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ITOSACHUTEJ/IbHASA 3AITNCKA

FeomeTpusi siBsieTCSi OJHUM U3 0a30BBIX KYpCOB HAa YPOBHE CpeJHEro
ob11ero 06pa3oBaHus, Tak KaK 00eCreurnBaeT BO3MOXKHOCTb U3yUeHUsl AUCIIUTIINH
eCTeCTBEHHO-HAayYHOW HarpaB/le€HHOCTU W TIpeIMETOB T'YMAaHUTAPHOTO LMKJa.
[TockosbKy ~ JloTWYeckoe — MbllluieHHWe,  (opmupyemMoe  TMpuU  U3yUeHUM
00yUaroIIUMUCs TIOHSITUNWHBIX OCHOB TeOMEeTPUH, MPH [l0Ka3aTelbCTBe TEeOpeM U
MOCTPOEHUU LIeTIOUYKH JIOTUUeCKUX YTBEepP)KAEeHUM TIpU pellleHUd TeOMeTpUUeCcKux
33/lay, yYMeHWe BbIIBUraTb U OINpPOBEpraTb TUIIOTe3bl HEMOCpPe[CTBEHHO
WCTIOJTb3YIOTCSl TIPY PellieHUM 3a/lay eCTeCTBeHHO-HAayYyHOro L[MKJa, B YaCTHOCTU
(¢r3nuecKux 3asau.

Llenb ocBoeHus MporpaMMbl yueOHOT0 Kypca «['eomeTpusi» Ha yriyO1éHHOM
ypOBHE — pasBUTHe WHUBUAYAJbHBIX CIIOCOOHOCTeH O00ydJaromuxcsi TIpu
M3y4yeHWH TeOMeTpUH, KaK COCTaBJIsitollel rpeiMeTHOU obsacTu «MaTemaTuka U
uHpopMaTKa»  depe3  obecrieueHWe  BO3MOXKHOCTM  TpuobOpeTeHusi U
WCIIO/Ib30BaHusI  Oojlee  T/IyOOKMX TeOMETPUUYECKUX 3HAaHUM U JeHCTBUH,
CelUPUUHBIX TeOMeTPHH, U HeOOXOAUMBIX [jis yCIelTHOro MpodecCHoHaTLHOTO
o0Opa3oBaHUsl, CBSA3aHHOT'O C UCTIO/Ib30BaHMEM MaTeMaTHKHU.

[MpuopuTeTHBIMU 3a/jlauaMy Kypca TeOMeTpUM Ha YriyOJéHHOM YPOBHe,
PACIITUPSIOMIVMU ¥ YCATUBAIOIIIUMH KYpC 6a30BOTO YPOBHS, SIBJISTIOTCS:

pacilvpeHue TNpeACTaBlieHUs] O TeOMEeTPUU KaK 4aCTh MUPOBOU KyJbTYPhI U
dbopMHpOBaHKe 0CO3HAHKS B3aUMOCBSI3U FeOMETPUM C OKPY KaroIIUM MUPOM;

dbopMrpoBaHUe TIpe/iCTaBAeHUs] O TPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEMUIIIMX MaTeMaTUUeCKUX MOjesIsiX, TO3BOJISIOIIUX OINUChIBaTh W U3y4daTh
pa3Hble SIBJIEHUsI OKPY>KatoIllero Mypa, 3HaHve MOHSITUMHOTO arirapaTa 1o pasfeiny
«CtepeomeTpusi» yueGHOT0 Kypca reoMeTpuy;

dopmMupoBaHHe ~ yMeHUsl  BjaZileTb ~ OCHOBHbIMHA  TOHSITUSIMH O
TIPOCTPAaHCTBEHHbIX (Urypax W WX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TeOpeM,
dbopMyn1 U yMeHHWe UX TNPUMEHSITb, YMEHHUs [J0OKa3biBaTb TeOPeMbl W HaxXO[WUThb
HecTaH/JapTHbIe CIIO0COOBI pellieHus 3a/ay;

dbopMrpOBaHre YMeHUsl pacrio3HaBaTh Ha UepTeXkax, MOJe/siX U B peaibHOM
MHpe MHOTOTDaHHMKKM W Teja BpallleHusi, KOHCTPYUPOBAaTb TreoMeTpUuecKue
MO/ie/y;

dbopMrpOoBaHre TIOHMMaHUSI BO3MOYKHOCTU aKCHOMAaTUUeCKOTO MOCTPOeHUs
MaTeMaTUueCKUx Teopuid, (opMUpOBaHWe MOHUMaHUsSI POMU aKCUOMAaTHKW TIpU
TIPOBEJIEHUU PaCCY K eHUN;

dbopMUpOBaHre yMeHUsl BafleTb MeTOJaMH J0Ka3aTelbCTB W aJrOpPUTMOB
pellleHUsi, YMeHHsI UX TIPUMEeHSTb, MPOBOAUTH J[OKa3aTejbHble pacCyKAeHUs B
X0/ie pelleHUs] CTepeoMeTPUUeCKUX 3aZiau U 3a/jau C IPaKTUUeCKUM CO/lep>KaHueM,
dbopmMupoBaHre TIpe/CTaBlAeHUss O HeoOXOAWUMOCTH  O0Ka3aTe/lbCTB  TIPH



000CHOBaHWY MaTeMaTUUeCKUX YTBEP)KJE€HUI U POJId aKCHOMAaTUKH B TIPOBeJeHUH
JeAYKTUBHBIX PacCyKJeHUMH;

pa3BUTHE U COBEpIIEHCTBOBAaHWE HWHTE/JIEKTya/lbHIX M  TBOPYECKUX
criocoOHOCTeM 00yYaroLuXcsi, TTI03HABaTeIbHOM aKTUBHOCTH, WCC/Ie[0BaTeIbCKUX
yMeHUM, KPUTUUHOCTHU MBILLLIEHUS, MHTepeca K U3yUeHUI0 TeOMeTpul;

dbopMupoBaHre (PYHKIIMOHA/IBHOM T'PaMOTHOCTU, peJieBaHTHOU TeOMEeTPUMU:
yMeHUsI pacrio3HaBaThb TIPOSIB/IEHUSI TeOMEeTPUYEeCKUX TIOHSITHM, OOBEeKTOB U
3aKOHOMEPHOCTell B peaslbHbIX )KU3HEHHBIX CUTyalUsiX U TMPU W3YYeHUU APYTUX
yueOHBIX TIPeIMETOB, TIPOSIBJIEHHS  3aBUCHMOCTe U  3aKOHOMEPHOCTeH,
MO/Ie/IMPOBaHUsl peaibHbIX CUTYalWid, MCC/Iel0BaHUs TIOCTPOEHHBIX MOjeseH,
VHTepIipeTaLyy Mo/TyuYeHHbIX pe3y/IbTaToB.

OCHOBHBIMH COZiep>KaTe/TbHbIMU JIMHUSAMU yueOHOro Kypca «['eomeTpusi» B
10-11 «kmaccax sBisAwOTCA: «lIpsiMble ¥ TUVIOCKOCTM B MIPOCTPAHCTBE»,
«MHororpaHHukn», «Tema BpamjeHusi», «BekTopel ¥  KOOpPAWHATBI B
TIPOCTPAHCTBe», «[IBMKEHUS B TIPOCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TpeboBaHMe «yMeTb OIEpPUPOBAThH
TIOHSATUSIMW», PeJIeBaHTHBIMU TeOMeTpUM Ha yTayO/IéHHOM ypoBHe 00yueHHs B
10-11 kaccax, OTHOCHTCSI KO BCEM COZieprKaTebHBIM JTMHUAM yueOHOro Kypca, a
dbopmMupoBaHHe JIOTUUECKMX YMEHMM pacrpejie/isieTcss He TOJbKO TI0
cofiep>KaTebHbIM JIMHUSIM, HO U 10 rojam obyuenusi. Cozep>kaHue obpa3oBaHus,
COOTBETCTBYIOII[ee TIPeIMETHBIM pe3y/bTaTaM ocBoeHusi PezepanbHON paboueit
TIpOrpaMMbl, pacripefie/iEHHbIM TI0 TOZaM O0y4eHUsl, CTPYKTypPHPOBAHO TaKUM
o0pa3oM, uToObI KO BCEM OCHOBHBIM, TIPUHLIMITAAIBHBIM BOTIPOCaM 00yuaroruecs
obpalfasmMch  HEOJHOKPaTHO. OTO T03BOJISeT OPraHW30BaTh  OBJafIeHHUEe
reoMeTpUUYeCKMMU MOHSATHUSMU U HaBbIKaMU T10C/Ie[JOBaTeIbHO U MOCTYIATe/TbHO, C
coOro/ieHreM TPUHIIUIA TIPeeMCTBeHHOCTH, a HOBbIe 3HaHUS BK/IIOUATh B OOIIYIO
CUCTeMy TeOMeTpUYeCKUX TMpe/CcTaB/ieHni 00yuaroluXcs, pacilivipsisi U yriayosss
eé, 00pa3ys MpouHble MHOXKeCTBEHHbIE CBSI3U.

[Tepexo/ K U3y4eHUIO TeOMeTPHH Ha yTy0/16HHOM YPOBHE T03BOJISIET:

co3jatb  ycioBusi A AuddepeHuyaluu  o0yueHUs, OCTPOEHUs
VHAUBUya/lbHbIX ~00pa3oBaTe/ibHbIX TporpamMM, oOecreunTb yriay6iéHHoe
M3yueHre reOMeTPUH KaK COCTaBJIsiOIIel yueOHOTo rpeMeTa «MaremaTrKay;

MO/ITOTOBUTE O0YyYaroIuxcsi K TIPOJO/DKEHUI0 W3YUeHWs] MaTeMaTUKUA C
yuétoM BbIOOpa Oyaymieii mpodeccun, obecrieuriBasi MPeeMCTBEHHOCTb MEXIY
o01MM 1 ripodeccroHaTbHBIM 00pa3oBaHueM.

Ha wu3yueHue yueGHOro Kypca «['eomeTpusi» Ha yryiyO/JEHHOM YpOBHe
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 vaca B Hezlennt0), B 11 kmacce — 102
yaca (3 yaca B Hejle/li0).



COAEPXXAHUE OBYUEHUA
10 KJTACC

IIpsiMbIe U IJIOCKOCTH B NPOCTPaHCTBe

OcHOBHble  TIOHATHA  CcTepeomeTpuu. Touka, T1ipsiMasi, IIJIOCKOCTD,
npocTpaHcTBO. [loHsiTMEe 00 akCMOMaTUUeCcKOM IIOCTPOEHUM CTepeoMeTpHUH:
aKCHOMBI CTepeOMEeTPUU U C/IefICTBUS U3 HUX.

B3avMmHOe pacriosiokeHue TIpsSMbIX B TIPOCTPAHCTBe: IepeceKaroluecs,
rapasulesibHble W CKpelluBarolyvecs: npsmble. [IpyW3Haku CKpeLjuBaroLuxCcs
npsiMbIX. [lapaniensHOCTh NPSMBIX Y IJIOCKOCTE B TIPOCTPAHCTBeE: Mapasule/bHble
IIpsIMbIe B [IPOCTPAHCTBE, [apa/ule/IbHOCTh TPEX IPSIMBIX, Napasljle/IbHOCTh MPSIMOM
U TuiockocTu. [lapasnnesnibHOe U LieHTpa/ibHOE TPOEKTUPOBaHUe, H300pakeHue
¢uryp. OCHOBHble CBOMCTBa TapasuyielbHOTO TIPOeKTHpOBaHuWs. M300pakeHue
¢buryp B mapasuiesibHOM MpPOeKLUKU. YTJ/bl C COHANpaB/ieHHbIMA CTOPOHAMMU, YTOJ
MeXZy NpssMbIMUA B IPOCTpaHCTBe. IlapasiesbHOCTb IJIOCKOCTeM: Iapasule/ibHble
TIJIOCKOCTH, CBOMCTBa napasiiesbHbIX TJIOCKOCTEM. [Tpocrelive
MPOCTPAaHCTBEHHblE (Urypbl HAa IUIOCKOCTH: TeTpasAp, Mapasulesenurie],
TOCTPOEHUEe CeUeHUM.

[lepnieHAUKYISPHOCTD NIPSIMOU U IIJIOCKOCTHU: IepIIeHAUKY/ISIpDHbIe TIPSIMble B
IIPOCTPAHCTBEe, TpsMble T[apasle/ibHble W TepreHJVKYJIApHble K IUIOCKOCTH,
MPU3HAK TMepPrHeHJUKYJISPHOCTU NPSIMOM U IUIOCKOCTH, TeopeMa O TMpsIMOM
TNepreHUKYIIPHON TI/IOCKOCTH. OpTtoroHansHoe [IPOEKTHpOBaHUe.
[lepnieHAUKY/IAp Y HAaKJIOHHbBIE: paCCTOSIHME OT TOYKM JI0 IJIOCKOCTH, PacCTOsSIHUe
OT TpsIMOM [0  IUIOCKOCTH, TpOeKUusi  (QuUrypel Ha  IJIOCKOCTb.
[lepneHAUKY/ISIPHOCTE  TUIOCKOCTEW: TIPU3HAK MEePHeHAWKYJSPHOCTH  [IBYX
IIJIOCKOCTel. TeopeMa 0 TPExX neprieHuKyJIspax.

YT/l B MPOCTPaHCTBE: yroa MeXAy MPpsSMOM U IUIOCKOCTBIO, ABYTDaHHBIU
yTOJ, JIMHEWHBbIM yTO/ ABYTPAaHHOrO yrja. TpéXrpaHHbl U MHOTOTDaHHbIE YIJIbI.
CBoKCcTBa TIJIOCKMX YIJIOB MHOrorpaHHoro yria. CBOWCTBa TUIOCKMX H
[BYIPaHHBIX YIJIOB TPEXIPaHHOro yria. TeopemMbl KOCMHYCOB U CUHYCOB [JISl
TPEXTPaHHOIO YIJIa.

