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HHOACHHTE/IBHA 3AIIMCKA

['eomeTpus ABIAETCS OMHNM H3 0a30BBIX KYPCOB Ha YPOBHE CpeIHEro odmiero odpa3oBaHHs, TaK Kak
obecrieunBaeT BO3MOJKHOCTh H3YdeHHS JHCIUIUINH eCTeCTBeHHO-HayJHOIl HAIpaBIeHHOCTH U IpeiMeTOB
T'YMaHUTapHOTO IHKTA. [TOCKOIBKY JIOTHYeCKOe MBIIUIeHHe, opMupyeMoe IPH H3YIeHHH 00yJaronHMucs
NOHATHITHBIX OCHOB TE€OMETPHII, IIPH JIOKa3aTelbCTBE TEOpPeM U IOCTPOEHHH IIEMOYKH JIOTHIeCKHX
YTBEPKICHUII IpH pelleHnH TeOMETPHYECKHX 3ajjad, YMEHHE BbIJBHUraTh U OIPOBEPrarb TUIIOTE3BI
HEIOCPEICTBEHHO HCHOJB3YIOTCS IIPH pelIeHHH 33/1ad eCTeCTBEHHO-HAaydyHOro IHK/Ia, B YaCTHOCTH
bu3nIecKux 3a1ad.

Ilens ocBOeHHS MporpaMMbl ydeOHoro Kypca «l'eoMeTpHs» Ha YIIYOJI€HHOM YpOBHE — pa3BHTHE
HHINBHJIYaJbHBIX CIHOCOOHOCTell oOydaromimxcs @pH W3YYEeHHH TeoMeTpHH, KaK coCTaBIIsiomleil
npeaMeTHoi oOmacTin «MaTemartnka i HHoOpMaTHKa» depe3 obecnedeHre BO3MOKHOCTH IMPHOOpeTeHHs U
HCIOJb30BaHuA 0ojee IIyOOKHX TIeOMEeTpHYECKHX 3HAHHMil M JeficTBHIl, CHel(QUYHBIX T€OMETpPHH, H
HeOOXO/MMBIX JIS YCHEMHOro IpodQecCHOHANBHOTO OO0pa30BaHHS, CBI3aHHOIO C HCIOJIB30BAHHEM
MaTEeMaTHKH.

IIpnopHTeTHBIMH 3aJadaMH Kypca TE€OMETpPUH Ha YIrIyOJ€HHOM YpOBHE, PACIIHPSIONIUMH H
YCIUIHBAIONIHMH Kypc 6a30BOro YpoBHS, ABJISIOTCS:

paciiupeHie IpeJICTaBIeHHS O TeOMeTpPHH KaK 4YacTH MHPOBOH KYyJIbTYpHl H (hOpMHpOBaHHE
OCO3HAHMUS B3alMOCBSI3H T€OMETPUH C OKPYKAFOITHM MHPOM;

(hopMupoOBaHUe MPeJCTaBIEHUS O NPOCTPAHCTBEHHBIX GUIypax Kak O BajKHEMIIHUX MaTeMaTHYECKUX
MOJENAX, I[IO3BOJISAIONIMX OIMChIBATH M H3Y4YaThb pasHele $ABICHHA OKPYKAamIIero MHpa, 3HaHHE
NOHATHITHOTO alaparta no paszieny «CtepeoMeTpus» yaeOHOTO Kypca T€OMETPHIH;

(hopmupoBaHHe yMeHHS BJIaJleTh OCHOBHBIMH IIOHSTHSMH O IIPOCTPaHCTBeHHBIX (HIypax H HX
OCHOBHBIMH CBOIICTBaMH, 3HaHIE TeopeM, (popMys H yMeHHe HX IPHMEeHSITh, YMEHHS J0Ka3bIBaTh TeOPeMbl
U HAXOJHTh HECTaHJapTHBIE CIIOCOOBI pelieHns 3a/1a4;

(hopMHpoBaHHe YMeHHS pacllo3HaBaTh Ha YepTeikax, MOJIENSX H B peabHOM MHpPe MHOTOTPAHHUKH U
Tena BpallleHHs, KOHCTPYHPOBATh F€OMETPHYECKUE MOJIEIIH;

(hopMHpOBaHNE TOHIMAHHA BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOEHHS MaTeMaTHUECKHX TEOPHIl,
(opMHpoBaHHe TIOHHMAHNS POJIH aKCHOMATHKH IIPH IIPOBeIeHIH pacCyKIeHHI;

(hopmmpoBaHHe yMEHHS BJIaJieThb METOJAMH JI0Ka3aTelbCcTB H AJTOPHTMOB pEIIeHHs, YMEHHs HX
[IpUMEHSTh, IPOBOJINTH JOKa3aTelbHbIE PACCYXK/ICHIIS B X0O/I€ pelIeHHs cTepeoMeTpHIecKHX 3ajlad U 3a1aq
C NpaKTUYECKHUM cojepxaHueM, GopMHpOBaHHE IpejIcTaBlIeHHS O HeoOXOJHMOCTH JI0KA3aTelIbCIB IIpU
00OCHOBaHHH MAaTeMaTHYECKHX YTBEPKICHUII M pOJIH AKCHOMAaTHKH B IIPOBEINCHHH [IEAYKTHBHBIX
paccyXIeHUI;

pa3BHTHE H COBEpIIEHCTBOBaHHE HHTeNIeKTYaJbHBIX H TBOPUYECKHX CIIOCOOHOCTell o0ydaromuxcs,
[103HABATeIbHON AKTHBHOCTH, HCCIIe0BaTeIbCKHX YMEHHI, KPHTHYHOCTH MBIILICHHA, HHTepeca K
H3YUEHHUIO T€OMETPHUI;

(hopmupoBanue GYHKIHOHAIBHOI I'PaMOTHOCTH, PEIeBAHTHOII reoMeTpU: YMEHHS pPacIlo3HaBaThb
MPOSABJIECHHA T€OMETPUIECKHX MOHATHIL, 00BEKTOB H 3aKOHOMEPHOCTEH B PeaIbHBIX KH3HEHHBIX CHTYalHAX
U 0OpH U3YYEHHH JPYIHX YYeOHBIX IIPEIMETOB, MPOSBICHHS 3aBHCHUMOCTEH H 3aKOHOMEPHOCTEII,
MOJIETHPOBAHNS PealIbHBIX CHTYAIIHIL, HCCIeJ0BaHNS MIOCTPOSHHBIX MOJIeNel, HHTePIPeTAIlHH IT0Ty4eHHbBIX
pe3y/IbTaToB.

OCHOBHBIMH COJIepKaTeIBHBIMH JIMHUAMI yieOHOTro Kypca «I'eomeTpus» B 10-11 KiIaccax SBISIOTCA:
«[IpsiMble U IIIOCKOCTH B IIPOCTPaHCTBE», «MHOTOI paHHUKN», «Tesa BpalleHis», « BeKTOpbl U KOOPIHHATHI
B IIPOCTPAHCTBEY, «/IBHKEHHA B IIPOCTPAHCTBEY.

CdhopmymipoarHoe Bo @I'OC COO tpeboBaHHE «yMeTh ONEPHPOBaTh MOHATHIMN», pelleBaHTHEIMU
reoMeTpHH Ha yriIyOlnéHHOM ypoBHe oOydeHns B 10-—11 KiaccaX, OTHOCHTCS KO BCeM COJiepiKaTelbHbIM
TUHHSM yueOHOTOo Kypca, a ¢opMHpOBaHHE JOrHUECKHX YMEHHIl pacmpelieisieTcs He TOJBKO IO
cojiepiKaTeIbHBIM JIHHHSIM, HO H 1o rojam oOyuenus. CojepikaHue oOpa3oBaHHS, COOTBETCTBYIOIIEe
Ipe/IMeTHBIM pe3yinbrataM ocBoeHuns @ejepanbHoil paboueil mporpamMmbl, paclpelienéHHBIM I10 rojam
0o0y4eHHs, CTPYKTYPHPOBAHO TaKHUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHHIIUIHAIBHBIM BOIIPOCAM
oOydaronecs oOpamaaich HEOJHOKPATHO. 3TO TO3BOJSAET OPraHW30BaTh OBJIAICHIE T€OMETPHICCKHMI
NOHATHSAMH M HaBBIKAMH TOCNIeOBaTeIbHO H  MOCTYNaTeJbHO, ¢ COOMIOleHHeM IPHHIIHIA



[PEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIOYAaTh B OOIIYI0 CHCTEMY I€OMETPHYECKHX IIpeJICTaBICHHUIT
00yJaroIuXcsl, pacimpss U yriayomsas e€, o0pas3ys PoYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexox K H3y4eHHIO T€OMETPHHU Ha YIUIYOJIEHHOM YPOBHE II03BOJIIET:

CO3/1aTh YCIOBHA VIS i depeHIania o0ydeHns, TOCTPOSHNS HHIMBIIYaTbHBIX 00pa30BaTeIbHBIX
MporpaMM, 0O0ecreuHTh VYIIIYOJEHHOEe W3yYeHHe TeOMeTPHH KaK COCTABIIONIell ydeOHOro mpeaMeTa
«MaTeMaTiKa»;

MOJITOTOBHTE O0YJaIONIXCS K IPOJIODKEHHI0 H3YyYeHHS MaTeMaTHKH ¢ Y4ETOM BbiOopa Oymymeit
npogeccrun, odecriednBast MPeeMCTBEHHOCTh MeAy 00MUM U PO (ecCHOHAIBHBIM 00pa30BaHHEM.

Ha m3ydenne ydgeOHoro kKypca «l'eomerpus» Ha yriyOin€HHOM ypoBHe oTBojuTcs 204 gaca: B 10
Ki1acce — 102 gaca (3 gaca B Hezlenro), B 11 kmacce — 102 gaca (3 4aca B HeZIelto).

COJEPXKXAHHUE OBYUEHUSA

10 KJIACC

IIpsimble B MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHble TIOHATHA cTepeoMeTpun. Touka, mpsiMas, IUIOCKOCTb, INpocTpaHcTBO. IloHATHE 00
AKCHOMATHYECKOM IIOCTPOEHHH CTEPEOMETPII: aKCHOMBI CTEPEOMETPHH H CIEACTBIIA H3 HHX.

