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HOSICHUTEJBHAS 3AIMCKA

PaGoyas mporpamma ydeOHoro kypca «I COMETPHs»  0230BOr0  ypoBHA mis
oOyuaromuxcss 10 —11 xmaccop pa3paboTaHa Ha ocHOBe DenepanbHOro roCyIapCTBEHHOI0
obpasoBarensHoro CTanjapTa CpemHero ofmero o6pasosamus, c Y4€TOM COBpEMEHHBIX
MHUDOBBIX TPEOOBAHHH, NPETBIBITEMbBIX K MaTeMaTHIeCKOMy 00pa30BaHmIo
poccuiickoro o6pa3oBanus. Peanuzarus TIpOrpaMMBI 00€CIIEUHBAET OBJIaeHME KIIFOYEBBIMH
KOMICTCHIMAMY, — COCTABILTIOMIMMHU OCHOBY IJI1 CaMOpasBUTHS w HETIPEPBIBHOIO
00pasoBaHus, METOCTHOCTS OOIEKyIBTYPHOT O, JTMIHOCTHOrO I [IO3HABATEIILHOTO Pa3BUTHS
JMYHOCTH 00yYarommuxcs.

HEJIX U3YYEHUS YYEBHOT'O KYPCA

00yCIIOBIeHa MpaKTHYECKOl SHAYMMOCTBIO METAlPENMETHBIX U [IPEAMETHBIX pe3yJIbTaTOB
o0yueHms TCOMECTPUM B HANPABIEHHH  JIMYHOCTHOIO PasBUTHA  oOydaromuxcs,
(popmupoBanms (QyHKIHOHAIBHOI MaTEMaTHIECKON  IPaMOTHOCTH, U3Yy4YCHHS JAPYIHX
Y9eOHBIX nucimmme. Paseurue y 00y4aromuxcs paBUILHEIX IIPEACTABICHNUH O CyIIHOCTH
1 TIPOUCXOXKIICHUH T€OMETPHUECKHX abCTpakIwii, COOTHOM e NN PCATBHOTO M HIeaIbHOro,
XaPaKTePE OTPAXKEHHS MATEMATHYECKOi] HAayKOH SIBIEHHH W IPOLECCOB PeaIbHOr0 Mwupa,
MECTE I'COMETPUH B CHCTEME HAYK W PO MaTeMaTHYIECKOr0 MOIETHPOBAHUS B HAyYHOM
[IOSHAHWN H B MPAKTHKE CIIOCOOCTBYET  (hopMHUpPOBaHMIO Hay4YHOTO MHUPOBO33pEHNMS
YHaAIINXCA, a TakKe KayecTB MBIIIICHNS, HEOOXOMMMBIX NI amanTanuyu B COBPEMEHHOM
o0mrecTse.

I'eomerpus sBmsgercs omumm u3 0a30BBIX IPEIMETOB Ha YPOBHE cpenHero obmurero
00pasoBaHmsi, Tak Kak 0OecHeunBacT BOSMOMHOCTD H3yYCHHUS KaK JUCHMILTHH €CTECTBEHHO-
HAYYHOH HAIPaBICHHOCTH, TaK U T'YMaHUTapHOIA.

Jlormaeckoe mpienue, (hopmHEpyeMoe Npu M3yYeHHH O0YYarONIUMHUCS TOHSITHIHHEIX
OCHOB TCOMETPUM M IOCTPOECHWH ILIEMOYKH JIOTHMECKHNX YTBEPKACHUH B XOIe pelieHus
TCOMCTPUYCCKMX 3a[ia4, YMEHHE BBIABUTATE K OTIPOBEPraTh I'UIIOTE3BI HEMOCPENCTBEHHO
HCIIOJIB3YIOTCA TIPU PEIIeHHH 3a1ay CCTCCTBCHHO-HAYYHOrO IHKIA, B YACTHOCTH M3 Kypca
(bu3uKy.

YMenue opueHTHpOBaTHCSH B IPOCTPAHCTBE HIPAET CYIIECTBEHHYIO poJIb BO Becex
00MACTAX HeATENBHOCTH YeIOBeKa. OpwenTanus yenoseka Bo BPCMEHH U IIPOCTPAHCTBE —
HEOOXONMMOE YCIIOBHE €ro COMUABHOrO ObITHA, hopMa oTpaxenns OKDYXKaIOLIEro MHUpa,
YCIIOBME  yCIICIIHOTO TO3HAHHMA M AKTHBHOL'O IPE00PA3OBAHUS  AEHCTBHTEIBHOCTH.
Onepuposanue TIPOCTPaHCTBEHHBIMU 00paszaMu 0GbequHsIET PasHbBIC BHUIBI Y4eOHOH u
TPYAOBOH HEATENBHOCTH, SABIAETCH OXHHM 13 NPO(MECCHOHAIBHO BaXKHBIX Kau4eCTB, II0ITOMY
dKTyallbHa 3a5a4a (DOPMHPOBAHUA y OOYHarONTHXCS TIPOCTPAHCTBEHHOrO MBIIIEHAS KaK



