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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma o npenmety «I'eomerpusi» 6a3oBoro ypoBHs ais o0yqaromuxcs 10 —
11 kyaccoB cocTaBieHa Ha OCHOBE CIEAYIOIIMX HOPMATUBHBIX JOKYMEHTOB:

- @denepanbHoro 3akoHa OT 29 nexadps 2012 rom Ne 273 - @3 «O6 obpa3oBaHuu B

Poccutickoii ®eneparun» (cT.2, 11.9);

- @denepallbHOTO TOCYAAPCTBEHHOTO O0OPa30BAaTEIBLHOTO CTaHAApTa CpPEJHEro O00IIero

oOpa3oBaHus, yTB. mpukazom MunoOpHayku Poccum ot 17.05.2012 Ne 413, pemakuus c

u3meneHusMu Ne 732 ot 12.08.2022, ¢ usmenenusimu ot 27.12.2023 (IIpuka3z MuHnpocBenieHus

Ne1028);

- ®denepanbHOil 00pa30BaTENbLHON MPOrpPaMMbI CpelHero oOmiero oOpa3zoBaHUs (IIPHUKa3

MunucrepcTBa npocsenienus: Poccuiickoit @enepaunn ot 18.05.2023 Ne371, 3apeructpupoBan

12.07.2023 Ne74228) ¢ uzmenenussimu ot 01.02.2024 (nmpuka3 MwunnprnocpemeHusNe62), ¢

u3MmeHnenusMu ot 19.03.2024 (npuka3 Munmnpocsemienust Nel71);

- @denepallbHOTO TEpeyHsT Y4YeOHUKOB, PEKOMEHJIOBAaHHBIX K HCIOJNb30BAHHIO B

00pa30BaTENbHBIX YUPEKACHUIX, PEATTU3YIONIUX POTrPaMMBbI 00111ero 00pa30oBaHUs U UIMEIOLINX

roCyJapCTBEHHYIO aKkKpenuTanuto, Ha 2024-2025 yuyeOHblii rof;

- I'omoBoro kanengapHoro ywyeOHoro rpapuka MBOY «I'mmHazus Ne8» nHa 2024-2025

yueOHBIN TOJ;

- [Tonoxenus o pabo4mx nporpammax y4eOHbIX IPEIMETOB, YU€OHBIX KypCcOB (B TOM YHCIIE
BHEYPOUHOI1 1eATeNbHOCTH), yueOHbIX Moayseill B MBOY «I'umHuazust Ne8»;

- OcnoBHolt oOpazoBarensHol Tporpammbel COO MBOVY «I'umHazust Ne8».

Peammzanus nporpaMmaIl o0ecreynBacT OBJIaICHHUEC KIIOYCBBIMH KOMIICTCHIIMAMU,
COCTAaBJIAIOIIMMH OCHOBY JJIsI CaMOpPasBUTHUA W HEIIPEPBIBHOT'O O6pa3OBaHI/I$I, OEJIIOCTHOCTD
06H_ICI(YJIBTypHOFO, JIMYHOCTHOT'O 1 TTO3HABATCIBHOI'O PA3BUTHA JINYHOCTH o6yqa}om14xc;1.



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBIIsICTCS OAHUM U3 6a30BBIX KYPCOB Ha YPOBHE CpeIHEro o01ero oopa3oBanus,
TaK Kak o0ecre4ynBaeT BO3MOXKHOCTh H3YYEHHUS JTUCHMIUIMH  €CTECTBEHHO-HAYYHOU
HAIPaBJIEHHOCTH U MNPEAMETOB T'yMaHUTApHOro LMKIA. [IOCKOJIBKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe TNpH HM3yYCHHH OOYUYAIOIMIMMHUCS TOHATHUHHBIX OCHOB TE€OMETPHH, IPH
JI0KA3aTeIbCTBE TEOPEM M IOCTPOEHUM LIENOYKH JIOTMYECKMX YTBEPKACHUW IPU PELICHUU
F€OMETPUYECKUX 33Jlad, YMEHHUE BBIIBUIAaThb U OIPOBEPraTrh THMIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCSl IIPU PEIICHUU 3a/lad €CTeCTBEHHO-HAYYHOTO IMKJIA, B YAaCTHOCTU (HHU3HUECKUX
3azay.

Ilenp ocBoeHMs mporpamMMbl yueOHOro kypca «l'eomeTpusi» Ha yriyOlnEHHOM YpOBHE —
pa3sBUTHE WMHIUBHUIYaJIbHBIX CIIOCOOHOCTEH OOydYarOUIMXCS NpPU HM3YYEHHUU T€OMETPHH, Kak
COCTaBJIAIOLICH INpenMeTHOM obnactu «Martematuka W MHQOpPMAaTHKa» dYepe3 oOecreyeHue
BO3MOXKHOCTH IPUOOpETEHHUs] U HCHOJb30BaHUs Oojiee IITyOOKMX T€OMETPUYECKHUX 3HAHUM U
NecTBUH, crenu(UYHBIX T€OMETPUH, U HEOOXOAWMBIX JUIS YCIEUIHOTO MPO(heCCHOHAIBLHOTO
00pa30BaHUsl, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMH 3a/ladaMH Kypca T€OMETpUU Ha yriiyOIEHHOM YpOBHE, paCIIUPSIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacIlUpeHue MPEACTABIECHUS O TEOMETPUM KaK YacTH MHUPOBOM KYIbTYpbl U

(bopMHpOBaHUE OCO3HAHUS B3aUMOCBS3HU I€OMETPHH C OKPYXKAIOIIUM MUPOM; (POPMUPOBaHHE
NpPEeCTaBICHUs O POCTPAHCTBEHHBIX (PUIYypax Kak O BXKHEHIINX MAaTeMAaTHYECKUX
MOJIENISIX, MTO3BOJISIFOIIAX ONMCHIBATL U U3y4arThb pasHbIe
ABJICHUS OKPY>KAIOILEr0 MUpPa, 3HAHUE MTOHSTUIHOTO alnrapara 1o pas3aeiy
«Ctepeomerpusi» yueOHOro Kypca reoMeTpuu; GopMHUpPOBAHNE YMEHHS BJIaIeTh OCHOBHBIMU
MOHATUSAMH O MIPOCTPAHCTBEHHBIX (PUTYypax U MX OCHOBHBIMU CBOWCTBAaMH, 3HAHUE TEOPEM,
(bopMyn U yMeHHe UX IPUMEHATh, YMEHUS J1I0Ka3bIBaTh TEOPEMBI U HAXOUTh HECTaHJapTHBIE
crocoObl petleHus 3a7a4; OpMHUPOBAHUE YMEHUS PACIIO3HABATH HAa YEPTEKaxX, MOJIENIAX U B
pealbHOM MHpe
MHOTOTPaHHUKHU U Teja BpPaleHMs, KOHCTPYHPOBAaTh r€OMETPUUECKHE MOJIeNH; (OPMUPOBAHKE
NOHMMAHHUA BO3MOXKHOCTH  aKCHOMAaTHMYECKOrOo IOCTPOEHUS MaTeMaTHYeCKUX TEOpuH,
dbopMupOBaHUE MOHUMAaHUSI POJIM aKCUOMATHKHU IIPU MPOBEACHUN pacCyXIeHUu; popMupoBaHue
YMEHHMsI BJIaJIeTh METOJAMU JI0Ka3aTeIbCTB U aJTOPUTMOB PEIICHUS, YMEHUS UX HPUMEHATbH,
IIPOBOAMTH JI0KA3aTEIbHBIE PACCYXKACHUS B XOJI€ PEIICHUS CTEPEOMETPUUECKUX 3a/1ad U 33]a4 C
NPaKTUYECKUM COJIEpKaHUeM, (POPMHUPOBAHUE MPEICTABICHUS O HEOOXOAUMOCTH JI0KA3aTEeNIbCTB
npu 0OOCHOBAaHMM MAaTEeMAaTUYECKUX YTBEPKACHUH W PONM aKCUOMATHUKU B MPOBEACHUU
JENYKTUBHBIX PAcCyKJIEHUI; pa3BUTHE U COBEPIIEHCTBOBAHUE NHTEIUIEKTYAJIBHBIX U TBOPUYECKUX
CrocoOHOCTe 00ydJaromuxcs, MO3HABATEIbHOW AaKTMBHOCTH, HCCIENIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIIECHUSI, HHTEPEca K U3YUYCHHIO TeOMeTpHH; (GopMHUpOoBaHUE (DYHKIIMOHAIBHON
rPaMOTHOCTH, PEJIEBAHTHOM T'€OMETpUHU: YMEHHUS paclo3HaBaTh MPOSBICHHUS T'€OMETPUUYECKUX
MOHATHUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B pealibHbIX JKU3HEHHBIX CUTYalUAX U MPHU U3y4YEeHUH
Jpyrux y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOAETMPOBAHNUS
pCAIBHBIX CHTyallMd, MCCICNOBAaHUSA IOCTPOCHHBIX MOJENEH, HMHTEPHNPETAlMU IOJYyYCHHBIX
pE3yJIbTaTOB.



