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IMosscHUTETHLHAA 3aMUCKaA

Pabouasi mporpamma yueGHoro mipeamera «[eomerpusi» fis 9 Kimacca — pa3paboTaHa Ha
ocHoBe @efiepasbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeNbHOTO CTaHZAPTa OCHOBHOTO OOIIero
obpa3oBaHus, yTBepKAeHHass MHUHUCTePCTBOM oOpa3oBaHusl M HaykKd oOT 17.12.2010r. Ne 1897,
[Mpuka3oB MuHo6pHayku Poccum ot 29.12.2014 N 1644, ot 31.12.2015 N 1577 «O BHeceHUU
usmenenuit B8 ®I'OC OOO ot 17 mekabps 2010 . N 1897», T'eomerpusi. Pabouast rporpamMma K
yuebHuky JI.C.AtaHacsiHa ¥ [Jpyrux. 7-9 Kijaccel: mocobue pjisi yuuTeneil 0061jeobpa3os.
yupexzgenuii / B.®.Byty3oB. - 2-e u3g., gopab. - M.: Ilpocsemenue, 2013 u yueOHUKa 751
obujeobpa3oBaresibHBIX  yupexkaeHnid [eomerpusi. 7-9 kmaccel: yueb. panas obijeobpasoBar.
OpraHu3aluii C Mpul. Ha 31eKTpoH. HocuTene / [JI.C.ArtaHacsiH, B.®.ByTy30B, C.b.KagomieB u
ap.]. - 3-e u3g. - M.: I[Ipoceeiienue, 2015;

Pabouas iporpamma ormpaetcs Ha YMK OOITIOOO MBOY «bepe3oBckast COILLl», yueGHbIH 111aH
Ha 2022— 2023 y4eOHbIii TOA.

Ilesmm: pa3BUTHe y yYall[UXCsl TMPOCTPAHCTBEHHOTO BOOOPaXKeHHs U JIOTUYeCKOTO MBIIIIIeHHST
MyTéM CHUCTEMATHUECKOTO W3y4YeHUS CBOMCTB TeOMeTpUUecKuX GUryp Ha IUIOCKOCTH U
TIPUMEHEeHUsI STUX CBOMCTB TPY PellIeHUH 3a/jad BBIYUCIUTETHFHOTO U KOHCTPYKTUBHOTO XapaKTepa.
Cy1ecTBeHHasi pOJib TIPH 3TOM OTBOZAUTCS Pa3BUTHIO reOMeTpUYeCKOW MHTYULIWH.

3agaun:

® - HAyuyWTh YYAlIMXCs BBINOJHATH JAEHCTBUSI HAJ, BEKTOpaMU KaK HarpaB/eHHBIMU
OTpe3Kamu;

® -[I03HAKOMHUTh C HCIIO/b30BaHMEM BEKTOPOB M MeTO/a KOODAWHAT TPU pelleHuu
reoMeTpUUeCKUX 3a/1auy;

® - Da3BUTb yMeHHe YUallUXCsl IPUMEeHSITb TPUTOHOMEeTPHUUeCKU arrapar npu
peILIIeHUH TeOMeTPUUECKUX 3a/1au;

® - DPACHIMPUTb 3HAHUS YYAIUXCS 0 MHOTOYTO/IbHUKAX;

® - pPacCMOTpETh MOHSATHS AJTUHBI OKPY)KHOCTHU Y TUIOL[A/IU KPyTa AJIsl UX BBIUMC/IEHUS;

® - M03HAKOMUTD YYAIIUXCS C TIOHSATHEM [IBIDKEHHSI U €T0 CBOWCTBAMU;

¢ - [aTh Haya/IbHOe IIpeACTaB/ieHre O Te/laX U ITIOBEPXHOCTAX B IIPOCTPAHCTBE.