TIPaKTHYECKOH NEATENBHOCTH 10 MHOTHM HalpaBieHUAM,

Lenp ocBoenns porpaMmel  y4ebHOro Kypca «I COMETpUs» Ha 6a30BOM ypoBHe
o0y4eHus — 001meobpasoBaTebHOE U OOIIEKYNBTYPHOE pasBuTIHE o0yJaromuxcs uepes
obecriedenne  BO3MOKHOCTH NPHOOPETEHHS W HCMONB30BAHMS CHUCTEMAaTHYECKUX
TCOMETPHYECKHX 3HAHMH U neHCTBHi, CHENHHIHBIX TEOMETPHH, BO3MOKHOCTH YCIIEHIHOTO
IPOIO/DKEHHS  00pa3oBaHUA 110 CIHCHHANTBHOCTSM, HE CBA3AHHBIM NPHKIATHEIM
HCIIOJIb30BaHHEM TeOMETPHH.

IIporpamma mo TCOMETPHE Ha 0a30BOM YpOBHE mpenHA3HAYEH: g 00ydaromuxcs
CPEIHEH MIKOIbI, HE HCIBITHIBABIIIX SHANTE/IbHBIX 3aTPyNHEHHH Ha ypoBHe OCHOBHOI'O
obmero o6pasoBanus. Takum 00paszoM, obyJaromuecs Ha 0230BOM YpOBHE LOKHEI OCBOHTE
obmue Maremaruueckne YMEHHA, CBA3AHHEIE CO CHIEMH(BUKOI I'COMETPHUH U HEOOXOJHMBbIE
AT JKU3HH B COBPEMEHHOM OGIIECTRe., Kpome storo, oum umeror BO3MOXHOCTh HM3y4HTh
TeOMeTpuio  Oomee riy6oko, ecmu B JaNbHEHIIEM BO3HHKHET HEOOXOIMMOCTh B
TCOMCTPHYECKHX 3HAHMAX B HPO(ECCHOHATBHOI ACATEILHOCTH.

Hoctwkenne  nemm  ocoemms POTpaMMBI  obecreymBaeTcs  pemenuem
COOTBETCTBYIOIKUX 3anad. [IpuopureTHbIMK 3a/laqaMu OCBOEHMS Kypca «I COMETPUU» Ha
0aszoBoM yposre B 10—1 | KJIaccax sIBJISIOTCS:

° (opmupoBanue mpencraBieHHs o TCOMCTPHH KaK 4acTH MHPOBOIH KYIBTYPHl U

OCO3HAHHE €€ B3aUMOCBS3U C OKPYIKAFOIIIHM MHUPOM;

° (opmupoBanme TpencTaBnenms o MHOTOTpaHHMKAX M TelaxX BpalleHHs Kak o
BOKHCUINNX MATEMATHYECKHX MOZEIAX, IIO3BOJNAIONIMX ONUCHIBATD K U3y4aTh
Pa3HBIC SIBICHHUS OKPYKAFOLIEr0 MHpA;

e (opmupoBanue ymemus PaCIIO3HABATh Ha YEPTEXKAX, MOLEIAX U B peansHOM MHpe
MHOTOTPaHHMKH H TeJla BPAIIeHHS,

° OBJIANCHHC METOJAMH pEIIeHHS 3a7maqy Ha TIOCTPOCHUA Ha H300parkeHHIX
IIPOCTPAHCTBEHHBIX DUTYD:;

° (opmupoBaHuEe ymenus OII€PUPOBATH OCHOBHBIMHU MOHATHUIMI O MHOT'OTpaHHHKaX W
TCIIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMu;

° OBIIAICHUC aTOPUTMAMH PELIEHHS OCHOBHBIX THIIOR 3a/1a49; (POPMUPOBaHME YMeHHS
TIPOBOAUTL  HECJTIOXKHBIE  [JOKA3aTEIbHEIE _PaCCyXIEHMA B  XOIe pemieHus
CTCPEOMETPHUIECKHX 337124 H 33744 C IPAKTHUCCKAM COZlEPKAHHEM;

° PaSBUTHC HHTENNCKTYaNbHBIX H TBOPYECKHX CIOCOOHOCTeH  0Gyuaromruxcs,
TNIO3HABATENBHOR — aKTMBHOCTH,  HCCIIENOBATEILCKIX YMEHHH,  KPHUTHYHOCTH
MBINUICHHS,

* (opmupoBanue DyHKIMOHAIBLHOM TPaMOTHOCTH, DENEBAHTHOH T€OMETPHH: yMeHHe
PaCIIOSHABATH  TPOSIBIEHHSA  IeOMETPHYECKIX INOHATHH,  00BEKTOB
3aKOHOMCPHOCTEH B DPEANTbHBIX KU3HEHHBIX CHTYallUsX M TPU H3YYCHHH APYIHX
YYEOHBIX  TpemMeros, [POSABIICHUA  3aBUCHMOCTEH m 3aKOHOMEPHOCTEH,



hopMyTHPOBATH MX Ha s3BIKE TCOMCTPHH W CO37aBaTh IeOMETPHYECKIE MOJEH,
TPUMEHATE  OCBOCHHBIH TeoMeTpHYecKui] alllapaT I PEmIeHds IPaKTHKO-
OPHCHTUPOBAHHBIX  3ajad, HHTCPIIPETUPOBAT M OIEHUBATE HOyYeHHBbIe
PE3YIbTATEI.