OCHOBHBIMH COJIEpKATEIHHBIMH JIUHUSIMH YdeOHOTO Kypca «I eomerpusi» B 10—11 kimaccax
aBistoTCs: «lIpsMble M TUIOCKOCTH B MPOCTpaHCTBe», «MHOrorpaHHukm», «Tema BpamieHus»,
«BeKTophI 1 KOOPUHATHI B IPOCTPAHCTBEY, «J/|BIIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO tpeboBaHHE «yMETh OMEPUPOBATH MOHATHIME,
pElIeBaHTHBIMH T€OMETpHH Ha Yriy0néHHoM ypoBHe oOydenus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEpXKATelIbHBIM JIMHUSAM Y4eOHOrO Kypca, a (opMuUpOBaHHE JIOTHYECKHX YMEHUI
pacripeiesisieTcsi He TOIBKO MO0 COIepKaTeIbHBIM JIMHHUSM, HO U 110 Toj1aM oOyueHus. Conepxanue
o0pa3oBaHMsi, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHust DepepanbHON paboueit
IIPOrpaMMBl, pacipeieIEHHBIM 110 FoJIaM 00y4eHHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHILHUIIHATIBHBIM BOMpOcaM oOydaromiuecs: 00palaiuch HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHM30BaTh  OBJIAJEHUE TIEOMETPUYECKHMMH  MOHSATHSMHU U HABbIKAMU
MOCIIEOBATEIbHO U MOCTYIMATENbHO, C COOMIOJCHUEM MPUHIMIIA MPEEeMCTBEHHOCTH, a HOBBIE
3HAHUSA BKIIOYATh B OOIIYIO0 CHCTEMY F'€OMETPHUUECKHX MPEACTABICHUN 00YUarOIIUXCsl, pACIIupPss
U yriyonsis e€, o0pasys mpoYHble MHOYKECTBEHHBIE CBSI3H.

[lepexox K U3y4EeHHUIO TE€OMETPUH HA YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3nath ycnmoBus i auddepenumanyu o0ydeHHS, TOCTPOCHUS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHBIX IpOrpamMMm, OOecleuuTh YIrIyOJEHHOE U3Y4YEHHE TE€OMETpUU  Kak
cocraBisifolieil  yyeOHoro mpeamera «Maremaruka»; MOATOTOBUTH — OOy4YalOIIMXCS K
NPOJIOJDKCHHUIO M3YYEHHUS MaTeMaTHKH C Y4€TOM BbIOOpa Oynymied mpodeccun, obecriednBast
MIPEEMCTBEHHOCTh MEXKIY OOIIUM | MPO(eCCHOHATBHBIM 00pa30BaHHUEM.

Ha u3yuenue yueOHoro kypca «l'eomerpusi» Ha yriryoaéHHOM ypoBHE oTBouTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 gaca (3 yaca B Henemio).

COJAEP)KAHUE OBYUYEHUS

10 KJIACC

IIpsimble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIe TIOHATUA cTepeomeTpun. Touka, npsmMasi, IIOCKOCTb, MpocTpaHcTBO. [loHsATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHOE pacnoio;keHue NMpsIMBIX B IIPOCTPAHCTBE: IEPECEKAIONIUECS, TapalIeIbHbIE U
cKpemuBaromuecs npsmMelie. [Ipu3Hakn ckpemmBaromuxcs npsaMsix. [lapamienbHOCTh NPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapAJUIENIbHBIE NMPSAMBIE B MPOCTPAHCTBE, NMAPAILIEIBHOCTh TPEX
MPSIMBIX, TAPAJUIEIBHOCTB MPSAMON U INIOCKOCTH. [lapaienpsHoe 1 HeHTpaIbHOE IPOEKTUPOBAHUE,
u3zo0paxkenne ¢uryp. OCHOBHBIE CBOMCTBa MapaljieIbHOTO NpoeKTHpoBaHUs. M300paxeHue
¢uryp B napasuienbHON NPOEeKIKHU. YTIIbI C COHAPaBIEHHBIMU CTOPOHAMH, YTOJ MEXY MPSIMBIMU
B IpocrpaHcTBe. [lapamienbHOCTh INIOCKOCTEH: IapajlielbHbIE IUIOCKOCTH, CBOMCTBA
napajieNbHbIX m1ockocTel. [lpocreiimme npocTpaHcTBeHHBIE (DUTYPBI HA IUIOCKOCTHU: TETPa’p,
napajulesenuIes], IOCTPOCHUE CEUECHUN.

IlepneH qUKYISAPHOCTD MPSAMOU U INIOCKOCTH: IIEPIICHAUKYJIIIPHBIE IIPSAMBIE B IPOCTPAHCTBE,
IpsIMBIE TAPAJUICIIbHBIE U IEPIEHIUKYISPHbIE K IUIOCKOCTH, NMPHU3HAK MEPIECHAMKYISIPHOCTH
IpsIMOM M IUIOCKOCTH, T€OpeMa O MpsSIMOM MEPHEeHIUKYISIPHOU IUIOCKOCTH. OpTOroHaIBHOE
npoeKkTHpoBaHue. [lepneHnMKyasp M HAKIOHHBIC: PACCTOSHUE OT TOYKH [0 IIIOCKOCTH,
paccTosHUE OT HPSAMON 10 INIOCKOCTH, MPOEKIM (PUTypsl Ha MIOCKOCTb. [lepneHuKyIsIpHOCTh



IJIOCKOCTEM: TMpHU3HAK MEPHEHIUKYISIPHOCTH JBYX IUIOocKocTtel. Teopema o0  Tpéx
NEPIEHIUKYIIAPAX.

VYrael B IPOCTPAHCTBE: YrOJ MEXKY IPSAMOM U INIOCKOCTBIO, IBYTPAHHBINA YIOJI, TUHEUHBII
yrosl JABYIPAaHHOTO yria. TpéXrpaHHbli M MHOrorpaHHsle yribpl. CBONCTBA IJIOCKMX YIJIOB
MHOrorpatsoro yrija. CBolcTBa MJIOCKMX WM JABYTPAHHBIX YIJIOB TPEXI'PAHHOrO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Buibl MHOTOTpaHHUKOB, pa3BépTKa MHOrorpanHuka. [Ipusma: n-yronbHas npusma, npsimast
W HakKJIOHHas TMpu3Mbl, OOKOBas M TOJHAs TOBEPXHOCTh mpu3Mbl. [lapamnenenumnen,
NPSIMOYTOJIBHBIA Mapajulelienunes] M ero cpBoiicTBa. Kparuailimme nyTM Ha HOBEPXHOCTH
MHororpanHuka. Teopema Oinepa. IlpoctpancrtBenHass Tteopema Iludaropa. Ilupamupga:
NnyrojpHas NUpaMua, MpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX IpaHeit
NpaBUIbHON mnupamMuabl. I[IpaBuiabHbIE MHOTOrpaHHUKU: IpaBWIbHAs MpU3Ma U IpaBUIIbHAs
NUpaMu/Jia, IpaBUiIbHAsI TPEYrobHAas MMpaMUIa U MPaBUIIbHBINA TETpasap, Ky0. [IpencraBnenue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’AP, AOJEKAdIP U UKOCAIP.

