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ITOSICHUTEJIbHAS 3AIITNCKA

l'eomerpust sBisieTcss omHUM M3 6a30BbIX KypCOB Ha YPOBHE CpemHero o6lero ob6pasoBaHMs, TaK KaK OOecreurBaeT BO3MOKHOCTD
M3YUYeHUST AVCUMIUIMH €eCTeCTBEHHO-HAyYHOM HaNpaBJIeHHOCTM M IPEAMETOB T'yYMaHMUTApHOTO IMKJA. [TOCKONBbKY JIOrMYecKoe MBbIIIUIEHME,
dbopMupyemMoe mpu U3ydeHU 0O0YyUaIOIIMMICS TOHATUITHBIX OCHOB I€OMETPUH, IPU TOKa3aTeIbCTBE TEOPEM U MOCTPOEHNUM EITOYKY JIOTUUECKUX
YTBEPKIEHUI TpPU pPelIeHnM TeoOMeTPUYeCKMX 3afad, YMEeHMe BbIABUTaThb M OINPOBEpPraTh I'MIIOTE3bl HENOCPEICTBEHHO WMCIIOIb3YIOTCS TIPU
pellleHN 3a/1a4 eCTeCTBEHHO-HAyYHOI'O IMKJIa, B YAaCTHOCTY (GU3NYECKUX 3aau.

Llenb ocBoeHMs mporpaMMbl yueOGHOro Kypca «['eomerpus» Ha yrJiyGJIEHHOM YpOBHE — pPasBUTHE MHAVBUIYAIbHBIX CIIOCOOHOCTEN
00YYaoIINXCST TPU M3YUYEHUM TeOMeTpUM, KaK COCTaBJISIIOIIEN IpeaMeTHOM obsiactu «Marematuka M mHGOpMaTMKa» depe3 obecrieyeHue
BO3MOYXHOCTM TPUOOpEeTEeHMs] M MCIOJb30BaHUS OoJsiee TJIYyOOKMX TeOMETPUUECKUMX 3HAHMII U [OEeMCTBUM, CHeUMGbUUHbIX TeOMeTpUM, U
HEOOXOAMMBIX )1l YCITELTHOTO ITPodecCroHaTbHOro 06pa3oBaHmsl, CBSI3aHHOTO C UCIIOJIb30BaHMEM MaTeMaTUKMA.

[IpyopuTeTHBIMM 3amayamMy Kypca TeOMeTpuyM Ha YIJIyOJIEHHOM YpPOBHE, PACIIMPSIONMMM M YCUJIMBAIOIIMMU KypC 6a30BOTO YPOBHSI,
SIBJISTIOTCST:

paciiMpeHne TpPeACTaBJIeHNsI O TeOMeTpuM KaK YacTyM MMPOBOM KYJbTYpPbl M (OPMMPOBAaHME OCO3HAHMSI B3aMMOCBSI3Y T€OMETPUM C
OKPY>KAIOIIM MUPOM;

dbopmupoBaHMe TPeCTaB/IeHMsI O TIPOCTPAHCTBEHHBIX UTYpaxX KakK O BaXKHEMIIMX MaTeMaTUUYeCKUX MOJIEJISIX, TTO3BOJISIIOIIMX OMUChIBATh U
M3y4yaTh pasHble SIBJIEHNUSI OKPY>KAIOIIero Mmupa, 3HaHue TOHSITUITHOTO arfmapara 1o paszgeny «CtepeoMeTpusi» yueGHOTO Kypca reoMeTpum;

dbopMmpoBaHMe yMeHMS BJIafleTb OCHOBHBIMM MOHSITUSMM O ITPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMM CBOVICTBAMM, 3HaHME TEOPEM,
dbopmMys U yMeHMe UX IPUMEHSTb, YMEHUS TOKa3bIBaTh TEOPEMbBI M HAXOIUTh HECTAHIAPTHBIE CIIOCOOBI pellleHus 3aaY;

dbopmupoBaHye yMeHUST pacliO3HaBaThb HAa YepTeskax, MOJEJSIX M B PealbHOM MMpPe MHOTOTPAHHMKM M TeJia BpallleHMs, KOHCTPYMPOBATh
reoMeTpuyecKye MOZIeu;

dbopMMpoBaHMEe MOHMMAHMS BO3MOKHOCTM aKCHMOMAaTUMUYECKOTO IMOCTPOEHMS] MaTeMaTU4YeCKuX Teopuil, GOpMUpOBaHME TMOHMMAHUSI POJIA
aKCMOMATMKU TIPU TTPOBENEHNUM PACCYKIEHUI;

dbopMupoBaHue yMeHUsI BIaieTh METOIAMM TOKA3aTeJbCTB U aJlTOPUTMOB pelleHMs], YMEeHUSI UX MPUMEHSTb, POBOJUTDb J0Ka3aTebHbIe
paccykieHusT B XOlie pellleHMs] CTepeoOMeTpPUYecKMX 3aJau M 3amay C MpaKTUYeCKUM cojfepskaHueM, (GopMupoBaHMe IpenCcTaBJIeHus] O
HEOOXOIMMOCTY HOKAa3aTeJIbCTB MpPU OOOCHOBAaHMM MaTeMaTUUECKUX YTBEPXKIEHUM M PpOJM aKCHMOMATUMKM B IPOBENEHMM [IeIYKTUBHBIX
pacCy>KaeHuis;

pasBUTME ¥ COBEPIIEHCTBOBAHME WMHTEJ/UIEKTYaJbHbIX M TBOPYECKUX CIIOCOOHOCTEM OOyYalolmmxcs, I03HAaBaTe/JIbHOM aKTUBHOCTH,
MCCJIeIOBATEIbCKUX YMEHUM, KPUTUUHOCTY MBIIILJIEHNSI, MHTepeca K U3YUeHUIO TeOMEeTPUN;



dbopmupoBaHme GyHKIMOHATBHOM I'PAMOTHOCTH, PeJIEBAaHTHOM TeOMETPUM: YMEHMS paclio3HABATh MPOSIBJIEHMS] T€OMETPUUECKUX TTOHSITUM,
0OBEKTOB ¥ 3aKOHOMEPHOCTE} B PeaIbHbIX KM3HEHHBIX CUTYAIMSIX U TIPU U3YUEHUM OPYTUX YUEOHBIX MTPEeAMETOB, ITPOSIBJIEHMS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEN, MOJeJIMPOBAHMS PeaIbHbIX CUTYAIMIA, MCCIeOBaHMSI IIOCTPOEHHBIX MOJesel, MHTEPIIpeTalu MOJTYYEeHHBIX Pe3yJIbTaToOB.

OcHOBHBIMM cOfepyKaTeJbHbIMM JIMHMSAMM yueOHOro Kypca «['eomerpusi» B 10-11 xiaccax sBisiorcs: «IIpsmble M IUIOCKOCTM B
IIPOCTpaHCTBe», «MHOrorpaHHuKn», « Teja BpaieHus», « BeKTOpbl 1 KOOPAMHATHI B IIPOCTPAHCTBE», «[IBIKEHMS B IPOCTPAHCTBEY.

