I'OCYIAAPCTBEHHOE BIO/IZKETHOE OBIIEOBPA30OBATEJ/IBHOE YYPEKJIEHUE
CPEJIHSAA OBINEOBPA3OBATEJIBHAS HIKOJIA Ne 199
MPUMOPCKOI'O PAMOHA CAHKT-IETEPBYPT A

[MPUHATO COT'JTACOBAHO YTBEPXJIEHO
pelieHueM 3amecTuTenb JUPEKTOpa [Ipukazom nupekropa
ITegarornueckoro cosera 10 y4eOHO-BOCIIUTATEIbHON I'BOY mkoinsr Ne199
I'bOY mkona Ne 199 pabore [Ipumopckoro paitona
[Ipumopckoro paiioHa Cankr-IletepOypra
Canxkr-IlerepOypra ot 29.08.2025 Ne 70/2

ITpoTokoa Ne 1 ot 29.08.2025r.

r
. OOKYMEHT NMoAnmcAH

Eéﬁ ONEKTPOHHOW NOAMUCHIO

7/

CepTuchukat: 0BEGOEFAA1B436A7B6E753276925C25A
Bnapeneu: MpoTtacosa Onbra BanepbeBHa
[enctuteneH: ¢ 03.06.2025 fo 27.08.2026

\.

PABOYAS IPOTPAMMA
(ID 7019784)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

11t ooydarommxesa 10 — 11 kiaccoB

CocraBureib: YuurTeab MAaTEMAaTHKH

Cankr-Ilerep0Oypr, 2025/2026 yueOHblii roa



INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBiIsIETCS OAHUM M3 0A30BBIX KYPCOB HAa YPOBHE CpeaHEro oOIIero o0pa3oBaHMs, TaK Kak
o0ecrieunBaeT BO3MOXKHOCTh M3yYEHUS IUCUUIUIMH €CTECTBEHHO-HAYYHOUM HAIPaBICHHOCTH U MPEIMETOB
FyMaHUTapHOro HUKIA. [I0CKONbKY JIorHuecKkoe MbIIIeHHe, (OpMUPYEMOE MPU U3YYEHUU O0y4YaIOLUTUMUCS
HNOHSITUMHBIX OCHOB TI'E€OMETPUM, IpPU JO0KA3aTEIbCTBE TEOPEM M IIOCTPOEHUU LEHNOYKHU JIOTHYECKHUX
YTBEPXKACHUM IIpU PEIICHUH TE€OMETPUYECKUX 3a/ad, YMEHHME BbIIBUIaTh M OIPOBEPraTh TIMIIOTE3bI
HEIOCPEICTBEHHO MCIOJIB3YIOTCS IPU PELIEHWH 3aJad €CTECTBEHHO-HAYYHOIO LHMKJIA, B YaCTHOCTH
buznyeckux 3aaay.

Llens ocBoeHust mporpamMmbl ydeOHoro kypca «I'eomerpusi» Ha yriyOJaEéHHOM ypOBHE — pa3BUTHE
UH/IWBUIYAIBHBIX CIIOCOOHOCTEH OOyYalomuxcs NpU HM3YyYCHUH TEOMETPHUH, KaK COCTaBIISIOLICH
npeaMeTHoi obnactu «Martematruka u UH(pOpMaTHKay depe3 oOecredeHre BO3MOXKHOCTH MPUOOpETeHHS U
UCIIONIb30BaHusl Oosiee TIIYOOKUX T€OMETPUYECKMX 3HAHUW W JIeHCTBUH, creuu(UYHBIX TEOMETPHUH, U
HEOOXOJUMBIX JUIsl YCIEIIHOTO NPO(ECCHOHATBHOIO OO0pa3oBaHMsI, CBA3aHHOTO C WCIOJIb30BaHUEM
MaTeMaTHUKH.

[IpropuTeTHBIMH 3aJlayaMH  Kypca TeOMETpUU Ha YriyOJIEHHOM YypOBHE, paCIIUPSIOUIUMH U
YCUJIMBAIOIIMMU Kypc 6a30BOT0 YpOBHS, SIBISIOTCS:

paciuiupeHre TMpeACTaBIeHUs O TEOMETPUM KaK 4YacTh MHPOBOW KyJIbTYphl U (QOpMHUpPOBAHUE
OCO3HAHHUS B3aMMOCBS3M T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMUpOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIYpax Kak O BaXHEUIINX MaTeMaTUYECKUX
MOJIEJISAX, O3BOJISIOIIMX ONMKUCHIBATH U U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOLIEro MUPA, 3HAHUE IOHATUMHOTO
anmapara 1o pazaeny «CtepeoMeTpus» yueOHOro Kypca reOMeTpHH;

¢dopMupoBaHHE YMEHHS BIAJ€Th OCHOBHBIMH MMOHATHUSMH O TPOCTPAHCTBEHHBIX (UTypaXx W HX
OCHOBHBIMM CBOMCTBaMHM, 3HaHUE Te€OopeM, (POPMYIT U YMEHHE UX IMPUMEHATh, YMEHHSI JOKa3bIBaTh TEOPEMbI
Y HaXOJUTh HECTaHAAPTHBIE CIOCOOBI peLIeHHs 3a/1a4;

(dopMHpoBaHUE YMEHUS paclio3HaBaTh HAa YepTeXax, MOJENAX U B PeaJbHOM MUPE MHOTOI'PaHHUKH U
TeJa BpallleHUs, KOHCTPYHUPOBAaTh T€OMETPUUECKHE MOJEIIH;

(dbopMUpOBaHNE TOHUMAHUSI BO3MOKHOCTH aKCMOMAaTHYECKOT0 NTOCTPOEHUSI MaTeMaTHYECKUX TEOPHil,
(opMHpOBaHUE TOHUMAHUS POJIM AKCHOMATUKH MIPU MPOBEICHUH PaCcCyKICHUIA;

dopMHpoBaHHE yMEHHs BIAJeTh METOJaMM J0Ka3aTeIbCTB M aJIrOPUTMOB DPELICHHS, YMEHUS HX
IPUMEHSTh, IPOBOAUTD JOKA3aTEIIbHbBIE PACCYKACHUS B X0/1€ PELLIEHUS] CTEPEOMETPHUUECKHX 3a]1a4 U 3a]1a4 C
IPAKTUYECKUM CoJiepkaHueM, (HOpMHUpOBaHHE MPEACTABICHHUS O HEOOXOAMMOCTH JOKa3aTeNIbCTB IMpHU
00OCHOBaHMM MAaTEMaTHYECKUX YTBEPXKJIEHHUM M pOJIM AaKCUOMAaTUKUM B TPOBEIECHUM JIETYKTHBHBIX
pacCyKIeHUN;

pa3BUTHE U COBEPIIECHCTBOBAHHE HMHTEJUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 00ydarommxcs,
MO3HABATEJIbHON AKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHUN, KPUTUYHOCTH MBILIUICHUS, MHTEpeca K
W3YYEHHUIO T€OMETPHH;

¢dopmupoBaHre (YHKIMOHAIBHONH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETpUHU: YMEHHsS pPaclo3HaBaTh
MPOSIBJICHUS] TEOMETPUUECKUX MOHITHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B PEaNIbHBIX KU3HEHHBIX CUTYaIUsIX
U TpU M3yYEHUH JAPYTUX Y4YeOHBIX MPEIMETOB, MPOSBIECHUS 3aBUCHUMOCTENl U 3aKOHOMEPHOCTEH,
MOJIEJIMPOBAHUS PEAJIBHBIX CUTYALlUH, NCCIIEIOBAaHUS TOCTPOCHHBIX MOJEINEN, HHTEPIIPETALUN MTOJIYyYE€HHBIX
pE3yJIBTaTOB.

OCHOBHBIMH COZICpKATEIBHBIMH JIHHUAMHU yaeOHOTO Kypca «['eomerpusi» B 10—11 kimaccax siBASIOTCS:
«IIpsiMbl€ ¥ ITIOCKOCTH B MPOCTPAHCTBEY, «MHOrorpaHHuKmN», «Tena BpameHus», «BeKTOpbl 1 KOOPINHATHI
B IIPOCTPAHCTBEY, «J|BHIKEHUS B IPOCTPAHCTBEY.

Cdopmynupoannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHITUIMIY, PEICBAaHTHBIMU
reOMETpUM Ha YIIIyOJIEHHOM ypoBHe oOydenms B 10—11 kmaccax, OTHOCHTCS KO BCEM COIEpPKAaTEIbHBIM
JUHUSAM y4eOHOro Kypca, a (OpMHUpOBaHUE JIOTMYECKUX YMEHHM pacrpeensercs He TOJIBKO II0

COJIepKaTeNbHbIM JIMHUSAM, HO W 1o rogam oOyuyenus. ConepkaHue 0Opa3oBaHMs, COOTBETCTBYIOLIEE
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IOpeIMETHBIM pe3yibTaraM ocBoeHus DexnepanbHoil paboueil mMporpaMMmsbl, pacrpeneNéHHBIM IO ToJaM
00y4YeHHs, CTPYKTYPHPOBAHO TaKHUM 00pa3oM, 4yTOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIPOCaM
oOyuyaromuecs: o0pallagiuch HEOJHOKPATHO. DTO IMO3BOJSET OPraHU30BaTh OBJIAJIEHUE N€OMETPUYECKHMHU
HNOHATUSMM M HaBBIKAMHM  IIOCJIEJOBAaTEJBHO M  IMOCTYNAaTelIbHO, C  COOJIIOJCHMEM MpHUHIMIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYAaTh B OOILIYI0 CUCTEMY TI'€OMETPUYECKUX IIPEJCTaBICHUN
00y4aromuxcst, pacupsis 1 yriryossis e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexon Kk N3y4eHHUIO F€OMETPUH Ha YriIyOJIEHHOM YPOBHE I1O3BOJISET:

co3z1aTh yciaoBus il auddepeHunanuu o0y4eHus, NOCTpOeHUs MHUBHUIyaIbHbIX 00pa30BaTeIbHbIX
nporpaMM, oOecneuuTh yriiyOia€HHOE H3y4eHHE TE€OMETPUU KaK COCTAaBIIOUICH Y4eOHOro IpeaMmera
«Maremartuka,

HOJArOTOBUTh OOYYAIOIMXCS K HPOJOJDKEHHUIO M3Y4YEHHUs MaTeMaTHUKU ¢ ydy€ToM BblOopa Oyayuei
npodeccuu, odbecnednBas IPeeMCTBEHHOCTb MEKAY O0IUM U TPO(ECCHOHATBHBIM 00pa30BaHUEM.

Ha wn3yuenue ydyeOHOro xypca «l'eomerpusi» Ha yriyoséHHOM ypoBHe oTBoautcs 204 wvaca: B 10
kiacce — 102 yaca (3 yaca B Hegeno), B 11 kimacce — 102 gaca (3 yaca B Heelo).



COJAEP)KAHUE ObYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbBIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, TapalIeIbHble U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsaMbixX. [lapanensHOCTs IpSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IPSAMBIX, MApPAUICIBHOCTh NPSAMOM M IIOCKOCTH. [lapamienbHOe W LEHTpaJbHOE
IpOEeKTHpOBaHue, n3oopaxxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue ¢puryp B napamuiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMH B IIPOCTpaHCTBE. llapayenbHOCTh INIOCKOCTEN: NapajljiesibHbIE IIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKocTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETPa’p, NapajuleIeIuIe], IOCTPOSHUE CEUEHUI.

IlepneHgUKYIApPHOCTE HPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, IPSIMbIE IApAJUICIbHBIE W IEPIECHIUKYISPHBIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTYpbl HA MIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIocKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA IO, IMHEWHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsble yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpaHtoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHUKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenumnen,
MPSMOYTOJIBHBIA MapajulelIeNIiNel W ero cpoWcrBa. KpaTyaillime Nyt Ha NOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IIpoctpancrBenHas Teopema Iludaropa. ITupamupma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHast nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBbHON TNUpamubl. [IpaBuiibHBIE MHOTOTpAaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIbHAs
UpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUpaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIbHBIX MHOTOI'PAHHUKAX: OKTa’3p, JOAEKAdIP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH
IIPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU TUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B NPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETPHS MapajuIelICNUIend, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IIPABUILHON MTUPAMHU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO
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BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxeHHs BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha uyucio. [loHaTne komiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio napamnenenunena. TeopemMa O pas3IoXKEHMM BEKTOpa IO TPEM
HEKOMIUJIAaHApHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpIMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHust

[ToHATHSA: UMIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasyrolue nopepxHocTed. Tena BpalleHMs: LUMIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. N300paxkeHue Ten BpalleHus Ha 10cKocTu. Pa3BépTka nunuHapa u konyca. CuMmeTpust
cthepsl 1 mapa.

O06béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOIO
napajienenunena u cueactsus u3 He€. OO0bEM NPSAMON W HAKIOHHON NPHU3MBI, IHIUHIPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOuHanmuu Tten BpamieHuss ¥ MHOTorpaHHUKoB. IIpu3Ma, BIuCaHHas B LWJIMHAP,
onucaHHas okosio IunHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCTHIO. [IOHATHE MHOTOTpaHHKKA, OIIMCAHHOTO OKOJIO cephl, Cepbl, BIMCAHHOU B
MHOTOTPaHHMK WJIN TEJIO BPALLCHMUS.

[Tnomanbs MOBEPXHOCTH LMIMHIpPA, KOHYca, IUIomanas cdepsl u e€ yacteid. [lomoOue B
npoctpancTtBe. OTHomeHue 0OBEMOB, IUIOIIAZE MOBEpXHOCTEH MOMOOHBIX  (uryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHue 3agady Ha IUIOCKOCTH C HUCIHOJIb30BAHHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceueHMI MHOTOTPAaHHUKOB W TEI BpAIICHHA: CEYEHUA LWINHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYeHHsS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
MPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MMOCTPOCHUSI CEYEHHI: METOJ CJeOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexkTops! B npocTpancTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHs. [IpsAMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM METON MpH
pEILIEHNU TEOMETPUUYECKUX 3a/1ay.

J{BH2KeHHsl B IPOCTPAHCTBE

JBuxenust mnpoctpaHcTBa. OtoOpakeHus. JIBukeHuss M paBeHCTBO ¢uryp. OOmue
CBOICTBa JBWXKEHUU. Bunbl ABM)KEHMI: NapajyielbHBIA INEPEHOC, LEHTpajbHas CUMMETPUS,
3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust mogobus. Ilpsmas u chepa
Oitnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIENYyp TpaxkIaHCKOro OOIecTBa
(BBIOOPBI, OMPOCHl W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTHUKEHHSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Haponaa, cHOopMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTMYECKOE BOCTIMTAHUE!

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3UYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUYECKHUE 3HAHHS B MHTEpEcax 37J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTD),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHUBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) TpynoBoe BocnnuTanue:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYAO0JI00Us, UHTEpEC K pa3iuuHbIM cepam
poeCCHOHAIBHON JCSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymier mpodeccun W peaTn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU IS pelIeHus 3aj1ad B 00JaCTH OKpY’Kalollled cpelibl, MIIaHuPOBaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKH W OOIIECTBEHHOW NPAaKTUKW, MOHMMAaHHE MAaTEMaTHYeCKOW HAyKH Kak Cgepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POEKTHYIO M UCCIIEN0BATENIBCKYIO ACATEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MeXAY MOHATUAMH, (OpPMyIUpOBaTH ONpEAENCHUs MOHATHH,
yCTAaHABJIMBATh CYIICCTBEHHBIH NPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OOUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W MPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILUE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (pakTax,
JaHHBIX, HaAOMIONEHUSX U  YTBEPXKICHHUSX, IMpeajaratb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllMIO, NPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KIE€HHSI U BBIBOBI;

BbIOMpaTh CHocoO pemieHus YydeOHOM 3afaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONALIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENbCKUIM MHCTPYMEHT NO3HAHUs, (OPMYJINPOBATH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OOBEeKTa, SBJIEHUS, IPOIIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLEHUBATh JIOCTOBEPHOCTH MOJIYUEHHBIX PE3yJIbTaTOB, BBIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U TS
peLIeHMs 3a]1a4u;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IPECTaBICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MpPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAJAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYITUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
O0IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U HMHCBMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pClICHUA 3adadrd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3yibTar;

B XO0Jlle 00CYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbI, TPOOJIEMBI,
peraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA TOMCK PELICHUs, COMOCTaBISATh CBOU
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6H3py‘)KI/IBaTI) pas3indue u CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHMS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Yy4€TOM 3a4a4 TPE3CHTALMU |
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHHUsS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTb M KOPPEKTUPOBATH
BapUaHThI peIIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOLIeCcca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3ajjauu;

OpeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JESITEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLEIHM M YCIOBHSIM, OOBSICHATH PUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yibTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3AIMI0 COBMECTHOM pPabOTHI, paclpeaessiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHUMBaThb KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiacca o0ydaromuiicst HAyIUTCs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHSATHAMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHHIA;

OPUMEHATh AKCHOMBI CTEPEOMETPUM W CIEACTBHS W3 HHUX TIPH  PEUICHUU
reOMETPUYECKUX 3a]1a4;

KJIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHUE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOH U MJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO PAcCMO3HABaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpPaMU/A,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHMUS JJISl KITaCCU(DUKAIIH;
CBOOOJTHO ONEpPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITOJIHATH NapaJJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAJILHOE MPOEKTUPOBaHKEe HUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (PUTYp Ha MIIOCKOCTH;

CTPOHTH CEYEHUS MHOTOT'PAaHHHKOB PA3IMYHBIMH METOAAMH, BBHIOIHATH (BBIHOCHBIEC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUpPaMUia),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCb HU
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJI BEKTOPAMH;

pewmiath 3ajJaud Ha JI0OKa3aTeIbCTBO MAaTeMaTHUYECKUX OTHOIIEHUH M HaXOXJICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33/]1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSATH MTPOCTEUIINE POTPAMMHBIE CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI TIPY PEIICHUN CTEPEOMETPHUYUECKUX 3a/1ad;

U3BIICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HHGOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEACTaBICHHYI0 Ha 4YepTekax |
PHCYHKaX;

OPUMEHATh TOJYYEeHHBbIE 3HAHUS Ha NPAKTUKE: CpPaBHMBATh W aHAJIW3UPOBATH
peanbHbIe CUTYAIlMH, TPUMEHITh W3YYEHHBIC MOHSATHS B TPOIECCE MOMCKA PEIICHUS
MaTeMaTHYecKu cHOopMyTUPOBAHHON MpPOOIEeMbl, MOJETUPOBATh PEalbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TEOMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemiat MpPaKTHYECKHe
3a1a4M, CBSI3aHHBIC C HAXOXKICHHEM FeOMETPUIECKUX BEINYHH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHHM KaK COCTaBHOMN
qacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OMEpPUPOBATH MOHSATHIMH, CBSI3AaHHBIMU C LIUJIUHAPUYECKONW, KOHUYECKON U
cheprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

OTIEpPUPOBATH TOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAICHHs: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBaTth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) u 0OBACHITH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIISATh BEIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BPALICHUS, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npuUMEeHEHHEM (HOpMYIL;

CBOOOJTHO OTIEPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJl BpPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHCAaHHBIA OKOJO chepsl,
cdepa, BiMcaHHAsE B MHOTOT'PAaHHHK HJIH TEJIO BPAIICHUS;

BBIUKCIISTH COOTHOIICHHS MEXAY IUIONIAIIMU MOBEPXHOCTEH U 00BEMaMH MOJOOHBIX
Ten,

n300paxarh u3ydaeMble (DUTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha uepTekax u
pPHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH Ha/l BEKTOPAMH;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;

pemaTte TEeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIIIOB MEXAY TMPSMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B IIEJIOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHNN;

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C JIBUKCHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHH;

BBITTOJIHATh HM300paXCHHUsT MHOTOTPAaHHMKOB W TEN BpAlICHUS TPU TapaIeTbHOM
nepeHoce, MeHTPaTbHONH CHMMETPUH, 3€PKATbHOH CUMMETPHH, TIPU MTOBOPOTE BOKPYT
IPSIMOiA, TpeoOpa3oBaHus MTOA00HS;

CTPOUTh CEYCHHUS MHOTOTPAaHHUKOB W TeJl BpAlEHUS: CEYCHHS IHIMHIpPA
(mapamienbHO W MEPIEHAUKYISIPHO OCH), CEUeHHs KOHyca (TapajuieIbHbIe OCHOBAHHUIO
U TIPOXO/IAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

UCIOJIb30BaTh METOJbl TOCTPOCHHUSI CEYEHHUH: METOJl CJEOB, METOJ BHYTPEHHEro
POEKTHUPOBAHUS, METO]] TIEpEHOCA CEeKYILEeH MII0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPIKIACHUS;

OPUMEHATh TEeOMETpHuYecKue (DaKThl I pEIICHUS CTePEeOMETPUYECKHX 3ajad,
MPEIIOJIAaTa0IINX HECKOJBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MIPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJayd Ha J0Ka3aTelbCTBO MaTEMaTHUYECKUX OTHOIICHHH W HaXOXACHHE
FeOMETPUUYECKUX BEJIIUYUH;
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IPUMEHATH POrPaMMHBIE CPEJCTBA U HJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI ITPH
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

INPUMCHATH IIOJYUYCHHBIC 3HAHHA Ha IMPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B IIpolecce TIOMCKAa pEUICHHs MaTeMaTH4ecKu C(HOPMYIHMPOBAHHON TPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAallUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
pemIaTh NpaKTU4YeCKue 3aa4u, CBSI3aHHbIEC C HAXOXK/IEHHEM I'€OMETPHYECKUX BEIHYHH;
HMCTh IPCACTABIICHHUA 00 OCHOBHBIX JTarmax Pa3BUTHA TCOMCTPHUU KaK COCTaBHOM
qyacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 06061116H1:16 " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHwMeE, 0606meHI/vIe " 17 9
CUCTeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne Konu4yecTBo yacos
JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Konrpouasbnsie IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 IloBropenue: Tpeyronbuuky, YeTblpexyronbHUKH. OKPYKHOCTb 1
[ToBropenue: IlapannensHeie npsiMbie. Bektopel. Meron
2 KOOpJUHAT 1
[TonsTHA cTepeoMeTpun: TOUKa, psiMasi, IJIOCKOCTb,
3 [pocTpancTBO. OCHOBHBIC IPaBHIIA H300PAXKCHIS HA PHCYHKE 1 https://resh.edu.ru/subject/lesso
IUIOCKOCTH, NapaJuIeIbHbIX IPSMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka n/4756
OcHOBHBIE IpaBUIIa U300pAKEHHSI HA PUCYHKE TIIOCKOCTH, .
4 napajieNbHbIX MPSAMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka 1 nttps://resh.edu.ru/sublect/lesso
> : n/4756/
[TonsTHs: nepecekaroluecs MIOCKOCTH, IEpeceKaroIuecs mpsmast
5 p = - T1ep III p 1 https://resh.edu.ru/subject/lesso
U TUIOCKOCTb; MOJYIPOCTPAHCTBO n/4756/
. http://geometry2006.narod.ru/Le
MHororpaHH1KH, U300pa’keHUe MPOCTEUITNX MPOCTPAHCTBEHHBIX
6 1 ssons/10-11/3a.pptx
(uryp, HecymecTByromIX 06BEKTOB http://geometry2006.narod.ru/Le
ssons/10-11/14d.pptx
7 AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIEACTBUS U3 HUX 1 http://geometry2006.narod.ru/Le
ssons/10-11/1.pptx
AKCHOMBI CTEpEOMETPUHU U NIEpBbIe clieACTBUS U3 HUX. CriocoObl
g  3a/IaHMs NPSAMBIX M INIOCKOCTEH B mpocTpancTBe. O603HaYeHNS 1 http://geometry2006.narod.ru/Le
IPAMBIX H MIIOCKOCTEH ssons/10-11/2.pptx
9  H3o0pakeHWe ceUeHUI MUPaMUIbl, Ky0a U TIPU3MBI, KOTOpPEIC 1 https://resh.edu.ru/subject/lesso

n/4912/
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http://geometry2006.narod.ru/Lessons/10-11/2.pptx
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https://resh.edu.ru/subject/lesson/4912/

POXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
HOJTYYEHHBIX TJIOCKOCTEH. PackpalimBanie MOCTPOSHHbBIX CEUCHU
pa3HBIMHU I[BETAMH

