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INIOACHUTEJIBHASA 3AIINCKA

TeomeTpust SIBJSIETCSI OJHUM M3 0a30BbIX KYpPCOB Ha YpPOBHE CpeJHEro
obmero o6Opa3oBaHMs, TaK KakK o0OecrieuMBaeT BO3MOXXHOCTb H3yUeHHUS
JUCLIATITMH ~ eCTeCTBEHHO-HAayyHOM  HAampaB/leHHOCTM W TIPeJIMETOB
I'YMaHHMTapHOTO IMK/a. IT0CKOJIBKY JIOTHUeCKOe MbIIijieHre, popMUpyemMoe Tpu
W3yUYeHUM  OOydYarolUMHMCA  TIOHATHUHHBIX  OCHOB  T€OMETpPUM, IIpU
JI0Ka3aTe/IbCTBE TEOPEM U TTOCTPOEHMH 1[eTIOUKH JIOTHUeCKUX YTBEP)KAEeHHH MpU
pelleHrH reoMeTPUUeCKHX 3ajiayu, YMeHHe BbIIBUTaTh M OMPOBEPraTh FMIIOTe3bI
HEToCPeJCTBEHHO HCIIO/b3YIOTCS TPU PeIleHHH 3a/jau eCTeCTBeHHO-HayuHOro
I[MKJ/Ia, B YaCTHOCTH (pU3MUECKUX 3a/iau.

Ileb oCBOeHMsT TIporpaMMbl  yuebHOro Kypca «['eomeTpusi» Ha
yriayO/JéHHOM  YpOBHE —  pa3sBUTHE MHIWBHAYaJbHBIX  CIIOCOOHOCTEH
00yuYaroIUXCs MPU U3yUeHWH TeOMeTPUH, KaK COCTaBJISIIOIIEeH MpeaMeTHOMN
obsact «MaremMaTvka ¥ WH(pOpPMaTHKa» uepe3 obecrieueHHe BO3MOXKHOCTH
HpI/IO6peTEHHH U WCIO/b30BaHusl Oosiee TTyOOKMX reoMeTpUUYeCKUX 3HaHUK U
JEeUCTBUH, crelyu(UUHbIX TeOMeTpUH, M HeoOXOJUMBIX /IS YCIIEeIIHOrOo
npodeccoHabHOTO ~ 00pa30BaHUsl,  CBSI3aHHOTO  C  MCIIO/Ib30BaHUEM
MaTeMaTUKU.

ITpropUTETHBIMU 3aJjauaMHi Kypca reOMeTpUU Ha yriayO/JéHHOM YPOBHE,
PACIIMPSIIOIIMMU U YCUIUBAIOIIMMU KypC 6a30BOr0 YPOBHS, SIB/ISIFOTCSL:

paciMpeHye TpeiCTaBeHHsI 0 TeOMeTPUN KaK YaCTh MMPOBOM KY/IbTYphbI
1 (GOpPMHPOBaHKE 0CO3HAHUS B3aMMOCBSI3U F€OMEeTPUH C OKPY KAIOILIM MUPOM;

(bopMHpoBaHre TMpeACTaBAeHUsI O TPOCTPAHCTBEHHBIX (Urypax Kak o
BaXHEHIIIMX MaTeMaTUUeCKUX MOJEJsIX, TO3BO/ISIOIIUX OMUChIBaTh U M3ydaThb
pa3Hble SIB/IEHUS OKPY)KAlOIL[ero MMpa, 3HaHWe TIOHSITUHMHOrO armapaTa Iio
pasgeny «CrepeomMeTpusi» yuebHOro Kypca reoMeTpuH;

dbopMHpoBaHre  yMeHWs ~ BaJeTb  OCHOBHBIMM  TIOHSATUSMH O
MIPOCTPAHCTBEHHBIX (Urypax M WX OCHOBHBIMH CBOHCTBAMM, 3HAHUE TEOPEM,
bopMya U yMeHHe WX MPUMEHATb, YMEHHUs [J0Ka3bIBaTh TEOPEMbI U HAXOJAUTh
HeCTaH/apTHBIE CITOCOOBI pellieHus 3a7iay;

(dopMHpoBaHre yMeHHsI pacrio3HaBaTh Ha UepTeXKax, MOJENsiX U B
peabHOM MHpe MHOTOTDAaHHMKM M Tejla BpallleHHs, KOHCTPYMPOBAThb
reoMeTpuuecKre MOJesiy;

(dbopmupoBaHue [MOHWMAaHUS BO3MOKHOCTH aKCUOMAaTHUYeCKOIr0
MOCTPOEHHMsSI MaTeMaTHUUeCKUX Teopul, (GOpMHUpOBaHHWE TIOHWMMAaHHUS POJU
AaKCUOMATHKH TPU TPOBEJIeHUH PaCCy KAeHUH;

(bopMHpoBaHUe YMeHUs BIaJeTb METOAaMH [10Ka3aTe/bCTB U aJiITOPUTMOB
pellieHts], YMeHUsI UX TIPUMEHSITb, ITPOBO/UTh Jl0Ka3aTe/IbHbIe PAaCCYXKAEeHUS B
XOZle pellleHWss CTepeoMeTpPUUYeCKMX 3a/ad M  3aflad  C TPaKTUYeCKUM
COoZiep>KaHUEM, dopMHpoBaHre  TIpe[CTaB/IeHUS 0  HeoOXOAUMOCTH
JIOKa3aTe/bCTB TPM OOOCHOBAHWM MaTeMAaTUUECKUX YTBEP)XKAEHUH W POJH
AaKCMOMAaTHKH B MPOBEJIEHNH e JYKTUBHBIX PAaCCY KAEeHUH;

pa3BUTHE U COBEpPIIEHCTBOBAHHWE WHTE/IEKTYaJbHBIX U TBOPYECKHX

criocobHOCTeM 00yuaroImxcs, T03HaBaTe/IbHOU aKTHBHOCTH,
HCCeIoBaTe/IbCKUX YMeHUH, KpUTUUHOCTH MbIILIJIEHUS], UHTepeca K U3yueHHUI0
reoMeTpuuy;

dhopmupoBaHue (YHKIMOHATBHOM rPaMOTHOCTH, pesieBaHTHOU

reoMeTpmmn: yMeEHHA PpdACIIO3HaBATh IIDOSAB/IEHHA T€OMETPHUYECKHX HOHHTHﬁ,
00LEeKTOB U 3dKOHOMEPHOCTEN B Dped/IbHbIX XHW3HEHHLIX CHUTyadllUAX W IIpU
HN3yUeHUHN [OpYyIrux y‘—IE6HI:»IX mpegMeToB, IIPOAB/IE€HUA 3aBUCUMOCTeH U



3aKOHOMEpPHOCTeH, MOJe/IMPOBaHUsSl pealbHbIX CUTyallul, WCCIeJ0BaHUs
MOCTPOEHHBIX MO/ieJIeld, MHTeprpeTalyy MOTyYeHHbIX Pe3y/IbTaToB.

OCHOBHBIMH COZiepKaTe/IbHBIMH JIMHUSIMH yueOHOTo Kypca «I'eomeTpusi»
B 10-11 knaccax sBastoTcs: «lIpsgmMble M TJIOCKOCTU B MPOCTPAHCTBE,
«MHororpaHHuku», «Tena BpailleHusi», «BeKTOpbl ¥ KOOp/MHAThl B
TIPOCTPaHCTBe», «/IB)KeHHsl B POCTPAHCTBEY.

CdopmympoadHoe Bo @I'OC COO TpeboBaHHe «yMeThb OIEPUPOBAThH
TIOHATUSIMU», PeJIeBAHTHBIMU IeOMeTPUU Ha yry0/1eHHOM ypoBHe 00yueHUs B
10—11 kaccax, OTHOCUTCSI KO BCeM CO/ieprKaTeTbHbIM JIMHUSM yueOHOTo Kypca,
a (opMHpOBaHVe JIOTMUECKMX YMEHWW pacrpefienseTcsi He TOAbKO MO0
cofiep>KaTeNbHbIM JIMHUSM, HO U TI0 Trojam oOyuenusi. CojepkaHue
oOpa3oBaHMsl, COOTBETCTBYIOIlee TIPeMETHbIM pe3yJibTaTaM OCBOEHUS
denepanbHOM paboueii MporpaMMbl, pacripefesiéHHbBIM M0 TofaM 00yueHus,
CTPYKTYpUPOBAaHO  TakuM  oOpa3oM, uToObl KO BCEM  OCHOBHBIM,
TIPUHLUINAIEHBIM BOTIpOCaM o0yyaroliuecsi oOpariiajmuch HeOAHOKPAaTHO. JTO
MO3BOJISIET OPraHU30BaTh OBJIaJleHWe TeOMeTPUYECKMMU TMOHATUSAMH U
HaBbIKAMU TI0CJIe/IOBaTe/IbHO W TIOCTYTATeNbHO, C COO/IOfleHeM TPUHIIUIA
NPeeMCTBEHHOCTH, a HOBble 3HaHWsA BK/IOUaThb B OOIIyI0  CHCTEMY
reoMeTpUUeCcKrX Tpe/CTaBlIeHUu O00yJaroIIuxcsl, pacliupsii U yrayossisi eg,
o0pa3ysi MPOYHble MHO>KeCTBEHHbIE CBSI3U.

[Tepexon K W3yueHUIO TeOMeTPUU Ha yTyOIéHHOM YpOBHe TI03BOJISIET:

co3gath ycioBusi  Ans  auddepeHnManuu  00yueHUs, TIOCTPOEHUS
WH/IVBUYaTbHbIX 00pa3oBaTe/bHBIX TIPOTPaMM, ob0ecrieuuTh yriybiaéHHOe
M3yueHHe reOMeTPUU KaK COCTaBJIsIOLel yueOHOro npeaMeTa «MaTteMaTHKay;

TO/ITOTOBUTE OOYYarOIUXCsl K TIPOJO/DKEHUIO U3YUYeHHs] MaTeMaTUKHU C
yuétoM BbeIOOpa Oyayieii mipodeccu, obecrieurBasi IPeeMCTBEHHOCTb MEXKY
0011KM U TIpohecCroHa/IbHBIM 00pa30BaHUEM.

Ha usyuenue yuebHOro kypca «I'eomeTpusi» Ha yryiybiéHHOM YpOBHe
otBoauTCs 204 yaca: B 10 kacce — 102 yvaca (3 yaca B Hefiest0), B 11 Kacce —
102 yvaca (3 uaca B Hefie/i0).



COJEPXAHUE OBYUEHUSA
10 K/TACC

IIpsiMble ¥ IJIOCKOCTHU B MPOCTPAHCTBeE

OCHOBHBIE TIOHAITUSI CTepeoMeTpUM. ToOuka, TpsMas, IIJIOCKOCTb,
npocTpaHcTBO. [loHSTHE 00 aKCHMOMAaTHYeCKOM TOCTPOEHHWH CTePeOMETPHH:
aKCHOMBI CTEPEOMETPUH U CJIe[ICTBUS U3 HUX.

