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IHHOACHUTEJBbHASA 3AIINCKA
Pabouas nporpamma yue6HOr0 Kypca «I'eomerpusi» nmpoduibHOro ypoBHs 1 oOyuatommxcst 10-11-x
KJIAaCCOB pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

o ®denepanpHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit eaepanumy;
e mpukaza MuHOOpHaykun otT 17.05.2012 Ne 413 «OO0 yrBepkaeHun GeaepaaTbHOro
roCy/IapCTBEHHOIO  00pa30BaTeIbHOrO CTaHAapTa cpeAaHero oOmiero oOpa3zoBaHUsS»  (C
M3MEHEHHSIMU, BHECEHHBIMH MTPpHUKa30M MuHnpocsemenus ot 12.08.2022 Ne 732);

e mpukaza Munnpocsemieruss ot 18.05.2023 Ne 371 «O0 yrBepxkaeHuu ¢deaepanbHOR
00pa30BaTeNbHON MPOrpPaMMBbI CPETHETO O0IIETO 00pa30BaAHUNY;

o mnpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsiika opranuzanuu u
OCYILECTBIICHUSI 00pa30BaTEIbHON JEATENIbHOCTH IO OCHOBHBIM  00111€00pa30BaTeIbHBIM
nmporpaMMaM — 00pa30BaTelIbHBIM MpOorpaMMaM HauyalbHOIO OOIIEro, OCHOBHOTO OOILEro u
cpeaHero oo1ero oopa3oBaHUs;

o CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTHYECKHE TPEOOBAHUS K OpraHU3aI[MsIM BOCTIUTAHUS
1 00ydeHHs, OTIbIXa U O3JOPOBICHUS JETeH U MOJIOACKUY», YTBEPKICHHBIX MOCTAHOBJICHHUEM
[JIABHOT'O CAHUTApHOrO Bpaua oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urueHnueckue HOPMATHBBI M TpeOOBaHUS K OOECIIEYCHHIO
6e3omacHOCTH U (Min) 6€3BPEIHOCTH TSl YeNoBeKa (DaKTOPOB cpeibl OOUTAHUSNY», YTBEPKICHHBIX
MOCTAHOBJICHUEM IJIaBHOI'O CAaHUTapHOTO Bpaya oT 28.01.2021 Ne 2;

e KOHIEMNIMM pPa3BUTUS MaTEeMaTH4YeCKOro OOpa3oBaHMs, YTBEP)KIECHHOW paclopsKeHueM
[IpaBuTensctBa o1 24.12.2013 Ne 2506-p;

e [lpuka3 MyHMIMIAIBHOTO AaBTOHOMHOIO 0011e00pa3oBaTeNbHOTO YyupexaeHus «CpeaHss
obmieobpaszoBarenbHast mkona Ne3» «O06 yrBepxaeHun padouux mporpamm» ot 30.08.2023 Ne 420

e (JenepanpHOil paboueit mporpamMMbl yueOHOTO Kypcea «['eomMeTpusi», KOTOPBIM BXOJUT B COCTaB
yuebHoro mpeamMeTa «MartemaTuka.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

['eomeTtpus siBrseTcst OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHET0 OOIIEro oOpa3oBaHUsI, TaK
Kak oOecreuynBaeT BO3MOXKHOCTh H3YYEHMsI TUCIUIUIMH €CTECTBEHHO-HAYyYHOW HANpPaBIEHHOCTU U
MPEAMETOB TYMAaHUTAPHOTO IMKIA. [I0CKONMBKY JIOTHYECKOE MBIIUICHHE, (OPMHUPYEMOE TIPU HU3YUCHUU
00yUaIOIUMUCS TIOHATUHHBIX OCHOB T€OMETPHH, MPH TOKA3aTEIbCTBE TEOPEM H MOCTPOCHHUH LEMOYKH
JIOTUYECKUX YTBEPXKICHUW MPU PEIICHUH TE€OMETPUUYECKUX 3a]a4, YMEHHE BBIABUTATh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIb3YIOTCS IMPU PEIIEHUU 3a]ad €CTECTBEHHO-HAYYHOrO LHKIA, B
YaCTHOCTH (PU3UUYECKHX 3a]1ad.

Ienb ocBoeHus nporpammsl yueOHoOro kypca «I'eomerpus» Ha yriyOln€HHOM ypOBHE — pa3BUTHE
WH/MBUYAIBHBIX CIOCOOHOCTEH O0OydJaromMxcss NpU HU3YYCHUM TEOMETPUH, KaK COCTaBIISIOLICH
npenMeTHoM obnactu «MaremaTuka 1 HHpOpMaTHKay yepe3 o0ecreueHne BO3MOKHOCTH TPUOOpETEHUS
U UCIOJIb30BaHUs OoJiee IITyOOKMX IeOMETPUYECKUX 3HAHUHM U JIeHCTBUM, celu(pUUHBIX T€OMETPHUH, U
HEOOXOAUMBIX AJIl YCIEIIHOTO MpO(EeCcCHOHANBHOTO OOpa30BaHUs, CBSI3aHHOIO C HCIOJIB30BaHUEM
MaTEMaTHKH.

[IpuopuTeTHBIMM 3aJa4aMHM Kypca T€OMETpHM Ha YIriIyOJEHHOM YpOBHE, PACIIMPSIOUIMMU U
YCHUJIMBAIOIIUMH Kypc 6a30BOTO YPOBHSI, SIBIISIOTCS:

pacupeHye IMpeiCTaBIeHUs] O T'€OMETPHUH KaK YacTH MHMPOBOH KyJIbTYpbl M (OpPMHUPOBAHUE
OCO3HAHUS B3aMMOCBS3H T€OMETPHUH C OKPYKAIOIIUM MHUPOM;



(dopMHpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENSIX, TO3BOJIIOLIMX OMUCHIBATh U U3y4YaTh Pa3HbIE SIBIECHUS OKPYXKAIOIIEro MUpa,
3HaHUE MOHATUIHHOIO anmapara 1o pasueny «CtepeoMeTpus» ya4eOHOro Kypca reOMeTpUH;

(bOpMI/IpOBaHI/Ie YMCHUA BJIAACTh OCHOBHBIMU IOHATHAMHU O HPOCTPAHCTBCHHBIX (1)I/II‘yan n ux
OCHOBHBIMH CBOﬁCTBaMH, 3HaHHUEC TCOPEM, (I)OpMYJ'I U YMCHUC HUX INPUMCHATH, YMCHHUA JOKa3biBaTb
TCOPCMbI U HAXOAUTHh HCCTAHAAPTHBIC CIIOCOOBI pelICHud 3a1a4,