MHororpasHHuUKH

Buzibl MHOrOrpaHHMKOB, pasBépTka MHOrorpaHHuka. Ilpusma: n-yrosibHas
NpY3Ma, TpsiMasi ¥ HaK/JIOHHasi TIpU3Mbl, O0OKOBasi U TI0/THasi TIOBEPXHOCTh MPU3MBI.
[Tapannenenunesn, TIpsSMOYTO/IbHBIA — Tapajulefienumnes; YW  ero  CBOUCTBA.
Kparuaiiiivie TmyTM Ha T[OBEPXHOCTM MHOrOrpaHHMKa. Teopema Jiinepa.
[IpoctpaHcTBeHHass TeopeMa [ludaropa. Ilupamuza: n-yrosbHas nHUpaMuza,
npaBW/bHass W yceuéHHas mnupamubl. CBoiicTBa pébep U OOKOBBIX TrpaHei
IIpaBU/IbHOU NUpaMuzbl. IIpaBu/ibHbIe MHOIOIDaHHUKHU: IpaBUIbHAas IpU3Ma M



TpaBW/bHasi TIMpamMKZa, TpaBWIbHas TPeYrosbHasi MUPaMHa U TPaBUIbHBIN
TeTpa’ap, Kyb. IlpeacraBneHWe O TIPaBWIBHBIX MHOTOTPAaHHMKAaX: OKTas/p,
J0ZleKas/lp ¥ UKOCas/ip.

BbrunicsieHre 3/1eMeHTOB MHOTOTPAaHHHMKOB: pEOpa, JMaroHaid, YTJIblL
[Tnomager OOKOBOM ITOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH MPSMOM ITPU3MBI,
T7I0[aZlb OCHOBAaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TPSIMOM IIPU3MBI.
[Tnoijagsr OOKOBOW TIMOBEPXHOCTW U TIOBEPXHOCTH TPAaBWIbHOW MHMPaMU/IbI,
TeopeMa O IIOLIa/Id YCeUEHHOW NMMPaMU/bl.

CumMeTpusi B MPOCTPAaHCTBE. ODJIEMEHTbl CHMMETPDUM  TPaBUIbHBIX
MHOTOrpaHHUKOB. CHMMeTpusi B TMpaBWJIbHOM MHOTOTDaHHUKE: CUMMETDPUS
napasuiesienunezia, CAMMETPUsI TIPaBWIbHBIX TMPU3M, CUMMETPHUSI MPaBUIbHOMU
MMPaMU/IbI.

BeKTOpbI U KOOP/JUHATHI B IPOCTPAHCTBE

[ToHsITUSI: BEeKTOp B MPOCTPAHCTBE, HYJE€BOW BEKTOp, [AJIMHA HEHYJIeBOTrO
BEKTOpa, BEKTOPbl KOJUIMHeapHble, COHAMNpaB/eHHble W TPOTUBOIIOJI0KHO
HaripaBJ/ieHHbIe BeKTOPbI. PaBeHCTBO BEKTOPOB. [IelCTBUSI C BEKTOPaMU: CI0’KEHUE
Y BblUMTaHUE BEKTOPOB, CyMMa HeCKOJIbKMX BEKTOPOB, YMHO)KeHUe BeKTOpa Ha
yncsio. CBOMCTBA C/10’KeHUsI BEKTOPOB. CBOMCTBa YMHO)KEHUSI BEKTOpa Ha 4YMCJIO.
[ToHATHEe KOMILIaHapHble BeKTOpPhI. [IpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamienenunesa. Teopema O pa3/loKeHMM BeKTOpa [0 TPéM
HEeKOMIUIaHapHbIM ~ BekTopaM. [IpsgmoyrosbHasi  cucTemMa KOOpAWHAT B
npoctpaHcTBe. KoopauHaTel BekTOopa. CBSI3b MeXAY KOOpJWHaTaMd BeKTOpa U
KOOpJIMHaTaMd TO4YeK. YTon Mexay Bekropamu. CKassspHOe Npou3BeeHue
BEKTODOB.

11 KITACC

Teya BpalneHus

[MoHsATHS: LMIMHAPUUYECKasi TIOBePXHOCTb, KOHWUECKasi TIOBEPXHOCTb,
cepuueckass TOBEpXHOCTb, o0Opa3symoljue moBepxHocTeil. Tena BpalleHus:
IWIMHAD, KOHYC, yCeuéHHBI KOHyC, cdepa, miap. B3auMHoe pacronoxeHue
chepbl M TUIOCKOCTH, KacaresbHasi TIJIOCKOCTE K cdepe. V3o0paskeHue Ten
BpalljeHUsT Ha TVIOCKOCTH. Pa3BépTka LUAMHAPAa U KOHyca. CummeTpusi cdepsl U
m1apa.

O6béM. OcHoBHBIe cBoiicTBa 00BéMOB Ten. Teopema 006 00BEMe
NPSIMOYTO/IbHOTO  Tiapasuiesienunesa U ciaegctBus u3 Heé. OOBEM mpsiMmol U
HaAKJIOHHOM TPW3MbI, LUWIMHAPA, TMpaMuibl U KoHyca. O6BEM 111apa U I1apoBOTO
cermMeHTa.

KombuHaru Tes BpailleHWs: ¥ MHOTOTPAaHHUKOB. IIpu3ma, BrMcaHHasi B
[WIMHAD, OMWCaHHasi OKOJ0 LWauHApa. IlepeceueHue cdepsl W IMapa C
ruiockocThio. Kacanue 1iapa v cdepbl TIOcKoCThi0. [IoHSITHE MHOTOTrpaHHUKa,



OMUCAHHOTO OKOJI0 c(depbl, cdepbl, BIHMCAHHOM B MHOTOIPDAaHHUK WA TeJj0
BpalleHusl.

[Tnowaae MOBEPXHOCTH LMIMHAPA, KOHYyCa, MUIOIIaAb Cepbl U eé yacTeu.
[Mogobue B mpoctpaHcTBe. OTHOIIeHWEe OO0BEMOB, TIUIOLa/lell TIOBepXHOCTeH
nofobHbIx ¢uryp. [Ipeobpa3oBaHue mofo0usi, ToMoTeTus. PellleHue 3aja4 Ha
TIJIOCKOCTH C MCI0J/Ib30BaHUEM CTePeOMeTPUYECKHX METO/IOB.

[TocTpoeHre ceueHUI MHOTOIPaHHUKOB W TeJsl BpalljeHUsl: CeueHusl LIIMHpa
(mapasuiesibHO YW TEpPHEHAMKYJSIPHO OCH), CeYeHWsl KOHyca (IapasuiesibHble
OCHOBaHUIO U TIPOXO/ISAl[e uepe3 BepIlrHY), CeUeHUs 1l1apa, MeTO/bl IOCTPOEHHs
CeyeHUl: MeTOJ, C/ie/IoB, MeTO/, BHYTPEHHETO MPOEKTUPOBaHUs, MeTO/, TepeHoca
ceKylier MJIOCKOCTH.

BeKTOpbI M KOOPJAUHATHI B IPOCTPAHCTBe

Bexktopsl B mpocTtpaHcTBe. Omepand Haj, BeKTopaMu. BektopHoe
YMHO)XeHHe BeKTopoB. (CBOWCTBa BEKTOPHOIO YyMHOKeHHUs. [IpsMmoyrosbHas
cuCTeMa KOOp/IMHAT B MpocTpaHCTBe. KooparHaThl BeKTOopa. Pa3oskeHue BeKTopa
no 6a3ucy. KoopguHAaTHO-BEKTOPHBIM MeTOJ TPH pelLIeHMd TeOMeTPUUYeCcKhX
3a/1au.

JIBH)KeHMs B IPOCTPAaHCTBe

HBwxeHust mpocTpaHcTBa. OTobpaxkeHus. [BU)KeHUSI U PaBEHCTBO (QUTYP.
OO1e CBOKMCTBa [BW)KEeHUWA. Bwuabl ABWKEHUM: TMapaiellbHbIi TepeHoc,
L|leHTpa/ibHasi CHMMeTpHSsl, 3epKajbHasi CUMMETpPUS, TIOBOPOT BOKDPYT TPSIMOIA.
[Tpeo6pa3oBanus rmogobus. [Ipsimas u chepa Siinepa.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHAA YUYEBHOI'O KYPCA
«EOMETPHUSI» (YIVIYBJIEHHBII YPOBEHH) HA YPOBHE
CPEJHEI'O OBHIET'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpaxjaHCKOe BOCIUTaHHEe:

c(hopMHUPOBAHHOCTb IPAXKAAHCKON MO3ULIMK 00yUarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  YjJeHa  poccuiickoro  oOijecTBa,  IpeAcTaBAeHHE O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHUDOBAHUSI PA3/IMUHBIX CTPYKTYP, SIBJIEHUM,
TpoLeAiyp TpakAaHCKoro obirectBa (BBIOOPBI, OIPOCHI W JIPYroe), yMeHHe
B3aUMO/IEICTBOBAaTh C COLIMA/IbHBIMA MWHCTUTYTaMd B COOTBETCTBUM C UX
GYHKIUSIMHY U Ha3HaUeHUeM;

2) naTpuoTHUYeCcKOe BOCIUTAaHHe:

c(hOpMUPOBAHHOCTh POCCUMCKOMN TPaXK/IaHCKOW WAEHTUUHOCTH, YBa)KeHHUs K
TIPOLLJIOMY M HACTOSILeMy POCCHUMCKOW MaTeMaTWKH, LIeHHOCTHOEe OTHOIIeHWe K
JIOCTHYKEHHSIM POCCUHCKUX MaTeMaTUKOB M POCCUHCKOW MaTeMaTHUyeCKOU IIKOJIbI,
WCIO/Ib30BaHMe STHUX JOCTW)XKEHWW B J[PYIMX HayKax, TEeXHOJIOTUsiX, cdepax
9KOHOMUKUY;

3) AyXOBHO-HPaBCTBeHHOE BOCTIMTAaHHe:

OCO3HaHWe /IYXOBHBIX 1IEHHOCTeH POCCHUUCKOr0o Hapoza, chOpMHUPOBaHHOCTD
HPaBCTBEHHOT'O CO3HaHUs, 3TUUECKOrO TIOBeJIeHUSs], CBS3aHHOIO C MPAKTUYECKUM
TPUMEHEHUEeM [JOCTWKEHUM HayKhd W JesiTeJIbHOCTBI YUfHOro, OCO3HaHUe
JIMYHOTO BKJIa/la B TIOCTPOEHUE YCTOWUYUBOTO OYyyliiero;

4) 3cTeTYecKoe BOCIUTAHHeE:

JCTETUYECKOe OTHOLLIEeHWe K MHUpPYy, BK/IKOUas 3CTETHKY MaTeMaTu4ecKUX
3aKOHOMepHOCTel, 00BeKTOB, 3ajjau, pellleHuH, pacCy>KAeHUM, BOCTPUMMUHUBOCTD
K MaTeMaTUueCKUM acrieKTaM pPa3/IMuHbIX BUJOB UCKYCCTBa;

5) ¢pu3nueckoe BocnuTaHHUe:

c(hOpMUPDOBAaHHOCTb YMEHUSI TMPUMEHSITb MaTeMaTUueCKhe 3HaHUs B
WHTepecax 3/I0pOBOTo U 6e3omacHoro obpasa »KU3HH, OTBETCTBEHHOE OTHOIIIEHHEe K
CBOEMY 37I0pPOBBLIO (30pPOBOe TMUTaHWe, COAaHCHUPOBAHHBIA PEXUM 3aHATAA U
OT[bIXa, pery/sipHas ¢pu3nueckasi akTUBHOCTb), (DU3MUYECKOe COBEPLLIEHCTBOBAHUE
TIPU 3aHSITUSIX CTIOPTUBHO-03/]0POBUTEIBHOM /1eSITeTbHOCTHIO;

6) TpyAoBOe BociUTaHUE:

TOTOBHOCTb K TPYAY, OCO3HaHWe LIeHHOCTU TpyAoiobus, WHTepec K
pa3uuHbiM  cepaM  mpodeccHOHaTbHOM  JeATeJIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW U e€ TPUIOKEeHUSIMHM, YMeHHe COBepIllaThb OCO3HaHHBIA BBIOOP
Oyayiieii mpodeccid W peanM30BbIBaTH COOCTBeHHbIE JKHW3HEHHBbIE TIIaHBI,
TOTOBHOCTH U CIOCOOHOCTH K  MareMaTWUueCcKoMy  00pa3oBaHHI0O |



camMo0bpa30BaHUIO Ha TIPOTSHKEHWM BCEM >KU3HHW, TOTOBHOCTb K aKTHBHOMY
YYaCTUIO B PellieHUU MPaKTUUeCKUX 3a/lauy MaTeMaTHUYeCKOUW HarpaB/ieHHOCTH;

7) 3KoJIorHYecKoe BOCITUTAHME:

Cc(hOpMUPOBAaHHOCTb  3KOJIOTUUECKOM KY/JbTypbl, TOHUMaHWe BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOsIHWE TPUPO/IHOM U COLMaTbHOU
cpeJipl, 0OCO3HaHUe I7100a/IbHOTO XapaKTepa K0JIOTUYeCKUX npobsiemM, oprueHTaLUs
Ha TpUMeHeHWe MaTeMaTUUeCKUX 3HaHWW i pelleHus 3afad B 007acTu
OKpY>Kalolled Cpejibl, TJIaHWPOBAaHUE TIOCTYNMKOB M OLIEHKM WX BO3MOJKHBIX
T0C/Ie/ICTBUH /11 OKPY>Karolller Cpefibl;

8) neHHOCTH HAyUHOr0 NMO3HAHMSA:

c(hOpMHUPOBAaHHOCTb MHPOBO33PEeHUs], COOTBETCTBYIOI[ET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKM W  OOI[ECTBEHHOW TMPAKTUKHW, TIOHHMaHHe
MaTeMaTU4YeCcKOlW HayKd KakK cCQepbl 4ejoBeuecKoW [1esTe/lbHOCTU, 3TarioB eé
pa3BUTHUS U 3HAUMMOCTU [/l PA3BUTHS LIMBWIM3al[MM, OBJIaJleHHEe SI3bIKOM
MaTeMaTUKU M MaTeMaTHUyeCKOW Ky/JbTypOM KakK CpeJCTBOM II03HaHUS MUPa,
TOTOBHOCTh OCYIIECTB/ISATb TIPOEKTHYIHO W MCC/Ae[0BaTeIbCKYH [esiTebHOCTh
WHJVBU/ya/IbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/bHbIe YHHUBepPCa/IbHbIe yueOHbIe JeiiCTBUs

Ba3oBble jloruyeckKue AeiiCcTBHs:

BbISIB/ISITh M XapaKTepPU30BaTh CYLeCTBEHHble TMPU3HAKW MaTeMaTH4yeCKUX
OObEeKTOB, TOHSITUM, OTHOLIEHWM MeXAy TIOHATUSMM, (DOpPMY/IHMPOBaTh
oripefie/ieHUsI TIOHSITUM, yCTaHABIMBAaTh CYIleCTBeHHbIN MPU3HaK KlaCcCU(pUKaLUY,
OCHOBaHHUsI /17151 000011[eHUs Y CpaBHEHUsI, KpUTEPUU TTPOBOIMMOTO aHa/In3a;

BOCIIPUHMMATh,  (opMy/nvMpoBaTb U TpeoOpa3oBbIBaTh  CYXKAEHUS:
yTBepAuTe/bHbIe U OTpULIaTe/IbHbIe, eJUHUUHbIe, UaCTHbIE U 00I11e, YC/IOBHbIE;

BBISIB/ISITH MaTeMaTUUeCKe 3aKOHOMEepPHOCTH, B3aUMOCBSI3W U TIPOTHUBOPEUUsi
B (bakTaX, JAHHBIX, HAOMIO/IEHUSIX U YTBEP)KIEHUsIX, TpejjaraTb KpPUTepUU MJist
BbISIB/IEHUS] 3aKOHOMEPHOCTEMN Y TIPOTUBOPEUNH;

JieflaTb BBIBO/IbI C HCIIO/Ib30BaHUEM 3aKOHOB JIOTHKH, [eAYKTUBHBIX U
VMHAYKTUBHBIX YMO3aK/H0UeH!, YMO3aK/IFoueHui 10 aHa/loTvu;

MIPOBO/IUTH CAMOCTOSITEILHO /l0Ka3aTe/bCTBa MaTeMaTUUeCKUX YTBEepPXKAeHUN
(MpsiMble U OT NMPOTHMBHOTI0), BBICTPaUBaTh apryMeHTaL1I0, IPUBOJUThL NIPUMEpPHI U
KOHTpIprMepbl, 000CHOBBIBaTh COOCTBEHHbBIE CY K/I€HUS U BBIBO/bI;

BbIOMpaTh crocob pellieHusi yueOHOM 3ajauM (CpaBHUBAThb HECKOJIBKO
BapUaHTOB  pellleHusi, BbIOMpaTh Haubosiee  TOAXOASLIUM C  yuéTOM
CaMOCTOSITE/TbHO BbIZIe/IeHHBIX KDUTEPHUEB).

