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INIOACHUTEJIBHASA 3AIINCKA

T'eomeTpust SIBASIETCSI OJHUM W3 0a30BbIX KYpPCOB Ha ypPOBHE CpeJHEro
obmero o6pa3oBaHMs, TaK KaK o0ecrieuMBaeT BO3MOXXHOCTb HW3YUeHHUS
JUCLIATTMH ~ eCTeCTBeHHO-HAayyHOM  HAampaB/leHHOCTM M TIPeJMETOB
I'YMaHHMTapHOTO IMK/a. IT0CKOJIBKY JIOTHUeCKOe MbIiijieHre, popMUpyemMoe rpu
W3yuYeHUM  OOydYarolUMHMCA  TIOHATHUHHBIX  OCHOB  T'€OMETpPUM, IIpU
JI0Ka3aTe/IbCTBE TEOPEM U TIOCTPOEHMH 1[eTIOUKH JIOTHUECKUX YTBEPIKIAEeHHH MpU
pelleHrH reoMeTPUUeCKHX 3ajiayu, YMeHHe BbIIBUraTh M OMPOBEPraTh FMIOTe3bl
HEToCPeJICTBEHHO HCIIO/b3YIOTCS TPU PeIlleHHH 3a/jau eCTeCTBeHHO-HayuHOro
I[MK/Ia, B YaCTHOCTH (pU3MUECKUX 3a7iau.

Ile OCBOeHMsT TIporpamMMbl yuebHOro Kypca «['eomeTpusi» Ha
yrayO/JéHHOM  YpOBHE —  pa3sBUTHE  MHJWBHAYaJbHBIX  CIIOCOOHOCTEH
00yYaroIUXCs MPU U3yUeHWH TeOMeTPUH, KaK COCTaBJISIIOIIEeH MpeaMeTHOMH
obnact «MaremaTvka ¥ WH(pOpPMaTHKa» uepe3 obecrieueHHe BO3MOXKHOCTH
HpI/IO6peTEHHH Y WCIO/b30BaHusl Oosiee T/TyOOKMX reoMeTpUUYeCKUX 3HAaHUN U
JEeUCTBUH, crel(UUHbIX TeoOMeTpUH, M HeoOXOJUMBIX /IS  YCIEIIHOrOo
npodeccoHabHOTO ~ 00pa30BaHUsl,  CBSI3aHHOTO  C  MCII0/Ib30BaHHEM
MaTeMaTUKU.

ITproOpUTETHBIMU 3aJjauaMi Kypca reOMeTpUU Ha yriayO/JEHHOM YPOBHE,
PACIIMPSIIOIIMMU U YCUTUBAIOIIMMU KypC 6a30BOr0 YPOBHS, SIB/ISIFOTCSL:

pacIiMpeHye TpeiCTaBeHHsI 0 TeOMeTPUM KaK YaCTh MMPOBOM KY/IbTYphbI
1 (OPMHpOBaHNE 0CO3HAHMUS B3aMOCBSI3U F€OMETPUH C OKPY KaIOILIM MHPOM;

(opMHpoBaHre TMpeACTaBAeHHsI O TPOCTPAHCTBEHHBIX (Urypax Kak o
BaXHEHIIIMX MaTeMaTUUeCKUX MOJEJsIX, TO3BO/ISIOIIUX OMUChIBaTh U M3ydaThb
pa3Hble SIB/IEHUS OKPY)KAloIL[ero MMpa, 3HaHHe TOHSATUHMHOrO armapaTa Iio
pasgeny «CrepeoMeTpusi» yuebHOro Kypca reoMeTpuH;

dopMHpoBaHre  yMeHWs ~ BaJeTb  OCHOBHBIMM  TIOHSITUSMH O
MIPOCTPAHCTBEHHBIX (Urypax M WX OCHOBHBIMH CBOHCTBAMM, 3HAHUE TEOPEM,
bopMya U yMeHHe WX MPUMEHSATb, YMEHHUs [J0Ka3bIBaTh TEOPEMbI U HAaXOAUTh
HeCTaHZapTHBIE CITOCOOBI pellieHus 3a7iay;

¢dopMHpoBaHre yMeHHsI pacrio3HaBaTh Ha UepTeXKax, MOJENsiX U B
peabHOM MHpe MHOTOTPDAaHHMKM M Tejla BpallleHHs, KOHCTPYMPOBAThb
reoMeTpuuecKre MOJIesiy;

(dbopmHpoBaHue [MOHWMAaHUs BO3MOKHOCTH aKCUOMAaTHUYeCKOIr 0
MOCTPOEHHMsSI MaTeMaTHUUeCKUX Teopul, (GOpMHUpPOBaHWE TIOHWUMAHHUS POJU
AaKCUOMATHKH TPU MPOBEJIeHUH PaCCy KAEeHUH;

(dbopMHpoBaHre YMeHUs BIaJeTb METOZiaMHU [10Ka3aTe/bCTB U aJiITOPUTMOB
pellieHNs], YMEeHUsI UX TIPUMEHSTb, IMPOBOUTh Zl0Ka3aTe/IbHbIe PAaCCYKIEeHUS B
XOZle pellleHWss CTepeoMeTpPUUYEeCKMX 3aJad M  3aflad C TPaKTUUeCKUM
CoZiep>KaHUEeM, dopMHpoBaHUe  TIpe/CTaB/IeHUS 0  HeoOXOAUMOCTH
JIOKa3aTe/bCTB TIPM OOOCHOBAHWM MaTeMaTUUECKUX YTBEP)XKAEHUH W POJIH
AaKCUOMAaTHKH B MPOBEJIEHNH 16 JYKTUBHBIX PAaCCY KAEeHUH;

pa3BUTHE U COBEpPIIEHCTBOBAHHWE WHTE/IEKTYaJbHBIX M TBOPYECKHX

criocobHOCTeM 00yuaroImxcs, T03HaBaTe/IbHOM aKTHBHOCTH,
HCCeIoBaTe/IbCKUX yMeHUH, KpUTUUHOCTH MBILLIJIEHUS], UHTepeca K U3yueHHo
reoMeTpuuy;

dhopmupoBaHue (YHKIMOHATBHOM rPaMOTHOCTH, pesieBaHTHOU

reoMeTpmumn: yMeEHHA PpdACIIO3HaBATh IIPDOSAB/IEHHA T€OMETPHUYECKHX HOHHTHﬁ,
00LEeKTOB U 3dKOHOMEPHOCTEN B Dpe€d/IbHbIX XHW3HEHHLIX CUTydllUdAX W IIpU
HN3yUeHUHN [OpYyrux y‘—IE6HI:»IX mpegMeToB, IIPOAB/IE€HUA 3aBUCUMOCTeH U



3aKOHOMEpPHOCTeH, MOJe/IMPOBAHUSI pealbHbIX CUTyallul, WCCIe0BaHUs
MOCTPOEHHBIX MO/ieJIeld, MHTeprpeTalyy MOTyYeHHbIX Pe3y/bTaToB.

OCHOBHBIMH COZiepyKaTe/IbHBIMH JIMHUSIMH yueOHOTo Kypca «I'eomeTpusi»
B 10-11 knaccax sBastoTcs: «lIpsgMble M TJIOCKOCTU B MPOCTPAHCTBE»,
«MHororpaHHuku», «Tena BpallleHusi», «BeKTOopbl ¥ KOOp/MHAThl B
TIPOCTPaHCTBe», «/IB)KeHHsl B IPOCTPAHCTBEY.

CdopmympoanHoe Bo @I'OC COO TpeboBaHHe «yMeTh OIEPUPOBAThH
TIOHATHUSIMU», PEJIeBAHTHBIMU IeOMeTPUH Ha yry0/1éHHOM ypoBHe 00yueHUs B
10—11 kaccax, OTHOCUTCSI KO BCeM CO/ieprKaTe/TbHbIM JIMHUSM yueOHOTo Kypca,
a (opMHpOBaHVe JIOTMUECKMX YMEHWW pacrpefienseTcsi He TOAbKO IO
cofiep>KaTeNlbHbIM ~JIMHUSM, HO U Ti0 TroZam oOyuenusi. CojepykaHue
oOpa3oBaHMs], COOTBETCTBYIOIlee TIPeMETHbIM pe3yJibTaTaM OCBOEHUS
denepanbHOM paboueii MporpaMMbl, pacripefesiéHHbBIM M0 roflaM 00yueHus,
CTPYKTYpUPOBAaHO  TakuM  oOpa3oM, uToObl KO BCEM  OCHOBHBIM,
TIPUHLUINAIEHBIM BOTIpOCaM o0yyaroliuecsi oOpariiajmuch HeOAHOKPaTHO. JTO
MO3BOJISIET OPraHU30BaTh OBJIaJleHWe TeOMeTPUYECKMMU TMOHATUAMH U
HaBbIKAMHU TI0CJIe/IOBaTe/IbHO U TIOCTYTATeNbHO, C COO/IOfieHeM TIPUHIIUIIA
TIPeeMCTBEHHOCTA, a HOBble 3HaHWsA BK/IOUaThb B OOIIyI0 CHCTEMY
reoMeTpUUeCcKrX Tpe/CTaBlIeHUu O00yuarouxcsl, pacliupsii U yrayossisi eg,
o0pa3ysi MpOYHble MHO>KeCTBEHHbIE CBSI3U.

[Tepexon K W3yueHUIO TeOMeTPUU Ha yTIyOIéHHOM YpOBHE TI03BOJISIET:

co3gath ycioBusi  Ansi  auddepeHnManuu  00yuyeHUs, TIOCTPOEHUS
WH/IVBUYaTbHbIX 00pa3oBaTe/bHBIX TIPOTPaMM, o0ecrieuuTh yriybOiaéHHOe
M3yueHHe reOMeTPUU KaK COCTaBJIsIOLel yueOHOro npeaMeTa «MaTteMaTHKay;

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

Ha u3yuenue yuebHOro kypca «I'eomeTpusi» Ha YryiybiéHHOM YpOBHe
otBoauTCs 204 yaca: B 10 kacce — 102 yaca (3 yaca B HeJiest0), B 11 Kacce —
102 yvaca (3 uaca B Hefie/i0).