N300paxeHne cedeHuii mupamMmuibl, Kyoa v Mpu3Mbl, KOTOpPbIE
MpoXoasT uepe3 ux péopa. M3o0pakeHue nepeceyeHus

https://resh.edu.ru/subject/lesso

10 IIOJIY4EHHBIX IIJIOCKOCTEN. PackpalnBaHue NOCTPOCHHBIX CEYCHUN n/4912/

pa3HBIMU LIBETAMHU

N306paxkenue ceueHnit nupamuabl, Kyoa U Mpu3Mbl, KOTOPbIE

MpOXoIAT uepe3 ux péopa. M3o0pakeHue nepeceyeHus hitps://resh.edu.ru/subject/lesso
11 MOJIyYEHHBIX IJI0CKOCTEeH. PackpaiirBaHue NOCTPOEHHBIX CEYEHUMN n/4912/

pa3HbIMU LIBETAMU

N300paxeHne cedeHuit MupamMuibl, Kyoa v MpU3Mbl, KOTOpPBIE

MPOXOAT uepes ux péopa. M3zobpakeHue nepecedeHus https://resh.edu.ru/subject/lesson
12 MIOJIY4EHHBIX IIIOCKOCTEN. PackpalmmBaHue NOCTPOEHHBIX CEYEHUIN 14912/

pa3HBIMH IIBETAMU

N300paxeHne cedeHni MupamMuibl, Ky0a v MPU3MbI, KOTOpPbIE

MPOXOAT uepe3 ux péopa. M3o0pakeHue nepeceyeHus https://resh.edu.ru/subject/lesson
13 MOJIYYEHHBIX TJI0CKOCTE!. PackpalnBaHue NOCTPOEHHBIX CEUEHUI 4912/

pa3HBIMU LIBETAMHU
14 Meton cnenoB sl TOCTPOSHUS CEUCHUI http://geometry2006.narod.ru/Le

| ssons/10-11/14d.pptx

Merton crenoB i mocTpoeHus ceueHnid. CBOMCTBA TIepeceueHui http://geometry2006.narod.ru/Le
15 i ' : :

Merton cienoB i moctpoeHus ceueHuil. CBoiCTBa epeceueHnit

http://geometry2006.narod.ru/Le

16 p://8 y /

MMPAMBIX U IUIOCKOCTEM

ssons/10-11/15c.pptx
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https://resh.edu.ru/subject/lesson/4912/
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http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
pébpax. CoztaHne BEIHOCHBIX YEPTEXKEH 1 3aliCh L1aroBs

http://geometry2006.narod.ru/Le

17
IOCTPOCHHUS ssons/10-11/15d.pptx
[Toctpoenue ceueHuii B mupamuie, Kyoe mo TpéM TouKam Ha

18 p€opax. CosnaHre BBIHOCHBIX YEPTEKEH U 3aIKCh I1aroB http://geometry2006.narod.ru/Le
IOCTPOCHHS ssons/10-11/15e.pptx
[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha

19  P&Opax. Coszanne BBIHOCHBIX YEPTEXKEH 1 3aNMCh LIAr0B http://geometry2006.narod.ru/Le
HOCTpOGHI/I}I SSOﬂS/lO-ll/lSe.pth
[ToBTOpenue mianumerpuun: Teopema 0 MPONMOPIUOHAIBHBIX

20 orpeskax. [10106Ke TPEyroIbHIKOB https://shkolkovo.net/theory/19
IToBTopenue nnanumerpun: Teopema Menenas. Pacuersl B

5] | CEYEHMAX HA BEIHOCHBIX UepTexax. Ficropus passuTus https://foxford.ru/wiki/matematik
IJIAHUMETPUU U CTEPEOMETPUN a/teorema-menelaya

oo KonrponbHas paGora Nel
B3aumHoe pacnionoxenue npsMeIx B IpocTpaHcTse. [lapannenbHbie
NpsiMbIE B IPOCTpaHCTBE. TeopemMa o CylmecTBOBaHUH U http://geometry2006.narod.ru/L

93  CAMHCTBEHHOCTH NPAMON MapaJuIeIbHOW TaHHOW MPSIMOi, essons/10-11/5a.pptx
HPOXOSAIIEH Yepe3 TOUKY IMPOCTPAHCTBA U HE JIEXKaIlleH Ha JTaHHOM http://geometry2006.narod.ru/L
MpAMOt essons/10-11/5b.pptx
JlemMMa 0 nmepeceueHnn napajuieabHbIX MPSMBIX INTIOCKOCTHIO.

p p p

o4  llapaiaenbHoCTh Tpex HpsiMbIX. Teopema o TPEX mapaieabHbIX https://resh.edu.ru/subject/lesson
TIPSMBIX. /6065/conspect/125650/

25  CkpeumBaromuecs npsmble. [Ipu3Haky cKpemmBaromuxcs https://interneturok.ru/lesson/geo
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https://foxford.ru/wiki/matematika/teorema-menelaya
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelnye-pryamye-v-prostranstve-parallelnost-treh-pryamyh

IpsAMBIX. Teopema 0 CKpeLUBAIOIIMXCS IIPSIMBIX

metry/10-klass/parallelnost-

pryamyh-i-ploskostej/parallelnye-

pryamye-v-prostranstve-

parallelnost-treh-pryamyh

VYroia ¢ coHanpaBIeHHBIMU CTOPOHAMU. YTOJI MEXY NPAMBIMU

http://metodisty.ru/m/files/view

26 /ugol mezhdu skrechivajuchimis
ya pryamymi 2013 01 20
[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA ) _ _
http://metodisty.ru/m/files/view

o7  MApajIelbHOrO MPOCKTHPOBAHHUS. L{eHTpaIbHAS IPOCKLIUSL. Jugol mezhdu skrechivaiuchimis
N3o06paxenue pa3HbiX GUTYp B MapalljieIbHON MPOESKIIUN va pryamymi 2013 01 20
3amayy Ha JJOKa3aTeabCTBO M UCCIIEIOBAHUE, CBI3aHHEIC C http://metodisty.ru/m/files/view

28 pacronoKeHHeM IPSMBIX B [IPOCTPAHCTBE [rasstoyanie_mezhdu_skrechivaj

uchimisya pryamymi
[TonATHS: mapamIeIbHOCTD MPSAMOM U IUIOCKOCTH B IIPOCTPAHCTBE.

og  Ilpu3Hak napamienbHOCTH IPAMOH u mIockocTH. CBOACTBA http://geometry2006.narod.ru/Le
TNapasuIeabHOCTH TIPSAMO U MIOCKOCTH ssons/10-11/7a.pptx
I'eomeTpuyeckue 3a1aun Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO,

30  CBA3AHHBIC C MAPAICTBHOCTBIO NPAMBIX U IIJIOCKOCTEN B http://geometry2006.narod.ru/Le
IPOCTPAHCTBE ssons/10-11/7b.pptx
ITapannensHble mockocTy. [Ipu3Haku napaienbHOCTH 1B

31 P N p p FBYX http://geometry2006.narod.ru/Le
TIocKocTen ssons/10-11/8a.pptx
Teopema 0 mapaieIbHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH,

32 MPOXOIALIEH Yepe3 TOUKY, HE IPUHAJIEKAI[YIO JAHHOU INIOCKOCTH http://geometry2006.narod.ru/Le
M CIIE/ICTBHSA U3 Hed ssons/10-11/8b.pptx

33 CBolicTBa napajuleabHbIX INIOCKOCTEN: O MAPAJITIEIBHOCTH MPSAMBIX https://resh.edu.ru/subject/lesson

IIEpECEUEHM S IIPH NTEPECCUCHUH ABYX NapaJIEIbHBIX IIJIOCKOCTEN

/6129/conspect/131671/
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http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
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http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
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http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
https://resh.edu.ru/subject/lesson/6129/conspect/131671/
https://resh.edu.ru/subject/lesson/6129/conspect/131671/