Ormrumrenshoit  ocobernnocThio IIPOTpaMMBl  SIBIIIETCST  BKJIIOYEGHHE B Kypc
CTCPEOMCTPHH B Hauale ero M3yYeHus 3alad, peIIacMbiX HA YPOBHE HHTYHTHBHOIO
TIOSHAHUA, W  ONPEAENEHHEIM  0Opasom OpTaHu3oBaHHad paboTa Han HEMH, Yro
CIIOCOOCTBYIOT Pa3sBUTHIO JOTHYECKOTO 1 POCTPAHCTBEHHOrO MBIIIIEHHAS, CTHMYJTHPYET
TIPOTCKaHNE HHTYHTUBHEIX MPOIIECCOB, MOTHBHDYET K HabHEHIIEMyY H3ydeHuTo IpeaMeTa.

TIPOBOZUTCSL C OIIOPOM Ha HATTSHOCTH, 2 OLEPHPOBAHKUE 00PA3OM — B YCIOBHSAX OTBIICHEHHS
OT HArTATHOCTH, MBICIIEHHOTO H3MEHEHHS €0 HCXOAHOTO CONEp KAHM.

OcHoBHBIE  copmepiaTenbuEie MHHAM - kypca «l'eometpum» B 10-11 gaccax:
«MHOrorpaHHuKHY, «IIpsvbre u mnockocTy B pocTpancTBey, «Tema Bpamenwsy, «BexTopsr
M KOOpAHHATHI B IIPOCTPAHCTBE. DopmupoBaHKe TOrHYeCKHX YMEHH# pacrpenensercs He
TONBKO IO CONEPKATENBbHBIM JIMHUAM, HO W 11O roflaMm o0y4eHHsA Ha ypoBHe CpeaHero
o01ero 06pasopanus. |

Conepxanne o6pasopanms, COOTBETCTBYIOMIEE IPENMETHBIM PE3yIIbTaTAM OCBOEHHSA
paboueit mporpammer, PaclpenencHusv o rogam o6yueHms, CTPYKTYPHPOBAaHO TaKHM
00pasomM, 4To6kI OBNaneHHE T'COMETPUYECKUMH HOHATUSIMH W HABBIKAMI OCYIIECTBIISIIOCH
TOCIIENIOBATENBHO M IIOCTYMATENbHO, ¢ COGMIONCHUEM IIPHHITMIIA IPEEMCTBEHHOCTH, YTOGBI
HOBBIC 3HAaHMSA BKIIOYAIHNCHL B o0myro cucremy TCOMETPUYECKHMX TIpeCTaBICHME
00Y4aI0IUXCsl, PACIINpSAST 1 YIIyO1sist e, o6pasys mpoansie MHOJKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YUYEBHOM ILJTAHE

Ha m3yyenue TCOMETpHY OTBOIMTCS 2 Yaca B Henenmio B 10 kiacce 1 1 yac B "Henemo B
11 xnacce, Bcero 3a gsa rona 00y4enns - 102 yyeGHbIX yaca.



COJEPKAHME YYEBHOI'O KYPCA
10 KJIACC

IpsiMble H II0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHA  CTEpeOMETpHH.  Touka, mpsAMas,  TJIOCKOCTD,
IpocTpancTBo. [loHATHE 00 aKCHOMATHYECKOM IIOCTPOCHHH CTEPEOMETPHUU:
aKCHOMBI CTCPEOMETPHUH U CICACTBUS U3 HUX.

B3auMHOEe pacnonoxeHue NOpSIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECS,
NapajleNibHRIe W CKPEMMBAIOMIMECS TpsMble. [lapammenbHocTs mpAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MApajUIENbHBIE IpPAMbIE B [IPOCTPAHCTBE;
NapajuIeIbHOCTE TPEX NPAMBIX, MApPANIEIbHOCTh MPAMOH M IUIOCKOCTH. YIUIBI C
COHATIDABIICHHBIMU ~ CTOPOHAMH, YTOIl MEXKAY NPAMBIMH B IIPOCTPAHCTBE.
IMapamnensHOCTP  IIIOCKOCTEH: NapajlieNbHBIE  IJIOCKOCTH; CBOICTBa
TapaIeNbHEIX  MIOCKOCTEH. lIpocTelimie IPOCTpaHCTBEHHBIE (GUIypH Ha
IUTOCKOCTH: TETPasp, Ky0, mapanielenurie; IOCTPOEHHE CEUeHHMIA.