B3anMHOe pacnojokeHHe TMPSMBIX B IIPOCTPAHCTBe: IIepeceKaroniiecs, IapavlelbHble H
CKpelnuBamommecs mpsMbie. I[IpH3HAKH CKpelqUBarONMXCS NpsMbIX. [lapamiensHOCTh NPSMBIX H
MUIOCKOCTEH B MPOCTPAHCTBE: MapajUielbHble MpsSMble B IPOCTPAHCTBE, MApPALIEIbHOCTh TPEX MPSIMBIX,
[apaJuIebHOCTh IIPAMON H IUIOCKOCTH. [lapaiensHoe M IEHTpajbHOE IPOEKTHPOBaHHE, H300paKeHHne
¢uryp. OcHOBHBIE CBOIICTBa MapaIeTbHOTO INpOeKTHpoBaHHS. [300paxkeHne (GHIYp B MapauieIbHOLI
ITPOEKIIIIH. Vrimer ¢ COHAIIpaBJICHHBIMH CTOpPOHAaMII, YroJ MeEXIOY IMpAMBIMH B IIPOCTPAHCTBE.
[TapawtenbHOCTh IUIOCKOCTEIl: TapaulelbHBIe IUIOCKOCTH, CBOICTBa HapaUIeNbHBIX IUIOCKOCTeI.
IIpocreiime npocTpaHCTBeHHblE (GHUIYPHl Ha IUIOCKOCTH: TeTpasip, NapaUlelenunesl, IOCTPOeHHe
CEUeHHIL

[Tepner Ky IApHOCTD NPSMOI U IUIOCKOCTH: NEPIIEHIAUKYIAPHBIE MPSIMBIE B IIPOCTPAHCTBE, MPSAMBIE
napajule/lbHble U IeplIeHIHKYISPHbIe K IUIOCKOCTH, IIPH3HAK MePIeHIHKYISPHOCTH IPSMOM H IJIOCKOCTH,
TeopeMa O IpSIMOIl IMepHeHANKYAAPHOI IIocKocTH. OpToroHansHOe NpoeKTHpoBaHne. [lepneHaukynsap u
HAKTOHHbIEe: PacCTOSHHE OT TOYKH JIO IUIOCKOCTH, PACCTOSHIE OT MPSAMOIl JI0 TIOCKOCTH, MPOEKINS (QHIYPhI
Ha IUIOCKOCTh. llepneHIuKyISIpHOCTh IUIOCKOCTEil: MpH3HAK IEepPHeHAHKYISPHOCTH JBYX IUIOCKOCTEIL
Teopema o Tpéx nepneHUKyIIpax.

YTIBI B IPOCTPAHCTBE: YroJd MEAKAY IPSIMOHl H IUIOCKOCTBIO, JBYI'PAHHBIN YIOJI, JTHHEHHBIH Yroi
IBYIPAHHOTO yria. TpE€XrpaHHblil H MHOTOTpaHHbIe YI7Ibl. CBOMCTBA MJIOCKHX YIJIOB MHOTOTPAaHHOTO YIJIA.
CBolicTBa IUIOCKHX H BYTPaHHBIX YIJIOB TPEXIpaHHOIO yria. leopeMbl KOCHHYCOB H CHHYCOB IS
TPEXTPaHHOTO YIJIA.

MHororpasnH HKH

Bujpl MHOTOTpaHHUKOB, pa3BEPTKa MHOTOrpaHHHMKA. IIpm3Ma: n-yronpHas OpH3Ma, OpsAMas H
HaKIOHHAas IIpH3Mbl, OOKOBas W TOJNHAas IIOBEPXHOCTh MpH3MbL Ilapaienenuien, OpAMOYTrOIbHbII
napaulelelnie] i ero cBoiictBa. Kpardaiinmie IIyTH Ha II0BEpXHOCTH MHOTOTpaHHHKa. TeopeMa Jililepa.
IIpoctpanctBenHas Teopema Ilm¢aropa. Ilmpammpa: n-yroigpHas HHpaMHaa, NpaBIUIBHAsS M ycedEéHHas
nupamuel. CBoiicTBa péGep M OOKOBBIX rpaHeil HmpaBHIbHOI mupaMubl. IIpaBHibHBIE MHOTOT pAHHIKH:
NpaBIIbHAs HpH3Ma M IpaBIUIbHAS IHpaMHia, IpaBIUIbHAS TpPeyrojibHas MHPaMHIa U IPaBHIbHBIL
TeTpa’ip, Kyo. [IpencraBienne o mpaBUIbHBIX MHOTOT pPAaHHHKAX: OKTa3JIp, J0AeKas/p H HKOCadIp.

Berdncienne 31€MEHTOB MHOTOTPAaHHHKOB: péOpa, aumaroHanw, yriel. IDtomame OokoBoil
MOBEPXHOCTH H IIOJHOH TOBEPXHOCTH MPSMOiH TPH3MBI, IUIONIAIh OCHOBaHHII, TeopeMa 0 OOKOBOI
MTOBEPXHOCTH MPAMOiT TpH3MEL. IInomaas 60KoBoil MOBEPXHOCTH H MOBEPXHOCTH NPABIIBHOI MHPAMIIH,
TeopeMa O TJIONIAIH YCeUEHHOH MHpaMHIIbL.

CuMMETpHS B IPOCTPAHCTBE. DJIEMEHThl CHMMETPHH MPAaBHIbHBIX MHOTOTPaHHHKOB. CHMMETPHS B
MpaBIIPHOM MHOTOTPAaHHUKE: CHMMETPHS TapajUlelienuie/ia, CHMMETPHS TPAaBIIbHBIX MPU3M, CHMMETPHS
MPaBIIBHOM MHPAMUJIBL.

BeKkTopbl H KOOPAHHATHI B POCTPAHCTBE

IlonaTnsa: BeKTOp B IIPOCTPaHCTBE, HYIEBOH BEKTOp, JUNIHA HEHYJIEBOIO BEKIOpa, BEKTOPBI
KOJUIHHeapHble, COHAaINpaBJieHHble M MPOTHBOMOJIOKHO HallpaBJIeHHbE BEKTOPHl. PaBeHCTBO BEKTOPOB.



JlefictBHS C BEKTOpPaMH: CIOKEHHE M BbIYMTaHHE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE
BeKkTOopa Ha umciio. CBoiicTBa ClIOKeHHS BeKTOpoB. CBOHCTBA YMHOKEHHS BeKTopa Ha 4mcio. [loHsaTue
KOMILIaHapHbIe BeKTOpbl. [IpH3Hak KoMIUTaHapHOCTH Tp€X BekTopoB. IlpaBmio napannenermmnena. Teopema
0 pa3IoKEeHHH BEKTOpa Mo TpPEM HEKOMIUIAaHapHBIM BekTopaM. IIpsMoyroipHas cHcTeMa KOOpPIHHAT B
npoctpanctBe. KoopamHate! Bektopa. CBA3b MeXJIy KOOpPIIHATAMH BEKTOpa M KOOPIMHATAMH TO4YeK. YTol
Mexk Iy BekTopamir. CKalgpHOe IpoH3BeAeHHe BEKTOPOB.

11 KITACC

Tena Bpamenns

[TonsTHS: INUTMHIpUYECKass TOBEPXHOCTh, KOHHYECKas MOBEPXHOCTh, c(epuueckas MOBEPXHOCTS,
oOpa3yromiue moBepxHocTeil. Tena BpaleHns: MIVIHHIP, KOHYC, YCEUEéHHBIN KOHYC, cdepa, map. B3anmHoe
pacrionokenne cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. H3oOpaxkeHne Ten BpamleHHs Ha
wIocKocTu. Pa3séprka mumeIpa u KoHyca. CumMmerpus cepsl I mapa.

O06béM. OcHOBHBIE CBOIICTBA 00BbEMOB Tell. Teopema 00 00BEME MPIMOYTOIBHOIO IMapaUlelienume/ia
H ciexcTBus H3 He€. OOBEM MpAMOI N HAKIOHHOI TIPH3MBI, IFUTHHIpA, MIpaMiIsl 0 KoHyca. O0pEM mapa
H IIapoBOTO CErMEHTa.

KomOmHammm tes1 BparieHns U MHOTOrpaHHHKOB. [Ipi3ma, BOHCaHHAS B IIWTHHJIP, OMMCaHHAS OKOJIO
nwmaapa. [Tepeceuenne chepsl 1 mapa ¢ mwiockocteio. Kacanme mapa u cdepsl mwiockocteio. [ToHsTHE
MHOTOTPaHHHIKA, OMICAHHOTO OKOJIO C(pepsl, chepbl, BOMCAHHOH B MHOTOI PAHHHK IUIH T€JIO BPalleHHs.

[romanp NOBEpPXHOCTH IIUIHJIPA, KOHYca, I1omanb chepbl u e€ gacteil. [logobue B mpocTpaHCcTRe.
OtHomeHne 00BEMOB, IUIOMIA eI MOBEPXHOCTEl MoA00HBIX Guryp. IlpeodpazoBanue mogo0Msa, TOMOTETHA.
Pemenne 3a1a4 Ha INIOCKOCTH C HCIIOJIB30BaHUEM CTEPEOMETPHUECKHX METOIOB.

ITocTpoeHne cedyeHHMiIl MHOTOTPDAHHHKOB H Tell BpPAlleHHS: CEeUeHHs INUIHHJIpa (IapauielbHo H
NeprIeHIKY/SIPHO OCH), CeUeHHs KOHyca ([MapallesibHble OCHOBAHHIO H IPOXOJSANNIE Yepe3 BepUIHHY),
CeYeHH 11apa, METO/Ibl MOCTPOCHHUS CEYeHHIl: METO[ CJIE/IOB, METOJ BHYTPEHHET 0 MPOEKTHPOBAHHS, METO]]
repeHoca ceKyIeil I0CKOCTH.

BekTopbl H KOOPIAHHATHI B IPOCTPAHCTBE

BekTopsl B mpocTpancTBe. Onepaniu Haj BeKTopami. BekTtopHOe yMHOKeHHE BEKTOpoB. CBOIiCTBa
BEKTOPHOIo yMHOeHHS. IIpsaMoyroiabHas cHcTeMa KOOpPAHMHAT B NpocTpaHcTBe. KoopAaHHAThl BEKTOpA.
Pasnoxenne Bektopa no 6asucy. Koop/imHaTHO-BEeKTOPHBII MeTOJI IPH PeNIeHHH TeOMeTPHISCKHX 3a/1ad.

JIBHAKeHHsI B IPOCTPAHCTBE

JBuwxenus upoctpaHcTBa. OtoOpaxenus. JIBmkeHus u paseHcTBO (uryp. OOmime cBoiicTBa
INBIKEHNI. BHIbI IBIKEHHIT: NMapauleNbHbll EPEHOC, NEHTPaIbHas CHMMETPHS, 3epKalbHasi CHMMETPHS,
MOBOPOT BOKPYT IpsaMoii. [IpeoOpazoBarus nogodus. Ilpsmas u chepa Ditnepa.

