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MHNOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma yuebHOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs mis ooydaroruxes 10 —11
KJIacCOB pa3paboTana Ha ocHOBe denepanbHOTO TOCYJapCTBEHHOTO OOpPa30BaTENBEHOTO CTaHAApTa
cpenHero o0mero oOpa3oBaHMs, ¢ YY4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHH, NMPEIBSBISEMBIX K
MaTeMaTH4ecKoMy OOpa3oBaHUIO, W TPAAHMIHNA POCCHHUCKOTO 00pa3zoBaHMsA. Peanmmzamust mporpaMMel
O6CCHC‘II/IBaCT OBJIAACHUC KIIHOYCBBIMU KOMIICTCHUIHUAMMA, COCTABJIAIONIMMUA OCHOBY I CaMOPAa3BUTUA U
HETPEPBIBHOTO 00pa30BaHMs, MEIOCTHOCTh OOMIEKYJIbTYpHOTO, IHUYHOCTHOTO W ITO3HABATEIHHOTO
Pa3BUTUA ITUYHOCTHU O6yanOHlHXCH.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxHnocTh y4eOHOTO Kypca T€OMETPHM Ha YpPOBHE CpeOHEro ooOmiero oOpa3oBaHHs OOYCIIOBIICHA
MIPAKTHUYECKOW 3HAYMMOCTHIO METANIPEIMETHBIX U

NPEAMETHBIX Pe3yJbTaTOB O0YUYEHHUs] TEOMETPUH B HAIIPABICHUH JIUYHOCTHOTO Pa3BUTUS 00yYaromMXxcs,
¢dopmupoBanus (YHKIHMOHAIFHOW MAaTEeMaTH4eCKOW TPAaMOTHOCTH, H3YYEHHsS JAPYIHX Y4eOHBIX
JUCUUIUTMH. Pa3BuTHe y 00y4aloUIuxcsi NPaBUIBHBIX MPEICTABICHUN O CYIIHOCTH M NPOUCXOKACHUH
FeOMETPUUYECKHX a0CTPaKLMil, COOTHOLIEHWH PEaTbHOTO W WACANBHOTO, XapaKTepe OTPa)KCHUs
MaTeMAaTH4ECKON HayKOMW SBJICHHMH M MPOLECCOB PEATBHOIO MHpPA, MECTE TEOMETPHH B CHCTEME HAyK U
PO MaTeMaTH4ecKOro MOJEIMPOBaHHMA B HAY4YHO I[IO3HAHMM H B MPaKTHKE CHOCOOCTBYET
(bOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS YHALTHXCS,

a TaKk)Ke Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JJIsI aalTalui B COBDEMEHHOM OOIIIECTBE.

I'eomerpust siBsieTcst oMHUM K3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHMsl, TaK Kak
o0ecrieurnBaeT BO3MOXKHOCTh M3YUYEHHSI KaK JUCLUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBICHHOCTH, TaK U
T'yMaHUTApHOM.

Jlorudeckoe MpIIIeHnEe, GOPMHUPYEMOE TPH M3YYEHUU O0YHArOIINMUCS TOHATHIHBIX OCHOB T€OMETPHH
U TOCTPOCHMHU LENOYKH JIOTHYECKUX YTBEPKICHHH B XOIEPELICHHS I'€OMETPHUYECKHX 3a1ad, yMEHHUE
BBIIBUIaTh U OINPOBEPraTbh THIIOTE3bl HENOCPEICTBEHHO MCIOJIB3YIOTCS IPU PELICHHH 33134
€CTECTBEHHO-HAYYHOT'O

[MKJIA, B YACTHOCTU M3 Kypca (QHU3HKH.

YMeHHEe OpUEHTUPOBATHCS B IMPOCTPAHCTBE HIPaeT CYNICCTBEHHYIO pOJIb BO BCEX 00IACTAX
JeATeNbHOCTH YenoBeka. OpHueHTaus 4eIoBeKa BO BpEMEHH M POCTPAHCTBE — HEOOXOANMOE YCIIOBHE
€ro COLMAJBbHOTO OBITHA, (JopMa OTPAKEHHsI OKPYKAIOLIETO MHpPA, YCIOBHE YCHEUIHOTO MO3HAHHUS H
aKTHBHOTO TpeoOpa3oBaHUs JeHCTBHTENbHOCTH. ONepHpoBaHHE IPOCTPAHCTBEHHBIMH 00Opa3aMu
00BbeqMHSACT pa3Hble BUIBI YUE€OHOW M TPYOOBOH NEATEIBHOCTH, SIBISETCS OJHUM M3 MPOQECCHOHAIBEHO
BR)KHBIX KAuecTB, MO3TOMY aKTyalbHa 3a1adya (OPMUPOBAHUS y OOYYaIONIMXCS MPOCTPAHCTBEHHOTO
MBIIIJICHUS KaK Pa3HOBUAHOCTH

00pa3HOTO MBIIUICHUS! — CYIIECTBEHHOT'O KOMIIOHEHTa B TIOJATOTOBKE K IPAKTHYCCKOM
JESITeIbHOCTH 110 MHOTHM HalpaBlIeHUSIM.

Ilenr ocBoeHus mporpamMMbl ydebHoro kypca «l'eomerpus» Ha 0a30BOM ypOBHE OOy4YeHHS —
0011e00pazoBaTeNbHOE U OOIIEKYIETYPHOE Pa3BUTHE 00y

qamuxcs 4epe3 obecredeHne BO3MOXKHOCTH MNPUOOPETEHHS M HCIOJb30BAHUS CUCTEMATHYECKUX
TrE€OMETPUYCCKUX 3HAHWH W JCHCTBHH, CHCIM(UYHBIX TEOMETPHH, BO3MOXKHOCTH YCIICIIHOTO
NPOJOJDKEHUsT 00pa30BaHUs MO CHENUAILHOCTSAM, HE CBA3aHHBIM C MPUKIAIHBIM HCIIOJIb30BAHUEM
T€OMETPHH.

ITporpamMMa mo reomerpur Ha 6A30BOM YPOBHE MpeTHA3HAYCHA JUIS 00YJArOMUXCsl CPEAHEH MIKOIBI, HE
WCTIBITHIBABIIMX 3HAYMTEIBHBIX 3aTPYJHEHHH Ha YpOBHE OCHOBHOro oOmiero oOpasoBaHus. Takum
oOpazoM, oOyuaromiecss Ha 0a30BOM YPOBHE MOJDKHBEI OCBOWTH OOINIME MaTeMaTHYCCKHUE YMEHHUS,



CBSI3aHHbIE CO cHenM(UKON reoMeTpur U He0OXOANMBIE AT KU3HU B COBpEeMEHHOM oOmectBe. Kpome
3TOT0, OHU UMEIOT BO3MOKHOCTb U3yUUTh T€OMETPHUIO OoJiee Iiry0oKo, ecinu

B JajbHEHIIEM BO3HHMKHET HEOOXOIMMOCTh B TE€OMETPUYECKHX 3HAHUSX B INPO(ECCHOHAIBHON
JIeSITENIbHOCTH.