Ba3zoBrble ucc/iejoBaTeIbCKHe JelCTBUS:



WCTIO/Tb30BaTh BOMPOCHI KaK WCC/Ae/I0BaTeIbCKUM WHCTPYMEHT T103HaHUS,
dbopMyvMpoBaTh  BOMpOCH],  (DUKCUpYHOIMe  TpOTUBOpeure,  TpobyemMy,
yCTaHaB/MBaTh MCKOMOE W JlaHHOe, (hOpMHPOBATh TMIIOTE3y, apryMeHTUPOBATh
CBOIO MO3ULIAI0, MHEHHE;

MIPOBO/IUTb CaMOCTOSITETbHO CTIAHMPOBAHHBIN YKCTIEPUMEHT, MCC/iefloBaHKe
10 YCTAHOBJ/IEHHIO 0COOEHHOCTel MaTeMaThuuecKoro 006beKTa, siB/ieHus, Tpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXXTy 00beKTaMH, SIBJIEHUSIMH, ITPOLieCCaMUu;

CaMOCTOSITe/TbHO (hOPMYMpPOBaTh 0000IIEeHHs W BBIBOZBI 110 pe3yJbTaTaM
NIpOBeJEHHOTO  HAOMIOZIeHWs], WCC/Ie/JOBaHUs, OL[eHWBaTh  JOCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 00001IIeHMI;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHeE TIPOI[eCCa, a TakKXKe BbIIBUraTh
TIPE/ITI0/IO’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIB/ISATH AeUIUThl UHPOPMAIUK, AAHHBIX, HEOOXOAUMBIX [Jisi OTBeTa Ha
BOTIPOC M [I/Isl peIlieHus 3a/]auH;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHMKOB PA3/IMUHBIX TUIIOB, aHATM3HUPOBATh,
CUCTeMaTHU3UpPOBaTh M WHTEPIIPETHPOBATh WH(OPMAILIMIO DPA3/IAYHBIX BUZOB U
dbopm TpezicTaB/IeHYS;

CTPYKTYpPHUPOBaTh WHGMOPMALMIO, TIPE/CTaB/IsSTh €€ B pa3/MuUHbIX (opMax,
WJUTIOCTPUPOBATh rpaduuecKu;

OLIeHHBaTh HaZIE>KHOCTh vHbOopMaIuu 1o CaMOCTOSITe/TbHO
chopMy/IMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUs

Oommenue:

BOCTIPUHUMATh U (hOPMY/TMPOBATh CYKIE€HUS B COOTBETCTBUM C YCJIOBHUSIMH U
1[eiIMU  OOIT[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaTb CBOIO TOUKY 3pDEHHS B
YCTHBIX W THUChbMEHHBIX TEKCTax, /laBaTh IMOSICHEHUS TI0 XOAY PeIleHusl 3ajaud,
KOMMEHTHPOBATh MOYUYeHHBIN pe3y/bTar;

B Xozie 00CY>K[eHHUS 3a/laBaTh BOMPOCHI MO CYIIIECTBY 0OCY’>KJaeMoil TeMbl,
npo0JsieMbl, pelllaeMOi 3a/laud, BbICKA3biBaTh W/EM, HarleJieHHble Ha TIOMCK
peIlleHUs], COTOCTAB/IATbL CBOU CYXKIEHHSI C CY)KIEHHSIMU JPYTMX Y4YaCTHUKOB
Jvanora, 0OHapy)KHUBaTh Pa3/Mude W CXOZCTBO IO3HUI[UH, B KOPPEKTHOH (hopme
(hopMy/TpOBaTh Pa3HOTIACHs], CBOM BO3PaKeHMUS;

TIPe/ICTaB/ISATh Pe3yAbTaThl PelleHus 3a/lauM, SKCIiepuMeHTa, MCC/eoBaHus,
MPOEeKTa, CaMOCTOSITe/IbHO BbIOMPATh (OpMaT BBICTYIUIEHMS C YYETOM 3ajiau
TIpe3eHTalyi 1 0COOEHHOCTeH ayIUTOPHH.

Pery/iaTHBHBIE yHUBEpPCa/IbHbIE yUeOHbIE AelCTBUA
Camoopranusanus:



COCTaB/IATh I/IaH, allTOPUTM pellleHUs 3a/jlauM, BbIOWpaTh Criocob peleHus C
YUETOM HMMEIOIUXCS PeCYyPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, apryMeHTHUPOBaTh
Y KODPEKTUPOBAaTh BApHUAaHThI PeLleHrH C YUETOM HOBOM MH(OPMAaL1H.

CaMOKOHTPO/Ib, SMOIUOHA/IbHBIA HHTE/JIeKT:

B/a/IeTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedyieKCcMM  KaK ~ OCO3HAHUS
coBepIllaeMbIX [IeCTBUI M MBICUTE/bHBIX TTPOLECCOB, UX Pe3y/bTaTOB, BafieTh
criocobaMy  CaMOTIPOBEPKH, CAaMOKOHTPOJISI TIporjecca W pe3yJ/bTaTa pelleHus
MaTeMaTHh4yecKol 3ajjauu;

TIpe/IBUJeTh TPYAHOCTHU, KOTOPble MOTYT BO3HUKHYTh TMPY PeIlleHWH 3ajauH,
BHOCHUTb KODPEKTHBBI B [IesiTe/TbHOCTh Ha OCHOBe HOBBIX 0OCTOSITEe/TbCTB, [JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

OLIeHHMBAaTh COOTBETCTBHE pe3y/bTaTa [/ U YC/IOBUSAM, OOBSICHITD ITPUUMHBI
JNOCTVKeHUS] WM HeJOCTY)KeHUs pe3y/bTaToB AesTe/lbHOCTUA, HaXO[AUTh OIINOKY,
JlaBaTh OLeHKY PUOOpPeTEHHOMY OIIBITY.

CoBMecTHas JeATe/IbHOCTh:

MOHUMAaTh ¥ WCII0/Ib30BaTh TTPEUMYIIieCcTBa KOMaHAHONW W WHAWBHAYaTbHON
paboThl mMpu pelleHWA yueOHBIX 3a7@y, TIPUHAMATL IieJib COBMECTHOMU
JesiTe/IbHOCTH, TIJIAHWPOBATh OpPraHW3al[Mi0 COBMECTHOM paboThl, pacrpefessiTh
BUJIbI paboT, [OroBapuBaTbcsi, 0OCY)XAAaTh TIpollecC W pe3yabTaT paboThI,
0000111aTh MHEHUSI HECKOJIKUX JTFO/1e1;

y4acTBOBATh B T'PYMIOBBIX (opMax paboTel (00Cy>KaeHMs, 0OMeH MHEHHH,
«MO3TOBble INTYPMbl» W WHbIE), BBINOJHATb CBOK YacTb pabOThl U
KOODZIMHUPOBaTh CBOM JEMCTBHS C JPYTMMH WieHaMH KOMaHbl, OI|eHHBATh
KaueCTBO CBOET0 BKJaja B OOIIMM MPOAYKT 0 KPUTEPHUSM, ChOPMY/IHPOBAaHHBIM
yuaCTHUKaMU B3aUMOZEeUCTBUYSI.

INPEAMETHBIE PE3YJ/IBTATHI

K konity 10 Kiacca o0yvaronuiics HayuuTcs:

e CBOOOJHO OTEpHPOBATb OCHOBHLIMHM TIOHSATHSIMH CTEPEOMETPUM TIpH
pellleHrH 3aZiau ¥ MPOBeIeHNH MaTeMaTUUeCKUX pacCy KIeHW;

e TIPUMEHSITh aKCUOMBI CTEPEOMETPUM U CJIICTBUSI U3 HUX TIPU peIIeHrur
reoMeTpUUYeCKUX 3a/1ay;

e KJaccH(UIMPOBaTh B3aWMHOE PACIIOIoKeHHe TIPSIMBIX B TIPOCTPAHCTBE,
TIJIOCKOCTeH B IPOCTPAHCTBe, TIPSIMBIX U TIJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOZHO OMEPUPOBATH TIOHSATHSIMUA, CBSI3aHHBIMM C  yIJlaMA B
IIPOCTPAHCTBE: MEXKAY TPSAMBIMA B TIPOCTPAHCTBE, MEXIy TPAMON U
TJIOCKOCTHIO;

e CBOOO/IHO OTIEPHUPOBATH MTOHATUSIMH, CBS3aHHBIMU C MHOTOT'DaHHUKaMU;



e (BOOOJHO pacro3HaBaTh OCHOBHBbIE BU/IbI MHOTOTPDAaHHUKOB (TIpuU3Ma,
MMpaMuzia, TPSIMOYTO/TbHBIN TTapasienenunes, Ky0);

e KjJaccMULMpOBaTb  MHOTOTPDAHHMKM,  BbIOMpass  OCHOBaHUSI  [jis
KJIaCCU(UKaL1Y;

e CBOOOJHO OIEpPUpPOBaTh TIOHATUSMU, CBSI3aHHBIMH C  CeUeHHeM
MHOTOIPaHHUKOB TIJIOCKOCTBIO;

*  BBINOJHSATD rapasuiesibHoe, LeHTpa/IbHOe U OpPTOrOHabHOE
MPOeKTUPOBaHKe (PUTYP Ha TJIOCKOCTh, BBITIOMHATh U300pakeHusi Guryp
Ha TIJIOCKOCTH;

e CTPOUTb CE€YEHUs] MHOTOIDAaHHUKOB DPa3/IMUHbIMKA METOZAMM, BBIOIHSATh
(BBIHOCHBIE) TIVIOCKHE UePTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI, CBePXY, COOKY, CHU3Y;

e BBIUMC/ATH IUIOWIQM  TIOBEPXHOCTel  MHOTOIDaHHUKOB  (TIpU3Ma,
nvMpamMu/ia), reoMeTpuuecKrx Tes C mpuMeHeHreM (hopMYJI;

e BOOOJIHO OMepUpOBaTh MOHATUSIMU: CUMMETPUsI B TIPOCTPAHCTBE, LIEHTP,
OCb ¥ IUIOCKOCTb CUMMETPUH, LEHTP, OCb M IUIOCKOCTb CHMMETpPHH
urypoi;

e (BOOOJHO OMEepUpoBaTh TMOHATHSMH, COOTBETCTBYHOIIMMH BeKTOpaM M
KOOp/IMHaTaM B MMPOCTPaHCTBE;

e BBITOJIHATD JeHCTBYS HaJl BEKTOpaMU;

e pellaTh 3aJ@aud Ha [I0Ka3aTeJbCTBO MaTeMaTHYeCKWX OTHOILLIEeHUA U
Haxo)KJeHue TeoOMeTPUUYEeCKHWX BeIWUUH, MPUMEHsIS U3BECTHbIe MeTO/bl
TIpU pellleHuH MaTeMaTUYeCKUX 3a/ad MOBBILLIEHHOTO U BbICOKOTO YPOBHS
CJI0XKHOCTH;

e TMPUMEHSTb TMPOCTeMlle T[pOrpaMMHbIe CpeACTBA U  3JeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI [P PeLLeHUH CTepeOMeTPUUYECKUX 3a/lay;

e U3BJIeKaTh, MpeoOpa3oBbIBAaTb W HWHTEPIPETUPOBaTh HHGOPMALUIO O
NIPOCTPAHCTBEHHBIX TeOMEeTPUUeCKUX (urypax, Ipe/CTaBlIeHHYI0 Ha
yepTe)Kax U pUCYyHKaXx;

e TMpUMEHSTb TIOJyYeHHble 3HAaHWS Ha T[paKkTUKe: CpaBHUBAaTb U
aHa/IM3MPOBaTh peajibHble CUTYallUW, TPUMEHSATb U3yueHHble TIOHSATUS B
rpoLiecce  TOMCKA  pelleHus MaTeMaTH4yeCcKu C(OpMY/IMPOBaHHOU
npo6sieMbl, MO/le/TMPOBaTh peasibHble CUTyallud Ha $3bIKe TeOMeTpUH,
WCC/IeIoBaTh MOCTPOEHHbIE MOJENU C MCIO0J/Ib30BaHUEM TeOMeTpUUeCKUX
TIOHATUM U TeopeM, amrapaTa anredpbl, pellaTh IMPaKTUUeCKWe 3afaud,
CBsI3aHHbIe C HAXOKJeHUEeM reOMeTPUUYEeCKHX BeTUUH;

e UMeTb TIpPe/iCTaB/ieHNss 00 OCHOBHBIX JTarax pPa3BUTHS TeOMETPUH Kak
COCTaBHOM YacCTy (PyH/jaMeHTa pa3BUTUSI TeXHOJIOTHH.