INTAHUPYEMBIE PE3VIIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «T'EOMETPHSA»
(YTJIVBJIEHHBIN YPOBEHD) HA YPOBHE CPEJTHEI'O OBIIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATbBI

1) rpakIaHcKoe BOCIUTAHHE:

¢(hOpMHPOBAHHOCTH I'PaKIAHCKOMN MO3HIMHH 00yJalonerocs Kak akTHBHOTO H OTBETCTBEHHOIO “JIeHa
poccHiickoro oOIecTBa, IpeJCTaBIeHHe O MaTeMaTHYeCKHMX OCHOBaxX (DYHKIIHOHHPOBAHHS pa3IHYHBIX
CTPYKTYp, SIBII€HHil, MpOIeayp TIpaxkJIAHCKOro oOmecTBa (BbIOOPhI, ONpOCHI H JPyroe), yMeHHe
B3aHMO,ICHICTBOBATh C COIMMAIBHBIMH HHCTHTYTAMH B COOTBETCTBHH ¢ HX (DYHKIIHSAMH H Ha3HAUCHHEM

2) naTpHOTHYECKOe BOCIIHTAHHE:

c(hOpMHPOBAHHOCTh POCCHIICKOIl TpakKTaHCKOH HIEHTHYHOCTH, VYBaKEHHS K TMPONIIOMY W
HACTOAIEMY POCCHIICKOIT MaTEMATHKH, IIEHHOCTHOE OTHOIIEHIE K JOCTIDKEHHAM POCCHIICKHX MaTeMaTHKOB
H POCCHITCKOIT MaTEMaTHYECKOI IKOJIBI, HCII0Ib30BaHHE 3THX JOCTHIKEHHIT B JIPYTHX HayKaX, TeXHOJIOTHSX,
cepax SKOHOMHKH;

3) IyX0BHO-HPaBCTBEHHOE BOCIIHTAHHE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEl POCCHICKOTO HapoJa, C(HOPMHPOBAaHHOCTh HPABCTBEHHOTO
CO3HaHHN4, 3THYECKOr0 IIOBEJIeHHS, CBS3aHHOTO C IpaKTHYeCKHM IpHMeHeHHeM JOCTHKeHMIl HayKH H
JIEATETBHOCTHIO YIEHOTO, OCO3HAHHE JIMYHOTO BK/IaJla B IIOCTPOEHIEe YCTOIMHUBOIO OY/IyIIEro;



4) 5creTHYeCKOE BOCIHTAHHE:

3CTeTUYEeCKOe OTHOIIEHHe K MUPY, BKIIIOYasl 3CTeTHKY MaTeMaTHYeCKIUX 3aKOHOMepHOCTell, 00bEeKTOB,
3ala4, PEIICHHI, pacCyKISHHI, BOCIPHHMYHBOCTP K MaTeMaTHYECKHM acleKTaM pa3JIHYHbIX BHIOB
HCKYCCTBa;

5) ¢pusnveckoe BocmATAHHE:

chOpMHPOBAHHOCTh YMEHHS IIPHMEHSTh MaTeMaTHYeCKHe 3HaHHS B HHTepecaxX 3J0pOBOro M
Oe3omacHoro oOpasza JKH3HH, OTBETCTBEHHOE OTHONIEHHE K CBOEMY 3JI0OPOBBIO (3J0pOBO€ IHTAaHHE,
cOaTaHCHPOBaHHBIN pEKHUM 3aHATHIL U OTABIXA, peryispHas ¢usHdeckas AaKTUBHOCTh), (u3MuecKoe
COBEPIICHCTBOBAHHE IIPH 3aHATHAX CIIO PTHBHO-030POBHTEIBHOM JIeSTEIbHOCTBIO;

6) TPYA0OBOe BOCIIHTAHHE:

TOTOBHOCTh K TpYy/Iy, OCO3HaHHE IIEHHOCTH TPYAOMI0OHsS, WHTepec K pa3IHuHBIM cdepam
po¢eCCHOHAIBHOI AeSTeIHOCTH, CBA3aHHBIM C MaTeMATHKOI U €€ NPIIOKEHHSIMH, YMEHIE COBEpIIATh
OCO3HAaHHBII BBIOOp Oyayieil mpodeccH U peam30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUTaHbl, TOTOBHOCTh
H CII0OCOOHOCTh K MaTeMaTH4ecKoMy 00pa30BaHHIO H caMoo0pa30oBaHHIO HA IIPOTSKEHUM BCeil KU3HI,
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHHH IPaKTHYECKHX 3a]a4 MaTeMaTHYeCKOH HallpaBJIeHHOCTH;

7) 3Ko.10THYeCKOe BOCIIHTAHHE:

c(hOpMHPOBAHHOCTh 3KOJIOTHIECKON KYyJIbTYpHI, IOHHMAaHHE BIIHMSHHS COIHAIBHO-3KOHOMHUECKHX
IIponeccoB Ha COCTOSAHHE HpIIpO,']}IOIuI I COT.[[IEUIBHOfI Cpebl, OCO3HAHHE I"IIOG&IIBHOI‘O XapakTepa
HKOJIOTHYECKHX Mpo0iaeM, OpHeHTaIlHd Ha NpHMEHEeHHe MaTeMaTHYeCKHX 3HaHWIl JUIS pelieHHs 3ajaad B
o0lacTu OKpy:Karollleil cpelbl, IJIAHHPOBaHHE IIOCTYIIKOB M OIEHKH HX BO3MOKHBIX IIOCIEICTBHIl JUIS
OKpY/KAroIIei Cpebl;

8) meHHOCTH HAYYHOIO MMO3HAHNA:

c(hopMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBpeMEHHOMY YPOBHIO Pa3BHTIS HAYKH H
oOImecTBeHHOI HMPAaKTHKH, IMOHHMaHHe MaTeMaTHIeCKOl HayKH Kak cdepbl UeIoBedecKOl JesSTeIbHOCTH,
STAmoOB €€ pa3BHUTHSA H 3HAYMMOCTH JUIS Pa3BHUTHS IMBIJIN3AINK, OBJIQJICHHE S3BIKOM MaTeMaTHKH H
MaTeMaTH4eCcKOH KYIbTYpOil KaK CpeJICTBOM IIO3HAHUS MHpA, TOTOBHOCTh OCYHIECTB/IATH MPOEKTHYIO H
HCCIIe10BaTeIbCKYIO JeATeIbHOCTh HHANBHIYAJIbHO H B IPYIIIIE.

METAIIPEJIMETHBIE PE3V/JIBTATHI

ITo3HABaTe/IbHBbIC YHHBEPCAIbHbIE YUeOHbIe [1eii CTBHsI

ba3oBble 1ornYecKHe IelCTBHSA:

BBUIBIATE H XapaKTe€pPH30BaTh CYIIECTBEHHBbIE NPH3HAKH MAaTeMaTHYeCKHX OOBEKTOB, MOHSTHIL,
OTHONIEHHIT MeXKIy MOHATHAMH, (POPMYIHPOBATH OMpe/ieleHHs MOHSATHI, YCTaHABIHBATh CYIIECTBEHHBIIH
MpH3HAK KIacCH(HKAIIIH, OCHOBAHHSA /Ul 0000IMeHNs H cpaBHeHHS, KPHTEPHH MPOBOIHMOTO aHaIN3a;

BOCTIPHHIIMATh, (JOPMY/TIHPOBATH I MPe0OPa30BhIBATh CYA/ICHUS: YTBEPAUTEIbHBIE H OTPHIIATEIbHBIE,
e/IHHUYHbIe, YaCTHBIE U O0IIHe, YCIOBHbIE,

BBIIB/IATE MATEeMATHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3H U IPOTHBOpedHs B (haKTax, JAHHBIX,
HaOMIOIeHNAX U YTBEP/KICHUAX, MPe UIaraTb KPHTEPHH JULA BBISBICHHA 3aKOHOMEPHOCTEH H IIPOTHBOPEUMIil;

nenatb BBIBOIABI C  HCIOJIB30BAaHHEM 33aKOHOB JIOTHKH, [JEeQYKTHBHBIX M  HHAYKTHBHBIX
YMO3aKTIOUeHHIl, YMO3aKTI0UeHHII 110 aHAJIOTHI;

MPOBOJMTH CaMOCTOSTENBHO JIOKa3aTelbCTBA MAaTEeMaTHUYECKHX YTIBEpKIEHIl (mpsMble U OT
MPOTHBHOIO), BBICTPANBATH APrYMEHTAINHIO, IIPUBOJHTH MPHMEPHl M KOHTPIPHMEPBI, OOOCHOBHIBATH
COOCTBEHHBIE CY:KJICHHS H BBIBOJIBI,

BBIOHPATH crocod penieHns yaeOHoI 3a/1a4i (CpaBHUBATh HECKOILKO BapHAHTOB PEIlICHHS, BBIOHPATH
HanboJIee MOAXOIAIIHII C YIETOM CaMOCTOSTEIbHO BhIIe/IEHHBIX KPHTEPHEB).

basoBble Hcce10BaTe IbCKHE TefICTBH:

HCITOJIb30BaTh BOIPOCHI KaK HCCIIE0BATEIbCKIIT HHCTPYMEHT MO3HAHIS, (JOPMYIHpPOBATh BOTIPOCHI,
duKcHpyronne IpoTUBOpede, mpobieMy, yCTaHaBIIBAaTh HCKOMOE U JlaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOKO MO3UITHIO, MHEHHE;

IPOBOJUTH CAMOCTOSTENIBHO CIUIAHMPOBAHHBII 3KCIEPUMEHT, HCCIEIOBaHHE II0 YCTaHOBICHHIO
ocoOeHHOCTell MaTeMaTHIecKoro OObeKTa, SBJIEHHS, IIPOILlecca, BBISBIEHHIO 3aBHCHMOCTENH MEKIY
oOBeKTaMI, SBJICHHSAMH, IIPOIecCaMH;



caMmocToaTeIbHO  (opMyaHpoBaTh 0000MmIEHNMS M BBIBOJABI [0 pe3yiIbTaTaM IPOBEIEHHOIO
HaOMIOJIeHNs, HCCIIeJIOBaHUS, OIEHHBATh JOCTOBEPHOCTh IOJNYYEHHBIX pe3ylIbTaToB, BBIBOJOB H
0000IIeHHUIT;

IIPOTHO3HPOBATh BO3MOJKHOE Ppa3BHTHE IIpolecca, a TakKke BBIIABHIAaTh IPEANOJOKEHHS O €ro
Pa3BHTHH B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

BBIABIIATH JIepUIINTHI HHPOPMAIIHH, JaHHBIX, HEOOXOMMMBIX JUIS OTBETa HAa BOINPOC M JUIS PelIeHHs
3aJ1a4u;

BBIOHpATh HHGOPMAIIMO M3 HCTOYHHKOB Pa3INYHBIX THIIOB, aHAIM3HPOBATh, CHCTEMATH3UPOBATh U
HHTEPIIPETHPOBATH HHGOPMAITHIO pa3THIHBIX BHJIOB H (opM IIpeICTaBIeHHS;

CTPYKTYpHpOBaTh MH(OpMAIHIO, TpeACTaBIATE e€ B padIHYHBIX (opMax, HUTIOCTPHPOBATH
rpaduyeck;

OIIEHHBATh HA/1EKHOCTh HH(OPMAIIHH IO CAMOCTOATEIBHO CHOPMYITHPOBAHHBIM KPHTEPHSIM.