CdopmysmposarHoe Bo PI'OC COO TpeboBaHME «yMeTh ONMEPUPOBATH MOHATUSIMI», PeJIEBAHTHBIMYM Te€OMETPUM Ha YTyOJIEHHOM YPOBHE
obyuennst B 10-11 xiaccax, OTHOCUTCSI KO BCEM COAEepsKaTeJIbHbIM JMHMUSIM YuyeOHOro Kypca, a (OpMHMPOBaHME JIOTMUYECKUX YMEHUI
pacrpenesnsieTcsl He TOJIbKO O COAepKaTe/IbHbIM JIMHUSIM, HO U 110 TogaM obyuenust. ComepikaHyue o6pa3oBaHisi, COOTBETCTBYIOIIEE MPeAMETHbIM
pesysbTaTam ocBoennst @emepaabHOM paboyent MPOrpaMMbl, pacIpeleIEHHBIM 10 roiaM 00y4YeHMsI, CTPYKTYPMUPOBAHO TaKMM 0Opa3oM, YTOObI KO
BCEM OCHOBHBIM, NPUHIMIIMAJIBHBIM BOIIpOCaM OOyvarolIMecss oOpalllajich HEOTHOKPATHO. OTO TO3BOJIIET OpPraHM30BaTh OBJIAJIEHNE
reoMeTPUUYECKMMY MTOHSTUSIMM Y HaBbIKaMM MOC/IENOBATEIBHO Y MOCTYIATEbHO, C COOTIOEHNEM TTPUHIMIIA IPEEMCTBEHHOCTHM, & HOBbIE 3HAHMUS
BKJIIOYATh B OOIIYIO CUCTEMY T'eOMETPUUYECKMX IMPEeACTaBIeHN O0YydYalomMXCs, paclumpssi M yrIyossst e€, o6pasysi IpOYHble MHOXKECTBEHHbBIE
CBSI3N.

[Tepexon K M3yYEeHUIO reOMeTpUM Ha YIIyOJIEHHOM YPOBHE ITO3BOJISIET:

co3maTh ycJioBus a5l avddepeHnmanyy o6ydeHnst, MOCTPOEHNS MHAVBUAYAJTbHBIX 0O0pPa30BaTeIbHbIX MTPOrpamMM, 06eCIIeunThb yITyOIEHHOe
M3y4yeHe TeOMEeTPUM KaK COCTaBJISIONIEN yueOHOro mpeagmMera « MaTemaTuka;

MMOATOTOBUTh OOYYAIOMMXCS K IPOJO/DKEHMIO W3YUeHMs] MaTeMaTMKM C YYETOM BbIOOpa Oymymen mnpodeccuy, obecrieunBast
MPEeEeMCTBEHHOCTb MEXKIY OOIIMM 1 MpodeccuoHaTbHbIM 0O0pa3oBaHMEM.

Ha nsyuenue yue6HOro kypca «I'eomerpusi» Ha yriyb6aéHHoMm ypoBHe otBoauTtcs 204 yaca: B 10 kinacce — 102 yaca (3 yaca B Hezieno), B 11
kiacce — 102 yvaca (3 yaca B HefieJTi0).

COJEPXAHUE OBYYEHUSA

10 KJIACC

IIpsiMbIe ¥ IJIOCKOCTHU B IIPOCTPAHCTBE

OcHoBHbIE TIOHATUS CcTepeomeTpuy. Touka, IpsgMas, IIOCKOCTb, IIPOCTPAaHCTBO. IloHATME 00 aKCHMOMAaTUUeCKOM IIOCTPOEHUM
CTepeoOMeTPUI: aKCHMOMbI CTEPEOMETPUN U CJIEICTBUS U3 HUX.

BsauMHOe pacrojioskeHue MpSIMbIX B IIPOCTPAHCTBE: IlepeceKalolyecs, IapajulejibHble M CKpellMBaiolyecs mpsiMble. IIpusHaku
CKpeIlMBaIOIIMXCS MpsMbIX. [lapa/yieIbHOCTh MPSIMBIX U IIJIOCKOCTEN B IMPOCTPAHCTBE: MapaJljiejibHble IPSIMbIe B IIPOCTPAHCTBE, IapalIe/IbHOCTh
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TPEX TMPSMbIX, Mapa/UIeJIbHOCTh TMPSIMON M IUIOCKOCTU. [lapajuiesibHOe U IeHTpasbHOE MPOeKTHMpoBaHue, mzobpaskenne ¢uryp. OCHOBHbBIE
CBOJCTBA Mapa/IeJIbLHOTO TMPOeKTUpoBaHus. V3o6paxkeHne ¢uryp B mapauiesibHOM MPOEKIMK. YTJIbl C COHAIPaBJIEHHBIMM CTOPOHAMM, YTOJI
MeKAY MPSMbIMM B TIpOCTpaHCTBe. [TapaielbHOCTh TJIOCKOCTEN: Mapasuie/ibHble TIJIOCKOCTH, CBOVICTBA MapaJlIesIbHbIX IIocKkocTeli. [IpocTermme
IIPOCTPaHCTBEHHbIE (GUT'YPhI HAa TVIOCKOCTH: TETPasip, MapasuliesielnIie]l, TOCTPOeHe CeUeHMIA.

[TeprieHAMKYISIPHOCTD TIPSIMOM U TIJIOCKOCTM: TIePIIEeHIMKYJISIPHBIE TIPSIMbIe B ITPOCTPAHCTBE, IPSIMble MapalyieJibHbIe U MePIeHANKYJ/ISIpHbIe
K TUIOCKOCTM, TPU3HAK IEePIeHANKYJISIPHOCTM TPSIMOM ¥ IUIOCKOCTHM, TeopeMa O TMPSIMOM TMepHeHIMKYJISIPHOM IIocKocTh. OpTOoroHasbHOE
npoeKkTupoBaHue. [leprneHauKysIsIp M HAKJIOHHBIE: PACCTOSIHME OT TOYKM IO TVIOCKOCTHU, PACCTOSIHME OT MPSIMOM IO TUIOCKOCTH, MTPOEKIMST (PUry pbl
HAa IJIOCKOCTb. [leprieHanKyIIpHOCTD TVIOCKOCTEN: MTPU3HAK MEePIEHIUKYJIIPHOCTY ABYX IJIOCKOCTeN. Teopema 0 TPEX MepreHauKyIsipax.

Yrabpl B MPOCTPAHCTBE: YroJI MEXAY MPSIMOM M IIJIOCKOCTbIO, MBYTPAHHbBIV YTOJI, JIMHEMHBIM YrOJI IBYTPAHHOTO yrIJa. TpEeXrpaHHbIA U
MHOTrorpaHHblie yribl. CBOMCTBA MVIOCKMX YIJIOB MHOTOrpaHHOroO yrja. CBOMCTBA IJIOCKMX M IBYTPAHHBIX YIJIOB TPEXTPAHHOTO YTJia. TeopeMbl
KOCMHYCOB M CMHYCOB JIJI1 TPEXTPAHHOI'O yTIJIa.