(bOpMI/IpOBaHI/Ie YMCHUA PACIIO3HABATh HA YCPTE)KAX, MOJAC/IAX U B p€aJIbHOM MHUPEC MHOTOI'paHHUKHA
" TCJIa BpAIlCHHA, KOHCTPYHUPOBATh 'TCOMETPHUICCKUE MOJCIIN

dbopMUpOBaHHE TOHMMAaHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IOCTPOCHHUS MaTeMaTH4YeCKHX
Teopuid, GopMUPOBAHNE TOHUMAHUS POJIM AKCMOMATUKH MPH MPOBEACHUN PACCYKICHUM;

dbopMupoBaHHE YMEHHS BJIaJeTh METOJIaMU JOKAa3aTENbCTB M ITOPUTMOB PEHICHUS, YMEHHS UX
MIPUMEHATH, TIPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHHUS B XOJE PEUICHUS CTEPEOMETPUUYECKUX 3a1ad U
3aJ1a4 ¢ MPaKTUYECKHUM CojiepKaHueM, OpMHUPOBAHUE MIPEACTABICHHS O HEOOXOIUMOCTH JI0Ka3aTEIIbCTB
pu 000CHOBAHWU MATEMATHUYECKUX YTBEPKIACHUN W POJIM aKCMOMATHKH B MPOBEJICHUU JIEyKTUBHBIX
paccykJIeHUH;

Pa3BUTHUEC U COBCPIICHCTBOBAHNEC NHTCIJICKTYAJIbHBIX U TBOPYCCKUX CIocoOHOCTEN 06yqafoumxc;1,
IM03HABaTEILHOM AKTUBHOCTH, HCCICIOBATCIIBCKUX yMCHI/Iﬁ, KPUTHUYHOCTH MBIIIJICHUSA, HWHTCPECA K
HU3YUCHUIO I'COMCTPUU;

(dbopMupoBanue pyHKIIMOHAIBHON I'PaMOTHOCTH, PEIEBAHTHON T'€OMETPUM: YMEHUS PACIIO3HABATH
NPOSIBJICHUSI T€OMETPUUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTyallusiX M TIpd M3YyYEHUU JPYruxX Y4eOHbIX MPEIMETOB, IMPOSBIECHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEM, MOJAEIUPOBAaHUS PEANBHBIX CHUTYyallMd, HCCIEAOBAaHUSA IIOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIEp)KaTeIbHBIMU JHMHUSIMH YyueOHoro kypca «['eomerpusi» B 10-11 xkmaccax
ABIArOTCS: «lIpsiMBIE M IIIOCKOCTU B IPOCTPaHCTBEY», «MHOrorpaHHuKmn», «Tena BpameHus», «Bekropbl
1 KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBE.

ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHuE «yMETb ONEPUPOBATH IMOHATUIMU»,
peNeBaHTHBIMM T€OMETPUHU Ha YriyOn€HHOM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO BCEM
COJIEpKaTENIbHBIM JIMHUAM y4eOHOro Kypca, a pOpMUPOBAaHUE JIOTUYECKUX YMEHUHN pacrlpesieniaeTcs He
TOJIBKO IO COAEP)KAaTeNbHBIM JIMHUSAM, HO M 10 rojxam oOydenus. ConepxaHue oOpa3oBaHUS,
COOTBETCTBYIOIlEE TpPEIMETHBIM pe3ylbTaTaM ocBoeHusi @DenepanbHoil paboyeil mporpammsl,
pacrpesiel€éHHBIM 110 rojilaM 00y4eHusi, CTPYKTYpHUPOBaHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHLIMITHAIBHBIM BOIIPOCaM 00yJarouifecst 00panaiauch HEOJTHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIAZICHUE TE€OMETPUUYECKMMHM IIOHATHUSAMH W HaBBIKAMHU IIOCJIEIOBATEIbHO M IOCTYNATEIbHO, C
COOIOZIGHUEM TpPUHIUIA TPEEMCTBEHHOCTH, a HOBbIE€ 3HAHUS BKJIIOYaTh B OOMIYI0 CHUCTEMY
TreOMETPUUYECKUX TMpeICTaBICHU oOyyarolmmxcs, pacmupsis Hu yriyonsas e€, oOpasys HpovHbIE
MHO>KECTBEHHBIE CBA3H.

[lepexos K U3y4EeHUIO T€OMETPUHU Ha YIITYyOJIEHHOM YPOBHE I0O3BOJISET:
co3laTh  ycnoBus ans  AuddepeHnIManuu  00y4deHHs, TOCTPOCHHMS  MHIMBHIYaJIbHBIX

o0pa3oBaTeNbHBIX MPOrpaMM, OOECHedHuTh YIIIyOJEHHOE M3yYeHHE TeOMETPUU KaK COCTaBIISIOLIEH
yaeOHoro npeamera «MareMaTukay;



MOJITOTOBUTH O0YYAIOIIUXCSl K MTPOJAOIDKEHHIO H3yYCHUSI MATEMATUKH C YUETOM BBIOOpa Oyaymiei
npodeccuu, odecrednBas MPeeMCTBEHHOCTh MKy OOIIMM M Mpo(hecCHOHATBLHBIM 00pa30BaHUEM.

Ha usydyenue yuebHoro kypca «I'eomerpusi» Ha yriryonéHHOM ypoBHE oTBoaMTCs 204 vaca: B 10
kiacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeIel0).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUS CTEPEOMETpHH. Touka, mpsmasi, MIOCKOCTb, MPOCTpaHcTBO. [loHsTHE 00
aKCMOMAaTHYECKOM IIOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3auMHoe pacroniokeHHe MpsMBIX B IPOCTPAHCTBE: IEpeceKaroluecs, MapajulejbHble |
cKpeluBawomuecs npsimble. [Ipu3Haku ckpeluBaromuxcst npsAMbiX. llapamiensHoCcTs HpSIMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBE: MapajuleibHble IPSIMbIE B POCTPAHCTBE, NApAJJICIbHOCTh TPEX MPSAMBIX,
NapajuIeIbHOCTh NPSIMOM U IUIOCKOCTHU. [lapanenbHoe 1 LieHTpallbHOE TPOEKTUPOBAHUE, U300paKeHUE
¢uryp. OcHOBHBIE CBOWCTBA MapaJljIeIbHOIO MpOoeKTUpoBaHus. V3o0pakeHue Guryp B mapajieabHON
IPOEKUMU. YTJbl C COHANpPaBIECHHbIMU CTOPOHAMM, YIOJ MEXKIYy MPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEH: MapajuiesibHble IJIOCKOCTH, CBOMCTBA MNapajlIeNIbHBIX IUIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (UTYPHI HA IJIOCKOCTH: TETpPadJp, Mapajulelenumesl, MOCTPOCHHE
CEUCHMH.

[lepneHIUKYNAPHOCTh NPSAMOM M IUIOCKOCTH: NEPIEHIUKYJSPHBIE IPSAMBIE B IPOCTPAHCTBE,
IpsIMBIE TApaJUIEIbHbIE U NEPIICHIUKYIJIAPHBIE K TUIOCKOCTH, IIPU3HAK MEPIEHAUKYIISIPHOCTH IIPSIMON U
IUIOCKOCTH, T€OpeMa O MPSAMON MNEepHeHIUKYISIPHOM IIOCKOCTH. OpTOrOHaIbHOE MPOEKTUPOBAHUE.
[lepneHuKynAp W HAKIOHHBIE: PACCTOSHHUE OT TOUYKHM JI0 IUIOCKOCTH, PACCTOSIHME OT IpPsMOW 110
IUIOCKOCTH, MpOeKIus (GUrypsl Ha IUIOCKOCTb. llepneHAMKYIspHOCTh IUIOCKOCTEH: TpU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpEX NepneHnKyspax.