IlepneHAuKyIApHOCTD IPAMOR M TUIOCKOCTH: NEPICHANKYIJIAPHbIE TIPSIMBIE B
TIPOCTPAHCTBE, NpPAMBIC NapaleNbHBIE W MNEPIEHIUKYIIPHBIE K INIOCKOCTH,
TpU3HAK NICPIICHAUKYIPHOCTH IIPAMOM M IUIOCKOCTH, TEOpEMa O IIPAMOl
NCPICHAMKYIAPHOH IIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YTOII MEXAY NpAMOH H
IUIOCKOCTBIO;  NBYTPAHHBIM ~ yrojl, JHUHEHHBI yrom JIByrpaHHOTO yria.
lleprieHMKyIAp U HAKIOHHBIE: PACCTOSHHE OT TOYKH JIO IIIOCKOCTH, PACCTOSHHE
OT  NpPAMOH [0  IUIOCKOCTH, MNPOEKUMA  (UIYpEl HAa  IIOCKOCTb.
IleprieH MKy IAPHOCTh  INOCKOCTEH:  IpPH3HAK NEPIEHIUKYIIPHOCTH  JIBYX
mwiockocted. Teopema o TPEX mepreHAUKyIApax.

MHuororpanHHKH

IoHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BEIIYKITBIE
M HEBBIITYKIIbIC MHOIOTPaHHNKH; Pa3BEPTKA MHOTOrpaHHUKA. [IpyU3Ma: #-yronbpHas
TpU3Ma; TPaHU W OCHOBAHUA IPHU3MBI, NPAMas U HAKIOHHAS NPH3MBI, 6OKOBas
ITOJIHAS IIOBEPXHOCTh IPU3MBI. ITapannenenuner, IIPSAMOYT OJIbHBIH
apajIeNenuie] u €ro cBoHcrsa. ITmpamupa: n-yrombHas nupamuna, TPaHH H
OCHOBAHHME MMPAMU/IbI; OOKOBasI U TIONHAS IOBEPXHOCTh MAPAMHUIBL; TIPABIIBHAS U
yceuCHHas nHpamMuia. ONEMEHThl TPU3MBI M NHPAMUABL.  IIpaBHibHbIE
MHOTOTPaHHHUKH: MOHATHE NPABHIBHOTO MHOIOIPaHHHUKA; NPABHMIBHAS IIPH3MA H
NpaBuiIbHAas MHMPAaMHUJA; NPABIIbHAS TPEYTONbHAs [HpaMHIa W IPABHIbHBIN
TeTpasap; Ky0. lIpeicTaBneHne O MPABHIBHBIX MHOTOTPAHHHKAX: OKTasp,
JofeKadIp u ukocasap. CevyeHus MpU3Mbl U MHPAMHULIBL.

CHMMETpUs B NPOCTPAHCTBE: CHMMETPHS OTHOCHTEIBHO TOYKH, IPsIMOiA,
IIOCKOCTH. ~ DNIEMEHTHl CHMMETPHM B  [NHPaMUiax, Mapajliesienuenax,
IIPABUIIBHBIX MHOTOTPaHHMKAX.



Boruucnenne snementon MHOTOrpaHHUKOB: pEOpa, AMaroHaim, YTJIBL.
Ilmomans 6GokoBoit TIOBEPXHOCTH M MONHOH IT0BEPXHOCTH IPAMOH TIPU3MEL,
II0Iank OCHOBaHMH, TeopeMa o GOKOBO TIOBEPXHOCTH TPAMOM  TIPU3MBL.
[lnomane  Goxosoit TIOBEPXHOCTH W HOBEPXHOCTH NPaBUIIBHOW [TMPAMUIbI,

TeOpeéMa O MmIoWagn yCeyEHHOM Tupamunel.  Ilonartue 06 o6véme. OGBEM
ITMPaMHM/IBI, TIPH3MEL.

ITono6Hble Tema B npoctpanctse. COOTHOMIEHUS MEXNy IJIOH[aasIMH
TIOBEPXHOCTEH, 00BEMAaMHU TOTOGHBIX TelL.



IVIAHUPYEMBIE PE3YJIbTATHI
JAYHOCTHBIE PE3YJIbTATHI

JlnaHocTHBIE  pesymsraTs: OCBOCHHA IIPOrpaMMbl  yueGHOro npeamera
«Matematukay XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnnranme:

c(hOopMHUPOBaHHOCTEIO TPKIAHCKOH OSHITMH 06y9aroImerocs kak aKTUBHOI'O
M OTBETCTBEHHOIO WIEHA POCCHIHCKOro obmectsa, mpencraenenmem o
MaTEMaTHYECKHUX OCHOBAX (yHKIMORMpPOBaHHus PasIMYHBIX CTPYKTYp, SBIeHMIL,
HIPONCAYP TIpakOaHCKOTro o6mecTsa (BBIOODBI, oOmpockl u p.), yMeHHeM
B3aUMONEHCTBOBATE C  CONMANDHBIMY MHCTUTYTAMH B COOTBEICTBMH C mx
GyHKOHAME 1 HasHAYeHUEM.

ITatpuoTnueckoe BocnuTanme:

chopMHUPOBaHHOCTEIO POCCHICKOH rpasknanckoit HIICHTUYHOCTH, YBAXKEHHS K
TIPOLITIOMY M HAaCTOAIIEMY POCCHICKOL MaTEMATUKH, IICHHOCTHBIM OTHOIICHHEM K

9KOHOMHKH.