MHororpaHHMKM

Bunbl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: n-yrospHas mpusma, NMpsMasi M HaKJIOHHAsT MPU3Mbl, OOKOBasi M IOJTHAs
MOBEPXHOCTb TMpu3Mbl. [lapasutesnenumien, MPsSIMOYTOJIbHBIM TapajuleJieluIle] ¥ €ero CBOMCTBa. Kparuaiiime myTM Ha ITOBEPXHOCTHU
MHororpaHHuka. Teopema Diuiepa. [IpoctpaHcTtBeHHast Teopema [Iudaropa. Ilupamupa: n-yrosbHas mupamupia, NMpaBUIbHAs U yCEUYEHHAS
nupamuabl. CBoMCTBa pédep M OGOKOBBIX I'PaHel MpPaBWIbHOV MupamMuabl. [IpaBuibHbIe MHOTOTPAHHMKN: TpPaBWIbHAS MPU3Ma M IMpaBUJIbHAS
nMpamuza, MpaBUIbHAs TPeyrojibHas MMUpamMuia U MPaBUIbHBIN TeTpasap, Kyb. [lpencraBieHne O MpaBWIbHBIX MHOTOTPAaHHMKAX: OKTa’3AD,
IOEeKasAp M MKOCAdIP.

BbrunciieHne 31eMeHTOB MHOTOI'PDAHHUKOB: peéGpa, AuaroHaau, yribl. [Liomanb GOKOBOM MOBEPXHOCTM Y TOJHOV MOBEPXHOCTU IPSIMON
MIPU3MBI, TUIOIIAIb OCHOBaHMIA, TeOpeMa 0 GOKOBOM MOBEPXHOCTY MIPSIMOIL Mpu3Mbl. [L1o1iagb 60KOBOM OBEPXHOCTY Y TIOBEPXHOCTY TTPABMIIBHOM
MMPaMIJIbl, TEOPEMA O TUIOLIAIM YCEUEHHO MPaMUIbI.

CummeTpust B TIPOCTPAHCTBE. ODJIEMEHTbI CUMMMETPUM TPAaBWIbHBIX MHOTOTpaHHMKOB. CHMMeTpusi B IpPaBWIBHOM MHOTOTIPaHHUKE:
CUMMeTpPUSI Napasiiesienuiiea, CUMMETPUS MPaBUIbHbBIX TTPU3M, CUMMETPUS IIPAaBUIbHOM MTUPaMU/IbI.

BekTopbl M KOOpAMHATHI B IPOCTPAHCTBE

[ToHATUSI: BEKTOp B IMPOCTPAHCTBE, HYJIEBOM BEKTOp, [JIMHA HEHYJEeBOTO BEKTOpa, BEKTOPbI KOJUIMHEeapHble, COHAIpaBjieHHbIe WU
IIPOTMBOIIOJIOKHO HaIpaBJIeHHbIe BEKTOPbI. PaBeHCTBO BEKTOPOB. [leiCTBMS C BEKTOpaMU: CJIOKEHMEe U BbIUMTAHME BEKTOPOB, CyMMa HECKOJIbKUX
BEKTOPOB, YMHOXXeHMe BeKTopa Ha umciao. CBoycTBa cyiokeHUs BeKTopoB. CBOMCTBa YMHOKeHMsT BeKTopa Ha umncio. [IoHATHe KoMIUTaHapHbIe
BeKTOphbI. [Ipr3HaK KOMIUIAaHAPHOCTY TPEX BeKTOpoB. [IpaBuio mapasnienenumnena. TeopeMa O pasyioXkeHMM BEKTOpa MO TPEM HEKOMIJITaHAPHBIM



BekTOpaM. [IpsitMmoyrosibHas cucrema KoopamuHaT B mpocTpaHcTBe. KoopayHatel BekTopa. CBsI3b MeXXAY KOOpPAMHATAMM BEKTOpa M KOOPAMHATAMM
TOYeK. Yroa Mmexxay BekTopamu. CKasipHOe TTpou3BeieHe BEKTOPOB.

11 KJIACC

Tena BpanieHus

[ToHATUS: UMIMHIpPUYECKAs] TOBEPXHOCTh, KOHMYECKAs TOBEPXHOCThb, cdepuueckasi MOBEPXHOCTb, oOpasyolye MHoBepxHocTei. Tesa
BpallleHMs: IUIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BsaumHoe pacnososkenne cdepsl U IIOCKOCTH, KacaTeabHasl INIOCKOCTb K cdepe.
N3o6paskeHne Tes BpalleHus Ha TIockocTy. Pa3BépTka mmmHapa u Konyca. CuMmmeTpust cdepsl 1 1apa.

0O61wém. OcHOBHBIE CBOVICTBA 0O0BEMOB Tesl. Teopema 06 06BEME MPSIMOYTOJILHOTO Tapauiesienunena u caeactsus n3 Heé. O6bEM PSIMON U
HaKJIOHHOM IPU3Mbl, IMJIMHAPA, MMpaMuabl 1 KoHyca. OOBEM I1apa U IIapOBOTO CErMeHTa.

Kom6uHatum Tes BpallleHusI ¥ MHOTrOrpaHHMKOB. [IpusMa, BIucaHHas B IMJIMHAP, ONMMCaHHAs OKoJIO HuauHApa. [lepeceuenue cdepsl u
mapa C IUIocKocThio. Kacanme mapa m cdepbl IMI0CKOCThIO. [IOHSTME MHOrOrpaHHMKa, OMMCAHHOTO OKOJIO cdepbl, cdepbl, BOIMCAHHOW B
MHOT'OI'PaHHMK MJIY TeJIO BpallleHMs.

[Tomaabk MOBEPXHOCTM LWIMHApPA, KOHyca, IUomaab cdepbl 1 eé uvacreir. [Tomobue B mpoctpaHcTBe. OTHOIIEHMEe 0O6BEMOB, ILIOIIAAEN
MOBepxXHOCTel Momo6HbIX Guryp. IIpeo6pasoBanne momobusi, romoTeTHs. PellleHne 3a1au Ha MVIOCKOCTY C MCIIOJIb30BaHMEM CTEPEOMETPUUECKUX
METO/IOB.

[TocTpoeHne ceyeHMii MHOTOTPAaHHMKOB ¥ TeJI BpallleHMs: CeueHus] IIMHApa (TlapauieJIbHO ¥ TEePIeHAVKYJ/ISIPHO OCU), CEUeHMsT KOHYyca
(mapaJuiesibHble OCHOBAHMIO M IIPOXOASIIE Yepes3 BepIIMHY), CeUeHMs 111apa, MeTOIbI IIOCTPOEHMSI CEUeHUI: MeTOf, CJIeIOB, METOl BHYTPEHHETO
MIPOEKTUPOBAaHMSI, METO/I, IIepeHOCa CeKYIIeN IIJIOCKOCTH.