KoMMyHHKaTHBHBIE YHHBepCaIbHbIe YUeOHbIe JeHCTBHS

Obdmenne:

BOCTIPHHIIMATH U (JOPMYITHPOBATE CYK/ICHISI B COOTBETCTBHI C YCIOBUAMH M IeISIMH OOIIeHHs, SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOK TOYKY 3PEHHS B YCTHBIX M IHCHMEHHBIX TEKCTAX, JaBaTh MOSCHEHUS IO
XOJIy pelIeHus 3a1a9yi, KOMMEHTHPOBATh [OJIYUYeHHBIIl Pe3yIbTaT;

B XOJle OOCYKIeHHS 3aJaBaTh BOIPOCHI II0 CYHIECTBY OOCYXKJaeMOIl TeMbl, IMpoOJIeMsl, pelaeMoil
3aJ1a4i, BHICKAa3bIBaTh HJCH, HAlleJICHHBIC Ha MMOHCK PEIICHIS, COIOCTABIATh CBOH CYKICHHA C CYKICHHAMH
OPYrHX VYacTHHKOB JHaloTa, OOHAapYAKHBAaTh pa3IMdHe H CXOJCTBO IO3HIMIL, B KOpPpeKTHOIl dopme
(opMyIHpOBaTh Pa3HOTJIACHS, CBOH BO3paKeHHS;

IOpEeJCTaBIATh  pe3yldbTaThl  pelleHHs  3ajadd, OKCIIepHMEeHTa, HCCIeNO0BaHHA, IIPOEKTa,
CaMOCTOATE/IbHO BHIOHpaTh (opMAaT BBICTYIUICHHS C YI6TOM 3agad Ipe3eHTalHH M 0COOeHHOCTeil
ayIUTOPHH.

Pery1siTHBHBIE YHHBepcalbHbIe YieOHbIe JelcTBHS

CamMoopranm3anus:

COCTABILATh ILTAH, aJTOPUTM peIleHHs 3aJavH, BEIOHpPATh CIIOCO0 pemieHHs ¢ yI€TOM HMEoNIHXCcs
pecypcoB U COOCTBEHHBIX BO3MOJKHOCTEl, apryMEHTHPOBaTh H KOPPEKTHPOBATH BapHAHTHl pelIeHHil ¢
y4€TOM HOBOH HH()OPMALIHH.

CaMOKOHTPO.Ib, SMOLHOH AJIbHBIA HHTeJIJIeKT:

BJIAJIeTh HABBIKAMH II03HABAaTENbHOH pedeKcHH KaK OCO3HAHHS COBEpHIaeMbIX JelCTBHIl H
MBICITITEIHBIX TIPOILIECCOB, HX Pe3y/IbTaTOB, BIaJeTh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipoliecca
H pe3yibTaTa pelleHns MaTeMaTHIecKoil 3a/1a4i;

[Ipe/BHIETh TPYJAHOCTH, KOTOPbIe MOI'YT BO3HHKHYTH IIPH pellleHHH 3a/{aul, BHOCHTh KOPPEKTHBEI B
JIesITeIbBHOCTD Ha OCHOBE HOBBIX 00CTOATENBCTB, JTAHHBIX, HallJICHHBIX OIHOOK, BBISBIICH HBIX TPYIHOCTEN;

OLIEHHBaTh COOTBETCTBHE pe3yJbTara LeAH H YCIOBHAM, OOBACHATH IMPHYHHBI JOCTIDKEHHS HIH
HeJIOCTIDKEHHS Pe3ylbTaToB HesSTeIbHOCTH, HaX0NTh OMIHOKY, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAA IeATeILHOCTD:

MIOHIMATh U HCHOJB30BaTh MPEeHMyN[ecTBa KOMaHIHOI M HHANBHIYaJIbHOI paObOTHI MPH pelIeHHH
yueOHBIX 3ajla4, IPHHUMATh I[eJIb COBMECTHOIl JedTeIbHOCTH, IUIAHHPOBATH OPraHH3alHI0 COBMECTHOII
paboThl, pacnpelensTs BUIb paboT, J0roBapHUBaThCs, 00CYKIATh NPOLECC U pe3yabTaT padboThl, 0000MaTh
MHEHHS HECKOJIBKHX JIIOJIeH;

y4acTBOBaTh B TPYIIOBBEIX (Gopmax paboThl (0OCyxIeHHs, 00OMEeH MHEHHI, «MO3TOBbIE INTYPMBI» H
HHbI€), BBIIOIHATE CBOIO YacTh PabOTHI H KOOPIAHMHIPOBATH CBOM JCICTBHA C JPYTHMH WieHaMH KOMAaHJbI,
OLIeHHBATh Ka4eCcTBO CBOEr0 BK/IAJa B OOMIMII MPOIYKT MO KPHTePHsAM, chOPMYTHPOBAHHBIM YJaCTHHKaMH
B3alMOJIeficTBH.

IIPEJIMETHBIE PE3YJIbTATBI

K xoHmy 10 kaacca oOyqaronifiics HayqHTCs:



CBODOJHO OIIEpHPOBATh OCHOBHBIMH IOHATHSMH CTE€PEOMETPHH IIpH penleHnH 3ajad o
MPOBEJCHUH MaTeMaTHYECKHX PacCyKIIeHHUI;

NPHMEHSATh aKCHOMBI CTEPEOMETPHH H CIESICTBHA H3 HUX MPH PeIIeHUN TeOMETPHUYECKUX 3a/1a4;
KIacCH(UIPOBATs B3aHMHOE pPACHOJIOKEHHE TMPAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, IPSIMBIX U IUIOCKOCTEI B IPOCTPAHCTBE;

CBOOOJIHO OIIEpHPOBATH IMOHATHAMH, CBS3aHHBIMH C YITIaMH B IIPOCTPAHCTBE: MEKJIY MPSIMBIMH B
MIPOCTPAHCTBE, MEAKITY IMPAMOI U TUIOCKOCTHIO;

CBOOOIHO OTIEpHPOBATH MOHATHAMI, CBS3aHHBIMH ¢ MHOTOI' PAaHHIKaMII;

CBOﬁO}IHO paciio3HaBaTb OCHOBHBIE BH /bl MHOI'OT'DaAHHIKOB (HPHBMEI., nupaMmnaa, HpﬂMOYTOJIBHBHuI
napauiesenuiues, Kyo);

KJIacCH(UIHPOBATH MHOTOT PAHHHKH, BHIOHpass OCHOBAHUS JUIS KJIaCCHU(DUKAITHIL;

CBOOOIHO OTIepHPOBATh MOHATHAMH, CBS3aHHBIMH C CEUSHHEM MHOTOTPAaHHHKOB ILTOCKOCTBIO;
BBINOJTHATH Mapajule/lbHOe, IeHTpadbHOe H OPTOroHaTbHOE NIPOeKTHPOBaHNe (UIYp Ha IIOCKOCTH,
BBIIOTHATE H300pakeHIs (PUIyp Ha IIOCKOCTH;

CIPOUTH CEYEHII MHOTOTPAHHHKOB Pa3/IMYHBIMH METOJAMH, BBIOJHATH (BBIHOCHBIE) ILJIOCKHE
YepTeKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DHI'Yp: BHJ CBEPXY, COOKY, CHHU3Y;

BBIYHCIIATH [UIONIAN IIOBEPXHOCTE MHOTOTPaHHHKOB (TIPH3Ma, MHpaMH/a), TeOMETPHIECKHX Tell
C IpUMeHeHHeM (OopMyII;

CBOOOHO OMEpHpPOBATh MOHATHSAMIL CHMMETpPHS B MPOCTPAHCTBE, IIEHTP, OCh H IUIOCKOCTh
CHMMETPHH, IEHTP, OCh U IUIOCKOCTH CHMMETPUH (DUTYPBI;

CBOOOJHO ONEpHPOBATh TOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJIHHAaTaM B
MIPOCTPAHCTBE;

BBINIOJTHATS JIefiCTBHA HaJl BEKTOPaMH;

pemnraTh 3ajJavH Ha JI0Ka3aTeIbCTBO MaTeMaTHIeCKHX OTHOIIEHHIT 1 HaX0K/I€HHEe TeOMeTPHIECKIX
BEJINYHH, MPHMEHSS U3BECTHBIE METOJBI IPH PEIeHHH MaTeMaTHYeCKHX 3aJa4 MOBBIIEHHOTO U
BBICOKOT'O YPOBHS CJIOKHOCTH;

NPHMEHSTh MPOCTEHINe MPOrpaMMHBIE CPEACTBA M 3IEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
[IPH pellleHHH cTepeoMeTPHYecKHX 3a/1a4;

H3BIEKaTh, MpeoOpa3oBBIBaTh M HHTEPIPETHPOBATH HHPOPMAIIHMIO O IPOCTPAHCTBEHHBIX
reoMeTpudeckix Gpurypax, mpejiCcTaBIeHHYI0 Ha YepTekKax U PHCYHKAX;

[IPHMEHSTH [I0JIy4eHHbIe 3HaHI Ha IIPAaKTHKE: CPaBHUBATh H aHAIM3UPOBATh peallbHble CHTYAIlUH,
NPUMEHSTh  H3y4eHHbIE TOHSTHA B  IIpOLEcCE  MOHCKAa  pelleHHs  MaTeMaTH4YeCKH
copmympoBaHHOII TpoOIEMBI, MOJETHPOBAaTh pealdbHble CHTYAllMH Ha S3bIKe T'eOMEeTpHII,
HCCIIeI0BATh TOCTPOEHHBIE MOJIEIH C HCIOJB30BAaHHEM TE€OMETPHYECKHX TOHATHII H TEOpeM,
armaparta ajareOpsl, pemaTh MpPaKTHYECKHE 3a/1adi, CBA3aHHbIE C HaXOXKIEHHEM TeOMeTPHIECKHX
BeJINYHH;

HMETh TpeJcTaBleHnd 00 OCHOBHBIX JTamax pa3BHTHSA TEOMETPHH KaK COCTaBHOH 4YacTH
¢yHIaMeHTa pa3BHTHA TEXHOJIOTHIL

K xonmy 11 kaacea oOyqaronifiics HayanTes:

CBOOOIHO OIMEpHpOBaTh MOHATHAMH, CBS3aHHBIMH C IIUTHHIPHYIECKOH, KOHHYECKOH U
cepryecKoii TOBEPXHOCTAMU, OOBICHITH CIIOCOObI MOTYIEHUS;

OIEPHPOBATh MOHATHAMH, CBS3aHHBIMH C Te€JaMH BpallleHHS: IIWIHHIPOM, KOHYCOM, chepoil u
[1apoM;

pacmo3HaBaTh Tella BpamieHns (IITHHAp, KOHyC, cepa 1 map) H 00BICHATH CHOCOOH! MOTyIeHNS]
TeJT BpalleHus;

