AHHOTAIUA K padoyeii mporpamMMe cpeaHero oo01ero o0pa3zoBaHus
no yueoHomy kypcy «I'eomerpusi» 10-11kaaccsl
(yriy0s1eHHBI YPOBEHb)

PaGouas mporpamma yuebGHOro kypca «l'eomerpus» paspaboTaHa B COOTBETCTBUH C
TpeboBanusiMu DenepasbHOTO  TOCYIAPCTBEHHOTO 00Pa30BaTENLHOTO CTaHIApTa CPEIHETO
oOmrero oopazoBanus (mprka3z MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoii @enepanuu oT
17.05.2012 1. Ne 413 «OO0 yTBepX IE€HWHM U BBEICHUUM B JEHCTBHE (enepaabHOro
rOCyAapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTa CPEeaHEro o0uiero oOpa3oBaHusA»), HA OCHOBE
(denepanbHON OCHOBHON 00pa30BaTEIBHON MPOrpaMMEI CpeiHero o01ero oopazoBanus (Tipukas
MunuctepctBa npocsemienusi Poccuu ot 18.05.2023 Ne 371 «O6 ytBepxkaeHuu ¢eaepaibHON
00pa30BaTeILHON MPOTrpaMMBbI CpPEHETO 001Iero oopazoBaHus» (3aperucTpupoBaHo B MUHIOCTE
Poccunm 12.07.2023 N 74228).

Leap ocBoeHus mporpaMmel ydeOHOro Kypca «I'eomerpusi» Ha yriyOJI€HHOM YpOBHE —
pa3BUTHE WHIUBUAYAJIbHBIX CHOCOOHOCTEH OOydaromuxcs NpU HM3YyYEHUH T€OMETPUHU, Kak
COCTaBIIAIONICH MNpeaMeTHOH obnactn «MaremMaTnka W WHQPOpPMATHKa» Yepe3 oOecredeHue
BO3MOXHOCTH NPUOOPETEHHsI M HUCIOJIb30BaHUs Oosiee INIyOOKHX T€OMETPUYECKUX 3HAHUU U
NEeUCTBUH, CHEU(PUUHBIX I'€OMETPUH, U HEOOXOAUMBIX Ui YCIENIHOIO MPO(EecCHOHAIBHOTO
00pa30BaHus, CBA3aHHOIO C MCIIOJIb30BAaHUEM MAaTEMaTHKH.

[IpuopuretnpiMu  3amayamm  kypca «['eomerpusi» Ha  yriayOn€HHOM — ypOBHE,
pacIIMPSAIOUIMMU U YCHUIIMBAIOIIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCS:

paciMpeHue nIpeICTaBIeHNs O TeOMETPUU KaK YaCTH MUPOBOM KYJIbTYphI M (GOPMUPOBaHHE
OCO3HAHHUs B3aUMOCBS3U I€OMETPUU C OKPYKAIOLIUM MUPOM;

(¢hopMUpOBaHME TPEACTABICHUS O NPOCTPAHCTBEHHBIX (PUIypax Kak O BaKHEHIIMX
MaTEMaTHYECKUX MOJEIISX, IO3BOJISAIOIIMX ONUCHIBATh U N3y4aTh Pa3HbIE SABJICHUS OKPY>KaIOIIErO
MHpa, 3HaHHE IOHATUHHOTO arnapara o paszaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(opMHUpoOBaHKE YMEHHS BJaIeTh OCHOBHBIMU ITOHATUSMH O MPOCTPAHCTBEHHBIX (PUTypax U
WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMysl M YMEHHE HMX IPHUMEHSATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CLIOCOOBI PELIeHHUS 3a/1ay;

(¢hopMUpOBaHME yMEHHUS DPACIIO3HABaTh Ha 4YepTekax, MOJENSIX U B pEallbHOM MHpE
MHOTOTPAaHHUKH U TeJIa BPALLIEHUs, KOHCTPYHPOBATh FEOMETPUUECKHE MOJIETIH;

(dhopMupoBaHue MOHUMAaHUS BO3MOKHOCTH aKCHOMaTHYECKOI0 MOCTPOEHUS
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHUE MOHMMAHUS POJIM AKCMOMATHKH TPHU TPOBEICHUH
pacCyKIIeHUM;