BekTopbl M KOOpAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHcTBe. OmepaiMy Hajn BeKTOpaMy. BeKTOpHOe yMHOXXeHMe BeKTOpoB. CBOMCTBAa BEKTOPHOTO YMHOXEHUS.
[TpssMmoyrosibHas cucTeMa KOOpAMHAT B rpocTpaHcTBe. KoopauHarel BekTopa. PasnoskeHne BekTopa mo 6asucy. KoopaMHaTHO-BEKTOPHBIN METOZ,
TIPY pEeleHN TeOMETPUUYECKMX 3aay.

JBMmxeHNsI B IPOCTPAHCTBE

IBmkenus npocrtpaHctBa. Otobpaskenns. [IBvskeHust u paBeHcTBO ¢uryp. OOlme CBOCTBA ABVDKeHU. Buibl IBMKEHUI: TTapauIeTbHbIN
MepeHoC, IeHTpaIbHasl CUMMETPUS, 3epKajibHasi CMUMMETPMSI, TIOBOPOT BOKPYT IpsiMoii. [Ipeob6pasoBanus nomo6us. [Ipsvast u cepa dittepa.



IIJIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSI VUEBHOI'O KYPCA «EOMETPUS» (YIJIYBJIEHHBIYI YPOBEHDb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUS

JINYHOCTHBIE PE3VJIbTATbI

1) rpaxkgaHCcKOe BOCIIMTAHME:

chOpPMUPOBAHHOCTb TPAXKIAHCKONM IMO3MLMM OOYYaIoIIerocss KakK aKTMBHOTO M OTBETCTBEHHOTO WIeHa POCCUMICKOrO OOIIecTBa,
MIpefCTaB/IeH/e O MaTEMaTUUECKMX OCHOBAaX (PYHKIIMOHMPOBAHMS Pa3IMUHBIX CTPYKTYD, SIBJIEHUN, MTPOIEAYP IPaskaaHCKOro obiectBa (BbIOOPHI,
OIPOCHI U IPYTOE), YMEHME B3aMOIEICTBOBATD C COLMAIbHBIMM MHCTUTYTAaMM B COOTBETCTBUM C X QYHKIMIMM M Ha3HAUEHMEM;

2) maTpMOTUUYECKOe BOCIMTAHHE:

Cc(hOpMMPOBAHHOCTb POCCUMCKON TPaKIAHCKOM WAEHTUYHOCTM, YBAKEHMSI K IIPOIIOMY ¥ HACTOSIIIEMY POCCUIMCKON MaTeMaTUKM,
IIEHHOCTHOE OTHOIIIEHME K JTOCTUKEHUSIM POCCUIICKMX MATEMATUKOB ¥ POCCUIICKOM MaTeMaTUYeCKO IIIKOJIbl, MCIIOJb30BaHMe 3TUX JOCTVKEHMIA
B APYIUX HayKaX, TEXHOJIOTUAX, chepaX SKOHOMUKY;

3) IyXOBHO-HPAaBCTBEHHOE BOCIIUTAHMUE:

OCO3HaHME JyXOBHBbIX II€EHHOCTE POCCUIICKOTO Haponaa, ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO ITOBEIEHMS,
CBSI3aHHOTO C MPAKTUYECKUMM IPUMEHEHMEM [OCTUMKEHUIM HAyKM U [eATeIbHOCTbIO YYEHOrO, OCO3HAHMEe JIMYHOTO BKJIaJa B IOCTPOEHME
YCTOMYMBOrO OYAYIIETO;

4) acTeTYECKOE BOCIUTaHMe:

3CTETUUECKOEe OTHOIIIEHMEe K MUPY, BKJIIOUas 3CTETUKY MaTeMaTUMYECKMX 3aKOHOMEPHOCTEN, OOBEKTOB, 3ajau, pelleHuil, pacCysKIeHu,
BOCITPMMMUYMBOCTD K MaTeMaTUUECKUM acIleKTaM pas3/IMYHbIX BUIOB MCKYCCTBA;

5) pusnueckoe BocniuTanme:

chOpMUPOBAHHOCTb YMEHMsI MPVYMEHSITh MaTeMaTUUeCKMe 3HaHUSI B MHTepecax 3A0POBOTO M 6Ge30macHOro obpasa >KM3HU, OTBETCTBEHHOE
OTHOIIIEH)E K CBOEMY 3[0pOBBIO (3MOpOBOe MuUTaHMe, cOATaHCMPOBAHHBIN PEKMM 3aHATUMI M OTAbIXa, peryispHas (usmyeckas aKTUMBHOCTD),
(dbusMUeckoe COBEPIIIEHCTBOBAHME MTPU 3aHATUSIX CIIOPTUBHO-03IOPOBUTEIBHON ESITETbHOCTHIO;

6) TpyzOBO€E BOCIUTAHMeE:



TOTOBHOCTD K TPY[Y, OCO3HaHMEe LIEHHOCTY TPYHOJII00MS, MHTepeC K pasiMuyHbiM chepaM MpodeccuoHaIbHOM AesITeTbHOCTM, CBSI3aHHBIM C
MaTeMaTUKOM U €€ MPWIOXKEHUSIMY, YMEHMe COBepIaTh OCO3HAHHBIN BbIOOpP OymyIien mpodeccuy M peaan3oBbIBaTb COOCTBEHHbIE JKM3HEHHbIE
TJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTMUeCKOMY OOpa30oBaHMIO M CaMOOOpa30BaHMIO HA TMPOTSKEHMM BCEM KU3HU, TOTOBHOCTDH K
aKTMBHOMY YYaCTUIO B PeIlleHMM MPAaKTUUECKUX 3a/1a4 MaTeMaTnueCKOii HalpaBJeHHOCTY;

7) 3K0JIOTMYeCKOoe BOCIUTaHMe:

Cc(hopMMPOBAHHOCTD 3KOJOTMYECKONM KYJIbTYPbI, IOHMMaHME BIUSHMSI COIMATbHO-3KOHOMUYECKMX MPOIECCOB HAa COCTOSIHVME TTPUPOIHON U
COLIMAJIbHOV Cpe[bl, OCO3HAHMe II00aJIbHOTO XapaKTepa 5KOJIOTMYeCKMUX MpoOJieM, OpMeHTalMs Ha MpUMEHEHMe MaTeMaTUYeCKUX 3HAHUM [IJIs
pellieHMsI 3aa4 B 006JIaCTV OKPY’KAIOIIEN Cpe/ibl, IVIAHUPOBAHME MTOCTYIKOB Y OLIEHKM UX BO3MOYKHBIX TTOCJIEACTBUIA IJIs1 OKPYSKAIOLIEN CpeJibl;

8) 1leHHOCTM HAayYHOrO IO3HAHUS:

Cc(hOpMMPOBAHHOCTD MMPOBO33PEHMSI, COOTBETCTBYIOIIEr0O COBPEMEHHOMY YPOBHIO pa3BUTUSI HAayKuM M OOIIECTBEHHON ITPAKTUKM,
MOHMMaHMe MaTeMaTUUYeCKOM HAayKM KakK cdepbl YeI0BEYECKON AeSITeIbHOCTY, 3TAllOB €€ PasBUTUS ¥ 3HAUMMOCTY [IJI Pa3sBUTUS IIVMBUIM3ALINM,
OBJIaJIeHME SI3bIKOM MaTeMaTUKM M MaTeMaTMUYeCKOM KyJIbTYpOlM KakK CpeICTBOM IIO3HAHMUS MMUPA, TOTOBHOCTb OCYIIECTBJISITb IPOEKTHYIO U
MCCJIEIOBATEIbCKYIO IESITeIbHOCTh MHAVBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VYJ/IbTATbI

IlosnaBaTe/IbHbIE YHUBEPCATIbHbIE YUeOHbIE NeiCTBUS

Ba3oBble jiornueckue AeiCTBUS:

BBISIBJISIT M XapaKTepU30BaThb CYIIECTBEHHbIE IPU3HAKM MaTeMaTUUECKUMX OOBEKTOB, IOHATUM, OTHOIIEHMI MEXIY TOHSITUSIMMU,
dbopMyIMpoBaTh OINpeneeHNs TMOHATHIA, YCTaHABIMBATh CYIIECTBEHHbI MpPMU3HAK KiaaccuduKaimm, OCHOBaHUS JiT OOOOIIEHUSI M CpaBHEHMS,
KPUTEPUM TTPOBOAVIMOTO aHA/IN3a;

BOCIIPMHMMATb, (GOPMYJIMPOBAaTh M MPeOOPA30BbIBATh CYKAEHMS: YTBEPAUTEIbHbIE U OTpUIIATE/IbHbIE, €OVHNYHbIE, YaCTHbIE U OOIIMe,
YCJIOBHbIE;

BBISIBJISITb MaTeMaTU4ecKyue 3aKOHOMEpPHOCTM, B3auMMOCBSI3M M TIPOTUBOpeuns B (BakTax, MaHHBIX, HAOJIOOEHUSIX U YTBEPKIEHUSX,
npefJjiaraTb KpUTEpUM JIJisk BbISIBJIEHMSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JleJIaTh BBIBO/IBI C MCIOJIb30BaHMEM 3aKOHOB JIOTVIKM, TeTYKTUBHBIX M MHIYKTUBHBIX YMO3aK/IIOUEHMI, YMO3aK/IIOUEHMI 110 aHAJIOTUN;

MIPOBOAUTH CaMOCTOSITEJIbHO JOKAa3aTeJbCTBA MaTEMAaTUUECKMX YTBEPXKIEeHUN (TIpSIMble ¥ OT MPOTUBHOIO), BBICTPauBaTh apryMeHTaIuIO,
MIPUBOANUTD MPUMEPBI ¥ KOHTPIIPUMEPbI, 0O0CHOBBIBATbH COOCTBEHHBIE CYKAEHNS U BbIBOJIbI;



BbIOMpATh CIOCOO pelleHMs yueOHOM 3aauy (CpaBHMBATh HECKOJIbKO BapMaHTOB pellleHMs], BbIOMpaTh Hambosiee MOAXOMASIIUI C YUETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

BasoBble ucciiefoBaTeIbCKMe JeCTBUS:

MICITOJIB30BATh BOIPOCHI KaK MCC/IeIOBAaTeIbCKUI MHCTPYMEHT IO3HaHMsI, (GOpMYy/IMPOBaTh BOIPOCHI, (MUKCUPYIOIIME MPOTUBOpPEUNe,
po6JieMy, YCTaHaBIMBATh MICKOMOE U TaHHOe, GOPMIMPOBATh IMIIOTE3Y, ApryMEHTHPOBATh CBOIO TO3UIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIbHO CIIJIAHMPOBAHHbIN KCIIEPUMEHT, UCCIeJOBaHMe M0 YCTaHOBIEHUIO OCOOEHHOCTEe) MaTeMaTUYeCKOro OObeKTa,
SIBJIEHMSI, TIPOIIECCA, BBISIBJIEHMIO 3aBMCUMOCTEN MEKAY 00beKTaMu, SIBJIEHUSMM, ITPOIIeCCaMU;

CaMOCTOSITeJIbHO (opMy/IMpoOBaTh OOOOILEHMS ¥ BbIBOABI IO pe3yjbTaTaM IPOBEAEHHOTO HAOIOAEHUS, MCCIeIOBaHMS, OIEHUBATb
JIOCTOBEPHOCTD TOJIYYEHHBIX PE3Y/IbTAaTOB, BHIBOJIOB ¥ OOOOIIIEHNIA;

MIPOTHO3MPOBATh BO3MOKHOE Pa3sBUTHME MTPOIIECCA, a TAK’KE BbIIBUTATD MPEITOIOKEHNS O €r0 Pa3BUTUM B HOBBIX YCJIOBUSIX.

Pa6oTa ¢ uHdopmanmeii:

BBISIBJISITh JeULMThl MHGOPMAIY, TaHHBIX, HEOOXOAVMMBIX IJIs1 OTBETAa Ha BOIIPOC M /ISl PellieHMs] 3afaun;

BbIOMpaTh MHGOPMAIMIO M3 MCTOUYHWMKOB Pa3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATU3MPOBATb M MHTEPIPETHPOBATH MH(OpPMAIINIO
Pa3JIMYHBIX BUIOB U (DOPM ITPEICTABIIEHMNS;

CTPYKTYpPUPOBaTh MHGOPMAIINIO, TIPEICTABJIATh €€ B pa3/IMUHbIX (popMax, MITIOCTPUPOBATh rpaduuecK;

OIIEHMBATh HAJIEKHOCTh MHGOPMAIIMY TI0 CAMOCTOSITEIbHO CHOPMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHbIE YHUBEPCAIbHbIE YU€OHbIE JIeMCTBUS

Oo6urenne:

BOCIIPMHUMATh ¥ (POPMYIMPOBATh CYKAEHMSI B COOTBETCTBUYM C YCJIIOBMSIMM U LIEJISIMU OOGIIEHMs], SICHO, TOUYHO, IPaMOTHO BbIpakaTb CBOIO
TOUYKY 3p€HMA B YCTHBIX U IIMCbMEHHbLIX TEKCTAaX, 1aBaTb IOACHEHMS 110 XOOYy pelleHM 3a4au, KOMMEHTPOBAaTb HOJIy‘-IeHHbIﬁ pe3yabTar,

B XO/ie OOCY3KIeHMS 3a1aBaTh BOIIPOCHI IO CYIIECTBY OOCY3KIaeMOi TeMbI, ITPpOOJIEMbI, pelllaeMoi 3aJaull, BbICKa3bIBaTh MM, HalleJIEHHbIE
HAa TIOUCK peIlIeHNsI, COTIOCTABJISATb CBOY CYKIEHMS C CY>KIEHUSIMU IPYTUX YUaCTHUKOB AMAIOTa, OOHAPYKUBATh Pa3inyume U CXOLCTBO MO3ULINIA, B
KOPPEeKTHOM opme GopMyIMPOBaTh Pa3HOTIACKS, CBOY BO3PasKeHMS;

IIPENCTAaBISITh Pe3yJIbTaThl PeIlleHMs 3aaun, SKCIIePUMEHTA, MCC/IeNOBaHMSI, TPOEKTa, CAMOCTOSITEIbHO BBIOMPATh (GOPMAT BBICTYIIJIEHUS C
YUYETOM 3a/1a4 MMPe3eHTalyM M 0COOEHHOCTEN ayaUTOPUMN.

