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MOSACHUTEJIBHAS 3AITUCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUS AUCHUILUINH €CTECTBEHHO-HayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKiIa. II0CKONBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIIMMUCS TOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Ilenp ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEéHHOM YpOBHE —
pa3sBUTHE MHIMBHUyalbHBIX CIIOCOOHOCTEH OOy4arolIMXCsl NpPU H3YYEHUM TE€OMETpUH, Kak
COCTaBIISAIOLICH MpeaMeTHON obmactu «MaremaTnka W MH(POpPMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHMs] M HUCIOJIb30BaHUS Oosee IIyOOKHMX IeOMETPUYECKMX 3HAHUN U
NeHCTBUH, CHenU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX UIsl YCHEITHOTO MpOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 3aJla4yaMU Kypca F'€OMETPUU Ha YIriyOJEHHOM YpPOBHE, paCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NpPEACTaBICHUs O T[EOMETPUM KaK 4YacTh MHPOBOM KyJIbTYypbl U
(GbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHHWE TPEICTABICHUS O TNPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYeCKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATH UM  M3y4daTb pas3Hble SBJICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUHHOrO anmapara 1o pasjeny «CrepeoMerpus» yuyeOHOro
Kypca reoMeTpuH;

¢dopmMupoBaHHE YMEHHSI BIIaJIETh OCHOBHBIMH MOHATHSIMHU O TPOCTPAHCTBEHHBIX (hUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMHM, 3HaHHE TeopeM, (OpMydl U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PELLICHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B PEATbHOM MHUpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOEIIN;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTUYeCKUX TEeOpHuil, (OpMUPOBAHHWE MOHMMAHUS POJM AKCHUOMATHKU NP TMPOBEACHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [IO0KA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTelbHbIE pPACCYXKIEHUS B XOJE pELIeHUs
CTEpEOMETPUYECKUX 33Jady U 3aJad C [PaKTHYECKHUM COJepKaHueM, (OpMUPOBaHUE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPAKACHUM U POJIM aKCHOMATUKU B IPOBECHUH JI€YKTUBHBIX PACCYyXICHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEIOBATEIIbCKUX YMEHHM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dopMupoBaHue (QYHKIIMOHAIBHOM TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX W MPU W3YYEHUH JIPYTUX YYeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAIbHBIX CHUTyallu, MCCIEN0BAaHUS
MOCTPOCHHBIX MOJIEJIeH, HHTEPIPETAIIH [TOJTYyYE€HHbIX PE3yJIbTaTOB.

OCHOBHBIMHU ~ COJIEpXKaTeIbHBIMU JIMHUAMH YyuyeOHoro kypca «['eomerpusi» B 10-11
knaccax sBisitorcs: «[IpsiMble M IIIOCKOCTH B IpocTpaHCcTBe», «MHororpanaukm», «Tena
BpaleHUsD», «BEKTOPBI M KOOPJMHATHI B IPOCTPAHCTBEY, «JIBHIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH TMOHATHAMUY,
pENeBaHTHBIMUA T€OMETPUU Ha YriayOnéHHOM ypoBHEe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIEpXKATENbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpMHpPOBAHUE JIOIMYECKMX YMEHUH
pacripeniesiieTcsi He TOJBKO IO COJACpXKATelIbHBIM JIMHUSM, HO W MO TrojaM OOydYeHHs.



Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3yJlbTaTaM  OCBOEHUS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpalajgiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHMW30BaTh OBJAJEHUE I'€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEOBATENIbHO M IOCTYIATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpEJICTaBICHUI 00yJarouuxcs, pacimupss U yrayomss e€, oOpa3ys mpoYHble MHOKECTBEHHbBIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus ans  guddepeHnranuu  oO0yueHHs, MOCTPOCHHUS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHbIX @IporpammMm, O0OecrneyuTh yriayOn€HHOE M3yYeHHUE TEOMETpPUHM  Kak
COCTaBIIAIONICH yueOHOTO mpeamMeTa «MaremaTHkay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHKU C Y4€TOM BbIOOpa
Oynymieit npodeccuu, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmMUM U MpodecCHOHATBHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heneno).



COJEPKAHUE OBbYYEHUA

10 KUIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPOoCcTpaHCTBO. 1lonATHe
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
cKpeluBaromuecs npsamele. [Ipu3Haku ckpelmuBaromuxcs IpsaMbIX. [lapannenbHOCTh IPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHbIE IPsIMbIE B IIPOCTPAHCTBE, MApaAJUIEIBHOCTh TPEX
OpSIMBIX, NApaUIEJbHOCTh OpsMOM M Iockoctd. [lapamiensHoe M IEHTpanbHOE
NPOEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHMSL.
N300pakeHue Guryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAIIPABICHHBIMU CTOPOHAMM, YTOJI
MEXy IpSMBIMU B IpocTpaHCTBe. [lapamienbHOCTh MIIOCKOCTEM: NapasuleiabHbIE IJIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IockocTel. [IpocTeiiye npocTpaHCTBEHHbIE (PUIYPBl HA TIOCKOCTH:
TETpad/p, Napajuieienunel, IOCTPOEHUE CEUEHUI.

[lepnieHAUKYIApPHOCTS OPSIMOM M IUIOCKOCTH:  IEPIEHIOUKYJSAPHBIE TpPSAMBIE B
IIPOCTPAHCTBE, MpSAMbIE NapaUIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON INEPHEHAUKYISIPHON
II0CKOCTH. OpTOroHanbHOE NpoeKTUpoBaHue. [lepneHauKyssp U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IIOCKOCTH, MPOEKIM (PUIYphI HA IJIOCKOCTb.
[leprnieHAUKYIAPHOCTD TUIOCKOCTEN: MPU3HAK NMEPIEHAUKYISIPHOCTH ABYX IJIockocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBIA YT OJ1, INHEWHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpaHtoro yria. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yronbHas npusma,
npsiMasi 1 HAaKJIOHHAs MPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTHb Npu3Mbl. [lapannenenumnen,
IPSIMOYTOJIBHBIN Napajulelienunel W ero cBoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojibHasi NUpaMuia, NpaBuibHas U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
NpaBWIbHON mUpaMubl. [IpaBuibHbBIE MHOTOTPaHHHMKHU: IpaBWIbHAs NpPU3Ma U IMpaBUIIbHAs
nupamuia, MpaBuibHas TPEyrojbHas MUpaMHia U MPaBUIbHBIN TeTpasap, KyO. IIpencraBienue
0 MPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3IP, JOJAEKAdAP U UKOCASP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTU M TOJHOM MOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAJAb OCHOBAHUW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWJIbHON MUpaMUIbl, TEOPEMa O IJIOLAAN YCEUEHHOM MUpaMUIbIL.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIBHBIX MHOI'OTPAHHUKOB.
CumMeTpuss B MpaBUIBHOM MHOTOIPAHHUKE: CHMMETPHUS Mapajielenurnena, CHUMMETpUs
IIPABWJIBHBIX IPU3M, CHMMETPHSI IPAaBUIIBHON TUPAMU/IBL.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

IToHsiTHSI: BEKTOp B IPOCTPAHCTBE, HYJIEBOU BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUJIMHEapHbIe, COHANpaBICHHbIE M IPOTUBOMOJIOXKHO HaIlpaBlIEHHbIE BEKTOpHl. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAaMHU: CIOKEHHUE W BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, yMHOXXEHHME BeKTopa Ha uwncio. CBoicTBa cloxkeHus BeKTopoB. CBoiicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHaTne komIutaHapHble BEKTOpHI. [Ipu3Hak KoMIlIaHapHOCTH
Tp€X BekTOpoB. IIpaBuio mapamnenenumnena. Teopema O PAa3NOKEHHMH BEKTOpa IO TPEM
HEKOMIUIAaHapHBIM  BekTopaMm. llpsMoyronpHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.



Koopaunatsl BekTopa. CBsA3b MeXAy KOOpAMHATAMU BEKTOpAa W KOOpIMHATAMH TOYEK. YTOI
Mexy BekTopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumuoe pacnosnoxenue chepbl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka muinuHapa u konyca. Cummerpus
cdepsl U mapa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOIHHOTO
napajuienenunesna u ciueactsus u3 He€. OObEM NpsMONW M HAKJIOHHOM MPU3MBI, LWJIMHIPA,
nupamuibl 1 KoHyca. O0bEM 1mapa 1 apoBOro CErMeHTa.

KomOunanmu Tten BpameHWss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOTI'OI'PaHHMK WUJIM TEJIO BpAILlEHHS.

[Tnomanp MOBEPXHOCTH LMWJIMHIpPA, KOHYycCa, Iuiomanas cepsl u e€ dactei. [lomobdue B
npoctpadctBe. OtTHomeHHe O00BEMOB, IUIOIAAEH MNOBEPXHOCTEH MOAOOHBIX  (UTYD.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUMKOB W TEJI BpAIICHUSA: CEUYEHUs LWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOCHUS CEYEHMM: METOJ CJEJOB,
METO/i BHYTPEHHET 0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrtops!l B npoctpancTBe. Onepanny Hal BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOeHHs. [IpsimoyronbHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtobOpakenus. [[Bwkenus u paBeHcTBO ¢uryp. OOmue
CBOWCTBa JABWKEHHH. BuIbl NBUXKEHUH: mapasieNbHBIA MEpPEeHOC, LEHTpalbHAsi CUMMETpPHUS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus nogodus. [Ipsmas u chepa
Oiinepa.



IIVTAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCHUMCKOro OOIEeCTBa, MPEICTAaBICHUE O MAaTEMAaTHUUYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMM WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIEMY POCCHICKON MaTeMaTHUKH, EHHOCTHOE OTHOILIEHHUE K JOCTH)KEHMSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, cepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HpOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKIJAJa B MOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIEHUN, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuvYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETyJspHas Quznyeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIBHON JAEITETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
MpoECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTUKOW U €€ MPUIIOKEHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0pa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJIOTHYECKHMX  MpoOJieM, OpHUEHTAalHs Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN ISl pelIeHus 3a7ad B 00JacTH OKPY’KAIOILIEH Cpelbl, MIaHUPOBaHUE
MTOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKHu Kak cgepbl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKU U MaTeMaTHUYECKON KyIbTypOr Kak CpeACTBOM MO3HAHUS MUPa,
TOTOBHOCTh OCYHIECTBJISATH IPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHINBUAYAIBHO U
B IPYIIIIE.



METAIIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC IMPH3HAKH MAaTEMaTHYECKHUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONPEAETICHUS MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Ui 0000OUIeHHA U
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOIO aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHUPOBATH W MPEeoOPa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEYUs B (akTax,
JAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX, IpelylaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JieNlaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTelIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUHN (MpsiMble U
OT IPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIbI;

BBIOMpPATh CIOCOO pemieHus y4eOHOW 3amaun  (CpaBHMBATH HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BOINPOCHI, (PUKCUPYIOIIME NPOTUBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(GbopMHUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULIMIO, MHEHHUE;

IPOBOJUTH CAMOCTOSITEJIbHO — CIUIAHUPOBAHHBI  HKCHEPUMEHT, HCCIEJI0BaHHE 110
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMAaTUYeCKOTro OO0OBEKTa, SIBJICHUS, IPOIIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJIbTaTaM MPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIABUIaTh NPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIIMH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOIPOC U AJIS
pEILIEHNUs 3a]a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  PAa3JIMYHBIX THUIIOB, aHAJIW3UPOBATh,
CHUCTEMaTH3MpOBaTb W HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  WHPOpMAlMIO, TPEACTaBIATh €€ B  pa3iMuHbIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENBbHO  Cc(HOpPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIE YHMBepCcaIbHbIe yueOHbIe AeiicTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (DOPMYIHPOBATh CYXJIEHHS B COOTBETCTBHU C YCIOBUSMH U LEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX W MUCHMEHHBIX
TEKCTaX, JaBaTh MOACHEHHs MO XOAy peUIeHHs 3a7ayd, KOMMEHTHPOBATh MOJIYYEHHBIN
pe3yJbTar;

B X0z€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCY)XIAaeMOH TeMbl, IPOOIEMBI,
pemraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COTOCTABIATH CBOH



CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYacCTHHMKOB AHajiora, OOHApYKUBATh paziIuuhe M CXOACTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

MIPEACTABIIATh PE3YyJbTaThl PEIICHUS 3a7aud, HKCIIEPUMEHTA, HCCIEIOBAaHUS, IPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BHICTYIUICHHS € Y4ETOM 3a1ad  Mpe3eHTAUud H
0COOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3aaud, BBIOMpATh CIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, WX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa pelIeHNs MaTeMaTHUeCKOM 3a/1auu;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IPH PELICHUM 3aJaul, BHOCHUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM U YCIOBUSM, OOBICHATH HIPUYUHBI
JOCTHIKEHHUSI WJIM HEAOCTH)KEHUS pPE3yJNbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pelieHny y4eOHBIX 3a/Jay, MPUHUMATh Ilellb COBMECTHOM JEATEeIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOUM pabOThI, paclpeacsisiTh BUIBI pabOT, IOrOBApUBATHCS, OOCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IPYNMNOBBIX (hopMax paboThl (0OCYXIeHHs, OOMEH MHEHMH, «MO3TOBBIE
IITYPMBI» U HHBIE), BBITIONHATH CBOIO YacTh pPabOThl U KOOPAMHHUPOBATH CBOM JEHCTBUS C
JpYTMMHM 4IEHaMU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

MNMPEAMETHBIE PE3YJIBTATHBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUTCS:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHSAMHU CTEPEOMETPUH MPH PEIICHUH 33734 U
IIPOBEJCHIUN MAaTEMaTHYECKUX PACCYKICHUM;

® T[IPpUMEHSATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX MpPU PEUICHUH
FeOMETPUUECKUX 3ajay;

e iaccu(UIUPOBaTh B3aMMHOE PACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TIIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;

e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MpU3Ma, NHpaMUJa,
pSMOYTOJIbHBIN Mapasienenunen, Kyo);

e KJaccu(UUIUpPOBaTh MHOTOIPAHHHUKH, BEIOMpPAsk OCHOBAHHUS JJISl KIaCCU(PHUKAIINH;

e CcBOOOJHO ONEpUPOBATh MOHATUAMHU, CBSI3aHHBIMH C CEYEHHEM MHOTIOIPaHHHUKOB
IUIOCKOCTBIO;

e  BBINOJHATH NapaJIeNIbHOE, IIEHTPAIbHOE U OPTOrOHAJIbHOE MTPOEKTUPOBaHKUE (HUTYp Ha
IUIOCKOCTb, BBIOJIHATH N300paXkeHUs (PUTyp Ha MJIOCKOCTH;



CTPOUTH CEUYEHUS MHOTOI'PAaHHHKOB PA3IMYHBIMH METO/aMH, BBIIOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYHMCIIATh IUIONIAJM  TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHPaMUA),
TreOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMyI;

CBOOOJHO ONEpUPOBATh MOHATHSIMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOO/IHO ONEPUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMH BEKTOPAaM U KOOpPAMHATAM B
POCTPAHCTBE;

BBITOJIHATH ICHCTBHS HaJl BEKTOPAMH;

pemiath 3aJaud Ha JIOKA3aTeIbCTBO MAaTEMAaTHYECKMX OTHOIICHUH M HaXOXKICHHE
TE€OMETPUYECKUX  BEJIMYMH, [PUMEHSS HM3BECTHBIC METOABl TPH  PEHICHHH
MaTeMaTHYECKUX 33]]a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

NPUMEHSTH MPOCTEHUIINE MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHYCCKUX 3a]1aY;

U3BJICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBAaTH  HH(popMammio O
IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTrypax, MPEACTaBICHHYI0O Ha dYepTexax |
pPHUCYHKaX;

NPUMEHATh TIONYYEHHBIE 3HAHUS Ha NPAKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peanbHbIe CUTYalllu, IPUMEHSATh W3YYCHHBIC NOHSATHUS B IPOLIECCE MOHMCKA PEIICHUS
MaTeMaTHYeCKu c(HOpMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE T'€OMETPHUHU, HCCIENOBATh IIOCTPOCHHBIE MOJEIH C HCHOJIb30BAaHHEM
TeOMETPUYECKUX TIOHSATHH M TEOpeM, ammapara ainreOphl, pemaTh NPaKTHYeCKHe
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM reOMETPHYECKHUX BEITNYHH;

UMETh TPEJICTaBIeHUs] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHUM KaK COCTaBHOM
JacTu QyHIAaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

K konny 11 ky1acca o0yyaromuiicss HAy4YUTCS:

CBOOOJIHO ONEpPUPOBATh MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHUUYECKONW, KOHUYECKON U
cepruvecKoil MOBEPXHOCTIIMH, OOBSICHATE CIIOCOOBI TIOTY4IEHUS;

OTIEPHPOBATH TIOHATHIMHU, CBSI3aHHBIMH C TEJIAMH BpAIEHHs: IWIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U 1map) U 0ObACHIATH CIIOCOOBI
TIOJTyYEHUS TeJl BPAIICHUS;

KJIacCH(UIIMPOBATH B3aUMHOE PACIOOKEHUE C(Eephl U MIOCKOCTH;

BBIYUCIIATh BEJTUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpAIICHUS, OOBEMBI U
TUTOIIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIIEHHS, TEOMETPHUECKUX TEN C
npUMeHeHHeM (OopMyIT;

CBOOOJTHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMH C KOMOMHALUSMH TeJl BpallleHUs U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMHCAaHHBIA OKOJO chepsl,
cdepa, BMcaHHass B MHOTOI'PAaHHUK UJIH TEJIO BPAILEHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOIMIAIMH ITOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TeJI;

u300paxarb H3ydaeMble (UTYphI, BBIMOJHATH (BBIHOCHBIE) IIJIOCKHE YEpPTEXKH U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TEJ BPAICHHS,