JlyxoBHo-HpaBcTBeHHOO BOCIIUTAHMS:

OCO3HAHHEM JIYXOBHBIX LIEHHOCTEH poccuiickoro Hapoja;
C()OPMHPOBAHHOCTHEO HPaBCTBCHHOIO  CO3HAHHSA, STHYECKOro TIOBE/ICHHS,
CBA3AHHOT'O C IPAKTHYECKAM IIPUMCHEHUEM TOCTIDKEHMIL HayKH U JeATeIbHOCTHIO
Y4€HOr0; 0CO3HAHUEM JIMIHOrO BKJIaZia B IIOCTPOEHHE YCTOHYHBOTO Oymymero.

ICTETHYECKOE BOCTIHTAHNE:

ICTCTUYECKUM OTHOUICHHEM K MHDY, BKIIOYasA 3CTETHKY MAaTeMAaTHUECKIHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, pelieHuts, paccyxaenmii;
BOCHPUMMYHMBOCTBIO K MATEMATHIECKHUM aCITEKTAM PA3NUYHBIX BHIOB HCKYCCTRA.

Du3HYeCKOe BOCIIHTANHE:

C(hOPMHPOBAHHOCTHIO YMCHHUS  TIDUMEHSTH MaTEeMATHYECCKHE 3HAHKS B
HHTEpEecax 3/10pOBOro u 6e30macHoro 00pasa XH3HH, OTBETCTBEHHOrO OTHOIIECHUS
K CBOEMY 310POBBIO (310POBOE [IUTaHKe, COANaHCHPOBAHHKII PEXUM 3aHATHI U

OT/IbIXa, perynspHas Gu3uyeckas aKTHBHOCTB); ¢buznueckoro
COBEPIICHCTBOBAHH, npu 3aHATHAX CIIOPTHBHO-03 0P OBUTEIbHOH
JEATENBHOCTBIO.

TpynoBoe BocnuTanme:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IEHHOCTH TPYAOIOOHS; MHTEPECOM K
PasIMYHBIM  chepaM  mpodeccHoHaTBHOI ACATCIIBHOCTH,  CBS3aHHBIM ¢
MAaTeMaTHKOH W ¢é MPUIIOKCHAIMH, YMEHHEM COBEPIIATE OCO3HAaHHBIH BRIGOp
Oymymeit mpodeccun wu PCAIM30BBIBATE  COOCTBEHHBIE IKM3HEHHLIE TIJIAHEL;



TOTOBHOCTBIO M CIOCOOHOCTBIO K  MaTeMaTHIECKOMY 00pa30BaHHI0 WU
CaMOOOpPAa30BaHUI0 HA MPOTSKCHHH BCEH KU3HU, TOTOBHOCTBI0 K aKTHBHOMY
YHaCTHIO B PEIIICHUN MPAKTHIECKUX 33/[a4 MaTEMaTUYECKOM HATIPaBIEHHOCTH.

JKOJIOTHIECKOE BOCIHATAHMUE:

COPMHUPOBAHHOCTBIO IKOJIOTHYECKOH KYIbTYPhl, MOHMMAHHEM BIIMSHHUSA
COLHMAIBHO-3KOHOMHMIECKHX TPOIECCOB HA COCTOSHHUE MPHUPOIHON W COIMATIBLHOMN
CpPeIbl, OCO3HAaHHEM IJIOOANBHOTO  XapaKTepa  HKOJOTHIECKHX npobnem;
OpHMEHTalUeli Ha NPHMEHEHHWE MaTeMaTHYeCKUX 3HAHWN I pelieHus 3a1ad B
00IaCTH OKpYXAIoIiell Cpefbl, IIAHUPOBAHMS IIOCTYIIKOB Y OLEHKH HX
BO3MOJKHBIX IIOCIIEICTBHIMI [JIs1 OKPY>KAIOIIEH CPE/BL.

IennocT HAYYHOT 0 MO3HAHHS:

C(OpMHPOBAHHOCTHIO MHPOBO33PEHNH, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  pDasBUTHA HAYyKH ¥  OOIIECTBEHHON MNpPaKTHKH, TOHAMAHHEM
MaTeMaTHIECKO HAyKH Kak c(ephl HYeTOBEYECKOH MeATeIbHOCTH, STAaloB ed
PasBUTHA W 3HAYUMOCTH UL PasBHUTHA LUBHIM3ALMH, OBJANCHHEM S3BIKOM
MATCMATHKH U MAaT€MATMYECKOH KyIbTYPOH Kak CPEICTBOM MO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATL NPOEKTHYIO M HCCIENOBATEIbCKYIO NEATEIBHOCTS
HHIUBH/YaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

MeranpenmMeTHeie pe3ymbTaTsl OCBOEHHS HPOrpaMMbI Y4eGHOIO npeaMera
«MaremaTuka XapaKTePU3yIOTCs OBJIAZICHUEM YHHBEPCAJIbHBIMHI
NO3HAGAMENbHVIMU  OCUCMEUAMY, — YHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
OeliCmeUsMU, YHUBEPCANHBIMU PESYNAMUSHIMU OeiiCIEUsIM.