Ilnanupyemsblie pe3y/1bTaThl 0CBOEHHUS y4eOHOr0 MpeMeTa

O6yuarowjutics Hayyumcs:

*  LeJIeTI0/IaTaHuI0, BK/TOYAst TIOCTAHOBKY HOBBIX LieJieid, IpeoOpa3oBaHMe MPaKTHUe CKOH
3a/jauy B TI03HABATe/IbHYIO;

e  CaMOCTOSITe/IbHO aHA/IM3MPOBAaTh YCIOBUS [JOCTU)KEHUS 1]e/Id Ha OCHOBE YU€Ta Bbl/e/IeHHBIX
yUuUTesIeM OPUEHTHPOB [IeMCTBHSI B HOBOM yueOHOM MaTepHasie;

e  TIAHUPOBATh MYTH JOCTWKEHUS Liefiel;

*  a/IeKBaTHO OLIeHWBaTh NMPABWJILHOCTh WU OIIMOOYHOCTD BHITIONIHEHUS yueOHOI 3a1aun. Ee
00BEKTHUBHYIO TPYHOCTb U COOCTBEHHBIE BOSMOKHOCTH €€ PelleHusT;

*  0CO3HAHHOe BjaJieHue JIOTUYeCKUMU JIeMCTBUSIMHU OTIpe/ie/IeHHst TIOHSATUM, 00001IeHws,
yCTaHOBJIEHUSI aHaJIOTHH, K/lacCU(UKAL[MM Ha OCHOBE CaMOCTOSITe/TbHOTO Bbibopa
OCHOBaHUM U KPUTEPUEB, YCTAaHOB/IEHUE POJOBU/IOBBIX CBSI3eH;
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yCTaHaB/IMBaTh NIPUUMHHO-C/I€ZICTBEHHBIE CBSI3U; CTPOUTH JIOTUUECKOE PacCyKeHHe,
YMO3aK/TFOuU€HHe U BbIBO/IBI;

CO3/IaBaTh, IPUMEHSITh U TTPe0bpa30BbIBaTh 3HAKOBO-CUMBO/IMUECKHE CPeCcTBa. Moe/u 1
CXeMBbI /ISl PellleHUsT YUeOHBIX 1 TI03HABaTe/IbHbIX 3a/]ay;

OpraHM30BbIBaTh YUeOHOE COTPYAIHUUECTBO U COBMECTHYIO /IeSITEJTBHOCTD C YUUTEIEM U
CBEPCTHUKAMHU: OMPe/eIATh LieJId, pacrpeeneHre GYHKIMM U PO/iel yUaCTHUKOB,
B3aUMo/ieiicTBHe U 0011He criocobbl paboThl; yMeHHe paboTaTh B TpyMIe: HaXOAUTh 001Iee
pellieHre U pa3peliaTb KOHPIMKTbI HA OCHOBE COI/IaCOBaHMsI TIO3UIHMI U yueTa HHTePeCoB;
C/lyuaThb TlapTHepa; GopMy/IMpOBaTh, apryMeHTUPOBATh U OTCTAaMBaTh CBOE MHEHUE;
c(hOopMHUPOBAaHHOCTh YueOHOM U 001I[eTI0/Ib30BaTe/TbCKOM KOMITETEHTHOCTH B 00/1aCTH
WCTI0/Ib30BaHKsI MHGOPMAL[OHHO- KOMMYHHUKAITMOHHBIX TEXHOIOTUH;

TiepBOHaYa/IbHbIE TIPe/ICTaB/IeHHs 00 HUIesX U O MeTO/laX MaTeMaTHKH Kak 00
YHHBEPCA/bHOM sI3bIKe HayKW U TEXHUKH, O CPe/ICTBE MO/Ie/IMPOBAHUS SIBJIEHUM 1
TIPOLIECCOB;

BUZIETb MaTeMaTHUECKYIO 3a/lauy B KOHTEKCTe MPOOIeMHOM CUTYaIU B IPYTHX
JMUCLIMTUIMHAX, B OKPY>KAIOLIeH KU3HH;

HaAXOZIUTh B Pa3/IMUHBIX UCTOUHUKAX WH(POPMAIUI0, HeOOXOAUMYIO /ISl peLIeHHST
MareMaTh4yeCcKUx rpobieM, U Mpe/iCTaB/IAThL ee B MOHATHOM (opMe, IPUHKUMATh pellleHre B
YCJIOBUSIX HETIOTHOMN Y M30BITOYHOM, TOUHOU 1 BEPOSTHOCTHOUW WH(OPMaLUH;

TIOHUMAaThb U UCTI0/Ib30BaTh MaTeMaTHUeCKKe CPeiCTBa HAITIIAHOCTH /ISl WUTFOCTPALIUH,
WHTEepIIpeTaLyH, apryMeHTaluy;