KIacCH(UIHPOBATH B3aHMHOE pacroioxkeHue chepsl U MI0CKOCTH;

BBIMHC/IATH BEJIUYHHBI IEMEHTOB MHOTOTPAHHHKOB W TeJ BpamleHHs, 00BEMBI M IUTOINA]IH
MOBEPXHOCTEIl MHOTOT PAHHIKOB U TeJI BpPaIEeHNs, TEOMETPHUYECKHX TeJl C IPUMEHEHHEM (QOPMYII;
CBOOOJHO ONepHpOBaTh TOHATHAMH, CBS3aHHBIMH C KOMOHMHAmMAMH Teld BpalleHHs §
MHOTOIPaHHHKOB: MHOTOTPaHHIK, BIHMCAHHBII B cdepy M OIMMCAHHBII 0KoIo cdepsl, chepa,
BIIHCAHHAS B MHOTOI'PAHHUK IUTH TEJIO BPAIeHUS;

BBIYHCIIATH COOTHOIICHHS MEAKTY IUIONIA/IIMHU MOBEPXHOCTE I H 00bEMaMH MOJI00HBIX TeEI;



n300paxarh H3ydaeMmble (UIYPHI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YePTEKH H3 PHCYHKOB
MPOCTBIX 00BEMHBIX (DUTYD: BHJI CBEPXY, COOKY, CHU3Y, CTPOHTH CEYSHUS TeJl BpallleHHS;
H3BIeKaTh, HHTEPHpPETHPOBaTh M IPeoOpa3oBBIBaTh HHOOPMAIMI0 O HPOCTPAHCTBEHHBIX
reoMeTpHYecKUX (UTypax, MpeJcTaBIeHHYIO Ha YepTekKaX M PHCYHKaX;

CBOOOIHO OIIEPHPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIOJIHATH OIEepaIii HaJi BEKTOpaMH;

3a/1aBaTh IIOCKOCTh YPaBHCHHEM B JICKApPTOBOH CHCTEME KOOPIUHAT;

pelmath TreoMeTpHUecKHe 3aJladlil Ha BBIUHNCIEHIEe YIJIOB MeXAY NPSIMBIMH M IUIOCKOCTSMI,
BBIMUCIIEHHE pPACCTOSHUII OT TOYKH JO IUIOCKOCTH, B I€JIOM, Ha TIPUMEHEHHE BEKTOPHO-
KOOPIMHATHOI'O METO,1a IIPH PelleHHH;

CBOOOJIHO OIepHPOBaTh MOHATHSAMHE, CBS3aHHBIMU C JIBIJKEHHEM B IPOCTPAHCTBE, 3HATH CBOIHCTBA
JIBIDKEHHI,

BBITOJNHATh M300pakeHHs MHOTOTPAaHHHKOB W Tell BpalleHHs NpH MapaieJbHOM IepeHoce,
NEeHTPATBHON CHMMETPHH, 3€pKaJbHOIl CHMMETPHH, TIpH IOBOPOTE BOKPYr TPSIMOIi,
npeoOpa3oBaHNs MOJI00HS;

CIPOUTh CeYeHHS MHOTOIPAaHHHKOB M TeJ BpalleHHS: CeYeHHs NIWIHHIpa (mapaUlelbHO H
NEePIeHIUKYIIPHO OCH), CeUeHHS KOHyca (Mapa/LIeIbHble OCHOBAHHIO M IIPOXOISIIHE depes
BEpIIIHY), CEUYeHHS IIapa;

HCIIOJIL30BAaTh  METOJIBI  TIOCTPOEHHS  CeueHMil: MeTOJl CI/IeJIoB, MeTOJ BHYTpeHHEero
IpOEKTHPOBAHIA, METO/I TEpeHOCa CeKYIIei MI0CKOCTH;

JIOKa3bIBaTh F€OMETPHYECKIE YIBEPKICHILS;

NPHMEHATh TeoMeTpudecKue (akThl JUIS PEIICHHS CTEPEOMETPHIECKHX 3aj1ad, MpeaIoIararimx
HECKOJIBKO IIaroB pelleHns, eciIH YCIOBHI IpHMeHeHHS 3aaHbl B SBHOMH 1 HesIBHOI (opMe;
pernaTh 3a/1aui Ha J0Ka3aTelbCTBO MaTeMaTHIECKHX OTHOIIEHHIT 1 HaX0K/IeHe TEOMETPHIECKIX
BEJINYHH;

MPUMEHSATH IIPOrPaMMHBIE CPEJICTBA H IEKTPOHHO-KOMMYHHKAIHOHHBIE CHCTEMBI IPH pPeIeHHH
CTEPEOMETPHYECKHX 3a/1aY;

NPHMeHATh MOJIyUeHHble 3HaHHSg Ha NpPaKTHKe: CpaBHIBAaTh, aHaJIM3HpOBaTh H OIIEHUBAThH
pealTbHbIE CHUTYAIlIH, MPHMEHATh H3YUeHHBIE TOHSTHSA, TEOpeMBbl, CBOICTBAa B MpoIlecce IONCKa
peleHis MaTeMaTHIecK chopMyIHpOBaHHOI MPoOIEeMbl, MOJIETHPOBATh PealbHble CHTYAIII Ha
S3bIKE TEOMETPHH, HCCIIeJA0BaTh IMOCTPOEHHbIE MOJIENH C HCIOJIb30BAaHHEM TeOMEeTPHYECKHX
MOHATHIT M TeopeM, ammapara airedpbl, pellarh [IpaKTHYECKHEe 3ajiaull, CBA3aHHbIE C
HaXO0KIeHHEM I'eOMETPHUECKHX BETHYHH;

HMeTh TIpeJICTaBjIeHHss 00 OCHOBHBIX HTalmax pa3BHTHS TeOMeTPHH KaK COCTAaBHOI YacTH
dyHIaMeHTa pa3BUTIISI TEXHOJIOTIIIL.



TEMATHYECKOE ILTAHHPOBAHHE

10 KJIACC
Koan4gecTBO 9acoB J/1eKTPOHHbIE
Ne HaumeHoBaHnHe pa3ie/jioB H TeM Komrponpante | TIpaxriieckme (uugposbie)
n/n MPOorpaMMael Beero o0pa3oBaTe/IbHbIE
padoThI pabdoThI pecypesi
1 Beenenue B cTepeoMeTpIIO 23 1
5 BzaunmHoe pacnosiokeHne NpsAMbIX B 6 1
MPOCTPAHCTBE
3 [TapaytenbHOCTD MPSAMBIX H IVIOCKOCTEIl B 8
IIPOCTPAHCTBE
4 [lepnienn HKYIPHOCTD TPSMBIX I 25
IUIOCKOCTEIl B POCTPAHCTBE
5 VIIBl B paccTo SHHUS 16 1
6 MHororpaHHuKH 7 1
7 BekTopbl B IpOCTpaHCTBE 12
3 HOBTOPCHHC, 0000meHne U clcTeEMaTH Al 5 ’
3HAHHII
OBIIEE KOJIMYECTBO YACOB ITO ITPOTPAMME 102 6 0
11 KJIACC
| KoanuecTBO 4acoB JJIeKTPOHHbIE
Ne i/ E;::;::::i:me PECHOB WTem Beero Kontpoabnsie IIpakTH4eckne f)li;l;g):f::::l:;)lbﬂm o
padorsl paborsl pecyper
1 AHaITHTHYeCKas TeOMEeTPHS 15 1
’ [ToBTOpEHIIE, oﬁoﬁmemje " 15 1
CHCTeMaTH3aI[isg 3HaAHUI1
3 ~ ObBéM MHOTOTpaHHHKA 17 1
4 | Tena BpameHust 24 1
5 [Inomaan mOBepXHOCTH H 0OBEMEL 9 1

KPYTJIBIX TeJl




JIBHKEeHHA
[ToBTOpeHME, 0000MIeHNE 1

= 17 2
cHcTeMaTH3al[As 3HAHMIL
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
IHOYPOUHOE INTAHUPOBAHHE
10 KJIACC
KoangecTBO 4acoB JIeKTPOHHBIE
Ne Jara uudpoBble
o/n Tema ypoka Bcero ROﬁHTpO.IIbHHe l'lpﬁalcrlmecxue H3yUeHHsT  oOpa3oBaTe/IbHbIE
padoThI padoThI pecypeht

OcHoBHBIE TTpaBIITa H300pakeHNT Ha
PHCYHKE ILTOCKOCTH, MapaLTeIbHbIX MPIMBIX
(0Tpe3KOB), cepeHHbI OTpe3Ka

[TOHATHS CTepeOMEeTPHH: TOUKa, IIpsIMasl,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHEBIE
npaBivia H300pakeHHs Ha PHCYHKE
TUTOCKOCTH, TMapasUTeTbHBIX MPSAMBIX
(OTpe3KOB), CepeaHHBI OTpe3Ka
[ToHATHS: TIepeceKaronuecs IIOCKOCTH,
MepeceKaronecs mpsMas | INIOCKOCTh;
HIOJIYIIPOCTPAHCTBO

[ToHATHA: MEepeceKaromHecs IIOCKOCTH,
niepeceKaloInecs mpsMas i INIOCKOCTh;
IOJIYIIPOCTPAHCTBO

MHoOToTrpaHHHKH, H300pakKeHIe MpOCTeHIIIX

IPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIHMX 00BEKTOB

MHororpaHHuKH, H300paKeHe IpoCTeImx
IPOCTPAHCTBEHHBIX QUTYP,

HECYIIECTB YIOIINX 00bEKTOB

AKCHOMBI CTEpEOMETPHH I MTEPBBIE
CIIEICTBHUS H3 HIX

AKCHOMBI CTEPEOMETPIIL I [IEPBbIE




CIIEACTBIIA H3 HHX

AKCHOMBI cTepeOMeTpHH U IepBhIe
caencTus u3 HUX. CrocoObl 3a1aHmsa
IPSIMBIX U IVIOCKOCTEil B IIPOCTPAHCTBE.
O003HaYeHNS MIPSAMBIX U IIOCKOCTEH

10

300paxeHne ceueHuil MpaMu/isl, Kyoa i
IIPHU3MBI, KOTOpBIE IIPOXOJIST Yepe3 Hx pedpa.
H300paxeHie nepecedyeHNS MOTydeHHBIX
IUIOCKOCTell. PacKpanimBaHniie OCTPOEHHBIX
CedeHHIl pa3HBIMH IIBETAMH

11

300paxeHnne ceueHuil IpamMuisl, Kyda u
MIPHU3MBI, KOTOpPbIE MPOXOIAT Yepe3 HX pedpa.
H3o0paeHne nepecedeHNs MOTyIeHHbBIX
IUIOCKOCTEI. Pacrcpammaamze ITIOCTPOCHHBIX
ceueHHil Ppa3HbIMH IBETaMH