VYIubl B IPOCTPAHCTBE: YIOJ MEXAY IPSIMOM U INIOCKOCTBIO, ABYTPAHHBIN YIOJl, JIMHEUHBIA YIroJl
IBYTpaHHOTO yria. TpéXrpaHHbI U MHOTOrpaHHble yriibl. CBONCTBA MJIOCKUX YIJIOB MHOTOI'PaHHOTO
yria. CBONCTBA IUNIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Bunbl MHOTOrpaHHMKOB, pa3BEPTKa MHororpaHHuka. [Ipum3ma: n-yronpHas npusma, npsmas u
HaKJIOHHAs TMPU3MblI, OOKOBasi M TOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, mpsiMOYroJibHbIN
napajuleJIenunes 1 ero ceorictsa. KpaTyaiinie myTy Ha IOBEPXHOCTH MHOTOTpaHHUKa. Teopema Jiiepa.
[IpoctpanctBenHas teopema Iludaropa. Ilupamuaa: n-yronpHas nupamuia, IpaBUiIbHAsS U ycedEHHas
nupamuibl. CBoiicTBa p€bep 1 OOKOBBIX IpaHel MpaBUILHON MUpaMubl. [IpaBuiibHbIE MHOTOTPAHHUKHU:
MpaBUJIbHAsA NpPHU3Ma M IpaBWIbHAS MUPAMMJAA, MPABWIbHAS TPEYroJIbHAS MHUPAMUJA U IPABUIBHBINA
TeTpa’p, Kyo. IlpeacraBienue o mpaBUIbHBIX MHOTOIPAaHHHUKAX: OKTAd/IP, JOAEKAdAp U HKOCAIP.

Bbluuciienue 31€MEHTOB MHOTOTpAaHHHMKOB: pEOpa, nuaroHanu, yriael. [lnomans OokoBoi
MOBEPXHOCTH M TOJHOM MOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIAAh OCHOBAHMM, Teopema O OOKOBOI
MOBEPXHOCTU TMpsiMOM mpu3Mbl. Iliomans OOKOBON IMOBEPXHOCTH M TOBEPXHOCTH MPAaBUIIBHOM
IIUPAMUJIBI, TEOpEMa O IUIOLIAAN YCEYEHHON TUPAMUIBI.



CumMMeTpusi B IPOCTPAHCTBE. DIEMEHThI CAMMETPUU MIPaBUIIbHBIX MHOTOIPaHHUKOB. CUMMeETpus
B NpPaBWJIbHOM MHOTOTpaHHUKE: CHUMMETpHUSl Mapajuieenunena, CUMMETPUsI TMPaBUIBHBIX IPU3M,
CUMMETpPHUS IPaBUIIbHON MUPAMHUIBI.

BeKT()pr H KOOPpAMHATHI B IIPOCTPAHCTBE

[ToHsATHs: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JJMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJIJIMHEApHbIE, COHAIIPABICHHbIE M IPOTUBOIOJIOXHO HAIIPABJICHHbIE BEKTOPbl. PAaBEHCTBO BEKTOPOB.
JleicTBUSI ¢ BEKTOpaMU: CIOKEHUE U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXKEHUE
BeKTOpa Ha yucio. CBOHCTBa cilo)keHUs! BeKTOpoB. CBOICTBa yMHOXKEHUsI BEKTOpa Ha uucio. [lonsatue
KOMIUIaHapHble BeKTOpbl. IIpu3Hak komIiulaHapHocTH TpEX BekTopoB. [lpaBmio mnapamnenenumnena.
Teopema o0 pasnoxkeHHMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM BekTOpaM. IIpsMoyronbHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunartel BekTopa. CBs3p MEXIy KOOpIMHAaTaMH BEKTOpa M
KOOp/AMHATaMU TOYEK. YToJI MeXy Bekropamu. CKalsipHOe IPOU3BECHUE BEKTOPOB.

11 KITIACC
Tena Bpalenus

[ToHsATHS: TUIMHAPUYECKAs! TOBEPXHOCTh, KOHUYECKAsi TOBEPXHOCTh, CheprudecKas MOBEPXHOCTb,
oOpa3zyromue mnoBepxHocTeil. Tema BpalleHus: UWIMHIpP, KOHYC, yCEUEHHBIH KOHYC, cdepa, miap.
B3anMuoe pacnosnoxenue cepbl U INIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus Ha TIOCKOCTH. Pa3BépTka nmnunapa u konyca. Cummerpust cepsl u mapa.

O6béM. OcHoBHBIe cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBHOTO
napajuiefienunena u cneAcTsus u3 He€. OObEM MPSAMOI M HAKJIOHHOM MPU3MBI, IMIIMHIPA, TUPAMUIBI U
koHyca. O0bEM 11apa u MapoBOTO CETMEHTA.

KoMOuHanmu ten BpallleHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BHucaHHas B IWJIMHAP, OMHCAHHAS
okozo munuHapa. Ilepecedenue chepsl u mapa ¢ miockoctbro. Kacanue mapa u cdepsl MIOCKOCTHIO.
[ToHsiTHE MHOTOTpaHHMKA, OMUCAHHOTO OKOJIO cepsl, chephl, BOMCAHHON B MHOTOI'PAaHHUK WJIU TEJIO
BpalICHUS.

[Tnomank mMOBEPXHOCTHM NHMIWHApA, KOHyca, Tuiomans cdepbl U e€ dyacreid. I[logobue B
npoctpanctBe. OTHOIIEHWE 00BEMOB, IUIONIAJICH MOBEpXHOCTEH mMomo0HbIX ¢uryp. [IpeoOpazoBanue
nono6usi, roMmoTeTHs. Perienne 3a1a4 Ha TUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUIECKIX METOJIOB.

HOCTpOCHI/Ie CedYeHUI MHOT'OTPAaHHUKOB W TCJI BpallCHUA: CCUHCHUA HUIIMHIAPA (napannenLHo u
NEPUCHAUKYIIAPHO OCI/I), CCUCHUA KOHYCa (Hapa.]'IJ'IeJ'IBHBIC OCHOBAHHIO U MPOXOAAIIUC YCPEC3 BepH_II/IHy),
CCUCHUA Mapa, METOJbl IMOCTPOCHUA CEUCHHIA: METO CJICA0B, METOJA BHYTPCHHETO IMPOCKTUPOBAHUA,
MCTO/ IICPEHOCA CCKymeﬁ IIIIOCKOCTH.

BexkTophI M KOOPAUHATEI B IPOCTPAHCTBE

Bektopsl B mpoctpaHcTBe. Omnepanuy Haja BEeKTOpamMH. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CaoiicTBa BEKTOPHOT0 YMHOXeHUs. [IpsiMoyronpHas cucrema KOopAUHAT B IpocTpaHcTBe. KoopamHaThl
BekTopa. Pasnoxkenue BekTopa 1o 0Oa3ucy. KoopAMHATHO-BEKTOpPHBIM METOJ TMpU pEIICHUU

reOMCTPHUICCKUX 3aaav.

