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INOACHUTEJIbBHAS 3AIINCKA

I'eomerpust siBisieTcst OAHMM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOXKHOCTh U3y4eHUS JUCLIUIUINH €CTECTBEHHO-HAyYHOU
HaIPaBJIEHHOCTH M IPEAMETOB I'yMaHUTAapHOro HHUKJA. II0CKOIBKY JIOrMYeckoe MBIIUICHHE,
GopmupyeMoe INpH M3y4eHHH OOYy4yarOIIMMHUCS TOHATHMHBIX OCHOB T'€OMETpUH, IIpU
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOCHMM LENOYKHM JIOTMUECKMX YTBEP)KIECHUN IpU PpELICHUH
FEOMETPUUECKUX 3a/ad, YMEHHE BBIABUIaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCTIONIB3YIOTCSl TIPU PEIIEHUM 3a/lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1ad.

Lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJEéHHOM YpOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOydYalOUIMXCS MPU M3YYEHUH TE€OMETPHH, Kak
COCTaBJISIIONIEH TIpeaMeTHOW oOmactn «Marematuka ¥ WH(MOpMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHHs] M UCIOJIb30BAaHUS Oojee IIIyOOKHX I€OMETPHUUYECKUX 3HAHWH U
NeHcTBUH, CHenn(UYHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOro Mpo(ecCHOHANIBHOTO
00pa3oBaHus, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTEMaTHKH.

[TpropuTeTHBIMHU 3a1a4aMu Kypca T€OMETPUU Ha YTiyOJIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCHJIMBAIOIIMMHU Kypc 0a30BOr0 ypOBHSI, SIBJISIFOTCSL:

paclIMpeHue NPEACTaBICHUsT O TIEOMETPUM KaK 4YacTH MHMPOBOM KYyJIbTYpbl U
(dopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H I€OMETPUH C OKPYXKAIOIIUM MHPOM;

(GopMHpOBaHUE NPEICTABICHUA O IPOCTPAHCTBEHHBIX (PUrypax KaK O BaXKHEHIIMX
MaTEMAaTHYECKUX MOJENAX, IIO3BOJSIONIMX ONMCBIBATE M HM3y4aTb pPAa3HbIC  SBIICHUSA
OKpY’KaIOIIero MHpa, 3HaHWE MOHATHUIHOrO ammapaTa no pasaeny «CrepeoMeTpus» ydeOHOro
Kypca F€OMEeTpHH;

(opMHpOBaHNE YMEHMs BJIaJIETh OCHOBHBIMM MOHSTHUAMHU O IPOCTPAHCTBEHHBIX (PUrypax
U HUX OCHOBHBIMH CBOMCTBaMH, 3HAHUE TeOpeM, (OpMysl M yMEHHE UX IPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

¢dopMHpoBaHHE yMEHHs paclO3HaBaTh Ha 4YepTekaxX, MOJCNIAX M B peaJbHOM MHpE
MHOTOTPaHHMKH U TeJla BPAUICHHsI, KOHCTPYUPOBATh TEOMETPUYECKUE MOJIEIH;

(dopmupoBaHue IIOHMMAaHHUS BO3MO>KHOCTH aKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTHYeCKUuX Teopuil, (popMupoBaHHE MOHMMAHUS POJIM AKCMOMATHKU TPU MPOBEICHUH
pacCyXIeHHUI;

(GopMHpoBaHHE YMEHHs BIaJE€Th METOJAMHU JI0Ka3aTEeIbCTB M AITOPUTMOB PpELICHUS,
YMEHMsSI HMX IPUMEHATh, IPOBOAUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOIEC pEIICHHUA
CTEPEOMETPUYECKUX 337a4 M 3aJa4 C [PAKTHUYECKUM cojepkaHHeM, (OpMHUpOBaHUE
NpEICTaBICHUA O HEOOXOAMMOCTH JI0Ka3aTeNbCTB MpPU OOOCHOBAaHMM MaTEMaTHUYECKUX
YTBEPKACHUM U POJIM AKCUOMATUKH B IPOBEICHUM IE€AYKTHBHBIX PACCYXKIACHU;

pa3BUTHE U COBEPIICHCTBOBAHUWE WHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
0o0y4aroImuxcsi, MO3HABATEJbHOM AaKTUBHOCTH, MCCIEJOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIILLUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPHH;

¢dopmupoBaHne (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh IPOSIBICHHUS TIE€OMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pealbHBIX J)KU3HEHHBIX CUTYalUsX U MPU U3YYEHUU APYIHMX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHM, MOJEIUPOBAHUSl PEAJbHBIX CHUTYallWi, HCCIIECIOBAHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMH IT0OTYYEHHBIX PE3YJIbTATOB.