K kon1yy 11 Kacca o6yuarouuiicsi HAyUuTcs:



cBOOO/IHO OTEpUPOBaTh TIOHATUSIMH, CBS3aHHBIMH C I[UJTMHPUUECKOMH,
KOHMYeCKOW U cdepuyueckorl TOBEPXHOCTSIMH, OOBSACHATb CMOCOObI
TIO/TyYeHUs;

OTepyUpoBaTh MOHATUSMU, CBSI3aHHBIMU C TeJlaMU BpallleHUsl: [IUIUH/IPOM,
KOHYCOM, cepoii U 111apom;

pacrio3HaBaTb Tefa BpailleHus (LUWIMHAD, KOHyC, cdepa U 11ap) |
00BSICHATH CITOCOOBI TI0/TyUeHUs TeJl BpallleHus;

K/lacCU(UIIMPOBATh B3aUMHOE pacriosioykeHre chephl U MJI0CKOCTH;
BBIUUC/IATh BEJIMUMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB W Tes BpallleHus,
00BEMBI U TIIOLIAZM TIOBEPXHOCTeH MHOTOTPAHHUKOB W Tesl Bpall[eHus,
reoMeTpUUeCcKHX TeJl C IpuMeHeHueM GhopMyi;

cBOOO/IHO OTEPUPOBATh TOHATHSMH, CBSI3aHHBIMH C KOMOWHAI[USIMH TeJl
BpallleHUs1 U MHOIOTPaHHUKOB: MHOTOTDaHHUK, BIMCaHHbIA B cdepy U
OMUCAaHHBIA OKO/O c(epsl, cepa, BNMCaHHAs B MHOTOTPAaHHUK WJIU TeJI0
BpalleHus;

BBIUMC/ISITH COOTHOIIIEHUS] MEXKTy TUIOIIAsIMH TTIOBepXHOCTel 1 06béMaMu
TI0ZI0OHBIX TeT;

n300pakaTb u3yuaeMble GUTYpPbI, BBIMNOMHATh (BBIHOCHBIE) TIIOCKHE
yepTe)Xy W3 PUCYHKOB IMPOCTBIX 0O0BEMHBIX (UTYp: BUJ, CBepXy, COOKY,
CHU3Y, CTPOUTh CeUeHUsl TeJl BpallieHus;

W3B/IeKaThb, WHTEPIIPETUPOBaTh M MpeoOpa3oBbIBaTh HHGOPMALAIO O
MPOCTPAaHCTBEHHbIX TeOMEeTpUUeCKUX (urypax, IpeACTaBJeHHY0 Ha
yepTe)kax M pUCyHKax;

cBOOO/IHO OTIEPUPOBATH MOHSATHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJ/IHATH OTepaliuu Hajl BeKTOpaMu;

3a/]aBaTh MJIOCKOCTh YpaBHEHWEM B /1eKapTOBOM CUCTEMe KOOp/WHaT;
pelllaTh TeoMeTprUUecKre 3a/lauM Ha BBIUMC/IEHUE YTJIOB MEX/y MPSMbIMU
U TJIOCKOCTSIMH, BbIUMCJ/IEHWE paCcCTOSTHUN OT TOUKM JI0 TVIOCKOCTH, B
1]eJI0OM, Ha TIpUMeHeHHe BeKTOPHO-KOOPAUHATHOI'O MeTO/ia TPHY PellieHU!;
cBOOO/IHO OMepypoBaTh TIOHATHSIMH, CBSI3aHHBIMA C JBW)KEHHWEM B
TIPOCTPAHCTBeE, 3HaTh CBOMCTBA JBMKEHUU;

BBITIOJTHATh M300pa’keHHsT MHOTOTPAHHMKOB W Tejl BpallleHWs TpHu
rnapa/ijie/;ibHOM TlepeHoCe, 1[eHTPaJIbHOM CUMMETPUM, 3epKa/IbHOMU
CUMMEeTPHH, MPU TIOBOPOTE BOKPYT TPSIMOM, TIpeoOpa3oBaHus 1000w
CTPOUThH CeueHHsi MHOTOTPaHHUKOB M TeJl BpAllleHUsl: CeUeHUs I[UIUHApa
(nmapasiesibHO Y MeprieHJUKY/IsIPHO OCH), ceueHUs1 KoHyca (TapasiienbHbie
OCHOBaHUIO U MPOXO/SIIMe uepe3 BepIInHY ), CeueHus 111apa;
WCI0/Ib30BaTh MeTO/bl TOCTPOEHUS] CEeUeHUM: MeTO[ CJe[iloB, MeTO[
BHYTPEeHHero MpoeKTUPOBaHKs, MeTO/I, IepeHoca CeKyIllel MI0CKOCTH;



JTOKa3bIBaThb reOMeTpHUYeCKre YTBep)KAeHUS;

TIPUMEHSITh reoMeTpruueckue (aKThl /sl pellleHHs CTepeoMeTpPUYecKUX
33/lau, Mpe/ro/araroliX HEeCKOJbKO IIaroB pelleHus, eC/Ju YC/IOBUS
TIpMMEeHeHUs 3a/laHbl B SIBHOW U HESIBHOU (hopMe;

peliaTh 3aJjaud Ha [l0Ka3aTe/JbCTBO MaTeMaTHYeCKUX OTHOIIeHUuN |
HaxoXX/leHue TeoMeTpUUeCKHX BeJIMUKH;

TIPUMEHSITh MPOrpPaMMHBIE CPe/ICTBA U 371€KTPOHHO-KOMMYHUKAlLIMOHHbIE
CUCTeMBbI TIPU PeIleHUH CTepeOMeTPUUYEeCKUX 3a/1ay;

MPUMEHATh  TIOJly4eHHble  3HAaHMSI Ha  IIpaKTHKe:  CpaBHUBATh,
aHa/IM3UPOBaTh U OLIeHUBATh peasibHble CUTYyal[uH, IPUMEHSITh U3yUeHHbIe
TOHATUS, TeOpeMbl, CBOWCTBa B TIpoljecce TIOMCKa pelleHust
MaTeMaTUueCKd  CHOpPMyIMpOBaHHOW  MpOOJIeMBI, MOZIe/TUPOBaTh
peanbHble CUTyallUM Ha sI3bIKe TeOMeTPUM, HCCIeloBaThb MOCTPOeHHbIe
MoOJielM C HCIIONb30BaHWEM TeOMeTpPUUeCKHX TOHSITUH U TeopeM,
ammapara ajarebpel, pellaTh MpakTUYeCKHWe 3ajJlauM, CBsi3aHHbIe C
HaXOXX/IeHUeM reOMeTPUUEeCKHX BeJIMUKH;

MMeTb TIpeZiCTaB/eHus] 00 OCHOBHBIX 3Tarax pPa3BUTHUS TeOMETPHHM KakK
COCTaBHOM 4yacCTy (PyH/jaMeHTa pa3BUTUSI TeXHOJIOTHH.



TEMATHNYECKOE IVNTAHNPOBAHUE
10 K/TACC

Ne
n/n

HauMeHnoBaHue pa3je/ioB U TeM
NMporpamMMsbI

KosmmuecTBO uacoB

KoHTpo/1bHBI

Bcero
e padoTsI

IIpakTHyeckue
pPadoThI

J/IeKTPOHHbIE

(udposBbie)
o0pa3oBarTe/bHbIE

pecypchbl

BBe,ELEHI/Ie B CTepeOMeTpHUIO

23 1

1.OTKpBITHIN 6aHK

3aganuii EI'D

2. Poccuiickas

3/1eKTPOHHas 11IKOJIa
https://resh.edu.ru/

B3auMHOe pacrosno)keHue psiMbIX B
TIPOCTPaHCTBe

1.OTKpBITHIN 6aHK

3aganuii EI'D

2. Poccutickas

3/IeKTPOHHAs IITKO0J1a
https://resh.edu.ru/

[TapaniebHOCTL MPSIMBIX Y TIJIOCKOCTEN B
TPOCTPAHCTBe

1.OTKpBITBINA OaHK
3aganuii EI'D

2. Poccuiickas
3/IeKTPOHHAs IIKOJIa

https://resh.edu.ru/

[TepnieHAUKYISPHOCTD MPSIMBIX U
IJIOCKOCTel B IPOCTPAHCTBE

25

1.OTKpBITBINA OaHK
3aganuii EI'D

2. Poccuiickasi
3/IeKTPOHHAs II1K0JIa

https://resh.edu.ru/

Yribl v pacCTOAHUS

16 1

1.OTKpBITBI OaHK




3aganuii EI'D

2. Poccutickas

3/IeKTPOHHAs IITKO0JIa
https://resh.edu.ru/

6 MHororpaHHUKu

1.OTKpBITHIN 6aHK

3aganuii EI'D

2. Poccutickas

3/1eKTPOHHas 11IKOJIa
https://resh.edu.ru/

7 BexkTops! B ripocTpaHCcTBe

12

1.OTKpHBITHIN 6aHK

3aganuii EI'D

2. Poccutickas

3/IeKTPOHHAs IITKO0J1a
https://resh.edu.ru/

[ToBTOpEHUe, 0600ITIEHHE W CUCTEMATH3ALHS
3HaHUM

1.OTKpBITBI OaHK
3aganuii EI'D

2. Poccuiickas
3/IeKTPOHHaAs IIIKOJIa

https://resh.edu.ru/
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11 K/TACC

Ne ni/m

HaumMeHoBaHue pa3je/ioB U TeM
NporpamMMsbI

KosmuyecTBo uacoB

KoHTpo/1bHBI

Bcero
e padoThbI

IIpakTnyeckue
padoThI

J/IeKTPOHHbIE

(yudpoBbIe)
ob0pa3oBare/ibHbIE

pecypchbl

AnHanutnueckas reomMeTpusa

15 1

1.OTKpBITHIN OaHK

3aganuii EI'D

2. Poccutickas

3/IeKTPOHHas IITK0JIa
https://resh.edu.ru/

IToBTOpEHue, 060061eHre 1
CUCTeMaTH3aLus 3HaHUH

15 1

1.OTKpBITHIN OaHK
3aganuii EI'D

2. Poccuiickas
3/IeKTPOHHasI IIIKOJIa

https://resh.edu.ru/

OO6BEM MHOTOTpaHHUKA

17 1

1.OTKpBITHIN OaHK
3asanuii EI'D

2. Poccuiickas
3/IeKTPOHHasI IIIKOJIa

https://resh.edu.ru/

Tesa BpalljeHus

24 1

1.OTKpBITHIN OaHK

3aganui EI'D

2. Poccutickas

3/IeKTPOHHas IIK0JIa
https://resh.edu.ru/

[Tnomazu MOBepXHOCTH U 0OBEMBI
KPYTJ/IBIX TeJjl

1.OTKpBITHIN OaHK
3asanui EI'D
2. Poccuiickas




3/IeKTPOHHas IITK0JIa
https://resh.edu.ru/

6 [BrxeHust

1.OTKpBITHIN OaHK

3aganuii EI'D

2. Poccutickas

3/IeKTPOHHas IITK0JIa
https://resh.edu.ru/

[ToBTOpEHUE, 0600IIEHHE U
CHCTeMaTH3allis 3HaHUH

17

1.OTKpBITHIN OaHK
3aganuii EI'D

2. Poccuiickas
3/IeKTPOHHaAs IIIKOJIa

https://resh.edu.ru/

OBLIEE KO/IMYECTBO YACOB II10 ITPOI'PAMME
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ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KoinuecTBO yacoB Buapbi
AeATe/TbHOCTH J/IeKTPOHHbIEe
Ne yualuxcs € yueroM | nudpoBbie
Tema ypoka KonTposbHble | IIpakTHyecku .
n/n Bcero pabdouei o0OpasoBare/bHbIe
paboTbI e paboTbI
NMporpaMmsbI pecypchbl
BOCITUTAHUS
OcHoBHbIe TIpaBuUIa 300pakeHUs - yCTaHOBJ/IEHUE
1 Ha PUCYHKe TUIOCKOCTH, 1 JIOBepUTETbHBIX
rapasijie/ibHbIX MPSMBbIX OTHOILIEHUH MeXy
(oTpe3KkoB), cepeiMHbI OTPe3Ka reJjaroruyeckKum
[ToHsITHS CTepeoMeTpyH: TOUKa, pabOTHUKOM 1 €ro
npsiMasi, TIJI0CKOCTb, oOyuarommmcesl,
npocTpaHcTBO. OCHOBHBIE CroCOOCTBYHOLIKX
2 TpaBuUJIa U300pakeHUs Ha 1 ITIO3SUTHBHOMY
PHUCYHKe TIJIOCKOCTH, BOCIIpHATHIO
Tapasiie/ibHbIX TPSIMBIX 00y UarOLIUMKCS
(oTpe3KkoB), cepeiMHbI OTPe3Ka TpeboBaHHit 1 POCsO
. relaroruyeckoro
IToHATHA: NTepecekaroLecs
paboTHHKa,
TIJIOCKOCTH, TlepeceKaroiecs
3 i 1 TIPUB/IeUEHUI0 UX
ripsiMasi ¥ MJI0CKOCTb;
BHHUMaHUs K
T0JIyTIPOCTPaHCTBO .
obcyxmaemMol Ha
4 [ToHsTHA: NTepeceKaroecs 1
ypoke uHdopMaluu,
TIJIOCKOCTH, TlepeceKaroiecs
aKTUBM3aLUU UX
npsiMasi ¥ MJI0CKOCTb; .
N03HaBaTebHOU
TOJTYTIPOCTPaHCTBO




MHororpaHHHKHU, U300pakeHre
TIPOCTENIIINX MPOCTPAHCTBEHHBIX

(buryp, HeCyIleCTBYIOIIUX
00BEeKTOB

MHororpaHHUKH, U300paXkeHue
MPOCTEMNIINX MPOCTPaHCTBEHHBIX

(buryp, HeCyI[eCTBYIOIIUX
00BeKTOB

AXCHOMBEI CTepeoMeTprUn U
repsbie CIeACTBUA U3 HUX

AKCHOMBI CTepeOMeTPUU U
TiepBble C/1e/ICTBUS U3 HUX

AKCHOMBI CTepeoMeTpUu U
TIepBble C/1e/ICTBUS U3 HUX.
Crioco0bl 3a/1aHUs TIPSIMBIX U
IIJIOCKOCTEeMN B POCTPAHCTBe.
O0603HaueHus MPSAMBIX U
IIJIOCKOCTeN

