MUWHWCTEPCTBO IMPOCBEIEHUS POCCUMCKOM ®EJIEPAIINN
Komurer 00pa3oBaHusi, HAyKHM U MOJIOAeKHOM MOJIUTUKU Bosirorpaackoi odacrtu
JlemapraMeHT 0 00pa3oBaHuI0 afAMuHUCcTpanuu Boarorpanga

MOY CHI Ne 89

Moanucaxo yndposon
'D' VIPEKTOP noanucsIo: fiupekTop YTBEPXJIEHO

MOY CLL Ne 89 JTbiTaeBa
MOY CIlI N8. Hupexrop MOY CII Ne89
No 89 DN: cn=[upektop MOY -
B CLLI N 89 JlbiTaesa J1.B.,

email=school89@volga

ﬂbITaEBa dmin.ru, c=RU

[lata: 2023.10.12 JlpiTaesa JI.B.
J1.B. 15:03:45 +03'00' [Tpuxaz Ne28 ot «01» ceHTsIOpst
2023 1.

PABOYAS ITIPOTPAMMA
(ID 3066197)

yueOHoro npeamera «I'eomerpus. Yriay0aeHHbIH YPOBEHb)»

it o0ydaromuxes 10 — 11 kmaccoB

Boarorpan 2023



INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3YUECHHUS JUCLUIUINH €CTECTBEHHO-HAYYHOU
HalpaBJIEHHOCTH M IPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe IpH M3Y4EHUH OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
FEOMETPUUYECKUX 3aJlad, YMEHHUE BBIABUIAaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajau.

Ilenb ocBoeHMs mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOaE€HHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYYalOMMXCS TPU H3YUYEHUH TEOMETPUH, Kak
COCTaBJIAIOLIEH IpeaMeTHON oOnactu «MaremaTuka W MH(QOpPMaTHKa» 4vepe3 obecredyeHue
BO3MOXHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX IeOMETPUYECKHX 3HAHUN U
NeMCTBUH, CIeNM(UYHBIX T€OMETPHH, U HEOOXOAMMBIX Ul YCIIEHIHOTO MpPO(hecCHOHAIBHOTO
00pa30BaHUsl, CBSI3aHHOTO C UCIOJb30BaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMU Kypca Fr€OMETPUN Ha YTiayOJIIEHHOM YPOBHE, PaCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOM KYJIbTYphl H
(dopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATh M M3ydaTb pas3Hble SIBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUIHOrO amnmapara 1o paszaeny «CrepeoMerpus» yuyeOHOro
Kypca reOMeTpHH;

dbopMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMHM CBOWMCTBaMHM, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PEILICHNUs 3a/1a4;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlIEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue NIOHMMaHUs  BO3MOXHOCTHU aKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOopHuil, (OopMUpOBaHME MOHUMAHMS POJIM AKCHOMATHKU MpPH MNPOBEACHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0Ka3aTeIbCTB W AJTOPUTMOB pEIlEHHS,
YMEHMSI MX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKUX 33Jady M 3aJad C [PaKTHUYECKUM cojepkKaHHeM, (OpMUPOBAHUE
IPEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B IPOBEJEHUM I€AYKTUBHBIX PACCYXIACHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yyaromuxcs, MO3HABATEIbHOM aKTUBHOCTH, HCCIIEIOBATENICKUX YMEHUH, KPUTHYHOCTHU
MBIIUIEHUS], UHTEpEca K U3Y4EHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIUSX W MPU W3YYEHUH JPYTHX y4eOHBIX MPEJAMETOB, MPOSBICHUS
3aBHCHUMOCTEM M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pEabHbIX CUTYyallui, HCCIIEe0BaHUS
MOCTPOCHHBIX MOJIEJIeH, UHTEPIPETAINH [TOJyY€HHBIX PE3yIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETPUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATECIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTUYECKHX YMEHUH
pacmpesenseTcss He TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3ylbTaTaM OCBOCHUS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalajaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJIAJIEHUE I'€OMETPUUECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUI O0YyJaronuxcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH HA YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeUUTh YIIYOJIEHHOE U3Yy4eHHE TEeOMETPUU  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YyYeHHUs MaTeMaTUKU C YYETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeJeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, TpocTpaHcTBO. [loHsaTHE
00 aKCHOMaTHYECKOM IMOCTPOSHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MApaJUIEIbHBIEC IPSIMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpsIMBIX, MApajuIeJIbHOCTh NOPSIMOM U IJIOCKOCTH. [lapamienbHOoe W LEHTpaJbHOE
NPOEKTHpPOBaHUE, n3oopakenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHMUS.
N300paxkenne Guryp B napauiesibHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMHM, YTOJI
MEXAy NPSIMBIMH B NPOCTpaHCTBE. llapayenbHOCTh IIIOCKOCTEN: NapajljiebHble IIOCKOCTH,
CBOICTBa MapaieNbHbIX IUIOCKOCTeH. [IpocTeline npocTpaHCTBEHHBIE (PUTYpPhI HAa TUIOCKOCTH:
TETpa’Ap, NapaJUIeNIeNUIIE], TIOCTPOCHNUE CEYCHU .

[lepneHgUKYISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IPSMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapalUIebHbIE M MEPHEHIUKYISPHbIE K IJIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISPHON
I10CcKOCTH. OpTOroHanbHOE NpoeKTUpoBaHue. [lepneHauKysIsp U HaKJIOHHBIE: PacCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI Ha TIOCKOCTD.
[lepneHAUMKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IulockocTel. Teopema
0 TPEX NEPHEHIUKYIIApaXx.

Yrael B IPOCTPAHCTBE: YO MEXAY MPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TMHEHHbBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXIPAHHOTO yria. TeopeMbl
KOCHHYCOB ¥ CUHYCOB ISl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yronapHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunel] MW ero cBoicTBa. Kparuaiimme NoyTM Ha HOBEPXHOCTHU
MHororpaHHuka. Teopema Oiinepa. I[IpoctpanctBenHas Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMusl. CBoiicTBa péOep U OOKOBBIX I'paHel
NIpaBUJIBHOM nNupamubl. [IpaBuiibHBIE MHOTOTpAaHHHKH: INPAaBHIIbHAs NpHU3Ma M IIpaBUIIbHAs
nupamu/a, MpaBuiIbHas TPEyrojbHas MUpaMHia U IpaBUIbHBIN TeTpasap, kyo. [IpencraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Brruucnenue »1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTU W IIOJIHOM ITOBEPXHOCTH MPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CummeTpuss B NPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS NapajUIeNIeNUNeNd, CUMMETPHUS
IIPABWIBHBIX IPU3M, CHMMETPHSI IPAaBUIBLHON TUPAMU/IBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABICHHBIE W IPOTHUBOIOJIOXHO HAIPABICHHBIE BEKTOpBI. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsaTue xomiuiaHapHble BEKTOpbL. [Ipu3Hak KoMIiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsA3b MeX1y KOOpAMHATAMU BEKTOpAa W KOOpJAMHATaAMH TOYEK. YTOI
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHsiTHS: UWIMHIPUYECKAs TIOBEPXHOCTh, KOHWUYECKAas IOBEPXHOCTh, cdepudeckas
MOBEPXHOCTh, OOpasyomme MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacnosnoxeHue cepsl U INIOCKOCTH, KacaTeslbHas IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka muinuHapa u konyca. Cummerpus
ctheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napauenenunena U ciaeactBus u3 He€. OO0bEM NPSAMOM M HAKIOHHOM NPU3MBI, IMIMHIApPA,
nupamuibl 4 Konyca. O6bEM 1apa 1 11apoBOro CETMEHTA.

KOM6I/IHaHI/II/I TCJI Bpall€cHUd W MHOI'OIpaHHUKOB. HpI/ISMa, BIIMCaHHagd B NHJIHUHADP,
onucaHHas okojo mwimHApa. [lepecedenne cdepsl n mapa ¢ mwiockocteio. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAaHHON B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpaHcTBe.  OTHomeHue OO0BEMOB, IUIOWIAZEH MOBEPXHOCTEH MOMOOHBIX  QUIYp.
[TpeoOpa3oBanue nonodusi, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

HOCTpOGHI/Ie CeUeHUI MHOT'OTpaHHUKOB HW TCJI BpallCHUA: CCUYCHHA HUIMHApPA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEUYCHHS KOHyca (MapajulesibHble OCHOBAaHUIO U
IPOXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METOJl BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrtops! B mpocTpancTBe. Onepanuu HaJ BEKTOpaMi. BekTopHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1ad.

JIBHKeHHS B MPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBukeHus u paseHcTBO ¢uryp. OOmue
CBOWCTBAa JABIWKEHHH. BHIbBl NBUKEHUH: MapasieNIbHBIA MEPEeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKajbHasi CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust nogodus. Ilpsmas u coepa
Ditnepa.



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

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHAa POCCHUMCKOro OOIeCTBa, MPEICTABICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJEWCTBOBATH C COIMAIbHBIMH HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSAMHU U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIaHCKON UJCHTHUYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHUKEHHSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJOTUSIX, chepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTEIbHOCThIO YUYEHOTO, OCO3HAHMUE JUYHOTO BKJIA/la B MOCTPOCHHUE
YCTOHYHMBOTO OYyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHu#d, BOCIHPUUMUYUBOCTh K
MaTeMaTHUYECKUM acCIeKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUS B HHTEPECcax 3JI0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, pEryispHas (u3ndeckas akTUBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAHHME IIEHHOCTU TPYOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
MpOoECCHOHAIBHON JESTEIIbHOCTH, CBS3aHHBIM C MaTEeMaTHUKOW U €€ MPUJIOKCHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMpaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPUPOJHOM M COIUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpHWEHTAalus Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKPY’KAIOUIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMAaTU4YECKOU KyJIbTYPOU KaK CPEACTBOM IIO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISBJISITH W XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKH MATEMAaTUYCCKUX OOBECKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OILIeHUs u
CpaBHEHUs, KPUTEPUU TPOBOJMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIBHBIC WU
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U O0ITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpEUUs B (pakTax,
JNaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JiefaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JCIAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOANTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATH APTryMEHTAIUIO, MPUBOIUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOMAMIMA € YY4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eCTBUS:

MCIIOJIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIM ~ AKCIIEPUMEHT, UCCJICIOBAaHHE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENNbHO (OPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEIINOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATH Je(UIIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JIJIST OTBETA HA BOTPOC M IS
pELIeHUs 3aa4H;

BbIOUpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO Pa3IMYHBIX BHJIOB U (hopm
MIPE/ICTABJICHHS;



CTPYKTYpHpOBaTb  HMH(GOPMAIMIO, MPEACTaBIATH €€ B  pasiIM4HBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaThb IMOSCHEHUS IO XOAY pEHICHHs 3a/ladl, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoil 3aauu, BBICKA3bIBATh WJIEH, HAllEJICHHbIC HA MOMCK PEUICHHs], COMOCTaBIsATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHUKOB JMajora, oOHapyXHBaTh pa3jiMyuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;

MNpEACTaBIATL PE3YJIbTAaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCIICAOBAHUSA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3CHTAluu U
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBIIATh IUIAH, AJITOPUTM pEUICHHs 3aJayd, BBIOMPATh CIOCOO pelIeHUs ¢ y4EToM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH MO3HABATEIBHON pe(hIeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JCHCTBHIA
U MBICIUTENBHBIX IPOLIECCOB, HUX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHUecKoH 3a1aun;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPHM pEIICHUH 3a/ladl, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HAM/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSAM, OOBSICHATH INPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHUS pPE3yJbTaTOB JEATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIBHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHONW pabOTHI IpU
pelieHnn ydeOHBIX 3aJay, NPUHUMATh II€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisiTh BUIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliece 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO 4YacTh PabOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
IpYIrMMHM YI€HaMH KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaga B OOUIMIl MPOAYKT IO
KpUTEpUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicst HAyIUTCs:



CBOOOJIHO ONIEpUPOBATh OCHOBHBIMU MOHATHAMHU CTEPEOMETPUH IIPH PEIICHUH 33134 U
IIPOBEJCHUHN MAaTEMaTUUYECKUX PACCYXKIECHU;

IPUMEHATh AKCHOMBl CTEPEOMETPUM M CIEICTBUS M3 HUX IHpPU PELICHUU
TEOMETPUYECKUX 3a7ay;

KJIaccu(puIUpoBaTh B3aUMHOE PACIIONOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEN B
IIPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATHh MOHATHIMHM, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY IIPSIMOU U INIOCKOCTBIO;

CcBOOOJIHO ONEPUPOBATH MOHATHIMMU, CBSI3aHHBIMH C MHOI'OI'paHHUKAMU;

CBOOOJHO pACMO3HAaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
IPSIMOYTOJBHBIN TTApaJUICNICIHIIe], KYO);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS AJIS KIacCU(PUKALNH;
CBOOOJTHO ONEpUPOBATh IOHITUAMH, CBS3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH apaIJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKE (QUTYp Ha
IUIOCKOCTb, BBIIOJIHATH N300pakeHHsl (PUryp Ha MIIOCKOCTH;

CTPOUTH CEUYEHUS MHOI'OI'PAaHHMKOB Pa3IMYHBIMU METO/AaMH, BBIIOJHATH (BHIHOCHBIE)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIUUCIIATh IUIOIIAJM TIOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, IUPAMUIA),
reOMETPUYECKUX TeJl ¢ MPUMEHEHUuEM (hopMy;

CBOOOJHO ONEpUpPOBaTh IOHATUSMU: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OCb U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSMH, COOTBETCTBYIOLUIMMHU BEKTOPAM M KOOPJIMWHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEUCTBUS HaJl BEKTOPaMH;

pemath 3aJayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKHX OTHOUIEHWM M HaxoXKICHHE
FEOMETPUUYECKUX  BEIMYMH, TIPUMEHSA H3BECTHBIE METOABl IIPU  PELICHUHU
MaTEMaTHYECKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

NPUMEHSTH MIPOCTEHIINE TPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3ajiay;

U3BJICKATh, npeoOpa3oBbIBATH u UHTEPIPETUPOBATH UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MPEICTABICHHYI0 Ha 4YepTekax |
PUCYHKaX;