BBIJJBUraTh TUIIOTE3bI [TPU PEIIeHUH YUeOHbIX 3a/1au ¥ TTIOHMMaTh HeoOXOAUMOCTh UX
TIPOBEPKH;

TIPUMEHSITh UHAYKTUBHBIE U IeIyKTUBHbBIE CIT0COOBI PACCY’>KIeHHUH, BUAETh Pa3/IMUHbIe
CTpaTeruu pelieHus 3a1ay;

TIOHUMAaTh CYIIIHOCTh aITOPUTMHUECKHX MPeJNUCaHui U YMeHUe 1eMCTBOBaTh B
COOTBETCTBUH C TIPE/I/IOXKEHHBIM a/ITOPUTMOM,;

CaMOCTOSITE/THO CTAaBUTh 11€JTH, BLIOUPATh M CO3/1aBaTh alTOPUTMBI /ISl PeIIeHUsT YueOHbIX
MaTeMaTHUeCKUX npobsiem;

apryMeHTHPOBaTh CBOKO TOUKY 3PEHMs], CTIOPUTb U OTCTaMBaTh CBOIO TIO3ULIHIO He
BPaKZieOHBIM /1/1s1 OTITIOHEHTOB 00pa3oM;

3a/laBaTh BOIPOCHI, HEOOXOAMMBIE [I7Isi OpPraHU3al[ii COOCTBEHHOM /IeATeIbHOCTH U
COTPYAHUYECTBA C MapTHEPOM;

OCYILeCTB/IATh B3aUMHBIN KOHTPOJ/Ib U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOJUMYIO
B3aHMOIIOMOIIIb;

a/IeKBaTHO UCII0/Th30BaTh PeUb /7Sl TUIAHUPOBAHUS U PETYJISILIMY CBOEH JIeTeTbHOCTH;
a/IeKBaTHO MCII0/Ib30BaTh PeUeBble CPE/ICTBA /IJISl PEIIeHUs pa3/IMUHBbIX KOMMYHHUKAaTUBHBIX
3a/lau; B/Ia/IeTh YCTHOW U MTMCbMEHHOW PeUbl0; CTPOMTh MOHO/IOTHUECKOe KOHTEKCTHOE
BbICKa3bIBaHHUE;

OpraHW30BbIBaTh U TVIAHUPOBATh YUeOHOe COTPYAHUUECTBO C YUMTEIEM U CBEPCTHUKAMH,
OTIpeiesisTh e/ U GYHKI[UM YUaCTHUKOB, CIIOCOOBI B3aUMO/IeHCTBHS; TI/IAHUPOBATh 00IIMe
criocobbl paboThI;

OCYILeCTBJIATh KOHTPOJIb, KOPPEKILIUIO, OLI€HKY ZIeHCTBUI MapTHEPA, YMETb yOeXK1aTh;
paboTarthk B IpyIire — yCTaHaB/IMBaTh paboure OTHOIIeHHs, 3()(HeKTUBHO COTPYAHHUYATD U



Cr1Ioco6CTBOBATh MPOAYKTUBHOW KOOTepariiy; MHTErpUpOBAThCS B TPYIITy CBEPCTHHUKOB U
CTPOUTH MPOAYKTHUBHOE B3aUMO/IeMCTBHE CO CBEPCTHHKAaMU U B3POC/IbIMUY;

e 0CHOBaM KOMMYHUKAaTHBHOMW pediekcuy;

*  KCIIO/Ib30BaTh a/leKBaTHbIE SI3bIKOBbIE CPEJICTBA [i/Is OTOOpa’keHHsl CBOMX UYBCTB, MbIC/IEH,
MOTHBOB U TIOTPeOHOCTeN;

» oroOpakaTb B peuu (orucaHue, 00bsICHEHHE) COoZlepKaHHe COBepIIIaeMbIX AeHCTBUM KaK B
(hopme rpomkoi

e  COLMAIM3MPOBAaHHOM peud, Tak U B (popMe BHYTPEHHEN peuu.

e OOyuarowuticsi No/sAyuUm 603MO}CHOCMb HAYYUMbCS:

*  YUWUTBIBATh U KOOPAWHUPOBATh OT/INYHbIE OT COOCTBEHHOU TIO3ULIUM IPYTUX JIFO/IEH B
COTPYAHUYECTBE;