OCHOBHBIMHU COJIEP)KAaTEIbHBIMUA JIMHUSMH y4eOHoro Kypca «['eomerpusi» B 10-11
Kkiaccax sBIAOTCS: «[IpsiMble W TUIOCKOCTH B TPOCTPAaHCTBE», «MHororpanHukmn», «Tema
BpalleHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BUKCHHSI B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHME «YMETh OINEPUPOBATH TMOHSATHIMHU,
peIeBaHTHBIMU T€OMETPUU Ha yriayonéHHoM ypoBHe oOydenms B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJCPXKATENbHBIM JIMHHUSIM Yy4eOHOrOo Kypca, a (GOpMHUpOBAaHUE JOTHYECKUX YMEHUH
pacmpenensercs HE TOJIBKO IO COAEPKATEIbHBIM JIMHUSM, HO M TO TroJaM OOy4YeHHS.
Copepxanue o00pa3oBaHHsA, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3ylibTaTaM  OCBOEHUS
®denepanbHON pabouell MpOrpaMMbl, pacpeneaEHHBIM 10 To/1aM O0yYeHHs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIHUAIBHBIM BOMpOcaM oOydJaromuecs
oOpalmaiich HEOJHOKPATHO. ODTO TMO3BOJSET OPraHW30BaTh OBJAJICHUE T'€OMETPHUUECKUMU
MNOHATUSIMM U HaBbIKAMHU IIOCJIEJOBATENIbHO M TOCTYNATEIbHO, C COONIOJIEHWEM MpPUHIIUIIA
IPEEMCTBEHHOCTH, a HOBble 3HAHMS BKJIIOYaTh B OOIIYI0 CHCTEMY TI'€OMETPHUYECKHUX
MPEJICTaBICHUA O0yJYaIOUUXCs, paciupsis u yriyomusis e€, oOpaszysl MPOYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexon k M3y4EHHUIO T€OMETPUH Ha YTIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3natbh ycnoBus s nuddepeHnmanuy  00ydeHHs, MOCTPOEHUS WHAMBHUAYaJIbHBIX
0o0pa3oBaTeNbHBIX  MpOrpamMM, OOECHEeUUuTh YrIyOJNE€HHOE HW3Y4YeHHE TEOMETpHUH  Kak
COCTaBJIAIONIECH yueOHOTO npeaMeTa «MaremaTukay;

MOJTOTOBUTh OOYYAIOMIMXCS K MPOJODKEHUIO U3y4eHUsI MaTeMaTUKH ¢ y4ETOM BbIOOpa
Oynymeir mpodeccun, obecrieunBas TPEEMCTBEHHOCTh MEXIYy OOIMMUM M TPOQECCHOHATBHBIM
o0Opa3oBaHHEM.

OOmiee umcino yacoB AN M3ydeHHUs yueOHoro kypca «l'eomeTpusi» Ha yriryOJIeHHOM
ypoBre — 201 yac: B 10 knacce — 102 gaca (3 yaca B Hepento), B 11 xitacce — 99 gacos (3 4aca B
Hezeno). Y obydaromuxcs, 3aBepiaronux ooyuenue B 2024 roay B 11 ximacce 66 gacos (2 yaca
B HEJIEIIO).

COJEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimMasi, II0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue MPsIMBIX B MPOCTPAHCTBE: NMEPECEKAIOIIMECS, TapaJlJIeIbHbIE 1
cKpeuuBaronuecs npsmele. [Ipu3Haku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlielbHbIE NPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpSMBIX, MApaJjUIeIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTpalbHOE
poeKTUpoBaHue, n300paxxkenue ¢uryp. OCHOBHBIE CBOICTBA MapalljieIbHOIO MPOEKTUPOBAHUS.
N3obpakenue ¢puryp B napauienbHON MPOEKIUH. YTIIBI ¢ COHANPABICHHBIMH CTOPOHAMH, YTOJ
MEXy IpSMBIMU B IpocTpaHCTBE. llapamienbHOCTh MIOCKOCTEH: NMapajliebHbIE IIOCKOCTH,
CBOMCTBA MapaJUICNIbHBIX MIIOCKOCTEH. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH:
TeTpa’ap, NapajIeNIeNUIe], IOCTPOCHUE CEYEHU .