U3BJICKaTh,  WHTEPIPETHPOBATH M MNpeoOpa3oBbBaTh  HHGOpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, IMPEICTaBICHHYI0 Ha 4YepTexax Hu
pPHUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;



BBITOJIHATH ONIEPALIMK HaJl BEKTOPaMH;
3a[1aBaTh INIOCKOCTh YPAaBHEHHEM B JICKaPTOBOM CHCTEME KOOPAMHAT;

pelmars TIeOMETPUYECKHE 3aJauyd Ha BBIUMCICHHE YIVIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMHU, BBIYHMCICHUE PACCTOSHUM OT TOYKM JI0 IIJIOCKOCTH, B ILIEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOAA IIPH PELICHUH;

CBOOOJTHO OIEpUPOBaTh IOHATUSAMH, CBSA3aHHBIMH C JIBUKEHHEM B IIPOCTPAHCTBE,
3HATh CBOICTBA ABHKCHUM;

BBIMOJIHATh HM300pa)XCHUsT MHOTOTPAaHHMKOB M TEJ BpAIlEHUS MPH MapajuieIbHOM
IIEPEHOCE, LICHTPAIBHON CUMMETPUH, 3€PKAJIbHON CHMMETPHHM, IIPH IIOBOPOTE BOKPYT
npsSAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTb CEYEHHUS MHOTOIPDAaHHUKOB U Te€Jl BpPALUEHUS: CEYEHMs LWIMHIpA
(mapasuienbHO U NEPIEHIUKYIAPHO OCH), CEYeHUs KOHYca (IapajljiesbHble OCHOBAaHHIO
U IIPOXOSIINE YEPE3 BEPIINHY), CEUEHHUS 11apa;

HCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUH: METOJ CIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MI0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;

IPUMEHSATh TeOMeTpUyYecKue (akThl Uil pPEIIEHUs CTEPEeOMETPUYECKHX 3ajad,
IIPEII0JIAratoIUX HECKOJIBKO LIAaroB PELIEHUs], €CJIU yCIOBUS IPUMEHEHHU 3a/laHbl B
SIBHOW W HESIBHOU (hopMe;

pemarth 3ajayd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKMX OTHOLIEHUM M HaxOKICHHE
FEOMETPUUYECKUX BEJINYUH;

IIPUMEHATH IPOTPAaMMHBIE CPEICTBA U NIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUUECKHX 33]1aY;

IPUMEHSATh IIOJIy4EHHbIE 3HAHUS HA INPAKTUKE: CpPaBHUBATh, AHAIU3UPOBATh U
OLICHMBATh peajbHbIE CUTYallH, IPUMEHATh U3yYCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA pEIIEHUs MaTeMaTHYecKd CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBAaTh PEaIbHbIE CUTYAllMH HA S3BIKE TEOMETPHH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIEJM C UCHOJB30BaHUEM I'€OMETPUUYECKUX MOHATUM U TEOpEeM, almapara anreopsl,
pelaTh NPaKTUYECKHUE 3aJa4H, CBA3AHHBIE C HAXOKICHUEM F€OMETPUUECKUX BEIUYNH;
UMETh TPEJICTaBIeHUs] 00 OCHOBHBIX J3Tamax pPa3BUTHUS T'€OMETPUM KaK COCTAaBHOM
4acTH (pyHIaMeHTa pa3BUTHSI TEXHOJIOTH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl K I JJCKTPOHHEIC (HPPOBLIC)
HTPOJILHBI AKTHYECKH
n/m P POTP Bcero OHTpOa ¢ P CCKME ' yGpasoBaTenbHBIe pecypeh
padoThI padoThI
Poccuiickas anekTpoHHas
1 BBenenue B ctepeomMeTpuio 23 1 P
IIKOJIa
Poccniickas a5ekTpoHHas
2 B3aumMHoe pacrionoskeHue npsiMbIX B IPOCTPAHCTBE 6 1
IIKOJIA
3 [TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B 8 Poccuiickas 3neKkTpoHHas
POCTPAHCTBE IIKOJIa
4 [TepnieHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEN B o5 Poccuiickas 3neKkTpoHHas
POCTPAHCTBE IIKOJIa
Poccniickas a5ekTpoHHas
5 Vel U paccTossHUS 16 1 p
IIKOJIa
Poccuiickas sneKkTpoHHas
6 MHororpanHuKu 7 1 p
IIKOJIa
Poccniickas aekTpOHHAs
7 BexTopsl B mpocTpaHcTBE 12
IIKOJIa
8 [ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aIHS 5 5 Poccuiickas anexkTpoHHas
3HAHUHI IKOJIa
OBHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 102 6 0




11 KJIACC

Ne KosunuecTBo yacoB
n/n HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI K 1 JJIEKTPOHHbIC (HPPOBHIC)
OHTPOJIbHBIE aKTHYeCKHe
Bcero P p o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Poccuiickas snexkrpoHHas
1 AHamuTHYECKass TEOMETPHS 15 1 p
IIKOJIa
. Poccuiickas 3nekTpoHHas
2 [ToBTOpEeHME, 0000IIEHNE M CHCTEMAaTH3allnsT 3HAHUN 15 1 P
IKOJIa
N Poccuiickas snexkrpoHHas
3 O6bEM MHOTOTpaHHHKA 17 1 p
IIKOJIa
Poccuiickas snexkrpoHHas
4 Tena Bpamenus 24 1 p
IIKOJIa
, Poccuiickas 3nekTpoHHas
5 [Tnomaau moBEpXHOCTU U OOBEMBI KPYTIIBIX TEI 9 1
IKOJIa
Poccuiickast anexkTpoHHas
6 JIBrokeHus 5 1 p
IKOJIa
. Poccwuiickas anekTpoHHas
7 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM 17 2 P
IKOJIa
OBUHIEE KOJIMYECTBO YACOB I10 TPOT'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Konrpoaeubie Ipaxtueckue HS){l‘leHI/IH 06p:30q];[2:TeJILHLIe
padoTshI padoThI pecype
OcHoBHbIE TIpaBUIIa U300pPAKEHUS HA PUCYHKE Poccuiickas
1 MJIOCKOCTH, MapalIeNbHBIX MPAMBIX (OTPE3KOB), 1 3JIEKTPOHHAS
CepeMHbI OTPE3Ka 1IKOJIa
[lonsiTHA cTepeoMeTpUU: TOUKA, IIpsiMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE MPAaBUIIA Poccuiickas
2 M300paKeHHs Ha PUCYHKE TIOCKOCTH, 1 3IIEKTPOHHAS
[apajuIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbI LIKOJIA
OTpe3Ka
[TonsiTHst: mepecekaronecs MIOCKOCTH, Poccuiickas
3 nepeceKaroIyecs npsmasi v miIocKocTh; 1 ANEKTPOHHAs
HOJIyTIPOCTPAHCTBO 1IKOJIa
[TonsiTHst: mepecekaronecs MIOCKOCTH, Poccuiickas
4 NIEPECEKAIOIINECS IIPsIMasi U IIJIOCKOCTB; 1 AIIEKTPOHHAS
MOJIYTIPOCTPAHCTBO IKOJIa
MHororpaHHuKH, U300pakKeHUE MPOCTEHIITIX Poccuiickas
5 MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1 AIEKTPOHHAS
00BEKTOB HIKOJIA
MHororpaHHuKH, U300pakKeHUE MPOCTEHIITIX Poccuiickas
6 MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1 AIIEKTPOHHAS
00BEKTOB HIKOJIA
Poccuiickas
AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3
7 1 AIIEKTPOHHAS
HUX
IKOJIa
Poccuiickas
AKCHOMBI CTEPEOMETPUHN U NIEPBBIE CIEACTBUS U3
8 1 3JIEKTPOHHAs
HUX
HIKOJIA
9 AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIEICTBUS U3 1 Poccuiickas