JBHKEeHHS B IPOCTPAHCTBE



JBwxenus npoctpancTBa. OtoOpakeHus. JIBmkeHus u paBeHCTBO ¢uryp. OOmme CBOWCTBa
NBWO)KEHUW. Buapl [BWKEHUW: NapaulelbHbIA MEPEHOC, LEHTPAJbHAsi CHUMMETPHS, 3€pKajbHas
CUMMETpUs1, TOBOPOT BOKPYT npsmoil. [IpeoOpazoBanus nogodus. [psmas u chepa Ditnepa.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMs YYEBHOI'O KYPCA «T'EOMETPHSI»
(YI'VIYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI:
1) rpa:knanckoe BOCHUTAHUE:

c(OPMHPOBAHHOCTh TPAKIAHCKOW TO3UIMH OOYYAIOMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOro OOIEeCTBa, IMPEICTABICHHE O MaTEMaTHYeCKUX OCHOBAaX (YHKIMOHHPOBAHHUS
Pa3NUYHBIX CTPYKTYp, SIBICHHUH, MPOLELYp TPa)kIaHCKOro oO0IIecTBa (BBIOOPHI, OMPOCHI U JPYroe),
YMEHHE B3aMMOJCHCTBOBATh C COLMAIBHBIMH HHCTHTYTAaMH B COOTBETCTBHU C HMX (QYHKIUSIMU H
Ha3HAYCHUEM;

2) IaTPHOTHYECKOE BOCITUTAHNE:

c(OPMUPOBAHHOCTh POCCUHCKON TpaKTAHCKOW HACHTUYHOCTH, YBKEHUS K MPOILIIOMY U
HACTOSIIEMY POCCUUCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHKEHHUSIM POCCHUUCKHUX
MaTe€MaTUKOB U POCCUICKONM MAaTeMAaTHUYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTUKEHUU B JPYIHX
HayKaX, TEXHOJIOTHSX, chepax SIKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pPOCCHIICKOro Hapojaa, cHOpMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HaHMsI, STUYECKOT0 TOBEJIEHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUM HayKu U
JesTeIbHOCTBIO YUEHOI0, OCO3HAHUE JINYHOTO BKJIJa B IOCTPOCHHUE YCTOWYMBOIO OyAyILEro;

4) 3cTeTHYECKOEe BOCIIUTAHHE:

9CTETUYCCKOC OTHOLICHUC K MHUDPY, BKIIHOYAA ISCTCTUKY MATEMATUYCCKUX SaKOHOMepHOCTeﬁ,
O6”I)€KTOB, 3aaa4, pCIHGHPIfI, paCCY)KI[eHI/II\/JI, BOCIIPUUMYHUBOCTb K MATEMATUYCCKNUM aCIICKTaM Pa3JIMYHbIX
BUJIOB UCKYCCTBA,

5) pu3uueckoe BocnMUTaAHUE:

c(OPMUPOBAHHOCTh YMEHUSI MPUMEHSATh MaTeMaTHYeCKHE 3HAaHUS B HMHTEpecax 3J0pOBOTO U
6e3omacHOro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3JI0POBBIO (310pOBOE MHTaHHE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHI W OTAbIXa, peryjspHas (u3nueckas aKTUBHOCTH), (U3NYECKOE
COBEPIICHCTBOBAHUE IIPH 3aHATUSX CIIOPTUBHO-030POBUTEIBHON JEATENBHOCTHIO;

6) Tpy/0BOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHWE IICHHOCTH TPYIOIIOOUs, HHTEPEC K pazIuYHbBIM cdepam
npodeccnoHaNbHOM AeATeTbHOCTH, CBI3aHHBIM C MATEMATHKON U €€ MPUIIOKEHUSIMHU, YMEHHE COBEPIIATh
OCO3HAHHBIM BBIOOp Oyaymied mpodeccuu U peaau30BBIBaTh COOCTBEHHBIC >KM3HEHHBIE IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTEeMAaTHYECKOMY OOpPa30BAHHUIO U CaMOOOPA30BAHMIO HA MPOTSKEHUU



BceM JKU3HU, TOTOBHOCTb K AKTHUBHOMY YYaCTHIO B PCIICHUU MPAKTHYCCKUX 3aJay MaTeMaTHYEeCKOM
HAITpaBJICHHOCTH,

7) KOJIOTHYECKOEe BOCIIUTAHME:

c(OPMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, IOHUMAHUE BIUSHUS COLUATBHO-I3KOHOMHYECKUX
IIPOLIECCOB HAa COCTOSIHUE MPUPOJHOW U COLMAIbHOW Cpelbl, OCO3HAHME INI00aIbHOrO Xapakrepa
9KOJIOTMUYECKUX MPOoOIeM, OpUEHTAIUsl Ha IPUMEHEHHE MaTeMaTUYECKUX 3HaHUHN JUIsl pelIeHHs 3a/1a4 B
00JacTH OKPYXKAIOIICH Cpelibl, IJIAHNPOBAHUE IMOCTYIKOB U OIIEHKH UX BO3MOJKHBIX TOCICICTBUN AJIS

OKpY>KaroIlen Cpebl;
8) IEeHHOCTH HAYYHOTr'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOLIECTBEHHOM NPAaKTUKH, IMOHMMAaHUE MAaTEeMaTH4YeCKOM Hayku Kak c¢epbl 4YeloBeYecKou
NeSITEIbHOCTH, JTAloB €€ pa3BUTUS M 3HAYMMOCTHU JJI Pa3BUTUS LUBWIM3ALMM, OBJIAJECHUE S3BIKOM
MaTeMaTHKU U MaTeMaTUYeCKOM KyJIbTYpOH Kak CPeJCTBOM IO3HAHUSI MUPA, FTOTOBHOCTb OCYIIECTBIIATh
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO JIEATENbHOCTh MHANBUIYAJIBHO U B IPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI.
Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

Bba3oBble Jlornueckue AeicTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKH MATEeMAaTUYECKUX OOBEKTOB, MOHSTHH,
OTHOIIIEHUH MEXTy TOHITHSIMU, (POPMYTUPOBATH ONIPEICTCHUS IOHATHIA, YCTAHABIIUBATH CYIIIECTBEHHBIN

IIpHU3HAK KJ'IaCCI/I(i)I/IKaI_H/II/I, OCHOBAHUA IJIA O606H.[€HI/IH " CPABHCHUA, KDUTCPHUU ITPOBOANUMOI'O aHAJIN34A,

BOCIIPUHMMATh, (OopMynupoBaTb U NpeoOpa3oBbIBaTh CYXXACHUSA: YTBEpIUTENbHBIE U
OTpHLIATENIbHbIE, €IUHUYHBIE, YACTHBIE U 00IINE, YCIOBHBIE;

BBISIBJISATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM U MPOTUBOpEUMs B (pakTax, JaHHBIX,
HaOJIIOJIEHUSAX U YTBEPXKIEHUSX, NpeiaraTh KPUTEPUM J[UIS BBIIBICHHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUH;