B3auMHOe pacriosiokeHue IpsIMBIX B IPOCTPAHCTBe: IepeceKarolyecs,
rnapajieflbHble W CKpeLvBaroIecss npsMble. [IpU3Haku CKpeluBaroLuXCs
npsaMbIX. [lapannenbHOCTh TIPSIMBIX M TUIOCKOCTEM B MPOCTPAHCTBE:
rnapajuie/ibHble TIpSIMble B TMPOCTPAHCTBE, Iapajyie/lbHOCTh TPEX NPSMBIX,
rapasiie/IbHOCTb npﬂMoﬁ U IUIocKocTU. Ilapa/uiesisHOe ¥ LjeHTpa/bHOE
TIPOEKTUpPOBaHue, n3obpakeHue ¢uryp. OCHOBHbIe CBOMCTBA Mapasiie/bHOrO
rpoeKkTupoBaHus. V3o00paxeHne (Uryp B Mapasule/ibHOM TMPOeKLUU. YTJbl C
COHAIpaB/IEHHbIMUA CTOPOHAMHM, YIOl MEXJAYy TMPsMbIMH B IPOCTPAHCTBE.
[Tapa/ielbHOCT,  TUIOCKOCTEW: — Mapasule/ibHble  IIJIOCKOCTH,  CBOMCTBA
rnapajuieNibHbIX  TUIOCKOCTeH. IIpocTeiiiive MPOCTPaHCTBeHHblE (HUIYPBl HA
TJIOCKOCTH: TeTPas/ip, Napasuiesienures, MOCTPOeHNe CeUeHHH.

[TepneHAUKYIAPHOCTE TIPIMOU U TVIOCKOCTU: TIePHEeHAUKYJISIPHbIE TIPSIMbIe
B MPOCTPAHCTBe, MpsIMble Tapajuie/ibHbIe U TeprieH/MKY/ISIPHbIE K MIOCKOCTH,
MpPU3HAK TePreHMKY/IIPHOCTH MPSIMOH M IUIOCKOCTH, TeopeMa O MpsMOH
repneHAuKyIspHON TJIOCKOCTH. OpTOl"OHaJ'[I:HOE IIPOEKTHPOBaHNUe.
[lepneHAUKYy/IAp W HaK/JIOHHbBIE: pacCTOSTHUE OT TOUYKU [0 TIJIOCKOCTH,
pacCTossHWe OT TMpSIMOM [0 TIJIOCKOCTH, TMPOEKLMsi (PUrypbl Ha IJIOCKOCTb.
[TepneHAUKY/IAPHOCTE TJIOCKOCTEM: TPU3HAK IepPHeHJUKYJ/ISIPHOCTH [IBYX
ri0ckocTel. Teopema 0 TpéX reprieHAUKYJIspax.

YTibl B IPOCTPAHCTBE: YrO/l MEX/Y MPSIMON U TIOCKOCTBIO, /ABYTDaHHBIH
yro/i, JUHEUHBbIA Yroa ABYTPaHHOTO yria. TpéxXrpaHHbld M MHOrOTpaHHbIe
yrjbl. CBOMCTBA IJIOCKMX YIVIOB MHOTOrpPaHHOro yrya. CBOMCTBA IJIOCKUX U
[BYTPaHHBIX YIJIOB TPEXI'PaHHOIO yrja. TeopeMbl KOCUHYCOB U CHUHYCOB [JIs
TPEXTPAHHOI0 yIJIa.

MHororpaHHUKH

Buib1 MHOTOrpaHHHMKOB, pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrospHast
npu3Ma, TpsiMas M HaK/JIOHHasi TIPU3Mbl, OOKOBas U TI0JiHasi TIOBEPXHOCTh
nipusMsl. [lapasnienenures, NpsAMOYTOIbHBIA Napayiesienunes; U ero CBOMCTBA.
KpaTuaiiivie nyTh Ha TITOBEPXHOCTM MHOIOrpaHHMKa. Teopema Ousepa.
IIpocTpaHcTBenHast Teopema Iludaropa. Ilnpamuza: n-yrosbHas NUpaMHAa,
npaBu/ibHas ¥ yceuéHHas nupamu/pl. CeoiicTBa péGep W OOKOBBIX TpaHei
MpaBU/IbHOU nUpaMu/ibl. [IpaBU/IbHBIE MHOTOTPaHHMKH: MpaBWIbHAsS MpU3Ma U
NpaBW/IbHAasl MMPaMKJA, TNpaBU/bHAs TPeyrojibHas NMUpamMuzida U TMpaBUIbHBIU
TeTpasp, Kyb. IlpeicraBneHre O TMpPaBWIbHBIX MHOTOTPAHHMKAX: OKTad/p,
[0ZleKas/lp Y UKOCasp.

BeIuncsieHre 37eMeHTOB MHOTOTDaHHUKOB: DEOpa, [AuaroHaiu, VrJbl.
[lnowwasp GOKOBOW TOBEPXHOCTH U TIOJHOW MOBEPXHOCTU MPSMOW TIPU3MBbI,
M/IOLa/lb OCHOBAHMH, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOM TIPU3MBbL.
ITnowase GOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH MPABUILHOW MMPaMU/PL,
TeopeMa O TUIOLAIU YCeUEHHOU MUpPaMHU/ibI.

CuMMeTpysi B TNPOCTPAHCTBE. JJIeMEHTbl CUMMETPUM TPaBUJIbHBIX
MHOrOrpaHHUKoB. CHMMeTpHs B TMpaBUJIBHOM MHOTOIDaHHUKE: CHUMMETPUS



napa’siiesieniumnesia, CAMMETPUS TIPABWIbHBIX MPH3M, CUMMETPUs MPaBUIbHON
MYMpaMUJbI.

BeKTOpbI M KOOPUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B MPOCTPAHCTBe, HYJ/IeBOM BEKTOp, [/JMHA HEHYJIeBOTO
BEKTOPa, BEKTOPbl KOJUIMHeapHble, COHAIpaB/JeHHble W TMPOTUBOIIONI0XHO
HarpaB/ieHHble BeKTOphbl. PaBeHCTBO BeKTOPOB. [leiicTBUS C BeKTOpaMu:
C/IO)KeHHe Y BbIUMTaHUe BEKTOPOB, CyMMa HeCKOJbKHX BEKTOPOB, YMHOXXeHUe
BeKTOpa Ha uyucio. CBoicTBa C0XKeHUsi BeKTOpOB. CBOWMCTBA YMHOXKEHUSI
BeKTOpa Ha uyuciao. [loHsTMe  KoMIllaHapHble  BeKTOpbl.  IIpu3HaK
KOMII/IAaHAPHOCTH TPéx BeKTopoB. IlpaBmio mnapannenenuneja. Teopema o
pas3noXkeHUU BeKTopa Mo TPEM HEKOMIJIaHapHbIM BekTopam. [IpsiMoyrosbHast
cUCTeMa KOOpJAMHAT B MpocTpaHCcTBe. KoopauHatel BekTopa. CBsi3b MeXIY
KOOpAMHAaTaMU BeKTOpa M KOOpAWHATaMU TOYeK. YTOI MeXAYy BeKTOpaMH.
CkansipHOe TIpoM3BefieHre BEKTOPOB.
11 KJIACC

Tena BpaimeHus

[ToHATHSA: UWAMHApPUYECKas TOBEPXHOCTb, KOHWYECKasi TOBEPXHOCTb,
ceprueckast MOBEPXHOCTb, obpasytouiie moBepxHocTeid. Tesa BpaiyeHus:
LWIUHAD, KOHYC, YCeUéHHBIM KOHYyC, c(epa, map. B3aumHoe pacrnosioxeHue
ceprl U TUIOCKOCTH, KacaTefbHasi TUIOCKOCTh K cdepe. M3obpakeHue Tes
BpalleHus Ha IJI0CKOCTU. Pa3BépTka LyiMHApa U KoHyca. CumMmeTpusi cepsl U
mapa.

O6béM. OcHoBHble cBoicTBa 00bEMOB Ten. Teopema o0 00bEMe
MPSIMOYTOJIHOTO Mapasuieienunesa u cieacteus u3 Heé. OObEM mpsmoii u
HaK/IOHHOW TMpU3Mbl, LWIMHIpPA, MUpPaMUAbl U KoHyca. OOBEM Iapa u
11apOBOI'0 CerMeHTa.

KombuHaty Tes BpallleHHsI U MHOTOTpaHHUKOB. IIpr3Ma, BrvcaHHasi B
LWIMHAD, OMMCaHHas OKoa0 LuiuHApa. llepeceueHve cdepbl ¥ 1mapa c
IJIOCKOCThIO. Kacanue mapa v cdepbl m1ocKocTero. [ToHsATHe MHOTrOrpaHHUKa,
OIMKCAHHOIO OKOJIO c¢epsl, Cc(epbl, BIHCAHHOM B MHOTOTPDaHHUK WU TeJO
BpaleHusl.

[Tnomae MOBEPXHOCTH LIWIMH/PA, KOHYCA, TUIOLaAb C(hephl U eé yacTeu.
[Togobue B mpocrtpaHcTBe. OTHOIleHWe 00BEMOB, TUIOLaZiel TOBEPXHOCTeH
no/jo6HbIX ¢uryp. [IpeobpazoBaHue momobusi, roMoTeTusi. PelieHue 3ajau Ha
TJIOCKOCTH C WUCIIO/Ib30BaHWEM CTePEOMeTPUUYECKUX METO/IOB.

[TocTpoeHue ceueHMM MHOTOIDAHHUKOB W TeJl BpalleHUs: CeueHust
UWIMHApa (Mapa/uleJibHO W MEpreHJWKYJISIPHO OCH), CeueHHs KOHyca
(mapasuiesibHble OCHOBAHMIO M MPOXOJMALIME Yepe3 BEPLIMHY), CeueHus 11apa,
MEeTO/bl TIOCTPOEHUSI CeUeHUM: MeTOJ, CJIe[OB, MeTOJ, BHYTPEHHEero
MPOEKTUPOBAHMUS, MEeTO/, IepeHoca CeKyIer MI0CKOCTH.

BeKTOpbI M KOOPUHATHI B IPOCTPAHCTBe

BekTopel B mpocTpaHcTBe. Omnepauyy Haj, BeKTOpaMd. BekTopHoe
YMHOXeHHe BeKTOpoB. CBOMCTBa BEKTODHOIO yMHOXXeHUs. [IpsiMoyrosibHas
cucTemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTOopa. PasnokeHue
BekTOpa 10 0asucy. KooOpAWHAaTHO-BEKTODHBIM MeTOJ, TIpU  pellieHUU
reoMeTpUYeCKHX 3a/ay.

JBI)KeHHs B IPOCTPAHCTBe

JBrkenust mpocTpancTBa. OToOpaKeHus. [IBIKeHNUS U PAaBEHCTBO (QUTYP.
O6me CcBOMCTBAa [ABWKeHWH. Buabl [BIOKEHWU: TapajuiesibHbIA TepeHoC,



I[eHTpa/ibHasi CUMMETPHs, 3epKajibHasi CUMMETpUsI, TTOBOPOT BOKPYT TIPSMOM.
ITpeobpa3oBanus mogobust. [Ipsimas u cepa Ditiepa.



IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIVIYBJIEHHbBIM YPOBEHb) HA YPOBHE
CPEJJHEI'O OBIIIEI'O OBPA30OBAHUSA

JINMHHOCTHBIE PE3YJ/IbTATBI

1) rpaxiaHCKOe BOCIIUTaHUeE:

c(OpMHUPOBAHHOCTb ~ TPAKAAHCKOW  TIO3WIMM  OOydJaroimierocss  Kak
aKTUBHOTO U OTBETCTBEHHOT'O ujieHa POCCUICKOTO 00IIecTBa, rpecTaB/ieHre O
MaTeMaTUYeCKUX OCHOBaX (PYHKLIMOHUPOBAHUS Pa3/IMUYHbIX CTPYKTYD, SIBJIEHUM,
TIpoLielyp TPaKAAHCKOTO obiecTBa (BBIOODBI, OMPOCHI U [JPYroe), yMeHHe
B3aMMO/IEICTBOBAaTh C COLMA/bHBIMA WHCTUTYTaMHU B COOTBETCTBUU C MX
GYHKLUSIMUA Y Ha3HAUeHWEeM;

2) naTpUOTHUYeCKOoe BOCIMTaHHe:

C(OpMHPOBAHHOCTb POCCHHCKOW IDXKAAHCKOHM H/IEHTUYHOCTH, YBXKEHHsI
K MPOLLIOMY 1 HaCTOSILLIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIIEHHE
K JOCTW)KEHUSIM POCCHUMCKUX MaTeMaTWKOB M POCCHUWCKOW MaTeMaTH4eCKOU
LIKOJIbI, MCMOJIb30BaHWe 3TUX [OCTW)KEHUU B [PYTMX HayKaX, TeXHOJOTMSX,
chepax IKOHOMUKY;

3) AYXOBHO-HPaBCTBEHHOE BOCNIMTaHUeE:

OCO3HaHHe JyXOBHBIX LIeHHOCTeMN POCCHKCKOTO Hapo/a,
C()OPMHUPOBAHHOCTb HPAaBCTBEHHOI'O CO3HAHUS, 3THUYECKOr0 TOBeJeHus,
CBSI3aHHOIO C TMpPakTUUYeCKUM T[pHMEHEeHWeM [OCTWKEeHWW HayKu U
JleITe/TIbHOCTBI0 ~ YUBHOTO, OCO3HaHWe JIMYHOIO BK/aJa B IIOCTPOEHUE
yCcToMuuBOro OyayIero;

4) 3cTeTHYeCKOe BOCITUTaHUE:

5CTETUYECKOe OTHOIIEeHWe K MHUpPY, BKJIIOUasi 3CTeTMKY MaTeMaTUueCKuX
3aKOHOMEPHOCTeN, 00BEKTOB, 3a/ay, pelleHnH, paccyXJeHui,
BOCIIPUMMYMBOCTb K MaTeMaTUYECKHM acCIleKTaM pa3/InuHbIX BUJIOB UCKYCCTBa;

5) ¢u3nueckoe BoCIMTaHUe:

C()OPMHUPOBAaHHOCTb yMEHUsI TPHUMEHATb MaTeMaThyecKhe 3HaHus B
WHTepecax 3[0poBOro U 0Oe3omacHOro o0pa3a JKU3HU, OTBETCTBEHHOE
OTHOIIIeHWe K CBOEeMY 3/0pPOBbIO (3[10pOBOe TMTaHHe, COaaHCHPOBaHHbBIN
PEXXUM 3aHATUM M OTJbIXa, peryJspHasl (pu3nyeckass akTUBHOCTD), (PU3UUeCKOoe
COBEpILLIEHCTBOBaHUE TipH 3aHATUSAX CMIOPTHUBHO-03,0POBUTEIBHOU
JleITeTbHOCTHIO;

6) Tpy/i0BOE BocIMTaHUeE:

TOTOBHOCTb K TpPYAY, OCO3HaHWEe LIEHHOCTH TpPYA0/I00usi, WHTepeC K
pasmMuHbIM _ cepaM  MPO(eCcCHOHANBHOM  [esTe/NbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U e€ TIPUIOKEeHUSIMM, YMeHUe COBepIllaTh OCO3HAaHHBINA BbIOOD
Oyayiielt mpodeccud ¥ peayM30BbIBaTh COOCTBEHHBbIE >KW3HEHHbIE TUIAHBI,
TOTOBHOCTb U  CIIOCOOHOCTHL K  MareMaTHMueCcKoMy 00pa3oBaHUI0 U
camM000pa30BaHUI0 Ha TIPOTSHKEHUU BCeW JKU3HHW, TOTOBHOCTh K AaKTUBHOMY
Y4YaCTHIO B PelleHHH NPaKTUUYeCKHX 3a/lay MaTeMaTHYeCKOW HarpaB/IeHHOCTH;

7) 3K0/10THYecKoe BOCIIUTaHue:

C()OPMHUPOBAHHOCTb 3KOJIOTMYECKOM KY/IbTYpbl, MOHWMAaHWe BJIUSHUS
COLIMA/IbHO-5KOHOMUUECKUX  TIPOLIeCCOB  Ha  COCTOSIHME TIPUPOJHOU U
COL[MA/ILHOM Cpe/ibl, O0CO3HaHWe TJI00a/JbHOTO XapakKTepa SKOJIOTHYeCKUX
rpobJieM, OpyeHTalUsl Ha NMPUMeHeHHe MaTeMaTUyeCKUX 3HaHUM [/l pelleHust
3a7iau B 00/1aCTU OKpYyKarolle cpe/ibl, MJITAHUPOBaHUe TIOCTYIIKOB U OL[eHKH UX
BO3MOJKHBIX MTOC/IeICTBUM [I/IS1 OKPY KarolLer Cpe/ibl;



8) neHHOCTH HAyUHOr0 MO3HAHMA:

Cc()OpMHUPOBAHHOCTb MUPOBO33DEHUS], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HayKu W  OOIeCTBeHHOW TIPaKTUKW, TTOHWMaHUe
MaTeMaTU4YeCKOM HayKh Kak c(epbl 4e/l0BeYeCKOW JesiTelIbHOCTH, 3TaroB eé
pPasBUTUS M 3HAUMMOCTHM I pa3BUTHSl LIMBWIM3ALMM, OBJaJleHHe SI3bIKOM
MaTeMaTUKU M MaTeMaTU4YeCKOM KYJbTypOM KakK CpeJCTBOM IIO3HaHUS MMPA,
TOTOBHOCTb OCYLIECTB/ISITh MPOEKTHYIO U HCCIe[0BaTe/bCKYH [eATe/IbHOCTh
VH/IMBUYa/IbHO U B TPyMIIe.

METAIIPEAMETHBIE PE3YJ/IBTATHI

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yUeOHbIe eliCTBHS

Bba3oBble jioruuyecKue AeiiCTBUA:

BBISIBJIITb Y XapaKTepH30BaTh CYIIleCTBeHHbIe TPU3HAKU MaTeMaTUueCKuX
O00BEKTOB, TIOHSTUM, OTHOIIEHWUH MeXAy TIOHATUSAMU, (HOPMYJ/IHMPOBATh
oripefie/ieHUsi  TIOHSITHUH, yCTaHaBMIMBaTh  CYIIEeCTBEHHBIM  TPHU3HAK
K/JaccubHUKalid, OCHOBaHUsA [Jii 0000IIeHHss W CpaBHEHWs, KPUTEepUH
MPOBOAUMOIO aHa/IN3a;

BOCTIpUHMMATh, (OPMYJHUpOBaTh W  TpeoOpa3oBbIBaTh  CYXKAEHUS:
yTBepAUTe/IbHbIE U OTPHUI[aTe/IbHbIe, e IMHUUHBIE, YaCTHBIE U 00IIHe, YCIIOBHEIE;

BBISIB/IAT ~ MaTeMaTUueCKue  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
MPOTHBOPeYMsi B (haKTax, AAHHbIX, HAOIIOAEHUAX U YTBEPXKAEHHUSIX, TIPE//Iararh
KpUTEPUHU [1Jis1 BbIsIB/IEHUsI 3aKOHOMEPHOCTel 1 TTPOTHUBOPEeUUii;

JlenaTh BbIBOZIbI C WCIIO/Ib30BaHWEM 3aKOHOB JIOTUKH, AeAYKTUBHBIX U
VH/JYKTUBHBIX YMO3aK/FOUeHHUM, YMO3aK/IFOUeHU 110 aHa/loThy;

TIPOBO/IUTH CaMOCTOSITe/TbHO Jl0Ka3aTe/ibCTBa MaTeMaTHUUYeCKHUx
yTBep)K/leHui (TpsiMble ¥ OT TIPOTHMBHOI0), BbICTPaWBaTh apryMeHTalluIo,
MIPUBOJIUTh TIPUMEpPbl W  KOHTPIIPUMEpBI, O0OOCHOBBIBAaTH COOCTBEHHBIE
CY>KJeHUS U BbIBO/IbI;

BbIOMpaTh criocob pelieHUs1 yueOHOM 3asaud (CpaBHUBAThb HECKOJILKO
BapUAHTOB pellleHus, BbIOMpaTb Hanbosiee TMOAXOASIIMNA C  YUETOM
CaMOCTOSITe/TbHO BbI/le/IeHHbIX KDUTEPUEB).

Ba3oBblie ucc/iejoBaTeIbCKUe JeiCTBHS:

WCTI0/Tb30BaTh BOMPOCKHI KaK MCC/e/loBaTeTbCKU WHCTPYMEHT T03HaHUS,
cdopMy/iipoBaTh  BOIPOCH], (PUKCUpYIOI[e TPOTHBOpeYre, IpoOsieMy,
yCTaHaB/IMBaTh UCKOMOe U ZlaHHOe, (h)OpMUPOBaTh TUIOTe3Y, apryMeHTHPOBATh
CBOIO TIO3ULIMI0, MHEHUE;

TIPOBO/IUTH CaMOCTOSITE/TbHO CTJIAaHUPOBAHHbBIN 9KCIIePUMEHT,
UCC/iefloBaHUe TI0 yCTAHOBJIEHUIO OCOOEHHOCTel MaTeMaTHueckoro OOBheKTa,
SIBJIEHUSs,, TIPOIlecca, BBLIABJEHUIO 3aBUCUMOCTe MeXay 0OBeKTamH,
sIBJIEHUSIMMU, TIPOLieCCaMy;

CaMoCTOSITe/TbHO (hOpMy/MpOBaTh 0000IIEHUS U BBIBO/IBI TI0 Pe3y/ibTaTaM
MIPOBeIEHHOrO0  HaO/IIOZIeHrsl, UCCIe[JOBaHMsl, OL[eHUBAaTh J/IOCTOBEPHOCTD
T0J/TyYeHHBIX Pe3y/IbTaTOB, BEIBOIOB M 00001IIeHN];

MPOTHO3MPOBaTh BO3MOXKHOEe pa3BUTHE Tpoljecca, a TakKe BbIJIBUTaThb
TIpe/ITIO/IO’KEHMUSI O er0 PAa3BUTUU B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISB/IATH JepUIIUTBEI MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX [JisI OTBeTa
Ha BOIIPOC U ZIjisl pellieHus 3ajauu;



BbIOMpaTh  MHPOpPMALMI0O W3  WCTOYHUKOB  PA3/IMUHbIX  TUIIOB,
aHa/M3MpoBaTh, CHUCTEMAaTU3UPOBaTb W WHTEPIIPETUPOBaTh HH(OPMALMIO
pasIMYHbIX BUZOB U (POPM Tpe/ICTaB/IeHNS;

CTPYKTYPUPOBaTh MH(OPMAaLMIO, TIPE/ICTAaB/IATh €€ B pa3/IMuHbIX (opmax,
W/UTFOCTPUPOBATh Tpauuecky;

OLIeHUBaTh Ha|E&KHOCTh VH(pOpMaLumn To CaMOCTOSITE/TbHO
Cc(OpMy/TMPOBaHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBbIE YHUBePCa/IbHbIE YUeOHbIe AeHCTBUSs