PerynsaTuBHbIe YHUBEpPCA/IbHbIE YUeOHbIE JeVCTBUS
Camoopranmusanus:



COCTaBJIATh IUIAH, QJTOPUTM peIIeHus] 3aJauM, BbIOMpPATb CIIOCOO pelleHns C YYETOM MMEIOIMIMXCS pPecypcoB M COOCTBEHHbBIX
BO3MOYKHOCTENM, apr'yMEHTMPOBATh ¥ KOPPEKTUPOBATh BAPMAHTbI PEIIEHMII C YYETOM HOBOM MHGOPMALINMN.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN MHTE/VIEKT:

BJIQIETh HAaBbIKaMM ITO3HABATEIbHOM pedJieKcuy Kak OCO3HAHMSI COBEPIIAeMbIX IECTBUIM M MBICJIUTENbHBIX MPOIECCOB, UX PE3YJIbTaTOB,
BJIaJIeTh CIIOCOOAMM CaMOITPOBEPKM, CAMOKOHTPOJIS ITPOIlecca 1 pe3yJibTaTa pelieHys MaTeMaTiYeCKOM 3a1aun;

MpeABUIETh TPYAHOCTY, KOTOpPblE MOT'YT BO3HMKHYTbH IPU PEIIeHUM 3aJaui, BHOCUTb KOPPEKTUBBI B [IESITEJIbHOCTb Ha OCHOBE HOBBIX
06CTOATENbCTB, JAHHBIX, HAMAEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEN;

OIIEHMBATb COOTBETCTBME Pe3ysIbTaTa eI U YCIOBUSIM, OOBSICHITh MIPUUMHBI JOCTVMKEHMSI WJIM HEJOCTVKEHMSI Pe3YJIbTaTOB AEeSITEIbHOCTH,
HaXOAUTb OIIMOKY, JaBaTh OIEHKY IMPUOOPETEHHOMY OITBITY.

CoBMecTHas JeATe/IbHOCTD:

MOHMMATh ¥ MCIIOJIb30BaTh IPEMMYILECTBA KOMAaHIHOM ¥ MHIOMBUAYAJIbHOM pabOThI MpM pelleHMM YYeOHBbIX 3a[ay, MPUHMMATb I1ejIb
COBMECTHOM [IeSITeJIbHOCTH, IVIAHMPOBATh OPraHU3alMI0 COBMECTHOVM PabOoThI, pacipenessTh BUObl paboT, JOroBapmMBaThCs, 0OCYKIATh IPOLIeCC
" pe3yJibTaT paboThbl, 0606IIATh MHEHMST HECKOIbKUX JIIOMIEN;

Y4aCTBOBATh B I'PYIIOBBIX opMax paboThl (06CYKIeHMsI, 0OOMEH MHEHMI, «KMO3T'OBbIE IIITYPMbI» Y VMHbBIE), BHITIOJHSITH CBOIO YaCTh PabOThI
M KOOPAVHMPOBATb CBOM HENCTBMSI C OPYTMMM UYJ€HAMM KOMAaHAbI, OIIEHMBATh KaueCTBO CBOErO BKJaAa B OOIIMI MPOAYKT IO KPUTEPUSIM,
chOpMYJIMPOBAHHBIM YYaCTHMKAMY B3aMMOIEMCTBMSI.

INTPEAMETHBIE PE3VJIbTATbI

K xonmy 10 Ky1acca o6y4arommiicss HayUnTCs:

e CBOGOIHO OIEPMPOBATh OCHOBHBIMM MOHSITUSIMM CTEPEOMETPUM TIPY PELLIeHNM 3aau M ITPOBEIeHNM MaTeMaTUIYeCKUX pPacCyKIeHNIT;

® IIPMMEHSITb aKCMOMbI CTEPEOMETPUM U CJIECTBUSI U3 HUX TIPU PEIIeHNM TeOMEeTPUUYECKUX 3a1ay;

e KIacCcMGUUMPOBATh B3aMMHOE pPACIIOJIOKEeHMe TMPSIMbIX B IMPOCTPAHCTBE, IJIOCKOCTEN B MPOCTPAHCTBE, TPSIMbBIX M IIJIOCKOCTEN B
MIPOCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH MOHSTUSIMM, CBSI3aHHBIMM C yIJIaMM B IPOCTPAHCTBE: MEXKIY IMPSMbIMM B IIPOCTPAHCTBE, MEXKIY IPSIMON U
IIJIOCKOCTBIO;

e CBOOOAHO OMEPUPOBATH MOHATUSIMMU, CBSI3aHHBIMM C MHOTOT' PAaHHMUKAMIU;

e CBOOOAHO pacCIO3HAaBaTh OCHOBHbBIE BMUbI MHOTOTPAHHMKOB (MIpM3Ma, MMpaMua, IPSIMOYTOJIbHBIN Tapasiyiesennres, Ky0);

e KIaCCUGUIMPOBATh MHOTOTPAaHHMKM, BEIOVPAst OCHOBAHMS JJIsI KjaccuduKarmm;



CBOOOJHO OINEpPUPOBATh MOHITUSIMU, CBSI3aHHBIMM C CEUEHMEM MHOTOIPAaHHMKOB TVIOCKOCTBIO;

BBITIOJTHATD TapasijieIbHOE, IIEHTPAIbHOE U OPTOTOHAIbHOE MPOEKTHPOBaHMe GUryp Ha MJIOCKOCTb, BBITIOIHSITh M300paxkeHust puryp Ha
MIJIOCKOCTH;

CTPOUTb CeUeHMS] MHOTOTPAHHMKOB Ppa3IMYHBIMM METOHaMM, BBITIOJHSTH (BbIHOCHbBIE) IIJIOCKME YEePTEXU U3 PUCYHKOB MPOCTHIX
06bEMHBIX GUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCJISITh IUIOLIAAM [TOBEPXHOCTE MHOTOI'PAaHHMKOB (IIpU3Ma, M1pamMiua), TeOMeTpuIYecKux Tesl ¢ puMeHeHreM Gopmyi;

CBOOOMHO OIEPUPOBATh MOHATUSIMU: CUMMETPUSI B IPOCTPAHCTBE, IIEHTP, OChb M IUIOCKOCTb CUMMETPWUM, IIEHTP, OCb M IIJIOCKOCTb
CUMMeTpUM GUrypsi;

CBOOOHO OMEepUpPOBaTh MOHSATUSIMMU, COOTBETCTBYIOLLMMY BEKTOPAM M KOOpPAMHATaM B ITPOCTPAHCTBE;