[lepneHaAUKYISIpHOCTh  HPSIMOW M IUIOCKOCTH: MNEPHEHIUKYISIpPHBIE NpsSMbIE B
MPOCTPAHCTBE, NpsIMbIE MAapajuIeNbHbIE M MEPHEHAUKYISPHbIE K IUIOCKOCTH, MpPU3HAK
NEePIECHANKYJISIPHOCTH TIPAMOM M TUIOCKOCTH, TeopemMa O MpsIMON TNEepPHEeHAUKYISIPHON



IUIOCKOCTH. OpTOrOHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIC: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA TIIOCKOCTb.
[lepnieHAUKYIAPHOCTD IJIOCKOCTEN: NPU3HAK IEPIICHAUKYIIIPHOCTH ABYX IIIOCKOCTER. Teopema
0 TPEX MEPHEHIUKYISAPAX.

VYrabl B IpOCTPaHCTBE: YTroa MEXAY NPSIMOM U TJIOCKOCThIO, IBYTPAaHHBIN yroJl, JMHEHHbBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IUIOCKMX YIJIOB
MHOrorpatoro yria. CBOHCTBa IJIOCKMX M JIBYTPAHHBIX YIJIOB TPEXTpaHHOrO yria. Teopemsl
KOCHHYCOB Y CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHuKH

Buasl MHOrOrpaHHMKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas npusMma,
npsMasi 1 HaKJIOHHAas NPHU3MBbI, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
MPSMOYTOJIBHBIN Mapajijieienuies] M €ero cBoiicTBa. Kparwaiiiine MyTH Ha MOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. IlpoctpancTBennas teopema Iludaropa. IMupamuma: n-
yrojipHasi NUpaMuaa, MpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
IpaBWIbHON nupaMubl. [IpaBuibHBIE MHOTOIpAaHHUKHU: IpaBUIbHAS IpHU3Ma U IPaBHIIbHAs
nupamuia, NpaBuiIbHas TPEyrojabHas NUpaMUAa U MPaBUIbHBIN TeTpasap, kyO. IIpencraBinenue
0 NIPaBUJIBHBIX MHOTOI'PaHHUKAX: OKTA3P, AOJACKAdAP U UKOCAP.

Brrunciienue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHainu, yrisl. [linomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTH IMPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. Ilnomans OGOKOBOW TMOBEPXHOCTH M IMOBEPXHOCTH
IIPABWJIBHOM NMUPaMUBI, TEOPEMA O IIJIOIAAHN YCECUEHHON IMPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM NPABUIBHBIX MHOIOTPaHHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOTOTPAHHMKE: CHUMMETpHUsS MapajljieNieNuena, CUMMETpUs
IIPABWIBHBIX IIPU3M, CHMMETPHS NIPABUILHONW MUPAMHU/IBI.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHSA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpAaBICHHBIE M IPOTUBOINOJIOXKHO HaIlpaBIECHHbIE BEKTOphl. PaBeHCTBO
BEKTOPOB. JICHCTBUS C BEKTOPAMH: CIIOKEHHE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHOXEHHE BeKTOopa Ha uucio. CBoWcTBa cloxeHUs BeKTOpoB. (CBoiicTBa
YMHOXEHHUS BEKTOpa Ha uyucio. [loHaTne koMIiuiaHapHble BEKTOpHL. [Ipu3HaK KoMIaHapHOCTH
TpéXx BekTopoB. IIpaBwio napamnenenunena. Teopema O pasiIoKEHUU BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BeKkTopaMm. IIpsMoyrosmpHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAUHATAMHM BEKTOpPAa M KOOPAMHATAMHU TOYEK. YTOI
Mexy BekTopamu. CKalsipHOE IIPOU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[TonsiTus: UMAMHIpPUYECKAas TIOBEPXHOCTh, KOHWYECKas TIOBEPXHOCTb, CdepuyecKkas
IOBEPXHOCTh, OOpasymomue MoBepxHOocTe. Tena BpamleHHs: LWIMHIP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. BzaumHoe pacnosnoxenue cepbl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K
cthepe. M300paskeHne Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka mummHpa U Konyca. CuMMeTpus
ctheps! 1 mapa.

O6Bvém. OcHoBHBIE cBOlicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOJIBHOTO
napajuiefienunena u cienctBus w3 He€. OObEM MpsAMOM W HAKIOHHOW MPHU3MBI, IWIHHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOro CErMEHTa.