JoctmkeHne menm OCBOEHHUS TPOTpaMMBI 00eCHeunBaeTcsl pelleHHeM COOTBETCTBYIONIMX 3afad.
[IpuopureTHpIMu 3amauamMu OocBoeHHUS Kypca «l'eomerpum» Ha 06a3oBoM ypoBHe B 10—I11 kmaccax
SIBIISTFOTCS:

¢dbopMHpOBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH KyJIbTYpbl M OCO3HaHuE e&
B3aMMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

¢dopMHUpOBaHHE TMPEICTABICHUS O MHOTOTPaHHUKaX M TelaX BPALICHUS KaKk O BaKHEHUIIMX
MaTeMaTUYECKUX MO/JIENISAX, TO3BOJIIONIMX OMMCHIBATh U U3y4YaTh pa3HbIE SBJICHUS OKPYXKAIOIIEr0o MUPA;
(opMHpOBaHHE YMEHHUS Paclo3HaBaTh Ha YEPTEXaX, MOAEISIX U B pEalbHOM MHUPE MHOTOTPAaHHHUKH H
TeNa BpalleHus;

OBJIaJIEHHE METOIaMH PELICHUS 3a/1a4 Ha OCTPOECHUS HAa N300paKEHHSIX IPOCTPAHCTBEHHBIX QUryp;
(dopMHpOBaHHE YMEHHSI ONEPUPOBATH OCHOBHBIMHU MOHATHSIMH O MHOTOTPaHHHKAax W TejlaX BpalleHHS U
UX OCHOBHBIMU CBOICTBaMH;

OBIIQJICHHE ANTOPHUTMaMM PELICHUS OCHOBHBIX THIOB 3ajad; (OpPMHPOBaHHE YyMEHHs TPOBOIUTH
HECJIOXKHbIE J0Ka3aTelbHbIE PACCYXKIEHHA B XOJE€ PELICHUS CTEePEOMETPUYECKUX 33had U 3a1ad C
MIPAKTHYECKUM COJAEP KaHUEM;

pasBUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEW 0Oydaromumxcs, II03HaBaTEJIbHON
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUH, KDUTUIHOCTH MBIIIJICHHS;

¢dopmupoBaHre (QYHKIMOHAJIBHON TPAMOTHOCTH, PEJIECBAHTHOW T'E€OMETPUHM: YMEHHE paclio3HaBaTh
NPOSIBIICHUS T€OMETPUYECKHX IOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX >KU3HEHHBIX
CUTyallUsiX ¥ TIpH U3YYCHUH JIPYyTUX YYEOHBIX MPEJIMETOB, TPOSBICHHS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYITUPOBAaTh MX Ha SA3BIKE TCOMETPHUHM M CO3/1aBaTb I'€OMETPUYECKHE MOJEIH,
MIPUMEHATh OCBOEHHBIH T€OMETPUUECKMH ammapar AJis pelleHds MPaKTHKO-OPHEHTHPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATh U OLICHUBATDH HOIy4YEHHbIE PE3yIbTaThI.

OTnMuYUTENBHOM 0COOEHHOCTRIO MPOTPAaMMEI SIBIISIETCSI BKIIIOUEHHE B KYPC CTEPEOMETPHH B Hadaie
€ro HW3y4YeHMs 3a]ad, pellacMblX HAa YPOBHE HMHTYWTHBHOIO IIO3HAHUs, M OIpEIeNEHHBIM 00pa3oMm
opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIJICHUS,

CTUMYJIMPYET NPOTEKaHHE WHTYUTHUBHBIX INPOLIECCOB, MOTMBHUPYET K NaJbHEHIIEMY H3Yy4EHHIO
npeaMera.

[Ipenmourenne oTaaéres HATISITHO-KOHCTPYKTUBHOMY METOIY OOYYEHHs, TO €CTh TEOPETUIECKHE

3HaHUS HMEIOT B CBOEM OCHOBE UYBCTBEHHOCTHb NPEAMETHO-IIPAKTHUECKOM nesTenbHOCTH. PaszBurtue
HPOCTPAHCTBEHHBIX MPECTABICHUI Yy yJalIuXCsl B Kypce CTEPEOMETPUN MPOBOIUTCS 3a CUET peleHus
3aJa4 Ha CO3JaHUE IMPOCTPAHCTBEHHBIX OOPa30B M 33/a4 Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMH
ob6pazamu. Cozmanne 06pasa MPOBOIHUTCS C OTIOPOM HA HATJISIAHOCTD, 4 OTIEPUPOBAHNE
00pa3oM —B YCIOBHAX OTBJICYEHHS OT HAIVIAAHOCTH, MBICICHHOTO HW3MEHEHHS €ro HCXOJHOTO
COJIep KaHMSL.
OcHOBHBIE colepKaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKN,
«[IpsiMble M TIOCKOCTH B MpOCTpaHcTBe», «Tema BpamieHHs», «BeKTOpbl M KOOpAMHATHI B
NpoCTpaHcTBe». DOPMHUPOBAHUE JIOTHYECKUX YMEHHUH PacHpenesseTcsl He TOJIBKO M0 COAEPKaTelIbHBIM
JUHUSM, HO U TI0 TO1aM O0YYECHIHS Ha YPOBHE CPEIHETO 00Iero oOpa3oBaHusl.

Copnepxanue 00pa30BaHMs, COOTBETCTBYIOIIEE INPEIMETHBIM pE3yJbTaTaM OCBOEHHs paloueil
NpOTPaMMBl, pacipeeaEHHBIM 0 To1aM 00yUeHHs,

CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBIaJCHHE T'€OMETPUUECKUMH MOHATUSIMHA M HaBBIKAMU
OCYIIECTBIISIOCH [TOCIEA0BATENIbHO U MOCTYNaTeNbHO, C

COOJIIOZICHNEM MPUHIMIA [PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKIIOYAINCh B OOIIYyIO
CHCTEMY T€OMETPUYECKUX MpPEACTaBICHUH 00yJaromuxcs, pacmpsis u yriuyonss e€, oOpasysl mpoyHble
MHOXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha uzyuenue reomerpun orBoautcs 2 yaca B Heaemo B 10 kiacce u 1 yac B Henemo B 11 kiacce,
BCero 3a JiBa roga ooydenws - 102 ydaeOHBIX Jaca.