*  YUUTBIBATh pa3Hble MHEHHsI U UHTepeChl U 000CHOBBIBaTb COOCTBEHHYHO MO3ULIHIO;

* TIOHUMAaTh OTHOCHUTETHHOCTb MHEHUU U MOJXO/I0B K PELIeHHI0 Mpo01eMbl;

e TPOAYKTHUBHO pa3peliaTh KOHMIUKTHI HA OCHOBE yUéTa MHTEPECOB U TIO3ULIUH BCeX
YUaCTHUKOB, TIOMCKA U OLIeHKU

e  aJIbTEPHATHBHBIX CIIOCOOOB pa3pellieHrsi KOH(IMKTOB; 0TOBapUBATHCS U MPUXOJUTH K
00111eMy pelleHHI0 B COBMeCTHOM /lesiTe/IbHOCTH, B TOM YKC/Ie B CUTYalluX CTOJKHOBEHHSI
WHTEpeCoB;

o Oparh Ha cebsi MHULIMATHUBY B OPraHW3al[il COBMECTHOTO JIeliCTBUS (ZieJI0BOe JIUZIEPCTBO);

*  OKa3bIBaTh MOAJEPKKY U CO/leHiCTBUe TeM, OT KOTO 3aBUCHT [JOCTIKeHHe 11eii B
COBMECTHOM IesiTe/TbHOCTH;

*  OCYILIECTB/SATH KOMMYHUKATUBHYIO peIeKCHI0 KaK 0CO3HaHHe OCHOBAaHWM COOCTBEHHBIX
JleMCTBUM U [1eMCTBUM NapTHEPa;

e B IIpoLjecce KOMMYHMKALIMU JOCTaTOYHO TOYHO, [1OC/IeZ0BaTebHO U MOHO Mepe/jaBaTh
MapTHEPY HeoOXoAUMYI0 MH(OPMALIMIO KaK OPUEHTHP /171 TIOCTPOEHUS 1eMCTBUS.

e 0OCHOBaM pe(IeKCHBHOTO UTeHWUS;

*  CTaBWUTh MPOO/IEMY, apTYMEHTUPOBATh €€ aKTyalbHOCTb;

*  CaMOCTOSITebHO MPOBOJUTDL UCC/Ie[JOBaHe Ha OCHOBe TIPUMEeHeHHsT MeTO/IOB HabmoieHust 1
9KCIIePUMEHTa;

CopepxaHue yueOHOro mpeameTra

1-3. IToBTOpeHue. (2 4) Bekropsl. (8 ) Metoz koopauHar (10 u)

ITonsitrue BekTOpa. PaBeHCTBO BeKTOPOB. C/i0)KeHME U BbIUMTAaHHWE BEKTOPOB. YMHOXEHUE BeKTOpa
Ha uuc/10. PasjiokeHre BeKTOpa MO JBYM HeKO/UIMHeapHbIM BeKTopaM. KoopauHaTel BeKTopa.
[Tpocrerimue 3afauu B KOOpAUHATax. YpaBHeHUsI OKPY)KHOCTHU U NIPAMOM. IIpriMeHeHye BeKTOPOB 1

KOOP/MHAT TIPY PEIIeHUH 3a/1au.
4. COOTHOLLIEHWS MEXXIV CTODOHAMU U VIVIaMU TpeyroasHuka (11 u)

CHHYyC, KOCMHYC W TaHreHC yria. TeopeMbl CHHYCOB U KOCHHYCOB. PellleHHe TpeyrojibHUKOB.
CkassipHOe T1pou3Be/ieHre BEKTOPOB U ero IIpUMeHeHre B reOMeTprUYeCcKrX 3ajavax.

5. JInyHa oK HOCTHU Y Oo01aab Kpyra (12 u

[IpaBuibHBIE MHOTOYTO/ILBHUKHA. OKPY>XHOCTH, OINKCAHHasi OKOJIO TNMPaBU/IBHOIO MHOIOYTOJIbHUKA U
BMcaHHas B Hero. [locTpoeHue TpaBU/IBHBIX MHOIOYTO/JIBHUKOB. [InvMHa OKpyxHOCTU. Ilnomanb



Kpyra.