IIPUMEHATH IIOJIy4CHHBIC 3HAHMS Ha IIPaKTHKE: CpPaBHMBAaTh M AHAIM3UPOBATH
peabHble CUTYyallud, NPUMEHATh U3YYCHHBIE NOHATUSA B IPOLIECCE MOUCKA pELICHUS
MaTeMaTHYecKu c(hOopMyTUPOBaHHON MpPOOIEeMbl, MOJETUPOBATh PEalbHbIE CUTYalluu
Ha S3bIKE TE€OMETPHM, MCCIEN0BATh IIOCTPOEHHBIE MOJEIN C MCIOJb30BAaHUEM
FeOMETPUUECKUX TOHATHI W TeopeM, ammapara aireOpbl, periath NpaKTHYeCKue
3a/1a4M, CBA3aHHBIE C HAX0XKICHUEM I'€OMETPUUECKUX BEJIIMYNH;

UMETh TpEeJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHM KaK COCTaBHOM
yacTu (pyHAaMeHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiaacca o0ydaromuiicst HAyquTCs:

CBOOOJHO OTEPUPOBATH MOHITHIMHU, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI TTOTYUEHUST;



ONepUpPOBaTh MOHSTUAMHU, CBA3AHHBIMHU C TEJIaMH BPAIICHUS: LMUIUHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrio3HaBarth Teja BpalleHus (UWIMHIP, KOHYC, chepa U map) U 0ObACHATh CIIOCOOBI
MOJIyYEHUS TeJl BpallleHHUs;

KJIaCCU(UIIMPOBATH B3aUMHOE PACMoIoKeHUe cephl U MI0CKOCTH;

BBIYUCIISAITh BEIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TENl BpPALICHUS, OOBEMBI U
IUIOINAAM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAILCHHs, T€OMETPUUYECKUX TEl C
pUMEeHEeHHEM (HOpMYIL;

CBOOOJHO OMEPUPOBATH MOHSATUSAMH, CBS3aHHBIMH C KOMOWHALUSMU TN BpalleHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHast B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIUKCIISITH COOTHOIICHHSI MEXKAY TUIOUIAIIMU MTOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
Te,

n300paxarh H3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH H3
PUCYHKOB MPOCTBIX OOBEMHBIX (pUTYp: BUI CBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BJIEKATb, UHTEPIPETUPOBATH u peoOpa3oBbIBATh nHdOopMaLNIo 0
IPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YepTekax |
PUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPALMY HAJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOp/MHAT;

pelmarh TeOMETPUYECKHE 3aJaud Ha BBIUHUCICHUE YIJIOB MEXIYy NpSIMbBIMU U
IUIOCKOCTSIMH, BBIYHUCICHUE DPACCTOSSHUM OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOAA IIPH PELICHUH;

CBOOOJHO OIEPUPOBATh IOHATUSMH, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA ABHKCHHU;

BBIMOJIHATh HM300pa)K€HUsT MHOTOIPAaHHMKOB M Te€J BpallleHUs MpH MapajuleIbHOM
IIEPEHOCE, LIEHTPAIIbHON CUMMETPUH, 3€PKaJIbHON CUMMETPHUH, IIPH MIOBOPOTE BOKPYT
npsIMOM, IpeoOpazoBaHus o100u;

CTPOUTh CEUYEHUS MHOTOIPDAaHHUKOB U Tl BpALICHUS: CEYEeHHUS LWIUHApPA
(mapasuienbHO U NEPIEHIUKYIPHO OCH), CEYeHUs KOHYyca (MapajjiebHble OCHOBAaHHIO
U TIPOXO/JIAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

UCIIOJIb30BaTh METObl TMOCTPOEHUSI CEUEHUMH: METOJ CIEI0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUS, METO/]I IIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHE YTBEPKICHUS;

OPUMEHATh TeoMeTpuueckue (akThl s peleHHs CTepeOMETPUYECKHX 3ajad,
IpEeJIoJIaraoliuX HECKOJIbKO LIaroB peleHus], €clii yCIOBUS MIPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (opMme;

pelmaTte 3aJaud Ha JOKa3aTelNbCTBO MAaTEMAaTHMUECKUX OTHOIICHHWH W HaXOXJICHHE
FE€OMETPUYECKUX BEIMUMH;

MPUMEHSTH POTPaAaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHbIE CUCTEMBI PU
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;

IPUMEHATH IIOJIyYEHHBIE 3HAHUS HAa IPAKTUKE: CPaBHUBATh, AHAIU3UPOBaThb U
OLICHMBATh peajbHbIE CUTYyallUH, IPUMEHATh U3yUEHHBIE IOHATHS, TEOPEMBI, CBOWCTBA
B IIpollecce IOMCKAa pEeLIeHUsT MaTeMaTH4ecKu CQOpMYIMPOBAHHOM MPOOIEMBI,