TpeTben

CBoiicTBa mapaylICIbHBIX TJIOCKOCTEH: 00 OTpe3Kax mapauiesIbHbIX
MPSIMBIX, 3AKITFOYEHHBIX MEX]Y NMapaJlJIeIbHBIMU IIIOCKOCTAMU; O

http://geometry2006.narod.ru/Les

34
HepeceYeHur IPSIMOM ¢ BYMS MapalIeIbHBIMU IIOCKOCTAMHE sons/10-11/8b.pptx
[ToctpoeHue cedenus:, MPOXOISAIIETO Yepe3 JaHHYIO MPSMYIO Ha http://geometry2006.narod.ru/Les
35 YEepTEKE U MapaJLICIBbHOTO APYTron MpsMou. Pac4€r oTHOIIEHUI sons/10-11/12.pptx
[TapaienbHas NpoeKLHsl, IPUMEHEHHE IS IOCTPOCHUS CEUEHUI http://geometry2006.narod.ru/Le
36 Ky0a u napamienenunena. CBOHCTBa mapaielenunea U npru3Mbl sson.s /10-11/13.pptx ' '
IoBTopenue: Teopema ITudaropa Ha MIOCKOCTH, TPHTOHOMETPHUSL https://foxford.ru/wiki/matematik
37 psAMOYTONBHOrO TPEyroNbHUKA a/trigonometriya-
pryamougolnogo-treugolnika
https://interneturok.ru/lesson/geo
metry/10-
3g  CBolicTBa Ky6a 1 NPsMOYTONBLHOIO apalIeNenuIe/a klass/perpendikulyarnost-
ploskostejb/pryamougolnyy-
parallelepiped
Brruncnenue JyiMH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM https://resh.edu.ru/subject/lesson
39
[apaJlIC/ICIIIICC /7731/conspect/325367/
[leprienAMKyYIApHOCTH NPSAMOH U MII0CKOCTH. [Ipu3Hak hitp://metodisty.ru/m/files/view
40 nepreHANKYISIPHOCTH IPSIMOIA 1 ILIOCKOCTH /geom 10
[lepnenauKyISIpHOCTB MPSAMOM U TUIOCKOCTH. [Tpu3Hak http://geometry2006.narod.ru/Le
41 HeprneHIMKYISAPHOCTH PSMOI ¥ IIOCKOCTH sson's /10-11/17a pptx. '
4 Teopema 0 CyIIeCTBOBaHUU U €IMHCTBEHHOCTH MPSIMOH, http://geometry2006.narod.ru/Le

IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U NEPIIEHIUKYIIPHON K

ssons/10-11/17b.pptx
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https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/pryamougolnyy-parallelepiped
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https://resh.edu.ru/subject/lesson/7731/conspect/325367/
https://resh.edu.ru/subject/lesson/7731/conspect/325367/
http://metodisty.ru/m/files/view/geom_10
http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx

IIJIOCKOCTH

IInockoctu n NEPHNCHAUKYIIAPHBIC UM IIPSAMBIC B MHOI'OT'PaHHUKaX

43 https://mathus.ru/math/sm.pdf
44 [1nockocT U neprneHINKYISpHbIE UM NIPSMbIE B MHOIOTPaHHUKAX https://mathus.ru/math/sm.pdf
ITepnienmukynsap 1 HakiaoHHas. [locTpoenne nepneHIUKyIsIpa 1
45 CPHICHIMKYIAP AlJIOHHa OCTPOCHHC TICPICHAMKYIIAPA 13 http://geometry2006.narod.ru/Le
TOYKH Ha TP;AMYIO ssons/10-11/18.pptx
Ilepnengukynsap u HakiaoHHas. [locTpoenue nmepneHAUKYyIsApa U3
46 PHCHMKYIAP p PHCHMKYIIAP http://geometry2006.narod.ru/Le
TOYKH Ha IPIMYIO ssons/10-11/18.pptx
) https://wika.tutoronline.ru/geome
47 Teopema o TpEX nepreHAuKyIspax (Ipsmas 1 0OparTHast) triva/class/10/chto-nuzhno-znat-o-
teoreme-o-treh-perpendikulyarah
) https://wika.tutoronline.ru/geome
48  Teopema o TpEX mepneHAMKyIsIpax (IpsimMasi 1 0OpaTHast) triva/class/10/chto-nuzhno-znat-o-
teoreme-o-treh-perpendikulyarah
49 | YrOI MeXTy CKPEIIMBAIOIIMMICS TIPIMBIMH https://resh.edu.ru/subject/lesson
/6133/conspect/272667/
TTowcK MepIEeH UK YIISPHBIX TPSIMBIX € TIOMOIIBIO https://ypok.pd/library/perpendik
50 TepIeHINKYIAPHBIX [TOCKOCTEH ulyarnie pryamie v _prostranstve
parallel 191829.html
51 OproroHambHOE MPOCKTUPOBAHNE http://geometry2006.narod.ru/Le
ssons/10-11/22b.pptx
[TocTpoenne ceuennii Ky0a, IPU3MBbI, MPABHIILHON THUPAMUJIBI C http://metodisty.ru/m/files/view
52 TIOMOIIBIO OPTOTOHANBHOMN POEKIUH /postroenie_sechenii_mnogogran
nikov
[MocTpoenue ceuenwnii kyba, MPU3MBI, MPABUIBHON MTHUPAMUIBI C http://metodisty.ru/m/files/view
53 /postroenie sechenii_mnogogran

IIOMOIIBIO OpTOI‘OH&HLHOfI IIpOCKINHN

nikov
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CumMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO TI0cKOCTH. [Imockoctu

https://school.infourok.ru/videour

bf9c9dal8071
. https://wika.tutoronline.ru/geome

55 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMOU U IJIOCKOCTH KaK triva/class/10/kak-vyyavit-priznaki-

CICACTBAC CHMMCTPUH perpendikulyarnosti-pryamoj-i-
ploskosti
[IpaBrinbHBIE MHOTOTPAHHUKH. PacuéT pacCTOAHUNA OT TOUKHU

56 p ¢ MHOTOIpP cHet paceto 0T 10 A0 http://geometry2006.narod.ru/Le
ILIOCKOCTH ssons/10-11/20d.pptx
[IpaBrnbHBIE MHOTOTPAaHHUKU. PacuéT pacCTOAHUNA OT TOUKHU

57 p ¢ MHOTOIP cHet pacceto 0T 10 Ao http://geometry2006.narod.ru/Le
IIOCKOCTH ssons/10-11/20e.pptx
Croco0BbI OITYCTUTH MEPIIEHINKYIISAPEI: CUMMETPHS, CABUT TOYKH I10

58 yv Up FHIKYIED pHdL, €I http://geometry2006.narod.ru/Le

https://kpfu.ru/staff files/F202018

59 CnBur 1o HenmapayyIeIbHOU MPSMON, H3MEHEHHE PACCTOSTHUN 8451/Ganeeva 2012 matematika

dlya shkolnikov.pdf

g0 KourpombHas padora N2
[ToBTOpEeHUE: yron MeX Ty MPSIMBIMU Ha IJIOCKOCTH,

61 TPUTOHOMETpHUs B IPOU3BOJIBHOM TPEYTOJIBbHUKE, TEOpeMa http://geometry2006.narod.ru/Le
KOCHHYCOB ssons/10-11/16a.pptx
['eomMeTpuueckiie METOIBI BEIUMCICHUS YTJIa MEXIAY IPIMBIMHA B

62 COMCTPHUHCCKHC METOA cie yiia MexIy 1p http://geometry2006.narod.ru/Le
MHOT'OTpaHHUKaX ssons/10-11/16d.pptx

63  AByrpanmsiii yron. CBOHCTBO JIMHEHHBIX yIJIOB JIBYTPAHHOIO yIia http://geometry2006.narod.ru/Le

ssons/10-11/21a.pptx

64  IlepneHaUKYJIIpHBIC TUIOCKOCTH. CBOMCTBA B3aMHO http://geometry2006.narod.ru/Le

ssons/10-11/22a.pptx
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https://school.infourok.ru/videouroki/e43419c3-2b06-49a7-999f-bf9c9da18071
https://school.infourok.ru/videouroki/e43419c3-2b06-49a7-999f-bf9c9da18071
https://school.infourok.ru/videouroki/e43419c3-2b06-49a7-999f-bf9c9da18071
https://wika.tutoronline.ru/geometriya/class/10/kak-vyyavit-priznaki-perpendikulyarnosti-pryamoj-i-ploskosti
https://wika.tutoronline.ru/geometriya/class/10/kak-vyyavit-priznaki-perpendikulyarnosti-pryamoj-i-ploskosti
https://wika.tutoronline.ru/geometriya/class/10/kak-vyyavit-priznaki-perpendikulyarnosti-pryamoj-i-ploskosti
https://wika.tutoronline.ru/geometriya/class/10/kak-vyyavit-priznaki-perpendikulyarnosti-pryamoj-i-ploskosti
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
https://kpfu.ru/staff_files/F2020188451/Ganeeva_2012_matematika_dlya_shkolnikov.pdf
https://kpfu.ru/staff_files/F2020188451/Ganeeva_2012_matematika_dlya_shkolnikov.pdf
https://kpfu.ru/staff_files/F2020188451/Ganeeva_2012_matematika_dlya_shkolnikov.pdf
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