¢dbopMHupOoBaHHE YMEHHUS BIAJECTh METOJAMHU JIOKA3aTENLCTB M aJrOPUTMOB pEIICHHMS,
YMEHHUSI MX TPUMEHATh, MPOBOJIUTH JIOKa3aTeJIbHbIE pPACCYXKIEHUS B XOJAE pEIICHUs
CTEPEOMETPUYECKUX 33Jad4 M 3aJad C [PaKTUYECKHM CcoJep)kaHHeM, (OpMHpPOBAaHUE
MPEeICTAaBICHUs] O HEOOXOIMMOCTH JOKa3aTelbCTB TMpU OOOCHOBAaHUM MaTeMaTHUYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKU B IPOBEJICHUM JIEAYKTUBHBIX PacCyKICHMUI;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaIbHBIX M TBOPUYECKHX CIOCOOHOCTEM
00yyaromuxcs, MO3HABATEIbHOW AKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHHMHA, KPUTHUYHOCTH
MBIIIUICHUS, HHTEpeca K U3YUSHHIO TE€OMETPHH;

¢dopmupoBanre (QYHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrno3HaBaTh IPOSBICHUS T€OMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peasibHbIX
KU3HCHHBIX CHUTyallUAX ¥ TpPH MU3YyYEHUH JPYrHX Y4YeOHBIX TIPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, MOJENUPOBAHMS pEaTbHBIX CHUTyalllil, HCCIeI0BaHUS
IOCTPOEHHBIX MOJIEJIEH, UHTEPIPETALIMH [TOJTyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIepKaTeIIBHBIMU JIMHUAMHU yaeOHOTO Kypca «['eomerpus» B 10—11 kmaccax
saBisAroTCs: «IIpsiMble M TUIOCKOCTH B MpoOCTpaHCTBE», «MHororpaHHukn», «Tema BpameHus»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIXKEHUS B IPOCTPAHCTBE.

CdopmymupoBanaoe Bo @I'OC COO TtpeboBaHHE «yMETh ONEPHUPOBATH MOHATHIMUY,
pEJIeBaHTHBIMH T€OMETPHUH Ha yriayO0iaéHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJEpXaTeJIbHbIM JIMHUAM Y4YeOHOro Kypca, a (OpMUPOBAaHUE JIOTUYECKUX YMEHUU



pacmopenensiercs He TOJIbKO MO COAepKaTeNIbHBIM JIMHUSAM, HO U 110 rojiaM o0yuyeHus. Conep:xanue
00pa3oBaHUsi, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraM ocBoeHus PenepanbHOi paboueit
MIPOrpaMMBbl, pacrpeeNEHHBIM 110 roJIaM 00y4YeHHUsI, CTPYKTYpHUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IIPUHIUIHAIBHBIM BOIPOCaM 00y4Yaromuecs o0paaiiuch HEOTHOKPATHO. DTO
MO3BOJIIET  OPraHM30BaTh  OBJIAJICHUE TCOMETPUYECKUMMU TOHATUAMHU U  HaBbIKaMU
MOCTIeIOBATENIbHO M TOCTYNATEIbHO, C COOJIOACHNUEM MPHUHIIMIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHMS BKIIIOYATh B OOIIYIO CHCTEMY T'€OMETPUUYECKUX MPEICTaBICHHUI 00yUYatoXCsl, pacIupsis
u yriryOsist e€, 00pa3yst IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexoa k U3y4EHUIO TEOMETPUHN HA YTIIyOJIEHHOM YPOBHE TIO3BOJISET:

co3maTh ycnoBHA s quddepeHIranud  oOy4eHus, IMOCTPOSHUS WHAMBHIYaTbHBIX
o0pa3oBaTeNbHBIX MporpamMM, OOecneduTh YriayOlnE€HHOE H3Yy4YeHHE T'eOMETpPHHM  Kak
cocTaBIAONIEH yueOHOro npeamera «MaremaTukay;

MOATOTOBUTH O0YYAIOUIMXCA K MPOAOIKEHUI0 M3YYEHHS MaTeMaTHKU ¢ y4€TOM BbhIOOpa
Oynymei mpodeccuu, obecrieunBasi IPEEMCTBEHHOCTh MEXIy OOHIMM U TPO(heCCHOHATBHBIM
o0OpazoBaHUEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriyO0inEHHOM ypoBHE oTBoauTCs 204 yaca:
B 10 xmacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeJieio).

COJEP)KAHUE OBYYEHUA
10 kanace

IIpsiMble H MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATUA CTEpeoMeTpuu. Touka, mpsiMasi, INIOCKOCTh, TPOCTPAHCTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIISACTBHS U3 HUX.