HUX. CriocoOsI 3aJaHKs IPSAMBIX U IIJIOCKOCTEH B AJIEKTPOHHAS
npoctpancTBe. O003HAUCHUS IPSIMBIX U HIKOJIa
IIJIOCKOCTEMN
N306paxkenue ceueHunii nupamuabl, Kyda u
IPU3MBbI, KOTOPbIE IPOXOAST Yepe3 ux péopa. Poccuiickas
10  H3oOpakeHue nepeceueHus MoIyuYeHHBIX AJIEKTPOHHAS
iockocTeil. PackpamBanyue NOCTpOEHHbIX HIKOJIa
CEYECHUH Pa3HbIMU LIBETaMU
N3o06paxkenue ceueHuii nupamubl, Kyda u
IPU3MBbI, KOTOPbIE IPOXOAST yepe3 ux péopa. Poccuiickas
11  H3o0paxkeHue nepecedeHus! MoITy4eHHbIX JJIEKTPOHHAS
iockocTeil. PackpaimBanyue NoCTpOEHHbIX HIKOJIa
CEYEHUM pa3HbIMU LIBETAMH
N3o06paxkenue ceueHnii nupamuabl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux péopa. Poccuiickas
12 H3o0paxeHHe nepeceueHus MoIydeHHBIX JJIEKTPOHHAS
IUIOCKOCTEN. PackpanBaHue MOCTPOEHHBIX 1IKOJIa
CEYEHUH pPa3HbIMM LIBETAaMU
N300pakeHne ceueHnit mupaMuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAAT Uepe3 ux peéopa. Poccuiickas
13 H3o0pakeHue nepeceueHus MmoyuyeHHbIX JIEKTPOHHAS
IJI0CcKOCTeN. PackpammmBanue NOCTPOEHHBIX LIKOJIa
CEYEHUI pa3HbIMU LIBETAMHU
Poccuiickas
14  Merona cienoB Aisi HOCTPOEHUS CEUEHUN AIIEKTPOHHAS
LIKOJIa
o Poccuiickas
15 MerTon cieoB U1l IOCTPOEHUS CEUEHUH. ATEKTDOHHAS
CBoiicTBa IEPECEUECHU MPSMBIX U INTIOCKOCTEN p
LIKOJIa
. Pocculickas
Merton cnenoB AJis HOCTPOEHUS CEUEHHH.
16 . . . AIIEKTPOHHAS
CBolicTBa IepecedeHn MPSMBIX U IIIOCKOCTEN
1IKOJIa
17  TlocTpoeHue ceueHUi B mUpaMue, Kyoe 1mo Tpém Poccuiickas




ToukaM Ha péopax. Co3znaHne BBIHOCHBIX AJIEKTPOHHAS
yepTexel U 3aMuch M1aroB NOCTPOSHUS IKOJIa
[TocTpoenue ceueHuii B mupamue, Kyoe mo Tpém Poccuiickas
18  rtoukam Ha p€bpax. Co3aHue BBIHOCHBIX AIEKTPOHHAS
yepTexel U 3aMuch I1aroB NOCTPOSHUS IKOJIa
[TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém Poccuiickas
19  rtoukam Ha p€bpax. Co3aHue BBIHOCHBIX AJIEKTPOHHAS
YepTeXKel U 3alluCh I1aroB MOCTPOCHUS IKOJIa
[ToctpoeHue ceueHuii B mupamuie, Kyoe mo Tpém Poccuiickas
20  Toukam Ha p&0pax. Co3maHne BEIHOCHBIX AIIEKTPOHHAS
YepTeXkKel U 3alluCh IIaroB MOCTPOCHUS IKOJIa
[ToBTOpenue nmnannmeTpuu: Teopema o Poccuiickas
21  mpomopHHOHAIBHBIX OTpe3kax. [lomodue JJIEKTPOHHAS
TPEYTrOJIbHUKOB IKOJIa
[ToBropenue mranumerpun: Teopema Menenast. Poccuiickas
22  PacueTsl B CEYEHHSIX HA BEIHOCHBIX YepPTEKaXx. AIIEKTPOHHAS
Hcrtopust pa3BuTHsl IJIAaHUMETPUU U CTEPEOMETPUU IKOJIa
Poccuiickas
KonTponbHas pabora "AKCHOMBI CTEPEOMETPUH.
23 " AIEKTPOHHAS
Ceuenus
IKOJIa
B3anMHOE pacnioniokeHue NpsIMbIX B .
Poccuiickas
o4  TPOCTpaHCTBE. CkpenuBatonyecs npsiMple. SIeKTPOHHAS
[Ipu3HaKu CKpEnIMBaIOMUXCS MTPSIMBIX. koA
[TapanienbHble NpsiMbIE B MPOCTPAHCTBE
Teopema o0 CylIeCTBOBAHUM U €AMHCTBEHHOCTH
MPAMOH NapaueNbHON JaHHON NPAMO, Poceniickas
o5 TPOXOZllEH Yepes TOUKy NPOCTPAHCTBA U HE SIeKTPOHHAS
nexanieil Ha JaHHou npsiMoit. Jlemma o koA
MEPECCUCHUH MapaJIeIbHBIX IPSIMBIX
MJIOCKOCTBIO
[TapannensHOCTH Tpex NMpsMbIX. Teopema o TpEx Poccuiickas
26  mapaienpHBIX MpsMBIX. Teopema o AJIIEKTPOHHAS
CKPEIIMBAIOIINUXCS MPSAMBIX IKOJIa




[TapannensHoe npoekTupoBanue. OCHOBHbBIE

8 Poccuiickas
CBOICTBa MapaylIeIbHOTO MPOEKTUPOBAHUS.

27 . AIIEKTPOHHAS
N3o6pakenue pa3Hbix (Guryp B nmapamiebHOMI koA
MPOEKLIUU
[lenTpanbHas MpoeKIus. YToJi ¢ Poccuiickas

28  CcoOHaIpaBJICHHBIMH CTOPOHAMH. YTOI MEXIY AJIEKTPOHHAS
IPSIMBIMU IKOJIa
3amaun Ha JOKa3aTeNbCTBO U UCCIIEeI0BaHUE, Poccuiickas

29  CBSI3aHHBIC C PACIIOIOKCHUEM IMPSMBIX B AIIEKTPOHHAS
MIPOCTPAHCTBE IKOJIa
[TonsiTHst: MapaIeNabHOCTh MPSMOI U MIOCKOCTH B .

o Poccuiickas
npoctpancTse. [Ipu3Hak mapayienbHOCTH MPSIMO

30 . . AIICKTPOHHAS
u Tiockoct. CBOWCTBA MapauIeTbHOCTH MPSIMON LiKona
U TUIOCKOCTH
I'eomerprueckue 3a1a4n Ha BBIYUCICHUE U Poccuiickas

31  #oka3aTenbCTBO, CBSI3aHHBIE C MAPAILIEITHHOCTHIO ANEKTPOHHAS
MPSIMBIX | IJIOCKOCTEH B MPOCTPAHCTBE IIKOJIa
[TocTpoenue ceueHust, TPOXOAAIIETO Yepe3 Poccuiickas

32  naHHYIO IPSIMYIO Ha YepTeXe U MapauIeTLHOTO AIEKTPOHHAS
JIpyroi npsmou. Pacuér oTHomeHnn LIKOJIa
[TapannenpHas IpoeKLXs, IPUMEHEHUE IS Poccuiickas

33 | mocTpoeHHUs CeUCHHI KyOa U mapajuielienune/ia. JJIEKTPOHHAS
CaolicTBa napasuiesenune1a u mpu3Mbl IIKOJIa

Poccuiickas
[MapamnensHbie TuTocKoCTH. [Ipr3HaKH

34 . SJIEKTPOHHAS

MapauIeTbHOCTH JBYX TUIOCKOCTEH

IIKOJIa
Teopema o mapaaieabHOCTH U €IUHCTBEHHOCTH .
TUTOCKOCTH, TTPOXO/SIIEH Yepe3 TOUKY, He Poceuiickas

35 » HPOXOJIALIEN Hep Y AJIEKTPOHHAS
MIPUHAISKAITYIO JaHHOU TUIOCKOCTH U CIE/ICTBUS ko4
u3 Heé
CBolicTBa mapauiesIbHBIX INTIOCKOCTEH: O Poccuiickas

36  mapamuIenbHOCTH MPSAMBIX MEPECEUCHUs PH AJIIEKTPOHHAS
NepecedeHr  IBYX NapajuleIbHbIX TUIOCKOCTEH IKOJIa




TpeTben

CBoiicTBa mapaieNnbHbIX MIIOCKOCTEH: 00

OTpE3Kax NapajlyIeIbHbIX IPSIMBIX, 3AKIFOYEHHBIX Poccuiickas
37  Mexny napajuielbHBIMH IUIOCKOCTSAMU; O JJIEKTPOHHAS
MEPECEUECHUH NPSIMON € ABYMS NapaJlJIeIbHBIMHU 1IKOJIa
IIJIOCKOCTSIMU
Poccuiickas
38  IloBtopenwue: TeopemMa Iludaropa Ha miockocTu 3IEKTPOHHAS
LIKOJIA
Poccuiickas
[loBTOpEHME: TPUTOHOMETPUS IPSMOYTOJIBHOTO
39 AIICKTPOHHAS
TPEYroJIbHUKA
LIKOJIA
. Poccuiickas
CaotlicTBa Ky0a U IPSIMOYTOJILHOTO
40 AIICKTPOHHAS
napajuiesaenumnena
LIKOJIA
Poccuiickas
Boruncnenue IIMH OTPE3KOB B KyOe U
41 JJIEKTPOHHAS
IIPSIMOYTOJIBHOM IMapajuIeIenuIee
1IKOJIa
IleprieHAMKYAAPHOCTD MPSAMOU U TUIOCKOCTH. Poccuiickas
42  Tlpu3HaK NMEePHEHIUKYIIPHOCTH PSIMON U JJIEKTPOHHAs
IIJIOCKOCTH 1IKOJIa
[lepneBAUKyYIAPHOCTD MPSIMOM U TIJIOCKOCTH. Poccuiickas
43 [Ipr3Hak nepneHIuKyIIpHOCTH IPSIMOUM 1 BIIEKTPOHHAS
IIJIOCKOCTH 1IKOJIa
TeopeMa 0 CyIIeCTBOBAHUM U €IUHCTBEHHOCTH Poccuiickas
44  mpsiMoOM, IpOXOAsIIel Yepe3 TOUKY MPOCTPAaHCTBA AIIEKTPOHHAS
Y MEPIICHANKYIISIPHOMN K IUNIOCKOCTH IKOJIa
Poccuiickas
[TmockocTH ¥ NEPNEHIUKYIISIPHBIE UM TIPSIMBIE B
45 AJIIEKTPOHHAS
MHOTOIPAaHHHUKAX
IKOJIa
16 [1mockocT M NEPNEHAUKYIISIPHBIE UM TIPSIMBIE B Poccuiickas
MHOTOIPaHHHUKAX JJIEKTPOHHAS