COJEPXAHUE OBYUEHUSA
10 K/TACC

IIpsiMble ¥ IJIOCKOCTHU B MPOCTPAHCTBe

OCHOBHBIE TIOHAITUSL CTepeoMeTpuM. ToOuka, TMpsMas, IIJIOCKOCTb,
npocTpaHcTBO. [loHSTHE 00 aKCHMOMAaTHYeCKOM TOCTPOEHHWH CTePEeOMETPHH:
aKCHOMBI CTEPEOMETPUH U CJIeICTBUS U3 HUX.

B3auMHOe pacriosokeHue IpsIMBIX B IPOCTPAHCTBe: IepeceKarolyecs,
rnapajuiefibHble W CKpeLMBaroIiecss npsMble. [IpU3Haku CKpeluBaroLuXCs
npsmMbIX. [lapannenbHOCTh TIPSIMBIX M TUIOCKOCTEM B MPOCTPAHCTBE:
rnapajuie/ibHble TIpSIMble B TMPOCTPAHCTBE, Iapajyie/lbHOCTh TPEX NPSMBIX,
rapasiie/IbHOCTb npﬂMoﬁ U IUIocKocTU. Ilapa/uiesisHOe ¥ LjeHTpa/bHOE
MIPOEKTUpPOBaHue, nu3obpakeHue ¢uryp. OCHOBHbIe CBOMCTBA Mapasiie/bHOrO
rpoekTupoBaHus. V3o0paxeHne (Uryp B Mapasuie/ibHOM TMPOeKLUU. YTJbI C
COHAIpaB/IEHHbIMUA CTOPOHAMHM, YIO/l MEXAYy TMPsMbIMH B IPOCTPAHCTBE.
[Tapa/ielbHOCT,  TUIOCKOCTEW:  IMapasule/ibHble  IIJIOCKOCTH,  CBOMCTBA
rnapajuieNbHbIX TUIOCKOCTeH. IIpocTeiiiive MpOCTPaHCTBeHHblE (HUIYPBI HA
TJIOCKOCTH: TeTPas/ip, Napasuiesienurnes, MOCTPOeHNe CeUeHHH.

[TepneHAUKYIAPHOCTE TIPIMOU U TVIOCKOCTU: TIePHEeHAUKYJISIPHbIE TIPSIMbIe
B MPOCTPAHCTBe, MpsIMble Tapajuie/ibHbIe U TePreH/MKY/ISPHbIE K MIOCKOCTH,
MpPU3HAK TePreHYKY/IIPHOCTH MPSIMOH M IUIOCKOCTH, TeopeMa O MpsIMOH
NeprneHAuKyIsIpHON TJIOCKOCTH. OpTOl"OHaJ'[I:HOE IIPOEKTHPOBaHNUe.
[TlepneHAUKY/Ap YW HaK/JIOHHbBIE: pacCTOSTHUE OT TOUKU [0 TIJIOCKOCTH,
pacCTossHWe OT TMpSIMOM [0 TIJIOCKOCTH, TMPOEKLHsi (PUrypbl Ha IJIOCKOCTb.
[TepneHAUKY/ISAPHOCTE TJIOCKOCTEM: TPU3HAK IEepPHeHAUKYJ/ISIPHOCTH [IBYX
r10ckocTel. Teopema 0 TpéX reprieHAUKYJIspax.

YT/ibl B IPOCTPAHCTBE: YrO/l MEX/Y MPSIMON U TIOCKOCTBIO, /ABYTDAaHHBIH
yro/i, JUHEUHBbIA Yroa ABYTPaHHOTO yria. TpéxrpaHHbld M MHOrOTpaHHbIE
yrjibl. CBOMCTBA IJIOCKMX YIJIOB MHOTOrpPaHHOro yrya. CBOMCTBA IJIOCKUX U
[BYTPaHHBIX YIJIOB TPEXI'PaHHOIO yrja. TeopeMbl KOCUHYCOB U CHUHYCOB [/Is
TPEXTPAHHOI0 yIJIa.

MHororpaHHuKH

Buibl MHOTOrpaHHHUKOB, pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrospHast
npu3Ma, TIpsiMas M HaK/IOHHasi TIPU3Mbl, OOKOBas U TI0JiHasi TIOBEPXHOCTh
ripusMsbl. [lapasnienenures, NpsAMOYTOMbHBIA Napayiefienunes; U ero CBOMCTBA.
KpaTuaiiivie nyTh Ha TIOBEPXHOCTM MHOTOrpaHHMKa. Teopema Ousepa.
IIpocTpaHcTBenHast Teopema Iludaropa. Ilnpamuza: n-yrosbHas NUpaMHAa,
mpaBu/bHas M yceuéHHas nupamu/pl. CeoicTBa péGep W OOKOBBIX TpaHei
MpaBUIbHOU nUpaMu/ibl. [IpaBU/IbHBIE MHOTOTPDaHHMKH: MpaBWIbHAsS MpU3Ma U
NpaBW/IbHAasl MMPaMKJA, TNpaBU/IbHAs TPeyrojibHas NMUpamMuzida U TMpaBUIbHBIA
TeTpasp, Kyb. IlpeacraBneHre O TMpPaBWIbHBIX MHOTOTPAHHMKAX: OKTas/p,
[0ZleKas/ip Y UKOCaszp.

BbIuncsieHre 37eMeHTOB MHOTOTDaHHUKOB: DEOpa, [AuaroHaiu, VrJbl.
[lnowwasp GOKOBOW TOBEPXHOCTH U TIOJNHOW TOBEPXHOCTU MPSMOW TIPU3MBbI,
M/I0La/lb OCHOBAHMHA, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOM TIPU3MBbL.
Ilnowasae GOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MNPABUILHOW MHMPaMU/PI,
TeopeMa O TUIOLAIU YCeUEHHOU MUpPaMU/ibI.

CuMMeTpysi B TNPOCTPAHCTBE. JJIEMEHTbl CUMMETPUM TPaBUJIbHBIX
MHOrOrpaHHiKoB. CHMMeTpHs B TMpPaBUJIBHOM MHOTOIPDaHHUKE: CHUMMETPUS



napa’siiesieniumnesia, CAMMETPUS TIPAaBWIbHBIX MPH3M, CUMMETPHs MPaBUIbHON
MYMPaMUJbI.

BeKTOpbI M KOOPUHATHI B IPOCTPAHCTBe

[ToHATHSA: BEKTOP B MPOCTPAHCTBe, HYJ/IeBOM BEKTOp, [JMHA HEHYJIeBOTO
BEKTOPa, BEKTOPbl KOJUIMHeapHble, COHAIpaB/eHHble W TMPOTUBOIIONI0XHO
HarpaB/ieHHble BeKTOpbl. PaBeHCTBO BeKTOPOB. [leiicTBUS C BeKTOpaMu:
C/IO)KeHHe Y BbIUMTaHWe BEKTOPOB, CyMMa HeCKOJbKHX BEKTOPOB, YMHOXXEHUe
BeKTOpa Ha uyucio. CBoiCTBa C0XKeHUs BeKTOpOB. CBOWMCTBA YMHOXKEHUSI
BeKTOpa Ha uyucio. [loHsTMe  KoMIllaHapHble  BeKTOpbl.  IIpu3HaK
KOMII/IAaHAPHOCTH TPéx BeKTopoB. IlpaBmio mnapannenenuneja. Teopema o
pas3noXkeHUW BeKTopa Mo TPEM HEKOMIJIaHapHbIM BekTopam. [IpsiMoyrosbHast
cUCTeMa KOOpJAMHAT B MpocTpaHCTBe. KoopauHatel BekTopa. CBsi3b MeEXIY
KOOpAMHAaTaMU BeKTOpa M KOOpAWHATaMU TOYeK. YTOJ MeXAYy BeKTOpaMH.
CkansipHOe NIpoM3BefieHre BEKTOPOB.
11 KJIACC

Tena BpaimeHus

[ToHATHSA: UWAMHAPUYECKas TOBEPXHOCTb, KOHWYECKasi TOBEPXHOCTb,
ceprueckast MOBEPXHOCTb, obpasytouiie moBepxHocTeid. Tesa BpaiyeHus:
LWIUHAD, KOHYC, YCeUéHHBIM KOHYyC, c(epa, map. B3aumHoe pacrnosioxeHue
cepbl U TUIOCKOCTH, KacaTefbHasi TUIOCKOCTh K cdepe. M3obpakeHue Tesn
BpaleHus Ha IJI0CKOCTU. Pa3BépTka LyiHApa U KoHyca. CummeTpust cepsl U
miapa.

O6béM. OcHoBHble cBoiicTBa 00bEMOB Ten. Teopema o6 00bEMe
MPSIMOYTOJIHOTO Mapasuieienunesa u cineicteus u3 Heé. OObEM mpsmoii u
HaK/IOHHOW TMpU3Mbl, LWIMHApPA, MUpPaMUAbl U KoHyca. OOBEM Iapa u
11apOBOI'0 CerMeHTa.

KombuHaty Tes BpallleHHsI U MHOTOTpaHHUKOB. IIpr3Ma, BrMcaHHasi B
LWIVHAD, OMMCaHHasi OKoja0 LuiuHApa. llepeceueHve cdepbl ¥ 1mapa c
IJIOCKOCThIO. KacaHnue mapa u cdepbl m1ocKocTero. [ToHsATHe MHOTOrpaHHUKa,
OIMKCAHHOIO OKOJIO c¢epsl, C(epbl, BIHCAHHOM B MHOTOTPDaHHUK WA TeJIO
BpaleHusl.

[Tnomaze MOBepXHOCTH LIWIMH/PA, KOHYCa, TUIOLaAb Chephl U eé JyacTeu.
[Togobue B mpocrtpaHcTBe. OTHOleHWe 00BEMOB, TUIOLaZiell TTOBepXHOCTeH
no/jo0HbIX ¢uryp. [IpeobpazoBaHue momobusi, roMmoTeTusi. PellieHue 3ajau Ha
TJIOCKOCTH C HUCIIO/Ib30BaHWEM CTePEOMEeTPUUYECKUX 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 TIOCTPOEHUS CeUeHUM: MeTOJ, CJIe[[OB, MeTOJ, BHYTPEHHEero
MPOEKTUPOBAHMUS, MEeTO/, MepeHoca CeKyIer MI0CKOCTH.