12

H300paxkeHnne ceueHHit mpaMu/sl, Kyba
MIPU3MBI, KOTOPBIE TPOXOJIAT Uepe3 UX pedpa.
H300pasxeHie riepecedeHNs IO TyIeHHBIX
TUIOCKOCTell. PackpamiBaHiie ocTpOeHHbBIX
CedeHHil pa3HBIMH [IBETAMH

13

300paxeHne ceueHUil mipamMuisl, Kyda u
TIPU3MBI, KOTOpPBIE TIPOXOJIAT Yepe3 ux pedpa.
H300pakeHie nepecedeHNs MOTyIeHHbBIX
IUIOCKOCTel. PackpanmBaHie NOCTPOSHHBIX
CeYeHHI pa3HbIMH IBETaMH

14

MeTo1 ci1e/10B I IIOCTPOEHHS CeUeHHIt

MeTo[ ciieioB U1 OCTPOSHHUS CedeHMUIL.
CBoiicTBa NepecedeHH MIPAMBIX H
IUIOCKOCTEH

16

17

Mertoz cne1oB 11 OCTPOEHIS CeUeHHIl.
CBolicTBa 1epeceyeHu il IPSIMbIX H
IUIOCKOCTEH

[TocTpoeHne ceueHuii B mupamuse, Kyoe 1o
TpéM TouKaM Ha pédpax. Co3naHme
BBIHOCHBIX UepTesKeil 1 3aIliCh IIaros
MIOCTPOEHHUS




18

[TocTpoeHue cedeHnil B mupamiae, Kyoe mo
TpéM TouKkaM Ha péOpax. Co3naHne
BBIHOCHBIX UepTeskeil H 3aIich IaroB
IIOCTPOEHHS

19

20

[TocTpoeHue ceueHnii B mipaMuie, Kyoe mo
TpéM ToukaM Ha pébpax. Co3ngaHne
BBIHOCHBIX YepTesKeil U 3alliCh aroB
HOCIpocHna

[TocTpoeHne ceueHnii B mupamuzie, Kyoe 1o
TpéM TouKaM Ha pédpax. Co3naHme
BBIHOCHBIX UepTeKeil U 3aIicCh [1aroB
MIOCTPOEHHUS

24|

IToBTOpeHue mIaHnMeTpuir: Teopema o
IPONOPIIOHAIBHBIX oTpe3KaxX. IlogoOne
TPeyroJIbHIKOB

22

[ToBTOpenune miannMerpun: Teopema
Menenas. PacdeTsl B cedeHNIX Ha
BBIHOCHBIX depTekax. llcropus pasButia
IUTAHHMETPHH H CTePEOMETPHHI

23

KoHTpopHas pabota "AKCHOMBI
crepeomeTpru. CeueHus"

24

BianmuOe pacnonoxkeHne NpsMbIX B
npoctpanctBe. CKpemuBaoonecs Mnpsmsie.
[Ipu3HaKH CKPEIINBAIONHXCS IPSIMBIX.
ITapasiebHBIE IPSIMBIE B IIPOCTPAHCTBE

Teopema o cymiecTBOBaHHH U
€MHCTBEHHOCTH IIPSIMO I1apaslieIbHOI
JAHHOI IIPAMOI, IPOXOASIIEH Yepe3 TOUKY
MPOCTPaHCTBAa H He JeKalleil Ha JaHHOI
npsMoii. Jlemma o mepecedeHHH
napajvle/IbHbIX IIPSIMBIX IUIOCKOCTBIO

26

[TapannensHOCTB TpexX pAMBIX. Teopema o
TpEX mapaUielIbHbIX NMpAMbIX. Teopema o
CKPENINBAIONHXCS MPSIMBIX

27

Hapannenbﬂoe IIPOCKTHPOBAHIE. OCHOBHBIE
CBOIiCTBa IapauIeJIbHOT O IIPOCKTHPOBAaHHA.




H3o00paxeHne pa3sHbIX QUIYD B
HapaLIelIbHOI MPOeKITIN

28

[lenTpanpHas mpoekIsa. YToJI c
COHAIpaBJIEHHBIMH CTOPOHAMU. YTOJ MEXK Ty
MIPSIMBIMH

29

30

31

3aja4dn Ha JI0Ka3aTeIbCTBO H HCClIeJ0BaHIe,
CBA3AHHBIC C PACIIOJIOAKCHHEM IIPAMBIX B
IIPOCTPaHCTIBE

TloHsaTHA: Mapa/uIeIbHOCTD MPSAMOIl H
IUIOCKOCTH B MpocTpaHcTBe. [Ipn3Hak
HapajvIeIbHOCTH MPAMOI H IJIOCKOCTH.
CBolicTBa Mapasuie IbHOCTH MPSIMOH 1
TUIOCKOCTH

I'eomeTpuyecKie 3a1aui Ha BBIYICIICHIE H
JIOKa3aTeIbCTBO, CBS3aHHBIE C
HapauIeIbHOCTBIO MPAMBIX H IIJIOCKOCTell B
MPOCTPAHCTBE

32

[TocTpoeHne cedeHHs, IPOXOISIIEro Yepes
JTAHHYIO MPSIMYIO Ha depTexe U
MapauIe/IbHOTO ApYrol mnpsmoit. Pacaér
OTHOIIEHHIT

33

34

[TapanienbHas IpoeKIHs, IpUMEHEHHe JUIS
MOCTPOEHHS CeyeHHi Kyba 1
mapawienenunena. CpoiicTsa
napajulesIenHnena  mpu3Mbl

Hapaﬂnenbﬁme IIJTOCKOCTH. HpHBHaKH
IIapalIeJIbHOCTH IBYX IJIOCKOCTEH

35

Teopema o nmapasienbHOCTH H
€IITHCTBEHHOCTH IUIOCKOCTH, IIPOXOISIIeit
gepe3 TOUKY, He NIPHHA UIeKAIIYI0 JaHHOI
IUIOCKOCTH H CII€JICTBHS U3 HEé

36

CBolicTBa MapaJjuleIbHBIX ILIOCKOCTEH: 0
napauie/IbHOCTH IMPSIMBIX MepecedeHus npu
MepecevYeH ! JBYX MapalieIbHBIX
IUIOCKOCTEI TPEeTheil




37

CBoilicTBa Mapa UIe/IbHBIX IUTOCKOCTE: 00
OTpe3Kax MapaUIe/IbHBIX MPSMBIX,
3aKI0YEHHBIX MEeKITY IapajviebHbIMI
IUIOCKOCTAMH; O IIepeceYeHHH IIPSAMOI ¢
JIBYM$ ITapa/UIeIbHBIMHI IUIOCKOCTSMU

38

IToBTOpenmne: Teopema ITndaropa na
IUTOCKOCTH

39

40

IToBTOpEHNE: TPUTOHOMETPHUS
IPSIMOYT OJIBHOTO TPeyr oJIbHUKa
CBoiicTBa Ky0a H IpIMOYTOJIBHOTO
napajuviesiennmne/ia

41

42

Beruncienne JIMH OTPEe3KOB B KyOe U
IPSIMOYT OJIBHOM IapalIeJIeNuIes1e
[lepnieHTUKYISIPHOCTD MPSIMOIT U ITIOCKOCTH.
[IpH3HaK nepreHINKyIAPHOCTH IPAMOIT H
IUIOCKOCTH

43

44

IlepneHIUKYISPHOCTD MPAMOM U IVIOCKOCTH.
[IpH3HaK repreHIuKyISIPHOCTH IPAMOI I
IUTOCKOCTH

Teopema o cymniecTBOBaHHH U
€IMHCTBEHHOCTH IIPSIMOIL, MPOXO Il
gepe3 TOUKY MPOCTPaHCTBA H

MepreH IMKYIIPHOI K INIOCKOCTH

46

47

[I10cKOCTH H TepIeHUKYIIPHbIE HM
[psIMBbIE B MHOTOI'paHHHKaX

[TnockocTH H NepIeHUKYIIpHBIE HM
MpSMBIE€ B MHOTOIpaHHHKAX
Ilepnennukynsp n HakioHHasA. IlocTpoenue
MEePIeHMKYIIpa U3 TOUKH Ha IPAMYIO

48

[Tepnieniukynsap un Hak1oHHas. [TocTpoeHne
MepIeHIUKYIIpa 3 TOUKH Ha IPSIMYIO

49

Teopema o Tp€x nepneHIUKYIIpax (Ipsmast
u obpaTHas)

Teopema o Tp€x nepneHIHKY/IApax (IpsaMast
u oOpaTHas)




52
53

Yron MCAKIY CKPCIIHBAIOIIHMIICH ITPAMBIMHI

[Touck mepreHUKYISPHBIX TPIMBIX C
MIOMOIIBIO MEPIEHIHKYISIPHBIX ILIOCKOCTEI

OpTOoTroHAIBHOE MPOEKTHPOBAHHE

54

ITocTpoeHne cedeHnii Kyoa, IpH3MEI,
MPaBIIBHOI ITHPAMILIBI C TTOMOIIBIO
OpPTOrOHATBHOH MPOSKITHH

55

56

57

58

39

60

61

ITocTpoenne ceueHnii Kyoa, IpU3MBbI,
MPABIIBHOM MUPAMILJIBI ¢ ITIOMOIIBIO
OpTOroHaJIbHOH IIPOEKIIHH

CuMMeTpus B IPOCTPAHCTBE OTHOCHTEIBHO
IUIOCKOCTH. IToCKOCTH CHMMETpHII B
MHOTOT'PaHHHKaX

IIpu3HaK nepneHINKYISpHOCTH MIPSAMOIL U
IUIOCKOCTH KakK CJIEICTBHE CHMMETPHH
IIpaBiibHBIe MHOTOTpaHHHKH. Pacuér
paccTOSHUM OT TOYKH J0 IUIOCKOCTH
IIpaBitbHBIE MHOTOT paHHHKU. Pacuér
paccTOSHUH OT TOYKH J0 IUIOCKOCTH
CriocoObl OIYCTUTD MEPIIEH IHKYIISAPBI:
CUMMETPHS, CABUT TOUKH II0 IIapalIeIbHON
IPSAMOIT

CIBur 1o HelapauleIbHOI NPSIMOIL,
H3MEHEHHE pacCTOSHHI

62

63

64

KontponsHag pabota "B3anmHoe
pacIloNoKeHNEe IPSAMBIX H IUIOCKOCTEN B
IIPOCTpaHCTBe"