IKOJIa

Poccuiickas
[lepnennukynsip u HaknoHHas. [loctpoenue
47 NEPIEeHIUKYIIApA U3 TOYKU Ha TIPSIM DJICKTPOHHAL
p YIAp pAMYIO IKOJIa
Poccuiickas
[lepniengukynsap u HakionHas. [loctpoenue
48 NEepIEHANKYIISpa U3 TOYKU Ha MPSIM DJICKTPOHHAL
P yJ1ip PAMYIO IIKOJIa
Teopema o Tpéx nmeprneHAUKYIApax (mpsmas u Poceuiickas
49 p p p yp p ANICKTPOHHAS
oOpatHast)
1IKOJIa
Teopema o Tpéx meprneHAUKYIApax (mpsmas u Poceuiickas
50 p p p yp p ANICKTPOHHAS
oOpatHast)
IKOJIa
Poccuiickas
51  VYrom Mexay CKpeuMBarOIIUMUCS MPSIMBIMU AIIEKTPOHHAS
HIKOJIa
[Touck neprneHAnKYISAPHBIX TPSIMBIX C TOMOIIIBIO Pocenticras
52 p yIp i JJIEKTPOHHAS
NepIEHINKYIISPHBIX TUIOCKOCTEH
HIKOJIa
Poccuiickas
53  OproroHaJbHOE MPOCKTUPOBAHUE AIIEKTPOHHAS
IIKOJIa
. N Poccuiickas
[Toctpoenue ceueHuii Kyda, mpU3Mbl, TPABHILHOM
54 o 3JIEKTPOHHAs
NUPaMU/IbI ¢ TTIOMOIIBIO0 OPTOTOHABHON MPOEKIIUN
IIKOJIa
. N Poccuiickas
[Toctpoenue ceueHuit Kyoa, mpU3Mbl, TPABHILHOM
55 o AIIEKTPOHHAS
NUPaMU/IbI C TTIOMOIIBIO0 OPTOTOHABHON MPOEKIINU
IIKOJIa
CummeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO Poccuiickas
56  miockoctu. [ImockocTn cumMMeTpuii B DIEKTPOHHAs
MHOTOTpaHHHUKaX IKOJIa
57  Ilpu3Hak neprneHIuKyISIPHOCTH MPSIMOUN 1 Poccuiickas




IJIOCKOCTH KakK CJICACTBUC CUMMCETPUU

AJIEKTPOHHAS

IKOJIa
" Poccuiickas
[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
58 . AIIEKTPOHHAs
paccTosTHUM OT TOYKHU JI0 IIIOCKOCTH
IKOJIa
. Poccuiickas
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
59 . AJIEKTPOHHAs
paccTOsSTHUM OT TOYKHU A0 TNIOCKOCTH Likona
CriocoObl ONyCTUTh NEPIIECHANKYISPDIL: Poccuiickas
60  cumMmeTpus, CIBHT TOYKHU IO MapaJIeIbHON AIIEKTPOHHAS
MIPAMOM 1IKOJIa
. N Poccuiickas
CnBur 1o HenapaJIeIbHOU MPSIMON, U3MEHEHUE
61 . AIIEKTPOHHAs
paccTosHul
IKOJIa
" Poccuiickas
Kontponbnas padota "B3anMHoe pacmnonoxeHne
62 . " AIIEKTPOHHAS
MPSIMBIX U MIJIOCKOCTEHN B IPOCTPAHCTBE Kona
IToBTOpEHME: YrOa MEK Y IPSIMBIMHA Ha Poccuiickas
63  TUIOCKOCTH, TPUTOHOMETPHUS B IPOU3BOIHEHOM AIEKTPOHHAS
TPEYTOJIbHUKE, TEOpEMa KOCHHYCOB IIKOJIa
[ToBTOpEHME: YTON MEXKAY CKPEUIUBAIOIIUMUCS Poceniickas
64 P T Y CKp AJIEKTPOHHAS
MPSIMBIMH B TIPOCTPAHCTBE
IIKOJTa
Poccuiickas
I'eomeTprueckrie METOIbI BBIYMCIEHUS yTria
65 AIIEKTPOHHAS
MEXIy MPSMBIMHA B MHOTOTpaHHUKaX
IIKOJTa
JIByrpanubiii yroj. CBONCTBO JTUHEHHBIX YTJIOB Poccuiicxas
66 B yrpaHHoro Y Ha' yr AJIEKTPOHHAS
yIp yr. IIKOJTa
. Pocculickas
[Tepnenqukynspusie maockocTu. CBONCTBA
67 AIIEKTPOHHAS

B3aMMHO NEPIEHINKYISIPHBIX MIIOCKOCTEN

IKOJIa




[Ipu3Hak nepnesauKyJISpHOCTH IUIOCKOCTEH; Pocculickas
68  Teopema o mpsMOIl mepeceveHus ABYX IIOCKOCTEH 3IIEKTPOHHAS
NEPIEHIUKYIIIPHBIX TPEThEH MIIOCKOCTU LIKOJIA
[IpsiMoyTronBpHBIN Mapauienenunen; Kyo; Poccuiickas
69  u3MepeHwsi, CBONCTBA MPSIMOYTOJIHLHOTO AIEKTPOHHAS
napajuiesenumnena LIKOJIA
Poccuiickas
TeopeMa 0 AMaroHany NpAMOYTOIbHOTO
70 e 3IEKTPOHHAS
napajuieenunea u ciIeCTBUE U3 Hee
LIKOJIA
CrepeomeTpuuecKue U MpUKJIaHbIC 3a/1a4H, Poccuiickas
71  cBsi3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM 3JIEKTPOHHAS
IPSIMBIX U IIJIOCKOCTH LIKOJIA
[ToBTOpEeHME: CKpenMBaromuecs npsMsle, Poccuiickas
72  mapasienabHbIe IUIOCKOCTH B CTaHJAPTHBIX 3JIEKTPOHHAS
MHOTOTpaHHHUKaX LIKOJIA
[Tapa mapasienbHbIX IVIOCKOCTEN Ha .
CKPEIIMBAIOIINXCS IPSIMBIX, PACCTOSTHUE MEXK]] Poceniickas
73 P P P Y AIIEKTPOHHAS
CKPEIIHBAIOIIUMHUCSA IPSIMBIMU B TIPOCTBIX
1IKOJIa
CUTYaIUAX
Poccuiickas
PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSIHUE
74 N HIIEKTPOHHASA
OT MPSIMOM 10 MJIOCKOCTH
LIKOJIA
Brluucnenue paccTosHUN MEXTY Poccuiickas
75 | CKpeIUMBaIOMIMMUCS MPSMBIMHU C TOMOILBIO AJIEKTPOHHAS
NEePIEeHIUKYISIPHON MII0CKOCTH HIKOJIA
TpéxrpaHHslil yroi, HEpaBeHCTBA IS .
Tpexr paHHBIX yrnm; Tgo eMa Hngaro a Pocenticras
76 pexIp YTIIOB. p pa, JIEKTPOHHAS
TEOPEMBI KOCHHYCOB ¥ CUHYCOB ISl TPEXTPAHHOTO
1IKOJIa
yria
. Pocculickas
DneMeHTHI chepuyecKoil TeOMEeTpUU:
77 AIIEKTPOHHAS

reoIe3nYeCKUe ITNHUA Ha 3EMIIE

IKOJIa




Poccuiickas

78  KontponbHas padota "Yribl u paccTossHus" AJIEKTPOHHAS
1IKOJIa
. Poccuiickas
CucremaTtu3zanus 3HaHud "MHOrorpaHHUK U €To
79 - AIIEKTPOHHAS
IKOJIa
Poccuiickas
[Tupamuga. Buael nupamun. [IpaBunbsHas
80 THpAMHTa AIICKTPOHHAS
p LIKOJIa
Poccuiickas
81 [Ipusma. [IpsiMast U HaKJIOHHASI IPU3MBIL. TEKTDOHHAS
[IpaBunbHas npusma P
IIKOJIa
N N Poccuiickas
82 [Ipsimoit mapasenenunes, NpsMOyroJIbHbINA TEKTDOHHAS
napajuienenunesn, Kyo P
IIKOJIa
Poccuiickas
83  Brmykieie MHOTOTpaHHUKH. Teopema Ditnepa AIIEKTPOHHAS
1IKOJIa
o Poccuiickas
84 Brinykiibie MHOrorpannuku. Teopema Diinepa. A TEKTDOHHAS
[IpaBusbHBIE ¥ TIONYTPABHUIILHBIE MHOTOTPAaHHUKU p
1IKOJIa
Poccuiickas
85  KontponbHas padorta "MHororpaHHuku" AJIEKTPOHHAS
1IKOJIa
Poccuiickas
86 [TonsiTie BeKTOpa HA TUIOCKOCTH U B TEKTPOHHAS
MIPOCTPAHCTBE P
IKOJIa
Poccuiickas
87 | CymMma BeKkTOpOB AIEKTPOHHAS
IKOJIa
Poccuiickas
88  PasHoCTBh BEeKTOpOB