BeKTOpbI 1 KOOPUHATHI B IPOCTPAHCTBe

BekTopel B mpocTpaHcTBe. Omnepauyy Haj, BeKTOpaMd. BekTopHoe
YMHOXeHHe BeKTOpoB. CBOMCTBa BEKTODHOIO yMHOXXeHUs. [IpsiMoyrosibHas
cucTemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PasnokeHue
BekTOpa 10 06asucy. KoopAWHAaTHO-BEKTODHBIM MeTOJ, TIpU pellieHUd
reoMeTpUYeCcKHX 3a/ay.

JBIKeHHs B NPOCTPAHCTBe

JBrkenust mpocTpancTBa. OToOpaXeHus. [IBIKeHNUs U PAaBEHCTBO (QUTYP.
O6me CcBOWMCTBAa [ABWKeHWH. Buabl [IBIOKeHWI: TapajuiesibHbIA TepeHoC,



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



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIVIYBJIEHHbBIM YPOBEHbB) HA YPOBHE
CPEJJHEI'O OBIIIEI'O OBPA30OBAHUSA

JINMHHOCTHBIE PE3YJ/IbTATBI

1) rpaxiaHCKOe BOCIUTaHUe:

c(OpMHUPOBAHHOCTb ~ TPaXKAAHCKOW  TIO3WIMM  OOydJaroiierocs  Kak
aKTUBHOTO U OTBETCTBEHHOT'O ujieHa POCCUICKOTO 00I1iecTBa, rpecTaB/ieHre O
MaTeMaTUYeCKUX OCHOBaX (PYHKLIMOHUPOBAHUS Pa3/IMUYHbIX CTPYKTYD, SIBJIEHUM,
TIpoLielyp TPaKAAHCKOTo obiectBa (BBIOODPBI, OMPOCHI U [JPYroe), yMeHHe
B3aUMO/IEICTBOBAaTh C COLMA/bHBIMA WHCTUTYTaMHU B COOTBETCTBUU C MX
GYHKLUSIMUA U Ha3HAUeHWEM;

2) naTpUOTHUYeCKOe BOCIMTaHHe:

C(OpMHPOBAHHOCTb POCCHHCKOW IDOXKAAHCKOHM H/IEHTUYHOCTH, YBKEHHsI
K MPOLIOMY 1 HaCTOSILLIEMY POCCUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIIEHHE
K JOCTM)KEHUSIM POCCHUMCKUX MaTeMaTWKOB M POCCHKWCKOW MaTeMaTH4eCKOU
LIKOJIbI, MCMOJIb30BaHWe 3TUX [OCTW)KEHUM B [PYTMX HayKaX, TeXHOJOTMSX,
chepax 3KOHOMUKY;

3) AYXOBHO-HPaBCTBEHHOE BOCIIMTaHHE:

OCO3HaHHe JyXOBHBIX LIeHHOCTeMN POCCHKCKOTO Hapo/a,
C()OPMHUPOBAHHOCTb HPAaBCTBEHHOI'O CO3HAHUS, 3THUYECKOr0 TOBeJeHus,
CBSI3aHHOIO C TMpPakTUUYeCKUM TpMMEHEeHWeM [OCTWKEeHWW HayKu U
JleITe/TIbHOCTBE0 ~ YUBHOTO, OCO3HaHWe JIMYHOIO BK/aJa B IIOCTPOEHUE
yCTOMUMBOro Oyaylero;

4) 3cTeTHYeCKOe BOCITUTaHUE:

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

5) ¢u3nueckoe BoCIMTaHUe:

C()OPMHUPOBAaHHOCTb YMEHUSI TPHUMEHATb MaTeMaThyecKhe 3HaHus B
WHTepecax 3[0poBOro U 0Oe3omacHOro oOpa3a JKU3HU, OTBETCTBEHHOE
OTHOIIIeHWe K CBOeMY 3/0pPOBbIO (3[10pOBOe TMTaHHe, COaaHCHPOBaHHbBIN
PEXXUM 3aHATUM M OTJbIXa, peryJspHasl (pru3nyeckass akTUBHOCTD), (PU3UUeCKoe
COBEpILLEHCTBOBaHUE TIpH 3aHATUSAX CMIOPTUBHO-03,0POBUTEIBHOU
JlesITeTbHOCTHIO;

6) Tpy/i0BOe BocIMTaHUe:

TOTOBHOCTb K TpPYAY, OCO3HaHWEe LIEHHOCTH TpPYA0/I00usi, WHTepeC K
pasmMuHbIM _ cepaM  MPO(eCCHOHANBHOM  [eSTeNbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U e€ TIPUIOKEeHUSIMM, YMeHUe COBepIllaTh OCO3HAaHHBINA BbIOOD
Oyayiielt mpodeccud ¥ peayM30BbIBaTH COOCTBEHHBbIE >KW3HEHHbIE TUIAHBI,
TOTOBHOCTb U  CIIOCOOHOCTH K MareMaTHueCcKoMy 00pa3oBaHUIO U
camM000pa30BaHUI0 Ha TIPOTSHKEHUU BCeW JKU3HW, TOTOBHOCTh K aKTUBHOMY
Yy4aCTHIO B PellieHHH NPaKTUYeCKHX 3a/lay MaTeMaTHYeCKOW HarnpaB/IeHHOCTH;

7) 3K0/10THYeCcKoe BOCIIUTaHue:

C()OPMHUPOBAHHOCTb 3KOJIOTMYECKOM KY/IbTYpbl, MOHWMAaHWe BJIUSHUS
COLIMA/IbHO-5KOHOMUUECKUX  TIPOLIeCCOB  Ha  COCTOSIHME TIPUPOJHOU U
COL[MA/ILHOM Cpe/ibl, OCO3HaHWe TJI00aJIbHOTO XapakTepa SKOJIOTHYeCKUX
rpobJieM, OpyeHTalUsl Ha MPUMeHeHHe MaTeMaTUyeCKUX 3HaHUM [l pelleHust
3a7iau B 00/1aCTU OKpY»Karollel cpe/ibl, MJIAHUPOBaHUe TIOCTYIIKOB U OL[eHKH UX
BO3MOJKHBIX MTOC/IeICTBUN [I/1s1 OKPY KarolLer Cpe/ibl;



8) neHHOCTH HAyYHOr0 MO3HAHMA:

Cc()OpMHUPOBAHHOCTb MUPOBO33DEHUS], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHSi HayKd W  OOIIeCTBeHHOW TIPaKTUKW, TIOHWMaHUe
MaTeMaTU4YeCKOM HayKWh Kak c(epbl 4e/l0BeYeCKOW JesiTelIbHOCTH, 3TaroB eé
pPasBUTUS M 3HAUMMOCTHM I pa3BUTHSl LIMBWIM3ALMM, OBJaJleHHe SI3bIKOM
MaTeMaTUKU M MaTeMaTU4YeCKOM KYJbTypOM KakK CpeJCTBOM ITO3HAaHUS MMPA,
TOTOBHOCTb OCYLIECTB/ISITb MPOEKTHYI0 U HCCIe[0BaTe/bCKYH [eATe/IbHOCTh
VH/IMBUAYa/IbHO U B TpyMIIe.

METAIIPEAMETHBIE PE3YJ/IbTATHI

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yUeOHbIe eliCTBUS

Bba3oBble jioruyecKue AeiiCTBUA:

BBISIBJIITh Y XapaKTepH30BaTh CYIIleCTBeHHbIe TIPU3HAKK MaTeMaTUueCKuX
00BEKTOB, TIOHSTUM, OTHOIIEHWUH MeXAy TIOHATUAMU, (HOPMYJ/IHMPOBATh
oripefie/ieHUsi  TIOHSITHUH, yCTaHaBIMBaTh  CYIIECTBEHHBIM  TPU3HAK
K/laccudHUKalid, OCHOBaHUsA /i1 0000IIeHHdss W CpaBHEHWs, KPUTEepUH
MPOBOAUMOIO aHa/n3a;

BOCTIpUHMMATh, (OPMYJHMpOBaTh W  TpeoOpa3oBbIBATh  CYXKAEHUS:
yTBepAUTe/IbHbIE U OTPHUIlaTe/IbHbIe, e ITMHUUHBIE, YaCTHBIE U 00IIHe, YCIOBHEIE;

BBISIB/IAT ~ MaTeMaTUueCKue  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
MPOTHBOPeYHsi B (haKTax, AAHHbIX, HAOTHOAEHUAX U YTBEPXKAEHHUSIX, TIPE//Iararh
KpUTEPUHU J1Jis1 BbIsIB/IEHUsI 3aKOHOMEPHOCTel 1 TTPOTHUBOPEeUUii;

JlenaTh BbIBOZIbI C WCIIO/Ib30BaHHWEM 3aKOHOB JIOTUKH, AeAYKTUBHBIX U
VH/JYKTUBHBIX YMO3aK/HOUeHHUM, YMO3aK/IFOUeHU 110 aHa/IoThHy;

TIPOBO/IUTH CaMOCTOSITe/TbHO Jl0Ka3arTebCTBa MaTeMaTHUYeCKHUx
yTBep)K/leHui (TIpsiMble W OT TIPOTHMBHOI0), BbICTPaWBaTh apryMeHTalluto,
MIPUBOJIUTh TIPUMEpPbl W  KOHTPIIPUMEpBI, O00OOCHOBBIBAaTH COOCTBEHHbBIE
CY>KJIeHUS U BbIBO/IbI;

BbIOMpaTh criocob pelieHUs1 yueOGHOM 3asaud (CpaBHUBAThb HECKOJIBKO
BapWAaHTOB pellleHus, BbIOMpaTh Hawbosiee TMOAXOASIIANA C  YUETOM
CaMOCTOSITe/TbHO BbI/le/IeHHbIX KDUTEPUEB).