JeNnaTh BBIBOJBI C HCIOJIb30BAaHWEM 3aKOHOB JIOTUKU, JAEAYKTHBHBIX M HHIYKTHUBHBIX
YMO3aKJIFOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSATEIBHO JI0OKA3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKICHHM (MpsMbIE U OT
MIPOTUBHOT0), BBICTpaMBaTh apryMEHTAalLlMI0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATh
COOCTBEHHBIE CYXKJICHUS U BBIBOIbI;

BbIOMpATh CIOCcO0 pemieHus yuyeOHOM 3agaun (CpaBHHMBAaTh HECKOJIBKO BApUAHTOB pEIEHUS,
BbIOMpaTh HanboJiee MOAXOAAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3soBble uccienoBarebCcKue 1eHCTBUA:
UCIIOJIb30BaTh BOIPOCHl Kak MCCIEN0BAaTENbCKUN HWHCTPYMEHT IIO3HaHHUA, (HOpPMYIHpOBaTh

BOIPOCHI, (PUKCUpYIOIINE IPOTHBOpEUHE, MPo0IeMy, YCTaHaBIMBATh HCKOMOE U JaHHOE, (OpMUPOBAThH
TUIOTE3Y, apTyMEHTUPOBATh CBOIO ITO3ULIMIO, MHEHUE;



MPOBOJUTHh CAMOCTOSITEBLHO CIIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHUE O YCTAaHOBJICHUIO
O0COOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBIIBICHHIO 3aBUCHUMOCTEH MEXKTY
00BEKTaMHU, SIBJICHUSMH, TIPOIIECCAMH;

CaMOCTOSITENILHO (POpMYIHpPOBaTH OOOOIICHHWSI W BBIBOJBI IO pPe3yJibTaTaM NPOBEAEHHOTO
HAOJIIO/IEHUsI, HWCCIIEOBAHMSI, OLIEHUBATh JOCTOBEPHOCTb IIOJIYUEHHBIX pE3YJIbTaTOB, BBIBOJOB U

000011eHMIT;

MMPOTHO3UPOBATH BO3MOXKHOC PA3BUTUC IPOLCCCA, a TAKXKC BBIABUIaTb IMPCAIIOJIOXCHUA O €ro
Pa3BHUTHH B HOBLIX YCJIOBUAX.

Pa6ora ¢ nundopmanmeii:

BBISIBJIATH JIe(UITUTHI HHPOPMAITUH, TAaHHBIX, HEOOXOUMBIX JIJISl OTBETA HA BOIIPOC U JIJIS PEIICHIUS
3a/Jauu;

BbIOMpPATh UH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHAIIM3UPOBAThH, CUCTEMATU3UPOBATh
Y MHTEPIIPETUPOBATH HHOOPMAIIMIO PA3IMIHBIX BUJOB U (OPM IIPEIICTABICHIS,

CTPYKTYpUpPOBaTh HH(OPMAIUIO, TPEACTABIATh €€ B PasIUYHBIX (opMax, HIUTFOCTPHPOBATH
rpaduyecku;

OLIEHUBATh HAJAEKHOCTh HH(POPMAIMU IO CAMOCTOSTENILHO C(OPMYITHPOBAHHBIM KPHUTEPHSIM.
KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe J1eliCTBUS

OO0wmenue:

BOCIIPUHUMATh U (DOPMYITUPOBATh CY>KACHUS B COOTBETCTBHM C YCIOBUSAMHU M LEJISIMU OOIIEHUS,
SICHO, TOYHO, TPAaMOTHO BBIPa)KaThb CBOIO TOYKY 3PEHHS B YCTHBIX WM NMHCbMEHHBIX TEKCTaX, /1aBaTh
MIOSICHEHMSI 110 XO/1y PELICHMs 3a/1a4i, KOMMEHTHPOBATH MTOJIyYE€HHBIN PE3yJIbTaT;

B X0/ 00CYXJICHHs 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMBI, TPOOIEMBI, perraeMon
3aJlauM, BBICKA3bIBATh WJIEU, HAIEJICHHbIE HA MOMCK pELIEHHUS, COMOCTaBISATh CBOM CYXICHHUS C
CYXKJIEHUSIMHM JIPYTMX YYacTHUKOB JHajiora, OOHapy)XHMBaThb pa3jIiMdMe€ M CXOJCTBO IO3MLHUH, B
KOPPEKTHOH popMe popMyIupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS;

MPENCTaBIATh pE3yabTaThl pEIIeHUs 3aJayd, OJKCIEPUMEHTAa, UCCIEIOBAaHUS, TPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3a/Jay Mpe3eHTallM M OCOOEHHOCTEH
ayUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe el cTBUS

Camoopranmu3anus:

COCTABJISATH IUIAH, AJITOPUTM PELICHHUs 3a]1a4, BBIOUPATh CIIOCO0 pEIIeHUs ¢ yYETOM UMEIOIIUXCs
PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN C

y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:



BJIa/IETh HABbIKAMHU I103HABATEIbHOW pe(diekcHHd KakK OCO3HAHMS COBEpUIAeMbIX JEHCTBUN U
MBICITUTENIBHBIX TPOIIECCOB, HUX PE3YJIbTAaTOB, BJIAJETh CIIOCOOAMHU CaMOMPOBEPKH, CaAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsl MaTeMaTH4YeCKON 3a1auH;

npeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3BHUKHYTD IIPU PCIHICHUH 3a/1a41, BHOCUTb KOPPCKTHUBLI
B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANHJECHHBIX OIIMOOK, BBIBICHHBIX
TPYIHOCTEN;

OIICHUBATb COOTBCTCTBHUC PE3YyJibTaTa LCIN U YCIIOBUAM, OOBICHATH MMPUYIKUHBI JOCTUXXCHUA HIIN
HCOOCTHXKCHUSA PE3YJIBTATOB ACATCIIBHOCTH, HAXOAUTH OI_HI/I6Ky, JaBaThb OLUCHKY HpI/IO6peTéHHOMy OIIBITY.

CoBMecTHAas ACATECJIbHOCTD:

MOHMMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMaH/IHOW W WHAWBUIYAIBHOW pabOTHI IPU peIICHUN
y4eOHbBIX 3a/1a4, IPUHUMATh LIEJIb COBMECTHOM JIESATEIbHOCTH, IJIAHUPOBATH OPTaHU3alUI0 COBMECTHON
paboThI, pacmpenensiTh BHIABI padOT, IOrOBapHUBATHCS, OOCY)KAATh MPOLECC M pPe3ynbTaT paloThl,
00001aTh MHEHHS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX opMax paboThl (00CYkIeHHs, 0OMEH MHEHUN, «MO3TOBBIE IITYPMbI»
W WHBIC), BBINOJHATH CBOIO 4YacTh PabOTHl M KOOPIWHUPOBATH CBOW JEHCTBHUS C IPYTHMMH YICHAMH
KOMaH/Ibl, OIICHHBATh KAYECTBO CBOETO BKJIA/Ja B OOIIUN MPOAYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUA.