3JIEKTPOHHAS




IKOJIa

Poccuiickas
89  IIpaBwiio mapamienenumnena AIEKTPOHHAS
IIKOJIA
Poccuiickas
90  VYmHOXeHHe BEeKTOpa Ha YUCIIO AIEKTPOHHAS
IIKOJIA
n Poccuiickas
Paznoxxenue Bektopa 1o 6azucy Tpéx BEKTOPOB,
91 . ANICKTPOHHAS
HE JICXKAIIUX B OJTHOU TIIOCKOCTH
ITKOJIa
Poccuiickas
HtoroBas koHTpoJIbHAs paboTa (IPOMEXKYTOUHAS
92 ANICKTPOHHAS
aTTecTauus)
IITKOJIa
Poccuiickas
93  CkamsipHOE IPOU3BEICHUE JJIEKTPOHHAS
IIKOJIa
Poccuiickas
Boruncnenue yria Mexy BEKTOpaMu B
94 JJIEKTPOHHAS
MIPOCTPAHCTBE
IIKOJIa
Poccuiickas
95  IlIpocteifmue 3aqa9n ¢ BEKTOpAMHU AJIEKTPOHHAS
IIKOJIa
Poccuiickas
96  IlIpocrteiimue 3a1a9u C BEKTOpAMHU JJIEKTPOHHAS
IIKOJIa
Poccuiickas
97 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu BIIEKTPOHHAS
IIKOJIa
Poccuiickas
98  Ilpocreiimue 331291 ¢ BEKTOpaMHU ANEKTPOHHAS
IKOJIa
99 O0001eHre U cUCcTEMaTU3ALNS 3HAHUI Poccuiickas




AJIEKTPOHHAS
IIKOJIa

Poccuiickas
100 | OO6oOuieHne U cUCTEeMaTH3AIMS 3HAHUH 1 AIIEKTPOHHAs
IIKOJIa
Poccuiickas
101  OO6oOuieHne 1 cucTeMaTH3aIMs 3HAHUH 1 ANIEKTPOHHAS
IIKOJIa
Poccuiickas
102 = OO6oOuieHne M CUCTEeMAaTH3AIMs 3HAHUH 1 AIIEKTPOHHAS
IIKOJIa

OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 ) 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabubie = IIpakruueckue
n/n yp Bcero p p u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa HA 1 Poccuiickas
IJIOCKOCTH U B ITpocTpaHcTBe" JJIEKTPOHHAS ILIKOJIA
2 [ToBTOpenue Temsl "CkansgpHoe IPOU3BEACHNE 1 Poccuiickas
BEKTOpPOB" 3JIEKTPOHHA ILIKOJIa
3 [ToBTOpenue Temsl "BbrunciieHne yria Mexay 1 Poccuiickas
BEKTOpaMH B IpOCTpaHCTBE" JJIEKTPOHHAS ILIKOJIA
4 [ToBTOpEHUE TeMBbI Y paBHEHHE MTPSIMOH, 1 Poccuiickas
MPOXOASIIEeH uepe3 1Be TOUKHU" 3JIEKTPOHHAS ILKOJIa
5 VYpaBHEHME IIIOCKOCTH, HOPMaJlb, YPABHEHHE 1 Poccuiickas
IJIOCKOCTH B OTPE3Kax AJIEKTPOHHAS IIKOJIa
6 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, YPaBHEHHE 1 Poccuiickas
IJIOCKOCTH B OTPE3Kax AJIEKTPOHHAS IIKOJIa
Poccuiickas
7 BekropHoe nmpousBeneHue 1
JIEKTPOHHAs IIKOJIa
8 JInHeliHbIE HEPABEHCTBA, TMHEHHOE 1 Poccuiickas
IIPOrpaMMUpPOBaHHE AJIEKTPOHHAS IIKOJIa
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1 Poccuiickas
IIPOrpaMMHUPOBAaHHE AJIEKTPOHHAS IIKOJIA
10 AHaIUTHUYECKHE METO/IBI pacuéTa yriia Mexmay 1 Poccuiickas
MPSIMBIMUA B MHOTOTpaHHHKaX AJIEKTPOHHAS IIKOJIa
11 AHaIMTUYECKHE METOBI PACUETa YIJIa MEXKIY 1 Poccuiickas
IJIOCKOCTSIMU B MHOT'OTPaHHUKAX AJIEKTPOHHAS IIKOJIA
12 dopMyia pacCTOSTHUA OT TOYKH JI0 TUIOCKOCTH B 1 Poccuiickas
KOOpAMHATax AJIEKTPOHHAS IIKOJIA
13 HaxoxneHue pacCTosIHUM OT TOYKHU 10 1 Pocculickas
IJIOCKOCTH B KyOe 3JIEKTPOHHAS ILIKOJIA
14  HaxoxaeHue pacCTOSHHMA OT TOYKH JI0 1 Poccuiickas




IIJIOCKOCTH B IIPABUJIbHOW ITMPAMHUJIE

QJICKTPOHHA IIKOJIa

Kontposbhas pabota "AHamuTudeckas

Poccuiickas

15
reomeTpus” JJIEKTPOHHA ILIKOJIA
16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE Poccuiickas
MHOT'OTPaHHUKH 3JIEKTPOHHAS ILKOJIa
Poccuiickas
17  CeueHus MHOTOTPaHHHKOB: METOJ CJIE/I0B
AJIEKTPOHHAs 1IKOJIa
18 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE Poccuiickas
IIJIOCKOCTH, TIEPECEeYEHUs MPSIMBIX U MJIOCKOCTEHN 3JIEKTPOHHAS ILIKOJIa
19 [TapanyenpHble NpsIMbIE U MIJIOCKOCTH: Poccuiickas
napajulesIbHbIE CEYEHHUS AJIEKTPOHHAS IIKOJIa
20 [TapanienpHble NPSIMBbIE U MIJIOCKOCTH: PACUET Poccuiickas
OTHOUIEHUH JJIEKTPOHHAS [IKOJIA
21 [TapamtenpHble NpsIMBIE U IIJIOCKOCTH: YIJIBI Poccuiickas
MEXY CKPEIIMBAOUIUMUCS MPSIMBIMU 3JIEKTPOHHAS IIKOJIa
IlepnieHIUKyNApHBIE MIPSIMBIE U TUIOCKOCTH:
op  CTAHTAPTHDIC Maphl MEPHEHNKYIAPHBIX Poccuiickas
IJIOCKOCTEHN U MPSMBIX, CHMMETPHUH AJIEKTPOHHAS IIKOJIa
MHOTOTPaHHUKOB
23 [IepnenquKynsipHbIEC IPSAMBIE U TUIOCKOCTH: Poccuiickas
TEOpeMa O TPeX NEPIEHANKYIIIpax 3JIEKTPOHHAS IIKOJIa
24 [lepnieHIUKyNpHBIE MIPSIMBIE U TUIOCKOCTH: Poccuiickas
BBIUMCIICHUS IJTMH B MHOTOI'PaHHUKAX AJIEKTPOHHAS IIKOJIa
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB .
p Ly T ’ Poccuiickas
25  (dopmymsl s miomanei, cooopaxeHus
AJIEKTPOHHAS IIKOJIa
noo6ust
IToBTOpEHME: MIIOIA MHOTOYTOJIBHUKOB .
p HHazH v 4 ’ Poccuiickas
26 | GopMysIBI IS TIOMIAICH, COOOpaKCHUS
AJIEKTPOHHAS IIKOJIa
o400
IToBTOpEHME: MIOIMA MHOTOYTOJIbBHUKOB .
p Hat b T ’ Poccuiickas
27 | dhopmyabl 1S TUIOMAAEH, COOOPaKEeHUSI