Ba3oBblie ucc/iejoBaTeIbCKUe JeiCTBHS:

WCTI0/Tb30BaTh BOMPOCHI KaK MCC/e/loBaTeTbCKU WHCTPYMEHT T03HaHUS,
cdopMy/iipoBaTh  BOIPOCH], (PUKCUpYIOI[e TPOTHBOpeYne, IpobsieMy,
yCTaHaB/IMBaTh UCKOMOe U ZlaHHOe, (h)OpMHPOBaTh TMIOTe3Y, apryMeHTHPOBATh
CBOIO TIO3ULIMI0, MHEHUE;

TIPOBO/IUTH CaMOCTOSITE/TbHO CTJIAaHUPOBAHHbBIMN 9KCIIePUMEHT,
WCC/ieflIoBaHUe TI0 yCTAHOBJIEHUIO OCOOEHHOCTell MaTeMaTHueckKoro OOBheKTa,
SIBJIEHUS,, TIPOIlecca, BBLISBJEHUIO 3aBHCUMOCTe MeXAy 0OBeKTamH,
sIBJIEHUSIMU, TIPOLieCCaMy;

CaMOCTOSITe/TbHO (hOPMYy/TMpPOBaTh 0000IIEHUST U BBIBO/IBI TI0 Pe3y/ibTaTaM
TIPOBeIEHHOTO0  HaO/IOZIeHrsl, UCCIe[JOBaHMsl, OL[eHWBAaTh /IOCTOBEPHOCTD
TI0J/TyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB M 0000IIIeHN];

MPOTHO3MPOBaTh BO3MOXKHOEe pa3BUTHE Tpoljecca, a TakKe BbIJIBUTaThb
TIpe/ITIO/IO’KEHUSI O er0 Pa3BUTUU B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISB/IATH epUIIUTEI MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX [JisI OTBeTa
Ha BOTIPOC U ZIjis pellieHus 3a/jauu;



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

CTPYKTYPUPOBaTh MH(OPMAaLMIO, TIPE/ICTAB/IATh €€ B pas3/IMuHbIX (opmax,
W/UTFOCTPUPOBATh Tpaduuecky;

OLIeHUBaTh HaJE&>XHOCTh VH(pOpMaLumn To CaMOCTOSITE/TbHO
C(OpMy/TMPOBaHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS

Oo1enue:

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

B X0Zie 00Cy>KJieHus 3a/jaBaTh BOIIPOCHI TI0 CYII[eCTBY 00CYK/1aeMoi TeMbl,
npobJiemMbl, pelllaeMOM 3aJjaud, BbICKa3blBaTh W/, HalleJleHHble Ha TIOMCK
pellleHNs], COMOCTaB/IATb CBOM CYXKJEHUSl C CYXXAEHUSMH [IPYTUX y4aCTHHUKOB
Jauasora, oOHapy>KUBaTh pa3/iiuue U CXOJCTBO TIO3ULIMH, B KOPPEKTHOU (opme
(OpMy/IMpOBaTh pa3HOIJIACHs], CBOY BO3PaKeHUSI;

Mpe/CTaBaATh  pe3y/bTaTbl  pelleHWs  3aJaud,  SKCIIePUMEHTAa,
WCC/IeIoBaHMs, TIPOeKTa, CaMOCTOSITe/TbHO BbIOMpATh (popMaTr BLICTYTIEHUS C
yuéTOM 3a7iau Mpe3eHTaly U 0COOeHHOCTelN ayJUTOpUH.

PeryisaTuBHBIE YHUBEpPCA/IbHbIE yYeOHbIE el CTBUA

Camoopranuszanus:

COCTaB/ISATh TJIaH, a/ITOPUTM peIleHUs 3a/lauM, BIOMpATh CII0Co0 pereHus
C y4éTOM UMEIOIUXCA PecypcoB U  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMeHTUPOBaTb U KOPPEKTUPOBATh BapUaHThI peIeHWd C Y4ETOM HOBOU
VMH(OpMaL1K.

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

B/Ia/leTb HAaBbIKAMM T[I03HABATEeJbHOU pequieKCHMM KaK OCO3HaHUS
COBEpIIIaeMbIX [IeWCTBUA W MBbICIUTENbHBIX MPOLIECCOB, WX Pe3yJbTaToB,
B/IaZIeTb CIIOCO0AaMH CaMOIIPOBEPKHW, CaMOKOHTPOJISI TIpollecca W pe3yJibTaTa
pelleHust MaTeMaTUYeCKOW 3a/jauy;

npeJBU/ieTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTb MPU pelleHur
33/laud, BHOCUTb KODDEKTHMBbI B [IeITeJIbHOCTb Ha OCHOBE HOBBIX
00CTOATENBLCTB, JAHHBIX, HAlJeHHBIX OITMOOK, BBISIB/IEHHBIX TPYAHOCTEH;

OlLleHWBaThb COOTBETCTBHE pe3y/bTaTa I1elM W YCJIOBHUSAM, OOBSICHATH
MPUYUHBI [IOCTM)KEHUS] WIM HEJOCTW)KEHUs pe3y/bTaTOB JlesiTelbHOCTH,
HaXOJUTh OIMMOKY, 1aBaTh OIIEHKY ITPUOOPETEHHOMY OITBITY.

CoBMecTHas J1esiTe/IbHOCTh:

MOHMMAaTh W MCIOJb30BaThb  TPEMMYILeCTBA  KOMaHAHOU U
VH/VBU/YaJIbHOM PabOThl MpPU pelleHnu yueOHbIX 3a/au, MPUHUMATH LeJb
COBMECTHOM [IesiTe/IbHOCTH, TIJITAHUPOBAaTh OpraHU3al[di0 COBMECTHOHN padoThI,
pacrpeziesisitb BUABI paboT, IOroBapuBaThCs, 00CYK/AaTh TIPOL[ECC U Pe3y/bTaT
paboThl, 0000ITIaTh MHEHHUST HECKOJIBKUX JTIO/IeH;

y4aCTBOBaTh B TPYIMIOBLIX (hopMax paboThl (00CyKAeHHsI, 00MeH MHEHUH,
«MO3TOBble IITYPMbI» ¥ WHbBIE), BBLITIOJHATH CBOIO YacTh paboOThl U
KOODAVHUPOBAaTh CBOU JEWCTBUSI C JPYTMMHM UYjeHaMM KOMaH/Ibl, OLIEHUBAaThb
KaueCTBO CBOero BK/JaZla B  OOU[UHA  TPOAYKT TI0  KPHUTEPHSM,
c(hOpMYy/JIMPOBAHHBIM YUaCTHUKAMU B3aUMOIEUCTBUSI.



INPEAMETHBIE PE3YJ/IBTATHI

K koHify 10 K/1acca o0yyaronuiicss HayYuTCs:

CBOOOJHO OMepUpOBaTh OCHOBHBIMU TIOHSATHUSIMH CTEPEOMEeTPUU TIpU
pellieHnH 3aZiau U MPOBeZIeHNH MaTeMaTHUUeCKUX PacCy KIeHUi;
MIPUMEHSITh aKCUOMbI CTEPEOMETPUH U CJIe[ICTBUS U3 HUX TIPU PeIleHnr
reoMeTpUUeCKUX 3a/au;

K/acCU(UIMPOBaTh B3aUMHOEe PaCII0/I0’KeHHe TPSIMbIX B TTPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBe, TIPSIMbIX U IJIOCKOCTel B TIPOCTPAHCTBE;
CBOOOJHO OmepupoBaTh TIOHATUSIMM, CBSI3aHHBIMM C yI7laMd B
MPOCTPAHCTBE: MEXAY TPSMBIMUA B TIPOCTPAHCTBE, MEXIY IPSIMON U
TJIOCKOCTBIO;

CcBOOOJHO OTIepUPOBATh TIOHSATUSIMU, CBSI3aHHBIMU C MHOT'OT'PaHHUKaMU;
CcBOOOJHO pacro3HaBaTh OCHOBHbIE BH/bl MHOTOTPAHHUKOB (TIpH3Ma,
nMpamMK/ia, MPSIMOYTOJIbHBIN Tlapasuiesienurne], Ky0);
KIacCU(UIUPOBaTh ~MHOTOTDAHHWKYM, BbIOMpasi OCHOBAaHHUSI ISt
KJIaCCH(UKaL1K;

CcBOOOJHO OMepupoBaTh TIOHATUSIMH, CBSI3aHHBIMHM C  CeUeHHeM
MHOTOT'PaHHUKOB TIJIOCKOCTHIO;

BBIMIOJIHATE ~ Tlapa/ulefibHOe,  LIeHTpajJbHOe U OPTOTOHAIbHOEe
MpOeKTUpOBaHHWe (Uryp Ha TUIOCKOCTb, BBIMOJHATh W300pa>keHuUs
(GuUryp Ha MJI0CKOCTH;

CTPOUTh  CeUeHHs] MHOTOTPAHHUKOB  Pa3/MYHBIMH  METOZAMHU,
BBITIOJIHAATE (BBIHOCHBIE) TUIOCKHME UYepPTeXU W3 PUCYHKOB TMPOCTHIX
00BEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y;

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

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

CcBOOOJHO OTeprpoBaTh MOHSATUSIMHU, COOTBETCTBYIOLUMU BEKTOpaM U
KOOp/IMHATaM B TIPOCTPAHCTBE;

BBITIOJIHSTE [IeHICTBUSI HaJl BEKTOpaMU;

peliaTh 3a/laud Ha [I0Ka3aTe/bCTBO MaTeMaTHUeCKHWX OTHOIIeHWN U
HaXO’K/JeHre reoMeTpUUYeCKUX Be/TMUMH, TIPUMEeHSIsI U3BeCTHbIe MeTOZbI
NPy  pellieHud MaTeMaTUUeCKWX 3a/lau TIOBBIINIEHHOTO U BBICOKOTO
YPOBHSI CJIOXKHOCTWY;

MPUMEHSITh TIPOCTeHIlIe TpOrpaMMHbIe Cpe/ICTBA U 3JIeKTPOHHO-
KOMMYHUKAI[MOHHbIE CHCTeMbl TIDU DeLIeHUd CTepeoMeTpPUUYecKUX
3ajau;

M3BJieKaTh, MPeo0pa3oBbIBaTh U WHTEPIIPETUPOBaTh WH(POPMALIUIO O
MIPOCTPAHCTBEHHBIX TeOMeTpUUeCKUxX (Urypax, TpeZCTaB/leHHYH Ha
yepTe)kaxX U PUCYHKaXx;