IHNPEAMETHBIE PE3YJIBTATBI.
K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

CBOOOJHO ONEpHPOBATh OCHOBHBIMU MOHSATHUSIMH CTEPEOMETPHM IPH PEIICHUM 33734 U MPOBEICHUU
MaTeMaTHYECKUX PACCYKIECHUMN;

IIPUMEHSTh aKCHOMBI CTEPEOMETPUN U CIIEACTBHS U3 HUX IIPH PELICHNU T€OMETPUUYECKUX 3a/1ay;
KJIaCCU(UIUPOBATh B3aUMHOE PACMOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEN B MPOCTPAHCTBE,
MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

CBOOO/IHO ONEpUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B TPOCTPAHCTBE: MEXIY NPSIMBIMU B
IIPOCTPAHCTBE, MEXKY NIPSAMOU U IIIOCKOCTBIO;

CcBOOO/IHO ONEPUPOBAThH MOHATUSAMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOJHO pPACHO3HABATh OCHOBHBIE BH/Jbl MHOTOTPaHHHMKOB (TpH3Ma, MUPaMUAA, MPSAMOYTOJIBHBIN
napajuiesenumnes, Kyo);

KJ1accu(UIIUPOBaTh MHOTOI'PAaHHHUKH, BEIOMpPAsi OCHOBAHHUS IS KIacCU(UKALIH;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C CEUEHHEM MHOTOTPAHHHUKOB IJIOCKOCTHIO;
BBINOJIHATE MapajulesIbHOe, LEHTPAIbHOE U OPTOrOHAJBHOE MPOEKTHPOBAaHUE (PUTYp HA IIIOCKOCTD,
BBITIOJHATH U300pakeHus: (UTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB Pa3JINYHBIMU METOJAMH, BBIIIOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKH
U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IJIOLIAJN TOBEPXHOCTEH MHOTOTpaHHHMKOB (TMpU3Ma, MHUpaMHUAA), TEOMETPUUECKUX Tel C
pUMEHEHUEM (OpMYIT;

CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: CUMMETPHUSI B IPOCTPAHCTBE, IEHTP, OCh U TUNIOCKOCTh CUMMETPUH,
LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI;

cBOOO/IHO ONEPUPOBATh MOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOPAMHATAM B IPOCTPAHCTBE;
BBITIOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pemaTh 3a7a4d Ha J0Ka3aTelbCTBO MAaTEMaTHMUECKUX OTHOIIEHUM M HaX0XJEHHE IeOMETPUYECKUX
BEJIMYMH, IPUMEHAS H3BECTHBIE METOABI IPU PEIIEHUU MAaTEMATUYECKHUX 3aJady IOBBIIIEHHOIO U
BBICOKOT'O YPOBHSI CII0)KHOCTH;



MPUMEHATh MPOCTEHIINE MPOTrPaMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IPU
pEeLIeHUN CTEPEOMETPUYECKUX 3a/1a4;

U3BJICKATh, TPEOOpPA3OBBIBATH W  WHTEPIPETHPOBATH HMHDOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, MpeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

MPUMEHSATh IOJYYEHHBbIE 3HAHUS HA IPAKTUKE: CPABHUBATh W AHAJIM3UPOBATH PEaJbHbIC CUTYalLlHH,
MPUMEHITh M3YyYEHHBIC MOHATUS B MpOIECCEe MOMCKA PEIIeHUs MaTeMaTH4ecKu chOpMYyIMpPOBAHHOMN
mpoOJIEMBI, MOJIEIMPOBATh PEATbHBIE CUTYallud HA S3BIKE TEOMETPUH, HCCIIECIOBATh IMOCTPOCHHBIC
MOJIETIM C HCIIOJIb30BAaHMEM TEeOMETPUYECKHX TOHATUH M TeopeM, ammapata aireOpbl, peuarhb
MPAKTUYECKUE 3a/1a4H, CBSA3aHHBIE C HAXO0XKJIECHUEM I'€OMETPUUECKUX BEJIMYNH;

UMETh Mpe/ICTaBIeHHs] 00 OCHOBHBIX 3Talax pa3BUTHS I'€OMETPUU KaK COCTaBHOW 4yacTh (yHIaMEHTa
Pa3BUTHUS TEXHOJIOTHM.

K xonmy 11 kiacca o0yyarouiuiicss HAy4uTcs:

CBOOOJIHO ONEPUPOBATH MOHATHUSAMH, CBSI3aHHBIMU C IIWJIMHIPUYECKON, KOHHYECKOH MU CepUuyecKoit
MOBEPXHOCTSAMH, OOBSCHITH CIIOCOOBI ITOJTyYCHHS,

OTIEPUPOBATH OHATUSAMH, CBSI3aHHBIMH C TEJIaMU BpAIlICHUS: HIUIMHIPOM, KOHYCOM, chepoii U mapom;
pacro3HaBarh Tejia BpamieHus (IWIMHIP, KOHYC, cepa U map) U OOBSICHITH CITOCOOBI TIOJTYdCHHS TEI
BpalllCHHUS;

KJ1acCU(UIIUPOBATh B3aUMHOE PACIOJIOKEHHUE CPEePhI U TNIOCKOCTH;

BBIYHCIISATH BETUYHUHBI SJIEMEHTOB MHOTOTPAaHHUKOB U TeJI BpallleH!s, 00bEMBI U IJIOIIAAN TOBEPXHOCTEH
MHOTOTPaHHUKOB U T€J BPAICHUsI, FEOMETPUUYECKUX TEJl C IPUMEHEHHEM (HOpMYIT;

CBOOO/IHO OMEpUPOBATH MOHSATHSIMH, CBI3aHHBIMHU C KOMOWHAIIUSMU TEJ BPAIICHHUs] 1 MHOTOTPAHHUKOB:
MHOTOTPaHHHK, BITMCAHHBIA B cpepy M OMHMCAaHHBINA OKOJIO cepbl, chepa, BIUCAaHHAS B MHOTOTPaHHUK
WJIN TEJIO BpallleHUs;

BBIUHCIISATH COOTHOIIEHHSI MEXAY IUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMU MOI00HBIX TE;

n300pakaTh U3ydaeMmble (UTYpHI, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE UYEPTEXXHU M3 PUCYHKOB HMPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BpallleHUs;

U3BJICKaTh, HMHTEPIPETHPOBATH U  MpeoOpa3oBbIBaTh  HMHGOpPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBIECHHYIO Ha YepTeKaxX U PUCYHKaX;

CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIIH HA/l BEKTOPaMH;

3aJ]aBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHCTEME KOOpAMHAT;

pelaTh reOMEeTpUYECKHE 33/1a4u Ha BBIUKCIEHHUE YTJIOB MEXy MPSIMBIMU U MJIOCKOCTSIMH, BBIUNCICHHUE
paccTOsIHUN OT TOYKHU JI0 TUIOCKOCTH, B LI€JI0M, Ha MMPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOa Ipu
pelIeHnu;

CBOOO/JIHO ONEpUPOBATH IMOHSATHSAMH, CBSI3AHHBIMHM C JIBJKEHHEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
JIBIDKCHMIL,