[ToBTOpEHME: YrOaI MEKAY IPIMBIMH Ha
IUIOCKOCTH, TPHTOHOMETPHS B
IPOH3BOJIBHOM TPEYTOJIbHHKE, TeopeMa
KOCHHYCOB

IToBTOpEHMHE: YTOJI MEKIY
CKpeNIHBAOIIHMUCS IPIMBIMU B
IPOCTPAHCTBE

| & COMETPHICCKHEC METOIbI BEIMUCIICHIIA YIIa




66

MEZKILY IIPSAMBIMH B MHOTOTI paHHHKAX
JIByrpanHsiii yroi. CBOIICTBO JIMHEIHBIX

| YTJIOB JIBYTPaHHOTO yIja

67

Ilepnenpuxynsgpuslie wiockoctu. CBoilcTBa
B3alMHO IepIeHIHKYIIPHBIX IIOCKOCTEIH

68

69

| INIOCROCTH

IIpn3HaK nepreHUKYIAPHOCTH IUIOCKOCTEIT;
TeopeMa 0 IPAMOII IIepecedeHHs ABYX
IUTOCKOCTEI NepIeHAUKYIIPHBIX TPeThell

[IpssMoyToIBHBII MapajUTeIeHIIe T, KyO:
H3MepeHHs, CBOIICTBA IPSIMOYT0IBHOIO
napasvieenuie/ia

70

71

Teopema 0 JHaI'OHAJIH IIPpAMOYT'OJIBHOT'O
IapaUIeICmuIe/]ia H CI€ICTBHE U3 Heé

CrepeoMeTpHiecKHe H IIPHKIAIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aHMHBIM PacIOIOKeHHEM
TIPSIMBIX U IUTOCKOCTH

72

3

[ToBTOpEHNE: CKPEIHBAOIINECS NIPAMBIE,
napasuielbHble IUIOCKOCTH B CTaHIapTHBIX
MHOTOIPaHHHKaX

[Tapa mapamienbHBIX IUIOCKOCTEI Ha
CKPEIINBAIOIINXCS IPSMBIX, PACCTOSHHE
MEXJ1y CKpeIHBalONIMMUCS NPSIMBIMU B
MIPOCTBIX CHTYAIISIX

74

PaccrogHue oT TOUKH 10 IUVIOCKOCTH,
PacCTOAHHE OT HpﬂMOfI J0 INTIOCKOCTH

75

BrruncieHne paccTosiHII MEXILY
CKpEIMHBAIOIMMHCS IIPAMBIMU € IIOMOIIBIO
MIEePIEeHMKYISPHOII INIOCKOCTH

76

TpéxrpaHHblit yroJ1, HepaBeHCTBa JUIS
TpexrpaHHbIX yriioB. Teopema [Tndaropa,
TeopeMbl KOCHHYCOB H CHHYCOB JUIA
TPEXTPaHHOTO yIJia

7

DneMeHTH cepHIecKoil TeOMeTPHH:
reo/ie3uU4ecKie JMHUH Ha 3emiie




78 KoHnTponpHas pabota "YTIasl u paccTosHAA" 1

79 CHCTemamaau"Hﬂ 3HaHUi "MHoOrorpaHHuK 1 1
€T0 JIEMEHTBI

30 IInpamuzga. Buger mipamug. [IpaBuibHas 1
pamMuIa

81 [Tpnsma. IIpsiMast 1 HaKIIOHHAS IIPH3MBI. 1
IIpaBiibHas mpusma

32 IIpsimoit mapauiesenuie 1, IpaMOoyroJIbHbIH 1
napajwienenunes, Kyo

83 BEIHYKJIBIB MHOTOr paHHUKH. TeopeMa 1
Dilepa
Brinmykiibie MHOTOTpaHHHUKH. Teopema

84 Ditnepa. IIpaBiiIbHBIE U TIOJIYIIPABIJIbHbBIE 1
MHOTOI' DAHHHK I

85 KonTtpomnsHas pabota "MHOrorpaHHUKH" 1

36 [Tonamne BekTOpa Ha IUIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 Pa3HOCTh BEKTOPOB 1

89 IIpaBmto nmapannenenmmneia 1

90 YMHOK€EHIE BEKTOpa Ha THCII0 1

91 PaznokeHune BeKTopa 1o 6a3ucyv' TpEX 1
BEKTOPOB, HE JI€XKAIUX B OJHON ILIOCKOCTH

92 CKkansipHO€ NPOM3BE/ICHHE 1

93 Berancienne yria MexIy BEKTOpaMH B 1
IPOCTPaHCTBE

94 IIpocreiie 3a1a4u ¢ BEKTOpaMH 1

95 IIpocreiinme 3a1a4i ¢ BEKTOpaMH 1

96 IIpocTreiimme 3a1a49u ¢ BEKTOpaMH 1

97 IIpocTeiinme 3a1a49n ¢ BEKTOpaMH 1

98 O000meHne U cHCTEMATH3AINS 3HAHUIT 1

99 O6o06neHne 1 cHCTeMaTH3aIlHs 3HAHHIT 1




100 HtoroBast KOHTpoJIbHas padoTa 1 1
101 HTorosas KOHTpo/IbHAsA paboTa 1 1
102 ObobmeHne 1 cHcTeMaTH3aITH 3HAHHIT 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0
11 KVIACC
Koin4yecTBO 4acoB JJIeKTPOHHbIE
P e g Bcero KontpoabHsie | IIpakrHieckne 'E:;:enun gg[?:ll;zﬁ?:enbﬂme
PatoThI padoThI pecypel
| IloBTOpEHHE TEMBI "Koopmxﬂan:f BEKTOpa 1
Ha IJIOCKOCTH H B IIPOCTPAHCTBE
5 IToBTOpenne teMsl "CKansgpHOe 1
IIpOH3BEJIeHHe BEKTOPOB"
3 IToBTOpeHne Tems! "BeiaucieHue yria 1
MeXKIy BEKTOpaMH B IPOCTPaHCTBe"
4 IToBTOpeHne TeMbl "YpaBHEHHE IIPSIMOIL, 1
MPOXOISAIIEH Yepe3 IBE TOUKH"
5 YpasHeHHe IUIOCKOCTH, HOpMAaJb, 1
ypaBHEHHE IUIOCKOCTH B OTpe3Kax
6 YpaBHeHHE IUTOCKOCTH, HOpMaJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpPe3Kax
i ~ BektopHoe mponsBeneHne 1
3 JIuHeiiHpIe HepaBeHCTBA, TMHEIHOE 1
IIPOTPaMMHPOBaHHE
9 JIuneiiHble HepaBeHCTBA, JTHHEITHOE 1
_HpOIpaMMIPOBanHe
10 AHanuTH4YecKHe MeTOoIbl pacuéTa yria 1
MeK Ty MIPAMBIMH B MHOTOT pAHHHKAX
1 AHanuTH4YecKne MeToIbl pac4yéTa yria I
MeX 1y IUIOCKOCTSAMH B MHOTOT PaHHHKAX
12 @opMyna pacCTOSHHS OT TOIKH JI0 1

IJIOCKOCTH B KOOpJHHATax




Haxoxeuue paCCTOXHHﬁ OT TOYKH J0O

13
IJIOCKOCTH B KyOe

14 HaxoxneHne paccToSHHI OT TOYKH 0
IUIOCKOCTH B IIPaBIIIBHOI IMHpaMiIe

15 KonTtponsHas paboTa "AHamHTHIeCKas
reomMeTpus"

16 CedyeHHS MHOTOTPAaHHUKOB: CTaH/IapTHBIE
MHOTOTPaHHHKN

17 CeueHHS MHOTOTPAHHUKOB: METO]] CJIEJIOB
CedyeHHS MHOTOTPaHHHUKOB: CTaHJAapTHBIE

18 IJIOCKOCTH, TIepecedeH s IPSIMbIX H
ILIOCKOCTE N

19 ITapasuienpHble IpAMBIE H IUIOCKOCTH
napasielIbHble CEIeHUS

20 ITapautenpHbIE PAMBIE H IUIOCKOCTH
Pacy€T OTHOMIEHHIT

71 ITapauiensHbIE MIPAMBIE H INIOCKOCTH: YTJIBI
MeKTy CKPEeITHBAOITHMHUCS IPSIMBIMHI
IlepneH MKy IIpHBIE IPSMBbIe H TUIOCKOCTH:

9 CTaHapTHBIE [1apbl NEePIICHIUKYISAPHBIX
ILUIOCKOCTEI U MPSAMBIX, CHMMETPHH
MHOTOT'paHHHKOB

23 ITepneHMKySIPHBIE IPSAMBIE H TUIOCKOCTH:
TeopeMa O TpeX HepHeHIHKYIIpax

4 IlepneHINKYISIPHBIE TIPSMBIE H TUIOCKOCTH:

~ BBIYHCIIEHHS JUIMH B MHOTOI DAHHHKaX

IloBTOpeHNe: IWIOMAMH MHOTOYTOJIBHHKOB,

2.3 (hopMyIIBI JUIA IIIOMIa e, COOOpaKeHHI
mog00us
IToBTOpEHNE: IUIONIA 1 MHOTOYTOJIbHUKOB,

26 (hopMynBI [UIA TIOMIA IS, COOOpakKeHHS
o0 0us
IloBTOpEHHE: WI0NIaJu MHOTOYTOJIBHUKOB,

27 (hopMymIBI [UIA TIIOMIa e, cO0OpaKeHHS

noJoous




IInomaznu ceueHuii MHOT'OI'PAaHHHKOB.

28 ILJIOIIA/IH TIOBEPXHOCTEI, pa3pe3aHus Ha
YacTH, cooOpakeHHs m0100us1
ILnomaau cedeHnit MHOTOr pAHHHKOB:
29 IUIOIAHN TIOBEPXHOCTEI, pa3pe3aHud Ha
YacTH, co0OpaKeHHs 1101001
30 KonrponsHas pabota "IloBropeHne:
MHOTOTPAaHHHKH, CEYeHNs MHOTOT PAHHIKOB"
31 O0BéM Tena. O0beM IPAMOYTOIBHOTO
~ MapaJuleJienuieia
39 3ajtagn 00 yBoeHHH Ky0Oa, 0 KBaJparype
Ky0a; 0 TpHUCEKITHH yTia
CrepeomeTpHYeCKHe 3a/la49H, CBSI3aHHBIE C
33 00BEMOM TIPIMOYTOIHHOTO
napajulesneniieaa
IIpuxiagaele 3aa4m, CBA3aHHBIE C
34 BBIYICIICHIIEM 00BEMa IIPSIMOYTOIEHOTO
| napaJiesenmne/ia
35 OO0BEM IPAMOIl IPHUMBI
36 CTep'COMe"l]JIF-leCKIfe 3a1a'H, CBA3AHHBIE C
BBIYHCIIEHIEM 00BEMOB MPAMOIT IPU3MBI
37 IIpukinagHeie 3aa4, CBS3aHHbIE ¢ 00BEMOM
MPSAMOIl TIPU3MBI
Brrcienne o00BEMOB Te ¢ ITOMOIIBIO
38 omnpeenéHHoro uarerpana. O0bEM
HAKJIOHHOM IPH3MBI
BrrancieHne 00bEMOB Tell ¢ TOMOIIBIO
39 onpeaen€éHHoro uaTerpana. O6bpéM
TP aMH/IBI
40 @opmyia oobéMa mapamMusl. OTHOIIEHHE
00BeMOB ITHPaMHU/I ¢ OOIIIM YIIOM
41 @opmyna oObéMa mupaMuzbl. OTHOIIEHHE
00bEMOB ITHPaMHJI C OOIIIM YIJIOM
42 CrepeoMeTpHYECKHE 3a/la4H, CBS3aHHBIE C