10

V300pakeHne ceueHUH
nUpamMufpbl, Kyba v pr3MBbl,
KOTOpBIE TIPOXO/IAT uepe3 Ux
péobpa. M3obpaxeHue
riepeceyeHust 1OJTyYeHHBIX
riockocrel. Packpammsanue
TOCTPOEHHBIX CeYeHHH pa3HbIMU
L[BETaMH

11

M3006pakeHre ceueHui
NpaMU/ibl, Ky0a U Mpr3MBbl,
KOTOpbIe TIPOXO/IST Yepe3 Mx

JesiTeIbHOCTH (apT-
Tepanus, Oecepa,
0ecea aTHUECKas,
BUKTOPHHA,
BUPTya/IbHasA
IKCKYpPCHS, AUCIYT,
AUCKYCCHSA, ie/I0Bast
Urpa, urpa,
HCC/IeoBaTe/IbCKas
JleITe/IbHOCTh, Ke¥c,
MO3r0BOii IITYPM);

- OOy IeHHe
00yUarouXxcs
cobmroiaTh Ha YpOKe
0OITIeNpUHSIThIE
HOPMBI TIOBe/IeHHS],
nipaBuIa 0OIIeHus CO
CTapILIUMH
(memarorvueCKUMH
paboTHUKaMH) U
CBepCTHUKAMU
(oOyuaroUMmcs),
TIPUHLIUITBL Y4eOHOM
JVICLIUTI/THBL 1
CaMOOpraHu3aLu
(apT-Tepanus,
Oecepa, 0ecega
ITHYECKas,
BUKTOPHHA,




pébpa. M3obparkeHue
riepeceveHust MoTyueHHbIX
TJIOCKOCTel. PackpalivBaHue
MOCTPOEHHBIX CeUeHUM pa3HbIMU
[[BeTaMU

12

V300paxkeHne ceueHUI
MUpaMU/IbI, KyOa ¥ MPU3MBI,
KOTODBbIe MPOXOJST Yepe3 ux
pébpa. M3obparkeHue
riepeceveHust MoyueHHbIX
TJIOCKOCTel. PackpalvBaHue
MOCTPOEHHBIX CeUeHUM pa3HbIMU
[[BeTaMU

13

V300pakeHne ceueHUI
MUpaMu/ibl, Kyba U MpU3MBbl,
KOTODBbIe MPOXOJST Yepe3 Ux
pébpa. M3obparkeHue
riepeceveHust MoyueHHbIX
TJIOCKOCTeM. PackpaliBaHue
MOCTPOEHHBIX CeUeHUM pa3HbIMHU
[[BeTaMU

14

MeTog, cjiefioB Jj1sl [IOCTPOEHUSI
CeueHUH

15

MeTog cnefoB 715t TOCTPOEHUS
cevyeHri. CBOMCTBA MepecevyeHni
MPSIMBIX U [JIOCKOCTEM

16

Metog cnefoB fi/1s TOCTPOEHUS
cevyeHn. CBOMCTBA MepecevyeHni
MPSIMBIX U [JIOCKOCTeM

BUPTya/IbHasi
IKCKYPCHA, JUCTYT,
JUCKYCCHSA, ie/I0Bast
Urpa, urpa,
Hcc/IefoBaTe/IbCKast
JIeATe/IbHOCTD, Ke¥iC,
MO3r0BOii IITYPM);

- TIpUBJIEYEHHE
BHUMaHUSs
oOyuaroImxcs K
1[eHHOCTHOMY acIleKTy
M3yuaeMbIX Ha YpPOKax
SIBJIEHUM,
OpraHu3alys ux
paboTHkI ¢ ToTy4aeMoi
Ha ypOKe COI[Ha/TbHO
3HAUUMOU
vHbopMaLei —
WHULIMMPOBaHUe eé
obCyxIeHus,
BBICKa3bIBaHUS
00yUaroIUMHUCs
CBOEro MHEHUH I10 eé
TIOBO/TY, BBIPAOOTKH
CBOEro K Hel
OTHOLLIeHWs (apT-
Tepanus, 0ecepa,
0ecepa sTHUECKad,
BUKTOPHHA,




17

[TocTpoeHue ceueHUit B
nupamuzie, Kybe 1o TpéM Toukam
Ha pébpax. Co3/jaHle BLIHOCHBIX
yepTe)Kel U 3arnuch 111aroB
MOCTPOEHMUS

18

[TocTpoeHue ceueHuli B
nvipamu/jie, Kybe 1o TpéM TOUKam
Ha pébpax. Co3/jaHle BLIHOCHBIX
yepTeXXel U 3aruch 111aroB
MOCTPOEHUs

19

[TocTpoeHue ceueHuti B
nvpamujie, Kybe 1o TpéM TouKam
Ha pébpax. Co3/iaHie BLIHOCHBIX
yepTe)Kel U 3anuch 111aroB
MOCTPOEHUs

20

[TocTpoeHue ceueHui B
nvpamujie, Kybe 1o TpéM TouKam
Ha pébpax. Co3/jaHle BEIHOCHBIX
yepTeXKel U 3alucCh 111aroB
TOCTPOEeHUs

21

[ToBTOpEHME MIAHUMETPUU:
Teopema 0 pONOPLIMOHATBHBIX
orpe3kax. [Togobue
TPeyroJIbHUKOB

22

[ToBTOpEHME M/IaHUMETPUU:
Teopema Menenas. Pacuetsl B
CeUYeHMSIX Ha BBIHOCHBIX
yepTexxax. Mcropus pa3BuTus
TJIaHUMETPUU U CTePeOMEeTPUM

BUPTya/IbHasi
IKCKYPCHA, JUCTYT,
JUCKYCCHSA, ie/I0Bast
Urpa, urpa,
Hcc/IefoBaTe/IbCKast
JIeATe/IbHOCTD, Ke¥iC,
MO3r0BOii IITYPM);

- WCTIO/Ib30BaHKE
BOCITATATeTbHBIX
BO3MOJKHOCTe!H
cofiep>KaHust
yueOHOr0 TipeiMeTa
yepe3 IeMOHCTPALUI0
o0yJaronumMcst
TIPUMEpPOB
OTBETCTBEHHOTO,
TPa>kJaHCKOT O
TIOBe/IeHYS,
TIPOSIBJIEHUST
ye/I0BeKOMIo0us 1
n00poCepIeuHOCTH;

- IpIMeHeHNe Ha
ypOKe
HHTEPaKTHBHBIX
¢hopm paboTsl ¢
00yJaroIUMUCS:
HUHTEe/IIeKTYa/IbHBIX
Urp,




23

KonTponbHas paboTa "AKCHOMBI
crepeoMeTpun. CeueHus"

24

B3aumHoe pacrionoykeHne NpsiMbIX
B [IPOCTPaHCTBe.
CkpernuBaroLecs rnpsimole.
[Tpu3HaKy CKpelyBaoLXCs
npsimeIx. [lapanienbHble NpsiMble
B IIPOCTPAHCTBe

25

Teopema 0 Cy111eCTBOBaHUY U
e/IMHCTBEeHHOCTHU TIPSIMOM
rapasijieJiHOU JJaHHOMW TIPSIMOH,
MpOXO/siiel uepe3 TOUKY
MIPOCTPAHCTBA U He Jiekalleil Ha
JlaHHOW rpsiMol. JIemMa o
repecevyeHuH fapasulebHbIX
MPSIMBIX TVIOCKOCTBIO

26

[TapaieTbHOCTb Tpex MPSMBIX.
Teopema o0 Tpéx napasienbHbIX
npsMelX. Teopema o
CKpelLUBaOIMXCSA NPAMBIX

27

[TapannensHOe NPOEKTUPOBAHKE.
OCHOBHbBIE CBOMCTBA
rapasuie/ibHOTO TTPOeKTUPOBAHMUSI.
M300pakeHre pa3HbIX GUTYD B
rapasuie/ibHOM MpOeKLIUU

28

LleHTpasbHas POeKLUsA. YTOI C
COHaIpaB/IeHHbIMU CTOPOHAMH.
Yron Mexay npssMbIMU

29

3a/laur Ha J0KA3aTebCTBO U

CTUMY/IUPYIOILIKX
TI03HaBaTe/bHYIO
MOTHBALIMIO
00yuaroIuXxcs;
AUAKTHYECKOro
TearTpa, rye
TIOTyuYeHHbIe Ha ypOKe
3HaHUs
0OBITPBLIBAIOTCS B
TeaTpabHbIX
TIOCTaHOBKaAX;
AVCKYCCHUH, KOTOpbIe
JAFOT 00yYaroIMMCS
BO3MO>KHOCTb
TIPHOOPEeCTH OTBIT
Be/IeHUs
KOHCTPYKTHBHOTO
[1azora; rpynmnoBou
padoThI WM padoThI
B Mapax, KOTopbie
yuaT 00y4arommxcs
KOMaHJHOU paboTe 1
B3aUMO/IEUCTBUIO C

JIPYrUMU
00yuaroLUMHCS;

- BK/IIOUEeHHe B YPOK
UI'POBBIX NpoLeAYyP,
KOTOpBbIe [TIOMOTaroT
Mo/l leprKaTh




HcciiefloBaHue, CBsi3aHHbIE C
pacrioyio’keHrueM TIPSIMbIX B
MPOCTPaHCTBe

30

[ToHsiTHA: Mapasie/IbHOCTh
MPSIMOM Y TVIOCKOCTHU B
npocrpaHcTse. ITpu3Hak
rapasiie/ibHOCTU NPSIMOY U
niockocty. CBOKCTBA
rapasuie/IbHOCTH NPSIMOU U
[IJIOCKOCTH

31

CeomeTprueckye 3alauu Ha
BbIUHC/IEHUE U I0Ka3aTe/IbCTBO,
CBSI3aHHBIE C TIapaJlIe/TbHOCTHIO
MPSIMBIX U TJIOCKOCTEH B
MPOCTPaHCTBe

32

[TocTpoeHue ceueHus,
MPOXOZSIIEro uepes JaHHYIO
MPSIMYIO Ha yepTexxe U
TrapasiieJibkHOTO APYrou MpsiMoi.
Pacuét oTHOIIEHUI

33

[TapannensHas npoekyus,
TIpUMeHeHHe JJ1s1 TIOCTPOeHHs
ceueHUi Kyba u
napasnenenunesna. Ceorcrsa
rapasiziesieniunesia v Npyu3Mbl

34

[TapannenbHble MIOCKOCTH.
[Ipu3HaKu napasiiesbHOCTU JBYX
IJIOCKOCTeH

35

TeopeMa 0 napasiesIbHOCTU U

MOTHBAL[1IO
oOyuaroIuxcs K
MOy YeHUI0 3HaHUM,
HaJla)KMBaHHUIO
TTO3UTHUBHBIX
ME>KTUUHOCTHBIX
OTHOLIIeHUH B Kjacce,
TIOMOTal0T
YCTaHOBJIEHUIO
n0OposkenaTebHOU
aTMocdepbl BO BpeMs

YPOKa;

- OpraHu3aLus
medcTBa
MOTHBHUDPOBaHHBIX U
3Py IUPOBaHHbIX
00yuarImuXxcs HaZl UX
HeyCIeBaroIIuMu
O/JTHOK/TAaCCHUKaMH,
JIAFOIIIeTO
o0yuaroImuMcst
COIL[MA/IbHO 3HAUMMbIH
OTIBIT COTPYAHUUECTBA
Y B3aUMHOM MOMOILLU
(apT-Tepanus,
Oecepa, Oecega
ITHYEeCKas,
BHUKTOpPHHA,
BUPTYya/IbHast




eIMHCTBEHHOCTH TJIOCKOCTH,
MPOXO/siiiel uepe3 TOUKY, He
TIpUHA/JIeXXallyro JaHHOU
TIJIOCKOCTH U CTIeJICTBUS U3 Heé

36

CaoricTBa napasienbHbIX
TIJIOCKOCTeH: 0 apasiie/lbHOCTH
TMIPSIMBIX TIepeceueHus Mpu
repeceueHuH JBYX MapasiiebHbIX
TJIOCKOCTeM TpeTbeit

37

CaoricTBa napasnienbHbIX
TJIOCKOCTel: 06 oTpe3kax
rapa’suie/ibHbIX MPSIMbIX,
3aK/TFOUEHHBIX MEXIY
rapa’siie/lbHbIMA TUIOCKOCTSIMU; O
repecevyeHuH MpsIMOK C ABYMsI
rapasiie/lbHbIMU TVIOCKOCTSIMU

38

[ToBTOpeHue: TeopeMa [Tudaropa
Ha T/IOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTO/IbHOT'O TPeyTOIbHUKA

40

CaoiicTBa Kyba u
MPSIMOYTOJTIBHOTO
Trapasuiesienuresia

41

BrruriciieHre JJIMH OTPe3KOB B
Ky0e ¥ MpsiMOyT0JIbHOM
Tiapa’suiesiernure/ie

42

[TeprieH UKy ASIPHOCTD MPSIMOW U
TVIOCKOCTHU. [Ipr3HaK

IKCKYPCHA, JUCITYT,
JUCKYCCHSA, ie/I0Bast
Urpa, urpa,
Hcc/IejoBaTe/IbCKas
JeATe/IbHOCTD, Ke¥iC,
MO3rOBO# IUTYPM);

- WHWLIMKMPOBaHUE U
ToAIepIKKa
HCC/Ie/I0BaTe/TbCKOM
AesATe/IbHOCTH
o0yuaroluxcs B
paMKax peanu3aruu
UMH
HH/UBHUAYA/TbHBIX H
rPynmoBbIX
HCC/Ie/[0BaTe/TbCKHUX
MPOEKTOB, UTO JIACT
o0yuaroImuMcst
BO3MOXXHOCTh
niproOpecTy HaBBIK
CaMOCTOATE/TLHOTO
perIeHus
TeopeTUUeCKOu
1po0JIeMbl, HaBbIK
reHepUpOBaHUs U
odopmiieHus
COOCTBEHHBIX UJIEH,
HaBBIK




TneprieHIUKYIsIPHOCTH TIPSIMO U
TMJIOCKOCTH

43

[TeprieH Ky IIPHOCTD NPSIMOU 1
I/1I0CKOCTH. [Ipr3Hak
NepreHMKYISIPHOCTH NIPSIMOY U
IIJIOCKOCTH

44

Teopema 0 Cy111eCTBOBaHUY U
eJUHCTBEHHOCTH MPSIMOW,
MPOXOZSIIieN uepe3 TOUKy
MPOCTPAHCTBA U
repreHAuKY/IsIPHON K MJIOCKOCTH