BBIMIOJHATh M300pakKeHHWs MHOTOIPDAHHUKOB M TeNl BpallleHus Npu MapajuleIbHOM IEepPEeHoCe,
LEHTPaJIbHOW CUMMETpPUH, 3epKAIbHOM CUMMETPUH, MPU MOBOPOTE BOKPYT MPSIMOH, Mpeodpa3oBaHus
MOJI00HS;

CTPOUTh CEUEHHs] MHOTOTPAaHHUKOB U TEJ BpAIIECHUSA: CEUEHHUS MMIUHApa (mapajjielbHO U
MEPIEeHIUKYJIIPHO OCH), CEUEeHHUs KOHYca (MapajuiebHble OCHOBAaHHUIO U MPOXO/SIIUE Yepe3 BEPIINHY),
CeueHHsI 11apa;

UCIOJIb30BAaTh METO/bI MOCTPOCHMSI CEUEHUN: METOJ CIIEJIOB, METOJ| BHYTPEHHEIro NPOEKTHUPOBAHUS,
METO/]] IEPEHOCA CEKYIIEH IIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPHKIACHMUS,

NPUMEHATh TeOMeTpuueckue (akThl Ul PpEIIeHUS CTEPEOMETPUYECKUX 3ajiad, MHpPEeAroyararomnux
HECKOJIBKO LIaroB pPeUIeHUs, €CIM YCIOBUS IPUMEHEHHUS 3aJaHbl B IBHON U HEABHOU (opMme;

pemaTth 3a/7a4d Ha JO0Ka3aTelIbCTBO MAaTEMAaTHMYECKMX OTHOIICHHM M HaXOXICHHE TI'€OMETPHYECKUX
BEJIMYNH;



IIPUMEHATHh IIPOTrPaMMHBIE CPEIACTBA U DJIEKTPOHHO-KOMMYHMKALMOHHBIE CHCTEMbBI IIPU PELICHUU
CTEPEOMETPUYECKUX 3a/1aY;

IIPUMEHATH IOJyYCHHbIC 3HAaHUSA HA IPAKTHKE: CPaBHMBATh, aHAJIU3MPOBATh U OLICHUBATL peEalbHBIC
CUTyaluy, INPUMEHATb W3YyYEHHBIC IIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTH4ecKu CcHOpMyTUpOBaHHON MpPOOIEMBI, MOJECIUPOBATh pEAITbHbIE CHTYyallMd Ha S3BIKE
TE€OMETPHH, UCCIIEN0BATh IOCTPOEHHBIE MOJEIIN C UCIIOJIb30BaHUEM F€OMETPUUECKUX ITOHATHI U TEOPEM,
ammapara ajireOpbpl, pemaTh NPAKTUYECKHUE 337ayH, CBA3aHHBIE C HAXOXKJICHUEM T'€OMETPHUYECKUX
BEJINYUH;

UMEThH TPEICTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS F€OMETPUHU KaK COCTABHOW yacTu (pyHIamMeHTa
pa3BUTHS TEXHOJIOTHA.

Y4yeOHo-TemaTuyecknii miaaH. 'eomerpusi-11 kiaace
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I'maBa 7.06beMbI 21 https://ege.sdamgia.ru
TeN https://interneturok.ru/
3 https://math-prosto.ru/
BexTops! B 7 https://ege.sdamgia.ru
MPOCTPaHCTBE https://interneturok.ru/
https://math-prosto.ru/
I'maBa 5. Merton 19 https://eqge.sdamgia.ru
KOOPJIMHAT B https://interneturok.ru/
4 MIPOCTPAHCTBE https://math-prosto.ru/
JIBr>keHue.
Hrorosoe 27 https://ege.sdamgia.ru
MOBTOpPEHHE Kypca https://interneturok.ru/
5 reomerpun 7-11 https://math-prosto.ru/
KJIaCCOB
6 OO01Eee KOJI-BO 4YaCOB 102
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IMoypounoe niianupoBanue. I'eomerpus-11 kiaace.

Ne i/ Tema paznena, TemMa ypoka Ko -BO vacoB Hara no DaKTUYECKH
TJIaHYy.

IoBTOpEHUE
4 4.)

1 [TapayeasbHOCTH MPSIMBIX U 1
IIJIOCKOCTEN

2 [TepnenauKyIsIpHOCTD MPSAMBIX | 1
U IJIOCKOCTEH

3-4 MHoOTOrpaHHUKH 2
I'naBa VI
Huaunap, konyc u map (23
q.)

5 [TonsiTHE UIMHAPA 1

6, [Tnomans MOBEPXHOCTH | 2

7 HWIMHAPA

8 [TonsTHE KOHYCA. 1

9 [Tnomans MOBEPXHOCTH | 2

10 KOHYca.

11-12 Y cedeHHBI KOHYC. 2

13 Cdepa u map. 1

14 B3auMHoe pacnonoxeHnue 1
chepsl 1 MITOCKOCTH.

15 KacarenbHast miockocTs k 1
ctepe. [lnomans chepsl.

16 B3auMHoe pacnonoxeHnue 1
chepsl U IPSIMOH.

17-18 Cdepa BriucanHas B 2
[WIHHIPAYECKYIO H
KOHUYECKYIO IOBEPXHOCTb.

19 KonTpoabHasi padota Ne 1 1
«Mununap. Konyc.lllap»

20-22 | Cdepa Brincannas B 3
WIHHIPUYECKYIO U
KOHHUYECKYIO IOBEPXHOCTD.

23-24 CedeHust MWIAHIPUIECKOM 2

IMOBCPXHOCTH.




25

3auer Nel«lmanuap.
Konyc.lllap»

26-27 CeueHusi KOHUUECKOH
MOBEPXHOCTHU
I'naBa VII. O6beMbI Tea
(21u.)

28 [Tonsitue o6bema.

29 O0Bem MPSIMOYTOJIBHOTO
napaienenumesa.

30 O0veM  mpsAMOH  TPU3MBLB
OCHOBAaHHMU KOTOPOHM  JICHKHT
IPSMOYTOJIBHBIA TPEYTOJIBHUK.

31 O0beM npsMoi IPU3MEI

32-33 | O6bem nuuHapa

34 Borunicnenue 00beMoOB Ten ¢
MOMOIIIBIO0 UHTETpaa.

35-36 | OObeM HaKIIOHHOH MPHU3MBI.

37-38 O6bem nupamMubl.

39-40 O0BeM KoHyca.

41-42 O6mwem mapa.

43-44 OObemBbl 11apOBOr0 CErMeHTa,
[IapOBOTO CJIOSI W IIapOBOTO
CEeKTOpa.

45-46 [Tnomane cheps

47 Konrpoabnas padora Ne 2
«O0beMBbI TE»

48 3auver Ne2 "Oobembl Tea" 03.02
I'naBa V. BekTopsl B
npocrpancrse (74acoB)

49 [Tonsitne BexTopa. PaBeHCTBO 31.02
BEKTOPOB

50 CroxxeHue ¥ BbIUUTaHUE

BEKTOPOB. CyMMa HECKOJIBKHX
BEKTOPOB




51

YMHOKXEHHE BEKTOPaA Ha YUCIIO

52 KommuianapHbie BEKTOPBI.
[TpaBuio mapaienenumnena

53-54 | PaznoxeHue BEKTOpa Mo TpeM
HEKOMITJIAHAPHBIM BEKTOPaM

55 3audet Ne3 «BekTopsl B
IPOCTPAHCTBEY
I'masa V. Metoa koopauHaT
B mpocTpaHcTBe. /[BU:KeHMe.
(19 4.)