MOJIEJIMPOBAaTh PealbHbIE CUTYallMd HA SI3BIKE TCOMETPHH, UCCIIEN0BATh TIOCTPOCHHBIE
MOJIENIM C MCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, ammapara aiareopsl,
pelaTh IPaKTUYECKHUE 3a/1a41, CBA3aHHbIE C HAXOKJIECHUEM I€OMETPUUECKUX BEIUYUUH;
UMETh IPEJCTaBIEHUs] 00 OCHOBHBIX J3Talax Ppa3BUTUS I'€OMETPUM KaK COCTaBHOM
YyacTu (pyHAAMEHTa pa3BUTHsI TEXHOJIOTH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jaeioB U TeM (uudposbie)
Kontpoabnbie | IIpakTuyeckue
n/n NporpaMMbl Bcero o0pa3oBaTte/IbHbIE
padoTsI padoThI
pecypchl
I1 .
OBTOpPEHHE HEKOTOPHIX BOIPOCOB Kypca 7 0 0 resh.edu.ru. uchi.ru
reomMeTpuu 9 knacca
BBejieHre B CTEPEOMETPHIO 7 0 0 resh.edu.ru, uchi.ru
B3aumnoe pacnonoxenue .
HIMHOE PACTIOTOMCHHE HPAMBIX B 12 1 0 resh.edu.ru, uchi.ru
MIPOCTPAHCTBE
ITapaienbHOCTB NPSIMBIX U IUIOCKOCTEN B 13 1 0 resh.edu.ru, uchi.ru
IPOCTPAHCTBE
[leprieHAUKYIAPHOCTD NPSAMBIX U .
preH vy P P 11 0 0 resh.edu.ru, uchi.ru
IUIOCKOCTEH B IPOCTPAHCTBE
VYTl U paccTOSHUS 18 resh.edu.ru, uchi.ru
MHoOTrorpaHHUKH 15 resh.edu.ru, uchi.ru
BekTopbl B IPOCTPAHCTBE 10 resh.edu.ru, uchi.ru
HOBTO})GHI/I@, 0000111eHIE U CHCTeMaTH3alus 9 0 0 resh.edu.ru, uchi.ru
3HaAaHUU
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 5 0




11 KJIACC

KouuyecTBO 4acon DJ1eKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoasnsie  IlpakTuueckue
NporpaMmMsbl Bcero oOpa3oBaTejbHbIE
padoTsI padoThI
pecypchl
1 AHamuTHYeCKast TEOMETPHS 15 1 resh.edu.ru, uchi.ru
II 600 .
2 OBTOPEHHE, 000 meHPVIe " 15 1 resh.edu.ru, uchi.ru
CUCTEMAaTHU3alud 3HAHUN
3 OO6bEM MHOTOTPaHHUKA 17 resh.edu.ru, uchi.ru
4 Tena BparieHus 24 resh.edu.ru, uchi.ru
5 [Inommany moBepXHOCTH U 0OBbEMBI 9 1 resh.edu.ru, uchi.ru
KPYIJIBIX TEJI
6 JIBrKeHUs 5 1 resh.edu.ru, uchi.ru
II 600 .
7 OBTOPEHHE, 000 meHIfe " 17 2 resh.edu.ru, uchi.ru
CUCTEMATHU3alluda 3HAHU U
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie  IlpakTuyeckue
n/n Bcero u3yuyeHuss  oOpa3zoBaTebHbIE
padoTsI padoThI
pecypcsl
IToBTOpeHue. HekoTopele cBENEHUS U3
1 IUTAHUMETPUH. YTIIbI U OTPE3KH, CBA3AHHBIC C 1 0 0 resh.edu.ru, uchi.ru
OKPY’KHOCTBIO
IToBTOpeHue. HekoTopele cBENEHUS U3
2 IUITAHUMETPUH. YTIIbI U OTPE3KH, CBA3AHHBIC C 1 0 0 resh.edu.ru, uchi.ru
OKPYKHOCTBIO
IToBTOpenue. Hekotopsle cBeAeHUS U3
3 IUTaHUMETpUH. BriMcaHHbIe ¥ OMIMCaHHbIE 1 0 0 resh.edu.ru, uchi.ru
MHOTOYTOJIbHUKH
IToBTOpenne. Hexotoprle cBeneHus n3
4 IUTaHUMETpUH. BriMcaHHbIe ¥ OMIMCaHHbIE 1 0 0 resh.edu.ru, uchi.ru
MHOTOYTOJIbHUKH
IToBTOpenne. HexoToprle cBeneHus n3 .
5 P P 1 0 0 resh.edu.ru, uchi.ru
TUTaHUMeTpuH. Pemenue 3anaq
IToBTOpenue. Hexotopsle cBeneHus u3 .
6 P P 1 0 0 resh.edu.ru, uchi.ru
IIaHuMeTpud. Penienue 3aaa4
IToBTOpenue. HekoToprle cBEAeHUS U3 .
7 p p 1 0 0 resh.edu.ru, uchi.ru
IaHuMeTpuu. Perienue TpeyroibHUKOB
OCHOBHBIE MTOHATHS CTEPEOMETPHH. .
8 P P 1 0 0 resh.edu.ru, uchi.ru
AKCHOMBI CTEPEOMETPHH.
OCHOBHBIE MTOHATHS CTEPEOMETPHH. .
9 P p 1 0 0 resh.edu.ru, uchi.ru
AKCHOMBI CTEPEOMETPUH.
10 HekoTopbie CeaCTBUS U3 aKCHOM 1 0 0 resh.edu.ru, uchi.ru