BBITIOJTHSTH IEVICTBUS HaJl BEKTOPAMMU;

pelaTh 3a7auM Ha JIOKA3aTeJIbCTBO MaTEMAaTMYECKMX OTHOIIEHUI M HaXOXXIEHMEe TeOMEeTPUYECKUX BEeIUUMH, TPUMEHSSI M3BEeCTHbIe
MEeTO[IbI TIPY pellleHMM MaTeMaTUUeCKX 3a/lau MOBbILIEHHOTO ¥ BICOKOT'O YPOBHSI CJIOKHOCTH;

MIPUMEHSITh IPOCTENIIE TTPOrpaMMHbIE CPEACTBA M 3JIEKTPOHHO-KOMMYHMKAIMOHHBIE CUCTEMbI TPY DPEIIeHUM CTEPEOMEeTPUUYECKUX
3a/1ay;

U3BJIEKATh, MMPe0OPa30BbIBATh ¥ MHTEPIIPETUPOBATh MHPOPMAIIMIO O MMPOCTPAHCTBEHHBIX €OMETPUUYECKUX (Urypax, mpeacTaBIeHHYIO
Ha yepTexkax U pUCYHKaX;

MIPUMEHSTD MMOJyYeHHbIE 3HAHMS Ha MPAKTHUKE: CPaBHMBATh M aHAIM3MPOBAThb peasibHble CUTYyallVM, IPUMEHSITh U3YUEHHbIE TTOHSTUS B
mpoiiecce MoucKa pelieHns MaTeMaTuyecku copMyIMpoOBaHHON MPoOeMbl, MOAEIMPOBATh peasibHble CUTYalMM Ha SI3bIKe TeOMETpPUH,
MCCJIEIOBATh MTOCTPOEHHbIE MO/ C UCIIOb30BaHMEM TeOMETPUYECKMX ITOHSITUI M TEOPEM, allllapaTa aJiredppl, pelaTh MPakTUIeCcKue
3a/1a4M, CBSI3aHHbIE C HAXOXKIEHMEM reOMeTPUUECKUX BeJIMUNH;

MMeTb IIpe/iCTaB/ieHNs 00 OCHOBHbBIX 3Tanax pa3BUTHSI TEOMETPUM Kak COCTaBHOM YacTu dhyHIaMeHTa Pa3BUTUST TEXHOJIOTUIA.

K konmy 11 Kracca o6yvaronmiicss HayInTcs:

CBOOOIHO OIEepUPOBATh TMOHSITUSIMM, CBSI3AHHBIMM C IMJIMHAPUYECKONM, KOHMUECKON U CepuyecKoii IMOBEPXHOCTSIMMU, OODBSICHSITDH
CIIOCOOBI MTOTyUeHNS;

ONepUpOBaTh MOHSATUSIMM, CBSI3aHHBIMM C T€JIAMU BPAILleHMs: IIVUIMHIPOM, KOHYCOM, chepoii 1 11apoM;

pacro3HaBaTh TeJa BpaieHus (IMIMHAP, KOHYC, cdepa U 11ap) 1 06bSICHITDH CITIOCOOBI MOJTyYeHMs TeJl BpallleHUsT;

KJIaccuUIMpoBaTh B3aMMHOE pacroyioskeHue chepbl U MIOCKOCTH;
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BBIYMCJIATh BEJMUYMHBI 3JIEMEHTOB MHOTOI'DAHHUKOB M TeJ BpalleHusl, 0ObEMBI U IIOMIAAM TIOBEPXHOCTE!I MHOTOIPAaHHUKOB U Tej
BpallleHNsI, TeOMETPUYECKUX TeJl C IpUMeHeHeM hopMyJT;

CBOOOJHO OIMEpMPOBaTh MOHITUSIMU, CBSI3aHHBIMM C KOMOMHAIMSIMM TeJT BpallleHMs ¥ MHOTOTPDaHHMKOB: MHOTOTPAaHHMK, BIIMCAHHBIN B
chepy 1 onmcaHHBIN OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOI'PAHHMK MJIM TeJIO BpallleHus;

BBIUMCJIATh COOTHOILIEHMS MEKIY TUIOIIAASIMY TIOBEPXHOCTEN ¥ 06bEMaMM MOAOOHBIX TeJT;

1300pakaTh M3ydyaemble (GUTypbl, BBIMOIHATH (BBIHOCHBIE) IIJIOCKME UEPTEXM M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BUI CBEpXY,
CcOOKY, CHU3Y, CTPOUTb CEUEHMS TeJl BpallleHMS;

M3BJIEKaTh, MHTEPIIPETUPOBATh ¥ IPeOOPa30BbIBATh MH(POPMAIIMIO O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (MUrypax, MpelCcTaBIeHHYIO
Ha yepTeskax M PUCyHKax;

CBOOOHO OTEepPMPOBATH MOHITUEM BEKTOP B ITPOCTPAHCTBE;

BBITIOJIHSATh OIlepaluy Haji BEKTOPaMu;

3a/1aBaTh IVIOCKOCTh YPAaBHEHMEM B IEKaPTOBOM CHMCTEMe KOOPIMHAT;

peliaTh TeoOMeTPUYECKMe 3aauy Ha BbIYMCIEHME YTJOB MEXAY IMPSIMbIMM M IUIOCKOCTSIMM, BBIUMCJIEHME PACCTOSIHUI OT TOYKMU IO
IIJIOCKOCTH, B 1I€JIOM, Ha MPMMeHeH)e BEKTOPHO-KOOPAMHATHOTO METOJa IIPU peIleHNN;

CBOOOHO OTepPUPOBATh MOHSTUSIMMU, CBSI3aHHBIMM C ABVMKEHMEM B IIPOCTPAHCTBE, 3HATh CBOVICTBA ABVKEHUI;

BBITIOJTHATh M300pakeHs] MHOTOTPAHHMKOB M TeJl BpAIlleHUsI MpU IapasuleJIbHOM IepeHOoce, LEeHTPaJIbHOM CUMMETPUM, 3€PKaJIbHOM
CUMMETPUU, IIPU TOBOPOTE BOKPYT IMPSIMOM, TTPpeoOpa3oBaHms MOA00MS;

CTPOUTDH CEUEHMsS] MHOTOI'PAaHHMKOB M TeJ BpallleHMs: CeYeHus IWIMHApa (Mapa/UlelbHO U TMEPHEHAMKYJISIPHO OCU), CeYeHUs KOHyca
(mapasutesibHble OCHOBAHMIO U ITPOXOISIIME Yepe3 BEPIINHY), CEUeHMS 111apa;

MCIIOJIb30BaTh METOAbI ITOCTPOEHMSI CEYEeHWN: METOH CJIeIOB, METOJ, BHYTPEHHEro ITPOEKTMPOBAHMSI, METO] TepeHoca CEeKYIIen
TIJIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKIE YTBEPIKIEHNS;