1) Vuusepcanvnvie  nosnasamensmwvie  Oesicmeus,  obecnevugaom
gopmuposarue  6a306bIX KOZHUMUSHBIX NPOYecco8 obyualowuxcs (oceoeHue
Memo008  NOSHAHUS  OKDYXHCAIOWE20 — MUDA;  NPUMEHEHUEe  N02UYECKUY,
UCCne0osamensCkux onepayutl, ymenusi pabomamso ¢ ungopmayue).

ba3oBbie Joruyeckne nefcTBus:

° BBIABJIATE M XapaKTePU30BaTh CYIIECTBEHHbIC MPHU3HAKN MAaTEMATHUECKHX
00BEKTOB, IOHATHH, OTHOIIEHHH MEXLY NOHITUIMIE, (dopmynupoBath
OTPE/ETICHU  MOHATHH; YCTAaHABIMBATD  CYLIECTBEHHBIH MPH3HAK
KIacCH(UKALMY, OCHOBAHMA IS OOOOWIEHMS ¥ CpaBHEHWS, KpUTEpUHU
IIPOBOJUMOI0 aHAJH3A,;

° BOCIPUHMMATh, (OPMYIHMpPOBATE M  NPEOOPA3OBHIBATE  CYXKICHHS:
YTBEDAHUTENbHBIE U OTPHUIATENbHEIE, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

° BBUBJLIT  MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H U
NpOTUBOpEeYUss B (DaKTaX, JAHHBIX, HAGIIIOACHHAX M YTBEPIKICHHSX,



IpCIIaraTe  KPHTEPUH OIS  BBIABICHIMS 3aKOHOMEPHOCTEN  u
[IPOTHUBOPEUHIA;

° ACIaTh BBIBOABI C HCIIONB30BAHHEM 3aKOHOB JOTUKH, NENYKTHBHBIX M
MHIYKTHBHBIX YMO3aKITIOUEHHUIH, YMO3AKJTFOIEHHH 110 aHAJIOTHH;

e IIPOBOIMTH CaMOCTOSATEILHO JOKa3aTeNIbCTBA MaTEMATHYECKUX
YTBEPKICHUN (TIPSIMBIE M OT IPOTUBHOI'0), BBICTPAHBATE apryMeHTallHIO,
IPUBOAUTL IIPUMEDPHI U KOHTPIIPHUMEDEI; OOOCHOBBIBATH COGCTBEHHELE
CYXICHUS U BBIBOJBI,

° BBIOMPAaTh CmOCO6 penreHns Y4€OHOH 3amaum (cpaBHHBATSH HECKOJIBKO
BAPHAHTOB DEINCHHUS, BHIOMPATh HAHOOJee NOAXOIAMUI ¢ y4&ToMm
CaMOCTOATEIBHO BhIIEICHHBIX KPUTEPHEB).

basosrle neeaenoBartenbekue HefcTBHA:

° HCIHOJIB30BaTh BOMPOCH! KaK HCCIICIOBATENECKHUI HHCTPYMEHT IIO3HAHMS;
(GopMymHpoBats BOIIPOCHI, (PUKCHpYyrOmHe IpoTHBOpEYHE, mpobiemMy,
YCTaHABIMBATG ~ HCKOMOE W  JaHHOE, dopmupoBaTh THIIOTE3Y,
4pryMEHTUPOBATH CBOIO MO3HIIHIO, MHEHHE;

e IIPOBOAMTH CaMOCTOSATEIBHO CILUTaHUPOBAHHBIH 9KCIIEPUMEHT,
HCCIICNI0BAHUE IO YCTAHOBIECHHIO OCOOEHHOCTE] MaTeMaTHYeCKOro
00beKTa,  sBIEHMS, IIDOILIECCa,  BBIABICHUIO 3aBHCHMOCTEL MEXIY
00BEKTaMH, SBIEHHIMH, IIPOLIECCAMU;

° CaMOCTOATENBHO (HOPMYITHPOBATh 0GOGIICHHS 1 BBIBOJIBI 110 pe3yjIbTaTam
IPOBENEHHOrO HabIIOIEHNS, HCCJICIOBAHMA, OLEHHBATL JOCTOBEPHOCTH
HOIYYCHHBIX PE3yIbTaTOB, BEIBOIOB 1 00001 H I;

° TPOrHO3UPOBATH BO3MOXKHOE DA3BHTHE [Iponecca, a TakkKe BBIIBHUTATH
HIPEATION0KEHHUA O €r0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

° BBIIBIATH NeGuuuTel undopmammm, AaHHBIX, HCOOXOAUMBIX IS OTBETA
Ha BONIPOC U TSl PELICHHs 3a/1a4H;

e BBIOMpaTH  WHQOpMAIMIO W3 MCTOYHMKOB  DA3NMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHCTEMAaTH3HPOBATH M HMHTEPIPETHPOBATE MH(OpPMALIHFO
PasIMIHBIX BUIOB U (hOPM IPECTaBICHH S,

° CIPYKTYPHPOBATh MH()OPMALHIO, IPENCTABIATD e B PasIMYHEIX (hopMmax,
HLTIOCTPHPOBATE rpaduaecky;

e OLICHHMBATH Ha/IEKHOCTD HHpOpMaIK 110 CaMOCTOSITEILHO
chopMyIUpOBaHHBIM KPUTEPHSIM.