KomOunanuu Ten BpaimieHuss M MHOTorpaHHukoB. [Ipusma, BhucaHHas B UWJIMHID,
omHcaHHas okoyio IumHApa. [lepeceuenune cdeprbl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. IIoHATHE MHOTOTPaHHUKA, OIIMCAHHOTO OKOJIO Cepsl, Chephl, BIUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPaICHHUS.

[Tnomane MOBEpXHOCTH IWJIMHApA, KOHyca, ITuiomanas chepbl u e€ yvacteid. [logobue B
npoctpanctBe. OrHomieHWe O00BEMOB, TUIOMIAAEH TOBEpXHOCTEH TMOMOOHBIX  (QUTYD.
[IpeoOpazoBanue momobusi, romoTeTHs. PemieHne 3amad Ha TMJIIOCKOCTH C HCIIOJB30BAHHEM
CTEepEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHU MHOTOTPAaHHUKOB M TeNl BpalleHHs: CEYeHMs] LWIMHIpa
(mapainenbHO W TEPIEeHIUKYISIPHO OCH), CEUYCHHs] KOHyca (MapajieibHble OCHOBAHHIO U
MPOXOSIINE Yepe3 BEpPUIMHY), CEUEHUs IIapa, METOIbl MOCTPOCHUSI CEUCHHI: METOJ CJE/OB,
METO]l BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEpEHOCA CEKYILEN TIIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B mpocTpancTBe. Onepanu HaJl BeKTopaMu. BeKTopHOE YMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOeHHUs. l[IpsMoyroipHas cucremMa KOOpPAMHAT B IMPOCTPAHCTBE.
Koopaunatsl BexkTopa. Paznmokenue BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOM MpPH
pELIeHUH TeOMETPUYECKUX 3a/1a4.

JBHKEeHHSA B IPOCTPAHCTBE

IBmwxenuss npoctpanctBa. OrtoOpakeHus. J[BuxkeHus u paBeHcTBO Quryp. OOmme
CBOICTBA JBWKECHMI. BuUIbl NBMKEHUWM: MapajuielbHbIA MEPEHOC, LIEHTpAbHAs CUMMETPHS,
3epKaJIbHAasi CHMMETPUSI, TOBOPOT BOKpYT Tipsimoii. [IpeoOpazoBanus mogobus. [Ipsmas u chepa
Oiinepa.

IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJJHET'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnaHckoe BOCIMTAHHE:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMK  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOr0 OOIIeCTBa, MPEACTABICHHE O MaTEMaTHUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAILHBIMH WHCTUTYTAMU B
COOTBETCTBUU C MX (PYHKIUSAMH U Ha3HAYCHHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOXKEHHUS K MPOILIIOMY U
HACTOAILLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHSAM POCCUHUCKUX
MaTeMaTUKOB W POCCHUUCKON MAaTeMaTHYECKOM IIKOJbI, MCIOJIb30BAHUE ATHUX IJOCTHUKEHUU B
JIPYTUX HayKax, TEXHOJOTHIX, c(hepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pocCHCKOro  Hapona, cHOopMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTMKEHUN HAayKH U JEATEIbHOCTHIO YYE€HOr0, OCO3HAHME JMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTMYeCKOE BOCIIMTAHUE:



JCTETHMYECKOE  OTHOIIEHHWE K  MHUpPY, BKJIIOYash  3CTETUKY  MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, pacCyKICHHWH, BOCHPUUMYHUBOCTh K
MaTEeMATHYECKUM acCIeKTaM Pa3INYHBIX BUIOB UCKYCCTBA;

5) puznveckoe BocuTaHHUE:

c(OpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B HHTEpecax 37J0POBOI0O
u 0Oe3omacHOro o0Opasa >KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHIA W OTAbIXA, peryisipHas (pu3ndeckas akTUBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHHE MPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIHOCTHIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTH K TPYAY, OCO3HaHHE LIEHHOCTHU TPYIOJIIOOUS, MHTEPEC K PAa3IUYHBIM chepam
po(ecCHOHANLHON JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mnpodeccun W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO W
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7]a4 MaTeMAaTHIECKON HAPaBICHHOCTH;