COJEP)KAHHUE YYEBHOI'O KYPCA

10 KJIACC

HpﬂMLIe U IIJIOCKOCTH B MMPOCTPAHCTBE

OcHOBHbIE MOHATUSI cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb, ImpocTpaHcTBO. IloHsTHEe 00
AKCHOMAaTH4E€CKOM MOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3auMHOe pacnosoxeHue HOpsSMBIX B NPOCTPAHCTBE:  MEPECEKAIOLIMECs, MNapajuleJbHbIE U
CKpeIuBaromecs mnpsmele. [lapannenbHOCTh NMPSMBIX M IJIOCKOCTEH B NMPOCTPAHCTBE: MapajuieiIbHbBIE
HpsIMbIE B IPOCTPAHCTBE; apaJUIEIbHOCTh TPEX MPSMBIX; IapaUICIIbHOCTD NPSIMOI M INIOCKOCTH. YTJIBI C
COHAIpPaBIECHHBIMU

CTOPOHAMH; yrojl MEeXIy MNpsMbIMH B HpocTpaHcTBe. [lapanienpHOCTh MJIOCKOCTEH: mapasulenbHbIe
TUIOCKOCTH; CBOMCTBa IapajuleNbHBIX IUIOCKOCTel. [lpocreifinne mnpocTpaHCTBEHHBIE (UIYpBl Ha
TUIOCKOCTH: TETPadip, KyO, MapauieNenue; MOCTPOSHNE CEIeHHH.

[lepneHAMKYISAPHOCTh MPSIMOM M IUIOCKOCTH: INEPIEHAMKYJSIPHBIE NpsSMbIE B IPOCTPAHCTBE, MPSMBIC
napajuiebHble U NEPIIEHANKYISIPHBIE K IDIOCKOCTH, PU3HAK

MEePIEHANKYIIIPHOCTH MPSIMOM U TUIOCKOCTH, TEOPEMA O MPAMOI NEePIEHIUKYIIPHON IIIOCKOCTH. YTJIIBI B
MIPOCTPAHCTBE: YTOJI MEXIY MPSIMON U IMIIOCKOCTHIO;

JOBYT'PAHHBIA yrojl, JMHEHHBIA yrojl AByrpaHHoOro yria. IlepneHanKynsp U HakJIOHHBIC: PACCTOSHUE OT
TOYKH [0 IUIOCKOCTH, PAaCCTOSHHE OT MPSAMOW 10 IUIOCKOCTH, MPOEKUusS (UTYpbl Ha IUIOCKOCTb.
[lepneHaAUKYIAPHOCTD MIOCKOCTEH: MPHU3HAK MEPIEHANKYISIPHOCTH ABYX IUIOCKOcTeH. Teopema o Tpéx
MepIIeHANKYJIISIpax.

MHororpanHuKH

IlonsiTne MHOTOTpPaHHWKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAaHHWKA, BBIMYKJIbIE W  HEBBITYKJIbIC
MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHMKa. [Ipu3Ma: N-yrosnpHas npu3Ma; TpaHd U OCHOBAHMSI IPU3MBL;
mpsiMasg W HAaKJIOHHAs TPHU3MBI; OOKOBas ¥ IIOJIHAs TOBEpPXHOCTh Tpu3Mbl. [lapamnenenwumen,
MIPSIMOYTOJIBHBIN

napajuiesienunea U ero cBoicTra. [lupaMuaa: N-yroapHas nmupaMuja, TpaHW M OCHOBAaHWE MHPaMUJBbI;
OOKOBast ¥ TOJIHAS! TOBEPXHOCTh MUPaMHUIb; IPABUIbHAS U yCeUEHHAs MUpaMuaa. DJIEMEHThl IPU3MBbI U
nupamuabl. [IpaBuiibHbIE MHOTOTPAHHUKH: TOHATHE MPABUILHOTO MHOTOTPAHHUKA; NMPaBUIIbHAS IpU3Ma
W TpaBWIbHAs MNUpPaMHIa; NpPaBWIbHAS TPEyrojbHas NHUPaMUAa M TPaBWIBHBIA TeTpas’ap; Kyo.
[IpencraBnenue o NMpaBMWIBHBIX MHOTOIPAaHHHMKAX: OKTadp, AOAEKadp U hkocadap. CedeHus NpuU3Mbl U
MUpPaMUBL.

CumMMeTpus B TPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKM, MPAMOM, IUIOCKOCTH. JIEMEHTHI
CUMMETPHUHY B MUPAMHUJAX, TApAIIIENICITUIEaX, IPABUIBHBIX MHOTOT PaHHHUKAX.

Brruncnenne 351eMeHTOB MHOTOTPaHHHUKOB: pEéOpa, nuaronany, yrisl. [lnomans 60KOBOIH MOBEPXHOCTH U
IIOJIHOM OBEPXHOCTH MPSIMOU NMPU3MBI, TUIOIIAIb

OCHOBaHHi1, TeopeMa 0 OOKOBOI MOBEPXHOCTH NpsAMO Npu3Mbl. [1omans 60koBO# MoBe

PXHOCTH M TIOBEPXHOCTH MPAaBUIIBHOI MUpPaMHJIbI, TEOpeMa O

wiomaauyceuéHuoi nupamunsl. Ionstue 06 00béme. OObEM MUpaMUIbl, TPUIMBIL.

[MomoOubie Tenma B mpoctpaHcTBe. COOTHOINIEHHSI MEXKIY IUIOINAASMHM TIOBEPXHOCTEH, 00BEMaMmu
MOOOOHBIX TEI.

11 KUIIACC

Tesa BpameHus
Hummeaprdeckas TOBEPXHOCTh, 00pa3yomue MUJINHAPUYIECKOH MOBEPXHOCTH, OCh HHWIMHAPUIECKON
noBepXHOCTH. LluauHAp: ocHOBaHMA U OOKOBas IOBEPXHOCTH,