45

[TnockocTn U nepneHvKy/IspHbIe
VM TIpsiMble B MHOTOTDaHHUKaX

46

[TnocKoCTH U NeprieHIMKYISpHbIe
VM TIpsiMble B MHOTOTDaHHUKaX

47

[TeprieH UKy P ¥ HAK/IOHHASI.
[TocTpoeHue nieprieHAUKYIsIpa U3
TOUKU Ha TIPSMYIO

48

[MeprieHAUKY /ISP U HAK/IOHHASI.
[TocTpoeHue nieprieHIUKY/IsIpa U3
TOUKH Ha TIPSIMYO

49

Teopema 0 Tpéx
nepreHvKyspax (rnpsmas v
obparHast)

50

Teopema o Tpéx
nepreHAuKy/sipax (rpsimasi u
obparHast)

51

Yron Mexay CKpellyBaroLMUCS

YBa)KUTETbHOT'O
OTHOILIEHHSI K UYKUM
uzesm,

o opMJIeHHBIM B
paboTax Apyrux
HCClieloBaTeen,
HaBBIK My0/IMYHOTO
BBLICTYIIJIEHUS Tiepe]
ayUuTopUen,
apryMeHTHPOBAHUS
Y OTCTauBaHUsl
CBOEM TOUKH 3peHUsI
(apT-Tepanus,
Oecepa, Oecega
THYeCcKas,
BUKTOPHUHA,
BUPTya/IbHasi
IKCKYpCHS, JUCITYT,
AUCKYCCHS,
AesioBasi Urpa,
urpa,
HCC/Ie/I0BaTe/TbCKas
AeATe/TbHOCTh,
Kelic, MO3roBoM
IITYpM)

- yCTaHOBNEHMEe

A0BepUTEJSIbHbIX

OTHOLUEHNN Mexxay

negarorn4ecknm

paboTHMKOM K ero




MMpAMBIMHA

52

[Touck neprieHANKYJISIPHBIX
MIPSIMBIX C [TOMOLLBIO
NepreHVKY/ISPHBIX TJI0CKOCTeN

53

OpToroHanbHOe IPOEKTHPOBaHe

54

[TocTpoeHue ceueHHit Ky0a,
MIpU3MBI, NIPaBUIBHON NMUPaMU/bl
C TIOMOLL[bI0 OPTOTOHAbHOU
MIPOeKLU

55

[TocTpoeHue ceueHuii Kyoa,
TIPU3MBI, TIPABUILHOM MUPaMU/bI
C TIOMOII[bI0 OPTOTOHATBLHOU
TIPOEKIUH

56

CuMMeTpusi B IPOCTPaHCTBE
OTHOCUTEJIbHO MJIOCKOCTH.
[TnocKoCTH CUMMeTpUi B
MHOTOTrpaHHUKaX

57

[Tpu3sHak nepreHuKYy/IIpHOCTH
NIPSIMOM U TVIOCKOCTH Kak
C/1e[iICTBAe CUMMeTpUU

58

[TpaBU/IbHBIE MHOTOTPAHHHUKH.
PacuéT paccTosiHuiA OT TOUKHU 10
TJIOCKOCTH

59

[IpaBU/IbHBIE MHOTOTPAHHHUKH.
PacuéT paccTosiHuii OT TOUKHU 10
TJIOCKOCTH

60

CriocoObI OMyCTUTH
TMepreHVKYIsPbl: CHMMETpHS,

obyyatowmmcs,
cnocobcTByOLWmMX
NO3UTUBHOMY
BOCMPUATMIO
obyyatowmmuncs
TpeboBaHn n
npock6
negarornyeckoro
paboTHuKa,
NPUBIEYEHMNIO NX
BHMUMaHNA K
obcyxnaemonm Ha
ypoke
MHgopmauunu,
aKTMBU3ALMN NX
rno3HaBaTeIbHON
DesATeNbHOCTH
(apT-Tepanus,
becepa, 6becepa
3TU4YeckKasa,
BMKTOPMHA,
BUpTyasibHasA
3KCKypcHusA,
aAucnyT,
AMUCKYyCCuUA,
Aenosas urpa,
urpa,
uccnepoBaTenbCK
as neATeNIbHOCTb,
KeWc, MO3roBom

WITYypM);




C/IBUT TOUKU TI0 TIapasiiesibHOM
TIpsIMOi

61

CzBuyr no HenapasienbHON
MPsIMOM, U3MeHeHUe pacCTOsTHUN

62

KontposnbHas pabota "B3aumvHoe
pacronokeHue MpsIMbIX 1
TJIOCKOCTEM B IPOCTpaHCTBe"

63

[ToBTOpEHME: YrO/I MEXAY
NIPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B IIPOU3BOJILHOM
TpeyrosibHUKe, TeopeMa
KOCHHYCOB

64

[ToBTOpEHME: YrO/I MEXIY
CKpellMBaKIMMUCS NIPSIMbIMU B
TIPOCTPaHCTBe

65

['eomeTpuueckrie MeTO/bI
BBIUMCJIEHUS YT/Ia MEXAY
MPSIMBIMY B MHOT'OTPaHHUKAaX

66

[ByrpanHbiii yron. CBOMCTBO
JTMHENHBIX YTJIOB IBYTPaHHOTO
yria

67

[TeprieHAUKYISIPHBIE TIJIOCKOCTH.
CBolicTBa B3aUMHO
TepreHIUKYISIPHBIX TUIOCKOCTel

68

[Tpr3HaK neprieHAMKYIspHOCTU
IIJIOCKOCTeH; Teopema O MpsiMOu
repeceveHust ByX IVIOCKOCTeN

TNeprieHAUKYIPHbIX TPeThel

- noby>xaeHne
obyyatomxcs
cobnopaTb Ha
ypoke
obwenpunHaTbie
HOPMbI NoBeAEeHNS,
npasuia obuieHns
CO CTapLunMm
(neparornyeckumm
paboTHMKamMn) n
CBEPCTHUKaMM
(oby4atowmmmcs),
NPUHUWNbLI y4ebHOoN
OVCUNNNHBI 1
camoopraHusaymm
(apT-Tepanus,
becepa, 6ecepa
3TU4Yeckasn,
BUMKTOPMHA,
BMpTyasibHaA
3KCKypcus,
avcnyr,
AUCKYyCCuUA,
AesioBas Mrpa,
urpa,
nccnepoBaTesibCck
an peATenbHOCTb,
Kenuc, MO3roBou
WTYypMm);

- npuBneveHme
BHMUMaHWA




IIJIOCKOCTHU

69

[TpssmoyTonbHbIN
napasesnenures; Kyo;
v3MepeHusi, CBOMCTBa
MPSIMOYTO/IbBHOTO
napasuiesienuresia

70

Teopema 0 guaroHamm
MPSAMOYTOJIbHOT O
rapasiiesieriiriesia v CjieICTBUe 13
Heé

71

CrepeomeTrpuueckue u
TIPUK/Ia/iHbIe 3a/lauM, CBS3aHHbIe
CO B3aMMHBIM PACII0/I0KeHHeM
MPSIMBIX U IIJIOCKOCTH

72

[ToBTOpEHMe: CKpeIIBaIOIIHecs
TnpsiMble, TapasijiebHble
TJIOCKOCTHU B CTaHJaPTHBIX
MHOTOTPaHHHUKAX

73

[NTapa napasnnenbHbIX MIOCKOCTEMN
Ha CKpeIMBaroLUXCS MPSMBIX,
paccTosiHHe MeXAy
CKpeLMBaIOILIMUCS NIPSIMBIMU B
MPOCTBIX CUTYaLUSIX

74

PaccTostHMe OT TOUKH 10
TJIOCKOCTH, PaCCTOSIHHE OT
TMPSIMOH 10 TIJTIOCKOCTH

75

BbIunicsieHre pacCTOSTHUN MeXXay
CKPEeITUBAIIMUCS MPSIMBIMU C

obyyatowmxca K
LLeHHOCTHOMY
acCrnekTy
n3y4yaeMblxX Ha
YpOKax siBNeHU,
opraHm3aumsa nx
paboThbl C
noJjly4aemom Ha
YypOKe coumnanbHO
3Ha4YMMON
nHopmMaumen -
NHULNMpPOBaHMe eé
obcyxxaeHus,
BbICKa3blBaHUSA
obyyatowmmuncs
CBOEro MHeHMs no
e€é nosoay,
BblipaboTKM cBOEro
K HEN OTHOLWEeHNs
(apT-Tepanus,
becepa, 6ecepa
3TUYeckas,
BMKTOPMHA,
BMpTyasibHaA
3KCKypcus,
aucnyrT,
AMUCKYyCCuUA,
AesioBas Mrpa,
urpa,
uccnepoBaTenbCK
an [eATesIbHOCTb,




TOMOILIBIO TIepTIeHAUKYISIPHOMN
TMJIOCKOCTH

TpéxrpaHHbIi yroJi, HepaBeHCTBa
JI/1s1 TpEXTPaHHBIX yTr/oB. Teopema

76 [Tudaropa, TeopeMbl KOCHHYCOB 1
CUHYCOB I/l TPEXTPaHHOr0 yrJjia
OneMeHTHI ChepruecKot

77 reoMeTpUHU: reo/ie3nyecKre JTMHAN
Ha 3emiie

78 KoHTtponbHas pabora "YT/bl 1
paccrosHus"

79 CucreMatu3anys 3HaHUN
"MHOrorpaHHuK U ero 371eMeHTbI"

80 [Tupamupa. Bugsl mupamu.
IIpaBunibHas nupamMuza

81 IIpusma. IIpsAmas ¥ HaK/JIOHHasA
nipusMel. [IpaBunbHas npusma
[Tpsamol napaienenunes,

82 MPSIMOYT O/IbHBIN
rapasiiesnenures, Kyo

83 BrInyk/ible MHOIOIpaHHUKH.
Teopema Ouinepa
BrInyk/ible MHOIOIpaHHUKHU.

84 Teopema Ouinepa. [IpaBuibHbIe 1
T10JIyIIPaBUJIbHbIe MHOTOTPaHHUKU

a5 KonTponbHast paboTa
"MHoOrorpaHHuUKH"

86 [ToHsiTMe BeKTOpa Ha IJIOCKOCTH U

KeWC, MO3roBoM
WITYypM);

- UCMOJIb30BaHNe
BOCMUTATESIbHbIX
BO3MOXXHOCTEN
coaep>XaHus
yyebHoro
npeomeTa yepes
OEMOHCTPaLMIO
obyyatowmmcs
npuMepos
OTBETCTBEHHOrO,
rpPa>kK4aHCKoOro
noBegeHus,
nposiBneHns
yenoBekoNtbMA K
nobpocepaeyHoOCTH

- MPUMeHeHne Ha
ypoke
MHTEepPaKTUBHbIX
dopm paboThl C
obyyatowmmuncs:
MHTeNJNIeKTyaJibH
bIX UIp,
CTUMYJINPYHOLLMX
NMO3HABATEJIbHYIO
MOTMBALUNIO
obyyatowmxcs;
AMOAKTUYEeCKoro
TeaTpa, rae




B IMTPOCTPaHCTBE

87 CymMa BeKTOpOB 1

88 Pa3HoCTb BEKTOpOB 1

89 [TpaBuio napanienenvrena 1

90 YMHOXeHHe BeKTOpa Ha YUCII0 1
Pa3sio>keHre BeKTOpa 1o 0a3ucy

91 TPEX BEKTOPOB, He JIe)Kall[iX B 1
OJTHOM TIJIOCKOCTH

92 CkasisipHOe Trpou3Be/jeHre 1

93 BoruriciieHue yria Mexzay 1
BEKTOpPaMHU B ITPOCTPAHCTBE

94 [IpocrTeiiilivie 3a/1auy C BeKTOpaMu 1

95 [IpocrTeiillive 3a1aur C BeKTOpaMu 1

96 [Tpocreniye 3aaun ¢ BeKTOpaMu 1

97 [Ipocreiilivie 3a1au C BEKTOpaMu 1

98 O06o006111eHre ¥ cCTeMaTH3aLs 1
3HaHUU

99 O06006111eH1e ¥ cCCTeMaTH3al[us |
3HaHUH

100 WTtoroBast KOHTpO/IbHAsE paboTa 1

101 WToroBast KOHTpO/IbHAst paboTa 1

102 O06o006111eHre ¥ CCTeMaTH3aLs 1

3HAHUU

NMoJlyYeHHble Ha
YPOKe 3HaHus
obbIrpbiBaloTCSA B
TeaTpaJibHbIX
MOCTaHOBKaX;
AUCKYCCUN,
KOoTopble gatoT
obyyatowmmcs
BO3MO>XHOCTb
npuobpecTun onbIT
Be4EeHNS
KOHCTPYKTUBHOI O
avanora;
rpynnoBou
paboTbl unm
paboTbl B napax,
KOTOopble yyaT
obyyatomxcs
KoMaHOHown paboTe
N B3aUMOLENCTBUIO
C Apyrumm
obyyatowmmuncs;

- BKJIlOYEHMeE B
YPOK MIPOBbIX
npoueayp,
KOTOpble MoMoratoT
nognepxaTb
MOTMBALMIO
obyyatowmxcsa K
MOJTyYEHUIO
3HaHWUN,




Hasla>KNBaHMIO
MO3UTUBHbIX
MEXXJINYHOCTHbIX
OTHOLUEHUN B
Ksiacce, nomMoratT
YCTaHOBJIEHUIO
nobpoxxenatenbHoO
N aTMoCepbl BO
BpeMS ypoKa;