Oo1enue:

BOCIIDUHMMAaTb M  (OPMYy/JMpPOBaTh CYXJEHHUS B COOTBETCTBUM C
YCJIOBUSIMU U 11eJISIMU 0011[eHUs], ICHO, TOUYHO, TPAMOTHO BbIPaXXaTh CBOK) TOUKY
3peHus B YCTHBIX Y NTMCbMEHHBIX TeKCTaX, [jaBaTh MMOSICHEHUS 110 X0y pelleHus
3a/layi, KOMMEHTUPOBATH [MOYYEHHBIU pe3y/IbTaT;

B XoZie 00Cy>KJeHus 3a/jaBaTh BOIIPOCHI TIO CYII[eCTBY 00CYK/1aeMOi TeMbI,
npobsiemMbl, pelllaeMOM 3aJjauu, BbICKAa3blBaTh W/, HalleJleHHble Ha TIOMCK
pellleHNs], COMOCTaB/IATb CBOM CYXK[EHUSl C CYXXAEHHUSMH [IPYTUX y4aCTHHUKOB
auasora, oOHapy>KUBaTh pa3/iiuuie U CXOJCTBO TIO3ULIMH, B KOPPEKTHOU (opme
(OpMyIMpOBaTh pa3HOIJIACHs, CBOW BO3PaKeHUSsI;

Mpe/CTaB/IATh  pe3y/bTaTbl  DelleHWs  3aJauyd,  SKCIIePUMEHTAa,
WCC/IeIoBaHMs, TIPOeKTa, CaMOCTOSITe/TbHO BbIOMpaTh (popMaTr BLICTYTUIEHUS C
yuéTOM 3a7iau Mpe3eHTaly U 0COOeHHOCTel ayJUTOpHUH.

PeryisaTuBHBIE YHUBEpPCA/IbHbIE yYeOHbIE el CTBUA

Camoopranuszanus:

COCTaB/IATh IJIaH, a/ITOPUTM peIlleHUs 3a/lauM, BIOMpPATh CII0Co0 pereHus
C y4éTOM UMEIOIUXCA PecypcoB U  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMeHTUPOBaTb U KOPPEKTUPOBATh BapUaHThI peIeHWd C Y4ETOM HOBOU
VMH(OpMaLu.

CaMOKOHTPO/1b, SMOIMOHA/IbHBIA HHTE/IJIeKT:

B/Ia/leTb HAaBbIKAMM T[I03HABATEeJbHOU peuieKCHMM KaK OCO3HaHUS
COBEpIIIaeMbIX [IeUCTBUA W MBbICIUTENbHBIX MPOLIECCOB, WX Pe3yJbTaToB,
BJIaZIeTb CIIOCO0AaMH CaMOIIPOBEPKHM, CaMOKOHTPOJISI TIpollecca W pe3yJbTaTa
pelleHust MaTeMaTUYeCKOW 3a/jauy;

npeJBU/ieTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTb MPU pelleHur
33/laud, BHOCUTb KODDEKTHMBbBI B [IeITEJIbHOCTb Ha OCHOBE HOBBIX
00CTOATENBCTB, JAHHBIX, HAlJeHHBIX OITMOOK, BISIB/IEHHBIX TPYAHOCTEH;

OlLleHHWBaThb COOTBETCTBHE pe3y/bTaTa IelM W YC/IOBUSAM, OOBSICHATH
MPUYUHBI  JIOCTW)KEHUS] WIM HeJOCTW)KEHUs pe3y/bTaTOB [IesiTebHOCTH,
HaXOJWTh OIMMOKY, 1aBaTh OIIEHKY ITPUOOPETEHHOMY OITBITY.

CoBMecTHas J1eATe/IbHOCTh:

MOHMMAaTh W MCIOJb30BaThb  TIPpEMMYIeCTBA  KOMaHAHOU U
VH/VBU/YaJIbHOM PabOThl MPU pelleHny yueOHbIX 3a/au, MPUHUMATL LeJb
COBMECTHOM [IesiTe/IbHOCTH, TIJITAHUPOBAaTh OpraHW3al[di0 COBMECTHON padoThI,
pacrpeziesisitb BUABI paboT, AOroBapuUBaThCs, 00CYK/IaTh TIPOL[ECC U Pe3y/bTaT
paboThl, 0000ITIaTh MHEHHUST HECKOJILKUX JTIO/IeH;

y4acCTBOBATh B TPYIMIOBLIX (hopMax paboThl (00CyKAeHHsI, 00MeH MHEHUH,
«MO3TOBble IITYPMbI» ¥ WHbBIE), BBLITIOJHATH CBOIO YaCTh paboOThl U
KOODAVHWPOBaTh CBOU J€MCTBUSI C JPYTMMHM UYjeHaMM KOMaH/Ibl, OLIEHUBAaThb
KaueCTBO CBOero BKJaZila B  OOU[MHA  TPOAYKT TI0  KPHUTEPHSM,
c(hOpMYy/JIMPOBAHHBIM YUaCTHUKAMU B3aUMOIEUCTBUSI.



INPEAMETHBIE PE3YJ/IBTATHI

K koHify 10 K/1acca o0yyaronuiicss HayYuTCs:

CBOOOJHO OMEepUpOBaTh OCHOBHBIMU TIOHSATHSIMH CTEPEOMEeTPUU TIpU
pellieHnH 3aZiau U MPOBeIeHnH MaTeMaTHUUeCKUX PacCy KeHUl;
MIPUMEHSITh aKCOMbI CTEPEOMETPUH U CJIe[ICTBUSL U3 HUX TIPU PelleHnr
reoMeTpUUeCKUX 3a/au;

K/acCU(UIMPOBaTh B3aMMHOEe PaCII0/I0’KeHHe TPSIMbIX B TTPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBe, TIPSIMbIX U IJIOCKOCTel B TIPOCTPAHCTBE;
CcBOOOJHO oOmepupoBaTh TIOHATUSIMM, CBSI3aHHBIMM C yI7laMd B
MPOCTPAHCTBE: MEXAY TPSMBIMUA B TIPOCTPAHCTBE, MEXIY IPSIMON U
TJIOCKOCTBIO;

cBOOOJHO OTIePUPOBATh TIOHSATUSIMU, CBSI3aHHBIMU C MHOT'OT'PaHHUKaMU;
CcBOOOJHO pacro3HaBaTh OCHOBHbIE BH/bl MHOTOTPAHHUKOB (TIpH3Ma,
nMpamMK/ia, MPSIMOYTOJIbHBIN TIapasuiesienurne], Ky0);
KIacCU(UIMPOBaTh ~MHOTOTDAHHUKYM, BbIOMpasi OCHOBAHHUSI ISt
KJIaCCU(UKaL1Y;

CcBOOOJHO OMepupoBaTh TIOHATUSIMHM, CBSI3aHHBIMH C  CeUeHHeM
MHOTOT'PaHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATE ~ Tlapa/ulefibHOe,  LIeHTpajJbHOe U OPTOTOHAbHOE
MpOeKTUpOBaHHWe (UIyp Ha TUIOCKOCTb, BBIMOJHATh W300pa>keHuUst
(GuUryp Ha MJI0CKOCTH;

CTPDOUTh  CeUeHHs] MHOTOTPAHHUKOB  pa3/MYHBIMH  METOZAMHU,
BBITIOJIHAATE (BBIHOCHBIE) TUIOCKHME UYepPTeXU W3 PUCYHKOB TPOCTBIX
00BEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMC/IATE  TUVIOIIQM  TMOBEPXHOCTe MHOTOTPAHHUKOB (TIpU3Ma,
nMpamMK/ia), TeOMeTPUUeCKUX Tesl C IpuMeHeHreM (popMyIT;

CBOOOJHO OMepUpOBaTh TMOHATUSMH: CUMMETPUs B TIPOCTPAHCTBE,
[[eHTP, OChb U IUIOCKOCTb CUMMETPUHM, LE€HTP, OCb U TIIOCKOCTh
CUMMeTpPUH (UTYPHI;

CBOOOJHO OTeprpoBaTh TOHSATUSIMHM, COOTBETCTBYIOLUMU BEKTOpaM U
KOOp/IMHATaM B TIPOCTPAHCTBE;

BBITIOJIHSTE [IeHICTBUS HaJl BEKTOpaMU;

peliaTh 3a/laud Ha [I0Ka3aTe/bCTBO MaTeMaTHUeCKWX OTHOIIeHWN U
HaXO’K/ieH/e reoMeTpUUYeCKUX Be/TMUWH, TIPUMEeHSIsI U3BeCTHbIEe MeTOZbI
NPy pellleHud MaTeMaTUUeCKWX 3a/lay TIOBBIIMIEHHOTO U BBICOKOTO
YPOBHSI CJIOXKHOCTWY;

MPUMEHSITh TIPOCTeMllIe TpOorpaMMHble Cpe/ICTBA U 3JeKTPOHHO-
KOMMYHUKAI[MOHHbIE CHCTeMbl TIDU DeLIeHUd CTepeoMeTpPUUYecKUX
3ajau;

M3BJieKaTh, MPeo0pa30oBbIBaTh U WHTEPIIPETUPOBaTH WH(POPMALIUIO O
MPOCTPAHCTBEHHBIX TeOMeTpUUeCKUX (Urypax, TpeZCTaB/leHHYH Ha
yepTe)kaxX U PUCYHKaX;

NMpUMEHSITh TI0/lyueHHble 3HAHWS Ha T[IpakTUKe: CpaBHUBATh U
aHa/IM3UPOBaTh peasibHble CUTYyallid, TIPUMEHSITh U3yueHHbIe TIOHSATHS
B TIPOL[eCCe TIOMCKa peIleHrsi MaTeMaTudeCKu C(HopMyiupoBaHHOMN
npobJ/ieMbl, MOJIe/IUPOBaTh peaibHble CUTYallMd Ha SI3bIKe TeOMeTpPUH,
MCC/Ie/J0BaTh TIOCTPOEHHbIe Mo/ieJH C WCTIOTb30BaHUEM
reoMeTpUUeCKUX TIOHATHUN U TeopeM, amrapaTa anrebpbl, pellaTh



NpakTUUeCKre 3a/jlauM, CBS3aHHble C HaXOXK[EeHHWEeM TeoOMeTpUUeCKUX
BEJTUUMH;

VIMEeTb TPE/CTaB/IeHHs 00 OCHOBHBIX 3Tarax pa3BUTHsI TeOMETPHH KaK
COCTaBHOM 4YacCTH (PyH/JaMeHTa Pa3BUTUSI TEXHOJIOTUM.