6.[IBMKeHus (8 u)

OrtobpakeHre TUIOCKOCTH Ha cebs. Ilonsitre fBwkenusi. OceBasi M 1jeHTpasbHas CUMMETDUH.
[TapannensHei nepeHoc. [ToBopoT. HanoxkeHus v ABKeHUSI.
7. HauanbHble cBeieHVs 13 cTepeoMeTpud (8 u)

[Tpeamet crepeomeTpusi. ['eomeTpuueckwe Tejla W TOBEPXHOCTU. MHOTOTPAHHUKHU: TPU3Ma,
rapasiiesieniriesl, TMpamMua, (OpMysibl il BBIUKC/IeHWs WX O0BEMOB. Tefma W TOBEPXHOCTH
BpallleHUsT: LIWUHAD, KOHYC, cdepa, m1ap, GopMy/bl AJis BBIYUCIEHUS UX TUIONIA/IeH TTIOBEPXHOCTEeH
11 00BEMOB.

8. O6 akcromax reoMeTpun (2 4.)

Beceza 06 akcMomMax reoMeTpHH.
9. IToBTOpenue. Pemrenue 3aaau (7 4)

TEMATUYECKOE IVNIAHUPOBAHUE

Ne m\ [Kosi-Bo TaTa [Kop-

n [HaMeHOBaHUe TeMbI UacoB  [IpoBe- PeKTH-
neHust OBKa

1 [BexTOpbI 8

1.1 [ToHsiTHE BeKTOpa 2

1.2 (C/10)KeHre U BEIUMTaHUEe BEKTOPOB 3

1.3 Y MHO)KeHHe BeKTOPOB Ha UKCJI0 1

1.4 [ [piMeHeHre BeKTOPOB K pelleHUI0 3a/1a4 2

==Y

2 [MeToa KoopauHaT 0

2.1 KoopauHaTel BeKTOpa

2.2 [TpocTeriive 3alauM B KOOpAWMHATAX

2.4 PerieHve 3a1au

2
2
2.3 Y paBHEHHe OKPY)KHOCTH. Y paBHeHHe NPSIMOU 3
2
1

2.5 |[KonmpoabHas paboma Ne 1 no meme «Bekmopbl. Memoo
KOOpOUHamM»

3 CoOTHOLLIEHUA MeXX/y CTOPOHAMH U YI/IaMHU 11
TpeyrosibHUKa. CKa/isipHOe Npou3Be/ieHHe BeKTOPOB

3.1 (CHHYC, KOCUHYC TaHI'eHC yrJa

3.2 (COOTHOLIEHYS] MeXK/ly CTOPOHAMU U YIlaMU TPeyroJIbHUKA

3.4 PerieHve 3a1au

3
4
3.3 (CKasisipHOe TIPOU3Be/IeHre BEKTOPOB 2
1
1

3.5 |K0Hmponbnaﬂ padoma Ne 2 no meme «CoomHouwieHus1
MeotcOy cmopoHamu u y2namu mpeyzo/abHuUkd. CKansipHoe
npouseedeHue 8eKIMOpPO8»

4 JIMHA OKPY)KHOCTH H IVIOIA/{b Kpyra 12

4.1 [ TpaBu/IbHBIE MHOTOYT'OJIHUKHU

4.2 /I711Ha OKPY>KHOCTH M II/IOLIA/Ib Kpyra

4.3 PertieHue 3a/1au

NTWl~TH~

4.4 oHmpoabHas paboma Ne 3 no meme «/[auHa
KPYHCHOCMU U N/10ujadb Kpy2a»




5 BHOKeHHe 8
5.1 [ToHsiTHe BV KeHUsi. CUMMeTpUs 3
5.2 [TapasisienibHBIN MTepeHOC U TOBOPOT 3
5.3 PerieHne 3a1a4 1
5.4  |[KommpoabHas paboma Ne 4 no meme «/JeudceHue» 1
6 IHauabHbIE CBeeHHs U3 CcTepeoMeTpHUH 8
6.1 MHOrOrpaHHUKY A
6.2 Tena 1 MOBePXHOCTH BpallleHUs] A
7 06 aKcHOMax reoMeTpuu 2
8 [IoBTOpEHMeE 9
8.1 PernieHue 3a/1au 8
8.2  |Mmozoeas KoHmpoibHas paboma 1

II/ITOI‘O 4acoB
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