B3anmHOE pacrnosioskeHue MpsIMBIX B IMIPOCTPAHCTBE: NEPECEKAIOIINECS, MapaJlIeIbHbIC U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBarommxcs npsMbix. [lapainenbHOCTh NPsSMBIX U
IUIOCKOCTEN B NPOCTPAHCTBE: IapajuleibHbIE NPSAMbIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
HIpsIMBIX, [ApPaJUICIBHOCTh NPSAMOM M IUIOCKOCTH. [lapamnensHoe M LEHTpalbHOE
[IPOEKTHUPOBaHKE, U300paxeHne Guryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO POEKTUPOBAHMS.
N3o0pakenue ¢puryp B napauieabHON MPOEKIMU. YTIIbI C COHANIPABICHHBIMH CTOPOHAMH, YTOJI
MEXy HNPSMBIMH B IPOCTpaHCTBE. IlapayuiespHOCTh IUIOCKOCTEH: MapaljiesIbHbIE IUIOCKOCTH,
CBOWCTBA MapalIeNIbHBIX TIocKocTel. [IpocTeiiie npocTpaHCTBEHHbBIE (PUTYPBI HA TUIOCKOCTH:
TETPa3ap, NapajuleICIUIE]l, IOCTPOCHUE CEYCHUM.

[lepneHuUKyISIPHOCT OPSIMOM M IUIOCKOCTH: NEPIEHAUKYJSPHbIE TpsSMble B
IIPOCTPAHCTBE, IPAMBIE MapaJUIe/IbHbIE W MEPHNEHAMKYJSPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPHEeHIUKYJISIPHOCTH MPSIMON U TUNIOCKOCTH, TEOPEMaA O IPSIMOM MEePIEHAUKYIISIPHOM MIIOCKOCTH.
OproronansHOe NpoeKTUpOBaHUE. [lepneHAuKyIssp M HAKIOHHBIE: PACCTOSHHE OT TOYKH JI0
IUIOCKOCTH, PACCTOSTHUE OT TMpPSIMOM 1O IUIOCKOCTH, NPOEKIHs (UTYpbl Ha IJIOCKOCTb.
[lepneHIMKYISIPHOCTD IUVIOCKOCTEN: IPU3HAK NEPIECHAUKYIIPHOCTH ABYX IIOcKocTel. Teopema
0 TpEX MEPIEHAUKYIIAPAX.

VYTIIIBI B IPOCTPAHCTBE: Yro MEXIY NMPSMOU U IUNIOCKOCTBIO, IBYTPAHHBINA yToOJI, JMHEWHBIN
yroyi JABYIpaHHOTO yria. TpéxrpaHHbli M MHOrorpaHHble yribl. CBONCTBA IMJIOCKHX YIJIOB
MHOrorpaHHoro yrya. CBOWCTBa INIOCKMX M JIBYI'PaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO yIJia.

MHOrorpaHHUKH

Byl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHuKa. [IpusmMa: N-yronsHas npusma, npsmas
U HakKJIOHHAas Tpu3Mbl, OOKOBas M TMOJMHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenumnen,
NPAMOYTOJIBHBIN MapaJUieNienune]; U ero cBoucrBa. Kpardaillume myTd Ha MNOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBennass teopema Iludaropa. IMupamuma: n-
yrojibHasi NUpaMuia, paBUiIbHAs U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX IpaHel
MpaBWIbHON nUpaMujbl. [IpaBuibHBIE MHOTOIpDaHHUKM: NpaBUiIbHAs NpHU3Ma U IPAaBHJIbHAS
UpaMuia, paBUIIbHAS TPEYTOJIbHAS MUPaMuUa U MPaBUIIbHBIN TeTpasap, kyO. [IpencraBnenue o
MIPaBWJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, A0AEKadAP U UKOCAP.



Brruncrnenue 31€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yrisl. [lnomans 0okoBoi
MIOBEPXHOCTHU U MOJHOM MOBEPXHOCTHU MPSMOM IPU3MBI, IUIOIA/1b OCHOBAaHUI, TeEOpeMa 0 OOKOBOM
MIOBEPXHOCTU MpsIMOM mpu3Mbl. Ilnomans 00KOBOI MOBEPXHOCTU U MOBEPXHOCTH MPaBHILHON
MIApaMU/Ibl, TEOpPEMa O IJIOIAAN YCEUEHHON TUPAMUIBI.

CummeTpust B NPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU INPABUWIBHBIX MHOTOTPaHHUKOB.
CumMeTpusi B TpaBUIBHOM MHOTOIPDAaHHHMKE: CUMMETpUs Mapajyielenunena, CUMMETpUs
MIPAaBUJIBHBIX IPU3M, CUMMETPUS IPABUIIbHOM MUPaMUIbI.

BekTopbl M KOOpPAUHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPbI
KOJUIMHEapHbIE, COHAIPABJICHHbIE WU IPOTUBOINOJIOXKHO HAINpaBiI€HHbIE BEKTOpPbl. PaBeHCTBO
BEKTOpOB. JIEHCTBUS C BEKTOpAMM: CJIOXKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHO>KE€HHE BEKTOpa Ha ynciio. CBOMCTBA CI0XKEHUS BEKTOPOB. CBOMCTBA yMHOXKEHUS
BeKTOpa Ha uncio. [lonsTie koMIuIaHapHble BEKTOpPbI. [Ipu3Hak KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuio mnapamienenunena. Teopema o pa3inoKeHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsMoyrosibHas cucrema KoopAMHAT B pocTtpaHcTBe. Koopaunatel Bektopa. CBs3b
MEXJ1y KOOpJMHATaMH BEKTOpa M KOOpAMHATAMU TOYEK. YTOJI MEXIy Bekropamu. CkaispHoe
IIPOU3BEIEHUE BEKTOPOB.

