AHHOTauMs K pado4eil mporpamme
MaTeMaTHKa

VY4eOHbIl peaMeT

reoOMeTpHUsI

Kiacc
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KonnuectBo Ha wusyuenue ydeOHOro kypca «l'eomerpusi» Ha yYriyOon€HHOM YpOBHE
4acoB orBoautrcs 204 gaca: B 10 xiacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).

VyeOHUK JI.C.Atanacsix, B.®.Byry3os, C.b.Kagomues (M.:IIpocseriennue,2023r.) yueOHHK
I'eomerpust st 001e00pa30BaTENbHBIX YUPEKACHUN: 0a30BBI U TPOPHUIBHBIN
YPOBHHU

CocTaBHuTelb Kapreimosa O.J1.

Lenb u3ydyeHwus pa3sBUTHE WHAWBUIYAIBHBIX CIIOCOOHOCTEH OOyJaromuxcs TpU HU3yYCHHU

y4eOHOTO IeOMETPUM, KaK COCTaBJSIOINEH MpeaMeTHOl obmactn «MaTtematuka W

npeaMeTa uHpopmaTuka»  yepe3  oOecreueHHe  BO3MOKHOCTM  IpUOOpEeTeHHs U
UCIOJIb30BaHUsl Ooyiee IIyOOKMX T'€OMETPUYECKUX 3HAaHUW U JIeHCTBUH,
crnenn()UIHBIX TEOMETPUH, U HEOOXOAMMBIX JUIS YCIICIIHOTO MPO(ECCHOHATHLHOTO
0o0pa3oBaHMs, CBS3aHHOI'O C HCIOJb30BAaHUEM MAaTEMaTHKU pe3yJabTaTbl U
OLIEHUBATh UX HA COOTBETCTBHE IPAKTUYECKON CUTYyaLlUH.

Conepxanue 10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE  TOHATUS  crepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb,
npocTtpaHcTBO. lloHsATHE 00 aKCMOMAaTHYECKOM IIOCTPOCHHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX.

B3anmHOe pacnonokeHue INpsAMBIX B IIPOCTPAHCTBE: IEPECEKArOIIHEcs,
NapaJuleJbHble M CKpelluBaromuecs npsmble. [Ipu3HaKuM CKpenuMBarOINAXCs
npsaMbIX. [lapamienbHOCTh MPAMBIX U IIOCKOCTEN B IMPOCTPAHCTBE: Mapallie/IbHbIE
IPSIMBIE B MIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSAMBIX, MAPALUIEIBHOCTh MPSIMOU
U miockocT. IlapannensHoe M LIEHTpaibHOE MPOEKTUPOBAHHE, H300paXKeHHe
¢uryp. OcHOBHbIE CBOWMCTBAa NapajuIEIBLHOrO IMpoeKTHpoBaHus. W3o00paxeHue
¢buryp B mapajuienbHON MPOEKIHUH. YTJIbI C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIYy NPSMBIMA B HIpocTpaHCTBE. [lapayuiebHOCTh IUIOCKOCTEN: MapalliesIbHbIC
IIJIOCKOCTH, CBOMCTBA MAapaJUIeNIbHBIX IUIOCKOCTEN. IIpocTeliue npocTpaHCTBEHHbIE
(Gurypsl Ha MIOCKOCTHU: TETPAdAP, MapaIeIENUIIe]], TIOCTPOCHUE CEYCHUH.

IlepneHAUKYIAPHOCTD NMPSMON U IUIOCKOCTU: NEPIEHIUKYIISPHBIE NIPSMbIE B
IIPOCTPAHCTBE, MPSMBIE NapAUICIbHBIE W IEPHEHIUKYISAPHBIE K IUIOCKOCTH,
INPU3HAK NEPHEHAMKYJIIPHOCTH IPSAMOM M IUIOCKOCTH, TeOpeMa O MpsAMOH
NEePIEHANKYIJIIPHON IIJIOCKOCTH. OproronanbHOe MIPOEKTUPOBAHUE.
IlepnieHAUKYIISAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE OT
OpsIMOM IO TUIOCKOCTH, MPOEKIUs (Urypbl Ha MIOCKOCTbh. [lepneHauKyaspHOCTh
IJIOCKOCTEN: INpPU3HAK NEPIECHAMKYIIPHOCTH IBYX ILIOCKOcTed. Teopema o Tpéx
NEePIEHAUKYIISPAX.

VYrisl B INPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IUIOCKOCTBIO, IBYTPaHHBIN
yToJ, JIMHEWHBIA yToJ JBYTPaHHOTO yria. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIbI.
CBolicTBa IUIOCKUX YIJIOB MHOI'OTPaHHOTO yria. CBONMCTBA INIOCKUX U JIBYTPaHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: n-yronpHas
npu3Ma, IpsMas U HaKJIOHHasl MPU3MBbl, OOKOBas U MOJHAs MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npAMOYTOJbHBIN MMapajyielenuIen u ero ceorcrea. Kparyaimme
IyTH Ha IOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuna: n-yroiapHas nupamuzia, NIpaBuibHasg U yceu€HHas
nupamuabl. CpoiictBa pEéGep W OOKOBBIX TI'paHE MPaBUIBHOW MHPaMHIBL
[IpaBriIbBHBIE MHOTOTPaHHUKHU: ITIPAaBHJIbHAs INpPU3Ma U IpaBWIbHAs NUPAMMIA,
NpaBUIbHAS TPEYroJbHasi MMpaMHJIa M MPaBIIIbHBIN TeTpasap, Kyo. [IpencraBneHue




0 NpaBUJIbHBIX MHOI'OIPaHHUKAX: OKTa’p, TOAEKA3Ip U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHHMKOB: péOpa, [AWaroHaidu, YrJbl
[Tnomans OOKOBOW TMOBEPXHOCTH U IOJHOW TOBEPXHOCTH NPSMOW TNPU3MBL,
TJI0IIA b OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOU Mpu3Mbl. [1nomans
OOKOBOM IIOBEPXHOCTM M IIOBEPXHOCTH IPaBWJIBHOM NHMpPaMUJbl, TEOpeEMa O
IJIOIIAU YCEUYEHHON TUPAMUIBI.