NEPIEHIUKYIISPHBIX IUNIOCKOCTEN

[Ipu3Hak nepneHauKyIIpHOCTH IUIOCKOCTEN; TEOpeMa O IPSIMOM
nepecedeHus IByX II0CKOCTEH MepneHAUKYISIPHBIX TPEThe

https://interneturok.ru/lesson/geo

metry/10-

klass/perpendikulyarnost-

65 . oo
IOCKOCTH pryamyh-i-ploskostejb/priznak-
perpendikulyarnosti-dvuh-
ploskostey
[IpssMoyTOIBHBIN TTApaUICIICTIHIIC T, KyO; H3MEpEHUsl, CBOMCTBA https://resh.edu.ru/subject/lesson
Teopema 0 1MaroHanyu NpsSMOYrOJBHOIO MapaJlIeNIeIANE A U https://obrazovaka.ru/geometriya
67  cnencrue u3 Hed diagonal-pryamougolnogo-
parallelepipeda-formula.html
https://infourok.ru/prezentaciya-
CrepeoMeTpuuecKkre U IPUKIIAJHBIC 3aJa4H, CBA3aHHBIE CO po-geometrii-na-temu-
68  pzaumubIM PacMoJI0KEHUEM NPSMBIX U IUIOCKOCTH skreschivayuschiesya-pryamie-
1307397.html
[Tapa nmapaynenbHbIX IIOCKOCTEN Ha CKPEIIMBAIOIIUXCS IPSIMBIX,
69  DAcCTOSHUE MEKTy CKPEIMBAIOIMMHCS TIPSMBIMH B POCTBIX https://urok.1sept.ru/articles/614
CUTYaLUAX 270
PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
70 A s p A http://geometry2006.narod.ru/Le
TIoCKOCTH ssons/10-11/20d.pptx
Beruncnenue pacCTOSHAN MEXAY CKPEIIUBAIOIIUMUCS IPAMBIMH C
71 p Vﬂy pett B p http://geometry2006.narod.ru/Le
IIOMOIIBIO IEPIEHAUKYIISIPHON INIOCKOCTH ssons/10-11/20f.pptx
79 Tpé€XrpaHHslii yrosi, HEpaBeHCTBA JJI TPEXTPaHHBIX YIJIOB. https://resh.edu.ru/subject/lesson

TeopeMa HH(paropa, TCOPCMBbI KOCHUHYCOB U CUHYCOB IJIA

/6063/conspect/21119/
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https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/priznak-perpendikulyarnosti-dvuh-ploskostey
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/priznak-perpendikulyarnosti-dvuh-ploskostey
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/priznak-perpendikulyarnosti-dvuh-ploskostey
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/priznak-perpendikulyarnosti-dvuh-ploskostey
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/priznak-perpendikulyarnosti-dvuh-ploskostey
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/priznak-perpendikulyarnosti-dvuh-ploskostey
https://resh.edu.ru/subject/lesson/7731/conspect/325367/
https://resh.edu.ru/subject/lesson/7731/conspect/325367/
https://obrazovaka.ru/geometriya/diagonal-pryamougolnogo-parallelepipeda-formula.html
https://obrazovaka.ru/geometriya/diagonal-pryamougolnogo-parallelepipeda-formula.html
https://obrazovaka.ru/geometriya/diagonal-pryamougolnogo-parallelepipeda-formula.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-skreschivayuschiesya-pryamie-1307397.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-skreschivayuschiesya-pryamie-1307397.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-skreschivayuschiesya-pryamie-1307397.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-skreschivayuschiesya-pryamie-1307397.html
https://urok.1sept.ru/articles/614270
https://urok.1sept.ru/articles/614270
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20f.pptx
http://geometry2006.narod.ru/Lessons/10-11/20f.pptx
https://resh.edu.ru/subject/lesson/6063/conspect/21119/
https://resh.edu.ru/subject/lesson/6063/conspect/21119/

TPEXTPAHHOTO yIIa

DneMeHTHI CPEPUIECKOI TeOMETPUH: T€0Ie3NUYCCKHUE JTMHUH Ha

https://ru.anyquestion.info/a/sferi

cheskaya-geometriya-v-10-klasse-

73
Seme izuchaem-osnovnye-ponyatiya-i-
primenyaem-ih-v-zadachah
74  KontponbHas pabora Ne3
CucremaTtu3zanuus 3HaHUM "MHOTOrpaHHUK U €r0 3JIEMEHTHI".
75 Beinyknbie MHOrorpanHuku. I'eomerpuueckoe Teno.
76 = Teopema Diinepa
77  IIpsiMoii napasuienenunes, MpsMOYroJbHbIN Napajulesenuies, Kyo https://shkolkovo.net/theory/96
[Ipusma. IIpamas u vHaknonHas npusmel. [IpaBuiibHas npusma. https://resh.edu.ru/subject/lesson
78 HpOCTpaHCTBeHHaﬂ TCOpEMa HI/I(i)al"Opa. /5443/c0nspect/21269/
[Inpamuna. Bunsr nupamun. [lpaBunpHas nupamuaa. Y ceueHHas http://geometry2006.narod.ru/Le
79 : . .
nupaMuaa. ssons/10-11/24.pptx
80 [IpaBuiIbHBIE M TIOJTYTIPABUIIBHBIE MHOTOTPAaHHUKH http://geometry2006.narod.ru/Le
ssons/10-11/28.pptx
g1 KonTpossHas pabora Ned
g2  lloHsATne BeKTOpPa Ha IIIOCKOCTU U B IPOCTPAHCTBE http://geometry2006.narod.ru/Le
ssons/10-11/9a.pptx
CyMMa BEKTOpPOB, pa3HOCTh BEKTOPOB, CYMMa HECKOJIBKHUX hitp://geometry2006.narod.ru/Le
83 : . .
BCKTOpOB ssons/10-11/9b.pptx
g4 YMHOKeHHE BEKTOpa Ha YHCIIO https://interneturok.ru/lesson/geo

metry/10-klass/vektory-v-
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https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-osnovnye-ponyatiya-i-primenyaem-ih-v-zadachah
https://shkolkovo.net/theory/96
https://resh.edu.ru/subject/lesson/5443/conspect/21269/
https://resh.edu.ru/subject/lesson/5443/conspect/21269/
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/slozhenie-i-vychitanie-vektorov-umnozhenie-vektora-na-chislo
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/slozhenie-i-vychitanie-vektorov-umnozhenie-vektora-na-chislo

prostranstve/slozhenie-i-

vychitanie-vektorov-umnozhenie-

vektora-na-chislo

85

KommnanapHbie BEKTOPbI

https://resh.edu.ru/subject/lesson
/5723 /conspect/149166/

86

[IpaBumno mapamienenumnena. Pasnoxenue BekTopa o 6a3ucy Tpéx
BEKTOPOB, HE JIEKALIUX B OJTHOM IJIOCKOCTH.

https://interneturok.ru/lesson/geo

metry/10-klass/vektory-v-

prostranstve/razlozhenie-vektora-

po-tryom-nekomplanarnym-

vektoram-zadachi

87

88

89

HpHMOYFOJ'IBHaSI CHUCTEMA KOOpAWHAT B ITPOCTPAHCTBEC.
KOOpI[I/IHaTLI TOYKH, KOOPAHUHATBI BEKTOPA.

CBs3b MCKAY KOOpAWHATAMH BEKTOPOB U KOOPpAUHATAMHU TOYCK.
HpOCTCﬁH.IPIG 3a1a4i B KOOpAHWHATAax.