NMpUMEHSITh TI0/lyueHHble 3HAHWS Ha T[IpaKTUKe: CpaBHUBATh U
aHa/IM3UPOBaTh peasibHble CUTYyallid, TIPUMEHSITh U3yueHHbIe TIOHSATHS
B TIpOL[ecCe TIOMCKa peIleHusi MaTeMaTUdyeCKu cC(HopMyiupoBaHHOMN
npobJieMbl, MOJIe/IUPOBaTh peaibHble CUTYallMd Ha SI3bIKe TeOMeTpPUH,
MCC/Ie/J0BaTh TIOCTPOEHHbIe MoO/ieJH C WCTIOTb30BaHUEM
reoMeTpUUeCKUX TIOHATHUN U TeopeM, amrapaTa anrebpbl, pellaTh



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

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

K koHify 11 K/acca o0yJaronuiics HayYuTCs:

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

OMepupoBaTh TIOHSITUSIMM, CBSI3aHHBIMM C TejlaMWA  BpaILleHUs:
LW/TMH/POM, KOHYCOM, C(hepoi U 11apoM;

pacrio3HaBaTb Teja BpaujeHus (LWIWHID, KOHYC, cdepa W IIap) U
0OBSICHATE CITOCOOBI TIOSTyUeHHsI TeJl BpallleHusl;

KJIaCCU(ULIMPOBATh B3aUMHOE PacIioyioykeHre c(epsl U MJI0CKOCTH;
BBIUMC/ISITh BEJIMUMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB U TeJl BpallleHus,
00BEMBI U TUIOIIA/[U TTOBEPXHOCTEM MHOTOIPAaHHHUKOB W TeJT BpallleHHs,
reOMeTpUYeCKUX TeJl C IPUMeHeHneM (GOopMYy.i;

cBOOO/IHO OTepHpOBaTh TMOHSATHSIMU, CBS3aHHBIMH C KOMOWHAI[USIMHU
Tel BpallleHusT W MHOTOTPDaHHUKOB: MHOTOTDAHHUWK, BIMCAHHBIA B
cdepy U ONMMCaHHBIU OKOJI0 Cepsl, cepa, BOMCAaHHAs! B MHOTOIPaHHUK
WA TeJIO BPALLeHHsI;

BBIUMC/ISITh COOTHOLLIEHUSI MeXJy TUIOU[a[sIMU TOBEPXHOCTEU U
00béMaMu MOZ0OHBIX TeT;

M300pakaTb H3ydaeMble (UTypbl, BBLITIOJHATH (BBIHOCHBIE) TUIOCKHE
YepTeXKU U3 PUCYHKOB TMPOCTBIX 00BEMHBIX (DUTYP: BUJ| CBEpPXY, COOKY,
CHU3Y, CTPOMTh CE€UYEeHUs TeJl BpalleHus;

W3BJieKaTb, WHTEPIIPETHPOBaTh U Tpeobpa3oBbiBaTh WH(POPMALIUIO O
MPOCTPAHCTBEHHBIX TeOMeTpUUeCcKux (¢uUrypax, IpefcTaB/AeHHYI0 Ha
yepTeXxax U pUCYHKax;

CBOOOJHO OTIePUPOBATH TIOHSITHEM BEKTOP B TIPOCTPAHCTBE;

BBITIO/THSITh OTepal[iy HaJl BeKTOPaMU;

3a/laBaTh IVIOCKOCTh YPaBHEHHWEM B /1eKapTOBOM CHUCTeMe KOOp/VHaT;
peliatb TeoMeTpUYeCKue 3aZlaud Ha BBbIUMC/IEHUE YIVIOB MEXAY
MpSIMBIMA M TIJIOCKOCTSIMU, BBIYMC/IEHWE DPACCTOSTHUW OT TOUYKMU [0
IJIOCKOCTHA, B LeJIOM, Ha TpPUMEHeHUe BEeKTOPHO-KOOPAWHATHOIO
MeTOo/a TIpU pelleHnH;

cBOOO/IHO OMEepUPOBaTh TTOHATHSMH, CBSI3aHHBIMM C JBW)KEHUEM B
MIPOCTPAHCTBe, 3HaTh CBOMCTBA [|BUKEHHUH;

BBITIONTHATh W300pa)keHUs] MHOTOTPDAaHHUKOB W TeJl BpaIlleHHWs TIpH
napajjie/lbHOM TIepeHoCe, LIeHTpalbHOM CUMMETPUM, 3epKa/JlbHOU
CUMMETPHH, ITPH TIOBOPOTE BOKPYT TPSIMOM, TIpeobpa3oBaHust 110/[00us;
CTPOUTH CEUEeHUs] MHOTOTDAHHUKOB W TeJ BpallleHUs:: CedyeHusl
LUIUHApa (rapaieflbHO U MepreHUKYJISIPHO OCH), CeYeHUsl KOHyca
(mapasuiesibHblE OCHOBAHMIO M TIPOXOZSLLMEe Yepe3 BeplINHY), CeYeHUs
1apa;

VICII0/Ib30BaTh MEeTOZbl MOCTPOEHHs CEeUeHWW: METOJ CJie[jlOB, MEeTO[
BHYTPEHHEro NpoeKTUPOBaHKsl, MeTO/, TepeHoca CeKylllel MJI0CKOCTH;
JIOKa3bIBaTh reOMeTPUUYECKUE YTBEPXKAEeHUS;

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



pellaTh 3aZlayd Ha [0Ka3aTeJbCTBO MaTeMaTUUeCKUX OTHOIIeHUH WU
HaxO0XX/leHue TeOMeTPUUeCKHX Be/INUKH;

TIPUMEHSTh MpOrpaMMHbIe Cpe/CTBa u 3JIEKTPOHHO-
KOMMYHUKAILIMOHHbIE CHUCTEeMbl TPU PpEIIeHUH CTepeoMeTpUUeCKUX
3a/ay;

MPUMEHSTh  TIOyueHHble 3HAHUSI HA TMPAKTHKe: CpPaBHUBATh,
aHaM3UpOBAaTh U OLeHWBaTb peajlbHble CUTYyalluW, MPHUMEHSITh
V3yueHHbIe TIOHSITHUS, TeOpeMbI, 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 WCMO0JIb30BaHWEM TeOMEeTPUUYECKUX TOHSITUHM U TeopeM,
amnrapata anareOpbl, peliaTh TPaKTUYeCKWe 3aflaud, CBs3aHHBbIE C
HaxO0XX/IeHUeM reOMeTPUUeCKHX Be/IMUKH;

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



TEMATHNYECKOE IVIAHUPOBAHUE

10 KJIACC
No KosimyecTBo uacoB
HaumeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (UG poBbIe)
o/ KonTpo/ibHbIe IIpakTHUYeckue
U TeM IporpaMmsbl Bcero oOpa3oBaTe/IbHBIE PecypChl
L paboThI paboTsI
1 BgejieHue B cTepeomMeTpuo 23 1

B3aumMHoe pacriosiokeHue
NIPSIMBIX B [POCTPaHCTBe

Hapaﬂf[eﬂbHOCTb MpAMBIX U

3 TIJIOCKOCTEN B 8
TIPOCTPaHCTBe
[TeprieH UKy IIPHOCTD
4 MIPSIMBIX U MJIOCKOCTEN B 25
TIPOCTPaHCTBe
YT/Ibl U pacCTOSIHUSA 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

Amnanurnueckas
reomMeTpust

15

[ToBTOpEHue,
000011ieHMEe U
cucTeMaTH3aLus
3HaHUM

15

O0BéM
MHOTOIpaHHHKA

17

4 Tesa BpallieHust

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/
1

Tema ypoka

KosimyecTBO uacoB

KoHTpo/ibHEBIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHHs

J/IeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypchbl

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

[ToHATHS CTepeOMeTpUH:
TOUKa, TIpsiMasi, TIJI0OCKOCTh,
npocTpaHcTBO. OCHOBHBIE
rpaBu/a n300pakeHus Ha
PUCYHKe TIJIOCKOCTH,
rapasiie/bHbIX TPSMbIX
(oTpe3koB), cepeuHbI
oTpe3Ka

IMousTus:

repeceKarorecs
[I0CKOCTH,
repeceKaroIuecs npsmas u
M7I0CKOCTh;
MOTyNIPOCTPAHCTBO

IMTouarus:




nepeceKaroIecs
TIJIOCKOCTH,
riepeceKaroIyecs rpsmasi U
TI/I0OCKOCT;
TIOJTyTIPOCTPAHCTBO

MHororpaHHUKH,
n300pa)keHre TIPOCTeNIIINX
MIPOCTPAaHCTBEHHBIX (UTYD,
HeCYIIeCTBYHOLLUX
00beKTOB

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

AXCHOMEI CTePEOMETPUU U
rnepBbIe C/1eICTBUA U3 HUX

AKCUOMBI CTEPEOMETPUM U
TriepBble C/IeICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUM U
TriepBbIe C/IeJICTBUS U3 HUX.
Crioco6bI 3a/1aHUS TIPSIMBIX
Y TUIOCKOCTeM B
TIPOCTPAHCTBeE.
O003HaueHUs MPSMBIX U
MIJIOCKOCTeN

10

M300pakeHre ceueHU




MUPaMUIBI, KyOa U1
MPU3MbI, KOTOphIe
TIPOXO/IAT uepe3 ux pébpa.
M306pakeHue
riepeceyeHust MoJTyuyeHHbIX
TJIOCKOCTeM.
PackpamviBanue
TOCTPOEHHBIX CeueHU
pa3HbIMHU L[BETAMU

11

N300pakeHue ceueHU
MUPaMU/IbI, KyOa U
MPU3MbI, KOTOpbIe
TIPOXO/AT uepe3 ux pébpa.
M300pa>keHue
repeceueHust MOyYeHHbIX
TMIJIOCKOCTEM.
PackpamviBanue
MOCTPOEHHBIX CeUeHun
pa3HbIMU L[BeTaMU