K kon1fy 11 K/acca o0yJaronuiicss HayYnuTCs:

CBOOO/IHO OIeprUpOBaTh MOHSITHUSMM, CBSI3aHHBIMU C LIWJIMHIPUYECKOU,
KOHUUEeCKOoW U chepuueckol TOBEPXHOCTSIMU, OOBSCHITH CIIOCOObI
MOy UeHUs;

OMepupoBaTh TIOHSITUSIMM, CBSI3aHHBIMM C TejlaMWd  BpAILleHUS:
LWTMH/POM, KOHYCOM, C(hepoi U 11apoM;

pacrio3HaBaThb Teja BpaujeHus (LWIWHID, KOHYC, cdepa W Iap) U
0OBSICHATE CITIOCOOBI TIOSTYUeHHsI TeJl BpallleHusl;

KJIaCCU(ULIMPOBATh B3aUMHOE PacIiosioykeHre c(epsl U MJIOCKOCTH;
BBIUMC/ISITh BEJIMUMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB U TeJl BpallleHus,
00BEMBI U TUIOIIA/[U TTOBEPXHOCTEM MHOTOI'PAaHHHUKOB W TeJT BpallleHHs,
reoOMeTpUYeCKUX TeJl C TPUMeHeHrneM (GOopMYy.i;

cBOOO/IHO OTIepHpPOBaTh TOHSATHSIMHU, CBS3aHHBIMH C KOMOWHAI[USIMHU
Tel BpallleHusT W MHOTOTPDaHHUKOB: MHOTOTDAHHMK, BIMCAHHBIA B
cdepy 1 ONMMCaHHBIU OKOJI0 cepsl, cepa, BOMCAaHHAs! B MHOTOI'PaHHUK
WA TeJIO BPALLeHHSs;

BBIUMC/ISIT COOTHOLLIEHUSI MeXJy TIUIOU[a[siIMU TOBEPXHOCTEU U
00béMaMu MOZ0OHBIX TeT;

H300pakaTb H3ydaeMble (UTypbl, BBLITIOJHATH (BBIHOCHBIE) TUIOCKHE
YepTeXKU U3 PUCYHKOB TMPOCTBIX 00BEMHBIX (DUTYP: BUJ| CBEPXY, COOKY,
CHU3Y, CTPOMTh CE€UYEeHHUs TeJl BpalleHus;

W3BJieKaTb, WHTEPIIPETHPOBaTh U Tpeobpa3oBbIBaTh WH(POPMALIUIO O
MPOCTPAHCTBEHHBIX TeOMeTpUUecKux ¢Gurypax, IpeficTaB/AeHHYI0 Ha
yepTeXxax U pUCYHKax;

CBOOOJHO OTIePUPOBATH TIOHSITHEM BEKTOP B TIPOCTPAHCTBE;

BBITIO/THSITh OTepaliy HaJl BeKTOpPaMU;

3a/laBaTh IVIOCKOCTh YPaBHEHHWEM B /1eKapTOBOM CHUCTeMe KOOp/VHaT;
peliatb TeoMeTpUYeCKHe 3aZlaud Ha BBbIUMC/IEHUE YIVIOB MEXAY
MpSIMBIMA UM TIJIOCKOCTSIMU, BBIYMC/IEHWE DPACCTOSTHUW OT TOUYKHU [0
IJIOCKOCTA, B LeJIOM, Ha TpPUMEHeHVe BEeKTOPHO-KOOPAWHATHOIO
MeTOo/a TIpU pelleHn!;

cBOOO/IHO OMepUpOBaTh TTOHATHSMH, CBSI3aHHBIMM C JBW)KEHUEM B
MPOCTPAHCTBe, 3HaTh CBOMCTBA [IBUKEHHUH;

BBITIOJTHATh M300pa)keHUs MHOTOTPDAaHHUKOB W TeJl BpaIlleHHWs TpH
napajjie/lbHOM TiepeHoCe, LIeHTpalbHOM CUMMETPUM, 3epKaJlbHOU
CUMMEeTPHH, ITPH TIOBOPOTE BOKPYT TPSIMOM, TIpeobpa3oBaHus 110/[00Hs;
CTPOUTH CEUeHUs] MHOTOTDAHHUKOB W TeJ BpallleHUs:: CedyeHusl
LUIUHApa (rapaieflbHO U MepreHUKYJISIPHO OCH), CeYeHUsl KOHyca
(mapasuiesibHblE OCHOBAHUIO M TIPOXOZSLLMEe Yepe3 BepIINHY), CeYeHUs
1apa;

VICII0/Ib30BaTh MEeTOZbl MOCTPOEHHs CEeUeHWW: METOJ CJie[jlOB, MEeTO[
BHYTPEHHEro NpoeKTUPOBaHKsl, MeTO/, TIepeHoca CeKylllel MJI0CKOCTH;
JIOKa3bIBaTb reOMeTPUUYECKUE YTBEPXKAEeHUS;

TIPUMEHSITh reoMeTpruueckue (hakThl [J1s1 pellieHUs] CTepeOMeTpUUeCKUX
3a/lay, TpeAro/aramiliiX HeCKOJIbKO ILIaroB peIleHUs, eCId YCI0BUS
TIpUMeHeHUsI 3a/laHbl B SIBHOW U HeSIBHOM (hopMe;



peliaTh 3aZlayd Ha [0Ka3aTeJbCTBO MaTeMaTUUeCKUX OTHOILIeHUH WU
HaxO0XX/leHue TeOMeTPUUeCKUX BeJINUKH;

TIPUMEHSITh MpOrpaMMHbIe Cpe/CTBa u 3JIEKTPOHHO-
KOMMYHUKAILIMOHHbIE CUCTEeMbl TPU PpEIIeHUH CTepeoMeTpUUeCKUX
3a/ay;

NPUMEHSTh  TIOyuYeHHble 3HAHUSI HA TMPAKTHKe: CpPaBHUBATh,
aHaM3UpOBaTh U OLeHWBaThb peajlbHble CUTyalluW, MPUMEHSITh
V3yueHHbIe MIOHSITHUS, TeOpeMbl, CBOMCTBA B MPOL[eCCe TTOMCKA PelleHust
MaTeMaThUuecKd ChHOpMy/IMpPOBaHHOW  TIPO0JIEMBbI, MOZE/TUPOBATh
peasibHble CUTYyal[My Ha SI3bIKe TeOMeTpHU, UCCI/Ie/IOBaTh MOCTPOEHHbIE
MOZIe/IM C WCMO0J/Ib30BaHWEM TeOMEeTPUUYECKUX TOHSITUHM U TeopeM,
amnrapaTta anareOpbl, peliaTh TpPaKTUYeCKHWe 3aflaud, CBs3aHHBbIE C
HaxX0XX/IeHUeM reOMeTPUUeCKHX Be/INUKH;

UMeTh TIpe/JICTaB/IeHrs 00 OCHOBHBIX 3Tarax Pa3BUTHS TeOMETPUU KaK
COCTaBHOM 4YacCTH (PyH/IJaMeHTa Pa3BUTUSI TEXHOJIOTUM.



TEMATHNYECKOE IVIAHUPOBAHUE

10 KJIACC
No KosimyecTBO uacoB
HaumeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (UG poBHIe)
o/ KonTpo/ibHbIe IIpakTHUYeckue
U TeM IPporpaMmsbl Bcero oOpa3oBaTe/IbHBIE PecypChl
L paboTbI paboTbI
1 BBejieHue B cTepeomMeTpuo 23 1

B3auMHoe pacriosiokeHue
NIPSIMBIX B [POCTPaHCTBe

Hapaﬂf[eﬂbHOCTb MpAMBIX U

3 TIJIOCKOCTE B 8
TIPOCTPaHCTBe
[TeprieH UKy IIPHOCTD
4 MIPSIMBIX U MJIOCKOCTEN B 25
TIPOCTPaHCTBe
YT/IBl ¥ pacCcTOsIHUSA 16 1
6 MHororpaHHUKH 7 1
BekTopsl B 1ipoCcTpaHCcTBe 12

IToBTOpeHue, 060061eHre 1
cUcTeMaTH3alys 3HaHUi

OBIIEE KOJIMYECTBO

YACOB I10 TIPOTPAMME 102 6 0




11 K/TACC

HanmMmeHnoBanue
Ne

pa3fe/ioB M TeM
n/n

NpOrpaMMblI

KonuuecTBO 4acoB

Bcero

KoHTpo/bHEBIE
padoThI

IIpakTH4yeckue
padoThI

OnekTpoHHbIe (UG poBHIe)
o0pa3oBaTe/IbHBIE PecypChl

Amnamurnueckas
reoMeTpust

15

[ToBTOpEHuUe,
06o011ieHMe U
cucTemMaTH3aLus
3HaHUM

15

O0BéM
MHOTOIpaHHHKA

17

4 Tesa BpallieHus

24

ITnomaan
TIOBEPXHOCTH U
00BEMBI KPYTJIBIX
TeN

6 [BrkeHus

IToBTOpEHME,
obo61rieHMe 1
CcUCTeMaTH3aLus
3HaHUU

17

OBIIEE KOJIMYECTBO
YACOB IIO
I[TPO'PAMME

102







IIOYPOYHOE IVTIAHNPOBAHUE
10 K/TACC

No
n/
n

Tema ypoka

KosimuecTBo uacoB

KoHTpo/ibHEBIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHHs

J/IeKTPOHHbIE
nupoBbIe
ob0pa3oBare/ibHbIE

pecypchbl

OCHOBHBI€ TIpaBU/Ia
1300pa)KeHHst Ha PUCYHKe
TJIOCKOCTH, Napasuie/ibHbIX
NpSIMBIX (OTPe3KOB),
cepeJJMHbI OTpe3Ka

[ToHATHS CTepeOMeTpUH:
TOUKa, TIpsiMasi, TIJI0OCKOCTh,
npocTpaHcTBO. OCHOBHBIE
rpaBu/a n300pakeHus Ha
PUCYHKe TIJIOCKOCTH,
rapasiie/ibHbIX TPSMBIX
(oTpe3KoB), cepeuHbI
oTpe3Ka

IMousTus:

repeceKarorecs
[I0CKOCTH,
repeceKaroIuecs npsmas u
[7I0CKOCTh;
MOTyNIPOCTPAHCTBO

IMTouarus:




nepeceKaroIecs
TIJIOCKOCTH,
riepeceKaroIyecs rpsmasi U
TI/I0OCKOCT;
TIOJTyTIPOCTPAHCTBO

MHororpaHHUKH,
n300pa)keHue TIPOCTeNIIINX
TIPOCTPAaHCTBEHHBIX (UTYD,
HeCYIIeCTBYHOLLUX
00beKTOB

MHororpaHHuKH,
n300pa)keHre TIPOCTeNIIINX
MPOCTPAHCTBEHHBIX (UTYP,
HeCYLeCTBYIOLMX
00BEKTOB

AXCHOMEI CTePEOMETPUHU U
repBbIe C/1eICTBUA U3 HUX

AKCHOMBI CTEpEOMETPUM U
TriepBble C/IeICTBUS U3 HUX

AKCUOMBI CTEpEOMETPUM U
TriepBble C/Ie[ICTBUS U3 HUX.
Crioco6bI 3a/1aHUS TIPSIMBIX
Y TUIOCKOCTe! B
TIPOCTPAHCTBeE.
O0603HaueHUs MPSMBIX U
MIJIOCKOCTeN

10

M300pakeHne ceueHU




MUPaMUIBI, KyOa U
MPU3MbI, KOTOphIe
TIPOXO/IAT uepe3 ux pébpa.
M306paxeHue
riepeceyveHust MoJTyuyeHHbIX
TJIOCKOCTeM.
PackpamvBanue
TOCTPOEHHBIX CeueHU
pa3HbIMHU L[BETaMU

11

N300pakeHue ceueHU
MUPaMUJIbI, KyOa U
MPU3MbI, KOTOpbIe
MPOXO/AT uepe3 ux pébpa.
M300pa>keHue
repeceueHust MOTyYeHHbIX
TMIJIOCKOCTEM.
PackpamviBanue
MOCTPOEHHBIX CeUeHuNn
pa3HbIMU L[BeTaMU