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

- opraHmsauus




11 K/TACC

KoangecTBO yacoB Buapbi
AeATeTbHOCTH JJIEKTPOHHBIE
No YalMXxcs C y4eTom u(ppoBbIe
n/n Tema ypoka Bcero Konrponenere | pakrauecku Zaﬁzfleﬁ ’ ](-)‘6[()1::11;0B8TEJILHBIE
padoThI e padoTbI NporpaMmbl pecypeni
BOCIIMTAHUSA
IToBTOpeHue Temsl "KooparHaTEI - yCTaHOBJ/IeHUE
1 BeKTOpa Ha IIJIOCKOCTU U B 1 Jl0BepUTebHBIX
MpocTpaHcTee" OTHOLLIEHUN MeXy
5 IToBTOpeHue TeMsl "CKansipHoe 1 NIENArOTHIECKAM
1pou3Be/ieHre BeKTOpOoB" pabOTHHKOM U €ero
[ToBTOpeHue Temsl "Brruncienuve 00yuatoMes,
3 yrIJjla MeXy BeKTOpaMu B 1 CMIOCOBCTBYIONX
TPOCTPaHCTBe" TMO3NTUBHOMY
[ToBTOpEHUe TeMsbl "YpaBHeHUE EZ;?{E?:;T;HCH
4 HpHMOfI, MpPOXOZASIIeN uepes JBe 1 Ipe6OBAHKH 1 IPOCK
ToHKM reJjaroru4yeckoro
c YpaBHeHue IJI0CKOCTH, HOPMaJlb, 1 paGoTHHKa,
ypaBHEeHHe IJIOCKOCTHU B OTpe3Kax [IPVBJIEUEHHIO X
6 YpaBHeHMe IJI0OCKOCTH, HOpMaJlb, 1 BHUMaHMUS K
ypaBHeHMe TJIOCKOCTH B OTpe3Kax obcy>kmaemoit Ha
7 BekTopHOe nipon3BesieHre 1 ypoKe nH(opMaLuy,
3 JIvHeliHbIe HEPaBeHCTBa, 1 aKTHBH3ALIH I/Di
JIMHEMHOe NporpaMMHpOBaHue T03HABATEILHOH
9 JIvHeliHble HEpaBeHCTBa, 1 f:f;?;:’o;:?e;zljp
JIMHeMHOe NPOrpaMMHUPOBaHKe




10

AHanvTHueckre MeTo/ bl pacuéTa
yT71a MeXXJy TIPSIMbIMU B
MHOTOrpaHHUKaX

11

AHanuthueckre MeToJbl pacuéTa
yrJia MeXAy TJIOCKOCTSIMU B
MHOTOrpaHHUKax

12

dopMya pacCTOSTHUSL OT TOUKU
J10 TIJIOCKOCTHY B KOOpZMHATax

13

HaxoxeHve pacCcTossHUM OT
TOYKH JI0 TJIOCKOCTH B Ky0Oe

14

HaxoskjeHrie pacCTOSIHUM OT
TOYKH /10 [JIOCKOCTHU B
MpaBU/ILHOM NUPaMU/Ie

15

KonTponbHast paboTa
"AHanuTtuueckas reometpus’”

16

Ceuenus MHOI'OrpaHHUKOB:
CTaHJAapTHbBIE MHOT'OI'DAHHUKHA

17

CeueHus1 MHOTOTPAaHHUKOB:
METOZ, C/Ie[]OB

18

CeueHust MHOTOTDaHHUKOB:
CTaH/JapTHbIE TJIOCKOCTH,
riepecevyeHust NpsSIMbIX U
TJIOCKOCTeH

19

[TapannenbHble psiMble U
IUIOCKOCTH: Napasuie/ibHble
ceueHUs

20

[MaparniesibHbIE TIPSIMBIE U
TJIOCKOCTU: PaCUéT OTHOIIIeHUI

0eceja sTHUECKas,
BUKTOPHHA,
BUPTya/IbHasi
IKCKYPCHA, JUCIYT,
JUCKYCCHSA, ie/I0Bast
Urpa, urpa,
Hcc/iejoBaTe/IbCKas
JleITe/IbHOCTh, Ke¥c,
MO3r0BOil IITYPM);

- OOy IeHHe
o0yuarouxcs
cobmoaTh Ha YpoKe
OOITIeNpUHSThIE
HOPMBI TIOBe/IeHUs],
TpaBusIa OOI[eH s Co
CTapILIUMH
(memaroruueCcKUMHU
paboTHUKaMH) U
CBepCTHUKAMU
(oOyuvaroUMucs),
TIPUHIUIIBI YYeOHOMH
JUCLIATITUHBI U
CaMOOpraHu3aLu
(apT-Tepanus,
Oecena, Oecega
ITHYECKas,
BHUKTOpPHHA,
BUPTya/IbHast
IKCKYPCHS, JUCIYT,




21

[TapannenbHble NpsiMble U
TIJIOCKOCTH: YIJIbI MEXKIY
CKpelLMBaOLMUCS TIPSIMbIMU

22

[TeprieH Ky SIpHBIE NIPSIMbIE U
MIJIOCKOCTH: CTaHJAPTHBIE Mapbl
NepreHUKYISPHBIX MJIOCKOCTeN
Y TIPSIMBIX, CAMMeTPUU
MHOIOIPaHHUKOB

23

[TepieH WKy IIpHBIE NIPSIMbIE U
IUIOCKOCTH: TeopeMa O Tpex
nepreHuKyIsipax

24

[TepieH UKy IIpHBIE NIPSIMbIE U
IIJIOCKOCTH: BBIYMCJ/IEHHS [JIVH B
MHOT'OTpaHHHUKaX

25

[ToBTOpEHuUe: 1I0IIa AN
MHOTOYTOJIbHUKOB, (DOPMY/JIbI /I/IsT
TIoIazield, cooopaXkeHuUst
1o/100ust

26

IToBTOpEHMe: TIIOILAAN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /I/Is
TIoIazeid, cooopakeHust
ro00us

27

IToBTOpEHuMe: TIOILaAN
MHOT'OYTOJIbHUKOB, (DOPMYJIbI /I7Is
TIoIaieid, CooopakeHUs
1o00ust

28

[Tnoiagy ceueHuit
MHOT'OT'PaHHUKOB: TIIOIIA/N

JUCKYCCHSA, ie/I0Bast
Urpa, urpa,
Hcc/IejoBaTe/IbCKast
JeATe/IbHOCTD, Ke¥iC,
MO3rO0BO# IITYPM);

- TIpUBJIEYEHHE
BHUMaHUS
o0yyarIuxcs K
L|eHHOCTHOMY acIleKTy
M3yuaeMbIX Ha YpPOKax
SIBJIEHUM,
OpraHu3alys ux
paboThI ¢ moyyaemMoi
Ha ypOKe COL[a/TbHO
3HaUMMOU
vHpopmaryeit —
WHULIMMPOBaHMe eé
obCcyxaeHus,
BBICKa3bIBaHUS
00yUaroIUMUCs
CBOEro MHeHUs 110 eé
TIOBO/TY, BBIPAOOTKH
CBOero K Hel
OTHOLLIeHNs (apT-
Tepanus, 0ecepa,
0ecepa sTHUECKad,
BUKTOPHHA,
BUPTYya/IbHasi




TIOBEPXHOCTEH, pa3pe3aHusi Ha
YyacTu, CO0OpakeHUs MOZA00us

29

[Tnomaay ceueHnu
MHOTOTPaHHUKOB: MJIOIa 1
IIOBEPXHOCTeH, pa3pe3aHus Ha
4yacTH, coobpakeHUst NoA00ous

30

KontposnbHas pabora
"[loBTOpEHME: MHOTOIPaHHUKY,
CeyeHUs1 MHOTOI'PaHHUKOB"

31

O0bém Tenna. ObbeM
TIPSIMOYTOJTbHOTO
Triapasuiesienure/ia

32

3agauu 006 yiBoeHUH Kyba, o
KBazipaType Ky0a; O TPUCEKL[IU
yria

33

CrepeoMmeTpuyecKue 3aJauu,
CBsI3aHHBIE C 00BEMOM
MIPSIMOYTO/TbHOT'O
napa’suienenuresa

34

[TpuKiafHbIe 3a/jauH, CBS3aHHbIE
C BbIUMC/IeHHeM 00BEéMa
MIPSIMOYTO/TbHOTO
rapasiiesierire ia

35

OO61BEM rpsiMOii TPU3MBI

36

CrepeoMeTpuueckue 3aJauu,
CBsi3aHHbIE C BbIUMC/IEHUEM
00BEMOB TIPSIMO¥A TIPU3MBI

37

[MpuknagHble 3a/jauu, CBSI3aHHbIE

IKCKYPCHA, JUCITYT,
JUCKYCCHSA, ie/I0Bast
Urpa, urpa,
Hcc/IejoBaTe/IbCKas
JeATe/IbHOCTD, Ke¥iC,
MO3rO0BO# IITYPM);

- MCTIO/Ib30BaHKE
BOCIUTATE/TbHBIX
BO3MOJKHOCTe!
cofiep>KaHust
yueOHOr0 TIpeiMeTa
yepe3 IeMOHCTPAL|I0
obyuaronmcst
TIPUMEpPOB
OTBETCTBEHHOTO,
TPa’kJaHCKOT O
TIOBe/IeHMS,
TIPOSIBJIEHUST
ye/I0BeKOMI00us 1
n006poCepIeuHOCTH;

- IpIMeHeHNe Ha
YpOKe
HHTEPaKTHBHBIX
¢dhopm paboTsl C
00yyJaroIMHCS:
UHTEe/I/IeKTYa/IbHBIX
Urp,
CTUMYJTUPYIOIIUX




C 06bEMOM TIPSIMOM TIPHU3MBI

38

BrruniciieHrie 00LEMOB TeJl C
TIOMOII[BIO OTIPe/IeIEHHOTO
uHTerpana. O6bEM HaK/IOHHOM
TIPU3MBI

39

Beruriciienue 0656MOB TeJ C
TIOMOIIIBIO OTIPe/Ie/IEHHOTO
uHTerpasia. O0BEM MUPaMU/IbI

40

dopmyna 06béMa MUpamMHBI.
OrHoleHre 00beMOB MUPaMUZ C
00LMM yTIOM

41

dopmysia 06bEMa MIMPaMU/IBL.
OrtHoleHre 06HeMOB MTUPaMK/, C
00IIMM yT/IOM

42

CrepeomeTpuyecKue 3aJauu,
CBsi3aHHbIE C 00BEMaMU
HAKJIOHHOM MPU3MBbI

43

CrepeomeTpuyecKye 3a/jau,
CBsi3aHHbIe C 00BEMaMu
TTUPaMU/IbI

44

[TpuknagHbIe 3afauu 1o Teme
"Ob6BEMBI Tenr", CBsI3aHHbIE C
00BEMOM HaK/IOHHOM MPHU3MBbI

45

[TpukniagHble 3afauu 1o Teme
"Ob6BEMBI Ten", CBsI3aHHbBIE C
00BEMOM MUpPaMH/IbI

46

[TpumeHeHne 0OBEMOB.
BbIunc/ieHHe pacCTOsIHUS 10

I03HaBaTe/bHYIO
MOTHBALIMIO
00yuaroIuXcs;
AUAKTHYECKOro
TearTpa, rye
TIOTy4YeHHbIe Ha ypOKe
3HaHUs
OOBITPBIBAIOTCS B
TeaTpabHbIX
TIOCTaHOBKaAX;
JAUCKYCCHM, KOTOpbIe
JAFOT 00yYaroIMMCST
BO3MO>KHOCTb
TIPHOOPEeCTH OTBIT
Be/IeHUs
KOHCTPYKTHBHOTO
[Mazora; rpynmnoBou
padoThI WM padoThI
B Mapax, KOTopbie
yuat 00yJarommxcst
KOMaHJHOM paboTe 1
B3aUMO/IEUCTBUIO C

JPYTUMH
o0yyaroIuMucs;

- BK/IIOUEHHe B YPOK
UI'POBBIX NpoLeAYyP,
KOTOpBbIe [TOMOTaroT
Mo/ JieprKaTh
MOTUBALUIO




ITIJIOCKOCTH

47

KontposnbHas pabora "O0bémM
MHOIOrpaHHHuKa"

48

LIumuHaprYecKasi MOBEPXHOCTD,
obpa3yroriye IHIHHIPUUECKON
TIOBEPXHOCTH

49

umungp. [Ipsimoi Kpyrosou
yumHzp. [Tnomaas noBepxHoCcTH
LWIKMH/pa

50

Konnueckasi moBepxXHOCTS,
oOpa3yrolye KOHUYeCKon
roBepxHoOCTU. KoHyC

51

CeueHue KOHYCa TJIOCKOCThIO,
rapasijieJ;lkHOM MJI0CKOCTH
OCHOBAaHHUSI

52

YceuéHHbIl KoHYC. V1300pakeHne
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomazbk 60KOBOM MOBEPXHOCTH
U TTOJTHOH ITOBEPXHOCTH KOHYCa

54

[Tnomazk 60KOBOM MOBEPXHOCTH
U TTOJTHOM MTOBEPXHOCTH KOHYCa

55

CrepeomeTpryecKue 3aJjauul Ha
[l0Ka3aTeabCTBO U BBIUMC/IEHNE,
TIOCTPOEHNEM CeueHUH LUINH/PA,
KOHyCa

56

CrepeoMeTpuuecKre 3aJjaud Ha
Jl0Ka3aTenbCTBO U BbIUMCI/IEHHE,
TIOCTPOEHHEM CeUYeHU LWINHJPA,

o0yuarolmxcs K
TIOJTyYeHUIO 3HaHUM,
HaJla)KMBaHHUIO
TIO3UTHUBHBIX
ME>KTUUHOCTHBIX
OTHOLIIeHUH B Kj1acce,
TIOMOTaloT
YCTaHOBJIEHUIO
n0OposkenaTebHOU
aTMocdepbl BO BpeMs

YPOKa;

- opraHu3aLusi
mecdcTBa
MOTHBHUPOBAHHBIX U
5PYMPOBaHHBIX
00yuaroImuXxcs Hafl UX
HeyCIeBaroIIMH
OJJHOKJ/IaCCHUKaMH,
JA0LI[ero
o0yuaroImuMcst
COIL[MA/IbHO 3HAUMMbIH
OTBIT COTPYAHHUYECTBa
Y B3aMHOM MOMOILIA
(apT-Tepanus,
Oecena, Oecega
THYecKas,
BUKTOPHHA,
BUPTYa/IbHas
KCKYpCHS, AUCIYT,




KOHycCa

57

[IpukiagHble 3a7iaun, CBSI3aHHbIE
C UIUHPOM

58

[TpuknagHble 3a7iaun, CBSI3aHHbIE
C UUWINHPOM

59

Cdepa u map

60

[Tepeceuenue cepsl 1 111apa C
TJIOCKOCTHI0. KacaHue wmapa u
cdepsl MJIOCKOCTBIO. Bus u
1300pakeHHe I1apa

61

[Tepeceuenue cdepsl U 11apa ¢
TUI0CKOCTRI0. KacaHue miapa u
cdepbl MI0CKOCTHIO. Buz u
1300pakeHHe I1apa