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYNbTYpbl, I[OHUMAHUE BIHUSHUSA COLMAIBHO-
HYKOHOMHYECKUX TIPOLIECCOB HA COCTOSIHUE MPHPOJHOW M COLHUAIBHOW CpeIbl, OCO3HAHHE
I00ATFHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHeHTalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIs pelIeHHs 3aJad B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN JJI OKPYKAIOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHSI HAYKH U OOIECTBEHHOM MPAaKTHKH, MOHMMAaHHE MaTeMaTUYECKON HayKu Kak cdepsl
YeJIOBEYECKON NESATENbHOCTH, 3TANOB €€ pa3BUTH M 3HAUMMOCTH JJISl Pa3BUTHUS UBUIM3AIUH,
OBJIAJICHUE SI3bIKOM MATEMAaTHUKH M MAaTEeMaTHIECKOW KyIbTypOH KaK CPEJICTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO M MCCIEIOBATEIbCKYIO AEATEIbHOCTh HHANBUAYAIBHO U
B IpyIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBbIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIy TOHATUAMHU, (OPMYIUPOBATH  OMPEICNICHUs MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHbIN MpHU3HAK KiIaccu(UKAIMKM, OCHOBaHMS HJsi 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCTIPUHUMATh, (HOPMYIHpPOBATH W MPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC U
OTpHULATENIbHbIE, EAMHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
MaHHBIX, HAOMIONEHWSIX ©  YTBEPXKICHUSAX, TMpeuiaraTh KPUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JienaTh BBIBOJBI C HMCIHOJIb30BAHMEM 33aKOHOB JIOTMKH, IEAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKITIOUCHUH IO aHAJIOTHUH;



IIPOBOAMTH CAMOCTOSATEIBHO J10Ka3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKACHUN (MIpsMbIe U
OT TIPOTUBHOTO), BBHICTpAaWBaTh ApPryMEHTAIUIO, MPUBOAUTH MNPUMEPHI W KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BBIOMpATh CHOCOO pemieHus: ydeOHOW 3amaund (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOAAIIMH C Y4ETOM CaMOCTOSITENIBHO —BbIIEJICHHBIX
KpUTEPUEB).

ba3zoBble ucciienoBare/bCKue 1eMCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK HMCCIIE0BATENbCKUIM MHCTPYMEHT MO3HaHUsI, (OpMYyITUPOBAThH
BOMNPOCH], (UKCHpYIOIINE MPOTUBOpEUYUE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
dbopMUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOAWTH  CAMOCTOSITENILHO  CIUTAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OObEeKTa, SBIEHUS, IMPOLIECCa, BBISBICHUIO
3aBHCUMOCTEH MeXAy 00BbEKTaMu, SIBICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENILHO (OPMYITUPOBATh 000OIIEHUSI ¥ BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)KE BBIIBUTaTh MPEIIOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCIIOBUSIX.

Paborta ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh WHGOPMALMI0O W3 HCTOYHHKOB PA3JIMYHBIX THUIIOB, AaHAIM3HPOBATh,
CUCTEeMATU3UPOBATh W HMHTEPIPETUPOBATH HMHQPOPMAIMIO pPA3IMYHBIX BHAOB H  (GopM
MpEeJICTaBICHMUS,

CTPYKTypupoBaTh  HHGOpMalMi0, TPEACTaBIsATh €€ B  pa3iuuHbX  (¢opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OIICHUBATh HANEKHOCTh WH(OOPMAIMK MO CAMOCTOATENBHO  CHOPMYITHPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe el cTBUS

OO0mennue:

BOCIIPUHUMATh U (DOPMYIHPOBATh CYXKIEHHUS B COOTBETCTBHM C YCIOBUSAMHU U LEISIMHU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUSI B YCTHBIX U NMHCbMEHHBIX
TEKCTax, JaBaThb MOSCHEHUS IO XOAY peUIeHHs 3aJayd, KOMMEHTHUPOBATh MOJyYEHHBIN
pe3yibTar;

B Xoze OOCYX/JEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pemaeMoil 3aiauu, BBICKAa3bIBaTh WJIEU, HAIIEJICHHBbIC Ha MOUCK PEIIEHUs, COMOCTaBISATh CBOU
CYXKICHHS C CY)KIIEHUSIMU JIPYTMX YYaCTHHUKOB AHaliora, OOHApY»KUBATh paziuiyve U CXOICTBO
MO3UIHI, B KOPPEKTHON opMe hOpMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YNbTAaThl PEIICHUS 3aJaud, HKCIEPUMEHTa, HCCIICAOBAHUS, NPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmaT BBICTYIUICHHS € Y4YETOM 3a4ad  Mpe3eHTAluu U
0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEpPcaJbHbIEe YUeOHbIE 1eHCTBUSA
Camoopranmn3anus:



COCTaBJIATh IUIAH, AJITOPUTM pELICHHS 3ajaud, BbIOMpaTh CIOCOO pEleHUs ¢ y4EToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMaIUK.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBHIA
U MBICIUTENIBHBIX TPOIECCOB, HX PpE3yAbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3ysibTaTa PEelIeHUs MaTeMaTHUeCKOM 3a/1auu;

NPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH pPEUICHUH 33/Ja4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEeId M YCIOBHUSM, OOBSCHATH TNPUYMHBI
JOCTHKEHHUSI WJIM HEIOCTH)KCHMSI Ppe3yJIbTaTOB JAESITEeIbHOCTH, HAXOAWTh OMIMOKY, N1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eSITeIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJTbHOU pabOTHI mpU
pelmieHud ydeOHBIX 3a7ady, NPUHHMATh I1eIb COBMECTHOW JEsTeNbHOCTH, IUIAaHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MPOIIECC U PE3YNbTAT pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboThl (0O0CYXIeHHs, 0OOMEH MHEHHUH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBINOJHATH CBOK YacTb pabOThl U KOOPAMHUPOBATH CBOM JAEWUCTBUS C
IpYTMMH YJI€HaMHd KOMAaHIbl, OLIEHWBAaTh KAayecTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicss HAyIuTCs:

e CBOOOJIHO OMIEPHPOBATH OCHOBHBIMH IOHSTHUSIMH CTEPEOMETPHH IIPH PEIICHNH 33/1a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKIICHHIA;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX TPH PEIICHUH
reOMETPUYECKHUX 33/1a4;

e KJIacCH(UIIMPOBATH B3AUMHOE PACIIONIOKEHUE MPSMBIX B IIPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3AHHBIMH C yIJIaMU B NPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKTY MPSIMOH U MJIOCKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMHI C MHOTOTPaHHUKAMH;

e CBOOOIHO pAacIO3HaBaTh OCHOBHBIC BUABI MHOTOTPAHHHUKOB (IIpU3Ma, MUpPAMHIA,
PSMOYTOJIbHBIN Mapasuienenunesn, Kyo);

e KIaccu(uUUpoOBaTh MHOTOTPAHHHUKH, BEIOWpAs OCHOBaHMS IS KJIacCU(UKAIIH;

e CBOOOMHO ONEPHUPOBATh MOHATHSIMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUTOCKOCTBIO;

e  BBINOJIHATH NapaJIeNIbHOE, IICHTPAILHOE U OPTOTOHAIBHOE MPOEKTUpOBaHUEe (hUryp Ha
IUIOCKOCTB, BHIOJHATH U300pakeHust (pUryp Ha MIOCKOCTH;

e CTPOHUTH CEUYEHHS] MHOTOIPAaHHHUKOB PA3IMYHBIMU METOJAMH, BBIIOJIHSTEH (BHIHOCHBIC)
MJIOCKUE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY,
CHH3Y;



BBIUMCIIATh IJIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (Mpu3Ma, MHpaMUia),
TreOMETPUYECKUX TeJ C MPUMEHEHUuEM (HopMy;

CBOOOJHO ONEpUPOBATh MOHATHSIMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh W
IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI;

CBOOOJHO ONEpPUPOBATh MOHATHAMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpJIUHATaM B
IIPOCTPAHCTBE;

BBITIOJIHSTH IEUCTBUS HaJl BEKTOPAMH;

pemaTh 3aJadd Ha J10Ka3aTelNbCTBO MAaTEMaTHYECKMX OTHOIICHWM U HaxXOXKJEHUE
F€OMETPUYECKUX  BEIMYMH, MPUMEHSS H3BECTHBIE METOABI IpU  pPEUICHUU
MaTEMaTHUYECKUX 3aa4 NOBBILIEHHOI'O U BBICOKOTO YPOBHSI CJIO’KHOCTH;

IPUMEHSTH [IPOCTEHIINE TPOIrPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKATb, peoOpa3oBbIBATH U MHTEPIPETUPOBATH UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, IMPEICTaBICHHYI0 Ha YepTexax u
PHUCYHKaXx;

IPUMEHATHh IIOJyYCHHBIC 3HAHMS Ha IPAaKTUKE: CPaBHMBATb M AHAJIM3UPOBATH
peaJbHBIE CUTyallMM, IPUMEHATHh W3Y4YCHHBIC IOHATUSA B MPOLECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu c(HOpMyTUPOBAHHON MPOOIEMBI, MOJCINPOBATh PeajbHbIC CHUTYallUuu
Ha S3bIKE TIE€OMETPUH, HCCIECN0BATh IIOCTPOEHHBIE MOJCIH C HCIIOIb30BAHUEM
reOMETPUYECKUX IOHATHM M TeopeM, amnmapara anreOphl, pemaTb IpPaKTUYeCKHe
3a[]a4d, CBA3aHHBIE C HAXOKICHUEM F€OMETPUYECKHUX BEJIMYNH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHUH KaK COCTaBHOU
yacTu pyHIAaMEHTa Pa3BUTH TEXHOJIOTHI.