11

12

HCKOTOpLIe CJIICACTBUA N3 aKCHOM

Pemenvie 3aa4 Ha TpUMEHEHNE aKCUOM
CTEPEOMETPHUU U UX CJECICTBUIMA

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

13

14

15

Pemienue 3aay Ha NpUMEHEHHE aKCHOM
CTEpEOMETPHHU U UX CIEACTBUN
Pewienune 3aay Ha MpUMEHEHUE aKCHOM
CTEpEOMETPUHU U UX CIEACTBUN

[lapannensHble psiIMbIE B IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSIMBIX

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

16

[TapannensHOCT IPSAMOM U TIIOCKOCTH

resh.edu.ru, uchi.ru

17

18

[TapannensHOCTh NPSAMOM U TITIOCKOCTH

Pewienue 3amay Ha mapaieIbHOCTh MPSIMOMN
U IIJIOCKOCTU

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

19

20

Pemenne 3ama4 Ha napayuieIbHOCTh MPSMOM
U TUIOCKOCTH

CerH.II/IBaIOH.[I/IeCH MMpAMBIC

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

21

CKpemuBaroIecs: mpsMpie

resh.edu.ru, uchi.ru

22

23

VYTIIbI ¢ COHAIPaBIEHHBIMU CTOPOHAMH, YTOJI
MEXIY MPSIMBIMU

Pemenue 3anau "B3auMHoe pacnonoxeHue
MIPSIMBIX B TPOCTPAHCTBE. YTOI MEXIY
MPSIMBIME"

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

24

25

Pemenwne 3amau "llapannensHOCTD MPSIMBIX U
I10cKoCcTen"

[loxnroToBka K KOHTPOJIBHOH padoTte

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

26

Kontponbnas padora Nel "Axkcromsl

resh.edu.ru, uchi.ru




crepeoMeTpuu. B3aumHoe pacnonoxeHue
MPSIMBIX, IPSIMOM U MIOCKOCTH"

27

HapaJ'IJ'ICJ'IBHOCTI) IUIOCKOCTEH

resh.edu.ru, uchi.ru

28

29

30

31

[TapannensHOCTB TUIOCKOCTEH
CRoiicTBa MmapauIeIbHbIX TNIOCKOCTEH
CBoiicTBa nMapauieabHbIX INIOCKOCTEN

Terpasap

resh.edu.ru, uchi.ru
resh.edu.ru, uchi.ru
resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

32

Terpasap

resh.edu.ru, uchi.ru

33

ITapamnenenunen

resh.edu.ru, uchi.ru

34

35

36

37

ITapamenenunen
3ajaun Ha IOCTPOCHUE CEUEHUI
3ajaun Ha IOCTPOCHUE CEUEHUI

3aerrmeHI/Ie CBOIICTB napauiesienuicaa

resh.edu.ru, uchi.ru
resh.edu.ru, uchi.ru
resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

38

IToaroToBka K KOHTPOJILHOI paboTe

resh.edu.ru, uchi.ru

39

40

41

Kontponbnast pabora Ne2 "[TapamiensHocTh
NpSAMBIX U TIIOcKocTel. Terpasap u
napauienenumnen”

[leprienauKynsipHBIC TPSMBIC B
MIPOCTPAHCTBE, MapaJUIETbHBIE PSMBIE,
MEPIEHANKYISPHBIE K MIIOCKOCTH.
[eprienauKynsipHBIC TPSMBIC B
IIPOCTPAHCTBE, apaliebHbIEe IPSMBIE,
MEPIEHANKYISPHBIE K MIIOCKOCTH.

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru




42

43

[leprienauKynsipHBIC TPSMBIC B
MIPOCTPAHCTBE, NapaJUIETbHBIE NIPSMBIE,
NEePIECHIUKYISIPHBIE K ITIOCKOCTH.

IIpu3Hak nepneHIuKyIIPHOCTH OPSIMON U
MJIOCKOCTH

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

44

[Ipu3nak neprneHANKYIIPHOCTH IPSIMOM U
IUIOCKOCTH

resh.edu.ru, uchi.ru

45

46

IIpu3Hak nepneHIuKyISIPHOCTH OPSIMON U
IUIOCKOCTH
TeopeMa o npsAMOH, NEPIEHIUKYISIPHON K
IUIOCKOCTH

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

47

48

TeopeMa o0 npsAMOH, NEPIICHAUKYIISIPHON K
IUIOCKOCTH

Pemenne 3amau mo reme

"IlepreH IUKYIAPHOCTH MPSIMON U
TUIOCKOCTH".