Brrunciienue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans 6oxoBoi
MOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSAMOI PU3MBL, IJIOLAb OCHOBAaHUI, TeOpeMa 0 OOKOBOI
MOBEPXHOCTHU MPsIMOM mpu3Mbl. [lnomans G0OKOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHON
IApaMUJbl, TEOPEMA O IUIOIAAN YCEUYEHHON TMPaMUIBbI.

CuMMeTpusi B NPOCTPAHCTBE. IJIEMEHTbl CUMMETPUHU IPABUIIbHBIX MHOI'OI'PAaHHUKOB.
CuMmMeTpuss B NPAaBWIBHOM MHOIOTPaHHMKE: CHMMETPHsI Mapajulelenuena, CHUMMETPHs
MPaBUJIBHBIX IPU3M, CHMMETPUS MPABUJIBHON MUPaMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIIEBOW BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHANPABJIICHHBIE M IIPOTHUBOIIOJIOKHO HAIpaBICHHbIE BEKTOPBL. PaBeHCTBO
BEKTOpPOB. [IeHCTBHSI C BEKTOpPAMM: CJIOKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha ynciio. CBoWCTBa ClI0KeHUsI BEeKTOpoB. CBOMCTBA YMHOXKEHUS
BEeKTOpa Ha yuciio. [IoHATHe KOMITIaHApHBIE BEKTOPBI. [[pr3HaK KOMIITIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamenenunena. Teopema O pa3jloKEHMM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsimoyronbHasi cuctema KoopauHAT B npocTpaHcTBe. Koopannartel BekTtopa. CBA3b
MEXy KOOpAMHATaMHM BEKTOPAa M KOOpIMHATaAMM TOYEK. YTOJ MeXAy BekropaMu. CKalspHOe
IIPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

IMonsarus: OUIMHAPHUYCCKAas IMOBCPXHOCTb, KOHHUYCCKAA IMOBCPXHOCTD, C(i)epI/I'-IeCKaH
MMOBEPXHOCTh, 00pa3yroIIue MoBepxXxHOCTeH. Tema BpaleHus: MIIUHpP, KOHYC, YCEUEHHBINA KOHYC,
cthepa, map. BzanmHoe pacrionokenue cepbl U MIOCKOCTH, KacaTelbHasl TUIOCKOCTh K cdepe.
N3o6paxenue Ten BpallleHus: Ha TIOoCKOCTH. Pa3BépTka nunuuapa u konyca. CuMMeTpust cepbl
¥ 1Iapa.

O6bEM. OcHoOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00BEME MNPSAMOYTOIHHOTO
napajuienenunena u cienctsus u3 He€. OO0bEM MpsAMOMl M HAKIOHHOW MPHU3MBI, LMIUHAPA,
nupamMuibl 1 Konyca. O6bEM 1mapa 1 11apoBOro CETMEHTA.



KomOuHanmu Ten BpalleHuss W MHOTOrpaHHukoB. Ilpu3ma, BmMcaHHas B IMJIMHJD,
onucaHHas okoJio nuianHapa. [lepeceuenue cdepsl u mapa c mmockoctpo. Kacanue mapa u chepsl
IUIOCKOCTBIO. [IOHSITHE MHOrOrpaHHHKA, OMHCAHHOTO OKOJO cdepbl, chepbl, BIUCAHHOH B
MHOTOT'PAaHHHK WMJIM TEJIO BPAIICHUSI.

[Tnomane MOBEPXHOCTH IMJIMHIpPA, KOHYyca, Miomaab cdepbl u e€ gacrei. [logobue B
npoctpanctBe. OTHomeHHMe O0BEMOB, IUIOMIAZEH TMOBEPXHOCTEH MOAOOHBIX  (UTYP.
[IpeoOpa3oBanue momodus, romMoTeTHs. PemieHwe 3agad Ha IJIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOIOIpaHHUKOB U TEJI BPAIIEHUs: CeUEHUS LIMIIMH/Ipa (11apajliebHO
U NEepIEeHAUKYIIPHO OCH), C€YEHUs] KOHYyca (IapayjielbHbleé OCHOBAHHUIO U IPOXOASIIIE Yepes
BEpIIMHY), CEUYEHMs Ilapa, METOJbl IOCTPOCHUS CEYEHUIH: METOJ CJIEJI0B, METOJ BHYTPEHHETO
IPOEKTHPOBAHHUS, METO]I TIEpEHOCA CEKYILEH MIIOCKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropsl B ipoctpancTBe. Onepanyuy HajJ BEKTOpaMH. BEeKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOrO yMHOXeHHs. [IpsiMoyroipHas cucreMa KOOPIWHAT B TPOCTPAHCTBE.
Koopaunarsl BekTopa. Paznoxxenue Bektopa nmo 6asucy. KoopauHaTHO-BEKTOPHBIN METOM HpU
peIIeHNH TeOMETPUIECKUX 3a/1a.

JBu:KEeHUS B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OtoOpakeHus. [IBrxeHus u paBeHcTBO uryp. O61mmue cBoicTBa
JBYDKEHUH. Buabl ABMOKEHMI: MapajuleNbHbIi MEpeHoc, LEeHTpalbHas CUMMETpUs, 3epKajbHas
CUMMETpUs, IOBOPOT BOKPYT npsmMoil. [IpeoOpa3oBanus nogobus. Ipsmas u chepa Ditnepa.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
KYPCA «('EOMETPHS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHcKoe BOCIUTAHKE:

c(hOPpMUPOBAHHOCTh  TPAXKJAHCKOW TO3WIMK  OOydYaromerocs Kak AakTUBHOTO W
OTBETCTBEHHOT'O YJIEHa POCCHUMCKOTO OOIIEeCTBa, MPEJCTaBICHUE O MATEMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHH, MPOIEAYyp TPakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JPYTroe), YMEHHE B3aMMOJIEHCTBOBATH C COIMAIBHBIMH HHCTHUTYTAaMU B
COOTBETCTBUU C UX QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPpHOTHYECKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKIaHCKON MIEHTUYHOCTH, YBOKEHHUS K MPOILIOMY U
HACTOSIIIEMY POCCHIICKOM MaTEeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHUSM POCCHUICKUX
MAaTeMaTUKOB M POCCHUMCKOM MaTE€MaTUYECKON MIKOJIbI, WCIOJIb30BAaHUE 3THX IOCTH)KCHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, c(hepax SIKOHOMHUKH; 3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  poccHilckoro  Hapoja, c(hOpMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM
JTOCTYDKCHUN HAyKd W JeATEIbHOCTHIO YYEHOT0, OCO3HAHHME JIMYHOTO BKJIaJa B TMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) ICTeTHYECKOEe BOCIIUTAHME:



JCTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYask 3CTETUKY MATEMATUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/Jay, PELICHUH, pacCyKIE€HUH, BOCIPUUMYHUBOCTh K MATEMATUYECKUM AacleKTam
pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3HUecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTb YMEHHUS IPUMEHATh MaTEMaTUUECKHE 3HaHUS B HHTEpEcax 3JI0pOBOIO
u Oe3omacHoro oOpas3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBBIO (310pOBOE
NUTaHue, cOaNaHCUPOBAHHBIN PeXXUM 3aHATUHN U OTABIXA, PEryisipHas (u3nyYecKas aKTUBHOCTS),
(bu3nuecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUAX CIOPTUBHO-03JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TPY0BO€ BOCTIMTAHHE:

TOTOBHOCTh K TPY/y, OCO3HAHHE LIEHHOCTH TPYAOIIOOUs, HHTEPEC K pa3IMYHbIM cdepam
npoeCCHOHATIBHON JIEATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOH M €€ NMPUIOKECHUSMHU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOP Oymymed mpodeccHu W PeaTu30BBIBATh COOCTBCHHBIC
KU3HEHHbIC TIUIaHBl, TOTOBHOCTH M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
camMo00pa30BaHUIO Ha MPOTSHKEHUH BCEW KU3HU, TOTOBHOCTh K aKTHBHOMY yYacTHIO B PEIICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOM HAIIPaBICHHOCTH;

7) IK0JIOTHYecKoe BOCIUTAHMEe: C(DOPMUPOBAHHOCTh SKOJIOTUYECKOH KYIbTYpHI,

[OHMMAHUE BIUSHUS COLUAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBbHOM Cpebl, OCO3HAHUE
r7100aTbHOTO XapaKTepa HKOJIOTHIECKUX MPo0IeM, OpUeHTAUs Ha TPIMEHEHHE MaTEMaTHYECKIX
3HAHMUN AJIs1 pelIeHUs 3a]1a4 B 00JIaCTH OKPY KaIOLIEeH cpelibl, INIAaHUPOBAHKUE IIOCTYIKOB U OLIEHKU
UX BO3MOXHBIX IOCJIEICTBUM JJIsl OKpY>KaoIlel cpe/ibl; 8) HEeHHOCTH HAYYHOI'0 O3HAHMSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHSI HAYKU U OOIIECTBEHHOM MpPaKTHUKH, MOHMMAaHUE MAaTeMaTH4YeCKON Hayku Kak chepsl
4eJI0BEUYECKON JEATEIIBHOCTH, ITANOB €€ pa3BUTHs M 3HAYMMOCTH AJI pa3BUTUS LIMBUIIN3ALIUHY,
OBJIAJICHUE S3bIKOM MaTEMATUKH U MaTEMAaTUUYECKOM KYJIbTYpOil Kak CpEACTBOM II0O3HAHUS MUPA,
TOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO M UCCIIEI0BATENBCKYIO JEATEIBHOCTh NHANBUAYAIBHO U B
rpymIme.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHBepcAJbHbIe yueOHbIe aeiicTBUsl ba3oBble Jlornyeckue aeicTBUSA:
BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX OOBEKTOB, MOHSATHH,
OTHOIIICHUH MEXKIY TOHATUSIMH, (POPMYIUPOBATH ONpPENCIEHUs TOHSATUH, YCTaHABJIUBATh
CYIIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIIMK, OCHOBAHUS Il 000OIICHHUS] M CpaBHEHUS, KPUTEPUHU
MPOBOAMMOIO aHAIM3a; BOCHPHHUMATH, (OPMYIUPOBATh U MPEOOpPa30BBIBATH CYKICHHUS:
YTBEPAUTEIIbHBIE U
OTpUIATENIbHbIe, €IWHUYHBIC, YAacTHbIE W OOIWe, YCIOBHBIC;, BBIABIATH MAaTeMaTUYECKUE
3aKOHOMEPHOCTH, B3aMMOCBSI3M U TMPOTUBOpeuuss B (akTax, [aHHBIX, HAOMIOJEHUSX U
YTBEPKIACHUSAX, IPEJIaraTb KPUTEPUU ISl BBIABICHUS
3aKOHOMEPHOCTEN W NPOTHUBOPEYMM; JI€JIaThb BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH,

JEIYKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIOUEHUH, YMO3aKIIOUEHU N0 aHAJIOTWH; HMPOBOJHUTH CAMOCTOSITEJIBHO JOKA3aTeNIbCTBA
MaTeMaTUYeCKUX YTBEPXKIEHUHN (MpsSMble W OT IPOTUBHOIO), BBICTpauBaTh apryMEHTAIHIO,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE CYXICHHS U BBIBOJIBI,



BBIOMPATh CHOCOO pelIeHus y4eOHOW 3amadyu (CpaBHUBAaTh HECKOJIBKO BApUAHTOB peEIICHUS,
BBIOMpATh HanOOJIee MOIXOAAIIHNHA ¢ Y4ETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeiiCTBHA:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATEIHCKUN HHCTPYMEHT MO3HAHUs, (OPMYITUPOBATH
BONPOCHI, (DUKCHpYIOIIME MPOTUBOpPEUHEe, MpoOJieMy, YyCTaHABIMBaThb HCKOMOE U JIaHHOE,
(bopMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO0, MHEHUE; IIPOBOJIUTH CAMOCTOSITEIILHO
CIUIAHUPOBAHHBIA  SKCIIEPUMEHT,  HUCCIIEJJOBAaHME 10  YCTAHOBJICHHUIO  OCOOEHHOCTEH
MaTeMaTHYECKOT0 00bEKTa, SBJICHUS, [IPOLIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMu,
SBIICHUSIMU, TIPOLIECCAMHU; CaMOCTOSITENIbHO (OPMYIUPOBAaThH OOOOIIEHHS U BBIBOABI IO
pe3yinbTaTaM NOpOBEAEHHOTO HAOMIOACHUS, WCCIEIOBaHMUS, OLEHHUBATh JIOCTOBEPHOCTh
MOJIYUEHHBIX PE3YNbTAaTOB, BBHIBOJOB M 00OOIIEHUI; MPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE
nmponecca, a TakKC BblIBUT'AThb ITPECATIOIIOKCHHUA O
€ro pa3BUTHUU B HOBBIX ycioBusAX. Pabora

¢ uHgopmaumeii:

BBISBJIATH 1e(DUUIUTHI HH(OPMALIUHY, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOMPOC U IS
pelieHus 3a1a4u; BbIOMpaTh HHPOPMAIMIO U3 UCTOYHHKOB PA3JIMYHBIX THIIOB, aHAJTU3UPOBATh,
CUCTEeMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3TMYHBIX BUAOB U HOopM
MpEeJICTaBICHHUS,

CTPYKTYpUpOBaTh  WH(POPMAIMIO, TPEACTABIATh €€ B  pa3iMuHbIX  (opMax,
WLUTIOCTPUPOBATh TpadUIecKu; OIECHUBATh HAASKHOCTh HHPOPMAIMH IO CaAMOCTOSTEIBHO

chopmMyTUpOBaHHBIM
KPUTEPUIM.

KoMMyHuKaTHBHBIC yHHUBepcajbHble y4yeOHble aeicTBusi OOmeHHe: BOCIPUHMMATH H
(bopMynUpOBaTh CYXJIEHUS B COOTBETCTBMM C YCJIOBUSIMM M LEISIMU OOIIEHUS, SICHO, TOYHO,
IPaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS
[0 XOJy peLIeHus 3aJauyd, KOMMEHTHPOBATh IMOJYUYEHHBIM pe3yabTaT; B XOJAE OOCYXIEHUus
3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXJIaeMOM TeMbl, MpOOJEeMbI, pelaeMod 3ajauu,
BBICKA3bIBaTh WJIEM, HAIlEJICHHbIE Ha IIOMCK pEILIEHHUS, COMOCTAaBISATh CBOM CYXACHUS C
CYKICHUSIMH JIPYIMX YYaCTHUKOB JMajiora, OOHapy>KMBaTh pa3jMuue M CXOJICTBO MO3ULIUH, B
KOPPEeKTHOH (popme hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS; IPEACTABIATh PE3YIbTaThI
peleHns 3a/laui, SKCIePUMEHTa, HCCIeI0BaHUs, IPOEKTa, CAMOCTOSATENBHO BBIOMpaTh (Gopmar
BBICTYIIJICHUS C YUETOM 3a]a4 MPE3eHTAllMU U OCOOCHHOCTEN ayAUTOPUH.