noxodus

SJICKTPOHHAs IIKOJIa




[Imomaau ceyeHrii MHOTOrpaHHUKOB: TUIOLIAIU

Poccuiickas

28 | TOBEpXHOCTEH, pa3pe3aHus Ha YacTH,
AJIEKTPOHHAs 1IKOJIa
COO0paKeHHsI MOA00MS
[Tnomaau ceyeHnit MHOTOTPAaHHUKOB: TIOIATN .
. Poccuiickas
29  TNOBEpPXHOCTEH, pa3pe3aHus Ha YacTH,
AJIEKTPOHHAs 1IKOJIa
COOOpaKEeHHSI TIOTO0MS
30 Kontposnbnas padota "[loBropenue: Poccuiickas
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAHHUKOB" JJIEKTPOHHAS ILIKOJIA
31 O06béM Temma. O6beM PSIMOYTOJIBHOTO Poccuiickas
napajuiesienuneaa ANEKTPOHHAS MIKOJIA
30 3anaun 00 yaABOCHUHU KyDa, 0 KBaapaType Kyoa; Poccuiickas
O TPUCEKIIMH YTJIa AJIEKTPOHHAS IIKOJIa
33 CrepeomeTpruecKkue 3aa4u, CBsI3aHHbBIE C Poccuiickas
00BEMOM MPSIMOYTOJIBHOTO MapaJuieenune1a ANEKTPOHHAS MIKOJIA
[IpukitagHble 3a1a4m, CBSI3aHHBIE C .
N Poccuiickas
34 | BpIUMCIIEHHEM 00BEMA MPSIMOYTOIBLHOTO
AJIEKTPOHHAS IIKOJIa
napajuiesenumneaa
N . Poccuiickas
35  OO0BEM npsMOH TPU3MBI
3JIEKTPOHHAS IIKOJIa
36 CrepeomeTpuuecKkue 3aauu, CBSI3aHHbIE C Poccuiickas
BBIYUCIICHHEM 00BEMOB TIPSIMOI TIPU3MBI AJIEKTPOHHAS IIKOJIa
37 [Ipuknanueie 3a1a4un, CBsI3aHHBIE C 00BEMOM Poccuiickas
MPSIMOM TPU3MBI AJIEKTPOHHAS IIKOJIa
Beruuciienne 06EMOB Tell C TOMOIIBIO .
N N . Poccuiickas
38 | ompenenérnoro naTerpasia. O0bEM HaKJIOHHON
AJIEKTPOHHAS IIKOJIa
MIPU3MBbI
39 Brruncinenue 006EMOB TEN ¢ ITOMOILBIO Poccuiickasa
omnpeaenéHHoro uurerpaina. O0bEM Mupamu bl AJIEKTPOHHAS IIIKOJIa
40 dopmyna 06béMa nmupamuibl. OTHOIIEHUE Poccuiickas
00BEMOB MMUPAMU/I C OOIITUM YTIIOM AJICKTPOHHAS IIIKOJIa
a1 dopmyna 00bEMa mupamuabl. OTHOIICHHE Poccuiickas

00BEMOB MUPAMUJI C OOIINM YTIIOM

QJICKTPOHHAs IIKOJIa




42 CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIE C Poccuiickas
00BbEMaMH HAKJIIOHHOW MTPU3MBI 3JIEKTPOHHAS ILIKOJIa
43 CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIE C Poccuiickas
00BEMaMH MUPaMUJIbI 3JIEKTPOHHAS ILIKOJIa
44 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN", Poccuiickas
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI DJIEKTPOHHAS IIKOJIa
45 [Tpuknaaneie 3agaun no reme "O6bEMBI TEN", Pocculickas
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI 3JIEKTPOHHA ILIKOJIa
16 [Ipumenenune 00bEMOB. BerunciaeHue Poccuiickas
pacCTOSAHUS 10 TIOCKOCTH AJIEKTPOHHAS IIKOJIa
47  KonrtponbHas padota "O6bEM MHOrOrpaHHHUKA" Eﬁng;;}ﬁ; .
48 LhLHHHHqueCKaf]IOBerHOCTB,06p33yKHHH€ Poccuiickas
LHUJIMHIPUYECKOU MOBEPXHOCTH 3JIEKTPOHHAS ILKOJIa
49 Hunuaap. [IpsMoit KpyroBon HUIMHIP. Poccuiickas
[moniaap MOBEPXHOCTH WJIMHAPA AJIEKTPOHHAS IIKOJIa
50 Konunyeckas noBepXHOCTb, 00pa3yromiye Poccuiickas
KOHMUYECKOU nmoBepxHocTu. Konyc 3JIEKTPOHHAS IIKOJIa
51 CeueHure KOHYyca IJIOCKOCTBIO, TapaJlIeIbHOU Poccuiickas
TJTOCKOCTH OCHOBAHHUSI AJIEKTPOHHAS IIKOJIa
52 YceqFHHLH?I KoHyC. M300pakeHre KOHYCOB U Poccuiickas
YCEYEHHBIX KOHYCOB AJIEKTPOHHAS IIKOJIa
53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM Poccuiickasa
MOBEPXHOCTU KOHYCA AJIEKTPOHHAS IIKOJIa
54 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM Poccuiickasa
MOBEPXHOCTH KOHYCA AJIEKTPOHHAS IIKOJIa
CrepeoMmeTpriecKHe 3a1a4u Ha I0Ka3aTeIbCTBO .
55 | ¥ BBIYHCIIEHUE, IOCTPOCHUEM CEUCHUIA Poceuiickas
AJIEKTPOHHAS IIKOJIa
HWIMHAPA, KOHYCA
CrepeomeTprueckue 3ajauM Ha I0Ka3aTeIbCTBO .
N Pocculickas
56 | ¥ BBIYHCIICHUE, IOCTPOCHUEM CEUCHUIA

AJIMHIpPA, KOHYCa

SJICKTPOHHAs IIKOJIa




Poccuiickas

57 | IlpuknagHble 3a7a4u, CBSI3aHHbIE C IUIMHIPOM
AIIEKTPOHHAS MIKOJIa
Pocculickas
58  IIpuknaaHble 3a7a4u, CBI3aHHBIE C IIMIMHIPOM
AIIEKTPOHHAS MIKOJIa
Poccuiickas
59  Cdepa u map
AJIEKTPOHHAs 1IKOJIa
[lepeceuenue cdepbl U mapa ¢ MIOCKOCTHIO. Poceuiickas
60  Kacanwue mapa u cepsl III0CKOCThI0. Bua u
ANIEKTPOHHAS IIKOJIa
n300pakeHue mapa
[lepeceuenue cepbl 1 M1apa ¢ IOCKOCTHIO. Poceuiickas
61  Kacanwue mapa u chepsl II0CKOCThI0. Bua u
AJIEKTPOHHAs IIKOJIa
n300pakeHue mapa
62 VYpasaenne chepsl. [Lomans chepsr u eé Poccwiickas
yacte ANEKTPOHHAS MIKOJIA
Poccuiickas
63 Cummerpus chepsl u mapa
3JIEKTPOHHAs LIKOJIA
CrepeoMeTpHuecKre 3ajaui Ha 10Ka3aTeIbCTBO Poceniickas
64  u BBIYHCIICHHE, CBSI3aHHBIE CO CEpOil U mIapom,
. ANIEKTPOHHA IIKOJIa
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO
CrepeoMeTpHuecKre 3aJa4ui Ha 10Ka3aTeIbCTBO Poceniickas
65 U BBIYHCIICHHE, CBSI3aHHBIE CO CEpoil U mapom,
. ANIEKTPOHHA IIKOJIa
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO
66 [TpuknaaHble 3aauu, CBA3aHHbIE CO chepoil u Poccuiickas
apom AJIEKTPOHHAS IIKOJIa
[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH, Poceniickas
67  BBIUUCIICHUS B OKPY>KHOCTHU, CTaHIapTHBIE
S AJIEKTPOHHAS IIKOJIa
68 Pa3znnynble KOMOMHALIMY TeJ BpallleHus 1 Poccuiickas
MHOTOTPaHHHKOB AJIEKTPOHHAS IIKOJIa
69 3agaum o Teme ""Tena U MOBEPXHOCTH Poccuiickas
BpatieHus" AJIEKTPOHHAS IIKOJIa
70 | Bamgauu mo Teme "Tena U MOBEPXHOCTH Poccuiickas




BparuieHus"

QJICKTPOHHA IIKOJIa

KontposbHas padota "Tena u moBepXHOCTH

Poccuiickas

& BpaieHus" JJIEKTPOHHA ILIKOJIA

79 O0béM mumuHIpa. Teopema 06 00bEME TPSIMOTO Poccwiickas
HWIMH]IpA AIIEKTPOHHAS MIKOJIa

73 Brrancienre 00bEMOB TEJI C IIOMOIIBIO Poccuiickas
omnpenenéuHoro uarerpana. O0sEM KoHyca JJIEKTPOHHA ILIKOJIA

74 [Inouiaayu 60KOBOM U MOITHON OBEPXHOCTH Poccuiickas
KOHYca ANEKTPOHHAS MIKOJIA

75 CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C Poccuiickas
BBIYHCIICHHEM 00bEMOB IIWIIMH/IPA, KOHYCa AJIEKTPOHHAS IIKOJIa

76 [Ipuknagneie 3agaun H(i TeMﬁ "OO0BEMBI U Poccuiickas
TIJIOIA M TTOBEPXHOCTEH Tel AJIEKTPOHHAS IIKOJIa
OO0BéM mapa u mapoBoro cexropa. Teopema 00
o0BEme mapa. [Trnomane chepsl. .