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

49

Pemenne 3ana4 no teme
"[lepnieHAUKYISIPHOCTH OPSIMOU U
TUIOCKOCTH".

resh.edu.ru, uchi.ru

50

51

52

53

Pemenne 3ana4 no teme
"[lepnieHAUKYISIPHOCTH OPSIMOU U
IUIOCKOCTH".

PaccTosiHuEe OT TOYKH A0 IUIOCKOCTH.
Teopema o Tpex neprneHIuKyapax.
*PaccTosiHEE MEXKIY CKPEIUBAIOITIMHUCS
IIPAMBIMHU.

Yron Mexay npsiMOM U TIIOCKOCTHIO

Yron Mexay npsiMOi U MIOCKOCTBIO

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

54

Pemienue 3anay o teme "Teopema o Tpex

resh.edu.ru, uchi.ru




MEPICHINKYJIISPAX, YTOJI MEXKITY IPSIMON U
IUIOCKOCTBIO"

55

Pemenue 3amau mo teme "Teopema o Tpex
MEePIICHIUKYISIPaX, YIoJI MEXIy MPsIMOi 1
IUIOCKOCTBIO"

resh.edu.ru, uchi.ru

56

57

Pemenue 3anau mo teme "Teopema o Tpex
NEePHEHIUKYISIPax, YIoJI MEXKAY NPsIMOil u
IUIOCKOCTBIO"

Pewenue 3anay no teme "Yron Mexay
MPSIMOM U IJIOCKOCTHIO"

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

58

59

Pemenue 3agau no teme "Yroa MexIy
MPsIMO U MJIOCKOCTHIO"

JByrpaHHsbIil yroiu

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

60

JByrpaHHsbIil yroa

resh.edu.ru, uchi.ru

61

62

63

64

[Ipu3HaK mepreHIuKyISIPHOCTH ABYX
IUIOCKOCTEN

IIpu3Hak neprneHIuKyIsIPHOCTH ABYX
IUIOCKOCTEN

IIpsiMoyronbHBIN napaieNenunes

Pemenue 3anau "I[IpsmoyronbHbIit
napauienenumnen”

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru
resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

65

66

67

68

[TapaiensHOCTh NPSMBIX M IJIOCKOCTEH
Pemenune 3amaa

[loxaroroBka K KOHTPOJIBHOM padoTte

Kontponsnas padota Ne3
"IleprieHANKYIAPHOCTD MPSMBIX U

resh.edu.ru, uchi.ru
resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru




IUTIOCKOCTEMR"

69 [ToHsATHE MHOTOTPAaHHUKA resh.edu.ru, uchi.ru
70 Ipusma. ITnormans MOBEPXHOCTH MTPU3MBI resh.edu.ru, uchi.ru
71 IIpusma. ITnormans MOBEPXHOCTH MTPU3MBI resh.edu.ru, uchi.ru
72 [Mpusma. [Tnomaas MOBEPXHOCTH MPU3MBI resh.edu.ru, uchi.ru
73 IMupamuga resh.edu.ru, uchi.ru
74 [Mupamuna resh.edu.ru, uchi.ru
75 [paBuibHas MUpamMuIa resh.edu.ru, uchi.ru
76 [paBuibHas TUpaMuIa resh.edu.ru, uchi.ru
77 Pemenue 3a1a4 "Iupamuga” resh.edu.ru, uchi.ru
78 Pemenue 3anau "[Mupamuga" resh.edu.ru, uchi.ru
79 VYcedeHHas nupaMuzia resh.edu.ru, uchi.ru
80 VYceueHnas nupamuaa resh.edu.ru, uchi.ru

IToHsiTHE MTPAaBUIILHOTO MHOTOTPAHHHUKA.
81 CHUMMeETpHS B IPOCTPAHCTBE, B OKPYKAOLIEM resh.edu.ru, uchi.ru

Tp pocTp Py

MHpE
82 [loxnroToBka K KOHTPOJIBHOM padoTte resh.edu.ru, uchi.ru
83 KonTponbhas pabora Ne4 "MuororpanHuky" resh.edu.ru, uchi.ru
84 ITousitre BekTopa. PaBEeHCTBO BEKTOPOB resh.edu.ru, uchi.ru