o0pa3yromas u 0Ch; MU0 OOKOBOH H MOJIHON MTOBEPXHOCTH
Konndeckass moBepXHOCTb, OOpa3yrole KOHHYECKOH MOBEPXHOCTH, OChb M BepIIMHA KOHUYECKOH
moBepXHOCTH. KoHyc: OCHOBaHME W BEpIIMHA, 00pa3yromas W OCh; IUIOIIAIb OOKOBOW W ITOJTHOH
MOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yIolIne 1 BEICOTa; OCHOBAaHUSI U OOKOBas HOBEPXHOCTb.
Cdepa m map: IEHTp, paamyc, AUaMETp; IUIOMIANb MOBEPXHOCTH chephl. B3zanMHOe pacrmonoxeHune
cdephl U INIOCKOCTH; KacaTeNbHas INIOCKOCTh K cdepe; ioaab chepsl
N3o0pakeHnre Ten BpalieHus Ha IIOCKOCTH. Pa3BépTKa IWInHIpa 1 KOHyCa.
KoMOuHauu Tenm BpalieHruss W MHOTOTPaHHHKOB. MHOTOTpaHHUK, OIMCAHHBIA OKoJo chepsl; chepa,
BIIMCaHHAas B MHOT'OT'paHHUK, WX TCJIO BPpALICHUS.
[lonsitue 06 oOBEme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBLHOTO
napajuienenumnena u ciieactsus u3 He€. O0bEM UIMHIPA, KoHyca. OO0BEM apa u miomanb chepsl.
[lomobubie Tema B mpocTpancTBe. COOTHOIIEHHS MEXIY IUIOIMAASIMH TIOBEPXHOCTEH, 00BEMaMu
IMOJOOHBIX TEIl.
Ceuennss mwuHApa (MApaUIeIbHO MW TMEPHEHAWKYISIPHO OCH), CeYeHHMs KOoHyca (TapamielbHOe
OCHOBAHUIO U POXOJIAIIEe Yepe3 BepIIMHY), CCUeHHs HIapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE
Bekrop Ha miockocTH B B mpocTpaHcTBe. CloKeHHE M BHIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucno. PasnokeHue BeKTopa IO TpEM HEKOMIUIaHapHbIM BekTopam. llpaBuno mnapamienenumena.
Pemenwne 3amad, CBA3aHHBIX C IPUMEHEHUEM IMPABHJ JCHCTBUM ¢ BekTopamu. [IpsiMoyrombHas cuctema
KoopauHaT B npoctpaHctBe. Koopaunatel BekTopa. [Ipocreifiive 3ajauun B KOOpAUHATAX. YTOI MEXIY
BekTopamu. CKaJsipHOE MPOU3BEICHHE BEKTOPOB. BrlunciieHne yrioB MexXIy NPSIMBIMH H IIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBINA METOJI IPY PELIEHUH FEOMETPUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JImyHOCTHBIE PE3yNBTAThl OCBOCHUS IPOTPaMMBbl Y4eOHOTO npeamera « MareMaTukay XapakTepu3yIoTCs:
I'pazknanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMH OOYYarOIIEerocsi Kak akKTUBHOTO M OTBETCTBEHHOI'O WIEHA

poccuiickoro o0ImecTBa, MPeACTaBIeHHEM O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHMS Pa3IUIHBIX

CTPYKTYp, SBIEHHH, NpPOLEAYp TIpa’kAaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHI W 1p.), YMEHHEM

B3aUMO/ICHCTBOBATH C COIIMAIbHRIMUA HHCTUTYTAMHU B COOTBETCTBHHU C X (PYHKIMSMHU U Ha3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHUE:
c(hOpPMHUPOBAHHOCTHIO POCCUHCKOM TPaXKIAHCKOW MIICHTHYHOCTH, YBOXXCHUS K MPOILIOMY U HACTOSIIEMY
POCCHIMCKOM MAaTEMAaTHUKH, ICHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHUSIM DPOCCUUCKHX MAaTEMAaTUKOB HU
pOCCHUICKON MaTeMaTU4YeCKOM IIKOJIbI, K MCIOJb30BAaHUIO 3TUX JOCTHKEHUH B APYruX HayKax,
TEXHOJIOTHSAX, chepax IKOHOMHUKH.

JyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAaHMEM [yXOBHBIX IIEHHOCTEH pPOCCHHCKOTO Haponaa; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, ITHYECKOTO IOBEJICHUS, CBSI3aHHOI'O C MPAKTUYECKHM MPUMEHEHUEM JOCTMKCHHN HAYKH H
JIESITETFHOCTBHIO YUYEHOT0; OCO3HAHMNEM JIMYHOTO BKJIA/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHYecK0e BOCIINTAHUE:
3CTETHYECKUM OTHOIICHHEM K MHUPY, BKIFOUAs ICTETHKY MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, 00BhEKTOB,
3ajga4, pemeHHﬁ, paCCY)K,HeHHﬁ; BOCHpI/II/IM'-II/IBOCTI)IO K MAarTeMaTHU4YCCKHUM aCIICKTaM pa3HI/ILIHI)IX BUI0OB
UCKYCCTBA.

dusnyeckoe BocnuTaHMUE:
c(hOPMHUPOBAHHOCTBI0 YMEHHS TNPUMEHITH MaTeMaTHYeCKUE 3HAHHMSA B HMHTEpPECax 3I0POBOIO H
Oe3omacHOro 00pa3a >KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY



3JI0POBBIO (3I0pOBOE MHUTaHKE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH M OTABIXA, PETYJIpHAs Qu3rdecKas
aKTUBHOCTB); (PU3NIECKOTO COBEPIICHCTBOBAHUS, PU
3aHATHSX CIIOPTUBHO-037I0POBUTEIBLHON IESTEIBHOCTHIO.

TpynoBoe BociuTaHue:
TOTOBHOCTBIO K TpPYAy, OCO3HAaHHWEM IIEHHOCTH TPYAOJIOOWS; WHTEPECOM K pa3invHbIM cdepam
npoeCcCHOHABLHON  JICATENLHOCTH, CBS3aHHBIM C MATEMATHKOW © ©€ MPWIOKEHUSIMHU, yMEHHEM
COBEpIIIaTh OCO3HAHHBIH BBIOOP Oyayiied npodeccud W pealn30BbIBATh COOCTBEHHBIC >KM3HCHHBIC
TUIaHBI; TOTOBHOCTBIO U
CMOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BAHUIO HA MPOTSIKEHWU BCEH KHU3HU;
FOTOBHOCTBIO K AaKTHBHOMY YyYacTHI0 B pCIICHWH MNPAaKTHYCCKUX 33734  MaTeMaTH4ecKoi
HarnpaBJICHHOCTH.

JKO0J0ru4YecKoe BOCIUTAHME:
c(OPMHUPOBAHHOCTHIO JKOJIOTUYECKOW KYyJIbTYphl, MOHWMAHWEM BIHMSHUS COLUATBLHO-IKOHOMHYECKHX
MPOIIECCOB HA COCTOSHHE TMPHPOJHON W CONMATIBHON Cpebl, OCO3HAHWUEM TIIOOATEHOIO XapakTepa
3KOJIOTMYECKUX MPOOJIeM; OpHEHTAIMel Ha MPUMCHEHUE MATEMAaTUYEeCKUX 3HAHUU I PEIICHUS 3a1ad
B 00JIACTH OKpYKatoliel cpeJibl, MIaHUPOBAHHS IMOCTYIKOB W OLEHKH WX BO3MOYKHBIX MOCIEACTBHUH JIS
OKpYXarolIeH CpebL.