11 knacc

Tesa BpauieHus

[lonsTHs: UMIAMHIpPUYECKas IOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, cQepuyeckas
MIOBEPXHOCTh, 00pa3yoliye NoBepxHocTel. Tea BpaleHus: UINHIP, KOHYC, YCEYEHHBIH KOHYC,
cthepa, map. Bzaumnaoe pacnonoxenue chepbl U INIOCKOCTH, KacaTeslbHas TIOCKOCTh K cdepe.
N300pakeHue Ten BpallieHus Ha IockocTH. Pa3BépTka muianHapa u konyca. CUMMeTpus cepsl
U 11apa.

O06Bém. OcHoBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napauienenumnena u ciaeactBus w3 He€. OOBEM MPSIMOW W HAKIOHHOW MPU3MBI, HIUJIUHIPA,
nupaMuibl 1 KoHyca. O0bEM I1apa 1 mapoBOro CErMEHTA.

KomOunanuu Ten BpalleHHs U MHOrorpaHHukoB. [Ipusma, BoucaHHass B LWJIMHID,
onucaHHasg okojio nuwiuHapa. Ilepecedenue cdepsl U mapa ¢ miockocTeio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OITMCAHHOTO OKOJI0 c(hepsl, chepbl, BIUCAHHON B
MHOT'OT'PaHHUK WM TEJIO BpalllEHUs.

[Inomanp MOBEPXHOCTH IMIMHApPA, KOHYca, miomanb cepel u e€ yacteil. [logobue B
npoctpancTBe. OtTHomeHWEe O0O0BEMOB, TUIOMIANEH MOBEpXHOCTEH MOMOOHBIX  (uryp.
IIpeoOpazoBanue momodus, romoreTus. PemeHue 3agay Ha IUIOCKOCTH C HCMOJIb30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

IloctpoeHne ceyeHMd MHOTOIPAaHHUKOB M TeJl BpALICHUSA: CEYEHUs LIWIMHApA
(mapamienbHO M NEPNEHIUKYJSPHO OCH), CEYEHHsS KOHyca (MapajljiesIbHble OCHOBAaHUIO U
MIPOXOASIIME Yepe3 BEpPIIMHY), CEUEHHsI 11apa, METOJbl IOCTPOCHUSI CEUCHMH: METOJ] CIIEIOB,
METO/1 BHYyTPEHHET O IPOEKTUPOBAHHUS, METOJ] IIEPEHOCA CEKYLIEH MIOCKOCTH.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepannuu Haja BEKTOpaMU. BEKTOpHOE yMHOKEHUE BEKTOPOB.
CpoifcTBa BekTOpHOro yMHOKeHHs. IIpsMoyrosnbpHas cucreMa KOOpJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxkenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA IpU
pelIeHNH FeOMETPUYECKUX 3a/1a.

/{BHKeHUsI B IPOCTPAHCTBE

JBwxeHust npoctpaHcTBa. OtoOpaxenus. JIBuxeHus u paeHcTBO ¢uryp. OOmme
CBOMCTBA JABWXXCHUH. Buabl NBWKEHMI: NapajuICIbHBIM IIEPEHOC, LEHTPAJIbHAs CUMMETpUS,
3epKajbHas CUMMETpPHs, IOBOPOT BOKPYT npsaAMoil. [IpeobpazoBanust nogodus. [Ipsmas u coepa
Ditnepa.

Paboyast mporpamMma COIEpKHUT CIEAYIONINE Pa3Iebl:
1. IlosicHuTENbHAS 3aMHCKa.
2. [Inanupyemblie pe3ysbTaThl OCBOCHUS Y4eOHOTO IpeaMeTa, y4eOHOro Kypca.



3. Coneprkanue yueOHOTO MpenMeTa, Kypcea.

4. TemaTH4eckoe IUIAHUPOBAHUE C YKa3aHUEM KOJMYECTBA YacOB, OTBOJUMBIX HA H3YYCHHE
KaX/I0H TeMbl y4eOHOro mpeaMera, y4eOHOro Kypca M BO3MOXKHOCTh HCIIOJIb30BaHUS IO TOU
TEMe JIEKTPOHHBIX (IIUPPOBBIX) 00Pa30BATEIHLHBIX PECYPCOB.



