NOTyUYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh pPeabHbIE CUTYallUU U IPUMEHSITh U3yUYEHHBIEC IOHATHUS
B IIpOLIECCE TIOUCKA PEIICHUS MaTeMaTHIeCKH CPOPMYITUPOBAHHOM MPOOIEMBI, MOJEIUPOBATh PEabHbIE CUTYAIUN Ha S3bIKE
re€OMETPHH, UCCIIEOBATh MMOCTPOSCHHBIE MOJIEH C UCIIOJIb30BAHUEM I€OMETPUUECKUX MOHATUH U TEOpeM, armnapara ajareopsr;
pelaTh NPaKTUUECKUE 3a]1a4M, CBA3aHHbIE C HAXOKICHUEM I€OMETPUUECKHUX BEIHUUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIIOCKOCTEH
3 HepHeHHI/IIiyJIﬂpHOCTL IPSMBIX U 12
IJI0CKOCTEN
4 VYTibl MEXAY IPSIMBIMU U TNIOCKOCTSIMH 10 1
5 MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna BpameHus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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