PerynsiTuBHble yHMBepcaibHbIe ydeOHbIe AeicTBIS CaMOOpraHu3anus: COCTaBIAThH IJIaH,
QITOPUTM pEIICHUs 3a7aud, BHIOMpATh CIOCOO pElIeHUs ¢ y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTHPOBATh BApPUAHTHI pEIICHUN C
y4€TOM HOBOHM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIH HHTE/JIEKT: BIIQJETh HABBIKAMH I103HABATEIHHOU
pednekcur KaKk OCO3HAHUS COBEPIIAEMBIX JIEUCTBHM W MBICIHUTEIBHBIX IPOIIECCOB, HUX
pe3yNbTaToOB, BIAJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3ylbTara
peleHuss MaTeMaTUYecKoll 3aJauu; NPeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH INpPHU
pelIeHnn 3aJlayd, BHOCUTh KOPPEKTUBHI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAWJIEHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEH; OIIEHUBATH COOTBETCTBUE PE3y/IbTaTa



LHEeIM M YCIOBUAM, OOBSACHATh NPUYMHBI JOCTHIKEHHS WIM HEJOCTH)KEHUS pe3yJbTaToOB
JeSITeIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OL[EHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHaR ACATECJIbHOCTL: IMOHMMAaTh W HCIIOJb30BAaTh MPCUMYLICCTBA KOMaHHHOfI u

MHAMBUAYAJIbHON pPa0OThl IpH peUleHMM Y4YeOHbIX 3ajady, MPUHMMATh L€Jb COBMECTHOMN

JESITEIIbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pabOThI, pacHpelessiTh BHUIbI padoT,

JIOTOBApUBATHCSA, OOCYXKJATh TPOIECC U Pe3ydbTaT paboThl, 0000IMaTh MHEHUS HECKOJIbKHX

JFO/IeH; y4acTBOBATh B IPYMIIOBBIX (opMax paboThl (00CYyXkIeHUs,, 0OMEH MHEHHH, «MO3TOBbIC
HITYPMBI» U MHBIE), BBIIIOIHITH CBOIO YaCcTh paOOThI M KOOPAUHUPOBATH CBOU ACUCTBUSA C IPYTUMHU
YlIeHaMU KOMaHJbl, OIICHMBaTh KaueCTBO CBOEro BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniry 10 kiacca o0yyaromuiicss HayquTCs:

CBO60,I[HO OICpUpPOBATb OCHOBHBIMHU IMOHATHAMU CTCPCOMCETPUHU IIPH PCIICHUHU 3a1a4 U
MMPOBCACHNUN MAaTEMATUUCCKHX paCCY)KI[eHI/IfI;

NPUMEHATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS W3 HHX TPH  pPEHICHHH
reOMETPUYECKHUX 3a/1a4;

KJIacCu(UIMPOBATh B3aUMHOE PACIIONIOKEHHE MPSMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEpUPOBATh MOHATHAMM, CBSI3aHHBIMM C YIJIaMH B IPOCTPAHCTBE: MEXIY
HOpSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJTHO pACMO3HAaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHMKOB (TIpU3Ma, MUPaMUAA,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

KJIaccu(pUIUPOBATh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIIAH;
CBOOOJTHO ONEpUPOBaTh IOHATHUAMH, CBSI3aHHBIMM C CEUEHHEM MHOIOIPaHHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH TApAIJIeNIbHOE, IICHTPAIFHOE U OPTOrOHAIBHOE MTPOEKTHPOBaHKE (QUTYp Ha
IUIOCKOCTb, BBITIOJIHATH N300paXkeHHUs (PUTyp Ha MIOCKOCTH;

CTPOHTH CEYCHUSI MHOTOTPaHHUKOB PAa3UYHBIMA METOJAMH, BBITIONHSATH (BEIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh  IUIOMIATM  TOBEPXHOCTEH MHOTOTPaHHUKOB (TMpU3Ma, MHpamMHa),
TE€OMETPUYECKUX TEJI C IPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCb H
TUTIOCKOCTh CHMMETPHUH, IEHTP, OCh M TUIOCKOCTh CHMMETPUHN (PUTYPBI;

CBOOOJTHO OTIEPHUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAHHATAM B
IPOCTPAHCTBE;

BBITOJIHATH ICHCTBHS HAJl BEKTOPaMH;

pe€umiaTte 3aJadyd Ha AOO0Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOIIICHHUUA U HaXO0XJICHUC
TCOMCTPHUYCCKUX BCINYNH, NPUMCHAA U3BCCTHBIC MCTOAbI ITPU PCUHICHUN
MAaTEMATUYCCKHUX 3aJlad IMOBBIICHHOT'O XU BEICOKOI'O YPOBHS CIIOXKHOCTH;



* IPUMEHATH IIPOCTEUIINE IIPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a1a4;

*  U3BIEKaTh, IPEOOPA30BBIBATH M HHTEPIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpHYeCcKuX (PUrypax, MpeaCcTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

*  MPUMEHSTH MOJTYYCHHBIC 3HAHUS HA MTPAKTUKE: CPABHUBATH U aHAIM3UPOBATH PEATbHBIE
CUTyalluu, TMPUMEHATh M3yYEHHBbIE TOHATHS B IMpOlLleCCe€ TOUCKA pelIeHUus
MaTeMaTHU4ecKd CPOPMYIUPOBAHHON MPOOIEMbI, MOIEIUPOBATh PEAIbHBIE CUTYallUn
Ha $s3bIKE TEOMETPUH, HCCIEAOBAaTh IMOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
reOMEeTPUUECKUX TIOHATHIA M TEOpEM, armapara anredpsl, peaTh NpaKTHUYECKUE 3a1auH,
CBSI3aHHBIE C HAXOXKICHHEM I'€OMETPHUCCKUX BEIIUMYUH;

*  HUMETh IPEJCTaBICHUsS 00 OCHOBHBIX 3Tallax pPa3BUTHUS T€OMETPUHU KaK COCTaBHOM YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K konny 11 kiacca o0yyaronuiicss Hay4uTCs:

*  CBOOOJHO OIEPHPOBATH MOHATHUSMHU, CBSI3AHHBIMU C IMJIMHIPUYCCKON, KOHUYECKOW H
cheprueckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI OTyUEHUST;

*  ONEPHUPOBATH MOHSATUSMH, CBI3aHHBIMH C TEJIAMH BPAIICHUS: IHUJIUHIAPOM, KOHYCOM,
chepoil u mapowm;

* pacmo3HaBaTh Tela BpaimleHus (UUINHIP, KOHYC, cdepa U Map) U OObSICHITh CIOCOOBI
MIOJTyYEHUS TeJl BPAIICHUS;

*  KIaccu(UUIUpPOBATh B3aMMHOE PACIOJIOKEHHE CPEePhI U TUNIOCKOCTH;

*  BBIYHCIATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHHKOB M TeJ BpalICHHUS, OOBEMBI H
TUTOIIAAN MTOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJ BpAIEHHS, TEOMETPUYCCKUX TET C
npuMeHeHueM Gpopmyi;

*  cBOOOJHO OMEpPHPOBATh MOHSTUSIMHU, CBSI3aHHBIMU C KOMOMHAIMSMH Tell BpAIICHUS U
MHOTOTPAaHHWKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cepy W ONMUCAHHBIA OKOJIO C]epsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHHUS;

*  BBIYHCIATH COOTHOIICHUS MEXK]Y IUIOMAISIMHU TIOBEPXHOCTEH M 00BbEMaMHU TOT00HBIX
TeN,

* u300pakaTh H3y4yaemble (UTYpPHI, BHINOIHATH (BBIHOCHBIE) IUIOCKHUE YEPTEKH U3
PHICYHKOB TIPOCTBIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUSHHUSI TEI
BpaIllCHUS;

*  H3BJICKATh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATH HH(POPMAIIHIO O IIPOCTPAHCTBECHHBIX
reoMeTpuuecKux GUrypax, mpeJCTaBICHHYIO Ha YepTekaX U PUCYHKAX;

