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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, pa3sBépTka MHOrorpaHHuka. IIpusma: n-yrosbHas
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-yronpHasi mnrpamuja,
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
TeTpasap, Ky0. IlpeacTaBieHrve O TIPaBWIBHBIXMHOTOTPAaHHUKAX: OKTaj/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 K1accaobyuaroiyiics HayYnTCs:

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;

BBINOJIHATB/|eHICTBUSIHA/IBEKTOPAMY;

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 koH11y 11 KaccaoOyuarouuiicsi HayYuTCs:



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;
BBITIOJIHATHOIEepal[MMHA/IBEKTOPaMU;

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;



JI0Ka3bIBaTbreoMeTprUUeCKHeyTBePXKIeHH s,

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.



TEMATUYECKOE IVNTAHUPOBAHUE

10 K/TACC
No HaumeHoBaHMepa3/je/i0B U Kommecrsotacos I/IeKTPOHHEIe
n/n TEeMIIPOrpaMMbI Bcero KoHTpO/IbHBIEPadOTHI MpakTiieckuepador (mapposrie)
Bl oOpa3oBaTe/IbHBIEPECYPChI
1 BBezienue B cTepeoMeTpHIO 23 1
’ BsanmHoe pacriosnokeHue 6 1
TNIPSIMBIX B [IPOCTPAHCTBE
3 Hapafl]'le}]bj{OCTb NIPSMBIX U 3
IIJIOCKOCTeM B [IPOCTPaHCTBe
4 HepneH,qmiymlpHOCTb NIPSIMBIX U 75
IIJIOCKOCTEU B IIPOCTPAHCTBe
Y171l U paccTosiHUSA 16 1
MHororpaHHUKU 7 1
BekTopsl B TIpOCTpaHCTBE 12
3 [ToBTOpEHME, 0606LueH1:1e u c 5
CcUCTeMaTH3aLys 3HaHUU
OBHIEE KO/IMYECTBO YACOB I10 102 6 0
[TPO'PAMME




11 K/TACC

No HaumeHoBaHuepas/jeioB 1 Kommecrsotacos I/IEKTPOHHbIe
n/n TeMIIPOrpaMMbI Bcero KoHTpO/IbHBIEPatoTHI MpaxTiyeciuepador (mapposnie)
bl oOpa3oBaTe/IbHBIEPECyPChI
1 AmnanuTtnyeckasireoMeTpus 15 1
5 [ToBTOpEHME, 0606meH1:1e U 15 1
CUCTeMaTH3aLys 3HaHUU
OOBEMMHOTOTpaHHHKA 17 1
TenaspallieHUst 24 1
5 [1omai MOBEpXHOCTY U 9 1
00BEMBI KPYTJIbIX TeJ
6 [ BrxeHus 5 1
7 [ToBTOpEHME, 0606LueH1:1e U 17 5
CUCTeMaTH3aLys 3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 100 3 0
[TPO'PAMME







ITIOYPOYHOE IVNTAHUPOBAHUE
10 K/TACC

Ne

n/
n

Temaypoka

KosmmyecTBouacoB

Bce
ro

KonTposibHbIEp
aboThI

IIpakTHyeckuep
aboThI

OnexkTpoHHbIeru(poBbLIeOOpa3oBaTe
bHbIEpeCcypChbl

OcHOBHbIe TpaBU/Ia U300paKeHUsT Ha
PUCYHKe IIJIOCKOCTH, Mapasiie/bHbIX
MpSIMBIX (OTPe3KOB), CepejMHbl OTpe3Ka

[ToHsITUS CTepeoMeTpUM: TOUKa, TipsiMasi,
TMJIOCKOCTB, MPOCTPaHCTBO. OCHOBHbIE
TpaBU/ia U300pa’keHUsI Ha PUCYHKe
TJIOCKOCTH, Tapasi/ie/IbHbIX TIPSIMbIX
(oTpe3KoB), cepeiMHBI OTPe3Ka

[ToHsATHS: TTepeceKaroIecst TUIOCKOCTH,
TriepeceKaroIecs rpsiMasi ¥ TJI0CKOCTE;
TIOJTyTIPOCTPaHCTBO

[MoHsTHS: TIepeceKaroIuecs TVIOCKOCTH,
TriepeceKaroIecs rpsiMasi ¥ TJI0CKOCTE;
TMOTyTIPOCTPaHCTBO

MHororpaHHUKH, W300pakeHHe
TPOCTEUIIINX TTPOCTPAHCTBEHHBIX (PUTYD,
HeCYIIeCTBYIOIIUX 00BeKTOB

MHororpaHHHKHU, U300paxkeHre
TIPOCTEMNIINX MMPOCTPAHCTBEHHBIX QUTYP,
HeCyIIeCTBYIOLUX 00beKTOB