MIPUMEHSITh reoMeTpuueckue (GakThl [IJI pelIeHNs] CTepeOMEeTpPUUECKMX 3aad, MMPeNo/aralilMX HEeCKOJbKO IIaroB pelleHus, eciu
YCJIOBUSI TPUMEHEHUST 3a/1aHbl B SIBHOM U HESIBHOU opMme;

pelaTh 3aa4y Ha AOKa3aTeIbCTBO MaTEMaTUUYECKMX OTHOIIIEHUI U HAXOKAEHe reOMeTPUUECKUX BEJINUNH;

MIPUMEHSTD ITPOrPaMMHbIE CPEICTBA U 3JIEKTPOHHO-KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PeIIeHNY CTEPEOMETPUYECKNUX 3a1ay;
MIPUMEHSITh TTOJTyYeHHbIe 3HAHMS Ha MPaAKTUKE: CPaBHMBATh, aHAIM3MPOBATh M OLIEHMBATh pPeasibHble CUTYallMM, IPUMEHSITh U3YUeHHbIe
TIOHSTHSI, TEOPEMBI, CBOMCTBA B ITPOIIECCe TOMCKA PEelIeHNs] MaTeMaTu4eckKy chopMYyJIMPOBAHHON MTPOOGJIEMbI, MOJIEIMPOBATh PeaibHbIe
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CUTyalM Ha SI3bIKe TeOMeTpPUM, UCCAeN0BaTh IMTOCTPOEHHbIE MO C MCIIOIb30BaHMEM IreOMEeTPUUYECKUX MTOHSITUI U TeopeM, arrnapara
anreOpbl, pelaTh MPaKTUYECKMe 3aJaull, CBSI3aHHbIE C HAXOKIEHMEM I'eOMEeTPUUECKUX BeJINUNH;
® UMeTbh IIpe/iCTaBJIeHNsI 00 OCHOBHBIX 3Tarax pa3BUTHSI TEOMETPUM KaK COCTaBHOM YacTy QyHIaMeHTa Pa3sBUTUS TEXHOJIOTUIA.
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TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KonnuecTBo uacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (umdposBbie)
Kourpoababie IIpakTuueckue
117)1 MPOrpaMMbI Bcero oOpa3oBaTeIbHbIE
paboThbI padoThI
pecypchbl
1 BBezieH1e B CTepeOMeTPUIO 23 1 hitp:window.cdu.ny
s P P http://www.math.ru
9 BsanmHoe pacrionoykeHue psIMbIX B 6 1 http://window.edu.ru/
MPOCTPaHCTBE http://www.math.ru
3 [TapayteTbHOCTD IIPSIMBIX Y IJIOCKOCTEN B g http://window.edu.ru/
MPOCTPaHCTBE http://www.math.ru
4 [TepneHaUKYJISIPHOCTD MPSIMBIX U 9z http://window.edu.ru/
IJIOCKOCTEN B IPOCTPAHCTBE http:/www.math.ru
http://window.edu.

5 VTJIbI ¥ pacCTOSTHMS 16 1 pifwindow.cduny
http://www.math.ru
http://window.edu.

6 MHororpaHHUKU 7 1 pifwindow.cdu.nyf
http://www.math.ru

7 BeKkTopbl B IPOCTPaHCTBE 12 hitp:window.cdu.ny

P poctp http://www.math.ru
8 [ToBTOpEHME, 06OOIIIEHNE U CUCTEMATU3AIINS s 5 http://window.edu.ru/
3HAHU http://www.math.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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http://window.edu.ru/
http://www.math.ru/
http://window.edu.ru/
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http://window.edu.ru/
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http://window.edu.ru/
http://www.math.ru/
http://window.edu.ru/
http://www.math.ru/
http://window.edu.ru/
http://www.math.ru/
http://window.edu.ru/
http://www.math.ru/
http://window.edu.ru/
http://www.math.ru/

11 KJIACC

KonnuecTBo uacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBsie)
Ne m/m Kourponbubie IIpakTUueckue
MPOrpaMmbI Bcero oOpa3soBaTeIbHbIe
paboThbI padoThI
pecypchbl
http://window.edu.ru/

1 AnHanuTtuyeckas reoMeTpust 15
http://www.math.ru

9 [ToBTOpEHME, OOOOIIEHE U 15 http://window.edu.ru/

cucTemMaTu3anys sHaHui http://www.math.ru
http://window.edu.

3 O6BEM MHOTOrpaHHMKA 17 :/window.cdu.ru/
http://www.math.ru
http://window.edu.ru/

4 T 24

/1 Bpatiernt http://www.math.ru
5 [Tro1aay MOBepPXHOCTU U OOBbEMBI 9 http://window.edu.ru/
KPYTJIbIX TeJl http://www.math.ru

6  ER—— s http://window.edu.ru/
http://www.math.ru

7 [ToBTOpEHME, 0OOOIIIEHE U 17 http://window.edu.ru/

cucTeMaTM3alms 3SHaHUM http:/www.math.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0

14


http://window.edu.ru/
http://www.math.ru/
http://window.edu.ru/
http://www.math.ru/
http://window.edu.ru/
http://www.math.ru/
http://window.edu.ru/
http://www.math.ru/
http://window.edu.ru/
http://www.math.ru/
http://window.edu.ru/
http://www.math.ru/
http://window.edu.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPHAJIbI IJ151 YYEHUKA

» MaremaTuka: ajrebpa ¥ Havajla MaTeMaTMUeCKOro aHaym3a, reometpust. ['eomerpust, 10-11 xkmacce/ Bytysos B.®., ITpaconos B.B. mox

penakumeri CagoBuuuero B.A., AkinuonepHoe obuiectBo «M3maTenbcTBo «IIpocBelieHme»

METOOUYECKUE MATEPUAIJIBI OJIS1 YUUTEJIS

» MaremaTuka: ajrebpa ¥ Hadajla MaTeMaTMUeCKOro aHaym3a, reomerpust. ['eomerpust, 10-11 xkimacce/byTtysos B.®@., [Tpaconos B.B. mog,
penmakiueii CagoBunuero B.A., AkunonepHoe o61iectso "Msmatenbctso "TIpocserenne”

» ['eomerpus. Iumaktuueckue matepuasbl 10 kimacc. ABrop: Byrysos B.®., IIpacosnios B.B., AkinonepHoe o611iecTBo 'M3maTenbcTBoO
"IIpocserienne"

» 'eomerpus. Metroguueckie pekomengaimu K YMK "T'eomerpus 10-11 kmaccer”. ABtop: ByTtysos B.®., IIpaconos B.B., AkiinonepHoe

ob6iiectso "Mspatennbctso "TIpocseienne”

N PPOBBIE OBPASOBATEJIbHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

ehttp://window.edu.ru/ DyieKTpoHHast OMOIMOTEKA YUeOHUKOB U METOAMYECKMX MaTepuaioB

ehttp://www.math.ru Marepuasbl mo MaTeMaTuke B ENVHOI KOIEKIMK
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http://window.edu.ru/
http://www.math.ru/
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