*  cBOOOJHO ONMEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRBE;

*  BBIMIOJIHATH OTEPAIUH HAJl BEKTOPAMHU;

* 3aJgaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;

* pemiath TEOMETPUYECKHE 3aJayll Ha BBIYHCIECHUE VYIJOB MEXIy MPSIMBIMH U
TUTOCKOCTSIMH, BBIYMCICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

*  cBOOOJHO OMEPUPOBATH MOHITUSIMHU, CBSI3aHHBIMH C ABM)KEHUEM B IIPOCTPAHCTBE, 3HATD
CBOMCTBA JIBIKCHHIA,



BBINOJIHATh HM300pa)XKEHHUsST MHOTOTPAHHHKOB W TeN BpAIICHUS NpU HapaylIedTbHOM
IIepeHoCce, LIEHTPAJIbHON CUMMETPHUH, 3€pPKAIbHOM CUMMETPUH, IPU MOBOPOTE BOKPYT
npsSAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTB CEUEHHsI MHOTOIPAaHHUKOB U TeJI BPAIIEHUS: CEYEHUs LMIINHApa (apaliesIbHO
U IEPIEHANKYIISIPHO OCH ), CEUYEHUS KOHYCA (ITapaljIe/IbHbIE OCHOBAHMIO U ITPOXOSIINE
yepes3 BEPIINHY), CEYEHUsI 11apa;

UCIIOJIB30BaTh METOJbI TIOCTPOCHHUSI CEYCHHUW: METOJ[ CJIEIOB, METOJ] BHYTPEHHEIO
POCKTHPOBAHUS, METO]I TIEPEHOCA CEKYILEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUICCKHUE YTBEPIKIACHUS;

OPUMEHATh TEOMETpHUYeCKHe (AKThl IS pEIICHUS CTEPEeOMETPUYECKHX 3ajad,
NPEIOIAraoIuX HECKOJIBKO IIaroB PEIICHHsI, €CJIM YCIOBUs MPUMEHEHHS 3a/IaHbl B
SIBHOW W HESIBHOU (hopMe;

peuarsb 3aJadu Ha AO0Ka3aTCJIIbCTBO MATCMATHYCCKHUX OTHOIIICHUHA U HaxXOoXJICHUC
TCOMETPHUICCKUX BCIUYHH,

HIPUMEHSATH IPOrPaMMHbIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU
PELICHUH CTEePEOMETPUUECKUX 3a1a4;

IPUMEHSTh IIOJYYEHHbIE 3HAHUS HA INPAKTHKE: CpaBHMUBAaTh, aHAJIM3UPOBATh U
OLIEHUBATh PEaJIbHbIE CUTYalluU, IPUMEHATh U3yUCHHbIE MOHATHS, TEOPEMBI, CBOWCTBA
B Ipolecce IOHUCKAa pELIeHUs MaTeMaTH4ecKu CcHOpMYyIUPOBAHHON NpoOiIeMBl,
MOJICJIUPOBATh pealibHble CUTYallMU Ha S3bIKE T€OMETPUH, UCCIIE0BATh IIOCTPOCHHBIE
MOJIEJN C UCIOJB30BaHUEM I'€OMETPUUECKUX IMOHITHM M TeopeM, ammapaTa ajireOpsl,
pelaTh NPaKTUYECKHUE 3aJa41, CBA3aHHbIE C HAXO0KIEHUEM I€OMETPUUECKUX BEJIUYNH;

UMETh NPEACTaBIECHUS 00 OCHOBHBIX ATanax pa3BUTHs F€OMETPUH KaK COCTaBHOW 4acTH
¢dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHBIE
Ne HanmeHoBaHue pa3/ie/ioB U TeM (unposbie)
/o IporpaMMbI B Konrpoabubie | Ipakruyeckue = 00pasoBaTe/bHbIe
cero
paboThI paboThI peCypchl
1 BBenenue B ctepeoMeTpuio 23 1
B3aumMHoe pacrionioxkeHue npsMbIX B
2 IPOCTPAHCTBE 6 1
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B
3 IPOCTPaHCTBE 8
[IeprieHIMKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEN
4 B IIPOCTPAHCTBE 25
5 VYTiIBl ¥ paccTosHUSA 16 1
6 MHororpanHuKu 7 1
7 BexTops! B mpocTpaHcTBE 12
[ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHS
8 3HaHUHN 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0

11 KJIACC

Ne i/

KoJunuyecTBo yacoB




DJIEeKTPOHHbBIE

B Konrpoabubie | IIpaktudeckue | (umu¢poBbie)
cero
HaumeHnoBaHue pa3/aesioB U TeM padoThI padoThI o0pa3oBaTejIbHbIE
MPOrpaMMbl pecypchl
1 AHanmUTHYECKass TEOMETPHS 15 1
[ToBTOpEeHME, 0000IIEHNE 1
2 crcTeMaTH3aIus 3HAHUI 15 1
3 O6bEM MHOTOTpaHHHKA 17 1
4 Temna Bpamenus 24 1
[Inomany noBepxXHOCTU U OOBEMBI
5 KPYTJIBIX TEJ 9 1
6 JIBrokeHus 5 1
[ToBTOpEeHue, 06001IEeHNE 1
! CUCTeMaTH3aIusl 3HAaHUH 17 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIe MpaBuiia H300pakeHUs Ha
PUCYHKE IJIOCKOCTH, MapalieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPUH: TOYKA, TIpsAMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300paKeHUs Ha PUCYHKE
IUTOCKOCTH, MapajlIeIbHBIX MPSMbBIX
(OTpe3KoB), cepeInHbI OTpe3Ka

[TonsiTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

IlonsTus: NnepeceKaromumecs mIoCKOCTH,
IepeceKkarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHHKH, HU300paxKeHue
MPOCTEHIIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHHKH, HU300paxKeHme
MIPOCTEHIIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3aaHus
MPSMBIX | IIOCKOCTEH B IPOCTPAHCTRBE.
O0603HaYeHUS IPAMBIX U IJIOCKOCTEH

10

N300pakeHne ceueHnil mupaMuabl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEopa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IIIIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUN pa3HbIMU LIBETAMU

11

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

12

N300paxeHune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEpe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparimBanue
MOCTPOSHHBIX CEUEHHH Pa3HBIMH LIBETAMH




13

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

14

Mertona cinenoB i HOCTPOCHUS CEUEHHUM

15

MerTon crieqioB ISl IOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceuyeHnid MpsIMbIX U

IJIOCKOCTEN

16

Mertop cie1oB Uit HOCTPOCHHS CEUCHUH.
CaoiicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEXKEH U 3aIHCh IIIaroB
MMOCTPOEHUS

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pEbpax. Co3nanue
BBIHOCHBIX YePTEXKEH U 3aIUCh IIIaroB
MTOCTPOEHUS

19

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS




20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB
MIOCTPOEHUS

21

[ToBrOopenue mnmanumerpuu: Teopema o
IIPONOPLIMOHANIbHBIX OTpe3kax. [logobue
TPEYroJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B cCUCHUIX HA
BBIHOCHBIX 4epTexkax. McTopus pa3sutus
TJITAHUMETPUHU U CTEPEOMETPUH

23

Kontponbhas padota "AKCHOMBI

crepeomerpun. Ceuenus"

24

B3anMHOe pacnionokeHue npsMbIx B
npoctpancTse. CKpenBaronecs
npsmble. [Ipu3Haky ckpemuBaromumxcs
npsmbix. [lapannensHble npsMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOI NapajieIbHON
JTAHHOW MPSIMO#, TPOXOAIIEN YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH Ha JaHHOU
npsMoi. Jlemma o nepecedeHnn
MapaJyIEeAbHBIX TPSAMBIX TIOCKOCTHIO