12

M306pakeHne ceueHU
MUPAMU/IBI, KyOa 1
TIPU3MBI, KOTODbIE
TIPOXO/AT Uuepe3 ux peébpa.
M306pakeHue
riepeceveHust MoJTyuYeHHbIX
TMJIOCKOCTEM.
PackpamBaHue




MMOCTPOEHHBIX CceueHui
Pa3HBIMHU LIBETAMH

13

M300pakeHne ceueHUH
MTUpaMU/IbI, Kyba 1
TIPU3MBI, KOTODbIE
MIPOXO/IAT uepe3 ux pébpa.
N306pakeHue
repeceveHust MoTyuyeHHbIX
TJIOCKOCTEM.
PackpamviBanue
TOCTPOEHHBIX CEUEHUM
pa3HbIMHU LIBeTaMU

14

Mertog, crefoB i
MOCTPOEHHsI CeueHnm

15

Metopn cnefioB [is
MOCTPOEHUSI CEeUeHU M.
CaoricTBa nnepecevyeHn
MPSIMBIX U [JIOCKOCTeM

16

Metopn cnefioB Jis
NIOCTPOEHHUSI CeYeHUN.
CaoricTBa nepecevyeHnr
MPSIMBIX U TJIOCKOCTEN

17

[TocTpoeHue ceueHuii B
nupamu/ie, Kyoe 1o Tpém
TOUKaM Ha pébpax.
Cos/ianre BLIHOCHBIX
yepTeKer Y 3aluCh 111aroB




MOCTPOEeHUs

18

[TocTpoeHnue ceueHuii B
nupamuzie, Kyoe 1o Tpém
TOUKaM Ha pébpax.
Coszanre BLIHOCHBIX
yepTe)Kel 1 3aMucCh 111aroB
MOCTPOEHUs

19

[TocTpoeHnue ceueHuii B
npamuze, Kyoe 1o Tpém
TOUKaM Ha pébpax.
CoszaHre BLIHOCHBIX
yepTe)Xel 1 3arych 111aroB
MOCTPOEHUs

20

[TocTpoeHnue ceueHuii B
nupamu/ie, Kyoe 1o Tpém
TOUKaM Ha pébpax.
Cossianre BEIHOCHBIX
yepTeXxel U 3aruch I11aroB
TIOCTPOEHHUS

21

[ToBTOpEHUe
riaHuMeTpuu: Teopema o
NIPOINOPLIMOHAJIBHBIX
otpe3kax. [Togobue
TPeyrO/IbHUKOB

22

IToBTOpEHNE
riaHuMeTpuu: Teopema
Menesas. PacueTs! B




CeyeHUsIX Ha BbIHOCHBIX
yeprexax. Mcropus
pasBUTKSA TUIAHUMETPUU U
cTepeoMeTpuu

23

KoHTposnbHasi paborta
"AKCHUOMBI CTepeOMeTpHUH.
Ceuenus"

24

B3avmMHoe pacriosioxkeHue
NIPSIMBIX B IIPOCTPaHCTBe.
CkpelyBaroryecs
ripsiMble. [IprsHaku
CKpeLUBaroLUXCs
npsMeIX. [lapannenbHbie
TNpsiMble B IIPOCTPAHCTBe

25

Teopema o0 cy1jeCTBOBaHUHU
Y eIMHCTBEHHOCTH IPSIMOU
rapasijie/ibkHOM JaHHOU
NpPSIMOU, IPOXOZASILIeN
yepe3 TOUKY IIPOCTPaHCTBa
Y He JieXKalllel Ha JaHHOU
npsimou. Jlemma o
repeceyeHuH
rapa’siie/ibHbIX NPSIMbIX
IJIOCKOCTBIO

26

[TapanienbHOCTb Tpex
npsMbIX. Teopema o Tpéx
rapasiie/bHbIX NPSMBbIX.




Teopema o
CKpeLUBaIOLUXCS TTPAMBIX

27

[TapannensHoe
MPOeKTHPOBaHue.
OCHOBHBIE CBOMCTBA
rapa’uie/ibHOro
MPOEKTHPOBAHMUSI.
N300pakeHre pa3HbIX
¢buryp B nmapasienbHOR
MpOeKLIUH

28

LleHTpanbHas MpoeKLUs.
YTo51 ¢ coHarpaB/IeHHBIMU
CTOpPOHAMU. YTOJI MeXIY
MIPSIMBIMU

29

3a/jaur Ha []0Ka3aTebCTBO
Y YICC/IefloBaHue,
CBsI3aHHbIe C
pacriosio’KeHrueM MPSIMbIX B
TPOCTPAHCTBe

30

[TonATHA: MapanIenbHOCT
MPSIMOM M TVIOCKOCTH B
npoctpaHcTBe. [Ipu3Hak
rapasuie/lbHOCTH TIPSIMOM U
riockoctu. CBOUCTBA
rapasiie/lbHOCTH TIPSIMOM U
MIJIOCKOCTH

31

['eomeTpuyeckue 3asauv Ha




BBIUMC/IEHUE U
JI0Ka3aTe/IbCTBO,
CBSI3aHHBIE C
Tapasiie/TbHOCTBIO TPSIMBIX
Y TIZIOCKOCTEH B
TIPOCTPAHCTBE

32

[TocTpoeHue ceueHus,
MPOXOJALIero uepes
JIAaHHYO MPSIMYIO Ha
yepTeXxe U Napasuie/IbHOro
Jipyrou npsiMon. Pacuét
OTHOILIeHUH

33

[TapannenbHas mpoeKLys,
TpYMeHeHure [1Jist
TOCTPOEHUsI CeueHU KyOa
Y Tapasiiesnenuriesia.
CaoiicTBa
rapaJsiiesnenuriesia u
TIPU3MBbI

34

ITapasiesibHbIe IJIOCKOCTH.
ITpu3Haku napasiesbHOCTU
JIByX TJIOCKOCTeN

35

Teopema o
rapasie/IbHOCTHU U
eJMHCTBEHHOCTH
TJIOCKOCTH, MPOXOASIIein
yepe3 TOUKY, He




TIpUHaZyIeXKalyto JaHHOU
TMJIOCKOCTH U CJIe/ICTBUS U3
Heé

36

CaoricTBa napasnienbHbIX
TIIJIOCKOCTEN: 0
Trapa’siie/IbHOCTH TPSIMBIX
riepeceueHus Mpu
riepeceueHuu JByX
rapa’uie/ibHbIX TJIOCKOCTel
TpeThbeu

37

CaoticTBa napasnienbHbIX
TIOCKOCTeH: 00 oTpe3kax
rapa’suie/ibHbIX MPSIMbIX,
3aK/IFOUEHHBIX MEXAY
riapa’siielbHbIMA
TIJIOCKOCTSIMU; O
riepeceyeHUH MpsIMOH C
JIBYMsI Tlapasiie/IbHbIMU
IVIOCKOCTSIMU

38

[IoBTOpEHMe: Teopema
[Tudaropa Ha MI0OCKOCTH

39

[ToBTOpEHUE:
TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO
TpeyroJibHUKa

40

CaoticTBa Kyba u
TPSIMOYTOJIBHOTO




Mapasienenuvriea

41

Brruucnenue gnvuH
OTPEe3KOB B Ky0e U
MPsIMOYTOJIbHOM
rapa’suiesenuriesie

42

[leprieHAUKYISIPHOCTD
NPSIMOU M TJIOCKOCTH.
[Ipy3Hak
TMepreH UKy ISpHOCTH
NIPSIMOU M TJIOCKOCTH

43

[leprieHAUKYISIPHOCTD
NIPSIMOU M TJIOCKOCTH.
[Ipy3Hak
TMepreH UKy ISpHOCTU
MPsIMOM U TJIOCKOCTH

44

Teopema 0 Cyl[eCTBOBaHUU
Y eJUHCTBEHHOCTHU
TIPSIMOMA, MPOXO/sIIei
yepe3 TOUKY IIPOCTPaHCTBa
Y TIepHeHUKYISIPHOM K
MJIOCKOCTH

45

ITnockoctu n
reprieH UKy IsipHbIe UM
MpsIMbleé B MHOTOI'PaHHUKAX

46

ITnockoctu u
TreprieHINKyIsipHbIe UM
MpsiMble B MHOTOTPaHHUKaX




47

[TeprieHauKYISIp U
Hak/1oHHas. [TocTtpoeHne
neprieH/IMKY/Isipa U3 TOUKU
Ha MpsIMYO0

48

[TepnieHAUKYIAp U
HakJioHHas. [TocTpoeHue
MepreH/uKYJIspa U3 TOUKU
Ha IpsAMYIO

49

Teopema o Tpéx
neprieHIMKy/isipax (TpsimMast
1 obpaTHas)

50

Teopema o Tpéx
neprieHuKyJispax (rpsiMast
1 obparHas)

51

Yron mexny
CKpellMBaoLMUCS
NIPSIMBIMU

52

[Touck rneprieHAUKY/IIPHbIX
MPSIMBIX C TTOMOII[BIO
TieprieH/IUKYISPHBIX
IVIOCKOCTeH

53

OpToronansHoe
NIPOeKTUpPOBaHKe

54

[TocTpoeHue ceueHuii Kyba,
TMIPU3MBbI, TTPaBUIbHOMN
MTUPaMU/IbI C TIOMOLI[BIO




OpPTOTOHATBLHOUW MPOEeKLIUU

55

[TocTpoeHue ceueHmii Kyba,
TIPU3MBI, TIPABUJILHOU
MYMpaMU/bI C TTIOMOLIBIO
OpPTOrOHA/TbHOU MPOEeKLIUU

56

Cummetpus B
TIPOCTPaHCTBe
OTHOCHTEJIbHO IJIOCKOCTH.
[TnockocT cMMeTpUii B
MHOTOTpaHHHUKaX

57

[Tpru3Hak
NeprieH UKy JISIPHOCTH
MPSIMOM M TUIOCKOCTH KaK
C/1e[jCTBUE CUMMeTPUU

58

[IpaBUibHBIE
MHOTOTPaHHUKU. Pacuét
PacCTOSTHUM OT TOUKH 10
MIJIOCKOCTH

59

[TpaBusibHBIE
MHOTOTPaHHUKU. Pacuét
PacCTOSIHUM OT TOUKH /10
TJIOCKOCTH

60

Cr1oco0bI Oy CTHUTh
TepIIeHJUKY JISPhI:
CUMMEeTPHUS1, CIBUT TOUKH
10 MapaJijiesibHOM TIPsIMOi




61

CBur 110 HenapasieabHON
NpSIMOM, U3MeHeHHe
pacCTOSIHUM

62

KonTtponbHasi paboTa
"B3auMHOe pacrionoxeHue
MPSIMBIX U [JIOCKOCTEM B
IpoCTpaHcTBe"

63

[ToBTOpEHNUE: YrO/ MEXAY
MIPSAMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPUS B
IIPOU3BOJILHOM
TpeyroJibHUKe, TeopemMa
KOCHHYCOB