2)  Vuueepcanvuwie Kommynukamusnvle  Oeiicmeus,  obecneyugaion

cpopmuposarnnocmes coyuansusix HasbIKOS obyuaiowuxcs.

O6menne:



YHaCTHUKOB JHanora, oGHapyKuBaTs PasnuYMe U CXOmeTRO MO3HIIHH; B
KOPPEeKTHOI dopme dbopmymposars Pa3HOTTacus, cBOu BospakeHus;
NPENCTABIATE  pe3yabTaTHL PelmieHus  3ajauy, 3KCIEPUMEHTA,
MCClIenoBanus,  mpoekra; CaMOCTOATENBHO  BBIGHpaTH popmar
BBICTYIIEHUS ¢ yY&ToM 3ayay HIPE3CHTALMH U 0COOEHHOCTEl] ayIUTOPUH.

Cotpyauuuecrso:

3)

HOHUMAaTb W HCHOIB30BATE IpCUMyIIeCTBA  KOMaHIHOH g
HHIMBHAYAIbHOR paboTH pu PeIICHHY y4eOHEIX 3amaY; IIPUHHMATh LIETTH
COBMECTHOH ~JesATeNnbHOCTH, TTAHUPOBATh  OpPraHU3aIIO COBMECTHOI
paboTsl, pacnpenensts BUJIBI pabor, AOTOBAPUBATHCS, 00CYKIATh rporecc
H PE3yIbTaT paboTsl; 0606mATE MEEHIs HECKOJIBKHX JTI0/el;

Y4aCTBOBATh B IPYIIHOBBIX (opmax pa6orsr (06cyxnenns, obmexn MHEHHIA,

«MO3T'OBEIC HITYpMEI» u I’IHBIC); BBITIOIHATE CBOIO 4acThb pa6OTBI u

chOpMyIMpOBaHHEIM YIaCTHHKaMH B3aUMO/CHCTRHS.
Vuusepcansnuie pecynamusnvle  Oeiicmeus, obecneyusaiom

dopmuposanue cmvicnoger YCMAHOBOK U HCUSHEHHBIX HABBIKOE JUYHOCmY.
Camoopranmsanms:

COCTABNATS IJIaH, ArOpHTM PeHIeHns sanaqu, BEIGUPATh CIIOCO0 pemenus
C Y4€TOM UMemuxCcs PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH,
dPTYMEHTHPOBATh H KOPPEKTHPOBATh BapHaHTEI PEIIEHHH C YYETOM HOBOL]
HH(OpMAIHH.

Camokontpo.n:

BIANICTh  HABBIKAMH  II03HABATEIBHOI pebnekcun  kak  ocosmamms
COBEPIIACMBIX NEHCTBUI M MBICTHTEIEHEIX TIPOLIECCOB, MX PE3yNBTATOB;
BIaETh  crocobammu CaMOIPOBEPKH,  CaAMOKOHTPOJIs nponecca w
PE3ylIbTaTa pemenHus MaTeMaTHIeCKOj 3a7a4u;

TPEABHIICTE  TPYAHOCTH, KOTOpBIE MOTYT BO3HMKHYTH IpPH pelleHHH
3a1a4d, BHOCHUTH KOPDEKTHBHI B ACATCIIBHOCTD HAa OCHOBE HOBEIX
00CTOATENBCTB, AAHHBIX, HAHJCHHBIX OLIHGOK, BHIABIICHHELX TPYIHOCTEI;



° OLCHMBATh COOTBETCTBHE pe3ynbrata uemm u YCIIOBUSAM, OOBICHSTE
[IPUYHHBI NOCTHEHUS WK HENOCTIKEHUA pe3ynpTaToR AEATENBHOCTH,
HaxomuTe omubKy, nasare OLEHKY NIPHOOpETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIbTATHI

10 KJIACC

OHepI/IpOBaTB HNOHATHUAMM; TOYKa, NpsiMasi, IOCKOCTE.
HpI/IMeHﬂTB AKCHOMBI CTCpCOMeTpI/II/I H CICOCTBHUSI U3 HUX IIpH peHIeHun
F'COMETPHYECKHUX 3a/1a4. '

H IIIIOCKOCTEl].,

Knaccuduumposars  m3amvmoe PaCIONOKEHNe MPAMBIX M mmOCKOCTEiH B
IPOCTPaHCTReE. :

ABYTPaHHOTO yria.

OrtepupoBats  morsTHSIMY: MHOTOTPAHHUK, BBINYKIBIH K HEBBIMYKIIBIif
MHOI'OIPaHHUK, JIEMEHThI MHOI'OTpaHHUKA, IPABMITHHEI MHOT'OIPaHHUK.