26

[TapannensHOCTh TpeX MpsAMbIX. Teopema o
TpEX MmapajuieNbHbIX NpsIMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannensHOE TPOESKTHPOBAHHE.
OcCHOBHBIE CBOIMCTBA IMapalICIIEHOTO
npoekTupoBanus. 3o0paxeHune pasHbIX
¢buryp B mapayuieIbHON MPOESKIUN

28

[enTpansHas IIPOCKIHA. VYron c
COHAIIPABJICHHBIMUA CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

29

321,[[3.‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICOOBAHUC, CBA3AaHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

IToHsATHA: MapauIeIBHOCTD PSAMOMN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napauienbHOCTH IPSIMOH U

IIIIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIIEHNUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapajuIebHOCTHIO MPSAMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE




32

[Toctpoenue ceueHus, MpOXOISIIETO Yepes
JAHHYIO MPSIMYIO Ha YepTexe U
MapajyIeIbHOIO IPYrou npsimoil. Pacuér
OTHOLUEHUH

33

[TapannensHas MpoeKIUs, MPUMEHEHHE IS
MMOCTPOCHHUS CeUeHUN Ky0a 1
napajienenumnena. CBoncTBa
napajuieJenuIe1a ¥ Ipu3Mbl

34

[Tapanmnensuple  miockoctd.  IlpusHakn
NapajuIeJIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema o0 nmapajuieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[?IHIGfI
yepe3 TOUKY, HE MPUHAJICKALLYIO TaHHON
MIJIOCKOCTH U CIIEICTBUSI U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MepecedeHus
IIpH IEPCCCUCHUH ABYX MapalJICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBoiicTBa napanienbHbIX MIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEX]y NMapajieIbHBIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOI ¢
IBYMsI TapaJlJIeIbHBIMU JIOCKOCTSMH

38

[ToBTopenue: reopema [ludaropa Ha
TUTOCKOCTH




39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuiesienuneaa

41

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasiiesenureie

42

[lepnieH IUKyYNIAPHOCTD MPSIMOI U
wiockocTH. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
IJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY ITPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

45

[ImockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

46

[InmockocT U nepreHInKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

47

[lepneHuKyIsp ¥ HAKJIOHHAS.

[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA

MPSAMYIO

48

[lepnenquKymsp ¥ HaKJIOHHAS.




[TocTpoenue neprneHauKyspa U3 TOYKU Ha
PSIMYIO

Teopema o Tpéx nepneHAUKYISIPax

49
(npsimast u oOpaTHas)

- Teopema o Tpéx nepneHAnKyIApax
(npsimast 1 oOpaTHas)

1 Yron Mexay CKpeumBarOIUMUCS

5 IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

54 MPaBWJIbHON MUPaMUAbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO

56 mIockocTy. [lnockoctu cuMMeTpuil B
MHOTOTpaHHUKAX

- [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U

IIIOCKOCTH KaK CJI€ACTBUC CUMMETPUU




58

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSIHUM OT TOYKHU 0 IJIOCKOCTH

60

CriocoObl OIYCTHTD NEPIICHIUKYIISAPHI:

CUMMETpPHUS, CABUT TOYKH 110 NapALIIEITbHOU
IpsAMON

61

CrBur 1o HenapayIeIbHOU MPSAMOH,
M3MEHEHUE PACCTOSIHUIMA

62

KontponbHas padota "B3anmuoe
PacMoJI0KEHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

63

[ToBTOpEHME: Yroa Mexay NpsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMCTqueCKHe METObI BEIYHUCIICHUA
yriia MCXKIy NpAMbIMU B MHOT'OI'paHHUKaxX

66

JIByrpanHbiii yron. CBOWMCTBO JIMHEMHBIX
YTJIOB IBYTPAHHOTO yTIila




67

[Tepnienaukymnsipubie miockoctu. CBOMCTBA
B3aMMHO NEPIEHIUKYISIPHBIX MIOCKOCTEN

68

[Tpuznak NEePIEeHIUKYIIPHOCTH
IUIOCKOCTE; TeopemMa O  NOpsMOH
nepeceyeHust JIBYX IJI0CKOCTEN
MEPIEeHIUKYJIAPHBIX TPEThEH MIOCKOCTU

69

[IpsiMoyrosbHbII napauienenunesn; Kyo;
U3MEPEHUs1, CBOMCTBA IPSIMOYTOJIBHOTO
napaesenumnena

70

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro

mapajiiCICImIicia u CJICACTBUC U3 Heé

71

CTCpCOMCTpI/I‘ICCKI/Ie " IPpUKIIaJIHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MTPSMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTAHJIAPTHBIX
MHOTOTpaHHUKAX

73

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNUXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IPSAMBIMU B
MPOCTBIX CUTYaUAX

74

PaccrosiHre OT TOUKH 110 TUIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TIOCKOCTH




Brrunciienue pacCTosTHUN MEXITY

75 CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
MTOMOIIBIO NEPHEHAUKYIISIPHOMN TIOCKOCTH
TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,

76 TEOpPEMBbI KOCUHYCOB U CHUHYCOB JIJIsA
TPEXTPAHHOTO yIjia

7 DNEeMEHTHI CPEPUIECKON TEOMETPHH:
reoJIe3N4YECKUe JIMHUMU Ha 3eMIie

28 KonTponbnas padota "Yrisl u
paccrosaHus"

29 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €ro 3J1eMeHTHI"

80 [upamupa. Bunsl nupamua. [IpasunsHas
nupamuaa

a1 [Ipusma. [Ipsamast u HaKJIOHHAS IPU3MBI.
[IpaBunbpHas npuszma

82 [IpssMo#t napainenenunes,
MPSIMOYTOJIBHBIN Tapaienenumnen, Kyo

83 Brimykieie MHOTOTpanHuku. Teopema
Ditnepa
Boinykineie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBuiibHBIE U TIOJYIPABUIIbHBIE

MHOT'OIrpaHHUKHA




85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1
[TonATHE BEeKTOpa Ha MJIOCKOCTHU U B
86 MIPOCTPAHCTBE 1
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JISKAIINX B OJHON 1
TUIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
Beruncienue yria Mexy BEKTOpaMH B
93 IIPOCTPAHCTBE 1
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
96 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUI 1
99 O06o0011eHre U cUCcTeMaTU3alus 3HAaHUN 1
100 HToroBast KOHTpOJIBbHAS paboTa 1
101 Wrorosast KoHTpOJbHAS paboTa 1




102 O00011eHUE U CUCTEMATU3ALIUS 3HAHUM 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHBIE
Nomw T Nlata uudposeie
°n/m eMa ypoka
yp Beero KonTpoabubie | IlpakTuuyeckue W3y ueHusI oOpa3oBaTe/ibHbIE
padoThl padoTbI pecypchl
n [ToBTOopenue Tembl "KoopanHaTel BEKTOpa L
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTopenue Temsl "CkansipHoe L
MPOU3BEICHUE BEKTOPOB"
) [ToBTOpeHue TeMsl "Brruncinenue yria L
MEX/1y BEKTOpaMu B IIpOCTpaHcTBE"
A [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, L
IIPOXOoJAIeH uepe3 1Be TOUKH"
VYpaBHEHHE IIIOCKOCTH, HOPMAJIb,
5 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
VYpaBHEHHE IIIOCKOCTH, HOPMAJIb,
6 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousBeneHue 1
JInneliHble HEPABEHCTBA, JINHEWHOE
8 MIPOrpaMMUpPOBaHHE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE L
MporpaMMHUpPOBaHUE
10 AHaJIMTUYECKUE METOBI pacuéra yriia L
MEXy MPSMBIMHA B MHOTOTPaHHUKAX