K xoniy 11 kiacca o0ydaromuiicst HAyquTCs:

CBOOOJHO OTIEPUPOBATH MOHSTUSMH, CBSI3aHHBIMH C IIWIIMHAPUICCKON, KOHMUECKOW U
cheprueckoit MOBEPXHOCTSIMU, OOBSICHITH CITOCOOBI TTOJTYUCHUS;

OTIEpUPOBATH MOHITHUSIMH, CBS3aHHBIMU C TEJIAMHU BpPALICHUS: IMUIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Teja BpameHus (WIMHAP, KOHYC, cdepa U 1map) u 0ObICHITH CIIOCOOBI
MOJTyYEHUS TEIl BPAILICHUS;

KJIACCHU(UITUPOBATh B3AUMHOE PACTIONOKEHUE CPEePhI U MIOCKOCTH;

BBIYUCIISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHHs, OOBEMBI U
TUTOIIAAN TTOBEPXHOCTEH MHOTOTPAaHHHMKOB W TEJl BpAIICHUS, TEOMETPUUYCCKHUX TE C
npUMEHEeHHEM (OpMYIT;

CBOOOJHO OMEPUPOBATH MOHSATUSMHU, CBAI3AHHBIMU C KOMOMHAIUSAMH TEJ BpAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIA B chepy M ONMMCAHHBIA OKOJIO CQEpHI,
cdepa, BiMcaHHast B MHOTOT'PAaHHHK HJTH TEJIO BPAIICHUS;

BBIUHCIIATH COOTHOIICHHSI MEXKIY TUIOMIAASIMH TOBEPXHOCTEH U 00bEMaMU TOI0OHBIX
Ten,

n300paxkaTh H3ydaeMble (UTYPHI, BBINOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3
PHCYHKOB TIPOCTBIX O0BEMHBIX (DUTYp: BHJ CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAIICHHUS,

U3BIICKATb, UHTEPIPETUPOBATH U T[peoOpa3oBbBaTh  WHGOPMAIUIO 0
NPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (UTypax, IMPEICTABICHHYI0 Ha YepTeXax H
pPHUCYHKaX;

CBOOOHO OMEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;



BBITOJIHATH ONEpalK HaJl BEKTOPaMU;
3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPMHAT;

pemiatb TEeOMETPUYECKHE 3aJayd Ha BBIYHCICHUE YIJIOB MEXIYy MNPSIMBIMH H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKH [0 IUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METOA MPH PEIICHUH;

CBOOOJHO OIEPUPOBATH TMOHSATUSMH, CBSI3AaHHBIMU C JBHKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMIKCHUIA;

BBIMOJHATh M300paXKeHHWsS MHOTOIPAaHHUKOB U TeJl BpallleHUs MpH MapaiedIbHOM
NepeHoce, [eHTPAIbHON CUMMETPUH, 3epKabHOW CUMMETPHH, MPU MOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA0OHS;

CTPOUTh CEYCHUS MHOTOTPAaHHUKOB W Tel BpAICHUS: CEYCHHS IHIMHIpPA
(mapamienbHO W MEPIEHANKYISIPHO OCH), CEUCHHS KOHYyca (TapajiebHbIle OCHOBAHHUIO
U TIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS 11apa;

UCIIONIb30BAaTh METOJbl TIOCTPOCHHUSI CEUEHUH: METOJ CJENOB, METOA BHYTPEHHETO
MPOSKTUPOBAHUSI, METO]T IEPEHOCA CEKYIICH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHUS;

OPUMEHSTh TeoMeTpuuyeckue (akThl [UIsl pEIIeHUs CTePEeOMETPUUYECKUX 3ajad,
MPEIOJIaTaf0IINX HECKOJIBKO IIAroB PEIICHUs, €CIIM YCIIOBUS IPUMEHECHHSI 3aaHbl B
SIBHOU W HEesIBHOU (popme;

pemarh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHHM M HaXOKICHHE
FeOMETPUUYECKUX BEJIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TIPU
PEIICHUH CTEPEOMETPUIECCKIX 3a]1aY;