AXcHOMBEI CTepeoMEeTPHHU U T1epBhLIe




c/1eaCTBUA U3 HUX

AXCcHOMBEI CTepeoMETPHHU U T1epBLIe
C/1eCTBUA U3 HUX

AKCHOMBI CTepeoMeTpUH U NepBble
cresicTBYs U3 HUX. Crioco0Obl 3a/jaHust
MIPSIMBIX U TJIOCKOCTel B IPOCTPAHCTBe.
O0603HaUeHUSTIPSIMBIX U TJIOCKOCTEH

10

V300pakeHre ceueHuM MIpaMuibl, Kyoa
U MIPU3MBbI, KOTOPbIE TIPOXO/SAT Yepe3 X
pébpa.
N306pa>keHuernepeceyeHUSTIONy UeHHBIXIT
JIOCKOCTeH.
PackpalmBaHHeTIOCTPOeHHbIXCeueHrpa
3HBIMHULIBETAMU

11

V300pakeHre ceueHuM MIpaMuibl, Kyoa
U TIPU3MBbI, KOTOPbIE TIPOXO/SAT Yepe3 X
pébpa.
N306pa>keHuernepeceyeHUSTIONy UeHHBIXIT
JIOCKOCTeH.
PackpalmBaHHeIOCTPOeHHbIXCeUeHHpa
3HBIMHULIBETAMU

12

V306pakeHre ceueHuM MIpaMuzibl, Kyoa
U MIPU3MBI, KOTOPbIE TIPOXO/SAT Yepe3 X
pébpa.
N306pa>keHHernepeceyeHUSTIONy UeHHBIXIT
JIOCKOCTeH.
PackpalumBaHHeTIOCTPOeHHbIXCeUeHHpa
3HBIMHULIBETAMU

13

V300pakeHre ceueHuM MIpaMuibl, Kyoa




Y TIPM3MBbI, KOTOPbIe TIPOXOAST uepe3 Uux
pébpa.
V300pakeHHeriepecevyeHUsI0NyYeHHBIXTT
JIOCKOCTEH.
PackparmBaHHeNnoCTpOeHHbIXCeueHHpa
3HBIMULIBETAMU

14

MeTo/ c/iefioB /iJisi IOCTPOEHUS CEUeHUH

15

MeTop c/iefioB /1J1s1 IOCTPOEHHsI CeUeHUH.
CBolicTBa nepecevyeHnH NPSIMbIX U
TJIOCKOCTeM

16

MeTop ciiefioB [1/1s1 TIOCTPOEHHUsI CEeUeHUH.
CBolicTBa nepecevyeHNH NPSIMbIX U
TJIOCKOCTeMN

17

TTocTpoeHUe ceueHHii B MpaMuze, Kyoe
1o TpéM ToukaM Ha pébpax. Co3zaHue
BBIHOCHBIX UePTEXKeH U 3aruch 11aroB
MOCTPOEHUST

18

[TocTpoeHue ceueHnii B mupamu/e, Kybe
110 TpEM TOUKaM Ha pébpax. Co3maHue
BBIHOCHBIX UepTe)XXel U 3aIuCh 111aroB
MOCTPOEHHUSI

19

ITocTpoeHue ceueHnii B mupamu/e, Kybe
110 TpéM TouKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTe)XXel U 3aluCh 111aroB
MOCTPOEHHUSI

20

[TocTpoeHue ceueHUit B TMpamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3gaHue
BBIHOCHBIX YepTeXKel U 3aruCh 111aroB




MMOCTpOEHUA

21

[ToBTOpeHue rulaHuMeTpun: Teopema o
MIPOTIOPLIMOHAIBHBIX OTPe3Kax.
[Togo6ueTpeyronbHUKOB

22

[ToBTOpeHue nanumMetpuu: Teopema
MeHenas. PacueTbl B CeUeHHUAX Ha
BBIHOCHBIX YepTerKax.
Vcropusipa3BUTHAI/IaHUMETPUHA U
CcTepeoMeTpuu

23

KonTtponbHast paboTa "AKCHOMBI
crepeoMeTtpuu. CeueHus"

24

B3anMHoe pacriosioykeHue NpsSIMbIX B
npoctpaHcTBe. CKpeluBatoLIecs
nipsiMble. [Tpr3HaKy CKpeLuBaroIXCs
npsiMbIX. [lapannenbHblenpsiMble B
MPOCTPaHCTBe

25

Teopema o cyleCTBOBaHUM U
e/IJMHCTBEHHOCTH TIPSIMOM TapaJiie/ibHON
JTAHHOM TIPSIMOM, TIPOXOZSIIeN uepes
TOUKY TIPOCTPAHCTBA U He Jie)kallleil Ha
[AHHOY IIpAMOM. JlemMa 0
riepeceueHUMNIapaieTbHbIXIPSMBIXILIOC
KOCTbIO

26

[TapannensHOCTH Tpex TpAMBIX. TeopeMa
0 TPéX mapa’siiesbHbIX NpsAMbIX. Teopema
0 CKpeLlMBaLUXCATPIMBIX

27

[MapanenbHOe TIPOEKTUPOBAHKE.
OCHOBHbIE CBOWCTBA TapasuielbHOTO




TIPOEKTUPOBAHUSI.
M306pakeHrepa3HbIX(QUTyp B
rapasijie TkHOMMPOeKIuU

28

[JeHTpanbHas IpoeKLus. YTO0I C
COHarpas/ieHHbIMU CTOPOHAMU.
YronMmexaynpsamMbeIMu

29

3aZlauu Ha /I0Ka3aTe/bCTBO U
HCC/IeloBaHKe, CBSI3aHHbIE C
PaCII0/I0’KEHUEM TIPSIMBIX B
MPOCTPaHCTBE

30

[ToHaTHA: MapanIeNbHOCTb MPSIMOU U
TIJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
Trapasule/IbHOCTH MPSIMOU U IJIOCKOCTH.
CaolicTBanapasiebHOCTUIIPSIMOY U
IIJIOCKOCTH

31

CeomeTpHrueckue 3a/1auy Ha BBIYUCTEHHE
1 [10Ka3aTebCTBO, CBsI3aHHbIE C
Trapasie/IbHOCTBIO TIPSIMBIX U
IIJIOCKOCTEeM B [IPOCTPaHCTBe

32

[TocTpoeHue ceueHUs], IPOXOZASALIErO
yepes /IaHHYIO NPSMYI0 Ha YepTexke U
TapasiiesIbHOrO IPYrOU MPSIMOU.
PacuéroTHOIeHUI

33

[NTapannensHasi MpoeKLsl, IPUMeHeHue
7151 TIOCTPOEHKs cedeHUH Kyba u
napasuiesienurne/a.
CaoiicTBanapasiesnenure/ia i Npu3Mbl

34

[TapannenvHbie MIOCKOCTU. IIpr3HaKu




Mapa/uieJIbHOCTHU ABYX TJIOCKOCTeM

35

TeopeMa 0 napa/iesIbHOCTH U
eIMHCTBEHHOCTH TIJIOCKOCTH,
MPOXOZsIiel uepe3 TOUKY, He
TpUHAJJIeXallyto JaHHOU IJIOCKOCTH U
CJ1e[ICTBUS U3 Heé

36

CBolicTBa napasie/bHbIX IJIOCKOCTEeH: O
Trapasiie/IbHOCTH MPSIMBIX IepecevyeHust
TIpU [1epecevyeHuny IBYX MapasjiesbHbIX
TJIOCKOCTEN TpeTheu

37

CaoricTBa napasienbHbIX IJIOCKOCTeH:
00 oTpe3Kax mapasuie/ibHbIX TPSIMBIX,
3aKJ/IFOUEHHBIX MeXX/y Napasiie/lbHbIMUA
TJIOCKOCTSIMU; O NTepeceueHnH MpsIMOU C
[BYMs apaieNlbHbIMU MJIOCKOCTSMU

38

[ToBTOpeHue: Teopema ITudaropa Ha
IIJIOCKOCTH

39

IToBTOpEHUME:
TPUTOHOMETPUSATIPIMOYT0JIbBHOTOTPEYT O/l
bHUKA

40

CaoiicTBa Kyba 1 MpsiIMOYT0/IbHOTO
napasuienenurea

41

BbIunc/ieHe [JIMH OTPe3KOB B Kybe U
MIPSIMOYTOJIbHOM Tapasuie/ienurese

42

[TeprnieHMKyIIPHOCTD NPSIMOU 1
IJ1I0CKOCTH. [Ipr3Hak
TMeprHeHVKY/ISIPHOCTU NIPSIMOW U
IIJIOCKOCTH




43

[MeprieHAVKYISPHOCTD MPSIMOM U
ruiockocTH. [Tpu3Hak
neprieHIUKYISIPHOCTH TIPSIMOM U
TJIOCKOCTH

44

Teopema o cylLLlecTBOBaHUM U
eJMHCTBEHHOCTH TIPSIMOM, MPOXOZSIIIei
yepe3 TOUKY MPOCTPaHCTBa U
NeprieHJUKYISPHOU K IJIOCKOCTH

45

[TnockocTH U nepneHvKyasipHble UM
MpsiMble B MHOT'OIPaHHUKaX

46

[TnockocTH U neprnesyKyIspHble UM
MpsiMble B MHOT'OIpaHHUKaX

47

[TeprieH iKYy /1P Y HAK/IOHHASI.
[TocTpoeHue neprieHVKY/1spa U3 TOUKU
Ha MpsIMY0

48

[TeprieH UKy SIp ¥ HAKJIOHHAsI.
[TocTpoeHue nieprieHAUKY/IsIpa U3 TOUKH
Ha MpsSMYI0

49

Teopema 0 TPéx reprieHANKY/Isipax
(mpsimMasi 1 oOpaTHasi)

50

Teopema 0 TPéX TepreHANKYIsIpax
(mipsiMast 1 obpaTHast)

51

YronmMexayCKpelBarLUMUCSTIPSIMbIM
u

52

[MTouck neprieHAUKY/ISIPHBIX MPSIMBIX C
TOMOIIbIO TIePIIeHUKYISPHBIX
IJIOCKOCTeH

53

OpToroHabHOENPOeKTUPOBaHE




o4

[TocTpoeHue ceueHuit Kyba, MPU3MBI,
TIPaBU/IbHOM MHUPAMUBI C TIOMOILBIO
OpPTOTOHA/ILHOM MPOEeKIUU

55

[TocTpoeHue ceueHunit KyOa, MPU3MBI,
MpaBWIbHOM NUPaMK/ibl C TOMOLLBIO
OpPTOTOHA/ILHOM MPOEeKIUU

56

CrMMeTpys B IIPOCTPAHCTBe
OTHOCHUTEJIBHO IIJIOCKOCTH.
[TnockocTuCMMMeTpui B
MHOT'OTpaHHHUKaX

57

ITpusHak neprieH uKy/IIPHOCTY IPSIMOK
Y TUIOCKOCTH KaK CJIe[iICTBHEe CHUMMeTPUH

58

[IpaBubHBIE MHOTOTPpaHHUKU. Pacuér
PacCTOSTHUM OT TOYKH /10 TUIOCKOCTH

59

IIpaBuibHBIE MHOTOTPAaHHUKU. PacuéT
PacCTOsIHUI OT TOUYKH /10 TVIOCKOCTU

60

CriocoObl OMYCTUTH MepIeHANKY/ISPbI:
CUMMETPHUSI, CABUT TOUKHU TI0
rapasijie/lbHOM MpsIMOi

61

CABur 1o HenapasiesbHOM NpsSIMOM,
V3MeHeHHe PacCTOSTHUM

62

KonrposneHas pabota "B3anmvHoe
PacIoo)KeHre TPSIMBIX U TIJIOCKOCTeH B
IpoCTpaHcTBe"

63

[ToBTOpEHME: Yro/ MeXXy NPpsSIMbIMHU Ha
TMJIOCKOCTH, TPUTOHOMETPUS B
MPOM3BOJILHOM TPEeYyTroJIbHUKe, TeopeMa
KOCHHYCOB




64

[ToBTOpEHUE: YTOJT MEXKIY
CKPELUBAIOIAMUCS TIPSIMBIMU B
TIPOCTPAHCTBe

65

FEOMETPI/I‘—IQCKI/IE MeTO/ bl BEIUMCJ/IEHUSA
yrijla MeXXay IpssMbIMU B
MHOI'OIrpaHHHUKaXx

66

[ByrpanssbIi yroj. CBOMCTBO JTMHEHWHBIX
YIJIOB [IBYTPAaHHOrO yTJjia

67

[TepneHAUKYASIPHBIE TIJIOCKOCTH.
CBoiicTBa B3aMMHO TeprieHIUKY/IsIPHbBIX
IJIOCKOCTeH

68

[Tpr3HaK neprieH/IMKyIspHOCTH
TJIOCKOCTEM; TeopeMa 0 NpsIMOu
repeceveHusi IByX IJIOCKOCTeN
TNeprieH/IMKYIpHbIX TPeThel MJI0CKOCTH

69

[TpsiMOyTO/BbHBIN Tapasiesnenurnes; Ky0;
v3MepeHusi, CBOMCTBa MPSIMOYTO/ILHOTO
rapasijenenuresa

70

Teopema 0 AWaroHa/Iv rpamMoyroJjibHOro
Mapasuienenvriea v cjieCTBUe 13 Heé

71

CrepeomeTpuuecKue U MPUKIIaJHbIe
3a/lauu, CBsI3aHHbIEe CO B3aUMHbBIM
pacrioyioXkeHrueM TPSIMbIX U TIJIOCKOCTU

72

[ToBTOpEHMe: CKpeIIMBaIoIIecs
MpsiMble, TIapaslie/ibHbIe TVIOCKOCTH B
CTaHJAPTHBIX MHOT'OIPaHHUKAX

73

[Tapa napasnnenbHbIX TJIOCKOCTEN Ha
CKPELMBAIOIMXCsl IPSMBIX, PACCTOSIHHE




MEXXJY CKPeLIUBaIOILUMUCS TIPSIMbIMU B
TIPOCTBIX CUTYaLAsX

PaccTosiHre OT TOUKU A0 ITJIOCKOCTH,

74 paccTosiHue OT NPSIMOM /10 TJIOCKOCTH
Brruncienre pacCTosIHUN MeXIy

75 CKPeLMBaOIIMMUCA TIPIMBIMHU C
TIOMOLLBIO TTePIIeHJUKYISIPHOU
IIJIOCKOCTH
TpéxrpaHHbIl yroJ1, HepaBeHCTBa /ISl

76 TpexXIrpaHHbIX yI/i0B. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB [I/I1 TPEXTPAHHOIO yIJIa

2 OneMeHTHI C(pepruuecKoil TeOMeTpUU:
reoZiesuyecKue JIMHUM Ha 3emiie

78 KonTponbHast paboTa "YT/IbI U
paccrosiHus"

79 Cucrematusaliysi 3HaHUMN
"MHoOrorpaHHuK U ero 31eMeHTbl"

80 [Tupamuga. Bugel nmupamuy. IlpaBuinbHas
nvpamMuzia

81 [Ipusma. [IpsMas 1 HaK/IOHHAs IPU3MBL.
IIpaBunbHasANIpy3Ma

82 [IpsiMoii mapasinenenurne,
MIPSIMOYTOJILHBIN TIapasuiesenures, Kyo

a3 BhInyK/IbleMHOI OrPaHHUKU.
Teopemadiinepa

84 Beinykible MHOrOrpaHHUKu. Teopema

Ouisiepa. [IpaBuibHbIE U




MoJ1yrnpaBHU/ibHbIE MHOT'OI'PAHHUKHA

85 KoHntpospHasipaboTa "MHOrorpaHHUKH'" 1

86 [ToHsiTHe BeKTOPA Ha TJIOCKOCTU U B 1
TIPOCTPaHCTBe

87 CyMMaBeKTOpOB 1

88 Pa3HoCTBEBEKTOPOB 1

89 [TpaBunonapasnienenuvresa 1

90 YMHOXeHreBeKTOpaHaurc/I0 1
Pa3no)keHre BeKTOpa 1o 6a3ucy Tpéx

91 BEKTOPOB, He JIe)Kall[iX B OJHOU 1
TJIOCKOCTH

92 CkasnsipHOerpou3Be/ieH1e 1

93 BbiuniciieHune yria Mexxly BeKTOpamMu B 1
TIPOCTPAHCTBE

94 [Ipocreiiiive3asaur C BeKTOpaMu 1

95 [Ipocreiiie3asaun C BEKTOpaMu 1

96 [Tpocreiiilivie3asauy ¢ BeKTOpaMu 1

97 [Tpocreiiilive3asaur ¢ BeKTOpaMu 1

98 O600111eHrE ¥ CUCTEMaTH3aIUsI3HAHUH 1

99 O06o0011eH1e ¥ CHUCTeMaTH3al[UsI3HAHUH 1

10

0 VToropasikoHTpoJibHasipaboTa 1

10

1 WToroBasikoHTpoJibHasipaboTa 1

10 .
O600111eHrE ¥ CUCTEMaTH3aIUsI3HAHUH 1




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME
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11 K/TACC

No KoinuyecrBouacos
OnexkTpoHHbIeU(POBBLIEOOPa3oBaTe/lb
Temaypoka Bce KonTpo/sibHbIep IIpakTHyeckuep
n/ HbIepecypChbl
- ro aboThI aboThI
[ToBTOpeHue TemMsbl "KoopanHaThI
1 BeKTOpa Ha IJIOCKOCTH U B 1
IpoCTpaHcTBe"
9 [ToBTOpeHue Temsl "CkansipHoe 1
rpousBe/ieHre BeKTOpoB"
IToBTOpeHue Temsl "BeiuncieHye
3 yIJjia MeX/y BeKTOpaMu B 1
IpOCTpaHCTBe"
IToBTOpeHue TeMbl "YpaBHEHHE
4 TIPSIMOM, MPOXOo/isiiieli yepe3 /iBe 1
TOYKU"
YpaBHeHHe TJI0OCKOCTU, HOpMa/lb,
5 1
ypaBHeHUe IJIOCKOCTH B OTpe3Kax
6 YpaBHeHHe TJIOCKOCTU, HOpMaJlb, 1
ypaBHeHHe TUIOCKOCTU B OTpe3Kax
7 BekTopHoerpousseeHue 1
3 JIvHeliHbIeHEepaBeHCTBa, 1
JIMHEMHOeNnporpaMMHUpPOBaHUe
9 JIvHeliHbleHepaBeHCTBa, 1
NMMHeNHOoenporpaMMUpOBaHUe
10 Amnanutruyeckue MeTOAbl pacuéTa 1
yrja MeKJy NpsiMbIMU B




MHOIr'OrpaHHHUKax

AHanuthueckue MeTOJbl pacuéTa

11 yrja MexXay II0CKOCTSMU B
MHOTI'OTpaHHUKAaX

1 @dopMyiia pacCTOsIHUSA OT TOUKHU [0
TVIOCKOCTU B KOOpAUHATax

13 HaxoxxzgeHre pacCTOSIHMM OT TOYKU
J10 TUTOCKOCTH B Ky0e
HaxosxieHrie pacCTOSTHUM OT TOUKH

14 10 TUIOCKOCTH B TIPaBU/TbHOM
nupamuzie

15 KonTponbHasipaboTa" AHaTUTHUeCKast
reomeTpus"

16 CeueHUSIMHOT OTPaHHUKOB:
CTaHJapTHBIEMHOT OTPAHHUKH

17 CeueHUSIMHOTOT'PaHHUKOB:
METO/IC/Ie/IOB
CeueHHrst MHOTOTDaHHUKOB:

18 CTaHJjapTHbIe TIJIOCKOCTH,
riepeceyeHust MPSIMbIX U MJI0OCKOCTeN

19 [TapannenbHble TIpsIMbIe U
TJIOCKOCTHU: Mapasiie/ibHble CeueHUst

20 [TapannensHble TIpsiMbIe U
TJIOCKOCTU: PaCuéT OTHOIIIeHUH
[TapanenbHble NpsiMble U

21 TVIOCKOCTHU: YIJIbl MEXIY

CKpelBaOIUMUCS ITPAMbIMHA




22

[TeprieH UKy ASIpHBIE NIPSIMbIE U
MJIOCKOCTH: CTaHJAPTHBIE Mapbl
nepreH UKy ISPHbIX TUIOCKOCTeN 1
MPSIMbIX, CAMMETPUH
MHOTOTPaHHUKOB

23

[NeprieHAVKYISIpHBIE TIPSIMbIe U
TIJIOCKOCTH: TeopeMa O Tpex
neprieH/IUKyJ1sipax

24

[TeprnieH Ky SIpHBIE NIPSIMbIE U
MJIOCKOCTH: BBIUMCJ/IEHHS [JIVH B
MHOTOTpaHHHUKaX

25

[ToBTOpEHMe: Mo 1
MHOT'OYT0/IbHUKOB, ()OPMY/IbI /17151
TUIOLIA/Iel, CooOpaykeHUst TIOA00Ous

26

[ToBTOpEHMe: 1II0IIA AN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /I/IsT
TIoIazeid, coobpakeHus 1moo00ust

27

IToBTOpEHMe: TioIaAn
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /I/Is
rIoazeid, coobpakeHust 1moo00oust

28

[Ty1o11a/11 CeUeH MHOTOTPaHHUKOB:
TUIOLIA/TU TTIOBEPXHOCTEH, pa3pe3aHust
Ha YacTH, coobpaykeHHs TT0100ust

29

[Tnomaayu ceueHuii MHOTOTPaHHUKOB:
T/IOIIAZIK TTIOBEPXHOCTEH, pa3pe3aHust
Ha YacTH, coobpaykeHHs TT0100us

30

KonrposibHast pabota "TloBTopeHue:
MHOTOTPaHHUKH, CeYeHUsI




MHOTOTPaHHUKOB"

31

O61ém Tenna. O0LeM
TPSIMOYTOJILHOTO TIapasijiesienure/a

32

3agauu 00 yiBoeHUU Kyba, 0
KBazipaType Ky0a; 0 TPUCEKI[|H yTia

33

CrepeomeTpuyeckue 3ajauy,
CBsi3aHHBIE C 00 BEMOM
NIPSIMOYTOJIBHOT'O TIapajule/ienuresa

34

ITpuKasHbIe 3a/jauu, CBSI3aHHBIE C
BBIUMC/IeHUeM 00b8Ma
TMIPSIMOYTOJIBHOTO Tapasijie/ienure/a

35

OO6BEMMPSMOUTIPU3MBI

36

CrepeomeTpuueckue 3ajauy,
CBsi3aHHbIE C BbIUKC/IeHUEeM 00BEMOB
MPSIMOU TIPU3MBI

37

[MpukaiHbIe 3a/1aUu, CBSI3aHHBIE C
00BEMOM MPSIMOIA TIPHU3MBI

38

Brbruricienue 06EMOB TeJl C
TIOMOLLIBIO OTIpe/ie/IEHHOI0
WHTerpara.
OO6BEMHAK/IOHHOUIIPU3MBI

39

BreruuciieHre 00b8MOB TeJT C
TIOMOLLIBIO OTpefie/IEHHOrO
uHTerpana. O0bEMMUpaMubI

40

dopmysia 06bEMa MUPAMUIBI.
OtHoleHre 06BeMOB MTUPaMHK/, C
00IIMM yTJIOM

41

dopmysia 06bEMa MMPaMU/IBL.




OrtHoleHre 06BeMOB MTUPaMH/, C
00IIMM yTJIOM

42

CrepeomeTpuyecKye 3a/jau,
CBsI3aHHbIE C 00BEMaMU HAK/IOHHOM
TIPU3MBI

43

CrepeomeTpuyeckue 3ajauy,
CBsI3aHHBIE C 00BEMAMU TTMPAaMU/IBI

44

[IpuknazHble 3ajauu 110 TeMe
"O0OBEMBI Te", CBSI3aHHBIE C
00BEMOM HAK/IOHHOW TIPHU3MBI

45

IIpuknagHble 3a7auk 110 TemMe
"O0OBEMBI Te", CB3aHHBIE C
00BEMOM TTHUPAMUIBI

46

ITpumeHeHue 06BEMOB. BhiunciieHre
PacCTOSIHUSA J10 TIJIOCKOCTH

47

KonrposbHasipabora"O6bEMMHOTOTP
aHHHKa"