IlenHocTH HAYYHOIO NO3HAHMA:
c(OPMHUPOBAHHOCTHIO MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
00I11eCTBEeHHON MPaKTHKH, IOHUMAaHHEM MaTeMaTHIeCKON
HAyKHd Kak cdepbl YelIOBEUECKOW AEATENLHOCTH, 3TAloOB €€ pasBUTHS W 3HAYUMOCTH JUIS Pa3BHUTHS
LUBUJIM3AaLMY; OBJAJCHHEM S3BIKOM MaTeMaTHKH W MAaTeMaTHYecKOM KyJIbTypoH Kak CpeacTBOM
MO3HAHHUA MHpPA; TOTOBHOCTBIO OCYIIECTBISATH IPOEKTHYIO W HCCIIEOBATENbCKYIO JESTeNbHOCTh
MHIUBHUIYaJbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yJabTaThl OCBOEHHS MpOrpaMMbl ydeOHoro mpeaMera «MaremaTruka»
XapaKTePU3YIOTCsl OBJAJICHUEM YHHUBEPCAIbHBIMU HO3HAGAMEbHBIMU OCUCMBUAMY, YHUBEPCATbHLIMU
KOMMYHUKAMUGHLIMU OCUCMBUAMU, YHUBEPCATbHOIMU PECYNAMUGHLIMU OCUCMBUAMU.

Yuusepcanvnvie nosnasamenwvnuie oelicmsus, obdecneuusaiom @opmuposanue 06a308bIX KOSHUMUBHBIX
npoyeccog 00yuarowuxcsa (0ceoeHue Memoo08 NO3HAHUA OKPYHCAIOue20 MUupa, npumMeHeHue 102UiecKux,
uccie008amenbCKux onepayull, ymeHuil pabomamso ¢ ungopmayuet).

BazoBrble jJjornyeckne neiicTBUA:
BBISBIATh M XapaKTEePH30BaTh CYIIECTBEHHBIE NPHU3HAKH MaTEeMAaTHYECKHNX OOBEKTOB, TOHSATHIA,
OTHOIICHUH MEXIy HOHATHAMH; POPMYIUPOBATH ONPEACICHUS
TOHSITHI; YCTaHABJIMBaTh CYNIECTBEHHBI NpPHU3HAK KiacCHQUKAUKM, OCHOBAaHWSA sl OOOOLICHUS H
CPaBHEHUS, KPUTEPHUU TIPOBOJIUMOTO aHAIIN3A;
BOCIIPUHIMATH, (HOPMYINPOBAaTh W MPEOOPA3OBBIBATh CYXKIEHHS: yTBEPAWUTENbHBIE M OTPHUIIATEIbHBIE,
€IMHUYHBIE, YaCTHBIE U O0IIHE; YCIOBHBIE;
BBISBISITH MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W IIPOTUBOPEYHs B (akTax, JaHHBIX,
HaONMIOCHUAX W YTBEPKICHUAX; TMpeasiaraTh KPHUTEPHU JUIS BBIABICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUMUIL;
JIeNaTh BBHIBOABI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX U MHIYKTHUBHBIX YMO3AKIIOUECHUM,
YMO3aKJIIOUECHUM 10 aHAJIOTUH;
MPOBOANTH CaMOCTOSITENIFHO JOKa3aTelhbCTBA MAaTEeMAaTHYECKHX YTBEPKIOCHHWH (TpsSMBIE UM OT
NPOTHBHOTO), BBICTPAMBATh apryMEHTAIMIO, MPUBOJIUTH MPHUMEPbl M KOHTPHIPUMEPHI; OOOCHOBBHIBATH
COOCTBEHHBIE CY)XJIEHUSI U BHIBOIBL;
BBIOMpaTh CIIOCOO pelIeHus] yueOHOW 3a1a4yn (CpaBHUBATh HECKOJNBKO BAPHAHTOB pEIlEHHS, BHIOMPATH
HanboJIee MOAXOAAIINNA ¢ y4ETOM CAaMOCTOATEIHHO BBIEIIEHHBIX KPUTEPHEB).

Ba3zoBrble uccienoBaTebcKue AeiiCTBUS:



UCTIONIb30BaTh BONPOCHI KaK HMCCIENOBATEIbCKUH HMHCTPYMEHT IMO3HAHUs; (OPMYIHPOBaTh BOIPOCHL,
¢duKcHupylomue NpoTUBOpedre, NpodIeMy, YyCTaHaBINBAaTh UCKOMOE U AaHHOE, (JOopMUpOBATH THUIOTEZY,
apryMEHTHUPOBATh CBOIO IIO3UIIMIO, MHEHUE;
MIPOBOANUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEA0BAaHUE II0 YCTAHOBIIEHUIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SBIEHHUS, MPOIECcca, BBIIBICHHIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOLIECCAMH;
CaMOCTOSITENBHO (OPMYIUPOBaTh 0000IICHHS U BBIBOJBI MO Pe3yibTaTaM MPOBENEHHOTO HAOIIOICHUS,
MCCIIEOBaHUs, OLIGHUBATh JOCTOBEPHOCTD NOJIYYEHHBIX PE3YNIBTaTOB, BEIBOJOB U 0000IIEHHIA;
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTaTh MPEATION0KEHUS O €r0 Pa3BUTHHU B
HOBBIX YCIIOBHSIX.

Pa0ota ¢ nndopmanueii:
BBISABIIAITH AehUIMTH MH(GOpMALWHU, AAHHBIX, HEOOXOAMMBIX IJIi OTBETAa Ha BONPOC WU VIS PEILCHHS
3aJauu;
BbIOMpaTh MH(GOPMALMIO W3 HMCTOYHUKOB DPA3IUYHBIX THIIOB, aHAJIU3UPOBAaTh, CHUCTEMATU3UPOBATh H
MHTEPIIPETUPOBaTh HHOOPMAIIHIO PA3IMYHBIX BUAOB U ()OPM MPEICTABICHUS;
CTPYKTYpHUPOBaTh MHYOPMALIHIO, IPEIICTABILATH €€ B Pa3INUHbIX (hopMax, MILTIOCTPUPOBAThH IPahUIeCcKy;
OLIEHMBATH HAAEKHOCTh MHPOPMALIUH TI0 CAMOCTOSTENBHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) VHueepcanbhvie KOMMYHUKAMUGHble Oelicmeus, obecneuusaiom cpopmuposannocmy
COYUANLHBIX HABLIKOG 00YUAIOUWUXCSL.