AHanuTuyecKue MEeTobl pacuéTa yria

11 MEX/1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX

12 dopMya pacCTOSHUS OT TOYKH JI0
IIJIOCKOCTH B KOOPJIMHATAX

" Haxoxnenue paccTostHui OT TOUYKH 70
IJIOCKOCTH B KyOe

14 Haxoxzaenue paccTossHUil OT TOYKHU A0
IJIOCKOCTH B MPaBUIILHON MTUPAMUIE

1 KontponbHas padota "AHamuTuyeckas

5 reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOT'OTPaHHUKH

17 CeueHrss MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IIJIOCKOCTH, MIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenbHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannenbHble NpsSIMBbIE U MIJIOCKOCTH:

21 YIJIbI MKy CKPEIIMBAIOIIUMHUCS

MpsAMBIMHA




22

[leprnieHiuKynsgpHBIE MIPSIMbIE U
IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHUH MHOTOI'PaHHUKOB

23

[lepnieHIuKynspHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIICHIUKYIIApax

24

[lepnieHIuKyNIpHBIE IPSIMbIE U

IINIOCKOCTHU: BBIYMCJICHHUSA OJIMH B
MHOTI'OrpaHHUKax

25

[ToBTOpeHue: miomamm
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
ionaaen, cooopaxeHust moao0us

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJEHUKOB, (POPMYJIBI JJIS
TJI01a e, COOOpaKEHUSI TIOT00MS

27

[ToBTOpEeHMe: mIomaaH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous

28

[Imomaau ceyeHnii MHOTOrpaHHUKOB:

TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha

4aCcTH, COOOpaKEHUS MTOI00US

29

IInomanu cedenuit MHOT'OI'PaHHUKOB:

Iiomaau HOBCpXHOCTCfI, pa3pe3aHusd Ha

4acTH, COOOpaKeHUsI MOA00MS




Kontposnbnas padota "IloBropenue:

30 MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

21 006bEM Tena. O6beM PSIMOYTOIBLHOTO
napasuiesienuneaa

3 3anaun 00 yABOCHUHU Ky0Oa, 0 KBaaApaType
Ky0a; 0 TPUCEKLIUHU yTiia
CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C

33 00BEMOM MIPSAMOYTOJIHLHOTO
napasuiefienunena

34 [Ipuknannble 3a1a4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napajuiesenuneaa

35 O0BEM npsIMOit TPU3MBI

36 CrepeoMeTpuyecKHe 3aJauu, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB TIPSIMON TTPU3MBI

%7 [lpuknanHele  3amaud, CBSI3aHHBIE  C
00BEMOM TIPSMOIA TPU3MBI
Brraucienne 00bEMOB TEI C IIOMOIIIBIO

38 onpenenéHHoro uaTerpaia. O0néM
HAKJIOHHOH MPU3MBI
Beruuciienne 06EMOB Tell C TOMOIIBIO

39 ornpenenéHHoro uHrerpana. O0bEM

InmrupaMuabl




dopmyna 00bEMa mupamMuabl. OTHOIICHHE

40 00BEMOB MUPaMU/I C OOIITUM YTIIOM

m dopmyna 00bEmMa mupamMuabl. OTHOIICHHE
00BEMOB MUPaMU/I C OOIITUM YTIIOM

4 CrepeomeTpHuUecKHe 3a]a4H, CBI3aHHbBIC C
00bEéMaMK HAKJIOHHOW TTPU3MBI

" CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
00BEMaMU TUPaAMUJIBI
[Tpuknagueie 3anaun mo Teme "OO0bEMBI

44 Ten", cBsizaHHbIe ¢ 00BEMOM HAKIIOHHOU
MIPU3MBI
[Ipuknagueie 3agaun 1o teme "OOBEMBI

45 Ten", CB3aHHBIC ¢ 00BEMOM MTUPAMHUIBI

46 [Ipumenenne 00bEMOB. Bruncienue
paccTosIHUS J0 MIIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOrorpaHHuka"
Hunuuapuyeckast TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuaap. [psmoit KpyroBod HUIMHIAP.
[lmomaae MOBEpXHOCTH HMJIMHAPA

- Konundeckass mOBEpXHOCTh, 0Opa3yrolIue

KOHHYECKOM IMOBCPXHOCTH. KOHYC




Ceuenne KOHYCa IIJIOCKOCTBIO,

51 napajuieNbHOM MII0OCKOCTH OCHOBAHUS
5 VYceuénnsiii konyc. M3o0paxkeHune

5 KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Inomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCa

" [Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

55 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MIOCTPOCHHUEM CEUYCHUH IIWINHIPA, KOHYCa
CrepeomeTpuueckue 3aa4u Ha

56 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYEHUN WINHJpPA, KOHYyCa

- [IpuknanHble 3a1a4u, CBSI3aHHBIE C
IIATHHIPOM

o [IpuknanHble 3a1a4u, CBSI3aHHBIE C

5 UIAHIPOM

59 Cdepa u map
[Tepeceuenue chepsr u mapa c

60 iockocThio. Kacanue mapa u cepbl

IUIOCKOCTBIO. Bua u n3o6paxenue mapa




61

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

62

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

63

CummMmetpus cdepsl U mapa

64

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEpOi U MIapoM,
MIOCTPOCHHUEM UX CEYCHH MI0CKOCTHIO

65

CrepeomeTpuueckme 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

[MpuknagHple  3aga4yu, CBSI3aHHBIE  CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYUCJIICHUS B OKp}I)KHOCTI/I, CTaHI[apTHI)IG
o100

68

Pazauunbie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OT'paHHUKOB

69

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpatieHus"




71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHIpa. Teopema 06 00béMe
IpsAMOro quJinHApa

73

Brruucienune 00LEMOB TEII ¢ HOMOIIBIO
onpeaenéHHoro uarerpana. Oobém
KOHYyca

74

TTimommaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKue 3aJa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

[Ipuknanueie 3agaun o Teme "OOBEMBI
TIJTOIAIM TTIOBEpXHOCTEN Ten"

77

OOBEM 1mIapa u MapoBOTro CEKTOPA.
Teopema 06 06véme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCICHUEM 00BbEMOB
IIapa, MapoBOro CETMEHTA U IapOBOTO
CeKTopa

78

[Tpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1I1apa U
momaasio chepbl. COOTHOMEHUS MEKITY
IJIOLIAISIMH TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ




79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu mo100mm.
CrepeoMeTpHUECKUe 33a]]a4H, CBSI3aHHBIC C

BBIYHCIIEHHEM 00BEMOB TEN U IUIOLIaeH
IIOBEPXHOCTEH

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTJIIBIX TEN"

81

JIBmxenust npoctpancTBa. OToOpaskeHusl.
JIBvkeHHs U paBeHCTBO Guryp. O0me
CBOIWCTBA JBHKCHUI

82

Buapl 1BukeHMI: napaiebHbII
MEPEHOC, HEHTPAJIbHAS CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOI

83

[TpeoOpazoBanus nmonodus. [Ipsmas u
cdepa Ditnepa

84

FCOMeTpI/I‘leCKI/IC 3al1a4i Ha IIPUMCHCHUC
JABUKCHUA

85

Kontponbnas padota "BekTops! B
pocTpaHcTBe"




86

O6o6matomee moBropenue 11 nonstuii u
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlNs 3HAHMI:
"[TapasienbHOCTb MPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBe"

87

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"BexTops! B mpocTpaHcTee”

88

Oo6o6maromee nmoBTopenue 11 moHsTHH U
MeTOJI0B Kypca reometpuun 10-11

KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"BexTops! B mpocTpaHcTae”

89

O6o6matoniee nopropenue 11 nonsruii u
MeToA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"O6beM MHOTOrpaHHUKA"

90

Oo6o06muaromiee nopropeHue 11 noHATUH U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"

91

Ob6o06maromiee nosropenue 11 noHATUH U
METO/0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyTibIX Ten"




92

O6o06maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
Kpyribix Ten"

93

HToroBas KOHTpOJIbHASA paboTa

94

HroroBas koHTpoIbHAs paboTa

95

[ToBTOpeHUE, 0600IICHNE 1
cUcTeMaTu3aluvs 3HaHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

HcTtopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IS YYEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET






