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[TOACHUTEJIbHAS 3AITUCKA

CeomeTpusi sBAsieTcs: OAHUM K3 0a30BBIX KypCOB Ha YpOBHE CpejHero o0Iiero
o0pa3oBaHus, Tak Kak obecrieyriBaeT BO3MOXKHOCTb U3YyUeHUs AUCLUIIIMH eCTeCTBEHHO-HayYHOU
HamnpaB/eHHOCTH U TIPeAMeTOB T'yMaHUTApHOro LiuK/a. [10CKOMbKYy /0orvuueckoe MbIlIeHUE,
¢dopMupyemMoe TpU UM3y4eHUH OOYUYarOL[UMHUCS TIOHSATUHHBIX OCHOB TeOMETpPUH, TIpH
[l0Ka3aTe/bCTBe TeOpeM U TOCTPOEHHH LIeMOYKM JIOTMYeCKUX YTBep)KIEeHWW IpU pelleHur
reoMeTpUuecKuX 3aja4y, yMeHue BbIBUraTb U OINpOBepraTb TWIIOTe3bl HeNoCpe/CTBEHHO
WCTO/Ib3YIOTCSl TIPY PellleHrH 3a/lad eCTeCTBeHHO-HAayYHOIo LIMK/IA, B YaCTHOCTU (PU3MUECKUX
3a/au.

Llesns ocBoeHusi porpaMMel yuebHOro Kypca «I'eomeTpusi» Ha yriyOjJéHHOM YpOBHe —
pa3BUTHe WHAWBUAYaIbHBIX CHOCOOHOCTeM oOyuaroluxcsi NMpu U3YyYeHUM TeoMeTpUH, Kak
COCTaB/SIOLIed TIpeAMeTHOW obsacth «MartemMaThika M WHGpOpPMaTHKa» depe3 obecrieyeHue
BO3MO)XHOCTH TIPUOOpEeTeHHsI W WCIIO/Ib30BaHusl Oosee T/IyOOKHMX reoMeTpUdYecKUX 3HAHUU |
JercTBUl, crielM(UYHBIX TeOMEeTPUH, U HeOOXOAMMBIX [Ijisi YCIeLIHOTo TMpodecCHoHaTbHOTO
00pa3oBaHusi, CBSI3aHHOTO C WCTI0/Ib30BaHHEM MaTeMaTHKU.

[TpyopuTeTHBIMU 3aZlauyaMi Kypca TeOMeTPUM Ha YryOJEHHOM YPOBHE, PaCLIUPSIOIIMU
Y YCUIMBAIOIIMMU KYPC 0a30BOTO YPOBHS, SIB/ISTFOTCST:

pacluMpeHWe IIpeJCTaB/leHUs] O TeOMeTPUM KaK 4YacTU MHMPOBOM Ky/IbTYpbl U
(hopMHpOBaHUe 0CO3HAHHsI B3aMOCBSI3U FeOMETPUH C OKPY’KaroIM MUPOM;

(opMupoBaHUe TIpeJCTaB/leHUss O TIPOCTPAHCTBEHHbIX (UrypaXx KaK O BaKHEWIIMX
MaTeMaTUUeCKUX MOJe/sX, T03BOJISIOLIMX ONUChIBaTh M M3y4yaTb pa3Hble SIBIE€HUs
OKpY)KaloIlero MUpa, 3HaHWe TOHSATHUHOrO ammapara o pasfeny «CTepeomeTpusi» yueOHOTO
Kypca reoMeTpuH;

(opMupOBaHNe yMeHUs B/aZleTb OCHOBHBIMM MOHATHUSMHU O NIPOCTPAHCTBEHHBIX (pUrypax
Y HUX OCHOBHBIMM CBOWCTBaMHM, 3HaHHWe TeopeM, (HOpPMYy1 U yMeHHe UX TPUMEHSITb, yMeHUs
JI0Ka3bIBaTh TeOpeMbl U HaXOAUTh HeCTaH/lapTHbIe CIOCO0bI pellieHus 3a/au;

(opMupoBaHWe yMeHUsl pacrio3HaBaTb Ha YepTeXxax, MOJe/asX U B peaJbHOM MHpe
MHOI'OIPaHHMKM U TeJla BpallleHHs], KOHCTPYHMPOBaTh reoMeTpuYecKre MO/Jesy;

¢bopMupoBaHMe  TIOHMMaHUsS ~ BO3MOXKHOCTM  aKCHOMAaTHYeCKOro TIOCTPOEHUS
MaTeMaTUUeCKUX Teopuil, (HopMUpOBaHMe TMOHUMaHUsI POJM aKCMOMAaTUKHU TIPU TPOBeJeHUr
paccyX/leHui;

(opMupoBaHWe yMeHMs B/aZleTb MeTO/laMu Jl0Ka3aTe/JbCTB U aJlrOPUTMOB pelleHus,
yMeHUsI UX TIPUMEHSTb, IIPOBOJUThL [lOKa3aTeslbHble DACcCyX/eHusi B XOJie pelleHus
CTepeOMeTpUYeCKUX 3a/lad M 3aJau C TIpaKTUYeCKUM cojiep)kaHueM, (HopMUpOBaHUe
TpeZiCTaB/ieHUss O HeoOXOAWMOCTH [J0Ka3aTesNbCTB IMPU  ODOOCHOBAaHMM MaTeMaTHUueCcKHX
YTBEp>KJeHUI U POJIM aKCUOMaTHKHY B NIPOBe/IeHUU Jle[yKTUBHBIX PacCy)K/leHul;

pa3BUTHe M COBepILeHCTBOBAaHWE WHTE/UIEKTYaJbHbIX W TBOPYECKUX CrocobHOCTel
o0yuaroImuyxcs, T03HaBaTeJIbHOM aKTUBHOCTH, WCC/Ie[0BaTe/IbCKUX YMeHUM, KPUTHUHOCTH
MBIL/IEHUS], UHTepeca K U3yueHUI0 reOMeTpuy;

¢opmupoBaHuie (PYHKIJMOHA/JILHOW TIPaMOTHOCTH, peJIeBaHTHOW TreOMeTpUM: yMeHHs
pacrio3HaBaThb TIPOSIBJIEHUS TeOMeTPUYEeCKUX TIOHSTUM, OOBEKTOB M 3aKOHOMEpHOCTed B
peanbHbIX KU3HEHHBIX CHUTYaLUsiX W TMPU W3yUeHUM [IPYTUX yueOHBIX TpeJMeTOB, MPOsBIeHHs
3aBUCMMOCTEM W 3aKOHOMEPHOCTeW, MO/Ie/TMPOBAHUSl peabHbIX CUTYal[dd, WCC/IeJ0BaHUs
MOCTPOEHHbIX MO/jesieli, UHTepIipeTaLjiy M0JyYeHHbIX Pe3y/bTaToB.



OCHOBHBIMHU COZiep>KaTelbHBIMU JIMHUAMK yuebHOro Kypca «['eomerpusi» B 10-11
Knaccax saBisroTCA: «[IpsMble U TUIOCKOCTA B IPOCTpaHCTBe», «MHororpaHHuku», «Tena
Bpall{eHUsI», «BeKTopbl 1 KOOpPJUHATHI B TPOCTPAHCTBE», «[IBM)KEHUS B IPOCTPAHCTBEY.

CdopmymporanHoe Bo ®I'OC COO TpeboBaHME «yMeTb OMEpPHUPOBATH TTOHATHSIMH»,
peJieBaHTHBIMU TeOMeTPUX Ha yriyOséHHOM ypoBHe obyueHusi B 10—11 Knaccax, OTHOCUTCS KO
BCEM COjlepKaTe/JIbHbIM JIMHUSM yueOHOro Kypca, a (opMHpOBaHHWe JIOTUYECKUX YMeHU
pacripefie/isieTCsi He TONBKO TIO COZep)KaTelbHbIM JIMHUSIM, HO W TI0 TOAaM OO0yJeHwUs.
ConepkaHve 00pa3oBaHMs, COOTBETCTBYHOLee TIPeJMETHbIM  pe3y/JbTaTaM OCBOEHUs
denepanbHOM paboueli TTpOrpamMMbl, pacripezie/IéHHBIM T10 TofilaM 00yuYeHUsl, CTPYKTYPUPOBAHO
TakuM 00pa3oMm, 4ToObI KO BCEM OCHOBHBIM, TMPHUHLUIMANIBLHBIM BOIPOCAM O0Yydaromyecs
oOpamjanvich HeOJHOKPAaTHO. OTO TO3BOJISIET OPraHW30BaTh OBJaZIeHHe TeoMeTpPUYeCKUMU
TIOHATUSIMM ¥ HaBBIKaMH I10C/IeI0BaTeIbHO M TIOCTYIIaTeJbHO, C COOJIFOfieHreM TpUHLMIIA
NIPeeMCTBEHHOCTH, a HOBBbIe 3HaHHS BK/IOUaTb B OOIIyI0 CHUCTEMY TeoMeTpUYeCKUX
TipeZCcTaB/ieHU 00yYaroIMXCs, Pacvpsisi U yrayosss e€, oOpa3ysi IPOUHbIe MHO>KECTBEHHbIE
CBSI3U.

[Tepexop K M3yueHHIO reOMeTPHH Ha yriiybJEHHOM YPOBHe MO3BOJISIET:

co3math ycioBus st gubdepeHIalid  00ydeHUs, TIOCTPOEHUs] WHAWBUZYaTbHBIX
oOpa3oBaresibHBIX ~ TpOrpaMyM, obecrieunTb — yryiyOnMéHHOE W3ydyeHHWe TeoMeTpur  Kak
COCTaB/sIOLIel yueOHOTO MpegMeTa «MaTteMaThKa»;

MO/ITOTOBUTh OOYYAIOIIMXCS K TIPOAO/DKEHUI0 M3yUueHUss MaTeMaTHKH C YY6TOM BbIOOpa
Oyayieit mpodeccuu, obecrieurBasi PeeMCTBEHHOCTh MeXAy OOIMM U TIpodecCHOHaTbHBIM
obpa3oBaHueM.

Ha usyuenue yuebHOro Kypca «['eoMeTpusi» Ha YIJyO/J€HHOM ypoBHe OTBOAUTCs 204
yaca: B 10 kmacce — 102 vaca (3 uaca B HeJjent0), B 11 kmacce — 102 yaca (3 uaca B HeJje/io0).

COAEPXAHUE OBYYEHUSA
10 KITACC

IIpsiMble ¥ TVIOCKOCTH B ITIPOCTPAHCTBE

OcHOBHbIe OHATUSA CTepeoMeTpUH. Touka, npsMasi, IJIOCKOCTb, IPOCTPaHCTBO. [loHsATHe
00 aKCMOMaTUUeCKOM TIOCTPOEHUH CTEPEOMETPHH: aKCUOMbI CTEDEOMETPHUH U CJIEICTBUS U3 HUX.

B3auMHOe pacriosiokeHue IpsIMBIX B IPOCTPaHCTBe: IepeceKarollyecs, napasiesbHble U
CKpeliuBaromecs npsaMole. [IpusHaky cKpelyBaroluxcs NpsAMbIX. [lapaiiebHOCTb NIPSMBIX U
TJIOCKOCTe B TMPOCTPAHCTBe: TapasuiefibHble TpsiMble B MPOCTPAHCTBe, Mapasie/lbHOCTb TPEX
MpsIMBbIX, TapajyielbHOCTh TPSIMOM U TUIOCKOCTU. [lapaniesnibHoe W 1jeHTpa/ibHOe
NpoeKTUpPOBaHKe, n3obpakeHue ¢uryp. OCHOBHBIe CBOMCTBA IMapasiielbHOTO MPOeKTUPOBaHMUSI.
V306pakeHue ¢puUryp B Tapasie/IlbHOW MPOEKIUK. YTJIbl C COHAPaB/eHHBIMA CTOPOHAMMU, YTOJI
MeXJy NpsAMbIMA B TMPOCTpaHCTBe. [lapaiienbHOCTh MJIOCKOCTeW: TapasijiesbHble MIOCKOCTH,
CBOIMCTBa NapasijiesibHbIX MJI0CKOCTe. [IpocTeliilivie MpOCTpaHCTBeHHBIE (DUI'yphI Ha MJIOCKOCTH:
TeTpas/p, Nnapasulejenure]], IOCTPOeHUE CeUueHH.

[TepneHAUKYASIPHOCTh TIPAIMOM U TJIOCKOCTH:  MeEpPHeHUKY/sSpHble TpsiMble B
MPOCTPAaHCTBe, TIpsIMble Mapasie/ibHble W TepreHJUKY/IspHble K IUIOCKOCTH, TPH3HAK
NeprneHAUKY/JISIPHOCTA TIPIMOM U TIJIOCKOCTH, TeopeMa O TpsSMOM TepreHAUKY/ISIpHON
M/I0CKOCTU. OpTOroHasbHOEe TIPOEeKTUpOBaHUe. IleprieHIUKyY/sIp U HaK/JIOHHbIE: PAaCCTOSIHUE OT



TOUKH [J]0 TIJIOCKOCTH, PAaCCTOSTHUE OT MPSIMOU J10 TIJIOCKOCTH, TIPOeKLYs (Uryphl Ha MJIOCKOCTb.
[TepneHAMKYASIPHOCTD TJIOCKOCTEW: TIPU3HAK MepreHAUKYISIPHOCTH ABYX MIOCKocTed. Teopema
0 TPEX meprHeHAUKYJ/Isipax.

YT/1bl B TIPOCTPAHCTBE: YTOJ1 MEXAY MPSIMOM U MJIOCKOCThIO, IBYTPAHHbBIN yTOJ1, TUHENWHbIM
yroa [ABYIpPaHHOrO yria. TpéxrpaHHbld W MHOrorpaHHble yribl. CBOWCTBa MJIOCKUX YIJIOB
MHOrorpaHHoro yria. CBOWCTBa IJIOCKMX M ABYTPaHHbIX YIJIOB TPEXI'PAHHOTrO yria. TeopeMsbl
KOCHHYCOB Y CUHYCOB Ji/Il TPEXTPaHHOrO yriia.

MHororpaHHuku

Bujbpl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusama: n-yrosibHas mpu3Mma,
npsiMasi ¥ HaKJIOHHasi TIPU3Mbl, OOKOBasi W TIO/HAsi MTOBEPXHOCTh TpU3MbL. [lapasnienenuries,
MPSIMOYTO/IbHBIA Tapasiiesienunes; W ero cBoWcTBa. Kparuaiiiive mNyTH Ha ITOBEPXHOCTHU
MHOrorpaHHuka. Teopema Oiiiepa. [IpocTpaHcTBeHHasi Teopema Iludaropa. ITupamuzga: n-
yroJjibHasi TMpaMK/ia, TIpaBU/IbHasl U yceuéHHas mupamuibl. CBolicTBa pébep v 6OKOBBIX rpaHeit
MpaBWIbHOM NUpaMu/bl. [IpaBuibHbIe MHOTOTDaHHUKM: TpaBW/IbHasg TNPU3Ma U TpaBU/IbHast
MUpaMu/ia, MpaBWIbHas TPEYroJibHas MUpaMu/ia ¥ TTPaBU/IbHBIN TeTpasap, Kyb. I[IpeacTaBieHue
0 TMpaBU/IbHBIX MHOTOTPaHHUKAX: OKTa3/p, AOAeKasAp U UKOCa3p.

BbIunc/ieHre 371eMeHTOB MHOTOTPAaHHUKOB: pé0pa, AuaroHanu, yribl. [1nomags 60KOBOM
TOBEPXHOCTU U TIOJTHOW TOBEPXHOCTU TMpPSIMOM TIPpU3MBbl, TUIOLaZlb OCHOBAaHWM, Teopema O
OOKOBOI TTOBEPXHOCTH MPSIMOM MpHU3MbL. [lnommaas OOKOBOM MOBEPXHOCTH W TIOBEPXHOCTH
TMPaBUIbHOM MUpaMU/Ibl, TeOpeMa O IJIOLaAd YCeUuSHHOU MMpaMU/bI.

CuMMeTpUsi B TIPOCTPaHCTBe. JjieMeHTbl CUMMETPUU TMPaBU/IbHBIX MHOIOIPaHHUKOB.
CummeTpusi B TMPaBW/JIBHOM MHOTOTDaHHUKE: CUMMeTpUsl Mapasulefienuresa, CUMMeTPUs
MPaBWIbHBIX MPH3M, CUMMETPUS MPaBUIbHOW MHPaMU/bI.

BeKTOphbI ¥ KOOPAUHATEI B IIPOCTPAaHCTBE

[ToHsITUSI: BEKTOP B IIPOCTPAHCTBE, HY/IEBOUM BEKTOP, [I/IMHA HEHY/IEBOTO BEKTOPA, BEKTOPbI
KOJI/TMHeapHble, COHANpaB/ieHHble W TPOTUBOIMOJIOXKHO HarpaB/ieHHble BeKTOpbl. PaBeHCTBO
BEeKTOpPOB. [leliCTBUS C BeKTOpaMHU: CJIO)KEHWEe W BbIUMTaHWe BEKTOPOB, CyMMa HEeCKOIbKUX
BEKTOPOB, yMHOXKeHMe BeKTopa Ha uwucio. CBolicTBa «/ioKeHUs BekTopoB. CBolcTBa
YMHO)KeHUsT BeKTOpa Ha uuciio. [loHsATHe KoMIlJlaHapHble BeKTOpbI. [Ipr3HaK KOMIJIaHApHOCTH
Tpéx BekTOpOB. IlpaBuno mnapannenenunega. TeopemMa O pas3noXeHUWM BeKTOpa IO TPEM
HEeKOMIL/IaHapHbIM ~ BekTOopaM. [IpsMoyrosbHass cucTeMa KOOpPAMHAT B TMPOCTPaHCTRBe.
Koopaunatel BekTOpa. CBsi3b MeXAy KOOpAMHATaMU BeKTOpa W KOOpJAWHATaMU TOueK. YTOJ
Mexy BekTopamu. CKasisipHOe Npou3Be/ieHre BEKTOPOB.

11 KITACC

Tena BparrjeHus

[MonsiTsA: LWIMHPYUYECKas TIOBEPXHOCTb, KOHWUYECKas TII0BEpXHOCTh, C¢epuuecKas
TIOBEPXHOCTh, OOpasyroique ToBepxHOCTel. Tena BpalleHWs: LWIMHIDP, KOHYC, yCEUEHHBIMN
KOHYC, cepa, map. BzaumHoe pacrnionoykeHue cdepbl U MIOCKOCTH, KacaTe/bHasl MJI0CKOCTh K
cdepe. M306pa>keHre Tes BpalljeHUsI Ha TUIOCKOCTH. Pa3BépTka 1ymMHpa v KoHyca. CUMMeTpHs
cdepsl U 1mapa.

O6béM. OcHoBHBIe cBoicTBa 00BbEMOB Ten. Teopema 06 00bEMe MPSIMOYTOJILHOTO
napaJuiesienuneaa M ciaeActBusi u3 Heé. OOBEM TIPSMON UM HAK/IOHHOW TPU3MBI, WJIMH/DA,
nupamMupl 1 KoHyca. O0bEM 111apa 1 1apoBOTO CerMeHTa.

KomOuHaii Ten BpaljeHWss W MHOTOTDAaHHUKOB. [Ipu3ma, BmMcaHHas B LWIMH/P,
OIMCaHHasl OKoJ0 LuaMHApa. IlepeceueHue cdeprl M 11apa C IIOCKOCThIO. KacaHue 1mapa u



ctepbl IIOCKOCTHIO. [I0HATHE MHOTOrpaHHKKA, OMMCAHHOIO 0KO0JI0 Ceprl, chepbl, BMUCAHHOW B
MHOT'OTPaHHMK WY TeJIO BpallleHMUs.

[Tnommazb MOBEPXHOCTH LIWIMHJPA, KOHYyCa, Tomanabs cdepbl U eé uvacteid. [Tomobue B
npoctpaHcTBe.  OTHolleHHe 00BEMOB, TIUIOM[aZie TIOBepXHOCTeM TMofo0HBIX  uryp.
[Tpeobpa3oBanue 1oA00uMsl, romMoTeTusi. PellleHre 3azau Ha TVIOCKOCTH C WCII0/Ib30BaHUEM
CTepeoMeTpUYeCcKUX MeTO/|0B.

[TocTpoeHre ceueHMM MHOTOTPDAaHHUKOB U Tejl BpallleHWs: CeueHusl LWIMHApa
(mapannienbHO YW TEPHIEHJMKYJISIPHO OCH), CeueHHsi KOHyca (Tapasiie/ibHble OCHOBaHUIO WU
MpPOXOJsIIMe yepe3 BeplIMHY), CeYeHUs lapa, MeTO/bl IMOCTPOEHUs] CeUeHMl: MeToJ, C/e/l0B,
MeTO/| BHyTPEHHEro NpOeKTUPOBaHus, MeTO/, IlepeHoca CeKylel MIOCKOCTH.

BekTopbI ¥ KOOpAMHATEI B IPOCTPAHCTBE

BekTops! B npocTpaHcTBe. Onepanyy Haj, BeKTopaMU. BeKTopHOe yMHOKeHre BeKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXXeHHs. lIpsimoyrosnbHasi chcTeMa KOOpAWHAT B IIPOCTPaHCTBe.
KoopauHate! BekTopa. Pa3noxkenre BekTopa 1o 6a3ucy. KoopanHaTHO-BeKTOPHBIN MeTO/, TIpH
pellleHrY TeOMeTpUYecKuX 3ajau.

JIBVDKeHUsI B IIPOCTPaHCTBe

Hewkenusi mpoctpaHcTBa. OtobpakeHus. [IBwkeHuss W paBeHCTBO ¢uryp. OO6rue
CBOMCTBA [BWKeHWH. Buzbl ABWKeHWM: MapasienbHbl IepeHoC, LieHTpajabHas CUMMETpHS,
3epKajibHasi CHMMETPHUs], TIOBOPOT BOKPYT npsiMoii. [Ipeobpa3oBanus nmogodwus. [Ipsivas u cdepa
Oiinepa.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI YUEBHOI'O KYPCA <« 'EOMETPUSI»
(YTJIYBJIEHHEIV YPOBEHB) HA YPOBHE CPEZIHEI'O OBII[ET'O OFPA30BAHUS

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaaHcKoe BOCIIUTaHHe:

Cc(OPMUPOBAHHOCTh ~ TPAXK/JAHCKOM TO3WIMM  00ydYarolerocsi Kak aKTUBHOTO M
OTBETCTBEHHOTO ujieHa POCCHICKOro OOIIecTBa, IpeJCcTaBJeHHe O MaTeMaTHUYeCKHUX OCHOBAax
(yHKLIMOHMPOBAHUSI PA3/IMUHbIX CTPYKTYD, SBJIEHW, TIPOIeflyp TPa)KJaHCKOro oOIecTBa
(BBIOODBI, OTPOCHI W APYroe), yMeHHe B3auMO/IeHiCTBOBATh C COL[MA/IbHBIMH WHCTUTYTaMH B
COOTBETCTBUM C UX (QYHKLUSAMHU U Ha3HaUeHHeM;

2) IaTPHUOTHUYECKOE BOCIIUTaHHE:

c(hOpMHPOBAHHOCTh POCCUMCKOM TPaXK/JaHCKOM WEHTUUHOCTH, YBa)KE€HUS K MPOILJIOMY U
HaCTOSI[eMy POCCHUHCKOM MaTeMaTHKH, LIeHHOCTHOe OTHOLLeHUe K JOCTHKEHUSIM POCCHUMCKUX
MaTeMaTUKOB M POCCHMUCKOW MaTeMaTHueCKOW IKOJbI, WCIMOb30BaHHE 3THX [OCTKEHWW B
JPYTUX HayKax, TeXHOJIOTUsIX, Cpepax IKOHOMUKH;

3) AyXOBHO-HpaBCTBEHHOE BOCITUTaHUe:

OCO3HaHHWEe [IYXOBHBIX  IIeHHOCTell  pOCCHMHCKOTO  Hapoja, C(HOpPMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHMSI, ITUUECKOT0 TIOBe/IeHHs], CBSI3aHHOTO C TIPaKTUYeCKUM TNpHUMeHeHreM
JIOCTVDKeHUM HayKU W [IesTeIbHOCTBI0 YYEHOTO, OCO3HaHWe JIMUHOrO BK/ajla B TIOCTPOeHHe
YCTOWUUBOTO OYAyIIero;

4) scTreTHdecKoe BOCIIMTaHHe:



JCTeTUYEeCKOe  OTHOIEHWe K  MHUDY, BK/IOYas  3CTETHKY  MaTeMaTU4YeCKUX
3aKOHOMEpPHOCTel, OOBEeKTOB, 3a/lay, pelleHuid, pacCy>K[eHWd, BOCIPUUMUHUBOCTE K
MaTeMaTHUeCKUM acIleKTaM pa3/IMYHbIX BUJJOB UCKYCCTBaA;

5) ¢usHryecKkoe BOCIMTaHHE:

Cc(OpPMHUPOBAHHOCTh YMEHHS TIPUMEHSITh MaTeMaTUUeCKHe 3HaHUSI B UHTEPeCcax 370pOBOTo
u Oe3omacHoro obpa3a >KWU3HH, OTBETCTBEHHOE OTHOIIEHWEe K CBOEMY 3/0pPOBbIO (310pOBOE
nuTaHue, cbamaHCUPOBAaHHBIN PEXXUM 3aHATHUHN U OT/AbIXa, PeryspHas pU3nUecKasi akTUBHOCTB),
(bu3nueckoe COBePIIEHCTBOBAHUE TIPU 3aHATHUSIX CITIOPTUBHO-03/]0POBUTETHLHOM JeATe/TbHOCTBIO;

6) TpyZ0BOE BOCTIUTaHHE:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIeHHOCTH TPY/0/II00Us], UHTepeC K pa3/IMuHbIM cdepam
npoheCcCUOHATBHON [1eSITeJTbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé TPUIOXKeHWSIMU, YMeHHe
COBepIIlaTh OCO3HAHHBIA BBIOOp OyAyiel mnpodeccu W peasu30BbIBAaTH COOCTBEHHBIE
)KU3HEHHbIe TI/IaHbl, TOTOBHOCTH M CIOCOOHOCTh K MaTeMaTHuecKoMy O0O0pa30BaHUIO W
camMo00pa30BaHUI0 Ha MPOTSHKEHUU BCeH >XU3HU, TOTOBHOCTb K aKTUBHOMY YUaCTHIO B PeIlleHu!
MPAKTUYECKUX 3a/lay MaTeMaTUUeCKOH HarlpaB/IeHHOCTH;

7) 5KOJIOTMYEeCKOe BOCITIUTaHHE:

Cc(OPMHUPOBAHHOCTh ~ IKOJIOTUYECKOW KY/IbTYPbl, TIOHUMAaHWe BJ/IUSHUS COLIMA/IBbHO-
KOHOMHMUECKUX TIPOLIECCOB HA COCTOSIHUE TIPUPOJHONM U COI[MA/TbHOM Cpefibl, OCO3HaHUe
r100a7bHOTO  XapakTepa  9KOJIOTMUECKHX  Tpo0/ieM, OpHWeHTaluss Ha  TPUMEHEHHe
MaTeMaTHUeCKUX 3HaHWM /IS pellleHus 3aZau B 00/1aCTH OKpY)KAIoIel Cpeibl, TJIaHUpOBaHUe
TIOCTYTIKOB M OLIEHKH UX BO3MOXXHBIX MOC/IEICTBUH [I/Is1 OKPY>Karolllel cpe/ibl;

8) 1]eHHOCTH HayYHOTr'0 TO3HaHMS:

Cc(hOPMHPOBAHHOCTE MHPOBO33DEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPaKTWKW, TOHUMAaHHE MaTeMaTHUeCKOW HayKu Kak Chepsl
Yye/I0BeUeCKo! /IesiTeJIbHOCTH, TAloOB €€ Pa3BUTHs U 3HAUMMOCTH /ISl Pa3BUTHUS LIMBU/IU3ALINH,
OBJIaJIeHUe SI3bIKOM MaTeMaTHKH U MaTeMaTU4YeCcKOol KyJIbTYpPOH Kak CpeJiCTBOM TTO03HAHUSI MUPa,
TOTOBHOCTb OCYIIIECTB/ISITh TIPOEKTHYIO U MCC/Ie[J0BAaTebCKYIO JeSTe/TbHOCTh UHAUBUYATbHO U

B IpyIIe.

METAIIPE/IMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBIE YHUBEPCAIbHEBIE yueOHbIe fAeiiCTBUA

Ba3oBble Jloruyeckue JieiCTBUS:

BBISIB/IAITh M XapaKTepU30BaTh CyI|eCTBEHHble TPU3HAKM MaTeMaThyeCcKUX OOBeKTOB,
MOHATUM, OTHOIIEHWM MeXJy [OHATUSIMU, (OPMY/JIMPOBaTh OMpeZiesieHUusl  TOHSATHUH,
yCTaHaB/MBaTh CYL[ECTBEHHbIM TMpH3HAK KaacCU(UKALM, OCHOBaHWs AJisi 0000iieHusi u
CpaBHEeHMs], KpUTepUH NTPOBOJMMOI0 aHa/In3a;

BOCIIPUHUMATh, (OPMY/IIMpPOBaTh W TIpeoOpa30BbIBATh CYXKIEHUs: YTBepJuTe/bHble U
oTpUlLIaTe/IbHbIe, e[MHUUHbIe, YaCTHBIE U 0011[1e, YC/IOBHBIE;

BBISIB/IATb MaTeMaTUuUeCKue 3aKOHOMEepPHOCTH, B3aMMOCBSI3M M MPOTHMBOpeunsi B (akrax,
JAHHBIX, HAOMIOJEHUSIX W YTBEPXK/AEHWSX, TIpeAsaraTb KPUTePUH [Jisl  BBISBIECHUS
3aKOHOMEPHOCTeN Y IPOTUBOPEUUH;

JleflaTb BBIBOJBI C MCIOJb30BaHHWEM 3aKOHOB JIOTUKH, AeJYKTUBHBIX W WH/YKTHUBHBIX
YMO3aK/IFOUeHUM, YMO3aK/IF0UeHHUM 10 aHaJI0THH;



TIPOBO/IUTH CAMOCTOSITEJIBHO /I0Ka3aTelbCTBA MaTeMaTUUYeCKUX YTBEPXKAEHUH (TIpsMble U
OT TIPOTHMBHOTO), BBICTPAMBATh ApPTYMEHTAl[i0, TIPUBOJUTL TIPUMEPHl U KOHTPIIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY>KJ€HUSI U BbIBO/IbI;

BbIOMpaTh Crocob perneHuss y4eOHOM 3azaud  (CpaBHMBATh HECKOJBKO BapHaHTOB
pellleHus, BbIOMpaTh Haubosiee TOAXOMAIMM C YUETOM CaMOCTOSITE/IbHO — BbIJ€/IEHHBIX
KpUTEepUEB).

Ba3oBbIe ucciie/joBaTeIbCKHe JeHCTBUS:

WCIT0/Tb30BaTh BOIPOCHI KaK MCC/Ie/I0BATEIbCKUN MHCTPYMEHT MO3HaHUSsI, (OPMY/TMPOBATh
BOIIPOCHI, (DUKCUPYIOIIMEe TMPOTHBOpeUre, Mpob/ieMy, yCTaHaB/WBaTb WCKOMOE U JIaHHOe,
(hopMHUpOBATh TMITOTE3Y, APT'YMEHTHUPOBATb CBOIO MTO3UIUI0, MHEHHE;

MPOBO/IUTh  CAMOCTOSITE/IbHO  CIJIAHUPOBAHHBIA ~ JKCIIEPUMEHT, HWCC/Ie[JoBaHUE  TI0
YCTaHOBJ/IEHHIO 0COOEHHOCTEM MaTeMaTHuecKoro O0OBeKTa, SBJIEHUs, MPOLECCa, BBISIBIEHUIO
3aBUCUMOCTEN MeXXly 00BeKTaMu, IBJIEHUSIMH, TTPOLIeCCaMU;

CaMOoCTOsITe/ILHO (hOpMY/TUPOBaTh 0000IIEHNsT U BBIBOABI 110 pe3y/IbTaTaM MPOBeEHHOTO
Ha0JTI0/IeHs1, UCC/IeZIOBaHUSs, OLIEHUBATh JIOCTOBEPHOCTD TOYUEHHBIX Pe3y/IbTaTOB, BLIBOZOB U
0060011[eHIT;

MPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE TPOIIECCa, a TAK)KE BBIBUTATh TMPE/TIOIOKEHUS O
ero pa3BUTHH B HOBBIX yC/IOBUSIX.

Pabora c udopmarmeii:

BBISIBJIATH eULMTHI MHPOPMAIMHU, JAaHHBIX, HEOOXOJUMBIX [I/I OTBETa Ha BOMPOC U ISt
pelleHus 3a/jauy;

BbIOMpaTh MHGOpPMALMI0O W3 MCTOUHUKOB  pa3/MUHBIX THIIOB, AaHa/IM3UPOBATH,
CUCTeMaTU3UPOBAaTb W HWHTEPIIPETHPOBaTb MHGOPMAIMIO Ppa3UYHBIX BHAOB U  (HopMm
TIpe/ICTaB/IeHNS,

CTPYKTYpUpOBaThb ~ MHGOPMAI[MIO, TIPEACTaBIATH €€ B  pa3/MuHbIX  (opmax,
WJUTIOCTPUPOBaTh rpaduuecku;

OLIEHWBaTh HAZIE)KHOCTh MH(OpMAIMM 10 CaMOCTOATENbHO C(HOPMYy/IHPOBAaHHBIM
KPUTEpUSIM.

KoMMyHMKaTHBHBIE YHUBEPCA/IbHBIE YUeOHbIe JeHCTBUA

Ob1menmue:

BOCMIPUHMMATh U (OPMY/IMPOBATh CYXKAEHUS B COOTBETCTBUU C YC/IOBUSIMH U LieJISIMU
o0I1IeHus1, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3DEHUs] B YCTHBIX U TNMHCbMEHHBIX
TeKCTaX, [laBaTb TIOSICHEHUsS TI0 XOJy pelleHust 3a7laud, KOMMEHTHPOBATb TOIyUeHHbIN
pe3y/bTar;

B Xofie 00Cy)KZeHHsI 3aZlaBaTh BOMPOCHI 10 CYI[ECTBY 00CYK/1aeMoW TeMbl, Mpo0JieMbl,
pelliaeMOM 3a/lauM, BbICKa3bIBaTh WU, HallelieHHble Ha MOMCK pelleHUs], COTIOCTaB/sTh CBOU
CYX/IeHUsI C CY)KJeHHsIMU APYruX Y4aCTHUKOB Jvanora, oOHapy>KWBaTh pa3/idiuue U CXOJCTBO
MO3ULIUIA, B KOPPEKTHOM hopMe (popMy/IUpOBaTh pa3HOIIaCUsi, CBOU BO3Pa’KeHUSI;

Tpe/ICTaB/sATh pe3y/bTaThl pellleHusl 3a/laud, SKCIIepUMeHTa, MCC/ie[loBaHUs], TPOEKTa,
CaMOCTOSITE/ILHO ~ BbIOMpaTh ¢GopMaT BBICTYIUIEHWS C YY€TOM 3a/jau  TIpe3eHTalld |
ocobeHHOCTeN ayJUTOPUU.

PerynsTuBHbIE YHUBEPCA/TbHBIE YueOHbIe AefCTBUSA
CamoopraHu3arpisi:



COCTaBJIATh TUIAH, aArOPUTM pelleHUs 3a/aud, BbIOMpaTh Croco0 pelieHUs C yYETOM
VMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTHPOBAaTh
BapUaHThI pellleHri C yuéTOM HOBOM MH(OpMaLUH.

CaMOKOHTPOJIb, SMOLIMOHA/IbHBIM MHTE//IEKT:

BJIaZIeTh HaBbIKaMH TTO3HABaTe/bHON peieKCMU KakK 0CO3HAHHWsI COBepIllaeMbIX 1elCTBUM
U MBICJIUTENbHBIX TIPOLIECCOB, WX Ppe3yabTaToB, BafieTh CrocobaMyd CaMOIIPOBEPKH,
CaMOKOHTPOJIs1 TTpoLiecca 1 pe3y/ibTaTa pelleHdsi MaTeMaTUueCcKou 3a/jauy;

TIpeJiBU/IeTh TPYAHOCTH, KOTOPble MOT'YT BO3HUKHYTb TPU peIleHWM 3a/jaud, BHOCHUTb
KOPPEKTUBBI B JIeSITe/TbHOCTb Ha OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, Hal/IeHHBIX OIIMOOK,
BbISIB/IEHHBIX TPYAHOCTEH;

OlLIEHWBaTh COOTBETCTBHE pe3y/bTaTa IelM W YCJIOBUSM, OOBSICHATH TPUUUHBI
JOCTYDKEHUS] WM HeJOCTWKEHUs] pe3y/bTaToB [esTebHOCTH, HaXOAWTh OIIMOKY, /aBaTh
OLIEHKY TTPUOOpPETEHHOMY OITBITY.

CoBMmecTHas [esITeIbHOCTD:

MOHUMaTh W WCIO/b30BaTh MPEUMYIIIECTBA KOMaHAHOW M MHUBUIYaTbHON pabOThI TpU
pellleHMA y4yeOHBIX 3a7la4y, TPUHUMATh 1[eJlb COBMECTHOW [esITe/IbHOCTH, TIIaHUPOBATh
OpraHu3al[ii0 COBMECTHOW pabOThI, pacripefie/iiTb BUIbI paboT, JOroBapvBaTbCs, 00CYKAaTh
TIPOLIeCC U pe3ybTaT paboThl, 0600111aTh MHEHHST HECKOIbKUX JTHO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopmax pabotel (0OCykAeHUs, 0OMeH MHEHHH, «MO3TOBbIe
IITYPMbI» W WHBIE), BBITIOJHATb CBOK YacTh pabOThI U KOODAMHHDPOBaTH CBOM [JIeHCTBUS C
JPYTUMH ujieHaMM KOMaH/Ibl, OLIeHWBaTh KaueCTBO CBOETO BK/aJa B OOLWM MPOAYKT TIO
KpUTepHSM, ChOPMY/TMPOBAHHBIM YUYaCTHUKAMHU B3aUMOZEHCTBUS.

I[MPEAMETHBIE PE3YJIBTATBI

K koniy 10 Kacca o0yuaromnuicss HayuuTCs:

e (BODOO/IHO OTIEPHUPOBATH OCHOBHBIMH TIOHSITUSIMUA CTEPEOMETPUH TIPH PeIlleHrH 3aziau U
TIPOBeJIeHUM MaTeMaTHUeCKUX PACCY»K/eHUM;

® TIDUMEHSITh AKCUOMBbI CTEPEOMEeTPUM U CJAeJCTBUS W3 HHUX TIPU  DelIeHUur
reoMeTpUUeCKHX 3aZiauy;

e KjaccuUIMpOBaTh B3aUMHOE PacIiojioyKeHue TIPSIMbIX B TIPOCTPAHCTBeE, TJIOCKOCTeH B
TIPOCTPAHCTBE, TIPSIMBIX U TIJIOCKOCTeM B MPOCTPAHCTBE;

e (BOOOJHO OIMEpUPOBaTh MOHSATUSIMH, CBA3aHHBIMHU C yIJlaMU B TIPOCTPAHCTBE: MEXIY
TIPSIMBIMU B TIPOCTPAHCTBE, MKy TIPSIMOM U TJIOCKOCThIO;

e (B0OOO/IHO OTIEpUPOBAThH MOHATUSIMH, CBSI3aHHBIMU C MHOTOI'PaHHHUKAMU;

e (BOOOJHO pacmo3HaBaTh OCHOBHbIE BH/Jbl MHOTOTPAHHMKOB (TpW3Ma, MNHpaMU/a,
NIPSIMOYTO/TbHBIN Tapasuieienunes, Kyo);

e KjaccuUIMPOBaTh MHOTOTPAHHUKH, BBIOHMPAst OCHOBAHUS 1Sl K/1aCCU(MHKALIAM;

e (BOOO/HO OMEpPUPOBATh TIOHATUSMH, CBSI3aHHBIMM C CEUYeHHEM MHOTOTPAHHUKOB
TIJIOCKOCTHIO;

e  BBINOJHATH TlApayie/IbHOE, [IeHTPa/IbHOe U OPTOTOHA/TbHOE TIPOeKTHpPOBaHKe GUTyp Ha
TIJIOCKOCTh, BBITIO/IHATH M300paXkeHUs PUTYp Ha TMJIOCKOCTH;

® CTPOUTH CeUeHWs] MHOTOTPAHHUKOB Pa3/TMUHBIMA MeTO/IaMH, BBITIO/IHATE (BHIHOCHBIE)
TIJIOCKWe UYepTe)Kd U3 PUCYHKOB TIPOCTBIX O0BEMHBIX GUTYp: BHUZ CBepXy, COOKY,
CHM3Y;



BBIUMC/ISATh TUIOLAZM  TOBEPXHOCTEM MHOTOTPaHHUKOB (MpU3Ma, MHpaMuja),
reoMeTpUYeCcKUX TeJsl C IpUMeHeHueM (popmy;

CcBOOOJHO OTepupoBaTh TMOHSATUSMU: CHMMETDPHUs B TIPOCTPAHCTBe, I[€HTP, OChb U
MIJIOCKOCTh CUMMETPHH, LIEHTP, 0Ch U MJIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOO/THO OTIepHPOBaTh MOHATHUSIMH, COOTBETCTBYIOIMMU BEKTOPaM M KOOp/AWHATaM B
TIPOCTPAHCTBE;

BBITIO/THSATH /1eMiCTBUS HaJl BEKTOpPaMy;

pelaTh 3a/@ud Ha [l0Ka3aTelbCTBO MaTeMaTUUeCKWX OTHOIIEHWW W Haxo)KJeHue
reOMeTpUUYECKUX  BEJIMYMH, T[IPUMEHSIi M3BeCTHble MeTOJbl TpH  pelLleHUuUn
MaTeMaTUUYeCKUX 3a/iau TOBBILIEHHOTO U BbICOKOTO YPOBHS CJIOXKHOCTH;

TIPUMEHSTDb TMPOCTeHIIe TTPOrpaMMHbIe CPe/ICTBA U 3/1eKTPOHHO-KOMMYHHKALIMOHHbIE
CUCTeMbI MIPU pellieHUuH CTepeoMeTpPUYeCcKuX 3aay;

V3BJIeKATh, nipeobpa3oBbIBaTh u VHTEpIPeTUPOBAaTh vH(bopMaLyio 0
MPOCTPAHCTBEHHBIX TeOMeTpruueckux (Gurypax, IMpeficTaB/leHHYI0O Ha uepTekax u
PUCYHKaX;

MPUMEHATh TIOJy4yeHHble 3HaHWSI Ha TIpaKTWKe: CpaBHUBaTb W aHaJIU3HMPOBaTh
peasibHble CUTyallMd, TPUMEHSITh M3yUeHHble TIOHSTUSI B TpoLiecce MOMCKA pellieHust
MaTeMaTHUeCKu C(HOpMyJTUPOBAaHHOM TIPOO/IeMbI, MOZIeJTUPOBAaTh peasibHble CUTYal[uu
Ha s3bIKe TeOMeTpPUM, HCCAeloBaThb IIOCTPOEHHble MOZE/NW C HCI0JIb30BaHUEM
reoMeTpuueCcKUX TIOHSATHM M TeopeM, armmapaTa ajareOphl, pelaTh IPaKTHYeCKUe
3a/jauy, CBsI3aHHbIE C HAaX0XKJeHHeM reOMeTpUUeCKHX BeJIMUMH;

MMeTh Tpe/CTaBieHus1 00 OCHOBHBIX 3TariaX pPa3BUTHUS T'EOMETPHUM KaK COCTaBHOM
yacTtu (pyHZaMeHTa Pa3BUTHS TEXHOJIOTUH.

K xoH11y 11 Kacca oGyyJaroImuyicss HayduTCs:

CcBOOO/THO OTIEPUPOBATH TOHSATUSIMH, CBS3aHHBIMU C LWJIMHAPUUECKOW, KOHUUEeCKOW U
chepruecKoit MOBePXHOCTSIMU, 0OBSICHATh CITOCOOBI MTOTyUeHUS;

OTepupoBaTh TMOHSTUSMU, CBSI3aHHBIMM C TeJlaMU BpallleHus: LWJIMHADPOM, KOHYCOM,
ctepoii U 11apoM;

pacrio3HaBaTth Tejia BpalljeHus (LWIMHADP, KOHYC, cdepa U map) U 00bACHATh CTIOCOOBI
TI0JTyU€eHUsI TeJl BpallleHus;

K/laccu(UIMpOBaTh B3aMMHOE PACIo/IoyKeHHe Chephl U TUIOCKOCTH;

BLIUMCJIATh BEJIMYUHBI 3/IEMEHTOB MHOTOTPAHHHMKOB W TeJ BpallleHus, O00bEMBI U
TJIOIIA/IA TIOBEPXHOCTeH MHOTOTPAaHHUKOB U Tes BpAIljeHUs], reOMeTPUUeCKUX Tes C
ripuMeHeHreM (PopMyJi;

CcBOOOZIHO OTIepHpOBATh MOHSATUSIMH, CBSI3aHHBIMU C KOMOWHALIMSIMU Tesl BpalljeHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBLIM B cepy W OMUCAHHBIN O0KOJIO Cdhepshl,
cdepa, BMcaHHasi B MHOTOTPaHHUK WJTH TeJI0 BpallleHus;

BBIUMC/ISITH COOTHOIIIEHUsI MeXKAY TIIOIIaIsIMU TTOBEPXHOCTeM U 00bEMaMH T0/J0OHBIX
TeJT;

n300pakaTh H3ydaeMble (UTYPhI, BBIIOMHATL (BBIHOCHBIE) TIJIOCKUE UEPTEXHA U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYp: BHUJ CBEpXY, COOKY, CHU3Y, CTPOUTh CEUeHHs
Tes BpallieHus;

W3BJIEKATh, WHTEpPNpeTUpOBaTh W MpeoOpa3oBbiBaTh  MH(OPMAIUIO 0
MIPOCTPAHCTBEHHBIX TeOMeTpHUeCcKuX GUrypax, IpeACTaB/eHHYI0 Ha uepTekaxX |
PUCYHKaX;



e (BODOO/THO OTIEPUPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTRE;

®  BBLINOJIHATH OTMepaljuu HaJ, BeKTOpaMu;

e 3a/1aBaTh MJIOCKOCTh ypaBHEHHEM B /IeKapTOBOM CUCTeMe KOOpJUHaT;

e pelllaTh TreoMeTpUYeCKHe 33/lauyd Ha BbIUKUC/IEHHEe VIJIOB MeXAy TpPSIMbIMA U
TJIOCKOCTSIMH, BBIYMC/IEHHWE PpacCTOSIHUM OT TOYKM [0 TIJIOCKOCTH, B 1[eJIOM, Ha
npYMeHeHre BeKTOPHO-KOODJUHATHOTO MeTO/ia TIPU PelleHNH;

e (BOOOMHO OIEpPUPOBAThH TOHATUSMH, CBSI3aHHBIMH C JIBWKEHWEM B IIPOCTPAHCTBE,
3HATb CBOMCTBA JIBW>KEHUI;

® BBINO/HATh W300pa)kKeHHWsT MHOTOTPDAaHHWKOB W TeJl BpaIlleHUS MPH Mapa/uie/lbHOM
riepeHoce, LIeHTPaIbHONH CUMMeTpPHWH, 3epPKa/JbHONW CUMMEeTPUH, TIPH TIOBOPOTe BOKPYT
TIpSIMOi, TIpeobpa3oBaHust Oj00us;

® CTPOUTb CeueHUs] MHOTOTPDAHHWKOB W TeJ BpallleHWs: CeuyeHus LWIMHApa
(mapassienibHO Y MepreHIUKY/ISIPHO 0CH), ceueHus KOHyca (TlapaiiesibHble OCHOBAHUIO
Y TIPOXO/SIIe uepe3 BepIINHY), CeUeHUs 111apa;

® ICIO/b30BaTb METO/[bI TIOCTPOEHUsI CeUeHU: MeTO[, CJiefioB, METOJ, BHYTPEeHHero
TIPOEKTUPOBaHMSI, METO/] TIePeHOCa CEeKYIIel MI0CKOCTH;

e I0Ka3bIBaTh TeOMeTpHUUeCKHe YTBePK/eHus;

e TIDUMEHSITH TeoMeTpUuecKue (akKTbl /i pelleHus CTepeoMeTpPUUecKUx 3ajad,
Tpe/IroiaratoluX HeCKO/IbKO 11aroB pellleHus], ec/id YC/IOBUsI TIPpUMeHeHuUs 3a/laHbl B
SIBHOM U HesIBHOM (hopMe;

e pellaTh 3a/laud Ha /I0Ka3aTeJbCTBO MaTeMaTHUYeCKUX OTHOIIEHWM U HaxoXK[eHUe
reoMeTpUUeCKUX Be/TMUKH;

® [pPUMEHSITh TTPOrPaMMHbIe CPe/ICTBA U 3/IeKTPOHHO-KOMMYHUKAI[MOHHbIE CUCTEMBI TIPU
pelleHNH CTepeoMeTPUUeCKUX 3a/1ay;

® [pUMEHSITh TIOJyueHHble 3HAHUS Ha TIPaKTUKe: CpaBHUBAaTh, AaHA/IW3UPOBAaTh U
OLIEHUBaTh peasibHble CUTYyal[uH, IPUMEHSTh U3yUeHHbIe TOHSITHSI, TEOPeMbI, CBOMCTBA
B TIpollecce TIOMCKa pellleHus] MaTeMaThuueCcKd CHOpMyIMpoBaHHON Mpobemsbl,
MO/Ie/TMPOBaTh peajlbHbie CUTYal[Uu Ha s3bIKe reOMeTPUM, UCC/Ie/OBaTh MOCTPOeHHbIe
MO/IeJId C WCTIONb30BaHHUEM TeOMeTPUUYEeCKUX TOHATHUH W TeopeM, arrapara anreOpel,
pelaTh NMPaKTUUeCKHe 3a/jauu, CBsI3aHHbIe C HAXO0XKAEeHNEeM reOMeTPUUYeCKUX BeJINUKH;

e UMeTb Mpe/CTaB/JeHUs] 00 OCHOBHBIX 3Tariax pPa3BUTHS T€OMETPUM KaK COCTaBHOMN
yacTu (pyHZaMeHTa Pa3BUTHS TEXHOJIOTUM.

CucreMa orjeHUBaHUs 06pa30BaTe/IbHBIX JOCTYDKEHUI 00yJaromuxcs 1o rnpeaMety «I'eoMeTpus»
KpuTepuu oLieHUBaHUS

[Tpu nsaTHOANTEHOM CHCTeMe OLeHWBaHUS Ha BCeX YpOBHSIX o0yueHus B IIIkose rpuMeHSIFOTCS
ciemytorye o0Iean1akTHIeCKre KpUTEePUH:

OtMmeTKa «5 (OT/IMUHO)» CTABUTCS B CIydae:

e 3HaHWs, T[IOHWMaHUs, TyOWHBI  yCBOEHWS  OOydJarmmuMmcs Bcero o0bema
oOpa3oBaTesibHOM MPOrpaMMBbI, PeayM30BaHHOM 3a OL|eHUBaeMbIi TIepro/;



e YMEHUS BBIIENIATh TJIaBHbIE TIOJIOXKEHHSI B W3YYEHHOM MaTepuasje, Ha OCHOBaHUM
(dakTOB U mMpuMepoB 00001[aTh, [e/aTh BBIBO/JBI, YCTAaHABIMBaTh MEXIPEJMETHbIE U
BHYTPHIIPe/IMETHBIE CBSI3H;

e OTCYTCTBHS OLIMOOK W HEJOUETOB MPU BOCIPOM3BEIEHUM U3YUE€HHOTO MaTepuasa, Mpu
YCTHBIX OTBETAaX, YCTPAHEHUSI OTAE/NbHBIX HETOUHOCTEH C TOMOIIBbIO JIOTIOJTHUTETbHBIX
BOIIPOCOB T1eJjarora;

e COO/MOMEHUsT KY/IbTypbl THUCHBbMEHHOM W YCTHOW peuM, TIpaBUI OQMOPMIIEHUS
MTMCbMEHHBIX pador.

OtmeTKa «4 (XOpOIII0)» CTABUTCS B CAyUYae:

e 3HaHWA BCEro M3y4eHHOI0 MaTepuasna;

e yMeHHs BbIJ|e/SITh TIJIaBHbIE TMOJIO’KEHHWS B M3y4eHHOM Marepuasae, Ha OCHOBaHUU
(akToB ¥ mpumepoB 0000I1aTh, [Je/iaTh BHIBOJbI, YCTAHABIMBATH MEXIIPeAMeTHbIe WU
BHYTPUIIDEe/IMETHbIE CBSI3U, IPUMEHSITh TTOJTyYeHHbIe 3HaHUS1 Ha MIPAKTHKE;

e Ha/MUUs He3HAUUTe/NbHBIX (HerpyObiX) OLIMOOK IMPH BOCIPOW3BEeHUU H3yUeHHOTO
MaTepuarna;

e COOJIO/IeHNsST OCHOBHBIX TPaBWI Ky/JbTYpPbl THCbMEHHOW W YCTHOW peud, TIpaBUII
odopm/IeHHsT TUCbMEHHBIX paboT.

OtmetKka «3 (YAOBIETBOPUTE/NBHO)» CTABUTCS B C/IyUae:

e 3HAHHUS M YCBOEHHs MaTeprasa Ha ypOBHE MMHHUMAa/bHbIX TpeOOBaHUI IPOTrpaMMbl,
3aTpyJHEHUs] TIPU CaMOCTOSITeJTbHOM BOCIIPOM3BeIeHUH, HeoOXOJUMOCTH He3HauuTeTbHOU
TIOMOLL{Y YUUTeIS;

e yMeHHsi paboTaTh Ha yYpPOBHe BOCIIPOW3BeJEHUs, 3aTPyJHEHUs TIPH OTBeTax Ha
BU/IOM3MeHeHHbIe BOIPOCHI;

e Hamuusg 1-2 TpyObIX OMIMOOK, HECKOJBKUX HerpyObIX TpU BOCIPOW3BEJEHUH
V3y4YeHHOI'0 MaTepua;

e He3HAUYMTe/TLHOTO HeCOOJII0/IeHHs] OCHOBHBIX TIPAaBHJI KYJIbTYPhI MMCbMEHHON U YCTHOM
peuu, paBu 0pOpPM/IeHHs MMCbMEHHbIX pabor.

OtMmeTKa «2 (HEY/I0B/IETBOPUTEIBHO)» CTABUTCS B CyUae:

e 3HaHWs M yCBOEeHHUs1 yueOHOro MaTeprasia Ha YPOBHe HIKe MUHUMasbHbIX TpeOoBaHUI
NpOrpammsi;

e OTCYTCTBHUS yMeHHs1 paboTaTh Ha YpPOBHE BOCIIPOW3BE/IEHUS, 3aTPY/[HEHHS TIPH OTBeTax
Ha CTaH/lapTHbIe BOPOCHI;

e HaMUMs HECKOJBKUX TpPyObIX OIMOOK, OOJBIIOr0 uuc/ia HerpyobIX —TIpH
BOCIIPOW3Be/leHUH M3YUeHHOI0 MaTepuara;

e 3HAUYUTELHOTO HeCOOJII/|eHUs] OCHOBHBIX TMPaBU/ KYJIbTYPbl MUCbMEHHON W YCTHOU
peuu, paBuI 0pOPM/IeHHs MMCbMEHHBIX paborT.

Oco6eHHOCTH OLIEHMBaHMs 110 MaTEMaTHKe
OljeHKa YCTHBIX OTBETOB 00YHAOIHXCS ITO MATEMATHKE

OTBeT OLIeHMBAETCSI OTMETKOM «5», eci 00yJaroIuics:

e TIO/IHO pacKpbUl COJep)XKaHHWe marepuana B o0beme, TIPeAyCMOTPEHHOM IPOTrPaMMO
yueOHUKOB,;



e U3IOKWM MaTepuaa TpPaMOTHBIM  $I3bIKOM B  OIpe/ile/IleHHOM  JIOTUYeCKOu
110C/1e/;0BaTeIbHOCTH, TOYHO UCII0/Ib3ysl MaTeMaTU4eCKy0 TEPMUHOJIOTHIO U CUMBOJIUKY;

e  TPaBWIbHO BBINIOJIHWA PUCYHKH, YepTeKH, rpadrKy, COMYTCTBYIOLLE OTBETY;

e T1OKa3al yMeHWe WIIOCTPUPOBaTh TeOpeTHUecKue II0JI0KeHUsI KOHKDPeTHbIMU
NpyMepaMu, MPUMEHSTh UX B HOBOW CUTYaLlUX TIPY BBINOJHEHUH NIPAaKTUUYeCKOTO0 3a/jaHMus;

e  TPOJEMOHCTPUPOBa/Jl yCBOEHHE paHee H3yUeHHbIX COMYTCTBYIOLIMX BOIPOCOB,
c(OpMHPOBAHHOCTb M YCTOMUMBOCTb MCITO/Ib3YEMbIX [PU OTBeTe HaBLIKOB U YMEHUIA;

e  OTBeYas CaMOCTOSTeNbHO 6e3 HaBOZSIIUX BOIPOCOB YUUTEIS.

OTBeT OlLIeHUBAeTCSI OTMETKOM «4», ecnd 00YYaroIuics OTBETWI IO TpeOOBaHMsSM Ha
OTMETKY «5», HO IIPY 5TOM MMeeT OWH 13 HeJJOCTATKOB:

e B U3JIO)KEHUU [IOMyIleHbl HeOosbIve Tpobesibl, He WMCKA3WBILKME MaTeMaTHdecKoe
CoJilep)KaHve OTBeTa;

e fomylleHbl 1-2 HefouyeTa TMPU OCBELEHWM OCHOBHOTO COJEp)KaHUsl OTBETa,
HCIIpaB/ieHHbIE 10 3aMeYaHUI0 YUUTeJIs;

e JomyileHbl ommbKa wiu Oojiee [BYX HeJOUETOB TPU OCBEL[EHWA BTOPOCTEIEeHHBIX
BOIPOCOB WM B BBIKJ/Ia/IKaX, JIETKO UCIIPaB/IeHHbIE 110 3aMeUYaHUI0 yUrTe/Isl.

OTMeTKa «3» CTaBUTCS, eC/Id 00YUaroIUiCs:

e  HEMOJIHO WA HEToC/Ie[0BaTeIbHO PACKPBLT COZepP)KaHHWe MaTepuasia, HO TI0Kasas
o0I1lee MOHUMaHKE BOIIPOCA W MPOJEMOHCTPUPOBA/l YMEHHS, JOCTaTOUHbIE /IS Ja/TbHEHIIero
yCBOEHHS TTPOrPaMMHOT0O MaTepHaiia;

e  WMeJ 3aTpPyJHEeHUsT WU AOIMYCTH/I OLIMOKHM B OMpe/ie/IeHUH TIOHSATHH, UCTO0/Ib30BaHUH
MaTeMaTHUUeCKOW TePMHUHOJIOTHM, YepTe)kaX, BBIK/Ia/IKaX, UCIIPaB/eHHbIe T0C/e HeCKOIbKUX
HaBOZSIIMX BOIIPOCOB YUUTEJIs;

e He CNpaBWICS C TpPUMEHEHHWeM TeOpUHM B HOBOW CHUTYyal[dM TIPYM BBITIOJTHEHUH
MPaKTUYECKOTO 3aZlaHMsl, HO BBIMOJIHU 3a/laHUsl 00sI3aTe/TIbHOTO YPOBHS CJOXHOCTU 10
JTaHHOH TeMe;

e TIPU 3HaHUHU TEeOpPeTHUYeCKOro MaTepuasa BLISIB/IEHA He/locTaTouHast
c(hOpMHUPOBAaHHOCTh OCHOBHBIX YMEHUI U HaBbIKOB.

OTMeTKa «2» CTaBUTCS, eC/Ii 00yuarouuics:

e  He PacKpbUI OCHOBHOIO COJiep>KaHus yuebHOTro MaTepuara;

e O00HapyXW/1 He3HaHWe WIM HeroHWMaHWe Oosblell WM Hanbosiee Ba)KHOM YacCTH
y4ueOHOr0 MartepHana;

e  JIONMyCTH] OIIMOKW B OMpeJe/ieHUH TMOHSITHH, TPU WMCI0/Ib30BaHUK MaTeMaTH4ecKoi
TEePMHUHOJIOTMH, B PUCYHKAX, YepTeXkax UM rpadyKax, B BbIK/Ia/IKaxX, KOTOPbIE He UCTIPABJIEHBI
TI0C/Te HeCKOJIBKMX HAaBO/SIIMX BOTIPOCOB YUUTEJIS.

OHEHKH ITHCBEMEHHBIX KOHTPOJIBHBIX Pa 50TW8[[[HX cAq

OtmeTKa «5» CTaBUTCS, ec/ii 00yJaroIuics:

e  BBINOJIHWI paboTy MOJTHOCTHIO;
e  He ZIOMYyCTHI TIPO0OE/IOB U OMIMOOK B JIOTUUECKUX PaCCYKeHUSIX U 000CHOBaHUH;
e  He JIONYCTH/ MaTeMaTHUeCKUX OIIMOOK B PeIlIeHUH.

Ot™meTKa «4» CTaBUTCs, ec/ii 00yUaroIuics:




e BBINOJHWI PabOTY MOJIHOCTBIO, HO 0OOCHOBAHMSI 1I1arOB PeIeHuUs] HeI0CTaTOUHbI (eC/H
yMeHHe 000CHOBBLIBaTb PACCYKEeHHs He SIBJISTIOCH CIeljiabHbIM 00beKTOM IPOBEPKH);

e  JIONYCTWI OZAHY OMIMOKY WM 2-3 HejloueTa B BBIK/IAZIKaX, PUCYHKaX, YepTexkax WU
rpadukax (ecu 3TH BU/bI PaOOTHI He SIBJISTUCH CTieliaTbHbIM 00eKTOM MPOBEPKH).

OTMmeTKa «3» CTAaBUTC, e/ 00yJaroIuics:

e  BJajeeT 00s3aTe/IbHBIMU YMEHUSIMH TI0 TIPOBEPSIEMOM TeMe;
e gomycTua Oosiee oJHOW OIMOKK UM Oosee 2—3 HeJJOUETOB B BBIK/IAZIKaX, UepTeXax
W rpadukax.

OtMmeTKa «2» CTaBUTCsl, eC/Ii 00yJaroIMics:

e  He BajieeT 00s13aTeIbHBIMA YMEHUSIMHU T10 JAHHOM TeMe B TTOJIHOU MepE;
e  JIOMYCTWJI CyILleCTBeHHbIe OIHOKU.



TEMATUYECKOE INIAHUPOBAHUE

10 KJIIACC
KommyecTBo yacoB OJeKTPOHHbIE
Ner/m  HaumeHoBaHue pa3/ie/ioB U T€M IPOrpaMMBbI KontposeHele  IIpakTyeckue (papposre)
Bcero obpasoBare/bHbIE
paboThI paboThI pecypes
1 BBezieHue B cTepeoMeTpuo 23 1
5 B3armHoe pacrnosioykeHue NpsiMbIX B 5 1
MPOCTPaHCTBe
3 [TapaniensHOCTh NPSIMBIX Y MJIOCKOCTEH B 3
TPOCTPaHCTBE
4 HepneH,qmiynﬂpHOCTb MPSIMBIX U 75
TJIOCKOCTEM B TIPOCTPaHCTBE
YTJIbl ¥ pacCTOSTHUS 16 1
MHororpaHHUKH 7 1
BekTopsI B IpOCTpaHCTBe 12
3 HOBTOPeHHe, 000011IeHHe 1 CHCTeMaTU3alIus c 5
3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KJIACC

KomuecTBo yacos J/NeKTPOHHBIE
Ne n/m HavmeHnoBaHue paszie/ioB 4 TeM IIPOrpaMMel Kourpombabie  Ilpaktuueckue (tpposeie)
Bcero obpa3oBare/bHbIE
paboThI paboThI pecypest
1 AHajMTHhveckKas reoMeTpusi 15 1
5 [ToBTOpEHME, 0606H_{6HI:IE u 15 1
CcUCTeMaTr3aLys 3HaHUM
3 OO6BEM MHOTOIpaHHHUKA 17 1
Tena Bpatenus 24 1
5 [Tno1azu MOBEpXHOCTH U 00BEMBI 9 1
KPYT/IbIX TeJl
6 L Br>xeHUs 5 1
. [ToBTOpEHME, O606H.[€HI:I€ u 17 5
CUCTeMaTr3aLus 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITTPOIT'PAMME 102 8 0




I[TIOYPOYHOE ITJTAHUPOBAHUE

10 KITACC
KommyecTBo yacoB DJIeKTPOHHbIE
Ner/nm  Tema ypoka Kontpormbaele  IIpakTuueckue Aara Weipposble
Bcero u3ydeHuss  0Opa3oBaTe/bHbIE
paboThI paboThI pecypes:
OcHOBHBI€e TIpaBU/ia U300paKeHHUsI Ha PUCYHKe
1 IJIOCKOCTH, MapasllebHbIX MPSIMBIX (OTPE3KOB), 1
cepeJvHbBI OTpe3Ka
[ToHsITUSI CTepeOMeTPUN: TOUKA, TIpsiMasi, MJI0CKOCTb,
5 npocTpaHcTBO. OCHOBHBIE TTpaBuUJIa U300pakeHust Ha 1
PUCYHKe IIJIOCKOCTH, Mapasjie/bHbIX MPSIMbIX
(oTpe3koB), cepeiMHbI OTPe3Ka
[ToHsiTUS: TepeceKarolecs MI0CKOCTH,
3 repeceKaroiiecs rpsmasi ¥ TJIOCKOCTb; 1
TOJIyTIPOCTPAHCTBO
[ToHsiTUS: TepeceKarolecs MI0CKOCTH,
4 repeceKaroliecs rpsmasi ¥ TJIOCKOCTb; 1
TIO/TYTIPOCTPAHCTBO
5 MHororpaHHUKH, U300pakeHre TIPOCTeNIINX 1
MPOCTPAaHCTBEHHBIX (PUTYDP, HECYITIECTBYIOIUX 00BEKTOB
6 MHororpaHHUKH, U300pakeHre TIPOCTeNIINX 1
MIPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX 00BbEKTOB
AKCHOMBI CTepeOMeTpPUU U TepBble CeCTBUS U3 HUX 1
AKCHOMBI CTepeoMeTPUHU U TIepBbie C/IeICTBHUS U3 HUX 1
9 AKCHOMBI CTepeOMeTPUHU U TIepBble C/Ie[CTBUS U3 HUX. 1

Crioco0bl 3a/jaHMsI TIPSIMBIX U TIIIOCKOCTEH B




10

npoctpaHcTBe. O603HAUEHUS MIPSIMBIX U IJIOCKOCTeH

N300pa>keHre ceueHU MUpamMu/ibl, KyOa U TTPU3MBI,
KOTOpbIe TTPOXO/ISAT uepe3 ux pébpa. M3obparkeHue
riepeceueHUs MOJIyueHHBIX TIJIOCKOCTel. PackpaliBaHue
TIOCTPOEHHBIX CeueHU pa3HbIMU LIBeTaMU

11

N300pa>keHre ceueHU MUpamMU/ibl, KyOa U TTPU3MBI,
KOTOpbIe MPOXOJAT uepe3 ux pédpa. M3obpaxeHue
repeceveHust MOTyUYeHHBIX IJI0OCKOCTel. PackpaiiiBaHue
MOCTPOEHHBIX CeUeHUM Pa3HbIMH LIBeTaMH

12

N300pakeHre ceueHUH MUpaMU/ibl, KyOa U TTPU3MBI,
KOTOpbIEe MPOXOJAT uepe3 ux pédpa. M3obpaxeHue
repeceueHus1 MOJyYeHHbIX MJIOCKOCTel. PackpalviBaHye
[OCTPOEHHBIX CeUeHUM pa3HbIMU LiBeTaMU

13

N300pakeHre ceueHUH MUpaMK/Ibl, KyOa U TTPU3MBI,
KOTOPBbIe MPOXOZAT uepe3 ux pédpa. M3o0paxeHue
repeceyeHUst MOMYYeHHBIX [IJIOCKOCTel. PackpaiBanue
MOCTPOEHHBIX CeUueHUM pa3HbIMU LIBeTaMU

14

15

MeTop c/iefioB /1/1si IOCTPOeHHUsI CeueHuin

Metop cnefioB /151 TOCTpoeHus ceueHud. CBOMCTBA
repecevyeHul MPsIMBIX U TJIOCKOCTeN

16

17

18

MeTop ciefioB fi/isi TIOCTpoeHust ceueHnid. CBoMCTBa
riepecevyeHU MpsIMbIX U MJIOCKOCTelN

[TocTpoeHue ceueHu B TUpamMu/ie, KyOe 1o TpéM
TOuKaM Ha pébpax. Co3ZjaHre BIHOCHBIX uepTexeil U
3aMuych 11aroB MOCTPOEHUs

[TocTpoeHue ceueHU B TUpaMu/ie, KyOe 1o TpéM
TOuKaM Ha pébpax. Co3JjaH1e BBIHOCHBIX UepTeXel U
3aMMCh 11aroB MOCTPOEHUS




19

20

21

[TocTpoeHue ceueHU B TUpamMuie, Kyoe 1o Tpém
TOuKaM Ha pébpax. Co3JjaHye BbIHOCHBIX YepPTeXel U
3aMMCh 11aroB MOCTPOEHUS

[TocTpoeHue ceueHU B TUpamMuie, KyOe 1o Tpém
TOuKaM Ha pébpax. Co3JjaHre BBIHOCHBIX UepTexel U
3aMuych 11aroB MOCTPOEHUsT

[ToBTOpEeHMe myianuMeTpuu: Teopema o
TIPOTOPIMOHA/ILHBIX OTpe3Kax. [Tomobue
TPeyroIbHUKOB

22

IToBTOpenue mianuMmerpuu: Teopema MeHenast.
PacueTn! B ceueHUsIX Ha BBIHOCHBIX yepTexxax. Mcropus
pa3BUTHS IIJIAHUMETPUU U CTEPeOMeTpUU

23

24

25

26

KoHTposibHast paboTa "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

BsanmHoOe pacrosioykeHue NpsiMbIX B IIPOCTPAHCTBe.
CkpeuuBarolyecs npsmsele. ITpusHaku
CKpellUBaroIMXxcs NnpsAMbIX. [lapasiensHble TipsMbie B
TPOCTPAHCTBe

Teopema 0 CyleCTBOBaHUM U €JUHCTBEHHOCTH IPSIMOU
rnapasiie/lbHOW JJaHHOW MPSIMOU, MPOXOASIIeN uepes
TOUKY IIPOCTPaHCTBA M He Jie)Kallel Ha JaHHOW NPSIMOM.
Jlemma 0 nepeceyeHUH Napasiie/bHbIX NPSIMbIX
TMIJIOCKOCTBIO

[TapannenbHOCTb Tpex NpsMbIX. TeopemMa o Tpéx
TrapaJiie/IbHbIX NIPSMbIX. TeopeMa 0 CKpelBaroInXCcsl
TMIPSIMBIX

27

[MapannensHOe TIpoeKTUpoBaHKe. OCHOBHbIE CBOMCTBA
Tapasyie/isHOro TTPOeKTUPOBaHusl. M300pakeHre pa3HbIX




28

(duryp B napasiebHON MPOeKIUU

LleHTpanbHasi TPOEKLUs. YTO/ C COHAIrpaB/IeHHbIMU
CTOPOHAMU. YTOJ MeXAY NPSMbIMU

29

30

31

32

3aziaum Ha l0Ka3aTe/bCTBO U UCC/IeJOBaHNe, CBS3aHHbIe
C pacIio/Io’KeHeM TPSIMbIX B [IPOCTPaHCTBe

[ToHsATHSA: NapaiebHOCTb PSIMOM U IJIOCKOCTH B
npocTpaHcTBe. IIpy3HaK napaniesbHOCTH NPSIMOK U
riockocTy. CBOMCTBA Mapas/ie/lbHOCTU MPSIMOU 1
IIJIOCKOCTH

['eoMeTpruecKue 3aZlaur Ha BbIUMC/IEHHE U
Jl0Ka3aTenbCTBO, CBsI3aHHBIE C Tlapasiie/IbHOCTHIO
MIPSIMBIX U TJIOCKOCTEH B POCTPaHCTBe

HOCTpOEHI/Ie ceueHus, npoxoadiero uepes3 JdHHYHO

MPSIMYIO Ha YepTesKe Y Napalyle/IbHOr0 APYrou MpsiMOi.
Pacuét oTHOLIEHUY

33

[MapannenbHasi MPOEKIIYsI, IPUMEHEHHE [/t TOCTPOEHUS
ceueHH KyOa u napasesnenuresna. CBoicTBa
Tiapasiiesienure/ia u Mpu3MbI

34

35

36

[TapannensHble 110CKOCTU. [IpU3HaKy napasiensHOCTH
[IBYX TIJIOCKOCTeN

Teopema 0 napaiieIbHOCTU U eJUHCTBEHHOCTH
TJIOCKOCTH, IPOXO/SLelN yepe3 TOUKY, He
TIPYHA/JIeXXallyI0 JaHHOU MJIOCKOCTH Y C/1e/ICTBUS U3
Heé

CaoricTBa napasienbHbIX IIJIOCKOCTEe!: 0
Tapasisie/ILHOCTU TPSIMBIX TlepeceveHus Tpu
repeceyeHnu JAByX Mapajie/lbHbIX MJIOCKOCTEN TpeThen

37

CaoiicTBa Mapa/iyieJIbHbIX TIJIOCKOCTeH: 00 OTpe3KaX




Mapa/i/ieJIbHBIX IIPAMBIX, 3aK/IFOUEHHBIX MeXay
apa/jie/IbHbBIMU ITJIOCKOCTAMH, O I1epeceyeHrun HPHMOI‘;I
C IByMA Iapa/l/ie/IbHbIMU IIJIOCKOCTSAMHA

38 [ToBTOpeHue: Teopema ITudaropa Ha MI0CKOCTH

39 IToBTOpEHMe: TPUTOHOMETpUS IIPSIMOYT0JILHOIO
TpeyrojbHUKa

40 CroiicTBa Kyba 1 pSIMOYTO/IbHOTO Mapasiie/ienuriesia

41 BeruniciieHue JJTMH OTPe3KOB B KyOe U MPSIMOYTOJTbHOM
rapasuiesienuriesie

42 [TeprnieHJUKy/IAPHOCTD NPSIMOW Y TUVIOCKOCTHU. [Tpu3Hak
MepHeHVKY/ISIPHOCTH NPSIMOU Y TIJIOCKOCTH

43 [TeprieHJUKY/ISPHOCTD MPSIMOMN Y TJIOCKOCTU. [Tpu3Hak
TNepreHIUKYASIPHOCTU MPSIMOW Y TIJIOCKOCTU
Teopema 0 CylilleCTBOBaHUY U eJUHCTBEHHOCTU MPSIMOM,

44 MPOXO/ALIeN uepe3 TOUKY NPOCTPAHCTBA U
TMepreHVKY/ISIPHOU K MJIOCKOCTH

45 [TnockocTH U epneHVKYyIsipHble UM NpsIMble B
MHOTrOTpaHHHUKaX

46 [TnockocTH U neprieHMKY/IsIpHbIE UM TpPsSIMbIE B
MHOTOrPaHHHUKax

47 [TepnienguKyssp v HakoHHas. [locTpoeHue
TepreHVKYy/asipa U3 TOUKU Ha NPSMYHO

48 [TepnienauKynsp v HakioHHas1. [loctpoeHne
neprieHJuKy/isipa U3 TOYKH Ha MPsSIMYI0

49 Teopema o Tpéx reprieHANKY/spax (mpsiMasi u oOpaTHast)

50 Teopema o Tpéx reprieHAUKY/sIpax (mpsiMasi U oOpaTHasi)

51 Yron Mexay CKpeluBaroL¥MUCS TIPSAMbIMUA




[Touck neprieHAUKY/ISIPHBIX MPSIMBIX C ITOMOLLBIO

52 TMepreHIMKY/ISPHBIX TIJIOCKOCTeN

53 OpToroHasibHOe MPOEKTHUPOBAHUE

54 [TocTpoeHue ceueHuii Kyba, IPU3MBI, nPaBI/mLHoﬁ
MMpaMH/IbI C TIOMOLLBI0 OPTOrOHA/IBHOW MTPOEKLINU

cc [TocTpoeHue ceueHuid Kyda, TTPU3MBI, HPaBHﬂbHOﬁ
MUpPaMHU/IbI C IOMOILLBI0 OPTOrOHA/IbLHOM MPOeKLIUU

56 CrMMeTpHs B MPOCTPAHCTBE OTHOCUTE/BHO TIJIOCKOCTH.
[TnocKoCTH CUMMeTPU B MHOTOIpaHHUKAaxX

57 [Tpu3sHak nepreHJUKY/ISPHOCTH NIPSIMOM M IJIOCKOCTH
KaK C/1e[iICTBEe CHMMeTPUH

58 [IpaBU/IbHBIE MHOTOTPAaHHUKU. PacyéT paccTosiHUM OT
TOYKH [I0 TJIOCKOCTH

59 [TpaBubHBIE MHOTOIpaHHUKU. PacuéT paccTosiHuM OT
TOYKH JI0 TJIOCKOCTH

60 CriocoObl OMyCTUTD TIepPIIeHIUKY/ISIPbI: CAMMeTpUS,
CZIBUT TOUKH 10 MapassieslbHON NpsSMO

61 CAaBur mo Hemapasuie/JIbHOW NpSIMOM, U3MeHeHUe
pacCTosTHUM

62 KonTtposnbHas pabora "B3arMHoe pacriosioykeHue
NIPSIMBIX U TIJIOCKOCTeM B MPOCTpPaHCTBe"
[ToBTOpEHMe: yron Mexxay NpsMbIMHU Ha IJIOCKOCTH,

63 TPUTOHOMETPUS B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopemMa KOCUHYCOB

64 [ToBTOpEHME: Yyro/1 MeXAY CKpeLUBaIUMUCS
MPSIMBIMH B MTPOCTPaHCTBE

65 ['eomeTprueckrie MeTO/bl BBIUMC/IEHUS yT/la MEXAY

MpAMBIMH B MHOTOI'PaHHHKAX




[ByrpanHbiii yroi. CBOMCTBO JIMHEWHBIX YIJIOB

66 [BYTPaHHOI'O yrja

67 [TeprienuKynsipHbIe TI0CKOCTH. CBOMCTBA B3aUMHO
NeprieHJUKY/ISPHBIX MJI0CKOCTeH
[Tpu3sHak neprieHJUKY/ISPHOCTH IIJIOCKOCTEN; TeopeMa O

68 MPSIMOM TIepeceueHus BYX MJIOCKOCTeN
MepreHIMKY/ISIPHBIX TPeTbel MJI0CKOCTH

69 [psiMmoyTO/bHBIN TIapasuiesienuriesi; Ky0; u3mMepeHwus,
CBOMCTBA MPSIMOYIO/IbHOTO Tapasesenvreza

70 Teopema 0 AuaroHaau NpsIMOYIOJILHOTO
Trapasuiesienirie/ia U Cjie[ICTBUe U3 Heé

7 CrepeomeTprueckue U MpUKIIaJHbIe 3a/jauM, CBsI3aHHbIe
CO B3aWMHBIM PacCII0/I0KeHueM IPSMBIX U IIJIOCKOCTU
[ToBTOpEHME: CKpelUBaroLrecs MpsiMble,

72 Triapasijie/ibHble IVIOCKOCTU B CTaHJaPTHBIX
MHOI'OIpaHHUKax
[Tapa napasnenbHbIX MJIOCKOCTEH Ha CKPEeLMBAIOIINXCS

73 MPAMBIX, PaCCTOSIHUE MeXKJy CKpeLyBaroLUMUCS
MPSIMBIMU B MPOCTBIX CUTYaLAsSIX

74 PaccrosiHve OT TOUKM [10 VIOCKOCTH, PACCTOSIHHAE OT
MPSIMOM /10 TIJIOCKOCTH

75 BbrurciieHre pacCTOsSIHUN MeX/y CKpPeLMBaoLMMUCS
MIPSIMBIMH C [IOMOLLBIO NTepPHeHUKY/ISIPHOM MI0CKOCTH
TpéxrpaHHbIi yroJi, HepaBeHCTBa /i TPeXTPaHHbIX

76 yrnoB. Teopema [Tucdaropa, TeopeMbl KOCUHYCOB U
CUHYCOB /I TPEXTPaHHOr0 yrJjia

- OneMeHTHI ChepruuecKoi reoOMeTpUM: reoje3nueckre

JIMHUU Ha 3emJie




78 KonTponbHast paboTa "YTJbl U pacCTOSTHUS " 1
79 CucremaTtu3sanus 3HaHUM "MHOrOrpaHHUK U ero 1
3/1eMeHThI"
80 ITupamupa. Bugel mupamuyg. I1paBunbHas nupamuza 1
81 ITpusma. I1psgmas v HakJIOHHAas NpuU3Mel. [IpaBubHas 1
npusMa
82 [Tpsimoli napasuienenunes, NpsMOYTOJIbHBIN 1
napasiiesnenures, Kyo
83 Brinyksible MHOrorpaHHUKU. Teopema Jitnepa 1
84 Brinyksible MHOrorpaHHuky. Teopema Ditnepa. 1
[TpaBu/IbHBIE U MTOTYIIPaBUIbHbIE MHOTOTPaHHUKYU
85 KoHnrposbHast paboTa "MHOrorpaHHUKH" 1
86 ITonsiTMe BeKTOpa Ha TIJIOCKOCTH U B TIPOCTPAHCTBE 1
87 CyMMma BEKTOpPOB 1
88 Pa3HOCTb BEKTOpPOB 1
89 [TpaBuio napasnnenenuvresa 1
90 YMHOKeHHe BeKTOpa Ha YMC/I0 1
91 Pa3nio)keHne BeKTOpa 1o 0a3ucy TpéX BEKTOPOB, He 1
JieXKalluX B OZJHOU TJIOCKOCTH
92 CkasnsipHOe Tipou3Be/ieHre 1
93 Brluriciienne yriia Mexxy BeKTOpaMu B [IPOCTPaHCTBe 1
94 [Tpocreiiyre 3ajaun ¢ BEKTOpaMu 1
95 [Ipocreiilve 3aaur ¢ BEKTOpaMu 1
96 [Tpocreiiyre 3ajaun ¢ BEKTOpaMu 1
97 [Tpocreniye 3aaun ¢ BeKTOpaMu 1
98 O06o00611ieHMe ¥ CCTeMaTH3allys 3HaHUH 1




99 O06o0611eHre ¥ CCTeMaTH3allys 3HaHUH 1
100 MToroBast KOHTpPO/IbHAsI paboTa 1
101 VToroBast KOHTpOJibHasi paboTa 1
102 O06o0611eHMe ¥ CCTeMaTH3allvs 3HaHUH 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

Ko/muecTso yacos J/IeKTPOHHbIE
Tata ¢ poBLIe
Ner/m  Tema ypoka Koutpoimenele  IIpaktuueckue
Bcero u3yueHus1  obOpa3oBaTesIbHbIE
paboTsI paboTsI
pecypcel
1 [ToBTOpeHnue Temsl "KoopyHaThl BeKTOpa 1
Ha IVIOCKOCTH U B TIPOCTPAHCTBe"
) IToBTOpeHue Temsl "CkaasipHOe 1
MpOU3BeJeHre BEKTOPOB"
3 [ToBTOpeHue Temsl "BblunciieHUe yria 1
MeJKJy BeKTOpaMH B [IPOCTpaHCTBe"
4 [ToBTOpEeHMe TeMb! "YpaBHeHMe NPSIMOU, 1
NpoXxo/sLiel yepes iBe TOUKU"
c YpaBHeHHe IIJI0CKOCTH, HOpMaJlb, YpaBHeHHe 1
IIJIOCKOCTH B OTPe3Kax
6 YpaBHeHue 1I/I0CKOCTU, HOPMaJlb, YypaBHeHUe 1
IIJIOCKOCTU B OTpe3Kax
7 BekTopHoe npon3BefieHne 1
8 JIvHeliHbIe HepABeHCTBa, TMHENHOe 1
NporpaMMHpOBaHue
9 JIuHeliHble HepaBeHCTBA, JIMHEHOe 1
NporpaMMHpOBaHue
10 AHanuThuYecKre MeTo/pbl pacuéTa yria 1
MeXX1y IPSIMBIMM B MHOTI'OT'PaHHHKAaxX
1 AHanmiTHyecKre MeTO/ibl pacyéTra yria 1
MeXX/1y TJIOCKOCTSIMA B MHOTOTPaHHUKAaX
12 @dopmyJsia pacCTOSHUS OT TOUYKH 10 1




IJIOCKOCTH B KOOPpAWHATaX

HaxoxzeHre pacCTOSIHUM OT TOYKU 0

13
TIJIOCKOCTH B KyOe

14 Haxo)xzeHne pacCTOSIHUM OT TOYKH ZI0
MJIOCKOCTH B TIPAaBUJIbHOW MUpaMu/jie

15 KonuTponbHast paboTa "AHanuTuueckast
reomeTpus"

16 CeueHHst MHOTOTPaHHUKOB: CTaH/lapTHBIE
MHOI'OTPDaHHUKHU

17 CeueHus1 MHOTOI'DaHHUKOB: MeTO/, CJIe10B
CeueHrss MHOTOTPDaHHUKOB: CTaH/apTHBIE

18 TJIOCKOCTH, TepeceyeHust MpsIMbIX U
TMJI0CKOCTel

19 [TapasnenbHbIe TIpsIMbIe U MJIOCKOCTH:
rapasiie/ibHble CeueHust

20 [TapasnienbHbIe TIpsIMbIE U TJIOCKOCTH:
pacyéT OTHOLLIEHUM

71 [TapannenbHble NpsiMble U MJIOCKOCTU: YIJIbI
MeK/y CKPelLMBarLMMUCS MPSMbIMU
[TeprieHaUKYysIpHBIE TIPSIMbIE U MJIOCKOCTH:

2 CTaHZApTHbIE TIaphbl NepreHAUKYISIPHbIX
MJIOCKOCTEN U MPSIMbIX, CAMMETPUU
MHOT'OTDaHHUKOB

73 [TeprieHaMKYysIpHBIE TIPSIMbIE U MJIOCKOCTH:
TeopeMa O Tpex MepreHuKYJ/Isspax

24 [TepnieHauKyAsIpHBIE TIPSIMBIE U MJIOCKOCTH:
BBIUMCJIEHUS IJIVH B MHOT'OTPaHHUKAaX

25 [ToBTOpEHME: TI/I011aA MHOTOYTOJIBHUKOB,




26

dhopMyJIBI 17151 TIUTOIAZie, COOOparkeHHsT
1o/100ust

[ToBTOpEHUe: T/IOIIa [ MHOTOYTOJIbHUKOB,
dhopMyJIBI 17151 TIUTOIIAZier, COOOparkeHHsT
rnozo0us

27

[ToBTOpEHUeE: T/IOIIA I MHOTOYTOJIbHUKOB,
bopMyIbI 715 TIIOIIaIeH, COOOpaXkeHUsT
rnozo0us

28

29

30

[Tno1agy ceyeHUt MHOTOTPaHHUKOB:
T/I0Ia/IA TIOBEPXHOCTe!, pa3pe3aHus Ha
YacTH, COOOpa)keHus1 OZ00Us
[Tno1aqy ceyeHUt MHOTOTPaHHUKOB:
T/I0IA/IA TIOBEPXHOCTeM, pa3pe3aHus Ha
YyacTH, COOOpa)keHus1 MOZ00Us