64

[ToBTOpEHHe: yron mexzay
CKpeLIMBaLLIUMUCS
MPSIMBbIMU B TIPOCTPAHCTBE

65

['eomeTpuyeckre MeTo/bI
BBIUWC/IEHUS YIJIa MEXIY
NpSIMBbIMU B
MHOTr'OTpaHHHUKAaX

66

JByrpaHHbIN yTO/.
CBOWCTBO JIMHEMHBIX YIJIOB
JBYTPaHHOI'O yIJa

67

[TeprieHAWKYISIPHBIE
rtockocty. CBoiiCTBa
B3aWMHO
TieprieH/INKYISIPHbBIX




IJIOCKOCTeH

68

ITpusHak
NeprieH UKy JISIPHOCTH
MJIOCKOCTeN; TeopeMa 0
NIPSIMOU TIepeceyeHust IByX
TMJIOCKOCTeN
NepreH UKy ISpHbIX
TpeTbel IJI0CKOCTU

69

[TpssMOyTO/IBHBIN
Triapasuiesnenures; Kyo;
V3MepeHUs], CBOMCTBa
NPSIMOYTO/IbHOTO
rapasuiesienuresa

70

Teopema 0 guaroHanu
MPSIMOYTOJIBHOTO
napasuienenumnesia u
CJieICTBUe U3 Heé

71

CrepeomeTpuueckre 1
TIpYKJIaiHbIe 3a/jaul,
CBsI3aHHbIE CO B3aUMHBIM
PacIioIoKeHueM IMPSIMbIX U
TJIOCKOCTH

72

IToBTOpEHUME:
CKpeL1BaroLLIHecs
rpsiMble, napaJiie/ibHble
TJIOCKOCTU B CTaHJAapPTHBIX
MHOTOIPaHHHUKaxX




73

[Tapa mapasienbHbIX
IVIOCKOCTeM Ha
CKpeIUBaIoLUXCS
TMIPSIMBIX, PAaCCTOSTHHE
Mexzay
CKpeIlMBaOIIMHCS
TIPSIMBIMU B TIPOCTBIX
CUTYaLUSIX

74

PaccTosiHve oT Touku [0
IJIOCKOCTH, PacCTOsIHUE OT
MPSIMOM J10 TUIOCKOCTH

75

BrruricneHne pacCTosiHUM
MeXny
CKpellVBaoLMHUCS
MPSIMBbIMHU C TIOMOILIBIO
NepreH UKy IpHOU
IJIOCKOCTH

76

TpéxrpaHHbIH yToJ,
HepaBeHCTBA AJIs
TPeXTPaHHBIX YTJIOB.
Teopema I1udaropa,
TeopeMbl KOCUHYCOB U
CUHYCOB JI/Is1 TPEXTPAHHOTO
yria

77

OneMeHTHI cheprueckoi
reoMeTpUU: reofiesuuecKue
JIMHUM Ha 3emiie




78

KoHTpornbHasi paboTa
"Yrel u paccTosiHuA"

79

Cucremarusaiys 3HaHUN
"MHOrorpaHHuK 1 ero
3/1eMeHTh!"

80

[Tupamuza. Buabl
nvupamuz,. [IpaBuibHas
nvpamuja

81

[Tpusma. Ipsmas u
HAaKJ/IOHHAasI [PU3MBI.
[TpaBuibHas npu3sMa

82

[TpsiMoii Tapariesienure,
MIPSIMOYTO/TbHBIN
rapa’siiesienurei, Kyo

83

Beimnykiibie
MHOTOrpaHHUKU. Teopema
Olinepa

84

Beinykible
MHOrOrpaHHUKu. TeopeMa
Ouinepa. [TpaBuibHbIE U
TM0J1yIpaBU/IbHbIE
MHOT'OT'PaHHUKH

85

KoHTposnbHasi paborta
"MHororpaHHuKu"

86

[ToHsATHE BeKTOpA Ha
TJIOCKOCTU U B




TIPOCTPaHCTBe

87 CyMMa BeKTOpOB

88 PasHoCTb BeKTOpPOB

89 [TpaBwio napasienenuriea

90 YMHOKeHHe BeKTopa Ha
YHCIIO
Pa3noxeHue BekTopa 1o

91 6a3ucy Tpéx BEKTOPOB, He
Jie)Kalux B OHOU
MJIOCKOCTH

92 CkanspHoe nipousBejeHue

93 BelunciieHve yria Mexzay
BEKTOpaMHM B [IPOCTPaHCTBe

94 [TpocTeiiiuve 3agauu C
BEKTOpaMH

9 [TpocTeiiiuve 3agauu c

> BEKTOpaMHU

96 ITpocrenye 3agauun ¢
BEKTOpaMHU

97 ITpocrenye 3agauun ¢
BEKTOpaMHU

98 O06006mieHve 1
CHCTeMaTH3alysl 3HaHUMN

99 O06006mieHve 1

CUCTeMaTHu3alis 3HaHU




100 MToroBasi KOHTPOJIbHAS 1
pabota
101 VToroBast KOHTPOJIbHAsA 1
pabota
102 O06o00611eHue 1 ) 1
cUcTeMaTU3aLys 3HaHUH
OBLIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME




11 K/TACC

Ne
n/
I

Tema ypoka

KomuecTBo 4acoB

Bcero

KonTpo/ibHbIe
padoThI

IIpakTHyeckue
padoThbI

Jara
U3yYeHus

JJ/IeKTPOHHBbIE
nuppoBbIe
o0pa3oBarTe/IbHbIE

pecypchbi

[ToBTOpEHME TeMbl
"KoopzvHaTel BeKTOpa Ha
IIJIOCKOCTU U B
IpoCTpaHcTBe"

[ToBTOpEHUE TEMBI
"CkasnsipHoe
rpousBe/ieHre BeKTOpoB"

IToBTOpEHME TEMBI
"Brruncsienue yria
MeJKJy BeKTOpaMH B
IpoCTpaHCcTBe"

[ToBTOpEHUE TEMBI
""YpaBHeHue TPsIMOH,
MpPOXOAsIIel uepes Be
TOYKH"

YpaBHeHHe TI0CKOCTH,
HOpMaslb, ypaBHeHHe
TMJIOCKOCTU B OTpe3Kax

YpaBHeHHe TJI0CKOCTH,
HOpMaJlb, ypaBHeHHe




IMJIOCKOCTH B OTPE3KaX

BekTopHoe
TpousBe/ieHre

JIvHeliHbIe HEPABEHCTRBA,
JIMHeHWHOe
TIPOTPaMMHPOBaHHe

JIvHeliHble HEPABeHCTRBA,
JIMHENHOe
NporpaMMHpOBaHue

10

AHanuTU4YeCcKue MeTO/bl
pacuéra yriaa Mexzay
NpsAMBbIMU B
MHOI'OrpaHHUKAaX

11

AHanmuTUyeckre MeTo/ibl
pacuéra yria Mexxay
IIJIOCKOCTAMU B
MHOTOTPaHHUKax

12

®dopmysia pacCTOAHUSA OT
TOUKHU /10 TIJIOCKOCTU B
KOOp/IMHaTax

13

HaxoxxpneHne paccTossHUM
OT TOUKH [0 [JIOCKOCTH B
KyOe

14

HaxoxxzeHue paccTosiHUM
OT TOUYKH [0 IJIOCKOCTH B
MpaBU/IbLHOM NUpaMUjie




15

KontponbHasi pabora
"AHanuTryecKas
reomeTpus”

16

CeueHus
MHOTOTPaHHUKOB:
CTaHAApTHBIE
MHOTOTPaHHUKH

17

CeueHusa
MHOT'OTPaHHUKOB: METO/
C/1eJToB

18

CeueHus
MHOT'OTPaHHUKOB:
CTaH/APTHBIE TVIOCKOCTH,
riepecevyeHust MpsSIMbIX U
TIJIOCKOCTeH

19

[TapannenbHble rpsiMbie U
TMJIOCKOCTH:
rapa’siiieJibHble ceueHust

20

[TapannensHble NpsMbIe U
TJIOCKOCTU: pacyét
OTHOILIeHUH

21

[TapannensHble NIpsAMbIe U
IIJIOCKOCTU: YIJIBI MEXKIY
CKpeL1BaroLLIMMUCS
NIPSIMbIMU

22

[Tepnien Ky nsIpHBIE
NIpsiMble M IJIOCKOCTH:




CTaH/|apTHBIE Maphbl
TieprieH/IMKYISIPHbIX
IJIOCKOCTEeU U NPSIMBIX,
CUMMeTpPUH
MHOIOI'PaHHUKOB

23

[NeprieHAVKYASIpHBIE
TNIpsiMble U TJIOCKOCTHU:
TeopeMa O Tpex
TnieprieH/IMKyJisipax

24

[TeprieH UKy IsIpHbIE
TNIpsIMble U IVIOCKOCTH:
BBIUMCJ/IEHU [IJIVH B
MHOI'OIpaHHUKax

25

[ToBTOpEHMe: IIOIAAN
MHOTOYTOJTbHUKOB,
dhopMyJIbI 17151 TITOLLAZIeH,
coobpakeHus 1o106ust

26

IToBTOpEHMeE: TIOILAAN
MHOT'OYTOJIbHUKOB,
dbopMyibl 7151 TITOLLAZe,
coobpakeHus 1o006ust

27

[ToBTOpEHMe: IUIOIAAN
MHOIOYT0JIbHUKOB,
dbopMyJibl 17151 TITOLLAZe,
Ccoo0pakeHUs ITO00HSI

28

[Tnoiagy ceueHuit
MHOT'OT'DaHHUKOB:




T7I01a/IM TIOBEPXHOCTEH,
pa3pe3aHusi Ha YacTH,
cooOpakeHUs MTOZ00MS

29

[Tnoiwagy ceyennit
MHOT'OTDaHHUKOB:
TJI0La/IM TTIOBEPXHOCTEH,
pa3pe3aHus Ha 4yacTy,
CcooOpakeHUs TTOZ00US

30

KontposnbHast paborta
"[IoBTOpEHuMeE:
MHOTOTPaHHUKH, CeueHUst
MHOI'OIPaHHUKOB"

31

O0bém Tenna. ObbeM
MIPSIMOYTOJTbHOTO
riapaJsiiesienure/ia

32

3ajaun 06 y/IBOEHUH
Ky0a, 0 KBazipaType Ky0a;
0 TPUCEKIUH yTJIa

33

CrepeoMeTpyUyecKHe
3a/lauM, CBA3aHHbIE C
00BEMOM
TPSIMOYTO/TLHOTO
napasuiesierre a

34

[IpuknagHbie 3amauw,
CBsI3aHHbIe C
BbIUMC/IeHeM 00BbEMa
MPSAMOYT0JIbHOTO




Mnapasienenuvriea

35

OO6BEM MPSIMOIA TTPHU3MBI

36

CrepeomeTpuueckue
3a/jauu, CBsI3aHHbIE C
BBIUKC/IEHHEM 00bEMOB
MPSIMOM MIPU3MBI

37

IIpuknagHbie 3amauw,
CBsI3aHHBIE C 00BEMOM
TIPSIMO TIPU3MBI

38

BoruriciieHre 00b€MOB
TeJI C TIOMOIIIbIO
oripezie/IBHHOr O
uHTerpana. O0béM
HaKJIOHHOW MPU3MBbI

39

Bbruncsienne 06MoB
TeJI C IIOMOIIIbIO
OIpeJie/IEHHOI0
uHTerpana. OobeEM
TTUPaMU/IbI