12

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




MOCTPOEHHBIX CeueHui
Pa3HBIMHU LIBETAMH

13

N300pakeHne ceueHUH
MTUpaMU/IbI, Kyba 1
TIPU3MBI, KOTOPbIE
MIPOXO/IAT uepe3 ux pébpa.
N306paxkeHne
repeceveHust MoTyuyeHHbIX
TJIOCKOCTEM.
PackpammviBanue
TOCTPOEHHBIX CeUEHUH
pa3HbIMHU L[BeTaMU

14

Mertog, crenoB a1
MOCTPOEHUsI CeueHnm

15

Metopn cnefioB [is
MOCTPOEHUSI CeUeHUH.
CaoricTBa nepecevyeHn
MPSIMBIX U [JIOCKOCTeM

16

Metopn cnefioB J/is
NIOCTPOEHHUsI CeYeHUN.
CaolricTBa nepecevyeHnr
MPSIMBIX U TJIOCKOCTEN

17

[TocTpoeHue ceueHui B
nupamuzie, Kyoe 1o Tpém
TOUKaM Ha pébpax.
Cos/lanre BLIHOCHBIX
yepTeKer Y 3aluCh 11aroB




MOCTPOEeHUs

18

[TocTpoeHnue ceueHuii B
nupamuzie, Kyoe 1o Tpém
TOUKaM Ha pébpax.
Cos/ianre BLIHOCHBIX
yepTe)Kel 1 3aMuch 111aroB
MOCTPOEHUs

19

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

20

[TocTpoeHnue ceueHuii B
nupamuzie, Kyoe 1o Tpém
TOUKaM Ha pébpax.
Cos/lanre BLIHOCHBIX
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
yeprexkax. Mcropus
pasBUTKSA TUIAHUMETPUU U
cTepeoMeTpuu

23

KoHTposnbHasi paborta
"AKCHUOMBI CTepeOMeTpUH.
Ceuenus"

24

B3avmMHoe pacriosioxkeHue
NIPSAIMBIX B IIPOCTPaHCTBe.
CkpelyBaroruecs
ripsiMble. [IpusHaku
CKpeLUBaroLUXCs
npsMseIX. [lapannenbHbie
TNIpsiMble B IIPOCTPAHCTBe

25

Teopema o0 cy1jeCTBOBaHMHU
Y eIMHCTBEHHOCTH IPSIMOU
rapasiie/lbHOM JaHHOU
NpPSIMOM, IPOXOASILeN
yepe3 TOUKY IIPOCTPaHCTBa
Y He Jie)kalllel Ha JaHHOU
npsimou. Jlemma o
repeceyeHuH
rapa’siie/ibHbIX NPsSIMbIX
IJIOCKOCTBIO

26

[TapanienbHOCTh Tpex
npsaMbIX. Teopema o0 Tpéx
rapasiie/bHbIX NPSMBbIX.




Teopema o
CKpeLUBaIOLUXCS TTPAMBIX

27

[TapannensHoe
MPOeKTHPOBaHUe.
OCHOBHBIE CBOMCTBA
rapa’uie/ibHOro
MPOEKTHPOBAHMUSI.
N300pakeHne pa3HbIX
¢buryp B nmapasienbHON
MpOeKLIUH

28

LleHTpanbHast MpoeKLUs.
YTo51 ¢ coHarpaB/IeHHBIMU
CTOpPOHAMU. YTOJ1 MeXIY
MIPSIMBIMU

29

3a/jaur Ha [10Ka3aTebCTBO
Y YICC/Ie/loBaHue,
CBsI3aHHbIe C
pacrioyioKeHueM MpsSMbIX B
TPOCTPAHCTBe

30

[TonsATHA: apanIenbHOCTD
MPSIMOM M TVIOCKOCTH B
npoctpaHcTBe. [Ipy3Hak
rapasuie/IbHOCTH NIPSIMOM U
riockoctu. CBOUCTBA
rapasiie/lbHOCTH TIPSIMOM U
MIJIOCKOCTH

31

['eomeTpuyeckue 3asauv Ha




BBIUMC/IEHUE U
JlI0Ka3aTe/IbCTBO,
CBSI3aHHBIE C
Tapasiie/TbHOCTBIO TPSIMBIX
Y TIJIOCKOCTEH B
TIPOCTPAHCTBE

32

[TocTpoeHue ceueHus,
MPOXOJALIIero uepes
JIAaHHYIO MPSIMYIO Ha
yepTeXxe U Napasuie/bHOro
Jpyrou npsiMou. Pacuét
OTHOILLIeHWH

33

[TapannenbHas TipoekLys,
TpYMeHeHure [Jist
TIOCTPOEHUsI CeueHU KyOa
Y Tapasiiesnenuriesia.
CaoiicTBa
rapaJsiiesnenuriesia u
TIPU3MBbI

34

ITapasuiesibHbIe IIOCKOCTH.
ITpu3Haku napasiesbHOCTU
JIByX TJIOCKOCTeN

35

Teopema o
rapasie/IbHOCTU U
eJUHCTBEHHOCTH
TJIOCKOCTH, MPOXOASIIein
yepe3 TOUKY, He




TIpUHaZyIeXKalyro JaHHOU
TJIOCKOCTH U CJIe/ICTBUS U3
Heé

36

CaoticTBa napanienbHbIX
TIJIOCKOCTEN: 0
Trapa’suie/IbHOCTH TPSIMBIX
riepeceueHus Mpu
riepeceueHuu JByX
rapa’uie/ibHbIX TJIOCKOCTel
TpeThbei

37

CaoticTBa napanienbHbIX
TIOCKOCTeH: 00 oTpe3kax
riapa’suie/ibHbIX MPSIMbIX,
3aK/IFOUEHHBIX MEXAY
riapa’iie/lbHbIMA
TIJIOCKOCTSIMU; O
riepeceyeHUH MpsIMOH C
JIBYMsI TIapasiie/ibHbIMU
IVIOCKOCTSIMU

38

IToBTOpEHNe: Teopema
[Tudaropa Ha MI0CKOCTH

39

[ToBTOpEHUE:
TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO
TpeyroJibHUKa

40

CaoticTBa Kyba u
TPSIMOYTOJIBHOTO




Mapasienenuvriea

41

Brruucnenue gnvH
OTPEe3KOB B Ky0e H
MPsIMOYTOJIbHOM
rapa’suiesenuriesie

42

[leprieHAUKYISIPHOCTD
NPSIMOM M TIOCKOCTH.
[Ipy3Hak
TMepreH UKy ISpHOCTH
NIPSIMOU M TJIOCKOCTH

43

[leprieHAUKYISIPHOCTD
NIPSIMOH M TJIOCKOCTH.
[Ipy3Hak
TNepreHUKYISpHOCTH
MPsIMOM U TJIOCKOCTH

44

Teopema 0 Cyl[eCTBOBaHUU
Y eJUHCTBEHHOCTH
TIPSIMOM, MPOXOAsIIei
yepe3 TOUKY IIPOCTPaHCTBa
Y TIepHeHUKYISIPHOM K
MIJIOCKOCTH

45

ITnockoctyu n
TreprieHIUKyIsipHbIe UM
MpsIMbleé B MHOTOI'PaHHUKAX

46

ITnockoctu u
TreprieH UKy IsipHbIe UM
MpsiMbleé B MHOTOTPaHHUKaX




47

[TeprieHaUKY ISP U
Hak/1oHHas. [TocTtpoeHne
neprieH/IMKYy/Isipa U3 TOUKU
Ha NpsIMYO0

48

[TepnieHAUKYIAp U
HakJioHHas. [TocTpoeHue
MepreH/UKYJIspa U3 TOUKU
Ha IpSAMYO

49

Teopema o Tpéx
neprieH/IMKy/isipax (TpsiMast
1 obpaTHas)

50

Teopema o Tpéx
neprieHuKyJispax (rpsimast
1 obparHas)

51

Yron mexny
CKpellMBaoLMUCS
NPSIMBIMU

52

[Touck meprieHAUKY/IIPHbIX
TMIPSIMBIX C TTOMOII[BIO
TieprieH/IUKYISPHBIX
IVIOCKOCTeH

53

OpToronansHoe
IIPOeKTUpPOBaHKe

54

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




OpPTOTOHATBLHOU MPOEeKLIUU

55

[TocTpoeHue ceueHmii Ky0a,
TIPU3MBI, TIPABUJILHOU
MYpaMU/bI C TIOMOLIBIO
OpPTOrOHA/TbHOU MPOEeKLIUU

56

Cummetpus B
TIPOCTPaHCTBE
OTHOCHTEJIbHO IJIOCKOCTH.
[TnockocT cMMeTpUii B
MHOTOTpaHHHUKAaX

57

[Tpnu3Hak
NepreH UKy JISPHOCTH
MPSIMOM M TUIOCKOCTH KaK
C/1e[jCTBUE CUMMeTPUU

58

[IpaBUbHBIE
MHOTOTpaHHUKU. Pacuét
PacCTOSIHUM OT TOUKH 10
IIJIOCKOCTH

59

[TpaBusibHBIE
MHOTOTPaHHUKU. Pacuét
PacCTOSIHUM OT TOUKH /10
TJIOCKOCTH

60

Cr10co0bI Oy CTHUTh
TeprieHJUKY JISPbI:
CUMMEeTPHUS1, CIBUT TOUKH
10 mapaJijiesibHOM TIPSIMOi




61

CBur 1o HenapasienabHON
NpSIMOM, U3MeHeHHe
pacCTOSIHUM

62

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

63

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

64

[ToBTOpEHHe: yron mexay
CKpeLMBaLLIUMUCS
MPSIMBbIMU B TIPOCTPAHCTBE

65

['eomeTpuyeckre MeTo/bI
BBIUWC/IEHUS YIJIa MEXIY
NpSIMBbIMU B
MHOTI'OTpaHHUKAaX

66

JByrpaHHbIN yTO/.
CBOWCTBO JIMHEVHBIX YIJIOB
[BYTPaHHOr'O yIJa

67

[TeprieHAUKYISIPHBIE
rtockocty. CBoiiCTBa
B3aWMHO
TIeprieH/INKYISIPHBIX




IJIOCKOCTeH

68

ITpusHak
NeprieH UKy JISPHOCTH
MJIOCKOCTEN; TeopeMa 0
NIPSIMOU TIepeceyeHust IByX
TMJIOCKOCTeN
NepreH UKy ISpHbIX
TpeTbel IJI0CKOCTU

69

[TpssMOyTO/BHBIN
Triapasuiesnenures; Kyo;
V3MepeHus], CBOMCTBa
NPSIMOYTO/IbHOTO
rapasuiesienuresa

70

Teopema 0 guaroHamu
MPSIMOYTOJIbHOTO
napasienenumnesia u
CJieICTBUE U3 Heé

71

CrepeomMeTpuueckre 1
TIpYKJIaiHbIe 3a/jauy,
CBsI3aHHbIE CO B3aUMHBIM
PacIioIoKeHueM IMPSIMbIX U
TJIOCKOCTH

72

IToBTOpEHUME:
CKpeLUBaroLLIHeCs
rpsiMble, NapaJiie/ibHble
TJIOCKOCTU B CTaHJAapPTHBIX
MHOTOIPaHHHUKaxX




73

[Tapa mapasienbHbIX
IVIOCKOCTeH Ha
CKpeIUBaIoLUXCS
TMIPSIMBIX, PAaCCTOSTHHE
Mexzay
CKpeIMBaOIMHUCS
TIPSIMBIMU B TIPOCTBIX
CUTYaLUSIX

74

PaccTosiHve oT Touku [0
IJIOCKOCTH, PacCTOsIHUE OT
MPSIMOM /10 TUIOCKOCTH

75

BrruricnieHre pacCTosiHUM
MeXny
CKpellVBaoLMHUCS
MPSIMBbIMHU C TIOMOILIBIO
NepreH Ky ISpHOU
IJIOCKOCTH

76

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

77

OneMeHTHI cheprueckoi
reoOMeTpUU: reofie3uuecKue
JIMHUM Ha 3emiie




78

KoHTponbHasi paboTa
"Yrael u paccTosiHuA"

79

Cucrematusaiysi 3HaHUN
"MHOrorpaHHuK 1 ero
3/1eMeHThI"

80

[Tupamuza. Buabl
nvpamuz,. [IpaBuibHas
nvpamuja

81

[Tpusma. Ipsmas u
HAaKJ/IOHHAasI [PU3MBI.
[TpaBuibHas npu3Ma

82

[TpsiMoii mapariesienure,
MIPSIMOYTO/TbHBIN
rapa’iziesienurei, Kyo

83

Beinykiibie
MHOTOrpaHHUKU. Teopema
Olinepa

84

Beinykible
MHOrOrpaHHUKu. TeopeMa
Ouinepa. [TpaBuibHbIE U
T0J1yIpaBUIbHbIE
MHOT'OT'PaHHUKH

85

KoHTposnbHasi pabota
"MHororpaHHuku"

86

[ToHsATHE BeKTOpA Ha
TJIOCKOCTU U B




TIPOCTPaHCTBe

87 CyMMa BeKTOpOB

88 PasHoCTb BeKTOpPOB

89 [TpaBwio napasnenenuriesa

90 YMHOKeHHe BeKTopa Ha
YHCIIO
Pa3noyxeHue BekTopa 1o

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

92 CkanspHoe nipousBejeHue

93 BelunciieHve yria Mexzay
BEKTOpaMHM B [IPOCTPaHCTBe

94 [TpocTeiiive 3agauu c
BEKTOpaMH

9 [TpocTeiiive 3agauu C

> BEKTOpaMHU

96 ITpocrenye 3azauu ¢
BEKTOpaMHU

97 ITpocrenye 3azauu ¢
BEKTOpaMHU

98 O06006mienve 1
CcHCTeMaTH3alysl 3HaHUMN

99 O06006mienve 1

CUCTeMaTu3aliys 3HaHUI




100 MToroBasi KOHTPOJIbHAS 1
pabota
101 VToroBast KOHTPOJIbHAsA 1
pabota
102 O06o00611eH1e 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

pecypchbl

[ToBTOpEHMe TeMbl
"KoopavHaTtel BeKTOpa Ha
IIJIOCKOCTU U B
IpocTpaHcTBe"”

[ToBTOpEHUE TEMBI
"CkasnsipHoe
rpousBe/ieHre BeKTOpoB"

IToBTOpEHME TEMBI
"Beruncsienue yria
MeJKJy BeKTOpaMH B
NpoCTpaHcTBe"

[ToBTOpEHUE TEMBI
""YpaBHeHue TpsIMOH,
MPOXOZAIIel uepes Be
TOYKH"

YpaBHeHHe TI0CKOCTH,
HOpMasb, ypaBHeHHe
TMJIOCKOCTU B OTpe3Kax

YpaBHeHHe TIOCKOCTH,
HOpMaJlb, ypaBHeHHe




IMJIOCKOCTH B OTPE3KaX

BekTopHoe
TpousBe/ieHue

JIvHeliHbIe HEPABEHCTRBA,
JIMHeHWHOe
MIPOTPaMMHUPOBaHHe

JIvHeliHble HEPABeHCTRBA,
JIMHEeNHOe
NporpaMMHpOBaHue

10

AHanuTU4YeCcKue MeTO/bl
pacuéra yria Mexzay
NpsAIMbIMU B
MHOTI'OTpaHHUKAaX

11

AHanmuTH4ecKre MeTo/ibl
pacuéra yria Mexxay
IIJIOCKOCTAMU B
MHOTOTPaHHUKax

12

®dopmysia pacCTOSAHUSA OT
TOUKM /10 TIJTIOCKOCTU B
KOOp/IMHaTax

13

HaxoxpneHne paccTostHUM
OT TOUKH [0 [JIOCKOCTH B
KyOe

14

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




15

KontponbHast pabora
"AHanuTryeckKas
reomeTpus”

16

CeueHus
MHOTOTPaHHUKOB:
CTaHAApTHBIE
MHOTOTPaHHUKH

17

CeueHusa
MHOT'OTPaHHUKOB: METO/
C/1eJToB

18

CeueHus
MHOT'OTPaHHUKOB:
CTaH/JAPTHBIE TVIOCKOCTH,
riepecevyeHust MpSIMbIX U
TJIOCKOCTeH

19

[TapannenbHble rpsiMbie U
TMJIOCKOCTH:
rapa’siiieJibHble ceueHust

20

[TapannensHble NpsMbIe U
TJIOCKOCTU: pacyét
OTHOILIeHUH

21

[TapanneneHble NIpsAMbIe U
IIJIOCKOCTU: YIJIBI MEXKIY
CKpeL1BaroLLMUCS
NIPSIMbIMU

22

[Tepnien Ky nsIpHBIE
NIpsiMble U MJIOCKOCTH:




CTaH/lapTHBIE Maphbl
TieprieH/IMKYIsIPHbIX
IJIOCKOCTEeN U NPSIMBIX,
CUMMeTpPUHU
MHOIOI'PaHHUKOB

23

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

24

[TeprieHuKyIsIpHbIE
TIpsIMble U IVIOCKOCTH:
BBIUMCJ/IEHU [IJIVH B
MHOI'OIpaHHUKax

25

[ToBTOpEHMe: IIOIAAU
MHOTOYTOJTbHUKOB,
dbopMyJIbI 17151 TITOLLAZIeH,
coobpakeHus 1o106ust

26

IToBTOpEHMeE: TIIOILAAN
MHOT'OYTOJIbHUKOB,
dbopMyibl 7151 TITOLLAZIe,
coobpakeHHs 1o100ust

27

[ToBTOpEHUe: IIOIAAU
MHOI'OYTOJIbHUKOB,
dbopMyJibl 17151 TITOLLAZIe,
Ccoo0paXkeHUs ITO00HSI

28

[Tnoiagy ceueHuit
MHOTOT'DaHHUKOB:




T7I01a/IM TIOBEPXHOCTEH,
pa3pe3aHusi Ha YacTH,
cooOpakeHUs MTOZ00US

29

[Tnoiwagy ceyennit
MHOT'OTDaHHUKOB:
T/I0La/IM TTIOBEPXHOCTEH,
paspe3aHus Ha 4yacTy,
coobpakeHUs MTOZA00MS

30

KontposnbHas paborta
"[loBTOpEHuUe:
MHOTOTPaHHUKH, CeueHUst
MHOI'OIPaHHUKOB"

31

O0bém Tenna. ObbeM
MIPSIMOYTOJTbHOTO
rapaJsiiesienure/ia

32

3ajaun 00 y/IBOEHUH
Ky0a, 0 KBajzipaType Ky0a;
0 TPUCEKIUM yTJIa

33

CrepeoMeTpuyecKue
3a/lauM, CBA3aHHbBIE C
00BEMOM
TPSIMOYTO/ILHOTO
rapasiiesierre a

34

[IpuknagHbie 3amauw,
CBsI3aHHbIe C
BbIUMC/IeHEeM 00BbEMa
MIPSAMOYT0JIbHOTO




Mapasienenuriea

35

OO6BEM MPSIMOIA TTPHU3MBI

36

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

37

IIpuknagHbie 3amauw,
CBsI3aHHBIE C 00BEMOM
TIPSIMO TIPU3MBI

38

Borunciienre 00b€MOB
TeJI C TIOMOIIIbIO
oripezie/IBHHOr O
uHTerpana. O0béM
HaKJ/IOHHOW MPU3MBbI

39

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

40

dopmyna 06béMa
npamusl. OTHOIIEHHe
00BbeMOB MUpPaMU/, C
OOIIMM yTJIOM

41

dopmysa 06bEMa
npamuzbl. OTHOLLIEHHe
00bEMOB MUPAMU/ C




001IKM yT/IOM

42

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

43

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

44

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

45

IpuknagnHbie 3afauu 10O
Teme "ObOBEMEI Tes",
CBsI3aHHbBIE C 00BLEMOM
TTAPAMMU/IBI

46

[TpumeHeHre 00BHEMOB.
BrrunicsieHne pacCToOsTHUS
J10 TJIOCKOCTH

47

KontposnbHast pabota
"O6BEM MHOTOTpaHHUKA'