KonTtpospHast pabora "IToBTOpeHue:
MHOTOTDaHHUKH, CeYeHHUs] MHOTOIrPDaHHUKOB"

31

O6BéM Tena. O6beM MPSIMOYTOJILHOTO
niapasiiesienuresia

32

33

34

3agauu 00 yBoeHUM Kyba, 0 KBaipaType
Ky0a; 0 TPUCEKIUH yTJia
CrepeomMeTpUUecKre 3a/jauu, CBSI3aHHBIE C
00BEMOM TPSIMOYTO/TBHOTO
rapasiiesiernure/ia

[MpuKIagHbIe 3a7iauk, CBSI3aHHbBIE C
BBIUKMC/IEHHEM 00bEMa MPSIMOYTOJTbHOTO
rapasiiesiernure/ia

35

OO61BéMm rpsiMoii TIPU3MBI

36

CrepeomeTpuyecKye 3a/jaud, CBsI3aHHBIE C




BbIUMC/IeHHeM 00BEMOB TIPSIMOM TTPU3MBbI

[TpukasiHble 3a/jauu, CBSI3aHHbIE C 00bEMOM

37 TMIPSIMOM TIPU3MBbI
Bbruriciienue 06EMOB TeJl C TIOMOITIBIO

38 orpeieIéHHOTO UHTerpana. O6BEM
HaKJIOHHOM MPH3MBbI
Bbruricsienre 06EMOB TeJl C TIOMOIIIBIO

39 orpeieIéHHOrO UHTerpana. O6BEM
MApaMU/bI

40 dopmysa 06bEéMa mupamuibl. OTHOIIEHHEe
00BbeMOB MUpaMu/, C OOIIUM yTJIOM

41 dopmyna o6béma upamupl. OTHOILIEHEe
00beMOB MIMpaMuZ, C OOIIUM YTJIOM

42 CrepeomeTpuueckue 3a/jauM, CBsi3aHHbIE C
00bEMaMU HaKJIOHHOU TIPHU3MbI

43 CrepeomeTpHuueckue 3aJjauu, CBsI3aHHbIE C
00BEMaMH TUPaMU/IbI
[TpuknazgHble 3aauu 110 TeMe "OObEMBI

44 Tesn", CBsI3aHHbIe C 00BEMOM HAK/IOHHOM
MPU3MBbI

4 ITpuknagHble 3a7aun 1o TeMe "OOBEMBI

> Tes", CBsi3aHHbIe C 0OLEMOM MUPaMU/IbI

46 [TpumeHeHne 00bEMOB. Berunciienne
PacCTOSIHUS 10 TIJIOCKOCTH

47 KonTponbHast pabota "O6béM
MHOTI'OrpaHHuKa"

48 [unvHgpuyeckas TOBePXHOCTb,

oOpa3yrorye [UINHAPUUeCKON




MOBEPXHOCTH

Humunzp. [IpsMoit KpyroBou LIUIUHAP.

49 [11owwage MOBepXHOCTH LAIUH/PA

50 KoHunueckasi ToBepXHOCTb, 00pa3yrorye
KOHMYeCcKou rnosepxHocTy. Konyc

51 CeuyeHue KOHYCa IJIOCKOCTBIO,
rapa’sijieJibHOM MJIOCKOCTH OCHOBaHUs

5 Y ceuéHHbIH KOHYC. M300pa’keHre KOHYCOB U
yCeUEHHBLIX KOHYCOB

53 [Tnowage 6OKOBOY TTOBEPXHOCTH U TTOJTHOM
MOBEPXHOCTH KOHYCa

£l [Tnoraab 60KOBOM TTOBEPXHOCTH M TTOJTHOM
MOBEPXHOCTH KOHYCa
CrepeomMeTpuuecKye 3a/jaud Ha

55 JI0Ka3aTe/ibCTBO U BBIUKCJIEHUE,
MOCTPOEHHEM CeueHUH LUIMH/APA, KOHYyCa
CrepeomMeTpuuecKye 3a/jaud Ha

56 J10Ka3aTe/IbCTBO U BBIUHC/IEHHE,
MOCTPOEHNWEM CeYeHU LUINH/Pa, KOHYyCa

57 [TpuknagHble 3ajaun, CBSI3aHHbIE C
LUTMH/IPOM

cg [TpuknagHble 3aaun, CBsI3aHHbIE C
LAJTMHAPOM

59 Cdepa u map
[Tepeceuenue cepsl U 111apa C MI0CKOCTHIO.

60 Kacanue mapa v cdepsl niockoctero. Bug u
n300pakeHue I1apa

61 [Tepeceuenue cepsl U 111apa C MIOCKOCTHIO.




Kacanue m1apa u cdepbl 10CKOCThI0. Bup u
n300paxeHHe 11apa

YpaBHenue coepsl. [1o1aas chepol 1 eé

62 .
yacreu

63 Cummetpus chepsl U 11apa
CrepeoMeTpuuecKye 3aauy Ha

64 [l0Ka3aTesbCTBO U BbIUMC/IEHUE, CBSI3aHHbIe
co cdepoii U 11apoM, MOCTPOEHUEM HX
CeueHu! TI0CKOCTbI0
CrepeoMeTpuuecKkre 3aa4y Ha

65 [l0Ka3aTesbCTBO U BbIUMC/IEHUE, CBSI3aHHbIE
co cepotii U 111apoM, TTOCTPOeHHEeM UX
CeueHu! TI0CKOCThI0

66 [TpuknazsHble 3ajauu, CBsI3aHHbIe CO chepoit
Y 111apOM
[ToBTOpEHUEe: OKPY>KHOCTb Ha IJIOCKOCTH,

67 BBIUMCJIEHUS B OKPY>KHOCTH, CTaH/apTHbIe
no106ust

68 PasnmuHble KOMOMHAIMY Teq BpallleHus U
MHOI'OIDaHHUKOB

69 3amauu no teme "Tesia U TOBEPXHOCTH
BpaileHus"

70 3azauu 110 TeMe ""Tesia ¥ IOBEPXHOCTU
BpareHus"

7 KonTtponbHast pabora "Tesa v TOBepXHOCTU
BpareHus"

7 O6wém tummHapa. Teopema 06 06BEMe

MPSIMOTO LIWIMHAPA




73

74

Bbrunicsienre 065EMOB TeJl C TIOMOIIIBIO
orpefieiéHHOr0 UHTerpana. O6bEM KoHyca

[Tnoraayu 60KOBO U MOMHOM TOBEPXHOCTH
KOHYyca

75

76

77

78

79

80

CrepeomeTpuyeckue 3a/auu, CBSI3aHHbIE C
BbIUHC/IEHEM 00BEMOB ITMJTHH/IPA, KOHYCA

ITpuknagHble 3agaun 1o TeMe "OOBEMBI U
T/I01LIa/IM TIOBepXHOCTel Ten"

OOBbEM 111apa | 11apoBOro cekTopa. TeopeMa
06 06BéMme 11apa. [Tnomaaes chepsbl.
CrepeomeTpuueckue 3aJjauu, CBsi3aHHbIE C
BbIUKC/IeHHeM 00BEMOB 111apa, IIapoBOT0o
CermMeHTa U L1apoBOro CeKTopa

ITpuknagHble 3a1aun 1o TeMe "OOBEMBI
Ten", CBsI3aHHBIe C 00BEMOM IT1apa U
roabio cepbl. COOTHOLIEHUS MEXAY
TIJIOIIAZIIMU TTIOBepXHOCTeH 1 00 bEMaMu
10/J0OHBIX TeJ

[Tomo6HBIe Tesla B IPOCTPAHCTBE.
V3meHeHne 00bEMa Npy MOA0OUH.
CrepeoMeTpuuecKHe 3a/jauu, CBSI3aHHbIE C
BbIUHC/IEHEM 00BEMOB TesT U TIIOIIa el
ToBepXHOCTen

KontponbHast pabora "ITnommaam
MOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX Te"

81

[BrkeHus nmpocTtpaHcTBa. OTOOpa)keHHsl.
[BrkeHus v paBeHCTBO uryp. Obiiue
CBOMCTBA JBWKEHUH




82

83

Buzbl aBYyKeHUH: Tapasiie/bHbIN MepeHoc,
L[eHTpa/ibHasi CUMMEeTpHUs, 3epKasibHasi
CUMMETpHUSs1, TOBOPOT BOKPYT IMPSIMOM

ITpeobpa3oBanus ropoous. [Ipsimast u chepa
Oiinepa

84

['eomeTprueckue 3a7aun Ha MPUMEHEHUe
JIBIKEHUS

85

86

87

88

KonTtposbHast pabota "BekTophI B
IpocTpaHcTBe"

O6ob6maroriee moBTopenye 11 MoHATHN U
MeTOoZ0B Kypca reomerpun 10—11 Knaccos,
cucTeMaTHr3alus 3HaHu: "TlapaiebHOCTh
MPSIMBIX U TJIOCKOCTEH B ITPOCTpaHCTBe"

O6ob6maroree moBropenye 11 moHATHN U
MeTOoZ0B Kypca reomerpun 10—11 Knaccos,
cuCTeMaTHr3alys 3HaHUi: "BeKTopbl B
MpOCTpaHCTBe"

O6oo0ratoriiee moBTopeHye 11 MOHATHN U
MeTOZ0B Kypca reomerpun 10—11 Knaccos,
cucTeMaTr3anus 3HaHUl: "BeKkTopsl B
MpOCTpaHCTBe"

89

O6ob6maroiijee moBTopeHue 11 moHATHN U
MeTo/10B Kypca reometpum 10—11 ksaccos,
cucteMaTu3anys 3HaHu: "O0beM
MHOTI'OI'paHHUKA"

90

O6ob6maroiijee moBTopeHue 11 moHATHN U
MeTO/I0B Kypca reometpum 10—11 ksaccos,
cucTeMaTtu3anus 3HaHuH: "O0bem




91

MHOTOTpaHHHUKA"

O6oo0ratoriiee moBTopeHye 11 MOHATHN U
MeTo/I0B Kypca reometpum 10—11 Kiaccos,
cucTeMaTH3alus 3HaHui: "Tlnoiaau
TOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX TeT"

92

O6oo0ratoriiee moBTopeHye 11 MOHATHN U
MeTOZI0B Kypca reometpum 10—11 ksaccos,
cucTeMaTH3alus 3HaHui: "Tlnoiaau
MOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX Te"

93
94

WToroBast KOHTpO/IbHast paboTa

VToroBast KOHTpoJIbHasi paboTa

95

[ToBTOpEHUe, 0600IIIEHNE U CUCTEMATU3ALIUS
3HaHUM

96

97

98

WcTopusi pa3BuTHSi CTepeOMeTPUM KaK HayKu
1 eé poJib B Pa3BUTUU COBPEMEHHBIX
HMH)KeHEPHBIX ¥ KOMITbIOTEPHBIX TEXHOIOTUI

WcTopusi pa3BuTHSi CTepeOMeTPUM KaK HayKu
Y e€ poJib B Pa3BUTHU COBPEMEHHbIX
VH)XeHEePHBIX U KOMIbIOTEPHBIX TEXHOIOTUN

VcTopusi pa3BUTHSI CTepEOMETPUM KaK HayKH
Y e€ poJib B Pa3BUTHUM COBPEMEHHbBIX
VH)XeHePHBIX U KOMIIbIOTEPHBIX TeXHOJIOTUI

99

I/ICTOPI/IH Pa3BUTHA CTEPEOMETPHUU KdK HAYKKU
u eé POJIb B pa3BUTHUH COBPEMEHHBIX
WH)X€HEPHBIX U KOMITbIOTEPHBIX TeXHOJIOTUH

100

I/ICTOPI/ISI Pa3BUTHA CTEPEOMETPHHN KdK HAaYKKU
U eé POJIb B pa3BUTHUK COBPEMEHHBIX
HNH>XE€HEPHBIX 1 KOMITBIOTEePHBIX TeXHOIOTUM




VicTopust pa3sBUTHs CTepeOMeTprH KaK HayKy
101 Y eé pojib B Pa3BUTUU COBPEMEHHBIX
VH)XeHEepPHBIX U KOMITbIOTEPHBIX TEXHOIOTUN

VcTopust pa3BUTHSI CTEPeOMEeTPUH KaK HayKu

102 Y eé poJsib B Pa3BUTHUU COBPEMEHHBIX
VH)XKeHEePHBIX U KOMITbIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

102







YUYEBHO-METOANYECKOE OBECITEHEHVE OBPA3OBATEJIBHOI'O ITPOITECCA
OBA3SATEJIBHBIE YUEBHBIE MATEPUAJIBI [IJIA YYEHUKA

METOANYECKUE MATEPUAJIBI VT YUUTEJIA

[MNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UIHTEPHET
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