40

dopmyna 06béMa
npamMubl. OTHOIIEHNe
00BbeMOB MUpaMU/, C
00IIMM yTJIOM

41

dopmysa 06bEMa
npamuzbl. OTHOLLIEHHe
00bEMOB MUPaMHU/ C




001IKM yT/IOM

42

CrepeomeTpuueckue
3a/lauM, CBsI3aHHbIE C
06bEéMaMM HAKTTOHHOM
TIPU3MBI

43

CrepeomeTpuueckue
3a/lauy, CBsi3aHHbIE C
00bEMaMU MUPaMU/IbI

44

IIpuknagnHbie 3a7auu 1o
Teme "ObOBEMEI Tes",
CBsI3aHHBIE C 00BEMOM
HaK/IOHHOU MPU3MBbI

45

IpuknagHbie 3a7auu 1Mo
Teme "OOBEMEI Tes",
CBsI3aHHBIE C 00BLEMOM
MTAPAMU/IBI

46

[TpumMeHeHre 00BHEMOB.
BrrunicsieHne pacCTosTHUS
J10 TIJIOCKOCTH

47

KontposnbHast paborta
"O6BEM MHOTOTpaHHUKA'

A\l

48

[unuHapuueckast
TIOBEPXHOCT,
obpa3ytorue
L[WIMH/IPUUECKOU
MOBEPXHOCTH




49

Humungp. [psamoit
KpPYTOBOW LIWTUHJP.
[Tnowmazab MoBepxXHOCTH
LUIWH/PA

50

Konnueckas
TIOBEPXHOCT,
obpa3ytoiiyie KOHUYeCKon
rosepxHocty. Konyc

51

CeueHue KoHyCa
IJIOCKOCTBIO,
rapasuie/IbHOU IJIOCKOCTH
OCHOBaHUs

52

Y ceuéHHBIN KOHYC.
V306pakeHre KOHYCOB U
yCeuéHHBIX KOHYCOB

53

ITnoraab 60KoBOM
MOBEPXHOCTH Y TOJIHOM
TIOBEPXHOCTH KOHYCa

54

[Tnorraab 60KoBOM
TIOBEPXHOCTH U TIOJIHOM
TIOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue
3aJ,auu Ha
Jl0Ka3aTebCTBO U
BbIUUC/IEHHE,
NIOCTPOEHHEeM CeueHUH
LWIMH/Ipa, KOHyCa




56

CrepeomeTpuueckue
3a/jaud Ha
Jl0Ka3aTenbCTBO U
BbIUMC/IEHUE,
MOCTPOeHHEeM CeueHul
LWIKMH/IPa, KOHyCa

57

HPI/IKJIa,E[HLIe 3a/1da4u,
CBsA3aHHbIE C UWIMHAPOM

58

HPI/IKJI{:I,E[HLIE 3a1da4u,
CBsA3dHHbIE C TUINHAPOM

59

Cdepa u 1map

60

[Mepeceuenue chepsl U
11apa C TVIOCKOCTBIO.
Kacanue 11apa u cdepsl
IJIOCKOCTBIO. Buz u
1300pakeHHe I1apa

61

[Tepeceuenue ceps! u
11apa C MI0CKOCThIO.
Kacanue mapa u céepsl
TJIOCKOCTBI0. By u
1300pakeHHe I1apa

62

YpaBHeHue coepsl.
[Tnoiaze chepol u eé
yacTeu

63

Cummetpus chepsl U
1iapa




64

CrepeomeTpuueckue
3a/jaud Ha
Jl0Ka3aTenbCTBO U
BbIUKC/IeHNe, CBsI3aHHbIe
co cepoli U 111apom,
MOCTPOEHHEM HX CeUeHH
TMIJIOCKOCTBEO

65

CrepeomeTpuueckue
3a/jauy Ha
Jl0Ka3aTenbCTBO U
BbIUKC/IeHNe, CBsI3aHHbIe
co cepoli U 111apom,
MOCTPOEHHEM HX CeUeHH
TMIJIOCKOCTBEO

66

[IpuknagHbie 3amauw,
CBsi3aHHbIe CO cepoii U
111apOM

67

[ToBTOpEHME:
OKPY’KHOCTb Ha
IIJIOCKOCTH, BbIYMCIIEHUS]
B OKPY’>KHOCTH,
CTaHZAPTHbIE 1Mo/006us

68

Pa3nmuHble KOMOWHAIIUN
Tes BpallleH!s U
MHOTOIPaHHUKOB

69

3azaun no teMe "Tena u
TIOBEpXHOCTHU BpalleHus"




70

3agauu o teMe "Tena u
IIOBEPXHOCTY BpaljeHus"

71

KonrposnbHast pabota
"Tesna ¥ NOBEpPXHOCTH
BpalleHus"

72

O06Bém LumMHApa.
Teopema 06 06béme
TPSIMOTO LIWIMH/PA

73

Borumciienre 00bEMOB
TeJI C TIOMOIIIBIO
orpezie/IBHHOr O
uHTerpana. O6bEM
KOHyCa

74

[Tnoraayu 60KOBOM U
TOJTHOW TTIOBEPXHOCTHU
KOHycCa

75

CrepeomeTpuueckue
3ajlauu, CBsI3aHHbIE C
BbIUMC/IeHeM 00bEMOB
LWIMH/Ipa, KOHyCa

76

[pukasiHbIe 3aJjauu 110
teme "OOBEMBI U
T/I0LLau TIOBePXHOCTeMN

n

TesI

77

OO6BEM 1mapa ¥ I1apoBOro
cekropa. Teopema 06
00béme mrapa. Ilomiagp




cdepsl.
CrepeomeTpuueckue
3ajlauu, CBsI3aHHbIE C
BbIUMC/IeHeM 00BEMOB
11apa, 111apoBOro
CerMeHTa M 11apoBOro
ceKTopa

78

IIpuknaaHele 3a5auu 110
Teme "OOLEMBI TeN",
CBsi3aHHbIE C 00 BEMOM
11apa ¥ IIoiazibio
cthepnl. COOTHOILIEHUS
MeX/1y TUIOIAZISIMHU
TOBepXHOCTel U
00bEéMaMH IOJ0OHBIX Tesl

79

[Tomo6HbIe Tena B
TIPOCTPAHCTBe.
V3meHeHue 00bEMa rpu
1o00uH.
CrepeomeTpuueckue
3ajlaum, CBsI3aHHbBIE C
BbIUMC/IeHEM 00BEMOB
Tes U TUIoliaien
ToBepxXHoCTel

80

KontponbHast paborta
"[Inowmaau nmoBepxXHOCTH
1 00bEMBI KPYTJIBIX Tes"




81

[IBY>KeHMs MPOCTpPaHCTBaA.
OTto6parkeHwusl.
[IBI>KeHUs U pPaBeHCTBO
¢uryp. Ob1iue cBoiicTBa
JIBYDKEHUM

82

Buabl aBv>keHuMi:
Trapa’siie/ibHbli ITepeHoc,
LleHTpa/IbHasi CAMMeTpUsl,
3epKaJ/ibHasi CUMMEeTpUS,
MOBOPOT BOKPYT MPSIMOM

83

ITpeobpa3oBanus
niogobus. [Ipsmast u
cdepa Dlinepa

84

['eomeTpuueckue 3azauu
Ha NIpUMeHeHue
JBYKeHHUs

85

KonTtponbHas paborta
"BeKkTopkI B
NpoCTpaHcTBe"

86

O06obmaroriee
roBTopeHue 11 MOHATUM
Y METOJI0B Kypca
reometpuu 10-11
K/IaCCOB, CUCTeMaTU3aLust
3HaHUM:
"[lapasniebHOCTD
MPSIMBIX U TJIOCKOCTEU B




MpOCTpaHCTBe"

87

O6o6matoree
rnoBTopeHue 11 noHATUM
Y METO/I0B Kypca
reomerpuu 10-11
KJIaCCOB, CUCTeMaTHU3aLus
3HaHuWU: "BeKkTopsl B
MpOCTpaHCTBe"

88

O6o0matoee
rnoBTopeHue 11 noHATHM
Y METO/I0B Kypca
reomerpuu 10-11
KJIaCCOB, CUCTeMaTHU3aLus
3HaHuWM: "BeKkTopsl B
MpOCTpaHCTBe"

89

O6o6rmatoiee
rnoBTopeHue 11 noHATHM
Y METO/I0B Kypca
reomerpuu 10-11
KJIaCCOB, CUCTeMaTH3aLus
3HaHui: "Ob6BeM
MHOIOrpaHHUKa"

90

O6o6matoree
rnoBTopeHue 11 noHATHM
Y METO/I0B Kypca
reomerpuu 10-11
KJIaCCOB, CUCTEMAaTHU3aLMsI




3HaHui: "Ob6bem
MHOIOrpaHHHKa"

91

O6ob6marolee
rnoBTopeHue 11 MOHATUM
Y MeTO/IOB Kypca
reomerpuu 10-11
KJIaCCOB, CUCTeMaTr3aLus
3HaHuu: "Ilnowmagu
TIOBEPXHOCTH Y 00BEMBI
KpYIJIbIX Ten"

92

O6o0ratoiee
rnoBTopeHue 11 NoHATHI
Y METO/I0B Kypca
reomerpuu 10-11
KJIaCCOB, CUCTeMaTHU3aLus
3HaHuu: "[lnomaau
TIOBEPXHOCTH U 00BEMBI
Kpyr/bIX Ten"

93

VToroBast KOHTPOJ/IbHAs
pabota

94

WToroBast KOHTpOJIbHAS
pabora

95

IToBTOpeHMe, 06001IeHIEe
Y CUCTeMaTHh3alust
3HaHUU

96

VcTopus pa3Butus
CTepeOMeTPUH KaK HayKu




U e€ poJib B pa3sBUTUU
COBpeMeHHBIX
VH)XeHEePHBIX 1
KOMITbFOTE@PHBIX
TeXHOJIOT UM

97

Wcropus passurys
CTepeoMeTpUHU KakK HayKu
U e€ poJib B pa3sBUTUU
COBpeMeHHBIX
VH)XeHEePHBIX 1
KOMITbFOTE@PHBIX
TeXHOJIOTUM

98

Wcropus passurys
CTepeoMeTpUU KakK HayKu
U e€ poJib B pa3sBUTUU
COBpEMeHHBIX
VH)XeHEePHBIX 1
KOMITbFOTEPHBIX
TeXHOJIOT UM

99

Wcropus passutys
CTepeoMeTpUU KakK HayKu
U e€ poJib B pa3sBUTUU
COBpEMEeHHBIX
VH)XKeHEePHBIX 1
KOMITbFOTE@PHBIX
TeXHOJIOT UM

100

Vcropus pa3BuTtus




CTepeoMeTpUHU KakK HayKu
U e€ poJib B pa3sBUTUU
COBPEeMEeHHBIX
VH)XeHepHbIX U
KOMITbHOTE@PHBIX
TeXHOJIOTUM

Uctopus pas3Butus
CTepeoMeTpUH KakK HayKu
U e€ poJib B pa3sBUTUU
101 COBpPEMEHHbIX
HMH)XKeHePHbIX 1
KOMITbFOTE@PHBIX
TeXHOJIOTUM

Uctopus pa3Butus
CTepeoMeTpUH KaK HayKu
U e€ poJib B pa3BUTUU
102 COBpPEMEHHbIX
HMH)XKeHePHbIX 1
KOMITbFOTE@PHBIX
TeXHOJIOTUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLJECCA

OBA3ATE/IbHBIE YYEBHbBIE MATEPHUAJIbI AJIS1 YHEHUKA

METOJNYECKHUE MATEPUAJIbI VIS YUUTEJIA

O ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETH
NHTEPHET
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