56 [TpsimoyronbHas cuctema
KOOPJAMHAT B IPOCTPAHCTBE

57 Koopaunatel BekTopa.
CBsi3b MEX/1y KOOpJHMHATAMH
BEKTOPOB U KOOPJIUHATAMHU
TOYEK

58-59 [Ipocreiimue 3a1auun B
KOOpJAWHATaX

60 Ypasuenue cepbl

61-62 | Yrom MexXay BEKTOpaMu

63-64 CkansspHO€E TPOU3BENECHUE
BEKTOPOB

65-67 | BeruncneHue yrioB MexXIy
OPSMBIMU U TJIOCKOCTSIMU

68-69 YpaBHEHHE ITOCKOCTH

70 LlenTpanbHasi, oceBas U
3epKaJIbHAsi CHMMETPUHT

71 [TapanienpHblii IEpEHOC

72 [IpeobpazoBanms mo00ms

73 [Ipsimas u chepa Ditnepa.




74 Kontponbnas padora Ne 3 1
«MeTo KOOPAUHAT B
NMPOCTPAHCTBE)

75 3auer Ne 3 «Metoa 1
KOOPJIAHHAT B MPOCTPAHCTBE)

3akja09nuTEeIbHOE
MOBTOPEeHHE NPH MOAT0TOBKE
M HTOrOBOM aTTecTaluH Io
reomerpuu (27 4.)

76-77 | TloBropeHue TeMbI: «AKCHOMBI 2
CTEPEOMETPHID)

78-79 | IloBTOpCHHUE TEMBI: 2
«[TapamienbHOCT IPSAMBIX U
IJIOCKOCTEW»

80-81 IToBTOpEHNE TEMBI: 2
«[IepneHquKyISpPHOCTD
MPSIMBIX U IIJIOCKOCTEI»

82-85 [ToBTOpEHME TEMBL: 4
«MHOTOTpaHHUKH

86-89 IToBTOpEHuE TEMBL: 4
«Tnmnap.Konyce [ap»

90-93 [Toropenue TeMbl: «OO0BEMBI 4
TE»

94 Wrorosast koHTposIbHAsE paboTa 1

95-102 | Pemenwue 3ama4y EI'D 8

YYEBHO-METOJUYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

CIINUCOK JIMTEPATYPHI 1JI1 OBYUAIOIIUXCA:

[1 JI.C.ATanacsu u ap.. "T'eomerpus 10-11xmacc. yuebnuk: ". Uzn. "Ilpocsenienne” M.; 2016.
[ b.I'.3uB. JIlunakrnueckue marepuainsl no reometpun 11 10 knacca. M3n." [pocsemenue”
M.; 2017.

[J b.I'.3uB. lnugaktudeckue matepuansl no reomerpun 1 11 knacca. U3a." I[pocsemenue”
M.; 2017.

[J 3uB b.I'., Meilinep B.M., baxanckuii A.I1. 3agaun no reomerpun st 7 — 11 kmacco. — M.:
IIpoceemienue, 2016

[1 H.. ®upcosa." Marematuka. 10-11 kmaccel. TecToBble 3a1aHNsI K OCHOBHBIM YU€OHHUKAM:




pabouas terpaas" Uza. "Okemo" M.;2016).
[ AJIL Cemenosa, A.JI. Slmenko. "Tunossle sx3ameHannonHsie Bapuantel. ®UIH, ETD
MareMatuka " U3x " sx3amen” M.; 2023.

[] ®@.®. JIpicenko. " Maremaruka. [Toaroroska k E1'9-2023". U3x "Jlernon" PoctoB Ha [{oHy.

e METOANYECKHUE MATEPHUAJIBI AJI51 YUUTEJISA:
. [IporpammMme1 0011€00pa30BaTENbHBIX YUpEKISHNNH. AnreOpa 1 Hadajla MaTeMaThdeckoro ananusa. 10-
11 knaccer. [cocT. T. A. Bypmuctpoa]. — M.: [Ipocsemienue, 2009.

3. [Iporpamma o reomerpun 10-11 kmace/ JI.C. Atanacss, B.®. byry3os, C.b. Kagomies u
np./CoopHUK padounx mporpamm. 10-11 kimaccel: mocoOue 11 yauTennei 001eoopa3oBaTeIbHbBIX
opraam3anwii / [coct. T.A. Bypmucrposa]. — 2-e usn., nopad. — M.: [Ipocsemenue, 2014 — 95 c.

4. I'eometpust. COopHuk padbounx mporpamm. 10—11 kmaccel: yueb. mocodue st
0011e00pa3oBaTeIbHBIX Opranu3anuii: 6a3oBeIid U yriryos. ypoBuu / [coct. T. A. Bypmuctposal. — 2-¢
u3 ., nepepad. — M.: [Ipocsemnienue, 2018.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

* http://window.edu.ru/ DnekTpoHHast 6MOIMOTEKA y4COHMKOB U METOANYCCKUX MATEPUAIIOB

* http://www.math.ru Marepuaiibsl mo Mmatrematuke B EquHol kosutekiuu udpoBbIX 00pa30BaTeIbHBIX
pecypcoB

* http://www.bymath.net I"azeta «Matemaruka» M3natenbckoro qoma «IlepBoe CEHTIOPS»

* http://www.uztest.ru 3amaum mo reomeTpun: HHOOPMAITMOHHO-TIOUCKOBAsI CUCTEMA

* http://www.problems.ru KomnberorepHas MaTeMaTHKa B IIKOJIE

» http://school.msu.ru Marematuka. [lIkona. Byaymee. Caiit yunrens maremaruku A.B. [lleBkuHa

* http://www.etudes.ru MaTtemarndeckoe oOpazoBaHue: MPOILIOE U HacTosee. MIHTepHeTOnOmoTeKa
10 METOIMKE MPETOIaBaHUs MATEMATUKH

* http://www.exponenta.ru ITopran Allmath.ru — Bcst MaTemaTnka B 0JJHOM MecTe

* http://www.allmath.ru TlpuknaaHas MaTeMaTHKa: CIIPABOYHUK MaTEMAaTHUECKUX (POPMYIT, TPUMEPHI U
3aJ]auu C PEIICHUSIMU

« http://math.rusolymp.ru 3amgadsuk 11 MOATOTOBKH K OJIMMITAAAAM 10 MATEMATHUKE

* http://tasks.ceemat.ru 3anumarenbHast MaTeMaTnka — OIUMITHAIBI, HTPhI, KOHKYPCHI 10 MaTEMaTHKE
JUTS TIKOJIbHUKOB

« http://www.math-on-line.com MaremaThueckue OJTMMIIHAIBI IS [IKOJILHUKOB

« http://www.olimpiada.ru MatemMarn4eckue OJIUMINALLI U OJIMMIINAIHbIE 3a0aUl
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