Oo0menmne:
BOCIIPHHUMATh U (OPMYIHUPOBATh CYKACHUS B COOTBETCTBHU C YCJOBHSIMH M LIEISAMH OOILEHHS; SICHO,
TOYHO, 'PaMOTHO BBIPpAXaTb CBOIO TOUKY 3PCHHA B YCTHBIX U IMMCBMCHHBIX TCKCTAX, AaBaThb IMOACHCHUA
10 X0y PELICHHS 3a/1a41, KOMMEHTUPOBATh TOyYCHHBIH PE3ybTaT;

B X0Jie¢ OOCYXICHHUS 3afaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOH TeMBbI, MPOOJEeMBl, pelaeMoit
3a/la4ud, BBICKA3bIBATh WJEW, HAIEJICHHbIE Ha TIOWCK pEIIeHHsS; COMOCTaBJISATh CBOM CYXKIEHHUS C
CYyXKACHUAMUN JPpYTrux Y4YaCTHHUKOB Juajiora, O6Hapy)KI/IBaTB pasinmyue Mu CXO0ACTBO HO3HHHﬁ; B
KOppeKTHOM (hopMe GOopMYITHPOBATh PA3HOTIIACHS, CBOH BO3PAKESHHUS;
NPEACTaBISATh PE3yNbTaThl PEUICHUs 33/1a4M, SKCIIEPUMEHTA, MCCIICA0BaHMS, MIPOCKTa; CAMOCTOATEEHO
BEIOMpATh (hOpMAT BRICTYIUICHHS C YIETOM 3a7a4 MPE3eHTAINA U 0COOEHHOCTEN ayAnuTOpHH.
CoTpyaHuyecTBo:
MOHAMAaTh W WCIOJNB30BAaTh TPEUMYIIECTBA KOMAHIHOW W WHAMBUIYaTbHOW pPa0bOTHI MPH pPEUNICHUH
yueOHBIX 33/1a4; MPUHUMATh LENIb COBMECTHOM JESITENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacrpenensTb BUABI padOT, JOTrOBapuBaThCS, OOCYKIAaTh TPOIECC W pe3ysibTaT paldoTsI;
00001maTs MHEHUS
HECKOJILKHUX JTFOJICH;
y4acTBOBaTh B IPyHNOBBIX (opMmax paboTel (0OcykaeHHs, OOMEH MHEHHH, «MO3TOBBIE IUITYPMBD) H
I/IHI)IC); BBIIIOJIHATH CBOKO YacCTh pa6OTBI U KOOpAWMHHPOBATH CBOH I[eﬁCTBH;[ C ApyruMu 4YjiCHaMHu
KOMaH/Ibl; OLCHUBATh KauyeCTBO CBOETO BKJIAJa B OOIIMH MPOAYKT MO KPUTEPHSIM, chOpMyIHPOBAHHBIM
Y4aCTHUKaMH BSaHMOHeﬁCTBHH.
3) Vnusepcanvhovle pecynamuensle oelicmaus, obecneyusaiom Gopmuposanue CmviClo6bix
YCMAHOBOK U JHCUSHEHHBIX HABLIKOE TUYHOCTIU.
Camoopranusamnus:
COCTaBJIATH TUTaH, AJITOPUTM PEIICHHs 3a7a91, BEIOMPATH CIIOCO0 pelieHus ¢ y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ YIETOM HOBOM HHGOpMAITHH.
CaMOKOHTPOJIb

BJIQJICTh HABBIKAMHU [I03HABATCJIILHOM pPEQIIEKCHU KaK OCO3HAaHUS COBEPIIACMBIX JCUCTBUH U
MBICTIUTEIHHBIX TIPOIIECCOB, HMX PE3yJIbTaTOB; BIAAETh CIIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJIA
IIpolLecca U pe3yJibTaTa pelIeHUs MaTEMaTHIECKOM 3a1a4u;

MPENBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpU PELICHUM 3alayd, BHOCUTb KOPPEKTUBHI B
JISITEIILHOCT, HAa OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX, HAWJCHHBIX OINUOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE peE3yJIbTaTa IEIM U YCIOBHUSIM, OOBSACHATH TNPUYMHBI JOCTHXKCHUS WIH
HEIOCTIKEHHS Pe3yJIbTaTOB JESATEIFHOCTH, HaXOUTh OINOKY, AaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.



NPEJIMETHBIE PE3YJIbTATDI

10 KJIACC

OnepupoBath MOHATUSIMH: TOUYKA, MPIMAasi, TUIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CICACTBHS N3 HUX MPH PELICHUH TEOMETPHUUECKHX 3a/1ad.
OnepupoBath MOHATHUSIMH: TTAPAITICTHHOCTD U MEPIIEHIUKYISPHOCTD MPSIMBIX U IIOCKOCTEH.
Knaccuduuuposars B3auMHOE PacnoioKeHue MPsIMBIX U INIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATHUSAMH: JBYTPaHHBIA Yroj, TpaHH JBYTPaHHOTO Yriia, peOpo ABYIPaHHOI'O YIJia;
JIMHEWHBIH yroy ABYrPaHHOTO YyIJia; TpayCHas Mepa JABYTPAaHHOTO YIJa.

OnepupoBaTh TOHATHUSMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKJIBI MHOTOTPAHHHK, 3JIEMEHTHI
MHOTOTpaHHHUKA, IPAaBUIIbHBI MHOTOTPaHHHUK.

PacniozHaBaTh ~ OCHOBHBIE  BWJABI ~ MHOTOTPAaHHHKOB  (MUpamula, MpU3Ma,  NPSIMOYTOJBHBIH
napasuiesnenumnesn, Kyo).

KnaccuduuupoBarb MHOTOTpAaHHWKH, BBIOMpass OCHOBaHHMSA JUIA KiIacCU(PHUKAUWU (BBIIYKIbIE H
HEBBIITYKJIbIE MHOTOTPAHHWKHM; IPABWIBHBIE MHOTOTPAHHUKH, TMPSIMBIE M HAKJIOHHBIE MPU3MBI,
napaieseuIe bl ).

OmepupoBaTh MOHATHSAMH: CEKYIIask INIOCKOCTh, CEYEHHE MHOTOIPAHHHUKOB.

OOBSCHATH MIPUHLMIBI IOCTPOSHHST CEYCHUH, HCIIONb3Ys METO/I CJICOB.

CTpouTh Ce4eHHs MHOTOTPAaHHHKOB METOJIOM CIIC/IOB, BBIIIOJHATH (BBIHOCHBIC) IUIOCKHE UYSPTEKH U3
PHCYHKOB NPOCTBIX 00BEMHBIX (PUTYD: BUA CBEPXY, COOKY,

CHH3Y.

Pematp 3alauyl Ha HaXO0XICHUC TCOMCTPUUCCKUX BCIWYUH II0 06pa3uaM Wik ajaropurMmam,
IMPUMECHAA U3BECTHLIC aHAJIUTUYCCKUE METOABLI IIPHU PCUHICHHUU CTAHAAPTHBIX MAaTCMAaTHYCCKUX 3aJad Ha
BBIYHCJICHHEC paCCTOHHHﬁ MCKAY ABYMsS TOYKaMH, OT TOYKHU 0O HpHMOﬁ, OT TOYKH OO INIOCKOCTU, MCIKIAY

CKpCHIMBAOIIUMUCA TTPAMBIMU.