77 | CrepeoMeTpHYECKHUE 3a/1a4H, CBI3AHHBIC C Poccuiickas
BBIUHCIICHHEM 00bEMOB II1apa, apOBOTO PJICKTpOMHAA HHKoa
CEerMeHTa M IIaPOBOT0 CEKTOpa
[Tpuknagueie 3agaun no Teme "OOBEMBI TEN",

+g | CBA3AHHBIC C 00BEMOM I11apa U TIIOIIAIBI0 Poccuiickas
c¢epbl. COOTHOLIEHUS MEXY TUIOLIAIMU JJIEKTPOHHAS ILIKOJIA
MOBEPXHOCTEN U 00bEMAMHU MOTOOHBIX TET
[Tomo6HbIe Tena B mpocTpaHCcTBe. M3MeHeHHe

79 00béMma ripu mogoouu. CTepeoMeTpruIecKre Poccuiickas
3a/la4d, CBSA3aHHbBIE C BBIYMCIEHHEM 00BEMOB AJIEKTPOHHAS IIKOJIa
TeJ ¥ TUIONIA/IeH MOBEPXHOCTEH

80 KonTponbhas padota "[nomanu noBepxHocTr Poccuiickas
1 00BEMBI KPYTIIBIX Ted" AJIEKTPOHHAS IIKOJIa
JIBrxenus npoctpancTBa. OTOOpaKeHUS. .

81  JiBwxeHwus u paBeHCTBO ¢uryp. OOmme Pocentickas
CBOMCTBA JBUKEHUN PJICKTPOTHA HHKoTa

82 Bupl nBukeHuil: napauiebHbIN IEPEHOC, Poccuiickas

OCHTpaJIbHasA CUMMCTpPU, 3CPKaJIlbHasid

QJICKTPOHHAs IIKOJIa




CUMMETpHUS, IOBOPOT BOKPYT IIPSIMOMI

[IpeobpazoBanus noxoowus. [Ipsmas u chepa

Poccuiickas

83 .
Oiinepa AJIEKTPOHHAs 1IKOJIa

84 I'eomerpuyeckue 3a1a4n Ha IPUMEHEHHE Poccuiickas
JIBUKCHHUSI AIIEKTPOHHAS MIKOJIa

85 Kontposnbnas 'I')a60Ta "BekTopsl B Poccuiickas
IIPOCTPAHCTBE AJIEKTPOHHAs 1IKOJIa
Oo6o06maromee nmoBTopenue 11 moHsTHH U

86 METOJIOB Kypca reOMeTpUI/II/'I' 10-11 xnaccos, Poccuiickas
cucreMmarusauus 3Hanuii: "l[lapamiensHocTh AJIEKTPOHHAs IIKOJIa
MPSMBIX U IJIOCKOCTEH B IPOCTpaHCTBE"
O6o06maromee moBTopeHue 11 MOHITHI 1

g7  METOI0B Kypca reOMeTpuHI/'I' 10-11 xnaccos, Poccuiickas
cUCTeMaTu3alus 3HaHuii: "BekTopbl B ANEKTPOHHAS IIKOJIa
npocrpaHcTee”
Ob6o06maromiee noTopeHue 11 noHATU U

gg | METOZOB Kypca reOMeTpVI/H/'I' 10-11 xnaccos, Poccuiickas
cucTeMaTu3anus 3HaHui: "BekTopsl B ANEKTPOHHAS MIKOJIa
npocrpaHcTee”
O6o6mmatonee nopropenue 11 nonsruii u

89 METOJIOB Kypca FeOMeTpUI/II/'I' 10-11 xnaccos, Poccuiickas
cucteMaTtuzanus 3Hanuii: "O0bem AJIEKTPOHHAS IIKOJIa
MHOrOrpaHHuka"
Oo6o06maromiee noropenue 11 noHATUH 1

gp  METon0B Kypca reOMeTva/H/'I' 10-11 kmaccos, Poccuiickas
cucreMaTrusanus 3HaHui: "O0bem ANEKTPOHHAS IIKOJIa
MHOT'OrpaHHHuKa"
O6o61maromiee nopropenue 11 noustuii u

91 METOJIOB Kypca reOMeTpuHI/'I' 10-11 knaccos, Poccuiickasa
cucreMmarusanus 3HaHui: "Ilnomanu AJIEKTPOHHAS IIKOJIa
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Tel"

9o O6o6matomee mopropenue 11 nonsruii u Poccwiickas

MeTOJI0B Kypca reometpun 10—11 kmaccos,

OJICKTPOHHAs IKOJIa




cucteMaTtu3anus 3Hanuit: "[lnomanu
MTOBEPXHOCTU U 0OBEMBI KPYTJIIbIX Ten"

93 HToroas KOHTpOJIbHASA paboTa 1 Pocculickas
(mpoMexXyTO4Hast aTTecTaLusl) JIEKTPOHHAs LIKOJIA
94 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3 AL 1 Poccuiickas
3HAHUU 3JIEKTPOHHAS LIKOJA
95 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHA 1 Poccuiickas
3HaHUH 3JIEKTPOHHAs LIKOJIA
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U .
R Poccuiickas
96 e ponb B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX 1
. 3JIEKTPOHHAs LIKOJIA
Y KOMITBIOTEPHBIX TEXHOIOTUH
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U .
R Poccuiickas
97  e€ ponb B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX 1
. 3JIEKTPOHHAs LIKOJIA
Y KOMITBIOTEPHBIX TEXHOIOTUH
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU H .
R Poccuiickas
98 e poiab B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX 1
. 3JIEKTPOHHAs LIKOJIA
Y KOMITBIOTEPHBIX TEXHOJIOTUN
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU H .
R Poccuiickas
99 e poiab B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX 1
. 3JIEKTPOHHAs LIKOJIA
Y KOMITBIOTEPHBIX TEXHOJIOTUN
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH H .
R Poccuiickas
100 | e€ posb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX 1
. AJIEKTPOHHAs IIIKOJIA
Y KOMITBIOTEPHBIX TEXHOIOTHN
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH H .
R Poccuiickas
101 | e€ posib B pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX 1
. AIIEKTPOHHAS IITKOJIA
Y KOMITBIOTEPHBIX TEXHOIOTHN
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH H .
R Poccuiickas
102 | e€ posib B pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX 1
. AIIEKTPOHHAS IITKOJIA
Y KOMITBIOTEPHBIX TEXHOJIOTHI
OBHIEE KOJIMYECTBO YACOB 11O 102

ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Marematuka. ['eomerpusi, 10 xmace/ Mep3msk A.I'., Homuposckuii [I.A., [Tonskos B.M.; o
penakuueit [Togonbckoro B.E., O0miecTBo ¢ orpaHH4eHHON OTBETCTBEHHOCTHIO M3maTenbckuii
nentp «BEHTAHA-TPA®»; Aknroneproe obmectBo «M3narensctBo «IIpocBerienney

* Maremaruka. I'eomerpus, 11 kimacc/ Mepsnsik A.I'., Homuposckuii JI.A., [TonsikoB B.M.; mox
penakmueii [Togonsckoro B.E., O0miecTBo ¢ orpaHHueHHON OTBETCTBEHHOCTHIO M3 1aTeIbCKIiA
nenTp «BEHTAHA-I'PA®y»; Axunonepuoe o6mectBo «M3narensctBo «IIpocBemenue

* MaremaTuka: anredpa 1 Hayajia MaTeEMaTHUECKOIo aHalln3a, reomeTtpus. ['eometpus, 11
kiacc/ CmupHoB B.A., CmupnoBa .M., O011ecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO
«101] MHEMO3M1HA»

» Marematuka: anrebpa 1 Hayaia MaTeMaTHYECKOro aHanusa, reometpus. ['eometpus, 11
kiacc/ I'yceB B.A., Pyoun A.T'., O0mmiecTBO ¢ OrpaHMYeHHONW OTBETCTBEHHOCTHIO «baaccy

* 'eomerpus. 10-11 knmaccel: yueOHUK 111 00pa3oBaTenbHbIX opranu3anuii / Atanacss JI. C.,
byty3os B. @., Kagomues C. b. u np. M. : [Ipocsemienue, 2019.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
* Poccuiickuii mopTaji OTKpeITOro oopasosanus http://www.openet.edu.ru/

» OenepalibHbIIl MHCTUTYT MEIaroruuecKux u3mepenuit http://www.fipi.ru/

* [Topran uadopMaMoOHHON MOAACPKKHA EIHHOTO rocy1apCTBEHHOTO K3aMeHa
http://www.ege.edu.ru/

* MOCKOBCKHIA IIEHTP HEMPEPHIBHOTO MaTeMaTu4eckoro oopasosanus http://www.mccme.ru/
* Equnas xomteknus udpoBeix oOpa3oBarenbHbIX pecypcos http://school-collection.edu.ru/
* Caiit YMK CMmupHoBbIX 110 reomerpun st 7-11 kimaccos http://geometry2006.narod.ru/
I'eomeTpust — 3JIEKTPOHHBII
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