Pacnosnasats  ocHOBHEE BUIBI MHOI'OTPaHHHUKOB (nupamupa; Ipu3Ma,
NIPSIMOYT OJILHBIH lapajnenenumnen, xyo6).

Knacendummposars MHOTOrpaHHUKH,  BBIGHpas OCHOBaHUS g
Knaccuukanmy  (BBIIyKIBIe n HEBBIIYKIIBIE  MHOTOIDAHHHKHY; IPaBUIbHEIE
MHOTOIPAHHHKH; NPSIMBIE U HAKIOHHEE TIPU3MBL, Napaliienenumnessr).

Onepuposats momsTHSIME: CCKYIas MIOCKOCTh, CeueHHe MHOT'OIDaHHHKOB.,

OO0BACHATS MpHHIHITET TIOCTPOCHUS CeYEHM T, HCTIONB3YS MeTon CIIENIOR.

Ctpours  cedenus MHOTOTPaHHHUKOB  METOLOM CII€OB,  BEINOJHSATH
(BBIHOCHBIE) TUIOCKHE UCPTEKU M3 PHCYHKOB IIPOCTHIX 00BEMHBIX uryp: Bun
CBEXY, COOKY, CHHU3Y.

TOYKaMH, OT TOYKH J0 HpHMOﬁ, OT TOYKH 10 IIOCKOCTH, MexXny
CKpCIIHBAOIIUMUCS TIpAMBIMM.

Pemrars 3agadyu Ha HaxoxaeHue r COMETPHYECCKHUX BCIIMYHH 110 o6pa3uaM HJIu
aJIrOpUuTMaMm, NPUMEHSST HM3BECTHBIE AHAIIMTHYECKHE METObI IIpHU pemeHun
CTaHIaPTHBIX MaTeMaTHYCCKUX 3alay Ha BBIYHCIICHUE Yriios MExXay
CKPCIIHBAIOIIMMUCS IIPAMBIMH, MExnay NpsIMOH  u HIIOCKOCTBIO, MEXay
IIJIOCKOCTSIMI/I, ABYT'DAHHBIX YIJ10B.



Bbraucisate 00BEMBI M IOy MOBEPXHOCTE! MHOTOI'DaHHHUKOB (IpH3Ma,
IMpamMuzia) C NPUMEHEHHEM (OPMYJN; BBIYMCIATD COOTHOLICHIL MEXKAY
TLIOIIA/IAMK IIOBEPXHOCTEH, 00BEMaMH MOTOGHBIX MHOTOIPaHHHKOB.

OrepupoBaTh MOHATHSAMH: CHMMETPHS B IIPOCTPAHCTBE; LEHTP, OChb M
TIIOCKOCTH CUMMETPHH; LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (DHTYPEL.

W3Bnekats, mpeoOpa3OBBHIBATE WU HHTEPIPETHPOBATE MHAOPMALIMIO O
TIPOCTPAHCTBEHHBIX I'€OMETPHYECKUX (PUrypax, MPEICTABICHHYI0 HA YEpPTEXaX W
pPHCYHKaX.

lpuvensats reomerpuueckue (GakThl I pelreHus CTEPEOMETPUIECKHX
3a/1ad, IPENoNaralolux HECKONBKO MIAT0B PEMIEHHs, €CITH YCIOBKS IPHMEHEHHUS
3a7aHbl B IBHOU (opMe.

IIpuMeHATs  mpocTeHIMe NpOrpaMMHEIE  CpeAcTBa U 3IIEKTPOHHO-
KOMMYHHUKal[MOHHBIE CHCTEMBI TIPU PELIEHUN CTEPEOMETPUUECKHX 3a/(a.

IIpuBOOUTE TPHUMEPH MATEMATHYECKHX 3aKOHOMEPHOCTEH B MNpUPOAE H
KM3HH, PaCliO3HABATh IIPOSABICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

IIpUMEHATE MONYYEHHblC 3HAHUSA HA TPAKTHKE: aHaJIM3UPOBaTh peayibHbIE
CUTyallud M TIDUMCHSTh HM3YYCHHBIC MOHATHA B IIPOLECCE MOMCKA pElICHHs
MaTeMATHIECKH  CQOPMYIMPOBAHHOH IPOGIEMBI, MOIETHPOBATE peanbHbIe
CATyalldd Ha A3bIKE TEOMETPUH, KCCIEN0BaTh IOCTPOCHHBIE MOMEIH C
HCTIOJIb30BAHUEM T€OMETPUHMECKHX TIOHATHI 1 TEOPEM, alnapaTa anreOphl; pemmars
TIPAKTHYCCKUC 3a/1a"H, CBA3AHHBIC C HAX0XKIECHUEM IeOMETPUUECKIX BEIMYMH.



YUEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJILHOT'O ITPOLHECCA
OBSI3ATEJ/ILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUYEHHKA

METOIUYECKHUE MATEPHAJIBI JJISL YUATEJSA

IIU®POBBIE OGPA30OBATEJILHBIE PECYPCBI ¥ PECYPCHI CETH

NHTEPHET
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