OPUMEHSTHh T[OJTY4YCHHbIE 3HAaHWS Ha IMPaKTHKE: CpaBHUBAaTh, AHAJIU3UPOBATH W
OLICHUBATh PeajbHbIE CUTYAIlMH, IPUMEHATh U3yUYEHHBIE TIOHATHS, TEOPEMBI, CBOWCTBA
B IIpollecce IMOWCKA pEIICHUS MaTeMaTHYeCKH CHOPMYIUPOBAHHOW MPOOIEMBI,
MOJICTTMPOBATh pealbHbIC CUTYAI[UU Ha S3BIKE TEOMETPHUH, UCCIENOBATh TOCTPOSCHHBIC
MOJIEJM C MCIOJB30BaHUEM I'€OMETPHUUECKUX MOHATHI M TeopeM, ammapaTa aireOpsl,
pelaTh NpaKkTHYEeCKHe 3a/1a4k, CBI3aHHbIEC C HAXOKICHUEM IeOMETPHUYECKUX BEJTUYNH;
UMETh TPEJICTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T'€OMETPHHM KaK COCTaBHOM
yacT (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC (nas o0y4arommxcsi, Hauapmmx odydyenue ¢ 2023 rona)

KoJsmn4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoaeupie  TMpakriteckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOE pacmosioKeHue IpsIMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 [TepreHIUKYIIPHOCTD MPSAMBIX U ’s https://resh.edu.ru/
IJIOCKOCTEH B MIPOCTPAHCTBE
VYrubl U pacCTOSHUS 16 1
6 MHororpaHHUKU 7 1
7 BexkTtops! B mpocTpaHcTBE 12
g HOBTOE)eHHe, 00001IIeHNE U CHCTEMATH3ALIH 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6 0




TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC * (n1s o0yuyarwmuxcsi, Ha4aBmux odyuenue B 2022 roay)

KoJsmn4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
BBenenue B crepeoMeTpuio 5
[IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE. 19 )
[TapamienbHOCTD IPSAMBIX U IJIOCKOCTEN
[TepreH AUKYIAPHOCTD MPAMBIX 20 1 https://resh.edu.ru/
IIJIOCKOCTEMN
MHororpaHHuKu 12 1
Bexkropsl B IpocTpaHcTBE 1
[ToBTOpEHME 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC (ass1 o0y4aommxcsi, Hauapmmx odydyenue ¢ 2023 rona)
KoJsun4yecTBo 4acos JJIeKTPOHHbIE
HaunmMeHoBaHMe pa3ie/ioB U TeM undposbie
Ne i/m P Kontpoabnbie IIpakTnueckmue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
AHanuThueckas reoMeTpust 15 1
ToBTopeHe, 06oBmeH e 1 s | https://resh.edu.ru/
cUCTeEMaTH3alus 3HaHU!
O06BEM MHOTOTpaHHUKA 17 1




4 Tena BpameHus 24
5 [Tnomany noBepXHOCTU U OOBEMBI 9
KPYTJIBIX TET
6 JBro>xeHus 5
7 [ToBTOpeHue, 0600IICHNE U 14
CHUCTEMAaTHU3alMS 3HAHU N
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 0
11 KUITACC * (nys o0yuaomuxcs, HaYaBmux ooyuenue B 2022 roxay)
KosanuecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
1 MeTto1 KOOpJIMHAT B TPOCTPAHCTBE 15
2 Hununap, koHyc, map 15
https://resh.edu.ru/
OO0BEMBI TET 22
IToBTOpeHune 14
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 5 0




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI U1 YAEHUKA

Aranacsa JI.C., byry3oB B.®., Kanomues C.b. u apyrue ['eomerpus. Aranacsu JI.C. U np. (10-
11) (bazoBbIii/ YTay0aEHHBII)

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

I'eometpus. [Toypounsie pazpadorku. 10 -11 kmaccsl: yue6. [locoGue nst o6mieob6pazoBar. mKoOI
C. M. CaaksH, B. ©. byty30B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

1. Lludposas 6udbaunorexa LIOK
2. Enunas xomtekuus LHudpossix O6pazoBarenbHbIX Pecypcos.
3.Poccuiickas DnexktponHas [komna