CuMmMeTpuss B TPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM  IIPABHJIBHBIX
MHOTOIPAaHHUKOB. CHUMMETpHsi B IPAaBWIBHOM MHOIOTPaHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETPUsS TNPAaBUIbHBIX NPHU3M, CHUMMETpPUS [PaBUIbHOU
MApaMUJBbL.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHsiTHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, [JIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPbl KOJUIMHEApHbIE, COHANpABICHHbIE M  MPOTHBOIIOJIOKHO
HallpaBJIE€HHbIE BEKTOPbl. PaBeHCTBO BEKTOpPOB. JIEMCTBUS C BEKTOpPAMU: CIOKEHHE
U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHO)XEHHE BEKTOpa Ha
yucio. CBoWCTBa CI0XKEHUST BEKTOPOB. CBOMCTBA YMHOXEHUs BEKTOpA Ha YHUCIIO.
[TonsiTue kommaHapHble BeKTOphl. IIpH3HaK KoOMIUIaHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pa3jgoXEeHUH BEKTOpa IO TPEM
HEKOMIUIaHapHbIM BeKTopaM. [IpsimoyronbHas cucrema KOOpAMHAT B IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsizb MEXAy KOOpAMHATAMU BEKTOpAa M KOOpAMHATaAMHU
TOUYEK. YT0J1 Mexay Bekropamu. CKaJipHOE [TPOU3BEAECHNUE BEKTOPOB.

11 KUIIACC

Tesa BpameHust

[TonsTus: UMIMHApPUYECKAsT IOBEPXHOCTb, KOHUYECKash I1OBEPXHOCTbD,
chepuueckas TOBEPXHOCTh, OOpasyromye moBepxHocTed. Tema BpalleHus:
WIHH]IP, KOHYC, YCEUEHHBIA KOHYC, cdepa, map. B3anMHoe pacmonoxerue chepbl
U TUIOCKOCTH, KacaTelbHasl IIOCKOCTh K cepe. M3o0pakeHue Ten BpalleHHs Ha
mockocTH. Pa3zBépTka munuHapa u konyca. CummeTpust cepsl U mapa.

O0béM. OcHoBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 00 o00béMe
IpSIMOYTOJIBHOTO Tapajuienenunena U cieactsus u3 He€. OObEM mpsMoll u
HAKJIOHHOM MPU3MBI, HWJINHAPA, NUpaMUAbl U KoHyca. OO0bEM Imapa U IIapoBOTO
CerMeHTa.

KoMOuHammu Ten BpalieHHss ¥ MHOTOTpaHHUKOB. Ilpu3ma, BmucaHHas B
HWIMHIpP, OINUCaHHAas okosio unuiauHapa. Ilepecewenune cdepsl MU 1mapa ¢
wiockocTeio. Kacanuwe mapa u cdepsl miaockocTbto. IloHATHE MHOrorpaHHuKa,
ONMCAHHOTO OKOJIO cdephl, cdepbl, BIUCAHHON B MHOTOTPaHHMK WU TEJIO
BpaIlCHUS.

[Tnomane MOBEPXHOCTH HWIMHAPA, KOHYCA, IJIOMAab chepbl U e€ yacTe.
[Tono6ue B mnpoctpancTBe. OTHOmEHHE OOBEMOB, IUIOIMIAZECH IOBEPXHOCTEH
nonobueix ¢uryp. IlpeobpasoBanue mnomobusi, romorerus. Pemenue 3agau Ha
IUIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHuit MHOTOIPaHHUKOB U TeJl BpallleHHsI: CeYeHUs IMIINHIPA
(mapayulelbHO W TEpPHeHIUKYJISPHO OCH), CEYEHHs KOHyca (mapaulesbHble
OCHOBaHUIO U MPOXOJSIIUE Yepe3 BEPIIMHY), CEUEHUs LIapa, METOJbl MOCTPOEHUS
CEUEHHUI: METOJ CIEeJ0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpeHoca
CEKYIIEeH MIOCKOCTH.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTtBe. Omnepanuu Haja — BEKTopamu. BekTopHoe
YMHOXEHHE BeKTOpoB. (CBOMCTBa BEKTOPHOTO yMHOXeHHs. lIpsmoyronbHas
cucTemMa KoopauHaT B mpoctpaHcTBe. KoopnunaTtel BekTopa. PasnoxeHnue BekTopa
no 6a3ucy. KoopanHaTHO-BEKTOPHBII METO/] PU pEIIEHUH F€OMETPUUECKUX 3a]1ay.

JABHKeHHUs B POCTPAHCTBE

JBmwxenust npoctpaHcTBa. OToOpakeHus. [IBIXKEHUS M PaBEHCTBO (UTYP.
OOmme cBOWCTBa JBWKEHWW. BuIbl ABMKEHWH: TapajUIedbHBIA TEPEHOC,
LIEHTpaJbHasl CUMMETpPHUs, 3€pKaJbHasg CHMMETpHUS, IOBOPOT BOKPYI IPSIMOH.
[TpeobpazoBanus momodwus. [Ipsmast u cdepa Ditnepa.