A\l

48

[unuHapuueckas
TIOBEPXHOCT,
obpa3ytorue
L[WIMH/IPUUECKOU
MOBEPXHOCTH




49

Humungp. [psamoit
KpPYTOBOW LIWTUHJP.
[Tnowmazab NoBepxXHOCTH
LWIWH/PA

50

Konnueckas
TIOBEPXHOCTB,
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

[Tnoraab 60KoBOM
TIOBEPXHOCTH U TIOJIHOM
TIOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue
3aJ,auu Ha
[l0Ka3aTebCTBO U
BbIUUC/IEHHE,
NIOCTPOEHHEeM CeueHUH
LWIMH/Ipa, KOHyCa




56

CrepeomeTpuueckue
3a/jauy Ha
Jl0Ka3aTenbCTBO U
BbIUMC/IEHHE,
MOCTPOeHHEeM CeueHul
LWIKMH/Ipa, KOHyCa

57

HPI/IKJIa,E[HLIe 3a4/1da4u,
CBsAA3aHHbIE C MUWIMHAPOM

58

HPI/IKJI{:I,E[HLIE 3a/1da4u,
CBsA3dHHbIE C TUIINHAPOM

59

Cdepa u m1ap

60

[Mepeceuenue chepsl U
11apa C TUIOCKOCTBIO.
Kacanue 11apa u cdepsl
IJIOCKOCTBRO. Buz u
1300pakeHHe I1apa

61

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

62

YpaBHeHue coepsl.
[Tnoiaze chepol U eé
yacTeu

63

Cummetpus chepsl U
iapa




64

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

65

CrepeomeTpuueckue
3a/jau1 Ha
Jl0Ka3aTenbCTBO U
BbIUMC/IeHNe, CBsI3aHHbIe
co cepoli U 111apom,
TOCTPOEHHEM HX CeUeHHM
TMIJIOCKOCTBEO

66

[IpuknagHbie 3amauw,
CBsi3aHHbIe CO cepoii U
111apOM

67

[ToBTOpEHME:
OKPY’KHOCTb Ha
IIJIOCKOCTH, BbIYMCIIEHUS]
B OKPY’>KHOCTH,
CTaHZApTHbIE 1Mo006us

68

Pa3muHble KOMOWHAIIUN
Tes BpallleH!s U
MHOTOIPaHHUKOB

69

3azaun no teMe "Tena u
TOBEpXHOCTHU BpalleHus"




70

3agauu o teMe "Tena u
IIOBEPXHOCTH BpaljeHus"

71

KonrposnbHast paboTa
"Tena ¥ MOBEpXHOCTH
BpalleHus"

72

O06Bém LumMHApa.
Teopema 06 06béme
TPSIMOTO LIWIMH/PA

73

Borunciienre 00bEMOB
TeJI C TIOMOIIIBIO
orpezie/IBHHOrO
uHTerpana. O6bEM
KOHyCa

74

[Tnoraayu 60KOBOM U
TOJTHOW TTIOBEPXHOCTHU
KOHyCa

75

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

76

[pukaiHbIe 3aJjauu 110
teme "OOBEMBI U
TI/I0LLay TIOBePXHOCTeHN

n

TesI

77

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




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

78

IIpuknaanele 3a5auv 110
Teme "OOLEMBI TeN",
CBsi3aHHbIE C 00 BEMOM
11apa ¥ IIoiazibo
cthepsl. COOTHOILIEHUS
MeX/1y TUIOIAZISIMHU
TOBepXHOCTel U
00bEéMaMH IOJ0OHBIX Tesl

79

[Tomo6HbIe Tena B
TIPOCTPaHCTRBe.
V3meHeHue 00bEMa rpu
1o00uH.
CrepeomeTpuueckue
3a/lauM, CBsI3aHHbBIE C
BbIUMC/IeHEM 00BEMOB
Tes U TUIoliaien
ToBepxXHOCTel

80

KontposnbHast paborta
"[Inowaau nMoBepxXHOCTH
1 00bEMBI KPYTJIbIX Tes"




81

[IBY>KeHMs MPOCTPaHCTBaA.
OTto6parkeHusl.
[IBI>KeHUs U pPaBeHCTBO
¢uryp. Obiiue cBoiicTBa
JIBYDKEHUM

82

Buabl aBv>keHuMi:
Trapa’siie/ibHbli NepeHoc,
LleHTpa/IbHasi CUMMeTpUsl,
3epKaJ/ibHasi CUMMEeTpUSI,
MOBOPOT BOKPYT MPSIMOM

83

ITpeobpa3oBanus
niogobus. [Ipsmast u
cdepa Dlinepa

84

['eomeTpuueckue 3azauu
Ha NIpUMeHeHne
JIBYKeHHUS

85

KonTtposnbHast pabora
"BeKkTopkI B
NpoCTpaHCcTBe"

86

O06obaroriee
roBTopeHue 11 MOHATUM
Y MEeTOJI0B Kypca
reometpuu 10-11
KJ/IaCCOB, CUCTeMaTU3aLust
3HaHUM:
"[lapasniebHOCTD
MPSIMBIX U TJIOCKOCTEU B




IpOCTpaHCTBe"

87

O6o6atoiee
rnoBTopeHue 11 noHATUM
Y METO/I0B Kypca
reomerpuu 10-11
KJIaCCOB, CUCTeMaTHU3aLus
3HaHuWM: "BeKkTopsl B
IpOCTpaHCTBe"

88

O6o6rmatoiee
rnoBTopeHue 11 noHATUM
Y METO/I0B Kypca
reomerpuu 10-11
KJIaCCOB, CUCTeMaTHU3aLus
3HaHuWM: "BeKkTopsl B
IpOCTpaHCTBe"

89

O6o6matoiee
rnoBTopeHue 11 noHATHM
Y METO/I0B Kypca
reomerpuu 10-11
KJIaCCOB, CUCTeMaTr3aLus
3HaHui: "Ob6BeM
MHOIOrpaHHUKa"

90

O6o6atoiee
rnoBTopeHue 11 noHATHM
Y METO/I0B Kypca
reomerpuu 10-11
KJIaCCOB, CUCTeMAaTU3aLMsl




3HaHu: "Ob6bem
MHOIOrpaHHHKa"

91

O6ob6marolee
rnoBTopeHue 11 MoHATUM
Y MeTO/IOB Kypca
reomerpuu 10-11
KJIaCCOB, CUCTeMaTH3aLus
3HaHuu: "[lnowmagu
TIOBEPXHOCTH U 00BEMBI
KpYIJIbIX Ten"

92

O6o0ratoree
rnoBTopeHue 11 NoHATHM
Y METO/I0B Kypca
reomerpuu 10-11
KJIaCCOB, CUCTeMaTHU3aLus
3HaHuu: "[lnomaau
TIOBEPXHOCTH U 00BEMBI
Kpyr/blX Ten"

93

VToroBast KOHTPOJ/IbHAsS
pabota

94

WToroBast KOHTpOJIbHAS
pabora

95

IToBTOpeHMe, 06001eHIEe
Y CUCTeMaTHh3alust
3HaHUU

96

VcTopust pa3Butus
CTepeOMeTPUH KaK HayKu




U e€ poJib B pa3sBUTUU
COBpEMEeHHBIX
VH)XeHEePHBIX 1
KOMITbFOTEPHBIX
TeXHOJIOTUM

97

Wcropus passurus
CTepeoMeTpUU KakK HayKu
Y e€ poJib B pa3sBUTUU
COBpPEMEeHHBIX
VH)XeHePHBIX 1
KOMITbFOTEPHBIX
TeXHOJIOT UM

98

Wcropus passurys
CTepeoMeTpUU KaK HayKu
U e€ poJib B pa3sBUTUU
COBpEMEeHHBIX
VH)XeHePHBIX 1
KOMITbFOTEPHBIX
TeXHOJIOT UM

99

Wcropus passurus
CTepeoMeTpUU KakK HayKu
Y e€ poJib B pa3sBUTUU
COBpEMeHHBIX
VH)XeHEePHBIX U
KOMITbFOTEPHBIX
TeXHOJIOT U

100

Wcropus pa3BuTtus




CTepeoMeTpUHU KakK HayKu
U e€ poJib B pa3BUTUU
COBPEeMeHHBIX
VH)XeHepHbIX U
KOMITbHOTE€PHBIX
TeXHOJIOTUM

Uctopus pasButus
CTepeoMeTpHH KaK HayKu
U e€ poJib B pa3sBUTUU
101 COBpPEMEHHbIX
HMH)XKeHePHbIX 1
KOMITbFOTE@PHBIX
TeXHOJIOTUM

Uctopus pas3Butus
CTepeoMeTpHU KaK HayKu
U e€ poJib B pa3sBUTUU
102 COBpPEMEHHbIX
HMH)XKeHePHBbIX 1
KOMITbFOTE@PHBIX
TeXHOJIOTUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA
» MaTtemaTuKa: ajrebpa ¥ Hauajia MaTeEMaTUUECKOTO aHa/Tl3a, TeOMEeTPHSL.
Anrebpa ¥ Hauasla MaTeMaTHUeCKOro aHaim3a (B 2 uacTsx), 10 kmacc/ Yacts 1:
Moppakosuu A.T'., Cemenos I1.B.; Hacte 2: Mopakouu A.I'. 1 Ipyrue; rnoj
peaakiueir Mopakoeuua A.I'., O6I1[eCcTBO C OrpaHUUEHHOW OTBETCTBEHHOCTHIO
«1010 MHEMO3VHA»

» MaTtemaTHKa: afrebpa ¥ Hauaia MaTeMaTHUeCKOTO aHa/lr3a, TeOMEeTPUSL.
Anrebpa ¥ Hauasla MaTeMaTHUeCKOro aHaim3a (B 2 uacTsx), 11 kmacc/ Yacts 1:
Moppakosuu A.T'., Cemenos I1.B.; Hacte 2: MopakoBuu A.I'. 1 Ipyrue; rnoj
peaakiueir Mopakoeuua A.I'., O6I1[eCcTBO C OrpaHUUE€HHOW OTBETCTBEHHOCTHIO

«1010 MHEMO3VHA»

METOJUYECKHUE MATEPUAJIbI VIS YUUTEJIA

IO ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETH
NHTEPHET
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