Pematp 3a/la4i Ha HaXOXICHHUE IT'€OMETPUUYCCKHUX BEJINYUH II0 06pa3uaM WINW aJirOpuTMaM, MpUMECHSA
HN3BECTHBIC AHAIIUTUYCCKHUEC MCTO/IbI IIPU PCIICHUN

CTaHAAPTHBIX MATCMATHYCCKHUX 3a4a4 Ha BBIYHUCIICHUC YIJIOB MCKAY CKPCHIMBAIOIIUMHCA HNPSAMBIMU,
MCKOY HpSIMOﬁ U TJIOCKOCTBIO, MEKAY INIOCKOCTAMU, ABYI'PDAHHBIX YTJIOB.

Brrancnsate 00bEMBI U TUTIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma, MApaMHa) ¢ IPUMEHEHHEM
¢bopMyJ; BBIYHCIATH COOTHOIICHUS MEXAY IUIOMIAJAMU TOBEPXHOCTEH, OO0bEMAMU MOIOOHBIX
MHOTOTPaHHUKOB.

OnepupoBath MOHATUSIMU: CHMMETPUS B MPOCTPAHCTBE; LICHTP, OCh U MIIOCKOCTh CUMMETPHUU; LIEHTP, OCh
1 TUIOCKOCTh CUMMETPHH (PUTYPHL.

UsBnekatrp, npeoOpa3oBBIBaTH M HMHTEPIPETUPOBaTH  HMHPOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX QUIypax, MPEJCTABICHHYIO Ha YepPTekKaxX U PUCYHKAX.

[IpumensTe reomerpuueckue (akThl Uil PEIICHUS CTEPEOMETPHYECKUX 3a/1ad, MPeIIioJiararoiinx
HECKOJIBKO IIaroB PEIIeHNs], €CIIH YCIOBUsI TPUMEHEHUS 3a/1aHbI B

SBHOH (opme.

[MpuMmeHATs TpocTellne NPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI TIPH
pEIICHNN CTePEOMETPUICCKHX 33/1aY.

[IpuBoaNTs mpHUMEpHl MaTEeMaTUUYECKUX 3aKOHOMEPHOCTEH B MPHPOJAE M IKU3HH, pPAaclO3HABaTh
IPOSIBIICHHE 3aKOHOB T€OMETPHH B HICKYCCTBE.

[TpuMeHATs MONMy4YeHHBbIE 3HAHUS Ha NPaKTUKE: AaHATU3UPOBATH peajibHbIC CUTYyallud W IMPHMEHSThH
U3Y4YCHHbIC TOHATHS B TPOIECCe MOMCKA PEIICHHS MAaTeMaTHYecKH CHOPMYIMPOBAHHON IMpoOIEMBI,
MOJICTUPOBATh peajibHble CHUTyaldH Ha S3bIKE T'€OMETPHH, HCCIEJOBaTh MOCTPOCHHBIE MOJCIU C
HCIIOJTb30BaHUEM

reOMETPUIYCCKUX MMOHSATHH U TCOpEM, alrapara aJ]I‘e6pLI; pemaTh NPakKTUYCCKUE 3aJa4du, CBA3AHHBIC C
HaXO0XICHUCM I'COMCTPUICCKUX BCININH.

11 KJIACC

OmnepupoBaTh TMOHATHSIMHU: IMIIMHAPUYECKAs TOBEPXHOCTb, OOpa3ymolIfe HIHHIPUIECKOMN
HOBEPXHOCTH; IWIMHIDP; KOHHYECKas MOBEPXHOCTh, OOpa3yrolHe KOHHYECKOW IMOBEPXHOCTH, KOHYC;
cepuyeckas MOBEPXHOCTb.



Pacrio3naBate Tena BpameHus (MUIHHAP, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI TOTYUYSHHS TS BPAIICHHUS.

Kiraccudummposats B3anMHOE pacmoiokeHne chepsl U INIOCKOCTH.

OneprpoBaTh MOHITUSMU: IIAPOBON CETMEHT, OCHOBAaHHUE CETMEHTA, BBICOTA CErMEHTA; IIapPOBOM CIIOMH,
OCHOBAHME [IAPOBOTO CJI0S, BBICOTA IIIAPOBOI0 CJIOST; IAPOBOM CEKTOP.

Boruucnate 00bEMBI U TUIOINAAN MOBEPXHOCTEH TeN BpAIICHHS, T€OMETPUUCCKUX Tel ¢ MPUMCHEHHUEM
dbopmyi.

OnepupoBath MOHSATHAMH: MHOTOTPAHHHK, BIUCAHHBIA B cepy M ONMUCAHHBIA OKOJIO chepbl; chepa,
BIIMCaHHAasA B MHOTOT'PaHHUK HUJIK TCJIO BpalllCHUA.

BBIYHCIATH COOTHOIIEHHUS MEXKAY IJIOMIAASMH TTOBEPXHOCTEH 1 00bEMaMHK MOTOOHBIX TEIT.

H300paxats u3ydaemMbie PUTYPBI OT PYKH U C IPUMEHEHHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB.
BrINoNHATH (BBIHOCHBIC) IIOCKUE YEPTEIKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BU CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUYCHUA TCJI BpallICHUA.

W3Bnekath, WHTEPHPETHPOBATH M  NPeoOpa3oBbIBATh  HMHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
TEOMETPHYECKUX (PUTYpax, MPEAICTABICHHYIO Ha YePTEKaX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MIPOCTPAHCTBE.

BrINOMHATE JCHCTBUS CII0KEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXXCHHUS BEKTOpa HAa YHUCIIO,
OOBIACHATH, KAKMMH CBOMCTBAMHU OHU 00JIaafoT.

[IpuMeHsaTh IpaBUIIO NApaILICIICIUIIEAA.

OnepupoBarh MOHATHSIMHU: JICKAPTOBHl KOOPJHMHATHI B TIPOCTPAHCTBE, BEKTOpP, MOXYJbh BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJl MEKIY

BCKTOpaMH, CKAJIPHOC IPOU3BEACHNEC BEKTOPOB, KOJNIMHCAPHBIC 1 KOMITJIAHAPHBIC BEKTOPEI.

Haxomuth cymMMy BEKTOPOB H MPOW3BEICHHE BEKTOPa HA YHUCIIO, YTOJ MEXKIY BEKTOPAMH, CKAIAPHOE
IMPOU3BEACHUC, paCKIaAbIBaTh BEKTOP IO JIBYM HCKOJUIMHCAPHBIM BEKTOpPAaM.