62

YpaBHenue coepsl. [Tnomaab
cdepsl U eé yacTeit

63

Cummetpus cepsl U 1apa

64

CrepeoMeTpuueckue 3aJauu Ha
[l0Ka3aTesbCTBO U BbIUMC/IEHHE,
CBsi3aHHbIe CO C(pepol U LIapOM,
MOCTPOEHHEM UX CeUeHUU
IJIOCKOCTBIO

65

CrepeoMeTprueckue 3aJauu Ha
[l0Ka3aTesbCTBO U BbIUMC/IEHHE,
CBsI3aHHbIE CO C(pepol U LIapOM,
MOCTPOEHHEM HX CeUeHUU
TJIOCKOCTBIO

66

[TpukiagHble 3a7iauu, CBSI3aHHbIE

JUCKYCCHSA, ie/I0Bast
Urpa, urpa,
Hcc/IejoBaTe/IbCKast
JeATe/IbHOCTD, Ke¥iC,
MO3rOBO# IITYPM);

- WUHWLIMMPOBaHUE U
ToAIepIKKa
HCC/Ie/I0BaTe/TbCKOM
AesTe/IbHOCTH
o0yuaroluxcs B
paMKax peanu3aruu
MU
HH/UBHUAYa/IbHBIX H
rPyNmoBbIX
HCC/Ie/J0BaTe/TbCKHUX
MPOEKTOB, UTO JIaCT
oOyuaroImumcst
BO3MOXXHOCTh
niprobpecTy HaBBIK
CaMOCTOSTE/TLHOTO
pereHust
TeopeTUUeCKOu
1po0JIeMbl, HaBbIK
reHepuUpOBaHUs U
odopmiieHus
COOCTBEHHBIX UJIEH,
HaBBIK
YBaKUTETEHOTO
OTHOIIIEHUS K Uy>KUM




co cepoli U 11apom

HOBTOPEHI/IGZ OKPY>KHOCTBb Ha
IIJIOCKOCTH, BBIUHMC/IEHUA B

67 OKDY’>KHOCTH, CTaH/IapTHbIE
nozo6us

68 Pa3muHble KOMOWHAIIUY TeJT
Bpall|eHUs1 U MHOTOIPaHHUKOB

69 3agaun no teme "Tena u
TIOBepXHOCTH BpalleHus"

70 3agauu o TeMe "Tena u
TOBEPXHOCTH BpallleHus"

71 KonTponbHas pabota "Tesa u
TOBEPXHOCTU BpallleHus"

7 O61ém uunmuuapa. Teopema 06
00BEMe MPSIMOTO LIWTUHAPA
Beruriciienue 0656MOB Tej C

73 TIOMOLL[BIO OIIpeie/IEHHOIO
uHTerpasa. O6BEM KoHyca

74 [Tnoraau 6OKOBOH M ITOTHOM
MOBEPXHOCTH KOHYyCa
CrepeomeTpuueckye 3a1auu,

75 CBsI3aHHbIE C BBIYUC/IeHUeM
00BEMOB LIUTMH/IPA, KOHYCA
[IpuksagHble 3a7auu 110 Teme

76 "OO6BEMBI U TIJIOLAZN
rioBepxHocTeli Ten"

77 OO6béEM 111apa | 111apOBOTO

cektopa. Teopema 06 06nEMe

uzesM,
o(opMJIEHHBIM B
paboTax Apyrux
HCciieloBaTesen,
HaBBIK TyO/IMUHOTO
BBICTYTUIEHUS TIepe]]
ayiuTopuen,
apryMeHTUPOBaHUs
Y OTCTavBaHUs
CBOEM TOUKH 3peHUsI
(apT-Tepanus,
Oecena, Oecega
THYeCKas,
BUKTOPHUHA,
BUPTya/IbHasi
IKCKYpCHS, JUCITYT,
AMCKYCCHS,
AejioBasi Urpa,
urpa,
HCC/Ie/I0BaTe/TbCKas
AeATe/TbHOCTh,
Kelic, MO3roBoM
IITypPM)
- yCTaHOBEHMe
[0BepUTesibHbIX
OTHOLUEHNN Mexxay
negarorn4ecknm
paboTHMKOM KN ero
obyyatowmmcs,
CrnocobCcTBYOLWINX




mapa. ITnomazab cdeps.
CrepeomMeTpUUecKyre 3a/jau,
CBSI3aHHbBIE C BBIYMCIIEHUEM
00BEMOB I11apa, II1apOBOT0
CermMeHTa U 11apoBOr0 CEKTOpa

78

[TpuknagHbIe 3afauu 10 Teme
"OOBEMBI TeN", CBSI3aHHLIE C
00BEMOM I11apa U TUIOIIA/bI0
cthepbl. COOTHOILIEHUS] MEX/TY
T/I01aisIMU TIOBePXHOCTelN 1
00béMaMH MOJ00OHBIX Tesl

79

[TogoOHBIe Tea B MPOCTPAHCTBe.
V3meHeHue 00bEMa Npu
nofo6un. CtepeoMeTpuueckue
3a/lau, CBSI3aHHbIE C
BbIUMC/IeHueM 00bEMOB Tes U
T/Io1a/ieli moBepxHocTel

80

KonTponbHast pabota "Tlnoraau
TIOBEPXHOCTH U 00BEMBI KPYTJIBIX

n

TeJsI

81

JIBY>KeHUs IPOCTPAHCTRA.
Otobpaxenusi. [IBrKeHUs U
paBeHCTBO ¢uryp. Ob1me
CBOMCTBA JBWKEHUH

82

Bugp1 BrOKeHUN: TapasiebHbIN
NIepeHoC, LieHTpasbHas
CUMMeTpHuS, 3epKa/bHast
CUMMeTPHUS1, IOBOPOT BOKPYT
NpSIMOK

NO3UTUBHOMY
BOCMNPUATMIO
obyyatowmmuncs
TpeboBaHUM K
npock6
negarornyeckoro
paboTHuKa,
MPUBIEYEHMNIO NX
BHUMaHNA K
obcyxpnaemonm Ha
ypoke
MHopMauun,
aKTMBU3ALMN X
no3HaBaTesIbHON
DesaATeNbHOCTH
(apT-Tepanus,
becepa, 6becepa
3TUYeckas,
BMKTOPMHA,
BMpTyasibHaA
3KCKypcus,
aucnyrT,
AMNCKYyCCuUA,
AesioBas Mrpa,
urpa,
uccnepoBaTenbCK
an [eATesIbHOCTb,
KeWc, MO3roBom
WTYypMm);

- noby>xageHne
obyyatoLmxcs




83

[Tpeobpa3oBanus 1og006us.
[Tpsimast u cpepa Ditniepa

84

FeOMETpI/I‘—IECKI/Ie 3d4/1da4X Ha
MMpUMEHEHHWE NBUXXEHUA

85

KonTtpospHast pabota "BekTophbl B
IIpoCTpaHCTBe"

86

O6o61aroiiee moBTopenue 11
MOHAITUM Y METO/IOB Kypca
reometpuur 10-11 ksaccos,
CUCTeMaTH3aLusl 3HaHUU:
"[Tapa/nie/nbHOCTB NIPSAMBIX U
TJIOCKOCTEN B MPOCTPaHCTBe"

87

Ob6o61maroiee moBTopenue 11
MOHAATUM Y METO/ZIOB Kypca
reometpuu 10-11 ksaccos,
CcUCTeMaTH3aLus 3HaHUU:
"BekTOphbI B rpocTpaHcTBe"

88

O6ob6maroiiee mosropenue 11
TIOHSTUW U METOJ0B Kypca
reometpuu 10-11 ksaccos,
CcUCTeMaTH3aLus 3HaHUU:
"BekTOphbI B rpocTpaHcTBe"

89

O6ob6mmaroiiee moBTopenue 11
TOHSITUM Y MeTO/IOB Kypca
reometpuur 10-11 kaccos,
cucTeMaTu3anus 3HaHul: "O0bem
MHOTI'OTpaHHUKA"

90

O6ob6maroiiee moBTopeHue 11

cobnopaTb Ha
ypoke
obwenpuHAaATbie
HOPMbI MOBEAEHNS,
npasuna obeHns
CO CTapLwmnmm
(neparornyeckumm
paboTHMKaMn) n
CBEepCTHUKaMM
(obyvatowmmmcs),
MPUHUUNbLI y4ebHOoN
ONCUUMNHBI K
caMoopraHusauum
(apT-Tepanus,
becepa, 6becepa
3TU4Yeckasa,
BMKTOPMHA,
BUpTyasibHasA
3KCKypcHusA,
aAucnyT,
AMUCKYyCCuUA,
Aenosas urpa,
urpa,
uccnepoBaTenbCK
as neATeNIbHOCTb,
KeWc, MO3roBom

WITYypM);

- MpuUBJsIeYeHne
BHMMaHUA
obyyatowmxca K
LLEHHOCTHOMY




TIOHATUW ¥ METOJ0B Kypca
reometpuur 10-11 kaccos,
cucTeMaTu3anus 3HaHul: "O0bem
MHOTOrpaHHUKa"

91

O6o0ratoiiee mopTopenue 11
TOHSITUN Y METO/IOB Kypca
reometpuur 10-11 kaccos,
CcUCTeMaTH3aLys 3HaHUM:
"[1no1magy MoBepXHOCTU U
00BEMBI KPYT/IBIX TE"

92

O6o0ratoiiee mopTopenue 11
TOHSITUN Y METO/IOB Kypca
reometpuur 10-11 kaccos,
CcUCTeMaTH3alUs 3HaHUM:
"[1no1magy MOBEPXHOCTU U
00BEMBI KPYT/IBIX TE"

93

WToroBast KOHTpOJIbHast paboTa

94

WToroBast KOHTpoJIbHast paboTa

95

[ToBTOpEeHMe, 060011[eHIe U
CcHCTeMaTH3al[ysl 3HaHUN

96

VcTopusi pa3BuTHUs CTepeOMeTpUU
KaK HayKy U e€ poJib B Pa3BUTUU
COBpeMEeHHbBIX UH)KeHePHbIX U
KOMITbIOTEPHBIX TeXHOJIOTHI

97

VicTopust pa3BUTHSI CTEPEOMETPUH
KaK HayKW U eé poJib B Pa3BUTUU
COBpPeMeHHbIX UHKeHepHbIX U
KOMIIbIOTEPHBIX TEXHOJIOT UM

aCrnekTy
n3y4aeMblX Ha
YPOKax ABEHUN,
OpraHm3aumsa nx
paboTbl C
rnosly4aemow Ha
YypOKe coumanbHO
3HA4YMMON
WHgopmaumen -
WHULMMPOBaHMe eé
obcyxaeHus,
BbICKa3blBaHNSA
obyyatowmmuncs
CBOEro MHeHMs no
eé nosoay,
BbIpaboTKU CcBOEro
K HEN OTHOLWLEHNS
(apT-Tepanus,
becepa, 6becepa
3TU4YeckKasa,
BMKTOPMHA,
BUpTyasibHasA
3KCKypcHusA,
aAucnyT,
AMUCKYyCCuUA,
Aenosas urpa,
urpa,
uccnepoBaTenbCK
as neATeNIbHOCTb,
KeWc, MO3roBom

WITYypM);




98

VicTopusi pa3BUTHsI CTEepEOMETPUH
KaK HayKW U eé poJib B Pa3BUTUU
COBpPEMEeHHbBIX UHKeHepHbIX U
KOMIIbIOTEPHBIX TEXHOJIOT UM

99

I/ICTOPI/IH Pa3BUTHA CTEPEOMETPUN
KaK HAYKH U eé POJIb B PA3BUTHHU
COBPEMEHHBIX MHXXE€HEPHBIX U
KOMITBIOTEPHBIX TeXHOJIOTUH

100

I/ICTOPI/IH Pa3BUTHA CTEPEOMETPUN
KaK HAYKH U eé POJIb B PA3BUTHHU
COBPEMEHHBIX MHXXE€HEPHBIX U
KOMITBIOTE€PHBIX TeXHOJIOTUM

101

VcTopus pa3BuTHUs CTepeoMeTpUn
KaK HayK{ U eé poJib B Pa3BUTUU
COBpPEMEeHHbBIX UH)XeHePHBIX U
KOMITbIOTEPHBIX TeXHOJIOTHI

102

VicTopust pa3BUTHSsL CTepeOMEeTPUH
KaK HayKU U eé pojib B Pa3BUTUU
COBpPEMEHHbIX UH)XeHePHBIX U
KOMIbIOTEPHBIX TEXHOJIOTUM

- CMNOJIb30BaHMe
BOCMMTaATEsIbHbIX
BO3MOXXHOCTEN
coaep>XaHus
yyebHoro
npegMmeTa yepes
OEMOHCTpPaUMIo
obyyatowmmcs
npUMepos
OTBETCTBEHHOrO,
rPa>kK4aHCKoOro
noBeneHus,
nposiBNIeHUs
yenosekonobus un
nobpocepaeyHoCcTm

- MPMMEHEHME Ha
ypoke
MHTEepPaKTUBHbIX
cdopm paboTbl C
obyyatowmmuncs:
MHTEeNNIeKTyalNbH
bIX Urp,
CTUMYJINPYOLLMX
Mo3HaBaTEJIbHYIO
MOTMBALMIO
obyyatowmxcs;
AMOAKTUYEeCKOoro
TeaTpa, rge
MoJly4YeHHble Ha
YypOKe 3HaHuS




o6bIrpbIBaloOTCH B
TeaTpasibHbIX
MOCTaHOBKaX;
OUCKYCCUH,
KOTOpble fatoT
obyyatowmmcs

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

102

BO3MO>XXHOCTbB







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

* Matemaruka. I'eometpus, 10 knacc/ Mep3nsik A.I'., HomupoBckui [1.A.,
[TonskoB B.M.; oz pepakiiyeii [Togonbckoro B.E., O6111ecTBO ¢ orpaHUYeHHOM
oTBeTCTBeHHOCTHIO N3aaTenbckuit LeHTp « BEHTAHA-I'PA®»; AkijmonepHoe
obiectBo «M3matenbcTBo «IIpocBereHyex»

* Maremartuka. ['eometpus, 11 kinacc/ Mep3nsk A.I'., Homuposckuit [1.A.,
[TonsikoB B.M.; oz pepakuueii [Togonsckoro B.E., O6I11eCTBO ¢ OrpaHUUYeHHOM
OoTBeTCTBeHHOCThIO M3narensckuii eHTp « BEHTAHA-T'PA®»; AkiimoHepHOe

obiiectBo «M3parenscTBo «IIpocBeliieHye»

METOANYECKHWUE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET

PoOII

bubmiorteka LJOK