48

[unuHapuUecKast TOBEPXHOCTb,
oOpa3sytolye [UIMHAPUUECKOH
TIOBEPXHOCTHU

49

Humungp. [IpsiMoit KpyroBou
numHzp. [1nomaas moBepxHOCTH
LMIMHpa

50

Konunyeckas noBepxHOCTb,
obpa3ytorye KOHUUeCKon
rosepxHoctu. Konyc

51

CeueHue KOHyCa IJIOCKOCTBIO,
rapa’sijieJibHOM MJI0CKOCTH OCHOBaHUSI




52

YceuéHHbBIN KOHYC. V300pakeHue
KOHYCOB M YCeUSHHBIX KOHYCOB

53

[Tnomae 6OKOBOM MOBEPXHOCTH U
TI0JIHOU [TOBEPXHOCTH KOHYCa

54

[Tnomage 6OKOBOM MOBEPXHOCTH U
TI0JIHOU [TOBEPXHOCTH KOHYCa

55

CrepeomeTpryecKye 3aJjaudl Ha
[I0Ka3aTebCTBO U BBIUKC/IEHNE,
TIOCTPOEHNEM CeueHHH LWINH/PA,
KOHyCa

56

CrepeomeTpryecKue 3aJjauil Ha
[I0Ka3aTebCTBO U BBIUKC/IEHNE,
TIOCTPOEHNEM CeueHHH LWINH/PA,
KOHyCa

57

[MpukiagHble 3a7ilauu, CBSI3aHHbIE C
LATUHAPOM

58

HPI/IKJ'Ia'E[HbIe 3a/1a4d, CBA3dHHEIE C
qU/IMHAPOM

59

Cdepa u 11ap

60

[Tepeceuenue cdepsl U 11apa C
riockocThio. Kacanue mmapa u cepsi
TUIOCKOCTBIO. Buz u
n300pakeHHerapa

61

[Tepeceuenue cdepsl 1 111apa ¢
riockocTeio. Kacanue miapa u cdepbl
IJIOCKOCTBIO. Buz u
n3o0pakeHuelapa

62

YpaeHenue cdepsl. [Tnoiaas chepbl




U eé yacTteu

63

Cummetpusicdepsl U 11apa

64

CrepeomeTpryecKye 3aJjaudl Ha
JI0Ka3aTebCTBO U BBIUKC/IEHNE,
CBsi3aHHbIe CO c(pepoli U LIapoM,
MOCTPOEHHEM UX CeYeHUM
TJIOCKOCTBIO

65

CrepeoMeTpuuecKre 3aJjauu Ha
Jl0Ka3aTebCTBO U BbIUMC/IEHHE,
CBsi3aHHBIE CO cdepoii U 11apom,
MOCTPOEHHEM UX CeYeHUM
MIJIOCKOCTBIO

66

[TpuknagHble 3a1a4n, CBSI3aHHbBIE CO
cdepoii u 1apom

67

IToBTOpEHME: OKPY>KHOCTE Ha
IJIOCKOCTH, BbIUMC/IEHUS B
OKDY’>KHOCTH, CTaH/[apTHbIE TIOZ00US

68

PaznmuuHble KOM6I/IH&1L[I/II/I TeJI
BpallleHs U MHOI'OrPaHHUKOB

69

3agaun o teMe "Tena u
IIOBEPXHOCTH BpaljeHus"

70

3azaun o teme "Tena u
[IOBePXHOCTH BpaljeHus"

71

KonTtposnrHast pabora "Tesa u
IOBEPXHOCTHU BpaleHus"

72

O0béMm 1uuHpa. Teopema 00
00BEMe MPSIMOTO LIWJTHHAPA

73

BerunicieHre 00bEMOB TeJl C




TIOMOILIBIO OTIpe/IeNIEHHOTO
uHTerpana. O6bEMKOHyCa

74

[Tnomiazy 60KOBOM U MOTHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyeckue 3ajauy,
CBSI3aHHBIE C BHIUMC/IEHHEM 00BEMOB
LWIMHAPA, KOHYyCa

76

[IpuknazHble 3ajauu 110 TeMe
"OOBEMBI U MJIOIIA/IU TIOBEPXHOCTEH

TeJl

77

OOBEM I11apa U IapOBOT0 CEKTOPA.
Teopema 06 00béMme 11apa. Tnomaas
cdeprl. CTepeoMeTpUyecKre 3aiau,
CBsI3aHHbBIE C BBIUMC/IEHHEM 00bEMOB
111apa, [1apOBOr0 CEerMeHTa U
IIIapOBOT'0 CEKTOpa

78

IIpuknagHble 3a7auk 110 Teme
"O0BEMBI Te", CB3aHHBIE C
00BEMOM IT1apa ¥ MIOMIA/IbI0 ChepHI.
COOTHOIIEHUSIMEXK TYTIIOIIAITMUTIOB
epxXHOCTel U 00bEMaMUTIONOOHBIXTENT

79

ITomo0OHbIe Tesla B IPOCTPAHCTRe.
V3meHeHne 06bEMa mpu 1o[001u.
CrepeomMmeTpuueckyre 3a/1auu,
CBsi3aHHBIE C BbIUKC/IEHHEM 00BEMOB
Tes U TUIoIa/iel TIOBepXHOCTel