Crnoxenue 1 BeIYNTaHue BeKTOpoB. Cymma .
85 P y resh.edu.ru, uchi.ru

HECKOJIBKUX BEKTOPOB




86

Cro)keHHE ¥ BEIYUTAHUC BCKTOPOB. CYMMa
HECKOJIbKUX BEKTOPOB

resh.edu.ru, uchi.ru

87

YMHOXKEHHUE BCKTOpa Ha YUCJIO

resh.edu.ru, uchi.ru

88

89

YMHOXKEHHUE BCKTOpa Ha YUCJIO

KOMHJ’IaHapHI)Ie BCKTOpBI.HpaBI/IJ'IO
napauiciacnuicaa

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

90

91

Pasnoxenue BekTopa 1o TpeM
HEKOMIUTaHAPHBIM BEKTOPaM

Pa3znosxxeHue BekTOpa o Tpem
HCKOMIUIaHAPpHBIM BEKTOpaM

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

92

93

IMoxroroBka K KOHTPOJILHOU paboTe

KonTponbaas padora Ne5 o Teme
"BexTopsr"

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

94

95

96

[ToBTOpEeHUE. AKCHOMBI CTEPEOMETPUN U
CIICICTBUS U3 HUX

IToBTOpEeHHE. AKCHOMBI CTEPEOMETPUU U
CJICACTBUA U3 HUX

[ToBTrOpenue. [TapannenbHOCTh TPSAMBIX U
IUIOCKOCTEH

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

97

98

IToBTopenue. [TapamienbHOCTh NPSAMBIX U
IUIOCKOCTEN

IToBTOpenue. Teopema o Tpex
MEPIEHAMNKYJIIApax. Y0 MEXIY NpSIMON U
IIJIOCKOCTBEO

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru

99

[loBropenue. Teopema o Tpex
NEePIEHIUKYISIpax. Yol MEXKIY NPsSMON U
IUIOCKOCTBIO

resh.edu.ru, uchi.ru

100

TToBTOpEeHue. MHoOrorpaHHUKU

resh.edu.ru, uchi.ru




101 [ToBTOpEeHne. MHOrOrpaHHUKU
102 Pemenne 3amau

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102

resh.edu.ru, uchi.ru

resh.edu.ru, uchi.ru



YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

10 xnacc
JI.C.Atanacsn, B.®.byry3os u np. 'eometpus, 10-11 xknaccel. M. «IIpocemenue», 2010r.
11 xnacc

JI.C.Atanacsn, B.®.byry3os u np. 'eometpus, 10-11 xnaccel. M. «lIpocBemenue», 2010r.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

10 knacc

1. 'eometpus 10 knacc: TeXHOJIOrHYECKHE KapThl ypoKkoB 1o yueOHuky JI.C. AranacsHa,
B.®. bytk3oBa, C.b. Kagomuesa, JI.C. Kucenésoii, O.I'. [To3usika / aBt.-cocT. I'.}O. KoBTyH.
— Bonrorpan: Yaurens, 2018

2. b.I'. 3uB. lunaktnueckue matepuaisl no reometpun, 10 knacec. M. «lIpocseuienue»,
2010r.

3. A.IL. EpmoBa, B.B. I'ono6opoasko. CamocTosITeNbHbIE U KOHTPOJIbHbBIE Pa0OTHI 10
reomerpuu 11 10 knacca. M. «Mnekca», 2006r

11 xmacc

1. b.I'.3uB. Ilnnaktudyeckue Marepuaisl o reomerpun, 11 knace. M. «IIpocsemenne»,
2016.

2. 'eometpus 10 kinacc: TeXHOJIOTHYECKHE KapThl YpoKoB 1o yueOHuky JI.C. AranacsHa,
B.®. bytk3oBa, C.b. Kagomuesa, JI.C. Kucenésoii, D.I". [To3usika / aBt.-cocT. I'.}O. KoBTYyH.

— Bousrorpan: Yuurens, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



https://ege.sdamgia.ru/ - O6pa3oBatesbHbII TOPTAI AJIs TOATOTOBKHU K 3K3aMEHAM
https://math100.ru/ - [Toaroroska k EI'D u OI'D no maremaruke
http://window.edu.ru/ - Exunoe okHO gocTyma Kk 00pa30BaTeIbHBIM pecypcam
http://school-collection.edu.ru/catalog/ - Eaunas xomnekuus nudpoBeix 00pa3oBaTelIbHBIX
pecypcoB
https://fipi.ru/ - ®I'BHY «®enepanbHblii UHCTUTYT NEIArOrHUECKUX U3MEPEHHI»
https://uchi.ru/ - Yuu.py — uHTEpaKkTHBHAs 00pa3oBaTebHas OHJIAWH-TUIaThopMa
https://interneturok.ru/ - bubmmoTeka BUACOYPOKOB 110 IIKOJIBHOM MporpaMmme
http://www.edu.ru - ®eaepanbhblii mopran «Poccuiickoe 0OpasoBaHue»
https://mccme.ru/ - MockOBCKH HIEHTP HEMPEPHIBHOIO MATEMATHYECKOTO 00pa30BaHUs
http://www.geometry.ru/ - ['eomeTpruecKuii mopra

https://resh.edu.ru — Poccuiickast aieKTpoHHAs IIKOJIa
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