00BbEMaMH HAKJIOHHOI TPH3MBI




CTep'EOMeTpII‘IECKHe 3alla4qH, CBA3aHHBIC C

43 A
00BEMaMH THPaAMHJIBI
IIpuxtamaere 3agawm o Teme "OOBEMBI

44 Ten'", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOI
IIPU3MBI

45 IIpukitagaele 3ajqaun 110 TeMe "OOBEMBI

) Ten'", CBA3aHHBIE ¢ 00BEMOM ITHPaMHIEI
46 IIpnvmenenne o6nEMoB. Beramcinenue
| PacCTosAHNA JI0 IIOCKOCTH

47 KoHTponpHas pfll'ﬁ()Ta "O0BEM
MHOTOTpaHHHKa
I[{nmiagprYecKas MOBEPXHOCTD,

48 oOpa3yromue MIIMHIPHIeCKOTT
MMOBEPXHOCTH

49 Iumaaap. IIpsaMoii KpyroBoil IIUIHHIP.
IL1omans NoBepXHOCTH MIVIMHAPA

50 KoHnueckas noBepXHOCTh, 00pa3yrolne

i KOHIYEeCKOoil noBepxHocTH. Konyc

51 Ceuenue KOH}:ca IUIOCKOCTBIO,
HapaijIeIbHOIl IIOCKOCTH OCHOBAaHHS

59 YCB‘I&I:I.}IbeI KoHYyc. I300pakeHne KOHycOB
H YCeUYEHHBIX KOHYCOB

53 ILtomane 60KOBOIT MOBEPXHOCTH H MOJHOI
IIOBEPXHOCTH KOHYyCa

54 ILnomans GOKOBOIT MOBEPXHOCTH H MOJIHOI
MMOBEPXHOCTH KOHYca
CrepeomeTpHYeCKHe 3a/la4H Ha

55 JIOKa3aTeJIbCTBO M BBIMHCICHHE,
IIOCTPOCHNEM CEYCHHI IIITHHAPA, KOHYCca
CtepeoMeTpHIECKHE 3a/1a9H Ha

56 J0Ka3aTelbCTBO H BBIUHCIEHHUE,
[IOCTPOCHIEM CEUEHHI LIIUTHHApPa, KOHyca

57 IIpukiiamHeie 3a1a49i, CBA3aHHBIE C

IIUTHHAPOM




Hpmmamme 3a/1a4i, CBA3aHHBIC C

58
IITHHIPOM

59 Cdoepa u mrap
Ilepeceuenne cgepsl U Imapa ¢ IVIOCKOCTRIO.

60 Kacarne mrapa u cepbl IIIOCKOCThI0. B i
n3o0pakeHue 1mapa
IIepeceuenne cephl U mapa ¢ IWIOCKOCTHIO.

61 Kacarue mrapa u chepbl IIockocTeio. Bug u
n300pakeHne napa

62 Vpanl'emie coepsl. [Imomane chepsr u e€
qacTeil

63 CuvmeTpus cheps U mapa
CrepeoMeTpHIEeCKHe 3a/1a9H Ha

64 JI0Ka3aTe/bCTBO H BBIYUCIIEHHE, CBSI3aHHbIE
co chepoil i mapoM, MOCTPOSHHEM HX
CEYEHHI TUIOCKOCTBIO
CrepeomeTpHYeCcKHE 3a1a9d Ha

65 JI0Ka3aTe/IbCTBO U BBIUUCIIEHIIE, CBI3aHHbIE
co cepoii i mapom, MOCTPOSHHEM HX
CEYEHHII TUIOCKOCTBIO

66 IIpukitaaHbIe 3a/1a91, CBA3aHHBIE cO cepoil
1 [I1apOM
IToBTOpEHNE: OKPYKHOCTH Ha IUIOCKOCTH,

67 BBIUHCIIEHNUS B OKPYAKHOCTH, CTAHJapTHBIE
11010611

68 Pa3mirgHble KOMOHHAITH TeJl BpalleHus i
MHOTOTPaHHHKOB

69 3azaun no teMe "Tena u noBepxHOCTU
BpanieHnsa"

70 3amagn 1'10' lTm\«[e "Tena 1 MOBEPXHOCTH
BpalieHnus

7 Komponbrjaa pabota "Tena n MOBEepXHOCTH
BpalieHus

79 O0BeéM mHHApa. Teopema 06 00béEMe

IPAMOTO HILTHHAPA




73

BrrancieHne 00bEMOB Tel ¢ TTOMOIIBIO
ompeaeéHHOro uaTerpana. O0bEM KOHyca

74

76

a7

78

79

80

81

IL1omanm 60KOBOIT H IOTHOI HOBEPXHOCTH
KOHYca

CtepeoMeTpHIECKHE 3a/1a9H, CBSA3aHHBIE C
BBIUHCIIEHIEM 00BEMOB IIUIMH/Ipa, KOHYyCa

IIpuxitanaee 3agaqn 10 TeMe "OO0BEMEI I
IUTONIAIH OBEpXHOCTE Ten"

O0BEM mrapa u mapoBoro cekropa. Teopema
00 00BéMme mapa. ILTomans chepsr.
CrepeoMeTpHYECKHE 3a/1a4H, CBS3aHHBIE C
BBIYHCIEHIEM 00BEMOB IIapa, MapoBOTo
CerMeHTa H IIapoBOro ceKropa
IIpukramueie 3agaun o TeMe "OOBEMBI
Ten'", CBA3aHHbIE ¢ 00BEMOM IITapa 1
I0n1a/16k0 cepbl. COOTHONIEHHS MEKITY
ILTOIIAISIMHE ITOBEPXHOCTEI 1 00BEMaMu
110,100HBIX Tel

IToto0HBIE TeIa B IPOCTPAHCTBE.
I3meHeHne 00bEMa IpH MO 100U H.
CrtepeoMeTpHIECKHe 3a/laqH, CBSI3aHHBIE C
BBIYHCIICHIEM 00BEMOB Tell H IUIomajieit
[MOBEPXHOCTEH

KonTtponrHag padota "Iltoniaau
MOBEPXHOCTH H 00BEMBI KPYIJIBIX Tel"
JBmxeHus npocrpancrsa. OTodpaxeHus.
JIBIKeHNS H paBeHCTBO uryp. Odmme
CBOIICTBA JBIZKECHUIT
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Bune! 1BIoKeHUI: MapalIeIbHbBIH IEPEHOC,
[eHTpaJbHas CUMMETPHS, 3epKaabHas
CHMMETPHS, IOBOPOT BOKPYT MPSMOIT
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IIpeoGpa3oBanusa nogodus. Ipsamas u chepa
Diutepa
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Feome’[‘pnqecme 3ala4i Ha IIPpHMECHEHHES
JBIDKCHIA
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KonrponeHas padota "BekTops! B
MpOCTpaHCTBE"
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O0o0maromnree moBTopeHne |1 MOHATHIT I
METOJI0B Kypca reomeTpun 10—11 Kiaccos,
cuctemaTtuzanus 3Hanuii: "[lapamnensHoCcTh
IPSAMBIX H IUIOCKOCTEH B IPOCTpaHCTBE"
O6o0maromree rmoproperne 11 moHATHII H

METOJ0B Kypca reomeTpun 10-11 Kiaccos,
cucTeMaTH3alus 3HaHuii: "BekTopsl B

MPOCTPAHCTBE"
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O6obmaromnee rmoproperne 11 moHATHII H
METO0JI0B Kypca reomeTpun 10—11 K1accos,
cucTeMaTH3aLus 3HaHii: "BeKkTopel B
IIpocTpaHcTBe"

O0o6matomiee nmoropeHne 11 MOHATHIT H
MeT0J10B Kypca reoMmeTpun 10—-11 Ki1accos,
cucTeMaTm3anmng 3Haauii: "Oo0seM
MHOTOIpaHHHKA"

Oo6o6matoniee moBropeHne |1 MOHATHIT H
MeTo0B Kypca reomeTpun 10—11 Kmaccos,
cucTreMaTu3anus 3HaHuii: "O0bem
MHOTOTpaHHHKa"

Obo6matomree mopropeHne |1 MOHATHII H
MeToJoB Kypca reoMmerpun 10-11 Kaccos,
cHucTeMaTH3anus 3HaHmil: "I tomam
IOBEPXHOCTH H 00BEMBI KPYIJIbIX Tel"

92

93

O0bo6matomiee moBTopeHne |1 MOHATHIT H
MeTOJI0B Kypca reoMeTpun 10-11 Kiaccos,
cucTreMaTm3zanus 3HaHmid: "I romanu
IIOBEPXHOCTH H 00BEMBI KPYIJIbIX Tel"

Hrtoropas KOHTpoJbHag paboTa
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HToroBas KOHTpOJBHas padoTa

IloBTOpeHne, 0600NIeHHEe U CUCTeMaTH3aIHs
3HaHHH
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HcTopus pa3BHTHS CTepeOMeTPHHI KaK




HAYKH H €€ pojib B Pa3BHTHH COBPEMEHHBIX
HHKEHEPHBIX H KOMIIBIOTEPHBIX TEXHOJIOTHI
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HcTopus pa3BHTHS cTepeOMeTPHH KaK
HAYKH H €€ poJib B Pa3BHTHH COBPEMEHHBIX
HHKeHepHBIX U KOMITBIOTEPHBIX TeXHOJIOTHil
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HcTopus pa3BHTHS cTepeoMeTpHH Kak
HAyKH H €€ poJIb B pa3BUTHH COBPEMEHHBIX
HHKEHEPHBIX H KOMIBIOTEPHBIX TEXHOJIOT Hil
HcTopus pa3BHTHS CTEpeOMETPHHI KaK
HAyKH U eé poJIb B pa3BUTHH COBPeMEHHBIX
HH/KEHEPHBIX I KOMITBFOTEPHBIX TEXHOJIOT Hit
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Hctopus pa3BUTHS CTepeOMeTPUH Kak
HayKH H €€ pojb B pa3BUTHH COBPEMEHHBIX
HMHKEHEPHBIX H KOMITBFOTEPHBIX TEXHOJIOT Hil
Hctopus pa3BHTHS CTepeoMeTpUH Kak
HAYKI U €€ poJib B Pa3BUTHH COBPeMEHHBIX
HHKEHEePHBIX H KOMIIBIOTEPHBIX TEXHOJIOT HI
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HcTopus pasBUTHS CTepeoOMeTpUN Kak
HayKH H €€ poJlb B pa3BUTHH COBPEMEHHBIX
NHKEHEPHBIX U KOMITBIOTEPHBIX T€XHOJIOT Hil

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME
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