3a,Z[aBaTL IIJIOCKOCTh YPABHCHUCM B HeKapTOBOﬁ CUCTEME KOOpAHUHAT.

[TpumenaTs reoMeTpuyueckue (akThl A PELICHHS CTEPEOMETPHYECKHX 3a/4ad, HpPEeAIoararolinx
HECKOJIBKO [IaroB PELICHUs], €CJIN YCIOBHS IPUMEHEHUS 3alaHbl B IBHOU (opMme.

Pemars mpocTeiinue reoMeTpuyecKue 3a1a4 Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1A.
Pemarp 3amaum Ha [OKa3aTeNbCTBO MaTEMaTHYECKHWX OTHOIIEHMH M HAaXOXJIEHHE Te€OMETPHYECKUX
BEJIMYMH N0 00pas3laM WM alrOpUTMaM, NPUMEHSS W3BECTHBIE METOABI NPH PEHICHHH CTaHJapTHBIX
MaTeMaTUYEeCKHX 3ajad.

IIpuMeHsaTh NpOCTEHIINE NPOrPaMMHBIE CPEICTBA U ANEKTPOHHO-KOMMYHHUKAIMOHHBIE CHUCTEMBI IIPU
pEIIEHUH CTEPEOMETPUUECKHX 3a/1ad.

IIprBOaUTE HpUMEPBl MATEMaTUYECKHUX 3aKOHOMEPHOCTEH B IPUPOJE U JKM3HHU, pPaclO3HaBaTh
IIPOSIBJIICHUE 3aKOHOB I€OMETPUU B UCKYCCTBE.

IIpuMeHATh TOJY4YEHHBIE 3HAHMS HA IPAKTHUKE: aHAJIW3UPOBAThb pEalbHbIE CUTyallMM M IPUMEHSTh
W3y4YCHHBIE MOHSATHA B MPOILECCE IONUCKA PEIIeHHS MaTeMaTHdecKH CHOPMYIUPOBAHHOM IMPOOIEMBL,
MOJEJIMPOBATh PEalbHbIE CUTYALIMU HA SA3bIKE T€OMETPHUHU, UCCIIE0BATh IIOCTPOCHHBIE MOJIE

JI C UCTIOIb30BAHUEM

TeOMETPUUYECKHX TMOHATHHA M TEOpeM, ammaparta aureOphl; peliaTh MPaKTUUYeCKUe 3afadd, CBS3aHHBIE C
HaXO0KJI€HHEM F€OMETPUIECKUX BEJINYHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No || HaumeHoBaHuUe pa3aeioB U TEM KonunuectBo yacos ‘ DnekTpoHHbIC (IU(PPOBEIE)
/1 MPOTPAMMBI Beerol|[Koutposnssie|[Tpakrnueckne 00pa3oBaTelIbHBIC PECYPCHI
paboTsI paboThI
1 Brenenue B crepeoMeTpuio 10 [[bubmuoreka [IOK
https://m.edsoo.ru/7f415e2e
2 I[IpsiMbIe U IOCKOCTH B 12 1 [[Bubauroteka [JOK
npoctpancTse. [lapannensHocTs https://m.edsoo.ru/7f415e2e



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

Ne || HanmeHnoBaHue pa3iesioB U TEM ‘ KonngecTBo yacos ‘ OnexTpoHHbIe (II(PPOBHIE)
/1 POrpaMMmBbl Beero| Kourponshsie| [Ipaktnaeckue 00pasoBaTelIbHBIE PECYPCHI
paboTsI paboThI
‘ Hl‘[pSIMI:IX U IJIOCKOCTEN H H H H
3 [leprieHAMKYISAPHOCTD TIPSIMBIX U 12 [[bubmuorexa [JOK
MJIOCKOCTEN https://m.edsoo.ru/7f415e2e
4 VTa61 MEXIy IPSIMBIMA U 10 1 [[Bubmauoreka [JOK
TUIOCKOCTAMH https://m.edsoo.ru/7f415e2e
5 MHoOTrOorpaHHUKH 11 1 [[bubmmoreka [JOK
https://m.edsoo.ru/7f415e2e
6 O0BbEMBI MHOTOTPAaHHUKOB 9 1 [[Bubmauoreka [JOK
https://m.edsoo.ru/7f415e2e
7 [ToBTOpEHHME: CEUEHHMS, PACCTOSHUS 4 1 [[Bubauroteka [JOK
1 yTJIbl https://m.edsoo.ru/7f415e2e
‘I[o6aBHTL CTPOKY
OBIIEE KOJIMYECTBO YACOB T10 68 5 0 [[bubnmorexa ITOK
[TPOT'PAMME https://m.edsoo.ru/7f415e2e
11 KUIACC
Ne HaumeHoBaHue pa3ziesioB ¥ TeM KonuyecTBo yacoB | DneKTpoHHbBIE (IU(PPOBHIC)
n/m MPOrpamMMBbI Beero|| Komrponbibie TpaKTHueckue 00pazoBaTenbHbIE PECYPCHI
paboThI paboThI
1 Tena BpameHus 12 [[Bubmuoreka [IOK
https://m.edsoo.ru/7f415e2e
2 OOBEMEI Te 5 1 [[Bubnmorexa ITOK
https://m.edsoo0.ru/7f415e2e
3 BeKkTopbl U KOOPIUHATHI B 10 1 [[BubaunoTexa IJOK
POCTPAHCTBE https://m.edsoo.ru/7f415e2e
4 [TosTOpEHUE, 0000IIEHHE, 7 1 [[Bubmuoreka IJOK
CHCTeMATU3ALHsl 3HAHHUH https://m.edsoo.ru/7f415e2e
‘I[O6aBl/lTb CTPOKY
OBILEE KOJIMYECTBO YACOB 110 34 3 0 [[bubmnorexa [IOK
[TPOTPAMME https://m.edsoo.ru/7f415e2e

YYEBHO-METO/IMYECKOE OBECIMEUEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3BATEJIbHBIE YUEBHBIE MATEPWJIBI JJISI YAEHUKA

Astopsr: JI.C.Atanacsn, B.®.byry3os, C.b.Kagomues, 2.1".ITo3nsaxk, U,1.}1Oues

N3 panuenoaroToBieHo 1Mo Hay4YHbIM pyKOBOACTBOM akajaemuka A.H.Tuxonosa

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA


https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f415e2e

A.N.Epmios, B.B.I'omo6opoasko, A.C.Epmosa. Anredpa. I'eometpust. CaMOCTOSTEIBHBIC H

KOHTpousbHBIE padoThl. 10-11 xmacchr.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubanorexa I{OK https://m.edsoo.ru/7f414736



https://m.edsoo.ru/7f414736