80

KonTponbHast pabota "Ilnoraau
TIOBEPXHOCTH U 00 BEMBI KPYTJIBIX




n

TeJl

81

[IBrKeHus POCTPAHCTBA.
OTtob6paxkenusi. [IBi>keHUs U
paBeHCTBO (uUryp.
OO011[1eCBOMCTBAIBUKEHU I

82

Bugp! BrOKeHUN: NapasienbHbIN
NepeHoC, LIeHTpa/IbHasi CUMMeTpuS,
3epKajibHasi CUMMeTpHs], [IOBOPOT
BOKPYT NPSIMOM

83

[Tpeo6pa3soBanus nogobwms. [1psmas u
cdepa Ditnepa

84

I'eomeTpuueckue 3a1aun Ha
TIPUMEHEeHHe [IBHKeHUS

85

KonTponbHast pabota "BekTopsl B
MpOCTpaHcTBe"

86

O6o0ratoriee mopTopenue 11
TOHSITUM Y METO/IOB Kypca
reometpuur 10-11 kaccos,
CcUCTeMaTH3aLys 3HaHWUM:
"[TapasiiesIbHOCTh MPSIMBIX U
MJIOCKOCTeN B MpOCTpaHCTBe"

87

O6o0ratoriee mopTopenue 11
TOHSITUM Y METO/IOB Kypca
reometpuur 10-11 kaccos,
cucTeMaTr3alys 3HaHuM: "BeKTopbl
B IIPOCTpaHCcTBe"

88

O6oo6ratoiee moBTopenue 11
TIOHSITUM Y METO/IOB Kypca




reometpuur 10-11 kaccos,
cucTeMaTr3alus 3HaHu: "BeKkTopbl
B IIpOCTpaHCTBe"

89

O6o0ratoriee mopTopenue 11
TOHSITUM Y METO/IOB Kypca
reometpuur 10-11 kaccos,
cucTeMaTtr3anus 3HaHui: "O6bem
MHOTOTpaHHHUKaA"

90

O6oo0ratoiiee mopTopenue 11
TOHSITUN Y METO/IOB Kypca
reometpuur 10-11 kaccos,
cucTeMaTtr3anus 3HaHui: "O0bemM
MHOI'OrpaHHUKA"

91

O6o0rmatoriee moBTopenue 11
TOHSITUM Y METO/IOB Kypca
reometpuur 10-11 kaccos,
cucTeMartv3anyd 3HaHui: "Ilnomanu
TIOBEPXHOCTH U 00BEMBI KPYTJIBIX

n

TeJsI

92

O6o0rmatoiee moBTopenue 11
MOHSITUM Y METO/IOB Kypca
reometpuur 10-11 kaccos,
cucTeMmarty3auyd 3HaHui: "Ilnomanu
TIOBEPXHOCTH U 00BEMBI KPYTJ/IBIX

n

TeJsI

93

WToroBasikoHTpo/ibHasipaboTa

94

WToroBasikoHTpoJIbHasipaboTa

95

[ToBTOpeHMe, 060011]eHE U




CUCTeMaTu3alud 3HaHUM

96

MCTOPI/IH Pa3BUTHA CTEPEOMETPHUN
KdaK HAYKH U eé POJIb B PA3BUTHHU
COBPEMEHHBIX MHXXE€HEPHBIX U
KOMITBIOTE€PHBIX TeXHOJIOTUM

97

VcTopus pa3BuTHUs CTepeoMeTpUn
KaK HayK{ U eé poJib B Pa3BUTUU
COBpPEMEHHbBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHUMI

98

VicTopus pa3BUTHsL CTEpEOMETPUH
KaK HayKU U eé pojib B Pa3BUTUU
COBpPEMEHHbIX UH)XeHePHBIX U
KOMIbIOTEPHBIX TEXHOJIOTHM

99

VicTopust pa3BUTHsL CTEpEOMETPUHN
KaK HayKU U eé pojib B Pa3BUTUU
COBpPEMEHHbIX UH)XeHePHBIX U
KOMIbIOTEPHBIX TEXHOJIOTHH

100

WcTopusi pa3BuTUsi CTepeOMeTpUU
KaK HayK{ U e€ poJib B Pa3BUTUU
COBpPEMEHHBIX UH)KeHEPHbIX U
KOMITbIOTEPHBIX TeXHOJIOTHI

101

WcTopus pa3BuTHs CTepeOMeTpUU
KaK HayK{ U e€ poJib B Pa3BUTUU
COBpPEMEHHBIX UH)KeHEPHbIX U
KOMITbIOTEPHBIX TeXHOJIOTHI

102

VcTopust pa3BUTHsI CTepeOMETPUH
KaK HayKW 1 eé pojib B Pa3BUTUU
COBpPEMEeHHbBIX UHKeHePHbIX U




KOMITBIOTEPDHBIX TEeXHOJIOTUM

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

102







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

MaTtemaTrKa: AireOpa 1 Haua/a aHa/u3a, reoMeTpusi. ['eomerpusi AtaHacsiH JI.

C., ITpocBelijenue

METOANYECKHWUE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU
NHTEPHET

DJIeKTPOHHBIMHEBHUK, S Kiacc