Vron MCIKAY BEKTOPAMHU. CKaJ'IHpHOC IMPOU3BCACHUC

https://school.kco27.ru/wp-
content/uploads/10 BeKTopbl-B-

npocTpaHcTee.-MeToa-KoopAnHaT-

B-npocTtpaHcrtee.pdf

https://school.kco27.ru/wp-
content/uploads/10 BeKTopbl-B-

npocTpaHcTee.-MeToa-KoopAnHaT-

B-npocTtpaHcTtee.pdf

https://zaochnik-
com.com/spravochnik/matematika

/vektory/nahozhdenie-ugla-

mezhdu-vektorami-primery-i-

reshen/

90

Brrunciaenue yriia MEKAy BEKTOPaMHU B IIPOCTPAHCTBE

https://zaochnik-
com.com/spravochnik/matematika

/vektory/nahozhdenie-ugla-

mezhdu-vektorami-primery-i-

reshen/

91

ypaBHeHI/IC IIJIOCKOCTH

23


https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/slozhenie-i-vychitanie-vektorov-umnozhenie-vektora-na-chislo
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/slozhenie-i-vychitanie-vektorov-umnozhenie-vektora-na-chislo
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/slozhenie-i-vychitanie-vektorov-umnozhenie-vektora-na-chislo
https://resh.edu.ru/subject/lesson/5723/conspect/149166/
https://resh.edu.ru/subject/lesson/5723/conspect/149166/
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-vektoram-zadachi
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-vektoram-zadachi
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-vektoram-zadachi
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-vektoram-zadachi
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-vektoram-zadachi
https://school.kco27.ru/wp-content/uploads/10_Векторы-в-пространстве.-Метод-координат-в-пространстве.pdf
https://school.kco27.ru/wp-content/uploads/10_Векторы-в-пространстве.-Метод-координат-в-пространстве.pdf
https://school.kco27.ru/wp-content/uploads/10_Векторы-в-пространстве.-Метод-координат-в-пространстве.pdf
https://school.kco27.ru/wp-content/uploads/10_Векторы-в-пространстве.-Метод-координат-в-пространстве.pdf
https://school.kco27.ru/wp-content/uploads/10_Векторы-в-пространстве.-Метод-координат-в-пространстве.pdf
https://school.kco27.ru/wp-content/uploads/10_Векторы-в-пространстве.-Метод-координат-в-пространстве.pdf
https://school.kco27.ru/wp-content/uploads/10_Векторы-в-пространстве.-Метод-координат-в-пространстве.pdf
https://school.kco27.ru/wp-content/uploads/10_Векторы-в-пространстве.-Метод-координат-в-пространстве.pdf
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/
https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-mezhdu-vektorami-primery-i-reshen/

[Ipocreitmme 3aga4n ¢ BEKTOPaMHU

92 1
[ToBTOpEHME OCHOBHBIX MOHATHI U MeTOA0B Kypca 10 kimacca,

93 000011IeHrE 3HAHUI 1
[ToBTOpEHME OCHOBHBIX MOHATHI U MeTOA0B Kypca 10 kimacca,

9 | ©606mmEHYE 3HAHMIT 1

g5  Mrorosas KoHTpOMbHASK paboTa 1

gg MrToroBas KoHTpOIbHAS paboTa 1
O06o0011eHre U cucTeMaTU3allks 3HaHU| 10 pe3ylibTaTaM UTOrOBOM

97 KOHTPOJIbHOH PabOThI 1
O06o0011eHre U cucTeMaTu3alks 3HaHU| 10 pe3ylibTaTaM UTOrOBOM

98 KOHTPOJIbHON paboThI 1
O06o011eHre 1 cucTeMaTr3alis 3HaHUK 10 Pe3ysibTaTaM UTOTOBOM

99 KOHTPOJIbHON paboThI 1
O0o011eHre U cucTeMaTU3allks 3HaHU| 110 pe3ylbTaTaM UTOTOBOM

100 KOHTPOJIBHON pabOThI 1
O06o001IeHre U cucTeMaTU3allys 3HAaHUN 10 pe3ylibTaTaM UTOTOBOM

101 KOHTPOJIbHON paboThI 1
O06o01eHre 1 cucTeMaTr3alis 3HaH|K 10 Pe3ysIbTaTaM UTOTOBOM

102 KOHTPOJIbHON paboThI 1

OBILIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102

24



IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble peAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEJACTBHSI M3 HHUX IPHU pEIICHUU
' reoOMEeTPHUECKUX 3a]a4
73 OnepupoBaTh TOHATHAMH: TAPAIUIETBHOCT U MEPIEHAUKYISPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYIPAaHHBIA Yroj, T'paHU ABYI'PAHHOIO YIJa,
7.5 peOpo BYrpaHHOro yIia, JUHEHHBIM yroja JBYTpaHHOrO yIJa, rpajgycHas
Mepa IBYTpaHHOTI'O yria
76 OnepupoBaTh MOHATUSAMU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MIPaBHJIbHBIH MHOTOI'paHHUK
77 Pacrmio3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHHMKOB (TIHpamMuaa, MpU3Ma,
' IPSIMOYTOJIBHBIN Mapaienenunes, Kyo)
KnaccupunupoBarb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHMS  JJIs
7.8 KJaccu(uKaluy (BBITYKIIbIE M HEBBIMYKJIble MHOIOI'PAaHHUKH, MIPABUIIbHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapajICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMITEI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/I CIIEI0B
CtpouTh Cce4YeHHUs MHOTOTPAaHHMKOB METOJOM  CII€OB, BBIOJIHSATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
WIA aIrOpUTMaM, IPHUMEHSAS HW3BECTHBIC AHAIUTUYECKUE METOMAbl IpH
7.12 peLICHUH CTAaHJApTHBIX MaTeMaTHYeCKHMX 3a7ady Ha  BBIYHUCICHUE
pacCcTOSHUN MEeXIy ABYMS TOYKAMH, OT TOYKU JI0 HPSAMOM, OT TOUKHUIO
IUIOCKOCTH, MEX/ly CKPEIMBAIOIIUMUCS NPSMBIMU
Pemate 3a7aun Ha HaXOXKJAEGHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
WIA aIrOPUTMaM, IPHUMEHSAS HW3BECTHHIC AHAIUTUYECKUE METOMAbI IpH
7.13 pELICHUM CTaHJAPTHBIX MaTeMaTHMYeCKHX 3aJad Ha BBIYHMCICHHUE YIJIOB

MEXYy CKPELIMBAIOIIMMUCS NPSAMBIMH, MEXIY IPSIMOW U IUIOCKOCTBIO,
MEXy IUNIOCKOCTSMH, JBYTPAHHBIX YIJIOB
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Boruucnsats 00bEMBI U TIIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma,

7.14 nupamMuza) ¢ mpuMeHeHHeM (OpMyJl, BBIYHUCIATH COOTHOIIECHUS MEXKIY
IUIOINAASIMU TOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOI'OI'PaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILIEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (UTYPBI
N3BnekaTtb, npeoOpa3oBbIBaTE U MHTEPIPETUPOBATh HH(POPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, NPEACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensaTs reomerpuyeckue GakThl Ui PELIEHUS CTEPEOMETPUUYECKHUX
7.17 3ajjay, MOPEANOoaralollluX HECKOJbKO IIaroB pELIeHUs, €CJIU YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATH HpoCTEMIIME IPOTrPaMMHBIE CPEICTBA U DJIEKTPOHHO-
' KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 [IpuBOANTE TIPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE H
' JKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MOJydeHHbIE 3HAHUS HA MPAKTHUKE: aHAJIU3UPOBATh pealibHble
CUTYallUd U NMPUMEHATh U3YYEHHBIEC TIOHATHS B MPOLIECCEe MOMCKA PEeLICHUS
MaTeMaTH4ecKu c(HOpMYIUPOBAHHOM NMPOOIEMbl, MOJICIUPOBATh PealbHbIE
7.20 CUTyallul Ha S3bIK€ T€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
UCTIOJI30BAaHUEM T€OMETPUYECKHUX TOHSATHA M TEOpEM, armmapara aireOpsl,
pemiaTh ~ MPaKTHYECKHE  3aJadd, CBS3aHHBIE C  HAaXOXKICHUEM
TeOMETPUYECKUX BEITMUNH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero odopa3oBaHust
pe3yjabTara
6 ['eomerpust
OnepupoBaTh NOHATHAMM: IMJIUMHIPHYECKAsi MOBEPXHOCTh, 0Opa3yrolye
6.1 WIMHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 Pacrnio3HaBath Tesa BpaeHus (IHIIMHAP, KOHYC, cdepa U mmap)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHST TSN BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEHTa, IIAapOBOW CIIOM, OCHOBaHME ILAPOBOTO CJIOS, BBICOTA IIAPOBOIO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOIAJM  [OBEPXHOCTEH TeJ  BpallEHU,
' reOMETPUYECKUX TeJl ¢ MPUMEHEHUEM (HPOpMYIT
6.7 OnepupoBaTh NOHATHSAMHU: MHOTOTPAaHHUK, BIHMCAaHHBIA B cdepy H
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ONHKCAHHBIN OKOJIO cepbl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK WJIH TEIO
BpallcHUs

6.8

6.9

BEIMUCHSTE COOTHOIICHHSI MEKY TIOMIAASIMH IMOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEN

N3o6paxarh u3zydyaemble GUTYpbHl OT PYKH U C HPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbImonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (QUIyp: BUI CBEpXY, COOKYy, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpalleHUs

6.11

W3BnekaTb, WHTEPIPETHPOBATH M MPEeoOpa3oBBIBaTh HH(POPMAIHIO O
NPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

6.13

[TpumensTh reomeTpuueckre (GaxKThl ISl PEHICHHUs] CTEPEOMETPHYECKHX
3a/1a4, MPEAIOJIaraloluX HECKOJIBKO INAaroB pEIICHUsS, €CIU YCIOBUS
MIPUMCHCHHUS 33JIaHbI B SIBHOU (hopMe

OHCpHpOBaTB MMOHATHEM: BCKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) I[el\/JICTBI/ISI CJIOKCHU BCKTOpOB, BbBIYHUTAHUA BeKTOpOB nu
YMHO)KGHI/H[ BeKTopa Ha 4YucCio, O6”I)$ICH$ITI), KaKnuMHn CBOﬁCTBaMH OHHU
o0razaroT

6.15

6.16

6.17

[TpuMeHsTh paBUIIO NapajlieNenuIena Npy CI0KeHUH BEKTOPOB

OnepupoBaTb MNOHATUSIMM: JEKapTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl
MEXy BEKTOpaMH, CKaISPHOE IPOU3BENECHNUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPBI

Haxomuts cymMy BEKTOpPOB M TNpOM3BEICHHE BEKTOpPA Ha YHCIO, YIoj
MEXYy BEKTOpaMH, CKaJISIPHOE IPOU3BEACHUE, PACKIAIbIBATE BEKTOP IO
JIByM HEKOJUIMHEapHBIM BEKTOpam

6.18

6.19

6.20

33}13B3TI) IIJIIOCKOCTH YPABHCHHUEM B }IeKapTOBOI\/'I CUCTEME KOOpAHAT

Peniate HpOCTCfII.HPIC TCOMCTPHUICCKUC 3a/la4d Ha IMPUMCHCHUC BCKTOPHO-
KOOpPAWHATHOTO METOJa

Pemrate 3amaunm  Ha J0Ka3aTeJIbCTBO MAaTEMATHUYCCKUX OTHOIIICHUU H
HaxXOXXIACHUC TCOMCTPHUYCCKUX BCIIMYUH II0 o6pa3uaM W aJIropuTMam,
MMPpUMCHAA HN3BCCTHBIC METOABI npu pCHICHUN CTaHJAPTHBIX
MATEMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATs mpocTeMIIHe MpPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
YKU3HH, PACIIO3HABATH IIPOSIBIEHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE

6.23

IIpuMeHATh MOIy4YEHHBbIC 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTYyallUu U NPUMEHATh U3YUYCHHBIC IIOHATUS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTH4eCcKu C(HOpPMYITUPOBAHHOMN MPOOIEMBI, MOJIEIUPOBATH peabHbIC
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CUTyallUld Ha SA3BIKC TCOMCTPHU, HCCICAOBATH IHIOCTPOCHHLIC MOICIN C
HCII0JIb30BAHUEM I'€COMETPHUIYCCKUX MMOHATHH U TEOPEM, aIlrmapara aJIFG6pBI,
peuiaTtb MMPAKTUYCCKUC 3ajJa4u, CBsI3aHHBIC C HaXO0XJCHUEM
rCOMCTPHUYCCKUX BECINYNH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

7.1

7.2

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsimMas, IUIOCKOCTb, MPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM MOCTPOCHUHN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, apaliesIbHbIE
W CKpeliuBarouecss npsmble. [lapamiensHOCTP MHpsAMBIX U IJIOCKOCTEM B
MPOCTPAHCTBE: NapajUiebHble NpPsIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NApAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YroJl MEXIy MNpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
napajulesibHblE IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIockocTel. IIpocreiimme
MPOCTPAHCTBEHHBIE (QUTYPBl Ha IUIOCKOCTH: TETpadap, KyO, Napauielenumnes,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepneHauKyISIpHOCTh MNPSAMOMl M IJIOCKOCTU: NEPIEHIUKYJISpPHBbIE IMpsIMble B
IIPOCTPAHCTBE, MPSMbIE NapAJIENbHbIE U MEPIEHAUKYIISAPHBIE K IUIOCKOCTH, MPU3HAK
NEPHEHANKYJIIPHOCTH NMPAMON M IJIOCKOCTH, TEOPEMa O IPSIMOU NEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEXKIAY NMPAMON U IIJIOCKOCTBIO, IBYTPAHHBIN
yroJl, IMHENHBIA yroja AByrpaHHoro yria. [lepneHaukyssap ¥ HakJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IUIOCKOCTh. [lepneHInKyIsIpHOCTD MJIOCKOCTEN: NMPU3HAK MEPIEHIUKYIIPHOCTH IBYX
mockocTel. Teopema 0 TPEX NMeprneHAUKYIApax

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOTPAHHHUKA, BBINYKIBIE H
HEBBIIIYKJIbIE MHOIOI'PDAaHHMKHM, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroibHas
npu3Ma, TpaHM U OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
IIOJIHAsL TIOBEPXHOCTh Ipu3Mbl. [lapaienenumnen, NpsMOYTroibHBINA MTapajuleIeIue]] U
ero cporcrea. [Iupamunaa: N-yrosibHas NUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBasi W TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUJIbHAS M YyCEUYE€HHas MUpaMHJa.
OJeMeHTBl Tpu3Mbl M nUpaMmuabl. lIpaBuibHBIE MHOIOTPAaHHUKH: TOHSTHE
IIPaBUJIBHOTO MHOTOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYrojibHas MUpaMua U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’lAp, MAOoAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOUKH, MPSAMOM, MIIOCKOCTH.
DOneMeHThl  CUMMETPUU B NHpaMuax, Mapajyielenunenax,  IpaBHIbHBIX
MHOTOTpaHHHUKaX

7.6

Bbruncnenue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriasl. [lmomans
OOKOBOW MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3Mbl. [1101maas 60KOBOM MOBEPXHOCTH U
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IIOBEPXHOCTU IMPABWIBHONW IUPAMMUABI, T€OpPEMa O IUIOLIAJAM YCEUYEHHOM NHUPAMMIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOMUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
HUATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHust M OOKOBasi MOBEPXHOCTb,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konundeckasi moBepxXHOCTh, 00pa3yrolue KOHMIECKOW TOBEPXHOCTH, OCh U BEpIIMHA
KOHWYECKOW moBepxXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromias U OcCh,
IJI0Mmaas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrolue u
BBICOTA, OCHOBaHHs U OOKOBasi TOBEPXHOCTh

6.3

6.4

Codepa u map: neHTp, paguyc, AMaMeTp, IUIONaas MoBepxHOCTH chepbl. Bzanmuoe
pacnoioxeHne cdepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K c(epe, IUIONaab
cdepbl

N300pakeHue Tes BpallleHHUs Ha MIIOCKOCTH. Pa3BépTka HuInHApa U KOHyca

6.5

KoMOuHamu e BpauieHus: 1 MHOrOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJI0
cdepsl, cepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cineacTeus u3 He€. OOBEM IITHHIPA, KOHYCA.
O6béM 1mapa ¥ miomaas chepol

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXY MIIOMIAIMH TIOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust muwiIMHApa (MapajUieIbHO U MEPHEeHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapasuiebHOE OCHOBAHUIO M TPOXO/AIIee Yepe3 BEpIINHY), CEUSHUS I1apa

6.9

Bexktop Ha miockoctd M B mpoctpaHcTBe. ClIO)KEHHE U BbIUUTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsiMoyronbHas cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHatsl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkalspHoe
MIPOM3BEICHNE BEKTOPOB. BbluncieHHEe YIIIOB MEXAYy MNPSAMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

I'eomerpust / 10-11 knace Atanacsn JI.C., Byry3zos B.®., Kagomues C.b. u mp.
I'eometpus. 10-11 xn. bas. u yrry6n. ypoan. — M.: [IpocBemenune, 2025.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MeTtoanueckue PECKOMCH AN I/IHCTI/ITYTa CTPAaTCruu pa3sBUTHUA O6pa30BaHI/IH «Cucrema

OIICHKH JIOCTHKEHUH TIAHUPYEMBIX MPEAMETHBIX PE3yJIbTATOB OCBOCHHSI YI€OHOTO
npeaMera «Maremartukay, 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

OdunranbpHbiil calT Poccuiickas anexktpoHHas mikoda - https://resh.edu.ru/

Matemarnueckas BepTukaisb - https://ptlab.mccme.ru
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